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AN  ENGINEER’S  CERTIFICATE. 

The  case  of  Musgrave  & Sons,  Ltd.,  v.  The  Bradford 
Corporation,  of  which  we  published  a report  in  our  issue  of 
June  25th,  affords  an  example  of  the  difficulties  which  some- 
times beset  the  contractor  who  is  bound  by  the  certificate  of 
an  engineer. 

The  contractor  may  well  feel  inclined  to  rub  his  eyes  on 
perusing  a report  of  this  case.  It  was  clear  upon  the  evi- 
dence, and  was  decided  by  a judge  of  the  High  Court,  that 
an  engineer  had  unreasonably  withheld  his  certificate ; 
nevertheless,  the  contractor  was  held  bound  by  his  refusal  ! 

A glance  at  the  decision  on  the  subject  makes  it  plain  that 
this  part  of  the  case  was  decided  in  aocordance  with  the  law. 
It  has  been  clearly  held  that  an  action  will  not  lie  on  a 
building  contract  for  money  payable  upon  an  architect’s 
certificate  without  its  production  or  proof  of  waiver  of  pro- 
duction, and  such  waiver  will  not  easily  be  inferred. 
Indeed,  it  may  be  said  that  a certificate  can  only  be  dispensed 
with  by  proving  fraud.  As  Lord  Lindley  said  in  one  case : 
“ TIie  certificate,  of  course,  might  be  impeached  for  fraud  ; 
it  might  be  impeached  for  collusion  ; on  the  other  hand,  it 
cannot  be  impeached  for  mere  negligence,  or  mere  mistake, 
or  mere  idleness  on  the  part  of  the  architect  ” (see  Clemence 
v.  Clarke,  1789,  2 H.B.C.  207). 

That,  of  course,  was  the  case  of  an  architect ; but  the 
principle  underlying  it  applies  with  equal  force  to  the  case 
of  an  engineer.  His  certificate  is  equally  binding— not  only 
on  the  contractor  but  on  the  employer  also.  One  example 
of  this  should  suffice.  In  Dunaberg  Railway  v.  Hopkins 
and  Co.,  36  L.T.N.S.  733,  the  defendants  contracted  with 
the  plaintiff,  a railway  company,  to  supply  rails  of  a certain 
pattern  and  sample,  to  be  inspected  by  the  engineer.  The 
rails  were  supplied  and  found  satisfactory  by  the  engineer, 
bat  after  delivery  it  was  discovered  that  they  were  defective. 
The  employer  sued  for  breach  of  contract.  It  was  held  that 
the  company  had  no  right  of  action,  as  it  was  the  intention 
of  the  parties  in  the  construction  of  the  contract  to  make 
the  satisfaction  of  the  engineer  final,  and  to  take  away  any 
subsequent  right  of  action. 

We  have  seen  that  fraud  or  collusion  constitutes  a ground 
for  setting  aside  or  dispensing  with  an  engineer’s  certificate. 

It  may  be  said,  with  some  show  of  reason,  that  it  is  difficult 
at  any  time  for  the  engineer  employed  by  one  party  to  a 
contract  to  act  with  propriety  as  mediator  in  the  contract. 
The  question  whether  or  not  a certificate  is  to  be  granted  is 
really  an  issue  between  the  contractor  and  the  employer. 
But  the  contractor  knows  all  about  this  before  he  signs  the 
contract.  As  Lord  Justice  Bowen  said  in  Jackson  v.  Barry 
Railway  Co.,  1893,  1 ch.  238  : “An  engineer  could  not  be 
expected,  nor  was  it  intended,  that  he  should  come  with  a 
mind  free  from  preconceived  opinion.  The  perfectly 
open  judgment,  ^the  absence  of  all  previously  formal 
or  pronounced  views,  which  in  an  ordinary  arbitrator 
are  natural  and  to  be  looked  for,  neither  party 
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proposed  to  exact  from  the  arbitrator  of  their  choice.  They 
knew  well  that  he  probably  must  be  committed  to  a prior 
view,  and  that  he  might  not  be  impartial  in  the  ordinary 
sense.  What  they  relied  on  was  his  professional  honour,  bis 

position  and  his  intelligence.’  _ . , 

While  the  contractor  cannot  complain  about  bias  wbicn 
he  knows  of  before  signing  the  contract,  it  is  otherwise  if  it 
turns  out  that,  unknown  to  one  party,  the  engineer  is  biased 
or  has  formed  an  opinion.  “ A perfectly  even  and  unbiased 
mind  is  essential  to  the  validity  of  every  judicial  proceeding. 
Therefore,  when  it  turns  out  that,  unknown  to  one  or  both  ot 
the  persons  who  submit  to  be  bound  by  the  decision  of 
another,  there  was  some  circumstance  in  the  situation  ot  him 
to  whom  the  decision  was  entrusted  which  tended  to  produce  a 
bias  in  his  mind,  the  existence  of  that  circumstance  will 
-justify  the  interference  of  the  Court”  (per  Stuart,  V.O.,  m 
Kemp  n.  Rose,  1858,  1 Gibb  258).  What  happened 
in  that  case  was  that  an  architect,  unknown  to  the  builder 
and  previously  to  a contract  being  signed,  gave  an  assurance 
to  his  employer  (but  declining  to  bind  himself  by  any 
guarantee)  that  a building  would  not  exceed  a certain 
amount,  upon  the  faith  of  which  the  employer  embarked  in 
the  undertaking.  It  was  held,  without  alleging  fraud, 
that  the  architect’s  decision  was  not  binding  on 
the  builder,  if  there  was  the  smallest  speck  or 
circumstance  which  might  unfairly  bias  his  judgment 
which  was  unknown  to  the  builder. 

A fortiori , if  an  actual  fraudulent  agreement  can  be 
proved,  a certificate  may  be  set  aside,  or  it  may  be  held  not 

to  be  a condition  precedent  to  the  right  to  sue. 

Fraud  is  an  ugly  word  ; but,  in  the  absence  of  fraud,  i 
is  a well-nigh  superhuman  task  to  set  aside  a certificate. 
These  are  precepts  which  every  contractor  should  bear  in 
mind  before  he  consents  to  sign  any  contract  which  binds 
him,  hand  and  foot,  to  the  employer’s  engineer. 


Ik  giving  judgment  on  the  case  men- 
Municipal  tioned  above,  his  Lordship  stated,  among 

EthUs-  other  things,  that  the  engineer  did  refuse 

the  certificate  for  the  purpose  of  obtaining  an  obligation  from 
the  plaintiffs , to  which  he  was  not  entitled  under  the  agree- 
ment, but  he  thought  he  tried  to  do  so  because  he  was  not 
satisfied  with  the  engin e— although  he  ought  to  have  been ; 
but  as  the  engineer  did  not  act  in  collusion  with  the 
Corporation,  the  action  failed  on  legal  grounds,  in  the 
absence  of  the  engineer  s certificate. 

Though  the  Bradford  Corporation  obtained  a legal  victory, 
it  must  be  said  that  the  moral  victory  rested  with  the 
engine  builders  ; owing  to  the  one-sided  and  unfair  clause  m 
the  contract,  it  did  not  make  any  difference  whether  the  engine 
was  good  or  bad,  or  whether  the  technical  contentions  of  the 
engineer  were  right  or  wrong— the  Corporation  could  refuse 
payment  as  long  as  the  engineer  considered  himself  dissatisfied, 
and  refused  the  certificate.  It  may  be  impossible  to  force 
an  engineer  to  give  his  certificate,  even  though  it  has 
been  decided  that  the  engineer  is  technically  m the  wrong, 
but  there  is  very  little  doubt  in  the  mind  of  any  right- 
thinking  man  as  to  what,  apart  from  any  legal  obligations, 
the  Corporation  ought  to  do  under  the  circumstances. 

It  wonld  be  interesting  to  see  what  would  happen  if 
ordinary  commercial  contracts  were  arranged  on  the 
municipal  plan.  The  world’s  business  would  in  a few  weeks 

be  reduced  to  a state  of  chaos. 

Speaking  generally,  and  quite  apart  from  the  above  case, 
the  omission  of  an  arbitration  or  similar  clause  for  the  pro- 
tection of  a contractor  from  an  agreement  is  a clear  con- 
fession of  weakness  or  technical  incompetence  on  the  part  ot 
the  engineer.  An  engineer  worthy  of  his  profession  who 
believes  in  his  own  sense  of  justice  and  technical  ability, 
will  not  hesitate  to  refer  his  action  to  an  arbitrator  or 
independent  tribunal,  and  in  the  case  of  an  adverse  verdict 
will  admit  that  even  the  greatest  man  is  liable  to  mistakes, 
and  that  there  are  two  sides  to  every  question. 

For  many  generations  the  Englishman  hiw  been  noted 
among  the  nations  of  the  world  for  his  sense  of  fair  play  and 
business  integrity  ; though  stress  of  competition,  American 


hustle,  and  the  presence  of  many  not  too  conscientious 
financiers  in  our  midst  have  lowered  the  standard  of  com- 
mercial morality,  the  Englishman  of  to-day  has  still  some- 
thing in  this  direction  to  be  proud  of.  '*3 pu./ac 

It  would  be  thought  at  first  sight  that  municipal  bodies 
would  become  models  of  fair  play  and  straight  dealing,  in 
their  relations  with  the  commercial  world,  but  the  repeated 
complaints  heard  of  one-sided  contracts  and  sharp  practice 
show  that  there  is  a good  deal  to  be  desired.  It  must- 
be  said  that  this  more  frequently  arises  from  excessive  official 
zeal,  thoughtlessness  and  desire  to  appear  smart  than  from 
any  deep-seated  vice  or  wish  to  be  unfair. 

A few  days  ago  a very  serious  criticism  of  the  Budget  was 
made  by  the  Lord  Chief  Justice,  on  the  ground  that  it  intro- 
duced a new  principle  into  English  law  by  denying  the  rig  t 
of  the  taxpayer  to  appeal  to  an  independent  body  or  court  ot 
law  in  the  case  of  disagreement  over  the  taxation  Ox  land  or 
income,  any  disagreements  between  the  taxpayer  and  assessors 
being  referred  to  an  interested  Treasury  official,  whose  decision 
was  to  be  final,  contrary  to  the  principle  with  regard  to  civil 
disagreements  which  has  existed  in  this  country  almost  since 

Saxon  times.  He  probably  was  not  aware  that  for 

the  last  10  years  many  municipalities  have  violated  this 
national  principle  in  their  machinery  contracts,  refusing  the 
right  of  arbitration,  and  by  means  of  carefully-worded 
clauses  have  practically  contracted  out  of  the  law,  and 
arranged  so  that  in  cases  of  dispute,  the  borough  engineer  or 
other  official  can  assume  the  role  of  plaintiff  or  defendant, 
iudge,  jury,  Court  of  Appeal  and  House  of  Lords,  a 1 m 
one  ; in  fact,  become  a sort  of  technical  and  legal 

“ Pooh-Bah.”  , . ,. 

When  a contractor  receives  a specification  for  machinery, 
it  is  very  usual  to  assume  that  where  one-sided  clauses 
exist  the  municipality  will  have  too  much  self-respect  to  put 
them  into  action,  except  in  cases  of  downright  dishonesty  on 
the  part  of  the  contractor  ; but  this  is  evidently  a dangerous 
and  illusory  assumption.  It  should  not  be  impossible  for 
the  leading  electrical  contractors  to  come  to  a mutual 
agreement  and  refuse  to  sign  contracts  containing  such 
clauses  ; largely  owing  to  the  concerted  action  of  the 

manufacturers,  the  terms  of  contract  of  the  leading 
Continental  municipalities  are  much  more  equitable  with 
regard  to  payments  and  conditions  than  those  m this 
country  The  Institution  of  Electrical  Engineers  has 

drawn  up  model  conditions  of  contract,  but  they  do  not 

go  far  enough.  . . , 

Public  bodies  are  the  servants,  not,  as  many  people  wish 
them  to  be,  the  masters  of  the  public,  and  while  even  con- 
tractors are  not  all  saints  or  all  black  sheep,  it  should  be  in 
the  interest  of  everybody  to  uphold  that  standard  of  com- 
mercial morality  for  which  this  country  has  long  been  so 

justly  famous. 


Undue  Sec.  82  of  the  Electric  Lighting 
Charging  for  (Clause8)  Act,  1899,  the  principle  is 
Electricity.  egtabUshed  0f  a compulsory  revision  of 

the  maximum  prices  for  electrical  energy  every  seven  years, 
and  Clause  20  of  the  Electric  Lighting  Act,  1882, 
provides  that  in  making  agreements  for  a supply  of  elec- 
tricity, the  undertakers  under  provisional  orders  shall  not 
“ show  any  undue  preference  to  any  local  authority,  company 
or  person.”  These  provisions  recognise,  in  the  first  place, 
that  changes  in  the  conditions  of  supply  are  to  be  anticipated 
in  the  development  of  electrical  undertakings  ; and,  secondly, 
(from  the  grandmotherly  point  of  view),  the  necessity  or 

the  protection  of  the  consumers.  _ . 

The  right  under  the  Act  to  demand  an  inquiry  into  a 
revision  of  prices  rests  with  the  local  authority  (if  not  them- 
selves  the  undertakers),  or  with  the  suppliers  under  the 
provisional  order,  so  that  if  individual  consumers  desired  the 
protection  of  this  clause  of  the  Act,  they  wonld  have  to  make 
their  application  through  the  local  authority. 

In  some  cases  provisional  orders  contain  variations  in  he 
term  for  revising  prices ; for  example,  under  an  order  granted 
1900,  there  is  an  alteration,  in  the  following  wor  . 


in 
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“ Sec.  32  of  the  schedule  to  the  Electric  Lighting  (Clauses) 
Act,  1899,  shall,  as  incorporated  with  this  Order,  be  read,  as 
if,  as  respects  the  revision  of  price  authorised  by  that  section, 
two  years  were  substituted  for  seven  years.”  But  the  usual 
clause  in  provisional  orders  is  as  follows  : — “ The  maximum 
prices  which  may  be  charged  by  the  undertakers  as  men- 
tioned in  Sec.  32  of  the  schedule  to  the  Electric  Lighting 
(Clauses)  Act,  1899,  are  those  stated  in  the  fourth  schedule 
to  this  Order.” 

The  question  of  undue  preference  involves  similarity  in 
the  conditions  of  supply , and  this  allows  for  the  necessary 
freedom  in  making  contracts  for  exceptional  demands.  It  is 
absurd  to  suppose,  for  instance,  that  a sausage  maker  em- 
ploying a small  motor  for  a few  hours  a week  should  be  able 
to  claim  a supply  of  power  on  the  same  terms  as  a chemical 
factory  working  day  and  night,  and  taking  hundreds  of 
thousands  of  units,  or  that  consumers  during  the  peak  of 
the  load  should  be  charged  the  same  as  those  only  requiring 
a supply  during  the  day-light  hours. 

In  considering  • the  question  of  the  proper  charge  for 
energy  during  a new  period  of,  say,  five  or  seven  years,  many 
interesting  points  arise  which  require  the  utmost  skill  of  the 
parties  concerned  to  deal  with.  'For  example,  the  actual  and 
probable  improvements  in  the  cost  of  the  energy  have  to  be 
considered,  and  in  this  respect  the  development  of  the  under- 
takings for  supplying  electricity  in  bulk  over  large  areas  plays 
a very  important  part.  Instead  of  generating  a comparatively 
small  amount  of  electricity  in  local  works,  with  dear  coal  and 
other  disadvantages,  the  power  company  supplies  at  a con- 
siderably lower  cost,  besides  saving  capital  outlay  and  expenses 
in  management. 

This  development  is  seen  in  the  closing  down  of  local 
generating  stations  established  a few  years  ago  and  limiting 
them  to  the  distribution  of  electricity  received  in  bulk  from 
distant  power  supply  works. 

As  an  instance  of  the  economy  of  this  “ up-to-date  ” system, 
we  will  take  the  case  of  a small  local  company  in  the 
North  of  London — which  commenced  supply  about  seven 
years  ago  from  a self-contained  plant — with  steam  power, 
but  which  now  takes  all  its  energy  in  bulk  from  a power 
station.  In  the  last  year  of  generating  locally,  the  cost  per 
unit  sold  was  3 306  pence,  whereas  under  the  arrangement 
for  taking  all  the  energy  in  bulk  from  the  power  supply 
company,  the  cost  is  reduced  tol‘872  pence. 

Cases  arising  out  of  the  revision  of  prices  clause  of  the 
Act  have  not  been  numerous,  but  one  is  now  suh  judire,  to 
which  we  shall  refer  when  the  award  of  the  arbitrator 
appointed  by  the  Board  of  Trade  is  made  ; meanwhile,  the 
evidence  in  the  case  has  been  given,  embodying  many  points 
of  interest,  the  price  charged  being  the  subject  of  a sliding 
scale  agreement  with  a special  clause  for  revision  of  rates 
after  a term  of  years. 


In  the  .Tune  issue  of  the  American 
Th®  Electrical  Record , Dr.  Louis  Bell  em- 
H a roan  Factor  ppasjgeg  80me  instructive  points  in  an 

in  Commercial  r . . . . 

Illuminating  entertaining  manner,  regarding  the  diffi- 

Engineering.  culties  which  the  illuminating  engineer 
experiences  in  dealing  with  those  who 
require  their  lighting  improved. 

In  America,  illuminating  engineering  is  a science  in  esse , 
whilst  here  it  is  still  in  posse.  It  is  true,  that  there  is  now 
an  Illuminating  Engineering  Society  amongst  up,  but  to  a 
large  extent,  for  the  present,  we  are  bound  to  get  our  informa- 
tion from  American  sources,  and  it  is  interesting  to  note,  in 
this  connection,  that  those  who  have  had  practical  expeiience 
are  not  slow  to  communicate  it  to  the  electrical  papers.  It 
appears,  as  Dr.  Bell  picturesquely  puts  it,  that  those  who 
undertake  the  science  commercially  are  “ forthwith  led  by  the 
nose  up  to  the  strenuous  life,”  or  to  put  it  more  plainly, 
“ ordinary  illuminating  engineering  deals  with  the  application 
of  artificial  sources  of  light  to  practical  illumination,  while  the 
commercial  kind  has  to  do  with  their  application  to  humEtn 
nature.”  We  all  know  the  man  who  thinks  that  he  is  getting 
most  light  when  the  source  of  illumination  is  staring  him  in  the 
face.  Try  to  persuade  him  that  he  will  get  most  illumina- 


tion by  shading  that  light  or  putting  it  out  of  the  range  of 
vision,  and  he  thinks  we  do  not  know  our  business.  So 
much  about  illuminating  engineering  we  do  know,  however, 
and  we  are  able,  therefore,  fully  to  appreciate  the  difficulties 
they  are  having  in  America.  Again,  an  architect  designs  a 
Gothic  or  Georgian  interior,  with  sombre  decorations,  and 
only  allows  for  lighting  it  with  the  conventional  candle 
sconces,  quite  forgetting  that  the  people  of  those 
times  either  could  not  read  or  did  not  trouble  to  do 
so,  whilst  nowadays  man  does  as  much  of  his  work  by 
artificial  light  as  by  natural  light.  Try  to  get 
the  architect  to  provide  for  a proper  system  of 
reflected  illumination,  and  he  calls  us  wanting  in  the 
artistic  sense.  Dr.  Bell  classifies  consumers  in  respect  of 
illuminating  engineering  as  follows  : — The  majority,  who 
require  their  bills  reduced  ; a large  minority  who  want 
better  light  at  the  same,  or  less,  cost,  with  a few  who  want 
better  light  “anyhow.”  The  first  class,  being  generally 
fairly  well  lighted,  no  doubt  owing  to  their  rooms  being 
small,  are  not  difficult  to  deal  with.  The  second  class,  who 
consider  reduced  bills  a secondary  matter,  are  necessarily 
badly  lighted,  and  this  is  generally  owing  to  some  fault  of 
the  decorator  or  architect.  But  both  classes,  being  only 
human,  have  their  own  ideas,  and  the  illuminating  engineer 
has  often  to  make  a compromise  in  order  to  satisfy  them. 
We  are  told,  however,  that  most  people  seem  to  “ catch  on  ” 
to  the  drift  of  what  the  expert  is  aiming  at,  although  they 
may,  and  will,  alter  details  to  their  own  disadvantage.  This 
is  information  that  we  might  have  been  led  to  expect,  but 
it  would  be  as  well  to  be  prepared,  in  this  country  of  con- 
servatism and  conventions,  for  greater  opposition  than  is 
experienced  in  America.  It  is  of  no  use  to  attempt  to  ram 
new  ideas  down  people’s  throats  (to  quote  a mixed  meta- 
phor), but  to  proceed  carefully,  tactfully  and  without  undue 
haste.  The  human  factor  cannot  be  neglected,  and,  no 
doubt,  this  point  of  view  will  present  itself  to  those  who  are 
about  to  undertake  the  uphill  work  on  this  side  of  the 
Atlantic. 


As  usual,  there  is  little  encouragement 
^Honours^  mete(*  out  to  e^ectrical  or  engineering  men 
in  the  list  of  Birthday  Honours — pre- 
sumably it  is  because  they  do  not  take  sufficient  active  in- 
terest in  matters  political.  Everybody  will  be  ready  to 
congratulate  Dr.  Joseph  Larmor,  F.R.S.,  the  secretary 
of  the  Royal  Society — whose  deep  knowledge  of  mathemat- 
ical and  physical  science  always  commands  for  him  an 
attentive  and  interested  audience  at  the  British  Association 
gatherings,  or  wherever  else  he  may  occupy  the  platform — 
upon  the  knighthood  which  has  been  conferred  upon  him, 
an  honour  as  well  merited  as  any  in  the  list,  regarded  from 
our  point  of  view.  Sir  Robert  Hunter,  the  solicitor  to  the 
Post  Office,  is  made  a C.B.  Mr.  John  Newlands,  Officer  on 
Special  Duty  in  connection  with  the  reorganisation  of  the 
Indian  Telegraph  Department,  receives  the  order  of  C.I.E., 
as  does  also  Mr.  H.  A.  Kirk  of  the  India  Office,  late  Director 
in  Chief,  Indo-European  Telegraph  Department.  Mr. 
Thomas  Briggs,  the  vice-controller  of  the  London  Postal 
Office,  and  Mr.  J.  K.  Logan,  superintendent  of  Electric  Lines, 
Post  Office  and  Telegraph  Department  of  the  Dominion  of 
New  Zealand  (incidentally  it  may  be  mentioned  that  Mr.  Logan 
represents  the  interests  of  the  I.E.E.  in  that  quarter  of  the 
globe),  are  both  appointed  to  be  Companions  of  the  Imperial 
Service  Order.  To  all  of  these  we  extend  our  hearty  congratu- 
lations. They  are  good  as  far  as  they  go,  but  they  do  not  go  far 
enough.  Many  of  our  readers  will  easily  call  to  mind  the 
names  of  men  who  have  rendered  sterling  service  in  con- 
nection with  the  science  and  practice  of  electrical  and  other 
branches  of  engineering,  or  who  are  by  virtue  of  their  great 
learning  in  these  departments  creditable  ornaments  thereto, 
the  public  recognition  of  whose  claims  is  overdue.  We 
think  of  men  who  could  carry  national  honours  with  appro- 
priate credit  and  dignity,  and  who  would  in  these  days  of 
easily-won  political  honours,  help  better  to  ensure  a con- 
tinuance of  a high  standard  among  those  elected  by  His 
Majesty’s  advisers  to  carry  our  national  distinctions. 
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No  v that  the  1909  Convention  has  become  a thing  of  the 
past,  and  we  have  had  time  to  ponder  over  the  doings  of  the 
week  and  their  more  immediate  results,  we  must  confess  to  a 
feeling  that  the  meetings,  at  any  rate,  did  not  come  up  to 
the  level  of  former  years  ; this  more  particularly  applies  to 
the  discussions,  which  were  more  remarkable  for  quantity 
than  for  quality. 

Of  course,  it  must  be  admitted  that  the  executive  are 
likely  to  be  faced  with  increasing  difficulty  in  obtaining 
suitable  papers,  as  owing  to  the  growth  of  local  engineering 
societies,  and  more  particularly  of  the  provincial  centres  of 
the  I.E.E.,  where  engineering  matters  are  promptly  dealt  with, 
as  well  as  to  the  general  acceptance  of  supply  methods,  as 
dictated  by  experience,  the  matters  which  may  be  profitably 
discussed  are  strictly  limited.  The  social  side  of  these 
meetings  must,  however,  remain  a very  valuable  feature. 

In  our  last  issue  we  referred  to  the  earlier  doings  of  the 
week  ; on  Wednesday  a special  train  conveyed  the  members 
to  Liverpool,  where,  in  St.  George’s  Hall,  Messrs.  Hoadley’s 
and  Hollingsworth’s  papers  were  read  and  discussed. 

The  former  paper  will  be  found  in  this  issue  ; so  far  as 
electricity  revenue  is  concerned,  the  influence  of  metallic- 
filament  lamp  was  clearly  demonstrated,  but  we  were  left 
somewhat  in  doubt  as  to  how  far  the  loss  in  revenue  has 
been  compensated  for  by  the  good  commissions  in  the  case 
of  those  who  are  dealers  in  lamps  as  well  as  light. 

Arising  out  of  this  it  appears  that  some  engineers  are 
rather  worried  over  the  long  and  efficient  life  of  the  new 
lamp  and  its  falling  price,  and  it  is  further  interesting  to 
note  that  an  attempt  has  been  made  to  improve  its  efficiency 
at  the  expense  of  burning  hours,  but  without  success. 

Mr.  Hollingsworth’s  paper  on  cable  systems  and  its  dis- 
cussion were  both  curtailed  owing  to  lack  of  time,  which  was 
a matter  for  regret. 

There  is  no  orthodox  cable  system,  and,  evidently,  near 
neighbours  are  quite  opposed  as  to  the  most  suitable  type  of 
cable  to  use  for  similar  work.  One  matter,  however,  which 
was  mentioned  by  several  speakers,  and  which  will  sooner  or 
later  require  the  serious  attention  of  the  Association,  is 
overhead  mains.  There  is  a growing  disposition  in  favour 
of  these  in  certain  circumstances,  and  there  is  no  doubt  that, 
granted  a more  consistent  and  less  obstructive  policy — in 
fact,  a common-sense  attitude — on  the  part  of  the  Board  of 
Trade,  engineers  generally  would,  by  making  greater  use  of 
such  systems,  open  up  their  areas  more  rapidly  than  they  can 
under  present  expensive  conditions. 

The  Corporation  luncheon  at  Liverpool  took  place  in  the 
Exchange  Hotel,  where,  owing  to  the  large  attendance  and 
limited  accommodation,  a division  of  forces  was  necessary. 
However,  as  regards  our  particular  group,  this  arrangement 
proved  a very  happy  one,  and  we  cannot  let  it  pass  without 
recording  our  appreciation  of  the  astute  chairmanship  of 
Aid.  Lloyd,  of  the  Tramways  Committee. 

The  afternoon  was  spent  mainly  in  special  tramway  cars, 
Lister  Drive  being  visited  in  the  first  place,  and  subsequently 
the  Cunarder  Mauretania. 

The  turbine  section  of  the  Lister  Drive  station  had  been 
thoroughly  spring  cleaned  in  expectation  of  visitors,  and 
those  who  anticipated  finding  any  skeletons  were'  agreeably 
disappointed,  as  both  the  Westinghouse  and  Curtis  plants  were 
apparently  upholding  their  makers’  reputations. 

As  to  the  visit  to  the  Mauretania , the  less  said  the" 
better  ; those  who  expected  nothing  were  not  disappointed. 
The  vessel  being  under  lock  and  key,  and  time  being  strictly 
limited,  nothing  remained  but  a walk  round  the  decks,  and 
to  make  our  way  back  to  the  Central  Station  en  route  for 
Manchester. 

At  Thursday’s  meeting,  Mr.  Blackman’s  turbine  and 
Mr.  burin's  condenser  papers  were  read  and  jointly  dis- 
cussed, and  quite  appropriately  the  majority  of  the  members 
visited  the  WeBtinghouse  Works  at  Trafford  Park  in  the 
afternoon,  where  recent  examples  of  such  plant  were  on  view. 
The  discussion  did  not  produce  any  noteworthy  expression 
of  opinion  from  the  users,  the  latter  being  apparently  very 
well  satisfied  with  their  turbine  acquisitions. 


The  visit  to  Trafford  Park  was  the  most  important  of 
the  week,  and  as  the  company  had  made  every  provision  for 
the  reception  of  its  guests,  the  tour  round  these  huge  works, 
which  deal  with  every  type  of  prime  mover  and  electrical 
plant,  proved  of  more  than  ordinary  interest.  moj<;ao 

Of  special  interest  were  the  new  5,000- kw.  Westinghouse- 
Rateau  impulse  turbines  for  the  L.C.C.,  in  which  the 
mechanical  features  of  the  blading,  and  as  regards  the  elec- 
trical end,  the  sound  mechanical  construction  of  the  stator, 
attracted  general  attention.  A considerable  number  of  single 
and  double  flow  and  mixed  pressure  turbines,  Le  Blanc  jet 
and  surface  condensers,  also  gas  engines  galore,  were  on  view 
in  the  mechanical  section,  whilst  generators,  motors,  trans- 
formers and  switchgear  of  every  description  were  also 
shown,  including  examples  of  the  new  radial  brush  gear 
fitted  to  direct-current  turbo-generators.  Later  in  the 
day,  the  annual  dinner  was  held  at  the  Midland  Hotel,  under 
the  chairmanship  of  the  President,  who  was  supported  by 
the  Rev.  Bishop  Welldon,  the  Lord  Mayor,  Sir  Thos. 
Shann,  and  many  others  well  known  in  municipal  and  elec- 
trical circles  ; speeches  and  music  occupied  the  later  stages 
of  the  evening,  which  passed  off  very  successfully. 

Friday,  the  last  day  of  the  Convention,  was  reserved  for 
the  annual  general  meeting,  at  which  the  principal  business 
was  the  election  of  Mr.  W.  W.  Lackie  as  President  for  the 
coming  year,  and  the  decision  that  Glasgow  should  be  the 
venue  of  next  year’s  conference.  The  new  council  and  its 
officers  are  as  follows  : — 


President , *W.  W.  Lackie  (Glasgow). 

Sen.  Vice-President , *J.  Christie  (Brighton). 

Jun.  Vice-President,  *G.  Wilkinson  (Harrogate). 


Past-Presidents. 

#J.  E.  Edgcome  (Kingston-on-Thames).  *H.  Talbot  (Nottingham). 
*S.  E.  Fedden  (Sheffield).  *S.  L.  Pearce  (Manchester). 

Council. 


Coun.  Howarth  (Manchester). 
Coun.  Sinclair  (Swansea). 

Aid.  J.  P.  Smith  (Barrow). 

Aid.  West  (Coventry). 

Aid.  Wilki  son  (Luton). 
Baillie  Willock  (Glasgow). 

*V.  A.  H.  McCowen  (Salford). 


*C  iarIes  Furness  (Blackpool). 
#F.  M.  Long  (Norwich). 

#«J.  E.  C.  Shawfield  (Wolver- 
hampton). 

*L  P.  Wilmshurst  (Derby). 

*A.  C.  Cramb  (Croydon). 

#A.  A.  Day  (Bolton). 

#H.  Richardson  (Dundee). 


Hon.  Solicitor,  Aid.  G.  Pearson  (Bristol). 

Hon.  Treasurer,  *.J,  E.  Edgcome  (Kingston-on-Thames). 
Hon.  Secretary,  *H.  Faraday  Proctor  (Bristol). 

Secretary,  C.  McArthur  Butler. 

# Engineers. 


Some  discussion  took  place  on  the  Council’s  report, 
more  particularly  in  regard  to  Lord  Avebury’s  amend- 
ment to  the  original  Clause  15  in  the  Electric  Lighting  Acts 
(Amendment)  Bill,  which  particular  clause  was  intended  to 
empower  local  authorities  to  provide  and  hire  out 
fittings,  &c. 

Eventually  the  question  of  dropping  Clause  15,  unless  it 
could  be  passed  in  its  original  form,  proposed  by  Mr.  Faraday 
Proctor,  or,  as  a alternative,  adopting  an  amendment  by 
Mr.  Hoadley,  that,  if  it  were  not  possible  bo  obtain  the 
original  clause,  it  should  be  accepted  in  its  amended  form, 
was  put  to  the  vote,  the  resolution  being  carried.  The 
amendment,  however,  secured  considerable  support. 

One  cannot  pass  over  the  business  meeting  without  re- 
ference to  the  valuable  services  rendered  by  Aid.  Pearson, 
the  legal  “ inquire  within  ” of  the  Association — a sort  of 
village  pump  (as  he  suggested)  because  everybody  went  to 
him. 

This  year’s  Convention  was  attended  by  very  ill-luck  in 
the  matter  of  weather,  nor  can  it  be  said  that  the  choice  of 
the  large  lecture  hall  in  the  Municipal  School  of  Technology 
for  the  meetings  was  a particularly  happy  one,  owing  to  the 
extreme  difficulty  in  hearing  the  average  speaker. 

In  Mr.  S.  L.  Pearce  the  Association  had  an  excellent 
president,  whose  ability  and  experience  in  electrical  matters 
generally,  and  in  municipal  electrical  matters  in  particular, 
are  unquestioned  ; and  we  have  every  reason  to  believe  that 
in  selecting  Mr.  W.  W.  Lackie  as  president  for  the  coming 
year,  an  equally  appropriate  choice  has  been  made.  For  the 
rest,  the  Glasgow  authorities  may  be  trusted  to  make  the 
Association  as  much  at  home  as  if  they  were  over  the  border, 
perhaps  a little  more  so. 
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The  Influence  of  Metallic-Filament  Lamps  on  the 
Electrical  Industry  and  on  Street  Lighting. 

By  E.  E.  Hoadley,  Chief  Electrical  Engineer,  Maidstone. 

{Abstract.) 

Fbom  the  point  of  view  of  most  manufacturers  of  generating  plant, 
the  metal  lamp  is  anything  but  a blessing.  For  the  past  two  or 
three  years  extension  of  plant,  except  in  a few  favoured  localities, 
has  been  slow  enough,  and  on  top  of  this  comes  an  invention  which 
will  certainly  keep  the  peak  load  in  a generating  station  from 
rising  at  anything  like  its  normal  rate  for  a year  or  two  to  come, 
and  in  many  cases  will  actually  reduce  it ; and  it  is  the  peak  load 
which  determines  whether  extension  plant  is  wanted  or  not.  Cable 
makers  may  not  be  so  unfortunate,  as  with  the  undoubted  lessening 
of  lighting  cost  to  the  consumer,  people  who  have  hitherto  held 
back  on  the  score  of  price  may  become  consumers ; and  to  supply 
them,  mains  will  have  to  be  run. 

On  the  manufacturing  side,  the  reapers  of  the  harvest  brought 
about  by  metal  lamps  will  be  first  and  foremost  the  lamp  makers 
themselves ; next,  the  accessory  makers  and  wiring  contractors 
should  reap  a decided  benefit. 

We  now  come  to  the  point  of  view  of  the  supply  station  engineer. 
The  result  of  the  introduction  of  the  metal  lamp  varies  according 
to  whether  the  station  supplies  alternating  or  continuous  current, 
whether  the  output  is  solely  for  lighting  or  is  made  up  of  power, 
lighting  and  traction  ; and  if  the  supply  is  practically  a lighting 
supply,  whether  that  supply  has  a large  proportion  of  shop  lighting 
or  is  to  a great  extent  residential.  Taking  the  case  of  the  a.c. 
stations  first,  these  may  be  roughly  divided  into  two  classes — 
those  stations  in  manufacturing  districts  supplying  two  or  three- 
phase  current  and  having  a large  proportion  of  their  output  used 
for  power  ; then  there  are  the  single-phase  stations,  most  of  them  of 
somewhat  ancient  date  and  generally  supplying  an  area  in  which 
the  demand  is  chiefly  for  the  lighting  of  residential  property.  It 
is  undoubtedly  the  latter  class  that  will  feel  the  pinch  first  and 
will  feel  it  hardest,  as  practically  all  the  circumstances  are 
against  them.  The  property  they  supply  is  the  better  class 
houses,  whose  owners  will  face  the  outlay  demanded  by  a trans- 
former and  metal  lamps  with  equanimity.  Not  having  a large 
late-closing  shop  demand,  the  raising  of  the  standard  of  illumina- 
tion will  not  help  them  very  much,  as  it  is  not  so  much  increased 
light  for  the  same  amount  of  money  that  the  consumer  will  go  in 
for,  bat  the  same  amount  of  light  for  a greatly  reduced  amount  of 
money.  It  is  doubtful  if  new  consumers  will  come  along  fast 
enough  to  take  all  the  units  that  existing  consumers  will  save ; 
even  if  they  do,  it  means  that  the  capital  charges  per  unit  sold 
will  be  increased,  as  although  the  generating  plant  will  not  need 
addition,  yet  new  mains  and  services  must  be  provided,  and  in 
the  residential  towns  these  are  generally  an  expensive  item  per 
consumer,  and  with  the  poor  load  factor  generally  prevalent 
capital  outlay  should  be  kept  as  low  as  possible. 

To  stations  of  this  class  it  must  be  confessed  that  the  outlook  is 
not  a particularly  rosy  one  for  the  next  few  years,  and  it  can  hardly 
be  wondered  at  that  several  are  considering  the  raising  of  prices  In 
some  special  cases  this  may  be  the  right  policy,  but  the  author  is  of 
opinion  that  what  may  be  called  the  domestic  uBes  of  electrical 
energy  should  be  pushed  as  widely  and  as  hard  as  possible — heating 
and  cooking  in  the  better-class  houses  are  not  exploited  nearly  as 
much  as  they  should  be. 

Where  an  a.c.  station  haB  the  benefit  of  a good  shop-lighting  load 
and  at  the  same  time  supplies  a fair  amount  of  power,  the  metal 
lamp  should  be  looked  on  as  a blessing,  for  the  amount  of  harm 
done  to  the  revenue  account  now  will  be  amply  repaid  later  on. 

Most  engineers  of  d.c.  stations,  particularly  of  those  where  the 
pressure  is  200  volts  or  over,  look  with  distinct  favour  on  the  lamp, 
but  even  they  must  look  further  than  some  of  them  have  done  up 
to  the  present.  The  time  must  be  faced  when  a lamp  of  16  o.p.,  or 
even  less,  can  be  obtained  for  all  pressures  commonly  in  use,  and 
at  a price  which  will  be  but  little  in  advance  of  the  selling  price  of 
the  ordinary  carbon- filament  lamp.  There  is  plenty  of  precedent 
for  a great  lowering  of  the  price,  and  in  spite  of  what  the  lamp- 
makers  say  as  to  the  fine  margin  of  profit  at  present  prices,  the 
reduction  is  bound  to  come. 

To  get  the  utmost  good  from  the  metal  lamps  it  is  practically 
certain  that  most  central  stations  owned  by  municipalities  must 
have  legal  rights  and  privileges  which  they  do  not  at  present 
possess.  In  the  opinion  of  the  author  the  first  and  foremost  neces- 
sity is  that  municipal  bodies  generally  should  have  the  power  to 
raise  money  for  the  purposes  of  wiring  houses  and  other  premises, 
for  letting  out  cooking  and  heating  apparatus  as  well  as  motors  on 
hire  and  hire-purchase.  Most  municipal  bodies  would  be  quite 
satisfied  if  the  powers  were  granted  with  the  proviso  that  the 
wiring  work  should  be  done  by  contractors ; with  regard  to  cooking 
and  heating  apparatus,  how  many  contractors  could  truthfully  say 
that  an  appreciable  source  of  income  will  be  taken  from  them  if 
the  supply  authority  is  allowed  to  hire  heating-stoves,  ovenB,  and 
things  of  like  nature,  it  being  understood  that  the  wiring  for  these 
is  done  by  a contractor  ? In  this  connection,  if  it  be  good  law  for 
some  44  towns  to  possess  these  powers,  then  how  stupid  it  is  for  the 
rest  to  be  denied  them  unless  they  go  to  the  txpense  of  a special 
Act ; further,  if  it  be  fair  and  just  for  the  gas  companies  themselves 
to  do  all  these  things,  and  many  others  besides,  is  it  more  unfair 
to  the  electrical  contractors  than  to  gas  fitters  that  electricity 
supply  authorities  should  possess  equal  or  similar  powers  ? 
Electrical  engineers  have  too  long  been  content  to  sell  the  con- 
sumer electricity,  whereas  it  is  light  or  heat  that  he  buys,  and  it  is 
vital  to  the  interest  of  the  supply  authority  to  see  that  he  is  satisfied 
with  the  amount  of  heat  or  light  that  he  gets  for  the  money  he 
pays.  But  how  can  this  be  done  when  the  supply  authority  is 


bound  down  by  silly  restrictions  ? A determined  effort  should  be 
made  to  get  these  necessary  powers. 

Next  to  the  above  comes  the  necessity  for  cheaper  wiring.  The 
author  can  state  from  his  own  experience  that  the  Continental 
system  of  flexibles  on  special  insulators  requires  a lot  of  beating — 
among  other  places,  he  has  tried  it  in  the  damp  warm  atmosphere 
of  a conservatory  for  18  months  without  the  slightest  trouble. 
With  cheap  wiring,  the  necessary  powers  to  hire  out  cooking  and 
heating  apparatus,  wiring  and  fittings,  and  the  improvements  in 
cooking  and  heating  apparatus  which  are  bound  to  come  with 
extended  experience,  most  central  stations  should  be  able  to  look 
on  the  metal  lamp  as  an  ally  and  not  as  an  enemy  ; to  the  above 
advantages  should  be  added  the  very  important  fact  of  a large 
reduction  in  the  selling  price  of  the  lamp.  From  8d.  to  lOd.  a 
week  is  about  the  average  revenue  obtained  from  a working  man 
for  light,  and  this  serves  to  show  how  ridiculous  it  is  to  ask  him  to 
buy  lamps  at  4s.  9d.  each,  when  he  can  get  a gas  mantle  for  4d. 

That  there  will  be  a diminution  in  revenue  from  lighting  con- 
sumers cannot  be  denied,  as  although  the  standard  of  lighting 
demanded  will  undoubtedby  be  increased,  yet  it  will  be  in  very 
few  cases  that  the  standard  of  illumination  will  be  raised  some 
three  and  half  times. 

In  the  field  of  public  street  lighting  the  importance  of  the  new 
invention  cannot  be  over-estimated ; the  author  feels  sure  that 
when  engineers  and  Committees  responsible  for  the  lighting  of 
streets  have  fully  realised  the  possibilities  of  a lamp  with  an 
efficiency  of  approximately  1 watt  per  candle-power,  that  can  be 
obtained  in  single  units,  giving  candle-power  ranging  from  50  to 
1,000,  there  will  be  many  schemes  of  street  lighting  by  arc  lamps 
and  by  incandescent  gas  that  will  be  altered  and  modernised. 

An  ordinary  60-watt  metal  lamp  without  any  reflector  will,  from 
the  point  of  view  of  the  ordinary  public,  produce  the  same  results 
as  a good  gas  mantle  in  the  heyday  of  its  youth,  while  with 
reflectors  the  effect  can  be  considerably  increased.  The  other 
advantages,  from  an  electrical  point  of  view,  are  that  no  special 
mains  are  necessary  ; with  the  same  fitting,  different  candle-power 
lampp,  graded  according  to  the  importance  of  the  streets,  can  be 
employed,  lamps  that  fail  can  be  renewed  at  any  time  without 
trouble,  the  candle-power  of  the  lamp  does  not  appreciably 
diminish  with  age,  and  last,  but  not  least,  the  average  life  of 
the  lamps  is  a revelation.  In  the  author’s  own  experience,  some 
18  months  has  given  an  average  life  of  very  nearly  1,100  hours, 
individual  lamps  lasting  6,750,  5,450  and  5,044  hours  on  a circuit 
at  230  volts  where  a large  and  fluctuating  power  demand  does  not 
make  for  a particularly  steady  volt  chart,  however  admirable  may 
be  the  intentions  of  the  switchboard  men. 


The  discussion  was  opened  by  Mb.  S.  E.  Feddhn  (Sheffield),  who 
remarked  on  the  effect  of  the  new  lamps  in  deferring  the  necessity 
for  plant  extensions,  an  effect  which  had  not  been  realised.  He 
did  not  quite  know  the  cost  of  making  these  lamps,  although  he 
had  heard  7d.  mentioned,  which  appeared  to  leave  a large  margin 
for  profit ; the  retailers  were  also  obtaining  a good  commission,  and 
the  only  one  not  making  money  was  the  central-station  engineer. 
As  showing  the  effect  of  the  more  economical  lamps,  he  mentioned 
that  the  Sheffield  lighting  revenue  was  down  £4,000  this  year  ; his 
own  department  had  carried  out  replacements  by  5,000  200-volt, 
10,000  100-volt,  and  Borne  thousands  of  lower  voltage  metal-filament 
lamps,  and  it  was  probable  that  the  number  of  new  lamps  in  use  in 
Sheffield  was  quite  double  this  amount.  In  one  Sheffield  club  the 
lightirg  bill  was  64  per  cent,  less  since  the  new  lamps  were  intro- 
duced ; and  he  considered  that  three  new  consumers  were  required 
to  balance  one  carbon-lamp  consumer  who  changed  over.  The 
new  lamp  had,  however,  deterred  many  people  from  going  back  to 
gas.  He  hoped,  in  one  way,  that  the  price  would  not  fall  quickly,  as 
his  department  sold  lamps.  He  could  not  agree  with  the  author’s 
suggestion  that  most  municipal  bodies  would  be  satisfied  to  carry 
out  wiring  through  contractors ; in  Sheffield,  where  they  had  a 
wiring  department,  they  set  the  standard  of  work,  and  it  was  much 
higher  than  formerly.  Of  his  8,000  orders  last  year,  quite  one  half 
were  little  orders  carried  out  mostly  at  night,  a class  of  work 
which  it  would  not  pay  the  small  contractor  to  undertake.  He 
cautioned  members  against  buying  heating  plant  to  let  out  on  hire, 
on  account  of  the  rapidity  with  which  it  became  obsolete  ; he  con- 
sidered it  only  reasonable  that  his  department  should  have  as 
much  control  of  its  affairs  as  the  gas  company  had  of  its  business. 

Couhcillob  Dykes  (Beckenham)  said  his  Council  did  a large 
amount  of  freewirffig;  about  half  the  consumers  were  so  wired. 
With  the  carbon  lamp  the  energy  consumption  averaged  15  units 
per  lamp  per  annum,  and  the  net  revenue  6s.  6d.,  or,  including 
wiring  charges,  &c  , 8s.  per  lamp.  Since  changing  over  to  the  new 
lamps  the  illumination  had  been  increased  50  per  cent.,  the  energy 
used  fell  to  98  units,  the  net  revenue  to  4s.  and  the  revenue,  in- 
cluding wiring  charges,  to  6s.  4d.  per  lamp,  although  the  rentals 
were  raised.  He  had  found  that  gas  consumers  in  Beckenham  were 
paying  from  12s.  to  £1  per  burner  per  annum,  with  gas  at  2s.  6d. 
per  thousand  feet ; from  a comparison  based  on  actual  figures 
obtained,  it  appeared  that  electricity  was  very  slightly  dearer  than 
gas  in  the  district.  Taking  into  account  that  they  were  at  present 
supplying  consumers  at  6s.  4d.  per  lamp  per  annum,  he  thought  it 
might  be  safely  assumed  that  the  extra  units  which  might  be  used 
would  still  make  a fixed  lamp  charge  of  10s.  per  annum  a profitable 
figure,  this  system  being  one  he  advocated  for  small  consumers,  as 
it  did  away  with  the  necessity  for  meters.  In  this  connection  he 
pinned  his  faith  on  concentric  wiring  and  a transformer  for  each 
terrace  or  block  of  houses,  supplied  at,  say,  3,000-volt  pressure. 

Mb.  Haydn  Habbison  said  that  in  a contract  which  he  was 
carrying  out  for  converting  gas  standards  to  electric  lighting,  the 
services  cost  £2  10s.  per  post,  while  the  replacement  of  the  gas  by 
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an  electrical  fitting  only  cost  £1 ; he  found  that  many  authorities 
did  not  yet  appreciate  the  possibilities  of  the  new  lamp  for  street 
lighting.  He  favoured  a Beries  system,  grouping  the  lamps  on,  say, 
100  volts,  as  being  much  cheaper  and  more  efficient  than  the  present 
system. 

Me.  H.  Collings  Bishop  (Newport)  said  they  had  to  thank  the 
metal  lamp  for  the  present  position  of  street  lighting ; he  had 
Osram  lamps  which  had  lasted  2,800  hours,  and  found  alternating  cir- 
cuits and  high  voltage  lamps  to  give  the  better  results.  During 
the  past  year  some  400  of  their  1,500  consumers  had  taken  up  the 
new  lamp,  new  consumers,  however,  were  coming  on,  and  this 
practically  kept  the  revenue  stationary.  He  had  some  400  to  500 
arc  lamos  on  hire,  and  found  this  business  very  satisfactory. 

Councillor  Dudley  8tuabt  (Wimbledon)  gave  some  particulars 
of  the  Wimbledon  street  lighting  since  the  adoption  of  metallic- 
filament  lamps,  which  showed  that  many  lamps  burned  satisfactorily 
for  3,000  hours,  and  that  a 95  per  cent,  better  candle-power  was 
now  obtained,  as  compared  with  the  carbon- filament  dayB,  and 
this  with  a decreased  energy  consumption. 

Mr.  P.  Sells  did  not  agree  as  to  the  happy  position  of  the 
manufacturer  of  the  new  lamps,  nor  as  to  the  cost  suggested  by 
Mr.  Pedden.  He  was  not  sure  that  the  decreased  plant  requirement 
of  central  stations  was  a drawback  to  the  manufacturer,  taking  into 
account  the  poor  prices  offered  for  plant  now.  He  was  credibly 
informed  that  although  the  makers  tried  to  shorten  the  life  of 
the  new  lamp  by  giving  a better  efficiency,  they  could  not  do  it. 

Alderman  Smith  (Liverpool)  rook  up  the  cudgels  on  behalf  of 
the  ratepayer,  who  expects  a contribution  to  the  rates;  Coun- 
cillor Crowther  (Sheffield)  replied,  advocating  better  service  rather 
than  rate  aiding,  and  this  side  issue  having  been  settled,  Mr. 
Hoadley  replied  briefly  to  the  only  controversial  point  raised,  i.e., 
the  question  of  wiring,  and  submitted  that  it  would  not  harm  the 
supply  authority  if  ithe  contractor  made  the  initial  wiring  instal- 
lation. 


Metallic-Filament  Lamps. 

The  contribution  by  Mr.  E.  E.  Hoadley  shows  a close  and 
reasoned  study  of  a subject  which  has,  perhaps,  occupied  the 
attention  of  supply  managers  more  than  any  other  question 
between  themselves  and  their  consumers  of  recent  years, 
excepting,  perhaps,  only  the  theory  of  tariffs  and  charging 
with  which  it  is  intimately  related ; he  may  aleo,  perhaps, 
be  congratulated  upon  his  courage  in  holding  up  a deaths- 
head  for  the  edification  of  any  thoughtless  feasters,  who 
displayed  an  unseemly  desire  to  forget  their  troubles  in  the 
giddy  pastime  of  conventing. 

To  the  manufacturer  of  heavy  plant  the  new  lamp  certainly 
brings  little  at  present,  and  if  the  cable  maker  is  to  reap  the 
greatest  benefit  from  new  work,  he  should  devote  himself  to 
the  cheapening  of  cable  networks  and  service  connections, 
and  so  help  the  engineer  with  the  immediately  important  pro- 
blem of  serving  dwellings  which  may  not  yield  more  than 
30s.  per  annum  for  a 15  to  20  ft.  frontage.  The  maker  of 
meters  has  so  far  perfected  and  cheapened  his  productions 
under  the  stress  of  competition,  that  to  urge  him  further  were 
almost  an  insult,  but  his  success  in  meeting  the  demand  for 
very  substantial  and  reliable  instruments  for  small  loads  will 
do  much  for  the  supply  industry  at  the  present  juncture,  and 
help  to  save  us  from  contract  tariffs  and  restrictive  devices 
with  which  it  would  be  a pity  to  encumber  the  supply  of 
electricity  to  very  small  consumers,  if  by  any  means 
avoidable. 

With  regard  to  internal  fittings,  simple  and  efficient  glass- 
ware is  likely  to  be  called  for  rather  than  metal  work,  and  it 
behoves  British  glass  makers  to  give  every  attention  to  the 
requirements  of  the  electrical  trade  in  connection  with  the 
new  lamp,  or  much  valuable  work  may  be  lost  to  the  enter- 
prising Continental  glass  makers. 

The  question  of  the  price  of  lamps  raised  by  the  author 
is  not  likely  to  pass  unanswered  by  manufacturers  ; apart 
from  the  operation  of  the  natural  law,  which  does  not  tend 
to  let  priceB  fall  whilst  lamp  works  are  unable  to  cope  with 
orders,  it  must  be  borne  in  mind  that  many  of  the  later 
competitors  in  this  field  Lhave  by  no  means  fully  perfected 
their  productions,  and  are  at  present  booking  orders  rather 
than  securing  customers  ! 

With  the  difficulty  of  the  station  engineer,  set  forth  with 
so  much  feeliDg  by  the  author,  one  can  have  nothing  but 
sympathy.  The  a.c.  man  is  being  rapidly  denuded  of  his 
revenue,  and  the  n.c.  supplier  abused,  because  it  is  less  easy 
to  treat  him  in  the  Bame  fashion,  but  the  only  sound 
course  of  action  appears  to  be  to  devote  all  the  available 
energy  to  getting  new  business  by  means  of  the  improved 
lamps,  and  by  freely  making  known  to  every  one  the 


advantages  of  the  change  ; undoubtedly  legitimate  though  it 
may  be  to  induce  consumers  to  use  as  much  light  as  possible, 
it  is  neither  wise  or  desirable  for  a supply  manager  to  dwell 
exclusively  upon  the  superior  lighting  to  be  obtained  by  his 
present  consumer,  whilst  putting  forward  only  the  greatly 
decreased  cost  when  attempting  to  convert  a user  of  gas. 

The  engineer  is  looked  upon  by  the  bulk  of  the  consumers 
as  their  adviser,  and  their  confidence  is  certainly  of  sufficient 
value  to  his  undertaking  to  be  guarded  with  care. 

The  residential  towns  which  are  feeling  the  reduction  in 
output  so  severely,  have  certain  compensations.  Mains 
extensions  can  frequently  be  carried  out  in  a more  simple 
and  inexpensive  manner  than  is  possible  in  large  industrial 
centres,  and  the  residents  in  many  cases  are  in  a position  to 
listen  to  the  canvasser  who  suggests  that  they  should  spend 
some  of  their  saving  on  lighting  on  a supply  for  heating 
and  cooking. 

Although  the  prices  of  warming  stoves  and  utensils  for 
odd  cooking  operations  have  fallen  greatly  during  recent 
years,  their  sale  cannot  be  looked  upon  as  much  more  than 
a practical  lesson  in  the  possibilities  of  the  electric  supply  ; 
before  any  considerable  and  steady  heating  load  is  obtain- 
able, it  will  be  necessary  for  the  makers  to  put  forward  a 
comprehensive  heating  and  cooking  system  which  will  be 
useable  by  the  domestic  of  unaverage  intelligence,  and  pro- 
vide those  supplies  of  hot  water,  local  warmth  and  comfort, 
and  drying  facilities  which  are  now  provided  by  the  kitchen 
range  as  a sort  of  by-product  of  the  household  cooking  ; 
given  such  an  appliance,  hiring  arrangements  should  offer  no 
great  difficulty. 

Cheaper  wiring  must  be  close  at  hand,  in  view  of 
the  attention  which  is  being  devoted  to  it,  but  those  who 
hold  the  most  divergent  views  on  this  subject  appear  to  be 
seldom  able  to  submit  costs  of  work  actually  done,  and  would 
presumably  be  rather  surprised  at  the  comparatively  small 
money  saving  to  be  effected  by  some  of  the  newer  methods  ; 
in  any  case,  the  difference  seems  likely  to  be  but  a small 
percentage  of  the  annual  bill  for  current  consumed,  and  an 
almost  infinitesimal  portion  of  the  coBt  or  value  of  the 
premises  fitted. 

The  author’s  remarks  on  street  lighting  can  be  freely 
endorsed  ; at  the  average  ruling  prices  of  gas,  electricity  con- 
sumed in  metal-filaments  admittedly  provides  a cheaper  and 
better  light,  and  probably  in  the  future  the  engineer’s 
energies  will  be  more  occupied  in  combating  vested  interests 
than  in  trying  to  prove  that  he  has  something  better  to  offer. 
If,  however,  arc  lamps  are  to  be  replaced  by  incandescents, 
it  would  seem  better  engineering  to  distribute  them  on  the 
usual  short  standards,  and  obtain  that  better  diffusion  which 
has  always  been  the  gas  engineer’s  advantage. 

In  asking  for  the  removal  of  restrictions  and  increase  of 
powers,  the  author  voices  the  wish  of  every  supply  manager 
who  is  interested  in  the  future  of  the  industry ; a word  of 
caution  only  with  regard  to  how  the  powers  are  used. 
The  engineer  has  little  to  gain  by  himself  becom- 
ing a direct  trader  with  his  consumers,  and  may 
easily  fall  in  their  estimation  from  that  neutral  position 
which  allows  them  to  look  to  him  for  guidance  in  their  use 
of  the  supply,  which,  however  much  they  appreciate  it,  they 
seldom  have  the  opportunity  or  desire  to  understand. 


European  Industries. — Mr.  George  Westinghouse 

recently  returned  from  Europe  after  a trip  that  lasted  more 
than  three  months.  Regarding  conditions  in  the  electrical^  and 
engineering  trades  in  Europe,  says  the  Electrical  Worlds  N.Y.,  he 
stated  that  there  had  been  a notable  improvement  within  60  days 
in  Germany,  Prance,  Belgium,  Italy,  Austria  and  Great  Britain,  as 
well  as  a fair  degree  of  improvement  in  most  of  the  markets  to 
which  those  countries  export  electrical  engineering  products. 
Engineers  in  charge  of  very  large  hydro-electric  undertakings  and 
the  electrification  of  steam  railroads  told  him  that  work  in  progress 
would  require  more  than  126,000,000  lb.  of  copper  within  a twelve- 
month.  One  concern  in  Cologne  would  work  up  15,000  tons  of 
American  copper  this  year  in  ocean  cables.  Italy  and  Switzerland 
were  doing  a great  deal  of  work  in  hydro-electric  power  plants  for 
industrial  purposes  and  in  the  electrification  of  steam  railways.  A 
dozen  nations  in  Europe  that,  until  lately,  were  large  importers  of 
coal,  were  carrying  out  hydro-electric  plants  that  would  reduce 
their  imports  of  coal  for  steam  power  by  at  least  76  per  cent. 
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In  calculating  the  saving  effected  by  exchanging  one  type  of 
lamp  for  another  in  any  building,  the  usual  process  consists 
in  making  some  such  calculation  as  the  following  : — If  a is 
the  number  of  lamps,  each  taking  w watts  and  running  for  a 
hours  per  annum,  at  p pence  per  unit,  then  the  cost  of 
energy  will  be — 

n w a p , 

240  X 1.000  P0MdS- 

And,  again,  if  the  lamps  cost  s shillings  each,  and  have  a 
life  L,  the  cost  of  replacements  will  be — 

n .s-  a , 

pounds. 

20  L 

The  total  cost,  therefore,  is — 

n w a p n s a 

20  L * 


240,000 

Now,  if  these  lamps  were  replaced  by  N others,  taking  w 
watts,  having  a life  l , and  costing  s shillings  each,  the  saving 
would  be  given  by — 

e = (nw  — n _ /n  s 
1,000  \ 240  / V20Z 

and  no  saving  would  be  effected  if — 

ns  ns 


(n  w — n w\  /n  s ns\  , 

\ 240  / - A [wi  - 20 1)  P0UndS' 


V = 


20  / 


20  L 


x 12,000. 


nw  — n w 

Generally,  therefore,  the  saving  effected  is  represented  by 
a straight  line,  or 

e — p k — k'. 

If,  for  instance,  35  50-c.p.  ordinary  incandescent  lamps 
were  replaced  by  70  30-c.p.  metallic-filament  lamps,  one 
finds — 

E = 17*75  p — 9 

as  equation  for  a 1,000-hour  year,  taking  list  prices  for  lamps, 
and  assuming  the  life  of  carbon  lamps  1,000  and  other 
800  hours.  We  see  also  it  would  pay  to  make  the  exchanges 
until  the  limiting  price  per  unit  of  about  ^d.  was  touched. 
From  the  same  equation  it  is  easy  to  calculate  the  limiting 
candle-power  for  such  an  exchange.  The  above  then  is  the 
usual  method  adopted,  and  one  notices  that  in  a large 
building  where  there  are  numbers  of  different  lamps,  a 
similar  equation  still  holds  good,  viz, : — 

E = P (Jcx  + \ + &c.)  — (&,'  + k2'  + &c.), 
or  e = p 2 k — 2 k\ 

Now,  we  see  the  limiting  value  for  v,  or  p0,  is — 

Po  ~ 2 k 1%  k ; 

and  we  might  write — 

E = (P  ~ Po)  2 

In  this  expression  we  have  the  units  saved  multiplied  by 
the  price  per  unit  reduced  by  the  limiting  value  given  above. 
If  p0  was  known  this  would  enable  one  conveniently  to 
calculate  the  Faving  without  referring  to  the  life  and  cost  of 
the  lamps.  Noticing  that  if — 

E = p 2 k (1  - pjp), 

if  an  error  is  made  in  estimating  p0,  it  only  affects  the  result 
to  the  extent  $ pj(p  — pQ).  For  instance,  if  p = 4d.  and 
Po  = id.  and  we  write  8 p0  = making  a 50  per  cent, 
error  in  our  estimation,  the  value  of  (1  — pjp)  is  only 
affected  by  14  per  cent.,  and  if  p was  6d.,  it  would  affect 
the  result  by  9 per  cent.  Now,  by  writing  the  equation, 

E = (P  ~ I)  ^ *, 

we  shall  probably  be  correct  to  within  a few  per  cent.,  and 
it  enables  one  to  rapidly  estimate  the  saving  for  aDy  build- 
lDg  in  which  various  numbers  of  different  lamps  are 
installed.  Further,  owing  to  the  uncertainty  regarding  the 
life  of  lamps  and  the  variation  of  wattage  with  time,  such  a 
method  of  calculation  is  probably  as  nearly  correct  as  a 
tnuch  more  laborious  method. 


The  equations  above  deal  with  the  usual  case  where  the 
lamp  using  less  electrical  energy  costs  more  than  the  lamp 
which  it  replaces.  If  there  i3  a saving  in  the  lamp,  then—. 

E = p N k + 2!  k\  * 

viz.,  another  straight  line. 

By  taking  the  ratios  of  these  quantities  and  expanding 
by  the  Binomial  Theorem  it  is  easy  to  compare  the  savings 
effected  in  different  cases. 

It  is  interesting  to  note  how  dear  coal  sends  up  the 
demand  for  high-economy  lamps,  and  why  it  is  a dead  loss 
to  use  certain  types  of  lamps,  even  though  these  were  given 
away  free  of  charge.  One  can  also  see  whether  or  not  it  is 
“ worth  while  ’ to  replace  lamps  burning  only  for  a short 
time,  by  more  economical  lamps. 

From  the  above  equations  we  notice  that  the  saving  is 
greater,  the  greater-  the  difference  between  n w and  n w.  If 
we  assume  1 watt  per  candle  to  be  the  limit  likely  to  be 
reached,  it  is  clear  that  no  great  saving  is  made  in  using 
fewer  high  candle-power  lamps.  There  is  a direct  saving  in 
replacements,  since  a higher-candle-power  lamp  costs 
generally  less  than  its  equivalent  in  lower  candle-power,  but 
we  see  that  this  can  only  affect  the  annual  saving  slightly. 
In  wiring  the  building  also,  there  is  the  advantage  of  fewer 
points.  It  seems,  therefore,  unlikely  that  high-candle-power 
incandescent  lamps  will  be  largely  used  for  interior  illumina- 
tion, so  long  as  the  cost  of  electrical  energy  remains  as  at 
present.  It  is  interesting,  however,  to  speculate  as  to  what 
would  happen  if  the  price  per  unit  was  sufficiently  reduced 
to  make  it  worth  one’s  while  to  use  high-candle-power 
incan  descents. 

From  a consideration  of  the  above  expressions,  we  see 
that  for  some  time  to  come  it  is  unlikely  that  high-candle- 
power  incandescent  lamps  will  be  in  much  demand. 


SOME  NOTES  ON  FRICTION  IN  WATER 
PIPES. 


By  FLAMBARD. 


To  those  engaged  on  hydraulic  work  it  is  very  apparent  that 
engineers  have  different  ideas  as  to  the  amount  of  friction 
head  due  to  the  flow  of  water  in  pipe  lines.  It  is  not  safe  to 
assume  that  the  pipes  are  clean,  new  and  smooth  ; corrosion, 
due  to  chemical  action,  most  commonly  to  the  combination 
of  oxygen  with  iron,  will  occur  sooner  or  later,  not  only 
increasing  the  frictional  coefficient  by  reason  of  the  resultant 
rougher  surface,  but  also  reducing  the  effective  diameter  of 
the  pipe  because  of  the  nodules  formed  internally,  thus 
further  increasing  the  friction  head.  The  increment  of 
friction  loss  due  to  the  roughening  of  the  internal  surface 
may  be  as  much  as  100  per  cent.,  as  will  be  seen  from  the 
results  of  Darcy’s  experiments,  considered  later.  Special 
allowances  must  be  made  for  special  cases,  as  when  pumping 
water  from  Cornish  tin  mines,  containing  a high  percentage 
of  ochre,  or  unwatering  coal  pits,  the  water  in  which  is  often 
heavily  acidulated.  In  such  circumstances,  where  the 
chemical  action  is  immediate  and  severe,  it  is  best  when 
figuring  the  pipe  line  not  merely  to  allow  for  rough  pipes, 
but  to  calculate  the  friction  as  for  the  next  smaller  internal 
diameter  to  that  actually  installed,  thus  anticipating  the 
reduction  in  bore  which  will  occur  in  practice.  In  any  case, 
it  is  wisest  to  obtain  an  analysis  of  the  water,  so  that  its 
action  upon  the  pipes  may  be  foretold  with  the  greatest 
accuracy  possible.  Scrapers  have  been  devised  for  cleaning 
pipe  lines,  notably  that  of  Appold,  which  was  actuated  by 
the  pressure  of  the  water,  but  they  cannot  be  regarded  as 
generally  practicable.  All  iron  and  steel  pipes  for  water  should 
be  treated  with  Angus  Smith’s  composition  before  rusting  sets 
in,  and  at  the  proper  heat,  the  temperature  of  the  pipe  being 
about  310°  F.  and  that  of  the  bath  of  oil  and  pitch  at  least 
210°  F.  This  is  a most  excellent  preservative,  and  also 
renders  the  pipe  more  smooth,  while  the  process  is  quite 
cheap,  costing  about  5s.  per  ton  for  ordinary  sizes,  and  pays 
for  itself  owing  to  the  smaller  effort  necessary  to  push  the 
•ame  quantity  of  water  through  the  pipe.  It  is  an  interest* 


h 


= Z i1  + il~d) 


ing  fact  that  the  reinforced  concrete  _ pipes  now  frequently 
installed  in  connection  with  sewage  disposal  works,  &c.,  are 
as  smooth  as,  if  not  smoother  than,  varnished  cast-iron. 
The  most  valuable  experiments  on  the  friction  of  water  m 
pipe  lines  are  those  of  Darcy,  who  crystallised  his  results 
into  the  following  formula  : — 

4 l V2 

, X — 3-  x ITT’ 

12  d)  d 2 cj 

where — 

h = head  lost  in  friction  in  feet ; 
d = internal  diameter  of  pipe  in  feet ; 
v = velocity  of  the  water  in  feet  per  sec.  ; 
l = length  of  pipe  in  feet ; 

g = acceleration  due  to  gravity,  32-2  ft.  per  sec.  per  sec. 

The  experimentally  determined  coefficient  z 
= *005  for  new  cast-iron  pipes, 

= *01  for  incrusted  cast-iron  pipes. 

Considering  the  case  of  500  gallons  of  ordinary  water 
flowing  per  minute  in  a 7-in.  pipe  100  yards  long,  with  a 
velocity  of  5 ft.  per  sec.,  with  the  above  formula 


h = -005  ( 1 + 


l1  + ~r) 


x x 

•583 


25 

64-4 


= 4'6  ft.  for  a clean  pipe,  and  obviously,  9'2  ft.  for 
a rough  one. 

The  best  and  most  convenient  formula  giving  accurate 
all-round  results  is  that  of  Box,  who  makes 


h = 


G2  X l 


(3  dy  ’ 

where  h = head  lost  in  friction  in  feet ; 

g = gallons  of  water  flowing  per  minute  ; 
l = length  of  pipe  in  yards  ; 
d = internal  diameter  of  pipe  in  inches. 

Working  the  same  example  as  before,  we  get 

_ 500*  x 100  = 6>1  ft 

U - " (21)5 

a good  mean  value  between  those  already  obtained  on  Darcy  s 
authority.  Box  states  that  his  formula  is  intended  for  clean 
cast-iron  pipes,  but  there  is  no  doubt  that,  save  where  the 
circumstances  are  very  exceptional,  the  results  obtained  from 
“well  on  the  safe  side,  and  its  use  can  be  recommended 
from  actual  experience. 


CONTRACTORS  AND  THE  NEW  HOME 
OFFICE  RULES. 


[communicated.] 


On  July  1st  the  use  of  electricity  in  factories  and  workshops 
WmeUjeot  to  the  Role,  and  Regulation,  drawn  op  by 
His  Majesty's  Home  Office.  These  must  be  complied  with 
by  the  electrical  contractor,  and  it  is  well  for  him  ^ “ote 
that  compliance  can  be  enforced  bylaw.  Hitherto > the  ne 

Rules  have  not  been  seriously  regarded  by  the  average  con 
tractor  He  has,  perhaps,  glanced  through  them  when  seen 
in  one  or  other  of  the  electrical  journals,  but  it  is  doubtful  if, 
offhand  he  could  mention  half-a-dozen  of  the  new  con- 
ditions.’ The  makers  of  electrical  machinery  and  accessories 
have  on  their  part,  been  experimenting  with  and  developing 
new  types  of  appliances,  in  order  to  meet  the  new  circum- 
stance^ but  the  contractor  has  not  troubled  to  make  himse 
familiar  with  the  new  requirements  There  are  also  certain 
eventualities  which  have  not  received  due  attention . as,  for 
instance,  the  possibility  of  a factory  owner  being  served  with 
an  injunction  against  the  use  of  electricity  in  any  particular 
premises,  obtained  at  the  instance  of  some  third 

Those  engineers  who  are  acquainted  with  the  circum 
stances  which  led  up  to  the  framing  of  the  Home  Office 
Rules,8 are  aware  that  prior  to  1907  the  Home  Office  had 


been  considering  means  whereby  accidents  caused  by  elec- 
tricity or  by  electrically-driven  machinery  might  be  pre- 
vented, and  early  in  that  year  they  issued  the  draft 
Regulations  governing  the  generation,  transformation,  dis- 
tribution and  use  of  electricity  in  premises  under  the 
Factory  and  Workshops  Act.  At  that  time  all  public 
supply  undertakings  were  subject  to  the  Rules  of  the  Board 
of  Trade,  but  with  the  exception  of  collieries,  no  privately 
owned  plant  was  governed  by  any  regulations  whateverof  a 
technical  character,  except  those  issued  by  the  Fire  Office  in 
which  the  premises  were  insured.  Apart  from  tire  and 
common  law  risks,  the  interior  arrangements  might  be ;°a™ 
out  as  the  owner  or  contractor  pleased.  It  was  felt  that  this 
was  a state  of  things  which  could  no  longer  be  tolerated, 
and  that  in  the  interests  of  all  parties  concerned,  it  was 
desirable  that  a set  of  regulations  should  be  drawn  up, 
which  after  mature  consideration,  should  become  law. 

The  form  of  the  draft  resolutions  was  severely  criticised, 
and  objections  were  received  by  the  Home  Officef™“80“® 

200  or  more  objectors  representing  a number  of  important 
firms,  and  many  public  bodies.  Consequently  an  inquiry 
was  held  in  which  the  draft  regulations  were  very  consider- 
atemodffied  The  points  to  which  the  greatest  attention 
was  given,  were  the  overlapping  in  many  instances  by  the 
new  Regulations  of  the  older  Board  of  Trade  requirements 
the  advisability  of  providing  for  arbitration  in  cases  where  a 
dispute  arose  between  a Home  Office  inspector  and  the 
occupier  or  owner  of  any  premises ; and  the  application  o 

the  Regulations  to  existing  plant.  . , 

The  first  objection  was  obviously  sound,  and  in  the  case 
of  premises  such  as  electricity  supply  stations,  it  was  clear 
that  the  best  course  to  adopt  to  secure  uniformity  would  be 
for  the  Board  of  Trade  Rules  to  be  withdrawn  Th«  was 
decided  upon,  and  it  was  announced  that  in  all  instances 
where  the  two  sets  of  regulations  overlapped,  the  Board  of 
Trade  Rules  would  not  be  enforced.  With  regard  to  this 
nromise  it  is  curious  to  note  that  although  some  15  months 
have  elapsed,  and  the  Home  Office  Ilegniations  have  become 
law,  no  public  notice  has  as  yet  been  issued  by  the  Board  of 

Trade  confirming  this  declaration.  . 

Ably  drawn  as  the  Regulations  are,  it  is  not  certain  from 
a legaf  point  of  view  that  they  are  so  framed  as  to  prevent 
annoyance  to  the  occupiers  of  premises  who  may  be  doing 
their  utmost  to  carry  out  the  requirements  and  to  make  . 
their  premises  as  safe  as  possible  from  an  electrical  point 
view.  The  occupier  may  have  to  deal  with  a factory 

inspector  possessing  little  or  no  technical 

vision  is  made  in  the  new  enactments  whereby  apparatus 
may  be  exempt  from  certain  of  the  RuRs  provided  it 
been  made  perfectly  safe  in  some  other  way.  At  the  same 
time,  if  the  inspector  does  not  agree  with  the  “etho^ic 
has  been  adopted,  the  occupier  may  be  prosecuted.  In  sue 
would  to  hoard  before  a toneh  ot  mag.s- 
trates  who  might  quite  easily,  being  themselves  non 
technical  men,  lean  towards  the  views  of  the  inspector,  and 
fall  back  on  the  fact  that  a Regulation  had  apparently 
been  broken,  and  convict  on  that  ground. 

A further  disquieting  feature  of  the  rules  is  that 
although  an  occupier  may  arrange  his  electrical  plant  m a 
manner  which,  in  his  opinion,  is  perfectly  safe,  and  of  which 
the  inspector  may  not  disapprove,  indeed  may  even  approve, 
he  ry  yet  be  prosecuted  by  any  member  of  the  public  wha  - 
soever7;7  thus  subjecting  him  to  annoyance,  with  possibly 
vexatious  results.  In  face  of  this  it  WQuidappearmo^ 
desirable  that  some  provision  should  be  made  for  arb 
Hon  and  Mr.  Swinburne,  in  his  report,  made  a recom 
mendation  to  the  effect  that,  before  prosecuting  under 
certain  sections  of  the  Act  on  the  ground  of  non-compliance 
wTth  the  requirements,  the  Home  Office  should  serve  a notice 
and  not  take  any  further  proceedings  until  after  the  lapse  o 
30  days,  during7  which  time  the  occupier  might  make  repie- 
to  the  Home  Office  d«cribmg  and  drfentog 
the  means  he  had  adopted  to  ensure  safety,  lhis  wouiq 
admit  of  a special  inspection  of  these  by  the  electrical  inspector 
of  the  Home  Office,  or  his  representatives,  before  any  further 
action  was  taken.  Mr.  Swinburne  also  recommended  that 
“nothing  in  these  Regulations  shall  renderanyoccup 
agents  liable  for  non-compliance  unless  the  Home  Office  say 

theXt  is'^regretteb^e^hat  these  recommendations  have  not 
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been  adopted  by  the  Home  Office.  As  they  now  stand,  any 
factory  occupier  is  liable  to  meet  with  an  unreasonable  inter- 
pretation of  the  Home  Office  Rules  by  the  local  inspector  ; to 
suffer  prosecution  at  the  instance  of  any  person,  even  a dis- 
charged employe ; and  in  the  event  of  an  accident  occurring,  to 
the  infliction  of  severe  damages  if  the  letter  rather  than  the  spirit 
of  the  law  has  not  been  complied  with.  And  there  is  no 
doubt  that  the  contractor  who  was  responsible  for  the  carry- 
ing out  of  the  work  could  be  proceeded  against  in  turn  by 
the  occupier,  or  would  be  coupled  with  him  in  any  action  for 
damages. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Engineer’s  Department  v.  Accountant’s  Department. 

In  reply  to  “Quid  Nunc”  in  yours  of  June  25th,  I am 
afraid  we  must  agree  to  disagree.  I cannot  see  any  necessity 
to  make  a prior  entry  at  all.  If,  as  I presume,  the  creditors’ 
ledger  and  the  cash-book  are  both  kept  by  the  accountant, 
there  is  no  need  for  an  entry  into  the  ledger  until  the  account 
is  paid,  upon  which  an  entry  will  be  made  in  the  Or.  of  the 
cash-book,  and  posted  to  the  debit  of  the  creditor’s  account 
in  the  ordinary  way.  If  the  two  books  are  kept  by  separate 
departments,  the  misunderstandings  between  them  will 
probably  continue  until  some  more  up-to-date  system  is 
adopted. 

Your  correspondent  cannot  get  over  his  idea  that  I am 
jealous  of  the  works  staff.  I have  already  assured  him  that 
this  is  not  so,  and  as  I am  not  a municipal  man,  his  references 
to  the  Municipal  Treasurers  and  Accountants  do  not  affect 
me  in  the  least.  At  the  same  time,  I cannot  see  what  my 
aspirations — whatever  they  may  be  they  are  not  to  become  a 
municipal  financial  officer — have  got  to  do  with  a dispute  as 
to  the  correct  method  of  book-keeping. 

Accountant. 


Electrical  Exporting. 

Reading  your  article  of  June  18th,  it  occurred  to  me 
that  while  I was  in  Mauritius  in  1905-6-7,  an  English  firm 
obtained  a contract  for  machinery,  &c.,  for  a power  house 
for  the  supply  of  Port  Louis  with  electric  light.  Mauritius 
is  plentifully  supplied  with  water  power,  and  has  developed 
rapidly  as  a cheap-power  colony.  The  demand  for  electrical 
goods  is  fairly  heavy,  and  yet  there  is  not,  to  the  best  of  my 
belief,  one  English  firm  with  a man  on  the  spot,  the  whole 
of  the  supply  being  in  the  hands  of  French  and  Herman 
firms.  Alternating  current,  high-tension  single  and  poly- 
phase, is  in  use,  with  transformers  reducing  to  mostly  235  volts. 
As  the  price  of  coal  is  from  Rs.  35  to  Rs.  45  per  ton,  and 
hydro-electric  power  is  supplied  at  about  5 cents  per  unit 
(Rupee  Is.  4d.,  cent  = of  Rupee),  it  will  be  seen  that 
electricity  is  much  the  cheaper  power.  The  voltages  on  the 
transmission  lines  vary,  20,000,  6,600  and  2,000  being  most 
general.  I personally  inspected  the  various  supply  stations, 
and  was  rather  surprised  to  note  the  lack  of  English  goods 
in  general  use. 

Jas.  Richards. 


E.M.F.  in  a Dead  Underground  Cable. 

I have  read  the  various  letters  relating  to  the  above,  and, 
from  the  explanations  put  forward,  I do  not  think  the  actual 
condition  of  affairs  has  been  made  sufficiently  clear.  As  the 
writer  of  the  original  article,  I beg  to  take  the  liberty  of 
again  stating  the  principal  points  of  the  case. 

The  e.h.t.  feeder  cables  were  being  laid  from  the  site  of 
a sub-station  where  a Bupply  was  not  then  available.  They  had 
been  laid  well  over  two  miles  towards  the  generating  station, 
and  there  was — at  the  time  when  the  incident  referred  to 
occurred — about  another  mile  of  cables  to  lay  to  the  station. 

Now  the  points  I wish  to  emphasise  are  : that  the  cable 
had  never  been  made  alive,  nor  was  it  near  a source  of 
supply  ; and  that  in  this  case  it  vas  not  the  conductois  of  the 


cable  the  shock  was  received  from,  but  the  lead  Bheathing, 
which,  bemg  laid  solid,  was  unintentionally  insulated  from 
earth.  It  was,  therefore,  not  a question  of  surface  leakage. 

It  should  also  be  noted  that  the  jointer  was  working  on 
the  lead  of  the  cable,  and  thus  earthibg  it  through  his  body 
for  quite  20  minutes  before  the  lightning  discharge  took 
place,  and  immediately  the  discharge  occurred  he  received  a 
severe  shock  off  the  lead  of  the  cable  to  earth. 

“ Ajax  ” in  his  letter  states  that  “ the  phenomenon  was 
clearly  due  to  a discharge  of  lightning  causing  an  induced 
static  charge  in  the  cable,  which  was  discharged  to  earth 
when  the  jointer  touched  the  cable.” 

Might  I suggest  that  the  phenomenon  was  rather  that  of 
“ conduction  ” — that  is  to  say,  during  the  period  the  jointer 
was  working  on  the  lead  sheathing  of  the  cable  it  was  being 
charged  to  the  same  potential  as  earth,  right  up  to  the  time 
the  discharge  occurred.  Then,  immediately  the  lightning 
discharge  took  place,  earth  assumed  normal  potential  and 
simultaneously  the  lead  sheathing,  the  discharge  between 
the  lead  and  earth  passing  through  the  jointer’s  body, 
and  producing  the  shock  he  received. 

Enquirer. 


Earth  Indicating:  Device. 

I shall  be  glad  to  learn  through  your  columns  if  there  is 
on  the  market  an  instrument  or  device  for  indicating  insu- 
lation defects  on  private  installations  fed  from  a public 
supply  system.  What  is  wanted  is  an  instrument  somewhat 
similar  to  the  centre-zero  voltmeter  or  to  the  two-lamp  indica- 
ting device  commonly  used  on  private  two-wire  installations. 
The  difficulty  I have  met  with  is  that  in  putting  a con-, 
tinuously  indicating  instrument  on  one  of  our  installations 
fed  from  a public  supply,  if  our  neighbour  gets  a fault  on 
his  installation  this  fault  is  indicated  on  the  instrument  in 
our  works,  because,  of  course,  both  are  supplied  from  the 
same  feeder. 

W.  H.  B. 


Chichester  Electrified. 

I do  not  envy  the  engineer-in-charge  of  the  above  scheme. 
His  supply  is  dependent  upon  oil  engines,  one  feeder  cable  and 
one  balancer.  The  poor  balancer  will  be  running  day  and 
night,  year  in  and  year  out,  anji  should  it  dare  to  fail  in  any 
way,  down  goes  the  supply ! What  was  the  matter  with 
putting  two  dynamoB  of  250  volts  each  in  tandem  on  each 
oil  engine  and  being  independent  of  balancers  ? I gather, 
however,  from  the  tremendous  network  system,  that  there  is 
not  very  much  power  to  be  supplied,  and  I should  have 
thought  that  a simple  two-wire  system  would  have  been  the 
thing  for  Chichester,  as  a good  two-wire  scheme  is  far  safer 
and  better  than  a three-wire  scheme,  where  there  is  a grave 
danger  of  losing  the  balance  and  blowing  consumers’  lamps 
to  atoms.  Trusting  that  Chichester  may  soon  obtain  a spare 
balancer  and  another  feeder — 

Not  too  Cheap. 


Municipal  Trading  and  the  Electric  Lighting  Acts 
(Amendment)  Bill. 

I fear  that  “ Borough  Electrical  Engineer  ” in  his  letter 
on  the  above  subject,  in  your  issue  of  June  25th,  has 
scarcely  succeeded  in  strengthening  his  position.  He  refers 
to  the  House  of  Lords’  amendment  as  “ an  attack  upon 
municipal  trading  by  which  it  was  hoped  to  cripple  muni- 
cipal electricity  schemes,”  but  it  would  surely  be  more  cor- 
rectly described  as  a defence  against  encroachment  by  muni- 
cipalities upon  the  rights  of  private  traders,  and  one 
moment’s  consideration  would  show  that,  far  from  wishing 
to  cripple  municipal  electricity  schemes,  it  is  all  to  the 
advantage  of  electrical  contractors  that  these  should  prosper, 
so  loDg  as  they  are  confined  to  their  legitimate  sphere, 
namely,  the  supply  of  current. 

I must  confess  that  I am  at  a loss  to  understand  bis 
application  of  the  term  “abusive”  to  my  letter,  seeing 
that  in  it  there  is  not  one  word  of  abuse,  either  direct  or 
implied. 

He  further  charges  me  with  being  unable  to  read  with 
understanding,  and  I must  admit  my  inability  to  differentiate 
between  bis  original  statement  that  the  wiring  contractor  s 
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grievance  “is,  at  the  outside,  a matter  of  4s.  2d.  per  annum,” 
and  mine  that  “ the  money  value  of  the  damage  done  to 
the  contractor  is  put  by  your  correspondent  at  4s.  2d.  each.” 
“ Borough  Electrical  Engineer,”  however,  takes  great  excep- 
tion to  the  latter  statement,  and  now  tells  us  that  he  “ did 
not  say  or  think  that  a contractor’s  total  loss  is  equal  to  his 
rate  contribution  ” (i.e.,  the  4s.  2d.  per  annum  above  referred 
to),  so  that  one  is  led  to  the  conclusion  that  the  balance  of 
the  contractor’s  ioss  beyond  the  4s.  2d.  is  not  a grievance. 
Perhaps  “ Borough  Electrical  Engineer  ” will  tell  us  what 
it  is  ? 

I am  told  that  my  second  paragraph  is  based  on  several 
unwarranted  assumptions.  Looking  through  the  same,  I 
find  that  the  total  number  of  assumptions  is  exactly  two. 
The  first  is  the  likelihood  of  the  loss  on  a municipal  wiring 
department  being  equal  to  a penny  rate.  This  is  taken  from 
his  original  article,  his  words  being  “ it  cannot  very  well 
cost  more  than  a Id.  rate,”  and  he  feelingly  adds  “ if  it  did, 
the  general  body  of  ratepayers  would  be  up  in  arms.”  He 
now  admits  the  statement  to  be  both  unwarranted  and 
absurd.  The  second  assumption  is  that  the  average  loss 
made  by  a municipal  wiring  department  does  not  exceed 
10  per  cent.  This  he  characterises  as  “ equally  absurd.” 
Well,  I hesitated  to  put  it  at  a higher  figure  out  of  deference 
(I  feel  unappreciated)  to  “Borough  Electrical  Engineer’s” 
feelings,  but  I will  gladly  accept,  without  question,  his  own 
estimate  of  the  average  percentage  of  loss  made  in  the  case 
of  a municipal  wiring  department  costing  the  ratepayers  a 
Id.  rate.  If  he  puts  it  at  a lower  figure  than  mine,  he 
strengthens  my  argument,  as  this  would  mean  a larger 
, amount  of  work  taken  away  from  contractors.  If,  on  the 
other  hand,  he  puts  it  at  a higher  figure  than  10  per  cent., 
he  will  scarcely  advance  the  cause  of  municipal  wiring,  at 
any  rate  so  far  as  the  ratepayers  are  concerned. 

The  only  point  in  the  original  article  with  which  I 
attempted  to  deal  in  my  letter  was  the  damage  done  to  con- 
tractors by  the  institution  of  municipal  wiring  departments, 
and  “ Borough  Electrical  Engineer  ” now  admits — 

1.  That  the  loss  to  the  contractor  is  greater  than  that 
mentioned  in  his  article. 

2.  That  one  of  his  assumptions  is  unwarranted  and 
absurd. 

3.  That  his  contention  was  something  quite  different 
from  that  which  he  stated  so  clearly  and  explicitly  in  his 
article.  That  is  practically  equivalent  to  withdrawal,  and  I 
am  content  to  so  regard  it. 

Of  the  extraordinary  attack  upon  electrical  contractors 
generally  with  which  his  letter  concludes,  probably  the  less 
said  the  better.  It  is  quite  clear  that  in  the  heat  of 
argument  the  writer  has  let  his  pen  get  the  better  of  his 
judgment,  and,  doubtless,  had  he  seen  his  letter  in  cold 
print  before  the  same  was  published,  it  would  never  have 
appeared  in  its  present  form.  Possibly  the  best  reply  is  the 
fact  that  the  great  London  supply  companies,  although  pos- 
sessing full  power  to  carry  out  wiring,  should  they  so  wish, 
have  riot  found  it  either  necessary  or  desirable  to  do  so. 
Surely  no  better  argument  than  this  can  be  needed  against 
the  establishment  of  municipal  wiring  departments. 

Contractor. 


Electric  Power  at  Messrs.  Cassell  & Co.’s  Printing 
Works. 

1 read  with  interest  the  article  on  this  subject  in 
your  issue  of  June  25th,  and  would  like  to  call  your 
attention  to  fig.  9,  showing  toggle  press  in  black  shop. 

I n the  context  this  is  described  as  a self-contained  equipment 
of  a toggle  press  in  black  shop  driven  by  a spur-geared  motor 
mounted  on  the  top  of  the  machine.  This  toggle  press — if  it  is 
such — is  the  most  peculiar  thing  of  its  kind  I have  ever  seen, 
and  I cannot  help  thinking  that  the  author  has  in- 
correctly described  this,  as  it  is  apparently  a hydraulic  press 
rwith  its  own  pump  electrically  driven. 

I Bhall  be  interested  to  hear  whether  Mr.  Broadbent 
claims  credit  for  the  drive  shown  in  fig.  2,  which  is  a 
Victoria  platen,  driven  by  a belted  motor  with  a jockey  pulley. 
I might  mention  that  these  machines,  with  their  drives, 
are  imported  from  flermany,  exactly  as  shown  in  the 

.photograph-  .i  , . 

Printers’ 


Engineer. 


OUR  LEGAL  QUERY  COLUMN. 

[Questions  addressed  to  this  column  should  be  written  on  one  side 
of  the  paper  only.] 


“ West  Country  ” writes : — “ Would  you  kindly  answer  me  the 
following  inquiry  viz. : — A private  company  have  been  formed 
here  for  the  purpose  of  generating  and  selling  electricity.  The 
same  company  also  take  on  wiring  and  sell  fittings.  If  a con- 
tractor steps  in  and  carries  through  the  wiring  of  any  premises  in 
their  district  in  a satisfactory  manner,  and  conforms  to  their  rules, 
can  they  refuse  to  connect  him  up  to  their  mains  ? I do  not  know 
whether  a provisional  order  was  got  out,  and  as  far  as  I can  under- 
stand there  has  been  no  B.  of  T.  inspection.” 

*#*  The  answer  to  this  query  depends  entirely  upon  whether 
there  haB  or  has  not  been  a provisional  order  obtained  by  the  com- 
pany. If  they  have  no  provisional  order,  they  are  under  no 
obligation  to  supply  electricity  to  anyone.  If,  on  the  other  hand, 
they  have  a provisional  order,  each  consumer  in  the  district  is 
entitled  to  be  supplied  on  the  same  terms  upon  which  a supply  is 
granted  to  any  other  consumer.  “ West  Country  ” had  better  make 
inquiry  with  this  object. 


THE  BRUSSELS  EXHIBITION  OF  1910. 


From  the  different  communications  that  have  lately  reached  us,  we 
gather  that  the  new  Exhibition  Branch  of  the  Board  of  Trade  is 
doing  its  utmost  to  ensure  that  British  exhibitors  shall  make  a 
display  worthy  of  Briri-h  manufacturing  and  industry  at  the 
Brussels  Exhibition  of  1910  (May  to  October). 

Exhibitors  are  no  longer  to  be  dependent  on  a voluntary  com- 
mittee ; or  left  to  install  their  goods  as  best  they  can  ; or  exposed 
to  the  risk  of  being  obscurely  placed  ; or  required  to  defray  the 
cost  of  a general  scheme  of  decoration  ; or  engaged  in  a speculation 
the  cost  of  which  they  cannot  ascertain  beforehand.  The  new 
Department  is  acting  in  personal  touch  with  them,  and  is  taking 
responsibility  for  these  matters. 

French  and  German  exhibitors  have  long  been  assisted  in  sys- 
tematic ways.  But  the  new  organisation  undertakes  to  do  more 
than  is  done  for  the  exhibitors  of  any  other  country,  and  Mr. 
U.  F.  Wintour,  the  British  Commissioner  General,  is  approaching 
all  the  staple  trades  of  the  country  with  a view  to  secure  at  once 
that  arrangements  shall  be  made  for  an  exhibit  showing  the  scope 
and  real  importance  of  British  manufactures. 

It  is  stat  ed  that  perhaps  the  most  prominent  position  in  all  the 
Exhibition  has  been  secured  for  the  general  section  ; visitors  must 
pass  through  the  British  galleries  to  reach  those  of  Germany,  the 
United  States,  France,  Italy  and  other  nations.  In  the  Mach.nery 
Hall  the  portion  allotted  to  Great  Britain  occupies  the  centre ; and 
the  total  space,  203,410  sq.  ft.,  compares  favourably  with  what  has 
been  granted  by  the  Belgian  Commissioners  to  our  rivals.  The 
Royal  Commission,  which  is  presided  over  by  the  Prince  of  Wales, 
has  its  offices  in  Queen  Anne’s  Chambers,  Westminster.  It  is  con- 
stituted wholly  of  well-known  business  men ; and  the  occasion 
being  unique,  His  Royal  Highness  is  giving  active  help  to  the 
Commissioners. 

A departmental  inquiry,  concluded  two  years  ago,  was  the  means 
of  opening  this  fresh  chapter  in  the  history  of  International 
exhibitions.  It  was  presided  over  by  Sir  Alfred  Bateman. 
Taking  the  opinion  of  a large  number  of  important  manufacturers, 
the  Committee  found  a strong  and  growing  prejudice  against 
exhibitions  on  the  old  lines,  and  came  to  the  conclusion  that  it 
was  largely  justified.  But,  as  it  would  evidently  be  ruinous  for 
Great  Britain  to  abstain  alone  from  a form  of  advertisement  which 
was  already  well  established,  they  recommended  effective  means 
of  meeting  the  grievances  of  British  exhibitors. 

The  Exhibitions  Department  of  the  Board  of  Trade,  which  has 
been  placed  under  the  direction  of  Mr.  Wintour,  is  the  chief  out- 
come. Instead  of  every  exhibition  being  treated  as  a new  problem 
of  organisation— a problem  more  or  less  hastily  and  badly  solved — 
this  Department  exists  as  a permanent  machinery  for  the  care  of 
British  interests  in  such  matters. 

To  enumerate  the  facilities  now  first  offered  to  exhibitors  is  to 
realise  that  a principal  aim  of  the  Exhibitions  Department  has 
been  to  simplify  the  business  of  exhibiting.  These  facilities  are 
such  that  an  exhibitor  may  know  beforehand  to  a penny  what  his 
venture  will  cost  him. 

Except  in  the  case  of  machinery,  the  only  charge  made  within 
the  Exhibition  itself  is  a low  one  for  space ; and  tenders  will  be 
obtained  from  Belgian  contractors  for  the  installation  of  machinery. 
This  charge  for  space  coverB  the  provision  of  show-cases,  the  cost  of 
the  general  decorative  scheme,  the  handling  of  exhibitors’  goods, 
the  publication  of  a catalogue  in  French  and  English,  and  some 
other  benefits  to  be  noted  presently.  “Handling”  means  that 
officials  of  the  Commission  will  take  delivery  of  packages  at  the 
Exhibition  entrance ; unload  and  place  them  on  the  space  allotted  ; 
take  away,  store  and  return  the  packing  cases ; re-load  at  the  close 
of  the  Exhibition.  Further,  the  Commissioners  will  provide  free 
of  cost,  as  far  as  poBBible,  an  adequate  supply  of  unskilled  labour 
to  assist  exhibitors  with  the  installation  of  their  goods. 

Machinery  will  involve,  of  course,  the  additional  cost  of  founds 
tions  and  shafting ; that  of  main  switches,  safety  fuses  and  meters 
for  electrjoity,  stop-valves  for  steam,  and  valves  and  meters 
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water ; and  that  of  the  power  used  for  driving.  Crane  power  is 
free  of  charge. 

Samples  of  show-cases  may  be  seen  at  the  offices  of  the  Royal 
Commission,  30,  Broadway,  Westminster,  where  particulars  may 
also  be  obtained  of  the  tariff  of  charges  for  space. 

For  motive  power  the  charges  are  low.  The  Royal  Commission 
will  defray  half  the  charges  made  for  it  by  the  Belgian  Admini- 
stration, on  all  machinery  driven  to  illustrate  processes  of  manu- 
facture. Thus  exhibitors  will  pay  : — For  steam  (133  lb.  pressure), 
i centime  per  kilogramme  ; for  gas,  Is.  3d.  per  1,000  ft. ; electricity 
(2  X 220  voltB  continuous),  lid.  per  KW.-hour.  Water  will  be 
supplied  free  for  pumps  or  condensers. 

Not  only  will  there  be  crane-power,  but  the  laying  of  foundations 
by  Belgian  contractors  will  be  superintended  by  a competent 
engineer  employed  by  the  Royal  Commission.  It  is  claimed  that, 
with  the  above  particulars,  the  railway  and  shipping  freights,  and 
the  contractors’  tender,  an  exhibitor  of  machinery  can  make  his 
calculations  with  a degree  of  confidence  not  hitherto  possible. 

The  special  catalogue  for  the  British  section,  published  in  English 
and  French,  will  give  free  insertions,  and  a suite  of  rooms  will  be 
provided  for  exhibitors’  agents. 

The  Belgian  State  Railways,  charging  full  rates  on  the  outward 
journey,  will  return  exhibits  to  their  termini  free  of  charge.  The 
British  railway  companies  will  make  a reduction  of  50  per  cent,  on 
returned  exhibits  not  sold,  and  travelling  by  the  same  route  to  the 
station  from  which  they  were  sent  out.  Twelve  shipping  companies 
have  also  agreed  to  this  50  per  cent,  reduction. 

The  chairman  of  the  Royal  Commission  iB  Lord  Lytton,  and  the 
vice-chairman  Sir  Swire  Smith.  The  interests  of  machinery 
and  electricity  are  represented  among  the  Commissioners,  who 
include  : — For  machinery  : Mr.  W.  J.  Crossley,  M.P.,  chairman  of 
Crossley  Bros. ; Mr.  John  McLaren  (J.  and  H.  McLaren),  President 
of  the  Agricultural  Engineers’  Association ; Sir  William  Mather ; 
and  Mr.  T.  Hurry  Riches,  President  of  the  Institution  of  Mechanical 
Engineers.  For  electricity  : Dr.  R.  Tetley  Glazebrook,  F.R.S., 
director  of  the  National  Physical  Laboratory  and  ex-President  of 
the  Institution  of  Electrical  Engineers  ; Mr.  Guglielmo  Marconi 
(managing  director,  Marconi  International  Marine  Communication 
Co.). 

The  Machinery  and  Electricity  Committee  has  the  following 
co-opted  members  of  the  Commission : — Mr.  E.  B.  Ellington 
(London  Hydraulic  Power  Co.),  Mr.  W.  H.  Allen  (Allen,  Sons  & Co., 
Bedford),  Mr.  Mark  Robinson,  Mr.  H.  F.  Donaldson  (chief  superin- 
tendent Ordnance  Factory,  Woolwich;,  Mr.  J.  H.  Wickstead 
(Joshua  Burkton  & Sons),  Mr.  R.  H.  Fowler  (Fowler  & Co.,  Leeds), 
Mr.  W.  Daddell,  F.R.S.,  Mr.  H.  J.  Brackenbury  (Armstrong, 
Whitworth  & Co.),  Mr.  J.  E.  KiDgsbury,  Mr.  W.  H.  Patchell,  Mr. 
W.  M.  Mordey,  Sir  John  Gavey,  C.B  , Col.  W.  Shanks,  V.D.,  Mr. 
W.  D.  Ford-Smith,  Mr.  Allen  Baker,  M.P.,Mr.  Frank  E.  Musgrave, 
Mr.  Arthur  Greenwood,  Mr.  J.  G.  Barford,  Mr.  John  Fielding,  and 
Mr.  W.  Harrison. 

We  recommend  British  electrical  firms  to  place  themselves  in 
communication  with  the  Dew  Department.  We  have  frequently 
urged  tbe  necessity  for  Governmental  organisation  and  guidance  in 
this  matter  of  foreign  exhibitions,  and  it  is  the  duty  of  our  manu- 
facturers to  support  the  present  effort,  if  only  for  the  purpose  of 
testing  what  measure  of  success  they  can  obtain  from  efficient 
representation  at  a Continental  Exhibition  in  which  they  have  the 
benefit  of  this  Governmental  assistance. 


LEGAL. 


Electric  Co.’s  Stamp  Doties. 

On  Monday  last  tbe  case  of  The  Attorney-General  v.  The  Somerset 
and  District  Electric  Power  Co.  came  before  Mr.  Justice  Ridley  in 
the  King’s  Bench  Division  on  a motion  by  the  plaintiff  for  leave  to 
issue  scire  facias  against  a shareholder  in  the  defendant  company. 

Mb.  Finlay,  in  support  of  the  motion,  said  that  under  the  old 
Act  the  Companies’  Clauses  Act  was  commonly  incorporated  by 
railway,  gas  and  light  companies.  One  of  tbe  Sections  of  that 
Act  provided  that  execution  might  be  obtained  against  a share- 
holder where  stamp  duties  bad  been  asseesed  and  had  not  been 
paid  by  the  company.  He  asked  for  an  order  against  a gentleman 
who  was  a shareholder  and  who  had  been  one  of  the  original 
directors  of  tbe  company.  The  gentleman  in  this  rase  assented  to 
the  order  asked  for,  but  as  he  held  an  official  position  he  desired 
that  his  name  should  not  be  mentioned.  Counsel  supported  that 
request,  and  his  Lordship  assented  to  it. 

Leave  was  accordingly  given  to  issue  scire  facias  without  the 
name  of  the  person  against  whom  it  was  to  be  issued  being  disclosed. 


British  We6tinohodse  Electric  and  Manufacturing  Co., 
Ltd.,  v.  Bbaulik. 

(Continued  from  Vol.  64,  page  1037.) 

Mb.  Jab.  Swinburne,  examined  by  Mr  Walter,  said  he  had  read 
the  plaintiffs’  specification,  No.  18,786  of  1902.  It  was  important 
in  the  regulation  of  electric  lamps  that  the  governing  of  the 
external  conditions  of  the  arc  should  be  independent  of  the  down* 
ward  feed  mechanism.  He  had  tested  fig.  l,  and  found  that  it 
worked.  He  thought  there  was  no  difficulty  In  making  a lamp 


from  the  description  in  the  plaintiffs’  specification.  The  invention 
was  obviously  useful,  and  was  commercially  of  great  value.  He 
did  not  find  that  there  was  any  disconformity  between  the  pro- 
visional and  complete  specifications.  He  had  read  the  list  of 
documents  that  were  set  out  by  the  defendant  alleging  that  the 
invention  was  not  novel,  but  he  did  not  find  tbe  invention  therein 
described.  He  did  find,  however,  the  invention  which  had  been 
described  of  the  plaintiffs’  in  defendant’s.  There  was  nothing  to 
mark  the  distance  apart  of  the  lower  carbons  until  you  got  them 
to  a certain  point,  and  it  then  released  the  downward  feed.  The 
mechanism  did  nothing  but  move  the  lower  carbons  apart  and 
together. 

His  Lordship  : You  say  there  is  no  essential  difference  between 
the  partB  ? — It  was  essentially  the  same  mechanism,  though,  of 
course,  the  details  were  different.  In  both  cases,  the  escapement 
was  regulated  by  a shunt  magnet  which  only  allowed  escapement 
after  a certain  amount  of  movement  of  the  carbons  had  taken  place 
horizontally. 

On  the  resumption  of  the  case,  Mb.  Swinburne  was  cross- 
examined  by  Mb.  Bousfield,  to  show  that  the  method  of  regu- 
lating the  arc  by  solenoid  control  in  addition  to  the  gravity  feed  was 
not  new. 

Supposing  the  arc  burnt  to  a greater  length  before  you  got  the 
irreversible  feed  of  the  carbon,  this  gripping  movement  allows  the 
carbons  slowly  to  approach  ? — Yes. 

And  also  if  for  any  reason  it  should  want  to  adjust  itself,  then 
this  gives  power  of  adjustment? — Yes. 

That  is  precisely  what  the  patentee  has  tried  to  introduce  in  this 
specification  to  these  inclined  carbon  lamps? — No;  because  in  the 
mechanism  you  have  shown,  the  part  which  is  to  adjust  the 
arc,  has  practically  to  work  a feed  mechanism.  According  to  the 
patent,  the  adjustment  is  done  by  the  movement  at  right  angles  to 
the  direction  of  the  feed,  and  it  involves,  therefore,  only  moving  a 
very  small  body. 

Counsel  then  referred  the  witness  to  Graham  No.  268,218,  but 
the  Witness  said  that  the  method  of  attachment  was  different  from 
the  plaintiffs’,  but  was  like  the  defendant’s. 

Were  there  not  scores  of  lamps  in  which  the  governing 
armature  of  the  magnet  for  the  striking  gear  was  in  equilibrium 
between  the  force  of  the  magnet  coil  and  the  force  of  the  spring  ?— 
Yes. 

Witness  was  referred  to  the  specifications  of  Serrin,  Brush, 
Crompton,  Gramme,  Siemens,  Joel,  Thomson- Houston,  Abdanck, 
Maxim,  and  Brockie,  all  before  1882,  and  he  admitted  that  in  all 
of  these  there  was  an  armature  acted  on  by  an  electromagnet  in 
such  a way  that  the  armature  floated  and  did  not  strike. 

If  it  did  float  it  would  far  more  satisfactorily  fulfil  the  purposes 
described  on  page  1 about  obviating  the  inconvenience  arising 
from  irregularity  ? — Yes,  it  would  be  a better  lamp  in  every  way. 

Referring  to  Sheridan’s  United  States  patent,  the  Witness  said 
that  there  the  carbons  were  allowed  to  feed  by  means  of  cords 
through  drums.  The  drums  were  of  different  sizes  in  order  to 
compensate  for  the  different  rates  of  feed  of  the  carbons,  and  there 
was  also  an  arrangement  of  series  coil  and  shunt  coil  arranged 
differentially.  When  that  was  done  the  core  was  necessarily  a 
floating  core. 

The  purpose  of  it  was  to  have  this  floating  in  position  ? — Yes.  It 
was  not  only  to  arrange  the  feed,  but  also  to  allow  a pull  back. 

Witness  was  then  cross-examined  in  detail  as  to  Crosby,  and 
said  that  long  before  the  date  of  the  plaintiffs’  patent,  there  were 
plenty  of  arrangements  of  the  Brockie-Pell  type,  in  which  the 
striking  of  the  arc  was  effected  by  mechanism  which  controlled  the 
main  feed.  / 

What  I want  to  put  to  you  is  whether  it  required  any  invention 
to  apply  that  to  the  known  type  of  lamps  with  inclined  carbons 
and  a striking  mechanism  which  operated  horizontally  on  these 
carbons  ? — I think  it  did. 

Surely,  if  you  told  any  workman  to  control  the  feed  mechanism 
by  the  striking  mechanism,  which  would  allow  the  swing- 
ing before  the  feed  came  on,  he  would  have  been  able  to 
do  it  ? — If  you  told  the  man  that  he  was  to  make  his 
horizontal  movement  not  only  to  strike  the  arc  but  to  regulate 
the  arc,  keeping  the  vertical  movement  for  feed  only,  then  you 
would  have  made  Bremer’s  invention? — Witness  said  he  con- 
sidered the  plaintiffs’  invention  was  having  axial  feeding  of  the 
carbons  and  horizontal  striking,  plus  horizontal  adjustment,  all 
worked  by  one  electro-magnet  or  one  mechanism. 

All  that  j ou  find  in  Graham’s  specification,  if  it  be  allowed  that 
the  armature  or  core  of  tbe  solenoid  is  floating  ? — That  is  really 
law.  All  I can  say  as  an  engineer  is  if  you  work  the  model  and  it 
floats,  it  floats.  Whether  or  not  you  find  the  idea  in  the  specifica- 
tion, I am  not  lawyer  enough  to  say. 

I suggest  to  you  that,  at  all  events,  if  the  true  reading  of 
Graham's  specification  be  that  the  armature  or  the  core  of  the 
solenoid  does  float  ....  ? — Then  it  is  an  anticipation  of  the  un- 
amended claim. 

Mr.  Swinburne,  in  re-examination,  was  taken  by  Mr.  Walter 
through  the  various  specifications  relied  upon  by  the  defendant  as 
anticipations.  He  said  that  there  was  nothing  in  the  prior  speci- 
fications which  would  have  enabled  him,  as  an  engineer,  to  have 
made  the  plaintiffs’  invention.  The  prior  specifications  differed 
from  the  plaintiffs’  and  the  defendant’s  apparatus  in  that  the  system 
by  which  the  carbons  were  fed  was  independent  from  the  system 
that  moved  the  carbons  apart.  With  regard  to  the  practical  utility 
of  the  lamps  relied  upon  as  anticipations,  so  far  as  witness  knew, 
none  of  them  had  ever  seen  daylight.  In  the  defendant’s  lamp  he 
found  all  the  features,  that  were  described  in  the  plaintiffs’  specif! 
cation. 

Ma.  Duoald  Clerk,  examined  by  Ma.  Walter,  said  that  he 
had  examined  the  'plaintiffs’  specification,  The  first  and  ma!*' 
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feature  was  the  combination  of  a striking  mechanism  with  a 
horizontal  adjustment,  and  the  relation  between  the  horizontal 
adjustment  and  the  feed.  That  was,  in  his  opinion,  the  invention, 
but  there  were  other  important  features.  It  was  important  that 
the  electrode  holders  that  held  the  carbon  should  be  firmly 
clipped  at  the  middle,  as  shown  in  the  first  figure  of  Bremer  s 
specification.  It  would  be  seen  from  that  that  the  current  entered 
the  carbons  by  means  of  a metal  connection  firmly  clipped  on  to 
them.  Then  it  was  important  with  regard  to  the  downward 
feed  mechanism  that  it  should  be  so  connected  that  the  two  carbons 
fed  downwardly  simultaneously  in  separate  clutch  slides,  ihe 
third  point  was  that  the  horizontal  feed  mechanism,  as  operated  on 
by  the  electromagnet  by  which  the  arc  was  sprung  and  the  resist- 
ance of  the  arc  reduced,  should  be  by  some  device  operating  not 
far  from  the  lower  ends  of  the  carbons.  It  was  important 
that  the  feed  mechanism  should  be  relieved  of  every 
other  than  that.  In  the  specifications  of  Brokie-Pell  and  Sernn  tbe 
mechanism  had  a great  deal  of  work  to  do.  Neither  would  have 
acted  the  same  as  plaintiffs  arrangement.  In  witness  s opinion, 
there  was  room  for  invention  between  the  lamps  described  in 
prior  specifications  and  the  plaintiff’s  arrangement  lhe 
defendant’s  lamp  had  every  feature  of  the  plaintiffs  that  he  had 

referred  to.  , . . , , . _ . 

Me.  Justice  Joyce  : They  are  the  same  thing,  but  different. 

Mb.  Walteb:  There  is  a slight  difference,  but  alternative 
methods  of  sliding  feed  were  known.  To  witness  : Is  the  plaintiff  s 
mechanism  per  se  new  ? 

Witness:  New,  but  perhaps  not  new  per  se.  Continuing,  be 
Baid  that,  in  Graham’s  specification,  you  did  not  find  the  floating 
adjustment.  He  saw  nothing  in  the  prior  specification  that  would 

suggest  the  plaintiff’s  invention. 

Cross-examined  by  Mb.  Bousfield,  Witness  said  that  there 
was  nothing  omitted  from  the  plaintiff's  specification  that  would 
prevent  a competent  workman  from  making  the  invention,  tie 
did  not  think  that  a man  instructed  as  suggested  would  find  it  easy 
to  apply  the  old  mechanism  to  the  plaintiff’s  invention,  lhe  pnn- 
ciple  of  having  an  arc  striking  device  connected  with  the  main  feed 
in  such  a way  that  the  arc-striking  device  gave  a certain  amount  of 
regulation  before  the  main  feed  was  operated  on  was  old  and  well 
known  before  the  date  of  the  plaintiff’s  patent,  in  vertical  operating 
lamps.  Carbons  with  a swinging  adjustment  so  as  to  strike  the  arc 

were  well  known.  TT  • ■ 

Mb  Hebbebt  Edmund  Mould,  technical  engineer  of  the  union 
Electric  Co.,  Ltd.,  who  were  agentB  forKorting&  Mathiesen,  called 
for  the  plaintiffs,  said  that  of  the  flame  arc  lamps  made  in  this 
country  nearly  all  had  the  plaintiffs’  invention.  In  the  course  of 
his  business  he  saw  the  lamps  of  other  makers,  and  he  should  say 
that  about  11  or  12  out  of  16  were  constructed  on  the  principle  of 
the  plaintiff’s  invention.  His  firm  sold  lamps  manufactured  under 
a licence  from  the  plaintiffs,  and  under  that  licence  they  had  sold 
some  12,000  or  14,000  lamps  in  this  country.  They  paid  a large 
royalty  to  the  Westinghouse  Co.  In  his  opinion  the  plaintiff  s in- 
vention was  the  commercial  solution  of  the  flame-arc  lamp. 

In  opening  the  case  for  the  defence,  Mb.  Gbay  said  his  suo- 
mission  was  that  the  points  raised  on  behalf  of  the  Pontiff  com- 
pany were  destructive  of  each  other.  First  they  alleged  that  the 
question  was  one  of  principle,  and  then  it  was  said  that  the  real 
change  was  certain  mechanical  details  which  did  not  appear  on 
tbe  specification.  His  contention  was  that  there  was  no  subject 
matter  whatever  in  the  plaintiffs’  patent.  The  expressions  that 
aDDeared  in  the  specification  must  be  taken  as  the  real  subject  matter 
of  the  patent.  Broadly  speaking,  there  were  two  They  were 
defined  as  a horizontal  feed  and  a downward  feed.  These 
exnressions  were  illusions  and  had  no  real  meaning  as  applied  to 
the  lamps.  There  was  neither  a horizontal  feed  nor  a downward 
feed  in  these  lamps.  He  should  call  the  horizontal  feed  the 
<•  adjustment,”  and  the  downward  feed  merely  the  feed.  lhe 
former  merely  involved  the  swinging  about  of  the  carbon.  In 
1882,  which  was  one  of  the  dates  more  or  less  in  dispute,  there 
were  a large  number  of  lamps  that  had  an  adjustment  of  feed. 
His  witnesses  would  prove  that  such  lamps  were  practically 
universal.  In  the  plaintiffs’  patent  the  steps  taken  were  in  the  same 
order  First,  there  was  an  adjustment  of  the  mechanism,  and  then 
there  was  the  adjustment  of  the  feed.  Unless  the  plaintiffs  could 
nrove  the  contrary,  he  should  maintain  that  that  was  the  invariable 
practice  in  all  arc  lamps  in  1882.  It  was  a cardinal  principle  in 
arc  lamps  of  that  date  to  have  both  the  operations.  It  was  quite 
clear  that  the  carbons  had  to  be  fed  forward  to  bring  the  points 
together,  as  they  burned  away.  All  that  the  plaintiffs  patentee 
had  done,  was  to  apply  these  well-known  principles  to  inclined 
carbons.  The  patentee  had  taken  the  principle  of  ,the  other  arc 
lamps,  and  used  it  in  the  same  way,  and  for  the  same  purpose  and 
in  his  specification  did  not  describe  any  mechanism  which  enabled 
it  to  be  done.  All  the  operations  were  the  same.  There  was 
swinging  for  the  purpose  of  striking  the  arc,  and  a feed  afterwards. 
There'  was  nothing  left  after  that  for  the  plaintiffs  to  do.  The 
system  of  adjustment  and  feed  were  perfectly  well  known  before 
1882  His  witnesses  would  prove  that  the  real  difficulty  was  not 
adjustment  at  all,  but  the  feed.  There  were  different  methods  of 
feed  aDd  different  results.  The  method  shown  by  the  plaintiffs 
specification  was  absolutely  and  entirely  useless,  and  the  defendant 
was  not  using  it.  He  submitted  that  the  patent  was  hopelessly 
bad,  not  only  because  of  lack  of  subject  matter,  but  also  because  of 

W!pBOE.^°iLVANUS  P.  Thompson,  examined  by  Mb.  Gbay,  said  that 
in  1882  there  was  a great  deal  of  activity  on  arc  lamp  questions. 
In  1882  it  wbb  perfectly  well  known  that  you  might,  have  the 
mechanism  in  an  arc  lamp  so  that  the  striking  mechanism  might  be 
brought  into  action  before  the  feed  back  applied,  or  that  it  might  be 
arranged  to  be  fixed  without  any  return  on  adjustment,  and  in  the 


majority  of  cases  they  were  so  designed  that  approach  of  the  carbon 
points  must  occur  before  the  feed  back  applied.  In  1900  practically 
all  the  lamps  possessed  that  feature— that  was  to  say,  they  bad  the 
power  of  return  before  feed.  They  were  not  hard  fixed  - floating 
armature  was  practically  the  same  thing  as  the  power  of  return. 

As  he  understood  it,  the  device  described  in  Bremer’s  specification 
of  1902  was  that  in  arc  lamps  he  was  proposing  to  make  there 
would  be  two  movements— a feed  movement  and  a striking 
movement  capable  of  adjustment,  and  he  specially  drew 
attention  to  the  requirement  that  the  approach  during 
adjustment  should  occur  before  feeding  began.  There  waB 
nothing  new  in  that.  The  only  thing  that  witness  found  that  was 
new 'in  the  specification  was  in  his  providing  in  figs.  2 and  3 very 
special  and  unusual  form  of  electro-magnet.  Looking  at  the 
specification  he  did  not  obtain  any  useful  information  for  the 
construction  of  an  arc  lamp  from  those  figures.  He  considered  that 
Graham’s  American  specification  practically  described  what  was 
described  in  Bremer’s  specification.  . . 

Cross-examined  by  Mb.  Walteb  : He  did  not  know  of  a single 
, downwardly  pointing  inclined  carbon  lamp,  before  the  date  of 
Bremer’s  specification,  in  commercial  use  in  this  country. 

Pbof.  John  Geobgb  Cobmack,  examined  by  Mb.  Gbay,  gave 
evidence  generally  corroborating  the  evidence  of  the  last  witness. 
He  said  he  found  in  Graham  what  was  described  m Bremer  s 
specification.  He  failed  to  find  any  feature  or  information  in 
Bremer’s  specification  which  was  new  at  the  date  of  the  specift- 

^Cross- examined  by  Mb.  Walteb:  May  I take  it  that  until  the 
Bremer  patent  such  a lamp  had  never  been  made  or  sold  l l naa 

not  seen  any.  ., . 

Witness  said  that  he  did  not  agree  with  the  evidence  of 

Mb.  Bousfield,  in  summing  up  the  defendant’s  case,  submitted 
that  there  was  a complete  anticipation  of  the  alleged  invention  of 
the  plaintiffs  in  the  specifications  of  Graham  and  Crosby  Graham  s 
was  much  nearer  to  the  present  case,  and  was  the  chief  thing  he 
was  going  to  rely  upon.  He  contended  that  there  was  nothing  in 
the  point  put  forward  by  the  other  side  as  to  making  flame -arc 
lamps  successfully.  He  contended  that  all  that  Bremer  had  done 
was  to  apply  an  old  idea  to  an  old  form  of  lamp,  and  that  there 

was  no  subject  matter.  , .... 

Mb.  Walteb,  replying  on  the  whole  case,  submitted  that  from 
the  evidence  it  was  abundantly  clear  that  until  the  date  of  the 
plaintiffs’  patent  in  1902,  there  was  never  an  effective  electric  arc 
lamp  on  the  market  with  downwardly  inclined  carbons.  Neither 
Prof.  Thompson  nor  Prof.  Cormack  had  ever  seen  one.  This  in- 
vention was  undoubtedly  one  of  great  commercial  importance,  and 
he  asked  his  Lordship  to  hold  that  the  patent  was  a good  one,  and 
that  the  defendants  had  infringed  it. 

At  the  conclusion  of  the  arguments,  his  Lobdship  reserved 

judgment. 


Uxbridge  and  Distbict  Electbic  Supply  Co. 

Mb.  Justice  Neville,  sitting  for  the  disposal  of  companies  winding 
up  business,  had  before  him  on  Tuesday  last  a petition  by  Callen- 
der’s Cable  and  Construction  Co.,  Ltd.,  for  the  compulsory  winding 
up  of  the  Uxbridge  and  District  Electric  Supply  Co.,  Ltd 

Mr.  Petebson,  K.C.,  in  support  of  the  petition,  stated  that  he 
represented  a creditor  for  £2,210  7s.  3d.  due  on  a dishonoured  bill 
of  exchange.  The  company,  when  called  upon  to  pay,  said  they 
had  no  assetB  with  which  to  meet  the  debt.  The  Metropolitan 
Electric  Supply  Co.  were  also  creditors,  and  supported  the 

PeMR°n'SEBJEANT  said  he  appeared  for  creditors  for  between 
£40,000  and  £50,000,  and  supported  a compulsory  winding  up. 

His  Lobdship  made  the  usual  compulsory  order. 


PARLIAMENT  ARY. 


Bury  and  Heywood  Tramways  Bill. 

On  Tuesday,  June  22nd,  Mb.  W.  Clough,  manager  of  the  Bury  Tram- 
ways, continued  his  evidence.  Reply  ing  to  Mb.  Hblme  a member 
of  the  Committee,  witness  said  that  the  reason  why  he  thought 
Burv  Bhould  provide  a through  service  instead  of  Heywood,  who 
already  were  in  possession,  was  that  if  Heywood  gave  the  service 
it  could  only  be  partial.  Through  running  to  be  successful  must  be 
continuous.  If  Bury  ran  right  through,  it  would 
convenient  and  regular  service.  For  an  authority  in  the  middle  of 
two  districts  to  have  through  running,  m his  opinion,  would  cause 
great  inconvenience.  Of  course  it  would  be  better  to  have  only  two 
authorities  providing  a through  service.  Mr.  Clough  was  in  the 

witness  box  the  whole  of  the  day.  , 7 n 

The  Witness  was  re-examined  on  June  23rd  by  Mb.  Ham,  Ja.U, 
for  the  Bury  Corporation.  In  answer  to  the  Chairman,  Mb.  Clough 
said  that  the  cost  of  working  in  Heywood  was  greater  than  in  Bury 
and  Rochdale  owing  to  the  steeper  gradients.  Replying  to  Coun- 
sel, Witness  said  that  in  his  opinion  the  through-route  fares  Bhould  be 
less  than  the  aggregate  individual  short- distance  fares.  That  was 
a universal  practice  with  tramway  undertakings.  The  Roohdato 
and  Heywood  authorities  wanted  to  keep  the  same  scale  of  fare 
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as  at  present.  If,  as  he  had  said,  they  were  to  charge  a lower  fare 
for  a though  journey,  it  would  mean  that  Bury  would  have  to 
bear  the  loss.  ' 

The  consideration  of  the  tramway  portion  of  the  Bill  was  ad- 
journed to  see  whether  the  parties  could  come  to  any  mutual 
arrangement. 

After  a week's  adjournment  to  allow  of  the  parties  coming  to  a 
mutual  understanding,  the  Committee  of  the  House  of  Commons 
(Mr.  Nicholson  presiding)  on  Tuesday  had  before  them  the  pro- 
posed new  clauses  of  the  Bury  and  Heywood  Corporation  Bills. 
Mb.  Keene,  for  the  Heywood  Corporation,  announced  that  the 
parties  had  come  to  an  agreement,  which  would  be  in  force  for 
10  years,  whereby  the  Bury  and  Rochdale  Corporations  ran  a 
through  service  of  tramways  between  those  two  cities,  running 
across  Heywood,  the  last-named  doing  nothing.  Each  Corporation 
would  take  the  profits  in  its  respective  areas.  If  the  agreement 
was  terminated  by  mutual  arrangement,  then  the  Heywood 
Corporation  alone  would  have  through  running  powers.  The 
Committee  allowed  the  agreement  to  stand  part  of  the  Bill,  and 
clauses  were  adjusted  to  meet  this. 


Scotch  Electricity  Bills.— The  Chairman  of  Committees 
of  the  House  of  Lords  and  the  Chairman  of  Ways  and  Means  of 
the  House  of  Commons  have  reported  that  they  are  of  opinion  that 
the  provisions  of  Clause  108  of  the  Colinton  Tramways  Order,  and 
of  Clause  10  of  the  Hamilton  Burgh  Order  are  of  such  a character 
that  they  ought  to  be  dealt  with  by  Private  Bill  and  not  by  Pro- 
visional Order  under  the  Private  Legislation  Procedure  (Scotland) 
Act,  1899.  Clause  108  of  the  Colinton  Tramways  Order  provides 
for  the  company  applying  for  and  taking  transfers  of  electric 
lighting  orders.  The  petitioners  against  the  Bill  are  the  Hon.  A.  R. 
Douglas  Elliott  and  Lieut.-Colonel  Trotter,  the  North-British 
Railway  Co.,  the  Caledonian  Railway  Co.,  the  trustees  of  the  Craig- 
lockhart  Estate  Co.,  the  County  Council  of  Midlothian  and  the 
Suburban  District  Committee  of  the  Council,  Sir  A.  O.  Riddell  and 
others,  the  Lord  Provost  and  Council  of  the  Royal  Burgh  of  Edin- 
burgh, the  Water  and  Sewage  Commissioners  of  Leith,  and  the 
Edinburgh  and  Leith  Corporations  Gas  Commissioners.  Clause  10 
of  the  Hamilton  Burgh  Bill  provided  that  “No  company  or  person 
shall  be  entitled  to  supply  electrical  energy  within  the  burgh 
without  the  previous  consent  in  writing  of  the  Corporation,  and 
such  consent  may  be  given  upon  such  terms  and  conditions  as  the 
Corporation  may  prescribe.”  The  opponents  of  the  Bill  are  the 
Caledonian  Railway  Co. 

Nationality  of  Postmasters.— Sir  Wm.  Bull  asked  the  Post- 
ma-ter-General  how  many  persons  other  than  those  of  English 
birth  now  hold  positions  as  postmaster  or  sub-postmaster  ; whether 
in  view  of  the  importance  of  avoiding  any  possibility  of  the  inter- 
ruption of  telegraphic  communication,  he  will  terminate  such 
appointments  as  now  exist  without  delay  ; whether  he  can  see  his 
way  to  give  any  assurance  that  no  further  appointments  of  such  a 
nature  shall  be  made  ; whether  he  is  aware  that  the  telegraphic  com- 
munications in  a small  area  adjoining  a part  of  the  Yorkshire  coast  are 
now  entirely  controlled  by  postmasters  and  sub-postmasters  all  of 
German  bir.h;  and  who  is  responsible  for  sanctioning  the  appoint- 
ments. Mr  Buxton  replied  that  most  of  the  postmasters  iu  Scot- 
land and  Ireland  are  not  of  English  birth,  but  he  was  unable  to  give 
the  numbers.  He  might  add  that  foreigners  are  not  now  eligible 
for  appointment  to  any  permanent  and  established  position  in  the 
Post  Office,  and  they  would  not  be  selected  for  any  situation  for 
which  suitable  British  subjects  are  available.  The  honourable 
member  will,  of  course,  let  him  have  particulars  of  the  cases  to 
which  he  refers. 

Sub- Engineers  and  the  Post  Office  Service.— Answering 
Mr.  Claude  Hay  in  Tuesday’s  Parliamentary  Papers,  Mr.  Buxton 
states  that  steps  are  being  taken  to  promote  all  the  sub-engineers 
with  three  years’  service  who  passed  the  recent  qualifying  examin- 
ation. The  unsuccessful  candidates  will  have  adequate  oppor- 
tunities for  study  before  another  examination  is  held,  the  date  of 
which  is  not  yet  arranged. 

Third  Readings. — In  the  House  of  Commons  on  June  28th  the 
Oxford  and  District  Tramways  Bill  was  read  a third  time. 

Iu  the  House  of  Commons  on  June  22nd  the  Edgware  and 
Hampstead  Railway  Bill  and  the  Watford  and  Edgware  Railway 
Bill  were  read  a third  time. 


Radium. — A remarkable  contract  has  been  made  between 
the  British  Metalliferous  Mines,  Ltd.,  and  Lord  Iveagh  and  Sir 
Ernest  Cassel,  for  the  supply  of  7]j  grammes  of  radium  bromide  at 
a cost  of  £30,000,  from  the  company’s  mine  in  Cornwall.  The 
radium  will  be  presented  to  the  Radium  Institute  by  the 
purchasers. 

Electric  Smelting;’  of  Iron  Ore. — A report  has  been 

received  from  South  Africa  by  the  Permanent  Exhibition  Com- 
mittee for  German  industry  in  relation  to  new  endeavours  to  smelt 
iron  ore  in  the  Transvaal.  It  is  stated  that  the  titanic  or  magnetic 
iron  ore  existing  in  large  quantities  in  the  neighbourhood  of 
Pretoria  is  considered  difficult  to  reduce,  but  it  is  now  intended  to 
smelt  it  with  the  ^id  of  a chemical  admixture  forming  the  Subject 
of  a patent.  It  is  proposed  to  invite  tenders  in  public  competition 
for  the  supply  of  an  electric  smelting  furnace  of  a capacity  of 
6 tons  in  24  hours.  If  the  trials  with  this  furrace  should  also 
yield  satisfactory  results,  the  inventor  states  that  the  Transvaal 
Government  will  request  South  African  or  transmarine  capitalists 
to  erect  a large  iron  and  steel  works  in  the  colony.  The  import 
duties  on  iron  and  steel  products  would,  in  this  event,  not  be 
increased,  although  a bounty  per  ton  of  output  made  by  the  works 
is  held  in  prospect. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


Elliott  Maximum  Power  Demand  Indicator. 

The  demand  for  electricity  for  power  purposes  has  increased 
very  rapidly  during  the  past  few  years,  and  the  question  of  the 
price  to  be  charged  is  undoubtedly  a mo9t  important  one.  One  of 
the  fairest  methods  is  that  which  is  based  on  a fixed  charge  per 
annum  per  kilowatt  demanded,  combined  with  a Hat,  rate  per  unit 
registered  on  the  meter.  This  gives  the  conaumer  a benefit  from 
long-hour  use,  and  at  the  same  time  ensures  that  the  supply  com- 
pany obtains  a sufficient  return  to  cover  standing  charges. 

It  is  necessary,  if  this  system  of  charging  is  to  be  correctly 
carried  out  in  practice,  that  an  instrument  be  used  which  measures 
the  maximum  number  of  kilowatts  taken)  under  ordinary  circum- 
stances, while  taking  no  account  of  any  momentary  excess  or  short- 
circuit.  Moreover,  it  is  absolutely  essential  to  use  an  accurate 
instrument,  for  an  error  of  a few  per  cent,  on  a large  power  job 
may  mean  a considerable  loss  of  revenue. 

Hitherto  the  instruments  used  for  this  purpose  have  only  regis- 
tered the  maximum  current  taken,  which,  in  the  case  of  a.c. 
circuits,  gives  no  indication  of  the  actual  power  demanded. 
The  instrument  which  Messrs.  Elliott  Bros.,  of  the  Century 
Works,  Lewisham,  are  now  introducing  indicates  the  maximum 
power  in  kilowatts,  and  is  accurate  at  all  loads  at  any  power  factor 
within  large  variations  of  pressure  and  periodicity. 


Fig.  1.  Fig.  2. 


Elliott  M.P.D.  Indicator. 

The  instrument  can  be  made  for  single  and  polyphase,  and  also 
for  D.c.  circuits,  and  it  will  be  seen  from  the  accompanying  illustra- 
tion, fig.  2,  which  is  of  a single-phase  instrument,  that  it  consists  of  a 
disk  rotating  between  magnets  against  a spring,  the  amount  of  torque 
measuring  the  kilowatts.  The  spindle  with  its  disk  is  fixed  on  a 
float  which  moves  in  a vessel  containing  oil,  which  not  only  provides 
the  retarding  medium,  but  also  reduces  friction  to  a minimum  by 
allowing  the  spindle  to  be  pivoted  on  a top  jewelled  bearing. 

The  time  lag  can  be  varied  according  to  the  density  of  the  oil, 
which  is  supplied  by  the  makers,  from  one  minute  to  one  hour  or 
more.  The  float  very  nearly  fills  the  containing  vessel,  so  that  a 
very  small  quantity  of  oil  is  required. 

The  registering  is  effected  by  a ratchet  fixed  to  the  spindle 
wheel,  which  also  serves  to  carry  the  scale.  A very  light  pawl 
prevents  the  ratchet  wheel  from  moving  backwards,  and  at  the  same 
time  allows  the  scale  to  revolve  to  its  correct  reading. 

The  resetting  is  accomplished  without  removing  the  cover  or 
seals,  by  lowering  the  oil  vessel  by  means  of  a bottom  thumb-screw 
until  the  pawl  is  released  and  just  allows  the  disk  to  return  to 
zero.  On  further  screwing  down  the  oil  vessel  the  latter  is  sealed 
for  transit. 

The  valuable  qualities  of  the  instrument  will  be  readily 
appreciated,  and  the  makers  claim  that  its  simplicity,  accuracy, 
long  uniform  scale,  and  direct  kilowatt  readings,  combine  to  make 
it  a thoroughly  sound  piece  of  apparatus  for  the  purpose  of  arriving 
at  the  price  to  be  charged  for  power. 
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Street  Lighting  Switchgear. 

The  Neath  Rural  District  Council,  on  the  recommendation 
oi  its  electrical  engineer,  Mr.  G.  H.  Thomson,  recently  installed 
a novel  form  of  switchgear  for  controlling  the  electric  lights  in 
the  outlying  districts.  Previously  the  lamps  were  switched  on 
and  off  at  sub-stations  by  hand,  and  a great  saving  will  now  be 
effected  in  the  wages  of  the  men  (one  in  each  district)  employed 
for  this  purpose. 

The  switches  are  further  found  valuable,  because  in  the  summer 
it  was  found  impossible  to  rely  on  men  turning  out  at  2 or  3 o clock 
in  the  morning  to  extinguish  the  lights,  with  the  result  that  they 
were  often  left  on  circuit  for  many  unnecessary  hours.  Again,  on 
bright  moonlight  nights  artificial  lighting  is  not  necessary  in  rural 
districts,  and  the  lights  may  now  be  put  out  without  having  to 
depend  on  reluctant  men  to  leave  their  pastimes  or  repose  for  the 
purpose. 

The  new  switches  were  supplied  by  Mr.  A.  L.  Furneaux,  elec- 
trical engineer,  11  and  12,  Wind  Street,  Swansea,  who  has  acquired 
the  patent  rights  from  the  inventor  Mr.  Campbell  Smart,  Swansea, 
and  the  following  description  and  diagram  will  show  how 
simple  is  the  mechanism,  and  how  very  remote  is  the  probability 
of  failure.  During  six  months'  trial  not  the  slightest  hitch  has 
occurred. 

The  distance  switch  (see  fig.  3)  consists  of  a solenoid  a 
having  a core  b,  which  carries  in  a suitable  position  a BtroDg  pin  c 
projecting  on  either  side  of  it.  Below  the  solenoid  a and  above 
the  pin  c are  suspended  two  metal  arms  or  guide  pieces  d d\,  atrieht 
angles  to  each  other,  and  of  such  shape  and  so  pivoted  that  they 
hang  normally  with  their  undersides  sloping  at  a steep  angle  to  the 
vertical.  Below  the  pin  c,  and  fastened  to  (but  insulated  from)  the 
core  6 is  a metal  bar  e carrying  at  each  end  a metal  pin  f f\,  which 
form  a bridge  piece  capable  of  joining  together  two  mercury  cups 
suitably  placed  and  connected  into  the  circuit  to  be  controlled. 

On  an  extension  of  the  core,  below  this  bridge  piece,  is  a second 
pin  h capable  of  rising  above,  and  falling  to  the  bottom  of,  one  or 
other  of  four  slots  between  four  upright  pointed  teeth  g rj,  &c.,  (only 
two  shown)  arranged  in  a circle  round  the  core. 

This  pin  h,  together  with  the  slots  referred  to,  acts  as  a stop  to 
prevent  the  ore  falling  too  far,  and  also  as  a guide  to  ensure  the 
core  rising  and  falling  vertically  when  the  pins  f f\,  of  the  bridge 
piece  are  leaving  and  entering  the  mercury  cups.  The  action  of 
the  switch  is  as  follows  : — Assuming  the  switch  to  be  in  the  off 
position,  when  current  is  applied  to  the  Bolenoid,  the  core  is  raised 


Fig.  3. — Remote  Control  Switch  eor  Street  Lighting. 


through  a certain  distance,  without  turning,  until  the  pin  c strikes 
the  underside  of  one  of  the  guide  pieces  d di,  causing  the  core  as  it 
continues  to  rise  to  be  turned  through  a quarter  circle.  This  turn- 
ing movement  has  carried  the  bridge  piece  attached  to  the  core  into 
a position  directly  over  the  mercury  cups,  so  that,  when  current  is 
cut  off  from  the  solenoid,  the  core  falls  and  the  bridge  piece  enters 
the  mercury  cups,  closing  the  lighting  circuit.  To  switch  “ oft 
the  lights,  exactly  the  same  operation  is  gone  through,  and  the 
bridge  piece  takes  up  a position  out  of,  and  at  right  angles  to,  the 
mercury  cups,  ready  for  the  operation  of  switching  on  again. 

To  ensure  that  the  switches  are  not  left  with  their  Bolenoids 
energised  (when  they  would  be  inoperative)  and  also  to  indicate 
whether  the  street  lights  are  on  or  off,  a special  controlling  switch, 
having  a “ time  element”  and  an  indicator,  is  installed  at  the  gen- 
erating station,  one  being  connected  to  the  pilot  circuit  of  each 
distance  switch  ; the  action  of  this  is  as  follows  : — 

When  it  is  desired  to  operate  a distance  switch,  the  time-element 
switch  in  the  generating  station  is  closed  by  the  attendant ; this 
energises  the  solenoid  as  well  as  that  of  the  distance  switch. 
The  core  l then  rises  slowly  against  the  retarding  action  of  a dash  pot 
in,  till  a pin  n in  the  core  i raises  and  tilts  over  a weighted  lever  o, 
and  thus  opens  the  pilot  circuit  by  raising  the  bridge  piece  p out  of 
the  mercury  cups.  An  indicator,  actuated  by  the  lever  o,  shows  the 
word  “on”  at  a small  window  in  the  cover,  because  the  distance 
switch  is  now  cloned  and  the  lights  are  on.  The  fame  action  takes 
place  when  switching  off,  only  that  the  indicator  moves  to  “ off." 

The  supply  at  Neath  is  220  volts  a c.  50  periods,  and  the  largest 
current  controlled  l>y  any  distance  Bwitch  is  60  ampeics,  but  one 
of  them,  on  test,  dealt  perfectly  satisfactorily  with  90  amperes  440 
volts  d.c  , the  break  being  very  long  and  quick. 


The  pilot  wires  are  '007  sq.  in.  and  vary  in  length  from  J mile 
to  3^;  miles’  run  from  the  generating  station,  and  on  this  long  line 
three  distance  switches  are  operated  simultaneously. 

Hand-Regnlated  Arc  Lamp. 

Messes.  T.  Francis  & Sons,  41,  Hampden  Street,  Bolton,  are 
introducing  a simple  mechanism  for  hand-r^>ulated  arc  lamps. 
The  device,  as  shown  in  the  accompanying  sketch  (fig.  4),  consists 
of  two  interlocking  levers  forced  apart  by  a hand  screw,  against 


the  pull  of  a spiral  spring.  The  carbon  holders  are  insulated  from 
the  levers,  and  can  be  adjusted  by  means  of  the  levers  shown  while 
the  lamp  is  burning.  Racks,  worm  gear,  &c.,  have  been  completely 
eliminated,  and  the  design  is  as  simple  aB  could  be  wished.  The 
frame  is  made  of  aluminium. 

Safety  Pendant  Lampholder. 

The  influence  of  the  new  Home  Office  Regulations  is  making 
itself  felt  in  various  directions— especially  in  that  of  avoiding  the 
use  of  an  earthing  wire.  When  one  considers,  the  inconvenience 
and  complication  of  running  an  earthing  wire  to  every  ceiling-rose 
and  wall-socket,  of  using  a three-wire  flexible,  and  of  adaptiog  the 
roses,  sockets  and  lampholders  to  receive  the  eaTth  connection,  or 
replacing  these  accessories  with  special  patterns  for  the  purpose,  it 
will  be  seen  that  the  cost  of  labour  and  material  is  likely  to  mount 
up  to  a considerable  figure.  To  obviate  this  at  small  coBt  the 
British  Central  Electrical  Co.,  Ltd.,  of  17,  Hatton  Garden, 
E.C.,  who  recently  introduced  a portable  hand  lamp  which  does 
not  require  an  earthing  wire,  have  now  brought  out  a pendant 
lampholder  on  similar  lines.  The  lampholder  itself — of  the 
ordinary  pattern — is  completely  enclosed  in  wood,  so  that  it  is 
impossible  to  touch  any  part  of  the  metal;  the  handle  of  the 
switch,  in  the  case  of  a key-holder,  is  of  insulating  material,  and 
the  wood  is  soaked  in  melted  paraffin  to  ensure  that  damp  shall 
not  render  it  conducting.  An  india-rubber  ring  is  placed  round 
the  flexible  where  it  enters  the  shank  of  the  wood  fitting,  to 
prevent  fraying  of  the  flexible.  The  device  is  not  unduly  obtrusive 
in  appearance.  It  has,  we  understand,  received  the  approval  of 
Mr.  G.  Scott  Ram,  Electrical  Inspector  to  the  Home  Office,  and 
has  been  provisionally  protected. 


BUSINESS  NOTES. 


Consular  Notes—  Roumania.— The  British  Consul  at 

Bucharest  reports  that  the  following  electric  tramways  are  working 
in  Roumania  : Bucharest,  5 km.  ; Jassy,  20  km. ; Galatz,  13'3  km.  ; 
and  Braila,  18  km.  New  lines  of  a total  length  of  40  km.  are 
proposed  at  Bucharest,  to  be  completed  in  1916,  and  the  munici- 
pality is  endeavouring  to  find  the  necessary  capital  for  their  con- 
struction. 

The  British  Vice-Consul  at  Galatz  reports  that  gas  and  oil  engines 
are  imported  in  considerable  numbers  for  use  in  mills  for  grinding 
maize  and  for  other  purposes.  At  present  this  demand  is  supplied 
by  Germany,  although  British  engines  are  no  dearer  than  the 
German  product.  German  firms,  however,  have  agents  at  Galatz, 
whereas  no  British  manufacturers  of  gas  or  oil  engines  are  repre- 
sented locally.  An  opening  might  be  found  in  the  district  by 
British  firms  if  they  would  appoint  capable  agents.  Pumps  are 
imported  from  Germany  principally  and  some  from  the  United 
States ; it  is  said  that  British  pumps  are  not  sold  because  they  are 
dearer  than  those  of  foreign  manufacture.  The  question  arises  as 
to  how  British  exporters  should  take  advantage  of  the  openings  for 
trade  if  they  wish  to  do  so.  Foreign  firms  send  commercial  travellers, 
and  they  appear  to  produce  satisfactory  results.  British  firms  do 
not  seem  to  approve  of  this  method,  probably  because  they  think 
that  the  orders  to  be  booked  aie  not  worth  the  trouble 
and  expense  entaihd.  If  they  do  not  wi9h  to  send 
a commercial  traveller  frequently,  like  their  foreign  rivals, 
they  might,  at  any  rate,  send  jiheir  representative  once 
to  report  on  the  chances  of  trade,  and  select  a suitable  com- 
mission agent  to  carry  on  their  business.  If,  however,  it  is  not 
feasible  to  send  a representative  even  once,  firms  wishing  to  find  an 
outlet  for  their  goods  Bbould  apply  to  the  Commercial  I ntelligence 
Branch  of  the  Board  of  Trade,  73,  Basinghall  Street,  E.C.,  which  is 
in  a position  to  supply  them  with  the  names  of  commission  agents 
and  buyers,  and  also  to  give  them  advice.  Above  all  things,  it  iB 
desirable  that  British  firms  should  not  accept,  at  hazard,  the  first 
commission  agent  who  may  offer  his  services.  In  this  district 
business  can  but  rarely  be  done  on  a cash  basis.  AuBtro-Hungarian 
and  German  firms  give  from  six  to  eight  months’  credit,  but  they 
generally  take  good  care  to  inquire  into  the  financial  position  of 
the  customer.  The  qusstion  of  credit  is  closely  connected  with  the 
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rate  of  interest,  in  the  country.  The  local  buyer  will  not  borrow 
mon^y  at  8 per  cent,  or  more  in  order  to  pay  cash  for  British  goods, 
even  if  they  suit  him  better,  if  he  can  obtain  more  or  less  similar 
wares  from  a German  or  an  Austro-HuDgarian  firm  at  eight  months’ 
credit.  The  phrase  “ cash  against  documents,”  which  is  so  often 
the  ultimatum  cf  British  exporters,  is  quoted,  half  jokingly,  half 
sadly,  by  importers  arid  commission  agents  when  one  inquires  why 
such  and  such  an  article,  which  can  be  obtained  cheaper  and  better 
in  the  United  Kingdom,  is  only  imported  from  one  of  our  foreign 
rivals.  It  is  necessary  to  give  credit,  but  care  must  be  taken  to 
watch  the  market,  which  depends  entirely  upon  the  crops.  If 
a good  harvest  is  assured,  all  is  well,  but  if  the  crops 
are  in  danger  of  failure,  it  is  well  to  restrict  business.  Price  lists 
should  be  in  French  or  German,  preferably  the  latter,  prices  should 
be  in  francs  and  centimes,  and  weights  and  measures  in  kilo- 
grammes and  metres.  The  value  of  a catalogue  in  a foreign  lan- 
guage was  amply  demonstrated  in  Galatz  in  the  course  of  the  past 
yeaT,  wh»n  several  British  firms  were  competing  for  the  same 
order.  Only  one  firm  had  taken  the  trouble  to  produce  a catalogue 
in  a foreign  language,  and  the  only  ofEer  which  was  comprehensible 
was  the  only  one  taken  into  consideration.  At  the  close  of  the 
year  1908  the  commission  agents  at  Galatz,  whose  sphere  of 
activity  extends  throughout  Moldavia,  formed  an  Association 
known  as  the  Union  des  Rjpresentants  de  Commerce  de  Galatz, 
with  the  object  of  defending  their  professional  interests  and  the 
interests  of  the  foreign  firms  which  they  represent.  According  to 
the  statutes  of  the  Union,  members  whose  bus  ness  methods  are 
unfair  or  dishonest  are  liable  to  exclusion  The  settlement  of  dis- 
putes between  agents  and  local  buyers,  the  defence  of  the  interests 
of  the  creditors  in  cases  of  insolvency,  and  the  exercise  of  pressure, 
perhaps  in  the  form  rf  a boycott,  on  those  importers  who  refuse 
goods  on  arrival,  a well  known  cause  of  complaint,  are  the  principal 
objects  of  the  body.  If  this  union  becomes  firmly  established,  and 
if  it  lives  up  to  its  statutes,  it  should  be  able  to  do  much  to  raise 
the  reputation  of  this  market,  which  has  too  often  suffered  in  the 
past  for  the  faults  of  a few. 

Spain. — The  German  Consul  at  Madrid  reports  that  the  Union 
Electrica  Cartagena  has  been  formed  at  Madrid  with  a capital  of 
10, COO, COO  pesetas  to  supply  electric  energy  to  the  mining  district 
of  Cartagena. 

Turkey. — Applications  have  been  made  to  the  Turkish  Minister 
of  Public  Works  for  concessions  for  the  construction  of  electric 
tramways  from  San  Stefano  to  Makrikein  on  the  Sea  of  Marmora, 
and  from  Bostandjik  to  Anatoli- Hissar  on  the  Bosphorus. 

China. — The  British  Consul  at  Antung  reports  that  an  electric 
lighting  plant  has  been  set  up  in  the  Japanese  settlement,  and 
both  the  Chinese  town  and  the  Japanese  settlement  share  the 
benefit  of  it.  The  generators,  which  were  imported  from  Japan, 
are  of  British  manufacture. 

Italy  .—The  British  Consul  at  Naples  reports  that  the  work  on 
the  new  smelting  works  at  Bagnoli  belonging  to  the  Ilva  Co.  is 
progressing  rapidly,  and  it  is  hoped  to  commence  working  about 
the  end  of  1909,  giving  employment  to  2 000  workmen.  Large 
works  are  being  erected  to  collect  the  water  from  the  surrounding 
hills,  and  it  is  hoped  to  obtain  the  12,000  cb.  metres  (2,401,242 
gallons)  per  day  which  are  required.  A large  fresh  water  reservoir 
is  being  built.  For  ordinary  use  there  is  the  Serino  water,  from 
the  same  source  that  supplies  Naples.  Powerful  electric  pumps  are 
being  constructed  for  the  supply  of  sea  water.  The  Ilva  Co.  has 
a capital  of  20,000,000  lire  (£800,000). 

Tungsten  Lamp  Patents. — The  Electrical  World , 
N.Y.,  states  that  the  General  Elecibio  Co.,  U.S  A.,  has  purchased 
the  patent  rights  to  the  Just-Hanaman  and  Kuzel  tungsten  lamps 
for  America  and  certain  other  countries  outside  Europe.  These 
lamps,  which  have  been  imported  for  some  time,  will,  in  future,  be 
manufactured  by  the  General  Electric  Co. 

Electric  Light  in  an  Ancient  Castle. — With 

reference  to  the  article  in  our  last  issue  on  the  electrical  installa- 
tion at  Lumley  Castle,  the  Earl  of  Scarborough’s  seat  at  Darham, 
we  leam  that  the  electric  radiators  used  are  of  the  “ Electroyl  ” type 
supplied  by  Messrs.  Pobcell  & Nobbs.  These  radiators,  to  the 
tune  of  £200,  were  selected  after  test  by  the  consulting  engineers  and 
approved  by  his  Lordship.  They  are  in  antique  brass  finish,  with 
temperature-regulating  switches.  Provision  is  being  made  for  more 
“Electroyl”  radiators  for  the  cold  season  that  comes  when  the 
present  one  is  ended. 

Bankruptcy  Proceedings.— J.  G.  S.  Cunnington  and 

H.  P.  Allison,  electrical  engineers  and  contractors,  trading  as 
Laing,  Wharton  & Cunnington,  at  7,  Great  Newport  Street,  St. 
Martin’s  Lane,  W C — The  public  examination  was  held  on  Wednes- 
day, June  23rd,  at  the  London  Bankruptcy  Court.  The  statement  of 
affairs  was  referred  to  in  our  last  issue.  Mr.  W.  P.  Bowyer  appeared 
for  the  Official  Receiver ; Mr.  Hair  for  Mr.  Alfred  Page,  the  trustee  ; 
and  Mr.  Harris  for  the  debtor,  Cunnington,  whose  examination  was 
first  taken.  He  stated,  in  reply  to  Mr.  Bowyer,  that  prior  to  May, 
1907,  he  had  carried  on  the  business  of  an  Electrical  engineer 
for  some  years  in  the  neighbourhood  of  St.  Martin’s 
Lane.  In  that  month  he  entered  into  partnership  with  Mr. 
Allison,  and  they  adopted  the  style  of  Laing,  Wharton  and 
Cunnington.  The  partnership  was  constituted  for  the  express 
purpose  of  acquiring  the  business  of  the  Improved  Electrical 
Supplies,  Ltd.  Witness  had  the  concern  offered  to  him,  and  as 
he  was  without  sufficient  capital  to  acquire  it,  he  entered  into 
par'nersbip  with  Mr.  Allison.  Asked  regarding  the  alleged  over- 
va  uauon  of  the  business,  the  debtor  said  they  did  not  actually 
take  stock  before  purchasing,  but  walked  through  the  place  and 
viewed  it  in  a cursory  manner. 

Mr.  Bowyer:  Yon  do  not  suggest  there  was  any  concealment  in 


the  matter  ? — Witness  replied  that  it  was  impossible  to  see  that 
£5,000  worth  of  stock  was  actually  there  when  simply  walking 
through  the  premises.  In  the  course  of  the  action  they  entered  a 
counterclaim  for  £3,000  on  the  ground  of  misrepresentation,  but 
they  failed  in  that,  and  ultimately  judgment  was  given  against 
them  both  on  the  claim  and  counterclaim.  About  the  end  of  March 
they  got  out  a balance-sheet  showing  the  position  of  the  firm  as  at 
the  end  of  February,  and  it  then  appeared  that  they  had  about 
£3,000  surplus  in  the  business  to  meet  the  liability  of  £4,000  odd 
in  respect  of  the  Improved  Electrical  Supplies,  Ltd.  They  had 
since  incurred  freBh  liabilities  to  the  amount  of  about  £500,  but, 
at  the  same  time,  they  had  reduced  the  total  amount  of  debts  by 
£1,200. 

Mr.  Bowyer  questioned  the  debtor  at  some  length  regarding  the 
withdrawal  of  the  firm’s  money  in  April  last.  Witness  said  each 
partner  was  entitled  to  draw  £10  weekly  from  the  business  for 
household  and  personal  expenditure.  He  frankly  admitted  that 
he  paid  two  cheques  for  £62  10s.  and  £146  5s.  respectively  received 
from  customers  into  his  private  banking  account  because  his  partner 
refused  to  sign  cheques  drawn  against  the  firm  for  witness’s  per- 
sonal needs.  The  £62  10s.  was  repaid  to  the  firm’s  credit  by 
witness  out  of  the  £146  5s.  cheque,  and  on  April  22nd  he  drew  a 
cheque  for  £95  2s.  2d.,  which  cleared  out  the  firm’s  bank  balance, 
and  paid  that  into  his  private  account.  That  was  done  because  he 
knew  that  judgment  in  the  matter  of  the  Improved  Electrical 
Supplies,  Ltd.,  had  been  given  against  them,  and  that,  conse- 
quently, the  business  must  come  to  an  end.  The  money  thus  with- 
drawn from  the  firm  was  used  in  paying  off  certain  of  witness’s 
private  debts  and  providing  for  living  expenses. 

Mr.  Allison  corroborated  the  evidence  of  the  previous  witness  so 
far  as  it  related  to  the  partnership  affairs,  and  added  that  he  only 
became  aware  of  his  partner’s  action  relative  to  the  withdrawal 
of  the  firm’s  money,  when  informed  of  the  facts  early  in  May  by 
their  book-keeper.  Witness,  on  his  part,  drew  out  £50  on 
May  8th  for  his  private  needs.  Mr.  Bowyer:  Why? — Because  I 
wanted  money.  You  knew  that  trouble  was  coming  ? — Yes.  And 
on  that  ground  you  took  more- than  usual? — Yes.  Further 
questioned  the  debtor  said  he  might  have  lost  a few  pounds  in 
betting  during  the  last  three  years,  but  he  was  by  no  means  a 
gambler.  This  was  his  first  failure.  Before  entering  into  partner- 
ship with  Mr.  Cunnington,  he  was  employed  in  India  by  an 
important  electrical  firm.  Replying  to  Mr.  Hair,  witness  said  the 
£50  drawn  out  by  him  on  May  8th  was  due  to  him  on  the 
drawing  account. 

The  debtor  Cunnington  was  recalled,  and,  in  reply  to  Mr.  Harris, 
said  the  balance  of  the  £146  cheque,  after  repayment  of  the 
£62  10s.,  was  due  to  him  in  respect  of  salary.  This  was  also  his 
first  failure.  The  examination  was  concluded. 

J.  R.  W.  Middleton  and  A.  E.  E.  Daniels  (trading  as  Middleton 
and  Co.),  electricians,  11a,  King  Street,  Dover,  Kent. — The 
adjourned  public  examination  of  these  debtors  was  held  last 
week  at  the  Guildhall,  Canterbury,  before  Mr.  Registrar  Furley. 
The  Official  Receiver  stated  that  the  case  had  been  adjourned  in 
order  that  a list  of  the  debts  assigned  to  Mr.  Letts  might  be  pro- 
duced, but  these  he  had  not  yet  received.  In  answer  to  the  Official 
Receiver,  the  debtor  Middleton  Btated  that  he  had  never  seen 
Letts,  who  had  advanced  the  money.  The  debtors  were  further 
questioned  at  some  length  by  the  Official  Receiver,  who  asked  that 
the  case  be  again  adjourned  in  order  that  the  accounts  might  be 
properly  prepared,  and  that  the  assignment  debts  might  be  pro- 
duced. An  adjournment  was  ultimately  ordered. 

The  Fair  Wanes  Clause. — In  the  House  of  Commons 
on  June  28th,  Mr.  William  Thorne  asked  the  Postmaster-General 
what  inquiries,  if  any,  had  been  made  in  reference  to  the  various 
complaints  that  had  been  made  against  the  Western  Electric  Co., 
Woolwich,  for  violating  the  Fair  Wages  Clause  ; and,  when  inquiries 
were  made,  by  whom  they  were  made ; and  why  this  firm  was  allowed 
to  be  the  only  contractor  aeked  to  tender  for  general  work.  Mr. 
Buxton,  in  a written  reply,  said  that  he  bad  arranged  to  receive  a 
deputation  from  the  Scientific  Instrument  Makers’  and  Trade  Society 
on  the  subject. 

Dissolutions  and  Liquidations. — North-Western 

Electricity  and  Power  Gas  Co. — A petition  for  the  winding 
up  of  this  company  has  been  presented  by  Harper  Bros.  & Co., 
engineers,  and  D.  Balfour  & Son,  Newcastle,  creditors  of  the  com- 
pany, and  it  is  to  be  heard  in  London  on  July  6th. 

Mountain  & Gibson,  Ltd. — A petition  for  the  winding  up  of  this 
company  has  been  presented  by  Cyril  Renton  Heron,  of  143, 
Manchester  Road,  Bury,  and  is  to  be  heard  at  Liverpool  on 
Monday,  July  5th.  On  June  21st,  Mr.  Hugh  N.  Bowden  was 
appointed  receiver  for  the  debenture-holders  of  this  company,  to 
take  possession  of  the  assets  on  their  behalf. 

Santoni  Arc  Lamp  and  Engineering  Co.,  Ltd.— This  company, 
on  March  1st,  resolved  to  wind  up  voluntarily  on  account  of  itB  in- 
ability to  meet  its  liabilities,  with  Mr.  W.  McIntosh  Whyte,  11, 
Queen  Victoria  Btreet,  E.C.,  as  liquidator. 

Geneva  Tramways  Co.  (1906),  Ltd. — This  company  is  to  be 
wound  up  voluntarily  in  view  of  the  agreement  with  the  Omnium 
Lyonnais  de  Chemin  de  Fer  et  Tramways  as  to  sale  of  shares.  The 
Hon.  A.  Brand,  of  101,  Mount  Street,  W.,  and  Mr.  J.  Seear,  of 
Finsbury  Pavement  House,  E.C.,  are  liquidators. 

United  Kingdom  Tramway,  Light  Railway  and  Electrical 
Syndicate,  Ltd. — A meeting  of  creditors  is  to  be  held  at  28, 
Victoria  Street,  S.W.,  on  July  1st.  Mr.  G.  E.  S.  Venner,  liquidator. 

International  Telescbiptob  Syndicate,  Ltd. — A meeting  is 
to  be  held  at  Norfolk  House,  Norfolk  8treet,  W.C.,  on  July  28th, 
to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr. 
R.  H.  Hoare. 
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Busy,  Rochdale  and  Oldham  Tramways  Co.,  Ltd.— A meeting 
is  to  be  held  at  Manchester  on  July  26th  to  hear  an  account  of  the 
winding  up. 

Schmidt  Stationary  Engine  Co.,  Ltd  — A meeting  is  to  be 
held  at  28,  Victoria  Street,  S.W.,  on  July  28th,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  W.  T.  Norton. 

Buenos  Ayres  Electric  Tramways  Co.  (1901),  Ltd.,  and  the 
Buenos  Ayres  Grand  National  and  La  Capital  Tramways  Joint 
Committee,  Ltd. — Meetings  of  these  companies  are  to  be  held  at 
62,  London  Wall,  E.C.,  on  August  5tb,  to  hear  an  account  of  the 
winding  up  from  the  liquidators,  Messrs.  E.  A.  Lazarus  and 
P.  Thursby. 

Edmunds  Bros.,  electricians,  iron  and  brass  founders.  &ui 
Christchurch  Road,  Boscombe,  Bournemouth.  Messrs.  F.  T- 
Edmunds  and  J.  C.  Edmunds  have  dissolved  partnership.  Part  of 
the  business  will  be  continued  separately  by  each  partner. 

Lumb  Electrical  Bleaching  Co.,  Ltd. — This  company  is 
winding  up  voluntarily,  with  Mr.  W.  B.  Winnicott,  Prudential 
Buildings,  Queen  Street,  Nottingham,  as  liquidator. 

Burroughs  Adding  and  Registering  Machine  Co.,  Ltd  — 
Creditors  must  send  particulars  of  their  debts,  &c.,  to  Mr.  W.  H. 
Langford,  65,  High  Holborn,  W.C.,  the  liquidator,  by  August  14th. 

Vaughan  & Cook,  Ltd.— Creditors  must  send  particulars  of  their 
debts,  &c.,  to  the  liquidator,  Mr.  L.  V.  Houseman,  1,  Clement  s Iud, 
W.C.,  by  July  31st. 

Annual  Outings.  — On  Saturday,  June  19th,  the 

staff  of  the  Sun  Electrical  Co.,  Ltd.,  held  their  tenth  annual 
outing.  The  party  went  for  a trip  by  Immisch  electric  launch 
Rosalind  from  Reading  to  Maidenhead,  calling  at  Henley-on- 
Thames  for  lunch  and  at  Marlow  for  tea.  In  the  course  of 
his  remarks  after  lunch,  Mr.  A.  G.  Beaver,  the  manager, 
said  that  the  progress  of  the  firm  continued  on  the  upward  grade, 
notwithstanding  the  present  general  low  state  of  trade.  As  a matter 
of  fact,  he  anticipated  that  this  year’s  turnover  would  eclipse  that  of 
all  previous  years. 

The  thirteenth  annual  outing  of  the  employes  of  Messrs. 
Galsworthy,  Ltd.,  was  held  at  Ramsgate  on  Saturday  last.  After 
dinner  at  the  Castle  Hotel,  a musical  programme  followed,  during 
which  a silver  mallet  was  presented  to  Mr.  F.  A.  Denning,  the 
works  manager,  by  the  employes,  as  a mark  of  their  esteem.  Ibe 
toasts  to  the  continued  success  of  the  firm,  the  visitors,  &c„  fol- 
lowed. The  party  afterwards  went  for  a brake  drive  to  Minster. 

The  electrical  staff,  of  the  New  System  Private  Telephone  Co., 
Ltd.,  held  their  fourth  annual  outing  at  Hastings  on  Saturday, 
26th  ult.  Dinner  was  served  at  the  Old  Jenny  Lind,  Mr.  R.  L. 
Murray,  the  chief  engineer,  being  in  the  chair.  After  the  usual 
loyal  toasts,  the  chief  engineer,  in  his  speech,  gave  a brief  outline 
of  the  firm’s  progress  during  the  last  few  years,  and  expressed 
great  pleasure  at  the  loyalty  of  the  Staff  during  these  days  of 
keen  competition. 

High-Voltage  1G-C.P.  Metallic-Filament  Lamps  — 

The  arrival  of  the  low-candle-power  high-voltage  metallic-filament 
lamp  has  been  prophesied  ever  since  the  new  lamps  came  into  prac- 
tical use  ; but  those  who  were  acquainted  with  the  process  of  manu- 
facture of  metallic  filaments  were  well  aware  of  the  great  difficulties 
in  the  way,  and  while  they  were  too  cautious  to  reject  the  idea  as 
impossible  of  achievement,  they  were  disposed  to  regard  it  as  a 
rather  remote  possibility. 

Our  readers  will  therefore  be  interested  to  learn  that  we  have 
received  from  the  Stearn  Electric  Lamp  Co.,  Ltd.,  of  47, 
Victoria  Street,  S.W.,  a 16-c.P.  lamp  for  210  volts,  made  by  the 
company  at  their  own  works  by  an  improved  process  which  enables 
the  exceedingly  fine  filament  to  be  produced.  The  lamp  is,  in 
shape,  quite  similar  to  the  ordinary  carbon-filament  lamp,  and 
contains  nine  loops  of  metallic  filament.  The  consumption  of  the 
lamp  is  stated  to  be  24  watts,  or  at  the  rate  of  1'5  watts  per  British 
candle-power.  The  efficiency  is  thus  slightly  lower  than  is  generally 
claimed  for  metallic-filament  lamps,  but  this  is  a matter  of  small 
moment,  for  the  power  consumed  is  still  but  little  more  than  one-1 
third  of  that  required  by  carbon- filament  lamps.  Like  the  other 
metallic-filament  lamps  made  by  the  Stearn  Electric  Lamp  Co.,  the 
lamp  is  named  “ Leuconium.”  It  is  not  actually  on  the  market, 
but  it  is,  at  any  rate,  in  existence — a specimen  is  burning  in  our 
office.  The  makers  are  to  be  congratulated  on  this  very  note- 
worthy advance,  due,  we  believe,  to  Mr.  Stearn  himself ; the  new 
lamp  will  be  of  the  greatest  benefit,  not  only  to  the  users  of 
alternating  current,  but  also  and  particularly  to  those  who  use 
direct  current  at  200  volts  and  upwards,  who  have  hitherto  gained 
little  benefit  from  wire  lamps  ; it  will  prove  a most  valuable  weapon 
to  suppliers  in  competition  with  gas  lighting. 

Catalogues  and  Lists. — Messrs.  Hofler,  Ltd.,  2CAr 

8oho  Square,  W.— Illustrated  list  showing  examples  of  their  oak 
panelling  work. 

The  8anitas  Electrical  Co.,  Ltd.,  61,  New  Cavendish  Street, 
W.— ' " The  Book  of  the  Multostat  ” is  the  title  of  a 42-page  illus- 
trated catalogue,  in  which,  among  other  specialities,  is  described 
the  Earth-Free  Multostat,  which,  when  connected  to  the  electric 
light  mains,  generates  all  the  various  currents  used  in  electio- 
tberapeutics,  electro- surgical  work,  massage,  &c.  The.  title  of  the 
apparatus  means  that  it  is  so  constructed  as  to  be  quite  free  from 
any  danger  of  leakage  to  earth,  A number  of  pages  are  occupied 
with  particulars  of  accessories  and  appliances  for  use  in  connection 
with  the  machine.  Copies  cf  the  list  will  he  ftrwardtd  on 
application, 


Messrs.  Thos.  W.  Ward,  Ltd.,  Albion  Works,  Sheffield. 
Catalogue  of  close  upon  400  pages,  in  which  they  give  particulars 
aud  prices  of  a large  variety  of  new  and  second-hand  machinery, 
second-hand  boilers,  tanks,  tubing,  rails,  &c.,  that  they  hold  in 

Messrs.  Nursey  & Marr,  53.  Victoria  Street,  &.W.  16-page 
booklet  (Section  D)  describing  their  small  petrol-el e<  trie  generating 
sets,  switchboards  and  batteries,  for  private  installations. 

Messrs.  Krupka  & Jacoby,  11,  Queen  Victoria  Street,  E.C.— 
16-page  illustrated  pamphlet,  entitled  “ What  Every  Woman 
Should  Know,”  showing  the  patent  “ Sucleen”  vacuum  cleaner  fpr 
electrical  and  hand  power  which  they  are  placing  upon  the  market. 

Its  construction  is  described,  and  a view  of  the  interior  ot  the 
machine  appears.  Prices  are  stated. 

Messrs.  O.  A.  Vanderyell  & Co.,  Warple  Way,  Acton  Vale, 

W.— Well  illustrated  16-page  publication— Electricity 
Acetylene  and  Oil ’’—containing  an  account  of  the  ” C.A.V. 
system  of  electric  lighting  for  motor-cars,  motor-boats,  &c.,  by  the 
Leitner  variable  speed  dynamos.  Full  particulars  of  the  different 
parts- — dynamo,  automatic  switch  and  battery— -appear,  together 
with  line  drawings  and  diagrams  of  alternative  wiring  schemes  for 
car  lighting,  and  illustrations  of  a few  types  of  lamps.  Motor-car 
owners  and  others  interested  can  obtain  a copy  of  the  libt  by 
applying  to  the  firm.  . . . 

Messrs.  Weldless  Chains,  Ltd.,  Gartsherne,  Coatbridge.  ^ 
Pamphlet  No.  5,  giving  description  and  prices  of  the  'Universal 
patent  chain  adjuster  for  shortening,  joining  or  adjusting  the 
length  of  chains  and  slings.  , 

The  British  Prometheus  Co.,  Ltd.,  Salop  Street  Works, 
Highgate,  Birmingham. — 16  page  catalogue  (No.  137)  describing 
their  new  system  of  electric  cooking  by  incandescent  heat.  It  is 
expected  that  this  system  will  have  an  important  influence  m in- 
creasing the  popularity  of  electric  cookiDg  apparatus.  A copy  of 
the  pamphlet  should  be  obtained  by  all  interested  in  the  subject. 

The  Reason  Manufacturing  Co  , Ltd.,  Brighton.— Fourth 
edition  of  their  catalogue  of  street  lighting  fittings  and  accessories. 

It  is  neatly  produced  in  loose-leaf  form,  in  an  expanding  hie 
binder  allowing  of  the  inclusion  of  additional  lists  as  issued.  A 
number  of  new  designs  of  fittings  are  included,  and  many  of  the 
original  patterns  have  been  modified  to  suit  modern  requirements. 
The  booklet  is  divided  into  -sections  dealing  respectively  with 
lanterns,  brackets,  pendant  lanterns,  water-tight  fittings,  and 
switches  and  accessories,  and  while  electric  street  lighting  wit 
metal-filament  lamps  is  receiving  such  great  attention  electricity 
works  engineers  would  find  the  list,  which  is  fully -illustrated  and 
gives  prices,  of  considerable  service  to  them.  A second  catalogue 
(40  pages)  deals  very  fully  with  Clark  Fisher  potentiometers  and 
accessories,  describing  the  15-unit  ordinary  and  3o  and  150-unit 
compensating  potentiometers,  as  well  as  a number  cf  accessories. 
Notes  on  the  method  of  use,  and  special  points  on  compensating, 
together  with  general  hints  on  poUntiometry,  are  followed  with  a 

Messrs  Anderson's  Bristol  Rubber  Co.,  Ltd  , St  Mary-le- 
Port  Street,  Bristol.— Catalogue,  with  a note  of  trade  discounts,  of 
belting  hose  and  other  rubber  and  asbestos  goods. 

Hart  Accumulator  Co.,  Ltd.,  35,  MarBbgateLane,  Stratford,  E.— 
Small  and  neat  pocket  edition  (stiff  covers)  of  their  19C 9 cata- 
logue. In  the  course  of  its  70  p^ges  it  gives  lists  of  places  where 
the  cells  are  used,  instructions  for  erecting  and  working  same, 
illustrations  with  tabulated  price  and  other  particulars  of  N 
lighting  type  cells,  special  batteries  for  25-volt  metallic-filament 
lamps,  special  cells  for  inaction  woik,  central  station  cells,  ignition 
batteries,  portable  batteries,  sheet  separators,  and  a number  o 

British  Insulated  and  Helsby  Cables,  Ltd.,  Present. — 
Pamphlet  No.  F97  (16  pages),  containing  illustrated  particulars  of 
their  Prescot  house  service  boxes  (non-disconnecting  type)  tor  low- 
tension  concentric  and  triple-concentric  mains;  No.  Fl01(e>x 
pages)  gives  tabulated  and  other  information  regarding  Monnot 
copper-clad  steel  wire  for  electrical  purposes. 

Weston  Electrical  Instrument  Co.,  Avdrey  House,  Ely 
Place,  Holborn,  W.C.-Small  3'2-page  pocket-nze  preliminary  list, 
giving  particulars,  prices  and  illustrations  of  some  new  Weston 
instruments,  a.c.  and  d.c.  types,  which  they  are  now  placmg  upon 

tllMESSRSt  G.m.b.H.  Classen  & Co.,  Baxbarossastrasse,  16,  Berlin, 
W 30.— Price  list  of  “Fludor”  soldering  materials— paste,  cored 
solder,  fluid,  <&c.,  and  spirit  lamp.  , 

Book  Notices Electrical  Practice  in  Collieries.  By 
Daniel  Burns.  London : C.  Griffin  & Co.,  Ltd.  Price  7s.  6d.  net 
Third  edition.- The  call  for  a third  edition  of  this  book,  which 
formB  one  of  Messrs.  Griffin’s  excellent  series  of  ’ Scientific  lext- 
Booke,”  shows  that  there  was  a demand  for  a work  of  this  descrip- 
tion ’ We  reviewed  tbe  Becond  edition  some  time  ago,  and  pointed 
out  that  there  was  a lack  of  explanatory  matter  relating  to  the 
construction  of  electrical  machinery,  and  we  regret  to  fin°  that J*® 
present  edition  is  practically  a reprint  of  the  second.  Chapter  I, 
L.iuv.r,  has  an  addition  of  a few  useful  notes  on  ear^»Jg, 

“ thiee-phasc  cables,”  and  “ coal-cutter  trailing  cables  Chapters 
II  III  and  IV  have  not  been  altered,  while  Chapter  V has  a 
description  of  the  Nercst  lamp  added,  but  we  notice  the  illustration 
is  upside  down.  Chapter  VII  has  also  been  unproved  by  a 
description  of  electrical  " gathering  ” and  ‘ rack-rail  locomotives 
for  underground  haulage.  Chapter  \ III  has  a dt’8C^Ptl0^  0 lg  . 
Sullivan  electric  coal-ciftter  added,  but  we  also  note  that  fig.  118  is 
printed  upside  down;  and  Chapter  IX  hts  been. enlarged  wtha 
few  notes  on  electrical  winding.  As  a text-book  for  the  use  ot 
mining  students  studying  for  the  various  examinations  in  mining 
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science,  it  no  doubt  Berves  a useful  purpose,  and  the  numerous 
arithmetical  examples  are  very  helpful  to  the  student.  The  volume 
would  be  very  much  improved,  even  as  a text-book,  if  a little  more 
information  and  explanation  were  added  to  the  chapters  dealing 
with  dynamos  and  motors,  much  of  which  is  quite  out  of  date,  and, 
in  fact,  before  another  edition  is  published,  we  would  recommend 
the  entire  re-writing  of  this  portion  of  the  work. 

Trade  Announcements. — We  are  asked  to  state  that, 

in  view  of  the  increase  of  business  in  their  large  gas  engine  depart- 
ment, and  of  their  intention  to  take  up  the  direct  sale  of  their 
Diesel  oil  engines  in  England,  the  M AN.  (Maschinenfabrik 
Augsburg-Nii rnbsrg  A.G ) — in  the  English  gas  engine  trade 
hitherto  known  in  England  as  “The  Nuremberg  Co.  have, 
as  a result  of  a friendly  arrangement,  terminated  their  agency 
agreement  with  Mr.  James  Halcrow,  18,  Coleman  Street,  London, 
E.C.,  and  have  opened  an  office  in  London.  All  communications 
should  in  future  be  addressed  M.A.N.,  219,  Caxton  House,  West- 
minster S.W.  Telegraphic  address,  "Klettillo,  London.”  Tele- 
phone “ 3775  Victoria.” 

Messrs.  Jackman  & Mabchant,  electrical  engineers,  have  opened 
new  premises  at  69,  Sandgate  Road,  Folkestone. 

Mb.  H.  W.  Tekton,  electrical  engineer,  has  removed  from  7,  9 
and  11,  Albion  Street,  to  19,  Lichfield  Street,  Hanley,  Staffs. 

Messbs  J.  E.  Neal  & Sons,  electricians,  402-4,  Evelyn  Street, 
Deftford,  S.E.,  announce  that  they  are  retiring  from  business.  The 
stock  is  to  be  disposed  of  by  auction. 

New  Zealand  and  British  Trade  — Press  dispatches 

from  Wellington,  N Z , quote  Mr.  McKenzie,  Minister  for  Agri- 
culture, as  follows: — “ We  bear  a good  deal  about  patriotism,  but 
when  it  is  remembered  that  the  money  spent  on  importing  goods 
from  foreign  countries  assists  those  countries  to  build  armaments 
for  the  destruction  of  our  commerce  and  the  humiliation  of  our 
flag,  we  are  constrained  to  advocate  a policy  on  the  lines  of  that 
of  Canada,  and  give  a preference  to  British  goods  in  British 
markets.” 

Brescia  Electrical  Exhibition.— Those  who  are 

interested  in  this  international  exhibition  (August  to  October  next), 
can  obtain  particulars  from  the  Italian  Chamber  of  Commerce,  4, 
St.  Mary  Axe,  London,  E.C. 


LIGHTING  and  POWER  NOTES. 


Baillieborongh  (Ireland). — The  RD.C.  has  petitioned 

the  L.G.B.  to  grant  it  urban  powers  for  the  purpose  of  giving  effect 
to  the  proposed  electric  lighting  scheme  for  the  town. 

Barnstaple. — At  the  last  meeting  of  the  Board  of 

Guardians  the  Visiting  Committee  recommended  that  the  house, 
hitherto  lit  by  oil  lamps,  be  lighted  either  with  gas  or  electricity. 
The  cost  of  installing  gas  would  range,  according  to  the  tenders 
received,  from  £G3  to  £95,  and  for  electricity,  from  £125  to  £lo2. 
Mr.H.  Radford  said  they  had  ascertained  thecost  of  lighting  Taunton 
and  Exeter  workhouses  by  gas  and  electricity,  respectively,  and  on 
this  basis  electricity  would  cost  8s.  2d.  per  lamp,  and  gas  &s.  5Jd. 
per  lamp  per  annum.  He  was  satisfied  that  if  electricity  was 
adopted  it  would  prove  cheapest,  most  convenient  and  safest.  The 
Master  said  the  workhouse  cost  £23  10s.  to  light  with  oil  last  year. 
Mr.  M.  Clogg  thought  that  gas  would  be  more  useful  for  heating 
and  cooking.  The  Chairman  pointed  out  that  the  workhouse  was 
heated  with  hot  water  pipes,  and  that  the  cooking  was  in  connection 
with  the  same  installation.  If  jets  were  left  on  by  careless  persons 
— and  they  had  to  remember  that  some  of  the  inmates  in  that  insti- 
tution were  “on  the  border-laud  there  would  be  more  daDger 
than  with  electricity.  Several  members  strongly  advocated  tbe 
claims  of  electricity,  whilst  one  or  two  championed  the  use  of  gas. 
It  was  decided  by  a large  majority  to  install  the  electric  light,  only 
Bix  members  voting  for  gas. 

Bath. — A L.G.B.  inquiry  was  held  on  .June  23rd  relative 
to  the  application  of  tbe  T.C.  for  a loan  of  £11,700  for  electric 
light  purprses.  There  was  no  opposition.  The  mm  is  made  up  as 
follows Spsat  in  excess  of  loans  and  on  work  for  which  a loan  has 
not  been  applied  for,  £5,199  11s.  8d.  ; mains  extensions  and 
services,  £6, GOO;  automatic  6tokers,  £500.  The  inquiry  was 
adjourned  until  July  2ad. 

Canada. — The  Minister  of  Railways  and  Canals  has 

agreed  to  grant  a lease  to  tbe  Noribumberlnnd-Durbam  Power  Co. 
at  Port  Hope,  of  the  remaining  portion  of  the  Healey  Falls  water 
power  controlled  by  the  Federal  Government.  Development  of 
the  power  will  proceed  concurrently  with  the  construction  of  the 
Trent  Valley  Canal  whteb  passes  through  the  company’s  property, 
and  will  also  'facilitate  the  eaTly  construction  of  the  Cobourg, 
Port  Hope  and  Havelock  Electric  Railway. 

Cape  Colony. — Uitexhage. — On  .June  4th  the  Mayor 

laid  the  foundation  stone  of  the  electric  power  house.  The  Deputy- 
Mayor  explained  that  the  town  was  to  be  lighted  by  16  arc  lamps  of 
1,260  c.p.  each  and  280  lamps  of  40  c p.  each.  It  is  expected  that 
the  scheme  will  be  sufficiently  advanced  to  light  the  streets  within 
six  months.  Private  lighting  will  follow. 


Chile. — La  Sociedad  de  Alumbrado  Electrico,  of  Punta 

Arenas,  has  secured  a concession  to  install  poles  and  electrical 
mains  in  the  street.B  of  the  town  in  connection  with  the  electric 
lighting  undertaking  during  a period  of  20  years. 

Continental  Notes. — Germany. — The  Paderborner 

Electricitiitswerke  und  Strassenbahn  GeBellschaft  is  the  title  of  a 
new  company,  which  has  just  been  formed  at  Paderborn,  with  a 
capital  of  £60,000,  to  acquire  and  extend  the  electric  tramways  in 
the  town  and  to  establish  a central  electric  lighting  station.  The 
Rhenische-Westfalische  Electricitiitswerke  Gesellschaft  is  in- 
terested in  the  new  undertaking. 

Droylsden. — The  local  co-operative  society  has  decided 

to  light'  its  premises  by  electricity  in  place  of  gas.  The  parish 
church  is  also  to  be  wired,  and  several  large  firms  have  decided  to 
become  consumers  of  electricity. 

Finchley. — The  accounts  of  the  electricity  undertaking 

for  the  year  ending  March  31st  last  show  that  on  capital  account 
there  was  spent  during  the  12  months  £13,405,  as  against  £12,638 
in  the  previous  year.  The  maximum  load  had  increased  from  509 
to  610  kw.,  and  the  amount  of  electricity  generated  had  increased 
from  897,502  units  to  980,000  units.  The  amount  sold  to  consumers 
was  580,750  units,  as  against  485,060  in  the  preceding  year,  and  for 
public  lighting  233,725  units  had  been  sold,  as  against  244,700  in 
the  previous  year.  The  income  from  private  lighting  was  £9,433, 
as  against  £8,000  in  1907-8.  The  receipts  from  power  had  increased 
from  £642  to  £797,  while  the  amount  for  public  lighting  had 
decreased  from  £1,685  to  £1,678.  The  balance  carried  to  net 
revenue  was  £6,809,  as  againBt  £5,550  last  year.  After  payment  of 
interest,  &c.,  there  was  a balance  of  £86  odd  to  carry  forward,  as 
against  a deficit  of  £292  last  year. 

Gosport. — The  U.D.C.  has  decided  to  give  the  gas  com- 
pany 12  months’  notice  to  terminate  its  agreement  for  street  light- 
ing, and  then  to  ask  for  fresh  terms.  It  was  pointed  out  by 
Mr.  Harvey  that  the  cost  of  gas  at  3s.  per  1,000  cb.  ft.  worked  out 
at  £2  12s.  6d.  per  lamp  per  year,  which,  at  their  present  price, 
left  £1  for  labour  and  maintenance.  But  electric  light  at  2§d.  per 
unit  would  be  £3  per  lamp  ; or  12s.  6d.  cheaper  than  gas.  It  was 
desired  to  light  the  Fareham  Road  with  electric  light,  but  nego- 
tiations could  not  be  entered  into  until  the  gas  company  had 
received  notice. 

Llanberis. — The  P.0,  has  asked  Mr.  Paton,  of  the 

Electric  Power  Oo.,  to  submit  terms  for  lighting  the  parish  by 
electricity. 

London. — Poplar.  — Negotiations  have  taken  place 

between  the  borough  electrical  engineer  and  the  engineer  of  the 
Stepney  undertaking,  for  a supply  in  bulk  to  Stepney  during  the 
removal  of  plant  to  the  new  generating  station.  Tbe  contemplated 
demand  is  for  a minimum  of  250  kw.  running  continuously  for 
24  hours  per  day,  except  for  a Bhort  interval  on  Sundays,  with 
liberty  to  raise  the  demand  to  500  kw.  The  contract  is  to  run  from 
July  1st  to  September  30th,  1909,  the  price  to  be  0'3d.  per  unit,  for 
all  energy  supplied,  untransformed,  at  the  Limehouse  sub  station, 
subject  to  a clause  relating  to  coal  strikes.  The  minimum  quantity 
is  estimated  at  550,000  unit3.  The  committee  has  agreed  to  the 
f jregoing  arrangements. 

Marylebone. — The  general  manager  (Mr.  Seabrook)  of  the  elec- 
tricity undertaking  has  reported  to  his  committee  that  the  sale  of 
current  for  lighting  purposes  is  going  to  seriously  decrease  when  the 
metallic-filament  lamp  becomes  better  known,  and  from  other 
directions  the  department  is  likely  to  experience  a decreased 
revenue.  In  a year  or  so  there  would  also  be  an  increased  assess- 
ment. His  position  was  that  he  had  two  different  and  equally 
important  classes  of  work  to  do  (1)  overhaul  of  organisation  ; (2) 
development  of  supply.  He  was  anxious,  and  it  was  necessary  for 
the  two  to  go  on  simultaneously,  but  he  did  not  feel  it  would  be 
wise  to  tackle  the  two  together  single-handed,  and  he  asked  per- 
mission to  engage  a gentleman  (Mr.  H.  H.  Holmes,  sales  manager 
at  West  Ham)  of  great  experience  in  the  direction  of  development, 
at  a salary  of  £400  a year.  Mr.  Holmes  was  aged  32.  The  com- 
mittee decided  in  favour  of  Mr.  Holmes  being  appointed,  subject  to 
a month’s  notice  on  either  side. 

Maidstone. — The  local  gas  company  has  written  to  the 
Mayor  protesting  against  the  proposal  of  the  Corporation  to  convert 
158  street  lamps  to  electric  lighting. 

Morccambe. — The  Electric  Lighting  Committee  has 

decided  that  the  engineer  shall  report  on  the  possible  improve- 
ment of  the  Corporation  electrical  plant,  by  substituting  either  oil 
or  gas  for  steam  power. 

Plymouth. — The  T.C.  has  decided  to  extend  the  mains 

in  order  to  Bupply  electricity  for  lighting  and  power  to  the  works  of 
the  new  Patent  Candle  Co.,  and  Messrs.  R.  & R.  Bayly,  Button  Road. 

Kadclifle  (bancs.).— The  U.D.C.  has  received  sanction 

to  a loan  of  £4,336  for  additional  generating  plant, 

A supply  of  energy  for  power  purposes  to  the  new  mill  of  Messrs. 
J.  C.  Hamer,  Ltd.,  has  been  offered  at  j’d.  per  unit  net. 

St.  Germans. — A committee  of  the  Board  of  Guardians 

recently  passed  a resolution  recommending  the  acceptance  of  the 
tender  of  the  West  of  England  Agricultural  Co-operative  Society 
for  installing  the  electric  light  in  the  workhouse.  After  some 
discussion  by  the  Guardians  the  matter  was  deferred. 

Shrewsbury.— The  E.L.  Committee  is  urging  the 

necessity  of  developing  the  electrical  undertaking,  and  that  a loan 
of  £10,000  should  be  obtained  for  this  purpose,  Among  the  various 


18 


THE  ELECTRICAL  REVIEW, 


[Vol.  65.  No.  1,649,  July  2,  1909. 


items  included  in  the  above  'are  mains,  £2,700 ; services,  £900  ; 
meters,  £450  ; mechanical  stokers,  £900  ; boiler,  pump,  &c.,  £800  ; 
Btreet,  lighting,  £500 ; amount  overspent  on  capital  account, 
£3,672,  &c. 

SoU'lumptoil. — The  borovgh  electrical  engineer  bas 
bee,,  in  communication  with  the  Sou<h-WeBtern  Railway  Co.  as  to 
the  supply  of  energy  to  the  D cks,  the  present  supply  from  tbe 
company’s  own  works  being  irs  frcient  The  company’s  chief 
engineer  asked  whether  the  Corporation  would  be  prepared  to 
supply  the  whole  of  tbe  Docks  with  electricity.  The  consumption  at 
present  is  about  1 \ million  units;  attheendof  the  present  year  it  will 
be  about  If  millions,  reaching  2 millions  on  the  completion  of  the 
new  wet  dock.  The  price  offered  was  Id  per  unit,  which  would 
bring  in  a revenue  of  between  £7,000  and  £8,000  per  year.  The 
borough  electrical  engineer  informed  his  Committee  that  the 
present  opportunity  appeared  the  last  the  municipality  would  ever 
have  of  supplying  that  undertaking  with  electricity.  The  Com- 
mittee decided  to  accept  the  offer  of  the  company  for  a supply  at 
ljd.  per  unit  on  a consumption  of  not  less  than  400,000  and  not 
more  than  600,000  units  per  annum  conditionally  that  the  supply 
is  a day  load  and  is  partially  discontinued  during  the  months  of 
December  and  January. 

Uxbridge. — Dr.  Lock,  the  medical  officer  to  the 

Guardians,  has  written  to  the  Board,  urging  it  to  consider  the 
advisability  of  substituting  electricity  for  gas  in  those  portions  of 
the  workhouse  in  which  the  last-mentioned  illuminant  is  used. 
Dr.  Lock  says : 11  From  every  point  of  view  electric  light  is 
superior  fob  surgical  and  medical  purposes.  It  is  healthier, 
cleaner,  safer  and  more  economical,  and  perhaps  the  riiost 
important  point  is  that  by  means  of  wall  plugs  and  hand  lamps  it 
can  instantly  be  brought  to  any  point  in  the  ward  for  examination, 
operative  and  nursing  purposes.  In  every  hospital  with  which  I 
am  acquainted  electric  light  has  been  installed  and  gas  superseded. 
The  Metropolitan  Asylums  Board  last  year,  after  carefully  com- 
paring and  considering  the  two  systems,  came  conclusively  to  the 
opinion  that  electric  light  is  healthier,  cleaner,  safer,  more  con- 
venient and  more  economical,  and  have  installed  it  universally  in 
their  institutions.  Your  advising  engineer,  Mr.  Wingfield  Bold,  is 
very  strongly  of  the  same  opinion.  Your  gas  bill  for  the  laBt  12 
months  was  £161  9s.  8d.,  more  than  double  the  electric  light  bill, 
which  was  £77  8s.,  while  the  number  of  lights  by  each  system  is 
probably  nearly  the  same.”  In  conclusion,  the  medical  officer 
asked  that  in  any  case  a certain  number  of  electric  light  sockets  be 
put  in  each  ward. 

Walthamstow. — A recommendation  of  the  electrical 
engineer  has  been  adopted  with  reference  to  the  lighting  of  shops 
by  means  of  Osram  lamps.  The  terms  are  to  be  as  follows: — 
200- c.p.  lamps  at  a minimum  inclusive  price  for  currtnt  and  main- 
tenance of  £2  10s.  per  lamp  per  annum,  and  10C-C.P.  lamps  at 
£1  10s.  per  lamp  per  annum,  the  charges  to  be  based  on  a consump- 
tion of  150  and  80  units  per  lamp  per  annum  respectively. 

Whitclmrch. — The  L landaff  and  Dinas  Powis  R.D.C. 

has  applied  for  a loan  of  £2,960  for  the  provision  of  E.L.  plant  at 
Whitchurch. 

lardley. — A difficulty  has  arisen  over  the  electric  light- 
ing. A few  nights  ago  a special  meeting  of  the  District  Council 
was  held,  when  the  following  recommendation  from  the  Tramways 
and  Electric  Lighting  Committee  was  preseuted That  in  view 
of  the  serious  objections  to  the  terms  of  the  agreement  with  the 
City  of  Birmingham  Tramways  Co.,  Ltd.,  of  June  8th,  1908,  raised 
by  the  reports  of  the  Council’s  electrical  engineer  (Mr.  C.  H. 
Gadsby)  and  the  consequent  impossibility  of  framing  a scheme  for 
putting  into  operation  the  Council’s  electric  lighting  orders,  based 
on  such  agreement,  which  would  be  at  all  likely  to  meet  with  the 
approval  of  the  B.  of  T.  and  L.G.B , notice  be  given  to  the  said 
company  terminating  the  agreement,  above  referred  to.”  Mr.  A. 
Blackham,  the  chairman  of  the  Council,  in  moving  the  adoption  of 
the  recommendation,  pointed  out  that  there  appeared  to  be  a good 
deal  of  misconception  as  to  the  position  of  affairs.  It  seemed  to 
be  feared  that  with  the  carrying  out  of  the  recommendation  the 
whole  of  the  Council’s  electric  lighting  order  fell  to  the  ground, 
and  the  work  had  to  be  commenced  again.  That  was  not  so. 
Of  course,  the  Committee  had  been  compelled  during  the  past  few 
months  to  do  all  it  could  to  carry  out  the  agreement,  but  the 
recommendation  now  proposed  only  affected,  as  they  knew,  one 
particular  part  of  the  electricity  supply  scheme,  that  of  traction,  and 
did  not  touch  the  general  supply  of  electricity  to  the  district. 
Speaking  for  himself  and  not  for  the  Council,  he  could  not  help 
feeling  that  the  threatened  annexation  of  the  dirtrict  was  an 
element  in  the  question  which  they  could  not  exclude,  and  which 
would  have  to  be  very  carefully  considered  if  the  matter  came  up 
for  consideration.  Mr.  S.  Mason  seconded  the  motion,  and  Mr. 
Blackham  stated  that  it  was  not  advisable  for  the  Council  to 
discuss  the  new  schemes  prepared  at  present.  The  motion  was 
carried. 


TRAMWAY  and  RAILWAY  NOTES. 


Chile. — A project  has  been  submitted  to  the  Chilian 

Government  by  Don  Roberto  von  Braun  to  convert  the  No.  1 
section  of  the  State  Railways  to  electric  traction,  and  a Special 
Commission  has  been  appointed  to  consider  and  report  upon  the 
cheme. 


Continental  Notes.  — Switzerland.  — The  Fmilh 

FitMrale  Suisse  publishes  particulars  of  a decree  granting  to  a pre- 
liminary committee,  represented  by  M.  Antonio  Soldini,  of  Bissone, 
an  80  years’  concussion  for  the  construction  and  working  of  an 
electiic  tramway  from  Capolago  1o  Bissone.  The  line  will  be 
single  track  and  of  1 metre  gauge. 

According  to  the  latest  returns,  the  length  of  electrical  lineB, 
which  in  1901  was  400  km.,  amounted  to  1,019  km.  in  1908,  which 
represented  about  18  per  cent,  of  the  Swiss  railway  system.  The 
total  amount  of  capital  invested,  so  far,  in  electrical  railways  and 
tramways,  is  about  104,000,000  fr. 

Spain. — La  SociAte  des  Tramways  de  Madrid  is  about  to  com- 
mence the  construction  of  a new  line  of  electric  tramway  between 
the  Paseo  de  Recoletos  and  the  Calle  de  Florida  in  the  Spanish 
capital. 

Dartford. — The  U.D.C.  on  June  24th  sealed  the  assign- 
ment of  the  lease  of  the  tramways  from  Messrs.  J.  G.  White  & Co., 
Ltd.,  to  Messrs.  Balfour,  Beatty  & Co.,  Ltd. 

Fife. — Dunfermline  T.C.  has  had  a conference  with 

representatives  and  the  promoters  of  the  tramway  company  which 
proposes  to  run  tramways  from  Kirkcaldy  to  Iuverkeithing  by  way 
of  Burntisland  and  Aberdour.  An  agreement  had  been  come  to 
with  the  other  local  authorities,  and  the  company  desired  per- 
mission to  enter  the  south  side  of  Dunfermline.  Another  company, 
which  has  running  powers  between  Dunfermline  and  Lochgelly, 
has,  however,  intimated  its  intention  of  constructing  a tramway  to 
link  up  Dunfermline  with  the  naval  base  at  Rosyth,  and  it  is 
understood  that  in  the  event  of  its  powers  being  put  into  operation, 
the  promoters  of  the  Kirkcaldy  to  Inverkeithing  scheme  will  not 
proceed  with  the  proposal  to  enter  Dunfermli  & but  will  link  up 
with  the  other  system  at  Inverkeithing.  It  is  l' ' «<•  i that  there  is 
every  prospect  of  the  line  from  Inverkeithing  to  Kirkcaldy  being 
carried  through.  This  tramway  is  to  connect  with  the  Corporation 
system  at  Kirkcaldy,  and  the  entire  scheme  will  provide  a direct 
route  of  tramway  all  the  way  from  Inverkeithing  to  Leven,  a 
distance  of  about  16  miles. 

Halifax. — The  B.  of  T.  has  refused  the  application  of 

the  Corporation  for  doubling  tbe  tramway  between  Broad  Street 
and  Woolshops,  also  for  a loop  line  in  Broad  Street  and  a further 
line  in  George  Street.  Col.  Druitt  states  that  he  is  not  convinced 
of  the  necessity  for  the  new  work,  which  would  be  undertaken 
against  the  wishes  of  the  owners  of  property  affected. 

Leeds. —The  opening  of  the  last  section  of  the  Yeadon 

and  Guiseley  extension  of  the  Corporation  lines  was  fixed  for 
Wednesday  last,  when  the  B.  of  T.  inspection  would  also  take 
place. 

London.— The  Metropolitan  Railway  Co.  announces  that 

from  July  1st,  it  will  run  a number  of  non-stop  trains  from  stations 
on  the  Aylesbury  extension  to  the  City  without  change  at.  Baker 
Street,  as  heretofore.  For  this  purpose,  an  additional  junction  has 
been  provided  at  Baker  Street. 

Middlesex. — At  the  meeting  of  the  County  Council  on 

June  24th  the  Highways  Committee  reported  that  it  had  been 
agreed  to  join  with  London  in  a Bill  for  the  proposed  tramway 
from  Cricklewood  to  Marble  Arch.  Under  this  scheme  Middlesex 
will  construct  the  tramway  (on  the  overhead  trolley  system)  and 
widen  the  road  from  Cricklewood  to  Netherwood  Street  at  an 
estimated  cost  of  £80,000.  The  portion  of  the  line  from  Nether- 
wood Street  to  Bridge  Terrace  is  to  be  constructed  by  the  L.C.C. 
at  an  estimated  cost  of  £70,000.  From  Bridge  Terrrace  to  Marble 
Arch  the  tramway  is  to  be  on  the  conduit  system,  and  from  Nether- 
wood Street  to  Bridge  Terrace  on  the  dual  system  of  overhead 
trolley  and  conduit.  The  managing  director  of  the  lessee  company 
is  prepared  to  recommend  his  board  to  take  a lease  of  the  Middle- 
sex portion  of  the  tramway.  On  the  recommendation  of  the  Com- 
mittee the  Council  passed  a resolution  approving  of  the  principle 
of  the  proposed  scheme. 

U.S.A. — According  to  the  daily  Press,  some  3,000  street 

car  employes  of  PittBburg,  Allegheny  City  and  district  struck  work 
on  Sunday  last,  shutting  down  over  600  miles  of  tramways,  &c. 
When  the  local  steel  workers  found  that  they  were  deprived  of 
their  usual  holiday,  an  attempt  was  made  to  wreck  the  cars  and 
mob  the  strikers. 

New  York  —The  New  York,  New  Haven  and  Hartford  Railroad 
Co.  has  decided  to  electrify  its  entire  line  from  New  York  to  New 
Haven  ; the  electric  /.one  now  runs  only  to  Stamford.  The  com- 
pany intends  also  to  electrify  the  Harlem  River  branch,  which  runs 
from  the  Harlem  River  to  New  Rochelle.  It  is  proposed  that  four 
tracks  on  each  of  these  roads  be  electrified.  Ir.  is  expected  that  the 
work  will  be  completed  in  about  18  months.  It  was  decided  at  the 
directors’  meeting  on  June  12th  that  the  electrical  extension  should 
first  be  operated  for  freight,  and  later  for  passengers.  The  work, 
which  will  cost  $20,000,000,  will  be  put  up  to  open  competition. 

Chicago.— The  final  report  of  the  Subway  Bureau  of  the  City  of 
Chicago  has  been  made  public.  Tbe  Electrical  World , N.Y  , says 
that  it  contains  four  sets  of  plans  for  subwayB  for  street  railways 
in  the  central  district,  ranging  in  estimated  cost  from  $100,000,000 
to  $112,000,000.  Each  of  the  plans  is  so  arranged  that  it  may  be 
made  to  include,  besides  the  subway  itself,  galleries  for  public 
utilities.  The  plan  which  appears  to  meet  with  most  favour  pro- 
vides for  the  construction  of  six  through  routes  ; two  of  these  will 
connect  the  north  side  and  south  side,  two  the  north  side  and  west 
side  and  the  others  the  south  side  and  west  side.  This  plan  also 
contemplates  a subway  which  will  run  around  the  heart  of  the 
city  in  close  proximity  to  nearly  til  the  railroad  stations.  The 
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plans  provide  for  a seating  capacity  of  about  500,000  passengers  ; 
this  should  provide  for  the  growth  of  the  population  of  Chicago, 
at  the  present  rate  of  increase,  until  the  year  1932.  Including 
standing  room,  the  system  will  not  reach  its  ultimate  maximum 
capacity  until  1950.  The  plans  are  not  worked  out  in  detail,  and 
the  proposals  are  largely  tentative  in  form. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Imperial  Press  Conference. — On  Friday  last  the 

committee  appointed  to  consider  “Cable  Bates  and  Press  Inter- 
communication ” presented  its  report  to  the  Conference.  The 
committee  had  passed  resolutions  to  the  effect  that  it  was  urgently 
necessary  that  the  Governments  of  the  British  Empire  should  take 
steps  to  increase  the  means  and  to  reduce  the  cost  of  electric 
communication  between  the  different  parts  of  the  Empire ; that 
steps  should  be  taken  to  draw  the  attention  of  the  India  and 
Colonial  Offices  and  the  Eastern  Telegraph  Co.  to  the  high  chargfs 
made  by  the  Indian  authorities  on  all  cable  messsges  to  and  from 
the  United  Kingdom  placed  on  the  Indian  wires,  and  to  the  preseiit 
scale  between  ordinary  and  Press  cable  rates,  with  a view  to 
securing  immediate  relief  in  both  respects ; that  the  attention  of  the 
Colonial  office  and  the  companies  be  called  to  the  prohibitive  rates 
at  present  obtaining  in  the  West  Indies  ; and  that  the  desirability 
of  establishing  a chain  of  wireless  telegraph  stations  between  all 
British  countries,  for  the  cheapening  of  electrical  intercommunica- 
tions and  for  the  safety  of  the  mercantile  marine,  be  urged  upon 
the  Governments  concerned. 

A further  resolution  called  upon  the  secretary  to  inquire  whether 
the  Pacific  Cable  Board  and  the  Eastern  Telegraph  Co.  were  pre- 
pared to  grant  a reduced  Press  rate. 

The  Chairman  (the  Hon.  H.  L.  W.  Lawson)  stated  that  in  reply 
to  the  last  proposition  the  Pacific  Cable  Board  had  consented  to 
reduce  their  charges  for  Press  messages  to  one-half.  The  New 
Zealand  Government  would  similarly  reduce  its  terminal  charge, 
and  probably  the  Commonwealth  Government  would  do  likewise. 

It  was  agreed  that  the  standing  committee,  of  which  five 
members  would  form  a quorum,  should  continue  to  act  on  behalf 
of  the  Conference  until  the  next  Conference  was  held,  and  the 
resolutions  were  adopted  unanimously. 

In  the  discussion  Mr.  Moberly  Bell  pointed  out  that  the  con- 
cession made  by  the  Pacific  Cable  Board  represented  a reduction 
of  2£d.,  reducing  the  Press  rate  to  Australia  from  Is.  to  9^d.  a 
word.  Mr.  T.  Temperley  said  that  while  the  Pacific  cable  was 
7,800  miles  long,  and  the  Atlantic  cables  only  1,800  to  2,000  miles, 
the  Atlantic  cable  companies  received  5d.  a word,  and  the  Board 
received  only  4d.  to  Australia  and  5d.  to  New  Zealand. 

Mr.  P.  D.  Ross  reintroduced  his  resolution  that  there  should  be 
State-owned  electric  communication  between  the  British  Ides  and 
Canada,  and  State  control  of  electric  communication  across  Canada. 
He  pointed  out  that  he  did  not  use  the  words  “ Atlantic  cable,”  as 
he  believed  that  they  were  on  the  eve  of  great  advances  in  wirelesB 
telegraphy.  Mr.  Marconi  had  said  that  morning  that  next  August 
he  hoped  to  be  able  to  supply  a service  of  15,000  words  at  least 
across  the  Atlantic  at  half  the  existing  cable  rates. 

Mr.  Marconi  said  that  at  present  there  were  difficulties  in 
connection  with  transmission  over  the  landlines  of  the  North 
American  continent,  but  he  believed  they  could  be  overcome.  The 
cost  of  stations  capable  of  communicating  over  a distance  of  3,000 
miles  would  be  about  £50,000  each.  In  the  near  future,  he 
believed,  distances  of  6,000  miles  or  more  might  be  covered.  At 
present  they  could  transmit  a limited  amount  of  Press  messages 
across  the  Atlantic  at  2|d.  a word ; if  the  traffic  was  considerable 
the  charge  might  he  reduced  to  2d.  a word  between  England  and 
Canada.  The  present  speed  across  the  Atlantic,  he  said,  was  25 
words  a minute ; they  hoped  to  double  it  by  duplexing. 

The  question  whether  the  resolution  should  refer  to  cables  or  to 
wireless  communication  was  discussed  at  some  length.  Mr.  E.  S. 
Cunningham  remarked  that  wireless  could  not  yet  be  regarded  as 
practicable,  and  that  the  resolution  therefore  implied  either  State 
competition  with  private  interests  (which  was  practically  con- 
fiscation) or  purchase  of  the  latter  ; and  Mr.  Charles  Bright  pointed 
out  that  the  speed  of  cable  telegraphy  had  been  estimated  at  half 
the  proper  value,  while  the  cost  of  an  Atlantic  cable  was  not  one 
million  sterling,  aB  bad  been  stated,  but  half  a million.  Eventually 
the  resolution  was  adopted. 

Other  resolutions  recommended  the  establishment  of  State- 
owned  electric  communication  between  Great  Britain  and  South 
Africa,  and  that  the  Governments  of  Australia  and  New  Zealand 
be  asked  to  co-operate  with  the  Pacific  Cable  Board  in  reducing  the 
cost  of  Press  messages. 

Several  of  tbe  resolutions  were  brought  before  the  Prime  Minister 
yesterday.  Mr.  Asquith  received  the  deputation  with  sympathy, 
and  assured  the  members  that  such  influence  as  the  Government 
possessed  would  be  used  in  the  direction  of  the  reduction  of  rates. 
He  pointed  out,  in  fairness  to  the  cable  companies,  that  they  had 
provided  a world-wide  system  of  enormous  value  to  the  Empire, 
and  had  very  substantially  reduced  their  rates  in  recent  years.  He 
agreed  that  any  Imperial  line  of  communication  ought  to  be  self- 
supporting,  and  that  wireless  communication  could  not  be  ignored, 
but  pointed  out  that  Mr.  Marconi  bad  not  yet  applied  for  the 
facilities  which  the  Postmaster-General  was  bound  to  give  as  Boon 
as  he  could  show  that  he  could  carry  on  a service  across  the 
Atlantic  with  reasonable  facility  and  speed.  The  Government 
would  be  anxious  to  keep  in  touch  with  the  standing  committee, 
which  he  regarded  as  the  solid  and  substantial  result  of  their 


deliberations  on  the  acknowledged  necessity  of  cheap  and  certain 
electric  communication  for  the  Empire. 

Newfoundland. — As  the  result  of  a change  of  Ministry, 

the  Government  has  declined  to  ratify  the  agreement  with  the 
Commercial  Cable  Co.  made  last  February.  The  agreement,  says 
Reuter,  granted  the  company  a special  concession  equivalent  to  the 
free  landing  of  a new  cable  on  the  colony’s  shore  next  month, 
whereas  the  other  companies  are  obliged  to  pay  4,000  dollars  a year 
cable  tax.  The  Government  insists  that  the  Commercial  Cable  Co. 
shall  pay  the  same  tax. 

Portsmouth. — The  Corporation  Telephone  Committee 

has  been  asked  whether  it  will  be  prepared  to  combine  with  its 
own  the  service  of  the  National  Telephone  Co.  in  its  area,  when 
the  latter  has  to  be  taken  over  by  the  Post  Office.  The  charges  which 
the  latter  proposes  to  levy  are  very  much  higher  than  the  municipal 
rates.  The  Committee  is,  however,  slightly  raising  the  rates  for 
the  lower  scales.  The  Corporation’s  licence  does  not  run  out  for 
another  16  years.  There  was  a decrease  in  ordinary  expenditure  of 
£117  last  year  as  compared  with  the  previous  year,  and  the  income 
was  also  lees  by  £138.  Principal  and  interest  payments  were  also 
heavier,  and  after  all  charges  were  met,  including  a payment  of 
£1,011  to  the  Post  Office  as  royalty,  the  sum  to  be  carried  forward 
is  £140,  which  is  £100  less  than  in  1907-8.  The  Committee  has 
gone  thoroughly  into  the  question  of  rates,  and  finds  that  there  has 
been  a loss  on  the  cheapest  service.  It  will  retain  as  at  present  the 
unlimited  service  rate  at  £5 17s.  6d.,  the  second  connection  at  £5  5s., 
and  the  service  of  1,800  calls  for  £5,  but  the  service  of  1,000  calls, 
which  hitherto  has  been  charged  £4,  is  to  be  raised  to  £4  5s. ; and 
the  £3  15s.  toll  service  plus  a halfpenny  per  call  is  to  be  abolished, 
while  the  £2  10s.  service  plus  a penny  per  call  is  to  be  raised  to 
£3  and  a penny  per  call.  The  principal  rates  of  the  Post  Office  and 
the  Portsmouth  and  Hull  municipal  services  will  therefore  compare 
as  follows: — 


Hull. 

Portsmouth. 


Calls. 

P.O. 

Business.  Residence. 

Business  ana  residence. 

1,000 

£7  0 

0 

£5  0 0 

£4 

5 0 

1,800 

£9  10 

0 

£6  6 0 £5  0 0 
(unlimited  tariff) 

£5 

0 0 

4,000 

£14  0 

0 

£6  6 0 £5  0 0 
(unlimited). 

£5 

17  6 

Post  Office  Agreements.— On  Monday,  at  Dublin,  Mr. 

Justice  Dodd  decided  that  while  telegraph  apparatus  and  workmen 
were  carried  free  of  charge  by  the  Great  Southern  and  Western 
Railway  of  Ireland,  under  agreement  with  the  P.M.G.,  the 
covenant  did  not  cover  telephone  apparatus  and  employes,  and 
therefore  the  carriage  of  these  would  have  to  be  paid  for. 

Telegraphic  Interruptions  and  Repairs 


Interrupted.  Repaired. 

Jamaica-Colon  May  6,  1909  June  3,  1909 

Dakar-Conakry  May  13,  1909 

Tangier-Cadiz  May  19,  1909 

Paramaribo-Cayenne  June  8,  1909  June  37,  1909 

Cayenne-8alinas  June  7,  1909 

Rome-Constantinople  ..  ..  ..  Junel4,1909  June  16,  1909 

Trinidad -Demerara June  19, 1909 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Acton. — July  12th.  Lead-covered  paper-insulated  cables 
for  the  U.D  C.  See  “ Official  Notices”  June  18th. 

Australia.  — Melboubne. — July  14th.  ODe  direct- 

current  steam-driven  generating  set  of  1,000,  1,250  or  1,500  kw.,  for 
the  Council.  See  “Official  Notices”  May  14th. 

Melbourne.—  August  4th.  Overhead  travelling  crane,  for  the 
Electricity  Supply  Committee.  See  “ Official  Notices  ” June  4tb. 

Melbourne —August  4tb.  Overhead  travelling  crane  for  the 
Council.  See  “Official  Notices”  June  11th. 

Melbourne  — July  7th.  18  transformers  for  the  City  Council. 
See  “Official  Notices”  June  18th. 

Melbourne  — July  7t b.  80  a c.  flame  arc  lamps  for  the  Council. 
See  “ Official  Notices  ” June  25tb. 

Melbourne. — July  23rd.  Insulated  copper  cables  for  tbe 
Council.  See  “Official  Notices”  to-day. 

Belfast. — Feeder  panelR  for  lighting  switchboard  in  the 
Corporation  electricity  supply  works.  See  “ Official  Notices  ” 
June  lltb. 

Belgium. — July  10th.  The  municipal  authorities  of 
Tongres  are  inviting  tenders  for  the  contract  for  the  extension  of 
tbe  electric  lighting  undertaking. 

July  14tb. — Tenders  are  being  invited  until  July  14th  by  the 
Sock'd  Nationale  des  Chemins  de  Fer  Vicinaux,  of  Brussels  (14, 
Rue  de  la  Bcience),  for  transformer  fub-station  plant  (continuous  to 
alternating  current)  in  connection  with  the  Spa-Verviers  electric 
railway. 

Canada. — Winnipeg. — August  2nd  and  16th.  The  city 

of  Winnipeg  is  advertising  for  rinders  for  tbe  hydraulic  and 
electric  equipment  of  the  generating  station  now  under  construc- 
tion on  the  Winnipeg  River,  at  Thirty-foot  Falls.  The  initial 
installation  will  consist  of  five  direct-connected  3,000 -k.v. a 
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60-cycle  three-phase  generating  units,  and  two  bsnks  of  trans- 
formers, each  consisting  of  three  single-phase  transformers  of 
3,000  k.v.a.  capacity.  All  electrical  control  and  other  auxiliary 
apparatus,  excepting  turbine  governors,  will  also  be  tendered  on  at 
the  present.  Tenners  for  the  hydraulic  machinery  are  due  on 
August  2nd,  and  for  the  electrical  equipment  on  August  16th.  The 
distribution  of  plans  and  specifications  will  be  made  from  the 
nffice  of  Messrs.  Smith,  Kerry  & Chace,  Winnipeg,  Man.  The 
contractors  at  the  site  of  the  works  have  made  good  progress,  have 
a large  plant  installed,  have  unwatered  the  power  house,  and  will 
shortly  begin  placing  concrete  in  the  dams  and  walls  of 
plant.  The  execution  of  the  transmission  line  contract  is  well  under 
way,  and  shipments  of  toweTS,  cables  and  insulators  will  begin 
during  June,  July  and  August,  respectively. 

France. — July  21st.  The  Paris  municipal  authorities 

are  inviting  tenders  for  a 60-h.p.  steam  engine  and  a 40-kw. 
continuous-current  dynamo  at  the  Paris  Municipal  School  of 
Physics  and  Industrial  Chemistry. 

Germany.  — Cologne. — July  15th.  The  Stiidtische 

Maechinenbau-Amt  requires  tenders  for  four  electrically-driven 
goods  lifts  for  the  harbour  installations  on  the  left  bank  of  the 
Rhine.-  Particulars  may  be  obtained  at  Is  6d.  per  set. 

Emden.— July  20th.  The  Koenigliche  Maschinenbau-inspection 
requires  two  electrically-worked  bucket  dredges 

Saarbbpecken. — July  19th.  The  Prussian  State  Railways 
require  a number  of  cranes  and  a transporter  bridge. 

Gravesend. — July  3rd.  Automatic  stoker  for  the  Elec- 
tricity  Committee.  See  u Official  Notices”  June  llth. 

Hornsey. — Electric  light  installation  for  the  North 

Harringay  Schools,  for  the  B C.  A reference  to  this  matter  appears 
in  our  “ Business  Notes”  June  25th. 

Italy. — Yenice. — July  10th.  The  Director-General  of 

the  Arsenal  of  Marine  requires  tenders  for  two  lots  of  electric  lamps 
and  carriers  estimated  at  £1,032.  A deposit  of  10  per  cent,  is 
required. 

London.— St.  Pancras.— July  10th.  Arc  lamp  carbons 
for  the  B.C.  See  “ Official  Notices  ” April  30th, 

Luton. — July  19th.  500-kw.  steam- iriven  generator,  and 
condensing  plant  for  the  Electricity  Department.  See  "Official 
Notices  ” to-day. 

Manchester. — July  13th.  Special  permanent  way  tram- 
way trackwork  for  the  T.C.  (deposit  £2  2s.).  J.  M.  M Elroy, 
General  Manager,  55,  Piccadilly,  Manchester. 

Pontypridd. — July  12th.  Condensing  plant,  circulating 
pump,  air  pumps,  pine  work,  &c.,  for  the  U D C.  electricity 
department.  See  “ Official  Notices  ” June  25th. 

Rotherham.— July  13tb.  Meters  for  the  Electricity 

Department.  See  "Official  Notices”  June  18th. 

Salford.— July  12th.  Re-wiring  at  the  Royal  Technical 
Institute  for  the  Electricity  Ccmmittee.  See  “Official  Notices” 
to-day. 

Spain. — The  municipal  authorities  of  Castellon  are  at 
present  inviting  tenders  for  the  concession  for  the  electric  lighting 
of  the  town. 

Stevenage. — The  U.D.C.  is  prepared  to  receive  appli- 
cations from  companies  cr  persons  willing  to  carry  out  its 
provisional  order.  See  " Official  Notices  ” June  11th. 

Swansea, — luly  7th  and  14th.  Arc  lamps,  resistances, 
chobiDg  coils,  &c.  ; cables;  arc  lamp  pillars,  brackets  and  gear; 
arc.  lamp  fpeder  pillarp,  joint  boxes,  &c.,  for  the  Corporation 
Electricity  Department.  See  “ Official  Notices”  June  25th. 


Burnley. — The  Education  Committee  has  accepted  the 
tender  of  Messrs.  Simpson  Bros.,  of  Burnley  and  Hapton,  amount- 
ing to  £1,425,  for  the  electrical  installation  at  the  new  Technical 
School,  as  per  specifications  of  the  borough  surveyor  and  electrical 
engineer. 


Canada. — Our  correspondent  writes  that  the  contract  for 
the  building  of  the  electric  line  between  Cobalt  and  Haileybury 
was  let  to  the  Nova  Scotia  Construction  Co.,  of  Sydney,  C.B.,  for 
$125,000,  work  to  commence  within  a week  from  the  Cobalt  end. 
The  contract  calls  for  the  completion  of  the  grading,  ties  and  rails 
to  be  laid  by  September  1st.  Final  arrangements  for  power  to 
operate  carB  have  not  yet  been  decided  upon,  but  one  of  the  various 
companies  constructing  plants  on  the  Montreal  River  will  supply  it. 

Dundee. — The  offer  of  Messrs.  Kelvin  & White  to  supply 
the  main  switchboard  for  the  Dundee  Technical  College,  at  a cost 
of  £300,  has  been  accepted. 

Hounslow. — The  D.O.  has  placed  an  order  with  Messrs. 
Babcock  & Wilcox,  Ltd.,  at  £310,  for  a mechanical  chain  grate 
stoker. 


London. — L.C.C. — The  Highways  Committee  received 

the  following  tenders  for  roadwork  and  platelaying,  exclusive  of 
rails  and  special  trackwork,  in  connection  with  the  construction,  on 
the  underground  conduit  system,  of  tramways  along  the  Victoria 
Embankment  east  of  John  Carpenter  Street,  Blackfriars  Road,  and 
Southwark  Street : — 


R.  C.  Brebner  & Co. 

Dick,  Kerr  & Co. 
A.  N.  Coles 


(recom.) 


£11,420 
1>,056 
12,945 

Chief  engineer’s  estimate 


W.  Manders 
J.  Mowlem  & Co. 


£13,599 

14,707 


£11,953 


Messrs.  W.  T.  Henley's  Telegraph  Works  Co.  are  to  receive  the 
contract  for  low-tension  cables  required  in  the  reconstruction  of 
the  Cambridge  Road  tramways,  at  a reduction  of  H per  cent,  on 
the  prices  in  their  existing  cable  contract.  The  total  is  estimated 
at  £2,750. 

Messrs.  Hadfield’s  Steel  Foundry  Co.,  Ltd.,  are  to  supply  a 
junction  and  cross-over  in  connection  with  the  tramway  tracks 
leading  into  the  Greenwich  Road  permanent  way  tramways  dep&t, 
at  £515. 

Stepney. — The  result  of  the  tenders  for  demand  indicators  for 
the  next  two  years  is  as  below : — 

Chamberlain  & Hookbam,  Lta.  (not  complying  with  specification) 

Engineering  Instruments,  Ltd (no  sample) 

B.l.  & Helsby  Cables,  Lta.  . . (not  complying  with  specification) 

Reason  Manufacturing  Co (recommended) 

Electrical  Co • • • ■ (no  sample) 

General  Electric  Co.  (combined  meter  and  demand  indicator; 

meter  not  complying  with  specification) 2,397 

For  time  switches  for  a like  period  the  following  tendered  : — 

Reason  Manufacturing  Co • • 

Venner  & Co (recommended)  813 

Wandsworth. — An  error  crept  into  our  last  week’s  table  of  the 
tenders  for  the  electric  lighting  and  bell  work  at  Putney  Secondary 
School.  The  price  quoted  by  Messrs.  Tilley  Bros,  was  £723, 
not  £523. 

Marylebone. — The  B.C.  has  accepted  the  tender  of  Cory  & Son, 
Ltd.,  for  the  supply  of  10,000  tons  of  coal  to  the  electricity  under- 
talrincr  in  the  New  ear.  at  10s.  lid.  per  ton. 


£311 

400 

405 

563 

1,669 


Margate. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Stuart  & Moore  for  electrical  fire  alarm  apparatus,  at  £68. 


Middlesex. — The  County  Council  on  June  24th  placed 

an  order  with  Messrs.  Dick,  Kerr  & Co.,  Ltd.,  for  the  construction, 
at  an  estimated  cost  of  £45,500,  of  the  Southbury  Road,  Enfield, 
tramway  (Railway  No.  4,  Order,  1906).  The  wotIc  is  to  be  done  on 
the  contract  price  on  which  the  firm  are  constructing  the  Regent’s 
Park  Road,  Ballards  Lane,  &c.,  and  the  Cricklewood  Lane  tramways. 


Wallasey. — July  3 2th.  Battery,  reversible  booster  and 
switchboard  lor  the  U D.C.  See  " Official  Notices  ” June  25th. 

Whitehaven.— July  20tb.  Lighting  the  Harbour 

Quays  for  five  years,  by  electricity,  gap,  or  other  means,  for  the 
Harbour  Commissioners.  See  “ Official  Notices  ” June  11th. 


CLOSED. 

Barking.— The  Electricity  Committee  has  received  the 
following  tenders  for  the  supply  of  a 250-kw.  three-phase  alternator, 
switchboard  and  motor: — 


Brush  Electrical  Engineering  Co 

General  Eleotric  Co,  ..  ..  • • •• 

Crompton  S Co (accepted  for  Sec.  1) 

Electric  Construction  Co 

Electrical  Co 

British  Thomson -Houston  Co 

Vickers,  Hons  A Maxim,  Ltd.  

I’.rnco  Peebles  A Co.  ..  ..  .J 

i m I.  \\ , itinghouse  Co 

Siemens  Bros.  Dynamo  Works,  Ltd.  (accepted  for 


Sec.  1. 

See.  2. 

Sec.  8 

£354 

£112 

£84 

360 

154 

87 

340 

175 

90 

405 

1H) 

89 

895 

128 

100 

402 

143 

no 

456 

109 

91 

450 

l’*<) 

107 

438 

136 

118 

530 

102 

109 

80 

Southampton— The  T.C.  has  accepted  the  tender  of 
Messrs.  P.  Brotherhood,  Ltd.,  at  £60,  for  an  air  compressor  for  the 
tramways  department. 

The  T.C.  has  received  the  following  tenders  for  the  supply  of 


ble : — 

1 Frankenburg  & Sons.— (»)  3,000  yards  10  sq.  in.  single-conductor  noble 
(I)  lead-covered  — , (2)  non  lead-covered  £1,770;  (5)  1,500  yards  0‘5  sq.  in. 
single-conductor  cable  (3)  lead-covered  — , (4)  non  lead-covered  £465. 

W.  T.  Glover  & Co.  (accepted  for  „ and  !>).-(«)  (1)  £1,828,  (2)  £1,794  ; (6)  (3) 

St.  Helens 'cable  and  Rubber  Co.-(u)  (1)  £1,862,(2)  £1,817;  (6)  (3)  £503, 

Johnson Tphillips,  Ltd. -(c)  (1)  £1,850,  (2)  £1,820;  (f.)  (3)  £490,  (4)  £476. 

W.  T.  Henley’s  Telegraph  Works  Co. — (a)  (1)  £1,850,  (2)  £1,825  ; (b)  (8)  £493, 
i n £477 

Western  Electric  Co  .-(a)  (1)  £1,847,  (2)  £1,828 ; (b)  (3)  £491,  (4)  £478. 

British  Insulated  and  Helsby  Cables,  Ltd.—  {a)  (1)  £1,853,  (2)  £1,830;  (b)  (3) 

Womens  Bros! 1 T( :o.-«»l  (1)  £1  ,873,  (2)  £1,810 ; (b)  (3)  £495,  (4)  £4K4. 
Cullender’s  Cable  and  Construction  Co.— [a)  (1)  £1,950,(2)  £1,900;  (b)(3) 

Craigpark  Electric  Cable  Co.-(«)  (2)  £2,200;  (6)  (4)  £480. 

New  Gutta-Percha,  Co.-(n)  (2)  £3,180;  (5)  (4)  £813. 


Walsall. — The  T.C.  lifts  accepted  the  tender  of  Messrs. 
Doulton  & Co.,  Ltd.,  for  1.Q00  yd.  of  stonework  troughing,  at  5d. 
per  yard, 
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FORTHCOMING  EVENTS. 


Junior  Institution  ot  Engineers.— Friday,  July  2nd.  At  7.30  p.m.  Visit  to  the 
engineering  workshops  and  laboratories  of  the  East  London  College. 


NOTES. 


Electricity  Works  Table. — We  are  informed  that  the 

voltage  given  in  our  table  for  Eltbam  (200  v.)  under  the  heading 
“ London— Woolwich,  Plumstead  and  Eltham,"  is  incorrect ; the 
supply  voltage  there  is  220  volts. 

The  Eight-Hours  Act. — July  1st,  1909,  is  a day 

fraught  with  grave  consequence  to  the  mining  industry,  and 
indirectly  to  all  the  great  manufactures  of  this  country.  It 
witnesses  the  coming  into  force  of  an  Act  which  embodies  a new 
principle,  namely,  control  by  the  State  of  the  number  of  hours 
which  a grown  man  may  do  in  a day.  If  an  eight-hours  day  is 
prescribed  for  the  miner,  who  shall  say  that  it  may  not,  in  future 
years,  he  made  unlawful  for  any  artisan  to  exceed  this  “ time 
limit  ” ? We  have  grave  misgivings  as  to  the  results  of  this  class  of 
legislation.  Signs  are  not  wanting  that  this  very  measure  i9  likely 
to  strain  the  relations  of  miners  and  employers,  and  there  are  certain 
remoter  consequences  which  may  be  looked  for.  Let  us  glance  at 
the  text  of  the  measure,  which  is  now  in  force  elsewhere  than  in  the 
Counties  of  Durham  and  Northumberland.  Sec.  1 (1)  provides 
that,  “ Subject  to  the  provisions  of  this  Act,  a workman  shall  not  be 
below  ground  in  a mine  for  the  purpose  of  his  work  and  of  going  to 
and  from  his  work,  for  more  than  eight  hours  during  any  consecu- 
tive 24  hours.  Then  follows  Sub-sec.  (2),  which  enacts  certain 
limitations  to  the  application  of  the  principal  section,  with  the 
result  that  it  is  not  intended  to  enforce  a hard-and-fast  eight- hours 
day.  Sub-sec.  (2)  provides  for  overtime  to  be  worked  under 
certain  circumstances,  which  are  enumerated.  It  appears  to  amount 
to  this — that  the  section  will  not  be  held  to  be  contravened 
in  cases  where  workmen  are  kept  underground  beyond  tbe 
time  limit  if  they  are  so  detained  to  meet  an  emergency  such 
as  accident,  danger,  apprehended  danger,  or  work  requiring 
to  be  completed  before  the  ordinary  work  in  the  mine  can  be  re- 
sumed, which  had  required  more  time  to  complete  than  was  fore- 
seen. Sec.  1 al*o  provides  for  a “shift”  of  workmen — that  is,  a 
body  of  men  whose  hours  for  beginning  and  terminating  work  in 
the  mine  are  approximately  the  same.  In  such  a case  the  legal 
period  underground  counts  from  the  time  the  last  workman  in  the 
“ shift  ” leaves  the  surface  up  to  tbe  time  the  first  workman  in  the 
“ shift  ” returns  to  the  surface.  L ter  in  the  same  section  (Sub- 
sec.  4)  it  is  provided  that  the  periods  of  time  occupied  in  lower- 
ing and  raising  a “shift”  mnst  have  the  approval  of  the  Inspectors 
of  the  district.  By  Sec.  1 (7)  {a)  foremen,  examiners,  deputies, 
pump  minders,  onsetters,  fanmen  or  fnrnacemen  are  entitled  to  be 
under  ground  9£  hours,  and  apparently  these  men,  or  aDy  of  them, 
may  be  employ  ed  overtime  like  the  regular  miners.  Subject  to 
what  baB  been  said,  there  are  but  two  sections  which  apply  to 
relieve  the  employer  from  the  rigour  of  this  extraordinary  statute. 
In  the  first  plac*,  an  addition  of  one  hour  may  be  made  to  the 
working  day  on  60  days  in  the  year.  Again,  in  time  of  war,  grave 
national  peril  or  industrial  disturbance,  the  King  may,  by  Order  in 
Council,  suspend  the  operation  of  the  Act  for  such  period  as  he 
thinks  fit. 

Electrical  Football  League.  — A special  general 

meeting  is  being  held  on  Wednesday,  July  14tb,  at  7 p.m.,  in  tbe 
offices  of  the  St.  James’s  and  Pall  Mall  Electric  8upply  Co.,  Ltd. 
Tbe  last  day  for  receiving  applications  from  thoee  clubs  who  intend 
joining,  is  Monday,  July  12th.  The  hon.  sec , Mr.  J.  W.  Fraser, 
;-,9,  Wearside  Road,  Lewisham,  S.E.,  will  be  pleased  to  give  aDy 
i iformation  required. 

Cricket. — Aberdeen  Corporation  electricity  department 
employes'  cricket  eleven  met  St.  Williams  C.C.,  ana  defeated  them 
by  23  rune. 

Morrison  v.  Brit  sh  Alinnininni  Co  , Ltd.— In  tbe 

Chancery  Divipicn  on  Tuesday,  Mr.  Cave,  K C.,  M.P.,  applied  to 
Mr.  Justice  Warrington  that  Mr.  A.  W.  Tait,  C.A.,  be  appointed 
leceiverand  manager  of  tbe  company  on  behalf  of  tbe  debenture 
stcck-bolders.  The  company.  he  said,  was  incorporated  in  1894, 
and  bad  a capital  of  ov<r  a million.  Of  its  debenture  stock, 
amounting  to  a millicn,  4300,0C0  was  reserved  to  pay  off  a Loch 
Leven  security.  The  plaintiffs  were  tbe  executors  of  the  late  Mr. 
Charles  MorrisoD,  and  held  £175,000.  A great  part  of  the  com- 
pany’s property  wa9  the  entire  share  issqe  of  the  Loch  Levin 
Electric  Co.  The  company  had  made  large  sales  of  aluminium, 
bnt  the  position  at  the  present  moment,  was  one  of  considerable 
j eopardy  for  the  holders  of  the  large  issue  of  stock.  Tbe  company 
had  endorsed  bills  amounting  to  £100.000,  which  were  due  that 
day,  and  had  also  borrowed  from  bankerp,  who  were  pressing  for 
the  reduction  of  the  loan.  Mr.  H.  E.  Wright,  for  the  company, 
said  it  did  not  offer  any  opposition  to  the  application.  The  com- 
jany  bad  been  very  successful  in  the  past,  and  it  was  hoped  that 
with  further  working  capital  it  would  be  even  more  successful  in 
the  future.  Tbe  appointment  was  asked  for  in  order  to  facilitate 
the  reconstruction  of  the  company.  His  Lordship  appointed  Mr. 
Tait  receiver  and  manager,  the  managership  not  to  extend  beyond 
October  31st, 


The  Electrical  Engineers’  London  Division  (Ter- 
ritorial Force). — A good  many  members  of  the  Corps  were  com- 
peting at  the  Stadium,  Shepherd’s  Bush,  in  the  Territorial  Perce 
Athletic,  Swimming  and  Cycling  Championships,  on  June  20th, 
and  had  the  satisfaction  of  getting  second  in  the  grand  aggregate 
for  the  £200  Challenge  Trophy,  just  missing  being  the  winners  by 
one  point,  and  beating  the  London  Scottish  by  one  point.  Nine 
prizes  were  won  by  the  Corps,  as  follows  : — 

High  Jump  Championship.— Sapper  C.  J.  R.  Stewart,  2nd  Prize. 

Quarter  Mile  Cycling  Championship.— Sapper  W.  E.  Cox,  3rd  Prize  ; Seoond 
Corporal  J.  Roden,  6th  Prize. 

Five-Mile  Cycling  Championship.— Sapper  W.  E.  Cox,  3rd  Prize ; Sapper 
A.  E.  Argent,  5th  Prize. 

110  Yards  Swimming  Championship. — Sapper  A.  J.  Monk,  3rd  Prize  ; Sapper 
A.  R.  Frazer,  6th  Prize. 

440  Yards  Swimming  Championship  — Sapper  A.  .T.  C.  Williams,  3rd  Prize. 

120  Yrards  Hurdle  Championship. — Corporal  F.  G.  Engholm,  4th  Prize. 

* Electric  Shock  Fatalities. — Ifc  is  reported  that  on 

24th  ult , while  John  Smith,  of  Armley,  was  employed  by  the  Leeds 
Forge  Co.  erecting  an  electric  crane,  he  accidentally  put  his  arm  upon 
a live  wire,  which  immediately  ignited  his  clothing.  It  was  found 
that  death  had  been  instantaneous. 

It  is  also  stated  that  Samuel  Higgs  and  Daniel  Eyre,  miners,  were 
killed  by  electric  shock  on  28th  ult.  at  the  Clifton  Colliery,  Not- 
tingham, where  they  were  working  upon  an  electric  coal-cutting 
machine.  Eyre,  the  motor  driver,  discovered  that  there  waB  some- 
thing wrong  with  the  machine.  He  pulled  the  starting  lever,  but 
immediately  fell  to  the  ground  lifeless.  Higgs,  who,  it  is  Baid, 
was  not  touching  the  machine,  was  next  seen  to  fall  backwards. 
His  face  was  badly  bruised,  but  when  comrades  went  to  his  assis- 
tance, it  was  found  that  he  was  still  breathing.  Artificial  respira- 
tion was  tried,  but  without  avail. 

Manchester  Engineering  Dispute  Settled. — According 

to  the  Financial  Times,  the  wages  dispute  in  the  Manchester  and 
district  engineering  trade  was  amicably  settled  on  24th  ult. 
Masters’  and  men’s  representatives  met  in  conference  to  consider 
the  proposed  reduction  of  Is.  per  week  in  time  rates  and  2^  per 
cent,  on  piece  rates.  It  was  ultimately  agreed  to  recommend  that 
the  present  rate  of  wages  should  remain  undisturbed  for  a period 
of  five  years  from  July,  and  that  any  subsequent  alteration  should 
be  subject  to  two  months’  notice. 

Annual  Sports. — Portsmouth  Corporation  Tramways 

Social  and  Athletic  Society  held  their  second  annual  sports  meeting 
on  Wednesday  laBt  week,  when  they  carried  through  a long  pro- 
gramme of  over  forty  events.  Our  correspondent  says  that  the 
racing  was  of  a high  order,  and  the  events  were  keenly  contested. 
The  chairman  of  the  Committee  was  Mr.  W.  R.  Spaven,  the 
manager  of  the  tramways ; Mr.  V.  G.  Lironi  was  vice-president, 
and  the  hen.  sports  secretary  was  Mr.  P.  H.  Roscoe.  One  of  the 
most  popular  events  of  the  afternoon  was  the  tug-of-war  between 
police  and  tramwaymen,  in  which  the  first-named  proved  to  be 
unpopular  with  the  public. 

Appointments  Yaeant. — Switchboard  attendant  for 

Stock! ou-on-Tees  electricity  works  (27s.  6d.) ; Electrical  engineer 
as  manager  of  the  Pontypool  electric  light  aDd  power  station 
(£125) ; Tramways  clerk  for  Rawtenstall  (25s.).  See  our  “ Official 
Notices  ” to-day. 

Fair  Wages  Clauses. — A committee  has  been  appointed 

to  advise  the  Deparlments  of  Government  with  a view  to  pro- 
moting uniformity  of  administration  and  co-cperation  between 
Departments  in  dealing  with  the  Fair  Wages  Clauses  of  Govern- 
ment contracts. 

National  Electrical  Manufacturers’  Association 

(Inc.). — A committee  meeting  of  this  Association  will  be  held  at 
the  offices,  Balfour  House,  Finsbury  Pavement,  E.C.,  on  Tuesday, 
July  13th,  at  2.30  p.m. 

Institution  and  Lecture  Notes. — The  Iron  and 

Steel  Institute. — Tbe  autumn  meeting  will  be  held  in  London 
from  Monday  to  Thursday,  September  27th  to  October  1st.  The 
mornings  of  Tuesday  and  Wednesday  will  be  devoted  to  the  read- 
ing and  discussion  of  papers  at  the  Institution  of  Civil  Engineers, 
Great.  George  Street,  Westminster.  The  afternoons  of  Tuesday 
and  Wednesday  will  be  devoted  to  visits  to  works  and  to  places  of 
interest  in  and  around  the  metropolis.  These  visits  will  include 
the  Royal  Arsenal,  Woolwich  ; the  works  of  Messrs.  Siemens  Bros., 
Woolwich  ; the  generating  station  of  tbe  L.C.C.  at  Greenwich  ; the 
works  of  Messrs.  Fraser  & Chalmers,  Ltd.,  Erith  ; the  Lambeth 
Potteries  of  Messrs.  Doulton  & Co.,  Ltd.,  at  d the  motor-car 
works  of  Messrs.  Napier  & Son,  Ltd  , Acton.  A visit  will  also  be 
arranged  to  the  Royal  Small  Arms  Factory  at  Enfield  and  to  the 
National  Physical  Laboratory,  Teddington.  On  Thursday  after- 
noon the  Lord  Mayor  and  the  Lady  Mayoress  will  hold  a reception 
at  tbe  Mansion  House.  There  will  also  be  visits  to  the  Mint,  to 
the  Halls  of  several  of  the  City  Companies,  and  to  the  places  of 
interest  in  tbe  City.  On  Friday,  Octobir  let,  it  is  hoped  to  arrange 
an  excursion  to  Portsmouth,  to  visit  any  men-of-war  that  may  be 
there  on  that  day. 

Isshtution  of  Mining  Electrical  Engineers  - At  a meet- 
ing on  Saturday  last,  held  in  Newcastle,  it  was  decided  to  form  a 
local  centre  of  the  Institution.  Mr.  H.  J,  Fisher,  Burn  House, 
Sbicey  Row,  Fence  Houses,  Durham,  is  honorary  secretary 

pro  tem. 

The  formation  of  a branch  in  Scotland  is  projected,  and  a meet- 
ing for  this  purpose  will  take  place  on  Saturday,  July  3rd,  at 
7 p.m.,  at  the  offices  of  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland,  Elmbank  Street,  Glasgow. 

Mining  Students’  Association.— Prof.  F.  G.  Baily  recently 
lectured  on  the  dangers  to  be  guarded  against  when  elec- 
tricity was  employed  jn  coal  mines,  and  suggested  that  the  men 
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responsible  for  the  safety  of  mines,  both  managers  and  inspectors, 
should  have  a more  exhaustive  training  in  all  parts  of  the  know- 
ledge they  were  supposed  to  possess,  that  they  should  be  paid  more 
liberally,  and  that  facilities  should  be  afforded  for  the  testing  of 
electrical  mining  plant  under  realistic  conditions. 

Conversaziones. — On  Wednesday  evening  the  annual 

Conversazione  of  the  Institution  of  Electrical  Engineers  took  place 
at  the  Natural  History  Museum.  We  shall  refer  to  it  more  fully 
next  week.  On  the  previous  evening  the  Roval  Society  of  Arts 
Conversazione  was  held  at  the  same  place,  Sir  W.  H.  White  receiving 
the  guests. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements,  * 


Central  Station  Officials. — Mr.  J.  A.  Hamp,  charge 

electrical  engineer  at  the  Metropolitan  Railway  Co.’s  Neasden  power 
station,  was  presented  by  the  staff,  on  June  23rd,  with  a cabin 
trunk,  as  a token  of  esteem,  the  occasion  being  Mr.  Hamp’s 
departure  from  Neasden  to  Brazil,  to  take  up  the  position  of  chief 
electrical  engineer  to  the  San  Paulo  Railway  Co. 

Tramway  Officials. — Mr.  H.  E.  Blain,  tramways 

manager  of  West  Ham,  was  voted  an  increase  in  salary  of 
£100,  to  be  followed  by  two  subsequent  annual  increments  of  £50 
each,  at  the  meeting  of  the  West  Ham  Council  held  on  the 
22nd  inst. 

General. — We  learn  that  Mr.  Henry  W.  Bowden, 

M.Inst.C.E.,  M.I.E.E  , after  about  18  years  as  managing  and  chief 
engineer  of  the  Brompton  and  Kensington  Electric  Supply  Co., 
Ltd.,  is  resigning  that  office,  and  is  accepting  the  position  of 
consulting  engineer  to  the  company — a more  or  less  permanent 
appointment.  Eighteen  years  is  a long  time  to  look  back  over  in 
connection  with  London  electricity  supply,  but  it  is  within  our 
recollection  that  when  Mr.  Bowden  took  charge  of  this  undertaking 
the  £5  shares  were  being  bought  for  a very  low  figure  indeed  by 
those  who  believed  in  the  future  of  the  company  and  in 
Mr.  Bowden’s  management  thereof : and  since  then  the  com- 
pany has  made  good  progress  and  achieved  excellent  results. 
It  will,  no  doubt,  be  satisfactory  to  the  shareholders  to 
know  that  Mr.  Bowden’s  intimate  knowledge  of  the  company’s 
affairs  is  to  be  retained  under  the  above  arrangement.  Mr.  Down 
will  take  up  the  management  (dating  from  July  1st),  and  for  a 
time  he  and  Mr.  Bowden  will  act  more  or  less  in  co-operation. 
Mr.  Down  will  zealously  devote  himself  to  winning  the 
new  consumer  by  the  aid  of  the  metal-filament  lamp,  and  in 
other  ways.  Our  readers  are  aware  that  Mr.  Bowden  is  also 
actively  interested  in  the  South  Metropolitan  Electric  Light  and 
Power  Co.,  Ltd.,  and  in  the  Woking  Electric  Supply  Co.  The  South 
Metropolitan  Co.  has  had  an  uphill  fight,  and  although  there  may  be  a 
temporary  fall  in  revenue  owing  to  the  on-coming  of  metal-filament 
lamps,  the  concern  has  a good  future  before  it,  and  more  particularly 
so  if  it  can  succeed  in  tapping  the  Bmall  consumer — a class  of  resi- 
dent that  is  very  largely  in  evidence  in  its  area.  The  company 
has  already  made  an  interesting  and  enterprising  beginning  in 
this  direction  by  taking  a house  in  Springbank  Road,  close  to 
Hither  Green  Railway  Station  and  fitting  it  up  with  a model 
installation,  wiring  and  furnishing  it  suitably  for  the  resident 
paying,  say,  from  £35  to  £40  per  annum  rental.  The  South 
Metropolitan  already  claims  third  position  among  the  London 
companies  for  low  costs,  with  an  output  of  rather  less  than 
one-fourth  of  that  of  its  competitors,  and  if  it  can  succeed  in 
tapping  this  large  source  of  revenue  it  will  greatly  improve  upon 
that  position.  We  are  asked  to  state  that  all  communications 
for  Mr.  Bowden  should  be  addressed  to  him  at  30,  Craven  Street, 
Strand,  W.C. 

The  Worcester  City  Education  Committee  has  appointed  Me. 
C.  E.  Abell  as  instructor  in  electric  lighting  at  the  Art,  Science  aDd 
Technical  Schools;  and  Mr.  F.  W.  Coomber  as  instructor  in  electiic 
wiring. 

The  Watford  D C.  has  increased  the  salary  of  Mr.  C.  S. 
Taylor,  mains  superintendent,  from  £95  to  £110,  rising  to  a 
maximum  of  £130  by  annual  increments  of  £10 ; Mr.  G.  A. 
Ayre,  shift  engineer,  has  been  placed  on  the  same  scale  as  the 
other  two  engineers,  viz.,  £90,  rising  to  £100  by  annual  increments 
of  £5. 

On  Saturday  last,  the  26th  ult.,  a pleasant  function  took  place  at 
the  Victoria  Hotel,  Manchester.  A meeting  was  held  of  the 
district  managers  of  the  Edison  & Swan  United  Electric  Light 
Co.,  Ltd,,  for  the  purpose  of  presenting  a testimonial  to  Mr.  O.  H. 
Bishop,  sales  manager  to  the  company,  who  has  resigned  after  18 
years’  service  in  order  to  take  up  other  duties.  The  presentation 
took  the  form  of  an  illuminated  address  and  a service  of  Bilver  sub- 
scribed for  by  the  whole  of  the  district  managers  and  the  heads  of 
departments  of  the  Northern  works  of  the  company.  During  the 
same  week  Mr.  Bishop  was  presented  with  a gold  cigarette  caBe  and 
an  address  by  the  sales  department  staff,  and  with  a gold-fitted 
dispatch-case  and  a gold-mounted  letter-case  by  the  heads  of 
departments  at  the  Ponder's  End  works.  , 

Tt  is  announced  that  in  view  of  his  advanced  age,  Mr.  T.  E. 
Vickers,  C.B.,  has  resigned  the  chairmanship  and  managing 
directorship  of  Vickers,  8ons  & Maxim,  Ltd.,  after  services  to  the 
company  extending  over  60  years.  Mr.  Albert  Vickers  has 


been  elected  chairman  of  the  company,  and  Lieut.  A.  Trevor  Dawson, 
R.N.,  has  been  appointed  managing  director. 

The  Aberdeen  staff  of  the  National  Telephone  Co.,  Ltd.,  pre- 
sented Mr.  James  Kerr,  electrician,  with  a timepiece  on  the 
occasion  of  his  marriage.  A pleasant  gathering  was  presided  over 
by  Mr.  T.  Mackenzie,  contract  manager,  and  the  gift  was  handed 
over  by  Mr.  E.  E.  Stockens,  district  manager. 

Mr.  A.  Henderson  was  presented  with  a chronograph 
stop-watch  and  chain  by  the  staff  of  the  electrical  department  of 
Messrs.  John  Brown  & Co.,  Ltd.,  Clydebank,  on  the  occasion  of  his 
leaving  to  take  up  the  post  of  electrical  engineer  to  Messrs.  Scotts’ 
Shipbuilding  and  Engineering  Co.,  Ltd.,  Greenock,  Scotland. 

Messrs  Kincaid,  Waller,  Manville  & Dawson  have  removed 
to  St.  Stephen’s  House,  Victoria  Embankment,  owing  to  the  lease 
of  29,  Great  George  Street,  having  been  acquired  by  H.M.  Office  of 
Work0  The  firm’s  telegraphic  address  and  telephone  numbers 
remain  unaltered. 


NEW  COMPANIES  REGISTERED. 


Power  Transmission  Syndicate,  Ltd.  (103,581)  - This  com- 
pany was  registered  on  June  18th,  with  a capital  of  140, 0C0  in  39,500  cumulative 
preferred  participating  ordinary  shares  of  £1  each,  and  10,000  deferred  shares 
of  Is.  each,  to  adopt  an  agreement  with  E.  Hess  -Remanda,  and  to  carry  on  the 
business  of  electricians,  generators,  accumulators,  distributors  and  suppliers  of 
electrioity,  engineers,  proprietors  of  tramways  and  railways,  omnibuses,  motor- 
cabs,  cars,  carriages,  vans  and  conveyances  of  all  kinds,  &c.  The  subscribers 
(with  one  share  each)  are : — H.  P.  Surtees,  43,  Bedford  Row,  W.C. , solicitor  ; 
A.  A.  Surtees,  43,  Bedford  Row,  W.C.,  solicitor;  W.  Hicks,  5,  Oxford  Gardens, 
W.,  solicitor  ; P.  J.  Abbott,  233,  Clarence  Road,  Kentish  Town,  N.W.,  clerk; 
G.  L.  Devisse,  17,  Pembroke  8treet,  King’s  Cross,  N.,  clerk  ; R.  B.  Phillpotts, 
4,  Bishopsgate  Street  Within,  E.C.,  solicitor ; F.  J.  White,  481,  Lea  Bridge 
Road,  Leyton,  N.E.,  clerk.  Minimum  cash  subscription  10  percent,  of  the 
shares  offered  to  the  public.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  ten ; the  first  are  W.  Scott-Scott  and  E.  Hess  Remanda ; 
qualification,  100  shares  ; remuneration,  £50  each  per  annum  (chairman,  £100) 
and  1 per  cent,  each  of  the  net  profits  remaining  after  7 per  cent,  has  been  paid 
on  the  preferred  participating  shares.  Registered  by  Surtees,  Phillpotts  & Co., 
4,  Bishopsgate  Street  Within,  E.C. 


CITY  NOTES. 


South  Metropolitan  Electric  Tramways  Co.,  Ltd. 

The  meeting  of  the  company  was  held  on  Monday,  at  the  Federa- 
tion Offices,  Kingsway,  Mr.  C.  G.  Tegetmeier  presiding.  The 
Chairman,  in  proposing  the  adoption  of  the  report,  said  that  both 
branches  of  the  company’s  business  had  been  unfavourably  affected 
by  the  trade  depression  which  bad  existed  for  some  time  past. 
With  regard  to  the  tramway  side  of  the  business,  as  they  were 
aware,  the  prevailing  bad  times  had  affected  the  majority  of  tram- 
way undertakings.  Their  line  ran  principally  through  the  open 
country,  and  was  constructed  with  a view  to  the  future  development 
of  the  districts.  That  development  had  been  retarded  by  the  bad 
times,  but  it  would  come  sooner  or  later.  The  effect  of  the  trade 
depression  was  very  pronounced  on  the  company’s  traffic,  and  that 
had  been'accentuated  by  their  having  had  a disproportionate  number 
of  wet  week*-ends.  The  result  was  that  the  receipts  on  the 
tramway  undertaking  showed  an  increase  of  only  £470  over 
those  of  the  previous  year.  They  had  actually  carried  a 
less  number  of  passengers,  but  the  small  increase  was 
due  to  the  average  distance  travelled  being  longer.  They  had 
effected  practical  economies  in  the  working  where  it  had  been 
possible.  The  power  and  running  expenses  showed  a reduction  of 
£1,392,  but  on  the  other  hand,  the  cost  of  repairs  and  maintenance, 
which  necessarily  tended  to  increase  rather  than  decline,  had  gone 
up  by  £832.  Out  of  the  total  amount  of  £10,017  for  power  expenses, 
£8,545  was  expended  for  current  purchased.  As  the  shareholders 
were  aware,  they  were  under  an  obligation  to  buyiin  bulk  all  their 
current  for  the  working  of  their  trams  from  the  Groydon  Corpora- 
tion and  the  Beckenham  U.D.C.,  and  the  price  they  paid  was  2d. 
per  unit  in  the  case  of  the  first-named  and  fractionally  less  to 
Beckenham  U.D.C.  A saving  of  many  thousands  of  pounds  would 
be  effected  if  they  were  able  to  generate  their  current  at  their  own 
power  station.  As  to  the  electricity  supply  section  of  the  business, 
it  was  satisfactory  to  find  that  they  bad  added  202  new  customers, 
representing  to  their  mains  an  increase  of  34  per  cent.  Unfor- 
tunately, that  increase  of  34  per  cent,  bad  only  resulted  in  an 
increase  of  9 per  cent,  in  the  amount  of  current  sold.  The 
explanation  was  to  be  found  in  the  adoption  of  the 
metallic-filament  lamp.  The  lessened  individual  consumption 
and  the  large  increase  in  the  number  of  customers  con- 
tinued to  be  a marked  feature  of  the  company’s  operation. 
As  an  instance,  from  the  March  quarter  of  this  year,  in  spite  of  an 
increase  of  23  per  cent,  in  the  number  of  their  private  lighting 
consumers,  the  amount  of  current  sold  only  increased  2 per  cent. 
Turning  to  the  profit  and  loss  account,  whilst  the  balance  from  the 
working  account  of  the  two  branches  of  the  business  was  £1,192 
more  than  in  the  previous  year,  sundry  receipts  and  interest 
together  showed  a decrease  of  £1,591,  and  on  the  other  side  of  the 
accounts  the  administration  and  general  expenses  had  increased 
£1,104.  The  result  was  that  the  net  profit  for  the  year  amounted 
to  £7,777,  as  compared  with  £8,477  last  year,  and  with  the  £470 
brought  forward  from  last  year,  they  had  an  available  balance  of 
£8,208.  The  payment  of  the  dividend  on  the  preference  shares  for 
the  first  half-year  absorbed  £4,904,  and  the  directors  recommended 
£3,000  to  be  placed  to  depreciation  and  reserve,  thus  leaving  £304 
to  be  carried  forward.  They  regretted  not  being  able  to  recom- 
mend the  payment  of  a further  dividend  on  the  preference  shares, 
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but  he  was  sure  the  shareholder?  would  fullv  agree  with  the  con- 
servative policy  of  the  board  in  strengthening  the  position  of  the 
company. 

Mr.  Devonshire  seconded  the  motion,  and  the  report  was 
adopted. 


J.  G.  White  & Co..  Ltd. 

Lord  Arthur  Butler  presided  at  the  offices  of  the  company, 
Cloak  Lane,  E.O.,  on  Monday  over  the  tenth  annual  meeting,  and 
in  moving  the  adoption  of  the  repoit  (see  Electrical  Review, 
June  25th,  page  1057),  said  the  generally  adverse  business  con- 
ditions and  the  very  severe  competition  existing  in  the  construction 
business  had  made  the  company’s  work  difficult,  but  the  figures  in  the 
balance-sheet  indicated  that  these  difficulties  had  been  satisfactorily 
met,  the  profits  for  the  year  showing  an  increase  over  those  at 
'February  28th,  1908.  The  directors  felt,  therefore,  that  the  share- 
holders were  to  be  congratulated  upon  the  results  of  the  year’s 
trading.  Taking  up  the  items  in  the  balance-sheet,  it 

would  be  seen  that  the  item  of  cash  in  hand  and 
loans  at  call  against  securities  was  very  large.  In  fact, 
the  cash  assets  of  the  company  were  practically  equivalent  to  the 
whole  preference  capital.  This  was  well,  in  so  far  as  it  proved  that 
the  assets  were  liquid,  but  unsatisfactory  in  so  far  as  it  indicated  a 
reduced  turnover.  The  profit  and  loss  account,  however,  showed  that 
the  company’s  resources  and  credit  were  being  employed  in  a 
manner  which  earned  satisfactory  returns,  though  not  quite  what 
they  would  do  with  better  general  business  conditions.  The 
actual  cash  and  call  loans  of  the  company  were  equal  to  twice  the 
whole  indebtedness  at  the  date  of  the  balance-sheet.  This 
indebtedness  was  entirely  in  connection  with  ordinary  open 
accounts,  the  company  having  no  moneys  borrowed.  The  item  of 
investments  now  standing  at  £109,429  15s.  5d.  was  considerably 
lower  than  the  corresponding  amount  in  last  year’s  balance-sheet, 
certain  securities  having  been  disposed  of  in  the  meantime. 
He  might  mention  that  without  exceptjpn  the  securities 
sold  had  realised  more  than  the  amounts  at  which  they  were 
taXen  in  last  year’s  accounts,  thus  showing  that  they  had 
been  conservatively  valued.  The  directors  believed  that 
the  present  valuation  of  securities  was  equally  conservative. 
The  next  item  of  contract  retention  and  work  in  progress  was 
self-explanatory.  All  doubtful  items  had  been  fully  provided  for, 
and  this  amount  of  £87,767  14s.  8d.  was  an  asset  which  would  be 
collected  as  the  maintenance  periods  of  their  various  contracts  ran 
out,  and  as  contract  work  was  completed,  while  at  the  same  time 
corresponding  sums  were  being  invested  in  new  construction  busi- 
ness. The  valuation  of  plant,  material  in  hand,  &c.,  was  nominal, 
having  been  taken  at  practically  a scrap  value  basis,  and  not  at  its 
value  to  the  company  in  carrying  on  its  ordinary  business.  The 
item  of  goodwill  stood  at  the  same  figure  as  last  year,  but  the 
reserve  fund  of  the  company,  if  they  considered  favourably  the 
recommendation  made  to  them  that  day,  would  be  more  than  double 
the  amount  of  this  item.  The  debit  side  of  the  balance-sheet 
required  no  comment  beyond  saying  that  the  item  of  sundry 
creditors,  &c.,  consisted  of  ordinary  trade  accounts  in  connection 
with  the  carrying  on  of  the  company’s  business,  and  the  necessary 
provisions  for  contingencies.  Regarding  the  future  prospects  of  the 
company,  he  mightsay  that  business  now  in  hand  ensured  satisfactory 
profits  for  the  current  year,  and  negotiations  were  progressing 
lavourably  for  the  securing  of  a considerable  amount  of  new  work. 
After  deducting  the  di  -idencJs  recommended  in  the  report,  amount- 
ing to  8 per  cent,  on  all  classes  of  shares  for  the  year,  the  company’s 
reserve  fund  would  stand  at  £100,000,  and  the  profits  carried  for- 
ward amounted  to  £15,460,  making  a total  accumulated  profit  now 
in  the  business  of  £115,460.  The  directors  believed  that  a con- 
servative policy  was  in  their  interests,  and  that  the  accumulation 
of  substantial  reserves  greatly  added  to  the  value  of  their 
investments. 

Mr.  J.  B.  White  seconded  the  motion,  and  the  report  was 
adopted. 


Indian  Electric  Supply  and  Traction  Co.,  Ltd. 

Mr.  John  G.  B.  Stone  presided  on  Monday  over  the  annual 
meeting  of  this  company,  held  at  Orient  House,  New  Broad 
Street,  E.C. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  June  25th,  page  1057),  expressed  the  disappoint- 
ment of  the  board  that  better  xesultS  had  not  been  achieved.  The 
small  demand  at  the  commencement  of  supply  was  mainly  the 
cause.  The  recent  growth  of  the  business  as  Bhown  by  the  per- 
centage of  increase  expressed  in  number  of  lamps  connected,  was 
encouraging  enough.  A good  deal  of  their  trouble  might  be  attri- 
buted to  the  compulsory  laying  of  mains  through  certain  areas  in 
the  city.  A compulsory  area  might  be  a not  unreasonable  condition 
attacLiog  to  a right  to  supply  electricity  in  this  country,  but  events 
had  proved  that  it  was  quite  unsuitable  in  a city  like  Cawnpore. 
Tne  enterprise  was  started  with  the  idea  that  the  supply  of  current 
would  be  readily  taken  by  both  Europeans  and  natives,  but  the 
results  so  far  obtained,  showed  that  the  people  had  been  very  slow 
to  appreciate  the  advantages  of  electrical  supply,  though  at  last 
they  were  experiencing  a more  rapid  increase  in  demand.  As  its 
advantages  for  power  purposes  became  better  appreciated,  they 
might  look  for  a good  business  being  built  up  among  small  power- 
users.  As  regards  the  larger  power-users,  they  had  secured  a 
footing  in  two  of  the  large  mills,  and  hoped  eventually  to  obtain 
the  supply  of  a considerable  portion  of  their  motive  power.  It  had 
been  suggested  that  they  should  extefid  their  mains  to  the  Canton- 
ments, where  they  might  secure  a good  demand,  but  the  price  at 
which  the  military  authorities  would  enter  into  a contract,  did  not 
justify  the  capital  expenditure  involved.  That  was  to  say,  while 


they  might  get  a return  on  the  new  capital  outlay,  the  existing 
capital  would  not  be  benefited.  The  board  had  felt  that  in  order 
to  deal  with  questions  arising  in  Cawnpore,  the  assistance 
on  the  board  of  someone  thoroughly  acquainted  with  the 
problems  of  electrical  supply,  and  who  at  the  same  time, 
had  some  personal  knowledge  of  Cawnpore  itself  would  be 
beneficial,  and  he  was  glad  to  Bay  they  had  been  fortunate  enough 
to  secure  Mr.  Scott  Moncrieff  as  a director.  Mr.  Scott  Moncrieff 
had  gone  thoroughly  into  the  position  and  prospects,  and  regarded 
the  development  of  the  supply  side  of  the  business  only  bb  a matter 
of  time.  Unfortunately  it  would  be  necessary  to  raise  further 
money  for  the  purpose  of  liquidating  their  debts  and  for  making 
necessary  extensions.  For  this  purpose  some  proposals  were  being 
drawn  up  for  the  consideration  of  the  creditors,  and  a definite 
scheme  when  agreed  upon  would  be  submitted  to  the  shareholders. 
The  scheme  would  involve  considerable  modification  of  the  agree- 
ments with  the  agents  and  the  secretaries,  and  the  spirit  in  which 
it  had  been  met  was  an  indication  of  their  desire  to  sink  personal 
considerations  and  to  make  the  company  a success.  The  consent  of 
the  contractors  would  also  have  to  be  obtained.  No  underwriting 
commission  was  paid  on  the  issue  of  capital  for  the  company,  and 
the  interest  on  the  construction  debentures  has  gone  into  the 
pockets  of  the  shareholders  themselves.  With  regard  to  the  tram- 
way, on  the  advice  of  the  local  agents,  a very  low  scale  of  fares 
was  adopted,  the  idea  being  to  teach  the  natives  to  ride  and 
to  popularise  the  service.  The  result  was  to  encourage  traffic,  but 
the  rates  were  unremunerative.  da  order  to  deal  with  this  question, 
Mr.  Pfeiffer,  who  wa9  the  general  manager  of  the  Calcutta  Tram- 
ways for  some  time,  was  sent  out  to  report  on  the  situation 
generallv,  but  more  especially  on  the  tramway  and  the  question  of 
fares.  He  strongly  advocated  raising  the  fares,  and  the  boardadopted 
his  suggestion.  He  would  like  to  emphasise  the  fact  that  India 
generally,  and  the  United  Provinces  particularly, -had  been  passing 
through  a period  of  great  stress,  and  the  population  had  had  very 
little  money  to  spend.  Tne  tremendous  drop  in  the  railway  earn- 
ings generally  afforded  ample  proof  of  this.  Things  were  reported 
to  be  now  improving,  and  they  might  hope  to  benefit  considerably 
as  the  depression  passed’  away.  He  should  add  that  they  had 
received  encouragement  and  assistance  from  the  Local  Government 
and  the  municipal  authorities  of  Cawnpore,  who  were  evidently 
anxious  to  see  the  successful  development  of  electrical  enterprise 
in  their  city.  The  mail  received  that  morning  give  the  result  of 
the  May  working,  which  was  a surplus  over  local  costs  of 
Rs.  2,503/14/3  on  the  supply  side  of  the  undertaking,  and  a deficit 
of  Rs.  827/0/5  od  the  tramways,  which  compared  with  a surplus  of 
Rs.  1,160/2/6  on  supply  and  a deficiency  of  Rs.  1.301/10/11  on  the 
tramways  in  May  last  year,  the  combined  figures  showing  a surplus 
this  year  of  Rs.  1,676/13/10,  against  a deficiency  last  year  of 
Rb.  141/8/5.  They  had  also  received  a cable  which  enabled  him 
to  bring  down  some  of  the  figures  given  in  the  report  to  a later 
date.  Up  to  June  19th  the  units  delivered  to  consumers  were 
95,925  this  year,  against  52,701  in  1908.  The  number  of  lamps 
connected  to  the  mains  on  June  19th  was  13,700,  a further  1,000 
were  in  course  of  connection,  and  preliminary  inquiries  had  been 
received  for  3,900  more. 

Mr.  W.  H.  Cheetham  seconded  the  motion,  and  the  report  was 
adopted. 


Prospectuses.  — Tanglcah  Rubier  Es/ale,  Ltd.  — This 

company  has  been  offering  for  subicripnion  an  issue  of  62,500  6 per 
cent,  preferred  participating  shares  of  £1  each.  The  estate  co  sists 
of  about  11,000  acres,  situated  in  Johore,  about  80  miles  i orth  of 
Singapore. 

Jonrj-Landor  Rubber  Estates,  Ltd. — This  company  is  offering  for 
subscription,  the  list  closing  to-day,  55,000  sharis  of  £1  each. 
The  company  purchases  two  estates  in  the  State  of  Perak,  com- 
prising 1,294  acres  of  rubber  lands,  of  which  1,053  acres  are  under 
rubber. 

Federated  (Selansror)  Rubber  Co. — The  report  for 

the  year  ended  March  3 1st  states  that  the  amount  of  rubber 
harvested  was  59,694  lb.,  as  compared  with  23,618  lb.  in  the  previous 
year,  and  the  average  gross  price  realised  per  lb.  was  4s.  8:,!d., 
against  3s.  7Jd.  last  year.  There  were  34,072  trees  tapped  during 
the  year,  giving  an  average  of  If  lb  per  trae.  The  directors  recom- 
mend a final  dividend  of  25  per  cent.,  making  35  per  cent,  for 
the  year,  carrying  forward  £953. 

Barbados  Telephone  Co.,  Ltd. — At  the  half-yearly 

ordinary  general  meeting  the  chairman  had  only  continued  pro- 
gress to  report.  During  the  current  half-year  the  increase  over 
the  previous  half-year  in  the  supply  of  telephones  was  35.  The 
revenue  had  increased,  and  the  available  balance  was  $4  243,  as 
against  $3,778  previously.  The  dividend  decla’ed  for  the  half-year 
was  4 per  cent.,  and  $1,170  was  paid  to  the  deposit  account,  which 
practically  formed  the  reserve.  There  were  now  705  telf  phones  in 
use,  producing  a half-yearly  rental  of  $9  307.  Expenditure  was 
$4,2-33  and  maintenance  cost  another  $1,136,  leaving  the  surplus 
before  Btated. 

Switzerland. — La  Societe  de  la  Fabriqne  d’Accnmu- 

lateurs  d’Oerlikcn,  of  Zurich,  is  declaring  a dividend  of  20  fr.  per 
share  for  the  last  financial  year. 

La  8ociete  Electrique  Vevcy-Montreux,  of  Territot,  is  declaring 
a dividend  of  8 fr.  per  share  for  the  last  fiaane:al  year. 

Turkey. — La  Socie’e  de  Tramways  e6*Eclairage  Elec- 

triques  de  Damas  reports  a profit  of  £637  for  the  last  financial 
year. 

Italy. — La  Societa  Italiana  di  Elettricita  Edison,  of 

Milan,  is  increasing  its  capital  from  £600,000  to  £720,000. 


24 


THE  ELECTRICAL  REVIEW, 


[Yol.  65.  No.  1,649,  July  2, 1909. 


British  Electric  Traction  Co„  Ltd, 

The  directors  have  issued  their  report  for  the  year  ended  March 
31st,  1909.  As  on  former  occasions,  they  submit  various  schedules 
giving  particulars  of  the  items  appearing  in  the  balance-sheet  and 
profit  and  loss  account,  and  also  schedules  showing  the  business 
done  and  dividends  paid  by  the  associated  companies.  In  the  last 
annual  report  reference  was  made  to  the  formation  of  the  British 
Electrical  Federation  for  the  purpose  of  enabling  the  associated 
companies  to  obtain  various  services  on  a co-operative  basis  ; and 
a pamphlet  setting  forth  further  particulars  concerning  the  com- 
panies included  in  the  Federation,  accompanies  the  present  report. 
These  various  schedules  and  the  particulars  mentioned,  give  to 
the  shareholders  full  information  concerning  the  company’s  posi- 
tion and  investments. 

The  subscribed  share  and  debenture  capital  of  the  company 
remains  the  same  as  at  March  31st,  1908,  viz. : — 

£1,333,010  in  ordinary  shares  of  £10  each. 

£1,614,370  in  6 per  oent.  cum.  pref.  shares  of  £10  each. 

£1.473,653  in  5 per  cent.  perp.  debenture  stock. 

£528,936  in  4|  per  cent,  second  debenture  stock. 

£4,949,969 

The  amount  standing  at  the  credit  of  reserve  account  is  £602,420. 
In  addition,  reserves  amounting  to  £59,162  have  been  made  out  of 
profits  against  loss  or  depreciation  of  specific  assets.  The  various 
associated  companies  have  created  depreciation  and  reserve  funds 
of  their  own,  which  amounted  at  December  31st,  1908  (including 
balances  carried  forward),  to  £1,015,340.  The  total  amount  due  to 
creditors  at  March  31st,  1909,  was  £65,228,  and  of  this  £46,623  was 
in  respect  of  debenture  interest  accrued  at  March  31st,  1909,  which 
has  since  been  paid.  Investments  and  undertakings  stand  at 
£5,037,095,  and  consists  of  shares  and  debentures  in  associated 
tramway,  electricity  supply,  manufacturing  and  other  companies, 
consols,  and  sundry  securities  and  undertakings  set  out  in  one  of 


the  schedules.  It  is  made  up  as  follows  : — 

Consols  of  the  par  value  of  £200,000.  Standing  in  the  books  at  . . £196,374 

Debentures  in  various  companies  of  the  par  value  of  £486,147.  Stand- 
ing in  the  books  at  464,942 

Shares  in  various  companies  of  the  par  value  ot  £4,423,5C8.  Standing 

in  the  books  at 4,244,211 


£4,895.527 

lital  expended  at  Barrow,  Brighton  and  Mumbles,  less  reserve  of 
£12,500  ..  141,568 


£5.037,095 

Investments  standing  in  the  books  at  £2,883,086  were  revenue- 
earning  during  the  paBt  year,  and  produced  an  average  return  of 
4T8  per  cent.  Investments  standing  in  the  books  at  £2,012,441 
did  not  earn  any  revenue  during  the  year.  The  amount  of 
sundry  debtors  and  debit  balances  stands  at  £473,680,  and  shows  a 
reduction  on  the  amount  at  March  31st,  1908.  The  expenditure  on 
and  in  connection  with  the  new  office  building  which  has  been 
erected  for  the  British  Electrical  Federation  amounts  to  £36,188. 
There  iB  a further  sum  of  £3,274  in  respect  of  other  buildings  and 
land.  Expenditure  on  Acts  of  Parliament,  &c.,  stands  at  £19,641, 
and  represents  expenditure  on  promotion  of  ActB  of  Parliament, 
light  railway  orders,  and  other  rights  and  powers,  surveys,  negotia- 
tions, &c.,  in  connection  with  various  schemes,  some  of  which  may 
not  be  proceeded  with.  The  amount  is  being  written  down 
annually  by  20  per  cent.  The  item  stock  stands  at  £9,876,  and 
represents  the  stock  of  cars  on  hire  to  associated  companies,  elec- 
trical equipments,  paving  setts  and  general  stores.  Provision  has 
been  made  for  depreciation.  Goodwill  stands  at  £1,000,  and  is 
the  balance  of  a larger  amount.  Furniture  stands  at  £4,120. 

The  net  profit  after  reserving  £12,500  against  depreciation  of 
undertakings  worked  by  the  company,  buildings  and  freehold  land, 
stock,  doubtful  debts  and  expenditure  on  undertakings  not  pro- 
ceeded with,  is  £130,726,  to  which  must  be  added  the  sum  of 
£35,394  brought  forward,  making  a total  of  £166,119.  After 
deducting  the  interest  on  the  5 per  cent,  debenture  stock  and  the 
4£  per  cent,  debenture  stock  for  the  year,  amounting  to  £97,485, 
there  remains  a balance  of  £68,635,  out  of  which  a dividend  has 
been  paid  on  the  preference  shares  at  the  rate  of  3 per  cent,  for  the 
year,  amounting  to  £48,431,  leaving  a net  balance  of  £20,204, 
which  the  directors  propose  should  be  carried  forward.  The  full 
dividend  on  the  6 per  cent,  cumulative  preference  shares  of  the 
company  has  been  paid  to  March  31st,  1908. 

The  directors  regret  that  the  dividends  and  interest  received 
from  the  associated  companies  during  the  past  year  show  a diminu- 
tion of  £33,332.  The  decline  in  profits  has  been  general  through- 
out the  country,  and  is  attributed  by  many  of  the  companies  to 
the  severe  depression  in  trade  which  has  prevailed.  A few  of  the 
undertakings  in  England  and  those  at  Bombay  and  Auckland, 
however,  show  increased  takings  per  route-mile,  which  are  sufficient 
to  increase  the  average  over  the  whole  of  the  systems.  Tbe  total 
number  of  passengers  carried  shows  a small  increase,  the  route- 
mileage  of  lines  worked  having  slightly  increased  during  the  year, 
but  the  number  of  passengers  carried  per  route-mile  of  line  has 
fallen  from  662,726  to  654,770.  The  effect  of  this  decline  in  the 
number  of  passengers  per  route-mile  has  been  somewhat  counter- 
acted by  a small  increase  in  the  average  fare  per  passenger,  which 
was  1 23d.,  bb  against  121d.  for  the  previous  year.  It  has  been 
pointed  out  in  previous  reports  that  the  average  fare  per  passenger 
had  steadily  fallen  from  l'38d.  in  1901,  to  l‘21d.  in  1907,  in  which 
year  the  directors  announced  their  intention  of  making  every 
effort  to  improve  tbe  position  by  increasing  fares,  shortening  fare 
stages,  and  elinynating  unremunerative  services.  They  are  glad  to 
note  that  their  efforts  have  succeeded  in  arresting  the  decline,  and 
that  the  present  year's  figure  shows  a small  increase.  The  general 
depression  in  trade  haH  been  severely  felt  by  the  electrical  manu- 
facturing companies.  (The  anpual  report  of  the  Brush  Co.  is 
quoted  a*  evidence.) 


The  general  charges  and  expenses  of  administration  again  show 
a material  reduction,  being  £16,868,  as  compared  with  £24,186,  the 
reduction  on  this  occasion  being  mainly  the  outcome  of  the  forma- 
tion of  the  British  Electrical  Federation.  In  the  last  annual 
report  it  was  stated  that  the  directors  were  giving  consideration 
to  some  of  the  proposals  for  electrical  enterprise  submitted  to  them 
from  countries  where  the  conditions  for  the  investment  of  capital 
are  more  favourable  than  in  this  country,  and  they  are  glad  to  say 
that  the  prospects  of  securing  Buch  business  are  encouraging.  The 
company  has  already  secured  a substantial  participation  in  a 
powerful  syndicate,  which  has  been  formed  in  association  with 
German  and  other  Continental  banks,  for  the  purpose  of  negotiat- 
ing with  the  municipality  of  St.  Petersburg  for  a concession  of 
tramways  in  that  city.  Other  negotiations  are  pending  in  regard 
to  various  enterprises  abroad. 

The  Poole  undertaking  in  which  the  company  was  largely  interested,  was 
purchased  by  the  Bournemouth  Corporation  under  an  agreement  which  pro- 
vided that  the  purchase  price  should  be  settled  by  arbitration,  on  the  basis  of 
fair  market  value  as  a going  concern,  and  that  in  addition  to  such  price  the 
Corporation  should  pay  certain  liabilities  of  the  company.  In  regard  to  tbe 
latter  items  litigation  arose  and,  although  the  Court  ot  Appeal  had  given  a 
unanimous  decision  in  favour  of  the  company,  the  Corporation  appealed  to  the 
House  of  Lords.  The  litigation  has  recently  been  concluded  by  the  decision  of 
the  House  of  Lords  in  favour  of  the  company  on  all  points,  and  in  the  result 
the  shareholders  of  the  Poole  Co.  will  have  received  a return  of  their  capital  in 
full,  together  with  a premium.  While  it  is  not  possible  to  draw  from  this  a 
genera]  conclusion  applicable  to  the  undertakings  oi  the  associated  companies, 
the  directors  consider  that  this  result  affords  some  indication  of  the  value  of  a 
successful  tramway  undertaking  when  sold  upon  an  equitable  basis. 

The  directors  deeply  regret  the  loss  by  death  of  their  colleague1 
tbe  Right  Hon.  H.  O.  Arnold  Forster,  M.P,  The  Hon.  Arthur 
Stanley,  M.P.,  accepted  the  invifatiou  of  the  directors  to  fill  The 
vacancy,  but  immediately  afterwards  resigned  his  seat  at  the  board, 
pending  the  determination  of  a business  in  which  he  has  con- 
flicting interests.  The  directors  who  retire  this  year  are  Mr.  J.  S. 
Raworth  and  Mr.  P.  Debell  Tuckett,  who,  being  eligible,  offer 
themselves  for  re-election. 


Birmingham  and  Midland  Tramways,  Ltd. 

The  report  of  the  directors  for  the  year  ending  December  31st, 
1908,  states  that  the  total  revenue  from  all  sources  was  £97,004, 
compared  with  £83,838  for  the  preceding  year.  The  expenses 
amounted  to  £45,640  compared  with  £38,653  lor  1907.  After  pro- 
viding for  all  expenses  chargeable  to  revenue,  including  9ums  pay- 
able to  corporations,  repairs  and  maintenance,  placing  £1,500  to 
renewals  account,  and  adding  the  £83  brought  forward,  there 
remained  £49,948  from  which  must  be  deducted — interest  on  loans 
£10,429,  interest' on  debenture  stock  £15,588,  dividend  for  the 
year  on  5£  per  cent,  preference  shares  £11,538,  leaving  a balance  of 
£12,392,  which  the  directors  proposed  to  apply  as  follows : — 
Placed  to  debenture  redemption  fund  £3,550,  dividend  on  the  pre- 
ferred ordinary  shares  at  the  rate  of  2£  per  cent,  for  the  year 
ended  December  31st,  1908,  £8,750,  carrying  to  next  account 
£92.  The  gross  receipts  from  the  tramways  amounted  to  £45,826, 
compared  with  £44,751  in  1907.  The  gross  receipts  from  the 
lighting  and  power  departments  amounted  to  £14,961,  an  increase 
of  £6,658.  The  expenses  were  £9,223,  an  increase  of  £3,972. 
The  interest  and  dividends  received  from  investments  pro- 
duced £33,551,  compared  with  £26,338  for  1907.  The  total 
expenditure  on  capital  account  during  the  year  on  the  tramway 
undertaking  was  £1,054,  and  on  the  lighting  undertaking  £11,002. 
Generating  plant,  &c.,  valued  at  £1,527  was  transferred  from  the 
tramway  undertaking  to  the  lighting  undertaking,  and  electrical 
plant,  cables,  &c.,  in  Oldbury,  valued  at  £7,181,  were  sold  to  the 
Shropshire,  Worcestershire  and  Staffordshire  Electric  Power  Co. 

As  foreshadowed  in  the  last  report,  the  company  acquired  a controlling  ' 
interest  in  the  Shropshire  Power  Co.  at  the  beginning  ot  last  year,  and  sub-  . 
scribed  for  57,312  shares  of  £5  each  in  that  company.  This  subscription  was 
made  to  enable  tbe  Shropshire  Power  Co.  to  comply  with  the  provisions  of  its 
Acts  of  Parliament.  The  money  will  be  gradually  required  by  the  Shropshire 
Power  Co.  to  purchase  generating  stations  and  generally  to  develop  its  business,  J 
but  pending  the  pun  base  of  properties  forming  part  of  the  company’s  electric  ' 
ligho  and  power  undertaking,  the  funds  not  required  by  the  Shropshire  Power 
Co.  have  been  deposited  at  interest  with  the  company.  With  the  consent  of  t 
the  debenture  trustees,  the  Smethwick  power  station  has  been  withdrawn  from 
tbe  specifically  mortgaged  premises,  and  25,152  shares  of  £5  each  of  the  Shrop-  , 
shire  Power  Co.  have  been  substituted,  and  the  station  will  be  sold  to  the  power  l 
company  as  soon  as  the  necessary  legal  preliminaries  have  been  arranged.  , 
In  accordance  with  the  trust  deed,  a sum  equal  to  1 per  cent,  on  the  debenture 
stook  issued,  together  with  interest  on  the  stock  purchased  and  cancelled,  was  4 
paid  to  the  trustees  in  July  last,  and  was  applied  by  them  in  the  purchase  and 
cancellation  of  £4  100  of  stock.  The  total  amount  of  debenture  stock  now  out-  j 
standing  is  £344,357.  An  agreement  has  been  entered  into  with  the  Corporation 
of  Dudley  which  provides  for  the  payment  of  the  purchase  money  by  the  Cor-  I 
poration,  £10,631,  on  fixed  alternative  dates  during  the  present  year  with  interest  i 
from  January  1st  last  to  the  date  of  payment  at  the  rate  of  4.1  per  cent,  per 
annum.  The  terms  of  the  lease  have  been  agreed,  and  a Bill  in  Parliament  is 
being  promoted  by  the  Corporation  in  the  present  session  to  empower  the  Cot-  .( 
poration  to  grant  a lease  to  the  company  of  the  tramways  purchased  for 
30  years  from  January  1st,  1909. 

The  supply  of  current,  to  power  and  lighting  consumers  has 
developed  sati-faetorily.  Tbe  comparison  at  December  31st,  1908,  j 
in  the  equivaleut  of  8-c  P.  lamps  was  as  follows  : — 


190G. 

1907. 

1908. 

Lighting 

3,940 

8,437 

9,821 

Power 

8,956 

18,826 

75,630 

Tramways  (approximate) 

. 25,000 

25,000 

28,383 

37,896 

51,763 

113,784 

In  order  to  provide  for  ti  c increased  demand  on  the  power  station 
anticipated  next  winter,  it  haB  become  necessary  to  order  a 
2,000-kw\  turbine  set  for  delivery  in  the  autumn.  Tb£  supply  for 
the  consumers  in  the  district  of  Oldbury  is  now  sold  in  bulk  to  the 
Shropshire  Co.  at  the  Smethwick  boundary,  and  is  distributed  by 
that  company.  The  introduction  and  extensive  adoption  of 
metallic-filament  lamps  has  temporarily  cheeked  the  rapid  increase  j 
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in  the  supply  for  lighting,  hut  notwithstanding  this,  the  actual 
increase  is  about  15  per  cent,  over  the  previous  year.  Unforeseen 
delays  have  occurred  in  completing  the  arrangements  for  the 
transfer  to  the  Shropshire  Power  Co.  of  the  electric  light  and 
power  supply  business  of  the  company  in  consequence  of  its  having 
been  fouud  necessary  to  apply  to  the  Board  of  Trade  for  a new 
provi.-ioral  order  authorising  the  trarsfer  of  the  Smethwick 
Electric  Lighting  Order.  A new  order  will  therefore  be  applied 
for,  but  cannot  be  granted  until  August  of  next  year,  before  which 
it  will  not  be  possible  to  complete  the  proposed  arrangements. 

The  working  of  the  company’s  undertaking  by  the  Birmingham 
and  Midland  Tramways  Joint  Committee  continues  to  show  satis- 
factory results,  and  the  arrangements  have  been  further  continued. 

The  registered  offices  of  the  company  have  been  removed  to 
Electrical  Federation  Offices,  KiDgsway,  London,  W.C. 

Owing  to  pressure  of  other  engagements  Sir  Ernest  Spencer 
resigned  his  seat  on  the  board  of  the  company,  and  Mr.  W.  G. 
Bond  has  been  appointed  to  fill  the  vacancy. 

The  report  contains  extracts  from  the  reports  of  the  associated 
companies. 

Tramways. 


Year  ended  Year  ended. 
Dec.  31st,  1907.  Dec. 31st,  1908. 

Miles  open — Route  miles  12-10  12-10 

Single  line  5‘41  5'41 

Double  line  ..  ..  ..  ..  ..  6 69  0 69 

Passengers  carried  ..  ..  10,732.605  11, 006, £85 

Average  receipts  per  passenger  ..  ..  '99d.  '99d. 

Average  expenditure  per  passenger  (apart  from 

rent  of  line,  Ac.)  -65<i.  -69d. 

Proportion  of  expenses  to  receipts 65%  69% 

Cars  in  stock  58  58 


Smethwick  Power  Station. — The  following  is  a statement  of  elec- 
tricity generated,  sold,  &c.,  for  12  months  endiDg  December, 
1908 : — 


Units  generated  . . ’ 6,202,588 

Quantity  sold. — Traction  section  1,492,760 

Private  consumers  bv  meter  3,602,834 

Total  sold  . . . . 5,095,594 

Used  on  works  ..  ..  ..  ..  382.004 

Total  accounted  for 5,477,598 

Not  accounted  for 724  990 

Total  maximum  supply  demanded  2,0C0  kw. 


•The  meeting  was  held  on  Tuesday  last  week  at  the  Electrical 
Federation  offices,  Kingsway,  Mr.  J A.  Lycett,  the  managing 
director,  presiding,  in  the  absence  of  the  chairman,  Mr.  C.  S.  B. 
Hilton,  who  is  in  Canada. 

In  iroposiug  the  adoption  of  the  above  repcrt,  the  Chairman 
said  the  year  had  not  been  one  of  many  changes,  and  little  of 
str.king  interest  had  transpired.  In  the  balance-sheet  they  would 
notice  that  a further  amount  of  debenture  stock  had  been  redeemed 
aad  caccelled’under  the  trust  deed,  so  that  their  liabilities  were 
steadily  diminishing.  Under  the  item  of  loans  against  securities, 
there  was  a large  increase,  which  was  accounted  for  in  whole  by  the 
loan  from  the  Shropshire  Power  Co.  At  the  meeting  last  year  it 
was  expl-icud  that  the  directors  considered  it  would  be  in  the 
interesr.s  of  the  company  to  acquire  a controlling  interest  in  the 
Shropshire  Power  Co.,  and  they  had  since  bougot  and  paid  for 
57,312  shares  of  £5  (a  h,  Owing  to  delays  which,  fiom  various 
unavoidable  manses,  had  occurred  in  the  transfer  of  the  Smethwick 
power  house  to  that  company,  aDd  in  other  directions,  the  Shrop- 
shire Co.  did  not  require  all  its  fund®,  and  deposited  them  wish 
their  company.  Meanwhile,  the  dividends  received  balanced  the 
interest  paid  within  a small  sum  ; and  as  the  Shropshire  Co. 
gradually  increased  its  business,  that  loan  would  be  gradually 
reduced.  Turning  to  the  other  side  of  the  account,  the  item 
of  discount  in  respect  of  debenture  interest  was  shown 
separately  for  the  first  time  in  accordance  with  the  provisions  of 
the  new  Act,  aDd  there  was  also  an  increase  under  the  head  cf 
investment-,  which  was  accounted  for  by  the  investment  in  the 
Shropshire  Power  Co.  Amongst  the  investments  to  which  the 
auditors  had  drawn  special  attention  was  that  in  the  Birmingham 
and  Midland  Motor  Omnibus  Co.,  which  caused  continued  anxiety 
to  the  directors.  The  motor-’bus  business  had  been  unfortunate 
and  did  not  pay,  especially  in  face  of  the  Corporation’s  electric 
tramway  system.  However,  it  was  considered  best  to  carry  on  the 
service,  particularly  where  there  was  no  direct  tramway  competi- 
tion, rather  than  to  dispose  of  the  assets  at  a disadvar  tage  at  the 
prevent  time.  On  the  whole,  they  might  take  it  that  the  financial 
position  of  the  company  was  sound  and  strong.  Coming  to  the 
workirg  accounts,  the  lighting  section  showed  a very  satisfactory 
increase  of  about  £6,600,  while  the  expenses  had  increased  only  by 
£4,000,  leaving  a Let  increase  of  £2,600  to  transfer  to  profit 
and  loss,  a result  on  which  they  might  fairly  congratulate  them- 
selves. In  the  traction  section  the  working  account  showed  that 
they  had  rather  more  than  held  their  own  with  an  increase  of 
£960,  but  the  expenses  owing  to  a fuller  service  and  the  increase  of 
rates,  taxes,  &c.,  had  increased  by  £2,713,  the  net  result  being 
that  about  £400  less  was  transferred  to  profit  and  loss — not  an 
altogether  satisfactory  result,  bnt  one  of  which  during  a year  of 
unprecedented  trade  depression  they  must  not  complain.  Coming 
to  profit  and  loss,  while  the  balance  from  the  working  accounts 
showed  an  increase  of  £2,300,  sundry  receipts  bad  declined  by 
£1,780,  leaving  a net  increase  on  all  accounts  of  about  £500. 
Their  investments  had  increased  by  nearly  £7,000,  due  to  the 
dividends  received  for  the  first  time  from  the  Shrophire  Co.  That 
increase  would  have  been  in  round  figures  £10,000,  the  full  divi- 
dend on  the  Shropshire  shares,  bad  it  not  been  for  the  lower  dividends 
received  from  the  following  companies : The  Wolverhampton  tram- 
ways had  only  paid  1 per  cent,  against  1£  per  cent,  in  the  previous 
years,  which  represented  a loss  to  the  company  of  about  £800.  The 


Dudley,  Stourbridge  and  District  Electric  Traction  Co.  had  only 
paid  4 per  cent.,  as  against  5 per  cent.,  representing  a loss  of  about 
£988 ; the  South  Staffordshire  (Lessee)  Co.  had  paid  no  dividend 
on  the  preference  shares,  whereas  last  year  it  paid  3 per  cent.,  which 
represented  a loss  to  them  of  £1,194.  Altogether  the  total 
shrinkage  in  their  investments  represented  a sum  of  £2,982.  On 
the  other  side,  rates  and  taxes  had  increased  by  £1,200,  and  interest 
by  £10,429,  due  to  the  loan  from  the  Shropshire  Co.,  which  appeared 
for  the  first  time.  To  sum  up  there  was  a balance  of  £23,846 
transferred  to  the  balance  sheet,  against  £27,919  last  year,  the 
decrease  being  almost  entirely  due  to  the  decreased  dividends 
received  from  the  subsidiary  companies  in  which  they 
had  large  interests.  The  directors  this  year  could  only 

recommend  a dividend  at  the  rate  of  2£  per  cent.  The  capital 
account  during  the  past  year  showed  only  a moderate  increase  of 
£1,054  on  the  tramway  side  and  £11,002  on  the  lighting.  The 
accounts  showed  that  that  expenditure  bad  been  more  than  justified, 
and  during  the  current  year  further  development  in  the  lighting 
business  would  demand  further  capital  expenditure,  all  of  which,  it 
was  expected,  would  be  revenue-bearing  at  an  early  date.  The 
Smethwick  station  sale  had  not  yet  been  completed,  for  reasons 
stated  in  the  report.  Generally,  although  no  great  improvement 
could  be  expected  in  the  near  future,  the  outlook  was  not  without 
promise  of  better  times.  The  development  on  the  lighting  side  was 
very  marked,  and  promised  well,  although  the  difficulty  of  main- 
taining prices  on  which  they  could  live  was  very  great. 

Mr.  S.  R.  Blundstone  seconded  the  resolution,  and  the  report 
was  adopted. 


The  Paris  Metropolitan  Railway. 


The  report  of  the  directors  of  the  Compagnie  du  Chemin  de  Fer 
Metropolitan  de  Paris  refers,  as  usual,  first,  to  the  tunnel  and 
other  constructional  works  carried  out  by  the  city  authorities  on 
the  three  networks  duriDg  the  year  1908 ; and  secondly,  to 
tbe  works  executed  by  the  company,  aDd  comprising  per- 
manent way  and  stations,  generating  station  and  sub-stations,  dis- 
tribution of  power,  workshops  and  operations  on  the  lines  already 
in  service.  After  mentioning  that  the  10  ventilating  works,  which 
consist  of  bays  in  the  station  upper  floors  or  piers,  were  carried  out 
in  the  year,  it  is  slated  that  a mechanical  stairway  on  the  Hocquart 
system  had  been  established  at  the  exchange  station  of  Fere-la- 
Chaise,  and  a vertical  lift  is  in  course  of  construction  at  the  exchange* 
station  of  the  Place  de  la  Republique.  The  experiments  made 
with  mechanical  ventilating  apparatus,  notably  near  the  Station  des 
Ternes  on  No.  2 line,  had  not  yielded  the  results  which  had  been 
expected.  On  the  other  band,  tbe  ventilation  of  the  underground 
tunnels  by  means  of  bays,  which  give  both  light  and  air,  appeared 
to  be  much  more  efficacicus,  and  the  company’s  efforts  were  all 
direc'ed  to  this  method.  The  length  of  line  open  to  traffic, 
increased  from  28  miles  at  the  beginning  of  the  year,  to 
32  miles  on  April  21st,  when  the  trunk  from  the  Porte  de 
Clignancourt  to  Cbatelet  was  started,  and  this  mileage  remained 
unchanged  during  the  rest  of  tbe  year.  The  accounts  for  the  past 
two  years  include  the  following  items  : — 


1908.  1907. 


Share  capital  

Bond  capital 
Total  receipts  ... 

Working  expenses 

Municipal  share  in  gross  receipts 

Net  profits 

Dividend,  per  cent 

Number  of  tickets  issued 


£3,000,000 

1,820,000 

1,626,400 

683,400 

530,700 

357,500 

8 

229,700,519 


£3,000,000 
1,8S0  000 
1 387,200 
598,200 

449.000 

340.000 
7§ 

194,823,282 


The  company’s  rolling  stock  at  the  end  of  1908,  comprised  488 
motor-ccaches  and  463  trailers,  as  compared  with  365  and  415 
respectively  at  the  close  of  1907,  and  an  additional  128  motor- 
coaches  and  74  trailers  have  been  ordered  and  are  in  course  of  con- 
struclion.  All  grades  of  employes  increased  from  3,630  on 
December  31st,  1907,  to  4,114  on  the  same  date  in  1908,  and  the 
system  of  granting  bonuses  to  the  various  classes  for  the  good 
management,  of  the  railway  was  maintained  and  developed  during 
the  year.  The  amount  paid  in  this  way  was  £19,800,  or  £3,320  in 
excess  of  that  devoted  to  the  Bame  purpose  in  1907.  In  addition 
to  this,  tie  company  continued  to  interest  itself  in  the  building  of 
workmen’s  dwellings  for  its  employes,  and  at  the  end  of  1908  the 
total  advances  reached  £19,200,  allowing  for  the  erection  of  76 
houses.  The  money  is  lent  to  the  staff  and  workmen,  partly  at  the 
rate  of  2'  per  cent,  with  repayment  to  take  place  in  12  years,  and 
partly  at  3 per  cent,  with  redemption  in  20  years. 

The  report  proceeds  to  state  that  in  all  probability  the  year 
1909  will  witness  the  completion  of  the  second  network  for  the 
putting  in  operation  of  the  metropolitan  transversal  line  from  the 
north  to  the  south,  which  is,  perhaps,  the  moBt  important,  and 
certainly  the  most  impatiently  awaited  of  the  company’s  lines.  It 
is  hoped  to  open  a portion  of  the  third  network  in  1910,  and  the 
whole  of  it  before  the  end  of  1911.  The  increasing  success  of  the 
work  jointly  pursued  by  tbe  company  and  the  city  of  Paris  had 
had  the  donble  effect  of  giving  rise  to  local  competition,  and  of 
inciting  the  public  to  demand  additional  lines,  which  had  been 
grouped  in  a supplementary  network.  The  concession  had  bsen 
offered  to  and  accepted  by  the  company,  the  latter  agreeing  in 
return  to  grant  a free  interchange  of  passengers  with  the  network 
of  the  Chemin  de  Fer  Electrique  Souterrain  Nord-Snd.  Tbe  law 
declaring  the  supplementary  network  of  public  utility  had  not  yet 
been  passed,  but  legislative  ratification  is  hoped  for  before  next 
March.  The  agreement  on  the  subject  of  the  additional  network 
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has  concluded  the  difficulties  which  would  have  arisen  from  the 
granting  of  the  concession  to  a third  party,  and  at  the  same  time 
it  will  ensure  for  the  public  the  advantages  of  uniformity  of  the 
system  and  of  the  fareB. 


The  Bombay  Electric  Supply  and  Tramways  Co.,  Ltd. 

The  accounts  for  the  year  1908  record  an  improvement  upon  the 
operations  of  the  company  for  the  year  1907.  The  Bombay  Co.  is 
one  of  the  subsidiaries  of  the  British  Electric  Traction  Co.,  Ltd., 
and,  of  course,  is  a member  of  the  British  Electrical  Federation, 
Ltd.,  which  is  also  the  creation  of  the  B.E.T. 

The  profit  and  loss  account  exhibits  a crt  dit  balance  of  £42,474  for 
the  year,  after  capitalising  £2,407,  being  the  proportion  of  debenture 
interest  paid  on  unproductive  outlay.  With  the  sum  of  £2,889 
brought  into  the  account  a total  of  £45,363  is  provided,  of  which 
the  preference  dividend  paid  and  acorued  accounts  for  £35,977, 
leaving  £9,385  to  be  carried  forward  to  next  account.  There  is 
thus  not  anything  for  the  ordinary  shareholders.  A glance  at  the 
balance-sheet,  with  the  terms  “ Dr.  ” and  “ Cr.,”  and  the  somewhat 
ill-expressed  titles  of  “ Capital  Expenditure  and  other  Assets,” 
and  “ Capital  and  other  Liabilities,”  leaves  an  impression  that 
in  the  first  and  second  items  of  the  former,  viz.,  “ Cost  of 
Tramways  in  Bombay,”  &c  , and  “ Rights  and  Concessions,”  &c., 
much  is  desired  from  the  manner  in  which  they  are  grouped 
and  marshalled.  Fr<  m the  present  mode  of  exhibition  little  is  to 
be  learned  except  the  large  total  which  the  expenditure  has 
attained.  £702  has  been  written  off  the  suspense  account,  being 
the  excess  of  expenses  over  receipts  in  the  electricity  supply 
department,  leaving  as  an  “Asset”  or  “ Capital  expenditure” 
£2,101  odd.  As  the  working  account  of  the  electricity  supply 
section  shows  a gross  profit  of  £7,976,  there  is  no  justification  for 
the  retention  of  the  balance  of  the  suspense  account  in  the  balance- 
sheet.  Of  course  one  knows  the  usual  argument.  There  is  no  pro- 
vision for  depreciation  ; nothing  has  been  written  off  preliminary 
expenses,  which  are  apparently  hidden  in  the  recesses  of  “Rights 
and  Concessions,”  whilst  similarly  the  item  of  “ Cost  of  Underwriting 
and  Issuing  Capital  ” has  received  indifferent  attention. 

Presumably  the  board  will  be  extinguishing  the  balance  of  the 
horse  tramway  expenditure  account,  which  appears  at  a respectable 
amount,  now  that  electric  traction  has  taken  the  place  of  horse 
traction. 

There  is  but  little  to  note  further  save  that  the  directors  during 
“the  present  year  oSered  £150,000  5 per  cent,  second  mortgage 
debentures  to  bearers  for  subscription  at  94J.  There  is  already 
£600,000  4£  per  cent,  debenture  stock,  so  that  the  debenture 
account  and  the  preference  shares  will  require  for  their  service  in 
future  a yearly  sum  of  £70,500. 

The  B.E.T.  have  a peculiar  affection  for  the  term  perpetuity. 
In  the  debenture  prospectus,  to  which  reference  has  been  made,  it 
is  stated  that,  “ subject  to  the  right  of  the  Municipal  Commissioner 
of  Bombay  to  determine  the  concession  in  the  event  of  the  com- 
pany failing  to  observe  certain  of  the  terms  thereof,  the  concession 
is  in  perpetuity,  save  that  the  municipality,  or  in  the  event  of  the 
municipality  not  electing  to  purchase,  the  local  government,  has 
the  right  to  purchase  the  combined  undertaking  on  the  terms 
stated  at  the  end  of  42  years,  56  years,  or  63  years  from  August  7th, 
1905,  or  at  the  end  of  any  subsequent  period  of  seven  years.”  A 
perpetuity  means  “ for  ever  ” — without  qualification.  Surely 
there  is  no  perpetuity  about  the  concession. 


Marconi’s  Wireless  Telegraph  Co.,  Ltd. 

The  ordinarv  general  meeting  of  the  above  company  was  held  on 
Monday  at  River  Plate  House,  Finsbury  Circus,  E.C.,  under  the 
chairmanship  of  Commendatore  G.  Marconi. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  June  25tb,  page  1057),  explained  that  he  occupied 
the  position  owing  to  the  resignation  of  8ir  Charles  Euan  Smith, 
the  cause  of  which  they  all  regretted.  Since  that  report  was  issued 
the  position  of  the  company  had  continued  to  rapidly  improve. 
New  important  orders  for  stations  and  plant  had  been  received 
from  the  Portuguese  and  Greek  Governments,  and  the  value  of 
orders  in  hand  that  day  amounted  to  over  £100,000,  with  every 
prospect  of  a very  substantial  increase  in  the  immediate  future. 
As  stated  in  the  report,  the  trans-Atlantic  station  at  Clifden  had 
been  completed,  although,  unfortunately,  owing  to  the  delay  of 
certain  manufacturers,  a delay  of  nearly  six  months  ocurred.  It 
was,  however,  a master  of  satisfaction  to  himself  to  be  able  to  say 
that  the  plant  had  in  every  way  come  up  to  his  expectations  in 
regard  to  efficiency.  In  regard  to  the  corresponding  station  at 
Glace  Bay,  Canada,  the  machinery  had  already  been  completed, 
and  was  now  nearly  all  delivered,  and  he  did  not  expect  that 
more  than  a month  would  be  required  for  its  efficient  erection. 
The  limited  service  across  the  Atlantic  which  had  now  been  estab- 
lished for  over  18  months  had  continued  lo  give  satisfaction  to  its 
principal  users,  but  this  service,  although  exceedingly  useful  to  the 
company,  had  been  very  difficult  to  efficiently  maintain  whilst 
additions  and  alterations  were  being  constantly  carried  out  at  the 
terminal  stations.  He  had  no  doubt  that  a very  great  extension  of 
the  trans-Atlantic  Bervice  might  be  anticipated  as  soon  as  the  com- 
plete duplication  of  the  station  in  Canada  had  taken  place,  which 
would  enable  the  company  to  accept  from  15,000  to  20,000  words 
per  day  for  transmission  across  the  Atlantic,  between  the  stations 
at  Clifden  and  Glace  Bay.  The  board  expected  about  the  end  of 
August  to  be  in  a position  to  invite  the  Post  Office  to  give  effect 
to  their  agreement  with  the  Postmaster-General  relative  to  the 


acceptance  and  delivery  of  the  company’s  trans-Atlantic  messages 
at  Government  telegraph  offices  throughout  the  United  Kingdom. 
The  board  had  had  to  face  and  overcome  arduous  tasks  and 
numerous  difficulties  as  a thorough  reorganisation  of  the  adminis- 
tration of  the  company,  and  of  some  of  the  associated  companies, 
was  not  only  desirable  but  imperative.  This,  in  his  opinion,  had 
been  so  far  as  possible  carried  out,  and  although  some  of  the  changes 
involved  a certain  expenditure,  nevertheless  the  result  had  been  a 
considerable  saving  in  current  expenses.  Tne  board  was  glad  to 
state  that  the  fear  it  had  once  entertained  in  regard  to  the  ratifica- 
tion of  the  Berlin  Convention  by  His  Majesty’s  Government  being 
detrimental  to  the  maritime  business  controlled  by  the  company,  had 
so  far  not  been  realised,  and  a considerable  addition  had  been  made  to 
the  number  of  ships  carrying  the  Marconi  system.  TbiB  was  an 
eloquent  proof  that  even  under  what  certain  foreign  Governments 
called  conditions  of  open  competition,  the  system  controlled  by  the 
company  had  proved  able  to  more  than  hold  its  own  against  other 
systems,  even  although  these  were  powerfully  assisted  by  Govern- 
ments which  considered  their  development  a question  of  national 
and  political  importance.  The  assistance  rendered  by  the  com- 
pany’s organisation  of  wireless  telegraphy  to  the  ss.  Slavonia  was 
still  fresh  in  the  memories  of  all.  The  two  assisting  ships,  the 
Princess  Irene  of  the  North  German  Lloyd,  and  the  Batavia  of  the 
Hamburg  American  Line,  were  among  the  ships  fitted  with  the 
company’s  system  shortly  after  the  accident  which  resulted  in  the 
sinking  of  the  White  Star  Liner  Republic  in  the  North  Atlantic  on 
January  23rd,  on  which  occasion  also  the  efficiency  of  wireless 
telegraphy  as  worked  by  the  company,  was  so  fully  and  unquestion- 
ably demonstrated.  It  should  be  gratifying  to  the  shareholders  to 
know  that  wireless  telegraphy  was  beginning  to  be  considered 
every  day  more  and  more  bv  the  Press  and  the  general  public  as 
likely  to  afford  the  most  efficient  and  economical  method  of  satis- 
factory telegraphic  com  on  unication  between  the  distant  parts  of 
the  British  Empire.  Having  quoted  from  an  article  in 
the  Times  of  June  26th,  and  referred  to  the  resolutions 
passed  by  the  Imperial  Press  Conference,  the  chairman 
said  that  the  stations  on  his  system  erected  by  the  Italian 
Government  on  the  Somaliland  Coast  of  Africa  had  now 
been  completed  and  were  working  satisfactorily.  The  location  of 
those  stations  being  within  a few  degrees  of  the  Equator  was 
evident  proof  that  no  serious  difficulty  existed  in  regard  to  the 
efficient  working  of  wireless  telegraphy  to  the  tropics.  Since  the 
last  meeting  arrangements  had  been  made  on  satisfactory  terms 
with  the  Meteorological  Offices  in  London  and  Hamburg  for  the 
supply  of  weather  reports  from  vessels  crossing  the  Atlantic. 
Their  relations  with  H.M.  Government  were  now  on  a most  satis- 
factory basis,  and  the  directors  expected  that  every  support  would  be 
given  by  the  Government  to  the  development  of  the  company’s 
affairs.  Whilst  it  was  an  undoubted  fact  that  the  complete  financial 
success  of  the  company  was  dependent  on  the  full  working  of  the 
trans-Atlantic  stations,  yet  it  wa3  also  undoubtedly  tr»e  that  a very 
laTge  measure  of  success  could  now  be  obtained  by  the  execution  of 
orders  in  hand,  which  were  coming  in  from  all  parts  of  the  world. 
When  it  was  realised  that  maoy  foreign  countries  and  Colonial  pos- 
sessions were  now  inclined, for  economical  reasons, to  utilise  wireless 
telegraphy  in  place  of  theordinary  wire  communication,  it  was  easy  to 
understand  what  an  enormous  field  existed  for  the  manufacturing 
branch  of  the  company.  In  regard  to  the  balance-sheet,  the  hoard 
had  every  reason  to  be  satisfied  with  the  position  of  the  company, 
and  with  the  amount  of  work  which  had  been  carried  out  during  the 
time  under  review.  The  directors,  after  careful  consideration,  and 
with  the  approval  of  the  auditors,  agreed  that  it  would  be  un- 
necessary and  inadvisable,  if  not  misleading,  to  present  a profit 
and  loss  account  with  the  balance-sheet  for  the  period  ending 
December  31st,  1908,  for  tbe  reason  stated  by  the  chairman  at  the 
last  annual  general  meeting,  namely,  that  pending  the  completion 
of  the  long-distance  stations  it  would  be  a matter  of  considerable 
difficulty  to  prepare  a reliable  profit  and  loss  account,  on  which 
point  there  would  be  a considerable  difference  of  opinion  as  to  the 
amount  to  be  capitalised.  The  value  of  the  shares  in  associated 
companies  should  enormously  appreciate  when  the  high-power 
stations  across  the  Atlantic  were  in  full  working  order,  and  it  was 
an  undoubted  fact  that  those  shares  were  amongst  the  most  valu- 
able assets  of  the  company.  Since  the  issue  of  the  report  three 
influential  gentlemen*  had  consented  to  join  the  board,  viz.,  Mr. 
Hammersley  Heenan  (of  Messrs.  Heenan  & Froude,  Ltd.,  engineers, 
Manchester  and  Worcester) ; Mr.  Frederick  Whowell  (managing 
director  of  the  Bleachers’  Association,  Manchester),  snd  Captain 
H.  R.  Sankey,  R E.  (late  director  of  Messrs.  Willans  & Robinson). 
In  conclusion,  the  Chairman  expressed  his  indebtedness  to  his  co- 
directors for  their  assistance  in  the  work  of  the  company. 

Sir  Charles  Euan  Smith,  in  seconding  the  motion,  said  that  the 
courage,  patience  and  consideration  which  the  shareholders  had 
shown  to  the  board  could  not  be  sufficiently  appreciated  by  them. 
That  had  enabled  the  board  to  meet  them  from  time  to  time  fully 
confident  of  the  strength  of  the  enterprise  in  which  they  were 
engaged,  and  to  persevere  with  the  work  until  it  was  brought  to  a 
successful  conclusion.  The  board  firmly  believed,  after  all  the  con- 
sideration that  had  been  shown  them  by  the  shareholders,  that  the 
company  was  at  last  within  reach  of  its  reward.  They  sincerely 
hoped  that  was  the  last  time  they  would  meet  them  without  pro- 
mising them  a dividend.  There  were  three  extremely  satisfactory 
features  in  connection  with  the  company — the  first  was  the  constant 
and  ceaseless  expansion  of  the  business  in  every  quarter  of  the 
inhabitable  globe;  the  second  was  the  dissipation  of  the  bogey  which 
weighed  upon  them  so  long  as  to  the  serious  results  to  be  expected 
at  the  termination  of  the  Berlin  convention,  and  the  third  whs  the 
belief  that  it  would  not  be  long  before  the  Government  made  it 
imperative  and  compulsory  on  all  passenger-going  ships  to  install 
wireless  telegraphy  of  one  form  or  another.  The  answer  given  in 
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the  House  of  Commons  to  a question  put  by  Mi.  Rees  as  to 
whether  His  Majesty’s  Government  would  not  consider  this  a proper 
time  to  introduce  legislation,  was  by  no  means  discouraging,  and 
it  might  be  considered,  under  the  circumstances,  quite  satisfactory. 
Their  chairman  had  made  considerable  personal  sacrifices  to  tide 
them  over  the  worst  part  of  the  period  they  had  gone  through,  and 
the  board  were  extremely  sensible  of  what  he  had  done  for  the 
company,  and  they  hoped  he  would  soon  meet  with  the  reward  to 
which  his  efforts  were  richly  entitled. 

Mb.  Hammersley  Heenan,  who  had  just  joined  the  board, 
remarked  that  he  thought  before  long  there  would  be  a great  fight 
between  the  telegraph  companies.  There  were  80  millions  of 
capital  invested  in  cable  telegraphs,  and  he  felt  perfectly  certain 
that  if  they  made  attempts  to  run  wireless  telegrams  over  the 
world,  the  directors  and  shareholders  could  not  take  it  lying 
down.  One  thing  the  company  had  to  do  was  to  preserve  every 
patent  and  every  secret  they  had  got,  in  order  to  maintain  their 
service.  He  had  seen  the  station  in  Ireland,  and  he  had  no  hesita- 
tion in  saying  that  a better  installation  he  had  never  seen.  Indepen- 
dent of  having  the  installation  up-to-date,  and  twice  as  powerful  as 
it  need  be,  they  had  everything  in  duplicate.  He  had  been  assured  by 
Mr.  Marconi  that  the  station  on  the  other  side  would  be  as  efficiently 
equipped.  As  to  the  cost  cf  the  stations,  he  put  them  as  £50,000 
each,  which  meant  a capital  outlay  of  £100,000  for  the  two 
stations.  The  price  of  an  ordinary  cable  was  £1,000,000,  and  there 
was  a heavy  item  every  year  for  wear  and  tear.  They  had,  there- 
fore, with  the  Marconi  system,  £100,000  against  £1,000,000  to  pay 
dividends  on.  Taking  an  instance  of  their  sending  25  words  a 
minute  at  3d.  a word  for  360  days  of  24  Hours  in  the  year,  th«y  would 
earn  £460,000  each  way,  making  close  on  a million  sterling  on  a 
£100,000  capital.  The  profits  the  shareholders  could  work  out 
for  themselves. 

Mb.  F.  Whowell,  another  new  director,  remarked  that,  when  the 
station  began  to  receive  messages  from  the  other  side,  there  would 
be  an  enormous  future  for  the  company.  The  station  in  Ireland 
was  built  and  fully  equipped  on  the  most  eound  engineering 
principles. 

The  resolution  was  carried  unanimously,  without  a single  comment 
from  the  shareholders. 


“Harper”  Electric  Piano  Co.,  Ltd.— In  the  report 

for  the  year  ended  June  1st,  it  is  announced  that  Mr.  C.  Martin 
Hesse,  a large  shareholder,  has  accepted  a seat  on  the  board.  The 
total  net  profit,  after  writing  off  bad  debts  and  depreciation  on 
fixtures,  fittings  and  lease,  and  providing  for  debenture  interest, 
amounts  to  £967,  which,  with  £980  brought  forward,  makes  £1,947. 
Interim  dividends  paid  for  the  two  half-years  of  19C8  on  the  pre- 
ference shares  at  the  rate  of  10  per  cent,  per  annum  absorb  £498, 
leaving  £1,448.  The  directors  recommend  dividends  on  the  pre- 
ference shares  for  the  past  half-year  at  the  rate  of  10  per  cent,  per 
annum,  and  on  the  deferred  shares  at  the  rate  of  5 per  cent,  per 
annum,  leaving  £1,149  to  carry  forward. 

Electric  and  General  Investment  Co.,  Ltd. — The 

report  (as  quoted  in  the  Financier ) states  that  the  gross  profit  on 
transactions  of  the  year  was  £11,565.  After  deducting  all  general 
charges  and  the  interim  dividend  already  paid  on  the  preference 
shares,  and  providing  for  the  proportion  of  the  final  dividend 
accrued  on  the  preference  shares  to  May  31st,  there  remained  a 
balance  of  £4,095.  As  a further  reserve  to  meet  the  depreciation 
in  the  company’s  investment  and  loan  securities,  the  directors  have 
carried  this  amount  to  the  contingencies  fund,  there!  y raising  the 
amount  to  the  credit  thereof  to  £71,651  as  at  May  3lBt.  The 
liustee  for  the  ordinary  shares  reserve  fund  proposes  to  distribute 
the  sum  of  6d.  per  share  out  of  the  dividends  received  on  the  trust 
investments.  The  trustee  for  the  founders’  shares  reserve  fund  pro- 
poses to  distribute  the  sum  of  £8  per  share  out  of  the  dividends 
received  on  the  trust  investments. 

W.  & T.  Avery,  Ltd.— A final  dividend  of  1\  per  cent., 

making  10  per  cent,  for  the  year  ended  March  31st  is  recom- 
mended. 

Anglo-Argentine  Tramways  Co..  Ltd.— The  directors 

have  declared  the  following  dividends: — 

Interim  dividend  to  June  30th  in  respect  of  the  pre-Ms  for  the  first  baif  of  the 
year  1909,  at  the  rate  of  3s.  per  share  on  the  6 per  cent,  cumulative  first  prefer- 
ence shares,  being  at  the  rate  of  6 per  cent,  per  annum,  less  inccme-tax,  pay* 
able  on  July  1st, 

Dividend  of  5s.  per  Bhare  cn  the  cumulative  second  preference  shares,  being 
at  the  rate  rf  10  per  cent,  per  annum,  lees  inccme-tax.  payable  cn  July  1st. 

Further  2s.  6d.  per  share  cn  the  cumulative  tbira  pre ference  shares  Nos. 
1,080  008  to  1,380, CG7,  being  at  the  rate  of  5 per  cent,  per  annum,  less  tax,  and 
at  the  rate  of  Is.  2 63d.  per  sbaie  on  the  cumulative  third  preference  shares 
Nos.  1,330, CCS  to  1,810, CG7  ite.’ng  at  the  rate  of  5 per  cent,  per  annum  frem  April 
3rd  to  June  30th),  leas  tax,  payable  cn  July  1st. 

Greenwood  & Hatley.  Ltd.— The  report  for  the  year 

ended  March  31st  last  states  that,  after  providing  for  interest  on 
the  debentures  and  expenses  of  management  and  making  due  pro- 
vision for  doubtful  debts,  the  accounts  show  a profit  of  £7,643, 
which,  with  the  balance  at  credit  of  profit  and  loss  at  March  31st, 
1908,  of  £5,541,  makes  £13,094.  Tne  directors  have  written  off 
£4,000  for  depreciation,  and  they  recommend  that  a dividend  for 
the  year  ended  March  31st  last  be  declared  at  the  rate  of  7 per 
cent,  per  annum  on  the  paid-up  cumulative  preference  share 
capital,  absorbing  £7,028,  and  leaving  £2,666  to  be  carried  forward. 
Tee  directors  have  also  trar.rfcrred  £15  0C0  from  reserve  account 
in  reduction  of  the  book  value  of  investments  in  subsidiary  and 
connected  companies. 


Globe  Telegraph  and  Trust  Co..  Ltd. 

The  meeting  of  this  company  was  held  on  Thursday  of  last  week 
at  Electra  House,  Finsbury  Pavement,  the  Marquis  of  Tweeddale 
presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report,  said  the 
accounts  showed  a slight  falling  off,  as  compared  with  the  previous 
year,  but  it  9hculd  be  remembered  that  those  accounts  were  excep- 
tionally good,  and  indeed  were  the  beBt  they  had  ever  presented  to 
the  shareholders  since  the  inception  of  the  company  36  years  ago. 
The  receipts  for  the  year,  after  deducting  expenses,  amounted  to 
£207,347,  against  £201,295  last  year,  or  a difference  of 
£2,948.  They  had  already  paid  to  the  ordinary  share- 
holders the  usual  three  quarterly  dividends  and  the  interim 
dividends  at  the  fixed  rate  of  6 per  cent,  on  the  preference  shares. 
Those  together  had  absorbed  £131,769,  and  the  directors  now  re- 
commended the  payment  of  a final  dividend  on  the  ordinary  shares 
of  5s.  6d.  per  share  net,  which,  with  the  previous  distributions, 
made  a total  dividend  for  the  year  on  those  Bhares  of  5f  per  cent.' 
as  against  5 g per  cent,  last  year.  That,  together  with  the  final 
payment  of  3s.  per  share  on  the  preference  Bhares,  absorbed 
£75,479,  and  left  £27,305  to  be  carried  forward  to  the  next  account, 
being  £100  more  than  that  carried  forward  this  time  last  year! 
Turning  to  the  accounts,  they  would  observe  that  their  receipts 
from  the  different  companies  in  which  they  held  investments  wue 
with  the  exception  of  four,  practically  the  same  as  last  year.  The 
exceptions  were  the  Direct  United  States  Cable  Co.,  the  Great 
Northern  Telegraph  Co.,  the  Telegraph  Construction  and 
Maintenance  Co.  and  the  Western  Union  Telegraph 
Co.  Their  receipts  from  the  Direct  United  States  Cable 
Co.  had  fallen  off  to  the  extent  of  £746,  their  divi- 
dend being  at  the  rate  of  4|  per  cent,  this  year,  as 
against  4|  per  cent,  last  year.  The  Great  Northern  Co.,  in  which 
they  had  only  a small  holding,  had  yielded  them  about  £50  less, 
their  dividend  being  at  the  rate  of  18  per  cent.,  as  against  20  per 
cent,  in  the  previous  year.  The  Telegraph  Construction  and  Main- 
tenance Co.  had  also  reduced  its  dividend  from  17£  per  cent,  to 
15  per  cent.,  which  made  a difference  to  them  of  £1,094.  The 
receipts  from  their  shares  in  the  Western  Union  Co.  showed  a 
diminution  of  about  £257,  their  dividend  being  £2  15s.  lOd.  per 
cent.,  as  against  £3  8s.  lOd.  per  cent,  in  the  previous  year.  The 
losses  which  the  Western  Union  had  suffered  were  not  only  due  to 
the  general  depression  in  business,  but  still  more  to  a prolonged 
and  costly  strike.  That  strike  was  now  over,  and  the  prospects  of 
the  company  had  undoubtedly  improved,  and  they  might  expect 
better  results  from  that  investment  duriDg  the  current  year. 
Having  referred  to  a grant  of  £250  which  the  board  bad  made  to  the 
widow  of  the  late  Registrar,  who  bad  been  in  the  service  of  the 
company  for  nearly  40  years,  the  chairman  said  that  by  a re- 
arrangement of  the  staff  a reduction  had  been  made  in  the  yearly 
charges.  The  present  value  of  the  investments,  he  stated  in  con- 
clusion, showed  an  increase  over  the  original  cost  of  £230,000. 

Sib  James  Pendeb  seconded  the  ; motion,  and  the  report  was 
adopted. 

Acknowledging  a vote  of  thanks,  the  Chaibman  said  that  no 
doubt  proposals  would  be  made  in  regard  to  cheapening  rates,  but 
no  definite  proposition  bad  yet  reached  the  directors.  When  it  did 
he  had  no  doubt  it  would  receive  the  consideration  which  was  due 
to  it,  and  they  might  rely  upon  it  that,  the  interests,  both  of  the 
shareholders  and  the  public,  would  be  thoroughly  well  considered. 


Stock  Exchange  Notices.— The  Committee  have  ordered 

the  following  securities  to  be  quoted  in  the  Official  List : — 

Central  Electric  Supply  Co.,  Ltd.— Further  issue  of  £63,124  4 per  cent, 
guaranteed  debenture  stock. 

Highlands  and  Lowlands  Para  Rubber  Co.,  Ltd.— 123,546  shares  of  £1  each, 
15s.  paid,  Nos.  1 to  7 and  181,462  to305,(00;  andl82,952  bhares  of  £1  each,  fuliv 
paid,  Nos.  8 to  181,461  and  306,001  to  306,498. 

Bnkit  Rajah  Rubber  Co. — For  the  year  eDdiDg 
March  31st  the  net  amount  at  credit  of  profit  and  loss  account  is 
£39,278.  A final  dividend  of  31  per  cent,  is  to  be  paid  on  the 
ordinary  shares,  making  55  per  cent.  There  is  to  be  placed  to 
reserve  fund  £500,  to  depreciation  £5C0,  and  carried  forward 
£1,593. 

Vulcan  Boiler  and  General  Insurance  Co. — The 

directors  have  declared  an  interim  dividend  of  4s.  per  share. 

Sao  Paulo  Tramway,  Light  and  Power  Co. — The 

warrants  in  respect  of  the  quarterly  dividend  cf  2£  per  cent,  were 
to  be  posted  on  Wednesday. 

Eastern  Telfgiaph  Co.,  Lid. — The  directors  announce 

a dividend  at  the  rate  of  3i  per  cent,  per  annum,  less  income-tax, 
on  the  preference  stock  for  the  quarter  ending  30th  ult.,  and  a 
first  quarterly  interim  dividend  of  \\  per  cent,  on  the  ordinary 
Btock,  free  cf  inccme-tax,  in  respect  of  profits  for  the  year  ending 
December  31st,  1909. 

Turbinia  German  Parsons’  Marine.— The  report  for 

the  past  year  showed  a profit  of  241,031  marks.  General  expenses 
amounted  to  79,278  marks.  A dividend  of  10  per  cent,  is  recom- 
mended on  the  ordinary,  and  8 per  cent,  on  the  priority  shares. 
The  total  number  of  ships  afloat  and  under  construction  fitted  with 
turbines  cf  the  company’s  system  at  the  end  of  April  amounted  to 
273,  with  3£  millions  horse-power.  In  conjunction  with  the  firm 
of  Biown,  Boveri  & Co.,  the  company  has  acquired  an  interest  in  a 
large  German  shipbuilding  yard. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Locality. 


Aberdeen  . . 

+ Ayr  . . . . 

Bath 

Belfast  • • • 

Birkenhead . . 
Birmingham  Corp 
Blackburn  . . 
Blackpool-Fleetw’ 
Bolton 

Bournemouth 
Bradford 
Brighton 
Bristol 

Brit.  Elee.  Trac.  C 
Airdrie 
Barnsley  . . 

Barrow 
Cavehill  . . 
Devonport 
Gateshead 
Gravesend 
Greenock . . 
Hartlepool 
Kidderminster 
Leamington 
Merthyr  _ . . 
Metropolitan 
Middleton 
Mid.  Joint  Com’ 
Oldham— Ashton 
Peterborough 
Potteries  .. 
Rothesay  . . 
Southport.. 

S.  Metropolitan 
Swansea  . . 
Tynemouth 
Weston-s-Mere 
[Worcester 
Wrexham 
YorkB.  Wool.  Lis 
Miscellaneous 

Burnley 

Burton-on-Trent 
Bury 
i Cardiff 
Carlisle 

Chatham  and  Dis 
Cork 
Croydon 
Darlington  . . 

Darwen 
Dover..  • .. 

Dublin 
Dundee 
East  Ham  . . 

Exeter 
Glasgow 
Hastings 
Huddersfield 
Hull  .. 

Ilkeston 
Ipswich 
Kilmarnock. . 
Lan’kshire  Trm.C 
Lancashire  Unite( 
Leeds 
Leicester 
Leith  . . 

Liverpool  . . 

JL.C.C. 

London  United 
Lowestoft  . . 
Manchester. . 
Newcastle  .. 
Newport 
Oldham 
Pontypridd  .. 
Portsmouth 
Preston 
Rotherham  . . 

Salford 
Sheffield 
Southampton 
t8outhend-on-8e 
South  Shields 
Swindon 
Tyneside  .. 
Wallasey  .. 
Walthamstow 
WeBt  Ham  .. 
Wolverhampton 

Baker  8t. -Waterloo 
Cen.  London  Rly.. . 
Char.  +,  Ens.Hamp, 
City  A 8.  Lon.  Rly. 
Dublin-Luoan  Rly. 
G.N.  and  City  Rly. 
G.N.,  P’y.  * Brmtn 
L'pool  Overh'd  Rlv 
1 Llandudno-Col.  Bay 
Meroey  Railway  .. 
Metropolitan  Rly... 
Met.  DUtrlot  Rly... 
Anglo- Argentine  .. 

Si  Auckland  .. 
Bombay  (B.E.T.)  .. 
((Brisbane  . . 
Calcutta 

ICapeElectrlcT.Ld. 
jSKalgoorlie,  W .A.. . 
Madras  ..  . . 

(Melbourne.. 
(Lisbon 

Perth  (W.A.) .. 


Fort- 

night 

ended. 

Receipts  for 
the 

fortnight. 

No. 

of 

wks. 

June  23 

£ 

2,840 

£* 

- 15 

3 

„ 26 

663 

- 66 

6 

„ 28 

1,533 

- 23 

25 

„ 25 

7,602 

+ 134 

12 

;;  27 

2,063 

- 102 

12 

„ 19 

12,207 

-1,375 

12 

„ 23 

2,189 

- 62 

13 

„ 26 

1,323 

- 285 

25 

,,  27 

4,528 

- 426 

13 

„ 23 

3,061 

- 57 

12 

„ 12 

9,784 

- 560 

11 

„ 27 

1,829 

- 27 

13 

;;  25 

10,756 

+ 763 

„ 18 

444 

- 1 

24 

„ 18 

303 

- 83 

II 

,1  18 

488 

- 97 

II 

„ 18 

227 

+ 23 

II 

;;  is 

714 

— 288 

• 1 

1,  18 

1,915 

- 137 

11 

„ 18 

405 

— Ill 

II 

„ 18 

1,259 

+ 173 

II 

11  18 

476 

— 86 

11 

11  18 

191 

— 199 

• 1 

.1  18 

333 

— 151 

I* 

ii  18 

440 

- 60 

II 

„ 18 

12,318 

—1,869 

II 

1 ■■  18 

814 

— 189 

II 

11  18 

11,107 

—2,789 

II 

n 18 

1,150 

— 156 

II 

ii  18 

218 

— 79 

II 

.1  18 

3,330 

- 419 

II 

„ 18 

405 

+ 127 

II 

.1  18 

634 

— 279 

II 

„ 18 

1,561 

- 543 

SI 

..  18 

1,822 

- 345 

..  I8 

558 

- 126 

II 

n 18 

338 

- 218 

,,  18 

553 

— 167 

II 

11  I8 

188 

— 47 

II 

,1  18 

1,770 

— 221 

II 

„ 18 

413 

— 46 

II 

,.  26 

2,449 

— 29 

„ 27 

545 

— 2 

i 3 

,,  27 

2,215 

- 378 

12| 

,,  19 

4,233 

- 826 

12 

„ 20 

1 354 

- 26 

25 

,,  24 

1,532 

— 70 

25 

,,  24 

1,029 

— 14 

25 

,,  18 

2,t04 

— 631 

„ 26 

370 

- 9 

ii 

„ 25 

501 

- 6 

12 

„ 19 

184 

- 77 

12 

„ 25 

11,273 

— 442 

'Sv 

„ 23 

2,374 

- 67 

,,  26 

2,008 

+ 210 

m 

25 

634 

— 28 

13 

26 

35,376 

-1,939 

„ 24 

1,976 

- 142 

26 

4, >05 

+ "48 

12 

,,  23 

264 

+ 4 

12 

„ 26 

793 

- 12 

13 

,,  19 

292 

— 2 

5 

ii  24 

2 613 

— 10b 

25 

„ 23 

2,614 

— 252 

25 

„ 19 

13,635 

— 5:8 

12 

„ 26 

4.501 

— 42 

,,  19 

1,202 

+ 113 

5 

,,  19 

21,257 

-1,451 

24* 

„ 12 

74,358 

— 1,728 

Total  to  date. 


Route 

miles 

open. 


2ti  13, '-01 


16 


352 


26  29,618 


26 

19  I 
26 
26 

23 

24 
21 
27 
23 

23 
26 

"23 
12 
26 

17 

24 

26 

20 
26 
27 

25 

26 
26 
27 

18 
26 
27 
26 
21 
18 

ay  27 
May 
ne  26 

May 
June  15 


9,755 

1,280 

3,523 

775 


58 
-1,548 
223 
322 
— 634 
+ 121 


1,425  — 59 

1,184  + 24 

8,822  -2,115 


25 


11,202 

2,086 

969 

1,180 

R698 

2,018 

1,449 

4,417 

I, 627 

6,760 

11,610 

7,900 

6,459 

805 

2,703 

II, 880 
2,839 

638 

8,865 

84,858 

21,895 

77,018 

14,218 

4,895 

16,661 

6,622 

8,746 

1,140 


78 
- 28 
+ 101 
- 132 

+ 'i24 
+ 87 

- 60 

- 685 

- 70 

4-  685 

- 3,226 
+ 1,210 
+ 285 
+ 16 

- 274 
+ 690 

- 95 

- 228 

+ 14 

+ 1.327 
+ 2,706 
+ 7,481 
+ 8,180 
+ 204 
+ 1,008 
+ 1,615 


- 10 


2,726  + 138 


£ 

4,787 

1,786 

17,503 

47,339 

13,294 

76,405 

14,910 

10,711 

30.209 

20,132 

57,003 

11,865 


JB* 

43 

— 124 

+ 550 

+ 1,469 

— 453 

+ 254 

— 261 

+ 807 

— 553 

+ 28  6 
+ 1,353 
+ 697 


23 


5,202 
3,993 
5,154 
1,815 
8,828 
23,578 
4,617 
12,180 
5,140 
2,242 
3,769 
5,121 
140,696 
7,8  0 
132,386 
13,210 
2,577 
42,168 
2,585 
6.239 
17  879 
21,894 
4,171 
1,963 
6,157 
2,264 
21,058 
4,646 


3,366 
15,205 
25,100 
8,929 
19  118 
9,967 
17,210 
2,412 
3,154 
2,301 
128,541 
6,644 
12,758 
4,504 
66,783 


30,843 
1,591 
4,841 
747 
80,379 
31  6 .7 
78,204 

3,il7 
255,312 
376  657 
144,559 
5,707 
188,994 
50,566 
7,914 
25.792 
5,051 


7,459 

54,561 

75,838 

12,617 

6,627 

6,985 

11,073 

9,826 

8,651 

26,693 

9.856 

83,660 

139,113 

97,240 

81,316 

3,165 

87,365 

145,116 

84,287 

4.856 
49,260 

402,202 

248,235 

982,602 

83,101 

58,704 


18,021 

18,679 


86,087 


— 87 

— 143 

— 350 

— 154 

— 1,725 
48 

167 
235 
116 
137 
154 
19 


+ 


37 


Inc. 


+ 12,692 

— 446 

— 3,725 
898 
198 

1241 
82 
126 
74 
546 
38 
221 
56 
90 
425 
45 


— 66 

— 448 

— 439 

— 110 
+ 1,157 

937 


4- 


214 

150 


+ 102 

— 137 

+ 15 

56 

— 1,856 

— 194 
+ 2,956 


- 95 


18-52 

13*97 

26  J 

21-96 

51-9 

9-6 

3-65 

, , 

5-37 

.. 

8_85 

* * 

11  25 

6-5 

7-25 

6'72 

•• 

2-9 

” 

22 

8-5 

9T8 

5-31 

29 

2-75 

8-17 

12-5 

3-75 

3 

5-75 

17 

6 62 

22-6 

14-98 

'•61 

11  25 

4-75 

4*36 

*• 

! 4-75 

,54-25 

15 

8-48 

•68 

| 6-5 

90-5 

1**5 

13 

10-5 

4-2  f 

17  62 

r-i8 

96-75 

•26 

*6 

104 

121 

4-25 

3-5 

90-5 

6 

1*4*5 

23-75 

6-6 

1-75 

14-6 

io 

**•66 

87 

.. 

.. 

.. 

!! 

1-25 

•23 

a 

16 

•8 

12-5 

(-36 

6-3! 

•6*6 

7.75 

7-8 

7 

1 8-6 

0-36 

6-8 

) .. 

*4-3 

4 V6 

2 34-1 

1 34 

5 .. 

•• 

4 22- 

0 .. 

81 

20- 

6 .. 

4 28 

2*4 

Oompared  with  the  corresponding  period  of  1808.  ♦ 

t Inoludot  horio,  steam  and  other  receipts.  I 


One  weok  only. 
One  month. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon. 

The  sails  of  the  8tcck  Exchange  »hip  flap  idly,  there  being  barely 
a breath  of  breeze  to  stir  them.  Only  in  rubber  shares  can  it  be 
said  that  anything  approaching  animation  obtains.  After  being 
intensely  busy  for  a few  weeks,  brokers  and  jobbers  chafe  at  the 
sudden  alteration,  and  are  at  some  loss  to  know  where  to  lay  the 
blame.  Speculation  in  mining  shares  has  come  to  well  nigh  a full 
stop,  and  the  consequent  fall  in  prices  led  to  failures.  As  for 
investment  stocks,  prices  ought  to  be  good,  judging  from  the  con- 
dition of  the  money  market ; but,  in  point  of  fact,  Consols  are 
weak,  and  the  general  range  of  better-class  stocks— Home  Rrilways 
excepted — are  depressed  in  sympathy. 

Mexico  Tramwajs  slumped  from  137  to  123J,  following  upon 
a drop  of  8 points  in  the  week  before.  The  5 per  cent,  gold 
bonds  lost  1£.  Mexican  Light  and  Power  Common  shed  no  more 
than  half  a point,  but  the  Preference  fell  3£,  makiDg  6 in  the 
fortnight.  Rio  Trams  are  flat  at  83,  and  Sao  Paulo  fell  to  146£  ex 
dividend. 

This  further  slump  in  quotations  is  attributable  to  financial 
difficulties  of  weak  holders  who  were  forced  to  realise.  With 
nothing  cheerful  in  surrounding  markets  to  make  the  outlook 
hopeful  for  the  immediate  present,  prices  simply  tumbled  of  their 
own  weight,  and  were  at  times  marked  down  without  stock 
chmgiDg  hands.  Whether  the  time  has  come  for  buying  Mexican- 
Canadians  yet,  we  are  not  in  the  least  disposed  to  prophesy,  but  it 
is  in  the  nature  of  Stock  Exchange  prices  to  rally  after  any  severe 
and  protracted  fall.  The  market  in  these  issues,  however,  is  so 
nervous  and  timid  now  that  there  might  be  another  swoop  down 
before  recovery  set  in 

Home  Railway  stocks,  as  we  write,  are  in  a condition  of  exceed- 
ingly subdued  hopefulness.  The  Coal  Conference  on  the  Wednesday 
in  this  week  may  alter  the  complexion  of  affairs  for  the  worse,  but 
at  the  moment  anticipation  leans  to  the  view  that  an  amicable 
arrangement  will  be  reached,  and  fears  of  a strike  once  more 
averted.  Hence  prices  are  fairly  firm,  and  the  only  section  where 
this  tendency  fails  to  permeate  is  the  luckless  “tube”  market. 
Central  Londons  are  distinctly  weak,  for  the  Exhibition  reason 
recorded  here  last  week.  City  and  South  London  also  receded,  and 
E 1st  London  fell  hick  to  3f.  Oi  the  other  hand,  Metropolitan 
Consolidated  has  moved  up  a little,  and  Districts  keep  very  firm 
at  17i,  the  disreputable  weather  being  humorously  hailed  as  a 
hull-point.  The  4 per  cent.  Debenture  stocks  of  the  Underground 
Riilways  group  are  strong  in  tone,  and  the  higher  figure  of  the 
quotation  for  Bakerloo  Debenture  is  par.  London  United  Tram- 
ways Preference  continue  fiat,  and  the  6 per  cent  Income  bonds  of 
the  Underground  Electric  Railway  are  a point  lower,  although  the 
Prior  Lien  bonds  have  regained  their  slight  decline. 

The  ex  dividend  markings  of  last  account-day  included  London 
United  Trams  4 per  cent.  Debenture,  the  price  being  put  down  to 
66,  British  Westinghouse  4 per  cent.  Debenture,  where  the 
quotation  was  lowered  to  40,  and  Brush  Electrical  4J  per  cent. 
Second  Debenture,  now  standing  at  29.  Upon  all  of  these  the 
interest  has  been  regularly  met,  so  far. 

Telegraph  and  Telephone  issues  are,  on  the  whole,  inclined  to 
dulness.  The  alterations  are  small,  however,  and  there  is  no 
movement  of  importance  to  record.  Marconi’s  regained  tV  after 
the  meeting  of  the  company.  American  Telephone  and  Telegraph 
recovered  half  the  dividend  deducted  from  the  price.  National 
Telephones  are  not  affected  by  the  failure  of  a Stock  Exchange 
member  who  used  to  deal  largely  in  the  stocks. 

City  of  London  Ordinary  and  Preference  shares  show  small  rises, 
and  Bromptons  fell  £ ; except  for  these,  the  English  electricity 
supply  list  is  featureless.  The  only  other  changes  are  those  pro- 
duced by  ex  dividend  markings. 

Manufacturing  shares  show  some  irregularity.  Babcock  & Wilcox 
fell  British  Aluminium  Ordinary  and  6 per  cent.  Preference 

weakened,  while  the  7 per  cent.  Preference  advanced,  only  to  recede 
again.  Electric  Construction  Preference  rose  another  2s.  6d., 
bringing  the  price  to  l^J.  Willans  & Robinson  Preference  are  -ft 
lower.  Rubber  shares  provide  the  Industrial  market  with  its  main 
attraction  at  the  present  time.  The  Vallambroea  Company  has 
declared  a dividend  making  80  per  cent,  for  the  year,  and  the 
continued  strength  of  rubber  itself,  has  led  to  lively  hopes  of 
bumper  dividends  on  other  companies’  shares.  As  already 
observed,  the  rubber  share  department  is  one  of  the  strongest  in 
the  Stock  Exchange,  and  stands  out  with  peculiar  cheeriness 
against  the  background  of  general  drabness  colouring  most  of  the 
other  markets. 

British  Electric  Traction  Ordinary  and  Preference  fell  after  the 
issue  of  the  report.  Tramway  and  Traction  shares  are  quiet,  with 
the  exception  of  the  issues  already  mentioned. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES, 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 

NAME. 

SSdofc 

or 

Share. 

♦ 

Dividends  for  the  last 
four  years. 

Closing 

Quotations 

June  22nd. 

Closing 

Quotations 

June  29th. 

Business'  done 
week  ended 

June  29th, 
1909. 

Rise  + 
or 

Fall  - 

Present 
Yield 
per  cent. 

26,000 

186,700 

$181,661,400 

$58,000,000 

558,460 

3.220.770 

3.220.770 
47,725 

44.000 
2,431,350 

16.000 
6,000 

12,981 
6,000 
B0, 000 
60,7101 

48.000 
1,000,000 
2,000,000 
1,896,706 

800,000 

762,400 

200,0001 

181,127 

181,127 

160,000 

14,800 

17.000 
$41,880,400 
$50,000,000 

894,190 

72,680 

86,492 

9.226.000 

8.726.000 
16,000 
16,000 

260,000 

2,000,000 

1,983,593 

179,813 

60,000 

99,100 

99,400 

11,8391 

145,955 

3,042 

12U,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,821 

84,668 

4,669 

80.0001 

Amazon  Telegraph  Co.'s  shares,  Nos.  1 to  26,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 

American  Telephone  A Telegraph,  Cap.  Stook  . . 

( Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 

■(  68,001  to  78,000  I 

Anglo-Amerioan  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred 

Anglo- Portuguese  Tel.,  6 % Mort.  Deb.  Btook  Red. 
Chili  Telephone,  Nos.  1 to  44,000  .. 

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cum,  Pref. 

Do.  do.  44  % Debs.  ..  .. 

Direot  United  States  Cable  

Direct  W.  India  Cable,  44  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stook 

Do.  84  % Pref.  Stock 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  A 8.  Afrio.  Tel.,  4 % Mt.  Db.  (Mauritius > 
{ Sub.)  1 to  8,000  ( 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen . . 

1 Halifax  and  Bermudas  Cable,  44  % 1st  Mort,  1 
Debs.,  within  Nos.  1 to  1,200,  Red, ) 
Indo-European  Telegraph  ..  ..  ..  .. 

Maokay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Go.,  Ltd.  Ord.  ..  •• 

Do.  do.  do.  6 % Pref,  •• 

National  Telephone,  Pref.  Stook  

Do.  do.  Def.  Stook  

Do.  do.  6 % Cum.  1st.  Pref 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Non-oum.  Brd  P.,1  to  260,000 

Do.  do,  84  % Deb.  Stock  Red. 

Do.  do.  4 % Deb.  Stook  Red 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid  .. 

Do.  do.  do.  6 % Cum.  Pref 

Do.  do.  do.  4 % Red.  Deb.  Stook  .. 

Pacific  A European  Tel.,  4 % Guar.  Debs.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  4J  % Deb.  Red 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nob.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  A 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930.. 

Do.  do.  4 % Deb.  Stook  Red,  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 

10 

100 

$100 

$1000 

Stook 

Stock 

Stook 

100 

5 

Stook 

10 

10 

6 
6 

60 

20 

100 

Stook 

100 

Stook 

10 

Stook 

26 

10 

10 

10 

100 

26 

$100 

$100 

1 

1 

1 

100 

100 

10 

10 

5 

Stook 

100 

1 

1 

100 

10 

8 

100 

Cert. 

6 
6 

24 

100 

10 

100 

10 

10 

10 

100 

1906. I 
Nil  1 

5 % 
74% 

4 % 

81% 

6 % 
4% 

6 % 

8 % 

6 % 
10  % 

4 % 
10  % 

1 

44% 

7 % 

n 

7 % 

4 % 

4 % 

64% 
6 % 
24% 

44% 
18  % 

2 % 
4 % 
Nil 

H 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 
4 % 

7 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 

Nil 
4 % 
7 % 
4 % 
Nil 

j 6 % 

1906.  | 
Nil  j 
6 % 

8 % 

4 % 

» 

41% 

6 % 

8 % 

4 % 

6 % 
10  % 

10  1 

44% 

4|% 

44% 

7 % 
84% 

4 % 

7 % 

4 % 

4 % 

64% 

6 % 
20  % 

44% 
18  % 
84% 
4 % 
Nil 
6 % 

ll 
6 % 
6 % 
6 % 
6 % 

It 

4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 
24% 
4 % 

7 % 
4 % 
Nil 

8 % 
Nil 
6 % 

1907. 
Nil 
6 % 

8 % 

4 % 

« 

1 % 

6 % 

8 % 

4 % 

6 % 
10  % 

4 % 
10  % 
44% 

ill 

7 % 

84% 
4 % 

7 % 
4 % 
4 % 

6g% 
6 % 
20  % 

44% 
18  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 
4 % 

8 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 
8 % 
6 % 
24% 
4 % 
7 % 
4 % 
Nil 
6 % 

£2  6 
6 % 

1908. 

Nil 
6 % 

8 % 

4 % 
£34s. 

6 % 
61- 
6 % 

4% 

6 % 
10  % 

4 % 
10  % 
44% 
41% 
44% 
7 % 
34% 

4 % 

7 % 
4 % 
4 % 

61% 

6 % 
18  % 

44% 

13  % 
4 % 

4 % 

6'% 

5 % 

6 % 
6 % 
6 % 
6 % 

5 % 
34% 
4 % 

8 % 

6 % 
4 % 

4 % 

5 % 
44% 

6 % 

5'% 

4'% 

4% 
Nil 
6 % 
15  % 
6 % 

2g-  31 
94  — 96 
144  —145 

984-1004 
56  — 63 

99  —ICO 
15g — 151 

1004-1024 
8 - 88 
904-  924 
8«-  8| 

17  — 13 
2g-  3g 
8j  — 9 
1004 -1021 
12g—  18J 

101  —103 
132  —185 

854-  87 
103  — 105 
HI-  12g 

102  —104 

100  —102 

10J-  lli 
13  — 181 

27  — 28 

101  —103 

514-  534 
80  - 84 
74  — 79 
9 11 

IB 

1-  1 

U-  18 
107  —1084 
1194-1214 
10i—  11 
10  — 10J 
5x® — 644 
98  -100 
1004-1024 

1ft — 1 ft 
1ft—  1ft 

88-90 
1004-1024 
71-  84 
1004 -1024 
128  -181 
61s — 7ft 
5 — 5g 

14-  lg 
1004 -1024 
134-  14 

102  -104 

ft  — 14 

8i-  8| 
8 9 

1021-1044 

2?-  31 
94  - 96 
143  —144  xd 

984-1004 

56  — 58 

99  —100 
15| — 15g 

102  —104 
8 - 8g 
89  - 91  xd 
84-  8 1 
17  — 18 
2g-  8g 
$!  — 8g 
1004  -1024 

12s—  134 

101  —103 
130  —133 

85  — 87 
104  —106 

11?-  124 

102  -104 

100  —102 

101—  lOJxd 
12|-  13|xd 
27  — 28 
101  —103 

514-  634 
80  — 84 
74  — 79 

11 13 

1«  IB 

l-  1 
u-  IS 

107  -1084 
1194-1214 
1UJ-  11 
10  — 10? 

6ft—  511 
97  — 99  xd 
99  —101  xd 
1ft — 1ft 
l1®-  1ft 

86  — 88 
1004  -1024 

7|—  84 
984-1004 
128  -131 
64?-  7ft 
4g—  61xd 

14-  lg 
1004-1024 
lSg—  13gxd 
101—102 
ft-  |4 
81-  8g 
8 — 9 

1 1024-1014 

Highese|Lowest. 

99g  991 

16ft  15ft 

'k  ” 

904  89 

‘eg 

i2?g  i2? 

135  131 

86?  851 

1054  104 

12ft  US 

1031 

10ft  101 

18  A . < 

27| 

15/9  12/9 

108  107 

120g  119? 

991 

7g  :: 

‘ei?  :: 

5ft 

is4  isg 

1034  100 

13/14 

+il 

-4 

—2 

- i 
+ 1 

4 

-2 

—2 

— 14 

£ s.  d. 
Nil. 

6 4 0 
6 11  1 

8 19  7 

6 10  1 

5 19  8 
2 5 0 
4 16  2 
4 15  6 

4 7 11 

6 16  6 

5 11  1 

5 8 8 

6 12  8 

8 15  4 

6 10  0 
4 8 3 
6 6 3 
4 0 6 
8 15  « 
6 18  3 
8 16  11 

8 18  6 

6 7 0 
4 9 9 
6 8 7 
4 7 5 
6 1 6 

4 15  3 

5 5 3 
Nil 

6 0 0 
6 12  11 
6 10  7 
4 18  9 
6 9 1 
6 11  7 

4 7 2 
8 12  2 
8 19  8 
608 

5 11 
4 10  11 
8 18  l 
4 18  9 
4 9 7 

4 11  7 

5 13  8 
4 13  0 
4 10  11 
8 18  1 

6 0 0 
8 18  5 

Nil 

6 17  2 

4 is 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


390.000 

860.001  ; 

978,230 
332,387  [ 

. «fej,uOO 
100,000 
60,000 
60,000 
40,100 
12,897 
124,400 
600,000 
400,000 

400.000 
233  Ou0 
212,600 
i38,  3Jl 
161,437 

1,473,658 

628,936 

100.000 
100,000 
600,000 
804,9401 

400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
196,0001 
196,0001 
187,610 

46,304 
BOO, 000 
86,000 

40.000 
800,000 
491,999 

460.000 
910,168 

1,890,690 

554,655 

554,655 

85.000 

100.0001 


f Anglo-Argentine  Trams,  10  % Nom.  Cum.  2nd  1 
\ Pref . , 260,008  to  680,097  ) 

Do.  6 % Cum.  Prefs.,  1 to  260,007 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  " A " 6 % Cum.  Pref,  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  64  % Loch  Leven  Debs. 

British  Columbia  E.  Kail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  4*  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  4}  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traotion  

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  44  % 2nd  Deb.  Stook  Re 

British  Insulated  and  Helsby  Cables 
Do.  do.  6 % Cum.  Pref. 

Do.  do.  4J  % 1st  Mort.  Deb.  Red. 

British  ThomBon-Houston  44  % 1st  Mort.  Debs. 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  \ 
\ 276,001  to  475,000  / 

Do.  do.  4%  Mort.  Deb.  Stock 

iBrowett,  Lindley  A Co.,  Ord 

Do.  do.  6 % Cum.  Pref.  . . 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref. .. 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  4|  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880 

Do.  44  % 1st  Deb.  Stock. . .. 

Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  4J  % 1st  Mort.  Deb.  Btook  Re 
Cape  E.  Trams.,  1 to  491,229 
Castner-Kellner  Alkali,  1 to  460,000 

Do.  do.  4g  % 1st  Mort,  Deb,  Stock 
Central  London  Railway,  Ord.  Stock . . 

Do.  do.  4 % Pref.  Stock  .. 

Do,  do.  Def.  do.  .. 

City  and  South  London  Railway  ..  .. 

Crompton  A Co.,  Nos.  1 to  86,000  ..  .. 

( Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 
\ BOO  of  4100,  and  901  to  11,000  of  460  Red. 


9i-  9f 
6|-  6g 
94-96 
1024— 104$ 

m-  m 

i|-  i* 
14-  18 

23 — 21 
84-  4 
8J-  41 

95  -100 
143  —147 
122  —125 
109  -112 
102  -104 
102  —105 

18 — if® 

24-  3g 
92  — 95 
68  — 72 

7| — 7? 

ei-  el 

105  -108 
91  — 96 

3 7 

IB — 18 

40  — 44 
ft—  41 
14/6  to  16/6 
0-  h 

0 - 4 

43  — 48 
29  — 33 

43—  4jf 
4g-  <>4 
100-103 
98-  log 
61-  6S 

106  -107 

4-  g 

14-  2 
102  -106 
6*1  — 66 
85  — 87 
49  — 51 
814-  324 

1 - 11 
94  — 97 


' 

91—  94  xd 

9g 

.. 

6 — 61  xd 

6ft 

91  — 92  xd 

944 

911 

100  —102  xd 

102 

4ft-  4 ft 

87/6 

- ft 

‘g-  4 

1 - 14 

25/- 

22/6 

- 4 

21—  2g 

56/- 

50/- 

- 4 

3g—  3g 

61/3 

51/3 

— rVt 

8j — 41 

75/- 

68/9 

95  —100 

. . 

143  —147 

1454 

1441 

121  —124 

123 

122 

-i 

110  —113 

1104 

+ 1 

102  —104 

1 * • 

102  —105 

g I 

18/9 

16/3 

- 1 

24-  3 

57/6 

53/9 

-I 

92  - 95 

924 

, . 

68-72 

7| — 7? 

78 

. . 

61—  6? 

. . 

103  -106  xd 

. , 

91  — 96 

.. 

.. 

A — i7* 

6/- 

88  — 42  xd 

ft — 14 

.. 

.. 

.. 

14/6  to  15/6 

. • 

. . 

. . 

0 - 4 

. , 

. , 

0 - 4 

43  — 48 

. . 

, 

27  — 3t  xd 

4g — 4| 

4|—  5 xd 

974  -1004  xd 

94-  10g 

101 

.. 

. . 

64—  64  xd 

103  -105  xd 

10434 

, . 

4-  8 

1?-  2 

40/- 

38/9 

. , 

102  —106 

63  — 65 

64 

63 

— i 

84  — 86 

—1 

47  — 49 

—2 

81  — 32 

:iil 

si 

- 4 

1 - 11 

.. 

94  — 97 

•• 

•• 

5 

5 3 

4 16  0 

4 

6 6 

4 18  0 

4 

8 11 

4 

0 0 

28 

5 0 

15 

2 1 

7 14  10 

4 

8 11 

6 10  0 

6 

8 10 

4 

16  9 

4 

8 6 

4 

6 7 

4 

5 9 

Nil 

10 

0 0 

6 

5 3 

6 

6 0 

6 

9 0 

4 

7 8 

4 

4 11 

4 18  11 

NU 

9 10  6 

NU 

Nil 

NU 

NU 

9 

8 6 

11 

10  2 

6 

6 4 

r 

0 0 

4 

9 7 

7 

4 7 

4 

15  8 

4 

5 9 

Nil 

6 

0 0 

4 

4 11 

5 

0 0 

4 

13  U 

5 

2 0 

4 

18  9 

0 

, 1 b 

6 

' 3 

* Unless  otherwise  stated,  all  shares  are  fully  paid 


t A period  of  nine  months. 


t From  Manchester  Bhare  List 
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THE  ELECTRICAL  REVIEW 


[Vui.  b5,  No.  1,649,  Juov  !4,  lt)o9. 


SB&^JL  LIS'!  OF  ELECTRICAL  COMPANIES.  -tw.» — . 


ELECTRICAL  RAILWAY,  MAN UFACTURIN ft  AND  INDUSTRIAL  OOMPANIE8.-(Oo*il<»u«<i 


Present 

Issue, 

NAME. 

Btook 

or 

Share. 

Dividends  for  the 
last  fonr  years. 

Closing 

Quotations 

June  22nd. 

Closing 

Quotations 

June  29th. 

BneineBB  done 
week  ended 

June  29th,  1909. 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  cent, 

880,000 

Dick,  Kerr  & Co.,  1 to  260,000  

* 

1 

ltfUb. 
10  % 

l»On. 

10  % 

1907. 
10  % 

1908 
10  % 

1ft-  U 

ift-  n 

Higneui 

Lowest. 

£ s.  d. 
8 0 0 

B05  000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000  .. 

1 

6 % 

6 % 

6 % 

6 % 

*32 — 1^2 

. , 

4 16  0 

271,080 

Do.  dc.  4J  % Deb.  Stock 

100 

*4% 

44% 

44% 

44% 

101  —104 

99  -102 

xd 

. . 

4 8 3 

,0,000 

Dublin  Dnited  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

13  — 14 

13-  14 

4 6 9 

99,261 

Edi3on  & Swan  Utd.,  11  A”  she.,  £8  pd.,  1 to  99,261 

6 

4J% 

44% 

24% 

1-  4 

i-  4 

16  0 0 

IV  139 

Do.  “ A ” shares,  01 — 017,189 

6 

44% 

44% 

24% 

4-  24 

if,-  24 

xd 

6 0 0 

307,895 

Do.  4 % Deb.  Stock  Red 

100 

4 % 

4 % 

4 % 

4 % 

70  — 75 

68  — 73 

6 9 7 

6 1,720 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

6 % 

6 % 

6 % 

84  — 87 

o*  — 87 

5 12  4 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

ft-  5 

X 

10/- 

Nil 

81,390 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

2 

7 % 

7 % 

7 % 

7 % 

1ft-  1ft 

1ft-  l}.1 

+ 4 

8 7 2 

25,000 

General  Electrio  Co.  (1900),  6 % Cum.  Pref. 

10 

5 % 

6 % 

6 % 

73-  7J 

74-  74xd 

6 13  4 

200,000 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

Stock 

4 % 

4 % 

4 % 

4 % 

85  — 88 

85  — 88 

4 10  11 

78,000 

10 

4 % 

4 & 

4% 

Nil 

'i-  1 

3-  1 

18/9 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 
Do.  do.  6 % Mort.  Debs. 

10 

7 % 

l % 

7 % 

10*—  1U| 

io*—  io| 

6 10  8 

B0, 000 

100 

6 % 

b % 

5 % 

6 % 

102  —108 

102  — 103< 

124 

ii| 

4 16  10 

40,000 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

6 

16% 

44% 

lb  % 

15% 

15  % 

Hg—  123 

Hi-  i2i 

6 12 

40,000 

Do.  do.  44  % Pref 

6 

44% 

44% 

44% 

5 - 5f 

5 — 5[ 

•>32 

5 

4 3 9 

160,000 

Do.  do.  44  % Mort.  Deb.  Stock 

Stock 

44% 

44% 

44% 

44% 

104  -106 

104* — IO64 

106 

105* 

+ h 

4 4 6 

60,000 

India-Rnbber,  Gutta-percha  & Telegraph  Works.. 

10 

10% 

10  % 

144-  154 

144-  15* 

141 

6 11  2 

87,600 

iLiverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

l-  ft 

ft-  1 

Nil 

10,000 

t Do.  do.  Pref.,  fully  paid  . . 

10 

5 % 

6 % 

b % 

5 % 

6 — 6 

5 — 6 

8 6 8 

600,070 

London  United  Trams.  (1901),  1 to  60,007  . . 

10 

8 % 

B % 

3 % 

Nil 

14-  24 

2—3 

• . 

4 8 11 

899,930 

Do.  do.  60,008  to  100,000 

10 

8 % 

8 % 

3 % 

Nil 

3-4 

34—  4 

4 8 11 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

6 % 

b & 

6 % 

8?% 

11-  24 

ii-  24 

15  0 0 

1,881,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  .. 

100 

4 % 

4 % 

% 

4 % 

69  — 73 

64  — 78  xd 

39| 

38§ 

6 17  8 

6,782,062 

Metropolitan  Consolidated  

100 

2f% 

2g% 

1 % 

4% 

384-  39 

384—  34 

1 5 9 

2,640,914 

Do.  Surplus  Lands 

100 

21% 

2«% 

69  - 71 

68  — 70 

694 

69* 

— i 

all  7 

8,286,000 

Do.  Distriot 

100 

Nil 

Nil 

Nil 

Nil 

174 — 17| 

17J—  17* 

17  ft 

17* 

Nil 

891,837 

Metropolitan  Electrio  Trams.,  Ord 

1 

Nil 

44% 

3-  2 

§—  2 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

^2 32 

— 5$2 

Nil 

600,000 

Do,  do.  6%- Cum.  Pref.  .. 

Do.  do.  44%  Deb.  Stock  Red. 

1 

6 % 

6 % 

6 % 

5 % 

Si—  Si 

Si—  m 

98§ 

5 19  5 

596,600 

100 

44% 

44% 

44% 

44% 

99  -101 

964-  98Jxd 

4 11  5 

$10,823,200 

Mexico  Trams  Co.,  Common  Stock 

146  —148 

121  —124 

134* 

122 

—244 

$9,000,000 

Do.  1st  Mort.  50-year  6%  Gld.  Bds, 

6 % 

93  — 96 

92  — 94 

922 

914 

—1 

6 6 5 

246,600 

Potteries  Electric  Ti a- tion  

i 

4 % 

\ % 

4 % 

Nil 

T5  IB 

15 — IB 

8 13  0 

246,600 

Do,  6 % Cum.  Pref 

1 

6 % 

f % 

5 % 

5 % 

4 — i 

4- 

6 17  11 

246,000 

Do.  44  % Deb.  Stock  

100 

44% 

*4% 

44% 

44% 

86  — 89 

86  — 89 

34 

5 1 2 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

16  % 

174% 

15  % 

35  — 344 

33  — 

5 19  0 

140,0001 

Do.  4%  Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

101  — lu3 

10 1 —103 

1024 

102 

3 17  8 

1,000,000 

Underground  Electric  Railway,  6%  Prior  Lien  .. 

101  -102 

1014-1024 

4 i8  11 

2,800,000 

Do.  do.  44%  Bonds 

, . 

44% 

89  — 91 

89  — 91 

— i 

4,900,000 

Do.  do.  6%  Income  Bonds 

38  — 40 

37  — 39 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

5 

Nil 

Nil 

10  % 

Nil 

§—  8 

.1-  . 

i 

ft 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 125,001  to  141,666 

1 

Nil 

6 % 

6 % 

.2ft-  3ft 

22-  3* 

7 7 4 

245,496 

Do.  % 1st  Mort.  Deb.  Stock  

4 % 

4 % 

4 % 

4 % 

76  - 78 

76  — 80 

5 U 0 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

64% 

64% 

54% 

54% 

*1-  „4‘ 

4*- 

4| 

.. 

.. 

5 10 

0 

70,000 

Do.  do.  4*  % 1st.  deb.  Btook  . . 

100 

44% 

44% 

44% 

44% 

93  — 9b 

93  — 

96 

. . 

4 13 

9 

80,449 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 

6 

10  % 

10% 

10  % 

10  % 

84-  9 

8* — 

8! 

84 

8£ 

- 4 

6 14 

3 

9,661 

Do.  do.  7 % Cum.  Pref. 

6 

7 % 

7 % 

7 % 

7 % 

8—84 

6 — 

84 

4 2 

4 

886,876 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 

100 

4 % 

4 % 

4 % 

• 4 % 

97  - 100 

97  — IUj 

8 18 

5 

80,000 

Charing  Cross  and  Strand  Electricity  Supply 

5 

6 % 

6 % 

6 % 

5 % 

38-  4§ 

34- 

4g 

83/9 

80/* 

6 14 

3 

80,000 

Do.  do.  do.  4*  % Cum.  Pref. 

6 

44% 

44% 

44% 

44% 

H- 

4g— 

4 12 

4 

80,000 

Do.  “ City  Undertaking”  4*%  Cum.  Prf. 

5 

44% 

44% 

44% 

8! — 4* 

81 — 

4*xd 

6 9 

1 

446,736 

Do.  do.  4 % Deb.  Stock  Red. 

100 

4 % 

4 % 

4 % 

4 % 

96  — 99  xd 

96  — 

99 

8 19 

3 

49,486 

ChelBea  Eleotrioity  Supply,  Ord 

6 

6 % 

44% 

44% 

44% 

8i— 

44 

• . 

6 9 

1 

176,0001 

Do.  do.  4*  % Deb.  Stock  Red.  . . 

Stock 

44% 

44% 

44% 

44% 

102  —105 

100  —103  xd 

1024 

4 7 

6 

70,695 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,696 

10 

6 % 

6 % 

6 % 

8 7o 

104-  11 

1U5 — 

11 

6 9 

1 

40,000 

Do,  6 % Cnm.  Pref.,  1 to  40,000  .. 

10 

6 % 

6 % 

6 % 

6 % 

ii*—  124 

Hi- 

12g 

12ft 

+ e 

4 14 

1 

400,0001 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

6 % 

6 % 

6 % 

5 % 

121  —124 

119  —122  xd 

4 2 

0 

BOO, 000 

Do.  4*%  2nd.  Db.  Stk.,  Prov.  Crts.,  all  pd. 

too 

44% 

44% 

44% 

44% 

101  —104 

99  —102  xd 

ioi 

4 8 

3 

60,000 

County  of  Durham  Electrical  Power,  Ord 

6 

4 % 

4 % 

2 % 

2|-  8* 

22- 

b* 

• • 

8 6 

8 

60,000 

Do.  do.  do.  6 % Pref.  . . 

6 

6 % 

6 % 

6 % 

5 % 

b*—  3* 

8* — 

3! 

. . 

6 13 

4 

260,000 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

Stock 

6 % 

96  — 98 

93|— 

95$xd 

6 4 

9 

40,000 

County  of  London  Electric  Lighting,  Ord.  1 — 40,000 

10 

6 % 

6 % 

6 % 

5 % 

&& 

gi 

5 14 

8 

63,000 

Do.  do.  6 % Pref.,  40,001—60,000 

10 

6 % 

6 % 

6 % 

6 % 

104—  Il| 

10§ — 

H4 

11 

log 

6 6 

8 

4J0,U00i 

Do.  do.  4*  % Deb.  Stock 

44% 

44% 

44% 

44% 

106  —109 

104  — 

107  xd 

1054 

4 4 

1 

400,000 

Do,  do.  4*  % 2nd.  Deb.  Stock  .. 

Stook 

44% 

44% 

44% 

44% 

100  —103 

100  — 

103 

1014 

4 7 

6 

80,000 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares  . . 

6 

4 % 

Nil 

Nil 

Nil 

*1- 

iV” 

* 

Nil 

80,000 

Do.  do.  6 % Cum.  Pref 

6 

6 % 

8 % 

Nil 

Nil 

5 ? 

I— 

13/9 

Nil 

480,500 

Do.  do.  4*  % 1st  Mort.  Deb.  Stk. " 

100 

44% 

44% 

44% 

44% 

60  — 68 

60  — 

63 

7 2 10 

$8,160,000 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

$500 

6 % 

87  — 89 

854— 

88£xd 

88£ 

88 

6 13 

0 

10,000 

Folkestone,  1 to  10,000  

6 

54% 

54% 

64% 

b4% 

4J — 6 

44— 

6 

• • 

6 10 

0 

10,000 

Do.  6 % Cum.  Pref.,  1 to  10,000 

5 

6 % 

6 % 

6 % 

b 7o 

6 — 6£ 

5 — 

. . 

4 10 

0 

90,000 

Do.  4J  % 1st  Deb.  Stook  

100 

44% 

44% 

44% 

44% 

98  -101 

98  — 

101 

4 9 

1 

16.000 

Hove,  1 to  16,000  

6 

9 % 

9 % 

84% 

84% 

74—  7g 

71 

71 

. . 

6 11 

6 

$1,876,000 

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

5 % 

100  -101 

lOu- 

101 

1G0J 

100g 

.. 

4 19 

0 

21,000 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

6 

10  % 

10  % 

10  % 

8 % 

08—  7i 

oi- 

71 

6 8 

6 

90,000 

Do.  do.  do.  4 % Deben.  Stk, 

Stock 

4 % 

4 % 

4 % 

4 % 

97  -100 

97  - 

100 

a 19 

3 

111,000 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

8 

4 % 

4 % 

24% 

8 % 

18-  2* 

18- 

2* 

4 16 

0 

70,000 

Do.  1 do.  do  6 % Pref.  . . 

6 

6 % 

6 % 

6 % 

6 % 

64—  5| 

5fi 

5 11 

8 

882,355 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Stock 

4 % 

44% 

44% 

4 % 

90  — 94  xd 

90  - 

94 

4 8 

4 

200,000 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

6 

10  % 

8 % 

b % 

4g-  4* 

4g 

4! 

9i/3 

89/4£ 

..  ' 

6 6 

3 

76,121 

Do.  4J  % Cum.  Pref.  1—71,106  . . 

6 

44% 

44% 

4^% 

44% 

4* — 6* 

48- 

5 xd 

96/3 

4 10 

0 

285,0001 

Do.  4*  % 1st  Mort.  Deben.  Stock 

44% 

44% 

44% 

44% 

107  —110 

105  - 

108  xd 

4 3 

4 

248,0001 

Do.  8*  % Mort.  Deben.  Stock  Redem. 

Stock 

84% 

84% 

84% 

34% 

85  — 88 

835- 

86^xd 

4 

11 

$6,000,000 

Mexican  Electric  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 

6 % 

6 % 

6 % 

6 % 

82  84^ 

8b  — 

86 

84* 

83J 

6 18 

4 

18,686,000 

Do.  Light  and  Power  Co.,  Ltd.,  Common 

$io6 

3J% 

68  — 71 

67  — 

70 

69 

67 

— i 

6 0 

0 

$2,  <00,000 

Do.  do.  7%  Cum.  Pref.  Stk. 

Stock 

7 % 

104  —107 

100  - 

104 

106 

1034 

-34 

6 14 

7 

$12,000,000 

Do.  do.  6%  1st  Mtg.GoldBnds. 

6 % 

85$ — 87^ 

854— 

874 

803 

85 

5 14 

3 

<60,000 

Midland  Eleotrio  Corporation,  4*  % 1st  Mort.  Deb. 

loo 

44% 

44% 

44% 

44% 

96  — 98 

96  — 

y8 

4 11 

10 

180,491 

Newoastle-on-Tyne,  1 to  87,600 

5 

8 % 

8 % 

8 % 

24% 

41—  6* 

4 2 — 

6* 

2 7 

8 

181, U00 

Do.  6 % Pref.,  1 to  87,600  .. 

5 

6 % 

6 % 

6 % 

b % 

4!—  6* 

4f — 

4 16 

3 

( North  Metropolitan  Electric.  Power  Supply  Co.,  | 

inn 

99  —101 

99  — 

101 

t 6 % Mortgages  (Red.),  Nos.  1 to  1,266  J 

10,862 

Notting  Hill  Electric  Lighting 

10 

74% 

74% 

74% 

7 % 

ll£ — 12£ 

114- 

124 

6 12 

0 

20,000 

Oxford,  1 to  96  and  407  to  20,810  

6 

7 % 

7 % 

7 % 

6 — 6£ 

6 — 

6 7 

8 

60,000 

Do.  4 % Deb.  Stock 

100 

4 % 

4 % 

4 % 

4 % 

94  — 97 

94  — 

97 

4 1 

8 

119,694 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607 

1 

24% 

8 % 

8 % 

18—  14 

18- 

6 6 

8 

100,000 

Do.  do.  6%  Non  Cum.  Pref.  Nob. 1 to  100,000 

1 

6 % 

6 % 

6 % 

0 % 

life Ijfll 

ljia — 

26/6 

6 15 

3 

200;000 

Do.  do.  6%  Deb.  Stk.  Red 

100 

6 % 

5 % 

6 % 

6 % 

103  —107 

102  — 

106  xd 

1045 

6 8 

1 

*0,000 

8t.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

6 

!24% 

10  % 

10  % 

10  % 

81-  94 

82— 

91 

6 lb 

4 

40,000 

Do.  do.  7 % Pref.  20,081  to  40,080 

6 

7 % 

7 % 

7 % 

7 % 

7 — 7$ 

7 — 

74 

4 13 

4 

160,0001 

Do.  do,  84  % Deb.  Stock  Red.  .. 

100 

8 % 

84% 

84% 

34% 

86  — 90 

84  — 

88  xd 

3 19 

7 

12,000 

Smitbfleld  Markets  Electric  Supply,  Ord 

6 

4 % 

NO 

Nil 

Nil 

ft-  ft 

Nil 

86,000 

Boutb  London  Eleotrio  Bupply,  Ord 

4 

4 % 

8 % 

4 % 

5 % 

2f — 84 

22 — 

84 

6 9 

0 

120,000 

South  Mot.  Eleo,  Lt.  & Power,  Ord 

1 

24% 

24% 

24% 

247. 

ft ft 

• • 

4 8 11 

142,968 

Do.  do.  7 % Pref 

1 

7 % 

7 % 

Jft— , 1ft 

ift- 

6 6 

8 

224  620 

Do.  do.  4*  % 1st  Dob.  Stk, 

100 

44% 

44% 

44% 

44% 

100-108 

100  - 

103 

101 ; £ 

4 0 

0 

80,000 

Urban  Eleotrio  Supply,  Ord 

6 

6 % 

6 % 

6 % 

b % 

8"*”  I 

a - 

1 

25  0 

0 

60,000 

Do.  do.  6 % Cnm.  Pref 

6 

6 % 

6 % 

6 % 

5 % 

18-  2| 

15- 

28 

10  10 

6 

275,000 

Do.  do.  4*%  1st  Mort.  Db.  Stk.  Red. 

100 

44% 

44% 

44% 

44% 

80  — 84 

80  — 

84 

M 

6 7 

2 

808,000 

Viotorm  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000  . . 

1 

5 % 

?S-  35 

10/lOrJ 

5 19 

5 

110,000 

Westminster  Eleotrio  Supply,  Ord 

6 

18  % 

12  % 

10  % 

10  % 

85-  »a 

88- 

«« 

5 6 

8 

81.279 

Do,  do,  44  % Cum.  Prof.  Ro- 

6 

6 % 

44% 

44% 

44% 

64-  54 

64 

6ft 

64 

4 1 

10 

duced  from  5%  einco  Blot  Deo.,  1905) 

1 _ 

1 

* Unless  otherwise  stnted,  all  shares  are  lolly  paid.  t Quotations  on  Liverpool  Btook  Exchange,  Interim  Dividend. 
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EXPORTS  AND  IMPORTS  OP  ELECTRICAL  GOODS  DURING  MAY,  1900. 


While  this  month’s  export  returns  do  not  come  np  to  the  high 
level  of  the  April  figures,  they  still  attain  very  satisfactory  pro- 
portions. Thus,  during  the  month  of  May  the  exports  amounted 
in  value  to  £269,341,  which  compares  with  £297,690  in  the  pre- 
ceding month.  Included  in  the  former  Amount  is  £49,192  worth  of 
telegraphic  exports,  leaving  £220,149  as  the  value  of  general  business, 
which  is  comparable  with  previous  years’  returns,  when  the  tele- 
graphic section  was  not  included.  The  imports  also  dropped  off 
considerably,  the  total  amounting  to  £122,736,  as  compared  with 


£138  762  in  the  previous  month ; and  the  re-exports  declined  by 
£3,000  to  £10,023. 

On  the  whole,  the  first  five  months'  export  business  has  been  quite 
as  good  as  in  the  closing  months  of  1908,  the  position  is,  however, 
quite  otherwise  as  regards  the  imports. 

During  the  month  some  £93,000  worth  of  electrical  machinery 
was  exported,  the  telegrapbic  and  cable  items  were  also  well 
represented ; the  import  section  shows  an  improvement  in  the 
machinery  total,  and  a large  decrease  in  value  of  lamps  imported. 
The  more  prominent  purchasers  were  Japan,  India,  Brazil,  and  the 
Argentine  in  the  order  named. 


Registered  Exports  of  British  and  Irish  Electrical  Roods  from  the  United  Kingdom. 


Country  receiving  exports  and  importing. 


Russia,  8weden,  Norway  and  Denmark 

Germany 

Netherlands 

Belgium 

France 
Switzerland 

’ortugal,  Madeira,  Portuguese  Africa  & India 
Spain,  Canary  Isles  and  Spanish  Africa 
taly  and  Austria-Hungary 

Ireece  and  Turkey  ...  ; 

lhannel  Isles,  Gibraltar,  Malta  and  Cyprus... 

I.S.A.,  Cuba  and  Philippines  ... 
anada  and  Newfoundland 
Iritish  West  Indies  and  British  Guiana 
lexico,  San  Salvador  and  Colombia  ... 

'eru  and  Uruguay 

Ihile  

Jraxil  

rgentine  

gypt  

ritish  West  Africa  and  St.  Helena  ... 

ape  of  Good  Hope  

atal  

.hodesia,  Orange  River  Colony  and  Transvaal 
anzibar,  Brit.  East  Africa,  Mauritius  and  Aden 

hina  and  Siam 

ipan  

idia  

sylon  " 

jaits  Settlements  and  Fed.  Malay  States 
ong  Kong  

rest  Australia 

Duth  Australia  ... 

ictoria 

ew  8outh  Wales  

ueensland  ...  ...  

ismania  ...  ...  

ew  Zealand  and  Fiji  Islands... 

Total,  £ 


Drway,  Sweden  and  Denmark 
armany  ... 

Dlland  ... 
ilgium  ... 

*ance 

fitzerland 
ily 

tstria-Hungary 
lited  8tatea 


Electrical  goods 
and 

applianoes. 

Wires  and  cables, 
rubber  and  other 
insulations. 

Electrio  lighting 
fittings  and 
accessories. 

Electric  lamps 
and  parts. 

Eleotric  meters 
and 

instruments. 

Electrio 

machinery. 

Electrically- 

driven 

machinery. 

Batteries  and 
accumulators. 

Carbons. 

Telephonic  cable  j 
and  apparatus 
and  electric  bells. 

Telegrapbic 
cable  and 
apparatus. 

— 

Total. 

1 

£ 

£ 

1 

£ 

! £ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

151 

230 

49 

42 

216 

3,593 

98 

... 

25 

1,030 

3,462 

8,896 

367 

1,671 

... 

86 

94 

846 

76 

26 

57 

84 

626 

3,933 

441 

1,682 

30 

10 

10 

2(  2 

17 

6 

199 

101 

2,698 

272 

i48 

36 

38 

241 

l,lb3 

70 

165 

915 

236 

3,304 

12 

212 

: 58(J 

3,872 

125 

... 

31 

4,832 

3 

13 

... 

• •< 

• „ 

16 

190 

371 

142 

65 

455 

20 

39 

25 

12,412 

13,719 

40 

75 

227 

2,020 

8 

11 

27 

42 

2 450 

296 

93 

60 

291 

4,950 

... 

21 

1,635 

7,246 

72 

1 ••• 

40 

746 

160 

4 

384 

1,406 

156 

374 

40 

317 

1,248 

354 

2 

17 

337 

2,845 

8 

500 

38 

95 

377 

4 

93 

368 

1,483 

7 

5,220 

327 

198 

563 

785 

277 

304 

584 

843 

9,108 

... 

15 

38 

68 

. , 

73 

18 

19 

231 

17 

195 

9 

220 

... 

1,753 

2,194 

54 

14 

260 

47 

... 

... 

51 

11 

437 

198 

175 

66 

576 

613 

3,804 

21 

104 

94 

350 

6,001 

298 

841 

650 

230 

352 

4,231 

522 

151 

568 

17,413 

25,156 

2,593 

1,882 

685 

674 

267 

5,969 

145 

3,749 

94 

1,536 

1,005 

18,599 

96 

391 

55 

118 

43 

177 

53 

873 

134 

1,940 

8 

60 

'-3 

130 

107 

235 

34 

239 

321 

1,207 

230 

539 

318 

66 

85 

4,995 

103 

1,088 

... 

61 

51 

7,536 

635 

3,864 

45 

256 

5 

1,418 

... 

23 

43 

57 

6,346 

795 

3,444 

240 

852 

... 

1,163 

25 

267 

530 

7,316 

77 

144 

51 

90 

6 

231 

7 

55 

35 

25 

721 

695 

4,174 

756 

925 

17 

792 

1,331 

130 

197 

240 

9,257 

44 

6,170 

2,404 

53 

335 

22,154 

1,380 

508 

3,14b 

36,196 

1,278 

8,419 

1,660 

1,329 

368 

8,496 

1,867 

1,288 

182 

1,353 

355 

26,595 

33 

15 

7 

166 

1,167 

80 

. . . 

32 

1,500 

38 

910 

154 

138 

1,785 

... 

25 

40 

57 

58 

3,205 

246 

224 

2,896 

125 

1,051 

16 

15 

4 

4,579 

230  1 

363 

59 

561 

5 

12 

2,000 

3,230 

134 

535 

24 

132 

6i6 

29 

713 

2,193 

1,061 

674 

25 

695 

82 

859 

59 

10,761 

144 

14,360 

783  | 

1,087 

323 

1,163 

723 

3,696 

335 

295 

40 

2,612 

11,047 

75  | 

201 

59 

8 

2,668 

...  1 

( 

31 

45 

2,987 

160 

35 

49 

244 

. 296 

2,196 

266 

501 

372 

9 098 

240 

49 

... 

34 

278 

13,330 

12,089  I 

46,228  I 

12,465  1 

9,599 

4,748 

93,450  | 

10,834  | 

7,919 

890 

21,927  i 

49,192 

2 69,341 

to  the  United  Kingdom  of  Electrical  Goods  from 

all  Countries 

• 

£ 

£ i 

£ 1 

£ [ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

11 

... 

39  j 

...  : 

cos 

317 

4,098 

5,070 

9i  8 

7,609 

1,191 

24,884 

1,644 

22,948 

537  1 

4,139 

8,983 

72,843 

120 

189 

...  : 

2,014  j 

20 

19 

141 

2,503 

550 

2,018 

352 

173 

132 

1,618 

58 

66 

275 

7,402 

12  644 

8 

152 

1,648 

1,865  | 

739 

215 

1,627 

2,316 

851 

9,421 

41 

219 

4 1 

225 

369 

212 

4 

1,064 

160 

694 

35 

... 

140 

... 

1,029 

3 

364 

... 

785 ; 

8 

36 

... 

1,591 

533 

3,3iO 

2,283 

75  ; 

688  , 

838: 

292 

7,209  | 

1,391 

285 

41 

1,740 

14,842 

4,084 

11,320  | 

3,914  |30,602  [ 

3,060  | 

33,149  i 

1,449  1 

2,832  I 

8,715  1 

23,611 

122,736 

Total,  £ 

Additional  imports  : Spain,  carbons,  £26. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom, 
rious  countries,  mainly  as  above  ... 


£ | £ | £ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

1,885  j 138  | ... 

1,765 

... 

3,338 

... 

627 

528 

1,842 

Total  Expobts  : £269,341. 


Total  Imposts:  £122,762. 


Total  Re-Expobtb  : £10,023. 

'ril0  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  •'goods"  otherwise  unclassified,  the  Utter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns. 
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THE  ELECXJtUCAL  KEV1EW. 


[Vol.  65.  No.  1,649,  July  2,  iau9. 


REVIEWS. 


The  Life-Story  of  Sir  Charles  Tilston  Bright,  Civil  Engineer. 

Revised  and  Abridged  Edition.  By  Charles  Bright, 

F.R.S.E.  London  : Archibald  Constable  & Co.,  Ltd.  1908. 

The  author  in  his  Preface  describes  this  work  as  an 
abridgment  of  the  original  biography  under  the  same  title 
by  the  joint  authors,  Edward  Brailsford  Bright  and  Charles 
Bright,  having  been  specially  prepared  in  view  of  the 
fiftieth  anniversary  of  the  Atlantic  Cable  celebrated  last 
year. 

After  some  details  of  genealogy  and  boyhood  in  the  first 
two  chapters,  we  are  given  in  the  third  an  interesting  account 
of  Bright’s  start  in  life  as  a telegraph  clerk  at  the  Harrow 
Station  of  the  L.  & N.W.  Railway,  and  his  early  work  laying 
andlineB  in  the  service  of  the  old  Electric,  the  British  and 
the  Magnetic  Companies  from  1847  to  1860.  His  career  so 
far  marked  unmistakably  the  man  of  action  and  resource, 
and  after  laying  a network  of  landlines  over  the  kingdom 
and  devising  instruments  and  improvements  in  apparatus 
for  working  them,  it  is  not  surprising  to  find  that  he  took 
up  the  construction  and  laying  of  submarine  lines,  at  that 
time  just  demonstrated  practicable.  He  saw  the  Atlantic 
from  afar,  and  prepared  himself  for  it  by  experiments  in 
signalling  over  long  lengths  of  underground  landlines  and 
by  laying  the  first  cable  to  Ireland. 

In  Chapter  V the  story  of  his  crowning  achievement — 
the  Atlantic  Cable— is  related  in  15  sections,  covering  the 
period  from  the  first  attempt  in  1857  and  the  successful 
but  short-lived  cable  of  1858,  to  the  1865  and  1866 
successes. 

One  of  the  most  remarkable  events  in  the  1858  Expedition 
related  in  this  work  was  in  connection  with  the  arrange- 
ment that  the  two  vessels,  after  splicing  in  mid-ocean 
and  paying-out,  were  to  return  to  the  rendezvous  and 
start  again  in  the  event  of  the  cable  parting.  After 
three  attempts  the  fourth  start  was  made  on  the 
agreement  that  if  the  cable  parted  before  the  ships  had 
gone  100  miles  they  were  to  return  and  start  again,  but  if 
the  100  miles  were  exceeded  the  ships  were  to  proceed  home- 
wards. The  cable  actually  parted  after  the  Agamemnon  had 
gone  114  miles,  and  the  excess  over  100  being  so  little  she 
elected  to  put  back,  assuming  that  the  Niagara  would  do 
the  same,  but  after  beating  up  to  the  rendezvous  against  a 
heavy  gale  and  cruising  around  in  a fog  she  was  obliged 
to  turn  homewards,  the  Niagara  having  acted  strictly  on 
the  agreed  distance  and  gone  home. 

Other  points  standing  out  in  historical  interest  are  related. 
For  instance,  the  failure  to  use  Lord  Kelvin’s  (then  Prof. 
Thomson’s)  reflecting  mirror  on  the  completed  1858  cable, 
and  the  fatal  mistake  made  of  using  high-tension  induction 
apparatus  for  signalling,  gradually  killing  the  cable  thereby. 
Also  the  fact  that  the  smallness  of  the  core  of  the  first 
Atlantic  was  approved  on  scientific  grounds  by  such  great 
names  as  Faraday  and  Morse,  while  Bright  had  correctly 
counselled  a heavier  core.  It  is,  indeed,  striking  reading 
from  the  point  of  view  of  scientific  expert  opinion  as  advanced 
from  time  to  time ; some  right,  others  hopelessly  wrong. 
Many  such  proved  to  their  own  satisfaction  the  impracticability 
of  laying  an  Atlantic  cable.  Others,  among  whom  Lord 
Kelvin  was  greatest,  showed  that  the  scheme  was  practicable. 
Of  the  many  interesting  features  of  this  part  of  the  work  the 
side  lights  thrown  from  time  to  time  upon  the  early  life  and 
sayings  of  this  most  distinguished  and  beloved  scientist  are 
of  especial  interest. 

There  is  very  little  of  Sir  Charles’s  own  writings  given  us 
in  connection  with  the  Irish  and  Atlantic  (’ables,  and  it  is 
somewhat  surprising  that  no  references  by  Atlantic  ship- 
mates appear  except  the  short  and  graceful  notes  by  Lord 
Kelvin,  who,  though  himself  never  self-assertive,  was  ever 
ready  to  encourage  and  notice  the  best  points  in  others. 

Chapter  VI  contains  the  story  of  the  first  Mediterranean 
Cables  laid  in  three  sections  from  Malta  to  Alexandria,  and 
the  Spanish  Cables  in  1860. 

In  Chapter  VII  Sir  Charles  Bright’s  improvements  in 
cable  making  appear,  particularly  his  patent  for  the  outer 
serving,  and  the  process  of  application  of  preservative  com- 
pound which  rendered  so  lucrative  a return  to  himself  and 
nis  partner,  Mr.  Latimer  Clark. 


Chapter  VIII,  under  the  title  of  the  “ Telegraph  to ! 
India,”  contains  the  account  of  the  Persian  Gulf  Cable 
Expedition.  In  describing  the  segmental  conductor  then| 
tried,  it  is  of  interest  to  note  that  copper  for  cables  was  of  j 
76  per  cent,  purity,  and  that  in  cables  previous  to  this,  the 
conductivity  was  as  low  as  30  and  40. 

Chapter  IX  treats  of  Sir  Charles’s  election  as  Member  of 
Parliament  for  Greenwich,  and  some  interesting  glimpses  of] 
his  Parliamentary  experiences. 

In  Chapter  X we  have  notice  of  the  introduction  in  1859 
of  Mr.  William  Hooper’s  vulcanising  process  for  india-rubber,; 
as  used  for  submarine  cables  of  that  time,  and  so  much  in 
vogue  to-day  for  electric  light  cables. 

The  active  part  taken  by  Sir  Charles  in  the  cables  to 
India,  China  and  Australia  is  related  fully  in  this  chapter. 
Most  people  when  going  through  the  biography  of  a great 
man,  are  chiefly  attracted  by  those  portions  revealing  the 
secrets  of  his  start  in  life,  and  those  of  his  own  writings, 
throwing  light  on  the  more  human  side  of  his  career.  The 
great  achievements  of  such  men  are  known  to  all  the 
world  ; the  fame  of  them  has  been  sounded  far  and 
near,  and  for  years  the  works  connected  principally  with; 
their  name  have  been  known,  talked  of,  read  of,  and 
in  some  cases  impregnated  within  us  almost  to  the 
verge  of  super-saturation.  While  it  is  true  that  excellent 
and  refined  music  can  be  drawn  from  the  trumpet,  such 
as  will  command  the  highest  appreciation  from  those 
who  hear  it,  there  is,  nevertheless,  the  possibility  that  the 
appreciation  may  not  continue  at  so  high  a pitch  if  the  same 
tune  is  played  over  and  over  again  on  the  same  instrument 
for  an  indefinite  period  of  time.  The  biography  must  of 
necessity  contain  these  great  events,  but  what  we  look  for, 
more  than  anything  else,  is  the  pourtrayal  of  the  man 
himself.  We  want  to  know  him  as  he  lived,  his  aims,  his 
attitude  in  difficulties  and  triumphs,  his  strong  points,  his 
weaknesses,  his  pleasures  and  his  struggles.  It  is  always 
of  interest  to  learn  of  the  early  days  and  start  in  life  of  such 
a man,  and  how  he  rose  to  success. 

Of  official  reports,  speeches  and  newspaper  accounts  of 
expeditions  in  which  Sir  Charles  took  part,  the  author  pro- 
vides enough  to  satisfy  the  most  rapacious  instincts,  the 
story  of  the  first  Atlantic  expeditions  being  almost  entirely 
compiled  from  the  Times  correspondent’s  articles.  These 
articles,  let  us  say  in  passing,  are  exceptionally  good,  and 
show  evidence  of  considerable  study  of  the  nautical  and 
technical  matters  handled.  Moreover,  in  reading  them  one 
is  not  bored  by  any  hard  labouring  to  say  smart  things,  so 
frequently  the  cause  of  an  otherwise  fair  effort  being  ren- 
dered commonplace. 

In  default  of  so  little  written  by  Sir  Charles  himself,  we 
should  have  expected  to  see  more  accounts  by  those  who 
worked  in  co-operation  with  him,  such,  for  instance,  as 
the  very  entertaining  reminiscences  on  page  262  by  Mr. 
F.  C.  Webb,  his  chief  engineering  assistant.  Such  details 
could  not,  of  course,  be  supplied  from  the  author’s  own 
experience,  as  his  birth  (chronicled  on  page  240)  occurred 
only  seven  years  before  Sir  Charles  entirely  discontinued 
taking  an  active  part  in 'the  laying  of  cables. 

As  to  Sir  Charles’s  rise  to  the  position  of  influence  and 
success  which  he  very  justly  won,  it  may  be  said  that  a 
successful  career  is  always  a useful  one,  and  is  founded  upon, 
first,  attaining  the  necessary  qualifications  to  be  of  use  to 
the  community  in  one  particular  line  ; and,  secondly,  the 
occurrence  of  opportunities  at  the  right  time  when  those 
qualifications  are  most  needed  by  the  community.  To  eome 
the  opportunities  come  too  late  or  too  early.  To  others  they 
simply  follow  each  other  in  succession  exactly  at  the  right 
moments  of  time.  Some  seize  them,  while  others  fail  to 
do  so. 

In  the  biography  of  Sir  Charles  Bright  before  us,  we 
cannot  fail  to  perceive  that  those  qualifications  which  be 
earned  for  himself  were  just  those  for  which  opportunities 
occurred  at  the  right  time  for  their  fullest  exercise.  His 
landline  experience  fitted  him  to  embark  on  cable  layip; 
just  when  cable  laying  was  commencing  to  be  in  demanc, 
His  experience  on  the  Irish  cables  fitted  him  for  the  Atlantic 
expeditions  just  when  these  enterprises  were  taken  in  hand 
His  Atlantic  experience  fitted  him  for  the  services  he 
rendered  to  Parliament  and  the  Government,  and  for  tb 
laying  of  the  Persian  Gulf  and  other  cables.  This  must  no 
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be  misunderstood  in  any  way  to  suggest  detraction  from  his 
abilities  and  perseverance,  but  rather  to  enhance  these 
qualities  as  their  development  was  stimulated. 

The  author  has  evidently  deemed  it  unnecessary  to  trouble 
much  about  his  descriptions  of  early  cable-laying  machines ; 
Dtherwise  the  illustrations  and  explanations,  with  a little 
iare  expended  upon  them,  might  have  been  made  intel- 
ligible and  interesting.  In  the  first  Atlantic  paying-out 
wear,  for  instance,  on  page  79,  the  rods  connecting  the 
brakes  with  the  self-releasing  levers  in  the  elevation  might 
have  been  shown  in  the  plan,  or  the  fact  pointed  out  that 
each  brake  wheel  had  a separate  attachment.  The  illustration 
on  page  76,  although  entitled  “ the  self- releasing  brake,” 
does  not  show  the  self-releasing  action,  and  that  on  page  77, 
although  entitled  “the  principle  of  the  brake,”  shows  no 
connection  between  the  weights  and  brake  band,  the  latter 
being  shown  as  continuous  instead  of  in  two  parts,  with  the 
proper  articulated  motion  for  applying  and  releasing.  It 
would  be  more  to  the  point  if  the  titles  of  these  two  illustra- 
tions were  interchanged,  or  the  illustrations  themselves 
modified  so  as  to  make  their  purpose  clear. 

There  appears  to  be  a slip  in  the  foot-note  on  page  78, 
where  it  is  stated  that  the  drum  is  carried  round  by  the 
weight  of  the  axle  as  the  ship  moves  onwards.  This  ought 
to  read,  “ bv  the  weight  of  the  cable.” 

Chapter  XI,  on  Sir  Charles  Bright’s  cable-laying  expedi- 
tions in  the  West  Indies,  is  full  of  human  interest,  great 
difficulties  having  been  met  with  and  surmounted.  The 
climate  during  those  five  years  worked  death  amongst  his 
most  experienced  foremen  and  jointers,  and  he  himBelf  was 
down  often  enough.  Shore-ends  had  to  be  negotiated  by 
wading  through  pestiferous  mud  ; yellow  fever,  cholera  and 
small-pox  were  raging  in  the  towns.  Nevertheless,  there 
were  bright  times,  and  the  diary  here  given  shows  that  there 
was  no  lack  of  fetes,  banquets,  picnics  and  general  exchange 
of  courtesies  between  enthusiastic  colonists  and  the  cable 
staff  as  the  various  islands  became  linked  up. 

After  this  we  have,  in  Chapter  XIV,  an  interesting  side- 
light upon  a part  of  Sir  Charles’s  life,  in  which  he  and  his 
brother  occupied  themselves  in  mining.  The  work  concludes 
with  a digest  of  Sir  Charles  Bright’s  130  inventions,  com- 
prised in  20  patents,  several  of  which  related  to  electrical 
generators  and  lighting; 

Altogether,  the  work  is  a well-written  record  of  a distin- 
guished life,  and  in  a style  which  can  be  appreciated  by  the 
non-technical  as  well  as  the  technical  reader. 


THE  PREVENTION  OF  SMOKE. 


By  WILFRED  YORKE,  A.M.I.E.E. 


In  the  technical  Press  recently  the  case  of  an  electric  lighting 
company  being  fined  for  the  production  of  smoke  was  cited, 
the  defence  being  that  the  emission  of  smoke  at  times  was 
unavoidable,  although  the  company  had  spent  upwards  of 
£2,000  in  their  efforts  to  mitigate  the  offence. 

In  the  face  of  up-to-date  practice,  which  has  proved  that 
such  a nuisance  can  be  absolutely  avoided,  such  pleading  is 
rather  remarkable,  and  seems  to  show  that  the  results  of  the 
empirical  methods  of  burning  coal  in  a boiler  furnace  that 
became  standard  (?)  practice  in  the  early  days  of  steam 
engineering,  and  which,  together  with  the  poor  condition 
steam  plant  deteriorated  to  generally,  induced  Fairbairn  to 
found  the  Manchester  Steam  Users’  Association,  still  have  a 
faint  echo  in  many  parts  of  the  country,  with  the  accom- 
panying plea  that  the  production  of  smoke  cannot  be  avoided 
at  times. 

The  writer,  therefore,  hopes  that  the  following  remarks 
embodying  the  essentials  of  modern  practice,  together 
with  particulars  of  the  success  attending  the  serious  applica- 
tion of  these  methods,  will  prove  interesting  to  the  readers  of 
this  journal. 

Most  electric  lighting  and  power  undertakings  in  this 
country  favour  the  use  of  bituminous  coal,  since  it  is  much 
cheaper  than  smokeless  coal  (anthracite  or  semi-anthracite), 


and  when  handled  scientifically  is  quite  as  efficient  and  as 
smokeless. 

It  is  particularly  interesting  to  note  at  this  point  that 
James  Watt’s  ideas  for  burning  bituminous  coal  are  in  the 
main  quite  as  efficient  and  sound  as  any  of  the  present-day 
methods.  Watt  enunciated  the  principle  that  bituminous 
coal  should  be  burnt  on  the  coking  system,  the  green  fuel 
being  placed  in  front  of  the  fire  on  the  dead-plate  to  allow 
the  hydrocarbon  gases  to  be  volatilised  and  burnt ; the  partly 
coked  coal  was  then  pushed  back  on  to  the  grate,  and  its  place 
filled  with  a further  charge  of  fuel.  He  also  realised  the 
importance  of  supplying  air  above  the  fire  to  burn  these 
volatile  gases  efficiently.  The  latter  point  will  be  referred 
to  in  detail  later. 

The  writer  is  convinced  that  the  coking  system,  as  out- 
lined above,  is  the  correct  method  of  burning  bituminous 
coal,  the  advantages  gained  more  than  outweighing  the 
drawbacks  when  compared  with  the  sprinkling  system,  and 
he  therefore  proposes  to  deal  more  particularly  with  the 
coking  method,  though  the  general  principles  expounded 
are,  of  course,  applicable  to  both  systems.  Further, . since 
mechanical  stoking  is  now  practically  universal  in  all 
generating  stations  that  have  any  pretensions  to  size,  this 
article  will  deal  with  chain-grate  stokers,  this  being  the  type 
of  coking  stoker  most  commonly  met  with,  especially  when 
installed  under  a water-tube  boiler. 

Now,  the  coal  classed  as  bituminous  is  that  which  con- 
tains up  to  about  35.  per  cent,  of  volatile  matter,  above 
which  percentage  the  fuel  ranks  as  “ cannel,  and  is  used 
chiefly  for  gas-making  purposes.  The  combustion  of  a sub- 
stance containing  such  a relatively  high  proportion  of  vola- 
tile matter  becomes  a very  complex  problem,  since  it  may 
be  considered  to  involve  two  totally  different  processes, 
namely,  burning  («)  the  gaseous  constituents,  and  (b)  the 
solid  or  carbon  portion. 

The  gases  will  burn  in  a very  much  shorter  time  than  the 
carbon,  and  require  to  be  intimately  mixed  with  air  to 
ensure  complete  combustion  whilst  passing  under  the  fire 
arch  and  over  the  incandescent  bed  of  fuel,  and  the  emission 
of  smoke  will  be  solely  due  to  the  ineffectual  combustion  of 
the  hydrocarbon  gases  evolved. 

The  two  main  essentials  for  achieving  this  combustion 
perfectly  are  temperature  and  air  supply,  and  if  either  is 
deficient  the  production  of  smoke  will  ensue. 

In  the  chain-grate  stoker  the  hot  zone  is  provided  by  the 
fire  arch,  which  is  often  far  too  small  to  fulfil  successfully  its 
purpose,  and  might  be  lengthened  considerably,  the  addi- 
tional area  being  installed  at  the  front  of  the  arch  and  the 
stoker  brought  away  from  the  boiler  to  suit.  The  com- 
bustion chamber  would  be  thereby  increased,  and  this  would 
nullify  the  possibility  of  the  gases  striking  the  water  tubes 
and  being  cooled  below  the  point  of  ignition  before  complete 
combustion  is  effected.  Such  premature  cooling  will  cause 
the  hydrocarbons  to  be  condensed,  resulting  in  the  liberation 
of  carbon  in  a finely  divided  state,  and  smoke  will  be 
inevitable. 

The  air  supply  for  the  gases  should  be  admitted  at  the 
front  of  the  boiler  in  such  a manner  as  to  be  drawn  over  the 
fire  and  intermixed  with  the  volatile  gases  at  the  moment  of 
their  liberation.  The  mixture  will  then  pass  through  the  hot 
zone,  and  should  be  perfectly  consumed,  producing  an  intense 
heat-giving  flame,  carbon  dioxide  and  steam  being  formed. 
Whereas  with  a deficient  air  supply  above  the  fire,  smoke  will 
be  formed,  even  though  the  requisite  temperature  is  attained, 
due  to  the  dissociation  of  the  gases  by  the  high  temperature 
into  carbon  and  hydrogen,  which  pass  to  the  flue  unburnt. 

The  chain-grate  stoker,  however,  is  sadly  deficient  as 
regards  this  supplementary  supply  of  air,  though  in  the 
usual  designs  of  such  stokers  in  use,  it  is  presumed  that  the 
requisite  air  for  the  gases  finds  its  way  through  the  thinner 
portions  of  the  fire  at  the  back  of  the  grate,  and  also  as 
leakage  between  the  stoker  front  and  the  side  jambs.  But 
the  admission  of  air  at  the  bridge  of  the  ordinary  chain  grate 
must  be  regarded  as  a very  crude  method,  as  it  not  only 
deprives  the  air  of  the  heating  effect  of  the  arch  and  fire, 
but  also  of  the  better  mixing  effect  to  be  derived  from 
admission  at  the  front.  The  volume  of  air  that  finds  its 
way  through  the  various  small  openings  at  the  front  of  the 
stoker  (such  as  ill-fitting  fire  doors,  joints  in  the  stoker 
casing,  &c.)  will  rarely  exceed  a fraction  of  1 per  cent,  of 
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the  total  volume  necessary,  and  must,  therefore,  be  regarded 

as  negligible. 

Hence  it  becomes  necessary  from  a theoretical  point  of 
view  to  make  some  proper  provision  in  the  front  of  the 
stoker  for  the  admission  of  air  over  the  fire  for  the  purpose 
of  consuming  the  volatile  constituents  of  the  coal,  and 
until  such  an  allowance  is  made  the  writer  feels  convinced 
that  the  present  designs  of  chain  grates  will  continue  to  be 
offenders  by  producing  smoke.  It  is  obvious  that  such  an 
opening  should  be  controlled  by  a damper  or  register  to 
regulate  the  volume  of  air  admitted  in  proportion  to  the 
hydrocarbons  in  the  various  classes  of  coal  ; and  in  cases 
where  the  draught  at  the  boiler  damper  is  less  than  \ in.  of 
water,  it  will  be  necessary  to  use  a small  high-pressure  steam 
jet  in  the  air  opening  to  ensure  the  satisfactory  admission 
above  the  fire. 

It  might  be  mentioned  here  that  poor  draught,  due  usually 
to  an  overloaded  chimney,  is  in  many  cases  the  fundamental 
cause  of  smoke,  since  to  ensure  proper  combustion  the  pull 
at  the  boiler  damper  should  be  at  least  | in.  of  water. 

The  table  given  was  deduced  from  some  six  experiments 
carried  out  on  a water-tube  boiler  fitted  with  the  usual  type 
of  chain-grate  stoker,  and  these  fully  prove  the  soundness  of 
the  assertions  made. 

In  the  first  test  the  stoker  was  left  in  its  usual  position, 
and  all  openings  in  front  were  plugged  with  lagging  com- 
position. The  latter  was  afterwards  removed  for  the  second 
test,  the  opening  round  the  front  of  the  stoker  being  equivalent 
to  ]-  in.,  or  an  area  of  sq.  ft.  This  opening  was  then 
increased  for  each  successive  test  by  drawing  the  stoker 


Test 

No. 

Conditions. 

Area  of J 
opening 
at 

stoker 

front. 

’ % of 
opening 
to 

grate 

surface. 

co2 

1 

Stoker  in  usual  position, 
all  openings  stopped. 

— 

— 

12-6 

2 

Cement  removed,  leav- 
ing an  opening  of  £ in. 

•307  sq.  ft. 

•35 

12-0 

3 

Stoker  drawn  J in.  away 
from  boiler. 

■62  „ 

•7 

11-55 

4 

Stoker  drawn  1 in.  away 
from  boiler. 

124  „ 

1-4 

110 

5 

Stoker  drawn  ljin.  away 
from  boiler. 

1-86  „ 

2'1 

105 

C 

Stoker  drawn  2 in.  away 
from  boiler. 

2-37  „ 

2-7 

100 

Draught — at  boiler  damper  f-in,  water. 

* Air  necessary  for  combustion  assumed  to  be  22  lb.  per  lb.  of  coal  with 


away  from  the  boiler  bodily  until,  on  the  final  test,  it  was 
2 in.  distant  from  the  boiler  front,  leaving  an  opening  equal 
to  sq.  ft.  This  latter  figure  agrees  closely  with  Kankine, 
who  gives  a consumption  of  24-27  lb.  of  coal  per  sq.  ft.  of 
grate  surface  per  hour  with  natural  draught,  and  air  holes 
in  the  jire  doors  equal  to  -3*5  of  the  grate  surface. 

The  thickness  of  the  fire  was  regulated  so  as  to  keep  the 
bars  covered  right  to  the  back,  and  the  speed  of  the  drive 
was  adjusted  to  suit. 

The  density  of  the  smoke  was  accurately  gauged  by 
inserting  an  ordinary  electric  glow  lamp  in  the  boiler  setting 
at  the  rear  on  the  far  side.  An  aperture  was  then  made  on 
the  near  side  in  such  a position  that  the  products  of  com- 
bustion crossed  the  line  of  sight,  the  presence  of  smoke 
therein  causing  a dimming  effect  on  the  light. 

Needless  to  add,  all  leakages,  not  only  in  the  boiler  brick- 
work, but  also  in  the  economiser  settings  and  main  flue,  were 
eliminated  as  far  as  possible. 

fI  hat  the  emission  of  smoke  can  be  absolutely  prevented 
by  the  exercise  of  scientific  control  is  therefore  patent,  and 
as  two  of  the  largest  generating  stations  in  London  are 
using  the  principles  outlined  above  on  their  mechanical 
stokers  with  complete  success,  the  writer  hopes  that  the 
information  given  will  prove  useful  in  a small  degree  to  those 
engineers  suffering  from  the  too  earnest  attentions  of  the 
looal  smoke  inspector. 


A GERMAN  ELECTRICALLY-OPERATED 
WAGON-TILTING  PLANT. 


[BY  OUR  BERLIN  CORRESPONDENT.] 


A marked  tendency  can  be  noted  towards  reducing  as  far 
as  possible  hand  labour,  and  using  machinery  in  connection 
with  the  transfer  of  large  amounts  of  staple  matters — such 
as  ore  and  coal.  The  plant  described  in  the  following  has 
been  recently  constructed  by  the  Benrather  Machinenfabrik 
for  a German  mine,  and  can  be  considered  as  typical  of  the 
best  Continental  practice  in  this  connection.  In  fact,  it  is 
the  first  German  plant  in  which  a single  platform  is  used 
both  for  lifting  and  tilting. 

The  plant  in  question  is  designed  to  transfer  ore  and  blast- 
furnace materials  on  their  arrival  in  ordinary  open  goods 
wagons  into  self-tilting  Talbot  cars,  and  mainly  consists  of 
two  parts — viz.,  devices  for  raising  the  full  car  and  tilting 
it  on  to  the  hopper  of  120  tons  capacity  placed  beside  the 
latter,  into  which  the  cars  are  unloaded.  The  materials  are 
thence  discharged  through  a movable  chute  into  the  self- 
tilting  cars.  The  chute  and  locking  valve  are  operated  bya 
common  electric  winch.  Four  wire  ropes  supporting  the 
platform,  34§  ft.  in  length  and  77^  ft.  in  width,  and  leading 
over  guidiDg  rollers  towards  the  four  drums  on  which  they 
are  wound  up,  are  used  as  lifting  gear  for  the  wagons  to  be 
unloaded.  The  drums  are  operated  in  pairs  by  one  motor 
each,  for  the  fore  and  back  ends  respectively  of  the  plat- 


Velocity  of  air. 

Cubic  feet 
of  air 
per  hour 
over  fires. 

Per  cent. 

Under  grate. 
Ft.  per  min. 

Over  doors. 
Ft.  per  min. 

necessary 
for  com- 
bustion.* 

Smoke. 

230 

— 

— 

— 

dark  brown 

230 

82 

1,610 

0'25 

brown 

223 

160 

5,940 

0-98 

light  brown 

225 

305 

22,600 

374 

very  light  brown 

220 

464 

54,430 

8'5 

very  slight  haze 

220 

614 

87,100 

14  4 

none 

Draught— over  fire  damper  ’S5-in,  water, 
a consumption  of  2£>$  lb.  of  coal  per  sg.  ft.  of  grate  surface  per  hour. 


form.  However,  the  two  driving  gears  are  connected 
together  during  the  lifting  at  a height  of  36f  ft.  by  a 
friction  clutch  mounted  on  the  continuous  worm  , 
shaft.  The  output  of  each  motor  is  45  h.p.,  with  a 
lifting  speed  of  6 5 metres  per  minute.  In  order  to  avoid 
any  loss  in  time  by  the  arranging  and  shifting  of  the  cars 
to  be  discharged,  the  tilting  device  has  been  constructed 
with  its  longitudinal  axis  coincident  with  that  of  a railway 
track  interrupted  by  the  platform. 

The  loaded  cars  are  brought  to  one  side  of  the  plant,  and 
after  being  discharged  leave  it  from  the  other  side  of  the 
hopper.  The  discharging  of  a car  is  carried  out  as  follows  : — 

The  platform,  in  its  lowest  position,  rests  on  the  foundation 
with  its  sliding  doors  opened,  being  carried  on  felt  buffers, 
thus  turning  down  the  track  locks  fitted  into  the  feeding 
tracks  and  into  the  platform.  The  filled  car  is  drawn  on 
to  the  platform  by  means  of  capstans,  its  speed  being 
reduced,  whenever  required,  by  the  rail  brake  actuated 
through  a spindle  device  on  the  platform,  which  acts  on 
the  wheel  rims.  On  coming  down,  the  car  itself  actuates 
two  substantial  clamps  embracing  the  fore  axle.  The 
operator,  who  is  located  in  a cabin  above  the  hopper,  then 
sets  the  driving  gear  working  by  means  of  a controller 
and  two  self-acting  reversing  Btarters.  On  lifting  the  plat- 
form a track-lock,  which  prevents  the  car  from  moving,  is 
erected  behind  the  last  axle  of  the  car,  while  the  feeding 
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tracks  at  tLe  same  moment  are  locked  and  the  pit  doors 
closed.  After  a lift  of  35|  ft.,  the  current  is  cut  off  auto- 
matically, and  by  means  of  a pedal  the  operator  then  causes  a 
support,  consisting  of  two  props  at  the  back  end  and  two  bear- 
ings for  the  tilting  pivots  at  the  fore  end  of  the  platform,  to 
advance,  thus  opening  two  rotary  framework  doors  which  pre- 
vent any  access  from  the  operator’s  cabin  to  the  pit.  The  plat- 
form is  then  lowered  on  to  the  support  and  the  driving 
gear  stopped  automatically,  after  which  the  operator  proceeds 
to  the  cabin  in  order  there  to  disengage  the  locking  bolts  of 
the  front  wall  of  the  car.  One  of  the  motors  is 
now  thrown  out  of  circuit  and  the  clutch  connecting  the 
two  motors  disengaged  ; if  now  the  reversing  starters  be 
actuated,  only  the  motor  lifting  the  back  part  of  the  platform 
will  receive  current,  while  the  platform  with  the  car  turns  on 
two  circular  guiding  rails  round  the  tilting  pivots  until  it 
reaches  an  angle  of  45c  with  the  horizontal.  During  the  tilt- 
ing operation,  the  platform  swings  above  the  rope  winches, 
after  the  safety  device  for  preventing  the  ropes  from 
gliding  off  the  winches  has  been  removed.  The  current  is 
cutioff  automatically  with  an  inclination  of  less  than  45°. 

As  soon  as  the  platform  has  commenced  tilting,  the  hand 
lever  actuating  the  clutch  and  commutator  is  again  locked, 
and  on  the  platform  returning  to  a horizontal  position,  the 
rope  guard  is  again  turned  round  by  the  platform,  and 


Wagon  in  Position  fob  Dischabgb. 


tilting,  and  lowering,  the  operator  being  able  only  to 
start  the  motion  corresponding  to  each  operation  by  closing 
the  circuit. 


Wagon-Tilting  Plant. 


current  cut  off  automatically  on  its  arrival  in  that  position. 

The  second  motor  can  now  be  brought  into  use  and 
connected  by  the  clutch  with  the  other  one. 

The  operator  now  lifts  the  platform  up  to  its  uppermost 
horizontal  position,  thus  causing  the  framework  doors  to  close, 
the  props  to  be  withdrawn  and  the  actuating  levers  to  be  closed, 
while  the  current  is  cut  off  automatically  at  the  end.  The 
platform  being  now  lowered,  the  sliding  doors  are  opened 
and  the  controller  lever  moves  automatically  into  its 
central  position.  As  the  platform  arrives  at  its  lowermost 
position,  the  clamps  carrying  the  car  and  the  three  track- 
locks  are  turned  down,  when  the  car  can  be  taken  out 
beneath  the  hopper.  On  leaving  the  platform,  the  car  also 
disengages  the  clamps  so  as  to  allow  all  the  axles  of  the 
empty  car  to  pass  over  the  platform,  and  the  first  axle  of  the 
next  full  car  is  again  seized  by  the  clamps.  Any  possi- 
bility of  accident  due  to  carelessness  of  the  operator  is 
entirely  excluded,  the  current  being  interrupted  automatic- 
ally after  each  motion  of  the  platform,  both  in  lifting, 


The  Fixation  of  Nitrogen. — It  was  recently  reported 
that  the  Baden  Aniline  and  Soda  Works,  of  Ludwigshaven, 
whose  works  for  the  winning  of  nitrate  from  the  nitrogen  of  the 
atmosphere  are  still  in  course  of  construction  in  Norway,  proposed 
to  erect  similar  works  in  Italy.  The  report  stated  that  the  com- 
pany were  in  negotiation  with  the  Marquis  Cornaggia,  of  Milan,  on 
the  subject,  that  preliminary  studies  had  been  in  progress  for  some 
time  past,  that  an  engineer  sent  to  Italy  was  satisfied  with  the 
investigation  of  the  water  power  available,  and  that  a contract 
would  soon  be  signed  in  Milan.  It  was  then  intended  to  form  the 
Societa  Anonima  per  la  Fabricazione  ai  Nitrato.  with  a capital  of 
£480,000  and  the  co-operation  of  German  and  Italian  banks,  and 
then  proceed,  in  the  first  place,  with  the  erection  of  plant  of 
30,000  h.p.  It  was  added  that  with  the  participation  of  the  Societa 
Generale  per  la  Oianamide  of  Rome,  it  was  intended  to  erect 
nitrate  works  for  the  utilisation  of  water-power  in  Dalmatia,  the 
plant  to  be  arranged  according  to  the  patents  of  the  Ludwigshaven 
company.  The  latter,  on  being  asked  as  to  the  accuracy  of  the 
report,  states  that  it  is  correct  that  the  company  is  negotiating  in 
regard  to  the  grant  of  a licence  for  its  nitrate  process  to  the 
Advocate  Cornaggia,  of  Milan,  that  preliminary  investigations  are  in 
hand,  and  that  an  engineer  has  been  dispatched  to  examine  the 
source  of  water-power  concerned,  but  all  the  other  statements  in 
the  report  are  declared  to  have  no  foundation  in  fact. 

Company  and  Municipal  Tramway  Co-operation. 

— A further  instance  of  co-operation  in  the  industrial  district  of 
Rhenish- Westphalia  is  recorded  by  the  transfer  to  an  Essen  group 
of  the  majority  of  the  shares  in  the  South  German  Railway  Co., 
which  in  addition  to  other  lines  carries  on  the  Essen  tramways,  of 
a total  length  of  37  miles.  These  other  lines  proceed  to  Horst  in 
the  north,  Bredeney  in  the  south,  Gelsenkirchen  in  the  north-east, 
Steele  in  the  east,  and  Obsrhausen  in  the  west.  These  ramifications, 
which  are  to  be  amplified  by  a number  of  shorter  lines,  bring  the 
Essen  network  into  touch  with  various  other  tramway  systems, 
particularly  those  of  the  Bochum-Gelsenkirchen  Co.,  and  those  of 
Oberhausen  and  Mulheim  on  the  Ruhr.  The  Essen  group, Jalready 
mentioned,  consists  of  the  town  of  Essen,  the  Essen  circuit,  and 
the  Rhenish-Westphalian  Electricity  Works  Co.,  which  is  a pit- 
mouth  supply  undertaking,  and  as  it  owns  the  majority  of  the 
shares  in  the  Bochum-Gelsenkirchen  tramways,  it  is  assumed  that 
the  latter  will  be  brought  into  connection  with  the  other  lines 
mentioned  by  means  of  junctions  and  through  traffic.  The  group 
proposed  to  form  a limited  company  with  a capital  of  £85,000  to 
take  over  the  shares,  of  which  the  town  of  Essen  would  subscribe 
48  per  cent.,  the  Essen  circuit  27  per  cent,  and  the  electricity  com- 
pany the  balance  of  25  per  cent.,  whilst  the  company  would  assume 
a debt  of  £850,000,  which  is  to  be  guaranteed  by  the  town  and 
circuit  of  Essen.  The  acquisition  by  the  group  or  the  company  of 
the  majority  of  the  shares  in  the  Southern  Railway  Co.  will  also 
give  the  former  a controlling  influence  over,  among  others,  the  tram- 
ways of  Wiesbaden  and  district,  up  to  Mayence,  and  over  the  full- 
gauge  and  narrow-gauge  lines  in  Hessen,  Baden  and  Thuringia, 
and  it  is  thought  possible  that  the  various  towns  concerned  will 
also  participate  in  the  new  company. 

A Yon-Magnetic  Yacht. — A non -magnetic  survey 

yacht,  built  for  the  Carnegie  Institution,  Washington,  was  launched 
at  Brooklyn  recently.  The  vessel  will  be  used  for  ocean  research 
in  terrestrial  magnetism,  and  contains  no  magnetic  material  in 
its  structure  ; it  is  155  ft.  long  with  33  ft.  beam  and  12  ft.  draught, 
and  has  a displacement  of  568  tons.—* EUtlrieal  World,  N.Y. 
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THE  FIXATION  OF  ATMOSPHERIC 
NITROGEN  BY  THE  BADISCHE  ANILIN 
UND  SODAFABRIK  PROCESS. 


A detailed  account  of  this  process  was  recently  given  by  Dr. 
Schonherr  in  a paper  read  before  the  Elektrotechnischer  Verein 
(E.T.Z.,  April  22nd  and  29th,  1909),  from  which  we  take  the 
ollowing  particulars : — 

After  a historical  survey  of  the  subject,  the  writer  points  out  that 
the  production  of  nitric  oxide  in  the  electric  arc  is  a thermal  effect, 
hut  that  the  concentration  attained  depends  not  only  on  the  high 
temperature  reached,  but  also  on  the  rapidity  with  which  subse- 
quent cooling  occurs,  and  so  limits  the  re-combination  of  the  pro- 
ducts. It  is  chiefly  because  of  the  greater  ease  with  which  this 
subsequent  rapid  cooling  can  be  effected  that  the  electric  arc, 
when  suitably  arranged,  has  proved  superior  to  the  many  purely 
thermal  processes  which  have  been  devised. 

At  the  present  time  the  only  industrially  operated  processes  are 
the  Birkeland-Eyde  process  and  the  Badische  Anilin  und  Soda- 
fabrik  process.  The  former,  patented  in  1903,  makes  use  of  the 
deflecting  power  of  a magnet  on  the  arc.  The  arc  is  fed  with 
alternating  current,  whilst  the  magnet  is  a direct-current  one  of 
constant  polarity,  so  that  the  arc  is  alternately  deflected  upwards 
and  downwards  in  rapid  succession  in  its  narrow  chamber 
between  water-cooled  copper  electrodes.  The  arc,  consequently, 
appears  to  the  eye  as  a great  disk  of  light.  In  this  way  without  the 
aid  of  any  complicated  machinery  large  amounts  of  power  could 
be  brought  into  action,  and  at  the  present  time  a factory  employing 

,000  h.p.  is  operating  this  process  at  Notodden,  in  Norway. 

The  BadiBche  A.  & 8.  commenced  experimenting  at  the  end  of 
the  nineties  at  their  works  at  Ludwigshafen  a.  Rh.,  and  in  1905 
the  author  was  able  to  bring  forward  a still  simpler  form  of  appa- 
ratus than  the  magnetic  arc  arrangement.  In  place  of  the  inter- 
mittent or  vibrating  flame  which  had  previously  been  considered 
essential,  the  Badische  A.  & 8.  apparatus  employs  a stable,  steady 
arc.  In  order  to  bring  a large  mass  of  air  into  contact  with  the 


Fig.  2. 


flame  a long  arc  is  employed  ; and,  in  order  to  avoid  extinguishing 
or  disturbing  this  extremely  sensitive  form  of  flexible  conductor, 
the  air  is  introduced  with  a circular  motion,  so  that  it  passes  over 
the  arc  with  a screw-like  motion.  In  this  way  the  arc  is  kept 
steady  in  the  centre  of  the  eddying  air  stream,  and  the  whole  can 
be  conveniently  enclosed  in  a metal  tube  without  fear  of  the 
arc  jumping  to  the  sides.  In  its  simplest  form,  therefore, 
this  apparatus  consists  of  the  metal  tube  and  an  insulated  electrode 
at  one  end.  The  arc  is  started  in  any  convenient  way— for  instance, 
by  making  the  distance  between  the  electrode  and  the  tube  small 
enough  at  one  point  to  enable  the  b.t.  supply  to  jump  across  the 
gap  ; the  revolving  air-blast  then  carries  the  arc  before  it  to 
the  end  of  the  tube,  and  Anally  a steady  arc  is  burning  in  the 
centre  of  the  tube,  No  further  arcs  will  occur  at  the  gap,  because 


an  inductive  resistance  is  always  in  series,  and  the  voltage  drop  in 
this  due  to  the  current  of  the  first  arc  lowers  the  voltage  over 
the  gap  below  the  striking  value.  Should  the  arc  be  blown  out 
from  any  cause,  it  would,  however,  automatically  start  again  at  the 
narrow  gap. 

The  construction  of  the  actual  furnace  now  employed  is  shown 
in  fig.  1.  It  consists  of  an  insulated  electrode  e of  iron,  which 
becomes  coated  with  oxide  and  consumes  away  very  slowly,  and 
is  usually  fed  in  from  time  to  time  by  hand.  A single  electrode 
lasts  about  2,000  hours,  and  the  cost  is  only  a few  pence  per 
Kw.-year.  The  electrode  is  surrounded  by  a water-cooled  copper 
vessel.  The  arc  is  struck  between  this  electrode  and  the  innermost 
tube  (also  of  iron)  by  means  of  the  rod  z operated  by  hand.  This 
rod,  together  with  the  whole  of  the  rest  of  the  furnace  except  the 
electrode  b,  is  earthed,  so  that  there  is  no  danger  to  the  operators. 
The  restriking  of  the  arc,  besides,  is  very  seldom  necessary.  When 
the  arc  is  struck  it  travels,  under  the  action  of  the  air-blast 
entering  tangentially  by  eight  openings  at  s,  up  the  inner  tube, 
and  comes  to  rest  on  the  upper  end  of  the  tube.  The  correct 
length  of  arc  is  adjusted  by  means  of  an  air  controller  surrounding 


Pig.  3. 


the  openings  at  S,  and  the  position  of  the  top  of  the  arc  is  inspected 
through  the  glasses  &2  and  Gg.  By  looking  through  Gs  the  arc  is 
inspected  axially,  and  is  seen  to  rotate  steadily  and  so  change  its 
position  continually.  The  upper  part  of  the  iron  tube  is  also  water- 
cooled  by  a copper  jacket,  and  therefore  practically  no  wear  occurs 
at  this  electrode.  , 

In  the  600-h.p.  furnaces  (fig.  2)  using  4,000-5,000  volts  the  length 
of  arc  is  about  5 metres.  In  the  1,000-h.p,  ones  using  a higher  voltage, 
the  length  is  about  7 metres.  Still  larger  furnaces,  absorbing  2,000 
h.p.  each,  are  in  contemplation.  The  supply  is  usually  a three-phase 
one — the  furnaces  being  used  with  star  connection.  After  passing 
the  arc  and  the  upper  cooler  the  hot  gases  pass  downwards  between 
the  central  part  of  the  furnace  and  the  outer  concentric  case,  and 
from  here  into  a steam  boiler  which  serves  as  a further  cooler,  and 
whose  steam  serves  to  concentrate  the  products  of  the  procesi . 

It  will  be  seen  that  the  fresh  air  as  it  enters  the  furnace  passes 
first  upwards  in  the  chamber  immediately  within  the  outermost 
chamber,  and  becomes  partly  heated  here.  Just  below  the  upper 
cooler  the  air  is  reversed,  and  travels  downwards  in  a third  com- 
partment, becoming  further  heated  through  the  walls  of  the  inner 
chamber  by  the  arc,  and  finally  entering  the  arc  chamber  in  a well- 
warmed  condition  by  the  openings  s.  The  vertical  arrangement  of 
the  furnace  is  not  essential,  as  horizontal  ones  have  been  tried,  and 
the  arc  is  still  found  to  burn  steadily  in  the  centre  of  the  tube. 
Even  bent  tubes,  conical  tubes,  &c.,  have  been  used  successfully. 
It  is  also  unnecessary  to  admit  all  the  air  at  one  set  of  openings  s, 
as  it  can  be  admitted  at  successive  pointB  along  the  tube,  and  in 
this  way  any  desired  length  of  arc  can  be  attained.  The  stability 
of  the  arc  is  so  great  that  nothing  but  the  most  serious  disturbances, 
Buch  as  short-circuits  of  the  supply  line,  or  sudden  and  excessive 
changes  in  the  air  admission,  put  it  out. 

The  steadiness  of  the  arc  is  well  brought  out  by  the  voltage 
curve.  In  fig.  3 curve  a shows  an  oscillogram  of  the  voltage  across 
the  arc,  curve  6 shows  the  same  for  an  ordinary  arc  lamp,  and  curve 
c for  the  Birkeland-Eyde  arc.  It  will  be  seen  that  the  sudden 
peak  of  voltage  at  the  re-striking  of  the  arc  shown  in  b and  c is 
absent  in  curve  a.  . 

The  power  factor  of  these  arcs  is,  therefore,  also  good— ranging 
from  ’92  to  ‘96.  The  explanation  of  the  difference  from  the 
ordinary  arc  seems  to  be  that  in  these  long  arcs  practically  t e 
same  gas  particles  serve  as  current  carriers  for  a number  of  succes- 
sive  periods,  and  so  the  resistance  variations  from  instant  to 
instant  are  minimised.  New  air  particles,  of  course,  constantly 
enter  at  one  end,  and  gas  particles  leave  at  the  other,  but 
their  numbers  are  small  compared  with  the  total  number  of  particles 
forming  the  arc  at  any  one  instant. 

The  potential  in  the  arc  has  been  investigated  by  means  of  an 
auxiliary  electrode,  and  it  is  found  to  be  fairly  uniformly  dis- 
tributed along  the  whole  length.  Measurements  of  the  nitric  acid 
concentration  along  the  ate  are  not  so  easy  to  carry  out,  but,  as 
would  be  expected,  the  concentration  increases  towards  the  centre 
and  the  top  of  the  furnace.  . 

Coming  next  to  the  question  of  the  utilisation  of  the  energy,  it  is 
found  that  the  energy  actually  used  in  the  formation  of  the  nitric 
oxide  amounts  to  only  some  3 per  cent,  of  the  total  energy.  O ver 
and  above  this,  however,  a large  quantity  of  highly  heated  air 
results  as  a by-product,  although  only  a small  fraction  of  the  energy 
in  this  has  hitherto  been  made  UBe  of.  An  investigation  of  the 
Badische  A.  & S.  furnace  shows  that  about  40  per  cent,  of  the  heat 
conveyed  to  the  arc  is  obtained  in  the  form  of  hot  water,  17  per 
cent,  is  lost  by  radiation,  30  per  cent,  is  used  in  the  steam  boiler, 
and  a further  10  per  cent,  has  to  be  removed  from  the  hot  gases  by 
water  cooling  after  they  have  passed  the  boiler.  The  remaining 
3 per  cent,  alone  is  used  in  the  formation  of  the  nitric  oxide.  It  is 
to  be  expected  that  more  of  this  waste  heat  will  be  employed  in 
time. 
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At  Notodden  the  weak  nitric  acid  solution  is  allowed  to  act  on 
carbonaceous  lime  directly.  This  weak  lime  solution  is  dried 
in  vacuum  chambers  by  means  of  heat  from  the  arc  gases,  and 
when  crystallised,  the  cake  is  broken  up  into  small  pieces  in  mills 
and  is  packed  in  100-kg.  casks.  The  material  so  produced  has  now 
been  on  sale  for  several  years.  It  is  of  uniform  quality  with  a 
content  of  13  per  cent,  of  nitrogen,  whilst  Chile  Baltpetre  has  about 
15  per  cent.  Besides  the  experimental  works  at  Ludwigshafen 
and  at  Kristianssand,  and  large  extensions  to  the  factory  at 
Notodden,  in  which  the  Badische  A.  & S.  process  will  be  employed, 
a still  larger  installation  is  being  erected  at  Rjukau,  in  Tele- 
markcn  (Norway).  Heie  a waterfall  of  560  m.  is  available,  with  a 
fl  .v  of  47  m.s  per  second,  so  that  a total  of  259,000  e.h.p.  can  be 
obtained  The  fall  is  to  be  need  in  two  stages  of  280  m.  each  ; 
the  fir^t  stage  is  to  be  equipped  with  ten  14,000-h.p.  turbines,  and 
is  to  be  ready  for  the  production  of  saltpetre  by  1910. 

Negotiations  are  also  in  hand  in  connection  with  a 50,000-h  p. 
water  supply  at  Salzach,  in  Southern  Germany,  and  for  two  water- 
falls at  Matre  and  Tyn,  in  Western  Norway.  These  will  all  be  under 
the  combined  control  of  the  Badische  Anilin  nnd  Sodafabrik  and 
the  Hydro-Electrische  Stickstoffgesellschaft,  which  works  the 
B.rkeland-Eyde  patents. 


PROCEEDINGS  OF  INSTITUTIONS. 


Faraday  Sotiely. 

At  the  meeting  of  the  Society  held  on  June  10th,  subjects  so 
apparently  diverse  as  the  conservation  of  water  for  power  and 
el>  ctric  steel  smelting  were  discussed  by  a well-attended  meeting, 
which  seemed,  on  account  of  the  presence  of  Borne  well-known 
American  electrochemists,  something  like  an  echo  of  the  recent 
International  CoDgress  of  Applied  Chemistry.  The  suljects  are, 
of  course,  in  reality  very  closely  connected;  the  more  amply  and 
generously  is  power  placed  at  the  disposal  of  the  electrochemist, 
the  more  chance  have  his  methods  of  becoming  generally  applied. 

The  National  and  Intebnational  Conservation  of  Water 
for  Power. 


England,  where  land  is  extremely  valuable,  to  the  extent  possible 
in  America,  but  America  has  now  led  the  way,  inspire!  by  the 
action  of  the  late  President,  to  a serious  national  consideration  of 
{his  great  problem,  and  it  is  to  be  hoped  that  the  Governments  of 
Europe  will  not  lag  behind.  Mr.  Taylor  strongly  urged  the  neces- 
sity for  the  problem  to  be  considered  internationally,  and  he 
pointed  out  that  a beginnine  is  to  be  made  in  1910,  when  a confer- 
ence will  be  held  at  the  Hagu It  is  gratifying  to  be  able  to 


report,  what  was  stated  at  the  meeting  by  Mr.  Walter  Reid — that 
the  President  of  the  Local  Government  B >ard  has  recently  pro- 
mised to  take  definite  action  in  at  least  one  direction,  namely,  with 
regard  to  the  conservation  of  our  English  rivers,  each  of  which  is 
to  be  placed  under  the  control  of  one  central  authority,  sub- 
ject to  the  supreme  direction  of  the  Local  Government  Board. 
This  is  a step  in  the  right  direction,  and  it  may,  at  least  it  is  to 
be  hoped  it  will,  have  the  effect  of  bringing  into  utilisation  the 
many  small  waterfalls  existing  in  this  country,  to  say  nothing  of 
the  general  downward  flow  of  our  large  rivers,  which,  if  Bmall 
individually,  are  by  no  means  negligible  in  the  aggregate. 


This  was  the  subject  of  an  address  given  by  Mr.  E.  R.  Taylor,  of 
Penn  Yann,  N.Y.,  who  is  well  known  as  the  inventor  of  the  electric 
furnace  method  of  manufacturing  carbon  bisulphide,  but  who  is 
now  devoting  his  energies  and  enthusiasm  to  teaching  the  people 
of  America  and  Europe  the  folly  of  allowing  to  run  to  waste  vast 


stores  of  natural  power  and  natural  sources  of  agricultural  wealth 
whose  very  existence  at  present  seems  to  pass  unnoticed.  Mr. 
Taylor’s  plea,  in  a word,  is  for  the  civilised  nations  of  the  world 
to  impound,  as  far  as  possible,  the  flood-waters  which  fall 
in  such  abundance — often  executing  great  damage — on  the 
uplands  of  the  earth,  and  to  utilise  the  water  so  impounded 
for  irrigation  purposes  in  the  lowlands  and  as  a source  of  power, 
va-t  in  the  aggregate,  in  its  fall  from  higher  to  lower  levels. 
Again,  in  many  parts  of  the  world,  the  flood  waters  carry  down  with 
them  the  soil,  entirely  denuding  the  uplands  until  they  become 
useless  wastes.  Mr.  Taylor  showed  on  the  screen  a view  of  some 
arid  Chinese  uplands  which  200  years  ago  were  covered  with  timber. 
B^  impounding  the  rainfall  in  such  regions,  not  only  is  one  con- 
serving water'and  conserving  power,  but  forests  will  be  created, 
which  are  in  every  way  a source  of  wealth  (and  a source  of  beauty) 
to  the  regions  in  which  they  have  spTUDg  up.  As  an  example  of 
what  can  be  done  cn  a small  scale,  bnt  which  could  probably  be 
repeated  by  countless  individuals  all  over  the  world,  Mr.  Taylor 
showed  some  views  of  a small  brook  on  a farm  in  America,  from 
which  the  enterprising  owner,  by  makiDg  a simple  dam  of  stones, 
has  developed  25  h.p  , which  is  utilised  on  his  farm.  From  this  little 
br.ok  2,225  hp.  could  be  developed— equivalent  to  30,000  ten* 
of  coal  a year.  The  water-power  capacity  of  the  whole  of  the 
United  States  is  not  less  than  150  million  h.p,  ; of  the  annual 
stream  flow  of  the  country  from  85  to  95  per  cent,  is  wasted  in  flood. 
No  doubt  conservation  cannot  be  carried  out  in  countries  like 


Electric  Steel  Smelting. 

Under  the  title  " A Contribution  to  the  Study  of  Electric  Fur- 
naces,” M.  Keller,  the  distinguished  French  electrometallurgist, 
made  a communication  to  the  Society  of  considerable  interest,  in 
which  he  advocates  the  extended  use  of  the  type  of  furnace  in 
which  a conducting  hearth — which  must  be  non-carbonising— forms 
one  of  the  electrodes.  This  was  the  method  used  by  Siemens  in 
his  original  furnace  (1880),  but  the  type  mostly  employed  at  the 
present  day  is  that  perfected,  among  others,  by  H^roult  (and  by 
M.  Keller  himself),  in  which  two,  or  more,  electrodes  dip  into  the 
bath  suspended  from  above,  the  current  entering  by  one,  or  one 
pair,  usually  through  the  medium  of  an  arc,  and  leaving  by  the 
other.  Of  course  the  construction  of  this  type  of  furnace  is  very 
Bimple,  and  only  half  the  current  density  is  necessary  for  the  same 
output  as  is  employed  in  the  other  type,  thus  economising  electrical 
connections ; but  these  furnaces  have  the  disadvantage  of  not  allow- 
ing the  current  to  flow  uniformly  through  the  whole  mass  of  molten 


Fig.  3. — Keller  10-ton  Furnace  : Plan. 


metal,  and  the  product  is  consequently  not  likely  to  be  eo  homo- 
geneous as  where  It  flows  from  one  upper  electrode,  through  the 
bath,  to  a lower  electrode.  M.  Keller,  ia  this  paper,  advocates 
the  extended  use  of  the  “ conducting-hearth  ” furnace,  and  he 
describes  a type  which  ensures  a uniform  current  density  over  the 
whole  base  of  the  furnace.  Previous  forms  of  conducting  hearth 
consist  either  of  metal  only  on  one  or  more  metallic  poles  embedded 
in  a non- carbonising  masonry  (Siemens,  Borchers  and  Girod;,  or  else 
of  refractory  material,  such  as  magnesia  or  silica,  rendered  conduct- 
ing by  a carboniferous  substance  (the  new  Firminy  type).  M.  Keller, 
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however,  uses  a hearth  consisting  of  a “ reinforced  clay,”  made  up  of 
iron  bars  25  to  30  mm.  in  diameter,  placed  vertically  25  to  30  mm. 
apart  aDd  packed  solid  with  magnesia,  by  preference  (see  fig.  1,  p.  37). 
When  cold,  only  the  bars  are  conducting,  but  when  in  operation,  the 
hearth  is  conductive  over  its  whole  section,  and  the  electrical  resis- 
tance is  very  small.  The  mechanical  resistance  of  such  a hearth  to 
the  subsidence  of  the  metallic  bath  is  very  considerable,  and  the 
author  states  that  the  bottom  of  the  furnace  is  absolutely  indef  ormable. 
The  hearth  of  a 1,500-kg.  furnace,  examined  after  many  months’ 
service,  was  in  exactly  the  same  condition  as  when  it  started.  The 


Fig.  4.— Gin  Induction  Fubnaoe. 


grave  objection  to  this  furnace  is  the  fact  that  the  bottom  electrode 
will  have  to  be  water-cooled,  arid  a bath  of  steel  on  a foundation  of 
water  in  any  shape  may  lead  to  exciting  incidents,  to  say  the 
least.  Many  of  those  who  tcok  part  in  the  discussion,  Mr.  Morrison, 
Mr.  Eistori  and  Mr.  Cobb,  among  others,  considered  the  water- 
cooled  electrode  an  insuperable  objection  to  this  type  of  furnace; 
it  is  probably  a question  that  experience  will  ultimately  have  to 
decide.  The  10-ton  Keller  steel  furnace  used  at  the  Holtzer  works 
at  Unieux— probably  the  most  important  of  its  kind  in  actual 
operation — for  finishing  the  manufacture  of  a steel  already  molten 
in  a Martin  furnace,  is  of  the  vertical  electrode  type,  with,  how- 
ever, four  instead  of  two  electrodes,  each  pair  of  which  is  capable 
of  independent  regulation,  eo  that  the  operation  of  the  furnace  is 
under  complete  control  (figs.  2 and  3).  This  method  of  central  dis- 
tribution of  current  into  the  furnace  results  in  very  small  self-induc- 
tion ; the  power  factor  is  aB  high  as  0'97,  when  a great  current  like 
12,000  amperes  is  passing.  This  furnace  purifies  the  steel  until  the 
phosphorus  and  sulphur  together  only  total  0 01  per  cent.  The 
type  is  particularly  adaptable  for  three-phase  current,  the  elec- 
trodes being  connected  either  in  mesh — one  of  the  three  electrodes 
to- each  phase— or  in  star,  in  which  case  the  armoured  clay  hearth 
of-  the  furnace  is  connected  to  the  middle  point  of  the  three-phase 
system.  In  the  opinion  of  M.  Keller  thfre  is  no  reason  why  a 20- 
ton  three-phase  furnace,  of  about  1,800  kw.  capacity,  should  not 
now  be  constructed.  Such  a furnace  could  purify  250  to  300  tons 


Fig.  6.— Combined  Electrode  and  Induction  Fubnaoe. 


of  steel  per  day,  obtained  from  a converter,  at  an  operating  cost  of 
12s  to  16s.  per  ton,  with  electricity  at  0 15d.  per  unit,  such  as  would 
be  obtainable  by  utilising  blast-furnace  gas. 

A paper  by  M.  Gustave  Gin  described  a suggested  improved  form 
of  induction  furnace  (fig.  4),  also  for  steel  refining,  in  which  the 
molten  material  is  in  continual  circulation,  so  as  to  ensure 
homcgeneity  of  treatment  and  of  product.  The  two  crucibles 
which  form  the  main  part  of  the  furnace  are  connected  together 
bv  inclined  channels,  the  whole  arrangement  forming  the  closed 
secondary  circuit,  in  which  general  circulation  is  caused  by  the 
higher  temperature  generated  in  the  cross  channels.  It  ib  claimed 
that  with  this  type  of  furnace  the  ohmic  resistance  of  the  circuit 
cun  be  increased  without  correspondingly  altering  its  Belf  induction, 
thus  allowing  furnaces  with  a high  power  factor  to  be  constructed, 
and  generators  and  transformers  of  normal  frequency  and  s:ze  to  be 

The^ssme  principle  of  cross-connections  to  facilitate  circulation 
can  obviously  be  applied  to  ordinary  electrode  furnaces,  or  to  com- 
bined electrode  and  induction  furnaces  (fie.  6),  which  are  now  coming 

into  use,  although  whether  practical  difficulties  are  likely  to  arise  with 

the  use  of  these  channels,  whose  resistance  will  be  high,  and  in  which 
a good  deal  of  local  1 eat  will  be  generated,  is  a question  which  only 
experience  can  decide. 


Physical  Society  of  London. 

At  the  meeting  held  June  11th,  1909,  a paper  by  Da.  Rubsell  and 
Mb.  Abthub  Wbight  on  “ The  Arthur  Wright  Electrical  Device 
for  evaluating  Formulas  and  solving  Equations  ” was  read  by  Dr. 
Russell.  Ia  this  device  special  Blide  resistances  are  used.  If  b be 
the  resistance  of  one  of  these  and  a metallic  finger  make  contact 
with  it  at  a point  where  the  scale-reading  is  x,  the  resistance 
between  this  finger  and  the  terminal  of  the  slide  is  b/x.  The  scales 
of  the  elides  are  graduated  logarithmically  as  in  the  ordinary  slide- 
rule;  hence  the  processes  of  multiplication  and  division  can  be  done 
mechanically  by  sliding  them  against  exactly  similar  fixed  scales. 

If  one  connects  a number  of  these  slide  resistances  in  parallel,  since 
the  current  is  inversely  proportional  to  the  resistance,  the  sum  of 
the  ( urrents  through  them  will  be  proportional  to  the  sum  of  the 
readings  of  the  contact  fingers.  One  can  easily  balance  by  a null 
method  this  current  against  the  current  going  through  a single 
slide  resistance  x by  means  of  a Wbeatstone-bridge  arrangement; 
in  this  case  the  reading  on  x when  there  is  a balance  gives  the  sum 
of  the  readings  on  all  the  other  Blides.  Similarly  one  can  subtract 
numbers  by  f utting  slides  representing  these  numbers  in  parallel 
with  x,  and  then  obtaining  a bilance  by  altering  the  reading  on  x. 
The  variable  arms  of  the  bridge  can  be  usefully  employed  in  making 
the  calculations. 

A model  of  this  device  for  solving  an  equation  of  any  degree 
consisting  of  not  more  than  four  terms  was  shown.  The  inaccuracy 
of  the  results  found  by  means  of  this  model  is  of  the  order  of  one 
per  cent.  Approximate  values  of  the  imaginary  roots  of  numerical 
equations  can  be  found  ty  the  device,  and  it  can  be  employed  to 
solve  very  complicated  equations. 

A paper  entitled  “ The  Proposed  International  Unit  of  Candle- 
Power  ” was  read  by  Mb.  C.  C.  Patebson.  The  paper  discusses 
the  units  of  candle  power  at  present  officially  accepted  in  Great 
Britain,  France,  the  United  States  of  America  and  Germany. 
The  numerous  intercomparisons  which  have  taken  place  during  the 
past  five  years  between  these  units  show  that  the  candle,  as  inter- 
I reted  in  France,  Great  Britain  and  the  United  States  respec- 
tively, has  practically  the  same  value  in  the  three  countries.  The 
authorities  in  the  gas  and  electric  interests  in  the  United  States 
are  prepared  to  adjust  their  units  of  candle-power  to  bring  them 
to  a single  value,  which  is  to  be  the  same  as  the  British  and  French 
units.  The  paper  gives  the  results  of  comparisons  showing  that 
within  the  limits  of  experimental  error  the  British  and  French 
units  are  identical.  The  change  involved  in  the  unit  at  present 
maintained  at  the  Bureau  of  Standards,  Washington,  is  shown  to 
be  1'6  per  cent.  The  proposal  to  call  the  common  unit  of  light  to 
be  maintained  jointly  by  the  National  Standardising  Laboratories 
of  America,  France  and  Great  Britain  tbe  * International  Candle 
has  been  submitted  to  tbe  International  Electrotechnical  Com- 
mission, and  through  it  to  all  the  countries  of  the  world  which  are 
represented  on  that  Commission.  The  Hefner  unit  is  shown  to  be 
almost  exactly  T%ths  of  the  new  unit.  Tbe  comparisons  between 
the  units  have  been  made  by  two  methods:  (1)  Direct  com- 

parisons of  the  flame  standards  in  Prance,  Germany  and  Great 
Britain.  (2)  Through  the  medium  of  electric  sub- standards  which 
have  had  values  assigned  to  them  in  the  National  Laboratories  of 
the  four  countries. 

The  agreement  between  the  ratio  values  by  tbe  two  methods  is 
very  close,  and  is  shown  by  a table  giving  the  results  of  the  various 
comparisons  which  have  been  made. 

Dr.  Fleming  said  that  he  greatly  regretted  that  the  National 
Physical  Laboratory  authorities  bad  acquiesced  in  the  adoption  of 
a flame  standard  of  light,  with  all  its  difficulties  and  variabilities. 
Influenced  as  they  are  by  atmospheric  pressure,  moisture,  C0.2, 
height  of  flame,  composition  of  fuel  and  number  of  persons  in  the 
photometric  room,  these  flame  standards  could  not  possibly  be 
considered  as  a final  solution  of  the  problem  of  obtaining  a 
primary  standard  of  light.  What  was  really  required  was  the 
concrete  realisation  of  a permanent  primary  standard,  which 
would  be  tbe  standard  of  reference  for  secondary  standards  like 
the  Fleming  Ediswan  large-bulb  glow-lamp  standards,  which  he 
had  introduced  seven  years  ago.  Prof.  Petayel  had  shown  that 
with  suitable  precautions  the  unit  of  illumination  could  be  repro- 
duced  within  1 per  cent,  by  means  of  the  Violle  molten  platinum 
stan  dard 

Dr.  Russell  said  that  the  bougie  dicimale  was  the  unit  adopted 
by  the  International  Congress  of  Electricians  in  1889,  and  was 
defined  to  be  the  twentieth  part  of  the  Violle  standard.  He  was 
not  prepared  to  accept  that  it  was  equal  to  1 11  Hefner  units 
Waidner  and  Burgess  had  proposed  to  adopt  as  the  unit  of 
intensity  the  radiation  from  a square  centimetre  of  a black  body 
maintained  at  tbe  temperature  of  fusion  of  platinum. 

Mb  Dow  said  the  pentane  lamp  as  a standard  was  not  very 
inferior  to  the  Violle  standard.  He  did  not  think  they  could  as 
yet  accept  aB  a standard  an  area  of  a black  body  at  a high 

temperature.  . , 

Db.  Dbysdale  thought  the  international  agreement  was  simply 
an  attempt  to  obtain  agreement  between  present  existing  units 
Tatter  than  standards,  and  left  the  matter  of  the  beat,  form  °* 
standard  perfectly  open.  Every  one  having  experience  with  flame 
standards  would  thoroughly  agree  with  Prof.  Fleming’s  condemna- 
tion  of  them,  and  there  could  be  no  doubt  that  the  primary 
standard  should  be  an  incandescence  one.  He,  however,  did  not 
agree  with  Dr.  Fleming’s  suggestion  of  reviving  the  Violle 
standard.  It  teemed  decidedly  preferable  to  suggest  a unit  area 
of  a black  body  at  a definite  temperature.  Mr.  Jolley  and  he  had 
come  to  the  conclusion  that  a square  cm.  of  a black  body  at  a 
temperature  of  2,000°  absolute  would  perhaps  be  a good  unit  and 
would  be  probably  of  the  order  of  100  candle-power  This 
temperature  was  probably  pretty  close  to  that  of  the  ordinary 
carbon -filament  glow-lamp,  so  that  there  should  be  no  colour 
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difficulty  and  it  should  not  be  exceptionally  difficult  to  maintain 
constant.  A point  in  favour  of  the  black  body  was  the  perfectly 
definite  character  of  its  spectrum,  which  made  it  a standard  of 
colour  as  well  as  intensity  and  suitable  for  spectro-photometric 
comparison.  As  the  surface  would  be  that  of  a solid,  it  would  be 
unnecessary  to  maintain  it  in  a horizontal  position,  as  with  the 
Violle  standard,  and  the  amount  of  light  could  be  easily  varied  by 

S PaoiTc  "h  Lees  said  that  Prof.  Petavel’s  recent  work  on  the 
radiation  from  heated  platinum  strips  suggested  that  he  was  not 
altogether  satisfied  with  the  V.olle  standard. 

Mb.  Paterson  thought  that  Dr.  Fleming  had  probably  mis- 
understood the  object  of  the  paper,  which  dealt  with  the  relations 
existing  between  the  various  units  now  in  use.  He  did  not  think 
it  would  be  possible  to  keep  the  temperature  of  a black  body  suffi- 
ciently constant  to  enable  it  to  be  used  as  a standard. 

A paper  on  “Inductance  and  Resistance  in  Telephone  and 
Other  Circuits  ” was  read  by  Db.  J.  W.  Nicholson.  A general 
formula  for  the  effective  inductance  of  a circuit  consisting  of  two 
long  parallel  wires  has  been  given  by  the  author,  and  is  suitable 
for  cases  in  which  the  current  distribution  in  either  wire  is  greatly 
affected  by  the  frequency  of  alternation.  In  the  present  paper 
certain  important  cases  are  examined  in  detail,  and  formulae  are 
obtained  capable  of  immediate  use.  A calculation  of  the  effective 
resistance  is  also  made  in  each  case.  Attention  has  been  mamly 
directed  to  that  of  the  simple  telephone  circuit,  m which  the  leads 
are  not  twisted  round  each  other  in  order  to  annul  the  inductive 
effects  of  the  earth  and  of  neighbouring  circuits.  To  all  metals 
used  in  practice,  except  iron,  the  formulae  developed  for  copper 
wires  may  be  applied  with  a nearly  identical  order  of  accuracy. 


THE  ROYAL  SOCIETY  CONVERSAZIONE. 


The  second  conversazione  of  the  Royal  Society  was  held  at 
Burlington  House  on  June  24:h.  There  were  few  exhibits 
of  striking  novelty  that  would  interest  the  physicist  or 
the  electrical  engineer.  We  notice  below  the  more  important 
exhibits  which  we  have  not  already  described  in  connection 
with  the  last  conversazione. 

The  “ Paufleu  ” spring  wheel  for  motor  vehicles  'exhibited 
by  the  Hon.  R.  C.  Parsons  is  an  ingenious  contrivance  to 
replace  the  pneumatic  tire.  The  outer  rim  of  the  wheel 
which  runs  on  the  road  is  completely  detached  from  the 
inner  wheel  ; this  is  furnished  with  radiating  spiral  springs 
running  on  the  inner  surface  of  the  outer  rim,  which  plays 
the  part  of  an  endless  track  laid  down  by  the  vehicle  as  it 
advances.  A series  of  curves  drawn  by  a seismographic 
apparatus  carried  on  the  car  appeared  to  demonstrate  that 
there  was  less  vibration  with  the  “ Paufleu  ” wheels  than 
with  the  pneumatic  tire. 

The  Linolite  Co.  exhibited  “ Tubolite  ” lamps  fitted  with  a 
metallic  filament  which  is  held  at  each  end  by  a zigz  ig  spring 
to  take  up  the  expansion,  and  is  supported  by  anchors  at 
two  intermediate  points.  The  lamp  may  be  placed  in  any 
position,  and  can  be  run  on  an  alternating  or  direct-current 
circuit.  Every  point  of  the  filament  is  in  the  same  position 
with  regard  to  the  reflector  (and  there  is  a larger  reflecting 
surface  than  can  be  used  with  a bulb  lamp),  which  ensures 
uniformity  and  efficiency  in  the  distribution  of  the  light. 

Mr.  W.  M.  Mofdey  demonstrated  the  effect  of  electrostatic 
condensers  in  preventing  or  extinguishing  arcs.  A suitable 
condenser  placed  in  shunt  to  an  arc  or  in  shunt  to  a resistance 
in  series  with  an  arc  will  instantly  extinguish  the  arc.  If 
connected  in  shunt  to  the  contacts  before  they  are  separated, 
it  will  prevent  the  formation  of  an  arc  even  in  a circuit 
having  considerable  electromotive  force.  The  condenser  is 
effective  whether,  when  applied,  it  is  in  the  discharged 
condition  or  charged  to  the  full  e.m.f.  of  the  circuit.  In 
the  latter  case  the  charge  may  be  in  either  direction  of 
polarity. 

The  Hon.  C.  A.  Parsons  exhibited  a model  of  a leakage 
path  devipe  for  regulating  the  voltage  of  alternators.  The 
apparatus  depends  on  the  principle  that,  while  an  alternating 
current  cannot  directly  produce  a uni-directional  field,  it 
can  have  a strong  action  In  diminishing  magnetic  flax.  When 
it  is  applied  to  an  alternator,  the  field  magnets  of  the  exciter 
are  provided  with  a leakage  path  around  which  windings 
carrying  alternating  current  are  placed.  It  will  be  seen 
that  when  the  current  is  passing  in  one  direction  it  cannot 


appreciably  increase  the  “ leakage  flux  through  the  core 
owing  to  this  being  already  saturated  ; but  when  it  reverses 
and  flows  in  the  other  direction  it  will  reduce  the  leakage 
flux.  The  model  shown  consisted  of  a direct-current  motor 
driving  a three-phase  alternator  with  its  exciter.  Bridging 
the  poles  of  the  exciter  was  a laminated  iron  construction 
having  three  cores  or  leakage  paths.  Each  of  these  coves 
carried  a winding  which  was  in  series  with  one  of  the 
phases  of  the  alternator.  An  artificial  load  of  resistance 
wire  was  provided,  and  by  means  of  a two-way  switch  the 
load  could  be  put  on  with  or  without  the  leakage-path  coils 
ia  circuit,  so  that  the  regulation  of  the  alternator  could  be 
compared  with  and  without  the  compounding.  When  there 
is  no  load  on  the  alternator,  the  coils  on  the  leakage  paths 
are  inactive,  and  the  diversion  of  flux  from  the  exciter 
armature  keeps  the  exciter  voltage,  and  thus  the  alternator 
field,  low.  When  the  load  is  put  on  the  alternator,  with 
the  current  flawing  through  the  leakage  - path  coils, 
these  coils  choke  back  the  leakage  flux.  The  result 
is  to  increase  the  flux  through  the  exciter  armature, 
raise  its  voltage,  and  so  automatically  increase  the  alternator 
excitation  and  keep  its  voltage  constant.  The  action  is 
practically  instantaneous,  since  the  load  current  of  the 
alternator  is  used  directly  to  effect  the  regulation,  without 
the  intervention  of  any  mechanical  apparatus. 

Mr.  C.  E.  S.  Phillips  exhibited  a permanently  luminous 
watch  dial  and  military  night  compass.  The  watch  dial  is 
transparent  (glass),  and  the  figures  are  painted  on  its  upper 
surface.  The  dial  is  backed  with  a compound  containing  a 
minute  quantity  of  radium  bromide,  which  renders  it 
luminous,  so  that  the  time  may  be  easily  read  in  the  dark. 
The  compass  is  arranged  on  the  same  principle.  By  means 
of  a luminous  disk  and  strip,  direction  may  be  determined  at 
night. 

Mr.  S.  Cowper-Coles  exhibited  specimens  of  metallic 
parabolic  reflectors  made  by  electro-deposition.  The 
specimens  of  parabolic  glass  mirrors  were  coated  with  gold, 
copper  and  palladium.  Specimens  were  also  showD  coated 
with  gold  and  silver  bands  so  as  to  give  greater  penetration 
in  foggy  weather,  and  yet  retain  the  dazz'ing  effect  required 
for  military  purposes. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


DUTCH  E.  INDIES. — The  following  duties  are  payable  — 


free 

free 


free 

10  % ad  val. 
6 „ 


free 
10  % i*d  val. 
10 


free 


Cement  ... 

Coal  and  coke  

Copper  sheets  and  plates  and  brass  or  bronze  wire 
for  telephones  and  similar  wire  for  conducting 

electricity • 

Copperware,  bronzeware,  brass  wire,  &c.,  not  specially 
mentioned  in  the  Tariff  ... 

Earthenware  and  porcelain  ...  ...  ••• 

Engines  for  factories  and  steam  engines,  machinery, 
instruments,  tools,  and  implements  for  agri- 
cultural, manufacturing,  engineering  ind  mining, 

professional  and  trading  purposes,  also  patts 
thereof 

Lamps  not  required  for  gas  or  electric  light 

Glass  and  glassware  of  all  kinds  

Instruments,  mathematical,  physical,  surgical  and 

optical  

Iron  in  bars,  pieces,  rods  or  sheets,  rails,  conduct 
pipes,  gas  pipes,  axles,  boxes,  wheels,  cast  or 
wrought,  frames  of  iron  buildings,  sheds  or 
warehouses,  iron  bridges  and  parts  thereof,  iron 
roofiag  and  gutters,  whether  galvanised  or  not, 
bolts  and  nails,  iron  wire,  wire  for  telegraph 
and  telephone  purposes  and  cables 
Ironwork,  cast,  wrought,  flattened  or  forged,  not 

specially  mentioned  ...  ...  •••  . . 10  ad  val. 

Leadware  not  specially  mentioned  . ...10  „ 

Leather  and  leatherwork  u"  ■ 

Petroleum,  per  hectolitre  *■  norm 

Pitch  ...  

Resin  •••  *Tee 

Steel  in  bars,  sheets  and  plates,  steel  ropes,  axles, 
and  rails,  steel  joints  and  junction  plates  for 

railways  • •••  (*rt,c  > 

8teelware  not  specially  mentioned  ...  4 val 

Goods’ not  specially  mentioned  in  the  Tariff  ...  6 „ 


free 
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NEW  PATENTS  APPLIED  FOR.  1909. 

Compiled  expressly  for  thiB  Journal  by  W.  P.  Thompson  & Co.,  Eleotrioal  Patent 
Agents,  822,  High  Holbom,  London,  W.C.,  and  at  Liverpool  and  Bradford, 
lo  whom  all  inquiries  should  be  addressed. 


13,887.  “ Improvements  in  the  enumeration  of  telephone  calls.”  S.  D. 

Williams.  June  14th. 

13,892.  **  Improvements  in  the  construction  of  sparking  plugs  for  internal 
combustion  engines.”  It.  F.  Drury.  (Scci6t6  l’Oleo,  France.)  June  14th. 
(Complete.) 

13,897.  “Improvements  in  electrical  relays.”  R.  M.  Abraham  and  British 
Pneumatic  Railway  Signal  Co.,  Ltd.  June  14th. 

13,908.  “Improvements  in  or  connected  with  means  for  giving  an  initia 
impulse  to  magneto- electric  sparking  machines  used  in  connection  with  internal 
combustion  engines.”  G.  Braud.  June  14th. 

13,911.  ” Automatic  fire-alarm  electric  bell  push.”  J.  Laxton.  June  14th. 
13,919.  “ Improvements  in  telephone  exchanges.”  8iemens  Bros.  & Co., 
Ltd.  (Siemens  & Habke  Akt.-Ges  , Geimany.)  June  14th.  (Complete.) 

13,922.  “ Improved  microphone  for  currents  of  high  intensity.”  A.  Stein- 

^,LI8r'IER*  (Date  applied  for  under  Sec.  91  of  the  Act,  January  16th, 
1S09,  being  date  of  application  in  Austria.)  June  14th.  (Complete.) 

13.961.  “ Improvements  in  and  relating  to  electric  heating  devices.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
June  14th. 

13.962.  “Improvements  in  and  relating  to  electric  meters.”  British 
Thomson-Houston  Co.,  Ltd.  (Date  applied  for  under  Rule  13,  May  29tb,  1909. 
An  invention  ccmprised  in  Application  No.  12,689/09.  June  14th. 

13,989.  “ Improvements  in  the  manufacture  of  electric  incandescent  lamps.” 
M.  Milch.  June  15th. 

14,012.  “ Improvements  in  and  relating  to  antiseptic  devices  for  telephones,” 
E.  A.  Pickering.  June  15th, 

14,019.  “ Improvements  in  electrical  motors  and  the  like.”  S.  Pinkus. 
June  15th. 

14,034.  “ Improvements  in  mechanical  telegrpphs,  particularly  applicable  to 
vehicles  and  the  like.”  J.  D.  Owen.  June  15th. 

14,052.  “ Improvements  in  electric  time  switches.”  J.G.  Mehne.  June  15th. 
Complete.) 

14,062.  “ Improvements  in  and  relating  to  metal  boxes  for  switches  and  wall 
plugs.”  C.  A.  Backman.  June  15th.  (Complete.) 

14,091.  “ Arrangement  for  uniform  and  rapid  electro  plating  of  flat  or  other 
sectional  shaped  articles.”  Langbein-Pfanhauser-Werke  Akt.-Ges.  (Date 
applied  for  under  8ec.  91  of  the  Act,  June  22nd,  19C8,  being  date  of  application 
in  Germany.)  June  16th,  (Complete.) 

14,093.  “Improvements  in  electrically-operated  point-actuating  mechanism 
for  tramway  or  the  like  tracks."  A.  P.  Williams.  June  16th. 

14,097.  " Improvements  in  or  connected  with  electrical  switches.”  I.  V. 
Zealander  and  P.  Conway.  June  16th. 

14,117.  “Improvements  in  electric  contact  breakers  particularly  applicable 
for  induction  or  sparking  coils.”  R.  W.  Gkant.  June  16th. 

14,120.  “Improvements  in  electrical  contact  apparatus  actuated  by  the 
passage  of  trains  to  control  railway  points  and  signals.”  Siemens  Beos.  & Co., 
Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  June  16th.  (Complete.) 

14,126.  “ Improvtments  in  magneto-electrio  apparatus  for  firiDg  electric 
igniters.”  W.  E.  Lake.  (Fabrik  Elektrischer  Ziinder  G.m.b.H.,  Germany.) 
June  16th.  (Complete.) 

14,128.  “ Improvements  in  or  relating  to  arc  lamps.”  A.  J.  Boult.  (Voigt 
and  Haeffner  Akt.  Gee.,  Geimany.)  June  16th.  (Complete.) 

14,153.  “ Improvements  in  and  relating  to  magneto-electric  machines.”  E. 
Tboike.  June  16th.  (Complete.) 

14.164.  “Improvements  in  and  relating  to  electric  locks.”  J.  Xabski. 
June  16th. 

14.165.  “ Improvements  in  electric  arc  lamps."  O.  Millaubo.  June  16th. 
(Complete.) 

14,168.  “ Improved  variable-speed  dynamo.”  A.G.  Inbio.  June  16th. 

14,209.  “ Improvements  in  and  relating  to  telephonic  transmitter  and  the 
like.”  J.  K.  Pickfobd.  JuDe  17th. 

14,212.  “ Improvements  in  methods  of  charging  and  discharging  secondary 
batteries  or  electric  accumulators  on  three-wire  systems.”  A.  M.  Tayloe.  June 
17  th. 

14.239.  “Improvements  in  telephone  exchanges.”  Siemens  Bros.  & Co., 
Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  June  17th.  (Complete.) 

14.240.  “ Improvements  in  signalling  apparatus  operated  from  a distance.” 
Siemens  Bros.  & Co.,  Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  June 
17th.  (Complete  ) 

14,244.  “ Telephone  system.”  D.  W.  May.  June  17th.  (Complete.) 

14,288.  “ Improvements  in  electrolytic  apparatus  haviDg  a liquid  anode.” 
O.  8chott  and  C.  Z.  Stiftung  (trading  as  Schott  & Gen).  (Date  applied  for 
under  Sec.  91  of  the  Act,  June  26th,  1908,  being  date  of  application  in  Germany  1 
June  18th.  (Complete.) 

14,330.  “Improvements  in  and  relating  to  the  electrical  operation  of  gun 
mechanism  and  the  like.”  H.  C.  Leake.  June  18th. 

14.362.  “ Improvements  relating  to  the  fault  protection  of  cables  in  electrical 
current  distribution  systems.”  W.  C.  H.  M.  Georoi  and  A.  Reyrolle  & Co., 
Ltd.  June  18th. 

14.363.  “ Improvements  in  direct-working  telephones  for  intercommunica- 
tion purposes.”  E.  A.  Davis.  June  19th. 

14.891.  "Improvements  in  dynamos  or  electrical  motors.”  J.  H.  Garty. 
June  19th.  (Complete.) 

14,398.  " Improvements  in  electric  switches  and  switch  fuses.”  H.  H.  Berry 
and  W.  J.  Markham.  June  19th. 

14,481.  “New  or  improved  method  of  and  means  for  preventing  the  pulsa- 
tion of  electric  currents  generated  by  small  dynamos  and  rotary  oonvetters.” 

A.  Schulzer.  June  19th.  (Complete.) 


published  specifications. 

Copies  of  any  of  these  Specifications  may  be  obtained  of  Messrs.  W.  P. 
Thompson  & Co.,  822,  High  Holbom,  W.C.,  and  at  Liverpool  and  Bradford  j 
price,  post  free,  9d.  (in  stamps). 


1908. 

Elect uoLYTf  for  Use  in  Electric  Batteries.  New  Ignition  Syndicate  and 
W.  J.  L.  Sandy.  10,520.  May  14th. 

Electric  Power  Hammers.  R.  Berry.  10,589.  May  15th. 

Electrical  Driving  Devices  fob  Clocks.  A.  Anders.  10,626.  May  15th. 

(Date  applied  for  under  International  Convention,  September  11th,  1907.) 
Electrical  Driving  Devices  for  Clocks.  A.  Anders.  10,627.  May  15th. 
(Date  applied  for  under  International  Convention,  March  28th,  1908.) 
(Application  for  Patent  of  Addition  to  No.  10,620/08.) 

Manufacture  of  Filaments  for  Electric  Incandescent  Lamps.  Wolfram 
Lumpen  Akl  (Sc-..  10,891.  May  19th.  (Date  applied  for  under  Inter- 

national Convention,  October  7th,  1907.) 


Induction  Coils.  J.  B.  Brooks  and  F.  H.  Alston.  11,170.  May  22nd. 
Dynamo-Electric  Machines.  Siemens  Bros.  Dynamo  Works  and  M Kloas 
14,049.  July  2nd. 

Electric  Regulating  Devices.  British  Thomson-Houston  Co.  (General 
Electric  Co.,  United  States.)  14,701.  July  10th. 

Accumulator  Electrodes.  C.  Vogel.  14.814.  July  13th. 

Retransmitting  and  Reinforcing  Telephone  Currents.  J.  E Kingsbury 
(Western  Electric  Co.)  17.047.  August  13th.  (Application  for  Patent  of 
Addition  to  No.  11,6  5/05). 

Current-Collecting  Rings  for  Dynamo-Electric  Machines.  British  Thomson- 
Houston  Co.  (General  Electric  Co.,  United  States.)  17,380.  August  18th. 
Manufacture  of  Refractory  Electric  Conductors.  W.  P.  Coolidge.  17,621. 
Au^lst.  (Date  applied  for  under  International  Convention,  August 

System  of  Fitting  Incandescent  Electric  Lamps.  G.  Weiesmann.  18,233. 
August31st.  (Date  applied  for  under  International  Convention,  January 
10th,  1903.) 

Regulation  of  Alternating-Current  Eleotrio  Generators  Working  in 
Parallel.  Siemens  Bros.  Dynamo  Woiks.  (Siemens  Schuckertwerke 
Ges.)  18,715.  September  7th. 

Suspension  of  Trolley  Wires  for  Electric  Tramways  and  Railways.  J.  G. 
Scott.  19,621.  September  18th. 

Safety  Device  for  Portable  Electric  Hand  Lamps.  J.  Lightfoot.  19  679 
September  19th. 


Emergency  Brake  for  Electric  Tramcars  and  other  Vehicles.  T.  Jones 
and  L.  J.  Evans.  21,766.  November  18th. 

Process  for  Production  of  Puke  and  Thin  Filaments  of  any  Length  for 
Illuminating  Purposes.  A.  Kroll  and  B.  Saklatwalla.  27,144.  December 
14th.  (Date  applied  for  under  International  Convention,  October  ifith,  1908.) 
Third-Rail  Insulators.  P.  M.  Justice.  (Essex  Co.)  27,477.  December  17th. 
Magneto-Electric  Sparking  Apparatus.  W.  P.  Thompson.  (E.  Eisemann 
and  Co.,  Ges.)  27,999.  December  23rd, 

Electric  Treatment  for  Curative  and  other  Purposes.  H.  Wartraann. 
27,512.  December  18th. 

Electrical  advertising  Devices.  W.  K.  L.  Dickson.  28,135.  December  24th. 
Processes  for  Producing  Metallic  Articles  by  Electrodeposition,  and 
Articles  so  Produced.  F.  I.  Gibbs.  4,410.  February  27th. 

Apparatus  for  Reinforcing  the  Insulation  of  Electrical  Apparatus  with 
Lacquer  or  Varnish.  J.  F.  Simpson  and  A.  W.  Brown.  9,090.  April  27th. 
Telephony  and  Telegraphy.  Brown.  11,135.  May  22nd. 

Electrical  Circuit  Breakers.  B.  Thomas  and  E.  Thomas.  11,183.  May23rd. 
Measurement  of  Intensity  and  Tension  of  Electric  Currents  Delivered  by 
an  Induction  Coil.  F.  Klingelfuss.  11,299.  May  25th. 
Dynamo-Electrical  Machinery  Subject  to  Fluctuation  of  Load.  Electric 
Construction  Co.  and  W.  Buchanan.  11,336.  May  25th. 

Control  of  Electric  Circuits  and  Apparatus.  British  Thomson-Houston  Co. 

(General  Electric  Co.,  United  States  ) 11,345.  May  25th. 

Electric  Light  Reflector  and  Shade.  Mygatt.  11,539.  May  27th. 

Electric  Lighting  of  Roundabouts  and  the  like.  H.  M.  Darrah  and  L.  A 
Hackett.  11,758.  May  30th. 

Commutators  for  Dynamo-Electric  Machines.  C.  A.  Parsons  and  A.  H.  Law. 
11,871.  June  1st. 

Motor-Controlled  Switches.  A.  J.  Barlow.  12,508.  June  10th.  (Post-dated 
December  7th,  1908.) 

Galvanic  Element  of  the  Bunsen  Type.  K.  Heintz.  13,671.  June  27th. 
Reinforced  Wooden  Support  for  Electric  Insulators.  C.  Graham.  15,342. 
July  20th. 

Dynamo-Electric  Machines.  Burleigh.  15,487.  July  21st. 

Means  of  Connection  between  Electrical  Conductors.  E.  Rayner  and 
Chillington  Tool  Co.  16,060.  July  29th. 

Electro-Therapeutic  Apparatus.  J.  Purthner,  F.  Zimmerl  and  J.  Bock. 
16,772.  August  10th. 

Electric  Fuses.  W.  White.  17,170.  August  15th. 

Locomotive  Electric  Alarm  Systems.  A.  Cummings  and  G.  Noreau.  27,923. 
December  23rd. 


Control  of  Alternating  Electric  Current  Motors  of  the  Commutator  Type. 
British  Thomson-Houston  Co.  (General  Electric  Co.,  United  States.) 
6,963.  March  28th. 

Alternating-Current  Dynamo-Electric  Machines  of  the  Commutator  Type. 
Allgemeine  Elektricitats  Ges.  11,633.  May  28th.  (Date  applied  for  under 
International  Convention,  May  29th,  1907.) 

Apparatus  of  the  Resonance  Type  Applicable  for  Use  in  Indicating  or 
Measuring  the  Frequency  of  Electrical  or  Magnetic  Alternations. 
R.  Hartmann-Kempf.  11,870.  June  1st.  (Date  applied  for  under  Inter- 
national Convention,  May  31st,  1907.) 


1909. 

Electric  Condensers.  R.  Schiessler.  4,028.  February  18th.  (Date  applied 
for  under  Rule  13.  March  30th,  1908.) 

Magnetic  Brakes.  J.  N.  Mahoney  and  O.  S.  McCurdy.  8,521.  April  8th. 

(Date  applied  for  under  International  Convention,  April  20th,  1908.)e 
Metal  Filaments  for  Electric  Lamps  and  the  Process  of  Manufacturing 
the  same.  H.  Kuzel.  1,332.  January  19th.  (Date  applied  for  under  Inter- 
national Convention,  February  22nd,  1908.) 

Antiseptic  Attachments  for  Telephones.  F.C.  Tablcr.  1,493.  January  21st. 

(Date  applied  for  under  International  Convention,  January  24t.h,  1008. ) 
Telephone  Exchanges.  Siemens  Bros.  & Co.  (Siemens  A Halske  Ak'.-Ges) 
5,904.  March  11th. 

Means  for  Preventing  the  Corrosion  of  the  Internal  Parts  of  Boilers  due 
to  Electro-Chemical  Action.  P.  E.  G.  Cumberland.  8,068.  April  3rd. 
Apparatus  for  Electroplating.  R.  E.  Philips.  (Meaker  Co.)  5,087. 
March  2nd. 

Device  for  Identifying  an  Electric  Lead  with  its  Terminal.  C.  Isaac. 
7,298.  March  26th. 

Electric  Furnaces  for  the  Treatment  of  Gases  or  Gas  Mixtures.  Salpeter- 
saure  Industrie  Ges.  8,443.  April  7tli.  (Date  applied  for  under  Inter- 
national Convention,  May  22nd,  1908.) 

Trolleys  or  Collectors  for  Eleotrioally-Driven  Vehicles.  8.  Bryan.  747. 
January  12th. 

Ignition  Device  for  Internal-Combustion  Engines.  P.  R.  J.  Willis.  (W.  H.  R. 
Mildohrath.)  868.  January  13th, 

Apparatus  for  Use  in  Connection  with  Electric  Cables.  Beaver  and  Clare- 
mont. 2,076.  January  2Eth.  (Date  applied  for  under  Rule  13,  March  23rd, 
1908.) 

Electric  Fuses  Fitted  with  Indicating  Devices.  C.  C.  Hatry.  2,838. 
February  1st. 

Sewing  Machine  Guides  for  Hat  Sweats.  W.  Fairweather.  (Sihger  Manu- 
facturing Co.)  4,941.  March  1st. 

Safety  Device  for  tuk  Dissipation  of  Excess  Voltage  in  Electrical  Systems. 
G.  Giles.  4,997.  March  1st.  (Date  applied  for  under  International  Con- 
vention. March  2nd,  1908.) 

Telephones.  A.  H.  Nicholson.  6,528.  March  18th. 

F.lectrical  Rail  Bond.  W.  Ledor.  7,635.  March  30th.  (Date  applied  for 
under  International  Convention,  June  6th,  1908.) 

Electric  Fuse  Fittings.  Siemens  Bros.  Dynamo  Works.  (Siemens  & Ha'slie 
Akt.-Ges.)  8,263.  April  6th. 
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We  referred  some  time  ago  to  the  statements  of  Prof. 
Nicholson  regarding  the  increased  efficiency  of  heating 
surface  in  boilers  due  to  the  rapid  movement  of  the  gases. 
This  is  not  a novelty,  for  it  has  long  been  known  that 
rapidly  moving  gases  give  up  heat  most  quickly,  and  we  are 
under  the  impression  that  Mr.  Rowan,  in  his  book  “The 
Physics  of  the  Steam  Boiler,”  uses  this  fact  in  explanation 
of  why  an  excess  of  air  in  the  furnace  gases  does  not 
seriously  diminish  efficiency,  since  if  the  volume  of  the  gas  is 
increased  its  velocity  for  a given  coal  consumption  must  be 
so  much  greater,  and  this  greater  velocity  more  or  less 
counterbalances  the  reduced  temperature  head  due  to 
dilution. 

The  United  States  Geological  Survey  Department  has 
been  experimenting  upon  the  subject,  and  its  recent  bul- 
letin states  that  the  experiments  so  far  made  seem  to  indicate 
that  it  is  possible  to  double  or  treble  the  capacity  of  a boiler 
without  making  any  radical  change  in  the  furnaces  or  boiler. 
To  effect  such  improvements  requires  double  or  treble  the 
quantity  of  air  to  be  put  through  the  fuel  bed.  It  also 
seems  probable  that  rebaffling  of  the  gases  will  permit 
double  or  treble  capacity  to  be  attained  while  still  getting 
more  steam  per  pound  of  fuel  for  purposes  outside  the 
boiler  room,  that  is  to  say,  net  steam  for  external  power 
production.  Thus  far  at  least  this  in  itself  does  not 
appear  to  be  much  more  than  a statement  that  by  means  of 
forced  draught  the  capacity  of  a boiler  may  be  very  much 
increased,  and  that  not  very  much  power  will  be  absorbed 
in  producing  the  additional  draught  for  the  stated  ratio  of 
increase.  Now  we  do  know  of  forced-draught  trials  with 
a boiler  particularly  suited  to  show  the  effects  of  rapid  gas 
movement ; with  every  care,  the  evaporation  per  pound  of 
fuel  certainly  became  less,  and  the  indications  were  that  the 
chimney  temperature  was  so  high  that  at  the  top  rate  of 
fuel  combustion  an  extension  of  the  heating  surface  would 
have  been  of  advantage  to  economy. 

It  is,  therefore,  just  as  well  to  be  cautious  in  accepting 
the  recent  promulgations  both  of  Dr.  Nicholson  and  of  the 
U.S.  Geological  Survey.  The  experiments,  however,  of  the 
Survey  Department  are  interesting.  Most  of  them  were 
made  with  a special  apparatus  consisting  of  an  air-measuring 
vessel  connected  with  a tube  in  which  were  two  layers  of 
lead  shot-  to  represent  fuel  beds  and  boiler  resistance. 
That  representing  the  boiler  was  maintained  constant.  The 
“ fuel  bed  ” was  changed  in  respect  of  both  size  of  shot  and 
depth.  Air  was  passed  through  these  two  beds,  and  careful 
observations  made  of  temperatures  and  pressures  above  each 
bed,  and  from  these  the  conditions  of  draught  about  a boiler 
are  deduced.  Three  laws  are  stated  : (a)  If  the  resistance  to 
the  flow  of  gas  remains  constant,  the  pressure  drop  through 
any  portion  of  the  path  will  bear  a constant  ratio  to  the 
total  drop  from  the  ashpit  to  the  uptake.  That  is  to  say, 
if  the  pressure  drop  due  to  the  fuel  bed  is  0’5  in.  for  a total 
drop  of  1 in.,  then  it  will  be  1 in.  when  the  total  drop  is 
2 in.,  in  each  case  retaining  the  ratio  of  one-half. 
( b ) If  the  total  pressure  drop  from  ashpit  to  uptake  remains 
constant  the  pressure  drop  through  any  portion  of  the  gas 
path  will  vary  in  the  same  direction  as  does  resistance  to  the 
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flow  of  gases,  though  the  magnitude  of  the  variations  may 
not  be  in  simple  proportion. 

Thus,  with  a total  drop  of  1 in.  the  fuel  bed  accounts,  say, 
for  0'5  in.  Now,  double  the  fuel  bed  thickness  while  keeping 
the  same  total  drop,  and  the  fuel  bed  resistance  will  rise  to 
0-65  in. ; or  quadruple  the  fuel  bed  thickness,  and,  for  the 
same  total  drop  of  1 in.,  that  due  to  the  fuel  bed  will  now 
be  0-8  in.  of  water,  (c)  When  the  resistance  along  any 
portion  of  the  gas  path  remains  constant,  the  weight  of  gas 
that  will  pass  this  portion  varies  with  some  power  of  the 
pressure  drop.  Since  the  resistance  between  fuel  bed  and 
uptake  remains  nearly  constant,  the  weight  of  gas  passing 
through  the  furnace  and  boiler  varies  as  some  power  of  the 
pressure  drop  between  these  points.  Approximately  the 
weight  of  gas  passing  through  a boiler  is  directly  proportional 
to  the  square  root  of  the  pressure  drop  through  the  boiler  or 
through  any  portion  of  a gas  path  having  constant  resistance. 
Therefore,  to  double  the  weight  of  gas  passing,  there  must  be 
fourfold  pressure  drop.  To  treble  it  the  pressure  drop  must 
be  made  ninefold.  Now,  roughly,  the  steam  output  should 
vary  with  the  weight  of  gas  put  through,  for  gas  represents 
fuel  burned,  and  to  get  this  double  or  treble  weight  of  steam 
the  fan  power  must  obviously  be  increased  eight  times  or  27 
times,  or  23  and  3s,  and  very  soon  a limit  will  be  reached 
beyond  which  no  further  increase  is  possible. 

Thus,  if  2 per  cent,  of  the  steam  made  by  a boiler  will 
drive  its  draught  fan  at  100  h.p.  output,  there  will  be 
required  8 per  cent.,  or  8 times  as  much  when  the  horse- 
power is  200.  At  300  h.p.  the  fan  will  require  18  per  cent., 
or  27  times  as  much  steam,  and  at  700  h.p.  the  fan  will 
absorb  98  per  cent,  of  the  steam  output.  Beyond  seven- 
fold the  boiler  would  not  be  able,  therefore,  to  find  steam 
enough  to  drive  the  fan.  The  report  says  “ doubling, 
trebling  or  with  larger  grates  even  quadrupling  the  rate  of 
working  a boiler,  seems  to  be  sound  commercial  practice. 
This  may  be  so,  but  we  think  the  reference  to  the  larger 
grates  very  wise.  The  increase  of  a grate  means  that  the 
main  resistance  is  kept  the  same  for  a larger  rate  of  com- 
bustion. It  is  the  higher  rate  of  combustion  per  sq.  ft.  of 
grate  that  demands  so  much  power  to  overcome  the  increased 
resistance.  But  so  far  the  report  is  by  no  means  on  all 
fours  with  Prof.  Nicholson’s.  His  idea,  we  take  it,  is  largely 
to  increase  the  velocity  of  the  gases  past  the  heating 
surface,  thus  augmenting  the  resistance  all  along  the  path  of 
the  gases,  and  demanding  such  a serious  amount  of  fan 
power  as  to  put  a very  early  limit  on  the  increase,  for  the 
net  available  steam  would  very  soon  become  nil. 


The  business  agenda  prepared  for 
London  County  & recent  meeting  of  the  L.C.C.  con- 
Coiincll  stores.  an  jmp0rtant  recommendation 

— which,  we  understand,  was  agreed  to  at  the  meeting 

in  reference  to  the  reorganisation  of  the  Council’s 

stores.  The  matter  has  been  under  the  consideration 
of  a committee,  of  which  Mr.  Isidore  Salmon  is 
the  chairman,  and  with  this  gentleman  s mature  commercial 
experience  the  scheme  proposed  must  no  doubt  be  of  con- 
siderable merit.  There  is,  however,  a point  of  irony  in  the 
suggestions  put  forward  by  some  of  our  daily  contemporaries 
as  to  the  reorganisation  reduoing  the  rates  and  enabling  the 
Council  to  purchase  at  lower  prices,  when  we  remember 
that  firms  doing  business  with  the  L.C.C.  find  their 
contracts  not  infrequently  result  in  loss ; rather  is 
there  reason  to  hope  that  the  reorganised  scheme  may 
offer  some  benefit  to  manufacturers  and  merchants  as  well 
as  to  the  ratepayers.  This  no  doubt  will  be  the  case,  as  a 
chief  officer  appointed  to  control  the  whole  supply  of  stores 


will  have  a right  to  insist  on  the  schedules  of  quantities 
and  description  of  articles  being  prepared,  not  in  an 
approximate  fashion,  but  on  the  basis  of  more  definite 
information  than  has  hitherto  been  the  case  ; it  is  admitted 
that  the  technical  officers  must  still  select  and  approve  their 
own  material.  As  previously  pointed  out,  we  think  they 
have  proved  to  be  rather  too  keen  buyers,  and  the  change 
of  system  from  this  aspect  is  hopeful. 

It  is  stated  that  the  value  of  the  stores  dealt  with  amounts 
to  upwards  of  £350,000  per  annum.  This  is  such  a large 
figure  that  it  must  be  apparent  on  the  face  of  it  that  the 
whole  energy  of  a capable  commercial  man  can  be  advan-  • 
tageously  utilised  in  what  the  chairman  of  the  committee 
calls  “ the  commercial  co-ordination  of  the  undertaking.” 
Many  of  the  stores  must  be  purchased  in  wholesale 
quantities,  held  in  stock  in  suitable  quantities,  and  supplied 
in  retail  quantities,  and  this  sort  of  handling  of  merchandise, 
when  running  into  six  figures  annually,  is  deserving  of 
skilful  and  intelligent  direction. 

As  to  saving  the  ratepayers’  money,  this  may  perhaps  be 
effected,  but  the  more  important  matter  of  reducing  the  rates 
will  certainly  not ; we  have  seen  a comment  that  the  new 
scheme  will  give  manufacturers  and  merchants  the  oppor- 
tunity of  dealing  with  a chief  official  of  the  Council  instead  of 
with  juniors,  with  this  statement  we  join  issue,  as  in  all 
official  matters  of  this  description  the  bulk  of  the  work  must 
be  carried  through  on  what  may  be  termed  red  tape  lines  by 
the  numerous  members  of  the  staff  who  report  their  efforts 
through  well  worn  channels  to  the  official  head,  and  by  this 
system,  mistakes  which  may  be  made  by  the  junior  can  be 
corrected  by  his  superior,  whereas  when  this  arrangement  is 
reversed,  it  is  possible  that  the  head  of  the  department  makes 
a mistake,  and  it  is  more  difficult  to  save  the  situation. 

We  shall  watch  with  interest  the  issue  of  the  annual 
schedules  in  November  next,  and,  under  the  present  capable 
chairman,  we  think  the  scheme  will  be  generally  advantageous. 
When  working  as  the  present  tramway  scheme  works, 
there  is  little  doubt  that  it  will  be  of  general  benefit,  and 
there  is  no  reason  why  stores  should  not  be  organised  even 
as  a tramway  scheme  or  a main  drainage  scheme  has  been 
organised. 


Under  this  title  the  Daily  Telegraph 

“ The  Neww  booms  the  Pollak-Yirag  system,  under  the 

Telegrap  ly.  ^g.g  of  Henniker  Heaton.  We  have 

no  wish  to  depreciate  the  merits  of  this  beautiful  and 
exceedingly  clever  invention  (which,  by  the  way,  has  been 
well  known  to  the  electrical  world  for  some  nine  years)  ; 
but,  in  view  of  the  continued  efforts  of  Mr.  Henniker 
Heaton  to  thrust  it  down  the  public  throat,  we  are  com- 
pelled once  more  to  emphasise  the  truth  about  this  matter. 

The  Pollak-Yirag  system  cannot  be  used  over  long  sub- 
marine cables. 

The  Pollak-Yirag  system  requires  two  wires;  therefore 
its  maximum  speed  per  wire  is  (half  40,000  =)  23,000 
words  an  hour,  = 384  words  per  minute. 

The  Wheatstone  automatic  system,  which  has  been  used 
in  the  British  postal  service  for  35  years,  requires  only  one 
wire,  and  sends  400  words  a minute,  or  24,000  an  hour,  on 
one  wire  ; it  has  been  run  at  36,000  words  an  hour. 

The  Pollak-Virag  system,  therefore,  is  slower  than  the 
well-known  and  well-tried  system  in  general  use  on  the 
British  lines.  It  cannot  be  used  where  there  is  only  one 
wire  ; and  even  where  there  are  two  it  is  put  out  of  action 
whenever  one  of  them  is  broken. 

Both  systems  can  be  used  with  a type-writer  at  the 
sending  end.  The  only  point  in  favour  of  the  Pollak-Yirag 
is  that  at  the  receiving  end  the  message  is  “ written  ” by 
the  apparatus,  while  the  Wheatstone  has  to  be  transcribed 
or  put  through  a type-writing  mechanism. 

We  have  said  enough  to  show  that  the  Poliak- V nag 
system  has  no  bearing  whatever  upon  the  question  of 
Imperial  intercommunication.  It  serves  Mr.  Henniker 
Heaton,  however,  as  au  admirable  device  for  tickling  the 
imagination  and  imposing  upon  the  credulity  of  his  sup- 
porters and  the  lay  Press. 
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THE  I.M.E.A.  CONVENTION. 


Steam  Turbines. 

By  Alfbed  S.  Blackman,  Borough  Electrical  Engineer 
and  Manager,  Sunderland. 

(Abstract.) 

The  present  situation  of  the  steam  turbine  industry  is  a battle  for 
supremacy  between  the  impulse  and  reaction  types,  and  the  follow- 
ing statements  are  pat  forward  as  representing  the  point  of  view  of 
a user  who  has  studied  the  problem  from  all  sides : — 

1.  All  turbines  must  fulfil  a certain  law  of  combination  of  blade 
speed,  and  number  of  running  rows. 

2.  Steam  expanding  between  boiler  pressure  and  condenser,  must 
generate  a certain  velocity,  and  this  velocity  must  be  imparted 
to  the  revolving  mass  in  small  increments  as  in  the  Parsons 
machine,  entailing  many  rows  of  blades,  or  in  larger  increments 
as  in  the  Zoelly  or  Curtis  machines,  or  in  one  increment  as  in  the 
Laval. 

3.  The  fewer  the  rows  of  running  blades,  the  higher  must  be  the 
speed  at  which  the  blades  run,  and  consequently  the  higher  the 
speed  of  the  steam  impinging  on  the  blades. 

4.  The  impulse  type  turbine  runs  at  a much  higher  speed  at 
blading  than  the  reaction  type,  and  necessitates  particular  attention 
being  given  to  the  design  of  the  wheels  and  blades,  owing  to  the 
greater  stresses  that  prevail. 

5.  The  impulse  type  turbine  lends  itself  to  a more  mechanical 
looking  construction  than  the  reaction  type. 

6.  The  reaction  type,  as  illustrated  by  the  best  Parsons  type,  is 
more  economical  than  the  impulse  type. 

7.  For  speeds  of  3,000  b.p.m.  and  below  1,000  kw.  the  impulse 
type  is  better  than  the  reaction. 

8.  For  speeds  of  1,500  b.p.m.  and  up  to  3,000  kw.  the  reaction 
type  has,  up  to  the  present,  proved  most  satisfactory. 

9.  For  speeds  of  1,000  and  750  b.p.m  , and  up  to  the  largest  sizes 
likely  to  be  used,  there  is  absolutely  no  evidence  that  the  impulse 
type  can  compete  in  reliability  or  economy  with  the  Parsons  type. 

A review  of  the  progress  of  the  last  two  years  shows  that  while 
trouble  with  the  reaction  type  has  shown  a marked  diminution, 
due  to  the  defects  of  the  earlier  designs  having  had  time  to  come  to 
light,  thus  showing  the  necessity  of  more  mechanical  construction, 
and  notably  of  stiller  shafts,  the  impulse  type  has  not  made  the 
headway  many  people  looked  for,  and  may  still  be  said  to  have  its 
infantile  complaints  ahead. 

Too  little  attention  is  given  nowadays  to  selecting  an  efficient 
combination  of  power  and  speed,  although  the  latter  is  such  an 
important  point.  The  periodicity  being,  say,  50,  only  two  speeds 
can  be  considered — viz.,  3,000  b.p.m.  with  a two-pole  machine,  or 

1.500  b.p.m.  with  four  poles.  Many  engineers  have  selected  the 
lower  speed,  but  the  high-speed  set  will  be  more  economical  by 
about  10  per  cent.,  take  up  less  floor  space,  and  be  about  15  per 
cent,  cheaper  in  first  cost.  The  higher  the  speed  at  which  the  set 
is  run,  the  greater  the  benefits  which  will  be  obtained  from  a 
turbine  installation. 

At  Sunderland,  we  have  a 1,500  b.p.m.  Willans-Dick,  Kerr  com- 
bination, installed  to  carry  a load  of  2,000  kw.  continuously  and 

2.500  kw.  for  two  hours,  and  the  economies  effected  by  this  plant 
have  been  most  pronounced.  With  the  present  normal  day  load, 
amounting  to  about  2,300  kw.,  two  boilers  will  easily  steam  the 
turbine  ; but  upon  changing  over  to  three  modem  high-speed 
reciprocating  engines  of  about  700  kw.  capacity  each,  it  is  impos- 
sible to  hold  the  Bteam  without  substantial  assistance  from  a third 
boiler. 

For  direct-current  sets,  the  merits  of  the  tandem  machine  must 
not  be  lost  sight  of.  By  putting  in  tandem  generators,  the  speed 
of  the  set  can  be  increased  by  about  75  per  cent,  with  all  the 
attendant  advantages  already  pointed  out ; and  the  electrical 
portion  beiDg  divided  into  two,  there  is  only  half  the  machine  out 
of  commission  should  troubles  of  any  sort  arise. 

It  is  often  a subject  of  some  concern  to  decide  at  what  size  of 
unit  it  becomes  advisable  to  adopt  turbines  in  preference  to 
reciprocating  engines ; a general  statement  which  has  been  made 
very  frequently  is : above  750  kw.  as  a unit,  use  turbines ; below 
750  kw.,  use  engines.  It  is,  however,  impossible  to  draw  aDy 
definite  line  of  demarcation,  as  so  much  depends  upon  the  con- 
ditions. With  the  higher  speeds  at  which  it  is  now  possible  to  run 
turbo-generators,  the  proposition  of  turbines  v.  engines  will  soon 
disappear,  and  it  will  be  a case  of  turbines  only. 

The  Brush  Co.,  who  have  made  a speciality  of  small  turbo- 
generator sets,  give  the  following  typical  figures  for  a 300-kw. 
plant : — 

Steam  consumption  in  pounds  of  steam  per  KW.-bour,  with 
steam  at  160  lb.  per  sq.  inch  : 

Dry  With  100'' 

steam.  superheat.] 

Reciprocating  engine,  26  in.  vacuum  ...  24  20^ 

Turbines,  28  in.  vacuum 22  19J 

while  the  capital  coBt  of  the  two  plants  complete,  with  condensers, 
is  practically  the  same. 

Taking  into  consideration  the  undeniable  advantages  the  turbine 
has  in  cost  of  oil  and  general  upkeep,  it  does  indeed  appear  that 
the  reciprocating  plant  has  only  a small  field  left,  except  where  the 
facilities  for  obtaining  cooling  water  are  exceptionally  bad. 

The  conditions  for  turbine  installations  are : — 150  lb  per  sq.  inch 
steam  pressure ; 150®  superheat ; highest  possible  speed,  and  best 
vacuum  possible. 


The  condensing  plant  is  the  most  important  detail  of  the  plant ; 
a vacuum  should  be  selected  with  an  equivalent  temperature  about 
25®  above  the  available  temperature  of  circulating  water ; having 
once  obtained  this,  see  that  it  is  always  maintained.  If  a vacuum 
of  28J  in.  can  be  obtained,  never  let  it  drop  to  27*  in.,  which  it  will 
easily  do  with  a little  neglect.  An  inch  down  in  vacuum  will  mean 
a 5 per  cent,  rise  in  the  coal  bill.  The  writer  has  found  a vacuum 
recorder  kept  under  lock  and  key,  worth  considerably  more  than  its 
weight  in  gold. 

The  field  for  improvement  in  condensing  plant  is  even  greater 
than  in  turbines. 

The  Parsons  augmenter  surface  condenser  allows  smaller  cooling 
surface,  and  less  circulating  water  to  be  employed.  Further,  the 
hotwell  temperature  is  higher.  This  is,  in  the  writer’s  opinion, 
undoubtedly  the  best  form  of  surface  condensing  plant. 

As  a rule,  the  capital  cost  of  surface  condensing  plant  will  be 
rather  higher  than  that  of  either  jet  or  barometric  condensers. 

Barometric  condensers  are  a very  satisfactory  form  of  plant, 
provided  every  precaution  is  taken  to  prevent  air  leakage,  and 
ample  passage  way  is  given  to  steam  and  water.  A uniform  vacuum 
can  be  maintained,  owing  to  the  absence  of  cooling  surfaces  which 
become  dirty  and  therefore  inefficient.  In  some  cases,  no  air  pump 
is  installed,  but  where  a high  vacuum  is  essential  a really  powerful 
dry  air  pump  is  necessary.  Barometric  condensing  plants  are  cer- 
tainly more  easy  to  maintain  at  their  best  than  surface  condensers. 

Sunderland  experience  has  shown  the  Willans-Parsons  turbine  to 
be  absolutely  trustworthy.  For  over  sixteen  months  the  bulk  of 
the  work  has  been  done  by  the  2,000-kw.  turbine  plant  of  this  make, 
running  at  1,500  b.p.m.,  and  during  the  year  ending  March  31st., 
last  the  total  units  generated  in  the  works  were  9,207,227,  of  which 
no  less  than  8,009,000,  or  87  per  cent,  of  the  whole  output,  was 
generated  by  the  one  turbine  plant. 

This  turbine  has,  with  very  few  exceptions,  been  put  on  load 
every  Sunday  at  noon,  and  has  run  through  without  any  stop  until 
the  following  Sunday,  at  about  1 a.m.  During  the  night,  the  load 
drops,  as  a rule,  to  about  400  kw.,  and  the  day  peaks  have  been 
about  2,300  kw.  ; when  this  has  been  exceeded,  one  or  more  700-kw. 
reciprocating  sets  have  been  paralleled.  Throughout  the  day,  the 
work  has  consisted  of  about  three  quarters  shipyard,  and  one 
quarter  tramway  load,  and  it  is  of  a very  fluctuating  character. 

During  the  whole  of  this  time,  any  sadden  mishap  to  the  turbine 
would  have  shut  the  whole  system  down,  because  in  no  case  has 
there  been  sufficient  plant  in  parallel  with  the  turbine  to  take  the 
load  up  temporarily,  but  in  no  instance  has  there  been  a hitch  in 
any  way  attributable  to  the  turbine ; it  runs  through  week  after 
week  with  an  entire  absence  of  incident. 

It  will  be  realised  that  these  are  severe  and  exacting  conditions, 
and  such  dependence  upon  a single  unit  calls  for  the  utmost  relia- 
bility ; after  fairly  lengthy  experience  of  both  high-speed  piston 
valve  and  low-speed  Corliss  valve  reciprocating  engines,  the  writer 
trusts  the  turbine  with  equal  confidence  to  either  of  these  alter- 
natives. 

The  writer  is  of  the  opinion  that  maintenance  costs  on  steam 
turbine  plant  (consisting  of  turbine,  alternator  and  condensing 
plant)  complete,  should  not  exceed,  say,  £100  per  annum  per 
10,000,000  units  generated,  and  if  careful  record  were  taken  in 
some  of  the  larger  turbine  works,  and  fair  maintenance  debits 
were  allocated  against  units  generated,  it  would  be  found  in  many 
cases  less  than  this  amount.  The  maintenance  of  the  Sunderland 
2,000-kw.  plant  for  the  year  ending  March  31st  last,  including 
opening  the  turbine  twice  to  measure  clearances,  came  to  less  than 
£35 ; while  it  is  true  that  the  set  was  under  the  contractor’s 
maintenance,  a detailed  and  careful  check  was  taken  of  all  that  was 
done  to  the  plant,  including  the  renewal  of  exciter  brushes,  &c., 
and  the  figure  given  is  a liberal  allowance  of  what  it  would  cost  the 
Corporation  to  do  the  same  work. 

The  turbine  exhausts  into  a barometric  condenser,  and  it  is 
probable  that  the  maintenance  costs  would  be  greater  upon  a surface 
condensing  plant.  As  regards  wear  upon  the  turbine  itself,  it 
appears  to  be  negligible,  and  most  careful  examination  has  failed  to 
reveal  any  signs  of  blade  erosion. 

The  advantages  of  the  application  of  the  exhaust  steam  turbine 
do  not  appear  to  be  fully  appreciated,  even  at  the  present  time. 
Many  present-day  condensing  engine  plants,  with  a good  supply  of 
cold  water  for  circulating,  could  be  increased  in  output  by  25  per 
cent,  without  any  appreciable  extra  expense,  save  the  capital  cost 
of  the  exhaust  turbine  installation. 

Sunderland  experience  shows  the  cost  of  working  with  turbine 
plant  to  be  much  lower  than  with  reciprocating  engines. 

The  2,000-kw.  Willans-Parsons  set  installed  at  Hylton  Road  was 
tested  on  setting  to  work,  and  again  on  the  expiration  of  one  year 
and  two  months’  work,  during  which  time  the  plant  ran  over  9,000 
hours,  and  generated  over  nine  million  units.  The  steam  consump- 
tion on  a 27i-in.  vacuum  was  17-07  lb.  of  steam  per  unit  on  one 
test,  and  17  1 lb.  of  steam  per  unit  on  the  other. 

As  regards  oil,  which  was  logged  separately  from  the  other  plant, 
the  total  cost  for  the  year  ending  March  last,  was,  for  the  turbine 
£13  8s.,  and  for  the  turbine  auxiliaries  £18  8s.  6d.,  a total  of 
£31  16s.  6d.,  equivalent  to  000953  of  a penny  per  unit  generated. 

It  would  be  difficult  to  claim  such  a record  of  maintained 
economy  for  any  prime  mover  other  than  the  steam  turbine. 


Mb.  J.  H.  Bolam  (Weymouth),  in  opening  the  discussion,  said 
that  he  had  had  to  consider  the  question  of  installing  either  a 
turbine  or  reciprocating  set  of  300  kw.,  and  had  decided  on  the 
former.  With  160  lb.  steam  pressure  and  28  in.  vacuum,  this  set 
required  21  lb.  steam  on  full  load  and  25i  lb.  on  half  load.  These 
figures  were  good,  but  he  had  no  doubt  a reciprocating  plant  could 
beat  them,  However,  as  they  obtained  an  overload  capacity  up  to 
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420  kw.,  and  the  set  gave  no  trouble,  either  from  sparking  or 
otherwise,  and  the  capital  cost  for  turbine  and  condenser  was  barely 
£10  per  kw.,  he  thought  a good  case  could  be  made  out  for  this 
plant.  Since  it  was  brought  into  use,  one  boiler  only  was  required 
instead  of  two  as  formerly. 

Mb.  D.  B.  Morison  (Richardsons,  Westgarth)  said  that  despite 
his  near  interest  in  the  Parsons  turbine,  he  considered  the  author’s 
rtsumi  of  the  position  quite  fair.  Turbines  were  generally  reliable 
now;  his  firm  were  constructing  a 7,000-9,000-kw.  turbine  set  for 
Mr.  Merz's  company,  which  would  run  alongside  an  A. E.G.  turbine 
of  the  same  size,  and  should  therefore  enable  some  interesting 
comparisons  to  be  made.  He  understood  that  Messrs.  Brown, 
Boveri  were  proposing  to  build  a 15,000-kw.  turbine ; and  on  the 
Continent  10,000  kw.  appeared  to  be  a favoured  size.  Touching  on 
the  behaviour  of  air  in  the  condenser,  this  had  only  recently  been 
understood,  thanks  to  the  work  of  Prof.  Weightman.  If  there  was 
a large  difference  of  temperature  between  the  top  and  bottom  of  a 
condenser,  there  was  certain  to  be  an  excess  of  air,  and  this  interfered 
seriously  with  efficiency.  The  vacuum  augmenter  was  really  an 
auxiliary  air-pump,  and  was  very  effective  in  withdrawing  air ; it, 
however,  used  steam,  and  this  was  often  neglected  when  making  com- 
parisons. There  was  always  a difficulty  in  withdrawing  hot  water 
from  condensers,  and  he  was  coming  to  the  conclusion  that  a direct- 
acting  steam-driven  pump  was  the  best  for  the  purpose.  The 
exhaust  steam  turbine  was  only  just  being  appreciated.  He  under- 
stood that  the  exhaust  (l.p.)  turbine  fitted  to  the  White  Star  ship 
Laurentic  had  proved  very  successful,  and  that  the  two  new 
50,000-h.p.  White  Star  boats  would  be  similarly  equipped.  The 
usual  arrangement  for  atomising  the  water  in  cooling  towers  was 
very  ineffective,  and  his  firm  had  recently  perfected  an  arrange- 
ment which  was  giving  much  satisfaction. 

Mb.  T.  P.  Wilmshubst  (Derby)  said  it  had  been  stated  that 
makers  of  impulse  turbines  could  not  guarantee  the  efficiency  over 
many  years  owing  to  attrition  of  the  blades.  He  would  like  to 
know  what  prospect  there  was  of  obtaining  d.c.  turbo-generators  of 
over  1,000  kw.  capacity,  as  the  tandem  arrangement  of  generators 
required  too  much  space.  His  six  years’ use  of  d.c.  turbo-generators 
had  shown  them  to  be  quite  satisfactory,  and  free  from  flashing 
round  the  commutators.  He  did  not  think  the  author’s  figures  for 
maintenance  could  be  accepted  as  an  average,  as  an  accident  was 
generally  a costly  matter. 

Mb.  J.  P.  Gregory  (B.T.-H.  Co.)  said  the  impulse  turbine  was 
more  mechanical  than  the  reaction  type,  and  he  had  no  record  of  a 
blade  stripping.  Moreover,  the  impulse  type  was  making  more 
headway  than  the  author  appeared  to  think.  In  machines  of  over 
1,000  kw.  size,  the  B T.-H.  Co.,  of  Rugby,  had  over  50,000  kw. 
running  and  25,000  kw.  in  course  of  construction ; of  all  sizes, 
there  were  31,900  kw.  (25  machines)  in  hand  at  Rugby.  The 
General  Electric  Co.  in  America  had  supplied  over  a million  h.p. 
in  machines  of  over  1,000  h.p.  including  many  of  14,000,  9,000 
and  6,000  kw.  size.  There  were  also  a number  of  machines  made  by 
Continental  makers.  As  showing  some  results  obtained  with  the 
Curtis  turbine,  a 9,000-kw.  Chicago  set  operated  over  5,000-13,900 
kw.  load  on  approximately  13  lb.  steam  per  kw.  ; an  A.E.G.  4,000 
kw.  set  showed  a consumption  of  11'9  lb.  of  steam  per  kw.  and 
2,500  and  1,000  kw.  machines,  built  by  the  B.T.-H.  Co.,  took  16  C6 
and  15  8 lb.  steam  per  kw.,  on  full  load.  He  considered  that  for 
exhaust  steam  use  the  Curtis  impulse  type  was  more  suitable  than 
the  reaction  type  of  turbine  as  it  was  much  better  able  to  deal 
with  water. 

Mb.  Seaton  (Willans  & Robinson)  Baid  it  was  the  very  first  time 
the  maker  had  received  credit  for  good  results  obtained ; the 
station-engineer  generally  claimed  them.  He  thought  the  impulse 
turbine  makers  would,  as  that  type  became  more  general,  take  a 
share  in  the  troubles.  The  impulse  turbine  had  shown  a great 
steam  economy  in  one  or  two  cases,  but  this  was  with  an  indepen- 
dently fired  superheater,  which  meant  a large  coal  bill. 

Mb.  W.  B.  Woodhouse  (Yorkshire  Power  Co.),  said,  as  a user  of 
both  types  of  turbine,  they  were  both  good.  The  oil  bill  on  each 
of  two  Curtis  turbines  was  less  than  £5  per  annum  ; one  of  these 
machines  was  opened  up  after  five  years’  use,  and  there  were  no 
signs  of  erosion.  He  found  that  the  difference  in  temperature 
between  water  and  steam  with  a clean  condenser  tube  was  about  6°, 
but  if  dirty  it  might  be  30°.  It  was  well  known  that  a high  speed 
of  circulating  water  had  the  effect  of  cleaning  tube  surfaces  and 
improving  efficiency,  and  he  thought  possibly  something  might  be 
gained  by  doing  the  same  thing  on  the  steam  side. 

Mb.  F.  Newington  (Edinburgh)  said  he  was  using  two  exhaust 
turbines  of  1,200  kw.  capacity  driving  direct-current  machines,  and 
he  had  had  some  temporary  trouble  with  the  commutation,  due  possibly 
to  couplings.  With  exhaust  turbines  the  atmospheric  valve  had 
but  little  pressure  on  it,  and  be  found  it  was  liable  to  chatter.  In 
Edinburgh  they  had  been  looking  for  water  for  many  years,  and 
had  at  last  impounded  the  Water  of  Leith  sewer,  and  although 
straining  was  required,  they  found  it  satisfactory  for  condenser 
use. 

Mb.  Cbaweord  (Beiliss  & Morcom)  waB  understood  to  advocate 
the  exhaust  turbine  in  conjunction  with  reciprocating  plant. 

Mb.  Cooper  (Colne)  said  good  barometric  conditions  were  not 
usual  in  this  country,  and  so  evaporative  condensers  were  not  much 
use  here.  He  advocated  water-packed  glands  for  centrifrugal 
pumpB  and  multi-jet  condensers,  the  latter  being  practically  as 
good  as  surface  condensers,  but  requiring  adittle  more  water. 

Mb.  H.  Faraday  Pboctob  (Bristol)  said  continuous  running  was, 
in  his  opinion,  the  most  favourable  condition  for  a turbine.  At 
Bristol  a 1,000- kw.  three-phase  Parsons  machine  ran  continuously 
for  two  months,  although  the  blading  was  known  to  be  loose.  He 
wanted  to  know  whether  a turbine  shaft  which  had  been 
straightened  two  or  three  times  was  likely  to  be  reliable,  and  would 
it  require  annealing  ? He  had  been  in  the  happy  position  of  the 


author,  but  thought  the  latter  would  probably  experience  trouble 
with  whipping  shafts  before  long. 

Mb.  F.  W.  Pdbse  (Watford)  advocated  reciprocating  plant  for 
anything  up  to  1,000  kw.  size  as  being  more  reliable  and  efficient. 
From  the  average  cost  of  small  turbine  and  reciprocating  stations, 
he  thought  this  could  be  proved.  (We  also  gathered  that  he 
instanced  the  Park  Royal  and  Greenwich  (L.C.C.)  station  results 
recently  given  before  the  I.E.E.  as  a further  proof  of  his  case,  but 
we  may  remind  him  that  the  Greenwich  results  were  for  slow-speed 
Corliss  engines,  working  under  dissimilar  conditions. — Eds.  E.R.). 

Mb.  Y.  Robinson  (Richardsons,  WeBt garth)  said  thatathigh  speeds 
the  impulse  turbine  might  be  as  efficient  as  the  reaction  type.  He 
found  the  author’s  figures  for  turbine  maintenance  were  about  double 
those  given  by  Mr.  Fox  recently  as  an  average  amount. 

Mb.  H.  Richardson  (Dundee)  suggested  that  more  discussion 
might  be  given  to  questions  of  suitable  pressure  and  superheat  in 
turbine  woiking. 

Mb.  S.  J.  Watson  (Bury)  said  it  was  possible  to  obtain  economical 
steam-driven  auxiliaries  for  condensers  if  the  units  were  large 
enough.  At  Bury  he  used  steam-driven  pumps  with  his  25,000-lb. 
condensers,  and  they  took  some  350  lb.  of  steam  per  hour,  or  about 
17  lb.  per  h.p. -hour.  When  it  came  to  large  units  quite  an 
appreciable  portion  of  the  capacity  was  taken  by  the  auxiliaries, 
and  he  considered  it  better  to  sell  energy  than  to  use  it  in  the 
works.  The  exhaust  from  such  auxiliaries  could  be  used  in  the 
lower  stages  of  a turbine. 

Mb.  S.  E.  Feddbn  (Sheffield)  said  his  experience  of  turbine 
maintenance  was  in  agreement  with  the  author’s— i.e.,  about  £109 
per  annum  for  9|  million  units — and  he  had  had  no  trouble, 
although  he  used  steam  at  200  lb.  pressure.  Tests  on  his  5,000-kw. 
turbine  showed  an  efficiency  of  qver  70  per  cent.,  and  he  did  not 
think  the  impulse  men  would  beat  that.  The  steam  consumption 
at  Neepsend  averaged  20  lb.  per  kw.  over  the  24  hours. 

Mb.  T.  W.  Bloxham  (Belfast)  said  the  steam  consumption  of 
both  reciprocating  and  turbine  plant  at  Belfast  was  about  the  same, 
but  repairs  to  the  former  were  very  heavy,  and  there  had  been  no 
repairs,  so  far  (12  months),  on  the  turbines.  As  regards  reliability, 
owiDg  to  the  presence  of  water  in  a cylinder  he  had  had  a recipro- 
cating plant  laid  off  for  weeks. 

Mb.  S.  L.  Pearce  (the  President)  commented  on  the  fact  that  no 
reference  to  the  price  of  the  turbine  plant  had  been  made  ; thereaction 
type  was  much  the  cheaper.  He  would  have  adopted  a 5,000-kw. 
impulse  turbine  at  Manchester  some  years  ago,  but  the  makers 
would  not  guarantee  it.  From  what  he  had  seen  he  thought  the 
Parsons  type  was  losing  ground  on  the  Continent,  and  at  Man- 
chester they  hoped  soon  to  be  able  to  compare  the  two  types.  He 
thought  the  figures  quoted  for  the  Curtis  turbine  were  not 
guaranteed  by  the  makers ; at  any  rate,  their  guarantees  for  Man- 
chester were  not  so  good  as  for  other  types. 

Mr.  Blackman,  in  replying,  said  that  blade  erosion  did  occur  in 
the  impulse  type  of  turbine,  and  flashing  round  of  commutators 
had  not  disappeared.  He  did  not  think  the  American  Curtis  figures 
could  be  substantiated,  and  asked  whether  auxiliaries  were 
included.  If  one  had  good  reciprocating  plant,  it  was  better  to 
add  exhaust-steam  turbines.  The  comparisons  made  by  Mr.  Purse 
were  scarcely  fair,  and  included  stations  using  low-speed  Corliss 
engines.  The  Bradford  engines  were  very  expensive,  being  of  the 
low-speed  Corliss  type,  and,  although  economical,  he  did  not  think, 
taking  everything  into  account,  that  it  would  pay  to  use  such  plant 
now.  He  considered  that  nine-tenths  of  turbine  troubles  were 
caused  by  going  beyond  150  lb.  pressure  and  150°  superheat. 


Steam  Turbines. 

Mr.  Blackman’s  paper  on  “ Steam  Turbines  ” is  essentially 
a challenge  to  those  who  hold  different  views  on  the  subject, 
to  come  forth  and  do  battle  with  him.  Whether  the 
opinions  expressed  in  the  paper  are  indicative  of  the  real 
situation  of  the  steam  turbine  industry,  is  to  be  proved,  but 
even  the  author’s  severest  critics  will  appreciate  the  earnest- 
ness of  the  statements  which  he  has  made. 

Mr.  Blackman  quite  naturally  supports  the  reaction  type 
as  represented  by  the  Willans- Parsons  turbine,  principally 
because  he  has  apparently  found  a good  thing  ; like  a true 
sportsman  he  sticks  to  it,  and  backs  his  fancy  to  the  bitter 
end,  and  the  records  which  he  gives  in  the  paper  of  the 
behaviour  of  the  turbine  he  has  installed  fully  and  amply 
justify  many  of  his  statements. 

Clause  1 on  the  first  page  of  the  paper  seems  to  want  some 
explanation  for  its  insertion.  We  are  rather  inclined  to 
believe  that  it  is  a veiled  hint  to  those  who  advocate 
the  impulse  type,  but  who  do  not  know  really  why  the 
“ impulse”  principle  does  not  allow  of  something  being 
done  which  the  Parsons  type  cannot  do,  and  if  this  is  so,  it 
would  be  interesting  to  compare  relative  designs  of  a Parsons 
turbine  and  a Zoelly  turbine  for  a 6,000-kw.  unit  at 
750  r.p.m.  The  last  three  clauses  of  the  nine  opinions 
expressed  by  the  author  point  rather  to  the  fact  that  the 
lower  the  speed  of  the  unit,  the  greater  becomes  the  advan- 
tage of  the  Parsons  type. 
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Of  one  thing  we  are  certain — namely,  that  the  impulse 
turbine  has  a stiffer  problem  to  face  in  competing  with  the 
big  Parsons  type  in  this  country  than  abroad.  British 
trading  is  free,  Continental  and  foreign  trading  is  very 
largely  controlled,  and  if  the  impulse  type  of  turbine  is  to 
flourish  in  this  country  it  can  only  do  so  on  sheer  merit. 

The  author  is  very  decided  in  his  opinions  on  the  question 
of  outputs  and  speeds,  and  if  his  figures  are  correct  (and  we 
have  no  reason  to  doubt  their  accuracy),  the  selection  of  size 
and  speed  of  a turbine  prime  mover  is  quite  a serious  matter. 
The  limiting  factor  in  the  speed  of  a turbine  is  the  electrical 
end  of  the  unit,  as  the  steam  end  possesses  no  difficulties ; 
while  electrical  firms  in  this  country  have  been  rather 
diffident  in  going  to  the  higher  speeds,  we  believe  that 
experience  and  experiment  are  now  telling  their  tales,  and 
as  larger  outputs  for  a given  speed  can  now  be  obtained, 
the  steam  turbine  will  further  justify  its  selection  as  the 
best  kind  of  prime  mover. 

It  seems  to  us  incumbent  on  every  engineer  to  obtain  the 
advice  and  co-operation  of  both  the  turbine  and  the  electrical 
manufacturers  when  laying  out  his  station,  in  order  that  his 
selection  of  size  and  speed  of  unit  may  be  the  best  possible  to 
meet  his  particular  requirements. 

The  steam  consumption  figures  of  the  author’s  turbine, 
taken  after  an  interval  of  14  months,  are  very  interesting, 
proving  as  they  do  that  a turbine  of  the  reaction  type  can 
maintain  its  economy  over  a long  period  of  hard  work 
without  requiring  any  renewals  or  adjustment.  We  believe 
that  this — though  not  emphasised  by  Mr.  Blackman — is  one 
of  the  strongest  arguments  in  favour  of  the  Parsons  type 
of  turbine. 

Another  very  strong  feature  revealed  by  the  paper  is  that 
of  reliability.  Not  all  turbine  users  perhaps  are  as  fortunate  as 
Mr.  Blackman  has  been  in  the  handling  of  his  turbine,  but  the 
fact  remains  that  nothing  can  be  much  better  than  no 
trouble  at  all  ; that  absolute  reliance  has  been  placed  on 
a single  unit  with  such  sat’sfactory  results,  points  to  the 
earlier  troubles  of  the  steam  turbine  having  been  success- 
fully remedied.  Turbine  troubles  are  not  varied,  although 
they  may  have  been  many  ; they  seem  to  us  to  be  summed 
up  in  one  word,  at  least  so  far  the  Parsons  type  is  concerned, 
and  that  is  “ blading.”  Stripped  blades  has  usually  been  the 
cry,  but  apparently  this  is  the  only  real  trouble  met  with,  and 
even  this  is  rapidly  disappearing  with  the  experience  engineers 
are  obtaining  as  to  exactly  how  fine  to  cut  the  clearances 
to  obtain  the  best  combination  of  reliability  and  economy. 
Mr.  Rider  referred  to  this  question  in  his  paper  before 
the  I.E.E.  lately,  and  we  hope  to  see  later  a statement 
from  him  giving  clearances  and  economy,  as  he  has 
apparently  contrived  to  hit  the  happy  medium,  with,  we 
trust,  satisfactory  results. 

This  question  of  clearances  is  one  that  is  urged  as  unim- 
portant by  the  devotees  of  the  impulse  type,  but  is  it  not  a 
fact  that  all  multi-stage  turbines  must  have  fine  clearances 
somewhere  that  will  constitute  a danger  if  contact  takes 
place  between  the  fixed  and  moving  elements  ? In  the 
Parsons  type  it  is  over  the  tips  of  the  blading,  in  the 
mnlti-wheel  impulse  type  it  is  necessary  (to  obtain  good 
economy)  to  keep  the  clearances  small  at  that  part  of  the 
fixed  or  stator  disk  which  is  round  the  shaft. 

There  are,  no  doubt,  many  arguments  for  and  against  each 
type,  and  we  want  to  have  the  opinion  of  those  who,  like  Mr. 
Blackman,  speak  from  actual  experience  ; an  ounce  of 
practice  is  worth  a ton  of  theory  in  cases  like  this. 

The  author  has  only  touched  lightly  on  steam  consump- 
tions ; published  results  are  absolutely  useless  for  comparison 
unless  they  are  reduced  to  the  common  basis  of  efficiency 
ratio,  the  importance  of  which  was  first  made  plain  by  the 
Institution  of  Civil  Engineers,  and  since  utilised  to  the  full 
by  Engineering  when  considering  steam  turbine  consumption 
figures. 

The  condensing  plant  problem  is  one  that  is  not  suffi- 
ciently considered.  Mr.  Blackman,  in  his  reference  to  the 
5 per  cent,  loss  incurred  by  allowing  the  vacuum  to  drop  from 
28|  to  27^  in.,  hits  the  nail  right  on  the  head.  It  pays  hand- 
somely to  maintain  the  condensing  equipment  at  its  very 
highest  efficiency,  but  this  is,  we  believe,  now  being  realised 
by  the  majority  of  engineers  using  steam  turbine  plant. 

As  regards  exhaust  steam  turbines  and  their  application, 
it  seems  strange — as  the  author  points  out — that  they  are 


not  more  widely  used.  In  those  stations  where  there  is  an 
ample  supply  of  cold  water  for  condensing  purposes,  a most 
remarkable  gain  in  economy  can  be  obtained,  and  it  would 
well  pay  every  engineer  to  go  thoroughly  into  the  proposition. 

Mr.  Blackman’s  paper  is  certainly  one  of  the  most 
interesting  of  those  contributed  to  the  I.M.E.A.  at  the 
Convention,  and  even  his  bitterest  critics  will  not  grudge 
admiration  to  an  engineer  who  holds  definite  opinions  and 
states  them  so  openly  and  freely. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 P.m.  oh  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Chichester  Electrified. 

I have  read  “ Not  Too  Cheap’s  ” criticism  of  the 
Chichester  Co.’s  works  with  interest,  because  some  of  the 
points  he  raises  have  occurred  to  me. 

While  one  actually  does  not  care  to  criticise  the  work  of 
one’s  professional  brethren  without  being  in  full  possession 
of  the  circumstances  of  each  individual  case,  it  would  be 
interesting,  in  view  of  the  novel  character  of  these  works  and 
the  radical  departure  made  from  the  beaten  track,  if  Mr.  H. 
Boot  would  kindly  give  for  the  information  and  instruction 
of  your  readers  his  reasons  for  dispensing  with  the  aid  of  a 
secondary  battery  and  the  adoption  of  double-pressure 
generators  in  lieu  of  two  single-pressure  machines  on  each 
engine. 

The  economic  value  of  the  use  of  storage  batteries  in 
small  steam-driven  stations  is,  of  course,  well  known,  but  it 
would  appear  that  similar  advantages  should  accrue  in  oil- 
driven  stations.  The  fuel  consumption  of  a Diesel  engine 
per  b.h.p.  is  some  50  per  cent,  greater  at  quarter  load  than 
at  full  load,  and  therefore  the  use  of  a battery  of  suitable 
capacity  should  result  in  a considerable  reduction  of  fuel  per 
unit  generated,  besides  which  there  should  also  be  a sub- 
stantial saving  in  wages  for  generation  and  maintenance. 

I agree  with  your  correspondent  that,  should  the  balancer 
installed  misbehave  itself  at  any  time,  the  consequences  would 
probably  be  serious.  Small  three-wire  systems  suffer  at  times 
from  considerable  out-of-balance  currents,  and  if  the 
balancer  happened  to  break  down  at  such  a time,  it  would 
result  in  a serious  disorganisation  of  the  running  of  the 
station. 

Regarding  “ Not  Too  Cheap’s  ” comments  on  the  distri- 
buting system,  I am  inclined  to  think  that  a 100-volt  three- 
wire  would  have  been  better  than  a two-wire  system  at,  say, 
200  volts,  as  fitting  in  better  with  modern  conditions.  One 
feeder  cable  as  a commencement  is,  in  my  opinion,  perfectly 
safe.  Accidents  to  a good  modern  cable  properly  laid  and 
protected  are  of  such  rare  occurrence  that  the  contingency 
may  be  regarded  as  negligible. 

Wm.  J.  U.  Sowter. 

Bray,  July  3rd,  1909. 


Temperature  Errors  in  Shunted  Ammeters. 

With  reference  to  Mr.  Fennell’s  article  on  page  1061  in 
your  last  issue,  the  writer  appears  to  have  just  missed  the 
point  with  regard  to  the  actual  cause  of  the  heating  of  the 
shunt  at  one  end  which  he  describes.  The  material  used 
for  the  resistance  strips  in  the  shunt  was  evidently  unsuitable 
for  the  purpose,  and  formed  a thermal  couple  with  the 
terminal  blocks  at  both  ends,  and  consequently  set  up  a 
very  small  P.D.  also  at  both  ends  of  the  shunt,  but  in  oppo- 
site directions.  It  will  be  found  that  the  end  which  heated 
most  was  that  at  which  the  small  thermal  P.D.  opposed  the 
direction  of  the  main  current,  while  the  end  at  which  the 
poles  of  the  thermal  couple  were  arranged  so  as  to  assist  the 
flow  of  the  main  current  remained  cool.  With  unsuitable 
resistance  material  a shunt  will  always  heat  at  one  end  with- 
out regard  to  its  sectional  area,  the  amount  of  heating  being, 
of  course,  a matter  of  degree. 

At  first  sight  it  would  appear  that  the  heating  at  one  end 
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of  the  shunt  must  be  due  to  bad  contact,  but  I have  no 
doubt  that  if  the  writer  of  the  article  can  arrange  to 
reverse  the  direction  of  the  current  in  the  shunt  he  experi- 
mented with,  without  in  any  way  altering  the  main  con- 
nections, he  will  find  that  the  opposite  end  will  heat. 

Of  course,  the  false  reading  on  the  ammeter  after  the 
current  was  cut  off  was  due  to  the  difference  between  the 
p.D.  of  the  thermal  couple  at  the  cold  end  of  the  shunt,  and 
the  p.d.  of  the  thermal  couple  at  the  hot  end  of  the  shunt. 
Directly  the  two  ends  reach  an  equal  temperature,  the  p.d.’s 
of  the  junctions  oppose  each  other.  The  fact  that  a higher 
false  reading  was  obtained  when  heating  one  end  of  the 
shunt  with  a blow  lamp,  simply  shows  that  a higher 
temperature  was  reached  than  when  it  was  heated  by  the 
current. 

I met  with  exactly  the  same  experience  some  years  ago, 
and  in  consequence  made  a number  of  experiments  with 
different  resistance  alloys  for  use  as  ammeter  shunts.  In 
the  end  I adopted  the  material  known  as  manganin,  which 
does  not  form  a thermal  couple  with  brass  or  gun-metal,  and 
which  is  quite  suitable  for  the  purpose  in  every  other  respect, 
more  particularly  for  its  low  temperature  coefficient  of 
resistance. 

I believe  manganin  was  originally  made  only  on  the 
Continent,  but  it  can  now  be  obtained  made  in  this  country, 
and  I shall  be  pleased  to  give  interested  parties  further 
particulars. 

The  material  used  in  the  shunt  Mr.  Fennell  experimented 
with  was  probably  one  of  the  nickel  copper  alloys  (usually 
about  40  per  cent,  nickel,  60  per  cent,  copper),  which  are 
sold  under  a number  of  fancy  names. 

Ernest  F.  Moy. 

London,  N.W.,  June  30 th,  1909. 


Lightning  Phenomena. 

Noticing  the  correspondence  re  the  above  in  your  columns, 
the  experience  I had  some  five  weeks  ago  may  be  of  interest. 
On  May  25th  last  we  had  a very  violent  thunderstorm 
between  10  and  11  p.m.  ; before  it  subsided  the  exchange 
rang  me  up  on  the  telephone,  informing  me  that  my  line  was 
badly  earthed  and  that  he  would  have  to  cut  me  off.  It 
rained  heavily,  and  a ceiling  of  a bay  window  began  to  leak  ; 
the  drops  of  water  forming  through  the  leaks  in  the  plaster 
assumed  a pear-shape  and  jumped  a distance  of  9 in.  through 
the  air  almost  horizontally  to  the  curtain  rings  at  the  top  of 
the  window.  The  rings  (metallic)  were  almost  in  contact 
with  the  lightning  arrester  of  the  telephone.  I short-circuited 
the  point  of  formation  of  the  drops  and  the  rings,  when  the 
former  fell  plumb,  but  immediately  after  removing  the  short 
circuit  they  again  jumped  as  before.  I concluded  that  the 
ceiling  had  become  electrically  charged  by  the  surrounding 
atmosphere,  the  lead  of  the  roof  acting  as  a condenser,  then 
silently  discharging  from  the  ceiling  through  the  rings  to  the 
lightning  arresters  and  thence  to  earth. 

So  much  interested  was  I that  I communicated  with  Sir  Oliver 
Lodge,  and  further  suggested  to  him  that  the  above  might 
explain  the  unaccountable  ringing  of  ordinary  (not  electric) 
house  bells  such  as  has  occurred  in  the  writer’s  and  also  in 
a friend’s  house.  In  his  reply  he  is  of  the  same  opinion. 

Alex.  Sinclair. 

Swansea,  June2$th , 1909. 


Discourtesy  to  a Selected  Candidate. 

1 read  with  great  interest  the  article  by  “ A.  G.  M.”  in 
your  issue  of  dune  18th  on  “ Is  Foreign  Competition  Over- 
rated ? ” I had  received  at  the  same  time  an  invitation  from 
a Continental  firm  to  discuss  in  London  with  two  of  their 
heads  the  question  of  their  representation  in  England.  This 
was  following  my  replying  to  their  advertisement  in  your 
Review  a few  weeks  previously. 

After  having  been  kept  waiting  for  an  hour,  and  thus 
missing  my  last  train  back,  I was  told  very  abruptly  that 
the  advertisement  and  subsequent  letters  were  all  a mistake  ; 
that  the  firm  never  intended  engaging  a representative — in 
fact,  were  resolved  upon  closing  their  London  office.  This 
appears  to  me  vaiy  strange  treatment  ; and,  moreover,  in 


addition  to  being  very  discourteous  during  the  short  inter 
view,  these  gentlemen  never  apologised  for  having  unneces- 
sarily caused  me  so  great  a discomfort,  namely,  a journey  of 
many  hundreds  of  miles  and  a loss  of  two  days’  work. 
I may  add  that  only  after  very  strong  representations  did  I 
succeed  in  having  my  outlay  partly  recuperated. 

I understand  that  other  gentlemen,  out  of  the  batch  of 
applicants,  received  a similar  invitation  ; I should  very  much 
like  to  hear  how  these  gentlemen  were  treated.  Perhaps 

one  of  these  had  been  successful  in  securing  the  position 
before  my  own  interview  took  place.  If  such  is  the  case, 
I think  it  would  have  been  more  straightforward  dealing  if 
I had  been  told  so. 

C.  I.  E. 


Comparative  Steam  Consumption  Results. 

No  one  will  quarrel  with  your  correspondent  “ E.  J.  F.” 
in  his  protest  against  comparing  steam  consumption  test 
results  on  the  basis  of  lb.  per  KW.-hour  pure  and  simple  ; 
but  his  suggestion  of  making  the  thermo-dynamic  efficiency 
the  basis  of  comparison  does  not  entirely  eliminate  the 
question  of  varying  conditions  as  to  steam  and  vacuum,  for 
the  efficiency  of  a given  type  of  turbine  varies,  of  course, 
with  these  conditions. 

Then,  again,  the  effect  of  overload  capacity  cannot  be 
neglected  ; for  the  most  economical  load  of  a turbine  is  its 
maximum  output  without  the  use  of  a by-pass,  whereas  most 
published  figures  refer  to  full,  half-load  steam  consump- 
tions, &c.  Would  not  the  maximum  output  give  a fairer 
figure  for  judging  the  merits  of  the  type  ? 

K.  J.  K. 


The  Ethics  of  Advertising. 

I am  sending  you  herewith  a neostyled  circular  which 
a large  firm  of  lampmakers  is  enclosing  with  statements,  &c., 
to  their  customers  and  others.  As  you  will  observe,  this 
circular  gives  the  alleged  cost  of  current  at  various  prices 
per  unit  of  the  metal-filament  lamp  made  by  the  firm  in 
question,  in  comparison  with  -carbon-filament  lamps  and  with 
another  metal-filament  lamp,  which  is  specifically  mentioned. 
The  authors  of  this  circular  do  not  subscribe  their  names 
to  it. 

I believe  that  there  is  a certain  code  of  ethics,  even  in 
electrical  manufacturing  circles,  which  precludes  a manu- 
facturer from  depreciating  in  his  advertisements  a com- 
petitive article,  at  any  rate  by  name.  The  offence  is  all  the 
greater  when  the  authors  do  this  under  the  cloak  of 


Electricity 
at  per  unit. 

Cost  of  current  per  1,000  hours. 

Hours’  lighting 
of  one  16-c.p. 
Osram  at  a 
cost  of  Id. 

16  c.r. 
carbon. 

16  c.p. 
tantalum. 

16  c.p. 
Osram. 

d. 

s.  d. 

s.  a. 

s.  d. 

5 

23  4 

11  3 

7 1 

12 

44 

21  0 

10  1 

6 4 

134 

4 

18  8 

9 0 

5 8 

16 

34 

16  4 

7 10 

4 11 

17 

3 

14  0 

6 9 

4 3 

20 

24 

11  8 

6 7 

3 6 

24 

2 

9 4 

4 6 

2 10 

30 

Assuming — Carbon,  16  c.p.,  66  watts  ; tantalum,  16  o.p.,  27  watts ; 
Osram,  16  c.p.,  17  watts. 


anonymity.  You  have  laid  it  down  that  the  state  of  the 
home  electrical  industry  is  due,  in  part,  to  the  methods  of 
some  of  our  manufacturers,  and  I should  be  glad  to  know 
whether  you  think  this  is  a fair  method  of  trading.  What 
confidence  can  other  manufacturers  have  in  Electrical 
Leagues  or  Associations,  if  it  is  possible  for  the  managing 
director  of  a firm  that  sends  out  a circular  of  this  description 
to  sit  on  the  committee  ? 

Fair  Play. 

[Dealing  first  with  the  circular,  in  the  interests  of  truth 
we  are  obliged  to  point  out  that  the  efficiencies  of  all  these 
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lamps  have  been  rated  a little  too  generously.  If,  for 
16  C.P.,  we  read  14  c.p.  in  each  case,  the  figures  will  be  more 
nearly  in  accordance  with  the  facts.  Nothing  can  be 
gained  in  the  long  run  by  exaggeration,  but  a good  case 
may  be  spoilt. 

As  regards  the  ethical  point  raised  by  our  correspondent, 
we  question  whether  the  anonymity  objected  to  by  him  is  so 
impenetrable  as  he  implies — he  seems  to  have  formed  his  own 
conclusions  as  to  the  source  of  the  circular — and,  indeed, 
such  circulars  are  not  usually  issued  without  very  clear 
indications  of  their  origin.  Comparisons,  however,  are 
generally  objectionable,  especially  when  they  emanate  from  a 
source  which  may,  whether  justly  or  unjustly,  be  regarded 
as  not  entirely  free  from  bias.  The  question  will,  perhaps, 
form  a fit  subject  for  consideration  by  the  Committee  of  the 
I.E.E.,  which  is  engaged  in  drawing  up  a code  of  etiquette 
not  only  for  consulting,  but  also  for  manufacturing  engineers 
and  contractors. — Eds.  E.R.J 


The  New  Home  Offiee  Regulations. 

In  connection  with  the  new  Home  Office  Regulations  for 
the  generation,  transformation,  distribution  and  use  of  elec- 
trical energy  in  premises  under  the  Factory  and  Workshop 
Act  of  1901  and  1907,  which  come  into  force  to-day  and 
on  January  1st,  1910,  there  is  a sentence  in  Regulation 
No.  13  which  seems  to  require  a little  explanation.  This 
Regulation  reads  as  follows  : — 

13.  Every  flexible  wire  lor  portable  apparatus,  for  alternating 
current  or  for  pressure  above  150  volts  direct  current,  shall  be  con- 
nected to  the  system  either  by  efficient  permanent  joints  or  con- 
nections, or  by  a properly  constructed  connector. 

In  all  cases  when  the  person  handling  portable  apparatus  or 
pendant  lamps  with  switches,  for  alternating  current  or  pressure 
above  150  volts  direct  current,  would  be  liable  to  get  a shock 
through  a conducting  floor  or  conducting  work  or  otherwise,  if  the 
metal  work  of  the  portable  apparatus  became  charged,  the  metal 
work  must  be  efficiently  earthed,  and  shall  not  itself  be  the  only 
earth  connection  for  the  metal  of  the  apparatus.  And  a lamp- 
holder shall  not  he  in  a metallic  connection  with  the  guard  or  other 
| metal  work  of  a portable  lamp. 

In  such  places,  and  in  any  place  where  the  pressure  exceeds  low 
pressure,  the  portable  apparatus  and  its  flexible  wire  shall  be  con- 
trolled by  efficient  means  suitably  located  and  capable  of  cutting 
off  the  pressure,  and  the  metal  work  shall  be  efficiently  earthed 
independently  of  any  flexible  metallic  cover  of  the  conductors,  and 
any  such  flexible  covering  shall  itself  be  independently  earthed. 

It  is  the  last  sentence  of  the  second  paragraph  of  the 
i Regulation,  which  I have  underlined,  that  seems  to  me  to 
. call  for  comment.  If  the  rest  of  the  metal  work  of  the 
; fitting  is  earthed,  it  would  also  seem  to  be  advisable  to  earth 
j the  holder.  If  the  holder  is  insulated  it  is  liable  to  become 
charged,  and  anyone  turning  on  or  off  the  switch,  if  the 
holder  is  of  the  switch  type,  putting  in  new  lamp  or  tightening 
up  barrel  while  holding  metal  stem  of  fitting,  or  while  making 
contact  in  some  other  way  with  earth,  would  be  liable  to  get  a 
shock.  I can  only  conclude  that  a printers’  error  must  have 
occurred  here,  and  that  the  word  “ not  ” should  be  deleted. 
It  seems  a little  late  in  the  day  to  be  writing  in  reference  to 
this  matter,  seeing  that  we  have  all  had  so  much  time  in 
which  to  give  these  excellent  Regulations  our  consideration, 
and  it  is  possible  that  I have  not  interpreted  the  sentence 
correctly  in  its  relation  to  the  rest  of  the  Regulation.  If  so, 
I should  like  to  be  put  right. 

F.  Johnston. 

Holywood,  July  l.sf,  1909. 


Allocation  of  Profits. 

Your  leading  article  on  Municipal  Trading  gives  me  an 
opportunity  of  airing  an  idea  which  I have  held  for  a good 
many  years,  but,  unfortunately,  have  not  been  in  a position 
to  get  carried  into  practice.  It  is  with  reference  to  the 
manner  of  dealing  with  a profit  obtained  from  a municipal 
electricity  supply.  Leaving  aside  the  question  of  a deprecia- 
tion fund,  or  supposing  that  to  have  been  satisfactorily  dealt 
with,  an  electricity  committee  finds  itself  with  a balance  on 
the  right  side.  It  generally,  without  omitting  to  advertise 
the  fact,  at  once  hands  it  over  to  the  general  fund.  Now  thin 
tnay  be  good  tactics  if  an  election  is  at  hand,  but  it  Eeetne  to 
tne  very  short-lighted,  not  to  i&y  unjust.  From  whoa  is 


this  surplus  obtained  ? The  consumers  of  electricity.  And 
who  gets  the  bulk  of  the  money  ? The  consumers  of  gas 
and  other  illuminants.  You  see,  the  ratepayers  are  actually 
subsidised  to  keep  off  the  electricity  supply,  as  they  get  a 
benefit  free  to  which  otherwise  they  would  have  to  contribute. 
The  way  I should  treat  the  matter  would  be  thus  : Hold 

the  balance  over  for  twelve  months,  call  it  a reserve  fund  or 
suspense  account,  or  what  you  will,  and  reduce  the  price  per 
unit  either  to  dead  cost  or  slightly  below,  but  not  so  much 
below  but  that  the  loss,  if  any,  for  the  succeeding  year 
would  be  covered  by  the  balance  in  hand.  Then  advertise 
well  the  substantial  reduction  in  price,  with  the  result  of  a 
large  increase  in  the  number  of  consumers,  whose  additional 
consumption  should  again  result  in  a profit.  At  the  worst, 
that  is,  if  the  increase  in  consumption  were  small,  the 
suspended  balance  would  be  swallowed  up  ; but  the  people 
who  reaped  the  benefit  of  the  reduction  would  be  the  same 
ones  who  produced  the  surplus.  By  the  usual  method  the 
price  remains  unduly  high  to  the  present  consumers,  and  the 
profits  taken  from  them  are  distributed  among  their  com- 
petitors. The  objection  that  I see  will  be  raised  is  that  the 
general  body  of  ratepayers  have  covered  the  deficiency  in  the 
years  of  loss,  and  should  be  the  first  to  gain  when  a profit  is 
made.  But  if  my  suggestion  were  adopted  their  time  would 
come,  for  it  would  not  be  long  before  the  majority  of  light 
and  power  users  were  on  the  electricity  supply,  when  the 
price  would  be  at  a very  low  figure,  and  any  profit  made 
would  be  more  equitably  than  at  present  allocated  to 
reduction  of  rates. 

C.  F.  Haswell  Bayly. 

Slades  Green,  June  28 th,  1909. 


Mnnlcipal  Trading  and  the  Electric  Lighting  Acts 
(Amendment)  Bill. 

I suppose  it  is  necessary  to  reply  to  “Contractor’s  ” second 
letter,  because  he  has  now  wilfully  perverted  my  statements, 
and  may  mislead  casual  readers. 

In  the  first  place,  I am  not  in  the  least  anxious  to 
strengthen  either  my  own  position  or  that  of  municipal 
wiring ; I am  not  anxious  to  gain  a victory  at  any  price  ; but 
I wish  to  see  the  matter  discussed  fairly.  In  the  House  of 
Lords  there  were  representatives  of  one  class  only.  The 
municipalities  had  no  chance  of  stating  their  case  ; this  will 
come  in  the  Commons.  “ Contractor  ” now  suggests  that 
private  traders  have  a monopoly  of  trade,  and  that  a local 
authority  has  no  moral  right  to  do  wiring,  simply  because 
there  are  contractors.  I did  not  discuss  this  larger  question 
— I simply  contended  (and  no  one  has  even  attempted  to 
refute  this  point)  that  a municipality  should  have  the  power 
to  do  everything  which  a company  might  do  in  carrying  out  a 
provisional  order.  If  it  is  advisable  under  certain  conditions 
for  a company  undertaker  to  wire  houses  in  the  interests  of 
the  undertaking,  then  it  is  equally  advisable  for  a munici- 
pality to  do  likewise  under  the  same  conditions. 

I am  pleased  to  hear  that  “ Contractor  ” had  no  wish  to 
be  abusive,  but  the  first  paragraph  of  his  first  letter  was 
quite  unnecessary. 

With  regard  to  “ Contractor’s  ” 1-dollar  grievance,  he  is 
rather  too  quick  in  seizing  upon  my  “ admission  ” that  a 
contractor  must  do  less  work  if  he  has  more  competitors.  I 
can  make  him  a present  of  that  “ admission,”  but  I would 
point  out  that  it  applies  chiefly  to  his  fellow  contractors  ; 
“ Contractor  ” will  benefit  his  competitors  very  much  if  he 
closes  his  business.  If  he  carries  it  on  in  the  same  way  as 
that  adopted  by  him  in  this  discussion,  I am  sure  his  fellow 
traders  would  be  pleased  to  hear  he  had  closed.  There  are 
limits  to  legitimate  controversy,  just  as  there  are  to  fair 
competition.  I mention  this  because  I have  to  charge 
“ Contractor  ” with  deliberately  misquoting  my  article  to 
bolster  up  his  arguments. 

He  alleges  that  I stated  that  the  wiring  contractor’s 
grievance  “ is  at  the  outside  a matter  of  4s.  2d.  per  annum.” 
As  a matter  of  fact,  my  exact  words  are,  “ we  can,  there- 
fore, say  that  this  poor  wiring  contractor’s  grievance,  as  a 
ratepayer , is  usually  nil , and  is*,  at  the  outside,  a matter  of 
4s.  2d.  per  annum.'” 

Now  “ Contractor  ” has  deliberately  left  out  the  part  in 
italics.  The  italicised  words  make  all  the  difference  and 
sweep  imy  all  ground  for  hio  attack.  I suppose  that  is 
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why  he  has  left  them  out  in  quoting  me.  To  make  matters 
clear,  I say  definitely  that  where  the  municipal  wiring  pays, 
as  it  usually  does,  the  contractor,  as  a ratepayer,  gets  a 
dividend,  and  has  no  grievance  as  a ratepayer,  where  it 
makes  a loss,  his  grievance  as  a ratepayer  cannot,  in  prac- 
tice, exceed  $1  per  annum.  As  a contractor,  he  has  as 
much  grievance  against  a new  private  contractor  opening  up 
as  he  has  against  a municipal  wiring  department  opening,  no 
more  and  no  less. 

Coming  to  “ Contractor’s  ” unjustified  assumptions,  he 
says  he  assumed  the  likelihood  of  loss  being  equal  to  a Id. 
rate,  and  attempts  to  suggest  that  this  is  taken  from  my 
article.  My  statement  was  as  follows  : — “ Now  the  wiring 
department  usually  pays,  but  it  cannot  very  well  cost  more 
than  a Id.  rate  (if  it  did  the  general  body  of  ratepayers 
would  be  up  in  arms).”  Can  any  fair  man  read  into  this  a 
suggestion  of  likelihood  of  loss  ? Surely  it  suggests  a like- 
lihood of  profit,  and  suggests  a very  remote  possibility  of 
loss  ; and  that  loss  a very  small  matter  to  any  individual 
ratepayer.  His  second  assumption  he  states  as  follows  : — 
“ The  average  loss  made  by  a municipal  wiring  department 
does  not  exceed  10  per  cent.”  This  was  characterised  by 
me  as  absurd,  and  rightly  so,  because  there  is  no  evidence  of 
any  average  loss.  “ Contractor  ” pretends  to  imagine  that  I 
thought  it  should  exceed  10  per  cent.,  this  again,  because  it 
“ suited  his  book.”  My  words,  as  quoted  above,  indicate 
the  reverse  of  his  assumption. 

His  conclusions,  1,  2 and  3,  falsely  alleged  to  be  based 
on  this  correspondence,  are  outrageous  prevarications. 

I need  hardly  say,  after  the  exposure  I have  given  of  his 
deliberate  misquotations  and  perversions,  that  I entirely 
deny  his  statements. 

Regarding  his  last  paragraph,  I maintain  that  it  is  pro- 
bable that  no  municipal  wiring  department  has  ever  been 
started,  except  there  have  been  many  cases  locally  of  jerry 
wiring  by  contractors.  It  may  be  an  unpalatable  truth  to 
“ Contractor,”  but  I am  sorry  to  say  that  a great  deal  of  the 
work  done  by  many  contractors  is  similar  to  “ Contractor’s  ” 
quotations  and  assumptions  in  this  controversy — unsound 
and  often  deliberately  counterfeit.  The  many  genuine  con- 
tractors must  suffer  until  they  can  find  means  to  deal  with 
those  who  disgrace  their  name. 

“ Contractor’s  ” point  about  London  companies  is 
amusing.  If,  as  he  says,  London  companies  don’t  wire, 
and  that  is  the  best  argument  against  municipal  wiring,  I 
beg  to  point  out  that  provincial  companies  nearly  all  do 
wiring  ; therefore,  this  is  the  best  argument  for  municipal 
wiring. 

Borough  Electrical  Engineer. 


Mining  Switchgear. 

Commenting  upon  the  letters  appearing  in  your  issues  dated 
the  18th  and  25th  ult.,  I do  not  agree  with  Mr.  Burge  that 
it  would  be  safe  to  fix  gauze  windows  in  the  back  plates  of 
switch  covers  in  order  to  protect  them  from  mechanical 
injury.  They  would  thus  be  out  of  sight,  and  coal-dust 
would  accumulate  on  the  gauze  which  would  practically  never 
be  wiped  off. 

As  the  heavy  metal -to-metal  “ flame  and  explosion  proof  ” 
boxes  can.be  made  to  meet  all  requirements,  and  the  additional 
thickness  of  the  case  is  a convenience  because  of  the  rough 
handling  the  boxes  may  get,  why  should  we  resort  to  a design 
that  is  weaker  mechanically,  and  if  not  kept  clean  may  be 
absolutely  dangerous  electrically,  when  by  this  change  we 
gain  nothing,  and  introduce  only  elements  of  danger  ? 

Incidentally,  in  conversation  with  a colliery  engineer  to- 
day, this  question  was  discussed,  and  he  suggested  that  coal- 
dust  settling  on  the  gauze  would,  in  his  opinion,  actually 
conduct  a flame  from  inside  to  outside  the  cover  in  the  event 
of  an  internal  explosion.  This  seems  probable. 

The  heavier  gear  which  I have  advocated  in  your  columns, 
lends  itself  for  a.c.,  as  well  as  D.c.  work,  up  to  the  maximum 
of  medium  pressure,  i.e.,  650  volts,  and  owing  to  its  perfect 
safety,  and  the  fact  that  it  requires  no  attention,  is  in  some 
instances  preferable  to  oil  switchgear  for  a.c.  Mr.  Nelson 
appears  in  favour  of  oil  switches  throughout  for  a.c.,  but 
where  a large  number  of  oil  switches  are  installed,  it  must 
be  borne  in  mind  that  a large  amount  of  oare  is  required  to 
ensure  that  the  oil  level  is  right,  and  that  the  oil  iB  changed 


at  intervals  depending  upon  the  amount  of  use  the  switches 
get. 

The  “ flame  and  explosion  proof  ” gear  requires  no  such 
attention,  and  is,  therefore,  in  many  cases  preferable  to  oil 
gear.  It  only  remains  for  me  to  add  that  exhaustive 
experiments  should  be  carried  out  for  any  design  on  these 
lines  which  has  not  already  been  tested,  and  that  the  work- 
manship and  material  must  be  beyond  doubt  or  criticism. 

„ P.  N.  Band. 

Manchester,  July  5th,  1909. 


We  have  been  much  interested  in  the  discussion  appearing 
in  your  “ Correspondence  ” columns  under  the  above  head- 
ing,  particularly  in  view  of  the  fact  that  we  have  been 
manufacturing  “ flame  and  explosion  proof  ” switchgear  for 
several  years  on  the  lines  referred  to.  Our  experience  points 
to  the  heavy  cast  boxes  with  carefully  machined  surfaces 
being  most  suitable  for  colliery  work,  and  the  demand  for 
this  gear  proves  that  our  opinion  is  shared  by  numerous 
colliery  and  other  engineers. 

We  should  be  glad  to  send  full  particulars  to  any  mining 
engineers  interested  upon  receipt  of  request. 

We  would  also  apologise  for  resorting  to  your  “ Corres- 
pondence ” columns,  as  we  have  no  wish  to  use  the  same  for 
business  purposes,  but  identify  ourselves  with  the  “ flame 
and  explosion  proof  ” gear  in  this  way  because  the  corres- 
pondence centres  around  apparatus  designed  on  the  lines 
adopted  by  us  for  years  with  complete  success. 

The  British  Westinghonse  Electric 
and  Mfg.  Co.,  Ltd. 

Manchester,  July  5th,  1909. 


Engineer’s  Department  v.  Accountant’s  Department. 

In  reply  to  “ Accountant  ” in  your  last  issue,  I still 
maintain  that  I am  right  with  regard  to  the  me  ll  od  of 
dealing  with  invoices  certified  for  payment  in  conmction 
with  the  system  described  by  “Interested.”  Fu  ther, 
because  the  works  department  keep  a creditors’  ledger,  io  does 
not  follow  by  any  means  that  the  accountant’s  department 
do  not  also  keep  a creditors’  ledger,  and  in  this  case,  of  course, 
there  is  no  need  for  an  entry  to  be  made  on  the  Dr.  side  of 
Accountant's  creditors’  account,  until  the  account  is  paid  ; 
but  that  is  not  the  question,  the  point  is  simply  this : In 
order  to  show  that  an  invoice  has  been  certified  for  pay- 
ment, the  works  department  make  an  entry  on  the  Dr.  side 
of  creditors’  account  before  sending  certified  invoice  to  the 
accountant’s  department. 

I note  that  “ Accountant  ” is  not  a municipal  man,  and  on 
going  over  his  letters  again,  I can  only  express  surprise.  No 
doubt  others  who  have  read  this  correspondence  will  perhaps 
agree  that  there  is  an  excuse  for  the  great  assumption  of 

Quid  None. 

[This  correspondence  is  now  closed. — Eds.  E.R.] 


Irresponsible  Comparisons. 

In  your  issue  of  the  2nd  inst.  I find  a report  of  the  general 
meeting  of  Marconi’s  Wireless  Telegraph  Co.,  Ltd.,  at  which 
Mr.  Heenan  stated  that  “ sending  25  words  a minute  at  3d. 
a word  for  360  days  of  24  hours  in  the  year,  they  would  earn 
£460,000  each  way,”  &c. 

It  would  be  interesting  to  know  how  Mr.  Heenan  arrives 
at  these  figures  of  £460,000  each  way.  By  ordinary 
calculation,  you  arrive  at  quite  different  figures,  and 
perhaps  you  could  )ielp  the  shareholders  to  “ work  out  the 
profits  for  themselves.” 

F.  C.  C.  Nielsen. 

[We  make  it  £162,000  ; but,  of  course,  the  conditions 
are  purely  imaginary,  and  unattainable  in  practice.  Duplex- 
ing wireless  is  still  a pious  aspiration,  and  Mr.  Heenan ’s  figure 
of  one  million  sterling  of  revenue  per  pair  of  wireless  stations 
must  be  divided  by  10  at  least,  while  the  system  is  still  far 
from  being  capable  of  giving  any  such  service  as  this.  As 
regards  the  cable,  it  costs  less  than  half  as  much  as  Mr.  Heenan 
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stated,  and  being  duplexed  it  can  transmit  at  least  100  words 
per  minute.  The  cost  of  the  cable,  therefore,  on  the  basis  of 
equal  traffic  capacity , is  only  £120,000,  as  compared  with 
£100,000  for  the  two  wireless  stations. — Eds.  E.R.] 


Flexible  Wire  and  Dust. 

I should  be  obliged  if  any  of  your  readers  would  give  any 
explanation,  scientific  or  otherwise,  as  to  the  reason  why 
dust  collects  on  the  flexible  wire  which  is  sometimes  used  for 
surface  flexible  wiring. 

This  wire  has,  of  course,  to  be  supported  from  the  wall 
or  ceiling  by  means  of  insulators  or  other  device,  and  I 
have  noticed  that  in  addition  to  the  dust  collecting  on  the 
flexible  wire,  it  also  forms  a black  mark  on  the  wall  behind. 

Wiring. 

[This  is  an  old  question,  but  as  it  crops  up  again  regu- 
larly, a few  remarks  on  the  matter  may  be  acceptable.  It 
was  fully  dealt  with  in  the  Electrical  Review,  Yol.  46, 
pages  840  and  876,  and  Yol.  52,  page  984.  The  action  is 
mainly  electrostatic ; if  the  wire  is  electrically  charged,  it 
attracts  floating  dust  particles,  retaining  some  and  projecting 
others  against  adjacent  surfaces,  where  they  stick.  The 
effect  may  be  minimised,  where  the  circuit  is  supplied  from  a 
three-wire  system  with  the  neutral  earthed,  by  connecting 
the  switch  in  the  lead  not  connected  to  the  earthed  pole,  so 
that  the  flexible  is  only  charged  whilst  the  lamp  is  in  use. 
Prof.  Schwartz  has  pointed  out  (Electrical  Review, 
Yol.  60,  page  905)  that  there  is  also  a slight  tendency  for 
any  obstruction  to  air  currents,  such  as  a pipe  or  wire  near  a 
wall,  to  cause  a deposit  of  dirt  on  the  surface  of  the  wall. — 
Eds.  E.R.] 


Cheap  Units. 

I was  much  interested  in  the  article  on  the  above  subject 
in  your  issue  of  the  25th  ult.,  and  quite  agree  with  your 
suggestion  that  the  author’s  Tables  A and  B should  consist 
respectively  of  a running  cost  per  unit  and  a fixed  charge 
which  would  consist  of  all  items  of  cost  beyond  those  which 
are  strictly  proportional  to  the  number  of  units  turned  out, 
for  a given  maximum  demand.  I note  that  you  suggest  0'3d. 
per  unit  as  the  running  cost,  and  think  this  not  unreasonable, 
except  that  it  would,  in  many  cases,  cover  as  much  as  50  per 
cent,  profit.  The  practice  of  taking  the  total  works  costs  as 
being  the  running  costs  is,  in  my  opinion,  quite  unfair,  and 
includes  items  which  are  distinctly  of  the  nature  of  a standing 
charge. 

I agree  with  the  sentence  in  your  article  which  reads  as 
follows  : “ But  surely,  if  it  is  proper  to  charge  a power  con- 
sumer with  the  standing  charges  entailed  by  a demand  of 
130  kw.  at  the  time  when  the  majority  of  the  lighting 
consumers  are  making  their  maximum  call  (notwithstanding 
that  the  said  power  consumer  may  have  made  a demand  of 
200  to  250  kw.  in  another  part  of  the  same  day),  it  may  be 
assumed  that  a consumer  who  does  not  make  any  demand 
whatever  at  the  time  of  the  maximum  should  pay  no  standing 
charges  at  all.”  It  was  to  this  class  of  consumer  that  I was 
suggesting  a 100  per  cent,  discount  should  be  given  off  all 
fixed  charges.  It  is  merely  another  way  of  saying  that  his 
diversity  factor  is  infinity  (or  its  reciprocal). 

It  seems  to  me  that  there  is  no  objection  to  allowing  a 
consumer  who  runs  right  on  into  the  day  to  have  as  good  a 
discount  as  one  who  only  comes  on  in  the  dead  of  night, 
provided  he  keeps  clear  of  the  station  peak.  The  eseence  of 
my  proposal  was  not  so  much  the  giving  of  the  discount 
(though  I think  in  the  amount  of  the  discount  I am  sug- 
gesting something  unusual),  as  in  the  conditions  under  which 
the  discount  would  be  given,  viz.,  that  the  period  of  u keep- 
off  ” should  be  revised  every  year.  It  seems  to  me  that  this 
would  effectually  avoid  the  creation  of  spurious  peaks,  which 
has  been  the  real  difficulty  in  applying  the  restricted-hour 
system  to  such  an  extent  as  to  really  induce  a heavy  load, 
and  we  may  trust  the  battery  people  to  educate  any  large 
power  consumers  as  to  how  they  are  to  get  over  the  break  in 
their  supply  provided  that  it  is  offered  to  them  at  low  enough 
terms  at  other  parts  of  the  day.  , I quite  agree,  with  you  that 
the  extent  and  importance  of  the  overlap  of  . the  power  and 
• lighting  loads  has  been  considerably  under-estimated  by 


Councillor  Sinclair,  probably  because  he  was  thinking  only 
of  his  summer  peak. 

A.  M.  Taylor. 

King’s  Heath,  June  30 th,  1909. 


There  are  one  or  two  points  in  connection  with  the  dis- 
cussion on  the  above  subject  at  the  I.M.E.A.  Convention  to 
which,  with  your  permission,  I should  like  to  make  reference. 

I was  very  glad  that  one  or  two  engineers  emphasised  the 
desirability  of  avoiding  all  difficulties  about  the  consumer’s 
load  factor,  by  the  method  of  making  a fixed  charge  per 
annum  per  kw.  of  maximum  demand  coupled  with  a low 
price  per  unit,  and  I should  like  particularly  to  call  atten- 
tion to  the  importance  of  taking  account  of  the  diversity 
factor  in  a systematic  way  in  making  the  fixed  charge. 

With  your  permission  I shall  give  you  my  views  as  to 
how  the  diversity  factor  should  be  applied  in  reducing  the 
fixed  charge.  The  effect  of  the  diversity  factor  may  be 
taken,  account  of  in  two  ways  : (1)  It  may  be  expressed  as 
the  new  ratio  of  the  sum  of  the  maximum  demands  of  the 
various  consumers  (including  the  new  consumer  under  con- 
sideration) to  the  new  maximum  demand  at  the  station  ; or 
(2)  it  may  be  expressed  as  the  increment  of  the  sum  of  the 
existing  maximum  demands  of  the  various  consumers  to  the 
increment  of  the  maximum  demand  at  the  station.  The 
corresponding  analogy  in  the  matter  of  load  factor  would  be 
that  (1)  a consumer  would  only  get  the  benefit  due  to  the 
percentage  improvement  that  he  conferred  upon  the  load 
factor  of  the  station  ; or  (2)  he  would  get  the  whole  benefit 
due  to  his  own  load  factor.  I contend  that  in  the  matter  of 
diversity  factor,  the  consumer  ought  to  be  treated  under  the 
second  method. 

In  the  case  which  I cited  at  Manchester,  the  ratio 
obtained  under  the  first  method  (assuming  for  the  sake  of 
argument  that  the  existing  maximum  demand  at  the  station 
was  20,000  kw.,  and  that  the  sum  of  all  the  maximum 
demands  of  the  power  consumers  amounted  to,  say, 
40,000  kw.),  would  be — 

40,000  + 4,000  _ 2.2 

2u,0U0 

Whereas  in  the  second  case  it  is 

M00  = infinity. 

In  other  words,  in  the  first  case  the  consumer  is  only  given 
a 10  per  cent,  betterment  upon  what  he  would  get  if  he 
came  on  at  the  time  of  peak  the  same  as  the  other  con- 
sumers, whereas  in  the  second  case  he  would  be  entirely 
relieved  of  his  capital  and  other  fixed  charges,  owing  to  his 
only  coming  on  in  the  small  hours  of  the  morning,  as  in  the 
case  considered  by  me  at  Manchester. 

If  this  principle  be  granted,  and  I cannot  help  feeling  that 
it  is  the  right  one,  then  the  allocation  of  the  fixed  charges 
becomes  an  easy  matter,  and  it  is  only  necessary  to  add  a 
percentage  of  profit  on  to  the  true  running  cost  to  cover  all 
cases.  My  point  is  that  a consumer  coming. on  in  this  way 
in  the  dead  of  night  is  just  as  profitable  to  the  station,  if  he 
is  charged  in  the  above  manner,  as  the  ordinary  consumer 
would  be,  and  in  some  cases  even  more  so.  In  the 

one  case  the  station  incurs  a very  big  expendi- 
ture for  the  sake  of  getting  a consumer  ; it  has 

to  pay  heavy  charges  on  account  of  that  expendi- 

ture, and  my  contention  is  that  there  is  no  advantage 
to  the  municipality  in  the  mere  spending  of  greater  capital 
sums  of  money  and  paying  interest  on  these  sums,  but 
that  the  real  advantage  comes  in  the  question  of  what 
is  the  net  profit  after  all  the  other  expenses  have  been 
met.  It  is  this  which  goes  to  relieve  the  rates,  or  to 
reduce  the  cost  of  energy  to  future  consumers.  I do  not, 
therefore,  agree  with  the  suggestion  that  has  been  made 
by  some  speakers  that  a consumer  with  a maximum  demand 
occurring  between  midnight  and  6 a.m.  should  contribute 
something  towards  capital  charges,  but  suggest  that  it  is 
quite  sufficient  that  he  contributes  towards  net  vrofit 
charges. 

It  also  appears  to  me  that  in  the  desire  to  be  scrupulously 
fair  towards  the  old  consumers,  some  of  our  friends  are 
overshooting  the  mark,  and  are  grossly  unjust  towards  the 
new. .consumers.  Really,  we  are  hardly  to  expect  that  the 
old  consumers  startfd ' supporting  the  station  from  purely 
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philanthropic  motives  any  more  than  we  are  to  expect  that 
the  new  consumers  are  going  to  be  enormously  more  generous 
in  their  philanthropic  motives.  Anyway,  the  existing  con- 
sumer has  his  remedy  ; he,  too,  can  become  a “ restricted- 
hour  man  if  he  chooses  ! Lastly,  I am  not  at  all  sure 
that  if  the  restricted-hour  system  could  be  applied  in  the 
way  I suggest,  and  carried  up  till  reasonably  late  in  the 
afternoon,  a considerable  amount  of  business  might  not  be 
done  in  heating  and  cooking,  as  well  as  in  power.  Surely 
there  can  be  no  harm  in  offering  the  terms,  if  the  station  is 
properly  protected  against  spurious  peaks?  There  is  at  least 
the  chance  of  capturing  some  new  consumers,  and  that  is 
worth  something. 

, A.  M.  Taylor, 

King  s Heath,  July  6th,  1909. 


LEGAL 


Roche  v.  London  Electbobus  Co.,  Ltd. 

In  the  City  of  London  Court  on  Thursday  last  week,  before  Judge 
Rentoul,  K.C.,  a claim  was  made  by  Mr.  J.  J.  Roche,  trading  as 
J.  J.  Roche  & Co.,  83,  Queen  Victoria  Street,  E.C.,  electrical 
engineers,  to  recover  the  sum  of  £3  6s.  6d.  agaiost  the  London 
Electrobus  Co.,  Ltd.,  Whitehall  House,  Charing  Cross,  for  electrical 
engineering  work  done. 

Mb.  Aldis,  plaintiff's  solicitor,  said  that  the  claim  was  for  the 
difference  between  ordinary  time  and  overtime.  In  October  the 
plaintiff  was  instructed  by  an  insurance  company  to  do  certain  work 
to  the  defendants’  motor-generator.  While  that  was  being  done 
the  defendants’  manager,  Trehern,  saw  plaintiff’s  workmen  and 
instructed  them  to  work  overtime,  as  he  was  anxious  to  get  the 
work  done  immediately.  The  ordinary  time  had  been  paid  by  the 
insurance  company,  and  the  plaintiff  now  claimed  for  the  overtime, 

Plaintiff,  said  that  the  defendants  were  afraid  that  some  of 
their  omnibuses  would  be  stopped  if  the  work  was  not  done  at 
once.  They  worked  all  day  Sunday  and  all  night  to  do  it.  No 
date  of  finishing  the  work  was  agreed  to.  From  6 p.m.  to  10  p.m. 
they  paid  their  men  time  and  a quarter,  and  from  10  p.m.  during 
the  night  time  and  a half.  Part  of  the  claim  was  for  work  in- 
volving the  employment  of  a sub-contractor. 

Mb.  S.  Q.  Tbbhebn,  defendants’  manager,  said  that  the  plaintiffs 
were  employed  originally  by  the  British  Engine,  Boiler  and  Elec- 
trical Insurance  Co.,  Ltd.  He  had  only  agreed  to  pay  the  plain- 
tiffs overtime  if  the  work  was  finished  by  a particular  Monday,  and 
that  was  not  done. 

Judge  Rentoul,  K.C.,  found  for  the  plaintiff  for  the  amount 
claimed,  with  costs. 


Cbewe  Cobpobation  v.  Timpbeley. 

At  Crewe  County  Court  on  June  30th,  before  Judge  R.  Brown,  K.C., 
the  Crewe  Town  Council  sued  Wm.  Geo.  Timperley  for  £5  10s.,  for 
electricity  supplied  to  two  houses  owned  by  him. 

It  appeared  that  the  property  of  the  defendant  was  just  outside 
the  borough,  and  when  the  Corporation  decided  to  extend  the  area 
of  supply,  defendant  undertook  to  be  responsible  for  the  payment 
for  energy  used  by  his  tenants.  The  Corporation,  however,  did 
not  serve  the  demand  notes  upon  the  defendant,  but  upon  the 
tenants,  who  paid  in  the  ordinary  way.  One  of  the  tenants  left 
without  paying  the  account  which  was  due,  and  this,  which  formed 
the  present  action,  the  defendant  refused  to  pay,  on  the  ground  that 
the  Corporation  had  novated  the  agreement  by  not  having 
always  applied  to  him  for  the  money.  It  came  out  that  in  another 
agreement  the  tenants  had  indemnified  the  defendant  against  any 
sum  he  might  be  called  upon  to  pay,  and  the  defendant  further  con- 
tended that  the  Corporation  ought  not  to  have  allowed  the  tenant 
to  get  into  arrears  for  two  quarters. 

For  the  Corporation,  it  was  shown  that  on  one  occasion  when  there 
was  a change  of  tenancy,  defendant  applied  for  the  light  to  be 
re-connected,  and  the  work  was  done. 

The  Judge  said  the  defendant  had  not  a ray  of  defence,  and  he 
entered  judgment  against  him,  with  costs. 


W.  F.  Jackson  v.  F.  Bailey  and  F.  H.  Jackson. 

The  Lobd  Chief  Justice,  sitting  in  the  Ring’s  Bench  Division  on 
Thursday,  July  1st,  heard  an  action  brought  by  the  plaintiff,  of 
Beechwood  Avenue,  Wey bridge,  against  defendants,  of  64,  Bank- 
side,  London,  electrical  engineers,  for  breach  of  contract.  The 
action  had  to  do  with  an  invention  of  a clutch  for  use  in  wheeled 
vehicles  and  for  the  transmission  of  power. 

Mb.  Rufus  Isaacs, K.C.,appearingforthe  plaintiff, who isamember 
of  the  8tock  Exchange,  said  an  agreement  was  entered  into  between 
the  parties  in  September,  1906,  by  which  the  defendants,  who  were 
then  in  the  employ  of  the'City  of  London  Electric  Supply  Co.  as  chief 
and  second  engineer  respectively,  agreed  to  grant  to  the  plaintiff  the 
full  and  exclusive  licence  and  authority  to  construct  and  vend  a 
clutch,  which,  it  was  contended,  would  be  of  considerable  value  for 
use  in  machinery  for  the  transmission  of  power.  Defendants  agreed 
to  Jet  the  plaintiff  have  this  privilege  (or  £1,000,  and  to  supply  a 
specimen  1 'uteb  f-r  u'a  rn  a 2*-  motor.  The  dutch  supplied 


failed  when  put  on  trial,  and  plaintiff  claimed  for  the  return  of  his 
£1,000  and  asked  for  other  damages.  The  defendants  denied  any 
breach  of  warranty. 

Mb.  D.  Haviland,  an  expert,  exhibited  a model  of  the  clutch, 
and  explained  that  the  principal  portion  of  the  invention  was  an 
oil  cushion  constructed  inside  the  fly-wheel.  Owing  to  a leakage  of 
oil  the  clutch  would  not  work,  but  he  thought  that  upon  recon- 
struction it  would  be  improved  and  made  useful. 

Mb.  Simon,  K.C.  (for  defendants),  contended  that  he  had  no  case 
to  answer.  There  was  nc  breach  of  warranty,  because  the  clutch 
was  constructed  according  to  a workable  invention. 

Mb.  Isaacs  said  it  was  not  a defect  in  an  invention  that  the 
plaintiff  complained  about ; it  was  because  the  particular  sample 
which  was  provided  was  of  no  use  and  was  unworkable  because  of 
a defect  which  the  defendants  would  not  or  could  not  remedy. 

Mb.  Simon  said  he  would  call  no  witnesses,  and  his  Lordship 
reserved  judgment. 

On  Monday,  his  Lobdship  said  the  action  of  the  plaintiff  would 
fail.  The  proceedings  were  based  on  the  ground  that  the  defend- 
ants did  not  supply  a workable  sample  of  their  patent,  for  after  the 
clutch  had  been  fixed  to  the  motor  it  broke  down.  Plaintiff  paid 
the  £1,000  before  the  invention  was  tried,  to  obtain  certain  rights. 
The  patent  was  an  ingenious  device  which  failed  through  one  defect, 
which  the  inventor  could  not  foresee,  but  which  it  was  said  could  be 
remedied.  He  entered  judgment  for  the  defendants,  with  costs. 


Johnson  & Phillips,  Ltd.,  v.  Palmbb. 

By  this  action,  which  came  before  the  Lord  Chief  Justice  in  the 
King’s  Bench  Division  on  Tuesday,  the  plaintiff  company  sought  to 
recover  from  the  defendant  £300  paid  to  him  by  them  upon  con- 
ditions, which  it  was  alleged  had  not  been  fulfilled. 

Me.  Nobman  Cbaig,  on  behalf  of  the  plaintiff,  said  the 
defence  raised  was  that  the  payment  of  the  £300  was  an  out  and 
out  payment ; secondly,  that  even  if  the  money  was  repayable  by 
the  contract  defendant  was  entitled  to  detain  it  in  consequence  of 
the  acts  of  the  plaintiffs;  and  thirdly,  the  plaintiffs  were  in- 
debted to  the  defendant  in  respect  of  another  matter.  Plaintiffs 
were  the  well-known  firm  of  electrical  engineers,  and  the  defendant 
was  solicitor  to  the  West  Surrey  Light  Railway  Co  , which  was 
registered  on  October  19th,  1903,  its  object  being  to  construct  light 
railways  in  Surrey.  Subsequently  they  obtained  two  provisional 
orders— one  for  the  Guildford  Light  Railway  and  the  other  for  the 
Woking  and  Bagshot  Light  Railway,  and  the  present  inquiry-  was 
practically  limited  to  the  last  railway.  A Mr.  England  was  the 
intermediary  between  the  plaintiffs  and  the  defendant,  and  the 
directors  of  the  company,  which  was  ultimately  formed  for  the 
Woking  and  Bagshot  Light  Railway,  were  Mr.  Collinson  Hall, 
Mr.  Gardner  and  Mr.  Harrop.  Plaintiffs  were  approached  by  the 
defendant  with  the  view  to  their  being  the  contractors  who  should 
build  the  light  railways ; plaintiffs  were  invited  to  help  in 
the  financing  of  the  matter,  and  as  a matter  of  business  plaintiffs 
were  prepared  to  help  in  the  financing  if  they  got  the 
contract.  The  length  the  plaintiffs  were  prepared  to  go  in  financing 
was  that  they  were  to  apply  27J  per  cent,  of  the  contract  price  in 
both  the  Guildford  contract  and  the  Woking  and  Bagshot  contract 
in  subscribing  for  ordinary  shares  of  the  'fight  Railway  Co.  formed 
by  the  West  Surrey  Co.  Plaintiffs  were  also  to  pay  the  necessary 
deposits  to  the  Board  of  Trade— £1,000  and  £4,000— and  also  £4,000 
to  the  expenses  of  the  promoters  in  framing  the  Woking  and  Bag- 
shot  Provisional  Orders,  and  finally  plaintiffs  were  to  pay  £500  to 
the  defendant  towards  his  expenses  of  negotiation,  and  that  was  the 
basis  of  the  claim  in  the  present  case.  That  £500  was  divided  into 
£200  for  the  Guildford  expenses  and  £300  with  reference  to  the 
Woking  and  Bagshot  expenses.  The  £500  was  to  be  paid  on  the 
plaintiffs  obtaining  the  contract,  the  time  being  fixed  for  the  pay- 
ment ; but  the  defendant  made  application  for  the  money  before 
it  was  payable,  and  plaintiffs  paid  it  on  the  express  condition  that, 
if  the  plaintiffs  did  not  get  the  contract,  defendant  would  repay  it! 
That  was  in  writing,  and  the  real  issue  was  whether  the  plaintiffs 
were  entitled  to  get  the  £300  back,  having  regard  to  the  terms  of 
the  letters.  Plaintiffs,  through  their  managing  director,  always 
made  it  clear  that  they  were  not  going  to  be  employed  to  build 
railways  without  money,  and  that  any  contracts  entered  into  must 
be  settled  by  their  solicitors.  Counsel  then  read  correspondence 
which  had  passed  between  the  parties,  and  in  reply  to  his  Lordship, 
he  said  that  the  plaintiffs  did  not  get  the  contract  in  question 
because,  as  the  defendant  said,  they  would  not  consent  to  immaterial 
alteration. 

Mb.  John  Macgbegob,  the  managing  director  of  the  plaintiff 
company,  gave  evidence  to  the  effect  that  no  provisional  contract 
was  come  to  with  regard  to  the  Woking  and  Bagshot  railway,  and 
his  company  never  got  the  contract. 

Cross-examined,  he  always  insisted  that  the  payment  of  the 
£4,000  to  the  promoters  was  contingent  upon  the  money  being 
raised  and  the  contract  being  signed.  From  the  very  first  Mr. 
Palmer  or  the  West  Surrey  Co.  undertook  to  find  the  money  to 
carry  on  the  contract. 

Mb.  Geobge  Wale,  the  plaintiffs’  solicitor,  examined,  said  that 
from  first  to  last  the  matter  never  passed  out  of  the  region  of 
negotiation. 

Mb.  F.  E.  Pboctob,  electrical  engineer  in  the  employ  of  the 
plaintiffs,  examined,  said  he  took  part  in  the  negotiations  between 
the  parties.  No  final  agreement  waB  ever  come  to  so  far  as  he  knew. 

Mr.  Johnson  Edwabds  then  addressed  his  Lordship  on  behalf 
of  the  defendant,  contending  that  if  there  was  a condition  as  to 
the  repayment  of  the  £300,  plaintiffs  had  waived  it  He  further 
v’bmltted  that  the  financial  'arrangements  had  nothing  whatever 
to  d->  witli  the  contract  between  the  defendant  and  th»  plaintiffs. 
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Supposing  he  (counsel)  was  wrong  on  both  these  contentions,  he 
submitted  that  on  September  14th,  1906,  there  was  a sufficient 
agreement  arrived  at  which  enabled  the  defendant  to  keep  the  £300 
to  satisfy  his  fees. 

Defendant  was  examined,  and  at  the  conclusion  of  the  arguments 
judgment  was  reserved. 

The  Lobd  Chief  Justice,  in  delivering  his  reserved  judgment  on 
Wednesday,  said  that  it  was  clear  that  a great  deal  of  money  had 
been  spent  in  obtaining  the  Provisional  Orders,  and  that  the 
plaintiff  firm  was  approached  for  the  purpose  of  assisting  financially 
in  carrying  out  the  scheme.  The  plaintiffs'  only  interest  in  the 
matter  was  obtaining  the  contract,  and  they  were  not  liable  for 
preliminary  expenses.  The  plaintiffs  sent  the  cheque  on  the  clear 
understanding  that  if  the  contract  was  not  given  to  them  the  money 
would  be  returned.  As  the  contract  was  not  given  to  them, 
through  no  fault  of  their  own,  the  £300  must  be  paid  to  the 
plaintiffs,  and  there  must  be  judgment  for  them  for  that  amount, 
with  costs. 

Stay  of  execution  was  granted  on  the  money  being  paid  into 
Court  within  a fortnight. 


North-Western  Electb:city  and  Power  Gas  Co.,  Ltd. 

In  the  Companies'  Winding-up  Court  on  Tuesday  last,  petitions 
for  the  compulsory  winding-up  of  this  company  were  before  Mr 
Justice  Neville.  The  petitioners  were  Harper  Bros.  & Co.,  of 
London,  and  D.  Balfour  & Son,  St.  Nicholas  Buildings,  Newcastle. 

Counsel,  for  the  company,  asked  for  a week’s  adjournment, 
which  was  assented  to  by  Mr.  Mansell,  who  represented  the 
petitioners.  His  Lordship  accordingly  directed  the  hearing  to 
stand  over  until  Tuesday  next. 


Platinum  Corporation. 

In  the  Companies’  Winding-up  Court  on  Tuesday  last,  Mb.  Justice 
Neville,  on  the  petition  of  H.  B.  Gill  and  others,  made  an  order 
for  the  compulsory  winding-up  of  the  Platinum  Corporation,  Ltd. 

It  was  stated  that  the  company  was  doing  no  business  except 
holding  shares  in  other  companies,  and  such  business  as  was  done 
through  those  companies.  Under  those  circumstances  the  directors 
did  not  oppose  the  petition,  which  was  based  on  the  allegation  that 
the  sub  stratum  of  the  company  was  gone. 


The  Amalgamated  Radio-Telegraph  Co , Ltd. 

Mr.  Justice  Neville,  on  Tuesday,  heard  a court  summons  in  the 
matter  of  the  liquidation  of  this  company,  by  which  Mr.  Ashby 
claimed  remuneration  and  costs  in  respect  of  the  sale  cf  the 
company’s  assets. 

Mr.  Ashby,  a gentleman  largely  interested  in  radio-telegraphy, 
was  a shareholder  in  and  creditor  of  the  company,  and  was  its 
managing  director  before  it  went  into  liquidation.  At  his  sugges- 
tion, the  liquidator  suspended  the  sale  of  the  company’s  assets,  as 
he  thought  he  would  be  able  to  obtain  a better  price  than  that  at 
which  this  was  first  offered.  A better  price  was  ultimately  obtained, 
and  in  respect  of  the  sale  Mr.  Ashby  claimed  remuneration,  and 
aleo  his  costs,  for  attending  the  proceedings  in  Court  for  the  purpose 
of  carrying  the  sale  through. 

The  summons  was  opposed  by  the  liquidator. 

His  Lordship,  after  consulting  with  the  Master,  said  he  was  told 
that  Mr.  Ashby  was  not  authorised  to  act  on  behalf  of  the  Court, 
and,  therefore,  he  could  not  givs  him  any  remuneration.  Mr. 
Ashby  s attendance,  however,  no  doubt  facilitated  the  carrying- 
through  of  the  sale,  and  he  would,  therefore,  allow  him  the  costs  of 
such  attendance.  The  liquidator  was  given  his  costs  of  the  present 
summons. 


L.G.B.  INQUIRY  AT  WEST  HAM. 


The  Local  Government  Board  inquiry  into  the  application  by  the 
Corporation  of  West  Ham  for  borrowing  powers  to  a total  of 
£74,600,  as  detailed  in  our  issue  on  the  18th  ult.,  was  resumed  at 
Stratford  Town  Hall  on  Monday  last,  the  6th  inst. 

Mr.  H.  Ross  Hooper,  M.Inst.C.E.,  presided.  Mr.  R.  Elvy  Robb 
appeared  for  the  India-Rubber  and  Gutta-Percha  Works  Co.,  Ltd., 
„ °_°PP08e(*  the  application,  and  Mr.  Drucker  (instructed  by 
Mr.  Tweedy  Smith)  for  several  local  wiring  contractors,  who  con- 
sidered that  the  wiring  department  of  the  Council’s  undertaking 
unfairly  interfered  with  their  business.  The  Council  was  repre- 
sented by  its  chief  officials,  and  Mr.  Edward  Morten,  K.C.,  the 
Recorder  for  the  borough. 

It  will  be  remembered  that  the  inquiry  was  opened  a year  ago, 
and  adjourned  on  the  Council  refusing  to  disclose  details  of  the 
contracts  they  had  entered  into  for  the  sale  of  power.  It  has  since 
transpired  that  a very  large  contract  entered  into  for  five  years 
was  at  the  rate  of  0-37d.  per  unit,  and  that  the  whole  of  the  supply 
to  the  Silvertown  area — some  5£  million  units  per  annum — was 
sold  at  an  average  price  of  0’43d.  per  unit. 

On  the  resumption  of  the  inquiry,  Mr.  A.  H.  Seabrook,  the  late 
electrical  engineer  to  the  Council,  was  cross-esamined  by  Mr.  Robb 


as  to  certain  evidence  given  before  a Parliamentary  Committee  in 
19C6,  when  opposing  a power  Bill  promoted  by  the  London  County 
Council,  that  he  could  buy  additional  plant  at  a capitalised  value  of 
a little  over  10s.  per  kilowatt  , per  annum,  or  a capital  value  of 
between  £7  and  £8  per  kilowatt.  In  the  discussion  on  Mr.  Snell’s 
paper  on  the  “ Cost  of  Electrical  Energy  ” at  the  Institution  of  Elec- 
trical Engineers  18  months  ago,  he  had  stated  it  would  cost  at  least 
£12  per  kilowatt. 

Mr.  Seabrook  was  asked  if,  in  fixing  the  rates  to  be  charged,  the 
consumer  had  been  debited  with  his  proportion  of  the  capital 
charges.  The  answer  was  yes,  and  a long  discussion  took  place  as  to 
the  meaning  of  the  phrase  “ his  proportion  of  the  capital  charge,” 
Mr.  Seabrook  maintaining  that  it  meant  the  proportion  of  the 
capital  charge  incurred  in  giving  the  supply  to  that  particular  con- 
sumer, and  Mr.  Robb  arguing  that  it  ought  to  mean  the  proportion 
of  the  total  capital  charge  of  the  undertaking,  calculated  by 
comparing  his  share  of  the  total  maximum  load  on  the  station. 

Mr.  Seabrook  was  pressed  to  give  definite  figures  as  to  how  the 
proportion  of  the  capital  charges  allocated  to  the  0'37d.  customer 
was  calculated,  but  he  declined  to  do  so.  He,  however,  said  that 
the  amount  was  determined  by  the  maximum  load,  and  that  the 
only  effect  of  load  factor  was  to  reduce  the  sum  thus  allocated 
per  unit  and  the  price  of  energy. 

Asked  as  to  whether  he  considered  the  price  of  0'37d.  per  unit  a 
profitable  one,  Mr.  Seabrook  said  he  did,  and  would  be  glad  to 
get  others  requiring  a similar  supply  on  the  same  terms.  He  did 
not,  however,  feel  justified  in  giv.ng  tie  full  details  as  to  the  costs 
on  which  this  selling  price  was  based.  It  was,  however,  clear  that 
while  they  provided  for  the  share  of  capital  charges  incurred  in 
giving  the  power  supply,  they  did  not  provide  for  a proportional 
pait  of  the  capital  outlay  on  the  whole  of  the  undertaking. 

Mr.  Robb  then  discussed  the  question  of  the  price  of  l'53d.  per 
unit  charged  for  the  public  lighting  supply,  and  asked  for  an 
explanation.  Mr.  Seabrook  stated  that  a number  of  charges,  such 
as  carbons,  attendance,  &c.,  were  included,  and  would  not  accept 
Mr.  Robb’s  contention  that  ’98d.  per  unit  would  be  a fairer  charge 
which,  after  allowing  £500  per  annum  for  capital  charges,  still 
showed  an  overcharge  of  £1,252  per  annum. 

The  question  was  then  raised  that  the  1908  accounts  apparently 
showed  that  over  a million  units  had  been  sold  at  an  average  price 
of  336d.  per  unit.  It  was  explained  that  though  this  was  the  price 
paid,  it  was  not  the  price  charged,  as  a sum  of  £727  10s.  lOd.  had 
been  paid  to  one  customer  as  damages  for  interrupted  Bupply.  Mr. 
Robb  then  said,  as  this  had  happened  once,  and  the  sum  then  paid 
was  in  excess  of  the  Corporation’s  statutory  liability  of  40s.  per 
day,  it  might  happen  again,  and  due  provision  should  be  made  for 
this  contingency. 

The  large  number  of  units  lost  during  1909  in  distribution  were 
alluded  to,  and  Mr.  Seabrook  explained  it  was  largely  due  to  the 
increased  number  of  tramway  units  generated  by  the  turbine  plant 
and  then  transformed  to  direct  current. 

In  reply  to  Mr.  Morten,  Mr.  Seabrook  stated  that  no  lighting 
was  carried  out  in  the  Silvertown  area,  and  that  if  the  average 
capital  charge  on  the  whole  undertaking  had  been  used  in  deter- 
mining the  rate  of  charge,  not  a single  power  unit  would  have  been 
sold.  They  had  been  able  to  give  this  cheap  power  supply  without 
detriment  to  their  lighting  customers,  and  without  any  increase  in 
price  per  unit  to  them.  If  it  had  not  been  for  the  power  supply 
they  would  have  had  to  increase  the  price  per  unit  on  account  of 
the  diminished  output  due  to  the  use  of  metallic-filament  lamps. 

The  provision  of  cheap  electric  power  had  been  a great  benefit 
to  the  borough,  and  had  increased  considerably  the  rateable  value, 
as  well  as  provided  a large  amount  of  employment. 

The  Inspector  drew  Mr.  Beabrook’s  attention  to  the  small  reserve 
fund,  which,  with  the  £3,800  just  added,  was  under  £6,000,  while 
the  sum  contributed  in  past  years  from  the  rates  towards  deficits  in 
the  undertaking  was  about  £25,000.  Mr.  Seabrook  replied  that  as 
£93,599,  out  of  £438,558,  was  either  repaid  or  in  the  sinking  fund,  he 
did  not  think  a large  reserve  fund  necessary. 

Mr.  Robb  pointed  out  to  the  Inspector  that  bis  clients  did 
not  ask  for  the  entire  refusal  of  the  loan,  but  for  its  definite  allo- 
cation in  such  a way  that  no  renewals  of  existing  contracts  or  new 
contracts  should  be  entered  into  cn  similar  terms,  and  that  all 
future  contracts  should  contain  proper  safeguards  to  cover  the  risks  to 
the  Corporation  of  variations  in  the  price  of  coal  and  the  liability 
of  the  Council  in  case  of  failure  of  the  supply.  He  said  that  his 
clients  considered  that  the  undertaking  had  been  run  on  reckless  and 
improvident  lines,  arid  they  objected  as  ratepayers  to  be  liable  for 
the  errors  committed  through  the  optimism  of  the  two  extremely 
able  and  ambitious  young  men,  Alderman  Littler,  the  Mayor  of 
West  Ham,  and  Mr.  Seabrook,  who  had  been  the  guiding  spirits  of 
the  undertaking. 

They  considered  that  to  obtain  a true  idea  of  the  financial 
position  of  the  undertaking,  it  should  be  debited  with  the  following 
items : — 


Overcharge  for  public  lighting  £1,252 

Undercharge  for  capital  charges  on  motor  pur- 
chases   408 

Undercharge  on  rateB  due  to  low  assessment  ...  4,000 

Further  allowances  for  reserve  fund,  approximately 
2 per  cent,  on  total  capital  expenditure  of 

£438,658  8, COO 

Contingency  against  liability  in  case  of  break- 
down of  supply  ‘ 2,000 


£15,660 

Less  surplus  as  shown  by  1909  account  ...  3,853 


Estimated  deficit  on  year’s  working  ...  ...  £11,807 
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Mr.  Robb  closed  by  asking  whether  the  sinking  fund  was 
being  used  to  finance  the  undertaking,  but  was  refused  a reply 
on  the  ground  that  the  matter  was  involved  in  an  impending 
law  suit. 

Mr.  Stuart  Russell,  M.I.E  E.,  electrical  engineer  to  the  India- 
Rubber  and  Gutta-Percha  Works  Co.,  was  then  called.  He  said 
he  had  examined  the  reports  of  the  undertaking,  and  was  of  opinion 
that  the  price  of  '37d.  per  unit  was  unremunerative.  The  present 
output  of  the  station  was  about  15J  million  units  per  annum,  but 
taking  the  present  maximum  demand  of  6,100  kw.,  and  assuming 
the  ideal  load-factor  of  100  per  cent.,  which  would  give  an  output 
of  53  million  units  per  annum,  he  could  not  reduce  the  cost  of 
production  below  -412d.  per  unit  made  up  a3  follows: — 


Coal 

■200d. 

Oil,  waste,  &c.  ... 

•003d. 

Wages  ... 

•035d. 

Repairs... 

•013d. 

Rent,  rates  and  establishment  charges 

■028d. 

Capital  charges  ...  

•133d. 

•412d. 

The  capital  charges  were  obtained  by  dividing  the  whole  of  the 
capital  charge  pro  rata  over  the  output. 

If  the  maximum  demand  rose  to  8,000  kw.  and  the  output  to 
70.000,000  units,  on  a load  factor  of  100  per  cent,  the  figure  would  be 
reduced  to  ‘40 Id.  per  unit  These  figures  did  not  include  any  pro- 
vision for  reserve  fund  or  profit,  and  from  the  large  number  of  units 
concerned  they  showed  that  sales  at  the  prices  agreed  on  could  only 
be  made  at  a considerable  loss. 

Mr.  Russell  was  closely  cross-examined  by  Mr.  Morten  as  to  the 
effect  on  his  costs  of  the  allocation  of  the  whole  of  the  capital 
charges  over  the  entire  output,  and  admitted  that  if  this  were  not 
done  it  might  be  possible  to  supply  without  loss  at  the  quoted 
prices. 

Mr.  Morten  contended  that  the  position  of  the  lighting  consumers 
was  not  prejudiced  by  the  new  contracts  for  cheap  power,  but  that, 
on  the  contrary,  they  had  a “ prospective  benefit”  in  the  increased 
output  which  at  present  had  prevented  an  increase  in  the  price 
charged  per  unit. 

Mr.  Russell,  however,  persisted  in  maintaining  his  opinion  that 
the  capital  charges  should  be  distributed  over  the  whole  output 
irrespective  of  use,  but  having  regard  to  maximum  loads. 

Asked  to  account  for  the  improved  results  shown  in  the  last 
account,  Mr.  Russell  attributed  it  largely  to  improvements  in  methods 
of  working  and  lower  coal  contracts. 

Mr.  W.  H.  Patchell,  M.Inst.C.E.,  was  in  general  agreement 
with  Mr.  Stuart  Russell’s  figures.  He  had  independently  esti- 
mated the  cost  of  production  on  the.  basis  of  an  output  of  70 
million  units  from  the  present  plant,  viz , 8 000  kw.  with  a load 
factor  of  100  per  cent.,  and  found  it  to  be  '39d.  per  unit,  as  com- 
pared with  Mr.  Russell’s  -401d.  He  agreed  with  Mr.  Russell’s 
contention  as  to  the  allocation  of  capital  charges,  Out  admitted 
that  a difference  might  be  made  in  favour  of  a large  long-hour 
consumer  near  the  station,  as  against  a small  Bhort-bour  consumer 
some  distance  away  and  involving  expenditure  on  mains. 

On  the  resumption  of  the  inquiry  on  Tuesday,  the  question  of 
the  management  of  the  sales  department  was  again  considered. 

Mr.  Huddleston,  Messrs.  Siemens’s  representative,  again  re- 
pudiated the  manufacture  of  the  cable  sold  to  Messrs.  Troup, 
Curtis  & Co.,  and  reputed  to  be  of  their  make,  and  Mr.  Coxell, 
clerk  to  Messrs.  Troup,  Curtis  & Co.,  repeated  his  evidence  as  to 
the  prices  charged  by  the  Corporation  for  cable  being  lower  than 
trade  prices  of  non-Assoeiation  cables  of  British  make. 

It  was  then  explained  by  the  Corporation  that  the  cable  was  of 
German  make,  and  that  owing  to  a label  being  misplaced  a mistake 
had  been  made  in  stating  it  was  of  Siemens’s  make.  As  to  price, 
this  showed  a profit  of  15  per  cent. ; samples  had  been  tested, 
and  several  insurance  companies  had  agreed  to  accept  it.  It 
was  claimed  that  the  mistake  was  an  isolated  one,  and  afforded 
no  ground  for  the  charges  of  selling  goods  under  false  trade  names 
which  had  been  imputed  to  the  department. 

The  profit  and  loss  account  of  the  sales  department  for  the  year 
1909  which  had  been  promised  by  Mr.  Patterson,  the  borough 
treasurer,  was  handed  in. 

A number  of  questions  were  asked  by  the  Inspector,  who  pointed 
out  there  was  no  sinking  fund  provision  for  the  £14,000  worth  of 
motors  which  had  been  purchased  in  connection  with  the  motor- 
hiring scheme.  This  should  amount  to  £1,760,  a sum  which  far 
outweighed  the  £250  Is.  5d.  shown  as  profit  on  tbiB  item. 

It  was  explained  that,  as  the  money  was  not  yet  borrowed,  no 
sinking  fund  charges  actually  bad  to  be  paid,  and  that  a sum  of 
£759  had  been  allowed  for  depreciation.  The  Inspector,  however, 
insisted  that  the  fact  that  the  money  had  not  been  borrowed,  but 
provided  temporarily  from  other  sources,  did  not  exonerate  the 
Council  from  the  duty  of  providing  the  necessary  sinking  fund  for 
the  redemption  of  the  loan. 

Mr.  I)  nicker  oomplaiDed-that  the  rent.,  rates  and  taxes  charge  of 
£20  was  insufficient ; that  no  part  of  the  advertising  charges 
of  the  whole  undertaking  were  allocated  to  it,  and  that  the 
item  of  hire  of  arc  lamps,  on  which  a loss  was  acknowledged,  had 
been  omitted. 

If  due  allowance  were  made  for  these  items,  the  department 
would  show  a heavv  loss,  and  he  contended  it  was  unjust  to  his 
clients  for  such  unfair  competition  to  be  subsidised  by  the  rates. 

Mr.  Fines,  on  behalf  of  the  Ratepayers’  Defence  Association, 
Mr.  Duke  and  Mr.  Bishop,  on  behalf  of  the  ratepayers,  asked  the 
Inspector  to  advise  the  Boird,  in  granting  the  loan,  to  impose 
stringent  regulations  as  to  the  way  in  which  the  accounts  of  the 


undertaking  should  be  kept,  and  to  insist  on  their  being  audited  by 
one  of  their  own  auditors. 

Mr.  Morten  then  replied  on  behalf  of  the  Corporation.  He 
claimed  that  in  reality  the  whole  of  the  opposition  was  interested, 
and  had  in  it  an  element  of  trade  competition.  He  defended  the 
management  of  the  Bales  department,  denied  that  it  had  unfairly 
competed  with  local  contractors,  and  held  that  it  was  a 
valuable  asset  which,  by  its  indirect  effects,  helped  the  general 
prosperity  of  the  undertaking.  The  Corporation  were  satisfied 
with  its  results. 

Dealing  with  Mr.  Robb’s  opposition  on  behalf  of  the  India-Rubber 
Co.,  he  said  that  when  on  the  previous  day  Mr.  Robb  had  agreed  to 
the  necessity  for  the  loan  being  granted,  and  limited  his  demands 
to  the  conditions  on  which  it  should  be  allowed,  he  had  considerably 
modified  his  attitude. 

As  to  the  claim  that  the  loan,  if  granted,  should  be  used  for  the 
specified  purposes,  the  Inspector  had  carefully  examined  the  appli- 
cation, and  it  was  unnecessary  to  specify  such  an  instruction,  it  was 
implied  in  the  permission. 

Mr.  Morten  then  dealt  with  the  absence  of  any  sliding  scale  for 
variations  in  the  price  of  coal  from  the  low  priced  long  term  con- 
tracts. He  considered  this  a fair  business  risk,  it  was  quite  aB 
likely  to  go  down  in  price,  when  the  Council  would  get  the 
advantage,  as  to  increase  in  cost  which  would  be  a disadvantage  to 
the  Council. 

He  then  considered  the  question  of  the  allocation  of  capital 
charges,  which,  he  said,  was  the  real  point  at  issue.  The  opposi- 
tion claimed  that  consumers  should  be  treated  alike,  consideration 
only  being  given  to  their  relative  maximum  demand,  while  the 
Corporation  insisted  that  only  that  proportion  of  the  total  capital 
charges  which  were  directly  connected  with  the  supply  to  that 
particular  consumer  or  class  of  consumer  should  be  considered. 
The  undertaking  had  commenced  as  a purely  lighting  system,  and 
the  power  supply  had  been  commenced  at  a much  later  date.  It 
would  obviously  be  unfair  to  make  the  power  consumers  responsible 
for  capital  charges  incurred  in  the  early  days  of  the  lighting  under- 
taking. Again,  it  had  been  admitted  by  Mr.  Patchell  that  some 
difference  must  be  made  between  the  long-hour  large  consumer  who 
built  a factory  close  to  the  generating  station  and  the  small 
consumer  in  a distant  part  of  the  borough.  The  fairness  of  dis- 
crimination once  allowed — the  policy  of  the  Corporation  was  not' 
merely  the  logical,  but  the  only  sound  commercial  one. 

He  contended  that  the  lighting  consumer  was  in  no  way  pre- 
judiced by  the  addition  of  the  low-price,  long-hour  power  users, 
and  that  it  was  only  the  enlightened  policy  of  the  Council  in 
taking  steps  to  encourage  the  power  demand  which  had  caused  the 
great  improvement  in  the  accounts  of  1909  as  compared  with  1908. 
This  improvement  would,  in  his  opinion,  be  maintained,  and  the 
undertaking  would  in  future  years  be  able  to  bear  all  charges 
which  could  fairly  be  allocated  to  it.  The  advent  of  cheap  power 
had  been  such  a benefit  to  the  borough,  that  even  a loss  on  the 
undertaking  would  have  been  justified. 

The  Inspector  then  closed  the  inquiry, intimating  that  he  would 
report  to  the  Board  in  due  course. 


BUSINESS  NOTES. 


Consular  Notes. — German  East  Afrjca.— The  British 

Vice-Consul  at  Dar-es-Salaam  reports  that  that  town  is  supplied 
with  electric  light  by  the  Central  Railway  Co.  at  a cost 
equivalent  to  about  lOd.  per  unit.  The  electric  lighting  of 
the  streets,  both  in  the  European  and  native  quarters,  of 
which  the  estimated  cost  was  £6,000,  was  expected  to  be  com  - 
pleted  by  the  end  of  March,  1909.  The  cables  are  underground 
in  the  European,  and  overhead  in  the  native  quarters.  German 
East  Africa  is  connected  with  the  international  cable  system  by  a 
cable  from  Dar-es-Salaam  to  Zanzibar  via  Bagamogo.  There  are 
telegraph  stations  at  the  post  offices  of  Amani,  Bagamogo,  Bis- 
marckberg,  Dar-es-Salaam,  Kilimantende,  Kilossa,  Kilwa,  Korogwe, 
Lindi,  Mikendani,  Mohoro,  Mombo,  Morogoro,  Moschi,  Mpapua, 
Muanza,  Muhesa,  Pangani,  Sadani,  Tabora,  Tanga,  Ujiji,  Wilhelm- 
stal  and  Wrigiri.  Dar-es-Salaam,  Tanga,  Bagamogo  and  Pangani 
possess  local  telephone  systems. 

Later  in  his  report  the  Vice-Consul  states  that  the  development 
of  the  cultivation  of  Ceara  rubber  in  German  East  Africa  has  been 
remarkable.  It  is  estimated  that  in  the  next  two  or  three 
years  the  total  number  of  trees  in  the  Colony  will  have 
increased  to  some  6,000,000.  The  chief  oistricts  in  which 
this  rubber  is  grown  are  Wilhelmstal — which  alone  is  ex- 
pected to  possess  4,000,000  trees  by  the  end  of  1921 — Lindi, 
Kilwa  and  the  lowlands  of  Moschi,  while  plantations  are 
springing  up  at  many  points  al  ng  the  two  railways.  No  separate 
statistics  are  available  of  the  exports  of  Coara  rubber  as  compared 
with  the  native  varieties,  but  as  the  trees  are  not  tapped  sb  a rule 
until  r.hey  are  three  years  old,  the  amount  ean  scarcely  be  very  large 
at  present,  and,  in  any  case,  statistics  would  give  little  indica- 
tion of  the  great  future  which  is  believed  to  await  the  cultivation 
of  this  rubber  in  German  East  Africa.  Whether  this  belief  is  fully 
justified  remains  to  be  proved  by  the  results  achieved  in  the  next 
few  years  Some  uncertainty  would  still  appear  to  exist  as  to  the 
best  method  of  tapping  the  trees,  and  experiments  made  in  this 
direction  by  the  Biological  Institu'd  at  Amani  are  likely  to  h »d  to 
the  production  of  a purer  and  more  remarkable  rubber.  Mean- 
while, results  at  present  attained  have  led  to  the  belief  that,  so 


Vol.  65.  No.  1,650,  Jolt  9,  1909.]  THE  ELECTRICAL  REVIEW. 


68 


loner  as  the  price  of  rubber  is  maintained  at  its  present  level, 
nothing  short  of  the  invention  of  an  efficient  substitute  can  prevent 
rubber-growing  in  German  East  Africa  from  becoming  a successful 
and  profitable  undertaking.  The  sudden  preference  shown  by 
rubber  planters  for  this  rubber  has  led  to  a great  neglect  of  other 
valuable  qualities.  Considerable  success  is  said  to  have  been 
achieved  by  an  experimental  plantation  of  a native  liana  belonging 
to  the  Landolphia  family,  and  known  scientifically  as  Landolphia 
Stolzu  Busse. 

Java. — The  British  Consul  at  Java  reports  that  the  area  under 
rubber  cultivation  there  has  been  further  increased  during  1908. 
Exports  are  still,  as  for  some  years  they  must  continue  to  be,  on  a 
limited  Beale,  but  the  small  quantities  of  Ceara,  Castilloa  and  Ficus 
elastica  which  have  been  shipped  have  sold  at  high  prices.  Hevea 
has  so  far  only  gone  forward  in  Bample  lots,  but  these  have  been 
sufficient  to  prove  that  Java  Para  rubber  is  &s  good  as  either  the 
Federated  Malay  States  or  Ceylon  rubber. 

United  States. — The  British  Consul  at  San  Francisco  reports 
that  the  Southern  Pacific  Railroad  Co.  has  begun  work  on  a large 
power  bouse  at  Frentvale,  Alameda  County,  to  supply  the  current 
for  operating  the  extensive  electric  system  intended  to  supplant 
the  present  steam  system  in  use  in  the  cities  on  the  east  side  of  the 
Bay  of  San  Francisco,  The  power  house  will  contain  two  large 
dynamos  of  5,000  h.f.  each,  and  will  furnish  sufficient  current  to 
operate  all  the  lines  running  in  Oakland,  Alameda  and  Berkeley. 
A new  licence  has  been  granted  by  the  city  of  Alameda,  and  the 
work  of  e'ectrifying  the  lines  running  through  the  town  has  already 
begun.  The  work  begun  by  the  Great  Western  Power  Co.  in  1906 
to  drive  a tunnel  through  the  bank  of  the  Feather  River  where  it 
forms  a horseshre  about  20  miles  north  of  Oroville,  in  Bulte 
county,  wa-<  completed  in  Dei  ember  last.  Toe  neck  of  the  bend 
is  about  15,000  ft.  across  where  tha  hor=eshoe  begins,  but  the 
channel  of  the  river  is  more  than  500  ft.  lower  than  at  the  upper 
point.  The  tunnel  which  will  carry  the  entire  contents  of  the  river 
to  the  generating  machinery  has  been  cut  three  miles  through  a 
mountain.  In  that  distance  it  has  a drop  of  75  ft.,  but  from  the 
lower  end  of  the  tunnel  to  the  power  house  there  is  a plunge 
equivalent  in  all  to  a drop  of  540  ft.  The  tunnel  is  solidly  lined 
with  concrete  and  finished  smoothly  inside  to  prevent  friction. 
The  plant  is  to  have  eight  electric  generating  machines  of 
18,000  h.p.  each,  and  four  of  them  were  put  in  operation  at  the 
openiug.  Already  £2, 000, 000  has  been  expended  upon  the 
electric  plant  at  Lis  Plumas,  on  the  Feather  River.  It  is  said  that 
this  will  be  the  largest  electric  generating  station  in  the  world, 
beiDg  capable  of  producing  144,000  h.p.,  which  exceeds  even  the 
plant  at  Niagara.  Power  is  being  furnished  by  this  company  to 
the  new  Cowell  Cement  Works  in  Contra  Costa  County,  by  an  over- 
head wire,  supported  by  steel  masts,  some  150  miles  long. 

Experiments  are  still  being  carried  on  with  an  electric  iron 
smelter  on  the  Pitt  River,  Shasta  County,  California.  The  small 
furnace  with  which  the  early  experiments  were  made  is  being 
replaced  with  a plant  which  will  use  2,000  h.p.  of  electric  energy, 
and  will  turn  out  a large  quantity  of  iron.  The  new  furnace  is 
practically  complete,  and  was  to  be  ready  to  beein  operations  in  the 
early  part  of  1909.  *If  this  plant  solves  the  problem  of  producing 
pig-iron  without  fuel  a new  industry  of  great  importance  will  be 
added  to  the  list  of  Californian  enterprises.  Some  attempts  have 
been  made  to  produce  pig-iron  with  oil  as  fuel,  but  these  experi- 
ments have  not  met  with  much  success,  and  all  the  plants  have  been 
abandoned. 

The  British  Vice-Consul  at  Los  Angeles  reports  that  the  three 
principal  electrical  companies  there,  Btate  in  their  reports,  that  the 
total  amount  of  electricity  in  Kw.-hours  furnished  and  supplied 
during  the  year  1908  was  184,370,000.  They  further  report  the 
total  cost  of  their  properties  to  be  £3,900,000. 

There  are  nearly  700  miles  of  electric  tramway  in  Los  Angeles 
and  connecting  Los  Angeles  with  neighbouring  towns.  The  longest 
of  the  suburban  lines  is  to  Santa  Ana,  a distance  of  30  miles. 
These  trams  run  at  the  very  high  speed  of  from  40  to  60  miles  an 
hour  on  the  suburban  lines. 

Greece.— The  British  Consul  in  the  Pirseus  reports  that  the  elec- 
trification of  the  local  tramway  system  has  been  pushed  forward, 
and  now  some  26  miles  are  in  use.  The  number  of  cars  already 
imported  amounts  to  120,  and  40  more  are  expected  ; these  and 
most  of  the  plant  are  of  Belgian  origin.  The  total  number  of 
employ '-s  is  750.  A further  124  miles  will  be  undertaken  during 
1909.  6 

Holidays. — We  have  before  us  a booklet  published  by 
the  Paris-Orleans  Railway  Co.,  with  views  of,  and  a good  deal  of 
matter  relating  to,  the  various  places  of  historic  and  general 
interest  served  by  the  company’s  Bystem.  Intending  tourists 
can  obtain  a copy  of  the  brochure  from  the  Art  Publishing  Co  . 34 
Norfolk  Street,  Strand,  W.C. 

Catalogues  and  I-ists. — Messrs.  Simplex  Conduits 

Ltd  , Birmingham  and  London. — A number  of  new  leaflets  giving 
illustrated  particulars  and  prices  of  their  Simplex-Isaria  electricity 
meters,  watt-hour  meters  for  a.c.,  and  ampere-hour  meters  for  con- 
tinuous-current ; curves  of  accuracy,  diagrams  of  connections,  and 
notes  of  dimensions,  are  given.  The  company  is  laying  down  at 
its  premises,  116,  Charing  Cross  Road,  W.C.,  a completely  equipped 
testing  and  calibrating  plant  in  connection  with  its  meter  business. 
Large  stocks  of  various  types  are  carried  at  that  address 

Messes.  Fyfe,  Wilson  & Co.,  145,  Bath  8treet,  Glasgow.— Four- 
page  illustrated  list  relating  to  their  paraffin  and  petroi  engine 
sets,  switchboards,  batteries,  for  country  house,  shooting 
lodge  and  other  small  electric  lighting  installations. 

Tudor  Accumulatob  Co.,  Ltd.,  119,  Victoria  Street,  S W — 
Two  leaflets,  one  giving  a list  of  their  complete  bitteries  of  14  and 
27  cells  for  25  and  40-volt  installations,  with  prices  arranged  in 


tabular  form ; the  other  indicates  the  approximate  rates  for 
carriage  of  acids  to  the  principal  stations  in  the  United  Kingdom. 

Messes.  Donovan  & Co.,  12,  Barwick  Street,  Birmingham  — 
Various  lcose  lists  dealing  respectively  with  “ Danco  ” single- 
enclosure arc  lamps,  “ Barwick  ” motor-starters,  metal-filament 
lamps,  replacement  fuses  and  main  switches. 

Messes.  Wm.  Geipkl  & Co.,  72a,  8t.  Thomas  Street,  S.E.— 
Revised  price  list  of  Henrion  carbons  for  open  and  enclosed  arc 
and  flame  lamps. 

Messes.  Jaeger  Bros.,  47,  Victoria  Street,  S.W.— Catalogue 
(80  odd  pages)  containing  illustrations  of  a variety  of  electric 
lighting  and  bell  devices  and  fittings.  Prices  are  indicated  in 

red. 

Messrs.  Tetley  & Co , Falcon  Electrical  Works,  Salford.— 
Illustrated  price  leaflets  of  “ Rex  ” push  and  pull  switch  fuses, 
ironclad  switches,  door  switches,  &c. 

The  General  Electric  Co.,  Ltd.,  Queen  Victoria  Street,  E.C. 
-32-page  booklet  (pocket  size)  living  fully  illustrated  particulars 
and  prices  of  various  types  of  “Freezor”  electric  fans  (a.c.  and  c c. 
for  desk,  bracket  and  ceiling  service  in  the  house,  offices,  hotels, 
ships,  railway  carriages,  &c  ),  “Bandy”  electric  punkahs,  small 
power  motors,  electric  bench  drills,  polishing  and  buffing  machines, 
&c.  The  title  of  the  booklet— “ A Good  Breeze ’’—indicates  at 
once  the  nature  of  the  greater  part  of  the  contents.  A second 
larger  publication  of  8 pp.  enters  more  fully  into  the  description 
of  the  “ G.E.C.”  “Bandy”  electric  punkah,  and  discusses  the 
advantages  of  the  electrical  punkah  over  the  mechanical  punkah 
and  the  ceiling  fan. 

Messrs.  Krupka  & .Jacoby,  11,  Queen  Victoria  Street,  E.C.— 
Several  new  lists.  One  dealB  with  some  modern  electric  light 
fittings — “Majolica”  fittings,  solar  brackets,  tantalum  arcs,  water- 
tight fittings  for  tantalum  lamps,  adaptors  snd  glass  shades ; a 
second  is  devoted  to  tantalum  lamps  and  fittings  specially  designed 
for  ship  and  harbour  lighting,  and  a third  gives  prices  of  small 
motors  of  from  h.p.  to  3 h.p. 

Clarke’s  Crank  and  Forge  Co.,  Ltd.,  Lincoln.— Pamphlet, 
as  issued  at  the  recent  Royal  Show,  showing  neat  illustrations  of 
all  classes  of  their  cranks  as  supplied  for  steam  and  gas  engines, 
motor-caTS,  &c,,  in  Siemens-Martin  acid  process,  nickel,  nickel- 
chrome,  vanadium  and  other  steels. 

Witton-Kbamer  Electric  Tool  and  Hoist  Co.,  Witton, 
Birmingham,  and  71,  Queen  Victoria  Street,  E.C.— Various  lists  of 
electric  suspension  and  mono-rail  trolley  hoists,  transportable 
electric  tool  equipments,  a.o.  and  d.c.  electric  brake  magnets, 
ordinary  and  magnetic  drill  posts,  and  tube  scrapers.  The  company 
has  recently  acquired  the  goodwill  of  the  business  of  Kramos,  Ltd., 
of  Bath,  including  patterns,  designs,  patents  and  trade  marks,  and 
is  carrying  on  the  manufacture  of  the  above  lines. 

Pope’s  Electric  Lamp  Co.,  Ltd.,  Willesden,  N.W.— Illustrated 
price  list  of  their  “ Y R ” metal-filament  lamps,  showing  different 
shapes  of  bulbs,  and  giving  prices  for  lamps  of  various  voltages  and 
candle-powers. 

Messrs.  Drake  & Gorham,  Ltd.,  66,  Victoria  Street,  S.W.— 
Several  new  pamphlets  as  follows: — No.  146  describing  the 
“Quartz”  system  of  electric  heatiDg  (Bastian  patentp) ; No.  145 
detailing,  and  giving  prices  of  the  “ Phoenix  ” lantern  (“  Streetlite  ” 
patent),  the  ventilating  system  of  which  is  claimed  to  prevent 
blackening  of  lamp  bulbs;  also  No.  144,  containing  8 pp.  of 
illustrations,  tabulated  voltages,  current  consumptions  and  prices,  of 
Osram  lamps,  and  giving  notes  of  instructions  for  ordering  and 
handling  the  lamps. 

Century  Electric  Co  , St.  Louis,  U.S. A.— 40-page  well- 
illustrated  bulletin  (No.  12),  in  which  their  single-phase  self- 
starting motors  are  described,  and  some  of  their  applications  are 
shown,  dimensional  and  other  drawings  being  included. 

Trade  Announcements.— The  book  departments  of 

the  McGraw  Publishing  Co.  and  the  Hill  Publishing  Co.  have 
consolidated  under  the  corporate  name  of  the  McGraw-Hill 
Book  Co.,  with  offices  after  July  1st,  at  239,  West  39th  Street,  New 
York.  This  consolidation  brings  together  two  of  the  most  active 
publishers  of  technical  books  in  America.  The  Hill  Publishing 
Co  , which  controls  the  American  Machinist , the  Engineering  and 
Mining  Journal , and  Power  and  the  Engineer.  Tbe  McGraw 
Publishing  Co.,  which  issues  the  Electrical  World,  Electric  Railway 
Journal  and  the  Engineering  Record. 

Messrs.  Laidleb,  Ritchie  & Co.,  Ltd  . of  Manchester,  announce 
that  their  representation  of  Messrs.  J.  & H.  Grevener  terminated  on 
June  30th. 

Messrs.  George  McCartney  & Co.,  engineers,  Burnside  WorkB, 
Cumnock,  N.B.,  have  appointed  the  E.M.F,  Manufacturing  Co., 
10,  Ironmonger  Lane,  E.O.,  as  their  representatives  tor  London 
and  the  Southern  Counties,  and  Messrs.  C.  E.  Lugard  & Co.,  Fields 
Buildings,  Middlesbrough,  as  their  representatives  for  the  North- 
East  Coast  District. 

As  was  announced  on  p.  1013  of  our  issue  of  June  18th,  the 
business  formerly  carried  on  by  Vaughan  & Cook  will  in  future  be 
conducted  by  the  Vaughan  Engineering  Installations,  Ltd. 
Mr.  T.  W . Vaughan  remains  on  the  board,  and  all  work  will  be 
carried  on  under  his  personal  supervision  as  before. 

Book  Notices. — Sport's  Workshop  Receipts.  Yol.  I. 

Acetylene  Lighting— Drying.  London  : E.  & F.  N.  8pon.  Price 

3s.  net. — 11  Workshop  Receipts”  is  one  of  those  works  that  every- 
body knows,  and  without  which  no  library  is  complete.  It  is  the 
product  of  many  years’  painstaking  compilation  from  innumerable 
sources,  and  naturally  it  has  suffered  in  the  past  from  the  defects 
to  which  all  such  encyclopedic  works  are  liable : it  has  become 
overgrown  and  unwieldy,  and  the  maintenance  of  logical  and 
systematic  order  has  been  impossible.  To  remedy  these  defects 
the  publishers  have  wisely — though,  perhaps,  somewhat  tardily — 
decided  to  reorganise  the  whole  work  with  the  aid  of  expert  editors, 
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who  have  thoroughly  revised  the  accumulation  of  receipts,  and 
have  reduced  them  to  alphabetical  order.  That  the  scope  of  the 
work  and  its  magnitude  have  not  also  been  reduced  is  clear  from 
the  fact  that  the  first  volume  only  reaches  “ Drying  ” ; we  may, 
therefore,  look  for  some  half-dozen  volumes  in  all  to  complete  the  set. 
To  review  in  detail  a collection  of  independent  articles  of  this 
description  is  a Herculean  task,  calling  also  for  an  omniscienoe 
which  is  not  ours ; we  can  only  mention  briefly  a few  items  of 
special  interest  to  electrical  engineers,  though  we  by  no  means 
suggest  that  the  many  other  subjects  dealt  with  are  not  likely  to 
be  useful  to  them  on  occasion.  Passing  by  Anemometers,  Belting 
and  Bitters,  we  find  several  pages  devoted  to  the  Corrosion,  In- 
crustation and  Covering  of  Boilers,  which  include  detailed  analyses 
of  several  classes  of  water  and  of  the  resulting  boiler  scales,  with 
a series  of  receipts  for  boiler  compositions  and  processes  of  purifi- 
cation. Briquette-making  is  the  subject  of  an  interesting  article. 
Cements  and  Lutes  naturally  occupy  a very  lengthy  section,  though 
a number  of  important  adhesives,  such  as  glue,  are  deferred  to  later 
volumes.  Concrete  is  dealt  with  at  fair  length,  and  a variety  of 
subjects  of  minor  importance  with  which  the  engineer  is  called 
upon  to  deal  from  time  to  time.  We  feel  sure  that  the  revised 
volumes  will  enter  upon  a new  era  of  usefulness  and  will  enjoy  at 
least  equal  popularity  with  their  forerunners. 

Journal  of  the  I.E.E.,  June,  1909.  Yol.  42.  No.  195. — This 
part  contains  “ The  ‘ G.B.  ’ System,”  by  S.  Clegg ; “ Parallel 
Operation  of  Alternators,”  by  Dr.  E.  Rosenberg ; “ Electrical 
Distribution  Systems,”  by  J.  W.  Beauchamp  ; “ Improvement  of 
Power  Factor  in  a.c.  Systems,”  by  M.  Walker ; “ Early 

Experiments  in  Electric  Traction,”  by  W.  W.  Lackie ; 
“ Electro-Hydraulic  Pumping  Plant  at  the  Bristol  Docks,”  by 
W.  A.  Clatworthy  ; and  “ Researches  on  the  Magnetic  Properties 
of  a Series  of  Carbon  Tungsten  Steels,”  by  T.  Swinden.  London : 
E.  & F.  N.  Spon,  Ltd.  1909.  Price  5s. 

“ Kapazitat  und  Induktivitrit.”  By  Dr.  E.  Orlich.  Brunswick  : 
Friedr.  Vieweg  & Sohn.  1909.  Price  M.  14. 

“Atlas  der  Elektropathologie.”  By  Dr.  S.  Jellinek.  Berlin: 
Urban  & Schwatzenberg.  1909.  Price  M 35. 

“ Science  Abstracts.”  Sections  A.  and  B.  Vol.  12.  Part  6. 
No.  138.  London:  E.  & F.  N.  Spon.  1909.  Price  2s.  6d.  per 
number. 

“ Stroboscopic  Measurements  of  Alternating-Current  Frequency 
with  Electric  Lamps”;  and  “The  Influence  of  Frequency  on  the 
Equivalent  Circuits  of  Alternating-Current  Transmission  Lines.” 
By  A.  E.  Kennelly.  Reprinted  from  the  Electrical  World.  New 
York  : From  the  Author. 

"The  Post  Office  Electrical  Engineers’  Journal.”  July,  1909. 
Vol.  2.  Part  2.  London  : H.  Alabaster,  Gatehouse  & Co.  lc.  net. 

“ Electricity  for  Everybody ; a Popular  Handbook.”  By  R. 
Borlase  Matthews,  Wh.  Ex.  London:  The  Electrical  Press,  Ltd., 
1909.  Price  5s.  n t,  post  free. 

Bankruptcy  Proceedings.— Charles  and  Gustave 

Markt,  lately  trading  under  the  style  of  Markt  Bros.  & Co.,  at 
Curtain  Road,  E.C. — The  debtors  attended  at  the  London  Bank- 
ruptcy Court  on  July  2nd,  for  public  examination,  before  Mr. 
Registrar  Brougham.  The  statement  of  affairs  lodged  by  the 
debtors,  shows  total  liabilities  £18,313  (unsecured  £16,155)  ; assets 
valued  at  £417 ; and  a deficiency  estimated  at  £15,737.  The 
estate  is  being  administered  in  bankruptcy  by  Mr.  S.  P.  Child,  O.A., 
acting  as  trustee,  with  the  assistance  of  a Committee  of  Inspection. 
According  to  the  observations  of  Mr.  G.  W.  Chapman,  Official 
Receiver,  and  the  statements  of  the  debtors,  they  attributed  their 
insolvency  to  the  failure  of  the  Auto-Claw  Co.,  Ltd.,  in  which  their 
money  was  locked  up,  to  depression  in  trade,  and  to  the  loss  of 
their  principal  agency.  The  particulars  have  already  been  reported 
in  the  Electrical  Review  (.June  25th,  p.  1042).  The  examination 
of  both  debtors  was  concluded. 

A receiving  order  was  made  on  June  30t.h  in  the  case  of  W.  T. 
Habbis,  electrical  engineer,  Commercial  Road  and  Emanuel  Street, 
Portsmouth,  on  his  own  petition. 

Annual  Outings. — The  Armorduct  Co.’s  head  office 

Btaff,  accompanied  by  some  of  the  branch  managers  and  agents — a 
company  about  40  strong— as&mbled  at  Windsor  on  Saturday 
morning,  boarded  the  Diamond  Queen,  and  proceeded  up  river  to 
Bourne  End,  luncheon  being  taken  en  route.  On  arrival  the  com- 
pany’s cricket  team  played  a game,  whilst  other  members  of  the 
party  indulged  in  punting  and  other  pursuits.  Tea  was  served  on 
the  return  journey.  The  company  assembled  at  the  White  Hart 
Hotel  at  Windsor,  where  dinner  was  served,  after  which  songs  and 
music  concluded  a pleasant  day.  The  managing  director,  in  con- 
gratulating the  staff  on  the  success  of  the  outing,  pointed  out  that 
it  was  only  in  harmony  with  the  successful  development  of  the 
company  in  general,  which,  in  spite  of  the  trade  depression,  con- 
tinued to  be  strongly  progressive. 

On  Saturday,  July  3rd,  the  employ 5s  of  the  Bbitish  Electric 
Calibbated  Fuse  Co.,  Harpenden,  went  for  their  fourth  annual 
outing  to  Brighton.  After  the  dinner  in  the  evening  at  the  Clifton 
Hotel,  the  uBual  toasts  were  proposed,  and  Mr.  Weekes,  the  general 
manager,  in  his  speeoh  stated,  that  the  progress  of  the  firm  during 
the  last  year  had  been  entirely  satisfactory.  Although  the  electrical 
trade  was  supposed  to  be  in  a bad  way,  they  had  beaten,  by  a very 
big  margin,  the  turnover  of  the  previous  year. 

Storage  Batteries  in  Ilot,  Climates. — We  understand 

that  cells  supplied  to  the  Indian  Government  some  six  years  ago  by 
the  D.P.  Battery  Co.,  of  Bakewell,  are  still  working  well  and 
giving  no  trouble,  in  Bpite  of  the  hot  climate — sometimes  a trouble- 
some factor.  No  renewals  of  either  positive  or  negative  plates 
have  been  required,  nor,  we  are  informed,  are  there  signs  of 
deterioration,  according  to  the  latest  accounts. 


High  - Voltage  Metallic  - Filament  Lamps.  — The 

Electrical  Co.,  Ltd.,  of  121-125,  Charing  Cross  Road,  referring  to 
the  paper  on  the  “Influence  of  Metallic- Filament  Lamps  on  the 
Electrical  Industry  and  on  Street  Lighting,”  read  by  Mr.  E.  E. 
Hoadley  at  Manchester,  write  to  point  out  that  a high-voltage 
Aegma  metallic-filament  lamp  is  obtainable,  giving  25  c.p.,  and 
consuming  30  watts  only,  at  4s.  3d.  This,  they  say,  is  a consider- 
able advance  on  the  50-c.P.  presumably  60-watt  lamp  mentioned  by 
Mr.  Hoadley,  and  they  are  of  opinion  that  it  is  as  small  a wattage 
lamp  as  is  required.  The  public,  once  having  been  educated  up  to 
the  higher  standard  of  light,  are  now  no  longer  satisfied  with  a 
16-c.p.  lamp,  as  formerly. 

For  Sale. — On  July  21st,  Messrs.  Wheatley  Kirk, 

Price  & Co.  will  offer  for  sale  by  auction  the  entire  stock  of 
electrical  goods  at  Fittings,  Ltd.,  112,  Victoria  Street,  S.W. 
Particulars  appear  among  our  advertisements  to-day. 

The  Brighouse  Corporation  is  offering  a 55-b.h.p.  gas  engine 
and  40  kw.  multipolar  dynamo,  and  other  smaller  sets  and  parts  of 
an  installation,  for  sale. 

Dissolutions  and  Liquidations.  — British  Alu- 
minium Co.,  Ltd. — A petition  presented  by  Dick,  Kerr  & Co.,  Ltd., 
creditors,  for  the  winding  up  of  this  company  is  to  be  heard  in 
London  on  July  13th. 

Rex  Electric  & General  Sdpplies,  Ltd.— This  company  is 
winding  up  voluntarily,  with  Mr.  W.  M.  Whyte,  11,  Queen  Victoria 
Street,  E.C.,  as  liquidator.  Creditors  must  send  the  usual  par- 
ticulars by  July  31st. 

Conduit  & Insulation  Co.,  Ltd. — A meeting  is  to  be  held  on 
August  4th,  at  23,  Queen  Victoria  Street,  E.C.,  to  hear  an  account 
of  the  winding  up. 

Mountain  & Gibson,  Ltd. — A meeting  of  the  creditors  of  this 
company  will  be  held  at  the  Chartered  Accountants’  Hall,  60, 
Spring  Gardens,  Manchester,  on  Monday,  July  19th,  1909,  at  11.30 
o’clock. 

Auto-Contbollers,  Ltd.,  electrical  engineers,  &c.,  4 and  5,  Town 
Hall  Chambers,  Bournemouth. — The  winding-up  order  in  this 
matter  was  made  on  the  petition  of  a contributory  on  14th  ult.,  and 
the  accounts  filed  show  a small  surplus  as  regards  creditors,  while 
as  regards  contributories,  there  is  a total  deficiency  of  £319.  The 
failure  is  ascribed  to  want  of  capital. 

India-Rubber  Estates,  Ltd  — A meeting  is  to  be  held  at  52, 
Queen  Victoria  Street,  E.C.,  to  hear  an  account  of  the  winding  up 
from  Mr.  H.  S.  Murphy,  the  liquidator. 

Christian  & Phipps  (1907),  Ltd. — At  a meeting  held  at 
Hampton  Wick,  on  July  1st,  it  was  resolved  to  wind  up  voluntarily, 
with  Mr.  W.  A.  Pearce,  16,  Finsbury  Circus,  E.C.,  as  liquidator. 
A meeting  of  creditors  is  called  for  July  19th. 

Electric  Lorry. — The  Metropolitan  Asylums  Board  last 

January  purchased  a 5-cwt.  electric  lorry  from  the  Electric 
Vehicles  Co.,  at  £300,  and  the  necessary  charging  apparatus  was 
provided  at  the  Infirmary  by  the  B.T.-H.  Co., ;for  £70.  They  are 
now  buying  a second  of  the  same  type  from  the  company,  for 
carrying  25  cwt.,  at  £480. 

Installation  Contracts.— The  Bridge  House  Estates 

Committee  have  placed  a contract  with  Messrs.  C.  Larkins  & Co  , 
Ltd  , of  Bush  Lane,  E.C.,  for  the  maintenance  of  the  telephones 
on  the  Tower  Bridge  for  one  year  from  June  24th,  1909.  Amongst 
other  contracts  which  this  firm  have  in  hand  are  : — The  installation 
of  electric  bells  and  lighting  for  51  flats  in  Stamford  Street,  S.E., 
the  electric  light  installation  of  licensed  premises  at  Finsbury 
Park,  N.,  and  alterations  and  additions  to  the  electric  light  instal- 
lation of  large  city  warehouse. 

Tlieff. — At  Lancaster  Quarter  Session  > on  Monday, 
Matthew  Wilson,  31,  labourer  in  the  electrical  department  of 
Messrs.  Vickers,  Son  & Maxim,  at  Barrow-in-Furness,  was 
sentenced  to  six  months’  hard  labour  for  feloniously  receiving 
brass  and  copper  wire,  &c. 

German  Electrical  Motor  Vehicles  in  England. — 

Messrs.  F.  A.  Wilkinson  & Partners,  Ltd.,  of  19-20,  York 
Place,  Baker  Street,  London,  W.,  have  secured  the  British  Agency 
for  the  electrical  motor  vehicles  built  by  the  Siemens- S^huckert  Co., 
of  Berlin.  The  firm  are  at  present  running  a 15-cwt.  van, 
which  has  been  hired  by  Messrs.  Peter  Robinson,  Ltd. ; the  vehicle 
is  fitted  with  a 4 2-h.p.  motor ; the  battery,  which  has  a capacity 
of  30  miles  on  one  charge,  is  carried  under  a bonnet  at  the  front  of 
the  chassis. 


LIGHTING  and  POWER  NOTES. 


Ashford  (Kent). — Mr.  Mark  Parker,  of  Dover,  has 
informed  the  U.D.C.  that  he  intends  applying  for  an  E.L.  prov. 
order. 

Bath. — The  adjourned  L.G.B.  inquiry  into  the  applica- 
tion of  the  T.C.  for  a loan  of  £11,700  for  E.L.  purposes  was  held  on 
Friday.  Mr.  H.  R.  Hooper,  the  inspector,  suggested  that  certain 
items  should  be  charged  to  revenue  account,  with  the  result  that 
the  loan  applied  for  was  reduced  to  £9,500.  There  was  no 
opposition. 
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Beaconsfield  (Backs.). — The  U.D.C.  has  decided  to 

take  no  action  in  the  matter  of  compelling  the  Uxbridge  E.L.  and 
Power  Co.  to  extend  the  mains  to  the  district  under  the  prov.  order 
which  expires  in  November  next. 

Birmingham. — Last  week  a L.G.B.  inquiry  was  held  by 

Mr.  H.  R.  Hooper,  at  the  Council  House,  into  an  application  by 
the  city  council  for  sanction  to  borrow,  among  other  sums,  £149,350 
for  purposes  of  the  electric  supply.  Mr.  Prideaux,  who  appeared 
for  the  Corporation,  said  that  £100,000  of  the  £149,530  loan  was 
required  for  an  extension  of  the  underground  mains,  which  bad 
been  rendered  necessary  by  the  rapid  increase  in  the  demand  for 
electrical  energy  in  the  city.  That  demand  was  shown  by  the  fact 
that  there  was  an  increase  in  the  sale,  during  the  year  terminating 
March  31st  last,  of  about  4,000,000  units,  a9  compared  with  the 
previous  year,  and  for  the  first  time  in  the  history  of  the  under- 
taking the  Electric  Supply  Committee  was  able  to  recommend  the 
council  to  pay  £10,000  in  relief  of  the  rates.  A sum  of  £15  000 
was  needed  for  h.t.  switchgear ; £2,000  was  required  to  supply 
transformers  to  consumers’  premises  in  cases  in  which  consumers 
desired  l.t.  current  in  districts  where  there  were  at  present  only 
high-tension  mains  available,  and  the  balance  of  the  loan  was 
for  the  installation  of  new  plant  at  Dale  End  and  Summer 
Lane  stations.  Evidence  was  given  in  support  of  the  application, 
which  then  closed. 

Birkenhead. — The  gross  profit  for  the  year  1908-9 

on  electric  lighting  was  £11,114  and  the  net  profit  £2,249.  From 
this,  £1,000  was  transferred  to  the  district  rate  and  £1,249  added  to 
the  reserve  fund. 

Bridlington. — The  report  of  the  last  year’s  working  of 

the  electricity  department  shows  that  matters  are  steadily  im- 
proving, the  deficit  being  £188,  as  compared  with  £275  in  the 
previous  year.  For  the  first  time  the  private  supply  exceeded  the 
public  lighting  supply,  and  some  34,000  additional  units  were 
sold. 

G’ambuslang. — For  the  year  ending  May  last,  102,871 
units  were  sold,  producing  a total  revenue  of  £1,375;  the  total 
costs  were  £795,  and  gross  profit  £580.  The  works  cost  came  out 
at  Tlld.  per  unit  (including  06d.  for  fuel),  and  total  costs  l'85d., 
while  the  average  price  obtained  was  2'71d. 

Continental  Xotes.  — Hungary.  — The  municipal 

authorities  of  Budapest  have  decided  in  connection  with  the 
establishment  of  a large  electricity  generating  station  fbr  the 
electric  lighting  of  the  city,  to  utilise  the  water  power  of  the  River 
Soroksar,  a tributary  of  the  Danube,  for  the  purposes  of  the 
scheme. 

Belgium. — Lukembubg.— An  electricity  generating  plant  for 
lighting  and  power  purposes,  comprising  two  1,200-h.p.  steam 
engines  and  dynamos  and  one  set  of  300  h.p  , has  recently  been 
installed  at  the  new  steel  works  at  Saint-Ingbert,  Luxemburg,  by 
the  Societe  des  Hauts-Fourneaux  et  Acieries  de  Rumelange-Saint- 
Ingbert. 

Italy.— H.M.  Consul  at  Naples  reports,  with  regard  to  a project 
for  the  employment  of  the  Volturno  river  for  developing  electrical 
energy,  that  further  consideration  has  induced  the  civic  authorities 
of  Naples,  to  whom  the  administration  of  the  concession  belongs, 
to  entertain  a scheme  for  having  two  works  ir stead  of  one,  as 
originally  proposed.  The  works  are  expected  to  produce  normally 
about  25,500  h.p.,  and  at  low  water  season  about  21,500  h.p  The 
first  station  is  to  be  at  the  meeting  of  the  Rochetta  and  Vandra 
streams;  the  second,  some  9£  km.  lower  down  the  stream.— Board 
of  Trade  Journal. 

Croydon. — Afc  the  B.C.  meeting  on  Monday,  the  Lighting 

and  Electricity  Committee  reported  an  application  for  the  supply 
to  a house  just  outside  the  borough  at  Upper  Norwood,  the  premises 
being  within  the  area  of  the  South  London  Electric  Supply 
Corporation,  Ltd.  The  latter  had  agreed  to  the  Croydon  Council 
giving  the  supply,  subject  to  a nominal  rent  of  Is.  per  annum  and 
an  undertaking  to  remove  the  cables  on  a month’s  notice.  The 
recommendation  was  adopted. 

Cuckfield  (Sussex). — The  Haywards  Heath  Electric 
Supply  Co.  has  informed  the  U.D.C.  that  it  intends  applying  for  a 
prov.  order  for  E.L. 

Darlington. — The  T.C.  has  decided  to  extend  the  mains 
to  the  West  Lodge  Estate,  and  to  the  works  of  MesBTB.  G.  Denham 
and  Son.  . 

A loan  of  £700  for  meters  has  been  applied  for. 

Derby. — The  T.C.  has  decided  to  apply  for  a provisional 
order  for  E.L.  for  the  following  parishes:— Littleover,  Markeator, 
Darley  Abbey,  Breadfall,  Chaddesden,  Ulvaston  and  Boulton^ 
Normanton  and  Sin  fin  Moor. 

The  mains  are  to  be  extended  to  the  works  of  Messrs.  E.  J. 
Axe  & Co.,  Bridge  Street,  and  Mariam's  Foundry  Co , Ltd 
City  Road. 

Devonport. — The  T.C.  has  applied  for  a loan  of  £6,329 

for  mains  extensions. 

Dover. — The  T.C.  has  decided  to  increase  the  price  of 

electricity  as  follows: — Publiclighting,6d.  per  unit;  private  lighting, 
6£d.  per  unit  with  Jd  discount,  instead  of  6d.  and  ^d.  discount, 
and  for  free  lights  7d.  net.  instead  of  6Jd.  net.  These  increases 
will  produce  an  additional  revenue  of  £2,168  for  the  three  quarters 
of  the  year. 

The  B.  of  T.  has  informed  the  T.C.  that  it  is  not  at  present  pre- 
pared to  sanction  a loan  for  the  extension  of  the  cables  to 


St.  Margaret's-at-Cliff,  as  the  Board  is  not  satisfied  that  the  pro- 
posed expenditure  would  prove  sufficiently  remunerative  J 

Dublin. — Mr.  P.  C.  Cowen,  chief  engineering  inspector 
of  the  L.G.B. , concluded  the  inquiry  into  the  application  for 
certain  loans,  including  one  of  some  £70,000  for  the  extension 
of  electric  lighting,  made  by  the  Corporation.  Mr.  Mark 
Ruddle,  city  electrical  engineer,  stated  that  the  expenditure 
Bince  1905,  was  £71,000,  and  the  estimated  amount  necessary 
to  complete  the  work  now  in  progress  was  £57,000,  made 
up  as  follows:— Boiler  plant,  £7,100;  Dame  Street  area,  £3,600  ; 
Fleet  St.  switchgear,  &c.,  £1,800 ; house  services  and  meterB,  £2,500  ; 
and  North  and  South  Circular  Roads,  £42,000.  The  loans  already 
applied  for  amount  to  £127,000,  and  the  estimated  cost  of  further 
extensions,  for  which  application  was  being  made,  was  £69,705. 

Mr.  P.  C.  Cowen  also  sat  last  week  at  the  Richmond  Asylum  for 
the  purpose  of  inquiring  with  regard  to  the  desirability  of 
sanctioning  an  application  made  by  the  Joint  Committee  of 
Management  for  a loan  of  £3,800,  to  be  applied  in  lighting  the 
institution  by  electricity ; the  inquiry  was  adjourned  till  the 
21st  inst. 

Eastbourne. — The  electric  auditors  in  their  half-yearly 

report  say  that  they  are  of  opinion  that  the  electric  light  balance 
in  hand  on  the  reserve  and  depreciation  fund  is  somewhat  large, 
viz.,  £11,487,  and  that  some  of  it  should  go  to  relieve  the  rates  ; 
but  after  an  explanation  they  desired  to  leave  the  matter  in  the 
hands  of  the  Council. 

Glasgow. — The  T.C.  electricity  department  has  paid 
£30,625  to  the  city  committee  on  finance  on  account  of  sinking 
fund  for  the  year  ending  March  31st,  1910,  while  the  treasurer  has 
reported  that  he  has  borrowed  £20,000  for  capital  purposes  from  the 
Corporation  Loans  Fund,  making  the  total  amount  borrowed  up  to 
June  29th,  £1,890,000. 

The  Committee  has  had  under  consideration  an  application 
by  the  Clyde  Valley  Electrical  Power  Co.  for  permission  to  lay 
about  550  yards  of  the  cable,  with  which  they  propose  linking  up 
Rutherglen  and  Cathcart,  within  the  city  boundaries.  The  Com- 
mittee has  recommended  to  the  Corporation  that,  so  far  as  the 
electricity  department  is  interested,  no  objections  be  taken  to 
the  foregoing  proposal,  provided  (1)  that  the  company  undertake 
not  to  supply  any  energy  off  said  main  within  the  city  boundary, 
and  (2)  that  the  company  do  not  use  the  permission  now  granted 
as  an  argument  for  getting  authority  to  lay  down  additional  cables 
or  to  supply  electrical  energy  within  the  city  boundaries. 

Greystones. — At  the  adjourned  meeting  of  the  Rathdown 
(No.  2)  Rural  District  Council,  last  week,  a resolution  was  adopted 
granting  permission  to  the  Electric  Lighting  Co.,  to  lay 
cables  in  Greystones  and  district  after  the  summer  season,  the 
company  undertaking  to  make  good  any  damage  done  to  the 
roadB. 

Handsworth. — A L.G.B.  inquiry  was  held  last  week 
into  the  application  of  the  U.D.C.  for  a loan  of  £4,400  fbr  E.L. 
purposes,  the  sum  including  £1,000  for  free  wiring.  The  Inspector, 
Mr.  H.  R.  Hooper,  referring  to  this  part  of  the  application, 
remarked  that  in  many  towns  free  wiring  was  deceased.  Any 
form  of  free  wiring  involved  a liability,  and  was  speculative. 
Work  carried  out  with  public  funds  should  be  properly  secured, 
not  speculative.  Mr.  Nixon,  electrical  engineer,  explained  that 
they  were  anxious  to  open  up  a new  field  of  supply. 

Hanley. — The  T.C.  has  decided  to  supply  current  to 

theatres,  music  halls,  and  places  of  amusement  taking  400  units  per 
week  throughout  the  year,  at  3d.  per  unit  for  the  first  400  units  per 
week,  and  ljd.  per  unit  beyond. 

The  Collieries  Electric  Power  Development  Syndicate  Co.,  Ltd., 
has  informed  the  T.C.  that  it  is  associated  with  the  North- 
Western  Electricity  and  Powdr  Gas  Co.  in  the  erection  of  a power 
station  for  supplying  electric  power  in  and  around  the  Potteries, 
and  suggesting  that  the  Council  might  consider  a proposal  for  the 
purchase  of  current  in  bulk.  The  Council  has  decided  to  confer 
with  a representative  of  the  company  on  the  subject. 

Haslingden. — At  the  Hasliugden  Guardians’  meeting  on 

June  30th,  a letter  was  read  from  the  RawtenBtall  Corporation 
stating  that  it  was  prepared  to  supply  the  board  with  electricity 
for  lighting  purposes  at  a flat  rate  of  3d.  per  unit  subject  to  five 
years’  agreements.  It  was  also  prepared  to  supply  electricity  for 
power  purposes  at  Id.  per  unit  subject  to  a similar  agreement,  the 
Corporation  to  lay  and  maintain  the  necessary  cables  to  the  work- 
house  and  new  infirmary  at  its  own  expense.  The  offer  was 
unanimously  accepted. 

Hastings. — The  Electricity  Committee,  as  a result  of 

being  approached  by  certain  large  consumers,  has  recommended 
the  T.C.  to  amend  clauses  (a)  and  (6)  of  its  revised  scale  of  charges, 
so  that  consumers  with  bills  in  excess  of  £100  shall  obtain  a dis- 
count of  25  per  cent,  on  the  whole  amount  payable,  subject  to 
payment  of  account  being  made  within  one  month  of  its  rendering. 

Keighley. — The  L.G.B.  has  communicated  with  the 

T.C.  in  regard  to  the  recent  application  for  power  to  borrow 
£12,800  for  electrical  extensions.  The  Board  is  willing  to  sanction 
£2,950  for  mains,  services,  meters,  &c.,  and  has  consented  to  tbe 
allocation  of  the  balance  (£1,200)  of  previous  loans.  Tbe  Board 
will  also  entertain  the  proposal  to  install  h.t.  plant  for  power 
supply,  providing  evidence  of  demand  from  prospective  consumers 
is  brought  forward.  It  is  stated  that  the  ultimate  scheme  may 
raise  the  total  from  £12,800  to  about  £20,000. 
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Little  Lever. — The  U.D.O.  has  unanimously  decided 

to  transfer  its  E.L.  order  to  the  Lancashire  Electric  Power  Co., 
suitable  terms  having  been  arranged. 

London.— Paddington.— The  General  Purposes  Com- 
mittee of  the  B.C  has  decided  to  forward  to  the  L.C.C.  a state- 
ment of  the  negotiations  which  have  taken  place  with  the  Metro- 
politan Electric  Supply  Co.,  relative  to  the  transferrin?  of  the 
company’s  generating  station  from  Amberley  Rond  to  Wiilesden ; 
and  to  the  failure  of  the  effort  to  induce  the  company  to  reduce  the 
price  charged  for  energy.  The  Spring  Garden  authority  is  to  be 
asked  if  it  can  assist  in  any  way  to  obtain  the  reduction  sought  for. 

Southwabk. — Newington  Town  Hall  is  to  be  re-wired  by  the 
Electric  Light  Department  at  an  estimated  cost  of  £41.  Super- 
heaters are  to  be  installed  to  four  boilers  at  an  estimated  cost  of 
£570.  The  accounts  of  the  electricity  undertaking  for  the  12 
months  ended  March  31st  last  show  a gross  profit  of  £5,939.  After 
deducting  interest  and  instalments  of  loans,  there  is  a surplus  of 
£849.  In  regard  to  the  wiring  of  consumers’  premises,  it  is  shown 
that  after  charging  one-third  of  the  outlay,  and  allowing  for  lamp 
renewals  and  interest  on  the  capital  outlay,  a substantial  profit  has 
been  secured.  The  report  winds  up  as  follows  : — “ During  the  past 
year  the  undertaking  has  had  to  contend  with  competition  of  the 
most  active  description,  notwithstanding  which  your  Committee 
are  glad  to  be  able  to  report  that  the  present  financial  position  of 
the  undertaking  is  stronger  than  it  has  ever  been,  and  they  have 
every  reason  to  hope  for  a continuance  of  the  results  accomplished 
during  the  past  year.  Your  Committee  have,  therefore,  expressed 
their  appreciation  of  the  electrical  engineer's  services,  which  have 
been  mainly  instrumental  in  bringing  about  the  successful  results 
shown  by  the  accounts  for  the  past  year.” 

Loughborough. — At  the  recent  meeting  of  the  T.C. 
reference  was  made  to  Mr.  J.  F.  C.  Snell’s  report  on  the  gas  and 
electricity  undertaking.  From  this  it  appeared  that  the  primary 
difficulties  were  insufficient  demand  for  the  output,  low  prices  for 
power  output,  and  excessive  coal  consumption.  He  did  not  recom- 
mend an  increase  in  power  prices,  but  thought  that  some  improve- 
ment should  be  made  in  the  price  of  public  lighting.  It  appeared 
that  many  of  the  recommendations  had  been  carried  out ; they  had 
Baved  more  than  £300  on  coal,  and  were  trying  to  obtain  an 
increased  price  for  lighting;  moreover,  the  output  for  June  last 
was  more  than  double  that  of  the  previous  June,  although  that  was 
mainly  due  to  power  load. 

The  report  of  the  Gas  and  Electricity  Committee  for  last  year’s 
working  showed  a profit  of  £547  carried  to  revenue  account,  as 
against  a loss  for  the  previous  year  of  £314. 

Lytham. — The  E.L.  and  Power  Co.,  Ltd.,  has  informed 

the  U.D.C.  that  it  is  hoped  to  commence  the  necessary  works  for 
electricity  supply  forthwith. 

Middlesbrough. — The  T.C.  has  secured  in  the  Bill  of 

the  Durham  County  Electric  Power  Co.  the  necessary  clauses  fully 
protectmg  the  interests  of  the  Corporation. 

Rugby. — The  U.D.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £5,500,  for  the  following  purposes  150-kw.  alternator, 
£1,316;  switchboard,  &o.,  £144;  feeder  and  distributing  mains, 
£2,492  ; transformers,  £214 ; transformer  chambers,  £109  ; con- 
sumers’ connections  and  meters,  £880  ; contingencies,  £344. 

Spennymoor. — The  U.D.C.  has  accepted  the  tender  of 

the  Northern  Counties  Electricity  Supply  Co.  for  public  lightirg  at 
£2  10s.  per  lamp  per  annum. 

Tasmania. — At  a meeting  of  ratepayers  in  Zechan  a 
proposal  of  the  Municipal  Council  to  borrow  £6,000  for  doubling 
the  electric  light  plant,  and  £1,000  for  credit  installations  lor 
consumers,  was  approved. 

Transvaal. — In  evidence  before  the  Power  Commission, 

the  local  Coal-Owners’  Association  opposed  the  proposal  to  allow 
a corporation  or  syndicate  to  obtain  a monopoly  of  the  water  power, 
and  at  the  same  time  obtain  a controlling  interest  in  certain  coal 
mines,  as  beiDg  injurious  to  the  country.  The  proposal  meant  the 
substitution  of  hydraulic  power  for  coal  for  generating  electrical 
energy,  and  would  practically  destroy  the  Transvaal  coal  industry 
as  it  at  present,  exists. 

Wallon-on-The-Naze. — The  B.  of  T.  has  decided  to 

dispense  with  the  consent,  of  the  local  Council,  and  grant  the  prov. 
order  asked  for  by  the  CoaBf  Development  Corporation,  which  is 
already  supplying  the  area  with  the  concurrence  of  the  Council. 
Consent  is  given,  however,  allowing  a maximum  price  of  8d.  per 
unit,  subject  to  the  insertion  of  provisions  inquiring  the  removal 
of  overhead  wires  in  five  years,  and  giving  the  Council  powers  of 
purchase. 

Wbarfedale. — Another  electric  supply  project  is  on  foot, 

with  a view  to  lighting,  &c.,  in  Horsfortb,  Yeadon,  Rawdon, 
Menston,  Burley,  Ilkley  and  Otley  ; this  time  a Leeds  syndicate  is 
understood  to  be  tryirg  to  secure  a prov.  order  and  form  a 
company.  Several  of  the  townships  have  opposed  previous  schemes 
by  securing  the  necessary  powers  themselves,  but  these  powers  have 
lapsed. 

Wiilesden. — The  Council  has  resolved  to  renew  its 

agreement,  with  the  North  Metropolitan  Power  Supply  Co.  for 
seven  years,  a reduction  of  price  having  been  arranged. 

Wood  Green. — Not  dismayed  with  the  reverse  of  five 
years  ago,  when  the  L.G.B.  refused  to  sanction  an  electricity 
Bcheme  involving  an  outlay  of  £40,000  or  £60,000,  tbe  U.D.C.  has 


now  decided  to  embark  on  a bulk  supply  scheme,  at  a cost  of 
£30,000,  and  application  has  been  made  for  the  necessary  permission 
to  raise  the  loan.  The  Council  proposes  to  take  the  Bupply  from 
the  North  Metropolitan  Electrical  Power  Co.,  and  to  distribute  same 
itself.  TDe  engineers  are  Messrs.  May  & Hawes.  Their  scheme 
provides  for  only  4 0 cu-tomers  throughout  10  miles  of  streets,  and 
they  estimate  th  it.  330  of  tbe  1,900  houies  would  be  connected  up, 
100  out  of  the  600  shops,  and  five  of  tne  25  public  buildings  along 
the  line  of  route.  The  consulting  engineers  report  that  under  the 
Wood  Green  Act,  of  1903,  the  Council  has  the  power-to  carry  out  the 
installation  of  wires,  lamps,  fittings  and  other  electrical  apparatus 
on  consumers’  premises  for  the  use  of  electrical  energy. 
Some  51  arc  lamps  will  be  provided  for  public  lighting.  The 
buildings,  supply  mains  and  house  transformers  will,  it  is  reckoned, 
cost  £27,000  ; house  wiring,  £2,500 ; aad  the  public  lamps,  £1,750  ; 
bringing  the  total  outlay  to  £31,250.  The  revenue  is  based  on  the 
following  tariff  of  charges  : — Private  dwelling  bouses,  4£d.  per  unit ; 
shops,  licensed  premises,  public  buildiDgs,  places  of  worship,  and 
schools,  4d. ; for  power,  lfd.  The  estimated  total  working 
expenses  connected  with  the  delivery  of  397,000  units  to  the  private 
consumers  and  the  public  lamps  would,  it  is  calculated,  work  out  at 
2 25d.  per  unit.  The  private  lighting  and  power  supply  should 
yield  £5,180  ; public  lighting,  £612  ; and  rentals  and  house  meters 
and  transformers,  £300.  These  items  total  £6,092,  and  with 
£3,722  (397,000  units  at  2'25d.  per  unit)  deducted,  would  leave  a 
gross  profit  of  £2,370.  The  loan  charges  (interest  and  repayment  of 
principal)  would  amount  to  £1,870,  leaving  a surplus  of  £500.  The 
Council  agreed  to  go  on  with  this  scheme,  subject,  of  course,  to  the 
sanction  of  the  L.G.B. 

York. — The  T.C.  has  applied  to  the  L.G.B.  for  a loan  of 
£2,510  for  mains  extensions,  which  will  be  carried  out  in  conjunction 
with  the  new  tramways. 


TRAMWAY  and  RAILWAY  NOTES. 


Bacup. — Progress  is  reported  in  the  electrification  of 

the  Bacup  tramways,  the  section  comprising  the  2£  miles  to 
Waterfoot.  It  is  expected  that  with  a continuance  of  fine  weather 
the  npw  track  and  equipment  will  be  completed  in  the  course  of 
two  or  three  weeks. 

Birkenhead. — The  tramways  show  a gross  profit  of 
£20,638.  Interest  and  sinking  fund  absorbed  £21,344,  and  £200 
was  reserved  for  income-tax  on  profits,  leaving  a deficit  on  the 
account  of  £905,  to  be  contributed  by  the  borough  fund  ; £5,068 
was  expended  on  capital  account  during  the  year. 

Burnley. — The  T.C.  has  refused  an  offer  of  £800  per 
year  for  advertisements  on  the  electric  tramcars. 

Continental  Notes. — Switzerland. — An  80  years’ 

concession  for  the  construction  and  working  of  a single-track 
metre-gauge  electric  tramway,  fromMasaagno  loOstarietta  through 
Cadempino,  has  been  granted. 

Italy. — A contract  has  been  entered  into  between  the  Ministry 
of  Public  Works  and  the  communal  authorities  of  Civitanova 
Marche,  for  the  construction  of  an  electric  tramway  to  run  from 
Civitanova  Marche  to  tbe  docks.  The  contract  carries  with  it 
a Government  subsidy  of  about  £57  per  km.  per  annum  for 
50  years. 

Edinburgh. — The  Tramways  Committee  of  the  T.C. 

has  had  before  it  a proposal  for  connecting  South  Queensferry  with 
the  city  by  an  electric  tramway,  which  would  have  a terminus  in 
the  west  end,  near  tbe  existing  cable  tramways.  It  appears  that 
the  dust  created  by  the  motor  traffic  on  the  Queensferry  route  has 
converted  some  of  the  objectors  to  tramways,  and  the  building 
interests  are  disposed  to  look  favourably  at  the  scheme. 

Glasgow. — The  Tramways  Committee  of  the  Glasgow 

T.C.  has  now  submitted  the  annual  report,  which  shows  that  the 
ordinary  income  amounted  to  £892,751,  and  the  working  expenses 
to  £605,618,  thus  leaving  a gross  surplus  of  £387,133.  The  gross 
balance  of  £416,924,  which  includes  interest  on  surplus  revenue  and 
rent  of  lines  let  to  Dumbarton  Burgh  and  County  Tramways  Co., 
Ltd.,  has  been  applied  in  meeting  rental  of  Govan  and  Ibrox 
Tramways,  payment  to  Paisley  District  Tramways  Co.,  interest  on 
capital,  sinking  fund,  income-tax,  depreciation  and  permanent  way 
renewals,  and  annual  payment  to  the  common  good,  these  payments 
amounting  in  all  to  £400,649.  The  net  balance  amounting  to 
£16,275  has  been  added  to  tne  general  reserve  fund.  The  principal 
items  are  interest  on  capital,  £63,349,  compared  with  £53  152  la9t 
year;  sinking  fund,  £71,323,  against  £68,804;  depreciation  fund, 
£105,536,  against  £100,415 ; permanent  way  renewals  fund,  £90,261, 
against  £88,187 ; payment  to  common  good,  £50,000,  against 
£35,000.  The  grosB  revenue  for  the  year  shows  a decrease  of 
£17,667,  compared  with  that  of  the  previous  year,  and  the  average 
traffic  revenue  per  car-mile  has  been  reduced  from  10'488d.  to 
10'262d.  The  working  expenses  show  a decrease  per  car-mile  of 
-06d.  The  decrease  in  revenue  is  mainly  attributed  to  trade 
depression.  A considerable  reduction  is  shown  on  the  expense  of 
maintaining  the  electrical  equipment,  and  the  total  working 
expenses  amount  to  £505,617,  against  £509,894.  The  net  amount 
of  borrowing  powers  at  May  31st  was  £2,454,355,  and  the  amount 
borrowed  was  £2,434,478,  leaving  an  unexhausted  sum  of  £19,876. 
Additional  borrowing  powers  to  the  extent  of  £309,625  are  being 
asked  for  under  the  Glasgow  Corporation  Bill  of  1909.  Credit  of 
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the  depreciation  fund  is  now  £1.383,2S9.  The  amount  at  the  credit 
of  the  general  reserve  is  £87,313.  From  this  fund  there  has  been 
deducted  £15,000,  being  an  additional  payment  to  common  good 
for  the  year.  The  number  of  passengers  carried  amounted  to 
221,744  569  ; the  traffic  receipts  totalled  £889,530,  the  .Id.  fares 
forming'  a percentage  of  61  96. 

By  an  overwhelming  majority,  the  T.C.  has  rejected  the  proposal 
of  the  Committee  to  let  paTt  of  the  inside  of  each  tramway  car  for 
advertising  purposes. 

Leeds. — The  T.C.  has  applied  to  the  B.  of  T.  for  an 

extension  of  time  until  August  lltb,  1911,  for  completing  the  works 
under  the  Pndsey  Corporation  Tramways  Order,  which  has  been 
transferred  to  Leeds  T.C. 

Leith. — The  section  from  Granton  Square  to  GoldeDacre 
of  the  Leith  and  Granton  tramway  extension  was  recently  inspected 
by  Col.  von  Donop,  of  the  B.  of  T. 

London. — Mr.  A.  P.  Trotter,  of  the  B.  of  T.,  has  issued 

a report  on  the  fire  which  occurred  at  the  Charing  Cross  Station  of 
the  District  Railway  on  May  24th  last.  From  this  it  appears  that 
the  fire  was  started  by  a spark  — possibly  from  a brake  block,  but 
not  of  electrical  origin — wnieh  ignited  the  dust  in  a chamber 
containing  feeder  cables  below  a platform.  The  chamber  appar- 
ently formed  a ventilating  intake  to  the  sub-station,  and  the 
powerful  draught  is  supposed  to  have  fanned  the  llames,  burning 
the  plank  cover  and  cables.  Mr.  Trotter  recommends  that  a Jarrah 
cover  be  used  instead  of  ordinary  wood ; he  says  that  no  clanger 
was  involved,  and  the  delay  in  traffic  was  chietiy  due  to  the 
unfortunate  stoppage  of  a train  with  a motor  immediately  over  a 
cable  which  could  otherwise  have  been  disconnected. 

Aottingliam. — The  T.C.  has  decided  to  seek  powers  to 

extend  the  tramways  to  the  Swinton  district  of  the  city. 

Rhondda. — As  the  result  of  an  appeal,  the  assessment  of 

the  Rhondda  Tramways  Co.’s  undertaking  ha3  been  reduced  from 
£24,866  gross  to  £13,000,  and  from  £5,680  rateable  to  £5,500. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina. — Reuter  reports  that  the  Senate  has  adopted 
the  proposal  of  the  Western  Union  Telegraph  Co.  for  the  con- 
struction of  a direct  cable  between  Europe  and  the  Argentine 
Republic  via  Ascension  Island. 

Anstralia. — As  a result  of  communications  with  the  Im- 
perial authorities,  the  Commonwealth  Government  (says  Reuter) 
will  shortly  introduce  a Bill  enabling  the  Commonwealth  to  seize 
and  control  in  time  of  war  or  emergercy  the  shore  ends  of  ocern 
cables  touching  Anstralia. 

Cape  Colony. — In  his  annual  report  for  1908,  the 

Postmaster-General  for  Cape  Colony  gives  the  following  particulars 
relating  to  the  working  of  the  Telegraph  Department : — 

1008.  1907. 

Telegrams  forwarded  and  received  .. . 4,631,538  5,132,350 

Words  forwarded  and  received  ...  101,740,777  110,183,554 

Miles  of  line  worked ...  ...  ...  8,221  8,221 

Miles  of  wire  worked ...  31,830  31,802 

The  revenue  of  the  cable  companies  from  the  whole  of  the  tele- 
graphic traffic  exchanged  with  South  Africa  was  £234,985.  This 
was  again  below  the  standard  revenue  (£300,000)  required  by  the 
companies  under  the  cable  agreement  before  any  refund  of  the  annual 
subsidy  becomes  due  to  the  contributing  Governments. 

4.460  telephones  were  in  use  in  1908,  a decrease  of  200  as  com- 
pared with  the  previous  year.  The  total  length  of  wire  in  service 
was  70  mile9  less  than  in  1907,  and  amounted  to  5,751  miles,  of 
wkich  2,631  miles  were  in  underground  cables.  The  calls  made 
numbered  9,117,453.  The  revenue,  after  paying  working  expenses 
and  interest,  left  a balance  of  £4,655,  but  as,  owing  to  the  general 
financial  condition  of  the  country,  depreciation  was  not  provided  for, 
the  expenditure  of  £9,517,  which  should  have  been  debited  under  this 
heading,  is  not  included  Instead,  therefore,  of  a surplus  of  £4,655, 
an  actual  deficit  of  £4,862  exists. 

The  adoption  of  a message  rate,  under  which  each  renter  will 
pay  proportionately  to  his  use,  must  be  regarded  as  only  a question 
of  time. 

India. — Arrangements  have  been  made  by  which  mes- 
sages can  be  forwarded  to  India  going  by  telegraph  to  London,  by 
post  between  London  and  Bombay,  and  by  telegraph  from  Bombay 
to  their  destination  in  India.  The  charge  is  calculated  at  the 
ordinary  inland  rate  in  this  country  in  addition  to  Id.  for  postage 
and  the  equivalent  of  the  ordinary  rate  for  transmission  in  India, 
viz.,  Jd.  a word,  with  a minimum  of  6d. 

Telegraph  Charges.— In  the  London  Gazelle  of 

July  6tb,  a lengthy  list  of  the  revised  charges  for  telegrams  to  all 
parts  of  the  world  is  published. 

Telegraphic  Interruptions  and  Repairs: — 

Interrupted.  Repaired, 

Dakar-Conakry  May  13,  1909 

Tangier-Cadiz  May  19,  1909 

Cayenne-Salinas  Jnne  7,  1909 

Trinidad-Dernerara Jane  19, 1909 

Martinique- Paramaribo June 28, 1909  Ju'v  2,  1909 


Sweden. — Daring  1907  the  system  of  telegraphs  in 
Sweden  increased  by  1,639  8 km.  to  31,099  8 km.,  of  which 
1,027'33  km.  consisted  of  cable.  Railway  and  private  companies 
owned  8,601  km.  of  line  aDd  23,796  km.  of  wire.  Telephone  com- 
panies owned  88,000  km.  of  wire  in  1900,  which  in  1907  increased 
to  96,000.  The  number  of  offices  increased  from  2,519  in  1906  to 
2,632  in  1907,  while  the  numb-r  of  telephone  offices  increased  from 
l,4s7  to  1,625,  and  call  and  subscribers’  offices  from  2,436  to  2,797. 
The  inland  traffic  amounted  to  1,655,231  telegrams;  586,1  GO  tele- 
grams were  sent  to,  and  075,637  were  received  from,  foreign 
countries,  and  593,072  telegrams  passed  in  transit.  International 
traffic  increased  from  1,750,252  to  1,854,919  telegrams.  The  tele- 
phonic traffic  also  showed  a considerable  increase,  the  number  <>f 
conversations  rising  from  269,917,280  in  196G  to  299,977,568  in  19  7. 
Net  revenue  from  telegraphs,  noth  inland  and  international, 
amounted  to  2,872,351  fr.,  while  the  revenue  derived  from  tele- 
phones wa9  11,595,730  fr.,  and  the  total  revenue  from  all  sources 
was  14,640,146  fr.  in  1907,  as  against  12,951,807  fr.  in  1906.  The 
to*al  expenditure  was  14.515,003  fr.,  leaving  a surplus  for  the  year 
of  125,143  fr  — Journal  TiUgraphiqvle. 

Wireless  Telegraphy. — A system  of  wireless  telegraphy 

is  to  be  installed  from  the  Canary  Islands  to  Europe,  Cape  Colony 
and  South  America.  Santa  Cruz  de  Tenerife  is  to  be  the  main 
station  in  the  islands,  and  communication  is  to  be  established  with 
all  the  adjacent  islands  ; with  Cadiz,  and  thence  to  Paris  ; with 
Casa  Blanca,  and  thence  to  Paris  direct ; with  Pernambuco,  and 
thence  to  Buenos  Ayres  ; and  with  a station  in  Senegambia,  probably 
Dakar,  and  thence  to  Capetown.  The  work  is  to  be  undertaken  by 
two  companies,  one  of  them  being  registered  in  Paris  .with  a 
capital  of  £50,000,  and  the  other  in  Madrid  with  a capital  of 
£40,000. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Acton. — July  12th.  Lead-covered  paper-insulated  cables 

for  the  U.D  C.  See  ‘‘  Official  Notices”  June  18th. 

Altrincham. — July  30th.  Electrical  installation  at  the 

new  Higher  Elementary  Schools,  Hale  (deposit,  £1  Is).  J. 
Howarth,  Clerk,  Education  Department,  Altrincham,  Cheshire. 

Australia.  — Melbourne.  — July  1 4tb.  One  direct- 

current  steam-driven  generating  set  of  1,000,  1,250  or  1,500  kw.,  for 
the  Council.  See  “ Official  Notices”  May  14th. 

Melbourne. — August  4th.  Overhead  travelling  crane,  for  the 
Electricity  Supply  Committee.  See  “ Official  Notices  ” June  4tb. 

Melbourne. — Auguet  4th.  Overhead  travelling  crane  for  the 
Council.  See  “Official  Notices”  June  11th. 

Melbourne. — July  23rd.  Insulated  copper  cables  for  the 
Council.  See  “Official  Notices”  July  2nd. 

Austria. — July  14th.  The  Austrian  State  Railway 

authorities  in  Prague  are  inviting  teuders  for  the  contract  for  an 
installation  of  electric  lighting  af  the  railway  station  at  Wiesa- 
Oberleutensdorf. 

Belgium. — July  14th.  Socidtc  .Vilionale  des  Chemins 

de  Fer  Vicinaux,  of  Brussels  (14,  Rie  de  la  Science).  Transformer 
sub-station  plant  (continuous  to  alternating  current)  in  connection 
with  the  Spa-Verviers  electric  railwav. 

Bradford. — July  30th.  Eight  automatic  point  con- 
trollers for  the  Tramways  Department.  See  “Official  Notices” 
today. 

British  Colonies. — The  Glasgow  Daily  Herald  says  : — 

“ Information  has  been  received  by  the  Glasgow  Chamber  of  Com- 
merce that  tenders  are  invited  for  the  supply  of  25  tons  galvanised 
iron  wire,  2,500  iron  telegraph  poles,  hydraulic  and  electrical 
machinery  for  generating  station,  and  for  a 25-ton  quarry  crane,  for 
certain  British  Colonies  Further  particulars  may  be  obtained  by 
British  firms  interested  on  application  at  the  Chamber.” 

Canada. — Winnipeg. — August  2nd  and  16th.  The  city 

of  Winnipeg  is  advertising  for  tenders  for  the  hydraulic  and 
electric  equipment  of  the  generating  station  now  uDder  construction 
on  the  Winnipeg  River,  at  Thiitj-toot  Falls.  Some  particulars 
were  given  in  this  column  last  week. 

Denmark. — Copenhagen. — July  19th  and  1 7th.  The 

Corporation  wants  tenders  for  (1)  a quantity  of  cable;  and 
(2)  800  electric  meters  for  alternating  current.  The  period 
of  delivery,  in  both  cases,  is  to  extend  from  Auguet  1st, 
1909,  to  August  1st,  1910.  Tenders,  marked  “Tilbud  paa 
Jaevnstroms  Kabler  ” in  the  case  of  (1),  and  "Tilbud  paa 
Vekselstromsmaalere  ” in  the  case  of  (2),  Jo  be  sent  to  Directoren 
for  Belysningsvaesenet,  Raadhuset,  Copenhagen,  Copies  of -the; 
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specifications,  &c , may  be  seen  by  British  makers  interested  on 
application  at  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  7 J,  BasiDghall  Street,  London,  E.C. 

Croydon. — The  B.C.  on  Monday  decided  to  construct  a 
new  repair  shop  at  the  electricity  works,  equipped  with  machine 
tools  (estimated  cost,  £895).  Tenders  are  to  be  invited. 

Derby. — July  17th.  The  Corporation  is  inviting  offers 

for  the  advertisement  rights  on  its  electric  carB.  Town  Clerk. 

France. — July  2 1st.  The  Paris  municipal  authorities 

are  inviting  tenders  for  a 60-h.p.  steam  engine  and  a 40-ew. 
continuous-current  dynamo  at  the  Paris  Municipal  School  of 
Physics  and  Industrial  Chemistry. 

Paris — August  18th.  The  Under- Secretary  for  Posts  and  Tele- 
graphs, 103,  Rue  de  Crenelle,  Paris,  requires  tenders  for  75  stamping 
machines  worked  by  electric  motors. 

Hellingly  (Sussex). — July  20th.  Storage  battery  for 

the  County  Asylum.  See  “Official  Notices”  to-day. 

Holland. — July  16th.  The  Dutch  Post  and  Telegraph 

authorities  at  The  Hague  are  inviting  tenders  for  the  establishment 
of  a wireless  telegraph  station  at  Scheveningen. 

Hull.— July  29th.  Electric  lighting  mains  extensions 

for  the  year  for  the  E L.  Committee.  See  “ Official  Notices  ” to-day. 

Italy.  — August  10th.  The  Italian  State  Railway 

authorities  in  Rome  are  inviting  tenders  from  foreign  as  well  as 
home  makers  for  the  supply  of  100,000  metres  of  telegraph  cable. 

London. — St.  Pancras. — July  10th.  Arc  lamp  carbons 
for  the  B.C.  See  “ Official  Notices  ” April  30th. 

July  12th.  The  Port  of  London  Authority  is  inviting  tenders  for 
materials  and  stores,  including  carbons  for  eleetric  lights  and 
electric  (incandescent)  lamps.  Specifi  :ations,  &c.,  at  the  Authority ’s 
Stores  Department,  106,  Penchurch  Street,  E.C. 

L.C.C. — July  21st.  Electric  lighting  and  fan  installation  at  the 
extension  of  the  Paddington  Technical  Institute.  See  “ Official 
Notices  ” to-day. 

Luton. — July  19th.  500-kw.  steam-driven  generator  and 
condensing  plant  for  the  Electricity  Department.  See  “Official 
Notices  ” July  2nd. 

Manchester. — July  1 3th.  Special  permanent-way  tram- 
way trackwork  for  the  T.C.  (deposit  £2  2s.).  J.  M.  M’Elroy, 
General  Manager,  55,  Piccadilly,  Manchester. 

Pontypridd. — July  12th.  Condensing  plant,  circulating 
pump,  air  pumps,  pipe  work,  &c.,  for  the  U.D.C.  electricity 
department.  See  “ Official  Notices  ” June  25th. 

Rotherham. — July  13tb.  Meters  for  the  Electricity 

Department.  See  “Official  Notices”  June  18th. 

Russia. — July  14th.  The  municipal  authorities  of 
Koslow  (Government  of  Tambov)  are  inviting  tenders  for  the 
establishment  of  a central  electric  lighting  station  in  the  town. 

Salford. — July  12th.  Re-wiring  at  the  Royal  Technical 

Institute  for  the  Electricity  Committee.  See  “Official  Notices” 
July  2nd. 

Spain. — August  2f>th.  Sixty  years’  electric  tramway 

concession  (between  Monachil  and  ibe  suburbs  of  Gabia  Grande, 
Granada  province!.  Tenders,  with  £130  deposit,  to  Direccicn 
General  de  Obras  Publicas,  Madrid. 

Casa  de  Escalona  (Province  of  Toledo). — Tenders  have  just 
been  invited  by  the  municipal  authorities  for  the  concession  for 
the  electric  lighting  of  the  town  during  a period  of  six  years. 

Swansea. — duly  1 1th.  Arc  lamp  pillars,  brackets  and 

gear,  arc  lamp  feeder  pillars,  joint  boxes,  &c.,  for  tbe  Corporation 
Electricity  Department.  See  “ Official  Notices”  June  25th. 

Wallasey. — July  1 2th.  Battery,  reversible  booster  and 

switchboard  tor  the  U.D.C.  See  “Official  Notices”  June  25th. 

Whitehaven. — July  20tb.  Lighting  the  Harbour 

Quays  for  five  years,  by  electricity,  gas,  or  other  means,  for  the 
Harbour  Commissioners.  See  “ Official  Notices  ” June  11th.' 


CLOSED. 

Burnley. — Mr.  B.  0.  Smith,  of  Halifax,  has  been  given 

the  contract  for  the  electrification  of  the  lift  at  the  Workhou«e 
Infirmary. 

Rurv  (I  ,anes.). — Tbe  T.C.  has  accepted  tbe  tender  of 

Messrs.  Ferranti,  Ltd,  of  Hollinwood,  for  a main  high-tension 
switchboard. 

Darlington. — The  T.C.  has  accepted  tlm  tender  of  Messrs. 

\V.  E Dove  A Co.,  of  Darlington,  for  a motor- generator  set,  switch- 
iio, am.  Ac. 


Derby.  — The  T.C.  has  accepted  the  tender  of  the  Chloride  ' 

Electrical  Storage  Co.,  for  the  renewal  of  the  tramway  battery,  and 
maintenance  for  10  years  on  the  following  terms: — The  Council  to 
pay  £100  down,  and  £100  per  annum  for  six  years,  and  £70  per 
annum  during  each  of  the  10  years. 

Dewsbury. — For  the  electrical  installation  and  fittings 
at  the  Foundry  Street  Hippodrome,  the  tender  of  Messrs.  Hirst  and 
Co.,  Dewsbury,  has  been  accepted. 

LeyfOU. — The  D.C.  has  accepted  the  following  tenders 

for  the  annual  supply  of  meters  : — 

Venner  & Co.— Motor-type  ordinary  meters  : 1$  amperes,  £1  13s.;  3 amps., 
£1  16s.;  5 amps.,  £2;  10  amps.,  £2  5s.;  25  amps.,  £2  10s.  ; 50  amps., 
£2  14s. ; 100  amps.,  £3  8s.  Motor-type  slot  meters  : 1J  amps.,  £2  15s. ; 

3 amps.,  £2  17s.  6d. ; 5 awaps.,  £3. 

Reason  Manufacturing  Co.,  Ltd. — Electrolytic-type  ordinary  meters  : 

10  amps.  10s.  6d. ; 25  amps.,  £2\  50  amps.,  £2  10s.;  100  amps.,  £3 
(less  5 per  cent.). 

Mordey,  Flicker  & Co.— Electrolytic-type  slot  meters ; \\  amps.  £1  13s  ; 

3 amps.,  £2  2s. 

London.  — Hackney. — The  Council  has  accepted  the 

tender  of  Messrs.  Sykes  & Sugden  for  three-core  service  boxeB,  at 
9«.  per  box. 

L.C.C. — The  Highways  Committee  received  tbe  following  tenders 
for  road-work  and  platelaying,  exclusive  of  supply  of  rails  and 
special  track-work,  in  connection  with  the  conduit  lines  on  the 
Embankment  east  of  John  Carpenter  Street,  Blackfriars  Road,  and 
Southwark  Street : — 

R.  C.  Brebner  & Co £11,420 

Dick,  Kerr  & Co..  Ltd (recommended)  12,055 

A.  N.  Coles 12,945 

W.  Manders  13,599 

J.  Mowlem  & Co.,  Ltd 14,707 

Engineer’s  estimate,  £11,953. 

Messrs.  Dick,  Kerr  & Co.,  Ltd.,  are  authorised  to  sub-let  portions  of  the 
work  fo  Anderston  Foundry  Co.  or  Wilsons,  Pease  & Co.,  Ltd.  (yokes) ; 
Doulton  & Co.,  Ltd.,  or  Bullers  (insulators) ; Bayliss,  Jones  & Bayliss, 
Ltd.,  or  Guest,  Keen  & Nettlefold  (tie-bars,  bolts,  &c.) ; Associated 
Portland  Cement  Manufacturers,  Ltd.  (cement)  ; Harrison  & Co. 
(Lincoln),  Ltd.,  or  Hadfield’s  Steel  Foundry  Co.,  Ltd.  (plough  and  drain 
boxes) ; Forest  City  Electric  Co.,  Ltd.  (bonds). 

For  the  supply  of  steam,  &c.,  piping  and  valves,  water  tanks,  &c., 
for  the  final  portion  of  the  Greenwich  generating  station,  the 
tenders  were : — 


Staveley  Coal  and  Iron  Co.,  Ltd.  ..  (recommended)  £7,066 
Railway  and  General  Engineering  Co.,  Ltd.  ..  ..  7,343 

Staveley  Coal  and  Iron  Co.,  Ltd 7,566 

Shelby  Manufacturing  Co 7,734 

S.  Russell  & Sons 7,954 

James  Oakes  & Co.  8,003 

Foster  Bros.,  Ltd 8,169 

Stewarts  & Lloyds,  Ltd 8,232 

John  Spencer.  Ltd.,  Wednesbury 8,291 

Babcock  & Wilcox,  Ltd 8,400 

Edward  lo  BaB  & Co.  8,495 


Estimate  of  the  chief  officer,  £9,000. 

The  tenders  for  condenser  water  piping,  valves,  &o.,  for  the  same 
portion  of  the  station,  were  : — 


Foster  Bros.,  Ltd £2,617 

Rahway  and  General  Engineering  Co.,  Ltd.  (recommended)  2,987 

Staveley  Coal  and  Iron  Co 3,025 

John  Spencer,  Ltd.,  Wednesbury 3,064 

James  Oakes  & Co.  8,093 

John  Wilson  & Co.  3,184 

S.  Russell  & Sons 3,237 


Estimate  of  chief  officer,  £3,500. 

For  the  construction  of  the  junction  line  from  Junction  Road  to 
the  Holloway  car-shed,  a contract  has  been  given  to  Messrs. 
J.  Mowlem  & Co.  and  Hadfield  s SteeFFoundry  Co.,  Ltd.,  the  cost 
of  the  work  beiDg  approximately  £4,650. 

The  tenders  submitted  for  362  moulded  plough  bases  for  electric 
cars  and  stores  vehicles  were  as  follows  : — 

J.  G.  Ingram  & Son  (recommended),  45s.  each. 

India-Rubber,  Gutta-Percha  and  Telegraph  Works  Co.,  Ltd.,  47s.  6d. 
each,  less  2$  per  cent,  discount. 

Avon  India-Rubber  Co.,  Ltd.,  55s.  each. 

Dermatine  Co.,  Ltd.,  69s.  6d,  each. 

The  contract  for  (1)  150  outside  stringers,  (2)  150  inside  stringers 
and  1,200  galvanised  risers  for  electric  cars,  has  been  given  to 
Messrs.  G.  A.  Harvey,  Ltd.,  the  tenders  being  as  follows: — 

G.  A.  Harvey.  Ltd..  (1)  3s.  4d.,  (2)  3s.  Id.,  (3)  7d.  each,  less  2j  per  cent.  dis. 

Ed.  lc  Bas  & Co.,  (1)  (is.  fd.,  (2)  tis.  Od.,  (3)  8$d.  each. 

F.  Braby  A Co  , (1)  7s.  3d.,  (2)  7s.,  (3)  10£d.  each,  less  2|  per  cent.  dis. 

The  tender  of  R.  Bridger  & Co.  for  electric  lighting  at  the 
enlargement  of  the  Oliver  Goldsmith  School,  Peckham,  at  £135,  is 
recommended  for  acceptance. 

The  following  tenders  were  received  for  electric  wiring  and 
fittings  at  the  Great  Marlborough  Street  Fire  Station  : — 

G.  E.  Taylor  & Co (recommended)  £169  0 0 

Pinching  & Walton 169  7 6 

Tredegar  & Co.  182  0 0 

W.  J.  Fryer  & Co 194  0 0 

A.  Hawkins  & Sons 210  0 0 

Metropolitan  Asylums  Board. — The  Board  has  accepted  the 
tender  of  Messrs.  W.  J.  Fryer  & Co.  for  changing  over  to  metallic- 
filament  lamps,  including  lamps,  transformers,  and  wiring  altera- 
tions, at  a number  of  its  institutions.  The  matter  is  alluded  to  in 
our  “ Notes  " columns  to-day. 

Snlford. — The  T.C.  has  accepted  tbe  tender  of  the 
Tudor  Accumulator  Co.,  Ltd,  for  the  supply  and  erection  of  a 
battery,  booster  and  switchgear,  with  fittings,  cables,  connections 
and  aceeusorics,  for  £8,810. 

Continued  on  page  64  ) 
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THE  UNDERTAKING  OF  THE  MELBOURNE  ELECTRIC  SUPPLY  CO.,  LTD. 

By  J.  H.  DAVIES. 


The  above  company  was  known  as  the  “ Electric  Lighting 
and  Traction  Co.,  of  Australia,  Ltd.,”  until  about  six  months 
ago,  when  it  was  decided  to  change  that  somewhat  unwieldly 
title  for  the  one  by  which  it  is  now  known. 

The  company  owns  electricity  works  in  Melbourne  and  in 
Geelong,  both  in  the  State  of  Victoria.  This  article  will 
deal  only  with  the  Melbourne  undertaking. 

In  1900  the  electric  supply  of  the  city  of  Melbourne  was 
in  the  hands  of  four  undertakings,  as  follows  : — 

(«)  The  Melbourne  City  Corporation,  which  was  carrying 
out  the  whole  of  the  public  lighting  of  its  area  by  electricity, 
but  did  not  seriously  attempt  private  lighting. 

( b )  The  New  Australian  Electric  Supply  Co.,  with  its 


The  Melbourne  City  Corporation  being  desirous  of  taking 
over  the  whole  of  the  electricity  supply  in  its  own  municipal 
area,  agreed  to  purchase  from  the  existing  companies  so 
much  of  their  undertakings  as  was  situated  within  that  area. 
At  the  same  time,  however,  the  New  Australian  Co.  and  the 
A.U.  Alcock  Co.  were  in  negotiation  for  the  sale  of  their 
undertakings  to  the  Electric  Lighting  and  Traction  Co.  of 
Australia,  Ltd.,  which  acquired  the  whole  of  their  business, 
the  City  Corporation  simultaneously  acquiring  from  it  the 
small  generating  station  of  the  New  Australian  Co.,  as  well 
as  the  mains  and  other  apparatus  of  the  two  companies 
situated  within  the  city  area,  the  new  company  retaining  all 
the  suburban  areas  within  which  to  carry  on  its  business. 


General  View  of  the  Genervting  Plant,  Melbourne  Electric  Supply  Co. 


main  generating  station  on  the  banks  of  the  Yarra  in  the 
suburb  of  Richmond,  supplied  electricity  for  public  and 
private  purposes  to  a number  of  the  eastern  and  southern 
suburbs  of  Melbourne,  and  gave  a supply,  for  private  pur- 
poses only,  within  the  area  of  the  Melbourne  City  Corpora- 
tion. This  company  also  possessed  a small  subsidiary  station 
within  the  city  area  proper. 

(c)  The  A.L . Alcock  Electric  Light  and  Motive  Power 
Co.,  Ltd.,  likewise  with  a supply  station  situated  in  Rich- 
mond, supplied  some  of  the  northern  and  north-eastern 
suburbs  with  electricity  for  public  and  private  purposes,  and 
also  electricity,  for  private  purposes  only,  within  the 
Melbourne  city  area,  where,  like  the  New  Australian  Co.,  it 
did  the  larger  part  of  its  business. 

(d)  There  was  also  a small  electric  supply,  for  private  pur- 
poses only,  given  by  a privately  owned  undertaking,  situated 
within  the  city  area  proper. 


The  consequence  of  the  above  arrangement  was  that  in  1901, 
the  new  company  proceeded  to  remodM  the  whole  of  the 
existing  supply  arrangements  on  modern  lines.  The  Alcock 
Co.’s  power  station  was  as  soon  as  possible  permanently 
closed  down,  and  the  New  Australian  Co.’s  power  house, 
favourably  situated  as  regards  condensing  water  on  the  banks 
of  the  River  Yarra,  was  largely  altered  and  rebuilt.  Further, 
the  twTo  existing  systems  of  single-phase  high-tension,  over- 
head, alternating-current  distribution  were  taken  down,  and 
a very  complete  and  thoroughly  modern  distributing  network 
substituted. 

The  present  generating  station  consists  of  an  engine  room 
about  180  ft.  long  x GO  ft.  wide,  with  a 25-ton  overhead 
crane,  running  the  whole  length  of  the  building.  The 
system  of  supply  is,  as  stated  above,  an  alternating- 
current  one,  generation  being  effected  at  4,000-4,400  volts 
pressure. 
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The  total  full-load  generator  capacity  is  3 925  kw. 

Describing  the  various  sets  in  the  order  of  their  install- 
ation— we  have,  first,  the  only  one  remaining  of  those  which 
were  in  the  station  when  it  was  purchased  by  the  present 
owners.  This  is  a 300-h.p.  cross- com  pound  hori- 
zontal Robey  engine,  fitted  with  Richardson  & Rowland’s 
valve  gear,  and  running  at  94  r.p.m.  It  exhausts  to  an  ejector 
condenser,  which  was  also  supplied  by  the  engine  makers. 


By  means  of  ropes  this  engine  drives  a 175-kw.  4,000-volt 
50-cycle  single-phase  Mordey  inductor  alternator,  at  a 
speed  of  300  R p.m.  Its  field  is  excited  by  a Mordey 
patent  bi-pole  dynamo,  mounted  on  an  extension  of  the 
alternator  shaft. 

Next  in  seniority,  though  at  the  other  end  of  the  building, 
are  two  identical  Brush  Universal  engines,  running  at 
250  r.p.m. , direct- coupled  to  500  kw.  4,000-volt  50-cycle 
single-phase  inductor  alternators.  These 
each  have  on  their  own  shaft  a 5-5 
kw.  exciter.  Each  engine  exhausts 
to  its  own  sui face  condenser,  with 
three  - throw  Edwaids  air  pumps, 
driven  direct  off  the  engine  shaft.  A 
tingle  cylinder  hot-well  pump  is  also 
worked  off  the  same  shaft  by  an 
eccentric. 

A Pulsometer  filter  is  used  with  the 
oil-cooling  apparatus  required  for  these 
reciprocating  engines. 

Nearly  three  years  ago  a Curtis  turbo- 
alternator was  put  in.  This  is  a 1,000- 
kw.,  4 000-volt,  50-cycle,  single-phase 
set,  running  at  1,500  R.P.M.  The  com- 
plete set,  including  the  condenser,  was 
built  by  the  British  Thomson-Houston 
Co.,  of  Rugby.  The  turbine  is  of  the 
familiar  vertical  type,  and  has  recently 
been  fitted  with  the  maker’s  latest  design 
of  hydraulic  governing  gear.  The  foot- 
step bearing  is  water-lubricated,  water 
being  maintained  in  it  at  a pressure  of 
253  lb.  per  sq.  in.  ; two  motor-driven 
plunger  pumps,  working  in  conjunction 
with  a hydraulic  accumulator  maintain 
this  pressure.  The  motors  are  each  2J>  H.P.,  one  being  a 
single-phase  and  the  other  a direct-current  machine. 

The  turbine  exhausts  to  a sub-base  surface  condenser  which 
can  deal  with  30,000  lb.  of  steam  per  hour.  The  air-pump 
is  of  the  Allen-Edwards  pattern,  combined  with  a hot-well 
pump,  and  driven  by  a 10-H.P.  induction  motor. 

The  generator  of  this  set  is  of  the  B.T.-H.  standard 
design,  having  a 4-pole  field,  excited  alternatively  from  the 


storage  battery,  or  from  the  motor -generator  exciter  sets, 
which  will  be  referred  to  later  on. 

The  latest  addition  to  the  generating  plant  was  made  early 
in  this  year.  It  is  a turbo-alternator  of  1,500-kw.  capacity, 
running  at  1,500  r.p.m.,  supplied  complete  by  the  Brush 
Co.  The  turbine  is  of  that  company’s  standard  Brush- 
Parsons  type,  exhausting  to  a suiface  condenser  situated 
immediately  under  it  in  the  basement.  The  condenser  is 
capable  of  condensing  40,000  lb.  of 
steam  per  hour,  and  is  fitted  with  a 
three-thrown  Edwards  air-pump  and 
single  cylinder  hotwell  pump,  driven  by 
a single-phase  induction  motor. 

The  stator  is  provided  wdth  a definite 
air  circulation  by  means  of  fans  fitted  to 
the  revolving  field,  which  draw  air  into 
the  bottom  of  the  stator  casing  through 
the  bedplate,  and  after  circulation 
through  the  windings,  &c.,  expel  it 
through  the  holes  in  the  sides  and  top 
of  the  machine.  An  18-kw.  exciter  is 
mounted  on  an  extension  of  the  bed- 
plate. 

Provision  is  also  made  forexciting  the 
alternator  from  the  motor  - generator 
exciters  or  from  the  storage  battery. 

The  separate  exciting  plant  con- 
sists of  two  36-kw.  motor-generator 
sets.  The  motors  are  of  the  in- 
duction type,  having  wound  rotors, 
slip-rings  and  rotor  starting  resist- 
ances. The  motors  are  supplied  with 
current  transformed  down  to  400  volts. 
The  d.c.  dynamos  generate  at  100/150 
volts,  and  either  supply  direct  to  the 
fields  of  the  alternators,  charge  the 
battery,  or  both. 

Circulating  water  is  obtained  from  the  River  Yarra  by 
means  of  two  Beiliss  steam-driven  centrifugal  pumps  and 
one  motor-driven  centrifugal  pump,  the  Beiliss  engines  being 
each  fitted  with  Kiirting  ejector  condensers  taking  a supply 
from  the  delivery  side  of  the  pumps  and  discharging  into 
the  suction  side. 

During  the  early  days  good  work  was  done  by  the  switch- 
board of  the  well-known  original  Ferranti  cellular  type. 


Owing  to  the  great  increase  in  the  size  of  the  generators, 
however,  the  switching  arrangements  are  at  present  under- 
going alteration,  and  as  regards  the  generator  portion  of  the 
board,  modern  oil-break  switches  in  connection  with  reverse- 
current  relays,  and  in  built  up  concrete  cells,  are  being 
substituted.  A Reavell  motor-driven  air  compressor  is 
provided  for  cleaning  the  boiler  tubes,  also  the  generators 
and  other  electrical  apparatus. 


Exterior  of  the  Melbourne  Electric  Supply  Co.’s  Station  at  Richmond. 


Interior  of  the  Boiler  House. 
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The  boiler  house  contains  eight  boilers  of  Babcock  and 
Wilcox  make,  each  with  a heating  surface  of  2,823  sq.  ft. 
At  present  only  hand-firing  is  in  use,  but  it  is  proposed 
shortly  to  introduce  automatic  stoking.  There  is  sufficient 
room  provided  for  12  boilers  in  all. 

The  flues  are  underground,  and  are  carried  through  a 
Green  economiser  of  512  tubes,  situated  in  the  centre  of 
the  boiler  house,  so  that  the  boilers  are  arranged 
symmetrically  on  each  side ; the  flues  discharge  into  a 
brick  stack,'  150  ft.  high.  The  steam  piping  having 
originally  been  laid  out  on  the  duplicate  system,  is  con- 
tinued on  that  system  when  extensions  are  made  ; all  valves 
on  boilers,  steam  engines  and  in  the  steam  pipes  are  of  the 
Hopkinson  “ Triad  ” type.  Underneath  the  floor  in  front 
of  the  boilers  is  situated  the  usual  ash  tunnel.  At 
cleaning  times  plate3  in  front  of  the  boiler  ash-pits  are 
raised,  "and  the  ash  and  clinker  removed  from  the  furnaces 
are  dropped  directly  into  a cast-iron  worm  conveyor,  which 
removes  them  to  the  outside  of  the  building.  The  coaling 
arrangements  are  in  one  respect  unusual.  A row  of  coal  bunkers 
runs  the  whole  length  of  the  boiler  house.  The  bottoms  of 
these  bunkers  are  ridged  and  sloped,  so  as  to  discharge 
through  specially  constructed  guillotine  doors,  fitted  with 
friction  rollers.  On  the  boiler  side  of  the  coal  bunker 
wall,  a small  travelling  jib  runs  the  whole  length  of  the  boiler 
house  on  rails,  supported  against  the  wall.  From  this  crane 
jib  a tilting  hopper  is  suspended  through  a spring  balance. 
With  this  arrangement  it  is,  therefore,  possible  to  take  coal 
from  any  bunker,  to  traverse  it  down  the  boiler  house  to 
its  proper  position  before  any  boiler,  and  at  the  same  time 
to  record  its  weight.  The  arrangement  is  much  more  handy 
than  trolleys,  running  on  rails,  or  without  rails,  on  the  floor, 
and  it  is  out  of  the  way,  and  being  constructed  with  roller 
bearings,  there  is  no  difficulty  whatever  in  operating  it. 
Coal  is  elevated  into  the  bunkers  by  means  of  an  elevator 
fitted  with  a crusher  and  by  a conveyor  of  the  push-plate 
type. 

The  above  is  a description  of  the  plant  in  use,  and  it  is 
hardly  necessary  to  say  that  the  usual  winding  shops,  repair 
shops,  stores,  &c.,  are  provided.  Owing  to  the  very  great 
distance  at  which  Melbourne  is  situated  from  the  large 
manufacturing  centres  of  Europe  and  America,  it  is  absolutely 
necessary  to  do  a large  amount  of  small  manufacturing  work 
in  the  electrical  line,  and  also  to  be  prepared  for  the  re- 
winding of  generators,  transformers,  and  electrical  apparatus 
generally.  For  instance,  the  transformer  winding  shop  con- 
tains a large  vacuum  drying  apparatus  and  also  an  oil-treating 


apparatus  for  treating  and  impregnating  transformers  up  to 
about  the  200  kw.  size.  In  consequence  of  the  large  amount 
of  hiring  out  of  arc  lamps  to  consumers,  especially  for  outside 
pavement  shop  lighting,  a large  business  has  been  developed, 
and  the  arrangements  for  storing  and  repairing  arc  lamps 


are  also  necessarily  on  a somewhat  larger  scale  than  would 
be  usual  in  an  English  station  of  the  same  size. 

Although,  no  doubt,  the  power  house  itself  is  much 
the  same  as  other  undertakings  of  similar  size  in 
England,  yet  the  system  of  distribution  is  very  different  to 


1,000-kw.  Curtis  Turbo-Alternator,  Melbourne 
Electric  Supply  Co. 

that  obtaining  generally  in  Europe.  In  consequence  of  the 
enormous  area  covered  by  the  suburbs  of  Australian  cities 
(nearly  every  house — and  even  the  workman’s  house — has  its 
garden,  and  two-storey  houses  are  the  exception)  the  problem 
of  distribution  is  very  different  to  that  in  the  more  crowded 
English  cities  and  the  very  much  cramped  Continental 
cities,  in  the  latter  of  which  an  enormous 
population  lives  in  a very  small  area 
in  large  buildings  let  out  on  the  flat 
system.  The  area  supplied  by  the 
Melbourne  Electric  Supply  Co.  covers 
41  square  miles,  and  this  large  area 
contains  the  comparatively  small  popu- 
lation of  250,000  inhabitants.  The  area 
is  principally  residential,  but  there  is  a 
large  amount  of  power  to  be  obtained,  in 
consequence  of  certain  suburbs  being 
manufacturing  centres. 

When  re  - modelling  the  distri- 
buting network  the  company  decided 
that  the  alternating  current,  single- 
phase system  was  the  simplest  and 
best  under  the  conditions  obtaining. 
The  old  distributing  systems  were, 
by  means  of  alternating  current  at 

2.000  volts,  conveyed  overhead  to 
transformers  supported  in  the  American 
fashion  on  poles.  The  whole  of  this 
system  was  removed  and  distribution 
effected  to  feeder  centres,  situated 
in  the  various  suburbs,  by  means  of 
lead-covered,  paper-insulated  concentric 
cables,  laid  on  the  solid  system,  at 

4.000  volts : the  h.t.  distribution  is  also 
effected  by  similar  underground  cables  to  about  80  trans- 
former sub-stations,  built,  some  underground  and  some  over 
ground.  The  secondary  distributing  network  from  these 
sub-stations  is  carried  out  generally  on  the  overhead  system 
by  means  of  bare,  hard-drawn,  copper  conductors,  supported 


1,500-kw.  Brush  Turbo-Alternator,  Melbourne. 
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on  jarrak  or  ironbark  poles  of  octagonal  shape,  the  system 
being  a three-wire  one  with  200  volts  between  each 
outer  and  the  neutral.  The  outer  of  the  h.t.  underground 
primary  system  is  earthed  at  the  generating  station,  and  the 
secondary  distributing  system  is  earthed  at  the  neutral  point 
at  each  transfoimer  sub-station.  All  feeders  are  looped  into 
the  nearest  transformer  sub-station  which  they  pas5,  so  as 
to  enable  easy  location  of  faults  in  case  of  breakdown,  and 
the  principle  is  being  extended  by  the  provision  of  h.t. 
street  pillars  at  suitable  quarter  or  one-third  mile 
intervals  along  the  lines  of  mains.  In  the  transformer  sub- 
stations the  primaries  of  the  transformers,  as  well  as  the 
underground  h.t.  distributors,  are  controlled  by  means  of 
switch  fuses,  so  interlocked  that  the  outer  disconnecting 
switch  cannot  be  opened  without  first  removing  the  inner 
switch  fuse.  The  transformers  are  all  fitted  with  earth 
shields,  and  are  principally  of  the  oil-cooled  type. 

The  size  and  scattered  nature  of  the  area  supplied  can  be 
gauged  from  the  following  figures  : — 

In  order  to  supply  1,696  consumers  at  present  connected, 
there  are  in  use  46-7  miles  of  h.t.  underground  mains  and 
240  miles  of  overhead  bare  copper  cable.  The  supply  is 
available  in  80  miles  of  streets.  These  figures  are  already 
very  large  for  the  number  of  consumers  supplied,  but  large 
extensions  of  the  overhead  distributing  mains  are  still 


Fig.  1. — Electric  Towing  Locomotive  : Teltow  Canal. 


required  every  year  to  cope  with  the  increasing  applications. 
However,  the  overhead  method  of  distribution  is  comparatively 
cheap,  and  it  is  quite  certain  that  it  would  have  been 
impossible  to  do  the  amount  of  work  that  has  already  been 
done  with  commercial  success,  if  the  distributing  mains  had 
been  underground.  This  is  recognised  all  over  Australia, 
and  whether  the  electric  supply  undertakings  are  in  the 
hands  of  municipalities  or  companies,  the  universal  practice, 
except  in  the  dense  business  portions  of  the  city  areas,  is  to 
distribute  overhead.  At  the  present  time  the  equivalent  of 
157,934  8-c.p.  lamps  is  connected  to  the  mains,  of  which 
2,174  h.p.  is  represented  in  motors.  The  output  for  the  past 
year  has  been  2,300,000  units,  and  this  is  increasing  rapidly 
from  year  to  year.  The  number  of  arc  lamps  which  is  daily 
attended  to  by  the  company,  either  under  its  public  lighting 
contracts  or  under  its  above  mentioned  system  of  hiring  out, 
is  860.  Almost  without  exception  these  lamps  are  of  the 
flame  type,  supplied  through  small  pressure-reducing  trans- 
formers. The  prices  at  which  electricity  is  supplied  are  : — 

For  lighting,  a flat  rate  of  5^d.  per  unit,  or  an  alternative 
tariff  on  the  maximum  demand  system  of  7d.  per  unit  for 
the  first  450  hours’  use  per  annum  of  the  maximum 
demand,  and  3d.  for  each  unit  consumed  beyond  this 
amount. 

For  power,  a flat  rate  of  2d.  per  unit,  with  an  alternative 
system,  allowing  of  the  unit  being  sold  to  consumers  of  large 
amounts  at  about  Id.  per  unit. 


The  above  prices  certainly  cannot  be  considered  high 
when  it  is  remembered  that  the  whole  of  the  apparatus 
required  for  generating  electricity  has  to  be  carried  12,000 
miles,  is  subject  in  part  to  a 20  per  cent,  duty,  and  that 
labour  and  also  fuel  cost  35  per  cent,  to  50  per  C'mt.  more 
than  in  England. 

In  conclusion,  the  writer  would  express  his  indebtedness  to 
Mr.  F.  W.  Clements,  the  engineer  and  manager,  for  the 
facilities  afforded  him  ; he  would  also  acknowledge  the 
assistance  of  Mr.  Buckingham,  the  superintendent  of  the 
power  house. 


ELECTRICAL  HAULAGE  ON 
CANALS. 


Dr.  Gi.  Meyer,  in  a long  article  in  Elelctrische  Kraftbetrie.be 
und  Bahnen,  deals  exhaustively  with  the  problem  of 
mechanical  and  electric  traction  on  canals  from  the  time  of 
the  earliest  experiments  up  to  the  present  day.  The  subject 
has  been  repeatedly  dealt  with  in  these  columns,  so  that 
only  the  portion  of  the  article  covering  the  recent  develop- 
ments need  be  referred  to  here. 

Although  at  first  sight  the  simplest  solution  of  the  problem 
might  seem  to  be  obtained  by  the  use  of  steam  or  electrically- 
driven  tug-boats,  experience  has  shown  that  the  most  con- 


Fig  2 — French  Electric  Towing  Locomotive. 

venient  and  economical  results  are,  on  the  contrary,  obtained 
by  haulage  from  the  bank. 

There  are  several  reasons  for  this  result.  In  the  first 
place,  the  waves  set  up  by  screw  steamers  in  the  confined 
waters  of  a canal  cause  a serious  loss  and  lower  the  haulage 
efficiency.  The  absence  of  waves  with  haulage  from  the  bank 
also  adds  greatly  to  the  length  of  life  of  the  canal  bottom  and 
sides. 

Secondly,  experience  with  bank  haulage  on  the  Teltow 
Canal  has  shown  that  no  reduction  of  speed  is  necessary  when 
barges  are  passing  one  another,  whilst,  with  tug-boat  haulage, 
satisfactory  steering  is  rendered  impossible  by  the  waves  set 
up  unless  the  speed  is  reduced  to  a very  low  value  whenever 
two  barges  meet.  This  leads  to  a considerable  reduction  in 
average  speed,  especially  where  the  traffic  is  dense.  Thus, 
supposing  the  traffic  is  so  dense  that  a meeting  between  two 
barges  occurs  every  half-hour,  and  that  the  normal  speed  is 
4'5  km.  (2-8  miles)  per  hour,  and  it  has  to  be  reduced  to 
2-5  km.  (D55  miles)  per  hour  at  each  meeting.  This  means 
that  the  average  speed  becomes  2 48  m.r.h.,  or  about  11  per 
cent,  lower  than  the  normal  speed. 

Particulars  of  the  operation  of  the  Teltow  Canal  from  a 
financial  point  of  view  over  any  considerable  period  are 
not  yet  available.  The  installation  is  arranged  to  deal 
with  a yearly  traffic  of  about  2 million  tons,  but  it  is 
not  fully  in  use  at  present — averaging  only  some  70,000 
tons  a month. 

The  conditions  on  this  canal  are  especially  advantageous 
because  of  its  closeness  to  Berlin. 

The  latest  kSiemens-Schuckert  locomotives  are  of  the  type 
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shown  in  fig.  1.  They  are  symmetrical  from  both  ends, 
have  two  bogies,  or,  in  some  cases,  two  fixed  driving  axles, 
and  are  provided  with  a 3'5-metre  swivelling  arm  for 
adjusting  the  height  of  the  haulage  rope,  and  a drum  for 
winding  the  surplus  rope  upon  and  so  adjusting  the  distance 
between  the  locomotive  and  the  barge  as  required.  The 
swivelling  arm  and  the  drum  are  driven  by  separate  small 
motors. 

Ordinary  Yignoles  rails  are  used,  but  the  greater  part  of 
the  weight  of  the  locomotive  is  arranged  on  the  landward 
side,  so  as  to  minimise  the  risk  of  damage  to  the  canal  bank. 
These  locomotives  can  drag  a load  of  1,200  tons  at  a speed 
of  5 km.  (3T  miles)  per  hour.  Their  overall  efficiency 
averages  76  per  cent.,  and  little  improvement  in  this 
respect  can  be  expected. 


In  America,  too,  standard  electric  locomotives  on  plain 
rails  have  proved  most  satisfactory.  On  the  Miami-Erie 
Canal,  locomotives  weighing  25  tons  and  provided  with  two 
80-h.p.  three-phase  motors,  are  used  to  draw  10  barges 
carrying  80  tons  each  at  a speed  of  16  km.  (10  miles)  per 
hour. 

The  only  valid  objection  which  can  be  brought  against 
this  form  of  haulage  is  that  of  interference  with  the  loading 
and  unloading  of  barges  on  the  bank  of  the  canal.  This 
difficulty  can,  however,  be  got  over  by  the  use  of  private 
docks  or,  if  these  are  not  possible,  by  some  arrangement 
such  as  is  shown  in  figs.  3 and  4. 

In  conclusion,  the.  author  quotes  the  results  of  a complete 
series  of  tests  carried  out  in  1907,  under  the  direction  of  the 
Prussian  Ministry  of  Public  Works.  These  tests  were  all 


Such  a locomotive  is  equally  fitted  for  travelling  in  both 
directions,  although  on  the  Teltow  Canal  reversed  travelling 
is  only  required  occasionally — at  curves  and  loading  docks — 
because  rails  are  laid  on  both  sides  of  the  canal,  and  all  the 
traffic  one  way  is  carried  out  from  one  bank,  and  that  in 
the  other  direction  by  the  returning  locomotives  on  the 
other  bank.  The  reversible  locomotive  is,  however,  more 
generally  useful  than  the  older  single-ended  locomotive  when 
only  a single  line  of  rails  exists,  and  the  traffic  in  both 
directions  is  carried  out  from  one  bank  by  the  so-called 
“ pendulum  ” method,  in  which  the  haulage  ropes  are  trans- 
ferred and  the  locomotives  reversed  every  time  two  barges 
meet.  In  this  way  a given  locomotive  travels  constantly  back- 
wards and  forwards  over  about  the  same  stretch  of  canal  bank. 

The  Teltow  Canal  installation  has  been  found  to  work 
perfectly  satisfactorily,  in  spite  of  the  low  order  of  in- 
telligence of  the  average  bargeman.  One  man  only  is 
required  on  each  locomotive,  and  no  trouble  has  been  found 
in  raising  the  haulage  rope  sufficiently  to  clear  stationary 
barges,  &c.,  without  slackening  the  speed.  This  form  of 
canal  haulage,  by  means  of  an  electric  locomotive  running 
on  ordinary  rails  on  the  bank,  has  established  itself  as  the 
best  all-round  solution  of  the  problem  in  a number  of  in- 
dependent cases  in  recent  years. 

Thus,  since  1904  the  Sociote  d’Electricite  du  Nord,  of 
Douai,  have  installed  some  55  km.  (35  miles)  of  single  line 
on  various  canals  in  the  North  of  France.  These  are 
worked  on  the  “ pendulum  ” system,  using  a light  and 
simple  double-ended  locomotive  (fig.  2)  weighing  8 tons,  and 
running  on  two  ordinary  41 -lb.  per  yard  rails.  Each  of  the 
two  axles  is  provided  with  a 20-h.p.  550-volt  motor.  The 
haulage  rope  is  fixed  so  as  always  to  exert  its  pull  through 
the  centre  of  gravity  of  the  locomotive  at  a height  of  about 
1'4  m.  over  the  rails.  The  other  end  of  the  rope  is  attached 
to  a 7-m.  mast  on  the  barge,  and  the  height  thus  attained  is 
found  sufficient  to  clear  all  ordinary  obstructions.  Xo  height 
adjustment  or  coiling  drum  is,  therefore,  provided  as  in  the 
Teltow  locomotives.  This  simplification  is  possible,  because 
the  canal  banks  are  much  clearer  than  on  the  Teltow  Cana),  as 
the  loading  and  unloading  of  the  barges  is  chiefly  carried  out 
in  special  private  docks  branching  out  of  the  canal. 

Each  locomotive  can  drag  two  or  three  barges  of  300  tons 
capacity  at  a speed  of  nearly  3 km.  (1*9  miles)  per  hour. 
Some  72  locomotives  are  now  in  use,  and  they  are  able  to 
handle  a yearly  load  of  3 to  4 million  tons  ; when  this 
capacity  is  exceeded  a second  set  of  rails  will  be  laid  on  the 
other  bank  of  the  canal.  The  price  chargeable  for  haulage 
is  fixed  by  the  Government  at  -35  to  -4  centimes  per  ton  km. 
(•054d.  to  -06 Id.  per  ton  mile).  In  spite  of  this  low  figure  the 
scheme  is  said  to  be  a financial  success.  Simultaneous  horse 
haulage  can  be  employed,  but  it  is  not  so  cheap  or  speedy  as 
electric  haulage,  and  is  gradually  being  suppressed  by  the 
latter. 


carried  out  on  the  same  stretch  of  the  Rhein-Hanover  canal 
at  present  under  construction.  This  stretch  is  267  km. 
(167  miles)  long,  and  contains  three  locks.  The  five  systems 
of  haulage  investigated  under  exactly  similar  conditions, 
were  (1)  Steam-driven  barges ; (2)  barges  driven  by 
suction  gas  engines  ; (3)  electrically-driven  barges  ; (4)  tug 
boat  traction  of  two  barges  by  a steam  tug  ; and,  finally,  (5) 
haulage  from  the  bank  by  electric  locomotive  on  the  Siemens- 
Schuckert  system. 

The  tests  were  carried  out  at  two  speeds,  viz.,  5 and 
7 km.  per  hour  (3'1  and  4-4  miles  per  hour),  and  with 
various  lengths  of  time  assumed  for  loading  and  unloading. 
The  latter  point  naturally  had  much  less  effect  on  the  work- 


Fig.  4 — Showing  Crane  and  Transporter  Systems  or 
Loading  Barges. 


ing  cost  of  the  last  two  systems  than  on  the  first  three.  The 
tests  show,  first,  that  the  freight  cost  in  this  particular  case 
is  considerably  greater  with  the  first  three  systems  (self- 
driving) than  with  the  last  two  systems  (haulage  by  tug-boat 
or  by  loco,  from  the  bank)  ; and  secondly,  that  the  cost  in 
the  first  three  systems  is  much  more  dependent  on  the  time 
required  for  loading  and  unloading  than  on  the  system  used 
or  on  the  speed.  The  electric  locomotive  system  works  out 
the  cheapest  of  all  by  a small  percentage,  with  the  existing 
loading  and  unloading  times,  whilst  even  with  greatly 
reduced  times,  it  is  still  almost  the  cheapest. 

The  figures  are  based  on  the  assumption  that  the  whole  of 
the  haulage  on  the  canal  is  under  the  control  of  a single 
authority. 

Such  uniformity  of  control — subject  to  Government  regu- 
lations— seems  essential  from  the  point  of  view  of  quick  and 
reliable  service. 
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CONTRACTS  CLOSED. 


( Concluded  from  page  58.) 

Cape  Town. — Tenders  have  been  accepted  by  the 

Corporation  in  connection  with  the  electric  lighting  of  Sea  Point 
as  under : — 

Siemens,  Ltd.,  tor  450  stefel  poles,  tor  £1,326,  subject  to  the  poles  being 
capable  ot  taking  a strain  of  300  lb.  without  permanent  deflection,  in 
accordance  with  the  terms  of  the  specification  ; also  for  700  cross-arms, 
for  £134. 

The  Clyde  Engineering  Works,  for  eight  transformer  pillars,  Ac.,  including 
two  spare  5-kw.  transformers  and  two  10-kw.  transformers,  for  .£1,134, 
provided  the  design  is  amende  1 to  satisfy  the  electrical  engineer,  and 
subject  to  the  reduction  of  the  base  of  the  pillar. 

Chester.— The  T.C.  has  accepted  the  tender  of  Messrs. 

Crompton  & Co.  for  a switchboard,  at  £785. 

Glasgow. — The  T.C.  Electricity  Committee  on  Works 

has  recommended  acceptance  of  the  offer,  at  £426,  by  the  British 
Thomeon-Houston  Co.,  Ltd.,  for  three  motors  for  driving  fans  for 
cooling  towers  at  St.  Andrew’s  Cross  Station.  The  Committee  has 
also  placed  contracts  amounting  in  all  to  £15,104  for  the  erection  of 
a store  and  extension  of  boiler  house,  &c.,  at  Port  Dundas  generating 
station.  The  accepted  offers  include  that  of  Messrs.  Austin  & Co. 
for  an  electric  goods  elevator  costing  £215. 

Grimsby.— The  T.C.  has  accepted  the  following  tenders 

n connection  with  the  electricity  works: — J 

John  Wilson  & Co.— Exhaust  pipe,  £145. 

Hebb  & Co. —Renewal  of  the  cooling  stack,  £140. 

McPhail  & Simpson.— Two  steam  superheaters,  £255. 

Hartlepool. — Durham  Education  Committee  has  accepted 
the  tender  of  Messrs.  Cox-Walker,  Ltd.,  of  Darlington,  for  the  E.L. 
installation  at  Henry  Smith  Schools,  at  £192  10s. 

Leamington. — The  D.P.  Battery  Co.,  of  Bakewell,  have 

received  an  order  from  the  Midland  Electric  Light  and  Power  Co. 
to  install  and  maintain  for  10  years  a storage  battery  of  their  LS.  17 
type  in  replacement  of  two  batteries  of  another  maKe. 

Rochdale. — -The  Rochdale  Electric  Co.,  Ltd.,  have 

secured  the  contract  for  the  electric  lighting  of  the  new  St.  Mary’s 
Church. 

Huffhy. — The  U.D.C  has  accepted  the  tender  of  Messrs. 

W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.,  for  service  cable,  at  £78. 

Wigan. — The  following  tenders  were  received  by  the  T.C. 

in  connection  with  the  proposed  extensions  at  the  electricity 
works : — 

Constructional  Steel  Work.’ 


Lambourne  A Co.  £695 

William  Park  & Co (provisionally  accepted)  720 

British  Tnomson-Houston  Co 756 

Edward  Wood  & Co 778 

J.  Booth  & Son  • • . . 784 

Kedpatb,  Brown  & Co.  839 

Tickle  Bros 876 

Dorman,  Bong  & Co 880 

Gibbons  Bros.  . . . . 907 

Gilbert  Little  & Co 922 

Graham,  Morton  A Co.  931 

Heenan  & Proude,  Ltd.  1,010 

Cables. 

Siemens  Bros (brick  pits  not  included)  £8,947 

Electrical  O.,  Ltd.  . . (brick  pits  not  included)  9,106 

Lahmeyer  Electric  Co.  (brick  pits  not  included)  ..  ..  ..  9,194 

W.  T.  Glover  & Co.,  Ltd (provisionally  accepted)  9,297 

British  Insulated  and  Helsby  Cables,  Ltd 9,416 

Callender’s  Cable  Co 9,426 

Johnson  & Phillips  Ltd 9,462 

Western  Electrical  Co.  - ••  9,494 

W.  T.  Henley’s  Telegraph  Works  Co . . . . 9,596 

Aubert,  Grenier  & Co.  ..  (not  to  specification) 3,919 

Boilers  (Two). 

Water-Tube  Boiler  Co.  . . (Patent  Water-tube) £2,525 

Hawksley,  Wild  & Co.  ..  (Suckling)  (not  to  specification)  2,719 


Babcock  & WIICOX,  Ltd.  . ■ (BilUCOCK)  (provisionally  acccpueui  o,uuu 

J.  Thompson  ..  (Durr  Water-tube)  . . ..  ..  3,100 

British  Thomson-Houston  Co.  (Babcock) 3,219 

Musgrave  a Sons  . . (WoodeBon) 3,307 

Clark,  Chapman  A Co.  ..  (Woodeson)  ..  ..  ..  ..  3,472 

George  Sinclair  . . . . (Sinclair  Patent)  3,669 


Pipework  and  Condensers. 


Browett,  Lindley  & Co. 
Worthington  Pump  Co. 
British  Thomsoh  HoustOn  Co. 

Tickle  Bros 

Crompton  A Co. 

Korting  Bros 

Johnson  Bros 

Willnns  & Robinson,  Ltd.  . . 
Musgrave  A Sons,  Ltd.. 
Parsons  & Co. 

E.  J.  Mitchell 

Tinsley  & Hons 


£ 1 ,G02 

1,645 

..  ‘ 1,647 

..  (provisionally  accepted)  1,689 

1,711 

1,725 

1,823 

1,825 

1,998 

..  2,010 

(not  fo  specification)  1,290 
..  (not  to  specification)  1,468 


It  was  resolved  that  the  consideration  of  the  tenders  for  pipewoik 
ani  economisers  be  deferred.  The  tenders  for  coal-conveying 
plant,  engine,  generator  and  switchboard  were  also  deferred  until  a 
sub-committee  had  visited  works  where  turbine  engines  and 
modern  coal  conveying  plants  are  in  operation. 


Winches tfr. — The  T.C.  has  accepted  the  tender  of 

Messrs.  Stuart  & Moore,  of  Ealing,  W.,  for  an  installation  of  electric 
fire-alarms  at  an  annual  charge  for  12  years  of  £33,  and  £17  per  year 
for  maintenance. 


Wishaw. — The  following  firms  have  obtained  contracts 

from  the  Burgh  Electricity  Department : — 

British  Westinghouse  Co. — A 100-kw.  rotary  converter. 

Oliver  & Co.— Twelve  9-ampere  magazine  flame  lamps. 

London  Electric  Firm.— Twelve  sets  of  raising  and  lowering  gears. 

Woolwich. — TheB.C.  has  accepted  the  tender  of  Messrs. 

Babcock  & Wilcox,  at  £70,  for  repairs  to  a boiler  at  the  electricity 
works.  The  tender  of  the  British  Insulated  and  Helsby  Cables, 
Ltd.,  has  been  accepted  for  two  tons  of  compound,  at  £25  13s.  4d, 
per  ton,  delivered  in  7-lb.  tins. 

Worcester. — The  Electricity  Committee  of  the  T.C.  has 

accepted  the  tender  of  Messrs.  Heenan  & Froude  for  a steel  storage 
bunker,  and  coal  elevator  and  conveyor,  at  £656. 

York. — The  Corporation  of  York  has  decided  to  weld 
the  whole  of  the  rails  in  connection  with  the  electrification  of  the 
tramways,  by  means  of  the  “ Thermit  ” processs. 


FORTHCOMING  EVENTS. 


Institution  of  Mining  Electrical  Engineers.— Saturday,  July  10th.  At  7 p.m.  At 

the  Grand  Hotel,  Manchester.  Meeting.  The  meeting  held  at  Glasgow 
was  adjourned. 

Junior  Institution  of  Engineers.— Saturday,  July  17th.  At  10  a.m.  Visit  to  the 
ordnance  engineering  works  of  Messrs.  Vickers  Sons  & Maxim,  Erith. 


NOTES. 


Erratum. — In  our  article  on  the  Royal  Society  con- 

versazione last  week  (page  39)  for  “ Paufleu  ” read  “ Panflex.” 

Parliamentary. — SBcond  Reading. — In  the  House  of 

Commons  on  Friday* last,  the  Telegraph  (Arbitration)  Bill  was  read 
a second  time,  as  well  as  the  Electric  Lighting  Acts  (Amendment) 
Bill. 

On  Tuesday  in  the  Commons  the  Gateshead  and  District  Tram- 
ways Bill  was  read  a second  time. 

Third  Beading. — In  the  House  of  Commons  on  July  1st,  the 
Durham  (County)  Electric  Power  Supply  Bill  was  read  a third 
time. 

Another  “Wireless”  Torpedo.  — The  Standard 

announces : — “ A new  type  of  torpedo,  in  which  the  principle  of 
wireless  telegraphy  is  utilised,  and  for  which  the  inventor  claims 
remarkable  powers.  . . . The  inventor  iB  a young  man.  ...  He 
claims  for  the  machine  that  it  would  destroy  any  vessel  at  a range 
of  10  miles,  or  an  even  greater  distance.  It  can  be  started,  steered 
and  fired  without  any  mechanical  connection  between  id  and  its 
operator,  who  controls  its  action  by  an  apparatus  which  can  be 
carried  if  necessary  in  the  pocket.”  Comment  is  needless. 

National  Electrical  Manufacturers'  Association 

(Inc.). — We  are  informed  that  on  Thursday,  July  1st,  this  Asso- 
ciation called  together  at  the  Hotel  Cecil  a general  meeting  of 
electrical  manufacturers  of  the  United  Kingdom  to  consider  certain 
proposals  which  had  been  suggested  by  the  Electrical  Contractors’ 
Association,  and  which  had  appeared  in  their  official  journal.  We 
understand  that  the  meeting  was  largely  attended,  and  it  was 
unanimously  resolved  that  the  action  of  the  National  Electrical 
Manufacturers’  Association  in  their  negotiations  with  the  Electrical 
Contractors’  Association  regarding  the  proposed  agreement  to  give 
special  terms  to  the  members  of  that  Association  should  be  endorsed, 
and  that  the  terms  set  out  in  the  official  journal  of  the  Electrical 
Contractors’  Association,  April,  1909,  could  not  be  entertained. 
The  meeting  waB  not  confined  to  members  of  the  Manufacturers’ 
Association,  manufacturers  being  invited  regardless  of  whether 
they  were  members  or  not. 

Iron  monjrery  Exhibition. — The  Ironmongery  and  Hard- 
ware Exhibition  'opens  on  July  13tb,  at  the  Royal  Agricultural 
Hall,  Islington,  and  remains  open  until  the  23rd  inst. 

Canadian  Water- Powers.— Mr.  R.  E.  Young,  super- 
intendent of  the  Dominion  railway  lands,  in  a recent  statement  to 
a legislative  Committee,  estimated  the  total  horse-power  known  to 
be  available  in  Canada  at  25,682,907,  distributed  as  follows: 
17,075,939  in  Quebec;  3,129,168  in  Ontario,  exclusive  of  Niagara 
Falls  ;2, 000, 000  in  British  Columbia;  1,000,000  in  Alberta;  600,000 
in  North-West  Territories  ; 504,000  in  Manitoba  ; 500,000  in  Sas- 
katchewan ; 54,700  in  Yukon;  150,000  in  New  Brunswick,  and 
54,000  in  Nova  Scotia.  Mr.  Young  endorses  a prediction  that 
owing  to  their  great  water-powers  Ontario  and  Quebec  will  in 
time  become  the  manufacturing  centres  of  North  America.— Elec- 
Irical  World , N.Y. 
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Metal-Filament  Lamp  Eeonomies.— As  mentioned 

in  our  “Contracts  Closed’’  to-day,  the  Metropolitan  Asylums 
Board,  acting  on  the  advice  of  its  engineer-in-chief,  is  about  to 
proceed  with  the  change  over  from  carbon  to  metallic- filament,  lamps 
at  the  North-Western,  Western,  South-Western  and  South-Eastern 
Hospitals,  also  at  its  ambulance  stations,  and  at  the  central  stores. 
The  engineer  in  March  last  reported  upon  the  considerable  saving 
that,  was  to  be  exp  cted,  as  a result  of  a three  months’  test  that  he 
had  made  at  the  South-Western  Hospital.  In  his  report  be  sub- 
mitted the  following  estimates  as  to  economies,  cost  of  the 
work,  &c. : — 

In  the  case  of  the  South-Eastern  Hospital,  the  engineer- 
in-chief  has  eince  reported  that  it  is  only  intended  to  do 
a portion  of  the  work  at  this  hospital  at  the  present  time,  and  that 
he  estimates  the  cost  of  such  work  at  £200,  and  the  annual  saving 
at  from  £200  to  £260. 


Name  of  Institution. 

E 

Si 

°5 
2 ■ 
s“ 

3 

z 

Present  cost  of  elec- 
tricity per  annum. 

Estimated  cost  per 
annum  with  low  vol- 
tage metallio- 
fllament  lamps 
installed. 

Estimated  annual 
6aving. 

Estimated  approx, 
cost  of  change  over 
to  mefc.-fil.  lamps, 
incldg.  lamps,  trns- 
frmrs  & slight  altera- 
tions to  wiring. 

N.W.  Hospital 

I.C60 

£516 

£266 

£250 

£250 

Western  Hospital 

1,4-0 

677 

327 

350 

360 

S.W.  Hospital 

1,350 

* 

300 

250 

2o0 

S.E.  Hospital 

1,250 

817 

417 

400 

280 

Children's  Infirmary... 

2.050 

* 

— 

— 

480 

Tue  Downs  School  ... 

940 

127 

87 

40 

180 

Western  Amb.  Station 

130 

37 

20 

17 

30 

S.W.  Amb.  Station  ... 

130 

* 

— 

— 

26 

Mead  Amb.  Station  ... 

30 

* 

— 

— 

15 

S E.  Amb.  Station  ... 

170 

41 

23 

18 

40 

Central  Stores 

225 

* 

— 

— 

60 

No  Sgures  obtainable. 


Late  Legal. — J.  T.  Williams  & Sons  v.  Beckenham 

Urban  District  Council—  In  the  City  of  London  Court,  on  Wed- 
nesday, before  his  Honour  Judge  Lumley  Smith,  K.C.,  and  a iury, 
plaintiffs,  a South  Bermondsey  firm,  claimed  to  recover  £74  odd 
for  work  done  in  repairing  a burnt-out  armature  and  supplying  a 
new  governor  valve  and  spindle  in  respect  of  certain  electrical 
machinery.  Mr.  Warren  appeared  for  the  plaintiffs,  and  Mr. 
Richards  for  the  defendants. 

Plaintiffs’  case  was  that  a contract  was  made  between  the  parties 
for  the  hire  of  a Siemens  generating  set  used  for  supplying  elec- 
trical power.  It  had  been  used  by  the  Underground  Railway  Qo. 
for  generating  electrical  power.  They  only  wanted  it  for  temporary 
purposes,  and  the  plaintiffs  bought  one  of  two  sets  which  were 
sold.  On  October  16th,  1906,  defendants  agreed  to  hire  the  set  from 
the  plaintiffs  at  the  rate  of  £60  a month  for  six  months  certain, 
and  if  the  defendants  wanted  to  purchase  the  price  was  fixed  at 
£1,430.  If  the  defendants  decided  not  to  purchase  the  hire  was  to 
be  increased  to  £125  a month.  At  the  expiration  of  the  hire 
defendants  were  to  return  the  machinery  in  the  same  good  condi- 
tion as  when  they  received  it,  fair  wear  and  tear  only  excepted. 
The  Court  would  not  be  concerned  about  the  purchase.  Plaintiffs’ 
case  was  that  the  defendants  did  not  return  the  machinery  as  they 
received  it.  An  armature  became  burnt  out  in  the  course  of  using 
it ; hence  plaintiffs’  claim  for  necessary  repairs.  As  to  the  governor 
valve,  when  the  machinery  left  defendants'  hands  it  was  discovered 
that  there  was  a flange  that  had  been  cracked  or  broken.  The  plant 
was  afterwards  disposed  of  to  the  Southampton  Corporation. 

Mr.  Richards,  for  the  defendants,  said  that  they  only  ran  the 
genera' ing  set  for  109  hours  during  the  six  months  that  they  had 
it.  Therefore,  they  could  not  have  caused  the  repairs  sued  for  to 
be  necessary.  They  refused  to  pay  because  they  did  not  get  what 
was  bargained  for.  Legal  proceedings  were  brought  by  the 
plaintiffs,  and  any  possible  claim  that  could  now  be  made  was,  he 
urged,  settled  in  a previous  action  under  the  head  of  “ damages  for 
breach  of  contract,”  when  plaintiff s received  £500.  The  case  would 
never  have  been  settled  if  it  had  not  included  everything  in  dis- 
pute between  the  parties. 

Mr.  Warren  contended  that  there  was  no  settlement  of  the 
present  cause  of  action. 

The  defects  complained  of  were  only  discovered  after  the  £500 
was  paid. 

Judge  Lumley  Smith,  K.C.,  held  that  the  plaintiffs  could  not 
recover  after  the  previous  action,  and  he  found  for  the  defendants, 
with  costs. 

Liverpool  Cart-Owners’  Association  v.  National  Telephone 
| Co.—  In  the  King’s  Bench  Division  on  Wednesday,  before  Mr.  Justice 
Pickford,  this  case  was  heard,  the  question  being  whether  the  Tele- 
phone Co.  could  enforce  a certain  agreement  made  by  the  Finance 
Committee  of  the  Liverpool  Corporation.  Mr.  Leslie  Scott,  K.C., 
and  Mr.  Ross  Brown  were  for  the  plaintiffs,  and  Mr.  M.  Shearman," 
K.C.,  with  Mr.  H.  T.  Waddv,  for  the  defendants. 

Mr.  Scott  said  that  the  question  was  one  of  construction  of  an 
agreement  which  was  ordered  to  be  tried  without  pleading,  but  the 
defendants  -had  since  raised  a separate  issue  of  fact  which 
would  have  to  be  taken  to  Liverpool  if  tried,  as  there  would 
be  a large  number  of  witnesses  to  be  called.  The  question 
was  whether  the  plaintiffs  were  entitled  to.be  treated  as  flat-rate 


subscribers  to  the  telephone  system,  or  whether  the  defendants 
were  entitled  to  call  upon  them  to  enter  into  contracts  for  the 
telephone  service  at  the  measured  rate — that  was  the  penny- in-t.he- 
slot  system.  Flat-rate  subscribers  paid  a lump  sum  annually,  and 
could  take  as  many  calls  as  they  liked.  The  plaintiffs  were  an 
association  of  cart-owners,  who  do  practically  all  the  dock  work, 
and  had  a large  number  of  dei  o's  in  the  docks,  in  connection 
with  which  they  had  22  different  telephones.  In  1896 
the  Corporation  of  Liverpool  entered  into  an  agreement 
with  the  Telephone  Co.,  which,  the  plaintiffs  said,  was 
made  on  behalf  of  all  the  ratepayers  who  were  then, 
or  might  become,  subscribers  to  the  telephone,  and  the  question 
was  whether  they  ought  to  be  compelled  to  cirry  out  that  agree- 
ment. That  agreement  was  revised  in  1908,  and  the  defendants 
gave  notice  to  the  plaintiffs  to  terminate  all  the  existing  agreements 
at  the  expiration  of  six  months,  \yitb  the  intimation  that  they  could 
only  in  the  future  have  the  telephone  service  upon  the  measured- 
rate  basis.  The  plaintiffs  contended  that  the  defendants  had  no 
right  to  give  the  notice  to  terminate  the  agreement,  because,  under 
an  arrangement  made  with  the  Corporation,  they  had  undertaken 
not  to  terminate  any  flat-rate  agreement  with  existing  flat-rate 
subscribers.  Evidence  was  called  in  support  of  the  plaintiffs’  case. 

Mr.  Shearman,  K.C.,  for  the  defendants,  contended  that  the 
ratepayers  had  no  right  individually  to  bring  an  action  to 
enforce  the  agreement.  Some  subscribers  might  want  one 
system,  and  some  the  other,  and  if  the  plaintiffs  were  right  in 
tneir  contentions,  anyone  could  bring  an  individual  action  against 
the  Telephone  Co.  on  a contract  made  to  confer  a benefit  upon  him, 
as  well  as  500,000  other  people. 

His  Lordship,  in  giving  judgment,  referred  to  the  circumstances 
under  which  the  Telephone  Oo.  had  entered  into  an  agreement 
with  the  Corporation  in  the  first  instance,  when  certain  charges  for 
the  service  were  arranged.  That  was  in  1906,  at  which  time  the 
action  was  taken  by  the  Corporation  in  their  capacity  of  governing 
body  of  Liverpool.  In  1908  it  was  desired  to  substitute  the 
measured  for  the  flat  rate.  An  interview  took  place  between  the 
Corporation  and  the  company,  the  result  of  which  was  the 
second  agreement,  an  important  part  of  which  was  that  the 
company  agreed  not  to  interfere  with  the  arrangements 
with  the  existing  flat-rate  subscribers  where  agreements 
existed.  It  was  said  that  there  was  an  understanding  as 
to  hotels  and  clubs,  and  the  plaintiffs  claimed  that  they  came 
within  that  exception.  The  plaintiffs  could  only  be  entitled  to 
sue  if  the  Corporation,  in  making  the  contract,  purported  to  make 
it  for  the  plaintiffs  either  by  themselves  or  with  a number  of  other 
persons.  If  they  did  that,  then  the  plaintiffs  and  other  individuals 
would  be  entitled  to  sue  under  the  agreement.  Upon  the  whole 
of  the  evidence  it  did  not  appear  that  the  Finance  Committee 
were  contracting  as  agents  for  the  existing  flat-rate  subscribers  so 
as  to  make  each  ohe  a principal.  The  plaintiffs  had  not  established 
their  right  to  sue,  and  the  action  would  be  dismissed.  Dismissed 
with  costs  accordingly. 

Finsbury  Technical  College  Engineering  Society.— 

The  annual  dinner  of  this  Society  took  place  at  the  Holborn 
Restaurant  on  Tuesday  last,  and  was  well  attended.  Amongst  the 
gaests  were  Prof.  S.  P.  Thompson,  Messrs.  P.  V.  McMahon,  R.  J. 
Wallis-Jones,  W.  B.  Esson,  A.  T.  Turney,  R.  Borlase  Matthews,  and 
other  well-known  engineers.  After  “ The  King,”  Mr.  Malan  pro- 
posed “ The  President  ” (Dr.  Coker),  who,  unfortunately,  was  not  able 
to  be  present.  Mr.  Scoble  replied  on  his  behalf.  The  annual 
report  of  the  Committee  was  read,  showing  that  the  Society  was  in 
a flourishing  condition,  with  a substantial  balance.  Numerous 
works  had  been  visited,  and  a successful  smokiDg  concert  had  been 
held.  Mr.  Brodribb  toasted  “ The  Quests,”  and  Dr.  Thompson 
replied,  remarking  that  the  College  had  been  in  existence  for  a 
quarter  of  a century.  Amongst  other  successes  of  old  students,  Prof. 
W.  J.  Pope  had  been  appointed  Professor  of  Chemistry  at  Cam- 
bridge, and  for  three  years  in  succession  the  Chairman  of  the 
Manchester  Section  of  the  I.E.E.  had  been  an  old  Finsbury  man. 
He  emphasised  the  importance  of  mathematics  as  a tool,  while 
pointing  out  the  danger  of  its  becoming  a master.  Mr.  P.  V. 
McMahon  also  replied,  urging  the  students  to  join  the  Old  Students’ 
Association.  The  elders  could  often  help  the  younger  students  if 
they  could  get  hold  of  them  at  the  right  time,  but  there  was  a wide 
gap  in  the  membership  between  the  very  early  and  the  present-day 
students,  and  to  prevent  this  in  future  they  should  join  at  once. 
Mr.  Darling  proposed  “The  Engineering  Society,”  to  which  Mr. 
Betts  responded  ; and  finally  Mr.  Neill  toasted  “ The  Chairman  and 
Secretaries.”  Tne  proceedings  were  enlivened  by  a musical  pro- 
gramme contributed  by  the  members,  with  an  extra  turn  of  Chinese 
conjuring  by  Mr.  Yaou. 

Only  .>82. — The  Rochdale  Board  of  Guardians,  who 

require  the  services  of  an  electrical  engineer  for  the  plant  at  the 
workhouse,  have  received  no  fewer  than  582  applications  from  all 
parts  of  the  country.  The  salary  offered  is  50s.  a week  with  a 
nouse.  Among  the  letters  are  some  from  men  holding  good 
positions.  The  Committee  has  spent  two  days  in  making  a pre- 
liminary examination  of  the  applications. 

Resuscitation  of  the  Alnmininm  Syndicate. — A 

remarkable  report  has  just  emanated  from  Paris  in  reference  to  a 
proposal  to  revive  the  International  Alumininm  Syndicate  which 
was  dissolved  in  the  Autumn  of  1908?.  It  is  remarkable  from  the 
circumstance  that  the  collapse  of  the  combination  was  due  to  the 
attitude  assumed  towards  it  by  one  of  the  French  constituents,  and 
from  the  fact  that  a suggestion  for  the  reconstitution  of  the 
organisation  should  now  also  come  from  the  circles  of  French  pro- 
ducers. Apparently  the  severe  rivalry  which  has  prevailed  during 
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the  past  nine  months— cut-throat  competition,  as  it  would  be 
termed  in  some  quarters,  having  regard  to  statements  that  sale 
prioes  are  below  the  cost  of  production — has  begun  to  influence  the 
situation  in  the  direction  of  the  desire  for  a fresh  understanding 
among  manufacturers.  When  the  French  company  concerned  gave 
notice  of  intention  to  withdraw  from  the  syndicate,  the  question 
was  referred  to  a court  of  arbitration,  but  notwithstanding  the 
most  determined  opposition  of  the  German  controlled  Neuhausen 
Aluminium  Co.,  which  for  several  years  bad  largely  dominated  the 
position,  the  Court  decided  in  favour  of  the  French  company,  and 
the  syndicate  ceased  to  exist.  Now  the  French  makers  have  just 
met  in  conference  in  Paris  to  discuss  the  situation,  and  the  primary 
result  is  the  decision  not  only  not  to  proceed  with  sales  for  1910, 
but  also  to  hold  back  in  regard  to  the  acceptance  of  further  con- 
tracts for  the  remainder  of  the  present  year  at  current  prices, 
which  are  declared  to  involve  a loss.  A secondary  result  is 
the  determination  to  again  enter  into  relations  with  the 
other  former  constituents  of  the  International  Syndicate 
with  the  object  of  concluding  a freBh  understanding.  It 
remains  to  be  seen  whether  success  will  attend  these  eSorts, 
although  an  important  part  will  probably  be  played  by  the  pro- 
ductive capacity  of  the  extensions  of  plant,  and  the  new  works 
erected  by  outsiders  during  the  past  two  or  three  years.  The 
stocks  of  aluminium  must  also  be  taken  into  consideration,  as  unless 
the  consumption  has  enormously  increased  owing  to  the  low  prices 
prevailing  in  the  current  year,  the  accumulation  of  the  metal 
represents  a very  large  tonnage.  The  statistics  recently  issued  by 
the  Metal  Co.,  of  Frankfort- on-Main,  show  that  the  production 
amounted  to  18,100  tons  in  1908,  as  compared  with  19,800  tons  in 
1997,  but  as  contrasted  with  this  reduction,  the  consumption  is 
meorded  as  having  advanced  from  14,200  tons  in  1907,  to  14,500 
terns  last  year.  If  it  is  possible  to  secure  the  adhesion  of  most  of 
the  new  producers,  the  Bcheme  for  the  resuscitation  of  the  Inter- 
national Syndicate  may  be  brought  to  a successful  issue,  but  failing 
their  support,  it  seems  somewhat  doubtful  whether  the  combina- 
tion, if  reconstituted,  will  be  able  to  accomplish  the  object  of 
securing  a large  advance  in  prices. 

Appointment  Vacant. — Improver  for  switchboard  work 

for  the  Cleckheaton  U.D.C. 

Institution  and  Lecture  Notes. — Junior  Institu- 
tion op  Engineers. — A large  number  of  members  visited  the 
Menpes  Printing  Co.’s  colour-printing  works  at  Watford  recently. 

Canadian  Electrical  Association.— The  nineteenth  annual 
convention  of  the  Association,  recently  held  at  Quebec,  was  one  of 
the  most  successful  meetings  the  Association  haB  ever  held.  Over 
two  hundred  delegates  were  in  attendance,  from  all  over  the 
Dominion. 

Institution  cp  Municipal  Engineers.— The  roll  of  the  Insti- 
tution now  numbers  653.  The  new  Council  will  be  elected  at  the 
first  annual  general  meeting,  at  Durham,  on  August  7th. 

New  Anglo-French  Telephone  Cable— We  under- 
stand that  a contract  has  been  placed  with  Messrs.  Siemens  Bros, 
and  Co.  for  a new  Anglo-French  telephone  cable  with  Pupin  coils. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Beview  posted  as  to  their  movements. 


Central  Station  Officials— On  Friday,  2nd  inst.,  at 

the  West  Ham  generating  station,  Mr.  Lloyd-Jones,  resident  engi- 
neer presented  to  Mr.  A.  H.  Seabrook,  on  behalf  of  the  generating 
department  staff,  a gold  watch  chain,  on  the  occasion  of  his  leaving 
to  take  up  the  position  of  general  manager  to  the  Marylebone 
undertaking. 

Mr.  H.  F.  Foster  has  resigned  the  position  of  resident  engi- 
neer of  the  Epsom  electrical  undertaking,  and  he  is  to  be  appointed 
as  consulting  engineer  for  12  months  from  August  next,  at  a salary 
of  £100  per  annum. 

The  Leek  U.D.O.  has  increased  the  salary  of  Mb.  B.  M.  Carr, 
electrical  engineer,  from  £175  to  £200  per  annum. 

The  salary  of  Mr.  W.  Fennell,  electrical  engineer  to  the 
Wednesbury  Corporation,  has  been  increased  from  £200  to  £225  per 
annum.  After  the  results  of  the  current  year’s  working  have  been 
ascertained,  the  salary  will  be  further  considered. 

Tramway  Officials. — Mr.  Joshua  Southall,  tramway 

inspector  at  Stockport,  has  been  appointed  chief  inspector  of  the 
Ilkeston  Municipal  Tramways. 

General.—' The  Croydon  Education  Committee  have 

appointed' Mr.  A.  Blok  as  chief  lecturer  in  electrical  engineering 
at  the  Central  Polytechnic,  ftt  a salary  of  £110  per  session. 

Mb.  J.  B.  S.  Barksiiibe,  late  station  supervisor  at.  II. M.  Dockyard, 
Dcvonport,  has  been  appointed  resident,  supervisor-in-ebarge  of  the 
electric  light,  and  power  installation  at  the  Boyal  Naval  Ordnance 
Depot,  Bull  Point. 


Obituary. — Ed’Yin  Trenam,  I.S.Q. — We  regret  to 

record  that  Mr.  Edwin  Trenam  passed  away  at  Upper  Norwood  on 
July  41  h,  at  the  age  of  65  years,  some  3£  years  after  his  retirement 
from  the  controllership  of  the  Central  Telegraph  Office.  The 
deceased  gentleman  entered  the  service  of  the  Electric  and  Inter- 
national Telegraph  and  the  Magnetic  Telegraph  Companies  in  1857 
and  1862  respectively,  while  his  connection  with  the  Postal 
Telegraph  Service  dates  back  to  1870.  The  positions  occupied  by 
him  subsequently  were  those  of  Superintendent  of  Telegraphs 
at  Leeds  g,nd  chief  Superintendent  of  Telegraphs  at  Manchester, 
also  Traffic  Manager  of  Telegraphs  and  Deputy- Controller  and 
Controller  of  the  Central  Telegraph  Office.  On  the  occasion  of 
the  retirement  of  Mr.  Trenam,  his  many  friends  at  the  latter  office 
presented  him  with  a gold  watch  and  chain,  and,  in  making  the 
presentation,  Sir  John  Lamb  spoke  very  highly  of  the  efficient 
work  be  had  achieved  while  at  Leeds  and  Manchester,  and  also  in 
London,  in  improving  the  telegraphic  communication  between 
London  and  the  provinces.  His  long  experience  was  also  of  gieat 
assistance  in  1898,  when  be,  with  others,  was  appointed  by  the  then 
Postmaster-General  to  solve  the  problem  of  congestion  at  the 
C.T.O.  He  visited  Belgium  with  Mr.  (now  Sir)  John  Gavey,  and,  as 
a result,  intercommunication  was  introduced  for  facilitating  the 
disposal  of  local  telegrams. 


NEW  COMPANIES  REGISTERED. 


British  Yltrite  Works  (Swan’s  Patents),  Ltd.  (l0^9)-— 

This  company  was  registered  on  June  I7th,  with  a,  capital  of  £80,000  in  £1 
shares,  to  adopt  an  agreement  with  Swan’s  Patents,  Ltd.,  and  to  carry  on  the 
business  of  manufacturers  of,  and  dealers  in,  vitrite  and  other  caps  or  bases 
for  incandescent  electrio  lamps,  electric  lamps  and  fittings,  apparatus  and 
accessories,  &c.  The  subscribers  are  B.  M.  Drake,  M.I.E.E.,  66,  Victoria 
Street,  S.W.,  electrical  engineer,  250  shares  ; W.  A.  Turquand,  Milton  Lodge, 
Horton,  Bucks,  electrical  engineer,  250  shares;  H.  T.  Perkins,  Kingston  Hill 
Road,  Norbiton,  barrister,  25  shares;  C.  R.  Dewhirst,  Pine  Ridge,  Broadstone, 
Dorset,  electrical  engineer,  1 share;  W.  T.  Smythe,  Panmead,  Maidstone,  , 
gentleman,  1 share ; W.  H.  Disney,  7,  Arlington  Gardens,  Ilford,  gentleman, 

1 share;  C.  H.  Brookes,  48,  Brocklebank Road,  Wandsworth  Common, S.W.,clerk^ 

1 share.  Minimum  cash  subscription,  seven  shares.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  seven  ; the  first  are  B.  M.  Drake  and 
W.  A.  Turquand.  Swan’s  Patents,  Ltd.,  have  the  right  to  nominate  two 
directors;  qualification,  ±’250 ; remuneration  (except  managing  directors)  £100 
per  annum  (chairman,  £150),  and  a share  in  the  profits.  Registered  office, 
Broad  Street  House,  New  Broad  Street,  E.C. 


Maxwell’s  (Dundee),  Ltd.  (7,161).  — This  company  was 

registered  in  Edinburgh  on  June  14th,  with  a capital  of  £25,000  in  £1  shares,  to 
purchase  the  lands,  properties,  electrioal  plant  and  goodwill  of  the  business  of 
Maxwell,  Son  & Co.,  eleotrioal,  mechanical  and  motor  engineers  and  brass- 
founders,  of  26,  St.  Andrew’s  Street,  Dundee.  The  subscribers  (with  100  shares 
each)  are:- D.  Maxwell,  Kenmore  Place,  Broughty  Perry,  electrical  engineer; 
J.  Lockhart,  Lammerton  Terrace,  Dundee,  electrioal  engineer  ; J.  Forrester, 
Duneaves,  Broughty  Ferry,  jute  spinner;  (?)  Druoe,  22a,  Strathmartine  Road, 
Dundee,  eleotrioian ; G.  Brodie  Paul,  Dundee,  solicitor.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  three  or  more  than  seven ; the  first 
are  D.  Maxwell,  J.  Lockhart  and  J.  Forrester;  qualification,  50  shares ; 
remuneration  aB  fixed  by  the  company.  Registered  office,  28,  St.  Andrew 
Street,  Dundee. 


Charlestown  Electric  Light  and  Power  Co.,  Ltd.  (3,440).- 

This  company  was  registered  in  Dublin  on  June  16th,  with  a capital  of  £1,500 
in  £1  shales,  with  objects  as  indicated  by  the  title.  The  subscribers  (with  one 
share  each)  are:— Rev.  Michael  Keveney,  Charlestown;  P.  Doherty,  Charles- 
town, merchant.  Private  company.  The  Rev.  M.  Keveney  is  the  sole  director 
until  the  election  by  shareholders.  Registered  office,  Charlestown,  co.  Mayo. 


Electric  Ordnance  Co.,  Ltd.  (103,690).-This  company  was 

registered  on  June  24th,  with  a capital  of  £10,000  m 8 000  cumulative  partici- 
oat inglOper  cent,  preference  shares  of  £1  eaoh,  and  40,000  ordinary  shares  of 
Is  each,  with  objects  as  indicated  by  the  title.  The  subscribers  (each  with  one 
cumulative  participating  preference  share)  are  :— G-  W.  Heard,  16  and  17, 
Devonshire  Square,  E.C.,  director  ; A.  Wilson,  66,  Offord  Road  Barnshury, 
N secretary  T.  J.  Woolls,  68a,  Second  Avenue,  Mortlake:  M.  Hibbard,  90, 
Cannon1  Street,  E.C.,  land  surveyor;  W.  J.  Sadler  43,  Connaught  Road,  Stroud 
Green,  N.,  photographic  goods  dealer;  A.  Marohant,  16  and  17,  Devonshire 
Square;  E C.,  solicitor  ; A.  F.  Benning,  31,  Liverppol  Street,  E.C.,  accountant. 
M nimumcash  subscription,  £7.  The  number  of  directors  is  not  to  be  less  than 
one  “r  Sore  than  seven ; the  first  are  H.  F.  Spencer  A Blackman  and  Dr. 
Woltereck.  Registered  office,  Ingram  Court,  Fenchuroh  Street,  E.C. 


Adnil  Electric  Co.,  Ltd.  (103,763).-This  company  was 

registered  on  June  29th,  with  a capital  of  £10,000  in  £1  shares,  to  carry  on  the 
business  of  electrioians,  electrioal  and  general  engineers,  ironmongers,  makers 
of  and  dealers  in  electric  tramears,  motor-cars,  Hying  machines,  aeroplanes, 
cycles  carriages,  and  other  vehicles,  manufacturers  of  and  dealers  in  dynamos, 
motorB,  telephones,  electroliers,  aro  and  other  lamps,  electric  light  Httmgs,  &c. 
The  subscribers  (with  one  share  each)  are: — Dr.  H.  RoBsner,  Berlin,  21 
Wnttstrasse  solicitor;  A.  Tagg,  Hawthorn,  Southville  Road,  Thames  Ditton, 
clerk!  Private  company.  The  number  of  directors  is  not  to  be  less  than  three 
or  more  than  five;  the  first  are  to  be  appointed  by  the  subscribers;  remunera- 
tion aB  fixed  by  the  company.  Registered  office,  Adml  Building,  Artillery 
Lane,  E.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


.Tamos  Kelili  & Blackman  Co.,  Ltd.  (31,964.)-A  memo- 

v ,,  him  of  satisfaction  in  full  on  May  15th,  1909,  of  debenture  dated  January 
Mu  '!<im  securing  £600  has  been  filed.  Also  particulars  of  £30,000  debentures 
e.eal  fi  Augus ' h ^l“)i,  an<l  secured  by  trust  deed  dated  August , 21st.  1901, filed 
mirs  u ant  to  'tie  c 93  3 of  the  Companies’  (Consolidation)  Act,  1908,  the  amount 
n he nresont  isstte  being  £600.  Property  charged : The  company’s  under- 
tone and  property,  present  and  future,  including  uncalled  capital  and  premises 
in  Arbroath,  Fnrringdon  Avenue,  Holborn  Pisce  Upper  Holloway  and  Holloway 
Road.  Trustees  : W.  K.  Macdonald  and  H.  G.  Anderson. 
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Institution  of  Electrical  Engineers  (18,393).— Mortgage  and 

charge,  dated  June  1st,  to  secure  £26.000,  charged  on  leasehold  premises  known 
as  the  Examination  Hall,  Thames  Embankment,  W.C.  Holders : Economic 
Life  Assurance  Society. 


Southern  Electric  Free  Wiring  Co.,  Ltd.  (64,550).— This 

company's  annual  return,  made  up  to  May  3rd,  1909,  has  been  filed.  1,510 
shares  have  been  taken  up  out  of  a nominal  capital  of  £5,000  in  £1  shares,  and 
£1,510  has  been  received.  Mortgages  and  charges : Nil. 


Typewriting  Telegraph  Corporation,  Ltd.  (66,332).— 

Particulars  of  £3,000  debentures  created  November  4th,  1904,  filed  pursuant  to 
Sec.  93  (3)  of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the 
present  issue  being  £440.  Property  charged : The  company’s  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  No  trustees. 

Johnson  & Phillips,  Ltd.  (84,568).— Particulars  of  £50,000 
debentures  created  June  10th,  1909,  filed  pursuant  to  Sec.  93  (3)  of  the  Com- 
panies’ (Consolidation)  Act,  1906,  the  amount  of  the  present  issue  being  £37,000. 
Property  charged : The  company’s  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  No  trustees. 

Direct  Spanish  Telegraph  Co.,  Ltd.  (6,732).— A statement  of 

the  total  amount  outstanding  on  July  1st  in  respect  of  mortgages  and  charges 
created  prior  to  that  date  and  not  required  to  be  registered  under  Sec.  14  of  the 
Companies’  Act,  1900,  has  been  filed  pursuant  to  Sec.  12  of  the  Companies’ 
Act,  1907.  Particulars  : 1st  mortgage  debentures  dated  May  5th,  1894,  securing 

£30,000. 


Raworth’s  Traction  Patents,  Ltd.— Particulars  of  £1,500 

debentures  created  April  7tli,  and  secured  by  trust  deed  dated  May  19th,  1909, 
filed  pursuant  to  Sec.  93  (3)  of  the  Companies’  (Consolidation)  Act,  1908,  the 
amount  of  the  present  issue  being  £1,000.  Property  charged  : The  company’s 
undertaking  and  property,  present  and  future,  including  uncalled  capital,  and 
all  inventions  and  improvements  connected  with  regenerative  control  on 
electric  cars.  Trustees  : C.  Shirreff,  B.  Hilton  and  J.  S.  Rawortli. 

Cnlmont,  King  & Co  , Ltd.  (97,616).—  Issue  on  June  7th  of 
£500  debentures,  part  of  series  created  August  7th,  1908,  to  secure  £2,000 
charged  on  the  company’s  undertaking  and  property,  present  and  future 
including  uncalled  capital.  No  trustees. 

West.  Coast,  of  Ameriea  Telegraph  Co.,  Ltd.  (52,114).— This 

company’s  annual  return  was  filed  on  May  28th,  when  45,008  shares  had  bee* 
taken  up  out  of  a nominal  capital  of  £132,520  in  53,008  shares  of  £2  10s.  each 
£20  has  been  received  on  8,  and  £112,500  is  considered  as  paid  on  46,000 
Mortgages  and  charges:  £170,000. 


Coatbridge  and  Airdrie  Electric  Supply  Co.,  Ltd.  (89,178). — 

Further  charge  dated  June  10th,  1909,  to  secure  £7,020,  charged  on  the  com- 
pany’s undertaking  and  property,  present  and  future,  including  the  Coatbridge 
and  Airdrie  undertakings,  benefit  of  orders  and  contracts,  and  uncalled  capital. 
Holders  : County  of  London  Electric  Supply  Co.,  Ltd.,  Moorgate  Court,  E.C. 

Eastern  Extension,  Australasia  and  China  Telegraph  Co., 

Ltd.  (7.221).— A statement  of  the  total  amount  outstanding  on  July  1st  in  respect 
of  mortgages  and  charges  created  prior  to  that  date  and  not  required  to  be 
registered  under  Sec.  14  of  the  Companies’  Act,  1900,  has  been  filed  pursuant  to 
Sec.  12  of  the  Companies’ Act,  1907.  Particulars  : First  charge  on  the  company’s 
undertaking  and  revenue,  dated  November  19th,  1890,  securing  £320,000. 

Electric  Landanlet  Co.,  Ltd.  (72,890).  — First  mortgage 

debenture  dated  June  2nd,  1909,  to  secure  £5,000,  charged  on  the  company  s 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holders  : London  Joint  Stock  Bank,  Ltd. 

Mather  & Platt,  Ltd.  (60,387). — This  company’s  annual  return 
was  filed  on  March  30th,  when  40,000  preference  and  40,000  ordinary  shares  had 
been  taken  up  out  of  a nominal  capital  of  £1,000,000  in  50,000  preference  and 
50,000  ordinary  shares  of  £10  each  ; £10  per  share  lias  been  called  up  on  29,200 
preference  and  2,500  ordinary  shares,  resulting  in  the  receipt  of  £317  000  ; 
£483,000  is  considered  as  paid  on  10,800  preference  and  37,540  ordinary.  Mort- 
gages and  charges : Nil. 

»w  Ignition  Syndicate,  Ltd-  (91,175).— Issue  on  June  3rd 

of  £500  debentures,  part  of  series  created  November  12th,  1908,  to  secure  £5, COO, 
charged  on  the  company’s  undertaking  and  property,  present  and  future, 
including  uncalled  capital.  No  trustees.  Previously  issued  of  same  series  : 

£3,500. 

British  and  Colonial  Insnlating  Co.,  Ltd.  (Lirerpooi) 

(72,876). — Particulars  of  £10, COO  debentures  created  by  resolutions  of  No- 
ver-ber  17th,  1908,  and  January  19th,  1909,  filed  pursuant  to  Sec.  93  (3)  of  the 
Companies’  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged : The  company’s  property,  present  and  future.  No  trustees. 

Eastern  Telegraph  Co.,  Ltd.  (6,338).— A statement  of  the  total 

amount  outstanding  on  July  1st  in  respect  of  mortgages  and  charges  created 
prior  to  that  date  and  not  required  to  be  registered  under  Sec.  14  of  the 
Companies’  Act,  1900,  has  been  filed  pursuant  to  Sec.  12  of  the  Companies’  Act, 
1907.  Particulars  : Charges  date»d  1883-1896,  securing  in  all  £1,432,268. 

Eastern  and  South  African  Telegraph  Co.,  Ltd.  (13  306).— 

A statement  of  the  total  amount  outstanding  on  July  1st  in  respect  of  mortgages 
and  charges  created  prior  to  that  date  and  not  required  to  be  registered  under 
sec.  14  of  the  Companies’ Act,  1900,  has  been  filed  pursuant  to  Sec.  12  of  the 
™1’  ly0?*  Particulars:  First  charge  on  Government  subsidies  of 
, • ™vor  lO  years  in i respect  of  Zanzibar-SeychelUs-Mauritius  cables,  and  on 
thl/\et  receipts  of  such  cables,  dated  Mav  18th,  1893,  securing  £200,000. 

,returT1  was  flled  on  June  3rd,  wben  the  entire  capital 
oi  1600,000  in  £10  shares  had  been  taken  up  and  paid  for  in  full.  Mortgages 
and  charges:  £199, oOO. 

South  London  Electric  Supply  Corporation,  Ltd.  (50,392).— 

™n?anL3  a?nual  r1etarnl  w“  filed  on  JIaV  3rd.  when  the  entire  capital  of 
chaises:  AooOOO1^3  ^ 6660  taken  up’  •t'260>®(MJ  Paid-  Mortgages  and 

Marsh,  Son  <fc  Co.,  Ltd.  (74,746). — This  company’s  annual 

return  was  fi  ed  on  Apr il  19th , when  18,608  shares  had  been  taken  out  of  a 
nommal  cap.tal  of  £20,000  in  £1  shares.  £6,608  paid  ; 12,000  considered  as 
Marsh g®3  = A'9’200’  (0ri3iua11*  registered  as  “ Vandam, 

1,o,,nf™inere  and  Dis,trict  Electricity  Supply  Co  , Ltd. 

(41,461).  This  Mtmpany  s annual  return  was  made  up  to  April  10th  when  5 coo 

L 5 r^°n^nary  bhare,S  bad  bee”  take“  “P  ou*Pof  a .mminal  capital 
if  i.,0.  too  in  a, 000  preference  and  o,000  ordinary  shares  of  £5  each  £5uer 
-hare  called  up  on  3,040  preference  and  1,730  ordinary.  £28  850  paid  •'  i’lfiSfifl 
°n  ll96°  PrefelenCe  &nd  ^ ordinary .Mortgages ^and 

Laurence,  Scott  & Co.,  Ltd.  (50,656).-This  comnanv’s 

m^VP  to  Apri?  13th,  1909,  when  46 £1  and  4 181  Shares 
id  been  taken  up  out  of  a nominal  cnnitai  r\t  ck/a  ruvi  cn  ,1 * 


to  in,  i juj,  wnen  40  xl  and  4,181  £10  sharp 

Cleveland  and  Dnrham  Electric  Power,  Ltd.  (89  5391  — 

A “ “••“■S » 

the^”it&ofC£°7^Lh^a^8’797l-TA  memor*ndum  of  satisfaction,  tc 
dated  De^n^  1909.  of  debenture, 

™°.n/nemo,nth  and  PooIe  Electric  Supply  Co..  Ltd.  (55 189> 

sfev  ho s.wa isnidfe 

£>«£?  and  °'  hEftSE  «o.“vfa 


AVestern  Telegraph  Co.,  Ltd.  (6,886).— This  company’s  annna 

return  was  filed  on  June  2nd,  when  207,930  shares  had  been  taken  up  out  of 
nominal  capital  of  £2,500,000  in  £10  shares.  £1,300,000  lias  been  received,  an 
£779,300  is  considered  as  paid.  Mortgages  and  charges  : £800,000. 


Crompton  & Co.,  Ltd.  (27,200).— Particulars  of  £100,600 

debentures  (the  issue  of  £75,000  of  which  was  authorised  by  board  resolution  o 
February  15th,  1909),  filed  pursuant  to  Sec.  93  (3)  of  the  Companies’  (Consolida- 
tion) Act,  1908,  the  amount  of  the  presentissue  being  £9,275.  Property  charged 
TheocmpaDy’s  undertaking  and  property,  present  and  future,  subject  to  flwt 
mortgage  debentures.  No  trustees. 

La  Plata  Electric  Tramways  Co.,  Ltd.  (101,431).— Trust 

deed  dated  May  26th,  1909,  to  secure  £30,000  5 per  cent,  debenture  stock  (th 
company  reserving  power,  on  executing  a further  trust  deed  or  deeds,  to  create 
and  issue  further  debenture  stock  not  exceeding  in  the  aggregate  £170,000, 
ranking  pari  p<Mm  with  this  £30,000),  charged  on  a concession,  certain  lands, 
tramways,  buildings  and  hereditaments,  and  the  company's  undertaking  and 
general  assets,  present  and  future.  Trustees:  River  Plate  Trust,  Losn  and 
Agency  Co.,  Ltd. 

Works  Constrnction  Co.,  Ltd.  (85,014).— Charge  dated  Jifne 

16th,  1909,  to  secure  all  moneys  advanced  up  to  £42,000,  charged  on  the  com- 
pany s uncalled  capital  and  4,500  preference  and  15,493  ordinary  shares  of  £5 
each  in  the  Para  Electric  Railways  and  Lighting  Co.,  Ltd.  Holders  : Angio- 
American  Debenture  Corporation.  Ltd.,  20,  Birehin  Lane.  EC.;  R.  Fleming 
2,  Princes  Street,  E.C. ; and  J.  G.  White  & Co.,  Ltd.,  9,  Cloak  Lane,  E.C. 

Keswick  Electric  Light  Co.,  Ltd.  (28,820).— This  company’s 

annual  return  was  filed  on  May  6th,  when  3,420  ordinary  shares  had  been  taken 
up  out  of  a nominal  capital  of  £20,000  in  £1  shares  (15,000  preference  and  5,000 
ordinary).  £3,420  has  been  received.  Mortgages  and  charges  : £10,100. 

Rhymney  Valley  and  General  Electric  Snpply  Co.,  Ltd. 

(89,413).— Particulars  of  £1,260  debentures  created  January  1st,  1909,  filed 
pursuant  to  Sec.  03  (3)  of  the  Companies'  (Consolidation)  Act,'l908,  the  amount 
of  the  present  issue  being  £1,100.  Property  charged  : The  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  No  trustees. 

F.  Hutchins  & Co.,  Ltd.  (88,132).— Particulars  of  £5,000 

debentures  created  June  21st,  19C9,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies’ 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property  charged  * 
The  company’s  undertaking  and  property,  present  and  future,  including  uncalled 
capital.  No  trustees. 


Ogmore  A alley  Electric  Light  and  Power  Supply  Co.,  Ltd. 

(34,191)  —Particulars  of  £3,000  debentures,  created  June  16th,  1909,  filed  pursu- 
ant to  8ec.  93  |3)  of  the  Companies’  (Consolidation)  Act,  1908,  the  amount  of  the 
present  issue  being  £2,600.  Property  charged : The  company’s  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  No  trustees. 


CITY  NOTES. 


A diminution  of  £33,331  from  dividends 
The  B.E.T.  and  interest  being  reported  for  the  past  year, 

Report.  which  we  regret  to  notice,  a perusal  of  the 

report  and  a cursory  examination  of  the 
accounts  of  the  B.E.T.  for  the  year  ending  March  31st,  1909,  are 
not  calculated  to  inspire  the  preference  and  ordinary  shareholders 
with  much  hope  for  the  future  of  that  company,  whilst  the  shares 
of  the  associated  companies,  with  possibly  one  or  two  exceptions, 
do  not  appear  to  offer  any  attraction  to  the  investing  public.  The 
B.E.T.  is  practically,  of  course,  a finance  company.  The  preference 
BhareB  (£10)  are  quoted  “wide”  at  about  50s.,  as  also  are  the 
ordinaries  (£10)  at  something  like  10s. 

Mention  is  made  of  the  company  having  secured  a substantial 
participation  in  a powerful  syndicate,  which  has  been  formed  for 
the  purpose  of  negotiating  with  the  municipality  of  St.  Petersburg 
for  a concession  of  tramwayB  in  that  city.  This  is  somewhat 
opportune,  as  the  B.E.Tjis  sadly  in  need  of  promotion  profits. 

We  find  a reference  to  the  litigation  which  took  place  between 
the  Bonmemonth  Corporation  and  the  Poole  Electrio  Traction  Co. 
(which  was  the  creation  of  the  B.E.T.,  and  in  which,  of  course,  it  was 
largely  interested),  when  the  Corporation  purchased  the  under- 
taking of  the  Poole  Co.  The  following  is  an  excerpt  from  th'e 
report “ While  it  is  not  possible  to  draw  from  this  a general  con- 
clusion applicable  to  the  undertakings  of  the  associated  companies, 
the  directors  consider  that  this  result  affords  some  indication  of 
the  value  of  a successful  tramway  undertaking  when  sold  upon 
an  equitable  basis. ” It  would  probably  have  been  interesting  t« 
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the  B.E.T.  shareholders  if  the  directors  had  incorporated  in  their 
report  in  extenso  the  observations  of  the  Lord  Chancellor  in  t e 
appeal,  from  which  we  mate  the  following  extracts:-  Part  at  all 
events  of  the  moneys  so  borrowed  and  spent  is  represented  y 
existing  assets,  which  the  Corporation  took  over,  and  I cannot 
doubt  paid  value  for  in  the  valuation  of  the  undertaking  which  it 
bought  ” ; “it  seems  at  first  sight  unreasonable  that  the  Corporation 
should  pay  the  company  for  those  assets,  and  also  pay  off  the  debts 
incurred  in  order  to  create  them.  That  is  like  paying  twice  over 
for  the  same  thing  ” ; and  finally,  “having  regard  to  the  way  in 
which  this  contract  has  worked  out  in  making  the  Corporation  pay 
heavy  debts  due  by  the  company,  I can  understand  and  share  a 
desire  to  give  to  the  Corporation  the  benefit  of  debts  due  to  the 
company  or  of  moneys  owned  by  it,  which  owe  their  origin  to  the 
Poole  undertaking.  But  the  language  of  the  contract  does  not,  in 
my  opinion,  admit  of  these  claims.  \ 

The  nature  of  the  agreement  is  pretty  closely  followed  from  these 
observations,  and  the  case  affords  material  for  an  interesting  study. 

Turning  to  the  accounts,  there  is  a credit  balance  on  profit  and 
loss  of  £130,725,  which  the  draftsman  of  the  report  has  been  pleased 
to  ca11  net  profit,  and  which  is  carried  to  what  is  erroneously  termed 
net  revenue  account.  These  figures  are  augmented  by  the  sum 
of  £35  393,  brought  into  the  account  from  the  previous  year,  making 
a total  of  £166,119.  After  providing  for  debenture  interest  and 
for  the  preference  share  dividend  paid  to  March  31st,  1908,  there  is 
a balance  of  some  £20,000,  which  is  carried  forward,  and  which  is 
sofne  £15  000  less  than  the  sum  brought  into  the  account  from  t e 
previous  period.  The  result  is  that  the  shareholders  may,  if 
they  choose  to  do  so,  thank  the  board  for  what  they  have  not 

"'Except  in  two  particulars,  there  is  no  necessity  to  deal  with  the 
itemised  credits  of  the  profit  and  loss  account.  Do  each  of  the 
undertakings  of  Barrow,  Brighton,  and  Mumbles,  show  a profit 
wSTef  toj  do,  « do  a worki.g  o,  proat  aod  lo„,  aooo.n 
Should  be  included  among  the  schedules  showing  the  trading  result 
of  each  concern.  As  we  are  treated  to  some  smaUitems  per  contra 
we  are  surely  entitled  to  some  disintegration  of  the  £16,359  which 
is  exhibited  opposite  “profit  on  contracts,”  &c.  For  example.it 
should  be  shown  somewhat  as  follows  :-Rents  from  subsidiary 
companies ; profit  on  engineering  and  other  services  rendered 
subsidiary  companies;  transfer  fees;  and  so  forth.  In  noticing 

Jhe  usual  stereotyped  delineations  of  the  debits  of  the  profit  and 
loss  account,  we  need  only  refer  to  that  of  management  expenses 

which  responds  to  £16,868,  which  is  a reduction  of  some  £7,000, 
compared  with  the  sum  for  the  previous  year.  Tne  rePor‘ 1 
butpsthe  saving  mainly  to  the  result  of  the  formation  of  the  British 
Electrical  Federation.  It  would  be  interesting  to  know  whether 
the  management  and  general  expenses  of  the  subsidiaries  hav 
increased  since  the  intervention  of  the  Electrical  Federation  Ltd- 
Looking  at  the  balance-sheet,  which  again  appears  with  t 
superfluous  terms  of  Dr.  and  Cr.,  we  need  only  notice  some  oE  the 
salient  features  of  that  statement.  An  exceedingly  vulnerable 
point  is  that  of  the  investments  which  stand  in  the  books  a 
£4  895  526  of  which  over  two  millions  did  not  yield  any  return  fo 
toe  year ; moreover,  there  are  uncalled  liabilities  on  the  invest- 
ments amounting  to  £70,000.  It  is  remarkable  that  investments 
of  the  par  value  only  of  £984,000  are  officially  quoted l to  the ^Londo 
Stock  Exchange,  and  are  included  in  the  above  hgures  at  £977,0  , 

their  value  at  middle  published  prices  being  £548,814.  No  valu 
tionof  the  remainder  has  been  made,  some  of  which  are  quoted 
occasionally  on  provincial  stock  exchanges.  Sundry  debtors  a 
debit  balances  represent  £473,680,  after  providing  for _a  reserve  of 
, ,7  162  AS  ne  have  stated  on  previous  occasions,  this  indebted- 
ness' is  much  too  large.  It  the  B.E.T.  have  faith  in  the,,  own 
creations  why  not  take  payment  in  shares?  Perhaps  they  viould 
prefer  the  public  to  take  the  paper  and  they  the  cash.  We  have  a 
new  item  of  £36,188  in  respect  of  Electrical  Federation  offices- 
Presumably  the  B.E.T.  charge  head  office  rentals  to  the  associated 
companies.  If  so,  what  is  the  profit  on  the  investment?  The 
balance  of  expenditure  on  Actsof  Parliament  is  probably  a valueless 
item,  and  it  stands  even  now  at  a written-down  sum  of  £19,640. 
The  reserve,  which  stands  at  £602,420,  is  only  of  ^retica 
importance.  It  is  a singular  fact,  however,  that  only  £55,000  of 
this  sum  has  been  contributed  out  of  profit  and  loss.  Before 
arriving  at  the  existing  amount  of  reserves,  inter  aha,  some  £18,000 
and  £6,000  have  respectively  been  written  off  on  account  of 
Welling-  orough  and  South  Shields.  What  days  those  were,  to  be 
sure  Additional  reserves  against  specific  assets  total  over  £59,000 
Is  any  portion  of  the  latter  sum  likely  to  find  its  way  back  to 
exhilarate  disposable  balances,  or  has  any  part  of  it  been  lost  ? 

Some  of  the  schedules  accompanying  the  accounts  are  rendered 
almost  valueless  by  the  manner  in  which  they  are  framed,  inasmuch 
as  the  information  which  they  should  afford  is  lost  in  the  bighly- 
cultivated  art  of  aggregation  practised  by  the  B.E.T.  As  examples, 


Schedule  5 contains  a list  of  the  amounts  set  aside  by  each  associated 
company  for  “ depreciation  and  reserve  funds,  including  balance  of 
profit  carried  forward.”  The  statement,  as  drawn,  is  of  no  value 
owing  to  useless  grouping.  In  any  case,  for  so  many  companies  the 
total  only  reaches  a miserable  sum  of  £1,015,340.  Schedule  1 should 
show  separately  the  ordinary  and  preference  shares  and  debentures, 
if  any,  held  in  each  company.  Schedule  6 sets  forth  the  amounts 
due  by  associated  companies  ; but  it  is  silent  upon  the  details  of 
the  consideration  for  the  indebtedness  of  the  companies  named,  and 
the  information  which  it  conveys  is  only  useful  in  the  books  of  the 
B.E  T. 

Eliminating  the  profitless  ordinary  shares  a 5 per  cent,  upon 
which  would  be  but  a poor  return  upon  such  a speculative  and 
reactionary  variety,  it  may  be  noted  that  £194,346  is  required 
annually  for  the  service  of  the  debentures  and  the  preference 
shares.  Contrast  this  requirement  with  the  miserable  achievement 
of  the  year.  It  would  seem  that  if  there  is  no  one  in  the  B.E.T 

management  capable  of  stemming,  the  apparently  swelling  tide  of 
retrogression,  some  action  on  the  part  of  the  shareholders  may  be 
desirable  with  a view  to  putting  the  finances  of  the  company  on  a 
proper  basis. 


Edmundsons’  Electricity  Corporation,  Ltd. 

The  directors’  report  for  the  year  ended  March  31st,  1909,  states 
that  the  net  profit,  after  payment  of  interest  on  the  debenture  and 
prior  lien  debenture  stocks,  amounts  to  £597.  Adding  to  this 
amount  the  balance  of  £20,417  brought  forward  from  the  previous 
year,  less  the  expenses  of  the  issue  of  prior  lien  debenture  stock, 
there  remains  £14,809,  which  the  directors  recommend  should  be 
carried  forward  to  the  next  account.  The  dividends  and  interest 
received  have  increased  by  £2,871,  the  loss  on  working  the  local 
authorities’  undertakings  is  reduced  by  £997,  and  the  urban  com- 
pany guarantee  is  less  by  £387.  In  view  of  the  conditions  which 
have  adversely  affected  almost  all  electric  supply  undertakings 
during  the  past  year,  the  directors  consider  that  these  results  are 
not  unsatisfactory.  The  reduced  net  profit  is  attributable  to  the 
diminution  in  the  trading  profits  consequent  upon  a reduced  capital 
outlay  by  the  subsidiary  companies,  but  as  it  is  the  avowed  policy 
of  the  board  to  restrict  capital  expenditure  as  far  as  is  reasonably 
possible,  this  feature  of  the  accounts  need  from  this  point  of  view 
occasion  no  regret.  The  following  schedule  shows  capital  expendi- 
ture and  gross  profits  of  subsidiary  companies  for  the  years  190/ 
and  1908:— 

Gross  profit 

(before  providing  for  Lamps 
Capital  expended,  capital  charges  and  connected 

Dec.  31,  Dec.  31,  depreciation^  (equiv.  33-wa-t). 

Name.  1908.  1907. 


Alderley  .. 
Bromley 
Folkestone 
Guernsey 
Isle  o£  Wight 
Ilfracombe 
Dymington 
Melton  Mowbray.. 
Newmarket 
North  of  Scotland 
Ramsgate  . . 
Scarboro’  Trams 
Salisbury  . 

Urban  Co.. 
Winchester 
Wycombe . 
Cromer 
Dorking  . 

Frome 
Hamilton  . 
Surbiton  . 


£ 

46,315 

157,492 

200,445 

133,149 

259,469 

32,629 

36,348 

40,003 

41,957 

106,616 

40,196 

99,580 

69,826 

1,067,775 

89,940 

100,284 

32,817 

37,882 

52,248 

68,157 

*57.850 


£ 

46,065 
155,150 
193,591 
127,836 
258,430 
32,484 
36,211 
89,993 
39,336 
104,688 
37,164 
99,580 
69  607 
1,049.957 
88  239 
99,661 
31,280 
.36  995 
51,408 
61,671 
54,651 


1908. 

£ 

1,745 

12,746 

12,919 

5,242 

11,201 

327 

1,440 

1,864 

2,377 

2.878 

1,715 

8 

4,823 

36,941 

6,768 

4,492 

869 

1,833 

626 

2,328 

*3,484 


1907. 

£ 

1,452 
12,163 
12,782 
4,423 
10,731 
234 
1,396 
1,777 
2,583 
1,543 
1,342 
— 22 
5,148 
85,274 
6,842 
4,366 
704 
1,463 
631 
1,663 
3,308 


1908.  1907. 


Total  . . 


16,269 

77.802 

96.300 
80,851 

89.300 
15,823 
*16,787 

17,528 
22,713 
60,862  . 
16,147 

33,560 

402,591 

54,491 

47,941 

11,173 

11.773 

25,899 

28,187 

27,052 


£2,766,978  2,713,897  116,626  109,793  1,245,649  1,145,505  . 

* Figures  for  year  ended  March  31st,  1909. 


National  Telephone  Co.,  Ltd.— The  directors  have 

resolved,  subject  to  final  audit,  to  recommend: at  1 the  fortheom  ing 
general  meeting  the  following  dividends  for  the  half-yen r Ui  ing 
June  30th,  1909,  after  payment  of  the  dividends  on  the  preference 
shares At,  the  rate  of  6 per  cent,  per  annum  on  the  P^eferri  d 
stock  • at  the  rate  of  6 per  cent,  per  annum  on  the  deferred  sfock, 
less  income-tax  in  all  cases,  carrying  £150,000  to  reserve  and  abour 
£11  000  forwsrd.  The  transfer  books  will  be  closed  from  9th  lo 
22nd  inst.,  both  days  inclusive,  and  the  dividend  warrants  will  be 
posted  on  the  latter  date. 

Delhi  Electric  Tramways  and  Lighting  Co,,  Ltd.— 

The  report  for  the  year  to  October  31st,  1908,  states  that  after  pro- 
viding £619  for  debenture  interest  and  debiting  the  balance  of  £ 
to  penalty  suspense  account,  there  is  a debit  balance  of  £347  to  be 
carried  forward. 

Nnttinff  Hill  Electric  Lighting:  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  of  3 Pe^cen<nd8^ 
a bonus  of  1 percent,  on  toe  ordinary  preference  “d  *a 

interim  dividend  of  3 per  cent,  on  the  ordinary  shares  tor  the  past 

half-year. 
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Victoria  Falls  and  Transvaal  Power  Co.,  Ltd. 

The  report  says  that  the  years  1907  and  1908  were  occupied  by 
the  work  of  construction,  during  which,  interest  on  the  preference 
shares  issued  in  December,  1906,  was  paid  by  the  British  South 
Africa  Co.  In  these  circumstances  a profit  and  loss  account  has 
not  bsen  included,  but  a revenue  and  expenditure  account  is  in- 
corporated in  the  company’s  balance-sheet,  and  shows  a surplus  for 
the  year  1908  of  £48,177,  which,  with  the  surplus  shown  in  1907  of 
£36,685.  making  a total  of  £84,863,  is  carried  forward.  The  new 
issues  of  preference  shares  and  debentures  are  in  connection  with 
the  formation  of  the  Rand  Mines  Power  Supply  Co.,  Ltd.  When 
the  proposed  formation  of  a competing  company  first  took  shape, 
thp  chairman,  assisted  by  a committee,  was  entrusted  with  the 
difficult  negotiations  which  ultimately  resulted  in  the  acquisition 
hy  the  company  of  the  large  power  contract  with  the  Rand  Mines, 
Ltd.,  in  accordance  with  the  terms  of  an  agreement  dated  De- 
cember 2nd,  1908,  and  in  the  successful  carrying  through  of  the 
increase  of  capital,  amounting  to  £1,800,000,  which  places  the 
company  amongst  the  largest  undertakings  in  the  world  engaged  in 
the  electric  power  supply  business.  In  recognition  of  the  strenuous 
work  so  successfully  accomplished,  the  board  voted  a special  sum 
of  £7,500  to  be  applied  by  the  chairman  as  remuneration  to  him- 
self and  the  committee.  Throughout  1908  the  station  atDriehoek, 
purchased  from  the  General  Electric  Power  Co.,  Ltd.,  continued 
to  work  satisfactorily,  chiefly  supplying  power  to  the  Consolidated 
Gold  Fields,  Ltd.,  group  of  mines  and  the  town  of  Germiston,  and 
at  the  present  time  is  still  working  at  full  load.  The  original 
station  at  Brakpan,  purchased  from  the  Rand  Central  Electric 
Works,  Ltd.,  supplied  current  till  the  autumn,  and  now  is  mainly 
used  as  a reserve  for  the  new  8,000-h.p.  installation,  which  was  put 
in  work  in  September.  The  land  on  which  these  works  are  built 
is  held  on  lease,  and  is  not  freehold,  as  inadvertently  stated  in  the 
last  report.  The  company  completed  a provisional  contract  for 
supply  of  electricity  to  the  municipality  of  Johannesburg  in  June, 
1908,  and  the  plant  thus  released  was  at  once  employed  for  the  power 
requirements  of  various  mines.  Rapid  progress  in  the  construction 
of  the  16,000-h.p.  station  at  Simmer  Pan  has  been  maintained,  and 
half  the  plant  has  already  been  pub  into  commercial  use.  Applica- 
tions for  the  supply  of  power  continue  to  be  received  in  a very 
satisfactory  manner,  and  will  provide  work  for  the  whole  of  the 
Simmer  Pan  station,  and  also  necessitate  an  immediate  extension 
of  the  plant.  The  new  transmission  lines  along  the  reef  have  been 
in  use  since  October,  1908,  and  are  working  satisfactorily.  In 
compliance  with  the  prospectus  of  April  7th,  tbe  Rand  Mines 
Power  Supply  Co.,  Ltd.,  has  been  registered  in  the  Transvaal 
Colony.  The  company  has  a capital  of  £500,000,  in  shares  of  £1 
each,  the  whole  of  which  is  owned  by  this  company.  The  Rand 
Mines, Power  Co.,  Ltd.,  will  supply  15  mines  controlled  by  the 
Rand  Mines,  Ltd.,  and  Messrs.  H.  Eckstein  & Co.,  with  the  whole  of 
the  power  requirements  of  these  mines  for  the  next  twenty  years 
in  the  form  of  electricity  or  compressed  air.  Tbe  mines  eatim'ate 
that  in  the  near  future  they  will  require  270,000,000  units  of  power 
annually.  The  construction  of  the  plant  necessary  to  fulfil  the 
obligations  of  the  Rand  Mines  Power  Supply  Co.,  Ltd.,  is  being 
undertaken  by  the  company,  and  the  work  will  proceed  with  all 
possible  despatch.  A modification  of  the  original  agreement  with 
tbe  Vereeniging  Estates,  Ltd.,  has  been  come  to  in  Jabannesburg, 
and  a formal  agreement  embodying  this  will  shortly  be  signed. 
In  order  to  cope  adequately  with  the  great  increase  of  business 
Mr.  Arthur  E.  Hadley  has  been  appointed  managing  director,  with 
powers  to  be  exercised  in  consultation  with  the  chairman.  As  this 
arrangement  will  involve,  on  the  part  of  the  chairman,  practically 
the  same  close  attention  and  constant  attendance  tq  the  affairs  of 
the  company  as  will  be  given  by  the  managing  director,  the  board 
feel  sure  the  shareholders  will  recognise  that  the  chairman  should 
be  adequately  remunerated.  Subject,  therefore,  to  confirmation, 
the  board  has  fixed  the  remuneration  of  the  chairman  at  £3,000  per 
annum,  to  take  effect  on  his  return  from  South  Africa,  where  he  is 
now  engaged  on  the  business  of  the  company.  The  company  and 
the  managing  director  thus  together  constitute  an  executive  com- 
mittee, for  which  provision  is  made  in  the  company’s  articles  of 
association. 


Imperial  Tramways  Co.,  Ltd.  — The  directors 

announce  that  it  has  been  customary  to  pay  interim  dividends  for 
the  first  half  of  each  year  on  the  preference  and  ordinary  shares. 
The  company  holds  44,446  5 per  cent,  cumulative  preference  shareB 
of  the  London  United  Tramways,  Ltd.,  and  the  directors  of  that 
company  have  now  intimated  that  it  will  be  better  to  postpone  any 
distribution  until  the  accounts  for  the  whole  year  are  before  the 
board.  In  these  circumstances,  and  as  the  dividend  in  respect  of 
this  company’s  investment  in  the  preference  shares  of  the  London 
United  Co.  forms  so  considerable  a proportion  of  this  company’s 
net  revenue,  the  directors  regret  they  are  thus  obliged  to  forego  the 
distribution  of  the  usual  interim  dividends  and  to  await  the  results 
of  the  complete  year,  when  the  accounts  of  the  London  United  Co. 
are  made  up,  about  February  next. 

I nited  River  Plate  Telephone  Co.,  Ltd.— The 

directors  recommend  a final  dividend  of  5 per  cent,  on  the  ordinary 
"bare  capital,  making,  with  the  interim  dividend  paid  last  Decem- 
ber, 8 per  cent,  for  the  year,  free  of  income-tax,  carrying  forward 
£5,138.  / 

Dublin  United  Tramways  Co.,  Ltd.  — The  directors 

recommend  dividends  for  the  half-year  to  June  30t,h  at  the  rate  of 
6 per  cent,  per  annum  on  thepref.  shares,  and  at  the  rate  of  6 per 
cent,  per  annum,  free  of  income  tax,  on  the  ordinary  shares,  carry- 
ing forward  £7,501. 


Electric  Construction  Co.,  Ltd. 

The  report  of  the  directors  for  the  past  year  shows  a net  profit, 
after  payment  of  £10,250  for  debenture  interest  and  crediting 
£5,000  as  formerly  to  depreciation  account,  of  £10,731.  The  sum 
brought  forward  from  last  year  is  £1,746,  and  the  amount  available 
for  dividend  is  therefore  £12,477.  From  this  amount  there  has  to 
be  deducted  the  dividend  on  the  7 per  cent,  cumulative  preference 
shares  for  the  year  ended  May  31st,  1908,  paid  January  15th,  1909, 
£4,395,  leaving  for  distribution  £8,082.  The  directors  now  recom- 
mend a dividend  on  the  7 per  cent,  cumulative  preference  shares 
for  the  year  ended  May  31st,  1909,  to  be  paid  on  July  31st,  which 
will  absorb  £4,395,  leaving  a balance,  £3,6b8,  to  be  carried  forward. 
The  increase  in  the  volume  of  business  referred  to  in  the  last  report 
is  reflected  in  the  foregoing  results,  which  show  a considerable  im- 
provement on  those  of  the  past  few  years.  The  reduced  demand 
for  electrical  plant,  caused  by  the  introduction  of  metallic-filament 
lamps  and  the  general  depression  in  trade,  affected  the  volume  of 
home  orders  received  by  the  company  during  the  past  year,  but 
this  was  counteracted  to  some  extent  by  an  increase  in  export, 
business.  The  directors  are  very  hopeful  that  the  enhanced  profits 
now  reported  will  be  fully  maintained,  notwithstanding  that  the 
industry  is  still  in  an  unsatisfactory  condition. 


North  Metropolitan  Electric  Power  Supply  Co. 

An  extraordinary  meeting  of  the  shareholders  of  this  company  was 
held  on  Friday  at  the  Electrical  Federation  Offices,  Kingsway,  for 
the  purpose  of  passing  a resolution  authorising  the  directors  to  raise 
further  capital. 

Mr.  C.  G.  Tegetmeir,  who  presided,  formally  moved  a resolu- 
tion, authorising  the  directors  to  raise  an  additional  £200,000  of 
capital  by  the  issue  of  preference  stock,  beating  a cumulative 
preference  dividend  at  the  rate  of  6 per  cent,  per  annum. 

Mr.  George  Richardson  seconded. 

Mr.  James  Devonshire  moved  an  amendment  giving  the 
directors  power  to  issue  the  stock  “at  such  rate  not  exceeding  6 per 
cent,  as  the  directors  may  deem  fit.”  He  explained  that  since  the 
resolution  had  been  issued,  it  had  been  suggested  that  possibly  they 
might  be  able  to  raise  the  capital  on  better  terms  than  6 per  cent. 

Mb.  A.  L.  Barber  seconded  the  amendment,  and  it  was  carried. 


Chili  Telephone  Co.,  Ltd. 

The  report  of  the  directors  for  the  year  ended  March  31et,  1909 
states  that  the  aggregate  number  of  subscribers  at  all  centres  at 
the  end  of  the  year  was  8,011,  a gain  of  345  for  the  year.  The 
gross  revenue  in  Chile  from  all  sources  was  11,720,716,  au  increase 
of  8251,105;  the  expenditure  in  Cnile  was  8824,082,  an  increase  of 
879,931 ; and  the  net  income  in  Chile  from  all  sources  was  $896,033, 
an  increase  of  $171,144.  The  average  rate  of  exchange  for  the  year 
was  10  09d.,  as  compared  with  1121d.  in  the  previous  year,  giving 
a decrease  for  the  year  of  lT2d.  Converted  into  sterling  at  these 
rates,  the  net  income  figures  given  are  £37,698,  an  increase  of 
£3,815.  The  liquid  assets  and  liabilities  in  Chile  on  March  31st, 
1909,  were  valued  at  11-^d.,  the  current  rate  of  exchange  on  that 
day,  as  compared  with  8;£d.  at  which  they  were  valued  on  the 
corresponding  date  of  the  previous  year.  The  balance  to  the  credit 
of  the  revenue  account,  including  £2,777  brought  from  the  previous 
year,  is  £38,104,  of  which  £17,683  has  been  carried  to  reserve. 
An  interim  dividend  of  3s.  per  share,  free  of  income-tax,  was  paid 
on  January  15th  last,  and  the  directors  now  recommend  a final 
dividend  of  5s.  per  share,  free  of  income-tax,  leaving  a balance  of 
£2,820  to  be  carried  forward.  The  total  mileage  was,  on  March 
31st,  1909,  14,121  miles  584  yds.,  an  increase  of  625  miles  309  yds. 


Prospectuses. — Rembia  Rubber  Estates , Ltd.  — An 

issue  of  35,000  6 per  cent,  cumulative  participating  preference 
shares  of  £1  each  has  been  offered.  The  company  acquires  a group 
of  estates  in  the  territory  of  Malacca,  Malay  Peninsula,  about 
734$  acres  being  planted  with  100,500  Para  rubber  trees,  while 
others  are  ready  for  planting. 

The  Dalkeith  {Ceylon)  Rubber  and  Tea  Estates,  Ltd. — This  com- 
pany has  been  offering  to  the  public  40,000  £1  shares.  The  whole 
of  the  estate  (2,554  acres)  has  been  cultivated  with  rubber,  there 
being  some  435,000  trees  of  various  ages  up  to  2£  years. 

London  United  Tramways,  Ltd.— A circular  has  been 

issued  to  the  5 percent,  cumulative  preference  shareholders  in  the 
following  terms  : — “ Although  the  earnings  for  the  first  six  months 
of  the  year  show  a surplus  suflBcient  to  pay  the  dividend  on  the 
ft  per  cent,  cumulative  preference  shares  at  the  reduced  iate  of 
2$  per  cent,  per  annum,  the  directors  consider  that  until  they  can 
see  their  way  to  the  resumption  of  the  full  dividend  at  the  rate  of 
5 per  cent,  per  annum,  it  will  be  better  to  postpone  any  distribution 
until  the  accounts  for  the  whole  year  are  before  the  board.  Tbe 
registered  office  o'  the  company  has  been  removed  to'the  company’s 
principal  office,  High  Road,  Chiswick,  London,  W.,  and  in  future 
all  communications  should  be  sent  to  that  address.” 

Telegraph  Construction  and  Maintenance  Co.,  Ltd, 

— The  directors  have  declared  an  interim  dividend  of  12s.  per  share. 

France. — La  Societe  d’Electro-Chimie,  of  Paris,  reports 

a net  profit  of  £45,335  for  the  last  financial  year,  as  contrasted  with 
only  £41,536  in  the  previous  12  mouths.  A dividend  of  7 per  cent, 
is  being  declared. 
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MARKET  QUOTATIONS. 
Wednesday,  July  7th. 


STOCKS  AND  SHARES. 


CHEMICALS,  &C. 


j Acid,  Hydrochloric 

i „ Nitric 

3 „ Oxalic 

3 „ Sulphuric 
3 Ammoniac,  Sal 
3 Ammonia,  Muriate  (crystal) 


I Bleaching  powder  . . 

I Bisulphide  of  Carbon 

I Borax 

3 Copper  Sulphate  . . 

3 Lead,  Nitrate 
3 „ White  Sugar 

3 ,,  Peroxide 

3 Methylated  Spirit 
3 Potassium,  Bichromate,  in  ca9 
3 Potash,  Caustic  (75/80  %) 

3 „ Chlorate  . . 

3 ,,  Perchlorate 

3 Potassium,  Cyanide 

a Shellac  

a Sulphate  of  Magnesia  . . 

3 Sulphur,  Sublimed  Flowers 
a „ Recovered 

a „ Lump 

a Soda,  Caustic  (white  70  %) 
a ,,  Chlorate 
a „ Crystals 
a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %) 


per  cwt. 


per  ton 


per  gal. 
per  lb. 
per  ton 
per  lb. 


per  cwt, 
per  ton 


per  lb. 
per  ton 
per  lb. 


Latest 

Price. 


Fortnight’s 
Inc.  or  Dec. 


METALS,  Ac. 

b Aluminium  Ingots,  in  ton  lots  . . 
b „ Wire,  in  ton  lots  . . 

b ” Sheet,  in  ton  lots  . . 

n Babbitt's  metal  ingots 
C Brass  (rolled  metal  2"  to  12"  basis) 
c „ Tube  (brazed) 

c ,,  „ (solid  drawn) 

c ” Wire,  basis  .. 

c Copper  Tubes  (brazed)  . . 
c „ „ (solid  drawn 

„ Bars  (best  selected) 

g „ Sheet  

E Rod 

e „ (Electrolytic)  Bars 

Z „ Sheets  . . 

e ” „ Rod 

g ” H.C.  Wire 

/ Ebonite  Rod 

f „ Sheet  

a German  Silver  Wire 
h Gutta-percha,  fine. . ., 

h India-rubber,  Para  fine  . . 

/ Iron  Pig  (Cleveland  warrants)  . . 

/ „ Wire,  galv.  No.  8,  P.O.  qual. 

g Lead,  English  Ingot 
mManganin  Wire  No.  2S  . . 
g Mercury  • • • • • • 

d Mica  (in  original  cases)  small  . . 
d » „ medium 

d „ ..  lar®e.  •• 

n Phosphor  Bronze,  plain  castings 
„ ,,  rolled  bars  & rods 

P ” „ rolled  strip  & sheet 

-o  Platinum 

e Silicium  Bronze  Wire 
r Steel  Magnet,  in  bars 
g Tin,  Block  (English) 
a ,,  Wire,  Nos.  1 to  16  .. 
p White  Anti-friction  Metals 
‘ 1 White  Ant  ” brand  . . 
k Zinc,  Sh’t  (Vielle  Montagnebnd.) 


per  ton 
per  lb. 

per  ton 

per  lb. 

per  ton 


per  lb. 
per  bot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 

per  ton 


5/- 
22/- 
28/- 
5/6 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£19  10 
£25  10 
£23  10 
£32 
2/6 
3Jd. 
£20 
3|d. 
3fd. 
7d. 
70/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
3§a. 
£3  5 
3d. 
7d. 


£70 

£112 

£120 

£50  to  £135 
7»d. 

8rd. 

7J  d. 

6|d. 

8sd. 

8gd. 

£74 
£13 
£73 
£60  15 
£77  5 
£65  5 
8d. 

3/3 
3 /• 

1/6 

5/6  to  6/6 
6/6 
48/2 
£14 

£13  2 6 to  £13 
8/- 
£8  5 
6d.  to  Is. 
2/6  to  4/- 
4/6  to  8/6 
1/-  to  1/1 
1/1*  to  1/3 
1/24  to  1/6 
91/6 
9Jd. 

£55 

£129  to  £130 

m 

£35  to  £60 
£25  10 


£4  10 


deb. 


Jd.  dec. 
Jd.  inc. 
Id.  inc. 


3d.  inc. 
Id.  dec. 

5/-  dec. 


variable. 


£2  dec. 


a G.  Boor  & Co.  . . 
b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons. 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Shakspeare 


Quotations  supplied  by— 

b Edward  Till  & Co. 

/ Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd. 
m W.  T.  Glover  & Co.,  Ltd. 
a P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd. 


r W.  F.  Dennis  & Co. 


Stock  Exchange  Notices.— The  Committee  has  ordered 

the  following  to  be  quoted  in  the  Official  List: 

eim^shares  o?£?Meh°,^fully,^td,8i^Bf  r^'6^000^;*andn£7o|(^^J^perPrcent. 

mortgage  debenture  stock.  Power  Co.— Further  Usue  of  £200,000 

Rio  de  Janeiro  Tramway vLlght^andJower  CO.  im ^ ^ 14i000. 


Rio  de  Janeiro  Tramway,  Lignr  ana  r ™ R ' B 12,001  to  14,000. 

^ shares  01 

£10  each,  fully  paid,  Nos.  TlSht  Oo'  Ltd  -£63,200  additional  first  mort- 
hmdjoWbMds  /of £100  each,  within  Nos.  2,401 

to  3,082.  . , , . 

Application,  have  been  made  to  the  Committee  to  appoint  a 
special  settling  day  in  and  to  grant  a quotation  to 
Bombay  Electric  Supply  end  Tramway.  Co  Ltd-£150,000  6 per  cent,  second 
mortgage  debentureirot  £100  6acb,  9*'  . *g  (Compania  de  Tramways  Elec- 

»ESl3!3Sl?i  »K”  Noa.  Ito  M0  of 

£100  and  801  to  1,800  of  £20  each. 

Itelriuill.-La  Sociiitc  d’Electricite  du  Borinage  is 

declaring  a dividend  of  22*  fr.  per  share  for  the i last  financial  year, 
as  compared  with  only  21*  fr.  in  the  previous  12  months. 


Tuesday  Afcernoon. 

Consols  have  at  length  revived,  and  have  shown  some  appreciation, 
of  the  low  value  of  money  in  the  market.  Their  recovery  produced  a 
sensible  change  of  sentiment  amongst  other  investment  securities. 
Some  such  lead  by  the  Funds  has  been  badly  wanted  for  a long 
time,  and  it  gives  a stimulus  to  many  other  markets.  It  is  worth 
noticing  that  amongst  the  ex  dividend  quotations  of  Debentures  on 
July  1st  last  week,  the  telegraph  prior  charge  stocks  lost  only  part 
of  the  full  amount  of  the  interest  payments. 

In  other  directions,  the  features  this  week  include  good  recoveries 
of  Canadian-Mexican  traction  prices,  while  sharp  falls  in  British 
Aluminium  issues  stand  out  in  the  manufacturing  list. 

The  Home  Railway  market  has  been  cheered  by  the  settlement 
in  the  Welsh  colliery  dispute,  but  so  far  as  electrical  stocks  are 
concerned,  the  only  one  to  benefit  is  Metropolitan  Consolidated, 
where  the  rise  is  l£  per  cent.,  dividend  prospects  being  jocularly 
referred  to  as  one  reason  for  the  rise.  Districts  dropped  to  17,  but 
recovered  to  17*.  Central  Londons  further  weakened  on  account 
of  the  poor  traffics.  City  and  South  London  fell  *,  and  East 
Londons,  after  getting  down  to  3*,  picked  up  to  3ya. 

London  United  Tramways  Preference  are  down  and  the 
Debenture  stock  1,  on  the  dividend  announcement.  British 
Electric  Tractions  are  flat  for  a similar  reason,  and  the  5 per  cent, 
first  Debenture  is  marked  down  nearly  3*  points,  stock  changing 
hands  as  low  as  89.  The  unfortunate  concern  seems  to  be  sinking 
into  a still  worse  condition,  and  the  outlook  is  gloomy.  Brush 
Electrical  varieties  display  no  movement. 

Edison  & Swan  shares  have  been  the  subject  of  a little  very 
quiet  inquiry  during  the  last  day  or  two.  A large  line  for  a 
deceased  account  that  will  be  easily  guessed  is  now  absorbed  and 
without  difficulty.  The  change  for  the  better  in  the  fortunes  of  the 
Electric  Construction  Company,  which  has  resulted  in  the  Ordinary 
and  Preference  experiencing  a very  fair  advance  lately,  seems  to 
have  directed  attention  to  the  Edison  & Swan.  It  must,  of  course, 
be  remembered  that  most  of  the  shares  of  the  latter  company  carry 
a liability  of  £2  apiece,  which  naturally  deters  people  who  might 
otherwise  buy  from  putting  money  into  them. 

The  recent  spurt  in  British  Aluminium  shares  turns  out  to  be 
short-lived,  and  the  Ordinary  are  10s.  lower  at  IS".,  the  7 per  cent. 
Preference  10s.  down  at  2,  and  the  6 per  cent.  Preference  7s.  6d.  at  3i<L 
Various  rumours  are  afloat  as  to  the  reason  for  these  heavy  falls,  but 
probably  the  real  fact  of  the  matter  is  that  the  company  could  do 
with  additional  funds.  Callender’s  Cable  shares  are  2s.  6d.  better, 
and  the  Debenture  Stock  with  Henley’s  Debenture  is  10s.  to  the 
good.  Babcock  & Wilcox  eased  ofl  a trifle. 

Mexico  Trams  have  risen  9,  Rio  Trams  8*,  Mexican  Light  and 

Power  Preference  6,  the  Common  2,  and  others  in  the  same  group 

regained  smaller  sums.  The  official  reassurances  from  the  Mexican 
Light  and  Power  Company  produced  a swift  rebound  as  soon  as 
the  selling  pressure  was  relaxed  from  Brussels,  and  from  other 
quarters  nearer  London.  “ It  is  in  the  nature  of  Stock  Exchange 
prices,”  we  ventured  to  suggest  last  week,  “to  rally  after  any 
severe  and  protracted  fall,”  and  although  there  was  a further  set- 
back after  this,  the  ultimate  recovery  wiped  out  the  losses 

handsomely.  , ..  , 

There  is  not  much  doing  in  the  electricity  supply  section,  and 
what  there  is  does  little  to  cheer  the  list  of  prices.  Westminsters 
are  4 down,  both  Ordinary  and  Preference,  and  Bromptons  lost  a 
further  crown.  Urban  Ordinary  and  Preference  are  nominally 
rather  easier.  Victoria  Falls  Power  Preference  remain  about  16s  , 
the  temporary  twist-up  in  Chartered  and  the  Kaffir  market  failing 

to  move  the  Victoria  Palls  shares.  ......  . „ , . 

Telegraph  stocks  are  under  the  cloud  of  the  probability  of  cable 
rates  coming  down.  Anglo-American  Telegraph  issues  are  good, 
but  the  rest  of  the  list-apart  from  the  Debentures  and  Debenture 
stocks-iB  dull.  Eastern  Ordinary  fell  3;  Marconi  s have  been 
spasmodical V active,  touching  17s.  6d.  before  reacting  to  16s 
National  Telephones  rallied  as  soon  as  the  weak  stock  on  offe 
found  permanent  holders.  The  Trust  companies  descriptions  are 

steady. 


It  ussia The  Petersburger  Geselhcbaft  Elektrischer 

AnUgen  vormals  Helios,  of  St.  Petersburg,  is  declaring  a dividend 
of  3 per  cent,  for  the  last  financial  year.  _ 

Snain  —La  Corapagnie  Barcelonaise  d’Electricite,  of 
Barcelona,  is  declaring  a dividend  of  7*  per  cent,  for  the  last 
financial  year. 

Hobart  Electric  Tramway  Co.  Ltf:”^h9eta^irec 

have  declared  a dividend  of  5 per  cent,,  free  of  incoma  tax. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issne, 


NAME 


16,000 

186,700 

$181,661,400 

$68,000,000 

568,460 

3,220,770 

3,220,770 

47,725 

44.000 
2,431,350 

16.000 
6,000 

12,981 

6,000 

80,000 

60,7101 

48.000 

4.000. 000 

2.000. 000 
1,896,706 

800,000 

762.400 

200,0001 

181,127 

181,127 

160,000 

14,800 

17.000 
$41,880,400 
$50,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,725,000 

16.000 
16,000 

260,000 

*,000,090 

1,983,593 

179,313 

60,000 

99,100 

99.400 
11,8391 

145,955 

3,042 

120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,563 

4,669 

80.0001 


Amason  Telegraph  Co.'s  shares,  Nos.  1 to  26,000 
Do.  do.  6 % Debs.,  Nob.  1 to  1,260  Red. 
American  Telephone  A Telegraph,  Cap.  Stock 
I Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
1 68,001  to  78,000 ) 

Anglo-American  Telegraph  . . . . . . 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  Deferred  .. 

Anglo-Portnguese  Tel.,  5 % Mort.  Deb.  Stock  Red. 

ChUi  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting.  600  year  4% Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cum.  Pref. 

Do.  do.  4}  % Debs 

Direct  United  States  Cable  

Direct  W.  India  Cable,  4}  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  84  % Pref.  Stock 

Do.  4 % Mort.  Deb.  Stock.  Red.  . . 

Eastern  Extension,  Anstralasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

I East.  & S.  Afric.  Tel.,  4 % Mt  Db.  Mauritius  > 
t Sub.)  1 to  8,000  f 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . 

I Halifax  and  Bermudas  Cable,  44  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord. 

Do.  do.  do.  6 % Pref, 

National  Telephone,  Pref.  Stook  ..  .. 

Do.  do.  Def.  Stook 

Do.  do.  6 % Cum.  1st.  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref.  . . 

Do.  do.  6 % Non-cum.  8rd  P.,  1 to  250,000 

Do.  do.  B4  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stock  Red.  .. 

Oriental  Telep.  and  Elec.  1 to  171,504,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red,  Deb.  Stook 

Paciflo  & European  Tel.,  4 % Guar.  Debs.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  44  % Deb.  Red,  .. 

Submarine  Cables  TruBt 

United  River  Plate  Telephone 

Do.  6 % Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 58,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel, 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930. . 

Do.  do.  4 % Deb.  Stook  Red, 

WeBt  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Debs.,  Nob.  1 to  1,800 


Stock 

or 

Share. 

* 

Dividends  for  the 
four  yearB. 

last 

Closing 

Quotations 

June  29th. 

Closing 

Quotations 

July  6th. 

Business  done 
week  ended 

July  6th, 
1909. 

Rise  + 
or 

Fall  - 

Present 
Yield 
per  oent. 

1906. 

1906. 

1907. 

1908. 

Highest 

Lowest. 

£ 

d. 

10 

Nil 

Nil 

Nil 

Nil 

22 

- 31 

2f- 

31  .. 

.. 

Nil. 

100 

6 % 

6 % 

6 % 

6 % 

94 

- 96 

92  - 

96  xa 

.. 

6 

4 

0 

$100 

71% 

8 % 

8 % 

8 % 

143 

-144  xd 

HB4- 

1444 

. . 

+ 4 

6 

10 

9 

$1000 

4 % 

4 % 

4 % 

4 % 

981 

-100J 

97  - 

99  xd 

.. 

4 

0 

in 

Stock 

81% 

81% 

81% 

£34s. 

66 

— 58 

57  - 

59 

-<■1 

6 

9 

8 

8took 

6 % 

6 % 

6 % 

6 % 

99 

-100 

.100  - 

101 

1001 

99  jj 

+ 1 

5 

18 

10 

Stook 

1 % 

8/- 

15g—  155 

15?- 

16 

16, ft 

15g 

+ 2 

2 

9 

0 

100 

6 % 

6 % 

6 % 

6 % 

102 

-104 

102  - 

104 

4 

1G 

2 

6 

8 % 

8 9k 

8 % 

8 

- 8g 

8 - 

82 

81 

4 

15 

0 

Stook 

4 % 

4 ?> 

4 % 

4 % 

89 

- 91  xd 

89  - 

91 

892 

4 

7 

11 

10 

6 % 

5 % 

6 % 

6 % 

81 

- 82 

84- 

82 

6 

15 

6 

10 

10  % 

10% 

10  % 

10  % 

17 

- 18 

17  - 

18 

6 

11 

1 

6 

4 % 

4 % 

4 % 

4 % 

2? 

— 

25- 

32 

57/6 

5 

8 

» 

6 

10  % 

10  % 

10  % 

10  % 

es 

- 82 

84- 

82 

, , 

5 

12 

ft 

60 

41% 

41% 

41% 

1001 

-1024 

99  - 

101  xd 

. . 

8 

16 

8 

20 

41% 

48% 

44% 

41% 

12« 

- 134 

12S- 

134 

is 

12f4 

6 

10 

0 

100 

41% 

41% 

4 5% 

41% 

101 

-103 

99  - 

101  xd 

4 

9 

1 

Stook 

7 % 

7 % 

7 % 

7 % 

130 

-133 

127  - 

130 

130 

127 

—3 

5 

7 

8 

100 

31% 

81% 

81% 

31% 

86 

- 87 

854- 

874 

86? 

86 

+ 4 

4 

0 

0 

Stock 

4 % 

4 % 

4 % 

4 % 

104 

-106 

1044- 

1064 

105 

104A 

+ 4 

3 

15 

2 

10 

7 % 

7 % 

7 % 

7 % 

Ilf 

- 121 

114- 

12 

1* 

118 

— i 

6 

16 

8 

Stook 

4 % 

4 % 

4 % 

4 % 

102 

-104 

1024- 

1044 

e. 

+ 4 

8 

16 

7 

25 

4 % 

4 % 

4 % 

4 % 

IOO 

-102 

100  - 

102 

8 

18 

5 

10 

51% 

51% 

52% 

5|% 

10J — lOJxd 

101- 

10? 

log 

104 

5 

7 

0 

10 

6 % 

6 % 

6 % 

6 Vo 

122 

— 18gxd 

122- 

13* 

131 

13 

4 

9 

9 

10 

24% 

20  % 

20  % 

18  % 

27 

- 28 

254- 

26J  y(1 

264 

261 

6 

17 

2 

100 

41% 

41% 

41% 

41% 

101 

-103 

99  - 

101  xd 

.. 

4 

9 

1 

26 

13  % 

18  % 

18  % 

13  % 

511 

- 634 

514- 

534 

52? 

6 

1 

0 

$100 

2 % 

81% 

4 % 

4 % 

80 

- 84 

80  - 

84 

4 

15 

3 

$100 

4 % 

4 % 

4 % 

4 % 

74 

- 79 

74  - 

74 

. . 

6 

5 

3 

1 

Nil 

Nil 

Nil 

- li 

22— 

16/- 

15/- 

Nil 

1 

5 % 

6 % 

6 % 

6 % 

l 

- 1 

1 

6 

0 

0 

1 

6 % 

6 % 

5 % 

6 % 

la 

- li 

1?- 

p 

5 

12 

11 

1 

100 

6 % 

6 % 

6 % 

6 % 

107 

-1084 

1074- 

109 

icsg 

107 

+ 4 

5 

10 

100 

6 % 

6 % 

6 % 

6 % 

1191 

-1214 

122  - 

124 

12*1. 

119? 

424 

4 

10 

9 

10 

6 % 

6 % 

6 % 

6 % 

101 

- 11 

101- 

11 

6 

9 

1 

10 

6 % 

5 % 

6 % 

6 % 

10 

- lOf 

10  - 

l°f 

104 

5 

11 

7 

6 

6 % 

6 % 

5 % 

6 % 

6ft 

- 5/4 

54- 

5J 

5ft 

5ft 

+ ft 

4 

0 

11 

Stock 

81% 

81% 

31% 

31% 

97 

— xd 

97  - 

99 

a 

12 

2 

100 

4 % 

4 % 

4 % 

99  —101  xd 

99  - 

101 

a 

19 

3 

1 

7 % 

7 % 

8 % 

8 % 

ift—  1ft 

ift- 

1ft 

5 

6 

8 

1 

6 % 

6 % 

6 % 

6 % 

1ft-  1ft 

ift- 

Ift 

5 

l 

1 
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*60,007 
978,230 
332,387 
sdu,uOU 
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60,000 
60,000 
40,100 
12,897 
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233.000 
212,600 
188,301 
161,437 

1,478,658 

628,986 

100.000 
100,000 
600,000 
204,9402 

400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
126,0002 
126,0002 
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800,000 
491,222 

460.000 
910,153 

1,890,690 

554.655 

551.655 
1,480,001) 

85.000 

109.0001 


I Anglo-Argentine  Trams,  10  % Nom.  Cum.  2nd  1 
1 Pref.,  280,008  to  680,097  j 

Do.  6 % Cum,  Prefs.,  1 to  260,007 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  A Wilcox,  1 to  680,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  . . 

Do.  do.  7 % Cum.  Pref, 

Do.  do.  “A" 

Do.  do. 


’ 6 % Cum.  Pref, 
4 % Funding  Certs. 


Do.  do.  64  % Loch  Leven  Debs. 

. Rail  Def.  Ord.  Stock  . . 


British  Columbia  E 
Do.  Pref.  Ord.  Stock 

Do.  6 % Cum.  Perp.  Pref.  Stock 


Do. 

Do. 

British  Electric  Traotion 


% 1st  Mort.  Debs.,  1 to  6,260  . . 

% Vancouver  Power  Debs.,  1 to  2,200 


Do. 

do. 

Do. 

do. 

Do. 

do. 

, Cum.  Pref. 

, Pern.  Deb.  Stook 


44  % 2nd  Deb.  Stock  Red 
leis'  “ ' 


British  Insulated  and  Helsbv  Cables 
Do.  do.  6%  Cum.  Pref.  ..  ’ 

Do.  do.  4J%  1st  Mort.  Deb.  Red. . 

British  Thomson-Houston  44  % 1st  Mort.  Debs.  . 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
l „ 276,001  to  476,000  J 

Do,  do.  4 % Mort.  Deb.  Stock 

IBrowett,  Lindley  A Co.,  Ord 

Do.  do.  6 % Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781  . 
Do.  do.  Non-cum.  6 % Pref.  . . 


Do. 

Do. 


do. 

do. 


, Perp.  Deb.  Stock 
, Perp.  2nd  Deb.  Stock. 


Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,1 
Do.  44%  1st  Deb.  Stock.. 

Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do,  4}  % 1st  Mort.  Deb.  Stock  Red 
Cape  E.  Trams.,  1 to  491,222 
Castner-Kellner  Alkali,  1 to  460,000 

Do.  do.  44  % 1st  Mort.  Deb.  Stock 
Central  London  Railway,  Ord.  Stock . . 

Do.  do.  4 % Pref,  Stock  .. 

Do.  do.  Def.  do.  .. 

City  and  Booth  London  Railway  .. 

Crompton  4 Co.,  Nos.  1 to  86,000  ..  .. 

I Do.  6 % let  Mort.  Reg.  Debs,,  1 to 
I 900  of  4100,  and  901  to  11,000  of  460  Red. 


* Unless  otherwise  stated,  mil  share*  at*  folly  paid 
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HAME, 


Dick,  Kerr  & Co.,  1 to  260,000  .. 

Do.  do.  6 % Cum.  Pref.,  1 to  805,000  .. 

Do.  dc.  44  % Deb.  Stook  .. 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd.,  "A"  shs.,  £8  pd.,  1 to  99,261 
Do.  “ A ” shares,  01—017,189  . . 

Do.  4 % Deb.  Stook  Red 

Do.  6 % and  Deb.  Stook  Prov.  Certs,  all  pd. 

Eleotrio  Construction,  1 to  112,100  ..  .. •• 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref.  . . 

Do.  do.  5%  Mort.  Debs. 

Henley’s  (W.  T.),  Telegraph  Works,  Ord. 

Do.  do.  4*%  Pref.  ..  .. 

Do.  do.  44  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-percha  & Telegraph  Works.. 
(■Liverpool  Overhead  Railway,  Ord.  ..  .. 

t do.  do.  Pref.,  fully  paid  .. 

London  United  Trams.  (1901),  1 to  60,007  ..  •» 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  125,000 

Do,  do.  4 % 1st  Mort.  Deb.  Stock  . . 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  District 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd...  ..  .. 

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  44%  Deb.  Stock  Red, 

Mexico  Trams  Co.,  Common  Stock  ..  ..  •• 

Do.  1st  Mort.  50-year  6%  Gld,  Bds 

Potteries  Electric  Traction 

Do,  5 % Cum,  Pref. 

Do.  44  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  .. 

Do.  4%  Deb.  Bds.,  1 to  1J500  Red.,  1909 
Underground  Electric  Railway,  5%  Prior  Lien 
Do.  do.  4J%  Bonds..  . 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 
Do.  6 % C.P.,  80,001  to  80,000  & 125,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stock 


ELECTRICITY  SUPPLY  COMPANIES 


16,000 

70.000 
80,449 

9,661 

886,876 

80.000 
80,000 
80,000 

446,786 

49,486 

176,000! 

70,595 

40.000 
400,0001 
BOO,  000 

60.000 
60,000 

260,000 

40.000 

65.000 
400,000! 

400.000 

80.000 
80,000 

480,600 

$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
882,855 
200,000 

76,121 

285,000! 

248,000! 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

960.000 
180,491 

137.000 
126,600 

10,862 

20,000 

60,000 

119,694 

100.000 
200,000 

40.000 

20.000 
160,000! 

12,000 

66,000 

120,000 

142,968 

224,520 

80,000 

60,000 

276,600 

808,000 

110,000 

81.279 


Bromley  (Kent)  E.L.  & P.,  1 to  16,000  ..  .. 

Do.  do.  44  % 1st.  deb.  stook  . . 

Brompton  & Kens.  Elec.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock  . . 
Charing  Cross  and  Strand  Electricity  Supply  . . 
Do.  do.  do.  44%  Cum.  Pref. 

Do.  “ City  Undertaking ” 44%  Cum.  Prf . 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Eleotrioity  Supply,  Ord.  . . • • • • 

Do.  do.  44  % Deb.  Stock  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,695 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 
Do.  44  % 2nd . Db.  Stk.,  Prov.  Crts.,  all  pd. 

County  of  Durham  Eleotrical  Power,  Ord 

Do.  do.  do.  5%  Pref.  .. 

Do.  do.  do.  5 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001 — 60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  44  % 2nd.  Deb.  Stock  . . 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares  . . 
Do.  do.  6 % Cum.  Pref.  . . . . 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev.Co.of  Ontario,  5%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000  ..  .. 

Do.  44  % 1st  Deb.  Stook  

Hove,  1 to  16,000  - ••  ••  •• 

Kaministiquia  Power  Co.,  6 % Gold  Bnds.  .. 
Kensington  and  KnightBbridge  Eleotrio  Ord.  . . 

Do.  do.  do.  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6%  Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  .. 

Do.  44  % Cum.  Pref.  1—71,106 

Do.  44  % iBt  Mort.  Deben.  Stook 

Do.  84  % Mort,  Deben.  Stook  Redem. 

Mexican  Electric  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do  do.  7%  Cum.  Pref.  Stk. 

Do!  do.  6%  IstMtg.Gold  Bnds, 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 
Newoastle-on-Tyne,  1 to  87,600..  •• 

Do.  6%  Pref.,  1 to  87,600  .. 

( North  Metropolitan  Electric  Power  Supply.  Co., 

6 % Mortgages  (Red.),  Nos.  1 to  1,265 
Notting  Hill  Electric  Lighting  . 

Oxford,  1 to  96  and  407  to  20,810 
Do.  4%  Deb.  Stook  ..  ..  • ■ 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607  .. 

Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord.  . . 
Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Red.  .. 

Bmitbfleld  Markets  Eleotrio  Supply,  Ord 

Bouth  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo.  Lt.  & Power,  Ord.  ..  .. 

Do.  do.  7%  Pref.  ..  .. 

Do.  do.  44  % 1st  t)eb.  Stk. 

Urban  Eleotrio  Bupply,  Ord.  ..  • 

Do.  do.  6%  Cum.  Prof 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Red. 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000  . . 

WestminBier  Eleotrio  Bupply,  Ord.  ..  ..  •• 

Do.  do.  44  % Cum.  Pref.  Re 

duced  from  6%  since  31st  Deo.,  1906) 


• Unless  otherwise  stated,  all  shares  are  fully  paid 


Bank  rate  of  Dlscourt  34  tier  cent..  April  1st.  1909. 
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METAL  MARKET. 


Fluctuations  in  Jnne. 


NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  PLANT. 


SPELTER  (G.O.B’s.). 

JxjUE  1 2 3 4 7 8 9 101114151617182122232425282930 


LEAD  (ENGLISH). 


June  1234789 101114151617182122232425282930 


IRON. 


June  1 2 3 4 7 8 9 101114151617182122232425282930 


TIN. 


COPPER  (G.M.B’s.). 

June  123478  9 101114151617182122232425282930 


“ Metaflect  ” Metallic-Filament  Lamps. 

Mb.  8.  Hobvath,  of  51,  Standen  Road,  Southflelds,  S.W.,  has 
designed  and  patented  a new  pattern  of  metallic-filament,  lamp, 
which  is  illustrated  in  fig.  1 ; as  shown,  it  consists  of  a lamp  of 
tubular  shape,  introduced  into  a flattened  bulb ; the  cap  of  the 
lamp  is  of  special  form,  provided  with  ventilating  holes,  and  with 
three  small  screws  which  hold  the  outer  bulb  in  position.  The 
back  of  the  outer  bulb  is  silvered  in  such  a way  that  it  cannot 
oxidise  or  tarnish,  and  therefore  retains  its  reflecting  powers  per- 
manently. The  effect  of  the  reflector  is,  of  course,  to  concentrate 


the  light  of  the  lamp  in  a particular  direction ; the  distribution 
obtained  is  shown  by  the  curves,  fig.  2,  supplied  by  the  National 
Physical  Laboratory,  which  give  the  horizontal  candle-power 
over  a range  of  180°.  The  N.P.L.  Report  states  that  a lamp 


Candle-Power. 


Fxo.  2. — Cubves  of  Di8tbibution  of  Candle-Poweb  (N.P.L). 


tested,  at  25  volts,  gave  a horizontal  candle-power  of  18'8  c.p. 
without  reflector,  taking  1 watt  per  candle;  when  the  reflector 
was  used,  the  candle-power  at  the  centre  of  the  reflected  beam 
was  97  c.p.,  the  light  being  concentrated  in  an  approximately 
parallel  beam.  The  lamps  are  made  for  25  and  50  volts,  and  are 
mounted  on  a flexible  nickel-plated  conduit  tube ; with  eight  lamps, 
spaced  8 in.  apart,  the  whole  system  is  equivalent  to  a single  high- 
voltage  lamp,  with  the  difference  that  the  " Metaflect”  is  divided 
over  1 a long  range,  and  is  thus  suitable  for  fixing  on  the  frame  of  a 
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Fig.  3—  Pelton  Wheel  and  Govebnob. 


effected  by  deflecting  part  of  each  jet  clear  of  the  wheel.  The 
defleotors  are  coupled  together  and  to  the  cross-head  ot  the  re  y 
shown  at  the  right  hand  of  the  figure.  The  relay  is  controlled  by  a 
fly-ball  governor  g,  fig.  4,  which  actuates  the  small  piston  valve  e, 


shop-window,  for  example,  concentrating  the  light  on  the  contents 
of  the  window  without  casting  glare  into  the  eyes  of  spectators. 
We  have  tried  one  of  these  sets  of  four  50-volt  lamps  in  series,  and 
can  vouch  for  the  brilliancy  of  the  concentrated  illumination. 
The  lamps  are  of  British  manufacture  throughout.  Messrs.  Krupka 
and  Jacoby  have  undertaken  the  sole  sale  agency  for  the  United 
Kingdom. 


The  Pitman  Hydraulic  Governor. 

The  accompanying  illustrations  show  the  construction  and  mode 
of  working  of  an  hydraulic  relay  governor  for  Pelton  wheels,  made 
by  Mr.  P.  Pitman,  of  3,  Willcott  Road,  Acton,  W.,  the  maker  also 
of  the  Pelton  wheel,  which  is  to  work  under  a head  of  120  ft., 
generating  80  b.h.p.  The  nozzles  are  fixed,  and  regulation  is 


Fig.  4.— Details  of  Pitman  Relay  Govebnob. 


New  Weston  Instruments. 

We  recently  inspected  a large  number  of  new  a.c.  switchboard 
instruments  which  have  just  been  brought  out  by  the  Weston 
Electrical  Instrument  Co.,  of  Audrey  House,  Ely  Place,  Holborn, 
E.C.,  and  of  which  examples  are  shown  herewith  (figs.  5 and 
6).  Up  to  the  present  the  Weston  Co.,  whose  d.o.  switchboard 


Fig.  6. — Weston  Portable  A.C.  Ammeteb. 


instruments  are  as  well  known  as  they  are  highly  esteemed,  have 
refrained  from  supplying  a corresponding  series  of  a.c.  meters, 
owing  to  the  difficulties  that  had  to  be  overcome  before  an  equally 
high  standard  could  be  attained.  Now,  however,  after  many  years 


Fig.  5.— Weston  A.C.  Switchboard  Yoltmeteb. 


experimental  investigation,  they  are  satisfied  that  they  have 
arrived  at  a design  which  is  worthy  of  their  reputation.  The 
switchboard  instruments,  as  shown  in  fig.  5,  are  exactly  similar  to 
the  d.o.  type,  being  finished  in  black  and  nickel;  they  are  moving- 
iron  instruments,  and  the  following  bold  claims  are  made  on  their 
LoLoif  •—Ttiorfl  is  no  inductance  error  throughout  the  whole  range 


pIO  7.—WE8TON  D.C.*  Switchboard  Yoltmeteb,  “ Eclipse  ” 
Pattern. 


controlling  the  admission  of  water  to  the  cylinder.  High-pressure 
water  from  the  pipe-line  ia  admitted  to  the  valve-cheat  f at  a,  and 
ia  exhausted  at  b ; o and  d are  porta  connected  to  the  ends  of  the 
cylinder,  in  such  a way  that  when  the  governor  balls  move  apart 
the  pressure  water  is  admitted  to  the  right-hand  end  of  the  cylinder, 
bringing  the  deflectors  into  action.  At  normal  speed  the  wafer  is 
shut  oQ  the  cylinder.  Changes  in  speed  can  be  adjusted  by  means 
of  the  screwed  link  M and  lock-nut  1.  The  inventor  atatei  that  the 

Rcvemor  ic  capable  of  controlling  the  spsed  within  8 psr  cent,  ot 
is  ftonaa!. 


of  frequencies  mgt  with  in  ordinary  engineering  practice ; their 
indications  are  the  same  whether  left  in  circuit  for  a minute  or 
permanently  ; there  is  no  appreciable  error  due  to  changes  in  the 
temperature  of  the  room;  they  are  entirely  dead-beat;  and  the 
Beale,  over  all  but  the  first  fifth  of  its  length,  is  almost  uniform. 
Other  errore  usually  met  with’  have  also'  been  rendered  negligible. 
For  the  dead-beat  characteristic,  the  extraordinary  freedom  from 
friotion  of  these  instruments,  and  the  remarkable  uniformity  of  the 
scales  we  can  vouch,  Naturally  we  have  not  put  them  through 
their  paces  in  other  respects,  but  if,  as  we  do  not  doubt,  they  aw  e» 
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nearly  perfect  in  their  other  features  as  in  those  that  we  could 
verify,  the  most  fastidious  critic  need  have  no  hesitation  in 
accepting  the  makers’  claims  as  fully  justified.  It  may  not  be 
generally  known  that  even  in  the  d.o.  instruments,  the  scaleB  of 
which  are  so  nearly  uniform  that  they  appear  to  be  printed,  every 
one  is  calibrated  throughout  its  range,  and  the  scale  is  drawn  by 
hand  and  checked  to  prove  its  accuracy  before  the  instrument  is 
passed.  Pig.  5 shows  the  a.c.  switchboard  voltmeter ; ammeters 
of  similar  pattern  are  made,  and  both  in  two  sizes,  9$  and  in. 
diameter,  for  a large  variety  bf  ranges.  All  the  meters  are  highly 
insulated,  and  the  ammeters  are  tested  with  4,600  volts,  for  use 
direct  on  circuits  up  to  2,300  volts.  The  case  is  provided  with  an 
earthing  terminal  for  use  when  the  voltage  exceeds  200  volts.  For 
higher  pressures  and  currents  above  500  amperes  transformers  are 
required. 

There  is  also  a complete  range  of  portable  instruments  of  equal 
merit,  of  which  fig.  6 is  an  example. 

The  third  illustration,  fig.  7,  shows  one  of  a new  series  of  Weston 
DC  switchboard  instruments  of  the  moving-iron  type,  which  is 
being  introduced  under  the  name  of  the  “Eclipse”  instruments. 
These,  it  is  claimed,  are  inferior  only  to  the  Weston  moving-coil 
meters,  and  are,  of  course,  less  costly.  They  are  dead-beat, 
extremely  sensitive,  and  practically  free  from  hysteresis  error,  and 
they  are  made  in  the  two  standard  sizes  above  mentioned. 

The  “Foster”  Antomatic  Transformer  Switch. 

The  demand  for  an  automatic  switch  for  use  with  auto-trans- 
formers has  led  the  Poster  Arc  Lamp  and  Engineering  Co.,  Ltd., 


Pig.  8. — Foster  Automatic  Switch. 


Worple  Road,  Wimbledon,  to  place  on  the  market  the  device  illus- 
trated in  fig.  8.  This  switch  is  fully  automatic — i.e.,  no  battery  is 
necessary — and  it  cuts  the  transformer  in  with  the  current  taken 
by  one  10-o.p.  metallic-filament  lamp. 


to  have  a life  of  1,000  hours ; they  consist  of  resisting  filaments 
enclosed  in  glaBs  tubes.  The  oven  is  capable  of  taking  in  a 10-lb. 
joint. 

The  “Quartz”  System  of  Electric  Heating. 

Messrs.  Drake  & Gorham,  Ltd.,  of  66,  Victoria  Street,  S.W., 
are  introducing  an  entirely  new  type  of  electric  radiator,  under  the 
Bastian  patents,  which  presents  several  interesting  features.  The 
illustration,  fig.  10,  shows  the  radiator,  type  A,  as  designed  for 
offices,  ships’  cabins,  &c.  It  consists  of  a light  frame  fitted  with 
six  horizontal  quartz  tubes  or  glowers,  each  of  which  contains  a 


Fig.  10. — The  “ Quartz  ” Radiator. 


spiral  of  nickel  resistance  wire,  the  whole  being  covered  with 
a brass  wire  network.  The  weight  of  the  apparatus  is  trifling. 
Within  15  seconds  of  switching  on,  the  six  glowers  are  brought  to  a 
bright  red  heat,  presenting  a very  cheerful  appearance,  and  dis- 
tributing warmth  both  by  radiation  and  by  convection.  The 
essential  feature  of  the  invention  is  the  use  of  the  quartz  tubes, 
which  can  withstand  the  high  temperature.  The  tubes  are  open  at 


Ftg.  11. — “ Quartz  ” Radiator  with  Cover  removed. 


Tlie  “ Popular  ” Electric  Oveu. 

As  recently  mentioned,  the  “ Le  Radiant”  oven  of  Mr.  C. 
Fonteyn,  of  76,  Newman  Street,  W.,  described  in  our  issue  of 
June  18th,  is  not  the  type  that  is  made  for  the  English  market  ; 
the  dimensions  of  this  oven  are  such  that  it  would  be  impossible  to 
cook  a large  joint  in  it,  and  further,  the  lamps  are  fixed  on  the  top 
only,  whereas  it  is  essential  to  have  lamps  at  the  sides.  The  actual 
pattern  of  oven  supplied  in  this  country  is  called  the  “ Popular  ” 
type,  1909  model,  and  is  illustrated  in  fig.  9 ; it  measures  nearly 
18  in.  each  way,  and  has  an  internal  cooking  Bpace  of  9£  x 10  x 
14^  in.,  with  7-in.  boiling  openings  on  the  top.  When  fully 


Fig.  9. — “ Popular  ” Electric  Oven. 


alight  the  consumption  is  1,800  watts;  regulation  is  effected  by 
means  of  one  single  and  two  two-way  switches.  The  stove  is  of  cast- 
iron,  enamelled  inside  and  out ; removable  nickel-plated  reflectors 
and  protected  heating  tubes  are  fitted  inside.  There  are  eight  heating 
tubes,  three  on  each  side  and  two  at  the  top  ; there  is  also  a pair  of 
heating  tubes  under  a sheet  of  iron  at  the  bottom  of  the  oven,  which 
is  only  used  for  grilling  or  baking  pastry.  Toasting  can  be  done 
over  the  heating  tubes  at  the  top  of  the  oven.  The  tubes  are  stated 


the  ends,  and  should  a wire  spiral  burn  out,  it  can  be  replaced  by 
the  user  himself  at  the  cost  of  a few  pence  ; but  the  construction  of 
the  spiral  of  pure  nickel,  of  which  the  oxidisation  is  extremely 
small,  ensures  for  it  a very  long  life — a minimum  of  1,000  hours  is 
claimed.  One  of  the  heating  elements  is  shown  separately  in  fig.  12, 
with  the  wire  spiral ; the  element,  when  wired,  is  slipped  into 


Fig.  12. — Heating  Element. 


spring  qjips  secured  to  the  frame.  The  radiator  illustrated  takes 
'75  kw.,  and  measures  14  in.  in  length;  it  can  be  supplied  for  a 
consumption  of  1 k>v.  The  device  is  extremely  light,  compact,  and 
portable,  besides  being  inexpensive  in  first  cost,  with  specially 
favourable  terms  to  the  trade.  As  regards  efficiency,  the  makers 
claim  that  its  radiating  powers  “ are  practically  50  per  cent,  above 
any  other  article  on  the  market,”  thanks  to  the  very  high  tempera- 
ture of  the  heating  elements. 

This  radiator  is  only  the  first  of  a series  of  heating  and  cooking 
apparatus  on  the  same  principle,  which  the  makers  hope  to  put  on 
the  market  at  prices  that  will  place  electric  heating  and  cooking 
on  a more  commercial  basis  than  has  hitherto  been  possible. 

Maximnin-Power-Demand  Indicator. 

Referring  to  our  notice  of  a new  M.P.D.  indicator  last  week, 
Messrs.  The  Reason  Manufacturing  Co.,  Ltd.,  Lewes  Road, 
Brighton,  take  exception  to  the  statement  that  "hitherto  the 
instruments  used  for  this  purpose  [that  is,  measuring  the  maximum 
number  of  kilowatts  taken]  have  only  registered  the  maximum 
current  taken,  which,  in  the  case  of  a.c.  circuits,  gives  no  indication 
of  the  actual  power  demanded,”  which  they  consider  is  calculated 
to  give  the  reader  an  entirely  wrong  impression  of  the  true  state  of 
progress  as  regards  the  accurate  measurement  of  the  maximum 
demand  of  power  circuits  at  the  present  time.  For  some  years  past 
they  have  been  manufacturing  the  demand  indicator  attachment  in- 
vented by  Mr.  Merz,  which  exactly  fulfils  the  conditions  mentioned 
in  the  article  referred  to.  We  regret  that  in  our  notice  we  inad- 
vertently overlooked  the  existence  of  the  Merz  demand  iqdicator. 
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A New  E.A.C.  Ampere-hour  Meter. 

The  Electrical  Apparatus  Co.,  Ltd.,  of  Milford  Works,  Queen  s 
Road,  Battersea,  S.W.,  have  brought  out  an  ampere-hour  meter 
which  embodies  several  novel  features,  while  its  construction  is  ol 
exceptional  simplicity,  so  that  it  is  inexpensive  both  in  first  cost 
and  in  maintenance.  As  shown  in  the  illustration,  fig.  13,  with  the 
cover  removed,  it  consists  mainly  of  a disk  revolving  between  the 


Fig.  13.— E.A.C.  1J- Ampere  Meter  (Cover  Removed). 


poles  of  two  permanent  magnets,  with  registering  mechanism  of 
the  spring-dial  type.  The  ordinary  pattern  of  the  E.A.C.  meter 
was  described  and  illustrated  in  our  issue  of  February  lBt,  1907. 
The  essential  feature  of  its  design  is  the  reduction  of  the  armature 
to  the  form  of  a flat  disk  and  its  combination  with  the  brake  disk, 
so  that  the  driving  torque  and  the  braking  torque  are  both  pro- 
duced by  the  same  magnets.  The  armature  winding  consists  of 
three  circular  former-wound  coils,  connected  with  a three-part 
commutator  of  the  smallest  possible  diameter,  as  shown  in  fig.  15. 
The  coil9,  of  100  turns  each,  rest  upon  an  aluminium  disk,  with  the 


certainty  of  contact  by  giving  a comparatively  high  pressure  per  unit 
of  bearing  surface,  while  the  total  pressure  on  the  commutator  is  very 
small.  This  prevents  error  or  stoppage  due  to  the  intrusion  of  dust 
between  the  contact  surfaces,  and  oxidisation  is  also  obviated  by 
the  use  of  gold  for  the  segments  and  brushes.  The  magnets  are  of 
high-grade  steel,  thoroughly  aged,  but  as  both  armature  and  brake 
revolve  in  the  same  field,  Blight  variations  in  the  field  strength 
would  have  no  effect  on  the  accuracy  of  the  meter.  The  moving 
element  weighs  about  1 oz.,  and  runs  on  a sapphire  jewel  bearing. 
Mica  alone  is  used  for  insulating  purposes.  The  shunt  consists  of 
an  alloy  with  an  extremely  low  temperature  coefficient. 

The  meter  illustrated  has  a rated  capacity  of  li  ampereB,  equal 
to  the  consumption  of  ten  30-watt  metallic-filament  lamps  at  200 
volts  ; it  has  a high  torque  with  low  starting  current,  and  is  claimed 
to  have  a permanent  accuracy  at  all  loads  from  full  load  to  half  the 
current  taken  by  the  smallest  metallic-filament  lamp,  while  it  is 
guaranteed  for  a period  of  three  years  to  maintain  its  accuracy 
within  2$  per  cent.  The  meter  has  been  specially  designed  for  use 
on  small  installations  of  metallic- filament  lamps,  for  which  pur- 
pose its  remarkably  low  price  renders  it  particularly  suitable  ; it  is 
enclosed  in  a strong  cast-iron  dust  and  moisture-proof  case,  and  is 
of  British  manufacture  throughout. 

“ Eclipse  ” Fittings  for  Metallic-Filament  Lighting. 

We  show  in  fig.  16  a new  fitting  which  is  being  sold  by  Mr.  G. 
Braulik,  of  8,  Lambeth  Hill,  E.C.,  for  indirect  lighting  with 
metallic-filament  lamps.  It  is  known  as  the  “ Eclipse,  and 
No.  304  fitting,  which  we  illustrate,  has  an  enamelled  reflector  for 
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outer  edge  spun  up  to  stiffen  it.  In  the  latest  (1909)  pattern  a 
second  aluminium  disk  is  laid  upon  the  top  of  the  armature  winding, 
as  in  fig.  14,  covering  the  latter  and  improving  the  mechanical 
qualities  of  the  device,  with  the  additional  advantage  that  as  the 


ff 
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pIQi  is, Old  Form  of  Moving  Element,  Showing  the 

Armature  Winding. 


Fig.  14. — Moving  Element  of  E.A.C.  Meter. 


braking  effect  is  thus  doubled,  the  meter  runs  at  half  the  usual 
speed  without  reducing  the  driving  toique. 

Each  of  the  brushes  has  two  knife-edges,  which  make  contact 
with  the  commutator,  the  object  of  the  sharp  edges  being  to  secure 


Fig.  16. “ Eclipse  ” Fitting  for  Indirect  Lighting. 


lamps  of  200  to  400  c.p.  Another  similar  fitting  is  for  from  two  to 
seven  lights.  Both  of  the  foregoing  are  furnished  without  reflectors 
if  desired.  In  the  list  recently  issued  by  the  firm  a note  of  prices 
with  and  without  reflectors  is  given. 


The  C.M.B.  Patent  Auto-Converter. 


The  want  of  a simple  and  convenient  means  of  reducing  the 
voltage  on  a d.c.  circuit  without  loss  of  efficiency  has  long  been 
sorely  felt ; in  this  respect  the  a.o.  system  has  always  had  a great 
advantage  over  its  rival.  Consumers  of  electricity  for  lighting  on 
d c.  supply  systems  especially  have  vainly  wished  for  a devicethat 
would  enable  them  to  use  small  metallic-filament  lamps,  though  we 
have  our  doubts  as  to  whether  the  supply  authorities  have  seen 
eye  to  eye  with  them  in  this  respect.  However.  impossible 

to  stem  the  tide  of  scientific  progress,  and,  as  usual,  <*6  demand 
has  quickly  led  to  the  evolution  of  the  desired  du.  auto-converter. 
It  unmade  by  Messrs.  Crompton  & Co.,  Ltd  , ol ^Chelmsford  being 
the  invention  of  two  of  their  staff-Messrs.  MacFarlane  and  Burge 
who  it  will  be  remembered,  read  an  important  paper  on  dynamo 
design  before  the  Institution  of  Electrical  Engineers  iwt  session. 

The  general  appearance  of  the  machine  is  shown  in  fig.  7 , 
consists  in  essence  of  two  field-magnet  systemB  separatedonthe 
median  plane  by  an  air-space,  and  a single  armature  of  the  ring 
wound  type,  with  four  brushes.  There  are  two  poles  in  each 
magnet  system  ; those  at  the  top  are  excited  ,r0“  ,the  ^8^° 
which  the  top  and  bottom  brushes  are  alBo  connected,  so  that  the 
machine  runsPas  a shunt  motor  ; those  at  the  bottom  b dong  to .the 
secondary  or  derived  circuit,  which  is  taken  from  the  bottom  brush 
and  the  two  side  brushes,  the  connections  being  strmt  y analogo^ 
to  those  of  the  a.c.  auto-transformer.  The  excitation  of  the  bottom 
field-magnet  system  is  arranged  m various  ways  depending  p 
the  purpose  to  which  the  machine  is  to  be  applied.  In  general 
there  are  three  windings  : a permanent  shunt  across  the  £ 

mains,  a winding  in  shunt  across  the  secondary  termmals  and  a 
main  winding  in  series  with  the  secondary  circuit.  For  feeding, 
say,  an  arc  lamp  with  constant  current,  the  senes  winding  oppo 
the  shunt,  giving  a remarkably  constant  current,  Bothatevena 
short  circuit  may  be  maintained  across  the  secondary  termmal 
for  any  length  of  time  without  id  jury  to  the  machine.  For  feed  g 
metaUic-fiffiment  lamps,  on  the'  other  hand  the  senes  winding 

assists  the  shunt,  giving  constant  pressure  m ‘^Tnf  and  can  be 
The  machine  is  remarkably  compact  and  efficient,  taAtm  oa 
made  for  any  ratio  of  primary  to  secondary  voltage  between  the 
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limits  of  2:1  and  5 : 1.  With  a 2 : 1 ratio,  the  machine  becomes 
symmetrical  and  is  then  admirably  adapted  for  service  as  a three- 
wire  balancer,  with  an  efficiency  stated  as  no  less  than  94  per  cent, 
even  in  small  sizes.  With  other  ratios  the  machine  can  be  used  for 
supplying  arc  lamps  for  search-lights,  kinematograph  lanterns,  &c.  ; 
metallic- filament  lamps ; electrolytic  baths ; electric  welding,  &c. 
A very  important  application  of  the  system  is  to  electric  motive 
power,  for  driving  cabs,  ’buses,  tramcars,  printing  presses,  and  so 
on — even  colliery  winding  and  rolling-mill  driving  being  claimed  as 
within  its  scope.  In  such  connection  it  acts  on  the  Ward-Leonard 
principle  ; for  instance,  on  an  electric  ’bus  fitted  up  by  Messrs. 
Crompton,  which  has  recently  run  60  miles  on  one  charge,  the  auto- 
converter  is  employed  as  an  intermediary  between  the  battery  and 


Fig.  17. — The  C.H.B.  Auto-Convef.teb. 


the  motors,  without  increase  in  weight  over  the  ordinary  equipment 
— for  all  starting  resistances  are  done  away  with,  and  the  controller 
is  reduced  to  a field- controlling  device  of  insignificant  dimensions, 
operated  by  a pedal.  With  this  equipment  any  speed  from  a 
crawl  to  full  speed,  ahead  or  astern,  can  be  obtained  with  the 
greatest  ease,  and  a powerful  regenerative  effect  is  produced  during 
braking. 

The  auto-converter  is  provided  with  ball  bearings,  which,  once 
fitted,  need  no  further  attention,  so  that  it  can  be  placed  in  any  dry 
situation  and  simply  switched  on  and  off  like  an  a.g.  auto- 
transformer. It  is  made  in  sizes  ranging  from  1 kw.  upwards  ; the 
efficiency  at  full  load  of  the  smallest  size,  with  a ratio  of  5:1, 
converting  from  250  to  50  volts,  is  given  as  72  per  cent.,  and  at  half 
load  65  per  cent. — remarkably  high  values  for  so  small  a machine. 
Auto-converters  for  ratios  up  to  10  : 1 can  be  made,  but  are  less 
efficient.  For  a 30-kw.  machine,  with  a ratio  of  5 : 1,  the  efficiency 
claimed  is  92  per  cent,  at  full  load  and  88  per  cent,  at  half  load. 

Extreme  pressure  on  our  space  forbids  more  detailed  reference  to 
this  machine  at  the  moment,  but  in  view  of  its  importance  we  shall 
return  to  the  matter  in  a later  issue. 

Electric  Cooking  by  Silundum  : The  “ White  City  ” 

Exhibit. 

In  their  exceedingly  attractive  “ Electric  Home,”  situate  in  the 
grounds  at  the  White  City,  the  most  important  thing  to  be  seen 
from  an  electrical  point  of  view  is  the  exhibit  of  “ Silundum  ” 
cooking  and  heating  apparatus  in  the  kitchen  department.  Our  visit 
to  this  year’s  exhibition  does  not  incline  us  to  break  forth  into  song 
regarding  its  wonderful  attractions,  for  we  are  far  from  being 
impressed  by  them,  though  there  is  no  doubt  whatever  that,  given 
fine  weather,  a very  pleasant  evening  may  be  passed  in  the  grounds, 
for  the  latter  are  the  better  for  this  being  their  second  season. 
Any  of  our  readers  who  may  find  their  way  there  during  the  next 
month  or  two  must  make  a point  of  seeing  this  “ Electric  Home  ” 
in  the  Elite  Gardens,  if  only  to  see  the  “Silundum”  cooking 
demonstration.  The  “ Home  ” is  moBt  artistic  and  effective  in  the 
arrangements  and  furnishings  of  its  different  apartments,  and  if  it 
does  not  catch  the  fancy  of  the  public,  and  leave  a very  good 
impression  of  everything  electrical  upon  their  mind,  it  will  not  be 
a Simplex  fault,  for  from  start  to  finish  the  collection  of  home 
appliances  is  designed  for  popular  purposes,  and  in  our  opinion  it 
is  bound  to  do  the  general  cause  of  electricity  good,  and  get  the 
word  “ Simplex  ” engraven  upon  the  memory  of  thousands  who 
never  before  heard  of  it  in  electrical  connections. 

The  exterior  of  the  building  combines  coloured  tiles  and 
rough  cast  work,  presenting  a strong  contrast  to  the  whiteness  of 
the  surrounding  buildings. 


The  internal  arrangement  of  the  building  has  been  carried  out 
with  a view  to  average  requirements  only,  and  complicated  and 
expensive  arrangements  have  been  avoided. 

The  “ Home " has  five  rooms,  comprising  a large  showroom,  in 
which  visitors  may  examine  the  various  classes  of  electrical 
apparatus,  for  the  dining  room,  drawing  room,  bedroom,  and 
kitchen.  The  showroom  contains  a representative  display 
of  electric  lighting,  cooking  and  heating  apparatus,  and  so  on, 
at  various  prices,  in  addition  to  other  manufactures  of  the  company, 
such  as  conduits,  wires,  cables,  accessories  and  distribution  boards 


s.  V 


Fig.  18. — Silundum  Toasteb. 


which  are  prominently  displayed  on  specially  designed  show- 
boards.  Into  all  the  details  in  the  different  apartments  it  is  not 
necessary  to  enter  here. 

As  our  readers  are  aware,  the  new  material  Silundum  is  a compound 
manufactured  in  an  electric  furnace,  consisting  principally  of  the 
carbides  of  silicon  and  boron  subjected  to  a temperature  of  200°  C. 
The  specific  resistance  of  Silundum  is  approximately  three  times 
that  of  carbon,  and  it  possesses  a small  positive  temperature 
coefficient  of  resistance.  It  can  be  adapted  for  almost  any  voltage, 
but  the  standard  pressures  are  at  present  limited  to  those  between 
100  and  250  volts.  The  nature  of  the  compound  renders  it 
admirably  suited  for  the  use  to  which  it  is  put  in  connection 
with  electric  cooking,  it  being  entirely  unaffected  by  acids  or 
alkalies ; and  water  and  grease  spilt  over  the  elements  them- 
selves, even  when  on  circuit,  have  no  effect  whatever.  A tempera- 
ture of  3,000°  F.  can  be  reached  in  open  air  without  oxidisation 
or  any  chemical  or  visible  change.  The  material  is,  however,  when 
made  in  rods — in  which  form  it  is  adapted  to  electric  cooking — 
brittle  ; but  to  guard  against  accidental  damage,  in  every  case  the 
elements  are  efficiently  protected  by  a cast-iron  grid.  It  has  the 
further  advantage  of  being  unaffected  by  being  left  on  circuit  for 


Fig.  19. — Silundum  Miniature  Cookinq  Range. 


any  period  of  time.  The  advantage  of  this  Silundum  appaiatus  as 
against  wire  resistance  coils  will  be  at  once  apparent,  as  the  latter 
cannot  be  run  at  temperatures  sufficiently  high  to  admit  of  toasting 
or  grilling,  and  other  operations  requiring  incandescent  heat. 

The  Simplex  Co.  are  at  present  introducing  a number  of  useful 
forms  of  cooking  appliances,  principally  confined  to  cookers,  grills, 
toasters  and  ovens.  The  breakfast  cooker  is  perhaps  the  most  suitable 
for  ordinary  use,  as  several  operations  may  be  carried  out  at  one  time, 
viz.,  grilling,  toasting,  and  boiling  water.  These  operations  which 
are  entailed  in  the  cooking  of  a complete  meal  oan  be  accomplished, 
we  are  told,  in  under  20  minutes,  and  as  the  full  load  of  the 
apparatus  is  only  1,000  watts,  the  cost  of  the  energy  required  is 
exceedingly  low.  In  the  small  class  of  apparatus  facilities  for  heat 
regulation  are  not  provided,  but  in  the  case  of  ovens,  one-third,  two- 
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thirds,  and  full  heat  are  allowed  for  in  the  course  of  ordinary^cooking 
operations.  The  working  temperature  is  about  2,000“  F.,  in 
which  case  the  silundum  rods  assume  a cherry  red  appearance.  We 
understand  that  extensive  plant  is  being  laid  down  for  the  manu- 
facture of  this  class  of  apparatus,  for  which  an  exceedingly  large 
demand  is  anticipated  in  the  near  future.  Demonstrations  of  this 
system  are  held  daily  at  Simplex  Co.’s  exhibit  at  the  White  City. 

The  " Silundum  ” apparatus  for  electric  cooking  by  incandescent 
heat  is  being  manufactured  by  the  British  Pbomethbus  Co.,  Ltd., 
of  Salop  Street  Works,  Highgate,  Birmingham,  and  from  the 
catalogue  recently  issued  by  them  we  select  two  typical  examples 
for  illustration.  Fig.  18  is  the  No.  5,000  toaster,  with  removable 
and  reversible  holders.  Its  dimensions  are  54  in.  x 7 £ ir>  x 114  in., 
and  it  has  an  area  of  toasting  surface  6 in.  x 5 in.  Fig.  19  illustrates 
a miniature  cooking-range  specially  useful  for  breakfast  purposes, 
with  side  pieces  or  wings,  and  polished  copper  kettle. 


UNDERGROUND  CONDUIT 
CONSTRUCTION.* 


By  S.  B.  WAY. 


Upwards  of  170,000  duct-ft.  of  all-concrete  or  monolithic  conduit 
has  been  laid  in  St.  Louis  within  the  last  three  years ; fulfilling 
every  requirement  for  all  uses,  from  single-duct  runs  with  frequent 
junction  or  service  boxes,  to  replace  Edison  tube,  to  heavy  isolated 
runs  for  high-tension  cable. 

The  ideal  conduit,  or  housing,  for  underground  conductors  must 
have  smooth,  clear,  jointless,  fireproof  duct  openings,  free  from 
pockets  or  depressions  in  which  water  may  lodge  ; should  be  laid  to 
true  grade  to  drain  to  manholes ; must  be  constructed  of  a material 
of  high  electrical  resistance,  which  will  be  homogeneous  and  will 
not  deteriorate  with  age  ; must  be  strong  and  able  to  sustain 
itself  and  a considerable  load  over  fairly  long  spans,  and  must  be 
cheap. 

It  has  been  found  that  all-concrete  or  monolithic  conduit 
possesses  many  advantages  over  a conduit  built  up  of  pipes  of 
whatever  nature,  in  that  with  such  construction  the  structure 
becomes  homogeneous ; occupies  lesB  space  for  a given  number  of 


are  set  to  grade  and  perfect  alignment  on  10-ft.  centres  in  the 
bottom  of  the  trench.  These  duct-form  supports  Berve  to  hold  the 
forms  or  moulds  for  producing  the  duct  openings  rigidly  in  place  and 
in  true  alignment  while  the  concrete  is  worked  into  place  in  the 
bottom  of  the  trench.  The  duct  forms  or  moulds  consist  of  16  ft. 
sections  of  clear,  straight-grained  timber,  previously  dressed  to  the 
shape  of  a U,  and  are  held  down  in  the  duct-form  supports  against 
the  buoyancy  of  the  plastic  concrete  by  suitable  cast-iron  or  other 
weights.  When  the  duct  forms  are  set,  concrete  of  the  proper 
mixture  for  good  work  is  dumped  into  the  trench,  rammed  and 
puddled  around  the  forms,  and  finally  struck  off  level  with  the  tops 
of  the  moulds.  The  concrete  is  then  allowed  to  take  its  initial  set, 
which  in  favourable  weather  requires  about  three  hours,  when  the 
duct  forms  may  be  removed  by  simply  lifting  them  upwards  and 


Fig.  3. — Trenches  with  Forms  Fig.  4. — Open-Top  Ducts  with 
Ready  fob  Concrete.  Concrete  Covers. 

out  of  the  concrete,  leaving  smooth,  straight,  continuous  U-Bhaped 
grooves.  Fig.  3 shows  the  trench  with  forms  set  ready  for  the 
concrete  to  be  dumped  in. 

After  the  duct  forms  are  removed,  the  grooves  are  open  to  the  day- 
light for  the  full  length  of  the  construction,  and  every  possible 
facility  is  aflorded  for  perfect  and  rapid  inspection.  Any  faults  in 


Fig.  1. — Concrete  Required 
per  Duct-foot. 


Fig.  2 — Comparison  of  Earthenware 
and  Monolithic  Conduit. 


Fig.  5. — Duct  Construction 
Costs. 


ducts  of  equal  size ; permits  perfect  inspection  of  each  duct  from 
end  to  end  incidentally  to  the  laying  of  each  tier;  provides  Bmooth, 
straight,  clear,  jointless  and  fireproof  duct  openings  from  manhole 
to  manhole  ; eliminates  handling,  fitting,  breakage  and  cost  of  pipe  ; 
requires  no  factory,  and  but  few  and  simple  special  tools  ; and  for 
average  duct  sections  uses  no  more  material  (concrete)  than  is 
required  for  the  armour  or  envelope  of  pipe  constiuction.  The 
amount  of  concrete  per  duct-foot  required  for  various  duct  sections 
for  multiple-duct  tile  and  for  monolithic  conduit,  and  the  cost  per 
duct-foot  of  completed  work,  exclusive  of  trenching,  refilling  and 
repaving,  are  shown  by  curves  in  figs.  1 and  5.  These  curves  were 
plotted  from  results  obtained  in  actually  laying  a considerable 
quantity  of  each  type  of  conduit,  under  the  same  supervision  and 
by  the  same  men.  Tbe  multiple-duct  tile  was  laid  with  a 3-in. 
armour  of  concrete  and  with  the  interstices  between  the  tiles  filled 
with  fine  concrete,  while  the  monolithic  conduit  was  provided  with 
24  in.  of  concrete  between  the  ducts  and  the  bottom  and  sides  of 
the  trench,  with  a cover  or  top  3 in.  thick.  The  items  of  trenching, 
refilling  and  repaving  are  nearly  constant  for  each  type  of  conduit, 
except  a small  differential  of  about  Jd.  per  duct-foot  in  favour  of 
monolithic  conduit  due  to  the  smaller  trench  and  consequent 
reduced  excavation  and  hauling  of  displaced  earth  required  by  the 
monolithic  construction.  Typical  cross-sections  of  multiple-duct 
earthenware  and  monolithic  conduit  are  shown  in  fig.  2. 

The  construction  of  monolithic  conduit  involves  only  the  com- 
paratively simple  methods  of  good  concrete  work.  After  a trench 
of  suitable  width  and  depth  has  been  excavated,  duct-form  supports 


• Abstract  of  an  article  published  in  the  Electrical  World,  N.Y., 
June  17th,  1909. 


the  work  may  be  instantly  detected,  aud  this  in  itself  is  a potent 
factor  in  securing  first-class  work. 

The  ducts  are  closed  in  by  laying  across  the  top  of  the  structure 
thin,  smooth  plates,  or  slabs,  of  concrete  moulded  on  the  site  of  the 
work.  These  slabs  are  made  of  just  sufficient  width  to  lap  over  each 
outside  duct  a short  distance,  and  are  laid  as  illustrated  in  fig.  4, 
with  a small  quantity  of  mortar  to  seal  the  joints.  They  serve  the 
double  purpose  of  closing  in  the  top  of  the  ducts  and  of  providing 
a support  for  the  next  layer  of  concrete,  in  which  an  additional  tier 
of  ducts  may  be  formed  in  the  same  manner  as  the  preceding  tier, 
this  operation  being  repeated  as  often  as  necessary  to  produce  the 
required  number  of  duct  openings.  The  top  of  the  conduit  is  closed 
in  in  the  same  manner,  with  the  exception  that  the  top  layer  of 
concrete  contains  no  duct  forms  and  acts  simply  as  an  armour  to 
protect  the  conduit  construction  from  futnre  excavators. 

In  addition  to  its  lower  first  cost  and  other  important  advan- 
tages, monolithic  conduit  is  especially  well  adapted  for  use  as  a 
conduit  for  local  distribution.  “ Blind  ” handholes,  or  service 
boxes,  are  readily  moulded  in  the  concrete  structure,  intercepting 
any  desired  number  of  ducts.  In  moulding  these  handholes  or 
service  boxes,  the  duct  forms  are  allowed  to  pass  through,  and  the 
concrete  flowing  around  the  duct  forms  is  stopped  ofi  by  suitable 
forms  arranged  to  fit  closely  around  the  duct  moulds.  Such  hand- 
holes or  service  boxes  can  be  installed  at  as  frequent  intervals  as 
desired  without  increasing  the  cost  of  the  construction,  inasmuch 
as  no  additional  material  is  required.  The  top  of  the  handhole  or 
service  box  is  closed  in  after  the  conduit  is  finished  by  a suitable 
cast-iron  or  concrete  cover,  made  loose  so  as  to  be  removed  readily 
in  case  it  is  desired  to  open  the  box  for  taking  off  services. 
Monolithic  conduit  has  been  laid  uader  a great  variety  of  street 
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conditions,  and  during  all  seasons  of  the  year,  with  perfect  success, 
and  with  a material  saving  in  cost  over  the  various  pipe  methods 
of  duct  construction. 


PROCEEDINGS  OF  INSTITUTIONS. 


The  Radio-Telegraphic  Station  at  Cullercoats. 

By  Aage  S.  M.  Sobensen. 

( Abstract  of  paper  read  before  the  Institution  of  Electbical 
Engineebs  at  Newcastle,  May  24th,  1909.) 

The  building  of  the  Cullercoats  radio-telegraphic  station  was 
started  in  February,  1906,  and  the  mast  and  house  were  completed 
about  June,  1906. 

The  mast  is  a lattice-built  pole  which  was  completely  constructed 
to  its  full  length  lying  on  the  ground.  After  fixing  the  upper  ends 
of  the  guys  to  the  mast,  it  was  lifted  bodily  into  position  by  means 
of  a derrick  crane. 

The  mast  serves  to  support  the  antennae,  which  originally  took 
the  form  of  an  inverted  fan,  consisting  of  eight  wires  connected  at 
the  top  and  about  60  ft.  from  the  ground,  spread  at  equal  distances 
between  two  smaller  masts,  150  ft.  apart.  The  wires  were  connected 
to  the  inlet  insulators  on  the  roof,  four  wires  meeting  at  each  of 
the  two  inlets. 

The  present  antennae  are  made  in  the  umbrella  shape.  Eight 
wires  are  suspended  between  the  top  of  the  pole  and  eight  iron 
posts,  arranged  on  the  rocks  and  on  land  at  nearly  equal  distances 
apart,  in. a circle  round  the  pole.  The  upper  160  ft.  of  each  wire 
forms  part  of  the  antennae,  and  is  separated  by  a long  insulator  of 
hard  rubber  from  the  rest  of  the  wire,  which  only  serves  as  a stay. 

The  lower  ends  of  the  eight  antennas  wires  are  connected  by  an 
octagonal  boundary  wire. 

At  the  top  of  the  mast  four  wires  come  together  on  each  side, 
and  are  there  Joined  to  two  copper  cables  which  run  down  to  the 
leading-in  insulators  on  the  roof.  The  two  half  parts  are  suspended 
from  the  top  of  the  mast  by  means  of  a series  of  porcelain  insu- 
lators, and  Bimilar  insulators  are  used  to  cut  the  guys  into  short 
lengths.  The  insulators  are  constructed  so  that  the  wires  are  looped 
into  each  other  through  the  insulators,  and  in  case  an  insulator 
breaks  the  wires  will  remain  in  position.  The  antenna:  are  made  of 
seven-stranded  silicium-bronze  wire,  No.  20  gauge. 

The  earth  connection  consists  of  70  copper  wires  of  about  2 mm. 
diameter,  laid  about  6 in.  under  the  surface,  and  spreading  from  the 
centre  of  the  cabin  in  all  directions  like  spokes  in  a wheel.  The 
average  length  of  the  earth  wires  is  130  ft. 

The  engine  room  contains  a motor-generator  and  the  necessary 
regulating  apparatus.  The  town  supply  at  480  volts  is  used.  The  alter- 
nator gives  90  to  120  cycles,  according  to  the  speed,  and,  by  field 
regulation,  the  voltage  can  be  altered  from  300  to  600  volts.  To 
protect  the  dynamo  from  high-frequency  induction,  the  cables  pass 
through  choking  coils  with  spark  arresters  before  they  enter  the 
operating  room,  where  the  telegraph  key  and  a variable  reactance 
are  inserted  in  the  circuit,  which  is  completed  in  the  spark-room, 
through  the  primary  winding  of  a transformer.  The  secondary  of 
the  transformer  is  connected  to  the  spark-gap,  across  which  is  shunted 
a battery  of  Leyden  jars  and  a self-induction  helix,  forming  the 
closed  oscillatory  circuit ; the  antennse  and  the  earth  connections 
are  taken  off  from  two  points  of  the  same  helix,  thus  forming  a 
so-called  galvanic  or  direct  coupling.  As  the  fundamental  wave- 
length of  the  antennse  (i.e.,  the  wave-length  obtained  when  the 
antennse  are  connected  direct  to  earth  through  the  spark-gap)  is 
800  metres,  and  the  normal  working  wave  is  600  metres,  the 
antenna;  are  “ shortened”  by  sin  inserted  small  battery  of  Leyden 
jars.  Over  these  jars  the  antennse  are  “ interrupted  ” by  an  anchor 
spark-gap,  which  ordinarily  leaves  the  antennse  disconnected  from 
the  sender,  but  during  sending  is  bridged  across  by  a spark. 

A branch  of  the  antennae  comes  into  the  operating  room  to  a 
switch,  by  which  it  can  be  joined  through  a self-inductance  and  a 
condenser  to  earth.  This  apparatus  forms  the  receiving  circuit. 
The  condenser  consists  of  a set  of  semi-circular  plates,  which  can 
be  turned  in  and  out  in  the  spaces  between  a set  of  similar  fixed 
plates,  whereby  the  capacity  can  be  altered.  The  helix  has  100 
turns  of  thick  insulated  copper  wire  about  1 mm.  in  diameter,  and 
terminals  at  different  places,  arranged  so  that  a number  of  turns 
in  steps  of  five  can  be  branched  off.  If  self-inductance  and  capa- 
city are  arranged  in  Beries  with  the  antennse  and  earth,  the  receiver 
can  be  tuned  to  wave-lengths  from  300  to  1,000  metres,  and  when 
the  condenser  is  Bhunted  across  the  inductance,  to  wave-lengths  of 
between  800  and  2,500  metres. 

Inductively  coupled  to  the  tuning  helix  is  another  coil,  the  ends 
of  which  are  connected  to  the  detector,  in  this  case  a De  Forest 
electrolytic  cell,  by  means  of  which  the  received  energy  is  trans- 
formed into  audible  signals  composed  of  long  and  short  sounds  in  a 
telephone. 

Ordinarily,  the  operator  on  duty  is  constantly  listening  in  this 
telephone  and  on  600  m.  wave-length.  A ship  intending  to  com- 
municate with  the  station  will  send  a call  signal  with  the  names 
(in  code)  of  the  called  and  the  calling  station.  To  reply,  the 
operator  breaks  the  antenna;  switch,  which,  in  its  other  position,  closes 
the  circuit  to  the  control  relay  of  the  motor-starter,  the  motor  starts, 
and  in  10  seconds  the  transmitter  is  ready  for  making  the  reply. 
When  this  has  been  done,  the  antennse  are  switched  over  again,  the 
motor  Btops,  and  receiving  conditions  are  immediately  re-established. 


In  this  way  the  communication  is  kept  up  between  ship  and  shore 
station  as  long  as  working  requires. 

In  November,  1906,  a receiver  of  the  Poulsen  type  was  installed 
at  the  Cullercoats  station,  and  at  the  first  test  signals  wore  received 
from  the  Danish  stations,  Lyngby  and  Esbjerg,  over  distances  of 
about  400  and  600  miles  respectively.  Early  in  1907  an  experi- 
mental arc  was  set  up  in  Cullercoats,  and  very  satisfactory  results 
were  obtained,  considering  the  energy  and  the  small  antennse  then 
used.  In  1908  the  antennal  at  Lyngby  and  Cullercoats  were 
extended,  and  the  stations  equipped  with  generators  of  up-to-date 
design,  and  since  then  perfect  working  has  been  obtained  at  all 
times  between  the  three  stations. 

The  generator  is  built  in  the  following  way  : — On  an  iron  foot- 
plate are  mounted  two  vertical  iron  cores,  round  which  the  magnetic 
field  coils  are  placed.  Above  the  coils  an  air-tight  double- walled 
box  is  placed  between  the  cores,  and  horizontal  pole-pieces  pass 
through  the  box  on  each  side,  an  air  space  being  left  between  them. 
The  arc  electrodes  are  passed  through  the  end  walls  of  the  box,  but 
are  insulated  from  it,  and  are  placed  so  that  the  arc  is  burning 
between  the  magnet  poles.  The  copper  electrode  is  in  a fixed 
position,  while  the  carbon  holder  can  be  moved  to  and  fro  by  a 
screw  for  adjusting  the  arc  length,  rotated  by  a small  motor 
through  wormgear.  Outside  the  box  the  electrodes  end  in 
metallic  plates  with  radiators  for  air  cooling.  From  a sight  feeder 
(such  as  is  used  for  oil  in  gas  engines)  methylated  spirit  is  dropped 
into  the  arc,  and  by  its  decomposition  generates  the  necessary 
hydrogen  atmosphere. 

The  direct-current  supply  passes  from  the  switch  through  a 
variable  resistance,  the  magnetic  field  windings,  and  two  air-cored 
choking  coils,  to  prevent  oscillations  in  the  mains,  to  the  arc 
electrodes. 

The  signalling  is  effected  by  letting  the  telegraph  key  short- 
circuit  a part  of  the  self-induction  in  the  circuit,  so  that  the  arc  is 
oscillating  during  the  whole  period  of  working,  but  two  different 
waves  are  radiated,  corresponding  to  marking  and  spacing. 

It  will  be  understood  that  as  long  as  the  key  is  pressed  the  trans- 
mitter generates  a persistent  train  of  constant  oscillations,  and  con- 
sequently nothing  would  be  heard  in  an  ordinary  receiver  for 
audible  signals.  To  produce  sound  it  is  necessary  to  cut  the 
oscillations  up  in  groups,  occurring  with  a frequency  which  can 
be  heard.  By  the  “ticker,”  a very  ingenious  arrangement  of 
Mr.  Poulsen’s,  it  is  possible  to  advantageously  employ  this  method 
in  the  receiver. 

The  signal  is  marked  in  the  telephone  by  a ticking  noise,  from 
which  the  apparatus  is  named. 

This  method  allows  a considerable  amount  of  energy  to  be  given 
off  in  the  receiver  at  one  time,  although  only  oscillations  of  very 
small  amplitude  are  created  in  the  sender,  while  at  the  same  time 
it  requires  and  makes  use  of  the  sharpness  of  tuning  obtained  by 
undamped  waves. 

Detectors  can  be  used  without  the  “ ticker  ” for  printing  arrange- 
ments. A specially  sensitive  type  is  the  photographic  printer,  in 
which  the  feeble  direct  current  obtained  from  the  detector  is 
passed  through  the  fine  wire  in  an  Edelmann  thread  galvanometer. 
The  wire  moves  in  front  of  a slot,  and  through  a microscope  the 
slot  is  photographed,  with  the  moving  shadow  of  the  wire,  on  a 
strip  of  sensitive  paper.  As  the  mass  of  the  wire  is  extremely 
small  the  speed  is  nearly  unlimited,  a3  long  as  energy  enough  is 
obtained  to  give  a visible  movement.  In  this  way  messages  have 
been  received  in  Lyngby  from  Esbjerg  at  a rate  of  300  words  a 
minute,  and  at  Cullercoats  from  Lyngby  up  to  100  words  a minute. 


Institution  of  Electrical  Engineers’  Conversazione. 

—Once  a year  the  Institution,  as  though  to  mark  the  modernity  of 
the  science  on  which  it  is  based,  disports  itself  amidst  the  homes 
of  our  many  ancestors.  This  year  the  linked  sweetness  long  drawn 
out  currently  known  as  the  Diplodocus  was,  however,  not  on  view, 
having,  it  is  said,  been  somewhat  shocked  last  year  with  what  went 
on  in  its  presence  ; and  it  is  rumoured  that  the  creature  expressed 
its  regret  at  being  so  very  much  undressed  in  a dress  gathering. 
The  programme  included  an  excellent  selection  by  the  string  band 
of  the  Royal  Engineers  in  the  main  hall,  and  by  the  Alexandra 
Ladies’  Quartette  in  the  Shell  Gallery.  Mr.  Mordey,  Pres.  I.E.E., 
and  his  daughter,  Mrs.  E.  O.  Henrici,  received  the  guests.  The 
evening  of  June  30th  was  perfect  as  regards  weather,  and  Nature 
smiled  as  a compliment  to  the  selection,  for  probably  the  last  time, 
of  the  Natural  History  Museum  as  the  place  of  meeting,  and  seemed 
quite  oblivious  of  the  preceding  29  days  of  rain  which  she  had  so 
generously  provided  in  apology  for  a dry  May.  Next  year  the 
Institution  will  presumably  hold  this  annual  festival  in  its  own 
building.  The  change  from  8outh  Kensington  will  be  regrettable 
in  many  ways,  for  the  surroundings  at  the  Museum  add  a pic- 
turesque quality  to  the  affair  that  cannot  be  duplicated  in  any 
ordinary  building.  Among  the  principal  guests  were:— Mr.  J. 
Ardron,  Profs.  H.  E.  Armstrong,  H.  T.  Bovey,  H.  L.  Callender, 
H.  S.  Carhart,  H.  Cox,  and  H.  T.  Davidge,  The  Right  Hon.  W.  G. 
Ellison-Macartney,  Col.  J.  A.  Ferrier,  Mr.  S.  G.  Gamble,  Sir  John 
Gavey,  Mr.  Charles  Hawksley,  Capt.  The  Hon.  F.  Hemphill,  Prof. 
O.  Henrici,  Col.  H.  C.  L.  Holden,  Col.  Sir  T.  H.  Holditch,  Dr.  T.  M. 
Lowry,  Mr.  C.  O.  Mailloux,  Major  W.  A.  J.  O’Meara,  Sir  C.  J. 
Owens,  Sir  Robert  J.  Parker,  Sir  W.  H.  Preece,  Brig.-Gen.  R.  M. 
Ruck,  Prof.  Sir  T.  E.  Thorpe,  Prof.  W.  A.  Tilden,  Sir  C.  E.  Troup, 
Prof.  W.  C.  Unwin,  Mr.  A.  J.  Walter,  and  Prof.  W.  P.  Wynne, 
as  well  as,  of  course,  very  many  prominent  members  of  the 
Institution. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


^ NEW  PATENTS  APPLIED  FOR.  1909. 

Compiled  expressly  for  this  Journal  by  W.  P.  Thompson  & Co.,  Eleotrioal  Patent 
Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool  and  Bradlord, 
to  whom  all  inquiries  should  be  addressed. 


ECUADOR.— All  goods  imported  into  the  Republic  require,  for 
the  purpose  of  clearance  through  the  Customs,  the  presenta- 
tion of  a Consular  invoice  stating  (a)  the  name  of  the  sender 
and  of  the  consignee  of  the  goods,  and  of  the  ship,  her 
captain,  flag,  and  place  of  destination ; (6)  the  total  value  of 
the  merchandise  included  in  the  invoice ; (c)  marks  and 
numbers,  and  number  of  packages ; (d)  the  kind  of  package 
( e.g .,  whether  bales,  caseB,  casks,  &c.)  ; (e)  the  gross  and  net 
weight,  in  kilogrammes,  of  each  package  separately,  or  of  a 
number  of  packages  containing  similar  merchandise;  (/) 
contents  of  the  packages,  stating  precisely  the  kind  of 
merchandise,  without  employing  general  terms  such  as 
“ woollens,”  “ cottons,”  “ ironware,”  &c.  Invoices  must  be 
signed  by  the  sender  or  his  representatives  at  the  port  of  em- 
barkation ; and  every  document  referring  to  the  same  invoice 
must  bear  the  same  signature,  or  be  accompanied  by  a deed 
of  attorney  certified  by  the  Ecuadorian  Consul  explaining 
the  absence  of  such  signature  or  the  substitution  of  another. 

Shipowners  who  receive  on  board  their  vessels  cargo 
destined  for  Ecuadorian  ports  must  present  to  the  Consul  a 
freight-list  or  general  manifest  for  each  port  of  destination, 
giving  particulars  of  all  bills  of  lading,  viz.  (a)  name  of 
shipper  or  shipping  agent ; (6)  name  of  consignee  at  the 
port  of  disembarkation ; (c)  marks  and  numbers,  and  number 
of  packages,  specifying  the  kind  of  package  (whether  bales, 
barrels,  &c.) ; and  (d)  the  value  of  the  goods  covered  by  the 
bill  of  lading.  The  Consul  who  certifies  the  Consular  invoice 
must  also1  certify  the  corresponding  freight-list  and  vice  versd. 
Shipowners  must  present  in  addition  a list  of  the  parcels 
embarked  on  their  vessels  for  Ecuadorian  ports  without  bill 
of  lading,  which  list  must  state:— (a)  Shipper’s  name;  (6) 
consignee’s  name;  («)  port  of  destination;  (d)  gross  and  net 
weight  of  each  parcel,  in  kilogs. ; and  ( e ) declared  value. 

Consular  invoices,  general  manifests,  and  lists  of  parcels 
shipped  without  bill  of  lading,  must  each  be  made  out  in 
quintuplicate,  and  all  the  copies  must  be  presented  for 
Consular  certification.  Taese  documents  should  be  presented 
before  the  departure  of  the  vessel  from  the  port  of  shipment, 
but  may  be  taken  out  subsequently  and  marked  by  the 
Consul  as  “ deferred.” 

Ecuadorian  Consuls  are  authorised  to  change  the  following 
fees  for  the  certification  of  documents: — For  certification 
of  invoices  up  to  the  value  of  100  sucres,  2 '00  sucres ; for 
certification  of  invoices  of  a value  exceeding  100  sucres, 
2 per  cent,  of  the  declared  value ; for  certification  of  freight- 
lists,  20  per  cent,  of  the  aggregate  invoice  fees ; for  certifica- 
tion of  lists  of  parcels  shipped  without  bill  of  lading, 
0-25  sucre  per  parcel;  for  certification  of  any  declaration 
referring  to  invoices,  freight-lists,  &c.,  lO'OO  sucres. 

When  invoices,  freight-lists,  or  lists  of  parcels  are  pre- 
sented for  certification  after  the  departure  of  the  vessel,  the 
above  fees  will  be  increased  as  follows :— For  invoices, 
1 per  cent,  additional ; for  freight-lists,  10  per  cent,  addi- 
tional ; for  lists  of  parcels,  0T0  sucre  more  for  each  parcel. 

In  the  absence  of  an  Ecuadorian  Consul  at  the  port  of 
shipment,  application  should  be  made  to  the  Consul  at  the 
nearest  place,  if  practicable,  or  to  the  Consul  of  a friendly 
nation,  duly  authorised  by  the  Ecuadorian  Government,  or 
to  the  principal  local  authority. 

( To  le  continued .) 


14,439.  “ Electric  bacteria  destroyer  tanks.”  T.  Williams.  June  21st. 

14,457.  11  Improvements  in  telephone  exchange  electric  selecting  systems.” 

J.  E.  Kingsbury.  (Western  Electric  Co.,  United  States. ) (Date  applied  for 
under  Rule  13,  August  15th,  1908.  An  invention  comprised  in  application 
No.  17,209,  dated  August  15th,  1908.)  June  2lBt. 

14,505.  ” Improvements  in  and  relating  to  electric  arc  lamps.”  Siemens  Bros. 
Dynamo  Works,  Ltd,  (Siemens  Schuckertwerke  G.m.b.H.,  Germany.)  June 
21st.  (Complete.) 

14,648.  “Improvements  in  electric  ovens.”  J.  G.  Childs  and  T.  S.  Hill, 
June  21st. 

14,582.  “Bonding  and  electrical  continuity  device.”  G.  Clarkson.  June 
22nd. 

14.622.  " Improvements  in  or  relating  to  non-interchangeable  safety  fuses 
for  eleotrioal  circuits.”  Siemens  Schuckertwerke  G.m.b.H.  (Date  applied 
for  under  Sec.  91  of  the  Act,  June  23rd,  1908,  being  date  of  application  in 
Germany.)  June  22nd.  (Complete.) 

14. 623.  t “ Improvements  in  apparatus  for  controlling  a plurality  of  independent 
electric  circuits.”  J.  J.  Stockall,  jun,  June  22nd. 

14,660.  “ Improvements  in  electrolytic  apparatus.”  W.  Thum.  June  22nd. 
(Complete.) 

14.674.  “ Improved  device  for  controlling  electric  arc  lamp  carbons.”  H.  D. 
Weaver.  June  23rd. 

14.675.  “ Improvements  in  or  relating  to  the  suspending  or  supporting  of 
electric  incandescent  lamps  and  the  like,  and  to  the  raising  and  lowering  of  the 
same.”  J.  Lear.  June  23rd. 

14,6?5.  “Improvements  in  and  relating  to  electro-mechanical  apparatus  for 
the  transmission,  reception  and  indication  of  preconcerted  signals.”  A.  E. 
Vickery.  June  23rd. 

14,717.  “Improvements  in  telegraphic  instruments.”  G.  L.  Higgins, 
June  23rd. 

14.731.  “ Improvements  in  speed  control  and  braking  apparatus  for  elec- 
trically-propelled vehicles.”  W.  N.  Stewart  and  E.  Foss.  JuDe  23rd. 

14.732.  “ Improvements  in  and  relating  to  the  mounting  or  supporting  of 
electric  motors  on  electrically-propelled  vehicles.”  W.  N.  Stewart  and  E. 
Foss.  June  23rd. 

14,763.  “ Improvements  in  and  relating  to  electric  filament  lamps  and  the 
like.”  A.  E.  Lamkin  and  T.  R.  Nunwick.  June  23rd. 

14,790.  “ Improvements  in  ironclad  eleotrio  switches.”  C.  H,  Pearson. 
June  24th. 

14,793.  " Electric  indicator  for  skittle  grounds.”  Hermann  Schluter. 
June  24th.  (Complete.) 

14,803.  “ Improvements  in  and  relating  to  electric  searchlights.”  Siemens 
Bros.  & Co.,  Ltd.,  and  J.  H.  Bradley.  June  24th.  (Complete.) 

14,826.  “ Improvements  in  electric  signalling.  R.  A.  Fessenden.  (Date 
applied  for  under  Sec.  91  of  the  Act,  July  30th,  1908,  being  date  of  applica- 
tion in  United  States.)  June  24th.  (Complete.) 

14,833.  " Improvements  in  or  relating  to  electric  switches.”  B.P.  Howgrave- 

Graham.  June  24th. 

14,858.  11  Improvements  in  or  relating  to  electric  furnace  eleotrodes. 
C.  Bingham.  June  26th. 

14,873.  “Improvements  in  or  relating  to  electric  clocks.”  F.  Holden. 
June  26th. 

14.898.  “ New  or  improved  manhole  cover  for  sewers,  electrical  conduits  and 
similar  purposes.”  R.  Ames.  June  26th. 

14.899.  “ Improvements  in  electric  quantity  indicators.”  R.  Kennedy. 
June  26th. 

14,911.  “Improvements  in  or  connected  with  telegraphio  apparatus  for  use 
on  road  vehicles  and  the  like.”  W.  Chadburn.  June26th. 

14,934.  *•  Improvements  in  and  relating  to  electric  reflector  lamps.”  C.  C. 
Regnart.  June  26th. 

14,937.  “ Improvements  in  electrical  induction  furnaces.”  Carl  Grunwald. 
(Application  for  patent  of  addition  to  No.  3,599/09.  Date  applied  for  under 
Sec.  91  of  the  Act,  October  2nd,  1908,  being  date  of  application  in  Germany). 
June  26th.  (Complete.) 

14,972.  “ Improvements  connected  with  the  raising  and  lowering  of  arc 
lamps  and  the  like.”  A.  Wunderlich  and  G.  A.  Hughes.  (Application  for 
patent  of  addition  to  No.  25,398/07).  June26tli.  (Complete.) 

14,980.  “ Improvements  relating  to  the  rectification  of  alternating  electric 
currents  and  to  devices  for  use  therein.”  E.  Fassler.  June  26th. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  these  Specifications  may  be  obtained  of  Messrs.  W.  P. 
Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liverpool  and  Bradlord ; 

r\vir»A  frpfi.  9(1 . (in  SfcamDSl. 


French  Banking  Enterprise  in  Hungary.  — It  is 

reported  from  Buda-Pesth  that  the  question  of  converting  to 
electric  traction  the  railway  between  Fiume,  Cameral  and  Mora- 
vieza,  has  been  under  consideration  for  some  time  past,  especially 
as  the  efficiency  of  steam  locomotion,  owing  to  the  many  difficulties 
of  the  line,  is  very  low.  It  is  now  believed  that  sources  of  power 
have  been  discovered  in  the  water-powers  near  Zengg,  which  will 
render  it  possible  to  easily  proceed  with  the  transformation  of  the 
railway.  These  sources  are  in  the  possession  of  a foreign  company, 
which  some  time  ago  submitted  an  offer  to  the  Hungarian  Govern- 
ment regarding  the  introduction  of  electrical  working  on  the  rail- 
way, the  scheme  providing  for  the  erection  of  a generating  plant  of 
30,000  h.p.,  1'24  mile  to  the  south  of  Zengg  for  the  railway,  and 
for  supplying  Fiume,  AgTam,  Abbazia,  Trieste  and  other  localities. 
In  connection  with  these  statements  it  is  announced  that  for  the 
realisation  of  the  scheme  a limited  company  has  been  constituted 
at  the  Austro-Hungarian  Consulate  in  Paris,  with  a capital  of 
£160,000,  and  the  intention  is  to  issue  priority  bonds  of  £833,000, 
which  are  to  be  taken  over  by  the  French  promoters.  The  latter 
include  the  Banque  Transatlantique,  two  French  institutions  and 
several  French  bankers,  and  the  representatives  of  this  group  are 
shortly  to  visit  Fiume  to  settle  the  registration  of  the  company. 


1908. 


A.  J.  Boult.  (Eloctrical  Manufacturing  Co. 


lUTomatic  Electric  Cut-Outs. 

12,142.  June  4th. 

.symmetric  Electric  Conductor  ok  the  Eleotrolttic  Type  Applicable  for 
Use  on  Electric  Current  Modifying  Device  and  for  other  Purposes. 
British  Thomson-Houston  Co.  (General  Electric  Co.,  United  btates.) 
12,267.  June  5th. 

NSTALLATIONS  OF  ELECTRIC  LAMPS  HAVING  METAL  FILAMENTS.  W.  DicrmaU. 


Telephone  Apparatus.  A.  M.  Cobb.  16,029.  July  28th. 

Portable  Electromagnets.  W.  A.  Trier.  16,597.  August  6th. 

Igniter  with  Intermediate  Electrode  Arranoed  between  the  Electrodes. 
T.  Bergmann.  17,816.  August  25th. 

Ignition  Devices  for  Internal-Combustion  Engines.  H.  N.  Bickerton,  P.  W. 

Robson  aud  National  Gas  Engine  Co.  18,621.  September  4th. 

Secrecy  System  for  Wireless  Communication.  L.  dc  Forest.  20,638. 
October  1st. 


1909. 

.kctuical  Resistance  Coils  of  Covered  Wire.  Sieincns-Schuckcrt-Werkc 
Ges.  580.  January  9th.  (Date  applied  for  under  International  Conventioi  , 
January  9th,  1908.) 

.ectric  Candle  Lamps.  C.  C.  Regnart.  5,567.  March  8th. 

LANS  FOR  SurroRTiNQ  Telephoneb.  H.  F.  Hansell.  7,081.  Mareh  2*‘  '• 
(Date  applied  for  under  International  Convention,  February  4th, 
anufacture  of  Electric  Glow  Lamps  with  Metallic  Filaments,  ^ergmann 
ElcktricitatB  Workc  Akl.-Ges.  9,265.  April  19th.  (Date  applied  for  under 
International  Convention,  February  18th,  1909.) 
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(J.  A.  BERLY’S). 

1 909  i EDITION 

H.  ALABASTER,  GATEHOUSE  & CO., 

4 Ludgate  Hill,  London,  E.C. 


The  public  lighting  of  the  City  of  London  has  for  decades 
been  the  subject  of  controversy,  and  seems  destined  to  remain 
in  that  category  for  some  time  longer,  if  we  may  judge  by 
the  report  of  the  deputation  to  the  Continent,  which  has 
just  been  issued.  This  deputation  consisted  of  five  members 
of  the  City  Corporation,  who,  unprovided  with  expert  advice 
and  assistance,  fared  forth  to  investigate  the  systems  of  public 
lighting  in  vogue  in  some  of  the  chief  Continental  cities. 
They  visited  Brussels,  Cologne,  Dusseldorf,  Dresden,  Vienna, 
Munich  and  Paris,  and  found  that  not  one  of  these  cities  had 
adopted  high-pressure  incandescent  gas  lighting  in  any  form, 
and  only  two  of  them  were  even  experimenting  with  it. 
Yet  they  came  back  with  the  recommendation  that  high* 
pressure  incandescent  gas  lamps  with  inverted  burners 
should  be  adopted  by  the  City  of  London,  apparently 
because  Berlin  alone,  which  uses  a number  (not  stated)  of 
lamps  of  this  type,  has  decided  to  adopt  the  system  throughout 
the  principal  streets  I 

The  first,  and  presumably  the  principal,  recommendation 
of  the  deputation  is  that,  wherever  possible,  the  streets 
should  be  lighted  by  means  of  centrally-hung  lamps  with 
lowering  gear,  because  the  number  of  obstructions  upon  the 
footway  is  already  so  large.  We  might  point  ont  that  the 
lamp-trimmers  at  present  go  up  the  arc  lamp -posts  and  cause 
no  obstruction  whatever.  As  for  the  centrally-hung  lamps 
in  Cannon  Street,  they  are  trimmed  in  position  with  the  aid 
of  portable  ladders,  in  the  early  hours  of  the  morning)  when 
there  is  very  little  traffic  ; there  would  be  no  less  obstruction 
if  lowering  gear  were  used— rather  more,  indeed,  if  the 
operation  of  trimming  was  not  then  restricted  to  the  small 
hours  as  at  present.  Open  spaces,  says  the  report,  should  be 
lighted  with  lamps  on  standards,  fitted  with  lowering  gear. 

Our  readers  are  now  in  a position  to  realise  the  full  beauty 
of  the  recommendations  of  this  well-meaning  but  absolutely 
inexpert  party  of  inspectors  of  public  lighting.  The 
report,  briefly  summarised  up  to  this  point,  recommends  that 
high-pressure  inverted  incandescent  gas  lamps  shall  be  used, 
centrally-hung  wherever  possible , and  provided  with  lowering 
gear.  Who  ever  saw,  or  even  heard  of,  such  a system  ? 
Not  only  does  the  deputation  recommend  a lamp  that  is 
found  in  only  one  of  eight  great  cities  on  the  Continent,  but 
it  advises  the  adoption  of  a combination  of  lamp  and 
suspension  that  it  has  never  seen  at  all  I 

It  is  after  digesting  the  foregoing  propositions  that  we 
arrive  at  what  proves  to  be  the  redeeming  feature  of  the 
report — the  concluding  recommendation  : “ Where  gas  is 
impracticable,  electricity  with  open  arc  and  flame  arc  lamps 
should  be  installed.”  Seeing  that  high-pressure  gas  lamps 
with  lowering  gear  are  quite  out  of  the  question  as  regards 
practicability,  the  ultimate  effect  of  the  report,  it  seems,  is 
simply  this: — Arc  lamps  shall  be  used, centrally-hung  where 
possible,  otherwise  on  standards,  and  equipped  with  lowering 
gear. 
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How  far  is  this  conclusion  justified  by  Continental 
practice  ? — If  we  examine  the  report,  we  find  that  in  every 
instance  the  deputation  finds  that  the  important  streets  are 
lit  with  electric  arc  lamps.  There  is  no  escape  from  it — no 
exception  ; electric  arc  lamps  are  the  first  illuminants  to  be 
mentioned  in  each  of  the  eight  cases.  In  some  instances 
electric  glow  lamps  are  used  also  ; gas  invariably  is  mentioned 
last. 

As  regards  the  expression  “open  arc  and  flame  arc  lamps,” 
this  in  itself  indicates  the  inexperience  of  the  deputation  ; 
no  one  who  knows  anything  about  the  subject  would  think 
of  installing  open  arcs  for  public  lighting  nowadays. 

Why  does  Berlin  alone  propose  to  use  incandescent  gas 
lighting  throughout  ? If  we  look  into  the  details,  we  scon  find 
the  reason  : the  municipality  supplies  gas  from  its  own  works 
charging  Is.  4^d.  per  1,000  (said  to  be  cost  price)  for  public 
lighting,  and  no  less  than  Bs.  6d.  to  private  consumers  ; 
electricity  is  supplied  by  a company — cost  not  stated.  In 
London,  gas  for  public  lighting  is  supplied  at  2s.  4d.  per  1,000. 

Another  significant  feature — one  to  which  we  are  accus- 
tomed in  connection  with  this  question — is  this  : while,  in 
the  case  of  arc  lighting,  the  illumination  as  measured  near 
the  ground  level  is  generally  stated,  in  the  case  of  gas 
lighting  we  are  given  only  the  estimated  candle-power  of  the 
lamps  themselves.  The  numerous  data  given,  therefore,  are 
absolutely  useless  for  the  purpose  of  comparison — the  essential 
feature  is  missing.  Further,  in  Berlin,  where  high-pressure 
gas  lamps  are  used,  the  height  to  burner  ranges  from  14*7 
to  18 '7  ft.  It  is  hardly  necessary  to  point  out  that  centrally 
suspended  lamps  would  have  to  be  placed  10  ft.  higher,  and 
the  polar  distribution  c.p.  curve  of  the  inverted  gas  mantle 
is  such  that,  at  this  height,  it  would  be  quite  useless 
for  illuminating  the  roadway — assuming,  of  course,  that 
centrally-hung  high-pressure  inverted  incandescent  gas 
lamps  with  lowering  gear  had  any  existence  other  than  in  the 
imagination  of  the  deputies. 

The  latter  apparently  felt  a lurking  suspicion  that  there 
was  something  wrong  ; for  they  suggest  that  bsfore  any 
drastic  alterations  are  made,  further  experimental  lighting 
be  carried  out.  The  parties  concerned  must  be  getting 
rather  tired  of  these  interminable  experiments,  but  after  all 
there  is  no  better  course,  provided  that  the  experiments  are 
carried  out  with  scrupulous  fairness  and  under  expert  advice, 
with  a single-minded  desire  to  select  the  urst  economical  and 
efficient  system  of  illumination.  It  is  to  be  hoped  that  in 
conducting  such  trials,  the  authorities  will  not  fail  to  take 
into  consideration  the  new  situation  created  by  the  develop- 
ment of  the  metallic-filament  lamp,  which  has  been 
practically  ignored  in  the  'report,  but  nevertheless  bids  fair 
to  provide  an  ideal  solution  to  the  problem  of  lighting  the 
less  important  streets. 


CHEAP  POWER. 


It  is  rapidly  being  realised  that  the  provision  of  cheap 
power  is  vital  to  the  industrial  prosperity  of  this  country. 
It  is  oidy  necessary  to  quote  as  evidence  of  this  the 
Presidential  Address  to  the  Municipal  Electrical  Association 
a week  or  two  ago,  the  paper  read  on  the  subject  at  the 
same  Convention  by  the  chairman  of  a Municipal  Electricity 
Supply  Committee,  and  the  proceedings  at  the  Local 
Government  Hoard  inquiry  into  the  application  by  the  A\  est 
Ham  Corporation  for  leave  to  borrow  a large  sum  for  exten- 
sions to  their  clecLricity  supply  undertaking.  In  each  case 
the  standpoint  from  which  the  subject  was  approached  was 
different,  but  the  final  question  reached  was  the  same — viz., 


to  what  extent  must  the  large  power  user  contribute  towards 
the  capital  charges  of  the  whole  undertaking  ? In  the 
majority  of  the  municipal  undertakings  of  the  country,  the 
question  may  be  paraphrased  as  an  inquiry  as  to  the  number 
of  generations  to  which  “ the  sins  of  the  fathers  shall  be 
visited  upon  the  children.” 

To  illustrate  our  meaning  West  Ham  will  serve  as  an 
example,  though  others  might  equally  well  be  cited.  Ten 
years  ago  a supply  for  public  and  private  lighting  in  certain 
parts  of  the  borough  was  started,  and  was  moderately 
successful.  A tramway  load  was  added,  which  helped  to 
improve  matters,  but  even  then  in  some  years  the  sinking- 
fund  charges  had  to  be  partly  provided  out  of  the  rates. 

A part  of  the  borough  untouched  by  the  private  lighting 
supply  presented  great  possibilities  for  industrial  develop- 
ment, if  really  cheap  power  were  available.  The  Corporation 
a few  years  ago  adopted  a spirited  policy,  built  a new 
station,  installed  new  and  suitable  plant,  laid  special  mains, 
and  took  such  steps  to  push  their  power  supply  business, 
that  last  year  over  5§  million  units  were  supplied  to  that 
district  alone,  at  an  average  price  of  less  than  one  halfpenny 
per  unit. 

In  order  to  reduce  the  working  costs  of  the  undertaking, 
the  original  generating  station  has  been  abandoned,  and  the 
generation  of  energy  for  all  purposes  has  been  concentrated 
at  the  new  station.  The  present  buildings  will  suffice  for 
large  extensions  of  plant.  This  means  that  the  total 
capital  outlay  on  the  undertaking  with  its  disused 
generating  station  and  extensive  network  of  lighting  mains 
is  high,  but  that  extensions  of  plant  as  well  as  of  the 
mains  necessary  for  the  supply  of  large  power  consumers 
can  be  carried  out  for  a relatively  very  small  sum. 

The  question  argued  before  the  inspector  at  the  inquiry, 
and  now  under  the  consideration  of  the  Local  Government 
Board,  is  whether  the  Council  were  justified  in  the  course 
they  took— that  is,  to  consider  what  portion  of  the 
total  capital  outlay  was  directly  concerned  with  the  supply 
to  any  particular  class  of  customers,  and  only  charge  to  them 
the  annual  capital  charges  required  to  meet  that  part  of  the 
capital  cost — or  whether  the  capital  charges  for  the  year 
should  be  divided  pro  rata  among  all  the  units  sold  in  the 
same  period,  irrespective  of  the  use  to  which  they  were  put. 

It  was  pointed  out,  as  justifying  the  action  of  the  Council, 
that  had  the  latter  course  been  adopted,  not  one  power 
customer  would  have  been  secured.  The  “ sins  of  the 
fathers” — represented  by  their  enterprise  in  embarking  in 
the  business  of  electricity  supply  before  finality  had  been 
reached  in  the  design  and  methods  of  working  of  an  electricity 
undertaking — would  have  prevented  any  present  development 
or  future  prospect  of  power  supply.  This  would  have  been 
done,  too,  at  the  expense  of  the  lighting  part  of  the  under- 
taking, for  the  diminished  output  for  this  purpose  during 
the  past  year,  due  to  the  use  of  the  new  wire  lamps,  would 
have  necessitated  a rise  in  the  price  charged  per  unit. 

As  a result  of  the  policy  adopted,  this  has  been  avoided  ; 
the  average  price  obtained  for  private  lighting  has  been 
brought  down  from  3'66d.  in  the  year  the  power  supply  was 
commenced,  to  2'72d.  last  year,  and  the  average  price  of  all 
the  power  units  sold  has  been  ‘59 Id.,  one  specially  long- 
hour  consumer  getting  his  supply  at  '37d.  > y 

Cheap  power  is  having  its  inevitable  result ; new  indus- 
tries arc  being  attracted  to  the  neighbourhood,  and  older 
ones  are  extending  their  operations.  This  means  increased 
rating  value  and,  more  important  still,  more  employment  for 
the  inhabitants.  There  are  signs  that  soon  the  undertaking 
will  be  able  to  bear,  as  a whole,  its  full  share  of  capital 
responsibilities,  and  that  thus  the  policy  of  treating  the 
power  supply  as  a new  business,  to  be  considered  on  its 
own  merits,  rather  than  as  an  adjunct  of  the  lighting  supply, 
will  be  fully  justified. 

AVhat  has  been  done  by  a municipality  at  West  Ham  and 
a company  on  Tyneside  may  be  done — and,  fortunately,  has 
been  done  in  some  cases — elsewhere.  The  application  of 

this  principle  needs  caution,  but,  judiciously  applied,  it  may 
bring  increased  prosperity  to  many  undertakings  without 
inflicting  any  disadvantage  or  injustice  on  the  present 
consumers. 
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TEMPORARY  REPAIRS  TO  STEAM  SETS. 


The  functions  of  the  maintenance  engineer  of  a power  house 
do  not  only  include  the  economical  running  of  the  plant 
and  the  upkeep  of  the  same  in  an  efficient  condition,  although 
this  is  the  larger  proportion  of  his  work,  and  the  part  for 
which  he  is  mainly  paid.  It  may  be  taken  that  the  better 
the  maintenance  of  the  plant  the  less  sensational,  as  a rule, 
are  the  experiences  of  the  engineer  in  charge  of  the  same, 
and  it  is  therefore  best  to  keep  a good  and  experienced 
maintenance  engineer  upon  the  staff  at  a respectable  salary, 
in  preference  to  economising  wages  and  trusting  to 
Providence.  At  the  same  time,  however,  accidents  may 
happen  even  in  the  best  regulated  power  house,  and  it  is  at 
these  times  that  the  ingenuity  and  resourcefulness  of  the 
maintenance  engineer  provide  a further  test  as  to  his  worth. 
It  is  a first  principle  in  power-house  practice  that  the  plant 
which  is  available  shall  be  kept  running  at  all  costs  in 
order  to  avoid  a breakdown  to  the  supply  of  electricity,  and 
this  rule  receives  special  emphasis  nowadays,  when  such 
binding  contracts  as  to  reliability  and  continuity  of  supply 
are  made  in  connection  with  the  distribution  of  electric 
power. 

It  may  therefore  be  interesting  to  give  one  or  two  notes 
regarding  breakdowns  of  power-house  plant  and  the  way  in 
which  they  were  overcome  in  a temporary  manner,  so  as  to 
enable  the  supply  to  be  resumed  with  a minimum  of  inter- 
ruption. . It  is  not,  of  course,  suggested  that  these  repairs 
are  anything  like  standard  practice,  or  that  the  efficiency  of 
a temporary  job  to  meet  the  conditions  of  the  moment  should 
be  a pretext  for  its  becoming  a permanent  repair.  The 
possession  of  ingenuity  and  resourcefulness,  however,  in  over- 
coming difficulties  is  of  very  great  value,  and  it  is  possible 
that  the  following  notes  may  bring  forward  further  instances 
of  rapid  repair  work  which  may  be  of  use  to  engineers  in 
power  houses. 

As  an  instance  of  a temporary  repair  may  be  taken  a 
fairly  common  accident— that  of  a broken  gland  in  a stuffing 
box  (fig.  1).  It  is  very  seldom  that  the  centre-piece  is 
broken  away,  the  fracture  usually  occurring  at  the  side  of 
the  flange,  generally  at  the  point  where  the  bolt  or  stud 


Flo.  1.  Fig.  2.  Fig.  3. 


if  not  found  in  time  it  works  off,  leaving  the  guard  loose.  As 
a rule,  there  is  sufficient  clearance  in  the  pump  to  allow  for 
this  so  long  as  the  guard  lies  Hat,  but  it  is  possible  in 
one  stroke  for  it  to  rise  on  its  edge.  The  result  of  the 
occurrence  will  probably  be  that  the  cover  of  the  pump  will 
be  broken  into  four  or  five  pieces,  although  it  is  not  likely 
that  the  stuffing  box  will  be  damaged. 

In  a case  of  this  kind,  the  repairs  were  carried  out  in  the 
following  manner  : — A good  strong  stokehold  plate,  made  of 
cast-steel,  was  taken,  and  the  broken  cover  was  laid  on  this 
and  pieced  together  in  the  manner  shown  in  fig.  5.  The 
holes  in  the  cover  were  then  marked  off  on  the  plate  and 
drilled,  and  a centre  hole  was  cut  in  the  plate  to  fit  the 
spigot  of  the  stuffing  box.  This  stuffing  box  was  thus  bolted 
on  to  the  plate  accurately  centrally,  and  the  temporary  cover 
thus  formed  (fig.  6)  was  fitted  on  to  the  air  pump,  the  small 
pieces  of  cover  being  thrown  ande.  It  was  found  that  this 


enabled  the  set  to  be  got  away  again  and  worked  satis- 
factorily until  there  was  time  to  order  another  cover  from 
the  makers. 

An  accident  which,  fortunately,  does  not  occur  very 
frequently  in  power-house  work,  but  which  is  occasionally 
to  be  met  with,  is  the  breaking  of  a cylinder  cover,  due  to 
one  of  the  piston  nuts  working  slack  and  fouling  the  cover. 
This  kind  of  accident  is  at  its  worst  when  it  occurs  on  the 
high-pressure  line  of  the  engine,  and  the  way  in  which  this 
trouble  was  temporarily  got  over  may  be  of  interest.  A strong 
plate,  which,  as  a matter  of  fact,  was  a stokehold  plate,  was 
taken  and  holes  were  marked  off  on  it,  and  drilled  to  suit  the 
studs  on  the  cylinder  flange.  This  in  itself  would  have  been 
sufficient,  when  properly  jointed,  to  have  served  for  a low- 
pressure  cylinder  cover,  or  even  a medium-pressure  cylinder 
cover,  but,  in  order  to  strengthen  it  sufficiently  to  allow  the 
high-pressure  steam  to  be  taken,  it  was  suggested  that  strong 
iron  bars  should  be  bolted  across  the  cover  from  stud  to  stud, 
as  shown  in  fig.  7.  Unfortunately,  at  the  time,  these  bars 
were  not  available,  and  the  somewhat  risky  expedient  of 


passes  through  the  flange.  Its  usual  cause  is  from  the  fact 
that  the  packing  in  the  stuffing-box  is  too  hard,  or  else  that 
the  gland  has  been  screwed  too  tight  or  screwed  up  unevenly 
between  the  two  sides.  If  the  gland  in  question  is  one 
which  can  be  got  off  without  unshipping  a large  proportion 
of  the  engine,  the  simplest  way  to  effect  a repair  is  to  cut  a 
strong  steel  plate  to  the  shape  of  the  gland  flange  (fig.  2), 
mark  off  upon  it  the  position  of  the  bolt-holes  on  the  flange, 
and  drill  these  out.  This  can  be  placed  on  the  top  of  the 
broken  gland,  as  shown  in  fig.  3,  and  in  order  to  make  up 
for  clearance,  if  this  is  necessary,  one  tHrn  of  the  packing 
can  be  taken  out  of  the  stuffing  box.  In  the  case  of  a gland 
such  as  that,  for  example,  of  a piston-rod,  that  cannot  be 
taken  off  without  a considerable  amount  of  trouble,  two  of 
the  holes  in  the  plate  should  be  modified  into 
the  form  of  slots,  as  shown  in  the  fourth 

figure,  the  whole  blade  being  thus  somewhat  of  the 
shape  of  a horseshoe.  By  taking  the  nut  completely  off  one 
stud  or  bolt,  the  blade  can  be  slipped  on  this  stud,  which  is 
therefore  used  as  a pivot,  and  the  blade  is  then  swung  into 
place  and  secured  by  means  of  the  nut  on  the  other  bolt, 
which  has  previously  been  slackened  back.*  It  is  found  that 
this  repair  gets  over  the  difficulty  in  a very  quick  and  satis- 
factory manner. 

It  occasionally  happens  that  trouble  is  experienced  with 
the  air  pump,  due  to  the  fact  that  the  brass  guard  for  the 
valves  comes  adrift  because  the  split  pin  securing  the  nut  is 
not  in  place.  This  may  occur  through  this  pin  either 
breaking  or  working  out ; the  nut  then  becomes  slack,  and 


using  wood  was  adopted.  Heavy  timber  baulks  were 
obtained  and  laid  across  the  top  of  the  cover,  as  shown  in 
the  sketch,  fig.  8,  and  these  were  secured  with  long  bolts  and 
wide  washers  to  similar  baulks  on  the  underside  of  the 
cylinder.  The  baulks  were  protected  from  the  action  of  the 
heat  by  interposing  two  thicknesses  of  asbestos  sheet,  and 
although  the  set  was  started  up  in  fear  and  trembling,  it 
managed  to  perform  its  work  until  the  necessity  of  running 
the  engine  could  be  avoided. 

The  above  examples  typify  the  class  of  trouble  which  a 
maintenance  engineer  is  sometimes  called  upon  to  negotiate, 
and  it  may  be  that  a considerable  number  of  similar 
examples  can  be  called  to  mind  by  engineers  engaged  in  this 
class  of  work. 
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THE  I.M.E.A.  CONVENTION. 


Notes  on  Condensing  and  Water-Cooling  Plants. 

The  above  title  very  well  describes  the  nature  of  the  paper 
submitted  in  competition  for  the  I.M.E.A.  Travelling 
Studentship,  1909,  by  Mr.  E.  Lunn,  of  Huddersfield,  who 
was  the  only  competitor,  and  was,  of  course,  successful. . 

There  is  nothing  very  striking  in  this  paper,  but  it  is  one 
of  a sort  that  it  is  well  to  have  from  time  to  time,  for  it 
brings  under  review  the  different  varieties  of  plant  that  may 
be  employed  on  the  condensing  side  of  a steam  station,  and 
should  be  of  real  assistance  to  the  engineer  who  has  condensa- 
tion in  mind.  A saving  of  20  per  cent,  may  be  made  by 
the  adoption  of  suitable  condensing  plant,  and  on  the  face 
of  it  there  • appears  no  question  as  to  the  desirability  of 
effecting  this  saving.  But  it  is  necessary  to  be  very  careful 
in  drawing  up  an  estimate  of  the  saving  to  be  expected. 

To  begin  with,  the  size  of  the  plant  and  its  cost  must  be 
known. 

It  may  be  assumed  at  first  that  the  plant  should  be  big 
enough  to  deal  with  the  maximum  load.  Then  it  will  cost 
so  much.  Next,  what  is  the  load-factor  of  the  plant,  and 
what  are  the  working  hours  ? 

Suppose  that  the  load-factor  is  12^  per  cent.,  and  the 
conditions  are  that  a plant  of  100-h.p.  capacity  is  put  to 
the  duty  of  saving  20  per  cent,  on  the  steam  output  of  an 
average  load  of  12|  per  cent.  This  is  the  saving  to  be 
made,  and  as  a set-off  against  the  saving,  there  is  the 
interest  on  capital,  depreciation  and  maintenance  of  plant, 
and  the  cost  of  steam  to  drive  the  air  pump. 

An  engineer  faced  with  such  a case  will  probably  decide 
that  he  will  be  content  with  a poor  vacuum  during  the 
period  of  peak  load,  for  otherwise  his  condensing  plant 
will  cost  him  too  much,  and  will  absorb  a lot  of  steam 
during  low  loads  when  working  so  much  below  its  capacity. 

It  may,  therefore,  be  an  economy  to  install  condensing 
plant  much  smaller  than  will  give  a good  vacuum  on  the 
peak  load,  and  yet  will  save  fuel  all  the  rest  qf  the  day 
without  being  too  costly  to  begin  with. 

The  author  sums  up  well  in  stating  that  the  saving  ought 
to  be  more  than  10  per  cent,  on  the  cost  of  the  plant,  for  it 
will  cost  this  in  interest,  repairs,  &c. 

When  the  engines  are  already  taxed  to  their  limit,  con- 
densing plant  may  well  be  laid  down  to  add  20  per  cent,  to 
their  power,  and  in  a case  of  this  sort  it  becomes  necessary 
to  consider  the  cost  of  an  additional  engine  as  compared  with 
the  cost  of  the  condensing  plant.  The  advisability  of 
installing  an  exhaust  steam  turbine  ought  also  to  be  con- 
sidered. 

But  ordinarily,  unless  the  load  factor  exceeds  10  per  cent, 
with  cheap  condensing  water,  or  13  per  cent,  when  cooling 
towers  are  used,  it  will  not  pay  to  condense. 

Attention  is  drawn  to  the  increased  cost  for  higher  vacua  ; 
this  is  a point  deserving  of  special  attention  when  cooling 
towers  and  lifting  pumps  are  employed.  The  various  types 
of  condenser  are  briefly  stated  and  their  salient  features 
noted. 

The  author  has  found  that  the  400  ft.  per  minute  of  air- 
pump  bucket  speed  is  usually  too  high,  and  has  found  better 
results  when  the  speed  of  an  18-in.  x 18-in.  pump  designed 
for  350  ft.  per  minute  was  reduced  to  300,  and  even  to 
250  ft.  I Pustling  air  pumps  are  probably  a mistake  ; they 
seem  to  have  come  into  being  as  a bit  of  the  general  high- 
speed hustle  of  generating  stations  ; and  the  cases  have  not 
been  few  where  a vacuum,  poor  because  of  air  leakages  that 
might  be  avoided,  has  been  brought  up  to  normal  by  over- 
running the  air  pumps — a proceeding  not  unlike  that  of  the 
man  who  lifts  himself  by  his  own  boot  straps. 

It  is  noted  that  steam-driven  pumps  call  for  50  to  100 
per  cent,  more  steam  than  electrically-driven  pumps,  though 
this  is  often  largely  counteracted  by  the  use  of  the  pump 
exhaust  for  feed  heating,  a plan  far  preferable  to  Bending 
the  steam  to  the  main  condenser.  But  there  is  usually  so 
much  waste  heat  available  for  feed  heating,  that  it  is  not 
always  easy  to  see  how  to  use  it. 

At  page  00  we  suppose  the  depth  of  the  circulating  trough 
is  7 in. — not  7 ft.  There  troughs  are  stated  by  the  author  to 
be  very  inefficient  coolers,  presumably  because  they  surround 
themselves  with  a saturated  atmosphere,  and  evaporation 


then  ceases.  Water-cooling  plants  may  now  be  had  wherein 
the  wooden  laths  are  self-locking  in  position,  and  the 
depreciation  is  much  less  than  when  nails  are  used. 

Perhaps,  to-day,  condensing  has  been  carried  somewhat  to 
extremes.  A few  years  ago  the  reverse  was  the  case,  and 
many  plants  were  run  on  the  atmosphere  which  ought  to 
have  had  the  benefit  of  condensing  plant  and  were  well 
situated  in  respect  of  water.  But  much  less  has  been 
obtained  from  condensation  by  reason  of  inattention  to 
details  than  ought  to  have  been.  Condensation  is  a means 
of  getting  rid  of  the  atmospheric  resistance.  Why,  then, 
has  there  been  so  very  much  carelessness  in  letting  that 
objectionable  atmosphere  leak  into  cylinders,  boilers,  pipes, 
by  way  of  direct  leaks  or  through  the  feed  water  ? 

These  points  might  perhaps  have  been  more  emphasised 
in  the  paper  before  us. 


Modern  Cable  Systems. 

By  E.  M.  Hollingsworth,  Chief  Electrical  Engineer,  St.  Helens- 

(Abstract.) 

For  overhead  transmission  lines  aluminium  has  been  used  for 
many  years  with  satisfactory  results,  but  until  quite  recently  it  had 
not  been  tried  for  the  conductors  of  insulated  cables.  Compared 
with  copper  conductors  of  equal  conductivity,  aluminium  con- 
ductors are  50  per  cent,  lighter  in  weight,  and  28  per  cent,  greater 
in  diameter.  Beyond  a probable  saving  in  carriage  the  reduced 
weight  does  not  affect  the  question  of  insulated  cables,  with  copper 
and  aluminium  at  present  prices.  In  the  matter  of  increased 
diameter  the  advantage  of  a greater  cooling  surface  is  obtained, 
but  against  this  extra  insulating  and  sheathing  materials,  ;^and 
troughs  or  conduits  of  larger  size  are  required. 

With  copper  at  £60  per  ton  and  aluminium  at  £65  per  ton,  there 
is  an  advantage  in  favour  of  the  latter  for  single-coTe  cables  above 
the  equivalent  of  -05  sq.  in.  of  copper.  Taking  cables  having  the 
equivalent  of  T eq.  in.,  '2  sq.  in.  and  1 sq.  in.  copper  conductors, 
there  is  a saving  of  15,  20  and  30  per  cent,  respectively.  In  the 
case  of  triple- concentric  and  three-core  cables  the  difference  is  not 

so  great.  ...  , , 

For  underground  work,  rubber-insulated  cables  have  almost 
entirely  dropped  out  of  use  ; for  medium-pressure  systems 
vulcanised-bitumen  cables  are  used.  _ , 

Compared  with  paper  insulation,  vulcanised  bitumen  claims  the 
advantage  of  being  absolutely  non-hygroscopic,  thereby  obviating 
the  necessity  for  lead  sheathing,  but  although  moisture  that  is 
neutral,  or  acid,  has  little  or  no  action,  moisture  that  is  at  all  alka- 
line will  attack  this  cable,  and  under  certain  conditions  rapid 
deterioration  takes  place,  the  material  becoming  a spongy  mass 
and,  of  course,  no  longer  waterproof.  It  is  certainly  the  best 
plan  to  lay  vulcanised-bitumen  cables  underground  on  the  solid 
system,  to  prevent  as  far  as  possible  contact  with  deleterious 

matter.  , ....  , 

These  cables  are  very  extensively  used  in . collieries,  where  tne 
conditions  generally  are  damp,  and  where  in  the  case  of  the  pit 
shaft  the  question  of  weight  is  an  important  factor,  for  a single- 
core  vulcanised-bitumen  cable  of  T sq.  in.  section  is  only  halt  the 
weight  of  the  equivalent  paper-insulated  lead-covered  cable. 

For  all  systems  and  pressures,  paper  insulation  is  used,  as  it 
possesses  the  advantages  of  high  dielectric  strength,  greater  dura- 
bility and  low  electrostatic  capacity.  It  is  strong,  does  not  soften 
under  heat,  and  is  not  liable  to  crack,  and  cables  so  insulated  can 

be  safely  worked  at  a greater  current  density. 

The  chief  drawback  to  this  class  of  insulation  is  its  susceptibility 
to  moisture,  which  necessitates  the  use  of  lead  or  other  sheathing 
to  render  it  waterproof.  . , , , ,, 

There  is  a danger  of  electrolytic  corrosion,  particularly  where  the 
cables  are  laid  in  the  neighbourhood  of  a tramway  system,  but  it 
the  precaution  is  taken  of  solidly  bonding  the  lead  sheaths  and  con- 
necting them  at  suitable  points  to  earth  plates,  the  risk  is  reduced 
to  a minimum.  Good  sturdy  bonds  of  lead  strip  are  far  superior 
to  copper  wire.  It  is  advisable  to  keep  a record  of  all  the  earth 
plates,  and  they  should  be  tested  frequently. 

Leadless  sheathing  has  a great  advantage  as  far  as  prevention  of 
electrolysis  is  concerned,  but  such  cable  is  not  mechanically  as 
strong  as  that  with  lead  sheathing,  and  in  certain  localities  there 
is  risk  of  chemical  action.  .... 

The  direct  system  finds  favour  where  the  initial  outlay  is  a con- 
sideration, and  for  cables  placed  where  there  is  little  danger  of 
mechanical  injury,  and  where  the  soil  is  of  a sandy  nature  and 
free  from  acids  and  organic  matter,  this  system  is  very  suitable. 

With  few  exceptions,  all  the  cables  laid  direct  are  armoured 
with  steel  tape  or  galvanised  iron  wires,  and  are  usually  paper- 
insulated  lead-covered,  with  a substantial  jute  covering  between 
the  steel  armouring  and  the  lead  sheathing,  and  also  over  the  steel 

armouring.  ...  ....  . 

Although  comparatively  little  of  this  cable  is  in  use  at  bt. 
Helens,  it  has  given  more  trouble  than  all  the  rest  of  the  net- 
work. For  one  reason  the  soil,  being  impregnated  with  acids, 
quickly  rotted  away  the  jute  covering,  and  in  places  the  armour 
ing  entirely  disappeared.  In  nearly  every  case  the  faults  occurred 
in  single-core  cables,  the  triple-concentric  cableB  giving  little  or  no 

trouble.  . . . . 

On  account  of  the  thickness  of  the  layers  of  jute  and  the  dimen- 
sions of  the  armouring  being  now  fixed  by  the  Engineenng 
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Standards  Committee,  and  the  cable  manufacturers  taking  greater 
care  with  respect  to  the  quality  of  the  materials  and  their  applica- 
tion, this  class  of  cable  is  being  more  generally  adopted  for  all 
systems  of  supply. 

The  solid  system  is  very  little  more  expensive  and  is  almost  a9 
flexible  as  regards  laying  as  the  direct  system,  and  cables  laid  in 
this  way  are  better  protected  from  external  influences  than  when 
laid  in  any  other  way. 

Stoneware  troughs  appear  to  have  superseded  to  a great  extent 
those  of  wood  or  iron ; they  are  as  cheap  as  wood,  considerably 
cheaper  than  iron,  more  durable,  and  if  properly  glazed  inside  and 
outside,  proof  against  chemical  action.  They  have,  however,  the 
disadvantage  of  being  only  about  2 ft.  long,  which  means  an 
increase  in  the  number  of  joints  in  a given  length.  Butt- jointed 
troughs  should  not  be  used.  The  author  has  experienced  con- 
siderable trouble  with  certain  lengths  of  cable  through  moisture 
getting  in  at  the  joints,  owing  to  the  careless  laying  of  the 
troughs. 

For  bitumen  cables,  bitumen  filling  is  used,  but  very  little 
bitnmen  is  now  used  with  lead-covered  cables,  good  pitch  reduced 
by  a suitable  oil  being  found  satisfactory  and  very  much  cheaper. 
Pitch  has  also  the  advantage  of  a lower  melting  point  than  bitumen 
and  does  not  require  the  same  care  in  filling,  and  in  the  case  of  a 
fracture  there  is  a batter  chance  of  its  healing  again. 

The  minimnm  thickness  of  filling  shonld  not  be  less  than  £ in., 
and  to  ensure  an  even  thickness  the  bridge  pieces  should  be  placed 
at  suitable  intervals,  usually  18  in.  apart,  but  never  exceeding  2 ft., 
depending  upon  the  size  and  weight  of  the  cable. 

When  cables  are  laid  through  a busy  thoroughfare,  or  where  a 
great  many  of  them  are  banked  together,  the  system  in  which  they 
are  drawn  into  conduits  or  pipes  is  the  only  one  suitable. 

Cast-iron,  fibre  and  glazed  stoneware  conduits  are  in  most 
common  use  ; a good  method  is  to  build  up  in  concrete  with  single 
ducts  the  number  of  ways  required,  care  being  taken  to  prevent  the 
cement  at  the  joints  from  entering  the  ducts.  This  type,  provided 
not  less  than  nine  ways  are  installed,  represents  the  cheapest 
form  of  conduit. 

The  author  thinks  that  subways  are  likely  to  be  more  generally 
adopted  in  the  future.  There  is  in  St.  Helens,  down  the  two 
principal  thoroughfares,  a subway,  6 ft.  6 in.  high  and  5 ft.  6 in. 
wide,  nearly  half  a mile  in  length,  with  an  entrance  at  each  end 
and  one  midway,  and  with  lateral  ways  at  the  inter-sections  of  the 
other  streets.  With  the  exception  of  a 4J-in.  ring  of  blue  bricks 
forming  the  inner  arch  it  is  constructed  entirely  of  concrete  ; the 
form  of  construction  and  arrangements  of  the  gas  and  water  mains 
and  electric  cables  are  as  shown  by  fig.  1. 


For  the  gas,  water  and  electric  service  connections,  6-in.  earthen- 
ware pipes  are  laid  at  freqnent  intervals. 

The  work  was  completed  in  1899 ; the  cost  including  the  lateral 
ways  was  £7  per  lineal  yard,  and  the  electricity  department’s  share 
of  the  capital  and  maintenance  charges  is  £90  per  annum. 

At  the  present  time,  exclusive  of  service  connections,  it  contains 
4 miles  of  cables  ranging  from  ‘1  to  1 sq.  in.  Bingle  and  multi-core. 
The  average  cost,  including  the  racks  and  the  placing  of  the  cables, 
is  about  lid.  per  yard  of  cable.  About  100  consumers  are  supplied 
through  services  connected  to  the  mains  of  the  subway.  Large 
three-wire  consumers  are  in  each  case  connected  direct,  but  in  the 
case  of  small  consumers  three  or  four  are  supplied  from  one  set  of 
service  cables. 

Before  concluding,  the  author  refers  to  the  value  of  overhead 
conductors  for  supplying  isolated  districts,  and  gives  a brief 
description  of  the  system  that  has  been  in  nee  in  connection  with 
the  St.  Helens  Corporation  scheme  since  1902. 

By  means  of  overhead  conductors  a supply  of  energy  at  500  volts 
d.c.,  with  one  side  earthed,  is  given  to  several  glass  works  and 
collieries  situated  within  a radius  of  two  miles  from  the  power 
station,  but  separated  by  rough  ground  impregnated  in  places  with 
chemical  waste.  For  this  reason,  it  was  quite  out  of  the  question  to 
lay  cables  underground,  and  the  Board  of  Trade,  being  convinced  of 
this,  consented  to  the  conductors  being  placed  overhead. 

The  total  length  of  the  pole  line  is  just  over  1J  miles,  and  the 
poles  are  placed  about  40  yd.  apart.  The  dimensions  of  the  poles 


and  cross  arms  and  the  arrangement  of  infulators  and  conductors 
are  shown  by  fig.  2. 

The  poles  are  of  red  fir,  well  creosoted,  and  are  to  the  specifica- 
tion issued  by  the  General  Post  Office  in  connection  with  the  supply 
of  telegraph  poles.  They  are  planted  to  a depth  of  8 ft.  with  a 
packing  of  concrete,  and  about  every  two  years  the  base  of  each 
pole  is  exposed  to  a depth  of  about  2 ft.  and  coated  with  oil  of 
creosote.  Apparently  so  far  there  is  little  or  no  deterioration, 
which  undoubtedly  is  due  to  the  process  of  creosoting  these  poles, 
for,  by  some  misunderstanding,  one  or  two  poles  that,  had  not  been 


treated  were  erected,  but  after  six  years’  use  they  had  to  be  replaced. 
The  cross-arms  are  of  creosoted  oak  with  stays  of  wrought-iron,  and 
the  insulators  are  the  Post  Office  heavy  telegraph  type. 

The  conductors  are  0000  s.w.g.  solid  drawn  copper,  staggered 
in  order  to  comply  with  the  Board  of  Trade  Regulations.  Three 
pairs  of  conductors  are  in  use  for  a portion  of  the  distance,  and 
there  is  room  for  another  pair. 

Distribution  and  Service  Cables— Cost  per  Mile. 


Area  of 

Type 

Cost  of  cable  only. 

Total  inclusive  cost. 

each 
con- 
ductor, 
sq.  in. 

and 

number 

of 

cables. 

Plain 

lead 

covered. 

Ar- 

moured. 

Ar- 

moured 

cable 

laid 

direct. 

Lead-cov.  laid 
solid  in  e.w. 
troughs  with 
pitch  filling. 

Drawn  into 
3-in.  e.w.  ducts 
inc.  draw-in 
boxes. 

•007 

f Twin 

£ 

83 

£ 

133 

£ 

159 

£ 

197 

£ 

275 

\ Cone. 

72 

121 

147 

186 

264 

f Two 

128 

221 

258 

271 

508 

•0229 

Twin 

129 

185 

214 

247 

320 

[ Cone. 

123 

176 

205 

241 

314 

f Two 

162 

256 

293 

305 

543 

| Twin 

170 

230 

259 

288 

362 

(«)  035 

j Cone. 

165 

223 

252 

283 

358 

Three 

229 

369 

420 

402 

761 

| 3-core 

236 

307 

344 

376 

434 

^ 3 cone. 

237 

314 

351 

377 

435 

f Two 

342 

454 

494 

507 

731 

| Twin 

353 

432 

465 

489 

561 

w -i 

J Cone. 

335 

412 

445 

471 

533 

1 Three 

462 

624 

683 

664 

1,009 

| 3-core 

468 

558 

602 

630 

673 

l 3-conc. 

460 

555 

599 

622 

665 

f Two 

714 

865 

913 

905 

1,111 

Twin 

706 

816 

853 

860 

910 

(<0  ’25 

J Cone. 

692 

796 

833 

846 

896 

1 Three 

885 

1,092 

1,158 

1,116 

1,443 

| 3-core 

950 

1,075 

1,126 

1,134 

1,163 

1 3 cone. 

975 

1,105 

1,156 

1,159 

1,188 

1,737 

f Two 

1,329 

1,524 

1,579 

1,549 

1 Twin 

1,312 

1,450 

1,490 

1,485 

1,525 

1,487 

(d)  -5 

j Cone. 
) ‘Three 

1,274 

1,406 

1,446 

1,447 

1,623 

1,889 

1,966 

1,887 

1,295 

j 3-core 

1 1,6, >9 
| 1,072 

1,829 

1,886 

1,868 

1,879 

L 3 cone. 

1,845 

1,902 

1,881 

1,892 

Note.— Electrolytic  copper  bars  taken  at  £10  per  ton  and  lead  at  £1 5 per  ton. 
The  cost  of  disconnecting  boxes  and  trenebwork  is  not  included.  All  cables 
are  taken  as  being  paper-insulated,  lead-covered  ; there  is  very  little  difference 
in  cost  between  such  cables  and  bitumen.  In  case  of  three  Bingles,  three-core 
and  triple  cables,  the  neutral  conductor  is  taken  as  : '026 sq.  in.  for  (a),  '06  sq.  in. 
for  (6;,  '10  sq.  in.  for  (c),  '20  sq.  in.  for  (d). 

The  cost  of  the  work,  exclusive  of  the  conductors,  was  £220  per 
mile,  and  for  each  pair  of  conductors  erected  must  be  added  £170 
per  mile.  If  copper  conductors  were  replaced  by  aluminium  at 
present  prices,  the  cost  would  be  for  each  pair  of  conductors  £120 
per  mile.  For  comparison  the  cost  for  the  equivalent  underground 
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mains,  that  is,  two  ‘15  sq.  in.  cables,  laid  solid  in  earthenware 
troughs,  would  be  £800  per  mile. 

From  these  figures  it  will  be  seen  that  the  installation  of  over- 
head conductors  is  considerably  less  expensive  than  in  the  case  of 
underground  cables,  and,  in  addition,  the  cost  of  maintenance  is 
leBS,  and  such  a system  offers  more  flexibility  and  less  risk  of 
breakdown. 


Discussion. 

In  opening  the  discussion,  Me.  W.  W.  Lackie  (Glasgow)  said 
that  he  favoured  the  earthing  of  the  metallic  sheathed  cables  at  a 
limited  number  of  points,  so  that  it  was  easy  to  disconnect  for 
testing,  &3.  He  did  not  agree  with  the  use  of  metal  sheathed  l t. 
cables,  preferring  V.B.  cables  ; in  Glasgow  the  solid  system  was 
used,  and  the  standard  practice  was  to  run  a feeder  to  a discon- 
necting box  which  supplied  its  own  section  of  the  network,  the 
sections  being  independent  of  each  other.  This  also  facilitated 
testing  and  load  measurement,  &c. 

Me.  S.  J.  Watson  (Bury)  commented  on  the  importance  of  the 
subject  as  30  out  of  the  80  millions  invested  in  electrical  under- 
takings, is  invested  in  mains,  &c.  There  was  still  no  standard 
practice  in  mains  laying,  and  it  was  broadly  a question  of  “ laying 
solid’'  or  “ drawing-in.”  To  him  it  was  difficult  to  understand  any- 
one using  an  inaccessible  solid  system,  when  one  considered  the 
modern  tendencies  of  engineering  design*  He  agreed  with  the 
previous  speaker  that  V.B.  cable  was  superior  to  lead-covered  ; he 
found  it  quite  satisfactory  except  in  draw-in  systems  near  urinals, 
&c.,  and  in  such  a situation  he  had  known  the  bitumen  to  be  die- 
tolved  owing  to  a leaky  drain.  But  V.B.  cables  were  not  liable  to 
give  such  serious  shocks  or  leaks,  even  if  damaged,  as  other  types  of 
cable.  He  considered  that  overhead  mains  did  not  get  the 
attention  they  deserved,  when  one  considered  that  their  cost  was 
Is.  to  2s.  per  yard,  as  against  6s.  per  yard  underground;  and  that 
bare  instead  of  insulated  copper  was  used. 

Mb.  F.  A.  Newington  (Edinburgh)  said  lead-covered  paper- 
insulated  cable  on  the  drawn-in  system  suited  the  Edinburgh  con- 
ditions, saving  a good  deal  of  expense  in  breaking  concrete  pave- 
ments, &c.  Bitumen  cable  he  had  found  unreliable,  as  also  the 
old  rubber  cables.  He  disagreed  with  some  of  the  author’s  tabu- 
lated costs ; he  had  found  less  difference  in  cost  than  the  author 
between  the  draw-in  and  solid  systems. 

Mb.  W.  A.  Vignoles  (Grimsby)  said  the  author  had  not  referred 
to  the  boxes,  which  gave  most  trouble  in  a cable  system.  He  was 
using  a special  cast-iron  box,  with  the  lead  of  the  cable  wiped  on  to 
the  box,  and  this  provided  a water-tight  connection.  He  thought 
triple-concentric  cable  was  most  satisfactory,  but  the  jointing  was  an 
expensive  matter.  For  side  streets  he  was  using  three-core  '02 
cable  ; this  was  small  owing  to'  the  small  property  and  demand. 
From  tests  made  in  Grimsby  he  found  the  average  current  per  house 
to  be  about  2 amperes,  and  in  the  case  of  small  houses,  it  was,  of 
course,  less. 

Me.  F.  Ayton  (Ipswich)  said,  in  reference  to  small  services  for 
street  lamps,  he  was  using  lead-covered  rubber-insulated  cable,  with 
bitumen-filled  fuse  boxes  in  the  base  of  the  lamp.  He  was  using 
some  overhead  mains,  and  had  a span  of  350  ft.  across  the  river  in 
use ; he  had  had  no  trouble  whatever  with  the  overhead  mains,  and 
wished  he  could  make  more  use  of  them. 

Mb.  J.  E.  Edgcome  (Kingston-on-Thames)  defended  the  armoured 
insulated  cable  laid  direct,  from  his  experience  of  some  16  years. 
He  had  recently  opened  up  some  lengths  of  cable  and  found  them  in 
an  excellent  condition,  except  in  the  case  of  a few  yards  near  a 
leaky  gas  main,  which  latter  had  caused  corrosion.  It  was  a very 
flexible  system  and  cheap  ; the  L.G.B.  seemed  to  think  that  it  would 
not  last  quite  so  long  as  the  solid  system,  but  they  eventually  agreed 
to  allow  the  same  loan  period  as  for  that  system. 

Me.  C.  C.  Atchison  (Rochdale)  said  he  had  used  armoured  lead- 
covered  paper  cables  since  the  start,  and  had  had  no  cause  to  repent 
it.  He  was  glad  to  hear  that  overhead  mains  were  being  used  as 
distributors,  as  he  had  found  them  useful.  If  aluminium  were 
used  instead  of  copper  for  this  purpose,  the  extra  size  and  wind 
pressure  would  have  to  be  taken  into  account. 

Mb.  S.  E.  Fedden  (Sheffield)  said  that  bitumen  cables  laid 
solid  had  proved  absolutely  reliable  during  his  16  years’  use  of 
them.  He  was  not  a believer  in  joint  boxes  on  mains,  where  they 
could  be  avoided.  He  had  some  230  miles  of  lead-covered  cable, 
and  had  not  had  a fault  in  eight  years.  This  class  of  cable  should 
be  run  in  iron  pipes  rather  than  concrete  ducts.  It  was  no  use 
trying  to  keep  a conduit  dry,  and  not  necessary  if  suitable  cable 
were  used. 

Owing  to  the  shortness  of  time,  Mb.  Hqllingswobth  decided  to 
communicate  his  reply. 


Modern  Cable  Systems. 

In  some  introductory  remarks  at  the  beginning  of  his  paper 
on  “ Modern  Cable  Systems,”  Mr.  Hollingsworth  emphasises 
the  importance  of  his  subject  by  pointing  out  that  the  cable 
network  is  that  part  of  a supply  system  which  involves  the 
greatest  expenditure,  and  is  generally  the  cause  of  most 
anxiety.  There  is  no  doubt  that  far  more  attention  is  now 
pxid  to  the  testing  and  maintenance  of  the  network  than 
was  the  case  some  years  ago.  But  we  are  afraid  that,  even 
now,  there  aie  cable  networks,  more  especially  those  of  some 
of  the  smaller  undertakings,  which  do  not  get  their  fair 
shire  of  attention,  ow  ing,  probably,  to  the  fact  that  the  staff 


have  sufficient  work  to  do  with  the  plant  that  is  always  before 
their  eyes,  and  that  what  is  out  of  sight  is  often  out  of  mind, 
until  it  is  brought  to  their  recollection  in  an  unpleasant 
manner  by  a fault  of  a serious  nature.  We  are,  therefore, 
always  pleased  to  see  a paper  on  this  subject  presented  by  a 
practical  man  for  discussion  at  a meeting  like  that  of  the 
M.E.A. 

When  dealing  with  conductors  and  the  possible  use  of 
aluminium  instead  of  copper,  the  author  of  the  paper  sayB 
that  the  former  metal  will  make  as  reliable  a cable  as 
the  latter  ; and  that  the  question  whether  aluminium  will 
be  adopted  for  insulated  cables  will  depend  principally  on 
financial  considerations.  He  further  says  that,  with  copper  at 
£60  and  aluminium  at  £65  per  ton,  there  is  an  advantage  in 
favour  of  the  latter  for  single-core  cables  above  the  equivalent 
of  -05  sq.  in.  copper  ; and  that,  with  cables  having  the 
equivalent  of  O'l,  0*2  and  1 sq.  in.  copper  conductors,  there 
is  a saving  of  15,  20  and  30  per  cent,  respectively.  We 
think  there  must  be  some  mistake  in  these  figures,  as,  with 
copper  at  £60  per  ton,  the  conductor  does  not  account  for 
half  the  cost  of  the  finished  cable,  even  in  big  sizes  ; and  the 


equivalent  aluminium  conductor,  at  £65  per  ton,  only 
saves  46  per  cent,  of  the  cost  of  the  copper,  or  less  than 
23  per  cent,  of  the  cost  of  the  cable,  even  supposing  the 
insulation  does  not  cost  any  more  on  account  of  the 
increase  of  28  per  cent,  in  the  diameter  of  the  conductor. 
From  calculations  made  by  taking  the  prices  of  two 
finished  cables,  one  having  a conductor  1*28  times  the 
diameter  of  the  other,  deducting  the  cost  of  the  copper  in 
the  larger  cable,  and  adding  in  place  of  it  the  cost  of  an 
aluminium  conductor  of  equal  section,  we  should  put  the 
cost  of  the  cable  with  the  aluminium  conductor  a trifle 
higher  than  that  of  the  cable  with  a copper  conductor  of 
equal  resistance  per  mile.  There  is,  of  course,  an  element 
of  uncertainty  about  any  such  calculations,  unless  they  are 
made  by  the  cable  maker,  or  by  some  one  to  whom  he  has 
imparted  the  secret  of  the  exact  percentage  of  profit  he  adds 
on  his  net  costs  of  material  and  labour  ; but  we  find  it 
difficult  to  believe  that  this  can  account  for  the  difference  of 
20  to  3(5  per  cent,  that  exists  between  the  author’s  figures 
and  our  estimate. 

With  regard  to  insulating  materials,  the  author’s  con- 
clusions are  that  rubber  is  too  expensive  and  has  not  proved 
permanently  satisfactory  ; that  vulcanised  bitumen  is  suit- 
able for  medium-pressure  systems,  except  where  alkaline 
moisture  is  present  ; and  that  lead-covered  paper  cables  are 
suitable  for  all  systems  and  pressures,  provided  proper  pre- 
cautions are  taken  to  prevent  damage  to  the  lead  covering, 
and  to  protect  any  exposed  paper  from  moisture  when 
making  joints.  The  necessity  of  carefully  bonding  the  lead 
sheathing  and  of  connecting  it  to  earth  at  suitable  points  is 
insisted  on,  if  electrolytic  troubles  are  to  be  avoided.  An 
interesting  piece  of  information  is  given  on  the  authority  of 
Mr.  Highfield,  viz.,  that  the  Metropolitan  E.S.  Co.  have 
some  rubber  cables  working  at  3,000  volts,  which  have  been 
in  use  for  18  years  ; and  we  cannot  help  wondering  whether 
the  difference  between  these  cables,  and  others  that  have  not 
been  satisfactory,  is  due  to  efforts  on  the  part  of  the  manu- 
facturer to  cut  down  prices  to  try  and  meet  the  competition 
of  the  cheaper  paper  and  bitumen  cables. 

The  author  discusses  the  merits  and  demerits  of  the  three 
most  generally  used  systems  of  laying  cables — viz , the 
direct,  solid  and  draw-in  systems,  and  says  that  the  first  of 
these  is  being  more  generally  used  now  than  some  time  ago. 
In  our  opinion,  the  slight  extra  cost  of  the  solid  system 
gives  such  a much  better  and  more  lasting  job,  that  the  direct 
system  should  never  be  used  for  permanent  work  if  it  can 
possibly  be  avoided.  The  draw-in  system  has  great  advan- 
tages for  feeders,  especially  when  it  is  probable  that  an  in- 
creased section  of  copper  will  be  required  in  the  near  future 
in  busy  streets  ; but  for  the  distributing  main,  this  system 
has  little  advantage  over  the  solid  system,  as  it  is  seldom 
that  a breakdown  in  the  distributors  can  be  repaired  without 
disturbing  the  paving  and  interfering  with  the  traffic.  A\  e 
notice  that  in  comparing  cast-iron  pipes  with  stone  wan 
conduits,  the  latter  are  preferred  on  account  of  the  secondary 
insulation  they  provide,  which  appears  somewhat  incon- 
sistent with  the  author’s  remarks  about  bonding  and  earthing 
the  lead  sheathing  ; and  even  if  a secondary  insulation  dor 
exist,  as  might  be  the  case  with  an  unsheathed  cable,  it  is 
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very  doubtful  advantage,  as  it  makes  the  localisation  of  a 
fault  much  more  difficult. 

The  author  concludes  his  paper  with  a description  of  an 
overhead  line  which  has  been  in  use  at  St.  Helens  since 
1902  to  supply  energy  to  an  outlying  district.  There  is  no 
doubt  that  there  are  many  places  where  permission  to  use 
such  an  overhead  line  would  render  it  possible  to  supply 
current  at  remunerative  rates  to  outlying  districts  ; and  we 
think  that  if  the  author  and  other  engineers  would  publish 
details  of  the  cost  of  maintenance,  which  we  understand  is 
small,  and  of  the  freedom  from  breakdown  and  risk  to  the 
public  of  overhead  lines,  it  might  help  other  undertakings  to 
get  permission  from  the  Board  of  Trade  to  erect  and  put 
into  use  similar  lines  in  their  districts. 


The  fourteenth  annual  report  of  the  Council  shows  that  the 
membership  of  the  Association  now  stands  at  390,  made  up  as 


follows  : — 

Committees  (Members)  ...  ...  167 

Chief  electric  >1  engineers  (Members)  176 

Honorary  mem  3 

Chief  Assistants  (Associate  Members)  8 

Assistants  (Associates) 36 


A net  increase  of  three  on  last  year’s  total.  Mr.  J.  F.  C.  Suel',  a 
Past  President,  has  accepted  honorary  membership  of  the  Associa- 
tion. 

The  Council  has  appointed  a sub-committee  to  inquire  further 
into  the  matter  of  economic  wiring,  which  has  circularised  all  the 
members  of  the  Association  on  the  subject.  The  replies  received 
were  unanimously  in  favour  of  doing  everything  possible  to  bring 
about  a set  of  satisfactory  regulati  ns  which  would  allow  of  installa- 
tion work  being  carried  out  in  a less  costly  manner  than  under  the 
present  methods  of  casing  or  conduits. 

The  Cable-Makers’  Association  has  promised  to  go  fully  into  the 
whole  matter,  and  if  possible  to  draft  a specifi -ation  fora  suitable 
standard  class  of  material  and  fittings  which,  whilst  being  moderate 
in  first  cost,  will  complylwith  all. reasonable  restrictions  tending  to 
safety  and  durability. 

The  Electric  Lighting  Acts  (Amendment)  Bill  contains  some 
suggestions  made  to  the  Board  of  Trade  by  the  Association. 

Clause  6 enables  the  Biardof  Trade  to  authorise  undertakers 
to  supply  premises  outside  their  area  of  supply,  under  certain 
conditions. 

Clause  16  gives  power  to  local  authorities  to  provide  and  hire 
out  fittings,  &z.  In  consequence  of  the  amendment  to  the  clause 
passed  by  the  House  af  Lords,  a circular  letter  wa3  issued  to 
Members  of  Parliament,  asking  that  they  should  use  their  influence 
to  get  the  clause  passed  in  the  form  in  which  it  was  drafted,  so 
that  local  authorities  might  be  left  with  a free  hand  and  not  be 
compelled  to  have  such  works  carried  out  by  contractors,  who,  it 
was  feared,  might  form  a ring  and  thus  increase  prices.  This 
circular  also  advocated  the  insertion  of  a new  clause  as  follows : — 

*•  Where  in  any  area  a local  authority,  company  or  person  is 
authorised  to  supply  electricity  under  Act  of  Parliament  or  under 
licence  or  provisional  order  granted  under  the  Electric  Lighting 
Acts,  it  shall  not,  after  the  passing  of  this  Act,  he  lawful  without 
the  consent  of  such  local  authority,  company  or  person,  for  any 
other  local  authority,  company  or  person  to  supply,  distribute  or 
transmit  electricity  within  the  tame  area  unless  such  supply,  dis- 
tribution, or  transmission,  is  authorised  by  Act  of  Parliament,  or 
by  licence  or  provisional  order  granted  in  terms  of  the  Electric 
Lighting  Acts.” 

The  Council  has  been  engaged  in  conjunction  with  the  Municipal 
Tramways  Association  in  considering  the  action  which  is  being 
taken  by  the  Institute  of  Municipal  Treasurers  and  Accountants 
(Incorporated),  and  a Departmental  Committee  in  relation  to  the 
accounts  of  local  authorities. 

Attention  is  directed  to  the  proposals  which  are  being  made,  and 
which  strike  at  the  existing  arrangements  for  the  management  and 
carrying  out  of  all  municipal  work,  bnt  more  especially  affect  the 
trading  departments  whether  electrical  or  otherwise. 

These  regulations  have  apparently  been  drawn  up  without  con- 
sultation with  the  heads  of  any  municipal  trading  departments,  and 
an  attempt  is  being  made  by  the  Institute  of  Municipal  Treasurers 
and  Accountants  to  get  them  approved  and  adopted,  or  recommended 
by  the  Local  Government  Board. 

If  the  matter  is  allowed  to  go  through  on  the  proposed  lines,  the 
control  of  every  department,  whether  trading  or  non-trading,  will 
centre  in  the  Finance  Committee  and  the  Financial  Comptroller, 
who  will  override  the  powers  now  exercised  by  the  other  committees 
and  chief  officers  of  the  various  departments. 

It  is  evident  that  some  accountants,  at  any  rate,  are  endeavouring 
to  get  supreme  control  of  all  work  carried  out  by  local  authorities. 
This  would  be  most  disastrous,  more  especially  to  all  the  great 
trading  departments, 'where  it  is  essential  that,  for  the  proper  and 
economical  working  of  the  department,  the  Bame  should  be  self- 
contained  and  each  under  one  head.  The  Departmental  Committee 
issued  its  report  after  receiving  evidence  from  28  witnesses,  not 
including  a single  engineer-manager  of  any  trading  department. 

It  has  been  suggested  that  the  proposals  are  too  obviously 
unworkable  and  ridiculous  to  be  worthy  of  serious  attention.  8ince, 
however,  the  Departmental  Committee  has  considered  a section  of 
the  scheme  after  hearing  one  side  of  the  question  (only,  it  is 
imperative  that  the  matter  be  at  once  taken  in  hand. 


The  Institute  of  Municipal  Treasurers  and  Accountants  has 
approached  the  Chief  Inspector  of  Taxes  and  the  Board  of  Inland 
Revenue  with  a view  to  getting  standard  rates  of  allowances  for 
wear  and  tear.  The  Council  feels  that,  in  questions  of  wear  and 
tear  of  machinery  and  other  works,  the  technical  managers  should 
be  consulted,  and  it  has,  therefore,  taken  up  the  matter  with  the 
above-named  Institution,  which,  however,  in  this  matter,  also  ha3 
apparently  endeavoured  to  evade  co-operation,  although  the 
matters  dealt  with  are  essentially  questions  involving  engineering 
experience. 

The  following  are  some  extracts  from  the  agreed  terms  to  which 
exception  is  taken:  — 

“ Cables.—  In  addition  to  repairs,  allowance  for  depreciation  shall 
be  granted  at  the  rate  of  3 per  cent,  per  annum  on  the  written-down 
value.” 

" Plant  and  Machinery.— On  all  otherplant  exclusive  of  loose  tcols, 
meters  and  office  furniture,  depreciation  shall  be  allowed  at  the  rate 
of  5 per  cent,  per  annum  on  the  written-down  value  in  addition  to 
the  cost  of  repairs.” 

“ Conduits,  Meters,  Loose  Tools  and  Office  Furniture.— Wo  allowance 

shall  be  made  for  depreciation,  but  annual  expenditure  on  repairs 
and  renewals  shall  he  charged  as  working  expenses  as  and  when 
incurred.” 

The  Council  on  May  26th  resolved  that  the  proposed  allowances 
for  depreciation  were  inadequate,  and  should  not  be  accepted  by 
local  authorities,  and  that,  in  arrangiog  allowances  for  depreciation 
for  the  purpose  of  income-tax,  full  regard  should  be  given  to  the 
periods  allowed  by  the  Local  Government  Board  for  the  repayment 
of  loans  in  respect  of  similar  assets. 

The  following  table  shows  the  periods  usually  allowed  by  the 
Local  Government  B.ard  : — 


Item. 


Buildings  ... 
Cables  (laid  solid) 


Switchboards 
Dynamos  ... 

Steam  generators  ... 
Engines 

Motor  transformers 
Instruments 
Cables  (in  ground) 
Lamp  pillars,  &c. ... 
Receivers  piping  ... 
Accumulators 
Arc  lamps 


, , „ . _ , t Inland  Revenue  and 

Local  Government  Board  ^ treasurer’s  agreed 
allowances.  i terms. 


j 

Period  of 
loan. 

Years. 

Percent- 
age per 
annum 
on 

original 

sum, 

Percent-  ! 
age  per 
annum 
on  written 
down 
value. 

Percent- 
age per 
annum 
on  written 
down 
value. 

Equi- 

valent 

life. 

Years. 

30 

3 

7 

Not  me 

utioned. 

25 

34 

9 

No  allowance  for 
conduits  until 
renewed. 

25 

34 

9 . 

5 

45 

20 

44 

11 

5 

45 

17 

54 

124 

5 

45 

j15 

6 

14 

5 

45 

15 

6 

14 

3 

75 

10 

9 

21 

— 

— 

10 

9 

21 

5 

45 

7 

13 

28 

5 

45 

5 

I 

18 

37 

5 

45 

The  above  figures  indicate  the  allowances  or  periods  required  to 
reduce  to  10  per  cent,  of  the  original  sum  approximately. 

The  table  shows  that  the  two  Government  departments  go  to 
extremes,  the  one  department  allowing  for  the  life  of  a cable  being 
five  times  as  great  as  that  allowed  by  the  other  department.  The 
extremes  in  each  case  operate  to  the  disadvantage  of  the  munici- 
palities. The  Board  of  Inland  Revenue  allow  for  the  life  of 
switchboards  being  twice  as  great,  machinery  generally  three  times 
and  arc  lamps  nine  times  that  allowed  by  the  Local  Government 
Board. 

The  Honorary  Treasurer’s  report  shows  that  this  year  there  is  a 
surplus  of  £42  4s.  9d.  for  the  year,  and  a total  surplus  of 
£391  8s.  10d.,  as  compared  with  last  year’s  amounts  of  £39  4s.  lOd. 
and  £349  4s.  Id. 


High-pressure  Currents  and  Hailstorms.  — The 

question  whether  the  establishment  of  a high-pressure  transmission 
installation  is  able  to  exercise  an  influence  upon  the  path  followed 
by  hailstorms  has  just  been  discussed  before  the  Paris  Academy  of 
Science.  It  was  reported  to  the  Academy  that  surprising  altera- 
tions had  occurred  in  the  distribution  of  hail  by  the  creation  of 
such  an  installation  in  the  vicinity  of  a mountain  chain.  The 
mountains  formerly  apparently  exercised  an  attraction  on  hail 
clouds,  presumably  in  consequence  of  the  situation  of  the  numerous 
valleys,  along  which  the  clouds  were  turned  upwards  towards  the 
mountains.  An  electric  transmission  line  on  the  three-phase  alter- 
nating-current system,  with  a pressure  of  45,000  volts,  has  recently 
been  established  in  this  neighbourhood,  and  since  then  the  hail- 
storms have  no  longer  passed  along  the  valleys,  but  have  travelled 
straight  across  them,  following  the  course  of  the  transmission  line. 
We  publish  this  with  all  reserve,  for  we  have  grave  doubts  as  to  the 
existence  of  any  such  effect ; however,  if  so  distinguished  a body  as 
the  Academy  considers  it  a matter  suitable  for  discussion,  we  may  be 
excused  for  giving  it  publicity. 
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CORRESPONDENCE. 

Litters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  home  the  writer's  name  and  address  in  our  possession. 


Friction  in  Water  Pipes. 

The  article  in  your  issue  of  July  2nd  on  “ Friction  in 
Water  Pipes,”  presents  some  useful  information  in  a readily 
understandable  manner.  As,  however,  there  is  much  con- 
fusion in  the  minds  of  engineers  on  this  question,  might  I 
suggest  that  Box’s  formula  gives  results  between  those  given 
by  Darcy  for  new  and  for  incrusted  cast-iron  pipes,  only  for 
pipes  of  greater  diameter  than  about  in.  For  smaller 
diameters  of  pipe,  Box’s  formula  would  give  results  less  than 
both  values  given  by  Darcy.  The  relation  between  the 
results  given  by  the  two  formulas,  in  fact,  varies  with  the 
diameter  of  the  pipe.  In  Box’s  formula  for  a constant  rate 
of  delivery  of  water,  the  head  varies  inversely  as  the  fifth 
power  of  the  diameter,  while,  according  to  Darcy,  the  head 
may  be  said  to  be  inversely  proportional  to  the  diameter 
raised  to  the  n power,  where  n is  not  a constant  quantity, 
but  varies  with  the  diameter  and  is  always  greater  than  5. 

The  smaller  the  diameter  of  the  pipe  the  greater  is  the 
ratio  of  Darcy’s  head  to  Box’s. 

R.  M.  Neilson. 

Glasgow,  July  8th,  1909. 


A Sensitive  Microphone. 

After  trying  a long  time  to  get  some  form  of  telephone 
which  will  catch  the  sounds  of  the  human  heart,  I have 
happened  on  a form  of  transmitter  which  does  so  partially, 
at  least,  and  which  gives  other  results  which  may  interest 
your  readers. 

The  innovation  is  merely  to  introduce  one  or  more  pieces 
of  copper  wire  (about  No.  22  size)  into  a mixture  of  carbon 
granules  with  iron  and  aluminium  filings.  It  seems  to  me 
a better  result  follows  if  you  insulate  the  copper  wire  ; and 
then  coil  round  it  (after  induction  coil  fashion)  a much  finer 
wire  (about  No.  42  or  thinner).  This  combination  I have 
enclosed  in  an  ordinary  carbon  cup  transmitter. 

You  must  be  careful,  of  course,  that  the  wire  does  not 
make  contact  with  the  diaphragm  (I  have  found  a carbon 
one  the  best),  and  that  the  filings  are  not  in  mass  on  top  of 
the  granules,  in  contact  with  diaphragm. 

If  this  be  fairly  carefully  done,  I think  anyone  will  find, 
on  comparing  under  equal  conditions  a transmitter  charged 
as  above  with  one  charged  with  simple  carbon  granules,  that 
the  former  Bhows  more  sensitiveness  and  a real  magnifica- 
tion of  sound.  I only  judge  by  the  following  three 
tests  : — 

1.  Putting  a watch  in  contact  with  transmitter,  and 
seeing  how  far  from  one’s  ear  one  can  hold  the  receiver  and 
still  get  the  watch-tick. 

2.  How  far  from  a clock  you  can  place  transmitter,  and 
the  clock-tick  be  heard  in  receiver  placed  right  on  ear. 

3.  The  pulsations  of  one’s  heart. 

If  your  readers  are  interested,  a few  more  details  could  be 
given  (even  a theory  to  account  for  the  thing). 

J.  W.  Pickford. 

Gleethorpes,  July  8th,  1909. 


E.M.F.  In  a Dead  Underground  Cable. 

I have  read  with  great  interest  the  various  letters  re  the 
above,  and  think  that  the  following  experience  may  not 
only  be  of  interest  to  many  of  your  readers,  but  explain  the 
cause  of  the  shock  received  by  “ Enquirer’s  ” jointer. 

I had  on  one  occasion  to  investigate  a fault  which  occurred 
on  an  overhead  line  and  sub-station  connected  to  a 10,000- 
volt  system,  and  used  for  giving  a supply  to  a large  colliery. 
The  fault  proved  to  be  intermittent,  and  therefore  very 
elusive  to  locate,  so  it  was  decided  to  make  the  gear  alive 
in  sections.  This  was  done,  and  the  line  proved  to  be  quite 
O.K.,  but  the  moment  the  sub-station  was  energised  one  of 
the  oil  switch  insulators  broke  down,  causing  one  phase  to 
be  earthed.  The  switch  case  was  efficiently  connected  to  an 
earth  pipe,  buried  in  coke  breeze,  generally  reckoned  to  be 
one  of  the  best  methods  of  providing  a sound  earth.  The 
centre  point  of  the  star-wound  generator  at  the  power 
Btation,  about  six  miles  away,  was  earthed  through  a large 


resistance  of  48  ohms,  so  that  there  would  be  current  flow- 
ing between  the  sub-station  earth  and  the  power  station  one, 
causing  a difference  in  potential  between  them,  which  would 
be  large  or  smajl,  depending  on  the  amount  of  current 
passing  and  the  nature  of  the  earth  circuit.  In  this  case 
the  earth  circuit  would  be  of  fairly  high  resistance,  as  there 
were  no  gas  or  water-pipe  lines  or  tram  rails. 

After  locking  out  the  feeder  and  examining  the  faulty 
insulator,  I was  leaving  the  sub-station,  when  the  mine 
foreman  reported  that  as  the  signalman  at  the  pit  bottom 
took  hold  of  the  signal  lever  to  signal  to  the  eDgineman  in 
charge  of  the  winding  engine,  he  received  a very  severe 
shock,  which  knocked  him  head  over  heels. 

The  explanation  of  this  is  that  as  the  power  station  was 
built  practically  on  top  of  the  coal  bed,  the  coal  bed  at  the 
pit  bottom,  on  which  the  signalman  was  standing,  would  be 
at  practically  the  same  potential  as  the  power  station  earth, 
and  the  signal  wire  from  the  pit  head  would  be  at  practically 
the  same  potential  as  the  sub-station  earth,  so  that  any 
difference  in  potential  between  the  two  earths  would  be  felt 
at  once  by  the  man  touching  the  signal  lever. 

In  the  case  of  “ Enquirer’s  ” jointer,  the  cable  sheath 
must  have  been  acting  as  a pilot  from  an  earth  in  a district 
where  the  lightning  discharge  took  place,  and  which  would, 
therefore,  for  a second  or  so,  be  at  a much  higher  potential 
than  the  surrounding  districts,  in  one  of  which  the  jointer 
was  working,  so  that  when  the  discharge  took  place  the 
jointer  got  a shock  in  the  same  manner  as  the  signalman  in 
the  instance  mentioned  above.  The  whole  proof  of  this 
explanation  rests  on  the  question  “ Was  the  cable  sheath  at 
the  sub- station  end  connected  to  earth  ?”  and  I should  be 
glad  to  hear  from  “ Enquirer  ” if  it  was. 

J.  W. 


Metal  Lamps. 

Recent  technical  papers  have  been  full  of  pyrotechnic  dis- 
plays in  journalese  on  the  subject  of  the  lighting  achieve- 
ments on  the  part  of  a certain  firm  of  electric  lamp  manu- 
facturers who  have  recently  placed  before  an  enthusiastic  and 
grateful  public  a 16-c.P.  200-volt  lamp.  Now  that  the 
period  of  excitement  has  passed,  is  it  not  time  to  ask  our- 
selves what  we  really  have  got  ? There  are  seveial  lamp 
makers  who  have  advertised  their  25-c.p.  tUDgsten  lamps'at 
an  efficiency  of  about  1 watt  per  Hefner  candle,  but  so  far 
it  has  only  occurred  to  one  firm  to  make  that  lamp  and  under- 
run  it  until  it  gives  16  c P.  at  an  efficiency  of  1-56  watts  per 
candle.  In  these  times  of  strenuous  and  skilful  advertising, 
it  will  pay  the  consumer  and  the  retailer  to  read  advertise- 
ments with  both  their  eyes  skinned. 

Slide  Rule. 

[A  tungsten  lamp  giving  25  c.p.  at  230  volts,  1‘25  watts 
per  candle,  will  give  about  16  c.p.,  1*5  watts  per  candle,  we 
believe,  when  under-run  at  210  volts.  But  has  such  a lamp 
been  made,  other  than  the  one  mentioned  above  ? The 
nearest  approach  to  it  apparently  is  one  advertised  by  the 
Deutsche  Gasgliihlicht  A.G.,  in  the  E.T.Z.,  on  July  1st, 
stated  to  give  25  hefners  at  200—240  volts,  with  an 
efficiency  of  about  1’25  watts  per  hefner— say,  22-5  c.p.  at 
1-39  watts  per  candle.  At  1*5  watts  per  candle,  this  lamp 
would  probably  give  about  20  c.p. — Eds.  E.R.]  . 


Municipal  Trading  and  the  Electric  Lighting  Acts 
(Amendment)  Bill. 

I am  obliged  to  “ Borough  Electrical  Engineer  ” for  his 
reply  to  my  last  letter,  but  should  have  been  still  more  so 
had  he  answered  the  two  questions  I then  put  to  him. 

Will  he  kindly  also  give  the  grounds  upon  which  he 
bases  his  statement  that  “in  the  House  of  Loids  there  were 
representatives  of  one  class  only.”  One  would  have  thought 
that  the  House  of  Lords  contained  more  men  interested  in 
municipal  life  than  in  electrical  contracting,  but  doubtless 
before  making  his  very  positive  assertion  he  investigated 
the  matter,  and  it  would  be  interesting  if  he  would  give  us 
the  results.  He  also  states  that  “the  municipalities  had  no 
chance  of  stating  their  case.”  What  is  his  authority  for  this 
statement  ? 

“ Borough  Electrical  Engineer”  claims  for  a municipality 
equal  powers  to  those  of  a supply  company,  but  he  appearB 
to  overlook  the  fact  that  the  latter  is  a purely  trading  body 
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established  for  the  purpose  of  makiug  profits,  which  a muni- 
cipality is  not.  Further,  shareholders  in  a supply  company 
become  so  of  their  own  free  will,  whereas  in  the  case  of  a 
municipality  all  the  ratepayers  are  virtually  compulsory 
shareholders. 

In  the  same  way  his  contention  that  a contractor  “ has 
as  much  grievance  against  a new  private  contractor  opening 
up  as  he  has  against  a municipal  wiring  department  opening, 
no  more  and  no  less,”  would  only  be  true  if  the  new  wiring 
contractor  were  able  to  raise  a portion  of  his  requisite  capital 
on  the  security  of  the  existing  contractors,  and  also  compel 
them  to  bear  a share  of  any  loss  he  might  make  in  l^is  busi- 
ness. This  would  scarcely  be  called  fair  competition,  yet  it 
is  the  position  of  a municipality  opening  a wiring  depart- 
ment. 

“ Borough  Electrical  Engineer  ” charges  me  with 
deliberately  misquoting  his  article,  but  he  is  good  enough  to 
give  in  full  the  original  words  of  his  article,  and  my 
quotations  from  the  same,  and  I could  wish  for  no  better 
refutation  of  the  charge.  The  only  part  of  his  original 
article  with  which  I (as  a contractor)  dealt,  was  the  portion 
dealing  with  the  wiring  contractors’  grievance,  which  was 
stated  to  be  at  the  outside  a matter  of  4s.  2d.  per  annum, 
this  being  based  upon  a loss  on  the  municipal  wiring 
department  equal  to  a Id.  rate.  It  was  solely  this  so-called 
“ outside  ” figure  with  which  I dealt,  contending  that  it 
should  be  enormously  increased,  and  yet  I am  charged  with 
“ deliberate  misquotation  and  perversion,”  because  I did  not 
quote  from  the  original  article  to  the  effect  that  in  the 
author’s  opinion  the  loss  would  in  many  cases  be  less,  in 
fact,  “ usually  nil  ” as  the  wiring  department  “ usually 
pays.” 

In  my  first  letter  I assumed  that  “ the  average  loss  made 
by  a municipal  wiriog  department  does  not  exceed  10  per 
cent.”  Twice  has  “ Borough  Electrical  Engineer  ” charac- 
terised this  as  “absurd,”  but  whether  because  the  figure 
taken  is  too  high  or  too  low  I have  not  yet  been  able  to  ascer- 
tain, although  I definitely  asked  him  the  question  in  my  last 
letter.  Perhaps  he  will  tell  us  upon  what  percentage  of 
of  average  loss  he  based  his  outside  figure  of  the  loss  on  a 
wiring  department  being  equal  to  a penny  rate. 

I am  glad  to  note  considerable  modification  in  “ Borough 
Electrical  Engineer’s  ” previous  attack  upon  contractors — in 
his  last  letter  his  strictures  were  against  contractors  generally, 
but  they  are  now  narrowed  down  to  the  black  sheep  from 
whom,  unfortunately,  no  fold  is  free.  But  is  it  right  that  the 
many  shonld  suffer  for  the  few  ? 

Contractor. 


Electric  Lighting  Acts  (Amendment)  Bill. 

May  I direct  the  serious  attention  of  electrical  companies 
to  the  grave  danger  of  allowing  this  Bill  to  pass  in  its 
present  form  ? The  Bill  does  not  give  effect,  as  might  be 
inferred  from  the  memorandum  accompanying  the  Bill,  to 
the  recommendations  of  the  Joint  Committee  of  1898,  nor 
does  it  carry  out  the  promises  made  by  a former  President  of 
the  Board  of  Trade.  On  the  other  hand,  it  imposes  fresh 
conditions  of  a very  onerous  kind  on  electrical  companies. 

The  effect  of  Clause  6 is  to  empower  the  Board  of  Trade 
to  authorise  a local  authority  to  supply  outside  its  area,  and 
to  compete  with  a company  without  the  consent  of  such 
company,  while  a company  can  only  be  authorised  to  supply 
outside  its  area,  and  compete  with  a local  authority,  with  the 
consent  of  such  local  authority. 

Clause  13  relates  to  the  audit  of  companies’  accounts. 
Under  this  clause  a company  may  be  compelled  to  comply 
with  the  recommendations  and  requirements  of  the  Board  of 
Trade  auditor  in  regard  to  matters  affecting  the  interests  of 
the  authority  empowered  to  purchase  the  undertaking.  In 
view  of  the  fact  that  many  electric  lighting  companies  have 
agreed  with  the  local  authorities  on  special  terms  of  pur- 
chase, this  clause  is  exceedingly  dangerous  to  the  interests  of 
such  companies. 

No  one  doubts  the  impartiality  of  the  Board  of  Trade 
officials,  but  they  cannot  be  expected  to  do  more  than  fairly 
interpret  the  law,  and  if  this  Bill  becomes  law  many  elec- 
tric lighting  companies  are  certain  to  suffer  grievous  in- 
justice. It  is  safe  to  say  that  there  is  no  precedent  for  this 
kind  of  legislation  in  the  law  affecting  any  other  industry 
in  this  country. 


Does  anyone  still  doubt  the  urgent  necessity  of  the  elec- 
trical industry  possessing  some  organisation  which  will 
protect  its  interests  in  these  matters  ? 

E.  Garcke. 

Electrical  Federation  Offices, 

London,  W.C.,  July  1 2th,  1909. 

[Our  readers  will  find  a summary  of  the  proposals  of  this 
Bill,  together  with  crur  critical  commentary  thereon  in  a 
leading  article  that  appeared  in  our  issue  of  March  26th, 
1909,  page  502.  Notices  have  been  filed  of  numerous 
amendments,  and  we  give  some  particulars  of  these  in  our 
“ Parliamentary  ” columns  to-day.  We  have  a good  deal  of 
sympathy  with  the  views  advanced  by  our  correspondent  in  the 
above  letter,  as  reference  to  our  article  will  show,  but  it  seems 
to  us  that  only  a sectional  organisation  representing  electrical 
companies  can  act  with  a view  to  protecting  companies’  interests. 
If  a national  organisation  which  counted  among  its  members 
municipal  electrical  undertakings  were  to  endeavour  to 
protect  interests  of  this  kind,  it  would  be  acting  in  direct 
opposition  to  the  desires  of  part  of  its  membership ! — 
Eds.  E.R.] 


The  Ethics  of  Advertising. 

It  may  interest  you  to  know  that  the  data  which  you 
reprinted  in  your  last  issue  under  the  heading  “ Ethics  of 
Advertising,”  were  made  up  by  me  for  the  use  and  instruction 
of  our  salesmen.  Only  three  dozen  copies  were  printed  or 
neostyled. 

The  assertion,  therefore,  that  these  data  have  been  sent 
out  as  a circular  or  with  statements,  under  the  cloak  of 
anonymity,  is  untrue. 

If  your  correspondent  obtained  a copy,  it  must  have 
reached  him  by  other  means  than  “ Fair  Play,”  under  which 
nom  de  plume  he  hides  his  identity. 

Whatever  code  of  etiquette  may  hereafter  be  drawn  up,  I 
am  satisfied  that  it  will  never  be  considered  unfair  for  a 
tungsten  lamp  maker  to  point  out  that  the  tantalum  lamp, 
though  a metal-filament  lamp,  has  not  the  efficiency  of  an 
Osram  or  tungsten  lamp. 

James  Young  Fletcher, 

Manager , Osram  Lamp  Department. 

The  Genebal  Electric  Co.,  Ltd. 

London,  E.C.,  July  13 th,  1909. 


I also  was  the  recipient  of  the  circular  dealing  with  various 
types  of  incandescent  lamps  alluded  toby  your  correspondent 
“ Fair  Play,”  and  so  far  as  I can  find  out  from  my  friends, 
it  seems  to  be  thought  that  the  lamps  in  the  second  column 
and  the  lamps  in  the  fourth  column  of  this  leaflet  proceed 
from  works  which  are  closely  connected.  If  this  is  so,  it 
seems  unfair  that  this  little  fact  shonld  not  be  stated  in  the 
comparison  table.  It  is  not  cricket,  any  way. 

Interested. 


The  Prevention  of  Smoke. 

I have  read  with  great  interest  the  paper  on  “ The  Pre- 
vention of  Smoke,”  by  Mr.  Wilfred  Yorke,  A.M.I.E.E.,  in 
your  issue  of  2nd  inst. 

PosBibly  it  is  the  more  “ interesting  ” because  so  mis- 
leading that  it  will  put  people  on  the  wrong  track  when 
trying  to  get  rid  of  smoke,  either  with  chain  grate  stokers 
or  any  other  stokers. 

Mr.  Yorke’s  suggested  panacea  of  letting  in  air  over  the 
fire  is  the  same  old  device  used  by  innumerable  patentees 
from  the  early  days. 

The  actual  causes  of  the  smoking  of  a chain  grate,  once 
the  arch  has  become  incandescent,  are  probably  : — 

1.  Too  short  an  arch  to  complete  combustion. 

2.  Too  thick  a fire  for  the  draught. 

3.  The  running  of  live  fire  over  the  back  ends. 

The  remedies  are  obvious.  The  beet  way  to  run  a chain 
grate  with  a given  amount  of  draught,  so  as  to  get  the  most 
steam  from  the  boiler,  is  to  run  it  with  as  thin  a fire  as 
possible,  within  the  limits  of  complete  combustion  of  the 
fuel  before  the  clinker  is  delivered  over  the  end  of  the  grate, 
thereby  ensuring  the  lighting-back  of  the  fuel  aB  it  enters 
the  furnace  up  to  the  doors.  In  this  way  the  resistance  of 
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the  fire-bed  to  the  entrance  of  the  air  is  lessened,  and  the 
largest  amount  of  air  compatible  with  the  draught  can  be  got 
through  the  grate.  By  this  means  the  largest  possible 
amount  of  fuel  can  be  burnt  with  the  chain  grate  stoker. 

Speaking  from  a wide  experience  with  many  types  of 
boilers  and  stokers,  I can  say  that  I have  never  found  it 
necessary  to  introduce  cold  air  in  the  wrong  place.  If  it  is 
put  through  the  fire  in  the  right  quantities  for  the  fuel  that 
has  to  be  burnt,  other  conditions  being  right,  smokeless  com- 
bustion ensues. 

It  will  be  noted  in  the  test  Mr.  Yorke  gives,  that  the 
C02  dropped  from  12  6 to  10,  showing  a considerable  loss  in 
efficiency.  Surely  Mr.  Yorke  must  know  there  are  many 
chain-grates  working,  in  which  12’6  C02  can  be  got  with  an 
absolutely  smokeless  chimney  ? If  by  any  chance  he  is  not 
practically  acquainted  with  them,  I shall  be  pleased  to  help 
him  in  his  investigations. 

The  emission  of  smoke  can  be  prevented  either  by  the 
use  of  chain-grate  stokers,  or  by  the  use  of  coking  stokers, 
the  latter  being  considerably  cheaper  and  quite  as  efficient. 
The  latter  have  the  advantage  that  it  is  possible  to  introduce 
more  air  through  the  fire  than  can  be  done  with  natural 
draught  suction  only,  so  that  grate  area  for  grate  area  the 
coking  type  of  stoker  will  do  the  most  work.  Where,  how- 
ever, the  available  space  for  grate  area  is  large,  the  chain- 
grate  may  be  the  better  machine  to  install — circumstance 
must  largely  govern  the  choice. 

A.  W.  Bennis. 

pro  Ed.  Benms  & Co.,  Ltd. 

Bolton,  July  12/A,  1909. 


Temperature  Errors  in  Shunted  Ammeters. 

I have  noticed  a letter  from  Mr.  Ernest  F.  Moy  in  your 
issue  of  the  9 th  inst.,  and  am  interested  to  find  that  he  has 
experienced  the  same  difficulty  of  false  reading  in  shunted 
ammeters,  due  to  thermal  effects. 

With  regard  to  the  actual  cause  of  the  heating  of  the 
shunt  at  one  end,  I do  not  think  that  his  explanation  is 
adequate,  and  I have  reasons  for  thinking  that  my  explana- 
tion of  bad  contact  (although  it  is  very  simple),  is  the 
correct  one,  and  that  Mr.  Moy’s  explanation,  although  very 
interesting,  is  out  of  the  question.  The  reasons  are  as 
follows  : — 

1.  We  have  on  the  switchboard  quite  a dozen  similar 
shunts,  and  they  do  not  heat  particularly  at  either  end. 

2.  The  particular  shunt  in  question  gives  no  trouble,  now 
that  the  contact  has  been  carefully  cleaned  and  remade. 

Seeing  that  no  alteration  has  been  made  in  the  mateiial, 
in  the  position  of  the  shunt,  or  in  the  current  passing,  it  is 
clear  that  bad  contact  was  the  cause,  and  that  the  effect 
which  Mr.  Moy  quite  correctly  describes,  is,  at  ordinary 
current  densities,  quite  negligible. 

W.  Fennell. 

Electricity  Works,  Wednesbury. 

July  12/A,  1909. 


With  reference  to  Mr.  Fennell’s  article  on  shunted  am- 
meters in  your  issue  of  June  25th,  it  is  unfortunate  that  he 
gives  no  particular  regarding  the  volt  drop  at  full  load 
across  the  shunt  he  used  in  his  experiments. 

Without  this  figure  and  the  maximum  scale  reading  of  the 
ammeter,  one  is  unable  to  take  out  figures  for  the  tempera- 
ture of  the  hot  end  of  the  shunt,  but  even  if  the  shunt  were 
constructed  of  copper  and  constantan,  the  temperature  must, 
it  seems,  have  been  abnormally  high. 

These  thermo-electric  troubles  can  be  practically  eliminated 
by  using  maDganin  for  the  resistance  strip— the  combination, 
copper  and  manganin,  having  very  roughly  about  ^ of  the 
thermo-electromotive  force  of  a copper-constantan  combina- 
tion for  the  same  difference  of  temperature. 

Charles  H.  Wright. 

Chelmsford,  July  7/A,  1909. 


The  article  and  correspondence  on  the  above  subject  tend 
to  upset  all  our  preconceived  ideas  of  thermo-electric  pheno- 
mena. Except  in  manne:  of  expression,  Mr.  Moy  seems  to 


agree  with  Mr.  Fennell  that  it  is  possible  to  record  a thermo- 
electric current  of  10  amperes  on  an  ordinary  commercial 
ammeter  by  means  of  the  fluctuations  of  temperature  which 
occur  in  the  daily  routine  of  electi  ic  generation,  because,  as 
Mr.  Fennell  puts  it,  the  junction  was  composed  of  lugs,  one 
of  which  was  tinned  while  the  other  was  raw  copper. 

Mr.  Moy  suggests  that  the  “ false  reading  ” was  due  to 
the  difference  between  the  p.d.  of  the  thermal  couple  at  the 
cold  end  of  the  shunt  and  the  p.d.  of  the  couple  at  the  hot 
end,  but  would  it  not  be  more  instructive  to  know  some- 
thing of  the  value  of  those  p.d.’s  ? What  was  the  differ- 
ence of  temperature  between  the  junctions  to  generate  a 
pressure  or  to  alter  the  p.d.  sufficiently  to  oppose  the 
“legitimate  k.mf."  and  show  a — current  of  10  amperes, 
and  what  was  the  junction  composed  of  which  when  “ dead  ” 
and  heated  with  a blow  lamp  showed  a current  of  moie  than 
10  amperes  ? 

The  couple  which  gives  the  highest  known  thermo-E.M.F. 
consists  of  “ constantan  ” (Cu  60  per  cent.  Ni  40  per  cent.) 
and  copper.  It  is  possible  to  get  37  micro-volts  per  degree 
C.,  but  if  wg  take  copper  and  tin  it  is  much  less,  namely, 
0-1  for  each  metal,  and  as  both  are  of  negative  quantity, 
0T  — 0-1  = 0 1,  which  multiplied  by  80°  C.  = lTHnb^rr 
volts,  but  this  seems  too  infinitesimal  to  successfully  oppose  an 
e m.f.  used  for  practical  purposes,  even  if  it  is  only  the 
small  portion  passing  through  the  shunted  instrument. 

W.  C. 

Wednesbury,  July  7th,  1909. 

[We  do  not  follow  our  correspondent’s  arithmetic. 
As  regards  the  thermo-electrical  effect,  the  only  question 
is  the  magnitude  of  the  current  that  could  be  sent  round  the 
circuit  composed  of  the  shunt  and  the  moving  coil  of  the 
ammeter  by  the  thermo-E.M.F.  set  up  at  the  heated  contacts, 
quite  regardless  of  the  actual  current  flowing  in  the  main 
circuit.  Mr.  Fennell’s  experiment,  showing  that  when  the 
main  current  was  zero  and  the  contact  was  heated  with  a 
lamp,  the  e.m.f.  sufficed  to  produce  an  indication  corres- 
ponding to  the  passage  of  10  amperes  under  normal  con- 
ditions, appears  to  us  to  be  conclusive.  Of  course,  the 
current  actually  geneiated  and  flowing  in  the  circuit  would 
probably  be  only  about  one-thousandth  as  great. — Eds.  E.R  ] 


New  Home  Office  Regulations. 

Mr.  Johnston’s  letter  appearing  in  your  last  week’s  issue 
confirms  the  misunderstanding  that  a number  of  engineers 
are  under,  regarding  the  above,  judging  from  the  corres- 
pondence wTe  have  had  on  the  subject. 

Mr.  Johnston’s  supposition  that  the  word  “not”  appears 
in  error  in  the  last  sentence  of  the  second  paragraph, 
Clause  13,  is  incorrect.  If  it  were  the  case,  the  immunity 
against  shcck,  should  the  lampholder  become  alive,  would  be 
entirely  dependent  upon  the  reliability  of  the  earthing  con- 
nection. The  regulation,  however,  calls  for  the  lampholder 
to  be  completely  protected  against  the  liability  of  band  con- 
tact or  metallic  connection  with  any  metal  work  of  the 
portable  lamp,  and  to  achieve  these  conditions  it  is 
necessary  for  the  lampholder  to  be  completely  insulated. 

This  arrangement  sets  as  a two-fold  precaution  against  all 
possible  shock,  as  even  with  a live  holder,  if  the  insulation 
of  the  lampholder  is  efficient,  as  in  our  Guardian  hand  lamp, 
the  portable  lamp  is  absolutely  “shock-proof.” 

It  does  not  appear  to  be  generally  undei  stood  that  the 
the  adoption  of  a “ shock-proof”  portable  lamp  is  an  alter- 
native to  the  necessity  of  earthing.  A similar  alternative 
equally  applies  to  the  remarks  regarding  the  earthing  of 
pendant  lampholders  occurring  at  the  beginning  of  the 
second  paragraph  under  Clause  13,  and  also  contained  in 
Clause  21.  In  these  cases  the  use  of  a “shock-proof” 
lampholder,  such  as  the  Guardian  pendant  lampholder,  avoids 
live  lampholder  dangers,  and  dispenses  with  the  necessity  of 
earthing.  We  understand,  wbat  we  think  will  be  of  general 
interest,  that  an  explanatory  memorandum  is  being  issued  by 
the  Home  Office  authorities  dealing  with  the  above  and  other 
matters  contained  in  the  new  regulations. 

For  The  British  Central  Electrical  Co., 

E.  S.  OONHADI. 

London,  E.C ,,  July  12/A,  1909. 
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J.  Musgbave  & Sons,  Ltd.,  v.  Bbadfobd  Cobfobation. 

A Question  of  Costs. 

In  the  King’s  Bench  Division,  on  Thursday,  July  8th,  this  case  was 
mentioned  to  Mr.  Justice  Darling  on  a question  of  coBts. 

Mb.  Hutchinson  appeared  for  the  defendants,  and  said  that  the 
action  was  tried  by  his  Lordship,  and  a question  now  arose  on  the 
form  of  the  certificate  given  by  the  Master  in  regard  to  the  costs  of 
the  action.  His  Lordship  gave  judgment  for  the  defendants  on 
the  claim  and  counterclaim,  with  £10  damages  in  respect  of  the 
latter.  His  Lordship  gave  defendants  the  general  costs  of  the 
action  and  the  counterclaim,  except  on  the  issue  on  which  they 
had  failed. 

Mb.  Distubnal,  for  Messrs.  Musgrave,  pointed  out  that  if  the 
order  went  as  drawn  up,  the  plaintiffs  would  be  deprived  of  all 
costs,  and  that  he  submitted  was  not  what  his  Lordship  intended. 

His  Lobdship  said  he  thought  that  the  certificate  as  the  Master 
had  drawn  it  up,  expressed  his  intention  with  the  exception  of  one 
point.  With  regard  to  that,  the  following  wordB  must  be  inserted  : 
— Except  so  far  as  regards  the  counterclaim  aB  to  the  issue 
concerning  the  defective  workmanship  of  the  shaft.  Upon  that  issue 
the  defendants  will  not  get  costs  as  against  the  plaintiffs,  neither 
will  the  plaintiffs  against  the  defendants.” 


Beabdwood  v.  Busy  Cobpobation. 

At  the  Manchester  Assizes  on  8th  inst.  William  Sidney  Beardwood 
claimed  damages  for  personal  injuries.  He  said  that  on  November 
30th  last  he  went  to  Bury,  and  in  the  evening  attempted  to  board 
a Radcliffe  car  opposite  the  Knowsley  Hotel.  He  had  one  foot  on  the 
step  when  the  car  started,  and  he  fell,  dislocating  his  left  shoulder. 
It  was  three  months  before  he  recovered  the  full  use  of  his  arm, 
during  which  time  his  business  suffered,  as  he  was  unable  to  give 
proper  attention.  For  the  defence  it  was  suggested  that  Beardwood, 
on  being  told  that  the  car  was  not  going  to  Wbitefield,  got  off  while 
it  was  in  motion,  though  warned  not  to  do  so.  The  guard  stated 
that  he  put  his  hand  on  the  plaintiff’s  shoulder  to  prevent  him 
alighting  while  the  car  was  moving. 

The  plaintiff  was  awarded  £50  damages. 


Metbopolitan  Electbio  Supply  Co.,  Ltd.,  v.  Uxbbiegb  and 
Distbict  Electbic  Supply  Co.,  Ltd. 

A motion  in  this  matter  for  the  appointment  of  a Receiver  of  the 
defendant  comjany  was  before  Mr.  Justice  Neville  in  the  Chancery 
Division  on  Tuesday  last,  but  with  the  consent  of  all  parties  it  stood 
over  for  a week. 

It  was  stated  that  the  applicants  had  just  had  affidavits  from 
the  other  side  which  they  desired  to  answer. 


Laibd  v.  Ebith  Oil  Co. 

At  Dartford  County  Court  on  July  7th,  before  Judge  Emden, 
Wm.  James  Laird,  a wharf  labourer,  sued  the  Erith  Oil  Co.,  Ltd., 
for  damages  for  injuries  received  through  an  electric  shock. 

Flaintiff  stated  that  whilst  at  work  on  a barge,  he  took  hold  of 
a chain  from  an  electric  crane,  and  feeling  the  current  he  called  to 
the  crane  driver  to  switch  it  off.  He  did  so,  but  plaintiff 
could  not  release  his  hold,  and  it  was  not  until  the  current  was 
switched  off  that  he  could  do  so.  By  that  time  he  had  lost 
consciousness. 

Counsel  for  the  defence  admitted  that  the  accident  happened, 
but  contended  that  it  was  without  negligence  on  anyone’s  part.  It 
was  explained  that  the  accident  was  due  to  a defective  cable,  not 
protected,  lying  across  the  rails  on  which  the  crane  worked. 

Judgment  was  given  for  plaintiff  for  £75  and  costs. 


Nobth-Westebn  Electbicity  and  Poweb  Gas  Co. 

The  petition  by  Harper  Bros.  & Co.  and  others  for  the  compulsory 
windine  up  of  this  company,  was  again  before  Mr.  Justice  Neville, 
in  the  Winding-up  Court,  on  Tuesday  last, 

Mb.  Hansell,  for  the  petitioners,  now  stated  that  the  peti- 
tioners’ debt  bad  been  satisfied,  and  they  were  willing  to  have  the 
petition  dismissed,  with  costs. 

There  was  no  opposition  to  this  course  being  adopted,  and  his 
Lobdship  dismissed  the  petition  accordingly. 


Sequel  to  Fife  Pit  Explosion. 

The  hearing  of  actions  by  miners  and  their  dependants  in  con- 
nection with  the  recent  explosion  in  the  Fife  Coal  Co.’s  pit 
at  Lochore,  has  resulted  in  damages  being  awarded,  ranging 
from  £300  to  £500.  The  accident  took  place  in  the  Maiy 
Pit,  the  deepest  in  Fife.  In  the  course  of  operations  in- 
flammable gas  was  met  with,  and  safety  lamps  only  were  in  use. 
A fan,  driven  by  an  electric  motor,  circulated  a current  of  air 
throughout  the  workings.  Prior  to  the  accident  several  miners 
were  waiting  at  the  mid  - working  station  until  the  fireman 


reported  that  all  was  safe.  The  fireman  went  forward.to  the  motor 
and  switched  on  the  current,  the  pursuers  stated,  and  immediately 
a terrific  explosion  took  place.  Three  workmen  were  killed  or 
fatally  injured,  and  others  received  injuries.  The  pursuers 
imputed  the  fault  to  the  defenders  in  respect  that  their  system  of 
working  was  defective,  and  that  they  failed  to  observe  the  rules. 
The  company  contended  that  the  accident  not  being  attributable  to 
their  fault,  or  to  the  fault  of  those  for  whom  they  were  responsible, 
or  to  any  defect  in  their  system  of  working  the  mine,  they  were 
entitled  to  absolvitor.  After  a three  days’  trial,  the  jury  returned 
a verdict  for  the  pursuers.  Other  claims  were  settled. 


Fanshawe  v.  Salfobd  Cobpobation. 

On  9th  inst.  an  action  was  heard  at  the  Manchester  Assizes,  before 
Mr.  Justice  Hamilton,  in  which  Mr.  George  Henry  Fanshawe,  a 
clerk,  residing  at  Stanley  Grove,  Eccles,  sought  to  recover  damages 
against  the  Salford  Corporation  in  respect  of  an  accident  on 
January  11th,  by  which  he  lost  a leg. 

The  allegation  of  the  plaintiff  was  that  whilst  a passenger  on  one 
of  the  Corporation  tramcars  he  was  hustled  off  the  car  by  the  con- 
ductor and  fell  in  the  roadway,  his  leg  going  under  the  wheels  of 
the  car.  On  the  other  hand,  it  was  contended  by  the  Corporation 
that  the  plaintiff  was  under  the  influence  of  drink,  was  quarrelsome 
and  disorderly,  and  that  it  was  while  attempting  to  strike  the  con- 
ductor that  he  fell  under  the  car. 

The  jury  found  for  the  plaintiff,  and  awarded  £500  damages. 
Judgment  was  given  accordingly. 


Bbay  v.  Rawtenstall  Cobpobation. 

At  the  Rawtenstall  County  Court  monthly  sitting  just  held,  Judge 
Hamilton  heard  an  action  brought  by  Mrs.  Dorcas  Bray,  a widow, 
of  5,  Queen  Street,  Cloughfold,  for  personal  damages  sustained  in  a 
runaway  tram  disaster  between  Rawtenstall  and  Haslingden  on 
Christmas  Eve  last.  The  Corporation,  as  owners  of  the  car,  did  not 
deny  liability.  The  car  ran  backwards  a distance  of  over  a mile 
down  a declivity,  and  one  of  the  passengers  who  jumped  off  the 
vehicle  was  killed.  Mrs.  Bray  sustained  a fractured  jaw,  a bruised 
shoulder,  a cut  arm,  and  severe  shock  to  the  system.  It  was  stated 
that  probably  she  would  never  recover.  She  claimed  £100,  and  the 
Corporation  had  paid  £30  into  Court.  Judgment  was  given  for  the 
plaintiff  for  £60. 


The  Johannesbubg  Contbact— Appeal. 

On  Tuesday,  July  6th,  the  House  of  Lords,  consisting  of  the  Lord 
Chancellor  and  Lords  James,  Atkinson,  Gorell  and  Shaw,  allowed 
an  interlocutory  appeal  by  the  Municipal  Council  of  Johannesburg 
against  a decision  of  the  First  Division  of  the  Court  of  Session. 
The  respondents  were  D.  Stewart  & Co.  (1902),  Ltd.,  Glasgow, 
William  Beardmore,  shipbuilding  and  Bteel  manufacturer,  of 
Victoria  Street,  London,  and  Mrs.  Joseph  Beardmore  sued  as  the 
executrix  of  her  late  husband. 

The  action  arose  out  of  certain  contracts  under  which  the 
respondent  company  contracted  to  supply  the  appellants  with  gas 
producer  and  electric  generating  plant  for  electric  lighting,  power, 
tramway  and  other  purposes.  The  Town  Council  of  Johannesburg, 
in  September,  1903,  resolved  to  install  plant  for  the  production  and 
supply  of  electrical  energy  for  municipal  purposes,  and  issued 
forme.  The  specifications  were  divided  into  sections,  and  the 
tenders  made  by  Messrs.  D.  Stewart  & Co.  (1902),  Ltd.,  Glasgow, 
for  Sections  B,  C,  D and  E (the  last  three  being  electrical  generating 
machinery)  were  accepted.  The  plaintiffs  in  the  action  claimed 
that  as  the  defendants  were  in  breach  of  their  contracts,  they  were 
liable  to  repay  to  the  Council  the  payments  already  made  on 
account  of  the  contract  price,  and  to  pay  them  damages  for  breach 
of  contract. 

The  present  appeal,  so  far  as  this  part  of  the  action  was  con- 
cerned, related  entirely  to  the  determination  of  the  tribunal  and 
procedure  by  which  this  question  between  the  parties  was  to  be 
settled,  the  appellants  contending  that  the  question  fell  to  be 
decided  by  the  Court  being  outside  the  scope  of  the  arbitration 
clauses  contained  in  the  contracts.  The  Court  of  Session  decided 
that  the  question  should  be  decided  by  arbitration  in  England. 
Further,  they  dismissed  the  claim  against  the  sureties  as  being 
premature. 

The  Municipal  Council  appealed,  and  in  the  course  of  the  argu- 
ments, it  was  stated  that  the  sums  claimed  against  the  Scotch 
company  were  in  all  £418,694,  snd  against  the  sureties  (Mr.  William 
Beardmore  and  the  executrix  of  Mr.  Joseph  Beardmore)  £115,134. 

At  the  close  of  the  arguments,  the  Lobd  Chancellob  expressed 
the  opinion  that  the  arbitration  clauses  were  to  be  construed 
according  to  English  law,  and  that  so  construed  the  Courts  had 
power  to  enforce  the  contract.  He  was  further  of  opinion  that  the 
suit  against  the  sureties  bad  been  wrongly  dismissed. 

The  other  noble  and  learned  Lords  concurred,  and  the  appeal 
was  allowed,  with  costs,  and  the  action  was  directed  to  be  tried  in 
the  Scotch  Courts. 

Mr.  Clyde,  K.C  , Mr.  T.  B.  Morison,  K.C.,  and  Mr.  Mitchell 
appeared  in  support  of  the  appeal,  instructed  by  Faithfull  & Owen 
for  P.  Morison  & Son,  Edinburgh ; Sir  Robert  Finlay,  K.O.,  Mr. 
Macmillan,  the  Hon.  W.  Watson  and  Mr;  Fletcher  Moulton, 
instructed  by  Nicholson,  Graham  & Beesly  for  Davidson  & Syme 
Edinburgh,  were  for  the  respondents. 
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OUR  LEGAL  QUERY  COLUMN. 

[Questions  addressed  to  this  column  should  he  written  on  one  side 
of  the  paper  only.] 

"Legal”  writes: — “Will  you  be  kind  enough  to  advise  on  the 
following  ? A builder  owns  an  estate  on  which  he  lays  out  100 
small  houses,  and  contracts  with  the  electricity  supply  authority  to 
wire  the  whole  of  the  houses  on  the  estate ; the  authority  on 
their  part  agree  to  supply  the  current  at  contract  rate  per  lamp 
demanded,  and  lay  all  cables  and  connections  free  of  charge. 
Later,  when  the  builder  wishes  to  get  a supply  of  gas  into  each 
house  for  cooking  and  heating  purposes  only,  have  the  gas  company 
a right  to  refuse  to  lay  the  mains  for  this  purpose  apart  from 
lighting  ? In  several  parts  of  the  country  known  to  the  writer  the 
gas  authorities,  although  not  giving  point-blank  refusal  to  lay  the 
necessary  gas  mains  and  pipes,  are  pressing  the  builder  to  put  in 
gas  pipes  for  lighting  purposes  also.  Are  they  not  exceeding  their 
right  in  so  doing  ? And  is  not  the  builder  entitled  to  a gas  service 
for  heating  and  cooking  only — i.e.,  for  all  domestic  purposes  other 
than  lighting  ? ” 

##*  This  is  a question  the  answer  to  which  depends  upon  the 
statutory  terms  under  which  gas  is  supplied  in  the  district  in 
question.  These  may  or  may  not  be  different  from  the  terms  laid 
down  by  the  Gas  Works  Clauses  Act,  1871.  Tnat  Act  provides 
(by  Sec.  11)  that  the  undertakers,  upon  being  required  to  do  so, 
Bhall  provide  gas  for  any  premises  within  twenty-live  yards  from 
any  of  their  mains  ; and  (by  Sec.  36)  that  whenever  the  undertakers 
neglect  or  refuse  to  give  a supply  of  gas  to  any  owner  or  occupier  of 
premises,  within  the  limits  of  the  special  Acts,  entitled  to  the  same, 
under  such  pressure  as  is  prescribed,  they  shall  be  liable  to  a penalty 
not  exceeding  forty  shillings  for  each  day  during  which  such  default 
continues.  It  is  possible,  of  course,  that  the  provisional  order 
under  which  gas  is  supplied  in  the  district  in  question  makes 
special  provision  for  the  supply  of  gas  for  purposes  other  than 
lighting ; but  all  consumers  in  the  district  must  receive  equal  treat- 
ment. If  11  Legal  ” could  procure  a copy  of  the  provisional  order 
under  which  gas  is  supplied  in  his  district,  he  could  probably 
answer  all  these  questions  for  himself. 


REVIEWS. 


Electric  Lighting  and  Power  Distribution.  Vol.  I.  By  W. 

Perren  Maycock,  M.I.E.E.  London  : Whittaker  & Co. 

Price  6s.  net. 

This  is  the  seventh  edition,  and  is  practically  re-written* 
It  is  specially  suitable  for.  students  preparing  for  the 
Elementary  and  Ordinary  Grade  Examinations  of  the  City 
and  Guilds  of  London  Institute,  and  has,  indeed,  been  used 
for  many  years  throughout  the  country  for  this  purpose.  In 
the  present  volume  there  are  167  more  pages  and  over  100 
more  illustrations  than  in  the  previous  edition,  rendered 
necessary  by  the  advance  in  the  science  ; but  the  book  is 
still  very  compact  and  of  a size  suitable  for  students’  use. 

Though  the  work  as  a whole  is  elementary,  yet  the 
Btudent  is  supposed  to  be  acquainted  with  the  fundamental 
principles  of  magnetism  and  electricity,  and  to  have  a know- 
ledge of  simple  algebraical  equations  and  their  manipulation. 
Given  these,  he  should  find  that  he  has  before  him  one  of 
the  best  text-books  of  its  kind,  and  should  have  little 
difficulty,  if  he  be  in  earnest,  in  mastering  sufficient  of  the 
subject  to  enable  him  easily  to  pass  the  above-mentioned 
examinations. 

How  very  difficult  it  is  to  write  a good  text-book  on 
elementary  electrical  engineering  ; what  a nice  balance  must 
be  struck  between  theory  and  practice,  between  mathe- 
matics and  experiment,  between  the  fundamental  and  side 
issues  ! Little  wonder,  indeed,  that  a suitable  work  is  rare 
and  difficult  to  obtain:  The  work  under  review,  however, 

as  is  evidenced  by  a popularity  of  so  many  years,  to  a large 
extent  satisfies  the  needs  of  the  student,  and  we  cannot  fail 
to  be  struck  on  perueal  of  its  pages  with  the  orderly  and 
systematic  arrangement,  with  the  clear  and  succinct  defini- 
tions, with  the  original  and  suitable  illustrations,  and  with 
the  care  taken  to  touch  upon  and  explain  only  those  parts 
of  the  subject  that  are  of  fundamental  importance  to  the 
young  engineer. 

With  regard  to  resistances  the  author  contents  himself 
with  a few  well-drawn  figures,  thus  fixing  the  mind  on 
principles  and  nob  confusing  it  with  useless  and  academic 
side  exercises.  Fall  of  potential  is  illustrated  by  hydraulic 
analogy — the  diminution  of  head  through  resistance  of 
water  flowing  in  a pipe.  This  is  good  in  its  way,  but  we 


think  that  few  of  the  students  who  will  find  this  book  use- 
ful will  have  actually  seen  the  experiment  for  themselves, 
and  unless  they  have  done  so  the  analogy  is  useless,  as 
this  particular  experiment  is  one  that  muBt  be  seen  to  be 
believed. 

In  describing  the  effects  of  current,  a section  is  given 
to  the  phenomena  of  radiation,  a novelty  in  a work  of  this 
kind.  Mention  is  made  of  cathode  rays  and  Riintgen  rays, 
the  peculiar  effects  of  the  latter  being  well  detailed,  and  a 
diagram  of  their  effect  on  the  fluorescent  screen  inserted. 
A point  that  is  very  noticeable  with  regard  to  the  direction 
of  the  field  induced  by  a current  is  a number  of  excellent 
diagrams,  which  show  a student  very  clearly  the  relation 
between  current  and  field.  We  have  seen  nothing  like  this 
before,  and  we  know  from  experience  that  the  teacher  will 
find  them  very  valuable  indeed.  A similar  diagram  is  the 
one  determining  the  polarity  of  a solenoid  or  of  an  electro- 
magnet. 

Under  the  section  “ Experiments  on  Induction,”  we  have 
again  to  note  the  very  luminous  diagrams  on  the  motion  of 
a current-carrying  conductor  when  placed  in  a magnetic 
field,  and  the  diagram  illustrating  magnetic  drag.  The 
latter  is  particularly  interesting,  and  gives  a student,  at  a 
glance,  a reason  for  the  phenomenon.  A very  useful  chapter 
is  that  which  deals  with  electric  bells,  contact  makers,  fire 
alarms,  rules  for  bell  wiring,  indicators,  relays,  circuit 
diagrams,  earth  returns  and  telephones  ; the  circuit  diagrams 
are  especially  interesting  and  clear. 

In  Chapter  YI,  that  most  difficult  matter  to  the  young 
electrical  engineer,  the  laws  of  magnetomotive  force,  is 
taken  up.  We  consider  this  one  of  the  best  chapters  ever 
written  on  this  subject  for  an  elementary  student. 

Chapter  VII  is  on  electrical  measurement,  and  we 
notice  that  the  illustrations  here  resemble  the  stuff  we  are 
accustomed  to  see  in  the  workshop,  and  not  the  prim, 
impossible  apparatus  we  behold  in  many  text-books. 

The  last  chapters  have  to  do  with  the  construction  of  the 
dynamo,  the  examples  chosen  being  up-to-date  modern 
specimens. 

On  the  whole  this  book  is  the  best  of  its  kind  that  we 
have  come  across,  and  it  is  safe  to  predict  that  the  new 
edition  will  enhance  its  popularity. 


Heat  for  Engineers.  By  Chas.  R.  Darling.  London  : 

E.  & F.  N.  Spon,  Ltd.  Price  12s.  6d.  net. 

As  pointed  out  in  the  preface,  the  author  seeks  to  deal 
with  the  “ numerous  applications  of  heat  in  modern  industrial 
processes,  and  to  furnish  the  information  and  data  required 
for  a correct  understanding  of  the  thermal  phenomena 
involved.” 

The  book  consists  of  21  chapters  and  some  415  pages. 
Amongst  the  chapters  are  those  on  “ Practical  Applications 
of  the  Property  of  Expansion,”  in  which  pendulums  and 
steam  traps  are  dealt  with. 

There  is  a chapter  on  “The  Measurement  of  High 
Temperatures,”  and  pyrometers  of  all  types  are  dealt  with, 
from  Wedgewood’s  to  the  more  recent  Callender,  Roberts- 
Austen,  and  Le  Chatelier  types. 

Another  interesting  chapter  is  that  on  “ Practical  Appli- 
cations of  Fusion  and  Allied  Phenomena.”  Here  the  action 
of  water  sprinklers  is  dealt  with,  and  the  use  of  sodium 
acetate  in  footwarmers. 

Low  temperatures  are  discussed  in  Chapter  XY,  and  the 
following  chapter  gives  complete  descriptions  of  refrigerating 
apparatus.  The  various  refrigeiators  illustrated  would 
rejoice  the  heart  of  Sir  Francis  Bacon,  who  lost  his  life 
through  a chill  caught  by  packing  a chicken  in  snow  to  see 
whether  its  flesh  could  be  preserved.  The  temperature 
necessary  to  preserve  most  meats,  vegetables,  &c.,  is  about 
33°-40°  F.,  and  only  in  a few  cases  is  it  necessary  to  go 
below  32°  F.  by  a few  degrees. 

The  lagging  of  steam  pipes  is  dealt  with  on  page  323,  and 
there  the  author  gives  an  improved  electrical  method  of 
testing  laggings. 

Ventilation,  fire  grates,  and  chimneys  follow,  and  the 
limitations  of  formulas  are  discussed.  Electric  radiators 
receive  rather  drastic  treatment  towards  the  end  of  this 
chapter,  and  one  might  suggest  that  here  “ comparisons  are 
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odious,”  and  that  electric  radiators  are  very  nice  things  if 
one  can  afford  them.  In  order  to  make  a strict  comparison, 
the  fact  that  coal  is  burnt  in  a coal  fire  when  it  is  not  wanted 
has  to  be  considered,  and  servants’  wages  reckoned  at  so 
much  per  hour  must  be  taken  into  account.  Perhaps  if 
the  author  did  this  instead  of  merely  comparing  heat  units 
in  an  unpractical  manner,  he  wonld  be  surprised  to  see 
what  happens  in  cases  where  rooms  have  to  be  only  tem- 
porarily heated. 

The  final  chapter  discusses  the  losses  in  steam  engines 
and  refrigerating  machinery. 

We  congratulate  the  author  on  producing  quite  a useful 
treatise.  The  task  of  teaching  “ Heat  ” — a somewhat  “ dry  ” 
subject  (as  students  generally  remark) — in  a practical  way 
is  no  easy  matter,  and  the  present  work  stands  almost  by  itself 
as  the  only  treatise  on  “ Practical  Heat.” 

It  is  well  printed  and  illustrated. 


Boiler  Feed  Water.  By  F.  A.  Axdehson,  B.Sc.  (Lond.). 

London  : The  Electrician  Printing  and  Publishing  Co. 

Price  6s.  net. 

This  is  an  attempt  to  place  the  subject  of  boiler 
incrustation  and  corrosion  fully  before  the  engineer,  with 
special  reference  to  the  reduction  of  the  hardness  of  water,  to 
which  incrustation  is  due. 

Probably  most  hard  waters  can  be  treated  fairly  well  by 
the  Clark  process  and  its  modifications,  but  with  many 
waters  there  are  complications  of  which  the  engineer  should 
be  aware.  Lime  will  remove  lime  carbonate  wholly,  but  to 
remove  lime  sulphate  requires  soda,  and  the  sulphate  is  not 
removed ; it  is  only  converted  into  a new  soluble  salt  of’ 
soda,  and  gives  rise  to  a danger,  for  it  may  concentrate  in  a 
boiler,  and  cause  trouble. 

An  engineer  in  charge  of  boilers  must  be  alive  to  all  their 
tricks,  and  alert  against  being  canght  napping.  He  can 
see  the  coal  fed  into  the  furnace,  bnt  the  feed  water  goes 
in  unseen,  to  perhaps,  tenfold  the  weight,  and  may  carry  in 
great  quantities  of  salts. 

The  author  confines  his  studies  chiefly  to  the  ordinary  lime 
and  soda  re-agents.  He  makes  very  little  reference  to  the 
barium  salts  ; perhaps  he  thinks  they  are  still  outside  the 
realm  of  practical  cost.  But  the  barium  salts,  for  sulphate 
reduction,  more  especially,  deserve  more  mention,  if  only  to 
urge  on  some  electrochemist  to  study  their  formation 
electrolytically. 

A few  boiler  scale  analyses  are  tabulated  as  examples,  two 
of  them  from  Canada  showing  high  percentages  of  magnesium 
salts.  The  analysis  of  a scale  is  no  sure  criterion  of  what 
was  in  the  water.  The  author  explains  the  various  reactions 
which  cause  this  and  other  apparent  anomalies. 

I nder  the  head  of  corrosion  we  find  no  reference  to  that 
which  often  goes  on  under  an  apparently  clean  white  sulphate 
scale.  This  sort  of  corrosion  may  be  found  in  boilers  at 
Barton. 

On  the  other  [hand,  the  author  suggests  a case  of  two 
waters,  harmless  alone,  but  which  would  cause  corrosion  if 
mixed.  This  is  quite  true,  and  we  have  known  where  a pair 
of  Yorkshire  streams  appeared  each  to  be  very  good  for 
boilers,  yet  when  they  were  mixed  a few  hundred  yards  lower 
down,  a boiler  fed  with  the  mixed  water  was  corroded  rapidly. 

Also,  water  that  is  good  enough  for  low  pressure  may  be 
corrosive  at  modern  pressures,  for  the  higher  temperature 
may  change  the  behaviour  of  some  of  the  salts  present. 

Chapter  III  is  the  chemists’  chapter  — for  use  in  the 
laboratory — for  it  deals  with  water  analysis  and  soap  testB. 
Chapter  IY  is  a continuation  of  it,  and  Chapter  Y deals 
with  the  practice  of  water  softening,  no  attempt  being  made 
to  describe  the  details  of  apparatus.  Their  action  is 
described  generally,  and  the  results  are  given  in  formulae. 
Silver  and  phenolphthalein  tests  are  cited,  and  stress  is  laid 
on  the  importance  of  pure  lime,  such  as  “Buxton,”  by 
which,  of  course,  is  generally  meant  Derbyshire  lime  from 
the  carboniferous  rocks  of  that  county. 

White  chalk  lime  is  good,  but  hydraulic  or  aluminous 
limes,  such  as  Dorking  gray  lime,  are  less  suitable.  The 
various  forms  of  soda  are  described,  and  the  cost  compared 
per  1,000  gallons  softened  of  interchangeable  re-agents.  An 
interesting  question  is  discussed  by  the  author  in  respect 


of  how  far  it  is  desirable  to  deal  with  magnesia.  He  thinks 
that  if  lime  carbonate  be  removed,  magnesia  may  remain  if 
present  in  other  than  the  carbonate  form.  Magnesia  has, 
he  says,  little  tendency  to  form  scale. 

Thus,  it  will  be  seen  that  the  author  has  thought  on  his 
subject,  and,  perhaps,  stirred  up  controversial  matter.  And 
we  seem  to  see  between  the  lines  that  the  lime  and  the  soda 
treatments  are  not  all-satisfying.  As  Bunch’s  footman 
thought,  with  his  beef  and  mutton  diet,  it  was  high  time 
another  animal  was  invented,  so,  perhaps,  it  is  high  time 
another  softening  re-agent  was  discovered.  Barium  salts 
have  points  of  great  excellence.  True,  they  are  poisonous 
and  have  a huge  atomic  weight.  But,  on  the  other  hand, 
they  are  insoluble  and  cannot  exert  their  toxic  property. 
They  have  peculiarly  good  qualities  for  easy  use,  and  the 
author,  as  we  have  said,  might  give  room  to  a discussion 
of  them  in  a future  edition. 

A sixth  chapter  treats  of  grease  in  boilers.  Has  the 
author  sufficiently  considered  the  supposed  danger  of  greasy 
water  and  magnesia  salts  ? 

The  removal  of  oil  is  very  difficult.  The  de  Laval  cream 
separator  will  take  out  much  of  the  oil  from  condensed 
water,  but  does  not  seem  to  take  it  all  out.  Then  there  are 
electrical  methods,  said  to  be  very  efficacious,  and  methods 
of  coagulation. 

We  can  hardly  agree  with  the  paragraph  on  page  130,  which 
says  that  in  softening  circulating  water  it  is  only  necessary 
to  deal  once  with  the  main  quantity  and  then  to  soften  the 
make-up.  This  might  be  true  if  softening  did  remove  all 
the  scale-forming  matter.  But  it  does  not ; circulating 
water  by  constant  evaporation  becomes  as  “ haid  as  a brick- 
bat,” and  must  be  repeatedly  re-softened. 

A final  chapter  on  steam  boilers  contains  some  good 
general  advice  on  boiler  setting  and  management.  We 
might  add  to  this,  that  when  there  is  the  slight  risk  of 
grease  getting  into  a boiler,  the  latter,  when  laid  off,  should 
be  well  blown  off  by  way  of  its  scum  trough,  so  as  to  remove 
floating  grease  and  prevent  it  from  settling  down  on  the 
plates  when  the  boiler  is  finally  blown  down  in  the  usual 
way.  Turning  over  a page,  we  find  the  author  recom- 
mends this  very  safeguard  at  page  142. 


BUSINESS  NOTES. 


Electrical  Enterprise  in  the  Near  East.— At  the 

end  of  April  we  announced  that  an  international  financial  group 
had  been  formed  for  the  promotion  of  electrical  enterprises  in  the 
Orient,  and  that  a trust  company  would  first  be  constituted  at 
Zurich.  The  latter  has  now  been  established  under  the  title  of  the 
Union  Ottomane,  Social  e pour  Entreprises  Electriques  en  Orient, 
with  headquarters  at  Zurich,  and  with  a share  capital  of  £480,000 
divided  into  £20  bearer  shares,  of  which  one-half  has  pro- 
visionally been  paid.  The  objects  of  the  companyare  the  initiation 
and  execution  of  all  kinds  of  transactions  which  refer  either  directly 
or  indirectly  to  the  erection,  purchase,  working,  transformation  and 
the  sale  of  electrical  undertakings,  and  in  particular  those  which 
aim  at  lighting,  the  transmission  of  power,  railway  working  and 
electro-chemistry  in  the  Orient.  The  promoting  syndicate,  which 
is  headed  by  the  Deutsche  Bank  of  Berlin,  comprises  the  following 
influential  firms  and  individuals : — 


Soci4t£  GiSn^r&le,  Paris. 

Banque  Impdriale  Ottomane,  Paris. 
Thalmann  & Co.,  Paris. 

Continentals  Gesellschaft  fur  Elek- 
trische  Unternebmungen. 
Commerzienzat  A.  Walker. 

Paul  Daneette,  Brussels. 
Mitteldeutsche  Credit  Bank. 
Gebrnder  Bethmann. 

Gesellschaft  fur  Elektrische  Indus- 
trie, Basle. 

Banque  de  Paris  et  des  Pays  Bas. 


A.  Spitzer  & Co.,  Paris. 

Josse  Allard,  Brussels. 

Commerzund  Disconto  Bank. 

M.  M.  Warburg  & Co. 

Elektrische  Licbt  und  Kraft  Anlagen, 
Berlin. 

Jacob  8.  H.  Stern. 

Vienna  Bank  Verein. 

Bank  fur  Elektrische  Unternehmun- 
gen,  Zurioh. 

Scbweizerische  Credit  Anstalt, 
Zurich. 


The  board  of  directors  of  the  company,  whose  headquarters  are  at 
the  premises  of  the  Swiss  Credit  Anstalt,  Zurich,  comprises  repre- 
sentatives of  the  banks  mentioned,  and  includes  the  names  of 
W.  C.  Escher,  of  Zurich,  and  Dr.  Walther  Ratbenau,  of  Berlin. 
It  will  be  seen  that  whilst  French,  German,  Belgian,  Swiss  and 
Austrian  capital  is  represented  by  the  promoters,  the  participation 
of  English  interests,  contrary  to  former  reports,  finds  no  part  in  the 
undertaking. 


Anglo-Rnssian  Trade. — We  have  received  a copy  of 
the  Anglo- Russian  Gazette,  a new  3d.  paper  which  contains  a good 
deal  of  matter  of  interest  to  those  who  are  concerned  with  the 
development  of  trading  relations  between  England  and  Russia 
The  publishing  offices  are  at  Salisbury  House,  E.O. 
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Oar  Trade  in  Canada. — In  a recent  article  we  commented 

upon  the  imperative  necessity  of  devoting  greater  attention  to  the 
fostering  of  electrical  trade  between  this  country  and  Canada,  and 
we  quoted  the  views  expressed  to  us  by  a Canadian  electrical 
engineer  who  recently  paid  a visit  to  this  country.  In  order  that 
the  matter  may  not  be  lost  sight  of,  and  to  lend  support  to  the  com- 
ments that  we  and  others  have  made  at  different  times,  we  quote 
the  following  extracts  from  an  article  “ by  a Canadian  expert  ” 
appearing  in  the  Daily  Mail  of  Friday  last.  The  titles  of  the 
are,  “ Canada’s  Trade  ; Indictment  of  our  Manufacturers ; 1 Common 
Cause  ’ of  Failure.”  The  author  writes  : — 

11  The  common  cause  of  the  comparatively  low  standing  of  British 
imports  into  Canada  is  the  indifference  of  the  British  manufacturer. 
The  merits  of  the  British-made  article  are  recognised  by  the 
Canadian  people.  It  is  preferred  to  the  foreign,  and  we  have  given 
practical  evidence  of  our  preference  by  admitting  British  goods  at 
33 1 per  cent,  less  duty  than  the  goods  of  any  other  country. 

“ But  if  the  British-made  article  were  a hundred  times  more 
meritorious,  and  if  the  people  of  Canada  were  100  times  more  eager 
to  buy  it,  results  could  not  follow  without  the  necessary  initiative 
on  the  part  of  the  British  manufacturer.  The  purchaser,  in  these 
days  of  Btrenuous  competition,  will  not  go  to  the  seller,  and  that, 
in  sharp  contrast  to  the  methods  of  the  United  States  merchant,  is 
what  the  British  manufacturer  seems  to  expect  the  Canadian  pur- 
chaser to  do. 

“ Few  commercial  travellers  for  British  houses  are  to  be  met  in 
Canada,  There  is  but  a feeble  effort  on  the  part  of  the  British 
merchant  to  get  in  touch  with  his  Canadian  customer.  His  cata- 
logues contain  price  lists  in  pounds,  shillings  and  pence,  which 
nullify  their  value  to  a large  majority  of  the  people  they  reach.  In 
what  little  advertising  the  British  merchant  does  in  Canada,  there 
is,  in  many  instances,  the  same  careless  disregard  of  modern  business 
methods. 

“ Great  Britain  has  held  her  own  in  Australia  and  South  Africa, 
as  the  trade  returns  prove.  The  British  manufacturer  has  not  held 
his  own  in  Canada.  I venture  to  say  that  if  he  had  shown  the 
same  languid  interest  in  the  African  and  Australasian  markets 
that  he  has  so  long  shown  in  the  Dominion,  the  outcome  in  these 
places  would  have  been  the  same. 

“ When  I was  in  Montreal  a few  weeks  ago  I talked  with  an 
advertising  manager  who  is  associated  with  one  of  Canada’s  largest 
firms. 

“ * There  are  advertisements,’  he  said, ‘that  have  been  running 
without  a change  of  copy  for  25  years.  I know  of  one  advertise- 
ment in  a leading  Toronto  paper  which  I can  remember  as  a boy. 
It  is  Btill  there  without  a solitary  change,  with  its  ancient  cut  and 
ancient  wording.’ 

“ Though  I have  made  the  closest  inquiries  among  business  men, 
I have  yet  to  learn  of  a British  manufacturer  who,  having  put 
forth  the  necessary  initiative  in  Canada,  has  failed  to  secure  his 
Bhare  of  Canadian  patronage. 

“ Mr.  Grigg,  the  British  Trade  Commissioner,  who  made  intelli- 
gent study  of  trade  conditions  in  our  land,  gave  four  reasons  for 
Great  Britain’s  unfavourable  showing  in  Dominion  trade: — 

“ 1.  Lack  of  commercial  agents  in  Canada. 

11  2.  Geographical  position  of  the  Dominion. 

“ 3.  Inability  of  the  British  manufacturer  to  adapt  goods  to 
to  Canadian  requirements. 

“ 4.  Indifference  of  British  merchants  to  the  Canadian  market. 

“ In  my  opinion  the  fourth  factor  should  be  mentioned  first.  If 
the  British  manufacturer  woke  up  and  studied  our  market,  he  would 
rapidly  repeat  the  success  he  has  so  constantly  won  in  the  other 
parts  of  the  Empire.” 

Curtis  Steam  Turbines. — Tbe  following  is  a list  of 

orders  that  have  been  received  by  the  British  Thomson- Houston 
Co.,  Ltd.,  for  Curtis  turbines  of  the  horizontal  type  for  exhaust 
and  mixed  pressure  : — 

Cleveland  & Durham  E.P.  Co.  (Teesbridge). — One  1,600-xw,  two-stage  plain 
exhaust  three-phase  alternator. 

Fife  Coal  Co.— Two  750-kw,  three-phase  mixed  pressure. 

Earl  Fitzwilliam  Collieries.— One  350- kw.  mixed  pressure  A.c. 

Wath  Main  Colliery.— One  500-kw.  plain  exhaust  A.c. 

Braidwater  Spinning  Co.,  Ireland. — One  750-kw.  mixed  pressure  A.c. 

Bolsover  Colliery  Co. — One  500-kw.  a.c.  plain  exhaust. 

Lothian  Coal  Co.—  One  560-kw.  mixed  pressure  d o. 

Bhirebrook  Colliery  Co.— One  500-kw.  mixed  pressure  A.C. 

Bolckow,  Vaughan.— One  750-kw  mixed  pressure  a.c. 

Carrongrove  Paper  Co.— One  1,000-kw,  high  pressure  A.c. 

Oriental  Timber  Co.— One  750-uw.  mixed  pressure  a.c. 

Watford  U.D.C.— One  500-kw.  high  pressure  A.c. 

Hakota  E.L.  Co.— One  1,000-kw.  high  pressure  A.C. 

It  may  be  added  that  repeat  orders  for  vertical  Curtis  steam 
turbines  have  been  received  from  the  Liverpool  Corporation  for  its 
Lister  Drive  station,  where  three  vertical  Curtis  Bteam  turbines 
are  installed  and  giving  satisfaction,  and  that  five  vertical  Curtis 
steam  turbines  are  installed  at  the  County  of  London  Electric 
Supply  Co.’s  stations. 

Exhibition. — Another  scientific  Exhibition,  on  similar 
lines  to  that  which  proved  so  successful  in  1907,  is  to  be  held  at 
the  Royal  Horticultural  Hall,  Westminster,  S.W.,  in  October  next. 
The  exhibits  will  include  engineering  models,  electrical  and 
scientific  apparatus,  lathes  and  light  workshop  appliances,  model 
aeroplanes,  and  technical  education  equipment.  A number  of 
firms  have  already  taken  space,  and  a very  interesting  display  is 
assured.  An  attractive  feature  will  be  the  exhibits  in  the  competi- 
tions for  model  and  scientific  apparatus  making,  several  events  for 
both  amateur  and  professional  workers  having  been  arranged,  for 
which  prizes  arc  being  offered.  Full  particulars  mav  be  obtained 
from  the  organisers,  Messrs.  Pkhcival  Marshall  & Co.,  2G-29, 
Poppin’s  Court,  Fleet  Street,  London,  E.C. 


Electricity  at  the  Golden  West,  Earl’s  Court.— 


There  is  not  a great,  deal  which  is  of  special  interest  to  electrical 
engineers  at  the  Golden  West,  but  there  are  one  or  two  things 
which  attracted  our  attention  during  a recent  visit.  One  of  these 
was  the  automatic  telephone  exchange  exhibited  by  the  Automatic 
Electric  Co.,  which  is,  we  think,  worthy  of  notice.  The  use  of 
automatic  telephone  exchanges  would  be  limited  in  this  country 
to  private  installations.  The  intercommunication  system  is  useful 
up  to  a certain  point,  beyond  which  an  exchange  becomes  necessary, 
and  this,  of  course,  involves  the  expense  of  an  exchange  attendant. 
The  exchange  attendant  introduces  the  time  element,  that  is  to 
say,  there  is  always  a certain  amount  of  time  lOBt  in  ringing  up 
the  exchange,  giving  her  the  number  and  then  waiting  for  her  to 
call  up  the  number,  make  the  necessary  through  connection,  and 
advise  subscribers  that  they  are  connected.  The  automatic  system 
reduces  this  to  a minimum,  the  time  required  being  very  little 
more  than  in  the  intercommunication  system.  In  the  latter  all  one 
has  to  do  is  to  press  one  button  or  move  a lever  to  the  required 
number,  and  then  use  the  instrument.  In  the  automatic  system 
the  only  difference  is  that  one  or  two  seconds  more  are  taken  up 
in  moving  the  lever  once  for  each  digit  of  the  subscriber  s number. 
During  our  visit  the  operator  rang  up  some  half-dozen  people  in 
about  half  a minute,  whereas  with  the  manually-operated  exchange 
system  one  would  be  fortunate  to  get  one  call  through  in  twice  the 
time.  If  one  rings  up  an  engaged  subscriber,  the  engaged  signal 
is  automatically  given ; if  an  instrument  is  out  of  order  a dis- 
tinctive signal  is  also  given.  In  fact,  the  automatic  system  appears 
to  do  everything  that  the  ordinary  “ Hello  girl  ” accomplishes,  and 
does  it  silently  and  more  expeditiously.  Another  interesting  feature 
is  the  side  show  of  X-ray  apparatus  in  charge  of  Mr.  Dean,  who  is 
one  of  the  pioneers  who  have  suffered  in  the  cause  of  X-ray  science. 
He  shows  the  most  up-to-date  apparatus  in  radiography,  including 
the  safety  screens  which  are  now  used  by  operators.  He  claims 
that  by  means  of  the  apparatus  he  exhibits  the  operator  is  quite 
immune  from  harmful  effects.  There  are  several  other  interesting 
exhibits  in  the  way  of  tools  and  engineering -apparatus  generally. 


AthJetics. — The  second  annual  athletic  meeting  of  the 

various  Vickers,  Sons  & Maxim’s  works  was  held  at  the  Vicker  s 
Sports  Club  Ground,  Carbrook,  Sheffield,  on  Saturday  afternoon, 
July  10th,  teams  from  the  following  works  taking  part:— Vickers, 
Sons  & Maxim,  Sheffield,  Barrow-in-Furness,  Erith  and  London 
Office  ; the  Wolseley  Tool  and  Motor-Car  Co.,  Ltd.,  Birmingham  ; 
and  the  Electric  and  Ordnance  Accessories  Co.,  Ltd.,  Birmingham. 
Prizes  to  the  total  of  £60  were  offered,  and  in  addition  a 30-guinea 
silver  challenge  cup  was  competed  for,  to  be  held  for  one  year  by 
the  works  whose  representatives  secured  the  highest  number  of 
points.  In  addition  to  those  for  employes  only,  there  were  several 
open  events,  including  two  for  local  school  children.  The  holders 
of  the  challenge  cup  for  the  ensuing  year  are  the  Barrow  Works  of 
Messrs.  Vickers,  Sons  & Maxim,  who  sent  up  a contingent  of 
splendid  athletes,  and  secured  three  first,  three  seconds,  and  two 
thirds,  making  a total  of  17  points  out  of  a possible  36.  Consider- 
ing that  only  seven  men  were  present  from  Barrow,  this  is  a very 
meritorious  performance.  The  winners  of  the  cup  last  year  were 
the  Electric  and  Ordnance  Accessories  Co.,  Ltd  , Birmingham. 
The  Master  Cutler,  Mr.  Douglas  Vickers,  wa9  present  during  the 
afternoon,  and  presented  the  prizes  and  challenge  cup  to  the 
successful  competitors. 


Trade  Announcements.— Messes.  Stoodley  Bkos., 

dectrical  engineers,  have  opened  new  business  premises  at  The 
Yrcade,  Aldershot. 

Messrs.  W.  T.  Glover  & Co.,  Ltd.,  of  Trafford  Park,  Man 
shester,  inform  us  that  they  have  appointed  Messrs.  Haslam  and 
3chontheil,  of  Western  Mail  Chambers,  Cardiff,  to  represent  theta 
n South  Wales,  for  the  supply  of  electrical  wires,  cables  and 

iccessories.  , .. 

Messrs.  Gillespie  & Beales,  of  Amberley  House,  Norfolk 
Street,  Strand,  have  been  appointed  selling  agents  for  the  Bastian 
jlectric  heating  and  cooking  devices,  which  were  described  in  our 
H>sti  issue. 

Mr.  J.  Lambie,  in  conjunction  with  Mr.  C.  R.  Wrigley,  lata  of 
Laurence,  Scott  & Co.,  Ltd.,  of  Norwich,  are  taking  over  the 
London  contracting  business  of  tbe  Walsall  Electrical  Co  , Ltd.,  at 

116  City  Road.  Messrs.  Lambie  & Wrigley  will  also  represent  the 

Wallsall  Electrical  Co.,  Ltd.,  for  tbeir  various  manufactures,  in- 
cluding all  classes  of  switchboards  and  measuring  instruments.  The 
telephone  number  remains  unaltered,  viz.,  8,841,  London  Wall. 

The  British  Oil  Co.  have  removed  to  Noifolk  House,  Lawrence 
Pountney  Hill,  E.C.  ,,  - , 

On  and  after  the  15th  inst.,  the  address  of  the  Newcastle  office  of 
the  Union  Electric  Co.,  Ltd.,  will  be  Collingwood  Buildings, 
Newcastle-on- Tyne. 


Mexico. — According  to  the  Mexican  Herald  a company, 

o be  known  as  the  Mexico  Steel  and  Chemical  Co.,  has  been 
ormed,  with  a capital  of  $1,000,000  (about  £102.000),  to  manu- 
seture  steel  and  chemical  products  by  the  use  of  electrical  power. 
York  is  soon  to  be  begun  on  the  plant,  which  it  is  hoped  will  be 
omplet.ed  within  a year.  It  is  intended  to  manufacture,  among 
t.her  things,  rails,  steel  castings,  shoes  and  dies  for  mining  mills, 
nd  calcium  carbide. — Board  of  Trade  Journal. 


South  African  Exhibition. — H.M.  Trade  Com- 

niesioner  for  South  Africa  (Mr.  R.  Sothern  Holland)  now  reports 
hat  it  has  been  decided  to  hold,  instead  of  an  international 
sxhibition,  a South  African  exhibition  on  a large  scale;  it  will 
nclude  an  international  Bbow  of  agricultural  implements  and 
nachiuery,  electrical  appliances,  motor  cars,  &c. 
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Catalogues  and  Lists. — Mr.  Jens  Orten-Bovinu, 

72  74,  Victoria  Street,  Westminster,  S.W.— 82-page  catalogue 
(No.  27E)  containing  well- illustrated  particulars  and  prices  of  Dr. 
Horn’s  patent  tachometers  for  launch,  turbine,  tramway,  locomotive 
and  other  service,  also  tachographs,  engine  counters,  and  electrical 
counters  for  distance  operation.  We  understand  that  five  special 
turbine  tachometers  are  being  installed  on  the  turbines  for  the 
Westminster  Electric  Supply  Corporation.  In  all  probability, 
these  tachometers  will  shortly  be  manufactured  under  licence  in 
England. 

Messes.  W.  T.  Henley's  Tklegbafh  Wobks  Co.,  Ltd.,  Blomfield 
Street,  London  Wall,  E C. — New  list  (32  pages)  containing 
particulars,  with  prices,  of  jointing  tapes,  compounds,  jointers’ 
tents,  tool-boxes  and  tools,  safety  lamps  and  acces.-ories.  It 
sets  out  in  convenient  form  particulars  of  a large  variety  of 
insulating  and  other  tapes.  It  describes  their  various  properties 
and  the  purposes  for  which  they  are  best  suited,  with  particulars 
as  to  the  prices,  widths,  weights,  &c. — information  likely  to  be 
of  service  to  tramway  engineers,  mains  superintendents,  mining 
engineers  and  electrical  contractors. 

Union  Electbic  Co.,  Ltd.,  Park  Street,  Southwark,  S.E. — List 
No^  6,020,  of  about  30  pages,  dealing  fully  with  their  “ Fortiter  ” 
direct-current  motor-starting  switches,  controllers  and  resistance 
apparatus.  Tabulated  data,  with  illustrations  and  prices,  are  given, 
also  diagrams  of  connections  and  dimension  sketches.  A number  of 
special  devices  to  which  attention  may  be  called  are  : Motor-starters 
with  oil-cooled  resistances,  with  field-rever-iDg  switches,  and  with 
step-by-step  slow  action,  also  standard  6peed  regulators  without 
automatic  features,  and  motor-starters  of  the  multiple-solenoid 
type. 

Messes.  Abnold  Goodwin  & Fon,  Ltd.,  Sumner  Street,  South- 
wark Bridge,  S.E. — Several  leaflets  relating  to  their  runways, 
lifting  blocks,  the  "Beatall”  system  of  raising  water  by  com- 
pressed air,  also  their  pulleys,  shafting,  gearing,  &c. 

Adams  Manufactubing  Co.,  Ltd.,  Bedford. — Large  collection  of 
illustrated  lists  in  binding  cover,  describing  some  of  their  Standard 
types  of  “Igranic”  motor  starting  and  controlling  apparatus  for 
alternating  and  direct- current  duty.  It  is  difficult  to  know  where 
to  begin  in  trying  to  indicate  the  contents  of  these  lists,  for  they 
cover  such  a variety  of  manufactures,  starting  with  rheostats  of  heavy 
duty  type,  fool-proof  motor  starting  rheostats,  automatic  solenoid 
pomp  starting  rheostat",  rheostats  for  large  motors,  for  air  com- 
pressors, capstans,  winches,  and  for  slip-ring  three-phase  induction 
motors  ; self-acting  motor  stirting  switches,  compound  starting  and 
speed  regulating  rbeostatsfor  shunt  or  compound-wound  motors  for 
machine  tools;  shunt  field  regulators,  motor-speed  regulators,  con- 
trollers for  organ  blowing,  reversible  lift  controllers,  and  controllers 
for  rotary  printing  machines.  All  these  and  many  more  classes  of 
“ Igranic  ” apparatus  are  illustrated  and  described,  lists  of  prices 
and  dimensional  particulars  being  also  given. 

Messes.  Cowans,  Ltd.,  Springfield  Lane,  Salford.— Twenty  odd 
leaflets  (caught  in  a red-covered  binder)  neatly  illustrating  on  art 
paper  a number  of  the  firm’s  manufactures,  commencing  with  the 
Cowan-Still  regulating  transformers,  and  proceeding  with  resistances, 
generator  rheostats,  spring-break  switches,  house  service  and 
motor  switches,  switch  fuses,  field-breaking  switches,  service-joint 
boxes,  Andrews’s  patent  current  direction  indicator,  oil  and  other 
circuit  breakers,  overload  relays,  and  other  things,  concluding  with 
current  transformers. 

Messbs.  Tetley  & Co.,  Fa lcm  Electrical  Works,  Salford.— 
Price  list  No.  30,  relating  to  the  “Falcon”  liquid  motor  starters 
and  control  panels  of  d c.  and  polyphase  slip-ring  motors ; also 
leaflet  showing  and  pricing  the  “Poland  ” knife  type  ironclad 
double-break  swi-ches  for  motor  circuits  up  to  600  volts. 

Messbs.  Alfbed  Hebbebt,  Ltd.,  Coventry.— Catalogue  Section 
C 3,  describing  their  Universal  grinding  machine  (12  in.  x 36  in.). 

Beitish  Insulated  and  Helsby  Cables,  Ltd.,  Prescot. — Leaf- 
let (P  102),  tabulating  sizes,  &c.,  of  Prescot  braided  aerial  cables 
and  wires  impregnated  with  a special  weather-proof  compound. 

The  Albany  Enginebbing  Co.,  Ossory  Road,  Old  Kent  Road, 
S E.— A number  of  current  lists  of  their  “ Albany  ” water-sealed 
rotary  pumps,  improved  pattern  electrically-driven  pumps,  high- 
lift  centrifugal  pumps,  electrically-driven  “ Blizzard  ” fans,  small 
power  motors,  &c.  We  learn  that  the  company  has  been  recom- 
mended for  the  highest  award  (Diploma  and  Gold  Medal)  at  the 
1909  International  Exhibition,  Paris,  for  its  “Albany”  patent 
rotary  (wate'-sealed)  pumps. 

Messes.  W.  T.  Gloves  & Co.,  Ltd.,  Trafford  Park,  Manchester. 
—Glover’s  eighth  almanac,  for  the  ensuing  12  months,  has  come 
to  hand.  As  usual,  it  contains  numerous  items  of  useful  technical 
information  from  various  sources,  relieved  by  not  a few  humorous 
illustrations  and  allusions  to  the  lighter  side  of  things. 

Messbs.  Geo.  M’Cabtney  & Co.,  Burnside  Works,  Cumnock, 
N.B.— Loose  lists  gi  ving  prices  and  particulars  of  their  “ J ” type 
switch,  and  the  “ E ” type  double-pole  main  switch. 

Messbs.  T.  W.  Broadbent,  Ltd.,  East  Parade,  Huddersfield.— 
Leaflet  relating  to  their  N-type  single-phase  motors  and  P type 
motor- starters.  It  is  claimed  that  a reduction  of  the  starting 
current  required  by  these  motors  has  been  obtained  by  means  of  more 
effective  “ pbase-splittiDg.”  The  firm  reports  a continuance  of  good 
trade,  and  sends  us  a list  of  a number  of  contracts  for  electric 
generators,  motors,  switchboards,  &c.,  received  during  the  last  few 
weeks. 

Messbs.  Alex.  Turnbull  & Co  , Ltd.,  St.  Mungo  Works,  Bishop- 
briggs,  Glasgow. — Coloured  wall  sheet  showing  a large  illustration, 
in  section,  of  their  patent  “Excelsior”  full-bore  parallel  slide 
sluice  valve.  The  valve  embodies  a number  of  special  features 
which  are  detailed  on  the  sheet;  copies  of  the  latter  will  be 
forwarded  to  any  reader  on  application. 


Book  Notices. — Electricity  in  Factories  and  Workshops 

By  A.  P.  Haslam.  London : Crosby  Lockwood  & Sons.  Price 
7s.  6d.  net. — The  author  has  made  an  attempt  to  produce  a book 
which  shall  be  useful  to  electric  power  users,  whether  the  power  be 
taken  from  the  public  supply  or  produced  on  the  premises.  The  book 
is  divided  into  three  Sections,  the  first  dealing  with  the  electric 
motor  and  its  accessories,  in  which  both  d.c  and  a c.  motors,  together 
with  their  starting  gear,  are  very  clearly  set  forth,  the  advantages  of 
each  type  of  apparatus  being  carefully  described.  Section  2 deals 
with  the  provision  of  electrical  energy,  and  the  author  explains  fully 
how  the  cost  of  energy  is  affected  by  the  conditions  of  working,  and 
thoroughly  discusses  the  meaning  of  “load  factor,”  "diversity 
factor,”  &c.,  showing  how  these  affect  the  cost  of  supply.  The 
bearing  of  the  questions  are  made  clear  by  worked-out  examples 
under  different  conditions.  The  “maximum  demand ” system  is 
treated  in  the  same  way,  although,  as  the  author  points  out,  this 
bj stem  has  never  been  satisfactory  and  is  gradually  going  out  of 
use.  Comparisons  are  also  made  in  this  section  between  the  cost 
of  power  by  electric  motors  and  gas  engines  for  the  small  power 
user.  In  the  third  section,  the  author  deals  with  the  applications 
of  electric  power,  chapters  being  devoted  to  textile  factories, 
printing  works  aEd  engineering  shops,  the  special  requirements 
being  thoroughly  discussed.  The  bearing  of  the  Home  Office 
regulations  on  power  installations  is  also  gone  into,  and  in  the  final 
chapter  we  have  a good  deal  of  valuable  information  on  the  light- 
ing of  industrial  establishments.  The  author  has  done  his  work 
very  conscientiously,  and  the  reader  may  rest  assured  that  any 
information  given  in  the  book  is  accurate  and  reliable. 

Rules  for  Recovering  Coal  Mines  after  Explosions  and.  Fires.  By 

W.  E.  Garforth.  London  : Chichester  Press.  1909.  Price  3s.  6d. 
net.— In  this  novel  work  the  author  embodies  the  results  of  his 
experience  in  the  subject  indicated  by  the  title,  with  a detailed 
description  of  the  recovery  of  the  Altofts  Pit,  in  accordance  with 
these  rules — most  of  which,  he  points  out,  are  intended  as  reminders 
rather  than  rules.  The  importance  of  having  a plan  “ cut  and 
dried”  for  use  in  such  an  emergency  as  the  explosion  of  a coal 
mine,  where  the  lives  of  hundreds  of  men  depend  upon  the  prompti- 
tude and  resourcefulness  of  the  officials,  needB  no  demonstration, 
and  this  unique  little  handbook  will  be  of  untold  value  at  such 
times — though  that  it  may  rarely  be  needed  is,  we  are  certain,  the 
sincere  wish  of  the  author.  Ab  regards  electrical  matters,  the  book 
has  little  to  say  ; no  doubt  at  such  a time  all  electric  circuits 
within  range  of  the  disaster  would  be  utterly  disorganised  and 
useless.  The  author  recommends  that  a supply  of  portable  electric 
lamps  be  kept  in  constant  readiness,  in  addition  to  the  ordinary 
safety  lamps ; he  mentions  also  the  immense  value  of  a portable 
telephone  with  a cable  and  reel  for  connecting  an  exploring  party 
with  the  surface. 

“ Thoughts  on  Natural  Philosophy  and  the  Origin  of  Life.”  By 
A.  Biddlecombe.  Newcastle-upon-Tyne  : R.  Ward  & Sons.  1909. 
Price  2s.  6d. 

“ The  I.C.S  Student.”  Souvenir  Number.  .July,  1909.  London: 
From  the  I.C.S. 

“ Proceedings  of  the  American  8ociety  of  Civil  Engineers.” 
Vol.  XXXV.  No.  5.  May,  1909.  New  York:  The  Society. 

“Memoirs  of  the  College  of  Science  and  Engineering,  Kyoto 
Imperial  University.”  Vol.  I.  No.  4.  1908.  Kyoto : The 

University. 

Bankruptcy  Proceedings.— W.  T.  Harris  (W.  T. 

Harris  & Sons),  electrical  engineer,  Commercial  Road,  Portsmouth. 
— The  receiving  order  in  this  caBe  was  made  on  debtor’s  petition, 
and  the  statement  of  accounts  shows  gross  liabilities  £3,883,  of 
which  £678  is  unsecured,  and  assets,  after  allowing  £55  for  pre- 
ference claims,  estimated  at  £844,  thus  showing  an  estimated  sur- 
plus of  £166  odd.  The  debtor  was  formerly  in  the  Navy,  and 
started  business  in  1899,  when  his  capital  amounted  to  about  £700. 
He  cannot  state  what  his  profits  have  been.  He  attributes  his 
failure  to  heavy  expenses  and  bad  debts.  The  secured  creditors 
are  the  first  and  second  mortgages  of  460,  462  and  464,  Commercial 
Road,  £1,200  and  £600  respectively,  and  the  mortgages  of  47, 
Emanuel  Street,  £1,350,  the  properties  being  valued  at  the  same 
amounts.  The  debtor  further  states  that  he  haB  not  been  sued  for 
debt  during  the  10  years  of  his  trading,  and  that  if  the  estate  could 
be  realised  as  a going  concern  he  is  now  solvent.  The  first 
meeting  is  called  for  July  19th  ; and  the  public  examination  for 
July  26th — both  at  Portsmouth. 

Dissolutions  and-  Liquidations. — British  Alu- 

minium Co.,  Ltd. — A petition  presented  by  Messrs.  A.  Schonfield 
and  Herman  Kuttner,  of  Glasgow,  creditors,  for  the  winding  up  of 
this  company,  is  to  be  heard  in  London  on  July  20th. 

Vanadium  Co.,  Ltd. — A meeting  is  to  be  held  at  9-10,  Fen- 
church  Street,  E.C.,  on  August  11th,  to  receive  the  report  of  the 
liquidator  (Mr.  T.  A.  Ward). 

Chipping  Nobton  Electric  Light  and  Power  Co.,  Ltd. — A 
meeting  is  to  be  held  at  1,  West  Street,  Finsbury,  on  August  11th, 
to  hear  the  report  of  the  liquidator  (Mr.  A.  Barlow). 

Gunbie,  Refs  & Co  , gas  and  electrical  engineers,  7,  Finsbury 
Square,  E.C. — Messrs.  F.  G.  Gunbie  and  F.  H.  Rees  have  dissolved 
partnership.  Mr.  Rees  will  attend  to  debts. 

Ados,  Ltd.,  Lincoln. — This  company  is  winding  up  voluntarily. 
A meeting  of  creditors  is  to  be  held  at  Francis  Court,  Lincoln,  on 
•Inly  20th.  Mr.  J.  S.  Streets,  Royal  Insurance  Buildings,  Lincoln 
is  liquidator.  The  total  liabilities,  exclusive  of  shareholders,  is 
£165,  and  the  estimated  value  of  the  assets  is  £260. 
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Annual  Outings. — The  members  of  the  Osram  and 

Robertson  Social  and  Athletic  Club  bad  their  first  annual  outing  to 
Hastings  on  Saturday,  July  3rd.  Some  550  members  left  by  special 
train  from  Addison  Road,  and  arrived  in  Hastings  about  11  o’clock. 
The  staff  had  luncheon  at  the  WaveTley  Hotel,  with  Mr.  C.  Wilson 
(manager)  in  the  chair,  and  this  was  followed  by  a drive  to  Battle. 
Amongst  the  visitors  were  Mr.  Davey  (chairman,  Assn.  Engineers-in- 
Charge),  Mr.  S.  D.  White  (G.E.C.,  London),  and  Dr.  Levey  (D.G.A., 
Berlin).  . 

Mb.  J.  H.  Heathman,  of  ladder  fame,  not  finding  a sufficient 
outlet  for  his  superabundant  energy  in  devising  new  forms  of 
ingenious  ladders  and  fire  appliances,  finds  time  to  organise  a series 
of  launch  trips  on  the  Thames  to  which  his  numerous  friends  and 
customers  turn  out  with  unfailing  enthusiasm.  On  Saturday  last 
the  trip  was  combined  with  the  annual  outing  of  the  staff,  and  a 
company  of  nearly  a hundred  spent  an  enjoyable  day  in  a run 
from  Kingston  to  Windsor  and  back,  luncheon  and  tea  being 
served  on  board,  and  sufficient  time  being  allowed  at  Windsor 
for  a short  visit  to  the  Castle.  Both  on  the  outward  and  return 
journey  the  time  was  beguiled  with  an  excellent  programme  of 
music,  to  which  several  of  the  friends  and  stafi  contributed.  The 
few  speeches  on  the  return  journey  bore  evidence  to  an  excellent 
understanding  between  Mr.  Heathman  and  his  staff,  and  the  desire 
to  work  heartily  together  to  ensure  the  continued  prosperity  of 
the  firm. 

The  third  annual  outing  and  sports  of  the  Marylebone  Elec- 
tricity Department  took  place  last  Saturday  week.  The  party, 
considerably  over  100  strong,  spent  the  day  at  Brighton.  The 
annual  sports  took  place  in  Preston  Park.  Some  of  the  party 
visited  the  Brighton  Electricity  Works.  At  the  dinner,  Mr.  G. 
Parr  proposed  “The  St,  Marylebone  Electricity  Undertaking,”  and 
Mr.  Smyth  replied.  Mr.  A.  H.  Seabrook,  the  newly-appointed 
engineer,  was  unable  to  be  present. 

The  eighth  annual  outing  of  the  Bbomley  Electric  Light  and 
Poweb  Co.,  Ltd.,  was  held  at  Brighton  last  Saturday  week. 


Fire  in  Moscow. — Reuter  reports  that  on  the  10th 

inst.  a fire  broke  out  in  the  premises  of  the  Russian  Westinghouse 
Co.  at  Moscow  and  caused  damage  estimated  at  £10,000. 


LIGHTING  and  POWER  NOTES. 


about  300,000  h.f.  ; Germany  is  using  about  100,000  h.p.,  out  of  an 
available  700,000  h.p.  ; Russia  probably  has  11,000,000  h.p.  avail- 


able, of  which  only  85,000  are  at  present  used. 

Italy. — The  Anglo-Romana  Co.  for  the  illumination  of  Rome 
reports  that  during  1908  a total  of  27,053,145  units  were  sold,  made 
up  as  follows: — Lighting,  7,611,463;  traction,  9,063,585;  motive 
power,  10,357,440;  heating,  20,658,  this  total  being  about  10  per 
cent,  more  than  during  the  previous  year.  The  total  number  of 
arc  lamps  connected  is  2,118,  and  incandescent  lamps  308,458. 
There  are  over  5,000  motors  on  the  mains,  the  average  size  being 
about  5£  h.p.  The  network  now  comprises  216,387  m.  of  high 
pressure  and  102,831  m.  of  low  pressure  mains,  all  underground. 


Clacton-on-Sea.— The  U.D.C.  has  decided  to  apply  to 

the  L.G.B.  for  a loan  of  £630  for  electricity  purposes. 

Cowdenbeath  (Fife).— At  a meeting  of  the  T.C.  a 

requisition  by  the  Fife  Electric  Power  Co.  as  to  the  granting 
of  a provisional  order  for  the  sale  of  electricity  in  the  town 
was  discussed.  It  was  agreed  to  instruct  the  Council’s  legal 
adviser  to  intimate  to  the  company  that  it  refused  to  give  consent, 
and  it  was  suggested  that  the  Council  take  the  necessary  steps  to 
obtain  a provisional  order  itself. 

East  Ilam. — Upon  the  recommendation  of  the  electrical 
engineer  and  manager,  the  Lighting  Committee  has  arranged 
reductions  for  power  consumers.  The  revised  scale  is  as  follows 
Not  exceeding  150  units  per  quarter,  2d.  per  unit;  from  150  to 
1,000,  lid.;  from  1,000  to  0,000,  ljd.,  subject  to  5 per  cent,  dis- 
count for  prompt  payment.  Special  terms  will  be  arranged  for 
consumers  who  guarantee  over  6,000  units  consumption  per  quarter. 


Gillingham  (Rent). — In  sanctioning  a loan  of  £2,804 

for  electricity  purposes,  this  being  a part  of  £5,000  applied  for, 
the  L.G.B.  has  advised  the  T.C.  to  engage  a highly-qualified 
electrical  engineer  to  investigate  the  working  of  the  undertaking 
and  report  upon  the  best  means  to  reduce  the  annual  loss  incurred. 
The  Council  has  adopted  this  suggestion. 


Glasgow.— At  a meeting  of  Parish  Council, 


Ayrshire.— At  a meeting  of  the  Northern  District  Com- 
mittee of  Ayrshire  C.O.,  intimation  was  given  by  the  Skelmorlie 
Electrical  Supply  Co.  that  it  intends  to  apply  to  the  B.  of  T.  for  a 
prov.  order  to  authorise  the  company  to  supply  Skelmorlie  and 
district  with  electric  light. 

Bath.— The  T.C.  has  decided  to  apply  for  a prov.  order 

for  E.L.  in  the  area  of  the  R.D.C.,  and  a similar  application  is 
being  made  by  the  Western  Electrical  Construction  Co. 

The  Corporation  has  notified  its  intention  of  applying  for  a 
prov.  order,  in  view  of  numerous  applications  received  for  a 
supply.  As  the  District  Council’s  own  prov.  order  has  not 
yet  lapsed,  it  was  suggested  at  a meeting  of  the  latter  body 
that  the  city  should  be  approached  with  a view  to  its  taking  over 
the  existing  order. 

Beckenham  —The  U.D.C.  has  decided  that  an  endeavour 

should  be  made,  in  co-operation  with  the  wiring  contractors,  to 
arrange  a better  system  of  advertising  the  free-wiring  scheme.  A 
suggestion  that  a show-room  should  be  opened  in  connection  with 
the  E.L.  undertaking  has  not  been  entertained  by  the  Council. 

Bristol.— The  accounts  of  the  city  electricity  undertaking, 
recently  published,  show  that  the  department  has  suffered  not 
only  from  the  prevailing  complaints  of  trade  depression  and 
“ metalitis,”  but  also  from  the  necessity  of  using  the  older  Temple 
Back  generating  plant  owing  to  the  unsatisfactory  state  of  recent 
turbine  plant  at  Avonbank,  whereby  working  costs  were  adversely 
affected.  The  total  units  sold  were  8,110,957,  including  822,362 
units  for  public  lighting,  and  the  balance  for  lighting  and  power. 
It  is  satisfactory  to  note,  moreover,  that  the  aggregate  h.p.  of 
motors  and  heating  has  increased  from  7,103  to  10,179  during  the 
12  months.  The  gross  receipts  amounted  to  £81,390,  and  expendi- 
ture to  £38,226,  leaving  a gross  profit  of  £43,164,  which,  with 
certain  additions,  gave  £45,821  to  meet  financial  charges  amounting 
to  £46,126,  leaving  a deficiency  of  £305  on  the  year’s  working. 
Mr.  H.  Faraday  Proctor  pointed  out  that  restricted  lighting  con- 
sumption may  be  anticipated  during  the  present  year,  after  which 
he  looks  forward  to  a steady  increase  in  consumption  for  all 
purposes,  The  department  has  earned  a balance  of  £24,741  net 
profit  in  previous  yearB,  and  some  £18,3C6  remains  to  the  credit  of 
the  reserve  fund. 

Buxton. — The  U.D.C.  has  decided  to  reduce  the  cost  of 

energy  for  power  and  heating  to  2Jd.  per  unit  for  one  hour  s use 
of  the  maximum  demand  per  day,  and  ljd.  per  unit  beyond  ; 2Jd. 
per  unit  for  300  units  per  quarter;  lfd.  per  unit  between  300  and 
450  units  per  quarter;  and  l^d.  per  unit  beyond. 

Continental  Notes.  — European  Water-Powers. — 

The  following  figures  are  given  by  I'Elettricita,,  Milan  : France 

has  available  hydraulic  power  totalling  4,500,000  h.p.  ; Italy  >8 
using  at  the  present  time  nearly  350,000  H.P. ; Switzerland  is  using 


it  was 

reported^  that  as  the  result  of  various  inquiries  made  of  the 
Clyde  Valley  Electrical  Power  Co.,  in  explanation  of  the 
original  offer,  the  master  of  works  has  submitted  a detailed  report 
as  to  the  suggested  electrical  supply  to  the  Goatloch  Asylum 
by  that  company.  As  the  report  indicated  clearly  that  the  saving, 
if  any,  which  might  result  from  the  transference  of  the  supply  would 
be  infinitesimal,  while  considerable  expense,  estimated  at  £1,159, 
would  be  incurred  at  the  outset  in  adapting  the  plant  to  suit 
the  altered  conditions,  the  Sub-Committee  unanimously  resolved 
that  the  supply  be  continued  from  the  existing  installation  at 
the  asylum. 

Hereford. — The  T.C.  has  received  from  the  L.G.B. 

sanction  to  a loan  of  £7,038  for  electricity  purposes,  made  up  as 
follows:— £1,190  excess  expenditure  on  buildings,  plant  and 
machinery ; £648  excess  expenditure  on  cables,  services  and 

meters;  £1,500  for  new  services;  and  £3,700  for  water  cooling 
plant,  &c. 

Reynsliam.— The  P.C.  has  accepted  the  tender  of  the 

E.L.  Co.  for  public  lighting  for  a year  at  £260  15s. 

Leyton. — The  Council  has  agreed  to  a suggestion  of  the 

electrical  engineer  to  give  a three  months’  trial  to  arc  lamps  by 
Johnson  & Phillips,  Jandus  Arc  Lamp  Co.,  Crompton  & Co.,  and 
the  Oliver  Arc  Lamp  Co.,  in  connection  with  the  public  lighting 
scheme.  In  view  of  the  increased  number  of  metal-filament  lamps 
available,  the  electrical  engineer  has  obtained  a reduction  in  the 
price  of  Osram  lamps  from  40s.  to  30s.  3d.  per  doz. 

london. — Battersea. — On  June  9th  the  Council 
decided  to  apply  to  the  L C.C.  for  a loan  of  £1,500  for  providirg 
consumers  with  arc  lamps  and  motors,  and  wiring  premises  there- 
for on  the  cash  and  hire-purchase  systems.  As  it  appears  to  tfce 
Liehtine  Committee  that  to  await  the  sanction  of  the  central 
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authority  would  probably  cause  delay,  £500  is  to  be  taken  cut  of 
current  revenue  to  inaugurate  the  scheme.  , 

Fulham. — Additional  condensing  plant  (pump,  piping 
costing  £160,  is  to  be  installed  at  the  electricity  works. 


«fec.), 


Longton. — The  annual  report  of  the  Electricity  Com- 
mittee states  that  the  total  number  of  units  generated  during  the 
past  year  was  273,401,  an  increase  on  the  preceding  year  of  71,817, 
or  35’6  per  cent.  The  increase  in  current  used  both  for  lighting 
and  motive  power  showed  that  electricity  was  making  rapid  head- 
way, and  additional  generating  plant  would  have  to  be  put  in 
before  the  winter,  and  an  extension  made  to  the  station.  I he 
extensions  proposed  would  double  the  capacity  of  the  W0J*8.  I*1® 

gross  profits  for  the  past  year  amounted  to  £1,634,  and  the  net 
profit  to  £101.  I 

Ludlow’. — Messrs.  Foote  & Milne  have  informed  the 
T.C.  that  they  intend  applying  for  a prov.  order  for  E.L. 

Market  Harkorough. — The  B.  of  T.  has  deferred  the 

question  of  revoking  the  E.L.  order  of  the  U.D.C.  for  a year  from 
June  22nd.  < f 

West.  Ham.— An  agreement  has  been  entered  into  with 
the  Poplar  Guardians  to  supply  energy  to  the  branch  workhouse  in 
Forest  Lane  for  five  years.  The  Electricity  Committee  has 
arranged  to  include  in  its  orders  on  the  preBent  contractors  the 
Osram  lampB  required  for  the  Marylebone  B.O. 
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Motherwell. — In  submitting  the  annual  statement  of 

the  accounts  of  the  Electricity  Department  to  the  T.C.  for  approval, 
Mr.  M.  Kendrick  pointed  out  that  the  balance-sheet  showed  the 
gros3  profit  to  amount  to  £5,931,  and  the  net  profit,  after  deduct- 
ing payment  of  interest  and  sinking  fund,  to  amount  to  £229. 
The  year’s  working,  he  explained,  had  undoubtedly  been  affected 
by  the  general  bad  trade  of  the  year.  He  drew  attention  to  the 
fact  that  the  works  were  not  meant  to  be  carried  on  as  a money- 
making concern. 

Nailsworth. — The  Gloucestershire  E.P.  Co.  is  applying 

for  a prov.  order  for  electric  lighting  in  the  area  of  the  U.D.C. 

Newport  (Mon.). — The  E.L.  Committee  of  the  T.C.  has 

decided  to  replace  230  gas  lamps  with  Osram  electric  lamps.  The 
charge  for  the  lamps  is  to  be  £2  each  per  annum. 

Newton-in-Makeifield. — The  B.  of  T.  has  informed 

the  U.D.C.  that  the  electric  lighting  order  has  been  revoked  as  from 
May  25th. 

Oldham. — The  published  report  of  the  electricity  depart- 
ment for  the  year  ending  March  last  shows  a considerable  financial 
improvement  over  the  previous  12  months,  the  net  profit  being 
£3,451,  as  against  £1,724  in  1907-8.  During  the  year  some  16 
million  units  were  sold,  including  1,692,240  for  private  use,  21,827 
for  public  lighting  and  4,325,972  for  traction.  The  maximum  load 
reached  3,178  kw  , load  factor  2173  per  cent.,  and  total  cost  '910d. 
per  unit.  It  is  satisfactory  to  note  that  the  private  motor  load 
advanced  from  376,813  to  570,897  units  during  the  year,  although 
the  latter  amount  is  an  insignificant  quantity  for  an  industrial 
centre  such  as  Oldham. 

Petersfield. — The  Petersfield  Electricity  Supply  Co.  has 

informed  the  R.D.C.  that  it  intends  applying  for  a prov.  order  for 
E.L.  for  the  parishes  of  Liss,  Sheet  and  Steep. 

Portugal. — The  staff  of  the  electricity  works  at  Oporto 

has  decided  to  strike,  with  a view  to  obtaining  increased  wages. 

Runcorn. — Mr.  G.  H.  Cox  and  Mr.  H.  J.  Ealk,  of  the 

Salt  Union,  have  given  notice  of  their  intention  to  apply  for  a 
prov.  order  for  electric  supply  within  the  urban  district. 

Sandwich. — The  T.C.  has  been  informed  that  a prov. 
order  for  E L.  is  being  applied  for  by  Mr.  Mark  Parker,  of  3,  East 
Cliffe,  Dover. 

St.  Helens. — The  T.C.  has  applied  to  the  B.  of  T.  for 

consent  to  a supply  of  energy  being  given  to  the  Sutton  district,  on 
a three-phase  h.t.  system  at  6,000  volts  pressure,  and  a loan  of 
£8,000  for  the  necessary  plant  and  cable  has  also  been  applied  fcr. 

Sheffield. — The  annual  report  of  the  electric  supply 
department,  shows  a total  income  of  £77,728,  and  a gross  profit  of 
£52,702.  Financial  charges  bring  the  surplus  down  to  £2,423. 
The  latter  sum,  together  with  the  accumulated  surplus  of  previous 
years,  make  a total  of  £18,752,  from  which  £10,000  has  been 
transferred  to  a renewals  fund,  and  the  balance  of  £8,752,  the 
manager,  Mr.  S.  E.  Fedden,  recommends  should  remain  as  an 
available  surplus  to  meet  a possible  deficiency  next  March,  owing 
to  the  effect  of  the  metallic-filament  lamp  in  reducing  sales  for  the 
time  being.  Mr.  Fedden  points  out  that  there  has  been  a fall  in 
revenue  of  £4,251  on  lighting,  although  there  had  been  an  increased 
number  of  new  consumers  ; the  increase  in  motor  energy  had  been 
well  maintained  in  view  of  local  trade  depression. 

The  T.C.  has  decided  to  apply  for  a loan  of  £56, COO  for  elec- 
tricity purposes. 

Southport. — The  result  of  the  past  year’s  workiDg  of 
the  electricity  department,  was  a total  revenue  of  £25,350,  and  a 
gross  profit  of  £15,054 ; the  net  result  was  a surplus  of  £3,005. 
The  full  effect  of  the  new  lamps  was  not  experienced  until  the 
latter  half  of  the  year  when  there  was  a decrease  of  18,631  units 
supplied  for  lighting,  as  compared  with  the  previous  year’s  return. 

Stroud  (Glos.). — The  Gloucestershire  Electric  Power 
Syndicate,  Ltd.,  has  informed  the  U.D.C.  that  it  intends  applying 
for  a prov.  order  for  E.L. 

Stockton-on-Tees.— Some  discussion  has  taken  placa 
on  the  recommendation  of  the  Electricity  Committee  to  continue 
to  supply  Messrs.  Head  Wrightson  & Co.  for  a further  five  years  at 
a lower  price  than  previously.  In  reply  to  the  argument  that  the 
price  was  too  low,  it  was  shown  that  since  commencing  this  supply 
five  years  ago,  the  costof  production  had  fallen  from  2'10d.  to  131d. 
per  unit,  and  that  a loss  on  working  had  been  turned  into  a profit. 
The  price  quoted  was  gd.  per  unit,  and  the  load  was  purely  a day 
load,  which  if  refused  would  reduce  the  electricity  output  by  one- 
third. 

Swansea. — At  the  meeting  of  the  Electric  Lighting 
Committee  on  Wednesday  last,  a letter  was  read  from  Mr.  Edward 
Harris,  on  behalf  of  certain  clients,  requesting  an  appointment  to 
discuss  a scheme  to  transfer  the  Council’s  electricity  undertaking  to 
a company,  which  would  become  responsible  for  the  financial 
charges,  and  would  agree  to  extend  the  supply  and  reduce  prices. 
The  company  expected  that  the  reduced  prices  would  appeal  to  a 
number  of  local  industries,  and  would  check  the  tendency  to  go  in 
for  private  plants,  &c.  After  a long  discussion,  the  Committee 
decided  not  to  entertain  the  offer. 

Sutton. — The  South  Metropolitan  Electric  Tramways 
and  Lighting  Co.  has  given  notice  of  a proposed  increased  charge 
for  energy  in  October  next.  The  matter  was  discussed  at  the  last 


meeting  of  the  District  Council,  when  it  was  stated  that  at  present 
the  careful  householder  could  have  his  lighting  at  practically  a flat 
rate  of  3Jd.,  whereas  now  it  was  intended  to  raise  this  charge  by 
something  like  60  per  cent.  Mr.  Jackson,  as  chairman  of  the 
General  Purposes  Committee,  stated  that  he  had  had  numerous 
letters  from  residents  drawing  attention  to  the  matter.  The  clerk 
was  asked  to  look  into  the  powers  of  the  company  under  its  order. 

Taunton. — At  the  T.C.  meeting  on  the  13  th  inst.,  the 

report  and  accounts  of  the  Electricity  Committee  for  the  past  year 
were  adopted.  The  electricity  department  showed  a gross  profit  of 
£4,138  and  a net  surplus  of  £19  after  carrying  forward  £46  to 
reserve. 

Transvaal. — In  his  evidence  before  the  Electric  Power 

Commission,  Prof.  Klingenberg,  consulting  engineer  to  the  Victoria 
Falls  Co.,  said  that  the  capital  of  the  company  was  being  provided 
as  to  63  per  cent,  by  Germany  and  the  remainder  in  England ; 
40  per  cent,  of  the  expenditure  went  in  orders  to  Germany,  and  up 
to  the  present  11  per  cent,  to  England,  leaving,  roughly,  43  percent, 
for  freight  and  erection.  Mr.  Gilfillan,  one  of  the  solicitors  for  the 
Vereeniging  Estates,  gave  evidence  that  there  was  no  hostility  on 
the  part  of  the  agricultural  interests  through  whose  land  the  trans- 
mission would  pass ; there  was  a demand  for  electricity  for  pumping, 
lighting  and  general  power  purposes  on  the  farms,  and  it  would 
facilitate  both  irrigation  and  ploughing. 

Walsall. — The  Electricity  Committee  has  recommended 
the  T.C.  to  apply  for  a loan  of  £35,000  for  extensions  to  the  plant 
and  electricity  works. 

Wliitefield. — The  B.  of  T.  has  approved  of  the  transfer 
of  the  E.L.  order  of  the  U.D.C.  to  the  Lancashire  Electric 
Power  Co. 

Wimbledon. — Negotiations  are  proceeding  with  the 
Maidens  and  Coombe  U.D.C.  with  regard  to  a supply  of  energy  to 
that  district.  A notice  is  to  be  served  that  Wimbledon  is  to  apply 
to  the  B.  of  T.  for  a prov.  order  to  supply  electricity  to  Maidens 
and  Coombe. 

Worthing. — On  the  understanding  that  the  annual  con- 
sumption will  amount  to  10,000  units,  the  T.C.  has  agreed  to  supply 
energy  to  the  Theatre  Royal  for  lighting  purposes  at  a special  rate 
of  3d.  per  unit. 

Wolverhampton. — The  Corporation  Electricity  Com- 
mittee has  recommended  that  a loan  of  £10,000  be  applied  for 
for  mains  extensions. 

The  result  of  the  year  1908-9  as  regards  the  electricity  depart- 
ment, was  a gross  profit  of  £16,892,  and  after  meeting  financial 
charges,  a surplus  of  £3,401.  The  receipts  show  an  increase  of 
£5,551  on  the  year’s  work,  attributable  to  new  power  consumers; 
at  March  last  5,338  b.h.p.  of  motors  were  connected,  representing 
an  addition  of  3,203  h.p.  during  the  year,  when  h.t.  feeders  were 
run  to  the  works  of  the  Chillington  Tool  Co.,  Thomas  Parker,  Ltd., 
Electric  Construction  Co.,  and  Chubb  & Son’s  new  works.  During 
the  year  6,555,125  units  were  sold,  as  compared  with  4,554,457  in 
the  previous  year,  the  quantity  sold  for  traction  being  1£  million 
units  practically  in  both  years ; the  works  coBts  were  -521d.,  and 
the  total  costs  -682d.  per  unit  sold. 


TRAMWAY  and  RAILWAY  NOTES. 


Bournemouth. — A lengthy  report  of  the  Tramways 
Committee  came  before  the  T.C.  on  the  6th  inst.,  which  included  an 
estimate  by  the  general  manager  that  £33,000  will  be  required  for 
permanent  way  renewals,  apart  from  ordinary  maintenance,  during 
the  next  four  years.  Improvements  are  being  carried  out  in  the 
matters  of  brakes,  controllers,  ploughs,  &c.,  and  arrangements  arc 
to  be  made  for  setting  up  a training  school  for  motormen  and  con- 
ductors. 

Bury. — The  annual  report  of  the  working  of  the  Cor- 
poration tramways  for  the  year  ended  March  31st,  just  iesued, 
states  that  the  expenditure  on  repairs  and  maintenance  of  per- 
manent way,  compared  with  the  previous  year,  showed  an  increase 
of  20  per  cent.,  the  total  being  £1,330.  The  expenditure  on  over- 
head equipment  and  cables  had  been  £659,  practically  double  the 
amount  of  the  previous  year.  The  gross  traffic  receipts  had  been 
£58,929,  an  increase  of  £1,630.  The  number  of  passengers  carried 
had  been  7,265,909,  equal  to  the  estimated  population  of  the  dis- 
trict being  carried  100  times.  The  working  expenses  were  4'112d. 
per  car-mile,  exclusive  of  power,  and  the  total  working  expenses 
were  5'833d.  per  car-mile.  The  financial  statement  showed  a net 
surplus  of  £3,120. 

Continental  Notes. — Switzerland. — A decree  has  been 

granted  for  an  80  years’  concession  for  the  construction  and  working 
of  a single-track  metre-gauge  electric  railway  from  Berne  to 
Zollikofen,  with  a branch  from  the  Tiefenau  bridge  to  Worblaufen. 
The  total  cost  of  the  undertaking  is  estimated  at  £26,000.  Another 
80  years’  concession  has  been  granted  for  the  construction  and 
working  of  a Bingle-track  metre-gauge  electric  railway  from 
Goppenstein  to  Blatten.  The  total  costof  tbe;latter  undertaking  is 
estimated  at  £50,000. 
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Halifax. — The  total  revenue  of  the  tramways  depart- 
ment during  the  year  ended  March  last  amounted  to  £86,158,  and 
the  gross  profit  amounted  to  £26,013,  against  £19,337  for  the 
previous  12  months.  Special  expenditure  of  £17,982  for  accident 
compensation,  and  on  track  and  equipment,  in  addition  to  the 
ordinary  financial  charges,  more  than  absorbed  this  surplus,  leaving 
a loss  on  the  year  of  £13,542,  as  compared  with  a loss  of  £9,605  in 
the  previous  year.  Some  16,413,434  passengers  were  carried  during 
the  12  months. 

Hastings. — Owing  to  the  bad  weather  of  the  past  six 

months  the  tramway  receipts  have  fallen  £800  compared  with  the 
same  period  last  year.  In  intimating  to  the  preference  shareholders 
that  they  are  not  in  a position  to  pay  any  interim  dividend,  the 
directors  of  the  Tramways  Co.  state  that  the  measures  taken  for  the 
reduction  of  expenses,  foreshadowed  at  the  last  general  meeting, 
have  not  had  time  to  become  effective.  With  fine  weather  during 
the  next  few  months  it  is  hoped  to  make  good  the  falling  off  in 
gross  revenue. 

Hey  wood. — Considerable  discussion  took  place  on  the 

8th  inst.,  at  the  meeting  of  the  T.C.,  with  regard  to  the  new  agree- 
ment with  Bury  and  Rochdale  in  relation  to  the  running  of  cars 
between  the  three  towns.  Councillor  Popple  said  that  in  the  new 
agreement  they  would  get  all  they  desired.  All  the  Corporations 
would  have  running  powers  into  each  other’s  boroughs,  but 
Heywood  did  not  propose  to  run  its  own  cars,  but  would  allow 
Bury  and  Rochdale  to  do  so  for  it.  The  Corporations  would 
take  the  whole  of  the  fares  collected,  and  the  cost  of  working 
would  be  that  actually  incurred.  It  was  decided  to  seal  the 
agreement.  The  Mayor  said  Rochdale  T,C.  had  already  sealed  the 
agreement,  and  the  Bury  Corporation  would  do  so  on  Monday.  On 
Tuesday  the  agreement  was  to  come  before  the  House  of  Commons’ 
Committee  for  confirmation. 

Peterborough. — Following  the  complaints  by  the  Cor- 
poration and  ratepayers  generally,  Col.  Druitt,  of  the  B.  of  T.,  has 
made  an  inspection  of  the  track  of  the  Peterborough  Electric 
Traction  Co.,  Ltd.,  and  has  reported  favourably  to  the  company. 
He  states  that  though  some  repairs  are  necessary,  yet  the  company 
has  not  made  default  in  the  maintenance  within  the  meaning  of 
Sec.  26  of  the  1900  Light  Railway  Order.  The  Corporation  gave 
the  report  a hostile  reception,  and  decided  to  approach  the  County 
Council  with  a view  to  joint  action. 

Salford. — The  overturning  of  an  overhead  equipment 
repair  “tower”  owned  by  the  Corporation  Tramways  Department, 
on  Sunday  last,  resulted  in  a serious  accident.  Pour  men  were  on 
the  tower  in  Bolton  Road,  Pendleton,  and  they  were  all  thrown 
to  the  ground.  John  Roberts  (45),  the  foreman,  sustained  a 
fractured  skull,  and  died  the  following  day  in  the  Salford  Hospital. 
The  other  men  received  severe  injuries,  one  having  a broken  ankle, 
and  one  having  several  ribs  fractured. 

South  Shields. — A joint  meeting  of  the  Corporation 
Tramways  Committee  and  Electricity  Committee  was  held  on  the 
9th  inBt.,  to  consider  the  dispute  between  the  committees  as  to  the 
charges  for  energy  for  traction  purposes.  It  was  stated  that  the 
Electricity  Committee  had  rendered  an  account  to  the  Tramways 
Department  for  energy  for  traction  amounting  to  £8,446  for 
the  11  months  up  to  the  end  of  February,  and  an  account 
for  £510  for  March,  a total  of  £8,956  for  the  financial  year.  In  the 
opinion  of  the  tramways  manager,  Mr.  L.  E.  Harvey,  tee  consump- 
tion of  energy  represented  by  this  account  was  excessive,  and 
representations  were  made  by  him,  with  the  result  that  the  meters 
were  tested  and  found  to  be  defective.  The  meters  having  been 
recalibrated,  the  consumption  from  April  1st  was  found  to  be  at  the 
rate  of  1 37  units  per  car-mile,  and  Mr.  Harvey  suggested,  as  a com- 
promise, that  the  Tramways  Committee  should  pay  for  the  12  months 
at  the  rate  of  1‘45  units  per  car-mile,  which  would  make  the  account 
£6,795,  and  that  the  electricity  department  should  grant  a rebate 
of  £501  on  the  previous  year’s  account,  bringing  the  total  down  to 
£6,294.  The  Electricity  Committee  offered  to  make  an  allowance 
of  £1,057,  reducing  the  bill  to  £7,930,  and  the  sub-committee  now 
endeavoured  to  adjust  the  difference.  Mr.  Wylie,  chairman  of  the 
Tramways  Committee,  undertook  to  recommend  his  committee  to 
forego  the  claim  for  a rebate  of  £500  for  1907,  and  settle  the  PL 8 
account  on  the  basis  of  1'37  units  per  car-mile.  The  representatives 
of  the  Electricity  Committee  declined  to  agree  to  this  proposal, 
and  Alderman  Rennoldson,  the  chairman  of  that  committee,  offered 
to  recommend  his  committee  to  grant  an  abatement  of  £1,850,  the 
claim  of  the  Tramway  s Committee  with  respect  to  1908  to  be  waived. 
This  proposal  would  reduce  the  account  to  £7,107,  and  it  was  unani- 
mously adopted.  It  represents  a consumption  of  P52  units  per  car- 
mile.  If  this  settlement  is  ratified,  it  will  mean  that  the  tramways 
balance-sheet  for  the  past  year  will  show  a credit  balance,  instead 
of  a loss ; but  probably  the  electricity  department  will  then  be 
unable  to  show  a profit  for  1908. 

Tannton. — The  tramways  extension  to  Rowbarton  has 

been  practically  completed,  and  the  company  is  now  carrying  out 
repairs  to  the  old  track,  as  required  by  the  borough  surveyor. 

Walsall. — In  a report  to  the  T.C.,  the  Corporation 

Tramways  Committee  states  that  it  has  had  before  it  a sugges- 
tion that  the  tramways  should  be  extended  from  Walsall 
Wood  through  Brownhills,  Cliasetown,  Chase  Terrace  and 
Heath  Hayes  to  Cannock,  and  from  there  back  to  Bloxwich,  and 
that  it  has  appointed  a sub-committee  to  report  on  the  subject. 
The  extension,  if  carried  out,  would  open  up  the  most  pojfulous 
portion  of  Cannock  Chase. 


Whitworth. — The  Lancashire  and  Yorkshire  Railway 
Co.  has  intimated  to  the  Town  Clerk  of  Bacup  that  it  intends 
to  oppose  any  application  for  a light  railways  order  to  extend 
the  Whitworth  trams  to  the  centre  of  Bacup.  The  company  had 
presented  a petition  to  Parliament  opposing  the  Bill  confirming 
the  Whitworth  Tramways  Order. 


Wolverhampton. — The  Corporation  Tramways  Com- 
mittee, in  its  annual  report  on  the  working  of  the  Lorain 
Bystem,  states  that  the  gross  profit  for  the  year  has  been  £17,048, 
and  after  meeting  financial  charges,  the  balance  of  profit  was 
appropriated  thus  : — For  loss  on  omnibus  account,  £82;  reserve  or' 
renewals  account,  £4,505 ; extraordinary  items  of  expenditure, 
£573 ; leaving  a balance  unappropriated  of  £746  13s.  9d.  The 
sum  of  £26,590  now  stands  to  the  credit  of  the  renewals  fund. 

The  Committee  expresses  regret  that  the  traffic  receipts  on  the 
electric  cars,  in  common  with  most  other  tramway  undertakings, 
show  a considerable  decrease  for  the  year  as  compared  with  the 
previous  12  months.  The  Committee  considers  it  very  gratifying 
to  record  a substantial  decrease  in  the  working  costs  per  mile  of 
the  Lorain  surface  contact  system  as  compared  with  last  year,  these 
being  6'374d.  against  6‘509d.,  or  a reduction  of  T35d.  per  car-mile. 

The  motor-omnibus  account  shows  total  receipts  of  £2,658. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina.  — The  proposed  agreement  between  the 
Argentine  Government  and  the  Western  Telegraph  Co.,  to  which 
reference  was  made  a few  weeks  ago,  relates  to  the  laying  of  a 
cable  between  Argentina  and  Europe.  It  is  in  reality  directed,  a 
Frankfort  paper  declares,  against  the  efforts  of  Germany  to 
establish  a cable  to  South  America.  Nevertheless,  the  newspaper 
states  that  public  opinion  in  Argentina  is  by  no  means  agreed  with 
the  arrangement,  by  means  of  which  the  Argentine  Government 
grants  a monopoly  to  the  company  in  question,  and  thereby  binds 
its  hands  for  the  future.  Thus  the  Prensa  of  July  1st  remarks  that 
“ the  monopoly  clause  in  the  contract  proposed  by  the  Western 
Telegraph  Co.  must  be  excluded.  The  same  is  unnecessary,  as  the 
times  are  past  when  the  Argentine  Republic  must  be  induced  to 
draw  upon  foreign  capital  by  the  granting  of  monopolies.” 
According  to  an  announcement  made  by  another  Argentine  news- 
paper, the  German  South  American  Telegraph  Co.,  with  the 
support  of  the  German  Government,  has  lodged  a protest  against 
the  proposal. 

Telegraphic  Interruptions  and  Repairs: — 


Dakar-Conakry 
Tangier-Cadiz 
Cayenne-Salinas 
Trinidad-Demerara 
Assab-Perim  . . 


Interrupted. 
May  13,  1909 
May  19,  1909 
June  7,  1909 
June  19, 1909 
July  8,  1909 


Repaired. 


July  10,  1909 


Telegraph  Arbitration  Bill.— On  Tuesday  this  Bill, 

which  is  intended  to  facilitate  the  purchase  of  the  National  Tele- 
phone Co. ’a  system  by  the  Post  Office,  came  before  a committee  of 
the  House  of  Commons.  On  Clause  1,  which  provides  for  the 
reference,  by  agreement,  of  any  matter  in  dispute  between  the 
parties  to  the  Railway  and  Canal  Commission  as  arbitrators,  Mr. 
McArthur  proposed  that  the  Commissioners  should  be  given  power 
to  allow  costs.  Mr.  Buxton  opposed  the  amendment,  on  the  ground 
that  when  the  agreement  waB  signed  the  parties  knew  that  the 
Commissioners  were  not  entitled  to  give  costs,  and  that  the  grant 
of  such  power  would  not  expedite  matters.  The  amendment  was 
defeated,  and  the  committee  ordered  the  Bill  to  be  reported  to  the 
House. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Acton. — Tenders  are  about  to  be  called  for  lamps,  &c., 

for  the  new  public  offices. 


Altrincham. — July  30tb.  Electrical  installation  at  the 

new  Higher  Elementary  Schools,  Hale  (deposit,  £1  Is.).  J 
llowarth,  Clerk,  Education  Department,  Altrincham,  Cheshire. 


Australia.  — Melbourne. — Angust  4th.  Overhe 

travelling  crane  for  the  Council.  See  “Official  Notices”  Jun 


11th. 

Ten  100-number  switchboards 
department  in  New  South  Wales. 


for  the  Postmaster-General’s 
See  " Official  Notices  ” to-day. 


Belgium. — August  4th.  La  Direction  Generale  d 
Ponts  et  ChauBBces  (38,  Rue  de  Louvain,  Brussels)  is  invitin 
tenders  for  the  equipment  of  a transformer  sub-station  at  the 
harbour  at  Ostend.  , 
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Bradford. — July  30th.  Eight  automatic  point  con- 
trollers for  the  Tramways  Department.  See  “ Official  Notices  ” 
July  9th. 

Brussels.— July  28th.  A number  of  the  contracts  for 

the  electric  lighting  material  for  Tournai  are  open  again,  as  the 
last  tenders  were  not  satisfactory.  They  include  («)  insulators, 
(6)  phosphor-bronze  wire,  (c)  small  metallic  material  for  incandescent 
lamps,  &c.,  (/)  lamps  and  lighting  and  wiring  fittings. 

Canada. — Winnipeg. — August  2nd  and  16th.  The  city 

of  Winnipeg  is  advertising  for  tenders  for  the  hydraulic  and 
electric  equipment  of  the  generating  station  now  under  construction 
on  the  Winnipeg  River/at  Thirty -foot  Falls.  Some  particulars 
were  given  in  this  column  on  July  2nd. 

Dublin.— July  26th.  Machinery  oils  for  the  Corporation 

electricity  works.  See  “ Official  Notices  ” to-day. 

Eccles.— July  19th.  Electric  wiring  and  fittings  for 

12  houses  for  the  T.C.  (deposit,  10s.  6d.).  E.  Parkes,  Town  Clerk.; 

Edmonton— July  28th.  Private  telephone  equipment 

at  the  infirmary.  Bee  “ Official  Notices  ” to-day.  , 

France. — July  21st.  The  Paris  municipal  authorities 

are  inviting  tenders  for  a 60-h.p.  steam  engine  and  a 40-kw. 
continuous-current  dynamo  at  the  Paris  Municipal  School  of 
Physics  and  Industrial  Chemistry. 

Paris  —August  18th.  The  Under- Secretary  for  Posts  and  Tele- 
grapns,  103,  Rne  de  Qrenelle,  Paris,  requires  tenders  for  75  stamping 
machines  worked  by  electric  motors. 

July  22nd — The  French  Post  and  Telegraph  authorities  in  Paris 
(103,  Rue  de  Grenelle)  are  inviting  tenders  for  the  supply  of  10 
tons  of  galvanised  iron  wire  1 mm.  dia.,  200  tons  ditto  3 mm.  dia., 
and  400  tons  ditto  4 mm.  dia. 

August  11th.  The  Direction  de  la  Manufacture  d’Armes  at 
CbAtellerault  (Vienne)  require  tenders  for  cables,  copper  wire,  and 
dynamo  construction  material  (11  lots). 

Pabi8.— July  26th.  The  Under-Secretary  for  Posts  and  Tele- 
graphs, 103,  Rue  de  Qrenelle,  Paris,  requires  tenders  for  10  lots  of 
telegraph  and  telephone  (subscribers)  material. 

Germany.— Charlottenburg. — August  6th.  A 6-ton 
travelling  crane  of  19  m.  span  is  required  for  the  new  waterworks 
by  the  Charlottenburg  Wasserwerke  Co.,  and  specifications  may  be 
obtained  at  their  office,  Escheraller  1. 

Hellingly  (Sussex). — July  20th.  Storage  battery  for 

the  County  Asylum.  See  “Official  Notices”  July  9th. 

Hull.— July  28tu.  Electric  and  gas  light  fittings  for  the 
new  Pablic  Hall  of  the  Corporation.  See  “Official  Notices” 
to-day. 

Hull.— July  29th.  Electric  lighting  mains  extensions 
for  the  year  for  the  E L.  Committee.  See  “ Official  Notices  ” 
July  9th. 

Ita]y.  — August  10th.  The  Italian  State  Railway 

authorities  in  Rome  are  inviting  tenders  from  foreign  as  well  as  from 
home  makers  for  the  supply  of  100,000  metres  of  telegraph  cable. 

Keighley. — Angnst  7tb.  Two  1,000-kw.  turbo-alter- 
nators with  condensers,  and  two  water-tube  boilers  for  the  electricity 
department.  See  “ Official  Notices  ’’  to-day. 

Leyton. — July  27th.  Electric  light  installation  for 

8yboum  Street  School  for  the  U.D.C.  Education  Committee. 
Architect,  Mr.  W.  Jacques,  2,  Fen  Court,  Fencburch  Street,  E.C. 
(deposit,  £1). 

London. — L.C.C. — July  21st.  Electric  lighting  and  fan 

installation  at  the  extension  of  the  Paddington  Technical  Institute. 
See  “Official  Notices  ” July  9th. 

G.PO — August  9th.  Creosoting  telegraph  poles  for  the  P.M.Q. 
Mr.  G.  Morgaa,  Controller  of  Stores,  17-19,  Bedford  Street,  W.C. 

Luton. — July  19tb.  500-kw.  steam-driven  generator  and 
condensing  plant  for  the  Electricity  Department.  See  “ Official 
Notices  ” July  2nd. 

Pontypridd. — July  27th.  One  500-kw.  steam  dynamo 

for  the  U.D.C.  See  “ Official  Notices  ” to-day. 

Itnssia. — September.  The  Governor  of  Jekaterinoslaw 
requires  tenders  for  the  lighting  of  the  streets  of  Bachneut  by 
electricity,  either  arc  or  incandescent  lamps. 

Spain. — August  20tb.  Sixty  years’  electric  tramway 

concession  (between  Monachil  snd  Ibe  pibuibs  of  Gabia  Grande, 
Granada  province).  Tenders,  with  £1.30  deposit,  to  Direccicn 
General  de  Obras  Publicas,  Madrid. 

Sunderland. — The  Tramways  Committee  is  to  advertise 

for  tenders  for  tbe  doubling  of  half-a-mile  of  tbe  track  upon  the 
Grangetown  section  of  the  Corporation  electric  system. 

HlhiteliaveD. — July  20th.  Lighting  the  Harbour 

Quays  for  five  yearB,  by  electricity,  gas,  or  other  means,  for  the 
Harbour  Commissioners.  See  “ Official  Notices”  Jnne  11th 


CLOSED. 

Australia. — Adelaide. — News  was  received  by  this 

week’s  Australian  mail  of  the  acceptance  of  the  tender,  at  £36,673, 
for  50  cars  from  the  J.  G.  Brill  Co.,  Philadelphia,  U.S  A.,  for  the 
Adelaide  tramway  system.  The  highest  tender  was  submitted  by 
an  Adelaide  firm,  who  offered  to  build  the  cars  locally  for  £45,361. 

Bournemouth.  — At  a recent  meeting  the  Council 

decided  to  place  eight  international  time  recorders  at  various 
points  on  its  tramway  routes,  to  record  the  times  the  cars  pas9  on 
both  the  np  and  down  lines,  and  the  order  was  given 
to  the  International  Time  Recording  Co.,  of  City  Road,  E.C., 
whose  tramway  recorders  are  already  in  use  by  numerous  corpora- 
tions and  private  companies  in  Great  Britain. 

Bradford. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Manlove,  Alliott  & Co.,  Ltd  , for  the  reconstruction  of  the  destructor 
cells  at  the  Cliffe  Road  works,  at  £2,472.  The  tender  of  Messrs. 
Gent  & Co.  for  an  extension  of  about  100  electric  impulse  clocks, 
with  master  clock  and  wiring,  for  the  Town  Hall,  has  been  accepted, 
at  £194. 

London. — L.C.C. — The  following  tenders  were  received 

for  wooden  fittings  for  130  electric  cars  : — 

James  Challis,  Ltd . . . . . . . . (less  2j%)  £772 

B.  E.  Nightingale 287 

Hurst,  Nelson  & Co.,  Ltd.  1,050 

United  Electric  Car  Co.,  Ltd 1,418 

It  wa3  subsequently  discovered  that  the  fittings  could  be  supplied 
from  the  Council’s  own  car  works  at  Leytonstone  for  £558,  as 
there  is  a good  deal  of  timber  there  that  was  taken  over  at  a low 
price  from  the  tramway  companies. 

Hammersmith. — The  following  tenders  were  received  by  the 
Electricity  Committee  for  the  supply  of  cable  and  the  purchase  of 
old  cable  to  be  replaced,  viz. : — 

Quotation  for  cable.  Offer  for  old  cable, 
Z15  yards  1-25  e.h.t,  168  yards  -8  e.h.t. 


Standard  Cable  Co £161  Scrap  price,  no 

amount  mentioned. 

Western  Electric  Co.  (recommended)  180  £85 

Henley’s  Telegraph  Works  Co.  . . 186  80 

Siemens  Bros.  Dynamo  Works  ..  188  82 

Callender’s  Cable,  &e.,  Co 190  80 

Lahmeyer  Electrical  Co 192  80 


As  a quotation  for  the  old  cable  was  made  a condition  of 
tendering  for  the  supply  of  the  new  cable,  the  tender  of  the 
Standard  Cable  Co.  was  out  of  order,  as  they  did  not  name  a price 
for  the  old  cable. 

Stepney. — The  Electricity  Committee  recommends  the  accept- 
ance of  the  tender  of  the  Sloan  Electrical  Co.,  Ltd.,  for  carbons,  at 
£1,092.  The  tenders  were  as  follows  : — 

Sloan  Electrical  Co (recommended)  £1,0)2 

Union  Electric  Co.,  Ltd 1,123 

Crompton  & Co  , Ltd 1,144 

General  Electric  Co.,  Ltd 1,184 

Braulik,  G.  1,190 

Siemens  Bros.  Dynamo  Works,  Ltd,  ..  ..  ..  1,434 

The  tenders  for  meters,  for  two  years’  supply,  were  as  lollows: — 
Bastian  Meter  Co.,  Ltd.  . - (incomplete,  does  not  comply)  £281 
Electrical  Apparatus  Co.,  Ltd.  ..  „ ,,  402 

Gillespie  & Beales  (incomplete,  no  samples)  422 

British  Westinghouse  Electric  Co.,  Ltd.  (incomplete,  does  not 

comply)  . . . . 522 

Braulik.  G (does  not  comply)  545 

Electrical  Co.,  Ltd.  (a)  „ 577 

Simplex  Conduits,  Ltd „ 591 

International  Electric  Co.  . . . . . . . . (no  samples)  604 

Electrical  Co.,  Ltd.  (b)  (docs  not  comply)  650 

Reason  Manufacturing  Co.,  Ltd (recommended)  671 

Siemens  Bros.  Dynamo  Works,  Ltd . . ■ . 713 

British  Thomson-Houston  Co  , Ltd 761 

Bat  Meter  Co.  . . ...  . . • . •' 765 

Chamberlain  & Hookham,  Ltd 878 

Ferranti,  Ltd 878 

General  Electric  Co.,  Ltd.  ..  ..  ..  933 

Tne  Reason  Manufacturing  Co  , Ltd.,  submitted  the  lowest  tender 
which  complies  with  the  specification.  The  meters  tendered  for  are 
of  a capacity  of  from  2’5  amperes  to  300  amperes,  and  in  this  con- 
nection the  borough  electrical  engineer  and  manager  has  pointed  out 
that  for  the  meters  of  a lower  capacity,  that  i»,  meters  of  a capacity 
of  2 5 amperes  and  5 amperes,  the  “ Midget”  type  of  meter  manu- 
factured by  the  Reason  Co.,  could  be  used.  This  would  reduce  the 
tender  of  the  Reason  Manufacturing  Co.,  Ltd.,  by  £94,  making  it 
£578.  The  borough  electrical  engineer  and  manager  is  satisfied 
with  the  “ Midget”  type  of  meter,  and  having  regard  thereto,  and 
to  the  saving  which  would  be  effected  by  using  the  same,  the  com- 
mittee recommend  the  acceptance  of  the  tender  of  £671,  less  £94. 

Plymouth. — The  T.C.  has  accepted  the  tender  of  Cory 

Bros.  & Co.,  Ltd  , for  7,500  tons  of  Russell's  new  black  vein  washed 
beans  coal  at  13s.  4jd.  per  ton  by  sea,  and  17s.  Id.  per  ton  by  rail, 
for  the  electricity  undertaking.  This  price  is  3d.  per  ton  in  excess 
of  last  year's  contract. 

Kotherham. — The  T.C.  has  accepted  the  tender  of, 
Felgate  & Storey,  Reading,  for  the  electrical  installation  at  the 
High  School,  for  £225. 

Stockport. — The  T.C.  has  accepted  the  tender  of  Messrs. 

John  Longson,  Ltd.,  for  electricity  requirements;  and  that  of 
Messrs.  Wilson,  Twyford  & Roscoe  for  tramway  requirements. 

Swansea. — The  following  tenders  for  plant  for  lighting 
and  power  purpcscs  at  the  new  King’s  Dock  were  unanimouEly 
accepted  at  a meeting  of  the  Haibour  Trust  on  Monday  : — 

Turbogenerators,  alternators  and  condensers.—  Willans  & Robinson,  Ltd. 
Switchboards  and  sub-station  equipment.  Crompton  Co.,  Ltd. 

Boilers.  II.  & T.  Danks  (Nethertori),  Ltd. 

Some  extraordinary  tendering  was  reported  at  the  Swansea 
Education  Committee  on  Monday  for  electric  light  wiring  and 
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fittings  for  the  new  Swansea  Technical  College.  Bight  tenders 
had  been  received ; the  highest  was  from  T.  Arthur  Evans  and 
Co.,  Swansea,  amount  £817,  and  the  lowest  from  A.  G.  Arnold  and 
Son,  Newport,  amount  £289  12s.  8d.  The  latter  was  recommended  for 
acceptance,  but  the  firm  wrote  stating  that  they  had  made  mistakes 
in  two  items,  and  desired  to  increase  their  tender  to  £366.  The 
next  lowest  on  the  list  was  from  Mr.  E.  Perman,  also  of  Newport, 
amount  £337  11s.  4d.,  but  the  Committee  was  disposed  to  give  the 
contract  to  a Swansea  firm,  and  the  matter  was  deferred,  the  whole 
of  the  firms  to  be  asked  to  re-tender.  Resolutions  for  the  equip- 
ment of  the  new  electrical  engineering  laboratory,  at  a cost  of 
£250,  were  approved. 

Walsall. — The  T.C.  has  accepted  the  tender  of  the 

Wood  Farm  Colliery  Co.,  Ltd.,  to  supply  1,000  tons  of  steam  coal 
for  the  electricity  works. 

Warrington. — The  T.C.  has  accepted  the  following 

tenders  for  annual  supplies : — 

British  Electrical  Engineering  Co. — Transformers. 

Mawdsleys,  Ltd.—  D.c.  motors,  J-H.r.  to  5-h.p. 

British  Westinghouse  Co. — d.c.  motors  from  7J-H.P.  to  20-n.P. 

Bjdtish  Thomson-Houston  Co. — A.c.  motors. 

Wolverhampton. — The  T.C.  has  accepted  the  tender 

of  James  Hodgkinson  (Salford),  Ltd.,  at  £750,  for  a coal-conveying 
plant  and  coking  stokers  for  the  generating  station. 

The  Tramways  Committee  of  the  T C.  has  accepted  the  tender  of 
the  Wolverhampton  and  District  Electric  Tramways,  Ltd.,  for 
11  magnet  equipments,  at  £500. 

Worcester. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Heenan  & Froude,  Ltd.,  for  a steel  storage  bunker  and  elevator  and 
conveyor  at  the  Hylton  Road  station,  at  £656. 


FORTHCOMING  EVENTS. 


Junior  Institution  of  Engineers.— Saturday,  July  17th.  At  10  a. m.  Visit  to  the 
ordnance  engineering  works  of  Messrs.  Vickers,  Sons  & Maxim,  Erith. 


PARLIAMENTARY. 


Electric  Lighting  Acts  (Amendment)  Bill. 

The  above  Bill,  which  the  Government  have  introduced  for  the 
purpose  either  of  generalising  provisions  usually  inserted  in  local 
Acts  dealing  with  electric  supply,  or  of  removing  certain  further 
difficulties  which  have  been  experienced  in  the  working  of  the 
Electric  Lighting  Acts,  has  been  remitted  to  Standing  Committee  C, 
and  already  a large  number  of  amendments  have  been  scheduled. 

At  the  end  of  Clause  2,  which  deals  with  the  construction  of 
generating  stations  on  land  acquired  by  agreement,  Mr.  A.  H.  Scott 
will  move  to  add,  “ This  section  shall  not  apply  to  any  station  or 
works  for  transforming,  connecting  or  distributing  electrical  energy, 
or  the  machinery  or  appliances  used  in  connection  therewith.” 

On  Clause  4,  dealing  with  Bupply  in  bulk,  Mr.  Scott  will 
move  to  add  the  words,  “ Provided  that  a provisional  order 
authorising  the  breakiDg-up  of  roads  outside  the  area  of  supply  of 
the  local  authority  or  company  by  whom  the  supply  is  to  be  given 
shall  not  be  granted  by  the  Board  of  Trade  except  with  the  consent 
of  the  local  authority  in  whose  district  the  road  is  situate,  unless 
the  Beard  of  Trade  in  any  case  in  which  the  consent  of  any  such 
local  authority  is  refused  are  of  opinion  that,  having  regard  to  all 
the  circumstances  of  the  case,  such  consent  ought  to  be  dispensed 
with,  and  in  that  case  they  shall  make  a special  report  to  Parliament 
stating  the  ground  on  which  they  have  dispensed  with  the  consent.” 

Mr  Leverton  Harris  has  given  notice  to  move  the  following 
new  section  to  Clause  4 : (4)  The  powers  contained  in  this  section 
Bhall  not  apply  to  the  County  of  London  or  to  any  area  contiguous 
to  that  county  wherein  a supply  of  electricity  is  afforded  by  a local 
authority  or  company  authorised  to  distribute  electricity  within 
that  county. 

On  Clause  5,  dealing  with  the  supply  of  electricity  to  railways, 
tramways  and  canals  partly  outside  the  area  of  supply,  Mr. 
Harmood  Banner  will  move  the  omission  of  Sub-sec.  II,  which 
states  that  the  Board  of  Trade  may,  by  provisional  order,  authorise 
any  such  local  authority,  company  or  person  so  to  supply  electricity 
to  be  used  for  purposes  incidental  to  the  working  or  lighting  of  the 
railway,  tramway  or  canal  other  than  the  purposes  aforesaid. 

Mr.  Holt  proposes  to  add  " dock  estate  ” to  railway,  tramway  or 
canal. 

On  Clause  6,  which  deals  with  supply  to  premises  outside  the  area 
of  supply  in  certain  cases,  Mr.  Tennant  will  move  to  add:  “Provided 
that  the  Board  of  Trade  Bhall  not  make  any  such  order  except  with 
the  consent  of  the  local  authority  within  whose  district  the  premises 
are  situate,  unless  the  Board  of  Trade  in  any  case  in  which  the  consent 
of  such  local  authority  is  refused  are  of  opinion  that,  having  regard  to 
all  the  circumstances  of  the  case,  such  consent  ought  to  be  dispensed 
with,  and  in  such  case  the  Board  shall  make  a special  report 
stating  the  grounds  upon  which  they  have  dispensed  with  such 
consent." 

On  Clause  7,  containing  provisions  as  to  the  right  of  the  local 
authorities  to  purchase  generating  stations,  &c.,  situated  outside  their 
districts,  Mr.  A.  II  Scott  will  move  to  add  : “ (3)  Without  prejudice 
to  the  foregoing  provisions  of  this  section,  where  the  undertaking 


of  a company  is  situate  within  the  districts  of  two  or  more  local 
authorities  the  Board  of  Trade  may  by  provisional  order  transfer 
any  rights  of  purchase  vested  iu  the  local  authority  of  any 
district  in  which  part  of  the  undertaking  is  situate  to  the  local 
authority  of  any  other  district  in  which  part  of  such  undertaking 
is  situate,  but  such  provisional  order  shall  not  be  made  except  with 
the  consent  of  both  such  local  authorities.” 

A Urge  number  of  amendments  will  be  moved  on  Clause  16, 
which  provides  for  the  local  authorities  “ through  a contractor  but 
not  otherwise  ” to  let  for  hire  electrical  fittings.  Mr.  Cleland  pro- 
poses to  strike  out  the  words  " through  a contractor  but  not  other- 
wise,” and  there  are  several  amendments  for  the  deletion  of  Sub- 
sec. D,  which  gives  the  undertakers  the  power  of  exercising  the 
powers  of  the  Clause  without  the  employment  of  a contractor  if  there 
is  no  firm  carrying  on  the  business  of  electrical  contractor  within 
the  area  of  supply. 

Notice  of  intention  to  move  the  following  new  Clauses  has  also 
been  given : — 

By  Mr.  Tennant:  “ Money  borrowed  under  the  Electric  Lighting 
Acts  shall  not  be  reckoned  as  part  of  the  total  debt  of  a local 
authority  for  the  purpose  of  any  limitation  on  borrowing  under  the 
enactments  relating  to  borrowing  by  the  local  authority.” 

By  Mr.  Cleland:  “Where  in  any  area  a local  authority,  company, 
or  person  is  authorised  to  supply  electricity  under  Act  of  Parlia- 
ment, or  under  licence  or  provisional  order  granted  under  the 
Electric  Lighting  Acts,  it  Bhall  not,  after  the  passing  of  this  Act, 
be  lawful,  without  the  consent  of  such  local  authority,  company,  or 
person,  for  any  other  local  authority,  company,  or  person  to  supply, 
distribute,  or  transmit  electricity  within  the  same  area  unless 
such  supply,  distribution,  or  transmission  is  authorised  by  Act  of 
Parliament,  or  by  licence  or  provisional  order  granted  in  terms  of 
the  Electric  Lighting  Acts.” 

“ Nothing  in  this  Act  contained  shall  supersede,  prejudice,  or 
affect  the  provisions  of  any  local  Act  or  any  order  confirmed  by 
Act  of  Parliament  applicable  to  the  Corporation  of  the  city  of 
Glasgow.” 

“Nothing  in  this  Act  contained  shall  supersede,  prejudice,  or 
affect  the  provisions  of  any  local  Act  or  any  order  confirmed  by 
Act  of  Parliament  applicable  to  any  undertakers.” 

“ Where  in  any  area  a local  authority,  company,  or  person  is 
authorised  to  supply  electricity  under  Act  of  Parliament  or  under 
licence  or  provisional  order  granted  under  the  Electric  Lighting 
Acts,  it  shall  not,  after  the  passing  of  this  Act,  be  lawful  without 
the  consent  of  such  local  authority,  company,  or  person  for  any 
other  local  authority,  company,  or  person  to  supply,  distribute,  or 
transmit  electricity  within  the  same  area  unless  such  supply,  dis- 
tribution, or  transmission  is  authorised  by  Act  of  Parliament  or 
by  licence  or  provisional  order  granted  in  terms  of  the  Electric 
Lighting  Acts.” 

By  Mr.  A.  H.  Scott:  “Sub-sec.  2 of  Sec.  234  of  the  Public 
Health  Act,  1875  (which  places  a restriction  upon  the  amount  which 
a local  authority  may  borrow  under  that  Act)  shall  not  apply  to 
sums  borrowed  by  any  undertakers  (being  a local  authority)  for  the 
purposes  of  the  Electric  Lighting  Acts,  or  of  any  provisional  order 
under  the  Electric  Lighting  Acts,  and  in  calculating  the  amount  which 
any  local  authority  may  borrow  under  the  Public  Health  Act,  1875, 
the  sums  borrowed  by  them  for  those  purposes  shall  not  be 
reckoned.” 

“ Where  in  any  area  a local  authority,  company,  or  person  is 
authorised  to  supply  electricity  under  Act  of  Parliament  or  under 
licence  or  provisional  order  granted  under  the  Electric  Lighting 
Acts  it  shall  not,  after  the  passing  of  this  Act,  be  lawful,  without 
the  consent  of  such  local  authority,  company,  or  person,  for  any 
other  local  authority,  company,  or  person  to  supply,  distribute,  or 
transmit  electricity  within  the  same  area  unless  such  supply,  distri- 
bution, or  transmission  is  authorised  by  Act  of  Parliament  or  by 
licence  or  provisional  order  granted  in  terms  of  the  Electric 
Lighting  Acts.” 

“ Except  by  this  Act  expressly  provided,  nothing  contained  in 
this  Act  shall  prej  udice  or  affect  any  powers  or  rights  conferred 
upon  any  undertakers  by  Act  of  Parliament  or  provisional  order 
passed  or  confirmed  before  the  passing  of  this  Act.” 

The  Bill  was  to  be  considered  by  Committee  C yesterday. 


Third  Reading. — In  the  House  of  Commons,  on  July  12th,  the 
West  Kent  Electric  Power  Bill  was  read  a third  time. 

Folkestone,  Sandgateand  Hythe  Tramways  Bill.— This  Bill, 
as  amended  by  the  House  of  Commons,  was  on  Tuesday  before  the 
House  of  Lords  Committee  as  an  unopposed  Bill,  and  was  ordered 
to  be  reported  for  third  reading.  It  will  be  remembered  that  th? 
House  of  Commons  Committee  struck  out  the  important  clauses 
allowing  the  substitution  of  some  other  system  for  the  conduit 
system. 

Oxford  and  District  Tramways. — This  Bill,  which  provides 
for  the  substitution  of  the  conduit  and  overhead  system  in  place  of 
the  Dolter  surface-contact  system,  was  on  Tuesday  before  Lord 
Onslow’s  Committee  of  the  House  ot  Lords.  There  was  no  opposition, 
and  the  Bill  was  reported  for  third  reading. 

Torquay  and  Paignton  Tramways. — The  Torquay  and 
Paignton  TramwayB  Bill  came  on  Tuesday  before  the  House  of 
Lords  Committee  on  Unopposed  Bills,  and  was  ordered  to  proceed. 


Fire  Tests. — On  July  7th  the  British  Fire  Prevention 

Committee  continued  their  series  of  fire  tests  with  doors  by  testing 
a large  roller  shutter  to  a 7-ft.  opening,  the  temperaturee  ranging 
up  to  1,800°  F , followed  by  the  application  of  water  from  a steam 
fire-engine,  the  test  lasting  2J  hours. 
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Navigation  Improvements  and  Hydro  - Electric 

Works. — The  question  of  improving  the  means  of  transport 
between  Marseilles  and  Geneva,  so  as  to  allow  vessels  having  a 
cargo  of  500  tons  to  journey  between  the  Rhone  and  the  Rhine,  has 
incidentally  brought  into  prominence  a comprehensive  scheme  of 
electricity  supply.  Already  ships  of  this  capacity  are  able  to 
travel,  with  the  exception  of  a few  days,  all  the  year  round 
between  Lyons  and  Arles,  and  the  canal  now  being  constructed 
between  Arles  and  Marseilles  will  complete  the  southern  con- 
nection. As  to  the  northern  section  between  Lyons  and  Geneva, 
the  deep  slopes  of  the  land  render  the  Rhone  completely  impracticable 
to  navigation.  Between  Lyons  and  Jonage,  which  is  about  9j  miles 
below  Lyons,  the  vessels  are  able  to  use  the  derivation  canal  of  the 
well-known  Jonage  electricity  works,  but  this  distance  only  repre- 
sents a few  miles,  whereas  the  section  from  Lyons  to  Geneva  is 
112  miles  long.  It  is  considered  that  the  navigability  of  the  river 
between  Bellegarde,  which  is  18’6  miles  below  Lyons,  and  Geneva 
can  only  be  effected  by  carrying  out  the  project  suggested  by  MM. 
Blondel,  Harle  and  Miihl.  These  engineers  have  asked  the  French 
Government  to  authorise  them  to  proceed,  at  their  own  expense, 
with  the  establishment  of  electricity  works  at  Genissiat  (near 
Bellegarde),  which,  by  means  of  damming  the  Rhone,  would  permit 
of  the  creation  of  one  of  the  largest  woTks  in  Europe,  and  the 
electricity  generated  for  the  most  part  would  be  transmitted 
to  Paris.  ’ The  dam  would  be  230  ft.  high,  and  in  this  way  a canal 
of  a length  of  14*8  miles  would  be  formed,  whilst  the  construction 
of  electricity  works  at  Chancy,  in  the  Canton  of  Geneva,  near  the 
French  frontier,  would  largely  facilitate  the  navigability  of  the  last 
part  of  the  Rhone  to  Geneva.  It  is  stated  that  the  French  Minister 
of  Public  Works  has  no  objection  to  the  proposed  works  at  Chancy, 
for  which  MM.  Terrisse  and  De  Loriol  have  sought  a concession 
for  several  years  past,  but  a decision  on  either  of  the  schemes  is 
still  awaited. 

Late  Legal. — Seebold  v.  Page  & Miles. — Mr.  Justice 

Bucknill  on  Wednesday  delivered  a considered  judgment  in  this 
action,  which  was  brought  by  the  plaintiff  for  damages  for  alleged 
breach  of  contract.  Defendants  denied  the  breach  and  counter- 
claimed for  £25  6s.  8d.  for  work  done  and  materials  supplied.  The 
case  was  reported  in  our  iesueB  of  April  30th,  et  sqq.  His  Lordship, 
in  giving  judgment,  after  stating  the  facts  and  the  terms  of  the 
contract,  said  that  the  question  was  whether  the  contract  had  been 
performed  by  the  defendants.  It  was  not  suggested  that  there  was 
anything  the  matter  with  the  engine  or  gas  producer,  cr  with  the 
generator  or  scrubber,  but  the  plaintiff’s  case  was  that  these  things 
were  not  carefully  fixed  up,  and  that  from  their  being  improperly 
and  negligently  fixed,  the  plaintiff  was  injured,  in  that  the  work 
had  to  be  stopped,  and  he  could  not  make  sufficient  electric  light 
for  the  theatre,  and  had  to  go  to  the  Corporation  of  Worthing 
and  take  the  light  at  a greater  expense.  Plaintiff  claimed,  in 
addition,  the  expenses  to  which  he  had  been  put  in  making 
the  plant  do  its  work  properly.  To  make  the  plant  work 

properly,  it  was  requisite  that  it  should  be  kept  clean  and 
treated  with  care.  It  was  alleged  that  defendants  had  been 
guilty  of  negligence  in  not  providing  iron  silencers  instead  of  the 
brick  chambers  or  pits.  The  defendants,  however,  were  not  bound 
to  put  before  the  plaintiff  the  alternative  whether  the  brick  chambers 
or  the  iron  box  should  be  used  for  silencing.  He  found,  as  a fact, 
that,  but  for  accident,  the  silencers  put  in  were  efficient.  Turning 
to  the  question  of  the  explosions,  his  Lordship  referred  to  the  fact 
that  the  man  put  in  charge  of  the  engines  could  neither  read  nor 
write ; he  appeared  to  be  a man  of  limited  intelligence,  who  was 
now  employed  on  a horse  ’bus.  Before  he  took  charge  of  the 
engines,  there  had  been  no  explosion,  and  they  had  been  running  for 
six  months  under  the  supervision  of  the  defendants’  foreman.  The 
young  man  took  charge  in  January,  and  the  explosion  took  place  in 
the  following  month,  as  the  defendants  alleged,  from  the  negligence 
of  the  driver.  He  did  not  propose  to  say  how -the  explosions  did  occur, 
but  he  found,  as  a fact,  that  they  did  not  occur  in  consequence 
of  any  of  the  things  alleged  against  the  defendants.  He  found 
that  the  installation  was  properly  put  together  ; the  objectionable 
smell  complained  of  had  not  been  caused  by  any  defect  in  the 
defendants’  work;  and,  on  the  whole,  he  found  that  the  work  had 
been  properly  carried  out.  The  plaintiff’s  case,  therefore,  failed  on 
every  point,  and  an  agreement  having  been  arrived  at  on  the 
counterclaim,  there  must  be  judgment  for  the  defendants  on  the 
claim  and  on  the  counterclaim  of  £25,  with  costs  on  both. 
Judgment  accordingly. 

Tbe  High  Price  of  Rubber.— The  India  Rubber 

World.  of  New  York  publishes  the  following  interesting  remarks 
regarding  the  rubber  outlook  : — “ The  topic  of  chief  interest  and 
importance  to  the  rubber  trade  to-day  is  the  high  cost  of  rubber, 
and  this  involves  the  consideration  of  whether  lower  prices  are 
a near  possibility.  It  may  be  that  the  rates  just  now  prevailing 
will  not  be  long  maintained,  but  no  present  indication  points  to 
really  cheap  rubber.  A salient  fact  is  that  the  recent  record  high 
prices  accompanied  probably  the  largest  production  of  the  raw 
material  in  any  year,  from  a constantly  increasing  number  of 
sources,  under  conditions  which  preclude  any  idea  that  supplies 
have  been  under  manipulative  control,  and  in  spite  of  the  fact  that 
the  market  is  soon  to  receive  larger  quantities  of  rubber  from 
plantations.  Clearly  the  explanation  is  in  a growing  demand  for 
rubber  in  the  industries — a larger  production  of  goods  either  actual 
or  in  prospect.  It  is  of  interest,  therefore,  to  consider  the 
probable  output  of  rubber  in  the  early  future.  The  growing  pro- 
duction on  plantations  has  been  mentioned ; there  is  reason  to 


believe  that  the  Amazon  region  will  continue  slowly  to  increase  its 
yield,  year  by  year,  as  has  been  the  case  for  a half  century,  as  the 
available  working  force  can  be  augmented.  The  net  total  supply 
from  other  forest  sources  does  not  promise  any  increase.  Meanwhile 
the  world’s  needs  for  rubber  grow  incessantly.  Can  the  plantations 
keep  pace  with  the  growing  demand  ? From  time  to  time  The 
India-Rubber  World  has  reported  on  the  progress  of  typical  planta- 
tions of  Hevea,  as  it  does  in  this  issue,  the  point  of  each  report 
being  a rapid  increase  of  annual  yield  and  a lower  cost  of  produc- 
tion. But  still  the  total  plantation  yield  is  too  small  to  be  of  great 
present  importance  to  the  industry  ; it  is  of  interest  more  from 
the  promise  which  it  gives  for  the  future.  While  all  the  planta- 
tions that  have  been  formed  may  not  prove  so  successful  as 
‘Lanadron’  or  ‘ Vallambrosa,’  for  example,  undoubtedly  many 
millions  of  trees  already  planted  will  in  time  become  prolific 
yielders  of  rubber.  But,  as  we  have  said,  the  demand  for  rubber 
grows.  Our  friends  in  the  East  continue  to  discuss  the  cost  of 
their  rubber  as  compared  with  Brazilian,  evidently  with  the  idea 
that  they  possess  a marked  advantage.  But  so  long  as  present 
conditions  of  supply  and  demand  obtain,  the  world  will  need  all 
the  rubber  that  can  be  produced  in  the  Amazon  region  as  matters 
exist  there.  And  considering  that  real  * Para  ’ rubber  has  not 
been  produced  elsewhere,  it  is  not  unlikely  that  this  grade  will  yet 
outrank  the  best  plantation  rubber  in  the  matter  of  prices. 
Malaysian  planters  may  produce  rubber  at  a low  cost,  but  they 
cannot  meet  the  world’s  demand  for  quantity,  nor  supply  every- 
thing that  is  needed  in  the  way  of  quality.  All  of  which  beiDg 
true,  the  world  must  pay  enough  for  Brazilian  rubber  to  make  its 
production  interesting  to  the  seringueiros.” 

Salaries  and  Prospects  for  Engineers  in  India.— A 

correspondent  (“  Entropy  ”)  writes  in  the  Engineer  giving  advice 
regarding  the  salaries  that  should  be  asked  by  men  contemplating 
going  out  to  India  from  home.  He  says  : — 

“A  salary  of  Rs.  300  (£20)  per  month  is  for  juniors,  who  do  not 
go  out  to  accept  extensive  responsibility,  and  every  farthing  of 
that  amount  is  required  for  living  expenses  in  any  city  in  India, 
and  it  would  be  preferable  to  work  at  home  on  £2  per  week  than  be 
reduced  to  the  necessity  of  living  in  a mixed  community  in  Cal- 
cutta in  order  to  save  a few  rupees  off  300  per  month. 

“ The  above  is  the  lowest  possible  figure  that  any  young  fellow 
who  has  served  an  apprenticeship  can  go  out  upon,  and  the  yearly 
increase  of  salary  should  not  be  less  than  Rs.  50  per  month  through- 
out the  term  of  service.  A man  of  over  24  years  of  age  should  not 
go  out  on  less  than  Rs.  400,  and  if  to  take  charge  in  any  depart- 
ment, on  not  less  than  Rs.  600  per  month. 

“ It  would  be  well  for  any  applicant  before  signing  an  agree- 
ment for  service  in  India  to  apply  to,  say,  the  Institution  of  Civil 
Engineers,  the  secretary  of  which  would  no  doubt  be  pleased  to 
recommend  a solicitor  to  inspect,  and,  if  need  be,  to  modify  the 
terms  of  agreement. 

“ An  outsider  stands  no  greater  chance  of  promotion  in  any  firm 
in  Calcutta  than  in  London  ; the  changes  on  the  staff  are  quicker, 
but  unlike  the  conditions  at  home  it  is  seldom  beneficial,  or  even 
creditable,  to  change  your  firm.  Prospects  advertised  by  those 
whose  interests  it  may  be  to  get  capable  men  on  prospects  are  often 
found  to  be  those  of  being  ousted  by  nepotism,  and  of  having  most 
of  the  hard  work  and  few  of  the  loaves  and  fishes. 

“The  possibility  of  a bonus  may  be  discovered  to  you,  but  it 
generally  belongs  to  a nebular  series ; in  fact,  the  only  prospect 
that  is  not  written  in  the  agreement  is  that  of  being  punted  home 
as  an  invalid  after  a few  years’  service,  or  of  finding  an  opening 
in  the  vicinity  of  Lower  Circular  Road,  without  a concrete  slab  to 
keep  you  down. 

“ I may  remark  that  in  the  department  in  which  I was  engaged 
in  Calcutta  for  three  years,  in  that  time  out  of  a European  staff  of 
seven  men,  three  had  been  invalided  home  and  other  two  had  died  ; 
of  the  remaining  two,  one  was  born  in  India.  This  may  be  a some- 
what exceptional  record  of  European  mortality,  but  such  can  be  the 
rate  amongst  assistants  whose  salaries  afford  but  a bare  living  and 
whose  prospects  are  nib 

“ It  is  a mistake  to  accept  an  agreement  specifying  second-class 
travel ; everybody  in  India  travels  first-class,  and  likewise  to  and 
from  India,  except  with  the  P and  O.  mail-boats,  when  second-class 
is  good  enough  for  most  people.  In  the  early  days  men  worked 
out  there  in  their  shirt-sleeves,  and  lived  pretty  much  anyhow, 
but  the  advent  of  the  memeahib  has  changed  all  that,  and  nowa- 
days top  hats  are  not  stoned,  and  people  dine  at  eight.” 

Electrolytic  Disinfectant  at  l»oplar. — Dr.  F.  W. 

Alexander,  tbe  Medical  Officer  of  Health  for  Poplar  Borough,  refers 
in  the  course  of  his  annual  report  just  issued,  to  the  working  of  the 
electrolytic  disinfectant  department  during  1908.  The  plant  has 
been  installed  three  years,  and  is  still  in  good  working  order,  pro- 
ducing 185  gallons  of  fluid  in  eight  hours,  at  an  average  strength 
of  4-5  to  5’0  grammes  of  chlorine  per  litre.  Repairs,  renewals  and 
improvements  during  the  year  cost  £45.  28,280  gallons  of  the 

electrolytic  fluid  have  been  manufactured  and  distributed,  the  total 
cost  of  materials  used  being  £56  2s.  5d.,  including  £28  7s.  lOd.  for 
4,543  units  of  electricity  at  l^d.  Dr.  Klein,  bacteriologist  to  the 
L.G.B.,  in  a recent  report  arrives  at  the  conclusion  that  1 oz.  of 
the  fluid  to  150  oz.  of  water  (or  1 oz.  in  nearly  1 gallon  of  water) 
will  kill  the  cholera  germ  in  2 A minutes,  and  the  electrolytic  fluid 
in  the  same  proportion  will  kill  the  germ  of  typhoid  fever.  The 
germ  of  plague  would  be  killed  by  a more  largely  diluted  solution, 
as  its  vitality  is  much  less  than  that  of  cholera  and  typhoid  fever. 
Dr.  Alexander  says  that  during  1908  there  must  have  been  a saving 
to  the  borough  of  £700.  The  plant  has  paid  for  itself  and  the 
depot,  while  there  has  also  been  a saving  of  considerably  over 
£1,200  to  the  borough,  and  the  health  of  the  inhabitants  is  good. 
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Educational  Notes. — University  College  Awards. 

— The  following  awards  have  been  made  at  University  College 
(London  University) : — Archibald  P.  Head  Memorial  Medal,  1908-9, 

R.  A.  Pfleiderer.  Engineering  Diplomas— H.  P.  Anns  (Civil), 

E.  E.  Baily  (Civil  and  Municipal),  S.  M.  Hitchcock  (Electrical), 

J.  W.  Mason  (Civil),  S.  G.  Nottage  (Electrical,  with  distinction), 

B.  J.  Pfleiderer  (Mechanical),  R.  A.  Pfleiderer  (Mechanical,  with 
distinction),  A.  C.  Russell  (Mechanical,  with  distinction),  A.  M. 
Sims  (Civil  and  Municipal),  A.  T.  C.  Sutton  (Civil  and  Municipal), 

E.  L.  Thompson  (Civil  and  Municipal). 

Impebial  College  of  Science  and  Technology.— On  Thursday 
last  week  the  King  laid  the  foundation  stone  of  the  new  College 
at  South  Kensington,  which  will  consist  of  mining,  metallurgical, 
geological  and  engineering  departments;  the  last-named  adjoins 
the  Central  Technical  College  of  the  City  and  Guilds  Institute, 
which  will  form  an  integral  part  of  the  scheme. 

Electric  Shock  Fatalities. — According  to  the  Daily 

Telegraph , an  inquiry  into  the  death  of  Samuel  Higgs,  36,  and  Daniel 
Eyre,  27,  miners,  who  were  killed  whilst  engaged  with  an  electric 
coal-cutting  machine  at  the  Clifton  pit,  was  concluded  on  Tuesday 
at  Nottingham.  The  jury  returned  a verdict  that  the  men 
accidentally  met  their  deaths  through  an  oversight  in  the  inspec- 
tion of  the  working  of  the  machine,  “ the  ‘ pommel 1 of  which  was 
not  in  order  to  carry  away  the  escaping  current.” 

Mine  Accident  Inquiry.— An  inquiry  has  just  been 

completed  by  agents  of  the  Lanarkshire  Miners’  Union  into  the 
cause  of  the  recent  explosion  in  the  No.  1 pit,  Perniegair  Colliery, 
Hamilton.  Three  men  were  working  an  electrically  driven  coal- 
cutting machine  on  one  of  the  seams  when  the  explosion  took  place. 
The  agents’  report  is  of  such  a nature  that  the  Union  executive  has 
decided  to  lay  the  whole  circumstances  before  the  Home  Office,  with 
a request  that  a Government  inquiry  be  made  into  the  cause  of  the 
accident. 

City  of  London  Lighting. — The  deputation  appointed 

by  the  Corporation  to  visit  Continental  cities  re  public  lighting  has 
reported  as  follows : — “We  are  of  opinion  that  the  public  lighting 
in  the  City  of  London  can  be  materially  improved,  and  we  have 
come  to  the  following  conclusions: — (1)  That,  wherever  possible, 
streets  should  be  lighted  by  means  of  centrally  hung  lamps  with 
lowering  gear.  This  we  think  particularly  important  in  the  City 
of  London,  where  the  number  of  obstructions  upon  the  footways 
in  the  form  of  lamp-posts,  bins,  letter-boxes,  &c.,  is  so  large.  (2) 
That  open  spaces  should  be  lighted  by  means  of  lamps  upon 
standards,  fitted  with  lowering  gear.  (3)  That  high-pressure 
incandescent  gas  lamps  with  inverted  burners  should  be  adopted 
as  the  illuminant,  but  where  gas  is  impracticable,  electricity  with 
open  arc  and  flame  arc  lamps  should  be  installed.  We  think,  how- 
ever, before  suggesting  any  drastic  alterations  in  the  general 
lighting  of  the  City,  that  the  Streets  Committee  should  be 
authorised  to  arrange  for  some  further  experimental  lighting  of  the 
City  thoroughfares.”  We  refer  to  this  matter  in  our  leading 
columns. 

Mediterranean  Push. — Messrs.  Gent  & Co.  send  us  the 

following  amusing  example  of  the  business  methods  pursued  by 
two  of  our  Maltese  fellow- subjects  : — 

“ Rag.  A,  Letter  No.  1. 

" Malta,  July  2nd,  1909. 

“ Mr.  Gent  & Co.,  London. 

“As  we  are  on  the  point  to  leave  our  station  as  electrical 
apprentices  in  the  Government  department,  we  have  decided  to 
introduce  your  well-known  firm  in  our  country,  and  so  will  start 
business  with  you  under  the  above  condition. 

“That  you  will  supply  us  with  electrical  materials  to  our 
account,  with  a percentage  discount,  paying  you  six  months  after 
the  expedition. 

“ That  in  the  meantime  we  will  represent  you  as  your  sole  agents 
with  a favourable  percentage  discount,  and  that  the  materials  will 
be  forwarded  to  us,  shipment  paid. 

“We  hope  that  as  no  one  yet  represents  you  here,  our  demand 
will  be  taken  into  a favourable  consideration,  and  that  in  a very 
short  time  we  will  have  your  esteemed  answer. 

“ With  many  thankB,  we  remain .” 

Gas  Poisoning. — In  the  report  of  the  Medical  Inspector 

to  the  Home  Office  for  1908,  he  states  that  there  were  55  cases 
(five  fatal)  of  carbonic  oxide  poisoning,  as  compared  with  81  cases 
(10  fatal)  in  1907.  Twenty-six  were  in  connexion  with  blast  fur- 
naces ; 19  (two  fatal)  were  due  to  “ power  gas,  producer  or  suction 
gas”  ; some  of  these  occurred  whilst  starting  up  the  engine,  others 
were  caused  by  escape  from  exhaust  pipes  (in  one  case  leaking  into 
a cotton  mill  and  rendering  four  operatives  unconscious),  feeding 
the  hopper,  and  a leak  in  the  generator.  Seven  were  due  to  escape 
of  coal  gas — in  one  case  overcoming  four  weavers— and  two  followed 
on  the  inhalation  of  fumes  from  a coke  fire. 

|>nnean  Watson  v.  Jackson.— On  Friday  last,  before 

His  Honour  .ludge  I’.acon,  at  the  Bloomsbury  County  Court,  Mr.  H. 
Jackson,  late  manager  to  Roger  Dawson,  Ltd.,  was  sued  by  Mr. 
Duncan  Watson,  who  recently  purchased  the  goodwill  of  the  late 
firm,  for  the  value  of  goods  Bent  by  the  firm  to  defendant's  private 
house.  I 'efendant.  said  that  some  of  the  goods  were  booked  out  to 
him  in  error,  instead  of  to  clients,  and  other  goods  returned  were 
not  booked  in.  Plaintiff  claimed  that  the  fact  of  these  goods  being 
booked  out  to  defendant  made  him  responsible  for  them,  and  he 


brought  this  action  to  recover  the  price  (50s.)  of  same.  Defendant 
counterclaimed  for  some  fittings  belonging  to  him,  which  he  said 
plaintiff  bad  undertaken  to  return,  but  which  had  not  been  returned. 
Judgment  was  given  for  defendant  both  on  the  claim  and  counter- 
claim. 

E.C.C.  Rolling  Mill  Installation.— It  having  been 

reported  that  Sir  Alfred  Hickman  bad  said  that  he  would  have 
been  better  served  if  he  had  entrusted  the  installation  of  the 
electrically-driven  rolling  mills  at  his  works  to  German  contractors, 
the  Electric  Construction  Co.,  Ltd.,  who  carried  out  the  work,  quite 
naturally  opened  their  eyes  very  widely  with  surprise,  then  frowned, 
and  next  wrote  a letter  to  the  Iron  and  Steel  Times,  in  which  the 
statement  appeared,  asking  for  an  apology  and  witcdrawal.  Sir 
Alfred  Hickman  writes  to  the  same  journal  emphatically  contra- 
dicting the  statement.  He  adds : — “ It  is  true  that  some  difficulties 
not  unusual  in  a new  departure  have  been  experienced,  but,  if  I 
am  correctly  informed,  they  are  far  less  than  have  attended  a some- 
what similar  installation  by  a German  firm  at  works  in  the  north, 
the  engineering  staff  of  which  have  honoured  me  by  repeated  visits 
in  order  to  obtain  information  and  assistance.  The  arrangements 
here  are  not  yet  perfected ; but  there  has  been  no  shirking  of  re- 
sponsibility on  the  part  of  the  contractors,  and  I have  every  con- 
fidence that  in  the  end  the  work  will  be  fully  equal,  if  not 
superior,  to  anything  the  Germans  have  done,  and  the  cost  will 
certainly  not  be  greater  than  they  would  have  charged.” 

Institution  and  Lecture  Notes. — Institution  of 

Mining  Electbical  Engineebs. — At  a meet  mg  held  on  the  7 th 
inst.,  at  Ilfracombe,  under  the  chairmanship  of  Mr.  H.  P.  J.  Stewart, 
A.M.I.E.E.,  it  was  unanimously  resolved  to  form  a branch  of  the 
above  Institution,  there  being  many  prospective  members  present, 
including  several  mining  engineers  and  managers  from  the 
Gloucester  and  Somerset  coal  fields  and  the  Cornish  tin  mines. 
The  chairman  said  that  there  were  already  12  centres;  the  Southern 
Section  would  cover  a very  large  district,  but  its  mineral  area  was 
almost  entirely  confined  to  the  Western  Counties.  This  part  of 
Devon  was  about  midway  between  the  Gloucester  mines  and  the 
wheals  of  the  Duchy,  and  seeing  the  unique  nature  of  its  mining 
operations  in  these  islands,  he  hoped  that  the  Stannaries  would 
send  strong  support  to  the  Institution.  The  number  of  applications 
already  received  was  entirely  satisfactory,  the  members  and 
associates  showing  a total  to  date  of  230.  It  was  agreed  that  the 
hon.  secretary  should  be  asked  to  approach  Mr.  R.  Hood  Haggie, 
with  a view  to  his  election  as  president  of  the  Section,  and  a small 
provisional  committee  was  formed,  with  Mr.  H.  J.  F.  Stewart  as 
chairman. 

At  a meeting  of  the  Royal  Cobnwall  Polytechnic  Society  on 
the  7th  inst.,,  Mr.  N.  Trestrail  read  a paper  on  the  Cornish  Pamp- 
ing  Engine,  which  he  said  was  the  most  durable  and  economical 
plant  yet  installed  for  the  work.  Past  running  engines  or  electric 
motors  attached  to  a pump  might,  if  not  economical,  appear  highly 
satisfactory  whilst  running  for  a short  time  ; but  when  the  weak 
points  began  to  fail,  endless  trouble  was  caused  by  frequent  stop- 
pages. Mr.  H.  Davey  said  he  did  not  think  that  electricity  could 
compete  with  the  Cornish  engine  in  economy  of  fuel,  but  he  pro- 
tested against  a too  hasty  generalisation.  Mr.  L.  Hards,,  of 
Camborne  Urban  Electrical  Supply  Co.,  in  defence  of  electric 
pumping,  said  they  were  perfectly  willing  to  go  into  the  whole 
thing  on  a fair  basis — if  they  put  an  example  to  them  where  they 
had  their  Cornish  engine,  they  would  put  down  an  electric  pump 
against  it.  His  impression  was  that  in  a great  many  cases  elec- 
tricity would  come  ofE  best. 

Royal  Society  of  Abts.  — The  Council  has  awarded  the 
Society’s  Silver  Medal  to  the  following  among  other  readers  of 
papers  during  the  Session,  1908-9  : — Mr.  Walter  Rosenhain,  “ The 
Application  of  the  Microscope  to  the  Study  of  Metals”;  Herr 
Sam  Eyde,  “ The  Manufacture  of  Nitrates  from  the  Atmosphere  by 
the  Electric  Arc.” 

Society  of  Engineebs. — The-third  vacation  visit  of  the  present 
session  took  place  on  Wednesday,  when  a party  of  members  and 
associates  of  the  society,  with  their  friends,  inspected  the  Green- 
wich generating  station  of  the  L.C.C. 

Appointment  Vacant. — Shift  engineer  for  Greenock 

(£2).  See  our  advertisement  pages  to-day. 

Fire  Prevention. — -Last  year  the  Liverpool  Courier . 

premises,  and  all  the  buildings  occupied  by  Messrs.  C.  Tinling  & Co., 
were  fitted  with  the  May- Oatway  automatic  fire  detection  system, 
this  installation  being  connected  with  the  Central  Fire  Station. 
Early  on  Sunday  morning,  the  4th  inst.,  a fire  occurred  in  the 
telephone  room,  the  flooring  catching  fire,  but,  thanks  to  the 
efficiency  of  the  system  and  the  immediate  warning  giveD,  the  fire 
brigade  were  able  to  step  in  before  more  than  trifling  damage  was 
done.  The  May- Oatway  Co.  inform  us  that  this  is  their  seventieth 
“ save  ” in  seven  years,  a fact  of  which  they  are  justly  proud. 

An  interesting  demonstration  of  the  efficiency  of  “Kyl-Fyre,”  a dry 
powder  extinguisher,  was  arranged  for  Wednesday  afternoon  last, 
by  Messrs.  Wiggins  & Ribll,  of  7,  Mark  Lane,  E.C.  The  “Kyl- 
Fyre  ” powder  is  supplied  in  a tube  some  20  in.  long,  weighing 
about  6 lb.,  with  a readily  detachable  cover,  and  one  has  only  to 
look  at  the  extensive  list  of  users,  including  a score  of  electricity 
works,  to  realise  its  success.  The  mere  fact  of  its  being  in  powder, 
instead  of  liquid  form,  ensures  that  the  damage  Bball  be  due  to 
fire  ODly,  and  not,  as  has  frequently  been  the  case,  attributable 
largely  to  water. 


Vol.  65.  No.  1,651,  July  16,  1909.]  THE  ELECTRICAL  REVIEW 


103 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — At  a meeting  of  the 

Burslem  Town  Council  on  Monday  the  E.L.  Committee  recom- 
mended that  the  salary  of  the  electrical  engineer,  Mr.  Ashton 
Bremner,  be  increased  from  £350  to  £400  per  year.  The  recom- 
mendation was  opposed  by  some  of  the  members  of  the  Council, 
and  it  was  pointed  out  that  the  Committee  had  two  years  ago  passed 
a resolution  that  in  future  all  applications  for  increase  of  salary  in 
connexion  with  the  electricity  department  were  to  be  made  in  the 
month  of  February,  so  that  they  could  be  taken  into  consideration 
when  the  annual  estimates  were  prepared.  The  Mayor  thereupon 
ruled  the  Committee’s  recommendation  out  of  order,  and  it  was  not 
proceeded  with. 

The  Barrow  Corporation  has  decided  to  increase  the  salary  of 
Mr.  Barnwell,  works  superintendent,  from  £155.  to  £165  per 
annum,  and  afterwards  by  annual  increments  of  £5  to  £185  per 
annum  ; and  the  salary  of  Mr.  Heslop,  mains  superintendent, 
from  £135  to  £150  per  annum,  and  afterwards  by  annual  increments 
of  £5  to  £170  per  annum.  There  wa9  considerable  discussion  on 
the  matter  at  the  Town  Council  meeting,  but  Alderman  Smith  said 
the  salaries  were  reasonable  in  proportion  to  the  training  and  skill 
of  the  men. 

Mr.  A.  J.  Brooks  has  been  appointed  electrical  station  superin- 
tendent at  Avonbank,  Bristol,  at  £175  per  annum,  rising  to  £200 
after  six  months’  service,  and  then  to  £250  by  two  annual 
increments.  __ 

Torquay  T.C.  has  granted  Mr.  Storey,  electrical  engineer,  an 
honorarium  of  100  guineas  in  appreciation  of  his  services  in  connec- 
tion with  the  laying  down  of  the  tramway  plant. 

Worksop  (Notts.)  U.D.C.  decided  on  Monday  to  increase  the 
salary  of  the  assistant  electrical  engineer  from  £109  to  £120 
a year. 

From  among  220  applicants,  Mr.  E.  Taylor,  of  West  Ham,  has 
been  selected  for  the  post  of  fourth  assistant  engineer  at  the 
Hammersmith  electricity  works. 

Tramway  Officials. — It  has  been  arranged  by  the 

Bournemouth  Tramways  Committee  that  Mr.  F.  T.  Olding  (the 
present  chief  clerk)  is  to  be  relieved  of  all  work  other  than  traffic 
matters,  and  appointed  as  traffic  superintendent,  at  his  present 
salary  (£200)  ; Mr.  Harry  Baker,  the  present  official,  is  appointed 
cashier,  at  a salary  of  £175;  Mr.  Ignatius  Bulpin,  the  present 
electrical  engineer,  is  appointed  chief  assistant  to  the  general 
manager  and  electrical  engineer  at  his  present  salary,  £450  ; and 
Mb.  W.  B.  Tait  will  continue  to  hold  the  position  of  works  super- 
intendent, at  his  present  salary  of  £175. 

Mr.  C.  W.  Mallins,  general  tramways  manager  of  the 
Liverpool  Corporation,  has  had  his  salary  increased  by  £100  per 
annum. 

General, — The  Derby  Chamber  of  Commerce  has 

appointed  Mr.  Henry  Davis,  of  Messrs.  John  Davis  & Son  (Derby), 
Ltd.,  the  well-known  electrical  engineering  firm,  to  be  its  dele- 
gate at  the  seventh  Congress  of  Chambers  of  Commerce  of  the 
Empire,  which  is  to  be  held  at  Sydney,  New  South  Wales,  in 
September  next.  - 


NEW  COMPANIES  REGISTERED. 


Gavan  Inrig,  Ltd.  (103  894). — This  company  was  registered  on 
July  6th,  with  ft  capital  of  £2,000  in  £20  shares,  to  acquire  the  business  and 
assets  of  G.  Inrig,  of  Great  EaBtein  House,  20,  Bishopsgate  Street  (Without), 
E.C.,  to  develop  and  work  the  foreign  patents  granted  to  him  for  France,* 
Belgium,  Spain,  Italy,  Germany,  Switzerland,  Portugal,  Canada  and  U.S.A.,and 
to  carry  on  the  business  of  electrical  and  general  engineers,  manufacturers  of 
insulating  material  and  rubber  substitutes,  Ac.  The  subscribers  (with  one  share 
each)  are:  G.  Inrig,  M.I.E.E.,  Aberleigh  Lodge,  Bexjey  Heath,  Kent;  G. 
Whatman,  2,  Christie  Road,  South  Hackney,  electrical  engineer.  Private 
company.  G.  Inrig  is  the  first  managing  director ; remuneration,  £300  per 
annum. 

Walter  Scott  k Co.  (Edinburgh),  Lid.  (7,193).— This  com- 
pany wa9  registered  in  Edinburgh  on  July  8th,  with  a capital  of  £500  in  £1 
shares,  to  acquire  the  business  of  electrical,  mechanical  and  general  engintets, 
carried  on  at  148,  Rose  Street,  Edinburgh,  as  Walter  Scott  A Co.  Hie  sub- 
scribers (with  one  6bare  each)  are  ;—W  alter  Scott,  70,  Elm  Row,  Edinburgh, 
engineer;  D.  M.  Fraser,  29,  Comely  Bank  Road,  Edinburgh,  engineer.  Private 
company.  The  number  of  directors  is  not  to  be  more  than  three  ; D.  M.  Fraser 
is  the  first:  qualification,  £25;  remuneration  as  fixed  by  the  company. 
Registered  office,  148,  Rose  Street,  Edinburgh. 

E.  M.  Rcdfern,  Ltd.  (103,873). — This  company  was  registered 
on  July  5th,  with  a capital  of  £2.000  in  £1  shares,  to  adopt  an  agreement  with 
E.  M.  Redfern,  and  to  carry  on  the  bnainess  of  electricians,  electrical  engineers, 
Ac.  The  subscribers  (with  one  share  each)  are;—  E.  M.  Redfetn.Grassmere, 
Upper  Pershore  Road,  Belly  Psu-k,  Worcs.,  engineer  ; F.  C.  Martin,  88  Gillott 
Road,  Birmingham,  electrical  engineer.  Private  company.  E.  M.  Redlern  is 
chairman  and  managing  director  for  life  ; qualification,  100  shares.  Registered 
office,  9,  Ethel  Street,  Birmingham. 

Premier  Electric  Institute,  Ltd.  (103,969)  —This  company 

was  registered  on  Jnly  9th,  with  a capital  of  £100  in  £1  shares,  to  inaugurate 
an  institute  for  selling  curative  electrical  appliances  and  advising  on  electrical 
treatment,  to  carry  on  the  business  of  manufacturers  and  dealers  in  electrical 
specialities,  Ac.  The  subscribers  (with  one  share  each)  are A.  Baker,  142, 
Kuskin  Avenue,  Manor  Park,  Essex,  clerk;  L,  K.  Brown,  30,  Tournav  Road, 
Walham  Green,  S.W..  clerk.  Private  company.  Table  *‘A"  mainly  applies. 
Registered  office,  133-5,  Regent  Street,  W. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Metropolitan  Amalgamated  Railway  Carriage  and  Waeron 

Co.,  Ltd.  (73,480).— This  company’s  annual  return  was  filed  on  Juno  17tll,  when 
919,808  ordinary,  248,132  “A  ’preference  and  235,000  “B”  preference  shares 
had  been  taken  up  out  of  a oapital  of  £1,075,000  in  1,000,000  ordinary,  400,000  5 
per  cent.  “ A ’’  preference  and  275,000  6 per  cent.  “ B ” preference  shares  of  £1 
each;  £7  has  been  received  and  £1,432,983  is  considered  as  paid.  Mortgages 
and  charges:  Nil. 

Electric  Batteries  and  Carbons,  Ltd.  (97,710).— Debenture 
dated  June  2nd,  1909,  to  secure  £1,500,  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Holder:  U.  G. 
Orr,  End  House,  Cavendish  Road  West,  N W. 

Wells,  Rayner  & Co.,  Ltd.  (78,655). — This  company’s  annual 
return,  made  up  to  April  13th,  was  filed  on  June  7th,  when  3,460  ordinary  and 
2.006  first  preference  shares  had  been  taken  up  (in  addition  to  2,550  ordinary 
shares  surrendered  to  the  company)  out  of  a nominal  capital  of  £20,000  in  4,000 
first  preference,  10,000  second  preference  and  G,000  ordinary  shares  of  £1  each. 
£1,831  has  been  received  on  2,006  first  preference,  leaving  £175  in  arrears  ; 
£6,000  is  considered  as  paid  on  6,000  ordinary  shares  (including  those  surren- 
dered). Mortgages  and  charges  : £1,000. 

Solium  Electrical  Co.,  Ltd.  (99,009).— Debenture  dated 
July  5th,  1909,  to  secure  £2,000,  charged  on  the  company’s  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder,  Nottingham 
and  Nottinghamshire  Banking  Co.,  Ltd.,  Thurland  Street,  Nottingham. 

British  Aluminium  Co.,  Ltd.— Mortgage  dated  June  28th, 
1909,  tosecure  all  moneys  due,  or  to  become  due,  from  the  oompany  to  Parr’s 
Bank,  Ltd.,  charged  on  certain  aluminium  in  course  of  transit. 

Cowans,  Ltd.  (57,378). — A memorandum  of  satisfaction  to  the 
extent  of  £3,000  on  May  4th,  1909,  of  debenture  stock  covered  by  trust  deed 
dated  February  26th,  1902,  securing  £5.000,  notified  July  6th. 


CITY  NOTES. 


Bombay  Electric  Supply  and  Tramways  Co.,  Ltd. 

Sir  Edward  Sassoon,  Bt.,  M.P.  (Chairman),  presided  at  the  Elec- 
trical Federation  Offices,  Kingsway,  on  Tuesday,  over  the  fourth 
ordinary  general  meeting  of  the  above  company. 

In  moving  the  adoption  of  the  report  (to  which  we  referred  in 
our  issue  of  July  2nd),  the  Chairman  said  the  net  receipts 
amounted  to  £67,066,  as  compared  with  £40,880  in  the  previous 
year,  being  an  increase  of  £26,186.  After  deducting  the  propor- 
tion of  debenture  interest,  amounting  to  £24,592,  there  remained 
£42,474,  to  which  had  to  be  added  the  amount  brought  forward 
from  the  previous  year,  making  an  available  total  of  £45,363.  The 
preference  dividend  paid  up  to  August  15th,  together  with  the 
accrued  dividend  to  December  3 1st  last,  amounted  altogether  to 
£35,978,  which  left  a balance  of  £9,385  to  be  carried  forward  to 
the  next  account.  The  total  revenue  from  all  sources,  in- 
cluding the  amount  represented  by  the  sale  of  current 
to  the  tramways,  was  £177,855,  an  increase  of  £49,935, 
and  this  additional  revenue  was  obtained  at  an  increase  in 
expenditure  of  £23,749.  Dealing  with  the  general  conditions  pre- 
vailing in  India  during  the  period  under  review,  the  chairman 
quoted  from  an  article  in  the  Times,  and  said  that  the  effect  of  the 
trade  depression  had  shown  itself  in  a maiked  degree  in  Indian 
railway  receipts,  and  had  no  doubt  also  reflected  itself  in  the  tram- 
way receipts.  They  had  also  been  prejudiced  by  the  riots  which 
occurred  in  Bombay.  He  thought  it  a cause  of  satisfaction  that 
notwithstanding  these  unfavourable  conditions  they  were  able  to 
come  before  the  shareholders  with  an  increase  of  receipts  for  both 
branches  of  the  business,  and  given  normal  conditions  the  directors 
looked  to  a steady  if  not  very  rapid  growth  of  the  receipts  now 
that  the  tramways  had  been  entirely  electrified.  They  were  pro- 
viding an  excellent  service,  which  compared  favourably  with  the 
majority  of  the  tramway  systems  of  Europe,  and  this,  coupled 
with  the  extension  of  the  city,  should  result  in  steady 
progress.  They  were  devoting  particular  attention  to 
the  ticket  system,  whilst  traffic  organisation  had  their 
unremitting  attention.  This  year  they  were  adding  10  cars  to  the 
rolling  stock,  making  a total  of  172.  From  January  1st  to  May 
18th,  a small  portion  of  the  lines  continued  to  be  worked  by  torse 
traction,  and  in  consequence  of  their  having  to  maintain  a separate 
organisation  for  this  service,  the  operating  expenses  of  the  horse 
section  practically  amounted  to  the  receipts  it  earned.  The  power 
and  running  expenses  of  electric  traction  were  last  year  somewhat 
higher  than  in  the  previous  year,  owing  to  the  fact  that  they  ran  a 
considerably  greater  car-mileage,  whilst  the  rate  paid  to  the  power 
section  was  raised.  The  total  receipts  from  the  electric  supply 
amounted  to  £47,714,  as  compared  with  £21,566,  whilst 
the  working  expenses  amounted  to  £39,737,  as  compared  with 
£19,545.  On  the  face  of  it,  the  increase  in  the  working 
expenses  appeared  somewhat  out  of  proportion  to  the  increase 
in  the  receipts,  but  this  was  accounted  for  by  the  fact  that  over 
66  per  cent,  of  the  total  units  sold  were  sold  to  the  tramways.  The 
electric  supply  branch  debited  the  tramways  with  the  units  at  just 
about  the  cost  of  production,  but,  of  course,  this  was  reflected  in 
the  lower  cost  of  generation  in  respect  of  the  total  number  of  units 
generated.  There  was  nothing  very  material  in  it,  because  if  they 
charged  the  tramways  a higher  price.it  would  be  shown  in  the 
tramways  expenses.  The  receipts,  exclusive  of  the  revenue  repre- 
sented by  the  current  supplied  to  the  tramwayp,  amounted  to 
£25,683,  as  compared  with  £17,707  last  year ; an  increase  of  nearly 
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£8,000,  and  the  board  carried  to  profit  and  loss  account  £7,976, 
as  compared  with  £2,021  in  the  previous  year.  Last  year  they 
added  215  consumers,  representing  40,208  equivalent  8-c.p. 
lamps.  The  progress  of  the  company  had  been  well 
maintained  in  the  current  year,  and  up  to  the  end  of  May 
they  connected  135  new  consumers,  representing  20,629  equivalent 
8-c.p.  lamps.  Having  regard  to  their  increasing  business  and  with 
a view  to  lowering  the  cost  of  generation,  they  had  completed 
arrangements  for  erecting  a new  generating  station  at  Kussara 
Basiu,  but  as  the  benefits  which  this  would  bring  were  fully 
explained  in  the  report  he  bad  nothing  material  to  add.  Negotia- 
tions were  in  progress  for  the  supply  of  power  to  the  workshops  of 
the  Bombay  and  Beroda  Railway  Co.,  who  would  take  a supply 
of  about  500  kw.,  and  other  important  contracts  were  being 
negotiated  for,  so  that  the  supply  might  commence  about  the  date 
of  the  completion  of  the  new  power  station  which  they  anticipated 
would  be  early  in  1911.  The  capital  expenditure  of  the  year 
amounted  to  £232,482,  which  represented  amounts  payable  under 
various  contracts.  The  authorised  capital  of  the  company  had  now 
been  issued,  and  in  order  to  provide  for  the  future  capital  expendi- 
ture contemplated,  they  made  an  issue  recently  of  £150,000  5 per 
cent,  mortgage  debentures,  which  were  underwritten  in  Bombay 
and  London.  These  were  to  be  redeemed  in  28  years  by  annual 
drawings,  commencing  in  1913,  and  a fixed  sum  of  £6,060  had  been 
provided  annually  for  the  purpose.  The  directors  had  set  aside 
£6,000  for  the  purpose  of  creating  a sinking  fund  for  the  redemp- 
tion of  the  4J  per  cent,  debenture  stock,  and  this  sum,  which  was 
being  separately  invested,  would  appear  in  next  year’s  accounts. 
The  question  of  making  proper  provision  for  debentures  was  also 
receiving  attention,  and  this,  of  course,  would  have  to  be  made 
out  of  profits.  The  chairman  proceeded  to  refer  to  the  action 
taken  in  appointing  a consultative  committee  in  Bombay 
to  advise  the  board  on  local  matters,  and  to  the  retire- 
ment of  Mr.  E.  Hopwood,  the  secretary,  who  had  secured 
a post  in  the  North  of  a more  remunerative  character,  giving 
greater  scope  for  his  activities.  Eulogistic  references  was  made  to 
Mr.  Hop  wood’s  loyal  services  to  the  company,  and  the  wish 
expressed  that  he  would  be  successful  in  his  new  post.  In  con- 
clusion, the  Chairman  said  he  would  like  to  refer  to  the  foolish 
reports  which  had  been  circulated  in  India,  presumably  by 
unscrupulous  and  interested  persons  who  were  desirous  of  bearing 
the  shares  of  the  company.  It  was  stated  that  (1)  the  company 
was  going  into  liquidation ; (2)  that  in  addition  to  its  debentures, 
the  company  was  largely  in  debt ; (3)  that  they  were  going  to 
embark  in  enterprises  outside  of  Bombay,  and,  indeed,  out- 
side India ; (4)  that  the  company  was  still  not  free  to  buy 
its  plant  and  stores  in  the  cheapest  market;  and  (5)  that 
it  was  dependent,  in  some  degree,  on  the  working  and  results 
of  other  electrical  companies — the  Brush  Co.,  and  other  com- 
panies connected  with  the  British  Electric  Traction  Co.  being 
specially  mentioned  in  this  connection.  To  all  of  these 
reports  the  board  gave  most  emphatic  contradiction.  The  past 
history  of  their  undertaking  had  been  one  of  uninterrupted  progress, 
and  its  future  prospects  were  most  promising,  whilst  its  financial 
position  was  sound  and  free  from  any  embarrassment.  Their 
net  earnings  that  year  were  sufficient  to  pay  the  debenture 
interest  and  the  preference  dividend,  and  they  looked  forward 
before  long  to  being  able  to  pay  a dividend  on  the  ordinary 
shares. 

Sir  Charles  Ollivant,  K.C.I.E.,  seconded  the  motion,  and  the 
report  was  adopted  without  discussion. 


The  following  particulars  are  given  in  the  directors’  report : — 
“ The  directors  look  forward  to  a steady  increase  in  the  tramway 
receipts  now  that  the  electrification  of  the  system  has  been 
completed. 

Year  ended  Year  ended 
Dee.,  1907.  Deo.,  1908. 

Route  miles  opened 18-27  (avge.)  20-88 

Number  of  passengers  carried  25,766,916  80,486.666 

Proportion  of  expenses  to  receipts 60-9  % 58-1  % 

Electric  cars  in  stock 84  162 

" The  gross  receipts  from  electric  supply  for  the  year,  including 
the  amount  represented  by  the  sale  of  current  to  the  tramways, 
amount  to  £47,714,  as  compared  with  £21,566  for  the  previous  year. 
The  receipts,  exclusive  of  the  revenue  represented  by  the  current 
supplied  for  the  tramways,  amount  to  £25,683,  as  compared  with 
£17,707  for  the  previous  year.  The  working  expenses  amount  to 
£39,737,  as  compared  with  £19,545  for  the  previous  year.  The 
balance  of  £7,977,  as  a result  of  the  year’s  operations,  compares 
with  a balance  of  £2,021  for  the  previous  year. 

“ The  following  figures  show  the  comparative  results  of  the  past 
three  years : — 
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“ In  order  to  meet  the  increasing  demand  for  the  supply  of  elec- 
trical energy,  and  to  reduce  the  costs  of  generation,  the  company 
have  recently  completed  arrangements  with  the  Trustees  of  the 
Port  of  Bombay  for  the  lease  of  a piece  of  land  having  an  area  of 
about  17,737  sq.  yd.  for  the  erection  of  a new  generating  station  at 
Kussara  Basin.  This  site  has  recently  become  available  owing  to 


a reclamation  which  has  been  undertaken  by  the  Port  Trust.  It 
possesses  many  important  advantages  over  the  existing  one  at  Wari 
Bunder.  At  the  latter  the  costs  of  generation  are  enhanced  by 
the  high  cost  of  water  for  condensing,  and  the  necessity,  owing  to 
its  distance  from  the  sea,  of  employing  cooling  towers  for  this  pur- 
pose. The  cartage  of  coal  from  the  sea  front  is  also  a substantial 
enhancement  to  theee  costs.  At  Kussara,  on  the  other  hand,  the 
situation  will  provide  special  advantages  for  an  unlimited  supply 
of  sea  water  for  condensing,  and  for  the  handling  of  coal  either  by 
boat  or  by  rail.  On  its  eastern  boundary  the  new  site  has  a landing 
wharf  immediately  on  the  Kussara  Basin,  while  the  new  Port  Trust 
goods  railway  is  contiguous  with  its  western  boundary,  and  a siding 
from  the  latter  will  be  provided  into  the  property.  Inconsequence 
of  these  and  other  advantages,  the  removal  of  the  generating 
station  will  result  in  an  important  reduction  in  the  company’s 
generating  costs ; and  future  developments  of  the  power  house, 
for  which  there  is  abundant  space,  can,  as  the  expansion  of  the 
business  calls  for  them,  be  provided  far  more  economically  than 
would  have  been  possible  at  Wari  Bunder.  The  company  have 
entered  into  a contract  with  the  Brush  Electrical  Engineering  Co. 
for  the  erection  of  the  new  generating  station,  and  have  placed  an 
order  with  that  firm  for  the  supply  of  4,000  kw.  of  additional  steam 
plant.  The  company’s  existing  generating  plant  at  Wari  Bunder, 
representing  4,800  kw.  of  plant,  will  also  be  transferred  to  the 
new  power  house,  and  it  is  intended  then  to  dispose  of  the  Wari 
Bunder  lease  and  the  buildings  there.  Before  deciding  on  an  ex- 
tension of  the  existing  steam  generating  plant,  the  directors  very 
carefully  considered  the  alternatives  of  adopting  for  this  addition, 
oil  or  gas  plant.  After  a full  inquiry  it  was  decided,  having  regard  to 
the  large  size  of  the  sets  required,  to  uncertainties  regarding  the 
future  price  of  oil  fuel  at  Bombay,  and  to  other  considerations 
affecting  the  questions  of  reliability  and  economy  of  generation, 
that  neither  oil  nor  gas  engines  could  at  the  present  time  be 
prudently  adopted  in  substitution  for  steam  plant  at  Bombay,  but 
the  directors  are  carefully  watching  the  development  of  these  other 
types  of  plant.” 


New  General  Traction  Co.,  Ltd. 

The  directors’  report  for  the  year  ended  March  31st,  1909,  states 
that  the  revenue  for  the  year,  received  and  accrued  from  the 
various  sub-companies,  amounted  to  £18,701,  againBt  £18,893  in 
the  previous  year.  The  general  expenses,  including  directors’ fees 
and  legal  charges,  amounted  to  £1,991,  as  against  £2,509  in  1907-8. 
The  accounts  for  the  year  show  a small  profit  of  £428,  thus  reduc- 
ing the  balance  of  loss  previously  shown,  to  £25,807.  The  dividend 
received  from  the  Coventry  Electric  Tramways  Co.  for  their  year 
ended  December  31st,  1908,  was  the  same  as  for  the  previous  year, 
viz.,  3J  per  cent.,  but  owing  to  the  general  depreciation  of  trade, 
the  result  of  the  year’s  working  only  allowed  of  the  sum  of  £2,000 
being  placed  to  reserve  for  depreciation,  against  £3,900  in  the 
year  1907.  The  Norwich  Bystem  showed  no  improvement  for  the 
year  ended  June  30th,  1908;  but  since  that  date  certain  changes 
have  been  made  in  the  service  and  considerable  economies  effected 
in  the  working,  and  a better  result  for  the  current  year  is  expected. 
The  Douglas  Southern  Electric  Tramways  Co.  paid  5£  per  cent,  on 
its  preference  shares  for  the  year  1908,  as  compared  with  6 per 
cent,  for  the  preceding  year.  The  income  from  the  Philadelphia 
undertaking  for  the  year  amounted,  under  the  terms  of  the  lease, 
to  £10,437,  being  an  increase  of  £481  over  the  previous  year.  The 
directors’  reports  and  accounts  of  the  Coventry,  the  Norwich,  and 
the  Douglas  Southern  Tramway  Companies  respectively  are 
annexed. 


Baron  Emile  B.  d’Erlanger  presided  on  Tuesday,  at  the 
offices,  20,  Bishopsgate  Street,  E.C.,  over  the  thirteenth  annual 
meeting  of  the  company. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  it 
would  only  be  necessary  for  him  to  detain  them  a short  time,  as  the 
accounts  were  not  at  all  complicated,  and  the  items  differed  little,  if 
anything,  fiom  those  of  the  previous  year.  The  receipts  from  the 
Coventry  property  for  1908  were  exactly  the  same  as  for  1907 ; 
whilst  those  from  Norwich  were  £913  less,  and  from  Douglas  £58 
less.  On  the  other  hand,  the  Philadelphia  property  paid  them 
£482  more  than  in  the  previous  year,  represented  by  the 
increased  rate  of  interest  on  their  shares  in  that  undertaking 
for  the  second  half  of  1908 ; and  the  interest  they  received  on 
the  outstanding  balances  owing  to  them  by  the  Coventry  company 
on  construction  account,  was  £1,050,  against  £750.  The  result 
was  that  their  receipts  were  practically  the  same  as  in  the  previous 
year,  being,  in  fact,  only  £190  lees.  In  addition  to  the  income 
mentioned,  however,  they  had  also  received  out  of  the  profits  of  the 
Coventry  company  for  1908,  a further  payment  of  £1,000  on  account 
of  the  indebtedness  of  that  company  to  the  traction  company, 
which  payment  would  appear  in  the  next  year’s  accounts.  Turning 
to  the  debtor  side  of  the  profit  and  loss  account,  they  would  see  that 
the  general  expenses,  &c.,  showed  a reduction  of  £518,  and  interest 
on  loans,  a reduction  of  £356  ; the  result  for  the  year  being  that 
they  had  a small  profit  to  show  of  £427.  They  had,  since  the  date 
of  the  last  annual  report,  disposed  of  a further  amount  of  £5,000  of 
the  bonds  of  the  Darby  Media  and  Chester  Street  Railway  Co., 
which  reduced  the  total  amount  of  securities  held  by  them  as  at 
March  31st  last,  to  £643,248.  He  might  say  that  since 

that  date,  they  had  realised  yet  further  about  £12,000  of 
those  bonds,  which  had  been  sold  at  better  prices  than 
those  previously  obtained,  viz.,  95,  and  they  trusted  that  they 
could  be  able  presently  to  sell  gradually  further  blocks  cf  the  bonds. 


Vol.  65.  No.  1,651,  Jolt  16, 1909.] 


THE  ELECTRICAL  REVIEW, 


105 


Under  the  terms  of  the  trust  deed  for  their  4 per  cent,  prior  lien 
debentures,  they  had  to  commence  amortising  them  by  paying 
to  the  trustees  on  January  1st,  1910,  £4,000,  to  be  applied 
in  redeeming  those  debentures  at  par  by  drawings.  The 
receipts  for  the  year  from  their  various  subsidiary  companies,  of 
which  he  had  spoken,  exhibited  to  them  in  a word  their  position. 
Coventry  continued  to  make  a fairly  satisfactory  profit ; and  as  to 
Norwich  Tramways,  the  directors  of  that  company  had  for  some 
time  been  hard  at  work,  together  with  the  manager,  trying  to  devise 
some  means  by  which  the  expenses  might  be  reduced  and  the 
traffics  increased,  and  he  was  glad  to  think  that  these  efforts  were 
bearing  fruit,  and  they  might  now  reasonably  look  forward  to 
better  results.  With  regard  to  Philadelphia,  in  accordance  with 
the  terms  of  the  lease,  they  would  receive  an  increased  dividend 
at  the  rate  of  1 per  cent,  from  the  1st  of  the  present  month. 

Mb.  Francis  Fitzgerald  seconded  the  motion. 

Mb.  Jackson  said  that  the  Chairman  had  only  given  them  the  bare 
facts  in  the  balance-sheet,  and  he  suggested  that  in  the  future  it 
would  interest  the  shareholders  ^if  they  gave  the  number  of 
passengers  carried  on  the  various  lines,  and  also  the  average  takings. 
He  would  like  to  know  whether  the  expenses  of  their  undertakings 
were  uniform  per  car-mile,  and  further,  what  the  fees  of  the 
directors  were.  He  noticed  that  the  amount  put  down  for  light 
railways  was  £1,448  as  against  £1,973  last  year. 

Mb.  Soane*  asked  if  the  Philadelphia  Rapid  Transit  Co.  was  a 
substantial  company  which  could  carry  out  its  undertakings. 

The  Chaibman  said  fuller  information  was  not  given  because 
they  had  published  the  full  balance-sheets  of  the  Coventry  and 
Norwich  Tramways.  In  the  Norwich  undertaking  they  gave  the 
number  of  passengers,  and  would  do  the  same  with  the  Coventry 
system  next  year.  The  cost  per  car-mile  received  the  closest 
attention  of  the  directors,  and  both  at  Coventry  and  Norwich  it 
compared  most  favourably  with  that  of  other  undertakings.  The 
fees  paid  to  the  directors  were  £100  each.  When  he  was  asked  to 
take  charge  of  the  company  it  was  not  in  a flourishing  condition, 
and  he  had  done  his  best  for  it  Bince.  They  had  a certain  number 
of  bonds  which  were  not  pledged  to  the  prior  lien  debentures,  and 
as  soon  as  they  could  get  rid  of  a sufficient  quantity  they  intended 
to  pay  off  the  floating  debt  on  which  they  paid  6 per  cent;  The 
Philadelphia  Co.  had  a capital  of  §30,000,000,  and  controlled  all  the 
tramways  in  Philadelphia.  The  difference  in  the  amount  put 
down  for  light  railways  was  due  to  their  having  sold  some  shares. 

Mb.  Winslow  (engineer)  said  that  the  working  costs  per  car- 
mile  averaged  54d.  both  in  Coventry  and  Norwich.  The 
receipts  per  car-mile  were  low  in  each  town,  between  7Ad.  and  8d. 


British  Electric  Traction  Co.,  Ltd. 

The  thirteenth  ordinary  general  meeting  of  this  company  was  held 
on  Thursday  of  last  week  at  the  Electrical  Federation  Offices, 
Kingsway,  Sir  Charles  Rivers  Wilson  presiding. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
July  2nd),  the  Chairman  said  that  included  with  the  report 
was  a separate  document  giving  particulars  and  statistics 
relating  to  the  associated  companies,  from  which  it  would  be  seen 
that  a unique  and  economical  organisation  had  been  devised  for  the 
administration  of  about  £0  undertakings.  The  Electrical  Federa- 
tion Offices,  which  had  been  built  for  their  accommodation,  were 
provided  in  the  first  instance  by  the  British  Electric  Traction  Co., 
and  would  be  recouped  either  by  way  of  principal,  or  in  the  shape 
of  payments  covering  interest,  sinking  fund  and  repairs.  The  cost 
had  been  about  £36,000,  and  after  allowing  for  all  charges  in 
respect  of  the  expenditure,  there  would  be  a saving  upon  the  rents 
formerly  paid.  The  building  was  on  a 99  years’  tenure.  They 
would  see  from  the  statistics  the  magnitude  of  the  work 
done,  and  a close  study  of  the  details  could  net  fail 
to  convince  them  that  it  had  been  done  efficiently  and 
economically.  The  enterprises  in  which  they  were  interested  had 
taken  many  years  to  develop,  but  the  directors  felt  disappointed 
that  the  net  result  of  the  heavy  work  of  the  last  13  years  had  not 
been  more  profitable  in  recent  years.  They  had  always  looked 
forward  to  tte  time  when  the  undertakings  would  be  able  to  Bhow 
profits;  but,  unfortunately,  they  had  fallen  on  bad  times.  The 
companies  had  been  subjected  to  unnatural  competition  and  opposi- 
tion by  the  local  authorities,  with  the  result  that  they  had  had  to 
submit  to  a gradual  reduction  in  the  fares,  representing  a loss  of 
something  like  £200,000  per  annum.  At  the  present  moment  their 
difficulties  were  aggravated  by  the  exceptional  trade  depression  all 
over  the  country,  such  depression  as  he  felt  himself  warranted  in 
describing  as  the  most  Eevere  and  general  the  country  had  experi- 
enced since  its  adoption  of  Free  Trade.  If  there  were  no  profits 
theie  cculd  he  no  creation  of  fresh  capital,  and  without  new 
capital  there  could  not  be  an  extension  of  enterprise. 
Desl  r g with  the  accounts,  the  revenue  from  the  associated 
companies  was  about  £33,000  less  than  in  the  previous  12  months, 
a large  number  of  the  companies  having  paid  slightly  reduced 
dividends.  At  Greenock  the  traffic  receipts  had  fallen  from  £34,200 
to  £27,000;  Hartlepool,  from  £15,500  to  £12,3C0 ; in  the 
Potleries  they  had  decreased  from  £97,400  to  £94,300,  and 
many  other  undertakings  showed  a lower  revenue  than  in  the  pre- 
vious 12  months.  In  the  aggregate  the  receipts  of  the  Federated 
Companies  showed  an  increase,  but  this  was  due  to  the  increases  at 
Auckland  and  Bombay,  while  in  the  case  of  the  Metropolitan 
Tramways  Co.  additional  lines  had  been  opened.  He  hoped  that 
with  a revival  in  trade  the  receipts  would  go  up.  As  to  the 
current  year,  they  had  been  able  to  hold  their  own,  but  unless 


there  was  a revival  in  trade  before  the  end  of  the  year 
he  did  not  think  there  would  be  any  material  changes 
in  the  dividends  of  the  associated  companies.  They  had 
hoped  to  pay  the  reduced  dividend  of  3 per  cent,  on  the  preference 
shares  as  a regular  half-yearly  instalment,  but  the  profits  for  the 
past  year  were  £15,000  lesB  than  the  amount  required  to  pay  such 
a rate  of  dividend.  Unless  the  profits  increased,  it  would  obviously 
be  unwise  to  pay  the  same  dividend  for  the  current  year,  and  the 
directors  were  of  opinion  that  unless  profits  materially  increased,  it 
would  be  wiser  to  suspend  the  payment  of  the  dividend  until  the 
accounts  had  been  made  up  for  the  year.  The  management  and 
general  expenses  were  £16,800,  as  compared  with  £24,100,  the 
reduction  being  due  to  the  fact  that  the  Federation  now  bore 
items  of  expenditure  which  the  company  formerly  met.  As  to  the 
investments,  the  return  of  those  which  were  remunerative  was 
about  A per  cent,  less  than  in  the  previous  year,  and  the  proportion 
of  non-revenue-earning  investments  was  larger,  but  he  thought  that 
was  only  temporarily.  The  average  fare  per  passenger  in  1908  was 
l'23d.,  an  improvement  of  02d.  as  compared  with  1907,  which  re- 
presented £24,000,  or  six  months’  interest  on  the  preference 
shares.  In  1901  the  average  fare  was  l'38d.,  and  that  meant 
an  increase  in  revenue  of  no  less  than  £200,000.  The  securities  of 
the  company  appeared  at  cost  in  the  accounts,  and  the  time  might 
come  when  it  would  be  necessary  to  consider  whether  steps  should 
be  taken  to  deal  with  the  matter.  During  the  past  year  the  directors 
had  been  considering  the  question  of  opening  up  electrical  enter- 
prises in  other  countries,  and  steps  had  to  be  taken  with  a view  to 
securing  a concession  for  tramways  in  St.  Petersburg,  accompanied 
by  contracts  for  the  construction  of  the  work.  A strong  syndicate 
had  been  formed,  in  which  the  company  had  a substantial  partici- 
pation. Other  negotiations  were  pending  in  regard  to  places 
abroad. 

Mb.  Emile  Garcke,  in  seconding  the  motion,  referred  to  the  Elec- 
tee Lighting  Acts  (Amendment)  Bill,  which  had  been  introduced 
by  the  Board  of  Trade  into  the  present  session  of  Parliament.  He 
said  it  was  impossible  to  read  the  Bill  without  feeling  that  it  had 
been  drafted  with  intent  to  prevent  private  enterprise  from  further 
engaging  in  electrical  industries ; and  it  applied  not  only  to  the 
future  but  to  the  companies  already  in  existence. 

Mr.  J.  B.  Bbaithwaite  suggested  that  steps  should  be  taken  to 
see  if  a new  coin  could  be  introduced  worth  about  115d.,  as  it 
would  enable  a slightly  higher  fare  to  be  charged,  and  so  bridge 
over  the  loss  which  at  present  resulted  on  the  tramways. 

After  further  discussion,  the  Chairman,  in  reply  to  criticisms, 
remarked  that  suggestions  had  been  made  for  reorganising  the 
capital,  but  that  meant  a reduction  in  capital,  and  the  board  did 
not  think  that  necessary.  No  further  capital  would  be  raised  by 
the  British  Electric  Traction  Co.  for  the  St.  Petersburg  undertaking. 

The  report  was  adopted. 


A shareholder,  “ W.  F.  P.” — “ who  occupies  a responsible  position 
in  the  public  service  ’’-—writes  to  the  Financial  Times , suggesting 
that,  in  the  interests  of  shareholders  of  all  classes,  the  Board  of 
Trade  make  an  investigation  into  the  affairs  of  the  above  company, 
as  provided  for  in  Sec.  109  of  the  Companies’  (Consolidated)  Act’ 
1908.  He  remarks  that  the  company  has  proved  as  speculative  as 
any  mining  venture,  and  he  continues “ In  1899,  when  I first 
be-ame  a shareholder,  the  market  value  of  the  £10  preference 
share  was  14f,  and  of  the  £10  ordinary  21 2.  To-day,  after  ten 
years’  working,  the  prices  of  these  shares  are  2£  and  g respectively, 
while  no  dividend  is  being  paid  on  nearly  £3,000,000  of  ordinary 
and  preference  capital. 

“ The  question  of  the  absorption  by  this  company  of  the  Electrical 
Power  Distribution  Co.,  two  directors  of  which  were  also  directors 
cf  the  British  Electric  Traction  Co , calls  for  the  strictest 
investigation.  So  also  do  the  relations  of  the  British  Electric 
Traction  Co.  with  the  Brush  Electrical  Engineering  Co.  These 
two  cases  are  simply  cited  as  examples  for  inquiry.  A Board  of 
Trade  inquiry  is  suggested,  as  officers,  agents,  and  so  forth  of  the 
company  can  be  examined  on  oath.  The  Act  requires  that  in  the 
application  to  the  Board  of  Trade  one-tenth  of  the  issued  shares 
should  be  represented.  Further,  the  Board  of  Trade  may  require 
the  applicants  to  give  security  for  the  payment  of  the  costs  of 
inquiry,  and  in  connection  with  this,  although  I am  not  a great 
shareholder  in  the  British  Electric  Traction  Co.,  still  I am  pre- 
pared to  advance  £100  to  any  security  fund  that  may  be  formed 
for  the  purpose  now  suggested.” 


City  and  South  London  Railway  Co.— The  accounts 

for  the  half-year  ended  June  30th,  show  a balance,  after  providing 
for  the  debenture  stock  interest,  the  payment  of  dividend  on  the 
5 per  cent,  preference  stocks  1891,  1896,  1901  and  1903,  and  the 
transfer  to  renewal  fund  of  £1,500,  sufficient  to  allow  of  the  pay- 
ment of  a dividend  on  the  consolidated  ordinary  stock  at  the  rate 
of  1 J per  cent,  per  annum,  carrying  forward  £1,411.  For  the 
corresponding  period  last  year,  the  dividend  was  at  the  rate  of 
1J  per  cent,  per  annum,  carrying  forward  £1,868. 

Direct  United  States  Cable  Co.,  Ltd.— The  board 

recommend  a final  dividend  of  4s.  per  share,  together  with  a bonus 
of  Is.  per  share,  both  free  of  income-tax,  payable  on  31st  inst, 
making,  with  the  three  interim  dividends  already  paid,  a total  dis- 
tribution of  4$  per  cent,  for  the  year  ended  June  30tb,  and  after 
placing  £5,000  to  reserve  fund  account,  carrying  forward  £3,590, 
The  transfer  books  are  closed  from  July  13th  to  27th. 
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Electric  and  General  Investment  Co.,  Ltd. 

The  twentieth  ordinary  general  meeting  of  the  above  company  was 
held  on  Wednesday  of  last  week,  under  the  presidency  of  Mr.  J.  B. 
Braithwaite. 

The  Chaibman,  in  proposing  the  adoption  of  the  report,  said  that 
the  past  year  had  been  one  of  comparative  stagnation  in  electrical 
business,  and  therefore  the  company  had  not  had  the  opportunities 
which  it  had  had  in  former  years  of  employing  its  capital  to  tbe 
extent  which  it  would  have  liked,  At  the  same  time,  it  would  be 
seen  that  the  result  of  tbe  year  was  that  they  had  considerably 
reduced  their  liabilities.  The  profit  for  the  year  had  amounted  to 
£11,566,  against  £7,889,  or  very  nearly  £4,000  more,  which  was  an 
increase  of  about  40  per  cent.  The  directors  proposed  to  pay  the  pre- 
ference dividend,  and  they  would  then  be  left  with  a balance  of  profit 
to  carry  down  of  £4,095,  against  only  £568  last  year,  so  that  there 
was  a net  improvement  of  over  £3,500.  That  sum  represented  about 
15  per  cent,  on  the  amount  of  capital  paid  up  upon  the  ordinary 
shares,  but  looking  at  the  continued  depression  in  many  of  the 
electrical  securities  which  were  held  by  the  company,  he  believed 
the  directors  would  have  the  support  of  the  shareholders  in  their 
proposal  to  transfer  that  amount  to  the  contingency  fund,  which 
was  a reserve  against  depreciation  in  the  market  value  of  their 
securities.  Of  course,  if  the  market  irnoroved  later  on,  that  con- 
tingency fund  might  be  drawn  upon,  if  neceRSary,  for  dividend 
purposes,  providing,  of  course,  that  the  value  of  their  investments 
in  the  market  stood  at  a price  which  was  equal  to,  or  in  excess  of, 
the  cost  at  which  they  stood  in  the  boobs.  As  regarded  the  current 
year,  it  was  a little  early  to  say  much,  as  they  only  commenced  on 
June  1st  ; but,  looking  all  round  the  market,  he  felt  that,  on  the 
whole,  he  could  say  that  there  were  indications  of  a slight  improve- 
ment in  business,  and  in  all  probability  they  would  be  able  to 
present  better  results  when  he  next  had  the  pleasure  of  meeting 
them. 

A discussion  followed,  and  Mb.  .Cboft  expressed  the  opinion  that 
the  shareholders  generally  would  be  satisfied  with  the  proposal  of 
the  directors  as  to  dealing  with  the  balance.  He  was  speaking  as  a 
preference  shareholder,  hut  he  thought  that  the  view  of  all  the 
shareholders  wou.d  be  that  the  course  suggested  was  a prudent  one. 

Mb.  Mathews  said  that  he  only  held  ordinary  shares,  and  he 
thought  that  the  directors  might  have  used  some  of  the  profits  to 
have  paid  a dividend  to  the  ordinary  shareholders  on  that  occasion. 
The  reserve  and  contingency  fund  now  amounted  to  a very  sub- 
stantial sum,  and  he  thought  that  they  might  have  spared  a little  to 
have  given  the  ordinary  shareholders  a dividend,  however  small. 

Me.  Pabkeb  pointed  out  the  desirability  of  maintaining  a strong 
financial  position  looking  at  the  depression  which  existed  in 
electrical  concerns. 

The  Chaibman,  in  reply,  pointed  out  that  the  ordinary  share- 
holders had  always  recognised  that  that  was  a finance  company, 
and  they  must  therefore  look  for  fluctuations  in  the  dividend  from 
time  to  time,  but  the  ordinary  shareholders  had  received  already 
a return  of  £4  16s.  per  cent,  on  every  £1  share,  so  that  they  had 
practically  received  their  capital  back  five  times  over.  With 
regard  to  the  events  of  the  past  year,  he  considered  that  the 
London  Electric  Supply  Bill  had  greatly  improved  the  position  of 
the  electric  light  supply  companies,  and  that  an  improvement  in 
that  class  of  security  would  set  in  in  the  future.  He  alluded  to 
the  unfair  treatment  which  electric  companies  received  at  the 
hands  of  municipalities  and  various  Government  and  local  bodies, 
and  pointed  out  that  in  London  the  omnibuses,  the  motors,  the 
tubes  and  the  underground  railways  upon  which  enormous  sums  of 
money  had  been  expended,  were  being  carried  on  with  com- 
paratively small  returns,  and  he  contended  that  it  was  utterly 
impossible  for  this  state  of  things  to  continue  to  go  on,  and  he 
trusted  that  municipalities  would  soon  wake  up  to  the  position. 

The  report  was  adopted. 


The  Transition  Period  in  Paris. 

The  reports  of  the  original  electric  lighting  companies  in  Paris, 
whose  undertakings  are  being  conducted  on  common  account 
pending  the  definite  assumption  of  sole  control  by  the  Compagnie 
de  Distribution  in  tbe  course  of  the  next  few  years,  are  now  being 
issued  in  relation  to  the  first  period  of  the  stage  of  transition.  In 
the  case  of  the  Compagnie  Continentale  Edison,  the  directors  state 
that  the  extension  of  the  cable  network  during  1908  was  carried 
out  at  tbe  expense  of  the  Compagnie  de  Distribution,  and  the  total 
amount  of  energy  sold  on  behalf  of  the  six  Sectors,  advanced  from 
45,311,000  Kw.-hours  in  1907,  to  52,422,000  last  year.  A larger 
increase  had  been  expected  from  the  reduction  in  prices  under  the 
new  rigime,  of  joint  working,  but  the  laying  of  the  requisite  new 
mains  involved  a considerable  amount  of  work  which  was  hampered 
by  Continental  strikes.  The  surplus  on  working  obtained  by  the 
Edison  Co.  was  £92,000,  as  compared  with  £136,100  in  1907,  the  dimi- 
nution being  attributed  to  the  reduction  in  prices.  On  the  other  hand, 
the  sale  of  buildings,  raainB  and  materials,  which  had  already  been 
written  off,  yielded  £60,000,  and  the  work  of  disposal  has  not  yet 
been  completed.  The  net  furplus,  including  the  balance  brought 
forward,  amounts  to  £168,400  as  contrasted  with  £144,400  in  1907, 
and  a dividend  has  been  declared  at  the  rate  of  £4  12s.  per 
ordinary  Bhare,  as  against  £4  in  the  preceding  year,  and  £3  8s.  on 
the  founder  shares,  as  compared  with  £2  16s.  in  1907.  Tbe  company 
holds  35,340  shares  in  the  Compagnie  de  Distribution,  which  were 
Mibscribed  for  on  the  constitution  of  the  latter.  The  Secteur  de  la 
Place  Clichy,  which  is  also  one  of  the  original  companies,  reports  a 
financial  year  comprising  18  months,  the  working  results  of  which 
are  not  comparable  with  any  previous  period  owing  to  the  changed 
conditions  due  to  the  course  of  the  transition  from  the  old  to  the 


new  order  of  affairs.  As  net  receipts  the  accounts  show  the  sum  of 
£72,000  for  1908,  while  the  net  profits  total  £37,000,  thus 
enabling  the  payment  of  a dividend  of  9 per  cent.,  as  in  the 
previous  financial  year,  on  the  share  capital  of  £240,000.  Tbe 
installation  account  stands  at  £360,000,  and  although  all  the  installa- 
tions have  been  taken  over  by  the  city,  and  the  price  has  not  yet  been 
determined,  it  is  expected  that  it  will  not  in  any  case  be  less  than 
is  represented  by  this  sum.  The  company  held  shares  of  £140,000 
in  the  Soci6l6  Triphasd  at  the  end  of  the  year,  and  has  Bince 
increased  its  investment  by  subfcribing  for  the  larger  portion  of 
the  additional  capital  of  £320,000  issued  recently  by  the  Triphasd 
Co.,  thus  becoming  the  principal  shareholder  in  the  latter.  On  its 
part  the  Triphase  Co.  is  largely  interested  in  the  Compagnie  de 
Distribution,  and  will  Burvive  the  Secteur  de  Clichy,  which  is  really 
a subsidiary  of  the  former  company. 


General  Electric  Co.,  Ltd. 

The  report  of  the  directors  just  issued  reflects  a very  substantial 
improvement  in  net  income  during  the  year  ended  March  31st, 
1909.  In  quoting  from  the  report  below,  we  have  also  added  in 
parenthesis  figures  for  the  year  ended  March,  1908.  The  net  trading 
profits  and  income  from  investments,  &c.,  amount  to  £78,201 
(£59,753);  after  deducting  depreciation  and  debenture  interest 
amounting  to  £26,987  (£25,030);  there  remains  a balance  cf 
£51,213  (£34,723) ; out  of  which  the  dividend  on  tbe  preference 
shares  at  the  rate  of  5 per  cent,  for  the  yrar  ended  March  31st, 
1909,  has  been  paid,  absorbing  £12,500  (£12,500);  leaving  an 
available  balance  of  £38,713  (£22,223).  This  the  directors  recom- 
mend should  be  appropriated  as  follows  : — Provision  for  managing 
directors’  and  employes’  bonus,  £3,871  (£2,222);  provision  for  divi- 
dend on  ordinary  shares  at  tie  rate  of  5 per  cent,  for  the  j ear 
ended  March  3lst,  1909,  £18,697  (£18,026) ; to  reserve  account, 
£16,145  (£1,974).  The  reserve  account  stands  in  the  accounts  at 
£120,343  (£118,369),  being  the  amount  of  undivided  profits  as  at 
March  31st,  1908.  The  proposed  appropriation  of  the  undivided 
profit  of  the  year  ended  March  31st,  1909,  amounts  to  £16,145 
(£1,974),  giving  a total  of  reserve  account  of  £136,488.  The  result 
of  last  year’s  working  can  be  considered  satisfactory,  in  view  of  the 
prevailing  depression  in  tbe  engineering  trades.  The  works  of  the 
company  at  Witton,  Salford,  Birmingham  and  London  have  been 
profitably  employed  throughout  the  year,  although  they  have  not 
been  working  up  to  their  full  capacity.  The  Osram  metal-filament 
lamp  has  established  during  last  year  a great  reputation.  A con- 
siderable proportion  of  lamps  recently  supplied  have  been  pro- 
duced at  the  new  works  at  Hammersmith,  and  the  quality  has 
proved  in  every  respect  equal  to  those  supplied  by  the  Continental 
factory.  The  company’s  telephone  works  at  Salford  have  been  con- 
siderably extended.  Further  ordinary  shares  to  the  number  of 
1,342  (1,466)  have  been  allotted  during  the  period  covered  by  the 
accounts,  to  the  directors  and  staff  at  par.  Mr.  H.  Bevis  tendered 
his  resignation  as  director,  which  was  accepted  by  the  board.  Mr. 
Ernest  G.  Byng  retires,  and  offers  himself  for  re-election. 


National  Telephone  Co.,  Ltd. 

The  directors’  report  for  the  half-year  ended  June  30th,  1909, 
states  that  the  income  accrued  in  respect  of  the  business  of  the 
half-year  amounts  to  £1,546,838,  as  compared  with  £1,452,569  for 
the  corresponding  period  of  1908,  being  an  increase  of  £94,269. 
The  working  expenses  for  the  half-year  amount  to  £893,768,  as 
compared  with  £828,969  for  the  corresponding  period  of  1908, 
being  an  increase  of  £64,798.  The  net  result  for  the  half-year  (after 
deducting  the  Post  Office  royalties,  amounting  to  £148,951)  is  a 
rofit  balance  of  £504,119,  as  compared  with  £484,069  for  the 
orresponding  period  of  1908,  being  an  increase  of  £20,050.  The 
rentals  carried  forward  for  unexpired  terms  of  running  contracts 
amount  to  £1,366,283,  as  compared  with  £1,314,591  at  the  corres- 
ponding period  of  1908,  being  an  increase  of  £51,692.  Out  of  the 
available  balance  of  £379,850  shown  by  the  net  revenue  account,  the 
board  will  recommend  the  payment  for  the  half-year  of  a dividend 
at  the  rate  of  6 per  cent,  per  annum  on  the  first  and  second  prefer- 
ence shares,  5 per  cent,  per  annum  on  the  third  preference  shares, 
6 per  annum  on  the  preferred  stock,  and  6 per  cent,  per  annum  on 
the  deferred  stock,  less  income-tax  in  all  cases.  The  board  also 
propose  to  transfer  £150,000  to  the  reserve  fund  account,  and  to 
carry  forward  the  balance  of  £11,100.  The  sum  of  £313,394  has 
been  expended  on  capital  account  during  the  half-year  in  the  erec- 
tion of  13,848  additional  exchange  and  private  stations,  and  in  the 
construction  of  underground  works. 


United  River  Plate  Telephone  Co.,  Ltd. — The 

report  for  the  year  ended  March  31st  last,  states  that  the  gross 
receipts  in  sterling  for  the  year  in  the  River  Plate  were  £287,064, 
against  £250,750  for  last  year.  Deducting  expenses  in  Argentina 
and  London,  debenture  interest,  dividend  on  preference  shares 
and  interim  dividend  on  ordinary  shares,  and  adding  interest  on 
investments,  transfer  fees,  &c.,  there  remains  a profit  of  £89,233, 
plus  £4,904  brought  forward,  making  an  available  balance  of 
£94,138.  After  applying  £32,000  to  reduction  of  special  replace- 
ment account  and  £25,000  to  reserve,  tbe  directors  recommend  a 
final  dividend  of  6 per  cent,  on  the  ordinary  share  capital,  making 
a return  of  8 per  cent,  for  the  year,  free  of  income-tax,  that  a sum 
of  £2,000  be  voted  towards  a staff  prevident  fund,  which  is  being 
formed  among  the  company’s  employes  in  Argentina,  and  that  the 
balance  of  £5,138  be  carried  forward.  The  board  record  the  death 
of  Mr.  Alfred  Le  Rossignol,  who  Lad  been  for  many  yearB  a director 
of  the  company. 
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Delhi  Electric  Tramways  and  Lighting:  Co..  Ltd. 

The  third  ordinary  general  meeting  was  held  on  Thursday,  last 
week,  at  Winchester  House,  E.C. 

Col.  Sir  Buchanan  Scott,  in  movine  the  adoption  of  the  report, 
dealt  at  length  with  the  tronble  which  the  directors  had  bad  with 
the  contractors,  who  had  the  work  of  constructing  the  line  at  Delhi. 
The  delay  occasioned  by  the  failure  of  the  contractors  in  the  com- 
pletion of  their  contract  had,  he  said,  been  most  serious,  and  had 
handicapped  the  directors  from  the  commencement  of  the  com- 
pany’s operations.  When  the  contractors  failed,  the  company  had 
to  make  arrangements  themselves  to  do  the  work,  and  not  only 
that,  but  they  had  to  pay  a large  sum  to  get  the  materials  released, 
which  were  seized  by  those  who  bad  claims  on  the  contractors. 
The  line  was  opened  for  traffic  in  June,  1908,  and  even  then 
their  troubles  were  not  at  an  end,  but  continued  during  the 
five  months  of  operation  covered  by  the  accounts.  The  receipts 
from  both  the  tramway  and  lighting  sections,  and  in  particular  the 
tramway  system,  were  seriously  affected  by  an  unparalleled  out- 
break of  malarial  fever,  which  was  so  severe  that  between  60  per 
cent,  and  70  per  cent,  of  the  population  of  Delhi  were  prostrated. 
The  staff  of  the  company  also  suffered.  The  receipts  of  the  com  - 
pany,  therefore,  had  not  reached  anything  like  the  amount  esti- 
mated in  the  prospectus.  The  gross  receipts  for  the  five  months 
under  review  amounted  to  Rs  67,500,  and  the  total  expenses  to 
Rs.  55,600,  leaving  a total  net  receipt  of  Rs.  11.900,  or  £787. 
Negotiations  were  in  progress  for  the  sale  of  the  original  power 
Btation  and  plant  taken  over,  and  its  replacement  by  more  modern 
and  efficient  machinery,  with  a view  to  reducing  the  generating 
co-ts.  It  was  very  satisfactory  to  note  that  a new  contract  for 
street  lighting  upon  improved  terms,  had  been  submitted 
to  the  company  by  the  Delhi  Municipality  for  approval, 
and  the  directors  had  every  hope  that  a substantial 
revenue  wculd  be  derived  from  that  section  in  the  future.  The 
passengers  carried  on  the  tramways  totalled  805,670,  the  car-miles 
ran  142,755,  and  the  average  receipt  per  passenger  was  about  Id. 
Their  latest  advices  from  India  showed  that  the  receipts  were 
increasing  week  by  week.  There  had  been  a falling  off  during  the 
cold  weather,  but  that  was  only  to  be  expected.  The  negotiations 
had  been  concluded  for  the  issue  of  a number  of  debentures  in 
India,  which  showed  that  the  residents  there  thought  well  of  the 
undertaking. 

Mb.  J.  M.  Campion,  M.I.C.E.,  seconded  the  motion,  and  after  a 
short  discussion,  the  report  was  adopted. 


Kortli  Melbourne  Electric  Tramways  and  Lighting 
Co.,  Ltd. 

The  directors’  report  for  the  year  ended  September  30th,  1908, 
says  that  the.  operation  of  the  company's  undertaking  has  been 
under  the  management  of  Messrs^  J.  G.  White  & Co.,  Ltd.  during 
that  period,  and  the  directors  have  arranged  with  Messrs.  White  to 
continue  the  management  for  a further  period  of  two  years  from 
June  1st,  1S09.  The  results  of  the  operation  of  the  undertaking  con- 
tinue to  be  unsatisfactory,  although  there  is  Borne  improvement  in 
the  results  as  compared  with  the  preceding  year.  The  profit  and  loss 
account  shows  a better  position  on  the  Melbourne  operation,  largely 
due  to  savings  in  the  operating  expenses,  with  an  increase  in  the 
lighting  business.  The  tramway  receipts  continue  to  show  pocr 
results  Negotiations  have  been  continued  with  the  Government 
for  authority  to  make  the  connection  with  the  Melbourne  Tramways 
Co.’s  undertaking  at  Plemington  Bridge,  and  the  Government  has 
announced  its  intention  to  introduce  a Bill  in  Parliament  during 
the  present  session  to  authorise  the  extension.  The  company  is 
extending  its  lighting  system,  and  there  is  an  improvement  in  this 
department.  In  view  of  the  fact  that  it  will  probably  take  some 
years  before  the  earnings  of  the  undertakings  will  be  sufficient  to 
pay  the  full  debenture  interest  and  arrearp,  and  the  sinking  fund, 
an  arrangement  was  concluded  in  November  last  with  the  deben- 
ture-holders, whereby  they  deposited  their  debentures  for  five 
years  with  the  United  States  Debenture  Corporation,  Ltd.,  and  agreed 
that  their  security  should  not  become  enforcable,  nor  the  principal 
moneys  become  payable,  solely  on  account  of  their  interest  being 
in  arrear  during  such  period.  The  debenture-holders  also  aseented 
to  the  amount  of  the  interest  which  was  payable  December  1st, 
1908,  being  retained  by  the  company  to  be  used  for  neceseary 
extensions  to  the  lighting  system.  The  company  is  greatly 
indebted  to  the  debenture-holders  for  the  concessions  made  by 
them.  It  is  hoped  that  this  will  give  the  company  a reasonable 
period  to  develop  its  business  and  avoid  the  danger  of  foreclosure. 
Every  effort  is  being  made  to  economise  in  the  operation.  The 
directors  have  continued  without  their  fees.  Messrs  J.  G.  White 
and  Co.,  Ltd.,  make  no  charge  for  office  expenses  and  staff,  other 
than  actual  out-of-pocket  expenses,  and  the  total  London  expenses, 
with  the  exception  of  interest  and  trustees’  fees,  amounted  to  only 
£42  for  the  past  year. 

The  annual  general  meeting  was  held  on  Tuesday  at  9,  Cloak 
Lane,  Cannon  Street,  E.C.,  Mr.  Arthur  F.  Farish  in  the  chair. 

The  Chairman  having  formally  proposed  the  adoption  of  the 
above  report,  the  motion  was  seconded  by  Mr.  A.  T.  M.  Johnson, 
who  said  that  for  41  years  he  resided  in  Melbourne  and  knew  well 
the  position  of  the  tramways.  It  was  19  years  since  he  was  in  the 
city,  and  at  that  time  the  district  was  a little  scattered,  but  still 
even  then  he  considered  there  was  a very  fair  opening  for  a tramway. 
The  only  drawback  that  he  saw  to  the  company’s  line  was  the  close 
proximity  of  the  railway  which  ran  a few  yards  behind  their  main 
route,  and  the  people  had  become  so  accustomed  to  travel  by 
train  that  they  were  biased  against  anything  in  the  nature  of 


electricity.  He  was  pleased  to  see  that  the  accounts  showed  an 
improvement  over  last  year,  for  they  had  not  only  paid  their  way, 
but  had  a balanee  of  £1  500.  He  felt  confident  that  in  the  course 
of  the  next  two  or  three  years  the  line  would  be  a splendidly 
paying  one,  because  it  went  through  districts  that  must  have 
electric  tramways,  and  as  soon  as  the  people  accustomed  themselves 
to  travelling,  he  felt  sure  the  receipts  would  vastly  improve. 

Mb.  Henriqces  asked  the  Chairman  for  some  information  as  to 
the  progress  of  the  company  during  the  year  under  review. 

The  Chairman  Baid  that  the  receipts  on  the  tramways  from 
passengers  for  the  year  ended  September  30th,  1908,  amounted  to 
£12,577,  as  against  £12,618  for  the  preceding  year,  and  the  total 
tramway  receipts  were  £12,770,  as  compared  with  £12,919.  In  the 
lighting  department  they  had  done  much  better — the  receipts 
having  amounted  to  £1,828,  as  against  £696.  The  total  revenue 
from  the  tramways  and  lighting  was  £1 1,598,  as  compared  with 
£13,600.  The  operating  expenses  were  £13,046,  against  £14,857, 
showing  a satisfactory  decrease  of  £1,240.  There  was  no  doubt 
that  Mr.  Johnson  had  put  his  finger  on  the  spot  when  he  alluded  to 
the  competition  of  the  railway,  and  the  sooner  the  population  took 
to  the  tramways  the  better.  He  was  pleased  to  say  that  the 
Government  had  promised  to  introduce  a Bill  into  Parliament 
during  the  present  session  to  authorise  them  to  make  a connection 
with  the  Melbourne  Tramway’s  undertaking  at  Flemington  Bridge, 
and  if  that  connection  was  made  they  hoped  their  traffics  would 
greatly  improve.  From  the  manager’s  report  they  gathered  that 
building  opeiations  were  going  on  along  the  route  of  the  trams, 
but  in  aDy  event  he  was  afraid  it  would  be  a long 
time  before  they  could  expect  to  be  in  the  position 
they  would  like  to  be  in  regard  to  the  company.  Every- 
thing was  being  kept  perfectly  in  order  at  a minimum  of  expense. 
Messrs.  J.  G.  White  & Co.  were  managing  the  tramways  free  of  cost, 
and  the  directors  and  secretary  were  working  without  fees. 

The  report  was  then  adopted. 


Prospectuses. — Fife  Tiamivay , Light  and  Power  Co., 

Ltd. — The  prospectus  of  this  company  shows  that  the  authorised 
share  capital  is  £200,000,  divided  into  125,000  6 per  cent,  cumula- 
tive preference  shares  of  £1  each — £125,000 ; 75,000  ordinary  shares 
of  £1  each — £75,000.  Subscriptions  are  invited  for  109,700 

cumulative  preference  shares  of  £1  each,  conferring  the  right  to  a 
fixed  preferential  dividend  at  the  rate  of  6 per  cent,  per  annum. 

. The  company  has  been  formed  to  take  over  the  construction,  equip- 
ment and  working  of  the  tramways  and  other  works  authorised  by 
the  Dunfermline  and  District  Tramways  Order  Confirmation  Act, 
1906,  the  production,  supply  and  distribution  of  electricity  for 
lighting,  and  all  other  public  and  private  purposes  within  the  Royal 
burgh  of  Dunfermline  and  parts  of  the  county  of  Fife  situated 
beyond  the  burgh.  The  tramways  to  be  constructed  at  present 
extend  to  about  12  miles  of  single  track  over  9£  miles  of  route. 
It  is  intended  to  apply  to  Parliament  for  powers  to  con- 
struct a line  from  Dunfermline  to  the  Rosyth  Naval  Base. 
Messrs.  Hvwtayne  and  Zeden,  consulting  engineers,  London, 
estimate  that  the  annual  net  earnings  of  the  tramways,  lighting  and 
power  properties  should  amount  to  £18,500  ; interest  at  5 per  cent, 
on,  say,  £80,000  debenture  stock,  is  £4,000 ; dividend  of  6 per  cent, 
on  £125,000  preference  shares  in  £7,500,  leaving  £7,000.  The 
registered  office  of  the  company  is  Commercial  Bank  Buildings, 
High  Street,  Dunfermline. 

Bandar  Sumatra  Rubber  Co'.,  Ltd. — This  company  has  been 
offering  an  issue  of  94,000  shares  of  £1  each.  The  company  is 
acquiring  the  Bandar  Pinang  Estate,  in  the  Serdang  District,  East 
Coast  of  Sumatra. 

Kamuning  {Perak)  Rubber  and  Tin  Co.,  Ltd. — An  issue  of  775,000 
“A”  shares  of  2s.  each  has  been  offered.  The  company  is  acquiring 
the  Kamuning  Estate,  Perak,  from  Linggi  Plantations,  Ltd. 

Oriental  Telephone  and  Electric  Co.,  Ltd. — The  list  is  to  close 
to-day  in  an  issue  of  £50,000  4 percent. redeemable  debenture  Btock 
at  86.  The  proceeds  are  to  be  applied  to  assist  the  Bengal  Tele- 
phone Co.  in  its  undertakings,  to  rapay  temporary  advances,  and 
for  general  purposes. 

Interborough  Rapid  Transit  Co. — An  issue  of  $10,000,000  5 per  cent. 
45-year  gold  mortgage  bonds  has  this  week  been  offered  for  sub- 
scription in  London. 

The  Italian  Ihomson-IIonston  fo. — This  company 

has  recently  completed  the  first  monophase  electric  traction  system 
which  it  has  had  occasion  to  carry  out  between  Padova  and  Fusine, 
forming  part  of  the  secondary  Italian  railway  system.  The  balance- 
sheet  of  the  company  to  December  31st  last,  shows  a net  profit  of 
579,240  lire,  sav,  £23,000,  which,  added  to  the  balance  brought  for- 
ward from  1907,  makes  a total  of  734  236  lire,  say,  £29,300  ; of  this 
the  shareholders  receive  540,000  lire  (£21,500)  ; 28,962  lire  are 
placed  to  reserve,  155,247  lire  arc  carried  forward,  and  the  balance 
of  about  10,000  lire  goes  to  the  directors. 

Dublin  and  Lucan  Electric  Railway  Co. — The 

directors  recommend  a half-year’s  dividend  of  5 per  cent,  on  the 
preference  shares,  placing  £250  to  reduction  of  electrical  equipment 
(capital  account),  and  carrying  forward  £420. 

Hastings  and  District  Electric  Tramways,  Ltd. — 

According  to  the  Financial  Times,  the  directors  announce  that  they 
are  not  in  a position  to  pay  any  interim  dividend  on  the  preference 
shares. 

London  Electric  Wire  Co.  and  Smiths,  Ltd. — The 

directors  announce  an  inteiim  dividend  for  the  half-year  at  the 
rate  of  5 per  cent,  per  annum. 

Okonite  Co. — An  interim  dividend  of  2 per  cent,  han 

been  declared. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Fort- 

Receipts  for 

No. 

Route 

Locality, 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wks. 

open, 

£ 

£* 

£ 

£* 

[no, 

Aberdeen  . . 

July 

7 

2,877  - 

- 182 

5 

7,664 

- 226 

8 

.. 

10 

676 

- 42 

8 

2,462 

- 166 

, . 

7 

1,790 

3 65 

27 

19,294 

+ 614 

9 

7,042  - 

- 566 

13 

55,008 

+ 1,784 

37 

Birkenhead.. 

}j 

11 

2,339 

f-  41 

14 

15,634 

- 412 

13'52 

.. 

Birmingham  Corp. 

M 

3 

13,122 

3 395 

14 

88,528 

+ 650 

13-97 

Blackburn  .. 

,, 

7 

2,193 

- 255 

15 

17,103 

- 537 

Blackpool-Fleetw’d 

10 

2,386 

3 73 

- ”700 

20 

• . 

j Bolton 

4 

2,540 

- 147 

ii 

32,755 

Bournemouth 

7 | 

8,096 

- 163 

14 

23,227 

+ 72 

H-96 

. . 

Bradford 

3 

9,606 

- 422 

13 

66,809 

+ 931 

54-9 

Brighton 

11 

1,989 

3 37 

15 

13,843 

+ 733 

9-5 

Bristol 

>■ 

9 

11,840 

-1,472 

•• 

Brit.  Elec.Trac.Co, 

3-65 

Airdrie 

2 

439 

- 40 

26 

5,641 

- 128 

, , 

Barnsley  . . 

2 

320 

- 38 

II 

4,313 

- Hi 

5* '37 

, , 

Barrow 

II 

2 

488 

- 96 

II 

5,642 

- 440 

• . 

Cavehill  . . 

2 

191 

- 98 

II 

2,005 

9,473 

- 252 

8'85 

. . 

Devonport 

II 

2 

644 

- 402 

II 

- 2,120 

• • 

Gateshead 

2 

2,081 

- 245 

25,000 

— 291 

11  25 

• . 

Gravesend 

2 

434 

- 57 

II 

5AJ51 

— 224 

6'5 

,, 

Greenock . . 

2 

1,361 

- 80 

II 

13(5-11 

— 155 

7'25 

. . 

Hartlepool 

2 

502 

- 66 

II 

5,645 

— 169 

0-72 

.. 

Kidderminster  .. 

2 

231 

- 45 

II 

2,473 

— 182 

Leamington 

II 

2 

393 

- 12 

,, 

4,161 

+ 141 

2'9 

„ 

Merthyr  . . 

2 

415 

+ 2 

II 

5,439 

+ 2L 

„ 

Metropolitan 

u 

2 

12,691 

676 

- 766 

II 

153,288 

+ 11,926 

22 

• • 

Middleton 

II 

2 

- 233 

8,535 

— 680 

8*5 

Mid.  Joint  Com’tet 

2 

11,259 

— 342 

II 

143,646 

— 4,071 

Oldham — Ashton 

2 

1,120 

— 104 

14,329 

— 1,002 

9*13 

Peterborough 

2 

231 

— 56 

2,808 

— 254 

5'31 

Potteries  . . 

2 

3,672 

- 52 

45,840 
3 281 

— 1,290 

29 

Rothesay  . . 

II 

2 

(95 

- 184 

II 

- 102 

2'75 

Southport. . 

2 

661 

— 110 

,, 

6,1*22 

— 236 

8'17 

S.  Metropolitan . . 

II 

2 

1,021 

— 3C6 

tl 

19,501 

— 380 

12:5 

Swansea  . . 

2 

1,947 

- 108 

28,841 

+ 4 38 

Tynemouth 

u 

2 

673 

— 156 

4,814 

- 119 

3-75 

Weston-s-Mare  . . 

2 

374 

- 85 

II 

II 

2,237 

+ 139 

3 

[Worcester 

.. 

2 

590 

— 67 

6,748 

— 122 

5-75 

Wrexham 

2 

1S9 

— 23 

2,463 

— 112 

Yorks.  Wool.  Dist. 

2 

1,816 

— 151 

II 

22,901 

— 575 

17 

Miscellaneous  . . 

.i 

2 

436 

- 76 

5,083 

— 29 

Burnley 

10 

2,604 

— 47 

3,909 

# 

662 

Burton-on-Trent  . . 

11 

543 

- 29 

15 

— 96 

, , 

Bury 

il 

2,465 

+ 2 

14? 

17,672 

— 464 

22-6 

Cirdiff 

3 

4,325 

- 465 

14 

29,425 

— 904 

Carl  sle 

• 

10 

404 

— 31 

£7 

4,333 

20,757 

— 141 

Chatham  and  Dist. 

8 

1,648 

— 101 

27 

+ 1,044 

14*98 

•61 

Cork 

8 

1,160 

27 

11,127 

- 937 

Croydon 
Darlington  .. 

2 

2,866 

— 279 

20,096 

- 65 

11-25 

4-75 

10 

375 

— 32 

ii 

2,787 

— 182 

4‘86 

f Darwen 

2 

247 

- 41 

13 

3,401 

— 146 

Dover 

3 

406 

- 66 

14 

2,710 

— 206 

4'75 

Dublin 

9 

11,633 

— 935 

. , 

34-25 

Dundee 

7 

2,415 

- 94 

7? 

9 060 

- £83 

15 

East  Ham  .. 

10 

2,030 

+ 188 

141 

14,710 

+ 2,171 

8-43 

•68 

Exeter 

9 

679 

— 23 

15 

5,184 

+ 560 

6-5 

Glasgow 

10 

33,846 

— 1 ,4f  0 

100,629 

- 1,878 

90-6 

1-5 

Hastings 

8 

2,076 

- 192 

Huddersfield 
Hull 

10 

6,157 

+ 271 

14 

36,001 

+ '424 

13 

Ilkeston 

7 

281 

— 12 

14 

1,873 

- 149 

Ipswich 

10 

850 

- 50 

15 

5,691 

— 25 

10-5 

Kilmarnock.. 

3 

293 

- 21 

7 

1,040 

33,167 

- 67 

4-2f 

Lan’kshire  Trm.Co. 

8 

2,7-8 

+ 46 

27 

- 1,810 

17  62 

i-i8 

Lancashire  United 

7 

3,586 

4-.  £84 

27 

35,282 

+ 1*1 

Leeds 

3 

14,365 

— 216 

14 

92,558 

+ 3,270 

96-75 

•25 

Leicester 

3 

4.545 

— 107 

. . 

M 

Leith 

3 

1,204 

— 8 

7 

4,320 

+ 317 

6 

Liverpool  . . 

3 

22.129 

- 707 

26 

277,441 

— 3,005 

104 

[L.C.C, 

June  26 

73,004 

— 81 

419,601 

+ 19,311 

121 

4-25 

London  United 

July  10 

13,634 

— 2,232 

158,093 

-15,257 

I Lowe  stoft  . . 

8 

190 

— 32 

40 

5,897 

- 666 

3-5 

Manchester.. 

10 

32,  <07 

-3  953 

15 

221,901 

- 466 

90-5 

6 

Newcastle  .. 

10 

7,266 

-1,700 

57,822 

— 1,246 

Newport 

10 

1,355 

— 65 

is 

9,916 

— 261 

14-5 

Oldham 

11 

3,729 

— 150 

15 

29,520 

— 1,827 

23-76 

f Pontypridd.. 
Portsmouth . . 

” 

3 

390 

+ 61 

13£ 

5,838 

+ 1,005 

5-5 

i-75 

Preston 

7 

1,478 

- ioi 

Rotherham  . . 

8 

1,166 

— 62 

ii 

8,626 

— 232 

io 

•66 

Salford 

u 

5 

9, 439 

- 710 

13? 

64,000 

— 2,271 

Sheffield 

11 

11,217 

— 52 

15? 

87,055 

— 1,302 

87 

P26 

Southampton 

G 

2,195 

— 108 

14 

14,813 

— 465 

Southend-on-Sea  . . 

7 

1,080 

+ 64 

14 

6,708 

+ 972 

. . 

South  Shields 

10 

1,196 

— 11 

14? 

8,181 

- 65 

Swindon  . . . . 

7 

260 

— 62 

Tyneside  ..  .. 

Wallasey  ..  .. 

7 

1,059 

- 99 

8 

1,909 

— 68 

isj 

12,670 

+ 363 

•22 

Walthamstow 

10 

1,342 

— 102 

lb 

9,992 

+ 161 

9 

West  Ham  .. 

1 

4,729 

— 84 

13 

81,822 

+ 1,732 

16 

•B 

Wolverhampton  .. 

II 

7 

1,662 

— 212 

14 

11,410 

- 780 

12-5 

• • 

Baker  Bt, -Waterloo 

II 

10 

6,576 

- 616 

26 

83  860 

+ 7,710 

4-2E 

Con.  London  Rly.. . 

10 

11,263 

-2,675 

26 

144,768 

-18,554 

6-82 

•55 

Char.  + ,EuB.Hamp 

10 

7,870 

+ 1,185 

26 

101,120 

+ 16,450 

7.75 

City  A 8.  Lon.  Rly. 

11 

6,445 

+ 159 

26 

84,602 

+ 1,514 

7-8 

Dublln-Lnoan  Rly, 

9 

808 

- 14 

26 

8,280 

88,716 

+ 252 

7 

G.N.  and  City  Rly, 

10 

2,716 

— 229 

£6 

- 4,607 

8-6 

G.N.,  P’y.  &Brmtn, 

10 

11,326 

2,982 

+ 625 

26 

150,765 

+ 9,776 

9-26 

L'pool  Overb'd  Rly. 

11 

+ 78 

8-B 

4-8 

Llandudno- Col.  Bay 

2 

741 

— 42 

in 

5,697 

+ 1,569 

, . 

Mersey  Railway  .. 

10 

8,882 

+ 257 

26 

51,219 

+ 1,609 

4-E 

Metropolitan  Rly... 
Met.  DlBtrlot  Rly... 

11 

88,689 

+ 1,061 

26 

419,007 

+ 14,216 

24-6 

10 

50,691 

+ 2,081 

20 

2t8,678 

+ 25,066 

24 

Anglo-Argentine  .. 

8 

76,084 

—8,716 
+ 3,180 

1,059,181 

+ 60,811 

[Auckland  ..  .. 

June  18 

14,218 

4,921 

ii 

88,101 

4 11,794 

220 

B'l 

Bombay  (B.E.T.)  .. 

II 

10 

+ 100 

22 

68,625 

+ 8,404 

[Brisbane  .. 

15,480 

+ 2,120 

. , 

Calontta 

July  10 

7.006 

+ 966 

, 

[CapeElectrioT.Ld. 

June 

11,208 

[Kalgoorlie,  W.A.. . 
Madras 

30 

4,0(8 

1,185 

- "75 

26 

26 

22,629 

15,061 

— “20 

20-6 

[Melbourne..  .. 

M 

, , 

. , 

[Lisbon  ..  ,. 

, # 

, . 

Perth  (W.A.) 

1 Ju 

y 9 

2,687 

- 182 

27 

1 88,724 

+ 78 

28 

2'4 

* Compared  with  the  corresponding  period  of  1006,  f One  week  only, 
t Inolndea  horso,  etoem  end  other  reoeipti.  ) One  monttai 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

Money  continues  to  be  remarkably  cheap,  and  a fall  in  tbe  Bank 
Bate  at  an  early  date  is  confidently  anticipated.  Tbe  languor  of 
summer,  however,  is  beginning  to  tell  upon  business,  in  spite  of  the 
weather,  and  there  is  very  little  doing  in  any  save  a few 
departments. 

Railway  prophets  are  at  work  upon  dividend  estimates,  and  next 
week  will  see  the  first  of  the  declarations  from  the  trunk  lines. 
The  City  and  South  London  announces  If  per  cent.,  an  advance  of 
i per  cent.,  and  the  result  is  a rise  of  i in  the  price  to  31£.  The 
Metropolitan,  it  is  thought,  will  improve  upon  its  recent  per- 
formances. The  Central  London  statement  is  awaited  without 
enthusiasm,  and  the  prices  of  the  Ordinary  and  Deferred  stocks 
continue  to  shrink,  the  latter  being  2 points  down  at  44. 

Metropolitan  reacted  J,  but  Districts  made  further  upward 
progress.  The  Tube  Debenture  stocks  are  all  very  firm,  and  Under- 
ground Electric  Railway  prior  lien  bonds  are  \ better. 

British  Electric  Tractions  continue  flat,  both  the  Debenture 
stocks  are  down  2 points.  M.  Emile  Gareke’s  letter  to  the  news- 
papers, appealing  for  a combined  effort  to  induce  Parliament  to 
ameliorate  the  conditions  of  electrical  supply  companies,  has  been 
read  with  polite  interest.  Brush  issues  are  unchanged.  London 
United*  Trans  are  also  without  alt< ration.  Anglo-Argentine 
Tramways  First  Preference  shares  are,  of  course,  extinguished  now, 
but  the  Second  Preference  show  a slight  fall,  and  the  Third 
Preference  are  quoted  4X%.  The  4 per  cent.  Debenture  stock  has 
hardened. 

Calcutta  Electric  Supply  Bhares  came  down  with  a run,  from 
6 to  5£,  recovering  again  to  their  former  figure.  The  movement 
had  a singular  cause.  The  company  is  about  to  issue  more 
Preference  capital,  and  invited  shareholders  to  underwrite  the 
new  shares  at  a comm'ssion  of  3 per  cent.  Apparently  this 
thoroughly  alarmed  some  of  the  proprietors,  who,  it  is  clear,  failed 
to  realise  in  the  least  what  it  meant.  They  seemed  to  think  it  a 
a sort  of  confession  cf  weakness.  Instead  of  being  glad  to 
have  the  opportunity  offered  them  to  underwrite  the  new  issue, 
they  hastened  to  sell  their  old  shares,  and  knocked  the  price  down 
in  the  manner  described.  The  incident  is  certainly  amusing  ; to 
those  in  charge  of  new  issues  it  may  prove  instructive. 

The  new-issue  market  is,  at  the  moment,  concerned  mainly  with 
rubber  companies.  These  pour  out  in  greater  volume  than  even 
roller-skating  propositions,  though  it  is  hardly  fair  to  mention  the 
two  classes  of  industry  in  the  same  sentence.  Some  of  the  rubber 
companies  are  achieving  remarkable  success.  The  subscription 
lists  of  the  Kamuning  (Perak)  Rubber  and  Tin  Company  were  closed 
on  Monday,  a few  hours  after  opening,  and  the  issue  was  applied 
for  many  times  over.  The  2s.  shares  went  to  nearly  100  per  cent, 
premium  straightaway.  Other  rubber  shares  are  firm,  and  not- 
withstanding the  fact  that  a large  speculative  position  is  open  for 
the  rise,  the  market  looks  strong  enough,  although  it  will  naturally 
be  susceptible  to  violent  fluctuations. 

Electricity  supply  Bhares  are  steady,  but  featureless.  Charing 
Cross  Preference  and  City  Lights  Preference  are  $ better,  these 
being  the  only  London  shares  to  show  any  change. 

The  South  American  Traction  group  is  generally  easier.  Mexican 
Light  and  Power  Common  fell  2,  and  the  Preference  reacted  the 
same  amount  after  its  substantial  advance  of  a week  ago. 
Mexico  Trams  have  held  their  rise  pretty  firmly,  but  there  is  an 
easing-off  in  others  of  this  section.  Business  is  rather  quieter. 
River  Plate  Electricity  Ordinary  and  Preference  fell  away  a little. 

National  Telephones  further  rallied  upon  consideration  of  the 
dividend  statement.  The  Preference  shares  are  better,  too. 
United  River  Plate  Telephone  Preference  picked  up  & upon  a 
capital  report.  Telegraph  descriptions  lack  animation.  Anglo- 
American  stocks  are  a little  irregular.  West  India  and  Panama 
fell  TV.  Globe  Telegraph  and  Trust  Preference  have  come  into 
demand,  and  the  price  gained  7s.  6d.,  while  buying  from  the  States 
led  to  a point  rise  in  Submarine  Cables  Trust  certificates. 


Stock  Exchange  Notices. — Applications  have  been  made 
to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List : — 


United  Electric  Tramways  of  Montevideo,  Ltd.— Further  issue  of  12,800 
ordinary  shares  of  £6,  fully  paid,  Nos.  147,201  to  100,000,  and  2,777  0 per  cent, 
cumulative  preference  shares  of  £5  each,  fully  paid,  Nos.  76,601  to  79,277. 

Gateshead  and  District  Tramways  Co.— 18,600  ordinary  shares  of  £10  each, 
fully  paid,  Nos.  1 to  87,  41,  43  to  2,227,  2,232  to  6,121,  6,123  to  0,957,  G.9/6  to  0,994 
and  6,997  to  18,628. 


Telegraph  Construction  and  maintenance  Co  , Ltd. 

—The  directors  have  declared  an  interim  dividend  of  12s.  per  share, 
free  of  income-tax,  for  the  past  half-year, 
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TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


36,000 

186,700 

(IB1,651,400 

(68.000,000 


NAME), 


Amazon  Telegraph  Co.'s  shares,  Nos.  1 to  36,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,360  Red. 
American  Telephone  & Telegraph,  Cap.  Stook 
( Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
| 68,001  to  78,000 / 


558,460 

3.230.770 

8.220.770 
47,725 

44.000 
2,431,850 

16.000 

6,000 

12,981 

6,000 

80,000 

60,7101 

43,500 

4.000. 000 

3.000. 000 
1,896,706 

800,000 

762,400 


300,0001 


181,127 

181,127 

150.000 

10, COO 

17.000 
(41,880,400 
(50,000,000 

894,190 

72,680 

86,492 

9.225.000 

8.726.000 

16.000 
16,000 

260.000 
4.000.000 
1.983,593 

179,318 

50.000 
99,100 
99,400 
U.8391 

145,955 

3,042 

120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,568 

4,669 

80.0001 


Anglo-Amerioan  Telegraph  

Do.  do.  do.  6 % Prel.  ..  .. 

Do.  do.  do.  Deferred  .. 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Stock  Red. 
Chili  Telephone,  Nos.  1 to  44,000 
Commercial  Cable,  Sting,  600  year  4%  Deb . 8k.  Red, 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cum.  Pref. 

Do.  do.  4J  % Debs.  ..  .. 

Direct  United  States  Cable  

Direot  W.  India  Cable,  4}  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stook 

Do.  84%  Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

I East.  A 8.  Afrie.  Tel.,  4 % Mt  Db.  Mauritius  > 
t Sub.)  I to  8,000  f 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . 

I Halifax  and  Bermudas  Cable,  44  % 1st  Mort.  1 
Debs.,  within  Nos.  1 to  1,200,  Red.  / 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord 

Do.  do.  do.  6 % Pref. 

National  Telephone,  Pref.  Stook  

Do.  do.  Def.  Stock  

Do.  do.  6 % Cum.  1st.  Pref 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Non-cum.  3rd  P.,  1 to  260,000 

Do.  do.  84  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stock  Red 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid  .. 

Do.  do.  do.  6 % Cum.  Pref 

Do.  do.  do.  4 % Red.  Deb.  Stock  . . 

Paciflo  A European  Tel.,  4 % Guar,  Deb°.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  44  % Deb.  Red 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6 % Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  30,000  A 63,001  to  63,008 
Do.  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930.. 

Do.  do.  4 % Deb.  Stock  Red, 

West  India  and  Panama  Telegraph  .. 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do,  6 % Debs.,  Nos.  1 to  1,800  .. 


Stock 

or 

Share. 

* 

Dividends  for  the  last 
four  years. 

Closing 

Quotations 

July  6th. 

Closing 

Quotations 

July  18th. 

Business  done 
week  ended 
July  13th, 
1909. 

Rise  4 
or 

Fall  - 

Present 
Yield 
per  cent, 

1906. 

1906. 

1907. 

Highest 

LoweBt. 

£ B. 

d. 

10 

Nil 

Nil 

Nil 

Nil 

2 2 — 31 

2J-  3i 

.. 

Nil. 

100 

6 % 

6 % 

6 % 

6 % 

92  — 96  xd 

93  — 96 

. . 

. . 

6 4 

3 

$100 

74% 

8 % 

8 % 

8 % 

1134-1444 

1434 -1444 

6 10 

9 

$1000 

1 % 

4 % 

4 % 

4 % 

97  — 99  xd 

97  - 99 

4 0 10 

Stook 

8J% 

84% 

84% 

£3  Is. 

57  — 59 

57  — 59 

106 

5 9 

8 

8tock 

6 % 

6 % 

6 % 

6 % 

100  —101 

1004-1014 

1014 

+ h 

6 18 

3 

Stook 

4% 

1J% 

1 % 

8/- 

163 — 16 

16  — l(>i 

lbg 

16 

+ i 

2 8 

0 

100 

6 % 

6 % 

6 % 

6 % 

102  -101 

102  —104 

• • 

4 16 

6 

8 % 

8 % 

8 % 

8-89 

8-89 

4 15 

« 

Stook 

4 % 

4 % 

4 % 

4 % 

89  — 91 

89  - 91 

90 

894 

4 7 

11 

10 

6 % 

6 % 

6 % 

6 % 

84-  8J 

84-  85 

6 15 

0 

10 

10  % 

10  % 

10  % 

10  % 

17  — IS 

17  — 18 

6 It 

1 

6 

4 % 

4 % 

4 % 

4 % 

2J-  33 

25-  89 

8J 

5 3 

8 

6 

10  % 

10  % 

10  % 

10  % 

83-  85 

t|-  89 

• • 

6 12 

8 

60 

44% 

44% 

44% 

44% 

99  -101  xd 

99  -101 

124 

8 16 

8 

20 

41% 

44% 

49% 

41% 

41% 

12i — 134 

122-  13i 

6 8 

5 

100 

44% 

44% 

44% 

99  —101  xd 

99  -101 

4 9 

1 

Stook 

7 % 

7 % 

7 % 

7 % 

127  —130 

127  -130 

129 

1274 

5 7 

8 

100 

34% 

84% 

34% 

34% 

854-  874 

864-  874 

86 

4 0 

0 

Stock 

4 % 

4 % 

4 % 

4 % 

1044-1064 

1C44—  1C  64 

ii}g 

114 

8 15 

2 

10 

7 % 

7 % 

7 % 

7 % 

114—  12 

II4-  12 

6 )6 

8 

8tock 

4 % 

4 % 

4 % 

4 % 

1024-1044 

1024  —104* 

8 16 

7 

26 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  -102 

.. 

8 18 

5 

10 

64% 

64% 

6*% 

5?% 

10J-  102 

104-  10J 
134-  132 

log 

104 

+"i 

6 7 

0 

10 

6 % 

6 % 

6 % 

6 % 

125-  13S 

13? 

4 7 

a 

10 

24% 

20  % 

20  % 

18  % 

25J-  2fiJ-  xd 

251—  26| 

261 

25f 

6 17 

2 

100 

44% 

44% 

44% 

44% 

99  —101  xd 

99  —101 

.. 

4 9 

1 

26 

13  % 

18  % 

18  % 

13  % 

514-  534 

514-  534 

52| 

514 

6 1 

6 

(100 

2 % 

84% 

4 % 

4 % 

80  — 84 

80  — 54 

• . 

4 15 

3 

(100 

4 % 

4 % 

4 % 

4 % 

74  — 74 

74  - 79 

6 5 

3 

1 

Nil 

Nil 

Nil 

!| — 3 i 

2* 27 

16/9 

15/- 

Nil 

1 

6 % 

6 % 

6 % 

6 % 

. . 

6 0 

0 

1 

6 % 

6 % 

6 % 

6 % 

u-  n 

iii-  48 

5 12 

n 

100 

6 % 

6 % 

6 % 

6 % 

1074-109 

108  -1094 

109 

108g 

+ i 

6 9 

7 

100 

6 % 

6 % 

6 % 

6 % 

122  —124 

124  —126 

1254 

123 

42 

4 15 

3 

10 

6 % 

6 % 

6 % 

6 % 

10*—  11 

104—  11 

5 9 

1 

10 

6 % 

6 % 

6 % 

6 % 

10  - 10J 

lf'4-  11 

101 

. . 

+ 4 

6 9 

1 

6 

6 % 

6 % 

6 % 

6 % 

54-  52 

+ A 

4 6 

0 

Stock 

34% 

84% 

34% 

34% 

97  - 99 

97  — 19 

98 

974 

a 12 

2 

100 

4 % 

4 % 

4 % 

4 % 

99  —101 

99  —101 

a 19 

8 

1 

7 % 

7 % 

8 % 

8 % 

Ifa — 1ft 

ift-  1ft 
l1*-  Irk 

5 6 

8 

1 

6 % 

6 % 

6 % 

6 % 

1ft-  1ft 

6 l 

1 

100 

4 % 

4 % 

4 % 

4 % 

86-88 

86  — 88 

874 

874 

4 10  11 

10 

4 % 

4 % 

4 % 

4 % 

99  —101  xd 

99  —101 

, . 

8 19 

3 

8 

6 % 

6 % 

6 % 

5 % 

78—  t4 

84 

75 

. , 

4 18 

9 

100 

44% 

44% 

44% 

44% 

984-1004  xd 

984-1004 

. . 

4 9 

7 

Cert. 

6 % 

6 % 

6 % 

6 % 

128  —181 

129  —132 

100 

41 

4 10 

11 

6 

8 % 

8 % 

8 % 

65-  74 

19-  74 

7 

. . 

6 12 

a 

6 

6 % 

6 % 

6 % 

6 % 

4J-  6* 

6 — 6| 

+ i 

4 13 

0 

24 

Nil 

24% 

24% 

14-  1« 

14-  lg 

4 10  U 

100 

4 % 

4 % 

4 % 

4 % 

99  —101  xd 

99  —101 

. . 

3 19 

3 

10 

7 % 

7 % 

7 % 

139-  135 

134-  14 

131 

13g 

+ 4 

5 0 

0 

100 

4 % 

4 % 

4 % 

4 % 

1C04-1C24 

101  —103 

102 

+ 4 

3 17 

8 

10 

Nil 

Nil 

Nil 

Nil 

ft-  i4 

4—  8 

10/74 

+ 1*3 

Nil 

10 

5 % 

8 % 

6 % 

6 % 

84-  81 

84-  8| 

. . 

6 17 

2 

10 

Nil 

Nil 

£2  6 

15  % 

8—9 

8—9 

17  2 

4 

100 

6 % J 

6 % 

6 % 

5 % 

1004-1024 

1004-1024 

•• 

•• 

4 17 

7 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


6 

8 % 

8 % 

9 % 

10  % 

9i- 

94 

9ft- 

9ft 

9g 

Q » 

— Tff 

9 

6 

1 

1 

904- 

914 

91  - 

92 

914 

91 

4 

6 

6 

100 

6"% 

6 % 

5 % 

6 % 

101  - 

103 

101  - 

103 

. . 

4 

17 

1 

1 

20  % 

20  % 

20  % 

20  % 

42- 

4| 

li- 

42 

87/6 

85,74 

4 

11 

1 

1 

6 % 

6 % 

6 % 

6 % 

lg- 

14 

IS- 

14 

7/6 

4 

0 

0 

6 

7 % 

7 % 

7 % 

7 % 

4- 

1 

4- 

g 

6/3 

— | 

G9 

0 

0 

6 

7 % 

7 % 

7 % 

7 % 

14- 

24 

1 - 

12 

85/- 

30 1- 

— | 

2 

1 

6 

6 % 

6 % 

6 % 

6 % 

22- 

32 

24- 

34 

63/9 

62/6 

-li 

8 

11 

5 

6 

i % 

4 % 

4 % 

4 % 

3 — 

4 

24- 

34 

- 4 

6 

14 

3 

100 

54% 

64% 

54% 

94  - 

99 

94  - 

99 

5 

a 

i 

100 

6 % 

6 % 

8 % 

8 % 

142  - 

146 

143  - 

147 

H6 

1454 

5 

9 

7 

100 

6 % 

6 % 

5 % 

6 % 

121  - 

124 

121  - 

124 

123 

4 

16 

9 

100 

6 % 

5 % 

5 % 

5 % 

11J  — 

113 

110  - 

113 

4 

8 

6 

40 

44% 

44% 

44% 

44% 

102  - 

104 

102  - 

104 

1024 

4 

6 

7 

100 

44% 

44% 

44% 

44% 

102  — 

105 

102  - 

105 

4 

5 

9 

10 

3 % 

Nil 

Nil 

4- 

5 

4— 

J 

15/- 

11/3 

Ni! 

10 

6 % 

6 % 

8 % 

2g — 

25 

22- 

25 

51/104 

50/- 

10 

18 

2 

Stook 

6 % 

6 % 

6 % 

5 % 

88  — 

92 

86  - 

90 

6O4 

88 

—2 

6 

11 

1 

100 

44% 

44% 

44% 

44% 

68  — 

72 

66  - 

70 

—2 

6 

8 

7 

5 

8 % 

10  % 

10  % 

10  % 

7g 

7? 

72- 

72 

n 

72 

6 

9 

0 

6 

6 % 

6 % 

6 % 

6 % 

6g- 

62 

6i- 

6g 

6ft 

6i 

- 4 

4 

10 

7 

100 

44% 

44% 

44% 

103  - 

100 

103  - 

106 

105 

4 

4 

1 

100 

44% 

44% 

44% 

44% 

91  — 

96 

91  — 

96 

.. 

,, 

4 

18 

11 

6 

Nil 

Nil 

Nil 

Nil 

A- 

/g 

lk— 

fll 

• • 

Nil 

100 

4 % 

4 % 

4 % 

4 % 

88  — 

42 

£8  - 

42 

9 

10 

6 

1 

Nil 

Nil 

Nil 

44 

ft— 

. . 

Nil 

1 

Nil 

Nil 

Nil 

14/6  to  15/6 

14/6  to  15/6 

Nil 

a 

24% 

Nil 

Nil 

Nil 

0 — 

4 

0 — 

4 

Nil 

2 

6 % 

Nil 

Nil 

Nil 

0 — 

4 

0 — 

h 

Nil 

8tock 

44% 

44% 

44% 

44% 

43  — 

48 

48  — 

48 

8 

Btock 

44% 

44% 

44% 

44% 

27  — 

31 

27  — 

31 

14 

10 

2 

6 

8 % 

8 % 

6 % 

.42- 

4 i 

4j— 

4J 

H 

6 

4 

6 

6 % 

6 % 

6 % 

5 % 

42  — 

6 

4^ — 

5 

5 

0 

0 

100 

44% 

44% 

44% 

44% 

974- 

1004 

104 

97  ~ 

100 

- 4 

4 

I » 

0 

6 

15  % 

16  % 

16  % 

92- 

12- 

104 

10ft 

DiS 

7 

2 

0 

6 

5 % 

5 % 

6 % 

64- 

64 

6t- 

64 

4 

U 

3 

Stook 

1 

44% 

Nil 

44% 

Nil 

44% 

1C3J- 

4- 

1054 

g 

104  - 
4- 

106 

g 

+ h 

1 

4 11 
t*i) 

1 

6 % 

8 % 

12  % 

. . 

15- 

2 

15- 

2 

39,44 

37,9 

6 

0 

0 

100 

44% 

44% 

44% 

103  — 

.06 

10a  — 

.06 

105 

4 

4 

I 

Stock 

4 % 

8 % 

3i% 

62  - 

64 

61  — 

63 

£3 

6IJ 

— i 

6 

8 

2 

8tock 

4 % 

4 % 

4 % 

4 % 

83  - 

85 

83  — 

85 

812 

84 

4 

14 

2 

Stock 

4 % 

4 % 

2 % 

24% 

45  - 

47 

48  — 

45 

81 

£04 

—2 

5 

11 

1 

Stock 

i*% 

■.*% 

24% 

14% 

80J- 

814 

31  — 

52 

+ h 

4 

13 

»» 

a 

24% 

6 % 

6 % 

6 % 

1 — 

1* 

1 — 

li 

0 

7 

(i 

•• 

6 % 

6 % 

6 % 

6 % 

914- 

944 

91  — 

94 

*• 

•• 

- 4 

6 

6 

5 

820,000 

978, 23C 
332,367 

100,000 

60,000 

60,000 

40,100 

12,897 

121,400 

600,000 

400.000 

400.000 
233  i O 
212,600 
130,  Jul 
161,437 

1,473,658 

628,936 

100.000 
100,000 
600,000 
304,94(  l 

400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
126,0002 
126,0002 
187,610 

46,804 

860,000 

86,000 

40.000 
800,000 
481,222 
460,000 
210,168 

1,890,690 

554,655 

554,655 

t,480.»<*i 

86.000 

100,0002 


Do.  4 % Deb.  8tock  

Anckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  A Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  . . 

British  Aluminium,  Ord.,  1 to  40,000  

Do.  do,  7 % Cum.  Pref 

Do.  do.  “ A"  6 % Cum.  Pref 

Do.  do,  4 % Funding  Certs 

Do.  do.  64  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  8tock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do,  44  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  44  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do.  do.  6 % Cum.  Pref 

Do.  do.  6 % Perp.  Deb.  Btock 

Do.  do,  44  % 2nd  Deb.  Stock  Red, 

British  Insulated  and  Helsby  Cables 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Red. . . 

British  Thomson-Houston  44  % 1st  Mort.  Debs.  .. 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
l 276,001  to  475,000  / 

Do,  do.  4 % Mort.  Deb.  Stook 

iBrowett,  Lindley  A Co.,  Ord 

t Do.  do.  6 % Cum.  Pref.  .. 

Brash  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cnm.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do,  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880 
Do.  44  % 1st  Deb.  Stock 

Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort,  Deb.  Stock  Re 

Cape  E.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  460,000  .. 

Do.  do.  44  % 1st  Mort.  Deb.  Stock 
Central  London  Railway,  Ord.  Stock . . . . 

Do,  do.  4 % Pref.  Btock  .. 

Do.  do.  Def,  do. 

City  and  South  London  Railway  .. 

Crompton  A Co.,  Nos,  1 to  86,000 
f Do.  6 % 1st  Mart.  Reg.  Debs.,  1 to 
l 900  of  £100,  and  901  to  11,000  of  £60  Red. 


Unless  otherwise  stated,  all  shares  are  fully  paid 


t A period  of  nine  months. 


1 From  Manchester  Share  List 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES.— 

ELECTBICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIE8.-((ftm«n««l) 


Present 

Ieeae, 

360.000 
ROB  000 
271 ,080 

00,000 

99,261 

11.139 

307,895 

67,720 

112,100 

81,890 

25.000 

200.000 

78.000 

96.000 

80.000 
40,000 

40.000 
160,000 

50.000 
87,500 

10.000 
600,070 
899,930 

125.000 
1,881,000 
6,732,062 
2,640,914 

8.235.000 
891,337 
814,016 

600.000 

595.600 
$10, 823,200 

$9,000,000 

245.600 
245,500 

245.000 
87,350 

140.0001 

1,000,000 

2.800.000 
4,900,000 

66,666 
68,666 
2, 5 495 


NAME. 


Dick,  Kerr  & Go.,  1 to  260,000  

Do.  do.  6 % Cum.  Pref.,  1 to  806,000 

Do.  dc.  4J  % Deb.  Stock 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd.,  “ A”  she.,  £3  pd.,  1 to  99,261 
Do.  “ A ” shares,  01 — 017,139 

Do.  4 % Deb.  Stock  Red 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 
Eleotrio  Construction,  1 to  112,100  ..  .. 

Do.  do.  7%  Cum.  Pref.,  1 to  81,390.. 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref, 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  6 % Mort.  DebB. 

Henley’s  (W.  T.),  Telegraph  Works,  Ord.  .. 

Do.  do.  4J  % Pref 

Do.  do.  44  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-percha  & Telegraph  Works.. 

(Liverpool  Overhead  Railway,  Ord 

f Do.  do.  Pref.,  fully  paid  .. 

London  United  Trams.  (1901),  1 to  60,007  .. 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  Distriot 

Metropolitan  Eleotrio  Trams.,  Ord . . 

Do.  do,  Defd 

Do.  do.  6 % Cum.  Pref.  . . 

Do.  do.  44%  Deb.  Stock  Red. 

Mexico  Trams  Co.,  Common  Stock 

Do.  1st  Mort.  60-year  6%  Gld.  Bds, 

Potteries  Electric  Tra.tion  

Do.  6 % Cum.  Pref 

Do.  44  % Deb.  Stock  

Telegraph  Construction  and  Maintenance 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 
Underground  Electric  Railway,  5%  Prior  Lien  . . 

Do.  do.  44%  Bonds 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  30,000  & 80,001  to  116,666 
Do.  6 % C.P.,  30,001  to  80,000  & 126,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stock  


Stook 

Dividends  for  the 

Share, 

last  four  years 

• 

* 

1906. 

ltfOO. 

1907. 

1908 

1 

t0  % 

10  % 

10  % 

10  % 

1 

6 % 

6 % 

6 % 

6 % 

100 

44% 

44% 

44% 

44% 

10 

6 % 

6 % 

6 % 

6 % 

5 

41% 

41% 

24% 

5 

41% 

41% 

24% 

100 

4 % 

4 % 

4 % 

4 % 

100 

6 % 

6 % 

5 % 

2 

Nil 

Nil 

Nil 

Nil 

2 

7 % 

7 % 

7 % 

7 % 

10 

6 % 

b % 

6 % 

Stock 

4 % 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4% 

Nil 

10 

7 % 

7 % 

7 % 

100 

5 % 

6 % 

5 % 

5 % 

6 

15% 

Lb  % 

16% 

15  % 

6 

14% 

44% 

44% 

44% 

Stock 

44% 

44% 

44% 

44% 

10 

10% 

40  % 

10  % 

10 

Nil 

Nil 

h% 

Nil 

10 

5 % 

6 % 

6 % 

5 % 

10- 

3 % 

3 % 

3 % 

Nil 

10 

3 % 

H % 

3 % 

Nil 

10 

5 % 

6 % 

5 % 

3J% 

100 

4 % 

4 % 

% 

4 % 

100 

2g% 

4 % 

4% 

4% 

100 

2|% 

22% 

2|% 

2|%’ 

100 

Nil 

Nil 

Nil 

Nil 

1 

Nil 

44% 

1 

Nil 

Nil 

Nil 

1 

5 % 

6 % 

5 % 

5 % 

100 

44% 

44% 

44% 

44% 

5-% 

1 

4 % 

4 % 

Nil 

1 

6 % 

6 % 

6 % 

5 % 

too 

44% 

*4% 

44% 

44% 

12 

16  % 

45  % 

(74% 

15  % 

100 

4 % 

4 % 

4 % 

4 % 

.. 

44% 

*5 

Nil 

Nil 

10 ’% 

Nil 

1 

Nil 

6 % 

6 % 

if- 1 

4 % 

4 % 

4 % 

4 % 

ELECTRICITY  SUPPLY  COMPANIES. 


15.000 

70.000 
80,449 

9,661 

886,876 

80.000 
B0, 000 
80,000 

446,736 

49,486 

175,000! 

70,595 

40.000 
400,000! 
800,000 

50.000 

60.000 
260,000 

40.000 

65.000 
400,000! 

400.000 
80,000 
80,000 

430,500 

$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
182,155 
200,000 

76,121 
235,000! 
248,000! 
$6,006,000 
13,516  000 
$J,<  00,000 
$12,000,000 

950.000 
130, 4S 1 

181.000 
126,600 

10,862 

20.000 

60,000 

119,694 

100,000 

200,000 

40.000 

99.000 
160,000! 

12.000 
66,000 

120,000 
142,968 
224  620 
80,000 
60,000 

276.000 

808.000 

110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

Do.  do.  44  % 1st.  deb.  stock  .. 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Electricity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do.  “ City  Undertaking  ” 44  % Cum.  Prf. 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Electricity  Supply,  Ord 

Do.  do.  44  % Deb.  Stock  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

Do.  44%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd. 

County  of  Durham  Eleotrical  Power,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 


Do. 

do. 

6 % Pref.,  40,001—60,000 

Do. 

do. 

44  % Deb.  Stock 

Do. 

do. 

44  % 2nd.  Deb.  Stock  . . 

84  % Mort.  Deben.  Stock  Redem.  i Stock 
ic  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 


Edmundson’s  Eleotrio  Corporation,  Ord.  Shares  .. 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  P*V. 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Ends. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000 

Do.  44  % 1st  Deb.  Stook  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

Kensington  and  Knightsbridge  Electrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk. 

London  Electrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Metropolitan  Electrio  Supply,  1 to  100,000  ..  .. 

Do,  44  % Cum.  Pref.  1—71,106 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  g.  • ~ • - 

MexicanElectric 

Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.GoldBnds. 

Midland  Electric  Corporation,  44  % 1st  Mort.  Deb, 

Newcastle-on-Tyne,  1 to  87,600 

Do.  6 % Pref.,  1 to  87.600  .. 

( North  Metropolitan  Electric  Power  Supply  Co., 1 
I 6 % Mortgages  (Red.),  Nos.  1 to  1,265  J 

Notting  Hill  Electric  Lighting . . 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stock 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  JameB’  and  Pall  Mall  Electrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Red.  .. 

Bmithfleld  Markets  Electrio  Supply,  Ord 

South  London  Electrio  Supply,  Ord 

South  Met.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7 % Pief 

Do.  do.  44  % 1st  Deb.  Stk. 

Urban  Eleotrio  Bupply,  Ord 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Red. 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do,  do.  44  % Cum.  Pref,  Re- 

duced from  6%  since  31st  Dec.,  1906) 


100 

6 

6 

100 

6 

6 

6 

100 

6 

Stock 

10 

10 

l66 

6 

5 

Stock 

10 

10 

Stook 

5 

5 

100 

$500 

6 
5 

100 

5 


6 

Stock 

8 

5 

i Stock 

I 6 

6 


$100 

Stock 

166 

6 

6 

100 

10 

6 

100 

1 

1 

100 

6 

6 

100 

6 

4 

1 

1 

100 

5 

6 

100 

1 

6 

6 


54% 

54% 

54% 

44% 

44% 

44% 

10  % 

10% 

10  % 

7 % 

7 % 

V % 

4 % 

4 % 

4 % 

5 % 

6 % 

5 % 

44% 

44% 

44% 

44% 

44% 

44% 

4 % 

4 % 

4 % 

6 % 

44% 

44% 

44% 

44% 

44% 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

5 % 

5 % 

b 7o 

44% 

44% 

44% 

4 % 

4 % 

2 % 

6 % 

5 % 

b % 

5% 

5~% 

5~% 

6 % 

6 % 

6 % 

44% 

44% 

44% 

44% 

44% 

44% 

4 % 

Nil 

Nil 

6 % 

3 % 

Nil 

44% 

44% 

44% 

54% 

6J% 

64% 

6 % 

5 % 

b % 

44% 

44% 

9 % 

9 % 

84% 

10  % 

io'% 

10~/o 

4 % 

4 % 

4 % 

4 % 

4 % 

24% 

6 % 

6 % 

6 % 

4 % 

44% 

44% 

10  % 

8 % 

64% 

44% 

44% 

44% 

44% 

44% 

44% 

84% 

84% 

34% 

6 % 

5 % 

b % 

44% 

44% 

44% 

8 % 

8 % 

8 % 

6 % 

5 % 

6 % 

74% 

74% 

74% 

7 % 

7 % 

7 7o 

4 % 

4 % 

4 

24% 

6 % 

6 % 

6 % 

6 % 

6 % 

5 % 

5 % 

124% 

10  % 

10  % 

7 % 

7 % 

7 % 

8 % 

84% 

34% 

4 % 

Nil 

Nil 

4 % 

8 % 

4 % 

24% 

24% 

24% 

7 % 

7 % 

44% 

44% 

44% 

6 % 

6 % 

b % 

6 % 

6 % 

6 % 

44% 

44% 

44% 

18% 

12% 

io"% 

6 % 

44% 

44% 

‘84 

'8% 

•• 

84/44 

95/- 

92/6 

+ i 

97J 

78/9 

i<& 

ioil 

12« 

124 

+ h 

1223 

+1 

ii 

iois 

104  £ 

1034 

— i 

87J 

. . 

,, 

m 

984 

7ii 

7/« 

984 

94 

-t'i 

88/9 

85/74 

93/9 

107 

834 

824 

-i 

094 

65 

—2 

H9 

105 

—2 

894 

884 

43 

'644 

28/3 

27/3 

20,6 

- A 

'6 

CO/- 

67/6 

37/6 

16/9 

9A 

9,45 

Va 

5 10 

4 18 

5 17 

4 2 
8 18 

5 14 

4 12 

6 5 11 
8 19  3 

5 9 
4 7 

9 
14 
0 
8 
6 
13 
4 

6 14 
6 6 


4 
7 
Nil 
Nil 
2 10 


7 

5 13 

6 10 
4 10 

4 9 

5 11 

4 19 

5 8 

3 19 

4 16 

6 11 
4 2 
6 8 
4 10 
4 3 


4 
6 

5 

6 

5 12 
4 13 
2 7 
4 15 


0 

0 

0 

1 

6 

6 

6 

3 
0 
8 
6 
1 
0 

4 

0 11 
1 11 

2 11 
9 8 


5 12 

6 7 

4 1 

5 7 

6 10 

5 8 

6 13 

4 13 
3 19 

Nil 

6 9 0 

8 11 

6 8 
0 
0 
2 

7 


6 10 
5 8 


0 

0 

2 

2 

5 

1 

3 9 


Unless  otherwise  stated,  all  sbareB  are  fully  paid. 


f Quotations  on  Liverpool  Stook  Exobange. 


Interim  Dividend. 
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THE  L.C.C.  AND  THE  PURCHASE  OF 
STORES. 

[communicated.] 

The  report  of  the  General  Purposes  Committee  (No.  2), 
dated  June  14th,  contains  matter  of  considerable  interest  to 
municipal  officials  whose  duties  include  the  purchase  of 
material.  The  extent  of  the  operations  of  the  Council  is 
shown  by  the  fact  that  the  purchase  and  distribution  of 
general  stores,  stationery  and  school  material  employs  a 
staff  of  350  persons,  in  addition  to  which  the  Highwajs, 
Architects,  Fire  and  Tramways  Departments  possess  their 
own  depots  and  buying  organisations.  An  attempt  to 
secure  increased  efficiency  and  economy  by  consolidating 
this  work  of  the  stores  staffs  under  a common  purchasing 
department  is  not  unnaturally  attractive  to  the  business 
men  who  form  so  large  a proportion  of  the  Council,  and  a 
scheme  for  effecting  this  is  outlined  in  the  report  above 

refer,  ed  to.  . . . 

The  principle  of  centralised  working  is  too  generally 
accepted  in  modern  business  to  call  for  discussion,  but  it 
may  not  be  amiss  to  direct  attention  to  the  limitations  of 
its  usefulness  which  may  well  arise  in  a system  where  the 
material  in  use  is  so  diverse  in  character,  and  so  largely  con- 
sisting of  highly  specialised  products. 

The  purchasing  department  is  an  essential  part  of  the 
organisation  of  many  large  manufacturing  businesses  to-day, 
but,  since  particular  attention  was  directed  to  this  and  other 
features  of  factory  systems  a few  years  ago  by  certain 
specialists  in  business  methods,  its  useful  range  has  been 
found  to  be  much  more  limited  than  was  anticipated.  Unless 
administered  with  the  greatest  care,  such  a department  may 
only  multiply  paper  woik  and  delays,  and  bring  discourage- 
ment to  those  actually  responsible  for  production,  by  inter- 
posing a more  or  less  inflexible  barrier  between  the  designer 
and  maker  and  those  who  supply  him  with  his  raw  material, 
much  of  which  may  be  far  from  raw,  and  already  the  product 
of  skilled  labour  and  special  processes  with  which  the  buyer 
must  be  closely  in  touch  if  the  best  and  most  economical 
results  are  to  be  obtained. 

Although  the  report  appears  to  have  been  drafted  with  a 
careful  regard  to  the  special  requirements  of  the  engineering 
departments  of  the  Council,  which  suggests  that  strong 
representations  have  been  made  on  the  subject  by  those 
departments,  yet  in  practice,  possibly,  the  tendency  would  be 
to  extend  the  scope  of  the  central  stores  and  treat  as  common 
many  items  of  material  which  the  supetintendents  would 
prefer  to  select  more  particularly  with  regard  to  their  own 
use  and  purpose. 

Amongst  the  general  controlling  and  administrative  duties 
of  the  officer  proposed  to  be  appointed  in  charge  of  the 
department  appear  the  following  : — 

“ To  ascertain  from  the  heads  of  departments  the  extent 
and  nature  of  their  requirements,  and  to  obtain  and  supply  the 
necessary  stores,  and  to  advise  the  heads  of  departments  in 
cases  in  which  economy  can  be  effected. 

“ To  keep  the  standard  patterns  and  examine  quality 
of  deliveries,  except  in  case  of  special  goods,  which  the  con- 
suming department  shall  examine  and  report  npon. 

“ To  advise  the  Stores  Committee  upon  the  acceptance  of 
tenders,  investigate  complaints  against  contractors,  &c.” 

In  working  under  these  particular  orders,  the  stores 
superintendent  would  be  called  upon  to  exercise  exceptional 
discretion  in  order  to  avoid  actually  hindering  and  reducing 
the  working  efficiency  of  his  consumers,  and  yet  keep  his 
operations  from  degenerating  into  a mere  repetition  of  paper 
work.  In  the  fi/st  instance,  the  head  of  a technical  depart- 
ment can  hardly  produce  the  best  results  unless  he  is  a 
competent  buyer  of  stores  with  regard  to  quality  and  price, 
and  well  up  to  date  in  the  productions  and  charges  of  those 
suppliers  who  cater  particularly  for  the  needs  of  his 
department. 

To  check  deliveries  for  quality  with  the  necessary  prompt- 
ness would  involve  the  employment  of  expert  examiners  who, 
possibly,  would  not  be  always  fully  occupied,  and  certainly 
must  to  some  extent  be  subject  to  the  heads  of  the  con- 
suming departments  if  inefficiency  and  friction  are  to  -be 
avoided. 


The  placing  of  tenders,  it  may  be  feared,  would,  under 
the  rather  impersonal  advice  of  the  general  storekeeper,  be 
more  and  more  decided  on  price  rather  than  the  real 
economic  suitability  of  the  goods  for  the  purpose  in  view, 
and  complaints  against  contractors  are  not  likely  to  be 
diminished  or  adjusted  more  easily  by  putting  a barrier 
between  the  user  and  supplier. 

It  would  be  of  some  assistance  in  the  consideration  of 
the  scheme  if  estimates  were  available  showing  («)  the 
proportions  of  the  annual  purchases  of  the  Council  which 
are  represented  by  stores  common  to  all  or  several  depart- 
ments, and  special  goods,  the  buying  of  which  cannot  pro- 
perly be  taken  out  of  the  hands  of  the  consuming 
department. 

(&)  The  estimated  cost  of  the  new  scheme  over  and  above 
the  present  buying  expenses  of  the  Council. 

( c ) The  percentage  which  such  increased  cost  represents 
on  average  yearly  purchase  totals — an  amount  which  has  to 
be  balanced  against  the  economies  to  be  effected  by  the  new 
scheme. 

Amongst  objections  to  present  method,  it  is  claimed 
that  contractors  would  offer  better  prices  in  some  cases  but 
for  the  fact  that  the  goods  supplied,  although  in  large 
quantities  yearly,  have  to  be  made  up  in  comparatively 
small  parcels  and  delivered  to  many  depots.  This  com- 
plaint will  only  really  disappear  if  the  central  stores  suc- 
ceeds in  opening  bulk  deliveries,  dividing,  repacking  and 
distributing  more  cheaply  than  each  contractor  is  willing  to 
make  up  and  deliver  the  small  parcels — a proposition  pos- 
sibly presenting  some  difficulties  under  the  methods  of 
working  in  vogue  with  this  model  employer. 


ACCIDENTAL  EXPLOSIONS  AT  GAS 
PRODUCER  INSTALLATIONS. 

Although  it  is  quite  true  that,  with  a reasonable  amount  of 
care  on  the  part  of  the  attendant,  explosions  of  producer 
gas  of  any  serious  extent  can  be  avoided,  experience  shows 
that  at  times  these  accidentally  occur,  with  results  of 
damaged  apparatus,  and  sometimes  of  a nature  dangerous 
to  life.  It  is  worth  while,  therefore,  to  consider  the  possi- 
bilities in  this  connection,  as  well  as  the  means  to  be 
employed  to  prevent  their  occurrence. 

In  the  case  of  mixtures  of  pure  combustible  gases  with  air, 
as  low  a proportion  of  hydrogen  as  4^  per  cent,  is  capable  of 
ignition  ; while,  on  the  other  hand,  hydrogen  with  43j>  per 
cent,  of  air  is  also  liable  to  ignition,  but  in  either  case  the 
pressure  developed  would  be  very  slight. 

Carbon  monoxide  in  the  proportion  of  7\  per  cent,  can 
ignite  if  the  tempeiature  is  about  1,000°  F.,  or  9-g  per  cent, 
if  at  750°  F.,but  if  at  atmospheric  temperature,  ignition  will 
only  take  place  when  16  per  cent,  of  CO  is  present.  When 
the  proportion  of  CO  is  in  excess,  ignition  may  take  place 
with  42  per  cent,  of  air.  As  both  these  gases  are  present  in 
considerable  proportions  in  producer  gas,  it  is  evident  that 
explosive  mixtures,  through  leakage,  cover  a large  range. 

Other  combustible  gases  have  ranges  of  ignition  less  than 
those  stated,  so  that  they  need  not  be  considered.  When 
the  mixture  of  combustible  gas  and  air,  at  atmospheric 
pressure,  approaches  the  proportions  for  perfect  combustion, 
ignition  may  cause  a rise  of  pressure  up  to  about  80  lb.  per 
sq.  iD.  . . 

To  provide  against  damage  from  accidental  explosions  in 
apparatus  employed  in  the  generation  and  purification  of 
power  gas,  one  of  the  following  conditions  may  be  adopted  : — 
(1)  All  the  vessels  may  be  designed  to  resist  a piessure  of 
80  lb.  per  sq.  in.,  with  the  usual  factor  of  safety  ; or  (2) 
vessels  of  less  working  stiength  can  be  provided  with  water 
seals,  to  act  as  safety  valves.  While  slight  explosions  occur- 
ing  in  coke  scrubbers  provided  with  seals  only  result  in  the 
ejection  of  a little  water,  explosions  through  gas  passing 
through  the  gas  engine  and  exploding  in  the  exhaust  or  air 
silencers  might  result  in  damage,  if  these  are  not  designed  of 
sufficient  strength  to  resist  the  pressure  developed. 

Although  water  seals  and  pipes  leading  from  silencing 
chambers  to  the  atmosphere  act  as  Bafety  valves  in  the 
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manner  referred  to,  it  must  not  be  overlooked  that  they  are 
only  effective  when  of  sufficient  capacity  in  proportion  to  the 
volume  of  space  in  which  the  explosion  occurs,  as  otherwise, 
owing  to  the  rapidity  of  the  increase  of  pressure  due  to  the 
explosion,  with  small  pipes,  the  necessary  relief  is  not  avail- 
able. In  designing  gas  generating  and  purifying  plant,  pre- 
cautions should  be  taken  to  prevent,  as  far  as  possible,  any 
leakage  of  gas  into  air,  or  air  into  gas,  and  one  of  these  is 
the  provision  of  faced  joints  for  all  pipes  fitted  with  flanges, 
for  even  a very  slight  leak,  such  as  might  occur  from  a 
cracked  flange  or  small  test  cock,  will  admit  a considerable 
volume  of  air  if  the  difference  of  pressure  between  the 
internal  and  external  surfaces  only  amounts  to  a few  inches 
of  water  gauge  pressure. 

As  the  amount  of  leakage  depends  upon  the  difference  in 
pressure  on  either  side  of  the  aperture,  especial  precautions 
should  be  taken  to  keep  the  internal  and  external  pressures 
as  nearly  similar  as  possible. 

In  “ pressure  ” gas  plants  any  leakage  is  outwardly,  as 
long  as  the  entire  system  is  free  from  a higher  pressure  than 
that  of  the  gas  ; the  air  supply  to  provide  for  overcoming 
friction,  &c.,  in  passing  through  the  fire,  is  maintained  at  a 
higher  pressure  than  the  gas,  so  that  in  any  saturation  or 
regenerative  system,  where  the  air  and  gas  are  brought  near 
together,  separated  ODly  by  tubes  or  sheefr-metal  shells,  any 
leakage  in  this  part  of  the  system  would  be  inwardly,  i.e ., 
air  into  gas. 

In  suction  plant  all  leakage  is  inward,  owing  to  the  re- 
duction of  pressure  in  the  whole  system,  at  each  charging 
stroke  of  the  engine,  and  even  a small  cock  left  open  by 
accident  may  admit  a considerable  volume  of  air. 

Quite  recently,  as  recorded  in  the  June  issue  of  Vulcan, 
there  was  an  accidental  explosion  at  a pressure-gas  plant  in 
the  district  of  Manchester,  due  to  air  leakage  through  the 
corrosion  of  tubes  through  which  the  gas  passed.  The  plant 
was  for  providing  gas  for  driving  engines  of  320  h.p.,  and 
consisted  of  a gas  producer,  saturator,  coke  scrubber,  sawdust 
filter,  tar  extractor,  air-blast  fan  and  a gas-holder. 

The  plant  had  been  off  for  repairs,  and  at  re-starting  the 
usual  precautions  were  taken  to  ensure  that  any  residual  gas 
and  air  in  the  apparatus  was  duly  removed,  by  blowing  out 
the  contents  a number  of  times.  However,  the  gas  delivered 
by  the  gas-holder  was  found  to  be  of  too  poor  a quality  to 
start  the  engines  ; further  attempts  were  made,  and  the 
contents  of  the  gas-holder  were  renewed,  and  while  ihe 
attendant  was  preparing  to  test  the  gas  again  with  a torch, 
an  explosion  occurred  in  the  gas-holder,  doing  such  damage 
as  to  put  the  installation  out  of  work  for  several  days.  It 
was  found  on  examination  that  the  trouble  was  caused  by 
the  deterioration  of  the  tubes  of  the  saturator  during  the 
three  years  the  plant  had  been  at  work. 

The  saturator  consisted  of  a cylindrical  vertical  vessel  pro- 
vided with  tube  plates  near  the  ends,  connected  by  4-in. 
diameter  tubes  ; water  surrounded  the  tubes,  through  which 
the  hot  gas  ascended.  The  supply  was  constant  and  the 
depth  regulated  by  an  overflow,  so  that  the  vessel  was  only 
partly  filled  ; the  cooling  of  the  gas  heated  the  water,  and  the 
air-blast  was  led  through  the  upper  part  of  the  chamber, 
becoming  charged  with  vapour  on  its  passage.  One  of  the 
tubes  was  so  corroded  as  to  be  separated  into  two  parts, 
while  the  other  six  could  be  pierced  by  a pointed  tool. 

The  interior  of  the  tubes  was  subjected  to  the  mechanical 
action  of  a cleaning  bar  for  the  removal  of  tar  and  to  pre- 
vent accumulations  from  obstructing  the  tubes. 

As  the  air-blast  surrounding  the  tubes  at  the  upper  por- 
tion was  at  about  2 in.  water-gauge  pressure  higher  than 
the  gas  passing  through  the  interior,  air  leaked  into  the 
gas,  and  thus  filled  the  holder  with  a more  or  less  explosive 
mixture.  The  conditions  of  warm  water,  steam  and  air  are 
conducive  to  corrosion  of  wrought-metal  tubes,  so  that  any 
apparatus  of  the  type  mentioned  should  have  special  facilities 
for  the  examination  and  cleaning  of  all  surfaces  liable  to  be 
attacked  by  rusting,  as  well  as  the  renewal  of  any  part  found 
deteriorated. 

We  may  quote  an  instance  where  a feed-water  heater 
fitted  with  copper  pipes  was  applied  as  a cooler  for  a gas 
plant,  and  in  which  it  was  found  that,  after  a comparatively 
short  run,  the  pipes  had  become  eaten  away  in  places  by 
corrosion  from  contact  with  the  gases ; but  in  this  case,  as  there 
was  pressure  in  the  pipes,  the  leakage  did  no  damage. 


Another  instance  of  the  danger  from  leakage  of  air  into 
gas  pipes  may  be  quoted,  in  the  case  of  a blast-furnace  gas- 
cleaning plant. 

The  gas  was  drawn  from  the  underground  flue  through 
a washer  and  condenser  by  the  suction  of  a fan,  and  then 
passed  on  through  sawdust  filters  to  a gas-holder  to  supply  a 
large  engine. 

A small  gas  engine,  driven  by  the  same  gas  supply,  was 
situated  at  a considerable  distance  from  the  gas-holder. 
A leakage  occurred  at  a joint  in  the  pipes  on  the  suction 
side  of  the  fan,  and  air  entered  the  system  along  with  gas. 
Both  the  engines  were  at  work,  but  when  the  mixture  of 
gas  and  air  reached  them  there  was  an  explosion  right 
through  the  gas  apparatus. 

Owing  to  the  low  heating  power  of  the  gas  when  not  com- 
pressed, the  effects  of  the  explosion  were  only  slight  ; the 
gas-holder  bell  was  lifted  about  a foot  or  so,  and  the  sawdust 
filter  covers  were  blown  off. 

In  suction-gas  plants,  besides  the  possibilities  already 
referred  to,  there  are  possible  dangers  from  the  wrongful 
manipulation  of  the  valves  and  test  cocks  ; to  reduce 
these  as  far  as  possible,  one  method  is  to  have  as  few  of  these 
valves  and  test  cocks  as  can  be  made  effective,  while  three- 
way  valves  should  be  so  designed  that  they  cannot  inad- 
vertently be  turned  so  as  to  connect  vessels  in  a manner  not 
intended,  or  in  such  a way  as  to  connect  all  the  three 
passages  at  once  through  the  valve  not  being  moved  to  the 
required  extent. 


POWER  SUPPLY  TO  BREWERIES. 


By  E.  P.  A. 


It  has  been  said  that  an  electrical  engineer  must  possess  a 
knowledge  of  everyone’s  business,  together  with  a smattering 
of  electrical  lore  ; and  in  dealing  with  the  requirements  of 
power  consumers,  the  station  engineer  fully  appreciates  the 
appositeness  of  the  statement. 

The  requirements  of  breweries  are  such  that  a number  of 
interesting  points  arise  bearing  on  the  means  of  electrically 
driving  brewery  plant  and  installing  the  necessary  control 
gear,  &c.,  and  it  is  the  writer’s  intention  to  endeavour  to 
deal  with  the  more  interesting  problems  that  he  has  met 
with  in  connection  with  the  supply  of  power  to  breweries  of 
moderate  size. 

The  processes  of  brewing  necessitate  a certain  amount  of 
steam-raising  plant,  and  a steam-driven  brewery  follows  in 
natural  sequence,  unless  it  can  be  proved  to  the  owners  that 
advantages  are  gained  by  using  another  source  of  power.  It 
is  not  difficult  to  convince  a prospective  consumer  that 
electric  motors  offer  the  best  means  of  driving  his  various 
apparatus,  principally  on  account  of  the  number  of  isolated 
pieces  of  machinery  in  use  and  the  distances  between  the 
seats  of  operation.  With  any  form  of  main  driving, 
abnormally  long  shafts  are  required,  with  the  usual  accom- 
paniment of  clutches,  loose  pulleys,  belts  and  suchlike  power 
wasters  ; and,  in  addition,  certain  small  machines,  such  as 
portable  pumps,  hoists  of  various  kinds,  and  grain-handling 
gear,  have  to  be  hand-operated. 

Illustrations  of  an  instance  where  an  antiquated  beam-engine 
has  been  displaced  by  a 10-h.p.  motor  are  shown  in  figs.  1 
and  2.  The  beam  engine  is  geared  to  a vertical  shaft  of  ample 
proportions,  which  passes  through  two  floors  of  the  building, 
in  order  to  drive  a grain  mill  and  hoist.  Fig.  2 shows  the 
10-h.p.  motor  used  to  do  the  same  work,  and  fixed  near  to 
the  mill.  Counter-shafting  and  belting  are  used  in  this 
case  in  order  to  adapt  the  old  driving  pulley  and  hoist  gear 
to  the  modern  method  of  driving,  so  that  the  increase  in 
efficiency  is  not  so  marked  in  this  instance  as  it  is  in  cases 
where  the  mill,  &c.,  are  made  for  electrical  driving. 

The  hoist  is  driven  off  the  main  shaft  of  the  mill,  and  is 
put  into  operation  by  a cone  friction  clutch. 

It  was  found  necessary  to  reduce  the  speed  when  lifting 
heavy  sacks,  such  as  sugar,  in  older  to  suit  the  capacity  of 
the  clutch,  and  a resistance  with  a short-circuiting  switch 
was  introduced  into  the  armature  circuit.  This  method, 
although  wasteful,  hns  the  advantage  of  varying  the  speed 
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of  the  motor  in  accordance  with  the  load  on  the  hoist, 
owing  to  the  drop  across  the  resistance,  and  thus  keeping 
within  the  power-transmitting  capacity  of  the  friction 
clutch. 

A feature  of  brewery  work  is  the  variety  of  use3  to  which 
electric  motors  can  be  adapted.  A tabulated  list  of  some  of 
the  machines  in  use  in  a brewery  in  actual  operation  is 
given  below,  to  show  in  a convenient  manner  the  class  of 
work  to  be  done  and  the  type  of  motor  used  in  each  case. 

All  the  apparatus  installed  is  specially  adapted  for  motor 
driving,  and  consequently  the  motors  and  gearing  are 
arranged  to  run  at  the  most  economical  speeds,  necessitating 
in  most  cases  only  single-reduction  gears.  Refrigerating 
apparatus  is  direct-coupled  to  a low-speed  motor,  which 
arrangement  gives  a great  economy  of  space,  although  the 


first  cost  of  the  motor  is  somewhat  high  for  the  rating.  In 
the  bottling  department  the  machines  used  require  such  a 
small  amount  of  power  to  drive  them  that  it  is  found  con- 
venient to  use  only  one  small  motor,  driving  on  to  counter- 
shafting. A 3-h.p.  motor  will  drive  four  bottling  machines 
and  four  bottle-washiDg  machines,  and  find  employment  for 
about  15  hands  tending  the  machines. 

It  is  sometimes  necessary  to  use  a reversible  motor  on  the 
grain  conveyor.  Single-reduction  worm  gear  is  most  suitable 
in  this  case,  and  the  reversing  operations  are  best  carried 
ont  at  the  starter,  although  mechanical  devices  are  some- 
times used  for  this  purpose  when  the  apparatus  is  in  an 
easily  accessible  position. 


Table  of  Motors. 


Type. 

Machine  driven. 

Remarks. 

10- H p.  totally 
enclosed 

Mill 

Belt  drive. 

5 h p.  enclosed 

Hoists 

Mechanical  reversing  gear. 

10-h.p.  enclosed 

Barrel  hoists 

These  machines  in  damp 
situation  where  liquor 
is  barr.  lied. 

10* h p.  enclosed 

Grain  conveyor 

SiDgle  reduction,  worm 
gear.  Reversible  start- 
ing gear.  Subject  to 
steam  from  hot  grain. 

5 h p.  enclosed 

Pump 

Artesian  well~pnmp. 

3-h.p.  enclosed 

Centrifugal 

pump 

Single-reduction  gear. 

4-h.p.  protected 

Portable  pumps 

Circulating  liquor  in  fer- 
menting vats. 

10  h p.  enclosed 

Mash  tun 

— 

15-h.p.  protected 

ditto.  rakes 

Double  - reduction  gear, 
enclosed  motor  not 
necessary. 

9 h.f.  protected 

Refrigerator 

Low  speed  (200  r.p  m ), 
direct  coupled,  mounted 
on  same  bed  as  com- 
pressor. 

All  the  motors  used  in  a breweiy  should  be  of  the  totally 
enclosed  type,  to  guard  against  steam  and  dust.  The 
atmosphere  is  heavily  laden  with  vapour  from  the  hot 
liquor  and  from  the  liberal  use  of  hot  water  for  sconring 
purposes,  resulting  in  a considerable  amount  of  condensation 
on  the  walls  and  machinery,  which  will  sometimes  lower  the 
insolation  resistance  of  the  motor  to  a dangerous  degree. 

Trouble  from  this  source  can  be  avoided  by  using  a non- 
hygroscopic  insulating  mate  rial  cn  tbe  bictb  f.<er,  as  that  is 
the  part  most  affected  by  the  damp.  Alto  tie  ii  snlatii  g 


bushes,  distance  pieces,  &c.,  used  between  the  live  parts  and 
the  brush-racker,  should  be  arranged  so  as  to  give  a long 
leakage  path. 

The  motors  installed  in  damp  situations  should  be  raised 
from  the  floor  about  1 ft.,  and,  where  possible,  housed  in  a 
brick  compartment  properly  ventilated.  If  brick  is  not 
suitable,  then  a substantial  wooden  structure  can  be  used  to 
cover  the  motor.  A good  method  of  securing  the  efficient 
ventilation  of  a motor  covering,  whether  of  wood  or  of  brick, 
is  to  burn  a single  16  C.P.  lamp  at  the  bottom,  and  provide 
an  air  inlet  and  outlet.  The  heat  from  the  lamp  is  sufficient 
to  keep  the  air  in  circulation,  and  the  improvement  in  the 
condition  of  a motor  under  these  conditions  is  most  marked. 

In  situations  where  abnormal  damp  is  not  in  evidence, 
fine  dust  will  probably  have  to  be  guarded  against.  This  is 
particularly  the  case  in  the  mill  room, 
especially  if  the  mill  is  an  old-fashioned 
one,  with  no  efficient  means  of  carrying 
off  the  dust.  The  motor  is  btst  pro- 
tected by  enclosing  it  in  a tin-lined 
wooden  house,  particular  care  being 
taken  to  see  that  the  pulley  side  is  well 
protected.  A totally-enclosed  motor 
should  still  be  used,  as  the  dust  is 
inflammable  to  a certain  extent,  and 
should  therefore  be  kept  clear  of  the 
brushes  or  any  other  gear  where  spark- 
ing may  take  place. 

The  starters  and  other  control  gear 
are  worthy  of  particular  attention,  and 
should  be  of  ample  design  and  proof 
against  the  ill  effects  of  moisture. 
Staiters  of  the  grid  type,  with  the  usual  accessories, 
have . been  found  very  satisfactory,  providing  that  all 
the  insulating  material  is  of  non-hygroscopic  material. 
It  is  good  practice  to  enclose  the  whole  of  the 
control  gear  of  each  motor  in  a fireproof  glazed  case, 
and  to  provide  each  motor  with  a separate  switch  fixed 
in  a convenient  position  for  the  operators  of  the  machine  to 
use  for  stopping  the  motor  if  necessary.  The  machines  are 
often  under  the  control  of  unskilled  persons,  and  therefore 
liable  to  much  abuse  when  starting.  To  prevent  trouble 
arising  from  this  source,  the  starters  should  be  of  such 
a type  that  the  rate  of  acceleration  is  out  of  the  control  of 
the  operator.  Elaborate  automatic  devices  are  not  to  be 
recommended  for  such  work,  but  a simple  worm-geared 
starter  will  answer  the  purpose  well,  if  of  sound  mechanical 
construction. 

In  view  of  the  fact  that  condensation  is  a serious  con- 
sideration, it  is  evident  that  a perfectly  watertight  system 
of  installing  the  necessary  cables  and  wires  is  essential  ; also 
an  electrically  continuous  metallic  covering  is  necessary  to 
prevent  danger  of  shock.  The  only  two  systems  that  are 
suitable  are  lead-covered  cables,  and  rubber-insulated  cables 
run  in  screwed  barrel,  and  the  writer’s  experience  in  this 
direction  leads  him  to  favour  the  use  of  paper-insulated,  lead- 
covered  cables.  They  should  be  fixed  by  means  of  porcelain 
cleats  or  insulators,  and  kept  quite  clear  of  all  brickwork  or 
ironwork  about  the  building,  in  order  to  prevent  the  accumu- 
lation of  moisture  between  the  lead  and  the  building,  which 
will  otherwise  cause  rapid  deterioration  of  the  lead  and  the 
fastenings.  The  principal  advantage  of  using  this  class  of 
cable  is  the  absence  of  space  between  the  conductors  and 
the  metallic  covering,  thus  preventing  trouble  from  con- 
densation around  the  insulating  material.  In  the  mill  room 
and  grain  stores,  steel  conduit  wiring  should  be  used,  to 
protect  the  cables  from  vermin,  as  lead  covering  is  useless 
for  this  purpose. 

Particular  care  should  be  bestowed  on  all  jn notions  with 
fittings,  control  gear  and  motors,  and  any  precautions  taken 
to  make  all  such  points  mechanically  and  electrically  sound 
will  amply  repay  any  reasonable  additional  expense  incurred. 
If  paper-insulated  cables  are  used,  suitable  sealing-end 
connections  are  necessary  to  make  a lasting  job,  and  rubber 
tails  can  be  conveniently  used  to  connect  up  to  motors  and 
starters,  as  these  will  be  inside  the  protective  caees  and 
coverings.  The  writer  has  found  that,  in  such  situations  as 
are  dealt  with  here,  a satisfactory  way  of  connecting-up  to 
motors  is  to  dispense  with  terminal  boards,  and  bring  rubber 
leads  through  a suitably  bushed  hole  in  the  motor  frame  and 
join  them  by  means  of  screwed  connectors  to  the  supply 


Fig.  1.  F.g.  2. 
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cables,  suitably  insulating  the  joints  thus  formed.  This 
method  makes  a safe  job,  and  helps  to  keep  up  the  insulation 
resistance,  and  also  reduces  the  number  of  live  terminals  to 
a minimum. 

The  efficient  earthing  of  motor  frames,  starters,  cable 
coverings,  &c.,  is  of  the  utmost  importance  in  breweries. 

The  floors  are  usually  wet,  and  the  workmen  often  wear 
iron-shod  clogs  on  that  account,  so  that  a shock  under  such 
conditions  is  attended  with  considerable  danger. 

Although  it  is  an  expensive  method, 
the  writer  recommends  the  installation 
of  a complete  earthing  system,  to  vhich 
all  motor  frames,  starter  cases,  switch 
covers  and  metallic  cable  sheathing 
should  be  connected.  To  merely  bond 
a motor  frame  on  to  the  lead  covering 
of  a cable  is  inviting  damage  to  the 
cable  if  the  motor  spaiks  over  to  frame 
or  the  insulation  breaks  down,  besides 
introducing  an  element  of  danger  of 
shock.  Instances  of  the  lead  covering 
of  cables  being  melted  away  at  the 
point  of  contact  of  an  earth  wire,  and 
thus  leaving  the  faulty  apparatus 
“alive”  to  shock  any  unwary  person®, 
are  not  uncommon.  The  earthing 
system,  in  its  turn,  should  be  connected 
at  several  points  to  a water-supply  pipe 
that  always  contains  water,  and  contact 
with  any  apparatus  ured  for  heating  or 
in  conjunction  with  the  covers  should 
be  avoided. 

A brewery  load  is  a desirable  one 
to  obtain,  as  a power  load  factor  of 

about  20  per  .cent,  may  be  expected,  Generating  Plant,  Penrith  Electric  Supply  Co. 

and  a load  factor  on  the  combined 
lighting  and  power  load  of  16  per  cent. 

The  peak  will  coincide  with  the  station  peak,  but  a small 
all-night  load  will  be  experienced. 

Brewery  owners  usually  require  some  assurance  as  to  the 
continuity  of  supply,  as  in  the  case  of  main  breakdowns  a 
valuable  brew  may  be  damaged  if  the  process  is  discontinued 
for  any  length  of  time.  Under  such  conditions  provision  for 
supplying  energy  by  more  than  one  route  is  generally 
sufficient  to  satisfy  the  brewer’s  requirements. 

The  rates  for  charging  for  energy  must  depend  on  the 
local  conditions,  and  as  much  has  recently  been  written  on 
this  subject,  it  is  unnecessary  to  go  into  the  matter  here. 


40-kw.  compound-wound  220-volt  generator.  The  engires 
are  of  the  suction  type,  and  two  producer  plants  are  installed 
in  an  adjoining  room,  so  arranged  that  either  engine  can  be 
worked  from  each  producer. 

At  one  end  of  the  engine  room  the  necessary  switchboard 
is  fixed  for  controlling  the  dynamos,  balancers,  boosters, 
batteries,  feeders,  &c.  . 

A 120-cell  storage  battery  is  provided,  with  a capacity  of 
about  200  ampere-hours,  and  in  connection  with  this  a 
balancer-booster  set  is  installed. 


Council  had  also  in  hand  at  the  time  sewerage  and  water 
schemes  involving  a considerable  expenditure. 

However,  the  desire  for  the  cdectric  light  remained,  and 
ultimately  the  provisional  order  was  handed  over^  to  a 
syndicate  which,  under  the  style  of  the  Penrith  Electric 
Supi  ly  Co.,  Ltd.,  has  installed  the  necessary  plant  and  mains 
for  supplying  electricity. 

The  plant  consists  of  two  65-b  h.p.  Cro3sley  gas  engines, 
running  at  200  R.r.M  , and  direct  coupled  in  each  ca*e  to  a 


ELECTRIC  LIGHTING  AT  PENRITH. 


Some  years  ago  the  Penrith  Urban  Dislr.ct  Council  obtained 
powers  for  electric  lighting  in  the  town,  and  had  proceeded 


Interior  of  the  Battery  Room,  Penrith. 

so  far  as  to  let  tenders  provisionally  for  the  carrying-out  of 
the  work,  when  the  L.G.B.  Rtepped  in  and  refused  to 
sanction  the  necessary  loan,  chiefly  owing  to  the  fact  that  the 


Crossley  Producer  Plant,  Penrith. 

The  feeder  and  distributing  mains  are  of  the  three-core 
type,  lead-covered  and  armoured,  and  laid  direct  in  the 
ground  ; feeder  pillars  are  provided  containing  bus-bars  and 
plug  fuses  for  three  feeding  mains  and  five  distributors.  . 

The  three-wire  system  of  supply  has  been  adopted,  wit 
220  volts  across  the  outers  ; this  pressure  was  decided  on, 
in  the  first  instance,  in  order  to  facilitate  the  use  of  metallic- 
filament  lamps  of  low  candle-power  in  parallel.  Throughout 
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the  whole  of  the  plant  has  been  designed  so  as  readily  to 
double  the  pressure  if  found  to  be  advantageous. 

Already  some  40  consumers  are  connected  to  the  mains, 
representing  approximately  800  25  c r.  lamps  for  lighting, 
and  the  motive  power  installed,  and  applications  received, 
are  equivalent  to  60  h.p.,  a matter  which  augurs  well  for  the 
ultimate  success  of  the  undertaking. 

The  price  charged  for  lighting  purposes  is  5d.  per  unit, 
and  for  power,  heating  and  cooking  purposes  2^d.  per  unit. 

The  generating  station  is  situated  almost  in  the  very 
centre  of  the  area  of  supply,  aud  the  buildings  were  erected 
by  Messrs.  Richardson  & Co.,  of  Penrith  ; the  contract  for  the 
whole  of  the  generating  plant  was  let  to.  and  carried  out  by, 
Messrs.  W.  P.  Theermann  & Co.,  of  Manchester  ; Messrs. 
Henley’s  supplied  and  laid  all  the  mains,  feeding  pillars, 
and  distribution  appliances. 

The  works  were  designed  by,  and  have  been  erected  under 
the  supervision  of,  Mr.  J.  \V.  Speight,  M.I.E.E.,  of  St. 
Anne’s-on-tbe-Sea,  who  previously  acted  as  consulting 
engineer  to  the  Penrith  Council. 


BOARD  OF  TRADE  REGULATIONS. 


Electric  Lighting  Acts,  1882  and  1888. 


With  reference  to  the  Regulations  made  by  the  Board  of 
Trade  under  the  above-named  Acts  for  securing  the  safety  of 
the  public,  and  for  ensuring  a proper  and  sufficient  supply  of 
electrical  energy,  we  are  officially  informed  that  Regulations 
having  recently  been  made  by  the  Home  Office  for  the 
generation,  transformation,  distribution,  and  use  of  electrical 
energy  in  premises  under  the  Factory  and  Workshop  Acte, 
1901  and  1907,  the  Board  have  found  it  necessary  to  amend 
their  Regulations  so  as  to  avoid  overlapping  between  the 
Regulations  of  the  two  departments.  The  Board  of  Trade 
have  accordingly  made  new  Regulations  which  from  July  1st, 
1909,  except  as  to  so  much  of  any  electrical  station  as  was 
constructed  before  July  1st,  1908,  take  the  place  of  the 
Regulations  previously  made  by  the  Board,  and  will,  after 
January  1st,  1910,  entirely  supersede  the  last-mentioned 
Regulations. 

The  forms  differ  from  one  another  as  regards  Regulations 
for  ensuring  a proper  and  sufficient  supply  of  energy  in 
order  to  meet  the  different  cases  where  the  undertakers 
are  : — 

1.  A local  authority  in  the  provinces  (index  letters  on 
right-hand  corner  of  form  1 L.A.  (P.)). 

2.  A company  in  the  provinces  or  in  the  City  of  London 
(index  letters  2 C.  (P.)). 

3.  A company  in  London  except  as  to  the  City  (index 
letters  3 C.  (L.)). 

4.  A local  authority  in  London  (index  letters  4 L A.(L.)). 

The  differences  between  the  four  sets  of  Regulations  are 

found  only,  we  believe,  in  those  defining  the  relations 
between  the  undertakers  and  the  local  authority,  the  Board 
of  Trade,  and  the  London  County  Council  respectively,  as 
regards  any  alteration  in  the  declared  pressure  or  frequency 
of  supply. 

The  alterations  in  the  Regulations  as  a whole  consist 
mainly  in  the  addition  of  a rider  to  the  effect  that  the 
Regulation  shall  not  apply  within  the  premises  of  a factory, 
a workshop,  a mine,  or  a quarry  (where  the  apparatus  is 
under  the  jurisdiction  of  the  Home  Office)  to  each  of  the 
Clauses  Nos.  1,  2,  9 and  10. 


Copper. — The  extraordinary  figures  for  visible  supplies 
of  this  metal  continue  to  be  maintained,  as  .shown  by  Messrs. 
Merton’s  circulars  for  the  month  of  June.  The  mid  monthly  return 
was  62,261  tons,  and  that  for  the  end  of  the  month  67,379  tons.  In 
the  face  of  such  figures  as  these,  it  does  not  seem  probable  that  any 
attempt  to  enhance  the  price  can  be  maintained  at  present.  The 
visible  supplies  for  June  30th  are  principally  composed  of  bars, 
ingots  and  standard  copper  at  Liverpool  and  Swansea,  totalling  to 
41,020  tons.  Of  the  supply  figures,  those  for  North  America  to 
Liverpool,  Swansea  and  Havre  are  above  normal,  implying  that 
stocks  are  no  longer  being  held  at  the  mines.  Other  shipments  are 
about  the  average. 


THE  CONTINENTAL  ELECTRICAL  ENGI- 
NEERING INDUSTRY. 


Further  Financial  Results  Showing  Reduced  Dividends. 


The  unfavourable  effects  of  the  decline  in  the  condition  of  trade 
in  general  continue  to  be  reflected  in  the  working  results  of  German 
manufacturing  companies  for  the  past  year,  although  the  worst  of 
the  depression  in  the  light  electrical  engineering  departments,  at 
all  events,  is  reported,  correctly  or  incorrectly,  to  have  now  been 
overcome.  So  far,  no  opportunity  has  presented  itself  for  bringing 
into  play  the  powerful  financial  resources  which  are  to  be  utilised 
by  the  electrical  banks  which  were  formed  a Bhort  time  ago,  and 
from  the  prevailing  conditions  of  the  national  finances  and  the 
uncertainty  regarding  legislative  schemes  for  the  imposition  of 
additional  taxes,  there  seems  little  hope  of  any  speedy  development 
of  electrical  enterprise  that  could  afford  profitable  activity  for  the 
banks. 

The  recent  issues  of  capital  iD  Europe  only  include  one  German 
emission,  namely,  a pi  r cent,  loan  of  £159,000  offered  by  the 
Birnbaum-Meeeritz  Schwerin  overland  central  station.  In  Switzer- 
land subscriptions  have  been  invited  for  a 4£  per  cent,  loan  of 
£280,000  by  the  Wangen  Electricity  Works  on  the  A are  ; £280,000 
in  a 4£  per  cent,  loan  by  the  Watt  Co.  for  electrical  enterprises  of 
Glarus;  and  for  £240,000  forming  a 44  per  cent,  loan  of  Etcher, 
Wyss  & Co.,  of  Zurich,  a large  proportion  of  whirh  was  intended 
for  the  repayment  of  former  leans. 

German  Works. 


The  general  meeting  of  the  Felten  & Guilleaume-Lshmeycr 
Werke,  of  Mulheim-on-Rhine,  recently  approved  the  report  and 
accounts  for  1908.  The  unfavourable  effects  on  industrial  activity 
in  all  countries,  according  to  the  directors’  report,  affected  the 
several  departments  variously,  there  being,  on  the  one  band,  a 
diminution  in  the  quantity  of  work,  and  on  the  other  less  satis 
factory  results  owing  to  the  condition  of  sale  prices.  In  the  home 
market  business  was  influenced  by  the  uncertain  political  circum- 
stances, the  disquiet  produced  by  taxation  schemes,  and  the  many 
social-political  legislative  proposals;  trade  became  worse  as  the 
end  of  the  year  was  approached,  and  the  fail  in  prices  was  specially 
perceptible  in  the  case  of  machines  and  apparatus  and  in  regard  to 
installations.  The  principal  items  in  the  accounts  for  the  past  two 
years  are  represented  below  : — 


1908. 


1907. 


Share  capital 

£2,750,000 

£2,750,000 

Bond  capital 

1,250,000 

1,000,000 

Gross  profits  on  manu- 

facturing, investments, 
&c....  

730,910 

772,200 

General  expenses 

291,670 

287,580 

Depreciation  provision 

115,240 

121,300 

Net  profits 

278,130 

329,780 

Dividend... 

220,000 

264,250 

Dividend,  per  cent. 

8 

10 

The  deliveries  of  machines  by  the  dynamo  works  comprised 
10,200  of  a total  of  500,000  h.p.,  as  compared  with  9,330  and 
358,000  h.p.  respectively,  in  1907.  The  construction  of  electricity 
meters  developed  quite  satisfactorily,  and  the  production  if 
measuring  instruments  wss  embarked  upon  by  the  acquisition  of  a 
factory  already  in  existence,  whilst  the  manufacture  of  arc  lamps 
and  switchboard  apparatus  was  also  added  in  the  newly-erected 
apparatus  factory.  In  addition,  the  output  of  metallic-filament 
lamps  was  started  in  the  Berlin  department,  and  was  in  course  of 
favourable  development.  As  to  the  question  of  the  working  of 
main  lines  of  railway  by  electricity,  the  directors  believed  that  this 
particular  field  would  result  in  important  orders  in  the  future.  The 
number  of  officials  and  workmen  employed  at  the  end  of  1908  was 
11.357,  as  contrasted  with  11,769  at  the  close  of  1807,  5,319  of  the 
former  being  occupied  at  the  dynamo  works  and  most  of  the 
remainder  at  the  Carlswerk.  The  orders  possessed  by  the  latter 
at  the  beginning  of  1909  were  approximately  the  same  as  the  corres- 
ponding period  in  1908,  this  being  partly  due  to  the  maintenance  of 
the  wire  business  at  the  end  of  the  year.  The  wire  works  in  May 
were  abundantly  supplied  with  orders,  which  again  permitted  of 
full-time  working,  and  prices  were  higher;  the  same  remark  was 
applicable  in  regard  to  the  activity  of  the  cable  factory,  although 
prices  in  respect  of  new  orders  were  unsatisfactory.  The  degree  of 
employment  at  the  dynamo  works  was  also  satisfactory  in  general, 
though  the  prices  obtained  left  much  to  be  desired. 

The  principal  activity  of  the  Elektrizitiits  Gesellschaft  vorm.  W. 
Lahmeyer&  Co.,  of  Frankfort,  during  1908  9,  was  limited,  as  in  the 
preceding  year,  mainly  to  the  development  of  the  electricity  works 
and  tramways  owned  or  managed  by  the  company.  Although  the 
unfavourable  course  of  business  in  general  exercised  a hampering 
influence  upon  the  progress  and  results  of  these  undertakings,  most 
of  them  yielded  improved  returns,  whilst  the  slight  decline  in  the 
gloss  profits  was  chiefly  due  to  the  reduction  in  the  dividend  paid 
by  the  Felten  & Guilleaume-Lahmeyer  Works,  in  which  the  com- 
pany holds  fully  paid  shares  to  the  extent  of  £800,000.  The 
accounts  show  net  profits  of  £75,310,  as  compared  with  £80,070  in 
1907-8,  and  it  is  proposed  to  pay  a dividend  at  the  rate  of  0 per  cent, 
as  against  7 per  cent,  in  the  previous  year,  the  share  capital  partici- 
pating being  £1,000,000  for  the  year  and  £250,000  for  one  quarter 
of  the  year. 

The  Akkumulatorenfabrik  Gesellscl  aft,  of  Berlin-HagcD,  was 
more  largely  (Deployed  in  19C8  than  in  the  previous  year.  Not- 
withstanding the  reduction  in  prices  in  the  first  quarter  in  accord- 
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auce  with  the  fall  in  the  cost  of  raw  materials,  the  directors  state 
in  their  report  that  the  value  of  the  turnover  advanced  from 
£956,600  in  1907,  to  £961,500  last  year.  The  English  Tudor  Co. 
did  not  pay  any  dividend  for  1907,  although  one  was  in  prospect 
for  the  past  year.  The  accounts  show  the  following  figures : — 


1908. 

1907. 

Share  capital 

..  £400.000 

£400,000 

Gross  receipts 

318,890 

330,620 

Depreciation  provision 

19,500 

37,900 

Net  profits 

75,360 

59,450 

Dividend,  per  cent 

12J 

124 

The  report  also  refrains,  as  in  1907,  from  giving  any  details 
respecting  the  subsidiary  companies  in  which  the  company  is 
interested,  the  balance-sheet  indicating  an  advance  in  the  account 
for  syndicate  participations  and  securities  of  from  £322,000  in 
1907,  to  £342,500  in  1908.  The  reserve  fond  remains  unchanged 
at  £80,000,  whilst  the  premium  reserve  fund  for  maintenance  of 
consumers’  batteries  has  been  increased  by  £16,000  to  £169  500. 
At  the  recent  general  meeting  the  chairman  mentioned  that 
business  in  the  current  year  seemed  to  be  more  active,  and  the 
orders  coming  to  hand  were  quite  satisfactory. 

The  Mix  & Genest  Telephone  and  Telegraph  Works  Co.,  of 
Berlin,  which  was  first  formed  in  1889,  and  has  paid  dividends 
almost  averaging  9 per  cent.,  is  unable  to  make  any  distribution 
for  1908.  According  to  the  directors’  report,  the  unfavourable 
results  were  partly  due  to  the  extraordinarily  severe  competition 
caused  by  the  constantly  growing  circle  of  inland  contractors. 
The  price  convention  concluded  in  1906  between  the  most  impor- 
tant firms  in  the  light  electrical  engineering  branch  only  existed 
nominally  during  the  past  year,  and  it  has  since  been  discontinued. 
In  England  and  Russia  the  competition  of  inferior  manufactures 
manifested  itself,  whilst  the  depression  in  the  general  situation  of 
business  severely  affected  the  London  branches  of  German  firms. 
In  addition  to  these  conditions,  the  cause  of  the  diminished  results 
was  also  to  be  found  in  special  occurrences.  Several  extensive 
undertakings  of  the  company  abroad  in  part  yielded  no  profits, 
and  in  part  led  to  losses  which  rendered  necessary  the  provision 
of  special  reserves.  But,  above  all,  the  reduced  profits  were  the 
result  of  an  increase  in  the  cost  of  production  and  management  as 
brought  about  by  the  large  new  works  at  Schoneberg,  Berlin.  The 
accounts  show  the  appended  figures  : — 


Share  capital...  

Bond  capital 

Surplus  on  working  ... 

Reserve  provision  for  participations 

Depreciation  provision  

Net  surplus  .. 

Dividend,  per  cent 


1908. 

1907. 

£350  000 

£250,000 

150,000 

150,000 

65,090 

69,900 

6,250 

Nil. 

17,210 

12,800 

6,560 

33,090 

Nil. 

9 

During  the  year  the  company  opened  engineering  offices  at 
Munich,  Dresden,  Halle  and  Hanover,  and  one  at  Buda-Pesth  f<  r 
the  Hungarian  trade.  The  directors  state  that  satisfactory  results 
may  be  expected  in  the  future  on  an  improvement  taking  place  in 
the  general  situation  of  business. 

The  report  of  the  Akkumulatorenund  Elektrizitiitswerke  (vorm. 
W.  A.  Boese  & Co.),  of  Berlin,  records  a diminution  in  the  turnover 
in  1908.  The  net  profits  amounted  to  £12,630,  as  contrasted  with 
£11,300  in  1907,  when  no  dividend  was  paid  on  the  share  capital 
of  £225, OflO,  and  the  proposal  to  distribute  £1  4s.  per  share  on  the 
preference  shares  was  withdrawn  and  still  forms  the  subject  of 
legal  dispute  between  the  company  and  one  of  the  holders.  It  has 
been  decided  not  to  make  any  distribution  on  either  classes  of 
shares  for  1908,  but  to  apply  the  available  surplus  to  the  strengthen- 
ing of  the  working  capital  and  as  a reserve  for  contingencies  in 
respect  of  the  unpaid  preference  dividend  in  1907.  The  company 
is  still  interested  in  13  central  stations  arising  from  its  former 
financial  activity,  and  some  of  these  yield  profits,  whilst  others 
require  payments  in  fulfilment  of  guarantees. 


Various  Financial 

Results. 

Share 

capital. 

1908 

dividend. 

1907 

dividend. 

Kabelwerk'e  Wilhelminenhof,  Berlin 

£50,000 

12% 

15% 

Land  und  Seekabelwerke,  Cologne... 

262,500 

8% 

8% 

Deutsche  Kabelwerke,  Berlin 
Norddeutscbe  Seekabelwerke,  Nor- 
denham  (distribution  paid  out  of 

6% 

6% 

dividend  and  redemption  funds) 

300,000 

4% 

Nil 

C.  Lorenz  Gesellschaft,  Berlin 

— 

10% 

12% 

Elektra  Gesellschaft,  Dresden 
Westinghouse  Electricitiits  Gesell- 

— 

4% 

3i% 

schaft  

Gesellschaft  fur  Elektrotechnische 

15,000 

Nil 

Nil 

Uoternehmungen,  Munich 
Schlesische  Akkumulatoren  Werke, 

— 

Nil 

Nil 

Breslau 

— 

Nil 

Nil 

French  and  Other  Works. 


The  Soci(;t(';  Anonyme  Westinghouse,  of  Paris,  which  has  an 
ordinary  and  preference  capital  of  £600,000  and  bond  capital  of 
£300,000,  realised  gross  profits  amounting  to  £67,400  in  1908,  as 
compared  with  £29,200  in  1907.  After  deducting  administrative 
expenses  and  interest  on  bonds,  the  balance,  including  amount 
brought  forward,  reached  £35,400,  which  has  nllowed  of  the  pay- 
ment of  f>  per  cent,  on  the  preference  capital  of  £200,000,  and  the 
allocation  of  £21,200  to  the  purpose  of  depreciation.  The  company 
iB  interested  in  the  Italian  Westinghouse  Oo.,  the  Society  Westing- 


house-Leblanc,  the  Hungarian  Automobile  Co.  and  the  Compagnie 
Internationale  des  SystemeB  Heintz. 

The  Ateliers  de  Constructions  Electriques  du  Nord  et  de  l’Est, 
of  Paris,  whose  works  are  situated  at  Jeumont,  realised  net  profits 
of  £61,500  in  1908,  as  against  £45,800  in  the  preceding  year.  As 
the  latter  sum  was  brought  forward,  the  available  balance  amounted 
to  £107,300,  of  which  £46,000  has  been  placed  to  renewals  fund 
and  £20,000  provided  for  depreciation.  The  balance  has  per- 
mitted of  the  payment  of  a dividend  of  10s.  per  Bhare  on  the 
bearer  shares  and  3s.  8d.  per  share  on  the  profit  Bhares.  In  addition 
to  extensive  workshops,  the  Jeumont  establishment  comprises  an 
iron  and  bronze  foundry,  a cable  factory  and  a central  station  for 
general  supply  of  light  and  power  from  two  turbo-generators,  each 
of  5,000  h p.,  whilst  a third  unit  of  10,000  h.p.  is  being  installed 
to  meet  further  contracts  concluded  for  8,000  H P. 

The  Ateliers  de  Constructions  Electriques  de  Charleroi  are  stated 
in  the  directors’  report  for  1908  to  have  received  orders  of  the  value 
of  £328,000,  as  compared  with  £345,000  in  1907,  and  £276,000  in 
1906.  The  diminution  waB  more  apparent  than  real,  as  the  quantity 
of  manufactures  sold  was  greater  than  in  the  preceding  year,  but 
the  heavy  decline  in  raw  materials  reduced  the  coBt  and  sale  prices. 
It  was  possible  to  fully  complete  the  programme  of  equipping  the 
Marcinelle  works  with  plant  of  the  most  modern  type,  and  this  had 
enabled  the  efficiency  of  the  workmen  to  be  increased  and  the 
prime  costs  to  be  reduced.  A further  development  took  place  in  the 
electrical  equipment  of  collieries,  and  a motor  transport  service  had 
been  organised  for  the  rapid  delivery  of  material  and  motors  to 
customers  in  the  Hainault.  Apart  from  electrically-operated  cen- 
trifugal pumps  and  cranes  for  quarries  and  the  usual  orders 
from  native  and  foreign  tramways,  the  company  supplied 
to  the  Belgian  State  Railways  the  first  electric  locomotive  for  use  on 
these  l:nes,  the  equipment  comprising  four  motors  of  250  HP. 
Numerous  orders  were  received  for  alternators  of  from  1,500  kw. 
to  4,000  kw.  for  use  with  steam  turbines,  and  several  three-phase 
motors  for  iron  works  and  rolling  mills  were  also  delivered.  New 
works  were  in  course  of  erection  with  a connection  with  the  State 
railways,  and  it  was  proposed  to  transfer  to  them  certain 
tranches  for  the  development  of  which  the  Marcinelle  works 
no  longer  sufficed.  The  accounts  show  net  profits  of  £36,600 
for  1938,  as  contrasted  with  £27,300  in  the  previous  year 
on  a share  capital  of  £200,000,  and  a bond  issue  of 
£198,000.  A dividend  at  the  rate  of  26s.  per  share  has  been 
declared  on  the  fully  paid  priority  shares,  and  6s.  per  share  on 
the  ordinary  shares. 

The  Russian  General  Electricity  Co.,  which  is  associated  with  the 
A.E  G.,  of  Berlin,  and  has  a share  capital  of  £600,000,  states  that  the 
turnover  increased  normally  during  1908,  although  Government 
orders  were  lacking,  as  in  the  previous  years,  and  an  active  and 
regular  working  took  place  at  the  Riga  works  during  the  whole  of 
the  year.  The  gross  profits  amounted  to  £150,394,  as  compared 
with  £126,784  in  1907,  and  the  net  profits,  including  the  balance 
forward,  were  £67,523  and  £51,147  in  the  two  years  respectively. 
A dividend  at  the  rate  of  6 per  cent,  has  been  declared,  as  contrasted 
with  4 per  cent,  in  1907.  It  is  proposed  to  provide  additional 
working  capital  by  making  a fresh  issue  of  shares  to  the  extent  of 
£100,000.  The  directors  add  that  the  United  Cable  Works  Co.,  in 
which  the  company  is  financially  inti  rested,  intends  to  distribute 
7 per  cent.,  being  the  same  rate  as  in  1907. 

The  Russian  Siemens  & Halske  Co.,  of  St.  Petersburg,  realised 
net  profits  amounting  to  £32,046  in  1908,  as  contrasted  with 
£30,629  in  the  preceding  year,  when  the  share  capital  was  reduced 
from  £700,000  to  £560,000.  It  is  proposed  to  pay  a dividend  at  the 
rate  of  4 per  cent.,  being  the  same  as  in  1907,  and  comparing  with 
no  distribution  in  1906. 

The  United  Cable  Woiks  Co.,  of  St.  Petersburg,  which  is  the 
amalgamated  cable  manuf  icturing  departments  of  the  German 
companies  in  that  city,  earned  a surplus  on  working  of  £57,545  in 
1908,  as  compared  with  £41,510  in  1907.  After  placing  £2,746  to 
the  reserve  fund  and  applying  £14,114  to  the  redemption  of  capital, 
the  balance  has  allowed  of  the  payment  of  7 per  cent.,  as  against  a 
dividend  of  5 per  cent,  in  1907. 


HIGH-PRESSURE  SWITCHBOARDS  WITH 
REMOVABLE  SWITCH  CARRIAGES. 


The  general  adoption  of  high-pressure  alternating  current  for  the 
distribution  of  electrical  energy  has  necessitated  the  evolution 
of  switchgear,  which  shall  be  at  the  same  time  perfectly  safe  to 
handle  whilst  alive,  and  readily  isolated  when  necessary  for  the 
purpose  of  repairing  and  cleaning  the  gear  without  risk  and 
without  interfering  with  the  working  of  the  system.  Progress  has 
advanced  mainly  in  two  directions  - towards  the  adoption  of  remote- 
control  switchgear  on  the  one  hand,  and  towards  hand-operated 
cellular  removable  switchgear  on  the  other,  the  whole  of  the  bigh- 
pressure  apparatus  in  the  latter  case  being  made  capable  of  com- 
plete detachment  from  the  switchboard  in  separate  sections,  which 
may  also  be  interchangeable,  so  that  a spare  section  may  be  kept 
at  hand  ready  to  replace  any  other  when  required.  When  the 
connections  to  these  sections  are  made  by  hand,  sufficient  space 
must  be  provided  behind  the  board  bo  that  the  high-pressure  plug 
contacts  can  be  connected  and  inspected  from  time  to  time  when 
the  switch  carriage  is  in  position.  It  will  be  evident  that  these 
plug  contacts  form  the  most  sensitive  part  of  the  switch-carriage 
construction,  and  great  care  must  be  taken  to  see  that  they  always 
make  good  contact. 
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This  arrangement  cannot,  however,  be  employed  when  the 
switchboard  is  to  be  installed  in  extremely  limited  spaces,  as,  for 
example,  in  mines,  where  the  space  necessary  for  the  switchboard 
can  only  be  gained  by  expensive  excavations.  It  is,  fuither, 
frequently  necessary  to  erect  the  high-pressure  gear  immediately 
behind  the  control  board.  In  this  case  all  switches,  measuring 
transformers,  &c.,  are  mounted  close  up  against  the  wall,  and  are 
consequently  quite  inaccessible  from  behind.  Considerable  atten- 
tion has  been  devoted  by  the  Felten  & Guilleaume  Lahmeyer- 
werke  A.  G.,  Frankfort-on-Main,  to  combining  safety  with  ease  of 
inspection  in  the  design  of  switchboards  of  this  type  on  the  cellular 
system,  and  an  interesting  example  of  their  switchgear,  which 
is  protected  by  several  patents,  is  shown  in  the  accompanying 
illustrations.  FigB.  1 and  2 show  the  front  view  and  section  of  a 


The  front  of  the  top  chamber  a as  well  as  the  front  of  the  top 
part  of  the  chamber  b is  formed  by  a rigid  covering  of  sheet  iron, 
whilst  folding  doors  v of  ornamental  sheet  iron  are  fitted  below  that 
portion  of  the  panel  forming  the  front  of  the  removable  switch 
carriage. ' o° 

The  removable  switch  carriage  rdconsists  of  a riveted  angle-iron 


Fig.  4. — Switch-Carriage  on  Truck. 


Figs.  1 and  2. — Front  View  and  Section  of  Cell,  Showing 
Switch-Carriage,  &c. 


complete  three-phase  distribution  switchboard  of  this  type.  Each 
cell  consists  of  a Btrong  angle- iron  framework  completely  covered 
with  sheet  iroD,  which  can  be  mounted  directly  up  against  the 
wall,  and  is  divided  into  two  chambers  by  means  of  a horizontal 
insulating  partition  p.  The  top  chamber  a contains  the  high- 
pressure  bus-tars  s,  which  are  mounted  on  porcelain  insulators, 
and  the  lower  one  b the  actual  switchgear.  In  addition  to  this, 
the  lower  chamber  b of  each  cell  is  separated  from  the  adjacent 
ones  by  means  of  vertical  flame-proof  partitions  built  up  of 
incombustible  stonework  or  insulating  material.  The  jaws  of  the 


threc-pole  isolating  switch  t,  mounted  in  the  bus-bar  chamber  a, 
are  in  direct  connection  with  the  bus-bars,  and  their  blades,  which 
pass  through  slots  in  the  insulating  partition  p,  are  provided  with 
earthing  contacts  e at  their  lower  ends.  When  one  of  the  isolating 
switches  is  opened,  all  the  apparatus  carrying  current  which  are 
contained  in  chamber  b are  completely  isolated  from  the  bus-bars, 
and  all  parts  of  the  switchgear  below  the  partition  are  in  direct 
connection  with  earth.  Consequently  there  is  no  possibility  of 
danger  from  a residual  charge  when  the  panel  is  opened  up  for 
inspection.  The  isolating  switch  l is  actuated  through  a system  of 
rods  connected  to  the  lever  h,  which  is  fitted  to  the  rigidjpart  of 
the  switchboard  front. 

life 


framework!  mounted  on  wheels,  which  run  on  the  rails  m.  It 
carries  the  oil-break  circuit  switch  o,  together  with  the  relays  and 
other  auxiliary  apparatus,  the  band  lever  g for  operating  the  oil 
switch,  and  on  the  sheet-iron  front  mentioned  above,  the  measuring 
instruments  and  signalling  apparatus.  The  connection  of  this 
removable  portion  of  the  panel  to  the  isolating  switch  t and  the 
bus-bars  s on  the  one  side,  and  to  the  feeders  K on  the  other  side,  is 
made  by  means  of  two  sets  of  three-pole  high-pressure  plug- 
contacts  i.  These  contacts  are  carried  on  the  lower  part  of  the 
switch  carriage,  into  which  fit  the  corresponding  fixed  contacts 
mounted  at  the  back  of  the  board.  These 
fixed  contacts  are  further  fitted  in  such  a 
manner  that,  after  opening  the  doors  * at 
the  front  of  the  switchboard,  they  are  easily 
accessible  to  the  attendant.  This  is  an 
important  point,  as  it  is  of  great  advantage 
that  the  contacts  may  be  examined  when  the 
switch  carriage  is  in  position,  to  obviate 
the  possibility  of  their  becoming  displaced, 
and  to  ensure  their  making  good  contact. 
The  switch  carriage  is  withdrawn  from  the 
switchboard  by  means  of  a truck  provided 
for  the  purpose.  After  the  folding  doors  v 
have  been  opened,  this  truck  is  wheeled  right 
up  in  front  of  the  switch  carriage,  and  is 
fastened  in  place  by  means  of  a catch.  The 
switch  carriage  may  then  be  withdrawn 
from  the  switchboard  for  the  purpose  of 
testing  or  adjusting,  and  can,  after  loosen- 
ing the  catch  holding  the  same,  be  com- 
pletely removed  from  the  switchboard.  In 
order  to  prevent  jolting  whilst  removing  and 
replacing  the  plug-contacts,  the  necessary  hori- 
zontal motion  of  the  switch  carriage  is  effected 
by  the  claw-shaped  handle  f by  means  of  an 
arrangement  of  levers,  while  the  other 
motion  takes  place  directly.  The  company 
have  further,  by  interlocking  all  the  gear,  pro- 
vided a system  in  which  all  the  necessary  oper- 
ations can  only  take  place  in  a definite  way 
without  danger.  The  lever  h of  the  isolating  switch  is,  in  its  “ on  ” 
position,  interlocked  with  the  lower  inspection  doors  v by  means  of 
the  vertical  rods  l and  with  the  switch  carriage,  in  such  a manner 
that  the  former  cannot  be  opened,  nor  the  switch  carriage  with- 
drawn, as  long  as  the  plug  contacts  and  main  switch  are  under 
pressure.  In  like  manner  the  isolating  switch  cannot  be  closed 
while  the  doors  v are  open  or  the  switch-carriage  is  withdrawn. 
The  isolating  switch  is  further  interlocked  with  the  handle  g of  the 
main  oil  switch,  so  that  the  former  can  be  opened  or  closed  only 
when  the  latter  is  open,  and  there  is  thus  no  possibility  of  the 
isolating  switch  Deing  opened  while  carrying  current.  In  this 
way,  the  opening  of  the  doors  v and,  therefore,  access  to 
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the  interior  of  the  switch  carriage  and  the  withdrawal  of  the 
same  can  only  be  effected  after  the  main  oil  switch,  and  then 
the  three-pole  isolating  switch,  have  been  opened,  and  by  this 
means  the  whole  switch  carriage  earthed  and  made  dead.  On 
the  other  hand,  the  isolating  switch  can  only  be  closed  again, 
and  the  switch  carriage  put  under  pressure,  after  it  has  been 
replaced  and  both  parts  of  the  folding  doors  « closed.  All 
eventualities  are  thus  provided  for,  and  contact  with  any  bare 

metal  carrying  current  is  absolutely  impossible. 

The  switchboard  attendant  is  therefore  only  able  to  undertake  all 
the  manipulations  necessary  for  opening,  withdrawing,  or  replacing 
the  switch  carriage  in  definite  order,  and  accidents  or  mistakes  on 
his  part  cannot  possibly  occur.  The  interlocking  is  in  all  cases 
accomplished  by  means  of  simple  but  effective  catches,  operated 
either  directly  by  the  respective  switch  handles  or  by  their  own 
weight.  The  use  of  springs  of  every  description  has  been  avoided 


Fig.  5.— Switch-Carriage  on  Truck,  and  Empty  Cell. 


Fig.  3. — Guardian  Pendant  Lampholder. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


Guardian  Pendant  Lampholder. 

Messrs.  Ward  & Goldstone,  of  Springfield  Lane,  Salford  have 
sent  us  particulars  of  their  new  Guardian  patent  pendant  lamp- 


in  the  interlocking  gear,  owing  to  their  liability  to  rust  and  stick, 
thus  becoming  deranged  and  seriously  affecting  the  security  of  the 

86  The outgoing  cable  k is,  in  accordance  with  the  system  of  wiring 
generally  used  in  mines,  led  in  at  the  top  of  the  switchboard  and 
connected  directly  to  one  set  of  plug  contacts  in  the  chamber  b. 
The  outgoing  and  incoming  single  rubber-covered  cables  are  also 
led  in  and  out  from  above,  thus  makmg  easy  and  economical 
erection  possible.  If  desired,  however,  the  cable  can  be  led  in  at 
the  bottom  of  the  switchboard.  Where  two  or  more  feeders  supp  y 
current  to  a sub-station,  or  where  the  switchboard  is  connected  to  a 
network  or  ring  main,  there  is,  however,  always  a possibility  that 

the  cable  will  still  remain  under  pressure  even  though  the  mam 

switch  has  been  cut  out.  In  this  case  the  ends  of  the  cable  are 

taken  to  the  top  chamber  a,  and  connected  to  the  plug  contacts  i 
through  isolating  blades,  which  are  fitted  in  exactly  the  same 
manner  as  the  blades  e.  These  isolating  switcnes  are 
then  mechanically  coupled  together,  and  form  a six-pole 
isolating  switch,  which  is  simultaneously  operated  by  a 
single  lever.  By  this  means  perfect  safety  is  ensured,  and 
no  dangerous  pressures  can  exist  in  the  switch  carriage 
when  cut  out  of  circuit.  Figs.  3 and  5 show  a 5.000-volt 
switchboard  of  the  type  described,  which  is  installed 
underground  in  the  Franziska  Pit,  Gelsenkirchen, 

Westphalia.  , , ...  ,,  , 

Fig  3 shows  the  switchboard  complete,  with  the  lower 
doors  open  to  give  access  to  the  high-pressure  plug  con- 
tacts of  a switch  carriage  after  it  has  been  cut  out  of  cir- 
cuit • fig.  5 shows  the  truck  carrying  the  switch  carriage, 
and  ’the  accessible  empty  cell,  and  fig.  4 shows  a switch 
carriage  containing  the  high-pressure  automatic  circuit- 
breaker  resting  upon  its  truck  after,  removal-  from  the 

switchboard.  _ 

The  switch  carriage  is  also  specially  adapted  for  receiv- 
ing other  apparatus,  such  as  arresters,  together  with  resis- 
tances and  similar  apparatus,  as,  for  example,  m the  instal- 
lation shown  in  fig.  6.  The  above-mentioned  construction, 
i e with  removable  switch  carriages,  is  suitable  for  build- 
ing up  switchboards  for  generating  plants  and  complete 
central  station  installations,  although  with  these  the  main 
advantages  of  the  system,  namely,  the  small  floor  space 
necessarv  and  complete  operation  from  the  front  of  the 
board,  are  not  of  Buch  consequence  as  with  distributing  boards 

where  this  is  mostly  the  case.  . . thi 

For  the  erection  and  attendance  of  an  insteUation  of  th 
description  a maximum  width  of  8 ft  of  which  4|  ft.  « for  the 
passage-way  in  front  of  the  switchboard,  completely  suffices,  as  the 
depth  of  a normal  switch-carriage  frame  intended  for  a pressure  of 
5,000  volts  is  practically  4 ft.,  and  that  of  the  removable  switch 

carriage  itself  only  about  ft.  . . , . • 

Hieh-presBure  switchboard  installations  of  the  cellular  type,  for 
pressures  up  to  10,000  volts,  have  been  constructed  in  large  numbe  s 
by  the  F.G.L.  for  electricity  works  and  textile  factories,  of  whic 
several  have  been  in  service  uninterruptedly  for  many  years. 


holder  of  which  we  give  an  illustration  herewith.  This  device  was 
described  in  our  last  issue,  and,  as  there  stated,  has  been  designed 
to  obviate  the  necessity  of  using  an  earth  wire.  As  the  figure 
shows,  the  flexible  cord  coming  away  from  the  holder  passes 
a rubber  grip  before  going  out  of  the  case,  and  the  lampholder 
itself  is  completely  covered  with  wood. 


“Metfil”  Metallic-Filament  Lamps. 


The  original  inventors  and  patentees  of  the  incandescent  electric 
lamp,  the  Edison  & Swan  United  Electric  Light  Ca,  Ltd.,  of 
36  and  37,  Queen  Street,  E.C.,  have  placed  on  the  market  a very 
complete  and  extensive  range  of  their  new  British  made  metallic 
filament  lamps,  made  at  their  Ponder’s  End  Wor^,  Middlesex 
under  the  name  of  the  “ Royal  Ediswan  Metfil.  The  company 
exhibited  lamps  of  this  type  of  their  own  make  at  the  Franco 
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Fig 


C.— Cell  Open,  Showing  Lightning  Arresters  with 
Resistances. 


British  Exhibition,  where  they  obtained  the  Grand  Pnx,  f 
highest  possible  award,  for  lamps,  &c.  At  the  Manchester  E.  b 
lion  also,  Ediswan  lamps  of  this  type  were  on  view.  Since  Ah 
the  firm  have  carried  on  the  manufacture  sale  of  metal 


STt  TpV.'im.nt  in  order  to  ensure  tb.t  tie  ne« 
lamps  should  be  made  with  the  same  care,  aocurac,  ami 
finish  that  has  characterised  the  firm’s  carbon-fi  amenUamp^ 

Whilst  the  efficiency  of  the  Royal  Ediswan  Metfil  lampm 
be  taken  as  being  as  high  as  that  of  any  other  metallic-filam 
lamp  on  the  market,  the  useful  life  is  not  less  to  1,000  hon 
The  lamps  do  not  blacken  with  use  ; many  lamps  that  have  bur 
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or  three  or  four  times  the  normal  life  show  no  traces  of  dis- 
.•oloration.  Ia  addition,  it  is  claimed  that  the  filaments  are  tough, 
ind  not  brittle — a characteristic  probably  due  to  the  special  process 
>y  which  they  are  made — and  will  withstand  ordinary  usage,  a 
natter  of  considerable  importance  to  both  user  and  electrical  con- 
tactor. A farther  point  in  connection  with  the  ordinary  pattern 
' Metfil  ” lamps  is  that  they  can  be  placed  in  shades  of  the  same 
siae  as  were  previously  used  for  lamps  of  the  carbon  typs,  the  bulbs 
jf  the  standard  lamps  being  of  the  same  shape  and  appearance  as 
;hose  of  their  carbon  prototypes,  as  shown  in  fig.  2. 

The  filaments  are  effectively  supported  throughout  their 


Fig.  2. — “Royal  Ediswan 
Metfil  ” Lamp. 


Fig.  3. — “ Metfil 
Candle  Lamp. 


11 


ength ; the  lamps  can  thus  be  used  in  any  position,  even  upside 
iown  if  necessary,  as  in  fig.  3,  without  fear  of  the  filament  breaking 
ir  sagging  unduly. 

The  firm  have  been  successful  in  producing  a high-voltage 
netallic-filament  lamp,  made  in  several  different  candle-powers, 
suitable  for  use  on  circuits  of  from  200  to  250  volts.  A number  of 
• arieties  of  candle,  flame,  and  special-shaped  bulb  lamps  are  also 
isted  in  the  new  catalogue,  which  is  issued  by  the  firm,  and  which 
:ontains  a very  comprehensive  range  of  metal  lamps.  The 
'Metfil”  lamp  is  made  for  practically  every  required  candle- 
power  and  voltage,  ranging  from  small  miniature  lamps  for  use 
,vith  batteries,  to  the  lamps  of  somewhat  higher  voltage  used  in 
.•onjonction  with  Ediswan  auto-transformers,  and  so  on  through 
;he  100  and  200-volt  ranges. 

The  “ Metfil  ” lamps  are  graded  and  marked  in  British  o*.ndle- 
power ; this  is  important,  in  view  of  the  fact  that  many 
netallic-filament  lamps  are  marked  in  hefners.  a light  unit  of 
10  per  cent.  le3B  intensity  than  the  British  standard  candle. 

Large  Chain  Drives. 

The  Westinghouse  Brake  Co.,  Ltd.,  of  King’s  Cross,  London, 
S' , inform  us  that  they  have  just  received  a repeat  order  for  four 
more  of  the  exceptionally  large  chain  drives  described  in  our 


Fig.  4. — Westinghouse  Chain  Dbives. 


:olanoni  about  a year  ago.  Details  of  the  drives  supplied  by  the 
eatinghoase  Brake  Co.,  Ltd.,  to  this  one  firm  (the  Kolomna 
Engine  and  Machine  Works,  of  Russia)  are  as  follows : — 


N' umber  of  drives 7 

4orse-power  of  each  drive  ..  500 

VTSregate  horse-power  . . 8,500 
JDtaide  diameter  of  wheels..  37,784  in. 


Width  of  wheels  . . . . 22  in. 

Pitch  of  chain  . . . . 2 „ 

Width  of  each  chain  . . 10  ,, 

Chain  speed  ..  ..  1,480  f.p.m. 


d**76  consists  of  two  250-h.p.  chains,  running  on  one  pair 

P ran8e  °*  B>zes  Covered  by  the  Westinghouse  Brake 

o , Ltd,  in  the  manufacture  of  chain  drives  is  shown  by  fia.  4 
a 0'3-h.p.  drive  inside  the  bore  of  the  large  wheel 
• Kdv v dnve'  'rhe  ,atter  was  supplied  to  the  well-known 
oaafc  photographic  supplies  manufacturers’  Jamestown  works, 
o anve  an  air  compressor  from  a Corliss  engine. 


Mining  Switch  and  Fuse  Panels. 

We  illustrate  herewith  a new  type  of  switch  and  fuse  panel, 
which  has  recently  been  put  on  the  market  by  Messrs.  A.  Reyrolle 
and  Co.,  Ltd.,  Hebbnrn-on-Tyn6,  and  which  displays  Messrs. 
Reyrolle’s  usual  solidity  in  construction  combined  with  careful 
attention  to  convenience  and  safety.  The  particular  fuse-box 
illustrated  is  not  intended  to  be  flame-proof,  but  the  firm  can,  if 
necessary,  supply  fuse-boxes  with  wide  machined  joints,  which 
render  the  emission  of  flams  impossible,  even  should  an  explosion 
take  place  inside  the  box.  The  fuses  are  of  the  firm’s  well-known 
ventilated  type,  and  the  oil-switch  is  non-automatic,  but  is  fitted 
with  a particularly  quick  break.  The  handle  of  the  oil  switch  and 


Fig.  5. — Reyrolle  Mining  Switchgear. 


the  door  of  the  fuse  box  are  interlocked  in  such  a way  that  the 
latter  can  be  opened  only  when  the  switch  is  in  the  “ off  ” position ; 
and  while  the  fuse  box  is  open,  it  is  impossible  to  close  the  switch. 

The  quadrant  attachment  shown  on  the  lid  of  the  distribution 
box  has  a slot  running  its  whole  length,  and  forming  part  of  a 
circle,  of  which  the  hinge  of  the  lid  is  the  centre,  the  radius  of  the 
circle  being  the  distance  between  the  hinge  and  a pin  on  the  oil 
switch  handle,  when  the  latter  is  in  the  “ off  ” position.  This  pin 
has  a certain  amount  of  circular  movement,  and  as  it  is  only  in  the 
“ off  ” position  of  the  handle  that  the  position  of  the  pin  coincides 
with  the  radius  of  the  slot  in  the  quadrant,  it  is  obvious  that  the 
two  parts,  namely,  the  lid  and  the  handle,  cannot  work  indepen- 
dently of  each  other. 

‘‘Primus”  Oil  Engine. 

Mr.  E.  Atkinson  Smith,  of  70,  Victoria  Street,  S.W.,  has  sent 
us  particulars  of  the  “ Primus”  paraffin  and  crude-oil  engine,  made 
by  Karl  Heineman,  of  Gothenburg,  Sweden,  for  which  he  is  the 
agent  in  the  United  Kingdom.  It  is  claimed  that  the  efficiency  of 
this  engine  is  very  high,  while  it  has  only  three  moving  parts. 
The  consumption  of  crude  oil,  costing  50s.  per  ton  at  present,  is 
stated  to  be  only  0'56  lb.  per  B.H.P.-hour.  The  engine  is  of  the 
two-cycle  type,  and  therefore  has  an  impulse  every  revolution  with 
a single  cylinder.  Ignition  is  effected,  after  the  engine  is  started, 
by  the  heat  of  a bulb  on  the  cylinder  head,  against  which  the  oil  is 
sprayed  by  a small  pump,  the  explosions  keeping  the  bulb  hot 
enough  for  this  purpose.  Control  is  effected  by  varying  the  stroke 
of  the  pump,  by  hand  or  by  means  of  a fly-wheel  governor.  The 
engine  is  made  in  sizes  from  5 to  25  b.h.p.  with  single  cylinder. 
Mr.  Smith  is  agent  also  for  the  Pierson  4-h.p.  suction  gas  plant  for 
country-house  installations,  the  engine  being  of  the  vertical  type. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 

ECUADOR  ( concluded ). 

100  centavos  = 1 sucre  = 2s. 

The  following  goods  are  free  of  duty : — Iron  frameB,  beams, 
columns  for  construction  purposes ; coal ; cement  for  build- 
ing purposes ; railway  material  of  all  kinds ; machinery  in 
general,  with  Bpare  parts  for  same,  and  boilers  ; iron  or  steel 
bridges ; iron  or  steel  posts ; rails ; tiles  and  tubes  of 
earthenware;  lightning  conductors;  also,  with  special  permit, 
articles  strictly  necessary  for  municipalities  for  lighting  and 
other  public  works. 

The  following  pay  1 centavo  per  kg.  gross  : — Tubes  of  china  or 
clay,  glazed ; pig-iron  ; resin. 

The  following  pay  2 centavos  per  kg.  gross: — Sulphuric  acid; 
mechanical  pumps  for  water  ; iron  or  lead  piping  not  other- 
wise mentioned ; iron  or  steel  in  bars,  sheets,  hoops,  flat, 
half-round,  angle  or  T-shaped ; machine  grease ; paraffin ; 
lead  in  bars,  ingots,  sheets  and  scrap  lead ; apparatus  and 
materials  for  electric  lights  and  other  electrical  apparatus, 
except  chandeliers ; refined  tallow. 
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The  following  pay  3 centavos  per  kg.  gross:— Iron  sheets  and 
iron  gutters  or  ridging,  corrugated  ; tin  plate,  plain,  in  sheets, 
zinc  in  plain  sheets  or  in  the  rough. 

The  following  pay  a duty  of  5 centavos  per  kg.  gross:— Machine 
oil ; hydrochloric,  rectified  phenic,  nitric,  boric  and  carbonic 
acids;  elevators;  pitch  and  tar;  brass,  copper,  tin  and 
bronze  in  bars  or  unperforated  sheets ; calcium  carbide , 
bells  ; wire  rope  and  cable  ; marble,  polished  ; ordinary  glass 
' or  crystal  ware  ; crude  petroleum. 

The  following  pay  a duty  of  10  centavos  per  kg.  gross :— Fine 
crystal  ware  ; india-rubber,  manufactured  ; porcelain  articles 
not  otherwise  specified. 

The  following  pay  a duty  of  20  centavos  per  kg.  gross  -.—Machine 
belting. 

The  following  pay  a duty  of  20  centavos  per  kg.  net :— Articles 
made  of  steel,  iron,  tinplate,  tin,  bronze,  copper,  brass, 
nickel,  lead,  zinc,  except  those  elsewhere  specified. 

The  following  pay  a duty  of  25  centavos  per  kg.  gross:— 
Apparatus  for  telegraphs  and  telephones;  chandeliers  and 
candelabra  of  all  kinds. 

The  following  pay  a duty  of  25  centavos  per  kg.  net :— Machine 
packing  ; lanterns  ; spirit  levels. 

The  following  pay  a duty  of  30  centavos  per  kg.  net :— Oil  cans  ; 
articles  made  of  rubber,  not  elsewhere  specified  ; manometers. 

The  following  pay  a duty  of  40  centavos  per  kg.  net:— 
Mathematical  and  other  scientific  instruments. 

The  following  pay  a duty  of  60  centavos  per  kg.  gross:— Lamp 
shades  of  paper,  cardboard  or  woven  material. 

Other  goods  not  separately  mentioned  in  the  Tariff  pay  a duty  of 
30  centavos  per  kg. 

Surcharges  amounting  to  100  per  cent,  of  the  amounts  of  duties 
payable  are  leviable  on  all  goods. 

The  following  wharf  dues  are  aho  payable :—  Articles  exempt 
from  import  duty,  baggage,  and  all  other  duty  free  articles 
transported  on  the  deck  of  the  vessel  without  bill  of  lading, 
2 sucres  per  100  kg. 

Ships,  put  together,  or  not,  and  machinery  for  the  same  ; small 
craft;  railways  and  railway  materials;  machinery,  spare 
parts’  for  the  same,  and  boilers ; iron  bridges  and  materials 
for  the  same  : — If  discharged  on  wharf,  2 sucres  per  ton  ; if 
not  so  discharged,  1 sucre  per  ton. 

Porterage  dues  of  2 20  sucres  per  ton  are  also  levied  on  imported 
goods. 


NEW  PATENTS  APPLIED  FOR.  1909. 

is  Journal  by  W.  P.  Thompson  & Co.,  Eleotrioal  Pafconfi 
lborn,  London,  W.C.,  and  at  Liverpool  and  Bradford, 
should  be  addressed. 


Compiled  expressly  for  tb 
Agents,  322,  High  Ho 
to  whom  all  inquiries 


15,006.  “ Improved  terminals  for  shunts  and  other  electrical  apparatus.” 
Kelvin  & James  White,  Ltd.,  W.  T.  Evans  and  S.  B.  Wilson.  June  28th. 
(Complete.) 

15,081.  “ Improvements  in  and  relating  to  electric  dynamos  and  motors.’ 
H.  B.  van  Daalkn.  June  28th. 

15,086.  11  Improvements  in  apparatus  for  automatically  establishing  and 
cutting  off  the  supply  of  electricity,  gas,  or  other  fluid.”  J.  Hansford  and  J.  P. 
Wright.  June  28th. 

15,115.  “Improvements  in  and  relating  to  eleotric  reflector  lamps.”  C.  C. 
Regnart.  June  28th.  (Complete.) 

15,147.  “ Improvements  in  trolley  heads  of  electric  tramears.”  E,  H, 
Cockshott.  June  29th. 

15,151.  “ Improved  contact-finger  for  electrical  controllers,  switches  and  the 
like.”  R.  C.  Lyness.  June  29th. 

15,158.  “ New  or  improved  method  of  eliminating  or  reducing  electrostatic 
electromagnetic  induction  between  contact  wires  of  electrio  traction  systems 
and  adjacent  telegraph  and  telephone  circuits.”  J.  Savers.  June  29th. 

15,167.  “ Improvements  in  telegraphy.”  L.  M.  Potts.  June  29th.  (Complete. 
15,182.  “Improvements  in  and  relating  to  flame  arc  lamps.”  F.  Smith  and 
F.  V.  Smith.  June  29th. 

15.192.  " Improvements  in  the  manufacture  of  metallic  filaments  for 
incandescent  electric  lamps.”  Societe  Franpaise  DTncandescence  par  le 
Gaz  (8ystejie  Auer.)  (Date  applied  for  under  Sec.  91  of  the  Act,  July  18th, 
1908,  being  date  of  application  in  France.)  July  29th.  (Complete.) 

15.193.  “ Improvements  in  the  preparation  of  filaments  suitable  for  incan- 
descent electric  lamps.”  Societe  Francaise  D’Incandescence  tar  le  Ga/. 
(Svsteme  Auer).  (Date  applied  for  under  8ec.  91  of  the  Act,  July  18th,  1908, 
being  date  of  application  in  France.)  June  29th.  (Complete.) 

15.194.  "Improvements  in  primary  batteries.”  W.  A.  F.  Bleeok.  June 
29th.  (Complete.) 

15,203.  “ Improvements  in  and  relating  to  the  actuation  of  controllers  and 
the  like  for  electric  machinery.”  H.  B.  van  Daalen.  June  29th.  (Complete.)1 

15,208.  “ Improvements  in  reflectors  or  shades  for  electric  lampB."  L. 
Zamuoni  and  C.  A.  Sterling.  June  29th.  (Complete.) 

15.210.  “ Improved  method  for  attaching  the  filaments  of  incandescent 
lamps."  J.  Canello.  (Date  applied  for  under  Sec.  91  of  the  Act,  July  22nd, 
1908,  being  date  of  application  in  France.)  June  29th.  (Complete.) 

15.211.  “ Improvements  in  eleotric  switches.”  W.H.  Flood.  June  29th, 
15,217.  “ Improvements  in  brush-holders  for  dynamo-electric  machines.” 

J.  8. 1 1 uni  field.  June  29th. 

15,251.  “ Improvements  relating  to  sparking  plugs.”  F.  B.  Lodge  and 

A.  M.  Lodge  (trading  as  Lodge  Bros.  & Co.).  June  80th. 

15,282.  " Improvements  in  or  relating  to  driving  mechanism  for  petrol- 
electric  apparatus.”  Feltkn  & Guilleaume  Lahmeyer-Werke  Akt.-Gks. 
(Date  applied  for  under  Bee.  91  of  the  Act,  July  1st,  1908,  boing  date  of  applica- 
tion in  Germany.)  June  30th.  (Complete.) 

15,287.  “Improvements  in  magazine  electric' arc  lamps.”  Johnson  and 
Phillips,  Ltd.,  and  J.  Brockie.  June  30th. 

15.298.  “Improved  electric  shunt  arrangement  for  watt  measurement.” 
( . K.  J.  O'Kei-.nan.  (Date  applied  for  under  Sec.  91  of  the  Act,  July  17th,  1908, 
being  date  of  application  in  France.)  June  30th.  (Complete.) 

15,817.  " Improved  electric  motor."  C.  H.  Prott.  June  80th.  (Complete.) 
15,819.  " Improvements  relating  to  dynamo-electric  machines  constructed 
with  commutators."  R.  Pohl  and  The  Puginix  Dynamo  Manufacturing  Co,, 
Ltd,  June  80th. 


15,323.  “ Means  for  diminishing  the  field  excitation  of  variable  speed 
electric  generators  in  proportion  to  their  speed  of  rotation.”  H,  Lkitnkh, 
June  80th. 

15,326.  “ Improvements  in  the  production  of  constant  potential  electric  cir- 
cuits." H.  Leitner,  June  30th. 

15,342,  “ Improvements  in  or  appertaining  to  electrio  terminals  or  binding 
screws.”  G.  W.  Micklethwait.  July  1st. 

15,846.  “improvements  in. voltage  Regulators  for  dynamo-electric  machines.' 

T.  Ferguson.  July  1st. 

15,351.  “Incandescent  eleotric  lamp  filament  packing  or  transit  box.”  F, 
Harrison.  July  1st. 

15.370.  “ Improvements  in  and  relating  to  radiators.”  L.  Hodgson.  July  1st. 

15.371.  “ Improvements  in  collector  shoes  or  Bkates  for  electric  traction 
systems.”  R.  J.  Houghton,  P.  Allman  and  W.  T,  Gray.  (Date  applied  (or 
under  Rule  13,  June  2nd,  1909.  An  invention  comprised  in  application  No. 
12,937,  dated  June  2nd,  1909.)  July  1st. 

15.380.  “ Improvements  in  or  connected  with  high-tenBion  magneto-electric 
machines.”  F.  R.  Simms  and  Simms  Manufacturing  Co.,  Ltd.  July  1st. 

15.381.  “ Improvements  in  or  connected  with  magneto-electric  machines." 
F.  R.  Simms  and  Simms  Manufacturing  Co.,  Ltd.  July  1st. 

15,385.  “ Improvements  in  or  relating  to  electric  telegraphy.”  B.  G.  Bro' 
July  1st. 

15,389.  “Improvements  in  electric  ignition  apparatus  for  internal  co; 
bustion  engines.”  L.  A.  Hindley,  H.-  D.  Bindley  and  W.  Stanfor 
July  1st. 

15, 413.  “ Improvements  in  and  relating  to  the  jointing  of  eleotiical  con- 
ductors.” C.  Vernier.  July  1st.  (Complete.) 

15,421.  “ Improvements  in  and  relating  to  current  collecting  devices  for 
dynamo-electric  machines.”  British  Thomson-Houston  Co.,  Ltd.,  and  W.  F. 
Dawson.  July  1st. 

15,438.  “ Improvements  in  electricity  meters.”  G.  Hookham.  July  2nd. 
15,441.  “ Improved  construction  of  quick  make  and  break  eleotrical  switch," 
Veritvs,  Ltd.,  and  W.  G.  Pitkin.  July  2nd. 

15,444.  “ Adapter  for  converting  oil  or  similar  lamps  lor  use  with  electric 
light.”  H,  R.  Riy-ers-Moore.  July  2nd. 

15,475.  “ Improvements  in  electrically-operated  apparatus  for  locking  railway 
carriage  and  other  doors.”  R.  B,  Nelson,  J.  Ormsby  and  E.  Nicholson, 
July  2nd.  (Complete.) 

15,494.  “ Improvements  in  rotary  electric  transformers  and  motor  genera- 
tors.” Crompton  & Co  , Ltd.,  J.  C.  Macfarlane  and  H,  Burge.  July  2nd. 

15,496.  “ Process  for  the  manufacture  of  metallic-filaments  for  electric 
incandescent  lamps.”  R.  Jahoda.  (Date  applied  for  under  Sec.  91  of  the  Act, 
May  10th,  1909,  being  date  of  application  in  Austria.)  July  2nd.  (Complete.) 

15,554.  “Improvements  in  magazine  electric  arc  lamps.”  C.  F.  Tubbs. 
July  3rd. 

15,572.  “ Safety  devices  for  electric  annunciators.”  A.  G.  M.  Cathiari-. 
July  3rd. 

15,574.  “ Improvements  relating  to  overhead  lines  for  electric  traction.” 


C.  M.  E.  Priestley.  July  3rd.  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Conies  of  any  of  these  Specifications  may  be  obtained  of  Messrs.  W.  P, 
Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liverpool  and  Brauiord; 
Torino  rtost  frpp.  fin  starncs). 


1908. 


Starting  of  Polyphase  Motors.  Akt.-Ges.  Brown,  Boven  & Cie.  20,827. 
October  2nd.  (Date  applied  for  under  International  Convention,  Octobu 
3rd,  1907.) 

Method  of  Producing  Hot  Water  by  means  of  Electricity  and  Appara-ics 
Therefor.  G.  G.  Bell  and  J.  St.  V.  Pletts.  22,598.  October  24tli. 
Method  for  Coupling  Dynamos  and  Electric  Motors.  A.  H.  Zumstegand 
R.  E.  Zumsteg.  23,800.  November  6th. 

Control  of  Railway  Traffic  by  means  of  the  Blook  Telegraph  System  of 
Signalling.  W.  R.  Sykes  and  C.  J.  Cooke.  24,030.  November  10th. 
Metal-Filament  Electric  Glow  Lamp.  H.  Kuzel.  25,044.  November  20th. 

(Date  applied  for  under  International  Convention,  May  14th,  1908.) 
Single-Phase  Alternating-Current  Electric  Motors  of  tee  Commutator 
Type.  E.  F.  W.  Alexanderson.  28,189.  December  24th.  (Date  applied 
for  under  International  Convention,  December  26th,  1907.)  ‘ ■ 

Wireless  Telephony  and  Telegraphy.  A.  W.  Sharman.  12,140-  June  4th. 


Supporting  and  Insulating  Means  for  Aerial  and  other  Electrical  Con- 
ductors. G.  W.  Partridge  and  P.  Dawson.  5,781.  March  14th. 


Speed  Regulation  of  Induction  Motors.  M.  Stein.  12J126.  June6lh.  (Dau 

applied  for  under  International  Convention,  June  12th,  1J07.) 

-Control  of  Electric  Motors.  H.  A.  Mavor  and  Mavor  & Coulscn,  tub 
12,498.  June  10th. 

Plug  or  Holdfast  for  use  in  fixing  Gas  Fixtures,  Telephones,  Mantels, 
Shelves,  Bolt  Ends,  Stanchions,  and  all  such  like  articles  that 
REQUIRE  FIXING  TO  WITHSTAND  STRAINS.  J.  Taylor.  12,51  J.  June  llWl. 

Irc  LAMrs.  D.  Timav  and  C.  von  Dreger.  12,656.  June  12th.  (Date  applM 
for  under  International  Convention,  July  8th,  1907.) 

Manufacture  of  Incandescent  Electric  Lamp  Filaments  and  A i pabai  1 
Therefor.  Soc.  Francais  dliK-aiidescence-  par  le  Gaz  (Systeme  Alien- 
12  720.  June  13th.  (Date  applied  for  under  International  Convention,  dun 
13th,  1907.) 

Electric  Telegraphy.  J.  A.  L.  Dearlove.  13,191.  June  20th. 

Dynamo-Electric  Machines.  A.  A.  Pifer  and  E.  F.  Ahlm.  18,743.  June  29111- 

Sectional  Interrupters  for  tbe  Line  Wires  of  Electric  Railways.  Albert 
Thode  & Co.  14,366.  July  6th.  (Date  applied  for  undei;  Intel  nat.Clia- 
Convention,  July  9th,  1907.) 

Current  Collector  for  use  in  Electric  Traction  Systems.  A.  West.  lkra' 
July  lOtli. 

Method  of  and  Apparatus  for  Automatically  Igniting  and  Extinouisi 
Electric  and  other  Lamps  by  the  Action  of  the  Sun  s Kays.  o.r 
Norman  and  T.  13.  Reader.  17,540.  August  21st. 

Method  of  and  Apparatus  for  making  Electrio  Connections  at  a 

at  Sea  by  means  of  Elastic  Impulses  or  Waves  transmitted  turoio  > 
the  Water.  Klupathy  and  Borger.  18,025. 

Eleotric  Furnace  for  the  Continuous  Extraction  of  Zinc  from  its  Okes 
E.  F.  Cote  A I>.  It.  Pierron.  18,668.  September  6th.  (Date  applied 
under  International  Convention,  February  12th,  1908.  Application 
patent  of  addition  to  No.  5,100/07.) 

Telephone  Instruments.  W.  Aitken.  19,457.  September  10th. 

Electrical  Propulsion  of  Smrs.  Siemens  Bros.  Dynamo  Works  and  C.  A.  B.  B 
Koettgen.  21,152.  October  7th, 

Speed  Regulation  of  Electrically  Driven  Ring  Spinning  Frames.  Akl 
Ocs.  Brown,  Boveri  ct  Cio.  22,349.  October  21st.  (Date  applied  fo 
under  International  Convention,  May  27th,  1908.) 

Electrical  Induction  Clutches.  A.  P.  Btcckel.  28,180.  December  24th. 
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TRAMWAYS  STREET  WIDENINGS. 


The  Finance,  Improvements  and  Highways  Committees  of 
the  London  County  Council  have  issued  a joint  report  under 
date  of  2nd  inst.,  on  the  allocation  of  cost  of  tramway 
street  widenings. 

We  cannot  emphasise  too  strongly  the  importance  of  this 
movement  on  the  part  of  the  L.C.C.,  as  the  principles  under- 
lying the  question  of  cost  of  street  widenings  apply  not 
merely  to  London,  but  to  the  whole  country. 

* We  have  for  many  years  directed  attention  to  the  hard* 
ships  imposed  upon  the  tramway  companies  by  the  exactions 
of  local  authorities  in  using  their  powers  of  veto  to  extort 
extravagant  contributions  towards  street  improvements,  and 
have  also  shown  how  in  the  past  the  London  County  Council 
have,  when  dealing  with  their  own  tramway  accounts,  adopted 
an  entirely  different  policy,  by  relieving  the  construction 
accounts  of  even  a reasonable  share  of  the  cost  of  widenings, 
by  charging  the  bulk  to  the  general  improvements  account. 

In  the  report  before  us,  the  Joint  Committee  admit  that 
“ the  question  of  charging  any  portion  of  the  cost  of 
improvements  to  the  tramways  account  has  only  arisen  of 
late  years,  namely,  since  1899,”  and  they  point  out  that 
“during  the  first  11  years  of  the  Council”  a total  of 
£6,355,956  was  voted  upon  improvements  without  any 
reference  to  the  provision  for  tramway  purposes.  Up  to 
1899  about  30  improvements  along  tramway  routes  had 
been  undertaken,  and  only  about  one-third  of  the  cost  was 
charged  to  the  txramway  account. 

The  Improvements  Committee  in  1903  considered  that 
there  were  three  classes  of  street  improvements  which  had 
reference  to  tramways,  namely  : — 

1.  Those  entirely  necessary  for  the  accommodation  of 
the  general  traffic  quite  apart  from  any  tramway  traffic. 

2.  Those  necessary  in  order  to  meet  the  needs  partly 
of  the  general  through  traffic,  and  partly  of  the  tramway 
traffic. 

3.  Those  cases  where  it  is  quite  unnecessary  to  widen  the 
thoroughfare  for  the  purposes  of  the  general  traffic,  the 
existing  width  being  sufficient,  and  where  any  widening 
would  therefore  be  entirely  for  the  assistance  of  the 
tramway  undertaking. 

To  these  principles  no  reasonable  exception  can  be  taken, 
and  if  embodied  in  an  Act  of  Parliament  which  would 
govern  the  action  of  local  authorities  whether  in  respect  to 
the  regulation  of  their  own  accounts  or  their  dealings  with 
private  undertakings,  the  grievances  so  long  complained  of 
would  cease  to  exist. 
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The  methods  of  accountancy  hitherto  adopted  by  the 
L.C.C.  gave  altogether  a fictitious  result  of  the  muni- 
cipal trading  in  tramway  enterprise — a veritable  “ fool’s 
paradise.”  from  which  there  appears  to  be  now  some  prospect 
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of  escaping,  by  a radical  reconstruction  of  the  accounts 
and  the  adoption  of  a sounder  system  in  future. 

The  Finance  Committee’s  report  of  June  23rd,  1908, 
contained  many  items  of  interest  bearing  upon  the  practice 
of  the  Council  in  dealing  with  street  improvements. 

In  the  first  place,  they  referred  to  the  fact  that  under  the 
London  County  Council  (Improvements)  Act,  1900,  it  was 
enacted  that  : — 

“ In  any  case,  where  the  Council  carry  out  any  improve- 
ment of  a street  in  which  a tramway  is  intended  to  be  laid, 
the  Council  may,  if  they  think  fit,  apportion  the  costs  and 
expenses  in  such  a manner  as  they  may  think  proper 
between  the  improvements  account  and  any  separate  account 
which  they  keep  in  relation  to  tramways.” 

The  result  of  the  exercise  of  this  discretion  was,  as  the 
Joint  Committee  point  out,  to  apportion  the  costs  rather  as 
one  of  policy  than  of  accountancy  (the  italics  are  ours),  and 
hence  the  methods  adopted  for  proving  to  the  ratepayers 
that  the  municipal  enterprise  was  profitable  or  otherwise 
according  to  the  proclivities  of  the  party  that  happened  to 
be  in  power. 

The  report  refers  to  the  action  of  provincial  local  authori- 
ties as  regards  allocation  of  cost  of  street  widenings  con- 
nected with  tramways,  the  policy  being  by  no  means  uniform. 
Thus,  at  Birmingham,  out  of  £250,000  the  tramway 
account  is  charged  with  £170,000,  while  at  Manchester 
only  £100,000  is  appropriated  in  that  way. 

As  to  contributions  by  tramway  companies,  the  L.C.C- 
Committee  do  not  appear  to  be  free  from  the  desire  to  extort 
payments  not  based  upon  the  equitable  principles  involved 
in  their  three  classes  of  street  improvements  to  which  we 
have  referred,  for  they  argue  that  the  Council  and  tramway 
companies,  in  relation  to  street  improvements  in  con- 
nection with  tramways,  are  not  analogous,  because, 
they  argue,  “ the  tramway  company’s  main  object  is  to 
obtain  its  concession  at  the  lowest  possible  cost,”  and  they 
let  the  cat  out  of  the  bag  when  they  add  that  “ the  payments 
made  by  tramway  companies  in  respect  of  street  improve- 
ments are  matters  of  bargain  between  the  company  and  the 
local  authority,  and  are  not  determined  on  any  settled 
principle.” 

Thus  is  the  door  opened  to  all  sorts  of  intrigue,  and  with 
such  a statement  from  the  great  local  authority  of  the  capital 
of  the  United  Kingdom,  it  is  time  that  Parliament  intervened 
and  settled  the  basis  upon  which  this  important  matter  should 
be  dealt  with. 

The  Joint  Committee  recommend  that,  in  considering  the 
question  of  whether  the  tramways  account  should  be 
required  to  bear  any  part  of  the  cost  of  the  street 
widenings,  some  guiding  principles  should*  be  laid  down. 

Messrs.  Peat  & Pixley,  the  accountants  to  whom  the 
matter  was  referred,  consider  that  contributions  by  the  tram- 
ways should  be  governed  by  the  “benefit  derived  or  to  be 
derived  by  the  tramways,”  and  the  Committee  adopt 
the  principle  that  the  proportion  of  charge  should  be 
determined  according  to  benefit,  and  they  add  that  in 
determining  the  amount  of  contribution  “ the  charges  falling 
on  the  tramways  account  for  rates  on,  and  maintenance  of, 
the  permanent  way  ” should  be  considered. 

This  principle  should  not  be  lost  sight  of  by  tramway 
companies  when  making  their  bargains  with  the  local 
authorities. 


The  accountants  suggest  that  expert  advice  should  be 
obtained  to  advise  the  Council — but  the  Committee  would 
prefer  to  leave  the  matter  in  the  hands  of  their  permanent 
officials,  and  obtain  a joint  report  on  each  case,  from  their 
valuer,  chief  engineer,  and  comptroller,  and  that  this  report 
should  be  available  for  the  use  of  the  Finance  Committee 
when  considering  the  financial  bearings  of  the  proposal. 

The  recommendations  of  the  Joint  Committee  are  embodied 


in  a series  of  proposals  for  consideration  by  a special  body 
consisting  of  three  members  from  each  of  the  following  com- 
mittees, viz.,  Finance,  Highways  and  Improvements,  and  in 
amendments  proposed,  it  is  suggested  that  they  should  be 
empowered  to  obtain  the  advice,  or  the  arbitration,  of  the 
chief  of  the  London  traffic  branch  of  the  Board  of  Trade,  or 
some  other  independent  authority  approved  by  the  Council. 


We  shall  be  glad  if  every  reader  will 
The  Technical  make  a special  point  of  closely  studying 
if  : a remarks  on  this  subject  by  Mr.  H.M. 

Influence!1  Wilson,  an  American  editor,  that  appear 
on  another  page  of  this  issue.  Mr. 
Wilson’s  very  interesting  views  were  intended  to  apply 
especially  to  journalism  on  the  other  side  of  the  briny, 
but  those  of  us  who,  for  the  greater  part  of  our  lives,  have 
followed  such  matters  from  behind  the  scenes,  know  only 
too  well  how  aptly  they  are  applicable  to  the  new  con- 
dition of  things  that  has  arisen  in  this  country  too  during 
the  last  few  years.  The  theme  of  the  position,  function  and 
influence  of  the  technical  press  in  its  relation  to  and  bearing 
upon  modern  life,  thought,  and  activity,  is  a great  one  upon 
which  we  could  write  the  Thames  dry,  if  the  British  Navy 
were  not  there,  but  we  will  save  our  readers  that  infliction 
just  now.  Much  might  be  written  on  what  the  trade  thinks 
of  the  Press  and  vice  versa  ; the  criticisms  of  our  friends  and 
foes  alike  concerning  why  we  publish  this  and  do  not  publish 
that ; the  great  necessity  for  the  technical  Press  by  sound 
judgment  to  act  as  a corrective  of  the  errors  of  misguided 
journalists  who  labour  under  either  a desire  to  tickle  the 
fancy  or  an  order  to  propagate  and  disseminate  a shibboleth ; 
the  mistaken  notion  that  all  we,  like  sheep,  have  gone  astray, 
and  as  editors  are  as  easily  gulled  as  an  uninitiated  public  ; the 
opinion  of  some  that  we  are  philanthropists  pure  and  simple — 
or  ought  to  be — in  business  for  the  fun  of  the  thing ; that  we 
will  publish,  or  ought  to  do,  this,  that  or  the  other  matter,  view, 
description  or  opinion  for  a solatium  ; that  we  are  out  hunting 
for  “ copy,”  as  we  were  told  only  last  week  by  an  exhibitor’s 
representative,  because,  forsooth,  we  have  not  matter  enough 
to  fill  our  pages  in  these  days  when  every  other  man  in  the 
profession  or  industry  is  a penman  ; that  we  are  “ stodgy  ” ; 
that  we  have  no  humour,  or  too  much  ; that  we  give  too 
much  matter — that  we  give  too  little ; but  there,  we  shall 
exhaust  our  ink  supply  if  we  even  proceed  to  specify  the 
mere  headings  of  what  we  would  write  if  we  were  only  to 
let  ourselves  go.  For  the  moment  we  will  be  content  if 
Mr.  Wilson’s  remarks  are  read  and  re-read,  and  perhaps  by 
some  re-read  again.  We  have  never  thought  it  necessary  to 
publish  sheaves  of  testimonials  like  a quack  medicine  or 
electric  belt  vendor,  preferring  rather  to  let  our  work  speak 
for  itself,  but  we  are  inclined  to  agree  with  Mr.  Wilson  that 
“ the  functions,  opportunities,  and  the  merits  of  the  technical 
Press  are  not  as  fully  understood  and  appreciated  as  they 
might  be.” 


Copper. 


Messes.  Merton’s  circular  for  July 
15th,  1909,  shows  the  imposing  figure  of 
70,450  tone  visible  supplies,  of  which  58,100  tons  are  stored 
in  English  ports.  Afloat  from  Chile  and  Australia  the 
quantities  are  up  to  average.  The  shipment  figures  for 
mid-month  can  hardly  be  taken  as  indicating  very  much, 
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bearing  generally  no  fixed  relation  to  the  final  figures  for  the 
month.  Those  interested  in  copper  will,  however,  digest 
the  salient  features  of  the  market  (a)  increasing  supplies 
(2>)  maintained  price,  and  make  their  own  deductions. 

The  Mining  Journal , in  the  issue  of  the  10th  inst., 
reviews  the  situation  for  the  past  six  months  very  clearly. 
It  emphasises  this  maintenance  of  prices  in  the  face  of  large 
output  and  low  consumption  in  the  States.  As  pointed  out, 
the  price  can  only  be  due  to  ( a ) large  deficiencies  in  Europe 
which  have  to  be  made  good  ; (l>)  financial'  support  by  the 
owners.  The  latter  supposition,  which  the  Journal  seems 
inclined  to  indicate,  would  hardly  be  co-incident  with 
increasing  supplies.  In  a country  to  which  nature  has  been 
so  generousas  North  America  the  revival  in  trade  cannot  be 
long  delayed,  but  it  may  take  another  year  to  develop.  In 
this  case  copper  falls. 


We  have  always  regarded  it  as  some- 
Al  liat  Is  a wjjat  an0malous  that  in  the  eye  of  the 

e egrap  « jaw  ^ wor(j  telegraph  as  used  in  the 
Telegraph  Acts,  1863  and  1869,  has  been  held  to  include 
telephone,  although  the  telephone  was  not  invented  or  con- 
templated in  1869.  A conversation  through  the  telephone 
was  held  in  the  famous  Edison  case  to  be  a communication 
transmitted  by  telegram  within  the  meaning  of  those  Acts. 
This  principle  was  recently  reaffirmed  by  the  House  of 
Lords  in  the  case  of  the  Postmaster-General  v.  National 
Telephone  Co.,  1909,  100  L.T.  Rep.  658,  where  it  was 
held  that  private  telephone  lines  connecting  two  or  more 
separate  and  independent  persons  or  businesses,  and 
electric  fire  alarms  land  similar  signals,  are  not  excepted 
from  the  monopoly  of  the  Postmaster-General. 

It  is  interesting  to  find,  however,  that  this  principle  is  not 
to  be  universally  adopted.  In  a recent  Irish  case  a serious 
and  important  question  arose  as  to  the  meaning  of  “ tele- 
graph,” which  phrase  was  used  in  a contract  between  the 
Postmaster-General  and  a railway  company.  The  contract 
provided  that  “ the  company  shall  ....  convey  from 
station  to  station  ....  free  of  expense  from  the  PoBtmaster- 
General  all  telegraph  materials  used — or  intended  to  be  used 
— for  the  construction,  maintenance,  repair,  or  renewal  of 
any  of  the  Postmaster-General’s  lines  of  telegraph  situate  on 
their  system  of  railway.”  It  was  contended  that,  having 
regard  to  this  clause,  the  company  were  bound  to  carry  all 
kinds  of  telephonic  instruments,  appliances  and  apparatus. 
By  another  clause  the  company  undertook  to  convey,  free  of 
expense,  all  salaried  officers  and  workmen  (except  telegraphists) 
employed  by  the  Postmaster- General  in  the  construction 
and  repair  of  the  lines  of  telegraph  on  the  company’s  system. 
Mr.  Justice  Dodd  held  that  in  construing  covenants  the 
fulfilment  of  the  evident  intent  and  meaning  of  the  parties 
was  the  design  of  the  Courts,  which  did  not  confine  themselves 
within  the  narrow  limits  of  a literal  interpretation.  Accord- 
ingly, he  held  that  the  word  “ telegraph,”  as  used  in  the 
deed,  could  not  receive  the  same  wide  interpretation  as  it 
had  received  in  England  on  the  construction  of  the  Telegraph 
Acts,  and  he  declined  to  accede  to  the  contention  of  the 
Postmaster-General.  Inasmuch  as  similar  agreements  are  in 
force  between  the  Postmaster-General  and  most  of  the 
railways  in  the  country,  this  decision  is  likely  to  be  far- 
reaching  in  its  effects. 


Many  people  have  the  notion  that  those 
f«ee<*  f°r  w^°  con*'ro^  l&rge  industrial  undertakings 

ProgressT  are  a^e  re'ax  ^heir  eff°r^8  and  ^ave  a 
“ good  time  ” when  effective  working 
order  has  been  established.  No  greater  fallacy  exists  : con- 
tinuous efforts  on  the  part  of  both  staff  and  workmen  are 
essential  to  continuous  success.  There  is  no  standing  still, 
the  undertaking  which  attempts  to  rest  upon  its  oars  falls 
behind  trade  competitors  who  are  continuously  going  forward. 
We  do  not  mean  that  every  employer  is  to  remain  in  a state 
of  frenzied  exertion,  but  sustained  effort  towards  improve- 
ment must  be  present  amongst  a large  proportion  of  the 


staff  and  workmen  if  the  undertaking  is  to  keep  pace  with 
its  neighbours  ; neither  is  it  possible  or  necessary  for  a 
manager  and  his  assistants  who  take  over  the  control  of  an 
out-of-date  concern  to  keep  up  the  overwork  required  during 
reorganisation.  Once  an  undertaking  has  been  put  into 
working  order,  provided  that  efficient  methods  have  been 
adopted,  some  relaxation  of  effort  is  allowable,  and  improve- 
ments can  be  quietly  taken  in  hand  one  by  one,  but  the 
process  must  be  continually  going  on. 

The  developments  in  competitive  firms  both  at  home  and 
abroad  should  be  closely  studied,  with  a view  to  improving 
upon  their  practice.  The  firm  that  is  content  cautiously  to 
imitate  the  lead  of  its  more  enlightened  contemporaries 
never  scores  a conspicuous  success.  Such  undertakings,  if 
carefully  managed,  may  just  contrive  to  show  a small  profit, 
but  the  value  of  their  ordinary  stock  will  usually  remain  well 
below  its  nominal  figure,  and  the  results  cannot  be  looked 
upon  as  satisfactory. 

Conspicuous  success  is  to  be  met  with  only  amongst  those 
concerns  which  are  constantly  initiating  new  designs  and 
methods  under  the  guidance  of  sound  commercial  judg- 
ment. This  policy  ensures  the  full  benefit  of  the  improve- 
ments for  their  initiators,  as  the  effect  of  all  improved 
designs  and  methods  is  to  lower  prices  when  the  new  practice 
has  been  widely  adopted.  This  feature  does  not,  however, 
concern  the  firm  that  introduces  the  innovations,  large  profits 
being  therefore  netted  whilst  the  imitators  have  to  be  content 
with  whatever  margin  remains  after  the  prices  have  been 
reduced. 

Another  aspect  is  to  be  found  in  the  value  of  obsolete 
machinery.  The  leading  firm,  when  it  has  satisfied 
itself  of  the  effectiveness  of  some  new  machine  or 
appliance,  can  still  dispose  of  its  old  equipment  at 
remunerative  prices,  whereas  the  rank  and  file  will  only 
obtain  scrap  value  for  their  obsolete  plant. 

It  is  to  be  feared  that  there  is  a lack  of  enterprise  in  this 
country  as  regards  the  adoption  of  new  methods  and  designp, 
and  that  too  many  undertakings  are  contenting  themselves 
with  the  small  profits  accruing  to  those  who  pursue  the 
cautious  policy  of  imitating  their  neighbours.  On 

the  other  hand,  certain  precautions  must  be  observed  in 
adopting  the  go-ahead  policy,  or  disaster  may  follow  instead 
of  enhanced  profits.  The  best  technical  advice  must  be 
retained  whatever  the  cost,  sound  commercial  judgment 
being  equally  essential.  Given  these  two  factors,  however, 
the  returns  should  fully  counterbalance  the  extra  risk,  and 
we  should  like  to  see  a little  more  enterprise  in  this  direction 
on  the  part  of  the  British  manufacturer. 


The  Electric 
Lighting  Acts 
(Amendment) 
Bill. 


This  Bill,  which  has  formed  the  sub- 
ject of  so  much  correspondence  in  our  own 
pages  and  elsewhere  during  the  last  few 
weeks,  was  before  Standing  Committee 
“ C ” of  the  House  of  Commons  on 


Tuesday  last,  and  after  amendments  were  made  to  a number 
of  the  clauses,  it  was  ordered  to  be  reported  to  the  House. 
We  commence  our  account  of  the  proceedings  on  another 
page  of  this  issue,  and  hope  to  bring  the  same  to  a con- 
clusion next  week.  Our  report  does  not  yet  reach 
the  much-debated  Clause  (16)  which  concerns  the 
electric  wiring  and  contracting  powers  of  munici- 
palities, but  we  regret  to  state  that  the  Committee  saw 
fit  to  omit  the  words  “ through  a contractor,  but  not 
otherwise,”  which  were  added  in  the  House  of  Lords.  The 
possibility  of  this  being  done  was,  of  course,  foreseen,  though 
some  of  us  had  hoped  that  the  interests  of  private  enterprise 
would  have  not  been  lightly  trampled  under  foot,  allowing 
municipalities  to  unfairly  compete  with  sections  of  their 
ratepayers.  We  have  received  a letter  from  Mr.  E.  Garcke 
since  the  closing  of  our  “ Correspondence  ” pages,  in  which 
he  expresses  satisfaction  that  certain  alterations,  desirable 
from  the  point  of  view  of  electrical  companies,  have  been 
made  in  Clauses  2,  6 and  13,  by  the  Committee,  making  it 
unnecessary  to  further  oppose  the  Bill  on  the  grounds  named 
by  him  in  his  earlier  communication.  His  letter  will  be 
available  in  our  next  issue,  together  with  the  conclusion  of 
the  proceedings. 


124 


THE  ELECTRICAL  REVIEW*  ivoi.es.  No.  i,652,  July  23, 1909. 


ENGINEERING  AT  THE  UNIVERSITY  OF 
BIRMINGHAM. 


The  University  of  the  Midland's  has  been  called  the  business 
man’s  university,  but  it  is  par  excellence,  one  for  engineeis, 
and  for  the  purpose  of  educating  that  class  of  the  professional 
community  the  greater  part  of  the  magnificent  pile  within 
sight  of  the  city  of  Birmingham  has  been  erected. 

^Details  of  the  power  station— a detached  block— were 
o-iven  in  our  issue  of  August  25tb,  1905,  but  the  following 
additions  to  the  equipment  have  been  made^  to  meet  the 
requirements  of  the  newer  blocks  and  the  women  s hostel :— A 
50-i.h.p.  horizontal  compound  Ruston-Proctor  engine  drives 
a 44’0-volt  Westinghouse  generator.  A 00-kw.  three-phase 
motor  (to  utilise  the  available  power  of  the  three-phase 
generator  driven  by  the  McLaren  engine),  drives  two  D.c. 
generators,  one  for  each  half  of  the  battery.  There  is  a 
balancing  set  of  two  6-kw.  compound  dynamos  ; 20  cells  at 
each  end  of  the  battery  provide  voltage  regulation.  I he 

wiring  of  the  buildings  supplied  is  carried  out  on  the  three- 
wire  system,  with  440  volts  between  the  outers.  I e 
battery  was  supplied  by  the  B.P.S.  Co.  ; charging  set  by 
Messrs.  Siemens  Bros. ; balancer  by  the  Lancashire  Dynamo 
Co. ; cables  by  Messrs.  W.  T.  Glover  & Co. ; and  the  switch- 
boards by  Messrs.  Morris  & Listen 

There  are  now  available  for  testing  several  petrol  engines, 
a special  test  bed  having  been  provided.  . 

Important  additions  to  the  smelting  section  are  a Moissan 
electric  furnace  and  an  oil  furnace  ; the  latter  is  the  invention 
of  Mr.  Ward,  a member  of  the  metallurgical  staff. 

The  Mechanical  Engineering  Department  takes  up  the 
whole  space  of  Block  A,  as  it  is  designated.  The  machine 
shop  is  equipped  with  the  most  modern  types  of  representa- 
tive machine  tools  of  British,  Continental  and  American 
practice.  With  the  exception  of  a large  planing  machine, 
all  the  tools  are  group-driven,  by  three  electric  motors.  The 
pattern  shop  is  similar  in  equipment  to  that  of  a large  works. 
Above  these  two  shops  are  the  main  drawing  office  and  the 
Hall  of  Machines.  A loom  is  now  being  installed  in  the 
latter  and  it  is  hoped  that  in  the  near  future  other  specialised 
machines  will  be  housed  there  through  the  geneiosity  of 
manufacturers  and  private  donors,  so  that  the  students  may 
become  fully  acquainted  with  the  latest  mechanisms. 

The  Civil  Engineering  section  occupies  about  the  same 
space  as  the  Electrical,  and  is  in  the  same  block  On  the 
lower  floor  is  the  strength  of  materials  and  hydraulics  labora- 
torv ; here  is  erected  a 300-ton  girder-testing  machine,  by 
Messrs  W and  T.  Avery.  There  are  several  smaller  testing 
machines,  one  of  50  tons,  and  another— American— of 
200  000  lb.  The  load  for  the  latter  is  applied  by  means  of 
a three-phase  motor  through  suitable  clutches  and  gearing, 
capable  of  six  variations  in  speed.  In  the  case  of  the  other 
machines,  hydraulic  pressure  is  provided  by  an  accumulator 
fed  by  a three-throw  pump,  driven  by  a motor  on  the  alter- 
nating supply.  A motor- generator  set  of  17  kw.  capacity, 
by  the  B.T.-H.  Co.,  provides  direct  current  for  a 20-h.p. 
motor  of  large  speed  variation,  which  drives  a duplex 
pump,  giving  a steady  discharge  up  to  600  gallons  per 
minute,  which  is  led  direct  to  turbines,  the  maximum 
pressure  corresponding  to  a head  of  250  ft.  Other  pumps, 
turbines,  meters,  pipe  lines,  and  measuring  tanks  complete 
the  equipment  in  the  laboratory.  _ . , 

The  special  feature  of  the  University  is  its  engineering  side, 
and  the  chief  section  of  this  side  is  without  doubt  that  which 
deals  with  electrical  work.  The  Electrical  Engineering  Depart- 
ment covers  an  area  of  about  7,000  sq.  ft.  Students  in  their 
third  year  familiarise  themselves  with  instruments  and 
meters,  make  elementary  tests  on  the  machines  in  the  senior 
laboratory,  and  test  the  electrical  properties  of  iron  and  other 
materials.  In  the  fourth  year  the  work  is  more  advanced, 
and  commercial  tests  are  carried  out  on  the  various  machines 
and  transformers.  Thorough  tests  are  also  made  on  the 
direct-coupled  generators  in  the  power  station.  _ 

A notable  feature  is  the  fixing  of  many  of  the  instruments 
on  small  boards,  provided  with  special  brasB  clips,  so  that 
they  may  be  suspended  from  the  nickelled-brass  instrument 
rails  on  the  work  benches,  leaving  the  latter  clear  for  other 
apparatus. 


At  the  south  end  of  the  senior  laboratory  is  the  main  switch 
board.  I >irect  current  at  1 10  volts  and  three-phase  alternating 
current  at  220  volts  and  30  cycles  is  supplied  from  the 
power  station.  A battery  in  a room  immediately  below  the 
main  board  may  be  charged  from  either  supply  ; there  are 
112  cells  of  the  E.P.S.  central-station  P type,  having  a 
normal  discharge  rate  of  40  kw.  at  220  volts.  1 here  is  also 
a battery  of  six  cells  for  obtaining  currents  up  to  600  amperes 

at  pressures  from  2 to  12  volts.  , , 

The  main  switchboard,  of  seven  panels,  was  erected  by 
Messrs.  Siemens  Bros.,  of  Stafford.  It  is  equipped  with 
various  makes  of  instruments  and  starters,  so  that  the 
students  may  see  them  working  side  by  side  and  compare 
the  methods  employed  to  attain  the  same  end.  As  an 
instance,  there  are  seven  meters  of  five  different  makes. 
Primarily  this  switchboard  is  intended  for  the  battery 
charging,  but  it  also  serves  to  obtain  from  the  batteries 
various  constant  supplies  which  are  distributed  throughout 

the  laboratories.  ,, 

The  main  battery  is  charged  from  the  D.c.  110-volt 
supply  by  a 28-kw.  motor-generator  set,  constructed  by  the 
British  Thomson-Houston  Co.,  of  Rugby.  For  charging 
from  the  alternating-current  supply  a oO-kw.  Brown, 
Boveri  rotary  converter  receives  the  supply  fiom  an  auto- 
transformer,  and  an  alternating-current  booster  regulated  by 

a worm  and  wheel.  . ..  „ 

In  the  case  of  the  220-volt  D.C.  supply,  the  variations  of 
battery  pressure  are  compensated  by  means  of  a reversible 
booster  with  Thury  regulation.  A 30-kw.  motor- -general or 
set,  by  Messrs.  W.  H.  Allen  & Co  of  Bedford  ' enables  a 
220-volt  supply  to  be  obtained  while  charging  the  batteiy, 
the  exact  pressure  being  regulated  by  the  booster. 

To  give  a 50-cycle  alternating  supply,  a motor  dnving  a 
25-kw.  alternator  at  750  R.p.m.  is  run  from  the  220- 
volt  supply.  This  set  is  by  the  Brush  Co.,  of  Lough- 

b°  AUfo-cycle  alternating  supply  is  obtained  by  running  the 

converter  from  the  D.c.  side.  y.v 

Another  set  consists  of  two  motors  and  two  alternators  by 
Messrs.  Parker,  of  Wolverhampton.  A 1 Castle  type  of 
d.c.  motor  with  interpoles  coupled  to  a Holmes-Clayton 
alternator  (30-50  cycles  star  or  mesh  connected)  has  recently 

been^nstahedme  ^ ^ the  *north  end  of  the  main 

laboratory,  are  testing  beds  arranged  to  take 
small  motor.  The  requisite  supply  can  be  obtained  from 
special  switchboards.  Machines  of  various  makes  are  in  use 
here,  including  a Rosenberg  tram-lighting  dynamo 
Winter-Eichberg  motor,  giving  a shunt  characteristic,  and  a 
Deri  single-phase  commutator  motor.  , 

There  are  two  artificial  lamp  loads  : one  for  direct  current 
up  to  220  volts,  of  7 kw.  capacity  ; the  other  of  30  x . 
capacity,  for  direct,  single-phase  or  three-phase  currents. 
the  north  end  of  the  laboratory  is  the  workshop,  which  con- 
tains  tools  for  the  making  and  repair  of  apparatus  and 
fittings  required  by  the  department.  The  eastern  side  of 
the  laboratory  is  provided  with  benches  where  tamfa™ 
work,  cable  tests,  and  instrument  and  controlling  gear  testing 

may  be  carried  out.  , . v 

Close  to  the  switchboard  is  a standardising  room,  whe 
any  of  the  instruments  used  may  be  standardised  ; it  nec  s- 
sary,  this  can  be  done  when  they  are  in  position  by  connect- 
ing Up  to  “ test  ” terminals  provided  on  each  board.  He 
also  fs  a Duddell  oscillograph,  and  a portable  olograph 
has  recently  been  acquired  for  carrying  out  tests  on  the  wav 

forms  of  the  machines.  , . , ,.  .. . 

A museum  contains  samples  of  essentialmatermlsforthe 
construction  of  electrical  apparat.is  besides  many  Bpare 

parts  for  small  machines.  An  interesting  ^bibit  s the  u t 
Edison  type  machine  constructed.  Important  him* 

are  showing  their  appreciation  of  the  work  done,  or  h ^e  y 
be  done,  by  the  University  by  lending  machines,  mstraments, 
meters,  lamps,  &c.,  which  are  tested  by  the  students.  ln 

order  that  the  lectures  may  be.  Poetically , tteTmaH 

from  each  supply  are  led  to  switchboards,  both  m the  8m 
electrical  lecture  room  and  in  the  large  ’e^ue  theatre 

The  Chemistry  and  Physics  blocks  are  to  contain  electa  cal 
installations  of  an  elaborate  character,  so  that  electro 
chemistry  and  the  more  theoretical  side  of  electricity  may  b« 
fully  demonstrated  and  studied. 
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The  fact  should  not  be  ove-looked  that  in  the  set  courses 
for  engineering  students,  instruction  in  accounting,  more 
especially  as  applied  to  engineering,  is  compulsory.  This  is 
a most  important  point,  and  will,  no  doubt,  meet  with  the 
approval  of  all  commercial  engineers. 


“ C.M.B.”  PATENT  DIRECT  CURRENT 
ROTARY  TRANSFORMER. 


because  any  reduction  in  the  m m.f.  on  poles  ?ii  and  si  say,  and  a 
corresponding  increase  in  v > % would  have  no  effect  on  the  quantity 
of  flux  passing  through  the  two  parts  of  the  armature,  thus  pre- 
venting any  a!t:ration  to  the  division  of  voltage;  secondly,  the 
armature  reaction  fl  *x  has  still  a low  resistance  path,  as  indicated 
by  the  dotted  lines  in  this  figure. 

As  mentioned  above,  a variation  of  the  voltage  on  either  side  of  the 
shorted  brushes  cannot  take  place  unless  a ring  armature  is  used, 
due  to  the  fact  that  the  armature  conductor  of  a drum  armature 
spans  across  the  pole  pitch. 

The  construction  adopted  for  completely  isolating  the  magnetic 
circuits,  shown  fdiagrammatically  in  fig.  3,  consists  primarily  in 
placing  the  pole  parts  n\  sj  «•>  s2  in  a vertical  position  with 


By  J C.  Macfablane,  M.I  E.E.,  Wh  Sah.,  and  II.  Bubgb, 
A.M.I.C.E.,  A.M.I.E.E. 


In  the  following  paper  the  construction  is  described,  and  several 
applications  discussed,  of  a new  type  of  rotary  electric  trans- 
forming machine  developed  by  the  authors,  for  reducing  supply 
voltages  for  the  economical  working  of  metal-filament  and  arc 
lamps,  for  battery  charging,  gun-fire,  and  navy-phone  circuits,  and 
also  for  balancing  three-wire  circuits. 

The  lines  along  which  this  machine  has  been  developed  are  easily 
followed  by  reference  to  figs.  1,  2,  &c. 

Fig.  1 shows  an  ordinary  two-pole  dynamo-electric  machine  in 
which  n and  s represent  the  field  poles,  and  a a the  main  brushes. 
If  cross  bru  hes  b b are  pla-ed  on  the  commutator  and  short- 
circuited,  and  if  the  primary  supply  voltage  is  represented  by  p, 
then  this  may  be  reduced  to  any  desired  value  represented  by  s, 
depending  chiefly  on  the  position  of  the  short-circuited  brushes  b h 
on  the  commutator  in  relation  to  the  main  brushes  a a. 

The  machine  as  shown  in  fig.  1 would  have  several  serious 
defects,  viz  : — 

1.  The  presence  of  the  iron  poles  n s immediately  over  the  shorted 
brushes  b b would  not  permit  of  sparkless  commutation  at  these 
brushes. 

2 It  would  not  be  possible  to  regulate  the  secondary  voltages, 
either  automatically  or  by  hand. 

3.  The  m m f.  of  armature  reaction  would  cause  a large  cross 
fl  ix  to  pass  through  the  armature  between  the  shorted  brushes 
across  the  pole  faces,  as  Bhown  by  dotted  lines  in  fig.  1.  The  arma- 
ture revolving  in  this  flux  would  create  a large  circulating  current 


Fig.  2. 


in  the  shorted  brushes — either  causing  the  machine  to  race  danger- 
ously or  lose  speed.  Such  a circulating  current  would  also  be  very 
wasteful,  and  would  tend  to  make  one  of  the  short-circuited  brushes 
spark  more  than  the  other. 

4.  The  weight  of  the  field  magnets  and  space  occupied  would  be 
excessive. 

The  method  adopted  to  get  over  the  sparking  difficulty  has  been 
to  sub-divide  the  poles  into  two  parts,  to  correspond  with  the 
position  of  the  shorted  brushes.  This  step  is  shown  in  fig.  2,  where 
the  poles  are  shown  divided  unequally,  as  would  be  required  for  an 
unequal  division  of  the  voltage. 

It  will  be  noted  that  when  the  e m.f.  applied  to  brushes  a a is 
to  be  split  unequally,  the  field  should  be  divided  unequally,  and  the 
shorted  brushes  should  divide  the  armature  in  a corresponding 
manner,  as  this  will  lead  to  greater  efficiency  and  economy  in 
material.  In  reducing  from  a constant  potential  of  220  to  a con- 
stant potential  of  50,  say,  the  part  pole  ratios  should  be  approxi- 
mately 2 : 1 for  maximum  economy. 

If  the  supply  voltage  is  constant,  and  the  speed  of  rotation  is  to 
remain  unchanged,  any  increase  of  flux  on  one  side  of  the  shorted 
brushes  must  necessarily  take  place  at  the  expense  of  the  flux  on 
the  other  side.  In  order  to  regulate  the  secondary  voltage,  there- 
fore, or  compensate  for  voltage  drop  in  the  converter,  the  authors 
provide  the  machine  with  a ring  wound  armature,  and  entirely 
isolate  the  two  magnetic  circuits  from  cne  another.  It  should  be 
noted  that  it  is  quite  impossible  to  get  any  regulation  of  the 
secondary  voltage  without  absolutely  isolating  the  one  magnetic 
circuit  from  the  other,  and  also  impossible  to  'prevent  wasteful 
circulating  currents  in  the  shorted  bru -hes.  It  is  obvious  that 
the  machine  in  fig.  2 would  be  unsatisfactory  for  two  reasons  ; firstly, 


relation  to  the  plane  passing  through  the  shorted  brushes.  It  will 
be  seen  from  the  diagram  that  the  length  of  the  mean  resistance 
path  for  the  flux,  due  to  the  armature  m m f.,  is  increased  con- 
siderably, and  that  as  the  yoke  length  is  shortened  the  weight  and 
cost  must  be  considerably  reduced. 

Although  all  the  precautions  as  outlined  above  were  taken  in  the 
earlier  designs,  these  machines  still  gave  considerable  trouble,  due 
to  the  short-circuit  current  flowing  through  the  armature  across  the 
shorted  brushes.  As  already  stated,  this  short-circuit  current,  if  not 
properly  controlled,  makes  the  operation  of  such  a machine  prac- 
tically impossible,  and  it  was  found  in  the  earlier  machines  referred 
to  above  that  there  was  a very  great  liability  for  the  machines  to 
take  charge  and  race  dangerously,  more  especially  when  the 
secondary  voltage  was  varied  between  wide  limits.  This,  of 
course,  is  due  to  the  fact  that  the  armature  reaction,  caused  by 
circulating  current  in  this  case,  may  be  in  direct  opposition  to  the 
m m f.  on  the  main  field  poles,  resulting  in  a 
demagnetisation  of  these  poles,  and  raising  the 
speed. 

To  get  over  this  difficulty  in  the  most  effective 
and  simple  manner  possible,  the  poles  are  provided 
with  series  windings  in  addition  to  the  ordinary 
shunt  coils,  and  connected  as  shown  in  fig.  3,  where 
Ai  and  Aa  represent  the  series  coils.  These  coils  are 
each  connected  to  one  of  the  shorted  brushes  and 
their  other  ends  connected  together  at  one  of  the 
secondary  terminals  of  the  machine.  Under  normal 
- circumstances,  when  there  is  no  circulating  current 
flowing  through  the  armature  across  the  shorted 
brushes,  then  each  brush  and  each  main  coil  will  be 
carrying  half  the  secondary  load  current ; if,  how- 
ever, a circulating  current  arises,  it  will  flow  in 
opposition  to  the  load  current  in  one  coil  a,,  say, 
and  in  conjunction  with  the  load  current  in  the 
other  coil  a2  In  effect,  therefore,  the  current  in  coil  Ai  will  be 
less  than  in  coil  a2,  and  if  these  coils  are  suitably  coupled  up, 
will  have  the  effect  of  correcting  or  preventing  the  short-circuit 
current  from  rising  to  any  considerable  value.  In  other  words,  as 
the  current  in  the  coil  aj  is  less  than  the  current  in  the  coil  a2, 
the  m.m.f.  on  pole  w2  is  less  than  the  m m f.  on  the  pole  s2,  and 
this  tends  to  cause  a greater  voltage  to  be  generated  under  the 
pole  s2  than  under  the  pole  w2,  thus  opposing  the  voltage  which  is 
creating  the  circulating  current. 

A little  consideration  will  show  that  these  balancing  series  coils 
can  be  placed  on  all  the  poles,  and  can  be  wound,  not  only  to  effect 
the  governing  of  the  circulating  current,  but  also  at  the  same 
time  to  create  either  a compounding  or  differential  effect  on  the 
secondary  circuit. 

When  these  series  coils  are  used,  there  is  no  tendency  for  the 
machine  to  race,  and  the  currents  coming  from  each  of  the  shorted 
brashes  are  always  within  10  per  cent,  of  each  other,  even  when 
the  magnet  poles  are  entirely  unsaturated,  which  would  be  impos- 
sible without  these  windings. 

These  converters  may'be  divided  into  three  classes,  depending 
on  the  use  to  which  they  are  to  be  put : — 

(а)  For  giving  a constant  secondary  voltage  for  any  value  of  the 
secondary  current. 

(б)  For  giving  a secondary  current  which  is  to  remain  approxi- 
mately constant  for  a given  range  of  secondary  voltage. 

(c)  Machines  which  are  to  be  used  for  converting  from  alternat- 
ing to  direct  current,  the  direct-current  voltage  being  capable  of 
variation  without  affecting  the  power  factor  of  the  alternating 
Bide. 

As  a general  rule,  the  coupling  diagram,  as  shown  in  fig.  3,  is 
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suitable  for  machines  giving  constant  voltage.  Such  machines 
Would  be  the  direct-current  equivalent  of  an  alternating-current 
auto-transformer,  but  would  have  the  advantage  that  the  secondary 
voltage  could  be  easily  altered  at  will,  independently  of  the  primary 
voltage,  or  compounded  for  voltage  drop.  As  machines  of  this 
class,  having  a capacity  of  between  2 kw.  and  3 kw.,  will  have  an 
efficiency  of  from  75  per  cent,  to  80  percent.,  it  is  obvious  that  their 
application  to  transforming  the  voltage  for  metallic-filament  lamps, 
has  led  to  very  good  results  in  many  cases. 

For  instance,  in  large  shops,  hotels  and  theatres,  when  the  full 
load  can  be  switched  on  at  once,  and  kept  on  for  a considerable 
time,  the  saving  will  be  something  like  70  per  cent,  in  power  over 
the  most  efficient  carbon  lamp. 

The  secondary  voltage  can  be  made  to  vary  up  or  down,  either 
automatically  or  by  hand  regulation,  to  suit  the  various  conditions 
to  which  the  machines  may  be  applied. 

In  all  the  above  cases  it  is  desirable  to  arrange  the  values  of  the 
ampere  turns  on  the  poles  on  both  Bides  of  the  shorted  brushes,  so 
that  both  poles  and  yokes  are  unsaturated  magnetically.  This 
permits  of  good  regulation  and  perfect  governing  for  short-circuit 
current. 

With  the  poles  on  the  primary  side  of  the  shorted  brushes, 
viz.,  n\  Si,  absolutely  unsaturated  magnetically,  and  the  poles  on  the 
secondary  side  highly  saturated,  it  is  possible  to  use  this  machine 
by  applying  a fly-wheel  to  its  shaft,  for  reducing  the  voltage  from  a 
tramway  trolley  circuit  to,  say,  220  or  110  volts,  and,  at  the  same 
time,  to  smooth  out  the  variations  in  voltage  on  the  secondary  side, 
so  that  the  machine  can  be  used  for  supplying  incandescent  lighting 
successfully  from  its  secondary  terminals.  With  the  usual  variation 
of  pressure  of  a tramway  circuit  a practically  constant  voltage  can 
be  obtained  at  the  secondary  terminals  of  the  machine. 

The  machines  have  also  been  applied  to  balancing  three-wire 
circuits  with  great  success,  the  largest  as  yet  made  being  two 
machines  for  the  Calcutta  Electric  Supply  Corporation,  dealing 
with  an  out-of-balance  load  of  60  kw.  on  either  side  of  the  middle 
wire,  the  voltage  of  the  outers  varying  from  460  to  580  volts. 
These  machines  were  required  to  balance  the  voltage  within  1 per 
cent,  of  the  mean  value  on  either  side  of  the  middle  wire  at  all 
voltages  between  460  and  580.  Their  efficiency  was  94  per  cent,  on 
test,  which  is  4 per  cent,  or  5 per  cent,  higher  than  that  obtained 
with  double  machines. 

The  advantages  of  using  such  machines  as  balancers  are  the  small 
weight  and  space  taken  up,  absolute  reliability,  small  wear  and  tear 
on  the  brushes  and  high  efficiency. 

When  used  as  a balancer,  the  armature  is  divided  into  two  equal 
parts  by  the  shorted  brushes  ; also  the  polar  limbs  are  all  equal  in 
dimensions,  the  series  compounding  coils  are  arranged  on  all  the 
poles,  not  only  for  the  purpose  of  voltage  regulation,  but  also  to 
balance  the  circulating  current  across  the  shorted  brushes. 

From  the  foregoing  it  will  be  seen  that  there  is  an  unlimited 
field  for  the  use  of  this  converter,  owing  to  the  high  efficiency  and 
small  space  required. 

We  will  now  describe  briefly  the  construction  of  the  machine  used 
for  the  purposes  set  forth  under  heading  (6),  having  a constant 
secondary  current  over  a given  range  of  secondary  voltage.  The 
characteristic  of  the  secondary  is  Bhown  by  the  curve  in  fig.  5,  and  is 
suitable  for  supplying  a single  arc  lamp,  or  two  or  more  arc  lamps  in 
series,  without  the  use  of  steadying  resistances. 

Fig.  4 shows  the  winding  diagram  of  the  machine  arranged  to 
give  automatically  a practically  constant  secondary  current.  On 
examining  this  diagram  it  will  be  noticed  that  the  shunt  windings 
on  the  part  poles  n\  .Si  are  connected  between  the  positive  supply 
main  and  the  Bhorted  brushes,  whereaB  the  shunt  coil  marked  b is 
connected  right  across  the  supply  mains.  The  shunt  coil  c is  con- 
nected between  the  shorted  brushed  and  the  negative  supply  main. 
The  series  coils  aj  a2  on  the  part  poles  w2  s2  are  each  connected 
to  a shorted  brush,  in  the  same  way  as  described  with  reference  to 
fig.  3,  but  in  this  case  the  series  coils  Ai  a.  are  so  connected  that 
their  m.m  fs.  oppose  the  m.m.fs.  of  the  shunt  coils  b and  c.  The 
action  of  the  machine  is  as  follows  : — 

If  the  secondary  current  tends  to  increase,  the  opposition  m.m.fs. 
of  the  series  windings  A!  a2  are  increased ; which  reduces  the 
secondary  voltage  a,  the  presence  of  the  separately  excited  coil  b 
preventing  the  flux  in  the  poles  n2  s2  being  wiped  out  altogether. 
The  secondary  voltage  having  dropped,  the  voltage  between  the 
shorted  brushes  and  the  positive  main  brushes  must  rise,  causing 
the  shunt  coils  n to  increase  the  flux  through  the  part  poles  % si, 
thereby  replacing  the  flux  withdrawn  from  the  part  poles  n2  sit  and 
so  keeping  the  speed  constant. 

When  under  load  the  armature  is  divided  into  a motor  portion 
and  a generator  portion  by  the  shorted  brushes,  and  the  m m.f.  of 
the  motor  part  will  be  in  opposition  to  that  of  the  generator  part. 
With  a certain  transformation  ratio  these  m.m.fs.  are  equal  and 
opposite,  but  in  the  case  of  the  arc  lamp  converter  just  described, 
on  approaching  the  short-circuit  condition  the  m.m.f.  of  the 
generator  portion  is  much  greater  than  the  motor  part,  and  a cross 
flux  already  referred  to  passes  between  the  shorted  brushes,  follow- 
ing the  path  shown  by  the  dotted  lines  in  fig.  1,  causing  a large 
parasitic  current  to  flow  between  the  Bhorted  brushes.  This  cross 
flux  can  be  neutralised  by  strengthening  the  m.m.f.  in  the  pole 
and  weakening  »2>  and  the  parasitic  current  traversing  the  coils 
ai  a 2 performs  this  function  to  a great  extent ; but  to  entirely 
neutralise  the  c.rosB  flux  the  authors  place  the  shunt  coil  b,  which 
maintains  its  strength  throughout,  on  the  pole  na,  and  the  coil  o — 
which  becomes  gradually  weaker  towards  short-circuit — on  the 
pole 

These  machines  aro  absolutely  automatic  in  their  action,  and  will 
run  for  any  length  of  time  on  open  circuit,  full  load,  or  with  the 
secondary  terminals  of  the  machine  short-circuited,  for  any  length 
t>f  time.  They  can  bo  worked  with  perfect  safety  to  the  operator, 


and  no  damage  can  be  done  to  the  lamp,  as  the  current  can  never 
exceed  the  full-load  working  current.  In  cases  where  the  lamp 
has  to  strike  automatically,  this  is  insured  by  the  fact  that  when 
the  carbons  are  brought  together  there  is  an  instantaneous  rush  of 
current  of  about  twice  the  full  load  working  current,  which  makes 
the  lamp  strike.  This  current  settles  down  to  the  full  load  value 
in  less  than  a Second,  and  if  the  lamp  does  not  strike,  the  machine 
merely  allows  normal  current  to  pass  through  the  shorted  carbons. 

A variation  in  the  secondary  characteristic  can  be  produced  by 
ineerting  a shunt  regulator.  Similarly,  a constant  current  of  prac- 
tically any  value,  covering  a very  wide  range,  can  be  obtained  for  a 
given  range  of  voltage  by  merely  fixing  the  position  of  a shunt 
regulator  handle. 

Fig.  5 shows  some  actual  curves  taken  from  a test  on  a machine. 
The  curve  1 is  vertical,  and  one  might  suppose  there  would  be  in- 
stability when  working  on  the  vertical  part  of  the  curve.  This  is 
not  the  case,  as  it  is  quite  possible  to  arrange  these  machines  to 
work  two  arc  lamps  in  series.  When  one  lamp  only  is  working, 
the  other  being  short  circuited,  the  machine  is  quite  stable,  and 
supplies  the  remaining  lamp  satisfactorily  with  the  same  current, 
but  at  a lower  voltage.  As  far  as  the  authors  are  aware,  thiB  is  the 
first  time  such  a result  has  been  obtained. 

The  various  characteristic  curves  as  shown  in  fig.  5 are  produced 
by  altering  the  resistance  in  circuit  with  the  shunt  coil  b,  and  this 
being  an  extremely  simple  thing  to  do,  such  a machine  is  specially 
adapted  for  working  a cinematograph,  and  in  fact  any  kind  of 
projector  lamp,  because  of  the  ease  with  which  the  light  intensity 
can  be  altered  by  adjusting  the  amount  of  current  passing  through 
the  arc,  50  per  cent,  above  or  below  the  normal. 

It  is  possible  with  such  a machine  to  place  it  at  a long  distance 
from  the  operator,  and  merely  bring  two  small  wires  to  the  shunt 
regulator  at  the  operator’s  hand  ; any  alteration  to  the  intensity  of 
the  light  can  be  obtained  by  adjusting  the  shunt  regulator  handle. 

A cinematograph  machine  capable  of  giving  a supply  of  50 
amperes  to  a 50-volt  arc  is  22  in.  high  X 21  in.  wide  X 14  in.  long, 
and  weighs  5 cwts.  The  efficiency  of  such  a machine  works  out  at 
from  75  per  cent,  to  80  per  cent,  on  full  load,  and  it  will,  therefore, 
save,  when  replacing  a steadying  resistance  worked  off  a 440-volt 
circuit,  about  £13  per  week  ; when  replacing  a steadying  resistance 
worked  off  a 220-volt  supply,  some  £5  per  week,  and  when  replacing 


a steadying  resistance  worked  off  a 110- volt  supply,  the  saving 
will  be  about  £1  10s.  per  week.  These  figures  are  based  on  the 
assumption  that  the  price  of  current  is  3d.  per  unit,  and  that  the 
lamps  are  used  for  50  hours  per  week.  The  price  paid  for  such  an 
installation,  working  on  these  assumptions,  will  be  saved,  in  the 
first  case  in  four  weeks,  in  the  second  case  in  about  10  weeks,  and  in 
the  third  case  in  about  35  weeks.  . _ 

In  electric  welding  any  of  the  characteristics  shown  in  fig.  5 will 
be  suitable.  The  primary  supply  voltage  should  be  low,  for  the 
machine  can  be  made  rather  lighter,  more  efficient,  and  of  better 
proportions,  the  lower  the  primary  Bupply  voltage. 

A very  good  portable  welding  set  could  be  made  by  supplying  in 
conjunction  with  such  a machine,  an  80  or  90-volt  battery  capable 
of  giving  high  discharges  for  short  periods. 

Fig.  6 shows  the  relationship  between  the  secondary  amperes  and 
voltage  of  a 220-volt  machine  made  for  the  purpose  of  supplying 
two  120- ampere  60-volt  arc  lamps  in  series.  The  efficiency  of  this 
machine,  when  supplying  the  tuo  lamps  in  series,  was  over  92  per 
cent.  The  dimensions  of  the  machine  are  24  in.  high  x 22  in. 
wide  X 24  in.  long,  and  it  weighs  8 cwt.  net. 

The  weight  of  the  set,  and  the  space  taken  up,  have  probably 
never  been  reached  before  within  100  per  cent. 

The  weight  and  the  space  taken  up  are  remarkably  small,  when 
it  is  considered  that  each  part  of  the  armature,  and  each  part  of  the 
field  system  has  to  be  capable  of  dealing  with  the  full  primary 
voltage  and  the  full  secondary  current  at  the  same  time. 

Under  heading  (3)  are  machines  which  are  used  for  converting 
alternating  currents  to  direct  currents ; these  are  really  the 
machines  which  come  under  headings  (1)  and  (2),  supplied  with  a 
suitable  number  of  collector  rings  to  suit  the  number  of  the  phases 
of  the  supply.  The  advantages  to  be  obtained  by  using  such 
machines  for  this  purpose  are  as  follows: — 

The  direct-current  voltage  taken  from  the  secondary  is  more  or 
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less  independent  of  the  alternating  supply  voltage,  and  can  be 
varied  either  automatically  or  by  hand  without  altering  the  power 
factor  of  the  alternating  current  supply  to  any  appreciable  extent. 
It  is  evident,  therefore,  that  machines  of  this  kind  can  be  used  for 
all  the  pnrpo'es  set  forth  under  hesdiDgs  (1)  and  (2)  by  applying 
similar  windings  to  the  part  poles  st  and  n2  s3,  and  when 
supplied  with  collector  rings  and  a belt  pulley  this  machine  is 
extremely  valuable  for  teaching  purposes  in  technical  colleges. 

With  the  cross  brushes  up  such  a machine  can  be  used  as  a direct- 
rurrent  dynamo,  a direct-current  motor,  an  alternating-current 
dynamo,  an  alternating-current  motor,  a combined  direct  and 
alternating-current  dynamo,  or  a Bplit  pole  rotary  converter.  With 
the  cross  brushes  down  it  can  be  used  as  a direct-current  aufo- 
transformer,  converting  if  desired  from  constant  potential  to 
constant  current,  and  again  as  a rotary  converter,  converting  from 
alternating  to  direct  current  of  practically  any  voltage  between 
given  limits. 
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The  following  interesting  remarks,  reprinted  from  an  American 
excha-ge,  were  made  by  Mr.  Hugh  M.  Wilson,  late  manager  of 
the  Railway  Age  (U.S.A.),  at  a testimonial  dinner  recently  given  to 
him  at  Atlantic  City  : — 

“ I am  proud  of  the  fact  that  I have  been  a newspaper  man  and 
a publisher.  I am  proud  of  the  fact  that  I have  been  connected 
with  the  railway  and  technical  press.  1 am  yet  more  proud  of  the 
friends  and  acquaintances  which  that  connection  has  brought  to 
me.  I am  inclined  to  think  that  the  functions,  the  opportunities 
and  the  merits  of  the  technical  press  are  not  as  fully  understood 
and  appreciated  as  they  should  be.  Nor  is  the  ignorance  in  this 
respect  confined  to  readers  and  patrons  ; some  editors  and 
publishers  are  among  the  guilty. 

" One  of  the  greatest  menaces  to  public  sanity  and  public 
morality  in  this  country  is  the  jaundiced"  irresponsibility  of  a large 
section  of  the  daily  press  and  of  many  popular  magazines.  Under 
the  guise  of  upholding  public  morality  they  are  following  a 
policy  of  commercialism  that  is  frequently  conscienceless  and  that 
is  always  dangerous  in  its  tendencies.  A great  popular  journal 
is  not  now  a great  moral  force  ; it  is  a greit  commercial 
enterprise  which  exploits  the  poorer  classes  of  the  people.  As 
money  makers,  as  manipulators  of  the  public  for  profit,  our  1 rail- 
way barons  ’ and  our  ‘ captains  of  industry  ’ are  mere  babes  and 
sucklings  in  comparison  with  the  men  at  the  head  of  some  of  these 
journals  of  general  circulation.  These  plutocratic  publishers, 
these  moulders  of  public  sentiment,  make  their  money  out  of 
advertising  patronage— which  they  can  command  by  reason  of 
enormous  circulations.  Great  circulation  is  not  always  compatible 
with  editorial  decency  and  self-respect.  These  circulations  are 
built,  not  upon  the  accuracy  of  what  the  papers  print,  not  upon  the 
soundness  of  the  views  they  express,  not  upon  the  mental  and 
moral  healthfulness  of  the  information  they  disseminate,  but  upon 
the  degree  to  which  the  * human  interest  ’ of  the  reader  is  stimu- 
lated and  held.  The  appeal  to  the  element  of  human  interest  is 
the  controlling  factor  in  the  business  and  editorial  policies  neces- 
sary to  large  circulations.  It  ruthlessly  demands  startling  1 stories  ’ 
and  picturesque  distortions  of  facts.  The  truth  is  nothing  ; the 
interest,  the  thrill,  the  heart-beat  of  the  reader  is  everything. 
Here  is  a condition  that,  aggravated  by  the  complexity  of  modern 
existence  and  by  the  diversity  of  human  knowledge,  makes 
accuracy  of  statement  and  the  setting  forth  of  facts  in  their 
true  relations  impossible,  and,  for  the  purpose  of  the  sensa- 
tionalist, undesirable.  Furthermore,  the  tpecialisation  of 
endeavour  in  all  lines  of  business  snd  thought  renders  it  most 
difficult  for  even  the  best-intentioned  editor  of  a daily  paper 
to  do  justice  at  all  times.  A writer,  however  facile  and 
quick  of  comprehension,  must  be  in  the  atmosphere  of  things  in 
order  to  write  of  them  with  due  regard  to  truth  and  proportion. 
The  fundamental  facts  underlying  industrial  affairs  are  elusive,  and 
in  times  of  popular  excitement  are  easily  lost  to  sight.  They  are 
liable  to  be  swamped  in  tides  of  popular  prejudice  and  plausible 
special  pleading. 

“ Such,  briefly,  are  the  conditions  out  of  which  spring  the 
opportunities  and  the  grave  responsibilities  of  the  technical  preFS. 
It  should  be  the  work  of  the  technical  journalist  to  rescue  the 
business  interests  of  this  country  from  the  riot  of  ignorance, 
untruth,  half-truth,  distortion  of  facts,  sensationalism  and  crooked 
thinking— the  whole  brood  of  abuses  that  yellow  journalism  has 
introduced  into  the  treatment  of  seriouB  business  affairs.  The 
technical  journal  may  lo3e  much  of  its  force  ; it  may  fail  of  the  full 
performance  of  its  duty  ; and  it  may  squander  its  great  oppor- 
tvni  ies  by  being  too  narrow  in  its  scope.  On  the  other  hand,  the 
readers  and  the  patrons  of  these  journals  may  make  the  mistake  of 
minimising  their  functions  and  misunderstanding  their  mission. 

“ The  day  has  gone  when  a technical  journal  can  be  looked 
upon  as  an  instrument  of  charity,  as  a means  for  helping  the 
publisher  just  because  he  needs  the  money.  It  is  folly  to  look 
upon  it  as  a mere  scheme  of  questioned  legitimacy.  Likewise  it 
is  unprofessional  and  it  is  business  suicide  for  the  publisher  to 
render  only  so  much  service  as  will  enable  him  to  pull  the  thing 
through  with  a satisfactory  profit.  He  must  deliver  the  goods  ; 
and  when  he  does  deliver  the  goods,  he  is  entitled  to  rewards 
commensurate  with  the  quality  of  the  goods  and  the  completeness 
of  the  delivery. 

‘M  think  that  there  is  a tendency  to  make  these  papers  too 
exclusively  technical.  I do  not  mean  that  the  text  should  be  less 


thoroughly  scientific  ; I mean  that  the  editor  should  keep  in  mind 
the  vilal  fact  that,  while  an  ergineer,  for  instance,  should  be  a 
technologist,  he  cannot  be  a really  great  engineer  unless  he  is  also 
a man  of  affairs.  The  technical  journal  of  the  first  class  is  the 
companion  of  the  mature  man,  not.  of  the  schoolboy.  The  engineer, 
the  railway  manager,  the  manufacturer,  cr  the  artisan  in  the  shop, 
who  is  doirg  his  work  in  the  world  is  a human  being,  and  often- 
times he  is  a statesman.  To  expect  this  sort  of  a being  to  be 
content  with  cosines  and  tangents,  with  cold-hash  reprints,  with 
complex  formu'm,  with  terrifying  terminology,  with  theoretical 
abstractions,  and  with  these  things  alone,  is  a pathetic  joke.  And 
the  worst  of  it  is,  he  will  refuse  to  be  content  wir.h  them.  These 
men  want  oractical  engineering  work,  and  the  activities  of  their 
several  callings  described,  discussed  and  interpreted  not  alone 
technically  but  also  in  the  terms  of  the  social,  economic  and 
political  purposes  of  that  work  and  those  activities.  Engineering 
and  business  problems  in  the  final  analysis  are  not  mere  problems  in 
mechanics  or  mathematics.  They  are  problems  of  society  ; they 
are  problems  the  solution  of  which  involves  the  welfare  of  the 
human  race. 

“ These  considerations,  I believe,  sanction  the  proposition  that  the 
future  of  this  country,  the  sane  solution  of  some  of  its  gravest 
questions,  should  be  powerfully  influenced  by  our  technical  press. 
And  let  me  remark  in  passirg  that  a somewhat  extended  familiarity 
with  technical  journals  in  other  countries,  as  well  as  with  those  at 
home,  impels  me  to  say  that  our  technical  and  trade  journals  lead 
the  world.  Our  large  public  questions  are  to  a remarkable  degree 
of  an  industrial  nature.  Tjje  inter  workings  of  political,  economic 
and  business  forces  were  never  so  pronounced  in  any  nation  as  they 
are  with  us  to-day.  There  never  was  a time  when  straight  thinking, 
candid  investigation,  and  courageous  speaking,  were  so  much  needed 
as  we  need  them  now.  And  they  are  needed  not  alone  for  the 
regeneration  of  the  common  mob.  Many  magnates  have  maggots. 
In  my  judgment  it  is  the  busiaess  of  the  technical  journal  to  take  a 
larger  share  in  this  work  than  it  has  done  hitherto.  It  should 
broaden  out,  and  in  its  endeavour  to  broaden  out  it  should  have 
generous  co-operation. 

“ Among  the  technical  journals  of  the  country  there  are  none  more 
worthy  than  those  devoted  to  the  railway  industry  And  there  are 
none  upon  which  so  great  a responsibility  rests.  The  railway 
problem  has  almost  infinite  ramifications,  and  the  railway  business 
is  one  of  infinite  complexity.  This  variety  and  breadth  of  interests 
defines  the  scope  of  the  journal  that  would  cover  them. 

“ It  requires  more  men,  more  brains  and  more  money  to  make  a 
good  railway  j ournal  than  is  required  to  make  an  equally  good 
paper  in  any  other  field  of  which  I know. 

“ Whatever  may  be  said  in  derogation  of  American  railways,  the 
fact  remains  that  they  constitute,  and  for  the  last  half-century  have 
constituted,  the  greatest  force  in  American  political,  social  and 
material  development  A foreign  observer  who  visited  this  country 
just  prior  to  the  meeting  of  the  International  Railway  Congress  at 
Washington  in  1905  made  the  remark:  ‘I  am  not  surprised  at 
what  you  have  done  here,  but  I am  amazed  that  you  should  have 
done  it  all  in  200  years.’  It  is  the  railway  that  has  compressed 
into  one  century  the  accomplishment  of  ten  centuries.  The  achieve- 
ments of  railway  enterprise  is  the  standard  by  which  railway 
journalism  must  be  and  will  be  measured.” 


OUR  LEGAL  QUERY  COLUMN.* 

[ Questions  addressed  to  this  column  should  he  written  on  one  side 
of  the  paper  only.] 

“E.  P.”  writes:— “A  certain  supply  authority  (municipal)  has 
advised  its  consumers  that  from  a given  date  the  price  of  current 
will  be  raised  from  what  is  now  averaging  3 8d.  per  b.t  u.  to  8d.  flat 
rate  (owing  to  the  use  of  metal-filament  lamps).  The  circular 
reads  as  though  it  is  only  applicable  to  ‘those  who  have  installed 
transformers.’ 

“ (a)  Can  such  discrimination  be  legally  made  ? 

“(b)  In  the  event  of  a mixed  system,  carbon  lamps;  series 
wiring  and  M.F.  lamps  ; and  transformers  and  M.F.  lamps,  can 
the  supply  authorities  make  separate  charges  and  demand  three 
meter  rents  ? ” * 

This  query  raises  a point  of  some  interest.  Where  a supply 
of  electricity  is  provided  in  any  part  of  an  area  for  private 
purposes,  then,  except  in  so  far  as  is  otherwise  provided  by  the 
terms  of  the  provisional  order,  every  company  or  person  within 
that  part  of  the  area  shall,  on  application,  be  entitled  to  a supply 
on  the  same  terms  on  which  any  other  company  or  person  in  such 
part  of  the  area  is  entitled  “ under  similar  circumstances  ” to  a 
corresponding  supply  (Electric  Lighting  Act,  1882,  sec.  19).  The 
same  Act  provides  (by  sec.  20)  that  undertakers  must  not,  in 
making  any  agreement  for  a supply,  show  any  undue  preference  to 
any  local  authority,  company,  or  person.  Subject  to  this,  they  may 
make  such  charges  for  the  supply  as  may  be  agreed,  not  exceeding 
the  limits  of  price  imposed  by  or  in  pursuance  of  their  provisional 
order.  They  cannot  prevent  any  particular  form  of  lamp  or  burner  ; 
but  a consumer  must  not  use  any  lamp  or  burner  which  is  likely  to 
interfere  with  the  supply  to  other  persons  (sec.  18).  It  is  clear,  in 
the  first  place,  that  the  use  of  a transformer  and  metallic-filament 
lamps  by  one  consumer  interferes  in  no  way  with  the  supply  to 
other  consumers.  That  proviso  may  therefore  be  eliminated  from 
the  discussion.  Two  further  points  arise : (a)  Is  supply  to  a con- 
Burner  using  a transformer  and  metallic-filament  lamps  supply 
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11  under  similar  circumstances  ” to  ordinary  supply  ? (6)  Is  a 

rebats  to  ordinary  consumers  an  undue  preference?  If  there 
had  been  no  section  in  the  Act  of  1882  to  prevent  the 
company  prescribing  any  particular  form  of  burner,  it  might 
well  be  argued  that  the  use  of  a transformer  was  user  “ under  other 
circumstances.”  But  in  view  of  the  fact  that  this  proviso  is  there, 
the  Act  must  be  interpreted  accordingly.  As  to  “undue  prefer- 
ence,” it  would  seem  that  a company  which  specially  favoured  the 
use  of  ordinary  lamps  would  give  them  undue  preference.  Metallic- 
filament  lamps  were  not  in  use  when  the  Act  was  passed;  and  if 
their  user  has  made  it  more  difficult  for  the  supply  company  to 
make  a profit,  so  much  the  worse  for  the  supply  company.  This 
opinion  is  advanced  on  general  principles,  and  without  reference  to 
any  decided  case.  It  would  be  extremely  interesting  to  hear  the 
result  of  a test  case  in  the  High  Court. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


A Loud-speaking  Telephone  Receiver. 

Me.  N.  D Blagdon  Phillips,  whose  loud-speakiag  receiver  was 
described  in  our  issue  of  June  5,  1908,  has  invented  a farther 
improvement.  The  means  by  which  the  movement  of  the  sound- 
reprodu  ‘ing  diaphragm  is  amplified  in  the  new  receiver  is  illus- 
trated in  fig.  1,  where  f is  a piece  of  ferrotype,  actuated  by  the 


Silvertown  Hose  : A Large  Consignment. 

The  India  Rubber  Gotta  Pf.bcha  and  Telegraph  Works  Co., 
Ltd  , of  Hilvertown,  Loudon,  E ,are  well  known  as  manufacturers  of 
hose  for  all  purposes.  The  photograph  here  reproduced,  fig.  3,  is  of  a 
large  consignment  of  ho3e  for  pneu  mafic  drill  work, — the  5-in.  suction 


Pig.  3. 


hose  at  the  base  being  for  mine  work  in  South  Africa.  The  Silver- 
town  Co.  reeeitly  shipped  two  suction  hoses  of  24  in.  diameter  to 
South  America. 

The  “Facile”  Multiple  Switch. 

Messes.  D.  H.  Bonnella  & Son,  Ltd.,  of  58  and  60  Mortimer 
Street,  W.,  are  introducing  a new  switch  for  attachment  to  electric 
light  fittings  having  two  or  more  lights,  which  enab'es  any  or  all  of 
the  lamps  to  be  switched  on  at  will,  thus  dispensing  with  multiple 
wiring  to  the  fitting.  In  the  case  of  a pendant,  for  example,  the 
switch  is  fixed  to  the  ball,  and  is  provided  with  a handle  projecting 
downwards  ; by  rotating  the  handle  slightly,  one  lamp  (or  circuit) 
is  switched  on  ; further  rotation  brings  the  second  light  into  action, 
and  so  on,  while  a slight  rotation  in  the  opposite  direction  switches 
all  the  lights  off  with  a quick-break  and  independent  motion.  Tae 
switch  is  fitted  to  floor  standards,  radiators,  and  other  fittings,  and 
serves  a purpose  which  has  hitherto  been  attained,  only  by  round- 
about means. 


polarised  electromagnet  m.  To  f is  attached  a fine  wire  or  thin 
strip  w,  the  other  end  of  which  is  anchored  at  b.  About  the  middle 
of  w a spiral  spring  s is  made  fast  to  it,  as  shown  at  a,  the 
straightened  end  of  the  spriug  projecting  and  being  secured  to  the 
acoustic  diaphragm  D.  It  will  be  obvious  that  any  movement  of  F 
will,  through  w,  cause  an  amplified  movement  of  d.  Pig.  2 illus- 
trates an  application  of  this  principle  ; the  instrument  is  shown  in 
elevation,  the  left-hand  portion  being  in  section. 

In  this  instrument  the  fine  wire,  which  was  represented  by  w in 
fig.  1,  is  duplicated,  Wi,  \v2,  each  operating  its  own  acoustic 
diaphragm  r>, , Do  and  being  actuated  by  attachment  to  the  ferrotype 


diaphragms  f,  f ; Di  and  Dj  are  in  proximity,  separated  only  by  a 
thin  annulus  and  clamped  together  by  the  rings  K,  e.  A gap 
occurs  in  the  separating  annulus,  and  a nozzle  is  attached  thereat, 
through  which  the  sound  is  emitted.  The  clamping  rings  r,  b are 
supported  on  the  blocks  c,  o. 

The  polarised  electromagnets  M,  M are  adjustably  mounted  by 
• he  screws  .t  on  the  wood  baseB  b,  b,  on  which  are  also  placed  the 
terminals  T.  These  bases  are  held  in  position  by  the  studs  and 
nuts  n,  which  allow  of  their  being  readily  removed. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 f.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Earth  Indicating  Device. 

Referring  to  “W.  H.  B.’s”  inquiry  under  the  above 
heading  in  a recent  issue,  1 thiuk  the  Marlor  and  West 
Leakage  Detector  and  Alarm  is  exactly  what  he  requires. 
This  is  a differentially  wound  relay  with  its  two  coils  carry- 
ing the  main  current  in  the  circuit.  A leakage  on  either 
main  disturbs  the  magnetic  balance  and  operates  the  alarm. 
This  device,  which  has  been  designed  for  erection  on  two  or 
three-wire  installations,  will  very  shortly  be  on  the  market. 

L.  H.  M. 

Manchester,  • July  19/A,  1909. 


Discourtesy  of  a Selected  Candidate. 

We  assume  that  the  column  signed  by  “ C.  I.  E.  ” in  your 
esteemed  journal,  and  headed  “ Discourtesy  to  a Selected 
Candidate,”  had  reference  to  an  interview  which  two  of  our 
representatives  lately  had  in  London  with  Mr 

We  had  been  looking  already  for  some  time  for  a good 
“ designer  in  switchboa-ds  and  apparatus,”  and  had  decided 
to  offer  this  position  to  a gentleman  who  seemed  to  have  the. 
necessary  requirements,  and  whom  we  knew  from  his  appli- 
cation to  represent  us  in  London.  By  a pure  mistake,  it 
had  been  neglected  to  inform  him  beforehand  that  the 
position  which  we  could  offer  him  was  on  the  Continent. 
Who  would  describe  the  astonishment  of  our  representatives 
when  the  candidate  seemed  furions  because  the  position 
was  not  in  England  itself. 

It  is  extremely  interesting  that  this  incident — the  offer  of 
a position  on  the  Continent  to  Mr.  ....  (a  foreigner 
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himself,  as  his  name  wonld  indicate,  and  most  anxious  to 
represent  a foreign  firm)  should  be  made  the  cause  of  his 
pleading  against  foreign  competition. 

Xeedless  to  add,  that  we  are  very  glad  that  Mr.  . . . 
did  not  accept  our  offer. 

The  International  Engineering-  Co. 

Liege,  July  13/A , 1909. 


The  Prevention  of  Smoke. 

Mr.  Beunis’s  letter,  published  under  the  above  title,  calls 
for  little  or  no  comment.  Indeed,  I fail  to  quite  see  the 
relevance  to  the  heading  under  which  it  was  printed. 

My  object  in  writing  the  article  in  question  was  not  to 
show  “ how  much  steam  can  be  got  from  a boiler,  nor  “ how 
to  burn  the  largest  amount  of  fuel  with  a chain  grate  ; 
and  I certainly  do  not  intend  to  resurrect  the  hoary  old 
controversy  that  has  so  often  raged  round  the  various 
methods  of  mechanical  stoking,  particularly  as  Mr.  Bennis’s 
opinion  on  this  point  must  of  necessity  be  pledged. 

I am  quite  aware  that  the  method  I illustrated  and  have 
proved  reliable  in  abolishing  smoke,  when  applied  to 
mechanical  stokers,  has  been  patented  in  many  forms  “ from 
the  early  days  ; ” but  judging  from  the  tone  of  Mr.  Bennis’s 
letter,  the  adage  that  there  are  none  so  ignorant  as  those 
who  won’t  learn  is  still  quite  as  true  as  the  method  given  is 
efficacious.  > 

The  probable  causes  given  by  Mr.  Bennis  for  the  emission 
of  smoke  are  evident  to  the  merest  tyro,  and  are  quite 
superficial,  and  seeing  that  the  chain-grate  stoker  is  of  the 
cokiDg  type,  the  last  paragraph  in  his  letter  is  quite 
illogical  and  unintelligible. 

- Wilfred  Yorke. 

Manchester,  July  17/A,  1909. 


E.M.F.  in  a Dead  Underground  Cable. 

I was  much  interested  in  the  letter  by  “ J.  W.”  re  the 
above,  and  such  an  experience  is,  I consider,  worthy  of  being 
put  on  record. 

The  theory,  however,  of  the  lead  sheathing  acting  as  a 
pilot  from  an  earth  in  another  district,  does  not,  I consider, 
account  for  the  jointer  receiving  a shock  off  the  lead  of  the 
cable,  because,  as  I have  already  explained,  the  lead  sheath- 
ing was  entirely  insulated  from  earth  throughout  its  whole 
length,  except  at  the  point  where  the  jointer  was  making 
contact  with  it. 

Euqnlrer. 


I am  further  informed  that  a steam-engine  user  can  get 
an  engine  assessed  at,  say,  20  h.p.,  which  with  a little 
speeding  up,  and,  perhaps,  increase  of  pressure  will  give  30 
to  35  b.h  P. 

The  rates  departments  are  so  keen  on  their  pound  of 
flesh,  that  unless  I can  find  some  relief  from  this  difficulty, 
power  supply  in  this  town  is  likely  to  come  to  a standstill 
just  at  a time  when  the  outlook  appears  most  favourable. 

I can  hardly  imagine  my  difficulties  here  to  be  unique, 
and  therefore  hope  that,  through  your  paper,  I may  obtain 
some  useful  information. 

I shall  be  glad  to  answer  any  letters  from  correspondents 
if  you  will  kindly  forward  them  to  me,  but  for  obvious 
business  reasons  desire  for  the  present  to  remain  anonymous. 

Borough  Electrical  Engineer  (No.  3), 


Temperature  Errors  in  Shunted  Ammeters. 

I have  been  much  interested  in  the  correspondence  under 
the  above  title  in  your  columns.  Your  correspondents,  how- 
ever, seem  to  have  overlooked  one  impoitant  point,  namely, 
that,  while  it  is  true  that  if  the  junction  of  two  dissimilar 
metals  is  heated  an  e.m.f.  is  thereby  produced,  at  the  same 
time  there  must  necessarily  be,  somewhere  in  the  circuit,  a 
similar  couple  tending  to  produce  an  e.m.f.  in  the  opposite 
direction , its  value  again  depending  upon  the  temperature. 
The  resulting  e.m.f.  is  consequently  solely  dependent  upon 
the  difference  between  the  temperatures  of  the  “ hot  and 
cold  junctions,”  as  they  are  called. 

For  this  reason  the  question  of  whether,  for  example,  the 
connecting  lugs  are  tinned  or  not  is  entirely  without  effect 
on  the  readings  (contrary  to  the  suggestion  of  one  of  your 
correspondents).  Fig.  1 represents  diagrammatically  the 
Btate  of  affairs  in  such  a case,  c represents  the  end  block  of 
the  shunt,  the  dotted  line  a the  layer  of  tin,  and  b the 
busbar  or  cable  cornection.  There  will  be  an  e.m.f.  in  one 
direction  between  a and  b,  and  in  the  opposite  direction 


Rating  and  Taxing  of  Electric  Motors. 

I shall  be  much  obliged  if  you,  or  your  legal  contributor, 
can  give  me  some  information  as  to  the  proper  and  legal 
rating  and  assessing  of  motors,  steam  and  gas  engines,  and 
how  the  respective  horse-powers  are  calculated  for  this 

purpose. 

At  the  present  time,  no  sooner  have  I got  an  electric 
motor  installed  in  a consumer’s  premises,  than  he  is  met  with 
a demand  for  the  local  rate  on  it,  followed  up  shortly  after 
by  the  Surveyor  of  Taxes  with  further  demands  ; and  if  the 
unfortunate  user  has  kept  his  engine  connected  up  to  the  gas 
or  steam  supply  for  standby,  as  is  often  done  for  the  first  few 
months,  at  any  rate,  he  finds  his  rates  and  taxes  doubled. 

Again,  take  another  case  where  it  is  desired  to  replace  a 
30-h.p.  steam  engine  by  nine  motors  on  nine  separate  drives  of 
10  h.p.  each.  In  this  case,  owing  to  the  large  diversity 
factor,  the  average  total  h.p.  required  is  well  under  30,  but 
the  motor  for  each  group  cannot  take  account  of  this,  and, 
therefore,  the  total  h.p.  for  assessment  is  90. 

Taking  the  assessable  valne  as  £1  5?.  6d.  per  H P.,  the 
rates  here  are  at  present  5s.  6d.  in  the  £,  and  on  a 10-h  p. 
motor,  the  rates  levied  are  £3  8s.  9d.  per  annum. 

This  consumer,  therefore,  having  by  his  conversion  to 
electric  driving,  increased  his  available  H.p.  by  60,  is  now 
met  by  an  additional  rates  bill  of  £20  12s.  6d.  plus  taxes, 
over  and  above  his  previous  rates,  all  of  which  he  has  to 
save  before  he  can  get  any  monetary  advantage  from  his 
electric  driving. 


between  a and  c,  and  since  it  is  clear  that  both 
sides  of  a must  be  at  sensibly  the  same  temperature,  however 
great  may  be  the  temperature  gradient,  these  two  e.m.f.  s 
will  neutralise  one  another,  and  be  consequently  without 
effect  on  the  instrument.  Such  equal  and  opposite  thermo 
e.m.f.’s  exist  at  a number  of  points  in  every  system — at  every 
soldered  joint  in  fact — but  as  they  cancel  out  they  may  be 
entirely  neglected. 

A consideration  of  these  facts  leads  to  a very  simple 
means  of  entirely  overcoming  thermo-electric  troubles  in 
shunts.  The  arrangement  is  shown  in  fig.  2,  where  c c are 
the  end  blocks,  n the  shunt  strip,  and  be  two  strips  or  wires 
of  the  same  material  as  D.  Into  the  ends  f f of  these,  the 
connections  leading  to  the  instrument  are  either  soldered  or 
clamped.  Whatever  the  temperature  difference  between  the 
two  ends  of  d (on  which  alone  the  error  depends),  the  points 
f f will  both  be  at  practically  the  same  temperature,  and 
since  the  circuit  fedbf  is  composed  throughout  of  the 
same  material,  the  resulting  e.m.f.  will  be  dependent  solely 
on  the  difference  of  temperature  between  the  points  F f,  and 
will,  consequently,  be  z-.ro,  so  that  the  ammeter  remains 
unaffected. 

While,  theoretically,  the  wires  e e should  be  attached 
direct  to  D,  the  error  introduced  by  fixing  E into  the  block  c 
instead  of  to  D direct  is  rxtremely  small,  since,  in  the  first 
place,  c and  D will  not  differ  much  in  term  erntnrc,  and  in 
the  second,  the  difference,  whatever  it  may  be, '8  very  a’g<-  y 
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compensated  by  the  similar  difference  which  exists  at  the 
other  end  of  the  shunt.  It  is,  moreover,  immaterial  whether 
the  shunt  consist  of  one  strip,  as  shown  in  the  figure,  or  of 
several. 

In  a switchboard  instrument  no  compensation  is,  as  a rule, 
found  necessary,  owing  to  the  extreme  smallness  of  the 
e.m.f.’s  produced.  As  an  example,  let  us  assume  the 
altogether  abnormal  difference  of  100°  0.  between  the  cold 
and  hot  ends  of  the  shunt.  This  difference  would  corres- 
pond to  one  end  being  in  ice  and  the  other  in  boiling  water, 
and  it  seems  hardly  possible  to  conceive  any  conditions  which 
could  produce  such  a difference.  In  any  case,  if  such  a 
temperature  did  exist  the  sooner  the  state  of  affairs  was  dis- 
covered, owing  to  the  false  zero  of  the  ammeter,  the  better. 
However,  assuming  it  for  a moment  to  be  possible,  the 
resulting  e.m.f.  in  the  case  of  a constantan  shunt  would  be 
about  0-0035  volts,  which,  with  a drop  of  OT  volt  corres- 
ponding to  full  deflection,  would  mean  an  error  of  some 
3 per  cent.,  and,  as  has  already  been  said,  this  could  only 
be  produced  by  such  an  utterly  abnormal  temperature  differ- 
ence as  100°  C. 

For  many  purposes,  however,  such  as  portable  instru- 
ments, where  the  contact  surface  is  often  deficient  owing  to 
the  cables  used,  and  still  more  for  potentiometer  work,  where 
the  e.m.f.’s  to  be  measured  are  frequently  very  small,  such 
thermo-E  m.f.’s  are  of  considerable  importance,  and  have  to 
be  eliminated.  Two  courses  are  open — one  being  to  use 
manganin  for  the  shunts,  as  suggested  by  several  of  your 
correspondents,  and  the  other  to  adopt  the  simple  method  of 
compensation  described  above. 

Kenelm  Edgeumbe. 

London,  S.W.,  July  19/A,  1909. 


With  reference  to  the  correspondence  in  your  last  week’s 
issue,  I have  much  pleasure  in  supplying  the  information 
asked  for  by  Mr.  Wright. 

The  p.d.  across  the  shunt  in  question  with  10  amperes 
passing  is  approximately  ‘008  volt.  The  temperature  of 
the  hot  end  of  the  shunt  was  considerably  below  red  heat, 
and  was  only  just  sufficient  to  cause  the  solder  (which  holds 
the  resistance  strip  into  the  lug)  to  flow,  but  not  enough  to 
cause  it  to  run  out. 

With  regard  to  the  letter  from  “ W.C.,”  there  is  one 
point  with  which  you  do  not  deal  in  your  Editorial  note, 
namely,  his  reference  to  “ tin.”  “ WAV’  evidently  thinks 
that  the  solder  at  a mechanical  joint  has  an  effect  on  the 
thermo  k m f.  of  the  junction.  This,  of  course,  is  quite 
incorrect,  because  the  whole  of  the  solder  is  at  one  tempera- 
ture, namely,  that  of  the  junction,  and  cannot,  therefore, 
produce  any  P o. 

In  my  article  I mentioned  that  the  surface  of  the  shunt 
lug  was  not  tinned,  but  that  the  copper  strip  conductor 
carrying  current  to  the  shunt  was  tinned.  I wished  to  show 
up  the  fact  that  it  is  wrong  to  send  out  resistance  shunts 
with  untinned  lugs,  because  purchasers  would  not  care  to 
tin  them  themselves,  and  so  risk  spoiling  the  shunt  by  heatiDg 
it.  It  is  well  known  that  copper  surfaces  untinned  will  not 
remain  permanent  for  any  length  of  time.  In  this  particular 
case,  if  the  shunt  lug  had  been  tinned,  the  serious  heating  at 
the  joint  would  have  caused  the  solder  to  melt  and  so  auto- 
matically seal  itself  off  by  soldering  the  two  surfaces  together. 
I should  think  that  it  would  be  better  so  to  design  shunts 
that  bad  contacts  are  hardly  possible,  rather  than  to  leave 
the  contacts  in  a dangerous  state,  and  provide  resistance 
material  which  may  have  no  thermo-E.M.F.  with  copper. 

W,  Fennell. 

Wednesbury,  July  19/A,  1909. 


Municipal  Trading  and  flic  Electric  Lighting  Acts 
( Amendment)  Kill. 

1 notice  in  your  last  issue  that  there  is  another  letter  from 
“Contractor.”  While  I admire  his  “ bull-dog  pertinacity,” 
I really  think  it  is  time  to  let  the  matter  drop.  Someone 
must  have  the  last  word,  and  I think  it  is  usual  for  the  writer 
of  the  article  to  reply  fiaally  to  his  critics. 

With  regard  to  the  constitution  of  the  House  of  Lords,  it 
seems  almost  unnecessary  for  me  to  detail  it.  It  i«,  however. 


obvious  that  the  landed  proprietors,  brewers,  railway 
magnates  and  capitalists,  who  go  to  make  up  the  House  of 
Lords,  are  not  the  people  to  have  much  sympathy  with,  local 
authorities.  In  any  case,  the  matter  was  disposed  of  very 
airily  in  the  Lords,  and  the  Bill  was  left,  as  I pointed  out 
in  my  article,  in  a totally  unworkable  form.  The  formid- 
able list  of  amendments  to  the  Bill,  as  published  in  your 
last  issue,  proves  my  contention  that  the  turn  of  the  local 
authorities  and  those  practically  acquainted  with  the 
working  of  municipal  trading  concerns,  would  come  in  the 
Commons. 

Regarding  the  compulsory  shareholder  a'gument,  which 
is  always  trotted  out  on  these  occasions,  I think  it  worth 
while  to  point  out  that  a ratepayer  has  as  much  control 
over  the  policy  of  a local  authority  as  a shareholder  has 
over  that  of  a company  ; both  are  in  the  same  position  ; if 
they  do  not  like  the  policy  adopted  by  the  majority,  they 
must  clear  out  or  put  up  with  it.  There  is  this  difference, 
however,  that  it  is  possible,  and  indeed  quite  usual,  for  one 
or  two  directors  to  have  in  their  own  nomination  a con- 
trolling number  of  shares,  so  that  they  dominate  the  com- 
pany and  force  their  policy  upon  other  unwilling  share- 
holders. With  a local  authority,  councillors  cannot  vote 
themselves  into  power,  and  must  meet  the  electors  every 
three  years.  It  follows,  therefore,  that  the  policy  of  the 
local  authority  is  that  of  the  majority  of  the  ratepayers, 
whereas  the  policy  of  a company  may  be  controlled  by  one 
man  permanently.  It  must  be  taken,  therefore,  in  the 
absence  of  evidence  to  the  contrary,  that  where  there  is  a 
municipal  electric  wiring  department  it  is  being  carried  on 
with  the  knowledge  and  approval  of  the  majority  of  the 
inhabitants  of  the  town  in  question.  I have  already  shown 
that  the  contractors’  compulsory  contribution  towards  that 
department  lies  somewhere  between  4s.  2d.  and  zero,  and 
will.usually  be  a negative  amount,  or,  in  other  words,  the 
“ Ratepayer  Contractor  ” will  receive  a small  dividend.  It 
is  foolish,  therefore,  to  say  that  the  contractor  is  forced  to 
provide  the  money  which  is  used  to  compete  against  him, 
as  in  the  ultimate  event  his  dollar  would  not  go  very  far  in 
establishing  a wiring  department. 

With  regard  to  the  misquotations,  I showed  in  my  last 
letter,  in  italics,  the  words  “ Contractor  ” had  missed.  I 
explained  their  importance  and  must  leave  “ Contractor’s  ” 
action  to  the  judgment  of  your  readers. 

With  regard  to  his  10  per  cent,  loss  absurdity,  I can  only 
repeat  that  I quoted  in  my  last  letter  the  actual  words  on 
the  .subject  from  my  article.  I am  pleased  to  remark  he 
now  writes  correctly  about  an  outside  loss,  instead  of  an 
average  loss.  In  reply  to  his  question,  I must  repeat  that 
the  basis  on  which  I fixed  a Id.  rate  as  the  maximum  of 
possible  loss,  was  that  of  my  own  inside  knowledge  of  muni- 
cipal matters.  I said  “ the  wiring  department  usually  pays, 
but  it  cannot  very  well  cost  more  than  a Id.  rate  (if  it  did, 
the  ratepayers  would  be  up  in  arms).”  I refuse  to  have 
anything  to  do  with  percentage  losses  and  percentage  profits. 
My  own  wiring  department  pays,  and  my  Council  would  not 
wait  for  the  loss  to  equal  even  a Id.  rate,  but  would  close 
the  wiring  department  the  first  year  in  which  it  did  not  show 
a profit  ; so  that  contractors  in  my  district  cannot  complain 
of  having  to  contribute  even  half-a-dollar  towards  the 
support  of  the  department  which  competes  with  them. 

With  regard  to  contractors,  I have  in  no  way  modified 
my  position,  as  at  the  very  outset  I pointed  out  that  gross 
cases  of  bad  work  in  this  district  had  forced  us  to  open  up 
a wiring  department.  In  my  last  letter  I pointed  out  that 
it  was  the  bad  work  of  some  contractors  that  was  responsible 
for  municipal  wiring  departments  in  general,  and  I think  other 
engineers  will  bear  me  out  in  this.  I am  afraid  that 
“ Contractor  ” is  running  up  against  one  of  the  laws  of 
nature,  when  he  suggests  that  it  is  not  right  that  the  “ many 
should  suffer  because  of  the  misdeeds  of  the  few.”  It  is  a 
universal  experience  the  many  pay  a Police  rate  because  of 
the  few  who  break  the  law.  We  are  all  prevented  from 
enjoying  many  of  the  beauty  spots  of  England,  because  of 
the  few  who  have  abused  the  privileges  granted  in  times 
gone  by.  Wiring  contractors  suffer  to-day  as  a body, 
because  those  responsible  for  electricity  undertakings  will  not 
stand  by  and  see  these  undertakings  ruined,  just  to  allow 
the  lower  class  contractors  to  have  a good  time  at  the 
expense  of  the  community. 
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Contractors  must  realise  that  their  financial  welfare  is, 
and  must  always  be,  a secondary  consideration  to  that  of  the 
supply  undertaking.  If  contractors  are  unable  to  deal  with 
their  black  sheep  themselves,  the  local  authorities  and  under- 
takers generally  will  by  some  means  or  another  prevent  these 
black  sheep  from  injuring  the  supply  undertakings.  . 

Borough  Electrical  Engineer. 


The  discussion  on  the  above  by  “Borough  Electrical 
Engineer  ” and  “ Contractor  ” has  degenerated  into  a matter 
as  to  what  each  said  or  meant  or  did  not  say  or  mean. 

In  the  smaller  towns  in  the  provinces,  the  private  con- 
tractors who  do  wiring,  as  a rule,  consist  of  firms  that  were 
in  existence  before  the  inauguration  of  the  public  supply  of 
electricity  as  cycle  agents,  ironmongers,  plumbers,  gasfitters, 
house  decorators,  hot-water  engineers,  &c.,  and  have  tacked 
electric  lighting  on  to  their  other  business.  This  statement 
may  not  altogether  hold  good  in  the  cities  and  laiger 
boroughs,  but  it  is  certainly  the  condition  of  things  in  the 
small  towns. 

In  the  writer’s  town  there  are  three  firms  of  house 
decorators,  plumbers  and  gasfitters  ; two  firms  of  cycle  and 
motor-car  engineers  ; one  firm  of  cycle,  motor-car,  hot-water 
and  gas  engineers ; and  one  ironmonger,  that  carry  out 
wiring  work,  while  there  is  not  a single  firm  doing  installation 
work  only. 

Now  these  private  firms  are  in  business  for  the  making  of 
profits  or  dividends,  and  will  endeavour  to  sell  to  their 
clients  that  which  most  favours  this  object,  caring  absolutely 
nothing  for  the  success  or  otherwise  of  the  public  supply 
undertaking. 

One  firm  is  the  sole  agent  in  the  neighbourhood  for  a 
large  gas  engine  company,  and  consequently  it  would  be 
contrary  to  human  nature  to  expect  the  firm  to  advise  its 
clients  to  adopt  electric  driving.  It  cannot  be  disputed  that 
electric  lighting  is  a serions  competitor  with  other  forms  of 
lighting  and  driving,  and  even  with  house  decorators,  for 
whilst  the  decorator  was  usually  sent  for  annually  before  the 
installation  of  electric  lighting  into  premises,  the  decorations 
after  the  installation  last  for  many  years.  The  writer  met 
with  a case  only  a few  days  ago  where  a prospective  con- 
sumer of  electricity  was  influenced  by  a house  decorator- 
wiring firm,  and  has  gone  on  using  gas  for  at  least  another 
year.  Perhaps  “ Contractor  ” will  say  what  he  would  do  in 
these  circumstances  ! Surely  he  cannot  expect  that  electrical 
engineers  will  calmly  put  up  with  this  kind  of  thing  ! 

I believe  the  only  cure  for  stagnant  business  is  for  each 
undertaking  to  have  powers  to  sell  its  own  wares,  and  to 
exercise  those  powers  to  such  an  extent  as  is  found  necessary 
to  protect  its  own  interests. 

The  Bill,  as  amended  by  the  House  of  Lords,  gives  power 
to  borrow  money  to  carry  out  free  wiring,  but,  in  my 
opinion,  this  is  very  unsound  business,  and  the  gas  companies 
are  likely  to  find  this  out  before  many  years  are  gone. 

In  order  to  please  a few  contractors,  corporations  are 
asked  to  pile  np  debt  (that  everlasting  bone  of  contention), 
on  the  installation  of  wires  on  private  property  when  it 
would  be  just  as  easy  in  most  cases  to  get  the  owner  of  the 
property  to  pay  cash. 

I have  not  said  anything  about  the  total  incompetency  of 
small  wiring  firms  to  deal  satisfactorily  with  the  application 
of  electricity  to  driving  and  other  purposes  than  lighting. 

Another  Borough  Electrical  Engineer. 


Tramway  Sports. — The  sixth  annual  sports  and 

carnival  of  the  Liverpool  Corporation  Emploj  da’ Social,  Athletic 
ind  Thrift  Society,  were  held  on  the  Tramways  Athletic  Ground, 
Green  Lane,  on  Wednesday  and  Thursday  last  week.  The  chief 
features  consisted  of  the  crowning  of  the  Rose  Queen  (Miss  Muriel 
Hutchinson),  the  ceremony  being  performed  by  the  Lady  Mayoress 
(the  Hon.  Mrs.  Chaloner  Dowdall) ; a decorated  bijou  tramcar, 
ccnspicuous  upon  which  were  a uniformed  motoiman  and  con- 
ductor, of  six  and  four  years  of  age  respectively  ; a group  of 
national  dancers,  and  a tableau,  “ The  Arktown  Fear-nowt.”  The 
hon.  president  of  the  Tramways  Employes’ Society  is  Mr.  C.  W. 
MaUins,  A.M.Inst  E.E.  (general  manager),  who  was  responsible  for 
the  designing  and  carrying  out  of  the  carnival  arrangements,  and  be 
acted  as  chairman  of  the  sports  committee. 


MR.  BYNG’S  LATEST  SPEECH!:  AICOM- 
MENTARY. 


It  is  the  custom  of  the  chairman  of  the  General  Electric 
Co.,  Ltd.,  to  annually  gather  his  handful  of  loyal  staff- 
shareholders  around  him  in  Queen  Victoria  Street  and  in 
presence  of  nearly  an  equal  number  of  representatives  of  the 
Press  to  deliver  his  views  upon  the  current  position  of  the 
electrical  industry,  as  represented  by  the  G.E.C.,  and  to  quite 
incidentally,  of  course,  touch  upon  some  other  matters  of 
wider  concern.  We  always  hear  and  read  Mr.  Byng’s 
utterances  with  interest,  and  we  believe  the  electrical  trade 
will  be  deprived  of  a highly  entertaining  item  Which  always 
comes  in  the  summer  months  when  other  things  incline  to 
comparative  dulness,  if  for  any  reason  the  old  pilot  of  the 
G.E.C.  should  think  he  saw  an  error  in  his  ways  and  fall  into 
the  less  entertaining  customs  of  more  orthodox  chairmen. 
We  do  not  apprehend  that  we  are  in  any  immediate 
danger  of  that  change  taking  place,  and  for  this  year,  at 
all  events,  we  are  once  again  afforded  the  pleasure 
of  seeing  things  as  Mr.  Gustav  Byng  sees  them,  for  his 
speech  of  Monday  last  to  his  happy  family  is  fully  reported 
on  another  page  of  this  issue.  The  custom  of  delivering 
speeches  at  company  meetings  is,  we  believe,  one  that  is 
somewhat  peculiar  to  this  country,  and  when  gentlemen 
from  across  the  Atlantic  have  presided  over  the  doings  of 
Aoglo-American  concerns  running  here  they  have  not  failed 
to  remark  upon  the  difference.  We  hope  that  we  shall  long 
continue  the  custom,  for  although  frequently  meetings  are 
mere  formal  affairs,  the  chairman  being  guardedly  careful 
that  nothing  save  an  amplified  statement  of  the  already  cir- 
culated report  shall  be  vouchsafed  unless  he  is  sorely  tried 
by  shareholders,  there  are  other  meetings  at  which  state- 
ments -of  supreme  interest  are  made  which  are  extremely 
useful  to  place  on  record,  both  for  the  immediate  “ news  ” 
purposes  of  the  moment,  and  for  future  reference  long  after  they 
have  been  uttered  and  forgotten.  Mr.  ByDg’s  speeches  belong  to 
this  latter  class,  and  those  who  take  an  interest  in  the  state 
of  the  electrical  trade  might  do  worse  than  spend  their 
summer  vacation  sitting  beside  the  sad  sea  waves  beguiling 
themselves  with  copies  of  the  Electrical  Review,  con- 
taining his  addresses  of  the  last  six  or  seven  years.  We 
ourselves  have  spent  quite  an  interesting  hour  or  two  with 
the  speeches,  and  really  feel  greatly  indebted  to  Mr.  Byng 
for  inclining  us  to  make  and  take  advantage  of  so  pleasurable 
an  opportunity. 

It  should  be  borne  in  mind  that  tbe  results  recorded  by 
the  directors  of  the  company  for  1908-9  are,  as  to  net  trading 
profits  and  income  from  investments,  £18,448  better  than 
they  were  in  the  preceding  year.  After  paying  I per  cent, 
on  its  £200,000  first  mortgage  debenture  stock,  and  5 per- 
cent. on  £250,000  of  preference  capital,  a dividend  of  5 per 
cent,  per  annum  is  to  he  paid  on  £378,950  ordinary  capital. 
In  addition  to  this,  in  accordance  with  its  generally  prudent 
policy,  the  board  has  placed  its  additional  profit  to 
strengthening  the  financial  position  of  the  company  by 
adding  to  the  reserve  account  £16,145.  This  is  wise,  for 
in  the  preceding  12  months  the  allocation  to  this  account 
was  only  £1,974,  as  fluctuations  in  the  prices  of  raw 
materials  more  or  less  seriously  affected  the  net  result  in 
that  year.  It  will  be  observed  that  Mr.  ByDg  in  his  survey 
£>f  the  past  nine  years  shows  how  much  greater  is  the 
margin  of  security  for  his  preference  shareholders  than  it 
was  nine  years  ago.  He  is  surprised,  in  presence  of  that 
fact,  that  the  preference  shares  are  quoted  at  a discount. 
How  far  Mr.  Byng’s  apostleship  ot  decadence,  and  his 
preachments  regarding  the  impossibility  of  conducting  in- 
dustries here  progressively  and  with  profit,  are  responsible 
for  the  quotation,  can  only  be  a matter  of  mere 
conjecture,  but  perhaps  the  Stock  Exchange  authorities  and 
investors  can  be  persuaded  to  evaluate  the  G.E.C.  preference 
capital  at  its  just  figure  according  to  the  present  balance- 
sheet,  rather  than  by  paying  heed  to  the  opinions  that  may 
not  unreasonably  have  obtained  currency  in  Throgmorton 
Street  through  the  circulation  of  the  views  of  Queen 
Victoria  Street.  There  can  be  small  doubt  that  the  low 
prices  of  electrical  securities  is  responsible  to  a great  extent 
for  the  unwillingness  to  pnt  money  into  electrical  industrial 
- enterprises,  but  tbe  reasons  why  electrical  prices  are  low 


132 


THE  ELECTRICAL  REVIEW. 


[Vol.  65.  No.  1,652,  July  23,  1909. 


is  too  leDgthy  a matter  to  enter  into  here.  The  G.E.C. 
investments  in  other  companies  stand  in  the  balance-sheet 
at  £61,981,  and  the  income  on  these  “ does  not  vary  much  ” 
and  has  “resulted  in  a return  of  about  10  per  cent.”  Now 
these  investments  are  partly,  it  seems,  shares  in  companies 
selling  the  G.E.C.  manufactures  in  foreign  countries — 
France  is  one  of  them — and  the  tariff  wall  there 
is  so  high  that  Mr.  Byng  complains  unceasingly 
about  it,  and  this  year  he  says  the  alterations  are 
making  the  company  very  anxious.  So  that  Mr.  Byng, 
operating  in  a Free  Trade  country,  is  able  to  export  electrical 
manufactures  into  a country  which  deliberately  raises  tariffs 
against  him,  and  yet  he  succeeds  in  making  a return  which 
does  notvary  much  from  10  percent.  We  do  not  propose  to 
argue  the  point  ; we  only  point  it  out  as  an  interesting  com- 
mentary on  the  speech  reported  on  another  page.  Pressure 
of  home  competition  is  forcing  him  to  seek  orders  more  and 
more  abroad.  We  are  quite  sure  that  if,  on  the  investment 
in  France,  he  can  make  10  per  cent.,  the  game  is  well  worth 
continuing,  and  in  that  way  the  departments  of  the  works 
which  are  not  now  as  fully  occupied  with  /business  as  they 
might  be  would  be  kept  in  full  swing,  avoiding  that 
“ waste  ” regarding  which  the  speaker  was  so  illuminating. 

Really  we  think  Mr.  Byng  is  like  his  grumbling  agri- 
cultural friend  when,  in  presence  of  a balance-sheet  which 
must  make  other  companies  envious,  he  says,  “ Generally 
speaking  we  cannot  be  dissatisfied  with  the  year’s  working.” 
Of  course  he  is  not  making  as  high  a rate  of  interest  on  his 
investment  as  he  could  wish.  Who  is  ? When  he  remarks 
that  his  profits  “ do  not  come  up  to  the  standard  of  profits 
obtained  by  foreign  electrical  companies  working  under 
similar  conditions,”  we  are  tempted  to  ask  which  are  these 
foreign  companies  working  under  identical  conditions,  and 
confining  themselves  to  electrical  manufacturing — but  that, 
too,  is  too  large  a question  to  discuss  here.  The  G.E.C. 
suffers  “ as  almost  everybody  does,  from  a general  trade 
depression ,”  but  the  profits  have  been  assisted  by  “ a steady 
market,”  so  that  when  others  are  looking  hopefully  for 
trade  improvement,  Mr.  Byng  can  look  back  and  remember 
that  when  trade  generally  was  at  its  lowest  ebb  he  could 
make  5 per  cent,  and  an  extra  £18,000  for  strengthening 
his  financial  position.  “ The  working  of  a large  com- 
mercial concern  like  ours  shows  clearly  the  effect  of  Free 
Trade,”  says  Mr.  Byng.  It  certainly  is  an  interesting 
illustration  ! 

Mr.  Byng  says  that  almost  every  English  factory  is  at 
present  being  worked  below  its  productive  capacity.  That 
is  no  more  than  one  would  expect  when  “ general  trade 
depression  ” has  been  experienced.  Nine  out  of  every  ten 
would  say  “We  could  do  more  work  with  our  existing 
plant.”  Yet  in  the  same  speech  Mr.  Byng  told  us  that  his 
telephone  factory  at  Peel  Works  has  had  to  be  extended,  that 
his  new  Osram  lamp  works  will  soon  employ  over  a 
thousand  skilled  hands,  that  the  carbon  works  are 
largely  occupied,  and  ’are  successfully  competing  with 
foreign  firms,  that  batteries,  porous  pots  and  dry  cells,  are 
made  at  Witton,  that  additional  plant  has  been  put  down  at 
the  tube  works,  that  the  art  metal  works  are  now  making 
electric  radiators  and  stoves  and  electric  light  fittings,  and 
that,  from  the  technical  point  of  view,  “all  our  works  have 
done  well,”  the  manufacture  of  big  plants  having  “ greatly 
enhanced  the  reputation  of  the  Witton  electrical  engineering 
works,  strengthening  their  position  in  the  foremost  rank  of 
electrical  engineering  firms.”  Again,  “ the  working  of  a 
large  commercial  concern  like  our’s  shows  clearly  the  effect  of 
Free  Trade.”  Really,  Mr.  Byng,  this  does  not  look  very 
much  like  “ brains  and  sinews  now  retrograding  in  idleness.” 
We  do  not  argue  the  merits  of  the  question,  we  are  merely 
quoting  Mr.  Byng. 

It  is  interesting,  in  connection  with  this  working  of 
factories  below  their  productive  capacity,  to  draw  attention 
to  the  remarks  made  by  Mr.  W.  S.  B.  McLaren,  the  chair- 
man of  the  Electrical  Construction  Co.,  Ltd.  (see  “City 
Motes”  in  this  issue)  : — “ During  the  present  decade  about 
£7,000,000  had  been  invested  in  this  branch  of  the  business, 

the  greater  part  whereof  was  earning  no  dividend 

Although  there  had  been  a steady  and  increasing  outlet  for 
electrical  plant,  .the  [rower  to  supply  had  been  grossly  in 
excess  of  the  demand,  in  consequence  of  tbs  huge  increase  of 
capitaLL ' i— - - - 


With  a confidence  which  is  all-inspiring,  or  something 
else,  Mr.  Byng  demonstrating  that  there  is  nothing  up  his 
sleeve,  propounds  his  remedy  for  getting  something  for 
nothing — “ all  this  could  easily  be  accomplished,”  and  he 
is  anxious  for  Mr.  Lloyd  George  to  know  that  a Budget 
could  be  framed  “ which  would  raise  the  production  of  the 
nation  to  its  full  capacity.”  Be  that  as  it  may — Mr.  Byng 
is  still  at  Queen  Victoria  Street,  and  there  are  other  bidders 
for  the  Chancellorship.  Mr.  Lloyd  George  with  a character- 
istic humour  might  give  Mr.  Byng  a card  of  introduction 
to  the  fallen  Chancellor  of  the  Fatherland,  who  .has  found 
even  greater  difficulties  in  raising  finances. 

For  the  intern  st  of  our  readers  we  have  given  below  some 
extracts  from  speeches  delivered  during  the  last  few  years 
at  the  company’s  meetings.  Some  of  these  will  be  worth 
comparing  with  last  Monday’s  speech,  especially  the  remarks 
relating  to  the  carbon  factory. 

Mr.  G.  Byng's  Speech  at  Annual  Meeting , July , 1903.  See  E.R. , 
July  31st,  1903,  p.  191. 

The  largest  amount  of  the  Witton  deficit  comes  from  the  carbon 
wciks,  and  it  is  mainly  due  to  what  mi  st  be  called  unfair  foreign 

competition We  started  our  carbon  works  because  we  were 

entirely  depending  upon  German  manufacturers.  . . . We  are  now 
making  carbons  equal  and  even  better  in  quality  than  the  Germans. 
....  The  three  largest  foreign  manufacturers  have  decided  to 
reduce  their  prices  to  a level  which  should  be  unremunerative  to 
us,  aDd  with  a view  of  killing  the  British  manufacturer,  are  pre- 
pared to  work  at  a loss  to  themselves  in  this  country  until  they 

have  achieved  this  object The  Admiralty,  War  Office,  and 

many  other  Government  and  public  bodies  ....  will  support  us 
in  spite  of  the  price  regulated  by  such  indicated  foreign  policy, 
and  with  this  help  and  being  able  to  obtain  the  raw  material  at  a 
lower  price  than  the  Germans  can  obtain  it,  I still  trust  to  be  able  to 
keep  the  carbon  factory  going  until  the  time  comes  when  the 
country  sees  the  folly  of  free  imports  directed  solely  against 
the  English  manufacturer.  This  experience  of  ours  in 
carbons  must  prove  to  anybody  that  the  establishing  of  a 
new  industry  in  this  country  is  practically  an  impossibility  under 
the  present  system. 

Ia  reply  to  a shareholder  who  asked,  “Do  you  say  that  these 
Witton  works  will  not  be  profitable  unless  we  have  Protection  ?” 
Mr.  Byng  said  : “ If  we  do  not  get  Protection  in  a few  years’  time 
it  will  be  quite  impossible  to  keep  them  going,  except  at  a great 
loss  ....  We  are  not  going  to  stand  a big  loss  every  year  for  the 
public  benefit.  The  carbon  ivorks  will  be  shut  up  unless  we  get 
Protection." 

The  Electrical  Review  in  its  leader  dealing  with  this 
speech,  wrote,  “ Killed  industries  have  a peculiar  habit  of 
coming  to  life -again."  This  was  six  years  ago.  The  caibon 
works,  we  are  glad  to  say,  are  not  shut,  nor,  judging  from 
Mr.  Byng’s  comment  of  Monday  last,  are  they  at  all  likely  to 
be  ; Mr.  Byng  has  piotected  them  for  himself  ! 

Mr.  G.  Byng's  speech  delivered  July,  1904.  See  E.K.,  July  29th,  1904. 

Speaking  of  the  electrical  industry,  of  which  he  knew  every 
detail,  he  would  say  that  be  did  not  believe  that  the  users  of 
electricity  would  have  to  pay  any  higher  prices  than  they  were 
paying  now;  on  the  contrary,  if  they  continued  free  imports,  the 
user  would  have  to  pay  increasing  prices,  because  the  competition 
of  the  home  manufacturer  would  grow  less  and  less.  He  could  submit 
proofs  of  that  contention,  which  would  slow  that  in  many  instances 
foreigners  were  obtaining  enormous  profits  through  lack  of  Enpli-h 
competition,  and  that  home  competition  under  Protection  would  be 
so  great  that  it  would  be  impossible  for  any  manufacturer  to  take 
more  than  his  ordinary  legitimate  share  of  profit. 

A shareholder  asked — 

“ Was  it  to  be  understood  that  the  policy  of  the  company 
would  fail  if  we  did  not  have  Protection  ? ” 

Mr.  Byng  replied  — 

“ The  policy  of  the  company  was  at  present  based  on  the 
supposition  that  Protection  would  come.  If  it  did  not  come 
within  five  years  they  would  have  to  discharge  hundreds 
and  thousands  of  workmen.” 

The  five  years  have  elapsed,  the  company  is  still  proud  of 
its  achievements,  and  the  hundreds  and  thousands  of  work- 
men are  presumably  still  at  work. 

Mr.  G.  Byng's  speech,  delivered  at  the  Annual  Meeting  in  Jubj, 
1906.  See  E 11,  July  27th,  1906. 

He  cou  d not  pretend  to  be  satisfied  with  the  profits  which  the 
company  had  been  at  le  to  make  during  the  last  years.  . , Those 
who  knew  the  inner  working  of  the  business  could  testify  that  they 
had  no  dead  weight — there  wssnot  a man  in  their  employ  who  was 
not  a working  man.  There  was  not  a single  machine  in  their  vast 
factories  that,  did  not  turn  and  work  during  53  hours  of  the  week. 
There  was  not  a space  in  their  warehouses  that  was  not  ntilised.  It 
could  not  be  due  to  any  internal  deficiency,  to  any  circumstance 
over  which  they  had  direct  control  that  the  capital  invested  did  not 
produce  a more  satisfactory  return.  There  must,  be  some  ether 
reasons,  and  one,  to  his  mind,  was  a most  important  cause  of  the 


Vol.  65.  No.  1,652,  July  23,  1909.]  THE  ELECTRICAL  REVIEW. 


188 


present  inability  of  their  factories — as,  indeed,  of  many  other 
concerns  in  the  country — to  work  at  an  adequate  profit.  Every 
one  of  the  articles  they  manufactured  had  to  be  sold  here,  and 
everywhere,  in  competition  with  international  manufacturers. 
These  manufacturers  were  assisted  by  their  Government — they 
were  not. 

At  this  meeting  a shareholder  remarked  that  the  company 
was  earning  10  per  cent.,  but  did  not  divide  up  to  the  hilt. 
He  thought  the  chairman  took  an  unduly  gloomy  view  of 
the  prosperity  of  the  industry.  He  was  glad  the  chairman 
had  recovered  his  usual  health. 

We  hope  that  the  current  year  will  be  even  more  successful 
than  the  past  has  been  for  the  O-.E.C.,  and  that  in  spite  of 
all  its  chairman’s  fears  for  the  general  business  of  the 
country,  he,  at  least,  will  next  year  be  able  to  tell  us  of  still 
further  extending  works,  more  “ hands  ” employed,  and 
bigger  profits — to  distribute  as  increased  ordinary  dividend. 


PARLIAMENTARY. 


L.C.C.  Tramways  and  Improvements  Bill. 

Oh  Wednesday,  July  14th,  the  Select  Committee  of  the  House  of 
Lords,  presided  over  by  Lord  Clifford  of  Chudleigh,  commenced 
the  consideration  of  this  Bill.  The  measure  has  already  passed  the 
House  of  Commons.  Mb.  Ebskine  Pollock,  K.C.,  for  the  L.C.C. , 
explained  that  the  Bill  was  unopposed  on  various  points,  and  he 
proposed  to  deal  with  that  section  of  the  Bill  which  authorised  the 
extension  of  the  tramways  down  Farringdon  Road  to  a point  just 
by  Charterhouse  Street.  This  proposal  was  opposed  by  the  Great 
Northern  Railway  Co.,  who  contended  that  it  would  cause  a con- 
gestion of  traffic  outside  their  goods  station  in  the  Farringdon 
Road.  Evidence  having  been  given  in  support  of  the  Bill,  the 
Committee  adjourned. 

On  Thursday,  July  15th,  the  Committee  continued  the  considera- 
tion of  the  Bill. 

Evidence  was  given  on  behalf  of  the  Great  Northern  Railway 
and  the  costermongers. 

The  Committee  decided  to  allow  the  tramway  to  be  constructed 
down  the  Farringdon  Road  to  a point  just  north  of  Charles  Street. 

The  case  was  then  proceeded  with  for  the  reconstruction  of  the 
Highgate  Hill  tramways, 

Mb.  Pollock,  K.C.,  explained  that  it  was  proposed  to  acquire 
the  existing  cable  line,  under  agreement,  for  £13,000,  and  to 
reconstruct  it  and  widen  the  track  in  some  parts  at  a cost  of 
£41,000.  The  proposal  was  opposed  by  Mb.  T.  Bloxham,  the  free- 
hold owner  of  Fairseat  House,  which  it  was  proposed  to  acquire. 

Evidence  having  been  given  on  either  side,  the  Committee  found 
the  preamble  proved,  but  were  of  opinion  that  not  more  of  Fairseat 
House  and  grounds  should  be  acquired  within  the  limits  of 
deviation  than  such  portion  as  might  be  required  for  the  widening 
of  the  road. 

Mb.  Pollock  asked  to  be  allowed  to  consult  his  clients,  and  the 
matter  was  adjourned. 

Other  parts  of  the  Bill  which  are  not  opposed  were  formally 
proved,  and  the  Committee  adjourned  till  Monday. 


Gateshead  and  District  Tramway  Bill. 

This  Bill  came  before  Mr.  Emmott's  Committee  of  the  House  of 
Commons  on  Unopposed  Bills  on  Thursday,  July  15th,  the  object 
being  to  authorise  the  construction  of  new  tramways,  &c. 

Mb.  Kennedy  (Parliamentary  Agent)  said  the  Bill  had  already 
passed  the  House  of  Lords,  and  had  been  amended  to  give  effect  to 
several  requirements  of  the  Local  Government  Board  and  the 
Board  of  Trade.  There  was,  however,  one  clause  which  Mb. 
Moon  had  suggested,  which  the  promoters  did  not  want  to  insert. 

Mb.  Moon,  K.C.  (Speaker’s  Counsel)  said  this  was  a case  in 
which  the  promoters,  who  were  a tramway  company,  proposed  to 
take  power  to  substitute  for  their  tramways  the  trackless  trolley 
system,  and  if  that  was  introduced,  then,  under  the  Bill,  the 
local  authority  had  no  power  of  purchasing  the  equipment,  so  that 
their  power  of  purchase  of  what  was  virtually  a tramway  was 
practically  taken  away.  He  pointed  this  out,  and  Mb.  Kennedy 
said  he  would  consnlt  his  clients  as  to  whether  they  would  accept 
an  amendment  giving  the  local  authority  power  of  purchase,  but 
he  now  said  they  would  not  accept  it.  He  had  communicated 
with  the  Local  Government  Board  in  order  to  ascertain  what  the 
views  of  that  department  were,  but  unfortunately  Mr.  Boyce  was 
ill,  and  he  had  not  heard  what  their  views  were.  He  had  also 
communicated  with  the  authorities  of  the  House  of  Lords,  but  they 
were  not  aware  when  the  Bill  passsed  through  their  House  that  the 
effect  would  be  practically  to  discharge  the  power  of  the  local 
authority  for  purchasing  the  equipment.  He  suggested  that  they 
should  adjourn  the  consideration  of  the  Bill  until  they  had 
consulted  the  Local  Government  Board. 

Mb.  Kennedy  pointed  out  that  the  clause  in  question  was  agreed 
*°  “7  the  Board  of  Trade,  and  the  Bill  and  clause  were  in  a form 
Which  had  been  agreed  to  by  the  local  authority,  for  the  powers 


could  only  be  exercised  subject  to  their  consent.  The  local 
authority  did  not  want,  through  that  Bill,  to  be  committed  to  the 
acquisition  of  the  trackless  trolley  system.  The  promoters  had, 
at  the  request  of  the  local  authorities,  excluded  the  clauses  from 
the  tramway  provisions,  and  they  did  not  want  to  be  under  the 
obligation  of  acquiring  the  overhead  equipment.  As  the  clause 
Btood,  the  company  could  not  install  the  system  without  the 
consent  of  the  local  authority,  who  would  be  able  to  make  such 
conditions  as  they  chose  with  regard  to  purchase.  That  would  be 
better  than  tying  the  hands  of  the  authority  with  regard  to  the 
future  of  this  system. 

The  Chaibman  said  it  was  no  use  arguiDg  the  matter  that  day, 
as  they  were  not  in  a position  to  settle  the  clause. 

The  consideration  of  the  Bill  was  then  adjourned. 


Electric  Lighting  Acts  (Amendment)  Bill. 

Standing  Committee  C of  the  House  of  Commons  sat  on  Tuesday 
(there  not  being  a sufficient  attendance  on  the  day  arranged  for  last 
week)  under  the  chairmanship  of  Sib  Fbancis  Channing,  to 
consider  the  above  Government  B:ll. 

Clause  (1)  as  follows  was  agreed  to  without  discussion  : — (1)  “ The 
Board  of  Trade  may  by  Provisional  Order  authorise  any  local 
authority,  company,  or  person,  who  is  authorised  by  the  same  or  any 
previous  Provisional  Order  or  by  Act  of  Parliament  to  supply  elec- 
tricity in  any  area,  to  acquire  compulsorily,  or  to  use,  for  the  purpose 
of  a generating  station,  any  land  specified  in  the  Order,  whether 
situated  within  or  without  the  area  of  supply,  and,  in  the  case  of  a 
local  authority,  whether  situated  within  or  without  their  district. 
(2)  For  the  purpose  of  the  acquisition  of  land  authorised  to  be 
taken  compulsorily  under  any  such  Provisional  Order,  the  provisions 
of  the  Land  Clauses  Acts  which  relate  to  the  purchase  and  tsking 
of  lands  otherwise  than  by  agreement,  and  to  the  entry  upon  lands 
by  the  promoters  of  the  undertaking,  are,  subject  to  the  modifica- 
tions set  out  in  the  First  Schedule  to  this  Act,  incorporated  with 
the  Electric  Lighting  Acts,  as  well  as  the  provisions  of  those  Acts 
already  so  incorporated  by  the  Electric  Lighting  Act,  1882.  (3) 

Rules  made  by  the  Board,  of  Trade  under  Sec.  5 of  the  Electric 
Lighting  Act,  1882,  shall  provide  for  proper  notice  being  given  of 
an  application  for  a Provisional  Order,  by  which  it  is  proposed  to 
authorise  the  compulsory  acquisition  or  use  of  land  for  the  purpose 
of  a generating  station,  to  owners,  lessees,  and  occupiers  of  land, 
and  also  for  public  notice  being  given  of  the  proposal  by 
advertisement.” 

Clause  (2)  was  as  follows: — “It  shall  not  be  lawful  for  any 
undertakers  after  the  passing  of  this  Act,  except  with  the  consent 
of  the  Board  of  Trade,  to  construct  any  generating  station  on  any 
land  acquired  by  them  after  March  31st,  1909,  unless  the  construc- 
tion is  authorised  and  the  land  is  specified  in  a special  Ac*  or 
Provisional  Order,  and  the  Board  of  Trade  shall  not  in  any  ease 
give  such  consent  until  notice  has  been  given,  by  advertisement  or 
otherwise,  as  the  Board  of  Trade  may  direct,  to  owners  and  lessees 
of  land  situate  within  300  yards  of  the  land  upon  which  the 
generating  station  is  to  be  constructed,  and  an  opportunity  has 
been  given  to  those  owners  and  lessees  of  stating  any  objections 
they  may  have  thereto.” 

Mb.  A.  H.  Scott  moved,  after  the  word  “ direct,”  to  add  “ to 
the  local  authority  of  the  district  in  which  the  land  is  situate, 
and  ” — 

Mb.  H.  J.  Tennant,  the  Parliamentary  Secretary  to  the  Board 
of  Trade,  who  is  in  charge  of  the  Bill,  aBked  the  Committee  not  to 
accept  the  amendment,  which  he  said  was,  he  supposed,  moved  in 
the  interests  of  the  inhabitants  of  a district.  The  Government  did 
not  think  it  was  necessary  to  give  notice  of  the  erection  of  a 
generating  station  to  the  local  authority  specifically.  If  the  clause 
was  left  as  drafted,  local  authorities  would  have  all  the  protection 
they  required  in  their  capacity  as  owners  of  land. 

Mb.  Scott  said  he  considered  it  very  necessary  that  those  notices 
should  be  sent  to  the  local  authority.  Mb.  Tennant  remarked  that 
his  hon.  friend’s  purpose  was  really  met  by  the  words  in  the  clause 
“to  owners  and  lessees  of  land.”  That  would  include  local 
authorities,  where  they  were  the  owners  of  parks  or  other  lands. — 
The  amendment  was  carried. 

Mr.  Scott  next  moved  to  delete  the  word  “ land ’’from  the  clause 
and  inset t “ dwelling  houses.”  Mr.  Tennant  said  the  amendment 
was  really  a restrictive  one.  Surely  where  there  were  dwelling 
houses  there  must  of  necessity  be  land  ? — The  amendment  was  by 
leave  withdrawn. 

Mb.  Scott  then  proposed  to  substitute  the  words  “ such  local 
authorities  ” for  the  word  "those  ” in  the  clause,  and  it  was  agreed  to. 

Mb.  Scott  moved  to  add  to  the  clause,  " This  section  shall  not 
apply  to  any  station  for  transforming,  converting  or  distributing 
electrical  energy.”  Mb.  Tennant  accepted  the  addition  on  behalf 
of  the  Government,  and  the  clause,  as  amended,  was  agreed  to. 

Clause  (3),  as  follows,  was  adopted  without  discussion  : — “ For 
the  purpose  of  enabling  electricity  to  be  brought  into  an  area  of 
supply  from  a generating  station  belonging  to  any  undertakers 
outside  that  area,  the  Board  of  Trade  may  by  Provisional  Order 
apply  to  any  roads,  railways  or  tramways  situated  outside  that 
area  the  provisions  of  the  Electric  Lighting  Acts  which  authorise, 
or  enable  the  Board  of  Trade  to  authorise,  the  breaking-up  of  any 
road,  railway  or  tramway,  so  far  as  those  provisions  do  not  already 
so  apply : Provided  that  a Provisional  Order  authorising  tt  e 
breaking-up  of  roads  outside  the  area  of  supply  shall  not  be  granted 
by  the  Board  of  Trade  except  with  the  consent  of  the  local 
authority  in  whose  district  the  road  is  situate,  unless  the  Board  of 
Trade  in  any  case  in  which  the  consent  of  any  such  local  authority 
is  refused  are  of  opinion  that,  having  regard  to  all  the  circum- 
stances of  the  case,  such  consent  ought  to  be  dispensed  with,  and  in 

F 
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that  case  they  shall  make  a special  report  to  Parhameut  stating  rbe 
grounds  on  which  they  have  dispensed  with  the  con^n. . 

Clause  (4)  is  as  follows:—  , 

(1)  The  Board  of  Trade,  unless  they  are  of  opinion  that  by  reason 
of  the  character  or  magnitude  of  the  proposed  under  akmg,  the 
matter  ought  to  be  dealt  with  by  prints  Bill,  ms.',  by  J.  rovilapnal 

Order — , 

(«)  Authorise  any  local  authority  or  company  to  supply  elec- 
tricity in  bulk ; ■ . , , 

(b)  provide  for  any  supply  so  authorised  being  compulsory  ; and 

(c)  make  such  other  provisions  as  appear  to  ti.>  n RececKiry  lor 

adapting  the  Electric  Lighting  Acts  io  any  case  where  a '°cal 
authority  or  company  are  authorised  to  supply  electricity  in  uilk, 
including  the  application  to  roads,  rail's  ays,  and  tramyv  ys  along 
the  route  along  which  lines  are  authorised  fo  be  laid  for  the  purpose 
of  giving  the  supply  in  1 ulk  of  the  provisions*)!  tno^  Arts  w.ueh 
authorise  or  enable  the  Board  of  Trade,  to  breaking-up 

of  any  road,  railway,  or  tramway.  . ' . . 

(2)  If  the  Board  of  Trade  refuse  to  gn  t ^visional  Order 

under  this  section,  on  the  ...  hat  the  matter  ought  tohe  dealt 

with  by  a private  Bill,  the  not  :',r  the 


wim  uv  d (.ni.,  ...  • - , . , . 

purposes  of  the  proposed  or  • 1 111  Sjibfect  ( S orders,  be 

¥ _r.  . , .i-  i ...  3 a s..  . Rill  ^inply  mg 


uuiuuora  m ‘ " . , , 

held  to  have  been  published  a n ; uved  for  a p-  ' : 

for  similar  powers : , , , 

Provided  that  the  applicant?  for  the  order  shal^oy ^notice  served 
in  the  prescribed  mann-r  and  within  the  pres-rin.-  : i.  v ' n.orm 
all  opponents  of  their  intention  to  prqcee  • . 

and,  subject  to  standing  orders,  too  application  Ter  a I ro  viaiofl&l 
Order  shall  be  deemed  and  'taken  to  ' ' “tlM 

in  a private  Bill,  and  the  applicants  shall  Mao  1 

notice  (if  anv)  as  may  be  required  by  sir  , 

(3)  The  Board,  of  Trade  may,  if  they  thick  fit,  ■ y order  apt horlse 
any  undertakers  to  supply  eleC'.icity  iu  bait  <■  - ■ ■ ■ 1 ui.de  =.- 

takers  upon  such  terms  and  subject  in  such  con-dtions  n be 


specified  in  the  order,  if  the  supply  can  be  given  .without  breaking 
up  any  streets  except  such  ns  The  uudert  Tiviug  cr  .me 


undertakers  receiving  the  supply  are  autl  Cjnw  ak  ) ; 

the  Board  of  Trade  Bhsll  not  in  any  case  until 

notice  of  the  intention  to  mate  the  older  n by 

advertisement  or  otherwise  as  the  Board  of  Tr 


advertisement  ur  - - - m , 

an  opportunity  has  been  given  to  any  person  wr.o  shears  »o  the 
Board  to  be  affected  of  stating  any  objections  .^A0- 

Mb.  Scott  proposed  the  addition  of  the  following  words  at  tue 
end  of  Sub-section  (c)  : — “Provided  thi 


authorising  the  breaking-up  o£  roads  outside  Me  r.re.  o p ' v of 

the  local  authority  or  company  by  v.vom  tae  si  i ply  n bo  g.  en 
shall  not  be  granted  by  the  Board  of  Trade  except  Withthe  consent 
of  the  local  authority  in  whose  district-  the  road  is  siura.u,  un.ess 
the  Board  of  Trade  iu  any  case  in  which  tie  confer, t of  ar.»  tucU 
local  authority  is  refused  are  of  opinion  that,  kiw.i % rtD:l-  ' 10 
the  circumstances  of  the  case,, such  cons.  n - 

with,  and  in  that  case  they  8b all  make  a special  repor  v-o  i-uraa- 
ment  stating  the  ground  on  which  they  have  Mspenseu  wnh  -be 

Mb.  Tennant  expressed  his  willingness  to  accept  the  amehd- 

Mb.  Abel  Smith  said  it  was  not  clear  what  the  local  autnority 

rcaUy  9aid  it  wag  iocal  authority,  whoever  that 

authority  might  be,  and  not  the  county  authority . In  a rural 
district  it  would  be  the  rural  district  council  ard  in  m,  «i  -an 

district  the  urban  district  council. 

Mb.  Abel  Smith  : But  what  about  the  case  of  a county  borough  > 

Mb.  Tennant  replied  that  it  was  not  the  county  council. 

Mb  Hendebson  said  he  did  not  like  the  amendment  at  all.  ft 
might  very  well  happen  that  a small  country  authority  mi^ht  put 
great  difficulties  in  the  way  of  a company  coming  into  its  area  for 
the  supply  of  electricity,  rnd  might  he  able  to  stop  .he  p;  die 


f rom°get t ing* a iiipply  who . re  it  was  very  much  wanted.  Pic  thought 
the  power  should  remain  with  the  Board  of  Vtrde,  os  at  present-. 


it:  uuwer  snuum  icm-.-  — - ...  ■ ... 

Mb  Tennant  said  the  answer  to  that  O' .jedtoon  v/as  that  it  was 
not  an  absolute  consent-only  a provisional  c 
the  local  authoiity  said  that  they  dr  »U  they  wanted,  and 

sometimes  it  was  the  undertakers,  He  wanted  to  hold  the  balance 
fairly  between  the  two.  Be  was  informed  county  authority 

was  created  under  the  Act.  of  1889,  so  that  he  did  not  think  there 
was  any  ground  for  fear  that  their  powef  would  be  over-TjLdden  by 
the  urban  or  rural  district  authority. 


(To  he  coi'tinvcd.) 


LEGAL. 


Hall  v,  Makconi’s  Wibeless  TELEdBAPir  Co. 


This  ca>c,  which  caraa  heTore  Mr,  Justice  ltidlcy  in  the  Kings 
Bench  Division  last  week,  was  '.u  action  bv  Mr.  H.  C.  Hall  against 
the  defendants  for  damages  for  breach  of  contra  t.  The  plaintiff's 
t.:W  , -V3  that  b , an  agrcV-ment  dated  April  8th,  1908,  when  he  was 
retiring  from  the  direct enUp  of  the  defendant  company,  the  com- 
psnv  yf,reed  for  ccrt  'in  oonsidera'i  ns  to  allot  ano  iBsue  to  him 
before  May  7fli,  1V08,  10,000  fully-paid  "shares  of  £1  each  in  the 
comp, -ay,  :iuA  io  use  their  be-t  endeavours  to  procure  a quotation 
to:  . - cm  on  ..hv'  Lioo-iov.  htoc-k  Excmin^c.  Tlie  shares  w'ere  allotted, 
but  the  plaii.tid  alleged  .that  the  deivudants,  in  order  to  prevent 
the  shares  from  b ' , sold  pending  alt  ivsue  of  250,000  preference 
sh.-.tes  whh-h  they  veto  hrin ring  'out,  took  i.o  steps  to  get  the 
8-.  , h.il  setfcl  . f til.  ah  ait  Mvy  3t:th. ' lu  the  result  plaintiff's 
shares  were  cvsntu&’.'-y  sold  for  a price  lower  than  he  would  have 
otherwise  oh*  u rit1.  .,  anti  pDintiff  alleged  that,  the  loss  he  had 
suffered  v.  > ,*j!.  : • -h  - .♦•-)- dasioa  of  the  arguments  of 

counsel,  his  Lordship  hold  that  "on  the  construction  of  the  agree- 
me.it.  tin-  plfi'-itiffi  bad  v»  ra  -,  and  entered  judgment  for  the 
defendants,  with  costs . His  Lordship  said  he  was  of  opinion  that 
the  plaintiff  had  ••ui'farcd  ho  damage,  as  the  shores  were  at  the 
preseat  time  at  a higher  price  than  they  were  in  May  and  June. 


The  U>:p.<upcE  ano  Distetct  Electric  Supply  Co.,  Ltd. 


In  the  Companies’  Win  ; ins -Up  Court  on  Tuesday,  Mr.  Justice 
Neville  heard  a ruction  by  the  Metropolitan  Electric'  Supply  Qo., 
L-  i on  bebal*  of  ihemseives  aid* all  other  debenture-holders  for 
thVWointr-.ent  of  a Receiver  of  the  Uxbridge  and  District 

Electric  Suop!?  Co.,  Ltd. 

Mb.  Bb  vi-i  vi/.L  Divis,'  K.C  , io  support  of  the  motion,  said  tha. 
soma  time  ag  > a petition  was  presented  for  winding  up  the  aefen- 
dant  company,  And  that  petition  had  been  granted.  A liquidator 
was  appointed  wbo^wR'i  carrying  on  the  business,  but  it  was  felt 
thoi'i  ilin  coratfrmy  oou;.d  only  bft  successfully  carried,  ou  if  toa 
capital  vv»s  forthcoming.  Fresh  capital  could  only  be  raised  by  a 
receiver  in  the  debsntu  e-holders’  action.  Tbe  debenture-holders 
socurDy  hid  r.rVste,il!sc.J  and  a receiver  had  been  appointed,  bat 
owing  to  the  liquidation  it  was  necessary  before  he  could  do  any- 
thin* that  he. should  be  appointed  a Eseeiver  of  the  Court. 
Coonsol  understood  that  the  point  would  be  taken  that  this  being  a 
state- 'cry  iLiieCa'ji'ir,  no  R msiver  couli  be  appointed,  lbere 
was,  however,  authority  against  that  proposition,  though,  no  doubt, 
with  re:  t d.  : a ou-pany  having  statutory  o Slight  lens  creditors 

conld  not  obtain  a manager. 

Mu  '■  ■ -son  K.C;,  for  ; ■ liquidator,  suh  he  did  no.  propose 

to  tr-lie  that  r-oint.  His  case  wa-  that  a rec-  iver  was  unnecessary. 

His  Lobdship  9*=;  - --ed  to  him  that  the  _ only,  effect  of 

appointing  a receiver  would  be  to  prevent  the  liquidator  carrying 

ou  the  business.  . , A j .,  - • A 

Mr.  Bcamwei.i,  Davis  said  they  haa  no  wish  to  do  tha.,  ana  he 
did  not.  think  the  appointment  would  have  that  effect.  The  rfeceiver 
would  only  get  the  net  rents. ; 

Bis  T.  : Then  it  sfems  to  me  the  appointment  of  a 

receiver  is  usele's.  . , ,.  . 

Mb.  Be  amwf.ll  submitted  that  it  was  necessary,  in  order  that  the 

capital  required  could -fee  raised.  ' 

Mb.  Peterson  did  not  think  that  .was  so,  but  be  was  willing  that 
the  Official  Receiver  who  was  now  acting  as  liquidator  should  be 
appointed  receiver.  

Mb  Dramwell  said  that  would. satisfy,  him,  and  bu  Lordship 
accordingly  appdiated  'he  Official  Receiver  to  be  receiver  in  the 
debenture-holders’  action  until  r.itiher  order.  • . 


Consolidated  Nickel,  Tin  and  Coef'KB  Mines,  Ltd, 
CbompTon  & Co.,  Ltd. 


Mb.  Mlib  Macke:  as,  t-hn  Offie'al  Receiver,  on  Friday  last  , 
delivered  bis  a u-idired  jar  rmont  in  this  case,  the  farts  of  which 3 
and  the  evidence  Die.  been  reported  m the  Electrical  Review. 
Thr  .Official  Ret  ki  , in  delivering  judgment,  saul 


Third  Headings.— In  the  Hubto  of  L-  rdu  on  July  19th  the 
Torquay  and  Paignton  Tr.u  .wA  * 1 ’•  * 1 ^ 

Hythe  Tramways  Bill,  and  Cm  OxK.in  T)i  t-b  l miv.-.sy-  l.iil 
were  read  a thi.'-  On  July  15th,  the  North  EsrtJ 

London  Railway  Bill  .passed  its  third  ■ tug 


’III*  • I F.  • :-i  i'  1 •'  J . 0 , a v a f - 

-V  the  plaintiffs  against  the  defendants  for 
dm-  -vr..-:  . "contra.1-  to  supply  clertricat  pumping  plant 

, a ification  Which  . was  accepted.^ 

1 1.1  M . TAPI,  T5ii.vr  ruinP 


Long-Firm  Frauds.— At  Uoltou  Quurler  Sessions,  on 

July  15th,  Tho«.  Brock. Conway,  «/.V*  ‘Do.  hud  Hubert 

Bullock,  ulinH  .lulu. sou,  were  indict- d for  icin'.  r"  1,1  Va 
goods  by  false  pretenceB,  ineludirp  two  motoi;  fiom  the  l ttiodoa 
Motor  Co.,  of  Manchester.  The  :<cusod  .traded  at  1 1,  Uhurch 
Wharf,  Bolton,  under  the  Btylu  of  Wiii-oh  A Co.,  and  wc.re  : rreitod 
at  Sheffield,  when;  they  were  carrying  on  hi. -ini ss  nndtir  1 11c  name 
of  Cl.  R.  Holmes  Bullock  was  sentenced  to  12  motitlis  h ud  labour, 
and  Cflnway  to  nine  months. 


m 

cont;  int 
of  the  n 
minut-- 
defenda- 
wit-hit. 
define  1 
from 
TVort-l,  ii 
dt  livi  ri 
in.  lull  in 
believe, 
eaprihlc 
finally  deci 

undertook 
ga?  engine,’ 


1 'or  working  the  Wheat  Bu.-.y  mine 
,,,:n  ;,ii-  lh  ensi-::  were,  to  erect  on  the  site  / 
, . ■ 0.  it  pumping  1,000  gallops  of  wat-r  per 

. . 1 rvi_:.  , ra  » s.nuex  uroc  til  Cl  I.  IllA 


rKplh 
agreed  t- 
time  m 


of  120 
suddIv 


fi 


irements ; 


ton  Se 
l 1,0C< 
fiieti 


.ms  a iniuu,.  7--  . t m. 

riui.u'.ffi  l r.d  the  right  to  expect,  and  to  • 
offering  to  them  a plant 


Plaintiffs’  cave  wns  that  the  ; 
-.fop,  and  faii-'d  to  do  so 
nil.  Plaintiffs  informed  the 
that,  in  his  opinion,  was  clear 
troru  the  defendants  to  Messrs. P 
iticition  was  for  plant,  capable  of 
a-riinst  a total  head  of  120  ft. 


af 


f rfi 


-!)•  ccntrartois  were  -t,  — „ ■ . 

Mi.ii'-  that  woik,  find  he  (the  Referee) 
tl'M  tint  was  the  contract..  Defendants 
supply  yUiit  tfOMistirg  particularly  of  a 
altfrnator,  producer  and  pumpj 


under 


tenn^of'the'  contracts  was  to  be  delivered,  erected,  and  set  up  noti 
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later  than  May  24th,  1907,  snd  there  was  to  he  a'foifeit  by  the 
defendants  of  a prna’ty  ot  1 perccd  of  the  een.tr.sof  5 rice  (which 
was  £1,640)  per  week  for  tee  Sis'  three  we  :1s  nfri  - ikedtoJor 
completion,  ard  10  per  cent,  of  the  <*n tract  puce  per  *vetk  after- 
wards for  each  week  aft?  r the  data  for  completion  ft  tecl  in  the 
contract  had  parsed,  and.it  woo  also  stated  in  t o c iitraet  that  this 
forfeit  was  not  to  be  enforced  if  the  delay  was  due  to  cause-  outside 
the  defendante’bontrcl.'  There. was  delay,  and- the  point  hi  had 
then  to  consider  was  whether  that  forfeit  h ; Pad  mentioned  was  a 
penalty  cr  liquidated  date  ayes.  In  hi*’  opinion  it  was  clearly 
liquidated  damages.  The  result  of  delay  in  delivery  as  regarded 
loss  and  d.mase  beirg  Uffceri  air,  plaintiffs  bad  prc->  stimated  what 
the  amount  of  the  damage  w?  to  be.  T '.vte  were  expressions. in 
letters  in  April,  1907,  which,  ehowed  that  the  defendants 
were  aware  that  the  penalty  ci  delay  would  ho  very  heavy. 
Defendants  pmreha'd'  th 1 pump  from  Messrs.  W rthingten, 
a firm  of"  •.rest  erciuer,  v,  but  they  would  r.ot.  bind  themselves 
to  any  particular  date  of  delivery.  ' MtS’r?.  Worthington  did  cot 
make  the  pn  ,p  them-clves  in  Fr  .lacd,  bur  employed  s.  German 
firm  of  manufacturers  to  make  i1*,  and,  according  to  the  practice  in 
Germany,  part  of  the  work  >as  snb  contracted  by  the  German  mrnn- 
fa'turers  to  another  turn.  Defendants  said  1 hat  the  delay  which 
had.occurred'was  due  to  reuses  brye  nd  thtir  control.  In  bis  (the 
Referee’s)  opinion,  thc.t  w.-s  clearly  not  so,  and  be  therefore  found 
that-  the  delay  was  not  due  to • causes,  fceyon  the  cci  trel  of  the 
defendants 

The  learned  OrPfci/.L  Be^ee-ee  having  re'eired  to  the  e'ich  tee 
on  the^ncstioh  of  delay,  taid  he  bad  aprn  bis  finding?  of  fact  to 
consider  what  the  damages  recoverable  by  the  p!  lint'  :”s  were'.  He 
consi'drred  that,  whh  regard  to  delay 'up  to  O.  t,  b-T  19!b,  the 
p'aintjtis  were  entiflid  to  damages  in  respect  of  the  diminution  in 
value  between  tb.e  installation  which  they  contracted  for  and  the 
installation  which  they  got.  That  diminution  in  value  most  be, 
from  the  evidence  that  he  had  received,  more  or  less  a matter  of 
conjecture,  tut  he  sussed  it  at  £100.  He  assessed  the  liquidated 
damages  fer  delay  at  £2,200  and  a farther  sum  of  £500  for  damages 
after  the  plant  w-.m  set  tp.  Deducting  these  sums  from  certain 
items  in  the  defendants’  counterclaim,  which  the  plaintiffs 
admitted,  there  would  bejndgmentfer  the  plaint  ils  for  £1,738  19s., 
with  the  costs  of  the  action. 


Tee  British  Aluminium  Co.,  L id. 

In  the  Chancery  Division  cn  Saturday,  Julv  17th,  Mb.  Kirby,  or 
behalf  of  the  plsintiffs,  formally  applied  to  Mr.  Justice  WairiDg’tcx 
for  judgment  inthe  debenture  holders’  action,  Morrison  and  othen 
v.  the  British  Aluminium  Co.,  Ltd.  Counsel  asked  that  the  usua 
accounts  and  inquiries  should  be  ordered,  and  also  that  the  true' 
should  be  executed  by  the  Court. 

H,s  LoRESBrp  gave  the  usual  judgment  in  a debenture-holders 
action,  inelud  ng  the  order  asked. 

Two  petitions,  the  first  presented  by  Dick,  Kerr  & Co,  Ltd.,  ol 
Locoon. . and  the  second  oy  A.  S liocfield  & Co.,. of  Glasgow,  foi 
tne  wmcir  g up  of  the  Briusa  Aluminium  t o..  Ltd.,  were  befori 
MvrJBExrCe  Kevi:Ie  in  the  Winding-Up  Court  on  Tuep.day  last. 

“Rv  MA*’ELt;>  x c > who  represented  the  first  petitioners,  raid 
tha»  .ney  were  creditors  for  goods  sold  and  work  done  to  tie  ainounl 
of  over  *-1,000.  The  Aluminium  Co.  was  incorporated  in  1894  ami 
its  present  capital  was  £1.300,000.  The  company  had  issued  two 
senes  of  debentures ; of  the  fi  st  aeries  there  was  £123  900 
ontstanding  sed  of  the  second  £875.600  outstanding.  In  June 
last  the  debenture-holders  commenced  an  action  to  enforce  their 
security,  and  on  lune  29:h  a Receiver  was  appointed.  As  regard- 
the  company  the  case  was  sample.  The  petitioner’s  debt  was  un- 
disputed the  company  could  rot  pay,  and  therefore  the  petitiona 
T' d *°.a  wuidiag-np  order.  An  affidavit  had,  however 
been  tiled  on  behalf  of  the  company,  in  which  it  was  stated  that 
the  assets  were  largely  m excess  of  the  debenture  debt.  The  com- 
Ff  i HiDtss  was  improving,  and  a scheme  for  reconstruction 
wmen  he  supposed  would  provide  for  the  payment  0!  the 
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It.  was  thought  that  tic  compapry  would  be  a very  great  success, 
but  a . pr.  v w , owing  to  tee  works  tnkirg  longer  to  complete 
than  was  otiginfilly  anticipated,  they  found  themselves  in  an 
embarrassed  position. 

Mb,  Hamilton,  K.O.,  for  unsecured  creditors  to  the  amount  of 
£123,000  odd,  also  supported  an  adjournment,  and,  there  being  ho 
opposition,  bis  Lordship  allowed  both  petitions  to  stand  over  until 
the  second  petition  day  in  fiext  sittings. 


W.  R.  Sykes  Interlocking  Signal  Co,  Ltd,  *.  McKenzie  and 
Holland,  Ltd. 

In  the  Chancery  Divsion,  cn  Thursday  last  week,  Mr.  Justice 
Parker  heard  this  action  by  which  the  plaintiffs  sought  an  injunc- 
tion to  restrain  the  defendants,  a Worcester  company  of  signal  and 
railway  : nginci  m,  from  representing  that  they  were  licensees  of  the 
Sykes  potent  block  and  electric  interlocking  signal  patents,  or 
that,  tb-y  were  in  any  way  contented  with  the  plaintiff  company. 

j-1"*  Gore  Browne,  K.G' , and  Mr.  Shaw  appeared  for  the  plaintiffs, 
and  Mr.  Mark  Romer,  K.C.,  and  Mr.  Ashworth  James  for  the 
defendants. 

Ia  opening  the  case,  Mu.  Gore  Browne  said  that  the  plaintiffs 
were  tne  dwntrs  of  a tvstem  cf  block  and  electric  signalling,  certain 
'Pate:  ts  ct*of  which  bad  ce-.-.d  to  exist.  At  one  time  the 

defendrnts  'vere  licens-es  of  the  Sykes  patents,  and  were  the 
pT,ncipal  agents  for  the  Sykes  system  of  block  and  electric  inter- 
locking signal?;  Their  rights  ns  to  England,  however,  expired  in 
ljt  i,  and  their  rights  in  the  Colonics  in  1905,  In  September  of 
1907  the  plaintiffs  noticed  an  advertisement  in  the'  Railway  Times 
to  the  effect  that  the  defendants  were  the  sole  licensees  of  the 
system,  and  they  thereupon  wrote  to  the  defendants,  who  promised 
teat  the  r''lv..?riseinent  should  be  withdrawn.  Consequently,  no 
fur! her  action  was  taken  in  the  .matter  at  the  time.  In  1908, 
from,  communications  the  plaintiffs  bad  from  the  Agent-General 
of  New  Z.alsnd,  they  wese  led  to  believe  teat  the 
defendants  were  Btill  representing  themselves  as  the  agents 
of  the  Syke-  system,  and  in  August  of  that  year  they 
again  communicated  with  them.  The  defendants  replied  that 
through  inadvertence  the  statement  complained  cf  had  not 
been  removed  from  -the  letter  paper  in  New  Zsaland,  but  they 
were  cabling  out  instructions  to  set  the  matter  right;  as,  however, 
they  said  the  Sykes  system  was  no  longer  in  existence,  they  denied 
any  liability.  ^ The  matter  again  dropped,  but  in  November,  1908, 
the  plaintiffs  found  that  the  advertisement  originally  complained  of 
was  appearing  in  the  Railway  Official  Gazette,  that  advertisement 
containing  the  statement  that  McKenzie  & Holland,  Ltd.,  of 
Worcester,  were  the  sole  licensees  of  Sykes  block  and  electric 
interlocking  signals.  Having  had  the  defendants’  assurance  that  the 
offending  statement  would  be  withdrawn  in  1907,  and  finding  tee 
advertisement  was  being  continued  in  1908,  the  plaintiffs  issued  the 
writ,  in  the  present  action  in  December,  1908.  They  asked  for  an 
injunction  to  restrain  the  defendants  from  representing  themselves 
as  the  sole  licensees  or  licensees  of  the  Sykes  patent  block  and 
electric  signal  system,  or-  that  they  were  otherwise  connected  in 
business  with  the  plaintiff  company. 

Mr.  Kohee  said  that  he  admitted  teat  the  defendants  were  not 
entitled  to  represent  themselves  as  tee  licensees  of  the  Sykes 
patents,  though  he  did  not  admit  that  the  plaintiffs  were  entitled 
to  restrain  them  from  uiing  the  word  “ Sykes.”  Under  those 
circumstances  he  was  willing  t$  submit  to  an  order  in  a limited 
form,  and  to  pay  the  costs  of  the  action. 

Mr  Gore  Browne  said  the  plaintiffs  were  willing  to  take  an 
order  in  the  terms  offered. 

Mr.  Romer  desired  to  say  that  the  reason  the  defendants  offered 
to  pay  the  costs,  was  that  they  felt  it  was  through  their  carelessness 
that  the  advertisement  was  not  withdrawn,  and  under  the  circum- 
stances,'the  plaintiffs  were  justified  in  bringing  their  action. 

His  Lordship  made  an  order  in  the  modified  terms  agreed  upon 


Workmen’s  Compensation. 

On  Tuesday,  in  the  Marylebone  County  Court,  before  Judge  Bray 
Joseph  Coffey,  labourer,  of  1G.  Etfcelred  Street,  Kennjngton , 
applied  for  aft  awar  1 under  the  Workmen's  Compensation  Act,  the 
respondents  being  the  Westminster  Electric  Supply  Corporation. 
Coffey,  it  appeared,  was  engaged,  with  other . labourers,  cutting  a 
trench,  on  Decnnob  *r  9tb,  1908,  in  Bryaueton  Place,  W,,  when  he  fell 
into  a hole,  a dep!!i_  or  tome  12  ft.,  and  severely  injured  his  face, 
arms,  )egt,  shoulder  and  ri;  *,  which  totally  incapacitated  him  from 
work  fpr  a long  period.  His  average  earnings  were  29s.  a week, 
and  half  of  this  amount  he  now  claimed. 

11  is  Honour  awarded  the  applicant  £18  159.,  with  coats  on  the 
higher  scale,  these  not  to  exceed  £15. 


Walking’  Context, — The  employes  respectively  of  the 
Birkenhead  and.  the  Wallnsey  municipal  tramway  and  electricity 
departments  held  t.h"ir  annual  walking  contest  oa-Satnrday  last  over 
a course  of  aaout  nine  miles,  from  the  Tramwnymen’s  Club,  Argyle 
Street,  Birkenhead,  to  tne  headquarters  of  *the  Wallasey  tramway- 
men  in  Seaview  Road,  Lkcard.  The  Wallasey  competitors  proved 
the  winners. 
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BUSINESS  NOTES. 


Restoration  Of  Patent  Refused. — The  Comptroller- 

General  of  Patents  has  dismissed  the  application  of  Andre  Blondel 
for  the  restoration  of  patent  No.  15^27,  of  1902,  for  “ Improve- 
ments in  or  relating  to  wireless  telephony.” 

Fire  Extinction.— Messes.  Lund  Bros.  & Co.,  of 

78  and  80,  Queen  Victoria  Street,  E.C.,  the  well-known  electrical 
contractors,  have  sent  us  particulars  of  their  “ Ready  ” patent 
system  for  fire  extinction,  which  is  intended  for  first  aid. 
Essentially  it  consists  of  40-gallon  steel  vessels  full  of  water, 
Bituated  at  various  points  in  a building,  and  provided  with  hosing 
and  nozzles  ; these  are  connected  by  small  copper  pipes  to  a reservoir 
of  compressed  air,  which  is  charged  by  hand,  but  there  is  a valve  at 
each  water  vessel  which  prevents  the  pressure  being  applied  to  the 
water  until  an  emergency  arises.  On  opening  this  valve  a 60-ft. 
jet  is  produced,  lasting  for  6£  minutes.  Air  leakage  is  prevented 
by  the  mode  of  construction,  and  an  alarm  can  easily  be  attached, 
which  rings  when  the  pressure  is  reduced  by  bringing  the  apparatus 
into  operation  at  any  point. 

Book  Notices.  — “ Metric  Tables.”  By  Sir  G.  L. 

Molesworth.  London  : E.  & F.  N Spon,  Ltd.  1909.  Price  2s.  net 
‘ Making  Wireless  Outfits.”  By  N.  Harrison.  London : E.  and 
F.  N.  Spon,  Ltd.  1909.  Price  Is.  6d.  net. 

“ Circuits  and  Diagrams.”  Part  II.  By  N.  H.  Schneider. 
London : E.  & F.  N.  Spon,  Ltd.  1909.  Price  Is.  6d.  net. 

“ Proceedings  of  the  American  Institute  of  Electrical  Engineers. 
Vol.  XXVIII,  No.  7.  July,  1909,  containing  the  papers  read  at 
the  Annual  Convention,  June  28th — July  1st.  New  Aork:  The 
Institute.  Price  $1.  , T 

“ The  Gas,  Petrol  and  Oil  Engine.”  By  D.  Clerk.  \ ol.  1. 
London:  Longmans,  Green  & Co.  1909.  Price  12s.  6d.  net. 

“ Journal  of  the  Western  Society  of  Engineers.”  Vol.  XIV, 
No.  3.  June,  1909.  Chicago  : The  Society.  Price  50  c. 

11  Transactions  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders.”  Vol.  XXV.  Parts  7 and  8.  July,  1909. 
London  : Andrew  Reid  & Co. 

“The  Physical  Review.”  Vol.  XXVIII,  No.  6.  June,  1909. 
London  : Macmillan  & Co. 

Exhibitions. — Ironmongery  and  Hardware  Trades' 

Exhibition.— This  Exhibition  at  the  Royal  Agricultural  Hall, 
Islington,  closes  to-day  (Friday).  There  are  a few  exhibits  of 
electrical  and  allied  interest.  Messrs.  C.  Toope  & Son,  of  Stepney 
Square,  High  Street,  Stepney,  E„  have  among  other  manufactures 
on  view,  their  non-conducting  coverings  for  steam  pipes  and  other 
hot  surface3,  including  corrugated  asbestos  pipe  covering,  wire 
space  asbestos  covering,  asbestos  coverings  for  Singes,  &c., 
such  as  they  have  supplied  for  several  electricity  works,  including 
Wood  Lane  generating  station,  and  the  Stepney  electricity  works; 
Messrs.  Fredk.  Braby  & Co.,  Ltd.,  of  Euston  Road,  show  copper, 
steel,  and  aluminium  manufactures,  and  aluminium  galvanising 
paint;  Messrs.  Palmer  & Co.,  of  35,  Vittoria  Street,  Birmingham, 
as  well  as  a variety  of  polishiDg  and  plating  materials,  exhibit 
their  plating  dynamos  as  used  in  some  of  the  largest  works  in  this 
country,  and  their  patent  “ Silverite”  nickel  anode  which  is  cast 
in  one  furnace  within  another,  it  being  taken  out  of  the  inner 
furnace  and  poured  while  in  the  larger  one,  the  effect  being  that  it 
wears  to  a knife  edge  instead  of  crumblir  g to  pieces.  The  Albany 
Engineering  Co.,  Ltd.,  of  OssoTy  Road,  Old  Kent  Road,  S.E.,  have 
a good  collection  of  electric  fans  of  all  types,  such  as  they  make  up 
to  6 ft.  diameter.  It  is  claimed  that,  owing  to  the  shape  of  the 
propeller  blades,  the  air  is  thrown  off  the  centre,  no  draft  being 
made  at  the  ends  of  the  fans.  The  firm’s  rotary  pumps,  electrically 
driven,  such  as  are  supplied  to  the  Admiralty  and  others,  are  also 
in  evidence.  On  the  same  stand,  Mr.  Wintour  H.  Phelps,  of 
Teddington,  S.W.,  shows  for  the  first  time  his  electric  motor-driven 
" Nuklena  ” vacuum  cleaner.  An  interesting  exhibit  is  that  of 
Smoke  Consumption  Ltd.,  of  82,  Victoria  Street,  S.W.,  who  show 
Cowper-Cole’s  patent  “Caloriser”  for  applying  in  the  furnaces 
of  Lancashire  and  other  boilers,  and  give  a demonstration  by  means 
of  a small  model  furnace,  &c.,  of  the  smoke  consuming  capabilities 
of  the  appliance.  A certain  length  of  the  flue  behind  the  bridge  is 
lined  with  bricks  made  of  a material  which  becomes  incandescent 
more  readily  and  at  a lower  temperature  than  ordinary  fireclay. 
At  the  end  of  this  space  a combustion  wall  is  built  right  across  the 
flue,  having  a large  square  aperture  serving  as  a manhole,  and  built 
up  of  a number  of  specially-formed  “ Caloriser  ” tiles.  As  the 
gases  evolved  from  the  flue  pass  over  a narrow  opening  above  the 
bridge,  they  expand  into  the  large  and  highly  heated  space  between 
the  bridge  and  the  combustion  wall,  and  become  well  mixed,  owing 
to  the  retardation  of  their  velocity  before  passing  finally  between 
the  incandescent  tiles  which  foTm  the  combustion  wall.  A large 
and  effective  exhibit  of  gas  and  electric  lighting  and  bell  and  other 
electrical  manufactures  is  shown  by  Messrs.  Falk,  Stadelmann  and 
Co.,  Ltd.,  of  Farringdon  Road,  E.O. ; the  “ Efesca  ” metallic- 
filament  lamps  making  a brilliant  display.  The  Harquin  Pendant 
Co.,  of  136,  Kentish  Town  Road,  N.W.,  have  on  show  their  patent 
electric  pendant  and  cord-ab°orbing  and  other  fittings.  Messrs, 
w.  Canning  & Co.,  of  Great  Hampton  Street,  Birmingham,  have  a 
large  and  well-arranged  stahd  which  catches  the  eye  immediately 
one  enters  the  Hall,  where  their  electro-plating  and  polishing 
machines,  plating  dynamos,  motor- generators,  electric  motor 
polishers,  and  other  manufactures  may  be  seen.  t 

The  White  City  Exhibition— We  went  to  visit  this  Exhibition  at 
Shepherd’s  Bush  the  other  day,  in  complete  ignorance  as  to  the 
extent  and  character  of  the  engineering  and  electrioal  exhibits, 


excepting  that  we  knew  that  the  Simplex  Conduits  “ Electric 
Home”  display  was  well  worth  seeing.  Our  impressions  of  this 
we  have  already  published.  As  to  the  other  exhibits,  well  they 
require  only  brief  mention,  for  compared  to  last  year,  they  occupy 
very  little  space  indeed.  By  far  the  largest  is  that  of  the  Cowper- 
Coles  Engineering  Co.,  Ltd.  It  is  an  instructive  exhibit  of  their 
electro-deposition  and  electro-galvanising  processes,  and  other 
plant,  and  we  may  allude  further  to  it  in  a later  issue.  Messrs. 
Babcock  & Wilcox,  Ltd.,  have  a model  of  their  boiler  surrounded 
by  a wilderness  of  open  space,  which  might  have  been  occupied  by 
other  stands  if,  we  suppose,  exhibitors  could  have  been  obtained. 
Not  far  away  there  is  a joint  exhibit  by  several  contracting  farms 
showing  a section  of  the  Cental  London  Railway  tube  with  a coach 

standing  therein.  The  Norwegian  Nitrate  Works,  Ltd.,  of  Christiania, 

are  present  to  draw  attention  to  their  manufacture  of  atmospheric 
nitrogen  by  electricity.  The  Western  Electric  Co.’s  stand  consists 
of  a large  neat  show-case  containing  specimens  of  their  telephone 
cables  and  instruments,  and  other  manufactures.  Electric  lighting 
fittings  are  exhibited  by  Messrs.  Tredegar*  Co., and  electro-medical 
apparatus  (Holmquist)  is  displayed  by  the  Regent  Electric  Co.,  Ltd. 
In  addition  to  the  foregoing,  some  other  stands  were  still  erecting 
at  the  time  of  our  visit — perhaps  they  will  be  electrical,  perhaps 
not,  and  may  be  they  are  intended  for  next  years  Japanese 
Exhibition. 

Trade  Announcements. — The  British  Insulated 

and  Helsby  Cables,  Ltd  , of  Montreal,  have  sold  their  interests 
in  Canada  to  the  Canadian  British  Insulated  Co.,  Ltd., 

M Messes.  F.  C Edey  & Co.,  electrical  contractors,  have  removed 
from  Ludgate  Hill,  where  they  have  been  for  the  last  16  years,  to 
larger  premises  situated  at  25,  Warwick  Lane,  E.C.  Their  tele- 
phone number  is  unaltered — viz.,  “2,547  Central.  . 

The  Midland  Electric  Manufacturing  Co.,  Ltd.,  of  .Bir- 
mingham, have  appointed  Messrs.  Downes  & Davies,  67,  Stanley 
Street,  Liverpool,  as  their  sole  agents  for  Lancashire  and  Cheshire. 

Mr.  H.  G.  Nicholls,  who  has  for  several  years  been  assistant 
general  manager  of  the  Canadian  General  Electric  Co  and  the 
Canada  Foundry  Co.,  has  resigned  that  position  in  order  to  go 
into  business  for  himself.  He  has  organised  a company  called 
Factory  Products,  Ltd.,  with  offices  in  the  Confederation  Life 
BuildiDg,  Toronto,  for  the  purpose  of  acting  as  Canadian  selling 
agents  for  representative  manufacturers.  _ 

Mr  H T Boothroyd  announces  that,  in  consequence  of  his 
parlnership  with  Mr.  A.  M.  Hyslop  having  been  dissolved  by 
mutual  consent,  the  business  of  H.  T.  Boothroyd,  Hyslop  & Co. 
has  been  converted  into  a private  limited  liability  company  ULder 
the  title  H T Boothroyd,  Ltd.  The  management  will  be  under 
his  personal  control  as  sole  proprietor  and  governing  director. 

To  Advertisers. — We  occasionally  receive  advice  from 
visitors  who  call  upon  us  here,  hailing  from  secluded  quarters  of 
the  Colonies  and  other  parts,  showing  that  the  facilities  for  gam- 
ing information  regarding  what  is  going  on  a few  hundred  miles 

away  from  them  are  very  poor.  Indeed,  they  frequently  find 
our  own  pages  matter  of  interest  to  them  relating  to  doings 
of  their  Colonial  brethren  which  has  not  reached  them  until 
we  have  fiist  published  it  here.  If  this  applies  to  editorial 
matter  and  among  purely  electrical  men,  it  also  certainly  equally 
applies  to  advertisements,  which  aim  to  reach  the  ° 

other  industries  who  cannot  be  expected  to  know  electrical 
addresses.  The  Colonial  and  foreign  reader  in  a large  land  such 
as  for  example,  Australia,  may  be  in  absolute  ignorance  of  the 
addresses  of  representatives  of  British  firms  who  have  tranche 
more  or  less  in  his  vicinity.  The  point  has  been  mentioned  before, 
and  we  notice  with  interest  that  one  of  His  Majesty  s Trade  Co 
missioners  for  Australia  has  sent  home  a suggestion  to  British 
manufacturers  to  which  they  should  give  heed  in  PreP«mg  their 
advertisements  for  the  Electrical  Review.  He  says  that  where 
British  firms  advertise  in  trade  newspapers  which  circulate  out 
there,  it  would  be  of  interest  to  prospective  customers  if,  in 
preparing  their  advertisement,  care  were  taken  to  give  the  name 
of  the  Australian  agent,  if  such  there  be,  together  with  thetele- 
graphic  address  and  name  of  code-book  adopted.  We  leave th® 
suggestion  with  the  electrical  trade.  It  is  a small  thing,  but  it 
may  mean  all  the  difference  in  the  world  between  getting  or  losm| 
a contract,  possibly  allowing  it  to  go  to  some  more  pushful  firm  m 
another  country  instead  of  coming  to  the  old  country. 

Annual  Outings.— The  Bryant  Trading  Syndicate, 

Ltd.,  held  the  annual  outing  of  their  “Metalite  ’ lamp  worksstafl 
on  Saturday  last— at  the  cost  of  the  directors— when  about  200  of 
the  girls  spent  a thoroughly  enjoyable  day  at  Brighton.  Sports 
were  held  during  the  morning,  and  some  novel  and  appropriate  com- 
petitions were  introduced,  such  as  the  Metalite  lamp  and  spoon 

instead  of  potatoes.  After  dinner,  which  wae £ 
Royal  Hotel,  the  managing  director,  Mr.  Joseph  Metcalfe, .fluted 
the  staff  for  their  loyal  service.  The  prizes  were  then  d^tnbuted 
by  Mrs.  Metcalfe,  who  in  turn  was  presented  with  a beautiful 

b0TfaeCsttaff  of  th^GuiLDFORD  Eleotricity  Supply  Co.,  Ltd.,  held 
their  fourth  annual  outing  on  Wednesday,  they 

journeyed  to  Bournemouth.  The  party  left  Guffdford 
6 o’clock  in  the  morning,  and  immediately  °“  a^val^j  “ “aB 
mouth  partook  of  breakfast  at  the  Wilberforce  Hotel.  Dinner  wa 
served  at  the  London  Hotel,  and  in  the  afternoon  an  enjoyable  trip 
was  made  to  Swanage,  where  tea  was  served.  . f*.«o+iA« 

On  Saturday,  July  17th,  the  employ  ds  of  tke  electric  fcractio 
maintenance  department  of  the  Metropolitan  Ratlway  Wobk9, 

Neasden,  w’ent  for  their  firBt  annual  outing  to  Southsea.  The  pa  7 
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assembled  at  the  Wiltshire  Lamb  Hotel,  where  dinner  was  served, 
after  which  various  toasts  were  proposed,  and  Mr.  Onions  in  his 
speech  remarked  that  the  party  was  largely  indebted  to  the 
generosity  of  the  numerous  subscribers.  A short  musical  pro- 
gramme, provided  by  several  of  the  members,  followed. 

On  Saturday  last  the  annual  outing  of  the  staff  of  Mb.  W . D. 
Willson,  electrician,  of  High  Street,  Croydon,  was  held,  a journey 
being  made  to  Stafford  Woods,  near  Eden  Bridge,  by  brake,  where 
lunch  and  tea  were  served.  The  company  were  favoured  with 
splendid  weather.  An  aftercoon  cricket  match  and  evening  sports 
were,  among  the  day’s  features,  productive  of  much  pleasure.  On 
the  journey  home  the  brake  was  illuminated  by  Osram  lamps. 

On  Saturday  last  the  employes  of  Messrs.  Rawlings  Bros. , Ltd., 
of  Kensington  and  Belgravia,  held  their  annual  outing,  Fangbourne, 
the  spot  selected  on  this  occasion,  being  reached  before  9 am. 
The  party  was  100  strong.  A cricket  match  between  the  Visitors 
and  Office  Staff  v.  the  Works  Staff,  in  which  the  latter  were 
victorious,  together  with  sports,  filled  the  morning’s  programme, 
and  at  noon  the  party  repaired  to  Ye  Olde  George  Hotel.  The 
weather  being  fine,  there  wa9  no  desire  to  prolong  the  speech- 
making after  dinner  longer  than  was  necessary.  Mr.  T.  S.  Rowden 
proposed  the  toast  of  the  employes,  which  was  responded  to  by 
Mr.  F.  B.  Howard.  The  chairman,  Mr.  W.  R.  Rawlings,  in 
responding  to  the  toast  of  “The  Firm,”  proposed  by  Mr.  A. 
Hanham,  remarked  that  owing  to  the  unprecedented  pressure  of 
work  in  the  motor  department,  practically  the  whole  of  that  branch 
had  had  to  remain  at  work,  and  were  unable  to  be  with  them. 
He  was  glad  to  be  able  to  report  that  steady  progress  was  being 
maintained  by  the  firm,  and  he  could  not  too  often  remind  them 
that  the  interests  of  the  firm  and  of  the  employ^  were  identical. 
Mr.  A.  Sharp  then  proposed  the  toast  of  “The  Chairman  and 
Managing  Directors,”  which  was  briefly  responded  to  by  the  chair- 
man. Later,  the  launch  His  Majesty  was  boarded,  and  a most  pleasant 
afternoon  was  spent  admiring  the  delightful  scenery  and  passing 
the  time  with  musical  and  other  item9.  Returning  to  Pangbourne, 
tea  was  served. 

Bankruptcy  Proceedings.  — Arnold  Roberts 

(Roberts  Brothers),  electrical  engineer,  Bradford. — A first  dividend 
of  2s.  in  the  £ is  payable  July  31st  at  the  offices  of  J.  H.  Haley, 
29,  Tyrrel  Street,  Bradford. 

Private  Meeting. — TV.  J.  Woodward  (trading  as  the 

Vulcan  Electric  Co.),  manufacturing  electrician,  43,  The  Broadway, 
Stratford. — A meeting  of  the  creditors  was  held  on  July  15th, 
when  a statement  of  accounts  as  at  July  9th  last  was  presented. 
This  showed  liabilities  amounting  to  £872,  of  which  £308  was  due 
to  trade  creditors  and  £521  to  cash  creditors,  the  balance  of  £42 
representing  claims  by  workmen.  There  were  preference  claims 
for  £16,  and  after  providing  for  these  the  assets  were  expected  to 
produce  £85,  or  a deficiency  of  £787.  It  was  pointed  out  that  the 
assets  had  been  written  down  by  no  less  than  50  per  cent. 
Apparently  the  whole  of  the  deficiency  had  arisen  during  the  last 
12  months.  A balance-sheet  was  prepared  at  the  end  of  December, 
1908,  and  this  showed  that  there  was  little,  if  anything,  wrong 
with  the  concern.  For  the  six  months  ending  June  30th  of  the 
present  year  there  had  been  a net  loss  on  the  trading  of  £369. 
The  debtor  had  no  offer  to  make,  and  stated  that  he  could  not  see 
his  way  to  continue  the  business.  The  matter  was  discussed  at 
some  length,  and  eventually  it  was  decided  that  the  estate  should 
be  realised  under  a deed  of  assignment.  Mr.  G.  Corfield,  of  Messrs. 
Corfield  & Cripwell,  accountants,  Finsbury  Pavement,  E.C  , was 
appointed  to  act  as  trustee  in  the  matter. 

First  Meeting. — William  Thomas  Harris  (trading 

as  W.  T.  Harris  & SonB),  electrical  engineer,  460  and  464,  Com- 
mercial Road,  and  47,  Emanuel  Street,  Portsmouth. — lhe  first 
meeting  of  the  creditors  in  this  case  wa9  held  on  Monday  last  at 
the  Official  Receiver’s  Offices,  Cambridge  Junction,  High  Street, 
Portsmouth.  The  Official  Receiver  stated  that  there  was  a reason- 
able prospect  of  the  creditors  receiving  20b.  in  the  £,  and  there  was 
a proposal  to  leave  the  debtor  some  part  of  the  business.  It  seemed 
as  though  he  had  had  more  than  he  could  manage,  but  he  believed 
the  part  of  the  business  that  it  was  desired  to  leave  him  could  be 
managed  by  him  to  his  profit.  It  was  a matter  for  the  trustee  and 
the  Committee.  It  was  ultimately  decided  that  Mr.  E.  W.  C. 
Whittaker,  of  Southampton,  Bhould  be  the  trustee,  a Committee  of 
Inspection  being  also  appointed,  consisting  of  Messrs.  Johns,  Grace 
and  Hutchings.  The  following  are  creditors : 


Armorduct  Manufacturing  Co.,  Ltd.,  London  £lf, 

Braulik,  G.,  London. . ..  ..  18 

Bates,  W.  A.,  Ltd.,  Leicester 24 

Canning,  W.,  & Co 32 

Grace,  Mrs.,  Ryde 50 

Hutchings,  C.,  & Son,  Portsmouth  11 

Johns,  Southampton  100 

•'  Bankers,”  Portsmouth  . . 297 

Ryder,  Portsmouth . . 40 

Vacuum  Oil  Co.,  Ltd.,  London 14 

Woodgate  Bros.,  Tiverton  19 

Palmer  Tyre  Co.,  Ltd.,  London 10 

Fully  secured  creditors 3,150 

Preferential  creditors  for  proportion  of  apprenticeship 

premiums 65 


Annual  Holidays. — The  Adams  Manufacturing  Co., 

Ltd.,  of  Bedford,  announce  that  their  works  and  offices  will  be 
closed  from  Saturday,  July  31st,  till  Monday,  August  9tb,  though 
a small  staff  will  be  retained  to  attend  to  matters  of  urgency. 

The  Electric  and  Ordnance  Accessories  Co.,  Ltd.,  of  Aston, 
advise  the  trade  that  their  works  and  offices  will  be  closed  from 
the  night  of  Friday,  July  30tb,  until  Monday,  August  9th,  but  a 
small  staff  will  be  in  attendance  to  handle  pressing  matters. 

The  New  Brotherton  Tore  Co.,  Ltd.,  of  Wolverhampton, 
state  that  their  works  and  offices  will  be  closed  for  holidays  and 
stocktaking  from  August  2nd  to  7th. 


Dissolutions  and  Liquidations. — The  Auto- 

Claw  Co. — The  examination  of  the  directors  in  this  matter  will 
be  held  before  the  Registrar  at  the  Companies  Winding-Up 
Department,  Bankruptcy  Buildings,  Carey  Street,  on  Tuesday, 
27th  inst.,  at  2.30. 

Electric  Taxicab  Co.,  Ltd. — A meeting  is  to  be  held  at 
7,  Hertford  Street,  Mayfair,  W.,  on  August  19th,  to  hear  an  account 
of  the  winding-up  from  the  liquidator,  Mr.  W.  Milne. 

The  London  Electrobus  Co.,  Ltd — A petition  for  the  winding- 
up  of  this  company  has  been  presented  by  Messrs.  Pritchetts  and 
Gold,  Ltd.,  creditors,  and  is  to  be  beard  on  July  27th. 

Uxbridge  and  District  Electric  Supply  Co.,  Ltd. — First 
meetings  of  creditors  and  contributories  arc  to  be  held  at  Carey 
S.reet,  W.C.,  on  July  29th. 

The  Electrical  Works  and  Development  Co.,  Ltd. — Creditors 
must  send  particulars  of  their  debts,  &c.,  to  the  liquidator,  Mr. 

R.  A.  Boughton,  52,  Gracecburch  Street,  E.C.,  by  August  31st. 

Hobart  & Ellis  and  H.  M.  Hobart,  consulting  engineers, 

Gswaldestre  House,  Norfolk  Street,  W.C. — Messrs.  H.  M.  Hobart 
and  A.  G.  Ellis  have  dissolved  partnership.  The  address  of  Mr. 
Ellis,  who  retires,  is  now  Giiterstrasse  274,  Basle,  Switzerland. 

Mountain  & Gibson,  Ltd. — The  petition  for  the  winding-up  of 
this  company,  which  came  before  the  Court  of  Chancery  of  the 
County  Palatine  of  Lancaster  on  July  8th,  was  adjourned  until 
July  26th,  when,  in  consequence  of  the  shareholders  having  on 
Jnne  30th  resolved  upon  voluntary  liquidation,  the  Court  will  be 
asked  to  continue  this  voluntary  liquidation  under  the  supervision 
of  the  Court,  instead  of  making  an  order  for  the  winding-up  by  the 
Court. 

Santoni  Abo  Lamp  and  Engineering  Co.,  Ltd. — Creditors 
must  send  the  usual  particulars  to  the  liquidator,  Mr.  W.  M. 
Whyte,  11,  Queen  Victoria  Street,  E.C.,  or  to  Mr.  G.  E.  Corfield, 
Balfour  House,  Finsbury  Pavement,  E.C.,  the  liquidators,  by 
August  20th. 

British  Medical  Association’s  Exhibition,  Belfast.— 

Messrs.  Siemens  Bros.  & Co.,  Ltd.,  of  Caxton  House,  Westminster, 

S. W.,  inform  us  that  they  are  showing  some  interesting  novelties 
and  improvements  in  electro-medical  and  other  appliances  at  the 
above  Exhibition.  The  most  recent  advances  in  X-Ray  work  have 
been  instantaneous  radiography  and  the  production  of  unidirec- 
tional high-tension  current  without  the  aid  of  induction  coils  and 
interrupters ; both  these  functions  are  fulfilled  by  the  new  Siemens 
X-Ray  outfit  with  rotary  high-tension  rectifier.  The  outfit  com- 
prises a special  transformer  with  sub-divided  primary,  which  is 
connected  direct  to  an  a.o.  supply ; the  alternating  current  is 
stepped  up  to  the  pressure  necessary  for  the  tube,  and  is  then  com- 
muted by  means  of  a rectifier,  which  is  rotated  by  a self-starting 
synchronous  a.c.  motor,  also  connected  direct  to  the  mains.  Where 
only  a d.o.  supply  is  available,  a rotary  converter  is  connected  to 
the  mains  ; this  generates  alternating  current  and  also  rotates  the 
rectifier.  The  chief  advantages  of  this  system  are  that  inverse 
radiation  is  entirely  eliminated,  and  the  plant  provides  a large 
reserve  of  energy  suitable  for  instantaneous  radiography. 

Messrs.  Siemens  are  also  showing  one  of  their  new  “ G.P.  ” X-Ray 
outfits,  which  has  been  designed  to  bring  the  price  of  such  apparatus 
within  the  means  of  the  general  practitioner,  whilst  the  workman- 
ship and  material  are  very  high  class.  The  outfit  consists  of  a 16-in. 
spark  induction  coil,  spark-gauge,  switch-table  and  Wehnelt  inter- 
rupter. All  the  apparatus  iB  mounted  on  a protective  screen  lined 
with  lead,  and  provided  with  a lead- glass  window.  Another 
exhibit  in  this  connection  is  their  so-called  Universal  and  safety  pro- 
tective tube  stand,  a general  utility  apparatus  for  holding  the  patient 
securely  in  the  standing  or  sitting  position,  and  protecting  him  and 
the  radiographer  from  the  harmful  effects  of  the  X-rays,  while 
permitting  the  free  movement  of  the  fluorescent  screen  or  dark 
slide  in  any  direction  in  relation  to  the  patient. 

Another  electrical  novelty  exhibited  by  Messrs.  Siemens  Bros,  is 
their  clinical  temperature  recorder.  This  consists  of  a platinum 
spiral  in  a quartz  tube,  known  as  the  “ resistance  thermo- 
meter,” which  is  inserted  into  a suitable  part  of  the  human  body ; 
a 4-volt  accumulator  battery  ; a regulating  apparatus ; and  a record- 
ing milli-voltmeter  of  the  well-known  8iemens  type,  as  used  for 
thermo-electrical  measurements,  &c.  The  instrument  is  supplied 
in  two  patterns,  with  suspended  or  pivoted  moving  coil,  and  both 
patterns  can  be  provided  with  a slow  or  quick  recording  device. 
With  this  apparatus,  investigations  can  be  made  over  periods  of 
several  days,  and  continuous  curves  obtained  in  order  to  demonstrate 
the  progress  of  pathological  cases  and  the  effects  of  the  adminstra- 
tion  of  drugs,  &c. 

Messrs.  Siemens  Bros.  &Co.  also  exhibit  radium,  radio-active  sub- 
stances with  applicators  for  treatment,  and  radio-active  earth,  for 
local  application,  &c. 

New  Tantalum  Lamp. — Messrs.  Drake  & Gorham, 

Ltd.,  announce  that  they  are  putting  on  the  market  anew  type  of 
high-voltage  tantalum  lamp  suitable  for  direct  current,  200  to  230 
volts,  to  give  25  c p,  at  an  efficiency  of  1'7  watts  per  candle.  It  is 
supplied  in  either  bell  or  spherical  shape. 

Catalogues  and  Lists. — British  Thomson-Houston 

Co.,  Ltd.,  Rugby.— Leaflet  No.  2,117,  giving  an  interesting  partial 
list  of  Cnrtis  steam  turbines  which  have  either  been  installed  or 
are  in  course  of  construction. 

Stolzenbebg  Patent  File  Co.,  50/53,  Bishopsgate  Street  With- 
out, E.C.— Illustrated  leaflet  of  Stolzenberg  roll-top  desks,  with 
interchangeable  fitments  for  same. 

Vortex  Pulley  and  Belting  Co.,  Tower  Royal,  E.C. — Reduced 
price  list  of  “ B B ” wood-split  pulleys. 

C.  Herrm.  Findeisen  Maschinen  Fabrik,  Chemnitz- GableDZ. 
— Illustrated  price  list,  with  letterpress  in  English  and  three  other 
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languages,  relating  to  electric  passenger  and  goods  lifts,  travelling 
cranes,  &c. 

Messes.  J.  H.  Heathman  & Co.,  Parson’s  Green,  Fulham,  S.W, 
—New  price  lists  in  the  firm's  well-known -style  of  steps,  ladders, 
tower  ladders  and  other  specialities  of  the  e:uo  cla.s,  lot  which 
Mr.  Heathman  is  so  well-known. 

Premier  Electric  Heaters,  Ltd., > Ashley  Street,  Birmingham. 

— Two  new  lists  have  been  issued  relating, to  the  Premier  flat-irons, 
kettles,  &c.  They  contain  particulars  and'  prices  of  _ a 'number  of 
appliances  introduced  since  ‘he  firm’s  first  list  was  issued.  The 
variety  of  irons  ranges  from  3 lb.  . o 24  lb.  in  weight,  end  the 
other  manufactures  include  a selection  of  kettles,  hot  water  jugs, 
hot  plates,  shaving  pots,  &c.,  inc'uding  some  cheap  pattern -kettles. 
The  heating  element  is  the  “ Premier  ” improved  strip  with  simpli- 
fied means  of  fixing,  which  is  shown  in  the  lists.  We  understand 
that  the  apparatus  Is  in  all  cases  guaranteed  for  12  months. 

The  London  Advertising  Letter  Co.,  10,  Charles  Street, 
Hatton  Garden,  E.G.— Twelve-page  pamphlet,  giving  particulars 
a ad  prices  of  “ Serchlitc  ” electric  signs  and,  electric  fetters  for  out- 
side and  inside  ilium inatlbs.  1 

Messrs.  A.  E.  Loc.  Court  & Cie,  88  92,  Rue  Roherf,  Lyon  - 
Illustrated  price  list  in  French  of  the"  11  E;  ' i.ic  lifting 
t&ckls. 

Messrs.  Arthur  Jopling  .&  Co.,  10,  Westmorland  Buildings, 
Aldersgate  Street,  N.C.— List  containing  a description  cf  Jopling’s 
Sunny  flame  and  Economic  enclosed  are  lamps,  also  a 44-pi.ge 
catalogue  showing  and  giving  prices  of  a groat  variety  of  eicctrkal 
devices,  such  as  lampholders,  s t. itches,  Cut-outs,  ball  nr. mgs,  water- 
tight fittings,  flexible  wires,  bell  indicators  and  accessories, 
batteries,  fans,  shades  and  so  oh. 

Sun  Electrical  Co..  Ltd.,  Charing  Cross  Road,  W.C.— New 
catalogue  Section  L (12  pages)  showing  and  slating  prices  of  a 
variety  of  novel  anci  useful  designs  of  glass- sondes  for- electrical 
fittings,  including  pines  for  metal  filament  lamps,-  silvered  g ass 
reflectors,  &c. 

British  Electrical  and  Manufacturing  Co.,  3,  S’  Nicholas 
Buildings,  Newcastle- on-Tyne — Catalogue.  No.  424.  (40  pages)  _ 
dealing  fully  in  a number  of  sections  with  their  iron-armour  d 
insulating  conduit  and  fittings;  Green  field. flexible  stcci- r.raibi.r  d 
conductors  and  fl  ixjb’e  c-.rd  .fittings  for  the  latter,  Greenfield 
flexible  steel  conduit,  single  and  double. strip  types,  < r at-iron  outlet 
and  junction  bores  and  covers,  knock-out  boxes,  and  a great 
variety  of  other  fittings;  also  a companion  pamphlet  giving  a h-t 
of  buildings  which  are  wired  on  the  GreV.  field  M e'  " The  com- 
pany are  acting  agents  in  the  United  Kingdom  for  the  manu- 
facturers of  this  system,  which  brs  been  in  use  in  Ihe  United 
States  for  many  years,  and  on  some  important  insfailcticiis  in  this 
country. 

India-Rubrer,  Gutta-Percha  and  Telegraph  Works  Co., 
Ltd.,  Silvertown,  E. — Twenty- page  illustrated  catalogue  and  price 
list  of  mechanical  lubber  goeds,  including  rubber  r-1  eeting,  trolley 
wheel  covering,  steam  and  suction  hose,  machine  j Kit  •?,  cqrrugc.1t  d 
matting,  rubber  gloves,  &a.  Copies  of  the  list  tray  be  obtained  on 
application  by  those  specially  interested. 

The  A.E.G.  Electrical  Co.  of  South  Africa.  Ltd,,  Carton 
House,  Westminster. — Batch  pf  lists  relating  to  various  manu- 
factures, as  follows  Slow-speed  three-phase  motors;  large  three- 
phase  induction  motors  (outputs  100  to  1,000  h v.)  ; three,  two  and 
single-phase  induction  motors  (7'5  to  100  u p.)  ; small  uor  t -nuom- 
current  motors  and  generators  (outputs  up  to  7 u p.  and  £'75  Ktv.)  ; 
iron  sivitch  cases  for  pressures  up  to  7,500  volts;  electric  p.z  ntaling 
and  tempering  plants  ; lift  control  lit  g gear  A ll  the  lifts  a re  very 
complete  with  tabular  information  as  to  weights,  priors  &.«. 

Australia. — The  Australian  Customs  authorities  have 

recently  given  a decision  to  the  e fleet  that  ‘re.,  fi.n  i c ils  with 
arc  lamps”  are  to  be  classified  : 3 electrical  appliances  under 
No.  177c  of  the  Tariff,  the  duty  being  20  p-.  r wn  . r .-  , . on 
both  British  and  foreign  manufactures. 

Italy.  — A new  company  lias,  just  bccij  formed  in  Milan- 
with  a capital  of  £20,00$ and  the  title  La  SpcietfuElett  'oteebnica 
Commerc  ale  It.aliana.  The  Allg.mc  tie  K ktricitals  Gen ’fichutt, 
of  Berlin,  is  interested  in  the  new  undei  t-i>  iug. 


LIGHTING  and  POWER  NOTES. 

Aylesford, — Messrs.  Foote Milne  have  informed  the 

U D C.  that  they  intend  applying  for  n prov.  order  for  electric 

light. 

BecKenliatil  - Tth;H  been  u ported  to  the  (Council  that 

in  two.cases,  occupi-rs  ofhousi  i with  free  wiring  install-iions  have 
altered  the  installations  by  fixing  transformers,  and  it  has  been 
decided  to  inform  then  that  if  the  iust.ulh-.Uo-is  . re  not  rer 
instated  in  their  former  condition  within  14  days,  or  in  the  alter- 
native the  Council’s  new  free  wiriDg  agreement,  is  not  s gned,  legal 
proceedings  will  be  commenced. 

Bedford. — A letter  hai'bfSen  received  fiom  the  L.G  R. 
refusing  to  extend  from  10  years  the  period  for  the  repayment  of  tbe 
loan  recently  raised  f or  substi’-nting  electric  lamps  for  gas  lumps  in 
the  street  lighting. 

Blairffowrie  (Perlhsbiro).— Iutimation  has  been 

received  by  the  T.C.  from  Meurs.  1 note  A Milne,  London,  that 
they  are  applying  for  a provisional  Of'U  r.tCJ  snpply  > L'otric  I fid  1 'SR 
within  tbQ  Ijuri’b  gwa 


Chile.— The  German  Consulate  in  Valparaiso  states  that 
the  following  concessions  li  ve  been  recently  granted : — To  the 
8 iet<W‘  A < uyme  flu  Me’aUurgie.  Eh/ tmt / ■ oquu  du  Chili,  of 
Cor,  barbell;!,  utili-e  tho  river  Combs'  ■■el!;''  for  (b'e  generation  of 
electric  energy;  to  Messrs.  Muxipao  Sehmidlin  and  Ramon  del 
-Gazo,  of  Sar  tb-.go,  to  utilise  the  river  Colin*1  (province  of  Santiago) 
for  the  f.  r.  o pi., -use;  and -to  Messrs.  Luis  and  Csv&ldo  F de 
Castro  and  Or.  ailo  V -ivvart’-f  of  To  opilla,  to  utilise  the  river  Loa 
(province  of  Antofagasta)  foiz  the  gem-ration. of  electric  energy  to 
the  extent  of  15.000  ii. r.  - ' , ■ ’g -. 

CoRt.iHe-ital  Notes.— Scandinavia.— A company  has 

recently  been  formed  with  , the  title  Nordieke  ,Bolaget  for 
Met  all  rad!  a '.-.per  to  acquire  and  e’xplo'i  t,h<-  S vedin,  Norwegian, 
Danish',  and  Finnish  rights  in  the  “ Z ” ( Zircon-Wolf ram)  metal 
filament  electric  lampi.  The  new  concern  is  not  establishing  works 
on  its  own  a -count,  but  has  arranged  with  the  Glodlampfabrik,  of 
Stockholm,  for  the  manufacture  of  the  lamps.  - . 

The  Rjubtnfos  Co.,  which  was  formed  not  long  ago  for  thepur- 
poee  of  fixing  nitrogen  from  the  air,  is  about  to  harness  the  Rjtikan 
Wat  rfalls,  which  are  the  highest  in  Norway,  and  well  known  on 
account  of  their  beauty.  The  company  has  recently  ordered  electric 
geo  era  tom  of  about.  70,000  n.l1.  in  all  from  the  All  to  ana  Svenska 
Elekiiiska  Aktfe  t about  £.75.555/  Tenders  were  received 

fr: . /II  the  lea  l g firms  in  Europe  and  Am'  ilea,  snd  a similar 
coni i act  h ;;  been  given  to  Messrs.  Brown,  Boveri  & Co,  of 
Baden,  Switzerland.  Toe  contract  comprises  the  delivery  of 
four  double  gr  - eri‘.  rs  and  one  single  generator,  each  with  a 
capacity  of  17,000  H p.  • ■ .T-d 

The  complete  -..Unit  of  the Rjukan-Waterf  ills  will  have  a capacity 
of  170,000  H.p.,  and  the  tlectri  .al  power  station  will  probably  be 
_ the  largest  iulhe  world.  . . . --- 

“Aotibia. — A company  has  lately  b’en  formed  in  Paris  with  the 
title  ;he  K-’IsR '.Yudin he  G ariischaft-  fur  Hydro-elektrische 
Industrie  so  .wet  down  pit  nr,  to  utilise  certain  available  water  power 
at  Olocac,  Croatia,  in  the  generation  of  electrical  energy  for  lighting 
and  power  pinpoics. 

iaiv-slpn;.— Tbe 'T.C.  lias,  declined  to  entertain  an  offer 
of  the  Colin- .:e7.  Electric  Power.  Development'  Syndicate,  Ltd.,  to 
supply  electricity  in  bulk. 

CLipp.  :■  h .-m.— The  T.C.  has  signed- an  agreement  with 

tli  ck'otri  Ji'-hbug  ccmvany  for  the  eifsolishment  of  electricity 

works  on  the  site  of  the  old  gas  works. 

Bunt-  - — A sc'ionr-  fire  broke  out  at  the  Corporations 

Dud  hope  Crete.  citv  woiks  on  Wednesday,  the  14th  inst. ; 

about  4.45  p m eroolre  v.its «. Served  issuing  through  the  floor  imme- 
diately above  t ‘ tent,  and  a hurried  examination  revealed  the 

fact  that  the  dift.ri  ut:on  cables  h:d  cacgiit  fire.  The  staff  fire 
brigade  v,  re  ix  > /.  Ji;  'cly  call,  d out,  l et  so  alarming  did  the 
situation  become  that  it- was  thought  advisable,  to  call  the  city_ 
fire  l-rigado.  Within  a fe-v  u-ominU  of  the  outbreak,  the  flames 
rea  bed  is  hi.th  as  the  roof,  a matter  of  -fit  ft'.,  s’orohiug  the  wood 
and  hr.  uking  aim  -f  every  pane  of  glass.  Meanwhile,  the 
genn/.tii'.g  plant  had  bctu  completelj'  fhr.t  down,  and  within  half 
an  hour  the  fire  brigade  had  the  conflagration  subdued.  An  examina- 
tion p.hpv/.  - insulation  of  icrue  C3  cables  in  the  basement 

bad  been  coc  yle-tely  burned  away,  leaving  the  bare  qppper  wire, 
while  two  H’incs  :u  d dynamos  which  are  at,  present  not  ia  use 
and  wore  in  tbe  ha  . mn‘t.  were  also  very  severely  damaged  by  fire 
and  water.  Two  rotary  converters  and  certain  local  sub- 
station switchgear,  r,  vutly  erected,  were  . situated  close  to 
whore  th.  fire' originated;' I nt,  foituTtately-,  no  serious  damage 
was  dour,  with  tbe  execution  of  a flight  ’"jury  caused  by  the 
warn-  At  no  bine-  could  be  -done  in  the  way  of  supplying 

current  again  until  had  been  jSpaired,  this 

Urdu,  i . o ' by  9 o’clock  the  work 

was  , ilislisd  as*  to . p i • supply  of  current  for 

lighting  be-.  ,v  provided."  After  lightlftg'  Lad  been  Supplied,  efforts 
were  fn xt  dir;  i cud  too  aula  provid  rg  for  the  tramway  supply.  This 
was.'  acComplihhed  a li..  r 11  p.m.,  while,  at  the 

same  time,  light  was  supplied  to  the  whole  nreanf  supply  with  the 
exception  <f  Uoeuce,  which'  ia  i the  district  furthest  from  the 
station  The  amount  of  M e damage  is  esiimr.ttd  at  £1,400,  and  it 
is  fully  covered  by.  u uracce.  The  cause  of  tbe  fire  is  still  a 


mystery,  and 


miens  theories  havr  been  put  forwaid  ; it  has  been 


the  presence  of  an  explosive  gas 
np* report  was  heard  to  account  for 


suggobti  d that  it  wts  caused 
in  the  cable  trench,  althougl 

this  . 

The  Corporation  Electricity  Department  is  arranging  fon the 
lighting  and  power  required  at  the  new-  submarine  dc]o...  Ten 
arc  lamps  will  be  fitted,  and  the  cablihgyvill  amount  to  £4C0, 

Kasl  and  W>$t  Ashford  (Kent). — Mr.  Mark  Fatker,  - 

of  fiover,  intends  applyiug  forjrov,  criers  for  electricity  supply  in 

the  areas  of  the  Councile. 

rnidiloy. — At  a 06ufn’ence  foiivohM  by  Finchley  to 

conVider  the  Electric  Lighting  Acts  (Amendment)  Bill,  at  which 
Ealit  g East  Haro,  West  Ham,  Hornsey,  Wimbledon,  Barking, 
BnrntP,  Beckenham,  B.-xlcv.  Hartford,  Erith,  Finchley,  Ilfofd, 
Dayton,  Wnlthanisitow  and 'Willeadcn,  were  nproSented,  a rcsolu- 
,ion  \n.  vn.M . i n;  on  sly  purscfi  wo  looming  the  introduction  of  Ine 
Bill  1 ut  rogrettirig  fbat  bv  the  nmeiitlment  n>aae  in*  the  Bill 
during  its  pci  . iule  ‘nrciugh  the  Hous6  of  Lords  the  power  to  pro* 
vid.  and  let  ft  i tare  electrical  fittings  had  been  restricted  to  their 
provision  u » through  a contractor,  and  expressing  the  hops 
that  this  ibstrictioh  will  ba  removed  when  the  Rill  iff  coiiBidercd 
by  the  HotiRO  of  ComiueUst 
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Greenock. — la  connection  with,  the  negotiations  pro- 
ceedin'? between  the  T.C.  and  the  Admiralty  ter  the  supply  of 
electricity  for  the  new  torpedo  factory,  some  de.ay  hrts  be-'n  caused 
in  the  signing  of  the  agreement  over  3 dispute  on  Clause  12, 
which  bound  the  Admiralty  to  make  a payment  of  £20  p.r  uonth 
in  tbe  event  of  its  not  being  able  to  take  up -a  fall  supply  from  a 
specified  date.  Tbe  T.C.  ha*  agreed  to  dispense  with  tbe  stipula- 
tion provided  the  Admiralty  cono.nts  to  give  at  leas'  four  months’ 
notice  of  the  date  on  "which  it  wilt  be  ready  to  take  up  ■:  supply. 

Hamilton. — The  Ifome  Of'lce  !m- a creed  to  the  request 

of  the  representatives  cf  the  Lanarkshire  Miners'  Fed  -ratij'h  to 
hold  an  inquiry  into  the  circumstances  of  an  accident  ia  Periiegair 
Colliery,  Hamilton,  in  which  three  miner  ' were  killed  "by  art  explo- 
sion while 

' London. — •Mijfvt-EBOXK. — At  the  .meet  in -q  of  the  B-C. 

on  .luly  15fh,  the  Electric  Supply  Committee  rune  led  tjbat  owing 
to  competition  with  pv  vate  plants  it  had  found  it  ne'er-ary  to 
arrange  to  give  special  terms  to  those  consumers  who  had  a 
maximum  demii  d of  53  rw.  amt  upwards,  end  who  sre  prepared 
to  enter  into  an  r.crsement  for  at  least  10  yearn  Too  basis  of  tufe 
agreement  would  be  that  payment  pfc  scale  rate  per  kw.  must  bo 
made  in  advance,  the  rem:.m;rg  charges  being  Id.  per  uni  tor  all 
units  consumed.  This  arrangement  may  in  the  first  pla-e  result  in 
a small  diminution  of  revenue,  i-nt  it  would  not  be  considerably, 
and  the  advantage  for  the  fethre  very  gr^at  The  scale  o’:  charges 
is  as  follows:— 200  few.’  and  up  Yards,  £4  10s.  per  k \v  ; 175  kw. 
and  upwards,  £-1  17s.  61.  ; 133  kw.  and  npw  uds,  £5  5 c ; 125  :;w. 
and  upwards,  £5  12s.  6d. ; 100  kw  and  upwards,  £6;  75  k\  nd 
upwards,  £6  10s.';  50  kw.  and  up  cards,  £7.  One  .penny  per  unit 
is  to  be  paid  in  each  of  the  foregoing  cases  for  all  units  consumed. 
The  statement  of  accounts  for  the  year  ending  ELreh;  31st  lost, 
shows  that  in -place  of  the  estimated  'deficit  of  £0.007,  there  is  a 
debit  balance  of  £3,930  only-,  and  this  nbtwiti: standing  £1,163 
being  sp;rf  in  opposing  Parliamentary  Bills.  Some  9,000,8(31 
units  were  sold  during  the  12  months,  the  actual  iaeepa'e  in  sales 
being  369,750  amts,  an  increase- on  tbe  esttoiat : of  70,861  units.  The 
amount  realised  from  sales  to  co-  airier?,  however,  -.vas  £4,939  below 
the  previous  year's* otal,  but  this  wos-dne  chiefly  to  reductions  in  price 
and  a good  proportion  of  new  business  being  hi  respect  of  the  lower 
class  prices  of  supply.*  Notwithstanding  rim  irc.rc.’wed  on* p ■■*-,  the 
total  expenditure  was  £6,475  below  the  estimate,  and  £10,207  less 
than  in  the  previousyear  Gener-  ‘ion  expenses  were  '623.  per  unit 
sold,  *3  against’ -73d. ; distribution  cc.t  '161..  roancgetDent  cost 
-22d  , while  rend3,  rates  and  sandties  was  19d.  The  repos i ; roc.  .-ds 
to  point  out  that  the  maximum  load  last  year  was  7,077  kw.,  but  the 
12,000-kw.  plant  installed  is  capable  of  dealing  With  a masimi  m 
load  of  10,000  kw.  The  additional  capital  required  for  new. mains, 
connections*  meters,  4c.,  to  deal  with  tbis  increase,  is  estimated  at 
£45,0C0  approximately.  Including  the  last  mentioned  figure,  the 
: capital  expenditure  (excluding  tbe  purchase  or  goodwill  ’ price) 
works  out  at  £59’5  ptr  ifw.  installed,  a lower  figure  -ban  in  the  ease 
of  any  London  undertaking.  The  report  also' deals  .at  some  length 
with  the  necessity,  particularly  in  view  of  the  heavy  fixed  c barges, 
of  increasing  the  sale  of  current. 

Bbbmosdsuv.- -Toe  annual  accounts  of  the  electricity  under- 
taking for  the  year  ended  Match  3lst  last  snow  uhat, 2,781,583  uuits 
were  sold  during  the  12  months,  as  against  the  estimate  of 
3,000,000.  The  actual  income  was  £20,472,  against  tbe  estimate  of 
£21,410.  The  t.itsl  net  expenditure  f r the  year  was  £18,443, 
which  gives  the  cost  of  production  at  l’59d.  per  Unit  sold.  The 
expenditure  consequent  upon  the  Grange  R jad  expk  -ion  was  £176. 
The  estimated  quantity  of- units  to  be  sold,  viz.,  8,000,000,  was  not 
realised,  owing  chiefly  to  consumers  Lavirg  reduced  their  consump- 
tion, due,  to  a large  extent,  aa  far  .88  public  were  con- 

cerned, to  tbe  use  of  metallic-filament  lamps,  -it  w-ks  expected  that 
the  Tiibury  Contracting  Co.  would  take  a two  year:?’  supply ; it 
lasted,  however,  only  for.  15- mouths.  After  paying  interest  and 
instalm-nt3  on  loans,  the  net  profit  on  the  year’s  forking  amounted 
to  £123,  which’  is  to  be  carried  forward'to  the  reserve  fund  for 
; pal  and  interest,  which  will  then  stand  at,-  '£‘8,7682  It  is 
mentioned  that  during  the  quarter  ended  .Tare’ 307b,  1&Q9,  the 
number  of  units  sold  exceeded  those  iu  the  corie°  ponding  period  of 
1908  by  K^per  oent; 

Kkssixgtox. — Tbe.  Borough  Council  is  to  petition  against  the 
London  Electric  Supply  Bill,  upon  the  ground  that  the  measure 
would  deprive  the  Council  of  the  right  to  purebase’the  electrieity 
undertakings  in  Kensington  in  1931,  a right,  which  wa3  conferred 
upon  the  predecessors  of  the  Cocnbl,  the  late  vestry,  by  the  legis- 
lature, in  the  session  of  1888. 

Bktu.'  ai,  Obeen. — The  B.C.  hbshad  under  consideration  the  ques- 
tion of  a supply  of  electricity  for  the  borough.  Not  having  an  under- 
taking of  its  own,  the  question  was  debated  in  ..committee  aa  to 
taking  a supply  from  a neighbouring  borough,  and  on  Thursday, 
July  l£tb,  in  open  Council  the  Electricity  Committee  recommended 
that  a supply  be  taken  off  the  Shoreditch  B.C.  The  recommcncU- 
tion  aroused  much. opposition,  Councillor  Burton  slating  that  the 
proposal  would  bind  the  Betbn-1  Green  Council  for  spven  years. 
Eventaally  the  matter  was  referred  back  to  committee. 

; Hamps-i  •bad.  -An  electrical  exhibition  is  to  be  held  in  the  autumn. 
In  connection  with  the  street  lighting,  94  iroandew  tnt  gas  lamps 
are  to  be  converted  for  electric  lighting  ; the  estimated  .saving  isput 
at  4?.  64.  per  lamp. 

Manchester* — -Another  mains  explosion  occurred  on 
Monday,  last  week,  near  tbe  Exchange.  It  was  at  first  feared  that 
results  as  *ericu3  as  in  the  case  cf  the  Victoria  Arcade  explosion 
which  recently  occurred,  might  ensue,  but  the  electricity  depart* 


nnent  dealt  with  t-  a matter  promptly  and  cut  the  supply  off.  It 
is, understood  ..that,  as  in  the  Arcade,  explosion,  a defective  joint 

was  the  ca us:  of  t'  c trouble. 

A’s-irn. — Tko  B.  of  T.  i an  revoked  the  1902  electric 
lighting  order. 

ties  toil. — The  ir.  1).C:.  -i  4 }?i\v.i  consent  for  Messrs. 
Forward  & William*,  of  the  1 i indorton  Hall  Estate,  to  lay  an  E.L. 
main  as  to  supply  the  new  clmreh  a>  d bouses  being  erected. 


A'f’Viprt  < >*  ions  have  taken  place 

br-t  v : a.lurge  firm  (.a*  Ihol  oun’-gh  oleitri  ! e -gineer,  for  a supply 
of  electricity  in.  b”lk;  if  the  customer  is  secured  an  extension  of 
t - it,  involving  an- expenditure  of  about  £70,000, 

will  have  to  Kc  mrjo.  Too  d - fft  of  a piopos  l agreement  has 
been ’approve'-'  to  'apply  energy  to  the  C.rdiff  Channel  Dry  Docks 
and  Pontoon  Co.,  Ltd.,  up  to  December  31st,  1916.  It  is  proposed 
.to*  con  vert  159  icqaqdesceut  street  lamps,  arid  80  fiat  (lame  lamps 
to  electricity  at  a cost  of  £460.  I*  is  estimated  ihat  the  annual 
saying  will  he  about  £37  10s.  per  100  lamps. 

ginaUtiifirrie, — The  tf.D.C.  has  asked  the  North- 

West  ti  • Electrical  Power  Go.,  and  the  Hanley  and  Burslem  T.C.’s 
to  quote  terms  tor  public  lighting  at  Milton. 

-'Va.t^-A  Joan  of  £13,715  for  electric 
light!  .g  purposes  is  being  applied  for  by  the  T.C. 


So:il?UiVn (.to  .— A Hnr.-Qoramittee  is  to  report  upon 
a communication  from  the  electrical  engineer  to  the  e(f  > t that  the 
period  for  Which  the  Council  deferred  the  question  oi  obtaining 
powers  to  carry  on  free  or  assisted  wiring  has  practically  expired, 
and  urging  thut  every  effort  should  be  made  to  obtain  the  neces- 
sary powers'  in  order  to  fully  develop  the  undertaking.  The 
Patiif.irien'ary  Committee  is.to  consider  the  advisability  of  taking 
steps  i U;  t certain  portions  of  the  existing  tramways  at  an 

estir  rated  coat  '(exclusive  of  the  acquirement  of  certain  properties) 
o<  £2,67 0. . Tre  pArlic.qiento.ry.  Committee  is  also  to  consider  a 
proposal  of  the  c to  extend  the  Shirley  line  to 

Anglesey  Rbacf  at  n:i  estimated  coat  of  £520. 

; Ihflj'itrff.— The  T.O.  ins  asked  the  Electric  Supply 

Co.  to  quoto  terms  for  lighting- the -town. 

Wkiieiviven. — -The  T.O.  has  decided  to  submit  a tender 

for  lighting  the  harbour  by  electricity. 

- 'Tier.-- In  connection  with  the  new  bakery  of 
tlie-  W,  t *-C;ibb:v  Co-operative  Society,  a gas-driven  electrical 
generating  plant  has- been  installed  for  power  and”  lighting  pur- 
po3’s  ; the  society  lights  the  village  streets  free  of  charge. 


Worci-sftT. — U has  been  decided  to  erect  12  additional 
arc  lumps  in  the  city,  ard-57  Osram  lamps  to  replace  73  gas  lamps. 
These  v,  T.  /; i v.c  a 'r  odlc-p  , . or  of  13,500  against  3,500  by  gas,  and 
tiie  alteration  will  <ost  £480,  which  will  be  met  by  the  Electricity 
Committee.  -Iiroraer  to  contribute  towards  the  outlay,  the  Watch 
C nan  ittse  la-  d-  ci'lod  to  pay  £250  a year  for  the  lighting,  against 
£229  for  the  gas  lamps-. 


TRAMWAY  and  RAILWAY  NOTES. 

r Kacirp. — Tho  B.,  of  T.  inspection  of  the  new  electric 
tramway-  was  mode  op  Tuesday  by  Col.  Dzuitt.  The  official  and 
jmolic  opening  (be  Bacup  tramways  (2V  miles)  to  Thornton,  near 
Water  cd  for  to-day  (July  23rd).  A banquet  follows  at 

the  Bl  : oh  the  invitation  of  the  Mayor  and 

Mr.yore T i i i ’ cr.pn.pictoa  >’-  c electrification  of  the  Rossendale 
.Valley  Stein'  .Tramway3.  Tbe  I’.acup  contract  amounted  to  £36,500, 
and  the  Rawtenstall  sections  to  £145, OOO. 

Rarnet. — The  S.ub-Qommyftee  of  the  Herts  County 
Council  has  paid  a dual  instalment  of  £218  to  Messrs.  Dick,  Kerr 
ana  Co.,  Ltd.,  in  <)U  with  their  contract  for  the  construc- 

tion of  a light  railway. at  Barnet.  This,  with  the  expenditure  pre- 
vioi'fly‘)ncuir.:d,  i.>  .kes  a U t h 1 of  £22,018,  or  £28  in  excess  of  the 
amount  authorised  by  the  County  Council. 

Branford: — -The  final  balance-sheet  of  the  tramways 
department  shows  a net  -.-'plus  of  £15,318,  as  compared  with 
£17,238-  in  the  previous  year;  the  amount,  as  usual,  goes  to 
strengthen  tb&reserve  ami  renewals  fund.  Some  £20,000  has  been 
appropriated  from  the  account  for  the  relief  of  the  current  year’s 
rates,  and  it  nov.  stands  at  £24,600.  The  total  amount  disbursed 
for  repaid  :,nd  renewals  of  all  kinds  during  the  year  reached  £31,189, 
wlii eh  euni  included  a sum  cf  £24,000  drawn  from  the  renewals 
fund,  expended  on  the  ptrmanenfc  way. 

Continental  \ot€S.—  Swkuk.n. — The  members  of  the 

Government  Committee  on  Waterfalls  are  visiting  Swedish 
Lapland  this  summer  and  inspecting  the  various  waterfalls  there. 
Attbe  rauie,limu  Director  Ofverholm,  of  the  electrical  department 
of  the  railways,,  is  travelling  there  with  the  view  of  examining  the 
local  conditions  wit -i  regard  to  » ho  projected  working  of  the  rail- 
way to  Narvik,  in  Norway,  by  means  ot  electricity;  The  director 
of  the  Denari  merit  of  Waterfalls,  Colonel  TTansen,  has  already 
expressed  himself  in  favour  of  the  erection  of  a large  power  station 
in  Lapland  by  the  Government,  and  says  that  this  plsn  will 
shortly  be  realised.  The  energy  will  be  used  partly  for  industrial 
purposes  and  partly  for  supplying  the  Ofoten  Railway  wjtb  power, 
when  coal  wjll  be  replaced  by  electricity, 
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Turkey. — A new  company  haB  lately  been  formed  in  Zurich, 
with  a capital  of  £480,000  and  the  title  La  Union  Ottomans,  to 
develop  electrical  undertakings  in  Turkey  and  Asia  Minor. 

Portugal.— The  tramway  employes  who  struck  work  at  Oporto, 
have  now  arrived  at  a satisfactory  settlement  with  the  company 
and  returned  to  work. 

Dundee. — The  gross  receipts  of  the  Corporation  tram- 
ways for  the  year  ended  May  15th  last  were  £62,830,  and  the 
working  expenses,  including  maintenance  of  lines,  &c.,  amounted 
to  £41,350,  leaving  a balance  of  £21,479.  The  mileage  run  was 
1 3#1,242,  an  increase  of  49,690  miles  over  the  previous  year,  and 
the  passengers  carried  were  16,658,073,  an  increase  of  481,939.  Ihe 
receipts  were  £2,257  in  advance  of  last  year.  The  total  capital 
expenditure  on  the  undertaking  to  May  15th  was  £33  <, 423. 


Handsworth. — The  Tramways  Committee  has  sub- 
mitted the  award  of  Mr.  H.  Graham  Harris,  who  was  appointed 
referee  by  the  B.  of  T.  to  settle  the  price  to  be  paid  by  the  Council 
for  the  part  of  the  City  of  Birmingham  Co.’s  tramways  in  the 
Council’s  area.  The  Committee  has  approached  the  company  in 
regard  to  the  lease  of  the  tramways  until  June  30th,  1911. 

Huddersfield. — A movement  is  on  foot  on  the  part  of 

tramway  managers  to  introduce  a new  type  of  tramway  car,  with  a 
view  chiefly  to  the  abolition  of  the  confusion  and  delay  arising 
when  outgoing  and  incoming  passengers  meet  at  the  same  door. 
HuddeTsfleld  Corporation  has  just  decided  to  try  a type  designed 
by  Mr.  P.  Kavanagh,  of  Liverpool,  in  connection  with  an  order  it 
is  about  to  place  for  rolling  stock,  while  both  Sheffield  and 
Huddersfleld  are  introducing  on  their  existing  cars  a novel  system 
of  top-deck  seating,  also  designed  by  Mr.  Kavanagh,  The  leading 
feature  of  the  car  design  is  an  automatically-worked  safety  arrange- 
ment, whereby  passengers  may  enter  and  leave  simultaneously. 


would  not  be  justified  in  proceeding  with  any  of  the  schemes, 
unless  the  local  authorities  were  prepared  to  contribute  one-third 
of  the  cost  of  street  widenings,  as  proposed  by  the  Improvements 
Committee. 

Morecambe. — The  T.C.  on  Monday  decided  to  apply  for 

a loan  of  £9,000  for  tramway  purposes. 

Rochdale.— The  line  to  Milnrow  and  Newbey  was  again 

discussed  at  (Treat  length  by  the  Milnrow  District  Council  on  the 
14th  inst.,  and  a resolution  was  passed  by  the  Council  in  favour  of 
obtaining  a prov.  order  similar  to  that  secured  by  the  Whitworth 
District  Council. 

Transvaal. — The  Johannesburg  municipality  is  con- 
sidering a recommendation  by  the  Tramways  Committee  to  spend 
£100,000  on  suburban  extensions. 

T.S.A.— About  18  months  ago  the  first  tube  railway 
under  the  Hudson  River,  between  Manhattan  and  Jersey  City,  was 
opened  for  traffic.  On  Monday  last  the  second  pair  of  tubes  were 
opened,  and  a third  pair,  which  is  being  built  for  the  Pennsylvania 
Railroad,  is  nearly  finished. 

Watford. — At  a meeting  of  the  Herts  County  Council  on 
Monday,  the  Council  approved  of  the  estimate  of  £37,990  for  the 
construction  of  the  Watford  Light  Railway  from  the  terminus  at 
Callow  Land,  vid  St.  Albans  Road,  Station  Road,  Woodford  Road, 
Queen’s  Road  and  High  Street,  to  a point  near  the  London  Road. 
It  also  sealed  the  agreement  with  the  Metropolitan  Electric 
Tramways,  Ltd.,  for  a 42-years’  lease  from  August  21st,  1908. 

Woking. — The  Woking  and  Bagshot  Light  Railway  Co. 

has  applied  to  the  B.  of  T.  for  an  extension  of  time  for  carrying  out 
the  Light  Railway  Order,  1906.  The  Woking  U.D.C.  has  decided 
to  offer  no  obj  ection. 


IlnU, The  report  of  the  Corporation  Tramways  Depart- 

ment for  the  year  ended  March  31st  last,  shows  that  some 
32  958  883  passengers  were  carried  and  3,379,117  car-miles  run. 
The  gross  income  amounted  to  £129,899  and  the  working  expenses 
to  £79,765,  leaving  a gross  profit  of  £50,134 ; out  of  this  the  sums 
of  £13  786  and  £9,321  were  required  for  interest  and  sinking  fund 
respe  ' >-  ly,  £18,000  was  allocated  for  the  relief  of  rateB  1909-10, 
and  the  balance  of  £6,319  was  placed  to  reserve.  The  department 
operates  its  own  power  plant  at  a total  running  cost  of  £11,722,  or 
•83d.  per  car-mile;  4,324.609  units  were  generated,  and  an  addi- 
tional 9,440  units  purchased  from  the  electricity  department.  The 
passengers  carried  comprised  28,913,755  at  Id.  and  4,045,128  at  ^ . 
The  department  has  a reserve  fund  of  £96,163. 

Kilmarnock,  — The  report  by  the  electrical  engineer 

and  tramway  manager  submitted  to  the  last  meeting  of  the  T.C., 
showed  that  during  the  past  year  there  was  a profit  of  £148  on  the 
electric  light  and  deficit  of  £2,009  on  the  cars.  In  the  course  of  a 
long  discussion  on  car  fares  and  stages,  it  was  decided  to  iesue 
return  tickets  between  Kilmarnock  and  Harlford. 

London.— L.C.C.— The  Highways  Committee  has  issued 
a comprehensive  report  on  the  working  of  the  tramways  during  the 
period  ending  Match  31st  last.  From  this  it  appears  that  at  that 
date  the  system  extended  over  127§  street  miles,  being  85|  miles 
electric,  and  42  miles  of  horse  lines,  all  worked  by  the  Council, 
except  two  short  lengths  (f  mile)  in  Highgate  and  Leyton.  The 
capital  expenditure  on  the  undertaking,  up  to  March  31st  last,  was 
£9  483  562,  of  which  £1,058,971  represents  expenditure  during  the 
vear.  ’ The  receipts  and  working  expenses  during  the  year  were, 
in  the  case  of  electric  traction,  £1,572,251  and  £896,286 
respectively  ; in  the  case  of  horse  traction,  £275,199  and  £305,402 
respectively,  the  surplus  on  the  whole  system  being  £645,762, 
after  deducting  the  deficiency  of  £30,203  on  the  horse  lines. 
From  this  surplus,  interest  and  sinking  fund  absorb  £523,101,  and 
other  charges  swell  the  latter  figure  to  £538,192,  leaving  a net 
balance  of  £107,570.  In  June  last  the  Council  decided  to  provide 
«d  per  car  mile  for  renewals  (on  the  electrical  mileage),  and 
this  absorbs  £88,785,  the  remainder  of  the  net  balance  going  to 
the  same  fund  towards  deficiencies  in  past  contributions.  The  total 
operating  expenses  for  electric  traction  were  C 74d.  per  car-mile,  as 
compared  with  6 79d.  in  1907-8.  The  number  of  passengers  and 
the  car-miles  run  were  as  follows:  Electric,  344,705,937  and 

31  962  784  ; horse,  68,207,904  and  7,156,688  respectively. 

The' Highways  Committee  recommends  that  it  be  authorised 
to  deal  with  any  tenders  which  may  be  received  during  the  summer 
recess  in  connection  with  two  1,500-kw.  rotary  converters  for  the 
Elephant  and  Castle  sub-station ; also  in  connection  with  the 
reconstruction  of  the  Highgate  Hill  cable  tramways,  for  which  Ihe 
track  work,  &c.,  is  estimated  to  cost  £18,920 ; and  in  connection 
with  the  reconstruction  of  tramways  from  Beresford  Square  to 
Nile  Street,  Woolwich,  on  the  overhead  system,  at  a cost  of 

£5,350.  , i. 

The  Highways  Committee,  in  a further  report,  recommends  that 
authority  be  sought  in  the  session  of  Parliament,  1910,  for  the 
construction  of  additional  tramways,  amounting  to  23  miles  single 
line  partly  on  the  conduit  and  partly  on  the  overhead  system,  the 
cost' being  estimated  at  £417,080,  exclusive  of  cars,  &c. 

The  F. nance  Committee  reports,  in  connection  with  the  above, 
that  it  has  not  yet  been  decided  what  proportion  of  the  cost  of 
street  widenings  shall  bo  chargeable  to  the  Tramways  Account,  and 
that  the  financial  results  estimated  for  are  irrespective  of  debt 
charges  in  connection  with  widenings,  which  may  in  future  be 
charged  against  tramways  account.  In  view  of  the  large  aggregate 
cost  of  the  street  widening*  concerned  and  the  fact  that  local  traffic 
would  benefit  largely,  the  Committee  considers  that  the  Council 
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Imperial  Telegraph  Rates— At  a committee  meeting 

of  representatives  of  telegraph  administrations  transmitting  tele- 
graph traffic  “ Via  Eastern  ” and  “ Via  Teheran  ” between  Great 
Britain  and  India,  Australasia,  and  South  Africa,  Reuter’s  Agency  is 
informed,  the  following  resolution  was  approved— namely,  “ That 
provided  the  British,  Indian,  and  Colonial  Governments  are  prepared 
t ) take  their  rateable  share  of  the  reduction,  the  Press  rate  between 
Great  Britain  and  India,  Australasia,  and  South  Africa  be  reduced 
to  9i.  per  word  from  August  1st  next.” 

Persia. — According  to  the  Daily  Telegraph , the  telegraph 

staff  of  the  Indo-European  Telegraph  Co.  in  Teheran  recently 
underwent  four  days  of  continuous  duty  under  siege  conditions. 
The  offices  were  under  fire  throughout  the  entire  fighting,  and  though 
the  windows  were  barricaded,  fragments  of  shell  found  their  way 
in,  and  the  whole  of  the  staff  were  exposed  to  considerable  danger. 
Fortunately,  there  were  no  casualties  among  the  stafl  of  the  com- 
pany, who  displayed  praiseworthy  devotion  in  grappling  with 
increased  traffic  under  extremely  dangerous  conditions. 

Strike  in  Mexico. — The  telegraph  operators  of  the  rail- 
roads have  struck  for  higher  wages,  and  against  the  instructing  of 
Mexican  apprentices. 

Telegraphic  Interruptions  and  Repairs:— 


Dakar-Conakry 

Tangier-Cadiz 

Cayenr, e-Kalinas 
Assab-Perim  .. 
Bolama-Bissao 


Interrupted.  Repaired. 
May  13,  1909  July  18,  1909 
May  19,  1909 

June  7,  1909  June  28, 1909 
July  8,  1909 

July  15,  1909  July  15,  1909 


Telephonic  Coninmnication  with  1 lie  Continent. — 

The  Times  states  that  the  Postmasters-General  of  Spain  and  France 
have  just  signed  an  agreement  which  will  provide  direct  telephonic 
communication  between  the  two  countries.  When  the  work  is  com- 
peted it  will  be  possible  to  speak,  not  only  to  Madrid,  but  to 
almost  any  town  in  Spain  from  either  Brussels,  Paris,  or  London. 
Four  new  circuits  are  to  be  laid — namely,  Bordeaux  Madrid,  Cette 
Barcelona,  Bayonne— San  Sebastian,  and  Perpignan— Geron a Each 
of  these  four  systems  will  be  in  direct  connection  with  the  whole  of 
the  telephone  systems  of  both  France  and  Spain.  The  Spanish  part 
of  the  coat  will  appear  in  the  supplementary  estimates ; that  of 
France  is  estimated  at  £24,000. 

Wireless  Telephony. — As  a result  of  representations 

made  by  the  company  which  supplied  the  wireless  telephone  equip- 
ment to  the  United  States  battleship  fleet  prior  to  its  cruise  around 
the  world,  the  U.  S.  Navy  Department  is  making  an  investigation 
of  the  alleged  facts  upon  which  a report  condemnatory  of  the  wire- 
less telephone  equipment  wasbased.  Although  this  report  condemned 
the  wireless  telephone  as  useless,  an  officer  on  one  of  the  ships  has 
Btated  that,  by  its  means,  conversation  could  be  maintained  between 
ships  10  and  15  miles  apart.  The  guarantee  of  the  company  which 
supplied  the  apparatus  was  limited  to  a radius  of  five  miles,  and  it 
is  claimed  that  the  system  was  actually  successful  over  this  range. 
— Electrical  World. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Altrincham.  — July  30th.  Electrical  installation  at 

the  new  Higher  Elementary  Schools,  Hale  (deposit,  £1  Is.). 

J.  Howarth,  Clerk,  Education  Department,  Altrincham,  Ghesmre. 

Australia.  — Melbourne.  — August  4th.  Overhead 

travelling  crane  for  the  Council.  See  “ Official  Notices  June  11th. 

Ten  100-number  switchboards  for  the  Postmaster-Generals 
department  in  New  South  Wales.  See  “ Official  Notices”  July  16th. 

New  South  Wales. — Telephone  material  for  the  F.M.  U.  bee 
“ Official  Notices  ” to-day. 

Barnstaple— July  28th.  Electric  light  installation  at 

the  workhouse  and  cottage  homes,  for  the  B.  of  G.  W orkhouse 
Master. 

Blackburn.— July  26th.  The  Electricity  Committee 

requires  tenders  for  steam  coal  for  the  ensuing  12  months,, 

Bradford— July  80th.  Eight  automatic  point  controllers 

for  the  Tramways  Department.  See  “ Official  Notices  ” July  9th. 

Canada.— Winnipeg.— August  2nd  and  16th.  The  city 
of  Winnipeg  is  advertising  for  tenders  for  the  hydraulic  and 
electric  equipment  of  the  generating  station  now  under  construction 
on  the  Winnipeg  River,  at  Thirty-foot  Falls.  Some  particulars 
were  given  in  this  column  on  July  2nd. 

Dnblin. — July  26th.  Machinery  oils  for  the  Corporation 

electricity  works.  See  11  Official  Notices  July  16th. 

Edmonton.— July  28th.  Private  telephone  equipment 

at  the  infirmary.  See  “Official  Notices  ” July  16tb. 

France— Paris.— August  18th.  The  Under-Secretary 
for  Posts  and  Telegraphe,  103,  Rue  de  Grenelle,  Paris,  requires 
tenders  for  75  stamping  machines  worked  by  electric  motors. 

August  11th.— The  Direction  de  la  Manufacture  d’Armes  at 
Chatellerault  (Vienne)  requires  tenders  for  cables,  copper  wire,  and 
dynamo  construction  material  (11  lots). 

A 'J  gust  5th.  The  Under-Secretary  for  Posts  and  Telegraphs, 
103,  Rue  de  Grenelle,  Paris,  requires  tenders  for  telegraph 
apparatus  and  accessories ; aho  by  August  3rd  for  a number  of 
tools  required  to  repair  telephone  and  telegraph  installations  and 
apparatus. 

Germany.— August  4th.  The  gas,  water  and  electricity 
authorities  in  Dresden  are  inviting  tenders  for  the  supply  and 
erection  of  two  700  kw.  dynamos. 

Cologne— August  25th.  The  Municipal  Council  requires  tenders 
for  four  electrically-driven  cranes. 

Hull.— July  28th.  Electric  and  gas  light  fittings  for  the 
new  Public  Hall  of  the  Corporation.  See  “Official  Notices” 
July  16th. 

Uull.— July  29th.  Electric  lighting  mains  extensions  for 
the  year,  for  the  E L.  Committee.  See  “ Official  Notices  ” July  9th. 

Italy. — August  10th.  The  Italian  State  Railway 

authorities  in  Rome  are  inviting  tenders  from  foreign  as  well  as  from 
home  makers  for  the  supply  of  100,000  metres  of  telegraph  cable. 

August  18th.— The  Italian  State  Railway  authorities  in  Rome 
aTe  inviting  tenders  for  the  supply  of  sis  electrically-operated 
drop  hammers. 

Keighley— August  7th.  Two  1,000-kw.  turbo-alter- 
nators with  condensers,  and  two  water-tube  boilers  for  the  electricity 
department.  See  “ Official  Notices  ” J uly  16th. 

Leyton.— July  27th.  Electric  light  installation  for 
Bybourn  Street  School  for  the  U.D.C.  Education  Committee. 
Architect,  Mr.  W.  Jacques,  2,  Fen  Court,  Fenchurch  Street,  E.C. 
(deposit,  £1). 

London.— U.P.O— August  9th.  Creosoting  telegraph 
poles  for  the  P.M.G.  Mr.  G.  Morgan,  Controller  of  Stores,  17-19, 
Bedford  Street,  W.C. 

Manchester.— July  27th.  Lighting  cable  for  the  Tram- 

ways Committee.  Mr.  McElroy,  general  manager. 

Pontypridd. — July  27th.  One  500-kw.  steam  dynamo 

for  the  U.D.C.  See  " Official  Notices  ” July  16th. 

Rossi  a. — September  13th.  The  municipal  authorities 

of  Bachmouth  (Government  of  Ekaterinoslav)  are  inviting  tenders 
for  the  concession  for  the  public  electric  lighting  of  the  town. 

Spain.— August  26th.  Sixty  years’  electric  tramway 
concession  (between  Monacbil  and  the  suburbs  of  Gabia  Grande, 
Granada  province).  Tenders,  with  £130  deposit,  to  Direccion 
General  de  Obras  Publicas,  Madrid. 

We8t  Ham. — The  Education  Committee  is  to  obtain 

tenders  for  installing  electric  light  throughout  the  Abbey  School. 
The  architect’s  estimate  is  £375. 


CLOSED. 

Australia. — According  to  the  Australasian  World , a 

tender  has  been  accepted  by  the  Commonwealth  Government  for  a 
common  battery  switchboard  at  Hobart  from  the  Western  Electric 
Co  , Sydney,  the  price  being  £4,728  for  the  board  and  770  sets  of 
instruments. 

Bedford. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Edwin  Danks  & Co.  (Oldbury)  for  a 30  ft.  by  8 ft.  Lancashire 
boiler,  with  superheater  and  pipework,  for  £659  10s. ; and  of 
Messrs.  W.  H.  Allen,  Son  & Co.  for  condensing  plant  and  pipework 
for  £1,169. 

Belgium. — Eight  concerns,  including  Messrs.  Bruce, 

Peebles  & Co.,  of  Edinburgh,  submitted  offers  to  the  Soci6te 
Nationale  des  Chemins  de  Fer  Vicinaux,  of  Brussels,  for  the  supply 
and  erection  of  the  plant  necessary  for  a transformer  sub-station 
in  connection  with  the  Spa-Verviers  electric  railway.  The  lowest 
was  that  of  the  Socidte  Westinghouse,  of  Paris. 

Cleckheaton. — The  Council  has  accepted  the  tender  of 

the  Tudor  Accumulator  Co.,  Ltd.,  for  the  supply  and  maintenance 
of  a battery  of  260  cells  with  a capacity  of  540  ampere-hours. 

Egremont.— The  tender  of  Mr.  W.  Harris,  Liverpool, 
has  been  accepted  for  the  electric  lighting,  &c.,  of  the  Wallasey 
Skating  Rink  Hall  in  King  Street,  Egremont,  Cheshire. 

Ilford. — The  U.D.C.  has  accepted  the  tender  of  W. 

Griffiths  & Co.  for  tramway  works  in  Ilford  Lane  at  £1,465  3 3. ; 
and  that  of  Hammond  & Miles,  Scrafton  Road,  Ilford,  for  tramway 
shed  extensions  at  £1,892. 

London. — The  Post  Office  authorities  have  accepted  the 

the  following  tenders : — 

Supplying  and  laying  feeder  cables  Blackfriars,  Eiectric  C 2o. 

Supply  and  install  telephone  exchange  equipment  at  Willesden.— General 
Electric  Co.,  Ltd. 

Cable,  paper  core.— Western  Electric  Co.,  Ltd. 

Wire,  copper,  hard-drawn.— British  Insulated  and  Helsby  Cables,  Ltd. , 
Elliott’s  Metal  Co.,  Ltd. ; Bichard  Johnson  & Nephew,  Ltd. ; T.  Bolton 
and  Sons,  Ltd.;  Shropshire  Iron  Co.,  Ltd.;  Frederick  Smith  & Co., 
incorporated  in  the  London  Electric  Wire  Co.  and  Smiths,  Ltd. ; John 
Wilkes,  Sons  & Mapplebeek,  Ltd. 

Wire,  copper,  annealed. — T.  Bolton  & Sons,  Ltd. 

Bends,  split  and  couplings.— Jones  & Attwood. 

Perforators,  keyboard,  Gell.-Gell  Telegraphic  Appliances  Syndicate,  Ltd. 
Cable,  paper-core.— Callender’s  Cable  and  Construction  Co.,  Ltd. ; Henley  s 
Telegraph  Works  Co.,  Ltd. 

The  Metropolitan  Water  Board  haB  accepted  the  tender  of 
Messrs.  Glenfield  & Kennedy,  Ltd.,  at  £450,  for  electrical  water- 
level  instruments  and  line  wiriDg,  &c.,  for  the  Bame,  at  the  Baach- 
croft  reservoir. 

Bebmondsev.— The  B.C.  has  accepted  the  following  tenders  for 
the  electricity  works  : — 

Davidson  & Co.,  exhaust  fan,  £72 ; Browning  & Co.,  Ltd.,  foroed-Iraught 

fan,  £19. 

Stoke  Newington. — The  B.C.  has  accepted  the  tender  of  the 
Reason  Manufacturing  Co.  for  demand  indicators,  and  of  Messrs. 
Crompton  & Co  , at  £ld0,  for  the  provision  and  erection  at  Edwards 
Lane  station  of  a balancing  machine,  designed  to  give  increased 
output  from,  and  to  improve  the  efficiency  of,  the  generating  plant 
at  the  destructor. 

Socthwabk.— The  B.C.  received  the  following  tenders  in  con- 
nection with  the  electricity  undertaking  : — 

Addition  to  generating  station  to  be  used  as  a battery  room  : — 

Battley,  Sons  & Holness  

F.  & H.  F.  Higgs  }-190 

William  Downs •• 

John  Marsland  & Sons (accepted)  1,120 

Erection  and  maintenance  of  battery : — 

Hart  Accumulator  Co.,  Ltd.  - - £395 


Chloride  Electrical  Storage  Co.,  Ltd. 
Tudor  Accumulator  Co.,  Ltd. 

D.  P.  Bat'ery  Co.,  Ltd. 

Premier  Accumulator  Co.,  Ltd. 

Electrical  Power  Storage  Co.,  Ltd.  . . 


(accepted) 


390 

861 

280 

263 

247  per  annum 
for  15  years. 


Supply  and  fixing  of  four  superheaters : — 

Davey,  Paxman  & Co t(>'5 

Babcock  & Willcox  

Heenan  8 Froude (accepted)  420 

110  yards  of  3 by  3 by  T25  paper-insulated  and  lead-covered 
cable : — 

B.I.  and  H.  Cables,  Ltd £50 

Johnson  & Phillips,  Ltd “7 

Siemens  Bros.  & Co.  Ltd.  • *” 

Western  Electric  Co (accepted)  56 

L.C.C.- The  Highwajs  Committee  recommends  the  acceptance 
of  the  tender  of  W.  Cory  & Son,  Ltd.,  for  130,000  tons  of  coal  for 
the  Greenwich  generating  station  for  12  months,  at  11s.  per  ton, 
with  demurrage  at  the  rate  of  2d.  per  ton  for  each  day  after  two 
days. 

Maidenhead.— The  T.C.  has  accepted  the  tender  of  the 
Diesel  Engine  Co.,  Ltd.,  for  the  supply  of  a 150  kw.  Diesel-E.C.C. 
generating  set. 

Salford. — The  T.C.  has  accepted  the  tender  at  £719  of 
Cleworth  & Robinson  for  the  erection  of  a battery  house  and 
alterations  to  the  existing  buildings  at  the  Frederick]  Road 
electricity  works. 
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Stretford, — The  D.C.  has  accepted  the  tender  of  Messrs. 

E.  Green.  & Sons,  Ltd.,  for  tbe  replacement  of  the  first  col d-en 4 
group  of  the  economizer,  c'  isisting  of -80  tubes  and  bores,  for 
£141  10s.,  and  for  the  replacement  of  any  ptkcr  sections  that  may 
be  required  at  £12  10s.  each. 

Sunderland. — The  Corporation  has  ordered  70  electric 

tramway  meters  from  Messrs.  Chamberlain  & Hookham,  > f Birming- 
ham, at  a cost  of  £3  5s.  each.  The  chairman  of  the  Tramways 
Committee  said  the  meters  would  soon  pay  for  themselves  by  the 
saving  of  current,  which  would  bs  4 ft  acted  tbiongh  the  rivalry  of 
motormen  in  keeping  down  consumption. 

Swinton  and  Pendlelmry. — The  U.P.C.  has  accepted 
the  tender  of  Callender's  Cable  end  Construction  Co.,  Ltd.,  for  the 
extension  of  the  lighting  mao  s at  £181. 

Worksop. — The  TJ.D.C.  has  accepted  the  tender  of 

W.  T.  Glover  & Co.,  Ltd.,  for  cables,  £351. 


FORTHCOMING  EVENTS. 


institution  of  Mechanical  Engineers.- -Monday,  J u 1 > yfith,  to  Friday,  July  30th. 
At  Liverpool.  Stmimev  meet ing.  Heading  and  dibcussi  m.  cf  papers. 
Visits  to  the  Southport  Eleotritud  Railway;  Liverpool  Corporation  Elec- 
tricity Works;  Messrs.  Cammell,  Laird  rV  Co’s  V/orks ; the  En.ulifth 
McKeniia  Process  Co. ’a  Steel  Rolling  Mills;  the  'Jersey  Rail  way  Co.’s 
Generating  Station  : L.  A V.  Reilwav  Co.’s  Locomotive  AVovks,  Horwich  ; 
and  Messrs.  Dick,  Kerr  A Co.L  Works,  Preston. 


NOTES. 


The  Tliwaite  Fuud  ; S-r.  Caraegie’s ' Donation.— 

It  is  with  considerable  satisfaction  that  we  learn  that  the  Committee 
of  tbe  B.  H.  Thw&ite  fund  has  now  receive;'  fram  Mr  Carnegie  a 
cheque  for  his  generons  coutiibuticfii  of  £500.  Tno  condition 
which  was  attached  to  Mr.  Carnegie’s  offer— unm  lv,  that  a further 
£500  should  be  fo-rr.hcomi:  g from  eubeoripti  ■ s from  those  who 
recognised  the  value  of  the  service?  rendeted  to  certain  depart- 
ments of  science  and  industry  by  the  late.  Mr,  Th waite—  has.not 
been  complied  with  up  to  the  hilt,  it  is  tree,  ;-.s  the  subscriptions 
did  not  reach  a quite  equal  sura  ; but  Mr.  Can.egie  has  not  allowed 
the  actual  cash  shortage  to  Bland  in  the  way.  He  was  doubtless 
influenced  in  his  decision  by  the  succ  ssful  efforts  of  the  Committee 
in  regard  to  Mr.  Tawai  e’s  son,  aged  nine,  who  h ;s  been  elect'd  to 
the  Yorkshire  Society  School.  If  this  bent  fit  could  be  capitalised, 
it  would  represent  many  times  the  shortage  in  the  subscription 
total.  We  understand  that  arrangements  are  in  progress  for 
placing  Mr.  Thwaite’s  daughter  in  a suitable  school.  TbeC.  rumittce 
are  desirous  of  expressing,  through  our  pages,  their  gratitude  to 
Mr.  Carnegie  for  hi3  generosity  and  kind  consideration,  to  all  who 
by  tbeir  subscriptions  have  helped  to  make  up  the  required  sum, 
and  to  those  who  have  so  substantially  assisted  by  placing  the 
deceased  gentleman’s  son  in  the  above  school.  In  the  last-named 
connection,  special  thanks  are  due  to  Mr.  George  Mellor,  the 
secretary  of  the  Association  of  Yorksbirereen  in  Loudon,  of  which 
Association  the  late  Mr.  Thwaite  was  a fou  ider. 

<{«ite  Right  Too,—  Hampstead  Borough  Council  had 

und<  r consideration  at  its  meeting  last  week  the  question  of 
employes  soliciting  from  contractors  and  oihiyra  eub3  .-rip  .ions 
towards  beanfeasts.  The  ‘obvious  objections  to  ike  practice  were 
pointed  out,  and  it  was  resolved  to  instruct  the  borouih  engineer 
to  have  notices  put  up  and  kept  posted  in  the  depot  and  other 
places,  warning  employes  tint  the  soliciting  or  a eept.ing  of 
gratuities  of  any  kind,  under  any  circumstances,  is  prohibited  and 
renders  them  liable  to  dismissal,  and  that,  the  rule  will  be  strictly 
enforced. 

Electrical  Territorials.  — The  Lancashire  Fortress 

R.E.  (Territorials),  which  absprbed  tl.c  old  Volunteer  Electrical 
Engineer  Battalion,  left  Liverpool  on  Saturday  for  the  annual 
camp  training.  Under  the  pru  ent  responsibi’ities  of  the  corps, 
Col.  Langdon’s  command,  for  camp  purposes,  has  been  split  up  this 
year,  and  the  experience  will  be,  po  doubt,  of  value  to  the  units 
concerned.  One  half  of  the  battalion  is  on  the  old  camping 
ground  over  the  Mersey,  at.  Wallasey,  while  the  other  two  com- 
panies have  crossed  the  Channel  for  particular  service  in  Ireland. 

Heim  Saxon  Snell  Hri/.c  Competition.  —The  Royal 

Sanitary  Institute  has  appointed  Prof.  Henry  Adams,  M.Iust.C.E., 
F.S.I.,  Dr.  Louis  C.  P.irkes,  M.D  , D.P.H.,  Prof.  W.  Napier  Shaw, 
D.8r.,  M.A.,  E.R.8,  and  Mr.  A.  Sixon  Snoll,  FRIBA,,  as  the 
adjudic itors  for  the  next  "Henry  Saxon  Snell  Prize  ’’Competition, 
the  subject  set  being  “ The  Principles  of  Heating  and  Ventilating 
Public  Buildings.”  The  essays  have  to  be  delivered  at  the  Institute, 
90,  Buckingham  Palace  Road,  by  August  31st. 

ln<|iiirioN. — Makers  of  the  “Climax”  curbou-filtwnent 

lamp  are  arked  for. 

IiiMtitutinn  anti  Lecture  Notes. — Lecturing  on 

11  8teel  " to  the  convention  of  the  Pkamaniont  W<ay  Institution  at 
Sheffield  ou  Saturday,  Prof.  McWilUaui,  of  Sheffield  University, 


referred  to  the  fact  that  the  electrification  of  railways  was  result- 
ing in  the  rapid  wearing  away  of  rails,  and  therefore  builders  of 
peruKncnt  way  Mon  Id  h;-ve  ;•>  comcto  Fe  < r'iKd  for  steel.  There 
van,  for  instance,  manganceq  steel,  which  h d a very  long  life, 
though  of  course  raising  the  amount  of  manganese  raised  the  price.  . 
Mr  Willos,  engineer  of  the  Metropolitan  Railway,  said  he  thought 
ili-s  nAdii-lnn  of  fili  ’cu  in  the  manufacture  of  steel  had  increased 
the  life  of  the  rail  110  per  cent. 

Institution  on  Elbctricai,  Engjnb^bs. — A special  general 
meeting  of  Members,  Associate  M- taker's  and  Associate*  is  to  be 
held  at.  the.  offices  of  the  Institution  on  -Thursday  next-,  at  5 p.m,, 
fdr  the  purpose  of  consid.  rir  , and,  if  approved,  of  passing  reso- 
lutions authorising  aid -confirming  the' action  of  the  Council  in 
borrowing  the  aum  of  £2G;Gt)i)  from  tiio  Economic  Life  Assurance 
Society  cu  the  security  of  tho  leasehold  property  of  the  Institution 
on  the  Thames  E-  bankmeut,  and  authorising  the  expenciture  of  a 
sum  not  exceeding  £20,000  on  etrnctnral  aiteratioi  e,  furniture,  and 
fittings  in  th  the  Institution  Building,  the  Council  to 

m a he  ae<-]>  tin-  nci.-.l  i orange  mints  (includiug  the  borrowieg.of  money 
on  rh;.  security  of  the  Institution  building  and  of  tbe  Institution 
property  in  Tothiil  Street)  as  it  may  consider  necessary  for  the 
purpose. 

Institction  on  Mining  EtrcifiiCAi.  Engineehs.— Meetings  of 
the  Yorkshire  a/qi  Kolia  bianelics  ol  the  Institution  will  beheld 
.tomo.no w,  July  24tb,  at  tbo  Victoria  Btatioa  Hotel,  Sheffield, -and 
tbe  Welbcek  Hotel,  N AtiogLam,  respectively,  both  at  5 p.m.  The 
business  on  the  agenda  at  each  meeting  will  be  the  appointment  of 
loc&i  officers,  ti  , and  - 1 those  locally  interested  in  the  formation 
and  progress  of  the  Institution  are  invited  to  attend. 

Arrangement-  have  now  been  completed  for  the  important  con- 
ference to  be  held  in  Liverpool  under,  the  auspices  of  the  InstI: 
tution  of  Mechanical  Enguieeb3.  Among  the  papers  to*  be 
read  at  the  .withering,  winch  begins  on  the  27th  inst.,  are 
".HycK-L olic  ami  Elenr-rkel  Appliances  on  the  Liverpool  Dock 
Estate,”  by  Mr.  AWc  L'opQ;  ar.il  "Electrical  Driving  in  Textile 
Factories,”  by  Mr.  Herbert  W.  Wilson. 

Institute  of  Metals. — Tbe  Institute  has  just  completed  tbe 
first  year  Of  its  eHstence,  during  which  period  the  membership  has 
increased  to  more  than  500.  The  first  volume  of  the  Journal  of 
the  lust  iute  io  nr -.v  . the  hands  ol  all  members,  andf  shortly  they 

will  receive  not  it.  - : ; n of  the  forthcoming'  Autumn  meeting,  which 
will  tkke  place  at  M.vr.cbceter  ou  October  14th  and  15tb.  A series 
of  - half  dozen  papers  of  great  interest  will  be  read  and 

ditcr.s-. d.  Wb*n  :-y-r  Wdlism  White  retires  frSm  the  presidency 
at  the  end  of  the  present  yea  •,  it  is  almost  certain  that  Sir  Gerard 
Moni z,  B.-rt.,  v.-iii  bo  nomir-itied  to  the  vacant  office.  Dr.  H.  C.  H. 
Carpenter  has  been  elected  vice-president. 

Pertrr.it  ef  Sir  t-has.  Bright. — We- understand  that  a 

■number  of  copies  uf  the  portrait  which  formed  the  frontispiece  of 
the  abiidged  biography  of  Sir  Chris.  T.  Bright,  by  his  son,  Mr. 
Chas.  Bright,  F.iiSL.,  rioentiv  reviewed  in  our  columns,  have 
been  mounted  suitably  for  iremisg,  and  can  be  obtained  from  the 
publishers,  Messrs.  Constable  & Co.,'  at  a nominal  price. 

Will.— It  is  Mated  in  the  daily  Tress  that  Major  W.  M. 
Mackenzie,  a director  of  Callender’s  Cable  and  Construction  Co., 
Ltd.,  and  other  companies,  left  estate  of  the  gross  value  of  £26,099, 

with  net  personalty  £20,173. 

LL  r«re  t,t‘  risihezMeraent. — It  is  reported  that  a 

recent  invest:  ■;  ti  on  into  ihe  affaire  of  the  Airdrie  and  Coatbridge 
Tramway  Co.,  whose  headquarters  are  in  London,  led  to  the  sus- 
pension of  Mr.  Arthur  Delves,. who  has  been  manager  of  the  tram- 
ways since  they  were  opened  some  years  ago.  A Sheriff’s  warrant 
Was  '-ubseqiTently  issued,  for  tbo-arrot  of  Mr.  Delves  off  a charge 
of  embezzling  funds  belonging  to  ihe  company.  Mr.  Delves  gave 
himself  up  to  the  police  at  Birmingham.  . Jr, 


OUR  PERSONAL  COLUMN. 

The.  Sailors  in-oitt  «.L>  :.»T..c4  m-yineers,  whether  connected  with  the 
technical  or  the  cc nmerc- :-'l  side  of  the  profession  and  industry , 
also  electric  tramvety  and  railway  officials,  to  keep  readers  of  the 
Elegteical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  salary  of  Mb.  Calvert, 

electrical  engineer,  of  Finchley,  is  to  be  increased  from  £175  to 
£500  per  annum,  dating  from  the  1st  inst.  ..  - 1-i 

Mil  A.  C.  QilLinu,  who  for  some  time  has  had  charge  of  the 
Epsom  U.D.C.  cl  icwicity  undertakipg  rs  actiag  engineer,  has  been 
appointed  resident  electrical  engineer  at  a ealaiy  of  £200  per 
annum,  rising  by  annual  iucreiuenis  of  £10  to  £250. 

Tramway  Officials, — The  Moreeambe  T.C.  on  Monday 

rejected  the  recommendation  of  the  Tramways  Committee  to 
appoint.  MB.  Cakleton,  an  ex-alderman  of  the  Council,  as  tram- 
ways manager.  .• , y r wajH 

Mb.  M.  Hakodo  Cubby,  who  was  appointed  assistant  manager 
of  the  Coventry  Electric  Tramways  Co.  in  April  laBt,  was  married 
on  July  1st  to  Miss  J.  M.  Buffhata,  of  Belsiee  Park,  Hampstead. 
Amongst,  the  presents  was  a barometer  from,  the  staff  of  the 
tramway  company. 

fieniral. — According  to  the  Tint*,  the  Council  of 
King’s  College  have  eleoted  Ma.  0.  G,  Babel*.,  D.Sc.  (Liverpool), 
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Professor  of  Physics,  in  succession  to  Prof.  Harold  Wilson,  F.R  S., 
who  has  accepted  an  appointment  in  McGill  University,  Montreal. 

Mn.  F.  B.  G.  R.  Roe,  of  Lincoln,  a membi>t  of  the  Electrical 
Contractors’  Ass.iciation,  w3s  married  recently  to  Mias  Elsie 
MacBrair,  d»ueht*r  of  the  city  surveyor  of  Lincoln. 

Mb.  T.  L.  Mict-kb  has  bem  re-Ayp  v;ed  consulting  trginefr  to 
the  Stretford  rfeglricify  raider  taking  forionevear  Lora  N6venit.tr 

4jiu  George  GriGory.  fate  of  the  General  F.lcctric  Go.,  Ltd., 
and  now  of  the  Electric  Bitterv  Co  , HSeh  H;  lborn,  was  marrnd 
last  Sa<utday  at  St.  Andrew’s  Ghureb,  Stoke  Newington,  tr  Miss 

Olive  Hawes. 

Messrs.  James  E.  Sayers  A Caidweil,  consulting  engineers  and 
electricians,  announce  that  they  have  removed  to  new  offi-  es  at 
190,  WcBt- George  Street.  Glasgow. 

We  learn  that  Mr.  A.  Henderson  (late  of  MVsws.  John  Brown 
and  Go.,  Ltd.,  tlydebiek)  has  been  appointed  cleetric'al  engineer 
f«  Messrs.  Scotts’  Shipbuilding  a- d Engineering  Co.,  Ltd., 
Grecnc'k,  to  oreanise  a new  electrical  .d.-ppttnin  t to  carry  out 
the  electrical  work  cn  the  new  Briti.-h  battltsli.p  H M S.  Colossus, 
which  the.  firm  is  building. 

The  Dai!>/  Tdearaj  reports  that  Mb.  Tiiomas  Cleg horn 
Baillie,  M.A.,  D.Scv,  at  present  head  of  the  physics  and  electrical 
ecpineering  department  at  Sundciland  Teclnioal  College,  srd. 
asei'-tant-lecturer  and  demonttivtor  in  physics  ar.d  electrical  engi- 
neering at  Univers'tv  College,  Bangor,  has  been  appointed  principal 
of  the  Cio;  don  Pol)  technic,  in  succession  to  Da.  Beck  it  Bubhk, 
who  goes  to  Brighton. 

Mr  H.  T.  G.  Edmonds,  of  the  Mersey  Railway  power  house, 
Birkenhead,  has  been  presented  by  the  staff  with  a 400  day  clock 
nn  the  occasion  cf  his  marriage  with  Wire  M.  n..  Mciadden,  of 
H gber  Broughton,  Manchester. 

Obituary. — Mr.  J.  A.  Booth.—1 The  (loath  occurred  on 

Sunday,  in  his  49th  v€Sf,  of  Mr  John  Alebed  Booth,  of  the  firm 
of  Joseph  Booth  & Bros.,  Ltd;, ’tie  caff  al  crane' manufactmers,  Union 

Works,  Rodley,  Leeds. 

We  regret  to  see:  from  the  Times  aunchncements  that  Mb  John 
Bbailseord  Beioht,  eldest  son  of  the  late.  .Sir  Charles  Tilsion 
Bright,  passed  away  on  17th  inst-.,  at  tie  age  of  55  years. 


CITY  NOTES. 


Chili  Telephone  Co..  Ltd. 

Os  Thursday  la»t  week  Mr.  George  Keith  presided  over  the 
meeting  of  this  company  bell  at  the  offices,  42,  Old'  Broad  Street, 

E.C. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
July  9th,  page  C9)  the  Chairman  said  it  showed  a satisfactory 
improvement  s the  company's  business,  similar  to  that  which  took 
place  in  tl  e previous  year.  The  currency  revenue  in  Chili  had 
increased  about  17  per  cent,  owing  parlly  to  the  expansion  of 
business,  and  parlly  to  the  . higher  rate  charged  in  compensation 
for  the  lower  value  of  the  Chilian  dollar  in  which  they  were 
‘ collected.  Tbe  proportion  of  c urr.  r.t  expenditure  to  revenue  was 
- 48  per  cent , or  nearly  2 per  cent,  less  than  if  was  in  the  preceding 

year.  The  financial  dep!*ssi&n  through  which  Chili  had  been 
-passirg  since  the  ear  V.  quake  in  1S06  still  continued,  and  the' 
average  of  the  exchange  from  the  paper  dollar  was  lOd.  or  about 
a Id.  left  than  in  the  previous  year.  Tbo  result  was  that  the 
income  >n  Chili  a!t«  r '-onvcrsion  into  sterling  shewed  an  increase 
of  £3,815,  investment  and  transfir  fe fs  bsd  increased  £59,  while 
the  London  expenses  and-  ircome  tax  were  practically  the  fame 
as  they  were  last  year.  There  .was  no  charge  for  debenture 
interest  as.  was  the  case  in  the  previous  12  month?,  and  the 
net  profit  for  the  year  w«9  £35  3^7,  which  with  the  £2,777 
brought  forward  gave  them  an  available  sum  of  £58,104.  An 
interim  dividend  which  absorbed  £0,6C0  was  payd  in  January, 
and  £17,683  they  proposed  to  place  to  reserve.  The  directors 
now  recommenced  the  payment  of  a final  dividend  of 
6?.-  per  share,  wrbich  would  absorb  £11, COO,  and  would  make  a 
total  distribution  for  the  year  of  8 per  cent  , free  of  income-tax,  ard 
the  remaining  £2,820  would  le  carried  forward.  The  sum  of 
£4,288  expended  during  the  year  on  new  stations  had  been  carried 
to  the  capital  account,  ar.d  £5, COS  on  replacement  of  plant  Vad'tcen 
taken  from  the  reserve  fund.  She  invested  funds,  which  were  taken 
at  costf  stood  at  £10,329  more.  Altcgether,  he  . thought  1 e might 
congratulate  the  shareholders  on  the  result  of  the  year’s  tusir.esF. 
The  company’s  plant  and  property  at  the  various  cent  res  throughout 
the  country  had  bem  cc  ns.derably  extendi  d during  the  year. 
Amongst  other  things,  seven  new  office*  tad  been  opered  and  con- 
nected up  with  the  southern  district.  The  currcr  cy  if  the  dollar-  at 
Chili  had  fluctra'ed  greatly  during  tbeyiar,  and  any  measure, 
which  tended  t'o  fix  the  value  of  the  dcll-tr  at  a practical  figure 
would  he  to  the  commercial  and  economical  interested  the  country. 
The  company's  relations  with  the  Government,  and  the  various  local 
authorities  were  of  -the  best.,  and  the  outlook  for  the  current,  year 
was  favourable. 

The  Hon.  H.  T.  ALLSori’ seconded  the  motion,  and  the  report 

was  adopted. 

Held  Over. — Pressure  upon  our  space  compels  ub  to  hold 
over  until  next  week  our  reports  of  the  meetings  o?  the  Victoria 
Falls  and  Transvaal  Power  Co.,  the  United  River  Plate  Telephone 
Co.,  Ltd.,  and  the  National  Telephone  Co  , Ltd. 


Prospect uSfS, — Sinval  Knri  (Sumatra)  Rvbbn • Estate, 
1 el  — Ac  it  tiue’i  * -W  . r<  s of'  £1  < r.ob  at  par  lias  been  offered 
for  subscription  ihi*.  week.  The  cniptny, is  acquiring. the  Estate 
mured,  which  is  -Auafed  in  t!-c  f’eid'ang  district  of  Sumatra.  / (5 
acres  out  of  1 750  are.  pin.'  >•:  t with  rubi  er  trees. 

Shnpuiig  S',  ‘it rd  IS  er  l.!  — ri  -C  list  closes  to-morrow 

(Saturday ) in  mv.  i sue  i ! .T'.Oi  0 - -.  • 1 1 each. 

Janu'i ■■■’  2R.\:.  •*  it/fl  i ■ ».*,  t.tu — An  issue  of 

229,900  pro.' erred  starts  of  A 1 tacb,  w >-  cent-,  cumulative  and 
participating,  has  bren  offered  for  subscription. 

Calcutta  EUxlrlr  Su /v1' .'(  Coiporatw  J.ta.  The  list  was  to  close 
yc-i-t.iv  ay  iu  ap  last  o:  80  0 0 5 per  cent,  cumulative  preference 
shares  at  £5  each  at  par.  The  money  is  requin  d for  mains  .exten- 
sions., and  Or  anew  1 igh-tension  generating  station  in  the  northern 
district  of  the  city: 

Jfavaea  Tro„ne«>  s oh  ’ Lhjl-t  Co.,  Rid  — Offer,  have  been  invited 
for  sole  of  £300,000  5 per  cent.  first  debenture  to  be.  applied  to 
extensions  and  improvements  provided  for  in  The  concession.  A 
report  on.  the  ur  dertaking  by  Messrs.  .1.  G.  White  v Co.,  Ltd.,  who 
were  interfiled  ill  the  original  formation  of  the  company,  appears 
in  the  prcspcc’u?.  Thcv  state  that  the  amount  of  £16,500  required 
for  ihc  service  oi  ’the  ’debentures  is  covered  nearly  three  times 
over. 

Rakop  Rubber  Plnvtotions,  ltd—  This  company,  which  has  pur- 
chasid . the  . Suhgt  i Duri  Rubber.  Estate,  in  Wellesley,  Siraits 
Settlements,  -has  been  eff  ./iug  31,500  shares  of  £1  each  for  sub- 
scription. 

Vnital  Sun  lictov (i  Rubber  Estates,  Ltd.— An  issue  of  58,000  shares 
of  £1  <ach  lay  Wen  offer,  d by  this  company,  which  acquires 
properties  in  the  Federated  Malay  States. 

Newcastbe-iijior.-Tjne  Electric  Supply  Co.,  Ltd. — 

The  directors  have  issued  a circular  to.  shareholders,  stating  that 
the  profits  for  the  first  six  months  of  the  current  year,  as  shown  by 
tbe  cost  sheets,  nmour.i  to  £47,759,  which,  after  including  the 
baVaiu  e brought-  forward  from  la-it  year  and  deducting  interest  on 
loans,  debentures,  &o.,  TCi-rtsents  a net  sum  of  £41,704.  Out  of 
this  the  dir,  ctors  have  decided  to  pay,  on  the  31st  inst.,  an  interim 
dividend  on  the  p:’ef( rer.ee  shares  of  2£  ptr  cent-,  absorbing 
£17,18.7.  The  brtanec.  (£24,516),  though  subject  to  deductions  for 
depreciation  and  a turn  t-o  be  carried  forward,  would,  in  ibe 
ordinary  state  o,f  business,  ptrniit  the  declaration  of  a small 
interim  dividend  cn  the  ordinary  shares.  In  view,  however,  of  the 
critical  pcsition  of  the  coal  trade  and  the  possible  stoppage  of, 
and  di-m-age  to’,  other  trades  which  may  follow  therefrom,  the 
directors  do  not  think  it  prudent  to  deal  with  the  balance  before 
the  end  of  the  company's  financial  year. 

Loudon  EltCtfObus  Co.,  Ltd— According  to  an 

article  a.j pearing  in  the  Financial  Times  of  July  17th,  a circular 
has  been  privately  distributed  am  eg  shareholders  of  the  above 
company,  putting  forward  a scheme  for  reorganisation.  It 
appears  that  it  is  not  circulated  by  the  company,  but  bv  a 
private  gentleman  who  lias  received  an  option  to  carry  out.  the 
scheme,  and  is  asking  skaieholdeis  to  subscribe  up  to  20  per  cent,  of 
their  present- holdings,  iu  bis  reorganieation  tyndicate.  This  option 
was  to  txpiic  on  Saturday  last. 

Montreal  Light',  Heat  and  Power  Co  — A dividend 

of  1:1  per  cent,,  being  at  thc  rate  of  7 per  cent,  per  annum  for  the 
quarter  ending  the  3 1st  inst.  is  announced. 

Malher  & Piatt,  Ltd— Tbe  directors  have  declared  on 

interim  dividend  on  the  ordinary  shat cs  of  5 per  cent,,,  free  of 
income-tax,  for  the  half-year  ended  June  30th  last,  being  at  the 
rate  of  10  per  cent,  per  annum. 

Afigrlo-Maiay  Kublier  Co.,  Ltd.— The  directors  have 

declared  a first  interim  dividend  of  I.2-J  per  cent.  (2s.  Cd.  per 
eharc),  less  inccmc-tax. 

American  TeleiOione  and  Telegraph  Co.— According 

to  the  Financial  .Xcws,  Hie  net  earnings  for  the  past  six  mouths, 
afterpayment  of  inn  rest  and  dividends,  amounted  to  §2  462,000, 
as  compared  with  £2,643,(00  (or  the  corresj  ending  period  of  last 

year. 

Pataiixg  Kiiliber  Estate s,  Lid.— Tbe  directors  have 

declared  an  interim  dividend  of  25  per  cent.  (6d.  per  share)  less 
income  tax. 

Marconi's  Wireless  Telegrapli  Co.,  Ltd. — At  a 

special  meeting  held  la-t  wefk,  the  resolution  which  came  before 
the  recent  annual  meeting,  altering  the  articles  so  as  to  enable 
the  directors  to  pay4 commission  on  shares,  was  approved. 

National  Telewriter  Co  , Ltd.— This  company  held 

its  statutory  meeting  on  15th  inbt.,  at  Oxfoid  Court,  K.C.,  Sir  W. 
Treloar  presiding. 

Clielsea  Elect*  ic-  it  y -Supply  Co.,  ltd— Tbe  directora 

have  declared  an  interim  cividtnd  ot  4 per  cent,  per  annum  (2s.  per 
elmre)  on  the  ordinary  shares  for  the  past  balf-jcnr,  payable 
September  15th. 

City  of  London  Electric  Lighting  Co.,  Ltd —Tbe 

directors  have  declared  an  interim  dividend  of  5 per  cent,  per 
annum  (5s.  per  share),  lees  income  fax,  on  the  ordinary  shares  for 
the  past  half-year,  payable  August  4th, 

.Mexico  Tramways  CO  — The  directors  have  declared  tbe 

usual  quarterly  dividend  of  lj>  per’ cent,  on  the  capital  Btock. 
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Edmnndson’s  Electricity  Corporation,  Ltd. 

The  twelfth  annual  meeting  of  the  shareholders  of  the  above  com- 
pany was  held  on  Thursday  of  last  week  at  Salisbury  House,  Old 
Broad  Street,  under  the  presidency  of  Mr.  P.  Debell  Tuekett. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  July  9th,  page  68),  said  that,  dealing  with 
the  accounts  the  first  item  was  gross  trading  profit,  and,  as  com- 
pared with  the  previous  year,  that  was  down  by  the  very  sub- 
stantial amount  of  £5,235.  The  main  cause  of  this  decline  was  the 
reduced  capital  expenditure  of  the  sub-companies,  but  though  it 
might  be  regrettable  that  greater  opportunities  for  spending 
capital  to  advantage  should  not  have  presented  themselves,  the 
mere  failure  to  increase  or  maintain  the  trading  profit  by  virtue  of 
such  capital  expenditure  afforded  no  ground  for  regret.  A further 
cause  of  this  decline  was  to  be  found  in  the  fact  that  the  private 
lighting  department  had  not  done  as  well  this  year  as  last,  when  it 
had  in  hand  the  completion  of  a large  Government  contract.  A 
third  cause,  which  had  adversely  affected  the  trading  profits  to  the 
extent  of  some  £500,  arose  out  of  what  he  could  only  describe  as 
iniquitous  book-keeping  by  one  of  the  Urban  Co.  undertak- 
ings some  yearB  ago.  Losses,  which  should  have  been  disclosed 
and  met  at  the  time,  were  suppressed  by  means  of  fictitious  or 
otherwise  improper  debits  to  capital,  and  they  had  accordingly  to 
be  dealt  with  now  that  they  had  been  brought  to  light.  The 
engineer  responsible  for  these  discreditable  manipulations  was 
unsatisfactory  in  many  other  respects,  and,  with  the  book-keeper  in 
question,  had  long  since  left  their  service.  Since  the  accounts  were 
made  up,  he  regretted  to  say  they  had  reason  to  fear  that  a similar 
state  of  affairs  would  be  disclosed  in  the  case  of  another  Urban 
Company  undertaking,  for  the  management  of  which  the  same 
engineer  was  responsible.  Interest  on  temporary  loans  was  up  some 
£400,  as  was  natural  owing  to  the  prior  lien  issue  last  year. 
Dividends  and  interest  from  investments  and  advances  had 
increased  by  £2,124,  or  83  per  cent.,  an  increase  which, 
taking  into  consideration  the  prevailing  conditions  of  the  past 
year,  must,  he  thought,  be  regarded  as  reasonably  satisfactory.  The 
reduction  of  only  £387  in  the  amount  of  the  Urban  Co.  guarantee, 
was  the  one  feature  of  the  accounts  which  was  distinctly 
disappointing.  The  gross  profits  of  the  Urban  Co.  increased  by 
£1,667,  but  this  compared  with  an  increase  for  the  previous  year  of 
£3,845.  The  special  reason  for  this  decline  in  the  late  of  increase 
was  found  in  the  position  of  two  of  the  company’s  undertakings, 
Hawick  and  Twickenham,  which,  after  consistent  progress  at  the 
rate  of  something  like  £2,000  a year  between  them,  this  last  year 
actually  contributed  £1,464  less  profit  than  for  the  previous  year. 
In  both  cases  this  set-back  was  due  to  causes  largely  or  wholly 
beyond  their  control.  They  would  notice  that  the  basis,  on  which 
the  Urban  Co.  guarantee  was  calculated,  was  now  set  out  on  the 
face  of  the  accounts.  The  net  profit  of  £597  carried  to  the 
balance-sheet  was,  of  course,  most  unsatisfactorily  small,  pro- 
viding as  it  did  so  bare  a margin  over  the  amount  of  the 
debenture  interest.  They  knew  now,  as  they  knew  a year  ago, 
that  the  company  was  far  from  being  in  the  position  in  which  they 
would  wish  to  see  it.  Nevertheless,  they  believed  that  hence- 
forward the  amount  of  the  net  profit  would  steadily 
increase,  and  in  other  respects  the  company  was  undoubtedly 
in  a far  more  satisfactory  position  than  it  was.  Turning 
to  the  balance-sheet,  it  would  be  seen  that  investments 
and  advances  had  increased  by  £49,398,  whilst  the  reserve  against 
investments  had  been  increased  by  £409.  This  year  there  was  a 
further  item  of  £26,000,  investments  in  Corporation,  Colonial  and 
railway  stocks.  These  consisted  of  short-dated  securities  of  the 
highest  character,  and  constituted  a temporary  investment  of  their 
surplus  funds.  On  the  other  side  of  the  account,  liabilities  had 
increased  by  the  amount  of  the  prior  lien  debenture  issue,  the 
expenses  of  which  had  been  deducted  from  the  balance  at  credit 
of  profit  and  loss  account,  leaving,  with  this  year’s  addition  of  £597, 
a balance  of  £14,809  to  be  carried  forward.  Turning  to  the  schedule 
of  investments  and  advances,  they  found  that  their  advances  had 
increased  by  £36,669,  and  their  debentures  by  £14,000,  whilst  their 
share  holdings  had  decreased  by  £3,470.  The  alteration  in  the 
amounts  of  their  Bhare  and  debenture  holdings  arose  out  of  their 
recent  subscription  for  Lancashire  Power  Construction  Co.’s  deben- 
tures. Instead  of  subscribing  for  £27,500,  the  maximum  amount 
which  he  promised  them  a year  ago  not  to  exceed,  they  had 
substituted  £1,735  debentures  for  a similar  amount  of  “ B ” 
shares,  and  had  increased  their  holding  in  the  company  by 
£1,235  less  than  the  stipulated  maximum  amount  of  £27,500. 
With  reference  to  the  present  position  of  the  Lancashire  Power 
Co.,  last  year’s  trading  showed  a loss  of  £3,809,  this  year’s  trading 
was  expected  to  show  a small  profit,  whilst  next  year  it  was 
expected  that  sufficient  profit  would  be  earned  to  more  than 
cover  the  debenture  interest.  The  business  was,  of  course,  seriously 
affected  by  the  strike  in  the  cotton  trade  last  autumn,  and  con- 
tinued to  be  adversely  affected  by  the  depression  which  still  pre- 
vails in  that  trade,  and  in  the  general  trade  of  the  district, 
largely  dependent  as  it  was  on  the  prosperity  of  that  trade.  At 
the  moment  the  company  was  making  neither  profit  nor  loss,  but, 
in  so  far  as  it  had  now  eliminated  the  loss  at  which  it  bad  hitherto 
been  working,  he  hoped  it  might  be  considered  to  have  at  last 
turned  the  corner.  Of  the  increaso  of  £36,669  in  the  amount  of 
their  advances,  the  Urban  Co.  accounted  for  £32,465,  and  in  this 
connection  he  would  again  like  to  point  out  the  effect  of  the 
adoption  of  a more  liberal  depreciation  policy  by  the  sub  companies 
in  reducing  the  amount  of  their  advances  in  the  case  of  the 
Alderley,  Isle  of  Wight,  Lymington  and  Wycombe  companies,  in 
spite  of  increased  capital  expenditure  by  all  those  companies,  whilst 
similarly  in  the  case  of  the  other  companies  tho  amount  of  the 
additional  advances  was  reduced  below  the  amount  of  the  respec- 


tive expenditure.  The  capital  expenditure  had  increased  by 
£52,081,  or  by  l-9  per  cent.,  as  against  £69,065,  or  2'6  per  cent.,  a 
year  ago.  Lamp  connections  had  increased  by  the  equivalent  of 
100,144  33-watt,  lamps,  or  8 7 per  cent.,  as  against  121,845  or  11'9 
per  cent,  a year  ago.  In  both  cases  this  diminished  increase  must 
to  some  extent  be  attributed  to  their  policy  of  restricting  free 
wiring,  on  which  only  £3,038  net  was  expended  this  last  year,  as 
against  £8,076  for  1907,  and  £25,130  for  1906,  but  the  growing  use 
of  the  new  lamps,  of  which  they  required  a disproportionately 
increased  connection  to  give  them  an  equivalent  load,  had,  no 
doubt,  contributed  materially  to  bring  about  this  result.  More- 
over, as  time  went  on,  he  thought  they  must  expect  the  business 
to  develop  at  a somewhat  slower  rate,  since  the  scope  for  profitable 
extension  necessarily  tended  to  diminish.  In  connection  with  the 
increase  of  £6,883  in  gross  profits,  it  was  satisfactory  to  notice  that 
with  the  exception  of  Frome,  which  showed  a small  decrease  of  £5, 
and  which  was  one  of  their  least  successful  and  least  promising 
undertakings,  Winchester,  Salisbury  and  Newmarket  were  the  only 
towns  which  failed  to  show  some  progress.  These  were  three  of 
their  oldest  undertakings,  and  consequently  it  had  been  more 
difficult  in  their  case  to  counteract  the  effect  of  metallic- 
filament  lamps  and  the  other  influences — the  fine  weather 
and  the  bad  trade— which  had  adversely  affected  their  revenues. 
The  outstanding  feature  of  the  past  year’s  accounts  was  to  be  found 
in  the  fact  that  tfae  increased  profits  had  been  derived  more  largely 
from  reduction  of  costs  than  from  expansion  of  revenue,  and  this  in 
spite  of  the  connection  of  the  equivalent  of  an  additional  100,000 
33-watt  lamps.  This  result  was  due,  not  to  any  failure  on  the  part 
of  the  new  connections  to  yield  an  adequate  revenue,  but  to  a 
diminution  of  the  revenue  derived  from  the  old  connections.  The 
prevailing  conditions  of  the  past  yesfr  had  undoubtedly  been 
peculiarly  adverse,  not  only  for  them,  but  for  almost  all  similar 
businesses,  and  he  could  assure  them  that  the  results  realised  for 
the  past  year  had  only  been  realised  by  the  moBt  strenuous  and 
sustained  effort  on  their  part  and  that  of  the  entire  staff.  These 
efforts  would  not  be  relaxed,  but  so  far  as  the  immediate  future 
waB  concerned,  though  he  saw  no  reason  to  suppose  that  they  would 
not  continue  to  make  steady  progress,  he  thought  it  would  be  unwise 
to  anticipate  that  that  progress  was  likely  to  be  otherwise  than  slow. 
Costs  were  now  in  most  cases  reduced  within  measurable  distance  of 
the  limit  of  possible  reduction,  whiht  the  increasing  use  of 
the  more  efficient  lamps  was  not  at  the  moment  conducive  to 
a rapidly  expanding  revenue.  They  were,  however,  doing  their 
utmost  to  try  and  minimise  the  adverse  effect  of  their  adoption  by 
their  existing  consumers,  and  this  year,  at  any  rate,  they  had,  in 
cheaper  coal,  a favourable  feature  of  which  they  could  not  be 
deprived,  unless  a general  coal  strike  should  prevent  them  from 
claiming  the  benefit  of  the  contracts  into  which  they  had  entered. 
He  would  like  to  say  a few  words  about  the  work  of  their  private 
lighting  department,  which  was  the  original  buBinees  of  Edmund- 
sons  30  years  ago,  and  for  which  they  enjoyed,  and,  he  believed, 
always  had  enjoyed,  the  highest  reputation.  At  the  present  time 
they  enjoyed  a large  and  valuable  connection,  and  it  was  through 
the  personal  recommendation  of  former  customers  that  the  vast  bulk 
of  their  orders  came,  but  they  felt  that,  if  the  business  was  to  be 
maintained  and  increased,  it  was  necessary  for  them  to  pursue  a 
more  active  policy,  all  the  more  so  now  that  most  of  the  large 
country  houses  were  already  provided  with  installations,  and  now 
that  their  cost  was  so  much  reduced,  and  they  not  only  needed  twice 
as  much  work  to  yield  them  the  same  profit,  but  found  every  petty 
wiring  contractor  all  over  the  country  regarding  himself  as 
competent  to  undertake  the  work.  They  had,  therefore,  resumed 
advertising  during  the  past  year  to  a moderate,  and  what  they 
believed  to  be  a judicious,  extent.  Nowadays,  the  manifold  advan- 
tages of  electric  light  were  generally  recognised,  but  he  doubted 
whether  its  very  moderate  cost  under  existing  conditions  was  as 
fully  realised  as  it  deserved  to  be.  Within  the  last  j ear  or  two, 
thanks  to  metallic-filament  lamps,  the  material  reduction  in  the 
cost  of  a private  plant  had  brought  electric  lighting  well  within 
reach  of  many  people  who  would  not  previously  have  enter- 
tained the  idea.  It  was  no  longer  appropriate  merely  to 
the  large  country  house.  The  necessary  plant  was  now  so 
cheap  and  reliable,  the  attention  required  need  be  so  unskilled 
and  trifling  that  thousands  and  tens  of  thousands  of  com- 
paratively small  houses  throughout  the  country  might  well  adopt  it. 
Their’s  was  one  of  the  most  intricate  and  difficult  businesses  to 
conduct  successfully,  with  its  constantly  changing  conditions  and 
with  the  immense  amount  of  detail  involved  in  the  adequate  and 
efficient  supervision  and  control  of  between  30  and  40  stations  ; 
and  when  the  work  had  to  be  done,  as  in  their  case  it  was  essential 
that  it  should  be  done,  with  a minimum  of  expense,  the  difficulty 
became  tenfold  greater.  It  was  no  easy  task  to  adjust  matters  so 
nicely  as  to  combine  the  maximum  of  benefit  from  a centralised 
organisation  with  the  undoubted  advantages  of  a large  measure  of 
local  discretion,  especially  when  the  majority  of  the  companies  in 
which  they  were  interested  had  entirely  independent  boards.  In 
the  solution  of  these  and  many  other  problems,  Mr.  Highfield  had 
been  of  the  greatest  assistance  to  them,  and  he  could  not  suffici- 
ently acknowledge  the  debt  they  owed  him  for  the  assiduous  care 
and  attention  with  which  he  bad  devoted  himself  to  the  task  he 
undertook.  Mr.  Highfield  was  a man  of  exceptional  ability,  who 
combined  with  his  well-known  technical  knowledge  two  most 
invaluable  qualities,  a pronounced  commercial  sense  and  a marked 
sense  of  proportion,  exactly  those  qualities  which  were  largely 
lacking  in  the  former  management  of  the  company,  and  he 
(the  chairman)  had  no  hesitation  in  saying  that  they  were 
extremely  fortunate  in  having  secured  his  services.  He  was  the 
very  man  they  needed,  and  without  any  disparagement  of  either 
Mr.  Gripper  or  Mr.  Wigham,  both  of  whom  were  co-operating  with 
the  utmost  loyalty  in  their  endeavour  to  retrieve  the  mistakes  of 
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the  past,  he  felt  it  was  very  largely  due  to  Mr  Highfields 
inspiration  that  they  were  succeeding,  as  he  fully  believed,  in 
putting  the  business  on  a very  much  sounder  footing  than  that  on 
which  it  previously  rested ; and  without  his  continued  help  and 
advice  they  would  be  very  sorry  to  have  to  face  the  many  difficul- 
ties  the  many  new  and  complicated  problems  which  he  did  not 
doubt  the  future  still  had  in  store  for  them.  It  was,  therefore, 
with  all  the  greater  pleasure  that  he  was  able  to  tell  them  that  he 
had  agreed  to  give  them  the  benefit  of  his  services  for  another  year 
at  a considerably  reduced  fee. 

Mb.  A.  A.  Campbell  Swinton  seconded  the  motion. 

Mb!  J.  S.  Highfield,  the  advisory  engineer,  addressed  the  share- 
holders as  to  the  prospects  of  the  company.  He  said  the  policy  of 
controlled  decentralisation  was  working  well,  and  the  managers  at 
each  of  the  stations  had  done  good  work  during  the  year  He  was 
confident  that  the  policy  of  concentrating  attention  on  the  earning 
of  profits  instead  of  mere  running  costs  and  lamp  connections  had 
already  had  a good  effect,  and  he  thought  they  would  see  increased 
results  in  the  future.  In  spite  of  a slight  rise  in  coal  prices,  the 
costs  were  reduced.  The  additions  to  capital  account  had  been 
kept  as  low  as  possible  in  Bpite  of  the  increase  in  connections  of 
about  3,000  kw.,  or  nearly  9 per  cent.,  and  of  units  generated  of 
2 091  C00  or  12*4  per  cent.  Owing  to  bad  trade,  and  a fine  summer, 
and  an  increase  in  economical  habits,  most  electrical  undertakings 
had  had  a bad  year,  but  he  was  hopeful  for  the  future,  although 
there  might  be  a temporary  set-back  by  decreased  consumption, 
owing  to  the  introduction  of  wire  lamps.  The  elrctric  motor  was 
now  used  for  many  purposes,  and  their  engineers  had  in  most  cases 
made  themselves  familiar  with  its  use  in  various  industries,  and 
they  were  making  a practice  of  using  their  experience  gained  in  one 
town  for  use  in  other  towns.  The  stations  were  run  in  a most 
economical  manner.  The  ratio  of  expenses  to  gross  expenditure 
was  about  47  to  48  per  cent,  over  the  whole  of  the  undertakings. 
The  plant  was  in  very  good  order,  and  was  being  well  run,  and,  as 
a matter  of  fact,  their  main  difficulty  did  not  lie  in  their  plant  or 
engineering,  but  in  the  business  management. 

Mb  Page  said  that,  notwithstanding  the  hopeful  speeches  of  the 
chairman  and  Mr.  Highfield,  he  contended  that  the  company  was 
in  a very  bad  way,  and  was  worse  than  it  waB  last  year.  The 
capital  expenditure  last  year  had  been  £52,081,  while  the  increased 
profit  from  investments  had  only  been  £2,123 — just  4 per  cent,  on 
the  extra  expenditure.  It  was  plain  to  him  that  the  company  had 
made  no  progress  whatever.  Many  of  the  subsidiary  companies 
were  white  elephants,  and  in  his  opinion  the  only  hope  of  ever 
getting  better  results  was  for  the  directors  to  turn  their  attention  to 
private  installation  work.  He  would  like  to  see  a small  committee 
appointed  to  confer  with  the  board  on  that  question. 

Mb.  Swan  inouired  what  fee  was  beiDg  paid  to  Mr.  Highfield, 
and  complained  that  he  should  still  be  retained  as  expert  adviser, 
seeing  that  he  was  only  appointed  for  a year.  The  Scarborough 
Tramways  Co.  was  one  of  their  most  unfortunate  undertakings,  of 
which  Mr.  Campbell  Swinton  was  the  engineer.  Upon  a capital  of 
£100,000  the  gross  profits  last  year  were  £8. 

Mb.  Hedges  said  that  as  a member  of  the  advisory  committee 
who  appointed  Mr.  Highfield,  he  was  clear  that  his  election  was 
cnly  for  12  months.  Mr.  Campbell  Swinton  was,  he  thought,  elected 
to  the  board  to  look  after  the  stations,  which  work,  it  appeared, 
was  Btill  being  done  by  Mr  Highfield.  Mr.  Tuckett  had  done  all 
the  work  he  promised,  but  he  was  afraid  that  the  other  directors 
performed  very  little  service,  and  his  feeling  was  that  they  should 
either  do  more  or  else  give  way  to  others. 

Mb.  A.  H.  Babbeb  said  he  had  attended  the  meetings  for  many 
years,  and  all  they  heard  was  recriminations  and  hopes  for  the 
future,  but  those  hopes  never  seemed  to  fructify.  Mr.  Page  was 
the  only  man  who  had  made  any  practical  suggestion  for  increasing 
their  profits,  and  he  would  like  to  see  him  on  the  board. 

The  Chaibman,  in  replying  on  the  discussion,  said  that  in  no 
case  had  the  capital  of  the  subsidiary  companies  been  written 
down,  and  it  would  not  be  politic  on  their  part  to  advocate  such  a 
course,  in  view  of  the  relation  of  the  companies  with  the  local 
authorities.  It  might  be  advisable  to  write  down  their  own  capital 
in  two  or  three  years’  time  when  the  guarantee  of  the  Urban  Co. 
expited.  At  the  present  time  it  was  impossible  to  do  anything  in 
that  direction,  as  they  were  quite  in  the  dark.  With  reference 
to  Mr.  Highfield’s  reappointment,  he  could  perhaps  give  them  a 
most  conclusive  reason  for  that,  viz.,  that  unless  they  retained  his 
services  for  another  year  they  could  not  retain  his  (the  chairman’s) 
services.  He  thought  it  was  rather  hard  upon  the  present  board  to 
criticise  them  for  past  action  to  which  they  were  no  parly.  They 
bad  come  into  these  rotten  companies,  and  they  were  determined 
to  get  the  company  out  of  the  ruck  in  which  it  had  got.  The 
shareholders  were  taking  up  a very  unreasonable  attitude  in 
attacking  the  board  for  not  having  effected  revolutions  in  the 
course  of  one  year.  They  had  always  told  them  that  it  was  going 
to  be  a very  hard  and  a long  job  to  pull  the  company  round.  As 
illustrating  the  difficulties  they  had  to  contend  with,  there  was 
the  case  of  Frome.  There  were  only  2,500  rateable  buildings  in 
the  town,  and  of  those  56  per  cent,  were  cottages  rated  at  less  than 
£8  a year,  another  16  per  cent,  were  rated  at  less  than  £16,  and  a 
similar  percentage  at  under  £20  a year.  It  was  impossible  to  get  a 
profit  out  of  a place  like  that.  There  was  a possibility  of  a slight 
improvement,  but  they  could  not  hope  for  any  radical  improvement 
in  such  a place.  With  regard  to  the  private  lighting  department, 
the  board  were  doing  all  they  could  to  push  that  business,  and  had 
resumed  advertising  to  a moderate  extent.  The  position  of  the 
company  was  better  than  it  was,  although  the  progress  was  slow. 
He  saw  his  way  to  finance  the  undertaking  for  several  years,  and 
it  was  not  in  the  parlous  state  that  Mr.  Page  would  seem  to 
imagine. 

The  report  was  then  adopted. 


The  Chaibman,  in  proposing  the  re-election  of  Mr.  Campbell 
Swinton  as  a director,  said  that  when  first  appointed  Mr,  Swinton 
only  accepted  the  position  at  the  request  of  the  shareholders.  It 
would  certainly  not  be  in  the  interests  of  the  company  that  he 
should  retire  just  as  he  was  getting  a grip  of  its  affairs. 

Mb.  Stanley  Beeton  seconded  the  re-election. 

Mb.  Page,  as  an  amendment,  moved  that  a committee  of  six 
shareholders  be  appointed  to  confer  with  the  board  to  select  a 
candidate  for  the' vacant  directorship. 

Mb.  Swan  seconded  the  amendment. 

Mb.  Campbell  Swinton  said  the  only  reason  he  accepted  a seat 
on  the  board  was  because  he  was  a large  shareholder.  The 
remuneration  was  absolutely  ridiculous  as  compared  with  the 
amount  of  time  given  to  the  company. 

The  amendment  was  negatived  by  a large  majority,  and  the 
resolution  was  carried. 


Electric  Construction  Co.,  Ltd. 

The  sixteenth  annual  meeting  was  held  on  Thursday  of  last  week 
at  Winchester  House,  E.C.,  Mr.  W.  S.  B.  McLaren  presiding. 

The  Chaibman,  in  moving  the  adoption  of  the  report  (see 
Electbical  Review,  July  9th,  page  69),  said  the  accounts  showed 
a marked  improvement  upon  those  of  last  year.  Indeed,  they 
had  to  go  back  to  1904  (when  the  last  dividend  was  paid  on  the 
ordinary  shares)  to  find  net  profits  comparable  with  those  of  the 
past  financial  year,  and,  having  regard  to  the  general  depression  in 
trade  and  to  the  continued  strenuous  competition  in  the  electrical 
manufacturing  industry,  they  had  every  reason  to  congratulate 
themselves.  As  an  illustration  of  what  this  competition  meant,  he 
might  mention  the  case  of  tenders  which  were  submitted  recently 
for  the  extension  of  a provincial  electric  lighting  station.  No 
fewer  than  33  firms  tendered,  and  in  the  aggregate  118  tenders 
were  submitted.  These  ranged  from  a minimum  of  £2,751  to  a 
maximum  of  £4,218,  and  while  he  did  not  suggest  that  the  whole 
of  the  difference  was  represented  by  the  electrical  portion  of  the 
plant,  still,  the  figures  would  give  some  idea  of  the  competition 
that  prevailed.  He  must  repeat  what  he  said  last  year,  that  the 
electrical  manufacturing  industry  was  suffering  severely  from  over- 
production. During  the  present  decade  about  £7,000,000  had  been 

invested  in  this  branch  of  the  business,  the  greater  part  whereof 
was  earning  no  dividend,  and  they  would  realise  what  this  had 
meant  to  older  concerns  like  their  own,  for,  although  there  had 
been  a steady  and  increasing  outlet  for  electrical  plant,  the  power 
to  supply  had  been  grossly  in  excess  of  demand,  in  consequence  of 
the  huge  increase  in  capital.  If  this  unsatisfactory  state  of  affairs 
prevailed  in  the  industry  generally,  they  would  naturally  expect 
him  to  tell  them  what  justification  there  was  for  the  hope  expressed 
that  the  enhanced  profits  now  reported  would  be  fully  maintained. 
During  the  whole  period  of  this  depression,  the  closest  attention 
had  been  given  by  the  board  and  the  management  to  economical 
production;  and,  further,  they  bad  not  hesitated  to  keep  their 
works  up  to  the  highest  state  of  efficiency  by  installing  the  most 
modern  labour-saving  appliances,  and  the  return  on  this  expendi- 
ture left  not  the  slightest  doubt  in  the  minds  of  the  directors  that 
the  money  was  well  spent.  This  progressive  policy  had  placed 
them  in  a position  to  produce  electrical  plant  of  any  size  or  kind 
at  prices  which  he  was  confident  were  second  to  none,  and,  while 
it  was  always  dangerous  to  prophesy,  still,  they  had  every  reason 
to  expect  that,  in  the  absence  of  any  further  slump  in  trade  or 
serious  cutting  of  prices,  they  would  be  able  to  submit  to  them 
next  year  results  as  favourable  as  those  now  reported.  A glance 
at  the  accounts  would  satisfy  them  that,  if  they  had  not  been 
obliged  to  pay  two  years’  dividend  on  the  preference  shares,  the 
ordinary  shares  might  have  received  2^  per  cent.  The  directors 
and  the  management  would  continue  to  spare  no  effort 
to  place  the  company  again  upon  a dividend-paying  basis, 
and  they  therefore  asked  them  once  more  for  a renewal  of 
their  confidence.  The  accounts  did  not  call  for  any  special 
comments.  On  the  credit  side  of  the  profit  and  loss  account,  there 
was  an  increase  of  £5,711  on  manufacturing  and  contracting,  and 
sundry  receipts.  This  was  due  to  causes  which  he  had  already 
described,  and  was  the  moBt  gratifying  feature  in  the  accounts,  as  it 
indicated  that,  notwithstanding  the  low  prices  which  had  prevailed, 
they  could  earn  a moderate  profit  upon . their  products.  If  a 
sufficient  volume  of  business  could  be  obtained,  he  should  have  no 
doubt  whatever  about  their  being  able  to  distribute  a reasonable 
dividend  on  the  ordinary  shares,  and  an  increase  in  output  is  the 
crux  of  the  situation.  Whether  that  increase  would  be  obtained 
this  year,  he  could  not  say.  Dividends  on  shares  in  other  com- 
panies shows  a reduction  of  £2,339.  The  Electrical  Power  Storage 
Co.,  Ltd.,  in  which  they  were  largely  interested,  had  suffered  from 
the  general  depression  in  trade,  and  for  the  first  time  for  a period 
of  17  years  found  itself  unable  to  declare  a dividend.  The 
directors  of  that  company  reported,  however,  that  there  were 
indications  of  a revival  in  business,  and  it  was  hoped  that  this 
improvement  would  continue  and  enable  the  company  to  resume 
payment  of  dividends  in  the  near  future.  Their  holding  in  the 
Madras  tramways  had  yielded  a somewhat  better  return.  The 
directors  of  that  company  contemplated  a further  extension  of  the 
tramway,  and  if  that  was  carried  out,  the  return  upon  their  deferred 
shares  would  be  materially  improved.  The  debit  side  of  the  profit 
and  loss  account  did  not  call  for  any  lengthened  review.  General 
charges  showed  a reduction  of  £458,  and  maintenance  of  plaDt  and 
buildings  a reduction  of  £966.  The  latter  saving  was  not  due  to 
short-sighted  economy,  the  premises  having  been  maintained,  as 
hitherto,  in  thorough  condition,  and  the  cost  of  providing  all  new 
loose  tools,  or  the  renewal  of  same,  had  in  accordance  with  the 
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company’s  invariable  practice,  been  debited  entirely^to  revenue. 
The  net  profit  for  the  year,  after  paying  £10,25.0  "f°f  debenture 
interest  and  crediting  £5,000  as'fomerly  to  depreciation 'acconat, 
was  £10,731  and,  after  paying  a dividend  for  two  years. on  the 
preference  shares,  they  would  carry  forward  £.3,085  to  next  year, 
being  an  increase  of  £1,941  on  the  sum  brought  in.  The  profit  of 
£10,731  for  the  past  year  compared  with  £5;03i  lor  1907-8,  and 
with  a loss  of  £1,442  for  1903-7.  The  financial  p >eh  on  of  the  com- 
pany was  very  satisfactory.  They  bad  ample  work-in;:  e-pita],  and 
were  thus  able  to  buy  on  the  most  advantageous  terms.  I:  deed,  in 
the  opinion  of  the  board,  the  company’s  position  generally.  had  been 
greatly  improved  of  recent  years  and  .justjriei  the- Hi.  in  looking 
forward  to  the  future  with  every  confidence. 

•Mb.  P.  E.  Beachcroft,  in  seconding  the  motion,  rud  that  they 
could  consider  the  report  as  satisfactory,  and  that  in  thr-s  ■ d p s of 
severe  competition  they,  at  any  rate,  showed  very  good  progress. 
Although  the  figures  did  rot  shoyv  extravagant  profits,  they  were 
evidence,  he  hoped,  of  better  things  to  come.  • The  fact  that  they 
had  been  able  to  bold  their  own  showed  that  the.  c pany  had  the 
reputation  for  turning-out  the  best  wo-k  in  ilmir  p-.rnculat  trade. 
He  did  not  know  when  be  bad  lo-  ked  with. Shore  cmfidence  to  the 
future  as  he  did' that, day.  T .ere  v - alrsady  rigm-  ot  an  i mprove- 
ment in  the  bad  depression  wo  l.--.  i oai-tect  in  ;.  oast. 

The  Chairman,  roplying.tq]  a shareholder,  sivd  that  the  general 
reserve  was  invested  in  the  baric  ; ‘ hu3  t at  £14,853  of  iuvsstid 
funds  was  split  up  as  follows  : — £3,000  in  31. per  c-.ut,  I 'dia.  Slock, 
£5,000  31  per  cent  New  South  Waits  'St-.  -.  k.  and  £5,o;i9  at  4 per 
cent,  on  deposit  with  a very  rich  jeoapar-y  in  Yorkshire,  and  they 
had  £124,000  inother -companies.  They  b.c-id  s-U  the  ordinary  si  i.res 
of  the  Madras  Electric  Tramway  Co.,  ».nd  £12.000  of  the  prefer-  nee 
shares.  They  were  also  shareholders  in  the  Electric  Power  Storage 
Co.  The  shares  stood  in  the'boohs  at-pa.  . lit  that  they  had 

a general  fund  of  £235,000.  _It  was  no  business  of  the  .company  to 
hold  shares  and  he  hoped  that  next  year  thoss  figures  would  show 
a considerable  change.  . 

The  report  was  adopted. 


Chatham  and  District  JL>«ht  Railways  Ce. 

The  directors’  report  for  tbs  -hn]f---enr  ended  June  5.0. h,  1025, 
shows  that  the  receipts  were  £20,203,  and. t ie  incenses  £12,821, 
leaving  £7,542;  les3  rent  of  Rochester  Corporation  lines,  £1,872, 
and  interest  cn  debentures,  £1,234;  h-avli-g  £4,457,  pins  £233 
brought  forward.  Out  of  th*  balance  the  directed,  recommend  the 
appropriation  of  £2,940  to  dividend  at  the  rate  of  5 per  cent,  per 
annum  on  the  preference  shares,  and  £1,730  to  revenue  new 
account.  The  traffic  receipts  show  an  increase  of  £1,137  over  those 
for  the  corresponding  period  of  last  veer.  This,  however,  is 
almost  entirely  accounted  for  by  the  fil'd,  that  the  extensions  to 
Strood  and  Frindsbury  were  not  op  n for  public  traffic  for  the  full 
half-year  of  1908.  T&e  directors  will,  as  usual,  provide  tor 
depreciation  when  the  final  accounts  are  made  up  as  the  end  of 
the  year. 


Half-year 

ended. 

December,  19C8. . 
Juno,  1909  .. 


Miles  Passengers  Traffic  Average  Car  No.  ,of 

open.  carried,  s receipts,  fare.  mileage.  . ears. 

1418  4, 957,745  €22,282  1-22  597 ,84  3 45 

14-88  4,0.8,327  19,78?  ITS  661,768  45 


The  General  Electric  Co  , ltd. 

The  annual  meeting  of  this  company  was  held  on  Monday  last  at 
71,  Q icen  Victoria  Street,  K.C.  In  moving  the  adoptieu  of  the 
report  (see  Eeecthical  Review,  duly  JGtb,  p.  100)  the  Chairman 
(Mr.  Q.  Byng)  spoke  as  follows  : — 

I beg  to  submit  to  you  our  bala'cs-shcet  for  the  yesr  ending 
March  31st  la‘t.  You  will  be-gl-td  to  note  that,  we  show  a larger 
profit  this  year  that)  la-t  year.  Wo  have  written  off  more  for 
depreciation  at  cur  works,  and  have  placed  to  the  credit  of  our 
reserve  fund  a larger  turn— over  £lG,0fiO;  the  resources  of  the 
company  and  the  security  of  the  preference  shareholders  have 
thereby  been  materially  strengthened.  The  margin  of  such 
security  has  more  than  doubled  since  the  company  was  incorpo- 
rated nine  years  ago — our  ordinary  shares  then  amounted  to 
£250,000,  whilst  to-day  these  shares,  plus  the  reserve  filed,  exceed 
£500,000.  I am  sorry- that  in  spite  of  snc.li  undoubted  security 
offered,  we  find  our  preference  shares  quoted  at  a discount  ; I pre- 
sume we,  in  coma  on  with  ott  ers,  fuller  because  Stock  Exchange 
quotations  take  little  hind  of  inirinrio  value,  v-  <i  also  becau-e 
capital  is  in  t flowing  freely  into  the  be  t Englis1'  industrial 
securities— we  reel  on  ourselves  amor  get  tbeee.  We  arc  experi- 
encing this  in  many  o' her  directin',  aid  n • ginning  lo  do 
much  harm  to  the  industries  of  this. country  in  ge;  er.  ;,  bur.  above 
all  to  electrical  enterprises;  The  income  from  our  in-  . estmepts 
does  notvary  much;  it  has  rcsrltf  d in  a relume  f afin  t 10p;r 
cent.  The  capital  iiiore  ce  shown  in  these  invcic  .iciils  is  repre- 
sented by  shares  in  foreign  companies,  c-'sbli  hid  'to  act 
as  our  selling  agent-  as  in  France,  1-4 pain,  South  Afri--::,  dec. 
The  pressure  of  competition  at  home  forces  n<  t > ■ ■ ck  orders  more 
and  more  abroad.  Unfortunately,  U.nstoms  duties  am  >gr,i’..-:  ns — 
not  only  on  account  of  their  sMi  at  s*,  but.  also  on  necount  of  their 
uncertainty  ;*and  it  would  bo  of  eiiozmou  i a-sigtauc  • to  us  if  our 
Government  could  enter  iuto .commercial  trea'.h  * with  Oou1  incutal 
nations,  or  with  any  ot.Ler  nation,  in, stem  of  leij  ing  upon  the  so- 
called  “ raost-fi' vour>  d nation  ” clause— a clanao  which  has  oftcu 
acted  against  us.  Wc  arc  continually  influenced  by  the  taritf 


fighting  of  foreign  nations  amongst  themiiclves.  The  position  of  a 
great  country  waiting- for  the  outcome  of  disputes  between  others 
is  exceedingly  ludicrous,  and  puts  ns  at  a disadvantage  compared 
to  our  foreign  competitors  After  having  spent  money  in  pushing 
one ■'manufactures,  the  Antics  are  suddenly  raised  against  us  At 
present  the  s-ltcrationS  of  'Ciutoms  duties  in. France  are  making  us 
very  anxioiv;  r-nd  we  hope  that  they  will  soon  be  settled;  one  way 
or  auothcr.  Sundry  debtors  and  sto.dis  s:aud  at  slightly  higher 
figures  on  'account  of  the  larger  turnover.  Additions  to  buildings 
and  plant  are  smaller ; the  capacity  of  our  works  is  greater  than 
the  demand.  From  a purely  lech.uie.-t]  point  of  view  all  otrr  works 
have  done-well ; our  engineering  staff  at  Wit-top  has  especially  dis- 
tinguished itself.  We  have  installed  a.  largir  number  of  b g 
plants — c picnlly  a number  of  turbine  plants;  they  have  proved 
v.ify  successful,  and  have  greatly  enhanced  the  reputation  of  our 
Wit  ton  electrical  engineering  works,  strengthening  their 
position  in  the  foremost  rank  of  • electrical  engineering  firms. 
Our  c.srbon  works  are  largely  oc  upied  with  making  flame  arc 
car  bon  3 Ours  is  the  only  factory  in  Euglo.nd  where  such  carbons 
arc  made  ; we  have  suc-ccded  in  competing  with  Continental  firms. 
For  thi«,  great  credit  is  due  to  the  energy  and  skill  of  the  manager 
and  stall'  of  that  fajtorr,  Ail  our  batteries,  porous  pots  and  dry 
cells'  are  now  made  at  Witten.  'We  have  added  a large  welding 
plant  'to  cur  tube  works,  rn  l.cn’r  ar.:-  metal  works  at  Sherlock  Street, 
Birmingham) -are  mating  beating  stoves  and  radiators  in  addition 
to  electric  light  fitliegs.  Wc  nave  considerably  extended  our  tele- 
phone factory  -at.  Po--l  Works,  and  I am  pleas* d to  record  that  the 
telephone  equ  p. metis  produced  at  these  works  have.. been  adopted 
by  our  own  and  .Colonial  Governments,  and  are  considered  an 
advance  upon  those  mine  by  the  most  prominent  ma-ufactarere  in  - 
America  and  on  the  Co-ntiner  t.  The  s tlc  of  Qfram  lamps  has  been 
large,  and  er  i-ienw  has  proved  that  the  marvellous  economy  and 
durability  claimed  for  this  indention'  is  entirely  justified.  No 
invention  sin:  toe  advent  of  electric  lighting  fine  produced  an 

equal  effect.  It  may  have  somewhat  disorganised  the  supply,  but, 
in  the  long  run,  the  result  - ill  be  .one  of  the  great  st  buntfit  to  the 
whole  industry.  The  factory  at  Hammersmith  is  completed,  and 
is  turning  t hese  lamps  out  equal  in  quality  in  every  respect  to  those 
produced  eh  the  Continent.  The  process  of  teaching  workpeople 
in  tais  ntw  industry  is  proceeding  rapidly,  and  soon  we 
hope  to  etruloy  ever  1,000  skilled  hands.  We  have 
had  exceptional  opportunities  of  comparing  the  capacity  of 
our  English  staff  and  workmen  with  that  of  similar  German  and 
American  org  mmtions.  I am  pless'd  to  tellyou  that  Englishmen 
have  learned- asiquiekly  and  as  well  as  their  foreign  competitors, 
and  in  some  respects  have  surpassed,  them..  This  is  not  a biassed 
opinion  of  in  own, 'but  the  uclial  experience  c-f  the  engineer  who 
ba3  taught  both  here  and  abro.d.  Generally  spending,  we  cannot 
be 'dissatisfied,  with  the  year’s  wo: king.  Our  profits  have  been 
a:  sis  ted  by  the  steady  market,  and  the  biw  prices  of  metals,  besides 
the  ah  eu  e of  any  labour  troubles.  At  the  same  time  we  must  not 
forget  that  our  profi  while  they  may  compare  favourably  with 
those  of  other  English  concerns,  ao  not  come  up  to  the  standard  of 
profils  obtained  by  foreign  electrical  companies  working  under 
similar  conditions.  The  foundations  of  our  company  are  good,  and 
also,  I believe,  i'.s  management ; but  we  suffer,  as  almost  everybody 
does,  from -.a  general  trade  depression.  The  conditions  of  the 
country  and  the  outlook  arc,  to  my  mind,  far  from  bright,  and  it 
would  be  wrong  for  busints3  men  to  overlook  the  present  sj  mptoms. 
We  have  mainly  felt  them  in  our  efforts  to  fill  our  works  with 
suffirient  orders  so  that  they  can  be  run  at  their  full  working 
capacity.  We  have  seven  large  factories,  and  everyone  of  them 
cculd  give  ah  b.  creased  output  without  any  material  increase 
of  capital  or  of  general  expense  beyond  the  payment  of 
more  wages.  Running  at.  less  than  full  capacity  means  loss, 
not.  only  in  money,  bat  in  upkeep,  and  in  the  spirit  and 
skill  of  both  masters  and  men.  We  have  been  compelled 
in  eome  instances  to  reduce  bauds,  and  to  run  short  hours.  That 
means  machinery  and  buildings  idle,  managers  and  workpeole  idle. 
This  i3  waste  to  cur  company,  and  waste  to  the  nation.  If  that 
waste  could  be  turned  into  work,  such  work  would  be  obtained  for 
nothing.  That  is  the  way  to  get  things  for  nothing.  Unfortunately 
people  do  r.ot  see  it.  It  is  simply  a question  of  demand.  If  that 
demand  bid  not  exis’,  it  could  n-T  be  helped,  but  it-  does  exist  at 
our  very  dcors.  Thej  : ia  plenty  of  electrical  wo;k  to  be  got  if  we 
only  keep  it  in  this  country,  and  do  not  send  it  abroad. 
Unfortunately,  instead  of  its  being  directed  into  our  factories,  our 
national  policy  deliberately  directs  it  iDto  foreign  factories  The 
w.  'king  of  a large  commercial  concern  like  ours  shows  clearly  the 
effect  of  Free  Trade.  I am  sure  that  our  cwn  pxperier.ee  is  the 
experience  of  aimer  t every  factory  in  the  country  at  the  present 
morn.  Til,  We  are  all  being  worked"  below  onr  productive  capacity. 
If  yon  were  to  go  into  any  English  factory,  you  would  receive  in 
nine  out  of  every  ton  the  a - me  answer,  ’•  We  could  do  more  work  with 
bur  existing  plant.”  What  holds  good  of  industry,  holds  good  of 
agrieultnr-:—  under-production  rules  in  field,  farm  and  factory,  It 
is  inrr  .dibit-,  but  f;V<  >■  as  you  know,  t.l  at  in  spite  of  this  state  of 
affairs  wc  arc  imp  Ring  over  i 200,000,000  of  manufactures  and 
h-_- ' i 'll  ura!  produce*  >e'y  year,  every  pound’s  worth  of  which  could  be 
produ  ed  hero,  simply  oy  employ  ing  our'  natural  produce,  and  our 
brains  and  sine -\  ',  now  retrograding  in  idleness.  We  aremet  with 
F e iott  i ion  tlu-.'  we  import  all  this  beCav.se  it  is  cheaper.  Wbat 
can  bo  cheaper' than' getting  things  for  nothing  by  turning  waste 
in'o  w k .'  Tlct  ifa  'tally  thp  question  if  gentlemen  will  only 
uiHii  * ■;  in  1 it.  I.  cay  ht  ie  200,  million",  but  it  is  my  firm  opinion  it 
'{a  nearer  300 [ millions  ov.  ry  year.  It  is  plain  as  a pike  staff, 
■yet  people  won’t,  see  it.  You  know  that  I think 
all  this  could  carily  be  accomplished.  A budget  could 
be  framed  which  would  raise  the  production  of  the  nation 
to  its  full  capacity— let  Mr.  Lloyd  George  know  that— and 
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the  objection  I have  to  the  budget  no.v  proposed  is  that  it  dots 
nothing  to  encourage  production  at  horse.  On  the  contrary,  it 
dees  everything  to  discourage  us  by  heaping  further  taxes  and 
expenses  upon  the  producer,  and  by  leaving  uat'.xed  the  foreign 
importer  who  competes  with  us  in  our  own  market :.  ^ As  an 
employer  representing  la  *jr,  I pTofhst- against  t;is  budget,  it  is 
futile,  a-.d  would  defeat  its  own  ends  after,  I believe,  causing 
a great  deal  of  suffering,  because  it  ignorts  the  foremost 
function  of  Government  to  preserve  the  wealth  of  the  nation 
by  fostering  the  pr<  Inclivec  . ; of  its  people.  - 

Ala.  Hugo  Hirst  seconded  the  adoption  of  the  report,  and  it 
was  carried  without  comment.  The. resolution  declaring  a dividend 
of  5 per  cent,  per  anrum  was  also  approved. 

Ain.  Hirst  then  proposed  the  ue-tle  non  of  Mr.  S.  G.  Byng,  and 
gladly  took  the  opportunity  of  ti-  ifyiug  to  the  great  active 
interest  he  had  taken  Hi  the  til  a,  and  his  use  to  the  manage- 
ment. He  was  looking  forward  o his  .co-operation.  This  was 
carried,  and  the  auditors  were  alcp  re-elected. 

AIr.  Wood,  a sharehoIyL.-r,  moved  a vote  of  thanks  to  the  chair- 
man, remarking  the*  Se  had.  come  to  the  meeting  of  a,  commercial 
undertaking  and  had  listened  to  a Bern!  political  address. 

the  members d!  the  staff  then  o ut  back  to  their  various  depart- 
ments;-and  the  representatives  of  the  Press  disbanded. 


Cit.T  and  South  LobiIou  Railway  Co. 

The  directors'  report  for  the  ralf-veat  ending  June  oOth,  1909, 
states  that  the  receipts  from  alt-sources  have  amounted  to  £89,563, 
and  the  ccst  of  working  has  been  £29,075,  leaving  a prefit  of 
£*9,5£d.  Inclusive  of  the  balance  brought  forward,  the  net 
revenue  account  shews  an  aggregate  totrl  of  £50,5-12.  Alter 
making  provision  fer  the  deb-.uttre  stock  interest,  rerrt.  charge,  and 
the  transfer  to  t!  . renewal  fur  d of  £1,5C0,  a; balance  .emuins 
available  fox  dividend  of  £34.663.  Out  < f this  sum  the.  directors 
recommend  that  'the  full  divid  nd.of  5 p<-r  cent,  per  r.nnum  le 
paid  on  the  preference  strr-kp,  1891^1896,1901  and  -1903,  and  tb  at, 
a dividend  at  the  rate  of  1 2 per  cent. 'per  annum  be  paid  upon  the 
consolidated  ordinary  stock  for  the  half-year,  leaving  a balance  of 
£1,412  to  be  carried  forward. 

Bp-wr- - «-  - Passengers  (ek-  Pec; -pis  Piv  percent. 


»■  Half-year.  „ elusive  cJLssc  n.  (including  peri, nn.cn 

tekt  hlflrs.).  "ssou.  tukis.y.  ordinary. 

t..'  D ccftihr-r  ?!•>-.  h'-.V.  :.  SUP;.-.:;*  ' 2 . 

June 3tib,  7. .7  ..  ..  10,  77.620-  27 

Pcceu-.lcr  Hist,  1!  07  ..  in, 7:  ?, H i KM'S  1J 

■■  Jano  SOH),  U1C8  ..  U>,fcil ,5!5  83,47-7  4 

DecrmterMst.  19(8  ..  • 1C, 00 i, 83* > 81-5Ct)  17 

June  30th,  100!)  ..  11.227,179  8-1, ‘.46  1.‘ 


Total  ticcc  opening  line  22 3,059,670  £1,772,167  ■ 

• The  directors  are  glad  to  be  able  to  point  to  an  increase  in  the 
receipts  from  all  sources  during  the  half-year.  This  result.ia  the 
more  latis-factory  in  view  of  the  constantly  progressing  electrification 
of  tramways  which  connect  with  and  feed  those  already  competing 
with  fhis  company’s  'line.  It  bsB  also  to  be  rt  msmbered  that  as 
19C8  was  leap  year,  the  half-year  new  under- review  was  shorter  by 
one  day  than  the  corresponding  peiiod. 

' In  their  Bill  of  this  session  the  Central  Lcndtn  Railway  Co.  are 
applying  to  Parliament  for  powers  to  construct  a Eubwav  connecting 
the  high-level  public  subways  of  their  Bank  Station  with  the 
booking  hall-of  this  company’s  station  at  the  Bank,  thus  furhishirg 
additional  access  between  the  two  companies’  stations  and  also 
direct  communication  wi  h the  Wa’erlco  and  City  Railway. 
Subject  to  Ibis  power  being  obtained,  an  agreement  has  been 
entered  into  for  the  constTucti  n of  the  fabway  at-  the  joint 
expense  of  Ibe  two  companies.  The  St.  Swithin’a  bare  porticn  of 
the  proposed  subway  has  been  withdrawn  from  tbe  Bill. 


Crompton  & Co.,  Ltd. 

The  directors’  report  up  to  March  31st  last  shows  that  the 
depression  in  trade  in  almost  all  parts  of  tbe  werid  in  which  the 
company  does  bnsinc??,  and  (be  resulting  keen  ermpetiticn,  has 
rendered  the  cbtainirg  of  jcp  urn rative  ciders  d~ ring  the  financial 
year  a matter  of  very  great d; dimity,  ar-tl  a errfein  amount-  of  w<  rk 
fiashadto  be  undertaken  at  a veiy  email  n nrgiij  over  co;t.  Tbo 
net  pr;  tit  foT  the  year  amoutts  to  £10,651  (as  ccmpa.’ftl  to 
£31  3.0  for  tbe  year  ending  Afaich  3l»t,  1608).  After  providing 
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company’*  interest  in  the  gmranterieg  company.  Tiie  dullness  of 
trade  still  eon'  irne«,  If ho ■ gh  there  are  ■ c-r>> .-  indicatiot-s  cf 
improvt ment.  Tbe  d’lcctcn  have  in  view  eoroe  imprrtent  ordets 
which  it  i*  hoped  will  he  secured  at  tafi* factory  prices , tyhey  also 
have  pha'ur?  in  r porting  (bat  during  the  t'mapc iai  y- ar  a patent, 
has  1 ecu  tb'ained  ftr  a new  auto  converter,  invented  tu-’  the 
.company's  woik*.  Order3  for  these  machines  ■ are  now  being 
executed,  anl  it  is  anticipated  that  the-  invention,  for  which  there 


is  a urge  field,  will  oim-t  of  - considerable  importance  to  the 
company's  business.  With  a view  to  obtaining  fresh  capital  until 
sir  h time  as  the  coi.'iiu-.r-y  uu  profitably  reduce  its  holdings  ia 
other  cone  run  an  offer 'of  short-term  notes  was  made  to  the  sbare- 
1 if  nary  last.  The  directors  are  now  offering  else- 

where tho  balance  unapplied  for.  In  order  to  prevent  the 
possibility  of  delay  in  the' issue  of  the  comp  <uy ’a  annual  accounts, 
it  is  proposed,  in  future,  to  close  the  ace. units  of  the  company's 
u branches  at  .December  31st  in  each  year,  instei  d of  at 
March  31st,  as  at  present;  • This  course  las  the  approval ‘of  the 
company's  [auditors. 


Madras  Electric  Supply  Corporation,  Ltd. 

•The  directors’  report  -0*  the  year  ended  December  3 1st,  1908, 
expresses  regret  that  the  contractors  l ave  .not  yet  completed  their 
work,  althbugb-it  was  anticipated  that  everything  on  the  direct- 
current  side  would  have  been  finished  by  February,  1908,  and  on 
the  alt  mating-current  sidf.  for  the  tramway  supply  by  January  1st 
last-.  Tr.e  buildings  and  equipment  of  the  main  generating  station, 
tho  sub  station  at,  Mylapore  and  the  .tramway  sub-station,  are  row-, 
however,  practically  finished.  The  construction  of  the  main  gene- 
rating station  had  been  so  fat  completed  cn  April  3rd  last  that  tbe 
company  Commenced  the  supply  of  electricity  to  the  public  from 
the  permanent  plaht,  and  it  is  "l  oped  shortly  to  supply  current  to 
the  Tramways  Company,  v;ho  have  entered  into  a contract  to  pur- 
chase a minimum  of  one  million  units  per  annum.  Agreements 
for  the  supply  to  the  Pert  Tru.-t  and  to  tbe  Government  Buildings 
have  been  drafted  and  are  no.v  being  considered.  The  grant  of  the 
new  licences  for  the  supply  cf  current  to  Fort  at-  George  and  to 
the  Port- Trust  is  expected  shortly.  In  anticipation  that  there 
would  be  a.  large  demand  for  electric  fans,  to  take  the  place  of 
punk  As,  v.  hich  . 're  ured  for  the  whole  year  in  Aladrap,  the  directors 
sent  out  a con  tide.- r,b!c  number  to  sell  or  hire  out  to  consumerp.. 
Each  fan  installed,  will  be  a useful  addition  to  the  demand  for 
current-.  The  temporary  oil-engine  plant  is  now  being  dismantled, 
and  although  the  working  on  this  small  scale  was  not  expected  to 
be  profitable,  the  Board  U el  that  the  expenditure  constituted  a 
useful  adveitisement.  The  supply  io  the  public  commenced  with 
an  equivalent  of  5,200  8-c.p.  lamps  connected  to  the  mains.  Many 
applications  from  othor  consu.-  e7s  Lave  since  been  received,  and 
some  fire  already  cor  netted.  Full  particulars  will,  of  course,  be 
ferpished  in  the  r-  port  next  year,  bu1  the  directors  thick  it  right 
to  state  that  they  are"quite  satisfied'  with  the  prospects  of  the 
company.  With  reference  to  the  company’s  investment  in  41  per 
cent,  preferred  ordinary  ghart  s in  the  Madras  Electric  Tramways 
(1904),  Ltd.,  it  is  satisfactory  to  note  that  the  tramways  are  doing 
well,  and  this  company  has  recently  received  a dividend  at  the  rate 
of  5 per  cent,  ret  annum  (including  % per  cent,  out  of  surplus 
profits)  on  these  shares. 


Direct  Spirited  States  Cable  Co.,  Ltd. 

The  dire; tors’  report  for  the  half-year  ended  June  30th,  1909,  shows 
that  the  half-j  ear’s  rever  ue,  after  deducting  c n E-pay  ments,  amounted 
to  £56  445  as'  eertp-red  with  £51, M 1 for  tbe  corresponding  period 
of  1908,  showing  a difference  of  £5, (-77  infaveurof  the  half-year 
under  r<  view.  The  working  and  other  expenses  for  the  same  period, 
including  income  tax,  amounted  to  £25,03(5,  leaving  a balance  of 
£31,409  as  (be  net  profit,  making  with  £4,506  brought  forward  a 
total  of  £35,915.  For  thcreorreeponding  period  of  1908,  the  working 
expenses  and  other  payments  amounted  to  £24,932.  Three  quart  eily 
interim  dividends  of  4s.  eqeh  per  share,  amounting  to  £36  426,  have 
been  declared  and  paid  during  the  financial  year,  and  a final  divi- 
dend of  4s.  per  share  is  now  propos'  d,  together  with  a bonus  of  Is. 
per  share  (both  free  of  income  tax),  making  with  the  three  interim 
dividends  4]  per  cent,  for' the  year,  being  a total  distribution  of 
£51,603.  After  transferring  £5,0C0  to  the  reserve  fund  account,  the 
balance  of  £3,590. on  the  revenue  account  is  proposed  to  be  carried 
forward.  Tbe  reserve  fund  account  has  been  debited  with  £13,857 
for  the  cost  of  cable  maintenance,  and  after  being  credited  with 
interest  on  he  irmstmepfe,  profit  bn  sale  of  securities,  and  amount 
transferred  from  rcvcuue,  the  balance  now  amounts  to  £510,267. 


France. — The  report  of  the  Society  de  l’Eaergie  hlec- 

trique  du  Nord  do  la  Franco  for  tho- last  financial  year  shows  a 
gro«  profit  of  £11, r 68  ; ti  e bulk  nt  this  h:.s  been  applied  to  depre- 
ciation, reaving  n hi  anevof  ‘.799  to  bn  carried  forward.  The 
plant  at  pres;  nt  in  < p i'  n cor,'i[-ri-'CS  two  1,750-kw,  turbines  and 
dyn  r/op,  arft  o 3.5( ()-kv..  fits.  PJafts  are  now  being  prepared 
in  r.  spect  of  a row  ’5  CO  • iur  set-.  By  the  end  of  tbe  present,  year 
the  c*  mpany  will,  if.  is  i xpteted,  l ave  an  output  equal  to  1,900,000 
kw. -hours  per  month. 

At  the  annual  meeting  of  the  Compatnie  Internationale  dcs 
Lt.njpcs  Electriquea  Zircon  V/olfrarn,  lately  held  in  Paris,  a divi- 
dend of  8 . fr.  per  share  was  de-  bred.  It  was  stated  that  tho 
prospects  of  tho  of  n .-*.ry  were  very  bright,  all  the  subsidiary 
concerns  being  busily  occupied. 

St  Jnrncs’  ft?  <I  I*a]l  Mall  Electric  1 iglit  Co.,  Ltd. — 

The  directors  have  drelfirtd  on  interim  dividend  on  the  preference 
ehsres  at  the  rate  cf  7 per  cent,  per  annum,  and  on  the  ordinary 
shares  i t the  rate  of  10  per  cent,  per  annum,  for  the  half-year 
ending  June  30fcb.  "The  Share  transfer  books  will  be  closed  from 
July  24th  to  August  6fh,  inclusive. 
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MARKET  QUOTATIONS. 


Wednesday,  July  21st. 


CHEMICALS,  &C. 


a Acid,  Hydrochloric 
a „ Nitric  . . 

a „ Oxalic 

a „ Sulphuric 
a Ammoniac,  Sal 
a Ammonia,  Muriate  .(crystal) 


a Bleaching  powder  . . 
a Bisulphide  of  Carbon 

a Borax 

a Copper  Sulphate  . . 
a Lead,  Nitrate 
a „ White  Sugar 
a ,,  Peroxide 
a Methylated  Spirit  . . 
a Potassium,  Bichromate,  in  cas 
a Potash,  Caustic  (75/80  %) 
a „ Chlorate  . . 

a ,,  Perchlorate 

a Potassium,  Cyanide 

a Shellac  

a Sulphate  of  Magnesia  . . 
a Sulphur,  Sublimed  Flowers 
a „ Recovered 

a „ Lump 

a Soda,  Caustic  (white  70  %) 

a „ Chlorate 

a „ Crystals 

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %) 


per  cwt. 


per  ton 


per  gal, 
per  lb. 
per  ton 
per  lb. 


per  cwt. 
per  ton 


per  lb. 
per  ton 
per  lb. 


Latest 

Price. 


METALS,  &C. 

b Aluminium  Ingots,  ip  ton  lots  . . per  ton 
b „ Wire,  in  ton  lots  . . „ 

b ,,  Sheet,  in  ton  lots  . . ,, 

p Babbitt’s  metal  ingots  . . . • „ 

c Brass  trolled  met,al  2"to  12"  basis)  per  lb. 
c „ Tube  (brazed)  . . . . „ 

c „ ,,  (solid  drawn)  . . „ 

c „ Wire,  basis „ 

c Copper  Tubes  (brazed)  . . . . „ 

c „ „ (solid  drawn  . . „ 

g ,,  Bars  (best  selected)  . . per  ton 

g „ Sheet  

g „ Rod „ 

e „ (Electrolytic)  Bars  . . „ 

e „ „ Sheets  . . „ 

e „ Rod  ••  « 

e „ „ H.C.  Wire  per  lb. 

f Ebonite  Rod  ,, 

f „ Sheet  „ 

n German  Silver  Wire  ..  ..  „ 

h Gutta-percha,  fine „ 

h India-rubber,  Para  fine  . . . . „ 

i Iron  Pig  (Cleveland  warrants)  . . per  ton 
/ ,,  Wire,  galv.  No.  8,  P.O.  qual.  „ 

g Lead,  English  Ingot  . . . - „ 

mManganin  Wire  No.  28  ..  ..  per  lb. 

e Mercury  per  bot. 

ff  Mica  (in  original  cases)  small  . . per  lb. 

J „ „ I.  medium  „ 

d „ „ ..  large  ..  „ 

p Phosphor  Bronze,  plain  castings  „ 

p „ „ rolled  bars  & rods  „ 

p „ „ rolled  strip  & sheet  „ 

o Platinum  . . per  oz. 

e Silicium  Bronze  Wire  . . . . per  lb. 

r Steel  Magnet,  in  bars  . . . . per  ton 

g Tin,  Block  (English)  ..  ..  ,. 

a „ Wire,  Nos.  1 to  16  ..  ..  per  lb. 

p White  Anti-friction  Metals : — 

“ White  Ant  ’’  brand  . . . . per  ton 

k Zinc,  Sh’t  (Vielle  Montagne  bnd.)  „ 


6/- 
22/- 
28/- 
5/6 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£18  10 
£25  10 
£23  10 
£32 
2/6 
3|d. 
£20 
31d. 

Bfd. 
7d. 
70/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
3§d. 
£3  5 
3d. 

7d. 


Fortnight’s 
Inc.  or  Dec. 


£1 


ec. 


£70 

£112 

£120 

£50  to  £135 
7Jd. 
8£d. 
7Jd. 
6gd. 
8|d. 
8|d. 
£70 
£70 
£70 
£60  5 
£77 
£65 
7Jd. 
3/3 

si- 

ne 


7/10 

48/4 

£14 

£13  to  £13  2 6 
8/- 
£8  5 
6d.  to  Is. 

2/6  to  4/- 
4/6  to  8/6 
1/-  to  1/1 
1/1J  to  1/3 
1/2J  to  1/6 
91/6 
9Jd. 

£55 

£130  to  £131 

mi 


£36  to  £60 
£25  10 


£3  dec. 
£3  dec. 
£3  dec, 
10/-  dec. 
5/-  dec. 
6/-  dec. 
Jd.  dec. 


1/4  inc. 
2d.  inc, 


2/6  dec. 


variable. 
£1  inc. 


Quotations  supplied  by — 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons, 
e Frederick  Smith  & Co. 

1 1ndia-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Shakspeare. 


r W.  F.  Dennis  & Co, 


b Edward  Till  & Co. 

I Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd, 
m W.  T.  Glover  & Co.,  Ltd. 
a P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd. 


Stock  Exchange  Notices.— The  Committee  has  appointed 

a special  settling  day  as  under : — 

Thursday,  August  5th.— British  Aluminium  Co.,  Ltd.— Further  issue  of  89,070 
ordinary  shares  of  £5  each,  fully  paid,  Nos.  60,001  to  99,070 ; and  89,070  7 per 
cent,  cumulative  preference  Bhares  of  £5  each,  fully  paid,  Nos.  60,001  to  99,070. 

Application  has  been  made  to  the  Committee  to  allow  the  follow- 
ing securities  to  be  quoted  in  the  Official  List: — 

Hurst,  Nelson  & Co.,  Ltd.— 20,000  6 per  cent,  cumulative  preference  shares  of 
£10  each,  fully  paid,  Nos.  1 to  20,000. 


Anglo-American  Telegraph  Co.,  Ltd.— After  placing 

£5,000  to  the  credit  of  the  renewal  fund,  the  directors  have  declared 
an  interim  dividend  for  the  quarter  ending  June  30th,  1909,  of  16s. 
per  cent,  on  the  ordinary  stock,  and  £1  10s.  per  cent,  on  the 
preferred  stock,  less  income  tax,  payable  on  July  31st.  The  balance 
of  £24,414  is  to  be  carried  forward. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon. 

Markets  remain  in  the  condition  of  stagnation  incidental  to  this 
period  of  the  year.  In  the  electrical  sections  there  is  little  going 
on,  and  less  to  write  about.  With  this  bid  for  the  enlistment  of 
sympathy  from  the  reader,  the  placid  tale  may  be  permitted  to 
unroll  its  paragraphic  folds. 

The  Railway  dividends  are  beginning  to  make  their  appearance 
and  [the  Metropolitan  Railway  has  declared  1 per  cent,  on  the 
Ordinary  and  2^  per  cent,  on  the  Surplus  Lands  stocks.  Some  of 
the  more  eager  bulls  talked  of  the  dividend  being  probably  1J  per 
cent,  on  the  Ordinary  stock,  and  the  price  fell  from  41  £ to  40£,  the 
latter  still  showing  a rise  on  the  week.  The  announcement 
encourages  the  hope  expressed  here  some  months  ago  that  the 
initial  troubles  of  electrification  are  over,  and  the  line  iB  at  last  on 
the  way  towards  reaping  the  reward  of  its  change  of  system. 
Districts  at  17£  show  no  alteration. 

East  London  proprietors  are  disappointed  at  the  failure  of  the 
directors  to  grapple  with  the  problem  of  electrification,  and  the 
report  which  came  out  last  Saturday  attributes  the  delay  to  the 
board’s  intention  to  await  results  achieved  by  the  London,  Brighton 
and  South  Coast  Railway  over  its  electrified  South  London  section, 
which,  of  course,  is  not  yet  open  for  traffic.  East  London  Ordinary 
keeps  about  3§,  and  the  junior  debenture  stocks  remain  at  22£,  8 
and  5 for  the  “ B,”  “ C ” and  “ D ” issues  respectively. 

City  and  South  London  Ordinary  has  risen  to  32  upon  the  issue 
of  a satisfactory  report,  following  upon  the  increased  dividend 
noticed  here  last  week.  The  Central  London  trio  continue  at  their 
depressed  levels,  pending  the  dividend  statement. 

Quite  a storm  in  a teacup  has  arisen  over  the  way  in  which  the 
County  of  London  Electric  Supply  Company  has  called  up  the 
amounts  due  on  allotment  of  the  new  debenture  stocks.  To  save 
the  company  a little  future  trouble  hereafter,  the  first  instalment 
has  been  called  up  so  as  to  include  the  shillings  and  pence  that 
would  have  become  due  on  the  future  payments.  Th's,  of  course, 
complicated  Stock  Exchange  dealings  rather  badly,  and  the  dealers 
are  very  indignant  about  it.  Nominally  the  premium  is  3 for  the 
First  Debenture,  and  2£  for  the  Second. 

The  St.  James’  and  Pall  Mall  Electric  Supply  Compary  has 
declared  a dividend  at  the  rate  of  10  per  cent,  on  its  Ordinary 
shares,  which  is  the  same  as  usual,  and  the  price  has  not  moved. 
There  is  a faint  demand  for  Edmundson’s  and  Urban  issues.  Edison 
and  Swan  were  marked  back  to  5s.  middle,  and  can  be  bought  at  a 
few  pence  above  this  price.  Crompton’s  are  flat  on  the  iesue  of  a 
disappointing  repert.  The  Calcutta  Electric  Supply  Company  has 
offered  its  new  issue  of  Preference  shares,  but  at  the  time  of 
writing  it  is  not  possible  to  give  any  idea  as  to  what  kind  of 
response  has  been  received  from  the  public.  Victoria  Falls 
Preference  are  a trifle  harder  upon  the  statement  that  the  company 
has  accepted  the  offer  of  a substantial  bonus  to  expedite  delivery 
of  current  to  one  of  its  mining  company  customers. 

Canadian  General  Electric  has  risen  to  121,  and  Mexican  Light 
and  Power  Common  is  up  to  71,  the  group  as  a whole  being 
decidedly  better.  Nevertheless,  there  seems  an  uneasy  feeling  lest 
the  damage  on  the  dam  of  the  Mexican  Light  and  Power  property 
may  turn  out  to  be  more  costly  than  even  the  £40,000  at  present 
estimated.  Rio  Trams  are  90,  and  Sao  Paulo  150J. 

Good  buying  of  Anglo-American  Telegraph  Deferred  has  hoisted 
the  price  to  17,  the  quarterly  statement  out  a few  days  back  being 
the  inspiration  for  the  rise.  The  figures  are  satisfactory  enough, 
but  to  touch  the  Deferred  stock  is  to  embaik  upon  a lively  gamble. 
Other  telegraph  issues  have  been  almost  stationary.  Natioral 
Telephones  aie  goed,  both  the  Preferred  and  Deferred  stocks 
showing  rises. 

British  Electric  Traction  Ordinary  were  done  at  10s.  on  Monday, 
and  the  Preference  slipped  back  another  2s.  6d.,  to  2J.  British 
Columbia  Preferred  stock  is  rather  better.  A little  busmesB  is 
being  done  in  London  United  Tramways  issues.  London  General 
Omnibus  stock  has  slumped  to  20.  A movement  is  on  foot  to 
induce  shareholders  of  the  Electrobus  Company  to  support  an 
agitation,  but  perhaps  the  unfortunate  shareholders  will  be  beBt 
advised  to  let  ill  alone  in  this  instance.  A noticeable  advance 
amongst  the  Miscellaneous  divisions  is  one  of  3 points  in  Electric 
Construction  Debenture  stock. 


British  Columbia  Electric  Railway  Co. — On  July 

31st,  a dividend  at  the  rate  of  6 per  cent,  per  annum  will  be  paid 
on  the  6 per  cent,  non-cumulative  preferred  ordinary  stock  for  the 
half-year  ended  June  30 tb,  together  with  an  additional  dividend  at 
the  rate  of  1 per  cent,  per  annum  for  the  same  period. 


Metropolitan  Railway  Co.— The  directors  recommend 
a dividend  upon  the  ordinary  stock  for  the  past  half-year  at  th 
rate  of  1 per  cent,  per  annum,  (against  i per  cent,  at this  tl“®  j 
vearl  carrvine  forward  about  £4,000.  Dividends  on  the  surplus 
fands  stock  wFll  be  at  the  rate  of  2|  per  cent,  per  annum,  carrying 
forward  about  £1,000. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


NAME, 


86,000 

186,700 

$181,661,400 


$63,000,000 

558,460 

3.220.770 

3.220.770 
47,725 

44.000 
2,431,850 

16.000 

6,000 

12,931 
6,000 
80,000 
60,710 l 
43,500 

4.000. 000 

9.000. 000 
1,896,706 

800,000 

762.400 

200,0001 

181,127 

181,127 

150.000 

10.000 

17.000 
$41,380,400 
$50,000,000 

834,190 
T2, 660 
86,492 
2,226,000 
8,726,000 

16.000 
16,000 

260,000 

rmo.nno 

1.988,593 

179,313 

60,000 

99,100 

99.400 
'1.8891 

145,955 

3,042 

120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,568 

4,669 

80.0001 


Amazon  Telegraph  Oo.’s  shares,  Nos.  1 to  95,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,950  Bed. 
American  Telephone  & Telegraph,  Cap.  Stock 
I Do.  Collat.  Trust,  4%  Bonds,  1 to  98,000  and  1 
1 63,001  to  76,000  | 

Anglo-American  Telegraph  

Do,  do.  do.  6 % Pret,  .. 

Do.  do.  do.  Deferred 

Anglo-Portnguese  Tel.,  5 % Mort.  Deb.  Stook  Red, 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting,  500  fear  4% Del . 8k,  Red, 

Cnba  Telegraph 

Do.  10  % Pref 

Direct  8panish  Telegraph,  Ord.  

Do.  do.  10  % Cum.  Pref, 

Do.  do.  4J  % Debs.  ..  .. 

Direct  United  States  Cable  


Direct  W.  India  Cable,  44  % Reg.  Deb.,  1 to  1,900,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  84  % Pref.  Stock 

Do.  4 % Mort.  Deb.  Stook.  Red.  . . 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

( East.  & 8.  Alrio.  Tel.,  4 % Mt  Db.  Manritins  ' 
[ Sab.)  1 to  8,000  f 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . 

I Halifax  and  Bermudas  Cable,  44  % 1st  Mori 
Debs.,  within  Nos,  1 to  1,200,  Red 

Indo-Enropean  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marooni’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord. 

Do.  do.  do.  6 % Pref. 

National  Telephone,  Pref.  Stook 
Do.  do.  Def.  Stook 

Do,  do.  6 % Cam.  1st.  Pref.  .. 

Do.  do.  6 % Cam.  2nd  Pref.  .. 

Do.  do.  6 % Non-oum.  8rd  P.,  1 to  950,000 

Do.  do.  84  % Deb.  8took  Red. 

Do.  do.  4 % Deb.  Stock  Red.  .. 

Oriental  Telep.  and  Elec,  1 to  171,504,  fully  paid 
Do.  do.  do.  6%  Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook  . . 

Pacific  & European  Tel.,  4 % Guar.  Deb°.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  44  % Deb,  Red,  .. 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nob.  1 to  40,000 

W.  Coast  of  America,  1 to  30,000  & 63,001  to  68,008 
Do.  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Sub.  Tel, 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930. . 

Do.  do.  4 % Deb.  Stock  Red. 

WeBt  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do,  6 % Debs.,  Nos.  1 to  1,800  .. 


Stock 

or 

Share. 

* 

Dividends  (or  the  last 
four  years. 

Closing 

Quotations 

July  13th. 

Closing 

Quotations 

July  20th. 

Business  done 
week  ended 
July  20th, 
1909. 

| Rise  + 
I or 
| Fall  - 

| Present 
! Yield 
jper  oent. 

10 

1905. 

Nil 

1906. 

Nil 

1907. 

Nil 

lMOfl. 

Nil 

25-  31 

n-  81 

Highest 

Lowest 

j £ s.  d. 
Nil. 

100 

6 % 

6 % 

6 % 

6 % 

92  — 96 

92  - 96 

• . 

6 4 3 

$100 

74% 

8 % 

8 % 

8 % 

1434-1444 

1484-1444 

6 10  9 

$1000 

* % 

4 % 

4 % 

4 % 

97  - 99 

97  — 99 

• • 

4 0 10 

Stook 

81% 

8i% 

84% 

£3  4s. 

67  — 59  ‘ 

58  — 60 

1024 

. , 

4 1 

6 6 l 

Stook 

6 % 

6 % 

6 % 

6 % 

1004-1014 

1014-K24 

1004 

+ 1 

5 17  l 

Stook 

4% 

lf% 

1 % 

8/- 

16  - 161 

16|-  17 

17ft 

164 

+ i 

2 4 0 

100 

6 % 

6 % 

6 % 

6 % 

102  —104 

102J-10H 

+ i 

4 16  2 

6 

8 % 

8 % 

8 % 

8 - 81 

8 - 8g 

89| 

4 15  6 

Stock 

4 % 

4 % 

4 % 

4 % 

89  - 91 

89  — 91 

4 7 11 

10 

6 % 

6 % 

6 % 

6 % 

84-  8J 

84-  83 

8ft 

. • 

6 15  6 

10 

10  % 

10  % 

10  % 

10  % 

17  — 18 

17  — 13 

174 

.174 

6 It  1 

6 

4 % 

4 % 

4 % 

4 % 

21-  81 

23-  3$ 

. . 

6 3 B 

6 

10  % 

10  % 

10  % 

10  % 

’■!-  8| 

84-  83 

. . 

6 12  8 

60 

44% 

44% 

44% 

44% 

99  —101 

99  -101 

1214 

8 16  8 

20 

41% 

48% 

41% 

41% 

121- 

121-  131 

i3 

. . 

6 8 5 

100 

44% 

44% 

44% 

44% 

99  -101 

99  —101 

4 9 1 

Stook 

7 % 

7 % 

7 % 

7 % 

127  -130 

125  —128  xd 

1268 

125 

6 7 8 

100 

34% 

84% 

34% 

34% 

864-  874 

844—  864  xd 

85| 

85 

4 0 0 

Stook 

4 % 

4 % 

4 % 

4 % 

1044-1C64 

1044-1064 

106 

105 

3 15  2 

10 

7 % 

7 % 

7 % 

7 % 

111-  12 

Hi-  HI 

lift 

1041 

HI 

- 1 

6 19  2 

Stock 

4 % 

4 % 

4 % 

4 % 

1024  -1041 

1034-1054 

*14 

5 16  17 

25 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

. . 

8 18  5 

10 

64% 

64% 

6J% 

61% 

101-  10| 
131-  133 

101-  lOf 

104 

101 

6 7 0 

10 

6 % 

6 % 

6 % 

6 % 

131 — 131 

134 

. . 

4 7 8 

10 

24% 

20  % 

20  % 

18  % 

26J—  26J 

251-  26J 

25J 

6 17  2 

100 

44% 

44% 

44% 

44% 

99  —101 

99  —101 

.. 

.. 

4 9 1 

26 

18  % 

13  % 

13  % 

13  % 

61 4-  634 

614-  534 

52® 

. . 

6 16 

$100 

2 % 

84% 

4 % 

4 % 

80  — 64 

80  — 84 

. . 

4 15  3 

$100 

4 % 

4 % 

4 % 

4 % 

74  - 79 

74  - 74 

6 6 3 

1 

Nil 

Nil 

Nil 

81—  5 1 

}b-  a 
4—  1 

15/9 

15/74 

- ft 

Nil 

1 

5 $> 

6 % 

6 % 

6 % 

1-  1 

6 0 0 

1 

6 % 

6 % 

6 % 

6 % 

U~  la 

13-  H 

5 12  11 

100 

6 % 

6 % 

6 % 

6 % 

108  1094 

1034  -119 

1094 

1084 

+ 4 

6 9 1 

100 

6 % 

6 % 

6 % 

6 % 

124  —126 

1254-1274 

1261 

175 

4 14 

4 14  1 

10 

6 % 

6 % 

6 % 

6 % 

101—  11 

101—  11 

105 

6 9 1 

10 

6 % 

6 % 

6 % 

6 % 

Ki-  11 

101-  11 

6 9 1 

6 

6 % 

6 % 

6 % 

6 % 

fft-  5f;i 

5g-  53 

6JS 

5:4 

4 6 1 

Stock 

34% 

84% 

34% 

34% 

97  — 19 

97  — 99 

98 

B 12  2 

100 

4 % 

4 % 

4 % 

4 % 

99  —101 

99  —101 

994 

991 

' 

8 19  3 

1 

7 % 

7 % 

8 % 

8 % 

1ft—  1ft 

1ft-  1ft 

26/6 

5 6 8 

1 

6 % 

6 % 

6 % 

6 % 

IV-  ift 

1 - '4 

28/74 

- ft 

6 8 0 

100 

4 % 

4 % 

4 % 

4 % 

66  — 88 

66  - 87 

851 

— 1 

4 12  n 

10 

4 % 

4 % 

4 % 

4 % 

99  -101 

99  - 101 

. . 

8 19  3 

8 

6 % 

6 % 

6 % 

5 % 

7«-  84 

78-  ?4 

.. 

. . 

4 18  9 

100 

44% 

44% 

44% 

44% 

981-1004 

934-1004 

4 9 7 

Cert, 

6 % 

6 % 

6 % 

6 % 

129  —132 

129  —182 

130 

4 10  11 

5 

8 % 

8 % 

8 % 

03-  74 

63-  74 

74 

7ft 

5 12  8 

6 

6 % 

6 % 

6 % 

6 % 

6 - 6$ 

5 — 6g 

51 

5ft 

4 13  0 

24 

Nil 

24% 

24% 

14-  18 

'4-  13 

4 10  11 

100 

4 % 

4 % 

4 % 

4 % 

99  —101 

99  —ltd 

8 19  3 

10 

7 % 

7 % 

7 % 

134-  14 

134-  14 

1813 

1011 

18ft 

5 0 0 

100 

4 % 

4 % 

4 % 

4 % 

101  —103 

1014-1034 

+ 4 

8 17  8 

10 

Nil 

Nil 

Nil 

Nil 

4—  k 

i-  i 

Nil 

10 

6 % 

8 % 

6 % I 

6 % 

81-  8 i 

81-  85 

6 47  2 

10 

Nil 

Nil 

£2  6 1 

15  % 

8-9 

8-9 

17  2 4 

100 

6 % | 

6 % 

6 % 

6 % 

1004-1024 

1004  -1024 

" 1 

4 17  7 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


820,000 

978,230 

332,367 

OOu.UUU 

100,000 

60,000 

60,000 

40,100 

12,697 

124,400 

600,000 

400.000 

400.000 
233  »4) 
£12,600 
138,301 
161,4.37 

1,473,638 

628,936 

100.000 
100,000 
600,000 
904,91(2 

400.000 

1,0.6,858 

60,000 

60,000 

140,976 

200.000 

125.0001 

126.0001 
187,610 

46,804 

B60.000 

86,000 

40.000 
800,000 
491,222 
450,000 
710,163 

1,690,690 

554.655 

551.655 
1,4 ' »> 

85.000 

100,000. 


i [ Anglo-Argentine  Trams,  10  % Nom.  Cum.  2nd  1 
l Pref.,  260,008  to  680,097 1 

Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stook 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  . . 

Do.  do.  7 % Cum.  Pref 

Do.  do.  “ A ” 6 % Cum.  Pref. 

Do.  do.  4 % Funding  Certs. 

Do.  do.  64  % Loch  Leven  Debs. 

British  Colombia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord,  8tock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  4*  % 1st  Mort.  Debs.,  1 to  6,260 

Do.  44  % Vancouver  Power  Debs.,  1 to  2,2 

British  Electric  Traction  

Do.  do._  6 % Cum.  Pref. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  44  % 2nd  Deb.  Stook  Re 

British  InBnlated  and  Helsby  Cables 
Do.  do.  6 % Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. 

British  Tbomson-Houston  44  % 1st  Mort.  Debs. 

/ BritiBh  Westinghouse  6 % Pref.,  1 to  200,000  an( 
l 276,001  to  475,000 

Do.  do.  4 % Mort.  Deb.  Stock 

[Browett,  Lindley  & Co.,  Ord 

1 Do.  do.  6 % Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  105,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  8tock 

Do.  do.  44%  Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do,  6 % Cum.  Pref.,  Nos,  1 to  29,880 
Do.  44  % 1st  Deb.  Stock. . 

Callender’s  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Re 

Cape  F.  Trams.,  1 to  491,292  

Castner-Kellner  Alkali,  1 to  460,000  . . 

Do.  do.  4456  1st  Mort,  Deb.  Stoo 
Central  London  Railway,  Ord.  Stock . . 

Do.  do.  4 % Pref.  Stook  . . 

Do,  do,  Def.  do, 

City  and  Bontb  London  Railway  .. 

Crompton  A Co,,  Nos.  1 10  36,000 
1 Do.  6 % 1st  Mort.  Reg.  Debt.,  1 to 

l 900  of  £ 100 , and  901  to  U.OtO  of  £60  Bed. 


Nil 


* Unless  otherwise  stated,  all  shares  are  folly  paid 


8 % 

9 % 

10  % 

9ft — 9ft 

9ft- 

9ft 

92 

^33 

9 

6 

1 

91  — 92 

9 5- 

915 

914 

905 

- i 

4 

6 

6 

6 % 

5 % 

5 % 

101  —103 

101  - 

103 

4 

17 

1 

20  % 

20  % 

20  % 

4J-  43 

44- 

4g 

87/6 

8 /8 

4 

11 

1 

6 % 

6 % 

6 % 

1«-  14 

12- 

14 

. . 

4 

0 

0 

7 % 

7 % 

7 % 

i—  i 

| 

61 

0 

0 

7 % 

7 % 

7 % 

1 - 15 

14- 

30/ ■ 

+ h 

41 

2 

1 

6 % 

6 % 

6 % 

24-  81 

;i  — 

84 

+ i 

8 

11 

5 

4 % 

4 % 

4 % 

24-  3J 

24- 

34 

. . 

6 

11 

3 

64% 

64% 

64% 

94  — 99 

94  - 

99 

. . 

5 

11 

1 

6 % 

8 % 

8 % 

148  —147 

143  - 

147 

6 

9 

7 

'6  % 

6 % 

6 % 

121  —124 

122  - 

126 

125 

+ 4 

4 

15 

H 

6 % 

6 % 

5 % 

110  -H3 

107  - 

110  xd 

1084 

108 

4 

10 

11 

44% 

44% 

44% 

102  —104 

102  - 

104 

4 

0 

7 

44% 

44% 

44% 

102  —105 

101  - 

104  xd 

4 

6 

7 

Nil 

Nil 

4-  l 

4- 

3 

15/- 

10/- 

Nil 

6 % 

8 % 

14% 

n-  23 

24- 

25 

51/3 

47/6 

- 4 

4 

10 

11 

6 % 

6 % 

5 % 

86  - 90 

86  — 

90 

89 

88 

6 

11 

1 

44% 

44% 

44% 

66  — 70 

66  — 

70 

, . 

6 

8 

7 

10  % 

10  % 

10  % 

73-  n 

78- 

75 

6 

9 

0 

6 % 

6 % 

6 % 

«t-  fg 

04- 

6g 

4 

10 

7 

44% 

44% 

44% 

103  - 106 

103  - 

1C6 

. . 

4 

4 

11 

44% 

44% 

44% 

91  — 96 

91  — 

96 

• e 

4 

18 

11 

Nil 

Nil 

Nil 

i«* — t 7r. 

1*41 — 

18 

• • 

Nil 

4 % 

4 % 

4 % 

88  — 42 

38  - 

42 

. . 

9 

10 

H 

Nil 

Nil 

Nil 

Nil 

ft — 43 

14/6  to  16/6 

1 i/e 

to  16/6 

•• 

” 

Nil 

Nil 

Nil 

Nil 

Nil 

0 - 3 

0 — 

4 

Nil 

Nil 

Nil 

Nil 

0 - 4 

0 — 

4 

Nil 

M 

44% 

44% 

44% 

44% 

5 = 
1 1 
2S 

48  — 
27  — 

48 

31 

•• 

•• 

14 

8 

10 

2 

8 % 

6 % 

42—  45 

42- 

45 

9*5/- 

. , 

6 

6 

4 

6 % 

6 % 

5 % 

4j—  5 

4 5- 

6 

5 

0 

0 

44% 

44% 

44% 

97  —100 

97  - 

100 

£8* 

4 

1) 

0 

16  % 

16  % 

95-  ICi 

95- 

10* 

102 

7 

2 

0 

5 % 

6 % 

6*-  6J 

64- 

64 

4 

15 

a 

44% 

44% 

44% 

104  -106 

1034  - 

1054 

4 

4 

1 

Nil 

Nil 

J—  2 

4- 

2 

Nil 

8 % 

12  % 

, , 

1 1-  2 

13- 

2 

38/6 

37/6 

6 

0 

0 

44% 

44% 

108  —106  ■ 

103  - 

106 

4 

4 11 

4 % 

8 % 

8J% 

61  — 63 

61  - 

63 

oil 

6 

8 

2 

4 % 

4 % 

4 % 

83  — 86 

83  — 

85 

81/ 

4 

14 

2 

4 % 

2 % 

24% 

43  — 45 

43  - 

45 

82/ 

si  5 

5 

11 

1 

a4% 

2*% 

14% 

81  — 82 

314- 

824 

+ b 

4 

12 

4 

6 % 

6 % 

6 % 

1 - U 

4- 

1 

SKJ/- 

18/9 

15 

0 

0 

6 % 

6 % 

6 % 

91  — 84 

91  - 

91 

" 

•• 

•• 

5 

6 

5 

♦ A period  of  nine  months,  t From  Manchester  Bbare  List 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES.-l«»«»*»** «».) 


COMPANIES*.— (Conllm*«i; 


360.000 
H05  000 
271,080 

60,000 

99,261 

17.139 

307,895 

67,720 

112,100 

81,390 

26,000 

300.000 
78,000 

96.000 

80.000 
40,000 

40.000 

160.000 

60.000 
87,600 
10,000 

600,070 

899,930 

126,000 

1.831.000 
6,782,062 
2,640,914 

8.286.000 
891,387 
814,016 
600,000 

595.600 
$10,823,200 

$9,000,000 

246.600 
245,500 
246,000 

87,860 

140,000. 

1,000,000 

2,800,000 

4,900,000 

66,666 

66,666 

245,496 


Diok,  Kerr  & Co.,  1 to  260,000  

Do.  do,  6 % Cum.  Pref.,  1 to  805,000 

Do.  dc.  4J  % Deb.  Stock 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd.,  “ A ” Bhs.,  £3  pd.,  1 to  99,261 
Do.  “ A ” shares,  01 — 017,189 

Do.  4- % Deb.  Stook  Bed 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

Eleotrio  Construction,  1 to  112,100 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

General  Eleotrio  Co.  (1900),  5 % Cum.  Pref. 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Bail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref.  .. 

Do.  do.  6 % Mort.  Debs. 

Henley’B  (W.  T.),  Telegraph  Works,  Ord 

Do.  do.  4*  % Pref 

Do.  do.  44  % Mort.  Deb.  Stook 

India-Eubber,  Gutta-peroha  & Telegraph  WorkB.. 

(Liverpool  Overhead  Bailway,  Ord 

( Do..  do.  Pref.,  fully  paid  .. 

London  United  Trams.  (1901),  1 to  60,007  . • 

Do,  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort,  Deb.  Stock  . . 

Metropolitan  Consolidated  . . 

Do.  Surplus  Lands  ..  

Do.  Distriot 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  * Defd 

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  4J  % Deb.  Stock  Bed. 

Mexico  Trams  Co.,  Common  Stock 

Do.  1st  Mort.  60-year  6%  Gld.  Bds. 

Potteries  i lectric  Ti  a tion  

Do.  6 % Cum.  Pref 

Do.  4J  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4 % Deb.  Bds.,  1 to  1,500  Bed.,  1909 
Underground  Electric  Bailway,  6%  Prior  Lien  .. 

Do.  do.  44%  Bonds 

Do.  do.  6%  Income  Bonds 

Willans  & Bobinson,  1 to  80,000  & 80,001  to  116,666 
Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stook  


1 

1 

100 

10 

6 

6 

100 

100 

2 

2 

10 

Stock 

10 

10 

100 

5 

6 

Stock 

10 

10 

10 

10 

10 

10 

100 

100 

100 

100 

1 

1 

1 

100 


Dividends  for  the 
last  four  years. 


i»U6. 
10  % 

6 % 
44% 

6 % 
44% 
44% 

4 % 

5 % 
Nil 

7 % 

\l 

4 % 

l 1 

15% 

44% 

44% 

10% 

NU 

6 % 

8 % 
8 % 
6 % 
4 % 
2f% 
2i% 
NU 


Nil 
5 % 
44% 


tauo. 
10  % 

6 % 
44% 

6 % 
44% 
4|% 

4 % 

5 % 
Nil 

7 % 

6 % 
4 % 

M 
6 % 
16  % 
44% 
44% 
10  % 
NU 
6 % 

8 % 
8 % 
6 % 

4 % 
1 % 
23% 
Nil 

Nil 

5 % 

44% 


4 % 

5 % 
44% 
16  % 

4 % 


1907. 
10  % 

6 % 
44% 

6 % 
24% 
24% 

4 % 

6 % 
NU 
7 % 

6 % 

4 % 

4% 

7 % 

5 % 
16% 
44% 
44% 
10  % 

4% 

6 % 
3 % 

8 % 
5 % 

% 

4% 

21% 

Nil 

Nil 
5 % 
44% 


4 % 
6 % 
*4% 

IS  % 

4 % 


1908. 
10  % 

6 % 
44% 
6 % 


4 % 

Nil 
7 % 

4'% 

Nil 

5*% 
15  % 
44% 
44% 

Nil 

6 % 
Nil 
Nil 


Nil 
5 % 


4 % 

6 % 
44% 
174% 
4 % 


Nil  Nil 
Nil  .. 

4 % 4 % 


10  % 
6 % 
4 -% 


44% 


Olosing  | 

Quotations 

Olosing 

Baslness  done 

Blse  + I 

Quotations 

week  ended 

or 

July  13th. 

July  20th. 

July  mil,  1909. 

Fall  — p 

digneut  II 

-lowest. 

* 

l*-  4 

1A-  }1 

.. 

i,>-  4 

99  -102 

i*-  i* 

99  -102 

" ] 

13-  14 

13  — 14 

•* 

t • 

-k 

1-  4 

i- 

> . 

14-  24 

14-  24 

• • 

68  - 73 

68  - 73 

. . 

84  — 87 

81  — 87 

. . 

IB — H 

A—  fl 
1A—  li« 

n-  3 

n-  n 

85  — 88 

85  - 88 

. . 

i—  1 

l-  1 

lot—  101 

lot—  101 

•• 

102  — 103J 

102  —108 

121 

• • 

111-  124 

HI-  124 

• • 

5-51 

5 — 5g 

^.12 

105  —107 

105  - 107 

•• 

144—  15J 

14|-  151 

l-  i* 

i — i % 

• • 

6—6 

6—6 

• • 

• • 

-4 

2—3 

U-  24 

. . 

.. 

84—  4 

U - 24 

1? 

i|—  24 

2 - 2.’. 

40/- 

664 

+ i 

63  — 67 

65  — 68 

66 

+ 14 

694-  40 

40i-  401 
68  — 70 

41)! 

84 

-I  3 

68  — 70 

681 

67 

174-  18 

174-  18 

1714 

173 

S—  1 

8—  ? 

1/- 

. 

. .lf/6 

A — SS!J 

h~  p 

16/- 

m-  n 

96 

• • _ 

95  — 97 

964  - 984 

| 1301 

— u 

181  —134 

ISO  —132 

132J 

914-  934 

92  A—  944 

931 

1 i 3J 

+i 

io”  rg 

f'd-  4 b 

4-  i 

4—  1 

3 86  - 89 

86  - 89 

+ "i 

„ 33  — 844 

334  - 35 

' 101  -103 

99  -lul 

HM-tTS 

• C- 

• O 00 

+ k 

1C2  —103 
87  — 89 

1024  1034 
87  - 89 

87  — 39 

87  — 89 

37 

•• 

B — i 

6 2|—  3+ 

21—  bl 

781 

784 

. . 

/0  76  — 8U 

76  - 80 

Yield 


a. 

0 0 


4 16 
4 8 

4 6 
!5  0 

6 0 

6 9 

5 12 
Nil 

8 7 2 

6 13  4 

4 10  11 
6 18  4 
6 10  8 
4 16  10 
6 6 0 
4 3 9 
4 4 1 
6 11  2 
Nil 

8 6 8 
Nil 
Nil 

12  0 0 
6 17  8 
1 4 6 
a IS  7 ' 
Nil 

Nil 

6 19  6 

4 12  9 

5 510 
8 13  0 

6 17  11 
5 1 2 
5 1 10 
3 19  3 

5 ’l  2 


7 7 4 
5 0 0 


ELECTRICITT  SUPPLY  COMPANIES 


15.000 

70.000 
80,449 

9,661 

886,876 

80.000 
80,000 
80,000 

446,786 

49,486 

176,0001 

70,696 

40.000 
400,0001 
800,000 

50.000 

60.000 
260,000 

40.000 

65.000 
400,0001 

400.000 
80,000 
80,000 

430.600 
$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
£82, £55 
200,000 

76,121 

285,000! 

248,000! 

$6,000,000 

18,566,000 

$2,400,000 

$12,000,000 

260.000 
180,491 

13 1.000 

126.600 
10,862 
20,000 
60,000 

119,694 

100.000 
200, COO 

40.000 

20.000 
160,0001 

12,000 
66,000 
120,000 
142,968 
224  520 
HOjOOO 
50,000 

275.000 

808.000 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000  ..  .. 

Do.  do.  44  % 1st.  deb.  stock  .. 

Brompton  & Kens.  Elec.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Electrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  electricity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do.  " City  Undertaking  ” 44  % Cum.  Prf. 
Do.  do.  4 % Deb.  Stook  Bed. 

Chelsea  Eleotricity  Supply,  Ord 

Do.  do.  44  % Deb.  Stock  Bed.  . . 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000 
Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 
Do.  44%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd. 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do.  do.  5%  Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do,  44  % Deb.  Stock 

Do.  do.  4|  % 2nd.  Deb.  Stock  . . 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do,  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev. Co. of  Ontario,  5%  lBtMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  •• 

Do.  6 % Cum.  Pref.,  1 to  10,000  ..  .. 

Do.  44  % 1st  Deb.  Stook  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds.  .. 
Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do,  do.  do.  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6%  Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk,  Bed. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref.  1—71,106 

Do.  4*  % 1st  Mort.  Deben.  Stock 

Do.  84  % Mort.  Deben.  Stock  Bedem. 

Mexican  Electric  Light  Co.,  5%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.Gold  Bnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 

Newoastle-on-Tyne,  1 to  87,600 

Do.  6 % Pref.,  I to  87.600  .. 

( North  Metropolitan  Electric  Power  Supply  Co., 

6 % Mortgages  (Bed.),  Nos.  1 to  1,266 
Notting  Hill  Electric  Lighting  . 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stock 

Biver  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Btk.  Bed. 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord.  .. 
Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  8*  % Deb.  Stock  Bed.  .. 

Bmithfleld  Markets  Electrio  Supply,  Ord 

South  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7 % Pief 

Do.  do.  44  % 1b#  Deb.  Stk. 

Urban  Eleotrio  Bupply,  Ord 

Do.  do,  6 % Cnm.  Pref 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Bed. 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Gum.  Pref.  Be- 

4uced  from  5%  since  31st  Doc,,  1906) 


Unless  otherwise  stated,  all  shares  are  folly  paid. 


t Quotations  on  Livorpool  Stock  Exohange 


Bank  rate  of  Discount  24  per  oent-  April  1st.  1909. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  JUNE,  1909. 


The  Jane  returns  of  electrical  business  show  a slight  improve- 
ment over  tbe  previous  month’s  figures. 

The  exports,  with  a total  of  £270  368,  are  barely  a thousand 
pounds  ahead  of  the  amount  recorded  in  May.  The  imports, 
totalling  £153,119,  as  against  £122,762  in  the  previous  month,  make 
a bitter  showing,  comparatively,  altnough  only  slightly  above  the 
monthly  average  of  1908.  The  re  exports  amounted  to  £12/34,  as 
compared  with  £10,023  in  May. 

For  the  Eake  of  comparison  with  previous  years’  returns,  in  the 
case  of  the  expoits,  it  is  interesting  to  note  that  the  total  business, 
less  telegraphic,  amounted  to  approximately  £250,000  for  the 


month — the  highest  amount  yet  recorded,  and  comparable  with  a 
monthly  average  of  £213,000  in  1908.  In  connection  with  this 
it  may  be  observed  that  telegraphic  exports  fell  some  £30,000,  and 
electrical  machinery  improved  by  £20,000  as  compared  with  the 
May  figures,  while  the  cable  export  was  also  higher. 

In  the  import  section  the  improved  total  is  largely  attributable  to 
increased  telegraphic  and  telephonic  importation.  There  was  also 
a £7,000  increase  in  the  value  of  lamps  sent  iat>  this  country,  but  a 
fall  of  £5,000  in  cable  imports 

Japan  was  the  most  prominent  purchaser  from  this  country,  and 
Germany  the  largest  importer,  as  usual,  during  the  month. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Country  receiving  exports  and  importing. 

Eleotrical  goods 
and 

appliances. 

Wires  and  cables, 
rubber  and  other1 
insulations.  ! 

Electric  lighting 
fittings  and 
accessories. 

Electric  lamps 
and  parts. 

Electric  meters  ' 

and 

instruments.  : 

| 

Electric 

machinery. 

i .... 

Electrically- 

driven 

machinery. 

; 

Batteries  and 
accumulators. 

Carbons. 

Telephonic  cable 
and  apparatus 
and  electric  bells. 

Telegraphic 
cable  and 
apparatus. 

Total, 

i j 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Russia,  Sweden,  Norway  and  Denmark 

710 

829 

174 

96 

67 

4,606 

£6 

93 

1C  6 

6,737 

Germany 

224 

2,572 

17 

1(2 

47 

909 

8 

80 

87 

448 

4,494 

Netherlands  and  Java 

377 

179 

34 

10 

13 

909 

81 

1,603 

1,676 

Belgium  ... 

113 

171 

6 

50 

89 

813 

16 

50 

135 

233 

France  and  French  Ii  do-CLina 

81 

85 

39 

474 

78 

1,511 

37 

182 

2,516 

5,003 

Switzerland 

19 

12 

29 

48 

108 

Portugal,  Madeira,  Azores  & Portuguese  Africa 

225 

79 

88 

27 

2 892 

25 

157 

157 

80 

3,730 

Spain  and  Canary  Isles 

139 

99 

2il 

400 

1,620 

14 

... 

2,420 

4 803 

Italy  and  Austria-Hungary  

321 

8 

205 

1,381 

749 

5,520 

... 

39 

8,223 

Greece,  Roumania  and  Turkey... 

86 

106 

8 

65 

1 5 

32 

12 

66 

500 

Channel  Isles,  Gibraltar  and  Malta  

79 

36 

21 

47 

137 

7b 

4 

12 

27 

441 

U.S.A.,  Philippines  and  Hayti 

882 

104 

61 

137 

94 

748 

2,026 

Canada 

865 

2,733 

194 

564 

19.1 

8,820 

35 

30 

833 

4,929 

19,193 

British  West  Indies  and  British  Guiana 

2L 

20 

131 

13 

50 

87 

. • . 

58 

380 

Mexico,  Nicaraqua,  Ecuador.  Colombia  and 
Venezuela 

28 

10 

406 

58 

13 

18 

533 

Bolivia,  Peru  and  Uruguay 

106 

56 

199 

137 

3 

404 

660 

13 

, , 

5 

784 

2,367 

Chile  

52 

222 

340 

123 

6,741 

1,747 

46 

83 

533 

37 

9,924 

Brazil  ...  

168 

173 

'83 

178 

1,388 

8,511 

110 

21 

6 

1,246 

11,884 
2 6,637 

Argentine  

957 

15,149 

963 

8s  5 

341 

4,184 

1,413 

585 

80 

1,445 

675 

Egypt  

10 

461 

109 

... 

5 

423 

4 

805 

46 

1,863 

British  West  Africa  

196 

28 

6 

11 

39 

53 

96 

101 

530 

Cape  of  Good  Hope  

259 

382 

303 

61 

151 

1,612 

24 

1,580 

13 

4,385 

Natal  

1,037 

3,012 

223 

480 

49 

5,228 

18 

56 

30 

285 

10,418 

Rhodesia,  Oranee  River  Colony  and  Transvaal 

542 

1,500 

186 

415 

183 

5,400 

... 

519 

79 

8,824 

Zanzibar,  Brit.  East  Africa,  Mauritius  and  Aden 

153 

165 

40 

112 

44 

157 

42 

17 

39 

769 

China  and  Siam  ... 

688 

41 

110 

108 

17 

2,669 

S64 

101 

7 

603 

5,308 

Japan  and  Kona 

157 

19,371 

646 

432 

23,868 

3,224 

. • • 

1,450 

92 

49,240 

India  

2,004 

4,483 

1,178 

1,127 

654 

10,422 

950 

(61 

302 

1,72b 

2,988 

26,500 

Ceylon  ...  ...  ,... 

24 

223 

10 

21 

43 

66 

58 

127 

16 

f 88 

Straits  Settlements  and  Fed.  Malay  States 

95 

767 

51 

104 

41 

1,318 

115 

17 

121 

204 

2,833 

Hong  Kong  ...  

136 

511 

196 

... 

177 

3 

1 1 

14 

-113 

39 

1,200 

West  Australia 

747 

22 

79 

52 

527 

74 

1,501 

South  Australia 

192 

774 

239 

31 

40 

2,050 

3 

2,4.34 

5,763 

Victoria  

618 

2,586 

86 

338 

58 

860 

312 

9,226 

59 

14,143 

New  South  Wales  

2,303 

1,326 

144 

£65 

594 

7,092 

62 

191 

178 

66u 

13,117 

Queensland  and  Tasmania  

124 

... 

27 

65 

1,513 

... 

60 

45 

262 

2,096 

New  Zealand 

291 

1,466 

206 

459 

2 

7 516 

106 

348 

... 

22 

512 

10,928 

Total,  £ 

14,856 

59,325 

5,656 

7,627 

5,583 

113,412 

11,735 

10,784 

839 

20,138 

20,313 

270,268 

Registered  Imports  Into  the  United  Kingdom  of  Electrical  Roods  fron 
£ £ £ ; £ £ £ £ 

Norway,  Sweden  and  Denmark  ...  ...  28  220  9 702  1,268 

all  Co 
£ 

489 

untrie 

£ 

36 

S. 

£ 

4,291 

£ 

7,043 

Germany 

622 

12,698 

1,427 

30,684 

1,622 

19,707 

1,888 

698 

4,886 

15,547 

89,779 

Holland  ... 

285 

3,213 

30 

3,528 

Belgium  ...  ...  ...  

356 

1,184 

26 

16 

1,754 

12 

45 

189 

11,141 

14,723 

France  

147 

765 

2,5b4 

886 

174 

60 

1,817 

2,607 

7,791 

16,831 

Switzerland  ...  

147 

52 

8 

200 

552 

10 

8 

13 

904 

1,894 

Italy  

56 

5/9 

... 

209 

354 

1,178 

Austria-Hungary 

23 

220 

12 

206 

87 

10 

3,106 

355 

4,019 

United  States  ... 

2,804 

588 

1,684 

732 

379 

10,249 

1,910 

302 

101 

234 

18,983 

Total,  £ ! 

4,0(8 

5.C81 

3,994 

37,647 

3,112 

33,434 

5,148 

3,369 

10,968 

40,617 

157,978 

Additional  imports:  Spain,  carbon?,  £77 ; Canada,  lamps,  £57  ; N.S.  Wales,  electrical  machinery,  £ 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Roods  from  the  United  King 
Various  countries,  mainly  as  above  1,366  307  ...  1,744  j ...  1,363  ...  269  379 

7. 

dom. 

£ 

6,606 

Total  Expobtb  : £270,263.  Total  Re-Expobtb  . £12,034.  Total  Imfobtb  : £158,119. 

Noth. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "goods”  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 

materials  to  these  appearing  in  adjeoent  columns. 
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OVERHEADIMAINS. 


By  WILLIAM  COPELAND. 


To  erect  overhead  mains  on  straight  roads  and  good  ground 
is  not  a matter  of  great  difficulty  ; but  to  erect  overhead 
mains  in  shipyards,  dock  estates,  railway  goods  sidings  and 
such  places  is  a different  matter  altogether,  and  not  so 
simple.  There  are  many  difficulties  to  overcome— e.g,  the 
ground  where  the  poles; lare  to  be  erectedis  generally  built- 
up  ground  and  not  set,  and  there  is  often  great  trouble 
experienced  in  staying,  there  being  no  room  to  do  this  on 
account  of  the  railroads.  Another  trouble  which  is  often 
come  across  in  such  places  is  that  distribution  is  made  from 
certain  points ; the  strain  on  the  poles  of  three  or  four  heavy 
mains  all  going  in  one  direction  is  great,  and  not  easily  dealt 
with  and  nothing  looks  worse  than  unsightly  poles  on  electric 
distribution  systems. 

When  commencing  to  erect  overhead  mains  in  the  above- 
mentioned  places,  the  best  way  is  to  walk  over  the  ground 
and  make  a plan  of  the  positions  of  the  poles,  or  drive  wooden 
pegs  into  the  ground  where  the  poles  are  to  be  erected  ; 
after  doing  so,  plan  out  how  the  mains  are  to  be  run,  taking 
particular  care  to  note  where  the  strain  is  likely  to  be,  the 
number  of  mains  on  each  pole,  and  where  telephone  guard 
wires  are  to  be  erected. 

When  erecting  mains  in  such  places,  I should  recom- 
mend poles  of  not  less  than  24  ft.  from  the  ground  level  to 
the  first  arm.  Wooden  poles  are  to  be  recommended  on 
account  of  cheapness.  They  should  be  of  red  fir,  free  from 
large  knots,  and  creosoted,  and  care  should  be  taken  to  sekct 
them  with  a good  taper.  When  erecting  the  arms,  cap 
finial  and  earth  wire,  care  is  to  be  taken  that  all  are  con- 
nected together  at  the  top,  and  the  wire  brought  down  to 
the  bottom  of  the  pole,  and  twisted  two  or  three  times  round 
the  butt  to  make  a good  earth. 

Wooden  arms  of  sound  oak,  well  seasoned,  are  to  be 
recommended  rather  than  iron  arms  when  using  bare 
copper  mains.  Where  there  is  any  likelihood  of  any 
strain  on  the  insulator,  twin  oak  arms  should  be  fitted  on 
the  pole,  each  fitted  with  an  insulator  on  each  side  of  the 
pole  to  take  the  strain,  and  when  heavy  mains  are  erected, 
the  arms  ought  to  be  strengthened  by  an  oak  lath  erected  in 
a perpendicular  position  between  the  arms  on  each  side  of 
the  pole  ; do  not  use  iron,  it  is  expensive  to  maintain. 

For  foundations  on  such  places,  concrete  is  not  good 
on  account  of  so  many  alterations  occurring  ; it  is  too 
expensive  to  take  out  the  poles,  which  have  to  be  cut  down 
and  spoiled.  The  best  and  cheapest  way  I have  found  to 
erect  poles  in  these  places  is  to  dig  a hole  about  G ft.  deep 
or  so,  according  to  the  height  of  the  pole,  and  have  four  9-in. 
wooden  deals  5 ft.  long  placed  vertically  at  the  sides  of  the 
hole,  then  place  the  pole  to  be  erected  in  the  centre  of  the 
hole,  fill  into  the  hole  about  a foot  of  earth,  and  place  a 
9-in.  deal  on  each  side  of  the  pole,  a tight  fit.  Afterwards 
fill  in  the  earth  and  ram  well  up  to  5 ft.,  then  place  a 9-in. 
deal  on  each  side  of  the  pole,  a tight  fit,  and  afterwards  fill 
in  the  earth  and  ram  well  up  to  the  ground  level.  I have 
found  this  to  give  every  satisfaction  where  heavy  strain  has 
come  on  the  pole.  Where  this  is  likely  to  be  the  case  a 
good  way  is  twin  a pole  and  so  erect  them  that  the  poles 
are  at  an  angle  to  each  other,  so  as  to  divide  the  strain 
equally  between  them  ; do  not  erect  the  poles  in  parallel. 
I have  had  experience  in  such  places  with  heavy  mains, 
to  erect  four  poles  and  found  they  are  better  on  an  angle 
than  square. 

Insulators  and  bolts  should  be  strong  ; jj-in.  bolts  are 
considered  quite  small  enough.  Guards  need  not  be  used 
when  wooden  laths  are  employed.  The  P.O.  insulators 
have  been  greatly  used,  even  for  high  voltages,  but  the 
binders  are  some  trouble  and  expensive  to  maintain,  and  are 
not  to  be  relied  on. 

I have  invented  a bindless  and  practically  unbreakable 
insulator,  which  can  be  used  for  any  class  of  wire  or  cable. 
It  can  be  employed  for  aluminium  wires  ; with  a porcelain 
cover,  such  an  insulator  is  badly  needed  for  such  wires,  as 
great  troubles  are  experience  d owing  to  the  action  of  the 
binders  on  the  aluminium  wire.  The  insulator  is  oarried 
on  an  ordinary  bolt  which  has  a square  collar,  in  order  to 


hold  or  turn  it  by  means  of  a key  or  otherwise.  The  body 
is  a porcelain  insulator  with  the  usual  sheds,  and  has  a 
horizontal  groove  round  it  which  contains  the  wire,  the  latter 
projecting  somewhat  from  the  groove.  In  the  top  of  the 
insulator  is  a screwed  socket  for  a stud  bolt,  this  socket 
being  entirely  separated  from  the  socket  for  holding  the  bolt 
by  a sufficient  thickness  of  porcelain.  The  stud  bolt  has 
an  ordinary  right-handed  screw  on  each  side  of  a central 
collar,  and  there  is  a cap  which  can  be  made  of  porcelain, 
or  of  cast-iron  or  other  like  metals.  This  cap  is  providul 
with  two  slots,  so  that  it  can  pass  over  the  wire  when  placed 
in  position,  and  comes  down  tight  on  to  the  wire.  The  cap 
and  insulator  are  preferably  somewhat  conical  in  shape,  but 
the  cap  is  rounded  at  the  top.  . 

The  mode  of  erection  is  as  follows  : — The  bolt  being 
screwed  into  the  insulator  in  the  usual  manner,  and  the  stud 
being  also  screwed  into  the  insulator,  the  bolt  is  put  in  its 
supports,  but  not  tightened  up.  The  line  wire  is  placed  in 
the  groove,  and  the  cap  dropped  over,  resting  on  the  stud. 

The  cap  is  now  held  by  the  hand  and  guided  centrally, 
and  the  bolt  turned  round  until  the  upper  screw  of  the  stud 
screws  tight  into  the  cap  and  holds  the  latter  tight  against 
the  wire. 

The  wire  is  now  firmly  fixed.  There  is  a special  value 
attached  to  this  insulator,  for  it  can  be  used  for  a shackle 
insulator  or  on  a curved  or  straight  line,  which  is  a great 
consideration  when  erecting  overhead  mains  in  such  places  ; 
one  class  of  insulator  is  all  that  is  required. 

Bare  copper  wires  are  recommended  for  mains  ; they  are 
approved  of  by  the  Board  of  Trade,  and  are  much  cheaper 
and  lighter,  and  stand  the  atmosphere  much  better  ; in- 
sulated wires  are  expensive  to  purchase,  not  so  easy  to  work 
with,  aud  carry  coal  dust,  snow  and  ice,  which  all  give 
trouble. 

When  using  bare  copper  mains,  do  not  use  the  arc  lamp 
poles  to  carry  them,  as  they  are  dangerous  to  pass  through 
when  attending  to  the  arc  lamps. 

Connections  from  the  mains  should  be  made  of  bare 
copper,  preferably  solid  copper  wrapped  with  Blackley  tape 
and  varnished  ; these  are  more  suitable  to  withstand  the 
winds.  It  is  not  uncommon  to  use  insulated  wire  with  coils 
of  a pretty  spiral  form,  about  twice  the  length  they  should 
be,  and  when  the  wind  blows  a few  weeks  afterwards  the 
connections  break  and  the  lights  go  out.  Bare  copper 
connections  are  much  stronger,  and  will  last  for  years  if 
properly  made. 

When  a number  of  connections  are  taken  off  the  m^ins 
and  the  mains  are  long,  a joint  box  or  double-pole  or  triple- 
pole switch  should  be  used  for  testing  purposes,  &c.,  and  on 
larger  installations  the  ring  type  of  mains  is  a good  idea, 
and  has  been  found  to  be  very  valuable.  A main  starting 
from  the  sub-station  is  run  round  the  estate  and  back  to  the 
sub-station,  with  a switch  half-way  to  break  the  ring,  and 
say,  two  or  three  more  switches  in  the  ring,  as  the  case  may 
be.  In  the  case  of  a breakdown  only  one-third  of  the 
system  or  so,  according  to  the  number  of  switches  used,  is 
out  of  use  at  a time  until  all  is  repaired. 


A German  Congress  — We  are  informed  from  a Con- 
tinental source  that  the  next  International  Congress  of  Mining, 
Metallurgy,  Applied  Mechanics,  and  Practical  Geology  will  be  held 
at  Diisseldorf  in  June,  1910.  This  is  at  the  invitation  of  the 
representatives  of  the  Westphalian  mining  industry,  which  was 
issued  at  the  last  Congress,  held  at  Liege  in  1905.  The  programme 
of  proceedings  is  at  present  in  course  of  preparation,  and  will 
include  visits  to  various  institutions  and  places  of  inteiestin  and 
around  Diisseldorf,  in  addition  to  the  usual  papers.  Any  persons 
interested  may  obtain  further  information  from  the  Arbeitsausschus 
des  Internationalen  Kongresses  Diisseldorf,  1910,  Diisseldorf, 
15,  Jacobistrasse,  3 and  5. 

Peculiar  Accident  to  a TuDgsten  Lamp.— Our  con- 
temporary, Electricity,  of  Milan,  publishes  an  account  of  a curious 
occurrence  which  happened  to  an  80-watt  tungsten  lamp,  simul- 
taneously with  a flash  of  lightning  which  blew  the  safety  fuse.  A 
shock  was  observed  at  the  lamp,  which  could  not  again  be  lighted 
up.  The  glass  bulb  was  pierced  by  a body  evidently  directed  from 
the  inside ; this  was  obvious  lrom  the  appearance  of  the  hole  in  the 
glass.  The  metallic  filament  was  broken  on  every  side,  and  the 
hole  in  the  glass  was  apparently  made  by  one  of  the  metallic 
supports,  which  must  have  been  projected  from  its  place  with  con- 
siderable force, 
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THE  ELECTRO-MECHANICAL  PROPULSION 
OF  SHIPS. 


Bv  A.  P.  CHALKLEY,  B.Sc. 


Ever  since  the  steam  turbine  became  an  important  factor  in 
marine  -work  some  years  ago,  the  question  of  its  economical 
adoption  for  moderate  speed  ships  has  been  receiving  the 
attention  of  engineers,  not  only  in  this  country,  but  also  on 
the  Continent  and  in  America,  and  it  would  be  idle  to  deny 
that  no  satisfactory  solution  has  yet  been  found.  The 
difficulty,  in  a few  words,  lies  in  the  fact  that  the  steam 
turbine  must  run  at  a high  speed,  and  the  propellers  at  a 
low  speed  of  rotation,  for  good  efficiency,  and  therefore  for 
turbine  boats  of  20  knots  or  under,  if  the  turbines  are 
running  at  their  mo-t  economical  speed,  the  propellers  are 
p'oportionally  inefficient,  and  vice  verm. 

In  the  ordinary  direct  drive  (i  e , with  the  tut  bines  coupled 
direct  to  the  propellers)  for  these  boats,  a compromise  has 
invariably  had  to  be  effected,  giving  a maximum  combined 
efficiency  which  is  much  less  than  the  maximum  efficiencies 
of  the  turbine  and  propeller  if  both  are  run  at  their  most 
suitable  speeds.  The  obvious  means  of  remedying  this  state 
of  affairs  is  to  devise  some  satisfactory  low-speed  turbine  or 
an  efficient  high-speed  propeller,  neither  of  which  has  yet 
been  accomplished,  and  at  present  the  best  results  have 
been  obtained  by  the  combination  of  high-pressure 
reciprocating  engines  and  low-pressure  turbines,  driving 
separate  propellers.  This  arrangement  has  °jiven  an 
undeniably  better  steam  consumption  than  the  pure  turbine 
drive  for  intermediate  speed  boats,  but  it  is  naturally  heavy 
and  costly,  and  it  is  doubtful  if  it  will  be  widely  adopted. 

The  comparative  lack  of  success  of  this  expedient  has 
led  many  engineers  to  turn  their  attention  to  the  design  of 
a practical  means  of  gearing 'the  propeller  and  turbine  shafts 
so  that  the  turbine  spindle  and  propeller  may  each  run  at 
its  proper  speed.  Mechanical  gear,  while  not  absolutely 
impossible,  has  to  overcome  enormous  obstacles,  and  the  only 
really  possible  suggestion  in  this  direction  is  the  use  of 
magnetic  clutches,  in  which  the  teeth  are  never  actually  in 
contact,  the  magnetic  field  created  by  the  driving  wheel 
causing  the  driven  wheel  (keyed  on  to  the  propeller  shaft) 
to  revolve  without  friction.  It  may  safely  be  said,  how- 
ever, that  after  prolific  experiments  on  the  part  of  many 
investors,  this  idea  has  been  quite  abandoned,  at  any  rate  for 
the  present. 

It  is,  however,  in  the  electro-mechanical  system  of  pro- 
pulsion that  the  greatest  hopes  are  now  centred,  but  it  iB 
unfortunate  that  a considerable  bar  to  its  development  is 
due  to  the  fact  that  marine  engineers  in  general  know  little 
of  electrical  work,  while  electrical  engineers  are  likewise 
unacquainted  with  sea-going  conditions. 

The  broad  principle  of  electric  propulsion  is  as  follows  : — 
The  prime  mover,  instead  of  driving  the  propel1  er  shaft 
direct,  is  coupled  to  an  electric  generator,  which  transmits 
its  power  to  motors  coupled  to  the  propellers,  the  speed  in 
each  case  being  that  for  maximum  efficiency,  the  whole 
arrangement  practically  consisting  of  a system  of  electric 
gearing.  At  first  sight  it  might  appear  as  if  this  would 
largely  increase  the  weight,  cost,  and  complication  of  the 
installation,  but,  as  will  subsequently  be  shown,  the  exact 
opposite  is  the  case. 

Considering  the  relative  aspects  of  a moderate  speed  boat 
with  direct  turbine  drive,  and  secondly,  with  electro- 
mechanical propulsion,  we  have,  in  the  first  instance,  heavy 
low-Bpeed  uneconomical  turbines,  a large  boiler  plant,  and 
a great  length  of  propeller  shafting,  while  the  “ astern”  tur- 
bines add  considerably  to  the  weight  and  cost,  and  decrease 
the  efficiency.  In  the  second  case,  while  there  are  the 
generators  and  motors  to  allow  for,  the  lessened  steam  con- 
sumption due  to  the  higher  efficiency  of  the  turbines,  which, 
of  course,  would  run  at  their  most  economical  speed,  the 
smaller  boiler  installation,  the  absence  of  astern  turbines  and 
propeller  shafting,  and  the  decreased  size  of  valves,  pipes 
and  all  auxiliaries,  actually  would  bring  about  a reduction  in 
cost  and  weight  of  the  whole  equipment.  These  facts  will 
be  elucidated  by  figures  which  obtain  in  practice  after  some 
of  the  systems  have  been  described. 


About  nine  or  ten  different  proposals  for  the  electric  pro- 
pulsion of  ships  have  been  brought  forward,  and  many  of 
them  patented  ; two  of  them  have  been  tried  practically, 
while  of  the  others  several  designs  are  now  being  prepared, 
so  that  rapid  developments  are  to  be  anticipated  very  shortly. 
Mr.  Parsons,  the  inventor  of  the  steam  turbine,  was  quick 
to  recognise  the  unsatisfactory  results  with  intermediate 
speed  turbine  boats,  and  his  system  of  electric  propulsion 
was  one  of  the  first,  and  it  should  apparently  give  the 
highest  economy  in  steam  consumption  that  is  possible  with 
any  combination.  His  idea  is  to  combine  high-pressure 
turbines  or  reciprocating  engines  with  low-pressure  turbo- 
generators, the  steam,  after  passing  through  the  main  pro- 
pelling engines,  being  delivered  to  the  tui  bo-generators, 
which  are,  of  course,  quite  disconnected  from  the  propeller 
shafting.  The  generators  deliver  their  power  to  electric 
motors  on  the  propeller  shafts,  which  thus  aid  the  main 
engines.  The  hopes  for  this  system  are  based  on  the  well- 
known  economy  of  the  low-pressure  turbine,  and  it  is  cer- 
tain that  if  it  were  adapted  to  existing  cargo  steamers,  by 
placing  turbo-generators  between  the  reciprocating  engines 
and  the  condensers,  and  coupling  motors  to  the  propeller 
shafts,  the  saving  in  coal  consumption  would  be  sufficient  to 
cover  the  cost  of  the  extra  plant  in  four  or  five  years  at  the 
outside.  In  this  arrangement  direct  current  would  be  used, 
probably  at  200  volts,  and  series  motors  would  be  employed 
for  the  drive.  To  this  there  are  objections,  inasmuch  as 
commutators  at  sea  are  to  be  avoided,  for  there  is  little 
doubt  that  they  would  cause  trouble,  and,  moreover,  since 
direct-current  turbo-generators  are  unsatisfactory  above 
1,000  kw.,  the  size  of  boat  to  which  this  system  is  applic- 
able would  not  be  more  than  about  5,000  tons.  Of  course, 
turbo-generators  of  2,000  kw.  can  be  relied  upon  if  two 
tandem  armatures  are  used,  but  it  is  vastly  improbable  that 
marine  engineers  would  agree  to  this  arrangement  for  sea  use. 
The  lay-out  with  this  system  is  not  particularly  convenient, 
and  the  saving  in  space  and  weight  would  by  no  means  be 
as  great  as  is  possible  with  a purely  electrical  drive,  because 
the  main  propelling  machinery  would  be  on  the  same  heavy 
scale  as  for  the  direct  drive  ; also  the  size  and  cost  of  the 
auxiliaries  would  be  only  slightly  diminished,  and  the  same 
propeller  shafting  would  still  be  necessary.  The  arrange- 
ment is  shown  diagrammatically  in  fig.  1 in  which  a is 
the  high-speed  reciprocating  engine  from  which  the 


exhaust  steam  is  taken  by  the  pipe  d into  the  low- 
pressure  turbine  c driving  the  dynamo /.  The  current  from 
the  generator  is  delivered  to  the  motor  h,  mounted  on  the 
propeller  shaft  b,  the  controlling  switchgear  being  arranged 
at  any  convenient  position  in  the  engine  room.  A point  of 
difficulty  which  would  arise  with  this  system,  is  the  question 
of  the  steam  pressure  at  the  entrance  to  the  turbine  to  give 
the  most  efficient  results,  and  this  is  a more  complex  matter 
than  appears  at  first  sight.  Turbine  engineers  would 
favour  a pressure  of  at  least  15  lb.  per  sq.  in.  absolute,  and 
many  would  advise  as  high  as  30  lb.  absolute,  and  yet  for  a 
recently-built  ship  with  direct  drive,  and  a combination  of 
reciprocating  engines  and  low-pressure  turbines,  the  pressure 
at  the  turbine  stop  valve  was  10  lb.  absolute.  It  is  evident 
under  these  conditions  that  a vacuum  of  at  least  28  in.  is 
essential,  and  it  is  feasible  that  the  economy  obtained  in  such 
ships  may  be  due  to  the  excellence  of  the  condensing  plant 
rather  than  to  the  inherent  advantages  of  the  system. 

A somewhat  similar  arrangement  to  the  Parsons  is  that 
proposed  by  Messrs.  Brown-Boveri,  shown  in  fig.  2,  in  which 
the  three  propellers  1,  2,  3 of  a triple-screw  boat  are  driven 
direct  by  slow-speed  turbines  T,  t1,  t2. 
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A single  and  separate  high-pressure  turbine  T3,  running 
at  high  speed,  drives  the  generator  a,  from  which  power  is 
taken  to  the  motors  e,  e1,  e2  on  the  main  propeller  shafts. 
This  is,  of  course,  only  a minor  modification  of  existing 
practice,  and  the  gain  in  economy  in  ordinary  cases  would 


Fig.  2. 


not  be  great,  since  the  inevitable  cause  of  overall  inefficiency 
still  remains — i.e.,  slow-speed  turbines  coupled  direct  to  the 
propeller  shafts.  The  chief  object,  however,  in  this  case  is 
to  promote  ease  of  manoeuvring  and  efficiency  at  cruising, 
speeds,  when  the  motors  alone  would  be  utilised  to  drive  the 
propellers,  the  rotors  of  the  main  propelling  turbines  revolving 
idly  in  their  casings. 

It  is,  therefore,  to  battleships  that  this  system  would  be 
most  applicable,  since  the  greater  part  of  their  existence  is 
spent  in  steaming  at  cruising  speed,  and,  moreover,  the 
motors  would  give  an  excess  of  power  in  emergencies. 

Coming,  now,  to  the  purely  electrical  propulsion,  the  sug- 
gestion of  Messrs.  Siemens,  illustrated  in  fig.  3,  was  one  of 
the  first  to  be  patented,  and  the  fact  that  so  many  of  the 


great  firms  and  engineers  are  working  on  the  subject  is  a 
sound  proof  (if  one  be  needed)  of  its  great  possibilities.  In 
this  arrangement,  as  might  be  expected,  knowing  the  faith 
which  Siemens  and  other  German  manufacturers  place  in 
the  commutator  motor,  alternating-current  series  motors  are 
proposed. 

The  high-speed  turbine  / drives  a direct-coupled  three- 
phase  alternator  g,  and  the  current  from  the  three  phases  is 
used  to  run  three  single-phase  commutator  motors  wd,  ?«2,  wr3, 
which  drive  the  propellers  direct,  being  placed  as  near  the 
extreme  end  of  the  boat  as  possible.  The  excitation  for  the 
main  generator  or  generators  is  provided  from  a battery  b , 
a rheostat  r being  in  the  field  circuit  for  regulation. 

Electrically  the  system  seems  very  interesting,  and  there 
is  no  doubt  that  the  series  alternating-current  motor 
possesses  tome  advantages  for  marine  woik,  but  one  cannot 
help  thinking  that  the  designers  had  little  cognisance  of 
general  marine  work,  for  it  is  practically  ceitain  that  if 
electric  propulsion  is  to  be  completely  successful  on  a large 
scale,  commutators  will  have  to  be  dispensed  with.  The 
trouble  they  cause,  even  on  the  comparatively  small  gener- 
ators used  for  lighting  and  power  purposes  on  Bhips  at  the 
present  time,  is  quite  sufficient  to  prevent  marine  engineers 
from  employing  them  on  a more  extended  scale. 

A promising  and  more  practical  arrangement  is  that 
designed  by  Mr.  Mavor,  the  motor  he  proposes  to  employ  beiDg 
shown  in  fig.  4.  The  motor  consists  of  three  parts — the  stator, 
the  rotor,  and  the  spinner,  which  is  mounted  on  bearings, 
and  is  free  to  revolve  between  the  rotor  and  the  stator,  so 
that  the  arrangement  is  virtually  a pair  of  concentric 
motors,  the  spinner  being  the  rotor  of  one  and  the  armature 
of  the  other. 

The  windings  of  the  rotor  and  the  secondary  (or  outer) 
of  the  spinner  are  both  of  the  squirrel-cage  type,  while  the 


primary  (or  inner)  of  the  spinner  consists  of  an  ordinary 
three-phase  winding,  which,  like  the  stator,  receives  its 
current  from  the  generator.  The  value  of  this  motor  lies  in 
the  fact  that  three  widely  different  speeds  may  be  obtained 
with  practically  no  loss  of  efficiency,  as  will  be  seen  from  the 
following  description.  The  spinner  in  every  case  simply 


revolves  without  doing  work,  and  the  only  loss  created  is  the 
almost  negligible  amount  due  to  bearing  friction.  At  full 
speed  the  spinner  and  rotor  rotate  in  the  same  direction,  at 
lowest  speed  in  opposite  directions  (the  change  being 
brought  about  by  means  of  a reversing  switch),  and  an 
intermediate  speed  is  obtained  by  stopping  the  spinner 
altogether. 

For  further  variations  of  speed  the  generators  might  be 
slowed  down  to  some  extent,  though  this  is  not  a means  to 
be  adopted  when  avoidable,  especially  when  steam  turbines 
are  the  prime  movers,  though  it  would  not  be  so  disastrous 
with  oil  or  gas  engine  plants. 

The  lay-out  for  Mr.  Mavor’s  system  is  excellently  planned, 
after  the  style  of  land  installations,  the  tui  bo-alternators 
being  placed  directly  over  the  condenser,  and  the  air  pumps 
(electrically  driven)  alongside.  In  fact,  the  general  rules  fop 
central  station  equipment  might  well  be  followed  in  this  case. 

It  may  be  mentioned  that  motors  of  this  type  are  already 
in  operation  for  some  land  purposes ; probably  there  is  a wide 
field  for  them  for  such  work  as  driving  rolling  mills,  winding 
engines,  &c.,  though  it  must  be  admitted  that  their  relatively 
large  diameter  may  be  disadvantageous  in  marine  work, 
particularly  for  shallow  draught  steamers. 

( To  be  concluded.') 


THE  STORES  DEPARTMENT. 


By  J.  C.  PETERSEN,  A.C  I.S., 

Chief  Clerk  and  Commercial  Asostant,  Corporation  Electrical 
Supply  Department,  South  Shields. 

Perhaps  in  many  cases  this  impoitant  department  is  not 
given  the  attention  and  supervision  it  merits,  and  therefore  it  is 
quite  possible  that  economies  could  be  t fleeted  in  some 
cases  in  this  branch  of  an  electricity  supply  undertaking.  It 
may  be  no  uncommon  event  to  discover,  when  stocktaking, 
material  in  a perished  condition,  and  various  articles  far  in 
excess  of  the  immediate  requirements,  whilst  others  are 
obsolete,  simply  owing  to  the  fact  that  too  little  attention 
has  been  paid  at  the  time  of  ordering  to  the  probable 
amount  or  quantities  likely  to  be  used.  Therefore,  it  is 
necessary  to  have  certain  rules  with  regard  to  sending  in 
requisitions  for  stores,  &c.,  and  the  consequent  ordering  of 
the  goods  and  material.  ....  d 

All  books  relating  to  the  Stores  Department  should  be 
kept  by  the  clerical  staff  at  the  general  office,  and  not  by  the 
storekeeper.  Suitable  slips  containing  records  of  all 
requirements  and  goods  received  should  be  sent  in  daily  by 
the  storekeeper  to  the  general  office,  for  entry  into  the 
respective  books. 

The  storekeeper  should  be  provided  with  a duplicate 
book  for  his  requirements ; one  copy  will  be  retained  in  the 
book,  the  other  forwarded  to  the  general  office ; these' slips 
should  be  filed  in  numerical  order  for  easy  reference.  Under 
no  consideration  whatever  should  goods  be  ordered  unless 
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such  a requisition  is  received  from  the  storekeeper,  giving 
full  particulars  of  the  goods  and  of  the  quantity  required,- 
and  stating  also  the  quantity  then  in  stock.  Xo  orders 
should  be  sent  out  except  through  the  general  office,  unless 
the  case  is  one  of  extreme  urgency,  when  the  requisition 
should  be  sent  in  immediately  thereafter,  stating  thereon  the 
reason  why  the  goods  have  been  ordered  direct  and  not 
through  the  general  office.  The  official  order  should  then 
be  forwarded,  confirming  the  order  from  the  stores  depart- 
ment. It  will  thus  become  known  that  an  official  order  must 
be  obtained  covering  all  supplies,  and  in  the  event  of  the  same 
not  being  received  in  due  course,  firms  supplying  goods  will 
soon  communicate  with  the  department  responsible  for  the 
issue  of  the  official  order,  particularly  if  the  rule  is  that 
all  order  numbers  should  be  quoted  on  the  invoice  ; thus  all 
goods  ordered  other  than  through  the  general  office,  if  not 
followed  by  an  official  order,  will  be  brought  to  notice  by 
suppliers,  and  steps  can  be  taken  to  prevent  a repetition. 

A “ Requisition  Book  ” should  be  kept  at  the  general 
office ; this  should  be  on  the  loose-leaf  principle,  but  need 
not  be  an  expensive  book,  one  of  the  cheaper  kinds  of  post 
binders  will  suit  equally  well.  All  requisitions  should  be 
entered  therein  as  received. 


Ri  ling  of  Requisition  Book. 


Date. 

I No.  _ 

Requisitions. 

Sent  in 
by. 

Stock 
in  hniid. 

Date  Date  re- 
order'd reived. 

| __  ‘ 

The  quantity  of  -stock  in  hand  shown  on  the  store- 
keeper’s requisition  should  be  entered  up  in  the  column 
provided  for  that  purpose  ; these  items  Bhould  be  daily 
checked  with  the  stock  book.  By  this  means  a constant 
check  is  kept  on  the  stock,  and  any  deficit  is  at  once  dis- 
covered, it  being  then  an  easier  matter  to  trace  such 
discrepancy  than  it  would  be  if  discovered  only  at  the  end  of 
the  year  when  stocktaking.  Further,  this  method  tends  to 
prevent  the  ordering  of  any  undue  quantity  of  material,  as 
on  reference  to  the  stock  book  the  usual  quantities  ordered 
at  one  time  are  observed,  also  the  quantities  used  over  a 
certain  period,  and  if  the  amount  requisitioned  seems  large, 
the  matter  can  be  taken  up  with  the  storekeeper  or  the 
superintendent  in  whose  department  the  particular  stock 
referred  to  is  employed. 

This  requisition  book,  of  course,  applies  not  only  to  stock, 
but  to  all  requirements. 

The  official  order  book,  the  order  forms  of  which  are  in 
duplicate,  should  be  written  up  daily  from  the  requisition 
book,  and  the  orders  duly  signed  by  the  chief  official  of 
the  department  before  sending  them  out. 

As  the  goods  are  delivered,  the  storekeeper  will  send  in 
slips  giving  full  particulars  as  to  quantity,  &c.,  how 
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delivered,  and  distinctive  numbers  of  drums,  packages,  or 
cases  ; the  dates  of  these  slips  are  then  entered  up  in  the  “ date 
executed  ” column  in  the  requisition  book,  and  the  slips  are 
copied  in  detail  in  the  day  book,  and  filed  in  chronological 
order.  As  the  orders  are  completed  on  each  sheet  in  the 
requisition  book,  the  sheets  should  be  transferred  to  the 


back  of  the  book  and  placed  in  numerical  order.  Thus 
all  orders  not  executed  can  be  seen  at  a glance.  Orders 
may  be  sent  out  and  not  thought  of  again  until  the  goods 
are  required  ; but  with  a requisition  book  as  described,  all  the 
sheets  containing  uncompleted  orders  being  in  the  front  of 
th6  book  and  the  completed  orders  at  the  back,  it  is  only  a 
matter  of  minutes  for  a clerk  to  run  over  the  sheets,  see  date 
ordered,  and,  if  necessary,  write  and  ascertain  the  reason  for 
delay  in  delivery. 

As  in  many  municipal  undertakings,  personal  accounts 
are  not  opened  in  the  ledgers  for  stock  purchases,  nor 
is  it  necessary,  owing  to  the  fact  that  these  purchases 
are  more  or  less  of  the  nature  of  cash  purchases,  the 
accounts  being  paid  monthly  ; therefore  great  care  should  be 
taken  in  checking  invoices,  in  order  that  there  may  be  no 
possibility  of  goods  being  paid  for  twice.  If  the  following 
system  is  adopted  it  will  obviate  any  chance  of  such  an 
event,  and  will,  moreover,  be  a check  in  other  directions,  as 
no  doubt  the  reader  will  perceive. 

The  invoices  should  all  be  stamped  with  a rubber  stamp 
similar  to  the  following — 

Received  . 

Examined 
Certified 
Duh. 

and  first  checked  with  the  day  book.  If  the  delivery  is 
proved,  the  date  should  be  written  therein  in  the  column 
“ Date  certified  for  payment  ” ; and  then  the  line 
“ Received  ” on  the  stamped  impression  on  the  invoice 
should  be  initialled,  and  the  number  of  the  page  of  the 
day  book  entered  thereon.  The  invoice  should  next!  be 
compared  with  the  official  order  book,  the  calculations  and 
prices  checked,  and,  if  correct,  the  line  “ Examined  ” should 
be  initialled  and  the  order  number  be  inserted  thereafter.  The 
departmental  date  stamp  should  then  be  stamped  on  the 
duplicate  order,  and  the  invoice  be  certified  by  the  chief 
official  on  the  line  provided  tor  that  purpose,  and  forwarded 
to  the  accountant’s  department  for  payment. 

If  this  method  is  strictly  adhered  to,  the  genuineness  of 
the  invoice  is  proved — first,  by  proof  of  delivery  in  the  day 
book  ; secondly,  by  reference  to  the  duplicate  official  order  ; 
moreover,  as  this  duplicate  is  stamped  when  the  invoice  is 
certified  for  payment,  and  the  column  opposite  the  goods  in 
the  day  book  is  marked  with  the  date  of  certification,  it  is 
practically  impossible  for  a mistake  to  be  made  and  goods 
certified  for  payment  twice,  nor  is  it  possible  to  pay  for 
goods  not  received  ; further,  this  system  leaves  open  very 
little  scope  for  fraud. 

As  before  pointed  out,  it  is  advisable  for  all  stock  books 
to  be  kept  at  the  general  office.  The  storekeeper  will,  of 
course,  receive  an  order  before  handing  out  any  stores.  This 
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he  will  enter  on  the  “ Stores  issued  sheet,”  together  with 
the  works  order,  which  will  appear  on  his  order.  He  may 
use  one  column  for  engine  oil,  another  for  cylinder  oil,  and 
so  on,  retaining  one  column  for  sundries ; the  sheets  for 
the  inside  and  outsid*  depirtments  are  kept  separate,  the 
depa  tment  they  appertain  to  being  marked  on  each  sheet. 
The  rate  and  cash  columns  w II  be  dealt  with  at  the  general 
office.  The  superintendents  will  sign  each  sheet  referring  to 
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their  respective  departments,  and  the  sheets  should  be  sent 
in  weekly  to  the  general  office,  together  with  the  orders. 
A clerk  will  then  check  the  sheets  with  the  orders, ' thus 
proving  that  nothing  on  the  sheets  has  been  issued  from  the 
stores  without  an  order  signed  by  the  superintendent 
interested  or  other  responsible  official. 

The  Stock  Book. — The  “loose-leaf”  is  uudoubted'y  the 
class  of  book  that  should  be  used  for  this  purpose.  Its 
advantages  over  the  fast-leaf  look  are  britfiy  : no  ind-xing 
required  ; sheets  arranged  in  alphabetic il  order  ; accounts 
always  in  the  same  order,  no  transferring  when  sheets  are 
full ; quantities  used  over1  corresponding  periods  can  be  seen 
at  a glance.  This  book  is  also  preferable  to  the  card  system 
of  stock-keeping,  as  the  curls  have  to  be  taken  out  of  the 
tray  for  each  entry  and  then  re-inserted  ; moreover,  the 
tray  is  cumbersome  when  in  use  on  a desk,  the  book  being 
certainly  more  convenient  for  handling. 
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It  will  be  noticed  that  each  account  has  a cash  column, 
and  the  reason  for  this  in  a quantities  record  book  is  that  as 
the  same  classes  of  material  or  stores  are  often  purchased  at 
different  prices,  for  instance,  on  the  expiration  of  a contract, 
it  is  difficult  without  the  aid  of  this  column  for  the  clerk 
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to  know  what  quantity  should  be  booked  out  at  the  various 
prices.  The  clerk  pricing  out  the  “ stores  issued  sheets,” 
sees  from  the  stock  book  the  quantity  to  be  issued  at  a 
certain  rate  ; thus,  when  the  “stores  ledger”  is  posted  from 


the  stores  issued  sheets,  the  correct  value  lof  the  goods  or 
material  is  entered,  and  the  stock  in  hand  shown  by  the 
stores  ledger  will  agree  with  aggregate  balances  of  the 
stock  book. 

With  regard  to  the  meter  register,  there  is  no  doubt  in 
this  particular  instance  that  the  card  tray  system  is  the  best, 
as,  owing  to  the  constant  change  of  meters,  it  has  been  found 
that  a book  soon  gets,  more  or  less,  into  a complicated  state, 
whereas  with  the  card  tray  all  particular  makes  of  meters 
can  be  kept  together,  according  to  their  sizes,  and  also  in 
numerical  order.  The  following  is  a brief  description  of  the 
method  : — The  tray  should  be  divided  into  two  portions  by 
the  aid  of  guide  cards,  one  for  meters  issued,  the  other  for 
meters  in  stock  ; each  of  these  divisions  should  be  further 
sub  divided  into  the  different  sizes  by  suitable  guide  cards, 
and  divided  again  by  further  guides,  according  to  their 
respective  makes.  The  meters  should  then  be  arranged  in 
numerical  order,  according  to  the  maker’s  number.  Of 
course  the  numbers  will  not  run  in  consecutive  order,  but  if 
cards  are  filed  with,  say,  the  smallest  number  first  and  so  on, 
any  particular  number  can  be  easily  referred  to. 

These  cards  will  record  the  history  of  any  particular  meter 
since  its  purchase,  and  not  only  answer  for  the  purpose  of 
a stock  account,  but  also  contain  records  of  tests  and  records 
of  return  and  re-issue. 

Stocktaking. — After  this  has  been  duly  taken,  an  important 
item  is  the  adjustment  of  each  stock  account  where  necessary. 
When  comparing  the  actual  stock  with  the  book  stock,  an 
account  of  all  excess  issues  should  be  taken  ; the  value  of 
these  items  should  be  debited  to  stock  account,  and  credited 
to  the  account  or  accounts  the  material  is  usually  charged  to, 
and  deficits  of  stock  should  be  debited  to  the  account  usually 
charged  to  and  credited  to  the  stock  account.  The  excess 
issues  or  deficits  should  then  be  adjusted  in  the  stock  book, 
the  accounts  balanced,  and  the  balances  carried  forward. 
Thus  at  the  commencement  of  the  new  year  the  stock  book 
will  show  the  actual  amount  of  stock  in  hand  on  each  account, 
and  the  aggregate  value  of  the  same  will  agree  with  the  total 
amount  returned  as  “ Stock  in  hand.” 


The  German  Lamp  Taxes.  — The  Reichstag  has 

adopted  by  185  to  160  votes,  on  first  reading,  the  proposal  to  levy 
taxes  on  gas  and  electric  lamps.  A petition  presented  against  the 
scheme  by  the  Society  for  the  Protection  of  the  Economic  Interests 
of  German  Electrical  Engineering,  points  out  that  the  tax  on  arc 
lamp  carbons  amounts  to  8£d.  per  kilogramme  on  carbons  not 
exceeding  the  price  of  Is.  6d.  per  kilogramme,  and  to  Is.  2|d. 
per  kilogramme  for  all  others.  In  the  opinion  of  the  society  this 
represents  a favouring  of  glow  lamps.  The  tax  on  incandescent 
gas  lamps  is  to  be  ljd.  each,  and  on  electric  glow  lamps  of  from 
100  to  200  watts  consumption,  6d.  each,  with  3d.  extra  for  every 
additional  100  watts  or  portion  thereof.  On  this  basis  a light  of 
500  candles  and  1,000  hours’  duration  would  be  taxed  to  the  extent 
of  Is.  6d.  in  the  case  of  incandescent  gas  lamps,  Is.  3d.  in  that  of 
electric  glow  lamps,  and  5s.  in  that  of  arc  lamps.  With  a light  of 

1.000  candles  and  1,000  hours,  the  tax  would  be  3s.  on  incandescent 
gas  lamps,  2s.  6d.  on  electric  glow  lamps,  and  8s.  on  arc  lamps 
with  pure  carbons,  and  10s.  7d.  with  “ effect”  carbons  ; and  a light 
of  2,000  candles  for  the  same  number  of  hours  would  involve  a tax 
of  6s.  for  gas,  5s.  for  electric  glow  lamps,  and  lls.  7d.  for  arc  lamps 
with  pure  carbons,  and  lls.  6d.  with  “effect”  carbons.  These 
figures,  in  the  view  of  the  society,  show  that  arc  lighting  in 
Germany  will  be  rendered  impossible  from  an  economic  stand- 
point, thus  causing  severe  prejudice  to  the  carbon-making  industry. 
In  order,  however,  to  prevent  this  injury  as  far  as  possible,  the 
society  suggested  that  a differentiation  should  be  made  between 
pure  carbons  and  “ effect  ” carbons,  the  former  to  be  taxed  at  2Jd. 
and  the  latter  at  7^3.  per  kilogramme.  The  society  also  proposes 
that  taxation  should  be  effected  on  the  bans  of  the  book-keeping. 
This  would  be  readily  possible,  as  at  present  there  are  only  5 arc-lamp 
factories  in  Germany,  and  30  glow-lamp  factories,  all  of  which  keep 
their  books  on  a strictly  commercial  basis.  The  number  of  Govern- 
ment officials  to  control  the  taxation  and  the  incidental  expenses  would 
be  considerably  reduced  by  the  adoption  of  the  manufacturing  and 
sales  books  as  the  basis,  and  in  this  way,  the  society  concludes,  the 
deficiency  in  revenue  arising  from  the  differentiation  between  the 
two  classes  of  carbons,  instead  of  differentiation  between  the  sale 
prices  of  the  maker,  would  be  recouped.  During  the  discussion  in 
the  Reichstag  before  the  first  reading  of  the  Bill  was  carried,  one 
of  the  members  stated  that  the  Siemens  & Halske  Co.  delivered 

60.000  glow  lamps  daily ; that  the  supervision  of  these  lamps,  from 
the  point  of  view  of  candle-power  in  watts,  would  require  100 
Inland  Revenue  officials  in  these  works  alone  ; and  that  the 
shipping  companies  would  procure  their  supplies  of  lamps  from 
England  if  the  taxes  were  imposed. 
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COST  OF  LIVING  IN  CHILE. 


By  C.  A.  SMITH,  A.Am.I.E.E. 


Under  this  heading,  it  is  believed  that  some  reliable  in- 
formation concerning  the  climate,  the  cost  of  living  and  life 
in  Chile,  would  be  of  interest  to  some  of  the  readers  of  the 

Electrical  Review.  . 

When  one  turns  up  his  map  of  South  America,  and  looks 
at  this  strip  of  territory,  narrow  out  of  proportion  to  its 
length,  one  marvels  at  its  curious  shape  ; as  it  reaches 
from  Cape  Horn  to  Peru,  through  38°  of  latitude,  for  a dis- 
tance of  about  4,250  km.,  while  not  exceeding  300  km.  in 
width.  Being  bounded  on  the  east  by  the  lofty  and  often 
snow-clad  Andes,  and  on  the  west  by  the  breezy  Pacific 
Ocean,  one  can  well  understand  why  there  are  such  decided 
differences  in  aspect  and  climate. 

On  the  whole,  the  climate  of  Chile  is  template,  but 
there  are  local  seasonal  exceptions.  The  proficient  engineer 
with  plenty  of  grit,  wishing  to  try  his  luck  in  Chile,  will 
have  splendid  opportunities  with  plenty  of  variety,  but  he 
must  not  attempt  it  on  “spec.’  If  sent,  maybe,  by  some 
nitrate  firm,  mining  company,  or,  perhaps,  for  a railway 
scheme,  he  must  not  become  disheartened  to  find  himselt 
in  the  North  on  the  pampa,  where  it  never  rains  and  no 
blade  of  grass  grows,  and  there  is  only  desert  and  little 
else  but  one’s  own  company.  The  climate  here  is  con- 
sidered temperate  (20°  C.  summer  maximum  and  14°  C. 
winter  minimum).  If  he  goes  further  into  the  interior  where 
the  country  is  more  elevated,  greater  heat  and  cold  will  be 
experienced,  as  the  thermometer  may  stand  at  55  C.  in  the 
sun  in  the  morning,  and  at  zero  at  night.  Or,  perhaps,  he 
may  go  up  into  the  mountains  some  2,000  metres  or  more 
above  sea  level,  which  is  generally  to  the  taste  of  those  who 
like  a rough  free  life. 

As  a contrast,  in  the  Southern  provinces  the  country  is 
all  green,  as  the  rainfall  is  heavy  ; in  Valdivia,  for  instance, 
it  rains  one-third  of  the  year.  Going  still  further  south  to 
the  Straits  of  Magellan,  a promising  mining  district,  the 
country  round  is  covered  with  snow  through  June  and  July, 
and  the  weather  generally  very  cold. 

In  the  Central  Provinces  where  the  largest  towns  are 
situated,  and  where  there  are  extensive  agricultural,  wine- 
growing and  copper  - mining  interests,  the  climate  is 
delightful. 

It  is  assumed  that  the  interested  persons  are  men  sent  out 
on  a three  or  five  years’  agreement  to  take  up  responsible 
positions.  In  the  first  place,  it  is  understood  that  no  one 
would  be  so  foolish  as  to  accept  terms  other  than  upon  a 
sterling  basis,  because  the  Chilian  currency  is  for  ever 
varying  in  value,  and  has  during  recent  years  suffered 
considerable  declination.  At  the  present  time  the  sterling 
equivalent  of  the  peso  is  10d.,  and  upon  this  value  the 
following  items  are  based. 

In  the  second  place,  it  is  not  advisable  for  a single  man 
to  aocept  a lower  commencing  salary  than  £250  per  annum, 
while  it  should  be  mentioned  that  most  of  the  men  known 
to  the  writer  earn  from  £300  and  upwards,  and  in  the  case 
of  managers  and  chief  engineers,  most  of  whom  are  married, 
these  receive  £500  and  above.  The  values  assigned 
to  salaries,  however,  will  vary  with  the  locality  ; for  example, 
in  the  north  where  life  is  trying  and  monotonous,  and  cost  of 
living  much  higher,  or  again  in  the  extreme  south  where  it  is 
disagreeably  cold,  higher  salaries  should  be  expected  than  for 
the  central  parts  of  the  country  where  living  is  cheaper  and 
life  more  enjoyable. 

In  considering  the  case  of  a married,  man  who  would 
search  for  a comfortable  house,  nine  times  out  of  ten  be  would 
not  find  one  suitable  to  his  taste  and  pocket,  as  the  majority 
of  houses  are  too  large  and  highly  rented.  For  houses  of 
similar  sizes,  the  rents  in  Santiago  and  Valparaiso  are  twice 
what  they  would  be  in  London,  and  with  many  discomforts 
thrown  in.  It  may  be  taken,  however,  that  for  a six-roomed 
house  or  flat  in  Santiago  or  Valparaiso,  the  rent  is  from  8140 
to  $350  per  month,  and  Iquique  or  Concepcion  $120  to  $200, 
according  to  locality. 

Board  and  lodgings  for  a bachelor  living  either  with  a 
family,  or  with  chums,  runs  from  8120  to  $200  per  month  ; 
this  will  include  a light  breakfast,  lunch  at  mid-day,  and  dinner 


in  the  evening.  Of  course,  wines  and  spirits  are  extra. 
Living  in  a hotel,  which  is  generally  considered  only  a 
temporary  expedient,  costs  from  $8  to  $25  per  day,  but  if 
for  an  extended  period,  less. 

A good  brand  of  whiaky  costs  about  $78,  and  Chilian 
wines  $10  to  $18  the  case  ; one  pays  30  cents  for  a half- 
bottle  of  native  beer.  Havana  cigars  range  from  $40  to  $85 
per  hundred,  while  English  imported  tobacco  costs  $12*50 
to  $16  the  lb. 

Generally  speaking,  one  wears  the  same  kind  of  clothing 
as  at  home,  excepting,  perhaps,  additional  thinner  Eummer 
suits,  &c.,  and  those  residing  in  the  cities  find  it  convenient 
to  have  a smoker  or  swallow-tail  for  social  occasions.  A 
warm  overcoat  will  be  appreciated  on  winter  evenings,  and  a 
soaking  rain-proof  coat  for  wet  weather.  The  natives,  when 
riding  on  horseback,  use  a 'manta  for  warmth  or  a poncho  for 
wet  weather  ; both  of  these  garments  are  obtainable  here. 

ClothiDg  is  dear  in  Chile,  and  at  the  present  rate  of 
exchange  a suit  may  cost  anything  from  $130  to  $230, 
according  to  the  locality  and  tailor.  A pair  of  imported 
boots  will  cost  from  $35  to  $42,  while  the  native  article  (of 
variable  quality)  will  cost  $25  to  $35.  Heavy  boots  tor 
Chile  are  a mistaken  idea. 

Imported  bats  are  also  dear,  a bowler  costing  $20  to  $28 
and  a straw  brimmer  about  $10.  Shirts  will  run  to  from  $50  to 
$60  the  half-dozen,  while  collars  reach  $20  to  $26  the  dozen. 

Doctors’  fees  are  $5  in  the  consulting  room,  and  when 
called,  $10  per  visit.  It  is  advisable  to  be  vaccinated  before 
coming  to  the  country,  as  small-pox  is  generally  prevalent. 

One’s  washing  account  may  range  from  $10  to  $20  per 
month. 

Domestic  servants,  who  are  usually  looked  upon  as  a 
necessary  evil,  earn  from  $25  to  $35  per  month  (the  much- 
abused  maid -of-all- work  is  not  known  here),  and  do  as  little 
as  possible  for  it.  . 

There  is  an  English  Social  Club  in  most  of  the  principal 
towns  (the  entrance  fees  being  about  $100  and  subscriptions 
equivalent  to  $96  or  $120  per  annum),  also  the  usual 
athletic  clubs.  One  can  have  plenty  of  shooting  and  horse 
riding,  the  last- mentioned  sport  being  the  most  indulged 
in,  as  it  affords  a splendid  opportunity  for  knowing  the 
country,  and  in  many  instances  forms  the  only  meanB  of 
locomotion,  the  country  roads  being  often  impassable  to 
wheel  traffic.  The  price  of  a decent  horse  ranges  from 
$200  to  $400,  and  the  keep  $40  to  $60  per  month,  while 
a good  English  saddle  costs  $250. 

Travelling  by  rail  is  comfortable,  and  one-third  the  price 
of  travelling  in  England  when  considering  first-class  in  each 
case.  One  never  travels  second-class,  while  third  is 
unmentionable. 

It  will  be  interesting  to  add  that  the  old  sea  trip  from 
Liverpool  to  Valparaiso  via  Straits  of  Magellan  is  about  9,600 
miles,  and  usually  takes  five  weeks  ; a first-class  passage  costs 
£65,  and  second-class,  £30.  A much  quicker  and  cheaper 
route  is  via  Buenos  Ayres  and  thence  over  The  Andes  by 
train,  which  will  see  one  through  the  journey  in  24  days, 
and  cost  £52  10s— viz.,  sea  passage  £39  and  £13  10s. 
first-class  fare  over  the  mountains.  This  route,  however,  is 
only  open  to  traffic  from  the  beginning  of  October  bo  about 
the  middle  of  May.  In  taking  this  picturesque  trip  the 
traveller  is  carried  over  the  cumbre  of  the  cordilleras,  3,900 
metres  above  sea  level ; 50  kilos  is  the  free  luggage  allowance 
with  an  excess  charge  of  $6.30  for  every  5 kilos  or  fraction 

thereof.  - _ , TT  .,  , 

Another  convenient  route  is  via  Panama  and  the  United 
States,  the  trip  from  New  York  to  Valparaiso  costing 
£55  17s.,  and  takes  19  days. 

Chile  is  very  cosmopolitan,  and  as  soon  as  the  home 
sickness  has  worn  off  the  new-comer  quickly  settles  down 
to  enjoy  an  easier  and  freer  life  than  at  home  ; it  is  advisable 
at  first  to  live  with  a native  family  for  a while,  so  as  to 
learn  their  language,  which  is  essentially  Spanish,  and  easily 
mastered. 


Prosecution— A band  of  Aberdeen  youths  has  been 
heavily  fined  for  placing  a piece  of  wire  round  the  telegraph  wires 
between  Aberdeen  and  Ballater,  causing  a delay  and  interruption 
for  about  60  minutes, 


168 


THE  ELECTRICAL  REVIEW 


LVol.  65.  No.  1,652,  Jolt?  23,  1909. 


PROCEEDINGS  OF  INSTITUTIONS. 


The  Electrification  of  Steam-Driven  Non-Reversing' 
Rolling  Mills. 

By  W.  F.  Mylan,  A.M.I.E.E. 

( Abstract  of  paper  read  before  the  Institution  op  Electeical 
Engineees  at  Leeds,  May  bth,  1909.) 

It  is  estimated  that  in  Europe  at  the  present  date  Ihere  are 
upwards  of  230  electrically- driven  non-reversing  mills  in  opera- 
tion, the  horse-power  of  the  motors  used  exceeding  a total  of 
200,000  h.p. 

A large  number  of  elect  ically-driven  rolling  mills  are  in  com- 
mercial operation  in  this  country,  giving  every  satisfaction  to  the 
proprietors  and  justifying  their  conversion.  As  a consequence,  and 
following  on  the  data  obtained  from  actual  installations,  the  electric 
driving  of  rolling  mills  is  now  quite  past  the  experimental  stage, 
and  it  is  not  only  possible  to  estimate  with  certainty  the  size  and 
every  feature  of  an  equipment,  but  to  dete  m:ne  very  cloBely  the 
actual  cost  of  operating  under  any  stated  conditions. 

In  estimating  for  the  electrical  equipment  of  an  existing  steam- 
driven  mill  it  is  usual  to  take  a series  of  continuous  indicator 
diagrams  of  the  engine,  the  mill  for  the  time  doing  its  hardest 
work.  Care  must  be  taken  not  to  place  too  great  a reliance  on  the 
horse-powers  as  calculated  from  such  diagrams.  Allowance  must 
be  made  for  the  increased  output  and  heavier  duty  required  of  the 
motor,  and  it  is  better  to  estimate  the  horse- power  of  the  motor  by 
calculating  the  work  it  will  be  called  upon  to  do  from  the  data 
already  obtained  under  the  same  or  similar  conditions. 

A properly  designed  fly-wheel  is  of  great  assistance  in  reducing 
the  size  of  the  motor  and  enabling  it  to  get  over  the  peak  loads 
without  absorbing  too  great  a current  from  the  line. 

The  time  taken  to  extract  the  energy  from  the  fly-wheel  is 
usually  considerably  shorter  than  the  time  required  to  return  the 
same  amount  of  energy  to  it,  assuming  that  it  is  desired  to  main- 
tain the  demand  from  the  line  as  nearly  constant  as  possible.  In 
the  perfect  case  the  light-load  period  is  equal  to  or  greater  than 
the  overload  period.  The  use  of  a fly-wheel  for  levelling  the  output 
demanded  of  the  motor  is  not  generally  practicable  if  the  time  in 
rolling  one  pass  exceeds  about  30  sec.,  and  in  such  cases  the  intro- 
duction of  a heavy  fly-wheel  would  be  open  to  very  serious 
objections,  inasmuch  as  the  motor  would,  after  a certain  point  in 
the  pass,  have  to  pull  the  fly-wheel  round  in  addition  to  supplying 
the  power  required  for  rolling.  This  is  the  case  in  rolling  long 
bars,  rails,  &c.,  and  here  a comparatively  light  fly-wheel  is  desirable, 
levelling  only  the  smaller  peaks  and  variations  in  the  load,  the 
motor  being  designed  to  deal  with  the  main  peaks  without  any 
external  assistance. 

In  those  cases  where  a heavy  fly-wheel  is  employed  with  the 
object  of  relieving  the  strain  on  the  motor  it  is  usual  to  employ  an 
automatic  device  to  ensure  that  the  fly-wheel  carries  its  fair  share 
of  the  load.  With  direct-current  machines  the  motors  are  always 
compounded,  but  to  further  increase  the  strength  of  the  field  use  is 
made  of  a separate  excitation,  which  increases  the  field  current,  so 
reducing  the  speed  still  further  and  obtaining  a return  of  the  fly- 
wheel energy  during  the  correct  period.  With  alternating  equip- 
ment a slip  regulator  is  employed,  automatically  introducing  a 
resistance  in  the  rotor  circuit  at  times  of  heavy  load ; the  resulting 
effect,  however,  is  the  same  and  is  independent  of  the  electrical 
characteristics  of  the  installation.  As  a general  rule  it  can  be 
stated  that,  with  a properly  designed  fly-wheel,  the  fluctuations  of 
load  are  only  one-half  of  what  they  would  be  were  the  fly-wheel 
effect  not  utilised. 

The  proper  place  for  the  fly-wheel  is,  of  course,  on  the  highest 
running  shaft ; but  this  is  not  usually  feasible,  and  consequently  it 
is  generally  found  that  the  fly-wheel  is  fitted  on  a motion  direct 
geared  to  the  mill,  thus  preventing  the  extra  Btrain  on  the  motor 
and  its  gears  or  ropes. 

Fly-wheel  equalisers  are  occasionally  employed  to  level  up  the 
demands  on  the  power  supply,  but  these  are  open  to  the  same 
limitation  as  the  direct  use  of  a fly-wheel,  and  necessitate  the 
motor  being  made  large  enough  to  deal  with  the  maximum 
overload. 

In  merchant  mills  it  is  an  advantage  and  practically  a necessity 
to  be  able  to  vary  the  speed  of  the  mill  motor.  With  a d c.  power 
supply  this  is  a comparatively  simple  matter,  the  speed  variation 
being  obtained  by  means  of  field  regulation  only.  The  only 
practical  way  of  reducing  the  speed  of  an  a.c.  motor  is  either  by 
the  introduction  of  resistance  into  the  rotor  circuit,  or  by  choosing 
a suitable  number  of  poles  to  run  at  two  or  three  speeds  with 
economy.  In  the  first  case,  speed  reduction  is  obtained  by  means 
of,  usually,  a liquid  type  of  controller,  and  over  a very  wide  range, 
but  with  serious  loss  in  efficiency ; in  the  second  case,  a special 
controller  grouping  the  stator  windings  in  a suitable  manner  will 
give  only  two,  or  at  the  most  three  speeds,  but  give  them  with  an 
efficiency  only  a few  per  cent,  below  the  maximum.  An  attempt 
has  been  made  to  overcome  the  difficulty  by  adopting  in  cases  where 
a speed  reduction  is  desired  a device  in  which  the  motor  shaft 
carries  a three-step  rope  pulley,  and  the  necessary  lengthened  Bhaft 
is  supported  at  its  free  end  by  a pedestal  bearing,  the  whole  being 
carried  on  a base  plate  mounted  cn  slide  rails.  In  the  event  of  a 
different  speed  being  desired,  the  motor  bedplate  is  slacked  back, 
the  ropes  are  changed  to  the  desired  group  of  pulleys,  and  the  motor 
is  drawn  back  to  tighten  up  the  ropes.  In  order  to  carry  this  altera- 
tion through  in  the  minimum  possible  time,  a small  motor  is  usually 
fitted  to  operate  the  sliding  baseplate  Bcrews,  and  under  such  con- 
ditions it  is  remarkable  what  a short  space  of  time  is  required  to 


make  a change.  In  an  installation  of  this  character  the  men  are 
accustomed  to  make  the  change  in  some  three  or  four  minutes, 
this  time  representing  the  period  under  normal  circumstances  and 
without  any  special  effort. 

In  the  large  majority  of  cases  it  is  impossible  to  direct-couple 
the  motor  to  the  mill,  and  some  form  of  speed  reduction  iseesential. 
Where  the  motor  can  be  direct  coupled  it  is  advisable,  with  the 
view  of  reducing  the  sudden  Bhocks  and  strains  on  the  motor,  to 
introduce  a flexible  coupling.  Ropes  have  the  same  tffect  as  the 
flexible  coupling  in  the  case  of  the  direct-coupled  motor.  The 
bearings  of  motors  used  in  rolling-mill  work  should  be  of  more 
massive  construction  than  is  usual,  and  thoroughly  well  lubricated. 

Owing  to  the  heavy  and  frequent  overloads  that  the  motor  muBt 
deal  with,  the  shaft  must  be  stiffened  and  the  end  windings  of  the 
motor  properly  braced  to  prevent  distortion.  Where  slip-ring 
motors  are  employed,  the  rings  should  be  of  ample  section.  Occa- 
sionally one  meets  motors  where  the  smallness  of  the  rings  has  a 
serious  effect  in  very  much  reducing  the  overload  capacity  of  the 
motor,  owing  to  the  smallness  of  the  rotor  currents  which  can  be 
dealt  with  without  excessive  sparking  and  heating  at  the  rings. 

A great  feature  of  any  electrical  equipment  is  the  ease  and 
absolute  certainty  with  which  the  control  of  the  motor  is  effected. 
The  provision  of  a suitable  outfit  of  recording  instruments  is  to  he 
recommended.  Such  an  outfit  should  consist  of  a recording 
ammeter  or  wattmeter,  showing  the  momentary  fluctuations  in  the 
load  on  the  motor,  and  an  integrating  wattmeter  totalling  up  the 
power  taken  over  a certain  period.  By  keeping  a oorrect  log  of 
these  data  it  is  easy  to  determine  accurately  the  cost  of  rolling  each 
particular  section.  A circuit-breaker  should  always  be  provided  in 
the  main  circuit  of  the  motor,  with  overload  and  no-volt  release. 
The  provision  of  a no- volt  release  is  important,  as  this  allows  of 
the  fitting  of  emergency  switches,  allowing  the  mill  to  be  quickly 
stopped  in  case  of  necessity  from  any  of  several  points.  These 
switches  open-circuit  the  no-volt  release  coil  of  the  breaker,  thus 
opening  the  breaker  and  cutting  off  the  supply  of  current  from  the 
motor.  For  starting  large  motors,  from  all  points  of  view  a liquid 
controller  is  to  be  recommended.  Large  controllers  of  this  pattern 
are  usually  fitted  with  cooling  coils,  the  consumption  of  water  for 
this  purpose  being  about  3'3  gallons  per  hour  per  horse-power 
dissipated.  For  the  best  results  the  temperature  of  the  resistance 
liquid  should  be  between  60°  C.  and  80°  C. 

The  following  figures  represent  the  actual  ascertained  consump- 
tion from  certain  mills,  as  determined  by  careful  calculation  and 
observation  made  over  a long  period : — 

Re- rolling  90-lb.  rails  of  section  16  lb.  per  yard,  each  piece  30  ft. 
long,  required  56  units  per  piece.  Total  output  of  mill  4,800  pieces 
per  12  hours.  Small  mining  rails  rolled  from  billets  5 in.  x 5f  in. 
and  weighing  from  900  lb.  in  the  case  of  28  lb.  per  yard  rail  to  an 
average  of  650  in  the  case  of  18  lb.  rails  required  as  follows  par  ton 
rolled:  28  lb.,  38  units;  24  lb.,  42  units;  20  lb.,  45  units  ; 18  1b., 
48  units.  Smaller  rails  of  12-lb.  and  8-lb.  section  require  from  49  to 
54  units  per  ton  rolled. 

Girders  11  in.  x 6 in.  can  be  rolled  for  about  50  units  per  ton. 

Channels  averaging  lj  in.  x f iD.  x 2 in.  require  66  units. 

Angles  3£  in.  x 3J  in.  x f in.  from  800-lb.  billets  require  50 
units. 

Sheets  (iron)  8 ft.  3 in.  x 33  in.  X 0'064  in.,  95  units  per  ton. 
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Breaking  down  10  in.  x 1 in.  x 12  ft.  brass  ingots  into  strip 
about  No.  8 gauge,  86  units  per  ton. 

Rounds  and  squares  : J-in.  rounds  can  be  rolled  at  between  40  and 
36  units  per  ton.  The  mill  output  is  between  22  and  30  tons  per 
shift.  Average  billet,  28  in.  x 4J  in.  x 4J  in. 

if-in.  round  bars  required  same  power.  Output  of  mill,  46  tons 
per  shift. 

Bars  1'2  in.  and  17  in.  diameter  from  billets  5 in.  square  require 
38  and  40  units  per  ton.  In  this  case  the  1'7  in.  bars  were  much 
shorter  than  the  1'2  in.  bars,  and  consequently  the  consumption 
appears  high. 

As  the  torque  exerted  by  the  electric  motor  is  maintained 
absolutely  constant  at  a predetermined  value  and  is  quite  inde- 
pendent of  the  momentary  position  of  the  motor,  it  is  possible  to 
run  the  mill  at  a considerably  higher  speed  than  formerly,  and  a 
better  product  with  more  uniform  finish  results.  In  one  instance 
the  speed  of  the  mill  has  been  twice  increased  without  any  difficulty 
being  met  with  in  handling  the  material.  In  rolling  at  the 
increased  speed,  it  is  found  that  though  the  speed  is  higher  the  rolls 
run  more  evenly,  and  the  material  coming  away  at  a steady  speed 
is  quite  easily  caught  and  controlled  when  leaving  the  rolls.  After 
a short  time  the  men  get  accustomed  to  handling  the  product  at  the 
higher  speed,  and  if  on  piecework  prefer  it,  as  enabling  them  to 
earn  more  money  in  the  shorter  time. 

Due  to  this  constant  turning  effort  of  a motor  as  compared  with 
that  exerted  by  a one  or  two-crank  steam  or  gas  engine,  the  electri- 
cally operated  mills  are  very  free  from  stalling  ; when  a tendency 
to  stall  does  occur,  the  motor  slows  down,  and  extra  energy  is 
obtained  from  the  fly-wheel  and  from  tie  line,  automatically  tending 
to  get  the  material  through  the  rolls. 

The  efficiency  of  the  electrically  operated  mill  estimated  from 
the  actual  cost  of  rolling  as  compared  with  steam-driven  mills  is 
beyond  dispute.  In  this  connection  it  should  be  borne  in  mind 
that  the  actual  decreased  power  costs  in  rolling  are  not  due  so  much 
to  the  fact  that  it  is  an  electric  motor  doing  the  work,  but  that 
the  electric  motor  enables  one  either  to  purchase  power  at  low 
rates  from  one  of  numerous  supply  companies  who  operate  in  all 
large  industrial  centres,  thus  shutting  down  the  wasteful  steam 
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boilers  and  local  electric  plant,  or,  in  the  case  of  a number  of 
mills,  to  concentrate  the  power  plant  at  one  spot,  generate  in  bulk 
at  the  lowest  possible  cost,  and  distribute  the  power  to  the  exact 
points  required,  with  an  economy  unapproachable  by  any  other 
system.  , ... 

The  extreme  simplicity  of  the  control,  and  the  ease  with  which  it  is 
possible  to  make  electrical  apparatus  practically  fool-proof,  reduce 
the  labour  costs  considerably,  and  this,  coupled  with  the  impossi- 
bility of  an  electrically-driven  mill  racing,  renders  less  frequent  the 
stoppages  for  broken  couplings,  piDions  and  rolls.  Such  troubles 
are  inseparable  from  a stream-driven  mill,  and  are  a constant  source 
of  annoyance,  as  well  as  a big  loss,  not  only  due  to  increased  upkeep 
but  to  time  lost  by  the  mill  having  to  stand  whilst  the  repairs  are 
carried  out. 

A very  material  saving  in  floor  space  is  certain  where  a mill  is 
converted  to  electricity,  and  this  is  a great  advantage,  as  it  enables 
the  space  around  the  mill  to  b8  used  for  the  more  rapid  handling 
of  the  material  required  to  feed  the  mill,  and  for  the  disposal  of 
the  finished  product.  Very  often  the  motor  can  with  advantage  be 
installed  below  the  floor  level,  the  only  gear  on  the  Bhop  floor  being 
the  comparatively  insignificant  control  gear. 

An  electrically-operated  mill  has,  in  any  case,  less  stand-by 
losses,  and  in  the  case  of  the  motor  fed  from  a supply  company’s 
main,  none  at  all.  In  comparing  the  cost  of  rolling  under  the  two 
systems  (steam  and  electricity)  this  point  is  important,  as  in  one 
case  the  losses  are  very  serious  and  add  largely  to  the  total  cost  of 
rolling  a certain  output. 

Where  a motor  is  employed  for  driving  a mill,  a great  advantage 
accrues  through  being  able  to  start  up  immediately,  and  a further 
reduction  in  cost  of  rolling  is  obtained  through  less  labour  being 
required  to  handle  the  same  material.  A motor  requires  only  inter- 
mittent attention,  and  with  emergency  devices  for  stopping,  it  is 
not  necessary  to  have  an  attendant  standing  by  continually. 

Finally,  on  the  question  of  capital  cost,  which,  as  in  all  engineer- 
ing problems,  has  to  be  considered,  speaking  generally  the  actual 
eleetrical  equipment  of  a rolling  mill  is  at  the  worst  only  equal  to, 
and  in  the  majority  of  cases  considerably  cheaper  than,  the  corres- 
ponding Bteam  equipment.  If,  however,  electrification  involves 
either  the  putting  down  of  generating  plant  or  the  extension  of 
an  existing  plant,  then  there  is  no  question  that  the  electrification 
of  the  mill  will  entail  the  expenditure  of  a larger  sum  of  money 
than  that  involved  by  putting  down  a new  steam  plant,  and  in  such 
cases  one  must  look  in  other  directions  to  j ustify  the  conversion. 
Usually  in  any  works  having  a rolling  mill  there  are  a great  number 
of  auxiliaries  on  which  the  existing  drive  can,  with  considerable 
econjmy,  be  replaced  by  introducing  the  use  of  a motor,  and  it  is 
the  extra  and  more  even  load-  due  to  these  motors  that  will  j ustify 
the  installing  of  generating  plant  of  capacity  sufficient  to  carry 
the  load  on  the  mill  and  in  addition  that  due  to  the  auxiliaries.  It 
would  be  impossible  to  run  a plant  feeding  one  mill  only,  and  to 
generate  with  economy,  unless  some  other  load  less  variable  was  also 
to  be  obtained,  and  consequently  in  such  a case  it  is  necessary  to 
consider  the  broader  scheme  if  any  benefit  from  the  electrification 
is  desired.  In  the  case  of  the  works  where  plant  is  already 
installed,  and  a comparatively  cheap  extension  is  all  that  is 
necessary,  the  problem  is  much  simpler,  and  there  is  no  difficulty 
in  making  out  an  excellent  case  for  electrification. 

Supply  companies  in  many  areas  are  a ready  source  of  power. 
In  one  instance,  with  power  at  0 85  per  kilowatt-hour,  a saving  of 
over  £3,000  was  made  on  one  year’s  working,  more  than  paying  for 
the  cost  of  the  equipment.  The  crux  of  the  whole  question  of 
rolling  electrically  is  whether  or  not  a reasonably  cheap  source  of 
power  is  obtainable  either  from  a private  generating  station  or 
from  an  outside  source,  and  this  obtained,  electrical  rolling  will  be 
found  to  be  considerably  cheaper  than  steam. 


Mb.  Wilson  Hartnell,  in  opening  the  discussion,  said  that  the 
economies  shown  were  not  solely  due  to  the  electric  drive — some 
had  arisen  from  its  replacing  steam  gear  that  was  rather  anti- 
quated. The  ropes  used  were  convenient,  but  involved  a loss  of, 
say,  per  cent,  of  power.  Cut  geared  wheels  were  now  obtain- 
able of  large  size.  The  capital  to  be  sunk  to  drive  rolls  by  electric 
motors  was  much  less  than  that  required  for  a steam  plant ; steam 
plant  for  directly  drivingreversing  rolling  mills  was  especially  costly. 
As  an  instance,  an  engine  at  Sheffield  of  8,000  h p.,  with  three 
cylinders,  made  only  a few  revolutions  backward  and  forward  each 
time  an  ingot  of  steel  was  rolled. 

Mb.  C.  A.  Ablett  thought  that  Mr.  Mylan  had  rather  under- 
estimated the  number  of  rolling  mills  which  were  driven  elec- 
trically on  the  Continent  of  Europe  ; one  firm  alone  had  installed 
nearly  200  motors  for  driving  non-reversing  rolling  mills,  the 
aggregate  power  being  nearly  200,000  H.p.,and  he  believed  that  the 
total  number  of  non-reversing  rolling  mills  on  the  Continent  of 
Europe  which  were  electrically  driven  came  to  nearly  400.  In 
the  case  of  a large  reversing  rolling  mill  which  was  being  built 
for  a plant  near  Middlesbrough,  the  mill  motor  would  give  about 
10,000  h.p.  under  normal  conditions  of  operation,  and  was  supplied 
by  a fly-wheel  converter  set;  as  this  fly-wheel  served  to  neutralise 
the  variations  in  load,  the  motor  which  drove  the  fly-wheel  con- 
verter set  had  a capacity  of  only  1,800  h.p.,  and  under  normal  con- 
ditions would  take  considerably  less  power  than  this  from  the 
power  house.  With  regard  to  economy,  a large  electrically- 
driven  reversing  rolling  mill  had  recently  been  set  to  work  in 
Germany,  where  the  motor  was  capable  of  giving  10,000  h.p.  at 
30  b.p.m.  ; this  was,  he  believed,  the  largest  reversing  rolling  mill 
motor  in  the  world.  The  firm  who  owned  this  mill  stated  that  the 
adoption  of  the  electrical  drive  had  saved  them  Is.  in  the  ton 
rolled  over  the  previous  steam  engine,  and  had  enabled  the  output 
to  be  increased  30  per  *ent.  With  reference  to  the  figures  given, 


when  the  units  per  ton  rolled  for  a given  section  were  stated, 
the  elongation  should  also  be  stated,  as  when  the  section  was 
rolled  from  a large  billet  the  power  taken  was  naturally  more 
than  when  it  was  rolled  from  a small  one.  In  the  case  of  the 
9 ft.  6 in.  X 43-in.  sheets,  he  could  supply  the  size  of  the  billets, 
which  were  7‘9  in.  square,  weighing  388  lb.  each.  Referring  to  the 
slip  regulator  employed  with  an  alternating  equipment,  the  speed 
of  the  motor  must  fall  by  some  value  up  to  10  per  cent,  in  order 
that  the  fly-wheel  effect  might  be  beneficially  utilised,  and  while 
this  fall  in  speed  could  be  attained  with  the  compound-wound 
motor  without  any  loss  of  power,  in  the  three-phase  motor  a loss 
was  necessarily  involved.  It  was  sometimes  stated  that  the  use  of 
the  automatic  slip  regulator  enabled  the  losses  which  occurred  in 
the  slip  resistance  of  a three-phase  motor  to  be  reduced,  but  prac- 
tical experience  had  shown  that  no  appreciable  reduction  could  bo 
effected.  He  was  entirely  in  agreement  with  the  author  as  to  the 
desirability  of  using  liquid  controllers  for  starting  three-phase 
motors,  but  if  a liquid  controller  were  uBed  with  a large  direct- 
current  motor,  considerable  trouble  would  occur,  due  to  the  electro- 
lysis of  the  plates  and  of  the  liquid. 

Mb.  A.  J.  Cbidge  said  that  a mill  motor  supplied  from  the  Sheffield 
Corporation’s  mains  was  of  350  h.p.,  2,000  volts,  two-phase,  50 
periods,  running  at  490  b.p.m.  The  motor  drove  three  sets  of  rolls, 
two  by  rope  and  one  by  belt  transmission.  A 4-ft.  pulley  on  the 
motor  was  belted  to  a 10-ft.  pulley  on  the  8-in.  mill,  and  a 4 ft.  6 in. 
pulley  was  roped  to  a 14-ft.  pulley  on  the  two  10-in.  mills.  Roughly, 
30  to  40  tons  of  ingots  of  various  s'zes  passed  through  the  mill 
daily,  with  an  average  consumption  of  1,000  or  1,100  units  per 
day,  so  that  the  energy  used  worked  out  at  from  25  to  30  units 
per  ton. 

Mb.  E.  S.  Saundebs  said  that  direct  driving  was  the  most 
efficient  way  to  drive  a mill,  and  need  not  necessarily  involve 
extra  capital  cost.  Referring  to  emergency  devices  for  stopping, 
there  was  a case  in  Sheffield  where  a steam-driven  mill  was 
working,  which  was  fitted  up  lavishly  with  these  devices.  One 
day  the  engine  commenced  to  gain  speed,  eventually  running  away 
and  bursting  its  fly-wheel,  with  disastrous  results.  Not  one  single 
man  had  the  common  sense  to  use  the  emergency  stops.  Such  an 
occurrence  could  easily  be  guarded  against  with  electrical  drives 
by  means  of  automatic  circuit-breakers. 

Mb.  T.  Habding  Chubton  said  the  relative  advantages  of  direct 
drive,  and  driving  through  gear,  were  mainly  a question  of  expense. 
In  the  case  of  driving  by  gear,  a relatively  high-speed  motor  might 
be  employed,  which  was  both  more  efficient  in  running  and  less 
expensive  in  capital  outlay.  Against  these  advantages  had  to  be 
set  the  power  lost  in  the  gear,  but  this  might  be  entirely  balanced 
by  the  difference  in  the  relative  efficiencies  of  the  high-speed  and 
low-speed  motors.  The  question  depended  partly  on  the  price  paid 
per  unit  for  the  power,  and  upon  the  load  factor  of  the  machine. 
As  to  the  efficiency  of  rope  driving,  he  was  inclined  to  think  that 
the  per  cent,  loss  that  had  been  mentioned  was  higher  than  it 
should  be  for  a well-designed  drive.  He  noticed  that  the  three-phase 
induction  motors  mentioned  in  the  paper  were  all  of  the  wound- 
rotor  type,  whereas,  in  his  opinion,  the  machine  with  the  short- 
circuited  rotor  was  pre-eminently  suitable  for  this  kind  of  work 
wherever  the  heavy  starting  current  would  not  seriously  affect  the 
voltage  of  the  supply.  He  knew  of  motors  of  this  type  of  50  to 
60  h.p.  being  used  for  this  purpose,  connected  to  power  companies’ 
mains,  and  giving  satisfactory  results. 

Mb.  H.  E.  Yebboby  asked  why  there  were  only  three  direct- 
current  motor  installations,  and  26  two  and  three-phase  systems 
mentioned  in  the  table. 

Mb.  W.  F.  Mylan,  in  reply,  said  that  the  use  of  direct-coupled 
motors  was  not  entirely  a question  of  capital  expenditure. 
Under  certain  conditions  it  was  practically  impossible  for  the  manu- 
facturer—at  any  rate,  at  the  present"  time — to  build  a satisfactory 
low-speed  a.c.  motor,  the  large  number  of  poles  necessitating  a very 
large  diameter  and  a very  narrow  machine,  with  a low  efficiency 
and  a very  bad  power  factor.  It  was  far  better  to  sacrifice  a little 
in  efficiency  and  to  use  a high-speed  motor  and  gear,  than  to  lose 
in  the  power  end  due  to  the  efficiency  and  through  extra  loss  in 
the  line,  which  was  introduced  by  having  a motor  with  a low  power 
factor.  Manufacturers  had  not  introduced  a motor  of  low  speed 
and  having  a really  good  power  factor  and  efficiency.  In  Sheffield 
the  supply  authorities  refused  to  allow  a motor  whose  power  factor 
was  below  their  standard  to  be  connected  at  all.  In  the  case 
of  a motor  for  direct  coupling  there  was  a great  difficulty  in 
getting  the  makers  to  give  a motor  which  would  have  a power 
factor  within  the  limits  prescribed — namely,  80  per  cent,  or  more 
on  full  load.  The  speed  was  about  200  r.p.m  , and  the  horse-power 
about  70.  Even  at  this  comparatively  high  speed  it  was  impossible 
to  get  the  manufacturer  to  guarantee  absolutely  that  it  would  give 
a power  factor  approaching  80  per  cent.  In  the  ca3e  of  direct- 
current  motors,  this  objection  did  not  hold  good.  If  they  were 
prepared  to  pay  the  price  they  could  get  a motor  of  any  speed  and 
with  good  electric  and  mechanical  characteristics.  The  subject  of 
waste  heat  was  receiving  much  attention  in  some  quarters,  especially 
at  Newcastle. 


Marvels  of  Magnetism. — In  the  Dublin  Evening 

Telegraph  of  the  10th  inst.,  there  appeared  illustrations,  in  con- 
nection with  an  article  on  the  electromagnet,  showing  magnets 
lifting  hot  iron,  and  “lead  refuse.’’  It  is  true  that  hot  iron  can  be 
lifted  if  not  too  hot,  but  there  arc  limits  even  to  the  capabilities  of 
the  electromagnet,  and  we  thought  that  everyone  knew  that 
magnets  had  no  dealings  with  lead. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


EGYPT. — Electrical  and  similar  materials  pay  a duty  of  8 per  cent. 
ad  valorem.  The  value  on  which  duty  is  calculated  is  the 
value  of  the  goods  at  the  port  of  entry  in  Egypt. 

EBYTHREA. — A written  declaration,  in  Italian,  must  be  presented 
for  all  goods  imported.  This  declaration  must  contain  the 
surname  and  Christian  name  of  the  consignee  or  his  repre- 
sentative, the  place  from  which  the  goods  proceed,  the 
number  and  kind  of  the  packages  with  their  marks  and 
numbers,  the  description  of  the  goods  for  each  package,  with 
indication  of  the  quality  and  quantity,  and  this  latter  must 
be  given  both  in  figures  and  letters.  The  duty  on  electrical 
and  similar  goods  is  8 per  cent,  ad  valorem.  The  value  taken 
is  the  value  of  the  goods  in  the  country  of  origin,  increased 
by  all  expenses  incurred  up  to  the  arrival  of  the  goods  at  the 
port  of  Massowah. 

ETHIOPIA.  (ABYSSINIA).— A duty  of  10  per  cent.  ad  valorem  is 
levied  on  goods  imported  into  Ethiopia.  This  duty  is  levied 
on  the  cost  price  of  the  goods  at  the  place  of  origin  or  manu- 
facture as  appearing  in  the  declaration  for  the  Customs,  with 
the  addition  of  freight,  insurance  and  commission  necessary 
for  the  importation  of  the  goods  as  far  as  the  place  of 
introduction. 


FALKLAND  ISLANDS. — Electrical  and  similar  goods  are  ad- 
mitted free  of  duty.  No  person  may  use  or  establish  any 
apparatus  or  installation  in  connection  with  wireless  tele- 
graphy without  a licence  from  the  Governor. 


FIJI  ISLANDS.  — The  following  are  free  of  duty  Iron  and  steel 
rails  and  fishplates,  switches,  crossings,  turntables  and  parts 
thereof,  and  bolts  and  nuts  imported  with  and  belonging  to 
the  same  ; electrical  machinery  ; steam  engines,  oil  engines 
and  boilers ; steel  railway  sleepers ; water  and  wind  motors ; 
articles  imported  as  the  property  of  and  for  the  use  of  the 
Pacific  Cable  Board  on  allowance  by  the  Governor  in 
Council ; plain  wire,  black  and  galvanised. 

The  following  duties  are  payable  : — 


Galvanised  iron  in  bars,  hoops,  rods,  sheets,  or 

corrugated  ...  ...  

Iron,  black,  in  bar,  hoop,  rod,  sheets  or  plates  ... 

Iron,  pig  and  scrap  ...  ...  

Oils  (not  kerosene) 

„ in  bottle  

Resin  ...  ...  ...  

Steel  ...  ...  

Wire  rope  ... 

Articles  not  specially  mentioned  in  the  tariS  ... 


£3  per  ton. 
£1  10s.  per  ton. 

£1  per  ton. 
9d.  per  gallon. 
12$  % ad  val. 
2s.  per  cwt. 
121  % ad  val. 

£3  per  ton. 
12$  % ad  val. 


No  person  may  use  or  establish  any  apparatus  or  installation  for 
the  purpose  of  electrical  communication  by  wireless  telegraphy 
without  a licence  from  the  Governor. 


15,862.  “ Improvements  in  electrical  block  signalling  systoras."  K.  A 

Richardson.  (Date  applied  for  under  Seo.  91  of  the  Aot,  July  llth,  1908,  being 
date  of  application  in  France.)  July7th.  (Completo.) 

15,867.  “Improvements  in  and  relating  to  the  manufacture  of  filaments  for 
electric  lamps."  A.  Boubdos.  July  7tb. 

15.880.  “Improvements  in  or  relating  to  electric  arc  lamps.”  H.  J.  J. 
Jandus,  Jun.  (Date  applied  for  under  Sec.  91  of  the  Act,  May  26th,  1908,  being 
date  of  application  in  Germany.  An  invention  comprised  in  Application  No. 
7,471,  dated  March  29th,  1909.)  July  7th.  (Complete.) 

15.881.  “Improvements  in  or  relating  to  electric  are  lamps.”  H.  J.  J. 
Jandus,  Jun.  (Date  applied  for  under  Sec.  91  of  the  Act,  July  1st,  1908,  being 
date  of  application  in  Germany.  An  invention  comprised  in  Application  No. 
7,471,  dated  March  29th,  1909.)  July  7th.  (Complote.) 

15,889.  “ Improvements  in  automatio  electric  regulators,  output  adjusters 

and  the  like.”  H.  Leitner.  July  7th. 

15,891.  “ Improvements  in  generators  for  wireless  telcgtaphy  and  telephony 
with  continuous  oscillations.”  E.  Huth.  July  7th.  (Complete.) 

15  918.  “ Improvements  in  or  relating  to  what  >s  known  as  photo-telegraphy." 
T.  T.  Baker  and  Pictori»l  Newspaper  Co.,  Ltd.  July  7th. 

15,929.  "Improvements  relating  to  electrical  testing  apparatus,”  T.  E. 
Gambrell  and  C.  T.  Gambrell.  July  8th. 

15,960.  “ Improved  electrolytic  cell.”  J.  F.  Flood.  July  8th. 

15,978.  “ Improvements  in  or  relating  to  eleotrio  signalling  systems  for  rail- 
ways and  the  like.”  J.  D.  Tavlor.  (Date  applied  for  under  Seo.  91  of  the 
Act,  January  30th,  1908,  being  date  of  application  in  United  States.)  (An 
invention  comprised  in  application  No.  1,788,  dated  January  25th,  1909.) 
July  8th.  (Complete.) 

15.980.  “Improvements  relating  to  telegraphy.”  B.  Davies  and  A.  R. 
Hardie.  July  8th. 

15.981.  “ Improved  method  and  means  of  producing  synchronism  between 
the  rotation  of  a controlling  machine  and  the  rotation  of  one  or  more  electri- 
cally-driven machines.”  E.  D,  A,  Dertourne.  July  8th.  (Complete.) 

15,985.  “ Improvements  in  sparking  plugs  for  internal  combustion  engines.” 
R.  Bosch.  (Date  applied  for  under  Seo.  91  of  the  Act,  March  1st,  1909,  being 
date  of  application  in  Germany.)  July  8th.  (Complete.) 

15,991.  "Improved  electric  looking  and  unlocking  device  for  locks.” 
G.  Sahmer.  July  8th.  (Complete.) 

16,004.  11  Improvements  relating  to  electrically-controlled  pneumatic  dispatch 
tubes,  cash  railways,  and  the  like.”  C.  W.  Bluemkl,  E.  A.  Bdueaikl,  F.  H. 
Bluemel  (trading  as  Bluemel  & Bros.,  C.  W.  and  P.  R.  Shill.)  (Application  for 
Patent  of  Addition  to  No.  3,770,  1908.)  July  8th. 

16,029.  “Improved  unidirection  current  dynamo-electric  machine.”  R. 
Wallwork,  C.  H.  Wallwork  and  B.  J.  Shillito.  July  9th. 

16,039.  “ Improved  means  for  electrically  igniting  miners’ safety  lamps.”  J. 

Prestwick.  July  9th.  (Complete.) 

16,095.  “Improvements  in  electromagnetic  clutches.”  C.  W.  Hill. 
July  10th. 

16,112.  “ Antiseptic  telephone  mouthpiece.”  B.  Archer  and  J . De  Coster. 
July  10th. 

16,114.  “ Improvements  in  the  controlling  mechanism  of  automatic  electric 
lifts.”  Electromotor  Equipment  Co.,  Ltd.,  and  T.  Meacock.  July  10th. 

16,146.  “ Preparation  of  material  for  the  construction  of  fold  up  boxes  for 
holding  incandescent  eleotrio  lamps.”  M.  I.  Cooper.  July  10th. 

16,155.  “Improved  device  for  automatically  stopping  electrioally  driven 
rotary  printing  presses  when  the  folding  cylinder  is  choked."  F.  N.  Pickett 
and  Adams  Manufacturing  Co.  July  10th. 

16  167.  “Improvements  in  or  relating  to  the  control  of  induction  motors.” 
M.  Milch.  (Application  for  Patent  of  Addition  to  No.  1,457,  1907.)  July  10th. 

16,170.  “ Improvements  in  alternating  current  dynamo-eleotric  machines.” 
L.  J.  Hunt  and  Sandycroft  Foundry  Co.,  Ltd.  July  10th. 

16.174.  “ Improvements  relating  to  enclosed  electrical  machines.”  H.  A. 
Mayor  and  Mayor  & Coulson,  Ltd.  July  10th, 

16.175.  “ Improvements  in  or  relating  to  what  is  known  as  photo-tele- 
graphy.” Pictorial  Newspaper  Co.,  Ltd.,  and  T.  T.  Baker.  July  10th. 

16,177.  “ Improvements  in  and  connected  with  telegraphic  recorders  and 
relays.”  A.  Orling.  July  10th, 


NEW  PATENTS  APPLIED  FOB,  1909. 

Compiled  expressly  for  this  journal  by  W.  P.  Thompson  & Co.,  Eleotrioal  Patent 
Agents,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool  and  Bradford, 
to  whom  all  inquiries  should  be  addressed. 


15,578.  " Improvements  in  or  relating  to  electric  switches.”  J.  A.  Kennedy, 
McGregor.  July  5th. 

15,580.  “ Improvements  connected  with  the  attachment  of  telegraph  and 
similar  line  wires  to  insulators.”  W.  E.  Bandfield.  July  5th. 

15,605.  “ Improvements  in  electric  arc  lamps.”  Siemens  Schuokertwebke 
G.m.b.H.  (Date  applied  for  under  Sec.  91  of  the  Act,  July  6th,  1908,  being 
date  of  application  in  Germany.)  July  5th.  (Complete.) 

15,647.  “ Improvements  in  and  relating  to  the  manufacture  of  eleotrio  car- 

bons.” R.  Lessing.  July  5th. 

15.650.  Improvements  in  electrical  indicators.”  Hon.  8.  P.  Bouverie  and 
W.  R.  Rawlings.  July  5th. 

15,670.  " Improvements  in  and  relating  to  electrical  and  other  recording  and 
measuring  instruments.”  E.  8.  Heurtley.  July  6th. 

15,672.  “ Improvements  in  apparatus  for  controlling  and  operating  the 

points  of  electric  railways  and  tramways.”  A.  Lustgarten.  July  6th. 

15.681.  “ Improvements  in  electric  switches.”  B.  Thomas  and  E.  Thomas. 
July  6th. 

16.682.  “ Improvements  in  eleotrio  collectors.”  B.  Thomas  and  E.  Thomas. 
July  6th. 

15,714.  ” Improvements  in  electrical  water  level  indicators.”  The  Hon, 
8.  P.  Bouverie  and  W.  R.  Rawlings.  July  6th. 

15,737.  " Improved  method  of  securing  metal  contaotsto  carbon  electrodes.” 
8.  Benko.  (Date  applied  for  under  Rule  13,  December  28tb,  1908.  An 
invention  comprised  in  application  No.  28,290,  dated  December  28th,  1908.) 
July  6th.  (Complete.) 

16,771.  " Improvements  in  dynamo-eleotric  machinery.”  A.  H.  Midglry 
and  C.  A.  Vandervell.  July  6th, 

15,795.  11  New  or  improved  protector  for  insulators  on  telegraph  or  telephone 
posts  aud  the  like.”  F.  Btevens.  July  6th. 

15,800.  "Improved  contmuous-ourrent  dynamo  • electric  machine. ” R. 
Wallwork,  C.  11.  Wallwork  and  B.  J.  Shillito.  July  7th. 

15.802.  ” Improvements  in  or  relating  to  eleotrio  ignition  apparatus  for 
internal  combustion  engines.”  B.  Brooks  and  F.  H.  Alston.  July  7ih, 

15.803.  “ Improvements  in  or  rolating  to  the  electric  ignition  systems  of 
internal  combustion  ongines.”  B.  Brooks  and  F.  H.  Alston.  July  7th. 

15.651.  ” Improvements  in  eleotrioal  mercury  swltohcs  operated  by  a vehicle 
passing  along  a railway.”  Siemens  Bros,  A Co.,  Ltd.,  and  L.  de  M.  G. 
Ferreira,  July  7th,  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  these  Specifications  may  be  obtained  of  Messrs.  W.  P. 
Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liverpool  and  Bradford  ; 
price,  post  free,  9d.  (in  stamps). 


1908. 

Electric  Meters.  J.  P.  Winn.  4,666.  March  2nd. 

Alternate  Current  Motors.  V.  A.  Fynn.  10,611.  ^May  15th. 

Safety  Devices  for  Electric  Heating  Apparatus  for  Liquids.  British 
Prometheus  Co.,  G.  Cooper  aud  1'.  C.  Sharp.  10,680.  May  16th. 

Method  of  and  Means  for  adjustably  Suspending  Electric  Incandescent 
Lamps.  C.  E.  Heldbek.  12,736.  June  13th. 

Electro-magnetic  Power  Velocity  Ratio  Devices  particularly  applicable 
for  Driving  Automobiles  and  the  like.  A.  H.  Midgley  and  C.  A. 
Vandervell.  12,738.  June  13th. 

Automatic  Cut-out  Device  for  Electrical  Conductors  in  Tramway  Systems. 
M.  G.  Newbould.  13,048.  June  18th. 

Eleotrio  Transformers.  Akt.-Ges.  Brown,  Boveri  & Cie.  ‘-W2- „_^.unc 
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June  19th. 


Electric  Insulator.  C.  M.  Graham.  15,341.  July  20th. 
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Electric  Voltage  Regulators.  British  Thomson-Houston  Co.  (General 
Electric  Co.)  16,299.  July  31st. 

Electrically-operated  Apparatus  for  Controlling  the  Movements  of 
Points  or  Switches  on  Tramw&yb  or  Railways.  E.  M.  Munro  and  H.  1. 
Rogers.  17,112.  August  14th. 

Electric  Ignition  Appliances.  A.  M.  Low.  18,628.  September  5th. 

Method  and  Apparatus  for  Adjusting  Electrical  Resistances.  O.  Cox. 
18,926.  September  9th. 
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October  1st.  (Post-dated  February  12th,  1909.) 
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24,816.  November  18th, 
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THE  STRIKE  CLAUSE. 


With  rumours  of  a coal  strike  in  the  air,  it  is  necessary  for 
many  a manufacturer  to  see  whether  there  is  a strike  clause 
in  his  contracts. 

The  possibility  that  delay  may  be  caused  by  a strike  has 
compelled  contractors  to  insert  a clause  by  which  they  are 
excused  from  liability  for  such  delay  as  may  be  attributable 
to  stoppage  of  work  by  the  men  in  furtherance  of  a trade 
dispute.  The  growth  of  trade  unionism  has  rendered  this 
course  absolutely  essential,  for  if  the  men  knew  that  by 
ceasing  to  work  they  could  involve  the  employers  in  an 
action  for  breach  of  contract,  they  might  press  this  advan- 
tage, with  disastrous  consequences. 

Questions  of  some  nicety  frequently  arise  as  to  the  inter- 
pretation which  must  be  put  on  a clause  of  this  kind,  as  it  is 
not  usually  confined  to  strikes,  but  applies  also  to  “ lock- 
outs, labour  disputes  and  other  stoppages/’  The  doctrine 
of  ejusdetn  generis  is  generally  applied  by  the  Courts  in 
order  to  place,  some  limitation  upon  the  meaning  of  the  word 
“ stoppages.” 

In  the  case  of  Stephens  v.  Harris  (5G  L.J.,  Q.B.  616)  it 
was  held  that  the  term  “ strike  ” in  a charter-party  must  be 
used  in  the  ordinary  sense  of  a strike  against  the  employers. 
The  abandonment  of  their  work  by  miners  through  dread  of 
cholera  does  not  bring  the  charter  of  a shiT  within  the  excep- 
tion in  a charter-party  against  “ hands  striking  work.” 

lu  Grant  v.  Corridale  (9  A C.  470)  the  question  was 
whether  loading  was  prevented  by  frost  in  such  a way  as  to 
excuse  the  charterers.  It  appeared  that  by  a charter-party 
a ship  was  to  proceed  to  Cardiff,  East  Bute  Dock,  and  there 
load  in  the  customary  manner,  from  the  agents  of  the 
freighters,  a cargo  of  iron.  “ Cargo  to  be  supplied  as  fast  as 
steamer  can  receive,  ....  time  to  commence  from  the 
vessel  being  ready  to  load  and  unload  and  10  days,  on  demur- 
rage, over  and  above  the  said  lay  days  at  £10  per  day. 
Except  in  case  of  hands  striking  work,  or  frosts  or  Hoods,  or 
any  other  unavoidable  accidents  preventing  the  loading  . . . 
in  which  case  owners  to  have  the  option  of  employing  the 
steamer  in  some  short  voyage  trade  until  receipt  of  written 
notice  from  charterers  that  they  are  ready  to  resume 
employment  without  delay  to  the  ship.”  The  ship  arrived 
at  the  East  Bute  Dock  and  loaded  part  of  her  cargo.  A 
frost  then  set  in,  and  made  a canal  which  communicated  with 
the  dock  impassable,  so  that  the  remainder  of  the  cargo, 
which  was  ready  at  a whaif  on  the  canal,  could  not  for 
several  days  be  brought  in  lighters  to  the  dock.  The  cargo 
could  not  have  been  brought  into  the  dock  by  cartiDg  or 
otherwise  at  any  reasonable  expense.  The  dock  itself  was 
not  frozen  over,  and  if  the  cargo  had  been  in  the  dock  the 
loading  might  have  proceeded.  It  was  decided  that  the 
frost  did  not  “ prevent  the  loading  ” within  the  meaning  of 
the  exception. 

Engineering  contracts  usually  contain  a condition  binding 
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the  contractor  to  complete  the  works  within  a fixed  time  ; 
and  when  an  allowance  is  to  be  made  if  the  works  be 
delayed  by  reason  of  any  inclement  weather,  alteration,  or 
causes  not  under  the  contractor’s  control,  or  in  case  of 
strike  or  lock-out  affecting  any  of  the  trades  concerned, 
it  is  advisable,  instead  of  stipulating  that  the  contractors 
are  then  to  complete  the  works  within  such  time  as  shall  be 
reasonable,  to  provide  that  the  contractors  shall  do  so  within 
such  time  as  the  engineer  shall  consider  to  be  reasonable, 
and  shall  from  time  to  time  in  writing  appoint.  This 
object  may  be  effected  by  adding  the  following  proviso  to 
the  well-known  forfeiture  clause  : “ Provided  always  that, 
in  case  the  contractor  shall  be  prevented  from  complying 
with  this  agreement,  the  engineer  may  extend  the  time  for 
the  completion  of  the  works  for  such  reasonable  period  as 
he  may  think  fit,  and  shall  in  writing  certify  to  be 
necessary.” 

A case  before  Mr.  Justice  Wright  in  1904  involved  a novel 
point — namely,  whether  a holiday  arbitrarily  taken  by  the  men 
without  the  consent  or  interference  of  their  employers  is  a 
“stoppage”  within  the  meaning  of  the  ordinary  strike  clause 
in  a charter-party.  In  the  case  in  question  (in  re  an  arbitra- 
tion between  Allison  & Co.  and  Rose  Richards)  the  facts  were 
that  the  plaintiffs  entered  into  a charter-party  to  carry  coal 
on 'their  steamship  to  Leghorn.  The  “lay  days” — i.e., 
days  within  which  the  loading  was  to  be  complete — excluded 
delays  occasioned  by  strikes,  lock-outs,  and  also  Good 
Friday  and  Easter  Tuesday  and  certain  other  holidays. 
The  colliers  belonging  to  the  colliery  from  which  the  coal 
was  taken  gave  notice  that  they  would  work  on  Good 
Friday  and  the  next  day,  but  that  they  would  take  the 
Wednesday  after  Easter  Monday  as  a holiday,  and  on  that 
day  all  work  was  stopped.  This  Wednesday  was  not 
expressly  referred  to  in  the  charter-party.  The  plaintiffs 
brought  suit  to  recover  demurrage  on  account  of  the  work 
not  beiDg  prosecuted  on  Wednesday.  It  was  submitted  on 
their  behalf  that  the  refusal  of  the  men  to  work  on  that  day 
could  not  be  said  to  be  a strike  by  the  men,  inasmuch  as 
theie  was  no  dispute  with  the  masters,  the  latter  doing 
nothing  either  by  way  of  approval  or  disapproval.  The  fact 
that  Good  Friday  and  Easter  Tuesday  were  expressly 
mentioned  in  the  contract  made  it  plain  that  it  was  intended 
that  days  not  so  mentioned,  such  a3  Wednesday,  should  be 
excluded.  Mr.  Justice  Wright,  however,  refused  to  adopt 
this  view.  In  giving  judgment  he  said: — “This  was  not 
a holiday  recognised  by  the  masters,  nor  is  it  within 
the  exception  contained  in  the  charter-party.  On  the 
point  that  it  is  a cause  ‘ beyond  the  charteier’s  control  ’ 
there  is  little  authority  beyond  the  case  of  Richardson  v. 
Samuel.  Literally,  of  course,  this  was  such  a cause,  but  it 
was  there  held  that  the  cause  must  be  ejusdem  generis  with 
the  causes  enumerated  in  the  charter-party.  I am  inclined 
to  think,  however,  that  a holiday  taken  by  the  men  without 
the  concurrence  of  the  masters  is  sufficiently  ejusdem  generis 
with  stoppage  of  work  caused  by  a dispute  between  masters 
and  men,  and,  perhaps,  of  strikes;  and  that  it  is  therefore 
within  the  exception.”  His  decision  was  subsequently 
affirmed  by  the  Court  of  Appeal. 

It  follows  from  this  that  the  declaration  of  stop  days  by 
workmen  is  a matter  for  which  their  employers  cannot  be 
held  liable,  if  they  are  protected  by  a clause  similar  to  that 
above  described. 


The  formation  of  a company  for  the 
Electricity  purpose  of  laying  down  electric  iron- 

Production  of  works  Sweden  reminds  us  at  the 
Pig-Iron.  same  time  of  a new  field  for  the  application 
of  electrical  machinery,  and  of  the  possible 
menace  to  our  manufacture  of  iron  and  steel  offered  by  the 
electric  furnace  in  conjunction  with  cheap  water-power. 

We  understand  that  electrical  energy  for  these  works  is  to 
be  supplied  for  about  30s.  per  annum  per  horse-power,  a 
price  which  cannot  be  approached  by  the  largest  and  most 
modern  steam  or  gas  generating  stations,  as,  even  if  fuel 
cost  nothing  at  all,  the  heavier  capital  and  attendance 
charges  would  increase  the  cost  of  energy  to  more  than  double 
this  figure.  Yet  we  find  electric  furnaces  in  operation  for  the 
manufacture  of  Eteel  where  the  necessary  power  is  developed 
from  steam  or  gas. 

At  first  sight  a far  higher  efficiency  would  appear  to 
belong  to  the  existing  method  of  burning  the  fuel  direct  in 
a furnace,  and  generally  speaking,  such  is  the  case,  but  the 
difference  in  the  ultimate  results  is  not  sufficiently  marked 
to  counterbalance  other  advantages  in  the  manufacture  of 
special  steels ; and  as  regards  the  production  of  pig-iron,  the 
electric  furnace  bids  fair  to  be  a commercial  success  where 
cheap  water-power  is  obtainable. 

Fortunately,  perhaps,  for  the  conservation  of  our  iron  and 
steel  industry,  the  number  of  situations  where  water-power 
can  be  produced  and  sold  for  30s.  per  H.p.-year  is  limited, 
and  as  the  demand  rises  the  value  of  the  water  rights  is 
likely  to  increase.  Then  again,  the  necessary  supplies  of  raw 
materials  must  be  cheaply  available,  together  with  transport 
facilities  for  the  finished  product,  and  we  doubt  whether  the 
number  of  sites  meeting  these  requirements  is  sufficient  to 
cause  any  alarm  in  this  country.  On  the  other  hand,  a start 
is  beiDg  made,  and  there  is  little  doubt  that  when 
the  scarcity  of  fuel  causes  a rise  in  price,  countries 
possessing  cheap  water-power  will  have  a distinct  advantage 
over  their  less  fortunate  neighbours  as  regards  any  manufac- 
tures which  require  electric  current. 

In  the  meantime,  British  capital  may  be  profitably 
employed  in  exploiting  suitable  water-powers  in  Norway, 
Sweden,  Canada  and  elsewhere,  whilst  our  manufacturers  of 
turbines  and  electrical  apparatus  ought  to  be  able  to  secure 
a large  proportion  of  the  orders  for  the  requisite  machinery. 


A case  which  is  reported  in  a 
recent  number  of  the  Law  Reports  throws 
some  light  upon  the  validity  of  the 
“ tying  clause  ” in  agreements  for  the 
lease  of  machinery.  It  appears  that  in 
1903  and  1904  a company  known  as  the 
United  Shoe  Machine  Co.,  of  Canada,  leased  certain 
machines  made  and  used  for  certain  processes  in  the  manu- 
facture of  shoes  to  one  Brunet  and  others.  Each  agreement 
of  lease  contained  a clause  which  prohibited  the  use  by 
Brunet,  in  the  manufacture  of  shoes,  of  any  machine  not 
leased  by  the  company.  Some  additional  leases  were  granted 
to  Brunet  by  other  persons  for  certain  ancillary  processes  in 
the  same  manufacture.  The  company,  relying  on  the  tying 
clause,  called  upon  Brunet  to  remove  these  machines,  and  upon 
his  refusal,  brought  an  action  in  the  Supreme  Court  of  Quebec 
to  compel  him  to  discontinue  the  use  of  these  machines. 
Brunet  pleaded  that  the  company,  by  false  representations 
that  they  were  patentees  in  respect  of  their  machines,  had 
induced  him  to  take  the  leases,  and  that  the  covenants 
therein,  by  reason  of  their  unjust  and  oppressive  nature,  and 
of  the  practical  monopoly  which  the  appellants  had  acquired 
in  Canada  in  the  manufacture  and  supply  of  shoemaking 
machinery,  were  in  restraint  of  trade.  The  Supreme  Court 
in  Canada  came  to  the  conclusion  that  the  company  had 
made  the  alleged  representations,  and  that,  as  the  tying 
clause  was  in  restraint  of  trade,  each  agreement  containing 
it  was  void.  . . . 

The  Privy  Council,  however,  has  reversed  this  decision, 
holding  that  as  the  respondents  had  not  repudiated  the 
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leases  after  discovery  of  the  alleged  false  representations,  but 
had  continued  to  work  the  demised  machines  and  paid  the 
royalties  reserved,  they  had  elected  to  treat  the  leases  as 
subsisting,  and  could  not  afterwards  avoid  them.  It  was 
held  also  that  the  covenants  were  not  in  restraint  of  trade. 
The  shoe  manufacturers  of  Canada  were  at  liberty  to  hire 
or  not  to  hire  the  appellants’  machines  on  the  applicant’s 
terms  as  they  pleased.  “ If,”  says  Lord  Atkinson,  in  ex- 
pressing the  opinion  of  the  Privy  Council,  “ the  monopoly 
established  by  the  appellants  and  their  mode  of 
carrying  on  their  business  has  oppression,  as  is  alleged 
(upon  which  their  Lordships  express  no  opinion), 
then  the  evil,  if  it  exists,  may  be  capable  of  cure  by 
legislation  or  by  competition,  but  in  their  view  not  by 
liigation.  It  is  not  for  them  to  suggest  what  form  the 
legislation  should  take,  or  by  what  methods  the  necessary 
competition  should  be  established.  These  matters  may,  they 
think,  be  safely  left  to  the  ingenuity  and  enterprise  of  the 
Canadian  people.” 


Attempted 

National 

Boycott. 


The  Dublin  Industrial  Development 
Association  is  one  of  the  most  active  of 
those  bodies  which  think  that  they  are 
serving  the  National  cause  in  the  best 
possible  manner  by  promoting  the  grand  internal  mutual 
sustentation  scheme,  as  practised  by  the  well-known  islanders 
who  lived  by  taking  in  each  other’s  washing. 

This  Association  is  always  “ wanting  to  know  ” why  such 
and  such  an  article  used  by  public  institutions  is  not  made 
and  bought  in  Ireland,  and  it  uses  every  means  to  persuade 
those  who  let  contracts  that  they  will  be  benefiting  them- 
selves and  everyone  else  in  Ireland  (except,  let  us  hope,  the 
Interloper !)  if  they  stipulate  that  all  materials  are  to  be 
Irish  made. 

As  a trade  organisation,  we  believe  that  the  Association 
is  doing  good  work,  in  which  case  its  existence  is  justified  ; 
but  it  is  not  possible  in  reason  to  carry  on  a propaganda  of 
such  a nature  without  a suspicion  of  terrorism,  which,  as 
we  all  know,  is  a weapon  used  largely  for  other  so-called 
national  purposes  in  the  same  country. 

We  do  not  believe  that  the  industrial  re-development  of 
Ireland,  which  is  being  fostered  with  extraordinarily  gratify- 
ing results  by  the  real  Irish  patriots,  can  be  helped  in  any 
degree  by  the  restriction  of  competition  which  lies  at  the 
root  of  the  activities  of  the  Dublin  Industrial  Development 
Association,  and  it  will  surprise  no  one  to  hear  that  the 
L.G.B.  is  advising  those  public  bodies  which  show  a desire 
to  act  up  to  the  ideals  of  the  Association  that  they  may  get 
themselves  into  serious  trouble.  In  a case  reported  recently, 
for  instance,  the  Guardians  of  a certain  Irish  Union  are 
warned  that  the  L.G.B.  may  be  obliged  to  refuse  recoupment 
upon  expenditure  on  annual  supplies,  for  which  competition 
was  restricted  to  Irish  firms  only,  and  to  declare  any  of  the 
contracts  to  be  null  and  void. 

The  D.I.D.  Association  advised  the  Irish  public  boards 
that  no  action  could  be  taken  by  the  L.G.B.  auditor  in  the 
matter  of  Irish  tenders  being  accepted,  so  long  as  the  adver- 
tisements for  tenders  and  the  tender  forms  themselves 
stipulated  for  Iiish  goods,  but  the  L.G.B.  holds  that 
public  bodies  cannot  safeguard  themselves  in  the  manner 
described. 


^ lt  Probably  no  class  of  engineer  is  more 

Consultant  ” su^iec^  ^ the  stacks  of  ignorant  critics 
than  the  consultant,  his  lack  of  intimate 
acquaintance  with  the  special  points  of  all  kinds  of  machinery 
being  frequently  held  up  to  ridicule. 

In  this  connection  we  are  dealing  more  particularly  with 
what  may  be  called  the  “ general  practitioner,”  who  is  called 
in  to  give  advice  upon  prime  movers  of  all  descriptions  and 
over  a wide  range  of  mechanical  appliances. 

The  specialist  in  motor-cars,  electricity  generating 
stations,  gas  engines,  &c.,  should,  of  course,  be  well 
posted  in  the  details  of  the  work  he  undertakes,  bnt  the 
consulting  engineer  who  is  appealed  to  by  the  general  manu- 
facturer, estate  agent  and  the  like,  can  only  have  a more  or 
less  superficial  knowledge  of  the  widely  varying  subjects 


upon  which  his  opinion  is  sought.  Such  a man,  if  he  be 
wise,  will  never  giv6  verbal  advice  ; he  requires  time  in 
which  to  think  matters  over  and  to  consult  data  which  he 
has  gradually  accumulated  from  different  sources. 

Two  most  important  endowments  for  the  general  con- 
sultant are : first,  an  instinct  telling  him  where  his 
information  is  incomplete  or  out  of  date ; secondly,  the 
ability  to  make  use  of  the  requisite  data  when  obtained. 

A sound  general  engineering  training  and  some  ele- 
mentary knowledge  of  science  are  necessary,  but  it  is 
impossible  for  any  one  man  to  carry  at  his  fingers’  ends  all 
the  special  points  pertaining  to  every  prime  mover  or  machine 
used  by  the  man  or  firm  that  seeks  general  advice. 

An  accumulation  of  useful  data  is  absolutely  essential  to 
the  success  of  any  consulting  engineer,  whether  he  be  a 
specialist  in  one  branch  or  willing  to  give  an  opinion  on 
general  engineering  matters. 

Text  and  pocket-books,  although  they  have  their  uses, 
are  not  sufficiently  up-to-date  for  reference  on  many  impor- 
tant points,  and  it  is  necessary  to  supplement  them  by  a 
store  of  personally  selected  cuttings  and  notes. 

In  addition  to  the  information  which  comes  from  any 
work  undertaken,  many  useful  tips  may  be  gleaned  from  the 
technical  Press,  more  especially  from  the  papers  read  before 
the  various  engineering  institutions  and  the  discussions 
thereon.  The  discussions  should  receive  particular  attention 
as  they  are  contributed  to  by  experienced  men  who  often 
give  the  results  obtained  in  everyday  practice.  Then,  agaiD, 
several  journals  make  a feature  of  practical  difficulties  and 
their  solution,  these  columns  being  largely  occupied  by  the 
suggestions  of  practical  men  who  have  no  other  opportunity 
of  giving  publicity  to  their  opinions. 

Independent  tests  on  machinery  form  another  source  of 
valuable  information,  but  careful  judgment  must  be  exercised 
in  separating  the  “ wheat  ” from  the  “ chaff,”  as  many 
reported  trials  are  undertaken  for  the  express  purpose  of 
puffing  some  particular  appliance,  unfavourable  figures  being 
suppressed. 

By  these  means,  with  the  help  of  a good  system  for 
storage  and  indexing,  an  engineer  can  compile  an  up-to  date 
reference  bureau  suited  to  his  particular  needs,  and  of  far 
more  value  than  any  collection  of  text  and  pocket-books. 

Finally,  the  general  consultant  may  be  strongly  recom- 
mended to  study  the  financial  side  of  engineering  problems, 
together  with  local  conditions,  as  these  features  are  of  the 
utmost  importance  to  the  success  of  any  new  scheme.  Money 
is  often  spent  on  elaborate  devices  upon  which  the  capital 
charges  and  maintenance  more  than  counterbalance  any 
saving  in  fuel  or  labour.  It  should  always  be  borne  in  mind 
that  a complicated  arrangement  of  plant  which  may  be  right 
and  proper  under  one  set  of  conditions  will  often  be  a com- 
mercial failure  for  an  apparently  similar  purpose. 


Surprise  is  often  expressed  at  the 

a nr  a ower.  gmajj  extent  to  which  natural  power  from 

rivers,  winds  and  tides,  is  made  use  of  in  this  country.  A 
river  or  stream  appears,  at  first  sight,  to  be  an  almost  ideal 
source  of  power,  but  when  the  commercial  aspect  of  the 
problem  is  studied,  certain  serious  drawbacks  are  discovered. 

Unless  favoured  by  exceptional  natural  conditions,  the 
capital  cost  for  a water  turbine  installation  is  far  in  excess  of 
that  involved  by  the  use  of  steam  or  gas  ; but  a more  serious 
difficulty  is  the  uncertainty  of  the  supply  of  power  during 
droughts  or  floods. 

As  regards  uncertainty,  wind  and  tidal  power  compare 
favourably  with  that  derived  from  a river  or  stream.  It 
might  be  supposed  that  no  source  of  power  could  be  more 
uncertain  than  the  wind,  but  when  statistics  are  examined 
we  find  that  storage  for  a few  days  will  provide  for  any 
calm  periods  likely  to  occur. 

For  small  powers,  the  modern  wind  motor  is  likely  to 
come  into  extended  use. 

If  some  method  of  energy  storage  much  less  costly  than 
the  secondary  battery  could  be  developed,  almost  unlimited 
water-power  would  be  available  from  the  rise  and  fall  of 
the  tides,  whilst  large  wind  engines  could  then  successfully 
compete  with  power  produced  from  oil  or  coal. 
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PROTECTION  OF  OPERATORS  FROM 
SHOCK. 


By  S.  LEES. 

The  new  Home  Office  electricity  regulations  will  doubtless 
be  the  means  of  rousing  in  many  quarters  a proper  sense  of 
responsibility,  where  formerly,  utter  indifference  to  the 
protection  of  plant  operators  existed. 

Although,  of  recent  years,  there  has  been  a gradual 
tendency  in  some  of  the  better-appointed  stations,  at  least, 
for  the  greater  protection  of  operators  from  risk  of  shock, 
yet  the  general  impression  still  remains  that  direct  current 
can  be  handled  with  impunity. 

Most  forms  of  protective  guards,  other  than  floor-insulating 
devices,  consist  of  a system  of  metal  guards,  usually  of  the 
woven-wire  or  perforated-sheet  variety.  These  types  of 
guard  are  cheap  and  easily  fitted,  and  make  a good  enough 
job  where  appearance  is  of  secondary  importance.  Where 
the  latter  condition  is  a desideratum,  as,  say,  in  engine- 
room  work,  the  conventional  bright  guard  railing  is 
most  commonly  used.  This  practice,  which,  from  time 
immemorial,  has  obtained  in  the  fencing-in  of  almost  eveiy 
kind  of  running  machinery,  and  particularly  steam  plant,  has 
been  religiously  followed  in  the  case  of  electrical  machinery 
and  apparatus,  and  one  seeB,  even  at  the  present  day,  electrical 
plant  being  installed  with  the  same  arrangements  of  guard 
railing  as  were  in  vogue  over  a decade  ago.  A case  in  point 
is  a modern  central  station,  where  two  similar  generating 
sets  are  fitted  with  metal  guard  railing.  While  in  one  set 
the  railing  is  little  over  knee  high,  in  the  other  set  scarcely 
an  effort  is  required  to  get  under  the  fence.  Another  case 
is  where  the  guard  railing  is  placed  so  near  to  the 
commutators  and  other  live  metal  work  in  the  vicinity 
as  to  render  its  presence  a standing  source  of  danger  to  the 
operator.  If  some  form  or  other  of  guard  railing  is  con- 
sidered necessary  for  central  station  plant,  then  additional 
means  should  be  provided  whereby  the  operator  is  assured  of 
more  adequate  protection  when  working  on  live  metal,  as, 
for  instance,  when  carrying  out  some  urgent  repair  or 
adjustment,  or,  when  giving  the  constantly  required  attention 
to  a running  commutator. 

With  a view  to  avoiding  eventualities  of  the  kind  men- 
tioned, some  time  ago  the  writer  had  insulating  sleeves 
of  vulcanised  fibre  tubing  fitted  to  the  guard  railing  of  a 
number  of  direct-current  sets.  As  a rule,  it  will  generally 
be  found  to  provide  sufficient  protection  if  the  highest  or 
top  runs  of  the  guard  railing  are  insulated,  and  it  is  obviously 
better  to  take  the  sections  of  rails  adrift  to  effect  the  con- 
version, instead  of  splitting  the  fibre  tubing. 


THE  IMPOSSIBILITY  OF  ALL 
“ GETTING  ON.” 


[communicated.] 


If  the  more  responsible  and  better-paid  appointments  were 
given  away  strictly  in  age  order,  the  process  of  rising  from  a 
junior  to  a senior  position  would  be  a very  slow  one,  as  the 
upward  movement  could  only  occur  in  response  to  the  death 
or  retirement  of  those  at  the  top.  Yet  from  our  earliest 
infancy  we  are  all  urged  to  put  forth  our  best  efforts  to 
“ gat  on,”  and  people  who  have  been  successful  are  never 
tired  of  telling  those  below  them  that  they  must  not  only  do 
the  work  they  are  paid  to  do,  but  as  much  more  as  physical 
strength  and  the  demands  for  sleep  will  permit. 

Those  of  us  who  have  been  “ through  the  mill,”  and  who 
look  back  upon  a more  or  lesB  successful  career,  must  be 
impressed  with  a feeling  of  great  thankfulness  that  the  above 
advice  is  not  generally  acted  upon.  If  it  were,  business  life 
would  be  so  Btrenuous  that  only  the  young  and  strong  could 
survive,  and  the  differences  in  competency — now  accentuated 
by  idleness,  devotion  to  sport,  hobbiep,  &c. — would  be  very 
much  lessened.  This  feature  would  have  the  effect  of 


decreasing  the  value  of  merit  in  favour  of  promotion  by 
influence,  as  small  differences  in  ability  are  apt  to  be  over- 
looked where  influence  is  concerned. 

British  workmen  long  ago  realised  the  danger  of  competi- 
tion amongst  themBelves,  and  combined  to  secure  higher 
wages  and  better  conditions.  It  is  a question  whether  the 
office  and  works  staffs  are  not  drifting  towards  a condition 
which  will  require  some  similar  form  of  protection,  this 
condition  beiog  nearer  at  hand  in  the  manufacturing  branch 
of  electrical  engineering  than  is  the  case  with  any  other 
industry. 

Boards  of  directors  are  continually  grumbling  at  what 
they  are  pleased  to  term  “ unproductive  ” expenditure  in  the 
works  upon  draughtsmen,  cost  clerks,  &c.,  whose  work  is 
every  whit  as  essential  to  the  manufacturer  as  that  of  the 
men  who  attend  machine  tools  or  assemble  the  finished 
product. 

This  dissatisfaction  on  the  part  of  the  directors  passes 
downwards  until  it  reaches  the  heads  of  departments,  who 
are  responsible  for  the  number  of  assistants  employed,  with 
the  result  that  every  artifice  is  introduced  to  get  more  work 
out  of  the  staff,  so  that  a less  number  may  be  required.  In 
the  drawing  office  overtime  is  instituted,  whilst  other 
members  of  the  staff  who  have  defined  duties  to  perform 
can  only  get  through  them  by  working  long  after  recognised 
hours.  As  regards  holidays,  the  principle  has  long  since 
been  accepted  that  those  who  are  left  behind  must  do  their 
own  work  and  those  of  their  confreres  who  are  away  ; in 
other  words,  no  holidays  are  really  given  at  all,  each  man 
having  to  do  as  much  work  as  if  he  continued  right  through 
the  summer  without  a break. 

If  these  severe  conditions  entailed  additional  pay,  as  is 
the  case  with  the  workman,  they  would  not  carry  with  them 
such  a Bense  of  injustice  ; but,  unfortunately,  the  contrary 
may  almost  be  said  to  obtain,  staff  salaries  having  shown  a 
strong  tendency  to  decrease  of  late  years,  excepting  for  those 
at  the  very  top. 

If  combination  ever  takes  place  amongst  office  and  works 
staffs  with  a view  to  ameliorating  the  conditions  indicated 
above,  it  is  to  be  hoped  that  this  object  will  be  achieved 
without  engendering  that  feeling  of  antagonism  towards  the 
employers  which  has  been  such  a conspicuous  feature  in 
connection  with  trade  unions. 

On  the  other  hand,  one  employer  cannot  afford  to  make 
concessions  alone,  and  the  whole  body  of  employers  would 
only  yield  to  strong  pressure.  Furthermore  a feeling  of 
mutual  respect  always  follows  a tough  struggle,  and  cannot 
be  aroused  by  any  other  means. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Increased  Output  of  Boilers. 

Referring  to  your  leading  article  of  the  9th  inst.,  the  advo- 
cates of  complicated  boilers  can  have  no  knowledge  as  to 
the  very  small  margin  of  possible  improvement  that  is  left 
with  the  simplest  of  all  boilers,  when  correctly  fired. 

The  Lancashire  boiler  is  a standing  contradiction  of  all 
theory  that  advocates  high  gas  velocity  and  obstructed  flow 
of  gas.  Its  perfectly  plain,  unobstructed,  large  diameter 
flues  transfer  some  70  per  cent,  of  the  total  available  heat ; 
the  remainder  of  the  work  is  done  in  bottom  and  side  flues 
of  large  unobstructed  areas.  Yet  the  escaping  gases  are 
generally  reduced  to  within  250°  F.  of  the  temperature  of 
the  steam  in  the  boiler,  and  no  addition  to  the  heating  sur- 
face would  cool  the  gases  much  further  ; the  only  method 
left  is  to  use  an  economiser,  having  a far  lower  temperature 
than  that  prevailing  in  the  boiler. 

Water-tube  boilers  of  the  simplest  types  also  leave  no 
real  margin  for  improvement  in  efficiency  when  correctly 
fired  ; but  they  usually  have  far  more  total  heating  surface 
than  the  Lancashire  boiler  employs  to  reduce  a given 
volume  of  gases  down  to  the  same  practicable  limit  of 
temperature. 
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Normal  rates  of  combustion,  say  20  to  30  lb.  of  coal  per 
sq.  ft.,  have  been  found  the  most  economical,  all  things 
considered  ; but  there  is  no  difficulty  in  raising  the  output 
by  burning  more  coal  ; and  as  you  point  out,  an  increase  in 
the  furnace  area  is  a far  more  practical  method  than  forcing 
the  rate  of  combustion.  But  a very  practical  objection  is 
that  forced  duty  of  boilers  reduces  the  reserve  of  steam  and 
water,  and  is  very  apt  to  lead  to  wet  steam  and  consequent 
loss  of  superheat.  Other  things  being  equal , the  higher  the 
gas  velocity,  the  less  must  be  the  time  available  for  heat 
transfer  ; and  there  is  ample  evidence  that  an  increased 
gas  velocity  always  involves  a loss  in  efficiency,  and  never  a 
gain.  At  the  same  time,  the  influence  of  gas  velocity  is  quite 
trifling  in  comparison  to  the  influence  of  temperature  differ- 
ence on  heat  transfer.  If  the  combination  is  kept  constant, 
viz.,  if  the  admission  of  air  per  lb.  of  combustible  is  unchanged, 
then  the  rate  of  combustion  can  be  doubled,  and  the  boiler 
will  absorb  very  nearly  the  same  proportion  of  heat  from  the 
doubled  volume  of  gases  at  doubled  velocity,  without  any 
considerable  rise  of  Anal  temperature.  But  if  the  increased 
volume  is  due  to  admission  of  excess  air,  then  the  reduced 
temperature  difference  involves  a very  serious  loss,  both  in 
the  temperature  and  in  the  volume  of  the  escaping  gases. 
The  theory  that  an  excess  of  air  in  the  furnace  gases  does 
not  seriously  diminish  efficiency,  is  opposed  to  all  experience. 

The  justification  of  mechanical  firing  and  mechanical 
draught  is  that  they  permit  a much  better  regulation  of  air 
and  fuel  than  is  practicable  with  intermittent  hand  firing, 
thus  improving  boiler  efficiency  and  increasing  the  output 
per  pound  of  coal  burnt. 

But  it  is  very  doubtful  if  it  pays  to  work  boilers  at 
high  duties,  in  view  of  the  importance  of  dry  steam  ; and 
it  is  very  certain  that  nothing  whatever  can  be  gained  by 
abandoning  simple  and  accessible  boilers  for  complicated 
ones,  or  by  neglecting  the  really  important  question  of 
correct  firing  methods,  in  the  illusion  that  there  is  any  other 
way  of  improving  boiler  efficiency. 

Scrutator. 


New  Home  Office  Regulations. 

The  letter  of  Mr.  Conradi  in  your  issue  of  the  16th  inst. 
misses  the  point.  He  refers  to  the  class  of  fittings  now 
flooding  the  market,  as  a direct  result  of  the  Regulations, 
which  are  specially  constructed  to  avoid  the  necessity  of  the 
earth  wire.  My  letter  had  reference  to  the  still  more 
numerous  class  of  fittings  already  in  existence  which  do 
require  an  earth  wire,  and  which  the  Regulation  No.  13  is 
obviously  framed  to  deal  with.  Mr.  Conradi  might  do  better 
if  he  had  another  look  at  the  Regulation  in  question. 

F.  Johnston. 

Holy  wood,  Julg  20th,  1909. 


Cost  of  Living  Abroad. 

I shall  be  greatly  obliged  if  you,  or  one  of  your  corres- 
pondents, will  give  me  some  idea  of  the  cost  of  living  on  the 
West  Coast  of  Africa  (Gold  Coast). 

High  Tension. 

[One  who  has  been  there  on  several  occasions  informs  us 
that  in  coast  towns  the  minimum  cost  of  living  is  about  £20 
per  month  ; in  the  interior  it  is  very  much  greater. — Eds. 

E.R.] 


Electric  Lighting  Legislation. 

Referring  to  my  letter,  which  you  were  good  enough  to 
insert  in  your  last  issue,  I am  glad  to  be  able  to  report  that, 
as  a result  of  the  efforts  which  have  been  made,  substantial 
amendments  have  been  obtained  in  the  Bill  now  passing 
through  Parliament. 

Claes;  C has  been  altered  so  as  to  make  it  quite  reciprocal 
betwetn  local  authorities  and  companies. 

Clause  1 3 — relating  to  audit  of  accounts — has  been  struck 
out,  and  the  following  clause  has  been  substituted  : — “ The 
Board  of  Trade  shall  from  time  to  time  make  a return  to 
Parliament  giving  snch  particulars  as  they  may  think  proper 
with  regard  to  the  reports  made  by  aDy  auditors  appointed 
by  them  to  audit  the  accounts  of  any  undertakers,  and  any 
action  taken  on  such  reports  by  the  Board  and  by  the 
undertakers.” 


Clause  2 has  also  been  amended  with  regard  to  sub- 
stations. 

The  Bill  passed  the  Standing  Committee  yesterday,  and 
until  we  see  a revised  print  we  cannot  be  sure  that  all  points 
have  been  satisfactorily  met,  but  it  is  believed  that  there 
will  be  no  further  necessity  to  oppose  the  passing  of  the 
Bill. 

The  Bill  is  not  entirely  satisfactory,  because  many 
important  matters  referred  to  by  the  Select  Committee  of 
1898  have  not  been  dealt  with,  but  the  Bill  contains  some 
good  points,  and  the  particularly  dangerous  clauses  have,  it 
is  hoped,  been  satisfactorily  amended. 

E.  Garcke. 

London,  W.C.,  July  21  st,  1909. 


Preference  to  Home  Manufacturers  on  Public  Contracts. 

I understand  that  Germany  has  legislation  which  enacts 
that  Government,  municipalities,  and  such  corporations  as 
tramway,  railway,  gas  and  water  companies,  enjoying  public 
charters,  must  up  to  a certain  margin  favour  the  home 
manufacturer.  As  this  country  seems  to  be  very  undecided 
about  the  substitution  of  tariffs  for  the  old  Free  Trade 
policy,  the  present  Government  might  well  consider  the 
question  of  introducing  legislation  on  similar  lines. 

The  new  British  patent  law  dealing  with  manufacture  is 
of  the  nature  of  a retaliatory  measure,  drawn  up  on  similar 
lines  to  that  of  Germany,  and  it  certainly  looks  as  if  it  is 
going  to  be  a help  to  industries  in  England.  If  the  Govern- 
ment would  now  pass  a law  providing  for  preference  being 
given  to  home  manufacturers  in  all  public  contracts,  it  would 
be  a helpful  measure,  and  the  Continental  people  could  not 
complain,  as  it  would  be  merely  copying  what  they  have 
done.  Such  legislation  would  be  likely  to  have  a far- 
reaching  effect,  because  Colonial  Governments  would  very 
likely  follow  suit ; the  sentiment  favourable  to  home  manu- 
facturers is  very  pronounced,  as  shown  by  preferential 
tariffs.  - 

I am  doubtful  of  the  wisdom  of  this  country  going  in  for 
wholesale  tariff  reform,  but  surely  few  people  could  object  to 
legislation  such  as  is  indicated  above. 

Some  may  say  that  it  would  be  simply  tariff  reform  under 
another  name.  Yery  well,  they  can  call  it  what  they  like ; 
I simply  put  it  forward  as  a method  of  recording  and  fixing 
by  law  a sentiment  which  already  exists. 

E.  K.  Scott,  A.M.Inst.C.E.,  M.I.E.E. 

Orpington. 


Earth-Indicating  Device. 

With  reference  to  “ W.  H.  B.’s  ” inquiry  and  the  letter 
addressed  in  response  to  the  same  in  the  current  number, 
respecting  the  Marlow  & West  leakage  detector  and  alarm, 
we  beg  to  hand  you  under  cover  herewith  particulars  of  our 
automatic  earth  leakage  switch,  which  you  described  in  your 
columns  some  few  months  back.  If  your  correspondent  will 
furnish  us  with  particulars  and  exact  details  of  what  he  is 
in  need  of,  we  shall  be  happy  to  go  into  the  question  with  a 
view  to  meeting  his  requirements. 

Nalder  Bros.  & Thompson,  Ltd. 

F.  H.  Naldeb,  Managing  Director. 

London,  E.C.,  July  26//i,  1909. 


Peculiar  Accident  to  a Tungsten  Lamp. 

If  the  glass  bulb  was  pierced  by  one  of  the  metallic 
supports  being  projected  from  its  place  with  considerable 
force,  as  suggested  in  the  description  in  your  issue  of 
23rd  inst.,  this  incident  appears  inexplicable  ; but  if  we 
may  imagine  the  bulb  to  have  had  a film  of  moisture  on  the 
outside  at  the  time,  it  would  form  a condenser  of  practically 
the  Leyden  jar  type,  and  under  such  conditions  it  is  quite 
conceivable  that  a spark  between  the  metal  filaments  forming 
the  inner  and  the  film  of  moisture  forming  the  outer  coating 
might  pierce  the  glass.  I have  not  read  the  account  in 
your  Milan  contemporary,  and  do  not  know  whether 
lightning  actually  penetrated  to  the  electric  light  system,  or 
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whether  the  blowing  of  the  fuse  was  due  merely  to  a surge 
caused  by  a flish  striking  some  neighbouring  place,  but 
from  the  fact  that  the  fuse  was  blown  it  is  obvious  that  a 
rush  of  electricity — or,  in  other  words,  a wave  of  very  high 
potential — passed  along  the  wires,  and  the  spark  at  the 
lamp  end,  given  a film  of  some  kind  on  the  exterior,  would 
appear  to  be  a natural  consequence.  It  would  not,  I think, 
be  difficult  to  pierce  the  glass  of  a Leyden  jar  under  such 
conditions. 

Sir  Oliver  Lodge  has  shown  that  a remarkably  long  spark 
can  be  obtained  at  the  far  end  of  two  leads  owing  to  the 
surging  effect  of  a discharge,  and  I described  and  reproduced 
experimentally,  in  a lecture  before  the  Royal  Engineers  at 
Chatham  in  1906,  a case  where  a fire  was  caused  in  a building 
near  a lighthouse  that  was  struck  by  lightning.  In  this 
case  the  lead  was  a gas-pipe  passing  underground,  but  rising 
inside  a corrugated  iron  building,  and  the  insulator  pierced 
was  air  instead  of  glass  ; but  the  principle  involved  was 
practically  the  same  as  what  I suggest  may  have  happened 
with  the  lamp. 

Alfred  Hands. 

London,  E.C.,  July  24th,  1909. 

[Our  information  is  limited  to  the  particulars  contained 
in  the  extract  from  our  contemporary.  If  Mr.  Hands’s 
explanation  is  the  correct  one,  the  incident  forms  an 
excellent  testimonial  to  the  efficiency  of  the  insulation  of 
the  wiies  and  fittings  employed. — Eds  E R.] 


The  Prevention  of  Smoke. 

Our  Mr.  A.  W.  Bennis  is  away  on  holiday  at  the  present 
time.  Meanwhile  we  think  we  may  say,  on  behalf  of  Mr. 
Bennis,  that  it  appears  to  us  that  Mr.  Wilfred  Yorke’s  letter 
was  written  under  misapprehension,  and  the  more  particularly 
we  feel  this  to  be  the  case  as  we  are  not  willing  to  attribute 
to  him  wilful  sophistry. 

Pro  Ed.  Bennis  & Co.,  Ltd. 

E.  M.  S. 

London,  S.W.,  July  23rd,  1909. 


Wliat  Is  a Telegraph  1 

The  Postmaster-General  seems  to  take  upon  himself  to 
decide  that  a telegraph  is  the  same  thing  as  a telephone 
whenever  it  suits  his  purpose  to  do  so.  When  I was  living 
in  Kent,  in  a village  that  had  no  telegraph  office,  the  P.M.G. 
agreed  to  establish  one  on  my.,guaranteeing  a certain  sum 
per  annum  towards  the  expenses.  When  the  office  was  opened 
it  was  found  to  contain  a telephone  instead  of  a telegraph, 
with  the  result  that  innumerable  mistakes  occurred.  On 
one  occasion  a friend  of  mine  telegraphed  to  his  son  in 
South  Africa  “ Await  letters.”  The  code  word  actually 
transmitted  stood  for  “Come  home  at  once.”  This  was  con- 
sidered an  excellent  joke,  but  I wrote  to  the  General  Post 
Office  calling  attention  to  the  wording  of  their  contract,  in 
which  they  undertook  to  supply  a telegraph,  and  complained 
that  this  part  of  the  contract  had  not  been  adhered  to.  It  was 
pointed  out  to  me  that  by  the  decision  of  the  Courts  a tele- 
phone and  a telegraph  were  held  to  be  the  same  thing.  I was 
quite  familiar  with  the  decision  in  the,  case  of  the  Postmaster- 
General  v.  National  Telephone  Co.,  and  that  it  was  on  this 
decision  that  the  P.M.G.  relied.  I asked  if  it  had  ever 
been  decided  that  the  two  instruments  were  the  same,  except 
for  the  purposes  of  the  Postmaster-General’s  monopoly  ? I 
have  never  been  able  to  obtain  an  answer  to  this  very  simple 
question.  The  recent  decision  of  Mr.  Justice  Dodd,  which 
you  quote,  goes  some  way  towards  supplying  the  answer. 

Wilson  Noble. 

Wokingham,  July  26///,  1909. 


Chichester  Electrified. 

1 have  always  regarded  your  paper  as  one  of  the  principal 
champions  of  the  industry  upon  which  we  arc  all 
dependent.  I must,  therefore,  express  my  surprise  at  your 
publication  of  anything  which  might  be  used  to  the  detriment 
of  a new  undertaking. 


Among  engineers,  the  value  of  the  criticism  of  these 
gentlemen,  whose  time  might  be  much  better  employed  in 
looking  after  their  own  business,  will  be  easily  appraised, 
but  in  the  eyes  of  laymen,  even  mud  sneeringly  thrown 
from  behind  the  stone  wall  of  anonymity  will  often  receive 
notice. 

It  speaks  well  for  the  organisation  of  the  intelligence 
department  of  our  friends  the  gas  company,  that  the  letters 
in  your  columns  have  already  found  their  way  into  our 
local  paper  (copy  enclosed  under  separate  cover)  ; but  for 
this  fact,  no  notice  would  have  been  taken  of  such  unworthy 
criticism. 

I am  interested  to  hear  from  “ Not  too  Cheap  ” that  our 
supply  is  dependent  on  a single  feeder  cable.  He  is  evidently 
ignorant  of  the  use  of  distributor  cables  when  brought  into 
the  works,  and  of  the  fact  that,  in  well-designed  systems,  a 
separate  duct  is  usually  provided  for  additional  feeder  cable 
when  the  load  warrants  the  additional  expenditure.  This 
knowledge  may  help  him  when  he  is  called  upon,  if  ever,  to 
design  a scheme. 

If  your  correspondents  really  desire  information  on  any 
other  points,  if  they  adopt  the  usual  professional  and 
gentlemanly  course  they  will  write  direct  to  the  con- 
sulting engineer,  who  will  no  doubt  courteously  satisfy  them 
that  every  necessary  precaution  has  been  taken. 

R.  Y.  Weare, 

Resident  Engineer. 

Chichester  Electricity  Works, 

July  22nd,  1909. 

[We  hardly  need  say  that  in  publishing  the  letters  in 
question  we  had  no  wish  or  expectation  to  injure  the 
Chichester  undertaking  in  any  way,  and  we  are  surprised  to 
learn  that  they  have  been  used  for  that  purpose.  As 
regards  the  broader  question,  our  correspondent  would  ask 
much  if  he  were  to  claim  for  his,  or  any,  works  immunity 
from  criticism  ; but  the  critics  ought  to  make  sure  of  their 
ground  before  taking  up  the  cudgels. — Eds.  E.R.] 


The  Steamcubator. — We  have  received  a pamphlet 

and  illustration  o!  this  new  appliance,  which  is  made  by  the 
Steamcobator  Enoineeriko  Co.,  30,  Cross  Street,  Manchester., 
Essentially  it  is  a steam  drier  applicable  to  Lancashire  boilers. 
It  consists  of  a helical  coil  of  steam  pipes  placed  in  the  back  end 
of  each  flue  and  extending  for  a length  of  about  two  rings  of  the 
Adamton  type.  The  end  of  the  helix  nearest  the  furnace  is  fed  by 
a centrally  placed  horizontal  pipe,  which  is  brought  from  the 
Eteam  main.  The  rear  end  of  the  helix  is  connected  to  the  dry 
Bteam  main.  There  are  shown  nine  complete  coils  in  each  helix, 
and  it  is  claimed  that  a boiler  thus  fitted  will  be  increased  50  per 
C(  nt.  in  steaming  capacity  under  average  working  conditions.  The 
italics  are  ours.  We  do  not  deny  the  statement,  because  we  do  not 
know  what  is  intended  to  be  conveyed  by  average  working  con- 
ditions. It  is  also  claimed  that  coal  may  be  economised  to  the 
extent  of  30  to  40  per  cent. 

The  fact  that  we  mention  this  claim  will  not,  we. trust,  be  taken 
as  marking  our  belief  in  the  statement.  The  apparatus  is  at  most 
a superheater  of  somewhat  limited  surface.  It  will  probably  dry 
the  steam,  but  we  do  not  look  for  much  superheat  from  it,  and  the 
statement  of  fuel  economy  is  therefore  much  too  high,  in  out 
opinion.  We  presume  it  is  a draughtsman’s  error,  but  should 
point  out  that  the  flue  tubes  are  not  such  as  are  usual  in  Lancashire 
boilers,  and  the  coils  would  be  much  smaller  than  are  shown  in 
the  illustration.  They  would  also  be  better  exposed  to  the  heat 
than  they  would  be  as  shown.  We  cannot  see  why,  if  steam  is 
raised  to  an  extremely  high  temperature,  it  should  be  less 
chemically  active  with  iron  when  in  large  volume,  than  when  in 
small  volume.  Nor  will  the  effect  be  any  different  on  the  engine 
cjlinders,  &c.  Temperature  is  temperature,  whether  in  1 on  in  41 
cb.  ft.  of  steam. 

We  say  nothing  against  the  apparatus  as  such  ; but  we  think  the 
claims  and  statements  in  the  circular  should  be  considerably 
modified,  for  they  are  practically  impossible  and  too  general. 
Suppose  we  take  a boiler  having  an  efficiency  of  75  per  cent. ; let 
us  add  to  this  the  30  per  cent,  economy  that  is  claimed  for  the  new 
device,  and  we  get  97'5  per  cent,  of  thermal  efficiency,  leaving  2J 
per  cent,  for  radiation  losses,  chimney  gas  temperature,  and 
imperfect  combustion.  Next  take  a boiler  with  an  efficiency  of 
40  per  cent.,  and  add  the  new  apparatus ; the  new  efficiency  will 
be  52  per  cent.  These  two  statements  show  the  uselessness  of 
such  generalisations  as  are  put  forward  with  the  positiveness  of 
dogma.  Assume  that  the  fuel  saving  is  measured  by  the  engine 
duty  ; then  too  much  is  claimed  for  superheat,  especially  in  the 
absence  of  any  independent  figures  as  to  the  degree  of  superheat 
that  the  apparatus  will  give. 
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The  following  figures,  showing  the  imports  of  electrical  and  similar 
goods  into  Japan  during  the  year  1908,  are  taken  from  the  recently 
issued  offinal  trade  statistics.  The  figures  for  1907  have  been 
added  for  purposes  of  comparison,  and  notes  of  any  increases  or 
decreases  are  given  : — 

1907.  1908. 

Yen.  Yen. 

Lubricating  and  other  heavy  oils  — 


Increase  or 
deorease. 
Yen. 


From  Great  Britain 
„ Germany 
„ United  States 
„ Other  countries 

Total 

* Galoanised-iron  wire. — 

From  Great  Britain 
„ Qermany 
„ Belgium 
„ United  States 
„ Other  countries 


10,165 

10,298 

580,867 

1,331 

602,601 


16,818 

1,187,109 

106,055 

109,664 

7,275 


19,787 

54,549 

841,646 

10,513 


30,589 

1,533,081 

31,975 

93,782 

48,673 


9,622 

44,251 

260,839 

9,182 


926,495  + 323,894 


13,771 
345,972 
74,080 
15,882 
41  398 


Total  ... 

1,426,921 

1,738,100 

+ 311,179 

Iron  and  steel  ( plates  and  sheets). — 
F/om  Great  Britain  ...  5,366  714 

3,248,599 

— 2,118,115 

,,  Germany  

687,046 

881,335 

+ 194,289 

„ Belgium  

1,252,023 

556.318 

— 695,705 

„ United  States 

206,734 

153,838 

— 52  896 

„ Other  countries 

32,041 

13,783 

— 18,268 

Total  ... 

7,544,558 

4,853,873 

— 2.690,685 

Kails. — 

From  Great  Britain 

483  688 

384,793 

— 98  895 

„ Germany  

1,679  110 
379,134 

2,193,132 

+ 614,022 

„ Belgium  

85,637 

— 293.497 

„ United  States 

1,371,016 

2,407,884 

+ 1,036,868 

„ Other  countries 

15,554 

— 

— 15.554 

Total  ... 

3.828,502 

5,071,446 

+ 1,242,944 

Building  materials  and  posts  for 
electric  and  like  materials. — 

From  Great  Britain  ...  1,251,814 

1,974,779 

+ 722,965 

„ Germany  

16,434 

321,454 

+ 305,020 

„ Belgium 

7,103 

5,6  tl 

— 1,492 

„ United  States 

8S7,285 

1,535,354 

4-  648  069 

„ Other  countries 

16,251 

30,969 

+ 14  718 

Total  ... 

2,178,887 

3,868,167 

+ 1,689,280 

Submarine  and  underground  cables. — 

From  Great  Britain  ...  567,888 

254,528 

— 313,360 

,,  France  

106,263 

— 

— 106,263 

„ Germany  

619,662 

156,902 

— 462,7  60 

„ United  States 

39,188 

8,847 

— 30,341 

„ Other  countries 

143 

— 

— 143 

Total  ... 

1,333,144 

420,277 

— 912,867 

Insulated  electric  wire. — 

From  Great  Britain 

647,297 

860,872 

+ 213,575 

,,  France 

104, 7j0 

108,736 

+ 4,026 

+ 105,237 

Germany  

124,072 

229,309 

„ Italy  ' 

17,667 

18,980 

+ 1,293 

United  StateB 

234,403 

228,680 

— 5,723 

„ Other  countries 

l,3i9 

275 

— 1,124 

Total  ... 

1,129,568 

1,446,852 

+ 317,284 

Railway  passenger  cars,  goods 
trucks,  and.  parts  thereof  — 

From  Great  Britain 

642,804 

550,466 

— 92,338 

„ Germany  

8,952 

88,027 

4-  79,075 

„ Belgium  

16,812 

43,756 

4-  26,944 

United  States 

350,300 

759,070 

4-  4C  8,770 

„ Other  countries 

2,645 

2,169 

— 476 

Total  ... 

1,021,513 

1,443,488 

4-  421,975 

Parts  of  electric  cars  — 

Fiom  Great  Britain 

27,012 

65,291 

4-  38,279 

„ Germany  

46,550 

17,993 

— 28  557 

„ United  States 

478,034 

378,751 

— 99,283 

„ Other  countries 

6,936 

— 

— 6,936 

Total 

558,532 

462,035 

— 96,497 

Steam  engines. — 

From  Great  Britain 

727,159 

1,058,431 

4-  331,272 

„ France  

74,250 

— 

— 74,250 

„ Germany 

31,220 

98,635 

4-  67,415 

„ United  8tates 

513,906 

693,371 

+ 79,465 

„ Other  countries 

3,633 

16,229 

4-  12,596 

Total 


1,350,168  1,766,666  + 416,498 


1907. 

1908. 

Inorcase  or 
deorease. 

Yen. 

Yen. 

Yen. 

Gas  engines,  petroleum  engines, 
and  hot-air  engines. — 

From  Great  Britain 

431  855 

668,059 

+ 

236,204 

„ Germany  

34,333 

236,234 

+ 

201,901 

„ United  States 

66,899 

50,413 

— 

16,486 

„ Other  countries 

16,390 

11,920 

— 

4,470 

To'al 

549,477 

966.626 

+ 

417,149 

Stcain  turbines. — 

From  Great  Britain 

65^896 

511,072 

144,824 

„ Germany 

33,699 

67,315 

33,616 

„ Switzerland... 

1,427 

28  891 

+ 

27,464 

„ United  States 

309,058 

135,521 

— 

173,537 

„ Other  countries 

5,887 

7,615 

1,728 

Total 

1,005,967 

750,414 

— 

255,553 

Electrical  machinery. — 

From  Great  Britain 

707,513 

667,038 

40,476 

„ Germany  

293,482 

676,674 

+ 

383,192 

„ Belgium  

10,590 

26,104 

+ 

15,514 

„ United  States 

1,526,874 

2,339,523 

+ 

812  649 

„ Other  countries 

4,478 

11,837 

+ 

7,359 

Total  ... 

2,542.937 

3,721,176 

+ 

1,178,239 

Steam  boilers. — 

From  Great  Britain 

1,212,933 

1,155,978 

56,955 

,,  Germany 

4,746 

56,236 

+ 

61,490 

117,730 

„ United  States 

236,543 

118,813 

— 

„ Other  countries 

10,007 

691 

— 

9,317 

Total  ... 

1,464,229 

1,331,717 

— 

132.512 

Lifting  machines. — 

From  Great  Britain 

717,238 

845,797 

+ 

128,559 

„ Germany  

220,036 

191,442 

10,447 

— 

28,694 

,,  Belgium 

6,217 

+ 

4,230 

„ United  States 

129,647 

91,492 

— 

38,155 

Total  ... 

1,073,138 

1,139,178 

+ 

66.040 

Caoutchouc  and  gutta-percha, 

crude. — 

From  British  India 

53,106 

35,720 

— 

17,386 

,,  Straits  Settlements ... 

315,265 

205,161 

— 

110,104 

,,  Dutch  India 

133,486 

335,545 

+ 

202,059 

86,609 

„ Great  Britain 

97,684 

184,293 

+ 

„ Germany 

11,357 

8,022 

— 

3,335 

„ United  States 

145,841 

101,291 

— 

44,550 

„ Other  countries 

13,975 

16,546 

+ 

2,571 

Total  ... 

770,714 

886,578 

+ 

115,864 

Belting  for  machinery. — 

From  Great  Britain 

333,455 

174,062 

244,983 

88,472 

„ Germany 

198,495 

+ 

24,433 

„ United  States 

92  784 

57,680 

— 

35,104 

„ Other  countries 

10,583 

7,470 

— 

3,113 

Total  ... 

610,884 

508,628 

— 

102,256 

The  exports  of  electric  dynamos  and  electric  motors  from  Japan 

in  the  years  1907  and  1908  were  as  follows 

1907. 

1908. 

Increase  or 
decrease. 

• . 

Yen. 

Yen. 

Yen. 

To  China  

60,766 

105,564 

+ 

44,798 

„ Kwantung  Province . . . 

112,205 

129,319 

+ 

17,114 

„ Corea 

70,739 

79,909 

+ 

9,170 

„ Other  countries 

1,4/9 

3,281 

+ 

1,802 

Total  ... 

245,189 

318,073 

72,884 

Yen  = 2s.04d. 


i 


Home  iliey  Brought  her  Wairior,  &c.— A consult- 
ing electrical  engineer  of  well-known  convivial  habits  met  an  old 
college  mate,  and  wishing  to  keep  up  the  friendship  made  in  their 
youthful  days,  be  addressed  his  old  comrade  in  these  terms  : 
" Whenever  you  are  in  town,  come  and  put  up  with  me.  No  matter 
what  the  time  may  be,  if  I am  not  there  just  go  in  and  make  your- 
self at  home.  I shall  be  sure  to  turn  up  before  daylight.”  Some 
little  time  afterwards  the  chum  arrived  in  the  West-End  about 
midnight,  and,  remembering  the  cordial  invitation,  sought  out  his 
friend’s  diggings.  A dim  light  flickered  in  the  hall,  and  he  gave 
the  bell  a°long,  long  pull.  Quickly  he  found  himself  faced  by  a 
landlady  of  stern  and  terrible  aspect.  “Does  Mr.  Watt  live 
here?  ” he  inquired  in  a faltering  voice.  “ He  does,”  retorted  the 
sbe-dragon  in  a withering  tone ; " and  you  can  just  bring  him 
right  in  ! ” 
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NEW  ELECTRICAL  DEVICES,  FITTINGS,  THE  JAPANESE  MARKET  FOR  MACHINERY. 
AND  PLANT.  


New  Motor-Starting  Switch  for  Printing-  Machines. 

Particulars  of  a new  type  of  motor- starting  switch  for  use  with 
printing  machines  have  been  sent  to  us  by  the  Adams  Manu- 
facturing Co.,  Ltd.,  of  Bedford,  which  embody  novel  and  ingenious 
features. 

Every  printer’s  engineer  knows  that  the  starting  of  printing 
presses  is  very  hard  on  the  switchgear,  on  account  of  the  constant 
" inching  ” which  is  necessary%when  preparing  the  press,  which 
causes  injurious  arcing  on  the  contacts  of  the  starting  switch,  with 
the  result  that  ordinary  starting  switches  are  soon  destroyed,  and 
even  though  renewable  contacts  may  be 
used,  the  renewals  are  so  frequently 
required  as  to  become  a nuisance,  as  well 
as  a very  serious  expense. 

To  prevent  this  injurious  arcing  all  sorts 
of  devices  have  been  employed.  The  most 
successful  is  to  use  self-acting  motor-starting 
rheostats,  in  which  the  motor  circuit  is 
always  made  and  broken  by  means  of  a 
solenoid  controlled  switch  which  has  carbon 
contacts  for  circuit  breaking,  as  well  as 
a magnetic  blow-out.  For  small  flat-bed 
presses,  however,  the  initial  cost  of  self- 
acting motor  starters  is  often  considered 
prohibitive. 

With  the  object  of  rendering  ordinary 
hand-operated  starters  suitable,  such  devices 
have  been  employed  as  carbon  auxiliary 
contacts,  magnetic  blow-outs,  and  inter- 
locked solenoid  switches,  &c.  These  devices 
protect  only  the  first  step,  whereas  the 
minder,  whose  eyes  must  be  on  the  machine 
and  not  on  the  starter,  pulls  the  handle, 
when  inching,  over  to  the  third  or  fourth 
contact,  or  perhaps  further,  and  in  moving 
it  back  draws  a destructive  arc  across  the 
starter  steps. 

As  will  be  seen  by  the  illustration,  the  new 
“Igranic”  switch  employs  an  interlocked 
magnetic  circuit  maker  and  breaker ; but 
the  essential  merit  of  the  arrangement  consists  in  the  fact  that,  no 
matter  how  far  the  operator  pulls  the  handle  over  in  a forward 
direction,  the  slightest  backward  movement  instantly  opens  the 
circuit-breaker ; consequently,  no  arcing  can  occur  on  the  starter 
steps,  because  they  are  “ dead.” 

The  circuit-breaker  has  carbon  contacts  and  a magnetic  blow-out, 
and  will  open  the  circuit  an  indefinite  number  of  times  without 
receiving  injury.  With  this  starter,  therefore,  “ inching”  may  be 
practised  to  an  unlimited  extent ; in  fact,  a recent  extended  trial 
in  a large  printing  works,  under  ordinary  working  conditions,  left 
the  contacts  as  good  as  new. 

In  addition,  the  interlocking  of  the  circuit-breaker  with  the 
Btarter  makes  it  impossible  to  close  the  motor  circuit  except  with 
all  the  starting  resistance  in  circuit,  so  that  the  motor  receives 
proper  protection,  and  the  starting  switch  is  claimed  to  be  prac- 
tically “ fool-proof.” 

Gas-Engine  Economy  Calculator. 

We  have  received  from  the  Key  Engineering  Co.,  Ltd.,  4. 
Queen  Victoria  Street,  E.C.,  a remarkable  device,  to  which  it  is  not 
easy  to  give  a simple  title.  Its  nature  will  be  better  understood  if 
we  first  explain  its  purpose.  In  their  recent  paper  before  the 
Institution  of  Electrical  Engineers,  Messrs.  Leonard  Andrews  and 
Reginald  Porter  showed  that  the  question  whether  steam  or  gas 
engines  Bhould  be  used  for  the  generation  of  power  depended 
largely  upon  the  answer  to  a further  question — whether  the  saving 
in  fuel  consumption  effected  by  using  gas  engines  was  sufficient  to 
show  a good  return  upon  the  additional  capital  outlay  involved. 
This  return  will  be  governed  by  three  considerations : the 

additional  capital  involved  (under  average  conditions,  from  30s.  to 
50s.  per  b.h.p  ),  the  cost  of  fuel  delivered  on  site,  and  the  average 
hours  per  day  that  the  plant  is  ran  at  full  load.  The  calculator 
before  us  is  designed  to  solve  this  problem  in  a few  seconds- — given 
the  data  required  for  the  purpose.  We  find,  for  instance,  that  if 
the  extra  capital  cost  per  b.ii.p.  is  £3,  the  cost  of  coal  6p.  per  ton, 
and  the  average  hours  of  full  load  per  day  three,  the  return  on  the 
extra  outlay  is  only  5 per  cent. ; but  if  the  extra  cost  is  £1,  the 
cost  of  ccal  15s.,  and  the  full-load  hours  eight  per  day,  the  return 
iB  no  less  than  100  per  cent.  Examples  are  given  with  the  cal- 
culator to  show  its  uses ; it  can,  of  course,  be  used  to  determine 
any  one  of  the  four  quantities  when  the  other  three  are  known. 
One  example  Bhows  that  if  interest  and  depreciation  has  been 
fixed  at  10  per  cent , and  if  the  plant  runs  at  full  load  12  hours  per 
day,  with,  coal  at  0s.  per  toD,  it  is  cheaper  to  ubo  gas  engines,  even 
if  steam  plant  can  be  obtained  for  nothing.  The  device  is  decidedly 
ingenious  and  interesting.  The  principal  assumptions  upon  which 
it  is  based  appear  to  be  that  the  cost  of  repairs,  labour,  stores,  &c., 
will  be  approximately  the  same  in  either  case,  and  that  the  fuel 
consumption  of  a gas  installation  will  be  at  least  1 lb.  per  b.h  p.- 
hour  less  than  t hat  of  the  most  economical  modern  steam  installa- 
tion. After  that  it.  is  plain  sailing.  Whether  these  assumptions 
are  wholly  valid  or  not,  and  whether  the  considerations  mentioned 
suffice  upon  which  to  base  a final  decision,  are  questions  beyond  the 
scope  of  this  column. 


The  Japanese  firm  of  Mitsui  &Co.,  which  is  very  largely  interested 
in  the  import  and  export  trade  of  Japan,  recently  established  a 
branch  at  Hamburg  in  charge  of  Herr  H.  Nolke,  an  engineer  who 
is  well  acquainted  with  the  conditions  prevailing  in  Japan,  and 
who  has  issued  a work  dealing,  among  other  matters,  with  that 
country  as  a market  for  German  machinery.  Herr  E.  8chiff 
discusses  the  work  at  some  length  in  a recent  issue  of  the  Ele.ktro- 
Uchnische  Zeilschrift,  and  an  abstract  may  be  of  interest  also  to 
English  readers.  Iu  the  first  place,  Herr  Niilke  shows  how  un- 
favorable to  Germany  are  the  trade  statistics  in  relation  to  the 
imports](ofrmachinery  into  JapaD.  The  figures  quoted  by  him 
show  that  for  1907  the  share  in  the  total  imports  of  machinery  held 
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by  Great  Britain  was  55  per  cent.,  that  of  the  United  States  was  31 
per  cent.,  and  that  of  Germany  was  12  per  cent.,  whilst  the  German 
share  in  locomotives  and  wagons  was  particularly  insignificant. 
The  author  mainly  attributes  this  position  of  affairs  to  the  fact 
that  England  and  the  United  States  were  the  technical  instructors 
of  Japan,  Germany  not  having  been  ripe  enough  for  the  purpose  at 
the  beginning  of  the  technical  development  of  Japan  35  years  ago. 
As  a consequence,  the  leading  positions  are  mostly  occupied  by 
technical  men  who  have  been  educated  in  England  and  the  United 
States ; the  Japanese  engineers  speak  English,  as  the  doctors  and 
lawyers — and  perhaps  also  the  higher  officers — speak  German.  In 
this  way  the  products  of  English-speaking  competitors  have  con- 
quered the  market,  many  English  and  American  works  directly 
possessing  a monopoly.  Another  reason  for  the  trade  situation 
disclosed  is  that  German  manufacf  urers  do  not  accommodate  them- 
selves to  the  export  conditions.  The  manufacturer  principally 
limits  himself  to  giving  the  sole  agency  for  the  whole  of  Japan  to  a 
German  firm  domiciled  in  that  country,  without  making  sufficient 
inquiry  into  the  conditions.  Such  firms  in  this  way  often  btcome 
the  sole  representatives  of  too  large  a number  of  engineering  works, 
and  they,  moreover,  sell,  if  they  can  be  more  successful  with  them, 
English  and  American  machinery  also.  The  resulting  inconveniences 
have  already  unpleasantly  surprised  the  Japanese  authorities.  These 
representatives  are  mostly  not  experts,  but  they  deal  with  everything 
whereby  money  can  be  earned  ; and  only  two  or  three  employ  a 
German  engineer.  They  are  for  the  greater  part  lccated  on  the 
coast  at  Yokohama  or  Kobe,  and  know  neither  the  country  nor  the 
people  thoroughly  ; th«  y do  not  get  any  further  than  their  offices 
and  clubs.  Business  in  Japan,  as  in  China,  is  conducted  with  the 
natives  through  a native  employd,  who  attends  to  it  in  the  way 
established  by  tradition,  but  which  is  wholly  insufficient  for 
technical  transactions,  whilst  the  experienced  Japanese  technical 
men  prefer  to  devote  themselves  to  the  juvenile  industries  of  the 
country.  But  as  technical  manufactures  are  mostly  purchased  by 
English-speaking  engineers,  it  is  easy  to  negotiate  directly  with 
the  Japanese.  Nevertheless,  a technical  representative,  in  order  to 
be  able  to  form  an  opinion  on  the  determinative  conditions,' must 
know  the  country  and  the  people,  and  above  all,  the  language  ; but 
very  few  fulfil  these  requirements.  It  is  indispensable  that 
representatives  should  not  only  be  domiciled  on  the  coast  but  also 
in  the  interior,  and  Tokio  and  Osaka  come  into  consideration  as  the 
two  principal  industrial  cities.  A single  representative  for  the 
whole  country  is  quite  insufficient,  as  20  hours  are  occupied  in 
journeying  from  Kobe  to  the  most  important  mining  district — 
Kiushiu— and  even  two  days  are  required  to  proceed  from  Yokohama 
to  the  coal  fields  on  Hokkaido  or  to  the  large  copper  mines. 

The  Germans  fear,  foolishly  as  Herr  Nblke  says,  the  competition 
of  the  Japanese  in  the  markets  of  the  world,  and  in  many 
quarters  difficulties  are  placed  in  the  way  of  the  latter  if  they 
wish  to  visit  German  industrial  works.  Such  mistiust  is,  however, 
wholly  uDjuBtified  from  the  standpoint  of  those  who  desire  to  do 
business  with  the  Japanese,  for  the  purchaser  must  have  an  oppor- 
tunity to  see  and  to  make  comparisons.  The  author  praiBes  the 
Siemens-Sehuckert  works,  from  a general  point  of  view,  as  an 
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exception  in  reference  to  their  Japanese  organisation.  Herr  Schiff 
adds,  from  his  own  experience  of  two  years  ago,  that  “ a re® 
an  inspection  of  the  workshops  of  the  Allgemeine  Elektrizitats 
Gesellschaft,  Japanese  engineers  ordered  a complete  central  Ration 
on  the  basis  of  prepayment,  and  that  the  readiness  with  which  t e 
company  has  always  shown  its  works  has  been  rewarded  ICC  times 
over.  He  also  states— and  he  speaks  for  many— that  he  knows 
what  remembrance  is  cherished  of  works  which  refuse  to  allow  an 
inspection.  Herr  Nblke  then  submits  material,  showing  how 
German  works  have  lacked  consideration  in  their  attitude  towards 
prominent  Government  engineers  when  paying  vieits,  the  re.BU 
being  that  large  orders  have  been  placed  in  England  and  the  U nited 
States.  Such  cases  naturally  become  known,  and  they  restrain 
visits  to  Germany  and  cause  injury  to  German  industry  as  a whole. 
The  author  proceeds  to  indicate  that  the  fear  of  Japanese  com- 
petition is  unjustified,  for  that  country  will  be  compelled  for  a 
long  time  yet  to  devote  its  capital  mainly  to  the  direct  utilisation 
of  its  natural  resources,  and  consequently  not  to  technical  manu- 
facturing. Notwithstanding  the  enormous  promotion  of  new 
undertakings  since  the  war,  involving  a total  of  £200,000,000,  only 
three  or  four  machinery  works  have  arisen.  Japan  will  therefore 
still  be  dependent  npon  the  imports  of  such  products  for  a long 
time;  but  Japanese  competition  could  not  be  excluded  in  per- 
petuity, and  by  adopting  the  methods  outlined  the  Germans  are 
only  attending  to  the  business  of  their  rivals. 

The  author  makes  various  suggestions  for  the  promotion  of  tne 
export  of  German  machinery.  In  the  first  place,  the  manufacturer 
should  ascertain  which  of  the  articles  he  produces  are  the  most 
efficient  for  the  market,  and  calculate  that  he  can  only  stand  the 
test  with  them,  thus  particularly  specialising  for  the  export  trade. 
He  must  also  support  his  representative  more  strongly  than  in  the 
markets  where  his  manufactures  are  already  introduced.  But, 
above  all,  he  must  dispatch  his  own  engineer  to  Japan,  whilst 
small  works  should  combine  for  this  purpose,  although  limiting  the 
number  of  the  works  and  restricting  them  to  one  branch— as,  for 
instance,  to  the  textile  department,  mining,  &c.  As  to  the  question 
of  a representative,  the  manufacturer  is  advised  not  to  decide 
before  Binding  out  his  engineer,  but  only  after  the  latter’s  inquiries 
into  the  local  conditions  and  persons  have  been  made.  At  present 
American  and  English  engineers  are  to  be  found  in  large  numbers, 
and  also  those  from  works  which  are  already  introduced,  but  German 
engineers  rarely  arrive  in  Japan.  Catalogues  must  be  compiled  in 
the  English  language  with  code  words,  and  with  the  English  system 
of  measurement,  and  containing  large  patterns  ; the  additions 
for  freight  and  duty,  and  the  bulk  and  weight  of  the  packed 
goods  are  to  be  shown.  Herr  Nolke  advises  against  always  making 
offers  to  all  inquiring  intermediaries,  as  in  this  way  the  Japanese 
import  houses  and  the  ultimate  purchasers  would  be  crowded  with 
repetitions  of  the  same  offers  and  be  overloaded  with  the  work  of 
examination.  Still  less  should  the  manufacturer  comply  with  the 
request  to  grant  commission  to  each  export  intermediary  on 
obtaining  the  order,  for  these  firms — even  the  representatives— as 
a rule  limit  themselves  by  no  means  to  watching  over  the  interests 
of  a single  manufacturer.  The  manufacturer  should  therefore 
not  let  any  restriction  be  placed  upon  the  right  to  make  offers  to 
Beveral  import  houses. 

The  conclusion  of  understandings  between  competitive  German 
manufacturers  is  recommended  by  Herr  Nolke,  who  expects  that 
considerable  advantages  would  be  derived  from  the  formation  of 
export  syndicates.  It  also  appears  to  him  to  be  desirable  for  the 
German  Government  to  dispatch  experts  as  far  as  they  are 
technically,  commercially  and  sufficiently  experienced  in  reference 
to  the  conditions  of  the  country,  and  that  they  should  remain  there 
long  enough,  to  make  themselves  personally  known  in  the  deter- 
minative quarters.  In  conclusion,  the  author  emphasises  the 
importance  for  German  industry  of  the  Japanese  International 
Exhibition,  which  it  is  proposed  shall  take  place  in  1912, 


LEGAL. 


Abmobeoct  Manufacturing  Co.,  Ltd.,  v.  A.  Fbrnhead. 

In  the  City  of  London  Court  recently,  before  his  Honour  Judge 
Lumley  Smith,  K.C.,  plaintiffs  sued  defendant,  of  Caledonian  Road, 
N.,  for  £8  5s.  lid.,  for  electrical  goods  and  fittings  supplied. 
The  claim  was  admitted ; but  the  defendant  counterclaimed 
for  £6  13s.  6d  , the  price  of  electrical  radiators  supplied  to  the 
plaintiffs.  Defendant  said  that  in  February,  1908,  he  saw  the 
plaintiffs’  sales  manager  about  the  radiators,  and  he  agreed  to  take 
them.  They  were  sent  as  samples  on  sale  or  return,  but  plaintiffs 
must  pay  for  them  now,  because  they  kept  them  for  10  months  and 
sent  them  back  damaged.  Judge  Lumley  Smith  said  he  supposed 
if  the  plaintiffs  had  returned  the  radiators  in  a fortnight  the 
defendant  would  have  tak^n  them  back.  The  defendant  thought 
he  might.  Dwyer,  plaintiffs’  traveller,  said  they  were  waiting  for 
months  for  the  invoice  in  respect  of  the  radiators.  That  was  why 
they  kept  them  so  long,  as  they  did  not  know  what  they  were  to  be 
charged.  They  had  never  given  a specific  order  for  radiators.  It 
was  quite  a well-known  practice  in  the  electrical  trade  for  goods 
to  remain  as  long  as  12  months  in  shops  on  approval.  The  defendant 
said  that  was  not  so  as  applied  to  radiators.  Had  the  goods  been 
electroliers  he  would  have  been  willing  to  let  the  plaintiffs  have 
them  for  nine  months  and  then  to  take  them  back.  The  sale 
of  radiators  was  a season’s  trade.  Mr.  Mahaffy,  who  appeared  for 


the  plaintiffs,  said  it  was  very  useful  for  men  like  the  defendant 
to  show  their  radiators  in  showrooms  such  as  those  of  the  plaintiffs. 
Judge  Lumley  Smith  said  that  when  goods  were  sold  on  sale  or 
return,  the  property  passed  to  the  buyers  if  they  did  not  send  them 
back  within  a reasonable  time  or  give  notice  that  they  would  not 
have  them.  There  was  a little  difference  where  goods  were  sent  in 
to  be  shown.  He  was  satisfied  that  the  goods  were  sent  in  to  be 
looked  at,  to  get  orders  from,  and  not  to  be  bought  or  sold.  The 
counterclaim  therefore  failed.  Judgment  for  the  plaintiffs  on 
claim  and  counterclaim,  with  costs. 


General  Electric  Co.,  Ltd.,  v.  Bridges. 

In  the  City  of  London  Court,  on  Thursday  last  week,  before  Mr. 
Registrar  Wild,  a claim  was  made  by  the  General  Electric  Co.. 
Ltd.,  against  Mr.  W.  T.  Bridges,  of  Walthamstow,  for  the  sum  of 
j£i  8s  2d. 

Mr.  Stbouts,  solicitor,  who  appeared  for  the  plaintiffs,  said  the 
qutstion  in  dispute  was  one  of  trade  discount.  The  defendant  was 
a draper,  and  had  brought  certain  Osram  electric  lamps  from  the 
plaintiffs,  and  he  claimed  to  be  entitled  to  a trade  discount.  The 
defendant,  however,  not  being  an  electrician,  was  not  entitled  to 
the  discount.  It  appeared  that  on  previous  transactions  the  dis- 
count had  been  allowed  to  the  defendant  in  error.  Washington 
the  plaintiffs’  ledger  clerk,  said  that  the  defendant  was  supplied 
with  electrical  goods  in  November  and  December  last  to  the 
amount  cf  £4  14s.  6d.  Invoices  were  sent  in  for  that  amount.  Off 
that  sum  there  was  a discount  allowed  to  those  in  the  trade.  On 
the  occasions  when  discount  had  been  allowed  to  the  defendant, 
the  plaintiffs  were  under  the  impression  that  he  was  an  electrician. 
The  electric  lamps  in  question,  it  was  presumed,  were  for  his  own 
use.  If  he  was  entitled  to  any  discount,  he  had  deducted  33J  per 
cent.,  but  the  plaintiffs  could  only  allow  20  per  cent,  discount 
upon  Osram  electric  lamps.  The  defendant  said  he  was  perfectly 
willing  to  alter  the  rate  of  discount  which  he  claimed  to  be 
entitled  to.  For  a long  period  (over  several  years)  he  had  been 
trading  with  the  plaintiffs.  He  had  been  supplying  electrical 
goods  in  fairly  large  quantities  to  theatres  and  private  consumers. 
He  had  had  correspondence  with  the  late  manager  of  the  plainl  iff 
company’s  lamp  department,  and  had  been  negotiating  with  him 
regarding  further  business  he  was  trying  to  get  for  the  plaintiffs. 
It  was  distinctly  understood  that  he  had  been  acting  with  the 
plaintiffs’  late  manager  as  the  agent  for  the  plaintiffs,  and  working 
as  their  agent  he  did  not  do  that  for  nothing.  The  drapery  goods 

business  was  only  part  of  his  trade. 

The  Registrar  said  he  saw  by  the  correspondence  which  tbe 
defendant  had  had  with  the  plaintiffs  that  they  had  been  acknow- 
ledging his  right  to  discount ; it  was  rather  late  now  to  say  he  was 
a draper,  and  therefore  not  entitled  to  it.  The  plaintiffs’  witness 
said  that  if  the  defendant  had  used  the  lamps  in  the  way  of  trade, 
they  were  prepared  to  allow  him  20  per  cent.  Eventually  3U(^S“ 
ment  was  entered  for  the  plaintiffs  for  11s.  2d, 


" z ” Electric  Lamp  Patent  Action. 

In  the  Chancery  Division  on  Friday,  July  23rd,  Mr.  Justice 
Warrington  heard  a summons  in  an  action  of  the  Z Electric 
Lamp  Manufacturing  Co.,  Ltd,,  against  Marples,  Leach  & Co.,  Ltd. 

Mr.  Colefax,  for  the  plaintiffs,  said  they  asked  by  their  sum- 
mons that  the  defendants  Bhould  be  ordered  to  give  further  and 
better  particulars  of  the  objections  that  had  been  delivered  by  them 
to  the  action,  which  was  a patent  action.  There  was  an  allegation 
that  the  specification  of  the  plaintiffs’  invention  was  misleading, 
and  another  that  the  directions  were  insufficient.  The  defendants 
also  said  that  the  invention  was  not  a proper  subject  matter  for 
letters  patent.  He  wished  to  know  against  which  of  the  claimB  of 
the  plaintiffs  was  that  objection  urged. 

Mr.  T.  Terrell,  K.C.,  for  the  defendants,  said  there  were  three 
claims,  and  they  were  all  exactly  in  the  same  boat.  There  was  no 
invention.  It  was  the  same  as  if  he  said  there  were  no  eggs  in  that 
basket,  and  then  he  was  asked  to  give  particulars  of  the  eggs  that 
were  not  there.  How  could  he  give  particulars  of  nothing  ? 

After  hearing  counsel  on  both  sides  in  regard  to  certain  points, 
' His  Lordship  dismissed  the  summons  with  costs,  adding  that 
there  was  really  no  necessity  for  it,  as  the  particulars  delivered 
were  substantial.  He  gave  the  plaintiffs  leave  to  appeal  on  the 
ground  that  particulars  in  a patent  action  were  of  some  importance. 


New  System  Private  Telephone  Co.,  Ltd.,  v.  Summers. 

This  action  came  before  Lords  Justices  Vaughan- Williams,  Moulton 
and  Buckley  on  Tuesday  last  upon  an  appeal  by  the  plaintiffs  from 
an  order  of  Mr.  Justice  Coleridge  in  Chambers,  refusing  the 
plaintiffs  their  costs  of  a summons  for  a Receiver  to  enforce  a 
judgment  obtained  in  respect  of  a telephonic  service.. 

The  action  was  brought  in  the  Mayor’s  Court,  and  judgment  was 
obtained  for  £22  9s.  7d.  That  judgment  was  not  satisfied,  and 
finding  that  the  property  of  tbe  debtor  was  at  18,  Berkeley  Street, 
out  of  the  jurisdiction  of  the  Mayor’s  Court,  the  plaintiffs  obtained 
a transfer  of  proceedings  to  the  High  Court,  and  exicution  was 
levied  under  a writ  of  fa.  The  Sheriff  upheld  that  the 
bulk  of  the  goods  at  Berkeley  Street  were  claimed  by  a furniture 
company,  and  what  remained  were  not  sufficient  to  satisfy  the  costs  of 
the  execution.  The  plaintiffs  thereupon  obtaintd  leave  to  stive 
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and  did  serve,  the  defendant  with  a summons  for  the  appointment 
of  a Receiver  by  way  of  equitable  execution.  Before  that  summons 
was  heard,  however,  the  debt  was  satisfied,  and  the  Judge,  con- 
firming an  order  of  the  Master,  refused  the  plaintiffs  the  costs  of 
that  summons  on  the  ground  that  no  Receiver  was  appointed  and 
the  summons  was  unnecessary. 

The  appeal  was  argued  by  Ma.  Montague  Lush,  K.O.,  and  Mr. 
Newbolt  for  the  plaintiffs ; Mr.  McCall,  K.O.,  and  Mr.  Colam,  for 
the  defendant,  were  not  called  upon. 

Their  Lordships  dismissed  the  appeal,  holding  that  as  the  debt 
was  paid  before  the  summons  was  served  on  the  defendant,  the 
plaintiffs  Bhould  have  taken  steps  to  have  it  withdrawn.  The  only 
costs  they  could  have  been  entitled  to  were  the  costs  of  issuing  the 
summons ; these  were  in  the  discretion  of  the  Master,  and  they 
could  not  hold  that  he  had  exercised  his  discretion  improperly. 


London  Electrobus  Co.,  Ltd. 

In  the  Companies’  Winding-Up  Court,  Mr.  Justice  Neville  had 
before  him  on  Tuesday  last  a petition  by  Pritchetts  & Gold,  Ltd  , 
for  the  compulsory  winding-up  of  the  London  Electrobus  Co.,  Ltd. 
Mr.  Manning  appeared  on  behalf  of  the  company,  and  asked  for  an 
adjournment,  which  was  assented  to,  and  his  Lordship  directed  the 
petition  to  Btand  over  until  next  sittings. 


Post  Office  Telephone  Agreements. 

The  Postmaster-General  sued  Mr.  H.  J.  Benjamin,  Elgin  Court, 
Maida  Vale,  on  the  23rd  inst.,  in  the  City  of  London  Court,  to  recover 
£1  8s.  1 Id.  for  telephone  calls  due  in  excess  of  the  minimum  charge. 

Mr.  McIntyre,  on  behalf  of  Sir  Robert  Hunter,  solicitor  to  the 
Post  Office,  said  that  under  the  agreement  the  account  of  the  com- 
petent officer  was  evidence  of  the  calls  due.  He  produced  that. 

Defendant  said  he  disputed  the  figures.  He  thought  the  calls 
ought  to  be  proved,  and  not  merely  a certified  copy  put  in.  The 
agreement  was  entered  into  upon  the  presumption  that  a fair  and 
accurate  account  would  be  kept.  That  had  not  been  done. 

Judge  Lumley  Smith  said  it  was  to  avoid  having  to  prove  the 
calls  that  the  Postmaster-General  tied  up  the  public  who  used  the 
telephone  with  the  conditions.  It  was  impossible  to  “ get  round  ” 
the  agreement. 

Judgment  for  the  plaintiff,  with  costs. — Financial  Times. 


Ward  & Goldstone  v.  J.  R.  Norris  & Co. 

At  Salford  County  Court  on  Friday,  before  Judge  Parry,  Messrs' 
Ward  & Goldstone,  electrical  engineers,  of  Springfield  Lane> 
Salford,  sued  Messrs.  J.  R Norris  & Co.,  electrical  engineers,  of 
Oldham,  for  £2  1 2 » 6d.,  the  value  of  telephone  cable  made  to  order. 
It  appeared  that  the  order  for  the  cable  was  given  by  telephone, 
but  the  plaintiffs  demanded  the  payment  of  an  account  in  ie>pect 
of  a previous  order.  Defendants  thereupon  cancelled  the  order, 
but  in  the  meantime  the  cable  had  been  made.  For  the  defen- 
dants it  was  submitted  that  the  plaintiffs  could  not  recover,  as 
they  only  accepted  the  order  conditionally.  When  the  order  was 
given  plaintiffs  wrote: — “We  thank  you  for  your  order  for  tele- 
phone cable,  which  is  receiving  our  prompt  attention,  but  we  shall 
be  unable  to  send  this  until  we  receive  your  overdue  remittance.” 
The  Judge  said  this  meant  “ no  overdue  remittance,  no  telephone 
cable.”  He  found  for  the  defendants. 


Companies’  Consolidation  Act,  1908. 

Before  the  Stipendiary  Magistrate  at  Liverpool  on  July  2 1st, 
arising  out  of  the  winding-up  order  of  H.  R.  Jones,  Wilson  & Co.,’ 
Ltd.,  electrioal  engineers,  Liverpool,  Mr.  Hugh  Rowland  Jones,’ 
residing  at  24,  Belgrave  Street,  Liscard,  Cheshire,  was  summoned 
by  the  Deputy  Official  Receiver  (Mr.  T.  W.  J.  Brittain)  for  having 
Jailed  to  comply  with  Sec.  147  of  the  Companiea’  Consolidation 
Act,  1908,  requiring  him  to  submit  a statement  of  the  affairs  of  the 
company  under  the  winding-up  order.  Mr.  A.  T.  Milhr  prosecuted, 
but  defendant  was  not  present,  nor  was  he  legally  i,  presented 
when  the  case  opened.  After  hearing  the  particulars  the  Stipendiary 
inflicted  a fine  of  £10  and  9 guineas  costs.  At  this  juncture  the 
defendant  entered  the  Court,  and  the  case  being  reconsidered,  he 
pleaded  that  he  had  done  his  best.  The  Mtgistrate  retorted 
that  it  was  all  due  to  laziness.  Eventually  the  summons  waB  dis- 
posed of  on  the  payment  of  costs,  the  fine  being  remitted. 


Re  Mountain  & Gibson. 

In  the  Chancery  Court  at  Manchester,  on  27th  inst.,  the  matter 
of  the  winding-up  of  Messrs.  Mountain  & Gibson,  Ltd.,  electrical 
engineers,  of  Biry,  was  mentioned.  It  came  before  his  Honour 
Vice-Chancellor  Leigh-Clare  at  Liverpool  a fortnight  ago,  when 
a question  was  raised  as  to  whether  the  winding-up  should  be 
compulsory  or  under  supervision.  Mr.  Kerr  now  stated  that  the 
petition  had  been  amended,  and  asked  for  a supervision  order,  and 
there  was  no  opposition  to  it. 

Mr.  Abbott,  on  behalf  of  a number  of  creditors,  applied  to  the 
Court  to  appoint  Mr.  William  Whittaker  to  act  as  joint  liquidator 
with  Mr.  Bowden,  with  a committee  of  inspection.  These 
proposals  had  been  approved  at  a statutory  meeting  of  the 
creditors. 

The  Vick-Chancbllob  made  the  order. 


Consolidated  Nickel,  Tin  and  Copper  Mines,  Ltd  , v. 

Crompton  & Co.,  Ltd. 

In  the  King’s  Bench  Divisional  Court  on  Wednesday,  before  the 
Lord  Chief  Justice  and  Justices  Darling  and  A.  T.  Lawrence,  this 
action  was  mentioned,  when, 

Mr.  Abel  Thomas,  K.C.,  on  behalf  of  the  defendants,  asked  for  a 
stay  of  execution. 

The  judgment  of  the  Official  Referee  was  given  in  our  last  issue. 

The  Learned  Counsel  said  that  there  were  at  least  five  different 
questions  of  law  upon  which  the  defendants  wished  to  appeal.  He 
was  prepared  to  bring  the  money  into  Court  at  once.  This  was  a case 
where  a stay  should  be  granted,  especially  when  they  remembered 
that  the  plaintiffs  had  no  money  in  the  bank  as  far  as  defendants 
knew,  and  no  property  that  they  could  see,  while  their  registered 
offices  were  in  Guernsey. 

The  Court  granted  the  stay  and  ordered  that  notics  of  appeal 
should  be  given  th:B  week  and  the  money  paid  into  Court.  The 
costs  of  the  application  would  be  costs  in  the  appeal. 


BUSINESS  NOTES. 


Consular  Notes —France.— The  British  Vice-Consul 

at  B lyonne  reports  that  there  are  two  points  of  that  town  which 
might  be  joined  by  an  electric  tramway  ; also  an  electric  tramway 
between  B lyonne  and  Cambo,  a growing  watering  place  about  12 
miles  distant,  serving  two  or  three  intermediate  villages,  would 
probably  yield  interesting  profits,  the  more  so  as  there  is  available 
water  power. 

The  British  Vice-Consul  at  La  Rochelle  reports  that  the  Bcheme  for 
the  supply  of  electric  light  and  power  to  the  town  and  environs  is 
nearing  completion,  the  power  station  and  distributing  cables 
having  been  completed. 

Madeira.— The  British  Consul  at  Madeira  reports  that  for  the 
last  two  years  it  has  been  frequently  mentioned  that  a telephone 
system  is  to  be  begun,  but  although  a small  amount  of  money  was 
voted  as  a commencement,  nothing  has  been  done.  Telephones  are 
very  badly  needed,  and  if  properly  managed  and  financed  the  instal- 
lation would  probably  be  a success.  Thsre  are  coaling  firms,  wine 
houses,  banks,  sugar  and  flour  mills  whose  trade  is  extensive,  besides 
some  three  or  four  hotels,  and  a residential  colony  of  visitors  during 
at  least  six  months  of  the  year,  all  of  whom  the  Consul  thinks 
might  be  counted  upon  as  subscribers.  It  was  rumoured  at  the 
beginning  of  1908  that  a British  company  was  to  take  over  the 
present  electric  lighting  company  and  erect  a new  and  up-to-date 
installation,  in  fact,  a member  of  an  electrical  firm  from  the  United 
Kingdom  was  in  Madeira  for  some  time  endeavouring  to  arrange 
matters,  but  the  scheme  seems  to  have  completely  fallen  through  on 
account  of  financial  difficulties  ; towards  the  end  of  the  year  the 
matter  was  further  discussed  with  a firm  in  Madeira,  but,  from  all 
accounts,  nothing  was  done.  What  electric  lighting  there  is,  is  bad, 
and  there  is  certainly  much  room  for  improvement. 

Liberia.— The  British  Consul  at  Monrovia  reports  that  the 
hinterland  of  Liberia  is  known  to  contain  large  quantities  of  rubber, 
some  good,  some  bad.  About  22  different  kinds  of  trees  and  vines 
produce  rubber  of  a more  or  less  saleable  quality  ; 16  species  of 
rubber  have  been  classified.  Among  these  species  are  to  be  found 
the  Funtumia  africana  and  the  Fanlumia  elastica.  Up  to  the  time 
of  the  recent  tall  in  the  price  of  rubber,  4s.  to  5s.  per  lb.  had 
been  obtained  for  the  Funtumia  elastica,  and  the  Funtumia  africana 
may  realise  Is.  6d.  per  lb.  The  price  ot  rubber  has  lately  risen. 
The  collection  of  rubber  seems  to  be  growing  increasingly  popular 
amongst  the  natives  of  the  country.  The  Liberian  Rubber  Cor- 
poration have  obtained  certain  rights  over  the  collection  of  rubber 
in  the  Republic.  One  of  the  principal  difficulties  in  the  way  of 
collection  ot  this  rubber  is  the  disturbed  Btate  ot  the  in'erior. 
Until  order  is  brought  out  of  the  existing  chaos  in  th-  hinterland, 
commercial  enterprise  in  the  interior  will  continue  to  be  jeopardised 
and  interfered  with. 

Canary  Islands.— The  British  Consul  in  the  Canary  Islands 
reports,  that  it  is  probable  that  before  long  a system  of  wireless 
telegraphy  will  be  installed  between  those  islands  and  Europe,  Cape 
Colony  and  South  America.  Santa  Cruz  de  Tenerife  is  to  be  the 
main  station  in  the  islands,  and  communication  is  to  be  established 
(1)  with  all  the  adj  icent  islands,  (2)  with  Cadiz  and  thence  to 
Parip,  (3)  with  Casablanca  and  thence  to  Paris  direct,  (4)  with 
Pernambuco  and  thence  to  Buenos  Aires,  (5)  with  a station  in 
Seoegambia,  probably  Dakar,  and  thence  to  Cape  Towd.  The  work 
is  to  be  undertaken  by  a combination  of  two  companies  engaged  in 
the  promotion  of  wireless  telegraphy,  one  of  them  beiDg  registered 
in  Paris  with  a capital  of  1,250,000  francs,  and  the  other  in  Madrid 
with  a capital  of  1,000,000  pesetas.  A site  for  the  installation  in 
Santa  Cruz  de  Tenerife  has  been  granted  by  the  authorities,  and 
Las  Palmas  has  followed  suit,  not  only  with  a grant  of  land,  but 
also  with  a loan  of  20,000  pesetas.  The  conditions  of  the  loan  are 
that  it  is  to  be  repaid  in  10  years,  and  the  works  are  to  be  handed 
over  to  the  Spanish  Government  at  the  end  of  20  years.  It  is  said 
that  communication  between  Tenerife  and  Cadiz  will  be  estab- 
lished shortly.  Tt  is  possible  that  the  distance  between  Tenerife 
and  Pernambuco  may  hi  too  great  for  practical  success,  and  in  that 
case  an  installation  will  be  set.  up  in  St.  Vincent. 
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Dissolutions  and  Liquidations. — Crown  Plating  Co., 

Salford. — The  partnership  between  J.  A.  and  F.  H.  Dewhnrst,  24, 
Chapel  Street,  Salford,  has  been  dissolved  by  mutual  consent,  as 
from  July  19th.  Debts  paid  by  F.  H.  Dewhurst. 

Eldon  Electbic  Co.,  Ltd.,  Newcastle-on-Tyne.  (In  voluntary 
liquidation.) — Meeting  of  creditors  on  August  5th. 

Seymoub  Motob  Co.,  Liverpool. — Messrs.  A.  C.  Whitney  and 
J.  H.  Sutherland  have  dissolved  partnership ; Mr.  Sutherland  will 
carry  on  the  business  under  the  same  style  and  at  the  same  address. 

Enbight  & Thompson,  London. — Messrs.  J.  S.  Enright  and 
F.  Thompson  have  dissolved  partnership.  The  business  will  be 
carried  on  by  Mr.  Thompson. 

Trade  Announcements. — Messrs.  I.  Frankenburg 

and  Sons,  Ltd.,  of  Salford,  Manchester,  have  appointed  Messrs. 
Watson  & Whyte,  19,  Waterloo  Street,  Glasgow,  as  their  agents  in 
Scotland  for  the  sale  of  rubber-insulated  and  bitumen  cables. 

We  learn  that  the  sole  control  of  sales  in  the  eastern  hemisphere 
of  the  “ Schureman  ” switchgear  has  now  passed  into  the  hands  of 
the  Adams  Manufactdbing  Co  , of  Bedford,  and  106,  New  Bond 
Street,  London.  The  “Schureman”  switchgear  is  entirely  of 
the  self-acting  type,  and  includes  automatic  starting  switches  and 
controllers  for  pumps,  lifts,  air  compressors,  hydraulic  accumulators, 
printing  presses,  and  for  remote  control  of  motors  performing  all 
kinds  of  duty. 

The  Globe  Name-Plate  Co.,  Ltd.,  have  removed  to  more 
central  premises  at  20,  High  Holborn  (32-35,  Gray’s  Inn  Chambers), 
W C.,  owing  to  extended  business. 

Mb.  Jens  Obten-Bovisg,  M.I.M  E.,  announces  that  he  has  taken 
into  partnership  Mr.  Douglas  Spencer  and  Mr.  P.  R.  Cobb.  The 
style  of  the  firm  will  henceforth  be  Jens  Orten-Boving  & Co. 
From  Monday  last,  July  26th,  the  address  of  the  firm  is  9J,  Union 
Court,  Old  Broad  Street,  London,  E.C. 

Book  Notices. — A Comedy  of  Ambition.  By  Adam 
Gowans  Whyte.  London:  Andrew  Melrose.  Price  6s.— A lady 
reader  would  no  doubt  open  this  book  at  the  chapter  headed  “Mrs. 
Gell’s  Secret,”  and  having  read  that,  might  think  she  had  dis- 
covered the  author’s  secret  too.  ' In  this  she  would  err,  for  neither 
the  success  of  the  book  nor  its  plot  depends  upon  this  secret, 
although  it  undoubtedly  adds  to  the  piquancy  of  the  story.  John 
Gell,  the  hero  of  the  book — if  we  can  call  him  a hero — is  an 
idealist  with  a super-sensitive  conscience.  Trained  for  the 
church,  his  faith,  originally  of  a narrow  Presbyterian  order,  is 
considerably  shaken  np  in  Germany,  where  he  goes  to  finish  his 
theological  studies.  Forsaking  the  church,  he  enters  the  political 
world,  and  suffers  many  rude  awakenings,  not  only  in  connection 
with  men  but  with  women  also.  A considerable  portion  of  the 
narrative  is  concerned  with  the  opposition  to  an  Electrical  Power 
Bill  promoted  by  the  father  of  the  girl  Gell  hopes  to  marry. 
Gell,  being  something  of  a Municipal  Socialist,  throws  himself 
wholeheartedly  into  the  opposition  camp ; the  reader  is  let  into 
the  secrets  of  the  wirepullers,  and  obtains  many  illuminating 
peeps  behind  the  scenes,  learning  also  a good  deal  about  the  conduct 
of  newspaper  campaigning.  The  author  has  evidently  peered  deeply 
into  the  sea  of  human  emotion,  and  be  describes  what  he  has  seen 
there  in  language  that  is  always  refined,  and  distinguished  by  a 
literary  grace  which  makes  it  a pleasure  to  read  for  its  own  sake. 
The  interest  is  well  maintained,  and  it  is  difficult  to  put  the  book 
down  once  it  is  begun. 

The  Hughes  and  Baudot  Telegraphs.  By  Arthur  Crotch.  London: 
S.  Rentell  & Co.  Price  Is.  6d. — In  many  respects  this  is  an  excellent 
little  work,  and  one  which  will  be  appreciated  by  telegraphists  and 
others  connected  with  the  telegraph  administration  of  this  country, 
as  it  deals  with  types  of  printing  telegraphs  which,  though  not  by 
any  means  in  their  embryo  stage,  are  increasing  in  their  practical 
application  in  this  country,  at  any  rate,  and  are  likely  to  become 
much  more  widely  used.  Though  professedly  dealing  only  with  the 
two  appliances  or  systems  mentioned,  the  now  defunct  Morse 
multiplex  of  Delany  and  others,  together  with  the  ingenious  duplex 
multiplex,  are,  by  way  of  introduction  to  the  Baudot,  also  briefly 
touched  upon.  Tbe  descriptions  given  are,  in  general,  quite  accurate 
and  reliable  and  the  illustrations  good.  As  a suggestion,  however,  it 
may  not  be  amiss  to  point  out  that,  in  explaining  a complex  system 
like  the  Baudot,  a fuller  skeleton  outline,  as  a preliminary  to  details, 
would  considerably  assist  the  reader  and  render  the  description 
easier  and  more  readable.  In  other  words,  the  subject  might  be 
presented  more  or  less  as  it  evolved  itself  in  the  mind  of  the 
inventor,  who  must  of  necessity  have  conceived  the  fundamental 
principles  before  working  out  even  the  simpler  details.  Though 
this  method  has  been  adopted  to  some  extent  in  the  work,  it  could 
be  greatly  improved  in  this  respect.  A brief  description  of  the 
arrangement  of  circuits  for  traffic  to  which  the  Baudot  lends  itself 
would  have  formed  a usefal  supplement,  had  space  permitted. 
Tb«  book  is  a useful  one,  and  can  be  thoroughly  recommended. 

Beuere  ElektrophysiJcaliscJie  ESscheinungen.  By  Ernst  Ruhmer. 
Berlin : F.  & M.  Harrwitz.  1907.  Teil  I : Fortschritte  auf  dem 
Gebiete  der  Telegrafie  und  Telephonie. — This  work  of  some  213 
pages  covers  the  principal  developments  in  the  domain  of  tele- 
graph and  telephone  science  in  recent  years.  It  is  well  and 
copiously  illustrated  with  215  figures.  Borne  of  the  older  automatic 
and  multiplex  systems  of  telegraphy,  including  the  Wheatstone, 
Delany,  &c.,  are  first  touched  upon,  followed  by  a full  and  concise 
description  of  the  Poliak- Virag  Morse  recording  and  writing  tele- 
graphs, the  Murray  and  Siemens  & Halske  typewriting  systems, 
&c.,  with  practical  information  regarding  the  capabilities  and  out- 
puts of  some  of  the  principal  or  most  successful  of  these  recent 
telegraph  methods.  Among  numerous  others,  the  telautograph 
receives  notice.  Developments  in  cable  telegraphy  next  claim 
attention.  These  are  followed  by  a section  dealing  with  recent 


telephone  appliances  and  methodp,  Poulsen’s  telegraphone,  and  the 
Papin  system  of  loading  telephone  lines  as  practically  developed 
by  Messrs.  Siemens  & Halske  in  Germany.  Automatic  telephone 
switching  systems  are  considered,  but  somewhat  curiously  the 
common-battery  system  is  left  out.  The  work  collects  together  in 
a concise  form  the  cream  of  recent  practice  and  developments  in 
the  telegraphic  engineering  world.  The  work  will  amply  pay  for 
perueal  by  any  who  are  interested  in  systems  of  telegraph 
working,  and  should  serve  to  convert  those  who  may  have  formed 
the  impression  that  telegraphic  developments,  apart  from  wireless 
telegraphy,  have  reached  a period  of  stagnation.  Apart  from  any 
question  of  usefulness  or  otherwise  of  many  of  the  recent  systems 
described,  the  ingenuity  and  resource  displayed  in  the  details  of 
construction  are  well  worthy  of  study. 

Universal  Directory  of  Railway  Officials.  1909.  London : 
Directory  Publishing  Co.,  Ltd.  Price  10s. — This  useful  directory, 
which  is  now  in  its  15th  year,  needs  little  in  the  way  of  commenda- 
tion. It  contains  particulars  of  the  staffs  of  practically  all  the 
electric  tramways  in  the  United  Kingdom,  as  well  as  of  the  railways 
of  the  world,  and  includes  an  official  section  giving  the  names  of 
authorities  having  to  do  with  railway  and  tramway  matters, 
benevolent  Eocieties,  &c.,  in  this  country.  Besides  the  entries  under 
the  railway  headings,  there  is  a personal  index  of  railway  officials  in 
alphabetical  order. 

“ The  Law  Affecting  Engineers.”  By  W.  V.  Ball.  London  : A. 
Constable  & Co.,  Ltd.  1909.  Price  10s.  6d.  net. 

“ Boletim  do  Ministerio  da  Industria,lViacao  e Obras  Publicas,” 
Brazil.  Vol.  I,  No.  1.  April,  1909.  Rio  de  Janeiro : Offices  of  the 
Directoria  da  Estatistica. 

“Die  Transformatoren.”  By  Dr.  G.  Benischke.  Brunswick: 
Friedr.  Vieweg  & Son.  1909.  Price  M.  9. 

“ Aero  Manual.”  London : Temple  Press,  Ltd.  1909.  Price 
Is.  6d.  net. 

Tlie  Land  Transport  Exhibit  at  Brussels. — There 

are  good  prospects  of  an  effective  display  being  made  at  the 
Brussels  Exhibition  of  British  exhibits  connected  with  land  trans- 
port. Models  at  least  will  be  shown  by  all  the  great  railway  com- 
panies, both  of  engines  and  of  signalling  apparatus,  foreign  lines 
having  something  still  to  learn  from  British  railway  engineers. 
There  will  also  be  a Btrong  and,  it  is  hoped,  a comprehensive  display 
of  British-made  motor-cars.  These  have  the  highest  reputation 
abroad,  especially  for  their  qualities  of  durability  and  cheap 
running ; and  this  being  the  moBt  important  Continental  exhibition 
since  that  of  Paris  nine  years  ago,  it  is  desirable  that  the  headway 
made  by  the  trade  in  the  interval  should  be  demonstrated  clearly. 
There  will,  of  course,  be  no  such  drawbacks  at  Brussels  as  Mr.  S.  F. 
Edge  complained  of  before  the  International  Exhibitions  Com- 
mittee with  reference  to  that  occasion.  British  cars  will  be 
effectively  and  fairly  Bhown,  and  will  not  suffer  from  the  presence 
of  what  were  known  at  the  Paris  Exhibition  as  “ freak  exhibits.” 
It  is  worth  remembering,  too,  that  the  industrial  conditions  of 
Belgium  are  in  many  ways  so  similar  to  our  own  that  there  is  a good 
market  for  motor-wagons  and  other  heavy  vehicles. 

Graphite  Patent  for  Disposal. — Particulars  are  given 

in  our  advertisement  pages  of  a patent  for  the  manufacture  of 
graphite,  the  owners  of  which  desire  to  sell  or  lease  it. 

The  “Z”  Lamp  in  Austria-Hungary.— A company 
has  recently  been  formed,  with  the  title  “LaSoci^td  des  Lampes 
Electriques  ‘ Z ’ pour  l’Autriche-Hongrie,”  to  acquire  the  Austrian 
and  Hungarian  rights  in  the  electric  lamps  of  the  Socidtd  Inter- 
nationale des  Lampes  Electriques  Zircone-Wolfram.  Works  for 
the  manufacture  of  the  lamps  have  been  established  at  Reverete  in 
the  Southern  Tyrol,  and  these  are  now  in  operation.  The  sale  of 
the  lamps  in  Austria  and  Hungary  is  in  the  hands  of  the  Union 
Imprese  Elettriche,  of  Trente. 

Meldrum  Destructor.— On  July  21st  a new  refuse 
destructor  installed  by  the  Gainsborough  U.D.C.  was  brought  into 
use.  The  plant  is  a two-cell  Meldrum  destructor  of  the  hack-feed  type, 
capable  of  efficiently  destroying  tons  oi  general  house  refuse  per 
hour,  the  heat  being  utilised  for  raising  steam  in  a Lancashire 
boiler  30  ft.  x 7 ft.,  working  at  150  lb.  per  sq.  in.  pressure.  It  has 
been  erected  under  the  supervision  of  Mr.  S.  W.  Parker,  engineer 
and  surveyor  to  the  Council,  by  Messrs.  Meldrum  Bros.,  Ltd.,  of 
Timperley,  Manchester. 

Bankruptcy  Proceedings. — Bridgewater  & Wright, 

York  Road,  King’s  Cross,  electrical  engineers. — At  the  London 
Bankruptcy  Court  on  July  21st,  a sitting  was  held  for  the  public 
examination  of  Mrs.  Charlotte  Rix  in  relation  to  this  failure.  The 
statement  of  affairs  filed  under  the  proceedings  showed  gross 
liabilities  £878  (unsecured  £760),  and  assets  valued  at  £826,  or 
sufficient  to  yield  a surplus  of  about  £60  after  payment  of  all  the 
debts.  Questioned  by  Mr.  W.  P.  Bowyer,  assistant  Official  Receiver, 
Mrs.  Rix  stated  that  she  understood  that  in  January,  1907,  her  step- 
brother, Frederick  Alexander  Wright,  purchased  the  above  business 
for  £1,000.  He  died  in  the  following  March,  leaving  her  as 
sole  executrix  and  universal  legatee.  In  that  capacity  she  carried 
on  tbe  business  with  a view  to  its  sale  as  a going  concern,  but  in 
the  beginning  of  last  March  the  plant,  stock  and  effects  were  sold, 
partly  under  a distress  and  partly  under  an  execution.  Beyond 
signing  cheques,  witness  had  taken  no  part  in  tbe  conduct  of  the 
business,  which  was  left  to  the  management  of  Mr.  Bridgewater. 
That  gentleman  was  not  a partner,  although  the  trading  style  was 
Bridgewater  & Wright,  he  having  acted  merely  as  manager  for  her 
late  step-brother.  In  all,  witness  had  only  received  £10  from  the 
business  for  her  personal  needs,  although  the  books  showed  a debit 
of  £303  to  her  account.  Of  that  sum,  £184  was  paid  to  her  solicitor, 
Mr.  Cotton,  and  the  balance  represented  liabilities  upon  the  estate 
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of  the  decea-ed.  Witness  was  utterly  unable  to  explain  why  the 
business  had  proved  insolvent.  She  never  saw  the  books,  and 
throughout  relied  entirely  upon  Mr.  Bridgewater  and  her  solicitor. 
She  had  been  living  upon  rents  from  house  property  belonging  to 
her  and  profits  from  a boarding  house  which  she  had  conducted. 
The  business  cheques  were  sent  down  to  her  for  signature  by  Mr. 
Bridgewater.  It  was  in  pursuance  of  her  solicitor’s  advice  that 
she  continued  the  business  with  a view  to  its  sale  as  a going  concern, 
and  it  never  struck  her  that  she  was  embarking  upon  a dangerous 
course  by  so  doing.  Her  late  brother  waB  the  trustee  under  the 
will  of  Gapt.  Wright,  another  half-brother  to  witness,  who  left 
three  boys  and  about  £1,400  worth  of  property.  Part  of  that 
property  was  invested  in  a leasehold  house  at  Chiswick,  and  on  the 
advice  of  her  solicitor,  £300  was  raised  on  the  lease  and  uBed  to 
keep  the  business  going.  The  witness  was  also  examined  regarding 
a sum  of  £340  in  which  she  was  jointly  interested,  and  which  had 
also  been  absorbed  in  the  business.  The  examination  was  concluded. 

William  Thomas  Habbis  (trading  as  W.  T.  Harris  & Sons), 
electrical  engineer,  460  and  464,  Commercial  Road,  and  47, 
Emanuel  Street,  Portsmouth,  HantB.— This  debtor  attended  at  the 
Court  House,  St.  Thomas  Street,  Portsmouth,  on  Monday  last,  for 
his  public  examination  before  Mr.  Registrar  Renny.  The  liabilities 
were  stated  to  be  £3,150  in  respect  of  fully  secured  creditors,  and 
£55  due  to  three  others  in  respect  of  apprenticeship  premiums  and 
payable  in  full,  leaving  £678  to  rank  for  dividend.  The  debtor 
stated  that  if  he  could  realise  his  stock  and  plant  at  anything 
approaching  their  value,  he  would  be  quite  solvent,  and  have  a 
surplus.  His  stock  in  trade  and  trade  fixtures  he  valued  at  £775, 
but  stated  that  they  cost  him  nearly  double  that  sum  quite  recently. 
The  book  debts  were  estimated  to  realise  £123.  Debtor  estimated 
the  realisable  value  of  his  assets  at  £899,  which,  if  attained,  would 
leave  him  a balance  of  £166.  Replying  to  the  Official  Receiver, 
debtor  said  he  started  business  in  1899,  and  was  in  receipt  of  a 
pension  of  £42  12s.  He  had  a capital  of  £700.  He  had  never  been 
in  difficulties  with  his  trade  creditors,  nor  had  lie  been  piessed  by  any 
of  them.  Dming  the  whole  course  of  his  trading  he  had  never  had 
any  proceedings  taken  against  him  for  the  payment  of  money. 
Debtor  attributed  his  position  to  a loss  he  sustained  in  the  taking 
of  a garage  in  Emanuel  Street.  A trading  account  for  the  paBt 
year  Bhows  the  gross  profits  to  have  been  £916  13s.,  but  the  trade 
expenses  had  amounted  to  £907  4s.,  leaving  a net  profit  of  only 
£9  9s.,  which,  added  to  his  pension,  amounted  to  £52,  against  bad 
debts  £80  18s.,  and  housekeeping  expenses  £104.  The  stock  in 
trade,  plant,  machinery,  &c.,  were  of  the  value  of  £960,  but,  if 
separated,  it  would  probably  not  realise  more  than  £550.  The 
examination  was  closed.  Messrs.  E.  Whittaker  and  C.  Watts  have 
been  appointed  trustees. 

Lancelot  Walteb  de  Gbave  (trading  at  L.  W.  de  Grave  and 
as  Degrave  & Co.  and  as  Squire  & Co.),  19,  Queen  Street,  Derby, 
electrical  engineer,  &c.  This  debtor  appears  to  have  been  in  busi- 
ness for  about  10  years,  having  commenced  with  a free  capital 
of  £100,  and  he  attributes  his  present  position  to  lack  of  capital 
and  bad  trade.  The  accounts  filed  show  unsecured  liabilities 
£271  12s.  6d.,  and  net  assets  £162  19s.  Id.,  or  a deficiency  of 

£108  13s.  5d.  . ,T.  , . 

C.  Scott  Snell,  civil  and  electrical  engineer,  25,  Victoria 
Street,  S.W.,  filed  his  petition  on  July  19th,  and  a receiving 
order  was  made.  The  first  meeting  will  be  held  on  August  9th  ; 
public  examination,  September  7th. 

G.  Sutcliffe  (trading  as  G.  Sutcliffe  & Co.),  Abertillery.  A 
first  and  final  dividend  of  3s.  Id.  in  the  £ has  been  declared,  pay- 
able on  July  28th  last. 

Tantalum  Lamps.— Messrs.  Siemens  Bros.,  Tyssen 

Street,  Dalston,  inform  us  that  they  are  placing  on  the  market  the 
new  high-voltage  “ Tantalum  ” lamp  for  direct  current,  which,  as 
mentioned  in  our  last  issue,  will  give  25  c.p.  at  an  efficiency  of 
l-7  watts  for  all  voltages  between  200  and  240.  The  general 
appearance  of  the  lamp  is  similar  to  that  of  the  32- c.p.  high-voltage 
“Tantalum”  lamp.  Messrs.  Siemens  Bros,  are  issuing  a new 
leaflet  (14  B)  dealing  exclusively  with  this  lamp,  and  will  be 
pleased  to  supply  it  to  electric  il  contractors.  They  also  inform  us 
that,  owing  to  the  exceptionally  large  demand,  they  have  been 
compelled  to  obtain  a fresh  supply  of  their  “ Satisfied  Consumer” 
adhesive  labels,  which  are  becoming  known  to  the  trade  as  “ sticky- 
backs,”  and  are  supplied  free  of  charge  to  the  electrical  contractor  ; 
they  are  suitable  for  attaching  to  correspondence,  packages,  &c., 
providing  him  with  a means  of  keeping  “ Tantalum  lamps  before 
his  clients. 

Catalogues  and  Lists. — Messrs.  L.  Andrew  & Co., 

2,  Carr  Street,  Rlackfriars,  Manchester. — Wholesale  price  list  of 
insulating  materials  for  electrical  purposes — ebonite,  fibre,  press- 
spahn,  mica,  &c. 

Messes.  Victobia  Dynamo  and  Motob  Co.,  Craven  House, 
KingBway,  W.C.— Leaflet  relating  to  a.c.  motors,  two  and  three- 
phase,  50  cycles,  type  D,  in  sizes  from  £ to  85  h.p,  ; while  particu- 
lars are  given  of  33  different  combinations  of  speed  and  output, 
with  the  tfficiency,  power  factor,  &c.,  for  both  slip-ring  and  squirrel- 
cage  types,  the  shipping  weights,  &c.,  are  given  in  a short  and 
handy  list  of  18  items.  Starting  devices  are  also  listed.  A separate 
leaflet  gives  particulars  and  prices  of  a series  of  electric  pulley 
blocks,  for  hand  or  electric  travelling,  or  suspension  from  a crane 
hook,  controlled  from  the  floor  level. 

Messes.  Cookson  & Co.,  Albion  House,  59  and  61,  New  Oxford 
Street,  W.C. — Leaflets  relating  to  their  patent  electromagnetic 
sorting  machines,  of  which  a new  pattern  has  been  designed  taking 
only  100  watts  for  excitation,  “Cookson”  storage  batteries,  plates 
and  accessories,  and  motor-car  lamps. 

Messbs.  Ebnest  F.  Moy,  Ltd.,  Greenland  Place,  Camden  Town, 
N.W.  Price  list  No.  17  of  d.c.  moving-coil  instruments,  round  dial 


and  sector,  horizontal  and  vertical  edgewise,  portable,  and  combined 
ammeter  and  voltmeter  patterns,  as  well  as  separate  shunts,  &c. 
The  shunts  are  of  an  alloy  which  does  not  form  a thermo-couple 
with  the  terminal  blocks,  so  that  false  readings  are  avoided. 

The  Edison  & Swan  United  Electbic  Light  Co.,  Ltd  , Ediswan 
Buildings,  Queen  Street,  E.C.— Leaflet  No.  B.  2,157,  giving  parti- 
culars and  prices  of  their  latest  patterns  of  fittings  for  ships,  mills, 
collieries,  &c.,  and  all-porcelain  fittings  for  chemical  works  and 
Bimilar  places. 

Mb.  C.  Sohniewindt,  Neuenrade,  Westphalia. — Leaflet  relating 
to  “thorn”  dowels— an  ingenious  type  of  metal  dowel,  in  which 
the  insulator  and  the  dowel  are  both  locked  in  place  with  a 
single  nail ; various  patterns  of  tapped  dowels  with  screws,  rosettes, 
cleats,  &s.,  for  surface  wiring  are  listed. 

Messbs.  J.  H.  Holmes  & Co.,  Portland  Road,  Newcastle-on- 
Tyne. — List  No.  107  just  issued,  containing  illustrations  of  a number 
of  interesting  electrical  plants  installed  by  the  firm  for  engineering 
works,  shipyards,  railways,  and  dockyards.  One  half  of  the  publi- 
cation is  occupied  with  tabulated  details  of  such  plant,  supplied  to 
a large  number  of  customers  in  these  classes. 

Phcenix  Dynamo  Manufactubing  Co.,  Ltd.,  Thornbury  Works, 
Bradford. — Forty-page  well-illustrated  publication  wherein  are 
given  some  notes  about  the  company  and  a brief  description  of  the 
works,  followed  by  a selection  of  half-tone  views  of  P.D.M.  plant 
installed  in  large  central  stations,  and  electrical  equipments  for 
lighting  and  power  in  factories,  for  pumping,  mining,  engineering, 
wood- working,  textile  and  other  purposes. 

Mb.  D.  C.  Bate,  40,  Brazennose  Street,  Manchester. — Leaflet 
describing  the  Blake  microtector  antiseptic  telephone  cap,  for  which 
Mr.  Bate  iB  sole  agent  for  Lancs.,  Yorks.,  and  Cheshire. 

The  Westinghouse  Brake  Co.,  Ltd.,  82,  York  Road,  King’s 
Cross,  N.—  Card  describing  the  Westinghouse  silent  rocker-joint 
chain  drive  (Morse  patents),  J to  500  h.p. 

Mr.  Haydn  T.  Habbison,  11,  Victoria  Street,  S.W.— Catalogue 
of  street  lighting  apparatus  and  accessories,  including  a number  of 
fittings  specially  suitable  for  lighting  with  tungsten  lamps,  up  to 
1 000  c.p  , and  for  converting  gas  lanterns  to  electric.  Some 
useful  tables  and  data  are  included. 

Annual  Holidays— Messrs.  A.  Seage  & Co.,  London, 

W Works  and  offices  will  be  closed  from  noon  Saturday,  July 

31st,  until  Monday,  August  9th,  1909. 

Messes.  Everett,  Edqcumbb  & Co  , Ltd.,  Collindale  Works, 
Hendon,  N.W.-— Works  and  offices  will  be  closed  from  Saturday, 
July  31  at,  until  Monday,  August  9th.  A small  staff  will  attend  to 
urgent  correspondence. 

Messrs.  Mibelees  Bickebton  & Day,  Ltd.,  Hazel  Grove.— 
Works  and  offices  will  be  closed  from  noon  Saturday,  August  7th, 
until  Monday  morning,  August  16th.  A small  staff  will  be  in 
attendance  to  deal  with  urgent  correspondence. 

Messrs.  Newtons,  Ltd  , Taunton.— Works  and  offices  will  be 
closed  from  July  31st.  to  August  4th  inclusive. 

The  Crypto  Electbical  Co.,  London,  S.E. — Works  and  offices 
will  be  closed  from  12  30  o’clock  Saturday,  July  31st,  until  Monday 
morning,  August  9th.  A portion  of  the  staff  will  be  at  the  offices 
to  deal  with  urgent  correspondence. 

Cowper-Coles  Exhibits  at  the  White  City.— A new 

company  has  been  formed,  entitled  " The  Cowper-Coles  Engineering 
Co  Ltd  ” with  a working  capital  of  £40,000,  and  offices  at  82, 
Victoria  Street,  S.W.  It  is  a private  company,  formed  to  develop 
the  business  of  Sherard  Cowper-Coles  & Co.,  Ltd.,  and  no  issue 
will  be  made  to  the  public.  The  company  haB  a large  exhibit  of 
its  special  products  and  apparatus  at  the  White  City.  The  now 
well-known  sherardising  or  “ regenerative  ” process  forms  a leading 
feature  • the  merits  of  this  system  of  coating  steel  and  iron  with 
zinc  are  becoming  widely  appreciated.  The  direct  production  of 
copper  sheets,  tubes  and  wire  by  the  Cowper-Coles  centrifugal 
electrolytic  process  is  also  well  represented,  and  Mr.  Cowper-Coles  a 
metallic  parabolic  mirrors  for  searchlights,  coated  with  alternate 
bands  of  gold  and  silver,  are  shown ; it  is  claimed  for  these  that 
the  gold  mirror  gives  a remarkable  power  of  penetration,  while  its 
combination  with  silver  gives  a beam  of  exceptionally  dazzling 
effect  for  military  purposes.  Numerous  other  exhibits  of  electro- 
deposited  metals  are  shown,  including  iron,  as  well  as  a welding 
machine  for  aluminium  wires,  patent  ventilators,  and  the 
“caloriser,”  a device  for  ensuring  the  complete  combustion  of 
smoke  in  steam  boilers,  for  which  high  qualities  are  claimed. 

Sales  —Messrs.  Benjaeield  & Wood  will  shortly  sell 

bv  auction,  at  Lincoln,  an  electrical  engineer's  manufacturing  plant 
and  stock.  Messrs.  Fuller,  Horsey,  Sons  & Cassell  offer  for  sale 
a modern  electric  power  plant.  Particulars  are  given  in  our  adver- 
tisement pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Beckcnliam. — The  Council  had  before  it  this  week  a 

iroposal  to  improve  the  gas  lighting  of  Shortlands  district  with 
n verted  burners  at  a cost  of  £3  7s.  6d.  per  lamp  of  120-c.P.  The 
iroposal  has  been  adjourned  in  order  that  the  Electricity  Co 
nit, lee  may  consider  and  report  whether  it  can  provide  equally 
ffiicient  lighting  with  metallic-filament  lamps  at  lower  cost. 

Bury  (Lancs.) —The  T.C.  has  applied  to  the  B.  of  T. 

-or  permission  to  utilise  overhead  lines  for  the  transmission  of 
:ncrgy  to  the  Bolholt,  Bleachwoiks. 
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Buxton. — The  U.D.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £500  for  mains  and  services. 

Cape  Colony. — On  July  1st  the  Cape  Town  Corporation 

electricity  department  took  over  the  responsibility  of  supplying 
energy  in  bulk  to  the  Cape  Government  Railways,  and  the  Table 
Bay^Harbour  Board  The  supply  to  the  Cape  Town  Post  Office  is 
also  taken  from  the  Corporation  through  the  Railway  switchboard. 
Cables  have  been  laid  in  duplicate  by  the  Corporation,  both  to  the 
Railway  and  Docks  switchboards,  in  order  to  provide  against  a 
breakdown.  For  the  purpose  of  the  extensions  a large  quantity 
of  new  plant  has  been  installed,  the  whole  of  the  additional 
machinery  beine  of  British  manufacture.  The  engines  are 

by  Beiliss  & Morcom,  and  are  directly  coupled  to  Siemens 
alterators  generating  two-phase  current  at  2,200  volts.  The  engines 
are  capable  of  giving  a continuous  output  of  600  b.h.f.,  with  an 
overload  of  25  per  cent,  for  two  hours.  The  boilers  w«e  ®UP] V, 
by  Babcock  & Wilcox,  and  the  condensing  plant  by  W.  H.  Allen, 
of  Bedford.  There  is  also  a booster  (by  the  Phoenix  Co., 
Bradford),  for  raising  the  pressure  from  440  volts  to  550  volts 
for  working  purposes  at  the  Docks.  A battery  station  has 
been  erected  at  the  Docks,  and  equipped  by  the  Chloride  Co. 
The  switchboard  was  supplied  by  Siemens  Bros.,  and  is  of 
the  remote  control  pattern.  In  addition  to  the  tf° , stea.^' 
driven  alternators,  there  is  a motor-generator  so  that-  when  the 
lighting  load  at  the  Railway  and  Docks  is  small,  the  load  can  be 
supplied  from  the  alternator  of  this  motor-generator;  this  plant 
was  supplied  by  the  General  Electric  Co.,  of  London.  The  old 
battery  station  at  Dorp  Street  has  been  dismantled,  and  a new 
battery  shed  erected  and  equipped,  adjoining  the  Central  Electric 
Light  Works.  The  total  cost  of  the  extensions  amounts  to  about 
£25,000. 


Castleford.— The  U.D.C.  has  decided  to  object  to  the 

application  of  the  Electrical  Distribution  of  Yorkshire,  Ltd.,  for  a 
year’s  extension  of  the  electricity  prov.  order,  which  expires  on 
August  2nd,  11  by  reason  of  the  neglect  of  the  present  holders,  and 
that  other  and  better  arrangements  might  now  be  possible.”  The 
Wakefield  and  District  Light  Railway  Co.  having  intimated  that 
it  was  in  a position  to  supply  electricity  at  short  notice,  the  Council 
has  asked  the  company  to  submit  details  and  a scheme. 


Continental  Notes.— Norway.— The  municipality  of 

the  town  of  Kragerd,  has  resolved  to  erect  a municipal  power 
station,  from  which  the  town  is  to  be  supplied  with  energy 
for  electric  lighting.  The  power  required,  about  700  h.p  , will  be 
supplied  from  the  generating  station  of  the  Norwegian  Electrical 
Co.,  at  Valsfos,  about  11  miles  from  the  town,  and  will  be  trans- 
mitted through  the  carbide  factory  belonging  to  the  firm  and 
situated  in  the  town.  The  price  stipulated  in  the  contract,  per 
horse-power  per  annum,  iB  50  kroner  (£2  15s.).  It  is  proposed  to 
raise  a loan  of  150,000  kr.  (£83,500)  for  the  cost  of  the  work.  The 
municipality  of  Harstad,  in  the  North  of  Norway,  has  adopted  a 
similar  course  ; power  will  be  obtained  from  a waterfall  at  Gausvik, 
about  17  miles  from  the  town,  belonging  to  a manufacturing  com- 
pany, from  which  the  town  has  secured  up  to  1,000  h.p. 

Regarding  the  supply  to  Bergen,  of  electric  power,  the  Municipal 
Board  has  decided  in  favour  of  plans  which  have  been  worked  out 
by  a committee  with  the  view  to  harnessing  the  falls  of  the 
Samnanger  River.  The  work  is  to  be  started  at  once,  and  a sum  of 
one  million  kroner  (£55,555)  has  been  voted  for  commencing  the 
work  by  harnessing  the  first  fall,  which  is  estimated  to  yield 
7,000  h.p  at  a total  cost  of.  2£  million  kroner  (nearly  £140,000). 

’ Portugal. — The  new  central  electric  lighting  station  on  the 
Tagus,  of  Compagnie  Reunies  Gaz  et  Electricite,  of  Lisbon,  is  now 
practically  completed,  and  will  shortly  be  inaugurated.  The  plant 
comprises  10  Belleville  boilers,  a 1,500-kw.  Parsons  steam  turbine 
and  Brown-Boveri  alternator,  a similar  set  of  1,750  kw.,  and  two 
smaller  sets  of  750  kw.  capacity  each.  The  old  Boa  Vista  power 
station,  which  has  a capacity  of  1,060  kw.,  will  in  future  be 
used  as  a transformer  station,  for  converting  the  alternating  current 
from  the  Tagus  station  to  continuous  current.  The  capacity  of  the 
two  plants  is  about  9,000  h.p.  The  company  last  year  supplied 
current  to  the  extent  of  4,048,000  units,  an  increase  of  836,000  units 
over  the  preceding  12  months.  The  mains  now  extend  over 
240  km.,  a supply  being  given  not  only  to  the  whole  of  Lisbon,  but 
along  the  coast  as  far  as  Mont  Estoril,  a distance  of  25  km. 

Germany.— A central  station  is  to  be  established  at  Rudolstadt 
for  the  electric  lighting,  not  only  of  that  town,  but  also  the  neigh- 
bouring one  of  Saalfeld.  The  Siemens-Schuckert  Co.  and  A.E.G. 
are  interested  in  the  undertaking. 


Coba. — It  is  announced  on  the  authority  of  the  Belgian 
Legation  at  Havana  that  private  people  have  obtained  concessions 
for  electrical  supply  undertakings  at  Colon  and  Cienfuegos ; in 
neither  case  has  municipal  sanction  been  obtained. 

Oerby. — A L.G.B.  inquiry  was  held  last  week  into  the 

application  of  the  T.C.  for  a loan  of  £7,300  for  electrical  purposes, 
made  up  of  £5,000  for  mains,  £500  for  services,  £900  for  motors, 
£i00  for  radiators,  £500  for  transformers  and  chambers,  and  £300 
for  pipe  lines,  these  amounts  being  for  one  year’s  requirements 
only,  and  the  greater  part  being  in  connection  with  the  supply  of 
power.  There  was  no  opposition. 


Edinburgh. — The  last  year’s  surplus  on  the  electric 

light  undertaking  amounted  to  £2,071.  It  was  proposed,  at  a 
meeting  of  the  Corporation  Electric  Lighting  Committee,  that  this 
sum  be  applied  towards  the  redemption  of  the  capital  debt  on  the 
undertaking,  but  another  motion  to  apply  it  towards  the  relief  of 
the  rates  was  carried.  The  charge  for  lighting  is  to  remain 
unaltered. 


Fleetwood. — Messrs.  Broadstone,  Ltd.,  of  London,  have 
informed  the  U.D.C.  that  they  intend  applying  for  a prov.  order 
for  electric  lighting. 

Gillingham  (Rent). — A special  meeting  of  the  T.C.  was 

held  on  July  23rd  to  consider  the  appointment  of  an  expert  to 
investigate  the  E.L.  undertaking.  A list  of  12  experts  was  sub- 
mitted, but  the  question  of  an  appointment  was  deferred  to  give  the 
L.G.B.  an  opportunity  of  considering  the  report  of  the  borough 
electrical  engineer,  Mr.  Chalmers,  which  the  Board  had  not  seen 
when  it  arrived  at  its  recent  decision  with  regard  to  the  loan  of 
£5,000. 

Greenock. — The  burgh  electrical  engineer  has  prepared 

an  interesting  report  on  extensions  necessary  at  the  power  station, 
in  view  of  the  applications  for  current  by  the  Admiralty  for  the 
new  torpedo  factory  and  by  Messrs.  Scotts’  shipbuilding  and 
engineering  company.  The  latter  firm  having  secured  the  contract 
for  the  building  of  one  of  the  new  Dreadnoughts,  is  making  consider- 
able additions  to  its  power-using  plant,  and  is  prepared  to  enter 
into  an  arrangement  with  the  T.C.  to  purchase  the  whole  of  the 
energy  required  for  the  purposes  of  its  business  under  certain  con- 
ditions, the  first  being  that  the  rate  for  the  first  500,000  units  per 
annum  should  be  Id.  per  unit,  for  the  next  500,000  units,  nine- 
tenths  of  a penny,  and  for  all  in  excess  of  one  million  units  per 
annum,  eight-tenths  of  a penny.  The  engineer  reports  favourably 
on  the  proposal,  and  deals  with  proposed  extensions  to  the 
generating  plant  to  meet  the  increased  supply  to  Scotts’  works  and 
the  Admiralty  factory.  He  estimates  the  cost  of  this  extension  at 
about  £10,000,  which  sum  does  not  include  the  cost  of  the  cable  to 
the  torpedo  factory  or  Messrs.  Scotts,  which  he  places  at  £2,150  to 
the  former  and  £420  to  the  latter,  making  a total  for  the  whole 
extension  of  £12,482.  It  is  understood  that  the  offer  of  the  British 
Westinghouse  Co.  has  been  conditionally  accepted  for  providing 
the  whole  of  the  engine  room  plant  for  the  extension  at  a cost  of 
£4,300. 

Llandudno.  — The  experiments  conducted  by  the 
Lighting  Committee  as  to  the  relative  advantages  of  electricity 
and  incandescent  gas  for  lighting  the  Promenade,  terminated  last 
week,  when  the  Council,  on  the  recommendation  of  the  Committee, 
decided  to  adhere  to  electricity  for  the  present. 

London. — Fulham. — The  borough  E.L.  engineer  having 

reported  favourably  on  the  changing-over  of  the  Town  Hall  in- 
stallation from  carbon  to  metal  - filament  lamps,  has  been 
authorised  to  carry  out  the  work  at  a cost  of  £208.  The  present 
cost  of  lighting  is  £417  per  annum,  and  the  estimated  cost,  after 
the  change-over,  is  £184. 

The  Electricity  Committee  having  tried  metal  - filament  lamps 
for  lighting  Fulham  Palace  Road,  in  lieu  of  the  present  arc  lighting, 
recommends  that  the  whole  of  the  lighting  in  that  road,  also  in 
High  Street,  Fulham,  should  be  converted  at  an  estimated  cost  of 
£507. 

Stepney. — The  B.C.  is  to  enter  into  an  agreement  with  the 
Poplar  B.C.  for  a minimum  supply  of  500,000  units  by  September 
30th,  by  a continuous  250-kw.  load,  at  a price  of  ’3d.  per  unit  for 
energy  supplied  untransformed  at  the  Limehouse  sub-station.  The 
supply  is  required  during  the  transfer  of  certain  plant  from  the 
Osborn  Street  Btation  to  the  new  building  at  Blyth’s  Wharf. 

Poplar  —The  fifth  annual  report  of  Mr.  Horace  Bowden  on  the 
work  of  the  electric  supply  department  for  the  past  year  shows  a 
net  revenue  of  £37,810  and  a gross  profit  of  £18,342  ; after  meeting 
loan  charges  amounting  to  £14,662,  and  allowing  for  certain 
minor  additions  and  deductions,  the  net  surplus  was  £3,218. 
During  the  year  5,845,692  units  were  sold,  including  1,083,523  units 
for  private  lighting ; 3,972,099  for  power  and  789,690  units  for 
public  lighting.  The  average  prices  received  were : private  lighting, 
3-337d. ; power,  1057d.,  and  public  lighting  T5d.  per  unit ; and  the 
total  works  costs  amounted  to  -799d.  per  unit,  with  a load-factor  of 
23'83  per  cent,  and  a maximum  load  of  2,800  kw. 

New  South  Wales. — The  Newtown  Municipal  Council 

haB  had  under  consideration  the  question  of  electric  lighting,  Major 
Cardew  having  reported  on  the  matter. 

The  Moree  Municipal  Council  has  applied  for  permission  to 
borrow  £3,900  for  public  and  private  electric  lighting  work. 

The  last  portion  of  the  Sydney  City  Council’s  electric  lighting 
plant  has  recently  been  converted  from  single  to  three-phase  by 
Messrs.  Noyes  Bros.,  Ltd. 

New  Zealand. — The  Wellington  Municipal  Electricity 

Department  earned  some  £44,321  last  year,  and  after  meeting 
financial  charges,  &c.,  there  was  a surplus  of  £4,272. 

Northampton. — The  Markets  and  Town  Hall  Com- 
mittee has  recommended  the  T.C.  not  to  proceed  with  the  scheme 
for  generating  electricity  for  lighting  the  Town  Hall  and  offices,  on 
account  of  the  expense,  which  is  estimated  at  £2,134,  exclusive  of 
the  provision  of  a building  for  the  plant.  With  a view  of  reducing 
the  present  cost  of  lighting,  4}d.  per  unit  with  an  annual  con- 
sumption of  from  16,000  to  17,000  units,  metallic-filament  lamps 
are  to  be  experimented  with  as  renewals  are  required. 

Penzance. — The  B.  of  T.  has  informed  the  T.C.  that 

it  is.  intended  to  revoke  the  E.L.  order  granted  to  a company  in 
1904,  and  the  Council  has  decided  to  take  no  action  in  the  matter. 

Preston. — The  T.C.  has  been  recommended  not  to 

purchase  the  undertaking  of  the  National  Electric  Supply 
Co.,  Ltd. 
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St.  Ives. — Messrs.  Foote  & Milne  have  informed  the 

T. C.  that  they  intend  applying  to  the  B.  of  T.  for  a prov.  order 
for  E.L. 

Sheffield. — On  July  21st  a L.G.B.  inquiry  was  held 

relative  to  the  application  of  the  T.C.  for  a loan  of  £56,000  for 
eleotricity  purposes.  There  was  no  opposition.  It  was  mentioned 
that  the  T.C,  was  seeking  to  extend  the  mains  to  Tinsley  with  the 
consent  of  the  Yorkshire  Electric  Power  Co.,  in  whose  area  the 
district  is. 

Stoke-on-Trent. — The  L.G.B.  has  declined  at  the  present 

time  to  sanction  a loan  to  the  T.C.  of  £650  for  the  installation  of 
a water-cooling  plant  at  the  electricity  works. 

Stourbridge — The  Midland  Electric  Corporation  for 

Power  Distribution,  Ltd.,  is  about  to  commence  the  laying  of 
mains  in  the  town,  and  it  is  anticipated  that  a supply  of  energy  will 
be  available  by  October.  For  private  lighting  the  price  will  be 
4d.  per  unit,  less  Jd.  per  unit  for  prompt  payment  of  accounts  ; and 
for  shops,  public  houses,  and  other  places  where  there  will  be 
long-hour  lighting,  the  discount  will  be  l^d.  per  unit. 

Sutton  (Surrey). — In  regard  to  the  recent  proposed 

increase  of  charge  for  current  by  the  South  Metropolitan  Electric 
Lighting  and  Tramways  Co.,  the  Town  Clerk  has  been  instructed 
to  write  to  the  company,  that  it  appeared  to  the  Council  that  the 
Board  of  Trade  could  be  approached  with  reference  to  the 
reasonableness  of  the  charges  for  current,  but  that  before  consider- 
ing this  it  was  suggested  that  a friendly  conference  with  the  com- 
pany upon  the  matter,  at  which  the  views  of  the  various  interested 
parties  could  be  given,  might  be  advisable. 

Swan  age. — Messrs.  Foote  & Milne,  Ltd.,  have  given  the 

U. D.C.  notice  that  they  intend  applying  for  a prov.  order  for 
electric  light. 

Transvaal. — The  Nylstroom  municipal  authorities  are 

arranging  to  install  electric  lighting.  The  directors  of  the  City 
Deep,  Ltd,,  have  offered  a handsome  bonus  to  the  Victoria  Falls 
and  Transvaal  Power  Co.,  Ltd.,  to  supply  power  this  month, 
i.e.,  three  months  ahead  of  the  specified  time. 

A special  report  of  the  Select  Committee  on  the  Transvaal 
Electrical  Energy  Private  Bill,  recommending  that  the  proceed- 
ings of  the  Council  on  the  Bill  be  suspended,  and  resumed  in  the 
following  session,  has  been  adopted  by  the  Legislative  Council. 

I Abridge. — The  Board  of  Guardians  at  its  last  meeting 

considered  matters  in  relation  to  the  lighting  of  the  workhouse. 
The  chairman  (Mr.  Stilwel)  said  the  medical  officer  had  reported  in 
favour  of  electric  lighting.  He  (the  speaker)  was  of  opinion  that 
gas  was  the  cheaper,  but  that  electricity  would  be  the  better  both 
as  regards  the  purity  of  the  atmosphere  and  the  cost  of  keeping  the 
establishment  clean.  Mr.  Houlder  pointed  out  that  up  to  the 
present  they  bad  received  no  estimates  as  to  the  cost  of  the 
suggested  alterations  in  the  lighting.  Mr.  De  Baiis  said  that  the 
electric  lighting  company  charged  5d.  per  unit,  and  he  suggested 
that  the  Guardians  could  generate  electricity  at  a very  much  cheaper 
rate.  He  moved  “ That  subject  to  the  cost  being  hereafter  approved, 
it  is  desirable  that  a system  of  electric  lighting  should  be  installed, 
the  light  to  be  generated  by  a plant  owned  by  the  Guardians.” 
Mr.  Bailey  pointed  out,  that  gas  was  supplied  to  the  workhouse 
at  3s.  3d.,  which,  considering  that  the  price  in  London  was  3s.,  was 
very  fair.  The  company  had  even  promised  a reduction  on  the 
3s.  3d.  Mr.  De  Salis’s  proposal  was  rejected  by  7 votes  to  4,  and 
a committee  was  appointed  to  go  into  the  whole  question  and 
report  to  the  Board. 

Walthamstow. — The  electrical  engineer  has  prepared  a 

report  with  regard  to  the  proposed  extension  to  Highams  Park. 
He  estimates  the  total  cost  at  £6,828  made  up  as  follows: — Con- 
verting plant  at  works  and  transformer  sub-station,  £2,060  ; 
high-tension  cable  and  spare  conduits,  £2,554  ; distributing 
cables,  £2,214.  The  last  mentioned  amount  would  cover  the  laying 
of  distributing  cables  in  13  roads.  He  did  not  think  the  revenue 
to  be  derived  during  the  first  two  or  three  years  would  meet  the 
loan  repayments  and  interest  on  the  outlay,  but  ultimately  as  the 
district  developed,  there  appeared  to  be  no  reason  why  it  should 
not  be  financially  successful.  The  Electricity  Committee  has 
decided  in  favour  of  adjourning  the  consideration  of  the  matter  for 
two  months,  and  has  also  adjourned  the  consideration  of  the 
conversion  of  the  whole  of  the  street  gas  lamps,  excluding  thoBe  in 
Highams  Park,  to  electric  light.  In  regard  to  the  last- mentioned 
scheme  the  electrical  engineer  is  to  submit  a detailed  report  to 
each  member  of  the  Council.  A special  meeting  of  the  Committee 
is  afterwards  to  be  held  to  go  into  the  matter. 

West  Ham. — The  report  of  Mr.  A.  H.  Seabrook  on  the 

working  of  this  undertaking  to  March  31st  last  shows  a credit 
balance  of  £3,854  on  the  year’s  working,  an  improvement  over  the 
previous  year  of  £8,522,  which  is  attributed  to  the  increased  power 
business.  The  revenue  from  lighting  actually  decreased  from 
£23,996  in  1907-8,  to  £22,784,  due  to  well-known  causes,  but  there 
was  an  increase  in  power  revenue  of  nearly  £8,200.  The  output 
for  the  year  amounted  to  15,522,065  units,  as  compared  with 
11,299,783  units  in  the  previous  year.  The  former  amount  includes 
1,928,528  units  for  lighting,  785,157  for  public  lighting ; 8,190,453 
for  power  and  heating  ; and  4,617,927  units  for  traction.  As  regards 
the  output  for  power,  this  shows  an  increase  of  practically  100  per 
cent.,  the  motors  connected  increasing  from  445,  of  6,224  h.p.,  to 
833,  of  8,683  h.p.  The  maximum  demand  on  the  station  was 
6,100  kw.,  and  the  load  factor  291.  The  total  revenue  amounted 
to  £67,202,  and  the  gross  profit  to  £33,365,  or  7‘78  per  cent,  on  the 


capital.  The  total  works  costs  fell  from  '72d.  per  unit  in  1908  to 
•52d.  per  unit  in  the  past  year  ; while  the  average  price  during  the 
past  year  for  all  classes  of  supply  amounted  to  l'02d.  per  unit,  and 
for  individual  supplies  was  as  follows:  Private  lighting,  2'72d. ; 
public  lighting,  153d. ; power,  -591d. ; and  traction,  '997d.  per 
unit. 


TRAMWAY  and  RAILWAY  NOTES. 


Continental  Notes. — Norway. — In  Drammen,  at  the 

Christianiafiord,  a company  has  recently  been  formed  for  the  pur- 
pose of  building  a new  electric  rail-less  tramway.  Nearly  the 
whole  of  the  share  capital,  which  is  fixed  at  about  £8,000,  has  been 
subscribed  for,  and  the  work  will  be  commenced  in  the  near 
future. 

Hungary. — An  electric  generating  station  is  about  to  be 
established  in  the  town  of  Czinkota  for  the  supply  of  the  current 
required  for  the  local  electric  tramway. 

Austria  — A public  service  of  electrical  motor  vehicles  on  the 
Mercedes  Electrique-Stoll  system  has  just  been  inaugurated 
between  Liesung  and  Kalksburg,  a distance  of  about  2 miles.  The 
cars  take  the  necessary  current  from  overhead  conductors. 

Gebmany. — A project  has  been  brought  forward  in  Germany  for 
the  construction  of  a suspended  electric  railway  between  the  island 
of  Nordeney  and  Norddeicb,  which  is  the  present  starting  point  for 
steamers  to  this  island  in  the  North  Sea.  By  this  means  the  sea 
journey  by  ship  would  be  avoided,  and  a connection  established 
which  would  permit  of  the  passage  from  the  terminal  railway 
station  on  this  part  of  the  Continent  to  the  well-known  seaside 
resort  being  accomplished  in  the  course  of  a few  minutes.  The 
length  of  the  proposed  railway  would  be  about  6'2  miles,  and  the 
line  would  be  carried  on  concrete  columns  arranged  on  the  sand- 
banks of  the  shallows.  It  is  intended  to  provide  a double  track 
and  a 10  minutes’  passenger  service  of  trains  in  operation  only 
during  the  day,  whilst  the  line  would  be  exclusively  used  for  the 
transport  of  goods  in  the  night.  The  estimated  expenditure  on  the 
construction  of  the  railway,  which  would  be  furnished  with  power 
from  the  Wiesmoor  electricity  works,  shortly  to  be  opened,  is  put 
at  £100,000.  It  is  assumed  that  the  Government  would  financially 
participate  in  the  undertaking,  as  its  execution  would  render  a large 
outlay  on  harbour  and  railway  works  at  Norddeich  quite 
unnecessary. 

Turkey  in  Asia  — A third  line  of  electric  tramways  has  just 
been  completed  and  put  in  operation  in  the  town  of  Bayreuth- 

France. — The  first  section  of  the  electric  funicular  railway  from 
Le  Fayet  to  the  summit  of  Mont  Blanc  was  opened  to  the  public 
on  July  25th  ; the  section  reaches  to  Col  de  Voza,  5,495  ft.  altitude, 
covering  some  km  , with  grades  of  1 in  5 to  1 in  12.  The  line  is 
constructed  in  the  open,  and  work  is  to  be  commenced  shortly  on 
the  next  section,  8 km.  long,  to  Tete  Rousse,  10,300  ft.  high. 

Hevonport. — In  April  last  the  Corporation  issued 
summonses  against  the  Devonport  and  District  Tramways  Co.  for 
failing  to  run  a service  which  had  been  prescribed  by  the  Corpora- 
tion upon  the  tramways  in  the  borough  leased  by  the  Corporation 
to  the  company,  and  also  for  failing  to  run  certain  workmen’s  cars 
on  such  lines.  Before  the  summonses  were  heard,  the  company 
applied  ex  parte  to  the  Divisional  Court  for  a rule  of  prohibition  to 
prevent  the  magistrates  from  hearing  the  summonses.  The 
Corporation,  ou  the  14th  and  15th  ult.,  showed  cause  against  the  rule 
being  made  absolute,  when  the  Divisional  Court  gave  judgment  in 
favour  of  the  Corporation,  and  discharged  the  rule  with  costs.  The 
company  gave  notice  of  appeal  from  this  deciden.  We  understand 
that  the  notice  of  appeal  has  now  been  formally  withdrawn  by  the 
company,  and  that  the  summonses  will  come  on  for  hearing  before 
the  Devonport  magistrates. 

East  London  Hailway.— The  directors’ report  for  the 
half-year  to  April  30th  last,  touches  on  the  question  of  electrical 
working,  as  usual.  It  is  pointed  out  that  as  the  Brighton  Co.’s 
Victoria- London  Bridge  line  is  not  yet  working,  no  data  as  to  the 
comparative  cost  of  working  the  overhead  and  third-rail  systems  are 
yet  available,  and  therefore  the  directors  are  unable  to  make  any 
suggestion  as  to  electrification  at  present. 

Ilford. — For  the  fiist  year  since  the  tramways  were  laid 
down  in  1903,  the  working  (during  the  past  twelve  months)  has 
resulted  in  a loss.  This  was  due  to  the  motor-’bus  competition, 
owing  to  which  an  increased  service  of  cars  was  run  on  the  High 
Road  and  Ilford  Lane  route.  There  was  an  increase  of  expenditure 
of  £1,020  caused  solely  by  this  increased  service,  while,  on  the  other 
hand,  there  was  a decrease  on  receipts  of  £526.  These  two  figures 
had  turned  the  net  profit  of  £1,401  in  1908  into  a net  loss  in  1909 
of  £1,431.  For  the  three  months  ending  June  there  had  been  an 
increase  in  the  revenue  of  £600,  there  being  also  a decrease  in  car- 
mileage  and  current  consumed. 

Keynsham. — The  Bath  Electric  Tramways  Co.  has 

applied  to  the  B.  of  T.  for  an  extension  of  three  years  for  the 
construction  of  the  tramways  to  Keynsham. 

Liverpool.  — The  City  Council  has  received  for  con- 
sideration a recommendation  from  the  Tramways  and  Electricity 
Committee  that  a supplementary  estimate  for  £11,112  be  approved 
for  the  doubling  of  the  tramway  lines,  &c.,  in  Netherfteld  Road. 
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Liverpool-Soutbport  Railway.— Through  the  break- 
down of  a h.t.  cable  at  the  Formby  generating  station  of  the 
Lancashire  and  Yorkshire  Railway,  traffic  on  the  electrified  section 
of  the  railway  between  Liverpool  and  Southport  was  disorganised 
for  some  time  on  Thursday  morning.  The  supply  of  current 
between  Formby  (which  is  near  to  Southport)  and  Liverpool  was 
cut  off,  but  the  railway  staff  made  temporary  arrangements  for  the 
conveyance  of  passengers  by  using  steam  engines,  and  in  the  course 
of  the  day  the  cable  was  repaired,  traffic  being  resumed  on  Friday 
morning. 

New  South  Wales.— The  Sydney  suburban  authorities 
have  been  invited  to  join  a movement  with  a view  to  persuading 
the  Government  to  consider  the  advisability  of  electrifying  the 
whole  of  the  suburban  railways. 

The  Railway  Commissioners  have  now  decided  to  electrify  tne 
Newcastle  tramways. 

Portsmouth. — The  Tramway  Committee  has  found  that 
the  result  of  the  year’s  working  is  a profit  balance  of  £2,297,  which 
has  been  arrived  at  after  every  charge  on  the  undertaking  has  been 
liquidated,  allowing  for  interest  and  sinking  fund  and  putting 
aside  the  usual  amount  of  £10,900  for  maintenance  and  £2,500  for 
insurance.  The  Finance  Sub-Committee  is  to  consider  the  question 
of  the  disposal  of  the  balance,  which  may  be  applied  to  the  relief 

of  the  rates.  „ ^ . 

The  Mayor  of  Portsmouth  (Councillor  J.  Baggs)  acted  as  tramway 
motorman  on  Tuesday  last  week,  when  he  drove  the  gaily-bedecked 
car  containing  the  members  of  the  Corporation  over  the  extension 
of  the  tramways  from  Fratton  Bridge  to  Milton.  Afterwards  bis 
Worship  drove  the  whole  of  the  way  from  the  Milton  terminus  to 
the  Town  Hall,  where  the  party  adjourned  to  the  Banqueting 
Room  and  were  entertained  by  the  Mayor  to  lunch.  This  exten- 
sion has  been  finished,  and  is  now  working,  before  the  provisional 
order  authorising  its  construction  has  been  granted,  and  there  has 
been  a saving  on  the  estimated  cost  of  over  £3,000.  The  total  cost  of 
the  work  was  £11,341  16s.  4d.,  and  the  estimate  was  £14,407.  The 
saving  was  in  the  cost  of  materials. 

Tasmania. — The  Launceston  City  Council,  having 

failed  to  come  to  an  arrangement  with  the  London  syndicate  for  the 
construction  of  the  tramways,  is  taking  a poll  of  the  citizens,  with 
a view  to  obtaining  sanction  for  itself  to  construct  and  work  the 

lines. 

Transvaal. — An  electric  railway  between  Johannesburg 

and  Pretoria  is  being  advocated  locally. 

West  Australia. — A loan  of  £30,000  is  to  be  obtained 

to  extend  the  Fremantle  Municipal  electric  tramways. 

West  Bromwich. — The  Highways  Committee  of  the 

Corporation  has  issued  a report  dealing  with  certain  matters  in 
dispute  between  itself  and  the  South  Staffordshire  (Lessee) 
Co.  regarding  the  working  of  the  tramways  in  the  borough.  The 
Committee  claims  that,  by  an  agreement  which  the  Town  Council 
entered  into  with  the  company  in  December,  1905,  and  in  con- 
sideration of  a number  of  concessions,  including  the  substitution  of 
another  system  for  the  Quin  cut-out  system,  the  running  of  a less 
frequent  service,  and  also  of  smaller  cars,  the  company  covenanted 
to  take  from  the  Corporation  a minimum  supply  of  electrical  energy 
of  900,000  units  per  annum  instead  of  a minimum  of  300,000  units 
per  annum  at  the  prices  fixed  by  the  lease,  this  minimum  to  be  con- 
tinued during  the  term  of  the  lease.  The  company  had  ever  Bince 
that  time  had  the  benefit  of  the  concession  made  by  the  Council,  but 
they  had  refused  to  execute  the  agreement  on  the  ground  that  it  was 
not  part  of  the  arrangement  that  they  were  to  pay  for  a minimum 
supply  of  electrical  energy  equal  to  900,000  units  per  annum  at  the 
prices  fixed  by  the  original  lease  during  the  remainder  of  the  term 
of  the  lease.  The  Committee  states  that  it  has  no  hesitation  in 
declaring  that  the  increase  of  the  minimum  supply  was  an  important 
factor  in  persuading  it  to  grant  the  concessions  asked  for  by  the 
company.  The  Committee,  having  received  this  definite  refusal  on 
the  part  of  the  company  to  complete,  has  instructed  the  town  clerk 
to  write  to  the  tramways  company  requiring  the  agreement  as 
settled  by  him  with  the  8outh  Staffordshire  Tramways  (Lessee)  Co. 
to  be  sealed  within  14  days,  or  in  default,  to  take  proceedings  to 
compel  them  to  comply  with  the  terms  of  the  original  lease. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — It  is  probable  that  the  Eastern  Extension 

and  China  Telegraph  Co.  will  soon  pick  up  their  cables  between 
Low  Head,  Tasmania,  and  Flinders,  Victoria,  thus  leaving  the 
telegraphic  business  in  the  hands  of  the  Commonwealth  Adminis- 
tration. 

Brazil. — A new  radio-telegraphic  installation  has  been 
erected  on  the  Morro  da  Babylonia,  Rio  de  Janeiro,  on  the  Tele- 
funken  system.  The  station  is  250  metres  above  the  sea-level,  and 
has  a radius  of  200  km. 

Cheaper  Cables. — The  British,  Indian  and  Australasian 

Governments  having  agreed  to  bear  their  rateable  share  of  the 
reduction,  the  tariffs  for  Press  telegrams  exchanged  between  Great 
Britain  and  the  under-mentioned  countries,  via  Eastern  or  via 
Indo,  will,  from  the  1st  prox.,  be  reduced  as  follows : — India  and 


Burma,  to  9d.  per  word ; Ceylon,  to  9Jd.  per  word ; Australia, 
Tasmania  and  New  Zealand,  to  9d.  per  woTd.  The  rates  to  South 
Africa  have  also  been  reduced  by  about  3d.  a word. 

France. — In  appointing  it.  Millerand  as  Minister  of 

Public  Works,  the  new  Government  has  placed  him  in  direct 
personal  control  of  the  Department  of  Posts  and  Telegraphs,  which 
was  previously  headed  by  an  Under- Secretary  of  State,  M.  Simyan 
being  the  last  to  hold  that  appointment.  M.  Millerand  states  that 
his  first  aim  will  be  to  reorganise  the  telephone  service,  and  to 
promote  the  adoption  of  a measure  determining  the  exact  status, of 
State  employ  6s,  particularly  of  civil  servants. 

Telegraphic  Interruptions: — 

Tangier-Oadiz ...  ...  •••  May  19,  1909 

Assab-Perim  ...  ...  ...  ...  •••  July  8,  1909 

Wireless  Telegraphy. — Referring  to  the  decision  of 

the  Government  that  it  was  desirable  that,  at  any  rate,  the 
principal  wireless  stations  for  communication  with  ships  should  be 
not  in  private  hands,  but  in  the  hands  of  the  Government,  Mr. 
Buxton  recently  remarked  that  no  licences  for  such  stations  had 
been  given  or  promised  for  more  than  three  years  from  the  present 
time,  and  therefore  in  any  case  the  Government  would  be  able  to 
take  the  service  into  its  own  hands.  “ But  I think  it  would  be 
desirable,”  he  added,  “ to  anticipate  that  date  and  take  over  the 
stations  at  once  if  it  is  found  possible,  as  I hope  it  may  be,  to  m ke 
an  arrangement  for  that  purpose  which  will  be  acceptable  to  the 
Marconi  Co.  and  other  interests  concerned  ."—Daily  Teler/raph. 

Referring  to  the  negotiations  mentioned  by  Mr.  Buxton,  having 
for  their  object  the  acquisition  of  the  Marconi  wireless  stations 
round  the  coast,  the  deputy-manager  of  Marconi’s  Wireless  Tele- 
graph Co.  pointed  out  to  the  Press  Association  that  the  licences 
were  originally  granted  for  eight  years,  and  as  the  company  had 
“provided  a thoroughly  efficient  public  service  during  the  past  five 
years,”  and  was  still  in  a position  to  do  so,  it  was  hardly  reasonable 
to  suppose  that  Mr.  Buxton,  three  years  hence,  would  desire  to  give 
effect  to  his  suggestion,  which  would  practically  amount  to  con- 
fiscation of  the  company’s  property.  Mr.  Marconi  stated  that  the 
offer  made  by  the  Post  Office  was  so  inadequate  that  the  directors 
of  the  Marconi  Co.  decided  that  it  could  not  be  accepted. 

The  arrangements  hitherto  in  force  for  the  transmission  of  radio- 
telegrams  to  his  Majesty’s  ships  through  coast  stations  have  been 
discontinued,  and  the  Post  Office  will  no  longer  accept  such  tele- 
grams. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.  — Melbourne.  — August  4th.  Overhead 
travelling  crane  for  the  Council.  See  “ Official  Notices  ” June  11th. 

Ten  100-number  switchboards  for  the  Postmaster-General’s 
department  in  New  South  Wales.  See  “Official  Notices”  July  16th. 

New  South  Wales. — Telephone  material  for  the  P.M  G.  See 
“ Official  Notices  ” July  23rd. 

Ballinasloe. — September  10th.  The  Committee  of 

Management  of  the  Ballinasloe  District  Lunatic  Asylum  wants 
tenders  for  the  supply  and  erection  of  overhead  cables.  See 
“ Official  Notices  ” to-day. 

Canada. — Winnipeg. — August  2nd  and  16th.  The  city 

of  Winnipeg  is  advertising  for  tenders  for  the  hydraulic  and 
electric  equipment  of  the  generating  station  now  under  construction 
on  the  Winnipeg  River,  at  Thirty-foot  Falls.  Some  particulars 
were  given  in  this  column  on  July  2nd. 

Cleckheaton. — The  U.D.C.  wants  tenders  for  the  pur- 
chase of  two  battery  regulating  switches.  See  “ Official  Notices  ” 
to-day. 

France. — Paris. — August  18th.  The  Under-Secretary 

for  Posts  and  Telegraphs,  103,  Rue  de  Grenelle,  Paris,  requires 
tenders  for  75  stamping  machines  worked  by  electric  motors. 

August  11th. — The  Direction  de  la  Manufacture  d’Armes  at 
CbJtellerault  (Vienne)  requires  tenders  for  cables,  copper  wire,  and 
dynamo  construction  material  (11  lots). 

August  5th.  The  Under-Secretary  for  Posts  and  Telegraphs, 
103,  Rue  de  Grenelle,  Paris,  requires  tenders  for  telegraph 
apparatus  and  accessories ; also  by  August  3rd  for  a number  of 
tools  required  to  repair  telephone  and  telegraph  installations  and 
apparatus. 

Germany.— August  4th.  The  gap,  water  and  electricity 

authorities  in  Dresden  are  inviting  tenders  for  the  supply  and 
erection  of  two  700-kw.  dynamos. 

Cologne. — August  25th.  The  Municipal  Council  requires  tenders 
for  four  electrically-driven  cranes. 

The  Stadtisches  Maschinenbauamt,  Cologne,  is  inviting  tenders 
until  August  25th  for  the  supply  of  four  electrically-operated 
cranes. 

Italy. — August  10th.  The  Italian  State  Railway 
authorities  in  Rome  are  inviting  tenders  from  foreign  as  well  as  from 
home  makers  for  the  supply  of  100,000  metres  of  telegraph  cable. 

August  18th. — The  Italian  State  Railway  authorities  in  Rome 
are  inviting  tenders  for  the  supply  of  3ix  electrically-operated 
drop  hammers. 
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Keighley. — August  7th.  Two  1,000-kw.  turbo-alter- 
nators with  condensers,  and  two  water-tube  boilers  for  the  electricity 
department.  See  “ Official  Notices  ” July  16th. 

London. — Gr.P.O. — August  9th.  CreosotiDg  telegraph 
poles  for  the  P.M.G.  Mr.  G.  Morgan,  Controller  of  Stores,  17-19, 
Bedford  Street,  W.C. 

Russia. — September  13th.  The  municipal  authorities 

of  Bachmouth  (Government  of  Ekaterinoslav)  are  inviting  tenders 
for  the  concession  for  the  public  electric  lighting  of  the  town. 

Salford. — August  9th.  The  Corporation  wants  tenders 
for  the  purchase  of  a steam  dynamo  of  120  kw.  See  “ Official 
Notices  ” to-day. 

Spain. — August  26th.  Sixty  years’  electric  tramway 
concession  (between  Monachil  and  the  suburbs  of  Gabia  Grande, 
Granada  province).  Tenders,  with  £130  deposit,  to  Direccion 
General  de  Obras  Publicas,  Madrid. 

August  27th. — Tenders  are  invited  by  the  Direccion  General  de 
Obras  Publicas,  at  Madrid,  for  the  taking  over  of  a concession  for 
the  building  and  working  of  a system  of  electric  tramways  in 
Barcelona.  A deposit  of  40,596  pesetas  must  accompany  the 
tender. 

Turkey. — The  Ministry  of  Marine,  in  Constantinople, 

invites  tenders  for  the  supply  of  electrical  apparatus  for  the 
Imperial  fleet.  Inquiries  should  be  addressed  to  the  Conseil  de  la 
Marine,  Constantinople. — B.  of  T.  Journal. 

York. — August  27th.  The  Corporation  wants  tenders 
for  18  double-deck  electric  tramcars  and  a watering . car.  See 
“ Official  Notices  ” to-day. 


CLOSED. 

Bedford.  — The  Electricity  Works,  Cauldwell  Road, 
Bedford,  have  placed  an  order  with  Messrs.  Ed.  Bennis  & Co.,  Ltd., 
Little  Hulton,  Bolton,  for  one  pair  of  “ Bennis  ” 1909-model  high- 
duty  coking  stokers  and  self-cleaning  compressed-air  furnaces  for 
an  8-ft.  Lancashire  boiler. 

Belgium. — Four  concerns  submitted  tenders  for  the 
extension  of  the  electric  lighting  undertaking  in  the  town  of 
Tongres,  the  lowest  being  that  of  the  Compagnie  Beige  Siemens- 
Schuckert,  of  Brussels. 

Birmiogham.  — The  District  Drainage  Board  has 

accepted  the  tender  of  Messrs.  Crompton  & Co.  for  a motor  and 
pump  for  the  Saltley  pumping  station,  at  £877  ; and  that  of  the 
General  Electric  Co.,  Witton,  for  similar  plant  at  the  Minworth 
station,  at  £423  10s. 

Cape  Colony. — African  Engineering  states  that  Henley’s 

(S.A.)  Telegraph  Works  have  received  an  order  for  some  cables  in 
connection  with  the  lighting  of  Green  and  Sea  Points,  Cape  Colony. 
Messrs.  W.  T.  Glover  & Co.,  of  Manchester,  are  supplying  the  over- 
head wires  for  the  same  lighting. 

Dudley. — The  Springsmire  Electricity  Works  have  placed 
an  order  with  Messrs.  Ed.  Bennis  & Co.,  Ltd.,  Bolton,  for 
one  pair  of  “ Bennis  ” stokers  and  compressed-air  furnaces  for  a 
Babcock  boiler. 

Greenock. — The  Corporation  has  placed  a contract  for 

one  1,000-kw.  turbo-alternator,  one  7 50-kw.  alternator,  high-tension 
switchboards,  and  two  450-kw.  rotary  converters  and  sub-station 
switchboard  with  the  British  Westinghouse  Electric  and  Manu- 
facturing Co.,  Ltd. 

Ilford. — The  Education  Committee  has  accepted  the 

tender  of  Mr.  Edgar  Porter,  of  221,  High  Road,  Ilford,  for  the 
electric  light  installation  at  the  new  schools  at  Goodmayes,  at 

£333  8 s. 

Llandudno. — The  Tramways  Co.,  for  which  Messrs* 

Stephen  8ellon  & Partners  are  consulting  engineers,  has  awarded  a 
contract  for  seven  Warner  trucks  (non-parallel  axle),  with  10-ft. 
wheel  base,  to  Messrs.  Mountain  & Gibson,  Ltd.,  of  Bury,  Lancashire. 

London. — The  L.C.C.  has  accepted  the  tender  of  Messrs' 
Hurst,  Nelson  & Co.,  Ltd.,  for  the  supply  of  a special  truck,  fitted 
with  two  sets  of  mechanical  brakes,  &c.,  for  use  on  steep  gradients, 
at  £247,  with  £40  for  extra  work  if  required. 

Contracts  have  been  placed  with  Messrs.  G.  Hayward  & Co., 
Ltd.,  for  the  supply  of  10  travelling  platforms  for  painting  cars  at 
the  Holloway  car-Bbed,  and  41  movable  platforms  for  cleaning  cars 
at  Norwood  car-shed ; with  the  British  Westinghouse  Co.  for 
repairs  to  that  company’s  motor-generators  at  an  estimated  cost  of 
£2,163  ; with  Messrs.  Cammell,  Laird  & Co.,  Ltd.,  for  steel  tires,  at 
£2,473  15 and  with  Messrs.  Hurst,  Nelson  & Co.,  Ltd.,  for  260 
destination  indicator  boxes  for  cars,  at  £799  10s. 

Stei  ney.— For  the  supply  of  cable  required  at  the  Blyth’s  Wharf 
station,  the  Electricity  Committee  recommends  the  acceptance  of 
the  tenders  of  (a)  W.  Geipel  & Co.  for  30  yd.  0 3 sq.  in.  paper- 
insulated  cable,  at  £30  5s.  7d.,  and  110  yd.  0 05  sq.  in.  rubber- 
coveTcd  and  fireproofed  cable,  at  £20  6s.;  (b)  Baxter  & Gaunter, 
300  yd.  10  sq.  in.  rubber-covered  and  fireproofed  cable,  at  £270. 


Fulham. — The  B.O.  has  placed  an  order  through  the  architect, 
with  Messrs.  Higgins  & Griffiths,  at  £57  10s.,  for  special  electric  light 
fittings  for  the  new  central  library.  The  order  for  the  plain 
electric  light  fittings  is  to  be  placed  by  the  electrical  engineer  at 
an  estimated  cost  of  £142  10s.,  so  that  the  Council  may  get  the 
benefit  of  the  discount. 

Northampton. — The  T.C.  has  accepted  the  tender  of 

the  Premier  Accumulator  Co.  for  12  new  sections  for  the  battery  in 
connection  with  the  tramways,  at  £33  18s.  per  section. 

Rotherham. — The  T.C.  has  accepted  the  tender  of 

Halley’s  Engineering  Co.'  for  a motor  tower  wagon  for  the  tram- 
ways, at  £685. 

Rugby. — The  U.D.C.  of  Rugby  (per  Messrs.  Tinkers, 

Ltd.,  Hyde)  has  placed  an  order  with  Messrs.  Ed.  Bennis  & Co., 
Ltd.,  Bolton,  for  one  “ Bennis  ” coking  stoker  for  a Cornish  boiler. 

Soulhport, — The  Education  Committee  has  accepted 
the  tender  of  Messrs.  R.  A.  Ault  & Sons,  of  Talbot  Street,  South- 
port,  for  electric  bells  for  the  schoolB,  at  £35. 


NOTES. 


City  and  Guilds  of  London  Institute.— The  report 

of  the  Council  for  the  past  year  contains  a brief  account  of  the 
relations  between  the  Institute  on  the  one  hand,  and  the  University 
of  London  and  the  Imperial  College  on  the  other,  as  well  as  of  the 
two  latter  to  one  another,  a matter  which  is  now  under  the  con- 
sideration of  a Royal  Commission.  Representations  have  been 
made  to  the  University  regarding  the  holding  of  a Degree  Examina- 
tion in  Engineering  common  to  all  classes  of  students,  regardless  of 
the  character  of  the  courses  of  instruction  they  have  undergone,  a 
circumstance  which  reacts  unfavourably  upon  the  curriculum  of  the 
Central  Technical  College,  and  tends  to  produce  uniformity  of 
teaching,  to  the  detriment  of  specialisation  and  originality. 
To  correct  this,  the  Board  of  Studies  has  recommended  that  special 
examinations  of  the  students  of  the  Central  Technical  College  shall 
be  held  by  the  University  examiners,  in  association  with  the  Pro- 
fessors of  the  College  and  with  direct  reference  to  the  courses 
given. 

The  Council  refers  with  regret  to  the  death  of  Prof.  Ayrton,  who 
was  appointed  on  the  staff  of  the  Institute  in  1879,  and  led  the 
way  in  the  development  of  technical  training  in  electrical 
engineering.  Mr.  T.  Mather,  F.R  S.,  was  appointed  acting- 
professor  in  his  stead. 

The  transfer  of  the  first-year  instruction  in  Physics  and  Chemistry 
to  the  Royal  College  of  Science  haB  set  free  space  in  the  Central 
Technical  College  for  engineering  work,  and  has  enabled  special 
courses  of  post-graduate  work  in  Railway  Engineering  to  be 
organised,  special  series  of  lectures  being  given  in  these  courses  by 
Mr.  H.  S.  Brown  and  Mr.  Philip  Dawson. 

The  number  of  students  attending  the  Central  Technical  College 
in  the  session  1907-8  was  438,  compared  with  4o7  in  the  preceding 
year;  of  these,  113  followed  the  course  in  Electrical  Engineering, 
as  compared  with  126  in  the  previous  year,  and  222  took  Civil 
and  Mechanical  Engineering.  At  the  end  of  the  seBsioD,  91 
students  received  the  Diploma  of  Associate,  and  of  these  some  14 
continued  their  studies  at  the  C.T.C.  Mr.  R.  E.  Neale  gained  the 
Siemens  Memorial  Medal  and  Premium  in  Electrical  Engineering. 
Twenty-three  students  obtained  the  degree  of  B Sc.  (Engineering), 
in  the  University  of  London. 

The  equipment  of  the  engineering  department  of  the  Technical 
College,  Finsbury,  has  proceeded  during  the  year;  the  electrical 
department  has  been  re-arranged  and  the  equipment  extended.  Of 
a total  of  186  day  students  attending  the  College,  76  followed  the 
Electrical  Engineering  Course ; 298  evening  students  attended 
complete  or  special  courses. 

As  the  result  of  the  session  1908-9,  the  Council  has  awarded 
the  Diploma  of  Associate  to  98  matriculated  third-year  students 
of  the  Central  Technical  College  who  have  completed  a full 
course  of  instruction  as  prescribed  by  the  Council— 65  in  civil 
and  mechanical  engineering,  28  in  electrical  engineering,  and  five 
in  chemistry.  The  Siemens  Memorial  Medal  and  Premium  has  been 
awarded  to  Mr.  F.  H.  Bramwell.  Certificates  have  been  awarded 
to  20  matriculated  third-year  students  who  have  completed  a full 
course  of  instruction  at  the  Central  Technical  College  and  to  59 
students  who  have  completed  a full  course  of  instruction  at  the 
Technical  College,  Finsbury. 

English  Craftsmanship. — The  Council  of  the  Asso- 
ciation" of  Teachers  in  Technical  Institutions,  acting  on  behalf  of 
members  of  the  Association  who  are  teachers  of  artistic  trades  and 
craftp,  has  passed  a series  of  resolutions  embodying  reforms  which 
the  latter  consider  urgently  needed  in  the  interests  of  English  crafts- 
manship. The  following  main  divisions  have  received  attention  : 
The  standard  of  work  ; the  relative  amount  of  hand  and  machine 
work  in  each  craft ; the  conditions  of  apprenticeship  and  the  existing 
means  of  training  apprentices  ; the  work  of  existing  evening  trade 
classes  ; and  the  need  or  otherwise  for  day  trade  schools. 

The  Association  holds  that,  if  the  standard  of  English  craftsman- 
ship is  to  be  maintained,  it  is  imperative  that  boys  should  be 


trained  in  the  principles  and  practice  of  the  crafts.  At  Resent  this 
" pe  of  training  is  non-existent.  The  London  Artistic  Trade  and 
Craft  Teachers  therefore  strongly  uree  that  national  and  loca 
education  authorities  should  provide  this  taming  ; and  that  the 
establishment  of  day  trade  schools  is  the  only  satisfactory  metho 

°f  App^nti^eshiV ^ London  in  the  artistic  trades  and  crafts  has 
almost  ceased  to  exist,  and  where  it  does  exist,  there  is  no 
guarantee  that  boys  will  be  properly  taught  the  trade  at 
are  working  For  reasons  of  economy,  masters  generally  train  a 
« one-process”  boy,  and  such  training  is  held  to  satisfy  their  legal 

°bThe  tanning  of  boys  under  the  present  industrial  conditions  would 
be  better  carried  on  in  day  trade  schools  than  m shops.  The  trade 
schools  would  discover  the  boy’s  natural  bent,  *y  it 

and  giving  the  boy  a definite  purpose  in  life,  would  prevent  wastag  . 
T^me  spent  in  the^  schools  should  count  as  part  of  apprenticeship, 
or  be  accepted  in  place  of  apprenticeship,  the  boy  going  into  t e 

CI E very^arent^ shoul d have  the  opportunity  of  providing  a training 
at  a day  trade  school  for  his  children,  should  he  desire  it. 

It  is  strongly  urged  that  all  teachers  in  trade  schools  should  have 
had  workshop  experience  ; that  the  want  of  academic  or  Qi 

certificates  should  not  be  a bar  to  the  appointment  of  a good 
teacher  and  that  beads  of  trade  schools  and  heads  of  departments 
should  be  men  of  reputation  in  some  trade  or  profession  other  than 

^e^ction^aS'stocngly  urges  the  desirability  of  appointing 
advisory  committees  (where  such  are  not  in  existence)  to  each  trade 
school,  such  committees  to  include  representatives  of  employers  and 

Evening  trade  classes  have  done,  and  are  doing,  valuable  work, 
though  often  at  the  sacrifice  of  necessary  recreation  and  sometimes 
of  health  The  Section  therefore  urges  the  establishment  of  earlier 
evening  classes  for  the  younger  boys,  pending  the  establishment 
on  a large  scale  of  day*  courses  of  instruction.  At  these  evening 
classes  there  should  be  adequate  provision  in  the  way  of  scholarships 
and  free  places. 


Tlie  Retort  Courteous.— A metropolitan  technical 

journal  recently  received  from  a country  firm  the  following 

“Dear  Sirs, — This  day  we  have  placed  an  order  for  an  adver- 
tisement with  your  Mr.  Smart,  thanks  to  his  consummate 
impudence.  Where  on  earth  did  you  pick  him  up  ? ” 

As  Mr.  Smart  had  only  just  commenced  his  duties,  and  all  his 
predecessors  had  canvassed  the  firm  in  vain,  his  employers  were 
naturally  desirous  of  questioning  him  on  this  charge  of  11  con- 
summate impudence.”  . 

“ Well,”  said  the  young  traveller,  “ you  advised  me  to  adapt 
myself  to  circumstances,  and  to  meet  probable  customers  with  their 
own  weapons.  In  this  instance  the  manager  apparently  ignored 
me  for  several  minutes,  and  then  he  roared  out : ‘ Now,  young 
fellow,  what  blood-sucking  firm  do  you  represent?’  I handed 
him  your  business  card,  and  replied:  ‘ These,  bleary-eyed  vam- 
pires 1 ’ and  it  seemed  to  tickle  him  immensely.” 


The  S.P.  Surface-Contact  System— At  the  works  of 

the  J.L.  Manufacturing  Co.,  Ltd.,  Southall,  a demonstration  was 
given  on  Saturday,  the  17th  inst.,  of  the  new  surface-contact 
system  known  as  the  “ S.P.  ” or  “ Simplex.”  The  patents  for  this 
system  were  taken  out  by  a Russian  named  Mr.  D.  Suchostawer, 
and  are  owned  by  the  S.P.  Syndicate,  Ltd.,  who  have  made  a 
working  arrangement  with  the  J.Li.  Manufacturing  Co.,  Ltd.,  for 
the  hire  of  their  tramcar  and  experimental  track,  with  a supply  of 
current  at  500  volts.  The  J.L.  Manufacturing  Co.,  Ltd.,  did  all  the 
necessary  constructional  work  of  fitting  this  up  on  the  S.P.  system. 
The  demonstration  was  entirely  successful,  the  car  being  driven 
round  the  track,  and  stopping,  starting  and  reversing  with  ease.  The 
lights  and  indicating  apparatus  on  the  car  showed  that  a constant 
and  steady  current  was  collected  from  the  studs,  and  no  live  studs 
remained  on  the  passing  of  the  car,  a feature  of  safety  which  the 
syndicate  claim  as  peculiar  to  their  system. 

The  principal  features  of  the  system  consist  of  the  magnet  carried 
on  the  car — extending  for  nearly  its  whole  length — with  a flexible 
iron-wire  skate,  and  studs  provided  with  mechanism  of  a new 
design.  The  iron  stud  has  a central  brass  stem,  round  which  there 
is  an  iron  plunger,  which  is  attracted  upwards  towards  the  top  of 
the  stud  when  the  magnetised  skate  makes  contact  with  the  latter. 
Two  brass  arms  carrying  at  their  outer  ends  carbon  contact  blocks 
are  connected  to  the  plunger,  and  when  this  is  attracted,  the  blocks 
are  brought  into  contact  with  either  side  of  a lug  screwed  on  the 
live  wire.  Flexible  conductors  carry  the  current  from  the  carbon 
ends  to  the  brass  stem  of  the  stud.  The  studs  are  set  about  6 ft. 
apart,  and  the  skate  is  nearly  twice  this  length,  so  that  there  is  no 
interruption  to  the  collection  of  the  current.  The  iron  frame  of  the 
stud-box  helps  to  complete  the  magnetic  circuit  through  the  outer 
poles  of  the  magnet,  and  thus  increases  the  force  with  which  the 
plunger  is  attracted.  It  is  claimed  that  it  is  almost  impossible  for 
the  mechanism  to  make  and  to  maintain  contact  with  the  live  wire 
after  the  car  has  passed  ; but  a pilot  brush  is  provided  behind  the 
skate,  connected  with  an  alarm  bell,  to  give  warning  if  a stud  should 
remain  alive.  The  construction  of  the  box,  which  has  a movable 
frame  resting  in  a fixed  frame  with  a close-fitting  machined  joint, 
is  Buch  that  the  movable  part  can  be  taken  out  with  ease.  The 
depth  of  the  box  is  but  little  more  than  that  of  the  rails.  The  live 
wire  is  laid  in  an  earthenware  trough,  filled  up  solid  with  bitumen 
except  at  the  boxes.  In  reports  on  the  working  of  the  tramway  at 
Southall,  Mr.  H.  M.  Sayers  and  Mr.  H.  C.  Fumiss  speak  very 
highly  of  the  behaviour  of  the  system  and  of  its  simplicity. 


The  German  Lamp  Taxes.— The  proposed  taxes  on  gas 
and  electric  lamps  have  now  passed  through  all  their  stages,  and 
will  come  into  operation  on  October  1st;  the  annual  yield  to  the 
State  Treasury  is  expected  to  amount  to  £1,000,000.  It  has  been 
left  to  the  Federal  Council  to  determine  the  manner  in  which  the 
taxes  are  to  be  levied,  although  regulations  on  the  subject  have  yet 
to  be  issued.  It  is  possible  to  levy  the  import  in  two  ways  ; either 
bv  the  use  of  a banderole  or  paper  strip  placed  round  the  articles, 
or  by  means  of  the  so-called  book  tax.  If  the  Federal  Council 
were  to  adopt  the  former  method,  which  is  considered  to  be  scarcely 
worthy  of  assumption,  an  army  of  inland  revenue  officials  would  be 
necessary  to  exercise  control,  as  there  are  from  40,000  to  50,000 
dealers  in  the  country.  As  to  the  application  of  the  tax  in  general, 
it  is  understood  that  the  lamp  makers  will  charge  the  tax  to  the 
merchants,  who  in  turn  will  make  consumers  pay  it.  It  has  yet  to 
be  settled  whether  the  Government  will  compel  manufacturers  to 
pay  the  tax  in  advance  or  whether  the  latter  will  be  granted  a 
respite.  The  difference  between  the  two  systems  is  of  importance, 
in  so  far  as  prepayment  would  involve  makers  in  a loss  of  interest. 
The  introduction  of  the  tax  at  the  beginning  of  October  will  result 
in  an  increase  in  prices  to  the  public.  Carbon-filament  lamps  up 
to  15  watts  will  then  be  sold  at  Is.  9'6d.  each,  as  compared  with 
Is.  9d.  at  present ; metallic-filament  lamps  up  to  15  watts,  which 
have  hitherto  been  available  at  2s.  each,  will  be  2s.  1 2d.,  and 
incandescent  gas  mantles  will  be  sold  at  4‘2d.,  as  against  3d.  at 
present. 

Electrical  Fatalities.— An  inquest  was  held  on  Monday 
at  Manchester  on  the  body  of  John  Davies  (35),  of  Peel  Street, 
Pendleton,  an  employ  6 at  the  Manchester  Corporation  Electricity 
Works,  Stuartf  Street.  On  the  22nd  inst.  one  of  the  engineers  told 
deceased  to  remove  two  transformers  from  one  end  of  the  spark- 
gap  gallery  to  the  other,  and  deceased  came  into  contact  with  a live 

Mr.  H. -Lamb,  acting  resident  engineer  at  the  works,  explained 
that  the  transformers  were  used  for  the  purpose  of  reducing  from 
high  pressure  to  low  pressure.  At  the  time  of  the  accident  there 
were  about  3,750  volts  on  the  spark-gap.  Davies  had  taken  one 
transformer  to  its  place  and  was  returning  for  the  other.  Around 
the  spark-gap  there  was  a guard  in  the  form  of  a rail.  Deceased 
had  gone  inside  the  rail  instead  of  keeping  outside. 

John  Wall,  labourer,  said  they  had  got  one  transformer  in  position 
and  were  on  the  point  of  fixing  the  second.  The  transformer  was 
between  him  and  the  deceased,  whom  he  saw  suddenly  lift  up  his 
hands  above  his  head  and  fall  unconscious  to  the  ground.  In  answer 
to  the  Coroner,  witness  said  he  thought  Davies  had  gone  inside  the 
rail  because  it  was  easier,  though  witness  did  not  see  that  there  was 
any  necessity  to  do  so. 

The  Bub-station  attendant  said  he  was  on  a gallery  above,  when 
he  saw  deceased  walking  along  inside  the  rail.  He  was  going  to 
warn  him,  but  had  not  time  before  the  flash  occurred,  when  he  saw 

deceased  roll  over.  . 

Dr.  Telford  said  death  was  due  to  suffocation,  that  being  the 
ordinary  kind  of  death  when  high  electric  currents  passed  through 
the  body. 

Mr.  Pearce  (chief  of  the  electricity  department)  was  asked  by  Mr. 
Gibson  if  there  was  any  more  modern  system  existing  than  the  one 
of  the  Manchester  Corporation.  Mr.  Pearce  replied  that  he  did  not 
know  of  any  or  that  there  was  any  more  recent  design.  As  a 
matter  of  fact,  the  design  at  the  works  in  Stuart  Street  was  the 
“ last  say  ” in  the  matter  of  spark-gaps.  There  was  only  one  small 
spot  on  the  stud  unprotected.  The  Coroner:  But  what  about  a 
glass  screen  round  the  stud?  Would  that  not  be  a safeguard?  If 
you  had  these  studs  covered  up,  you  would  be  introducing  new 
dangers.  Glass  is  altogether  out  of  place  in  connection  with  high- 
tension  apparatus,  and  if  a man  wants  to  make  a thorough  investi- 
gation of  them,  he  is  in  considerable  danger  in  taking  the  covering 
away,  for  the  sparks  must  be  seen. 

The  Coroner  pointed  out  to  the  jury  that,  as  the  deceased  had 
worked  there  for  nearly  four  years,  he  ought  to  have  known  better 
than  to  go  inside  the  rail. 

Mr.  Brocklehurst  expressed  sympathy  with  the  deceaseds 
relatives,  and  said  that  anything  the  Corporation  could  do  to 
relieve  their  burden  in  the  way  of  compensation  would  be  done. 

A verdict  of  “ Suffocation  due  to  electric  shock  ” waB  returned. 

An  inquest  was  held  on  the  23rd  inst.  at  Ystradgynlais,  touching 
the  death  of  David  Davies  (24),  who  was  killed  on  the  previous  day 
at  Yniscedwyn  Colliery.  . ...... 

Mr.  R A.  Gower,  electrician,  said  that  on  examination  of  the 
spot  immediately  after  the  accident  occurred,  he  found  a broken 
cable,  evidently  the  result  of  a fall  of  stones. 

The  jury  returned  a verdict  of  “ Accidental  death  from  electrical 
shock.” 

A New  Aluminium  Combination. — The  first 

practical  step  in  connection  with  the  proposed  revival  of  the 
international  aluminium  syndicate  has  been  taken,  by  the  arrival 
at  a complete  agreement  of  the  representatives  of  the  French 
producers  at  a conference  held  in  Paris  on  July  19th.  It  is  now 
intended  to  approach  the  Aluminium  Industry  Co.,  of  Neuhausen, 
with  the  object  of  coming  to  a fresh  understanding  which,  if  con- 
cluded, will  probably  foreshadow  the  re-establishment  of  the 
syndicate.  The  Paris  conference  was  the  second  of  the  kind.  The 
announcement  of  the  first  conference  has  already  led  to  con- 
siderable dealings,  on  the  one  band,  in  the  shares  of  the  Swiss 
company  at  Zurich,  which  advanced  by  10  per  cent,  in  the  four 
days  ending  with  July  16th,  whilst  a further  result  is  afforded  by 
a report  from  Mannheim  to  the  effect  that  the  German  merchants 
have  just  raieed  the  price  of  aluminium  by  from  4s.  to  5s.  per  cwt., 
up  to  64s.  per  cwt-  It  is  not  known  for  the  moment  whether  the 
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French  companies  have  yet  made  any  advance  in  the  price  of  the 
metal,  but  it  is  understood  that  the  demand  has  grown  in  recent 
months,  whereas  a sudden  decline  took  place  in  1907  and  continued 
during  1908,  although  it  has  to  be  borne  in  mind  that  the  pro- 
ductive capacity  of  various  countries  has  been  largely  increased  in 
the  past  two  years.  The  stocks  of  two  French  companies  are 
reported  to  have  been  cleared,  and  apparent  confirmation  of  the 
expansion  in  requirements  is  shown  by  the  circumstance  that  the 
exports  of  aluminium  from  France  in  the  first  five  months  of  this 
year  amounted  to  617  tons,  as  compared  with  only  126  tons  in  the 
equivalent  period  in  1908. 

The  Eight  Hours  Day. — An  evening  contemporary 

states  that  after  an  extended  trial  the  eight-hours’  day,  which 
Mr.  Arthur  Chamberlain  established  in  connection  with  Kynochs 
(Limited),  has  been  discontinued,  the  company  being  handicapped 
in  competition  with  rivals. 

Institution  and  Lecture  Notes. — American  Insti- 
tute of  Electrical  Engineers. — The  twenty-sixth  annual  con- 
vention was  held  at  Frontenac.  N.Y  , on  June  28th  to  July  1st,  and 
according  to  the  Electrical  World , was  one  of  the  most  pleasant 
recorded.  The  total  attendance  numbered  252.  President  L.  A. 
Ferguson  opened  the  convention  and  delivered  his  presidential 
address,  after  which  the  President-elect,  Mr.  L B.  Stillwell,  was 
installed  in  the  chair.  He  stated  that  the  Institute  numbered  about 
600  members,  and  6,000  associates.  Emphasising  the  importance  of 
electrical  engineers  taking  part  in  public  afiairs,  he  declared 
that  a broader  training  in  the  “ English  branches”  was  essential; 
intellectual  mechanics  could  be  had  in  any  number  for  small 
salaries,  but  the  demand  of  the  time  was  for  men  who  were  capable 
of  doing  real  engineering  work,  and  presenting  the  facts  in  a clear 
and  comprehensive  manner.  A large  number  of  valuable  and 
interesting  papers  were  read  and  discussed. 

Institution  of  Municipal  Engineers.—1 The  first  annual  general 
meeting  of  the  Institution  will  be  held  at  Durham  on  Saturday 
next  week ; the  members  will  be  received  at  the  Town  Hall  by  the 
Mayor,  and  after  the  presentation  of  the  annual  report  of  the 
Council,  Mr.  Horace  Boot’s  paper  on  11  The  Design  and  Require- 
ments of  Electric  Power  Works,”  which  was  presented  at  the 
general  meeting  on  April  24th  last,  will  be  discussed.  Other  papers 
will  follow,  and  at  the  conclusion  of  the  meeting  the  result  of  the 
ballot  for  election  of  the  Council  for  the  year  1909-10  will  be 
announced. 

On  the  17th  inst.  about  30  members  of  the  Rochdale  and  Dis- 
trict Motive  Power  Mutual  Improvement  Society  visited  the 
works  of  Messrs.  Ed.  Bennis  & Co  , Ltd  , Little  Hulton,  Bolton. 
They  were  conducted  through  the  shops  by  Mr.  A.  W.  Bennis  and 
shown  the  different  branches  of  coal  and  labour-saving  apparatus 
in  their  various  stages  of  manufacture. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders. The  address  of  the  Institution  has  been  changed  to 
Bolbec  Hall,  Westgate  Road,  Newcastle-upon-Tyne. 

Institution  of  Mechanical  Engineers.— This  year’s  summer 
meeting  of  the  Institution,  covering  four  consecutive  days,  opened 
at  Liverpool  on  Tuesday  at  the  Municipal  Central  Technical  School 
under  the  presidency  of  Mr.  John  A.  F.  Aspinall  (president),  of 
Manchester,  and  in  the  papers  which  were  submitted,  the  applica- 
tion of  electricity  to  engineering  was  not  neglected.  The  papers 
prepared  were “ Locomotives  Designed  and  Built  at  Horwich,” 
by  Mr.  Geo.  Hughes,  of  Horwich  ; “Advance  of  Marine  Engineer- 
ing in  the  Early  Twentieth  Century,”  by  Mr.  Arthur  Maginnis,  of 
Liverpool ; “ Reinforced  Concrete,”  by  Mr.  Arthur  G.  Anden,  of 
Liverpool;  “Indicating  of  Gas  Engines,”  by  Prof.  F.  W.  Burstall 
of  the  Birmingham  University  ; and  “ The  Electrical  Operation  of 
Textile  Factories,”  by  Mr.  Herbert  W.  Wilson,  of  Liverpool.  It 
had  been  announced  that  Mr.  Alaric  Hope,  of  Liverpool,  would 
contribute  a paper  on  “ Hydraulic  and  Electrical  Appliances  on 
the  Liverpool  Dock  Estate,”  but  the  subject  was  not  included  in  the 
final  programme.  The  local  arrangements  have  been  in  the  capable 
hands  of  Mr.  Thos.  L.  Miller,  M.I.E.E. 

In  a lengthy  review  Mr.  Arthur  J.  Maginnis,  M.Inst.C.E., 
expressed  the  opinion  that  there  would  soon  be  an  exten- 
sive application  of  electric  power  direct  to  the  propeller 
shafts.  Among  the  advantages  likely  to  accrue  from  the  adoption 
of  direct  electric  il  shaft  drive,  it  was  mentioned  that  reversal  of 
the  propeller  with  full  effective  power  is  readily  effected,  and  that 
the  design  of  plant,  steam  and  electric,  can  be  so  modified  as  to 
enable  the  naval  architect  to  make  better  and  more  profit- 
able arrangements  for  passenger  and  cargo  space.  Owing  to 
the  fact  that  lower  boiler-presBure  can  be  used  by  the  steam 
turbine  generator,  it  was  anticipated  that  the  weights  of  the 
steam  and  electric  plants  together  would  not  exceed  that  of  the 
present  system  of  reciprocating  machinery,  and  that  the  first  cost 
would  average  about  the  same.  Of  the  advantages  of  this  system, 
one  which  would  commend  itself  to  the  navigating  department’ 
was  the  possibility  of  obtaining  the  long-looked-for  apparatus  to 
control  the  movements  of  the  propellers  direct  from  the  bridge. 
Another  advantage  lay  in  the  fact  that  electricity,  like  steam,  was 
capable  of  bring  readily  applied  to  all  the  other  requirements  of 
shipboard— steering,  windlass  and  winchwork— combined  with 
the  further  advantages  of  more  economical  distribution,  and 
giving  a simple  and  agreeable  artificial  light  throughout  the  ves3el. 
Anticipating  the  contention  that  if  turbine  machinery  had  been 
the  great  success  claimed  for  it,  it  was  not  necessary  to 
ndd  further  complications  by  introducing  the  electrical  drive, 
he  replied  that  it  was  not  proposed  to  use  electric  drive  on 
fast  vessels  (naval  or  mercantile),  but  to  apply  it  to  the 
slower  - going  cargo  tramps.  Should  this  system  of  main 
electric  drive  come  about,  ic  might  safely  be  said  that  a new  era  of 
electric  navigation  was  about  to  dawn,  and  one  promising  great 


results.  For  instance,  the  continued  decrease  in  the  boiler  pressure 
as  commenced  with  the  steam  turbine,  would  no  doubt  be  further 
contmued,  and  even  lower  pressures  could  be  made  use  of,  which 
would  largely  decrease  the  weight  of  boiler  installations,  and  so 
cheapen  the  first  cost.  Through  the  fact  of  the  greater  portion  of 
the  machinery  being  electrical  rather  than  mechanical,  the  heavy 
weights  of  such  movmg  parts  as  pistons,  piston  and  connecting 
rods,  slide  valves,  link  motion,  eccentrics,  &c.,  would  be  done  away 
with  and  so  render  the  outfit  and  overhauling  of  the  electric 
boat  (propelled  by  electricity  generated  on  board  by  steam)  more 
simple  and  more  easily  effected  than  on  the  steam-propelled  craft 
at  present  in  use. 

Lancashire  and  Cheshire  Municipal  Tramway  Managers  — 

t I®  qi^?"^me«ing  WSS  held  at  the  Town  Hall>  Birkenhead,  on 
July  16th.  The  Mayor  and  the  chairman  of  the  Tramways  Com- 
mittee received  the  members,  and  after  the  ordinary  business  had 
been  completed  the  members  were  conducted  over  the  car  depOt 
workshops  and  generating  station  by  the  chairman  of  the  Tramways 
Committee  and  Mr.  W.  Wyld,  the  general  manager  and  engineer  of 
the  tramways.  The  members,  with  the  chairman  and  members  of 
the  Tramways  and  Electricity  Committees,  afterwards  partook  of 
tea  at  the  invitation  of  the  Mayor  (Mr.  Councillor  McGaul).  It 
was  decided  to  accept  the  invitation  of  Mr.  T.  J.  Kendrew  the 
general  manager  of  the  Southport  Corporation  tramways,  to  hold 
the  next  meeting  at  Southport,  on  October  15th  next. 


1 our  Hire. — The  young  eon  of  a well-known  London 
electrical  contractor  was  at  school  one  day  last  week,  and  his 
teacher  was  trying  to  explain  to  him  the  meaning  of  the  word 
recuperate.” 

“Johnny,”  she  said,  “when  night  comes  your  father  returns 
home  tired  and  worn  out,  doesn’t  he  ? ” 

“ Yes,  ma’am,”  assented  Johnny. 

“ Then,”  continued  the  teacher,  “ after  four  or  five  days  of  hard 
work,  and  being  more  or  leBS  run  down,  he  spends  the  week-end 
out  of  town.  What  does  he  do  ? ” 

“ That,”  replied  Johnny  meditatively,  “ is  just  what  Ma  wants  to 
know ! ” 


The  British  Association  at  Winnipeg. — The  pro- 
visional programme  of  the  proceedings  of  the  Engineering  Section 
which  commence  on  August  25th,  is  as  follows  : — 

Address  by  the  President,  Sir  W.  H.  White,  K.C.B.,  F.R  S. 

Second  Report  of  the  Committee  on  Gaseous  Explosions. 

The  Work  of  the  British  Association  Committee  on  Gaseous 
Explosions,”  by  Dugald  Clerk,  F.R.S. 

The  National  Trans-Continental  Railway,”  by  Duncan 
MacPherson. 

“ International  Electrical  Standardisation,”  by  Ormond  Higman 

“ Improvements  in  the  Navigation  of  the  St.  Lawrence.”  bv 
Lieut. -Col.  William  P.  Anderson. 

" The  Behaviour  of  Ductile  Material  under  Torsional  Strain  ” bv 
C.  E.  Larrard.  ’ J 

Hydroplanes,  or  Skimmers,”  by  Sir  John  Thornycroft. 

“ Great  Engineering  Works  on  the  Canadian  Pacific  Railway.” 
by  J.  E.  Schwitzer. 

“ The  Distribution  of  Dielectric  Stress  in  Three-phase  Cables  ” 
by  W.  M.  Thornton  and  O.  J.  Williams. 

“The  Engineering  Works  of  the  Panama  Canal,”  by  Col 
Goethals. 

“Losses  from  High-Tension  Overhead  Lines  due  to  Brush  Dis- 
charge,” by  E.  A.  Watson. 

“ On  the  Calculation  of  the  Charging  Currents  in  Three-Core 
Cables  and  Overhead  Transmission  Lines  Supplied  with 
Three-Phase  Currents,”  by  E.  W.  Marchant. 

Mr.  W.  A.  Price  is  the  secretary  of  this  Section. 

Preservation  of  Wooden  Poles.— At  the  annual  con- 
vention of  the  Association  of  Railway  Telegraph  Superintendents 
at  Detroit  last  month,  a paper  on  the  “ Preservation  of  Poles " 
was  presented  by  Mr.  H.  P.  Folsom.  According  to  the  Electrical 
World,  the  paper  opened  with  a discussion  on  the  cause  of  decay 
of  poles  at  the  ground  line.  The  conclusion  was  that  it  is  the 
result  of  a fungus  growth,  and  that  the  germ  attacks  the  pole  from 
the  outside.  The  paper  was  largely  devoted  to  a description  of  a 
patented  method  for  arresting  the  decay  of  poles,  and  full  details 
were  given  as  to  its  application.  Briefly,  a hole  about  14  in.  deep 
is  dug  about  the  pole,  a layer  of  Portland  cement  is  placed  at  the 
bottom  of  the  hole,  and  the  surface  of  the  pole  is  cleaned  to  a 
point  somewhat  above  the  level  of  the  ground.  Next  a jacket 
made  from  a sheet  composed  of  asbestos  and  asphalt.um  is  placed 
about  the  pole,  leaving  an  annular  space  about  2 in.  deep,  which 
is  filled  with  a germicide  in  a dry  state  mixed  with  sand.’  The 
germicide  consists  of  slacked  lime,  common  salt  and  a small 
quantity  of  sulphate  of  copper.  Around  the  top  of  the  jacket  a 
cap  or  collar  of  Portland  cement  is  formed,  this  being  reinforced 
if  desired,  with  old  telegraph  or  telephone  wire.  This  collar  pro- 
tects the  chemicals  and  jacket  from  the  action  of  the  rain  and 
snow,  and  also  protects  the  pole  against  grass  fires.  It  is  stated 
that  the  chemicals  are  slowly  dissolved  by  the  natural  moisture 
in  the  pole,  and  pass  into  the  same  by  the  action  of  capillary 
attraction,  thus  destroying  the  fungi  and  wood-eating  insects.  A 
gang  of  three  men  can  treat  from  20  to  30  25-ft.  poles  per  day  at 
a cost  of  about  75  cents  to  $1  per  pole,  including  royalty.  Very 
large  poles  costing  from  $50  to  $75  have  been  treated  at  a cost 
ranging  from  $1.50  to  $2.60.  It  is  stated  that  poles  thus  treated 
when  they  were  partially  decayed  have,  after  nine  years,  shown  no 
increase  of  decay,  and  that  the  protecting  device  is  still  in  good 
condition. 


( Continued  on  page  183.) 
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THE  WORKS  OF  THE 

Q.  WEYMOUTH  PROPRIETARY  CO.,  LTD.,  MELBOURNE. 

By  J.  H.  DAVIES. 


These  works  are  situated  at  Richmond,  about  three  miles 
from  the  city  of  Melbourne  proper. 

The  company’s  history  dates  back  about  ten  years,  when 
it  was  founded  by  Mr.  G.  Weymouth,  who  is  still  its 
managing  director,  and  is  a native-born  Australian,  who 
obtained  his  early  training  with  the  Austral  Otis  Engineering 
Co.,  of  Melbourne,  and  was  subsequently  for  some  years  in 
the  service  of  Messrs.  Siemens  and  Messrs.  .Jonnson  and 
Phillips,  in  England.  . 

Since  the  time  of  its  foundation  the  firm  s business  has 
continuously  progressed,  and  it  is  now  the  most  important 
electrical  manufacturing  business  in  Australia.  A very  wide 
range  of  work  is  carried  out,  including  direct-current  and 
polyphase  generators  and  motors,  transformers  and  switch- 
gear  of  every  description.  The  company  does  not,  however, 
Fimit  itself  to  electrical  work  only,  but  engages  also  in  the 
manufacture  of  water  turbines,  centrifrugal  pumps,  small 
steam  engines  and  engineering  work  of  a general  character. 

Figs.  1,  2,  3 and  4 are  various  views  of  the  works  at 
Richmond.  To  prevent  any  misconception,  ic  should  be 
explained  that  the  smoke-stack  visible  in  the  view  of  the 
exterior  of  the  works  is  accounted  for  by  the  fact  that  the 
building  was  previously  the  generating  station  of  the  A.l  . 
Alcock  Co.,  one  of  the  early  companies,  who3e  business  was 
absorbed  by  the  Electric  Lighting  and  Traction  Co.  of 


Fig.  1. — The  Wobks  of  the  Weymouth  Proprietary  Co., 
Melbourne. 


Figs  2 and  3. — Interior  of  the  Weymouth  Works. 


Fig.  4. — Machine  Shop,  Weymouth  Works. 


Australia,  now  called  the  Melbourne 
Electric  Supply  Co. 

The  shops  are  driven  throughout 
by  440-v.  50-cycle  single-phase  induc- 
tion motors,  driving  on  to  short  counter- 
shafts for  groups  of  small  machines, 
and  to  individual  machines  in  the  case 
of  larger  ones.  Energy  is  taken  from 
the  mains  of  the  Melbourne  Electric 
Supply  Co. 

The  illustrations  of  the  interior  of 
the  shops  show  some  examples  of  the 
work  which  is  handled  in  them.  rlhe 
switchboard  and  winding  departments 
are  situated  one  on  each  of  the  two 
galleries  which  extend  the  entire  length 
of  the  building  (one  on  either  side  of 
it),  and  immediately  above  the  small 
machine  shops.  All  the  winding  of 
small  machines  and  former-coil  winding 
is  thus  done  in  a situation  where  there 
is  no  risk  of  damage  to  the  insulation 
from  flying  pieces  of  metal. 
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The  combined  unit,  fig.  6,  is  typical  of  the  d.c.  sets 
supplied  by  the  company,  this  being  a 60-kw.  engine  and 
generator  ; fig.  6 also  illustrates  the  company’s  polyphase 
motors  up  to  200  kw.  attached  to  winding  and  hoisting 


Fig.  5. — Electrical  Mining  Loco.,  as  Supplied  to  the  Australian  Mines. 


apparatus  and  to  a treble  ram  mining  pump,  with  a capacity 
of  6,000  gallons  per  hour,  against  a 1,000-ft.  head.  The 
company  also  build  high-lift  turbine  pumps,  and,  indeed, 
quite  a speciality  is  made  of  electrical  machinery  and 
equipment  for  mines,  such  work  including  complete  power 


Fig.  5 is  a view  of  an  underground  train  of  trucks  used 
for  the  carriage  of  wash-dirt  from  the  workings  to  the  mine 
shaft.  The  electric  locomotive  is  one  of  the  Weymouth  Co.’s 
standard  10-H.i’.  direct-current  type,  of  which  a large  number 
have  been  supplied  to  various  mines  in 
the  Commonwealth.  The  locomotive  is 
built  to  go  into  a standard  mining-cage 

5 ft.  x 2 ft. ; it  weighs  32  cwt.,  and 
will  haul  GO  trucks  of  wash-dirt  at  5 to 

6 miles  per  hour. 

Among  the  electrical  contracts  passing 
through  the  shops  at  the  time  of  our 
visit  were  : — 

A 120-kw.  4,400-volt  asynchronous 
generator,  direct  coupled  to  an  “ Allen  ” 
high-speed  engine,  complete  with  the 
necessary  switchgear,  for  the  Prahran 
City  Council  destructor  works.  The 
engine  will  be  controlled  by  a governor 
which  comes  into  operation  if  the  overload 
speed  of  the  generator  is  exceeded,  the 
ordinary  regulation  depending  on  the 
steam  available  from  the  destructor  works. 
These  works  are  close  to  the  generating 
station  of  the  Melbourne  Electric  Supply 
Co.,  to  which  company  the  power  gene- 
rated at  the  destructor  works  will  be  sold 
in  bulk.  A complete  underground  haul- 
age plant  for  the  Duke  and  Main  Leads 
Consols  Gold  Mining  Co.,  together  wTith 
a 50-h.p.  motor  for  driving  the  puddling 
machines,  were  also  in  hand. 

In  addition  to  the  electrical  work,  some  large  pumping 
plants  for  irrigation  were  in  course  of  construction,  and 
parts  of  large  centrifugal  pumps  will  be  noticed  in  the 
views  of  the  machine  shops,  from  which  some  idea  of 
their  actual  dimensions  may  be  gained.  These  were  being 


200'H.r.  ihree-phase  winding  engine. 


Treble-ram  pump  driven  by  45-h.p.  polyphase  motor. 


2G-H.I',  three-phase  electric  hoist.  GO-kw.  engine  and  generator. 

Fig.  6.— Examples  of  Work  Carried  out  ry  the  Weymouth  Co.,  Melbourne. 


plants,  winding  engines,  locomotives  for  underground 
hauling,  ventilating  and  pumping  plants. 

A typical  winding  plant  is  illustrated  in  fig.  6 ; this  is 
driven  by  a 200-H.r.  three-phase  motor,  and  has  a lifting 
capacity  of  7,000  lb.  at  a speed  of  500  ft.  per  min. 


made  for  the  water  supply  department  of  the  Victorian 
Government,  who  had  given  the  Weymouth  Co.  orders  for 
five  Eets.  Three  sets  are  each  of  a capacity  of  1,500  cb.  ft. 
of  water  per  min.,  against  a 05-ft.  head,  with  a guaranteed 
efficiency  of  80  per  cent,  and  each  pump  was  to  be  driven  by 
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a 360-h.p.  triple-expansion  high-speed  engine.  The  other 
two  are  designed  for  6,000  cb.  ft.  of  water  per  min.,  with 
an  18-ft.  lift,  the  guaranteed  efficiency  being  78  per  cent. 
These  would  also  be  driven  by  triple-expansion  engines. 
AH  these  turbine  pumps  are  made  under  an  arrangement 
with  the  owners  of  the  Smith-Michell  turbine  pump  patents. 

In  drawing  this  article  to  a close,  the  author  would  express 
his  thanks  to  the  management  of  this  company,  through 
whose  courtesy  he  was  enabled  to  compile  the  foregoing  notes. 


comprise  five  similar  turbine  sets,  of  a total  output  of 
3,575  h.p. 

The  generators  and  switchboards  have  been  constructed 
by  the  Siemens-Schuckert  Works.  The  generators,  which 
are  coupled  to  the  turbines  through  an  elastic  clutch,  are 


THE  MARKLISSA  POWER  TRANSMISSION 
PLANT. 


By  H.  ALFRED  GRADENWITZ. 


Ax  interesting  hydro-electric  plant  utilising  the  stored-up 
water  of  the  River  Queis  (a  tributary  of  the  Bober) 
has  been  installed  in  connection  with  a reservoir  of 
15,000,000  cb.  m.  capacity,  situated  about  3 km.  up-stream 
from  the  town  of  Marklissa.  This  reservoir  was  constructed 
in  view  of  the  tremendous  inundations  occurring  in  the 
region  of  those  rivers,  which  in  1897  during  the  space 
of  24  hours  occasioned  damage  of  10,000,000  marks. 

Hydro-electric  works  in  connection  with  this  reservoir 
have  been  utilised  for  a short  time  for  supplying  light  and 
power  to  some  neighbouring  places  situated  within  14  km. 
distance,  and  the  power  house  is  eventually  to  be  connected 
by  a transmission  line  about  30  km.  in  length,  to  a proposed 
larger  hydro-electric  station  at  Mauer,  for  utilising  the 
stored-up  water  of  the  Bober  in  a reservoir  of  50,000,000 
cb.  m.  capacity.  This  larger  power  station  will  also  be  con- 
nected with  a steam-operated  power  house  at  Waldenburg, 
situated  a further  64  km.  distant,  thus  providing  a 
reserve  both  to  the  hydraulic  and  steam  stations,  while 
affording  a possibility  of  supplying  electrical  energy  to 
intermediate  places. 

The  Marklissa  power  house  is  situated  about  100  m. 
below  the  reservoir  embankment,  and  is  supplied  with  the 
water  required  for  operating  the  turbines  through  two 
underground  conduits  that  terminate  immediately  behind 
the  embankment,  and  within  the  power  station,  combine  in 
a conduit  1*7  m.  in  diameter,  whence  pipes  lead  to  each  of 
the  turbines. 

The  preliminary  equipment  of  the  power  station  com- 


Iktebiob of  the  Mabklissa  Poweb  House. 

prises  three  Francis  turbines,  supplied  by  Messrs.  Yoith,  of 
715  h.p.  each,  at  375  r.p.m.,  and  working  under  an  average 
head  of  26  m.  In  addition  to  these,  there  have  been  installed 
a small  exciter  turbine  of  35  h.p.,  and  an  exciter  converter 
of  64  kw.  After  its  ultimate  extension,  which  is  to  be 
carried  out  during  the  current  year,  the  power  house  will 


Switch  Cells,  Marklissa  Transmission. 


designed  for  an  output  of  620  k.va.  generating  three-phase 
alternating  current  at  10,000  volts  pressure,  with  a 
frequency  of  50  cycles  per  second ; they  are  provided  with 
16  poles  on  the  rotor. 

The  electrical  energy  generated  at  the  power  house  is  trans- 
mitted without  the  intermediary  of  any 
transformers,  over  three  transmission 
lines,  viz.,  to  Marklissa  (3  km.),  Lauban 
(11  km.),  and  Greiffenberg  (14  km.) 
respectively.  At  the  receiving  points 
the  pressure  is  reduced  to  220  and 
120  volts  respectively. 

Another  power  transmission  line, 
and  the  switchboard  controlling  the 
lines  connected  to  the  Mauer  power 
house,  has  been  recently  completed. 
With  a view  to  the  considerable  dis- 
tances, the  pressure  in  connection  with 
the  Mauer  and  Waldenburg  transmission 
lines,  is  to  be  raised  by  two  750-k.va. 
transformers  from  10,000  to  20,000 
or  30,000  volts. 

Special  care  was  bestowed  on  design- 
ing the  switchgear  in  such  a way  as  to 
allow  of  its  being  readily  supervised, 
while  providing  for  safety. 

A pilot  motor,  fitted  to  the  turbine 
regulators,  is  used  to  regulate  the  load 
on  each  machine. 

Oil  switches  were  used  exclusively, 
owing  to  the  considerable  pressure  surges 
liable  in  the  switching  off  of  high-pres- 
sure currents  with  the  aid  of  ordinary 
switches ; these  oil-switches  are  provided  with  electrical 
remote  control.  One  of  our  views  represents  the  switch 
cells  used  for  the  Marklissa  and  Lauban  transmission  lines, 
showing,  in  the  upper  portion,  the  time  relays  used  to 
switch  in  the  motor — situated  in  the  lower  portion — for 
actuating  the  oil  switch,  arranged  in  the  centre  of  the 
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cell.  There  are  two  self-contained  systems  of  bus-bars, 
which  can  be  coupled  by  means  of  a hand-operated  switch. 

In  order  to  afford  a reliable  protection  against  excess 
pressure,  a combination  of  reaction  coils,  horn  spark  gaps, 
oil  resistances  and  water-jet  earthing  devices  was  used. 
One  of  our  views  shows  the  arrangements  chosen  in  connec- 
tion with  the  Mauer  transmission  line,  the  oil  resistances 


Link  Protective  Devices,  Marklissa  Tr\nsmjssion. 


being  visible  in  the  foreground,  and  the  horn  spark  gaps 
and  corresponding  reaction  stage  coils  farther  back. 

A special  telephone  plant  has  been  provided  for  connecting 
the  power  station  to  the  townships  of  Greiffenberg,  Mauer 
and  Hirschberg.  As  the  low-pressure  transmission  lines 
are  arranged  on  the  same  poles  with  the  high-pressure  lines, 
special  safeguards  had  to  be  provided  for  avoiding  leakage. 

Water-level  gauges  on  Siemens  & Halske’s  system,  indi- 
cating and  recording  the  water  level  by  means  of  floats  and 
contact  devices,  are  provided  to  indicate  the  level  in 
the  reservoir  as  well  as  the  amount  of  water  entering  and 
leaving. 


ELECTRICAL  ILLUMINATIONS  AT 
BRIDLINGTON. 


ance  to  the  eye,  Nature  having  been  copied  as  closely  as 
possible.  The  main  promenade  is  decorated  so  as  to 
form  a continuous  canopy  200  yds.  long,  and  the  grass 
plots  and  side  walks  are  outlined  with  festooned  garlands, 
the  whole  being  in  harmony  with  the  general  arrangement 
of  the  gardens  and  grounds. 

The  electrical  wires  are  carried  along  the  foliage,  with  a 
2|-c.p.  electric  lamp,  alternately  red,  white  and  blue 
in  colour,  at  every  foot.  There  are  6,000  of  these  lamps, 
with  special  china  waterproof  miniature  high-voltage  lamp- 
holders, which  are  enamelled  in  green  to  harmonise  with  the 
foliage,  and  are  entirely  concealed  during  the  day.  The 
lamps  are  coupled  up  in  sections  by  means  of  patent  china 
couplings,  and  are  run  in  series  of  16  lamps,  14  volts 
per  lamp,  on  a voltage  of  220.  This  obviates  any 
trouble  arising  through  malicious  damage  to  the  lamps,  for  a 
broken  lamp  simply  means  a small  section  of  light  cut  off, 
and  not  a blown  fuse. 

The  work,  which  necessitated  the  use  of  about  six  miles 
of  cables  and  wires,  has  been  carried  out  by  Messrs.  Waring 
and  Gillows,  Manchester,  who  worked  out  the  combined 


Bridlington  by  Day. 


design  according  to  the  general  scheme  suggested  by  Mr. 
Beckett.  The  opening  ceremony  was  a great  success.  It 
was  performed  by  the  Mayoress  (Mrs.  0.  G.  Southcott),  who 
was  afterwards  presented  by  the  Parade  Committee  with 
the  silver  switch  which  she  had  used. 

The  photographs  used  in  this  article  were  taken  by 
Messrs.  R.  Spurr  & Son,  Bridlington. 


Bridlington,  that  watering  place  on  the  Yorkshire  coast 
which  is  year  by  year  increasing  its  popularity  in  all  parts  of 
the  country,  has  just  made  another  addition  to  its 
already  lengthy  list  of  attractions.  This  takes  the  form  of  a 
scheme  of  electrical  illuminations  on  the  Royal  Trince’s Parade, 
which,  by  the  way,  belongs  to  the  town,  and  the  innovation, 
which  is  said  to  be  the  first  of  its  kind  in  the  country, 
is  being  closely  watched  by  other  seaside  resorts. 

The  question  of  illumination  has  worried  the  Parade 


maiden. — The  Council,  on  Monday  evening,  considered 

a report  from  the  Parliamentary  Committee  to  the  effect  that  it 
had  interviewed  the  Electricity  Committee  of  Wimbledon  Cor- 
poration with  regard  to  the  supply  of  electricity  to  Malden. 
Wimbledon  required  a guarantee  against  loss,  and,  subject  to  this, 
was  prepared  to  entertain  an  application  for  a bulk  supply.  Malden 


Bridlington:  The  Parade  at  Night  and  in  the  Daytime. 


Committee  for  many  years,  and  no  satisfactory  solution  of 
the  diflicultieB  was  forthcoming  until  Mr.  A.  .1.  Beckett,  the 
borough  electrical  engineer,  was  called  in  to  give  his  advice. 
Mr.  Beckett  sought  to  devise  a scheme  which  should 
provide  an  artistic  daylight  decoration,  independent  of 
the  night  effect,  and  he  has  attained  success  by 
utilising  thousands  of  yards  of  artificial  foliage,  coloured 
green,  which  presents  a natural  and  pleasing  appear- 


Committee  recommended  the  Council  to  consider  the  advisability 
of  applying  for  a provisional  order,  and  that  Messrs.  Talbot  and 
Stevenson,  consulting  electrical  engineers,  be  engaged  to  advise  the 
Council  and  prepare  estimates  as  to  the  probable  capital  outlay  and 
annual  expense  to  be  incurred  by  Wimbledon,  and,  alternatively, 
the  cost  to  Malden,  of  providing  a generating  station.  In  opposi- 
tion to  the  Committee’s  proposal,  it  was  urged  that  the  feeling  of 
the  district  was  against  electric  lighting  on  the  ground  of  expense. 
The  motion  for  the  adoption  of  the  report  was  negatived  by  6 votes 
to  5. 
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NOTES. 


( Concluded  from  page  178.) 

Educational . — Northampton  Polytechnic  Institute. 

— Particulars  of  the  commencement  of  day  courses  in  mechanical 
and  electrical  engineering  and  electrochemistry  appear  in  our 
“ Official  Notices  ” to-day. 

Appointment  Vacant.— University  of  Birmingham. 

— Assistant  Lecturer  and  Demonstrator  in  Electrical  Engineering 
(£150). 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements, 


Central  Station  Officials. — Mr.  Chas.  Cuthbertson, 

electrician  of  the  Longton  Gas  and  Electricity  Department,  was 
on  Friday  last  presented  with  a marble  clock  by  the  staff  and 
employes  of  the  department,  to  mark  the  occasion  of  his  recent 
marriage. 

Tramway  Officials. — Mr.  A.W.  Banister,  late  manager 
of  the  Norwich  Electric  Tram  way  b Co.,  has  been  appointed  manager 
of  the  New  British  Motor  Cab  Co.,  Ltd.,  London. 

General. — On  Monday  last  Mr.  A.  L.  Weekes,  general 
manager  of  the  British  Electric  Calibrated  Fuse  Co.,  Harpenden, 
Herts,  was  presented  with  a pedestal  writing-desk  by  the  staff  and 
employes  on  the  occasion  of  his  marriage  to  Miss  Alys  Linnell, 
of  Rugby. 

On  the  17th  inst.  Mr.  W.  G.  Roberts,  charge-man  of  electrical 
fitters  at  the  Pembroke  Dockyard,  who  is  leaving  to  take  up  the 
post  of  Admiralty  assistant  o erseer,  was  presented  with  a Glad- 
stone bag,  a case  of  pipes  and  a set  of  razors  by  his  friendB  in  the 
electrical  fitting  shop. 

Mr.  E.  Raymond-Barker,  who  has  just  left  in  the  Silvertown  c.s. 
Dacia  on  a cable-repairing  expedition,  deposited  with  us  some 
months  ago  a further  series  of  articles  on  “Cable-fault  Localisation 
Graphs  in  Practice.”  The  pressure  on  our  space  has  hitherto  pre- 
vented us  from  inserting  these,  but  we  hope  to  commence  their 
publication  immediately  on  the  author's  return. 

Obituary. — Fbolich. — "We  regret  to  record  the  death 

of  Dr.  O.  Frolich,  on  the  6th  inst.,  at  Berlin,  aged  66  years. 
Dr.  Fiblich  was  one  of  the  great  pioneers  of  the  electrical  industry, 
being  associated  with  Messrs.  Siemens  & Halske  in  the  days  when 
telegraphs  were  the  mainstay  of  electrical  work  ; later,  he  turned 
his  attention  more  particularly  to  the  development  of  the  theory 
of  the  dynamo  and  to  the  design  of  measuring  instruments,  while 
he  maintained  his  interest  in  pure  scientific  research.  Latterly  he 
was  connected  with  the  Cbarlottenburg  Technical  High  School  as 
lecturer. 


NEW  COMPANIES  REGISTERED. 


Chippenham  Electric  Supply  Co.,  Ltd.  (104,107).— This  com- 
pany was  registered  on  July  19th,  with  a capital  of  £5,000  in  £1  shares  (2;500 
5 per  cent,  preference),  to  adopt  an  agreement  with  the  Chippenham  Corpora- 
tion, and  to  carry  on  in  Chippenham  and  elsewhere  in  Wiltshire  the  business  of 
suppliers  of  electric  light, _ electricians,  engineers,  &c.  The  subscribers  are 
J.  H.  Edwards,  1‘27,  Victoria  Street,  Bristol,  electrical  engineer,  400  shares  ; E. 
Neale,  10,  High  Street,  Chippenham,  chemist,  100  shares.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  live.  The  first 
are  J.  H.  Edwards  and  E.  Neale  (both  permanent).  The  Chippenham  Corpora- 
tion may  nominate  one  permanent  director,  who  shall  be  a member  of  the 
Corporation  and  not  a shareholder  in  the  Chippenham  Gas  Co.  ; qualification, 
of  permanent  directors,  £100;  of  ordinary  directors,  as  fixed  by  the  company. 
The  directors  shall  issue  100  5 per  cent,  cumulative  preference  shares  to  the 
Chippenham  Corporation  as  fully  paid  up,  and  exchange  the  same  for  £100 
debenture  stock  or  shares,  when  any  shall  be  issued  by  the  company,  referred 
to  in  the  agreement.  Registered  by  Waterlow  Bvob.  & Layton,  Ltd.,  Birchin 
Lane,  E.C. 

Lighting,  Ltd.  (104,154). — This  company  was  registered  on 
July  21st,  with  a capital  of  £1,000  in  £1  shares,  to  carry  on  the  business  of 
manufacturers  of  and  dealers  in  lamps,  burners,  parts  and  apparatus  for  lighting 
and  other  purposes,  electricians,  engineers,  &o.  The  subscribers  (with  one 
share  each)  are: — F.  8.  Mitchell,  3,  Market  Street,  Dewsbury,  accountant; 
R.  S.  Naylor,  3,  Market  Street,  Dewsbury,  accountant.  Private  company. 
Table  “A”  mainly  applies.  Registered  office,  25,  King  Street  West,  Man- 
chester, 

Filaments,  Ltd.  (104,108). — This  company  was  registered  cn 
July  19tb,  with  a capital  of  £500  in  £1  shares,  to  adopt  an  agreement  with 
J.  W.  H.  Reynolds,  for  a secret  process  for  the  manufacture  of  metal  filaments 
for  eleotrio  lamps,  and  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  metal  filaments  for  electric  lamps  and  apparatus  used  in  connection 
therewith,  &o.  The  subscribers  (with  one  share  each)  are  : — J.  W.  H.  Reynolds, 
9,  Braxted  Park,  Streatham  Common,  S.W.,  electro-chemist;  W.  G.  Bate,  35, 
Bedford  Row,  W.C.,  solicitor.  Private  oompany.  The  number  of  directors  is 
not  to  be  less  than  two  or  more  than  four;  the  first  are  J.  W.  H.  Reynolds  and 
W.  G.  Bate.  Registered  office,  6,  Newcastle  Street,  E.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Electro-Mechanical  Brake  Co.,  Ltd.  (98,276).— Mortgage  or 

charge  on  certain  patents  for  inventions  relating  to  an  electro-mcchanical  brake, 
dated  June  7th,  1909,  to  secure  not  more  than  £1,500.  Holder:  G.  Law,  jun., 
Landoak  House,  Kidderminster.  Also  mortgage  on  certain  book  debts,  dated 
June  9th,  1909,  to  secure  £140.  Holders  : Metropolitan  Bank  of  England  and 
Wales,  Ltd.,  West  Bromwich. 

Anglo-Argentine  Tramways  Co.,  Ltd.  (25,363).— Trust-deed 

dated  July  1st,  1909,  to  secure  £1,738,380  4|  per  cent,  debenture  stock,  charged 
on  the  company's  undertaking  and  property,  present  and  future,  including 
uncalled  capital,  subject  to  certain  prior  charges.  Trustees:  The  Trustees, 
Executors  and  Securities  Insurance  Corporation,  Ltd. 

Bogota  Telephone  Co.,  Ltd.  (69,059).— Particulars  of  £25,000 

second  debentures  created  October  30th  and  secured  by  trust-deed  dated 
December  12th,  1906,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies’  (Con- 
solidation) Act,  1908  ; the  whole  amount  being  now  issued.  Property  charged  : 
Certain  land  with  buildings  thereon  in  Bogota,  Colombia,  used  in  connection 
with  the  telephone  service,  concessions  or  grants  relating  to  the  said  service, 
working  plant,  engines,  machinery,  poles,  lines,  installation,  and  the  company’s 
undertaking  and  property,  including  uncalled  capital,  subject  to  £15,000  first 
mortgage  debentures.  Trustee  : S.  H.  Jenks,  Barrow  Hedges,  Carshalton. 

Electric  Supply  Corporation,  Ltd.  (52,036).- Trust-deed 

dated  July  18th,  1904,  was  stamped  to  cover  a further  £20,000  in  addition  to 
£110,000  already  registered.  Property  charged  : Company’s  assets.  Trustees: 
F.  Tufnell,  Kenley,  Surrey,  and  W.  B.  M.  Bird,  58,  Cadogan  Place,  S.W. 


CITY  NOTES. 


Fife  Tramway,  Light  and  Power  Co.,  Ltd.  (7,188).— This 

company  was  registered  in  Edinburgh  on  July  3rd,  with  a capital  of  £200  000 
XJ:£L8h?£?s'  toacqoire  all  or  part  of  the  share  capital  of  the  Dunfermline  and 
District  Tramways  Co.  and  the  Fife  Electric  Power  Co.,  to  construct  or  acquire 
light  or  other  railways,  electric  or  other  tramways,  and  electric  lighting  and 
power  supply  works,  &c.  The  subscribers  (with  one  share  each)  arc  •— W 
Low,  Blebo,  Cupar,  Fife,  merchant;  K.  Sanderson,  23,  Rutland  Street,  ’Edin- 
burgh, W. 8.;  F.  B.  Stuart,  63,  Frederick  Street,  Edinburgh,  W.S. ; W.  L 
Wilson,  16,  Charlotte  Square,  Edinburgh,  clerk;  A.  Shepherd,  16,  Charlotte 
Square,  Edinburgh,  W.S.;  G.  Ferguson,  16,  Charlotte  Square,  Edinburgh, 
clerk ; G.  Balfonr,  22a,  College  Hill,  Cannon  Street,  E.C.  The  number  ol 
directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  to  be  after- 
wards appointed;  qualification,  100  shares;  remuneration  as  fixed  bv  the 
company.  J 

British  Radio-Telearraph  and  Telephoue  Co.,  Ltd.  (104,024) 

—This  company  was  registered  on  July  I3th,  with  a capital  of  £15,000  in  £1 
shares,  to  adopt  an  agreement  with  J.  G.  Balsillie,  and  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  radio  telegraphic  and  telephonic  instru- 
ments and  installations,  electric  and  general  engineers,  Ac.  The  subscribers 
are:— T.  V.  Smith,  30,  Linden  Gardens,  Notting  Hill  Gate,  W„  electrical 
engineer,  100  shares  ; B.  C.  Turner,  87,  Circus  Road.  St.  John's  Wood,  London 
insurance  manage?,  100  shares : T.  B.  Ince,  14,  CornhiU,  E.C..  assessor  and 
surveyor,  50  shares  ; W.  H.  Matthews,  32,  Queen  Victoria  Street,  E.C.,  solicitor 
100  shares;  A.  Knight,  4,  St.  Mary  Axe,  E.C.,  merchant,  100  shares.  Private’ 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
five ; the  first  are  not  named  ; qualification,  100  shares.  Registered  bv  G F 
Hudson,  Matthews  & Co.,  32,  Queen  Victoria  Street,  E.C. 

Caversham  Motor  Co.,  Ltd.  (103,995).— This  company  was 

registered  on  July  12th,  with  a capital  of  £1,000  in  £1  shares  (950  preference),  to 
carry  on  the  pusmess  of  electrical  engineers,  manufacturers  of  and  dealers  in 
motor  carnages  and  other  mechanically-propelled  vehicles.  &c.  The  sub- 
senbers  are:— J.  A.  P.  Price,  124,  Castle  Street,  Reading,  M.D.,  20  preferred 
shares;  H.  N.  Dickson,  M.A..  D.8c.,  The  Lawn,  Upper  Redlands  Road 
SfJw"8'  2j‘  ’ ??r3'  E- Woollan,  Endellion,  Priory  Avenue,  Caversham! 

50  deferred ; L.  E.  Stephens,  The  White  House,  Eimsworth,  Hants.,  25  prefer- 
ence; A.  C.  Brewerion,  Kiln  House,  Caversham,  Oxon,  brick  and  tile  manu- 
facturer 10  preference ; T.  S.  English,  136,  Oxford  Road.  Reading  com 
jne_r,c0h,int'  10  Preference;  C.  G.  Chambers,  1 Frior  Street,  Reading,  solicitor, 
i preference.  Minimum  ca9h  subscription,  60  preference  and  all  ordinary 
snares.  Registered  without  articles  of  association.  The  first  directors  are 
vl  oli- '•.Prl°e4  Elc^son'  M.A.,  D.Sc.,  and  A.  C.  Brewerton.  Registered 
by  Solicitors  Law  Stationery  Society,  Ltd.,  28-9,  Chancery  Lane,  E.C.  8 


Direct  United  States  Cable  Co  , Ltd. 

The  sixty-fourth  ordinary  general  meeting  of  the  shareholders  of 
this  company  was  held  on  Tuesday  at  Winchester  House,  Mr.  E.  M. 
Underdown,  K.C.,  in  the  chair. 

In  proposing  the  adoption  of  the  report  (see  Electrical  Review, 
July  23rd,  page  147),  the  Chairman  said  that  the  revenue  for  the 
past  six  months  to  June  30th  last,  after  deductions  on  the  payments, 
amounted  in  round  figures  to  £56,445.  The  working  and  other 
expenses,  including  income-tax,  but  exclusive  of  cost  of  mainten- 
ance, absorbed  £25,036,  leaving  a balance  of  £31,409  as  net  profit, 
making,  with  £4,506  brought  forward,  a total  of  £35,915.  That 
had  been  appropriated  as  follows :— Interim  dividend  of  4e.  per 
share  on  March  31st,  absorbing  £12,142,  a proposed  final  dividend 
of  the  same  amount,  and  a bonus  of  Is.  per  share  to  •)  une  30th, 
requiring  £15,177,  transferred  to  reserve  fund  £5,000,  leaving  a 
balance  of  £3,596  to  be  carried  forward.  A considerable  period  of 
trade  depression  was,  he  hoped,  now  passed  over  and  cable  business 
showed  signs  of  revival,  with  the  result  that  their  revenue  ex- 
hibited an  improvement  of  £5,077  during  the  past  half-year,  as 
compared  with  the  corresponding  half  of  1908.  The  working 
expenses  in  London  and  at  the  stations  showed  a slight  variation 
as  compared  with  those  in  the  corresponding  period.  The  reserve 
fund  had  been  credited  with  £9,733  from  interest  on  the  invest- 
ments; £1,501  from  profit  on  the  sale  of  securities  and  with  the 
£5  000  transferred  from  revenue.  On  the  other  hand,  it  bad  been 
debited  with  £13,857  for  cost  of  maintenance  of  cables,  and  the 
balance  of  the  account  now  amounted  to  £510,267.  The 
investments  stood  in  the  balance-sheet  at  £493,004, 
after  allowing  for  the  provision  of  £40,000  made  two 
years  ago  on  account  of  market  depreciation.  It  was 

satisfactory  to  note  that  their  market  value  at  present  was  between 
£9,000  and  £10,000  in  excess  of  the  reduced  figure  at  which  they 
stood  in  the  accounts.  Although  on  the  present  occasion  they  had 
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had  some  heavy  repairs,  the  reserve  fund  remained  fully  adequate 
to  meet  their  requirements,  and,  in  fact,  the  situation  had  im- 
proved. Dealing  with  the  results  for  the  whole  year,  the  receipts 
had  amounted  to  £112,780,  less  expenses  £50,393,  leaving  a balance 
of  £62,387.  They  had  paid  in  dividends  £51,60.3;  £10,000  had 
been  placed  to  reserve,  and  they  had  an  increased  balance  in  hand 
of  £784  as  compared  with  June,  1908.  The  reserve  account  had 
been  increased  in  balance  during  the  year  by  £5,071 ; £10,000  had 
been  transferred  from  revenue ; interest  on  investments  had 
yielded  £18,882,  profit  on  sale  of  securities  (£1,595)  giving  a total 
of  £31,447.  Prom  that  they  had  to  deduct  £24,901,  the  cost  of 
maintenance  of  cables,  and  £505,  the  cost  of  the  installation  of  a 
gas  plant  at  their  station  on  the  West  Coast  of  Ireland.  When 
they  heard  criticisms  as  to  the  cost  of  messages  to  the  public,  it  was 
as  well  to  remember  that  the  cost  per  word  was  no  real  guide.  So 
extensive  was  the  use  of  codes  by  means  of  which  one  word  was 
made  to  embrace  many  words  and  sentences,  that  the  actual  cost  to 
the  public  was  even  below  the  word  rate  suggested  by  those  who 
had  no  practical  knowledge  of  distant  telegraphy.  Their  relations 
with  the  allied  companies  were  excellent.  The  Government  had, 
he  thought,  met  them  in  several  points  with  regard  to  the  con- 
tinuance of  their  business  and  licence,  and  altogether  he  thought 
he  might  congratulate  the  shareholders  upon  the  position  of  the 
undertaking. 

Sib  James  Pendeb,  Bart.,  seconded  the  resolution,  and  the 
report  was  adopted. 


City  and  South  London  Railway  Co. 

The  Right  Hon.  C.  B.  Stuabt  Wobtley,  M.P.,  presided  at  the 
offices,  Finsbury  Pavement,  on  Tuesday,  July  27th,  over  the  fiftieth 
ordinary  general  meeting  of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Electbical  Review, 
July  23rd,  page  147),  the  Chaibman  said  they  met  in  mere  en- 
couraging circumstances,  and  the  board  were  able  to  claim  that 
they  were  right,  when  six  months  ago  they  said  that  the  compara- 
tively unfavourable  results  of  the  half  year  then  under  review  were 
due  to  temporary  and  abnormal  causes.  There  were  many  gratify- 
ing features  in  the  working  of  the  last  half-year.  They  had  a net 
increase  of  £1,062  in  gross  receipts,  and  a net  decrease  of  £989  in 
expenses;  so  that  they  were  in  a position  to  carry  to  net  revenue 
account  a balance  increased  by  £2,051.  After  deducting  from  this 
the  diminution  of  £166  in  the  carry-over  from  the  December 
acrount,  and  the  increase  of  £427  in  debenture  interest,  but  adding, 
on  the  other  hand,  the  £204  saved  on  the  item  of  general  interest, 
they  got  an  increase  in  the  baiance  available  for  dividend  of  £1,662. 
They  had  £269  more  to  pay  now  than  last  year  in  dividends  on 
preference  stocks  ; so  that  there  was  a final  resulting  improvement 
of  £1,393  in  the  sum  available  for  the  ordinary  shareholders.  By 
carrying  forward  only  £457  less  than  they  did  this  time  last  year, 
they  were  able  to  find  the  £1,850  necessary  to  provide  the  extra 
i per  cent,  which  the  ordinary  shareholder  so  well  deserved,  and 
which  they  recommended  that  he  should  receive.  This  result, 
though  not  brilliant,  was  at  leaBt  satisfactory.  It  was  satisfactory 
not  only  as  coming  hand  in  hand  with  the  fact  that  the  half-year 
showed  a larger  amount  of  gross  receipts  and  a larger  number  of 
passengers  carried  than  any  previous  half-year  in  the  history  of  the 
railway,  bat  also  because  the  percentage  of  working  expenses 
showed  a gratifying  decrease  (as  between  the  June  half-years  of 
1908  and  1909)  from  46  28  per  cent,  to  44'63  per  cent.  As  showing 
economy  in  management  he  might  say  that  they  had  kept  their 
service  going  with  92,673  trains,  against  94,636.  Had  there 
been  28  days  in  February,  1908,  instead  of  29,  the  number 
of  trains  in  the  1908  half-year  would  have  been  about 
600  less  than  the  94,636.  The  number  of  passengers  carried 
per  train  had  been  121 15,  against  115  09.  The  receipts  per  train 
fiad  been  18s.  3'64d.,  against  17s.  9 04d.,  and  per  train-mile 
2s.  5'93d.,  against  2s.  5'03d.  The  only  receipt  which  showed  a 
decrease  was  the  one  which,  less  than  all  others,  could  be  influenced 
by  management.  He  referred  to  the  receipts  per  passenger,  which 
had  gone  down  from  l’75d.  to  l’72d.  This  merely  showed  that  the 
average  distance  travelled  had  been  shorter.  On  the  other  hand, 
all  the  expense  ratios  showed  decreases: — Is.  2-lld.  total  expenses 
per  train-mile,  against  Is.  2 16d.  ; loco,  expenses  per  train-mile, 
4 52d.,  against  4 68d. ; and  traffic  charges,  6T3d.  per  train-mile, 
against  6’27d.  The  accounts  showed  an  increased  amount  paid 
during  the  half-year  in  local  rates.  They  considered  that  in  several 
districts  they  were  assessed  at  too  high  values,  and  the  general 
manager  had  instructions  to  endeavour  by  making  proper  repre- 
sentations to  the  assessment  committees,  to  get  valuations  recon- 
sidered in  their  favour.  Decreases  in  local  bookings  at  the 
“ Angel  ” and  Moorgate  seemed  to  show  that  the  limit  of  L.C.C. 
tramway  competition  on  the  north  side  bad  not  yet  been  reached. 
But  local  bookings  at  Euston  and  King’s  Cross  continued  slowly  to 
increase,  and  through  bookings  made  up  well  for  diminished  local 
bookings— there  having  been  a gratifying  increase  of  this  business 
with  all  three  of  the  underground  companies’  tubes.  A noticeable 
feature  of  the  half  year  was  the  fact  that  (except  at  King’s  Cross) 
Sunday  bookings  were  uniformly  down — the  average  drop  being 
£18  per  Sunday.  The  main  burden  of  this  loss  seemed  to 
arise  at  the  Bank  and  certain  stations  on  the  south  side. 
Competition  with  L.C  C.  tramways  and  the  motor-omnibuses 
continued  to  be  so  severe  that  the  question  had  arisen 
whether  there  should  not  be  some  revision,  in  favour  of 
the  passengers,  of  certain  fares  and  season-ticket  rates.  This 
important  matter  was  under  the  consideration  of  the  board.  The 
competition  that  they  suffered  from  the  L.C.C.  tramways  and  the 
diminished  receipt!  on  Sundays  were,  perhaps,  moreiclosely  con- 


nected than  might  be  supposed.  All  through  the  early  hours  of 
Sunday,  from  8 o’clock  to  nearly  12  noon,  when  no  City  and  South 
London  trains  were  running,  the  L.C.C.  tramways  enjoyed 
to  the  full  a monopoly  of  the  business  of  carrying  South 
London  people  to  the  Elephant  and  Castle  Station  and  to  London 
Bridge,  as  well  as  to  all  such  places  on  the  north  side  of  the  river 
as  could  be  reached  by  the  Westminster  Bridge  tramlines  and  their 
extensions.  At  the  Elephant  they  found  connecting  trains  all 
Sunday  morning  to  all  stations  on  the  Bakerloo  line  and  lineB 
connected  with  it ; and  at  London  Bridge  they  found  facilities  for 
Sunday  excursions  by  the  Brighton  Railway  and  South-Eastern  and 
Cuatham  and  Dover  Railway  to  places  in  Kent  and  Sussex,  and  for 
embarking  hard  by  on  the  excursion  steamers  to  the  various  places 
on  the  East  Coast.  Most  of  these  opportunities  were  past  and  gone 
by  the  time  that  the  City  and  South  London  Sunday  trains  began 
to  run.  On  all  the  four  West  End  tube  railways,  as  well  as  on  the 
great  railways  having  termini  in  London,  trains  were  running  on 
Sundav  morning  during  most  of  the  time  that  on  the  City  and 
South  London  business  was  at  a standstill.  The  Great  Northern 
and  City  Tube  Railway,  which  joined  up  to  their  station  at  Moor- 
gate, now  started  its  trains  on  Sundays  about  the  same  time  as  they 
did.  They  had  arranged  with  the  Great  Northern  and  City 
to  start  running  on  Sundays  at  about  the  same  time  as  they 
did,  their  trains  beginning  in  future  from  Euston  and  from 
Clapham  Common  about  8.15  in  the  morning.  The  board 
did  not  think  they  could  with  justice  to  the  ehareholdeis 
continue  to  allow  during  all  these  hours,  those  who  on  other  days 
were  their  own  passengers  and  patrons,  to  ;be  taught  and 
encouraged  to  use  other  systems  than  their  own.  What  the  L.C.C. 
did  could  not  be  supposed  to  be  against  the  conscience  of  the 
people  of  London,  or  they  would  not  be  suffered  to  do  it.  The 
board  proposed,  therefore,  to  defend  themselves  against  this  par- 
ticular competition  by  modifications  of  their  Sunday  time  table, 
which  they  hoped  would  shorten  the  actual  hours  of  Sunday  duty 
worked  by  individual  members  of  their  staff,  and  yet  would  preserve 
to  the  great  majority  of  them  the  alternate  Sunday  off  which  they 
now  enjoyed.  The  report  Bpoke  of  the  projected  high-level 
subway  to  connect  their  station  at  the  Bank  with  the  stations  of 
the  Central  London  and  Waterloo  and  City  lines.  Parliamentary 
sanction  to  this  scheme  might  be  regarded  as  practically  assured. 
Though  not  eventful,  the  half-year’s  working  had  been  neither 
uninteresting  nor  unhopeful. 

Mb.  C.  S.  Gbenfell  seconded  the  motion. 

Mb.  E.  Levy  thought  the  time  had  arrived  when  they  ought  to 
have  a profit-sharing  scheme  for  the  employes.  He  suggested  that 
5 per  cent,  should  be  deducted  from  the  shareholders’  dividends 
each  half-year  and  divided  amongst  the  servants  of  the  company 
who  had  been  over  six  months  in  the  service  in  proportion  to  the 
wages  and  salaries  received. 

Mb.  Pobteb  suggested  that  in  conjunction  with  other  tube  rail- 
ways, they  might  issue  special  season  tickets  in  the  middle  of  the 
day  for  commercial  travellers,  at  a cost  not  exceeding  £4  per 
quarter.  He  also  thought  that  some  of  the  stations  which  did  not 
pay  might  be  closed. 

The  Chaibman,  in  reply,  said  one  of  the  difficulties  of  a profit- 
sharing  system  on  railways  was  the  minuteness  of  the  amounts  to 
be  divided.  In  principle,  they  all  agreed  it  was  a good  thing.  As 
to  commercial  travellers’  tickets,  the  difficulty  was  that  other 
railways  did  not  issue  season  tickets.  It  was  true  that  the  City 
Road  station  did  not  pay. 

The  report  was  then  adopted. 


Prospectuses. — Brisk  Rubber  Estate,  Ltd. — An  issue 

of  20,000  shares  of  £1  each  at  par  has  been  offered  for  subscription 
this  week.  The  company  will  acquire  the  Brieh  estate  of  1,190 
acres  in  Perak,  F.M.S.,  506  acres  being  planted. 

Sylverlyte  (1909),  Ltd. — During  the  past  week  this  company 
offered  for  subscription  50,000  shares  of  £1  each  at  par.  The 
company  has  been  formed  to  take  over  the  business  of  the  Sylverlyte 
Electric  Lamp  Co.,  Ltd.,  which  was  formed  in  May,  1908,  with  a 
capital  of  £2  750,  to  acquire  and  work  an  invention  (No.  5,191  of 
1904).  The  business  of  the  syndicate  has  been  confined  to  the 
production  and  sale  of  motor-car  lamps,  using  a special  lens,  and  it 
is  proposed  to  extend  the  use  of  the  company’s  “Sylverlyte”  lenses. 

Sungei  Krian  Rubier  Estate  Ltd. — The  list  closes  to-day  in  an 
issue  of  45,000  6 per  cent,  cumulative  participating  preference 
shares  of  £1  each.  The  company  will  acquire  the  Samagaga  estate 
of  2,500  acres  in  Perak,  F.M.S. 

Stock  Exchange  Notices.  — The  Committee  has 

appointed  a special  settling  day  as  under:— 

Friday,  July  30th.— Bombay  Electric  Supply  and  Tramways  Co.,  Ltd.— Scrip, 
fully  and  partly  paid,  for  £160,000  6 per  cent,  second  mortgage  debentures. 

Southern  Electric  Tramways  Co.  of  Buenos  Aires  (Compania  de  Tramways 
Eleotrioos  del  Bud).— Scrip,  fully  paid,  for  £100,000  6 per  cent,  first  mortgage 
debentures,  Nos.  1 to  800  of  £100  and  801  to  1,800  of  £20  each. 

And  ordered  the  same  to  be  quoted  in  the  Official  List. 

The  Itristol  Tramways  and  Carriage  Co.,  Ltd.— 

An  interim  dividend  has  been  declared  at  the  rate  of  6 per  cent,  per 
annum  for  the  half-year  ended  June  30th,  as  last  year.  Dividend 
warrants  will  be  posted  to-day. 

County  of  London  Electric  Supply  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  for  the  half-year  eDded 
June  30th,  1909,  on  the  ordinary  shares  at  the  rate  of  4 per  ceiff, 
per  annum,  less  income-tax,  as  last  year. 
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National  Telephone  Co.,  Ltd. 

Mb.  Geobge  Fbanklin  presided  on  the  22nd  inst.  over  the  meeting 
of  thiB  company  held  at  Hamilton  House,  Victoria  Embankment. 

In  moving  the  adoption  of  the  report  (ste  Elhctrical  Rewew, 
July  16th,  page  106),  the  Chaibman  reminded  the  shareholders 
that  the  figures  were  only  accurate  for  five  months,  and  the  sixth 
month  was  an  estimate.  The  income  accrued  for  the  six  months 
ending  June  30th  was  £1,546,837,  as  compared  with  £1,452,569  a 
year  ago,  an  increase  of  £64,798.  That  increase  waB  not  quite  at 
the  usual  rate  of  progress,  but  it  was  largely  accounted  for  by  the 
depression  in  trade,  and  to  some  extent  by  the  necessity  of  the 
company  restricting  its  capital  expenditure,  so  as  to  coincide  with 
the  termination  of  its  licensed  period.  The  royalties  paid  to  the 
Post  Office  had  increased  from  £139,531  to  £148,951,  a difference  of 
£9,419.  There  was  very  little  to  say  in  regard  to  that  item,  except 
the  chronic  complaint  which  was  always  made  at  those  meetings 
that  it  was  a charge  imposed  upon  the  telephone  industry  without 
any  justification.  Toe  working  expenses  amounted  to  £893,76/,  as 
against  £828,969,  an  increase  of  £64.798.  Apart  from  the  expenses 
of  the  company,  due  to  the  growth  of  the  business,  there  were  extra 
items  of  expenditure,  such  as  the  increase  in  the  rates,  which  had 
gone  up  in  the  half-year  £5,843,  and  an  extra  outlay  on 
lines,  including  renewals  of  £10,148  Another  item  which 
went  to  swell  the  expenses  was  the  maintenance  of  the 
Post  Office  wires,  towards  the  cost  of  which  they  had  to 
make  some  contribution,  although  the  money  should,  strictly 
speaking,  come  out  of  capital.  The  net  result  of  the  half-year 
^ after  deducting  royalties)  was  a profit  balance  of  £504,118,  as 
compared  with  £484,068,  or  a net  increase  of  £20,050,  of  which 
£12,954  was  absorbed  by  the  debentures  and  other  interests, 
£124,607  bv  the  preference  and  deferred  shares,  and  the  directors 
recommended  the  placing  of  £150,000  to  reserve,  an  increase  of 
£10,000  over  the  amount  placed  to  that  item  a year  ago.  That 
would  leave  a balance  of  £110,000  to  be  carried  forward.  The 
rentals  for  unexpired  terms  of  running  contracts  pursued  their 
upward  course,  as  was  to  be  expected,  the  figure  standing  at 
£1,366,283,  as  against  £1,314,591,  showing  an  increase  of  £51  692. 
The  capital  expenditure  during  the  past  six  months  on  construction 
of  exchange  and  private  stations  was  £313,393.  It  was  the  com- 
pany’s policy  now  not  to  spend  any  money  which  would  not  be 
reproductive  by  December  31st,  1911,  when  their  licence  expired. 
They  had  made  an  offer  to  the  Post  Office,  which  had  been  accepted 
in  part,  to  provide  for  the  requirements  of  the  Post  Office  after 
1911,  provided  that  the  company  were  insured  against  any  loss. 
The  Post  Office  had  agreed  to  that  so  far  as  such  capital  expendi- 
ture might  relate  to  new  work,  which  did  not  involve  the  supplanting 
of  existing  plant ; but  as  to  other  classes  of  work,  it  had  not  been 
yet  possible  to  come  to  any  arrangement.  The  reserve  fund  now 
stood  at  £3,226,381,  and  that  figure  included  the  amount  proposed 
to  be  added  that  half-year.  All  of  that  money  was  invested  in  the 
company’s  business.  Questions  had  been  asked  in  Parliament 
suggesting  that  the  company’s  plant  was  antiquated  and 
obsolete,  and  that  they  were  starving  the  system,  but 
he  could  say  that  the  plant  was  never  in  a better 
condition,  and  when  the  undertaking  was  acquired  by  the 
Government  it  would  be  found  that  it  was  in  accordance  with  the 
agreement  made  with  the  Post  Office.  As  to  the  recent  legal  pro- 
ceedings in  which  they  were  involved  with  the  Postmaster-General 
with  reference  to  what  were  known  as  A to  B lines — that  was  a 
communication  between  a person  and  a doctor  cr  his  stockbroker, 
such  lines  not  having  any  connection  with  the  company’s  exchange — 
the  shareholders  were  aware  that  the  Government  said  they  ought 
to  pay  a 10  per  cent,  royalty  on  them,  but  the  Court  of  Appeal 
upheld  the  views  of  the  company  that  they  were  not  bound  to 
pay  such  royalties.  On  the  case  being  taken  to  the  House  of  Lords 
the  decision  was  reversed,  and  the  company  bad  now  to  pay 
royalties  on  that  class  of  business.  The  effect  of  that  would  not 
fall  upon  the  present  shareholders,  as  the  directors  had  set  aside  a 
half-year’s  profit  to  meet  the  charge  in  the  event  of  their  having 
to  meet  it.  The  company  recognised  their  full  obligation  to  the 
public  up  to  the  end  of  1911,  but  they  had  not  recognised,  and  did 
not  intend  to  recognise,  any  provision  for  the  needs  of  the  subse- 
quent period.  With  reference  to  a recent  statement  of  the  Post- 
master-General that  it  would  be  in  the  public  interest  if  the 
undertaking  could  be  acquired  before  the  end  of  1911,  the 
company  were  perfectly  willing  to  band  it  over  before,  provided 
they  were  fully  compensated  for  the  Iobs  of  their  unexpired  tenure. 

Mb.  G.  Sands  seconded  the  motion,  and  the  report  was  adopted. 


United  River  Plate  Telephone  Co.,  Ltd. 

The  meeting  of  this  company  was  held  on  Tuesday,  July  20th,  at 
Winchester  House,  E.C.,  Sir  Irving  Courtenay  presiding. 

The  Chaibman,  in  proposing  the  adoption  of  the  report  (see 
Electbical  Review,  July  16th,  page  106),  said  that  the  steady 
growth  and  development  of  the  Argentine  Republic,  which  had 
been  a feature  of  recent  years,  still  continued,  and  was  reflected  in 
every  department  of  the  business,  resulting  in  an  increase  both  in 
gross  income  and  net  profit.  During  the  year  under  review  they 
had  added  considerably  to  the  number  of  their  subscribers  both  in 
Buenos  Ayres  and  the  provinces.  They  bad  opened  new  exchanges 
in  Dolores,  General  Paz,  General  Belgrano,  Nueva  Roma,  Lobos, 
Balcarce  and  Canuelas,  all  of  which  were  important  centres  and 
would  pay  a good  return  on  the  capital  invested  in  them.  They 
had  also  started  work  on  the  extension  of  their  main  southern  line 
from  General  Belgrano  to  Azul,  a line  which  was  destined 
eventually  to  be  carried  to  Bahia  Elanca,  and  to  become  one  of 


their  most  important  trunk  routes,  and  in  response  to  Btrong  and 
influential  demands  they  had  authorised  the  extension  of  another 
section  of  the  southern  line  from  Dolores  to  Mar  del  Plata.  During 
the  year  they  had  continued  the  work  of  extending  their  subways 
in  Buenos  Ayres  and  reconstructing  their  overhead  circuits  for 
common  battery  working.  The  three  new  exchanges  in  that  city, 
which  bad  been  constructed  on  the  common  battery  system,  gave 
great  satisfaction  to  their  engineers,  and  to  the  general  public,  and 
they  were  now  busily  engaged  in  altering  their  A'venida  building, 
which  was  their  principal  exchange  in  Buenos  Ayres,  to  receive  a 
new  common  battery  board  which  they  hoped  to  have  working 
within  the  next  nine  or  ten  months.  In  the  beginning  of  the 
present  year,  Sir  John  Gavey  visited  Buenos  Ayres,  and  he  reported 
that  the  new  boards  already  installed  have  resulted  in 
a most  appreciable  improvement  in  the  service  since  his  previous 
visit  about  18  months  before.  Besides  their  subway  work  in  Buenos 
Ayres  they  1 ad  also  done  a considerable  amount  of  similar  work  in 
Rosario,  Cordoba  and  Bahia  Blanca.  Passing  to  the  accounts,  they 
would  see  that  the  capital  was  increased  by  £100,000,  the  amount  of 
the  issue  made  in  April,  1908.  The  subscriptions  paid  in  advance 
had  increased  by  about  £3,000,  which  was  a satisfactory  feature, 
while  the  reserve  fund  and  the  reserve  for  renewal  of  plant 
remained  at  the  same  figures  as  before,  nothing  having  been  added 
to  these  last  year.  They  proposed,  however,  this  year  to  increase 
the  reserve  fund  by  £25,0C0.  The  directors  felt  very  strongly,  and 
had  no  doubt  the  shareholders  would  agree  with  them,  that,  in  view 
of  the  continual  expansion  of  the  company,  it  was  necessary  to  build 
up  the  reserve.  Nothing  was  more  calculated  to  give  stability  to 
an  enterprise  than  a reserve  in  proper  proportion  to  the  capital,  and 
as  a considerable  part  of  the  reserve  was  invested  in  the  business,  and 
was,  consequently,  revenue  producing,  the  shareholders  were  getting 
the  benefit  both  ways.  They  had  expended  £119,590  on  capital 
account.  Last  year  they  wrote  £25,000  off  the  special  replacement 
account,  but  this  year  it  had  again  increased  to  £35,138,  and  as  the 
work  of  conversion  was  still  proceeding,  they  proposed  this  year  to 
write  off  £32,000  from  this  account,  which  would  give  them  a fairly 
clean  slate.  Their  securities  were  considerably  increased  from  last 
vear.  Stock  of  materials  was  some  £600  under  last  years 
figure.  Of  course,  with  an  expanding  business,  it  was  neces- 
sary to  keep  a fairly  large  Btock,  but  this  item  was  most 
carefully  watched,  both  with  the  view  of  keeping  the 
figures  as  low  as  possible,  and  also  to  prevent  waste  or 
leakage.  Coming  to  the  profit  and  loss  account,  there  had  been an 
increase  in  receipts  and  expenditure  in  the  Argentine  of  £36,3 U 
and  £23,000  respectively  ; the  cumulative  result  being  that  there 
was  an  increase  in  net  profit  for  the  year  of  about  £12,700,  and  be 
ventured  to  think  they  would  find  these  results  satisfactory.  Ut 
course,  they  owed  them  largely  to  the  skill  and  energy  put  into  the 
business  by  the  staff,  and  as  the  staff  were  forming  a provident 
fund  in  Argentina,  towards  which  they  would  themselves  subscribe 
for  the  purpose  of  mutual  help  in  sickness  or  misfortune,  the 
directors  believed  the  shareholders  would  be  glad  to  follow  the 
excellent  example  set  by  other  public  companies,  and  make  a dona- 
tion out  of  the  profits  towards  such  a laudable  object.  The  sum  the 
directors  recommended  was  £2,000,  and  after  more  experience  had 
been  obtained  from  the  actual  working  of  the  fund,  the  question  of 

future  grants  could  be  considered  on  its  merits.  They  looked  for- 
ward to  the  future  with  confidence.  As  the  population  increased, 
so  did  the  demand  for  their  services.  There  was  still  plenty  ot 
outlet  before  they  reached  the  proportion  of  telephones  to  inhabi- 
tants which  had  been  reached  in  Europe  or  the  United  States,  lo 
provide  for  the  increasing  wants  of  the  business  it  would  be  neces- 
sary to  make  a new  issue  of  capital  in  the  autumn.  The  amount 
required  would  be  £150,000,  and  while  it  was  too  early  to  enter 
fully  into  particulars,  he  had  no  doubt  that  the  terms  would  be 
acceptable  to  the  shareholders.  The  directors  recommended  a final 
dividend  of  5 per  cent,  on  the  ordinary  share  capital,  making  with 
the  interim  dividend  paid  on  December  31st  last,  a return  of  8 per 
cent,  for  the  year,  free  of  iucome-tax. 

The  report  was  adopted. 


Mexico  Tramways  Co. 

The  directors’  second  annual  report,  for  the  year  ending 
December  31st,  1908,  shows  that  the  net  revenue  for  the  year,  after 
paying  all  expenses  and  fixed  chareeB,  amounted  to  $459,648.93, 
which  added  to  the  balance  of  $151,701.18  standing  to  the  credit  of 
profit  and  loss  account  at  the  end  of  the  previous  year,  brought  up 
the  balance  of  such  account  to  .$611,350.17.  During  the  year  four 
quarterly  dividends  each  at  the  rate  of  4 per  cent,  per  annum  were 
paid  to  the  shareholders,  absorbing  $240,000,  and  leaving  a credit 
balance  on  profit  and  loss  account  of  $371,350.17  to  be  carried 
forward  to  next  year.  During  the  year  the  sum  of  $1,027,294  22 
was  spent  on  capital  account,  extensions,  improvements  and  the 
general  equipment  of  the  tramways  syttem.  The  outlay  already 
incurred  has  had  the  result  of  reducing  the  ratio  of  working  ex- 
penses from  56  per  cent,  in  1907  to  524  per  cent,  in  the  year  now 
under  review,  while  the  results  for  the  firet  few  months  of  the 
current  year  show  a Btill  further  reduction.  As  the  company  now 
has  very  complete  car  shops,  thoroughly  equipped  with  modem 
tools  for  wood  and  metal  work,  all  of  the  rolling  stock  required  is 
now  being  constructed  by  the  company.  The  quality  of  the  work 
turned  out  by  the  shops  is  fully  equal  to  that  in  the  imported  cars 
and  the  cost,  ready  for  service,  is  considerably  less  than  that  for 
which  they  could  be  imported.  The  policy  of  the  company,  in 
using  to  the  greatest  possible  extent,  native  materials  and  native 
labour  in  the  construction  of  its  rolling  stock,  has  met  with  the 
very  cordial  approval  of  the  authorities.  To  guard  against  loss  of 
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equipment  by  fire,  an  automatic  sprinkler  system  of  the  most 
approved  type  has  been  installed  in  all  the  company’s  car  barns 
and  shops  as  well  as  in  the  principal  offices. 

At  the  present  time  (June,  1909)  the  tramways  system  consists 
of  17101  miles  of  track,  of  which  13182  miles  are  operated  by 
electricity,  32-90  miles  by  mules  and  6-29  miles  by  steam ; 13'82 
miles  of  electric  track  have  been  added  since  the  report  of  1907. 
It  is  anticipated  that  by  the  end  of  1910  the  whole  system  will  be 
equipped  and  worked  by  electricity.  The  car  equipment  at  the 
present  time  (June,  1909)  consists  of  the  following: — 

Electric  passenger  cars  and  trailers  ... 

Mule  passenger  cars  

Freight  equipment  

Funeral  special  equipment  ...  

Miscellaneous  equipment,  carts,  wagons,  &c. 


the  Bill  to  proceed.  The  electrical  plant  and  machinery  have 
worked  very  satisfactorily  throughout  the  half-year,  and  the  current 
is  still  produced  at  a low  rate  per  unit.  The  installation  of  auto- 
matic signalling  on  the  Inner  Circle  is  now  practically  completed, 
and  has  resulted  in  greatly  improved  punctuality  in  the  running  of 
the  trains.  A new  station  is  in  course  of  erection  at  Dollis  Hill,  in 
order  to  serve  the  rapidly-growing  neighbourhood  between 
Willesden  Green  and  Neasden.  A goods  receiving  depot  is  being 
constructed  at  Farringdon  Street,  which  will  be  brought  into  use 
before  the  end  of  the  current  half-year. 

Gross  receipts  for  passengers, 
goods,  minerals,  and  tolls. 

,£640,888 
£680,357 

£343,566 


312 

Number  of 

70 

Year. 

passengers. 

203 

1907 

96,859,108 

45 

1908 

99,846,735 

45 

1909  1 

To  June  30th  ) 

49,647,166 

675 

Since  the  date  at  which  the  accounts  for  this  report  were  made  up 
the  company  has  acquired  a controlling  interest  in  the  Mexican 
Light  and  Power  Co.,  Ltd.,  by  the  purchase  of  84,000  ordinary 
shares  in  the  capital  Btock  of  that  company.  These  Bhares  were 
bought  at  a price  of  $80  per  share,  the  purchase  price  being  pro- 
vided by  the  issue  of.  the  company’s  shares  at  $140,  being  at  a 
premium  of  $40  per  share.  This  step  was  taken  with  the  object  of 
assuring  a certain  and  increasing  supply  of  power  for  the  tramways 
system  which  is  of  vital  importance  to  the  company,  but  the 
directors  are  satisfied  that  apart  from  this  consideration,  the 
acquisition  will  prove  a remunerative  investment,  and  with  the 
centralisation  of  the  management  will  result  in  considerable 
economy  in  the  working  of  both  companies.  With  a view  of  pro- 
viding for  the  rapidly  growing  needs  of  the  tramways  business  and 
in  order  to  assist  in  the  financing  of  the  Mexican  Light  and  Power 
Co.,  Ltd.,  who  are  carrying  out  large  extensions  to  cope  with  the 
demand  for  power,  the  directors  recently  created  an  issue  of  6 per 
cent.  50-year  mortgage  debenture  bonds  and  sold  in  London 
£1,250,000  of  such  bonds.  In  view  of  the  large  interest  of  this 
company  in  the  Mexican  Light  and  Power  Co.,  Ltd.,  the  annual 
reports  and  accounts  of  that  company  will  be  sent  to  shareholders 
in  this  company  with  this  and  subsequent  annual  reports. 
The  legal  action  referred  to  in  the  last  report,  brought  against  the 
Mexico  Electric  Tramways,  Ltd.,  by  a shareholder  in  that  company, 
for  the  purpose  of  annulling  the  lease,  has  been  settled  on  terms 
satisfactory  to  this  company,  and  the  lease,  therefore,  remains  in 
force,  and  the  directors  are  satisfied  that  the  operation  under  such 
lease  will  be  most  satisfactory  for  all  concerned.  The  following 
statistic*  relating  to  the  operations  of  the  company  indicate  the 
continual  expansion  of  its  business: — 


1906 

1907 

1908 


Gross  earnings 
(Mexican  currenoy). 

$4,210,768-00 

$4,924,075-00 

$5,328,674-00 


Passengers  carried. 

64,448.225 

64,623,667 

70,357,661 


Comparative  Statement  of  Track  Mileage. 


Electric. 

Mule. 

Steam. 

Total. 

1905 

98-47 

39  16 

12-33 

149-96 

1906 

..  118-00 

39-00 

1200 

159- 00 

1907 

118  00 

37-00 

12  00 

167-00 

11408 

. . 125-41 

37-88 

7-88 

171-17 

June,  1909 

..  13182 

32-90 

6-29 

17101 

Metropolitan  Railway 

Co. 

The  directors  report  that  the  total  receipts  for  the  half-year  ending 
June  30th,  19C9,  smountto  £379,487,  and  the  expenses  to  £193,243, 
leaving  a profit  of  £186,244.  Compared  with  the  corresponding 
half-year  of  1908,  the  receipts  show  an  increase  of  £22,700,  and  the 
expenses  a decrease  of  £6,537.  The  expenditure  is  at  the  rate  of 
56'25  per  cent,  of  the  total  traffic  receipls,  as  compared  with  60  36 
per  cent,  in  the  corresponding  period.  The  net  revenue  account, 
after  providing  for  the  interest  upon  the  debenture  stocks  and  other 
fixed  charges  and  for  electrical  depreciation,  shows  a balance  of 
£137,075,  which  will  permit  of  the  payment  of  the  dividends  upon 
the  preference  stocks,  and  leave  a balance  of  £32,564  available  for 
dividend  upon  the  ordinary  stcck  The  directors  recommend  a 
dividend  upon  the  ordinary  stock,  for  the  past  half-year,  at  the 
rate  of  £1  per  cent,  per  annum,  carrying  forward  £3,904.  The 
Surplus  Lands  Committee  announce  that  the  dividend  on  the 
surplus  lands  stock,  for  the  past  half-year,  will  be  at,  the  rate  of 
£2  15s.  per  cent,  per  annum,  as  in  the  corresponding  half-year. 
The  development  of  the  passenger  traffic  TesultiDg  from  the 
improved  train  services  and  through  bookings  with  the  tube  rail- 
ways, has  been  well  maintained  ; while  the  new  express  parcels 
service,  which  was  brought  into  operation  at  the  beginning  of  the 
year,  has  also  been  very  successful,  and  has  attracted  a large 
amount  of  new  business.  The  inauguration  on  July  1st  of  a morning 
and  evening  through  train  service  between  the  City  and  stations 
on  the  Aylesbury  and  Uxbridge  extensions,  thereby  obviating  the 
change  of  trains  at  Baker  Street,  is  a great  convenience  to  the 
public,  and  cannot  fail  to  have  the  effect  of  securing  additional 
traffic  to  the  railway.  The  Imperial  International  Exhibition  at 
Wood  Lane  was  opened  on  May  20th  last.  The  traffic  from  this 
source  has  not,  so  far,  been  so  large  as  that  obtained  from  its  pre- 
decessor, the  Franco-British  Exhibition,  but  it  will  no  doubt 
develop  considerably  during  the  forthcoming  holiday  and  excursion 
season.  The  Bill  deposited  by  the  North-West  London  Railway 
Co.  was  considered  by  a committee  of  the  House  of  Commons  in 
May  last,  when  this  company  took  an  active  part  in  opposing  it, 
and  the  Committee,  after  eight  days’  hearing,  decided  not  to  allow 


Sao  Paulo  Tramway,  Light  and  Power  Co  , Ltd. 

The  report  of  the  directors  for  the  year  ending  December  31st, 
1908,  which  was  recently  submitted  to  the  annual  general  meeting, 
states  that,  notwithstanding  depressed  business  conditions,  an  in- 
crease in  the  gross  and  net  earnings  of  the  company  took  place. 
The  gross  earnings  amounted  to  $2,287,410'56,  an  increase  of 
$175,887  42,  and  the  net  earnings  were  $1,504,359  78,  an  increase 
of  $108,486-28.  A sum  of  $92,065  48,  which  has  been  charged  to 
the  contingent  account,  was  expended  for  renewals  and  replace- 
ments ; and  to  meet  such  expenditure,  and  provide  for  reconstruction 
of  tracks,  the  directors  have  set  aside  $300,000  from  the  years 
earnings  to  the  above  account,  and  $17,968  has  been  already 
charged  against  this  appropriation.  During  the  year  the  track 
mileage  was  increased  by  4'75  miles ; the  Santa  Anna  Railway, 
which  was  acquired  in  the  previous  year,  has  been  replaced  by  an 
electric  line,  and  was  opened  on  October  8th.  The  electric  lighting 
connections  show  increases  of  incandescent  lamps  from  44,319  to 
51,320,  and  of  arc  lamps  from  1,251  to  1,458.  There 
are  now  4,209  lighting  consumers,  and  the  flat  rate  basis  of  charging 
is  being  superseded  by  meter  charges,  which  it  is  expected  will 
prove  beneficial  to  the  company.  During  the  year  764  houses  were 
wired  for  electric  light,  this  being  nearly  50  per  cent,  of  new 
houses  erected.  In  the  power  department,  the  connected  load 
shows  an  increase  of  3,553  h.p.  ; contracts  in  hand  this  year  are 
expected  to  add  a further  1,500  h.p.  The  total  of  motors  now 
installed  is  9,555  h.p.  During  the  year  shut-downs  at  the  power 
house  only  aggregated  seven  minutes  in  all,  and  transmission  lice 
troubles  have  been  overcome.  The  power  house  was  extended  to 
accommodate  three  additional  units,  and  steel  poles  were  sub- 
stituted for  wooden  ones  on  the  transmission  line,  leaving  only 
25  per  cent,  to  be  replaced  in  future.  The  rolling  stock  was  in- 
creased by  25  passenger  cars,  and  various  additions  made  to  sub-  , 
station  and  transformer  plant  and  mains.  To  meet  this  capital 
expenditure  the  directors  during  the  year  disposed  of  $1,200,000 
of  capital  stock;  the  premium  on  those  shares,  amounting  to  , 
$161,562-77,  was  transferred  to  the  reserve  fund.  The  accounts 
show  that  the  surplus  earnings,  together  with  the  balance  from 
the  previous  year,  amounted  to  $1,795,790  45,  from  which  three 
per  cent,  and  one  2 1 per  cent,  dividends  were  paid,  absorbing 
$836,538  46  ; $300,000  was  transferred  to  contingency  account,  and 
a balance  of  $659,251'99  carried  forward. 


Madras  Electric  Supply  Corporatiou,  Ltd. 

The  third  annual  meeting  of  the  shareholders  of  this  company  was 
held  on  Friday  at  Salisbury  House,  London  Wall,  Mr.  Arthur  M.  H. 
Walrond  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  July  23rd,  page  147),  said  that  the  outlay  on 
capital  works  amounted  to  £225,348.  They  had  made  a loss  of 
£1,500  on  the  working  of  the  temporary  plant.  That  was  not 
surprising,  and  while  no  profit  was  anticipated,  they  never  expected 
to  have  to  run  that  small  plant  for  such  a long  time,  and  the  loss, 
therefore,  was  larger  than  it  would  have  been  had  they  been  in  a 
position  to  supply  current  from  their  main  station  on  the  expected 
date.  The  profits  of  the  tramways  company  had  increased,  and 
they  had  received  a 5 per  cent,  dividend  on  that  investment.  The 
board  had  had  a very  anxious  time,  due  not  to  any  fear  on  their 
part  as  to  the  future  prospects  of  the  company,  but  solely  on 
account  of  the  very  serious  delay  in  the  completion  of  the  contract. 
As  they  were  aware  the  company  was  formed  to  take  over  a con- 
cession, held  by  Messrs.  Crompton  & Co.,  their  contractors.  The 
concession  was  handed  over  to  them  free  of  charge  on  the  condition 
that  the  contract  for  the  work  should  be  given  to  Messrs.  Crompton. 
Unfortunately  there  was  no  penalty  attached  to  the  contract  for 
failing  to  complete  within  a given  time.  The  board  were,  however, 
assured  that  two  years  would  be  ample  time,  and  Messrs.  Crompton 
led  them  to  believe  that  that  time  might  be  considerably  accelerated, 
and  that  they  might  very  possibly  be  obtaining  current  in 
September,  1907.  The  great  delay  which  bad  taken  place  in  com- 
pleting the  contract  had  materially  affected,  but  only  for  the 
moment,  the  financial  position  of  the  company.  The  delay  in  com- 
pleting the  work  raised  a question  between  the  company  and 
Messrs.  Cromptoo,  which  was  largely  a legal  one,  and  the  question 
wTas  receiving  the  best  consideration  of  the  directors,  who.  wrere 
resolved  to  adopt  every  means  in  their  power  for  the  protection  of 
the  company.  They  had  received  a telegram  saying  that  the 
buildings  were  now  practically  complete,  and  that  included  the 
Bub- stations  at  Mylapore,  and  for  the  tramways.  The  complete 
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plant  would  consist,  on  the  direct-current  side  for  the  town  supply, 
ot  plant  of  a capacity  of  2,000  kw.,  capable,  it  was  estimated,  of 
supplying  current  for  fans  and  lighting,  to  an  equivalent 
of  100,000  lamps  connected  to  the  mains.  On  the  alternating-current 
side  they  had  plant  of  1,500  kw.  capacity  for  the  supply  to  the 
tramways  and  workshops  in  the  town.  The  tramways  had  con- 
tracted to  take  or  pay  for  at  least  one  million  units  per  annum, 
and  although  that  supply  must  be  made  before  loDg,  he  regretted  to 
say  that  even  to-day  the  contractors  could  not  give  them  a definite 
date  for  commencing  the  tramway  supply.  Independently  of  the 
tramways  they  had  applications  equivalent  to  21,500  lamps,  and 
they  had  already  connected  up  an  equivalent  of  14,000  8-c.p.  lamps. 
The  number  of  inquiries  for  both  lighting  and  power  purposes  was 
very  encouraging.  An  arrangement  was  practically  concluded  for 
supplying  the  Madras  Port  Trust  with  an  estimated  consumption  of 
40,000  units  per  annum.  They  failed  to  obtain  the  contract  for 
street  lighting,  the  municipality  having  decided  at  the  last  moment 
to  adopt  another  form  of.  illuminant.  They  had  applied  for  a 
licence  to  supply  to  Fort  St.  George,  which  they  believed  to  be  a large 
consumer,  and  meanwhile,  with  the  sanction  of  the  Indian  Govern- 
ment, they  were  giving  a supply  to  the  Army  Temperance 
Association  at  the  fort  from  an  overhead  main.  He  thought  he  had 
said  sufficient  to  indicate  that  there  was  every  encouragement  for 
the  future.  They  would  probably  have  to  raise  more  capital  before 
long,  part  of  which  would  be  wanted  on  account  of  delay  in  com- 
pleting the  contract,  but  they  would  undoubtedly  require,  from  time 
to  time,  extra  capital  for  extensions  of  mains  to  keep  pace  with 
increased  requirements,  and  there  was  every  reason  to  believe  that 
capital  for  this  latter  purpose  would  be  remunerative,  and  mean 
increased  net  profit. 

Sir  Ralph  Moob,  in  seconding  the  motion,  said  he  could  assure 
the  shareholders  that  the  importance  of  the  early  completion  of  the 
work  had  been  appreciated  by  the  board  from  the  very  commence- 
ment ; so  much  so,  that  when  Messrs.  Crompton  indicated  the 
possibility  of  their  being  able  to  obtain  current  by  September, 
1907,  the  board  offered  them  a bonus  if  they  succeeded  in  doing 
that.  The  delay  during  the  past  year  had  been  most  disheartening, 
considering  the  efforts  the  directors  had  made  all  along  to  get  early 
completion  of  the  contract. 

The  report  was  adopted. 


African  Trans-Continental  Telegraph  Co.,  Ltd. 

The  directors  in  their  annual  report  for  the  year  ended  March  31st, 
19C8,  state  that  the  company’s  lines  continue  in  good  working  order 
and  condition.  Interruptions  to  telegraphic  communication  during 
the  year  under  review  were  few  and  of  short  duration,  except  in 
two  cases  where  the  interruption  on  one  section  of  the  line,  caused 
by  the  natives  having  cut  and  removed  portions  of  the  wire,  lasted 
for  over  a week.  It  has,  however,  been  found  necessary  to  renew 
the  telegraph  wire  at  Tete,  in  Portuguese  East  Africa,  where  the 
line  crosses  the  Zambesi  in  a single  span  of  2,178  ft.  It  may  be 
stated  that  the  line  and  poles  at  this  spot  are  run  in  duplicate,  in 
order  to  guard  sgainst  the  interruption  to  traffic  that  would  result 
from  a breakdown  if  the  line  were  siiigle.  The  Northern  terminus 
of  the  line  is  still  at  Udjidji,  on  the  East  Coastof  Lake  Tanganyika, 
no  arrangements  having  yet  been  found  possible  for  the  provision 
of  funds  for  its  further  construction  northwards.  The  gaps  in  the 
British  East  Africa  Administration’s  telegraph  have  been  further 
reduced  within  the  last  year,  and  the  distance  to  be  covered  before 
Cape  Town  and  Cairo  are  joined  by  an  unbroken  line  of  telegraph 
has  now  been  reduced  to  about  520  miles.  The  annual  working 
expenditure  of  the  line  is  not  yet  balanced  by  the  revenue,  and  the 
deficiency  continues,  as  before,  to  be  advanced  by  the  British  South 
Africa  Co.  The  deficit  on  the  working  of  the  line  for  the  year 
covered  by  the  accounts  shows  a considerable  decrease  compared 
with  that  of  the  previous  year,  and  there  will  be  a further  decrease 
in  the  year  1908-9.  It  has  been  decided  to  raise  the  tariff  rates  for 
code  and  cypher  messages  by  50  per  cent.,  that  is  to  say,  from  3d.  a 
word  to  4jd.  a word.  This  has  been  rendered  necessary  by  the 
general  adoption  of  the  five-letter  combination  codes,  compiled  to 
take  full  advantage  of  the  new  regulation  with  regard  to  the  trans- 
mission as  Bingle  words  of  any  pronounceable  combination  of  10 
letters— a regulation  that  increases  the  liability  to  errors  in  trans- 
mission and,  in  effect,  reduces  the  humber  of  code  words  trans- 
mitted. Mr.  Rochfort  Maguire  and  Mr.  Sigmund  Neumann  retire 
from  office,  bnt  offer  themselves  for  re-election. 


The  sixth  ordinary  general  meeting  of  the  shareholders  of  this 
company  was  held  on  Monday  at  the  offices,  2,  London  Wall 
Buildings,  Mr.  Rochfort  Maguire  in  the  chair. 

In  moving  the  adoption  of  the  report,  the  Chaibman  said  they 
would  have  learned  that  the  line  was  being  maintained  in  good 
working  order,  and  that  interruptions  to  traffic  had  been  of  short 
duration.  On  that  point  it  was  not  necessary  for  him  to  say  more 
than  that,  considering  the  length  of  the  line  and  the  unprotected 
nature  of  the  country  through  which,  for  a great  part,  it  passed,  it 
was  extremely  satisfactory  that  the  interruptions  had  been  so  few, 
sad  that  the  thefts  ol  the  wire,  which  were  suggested  aB  one  of  the 
chief  difficulties  of  constructing  the  line,  had  also  been  extremely 
few.  They  would  notice  that  the  excess  of  working  expenditure 
"«  revenue  for  the  year  dealt  with  in  the  accounts,  was  consider- 
ably leg3  than  that  for  the  previous  year,  and  there  would  be  a 
further  decrease  for  the  year  1908-9.  For  the  year  1905  the  loss 
wm  £2,764,  whilst  for  the  current  year  it  was  not  expected  to 
w That  result  was  due  to  the  economies  which 

tad  been  effected  from  time  to  time  as  the  varying  circum- 
stances of  the  line  had  rendered  them  possible.  It  was  to  be 


regretted  that  it  was  due  to  that  cause  alone  and  not  to  any  in- 
crease of  revenue,  for,  as  a matter  of  fact,  between  the  years  1904 
and  1908,  the  revenue  had  steadily  diminished,  and  since  that  time 
it  had  been  only  stationary.  To  endeavour  to  increase  in  some 
small  degree  the  revenue  coming  to  them,  it  had  been  decided  to 
raise  the  tariff  rates  for  code  and  cypher  messages  by  50  per  cent., 
and  it  was  hoped  that  that  would  make  a moderate  increase 
in  the  revenue.  This  want  of  elasticity  in  their  revenue  led 
them  to  a further  consideration — that  the  circumstances  of  a 
new  country,  such  as  the  greater  part  of  the  line  passed 
through,  which  was  not  in  any  real  sense  opened  up  to 
civilisation,  and  which  had  only  a very  small  and  gradually  growing 
white  population,  did  not  afford  a basis  for  rapidly  developing 
telegraphic  traffic,  and  it  was  to  be  feared  that  that  consideration 
would  apply  with  even  greater  force  to  the  country  which  still 
remained  to  be  traversed  before  the  Cape  to  Cairo  telegraph  would 
bs  completed.  In  fact,  their  experience,  which  now  extended  over 
many  years,  showed  them  that  telegraphic  enterprise  in  a country 
situated  as  this  was,  did  not  afford  a basis  for  profitable  commercial 
enterprise,  and  that,  coupled  with  the  fact  which  he  had  more 
than  once  explained  at  such  meetings,  that  the  whole  capital 
problem  was  completely  altered  since  Mr.  Rhodes  initiated  the 
enterprise,  now  I7years  ago,doubtlesshad  weighed, and  would  weigh, 
with  the  Rhodes  and  Beit  trustees  in  their  consideration  of  the 
claims  of  the  Cape  to  Cairo  telegraph,  as  compared  with  other 
schemes  of  development  claiming  their  assistance.  Consequently 
he  was  not  in  a position  to  report  any  progress,  since  the  last 
meeting,  in  the  negotiations  or  hopes  which  they  were  then  inclined 
to  form  of  assistance  to  complete  the  remaining  sections  necessary 
to  finish  the  line. 

Mb.  Bouechieb  F.  Hawksley  seconded  the  motion,  and  the 
report  was  adopted. 


Victoria  Falls  and  Transvaal  Power  Co.,  Ltd. 

The  ordinary  general  meeting  of  the  above  company  was  held  at 
Salisbury  House,  London  Wall,  on  Friday,  under  the  chairmanship 
of  Mr.  H.  Birchenough,  C.M.G. 

The  Chaibman,  in  proposing  the  adoption  of  the  report  (see 
Electbical  Review,  July  9th,  page  69),  said  he  had  been  asked  to 
preside  in  the  absence  of  Lord  Winchester,  who  at  the  present  time 
was  on  his  way  back  from  South  Africa,  where  for  the  last  few 
months  he  had  been  closely  engaged  upon  their  business.  Great 
progress  had  been  made  during  the  year  in  establishing  the  business 
upon  a solid  and  permanent  basis.  Since  they  last  met,  far- 
reaching  developments  had  taken  place.  To  deal  with  the  balance- 
sheet  on  December  31st  last,  the  issued  capital  of  the  company 
consisted  of  1,801,050  shares,  divided  into  1,000,000  ordinary  shares 
and  801,050  preference  shares  of  £1  each.  First  mortgage 
debentures  to  the  amount  of  £800,000  had  been  issued,  and,  in 
accordance  with  the  wishes  of  the  auditors,  there  had  been  added 
to  this  figure  the  interest  and  income-tax  for  the  half-year  to 
December~31st  due,  but  not  paid  until  January  1st,  1909.  The 
amounts  due  to  creditors  in  Europe  and  South  Africa  were  for 
contract  work  certified,  but  not  paid,  at  the  date  of 
balance-sheet,  together  with  sundry  merchants’  accounts,  natives’ 
wages  accounts,  &c.,  all  of  which  had  since  been  paid. 
In  this  year’s  balance-sheet  the  heading  “purchase  of  property  and 
concessions”  had  been  divided  into  “purchase  of  leases  and  under- 
takings” and  “ expenditure  in  connection  with  new  stations.”  A 
total  amount  of  £699,885  had  now  been  expended  upon  new  stations. 
As  a considerable  proportion  of  the  time  of  the  directors  and  staff 
had  during  this  construction  period  been  taken  up  with  matters 
connected  with  the  erection  of  plant,  the  board  had  felt  justified  in 
including  a proportion  of  the  management  expenses  in  London  and 
South  Africa  under  this  heading.  The  debts  due  to  the  company, 
amounting  to  £20,127,  were  all  good,  and  had  since  been  paid. 
Owing  to  the  fact  that  they  were  again  mainly  occupied  in  con- 
struction work,  and  only  supplied  current  from  the  old  stations,  a 
profit  and  loss  account  was  not  submitted.  ' They  would,  however, 
see  that  after  paying  interest  on  the  debentures  allotted  in  part 
purchase  of  the  Rand  central  station,  and  providing  for  general 
expenses  and  depreciation  of  stores,  furniture  and  live  stock,  the 
account  showed  a surplus  of  £48,178,  compared  with  a surplus  last 
year  of  £36,686.  This  result  was  satisfactory,  especially  when  it 
was  remembered  that  their  temporary  contract  for  the  bulk  supply 
of  electricity  to  the  city  of  Johannesburg,  expired  in  the  middle  of 
the  year.  The  directors  had  not  charged  to  the  revenue  and  expen- 
diture account  anything  for  depreciation  of  the  new  works, 
as  it  was  only  towards  the  end  of  the  year  that  the 
first  units  of  the  new  plant  were  ready  for  commercial  use. 
They  had  every  reason  to  believe  that  the  working  of  the  year 
1909  would  show  a satisfactory  surplus,  but  it  was  too  early  to 
estimate  with  any  degree  of  certainty  what  that  surplus  would  be. 
They  were  still  in  the  construction  period,  and  under  these  cir- 
cumstances they  thought  it  wiser  and  more  prudent  not  to  pay  any 
interim  dividend  upon  the  preference  shares  for  the  first  six  months 
of  this  year,  but  to  ascertain  their  profits  before  they  divided  them. 
In  the  long  run  the  preference  shareholders  would  not  suffer,  as 
their  dividends  were  cumulative.  Since  the  meeting  in  October 
last,  an  immense  change  has  taken  place  in  the  position  and  magni- 
tude of  the  undertaking.  Their  business  had  developed  from  one 
of  medium  size  and  importance  into  one  of  the  largest  electrical 
power  businesses  in  the  world  with  an  assured  and,  he  might  say, 
permanent  connection.  At  the  extraordinary  meeting  held  in 
February  they  were  told  they  had  acquired  from  Mr.  Harper  a 
conditional  agreement  made  by  him  with  the  Rand  Mines,  Ltd., 
under  which,  when  the  agreement  became  definite,  15  mining  com- 
panies controlled  by  the  Rand  Mines  and  Eckstein  Groups  would 
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contract  to  take  the  whole  of  their  power  requirements  from  a 
company  to  be  formed  for  the  purpose  of  supplying  them  with 
electricity  and  compressed  air.  This  agreement  was  originally  for 
12  years,  but  they  were  successful  in  negotiating  an  extension 
of  the  contract  from  12  to  20  years — without  any  right  on  the 
part  of  the  Band  Mines  of  terminating  it  at  an  earlier  period. 
The  annual  power  requirements  of  these  mines  were  estimated  by 
the  Rand  Mines,  Ltd.,  at  270,000,000  units,  and  Lord  Winchester 
spoke  of  this  contract  as  being  the  largest  contract  for  power  ever 
placed  with  one  company.  In  addition  to  this  agreement,  negotia- 
tions had  been  successfully  carried  out  for  the  prolongation  of  the 
contract  with  the  Consolidated  Goldfields  of  South  Africa  from  10 
years  to  12  years,  and  important  contracts  had  been  entered 
into  with  other  mining  groups,  including  the  Johannesburg  Con- 
solidated Investment  Co.  In  order  to  take  advantage  of  the 
Harper  agreement  it  became  necessary  to  raise  additional  capital. 
Accordingly  an  agreement  was  negotiated  and  entered  into  with 
the  German  banks  for  the  subscription  of  £900, 0C0  5 per  cent, 
debentures,  and  subsequently,  in  accordance  with  arrangements 
made  with  the  banks,  a prospectus  was  prepared  and  £900,000  pre- 
ference shares  were  issued  in  London.  A company  had  been 
formed  and  registered  in  the  Transvaal,  entitled  the  Rand  Mines 
Power  Supply  Co.,  Ltd.,  to  operate  the  Eckstein  contract  and  to 
supply  power  in  bulk  to  their  company.  It  had  a capital  of 
£1,500,000,  namely,  a share  capital  of  £500,000  in  shares  of  £1  each, 
and  it  would  have  borrowed  capital  of  £1  000,000.  The  whole  of 
these  500,000  shares  were  being  subscribed  at  par  by  their  com- 
pany, and  the  borrowed  capital  would  be  advanced  by  their 
company.  He  wanted  to  make  it  quite  clear  to  them  that,  while 
the  Rand  Mines  Power  Supply  Co.  was  a separate  and  distinct  com- 
pany from  the  Victoria  Falls  and  Transvaal  Power  Co.,  yet  it  had 
been  called  into  existence  by  the  Victoria  Falls  and  Transvaal  Power 
Co.  for  a specific  purpose,  and  its  entire  capital  was  owned  and  held 
by  the  Victoria  Falls  and  Transvaal  Power  Co.  Proceeding  to  deal 
with  the  question  of  competition,  which  was  threatened  when  the 
meeting  was  held  last  year,  the  chairman  said  that,  thanks  to  nego- 
tiations, cut-throat  competition,  with  its  unnecessary  duplication  of 
plant  and  great  economic  waste,  had  been  avoided,  while  the  interests 
of  the  consumers  of  electric  power  had  been  effectively  and  amply 
safeguarded.  The  result  was  that  their  undertaking,  which,  a year 
ago,  had  a revenue  of  £160,000,  with  scope  for  increase  up  to 
£300,000,  would  have  a revenue  of  £800,000  a year  as  soon  as  the 
machinery  necessary  for  supplying  the  huge  demand  they  bad  in 
sight  was  ready  for  commercial  use.  They  had  now  a secured 
business,  based  upon  long  contracts.  They  had  the  active  goodwill, 
and,  in  some  cases,  the  powerful  financial  co-operation  of  the  great 
mining  groups,  who  saw  in  cheap  electrical  power  a material  element 
in  their  own  prosperity  and  success.  As  a rule,  in  business,  the 
difficulty  was  to  find  customers;  in  their  case  the  immediate 
difficulty  was  to  cope  with  the  demands  for  power  as  they  came  in. 
Touching  next  on  the  strenuous  work  of  Lord  Winchester  and  the 
Committee,  by  whom  the  negotiations  for  the  Eckstein  and  other 
contracts  were  carried  through,  the  chairman  said  they  had  voted 
these  gentlemen  special  remuneration,  and  the  board  had  fixed 
the  remuneration  of  Lord  Winchester  as  chairman  and  member 
of  the  executive  committee  at  £3,000  a year. 

Sib  Charles  Metcalfe,  Bart.,  in  seconding  the  motion,  said  he 
had  recently  visited  their  stations,  and  found  everything  working 
well  and  smoothly.  He  believed  they  had  the  finest  up-to-date 
plant  in  the  world.  They  had  now  something  like  12,000  kw.  in 
actual  use,  and  would  have  double  that  amount  in  12  months’  time. 
The  opposition  to  them  appeared  largely  to  have  died  away,  and 
they  were  now  looked  upon  as  contributing  to  the  general  prosperity 
of  the  country. 

Replying  to  a question  by  Me.  Wisden  as  to  the  generating  of 
electricity  at  the  Victoria  Falls,  Sib  Charles  Metcalfe  said  that 
they  had  found  the  question  of  the  transmission  of  power  from  the 
Victoria  Falls  an  enormously  difficult  one,  owing  to  the  attitude  of 
the  people  in  the  Transvaal,  who  supplied  coal  to  various  com- 
panies, and  also  of  the  railway  authorities,  who  feared  that  they 
would  lose  a large  amount  of  revenue  if  coal  was  not  used.  To 
meet  that  opposition  they  had  had  to  defer  the  question  of  the 
long  transmission  for  the  present. 

The  report  was  then  adopted,  and  the  retiring  directors  were 
re-elected.  

The  recent  annual  report  of  this  company  evoked  a complaint  by 
the  Berliner  Tajfeblat.t  on  the  ground  that  it  was  only  published  in 
English.  When  the  5 per  cent,  loan  of  £625,000  was  offeied  in 
Germany,  the  Berlin  newspaper  states  that  it  was  expressly  declared 
in  the  prospectus  that  all  announcements  respecting  the  debentures, 
as  well  as  the  publication  of  the  balance  sheet  and  profit  and  loss 
account,  would  be  effected  in  the  lieichsanzeiger,  and  in  two  other 
Berlin  newspapers,  as  long  as  a portion  of  the  A loan  was  in  circula- 
tion. It  is  therefore  all  the  more  astonishing,  it  is  said,  that  the 
present  report  appears  solely  in  English.  It  should  have  been  the 
duty  of  the  company,  and  of  the  interested  German  firmp,  it  is  con- 
sidered, to  take  care  that  the  report  was  also  published  in  the  German 
language,  as  the  German  market  was  drawn  upon  for  very  con- 
siderable Bums,  and  the  undertaking  is  still  in  course  of  develop- 
ment, so  that  German  debenture  holders  have  an  extraordinary 
interest  in  being  sufficiently  informed  of  the  position  of  the  enter- 
prise. 


Li \ erponl  Overhead  Railway  Co.— The  accounts  for 

the  past  half-year  show  an  available  balance  of  £7,696,  and  the 
directors  have  resolved  to  recommend  payment  of  a dividend  at 
the  rate  of  6 per  cent,  per  annum  on  the  (1892)  preference  shares, 
as  last  year,  leaving  a balance  of  £4,696  to  be  carried  forward. 


Central  London  Railway  Co. 

The  directors’  report  for  the  half-year  ending  June  30th,  1909, 
shows  that,  compared  with  the  corresponding  period  in  1908,  there 
has  been  a decrease  of  £19,646  in  the  revenue  receipts  and  of 
£258  in  the  working  expenses.  The  balance  carried  to  net  revenue 
is  £64,139.  After  providing  for  interest  on  the  debenture  stock 
and  other  payments,  as  shown  by  the  net  revenue  account,  there 
remains  a balance  of  £84,093.  The  directors  recommend  the 
declaration  of  dividends  on  the  undivided  ordinary  stock  at  the 
rate  of  3 per  cent,  per  annum  for  the  half-year,  and  on  the  pre- 
ferred ordinary  stock  at  the  rate  of  4 per  cent,  per  annum  for  the 
half-year.  Dividend  on  the  deferred  ordinary  stock  not  being 
payable  until  the  result  of  the  working  of  the  whole  year  is  ascer- 
tained, the  remaining  balance  of  £44,750  is  carried  forward  to 
next  half-year.  The  number  of  passengers  carried  since  the  opening 
of  the  railway  in  1900,  including  those  using  through  tickets  and 
the  cheap  return  tickets,  is  376,824,427.  In  the  reports  to  the  pro- 
prietors for  the  year  1908,  attention  was  called  to  the  satisfactory 
traffic  derived  from  the  Franco-British  Exhibition  at  Shepherd's 
BuBh.  The  Imperial  International  Exhibition  was  opened  in  May 
of  the  current  year,  but  though  it  yields  some  additional  traffic, 
the  remarkable  results  of  last  year  have  not  up  to  the  present  been 
repeated.  The  effect  of  the  competition  by  horse  and  motor- 
omnibuses  over  the  whole  of  the  company’s  route,  especially  for 
short  distances,  has  resulted  in  a material  decrease  in  the  number 
of  passengers  carried  by  the  company’s  trains,  and  after  careful 
inquiry  and  observation  the  directors  decided  in  March  last  to 
adopt,  in  addition  to  the  2d.  and  3d.  fares,  a fare  of  Id.  for 
passengers  travelling  not  more  than  three  stations  from  the  s'at'.on 
of  departure.  Theie  has  been  a large  increase  in  the  number 
carried  for  short  distances,  but  the  experience  has  been  too  brief  to 
permit  of  the  expression  of  a decided  opinion  on  the  experiment. 
The  decrease  in  the  number  of  ordinary  local  passengers  carried 
during  the  half-year  was  1,515,633,  as  compared  with  the  corres- 
ponding period,  which,  it  must  be  remembered,  included  traffic  to 
and  from  the  Franco  Butish , Exhibition.  The  number  of  work- 
men carried  was  454,714  less,  but  the  paesengers  exchanged  with 
other  companies’  lines  increased  by  1,067,7C6,  indicating  the  value 
of  the  through  booking  arrangements.  The  net  decrease  in  the 
number  of  passengers  carried  was  912,641.  The  company's  B 11  for 
the  extension  of  their  line  from  the  Bank  to  and  under  the  Liver- 
pool Street  Station  of  the  Great  Eastern  Co.,  with  a connection  to 
the  adjacent  Broad  Street  Station  of  the  North  London  Co  , has 
been  passed  by  Committees  of  both  Houses  of  Parliament.  It  now 
awaits  the  Royal  Assent.  The  Bill  also  provides  for  exchange 
subways  between  the  Holborn  Station  of  the  Great  Northern, 
Piccadilly  and  Brompton  Co.  and  the  British  Museum  Station  of 
the  Central  London  Co.,  and  between  Ihe  public  subway  of  the 
Central  London  Co.’s  Bank  Station  and  the  booking  hall  of  the 
City  and  South  London  Cc.’s  station  in  Lombard  Street. 


Crompton  <fc  Co.,  Ltd, 

The  twenty-first  annual  general  meeting  of  the  shareholders  of 
this  company  was  held  on  Monday,  at  Salisbury  House,  London 
Wall,  Mr.  J.  Trotter  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  July  23rd,  page  147),  said  he  had  no  doubt 
that  the  net  trading  results  for  the  past  year  would  be  considered 
unsatisfactory  by  the  shareholders.  The  cause  of  that  general 
depression  in  trade,  he  had  little  doubt,  was  to  be  found  in  the 
rapid  growth  of  expenditure,  not  only  in  this  country  but  abroad, 
especially  expenditure  of  an  unproductive  kind.  The  large  sudds 
raised  a few  years  ago  by  municipal  authorities  produced  an 
unnatural  demand  for  electrical  appliances,  with  the  inevitable 
result  that  many  new  works  were  established,  resulting,  now  that 
the  municipal  expenditure  had,  to  a great  extent,  ceased,  in  very 
unhealthy  competition,  and  the  reduction  of  prices  to  a level  which, 
for  the  time  being,  left  no  room  for  reasonable  profit.  There  were 
other  causes  at  work  of  a far-reaching  character  which  had  had  an 
effect  upon  our  industries.  One  of  them  might  be  found  in  the 
reluctance  of  our  Government  to  give  support  to  industrial  enter- 
prise abroad,  compared  with  the  Canadian,  American,  the  Ger- 
man and  Russian  Consuls  in  foreign  countries,  who  were  to  all 
intents  and  purposes  pioneer  travellers  in  the  interests  of  the 
industries  of  their  respective  countries.  There  were  also  abroad 
financial  institutions  of  a semi-political  character  whose  business  it 
was  to  finance  vast  undertakings  throughout  the  world.  There 
was,  for  instance,  the  Victoria  Falls  Power  Co.’s  undertaking, 
involving  an  expenditure  running  into  millions  on  electrical  plant. 
There  in  one  of  the  British  Colonies  the  work  was  given  to  Ger- 
many, work  which  should  go  to  a British  company,  but  they  could 
not  possibly  undertake  that  work  for  lack  of  that  financial  support, 
which  was  easily  obtained  by  German  companies  from  German 
industrial  banks.  Even  for  much  smaller  undertakings  at  home 
and  abroad,  there  was  a lack  of  financial  support  in  London  which 
could  not  properly  be  supplied  by  our  present  banks,  and  it  left 
room  for  the  establishment  of  a Btrong  industrial  back,  with  able 
men  at  the  head  doiDg  business  on  the  lines  of  the  Deutsche  Bank 
in  Germany.  The  result  of  the  absence  of  those  facilities  was  that 
electrical  manufacturers  and  contractors  were  turning  to  company 
promoting  on  their  own  account— an  unhealthy  condition 
which  invariably  resulted  sooner  or  later  in  the  lock  - up  of 
capital  which  should  be  kept  in  a more  liquid  form.  That 
was  shown  in  their  balance-sheet,  but  fortunately  not  to 
a very  serious  extent.  They  were  obliged  temporarily  to 
hold  investments  in  other  companies,  especially  in  the  Electrical 
8upply  Corporation— a thoroughly  sound  undertaking,  making 
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satisfactory  progress,  but,  as  was  always  the  case,  involving  a period 
of  a few  years  for  the  business  to  become  thoroughly  established. 
Such  a bank  as  he  had  indicated  might  safely  invest  in  under- 
takings of  that  description  with  advantage  to  itself  and  with 
advantage  to  manufacturing  concerns  such  as  theirs,  who  should 
be  in  a position  to  use  their  capital  for  fresh  undertakings  ss  soon 
as  the  first  installation  was  complete.  There  was  another  cause 
which,  without  doubt,  prejudicially  affected  their  own  and  other 
undertakings,  and  that  was  the  general  want  of  confidence  which 
had  been  brought  about  by  recent  legislation.  Slackness  of  trade 
had  resulted,  and  capital  which,  if  used  in  this  country,  might 
bring  about  a speedy  revival,  had  gone  abroad  or  to  the  Colonies. 
Daring  the  past  six  months  there  had  been  new  issues  on  the 
London  market  which  had  been  successfully  placed  to  the  following 
extent For  the  Colonies,  25  millions ; foreign  Governments, 
about  19  millions;  foreign  railways,  17  millions;  Colonial  and 
foreign  corporations,  12  millions ; Colonial  and  Indian  railways, 

7 millions ; Or  81  millions  in  all.  It  was  true  that  a oortion  of 
that  vast  sum  might  be  spent  in  the  purchase  of  goods  in  this 
country  for  shipment  abroad,  but  even  so  the  money  went  over 
seas,  and  it  must  follow  that  this  country  was  not  benefited  to 
anything  like  the  extent  it  would  be  if  the  greater  part  of  the 
money  were  used  in  this  country.  If  they  took  the  last  four  years, 
including  the  present  one,  they  would  find  that  there  had  been  an 
average  profit  of  about  £25,000.  The  previous  four  yearB,  which  also 
included  a bad  year  like  the  present  one,  showed  an  average  profit 
of  £16,500 ; they  would  therefore  see  that  the  business  was  making 
a genuine  advance.  The  secret  of  the  bad  result  obtained  in  the 
present  year  was  to  be  found  in  the  diminished  gross  profit.  The 
gross  profit  was  reduced  to  some  extent  by  a slight  falling  off  in 
the  turnover,  yet  the  turnover  had  only  twice  been  surpassed  in 
the  history  of  the  company.  The  actual  gross  profit  on  the  turn- 
over was  3 per  cent,  less  than  on  the  turnover  of  the  previous  year. 
There  seemed  no  apparent  reason  why  prices  should  rise  materially 
in  the  immediate  future,  and  the  only  way  of  making  a profit  in 
these  times  was  to  use  every  effort  to  increase,  as  well  as  to  im- 
prove, the  business,  and  consequently  still  further  reduce  the  cost 
of  production.  The  general  manager  and  the  staff  had  during  the 
year  given  their  attention  to  the  question  of  the  manufacture  and 
sale  of  machinery  and  apparatus  on  which  there  might  be 
a larger  margin  of  profit  than  could  be  obtained  from 
the  sale  of  standard  manufactures,  in  which  there  was 
so  much  competition.  They  did  not  limit  themselves  to  the 
manufacture  of  electrical  apparatus  only,  but  had  looked  further 
afield,  and  were  turning  out  some  non- electrical  apparatus  suitable 
to  their  existing  machine  tools  and  appliances.  The  company’s 
designers  had  been  exceedingly  busy  during  the  year,  and  several 
new  patents  had  been  taken  out,  the  most  important  of  which  were 
a series  covering  the  auto-converter.  One  of  the  most  important 
fields  open  to  the  auto-converter  was  its  application  to  the  control 
of  electrical  vehicles — for  example,  omnibuses  and  tramcars.  An 
omnibus  had  been  equipped,  and  had  already  run  over  1,500  miles, 
with  results  that  amply  justified  the  high  opinion  formed  of  the 
invention.  He  was  happy  to  say  that  they  still  secured  a con- 
siderable amount  of  Government  work,  and  within  the  last  few 
days  had  secured  an  important  contract  of  that  description,  in  face 
of  international  competition.  During  the  year  foreign  competition 
had  again  made  itself  felt,  particularly  with  alternating-current 
machinery.  It  was  disappointing  to  find  that  many  large  manu- 
facturing concerns  in  this  country  would  as  readily  purchase  foreign 
as  British  made  machinery,  although  the  prices  were  the  same. 
One  feature  which  had  hampered  business  during  the  year  had  been 
the  large  amount  of  the  company’s  capital  locked  up  in  retention 
moneys.  That  feature  was  reflected  in  the  item  of  trade  debtors 
which  had  gone  up  some  £30,000,  and  correspondingly  loans  from 
banks  had  increased  temporarily.  Then  again  there  was  a consider- 
able amount  of  capital  locked  up  in  the  Electrical  Supply  Corpora- 
tion. In  the  meantime  it  had  been  desirable  to  find  temporarily  a 
certain  amount  of  capital,  and  with  that  object  the  directors  offered 
to  the  shareholders  an  issue  of  short  term  notes.  They  were  still 
open  to  dispose  of  some  more  of  those  notes,  but  in  the  event  of 
their  not  being  applied  for,  they  had  made  such  arrangements  as 
would  fully  meet  all  their  financial  requirements.  Turning  to  the 
balance-sheet  the  item  of  plant  and  tools  was  reduced  by  nearly 
£31,000.  The  stock  also  had  been  slightly  reduced.  Investments 
in  other  companies  showed  an  increase  of  £10,000.  Trade  debtors 
were  np  by  some  £30,000,  a large  portion  of  which  was  due  to 
retention  money,  much  of  which  should  have  been  realised  before 
now,  but  for  unforseen  circumstances  beyond  their  control.  The 
reserve  fund  stood  at  £28,000,  instead  of  £20,000  last  year.  The 
gross  profit  was  reduced  by  £23,000,  and  the  net  profit  to  revenue 
account  was  only  £10,000,  in  place  of  £31,000.  The  result  of  the 
year’s  trade  was  that  they  had  paid  their  way,  but  were  unfortu- 
nately not  able  to  pay  any  dividend  to  the  shareholders. 

Col.  Ceompton,  in  seconding  the  resolution,  said  that  as  he  was 
the  largest  shareholder,  he  was  hit  far  harder  than  anybody  else, 
and  he  could  tell  them  that  this  bad  year  was  a very  great  blow, 
but  he  could  say  that  he  wa3  not  cast  down.  He  thought  that  the 
future  was  still  bright,  for  they  had  the  best  of  all  assets,  a very 
good  staff  of  engineers,  and  experts  on  whom  they  could  depend, 
and  none  of  whom  were  leaving  them.  He  did  not  consider  it  was 
necessary  to  say  anything  in  apology  for  an  honest  balance-sheet 
produced  by  honest  work,  by  thoroughly  capable  engineers,  and  he 
believed  that  they  had  the  best  engineers  in  the  kingdom. 

The  report  was  adopted. 


Liverpool  District  Lighting  Co.  — The  directors 

announce  an  interim  dividend  at  the  rate  of  4 per  cent,  per  annum, 
ltss  income-tax.  Last  year  the  rate  was  5 per  cent. 


Anglo-American  Telegraph  Co.,  Ltd. — The  directors’ 

report  states  that  the  total  receipts  from  January  1st  to  June  30th, 
1909,  including  the  balance  of  £1,565  brought  forward  from  the  last 
account,  amounted  to  £211,760.  The  traffic  receipts  show  an 
increase  of  £14,503  as  compared  with  the  half-year  ended  June  30th, 
1908.  The  working  expenses  of  the  half  year,  as  shown  by  the 
revenue  account,  amounted  to  £72,345,  being  a decrease  of  £950  as 
compared  with  the  corresponding  period  of  1908.  The  directors, 
under  the  powers  conferred  upon  them  by  the  Articles  of  Associa- 
tion, have,  before  declaring  the  net  profits,  set  apart  the  sum  of 
£10,000  to  the  renewal  fund,  leaving  a balance  of  £129,414. 

Quarterly  interim  dividends  of  15e.  per  cent.,  on  the  ordinary 
stock  and  £1  10s.  per  cent,  on  the  preferred  stock  were  paid  on 
May  1st,  1909,  absorbing  £52,500,  and  second  quarterly  interim 
dividends  of  15s.  per  cent,  on  the  ordinary  stock  and  £1  10s.  per 
cent,  on  the  preferred  stock,  amounting  to  £52,500,  will  be  paid  on 
July  31st,  1909,  as  in  the  previous  year.  The  balance  of  £24,414 
will  be  carried  forward. 

Stratford-on-Avon  Electricity  Co.,  Ltd. — The 

directors,  in  their  second  annual  report,  state  that,  although  the 
profits  do  not  at  present  jastify  the  declaration  of  a dividend,  they 
are  well  satisfied  with  the  rapid  progress  that  is  being  made. 
Mr.  S.  Paterson  retires  and  does  not  seek  re-election,  but  the  board 
recommends  the  election  of  Mr.  John  MacGregor,  managing  director 
of  Messrs.  Johnson  & Phillips,  Ltd.,  in  his  place.  The  accounts 
show  gross  receipts  amounting  to  £886,  and  a balance  to  net 
revenue  of  £216,  which  suffices  to  meet  interest  on  debentures  and 
bank  charges,  leaving  a balance  carried  down  of  £7 5. 

Anglo-Argentine  Tramways  Co.,  Ltd— At  an  extra- 
ordinary general  meeting  of  the  proprietors,  a resolution  passed  at 
the  extraordinary  general  meeting  held  on  July  7th,  approving  the 
new  regulations  of  the  company  to  the  exclusion  of  and  in  sub- 
stitution for  all  existing  regulations,  was  agreed  to  unanimously. 
The  chairman  announced  that  the  board  had  considered  the 
suggestions  made  with  regard  to  the  issue  of  bearer  shares,  and 
that,  in  consultation  with  their  Continental  friends,  facilities 
would  be  given  to  meet  the  wishes  of  the  proprietors  in  that 
respect. 

Kensington  and  Kniglitsbridge  Electric  Lighting 

Co.,  Ltd.— The  directors  have  declared  an  interim  dividend  on 
the  ordinary  shares  for  the  half-year  ending  June  30th,  1909,  at  the 
rate  of  8 per  cent,  per  annum,  payable  on  August  12th.  Last  year 
the  rate  was  the  same. 

The  National  Gas  Engine  Co.,  Ltd.— The  directors 

have  resolved  to  pay  an  interim  dividend  at  the  rate  of  5J  per  cent, 
per  annum,  less  income-tax,  on  preference  shares,  and  20  per  cent, 
per  annum,  less  income-tax,  on  ordinary  shares,  for  the  six  months 
ended  June  30th,  1909.  Dividend  warrants  will  be  posted  to 
shareholders  on  the  31st  inst.  in  respect  of  all  shares  standing  in 
their  names  on  the  23rd  inst.  Last  year  the  rates  were  the  same. 

Melbourne  Tramway  and  Omnibus  Co.,  Ltd. — The 

London  secretary  has  received  cable  advice  of  the  declaration  of  a 
bonus  for  the  year  ended  June  30th  last  at  the  rate  of  5 per  cent., 
as  in  the  previous  year,  payable  on  August  10th. 

Bournemouth  and  Poole  Electricity  Co.,  Ltd. — 

The  interim  dividends  upon  the  4i  per  cent,  preference  shares  and 
the  6 per  cent,  second  preference  shares,  less  income-tax,  for  the 
half-year  to  June  30tb,  and  an  interim  dividend  on  the  ordinary 
shares  at  the  rate  of  5 per  cent,  per  annum,  less  income-tax,  for  the 
same  period,  as  in  the  previous  year,  all  payable  on  August  15th, 
are  announced. 

Rees  Roturbo  Development  Syndicate,  Ltd. — The 

report  states  that  during  the  six  months  to  June  30th  the  rate  of 
progress  shown  in  the  earlier  reports  of  the  syndicate  has  been 
fully  maintained.  The  royalties  for  the  half-year  amount  to 
£1,108,  as  against  £608  for  the  corresponding  period  of  last  year. 
The  directors  have  decided  to  pay  an  interim  dividend  at  the  rate 
of  5 per  cent,  per  annum,  which,  less  income-tax,  will  absorb  £709. 

Brompton  and  Kensington  Electricity  Supply  Co., 

Ltd. — The  directors  have  declared  an  interim  dividend  for  the 
half-year  to  June  30th  on  the  ordinary  shares  at  the  rate  of  9 per 
cent,  per  annum,  the  same  rate  as  la9t  year. 

City  of  Buenos  Ayres  Tramways  Co.  (1»04),  Ltd.— 

The  directors  have  declared  a dividend  of  Is.  3d.  per  share,  less 
income-tax,  for  the  three  months  ended  June  30th  last  (as  last  year). 

Vickers,  Sons  & Maxim,  Ltd.— The  directors  announce 

the  following  interim  dividends  for  the  half-year  ended  June  30th 
last:  2£  per  cent,  (less  income-tax)  on  the  preferred  5 per  cent, 
stock  and  5 per  cent,  preference  shares,  snd  Is.  per  share  (free  of 
income-tax)  on  the  ordinary  shares. 

Continental  Notes.— La  Compagnie  Egyptienne  Thom- 
son-Houston,  of  Brussels,  reports  a profit  of  £4,057  for  the  last 
financial  year. 

Messrs.  Brown,  Boveri  & Co.,  of  Baden,  are  declaring  a dividend 
of  11  per  cent,  for  the  last  financial  year,  the  same  as  for  the  pre- 
ceding 12  months. 

Imperial  Tramways  Co. — It  is  announced  that  no 

interim  dividend  will  be  paid  at  this  time  on  either  class  of 
shares. 
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Peterborough  . . 

tl 

16 

352 

— 26 

3,161 

— 280 

5-31 

Potteries  . . 

16 

3.605 

+ 43 

49,446 

— 1,246 

29 

Rothesay  . . 

II 

16 

832 

+ 32 

4 113 

- 70 

2-75 

Southport. . 

11 

16 

693 

— 12 

7,620 

— 2)8 

8-17 

S.  Metropolitan . . 

11 

16 

1,744 

+ 68 

21,245 

— 313 

Swansea  . . 

16 

2,031 

+ 50 

25,872 

+ 488 

12-5 

Tynemouth 

II 

16 

771 

+ 165 

5,615 

+ 46 

3-75 

Weston-s-Mare  .. 

16 

555 

+ 26 

2,792 

+ 165 

3 

JWorcester 

11 

16 

634 

— 5 

M 

7,331 

— 128 

5-75 

Wrexham 

16 

200 

— 10 

2,663 

— 123 

Yorks.  Wool.  Dist. 

16 

1,824 

+ 69 

II 

II 

24,724 

— 505 

17 

Miscellaneous  . . 

II 

16 

464 

+ 26 

5,536 

— 4 

Burnley 

1' 

24 

2,441 

— 280 

Burton-on-Trent  .. 

25 

553 

— 38 

17 

4,461 

— 134 

6*62 

IBury 

yj 

18 

1,188 

— 60 

15r 

18,864 

— 521 

22*6 

Cardiff 

17 

4,481 

- 99 

16 

33,909 

— 1,003 

Carlisle 

II 

21 

374 

- 47 

29 

4,708 

— 188 

Chatham  and  Dist. 

22 

1,888 

+ 303 

29 

22,644 

+ 1,346 

14-98 

•61 

Cork 

22 

1,118 

+ 73 

29 

12,245 

— 564 

Croydon 

11 

16 

3,016 

+ 132 

23,112 

3,182 

+ 68 

11-25 

4-75 

Darlington  . . 

24 

371 

— 38 

17 

— 199 

Darwen 

1} 

16 

528 

— 13 

15 

3,929 

— 159 

4-36 

Dover 

17 

456 

- 140 

16 

3,168 

— 346 

4-75 

+ Dublin 

16 

5,682 

+ 247 

13,002 

— 86 

54-25 

Dundee 

21 

2,351 

- 96 

9? 

11,113 

— 458 

15 

East  Ham  . . 

24 

2,193 

+ 487 

16* 

16,984 

+ 2,305 

8-43 

■68 

Exeter 

23 

687 

— li 

17 

5,871 

+ 544 

6-5 

Glasgow 

24 

30,041 

-1,402 

130,672 

— 4,425 

90-6 

1-5 

Hastings 

22 

2,320 

+ 26 

Huddersfield 

4,997 

Hull 

24 

— 21 

16 

40,998 

+ 403 

13 

Ilkeston 

21 

276 

— 23 

16 

2,149 

— 73 

Ipswich 

24 

946 

+ - 29 

17 

6,636 

+ 15 

10-5 

Kilmarnock.. 

24 

320 

- 7 

10 

1,512 

36,202 

— 79 

4-25 

1 Lan’kshire  Trm.Co. 

22 

3 035 

+ 113 

29 

- 1,697 

17  62 

1-18 

Lancashire  United 

21 

2,688 

— 129 

29 

37, +9  2 

+ 110 

Leeds 

17 

14,157 

—2,593 

16 

106,716 

+ 301 

96-75 

■25 

f Leicester  .. 

17 

2,161 

— 129 

1 Leith 

10 

708 

+ 103 

8 

5,028 

+ 419 

6 

Liverpool  . . 

17 

22,765 

+ 569 

28v 

300,208 

— 3,0)7 

104 

JL.C.C 

10 

73,116 

— 718 

522,776 

+ 18,397 

121 

4-25 

London  United 

,, 

24 

14,055 

-1,012 

172,148 

—16, 269 

Lowestoft  .. 

24 

480 

— 85 

43 

6,585 

- 785 

3*-5 

f Manchester 

17 

15,218 

— 281 

16 

237,119 

- 625 

90-5 

6 

Newcastle  .. 

11 

24 

7,648 

65,371 

+ 1,425 

Newport 

24 

1,286 

3,738 

— 80 

17 

11,202 

— 341 

14-5 

Oldham 

1 1 

25 

— 403 

17 

33,259 

— 2,230 

23-76 

Pontypridd  . . 

17 

756 

+ 54 

15* 

6,614 

+ 1,058 

6-5 

1-75 

Portsmouth . . 

■ 

+ Preston 

11 

14 

748 

- 29 

Rotherham  . . 

22 

1,095 

— 92 

16 

9,722 

— 324 

io 

•66 

Salford 

10 

9,678 

- 737 

15? 

73,677 

- 2,192 

Sheffield  . . 

27 

11,281 

+ 6 

174 

98,936 

— 1,296 

87 

P25 

Southampton 

• 1 

21 

2,268 

— 22 

16 

17,082 

— 444 

Bouthend-on-8ea  .. 

21 

1,581 

+ 610 

10 

8,290 

+ 1,483 

+ South  Shields 

17 

604 

— 4 

15? 

8,785 

+ 37 

Swindon 

7 

260 

— 62 

Tyneside  ..  .. 

Wallasey 

21 

959 

+ 119 

3 

1,420 

+ 151 

1 | 

17 

2,073 

+ 156 

15* 

14  742 

+ 610 

•22 

Walthamstow 

10 

1,342 

— 102 

15 

9,992 

+ 161 

9 

West  Ham  . . 

15 

4,828 

+ 429 

15 

86,151 

+ 2,161 

15 

■8 

Wolverhampton  .. 

II 

21 

1,749 

+ 6 

10 

13,161 

+ 776 

12-6 

Baker  Bt. -Waterloo 

24 

6.170 

+ 160 

3 

9,635 

+ 425 

4-25 

Cen.  London  Rly,. . 

24 

10,721 

-4,857 

3 

16,329 

- 6,474 

6-32 

•56 

Char.  +,  Eus.Hamp. 

24 

7,830 

+ 1,815 

3 

11,820 

+ 2,000 

7.76 

City  A S.  Lon,  Rly, 
Dablin-Lnoan  Rly. 

25 

6,051 

+ 633 

3 

9,259 

+ 637 

7-8 

23 

818 

- 19 

8 

606 

+ 6 

7 

G.N.  and  City  Rly. 
G.N.,  P’y.  ABrmtn. 

24 

2,604 

+ 57 

8 

8,969 

- 24 

8-6 

24 

10.760 

+ 255 

3 

16,435 

+ 610 

9-25 

L'pool  Overh’d  Rly. 

25 

2,844 

- 121 

3 

6,8  (6 

— 43 

6-8 

4-8 

Llandudno-Col.  Bay 

23 

1,154 

+ 25 

31 

7,010 

+ 1,636 

Mersey  Railway  .. 

24 

8.858 

+ 193 

8 

6,780 

+ 295 

4-5 

Metropolitan  Rly... 
Met.  Oiatriol  Rly.. . 

25 

83,041 

+ 662 

3 

49,828 

+ 1,010 

24-6 

24 

21,082 

+ 2,869 
+ 6,209 

8 

31,330 

+ 8,285 
+ 65,520 

24 

Anglo-Argentine  .. 

22 

78,620 

29 

1,182,803 

{Auckland  .. 

16 

13,418 

+ 1,508 

28 

90,514 

+ 18,296 

22-8 

8-1 

Bombay  (B.E.T.)  .. 

June  24 

4,922 

+ 816 

21 

63,646 

+ 8,720 

^Brisbane 

u 

16,480 

+ 2,120 

^Brit. Columbia  Rly. 

41,865 

+ 8,826 

Calontta 

July  24 

B,7'9 

+ 681 

jCapeElocfcricT.Ld, 
gKalgoorlie,  W.A.. . 

June 

11,208 

4,008 

20 

22,629 

20-5 

Madras 

July  15 

1,822 

+ 61 

23 

16,386 

+ in 

{Melbourne.. 

{Lisbon 

Perth  (W.A.I 

July  28 

2,052 

- 97 

29 

41,873 

- 66 

28 

2-4 

* Compared  with  the  corresponding  period  ol  1908.  t One  week  only, 
i Inclndos  horse,  steam  and  other  reoelptt.  I One  monlbi 


STOCKS  AND  SHARES. 


Tuesday  Afternoon. 

The  rush  of  new  prospectuses  is  the  sign  that  the  holiday  closure 
upon  Stock  Exchange  business  is  about  to  be  moved,  August  being  a 
particularly  dead  month  for  fresh  issues.  Activity  in  the  markets  is 
dying  quietly,  and  the  Home  Railway  dividends,  while  they  have 
stirred  up  rather  more  animation  than  is  usual  in  this  department, 
do  not  seem  able  to  create  much  additional  business.  There  is 
greater  interest  taken  in  the  Test  Match,  Channel  flights,  Goodwood 
racing,  and  the  August  time-tables,  than  in  Btoeks  and  shares. 

Amongst  the  few  really  interesting  markets  are  those  in  copper 

the  metal,  and  copper  shares.  A remarkable  position  exists,  in 
which  copper  prices  are  gaily  rising,  while  the  trade  statistics  are 
distinctly  adverse  to  the  movement.  According  to  expert  accounts, 
there  is  plenty  of  supply  and  no  unusual  demand,  yet  the  American 
division  which  has  the  market  in  hand  continues  to  drive  prices  up 
in  a manner  which  mystifies  the  outsider  who  has  not  experienced 
the  ways  of  Wall  Street  when  financiering  is  on  foot. 

In  the  Stock  Exchange  the  price  of  copper  appears  to  be  generally 
considered  indefensibly  high ; but,  at  the  same  time,  the  impres. 
sion  prevails  that  it  may  be  put  up  further  still  if  it  suits  the 
manipulators  to  continue  their  buying. 

Up  to  the  present,  the  movements  in  copper  and  in  rubber — 
which  last  is  also  standing  exceedingly  high— have  had  little  or  no 
effect  upon  the  prices  of  electrical  stocks  and  shares,  cable  or 
otherwise.  Telegraph  Constructions  are  £1  up  this  week,  and 
both  Callender’s  and  Henley’s  shares  are  substantially  better.  In 
the  case  of  the  last  two,  the  Debenture  issues,  as  well  as  the 
Bhares,  have  risen,  and  the  advances  came,  curiously  enough,  almost 
simultaneously. 

British  Aluminium  Ordinary  are  the  turn  harder,  and  General 
Electric  Preference  gained  53.  Other  manufacturing  varieties  are 
quiet.  Armament  shares  picked  up  on  the  Government  announce- 
ment of  the  additional  ships  that  are  to  be  laid  down.  Rubber 
eh  ires  display  a good  deal  of  strength,  and  while  it  is  undeniable 
that  prices  now  stand  at  very  high  levels,  reaction  can  hardly  be 
expected  so  long  as  the  product  itself  is  in  such  keen  demand  at 
rising  figures. 

Home  Railway  dividends  make  a distinctly  creditable  showing 
up  to  the  present,  and  there  is  reasonable  ground  for  hoping  that 
the  coal  strike  may  be  averted.  Prices  in  this  department  are 
accordingly  firm  as  a whole,  but  the  strength  is  oozing  out  of  Dis- 
tricts after  their  recent  rises,  and  the  Ordinary  is  -}  lower,  Metro- 
politans having  gained  a similar  fraction,  although  the  Surplus 
Lands  stock  shed  a point.  Central  Londons  are  quite  unmoved 
by  the  dividend  declaration,  which  turned  out  to  be  pretty  much 
what  the  market  anticipated.  Holders  of  the  stocks  are  more  con- 
cerned with  the  prospects  for  improved  attendance  at  the  Exhibi- 
tion, but  even  the  Queen's  patronage  does  not  suffice  to  draw  great 
crowds  to  Shepherd’s  Bush  this  season. 

London  United  Tramways  Debenture  stock  has  again  risen 
2 points,  and  there  is  a certain  amount  of  business  being  done  in 
the  Preference  shares  between  2^  and  2£. 

Irregularity  characterises  the  Canadian-Mexican  group.  Canadian 
General  Electric  rose  3£,  and  the  Preferred  advanced  to  117,  but 
Mexico  Trams  are  several  points  lower,  and  Rio  Trams 
fell  1 to  69,  while  Sao  Paulos  stayed  at  105J.  Mexican 
Light  and  Power  Common  shed  a point,  yet  the  Preferred  Btock 
and  the  bonds  are  harder.  British  Columbia  Electric  Railway 
descriptions  are  nominally  without  change,  the  6 per  cent,  dividend 
on  the  Preferred  having  been  regarded  as  a foregone  conclusion. 
The  Anglo-Argentine  Tramways  issues  are  steady.  Calcutta  Trams 
improved  J.  British  Electric  Tractions  have  not  moved,  but 
Potteries  Ordinary  at  5s.  are  a trifle  easier. 

Charing  Cross  and  Strand  Electricity  Supply  shares  have 
hardened,  and  County  of  London  Preference  rose  J.  For  the  new 
First  Debenture  stock  2 premium  is  bid,  but  this  we  regard  as 
too  low  a price  for  so  sound  a security,  which  has  every  prospect  of 
rising  to,  at  all  events,  4 or  5 premium  when  the  stock  settles 
down  into  the  hands  of  permanent  holders.  Metropolitan 
Preference  rose  a small  fraction.  Urban  Preference  lost  2s.  6d., 
and  the  Debenture  stock  has  been  marked  down  to  81. 

The  Telegraph  list,  af  ter  its  shaking  by  the  Imperial  journalists’ 
demand  for  cheaper  cable  rates,  is  beginning  to  regain  its  equilibrium 
and  its  prices.  A good  number  of  small  rises  are  scattered  down 
the  column,  the  Anglo-American  group  being  most  favoured.  The 
improvement  embraces  telephone  stocks  and  shares,  but  it  failed  to 
prevent  a decline  in  Marconi’s,  where  the  Ordinary  and  Preference 
are  both  -j>s  down. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue, 


NAME, 


39.000 
188,700 

1181,561,100 

$58,000,000 

658,460 

8.220.770 

8.220.770 
47.725 

44.000 
9,431,850 

16.000 

6,000 

13,981 
6,000 
B0, 000 
60,7101 
43,600 
1,000,000 

9.000. 000 
1,896,706 

800,000 

762.400 
800,0001 

181,127 

181,127 

150.000 

10,000 

17.000 
$41,880,400 
$50,000,000 

894,190 

72,680 

86,492 

3.225.000 

8.726.000 

16.000 

15.000 

250.000 

3.000. 000 
1.983,593 

179,313 

60.000 
99,100 

99.400 
11. 8391 

145,955 

3,042 

12u,UUU 

40,000 

80,008 

160.000 
207,930 
800,000 

88,321 

84,568 

4,669 

eo.oooi 


Amsson  Telegraph  Go. 'a  shares,  Nos.  1 lo  98, 000 
Do.  do.  5 % Debs.,  Nos.  1 to  1,860  Bed. 
American  Telephone  & Telegraph,  Cap.  Btook  . . 
I Do.  Collat.  TruBt,  4%  Bonds,  1 to  38,000  and  1 
1 68,001  to  78,000  f 

Anglo-American  Telegraph  

Do.  do,  do.  6 % Pref 

Do.  do.  do.  Deterred 

Anglo- Portuguese  Tel.,  6 % Mori.  Deb.  Btook  Red. 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  8tlng.  600  year  4%  Deb.  Sk.  Red. 

Cuba  Telegraph .. 

Do.  10  % Pref 

Direct  Bpanish  Telegraph,  Ord.  

Do.  do.  10%  Cam,  Prel.  .. 

Do.  do.  4)  % Debs 

Direot  United  States  Cable  

Direot  W.  India  Cable,  4}  % Reg.  Deb.,  1 to  1,900,  R. 
Eastern  Telegraph,  Ord.  Btook.. 

Do.  8J  % Pref.  Btook 

Do.  4 % Mort.  Deb.  Stock.  Red.  . . 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Btook 

/ East.  A 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius > 
< Sub.)  1 to  8,000  f 


Globe  Telegraph  and  Trnst 

Do.  do.  6%  Pref... 

Great  Northern  Telegraph,  of  Copenhagen 
/ Halifax  and  Bermudas  Cable,  4}  % 1st  Mori 
Debs.,  within  Nos,  1 to  1,300,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common  ..  ..  , 

Do.  do.  4%  Cum.  Pref,  ..  . 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  . 

Do.  do.  do.  6 % Pref, 

National  Telephone,  Pref.  Btook  ..  . 

Do.  do.  Def.  Btook  ..  . 

Do.  do.  6 % Cum.  1st.  Pref.  . 

Do.  do.  6 % Cum.  2nd  Pref.  . 

Do.  do.  6 % Non-oum.  8rd  P.,1  to  960,000 

Do.  do.  8$  % Deb.  Btook  Red. 

Do.  do.  4 % Deb.  Btook  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Btook 

Pacific  & European  Tel.,  4 % Guar.  Deb?,,  1 to  1,000 

Reuter's  

Telephone  Co.  of  Egypt,  4J  % Deb.  Red, 

Submarine  Cables  Trust 

United  River  Plate  Telephone  . . 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 58,001  to  58,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Bub.  Tel, 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980.. 

Do.  do.  4 % Deb.  8tock  Red, 

West  India  and  Panama  Telegraph  ..  .. 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


dends  tor  the  last 
four  years. 

Closing 

Quotations 

July  20th. 

Closing 

Quotations 

July  27th. 

Business  done 
week  ended 
July  27th, 
1909. 

Rise  + 
1 or 
Fall  - 

Present 
Yield 
per  cent. 

1906. 

I 1907. 

1908. 

Highest 

Lowest. 

£ s.  d. 

Nil 

Nil 

Nil 

21-  84 

2f-  81 

60/- 

57/6 

• • 

Nil. 

5 % 

6 % 

6 % 

92  - 96 

92  — 96 

. . 

, , 

6 4 2 

8 & 

8 % 

8 % 

1484-1414 

1484-1444 

lisi 

*• 

5 10  9 

* % 

4 % 

4 % 

97  - 90 

97  - 99 

97* 

• • 

.. 

4 0 10 

81% 

84% 

£3  4s. 

68  — 60 

68J  - 6O4 

58J 

• , 

+ 1 

6 6 7 

0 % 

<f 

8 % 

10U-1024 

IO24-IOB4 

103 

102 

+ 1 

6 16  11 

1|% 

Bh 

16J-  17 

171-  174 

17A 

18? 

+ $ 

1 11  2 

8 % 

6 % 

6 % 

1024-1014 

103  -105 

• • 

+ * 

4 16  8 

8 % 

8 % 

8 — 63) 

84-  84 

8* 

814 

+ 4 

4 14  1 

4 % 

4 % 

89  - 91 

89  - 91 

, , 

• . 

, , 

4 7 11 

5 % 

6 % 

8 % 

84-  8J 

,8|-  81 

, , 

* . 

• . 

6 16  6 

10  % 

10  % 

10  % 

17  — 18 

17  — 18 

• # 

e • 

* . 

6 11  1 

4 % 

4 % 

24-  33 

, « 

« • 

. , 

6 3 B 

10 

10 

10  % 

84-  8 1 

n-  8? 

. , 

• , 

6 12  8 

44% 

99  -101 

99  —101 

. . 

8 16  8 

41% 

121—  131 

124-  131 

134 

ia 

+ 4 

6 7 5 

44% 

4i% 

44% 

99  —101 

99  -101 

, . 

. . 

, . 

4 9 1 

7 % 

7 % 

125  —128  xd 

125  —128 

126J 

1251 

.. 

6 7 8 

84% 

84% 

84% 

844-  864  xd 

814-  864 

86 

85 

. . 

4 0 0 

4 % 

4 % 

4 % 

1044-1064 

1044-1064 

106 

, • 

8 15  2 

7 % 

7 % 

7 % 

111-  HI 

111-  12 

UJ 

Hi 

6 19  2 

1 % 

4 % 

4 % 

103J-1054 

104  —106 

1051 

* 4 

8 16  6 

4 % 

4 % 

4 % 

100  -102 

100  —102 

100 

.. 

.. 

8 18  6 

64% 

51% 

51% 

101-  101 

}0i-  J0| 

10,”* 

6 7 0 

6 % 

6 % 

6 % 

131 — 131 

13J-  la* 

I3fa 

4 7 3 

20  % 

20  % 

18  % 

251-  261 

26  — 27 

241 

•• 

+ h 

6 13  4 

44% 

44% 

44% 

99  — 101 

99  -101 

994 

• • 

4 9 1 

18  % 

18  % 

13  % 

514-  534 

514-  684 

53 

• • 

6 1 6 

84% 

4 % 

4 % 

80  — 84 

80  — 84 

• • 

4 15  6 

4 % 

4 % 

4 % 

74  — 79 

74  — 79 

6 6 3 

NU 

Nil 

Nil 

ib- 

iJ  - 

. . 

Nil 

6 % 

6 % 

6 % 

1-  1 

tt-  ii 

16/ J 

15,74 

~ r1* 

6 0 7 

6 % 

5 % 

5 % 

\b-  iZ 

*—  4 

6 13  3 

6 % 

6 % 

6 % 

io«4  -nu 

109  - 1'04 

1094 

1084 

+ 4 

6 8 7 

6 % 

6 % 

6 % 

1264  -1274 

1254 -1274 

126* 

126 

4 14  1 

6 % 

6 % 

6 % 

101-  a 

104-  11 

• . 

. . 

6 9 1 

6 % 

6 % 

6 % 

101-  11 

101-  11 

. . 

. . 

. . 

6 9 1 

6 % 

6 % 

5 % 

51-  5S 

5g-  6J 

6? 

523 

IS 

4 6 1 

84% 

34% 

34% 

97  — 99 

97  — £9 

97* 

. . 

3 12  2 

4 % 

4 % 

99  -101 

99  —101 

100] 

. . 

8 19  3 

7 % 

8 1 

8 % 

I's — Its 

6 6 8 

6 % 

6 % 

6 % 

1 - U 

IV-  l>„ 

22/6 

. . 

6 8 0 

4 % 

4 % 

4 % 

65  — 87 

654-  874 

. . 

+ i 

4 11  5 

4 % 

4 % 

4 % 

99  -101 

99  — 10 1 

. . 

. . 

8 19  3 

6 % 

6 % 

5 % 

71-  eb 

7i-  84 

.. 

.. 

4 18  9 

44% 

44% 

44% 

984-1004 

99  -101 

.. 

+ 4 

4 9 1 

6 % 

6 % 

6 % 

129  —162 

13)  —133 

. - 

+i 

4 12  4 

8 % 

8 % 

61-  71 

74-  7g 

74 

7 sc 

+ 1 

6 8 6 

6 % 

5 % 

6 % 

5-61 

64-  64 

51 

63*5 

+ l 

4 10  3 

24% 

24% 

11-  ii 

14-  18 

. . 

4 10  11 

4 % 

4 % 

4 % 

99  —101 

99  —101 

. . 

8 19  3 

7 % 

7 % 

134-  14 

134-  14 

131* 

i.84 

5 0 0 

4 % 

4 % 

4 % 

1014-1034 

1024  -1044 

1C  21 

102 

+ i 

8 16  7 

Nu 

Nil 

Nil 

b-  8 

4-  A 

Nil 

8 % 

6 % 

6 % 

81-  81 

8—84 

81 

84 

- 1 

7 12 

Nil 

£2  6 ! 

15  % 

8-9 

8—9 

17  2 4 

6 % 

6 % 

6 % 

1004 -J 024 

101  —103 

ioi 

•• 

+ 4 

4 17  1 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


320.000 

978,230 

832,367 

oou,uOu 

100.000 
60,000 
60,000 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 
233  .JUO 
212,600 
133,301 
161,437 

1,473,658 

628,936 

100.000 
100,000 
600,000 
804,9401 

400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
126,0001 
126,000 1 
187,610 

46,304 

360.000 
86,000 

40.000 

800.000 
491,222 

460.000 
210,163 

1,890,690 

554,655 

554,655 

1,*cm..uiJL 

85.000 

100.0001 


/Anglo-Argentine  Trams,  10  % Nom.  Cum.  2nd) 
Pref.,  260,008  to  680,097 1 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  5 % 1st  Mort,  Deb.  Btook 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  “ A ” 6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  CertB.  . . 

Do.  do.  64  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 


Do. 

Do. 


British  Electric  Traction 


% 1st  Mort.  DebB.,  1 to  6,250  . . 

% Vancouver  Power  Debs.,  1 to  2,200 


Do. 

do. 

Do. 

do. 

Do. 

do. 

6 % Cum.  Pref. 

6 % Perp.  Deb.  Stock 
4*  % 2nd  Deb,  Stock  Red 
British  Insulated  and  Helsby  Cables 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  4J%  1st  Mort.  Deb.  Red. . 

British  Thomson-Houston  44  % 1st  Mort.  Debs.  . 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
l 276,001  to  476,000  J 

Do.  do.  4%  Mort.  Deb.  Stock 

;Browett,  Lindley  & Co.,  Ord 

Do.  do.  6 % Cum.  Pref.  . . 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  .. 

Do.  do.  

Do.  do. 

Caloutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880 

Do.  44  % 1st  Deb.  Stock. . .. 

Callender’s  Cable  Construction  shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  ii  % 1st  Mort.  Deb.  Btook  Re 

Cape  F.  Trams.,  1 to  491,222 
Castner-Kellner  Alkali,  1 to  460,000 

Do.  do.  4J  % Mort.  Deb.  Btock 
Central  London  Railway,  Ord.  Stock  .. 

Do.  do.  4%  Pref.  Btock  .. 

Do.  do.  Def.  do. 

City  and  South  London  Railway  ..  .. 

Crompton  A Co.,  Nos.  1 to  36,000 

Do.  6 % let  Mort.  Reg.  Debs.,  1 to 

l 900  of  4100,  and  901  to  11,000  of  460  Red. 


44  % Perp.  Deb.  Btock 
44  % Perp.  2nd  Deb.  Btook 


6 

8 % 

8 % 

9 % 

10  % 

9is  9j7a 

91-  94 

9g 

91 

+ 

5 5 

9°*-  911 

90J-  91| 

918 

904 

4 6 

l66 

6 % 

6"% 

6 % 

6 % 

101  —103 

101  —103 

• . 

4 17 

1 

23  % 

10  % 

20  % 

20  % 

4}-  4g 

41-  ii 

86/104 

86/3 

4 11 

1 

6 % 

6 % 

6 % 

6 % 

lg-  14 

lg-  1| 

• • 

4 0 

6 

7 % 

7 % 

7 % 

7 % 

4-  § 

| 

• . 

+ h 

48  0 

6 

7 % 

7 % 

7 % 

7 % 

U-  ii 

if-  1? 

44  2 

6 

8 % 

6 % 

6 % 

6 % 

3-84 

3 — 34 

8 11 

6 

4 % 

4 % 

4 % 

4 % 

24-  34 

24-  34 

. . 

5 14 

100 

# 

51% 

54% 

64% 

94  — 99 

94  — 99 

5 11 

100 

6 % 

6 % 

8 % 

8 % 

143  —147 

143  —147 

147 

116 

6 9 

100 

6 % 

6 % 

6 % 

6 % 

122  —126 

122  -126 

4 15 

100 

6 % 

6 % 

6 % 

5 % 

107  —110  xd 

107  -110 

109 

1034 

4 10 

40 

4i% 

41% 

44% 

44% 

102  — 1C4 

102  —104 

1022 

1024 

4 6 

100 

41% 

44% 

Nil 

44% 

44% 

101  —104  xd 

101  —104 

103 

4 6 

10 

8 % 

Nil 

Nil 

4-  b 

4-  l 

Nil 

10 

6 % 

6 % 

8 % 

14% 

21-  21 

21-  21 

48,9 

47/6 

4 10 

Btock 

6 % 

6 % 

5 % 

5 % 

86  — 90 

86  - 90 

87 

6 11 

100 

41% 

44% 

44% 

44% 

66  — 10 

66—70 

n 

.. 

6 8 

6 

8 % 

to  % 

10  % 

10  % 

73-  7* 

7g-  71 

6 9 

6 

6 % 

6 % 

6 % 

6 % 

61-  6« 

61-  64 

, . 

4 10 

100 

4^% 

44% 

44% 

44% 

103  —106 

103  -196 

. . 

. . 

4 4 

10Q 

41% 

41% 

41% 

44% 

91  — 96 

91  — 96 

•• 

•• 

.. 

4 18 

6 

Nil 

Nil 

Nil 

Nil 

3 7 

Tfl Iff 

3 7 

M T« 

.. 

Nil 

100 

V5 

4 % 

4 % 

4 % 

38  — 42 

88  — 42 

0 10 

1 

Nil 

Nil 

Nil 

A—  14 
14/6  to  15/6 

A — 14 

, # 

Nil 

1 

Nil 

Nil 

Nil 

Nil 

14/6  to  16/6 

, , 

Nil 

2 

21% 

Nil 

Nil 

Nil 

0 - 4 

0 - 4 

. . 

. . 

. , 

NU 

2 

6 % 

Nil 

Nil 

Nil 

0 - 4 

0 - 4 

, . 

Nil 

Btock 

44% 

44% 

41% 

44% 

43  — 48 

43  — 48 

• • 

. . 

9 8 

Btock 

4% 

4% 

44% 

4% 

27  — 31 

27  — 81 

14  10 

6 

8 % 

8 % 

6 % 

44% 

ii-  4 i 

4j-  44 

96/8 

92/6 

+ k 

4 12 

6 

6 % 

6 % 

6 % 

ft 

41-  6 

42-  5 

5 0 

100 

41% 

44% 

41% 

97  —100 

97  -100 

4 11 

6 

16  % 

16  % 

16  % 

15  % 

92-  104 
54-  64 

10  — 10* 

+ 1 

6 19 

6 

5 % 

6 % 

5 % 

5 % 

61-  6S 

61 

+ 4 

4 13 

Btock 

41% 

41% 

41% 

44  Vo 

1034 -1054 

104$ -IO64 

+1 

4 4 

1 

Nil 

Nil 

Nil 

Nil 

i—  A 

4-  i 

Nil 

1 

6 % 

8 % 

12  % 

121% 

n-  2 

U-  2 

6 0 

100 

41% 

44% 

44% 

4 % 

103  -106 

103  -106 

4 4 

Btock 

4 % 

4 % 

8 % 

Ti 

61  — 63 

61  — 63 

62 

6 8 

Btock 

4 % 

4 % 

4 % 

83  — 85 

83  — 85 

4 14 

Btock 

4 % 

4 % 

2 % 

24% 

43  — 45 

43  - 45 

5 11 

Stock 

li% 

ai% 

2*% 

4% 

314-  824 

81 4 - 824 

4 12 

8 

4% 

6% 

6 % 

6 % 

4-  i 

4-  1 

15  0 

•• 

6 % 

6 % 

6 % 

6 % 

91  — 01 

91  — 94 

*• 

•T 

6 6 

* Unless  otherwise  stated,  all  shares  are  fully  paid 


f A period  of  nine  months. 


t From  Manchester  Share  List 


Continued  on  next  ipatfe 


192 


THE  ELECTRICAL  REVIEW. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES.— 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.— (OonUnwd) 


Present 

Issue. 

NAME, 

Stook 

or 

Share. 

Dividends  for  the 
laflt  four  years, 

Closing 

Qnotations 

July  20th. 

Closing 

Quotations 

July  27th. 

Business  done 
week  ended 
July  27th,  1909. 

Rise  4 
or 

Fall  — 

Preset t 
Yield 
per  cent. 

260,000 

Diok,  Kerr  Sc  Co.,  1 to  260,000  

* 

I 

ItfUO. 
1°  % 

JLtfUt), 
10  % 

1907. 

10  % 

1908. 
10  % 

it’s — 

J*-  R 

Highest 

Liowest. 

£ e.  d. 

8 0 0 

805  000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000  . . 

1 

6 % 

6 % 

6 % 

6 % 

irflz — 

99  —102 

• • 

• • 

4 16  0 

271,030 

Do.  dc.  44  % Deb.  Stook 

100 

44% 

£4% 

44% 

44% 

99  —102 

• • 

4 8 3 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

b % 

13  — 14 

13—  14 

"4 

•' 

•• 

4 6 9 

99,261 

Edison  & Swan  Uid.,  11 A ” shs.,  £S  pd.,  1 to  99,261 

6 

4% 

fi% 

24% 

4—  il 

h — 8 

8 

• • 

25  0 0 

17.189 

Do.  "’A  ” shares,  01— 017,139  .. 

6 

44% 

24% 

14 

14 ^ 

68 

73 

•• 

6 0 0 

307,895 

Do.  4 % Deb.  Stock  Red 

100 

4 % 

4 % 

4 % 

4 % 

68  — 73 

68  — 73 

6 9 7 

67,720 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

5 % 

6% 

6 % 

Nil 

81  — 87 

84  — 87 
in—  44 

10/- 

5 12  4 

112,100 

Eleotrio  Constrnotion,  1 to  112,100 

2 

Nil 

Nil 

Nil 

/a — ih 

Nil 

81,890 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

7 % 

1 

7 % 

7 % 

IVn — 

lia — ^Ta 

8 7 2 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

6 % 

6 % 

5 % 

4’% 

74—  74 

/£ — 8 

+ I« 

6 5 0 

200,000 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

i % 

4 % 

85  — 88 

85  — 88 

• • 

4 10 11 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  7B.000 

10 

4 % 

i % 

4% 

Nil 

4 — 1 

3—  1 

.. 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  6 % Mort.  Debs.  ..  . . 

10 

7 % 

7 % 

7 % 

101— 101 

10i — 10j 

• • 

• • 

6 10  a 

80,000 

100 

6 % 

6 % 

b % 

5 % 

102  —108 

102  — 103J 

124 

ms 

+ i 

4 16  10 

40i000 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

6 

15% 

lb  % 

16% 

15  % 

HI—  124 

12  — 121 

6 19  6 

40,000 

Do.  do.  44  % Pref 

6 

44% 

44% 

44% 

5-5| 

5 k 

+ £ 

4 1 10 

150,000 

Do.  do.  44  % Mort.  Deb.  Stook 

Stook 

44% 

44% 

44% 

105  - 107 

iu5£  107  si 

Mi 

+ 4 

4 3$ 

60,000 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

10% 

10  % 

L0  7o 

10  % 

14J—  15J 

14J—  I5£ 

i - 

6 11  2 

87,600 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

£% 

Nil 

I- 

Nil 

10,000 

t Do.  do.  Pref.,  fully  paid  .. 

10 

5 % 

0 % 

6 °/o 

6 % 

6 — 6 

5 — b 

• • 

•• 

• • 

8 6 8 

600,070 

London  United  Trams.  (1901),  1 to  50,007  .. 

10 

8 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

• • 

•• 

Nil 

899,930 

Do.  do.  60,008  to  100,000 

10 

3 % 

8 % 

8 % 

Nil 

14—  24 

14—  24 

2—24 

50/- 

45/- 

Nil 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

6 % 

6 % 

5 % 

3?% 

2—24 

43 

15  0 0 

1,881,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

100 

4 % 

4 % 

% 

4 % 

65  — 68 

68  — 71 

671 

664 

5 12  8 

6,782;062 

Metropolitan  Consolidated  

100 

28% 

4 % 

4% 

4% 

40 J-  401 

40  J — 41 

414 

404 

+ i 

1 10  6 

2,640,914 

Do.  Surplus  Lands 

100 

2|% 

2£% 

3?% 

2|% 

68  — 70 

67  -69 

68  £ 

674 

— 1 

3 19  6 

8,286.000 

Do.  Distriot  . . 

100 

Nil 

Nil 

Nil 

Nil 

174-  18 

171-  171 

iz  L 

Hi 

H| 

— \ 

Nil 

891,387 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

a-  J 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

£2 — 

§i-  33 

Nil 

600,000 

Do.  do.  5 % Cum.  Pref.  . . 

1 

5 % 

5 % 

6 % 

5 % 

• • 

5 19  5 

595,600 

Do.  do.  44  % Deb.  Stock  Red. 

100 

44% 

44% 

44% 

44% 

9b  J—  98^ 

95  — 97 

130 

i.27! 

-34 

4 12  9 

$10,823,200 

Mexico  Trams  Co.,  Common  Stock 

6 % 

130  —132 

126  — 159 

$9,000,000 

Do.  1st  Mort.  60-year  6%  Gld.  Bds, 

4% 

4% 

924-  944 

yy  — 95 

941 

53| 

+ £ 

6 5 3, 

245,500 

Potteries  E lectric  Tia  tion  

1 

4 % 

Nil 

tfk — fa 

4—  § 

12/'- 

11/6 

— h 

6 i7  11 

245,600 

Do.  6 % Cum.  Pref 

1 

5 % 

5 % 

6 % 

6 % 

£ — 4 

4—  i 

246,000 

Do.  4J  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

86  — 89 

86  — 89 

35 

334 

4'i 

5 12 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

4]  % 

174% 

lb  % 

33?j — 35 

34£  — 36 

5 0 0 

140,000! 

Do.  4%  Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

99  —101 

99|  — I0l£ 

1034 

16:4 

+ '4 

B 18  10 

1,000,000 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

5 % 

1024-1034 

1024—1034 

4 16  7 

2,800,000 

Do.  do.  44%  Bonds 

44% 

87  — 89 

87  — 89 

88J 

— 1 

5 12 

4,900,000 

Do.  do.  6%  Income  Bonds 

. . 

.. 

to'% 

Nil 

37  — 39 

3b  — 38 

37  x 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

6 

Nil 

Nil 

i — 1 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

. , 

6 % 

6 % 

2|—  8J 

2| — 3£ 

• • 

774 

2(5,495 

Do.  % 1st  Mort.  Deb.  Stook  ..  . . , .. 

i % 

4 % 

4 % 

4 % 

76  - 80 

76  — 80 

* * 

" 

5 0 0 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
B0, 449 

9,661 

886,876 

80.000 
B0, 000 
80,000 

446,786 

49,486 

176,000! 

70,696 

40.000 
400,000! 
800,000 

80.000 
60,000 

260,000 

40.000 

66.000 
400,000! 
400,000 

80,000 

80,000 

430.600 
$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111,000 

70.000 
882, £55 
200,000 

76,121 

285,000! 

248,000! 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

960.000 
180,491 
18!,U00 

126.600 

10,862 

20,000 

60,000 

119,694 

100.000 

200, COO 

40.000 

90.000 
460, 00(i 

12.000 
86,000 

120,000 

142,968 

224,620 

80,000 

60,000 

275.000 

808.000 

110,000 

81,279 


100 

6 

5 

100 

6 
6 
5 

100 

5 

Stock 

10 

10 

too 

6 

5 

Stock 

10 

10 

Stock 

6 
6 

100 

|500 

6 

6 

100 

6 


Bromley  (Kent)  E.L.  & P.,  1 to  16,000  ..  .. 

Do.  do.  4J  % 1st.  deb.  stook  . . 

Brompton  & Kens.  Elec.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Electric  Supply  4 % Guar.  Deb,  Stock  .. 
Charing  Cross  and  Strand  Eleotricity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do,  “ City  Undertaking  ” 4J  % Cum.  Prf, 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Electrioity  Supply,  Ord 

Do.  do.  4J  % Deb.  Stock  Red.  . . 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,595 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  115)  all pd. 
Do.  4 J % 2nd.  Db.  Stk.,  Prov.  Crts.,  all  pd. 

County  of  Durham  Eleotrical  Power,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do,  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do,  4 1 % 2nd.  Deb.  Stock  . . 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  4J  % 1st  Mort.  Deb.  Stk. 

Eleotrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  .. 

Do.  6 % Cum.  Pref.,  1 to  10,000  ..  .. 

Do.  4J  % 1st  Deb.  Stook  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . . . 

Do.  44  % Cum.  Pref.  1 — 71,106..  .. 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  B4  % Mort.  Deben.  Stock  Redem. 

Mexican  Electric  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  IstMtg.Gold  Bnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 
Newoastle-on-Tyne,  1 to  87,600..  ..  .. 

Do.  6 % Pref.,  1 to  87,600  .. 

( North  Metropolitan  Electric  Power  Supply  Co.,  1 
5 % Mortgages  (Red.),  Nos.  1 to  1,266  J 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stock 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.  1 to  100,000 

Do.  do,  6%  Deb.  Stk.  Red. 

St.  James'  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Red.  .. 

Bmithfleld  Markets  Electric  Supply,  Ord 

South  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo.  Lt.  & Power,  Ord 

Do.  do,  7 % Pi  ef 

Do.  do.  44  % 1st  Deb.  Stk. 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Red. 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum,  Pref.  Re- 

duced from  6%  since  31st  Deo.,  1906) 


UDleBS  otherwise  Btated,  all  shares  are  fully  paid. 
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the  electro-mechanical  propulsion 
OF  SHIPS. 


By  A.  P.  CHALKLEY,  B.Sc. 


(i Concluded  Jrom  page  154.) 

A system  which  is  attracting  widespread  notice  is  that  of 
Mr.  Durtnall,  who  for  many  years  has  inteiested  himself  in 
the  problem  of  electric  propulsion.  Fig.  5 shows  his 
“ Paragon  ” system,  in  which,  as  in  the  previous  case, 
three-phase  alternating  current  is  used,  but  variations  of 
speed  are  obtained  in  a different  manner,  the  generator 
being  of  special  design,  instead  of  the  motor,  as  in  the  Mavor 


arrangement.  In  the  figure,  a is  the  shaft  of  the  prime  mover 
(which  may  be  a turbine  or  a gas  or  oil  engine),  and  on  it 
are  the  rotors  of  two  machines,  b,  the  generator,  and  H,  the 
transformer  generator  ; K is  the  low-speed  motor  in  the  stern 
of  the  ship,  driving  the  propeller  shaft  J direct,  the  motor 
being  of  the  ordinary  efficient  three-phase  squirrel-cage  type. 
The  object  of  the  transformer  generator  is  to  vary  the  perio- 
dicity of  the  current  supplied  to  the  motor,  and  hence  allow 
economical  variations  of  speed.  To  take  an  explicit  case, 
suppose  the  generator  b to  be  wound  with  four  poles,  the 
transformer-generator  H with  16  poles,  and  the  motor  k with 
60  poles,  the  speed  of  the  prime  mover  being  1,000  r.p.m. 
The  field  of  the  exciter  e is  first  short-circuited  by  the 
Bwitch  f,  but  on  breaking  this  the  voltage  rises  in  the 
generator,  giving  a periodicity  of  1,000  x 2 60  equals 

33-3  per  second,  and  if  by  means  of  suitable  switchgear  the 
current  is  taken  directly  into  the  motor,  the  latter  will  have 
asynchronous  speed  of  4 x 1,000  -r  60  equals  66*6  r.p.m. 
To  bring  the  motor  up  to  its  second  speed,  the  exciter  field 
is  short-circuited  again,  and  the  current  from  h is  led  into 
the  slip  rings  of  the  rotor  (or  primary)  of  the  transformer 
generator,  from  the  stator  (or  secondary)  of  which,  the  motor 
K now  receives  its  power. 

Referring  to  the  top  diagram  in  fig.  5,  the  arrow  o shows 
the  direction  of  rotation  of  the  prime  mover,  and,  of  course,  of 
the  rotor  of  the  transformer  generator,  and  the  connection  to 
the  slip  rings  a is  such  that  the  flux  due  to  the  current  is  in 
an  opposite  direction  to  that  of  rotation.  We  have,  there- 
fore, 4 x 1,000  equals  4,000  alternations  per  minute,  due 
to  b,  and  12  x 1,000  equals  12,000  alternations  per  minute 
due  to  h,  but  in  an  opposite  direction.  The  periodicity  is, 
therefore,  12,000  — 4,000  -r-  2 equals  4,000  per  minute, 
or  66'6  per  second,  giving  a synchronous  speed  of  the  motor 
of  133*3  r.p.m.  For  the  third  and  maximum  speed  the 
voltage  is  once  more  reduced  to  zero  by  closing  the  switch 
f,  two  of  the  phases  of  the  generator  being  reversed,  and  the 
voltage  brought  up  again.  The  flux  in  H,  due  to  the 
generator,  is  now  in  the  same  direction  as  the  9peed  of  rota- 
tion and  the  alternations  of  current  in  the  secondary  of  the 


transformer  generator  are  12,000  plus  4,000  equals  16,000 
per  minute,  or  133  3 periods  per  second,  giving  a synchronous 
motor  speed  of  266-6  r.p.m.  It  will  be  noticed  that  these 
changes  can  be  brought  about  by  the  use  of  very  simple 
switchgear,  that  each  speed  gives  a high  overall  efficiency, 
since  the  losses  are  only  equivalent  to  transformer  losses, 
which  are  notoriously  low,  and  that  the  speed  of  the  prime 
mover  remains  unaltered  throughout. 

Any  intermediate  speed  of  the  motor  (and  propeller)  could 
be  obtained  by  mounting  the  stator  of  the  transformer 
generator  on  bearings,  and  braking  it  to  give  any  required 
periodicity,  but  this  is  not  to  be  recommended  for  marine 
work,  and  is,  indeed,  unnecessary,  since  three  speeds  will 
satisfy  all  requirements.  The  motor  may  be  reversed,  and  the 
same  three  speeds  obtained,  going  astern,  by  simply  reversing 
two  of  the  phases  of  the  motor,  and  it  is  evident  that  practi- 
cally the  same  efficiency  could  be  relied  upon,  as  in  the 
previous  case,  besides  which,  manaivuring  will  be  carried 
out  with  great  ease  and  precision. 

In  America  there  is  already  an  electrically-propelled  boat 
in  operation,  being  used  as  a fire  float  at  Chicago,  and  its 
results  are  most  satisfactory,  though,  of  course,  it  is  only  a 
small  affair  of  about  500  h.p.  In  this  case  the  steam  tur- 
bines drive  both  generators  and  rotary  water  pumps,  which 
is  a very  economical  arrangement,  since  power  is  not  required 
by  the  propelling  motors  when  water  is  needed  from  the 
pumps.  The  generators  are  d.c.  machines,  the  voltage  being 
about  250,  and  series  wound  motors  are  employed  for  driving 
the  propellers.  The  general  disposition  of  the  machinery  in 
the  boat  is  seen  in  fig.  6,  from  which  it  appears  that  there 
are  two  turbine  sets  with  the  condenser  in  the  middle,  the 
boat  being  propelled  by  the  two  motors,  which  are  placed 
well  in  the  stern.  Above  the  propeller  motors,  on  a platform, 
are  small  turbine-driven  exciters  for  the  main  generators. 
The  whole  of  the  machinery  is  conveniently  at  the  command 
of  the  pilot,  since  everything  may  be  operated  by  two  con- 
trollers, on  either  side  of  the  wheel. 

There  is  at  present  working  in  Russia  a boat  fitted 
with  Diesel  oil  engines,  and  driven  by  electric  power, 
designed  in  a somewhat  novel  manner  to  overcome  the 
loss  of  efficiency  at  low  speeds.  The  Diesel  engine  is 
coupled  to  a direct-current  generator,  which  at  cruising 
speed  delivers  its  power  to  separately -excited  motors  on 
the  propeller  shaft ; but  when  full  speed  is  required,  a 
magnetic  clutch  engages  automatically,  and  the  oil  engine 
drives  the  propeller  shaft  direct.  This  system  is  bold  and 


interesting,  particularly  from  the  fact  that  oil  engines  are 
used  as  prime  movers,  but  it  is  probably  not  nearly  so  efficient 
an  arrangement  as  it  would  have  been  with  a purely  electrical 
drive,  for  the  speed  of  the  Diesel  is  almost  certainly  far  too 
high  to  obtain  maximum  economy  from  the  propellers,  and, 
moreover,  full  power  is  not  provided  for  the  reverse,  which 
will  lessen  the  ease  of  manoeuvring. 

The  prospects  of  electric  propulsion  would  admittedly  be 
small,,  unless  some  substantial  reduction  in  running  costs 
could  be  predicted,  but  fortunately  a complete  investigation 
of  steam  consumptions  for  both  systems  shows  a very  marked 
advantage  in  favour  of  electricity  for  almost  every  type  of 
ship.  It  will  be  sufficient,  for  purposes  of  comparison,  to 
take  as  instances  two  totally  different  boats,  and  see  what 
saving  could  be  effected  in  each  case.  Of  course,  it  may  be 
said  that  figures  will  prove  anything,  and  the  upholders  of 
the  electro-mechanical  system  are  the  first  to  admit  that 
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their  calculations  are  not  absolute  ; but  what  they  do  insist 
upon  is  that  the  disproportion  in  costs  between  the  two 
methods  is,  apparently,  so  very  great,  that  the  figures  show 
definitely  that  electro- mechanical  propulsion  merits  a fair 
and  exhaustive  trial. 

Taking  the  results  actually  obtained  on  the  Dreadnought, 
we  find  that  at  full  power  nearly  30,000  h.p.  is  required, 
and  the  steam  consumption  was  about  14-7  lb.  per  shaft 
H.p.-hour,  including  auxiliaries,  the  speed  of  the  propellers 
being  300  r.p.m.  In  place  of  direct  drive,  consider  an 
electrical  system  in  which  four  turbo-alternators  of  6,000 
kw.  output  each  are  employed,  the  power  being  delivered 
to  four  7,500  b.h.p.  three-phase  motors,  having  an  effi- 
ciency of  95  per  cent.,  which  is  quite  allowable.  A steam 
consumption  of  14  5 lb.  per  KW.-hour  for  the  turbines, 
including  auxiliaries,  would  be  guaranteed  by  any  firm  of 
turbine  manufacturers  (no  superheat  being  used,  to  keep  the 
comparison  legitimate),  which  is  equivalent  to  10-9  lb.  per 
H.p.-hour.  This  means  that  the  consumption  of  steam  per 
H.p.-hour  at  the  propeller  shaft  is  10-9  -f-  -94  = 11-6  lb. 
per  shaft  H.p.-hour,  as  against  14-7  lb.,  with  direct  drive, 
showing  a saving  of  21  per  cent,  in  steam  and  coal.  This 
is  the  economy  produced  at  full  speed,  but  it  would  be 
even  more  marked  at  cruising  speed,  which  is  the  general 
condition  for  a battleship.  In  this  case,  the  electrical 
system  would  be  practically  equally  efficient,  or  at  any  rate 
within  7 or  8 per  cent.,  since  part  of  the  generating  plant 
could  be  shut  down,  and  the  remainder  run  at  full  power,  but 
with  the  direct  drive  the  efficiency  drops  at  least  20  percent., 
and  probably  more.  This  fact  is  well  brought  out  in  the 
figures  given  by  Mr.  Bell  in  his  paper  before  the 
Institution  of  Naval  Architects  last  year,  with  reference  to 
the  Lusitania , in  which  it  was  stated  that  the  steam  con- 
sumption at  25-4  knots  was  12-77  lb.  per  shaft  H.p.-hour, 
while  at  15’8  knots  the  consumption  was  21-23  lb. — an 
increase  of  nearly  40  per  cent.  Of  course,  this  difference 
would  not  be  so  great  in  a battleship  where  special  cruising 
turbines  are  employed,  but  it  would  be  sufficient  to  show  a 
heavy  margin  in  favour  of  electricity.  As  regards  first 
costs,  there  is,  to  commence  with,  a saving  of  21  per  cent, 
in  boiler  power,  size  of  feed,  air  and  circulating  pumps,  con- 
densers, piping  and  many  auxiliaries,  while  the  astern 
turbines  and  the  greater  portion  of  the  propeller  shafting 
would  disappear.  In  the  Dreadnought,  there  are  10  turbines, 
so  that  it  is  not  beyond  the  realm  of  possibility'lo  assume  that 
the  electrical  plant,  with  four  turbo-generators  and  four 
motors,  would  cost  less  than  with  the  direct  drive,  allowing 
for  the  above-mentioned  reductions,  while  the  weight  would 
be  more  or  less  proportional  to  the  cost  (or  vice  versa). 
Manoeuvring  would  be  carried  out  much  more  easily,  since 
full  power  is  available  for  going  astern,  and  this  is  a point 
which  cannot  be  too  strongly  emphasised  in  warships. 

It  is  to  be  noted  that  if  superheat  weie  used,  a saving  of 
another  7 per  cent,  could  safely  be  reckoned  on,  since  it  is 
well  known  that  100°  superheat  causes  a reduction  of  7 or 
8 per  cent,  in  the  steam  consumption  of  turbines  of  almost 
any  power.  It  might  be  argued  that  this  cannot  be  con- 
sidered an  economy  for  the  electric  drive,  since  it 
would  apply  equally  to  the  direct  drive,  but  this  is  not 
the  case.  Superheat  has  never  been  used  for  large  marine 
turbines,  probably  on  account  of  the  fear  of  distortion  of 
the  very  heavy  cylinders,  and  consequent  stripping  of  the 
blades,  but  this  point  scarcely  enters  into  consideration 
with  high-speed  turbines,  coupled  to  alternators,  since  the 
cylinder  castings  are  so  very  much  lighter. 

There  is,  in  fact,  no  reason  against  the  use  of  100°  or  150° 
superheat  in  electrically  propelled  vessels,  and  this  may  be 
accepted  as  an  inherent  advantage  of  the  system,  and  the 
gain  in  efficiency  by  superheat  added  to  the  increased 
economy,  in  the  case  of  the  Dreadnought,  would  then 
become  28  per  cent,  in  favour  of  electric  propulsion. 

On  the  above  showing,  it  will  be  admitted  that  a good  case 
has  been  made  out  for  battleships,  since  the  figures  are  not 
mere  assumptions,  but  are  those  actually  obtained  in  practice, 
and  it  will  be  seen  that  equally  good  results  may  be  anticipated 
with  intermediate  speed  liners. 

One  of  the  commonest  types  afloat  is  the  14  to  18-knot 
boat,  driven  by  reciprocating  engines — a type  which  the 
turbine  has  been  practically  unable  to  touch,  because  of 
the  comparatively  low  speed,  but  which  is  eminently 


adapted  for  electric  propulsion.  One  of  the  modern 
Cunard  liners  of  15  knots  has  been  found  to  require 
13-5  lb.  of  steam  per  i.H.P.-hour,  or,  allowing  the  high 
efficiency  of  85  per  cent.,  the  engines  take  15-9  lb.  per  shaft 
H.p.-hour.  The  total  shaft  horse-power  is  8,000,  and  this, 
in  the  electric  system,  could  be  obtained  by  two  4,000-b.h.p. 
squirrel-cage  motors  of  95  per  cent,  efficiency,  the  input 
being,  therefore,  8,400  h.p.,  of  6,300  kw.  For  the 
generation  of  this  power,  two  turbo-alternators  (three-phase) 
of  3,500  kw.  each,  would  be  employed,  the  surplus  current 
being  used  for  various  auxiliary  purposes,  and  replacing  the 
electric  generating  engines.  The  steam  consumption  of 
turbines  of  this  power,  running  at  1,000  or  1.200  r.p.m., 
with  100°  superheat,  and  28  in.  vacuum  would  not  exceed 
14  lb,  per  KW.-hour,  excluding  auxiliaries,  or  10-5  lb.  per 
H.p.-hour.  This  is  equivalent  to  10-5  -h-  -95  equals  11  lb. 
per  shaft  H.p.-hour,  as  against  15-9  lb.  with  reciprocating 
engines,  showing  a saving  of  no  less  than  3 1 per  cent. 


PROCEEDINGS  OF  INSTITUTIONS. 


The  Faraday  Society. 

The  Electrodeposition  of  Brass. 

It  is  a surprising  fact  that,  although  electroplatiDg  is  the  very 
oldest  of  the  electrochemical  industries,  its  practice  is  still 
almost  entirely  pervaded  by  the  “rule-of-thumb”  method,  and  it 
is  only  just  now  beginning  to  progress  beyond  a point  which  was 
already  attained  50  years  ago.  The  admirable  paper,  entitled 
“ The  Conditions  which  Determine  the  Composition  of  Electro- 
deposited  Alloys : I.  Copper- Zinc  Alloys,”  which  Mr.  S.  Field,  of 
the  Northampton  Institute,  read  before  the  Faraday  Society  on 
June  29th,  is  a healthy  symptom  of  the  passing  away  of  the  old 
state  of  affairs.  It  is  to  be  hoped  that  it  will  be  carefully  studied 
by  the  large  number  of  persons  engaged  in  the  electroplating 
industries,  particularly  in  such  districts  as  Clerkenwell,  where 
“ rule  of  thumb”  is  rampant,  and  that  Mr.  Field  and  others  will 
follow  up  this  experimental  study  of  one  branch  of  electroplating 
by  otheiB  which  will  cover  the  whole  field  of  practice  of  this  most 
interesting  art.  This  paper  on  brass  deposition  is  all  the  more 
welcome,  as  it  is  the  first  systematic  study  on  the  subject  which 
has  appeared,  at  least  in  English,  as  far  as  our  recollection  of  the 
subject  goes. 

It  is  obvious  that  to  deposit  an  alloy  of  constant  composition,  we 
must  use  a mixed  solution  of  the  metals  from  which  each  is 
deposited  at  the  same  h.p.  ; or,  in  other  words,  we  must  electro- 
lyse compounds  having  approximately  the  same  heat  of  formation. 
In  the  case  of  copper  and  zinc,  the  constituents  of  brass,  these  con- 
ditions are  more  or  less  fulfilled  by  the  cyanide  solutions  of  the 
metals,  and  the  metallic  ions,  therefore,  are  easily  discharged 
together.  The  e m.f.  of  deposition  of  the  two  metals,  however, 
is  strongly  influenced  by  such  conditions  as  the  concentration  of 
each  in  solution,  the  amount  of  free  cyanide  in  solution,  the  tem- 
perature, the  current  density  employed,  the  amount  of  stirring  the 
solution  is  subjsct  to,  and  so  forth,  and  it  is  the  influence  of  these 
conditions  on  the  composition  of  the  brass  deposited  which  fora  s 
the  subject  of  Mr.  Field’s  investigation.  In  practice  it  is  of  great 
importance  to  know  how  to  chaDge  the  composition  of  the  deposit, 
because,  generally  speaking,  one  has  to  deal  with  cathodic  objects 
of  very  irregular  shapes,  so  that  there  is  a varying  current  density  at 
different  points  of  the  cathode,  and  hence  brass  of  varying  composi- 
tion is  continually  being  deposited,  and  the  composition  of  the 
solution  being  correspondingly  altered  automatically.  To  rectify 
or  make  the  necessary  allowances  for  these  unavoidable  changes  is 
one  of  the  duties  of  the  skilled  electroplater. 

A preliminary  word  on  the  electrolysis  of  cyanide  solutions 
may  be  usefully  stated  here.  The  solution  from  which  brass  is 
deposited  consists  of  a mixture  of  the  double  cyanides  of  copper 
(Cu  ON  . KCN)  and  zinc  (Zn  (CN)2 . 2 KCN).  The  ions  of  solutions 

of  these  salts  are  K , Cu(CN)2~,  and  K* , Zq(CN)4“  respectively. 
Consequently,  the  metals  copper  and  zinc  are  deposited  from 
solution  by  secondary  chemical  reactions,  potassium  being  the 
primary  cathodic  product : — 

K’  + CuCN  . KCN  = Cu  + 2 KCN  j ... 

2 K*  + Zn(CN)a  . 2 KCN  = Zu  + 4 KCN  J U 

At  the  anodes,  insoluble  cyanides  of  copper  and  zinc  are 
formed  : — 

Cu(CN)r  + Cu  = 2 CuCN  I ... 

Zn(CN\~  + Zn  = 2 Zo(CN)a  J 1 ; 

CnleBB  the  solution  is  Btirred,  so  as  to  bring  the  free  potassium 
cyanide  formed  at  the  cathode  up  to  the  anode,  these  cyanides  of 
copper  and  zinc  will  form  an  insulating  coating  on  the  brass  anode. 
In  practice,  however,  free  cyanide  is  present  in  the  solution,  and 
this  keeps  the  anodes  clear,  so  that  thev  dissolve  freely.  The  free 
cyanide  (being  only  Blightly  dissociated)  does  not  impart  conduct- 
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ance  to  the  solution  in  the  same  way  that  free  acid  doep,  say,  to  a 
copper  sulphate  solution. 

It  will  be  seen  from  equations  (1)  that  the  same  current  will 
deposit  about  twice  as  much  copper  as  zinc,  hence  under  ideal  con- 
ditions the  resultant  brass  will  approximate  to  the  composition 
2 Cu:  1 Zi.  This  is  a very  fortunate  dispensation,  as  brass  of  that 
quality  happens  to  have  a fairly  average  colour,  although  erring 
somewhat  on  the  light  side. 

It  will  be  impossible  here  to  describe  in  any  detail  all  the  experi- 
ments Mr.  Field  has  made  on  the  conditions  which  influence  the 
composition  of  the  brass  deposit ; those  specially  interested  in  the 
subject  must  carefully  study  the  original  paper.  Suffice  it  to  say 
that  as  the  solution  of  zinc  and  copper  and  their  deposition  follow 
very  different  laws,  there  must  be  a continual  change  of  composi- 
tion in  the  electrolyte,  and  hence  it  is  of  the  utmost  importance  to 
know  how  changes  in  such  conditions  as  (1)  density  composition  of 
electrolyte ; (2)  rate  of  agitation ; (3)  current  density  ; (4)  tem- 
perature, will  affect  the  proportions  of  copper  and  zinc  in  the 
brass  deposit.  The  general  conclusions  arrived  at  by  Mr.  Field 
are  briefly  as  follows : — Conditions  which  tend  to  raise  the 
p.d.  between  the  terminals  of  the  cells,  such  as  dilution  of  the 
solution,  decrease  of  temperature,  and  increased  current  density, 
increase  the  percentage  of  zinc  in  the  deposit.  On  the  other  hand, 
the  addition  of  free  cyanide  increases  the  percentage  of  copper  in 
the  deposits,  and  it  also  increases  the  solution  of  hydrogen,  unless 
this  be  minimised  by  rapid  agitation.  Copper  may  be  freely 
deposited  with  a large  proportion  of  z'nc  compound  present.  The 
one  important  respect  in  which  Mr.  Field’s  research  is  incomplete 
is  that  he  has  not  yet  studied  the  effect  of  very  rapidly  stirring  the 
solution,  that  is,  far  beyond  the  agitation  necessary  merely  to  ensure 
free  solution  of  anodes.  The  rapid  renewal  of  electrolyte  near  the 
cathodes,  due  to  very  vigorous  agitation,  is  certain  to  have  a very 
considerable  effect  on  the  deposits,  and  it  is  to  be  hoped  that  Mr. 
Field  will  extend  his  experiments  in  this  promising  direction.  We 
would  also  express  the  hope  that  his  studies  will  not  stop  at  the 
electrodeposition  of  brass,  but  will  also  include  the  deposition  of 
such  other  useful  alloys  as  broDz>,  which  now  also  has  considerable 
practical  application. 

A paper  by  Db.  Henry  Sand  on  “ Rapid  Electro-analytical 
Separation  of  Metals  ” contains  a description  of  same  developments 
in  the  apparatus  designed  for  this  purpose  some  years  ago  by  the 
author.  Tue  apparatus — which  is  in  constant  use  at  the  National 
Physical  Laboratory — makes  it  possible  to  deposit  and  separate,  in 
most  cases  in  from  5 to  15  minutes,  the  metals  silver,  mercury, 
aopper,  bismuth,  lead,  cadmium,  zinc,  antimony  and  tio. 

Db.  R Beckett  Denison,  in  a research  on  “ The  Relative  Rates 
of  Migration  of  Ions  in  Aqueous  Solution,”  has  determined  by  the 
well-known  method  (devised  by  himself  and  Dr.  Steele)  of  direct 
observation  of  moving  ionic  boundaries,  the  transport  numbers  of 
the  halide  salts  of  the  metals  of  the  alkalis  and  alkaline  earths.  It 
is  pointed  out  that  the  study  of  transport  numbers  by  the  dire  it 
and  indirect  methods  affords  a means  of  determining  the  degree  of 
hydration  c f the  ions. 


The  Rontgen  Society. 

At  the  annual  general  meeting  on  June  3rd,  Mb.  R.  S.  Weight 
read  a paper  on  the  new  Saook  Rbntgen  apparatus.  This  apparatus 
is  the  invention  of  Mr.  H.  Clyde  Saook,  of  Philadelphia,  and  for 
some  time  it  was  manufactured  only  by  the  American  firm  which 
Mr.  Snook  represents.  Daring  the  autumn  of  last  year  arrange- 
ments were  concluded  for  the  instrument  to  be  made  in  this  country, 
but  this  involved  laying  down  new  and  expensive  machinery, 
and  it  was  not  until  the  early  spring  that  arrangements  for  the 
manufacture  in  England  were  completed.  The  instrument  shown 
was  constructed  in  this  country  from  beginning  to  end  ; it  was  the 
2 Kvr.  size,  and  weighed  a good  many  hundredweight. 


Current  Rectifier  of  the  Snook  Generator. 


The  essential  parts  are  three  ; a motor-eonverter,  a high-tension 
transformer,  and  a pole  changing  rectifier.  The  Bole  function  of 
the  motor-converter  shown  on  the  extreme  left  is  to  convert  the 
original  continuous  current  into  a sinusoidal  or  alternating  one,  and 
this  is  supplied  to  a high-tension  step-up  transformer  giving  some,. 
100, COO  to  120,000  volts  on  the  secondary  circuit.  Above  this 
-ransformer  is  the  revolving  commutator  or  rectifier  shown  on  the 
right,  which  is  rigidly  attached  to  the  axle  of  the  motor- converter 
^thereby  ensuring  absolute  synchronism),  transforming  the  alter- 
nating discharge  into  a unidirectional  one.  For  the  sake  of  clear- 
ness, the  regulating  switchboard,  resistance,  &c.,'are  omitted  in  this 
[ lagram. 


The  transformer  is  of  the  closed-circuit  type,  and  the  winding  is 
extremely  intricate. 

In  working  the  apparatus,  the  first  step  is  to  start  the  motor  by 
means  of  the  ordinary  starting  switch  attached  to  the  switchboard, 
and  then  by  simply  closing  the  switch  controlling  the  winding  of 
the  transformer,  we  can  obtain  an  absolutely  unidirectional  dis- 
charge from  the  secondary,  regulated  to  any  extent  by  means  of 
the  adjusting  rheostat.  Whether  the  output  is  great  or  small,  there 
is  absolutely  no  reverse  current. 

If  an  X-ray  tube  is  connected  to  the  dischargers,  the  current  in 
it  can  be  varied  at  will  from  i milliampere  up  to  39,  40  or  50  milli- 
amperes  ; all  that  is  needed  is  to  vary  the  resistance.  There  being 
no  uncertain  contact-breaker  to  reckon  with,  the  current  from  the 
X-ray  tube  rises  and  falls  accordingly  as  the  switch  handle  is  turned 
to  the  right  or  to  the  left. 

The  radiographs  obtained  with  the  apparatus  are  practically 
instantaneous;  the  actual  time  of  exposure  is  certainly  within 
one -tenth  of  a second.  Extreme  detail  is  obtained  in  the  soft 
tissues,  much  greater  than  is  seen  in  a radiograph  taken  with  a 
longer  exposure. 

Tue  large  currents  used  undoubtedly  put  a heavy  strain  on  the 
X ray  tubes,  and  no  doubt  the  weak  point  at  present  is  the  impos- 
sibility of  finding  tubes  that  will  carry  with  anything  like  real 
safety  a current  of  50  or  60  milliamperes.  Fortunately  it  seems  to 
be  the  case  that  a tube  exhausted  while  a current  of  a certain 
strength  is  being  passed  through  it  will  stand  that  current  in  after 
work  very  much  better  than  a tube  not  so  exhausted,  and  this 
apparatus  affords  a ready  means  of  putting  such  a heavy  current 
through  X-ray  tubes  for  any  length  of  time  desired. 


Physical  Society  of  London. 

At  the  meeting  held  on  June  25th,  amongst  other  papers,  one  was 
read  by  Mr.  A.  Campbeel  "On  the  Measurement  of  Wave  Length 
for  High-frequency  Electrical  Oscillations.”  The  experiments  had 
for  their  object  the  calibration  of  wavemeters  for  the  measurement 
of  the  high  frequencies  (200,000  up  to  1,000,000  cycles  per  sec.) 
U3ed  in  wave-telegraphy.  Two  wavemeters  were  tested,  both  being 
of  the  type  consisting  of  a series  of  self-inductance  coils  used  singly 
in  series  with  a variable  air-candenser  and  a thermo-ammeter,  the 
capacity  being  altered  until  the  circuit  showed  resonance  with  the 
working  circuit.  The  coils  of  one  wavemeter  were  wound  with 
solid  wire,  those  of  the  other  with  stranded  wire  (7/36),  each  strand 
being  separately  insulated.  The  absolute  value  of  the  frequency 
was  determined  by  photographing  spark-trains  in  the  primary 
circuit  by  means  of  a rotating  mirror  running  at  a constant  and 
accurately  measured  speed.  The  values  of  the  frequency  deduced 
from  the  measured  values  of  k and  l with  the  stranded-wire 
wavemeter  were  in  close  agreement  with  the  actual  values  deduced 
from  the  spark-photographs.  With  the  other  wavemeter  the 
agreement  was  not  nearly  so  close.  The  results  show  that  the 
inductances  of  the  stranded  wire  coils  are  practically  unaltered  for 
frequencies  from  0 up  to  1,000,000  cycles  per  second. 

A paper  on  “An  Electro-Magnetic  Method  of  Studying  the 
Theory  of  and  Solving  Algebraical  Equations  of  any  degree,”  by 
Dr.  Russelr  and  Mb.  Alty,  was  read  by  the  authors.  A simple 
apparatus  which  the  authors  had  devised  for  students’  use  was 
described,  with  which  all  the  roots  could  be  determined  with  a 
maximum  inaccuracy  of  1 per  cent. 

Da.  C.  V.  Dbysdale  exhibited  a new  Fery  thermo-electric 
calorimeter.  This  form  of  calorimeter  can  be  used  continuously, 
and  permits  the  value  of  the  gas  produced  in  a gasworks  or 
producer  plant  to  be  watched  from  time  to  time.  The  principle  of 
the  instrument  is  that  of  burning  the  gas  to  be  tested  at  a constant 
rate  in  a special  burner  consuming  from  5 to  10  litres  per  hour. 
This  burner  heats  a recuperative  thermopile,  of  which  the  cold 
junction  is  traversed  by  the  air  employed  for  the  combustion,  while 
the  hot  junction  is  heated  by  the  products  of  combustion.  The 
thermopile  contains  15  junctions,  which  enable  a p.d.  of  • 2 volt  to 
be  obtained.  The  energy  produced  is  sufficient  to  obtain  a trace 
with  a recording  instrument  similar  to  that  obtained  with  the 
Richard  recording  thermometers  and  barometers. 

A paper  by  Mb.  F.  W.  Jordan,  on  “ An  Instrument  for  Measuriu. 
the  Strength  of  an  Intense  Horizontal  Magnetic  Field,”  was  re  id 
by  the  author.  The  method  consisted  in  measuring  directly  t Le 
transverse  force  on  a conductor  traversed  by  a current  in  a direction 
at  right  angles  to  the  field. 


• German  Installation  Contractors’  Union. — The 

seventh  annual  conference  of  the  Union  of  Electrical  Installation 
Firms  was  held  recently  at  Aix-la-Chapelle,  where  representatives 
of  kindred  firms  were  present  from  Austria,  Switzerland  and 
Belgium,  It  wa9  mentioned  in  the  annual  report  that  the  scope 
of  the  union  was  extended  during  the  year,  and  now  comprised  392 
firms,  who  are  distributed  over  a number  of  branch  associations. 
The  turnover  of  the  co-operative  purchasing  organisation  of  the 
union  amounted  to  £65,000  in  190.8,  as  compared  with  £40,000  in 
1997,  and  the  net  profits  were  £6,250  and  £4,450  in  the  two  years 
respectively.  The  report  also  referred  to  the  work  accomplished 
in  the  direction  of  the  simplification  and  unification  of  the  rules 
for  the  erection  of  installations,  the  collection  of  statistics  in 
regard  to  accidents,  and  the  memorials  presented  to  the  responsible 
authorities  for  the  purpose  of  combatting  the  system  of  monopoly 
in  the  electrical  industry. 
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PARLIAMENTARY. 


Electric  Lighting  Acts  (Amendment)  Bill. 

( Concluded  from  page  134.) 

Me.  Hendebson  said  that  his  experience  was  that  local  authori- 
ties occasionally  objected  to  tramways  and  electric  lighting  schemes 
unreasonably,  and  therefore  he  thought  it  would  be  much  better  if 
the  Board  of  Trade  was  to  remain  the  authority. 

Me.  Coubtenay  Wabner  said,  in  his  opinion,  it  was  very 
essential  that  the  local  authority  should  have  the  power  it  was 
proposed  to  give  them.  As  Mr.  Tennant  had  pointed  out,  it  was 
not  absolute  power,  but  it  was  a power  that  was  given  to  all  the 
local  authorities  in  London,  and  he  could  not  see  why  urban  or 
district  councils  should  not  have  the  same  power. 

Mb.  Pabkeb  said  he  thought  they  needed  a clearer  definition  as 
to  what  a local  authority  was.  In  his  view  the  authority  to  whom 
this  power  should  he  given  was  the  highway  authority. 

Sir  Wi  Collins  agreed  with  the  previous  speaker,  and  instanced 
the  difficulty  that  might  arise  in  the  case  of  a main  road  where  the 
local  authority  might  take  one  view  and  the  borough  council 
another.  He  would  like  to  know  whether  in  such  a case  the 
consent  of  the  two  authorities  would  be  necessary  ? 

Mb.  Dickinson  pointed  out  that  under  the  clause,  as  it  stood, 
the  L.C.C.  in  London,  in  many  instances,  would  be  the  local 
authority,  but  the  borough  council  would  be  the  road  authority. 

Mb.  Tennant  admitted  that  the  question  was  a rather  difficult 
and  puzzling  one.  He  was,  however,  informed  by  his  advisers 
that  Sec.  14  of  the  Act  of  1899  gave  county  councils  power  to 
approve  or  disapprove  of  works  in  main  roads.  That  answered  Mr. 
Dickinson’s  point. 

Sir  W.  Collins  said  his  point  was  that  in  the  case  of  a county 
authoriiy  taking  a different  view  from  the  local  authority  through 
whose  area  the  main  road  ran,  would  it  be  necessary  to  get  the 
consent  of  both  bodies,  or  would  the  consent  of  the  local  authority 
override  the  consent  of  the  borough  council  ? 

Mb.  Tennant  said  he  was  unable  to  give  an  answer  to  the 
question  straight  away.  He  should  think  that  the  county  authority 
would  have  the  ultimate  authority  in  the  case  of  a main  road. 

After  further  discussion  the  amendment  was  agreed  to. 

Mb.  Holt  moved  to  substitute  the  word  ‘‘permit”  for  ‘‘autho- 
rise ” in  Sub  sec.  3.  This  was  carried,  and  the  clause  as  amended 
was  agreed  to. 

Clause  5 was  as  follows : — “ (1)  Any  local  authority,  company, 
or  person  authorised  to  Bupply  electricity  in  any  area  may,  with 
the  consent  of  the  Board  of  Trade,  supply  at  any  point  within 
that  area  electricity  for  the  purposes  of  haulage  or  traction  on  any 
railway,  tramway,  or  canal  situate  partly  within  and  partly  without 
that  area,  and  for  the  purposes  of  lighting  vehicles  and  vessels 
used  on  any  such  railway,  tramway,  or  canal;  but  the  Board  of 
Trade  Bhall  not  in  any  case  give  any  such  consent  until  notice  of 
the  application  for  the  consent  has  been  given  by  advertisement  or 
otherwise  in  such  manner  as  the  Board  of  Trade  may  direct,  and 
an  opportunity  has  been  given  to  any  person  who  appears  to  the 
Board  to  be  affected  of  stating  any  objections  he  may  have  thereto. 

(2)  The  Board  of  Trade  may  by  Provisional  Order  authorise  any 
such  local  authority,  company,  or  pereon  so  to  supply  electricity  to 
be  uBed  for  purposes  incidental  to  the  working  or  lighting  of  the 
railway,  tramway,  or  cmal,  other  than  the  purposes  aforesaid. 

(3)  A company,  local  authority,  or  body  receiving  a supply  of  elec- 
tricity under  this  section  Bhall  not  use  the  electricity  in  Buch 
manner  as  to  ciuse,  or  to  be  likely  to  cause,  any  interference  with 
Government  observatories  or  laboratories,  but  this  sub-section  shall 
not  apply  to  any  such  company,  local  authority,  [or  body  who,  by 
any  Act  of  Parliament  or  Urder  confirmed  by  or  having  the  effect 
of  an  Act  of  Parliament  containing  provisions  for  the  protection  of 
Buch  observatories  or  laboratories,  are  authorised  to  uBe  electricity 
for  the  purposes  for  which  a Bupply  is  authorised  to  be  given  under 
this  section.” 

Mb.  Holt  moved  a series  of  amendments  to  bring  docks  within 
the  purview  of  the  clause.  He  said  the  object  of  the  clause  was 
to  give  power  to  railways,  tramways  and  canals  which  were  situated 
in  the  areas  of  several  electrical  supply  authorities  to  take  their 
supply  from  anyone  they  chose,  and  to  use  it  freely  over  the  whole 
of  their  system.  He  wanted  to  secure  the  same  freedom  for  the 
dock  authorities.  He  thought  the  request  was  a very  reasonable 
one. 

Mb.  Scott  said  that,  on  behalf  of  the  municipalities,  he  objected 
to  the  amendment.  Ihe  principle  involved  was  a very  serious  one 
— it  was  that  local  authorities  having  provided  their  undertakings 
to  supply  a district  with  electrical  energy  would  find  that  the  most 
profitable  means  of  utilising  their  power  would  be  taken  away. 
It  was  quite  possible  that  in  many  districts  the  companies  might 
enter  into  arrangements  with  the  municipalities,  but  it  was  not 
right  that  a private  concern  or  company  should  be  empowered  to 
go  out  of  its  original  district  of  supply  to  get  its  electricity. 

Mb.  Tennant  aprealed  to  the  Committee  to  allow  the  clause  to 
stand  as  printed.  He  said  it  had  been  the  subject  of  much  nego- 
tiation between  the  Boaid  of  Trade  and  the  various  interests  con- 
cerned, and  they  had  arrived  at  an  agreement.  The  amendments 
were  lost. 

Mb.  Bcott  then  moved  to  omit  sub-section  (2)  of  the  clause. 

Mb.  Tennant  said  he  regarded  the  section  as  an  important  part 
of  the  clause.  It  waB  designed  to  give  the  Beard  of  Trade  power 
by  provisional  order  to  authorise  a railway  or  other  company  to 
obtain  electrical  energy  for  other  purposes  than  traction.  The 
Board  of  Trade  had  spent  a considerable  time  in  negotiating  with 
the  different  interests,  and  an  arrangement  had  been  arrived  at 


which  was  embodied  in  the  sub-section.  It  would  obviously  be  a 
convenience  to  a railway  or  canal  company  to  have  its  supply  all 
from  one  source,  and  he  did  not  think  they  ought  to  require  a 
company  which  was  getting  its  supply  of  electricity  for  traction 
purposes  from  one  quarter  to  go  elsewhere  in  order  to  light  its 
workshops.  The  amendment  was  negatived. 

Mb.  Scott  then  moved  to  add  th<-  following  words  to  the  sub- 
section : — “ But  no  such  Provisional  Order  shall  be  granted  for  the 
supply  of  electricity  to  be  used  within  any  area  in  which  any 
undertakers  are  authorised  to  supply  and  are  supplying  electricity 
except  with  the  consent  of  such  undertakers.” 

Mb.  Tennant  resisted  the  proposal  on  the  ground  that  it  would 
give  undertakers  an  absolute  veto,  whether  they  were  prepared  to 
supply  on  reasonable  terms  or  not.  That  was  a wrong  principle,  to 
which  he  could  not  assent.  The  amendment  was,  by  leave,  with- 
drawn, and  after  some  further  discussion  the  clause  was  agreed  to. 

Clause  (6)  was  as  follows : — “ (1)  Where  it  is  proved  to  the 
satisfaction  of  the  Board  of  Trade  that  the  occupier  of  any  premises 
is  desirous  of  obtaining  a supply  of  electricity  from  any  under- 
takers within  whose  area  of  supply  those  premises  are  not  situate, 
and  that  either  the  premises  are  not  within  the  area  of  supply  of 
any  undertakers,  or  that  the  undertakers  within  whose  area  of 
supply  the  premises  are  situate  are  not  able  or  willing  to  give  a 
supply  to  the  premises,  and  cannot  be  compelled  to  do  so  on 
reasonable  terms,  the  Board  of  Trade  may,  if  the  local  authority 
within  whose  district  the  premises  are  situate  consent,  by  order 
authorise  the  first-mentioned  undertakers  to  give  a supply  to  those 
premises  on  such  terms  and  subject  to  such  conditions  as  the  Board 
think  fit.  (2)  An  order  given  by  the  Board  of  Trade  under  this 
section  may,  for  the  purpose  of  enabling  a supply  to  be  given  there- 
under, confer  any  such  powers  and  impose  any  such  duties  on  the 
undertakers  as  would  have  been  conferred  or  imposed  by  the 
Electric  Lighting  Acts,  and  as  might  have  been  conferred  or  imposed 
by  Provisional  Order  if  the  premises  and  the  route  along  which  lines 
are  authorised  to  be  laid  for  the  purpose  of  giving  the  supply  were 
within  the  area  of  supply  of  the  undertakers,  anything  in  the 
special  Act  or  Order  relating  to  the  undertaking  to  the  contrary 
notwithstanding.  (3)  If  the  undertakers  on  whom  powers  are  con- 
ferred by  an  order  under  this  section  are  not  a local  authority,  the 
works  and  lines  erected  and  laid  under  the  powers  so  conferred 
shall,  so  long  as  the  order  remains  in  force,  be  deemed,  for  the 
purposes  of  the  provisions  as  to  purchase  applicable  to  the  under- 
taking, to  form  part  of  the  undertaking  within  the  district  of  the 
local  authority  which  comprises  the  area  of  supply  of  the  under- 
takers, or,  if  that  area  is  comprised  within  the  districts  of  more 
than  one  local  authority,  within  such  of  those  districts  as  the  Board 
of  Trade  may  determine.” 

Mb.  Tennant  in  sub-section  (1)  moved  to  omit  the  words  from 
"situate”  to  “terms”  in  order  to  add  the  following  proviso:— 
“ Provided  that.,  if  in  the  opinion  of  the  Board  of  Trade  any  consent 
required  by  this  sub-section  is  unreasonably  withheld,  the  Board  of 
Trade  may  proceed  as  if  such  consent  had  been  given.” 

Mb  Abel  Smith  said  he  took  it  that  if  consent  was  not  obtained 
the  matter  could  be  embodied  in  a private  Bill  and  thrashed  out  in 
Parliament. 

Mb.  Tennant  replied  that  it  was  no  question  of  a Bill  at  all. 
The  hon.  member  had  misunderstood  the  object  of  the  clause.  It 
was  simply  to  give  a supply  to  places  just  outside  the  area  of 
supply  to  people  who  could  not  get  a supply  from  anywhere  else. 
The  amendment  was  carried,  and  with  one  or  two  consequential 
amendments  the  clause  was  ordered  to  stand  part  of  the  Bill. 

Clause  (7)  was  as  follows “ (1)  Where  any  generating  station, 
mains,  or  orher  works  of  a company  used  solely  for  supplying  elec- 
tricity within  the  district  of  a local  authority  are  situated  outside 
the  district  of  that  local  authority,  the  generating  station,  mains, 
and  other  woiks  so  used  shall  for  the  purposes  of  the  provisions  of 
the  Electric  Lighting  Acts,  and  any  provisional  order  conferring 
on  local  authorities  power  to  purchase  undertakings,  be  deemed  to 
be  situated  within  the  district  of  that  local  authority,  and,  where 
any  generating  station,  mains,  and  other  works  are  used  solely  for 
supplying  electricity  within  the  districts  of  two  or  more  local 
authorities,  but  are  not  situated  within  aDy  of  those  districts,  the 
B >ard  of  Trade  may,  on  the  application  of  all  or  any  of  those 
authorities,  by  provisional  order  apply  this  provision  subject  to 
such  adaptations  as  the  circumstances  of  the  case  may  require. 
Provided  that  this  sub-section  shall  not,  except  by  agreement 
between  the  local  authority  and  the  company  concerned,  apply  to 
any  generating  station,  mains,  or  other  works  authorised  by  a 
special  Act  passed  before  the  passing  of  this  Act.  (2)  Any  local 
authority  having  power  under  the  Electric  Lighting  Acts  or  any 
provisional  order  to  purchase  so  much  of  the  undertaking  of  a com- 
pany as  is  within  the  district  of  that  local  authority  may,  with  the 
consent  of  and  upon  such  terms  and  conditions  as  may  be  approved 
by  the  Board  of  Trade,  and,  in  the  case  of  an  undertaking 
authorised  before  the  commencement  of  this  Act,  with  the  consent 
of  the  company,  transfer  their  rights  of  purchase  to  any  other  local 
authority  having  power  to  purchase  so  much  of  the  same  under- 
taking as  is  within  the  district  of  that  last-mentioned  local 
authority,  and  the  deed  of  transfer  may  contain  such  consequential 
provisions  aB  may  be  necessary  for  giving  effect  to  the  transfer.’ 

Mb.  Scott  moved  to  add  the  following  addition  to  the  clause  : 

“ (3)  Without  prtjudice  to  the  foregoing  provisions  of  this  section, 
where  the  undertaking  of  a company  is  situate  within  the  districts 
of  two  or  more  local  authorities,  the  Board  of  Trade  may,  by  pro- 
visional order  transfer  any  rights  of  purchase  vested  in  the  local 
authority  of  any  district  in  which  partoMhe  undertaking  is  situate 
to  the  local  authority  of  any  other  district  in  which  part  of  such 
undertaking  is  situate,  but  such  provisional  order  shall  not  be  made 
except  with  the  consent  of  both  such  local  authorities.”  He  argued 
that,  unless  some  such  provision  was  put  in,  it  might  be  possible  for 
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a company  to  refuse  to  sell  to  a small  local  authority,  or  to  impose 
such  a heavy  price  as  to  make  purchase  impossible. 

Mr.  Tennant  said  the  point  was  an  important  one,  and  one  on 
which  he  could  not  see  his  way  to  meet  his  hon.  friend.  The  com- 
panies  that  were  formed  before  the  passing  of  the  Act  raised  their 
capital  upon  the  idea  that  any  interference  with  them  would 
prejudice  them  and  be  very  hard  upon  them.  Great  importance 
was  attached  by  these  undertakings  to  compensation  for  severance 
in  the  event  of  purchase.  The  amendment  would  do  away  with 
that,  and  it  would  not  be  putting  the  companies  in  a fair  position. 
He  hoped  the  hon.  member  would  withdraw  his  amendment 

Mb.  Scott  said  he  must  press  the  amendment  to  a division,  as 
the  point  was  a most  important  one. 

Mb.  Henderson,  Mb.  Courtenay  Wabneb,  and  Mb.  Falconer 
spoke  against  the  amendment. 

Mb.  Falconer  was  very  doubtful  if  it  was  the  right  thing  to  give 
powers  to  the  ratepayers  to  purchase  an  enterprise  in  the  area  of 
some  other  local  authority.  After  further  discussion,  the  amend- 
ment, on  a division,  was  negatived  by  14  votes  to  9 ; and  the  clause 
was  agreed  to. 

Clauses  (8),  (9),  (10),  (11)  and  (12),  as  follows,  were  agreed  to 
without  discussion : — 

(8) .  “ The  Board  of  Trade  may,  with  the  concurrence  of  the  Local 
Government  Board,  by  provisional  order  make  such  provisions  as 
appear  to  them  necessary  or  expedient,  by  the  constitution  of  a 
joint  committee  or  joint  board  or  otherwise,  for  the  joint  exercise 
of  all  or  any  of  the  powers  under  the  Electric  Lighting  Acts,  or 
this  Act,  or  any  Provisional  Order,  by  two  or  more  local  authori- 
ties as  respects  any  area  of  supply  consisting  of  the  whole  or  parts 
of  the  districts  of  those  authorities,  in  any  case  where  it  appears  to 
them  that  the  joint  exercise  of  those  powers  would  be  expedient, 
and  any  such  provisional  order  may  contain  Buch  provisions  as  may 
appear  necessary  or  proper  for  adapting  any  of  the  provisions  of 
the  Electric  Lighting  Acts,  or  this  Act,  or  any  such  Provisional 
Order,  to  the  case  of  any  committee  or  board  so  constituted.” 

(9) .  “ The  Board  of  Trade  may  grant  a provisional  order  notwith- 
standing that  the  notice  required  by  Sec.  4 of  the  Electric  Lighting 
Act,  1882,  to  be  given  to  a local  authority  on  or  before  J uly  1st  has 
not  been  given  in  the  case  of  any  local  authority  which  waives  its 
right  to  receive  such  a notice,  and  no  such  notice  need  be  given  to 
the  local  authority  of  a district  in  which  it  is  not  intended  to  take 
power  to  distribute  electricity.” 

(10) .  “ (1)  With  a view  to  making  five  years  the  ordinary  period 
of  revision  of  maximum  price  and  allowing  representations  as  to 
revision  to  he  made  by  consumers,  sub  section  (2)  of  Sec.  32  of  the 
schedule  to  the  Electric  Lighting  (Clauses)  Act,  1899,  shall,  for  the 
purpose  of  incorporation  with  any  Act  or  order  passed  or  confirmed 
after  the  passing  of  this  Act,  be  read  as  if  the  words  ‘ five  years  ’ 
were  substituted  for  the  words  ‘seven  years,’  and  the  words  ‘or 
such  number  of  consumers,  not  less  than  20,  as  the  Board  of  Trade 
consider  sufficient,  having  regard  to  the  population  of  the  area  of 
supply,’  were  inserted  after  the  words  1 either  the  local  authority  or 
the  undertakers.’  (2)  Where  any  Act  or  Provisional  Order  passed 
or  confirmed  before  the  commencement  of  this  Act  enables  the 
Board  of  Trade  to  revise  or  vary  any  maximum  prices  to  be  charged 
for  electricity,  that  Act  or  order  shall  be  construed— (a)  so  as  to 
enable  the  revision  or  variation  to  tske  place  at  an  interval  of  five 
years  after  the  commencement  of  the  Act  or  order,  or  the  last 
revision  in  cases  where  a longer  interval  is  fixed  by  the  Act  or 
Order ; and  (6)  so  as  to  enable  the  power  of  revision  or  variation  to 
be  exercised  on  the  representation  of  such  number  of  consumers, 
not  less  than  20,  as  the  Board  of  Trade  consider  sufficient,  having 
regard  to  the  population  of  the  area  of  supply,  in  cases  where 
under  the  Act  or  Order  such  a power  either  cannot  be  exercised  on 
such  a representation  or  can  he  exercised  only  on  the  representation 
of  a number  of  consumers  greater  than  20. 

(11) .  “ (1)  The  sections  set  out  in  the  Second  Schedule  to  this 
Act  shall  be  substituted  for  Secs.  49,  50,  51  and  53  of  the  schedule 
to  the  Electric  Lighting  (Clauses)  Act,  1899,  as  incorporated  with 
any  Act  or  Order  passed  or  confirmed  after  the  commencement  of 
this  Act.  (2)  The  provisions  contained  in  the  sections  so  set  out 
shall,  subject  to  such  adaptations  (if  any)  as  may  be  necessary,  be 
substituted  for  any  correspondir  g provisions  as  to  the  use,  examina- 
tion, and  certification  of  meters  and  their  connection  and  discon- 
nection with  electric  lines,  contained  in  or  incorporated  with  any 
special  Act  or  Provisional  Order  relating  to  the  supply  of  electricity 
passed  or  confirmed  before  the  commencement  of  this  Act. 

(12) .  “ For  the  purposes  of  Sec.  9 of  the  Electric  Lighting  Act, 
1882,  the  accounts  of  any  undertakers  being  a local  authority  shall 
be  made  up  to  March  31st  in  *ach  year,  and  accordingly  as  respects 
those  accounts,  June  30th  shall  be  substituted  in  that  section  for 
March  25th,  and  March  31st  for  December  31st:  Provided  that,  if 
any  such  undertakers  show  to  the  Board  of  Trade  that  some  other 
dates  are,  owing  to  special  circumstances,  more  convenient  in  their 
case  than  March  31st  and  J une  30th,  the  Board  of  Trade  may  sub- 
stitute such  other  dates  for  the  said  March  31st  and  June  30th,  and 
this  section  shall  as  respects  those  undertakers  be  construed  with 
the  substituted  dates.” 

Clause  (i3)  was  as  follows  : " (1)  If  an  auditor  appointed  by  the 
Board  of  Trade  to  audit  the  accounts  of  any  undertakers  who  are 
not  a local  authority  reports  to  the  Board  that  the  undertakers  have 
declined  or  neglected  to  comply  with  any  of  his  recommendations 
or  requirements,  in  so  far  as  they  relate  to  matters  affecting  the 
interests  of  the  authority  empowered  to  purchase  the  undertaking, 
or  of  the  consumers,  the  Board  may,  if  they  think  tit,  after  giving 
the  undertakers  an  opportunity  of  being  heard,  make  an  order 
directing  the  undertakers  to  comply  with  such  recommendations 
and  requirements,  with  or  without  modification,  as  may  be  fpecified 
in  the  order,  subject  to  an  appeal  to  the  Railway  and  Canal  Com- 
missioners, or  any  two  of  them,  who  shall  hi_ally  decide  the 


matter  and  confirm,  annul  or  amend  the  order  as  they  may  think 
fit.  (2)  If  the  undertakers  fail  to  comply  with  an  order  under  this 
section,  they  shall,  on  conviction  under  the  Summary  Jurisdiction 
Acts,  be  liable  to  a fine  not  exceeding  £10  and  to  a further  fine  not 
exceeding  £5  for  each  day  on  which  the  offence  is  continued  after 

conviction  therefor.”  . 

Mr.  Tennant  proposed  the  following  new  clause  in  substitution 
of  the  above,  and  it  was  agreed  to : “ The  Board  of  Trade  shall 
from  time  to  time  make  a return  to  Parliament  giving  such  parti- 
culars as  they  may  think  proper  with  regard  to  the  reports  made 
by  any  auditors  aDpointed  by  them  to  audit  the  accounts  of  any 
undertakers,  and  any  action  taken  on  such  reports  by  the  Board  and 
by  the  undertakers.” 

Clauses  (14)  and  (15)  were  agreed  to  without  discussion  : — 

(14) .  ‘‘(1)  A local  authority,  company  or  person  who  have 
obtained  a licence,  order  or  special  Act  for  the  Bupply  of  elec- 
tricity shall  not,  by  transfer  or  otherwise,  divest  themselves  of 
any  of  the  powers,  rights  or  obligations  conferred  or  imposed  upon 
them  by  the  Electric  Lighting  Acts,  or  by  any  licence,  order  or 
special  Apt,  otherwise  than  under  and  in  accoi dance  with  a pro- 
vision contained  in  a licence,  order  or  special  Act  authorising  such 
a divestiture.  (2)  Sec.  11  of  the  Electric  Lighting  Act,  1882,  shall 
be  repealed  from  ‘but  no  local  authority’  to  the  end  of  the 

section.”  . . 

(15) .  “Notwithstanding  anything  in  the  Electric  Lighting  Acts, 
or  in  aDy  Act  of  Parliament  or  Provisional  Order,  autnorising  an 
undertaking,  a person  shall  not  be  entitled  to  demand  or  to  con- 
tinue to  receive  from  undertakers  authorised  to  supply  electricity 
in  any  area  a supply  of  electricity  for  any  premises  having  a 
separate  supply,  unless  he  has  agreed  with  the  undertakers  to  pay 
to  them  such  minimum  annual  sum  as  will  give  them  a reasonable 
return  on  the  capital  expenditure,  and  will  cover  other  standing 
charges  incurred  by  them  in  order  to  meet  the  possible  maximum 
demand  for  those  premises : the  sum  to  be  so  paid  shall  be  deter- 
mined in  default  of  agreement  by  arbitration.” 

Clause  (16)  was  as  follows (1)  Where  the  undertakers  are  a 
local  authority  they  may,  through  a contractor,  but  not  otherwise, 
provide,  let  for  hire,  and  fix,  repair  and  remove,  but  shall  not  manu- 
facture lamps,  electric  lines,  fuses,  switches,  fittings,  lamp- 
holders, motors,  and  other  fittings  for  lighting  and  motive  power, 
and  for  all  other  purposes  for  which  electrical  energy  can  or  may 
be  used,  and  may  provide  all  materials  and  work  necessary  or 
proper  in  that  behalf,  and  with  respect  thereto  may  demand  and 
take  such  remuneration  or  rents  and  charges  and  make  such  terms 
and  conditions  as  may  be  agreed  upon : Provided  that  («)  The 
undertakers  shall  so  adjust  the  charges  to  be  made  by  them  for  any 
such  fittings,  or  for  the  fixing,  repairing,  or  removal  thereof,  as  to 
meet  any  expenditure  by  them  under  the  powers  of  this  section  in 
connection  therewith  (including  interest  upon  moneys  borrowed 
for  those  purposes  and  all  sums  applied  to  sinking  fund  for  repay- 
ment of  moneys  so  borrowed) ; ( b ) Every  sum  charged  by  the 
undertakers  to  a consumer  in  respect  of  the  provision  of  such 
fittings,  or  the  fixing,  repairing,  or  removal  thereof,  shall  be 
separately  stated  on  every  demand  note  delivered  by  the  under- 
takers to  the  consumer ; (c)  The  total  sums  expended  and  received 
by  the  undertakers  in  connection  with  the  purposes  in  this  section 
mentioned  in  each  year  (including  interest  and  sinking  fund)  shall 
be  separately  shown  in  the  published  accounts  of  the  electricity 
undertaking  of  the  undertakers  for  that  year ; {d)  Nothing  in  this 
section  shall,  in  cases  where  within  three  months  after  the  under- 
takers  have  obtained  any  loan  necessary  for  the  purpose  of  the 
undertaking  there  is  or  are  no  firm  or  firms  carrying  on  the  business 
of  electrical  contractors  within  the  area  of  supply,  prevent  the 
undertakers  themselves  from  exercising  the  powers  given  by  this 
section  without  the  employment  of  a contractor  ; (e)  If  the  under- 
takers fail  to  comply  with  the  provisoes  (a),  ( b ) and  (c)  of  this 
section,  they  shall,  on  conviction  under  the  Summary  .Jurisdiction 
Acts,  be  liable  to  a fine  not  exceeding  £10,  and  to  a further  fine  not 
exceeding  £5  for  each  day  on  which  the  offence  is  continued  after 
conviction  therefor.  (2)  Any  such  fittingB  as  aforesaid  let  for  hire 
by  any  undertakers  (whether  a local  authority  or  not)  shall  not  be 
subject  to  distress  or  to  the  landlord’s  remedy  for  rent,  or  liable  to 
be  taken  in  execution  under  process  of  law  or  proceedings  in  bank- 
ruptcy against  the  person  in  whose  possession  the  same  may  be  , 
provided  that  such  fittings  are  marked  or  impressed  with  a sufficient 
mark  or  brand  indicating  the  undertakers  as  the  actual  owners 


hereof.” 

Mr.  James  Parker  moved  to  omit  the  words  in  Sec.  1 through 
l contractor  but  not  otherwise.”  The  words  he  said  were  not  in 
he  original  Bill,  but  were  inserted  by  the  House  of  L irds.  He 
daimed  that  the  local  authorities  and  the  municipalities  had  a 
■ight  to  supply  electricity,  and  he  did  not  see  why  in  the  case  of 
ending  fittings  they  should  be  called  upon  to  introduce  a con- 
;ractor,  any  more  than  they  should  in  the  case  of  laying  a 
ramway. 

Mb.  Tennant  said  it  was  quite  true  that  the  words  11  through  a 
sontractor  ” were  inserted  in  another  place.  The  clause  as  they 
ntroduetd  it  was  in  -<■'  ed  to  embody  a model  or  standard  clause, 
indhe  was  informed  Hat  75  local  authorities,  including  the  London 
loroughs,  had  already  got  these  powers  to  supply  these  fittings.  It 
was  proposed  by  the  Bill  to  give  all  local  authorities  in  future 
imilar  powers.  _ 

Mb.  Courtenay  Wabneb  Baid  he  had  a request  from  the  Rural 
District  Council’s  Association,  who  were  the  last  people  in  the 
world  likely  to  support  municipal  trading,  asking  him  to  oppose  the 
inclusion  of  the  words,  as  it  Would  be  the  small  districts  that  would 
suffer.  It  waB  not  the  large  towns  who  were  likely  to  go  in  for 
municipal  trading  that  would  suffer,  because  they  could  easily  get 
a contractor,  but  in  small  towns  it  would  be  very  difficult  to  woik 
this  through  a contractor, 
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Mr.  Holt  agreed  that  it  was  ridiculous  that  a local  authority 
should  not  be  able  to  supply  those  fittings  without  the  intervention 
of  a contractor,  but  he  was  afraid  they  had  rather  provoked  the 
insertion  of  the  words  by  the  House  of  Lords,  owing  to  the  attitude 
they  too  often  took  up  of  objecting  to  competition.  The  amend- 
ment was  then  carried ; and  with  one  or  two  minor  amendments 
moved  by  Mr.  Scott,  the  clause  was  agreed  to. 

Clauses  17  and  18  as  follows  were  agreed  to  without  discussion  : — 

(17)  “ (1)  Twenty-four  hours’  notice  in  writing  shall  be  given  to 
the  undertakers  by  every  consumer  before  he  quits  any  premises 
supplied  with  electrical  energy  by  the  underlakers,  and,  in  default 
of  such  notice,  the  consumer  so  quitting  shall  be  liable  to  pay  to 
the  undertakers  the  money  accruing  due  in  respect  of  such  supply 
up  to  the  next  uiual  period  for  ascertaining  the  register  of  the 
meter  on  such  premises,  or  the  date  from  which  any  subsequent 
occupier  of  such  premises  may  require  the  undertakers  to  supply 
electrical  energy  to  su<h  premises,  whichever  shall  first  occur. 
(2)  Notice  to  the  effect  of  this  section  shall  be  endorsed  upon  any 
demand  note  for  charges  for  electrical  energy.” 

(18)  “ The  undertakers  may  refuse  to  supply  electrical  enerpy 
to  any  person  whose  payments  for  the  6upply  of  electrical  energy 
are  for  the  time  being  in  airear  (not  b.icg  the  subj  ;ct  of  a lend 
fide  dispute),  whether  any  such  payments  be  due  to  the  undertakers 
in  respect  of  a supply  to  the  premises  in  respect  of  which  such 
supply  is  demanded  or  in  respect  of  other  premises.” 

Clause  (19)  read  as  follows  : — “ Electrical  energy  shall  be  deemed 
to  be  goods,  wares,  or  merchandise  for  the  purposes  of  Sec.  59  of 
the  Stamp  Act,  1891  (which  makes  certain  contracts  chargeable 
with  stamp  duty  as  conveyances  on  sale),  and  also  for  the  purposes 
of  the  exemption  numbered  3 under  the  heading  ‘Agreement  or 
any  memorandum  of  an  agreement  ’ contained  in  the  First  Schedule 
to  that  Act.” 

Mr.  Scott  moved  to  add  the  following  words  at  the  end  of  the 
clause : — “ An  agreement  for  the  supply  of  electrical  energy  in 
pursuance  of  which  sums  arc  to  be  paid  at  stated  periods  as  the 
price  of  the  energy  supplied  'or  as  fixed  or  minimum  charges  in 
respect  of  such  supply,  and  an  agreement  for  payment  of  a 
minimum  annual  sum  in  regard  to  a supply  of  energy,  shall  not  be 
deemed  to  be  a bond,  covenant,  or  instrument  of  any  kind  whatso- 
ever within  the  meaning  of  the  Stamp  Act,  1891.” 

Mr.  Tennant  said  the  amendment  was  really  an  amendment 
of  the  Stamp  Act,  and  he  hoped  the  Committee  would  reject  it  in 
connection  with  the  present  Bill.  Ou  a division  the  amendment 
was  negatived  by  18  votes  to  4,  and  the  clause  was  agreed  to. 

Clause  (20),  as  follows,  was  agreed  to  without  discussion  : — “ Fur 
removing  doubts,  it  is  hereby  declared  that  so  much  of  any  pro- 
visional order  or  special  Act,  or  of  the  schedule  to  the  Electric 
Lighting  (Clauses)  Act,  1899,  as  incorporated  with  any  such  order 
or  Act,  as  prohibits  undertakers  from  associating  themselves  with 
any  company  or  person  supplying  energy  under  any  licence,  pro- 
visional order,  or  special  Act  unless  the  undertakers  are  authorised 
by  Parliament  to  do  so,  shall  not  be  construed  as  prohibiting  the 
undertakers  from  taking  a supply  of  electricity  in  bulk  from  any 
company  or  person  authorised  to  give  such  a supply.” 

Clause  (21)  was  as  follows:—"  (1)  With  a view  to  the  protection 
of  the  royal  palaces,  parks,  and  gardens,  museums  and  other  public 
buildings,  and  their  contents  (in  this  section  referred  to  as  ‘ the 
protected  premises  ’),  the  Commissioners  of  Works  and  their  engi- 
neer, or  other  officer  duly  authorised  in  writing  under  the  hand  of 
their  secretary,  may  from  time  to  time  enter  upon  and  inspect  any 
generating  station  of  any  undertakers,  and  if  on  such  inspection  it 
should  appear  to  the  Commissioners  that  proper  precautions  are 
not  being  adopted  for  the  due  consumption  of  smoke,  and  for  pre- 
venting as  far  as  reasonably  practicable  the  evolution  of  oxides  of 
sulphur,  and  generally  for  the  prevention  of  nuisance  in  relation  to 
the  protected  premises,  they  may,  without  prejudice  to  any  other 
remedy,  require  the  undertakers  forthwith  to  carry  out  such  works 
and  to  do  such  things  as  are  necessary  in  the  circumstances. 
(2)  The  undertakers  shall  give  all  reasonable  facilities  for  such 
inspection  to  the  Commissioners  and  their  engineer  or  other  officer 
as  aforesaid.  (3)  Any  dispute  arising  between  the  Commissioners 
and  the  undertakers  in  relation  to  any  of  the  provisions  of  this 
section  Bhall  be  determined  by  arbitration.” 

On  the  motion  of  Mb.  Henderson,  it  was  agreed  to  omit  the 
station  of  the  Westminster  Electric  Supply  Corporation,  Ltd.,  at 
Horseferry  Road,  Westminster,  from  the  provisions  of  the  section, 
and  the  clause,  as  amended,  was  agreed  to. 

Clause  (22)  was  as  follows : “ (1)  Nothing  in  any  provisional 
order,  whether  confirmed  before  or  after  the  passing  of  this  Act, 
shall  in  any  way  limit  or  affect  the  powers  of  any  county  council  to 
re-build,  alter,  widen,  or  repair  the  structure  of  any  bridge  or  to 
divert,  widen,  raise,  drain  or  improve  any  road  repairable  by  them 
upon  which  any  work  authorised  by  the  order  may  be  constructed, 
or  impose  upon  the  county  council  any  liability  which  was  not  by 
law  imposed  upon  them  prior  to  the  commencement  of  the  order. 
(2)  If  at  any  time  the  county  council  require  to  carry  out  works  for 
rebuilding,  altering,  widening  or  repairing  any  bridge,  or  for 
diverting,  widening,  raising,  draining  or  improving  any  road,  which 
might  involve  interference  with  any  portion  of  the  undertaking 
authorised  by  the  order,  they  shall,  prior  to  the  commencement  of 
the  works,  give  the  undertakers  one  month’s  notice  of  I heir  intention 
to  carry  out  the  works,  and  if,  in  order  to  avoid  interruption  to 
the  supply  of  electrical  energy,  it  is,  in  the  opinion  of 
the  county  council,  necessary  temporarily  to  remove  any 
electric  lines  or  works  belonging  to  the  undertakers  from 
Buch  bridge  or  road,  then  the  undertakers  shall  (and  they  are 
hereby  authorised  so  to  do  at  their  own  expense)  temporarily  carry 
their  electric  lines  across  such  bridge  or  along  such  road  overhead 
or  at  the  side  thereof  in  such  a manner  as  will  not  be  a danger  or 
inconvenience  to  the  public  or  unreasonably  interfere  with  the 


works  to  be  carried  out  by  the  County  Council.  (3)  When  the 
rebuilding,  altering,  widening,  or  repairing  of  such  bridge,  or  the 
diverting,  widening,  raising,  draining,  or  improvement  of  such 
road  has  been  completed,  the  undertakers  shall  have  the  same 
rights  and  powers  with  regard  to  tu  h bridee  or  such  road  and  its 
approaches  as  they  had  before  the  work*  were  carried  out. 
Wherever  a main  road  is  carried  over  a railway  by  a bridge  main- 
tained by  the  railway  company  all  the  rights,  powers,  privileges, 
and  exemptions  conferred  upon  County  Councils,  and  the  benefit 
of  all  obligations  imposed  upon  the  und  rtakers  by  this  section, 
shall  for  the  purposes  of  rebuilding,  altering,  widening,  or  repair- 
ing such  bridge  be  extended  to  the  railway  company,  and  may  be 
exercised  and  enjoyed  by  them  as  fully  as  if  the  railway  compiny 
were  a County  Council  and  the  bridge  were  a bridge  repairable  by 
such  Council.  (4)  If  any  dispute  arises  between  the  County 
Council  or  a railway  company  as  the  case  may  be  and  the  under- 
takers wilh  regard  to  this  section,  it  shall  be  determined  by 
arbitration.” 

Mr.  Tennant  moved  a series  of  amendments  which  were  agreed 
to,  deleting  the  words  in  the  clause  relating  to  roads.  He 
explained  that  the  original  idea  was  to  protect  the  County 
Councils  from  having  to  pay  for  damage  to  lines  over  county  bridges, 
but  he  did  not  see  his  way  to  include  ali  roads.  Tbe  clause  was 
then  agreed  to. 

Clause  (23)  as  follows  was  adopted  without  discussion : — 
“ Nothing  in  this  Act  shall  enable  the  Board  of  Trade  by  Pro- 
visional Order  to  authorise  the  compulsory  acquisition  of  any  land 
which,  at  the  date  of  the  first  publication  of  the  notice  for  the 
Order,  belongs  to  any  gas  undertakers  and  is  used  or  authorised  to 
be  used  by  them  for  the  purposes  of  their  undertaking.” 

Clause  (24)  was  as  follows : — “ In  this  Act,  unless  the  context 
otherwise  requires,  the  expression  ‘Provisional  Order’  means  a 
Provisional  Order  under  the  Electric  Lighting  Acts;  the  expression 
1 Electric  Lighting  Acts  ’ means  (a)  as  respects  England  and  Ireland, 
the  Electric  Lighting  Acts,  1882  and  1888 : and  (i)  as  respects 
Scotland,  the  Electric  Lighting  Acts,  1882  and  1888,  the  Electric 
Lighting  (Scotland)  Act,  1890,  and  the  Electric  Lighting  (Scot- 
land) Act,  1902  ; the  expression  ‘ authorised’  means  authorised  by 
Act  of  Parliament  or  Provisional  Order ; the  expression  ‘ area  of 
supply  ’ means  aDy  area  within  which  any  local  authority,  com- 
pany or  person  is  authorised  to  supply  electricity  ; the  expression 
‘ undertakers  ’ means  any  local  authority,  company,  or  person, 
authorised  to  supply  electricity.  The  expression  ‘road’  includes 
any  street  as  defined  by  the  Electric  Lighting  Act,  1882.  The 
expression  1 generating  station  ’ includes  any  station  for  generating, 
transforming,  converting,  or  distributing  electricity.  Tne 
expression  ‘to  supply  electricity  in  bulk’  means  to  supply  elec- 
tricity—(a)  to  any  local  authority,  company,  or  person  authorised 
to  distribute  electricity  to  be  used  for  the  purposes  of  distribution ; 
or  (l)  to  any  local  authority  authorised  by  any  general  or  special 
Act  to  undertake  or  contract  for  the  lighting  of  streets,  bridges,  or 
public  places,  to  be  used  for  the  purposes  of  lighting  streets, 
bridges,  and  public  places.”  The  clause  was  agr.ed  to. 

Clause  (25)  was  as  follows  : — (1)  In  the  application  of  this  Act 
to  Scotland  the  Secretary  for  Scotland  shall  be  substituted  for  the 
Local  Government  Board  as  respects  Provisional  Orders  relating  to 
Scottish  local  authorities,  and  May  15th  shall  be  substituted  for 
March  31st,  and  August  1st  shall  be  substituted  for  June  30th. 
(2)  In  the  application  of  this  Act  to  Ireland  the  Local  Government 
Board  for  Ireland  shall  be  substituted  for  the  Local  Government 
Board  as  respects  Provisional  Orders  relatirg  to  Irish  local 
authorities.” 

The  clause  was  agreed  to  with  the  addition  of  the  following 
words : — “ Sec.  99  of  the  Burgh  Police  (Scotland)  Act,  1892,  as 
applied  by  Sec.  44  of  the  Local  Government  (Scotland)  Act,  1894, 
shall  be  read  as  if  the  words  ‘ subj  ect  to  the  provisions  of  the 
Electric  Lighting  Act,  1882,  or  any  Act  or  Acts  amending  or  super- 
seding the  same,’  were  repealed.” 

The  last  clause  (26)  as  follows  was  unanimously  agreed  to : — “ (1) 
This  Act  may  be  cited  as  the  Electric  Lighting  Act,  1909.  (2)  This 
Act  and  the  Electric  Lighting  Acts  shall  be  construed  together  as 
one  Act,  and  may  be  cited  as  the  Electric  Lighting  Acts,  1882  to 
1909.  (3)  This  Act  shall  come  into  operation  on  the  first  day  of 
April,  1910.” 

Mr.  Falconer  proposed  the  following  new  clause,  which  was 
accepted  by  Mr.  Tennant  on  behalf  of  the  Government,  and  agreed 
to  by  the  Committee “ All  electrical  lines,  fittings  and  other 
apparatus  and  appliances  let  by  any  undertakers  on  hire  or  belong- 
ing to  the  undertaker,  but  being  in  or  upon  premises  of  which  the 
undertaker  is  not  in  possession,  shall,  whether  they  be  or  he  not 
fixed  or  fastened  to  any  part  of  any  premises  in  or  upon  which  they 
may  be  situate,  or  to  the  soil  under  any  such  premises,  at  all  times 
continue  to  be  the  property  of,  and  be  removable  by,  the  under- 
taker, and  Secs.  24  and  25  of  the  Electric  Lighting  Act,  1882,  shall 
extend  and  apply  to  all  such  fittings,  apparatus  and  appliances. 
Provided  that  such  electric  lines,  fitiings  and  apparatus  or  appli- 
ances have  upon  them  respectively  a distinguishing  metal  plate 
affixed  to  a conspicuous  part  thereof,  or  a distinguishing  brand  or 
ether  mark  conspicuously  impressed  or  made  thereon,  sufficiently 
indicating  the  undertaker  as  the  actual  owner  thereof.  For  the 
purposes  of  this  section  electric  lines,  fittings,  apparatus  and  appli- 
ances, articles  and  things  disposed  of  by  the  undertakers  on  terms 
of  payment  by  instalments  shall,  until  the  whole  of  the  instal- 
ments have  been  paid,  be  deemed  to  be  articles  and  things 
let  on  hire  by  the  undertakers.  Nothing  in  this  section 
Bhall  affect  the  amount  of  the  assessment  for  rating  of  any  pre- 
mises upon  which  any  electric  lines,  fittings  and  apparatus  are  or 
shall  be  fixed.” 

The  Bill  was  then  ordered  to  be  reported  to  the  House. 
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Gateshead  and  District  Tramways. 

This  Bill  wa3  again  before  the  Unopposed  Bills  Committee  of  the 
House  of  Commons  on  Monday.  The  consideration  of  the  measure 
had  previously  been  adjourned,  to  allow  of  the  parties  consulting 
with  the  Local  Government  Board  on  various  matter*. 

Mb.  Kennedy,  Parliamentary  agent  for  the  promoters,  said  that 
under  Clause  23  of  the  Bill  the  comp  ny  could  enter  into  an  agree- 
ment with  certain  specified  local  authorities  for  the  purpose  of  the 
construction  and  working  of  the  respective  undertakings. 

Mb.  Moon,  K.C.,  Speaker’s  counsel,  objected  to  this  provision,  as 
he  said  the  corporations  were  getting  in  a company's  Bill  powers 
which  they  could  exercise  without  reference  to  their  ratepayers. 

Mb.  Kennedy  said  that  was  so,  and  he  had  precedents  for  it  in 
the  clauses  of  the  Lancashire  Bill  of  1903,  Nottingham  Bill,  1904, 
and  Folkestone,  1906.  The  Nottingham  Bill,  however,  allowed  the 
leasing,  working  and  maintaining  of  the  lines,  but  not  the  con- 
struction. 

After  further  discussion,  the  word  “ construction  ” was  deleted. 

On  Clause  23,  Mb.  Moon  said  that  it  gave  the  looal  authorities 
powers  to  sell  their  undertakings  without  any  power  of  resumption, 
besides  various  other  matters.  On  his  suggestion  the  clause  was 
altered  so  that  the  effect  of  it  was  to  enable  the  company  to  buy, 
but  not  the  corporations  to  sell ; if  the  corporations  wanted  to  sell 
they  would  have  to  come  to  Parliament. 

Mb.  Kennedy  explained  that  Clause  25  gave  the  company  power 
to  use  the  trackless  trolley  system. 

In  answer  to  the  Chaibman,  the  agent  said  that  the  system  was 
not  used  in  England,  but  there  were  instances  of  the  system  being 
used  in  Italy  and  Germany.  There  was  no  case  where  a tramway 
track  had  been  taken  up  and  this  system  substituted. 

Mb.  Hilton,  replying  to  the  Chaibman,  said  that  the  company 
had  no  particular  object  in  view  as  to  where  to  lay  the  system. 

The  Chaibman,  after  further  discussion,  said  that  the  promoters 
had  not  made  out  any  case  for  these  powers,  and  the  Committee 
could  not  see  their  way  to  grant  them. 

Mb.  Hilton  then  formally  proved  the  preamble,  and  the  Bill  was 
ordered  to  proceed  as  amended. 


West  Rent  Electric  Power  Co. 

On  Monday  the  Select  Committee  ( f the  House  of  Commons,  pre- 
sided over  by  Mr.  A.  Emmott,  which  considers  Unopposed  Bills, 
passed  the  measure  promoted  by  the  West  Kent  Electric  Power 
Co.,  Ltd. 

Mb.  Cbifps,  Parliamentary  Agent,  explained  the  provisioi  s of 
the  Bill,  which,  he  said,  authorised  the  transfer  to  the  promoters  of 
the  powers,  and  all  the  rights,  granted  to  the  Kent  Electric  Power 
Co.  in  1902,  for  the  supply  of  electricity  “ within  the  West  Kent 
area  of  Bupply."  The  majority  of  the  gentlemen  associated  with 
the  project  were  directors  of  the  South  Metropolitan  Electric  Co  , 
and  it  was  that  company  that  was  providing  the  capital. 

Mb.  Mabtin,  the  secretary  to  the  company,  formally  proved  the 
preamble  of  the  measure,  and  the  Bill  was  ordered  to  proceed. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


FINLAND  — The  following  goods  are  free  of  duty  : — Instruments 
of  navigation,  such  as  compassfs,  sc  unding  apparatus,  signal 
lamps,  side-lights,  &c. ; pottery  of  stoneware  and  fireclay  for 
use  in  metallurgy,  &c. ; rails,  fishplates  and  plates,  tramway 
rails. 

The  following  duties  are  payable  per  100  kg  : — 

Marks. 

Lead  in  ingots,  rolls,  plates  and  piping  of  all  kindB  ...  60 

Iron,  wrought,  or  rolled,  in  bars  not  exceeding  29  7 cm. 
in  width,  corner  and  angle  iron,  T,  H and  similar 

iron  ’ 6'50 

Iron  and  steel  pipes  and  conduits,  drawn  or  welded  ...  2’40 

Copper  and  other  common  metals,  in  ingots,  bloom*, 

bars,  plates,  tubes,  pipes,  filings  and  scrap  ...  ...  5'90 

Tin  in  ingots,  bars,  plates,  &c 2 90 

Zinc  „ „ „ „ 290 

India-rubber,  caoutchouc  and  gutta-percha  without  the 

admixture  of  other  materials...  ...  ...  ...  58  80 

India-rubber,  caoutchouc  and  gutta-percha  with  ad- 
mixture of  other  materials  ...  ...  ...  ...  105  90 

Transmission  belting  of  leather  ...  ...  ...  ...  14  70 

Physical,  chemical,  optical,  &c  , instruments  not  specially 

mentioned  ...  ...  ...  ...  ...  ...  105  90 

Copper  and  brass  wire  ...  ...  ...  ...  ...  23’50 

Iron  and  steel  axles  and  tires  for  locomotives  and  rail- 
way carnages  ...  ...  ...  ...  ...  ...  1180 

Iron  and  steel  castings  for  buildings,  hydraulic 

woik*,  &c.  ...  ...  ...  ...  ...  ...  11 80 

Bronzed  cast-iron  parts  for  lamps  ...  ...  ...  29’40 

Wire  of  iron  or  steel  of  a diameter  of  less  than  6 mm. : 

Not  coated  with  other  metals v 14  10 

Coated  with  other  metals  ...  ...  ...  ...  17  60 

Steam  boilers,  cisterns,  &c.  ...  ...  ...  ...  1180 

Locomotives,  portable  steam  engines,  turbines,  mills 
and  sawmills,  blast  engines  and  parts  thereof : 

Of  iron  and  steel  with  integral  parts  of  copper,  &c.  ...  14  70 

Of  copper,  &c , even  if  iron  or  steel  is  combined 

therewith  in  a small  quantity  ...  ...  ...  58  80 

Electrotechnical  machines  and  apparatus  as  well  as 

parts  and  accessories  thereof 47  10 

Electrical  machines  and  motors  in  which  iron  is  the 
chief  component  material,  and  which  weigh  over 

100  kg 14-S0 

Electrodes  12  » 

Cables  and  insulated  wire  for  electrochemical  purposes  12 

Accumulators  and  galvanic  batteries  ...  ...  ...  12 

Detached  parts  and  accessories  for  batteries  ...  ...  12 

Finnish  mark  = 9-j%d.,  or  25  marks  = £1. 

Kilogram  = 2 204  lb. 


Oldham  Corporation. — This  Bill,  alter  two  days’  consideration, 
was  passed  on  the  21st  inst.  by  the  Select  Committee  of  the  House 
of  Lords,  presided  over  by  Lord  Clifford  of  Chudleigh.  The  Bill, 
which  has  already  passed  the  House  of  Commons,  provides  for  the 
extension  of  the  l>mi's  of  supply  of  electricity,  and  to  places  out- 
side the  area  of  the  borough,  the  construction  of  tramways  and 
waiting  rooms,  at  an  estimated  cost  of  £17,550;  and  the  electrical 
equipment  of  su<  h tramways  at  an  estimated  cost  of  £4,600.  The 
proposal  to  Bupply  electricity  outside  the  borough  was  opposed  by 
the  Lancashire  Power  Co.,  who  contended  that  they  were  already 
in  the  area.  The  Committee,  after  tearirg  evidence  and  argu- 
ments from  counsel,  passed  the  preamble,  and  as  to  the  electrical 
proposals  inserted  the  “ Kitson  ” clause  in  the  Bill  for  the  protec- 
tion of  the  Power  Co. 

HoJywood  Tramway  Bill. — This  Bill,  promoted  by  the  Holy- 
wood  Tramway  Go.,  was  before  the  Select  Committee  of  the  House 
of  Lords,  presided  over  by  Lord  Clifford  of  Chudleigh,  on  the 
22nd  inst.  The  measure  provides  for  an  extension  of  the  period 
allowed  for  the  construction  of  the  tramways  authorised  under  the 
company’s  Act  of  1904.  When  the  Committee  met,  Mr.  Fitzgerald, 
K.O , submitted  that  the  opponents  to  the  Bill,  the  Belfast  and 
County  Down  Railway  Co.,  had  no  locus  star.di  to  be  heard.  After 
hearing  arguments  on  either  side,  the  Committee  upheld  the  pro- 
moters’ contention.  The  measure  thereupon  became  an  unopposed 
Bill,  and  was  referred  to  the  Committee  on  Unopposed  Bills.  It 
has  since  passed  the  third  reading  in  the  House  of  Lords. 

Central  London  Hallway. — This  Bill  has  passed  third  reading 
in  the  House  of  Lo.-  ds. 


Pump  Contracts.  — We  understand  that  Messes. 

Willans  & Robinson  are  already  making  headway  in  their  manu- 
facture of  pumps  to  Mr  Orten- Roving’s  designs,  and  they  have  just 
received  an  order  from  the  Lambton  Collieries  for  a pump  to 
deliver  2,500  gallons  per  minute  against  a head  of  315  ft.  at  1,170 
b.p.m.  Another  order,  booked  some  time  ago,  is  for  two  pumps  for 
Messrs.  Isaac  Holdr  n & Son*,  of  Rheims.  Each  of  these  pumps  will 
deliver  400  gallons  per  minute  against  a head  of  170  ft.  at  950 
b p m.  These  pump  s are  placed  at  a depth  of  120  ft.,  and  ere  driven 
by  gearing  and  vertical,  shafting  moie  than  100  ft.  in  length,  the 
narrowness  of  the  pit  not  allowing  space  for  electrical  motors. 


Accidents  in  Coal  Mines. — The  general  report  of  the 

Chief  Inspector  of  Mines  in  relation  to  the  working  of  the  mines 
and  quarries  in  the  United  Kingdom  during  1908  contains  par- 
ticulars of  the  accidents  attributed  to  the  use  of  electricity.  We 
have  compiled  the  following  table  from  the  report,  and  have  given 
the  corresponding  figures  from  the  similar  Blue  Book  issued  for 
1907 : — 

Coal  Mines  Regulation  Act. 


Separate  fatal  accidents  underground 

,.  ,,  ,,  on  the  surface  ... 

Non-fatal  accidents  underground 

,,  ,,  „ on  the  surface  ... 

Metallifebous  Mikes  Regulation 


Non-fatal  accidents  underground 

„ „ „ on  the  surface  ... 

Quabbies  Act. 
Non-fatal  accidents  (outside  quarry) 


190N. 

1907 

11 

10 

4 

Nil 

21 

16 

11 

8 

Aot. 

1 

Nil 

1 

Nil 

1 

Nil 

Although  all  accidents  of  the  above  classes  are  required  to  be 
intimated  to  the  Inspector,  it  appears  that  only  15  out  of  the  21  of 
the  non  fatal  kind  in  the  case  of  underground  coal  woiking  were 
reported  to  the  official.  It  should  be  mtntioned  that  wilh  one 
exception  all  the  figures  apply  to  the  number  of  accidents,  and  they 
also  represent  the  actual  number  of  persons  involved  in  them.  The 
exception  relates  to  the  number  of  non-fatal  underground  aciident* 
in  coal  mines  in  1907,  which,  although  returned  at  16,  is  stated  to 
have  resulted  in  injuries  to  22  persons. 

“ Efesca  ” Tungsten  Lamps.—  Sending  ns  a preliminaiy 

list,  P.  576,  giviDg  particulars  of  their  metallic-filarm  nt  lamps, 
Messes.  Falk,  Stadelmapn  & Co.,  Ltd.,  of  83-87,  Farringdon 
Road,  E.C.,  inform  us  that  they  now  have  large  Hocks  of  16-c.p. 
low-voltage  and  32-c.p.  high-voltage  “ Efesca ” tungsten  lamps,  a 
complete  range  of  the  various  other  candle  powers  in  voltages  from 
25  to  26n,  and  also  high-candle-power  lamps  in  100,  2C0,  300  and 
400-o.p.  sizes. 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


16,205.  " Improvements  in  direct  current  and  alternating  current  balanoers, 
boosters,  and  auto-transformers.”  A.  M.  Taylor.  July  12th. 

16,222.  “ Arc  lights  with  permanent  metallic  electrodes.”  H.  A.  Kent. 
July  12  th. 

16.224.  “ Improvements  in  the  production  of  compounds  of  oxygen  and 
nitrogen  by  electrioal  means.”  P.  Bunet  and  A.  Badin.  (Date  applied  for 
under  Sec.  91  of  the  Act,  August  17th,  1908,  being  date  of  application  in 
France.)  July  12th.  (Complete.) 

16.225.  “ Improvements  in  apparatus  for  the  production  of  electric  arcs 
intended  for  the  formation  of  compounds  of  oxygen  and  nitrogen.”  P.  Bunet 
and  A.  Badin.  (Date  applied  for  under  Sec.  91  of  the  Act,  November  30th, 
1908,  being  date  of  application  in  France.)  July  12th.  (Complete.) 

16,273.  “ Improvements  in  automatic  electric  switches.”  T.  Ferguson. 
July  13  th. 

16,292.  “Electric  arc  lamps.”  P.  A.  Messenie  and  W.  E.  Slaughter. 
July  13th.  (Complete.) 

16,309.  “Production  of  lightning  effects  on  the  stage  by  means  of  high- 
tension  currents  of  high  frequency.”  F.  Zhaniel,  nde  C.  Feher.  (Date 
applied  for  under  Sec.  91  of  the  Act,  July  16th,  1908,  being  date  of  application  in 
Germany.)  July  13th.  (Complete.) 

16,328.  “ Improvements  in  or  relating  to  the  manufacture  of  incandescence 
lamp  filaments.”  C.  H.  Weber.  July  13th.  (Complete.) 

16.331.  “Electric  transmission  for  motor  vehicles.”  W.  Morrison.  July 
13th.  (Complete.) 

16.332.  “Improvements  in  electricity  meters.”  W.  H.  Johnson  and  A.  M. 
Billington.  July  13th. 

16,341  “ Improvements  relating  to  the  lighting  of  gas  burners  electrically.” 

M.  Delage  and  P.  Woog.  (Date  applied  for  under  Sec.  91  of  the  Act,  July 
13th,  1908,  being  date  of  application  in  France.)  July  13th.  (Complete.) 

16,405.  “ Combined  massaging  and  magneto-electric  machine.”  F.  Burke. 

July  14th. 

16,415.  “ Improvements  in  valves  or  rectifiers  for  high  alternating  potential 
differences."  E.  Wilson  and  W,  H.  Wilson.  July  14th. 

16,457.  “Improvements  in  or  relating  to  apparatus  for  winding  frames, 
coils  and  similar  parts  of  electric  machinery  with  insulating  material,  and  fur 
manufacturing  structures  from  the  same  material.”  E.  Haefely.  July  14th. 
(Complete.) 

16.475.  “ Multiplex  accumulator.”  H.  G.  Carter.  July  15th. 

16.476.  “ Improvements  in  electrically-driven  centrifugal  fans.”  Allrays 
and  Onions  Pneumatic  Engineering  Co.,  Ltd.,  and  E.  L.  Joselin.  July  15th. 

16,520.  “ Improvements  in  connection  with  telephone  and  other  similar 
mouthpieces.”  W.  B.  Tattersall.  July  15th. 

16,522.  “ Improvements  in  methods  of  charging  and  discharging  electric 
accumulators  or  secondary  batteries.”  A.  M.  Taylor.  July  15th. 

16.537.  “ Improvements  in  and  relating  to  eleotric  motor  starting  switches.” 
Siemens  Bros.  Dynamo  Works,  Ltd.,  and  E.  Schufig  July  15th.  (Complete.) 

16.538.  “ Improvements  in  and  relating  to  the  bearings  of  electricity 
meters.”  Siemens  Bros.  Dynamo  Works,  Ltd,  (Siemens  Schuckertwerke 
G.m.b.H.,  Germany  ) July  15th.  (Complete.) 

11,547.  “ Improvements  in  electric  heaters.”  F.  W.  F.  Ross.  July  15th. 

16,552.  “ Improvements  in  and  relating  to  electrical  generating  plant.”  J. 
Stone  & Co.,  Ltd.,  and  C.  H.  Vidal.  July  15th. 

16.558.  “ Improvements  relating  to  devices  for  producing  electrical 
oscillations.”  W.  E.  Lake.  (“  Polyfrequenz  ” Elektricitiits-Ges.  m.b  H., 
Germany.)  July  15th.  (Complete.) 

16.559.  “Improvements  in  or  relating  to  the  control  of  induction  motors.” 
M.  Milch.  July  15th. 

16,584.  "Improvements  in  or  appertaining  to  electric  terminals  or  binding 
screws."  G.  W.  Micklethwait.  July  16th. 

16,607.  “ Improvements  in  portable  magnetic  compasses.”  L.  W.  P. 

Cheiwynd,  Kelvin  & James  White,  Ltd.,  and  F W.  Clark.  (Application  for 
Patent  of  Addition  to  No.  21.634,  of  1908.)  July  16th. 

16  630  “ Improvements  in  and  re'ating  to  the  regulation  of  electric 

installations.”  Akt.-Ges.  Brown,  Boveri  et  Cie.  (Date  applied  for  under  Sec. 
91  of  the  Act,  September  16th,  1908,  being  date  of  application  in  Germany.)  July 
16  th,  (Complete.) 

16.631.  “ Improvements  in  and  relating  to  the  control  of  dynamo-electric 
machinery  in  electric  lighting  installations  worked  with  accumulators. ” Akt.- 
Ges.  Brown,  Boveri  et  Cie.  (Date  applied  for  under  Sec,  91  of  the  Act, 
September  14th,  1908,  being  date  of  application  in  Germany.)  July  16th. 
(Complete.) 

11.641.  “Portable  telephone  transmitter  mouthpiece  attachment,”  W. 
Aitken  and  British  Insulated  and  Helsey  Cables,  Ltd.  July  16th. 

16.642.  "Improvements  in  telephone  switchboards. ” W.  Aitken  and  British 
Insulated  and  Helsby  Cables,  Ltd.  July  16th. 

16.643.  “ Improvements  in  telephonic  tub-station  switching  systems  ” W. 
Aitken  and  British  Insulated  and  Helsby  Cables,  Ltd.  July  16th.  (Com- 
plete.) 

16.645.  “ Improvements  in  and  relating  to  electric  di  tribution  systems.” 
Dalziel's  Constant  Voltage  Patents,  Ltd.,  and  J.  Dalziel.  July  loth. 

16,649.  “Improvements  in  quick  make  and  break  elect;  ic  switches.”  A. 
West.  July  16th. 

16,662.  “ Improvements  in  or  relating  to  the  manufacture  of  electrical  con- 
densers and  similar  apparatus.”  J.  A.  L.  Dkarlove  and  8.  G.  Brown.  July 
16th. 

10,6TB.  “ Improvements  in  multiple  electrio  switches  and  automatic  circuit- 
breakers  especially  app  icable  to  motor  starters.”  P.  S.  Brook  and  J.  A,  Hirst. 
July  17th. 

16,679.  “ Improvements  in  electric  batteries.”  F.  Richmond.  July  17th. 

13,682.  “ Imp-ovements  in  trolley  heads  employed  for  electric  traction.”  F. 
Jackson,  July  17th. 

16,690.  “ Improvements  in  portable  eleotric  band  lamps.”  H.  O.  Wraith. 
July  17th. 

16,702.  “ Improvements  in  or  relating  to  electric  batteries.”  H.  H.  Simmons. 
July  17th. 

16,728.  " Improvements  in  and  relating  to  means  for  making  electrical  con- 
nections " A.  Vandam.  July  17th, 

10,732.  *•  Improved  amplifying  device  lor  use  in  high-tension  electric  spark- 
ignition  apparatus  " M.  Delaoe  and  P.  Woog  (Date  applied  for  under  Sec. 
91  of  the  Act,  October  12th,  1908,  being  date  of  application  in  Fiance.)  July 
17th.  (Complete.) 


Bradford-on-Avon. — The  R.D.C.  has  decided  to  oppose 

the  application  of  the  Western  Electric  Distributing  Corporation 
for  a prov.  order  for  E.L.,  and  to  draw  the  attention  of  the  B.  of  T. 
to  the  fact  that  the  company  failed  to  carry  out  a previous  order, 
which  was  cancelled.  The  U.D  C.  has  adopted  a similar  course. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  822,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Electric  Batteries.  F.  Richmond.  9,900.  Mav  7th.  (Post-dated  November 
9th,  1908.) 

Devices  for  Operating  Automatic  Switches  Applicable  for  Use  with  Elec- 
tric Transformers.  L.  Sunderland  and  G.  C.  Pillinger.  13,185.  June20th. 
Electro-Magnetic  Switch.  R.  F.  Venner,  R.  C.  Griesbach  and  P.  K.  Morris. 
13,327.  June  23rd 

Rotors  of  Dynamo-Electric  Machines.  Lancashire  Dynamo  and  Motor  Co. 

and  R.  G.  McLeod.-^13,504.  June  25th. 

Control  of  Electric  Motors.  M.  Haitenheim.  13,520.  June  25th. 

Magnetic  Brakes  for  Railway  and  Tramway  Vehicles.  O.  H.  Baldwin. 
13,781.  June  29th. 

Electric  Meters.  British  Thomson-Houston  Co.  and  A.  J.  Martin.  13,788. 
June  29th. 

Switches  for  Supplying  Electric  Power.  G.  Cooper  and  F.  C.  Sharp.  14,773. 
July  11th. 

Electric  Accumulators.  Van  Raden  & Co.  and  M.  Metz.  15,388.  July  21st. 
Transformation  of  Electric  Currents.  H.  Taylor.  15,522.  July  22nd. 
Electric  Telegraphs.  E.  Tyer  and  J.  R.  Dobson.  17,143.  August  14th. 

Means  for  Indicating  and  Recording  Current  Leakage  in  Electric  Circuits  . 

or  Motors.  Ashington  Coal  Co.  and  T.  McKie.  17,161.  August  14oh. 
Sparking  Plugs  for  Internal-Combustion  Engines.  O.  H.  O.  B.  Payne. 
17,812.  August  26th. 

Construction  of  Regulating  Switch.  A.  E.  Gott.  19,757.  September  21st.  j 
Direct-Current  Dynamo-Electric  Machinery.  A.  H.  Midgley  and  G.  A. 
Vandervell.  21,936.  October  16th. 

Direct-Current  Dynamo-Electric  Machinery.  A.  H.  Midgley  and  G.  A. 
Vandervell.  21,938.  October  16th. 

Supply  and  Regulation  of  the  Electric  Energy  Employed  in  the  Operation 
of  Arc  Lamps  Used  in  Searchlights  and  like  Apparatus.  British 
Thomson-Hous'on  Co.  and  A.  A.  Pollock  23,070.  October  29th.  (Appli. 
cation  for  Patent  of  Addition  to  No.  4,379  of  1905.) 

High  Potential  Rectifying  Switch.  H.  C.  Snook.  23,489.  November  3rd. 
(Date  applied  for-  under  International  Convention,  July  20th,  1907.) 
(Originally  included  in  No.  13,854  of  19C8.) 

Electrical  Apparatus  for  Working  Planing  Machines  and  other  Recipro- 
cating Tools.  Vickers,  Sons  & Maxim,  Ltd.,  and  A.  D.  Williamson. 
23,908.  November  7th. 

Alternating-Current  Meters.  Siemens  Schuckertwerke  Ges.  27,348.  De- 
cember 16th.  (Date  applied  for  under  International  Convention,  December 
17th,  1907.) 

Single-Phase  Alternating-Current  Meters.  H.  Aron  Elektricitats  Zahler- 
fabrikGes.  28,271.  December  28th.  (Date  applied  for  under  International 
Convention,  October  9th,  1908.) 

Means  for  Starting  and  Regulatisg  Compensated  Electric  Repulsion 
Motors.  Allmiinna  Svenska  Elektriska  Aktie-bolaget.  25,537.  November 
26th.  (Date  applied  for  under  International  Convention,  November  27th, 
1907.) 

Time  Switches  for  Gas  or  Water  Cocks  or  Valves  and  Electric  Switches. 
A.  Raasch.  27,207.  December  15th. 

Apparatus  for  Transmitting  Power  at  a Reduced  and  Variable  Speed  by 
means  of  Dynamo-Electric  Generators  and  Motors.  M.  Johannet. 
28,438.  December  30th.  (Date  applied  for  under  International  Convention, 
February  3rd,  1908.) 


1909. 

Automatic  Electric  Signals  for  Tramways,  Railways,  and  the  like, 
A.  I.  Rogers  and  Brecknell,  Munro  & Rogers,  Ltd.  319.  January  6th. 
Cooling  of  the  Windings  of  Dynamo-electric  Machines.  Siemens  Bros. 
Dynamo  Works  and  M.  Kloss.  (Partly  by  Siemens  Schuckertwerke  Ges. 
1,679.  January  23rd. 

Methods  of  Electrically  Lighting  Motor  Cars.  J.  Polkey.  4,117. 

February  19th.  j 

Electric  Cut-Outs.  T.  E.  Murray.  4,228.  February  20th. 

Control  of  Electric  Motors.  Aligemeine  Elektricitats  Ges.  5,818. 
March  4th.  (Date  applied  for  under  International  Convention,  March  4th, 
1908.) 

Induction  Coils.  A.  W.  Sliarman.  6,962.  March  23rd.  (Date  applied  for 
under  Rule  13,  June  4th,  1908.) 

Arrangements  for  the  Cooling  of  Commutators  of  Dynamo  - electric 
Machines.  Siemens  Bros.  Dynamo  Works  and  F.  F.  O'Hagan.  (Partly 
Siemens  Schuckertwerke  Ges.)  10,067.  April  28th. 

Supports  for  Electric  Lamp  Filaments.  Soe.  Framjaise  d'Incandescence  par 
le  Gaz  (Systi'me  Auer).  11,149.  May  11th.  (Date  applied  for  under 
International  Convention,  July  13th,  1907.  Originally  included  in 

No.  12,720/08.) 

Apparatus  for  Controlling  Electric  Motors.  H.  E.  Day.  78.  January  1st. 
Continuous  - Current  Dynamo  - Electric  Machines.  P.  Marchal.  590. 

January  9th.  Date  applied  for  under  Rule  13,  August  14th,  1908. 

Electric  Servo-Motors.  M.  Couade.  2,374.  February  1st.  (Date  applied  for 
under  International  Convention,  February  25tli,  1908.  Application  for 
Patent  of  Addition  to  No.  3,9^7/07.1 

Vents  for  use  with  Electric  Accumulators  or  Batteries.  W.  Cowderoy 
ami  Reason  Manufacturing  Co.  2,379.  February  1st. 

Electric  Liquid  Heater.  W.  F.  Cutler  and  T.  Barnett.  3,028.  February  8tli# 
Electrical  Induction  Furnaces.  C.Grunwald.  8,f>99.  February  13th.  (Date 
applied  for  under  International  Convention,  May  7t-h,  1908.) 

Carbonic  Acid  Engine  in  which  the  Carbonic  Acid  is  Heated  by  Electricity. 
L.  Horst.  4,576.  February  24th. 

Spark  Plugs.  G.  P.  B.  Hoyt  and  E.  L.  Sinsabaugh.  5,893.  March  11th. 
Electrical  Induction  Furnaces.  C.  Grunwald.  7,396.  March  27th.  (Date 
applied  for  under  International  Convention,  August  15th,  1908.) 

Lightning  Arrester  for  Overhead  Lines.  G.  Krause.  9,987.  April  27th. 

(Date  applied  for  under  International  Convention,  July  29th,  1908.) 
Electrically  IIeatf.d  Cookino  Apparatus.  W.A.Lowden.  12,985.  June2nd. 
(Date  applied  for  under  Rule  13,  June  12th,  1908.) 


Central  America. — A contract  has  been  concluded 

between  the  municipality  of  San  Miguel,  Silvador,  and  private 
individuals  for  supplying  the  town  with  electric  light. — Board  of 

Trade  Journal.  . : i 
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As  a place  of  entertainment,  owing  to  the  wonderfully 
favourable  weather,  the  Franco-British  Exhibition  last  year 
was  phenomenally  successful ; as  an  industrial  concern  quite 
so  much  could  not  be  said  of  it  ; and  the  arts  and  crafts 
which  particularly  interest  our  readers  were  not  satisfactorily 
represented  at  all.  Some  important  steps,  however,  have 
been  taken  to  remove  the  stigma  which  has  hitherto  been 
attached  to  British  representations  at  great  international 
shows  ; and,  although  in  some  respects  the  Government 
have  not  gone  as  far  as  we  suggested,  in  the  series  of  articles 
which  ended  in  March  last  year,  in  other  ways  they  have 
gone  further  and  done  more  than  was  expected  of  them. 
No  advantage  was  taken  of  the  presence  of  the  Comite 
Franyais  and  of  the  host  of  representatives  from  overseas  to 
lay  the  foundations  of  a similar  body  for  the  Empire  in 
general;  nor,  as  far  as  we  know,  during  the  Press  Con- 
ference, was  attention  drawn  to  the  good  work  being  done 
by  the  new  Exhibitions  Branch  of  the  Board  of  Trade,  work 
which  should  be  undertaken  by  all  our  Colonies  and  Depen- 
dencies. In  fact,  in  our  opinion,  the  new  Department  has 
been  doing  good  more  or  less  by  stealth  (as,  indeed,  is  very 
much  the  habit  of  our  officials),  and  it  has  not  practised 
what  it  preaches — viz.,  the  efficient  use  of  advertisement.  Of 
course,  as  it  is  a Government  affair,  there  is  no  precedent  for 
the  carrying  out  of  an  extensive  Press  campaign  from  a big 
publicity  bureau  ; but  on  the  other  hand,  the  whole  business  is 
a new  departure,  and,  therefore,  precedents  are  inapplicable. 

So  much  for  what  has  not  been  done  ; we  turn  now  to 
the  more  agreeable  task  of  recording  that  Mr.  U.  F. 
Wintour,  the  Commissioner-General,  and  his  zealous 
assistants  are  doing  more  for  exhibitors  at  Brussels  from 
the  United  Kingdom  than  has  been  done  before  by  any 
other  body  ; indeed,  even  more  than  the  Comitc  Franyais 
does  for  its  members.  Pity  it  is  that  such  excellent 
arrangements  a3  have  been  made  could  not  have  been 
extended  throughout  the  Empire,  and  thus  by  co-opera- 
tion and  co-ordination  have  given  the  world  in  general 
a practical  example  of  the  resources  of  the  British  Empire. 
This  may  come  in  time,  and  the  idea  might  be  mooted  during 
some  function  of  the  present  Defence  Conference.  Surely 
what  may  be  called  industrial  defence  is  as  important  as  any 
other  kind  of  protection  from  possible  evils,  and  no  better 
opportunity  for  bringing  the  matter  forward  is  likely  to 
occur  for  some  years  to  come.  The  present  Exhibition 
Branch,  it  is  true,  is  in  its  infancy,  and  it  must  learn  to 
walk  warily  and  steadily  and  gain  experience  in  the  com- 
paratively narrow  national  path  it  has  chosen  before 
venturing  on  the  broad  imperial  highway  which,  in  course 
of  time,  it  will  be  able  to  negotiate  successfully,  and 
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which  will  lead  to  the  collection  of  the  Empire’s  exhibits  in 
one  stately  building  made  up  of  various  courts,  harmonious, 
and  yet  characteristic  of  the  various  nationalities  and 
dominions. 

Failing  organised  private  enterprise,  the  Exhibition 
Branch  of  the  Board  of  Trade,  whose  offices  are  in  Queen 
Anne’s  Chambers,  Westminster,  has  boldly  stepped  into 
the  breach,  and  is  now  doing  more  than  is  done 
for  the  exhibitors  of  any  other  nationality.  A prominent 
position  has  been  secured,  such  that  the  main  stream  of 
visitors  will  have  to  pass  through  the  British  Section  in  order 
to  reach  those  of  other  nations  ; the  space  allotted  is  as  great 
as  that  of  any  other  country,  and  those  who  take  advantage  of 
this  unique  opportunity  will  be  able,  with  the  help  of  the 
Department,  to  know  beforehand  to  a penny  what  their 
venture  will  cost  them.  The  only  charge  will  be  for  space 
and  that  is  very  moderate  indeed,  considering  what  this 
charge  will  cover,  viz.,  show-cases,  general  decorations,  the 
handling  of  the  goods  between  the  entrances  and  the  space 
allotted,  and  back  again,  catalogue  entries  in  French  and 
English,  storage  of  packing  cases,  unskilled  labour,  as 
far  as  possible,  free  installation,  and  last,  but  not 
least,  the  passing  through  the  Customs  at  the  gate  of  the 
Exhibition,  there  beiog  no  octroi.  In  the  case  of  machinery 
there  will,  of  course,  be  extra  charges,  but  all  of  them  are  on 
a similarly  moderate  scale ; crane  power  will  be 
provided  gratuitously,  and  the  laying  of  the  founda- 
tions by  Belgian  contractors  will  be  under  the  superin- 
tendence of  the  Royal  Commission’s  engineer  ; inventions, 
industrial  trade  marks  and  designs  will  be  protected  ; lastly, 
a suite  of  reading,  writing  and  business  rooms  will  be  pro- 
vided for  exhibitors’  agents,  with  a reference  library  and  a 
staff  of  high-class  interpreters.  Reduced  charges  by  land 
and  sea  will  be  made  for  all  returned  exhibits.  These  and  all 
other  particulars  are  willingly  given  at  the  offices,  where 
applicants  will  find  that  their  inquiries,  whether  personal 
or  in  writing,  are  treated  in  a prompt,  businesslike 
and  unusually  courteous  manner.  A sum  of  £60,000  has 
up  to  now  been  allotted  by  Government  for  expenses  in  con- 
nection with  International  Exhibitions  at  Brussels,  Rome 
and  Turin.  A reference  to  our  previous  articles  will  show 
that  in  this  matter,  so  far,  there  is  no  new  departure,  for  the 
average  Government  contribution  has  been  £27,800  in  23 
Exhibitions  ; as,  however,  the  greater  part  of  the  funds 
were  often,  in  the  past,  squandered  on  lovely,  but  insigni- 
ficant looking,  and  enormously  costly  Royal  Pavilions,  and  as 
there  is  no  intention  of  repeating  this  folly,  the  money  will 
go  much  further  than  it  has  ever  done  before. 

The  number  of  applications  for  space  to  show  both 
individual  and  collective  exhibits  is  bo  satisfactory  that  the 
success  of  the  rather  sporting  venture  is  secured. 
Collective  exhibits  are  being  organised  at  .Bradford, 
Nottingham,  Huddersfield,  Galashiels,  Macclesfield,  Bury  and 
Wycombe,  and  there  is  a good  prospect  of  this  being  done  else- 
where ; one  cotton  firm  alone  has  appropriated  5,200  sq.  ft. 
Sir  Boverton  Redwood  is  arranging  a collective  exhibit  of  the 
fine  chemical  trades,  and  strong  individual  exhibitors  in  the 
electrical,  iron,  steel  and  engineering  trades,  are  coming 
in,  following  the  example  of  Messrs.  Armstrong,  Whitworth 
and  Co.  Shipbuilding  and  land  transport  generally,  especially 
the  motor  trades,  will  be  well  represented,  as  well  as  the 
Northampton  and  Walsall  specialities,  manufacturing  grocers, 


and  the  makers  of  sanitary  fittings,  &c.  There  will  be  a 
“ Road  Conference  ” during  the  Brussels  Exhibition,  with 
which,  by  the  way,  it  is  to  be  hoped  the  Anglo- Japanese 
Exhibition  next  year  will  not  clash,  to  their  mutual 
disadvantage. 


^ Our  contemporary,  the  Engineer , recently 

Condensers.  put  in  a plea  for  tbe  Jefc  condenser,  which 
it  is  averred  has  been  ousted  by  the 
surface  condenser,  a type,  new  for  land  purposes,  that  has 
become  fashionable  of  late  years,  and  having  become  the 
fashion,  has  been  put  in  at  places  both  fit  and  unfit.  The 
fashion  of  the  surface  condenser,  no  doubt,  grew  up  on  a 
good  foundation,  for  it  arose  out  of  the  boiler  scale  difficulty. 
The  soft  water  from  a surface  condenser  carries  no  salts  of 
lime,  and  condensed  steam  is  an  ideal  boiler  feed.  But 
condensed  steam  plus  oil  is  anything  but  ideal,  and  the  use 
of  the  surface  condenser  has  brought  in  its  train'  oil 
separators  which  are  by  no  means  devoid  of  trouble.  And 
probably  some  of  our  readers  may  be  acquainted  with  places 
where,  with  a perfectly  soft  feed- water,  surface  condensation  has 
been  adopted  at  a quite  unnecessary  cost.  With  soft  feed- 
water,  a feed- water  surface  heater  is  a justifiable  preface  to  a 
jet  condenser,  but  it  is  obviously  wasteful  to  employ  general 
surface  condensation.  Of  what  value,  for  example,  would 
surface  condensation  be  with  feed  water  of  the  quality  of  the 
public  water  supply  of  Manchester,  Leeds,  Glasgow,  and 
some  other  of  the  northern  towns  ? And  after  all,  is  not  a 
jet  condenser  a surface  condenser — for  the  steam  condenses 
upon  the  surface  of  the  water  injected  ? Since  a water  jet 
falls  in  drops  if  it  is  more  or  less  broken  up,  the  condensing 
surface  is  the  superficial  area  of  the  drop.  Water  being  a 
poor  conductor  of  heat,  it  follows  that  where  a drop 
of  water  is  large,  it  will  consist  of  a cold  central 
core  surrounded  by  a hot  thin  shell.  There  is 

probably  no  definite  information  that  will  tell  us  how 
thick  this  hot  envelope  will  be  in  the  case  of  water 
falling,  say,  8 ft.,  in  company  with  exhaust  steam.  It  is, 
however,  certain,  if  the  kinetic  theory  of  steam  be  accepted 
as  a working  hypothesis,  that  the  steam,  with  its  velocity 
of  molecules  of  1,800  ft.  per  second,  must  encounter  some 
water  in  a condenser  of,  say,  3 ft.  diameter,  since  a molecule 
of  steam  would  .travel  420  diameters  of  the  condenser, 
while  a drop  of  water  was  falling  8 ft. 

Our  contemporary  points  out  that  the  larger  *air  pump 
will  not  be  more  costly  than  the  small  air  pump  plus  the  circu- 
lating pump  of  the  surface  condenser.  There  is  no  comparison 
between  the  cost  of  a jet  and  a surface  condenser,  and,  if  some 
air  does  get  in  with  the  jet,  are  there  no  leakage  troubles 
with  the  tube  ends  of  a surface  apparatus  ? 

To  return  to  the  question  of  division  of  the  jet,  if  it  be 
assumed  that  a drop  of  water  of  in.  diameter  will  be 
heated  throughout  by,  say,  50°  F.  in  its  fall  through  the 
steam,  then  a drop  of  £ in.  diameter  will  only  acquire  an 
average  temperature  of  approximately  half  of  this,  for  its  area 
being  fourfold,  it  will  absorb  four  times  the  heat  to  add  to 
an  eightfold  mass,  and  the  water  will  flow  away  at  75°  F. 
only.  In  order,  therefore,  that  jet  condensing  may  be 
fairly  efficient,  the  water  supply  should  be  well  comminuted, 
and  it  would  appear  rational  to  admit  steam  near  the  base  of 
the  condenser  to  meet  water  falling  from  spray  nozzles  in  the 
head. 

Fault  is  found  with  the  admission  of  the  jet  so  that 
it  is  directed  against  the  side  of  the  condenser.  No 
very  serious  objection  need  be  raised  to  this.  It  was 
quite  a common  practice  in  Lancashire  to  carry  in  the  jet 
near  the  top  of  a vertical  condenser  and  let  it  splash  itself 
simply  against  the  opposite  side ; and  with  hot-well 
temperatures  of  100°  F.  very  high  vacua  were  often  obtained, 
which  seems  to  show  that  our  drop  theory  above  put  forward 
may  be  a needless  sort  of  refinement.  Also,  the  old  practice 
brought  in  the  steam  at  the  head  of  the  condenser,  athwart 
the  entering  jet  of  water,  it  is  true,  but  with  no  provision  for 
spraying  except  the  eddying  set  up  in  traversing  the  pipe  and 
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the  injection  valve.  Indeed,  while  at  one  time  the  injection 
pipe  had  an  internal  perforated  length  extended  inside  the 
condenser,  as  may  be  seen  in  old  illustrations,  these  were 
eventually  omitted,  being  found  of  no  value. 

It  may  well  be  argned  that  surface  condensers  are  often  a 
costly  fad  that  involve  as  much  expense  in  oil  treatment  as 
would  pnt  down  a feed  softening  plant.  There  are  some  feed 
waters  that  cannot  readily  be  softened  ; if  they  contain 
much  lime  sulphate  there  will  be  a concentration  of  soda 
sulphate  in  time  in  the  boilers.  But  a plain  carbonate  water 
can  be  softened,  and  an  initially  soft  water  will  usually  be 
improved  for  boiler  purposes  if  filtered  through  limestone 
chips  so  as  to  kill  its  peat  acids  and  help  to  form  an  eggshell 
scale  on  the  boilers. 

It  would  appear  to-day  that  some  of  the  men  responsible  for 
power-station  design  do  not  give  sufficient  thought  to  the  con- 
densers. Many  of  them,  trained  up  during  the  surface-con- 
denser period,  seem  to  regard  the  jet  condenser  as  a cheap 
and  inferior  appliance  ; others,  perhaps,  think  it  is  obsolete 
because  of  some  inherent  fault.  As  a fact,  the  surface  con- 
denser was  originated  for  marine  purposes,  to  get  over  the 
inherent  disability  of  sea  water — to  wit,  its  salt ; it  was 
regarded,  in  fact,  as  a necessary  nuisance,  and  it  is  only 
justified  to-day  where  there  is  sufficient  of  the  same  evil  that 
brought  it  into  being — namely,  some  impurity  in  the  water 
that  cannot  be  got  rid  of. 


At  a time  when  an  Act  of  Parliament 
Is  there  an  renders  the  working  of  patents  more  or 

the  *ess  comPulsot7  England,  there  is  much 

Patent  l induce  the  patentee  either  to  sell  his 

monopoly  out  and  out,  or  else  license  its 
user  by  other  persons.  He  may  not  be  in  a position,  finan- 
cial or  otherwise,  to  do  the  work  himself  ; a little  ready  cash 
on  an  assignment,  or  the  grant  of  a licence  may  be  much 
more  acceptable  than  the  flotation  of  a company  or  the 
erection  of  a factory.  But  what  are  the  obligations  of  a 
man  who  grants  a licence  or  assigns  his  patent  ? Does  he 
warrant  the  validity  of  his  invention  ? Does  he  warrant 
that  it  infringes  the  patent  of  no  other  person  ? Finally, 
does  he  impliedly  undertake  to  do  nothing  in  respect  of  the 
invention  which  will  jeopardise  its  validity  ? The  question 
whether  an  assignment  involves  a warranty  of  the  validity 
of  the  patent  was  decided  in  Smith  v.  Neale,  1857,  26 
L.J.C.P.  143.  There,  to  a declaration  alleging  a contract 
for  the  assignment  by  the  plaintiff  of  the  letters  patent  in 
trust  for  an  institution,  and  upon  the  terms  contained  in 
the  proposal  of  the  defendant,  the  defendant  pleaded  that 
there  had  been  no  assignment,  on  the  ground  that  the  patent 
was  invalid.  It  was  held  that  either  the  contract  involved  no 
warranty  by  the  plaintiff  and  that  the  invention  was  new,  or 
that  the  manufacture  was  within  the  statute  of  James,  and 
therefore  that  the  plea  put  in  issue  no  more  than  the  mere 
grant  of  the  letters  patent  which  the  plaintiff  contracted  to 
assign. 

It  would  seem  also  that  on  the  sale  of  an  article  which  is 
provisionally  protected,  the  purchaser  cannot  complain  if  the 
various  allegations  made  by  the  patentee  as  to  the  great 
merits  of  his  invention  are  not  realised.  Ihus  in  Smith  v. 
Buckingham,  which  was  heard  in  1870,  by  an  agreement", 
after  reciting  that  the  plaintiff  had  lately  invented  an  im- 
proved composition  or  material  to  be  employed  in  water- 
proofing or  rendering  woven  fabrics  impervioui  to  moisture, 
for  which  he  had  duly  obtained  provisional  protection,  and 
had  obtained  a certificate  of  protection,  it  was  agreed  between 
him  and  the  defendant,  for  the  considerations  therein  men- 
tioned, and  in  consideration  of  a further  sum  of  £350,  to 
be  paid  on  the  completion  of  the  necessary  specification  and 
grant  of  the  letters  patent,  to  transfer  and  make  over  to  the 
defendant  all  his  interest  in  the  invention  or  improvement 
thereof,  and  all  benefit  to  be  derived  from  the  provisional 
protection,  or  from  any  letters  patent  to  be  thereafter 
granted  for  the  invention.  In  an  action  on  this  agreement 
to  recover  the  £350,  the  defendant  pleaded  that  the  plaintiff 


had  not  invented  an  improved  composition  or  material  to 
be  employed  in  water-proofing  or  rendering  woven  fabrics 
impervious  to  moisture  : Held,  that  the  plea  was  bad,  as 
there  was  no  implied  warranty  that  the  patented  article 
was  good  for  what  was  claimed  for  it. 

On  the  assignment  of  a patent  without  a warranty,  the 
assignee  may  not,  in  an  action  upon  the  contract  of  assign- 
ment, set  up  the  invalidity  of  the  patent  as  a defence.  An 
express  covenant  for  the  validity  of  the  patent  will  of  course 
remove  the  estoppel,  and  the  assignee  may  rely  on  this  in 
answer  to  an  action  for  the  purchase  money  (Nadel  v. 
Martin,  1903,  20  P.O.R.  735). 

In  Smith  v.  Scott,  1859,  6 C.B.N.S.  771,  it  was  decided 
that  where  a licence  to  use  certain  patent  machines  is  granted 
by  indenture,  in  which  it  is  recited  that  the  grantor  has 
invented  the  machines,  and  has  obtained  letters  patent  for 
the  sole  use  of  the  invention,  and  inrolled  the  specification, 
parties  (and  privies)  are  estopped  from  pleading  either  that 
the  invention  is  not  a new  invention,  or  that  the  grantor 
was  not  the  first  inventor,  or  that  no  specification  was  en- 
rolled. 

These  statements  of  the  law  may  serve  to  draw  the  atten- 
tion of  those  who  are  acquiring  patents,  to  the  desirability  of 
securing  some  kind  of  written  warranty  from  the  patentee. 
If  the  invention  is  really  valuable  and  good  subject  matter 
for  a patent,  the  patentee  will  not  be  shy  about  putting  the 
matter  into  writing.  Now  that  the  patent  officials  take 
some  steps  to  inquire  into  the  validity  of  the  inventions 
which  are  made  the  subject  of  sealed  patents,  there  is  less 
difficulty  than  formerly  in  deciding  whether  there  is  good 
subject  matter. 


The  manufacturer  whose  commodity 
^jaw^of  Trad^  ^as  ^ecome  identified  in  some  degree  with 
Marks.  a particular  place  is  naturally  desirous  of 
connecting  the  article  with  the  place  by 
means  of  a name  which  can  be  registered  as  a trade  mark, 
but  the  law  does  not  allow  this.  By  the  Trade  Marks  Act, 
1905,  a registered  trade  maik  may  be  either  “ a word  or  words 
having  no  direct  reference  to  the  character  or  quality  of  the 
goods,  and  not  being  according  to  its  ordinary  significance 
a geographical  name  or  a surname,”  or  “ any  other  distinc- 
tive mark.”  The  word  distinctive  mark,  however,  means 
“ adapted  to  distinguish  the  goods  of  the  proprietor  of  the 
trade  mark  from  those  of  other  persons.”  In  the  case  in 
question,  the  proprietors  of  a medicinal  preparation  sought 
registration  of  “ California  Syrup  of  Figs.”  The  evidence 
showed  that  it  had  been  introduced  into  England  some  12 
or  13  years  ago,  and  that  the  preparation  had.  been  con- 
tinuously sold  here  under  that  name.  The  name  was  on  the 
bottles,  and  did,  in  fact,  distinguish  the  manufacture  of  the 
applicant’s  from  other  preparations  of  a similar  manufacture 
in  this  country.  It  was  held  upon  these  facts  that  the  trade 
mark  sought  to  be  registered  was  not  one  which  was  adapted 
to  distinguish  the  goods  of  the  applicant’s  from  those  of 
other  persons  within  the  meaning  of  Sec.  9,  and,  therefore, 
that  the  application  must  be  refused. 


A No  I An  *nteresfc*n£  application  of  electricity 

q to  the  needs  of  the  textile  business — one 

of  the  many  such  developments  of  the 
past  year  or  two — is  the  electrical  conditioning  oven, 
designed  by  Messrs.  Ellis  and  Allsopp,  of  the  Bradford 
Municipal  Electricity  Department,  for  use  in  connection  with 
the  local  woollen  industry,  and  described  in  a later  page. 

Those  who  are  acquainted  with  Bradford’s  municipal 
enterprise  will  be  aware  of  the  important  part  played  in  the 
local  textile  industry  by  that  Corporation’s  conditioning 
house — or,  to  use  a more  homely  title,  testing  station  ; and 
there  is  little  doubt  that  any  improvement  in  the  apparatus 
for  use  in  this  direction  will  be  generally  appreciated  by  the 
textile  community,  not  to  mention  the  many  others  whose 
business  it  is  to  popularise  the  use  of  electricity  for  all  aod 
sundry  purposes. 
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THE  UNDERTAKING  OF 
ADELAIDE  ELECTRIC  SUPPLY  CO., 
SOUTH  AUSTRALIA. 


By  J.  H.  DAVIES. 


In  1899  the  Electric  Lighting  and  Traction  Co.,  already 
carrying  on  business  in  Victoria,  in  which  State  it  owned 
electric  supply  undertakings  at  Melbourne  and  Geelong, 
acquired  a small  undertaking,  situated  at  Port  Adelaide, 
South  Australia,  and  a private  Electric  Supply  Act,  autho- 
rising electric  supply  within  the  city  of  Adelaide,  its 
suburbs  and  elsewhere,  from  the  South  Australian  Electric 
Light  and  Motive  Power  Co.,  Ltd.  The  undertaking  at 
Port  Adelaide  (which  is  situated  on  the  coast  about  9 miles 
distant  from  the  city  of  Adelaide)  was  a very  small  one,  and 


Cremated  Ants’  Nest  on  Distribution  Pole,  Adelaide. 


as  the  load  has  since  been  transferred  to  the  main  supply 
system  in  Adelaide,  there  is  no  need  to  refer  to  it  at  length  ; 
the  Adelaide  undertaking  was  built  up  by  the  Electric  Light- 
ing and  Traction  Co.,  and  within  the  last  two  years  by  its 
successor— the  Adelaide  Electric  Supply  Co.,  Ltd.— which 
has  acquired  the  whole  of  the  former  company’s  interests  in 
South  Australia. 

Besides  the  private  Act  taken  over  from  the  original 
holders,  only  a small  uncompleted  portion  of  the  buildings 
for  a central  station,  which  had  been  commenced,  was  taken 
over  as  well.  These  were  on  a centrally- 
situated  site  in  Grenfell  Street  East — 
that  is,  within  the  city  area  proper. 

In  consequence  of  the  lay  out  of  the 
city,  special  consideration  had  to  be 
given  to  the  question  of  distribution. 

Adelaide,  with  a population  of  150,000  • 
inhabitants,  like  most  Australian  cities, 
covers  with  its  suburbs  an  enormous 
area,  and  in  this  particular  case  the 
area  is  again  inordinately  increased  by 
the  city  portion  proper  being  surrounded 
by  a belt  of  park  land,  half  a mile  wide, 
thus  throwing  the  suburbs  still  further 
out  from  the  business  centre,  near 
which  the  supply  station  is  situated. 

It  was  ultimately  decided,  therefore, 
to  distribute  within  the  city,  on  the 
three-wire,  continuous-current  system 
at  a pressure  of  400  volts  between  the 
outers,  and  to  the  suburban  portions 
by  means  of  alternating,  single-phase 
current.  For  the  first  three  or  four 
years,  however,  the  company’s  energies 
were  taken  up  in  meeting  the  demands 
for  a supply  in  the  continuous-current  area,  and  as 
this  area  would  for  many  years  be  the  principal  one 
as  regards  magnitude  of  requirements,  it  was  decided 
to  lay  out  the  power  house  as  a continuous  - current 
station  only,  leaving  the  alternating-current  arrangements 
to  a later  date.  A small  pioneer  plant  was,  therefore, 
put  down  to  test  the  demand,  and  the  requirements  have 


increased  at  such  a irapid  rate,  that  the  present  installation 
consists  of  two  200-kw.  Willans- Peebles  steam  generators, 
one  850-kw.  Brush  - Parsons  turbo  - generator,  and  two 
Belliss-Brush  750-KW.  steam  generators.  The  Brush  turbine 
set  is  fitted  with  only  one  generator  of  850  kw.,  the  machine 
being  provided  with  polar  windings  and  interpoles. 

Two  100-kw.  steam  balancers  and  one  30-kw.  motor 
balancer  are  also  installed. 

South  Australia  being  generally  a very  dry  and  some- 
what waterless  country,  the  condensing  arrangements 
required  very  careful  consideration. 

The  plan  adopted  allows  of  all  the  Willans-Peebles 
generating  sets  exhausting  into  a common  exhaust  pipe,  con- 
nected lo  two  barometric  condensers  of  the  siphon  type, 
which  do  not  require  the  use  of  an  air  pump.  The  turbo- 
generator exhausts  into  a barometric  condenser  of  the  counter 
flow  type,  in  which  the  air  is  drawn  off  from  the  top  by 
means  of  a motor-driven  Mirrlees-Watson  dry  air  pump. 
The  two  750-kw.  Beiliss  sets  exhaust  into  one  common 
condenser  of  the  surface  type,  below  floor  level.  The 
circulating  water  is  cooled  by  means  of  natural  draught 
cooling  towers,  and  as  the  temperature  in  Adelaide  during 
the  summer  often  rises  to  110°  and  over,  it  will  be  seen  that 
not  only  is  a large  capacity  in  cooling  towers  necessary,  but 
that  the  quantities  of  circulating  water  to  be  dealt  with  are 
also  large.  The  barometric  condensers  discharge  into  a pit 
20  ft.  below  the  general  floor  level  of  the  station,  and  the 
combined  hotwell  and  circulating  water  is  raised  by  means 
of  totally  immersed  centrifugal  pumpR  (operated  by  vertical 
spindle  motors  situated  at  floor  level)  to  the  top  of  the 
cooling  towers  ; and  as  the  sumps  of  the  cooling  towers  are  at 
a higher  level  than  the  engine  room  floor  level,  the  use  of  a 
pump  for  returning  the  cooled  water  to  the  tops  of  the 
barometric  condensers  is  unnecessary,  as  the  condensers  draw 
their  own  water. 

The  boiler  house  is  laid  out  on  the  principle  of  reserving 
the  centre  portion  for  the  economisers  and  by-pass  portion  of 
the  flue,  whilst  a set  of  boilers  is  placed  at  each  side.  The 
boilers  originally  installed  consist  of  four  of  the  Babcock 
and  Wilcox  type,  hand  fired,  but  in  consequence  of  the 
extremely  rapid  increase  in  load,  it  has  been  found  necessary 
to  lay  out  the  remaining  space  on  the  other  side  of  the 
economisers  for  as  large  boilers  as  could  be  conveniently  got 
in,  and  therefore  two  Babcock  boilers  of  3,580  sq.  ft.  heating 
surface  each  have  been  installed,  and  two  further  boilers  are 
contemplated  for  erection  during  the  coming  year.  These 
larger  boilers  are  fitted  with  automatic  chain-grate  stokers, 
and  an  ash  tunnel  communicating  with  an  elevator  and  bin, 


The  Adelaide  Electric  Supply  Co.’s  Power  Station,  South  Australia. 


runs  underneath  them.  Coal  bunkers,  delivering  the  coal 
through  side  chutes  into  the  boiler  house,  are  built  up  parallel 
with  the  boiler  house  wall,  and  fuel  is  elevated  into  them 
and  ash  removed  by  a continuous,  motor-driven,  push  plate 
conveyor.  - , 

The  feed  water  is  measured  by  means  of  one  of  Lemert  s 
weighing  meters  of  a maximum  capacity  of  9,000  gallons 
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per  hour.  This  meter  operates  on  the  principle  of  carefully 
poised  backets  which  tilt  and  automatically  discharge  their 
contents  through  siphons  when  a certain  weight  of  water  has 
been  poured  into  the  bucket.  Two  buckets,  side  by  side, 
are  fitted,  and  an  automatic  throw-over  arrangement  is  pro- 
vided, which  deflects  the  stream  of  water  from  one  bucket  to 
(he  other  as  they  alternately  fill  and  discharge. 

The  continuous-current  switchboard  takes  up  the  full 
width  of  the  engine  room  with  a h.t.  alternating  board  at 
, jcrht  angles  to  it,  but  in  consequence  of  the  rapidly  increasing 
'nad,  it  is  already  evident  that  more  space  will  be  required 
(hr  the  switching  arrangements,  and  this  will  probably  be 
provided  within  the  next  year. 

As  regards  the  alternating-current  portion  of  the  under- 
taking, this  work  has  already  been  commenced,  and  is 
being  pioneered  dniing  its  early  stages  by  the  use  of  motor- 
generators,  operated  from  the  existing  continuous-current 
plant.  The  motor-generators  installed  consist  of  one  set  of 
50  kw.,  two  sets  of  100  kw.  each,  and  a third  set  of 
200  kw.  is  in  process  of  erection. 

As  stated  above,  the  business  and  city  area  proper  is  sup- 
plied by  means  of  a three-wire  continuous-current  system 


of  mains  with  400  volts  across  the  outers.  These  are  laid 
throughout  the  greater  part  of  the  city  underground,  on  the 
solid  system,  lead  sheathed,  paper-insulated  cable  being 
usually  employed.  In  the  outskirts  of  the  city  area  hard-drawn 
copper,  overhead  mains,  supported  on  jarrah  or  ironbark 
poles,  are  used. 

In  the  suburban  areas,  distribution  is  effected  by  means  of 
the  single-phase  alternating-current  system,  in  which  ii.t. 
concentric  feeders  at  2,000  volts  are  run  underground,  on 
the  solid  system,  to  a number  of  transformer  sub-stations  placed 
beneath  the  pavements.  Secondary  distribution  on  the  three- 
wire  system  with  400  volts  between  the  “outers  ” is  carried  out 
entirely  above  ground  by  means  of  bare,  hard  drawn,  copper 
cables,  supported  on  poles.  The  proper  material  for  poles 
has  been  the  subject  of  much  consideration,  for  Adelaide 
is  much  infested  by  the  white  ant.  Ant-proof  qualities  are 
popularly  attributed  to  jarrah,  but  the  company  is  con- 
tinually coming  across  cases  in  which  the  white  ant  does 
damage.  It  will  eat  away  the  jarrah  troughing  of  the 
mains  laid  on  the  solid  system,  down  as  far  as  the  pitch  ; in 
fact,  in  another  Australian  city  it  has  even  been  accused  of 
consuming  the  pitch  and  a portion  of  the  lead,  thus  bringing 
about  a “ short.”  Poles,  apparently  sound,  are  upon  ex- 
amination found  to  be  supported  only  by  the  skin  of  paint 
on  the  outside,  and  short  circuits  have  taken  place 
at  the  tops  of  30  ft.  poles,  supporting  special  terminal 


devices,  in  consequence  of  the  ants  having  bored  up  through 
the  centre  of  the  pole  and  built  their  nests  under  the  metal 
cap  covering  the  terminals,  until  the  whole  colony  was 
suddenly  cremated.  The  company’s  experience  is  that 
ironbark,  obtained  from  New  South  Wales,  is  considerably 
better  in  its  ant  resisting  qualities  than  even  the  well 
known  jarrah. 

It  was  decided  some  two  years  ago  to  shut  down  the 
separate  station  at  Port  Adelaide  and  to  change  the  supply 
over  from  continuous  current  to  alternating  current  and 
connect  it  with  the  main  power  house  in  Adelaide  proper, 
by  means  of  a transmission  line,  nine  miles  long  ; this 
transmission  line  is  underground  at  both  ends,  where  it 
passes  through  busy  streets,  but  for  the  greater  part  of  the 
distance  it  runs  overhead  along  a country  road.  The  overhead 
portion,  consisting  of  bare  hard- drawn  copper,  is  supported 
on  ironbark  poles  by  means  of  special  extra  high  tension 
insulators,  glazed  a dark  colour  so  as  to  afford  less  temptation 
to  owners  of  catapults  and  rifles,  and  is  so  arranged  that  the 
“ outer  ” is  split  into  two  cables  of  half  the  sectional  area  of 
the  “ inner  ” and  placed  below  the  latter,  the  “ inner  ” 
taking  the  topmost  position  on  the  pole.  At  intervals  along 


each  span,  short  lengths  of  wireconnect  the  two  halves  of 
the  “ outer,”  forming  a kind  of  cradle  into  which  the 
live  “inner”  oould  fall  in  case  of  breakage,  thus  short- 
circuiting  the  line  and  blowing  the  fuses  at  the  supply  end. 
At  the  supply  station  the  pressure  is  stepped  up  from  the 
2,000  volts  pressure  for  the  suburbs  immediately  surrounding 
Adelaide,  to  4,000  volts,  and  this  is  distributed  at  the  Port 
Adelaide  end  on  the  three-wire  overhead  system  with  400 
volts  between  the  “ outers,”  thus  corresponding  exactly  with 
the  supply  given  on  other  portions  of  the  system.  Another 
similar  line  about  8 miles  long  is  shortly  to  be  constructed 
to  supply  the  small  coastal  residential  town  of  Glenelg. 

The  following  statistics  are  interesting  : — 

The  population  of  Adelaide  and  suburbs,  together  with 
Port  Adelaide  and  Glenelg,  is  about  150,000. 

The  area  of  the  districts  actually  covered  by  the  private 
Act  is  of  very  great  extent,  namely,  about  G7  sq.  miles. 

The  connections  total  the  equivalent  of  about  129,334 
30- watt  lamps,  and  about  1,832  h.i*.  in  motors  are  included. 

The  output  during  the  past  12  months  was  1,575,019 
units,  and  it  is  very  rapidly  increasing  from  year  to  year  ; 
39-6  miles  of  h.  and  l.t.  cable  have  been  laid  underground, 
and  the  electric  supply  i3  available  along  82  mile3  of 
street. 

The  company  has  just  lately  arranged  with  the  Tramways 
Trust  for  the  supply  of  about  l£  million  units  per  annum 
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until  such  time  as  the  trust  shall  have  completed  its  own 
power  house  ; for  this  the  pressure  will  be  boosted  by  a 
specially  constructed  and  compounded  motor-generator  of 
200  K\v.  capacity,  in  series  with  the  main  current.  The 
Adelaide  tramways  system  is  at  the  present  time  being 
changed  over  from  horse  to  electric  traction,  and  is  a very 
large  undertaking,  some  70  miles  of  track  being  under  con- 
version. This  is  being  carried  out  by  a Municipal  Tram- 
ways Trust,  whose  chief  engineer  is  Mr.  W.  G.  Goodman. 

The  head  office  of  the  Adelaide  Electric  Supply  Co.  is  at 
Finsbury  Pavement  House,  London,  but  there  is  a local 
advisory  board  in  South  Australia. 

The  writer  is  indebted  to  the  company’s  manager,  Mr.  F.  W. 
Clements  (who,  by  the  way,  is  also  engineer  and  manager  of 
the  Melbourne  Electric  Supply  Co.,  Ltd.)  and  its  engineer, 
Mr.  Wheadon,  for  the  kindly  assistance  which  enabled  him 
to  prepare  this  article. 


THE  MAN  OF  RESOURCE. 


By  C.  A.  SMITH,  B.Sc.,  A.M.I.E.E. 


The  Public,  the  Inventor  and  the  Apprentice. 
The  Electrical  Review  told  us,  in  a striking  leading 
article, * that  “ it  is,  indeed,  wholly  erroneous  to  imagine  that 
the  majority  of  our  adult  population  are  in  search  of  know- 
ledge of  any  kind.  The  person  who  attempts  to  teach  them 
by  pen  or  by  word  of  mouth  is  guilty  of  presumptuous  sin.” 
But  that  statement  is  only  partially  correct.  You  cannot 
balance  it  with  the  proven  fact  that  the  self-education  and 
“ get  on  or  get  out  ” books  have  phenomenal  sales.  You 
cannot  neglect  the  strength  of  the  public  appetite  for 
“ Science  Bits  ” and  the  paragraphs  about  radium  and  “ The 
Electric  Gun.”  The  public  are  willing  to  search  (in  a 
desultory  manner,  it  is  true)  for  knowledge  of  a kind,  but  it 
must  be  served  up  to  tickle  the  public’s  palate. 

What  the  British  public  seem  hopelessly  to  lack  is  the 
power  of  concentration. 

The  same  evil  is  apparent  in  the  evening  student  at 
technical  schools.  It  is  staying  power  that  is  wanted.  Only  too 
frequently  during  the  race  the  student  gets  “ winded  ” and 
drops  out.  Contrast  the  attendance  at  evening  classes  at 
the  beginning  and  the  end  of  the  session.  In  some  cases 
the  authorities  at  the  school  are  to  blame.  They  are  quite 
content  for  a student  who  has  been  at  work  all  day  to  take 
up  four  or  five  evenings  a week  at  the  technical  school. 
Frequently  no  home  work  is  done  in  one  subject ; interest 
flags  ; the  result  is  inevitable.  The  student  gets  his  tuition 
practically  free,  and  he  does  not  value  it  much  above  the  coin 
which  gains  him  entrance  to  the  class. 

The  technical  schools  and  colleges  are  in  danger  of  attempt- 
ing to  teach  too  many  subjects.  It  is  not  at  all  unusual  for 
an  evening  student  to  be  taking,  during  a winter  session, 
instruction  of  the  Board  of  Education  “ stage  two  ” order, 
in  steam,  applied  mechanics  and  machine  drawing. 
Frequently  a fourth  subject,  such  as  mathematics  or  elec- 
tricity and  magnetism,  is  taken  ; and  if  the  first  two  and 
the  last  subject  mentioned  above  are  to  be  understood,  then 
laboratory  instruction  is  essential.  There  are,  of  course, 
students  of  great  ability  who  can  carry  the  load,  but  we 
must  lay  out  our  programme  for  the  average  student,  and 
unless  a lecturer  is  well  aware  of  the  great  ability  of  the 
student,  he  should  strongly  advise  him  to  concentrate  upon 
not  more  than  two  subjects.  Unfortunately,  the  Board  of 
Education  grants  are  given  on  the  attendances  ; there  is, 
therefore,  every  encouragement  given  to  the  authorities  to 
overload  the  student  and  to  sow  seed  for  spasmodic  efforts. 
A glance  at  a time-table  before  me  as  I write  reminds  me 
of  the  story  of  the  Quaker  lady  and  Southey.  After  the  poet 
had,  with  no  little  satisfaction,  explained  how  he  studied 
Spanish  at  breakfast,  Portuguese  when  shaving,  wrote  poetry 
from  8 to  5 — how,  in  a word,  every  minute  was  occupied 
in  reading,  writing,  eating,  exercise  or  sleeping — she  replied, 
“ and  friend,  when  dost  thee  think  ? ” 


* May  16th,  1906,  “The  Attitude  of  the  Public  towards  Science,” 


The  three  greatest  factors  in  this  life  are  will,  imagination 
and  concentration.  An  acorn  cannot  grow  unless  it  has  a 
fit  soil,  and  the  student  will  never  really  learn  until  he  has 
been  taught  to  think  for  himself.  The  average  products  of 
the  evening  classes  of  this  decade  are  apt  to  resemble  human 
gramophones.  For  a time  they  possess  an  encyclopaedic 
knowledge  of  certain  facts  connected  with  science — and 
then  they  gradually  forget  most  of  it.  It  seems  a pity  to 
set  such  store  on  memory,  when  it  is  hard  common-sense 
that  is  so  often  required. 

John  Milton,  two  and  a half  centuries  ago,  told  us  that 
“ though  a man  have  all  the  tongues  that  Babel  cleft  the 
world  into,  yet  if  he  has  not  studied  the  solid  things  in 
them,  as  well  as  the  words  and  lexicons,  he  were  nothing  so 
much  to  be  esteemed  a learned  man,  as  any  yeoman  or 
tradesman  competently  wise  in  his  mother  dialect  only.”  It 
is  the  complete  education  which  is  needed. 

In  London  there  is  a great  tendency  for  a student  to 
acquire  nomadic  habits.  Many  wander  in  and  out  of 
technical  colleges,  like  stray  ions.  There  is  no  disguising  the 
fact  that  there  is  a tendency  to  overrate  the  importance  of 
numbers  at  a college.  There  is  also,  unfortunately,  consider- 
able overlapping.  No  one  objects  when  the  boy  leaves  the 
Board  School,  and  passes  on  to  a more  advanced  centre 
of  learning  ; but  what  should  we  think  if,  at  every  Board 
School,  they  offered  to  coach  for  the  London  final  B.A. 
and  B.Sc.  ? Yet  many  technical  schrols  are  making 
efforts  to  send  men  in  for  the  “final.”  Why  should  they 
not  concentrate  on  trade  school  work  ? Co-operation  is 
needed.  The  polytechnics  and  the  colleges  should  concen- 
trate upon  the  type  of  instruction  most  suitable  to  the 
majority  of  their  students.  The  lecturer  suffers  from  this 
tendency  to  cover  such  a large  range  of  subjects.  Most 
lecturers  involuntarily  suffer  from  the  same  complaint  as 
Southey  ; their  time  table  gives  them  but  little  chance  to 
think.  Too  often  a steam  hammer  is  used  to  crack  a nut. 
Men  capable  of  doing  original  research  teach  very  elementary 
subjects,  as  well  as  those  which  are  considered  advanced. 
The  teacher  cannot  concentrate.  Perhaps  the  State, 
or  the  business  man  who  we  hope  will  endow  technical 
colleges,  does  not  fully  appreciate  the  value  of  research. 
The  Electrical  Review  for  May  15th,  1908,  says  that  it 
is  the  public  who  do  not  appreciate  these  things.  But  are 
we  sure  that  the  public  cannot  be  led  to  take  a deeper 
interest  in  such  matters  ? 

There  is  no  publication  in  this  country  which  fills  the 
same  niche  as  does  The  Scientific  American  across  the 
Atlantic.  But  the  circulation  of  semi-technical  and  work- 
shop journals  among  the  mechanics  is  an  encouraging  sign. 
It  is  clearly  much  better  for  the  artisan  to  be  interested  in 
details  connected  with  his  work  than  in  Scrappy  Sits. 

There  seems,  however,  no  paper  suitable  to  the  man  who 
knows  not  science  but  who  wants  to  read  about  things 
scientific.  It  would  need  a great  deal  of  energy  to  found 
such  a publication,  and  success  is  not  certain.  But  it  is 
curious  that  no  attempt  has  been  made  in  such  a direction. 

Practical  Research. 

Prof.  Churten  Collins,  an  authority  on  literatuie,  says  that 
science  is  attracting  the  greatest  intellects  into  its  ranks. 
Every  Bide  of  our  life,  from  the  cradle  to  the  grave,  is 
touched  by  the  works  of  the  inventor.  The  public  are 
aware  of  this  fact.  Is  it  then  hopeless  co  attempt  to  influence 
public  opinion  concerning  the  value  to  this  country  of 
invention  and  research  ? 

There  is  a very  popular  idea  that  research  work  at 
college  must  necessarily  mean  that  the  member  of  the  staff 
who  conducts  it  should  be  divorced  from  his  students.  It 
must  have  been  with  this  thought  in  his  mind  that  Mr. 
James  Swinburne,  when  addressing  the  students  of  the 
Institution  of  Electrical  Engineers,  said  : “ There  is  no 
more  baneful  influence  on  the  technical  advancement  of 
this  country  than  the  Royal  Society  ideal  in  science.”  But 
is  it  necessary  that  research  should  embrace  only  subjects 
that  are  caviare  to  the  million,  and  that  may  not  become  of 
any  practical  value  till  long  after  the  professor’s  death  ? 
May  not  research  include  things  that  we  should  like  to  know 
now,  and  that  would  assist  in  the  commercial  struggle  with 
other  nations  ? Surely  this  kind  of  work  is  just  what 
would  be  excellent  teaching  for  the  student.  He  would 


be  getting  a good  inkling  of  the  actual  conditions  of 
the  work  he  would  have  to  do  later.  And  there  are 
numerous  practical  problems  coming  well  within  the 
region  of  research  that  would  be  very  instructive  indeed 
in  working  out,  and  that  would  be  of  immense  value  to  the 
nation  when  solved. 

The  New  Max. 

The  Elementary  Education  Act  of  1872  has  brought  into 
existence  a new  type  of  mind.  There  has  been  so  much  talk 
about  the  “new  woman,”  that  we  are  apt  to  overlook  the 
comin-  of  the  “ new  man.”  The  old  apprenticeship  system 
is  cr0ne ; the  boy  in  the  works  frequently  does  not  get  the 
opportunity  to  learn  a trade  thoroughly.  Sometimes  he 
drifts  into  a small  repair  shop,  and  gets  to  the  stage  of 
“ Let Vave-a-look-at-it  ” mechanic.  Attention  has  been 
drawn  in  these  columns  to  the  excellent  trade  schools  of  1 . 

Stanley  at  Norwood.  It  might  be  possible  for  some  of  he 
technical  schools  to  formulate  day  classes  for  lads  on  the 
same  general  plan.  It  is  our  duty  to  do  something  to 
improve  the  youthful  “ new  man.”  We  must  try  to  make 
him  take  an  interest  in  things  scientific.  He  possesses  quite 
a different  type  of  mind  to  that  of  his  predecessor  of  30 
years  ago,  who  stolidly  pushed  the  plough  and  drove  the 
Lrt  horse.  When  given  the  opportunity  he  usually  takes 
kindly  to  things  mechanical.  Probably,  just  at  present  is 
great  ambition  is  to  become  a chauffeur.  There  is  a penny 
motoring  paper  with  a weekly  circulation  of  50>J00  C0Pies- 
Observe  what  a number  of  these  are  purchased  by  quite 
poor  lads. 

Public  Opinion. 

Perhaps  it  is  true  that  the  public  are  at  fault.  For  some 
hundreds  of  nights  the  public  attended  one  of  the  London 
theatres  in  great  numbers,  to  see  what  to  them  was  a 
comedy.  To  the  deep  thinker,  langh  though  he  might  at 
the  epigram,  there  must  have  been  a feeling  of  tragedy. 

It  is  Pthe  Barrie  play,  “ The  Admirable  Crichton,”  that  is 
referred  to.  The  hero  is  a born  mechanic.  Under 

normal  conditions  he  is  represented  in  the  first  act  as  a 
butler  in  Mayfair.  Suddenly,  owing  to  the  wreck  of  a 
yacht,  the  butler,  the  earl,  the  earl  s nephew  and  three 
' society  girls  all  “return  to  nature.”  The  butler  is  the  man 
of  resource.  He  saves  the  party  from  starvation,  and 

becomes  king  of  the  island.  But  when  the  party  are 
rescued  by  a warship,  then  they  return  to  society  as  built  up 

^Therfis0  only  one  moral  to  be  drawn  from  the  play.  It 
is  that  the  public  class  the  engineer  as  the  man  of  resource 
in  a poor  category.  Politicians  and  lawyers  are  in  the 
habit  of  stimulating  the  public  interest  in  their  doings,  and 
quite  naturally  the  public  regards  them  as  a class  of  m 
with  a very  superior  intellect.  And  this  leads  us  to  wonder 
whether  it  is  worth  while  trying  to  interest  the  public  in 
things  scientific  as  well  as  things  political.  Is  it,  or  is  it 
not,  waste  of  time  and  energy  for  a man  of  commanding 
genius  to  lecture  to  the  public  upon  a scientific  subject . 
These  thoughts  flashed  through  my  mind  four  years  ago  a 
I listened  in  the  Birmingham  Town  Hall  to  Sir  Jive 
Lodge  propounding,  in  his  wonderfully  lucid  fashion,  to  o,00U 
working  men,  the  details  of  our  knowledge  concerning 
radium  In  the  afternoon  he  bad  given  the  same  lecture  to 
a fashionable  audience,  and  in  both  cases 
awaited  eagerlv  every  word.  Mas  he  doing  a great  work, 
or  should  he  have  been  communing  with  himself  in  bis  own 
laboratory?  Surely  he  was  helping  the  ideal  of  a , Civ  c 
University  when  giving  those  lectures.  M hen: Prof  .: ^llvanus 
Thompson  gave  his  Kelvin  lecture,  one  felt  that  a great 
opportunity  had  been  missed.  Surely  the  public  should  have 
gone  in  their  thousands.  Such  an  oration  was  of  as  much 
national  importance  as  a great  enlog*  of  some  politician. 
One  cannot  despise  the  power  of  the  daily  newspapers, 
public  opinion  is  to  be  changed,  it  can  only  be  done  by  the 
weapons  of  the  politician.  The  first  Kelvin  lecture  was 
worthy  of  more  than  one  column  in  the  newspapers, 
we  must  have  imagination  sufficient  to  convince  e pro 
prietors  of  these  great  organs  that  the  public  will  read  an 
gradually  become  interested  in  such  matters. 

It  is  not  altogether  impossible  to  influence  public  opinion 
When  they  can  be  convinced  of  the  need,  taxpayers  will 
cheerfully  agree  to  the  spending  of  millions  upon  ei  uca  ion. 


The  work  of  the  British  Association  and  the  British  Science 
Guild  deserves  every  encouragement.  The  new  l mversities 
are  much  more  in  touch  with  the  million  than  many  of  us 
suDDose.  They  are  also  receiving  the  co-operation  ol  ttie 
local  w'orks  managers.  They  would,  of  course,  welcome 

increased  assistance.  . 

There  are,  therefore,  two  directions  m which  public 
opinion  must  be  influenced.  The  public  must  be  made  to 
grasp  the  need  for  dealing  with  the  youth  who  at  present 
»oes"  to  swell  the  army  of  the  unskilled.  There  must  be 
something  in  the  place  of  the  old  apprenticeship  system  ; 
and  the  State  must  be  more  generous  with  rewards  for  men 
capable  of  invention.  A century  ago  our  countrymen 
allowed  James  Watt  to  pass  away  without  any  thought  of 
honouring  him  until  he  was  dead.  We  have  not  that  lasting 
shame  with  regard  to  Lord  Kelvin  But  we  are  content  to 
see  the  national  honours  showered  almost  exclusively  upo 
the  politicians  and  the  courtiers.  If  we  made  efforts  to 
convince  the  public  that  men,  upon  whose  work  feat  indus- 
tries have  been  built,  are  worthy  of  their  country  s gratitude 
then  public  opinion  would  be  strong  enough  to  insist  that 
they  should  have  their  due. 


REPAYMENT  OF  CAPITAL  : MUNICIPAL 
ELECTRICITY  WORKS  IN  LONDON. 


By  “ INTERESTED.” 


At  the  present  time  the  indebtedness  of  these  municipal 
electricity  supply  stations  is  increasing  too  fast,  and  unless 
a distinct  alteration  is  made  in  the  present  system  of  taking 
n ioan8  an(j  of  repayments,  the  near  future  will  land  some 
ofP  S in  a mreJ  dilemma.  The  sinking  fund  rs  s till 
growing  up  at  a good  pace,  and  it  is  now  high  tune  the 
debt  ceasetl  growing  and  commenced  declining.  Perhaps 
should  apologise  for  again  referring  to  this  subject,  but  I am 
not  going  to  do  so,  because  I consider  the  question  one 

dTe^U^t"he  commencement  or  birth  of  W 
departments,  and  review  the  conditions  governing  the 
capital  borrowed  from  the  sanctioning  authority— the 
London  County  Council.  In  lb.  earl,  stages  *e  periods 
fixed  for  repayments  were  as  follows  freehold  land 
60  vears  • buildings,  culverts,  and  bare  copper  mains,  50 
year  mkeTlO  /ears;  and  20  years  for  all  other  pur- 
Tses’  At  the  start  of  a works  the  usual  custom 
Tas  to  take  the  items  collectively  and  make  one  general  loan 
for  the  whole.  The  usual  term  for  such  a loan  was  42  years. 
When  a general  loan  of  this  description  was  taken  up  the 
lending  authority  required  the  borough  council  to  pass  a 
resolution  to  the  effect  that  all  renewals  and  replacements 

should  be  made,  during  the  currency  of !^ef 
of  revenue  or  from  a sinking  fund  created  for  that  purpose. 
At  a later  date— November,  1906,  to  be  exact  the  Counci 
revised  the  periods  for  repayments  and  decided  upon  the 
following  maxima:  Freehold  land,  60  years;  buildings, 
50  jS  main.,  30  years  ; plant,  20  years  ; house «- 
lions  ( excluding  meters),  12  years  ; and  meters,  10  years. 
Anotte  revision  within  the  next  few  years  would  not  come 
as  a surpS.  Outside  London,  the  usual  average  maximum 
ypcI  bv  fcbc  L.Gr.B.  is  25  yc&rs.  4 i 

fi  Now,  in  the  beginning,  the  long-period  loans  proved  a 

blessing  in  disguise,  and  materially  assisted  the  undertaking 
by  k epi«g  thegamount  of  redemption  low.  Had  the  present 
day  maxima  then  been  in  force,  the  stations  would  have 
experienced  considerably  more  trouble  in  ra^mg^hendfi 
meet.  In  their  infancy  the  stotioiiBbeu^^y^^^t 
I might  say,  of  small  annual  repayments,  but  at 
date  when  most  of  them  are  nearing  maturity,  what  is  the 
pffpct  of  that  privilege  ? Remember  that  the  borough  councils 
fav? re  *vTlo  pa,  for  all  renewals  and  replacements  on 
of  revenue.  The  answer  is  clear.  Sufficient  profit  must  b 
made  each  year  to  cover  the  small  amount  redeemed  ; pay  a 
yet  talfsumfor  interest  on  the  large  amount  of  cap.tal  out- 
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standing  ; and  put  by  sufficient  for  probable  replacements 
and  renewals  in  the  near  future.  What  at  first  appeared  a 
blessing  proves  at  this  juncture  to  be  somewhat  of  a handi- 
cap, and  looks  like  hampering  the  undertakings  in  the  future, 
because  the  interest  charges  will  remain  heavy  for  many  years 
to  come.  I certainly  think  that  the  sum  set  aside  for  re- 
placements and  renewals  is  not  sufficient  for  the  purpose. 

The  annual  return  prepared  by  the  statistical  officer  of 
the  L.C.C.  (P.  S.  King  & Son,  price  Is.)  gives  a wealth  of 
detail  and  much  food  for  thought  in  this  connection,  and  the 
following  figures,  abstracted  from  the  last  report  issued 
(1907-8),  are  well  worth  consideration  : — Total  amount 
borrowed,  £5,907,163  ; total  repayments,  £508,757  ; total 
outstanding,  £5,398,406  ; proportion  repayment  bears  to 
amount  borrowed,  8 6 per  cent.  Since  the  commencement 
of  the  undertakings,  the  contributions  made  in  aid  of  local 
rates  are  £36,695,  and  the  sum  taken  from  the  rates  in  aid  of 
the  undertakings  is  £121,459.  Already  devoted  to  replace- 
ments or  written  off  capital  expenditure,  £107,617  ; balance 
at  Or.  of  renewals  or  reserve,  &c.,  funds,  £126,702,  and  at 
net  revenue  account,  £54,252. 

These  figures  speak  for  themselves.  When  a station  has 
been  in  existence  for  something  like  10  or  12  years,  the 
above-mentioned  proportion  should  be  higher  than  an 
average  of  about  8A  per  cent.  Financially  some  stations  are 
in  more  favourable  positions  than  others,  and  are,  compara- 
tively. speaking,  safe,  but  that  cannot  be  said  of  the 
majority.  A large  sum  has  already  been  expended  in 
renewals  and  replacements,  or  written  off  the  capital. 
Thus,  within  12  years  from  the  commencement,  replacements 
have  become  necessary,  and  some  of  the  original  installation 
has  been  scrapped  or  sold.  Another  few  years  will  neces- 
sitate  expenditure  of  a much  higher  figure  for  the  follow- 
ing reason  : — No  station  would  be  originally  designed  in  such 
a manner  as  to  require  renewals  or  replacements  within, 
say,  five  to  six  years  from  the  start ; therefore,  it  is  evident 
that  the  above-mentioned  sum  has  been  spent  in  the  lastfive 
or  six  years,  and  ordinary  reason  says  that  that  sum  will 
develop  into  a larger  one  in  the  immediate  future.  True, 
nearly  £181,000  is  in  hand  for  this  purpose,  but  that  can- 
not be  confidently  expected  to  grow  to  any  appreciable  extent 
when  constantly  increasing  sums  are  required  for  redemption 
and  interest. 

This  question  of  repayment  of  capital  should  be  approached 
from  a public  point  of  view,  quite  apart  from  any  personal 
or  party  feeling.  I do  not  care  a straw  for  the  ravings  of 
some  people  over  municipal  trading,  taking  that  on  the 
whole.  Facts  are  recorded,  and  figures  can  be  obtained 
with  but  little  trouble,  so,  if  they  choose  to  be  optimistic  in 
this  particular  respect — municipal  electricity  works — they 
are  at  fault.  Many  of  those  interested — more  or  less — in 
this  matter  argue  that  a point  will  shortly  be  reached 
when  borrowing  will  cease,  and  from  that  time  onwards  the  , 
debt  will  annually  be  reduced  until  finally  extinguished. 
That  is  the  hypothesis.  . When  will  that  point  be  reached  ? 
Can  any  fact  be  found  in  the  published  accounts  pointing 
to  the  probability  mentioned  ? The  figures  given  in  the 
L.C.C.  return  fail  to  give  any  clue,  and  the  annual  accounts 
published  from  time  to  time  in  those  journals  devoted  to  the 
electrical  industry  also  fail  to  elucidate  matters  in  this 
respect. 

We  have,  without  doubt,  a mortgage  debt  increasing  at  a 
time  when  it  should  be  falling  off,  notwithstanding  the  heavy 
repayments  being  made,  and,  incidentally,  the  sum  drawn 
annually  from  the  rates  in  aid  of  some  concerns.  Quite 
apart  from  the  money  taken  from  the  rates,  there  are  a few 
instances  where  certain  sums  have  been  paid  in  aid  of  the 
local  rates.  I consider  that  a step  in  the  wrong  direction. 

A far  better  and  safer  course  would  have  been  to  place  the 
surplus  in  a renewals,  depreciation  or  reserve  fund.  The 
undertakings  are  not  at  present  in  a financial  position  strong 
enough  to  submit  to  such  a drain,  and,  Booner  or  later,  will 
feel  the  drought.  In  these  hard  timeB  a little  relief  is  very 
welcome,  and  councils  must  be  excused  for  occasionally 
taking  the  surplus  from  the  electricity  department  to  assist 
the  local  populace,  but  that  practice  must  on  no  account 
become  general. 

'\  o a certain  extent  the  recently  inaugurated  custom  in 
some  districts  of  taking  up  loans  repayable  over  short  periods, 
i e.,  less  than  the  maximum  period  allowed  by  the  L.C.C. , is 


a step  in  the  right  direction,  and  might  be  extended  with 
advantage.  Also,  some  form  of  consolidation  scheme 
whereby  various  loans  are  grouped  together,  so  as  to  shorten 
the  period  of  repayment  for  some  of  the  original  ones,  might 
be  adopted.  Were  councils  to  persist  in  taking  up  their 
loans  on  a short  repayment  scale,  and  to  put  all  surplus  on  one 
side  for  the  purpose  of  replacing  plant,  &c.,  which  becomes 
obsolete  or  inefficient  owing  to  the  installation  of  larger  units 
or  modern  improvements,  and  for  renewals,  then  the  matter 
would  be  well  taken  in  hand,  and  the  sinking  fund  might 
really  sink.  The  burden  would  become  a heavy  one  after  a 
few  short-period  loans  were  obtained,  but  the  load  will  have 
to  be  tackled  soon  in  order  to  safeguard  the  future. 

Speaking  generally,  the  ratepayer  seldom  takes  much 
interest  in  the  local  electricity  supply  works.  Occasionally 
a few  remarks  on  his  rate  notice  may  serve  to  fan  into  a glow 
some  few  sparks  of  thought,  but  thinking  of  just  how  and 
when  he  can  meet  the  demand  soon  damps  them  again. 
By  some  means  he  should  be  induced  to  watch  the  figures, 
and  weigh  up  the  pros  and  cons  for  himself.  Then,  perhaps,' 
the  future  position  of  the  electricity  department  would  receive 
a greater  share  of  attention  from  those  elected  to  manage 
the  undertakings.  Perhaps,  after  all  is  said,  the  auditor  will, 
by  dropping  a gentle  hint  in  his  report,  be  the  means  of 
awakening  the  management,  and  show  them  what  a serious 
outlook  the  future  has,  and  that  immediate  attention  is 
required  on  their  part. 


A SLIPWAY  HAULAGE  GEAR  FOR  FRANCE. 


An  electrically-operated  winch  was  recently  built  by  Messrs.  Clarke, 
Chapman  & Co.,  Ltd.,  of  Qateshead-on-Tyne,  for  an  important 
French  firm  of  contractors.  It  is  designed  to  haul  a load  of  30  tons 
at  the  rate  of  5 ft.  per  minute  by  means  of  chain  cables,  and  is,  there- 
fore, capable  of  dealing  with  medium  sized  vessels.  Its  overall 
dimensions  are  only  10  ft.  3 in.  x 11  ft.  6 in.  x 6 ft.  3 in.  high. 
The  economy  in  space  and  material  is  effected  by  introducing  chain 
cable  lifters  as  used  in  windlasses,  in  place  of  the  usual  drum  for 
use  with  steel  ropes.  The  effective  diameter  of  the  cable  lifter  is 
2 ft.,  and  the  cable  as  drawn  over  the  lifter  is  dropped  into  a tank, 
as  in  the  case  of  anchor  cables  on  board  ship. 

A drum  to  accommodate  a rope,  which  would  be  nearly  2 in.  in 
diameter,  would  have  to  be  6 or  8 ft.  in  diameter  in  order  to  avoid 
bending  the  rope  too  sharply,  and  as  a wire  rope  of  such  a siz; 


Fig.  1. — View  of  Motor  and  Chain  Wheels. 


could  not  lie  in  more  than  one  layer  on  the  drum  without  speedy 
damage,  the  drum  would  be  fairly  wide  for  any  suitable  length  of 
slipway.  Moreover,  the  large  diameter  of  the  drum  would  involve 
considerable  extra  speed  reduction  to  avoid  installing  a very  low- 
speed  motor,  and  this  would  again  bring  up  the  cost  of  the 
plant. 

The  chain  wheels  are  of  cast-steel,  fitted  with  snugs  carefully 
pitched  to  give  easy  running  of  the  chains.  They  are  keyed  to 
a massive  shaft,  operated  by  a double  helical  spur  wheel  of  cast- 
steel.  The  pinion  rides  loose  on  its  shaft,  and  is  engaged  with  it 
by  means  of  a strong  steel  clutch  when  it  is  required  to  haul  by 
means  of  the  chain  lifters.  The  shaft  carrying  this  pinion  is  driven 
by  worm  gear,  totally  enclosed  in  a cast-iron  box  filled  with  oil, 
and  fitted  with  a roller  bearing  to  take  the  thrust  of  the  worm. 
The  worm  wheel  is  of  special  construction,  consisting  of  a gun- 
met.al  machine-cut  rim  bolted  to  a cast-iron  centre,  the  idea  beiDg 
to  avoid  the  development  of  any  slackness  of  the  wheel  on  the  key 
in  the  course  of  operation,  while  securing  the  advantage  of  the 
gun-metal  teeth.  The  worm  is  of  steel,  cut  from  the  Bolid,  on  a 
shaft  coupled  directly  to  the  motor  spindle. 
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It  is  frequently  convenient,  in  order  to  give  a start  to  the  vessel 
which  has  been  docked  for  repair,  for  manipulating  the  cradle,  or 
other  purposes,  to  have  a warping  gear  which  can  be  operated 
independently  of  the  main  haulage.  This  is  provided  in  this 
instance  by  attaching  a warping  drum  to  the  clutch  pinion  shaft, 
26  in.  in  diameter,  and  having  a warping  speed  of  45  ft.  per  minute. 


as  to  be  under  the  control  of  one  operator.  Our  illustrations  show 
the  general  appearance  of  this  interesting  gear  ; fig.  1 is  a view  of  the 
motor  drive  and  cable  lifter,  while  fig.  2 shows  the  control  side  of 
the  gear,  including  the  drum  controller  for  the  motor,  band  brake 
hand  wheel,  foot  levers,  and  clutch  for  the  chain  lifters. 


AN  ELECTRICAL  CONDITIONING  OVEN. 


Fig.  2. — View  of  Controlling  Gear. 


In  order  that  the  carriage  may  be  held  still  while  the  warping  drum 
is  used,  the  chain  lifters  are  disconnected  from  the  motor  by  means 
cf  the  clutch,  and  a powerful  band  brake  is  provided,  having  hard- 
wood blocks,  operating  on  the  intermediate  sha't  and  controlled  by 
a screw  and  baud  wheel.  There  is  also  on  the  motor  spindle  a post 
brake  operated  by  a foot  lever,  capable  of  holding  the  greatest  load 
that  the  n otor  Can  pull  by  mca' s of  the  warping  drum. 


Electrical  Conditioning  Oven,  Exterior  and  Sectional  Views. 


The  electricsl  part  of  the  equipment  consists  of  a four-pole  series- 
wound  Clarke,  Chapman  motor,  having  a totally  enclcsed  slot- 
wound  drum  armature.  The  motor  runs  at  750  e.p.m.  < n a 550-volt 
circuit,  gives  27  h p.,  and  is  designed  to  have  a temperature  rise  of 
not  more  than  lUG*  F.  on  a rnn  of  one  hour  at  full  load.  It  is 
operated  by  means  of  a controller  capable  of  speed  regulation  by 
means  of  cast-iron  grid  resistances.  The  controller,  foot  levers  for 
brakes  and  clutch  lever  are  all  grouped  at  the  end  of  the  winch,  bo 


The  object  of  this  apparatus  is  to  ascertain  the  percentage  of 
moisture  in  any  fabric  which  might  be  considered  hygroscopic,  as 
the  presence  of  moisture  not  only  affects  the  weight,  but  also  the 
strength  of  the  material.  For  instance,  with  regard  to  the  Bale  of 
wool,  either  in  the  raw  state  or  otherwise,  it  is  obviously  necessary 
for  the  purchaser  to  satis  y himself  that  he  is  paying  for  wool,  and 
not  for  wool  and  water  ; then  again,  when  a mercha  t desires  to 
buy  cloth,  he  not  only  considers  the  appearance  and  weight  of  it, 
but  is  careful  to  test  the  strength  of  it.  This  is  done  by  straining 
various  samples  of  equal  length  and  width  between  two  jaws,  the 
one  fixed  and  the  other  moving  along  a screw,  to  which  is  attached 
an  indicator  which  records  the  breaking  strain  in  pounds. 

It  is  obviously  unfair  to  the  better  class  of  cloth  manufacturers 
for  the  merchant  to  ignore  such  a test  as  this,  and  it  is  just  as 
unfair  that  such  a test  should  ba  carried  out  unless  the  cloth  has 
first  been  conditioned,  as  there  are  many  cloths  which  have  a lower 
breaking  point  when  wet  than  dry. 

The  conditioning  oven  ensures  that  the  fibre  or  cloth  is  free  from 
mois'ure,  or  at  any  rate,  that  the  percentage  of  moisture  remaining 
is  such  as  to  be  a negligible  quantity  when  considering  weight  or 
strength. 

The  object  of  all  conditioning  ovens  is  the  same,  but  their 
construction  differs  slightly  owing  to  the 
heating  medium,  which  up  to  the  present 
has  been  confined  to  gas  or  steam.  The 
steam  oven  is  used  only  where  a supply  of 
steam  is  available  for  power  or  beating 
purposes,  but  where  steam  is  not  available 
gas  is  used.  The  efficiency  of  the  gas- heated 
oven  is  naturally  low,  as  the  air  passing 
through  the  wool  must  not  be  in  contact 
with  the  flame  or  fumes  ; it  is  usually  passed 
over  a series  of  large  copper  plates  on  its 
way  to  the  conditioning  tank  ; this  means, 
then,  that  by  far  the  grealer  percentage  of 
heat  passes  away  to  the  atmosphere. 

In  most  modern  gas-heated  ovens  the  hot 
air  is  driven  through  the  wool  by  means  of 
a fan  or  blower  at  a pressure  such  as  will 
ensure  that  all  moisture  is  taken  away 
with  it.  Obviously,  if  electric  heating 
was  applied  in  the  same  way,  the  expense 
would  prohibit  its  use  ; but,  owing  to  the 
fact  that  the  air  comes  in  direct  contact 
with  the  heating  element  in  the  new 
design,  the  efficiency  is  very  considerably 
increased. 

Referring  to  the  plan,  the  rectangular- 
shaped box  in  the  centre  contains  a number 
of  woven-wire  resistance  mats  arranged 
horizontally  one  over  another.  Surround- 
ing this,  and  insulated  from  it  by  slag  wool, 
is  a chamber  (also  insulated  on  its  outer 
surface)  which  is  really  a spiral  surround- 
ing the  heater.  In  this  spnal,  which  is 
square,  is  a 3 in.  by  3 in.  tube,  which  is 
also  a spiral.  These  tubes  form  the  econo- 
miser of  the  apparatus.  Air  is  blown 
through  the  smaller  tube  by  a Ian,  enter- 
ing at  the  top,  into  the  i ottom  of  the 
heater,  then  up  through  the  wire  mats  into 
the  space  at  the  top.  From  this  point,  by 
means  of  a series  of  ports,  the  air  may 
either  be  directed  through  the  wool,  which 
is  contained  in  the  conditioning  tin,  or  by- 
passed into  the  annular  space  surrounding 
the  oven,  and  thence  down  into  the  larger 
tube  of  the  economiser.  The  latter  method 
is  adopted  when  the  weighing  operation 
takes  place,  as  it  would  obviously  be  im- 
possible to  weigh  the  material  with  a 
pressure  of  air  under  the  tin ; further- 
more, it  is  not  advisable  to  switch  the 
current  off,  as  even  while  weighing  takes 
place  it  is  necessary  to  maintain  the  air 
temperature  in  the  oven  as  near  the  normal 
as  possible,  as  otherwise  the  fabric  would 
absorb  moisture  from  the  atmosphere,  and 
so  give  a misleading  result. 

The  material  rests  in  the  tin  on  gauze  or  perforated  zinc  of  small 
mesh,  and  the  usual  quantity  used  for  conditioning  is  j)  lb-  This 
sample  is  taken  from  the  inside  of  a hale  indiscriminately,  and  the 
percentage  of  moisture  in  the  sample  represents  the  percentage  of 
moisture  in  that  particular  hale.  Directly  above  the  tin  there  is  a 
sensitive  scale,  and  it  is  customary  to  keep  the  scale  balanced 
throughout  the  test  by  adding  weights  on  the  wool  side  to  make  up 
lor  the  Iobs  of  weight  due  to  evaporation, 
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The  whole  apparatus  is  designed  in  a manner  which  ensures  the 
highest  possible  efficiency,  and  that  the  result  aimed  at  has  been 
attained  is  easily  proved  by  noting  the  temperature  of  the  air  at 
the  outlet.  The  temperature  of  the  oven  is  maintained  at  220*  F. 
throughout  the  test,  and  yet  the  outlet  temperature  is  but  a few 
degrees  above  that  of  the  inlet,  and  the  difference  can  only  be 
noted  by  taking  a reading  on  a thermometer.  This  proves  the 
value  of  the  economiser,  which,  it  will  be  noted,  is  similar  in 
principle  to  a feed-water  heater.  A motor  consuming  about  60  watts 
is  quite  large  enough  for  driving  the  necessary  amount  of  air 
through  the  oven  ; the  heaters  consume  only  one  unit  per  hour,  so 
that  the  cost  for  energy  is  but  small,  and  is,  in  fact,  less  than  that 
of  gas  in  the  most  recent  type  of  gas-heated  ovens. 

As  most  modern  textile  mills  are  fitted  with  electrical  plant, 
there  should  be  no  difficulty  in  adopting  this  type  of  oven  generally, 
but  even  if  no  supply  is  available,  it  is  a simple  matter  to  run  a 
small  dynamo  off  the  line  shafting,  to  which  also  the  fan  could  be 
coupled.  In  tuch  a case  the  dynamo  would  merely  replace  the 
motor  ; the  extra  cost,  therefore,  of  such  an  arrangement  would  be 
small. 

One  great  advantage  that  this  oven  has  over  the  gas-heated  oven 
is  that  it  is  ready  for  use  in  five  minutes,  whereas  it  takes  from  30  to 
45  minutes  to  thoroughly  warm  up  the  other,  owing  to  the  fact  that 
a large  mass  of  copper  or  other  metal  has  to  be  heated  up  before 
the  air-blast  can  be  applied.  It  has  many  other  advantages,  the 
chief  of  which  are : — 

It  is  compact. 

It  may  be  moved  from  place  to  place,  and  used  without  trouble, 
so  long  as  there  is  a supply  ot  current  available,  and  a plug  and 
flexible. 

The  temperature  regulation  is  perfect,  and  may  be  controlled 
either  by  regulating  the  amount  of  air  or  by  switching  the  current 
on  or  off. 

It  may  be  used  on  alternating  or  direct  current  at  any  medium 
pressure.  • 

The  apparatus  described  has  been  developed  by  Messrs.  Ellis  and 
Allsopp,  of  the  Bradford  Corporation  electricity  department,  and 
it  is  bound  to  interest  central-station  engineers,  especially  those 
in  the  woollen  and  worsted  districts. 


ELECTRIC  CHAFING  DISHES. 


By  FREDERICK  M.  WEST. 


Chafing-dish  cookery  is  of  quite  early  origin,  and  is  prin- 
cipally used  in  the  preparation  of  those  dainty  omelets  and 
sauces  so  beloved  of  the  French.  It  is  in  America,  how- 
ever, that  it  has  become  most  popular,  and,  probably  driven 
by  the  acuteness  of  the  servant  problem  to  do  much  of  her 
own  cooking,  the  American  housekeeper  has  taken  fuller 
advantage  of  the  comfort  and  pleasure  derived  from  this 
and  similar  appliances.  It  must  not  be  imagined  that 
chafing-dish  cookery  is  a fad  ; it  is  extremely  practical,  so 
much  so  that  the  well-known  cooking  expeit,  Mr.  Herman 
Senn,  has  issued  a book  on  “ Chafing-dish  and  Casserole 
Cookery,”  which  contains  upwards  of  80  recipes  for  the 


Chafing  Dish  in  Usb. 


chafing  dish  alone.  The  following  items  convey  an  idea  of 
its  possibilities  : — Kedgeree  of  fish,  fried  scallops,  soles  a la 
Parisienne,  lobster  patties,  rtehauflY!  of  cold  meat,  fish  toast, 
chicken  croquets,  kidneys  a la  minute,  mutton  cutlets  a la 
minute,  tripe  with  cream  sauce,  Welsh  rarebits,  &c. 

The  chafing  dish  consists  of  a heater,  a water  pan,  a 
blazer,  and  numerous  accessories  Buch  as  egg  poachers,  forks, 
&c.,  all  of  which  would  find  a place  in  the  most  modest  of 
kitchens.  The  part  that  the  cooking  is  done  in  is  the 
blazer,  which  is  used  in  the  same  way  as  the  upper  part  of  a 
double  boiler  or  porringer  for  scalding  milk,  the  essence  of 
he  thing  being  the  cooking  over  hot  water.  Most  chafing 


dishes  at  present  in  use  are  heated  by  alcohol,  but  little  diffi- 
culty should  be  found  in  showing  the  advantages  of  elec- 
tricity over  spirits.  The  cost  for  energy  is  low,  many  of  the 
operations  taking  only  15  or  20  minutes;  a long  one,  for 
instance,  soles  a la  Parisienne,  taking  under  half  an  hour, 
would  cost  about  ^d.  with  electricity  at  Id.  per  unit. 

A useful  service  is  in  the  preparation  of  supper  dishes ; 
these  can  be  partially  cooked,  and  then  completed  upon  the 
return  of,  say,  a theatre  party,  and  a warm  supper,  perfectly 
cooked,  enjoyed  without  troubling  the  servants.  Its  value 
in  a sick  room  for  heating  milk,  &c.,  is  obvious ; also  the 
water  pan  can  be  used  separately  as  a saucepan. 

The  price  is  about  40s.,  and  they  are  usually  rated  at 
200  watts  for  the  low  heat  and  GOO  watts  at  full  heat. 
They  form  useful  presents,  and  would  well  repay  pushing, 
as  their  use  would  do  much  to  advertise  the  convenience, 
practicability  and  low  cost  of  electric  cooking. 


AN  ELECTRICALLY-OPERATED  TURBINE 
FIRE-PUMP. 


[BY  OUR  BERLIN  CORRESPONDENT.] 


The  voluntary  fire  brigade  of  Wiadhofen-on-Ybbs,  Austria, 
has  recently  adopted  a novel  type  of  electrically-operated 
fire  engine,  designed  as  a four-stage  high-pressure  turbine 
pump. 

This  pump  is  able  to  throw  upwards  of  400  litres  of  water 
per  minute  through  two  lines  of  hose  to  40  metres  distance, 
and  comprises  a cast-iron  housing,  bucket-wheels,  a nickel- 
steel  shaft,  and  two  ring-lubricated  bearings.  The  shaft  is 
perfectly  balanced  in  regard  to  axial  thrusts,  and  is  coupled 
by  an  elastic  clutch  to  a 10-h.p  150-volt  three-phase  motor 
with  slip-ring  armature. 

The  pump,  motor  and  accessories  are  mounted  on  a four- 
wheel  car  fitted  with  excellent  springs.  This  car  contains  in 
its  forepart  seating  accommodation  for  four  men,  and  in  the 
rear  standing  accommodation  for  three,  care  being  taken  to 
reduce  the  dimensions  and  weight  of  the  car  while  providing 
room  for  as  many  passengers  as  possible,  and  rendering 
operation  as  easy  as  it  can  be  made. 

Immediately  beside  the  motor  is  located  the  motor  starter, 
a three-pole  lever  switch  with  fuses,  and  between  the 
pump  and  motor  the  amperemeter,  carried  by  an  iron  fork. 
Below  the  electromotor  there  is  fixed  to  the  underframe  of 
the  car  a cable  drum  fitted  with  three  slip-rings  and  three 
pairs  of  carbon  brushes.  This  cable  drum  is  operated  through 
a simple  hand-crank  fixed  to  an  extension  of  the  shaft.  The 
motor  is  protected  against  moisture  by  a half-round  sheet 
metal  case. 

The  pump  motor  is  connected  to  the  electrical  mains 
by  means  of  plug  contacts,  or  by  hook  couplings  consisting  of 
metal  hooks  roughened  on  the  inside  so  as  to  remove  the 
oxidised  skin  of  bare  conductors  and  to  obtain  a satisfactory 
contact.  From  these  couplings,  which  are  fixed  to  three-part 
bamboo  rods  of  about  6 metres  total  length,  a flexible  cable 
of  60  sq.  mm.  section  and  about  10  metres  long,  terminating 
in  a well -insulated  three-core  rubber  - insulated  cable  of 
3 x 60  mm.,  with  galvanised-iron  wire  sheathing,  leads 
to  the  engine.  Hook  contacts  are  used  only  in  con- 
nection with  overhead  conductors,  and  are  readily  fixed  at 
any  point  of  the  line  without  any  disturbance  in  the  service. 
Plug-contacts  are  mainly  used  in  connection  with  under- 
ground circuits,  the  necessary  contact  boxes  being  installed 
close  to  the  water  hydrants. 

Being  able  to  carry  a length  of  cable  of  several  hundred 
metres,  the  pump  can  he  operated,  within  certain  limits,  at 
any  place  desired. 

Two  ordinary  candle  lanterns  are  used  to  light  the  pump 
on  its  way  to  the  site  of  the  fire;  two  32-c.P.  electrical 
incandescent  lamps  in  each  of  the  lanterns,  as  well  as  an 
incandesoent  lamp  fixed  above  the  amperemeter,  are  con- 
nected to  the  circuit  during  the  operation  of  the  pump. 

A special  electrical  detachment  of  the  fire  brigade  has 
beeu  organised  for  handling  the  pump  and  carrying  out  any 
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wo*  required  during  fires  for  tfie  prevention  of  accidents 

on/I  breakdowns  in  S6rvic0.  • , .■  nii  4-v»o  loo/iinnr  narifti's  for  csfcimRtcs  for  the  work, 


and  breakdowns  in  service. 

On  the  occasion  of  public  tests  recently  made,.  a jet 
60  metres  in  height  was  thrown,  li  minutes  after  arrival. 


in  all  the  leading  technical  papers  for  estimates  tor  the  work, 
each  firm  competing  to  submit  their  own  scheme  for  the  duty 
required.  Messrs.  White’s  proposals  and  drawings  were 
selected  after  careful  consideration  of  a large  number  of 
propositions  submitted  by  the  leading  conveying  firms,  not 
only  of  this  country,  but  also  from  America  and  the  Con- 
tinent, so  that  the  matter  assumed  a kind  of  international 
competition,  and  it  is  gratifying  to  think  that  British  enter- 
prise and  invention  were  found  equal  to  the  occasion. 


Fig.  2. — Return  Terminal  for  Ropeway. 


It  will  be  seen  that  the  plan  adopted  is  an  aerial  wire 
opeway  on  Messrs.  White’s  patent  principle,  with  automatic 
ipping  of  the  ashes  wherever  required,  as  clearly  shown  in 
ig.  1 whilst  the  empty  carriers  proceed  onward  without 
topping  or  being  handled  in  any  way,  and  are  automatically 
:onveyed  around  the  return  terminal,  as  shown  in  fig.  ‘2,  so 
,hat  the  carriers  are  never  touched  by  hand  after  leaving  the 
oading  rail,  until  they  arrive  back  again  at  the  loading 
erminal,  where  they  are  automatically  disengaged  from  the 
lauling  rope,  and  then  stand  ready  for  loading  again,  as  shown 

In  order  not  to  interfere  in  any  way  with  ground  traffic, 
it  was  found  necessary,  in  the  first  place,  to  elevate  the  load- 
ing rail  of  the  installation  to  a height  of  17  ft.  above  the 
trrnnnd  level.  The  ashes  are  collected  in  the  basement 


Electrical  Fire  Pump. 


The  main  advantages  of  this  fire  eDgine,  which  has  been 
designed  by  Herr  J.  Reiner,  manager  of  the  Maidhofen 
municipal  electricity  works,  are  as  follows 

Increased  rapidity  in  getting  into  working  order  ; reduc- 
tion in  first  cost,  weight  and  space  requirements  ; increased 
simplicity  and  safety  in  operation  (due  to  the  absence  of  any 
complicated  driving  gear  or  valves)  ; reduction  in  the  wear 
and  tear,  and  cost  of  operation,  the  current  being  in  most 
cases  derived  free  of  charge  from  the  city  mains. 

For  smaller  outputs,  the  same  type  of  fire  engine  could 
be  mounted  on  a two- wheel  barrow  handled  by  one  man, 
and  would  constitute  an  excellent  fire  extinguisher  for 
factories,  store-rooms,  farms,  theatres,  &c. 


an  aerial  ropeway  installation. 


We  illustrate  herewith  a novel  and  expeditious  method 
of  automatically  disposing  of  waste  ashes  from  steam  boilers, 
as  installed  by  Messrs.  Richard  White  & Sons,  engineers,  of 


Fig.  1. — Automatic  Ash  Tipper. 


Widnes,  for  the  Sheffield  Corporation  at  their  Neepsend 

generating  station.  . , , . , 

Some  time  ago,  Mr.  S.  E.  Fedden,  the  city  electrical 
engineer,  with  a view  to  adopting  the  best  means  of  distn- 


Fig.  3. — Loading  Terminal  at  Boiler  House. 


[erneith  the  boilers  in  ordinary  tipping  wagons,  each 
ron  holding  £ cb.  yd.  of  material,  and  running  on  a light 
mway  of  2 ft.  gauge.  The  wagons  are  then  run  to  an 
itric  hoist  iust  outside  the  boiler  house,  by  which  they 
raised  to  a height  of  40  ft.  above  the  basement  level, 
re  the  contents  of  the  wagons  are  tipped  into  a hopper 
54  cb.  ft.  capacity,  the  arrangement  being  clearly  shown 
the  accompanying  view. 


From  this  hopper  the  ashes  fall  through  a shoot,  controlled 
y a hand  lever,  into  the  boxes  of  the  ropeway  icarriers 
standing  on  the  loading  rail. 

The  carrier  is  then  engaged  with  the  hauling  rope  by 
means  of  the  patent  gripper  provided,  which  conveys  the 
oad  along  1 he  ropeway  as  shown  in  fig.  4,  until  it  reaches 
the  automatic  tipper,  as  already  described. 


LEGAL. 


Fio.  4. — Ropeway,  showing  Intermediate  Support. 

The  hauling  rope,  which,  of  course,  is  endless,  and  is 
constantly  running  when  the  ropeway  is  at  work,  is  driven 
by  means  of  an  ordinary  fleeting  wheel,  which  is  connected 
with  worm  gearing,  driven  by  an  electric  motor. 

The  loading  terminal  is  of  special  design,  with  a loading 
rail  curved  to  an  exact  circle,  so  that  the  terminal  itself  can 
be  readily  turned  round  to  face  any  part  of  the  tipping 
ground  without  interfering  with  its  position  with  respect  to 
the  loading  hopper,  a central  pivot  maintaining  its  correct 
alignment. 

The  automatic  return  terminal  is  mounted  on  eight  steel 
wheels  running  on  a pair  of  rails,  as  shown  in  fig.  2,  so 
that  as  the  ground  around  it  is  filled  up  in  course  of  time 
by  the  tipping,  the  terminal  itself  can  be  moved  along.  In 


Dbvonport  Corporation  v.  The  Devonpobt  and 
District  Tramways  Co. 

At  Devonport  on  Wednesday  and  Thursday  last  week,  the  165 
summonses  issued  by  the  Corporation  against  the  Devonport  and 
District  Tramways  Co.,  with  regard  to  the  disconli nuance  of  the 
serYice  on  the  lines  leased  by  the  Corporation  to  the  company  came 
before  the  Borough  Magistrates.  Seventy-one  summonses'  were 
for  failing  to  run  at  least  four  cars  each  way  in  the  morning  and  in 
the  evening,  at  the  hours  thought  by  the  Corporation  most  con- 
venient for  artisans,  mechanics,  &c.,  on  the  lines  leased  to  the  com- 
pany in  pursuance  of  a certain  agreement,  from  January  18th  to 
April  10th,  1909.  Eighty-four  summonses  were  for  failing  to 
comply  with  a lease,  &c  , by  not  providing  on  the  leased  lines  such 
cars  as  were  reasonably  required  by  the  Corporation  in  the  public 
interests  from  January  17th  to  April  10th,  1909. 

Mr  R J.  Pittall  (town  clerk)  appeared  for  the  Corporation,  and 
Mr.  Eustace  Hills  for  the  company. 

Mr.  Fittall  proposed  an  arrangement  for  abbreviating  the 
proceedings,  but  Mr.  Hills  said  that  important  questions  of 
principle  were  involved,  and  he  could  not  make  any  admission  such 
as  Mr.  Fittall  asked. 

Mr.  Fittall  asked  for  judgment  upon  the  whole  of  the 
summonses.  He  proceeded  to  detail  the  circumstances  which 
led  to  the  discontinuance  of  the  service  on  the  leased  lines 
since  January  16th  last,  particulars  of  which  have  already  been 
published  in  these  columns  (June  25th).  He  said  the  company 
contended  that  through  financial  disability  they  had  been  unable  to 
comply  with  the  notice  given  by  the  Corporation.  It  was  an  impor- 
tant matter  that  the  ratepayers  of  the  borough,  who  had  £62  000 
invested  m the  leased  lines,  should  not  have  those  lines  lying  idle 
in  the  streets.  During  the  six  months  since  the  cars  ceased 
running  upon  the  leased  lines,  the  company’s  takings  had  decreased 
£2,445,  or  £94  a week,  compared  with  the  corresponding  period  of 
last  year.  If  the  company  were  not  willing  to  run  a service  on 
these  lines,  and  the  Bench  agreed  with  the  contention  he  put  before 
them,  and  also  agreed  that  the  requirements  of  the  Corporation 
were  reasonable  and  in  the  public  interest,  he  would  ask  them  to 
impose  the  maximum  penalty  of  £5  a day,  because  of  the  great  public 
inconvenience  caused.  This  was  the  only  effective  remedy  that  the 
Corporation  had  against  the  company. 

Evidence  for  the  Corporation  was  given  by  Mr.  Rupert  Rovle 
(assistant  town  clerk),  Aid.  Tczer  (chairman  of  the  Tramways 
Committee)  and  Mr.  C.  R.  Everson  (manager,  Plymouth  Corpora 
tion  Tramways,  who  considered  that  the  service  required  by  the 
Corporation  was  reasonable  in  the  interests  of  the  riding  public\ 
Mr.  Hills  addressed  the  Bench  for  the  defence.  The  only  thing 
they  were  concerned  with,  he  said,  was  whether  the  Corporation  were 
entitled  to  the  penalties  they  were  seeking.  If  the  Bench  found  that 
the  requirements  could  only  be  complied  with  at  very  serious  financial 
loss  to  the  company,  so  as  to  be  to  a trading  company  practically  im 


Fig.  5. — Elevation  op  Aerial  Rope-Way  Installation. 


this  way  it  will  be  seen  that  the  whole  installation  can  be 
moved  round  fanwise  for  a total  length  of  190  ft.,  so  that  in 
time  the  whole  of  the  low  ground  to  the  left  of  the  ropeway 
will  be  automatically  filled  up.  The  whole  of  the  hauling 
rope  sheaves  are  mounted  on  roller  bearings,  and  only 
occasionally  require  lubricating,  whilst  an  automatic  lubri- 
cator on  one  of  the  carriers  provides  for  keeping  the  carrying 
ropes  properly  lubricated. 

The  carrying  ropes  are  of  lock  coil  construction,  giving 
easy  and  smooth  running  to  the  carrying  sheaves,  whilst  the 
standard  (see  fig.  2)  is  provided  with  White’s  improved 
form  of  rope  saddle,  giving  a long  bearing  for  the  carrying 
rope  with  easy  running  of  the  carrying  wheels. 

The  whole  installation,  including  the  loading  and  dispatch 
of  the  carriers,  is  worked  by  one  man,  so  that  it  will  be  seen 
that  the  actual  cost  of  disposing  of  these  ashes  is  ex- 
ceedingly small. 


possible,  be  would  ask  them  to  say  that  whatever  might  have  been 
the  condition  of  thiDgs  months  or  years  ago,  at  the  time  that 
requirement  was  made,  it  was  not  reasonable  in  the  interests  of  the 
public.  The  notice  given  on  January  4t,h  was  in  effect,  bad,  and 
the  company  were  entitled  to  have  the  summonses  dismissed  on  the 
ground,  that  it  was  not  a requirement  by  the  Corporation  at  all. 
There  was  no  resolution  of  the.  Corporation  until  January 
14th.  The  notice  being  ,bau,  . aa  being  the  founda- 
tion of  the  proceedings,  the  company  on  that  account  were 
entitled  to  a decision  in  their  favour.  It  was  clear  that  whatever 
might  have  been  the  condition  of  thiDgs  in  1904,  1905,  or  1906,  on 
January  17th,  1909,  taking  all  the  facts  into  consideration,  it  was 
not  a reasonable  requirement  in  the  interest  of  the  public  to  ask 
the  company  to  provide  a 60  minute  service  between  three  places 
which  had  had  no  effective  service — some  no  service  at  all — since 
November,  1905.  As  regards  those  three  services,  it  was  certainly 
not  reasonable,  and  if  not  reasonable  in  regard  to  those  services,  it 
was  a requirement  upon  which  criminal  proceedings  could  not  be 
based,  because  the  document  must  be  reasonable  as  a whole,  or  it 
failed.  Until  they  took  over  these  extensions  in  1903  the 
company  carried  on  a profitable  undertaking.  It  had  been 
said  that  the  lease  was  voluntarily  entered  into,  but  it  was  under 
threat  of  competition  that  the  company  took  over  the  extensions  and 
agreed  to  pay  the  rent. 


Westminster  Electric  Supply  Corporation,  Ltd.— 

The  directors  have  doclared  an  interim  dividend  for  the  half-year 
*o  Jure  30th  at  the  rate  of  19  per  cent,  per  annum,  less  income- 
tax,  as  last  year. 


Mr.  Walter  Bond  (chairman  of  the  company)  said  that  as  the 
result  of  the  fi  rst  year’s  (1902)  working  of  their  own  lines,  apart  from 
the  extensions,  they  were  able  to  declare  a d i vidend  of  4 per  cent.,  and 
put  by  sums  for  renewals.  In  1902  the  gross  revenue  was  £6,990, 
and  in  1904  (the  first  complete  year  with  extensions)  £8,636,  an 
incroase  of  £1,646.  Against  that  increase  thero  was  the  Corporation 
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rent  of  £3,900,  so  that  the  extensions  failed  to  pay  their  way  by 
£2  254.  Speaking  eenerally,  the  deficiency  on  the  extension  bad 
increased  since  1904.  The  share  capital  of  the  company  was 
£132,000,  and  the  British  Electric  Traction  Co.  held  the  major 

part. 

Mb.  Dubnfobd,  engineer  and  manager  to  the  company,  gave 
details  of  the  service,  and  said  that  the  company  were  distinctly 
better  off  through  the  service  on  the  extensions  being  discontinued. 
The  total  saving  through  being  without  the  extension  had  been 
about  £115  per  week  since  January  17th.  The  service  prescribed 
by  the  Corporation  was  neither  reasonable  nor  possible.  The 
loss  on  the  line  between  St.  Budeaux  and  Saltash  passage  was  just 
under  Is.  per  mile. 

Mb.  P.  N.  Gbay,  secretary  of  the  company,  having  given 
evidence, 

Mb.  Fittall  addressed  the  Court  on  points  of  law. 

The  71  summonses  relating  to  woikmen’s  cars  were  next  dealt 
with,  and  the  Chairman  announced  that  the  Bench  would  communi- 
cate their  decision  at  a later  date. 


Blackwell  & Co.  v.  The  Mayob  and  Cobfobation  of  Debby. 

In  the  Court  of  Appeal,  before  Lords  Justices  Moulton  and  Buckley 
la9t  week,  this  case  wa9  heard  on  the  appeal  of  the  plaintiffs  from 
an  order  of  Mr.  Justice  Bucknill  in  Chambers  staying  the  action 
under  Sec.  4 of  the  Arbitration  Act. 

Mb.  Atkin,  K.C.,  for  the  appellants,  said  that  the  question  was 
whether  the  Judge  in  his  discretion  was  right  in  staying  the  action 
on  the  ground  that  the  contract  between  the  parties  contained  an 
arbitration  clause,  under  which  disputes  arising  under  the  contract 
were  to  be  referred  to  the  arbitration  of  the  borough  engineer  of 
the  Corporation.  The  plaintiffs  were  electrical  engineers,  and  the 
contract  wa9  for  the  construction  of  an  electric  tramway  in  Derby. 
The  borough  engineer  had  certified  for  certain  penalties  in  respect 
of  alleged  delay  in  the  completion  of  the  contract,  and  the  plaintiffs’ 
case  was  that  the  delay  arose  from  the  arbitrary  conduct  of  the 
borough  engineer  himself  in,  as  alleged,  directing  the  work  to  be 
done  in  a certain  manner  and  materials  to  be  obtained  from  specific 
firms,  and  in  refusing  to  permit  the  plaintiffs  to  store  material 
required  for  the  work  in  certain  places.  The  action  was  brought 
by  the  plaintiffs  to  recover  the  balance  alleged  to  be  due  under  the 
contract.  Counsel  submitted  that  Mr.  Justice  Bucknill  was  wrong 
in  staying  the  action,  inasmuch  as  the  dispute  was  not  one  which 
ought  fairly  to  be  referred  to  the  arbitration  of  the  borough 
engineer,  who,  in  order  to  arrive  at  a conclusion,  would  have  to  Bit 
in  judgment  upon  himself. 

Mb.  Danckwebts,  K.C.,  for  the  defendants,  supported  the  order 
of  the  Judge,  submitting  that  the  dispute  in  question  was  such  as 
must  have  been  in  the  contemplation  of  the  parties  when  it  was 
agreed  that  the  borough  engineer  should  act  as  sole  arbitrator.  The 
authorities  showed  that  an  arbitrator  appointed  under  a contract 
was  only  displaced  and  the  jurisdiction  of  the  Courts  called  in  aid, 
when  it  was  shown  that  the  arbitrator  was  likely  to  be  biased  or 
that  he  had  been  guilty  of  misconduct,  such,  for  instance,  as 
receiving  bribes.  In  the  present  case  the  bona-Jides  of  the  borough 
engineer  could  not  be  attacked,  the  only  suggestion  being  that  as 
he  had  certified  for  penalties,  as  he  was  entitled  to  do  under  the 
contract,  he  was  not  a fit  person  to  arbitrate  on  the  dispute.  If  it 
were  sufficient,  in  order  to  oust  an  arbitrator,  to  say  that  he  would 
be  sitting  in  jadgment  upon  himself,  then  contracting  parties  might 
just  as  well  treat  arbitration  clauses  as  so  much  waste  paper. 

Lobd  Justice  Moulton  said  that  the  Courts  in  exercising  their 
discretion  must  look  at  the  facts  of  each  particular  case. 

Mb.  Danckwebts  contended  that  Courts  ought  to  act  on  fixed 
principles,  and  that  having  laid  do  wn  certain  principles  they  ought 
to  be  true  to  them,  and  people  in  entering  into  such  a bargain  did 
so  with  knowledge  of  those  principles  and  in  the  belief  that  they 
would  be  supported  by  the  Courts. 

Lobd  Justice  Buckley  asked  whether  Mr.  Danckwerts  thought 
that  a person  who  was  accused  of  being  unreasonable  was  the  best 
judge  as  to  whether  he  had  in  fact  been  unreasonable. 

Mb.  Danckwebts  replied  that  when  the  parties  made  the  con- 
tract they  must  have  known  that  in  a dispute  relating  to  penalties 
the  conduct  of  the  engineer  must  necessarily  be  largely  in  question. 
Invariably  in  cases  where  there  was  an  allegation  of  delay  the 
contractor  turned  round  and  said  that  delay  was  due  to  the  acts  of 
the  employers.  He  submitted  that,  in  such  cases,  the  jurisdiction 
of  the  engineer,  as  arbitrator,  ought  not  to  be  ousted. 

Lobd  Justice  Moulton,  giving  judgment,  said  that  there  was 
no  doubt  with  regard  to  the  law  to  be  applied  in  this  case.  In 
older  days,  an  agreement  to  ref er  disputes  to  domestic  tribunals  was 
not  enforceable,  but  the  Legislature  had  since  recognised  that  such  an 
agreement  was  part  of  the  contract,  and  that  it  would  not  be  fair  if 
it  did  not,  to  a certain  extent,  enforce  arbitration  clauses.  But  it 
wisely  took  this  course— it  gave  a right  to  a person  against  whom  an 
action  was  brought  to  come  to  the  Court  and  ask  for  the  action  to  be 
stayed  under  the  Arbitration  Clause  in  the  contract  sued  upon. 
The  person  so  coming  to  the  Court  had  to  prove  that  he  had  always 
been  ready  and  willing  to  goto  arbitration,  and  then  the  Court  had 
power,  under  the  Common  Law  Procedure  Act,  to  stay  the  action  if 
it  saw  no  good  reason  why  the  matter  should  not  be  disposed  of  in 
the  way  the  parties  had  contracted.  But  each  case  had  to  be  raised 
on  its  own  facts.  In  his  Lordship’s  opinion,  where  the  nature  of 
the  dispute  arising  from  facts  which  were  subsequent  to  the  con- 
tract was  such  that  the  Court  thought  that  the  arbitrator  was  not 
likely  to  be  able  to  deal  impartially  with  the  dispute,  it  was  open  to  the 
Court  and  it  was  their  duty  to  refuse  to  enforce  the  arbitration  clause. 
It  was  suggested  that  this  ruling  would  make  arbitration  clauses 
useless,  but  the  Coarts  were  quite  able  to  j idge  whit  wa3  the 


subject  of  the  dispute,  and  they  would  not  be  misled  by  unfounded 
allegations.  In  the  present  case  he  was  satisfied  that  the  dispute 
was  substantially  whether  the  borough  engineer  from  the  first 
acted  unreasonably  towards  the  contractors  from  the  point  of  view 
of  the  contract.  Corporations  were,  in  his  Lordship’s  opinion,  too 
fond  of  putting  officers  of  their  own  in  the  position  of  engineers 
under  a contract,  and  they  forgot  that  as  the  officer  had  to  perform 
other  duties  for  the  Corporation,  there  might  arise  confiicting 
interests  between  those  duties  and  his  duties  under  the  contract 
which  might  give  rise  to  unfair  treatment  of  the  contractor  by 
reason  of  the  zeal  with  which  the  officer  performed  those  other 
duties.  In  the  present  case  he  was  of  opinion  that  the  Court 
would  not  be  acting  in  the  spirit  of  the  law  if  they  were  to  Bhut 
the  doors  of  the  Courts  to  the  action  and  force  it  to  be  referred  to 
arbitration.  He  was  satisfied  that  there  was  a substantial  dispute 
arising  out  of  events  which  occurred  subsequent  to  the  making  of 
the  contract,  and  he  did  not  think  they  ought  to  force  it  to  be  tried 
- by  the  engineer  whose  conduct  was  practically  the  sole  point  in 
dispute. 

Lobd  Justice  Buckley  concurred.  He  said  that  he  did  not  in 
any  way  reflect  upon  the  engineer,  but  in  the  circumstances  he  did 
not  think  he  was  the  proper  person  to  determine  the  dispute. 

The  appeal  was  accordingly  allowed,  with  costs,  and  the  order 
staying  the  action  set  aside. 


Phythian  v.  Livebpool  Cobpobation,  &c. 

At  the  Liverpool  Assizes  on  July  28th,  the  action  of  Phythian  v. 
the  Liverpool  Corporation  and  Woolton  Motor-’Bus  Co.,  Ltd.,  came 
on  for  hearing,  being  a claim  by  Mrs.  Phythian,  of  Wallasey,  to 
recover  damages  for  personal  injuries  sustained  as  a result  of  a 
collision  between  a motor-’bus  belonging  to  the  company,  and  an 
electric  tramcar  belonging  to  the  corporation.  Counsel  appeared 
on  both  sides,  and  the  main  point  was  whether  the  Corporation 
or  the  company  were  to  blame  for  the  collision.  The  case  for  the 
plaintiff,  as  put  forward  by  Mr.  Greer,  was  that  on  March  31st,  Mrs. 
Phythian  entered  a motor  omnibus  at  the  usual  stopping  place 
opposite  the  Coffee  House  Hotel,  Wavertree,  and  that  just  before  it 
Btarted,  the  tramcar  collided  with  the  rear  of  the  motor-’bus.  As  a 
result  of  the  impact,  the  plaintiff  was  rendered  unconscious  and 
remained  in  that  condition  for  three  or  four  days,  and  suffered  from 
Bhock  and  headache/  She  had  to  call  in  two  medical  men,  and  go 
to  North  Wales,  and  she  was  not  able  to  take  that  part  in  her 
husband’s  business  of  fruiterer  that  she  formerly  did.  The  case  for 
the  Corporation  was  that  the  accident  was  brought  about  through 
the  omnibus  drawing  suddenly  and  without  warning  on  to  the  tram- 
lines in  front  of  the  tramcar.  Mr.  Tobin  submitted  on  behalf  of  the 
company  that  the  accident  was  the  fault  of  the  tramcar  driver  in 
not  pulling  up  quickly  enough  in  view  of  the  danger  of  a collision. 
At  the  resumed  hearing  on  July  29th,  the  plaintiff’s  right  to  com- 
pensation was  admitted  by  the  two  defendants,  and  the  foreman 
subsequently  announced  that  the  jury  had  found  a verdict  for  £141 
12s.  against  the  Liverpool  Corporation. 

The  Judge:  You  do  not  find  any  verdict  against  the  company  ? 

The  Fobeman  : No. 


Clabke  v.  the  Mayob,  &c.,  of  West  Ham. 

In  the  Court  of  Appeal,  on  Friday  last,  the  Master  of  the  Rolls  and 
Lords  Justices  Farwell  and  Kennedy  delivered  judgment  in  this 
case  on  the  defendants’  application  for  judgment  or  new  trial  in 
the  action  which  was  tried  before  Mr.  Justice  Coleridge  and  a 
common  jury.  The  circumstances  and  the  trial  were  fully  reported 
in  our  issues  of  March  5th  and  April  30th  last.  At  the  trial  the 
jury  awarded  the  plaintiff  £500  damages,  and  Mr.  Justice 
Coleridge  held  that  the  plaintiff  was  entitled  in  the  circumstances 
of  the  case  to  the  damages  awarded  to  him,  and  entered  judgment 
for  the  plaintiff  for  £500  and  costs.  The  defendants  appealed  upon 
the  grounds  that  the  judge  should  have  entered  judgment  for  them, 
having  regard  to  the  sum  paid  into  Court  and  that  the  judge  had  mis- 
directed the  j ury  by  telling  them  that  it  was  open  to  them  to  assess 
a greater  amount  of  damages  than  £25,  aDd  in  directing  them  that 
the  defendants  had  broken  Regulation  12  made  by  the  Board  of 
Trade. 

The  arguments  on  the  appeal  concluded  on  July  10th,  when 
judgment  was  reserved. 

The  Masteb  of  the  Rolls,  in  delivering  judgment,  recited  the 
circumstances  and  said  that  the  first  and  main  point  to  be  considered 
was  whether  there  was  an  obligation  upon  the  defendants  to  carry  a 
member  of  the  public,  not  being  an  objectionable  person,  who 
desired  to!  enter  a car  in  which  there  was  a vacant  place : or  whether 
the  defendants  were  under  no  such  obligation,  but  at  liberty  to 
refuse  to  take  any  one  except  upon  such  conditions  as  they  thought 
fit  to  impose.  In  his  opinion  there  was  Buch  an  obligation  upon 
the  defendants  ; the  plaintiff  had  a right,  on  paying  or  offering  to 
pay  hiB  fare,  to  travel  in  the  tramcar.  The  undertakers  were  em- 
powered to  do  that  which  would  otherwise  have  been  a nuisance  to 
lay  rails  along  the  highway  ; it  was  in  the  nature  of  a franchise 
granted  by  Parliament.  Parliament  had  allowed  the  levying  of 
tolls,  which  again  Beemed  to  him  to  negative  the  idea  that  the 
defendants  could  pick  and  choose  their  passengers.  Moreover,  the 
by-laws,  which  had  statutory  effect,  strongly  supported  this  view. 
It  followed  that  the  right  conferred  upon  the  plaintiff  was  a right 
to  be  carried  on  payment  of  the  published  fare — namely,  one  half- 
penny, and  that  there  was  no  justification  for  qualifying  the 
plaintiff’s  right  by  the  addition  of  a term  limiting  liability  for 
negligence  to  £25.  It  might  be,  though  he  hesitated  without  further 
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argument  so  to  hold,  that  if  the  defendants  had  chosen  to  publish 
two  lists  of  fares  in  their  carriages,  one  of  which  contained  their 
maximum  rates  and  the  other  of  which  contained  reduced  rates,  and 
an  option  were  given  to  a passenger  to  pay  either  the  full  rate  without 
any  limitation  of  liability  or  the  reduced  rate  with  a limitation 
of  liability,  a passenger  electing  to  pay  the  smaller  fare  would 
be  bound  by  the  terms  on  which,  and  on  which  alone,  the  reduced 
rate  was  accepted.  In  that  case  there  might  be  consideration  for 
the  limitation  of  liability,  but  in  the  present  case  it  seemed  to  him 
that  no  option  was  given  to  the  plaintiff.  The  plaintiff  had  paid 
the  only  fare  which  the  defendants  could  demand,  and  the 
defendants  were  no  more  entitled  to  limit  their  liability  to  £25 
than  they  would  be  to  negative  all  liability  for  negligence.  In  his 
opinion  it  was  not  useful  to  refer  to  provisions  contained  in  the 
Railway  Acts  or  to  cases  decided  under  those  Acts.  He  based  his 
judgment  on  the  simple  proposition  that  the  plaintiff,  who  had  a 
right  to  be  conveyed  in  a tramcar  on  payment  of  the  published 
fare,  enjoyed  that  right  with  everything  incidental  to  it,  including 
a right  to  such  damages  as  a jury  might  assess  by  reason 
of  the  defendants’  negligence.  He  thought  that  the  appeal  failed, 
and  must  be  dismissed  with  costs.  The  Lords  Justices  also 
delivered  judgment  dismissing  the  appeal. 

A stay  of  execution  was  granted  pending  an  appeal  to  the  House 
of  Lords,  on  the  terms  that  the  plaintiff  was  to  have  his  costs  in 
the  Court  below  and  in  the  Court  of  Appeal  taxed  and  paid  him 
in  any  event,  and  that  the  defendants  Bhould  pay  him  £1  a week 
till  the  hearing  of  the  appeal. 


Messrs.  Reyrolle  & Co.  have  satisfied  themselves,  after  an 
extended  series  of  experiments,  that  even  should  a mixture  having 
the  maximum  explosive  force  be  ignited  inside  the  starter  case, 
there  is  not  the  slightest  risk  of  rupture,  and  further,  on  account 
of  the  long  path  through  which  the  flame  would  have  to  travel, 
there  is  no  possibility  of  a flash  getting  to  the  outside. 

If  necessary,  these  starters  can  be  fitted  with  'overload  and  no- 
voltage releases,  which  are  guaranteed  absolutely  vibration-proof ; 
anyone  who  has  had  experience  in  working  coal-cutters  will  recog- 
nise that  this  is  a highly  important  feature,  the  vibration  on  this 
type  of  machinery  being  excessive. 

Street  Lighting  with  Tnngsten  Lamps. 

We  mentioned  recently  that  Mb.  Haydn  T.  Habbison,  of  11, 
Victoria  Street,  S.W.,  had  issued  a small  booklet  on  street  lighting 
apparatus,  and  in  view  of  the  rapidly  increasing  importance  of  the 
tungsten  lamp  in  this  connection,  we  have  thought  it  of  interest  to 
reproduce  one  or  two  illustrations  of  recent  practice. 

Pig.  2 shows  how,  at  Harrogate,  an  arc  lamp  has  been  replaced 
by  four  high-candle-power  tungsten  lamps,  supported  by  a graceful 
branching  fitting.  Possibly  the  fittiug  is  rather  more  ornamental 
than  would  seem  necessary,  but  this  is  a matter  which  it  is  essential 
to  consider  with  due  regard  to  the  character  of  the  immediate  sur- 
roundings of  the  lamp  standard.  Pig.  3,  by  way  of  contrast,  shows 
an  extremely  simple  fitting  for  one  to  four  lamps,  fitted  with  Mr. 
Harrison’s  d p.  switch-fuse  and  sealing  chamber,  as  used  at  Bed- 
ford. A very  similar  fitting  is  used  at  Croydon.  In  some  caBes 


Morrison  v.  The  Bbitish  Aluminium  Co.,  Ltd. 

In  the  Chancery  Division  on  Friday  (July  30th),  Mr.  Simmons  for 
the  plaintiff,  in  the  action  of  Morrison  v.  The  British  Aluminium 
Co.,  Ltd.,  informed  Mr.  Justice  Warrington  that  the  motion  in  the 
case  for  the  appointment  of  joint  receivers  would,  subject  to  his 
Lordship’s  sanction,  and  with  the  consent  of  counsel  for  the  company, 
stand  over  till  the  second  motion  day  of  next  sittings. 

His  Lordship  allowed  the  motion  to  stand  over  accordingly. 


NEW  ELECTRICAL  DEVICES,  FITTINGS. 
AND  PLANT. 


Reyrolle  Flame-Proof  Drum-Type  Starters. 

In  view  of  the  recent  correspondence  in  our  pages  on  the  subject 
of  mining  switchgear,  the  accompanying  illustration  of  a new  type 
of  flame-proof  motor  starter,  recently  put  on  the  market  by  Messes. 
A.  Reybolle  & Co.,  of  Hebburn-on-Tyne,  will  be  of  interest. 


Pig.  1.— Reybolle  Flame-Proof  Starter. 


Internally  the  starter  is  similar  to  the  firm’s  well-known  drum 
type,  but  the  case  and  cover  have  been  designed  with  special  refer- 
ence to  the  conditions  obtaining  in  mining  work. 

The  main  casting  is  of  stout  cast-iron,  and  is  provided  with  a 
broad  flange,  on  which  a heavy  steel  cover  is  fitted.  The  push- 
button release  is  operated  by  means  of  a special  form  of  plunger 
which  makes  a flame-proof  joint  with  the  cover,  and  the  cables  are 
takenjthrough  stuffing-boxes  at  the  side,  the  design  of  these  depending 
upon  the  type  of  cable  employed. 


Fig.  2. — Four-Light  Pitting 
(Harrogate). 


Fig.  3.— Two-Light  Fitting 
(Bedford). 


(eg,  Canterbury)  the  globe  is  dispensed  with  entirely,  the  spigot 
cap  only  being  provided,  to  afford  the  lamp  protection  from  rain. 
At  Marylebone  two  tungsten  lamps  have  been  fitted  in  each  of  the 
existing  gas  lanterns  that  have  been  converted,  a convenient  fitting 
for  this  purpose  being  available.  Mr.  Harrison’s  ingenious  d.p. 
switch-fuse,  recently  described  in  this  column,  is  readily  fitted  to 
street  lamps,  as  shown  in  fig.  2,  and  the  Venner  time-switch,  which 
switches  on  and  off  for  14  days  without  rewinding,  is  a useful 
adjunct.  In  an  appendix  to  the  booklet  Mr.  Harrison  gives  useful 
data  regarding  street  lighting,  including  the  cost  of  renewals  with 
Osram  lamps,  for  which  he  is  able  to  undertake  supply  and  main- 
tenance contracts. 

“ Electrn  ” Insulated  Hand-Lamp. 

The  Electric  & General  Stores  Co.,  Commercial  Chambers, 
104,  Albion  Street,  Leeds,  are  introducing  a portable  hand-lamp 
specially  constructed  to  conform  with  the  Home  Office  regulations, 
for  use  in  works,  collieries,  mills,  &o.  The  body  of  this  hand-lamp 
is  made  throughout  of  a substantial  insulating  material,  which,  it  is 
stated,  will  not  break,  even  if  dropped  upon  iron  or  stone.  The 
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metal  parts  of  the  lampholder  are  so  placed  that  an  accidental 
contact  with  live  parts  is  impossible.  The  well-gla3S  screws  into 


pIG>  4._»  Electra”  Portable  Hand-Lamp  and  Parts. 


the  body  of  the  hand-lamp,  and  being  fitted  with  a rubber  ring, 
makes  a watertight  joint  with  it,  while  a strong  galvanised  wire 
guard  is  fitted  over  the  well-glass,  and  is  also  thoroughly  insulated. 

Silver-lined  Shades  and  Reflectors. 

The  Silver-lined  Shade  & Reflector  Co.,  of  4,  Milk  Street, 
Cheapside,  E.C. , is  introducing  a series  of  reflectors  of  novel  type,  which 
give  admirable  results.  The  reflectors  are  silvered  on  rough  cloth, 
which  is  attached  to  card  or  zinc  ; they  are  therefore  unbreakable,  and 


Fig.  5. — Silver-lined  Shades. 


will  not  tarnish.  They  give  a soft  white  light,  and  having  a rough 
surface,  they  do  not  throw  bright  lines  on  one’s  desk.  They  can  be 
used  on  any  existing  fittings.  We  have  used  a sample  one  for  some 
time,  and  have  been  much  pleased  with  the  pleasant  effect  and  the 
improved  illumination  on  our  work. 


BUSINESS  NOTES. 


Book  Notices. — The  Mechanical  Design  and  Construo- 

tion  of  Commutators.  By  R.  Livingstone.  London  : Electrician 
Printing  and  Publishing  Co.  Price  6s.  net. — In  this  little  work  Mr. 
Livingstone  has  applied  scientific  principles  to  the  mechanical 
design  of  commutators,  and  has  produced  a book  which  cannot  fail 
to  be  both  interesting  and  useful  to  those  engaged  in  the  practical 
design  of  dynamo  machinery.  The  author  does  not  concern  himself 
with  electrical  matters,  such  as  the  theory  of  commutation,  contact 
resistance  or  determination  of  electrical  losses,  but  confines  himself 
to  the  calculation  of  the  mechanical  stresses  due  to  centrifugal 
force,  initial  tension,  and  expansion  caused  by  heating,  both  for 
commutators  of  the  V-ring  and  the  shrink-ring  type.  Two  prac- 
tical chapters  are  given  on  the  building-up  of  commutators,  and 
various  types  are  described,  with  criticisms  upon  their  design.  A 
table  is  given  of  proposed  dimensions  of  commutators,  from  6 in. 
to  90  in , which  may  be  used  as  a basis  for  designers  to  start  from. 

A Text-Book  of  Electrical  Engineering.  By  Dr.  A.  Thomalen. 
Translated  by  Q.  W.  0.  Howe.  London : E.  Arnold.  Price  15s. 
net.— This  work  is  principally  intended  as  a text-book  for  second 
and  third  year  students  at  the  Central  Technical  College,  and 
deals  with  principles  rather  than  details  of  practical  construction 


of  electrical  machinery.  The  greater  part  of  the  book  is  devoted 
to  generators,  motors  and  transformers.  The  fmt  two  chapters 
deal  with  the  general  laws  of  electric  currents,  and  with  electro- 
lysis, primary  cells  and  accumulators.  Subsequent  chapters  deal 
with  electromagnetic  laws  and  the  generation  of  current,  after  which 
the  underlying  theories  of  direct  and  alternating-current  generators, 
motors  and  transformers  are  treated  in  a manner  which  is  excep- 
tionally full  and  clear.  This  is  essentially  a student’s  book,  and 
can  be  confidently  recommended  to  those  who  wish  to  gain  a clear 
insight  into  the  science  of  the  construction  of  electrical  machinery. 

“ Leijons  sur  les  Alliages  M6talliques.”  By  J.  Cavalier.  Paris : 
Vuibert  & Nony.  1909. 

11  Atti  della  Associazione  Elettrotecnica  Italiana.”  Vol.  XIII, 
part  3.  May  and  I une,  1909.  Milan:  The  Association.  Price  L. 5. 

“ Science  Abstracts.”  Sections  A and  B.  Vol.  12,  part  7.  No. 
139.  London  : E.  & F.  N.  Spon,  Ltd.  1909.  Price  Is.  6d.  each 
section. 

11  The  Engineering  of  Ordnance.”  The  Gustave  Canet  Lecture, 
delivered  by  Lieut.  A.  Trevor  Dawson  before  the  Junior  Institution 
of  Engineers.  London  : The  Institution. 

Chilian  Industrial  Improvement.— According  to 

an  American  Consular  report,  there  are  strong  indications  of  a 
general  industrial  development  in  Chile  far  in  advance  of  anything 
heretofore  known  in  South  America.  The  work  of  construction  on 
the  first  steel  plant  south  of  Mexico  is  progressing  rapidly  at 
Corral,  and  it  is  expected  to  be  ready  for  operation  early  in  1910. 
This  plant  is  to  cost  .$2,000,001  United  States  gold,  and  will  have  a 
daily  capacity  of  200  tons.  It  is  backed  by  French  capital,  and 
the  machinery,  it  is  said,  will  be  principally  of  French  manu- 
facture. A fine  quality  of  iron  ore  is  found  in  large  quantities 
within  5 miles  of  the  plant,  whence  it  is  to  be  transported  to  the 
works  by  an  overhead  cable.  A few  months  ago  a large  cement 
plant  was  opened  at  Calera,  with  a capacity  about  equal  to  the 
consumption  of  the  country,  and  there  is  a strong  movement  in 
favour  of  Government  car  works,  where  all  the  rollirg  stock  can  be 
manufactured  for  the  State  railways.  It  is  expected  that  the 
opening  of  the  steel  plant  early  next  year  will  encourage  the  deve- 
lopment of  many  other  industries  that  are  dependent  upon  the  iron 
and  steel  industries  for  raw  material.  In  all  of  this  the  Chilian 
Government  is  taking  an  active  interest,  and  wherever  possible  is 
lending  a helping  hand.  These  industrial  developments  will  open 
a market  for  much  industrial  machinery,  and  the  British  manu- 
facturer should  keep  in  close  touch  with  Chilian  development  for 
the  next  few  years.  Importations  of  machinery  and  fuel  during 
1908  were  the  only  items  of  importance  that  showed  an  increase  ; 
the  total  imports  showed  a decrease.  Machinery  enters  free  of 
duty. 

Catalogues  and  Lists. — Messrs.  W.  A.  Stevens,  Ltd., 

Victoria  Works,  Maidstone. — New  catalogue  of  the  “ Hallford- 
Stevens  ” petrol-electric  and  electric  omnibuses  and  commercial 
vehicles.  One  of  the  petrol-electric  omnibuses  has  been  run  in 
London  service  by  Messrs.  Tbos.  Tilling,  Ltd.,  covering  50,000 
miles  in  the  past  18  months.  Tne  patent  electrical  equipments  are 
manufactured  by  Messrs.  Stevens,  who  are  sole  selling  agents  in 
the  United  Kingdom  for  Messrs.  J.  & E.  Hall,  Ltd.,  the  makers  of 
the  vehicles.  The  catalogue  gives  specifications  and  drawings  of 
the  omnibuses,  &c.,  and  details  of  the  gear,  with  half-tone  views  of 
complete  vehicles  of  various  types,  and  of  the  “ Hallford  ” engine. 
Reprint  also  of  an  article  on  the  8tevens  system  of  charging 
the  batteries  of  omnibuses  from  the  mains  with  efficiency. 

Mr.  George  Ellison,  Birmingham. — August  calendar  card, 
with  portrait  of  a charming  young  woman  named  Harriet,  and  a 
view  of  an  a.c.  motor-starter. 

Mr.  E.  E.  Coy,  77,  St.  John’s  Road,  Bootle.— Circular  describing 
the  “Whipall”  electric  air  pump  for  inditing  tires  in  motor 
garages  up  to  150  lb.  pressure  per  sq.  in. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
W.C. — Leaflet  showing  the  “ Sun  ” interlocked  iionclad  d.p.  fuse 
and  pressed  brass  sweating  sockets,  with  particulars  and  prices. 

Visit  to  Works. — Yesterday  the  works  of  Messrs.  Mavor 
and  Coulson,  Ltd.,  Glasgow,  were  open  to  the  members  of  the  joint 
summer  meeting  of  the  Institution  of  Engineers  and  Shipbuilders  in 
Scotland  and  the  North-East  Coast  Institution  of  Engineers  and 
Shipbuilders,  and  several  interesting  novelties  were  placed  on 
exhibition,  including  the  following : Three-speed  5 h.p.  spinner 
motor  in  operation,  showing  the  proposed  method  of  speed  control 
for  electric  ship  propulsion;  an  a.c.  motor  wound  with  four  and 
six  poles,  for  use  with  two  separate  generators  of  different 
periodicities,  both  generators  and  both  motor  windings  being  used 
together  on  the  motor  at  full  load  and  normal  speed.  For  one  speed 
above  the  normal  and  one  speed  below  the  normal,  one  generator 
only  is  used.  This  is  an  alternative  method  of  ship  propulsion. 
Where  more  than  two  generators  are  available,  the  number  of 
windings  on  the  motor  is  increased  accordingly,  and  more  speeds 
are  available  ; 10-h.p.  single-speed  spinner  motor,  illustrating  the 
use  of  a.c.  motors  for  starting  up  against  load  without  the  use  of 
resistance  or  electric  control;  a Pick- Quick  coal-cutter,  arranged 
for  working  on  a Bteep  inclination,  as  used  in  collieries  in  Scotland, 
in  Belgium  and  in  Austria,  for  dealing  with  seams  not  otherwise 
workable  by  machine-power;  an  entirely  enclosed  dust  and 
explosion-proof  motor  cooled  by  air,  positively  circulated  and 
acting  through  radiators  on  the  air  enclosed  in  the  motor,  which 
is  also  positively  circulated.  There  was  also  a stator  core  in  course 
of  construction  for  a 500-h.p.  alternator  of  normal  type,  and  a 
number  of  large  motors  of  the  squirrel-cage  type  for  industrial 
purposes,  partly  for  use  on  power-supply  mains. 
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New  Wiring  System. — We  recently  inspected  a new 

wiring  system  devised  by  Me.  Sarsfield  W.  Martyn,  of  11,  Pratt 
Street,  Camden  Town,  which  appears  to  possess  many  admirable 
features,  and  is  interesting  in  view  of  the  importance  of  the 
subject  of  cheap  wiring  for  small  houses,  which  is  now  so  pro- 
minently to  the  fore.  Mr.  Martyn,  whose  patent  cable  connector, 
watertight  fuse,  and  motor-car  terminals  have  already  been 
described  in  our  columns,  contrives  by  means  of  a simple  universal 
box  to  satisfy  a remarkably  wide  range  of  requirements  with  the 
mimimum  number  of  parts  and  accessories.  His  system  is  not  yet 
on  the  market,  but  is  practically  complete.  He  would  be  glad  to 
meet  with  some  other  enthusiast  who  would  share  with  him  the 
burden  of  development  of  this  branch  of  his  business  ; he  already 
possesses  works,  offices  and  the  necessary  facilities  for  the  com- 
mercial management  of  the  undertaking. 

Australian  Insulators. — A new  Melbourne  company 

has  been  formed  for  the  purpose  of  manufacturing  telegraph  and 
telephone  insulators  from  Victorian  clay.  A suitable  deposit  of 
clay  has  been  found  at  Ringwood  from  which  insulators  can  be 
made. 

Liquidations. — Uxbridge  and  District  Electric 

Supply  Company,  Ltd. — The  creditors  and  shareholders  of  this 
company  met  on  Thursday  last  week  at  the  Carey  Street  offices 
of  the  Board  of  Trade,  Lincoln’s  Inn,  W.C.,  when  accounts  were 
submitted  showing  unsecured  debts  £6,622,  loans  on  debenture 
bonds  £52,579,  and  preferential  claims  £89.  The  assets  are 
valued  at  £75,038,  thus  showing  a surplus  of  £15,748  over  the 
liabilities,  but  the  account  with  the  shareholders  discloses  a 
deficiency  of  £10,526.  Mr.  H.  E.  Burgess,  Official  Receiver, 
reported  that  the  company  was  promoted  in  1900  as  the  Uxbridge 
and  District  Development  Syndicate,  Ltd  , with  a nominal  capital 
of  £1,000,  with  the  object  of  providing  an  electric  supply  for  the 
parish  of  Hillingdon.  It  was  found,  however,  that  the  expense  of 
obtaining  a provisional  order  would  have  to  be  incurred,  and  the 
scheme  was  altered  so  as  to  extend  the  supply  to  several  parishes, 
including  Uxbridge.  A provisional  order  was  obtained,  and  the 
company  was  able  to  start  work  ; a certain  amount  of  capital  was 
subscribed  by  the  public,  and  the  nominal  amount  was  increased, 
first  to  £20,000,  and  eventually  to  £75,000.  The  name  of  the  com- 
pany was  then  changed  to  its  present  title,  and  its  objects  were 
stated  to  be  to  carry  on  at  Uxbridge  and  in  the  counties  of  Middlesex, 
Buckingham  and  Hereford,  the  business  of  an  electric  supply  com- 
pany in  all  its  branches.  A company,  known  as  the  General 
Electric  Co.  (1900),  Ltd  , undertook  to  finance  the  concern  on 
certain  conditions,  and  had  financed  it  to  a certain  extent,  but 
later  on  in  the  history  of  the  company  the  directors  thought  it 
desirable  to  transfer  the  debentures  held  by  the  General  Electric 
Co.  to  the  Metropolitan  Electric  Supply  Co.,  Ltd.,  who  took  them 
up,  and  at  the  present  time  there  was  £43,000  of  debentures  held 
by  the  latter  company.  By  an  agreement  dated  May  8th,  1905,  in 
consideration  of  the  company  withdrawing  its  opposition  to  a Bill 
then  being  promoted  by  the  Metropolitan  Co.,  the  latter  undertook 
to  acquire  the  interest  of  the  General  Electric  Co.  and  that  of  Cal- 
lender’s Cable  and  Construction  Co.,  Ltd.  The  sales  of  electrical 
energy  amounted  in  1902  to  £721,  and  had  increased  to  £5,644  in  1908, 
and  after  providing  for  working  expenses  there  was  a net  profit  of 
£2,903,  which  went  in  payment  of  interest  on  the  debentures.  The 
failure  of  the  company  was  attributed  to  want  of  working  capital 
required  to  carry  out  the  extension  and  make  it  a paying  concern. 
There  was  a good  future  still  before  them,  and  negotiations  were 
pending  with  a view  to  the  continuance  of  the  company’s  business. 
The  liquidation  was  left  in  the  hands  of  the  Official  Receiver. 

Geneva  Tramways  Co.  (1906),  Ltd.— Creditors  are  required  to 
communicate  with  the  liquidators,  Messrs.  A.  G.  Brand  and 
J.  Seear,  at  286,  Salisbury  House,  E.C.,  on  or  before  September  1st 
next. 

Eastern  Electrical  Syndicate,  Ltd  —A  meeting  will  be  held 
at  1,  Broad  Street  Place,  E.C.,  on  September  14fh,  to  receive  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  W.  H.  Stentiford. 

South  America. — A syndicate  has  acquired  the  rights 
in  the  “ Z ” (Zircone-Wolfram)  metal- filament  electric  lamps  for 
Brazil,  Uruguay  and  the  Argentine  Republic. 

Notices  re  Patents. — The  proprietor  of  a patent  for 
separating  conductors  from  non-conductors  wishes  to  make 
arrangements  for  its  working  in  this  country.  Notice  is  given  of 
application  for  leave  to  amend  a patent  for  an  improved  reflector. 

The  owners  of  patents  relating  to  vacuum  lighting  and  to  an 
improved  system  of  electric  lighting  wish  to  lease  their  rights. 

Particulars  are  given  in  our  advertisement  pages  to  day. 

Private  Meeting. — Mountain  & Gibson,  Ltd.,  Elton 

Fold  Works,  Bury.— The  creditors  interested  in  this  matter  were 
called  together  at  Manchester,  when  it  was  reported  by  Mr.  H.  A. 
Bowden,  chartered  accountant,  that  no  accurate  statement  of  affairs 
had  been  prepared.  Taking  the  balance-sheet  of  June,  1908,  as  a 
basis,  the  position  approximately  was  that  the  liabilities  amounted 
to  £33,100.  The  liabilities  were  as  follows: — Unsecured  trade 
creditors,  £11,200;  unsecured  loan  creditors,  £12,100 ; and  partly 
secured  creditors,  £9,800.  There  were  debentures  to  the  extent  of 
£30,000,  and  after  making  provision  for  these,  and  for  preference 
claims  totalling  £200,  the  assets  were  estimated  to  produce  £29,320. 
A deficiency  was  t hus  disclosed,  as  regarded  the  unsecured  creditors, 
of  £3,7H0.  The  assets  consisted  of  patterns,  machinery,  buildings, 
&c.,  £29,920,  and  stock,  book  debts,  &c.,  £29,600.  The  company  was 
registered  in  June,  1905,  to  take  over  a business  previously  carried 
on  by  a manufacturing  company.  The  nominal  capital  of  the  com- 
pany was  £60,000,  divided  into  shares  of  £10  each.  A very  large 


amount  of  experimental  work  had  to  be  carried  out,  and  it  was 
found  that  a large  capital  was  required.  At  the  end  of  1907  it  was 
contemplated  that  new  works  should  be  erected.  Last  year  it  was 
decided  to  remove  to  Gloucester.  Subsequently,  it  was  resolved 
that  a new  company  should  be  floated  with  a larger  capital.  In 
May  of  the  present  year  a prospectus  was  issued,  but  the  company 
did  not  go  to  allotment.  A meeting  of  the  shareholders  of  the 
company  bad  already  been  held,  when  a resolution  was  passed  for 
the  voluntary  liquidation  of  the  company.  Mr.  H.  A.  Bowden  was 
then  appointed  to  act  as  the  liquidator  in  the  proceedings.  It  was 
pointed  out  that  the  meeting  was  called  to  comply  with  the  require- 
ments of  the  Companies’  Act,  and  it  was  open  to  the  meeting  to 
confirm  the  appointment  of  the  present  liquidator,  or  to  make 
application  to  the  Court.  The  matter  was  discussed  at  very  con- 
siderable length,  and  eventually  it  was  decided  that  Mr.  A. 
Whittaker,  chartered  accountant,  Bhould  be  appointed  to  act  as 
co-liquidator  with  Mr.  Bowden  in  the  voluntary  liquidation  of  the 
company.  A Committee  of  Inspection  was  also  appointed,  con- 
sisting of  the  representatives  of  the  principal  creditors. 

Brussels  Exhibition. — The  National  Electrical 

Manufacturers’  Association  (Inc.)  has  issued  a circular  letter  to 
electrical  manufacturers  regarding  the  Brussels  Exhibition,  drawing 
their  attention  to  the  fait  that  the  Board  of  Trade  are  giving 
special  facilities  to  British  exhibitors,  which  briefly  consist  in 
fixing  the  platforms  for  the  stands,  show-cases,  &c.,  unpacking  and 
packing  the  goods,  and  various  other  minor  matters  for  the  assist- 
ance of  exhibitors.  It  is  estimated  that  they  will  pay  £50  out  of 
every  £150  expended  on  British  exhibits— in  other  words,  one- 
third  of  the  expenses.  Beyond  the  assistance  which  the  Board  of 
Trade  can  give,  there  are  many  details  (says  the  circular)  in  which 
the  Association  can  be  of  assistance  to  those  who  anticipate 
exhibiting  ; among  others  the  following  : — 

1.  It  is  very  desirable  that  an  exhibitor  should  have  some 
information  regarding  the  positions  available  for  his  exhibit  beyond 
that  which  can  be  obtained  from  a plan,  and  this  can  only  be 
furnished  by  someone  who  has  seen  the  buildings,  &c.  It  is, 
therefore,  suggested  that  joint  action  should  be  taken  on  the  part 
of  the  members  of  the  Association  who  are  proposing  to  exhibit, 
by  arranging  for  someone  to  report  to  them  on  this  point. 

2.  In  the  case  of  firms  who  would  be  prepared  to  make  a joint 
exhibit  with  others,  the  Association  can  arrange  for  such  members 
to  co-operate  and  obtain  an  arrangement  of  space,  show-cases,  &c., 
suitable  for  the  exhibit. 

3.  As  regards  either  the  sending  out  of  a representative  to  report 
or  arranging  for  joint  exhibits,  the  Association  would  not  make 
any  profit,  and  would  propose  to  share  the  actual  cost  among  the 
exhibitors.  It  is  thought  that  it  will  probably  be  wise  for  the 
exhibitors  to  appoint  a representative  to  go  over  to  Brussels  and  to 
act  in  conjunction  with  someone  who  can  be  appointed  locally. 

The  secretary,  Mr.  F.  B.  O.  Hawes,  invites  communications  on 
the  matter  at  the  earliest  possible  moment,  so  that  he  can  make 
whatever  arrangements  aie  necessary.  The  exhibition  commences 
in  April  next,  and  will  remain  open  for  a period  of  at  least  six 
months. 

New  Zealand  Tariffs. — The  Customs  authorities  have 

recently  given  a decision  to  the  effect  that  “ electric  batteries  for 
use  in  surgical  instruments”  are  to  be  classified  under  No.  190  of 
the  Tariff,  the  duty  being  at  the  rate  of  20  per  cent,  on  British 
goods  and  30  per  cent,  ad  valorem  on  those  of  foreign  manufacture. 

Platinum  Exports  from  Colombia. — An  American 

Consular  report  states  that  the  exports  of  platinum  from  the 
Republic  were  in  1905,  2,475  lb. ; in  1906,  565  8 lb. ; and  in  1907, 
20'5  1b. ; while  the  value  rose  enormously,  being  $83,088  in  1905, 
$122,219  in  1906,  and  $2,856  in  1907. 

Trade  Announcements. — Messrs.  Simplex  Con- 

duits, Ltd.,  inform  us  that  they  have  been  appointed  by  the 
British  Prometheus  Co.,  Ltd.,  their  sole  selling  agents  in  London, 
the  South  and  West  of  England  and  South  Wales,  and  have  re- 
stocked their  various  show-rooms  with  a representative  selection  of 
apparatus.  The  management  of  this  department  will  be  in  the 
hands  of  Me.  Beves,  who  has  been  associated  since  its  inception 
with  the  British  Prometheus  Co. ; he  will  be  assisted  by  Mr. 
Bennett. 

Messrs.  Davidson  & Blackadder,  of  50,  Wellington  Street, 
Glasgow,  have  been  appointed  agents  for  the  St.  Helens  Cable  and 
Rubber  Co.,  Ltd.,  of  Warrington,  for  the  whole  of  Scotland.  Mr. 
J.  W.  Logan  will  continue  to  represent  the  St.  Helens  Co.  in  the 
Scottish  district  as  a member  of  Messrs.  Davidson  & Blackadder’s 
staff. 

The  partnership  hitherto  existing  between  himself  and  Mr. 
Schultz  and  others  having  terminated  by  effluxion  of  time  on  July 
31st,  Mr.  Charles  Comins  informs  us  that  he  will  continue  to 
practise  as  a chartered  accountant  at  50,  Cannon  Street,  E.C.,  on 
his  own  account,  under  the  style  of  Charles  Comins  & Co. 

Messrs.  Veritts,  Ltd.,  inform  us  that  their  Bristol  address  is 
now  59,  Victoria  Street. 

The  Bradford  Electrical  Engineering  Co.,  Ltd.,  has 
removed  from  Royal  Arcade  to  Manningham  Lane,  Bradford. 

The  Adnil  Electric  Co.,  Ltd.,  of  Adnil  Building,  Artillery 
Lane,  E.C.,  has  been  established  under  the  management  of  Messrs. 
R.  A.  Marples  and  S.  G.  Leach,  as  the  wholesale  distributing 
agency  of  all  types  of  electrical  machinery  and  apparatus  of  the 
•well-known  “ Bergmann”  manufacture. 

Annual  Holidays. — The  Lancashire  Dynamo  and 

Motor  Co.,  Ltd.,  Trafford  Park. — Works  and  offices  will  be  closed 
from  August  16th  to  the  21st  inclusive.  A small  staff  will  be  in 
attendance  to  deal  with  urgent  correspondence. 
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British-Made  Gas  Engines. — We  are  very  pleased  to 

learn  from  The  Key  Engineering  Co.,  Ltd.,  that  they  have  made 
arrangements  with  Messrs.  Galloways,  Ltd.,  to  manufacture  the 
Ehrhardt  & Sehmer  gas  engines.  It  will  be  remembered  that  in 
1907  the  company  organised  a tour  on  the  Continent  for  the  pur- 
pose  of  visiting  a number  of  large  gas-engine  installations  in 
Germany  and  France,  when  Messrs.  Ehrhardt  & Sehmer  s engines 
were  shown  driving  dynamos,  alternators,  and  blowers,  up  to  a 
maximum  of  2,200  h.p.  in  one  unit ; the  members  of  the  party  were 
much  impressed  with  the  excellent  design  and  substantial  con- 
struction of  these  engines,  while  their  performance  left  no  room 
for  criticism.  Similar  engines  have  been  installed  in  this  country, 
notably  by  the  Skinningrove  Iron  Co.  (repeat  orders),  and  at  an 
English  chemical  works  (repeat  order)  where  an  Ehrhardt  and 
Sehmer  1,200-h.p.  engine  has  been  running  on  producer  gas  for  the 
last  two  years.  The  Key  Co.  received  several  propositions  from 
British  manufacturers,  and  gave  the  preference  to  Messrs. 
Galloways,  on  account  of  their  experience  in  building  large  rolling- 
mill  engines,  blowing  engines,  &c. — Messrs.  Ehrhardt  & Sehmer  s 
speciality.  The  chairman  and  some  of  the  directors  of  Messrs. 
Galloways,  with  Mr.  Leonard  Andrews  and  Mr.  R.  B.  Slacke,  of 
the  Key  Co.,  recently  made  a tour  of  inspection  on  the  Continent, 
and  visited  several  installations,  as  well  as  Messrs.  Ehrhardt  and 
Sehmer’s  works,  with  the  result  that  they  were  fully  satisfied  that 
the  large  gas  engine  had  arrived  at  maturity ; and  after  their 
general  manager,  Mr.  Pilling,  had  also  made  a visit  of  inspection 
and  reported  favourably,  they  decided  to  enter  into  the  arrange- 
ment that  we  have  mentioned.  The  step  will  involve  a consider- 
able outlay  upon  toolB  and  equipment,  but  we  have  no  doubt  that 
Messrs.  Galloways  will  reap  a substantial  reward,  for  the  reputation 
of  the  engine  is  already  established,  and  even  in  this  country,  iron 
and  steel  makers  are  at  last  awakening  to  the  material  economies 
that  may  be  effected  by  the  generation  of  power  from  blast-furnace 
gas.  Moreover,  the  adoption  of  gas  power  in  electrical  generating 
stations  is  quite  within  the  sphere  of  practical  economics,  and  no 
one  dare  say  that  it  is  far  from  realisation.  In  future  the  Key 
Engineering  Co.  will  act  as  agents  both  for  Messrs.  Galloways,  Ltd., 
and  for  Messrs.  Ehrhardt  & Sehmer,  and  we  congratulate  them 
upon  the  successful  outcome  of  their  energetic  campaign. 

Cessio  Proceedings. — Robert  Richardson,  electrical 

engineer,  of  Leven  (Fifel,  who  was  examined  in  connection 
with  his  petition  for  cessio  at  Cupar,  said  he  had  no  assets 
and  his  liabilities  amounted  to  £901.  His  brother  was  prepared 
to  pay  a dividend  of  5s.  in  the  £ to  his  creditors.  Debtor,  who  is 
in  the  employment  of  the  Wemyss  District  Tramway  Co.,  said  he 
got  into  difficulties  when  he  was  in  business  in  Glasgow,  and  he 
bad  to  borrow  money.  Unfortunately  he  went  to  moneylenders 
and  tried  to  clear  himself ; instead  of  doing  so,  however,  he  got 
deeper  into  the  mire.  The  money  he  received  from  the  money- 
lenders  amounted  to  about  £181 ; be  believed  he  had  paid  back 
£250.  The  offer  of  5s.  in  the  £ was  accepted,  and  cessio  was 
granted.  Mr.  F.  J.  Smith,  Leven,  was  appointed  trustee. 

Reduction  ot  Capital— Notice  is  given  in  the  London 
Ga-.elle  that  a petition  has  been  presented  to  the  High  Court  of 
Justice  for  confirming  a resolution  of  Messes.  Frederick  Smith 
abd  Co.,  Wire  Manufacturers,  Limited  and  Reduced,  reducing 
their  capital  from  £200,000  to  £115,000. 

Sale.— Messrs.  Percy  Huddleston  & Co.  will  offer  on 
Thursday  and  Friday  next  the  stock  and  plant  of  a firm  of 
engineers  and  electricians  at  Hammersmith.  See  our  advertise- 
ment pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — The  Corporation  Electricity  Committee  has 
had  before  it  the  decision  of  Mr.  W.  H.  Patchell,  London,  who  was 
appointed  to  consider  the  working  arrangements  between  the 
Suburban  Tramways  Co.  and  the  Corporation.  Mr.  Patchell  has 
suggested  a fixed  charge  of  £4  10s.  per  kw.,  with  an  additional  ltd. 
per  unit.  He  has  also  decided  that  the  Suburban  Tramways  Co. 
should  pay  the  Corporation  the  sum  of  £900  per  annum.  By  this 
decision  there  is  a reduction  of  {d.  per  uDit  on  the  old  rate,  and  if 
the  Suburban  Co.  uses  the  same  number  of  units  in  the  future  as  it 
has  done  in  the  past,  there  will  be  a saving  to  the  company  of  about 
£200  per  annum.  A five-years’  agreement  is  proposed. 

Barking. — The  U.D.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £2,500  for  E.L.  purposes,  viz. Excess  expenditure,  £745; 
new  plant,  £750;  transformers,  £250;  mains  extensions,  £250; 
house  services,  £200  ; public  lighting,  £200  ; meters,  £105. 

Brazil. — Reporting  on  the  trade  of  the  district  of 
Santos,  Mr.  Consul  Sandell  says  it  may  be  affirmed  that  the  State  of 
Sao  Paula  has  been  the  cradle  cf  the  utilisation  of  hydraulic  power 
in  Brazil  for  generating  electricity.  That  at  present  turned  to 
account,  however,  is  but  insignificant  in  comparison  with  the 
immense  undeveloped  resources  which  the  8tate  possesses  in  the 
numerous  large  waterfalls  to  a large  extent  unexplored.  The 
principal  hydro-electric  installations  constructed  in  the  State  are 
that  of  the  Sao  Paulo  Tramway,  Light  and  Power  Co.,  at  Parnahyba, 
with  a capacity  of  8,000  h.p.,  and  those  of  various  other  companies, 
viz.,  at  Jundiahy,  generating  1,000  kw.  ; Sorocaba,  1,000  kw.  ; Rio 
Claro,  580  kw.  ; Mococa,  500  kw.  ; and  Piracicaba,  450  kw.  The 
important  hydro-electric  station  in  course  of  construction  by  the 
Santos  Dock  Co.  at  the  Italinga  Falls,  which  should  be  completed 
in  a year’s  time,  will  generate  and  transmit  some  3,000  kw., 


which  will  be  used  in  the  working  of  the  cranes  on  the  quay  at 
Santos  and  the  Bupply  of  light  and  power  to  that  city. 

Bridlington. — The  T.C.  has  applied  to  the  L.G.B.  for 

a loan  of  £133  for  E.L.  purposes. 

Brighton. — The  long-standing  controversy  between  the 
Tramways  and  Lighting  Committees  of  the  Corporation  was 
temporarily  settled  at  the  last  meeting  of  the  T.C.,  held  on  the  29th 
ult.  when  it  was  decided  to  reduce  the  price  of  traction  current 
during  the  current  financial  year  from  l'5d.  to  l'35d.  per  unit.  The 
Lighting  Committee  a short  time  ago  agreed  to  reduce  the  price  to 
l-4d  per  unit,  but  this  did  not  satisfy  the  Tramways  Committee,  who 
asked  for  it  to  be  reduced  to  l'35d.  Both  Committees  took  separate 
repoits  to  the  Council,  and  it  was  fully  anticipated  that  there  would 
be  an  interesting  discussion,  but  a compromise  was  effected  before 
the  proceedings  came  on,  so  that  the  price  is  now,  at  any  rate  tor  12 
months,  settled  at  l'35d.  per  unit.  Alderman  Carden  the  ex- 
chairman  of  the  Lighting  Committee,  frankly  acknowledged  that 
the  tramways  have  been  overcharged  for  several  years  past,  but 
that  the  Lighting  Committee,  owing  to  the  finance  not  being  in  a 
very  healthy  state,  was  unable  to  make  any  reduction. 

Burnley. — The  Electricity  Committee  has  decided  to 

alter  its  practice  as  regards  the  payment  of  the  cost  of  layiDg  service 
lineB ; in  future  all  persons  requiring  a supply  of  electricity  are  to 
be  charged  the  cost  of  laying  cable  in  excess  of  60  ft.,  and  the  cost 
of  laying  cable  on  private  ground. 

Canada.— The  Ottawa  Electric  Co.  is  pulling  down 
part  of  its  No.  2 power  house.  When  the  wheels,  timber 
flumes  and  penstocks  are  removed  the  company  will  start  the 
remodelling  of  the  station,  with  a view  to  adding  at  least  50  per 
cent,  to  the  capacity  for  power  development.  At  some  time  in  the 
future,  when  other  schemes  in  contemplation  are  earned  out,  this 
reconstructed  power  station  will  be  the  chief  distributing  depot  of 
the  company.  The  project  which  the  electric  company  is  carrying 
out  was  rendered  possible  by  the  dam  built  just  above  the 
Chaudiere  Falls  last  year  by  the  big  milling  companies,  which 
added  immensely  to  the  volume  of  water  available  for  power 
development.  The  work  of  constructing  the  transmission  lines  for 
the  hydro-electric  power  scheme  is  progressing  very  favourably  ; 
the  line  is  being  built  both  ways— towards  Dundas  and  towards  the 
Niagara  Falls.  . 

Montreal. — The  Dominion  Light,  Heat  and  Power  Co.  is  putting 
down  a plant  which  will  consist  of  three  250-h.p.  twin  cylinder 
Hornsby-Stockport  gas  engine  units  and  two  125-h.p.  units,  coupled 
to  three-phase  60-cycle  alternators.  Under  the  contract  this  plant 
will  be  in  operation  by  December  next ; it  is  being  supplied  by 
the  Colonial  Engineering  Co.,  which  has  already  made  some  14 
very  successful  installations  in  Canada. 

Continental  Note. — Holland. — A project  is  on  foot 

to  construct  a central  generating  station  for  the  purpose  of  supply- 
ing with  electric  light  and  power  the  east  district  of  North  Brabant 
as  far  as  Bois-le-Duc  and  the  centre  of  Limbourg,  including  Lure- 
monde,  Venlooand  Weert .—Board,  of  Trade  Journal. 

Dnkintield— At  the  meeting  of  the  Town  Council 
on  Monday,  Alderman  W.  Wood  stated  that  the  Stalybridge,  Hyde, 
Mossley  and  Dukinfield  Tramways  and  Electricity  Board  had  pro- 
duced  electric  current  at  a cheaper  rate  than  any  other  undertaking 
in  the  kingdom,  and  he  explained  that  the  policy  of  the  Board  in 
charging  Id.  to  the  tramways  and  less  than  Jd.  per  unit  to  private 
firms  had  resulted  in  a reduction  of  the  loss  of  £5,000  in  1907  to 
£500  last  year. 

Epsom. — The  inquiry  into  the  application  of  the  U.D.C. 

to  borrow  £1,500  for  the  purpose  of  electric  lighting  was  resumed 
last  week,  when  the  Inspector  (Mr.  Hooper)  explained  that  what  he 
wanted  to  know  was  what  steps  had  been  taken  to  improve  the  con- 
dition of  affairs  which  existed  in  Decenlber  last.  The  clerk  to  the 
Council,  and  the  accountant,  stated  that  they  were  unable  to  give 
the  net  loss  for  the  year  ending  March  31st,  1909.  Mr.  Foster,  the 
former  engineer,  was  sent  for,  but  replied  that  he  was  unable  to 
attend  owing  to  an  important  engagement.  The  Inspector  pointed 
out  that  there  had  been  a loss  of  £7,122  on  the  undertaking,  and 
they  had  been  going  on  from  year  to  year  with  a steady  Iosb  of 
£900  per  annum.  In  the  course  of  farther  discussion,  the  Inspector 
said  that  it  appeared  that  the  undertaking  had  been  too  ambitious 
altogether  at  first,  and  that  the  Council  had  been  carrying  on  a 
system  of  lighting  and  did  not  even  know  what  it  cost.  There  had 
been  a loss  on  both  the  public  and  private  lighting,  and  the  posi- 
tion in  regard  to  the  former  was  that  the  price  charged  had  never 
been  worked  out.  Evidence  having  been  given,  the  inquiry  was 
concluded,  but  the  Inspector  said  that,  in  bis  opinion,  the  Council 
should  have  arranged  for  Mr.  Foster  to  be  present. 

Finchley.— Some  interesting  correspondence  has  taken 
place  between  the  Assistant  Secretary,  L.G.B.,  and  the  Council, 
relative  to  the  loan  of  £2,200  for  arc  lighting.  The  L.G.B.’s  letter 
hinged  on  an  inquiry  held  by  its  Inspector,  Mr.  Hooper,  with 
reference  to  sanction  to  the  loan  for  arc  lighting  in  Bollards  Lane, 
Regent’s  Park  Road,  and  Great  North  Road.  The  Board  suggested 
that  the  Council  should  carefully  consider  the  cost  of  gas  lighting, 
and  asked  for  reports  of  comparative  costs  of  electric  and  gas 
lighting.  The  Council’s  reply  was  a lengthy  one,  detailing  matters 
in  connection  with  the  lighting,  and  concluded  with  the  following 
pertinent  paragraph They  (the  Council)  respectfully  subm 
that  the  point  which  the  Board  is  called  upon  to  decide  is  whether 
a loan  should  be  granted  for  the  necessary  sum  to  enable  arc  lighting 
to  be  installed,  and  not  as  to  whether  gas  or  electricity  should  bo 
used.” 
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Gloucester. — The  T.C.  has  decided  to  apply  for  a prov. 

order  for  E.L.  in  the  area  of  the  R.D.C. 

Horsham. — At  last  week’s  meeting  of  the  U.D.C.  it 
was  reported  that  the  electric  lighting  accounts  np  till  the  end  of 
March  last,  show  a balance  in  hand  of  £10  after  paying  instalment 
of  loans,  working  expenses,  &c.  Last  year  there  was  a deficit  of 
£147.  This  is  the  first  year  an  actual  profit  has  been  shown.  The 
income  for  the  year  was  £4,228,  and  the  expenditure  £2,187,  leaving 
a gross  profit  of  £2,041.  Interest  and  instalments  of  loans  came  to 
£2,031. 

Hull. — The  Corporation  last  week  discussed  the 

negotiations  with  the  Hessle  Council  with  respect  to  the  prov. 
order  for  electric  light.  It  was  pointed  out  that  the  Hessle  R ad 
was  being  rapidly  built  up  towards  Hessle,  and  that  the  D C.  had 
been  urging  the  extension  of  the  tramways  also  into  Hessle,  so  that 
it  seemed  ikely  that  before  long  Hessle  would  be  taken  into  Hull. 
The  Committee  decided  to  make  an  offer  to  the  D.C.  of  £200  for 
taking  over  the  pror.  order. 

Ilford.— For  the  year  ending  March  31st  the  income  of 
the  electricity  undertaking  was  £28.721,  leaving  a gross  balance  of 
£10,678,  or  £1,000  more  than  in  the  previous  year.  After  deducting 
payment  of  interest  and  instalments  of  loan,  there  was  a surplus  of 
£1  Is.  lid.,  as  against  a loss  of  £375  last  year.  The  reserve  fund 
stood  at  £6,398,  which  was  no  increase  on  the  previous  year  nor, 
indeed,  on  1907.  Three  million  units  were  sold  during  the  12 
months,  and  there  are  now  over  3,000  consumers  on  the  books. 
Mr.  Philpot,  chairman  of  Electricity  Committee,  stated  at  the  last 
meeting  of  the  Council  that  the  policy  in  the  past  years  was  to 
supply  consumers  at  the  lowest  possible  rate,  but  he  oid  not  think 
they  had  reached  the  minimum  price  yet.  When  they,  however, 
got  their  price  down  to  the  minimum,  the  surplus  would  be 
devoted  to  the  relief  of  the  rates.  In  reply  to  questions,  Mr. 
Philpot  said  he  had  hoped  they  might  have  been  able  to  make  a 
further  reduction  in  the  cost  of  power,  but  he  did  not  think  the 
prospects  of  doing  so  immediately  were  particularly  rosy. 

Kingston-on-Thames. — The  T.C.  has  decided  to  install 

an  electrically-driven  10-in.  centrifugal  pump  at  the  sewage  works. 

Limerick. — On  Monday,  last  week,  a brief  strike  occurred 

at  the  electric  lighting  works,  the  men  apparently  going  out  in 
sympathy  with  the  local  gas  workers,  who  struck  owing  to  dissatis- 
faction  at  the  employment  of  a particular  man. 

Little  Lever. — The  Lancashire  Electric  Power  Co.  has 

written  to  the  Little  Lever  District  Council  asking  for  permission 
to  supply  electricity  to  several  local  premises  by  means  of  overhead 
wires.  The  matter  is  held  over. 

Longton. — The  T.C.  has  decided  to  extend  the  mains  to 
the  Florence  and  Dresden  districts  at  an  estimated  cost  of  £1,550, 
and  a loan  of  £1,250  for  this  purpose  has  been  applied  for. 

London. — The  annual  report  of  the  City  engineer,  Mr. 

Frank  Sumner,  which  has  just  been  issued,  says  the  lighting  of 
most  of  the  main  thoroughfares  by  arc  lamps  was  continued 
throughout  the  year.  The  number  of  the  original  type  “open” 
electric  lamps  in  lighting  at  the  end  of  the  j ear,  at  a cost  of  £26 
each,  was  398,  being  a decrease  of  two,  accounted  lor  by  the  sub- 
stitution of  the  new  and  cheaper  flame  arc  on  the  new  rest  in 
Aldersgate  Street,  and  the  abandonment  of  one  lamp  on  the  Black- 
friars  Bridge  Approach,  by  the  Rojal  Hotel,  the  latter  being  no 
longer  required.  In  addition  to  this  number,  there  were  34 
"Oliver’  flame  arcs  (mostly  experimental),  and  18  “Reason” 
enclosed  arcs  (experimental)  in  lighting  during  the  year.  These 
lamps  were  lighted  on  23  days  during  the  year  when  fog  or  unusual 
darkness  occurred,  at  a total  additional  cost  of  £147.  The  number 
of  defective  electric  lamps  reported  during  the  year  was  71.  The 
returns  of  these  defects  are  made  daily  by  the  Police,  and  the  City 
of  London  Electric  Lighting  Co.  were  fined  for  each  failure,  the 
amount  deducted  from  their  account  during  the  year  being  £16. 
The  number  of  arc  lamps  in  lighting  on  December  31st  was  as 
follows: — 398  original  type  “open”  lamps,  price  per  annum,  £26, 
City  of  London  Electric  Lighting  Co.;  23  "Oliver”  flame  arcs 
(partly  experimental),  £17  10s.,  City  of  London  Electric  Lighting 
Co. ; 18  “ Reason  ” enclosed  arcs  (experimental),  Farringdon  Street, 
price  per  annum,  £12  10s.,  City  of  London  Electric  Lighting  Co. ; 
ll  “Oliver”  llame  arcs  (experimental),  Cannon  Street,  price  per 
annum,  £17  10s.,  Charing  Cross  Co.  The  four  flame  arcs  at  Black- 
friars  Bridge  Approach  and  the  four  at  the  Mansion  House  area, 
put  up  by  the  City  of  London  Co.  for  its  own  experiment,  are 
charged  at  £26  each  per  annum  during  the  year.  With  regard  to 
overhead  wires,  Mr.  Sumner  says  that  s:nce  1899,  when  the  Cor- 
poration took  in  hand  the  work  of  supervision,  a total  of  25  miles 
of  derelict  wires  have  been  removed.  During  the  past  12  months 
five  of  such  wires  had  been  removed  of  a total  length  of  276  yards, 
together  with  their  insulators  and  attachments.  In  addition,’ 
where  identification  was  possible,  a large  number  of  disused  wires 
and  attachments  were  taken  down  by  the  companies  and  owners  • 
the  total  length  removed  in  this  way  during  the  12  months  being 
4 miles  368  yards,  the  result  of  181  notifications.  All  owners  of 
overhead  wires  are  required  to  identify  same  by  having  a per- 
forated zinc  label  of  approved  pattern  attached  to  each  fixing. 
The  numbers  or  identification  marks  are  registered  and  the  system 
has  proved  a great  advantage.  One  of  the  results  of  inspection  on 
the  roofs  is  that  large  numbers  of  wires  have  been  found  to  have 
been  erected  in  the  City  without  any  notice  at  all  having  been 
given,  and  it  is  only  due  to  careful  supervision  that  new  lines  are 
detected.  During  the  year  the  number  of  private  owners  of  lines 
was  137  and  the  number  of  companies  increased  to  23.  Both  have 


considerably  added  to  their  number  of  spans  during  the  last  12 
months,  and  these  now  total  733,828  crossing  public  thoroughfares, 
as  compared  with  733,200  last  year  and  260,000  in  1899.  There 
has  been  a net  increase  of  755f  miles  of  National  Telephone  Co.’s 
wires,  while  other  companies  and  other  owners  have  added  about 
22  miles  to  their  lines.  The  tendency  of  the  National  Telephone 
Co.  is  to  take  down  their  “open”  wires  and  small  cables  and  sub- 
stitute for  them  heavy  cables ; the  larger  and  more  recent  contain 
as  many  as  400  wires,  the  number  of  wires  thus  increasing  in  a 
greater  ratio  than  the  spans.  The  number  of  defects  notified  in 
1908  was  5,602,  as  against  2,795  in  the  preceding  year,  and  1,854  in 

1906.  Owing  to  the  acids  formed  in  the  smoky  City  atmosphere, 
the  corrosion  of  exposed  metal  proceeds  far  more  rapidly  than  is 
generally  supposed,  and  the  galvanising  applied  as  a protection  to 
pole  stays  and  cables  suspending  wires  does  not  last  long.  The 
City  of  London  Electric  Lighting  Co.,  Ltd.,  gave  notices  during 
the  year  for  laying  232  services,  and  the  construction  of  20  new 
boxes  in  connection  with  the  supply  of  electrical  energy  to  pre- 
mises, and  the  Charing  Cross  Co.  gave  98  notices  for  laying  services 
and  51  to  repair  boxes. 

London. — St.  Pancras. — The  gross  income  of  the  elec- 
tricity undertaking  for  the  year  ended  March  31st  last  was  £75,358, 
a decrease  of  £2  243  as  compared  with  the  previous  year,  and  an 
increase  of  £1,187  in  comparison  with  two  years  ago.  The  net 
profit  was  £6,925,  as  compared  with  £9,454  in  1908  and  £6,495  in 

1907.  It  is  pointed  out,  however,  that  the  latter  year  bore  the 
cost  of  a legal  action  which  amounted  to  £3,585.  There  is  to  the 
credit  of  the  reserve  fund  £38,773.  The  Electricity  Committee 
recommended  that  £4,000  of  this  year’s  surplus  be  allocated  to  the 
relief  of  the  lighting  fund,  and  that  the  remainder  be  placed  to 
the  credit  of  the  reserve  fund.  The  Finance  Committee,  however, 
considered  that  no  definite  sum  should  be  allocated  to  the  relief  of 
the  lighting  rate,  and  that  the  matter  should  be  held  over  until 
the  Council’s  requirements  for  the  ensuing  half-year  are  known. 

Islington. — A Special  Committee  has  decided  that  the  charge 
for  public  arc  lighting  should  by  reduced  by  £3,000  per  annum, 
which  would,  upon  the  basis  of  last  year’s  consumption,  be  equiva- 
lent to  2T0d.  per  unit,  and  which  would  bring  the  total  charge  to 
£12,734  per  annum.  After  a discussion  the  B.C.  resolved  to  fix  the 
figure  at  £12,100  per  annum. 

Luton. — The  T.C.  has  authorised  mains  extensions  in 
Hibbert  Street,  Langley  Road  and  Union  Street  at  a cost  of  £264. 
A number  of  straw  hat  manufacturers  in  this  district  intend  using 
electricity  for  power  purposes. 

Mexico. — A concession  has  been  granted  to  Mr.  M. 

Parry  Gosset  to  utilise  the  waters  of  the  River  Elota,  in  the  States 
of  Sinaloa  and  Durango,  for  the  generation  of  electrical  energy. 
The  contract  is  for  a term  of  20  years,  and  the  works  involved  must 
be  completed  in  seven  years. 

Middlesbrough.  — The  T.C.  has  received  from  the 
L.G.B  sanction  to  a loan  of  £18,922  for  mains,  house  services  and 
public  lighting. 

Peterborough. — The  accounts  of  the  Corporation 

electricity  undertaking  for  the  past  year  show  a surplus  of  £3,917 : 
and  after  provision  has  been  made  for  interest  and  sinking  fund,  a 
surplus  of  £89  remains. 

Smalll  borne. — The  U.D.C.  has  asked  Hanley  T.C.  if 

it  can  supply  energy  for  public  and  private  lighting.  The  Hanley 
Committee  points  out  that  it  is  not  at  present  in  a position  to  say  upon 
what  terms  a supply  can  be  given,  and  the  matter  has  been  deferred 
pending  the  receipt  of  further  information  from  the  British 
Aluminium  Co.,  Ltd.,  who  propose  to  establish  works  in  the 
district. 

Sunderland. — The  Electricity  Committee  of  the  T.C. 

has  recommended  that  the  charge  for  electricity  for  the  tramways 
be  reduced  from  l^d.  per  unit  to  14 d.  This  will  reduce  the  bill  for 
power  by  £1,380  per  annum. 

Surrey. — At  the  meetiDg  of  the  Metropolitan  Asylums 

Board,  last  week,  it  was  reported  that  the  South  Metropolitan 
Co.  had  agreed  to  the  installation  of  auto  - transformers  and 
metallic  lamps  in  the  Children's  Infirmary  at  Carshalton  and  the 
Downs  School  at  Sutton,  under  an  agreement  which  will  extend  to 
December  31st,  1918,  and  in  which  the  company  undertakes  not  to 
raise  the  price  of  current  for  lighting  purposes  above  24d.  per 
unit.  It  further  agrees  that  the  supply  of  current  lor  the 
charging  of  electric  vehicles  shall  be  1 Jd.  per  unit,  instead  of  24d. 

Todiuorden. — The  T.C.  has  resolved  to  duplicate  the 

large  gas  engine  and  generator  at  the  electricity  works,  and  the 
manager  is  to  obtain  the  necessary  tenders  for  the  work.  An 
application  for  a Bupply  of  energy  to  the  Joint  Stock  Mill  was 
favourably  considered. 

Trowbridge. — The  Western  Electric  Distributing  Co.  has 

informed  the  U.D.C.  that,  it  intends  applying  for  a prov.  order 
for  E.L.  A previous  order  granted  to  the  Council  has  been 

cancelled. 

Tunbridge  Wells.— The  Borough  Education  Committee 

has  requested  the  borough  electrical  engineer  to  furnish  to  the  town 
clerk  a report  he' has  prepared  on  the  subject  of  school  lighting, 
which  deals  with  the  advantages  of  the  electric  light  over  other 
illuminants.  A copy  of  the  report  is  to  be  sent  to  each  member. 

Tyldesley. — The  U.D.C.  has  decided  to  accept  £480  as 

consideration  money  on  the  completion  of  the  transfer  of  the 
electric  lighting  order  to  the  Lancashire  Electric  Power  Oo, 
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Walton-on-T liames. — The  U.D.O.  has  asked  the  Urban 

Electric  Supply  Co.  to  submit  a tender  for  public  lighting. 

Worthing— The  resident  engineer  having  reported  that 

rSr  ssrcr-- 

2? derided  to  recommend  the  removal  of  the  existing  arc  lamps  in 
fivour  of  the  Beck  dame  lamps  when  and  as  expedient. 


TRAMWAY  and  RAILWAY  NOTES. 


nro7n The  firm  of  Griffiths  & Co.,  of  London,  is 

fo^the  de^ctrTfieatio^of  tEbu^^  Cmtal  of  Brazil 

Si  way  “ the  sterion  of  Deodoro  and  for  the  construction  of  the 
KaU  #.  oi  Qtotirm  in  the  citv  The  pencd  asked  for  the  com 
JBSrSt;  >*  « “i  ■«««•  company  mgmitt  ttot 

mode  by  me..,  of  , opccinl  i.sne  «t  ,-pcto 
Soorincr  * ner  cent  ner  annum,  amortisable  in  20  years.  Fxesumao  y 
thcT^n  be  rcall  for  tenders  for  the  execution  of  the  work  and 

i A'saisr  s-j^s  ~ 

aTgoods  tariffs  will  be  reduced.  At  present  the  Government  does 

♦ Jan  fn  Tl  Tiara  will  be  30  minutes  when  the  electrification  is 
ccmplete^h  "and^o  stops  will  exceed  22  seconds.-^™  Rene*. 

gury. — The  through-running  of  cars  between  Roch- 
dale and  Bury  commenced  on  the  1st  inst,  there  being  * ‘ 

minute  service.  Arrangements  have  been  made  as  to  the  working 
oCTTppment  the  expenses  being  estimated  on  last  year  s accounts, 
and  subject  to  readjustment  at  the  end  of  the  financial  year.  For  y- 
five  mtautes  is  flowed  for  the  through  journey.  The  usual  int ter- 
mediate  service  between  Rochdale,  Sudden  and  Hey  wood  will  be 
continued,  the  cars  running  via  Manchester  Road. 

rr, pci, ire. — The  proposed  scheme  for  the  construction  of  an 
electrical  railway  in  the  Wirral  Peninsula,  announced  in  the  Elec - 
trical  Review  some  months  ago,  when  the  plans  of  Messrs.  Pearce 
and  Lloyd  of  Liverpool,  architects  of  the  Development  Co.,  were 
submitted  ’is  to  be  enlarged,  we  are  informed,  by  the  connecting  of 
Port  Sunlight  with  Thornton  Hough  and  HeBwall  by  means  of  an 

electric  railway,  while  a system  of  tramways  will  intersect  West 

Cheshire  The  tramways.it  is  intended,  will  feed  the  railways, 
and  the  electric  power  produced  will  be  tuned  to  account  in  several 
new  works  that  are  to  be  opened  in  view  of  the  scheme. 

rmitinpntal  Notes. — Austria.— It  is  announced  tba 

detailed  schemes  are  being  prepared  for  the  conversion  to  electn 
traction  of  a number  of  those  particular  sections  of  the  Austrian 
State  Railways  which  appear  to  be  the  most  suitable  from 
lexical  and  Economic  point  of  view  in  consequence  of  the  heavy 

JKJt FeUktob.  B.cb,  and  Bregenn  St 
Karethen  St  Veit  a.d.  Glan-Assling-Trieste,  and  a number  of 
Sew  The’ total  length  is  607  miles,  and  this  comprises  about 
one-fourth  of  all  the  lines  in  districts  where  water-power  is  like  y 

to  be  utilised  for  electrical  generation. 

Spain -The  British  Consul-General  at  Barcelona  reports  tba  a 
very  little  has  been  done  during  the  past  year  towards  the 
extension  of  tramway  lines  in  the  city  and  suburbs,  the  three 

companies-two  Belgian  and  one  German-owmng  the  entire 

system  paving  their  attention  to  the  improvement  of  the  per 
mfnent  way  and  of  the  rolling  stock.  Many  new  and  com- 
mn/iinna  para  have  been  put  on  the  lines,  all  of  them  made  abroad, 
Bhipped  in  parts  to  the  port,  and  put  together  in  the  local  ^a“^ 
workshop  There  have  been  several  concessions  applied  for  rega 
ing  small'  extensions  of  the  German  lines,  and  one  of  considerate 
importance  was  granted  to  a Spanish  company  for  a line  from 
Barcelona  crossing  the  neighbouring  hills  to  the  north  of  the  city 
anTconttauTng  through  the  valley  beyond  as  far  as  the  towns  of 
Rubi  and  Sabadell,  a total  distance  of  some  lo  miles , but  up  to 
the  present  the  promoters  have  not  been  able  to  secure  sufficient 
capital  A Belgian  syndicate,  which  some  years  ago  bought  up  the 
British  company  controlling  what  may  be  termed  the  metropolitan 
Hues  h^s  nowyamalgamated  with  the  company  which  works  the 
suburban9  Hues  to  Sarria  and  Sans,  the  combined  capital  being 
K , p,  fipr,  roo  Jt  will  be  recollected  that  during  the  recent 
2£l  Ji..,.  were  held  op  by  the  .e.oWio.,.:., 

many  of  the  cars  being  utilised  to  build  barricades  in  the  streets. 

Edinburgh.— An  inquiiy  under  the  Private  Legislature 
Procedure  (Scotland)  Bill  into  the  Colinton  Tramways  Order  has 
been  held  in  Edinburgh.  Powers  are  sought  to  link  up  the  cable 
routas  of  th!  city  with  Colinton  by  an  electric  tramway  ; these  were 
oppowd  by  the  City  and  Midlothian  C.C.,  but  the  preamble  was 
found  proved. 


East  Ham.— Sanction  has  been  received  from  the  Board 
of  Trade  to  borrow  £1,836  for  tramway  purposes.  . A poiti. on  ' of  the 
work  covered  by  this  sanction  is  the  relaying  of  the  track  in  Hi gl 
Street  North,  ^he  engineer  and  manager  reported  to  the  Tra  - 
ways  Committee  that  he  had  considered  means  to  do  away  wit 
tlmhammering  at  the  joints  on  the  tramway  rails,  which  is  now 
making  itself  apparent  on  the  tramway  system,  owing  to  wear  and 
tear  He  found  that  good  results  had  been  obtained  elsewhere  from 
Se  nse  of  manganese  steel  plates  over  the  joints,  which  was  the 
patent  of  the  Patent  Railway  and  General  Engineering  Co., 
Nottingham  The  company  would  fix  these  plates  at  a cost  of  35s. 
tar  each  joint  inclusive  of  unskilled  labour,  excavating  and  making 
„ood  afterwards.  The  Committee  has  decided  to  give  the  plates * 
trial,  ^ and  100  joints,  at  35s.  per  joint,  are  to  be  treated  in  the 
manner  mentioned. 

Liverpool-Soutbport  Railway.-The  Uancashire  and 
Yorkshire  Railway  Co.  has  been  carrying  out  experiments  on  the 
Sectrta  line  Ken  Liverpool  and  Southport,  and  has  now 
devised  a new  car  for  this  service  by  which  it  hopes  to  reduce  to 
the  minimum  the  possible  firing  of  coaches  by  short  circuits.  A 
train  fitted  with  the  new  apparatus  has  be«^ed61|nia°rdt  ^ 
trip  was  made  last  week  between  Liverpool  and  Southport  when 
the5 members  of  the  Institution  of  Mechanical  Engines 

engineer.  that  the  new  system  will  mean  the  " deadening  of  tlm  line 
between  the  train  and  the  source  of  supply  of  electric  current.  At  the 
tWof  the  fire  on  this  line  some  months  ago,  it  was  contended  by 
passengerT  and  °others  that  there  was  too  mneh  »to«t  the 

ioonViea  and  taking  this  into  consideration,  the  new  design  cas 
provided  that  the  driver’s  cab  shall  be  of  metal,  and  all  the  g' eal^ 
the  control  of  the  motors  is  placed  inside  this  compartment.  Fire 
extinguishers  are  placed  at  the  entrance  to  the  first-class  and  at 
the  end  of  the  third-class  coaches 


London.— The  Oval  station  of  the  City  and  South 

London  Tube  was  the  scene  of  a slight  lift  accident  on  Monday 
evening  Through  the  breaking  of  a water  pipe,  the  lift ; ( 
hvdrauHc  one)  suddenly  dropped  a short  distance  to  the  bottom, 
some  of  the  passengers  being  cut  by  broken  glass  and  others  getting 

bul?  e“».ion  3 the  St.elttom  rout,  and  the  Hackney-Bloom.- 

bnrv  section  of  the  L.C.C.  tramways.  . ,. 

GN  & City  Railway.— An  interesting  article  appears  in  the 

“s-hSrs 

and  the  Gt  Northern  Railway— which  company,  it  is  hinted, 

may  hay.  m.d?  good  the  deficiency  to  ike  ' 

mentioned  in  the  report  this  week.  The  G N.  Co.  has  aireaay 

considerable  financial  interest  in  the  tube  ^d*  Ftasbui  Park 
chains  of  tube  connecting  Drayton  Park  and  Finsbury  rax*. 

which  had  been  suitably  modified— from  the  latter  station  to  High 
Barnet  and  back,  with  a view  to  testing  its  behaviour  on  the  track, 
o „ ‘Further  the  G N.  Co.’s  surveyors  have  been  engaged  in 
survey  work  which  suggests  the  intention  of  constructing  a short 
direct  line  between  the  siding  and  tube  line.  Our  contemporary 
concludes:  “These  events  seem  to  entitle >us i to  look  b«*°™  ^ 
for  important  developments  in  relation  to  the  Gt.  Northern  and 

City  Railway.” 

Peterborough.  — Sir  A.  Kennedy,  the  arbitrator 

appointed  by  the  B.  of  T.  to  settle  the  price  to  be  paid  by  the 

B32-I  Elect™  “ "J-1 L'S  £££  SR 

^LT^mLprember  1st,  1907,  at  2dyper  unit  for  the  first  120  C00 

KlSon  .b.H  be  p.id  by  the  T»wn  Council  except  tb.  co.t.  ot 
three  Peterborough  witnesses  called  by  the  company. 

Salford. The  annual  report  of  the  Salford  Corporation 

Tramways  shows  that  there  was  a decrease  in  the  gross  reedpts 
m^lesTthan^hf^we  forth* precld ing^ months.0  The  reduc- 

rion^in^ecdptspercar- mile  amounted  to  '60d„  and  represented  a 
loss  in  earnings  of  approximately  £14,463  13s.  5d.  conapared  with 
the  previous  year.  The  net  profits  this  year  were  only  £17,263  17s. 

tw  f 2ft  206  7s  4d  The  number  of  passengers  carried  was 
A 07^4  £ increase  of  203,973  ; miles  run  5,785,469,  increase 
■Sfsif  average  rfeeipts  per  c'ar-mile  9’84d.  against  10-44d.  The 
total  length  of  tramways  worked  by  the  Corporation  up  to  March 
31st  last8  was  75  miles ; total  electrical  energy  used  for  haulage, 
i Mino  nf  cars  &c  9 258,774  units,  an  average  consumption  of 
•S  nmts  oer^kr  tai’le  rl  Salford  has  now  200  cars.  Of  the 
40271518  rickets  sold  during  the  12  months,  28,233,040  were  of  the 
value  of  a penny  Scholars’  tickets  sold  were  97,547  of  the  value  of 
a peDny  each.  In  addition  2,988,918  workmen’s  tickets  were 

issued.  . 

Tramway  Competition. — At  both  the  meetings  of  the 

Great  Eastern  and  of  the  South-Eastern  and  Chatham  Railways 
held  last  week  reference  was  made  by  the  respective  chairmen 
SL-.J  competition.  In  the  C....1  the  feme. 
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line,  it  wa9  announced  that  the  decrease  for  1909  below  1908  was 
only  £409,  as  compared  with  a decrease  of  £4,390  in  1908  below 
1907  (these  figures  presumably  refer  to  London  suburban  traffic). 
Reductions  in  fares  and  increased  facilities  were  being  given  to 
induce  residential  traffic  from  points  beyond  the  zone  of  the  tram- 
ways. The  South-Eastern  chairman  said  that  to  compete  with  the 
tramways  would  mean  a very  large  capital  outlay,  and  all  the 
evidence  showed  that  a proper  and  fair  return  on  the  outlay  could 
not  be  obtained.  The  tramways  depreciated  the  surrounding 
property  and  drove  people  further  out,  and  for  this  outside  traffic 
the  managing  committee  were  catering. 

As  a contrast  to  the  above  may  be  cited  the  reference  in  the 
Brighton  meeting  to  the  completion  of  the  South  London  elec- 
trified route,  which,  by  all  accounts,  should  be  running  in  a few 
days.  19 


TELEGRAPH  and  TELEPHONE  NOTES. 


Belgium. — In  1907  the  system  of  aerial,  subterranean, 
river  and  submarine  telegraph  lines  increased  by  278  km.,  of  which 
277  were  aerial,  to  6,991  km. ; while  the  length  of  wires  increased 
by  580  km.,  to  38,226  km.  The  number  of  offices  was  increased  by 
80,  to  2,418,  which  were  worked  by  4,162  employes  of  all  grades— 
an  increase  of  298  over  the  previous  year ; other  employes 
numbered  5,390.  Inland  traffic  numbered  3,641,229  messages,  an 
increase  of  19,097  ; international  traffic  consisted  of  3,345,090 
telegrams,  an  increase  of  12,720  ; while  transit  telegrams  numbered 
537,614,  an  increase  of  13,534,  making  the  total  number  of  messages 
handled  7,523,933,  or  an  increase  on  the  previous  year  of  45,351. 
International  telegrams  produced  a revenue  of  2,704,096  fr.  Service 
telegrams  numbered  12,615,700,  an  increase  of  888,435.  Inland 
traffic  produced  2,090,431  fr.,  and,  together  with  308.318  fr.  obtained 
from  transit  telegrams,  the  total  revenue  amounted  to  5,684,310  fr., 
which  also  includes  revenue  from  other  sources.  Expenses  amounted 
to  8,758,805  fr.  The  capital  account  amounted  to  64,566.947  fr. 

The  mileage  of  telephone  wire  increased  by  18,767  km.  to 
173,244  km.,  and  the  exchanges  from  182  to  196,  while  the  sub- 
scribers numbered  28,946,  an  increase  of  2,875  over  1906  Inter- 
national conversations  produced  633,850  fr.,  and  the  revenue 
totalled  8,457,318  fr.,  or  an  increase  of  715,302  fr.  The  combined 
revenues  of  the  telegraph  and  telephone  services  exceeded  com- 
bined expenses  by  5,382,824  fr. — Journal  Tdldgraphique. 

\ew  Cables. — The  Elehtrotechnische  Zeitschrifl  states 
that  the  laying  of  the  Emden-TenerifFe  cable  will  soon  be  com- 
menced, and  that  the  Spanish  Government  is  about  to  lay  cables 
between  Barcelona  and  Genes,  and  Carthagena  and  Oran. 

Telegraphic  Interruptions: — 

Tangier-Cadiz May  19_  1909 

Assab-Perim  july  8>  1909 

Wireless  Telegraphy.— The  wireless  station  at  Trois 

Amis,  San  Fernando,  Trinidad,  has  been  completed,  and  it  is  said 
that  trial  messages  have  passed  between  it  and  the  colony  of  British 
Guiana. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Ten  100-number  switchboards  for  the  Post- 
master-General’s department  in  New  South  Wales.  See  “Official 
Notices”  July  16th. 

New  Bouth  Wales. — Telephone  material  for  the  P.M  G See 
“ Official  Notices  ” July  23rd. 

Ballinasloe. — September  10th.  The  Committee  of 

Management  of  the  Ballinasloe  District  Lunatic  Asylum  wants 
tenders  for  the  supply  and  erection  of  overhead  cables.  See 
“ Official  Notices  ” July  30th. 

Belgiom. — The  municipal  authorities  of  Itamet-Yvoz 

(Province  of  Lffige)  are  inviting  tenders  until  the  9th  inst , for  the 
concession  for  the  public  and  private  electric  lighting  of  the  town. 

Clecliheafon. — The  U.D.C.  wants  tenders  for  the  pur- 
chase of  two  battery  regulating  switches.  See  •'  Official  Notices  ” 
July  30th. 

I.dinbu rgli — September  4th.  The  Corporation  invites 

tenders  for  a motor-alternator  and  for  an  electric  lighting  installa- 
tion, See  "Official  Notices”  to-day. 


France.  Paris. — August  18th.  The  Under-Secretary 
for  Posts  and  Telegraphs,  103,  Rue  de  Grenelle,  Paris,  requires 
tenders  for  75  stamping  machines  worked  by  electric  motors. 

August  llth.—The  Direction  de  la  Manufacture  d’Armes  at 
Chatellerault  (Vienne)  requires  tenders  for  cables,  copper  wire,  and 
dynamo  construction  material  (11  lots). 

Germany.— Cologne.— August  25th.  The  Stadtisches 

Maschinenbauamt,  Cologne,  is  inviting  tenders  until  August  25th 
for  the  supply  of  four  electrically-operated  cranes. 

Italy.  — August  10th.  The  Italian  State  Railway 

authorities  in  Rome  are  inviting  tenders  from  foreign  as  well  as  from 
home  makers  for  the  supply  of  100,000  metres  of  telegraph  cable. 

August  18th. — Toe  Italian  State  Railway  authorities  in  Rome 
aTe  inviting  tenders  for  the  supply  of  six  electrically-operated 
drop  hammers. 

Keighley.— August  7th.  Two  1,000-kw.  turbo-alter- 
nators  with  condensers,  and  two  water-tube  boilers  for  the  electricity 
department.  See  “ Official  Notices  ” July  16th. 

Leyton.— Tenders,  to  be  considered  early  in  September? 

are  to  be  invited  for  100  public  lighting  lanterns  with  clock  switches’ 
to  complete  the  conversion  of  gas  lamps  in  the  district,  also  for 
wiring  the  extension  of  the  public  offices,  now  being  erected. 

London.— G.P.O.— August  9th.  Creosoting  telegraph 

poles  for  the  P.M.G.  Mr.  G.  Morgan,  Controller  of  Stores,  17-19 
Bedford  Street,  W.C.  ’ 

Battebsea. — August  21st.  The  Council  wants  tenders  for  motors 
and  controllers,  d.c.  flame  and  enclosed  arc  lamps,  and  motor  and 
arc  lamp  installations.  See  “ Official  Notices  ” to-day. 

L.C.C.  September  14th.  The  L.C.C.  wants  tenders  for  the 
suppiy  and  laying  of  6J  miles  of  0'075  sq.  in.  three-core  cable  and 
46  miles  of  single  core  cable,  telephone  cables,  &c. ; the  supply  of 
50  tramway  feeder  pillars ; laying  16  miles  of  stoneware  ducts  • 
and  the  supply  of  440,000  stoneware  ducts.  See  “ Official  Notices 
to-day. 

Kby].— August  21st.  The  U.D.C.  invites  tenders  for  a 
125  kw.  Diesel  set  and  a 50-kw.  steam  dynamo.  See  “ Official 
Notices  ” to-day. 

Russia. — September  13th.  The  municipal  authorities 
of  Bachmouth  (Government  of  Ekaterinoslav)  are  inviting  tenders 
for  the  concession  for  the  public  electric  lighting  of  the  town. 

Salford. — August  9th.  The  Corporation  wants  tenders 
for  the  purchase  of  a steam  dynamo  of  120  kw.  See  “ Official 
Notices”  July  30th, 

Spain. — August  2Gth.  Sixty  years’  electric  tramway 
concession  (between  Monachil  and  the  suburbs  of  Gabia  Grande 
Granada  province).  Tenders,  with  £130  deposit,  to  Direccien 
General  de  Obras  Publicas,  Madrid. 

August  27th.— Tenders  are  invited  by  the  Direccion  General  de 
Obras  Publicas,  at  Madrid,  for  the  taking-over  of  a concession  for 
the  building  and  working  of  a system  of  electric  tramways  in 
Barcelona.  A deposit  of  40,596  pesetas  must  accompany  the 
tender. 

Todraorden. — August  14th.  The  Corporation,  wants 
tenders  for  a 1 50-kw.  steam  dynamo,  switchboard,  condensers  and 
piping,  and  pump.  See  “ Official  Notices  ” to-day. 

Turkey. — The  Ministry  of  Marine,  in  Constantinople, 

invites  tenders  for  the  supply  of  electrical  apparatus  for  the 
Imperial  fleet.  Inquiries  should  be  addressed  to  the  Conseil  de  la 
Marine,  Constantinople. — B.  of  T.  Journal. 

lork. — August  27th.  The  Corporation  .wants  tenders 
for  18  double-deck  electric  tramcars  and  a watering  car  See 
“ Official  Notices”  July  30tb. 


CLOSED. 

Belgium. — Six  concerns  submitted  tenders  for  the  estab- 
lishment of  a central  elactric  lighting  station  in  the  little  town  of 
1 1 ollogne-aux-Pierres  (Province  of  Liege),  the  lowest  being  that  of 
the  Society  Electricity  et  Mecaniqu^,  of  Charleroi. 

Brad  turd. — The  Board  of  Guardians  has  accepted  the 

tender  of  the  Easton  Lift  Co.,  Ltd.,  for  the  supply  of  brakes  on  two 
electric  lifts,  for  the  sum  of  £32  12s. 

.Canada, — The  Colonial  Engineering  Co.,  Ltd.,  Montreal, 

has  closed  a contract  with  the  Dominion  Light,  Heat  and  Power 
Co.  for  a 1,000-u  f.  Hornsby-Stockport  ga9-engine  equipment,  to  be 
installed  in  the  City  of  Montreal  for  the  purpose  of  public  and 
private  electric  supply. 
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China. — According  to  Commercial  Intelligence,  the  Eastern 
Trading  Co.,  Ltd.,  has  been  selected  out  of  26  tenderers  to  erect 
modern  electric  lighting  plant  for  the  city  of  Nanking.  Plant  is  to 
be  supplied  by  Messrs.  Babcock  & Wilcox  and  Messrs.  Beiliss  and 

Morcom. 

Eastbourne.— The  T.C.  has  accepted  the  tender  of 

Messrs.  Lassen  & Hjort,  at  £155,  for  water-softening  plant.  The 
engineer’s  estimate  was  £200. 

Eceles. — The  T.C.  has  accepted  the  tender  of  Messrs. 

WariDg  & Gillow,  Ltd.,  of  Manchester,  for  installing  the  electric 
light  in  the  Corporation  Road  houses,  at  £48  15s. 

France. — The  French  Post  and  Telegraph  authorities 
have  just  given  out  contracts  as  follows: — La  Compagnie  Generale 
d’Electricit4,  of  Paris,  60  tons  of  bronze  wire,  1^  mm.  diameter,  at 
2,820  francs  per  ton  ; 100  tons  high  conductivity  copper  wire, 
24  mm.  diameter,  at  2,090  francs  per  ton ; and  100  tons  ditto,  at 
2,0924  francs  per  ton.  M.  Grammont,  of  Pont  du  Cherny  (Isere), 
60  tons  of  bronze  wire,  at  2,800  francB  per  ton ; 60  tons  of  copper 
wire,  2 mm.  diameter,  at  2,0974  francs  per  ton  ; and  100  tons  ditto, 
24  mm.  diameter,  at  2,065  francs  per  ton.  La  Society  des  Trefileries 
du  Havre,  100  tons  of  bronze  wire,  at  2,825  francs  per  ton,  and 
600  tons  of  copper  wire,  at  2,090  francs  per  ton.  La  Compagnie 
Fram;aise  des  Metaux,  of  Paris,  200  tons  of  copper  wire,  at 
2,080  francs  per  ton.  La  Society  d’Electro-Metallurgique  de  Dives, 
100  tons  of  copper  wire,  3 mm.  diameter,  at  2,060  francs  per  ton ; 
and  50  tons  of  annealed  copper  wire,  at  2,090  francs  per  ton. 
La  8oci6te  des  Mines  et  Fonderies  de  Pontgibaud,  100  tons  of 
copper  wire,  3 mm.  diameter,  at  2,055  francs  per  ton.  La  Society 
des  Forges  de  Franche-Comte,  of  Beeamjon,  100  tons  ditto,  at 
2,050  francs  per  ton;  and  La  Compagnie  Framjaise  du  Bi-Metal,  of 
Paris,  100  tons  of  copper  wire,  4 mm.  diameter,  at  2,040  francs 
per  ton. 

Glasgow. — The  Tramway  Committee  onWorks  has  recom- 
mended the  acceptance  of  the  following  tenders Special  track 
work,  the  Lorain  Steel  Co. ; teak  flitches,  Brownlee  & Co.,  Ltd. ; 
scrubber  blocks  for  jail  grinder,  Chas.  Churchill  & Co.,  Ltd. ; speed 
indicators  for  rotary,  Union  Electric  Co.,  Ltd. ; copper  rail  bonds, 
the  Lahmeyer  Electrical  Co.,  Ltd. ; telephone  cable,  British  Insu- 
sulated  & HeUby  Cable  Co. 

Grimsby. — The  T.C.  has  accepted  the  tender  of  Messrs. 

John  Wilson  & Co.  for  additional  pipe-work  in  connection  with  the 
superheaters,  at  £21  10s. 

Hanley. — The  T.C.  has  accepted  the  offer  of  the  Chloride 

Electrical  Co.  to  maintain  a secondary  battery  in  full  efficiency  for 
ten  years,  at  £5  per  annum. 

Ilford. — The  U.D.C.  has  accepted  the  tender  of  the 

Brush  Electrical  Engineering  Co.,  Ltd.,  foT  four  tramway  cars,  at 
£561  each. 

Japan. — In  connection  with  the  electric  railway  which  is 
now  being  built  between  Osaka  and  Kyoto,  the  contract  for  the 
power  station  sttam  generating  plant  (according  to  the  Indian 
Textile  Journal)  has  been  secured  by  Messrs.  Babcock  & Wilcox, 
Ltd.  The  boilers,  which  are  six  in  number,  are  specially  con- 
structed to  the  specifications  of  the  Kei-han  Deski  Tetsudo 
Kabushiki  Kwaisha. 

Leyton. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 

Johnson  & Phillips,  Ltd.,  for  the  electric  light  installation  at 
Sybourn  Street  8chools,  at  £172  6s.  8d. 

London. — St.  Pancbas. — The  B.C.  has  received  the 

following  tenders  for  the  annual  supply  of  arc  lamp  carbons : — 


William  Geipel  & Co.  ,£362  3 4 

Sloan  Electrical  Co.,  Ltd, (accepted)  382  1 8 

H.  G.  Mayer  & Co 420  0 0 

Crompton  & Co.,  Ltd.  424  8 4 

G.  Braulik  452  5 0 

Andrew  & 8uter  467  0 0 

General  Electric  Co.,  Ltd.  498  0 0 

Siriu8-Werke  (M.  Beeck)  513  6 8 

Ship  Carbons,  Ltd 516  5 0 

Siemens  Bros.  Dynamo  Works,  Ltd 672  5 0 

Piggott  Electrical  Co.  (Smith  Bros.) 758  0 0 


Longton. — The  T.C.  has  accepted  the  tender  of  the 

Electric  Construction  Co.,  Ltd.,  for  engines  and  dynamos. 

Lnton. — The  T.C.  has  accepted  the  tender  of  Messrs.  W.  H. 

Allen,  Son  & Co.,  Ltd.,  of  Bedford,  for  a 500-kw.  steam  engine  and 
dynamo,  at  £2,370 ; and  that  of  the  Brush  Electrical  Engineering 
Co.,  Ltd.,  for  condensing  plant,  at  £780  10s. 

Maidstone. — The  T.C.  received  the  following  tenders  for 

feeder  cable : — 

Union  Electric  Co 

Western  Electric  Co ..  (accepted) 

Callender’s  Cable  and  Construction  Co. 

Henley's,  Ltd.  

Johnson  & Phillips,  Ltd 

B.I.  & H.  Cables,  Ltd. 

W.  T.  Glover  & Co.,  Ltd 

Electrical  Co 

Salford. — The  Council  has  accepted  the  tender  of  Messrs. 

Huland,  Bowden  & Co.,  at  £765,  for  re-wiring  at  the  Royal 

Technical  Institute. 


South  Africa. — Cape  Town. — The  Corporation  has 

accepted  the  tender  of  Messrs.  Pooley  & Austen,  of  London,  for  the 
supply  of  110  street-lamp  fittings,  at  16s.  each  f.o.b.  The  c.i.f. 
amount  of  this  tender  is  £98  13s.  3d.,  while  the  delivery  and  other 
charges  are  estimated  not  to  exceed  £10,  making  a total  of  about 
£109. 

West  Bromwich. — The  T.C.  has  accepted  the  tender  of 

the  Aron  Electricity  Meter  Co  , Ltd.,  for  the  repair  of  Aron  meterB 
for  a year. 

West  Ham. — The  Corporation  received  12  tenders  for 

the  supply  of  six  new  tramcars,  and  accepted  the  following: — 
United  Electric  Car  Co.,  Ltd.,  car  bodies,  £1,932  ; Brush  Electrical 
Engineering  Co.,  Ltd.,  electrical  equipment,  £1,161.  An  order  has 
been  placed  with  Mr.  E.  Peckbam  aDd  the  Anti-Magnolia  Co.,  at 
£150,  for  the  purchase  of  two  trucks  for  the  tramway  undertaking 
and  the  purchase  of  the  material  for  five  others,  these  to  be 
constructed  at  the  car-sheds  on  payment  of  a royalty  of  £10  per 
truck  to  Mr.  Peckham.  The  estimated  cost  of  the  seven  trucks 
is  £550. 


NOTES. 


Electrical  Fatality— On  Saturday  afternoon  Edward 

M'Bride,  aged  10  years,  who  resided  with  his  parents  at  10,  Field 
Street,  Birkenhead,  met  with,  his  death  on  the  Mersey  Railway. 
He  was  playing  with  his  companions  when  he  strayed  on  to  the 
line,  and,  coming  into  contact  with  the  live  rail,  received  a shock, 
which  resulted  in  practically  instant  death. 

Mining  Explosion, — Some  interesting  revelations  as  to 

the  manner  in  which  electric  apparatus  is  misused  in  some 
coal  mines  weie  made  at  a public  inquiry  held  in  Hamilton  the 
other  day.  The  inquiry  was  into  the  circumstances  of  an  explosion 
which  took  place  at  Ferniegair  colliery  on  June  27th  last,  when  one 
man  was  killed,  and  two  others  so  injured  that  they  succumbed  to 
their  injuries  three  days  later,  in  the  Royal  Infirmary,  Glasgow. 
At  the  time  of  the  explosion  the  deceased  workmen  were  getting  in 
readiness  for  the  week’s  work  an  electrically-driven  coal-cutting 
machine,  and  the  inquiry  chiefly  centred  upon  what  had  caused 
the  explosion.  Mr.  Nelson,  of  the  Home  Office,  in  giving  evidence 
regarding  a visit  he  had  paid  to  the  pit  on  July  1st,  stated  that  he 
had  previously  learned  that  one  of  the  deceased  had  been  engaged 
in  lengthening  an  electric  cable,  and  that  his  visit  bore  out  that 
idea.  The  workman  had  apparently  disconnected  a length  and 
was  in  the  act  of  joining  two  ends  together  when  the  explosion 
occurred.  A spark  would  undoubtedly  be  caused  at  such  a moment. 
For  a pit  in  which  safety  lamps  were  used  the  design  of  the  gate 
end  box  was  very  bad,  no  precaution  being  taken  to  have  it 
enclosed  and  made  perfectly  gas  tight.  The  plug  connection  was 
not  suitable,  and  in  his  opinion  the  conditions  at  the  colliery  on  the 
day  of  the  explosion  simply  invited  an  explosion  when  gas  made 
its  appearance.  The  jury,  in  returning  their  verdict,  expressed  the 
opinion  that  a spark  from  the  electric  plant  had  ignited  the  gas 
and  caused  the  explosion.  They  were  also  of  opinion  that  whether 
or  not  the  workmen  were  to  blame  in  manipulating  a “live” 
cable  in  the  presence  of  gas,  the  employers  were  in  fault  in  respect 
(1)  that  the  examination  by  the  acting  fireman  on  the  morning  of 
the  explosion  had  been  perfunctory  and  insufficient  to  discover 
gas ; (2)  that  the  electric  plant  was  not  suitable  for  a fiery  mine  ; 
and’  (3)  that  there  was  an  absence  of  due  inspection  from  time  to 
time  of  the  electric  apparatus  installed  in  the  pit  in  question. 

Swimming  Gala.— The  third  Annual  Swimming  Gala 

of  the  County  of  London  Electric  Southern  Athletic  Club  will 
take  place  (under  A.S.A.  laws)  on  Wednesday,  September  15tb,  at 
the  Wandsworth  Baths.  An  interesting  programme  has  been 
arranged,  comprising  club  events,  polo  match,  championship  of  the 
borough  of  Wandsworth,  life-saving  display  (by  ladies),  and,  as 
last  year,  an  invitation  team  race,  in  which  teams  of  four  swimmers 
from  electric  supply  companies  and  municipal  electricity  works 
are  invited  to  compete.  The  invitation  race  was  won  last  year  by 
Richmond  Electric,  London  Electric  being  second.  In  all  seven 
teams  competed.  Teams  wishing  to  enter  should  communicate 
with  the  hon.  sec.,  Mr.  H.  Brown,  Generating  Station,  The  Cause- 
way, Wandsworth,  S.W.,  who  will  be  pleased  to  forward  any 
information  desired. 

Power  Supply  in  the  Transvaal.— A Johannesburg 

correspondent  of  the  Kolnische  Zeituny,  in  the  course  of  an  article 
dealing  with  the  mines  and  electricity  works  in  the  Transvaal,  sets 
forth  the  purely  German  point  of  view  of  the  position,  as  com- 
pared with  the  standpoints  assumed  by  the  chairmen  of  the 
Victoria  Falls  and  Transvaal  Power  Co.,  and  at  the  same  time 
gives  some  additional  information.  After  stating  that  the  establish- 
ment of  a generating  station  at  the  Falls  would  at  the  outside 
serve  local  purposes  later  on,  owing  to  the  heavy  loss  in  trans- 
mission, and  that,  moreover,  coal  in  the  Transvaal  is  so  abundant 
and  cheap  that  such  long-distance  transmission  need  not  be  con- 
sidered, the  correspondent  refers  to  the  beginning  of  activity  of  the 
Victoria  Co.,  by  the  acquisition  of  the  Rand  Central  Electric  Works, 
at  Brakpnn,  which  was  a company  working  with  German  capital, 
and  the  undertaking  of  the  General  Electric  Power  Co.,  which  was 
created  by  the. South  African  Goldfields  Co.  At  the  same  time  an 
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agreement  was  entered  into  with  the  Vereeniging  Estates  Co., 
which  owns  large  deposits  of  coal  at  the  Vaal  River,  whereby  the 
latter  granted  to  the  Victoria  Co.  the  right  to  erect  a new  power 
station  on  its  property  in  return  for  the  transfer  of  a number  of 
shares,  and  the  assumption  of  the  obligation  to  purchase  a certain 
quantity  of  coal  at  definite  prices.  The  Victoria  Co.  then  seemed 
to  be  assured  of  a monopoly  until  a new  factor  arose  by  the  sudden 
appearance  of  a Mr.  Harper,  who  offered  more  favourable  terms  to 
the  principal  mining  companies  on  the  Rand,  and  secured  certain 
contracts  for  the  supply  of  power.  Mr.  Harper  first  turned  to  the 
Allgemeine  Elektrizitiits  Gesellscbaft  for  the  financing  of  his  con- 
tracts, which  was  already  largely  interested  in  the  Victoria  Co., 
and  with  the  assistance  of  the  former  company,  he  formed  the  Rand 
Mines  Power  Supply  Co.,  which  took  over  the  Harper  contracts. 
There  were  thus  two  companies  which,  however,  in  the  meantime 
have  united  in  the  sense  that  both  have  the  same  technical  manage- 
ment and  administration,  and  only  possess  separate  boards  of 
directors.  After  referring  to  the  existing  power  stations  and  the 
works  in  progress,  it  is  mentioned  that  the  A.E.G.  is  the  general 
contractor  for  the  whole  of  the  latter,  and  that  the  participation  of 
German  capital  amounts  to  about  62  per  cent,  of  the  total  capital. 
Prof.  Klingenberg,  of  Charlottenburg,  is  the  consulting  adviser  of 
both  companies.  The  Rand  Mines  Power  Supply  Co.  proposes  to 
erect  on  the  Rosherville  dam,  which  is  6 2 miles  distant  from 
Johannesburg  in  an  easterly  direction,  a central  station  which,  in 
addition  to  a power  transmission  at  50,000  volts,  will  be  supple- 
mented by  an  air  compressing  station  and  a network  of  tubes  to  all 
the  mines,  in  order  to  meet  the  requirements  provided  for  under 
the  Harper  contracts.  These  installations  will  also  be  furnished 
by  the  A.E.G.  The  turbines  to  be  provided  are  to  be  of  10,000  h.p., 
and  the  Rateau  centrifugal  air  compressors  are  to  be  partly  driven 
by  steam  and  partly  by  electric  motors.  The  Siemens-S  ffiuckert 
Works  Co.  is  also  interested  in  these  installations,  whilst  the 
A.E.G.  will  deliver  all  the  motors,  transformers  and  cables ; the 
Lauchhammer  Co.  will  supply  the  steel  work,  and  the  British 
Babcock  & Wilcox  Co.  the  boilers.  The  distribution  from  the  Rand 
Mines  Co.’s  station  will  be  by  means  of  underground  cables  at 
20,000  volts,  and  the  contracts  mainly  concern  the  Rand  mines  and 
the  Eckstein  group,  whilst  the  Victoria  Co.’s  contracts  are  with  the 
Goldfields  group,  Barnato  Bros.,  the  General  Mining  Co.,  S.  Neu- 
mann, and  some  of  the  Goerz  mines.  The  charges  to  the  end  of 
1910  amount  to  '75d.  per  Kw.-hour,  -56l7d.  to  1912,  and  -525d.  per 
Kw.'hour  subsequently,  and  the  mining  companies  estimate  that  by 
the  use  of  electric  power  they  will  be  able  to  effect  an  economy  of 
from  8d.  to  Is.  per  ton  of  ore  produced. 

Electricity  in  Mines. — In  his  report  on  the  southern 

mining  district  for  1908,  the  inspector  (Mr.  J.  S.  Martin),  dealing 
with  the  use  of  electricity  in  mines,  remarks  that  rapid  strides  are 
being  made  in  the  adoption  of  electricity  in  mines  throughout  the 
district  of  Cornwall,  Gloucestershire  (Bristol  and  the  Forest  of 
Dean),  Kent,  Monmouthshire  and  Somerset.  It  is  used  for 
pumping,  haulage,  and  the  working  of  coal  cutters.  According  to 
the  Iron  and  Coal  Trades  Review , in  which  the  report  is  abstracted, 
he  does  not  recommend  the  working  of  electric  coal-cutting 
machinery  at  the  working  face  in  the  fiery  mines  of  Monmouth- 
shire, but  favours  the  use  of  air  compressors  underground  as  far 
in-bye  in  the  in-take  airway  as  it  may  be  safe  to  work  electrically, 
to  supply  compressed  air  to  the  coal-cutters  at  the  face. 

Electro-Metallurjry. — It  is  announced  that  the  Gott- 

hardwerke,  Gesellschaft  file  Elektro-chemische  Industrie,  of  Bodio, 
in  the  Canton  of  Tessin,  which  was  formed  in  January,  1908,  with 
the  co-operation  of  German  and  Swiss  firms  for  the  purpose  of 
producing  high  percentage  ferro-silicon,  will  have  its  plant  in  full 
operation  in  November.  The  company  utilises  for  the  greater  part 
the  water-power  works  of  the  Biaschina  of  a capacity  of  30,000  h.p., 
which  were  erected  by  the  Aktiengesellschaft  Motor,  of  Baden,  one 
of  the  founders  of  the  undertaking.  A syndicate  is  said  to  exist  in 
Paris  for  the  sale  of  ferro-silicon,  but  the  Swiss  company  is  not  a 
constituent  of  it,  and  its  output  will  be  disposed  of  by  the  firm  of 
L Weil  and  Rheinhardt,  of  Mannheim,  which  also  participated  in 
the  formation  of  the  company. 

Ill e Gorman  Electrical  Industry.— A slight  improve- 
ment is  reported  to  have  recently  taken  place  in  the  condition  of 
trade  in  Germany.  If  this  is  actually  the  case,  it  represents  a 
change  from  the  situation  recorded  some  months  ago,  when  orders 
were  eagerly  sought  for,  and  even  the  large  firms  entered  into 
keen  competition  for  such  small  contracts  as  domestic  installations, 
&c.  This  was  the  result  of  the  unfavourable  course  of  the  trade  in 
general,  combined  with  the  fact  that  manufacturing  firms  had 
largely  extended  their  productive  capacity  in  expectation  of 
Government  orders  in  connection  with  high-speed  electric  railways, 
or  in  the  hope  of  the  rapid  realisation  of  city  railway  schemes. 
But  the  orders  for  railway  conversion  failed  to  make  their  appear- 
ance, in  consequence  of  fiscal  considerations,  the  weak  financial 
situation  and  the  cautious  attitude  of  the  States  on  the  one  hand, 
and  owing  to  the  rivalry  of  the  town  authorities  interested 
in  the  projects  for  city  railways  on  the  other.  In  the  cir- 
circumstances  the  establishment  of  electrical  financial  banks  has 
not  accomplished  its  purpose,  as  neither  Government  nor  municipal 
schemes  have  become  ripe  for  financing,  and  the  preparation  of 
projects  for  country  central  stations  offered  a basis  that  was  too 
inconsiderable,  or  was  designedly  postponed  in  order  to  await  the 
progress  of  the  extensive  co-operative  central  station  movement. 
Thus,  the  two  electrical  banks,  whose  scope  will  in  future  be 


hampered  by  the  coupon  tax  and  the  tax  on  securities,  have  not  yet 
been  able  to  carry  out  a single  transaction.  These  circumstances 
have  rendered  it  necessary  for  the  large  works  to  secure  orders  with 
the  object  of  keeping  their  thousands  of  workmen  employed,  but 
this  has  only  been  accomplished  at  a sacrifice  in  prices,  and  although 
these  firms  have  reserve  funds  and  auxiliary  branches,  the  effect  of 
the  competition  to  obtain  work  will  be  specially  reflected  in  the 
balance-sheets  of  the  smaller  firms.  The  condition  of  prices 
reached  such  a low  level  as  could  only  be  compared  with  1901, 
which  was  the  worst  year  of  depression  in  the  electrical  industry. 

But  during  the  past  few  weeks  an  improvement  has  been  recorded, 
particularly  in  an  increase  in  the  orders  placed  by  the  mining  and 
iron  and  steel  trades,  which  are  proceeding  to  install  new 
plant.  If  the  demand  continues  and  expands,  it  is  expected  that 
prices  will  also  become  firmer,  although  progress  will  only  take 
place  slowly. 

An  11,200-H.P.  Turbo- Alternator.— A large  steam 

turbine  set  of  this  output  has  recently  been  built  by  Messrs. 
Brown,  Boveri  & Co.,  for  Buenos  Ayres.  The  machine  runs 
at  750-b.p.m.,  and  consists  of  a Parsons  type  turbine  with  two 
three-phase  generators  for  7,500  kw.  (8,350  k.v.a),  at  12,000 — 13,000 
volts  and  25  cycles,  and  for  8,825  k.v.a.  at  12,500  volts  and  50  cycles 
respectively,  and  a direct-coupled  110-kw.  220-volt  exciter.  The 
set  can  be  overloaded  to  14,200  h.p.  for  two  hours.  A surface  con- 
denser is  used,  and  the  steam  is  superheated  to  300°  C.  The  Bteam 
pressure  is  176  lb.  per  sq.  in.  With  cooling  water  at  15°  C.,  the 
steam  consumption  is  guaranteed  at  14  lb.  per  Kw.-hour,  at  a load 
of  7,500  kw.  The  condenser  has  a cooling  surface  of  13,800  eq.  ft., 
and,  with  a sufficient  supply  of  cooling'water  at  15°  C.,  it  can  deal 
with  110,000  lb.  of  steam  per  hour,  and  produce  a 95  per  cent, 
vacuum.  Even  with  cooling  water  at  25°  C.  it  can  give  a 91  per 
cent,  vacuum.  The  weight  of  the  complete  set,  including  the 
condenser,  is  475  tons. 

The  turbine  is  divided  into  two  cylinders  with  bearings  between. 

This  arrangement  enables  an  especially  large  number  of  sets  of 
blades  to  be  used,  arranged  on  the  Parsons  principle,  thus  ensuring 
a high  efficiency,  and,  further,  the  high-temperature  steam  is  con- 
fined to  the  comparatively  small  high-pressure  compartment,  and 
serious  temperature  deformation  is  avoided.  Steam  is  admitted  by 
two  pipes  to  the  regulating  double-seated  inlet  valve  at  the  top. 

This  is  operated  by  the  compressed  oil  used  for  the  lubricating 
system,  instead  of  by  steam,  as  has  been  usual  in  Parsons  turbines. 
Consequently,  any  failure  in  the  lubricating  arrangements  auto- 
matically cuts  off  the  steam  supply. 

The  spring  governor,  which  controls  a relay  attached  to  the  inlet 
valve,  is  mounted  on  the  same  vertical  spindle  which  operates  the 
oil  pumps,  and  is  driven  by  worm  gear.  The  same  spindle  also 
carries  the  emergency  governor,  which  comes  into  operation  if  the 
speed  exceeds  the  normal  by  15  per  cent.,  and  closes  the  main  I 
inlet  valve.  A second  oil  pump  driven  from  the  same  worm  gear  , , 
works  in  parallel  with  the  first,  and  both  drive  the  oil  under  a 
pressure  of  22  lb.  per  sq.  in.,  through  a cooler,  to  the  bearings. 

The  turbine  spindles  consist  of  steel  cylinders,  into  which  the 
journals  with  cast-steel  spiders  are  forced  and  held  by  a bayonet  { 
joint.  In  order  to  ensure  quick  and  uniform  heating  of  these 
journals,  heating  chambers  are  provided,  connected  with  the  high- 
pressure  steam.  The  two  parts  of  the  turbine  spindle  are  connected 
by  a flexible  claw-coupling. 

Both  the  stationary  armature  and  the  cylindrical  rotating  magnet 
are  liberally  provided  with  ventilating  gaps.  The  cool  air  is  driven 
through  the  machine  from  both  ends  by  means  of  fans  carried  on 
the  turbine  spindle.  The  magnet  core  is  formed  of  steel  plates  with 
radial  slots,  in  which  the  flat  copper  winding  is  (held  by  metal 
wedges  in  such  a way  that  the  centrifugal  force  acts  on  the  flat  1 
sides,  and  no  shifting  can,  therefore,  take  place.  The  ends  of  the 
magnet  winding  are  held  in  by  specially  strong  non-magnetic  \ 
metal  caps.  Each  generator  can  stand  an  overload  of  25  per  cent, 
for  half  an  hour.  The  weight  of  one  generator  (7,500  kw.)  without 
bearings  or  base  plate  is  73  4 tons— the  armature  being  48  1 tons, 
and  the  magnets  25'3  tons. 

The  Buenos  Ayres  central  station,  for  which  this  set  is  intended, 
will  eventually  contain  10  Parsons  turbo-sets  of  11,200  h.p.  each. 
Five  of  these  are  already  on  order,  the  above-described  machine 
being  one  of  them,  and  the  remaining  four  being  each  fitted  with  a 
single  three-phase  generator  of  7,500  kw.  normal,  or  9,000  kw. 
maximum  output. 

Bills  Advanced.— On  Wednesday  last  week,  in  the 
House  of  Lords,  the  London  County  Council  (Tramways  and 
Improvements)  Bill  was  read  a third  time  and  passed. 

On  Friday,  in  the  House  of  Commons,  the  Lords’  amendments 
to  the  Central  London  Railway  Bill  were  agreed  to. 

On  Monday,  in  the  House  of  Commons,  the  Lords  amendments 
to  the  Holywood  Tramways  and  London  County  Council  (Tram- 
ways and  Improvements)  Bills  were  agreed  to,  and  the  Barry 
Railway,  Gateshead  and  District  Tramways,  and  the  West  Kent 
Electric  Power  Bills  were  read  a third  time. 

Educational.— Kino’s  College,  London  University. 

The  new  session  commences  on  October  6th ; particulars  are  given 
in  our  “ Official  Notices  ” to-day. 

Appointment  Vacant.— Llandilo.— Charge  engineer 

for  the  U.D.C.  See  " Official  Notices"  to-day. 


VoL  65.  No.  1,654,  August  6,  1909.]  THE  ELECTRICAL  REVIEW, 


228 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
EtiHCTBUHL  Review  posted  as  to  their  movements. 


Central  Station  Engineers  —Mr.  Chas.  T.  Linxey, 

manager  and  resident  engineer  of  the  Kent  Electric  Power  Co.,  was 
recently  the  recipient  of  a silver  salver  and  silver  cigarette  case,  as 
a token  of  esteem  and  goodwill  from  the  directors,  staff  and 
employes  of  the  company, on  theoccasion  of  hie  leaving  the  company’s 

service.  _ . , , 

Mr.  Albert  Gay,  electrical  engineer  of  Islington,  has  been 
appointed  President  of  the  Associated  Municipal  Electrical  Engi- 
neers (Greater  London)  for  the  year  1909-10. 

General. — In  connection  with  the  amalgamation  of  the 
Moss  Bay  Hematite  Iron  and  Steel  Co.,  Ltd.,  of  Woikington,  the 
Workington  Iron  Co.,  Ltd.,  the  Harrington  Iron  and  Coal  Co., 
Ltd.,  and  Messrs.  Cammell,  Laird  & Co.’s  West  Cumberland 
interests,  Mr.  N.  G.  Barbaclough  has  been  appointed  chief  elec- 
trical engineer  to  the  syndicate.  For  the  past  44  years  Mr. 
Barraclough  has  bsen  engaged  as  electrical  engineer  to  the  Moss 
Bav  Iron  and  Steel  Co  , prior  to  which  he  was  on  the  electrical 
staff  of  the  National  Boiler  and  General  Insurance  Co.,  Ltd., 
Manchester.  . „ . ,, 

Mr.  Gerald  Hooghwinkel,  M.I.E.E.,  M.I.Min.  and  Metallurgy, 
will  shortly  leave  England  for  Mexico  on  professional  business,  and 
intends  to  study  the  openings  for  British  enterprise  in  that  country 
with  reference  to  contracts  for  public  works.  He  would  also  be 
willing  to  take  charge  of  special  interests  which  might  be  entrusted 
to  him. 

Mb.  Ben.  Bailey  has  resigned  his  position  with  the  “ Z ” Elec- 
tric Lamp  Co.  to  jiiu  Messrs.  J.  & H.  Grevener,  of  Eldon  Street 
House,  E.C.,  as  engineer  and  manager  of  their  arc  lamp  depart- 
ment. 


NEW  COMPANIES  REGISTERED. 


Sylverlyte(1909),  Ltd.  (104,237).— This  company  was  registered 
on  July  24th,  with  capital  £200,000  in  £1  Bhares,  to  acquire  any  inventions 
relating  to  electric  and  other  lamps,  or  any  lenses,  reflectors  or  other  com- 
poDent  parts  or  accessories  for  use  in  connection  therewith,  in  particular  to 
acquire  patents  No.  5,191  of  1904,  and  10,696  in  1908,  granted  for  the  United 
Kingdom  in  respect  of  inventions  relating  to  improvements  in  lenses  and  the 
benefit  of  foreign  and  colonial  patents,  granted  or  applied  for  in  connection 
therewith,  also  to  acquire  the  business  ana  assets  (except  cash  in  hand)  of  the 
8ylverlyte  Electric  Lamp  Co.,  Ltd.,  and  to  carry  on  the  business  of  manu- 
facturers of  and  dealers  in  lamps,  reflectors,  lenses  and  other  articles,  tense 
makers,  electricians,  opticians,  glass  blowers,  engineers,  manufacturers  of  and 
dealers  in  brackets,  globes,  films,  shades,  glasses,  burners,  meters,  galvano- 
meters, motors,  batteries,  wires,  voltmeters,  carbons,  switches,  insulators,  &c. 
The  subscribers  are  A.  E.  Berthoud,  9,  Moorgate  Street,  E.C.,  merchant, 
250  shares;  .J.  8.  Burns,  Field  Inn  Lane,  Pinner,  managing  director,  250  shares; 
T.  E Dickinson,  2,  Copthall  Buildings,  E.C.,  Member  ot  Stock  Exchange,  250 
Bhares  ; H.  Harker,  102,  Upper  Thames  Street,  E.C.,  merchant,  250  shares  ; 
8.  F.  Rumball,  Copthall  House,  Copthall  Avenue,  E.C.,  Member  of  Stock 
Exchange,  250  shares  j F.  P.  Baxer,  la,  Sise  Lane,  Queen  Victoria  Street,  E.C. , 
accountant,  1 share ; A.  H.  Skan,  4,  Copthall  Gfiambers,  E.C.,  solicitor, 

1 share.  Minimum  cash  subscription  50,000  shares  ; the  number  of  directors 
is  not  to  be  less  than  three  or  more  than  nine  ; the  first  are  A.  E.  Berthoud, 
J.  8.  Burns,  T.  E.  Dickinson,  H.  Harker,  and  S.  F.  Rumball;  qualification, 
250  shares ; remuneration,  £50  each  per  annum  (chairman  £10u)  and  10  per 
cent,  of  the  distributed  profits,  divisible.  Registered  office,  13,  Sise  Lane,  Queen 
Victoria  Street,  E.C. 

Alba  Lamp  Syndicate,  Ltd.  (104,342).— This  company  was 
registered  on  July  29th,  with  a capital  of  £3,000  in  2,925  preferred  ordinary 
shares  of  £1  each  and  3,000  deferred  ordinary  shares  of  6d.  each,  to  acquire  the 
benefit  of  and  develop  and  turn  to  account  a certain  existing  invention  relating 
to  a central  reflector  electric  lamp.  The  subscribers  (with  one  share  each) 
are:— S.  Fawns,  150,  Finsbury  Pavement  House,  E.C.,  consulting  engineer; 
A.  E.  McCracken,  40,  Ferreshaw  Road,  Chelsea,  S.W.,  engineer.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
sevea  ; the  first  are  S.  Fawns  (chairman),  and  A.  E.  McCracken  ; qualification, 
£2  10s.  deferred  ordinary  shares ; remuneration  of  chairman,  £75  per  annum; 
of  ordinary  directors,  £50  each  per  annum.  Registered  office,  149-150,  Finsbury 
Pavement  House,  E.C. 

Barbados  Electric  Snpply  Corporation,  Ltd.  (104,367).— 

This  company  was  registered  on  July  30th,  with  a capital  of  £60,000  in  £1 
shares  (40,000  7 per  cent,  preferred  and  participating),  to  adopt  agreements 
with  the  Anglo-American  Debentnre  Corporation,  Ltd.,  and  to  carry  on  the 
business  of  electricians,  mechanical  engineers,  suppliers  of  electric,  water  and 
other  power,  manufacturers  of,  and  dealers  in,  apparatus  used  in  connection 
with  the  generation,  supply,  utilisation  and  distribution  of  electricity,  Sec. 
The  subscribers  (with  one  share  each)  are:— A.  J.  Brough,  Torrington  House, 
182,  Albion  Road, Stoke  Newington,  N.,  accountant;  L.  Willoughby', Merstham, 
Surrey,  registrar  ; M.  H.  Hearn,  Hillview,  Lanercost  Road,  Tulse  Hill,  8.W., 
clerk;  R.  Saward,  The  Hut,  Woldingham,  Surrey,  clerk;  W.  J.  Simpson,  35, 
King's  Road,  Willesden  Green,  N.W.,  clerk  ; F.  Hopton,  46,  Westboume  Road, 
Forest  Hill,  8.E.,  clerk  ; A.  H.  Coueyoeare,  13,  Alverstone  Avenue,  Wimbledon 
Park,  S.W.,  clerk.  Miniranm  cash  subscription,  10  per  cent,  of  the  share 
capital  offered.  The  numher  of  directors  is  not  to  be  less  than  two  or  more  than 
seven;  the  first  are  Col.  W.  F.  Leese,  23,  Powis  Square,  W.,  and  G.  H.  J. 
Hooghwinkel,  41,  Chepstow  Villas,  Rayswater,  W.  So  long  as  the  Anglo- 
American  Debenture  Corporation,  Ltd.,  nold  5,000  fully-paid  ordinary  shares 
they  may  nominate  two  directors  ; remuneration,  £100  each  per  annum  (chair- 
man, £150).  Registered  office,  24,  Martin's  Lane,  E.C. 

Alfred  Wiseman,  Ltd.  (104,365).— This  company  was  registered 
on  July  30th,  with  a capital  of  £15,000  in  £1  shares,  to  take  over  the  business 
of  an  iron  and  general  metal  founder,  engineer,  eleetrio  and  tramway 
equipment  and  weighing  apparatus  specialist,  manufacturer,  &c.,  carried  on  by 
A.  Wiseman  at  Vevus  Works,  and  Globe  Works,  Glover  Street,  Birmingham, 
as  "Allred  Wisemen,"  the  "Electric  Tramway  Equipment  Co.,”  “S.  C.  Parkes 
and  Co.,”  and  “ F.  & J.  Allen,"  Tne  subscribers  (with  one  share  each)  are  :— 
A.  Wiseman,  89,  Glover  Street,  Birmingham,  engineer;  J.  W.  Harris,  The 
Laburnums,  Bilston,  engineer.  Private  company.  The  number  of  directors  is 
not  to  be  more  than  five  ; the  first  are  A.  Wiseman  and  J.  W.  Harris  (both  per- 
manent);  qualification  (except  governing  director),  £100;  remuneration  as 
fixed  by  the  company.  Registered  by  Alfred  H.  Atkins,  Ltd.,  27-8,  Fetter  Lane, 


“Electrical  Engineer,”  Ltd.(104, 347).— This  company  wasregis- 

tered  on  July  29th,  with  a capital  of  £1,500  in  1,425  preferred  ordinary  shares  of 
£1  eaoh  ana‘  1,600  deferred  shares  of  Is.  each,  to  aoquire  the  rights  and  propeity 
in  connection  with  the  newspaper  or  periodical  known  as  the  Electrical  A«(7i- 
neer,  to  adopt  an  agreement  with  C.  8.  Sarle,  and  to  carry  on  the  busine.s  of 
newspaper  and  magazine  proprietors  and  general  printers  and  publisliers, 
advertising  agents,  &c.  The  subscribers  (with  one  ordinary  share  each)  are  - 
C.  S.  Sarle,  38,  The  Avenue,  Brondesbury  Park,  N.W.,  journalist  ;G.  Cadogan- 
Rothery,  5,  Fetter-lane,  E.C.,  journalist.  Private  company.  The  number  ot 
directors  is  not  to  be  more  than  five;  the  first  are  H A.  Gwyne,  G.Cadogan- 
Rother.v  and  C.  S.  Sarle;  remuneration  as  fixed  by  tho  company.  Registered 
oftioe,  149,  Fleet  Street,  E.C. 

Traction  Supplies  Co.,  Ltd.  (104,338).— This  company  was 

registered  on  July  28th  with  a capital  of  £5,000  in  £1  shares,  to  carry  on  the 
business  of  eleotricians,  electrical  engineers,  manufacturers  of  and  dealers  in 
fittings  and  accessories  used  in  connection  with  eleetrio  traction,  lighting  oi 
boating,  &c.,  and  to  adopt  an  agreement  with  W.  C.  Thompson,  W.  M.  Scott 
and  A.  White.  The  subscribers  (with  one  share  each)  are  :—W.O.  Thompson, 
Grange  House,  Stockton  Road,  Sunderland,  draper  ; W.  M.  Scott,  3,  The  Oaks. 
Sunderland,  draper  ; A.  White,  4,  Eden  Vale,  Sunderland,  electrical  engineer. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  seven;  the  first  are  W.  C.  Thompson,  W.  M.  Scott  and  A.  White ; quali- 
lication,  £5(1.  Registered  office,  Gill  Bridge  Avenue,  Sunderland, 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Veritys,  Ltd.  (49,784).— Trust  deed  dated  May  17th,  1909, 

supplemental  to  deed  of  October  31st,  1908,  and  modifying  same  for  purpose  of 
converting  £60,000  debentures  thereby  secured  into  debenture  stock,  charged  on 
the  company's  freehold  and  other  property,  present  and  future,  including 
uncalled  capital.  Holders:  Trustees,  Executors  and  Securities  Insurance 
Corporation,  Ltd. 

Lancashire  Dynamo  and  Motor  Co.,  Ltd.  (61,447).— Issue 

on  July  12th  of  £100  debentures,  part  of  a series  of  which  particulars  have 
already  been  filed. 

County  of  London  Electric  Snpply  Co.,  Ltd.  (34,320).— Par- 
ticulars of  £500,000  first  debenture  stock,  created  by  resolutions  of  various  dates 
from  January  23rd,  1899,  to  June  28th,  1909,  and  secured  by  trust  deeds  dated 
January  23rd,  1899,  and  July  5th,  1909,  filed  pursuant  to  See.  93  (3)  of  the 
Companies’  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
£100  000.  Property  charged  : The  company’s  undertaking  and  property,  present 
and  future.  Trustees:  Electric  and  General  Investment  Co.,  Ltd. 

Hart  Accumulator  Co.,  Ltd.  (60,059).  — Mortgage  dated 

July  15th,  1909,  to  secure  £4,500  and  4 per  cent,  interest,  charged  on  lands  and 
premises  at  Stratford,  Holders  ; G.  A.  Smith,  H.  A.  Smith  and  F.  Smith. 


CITY  NOTES. 


Dublin  United  Tramways  Co. 

Thb  ordinary  half-yearly  meeting  of  the  company  was  held  in 
Dublin,  on  July  27th,  Mr.  W.  M.  Murphy  presiding. 

The  Chaibman,  in  moving  the  adoption  of  the  report,  said  it 
would  be  seen  that  the  receipts  from  passenger  traffic  were  £347  less 
than  in  the  corresponding  half-year  of  1908,  which  was  more  than 
accounted  for  by  the  extra  day  in  leap  year.  A service  of  express 
cars  had  been  instituted  on  the  Dalkey  line,  wh(eh  was  much 
appreciated  by  residents  of  Blackrock  and  districts  beyond,  and  it 
was  intended  to  apply  for  powers  to  increase  the  speed  on  the  line. 
« Other  receipts  ” had  increased  by  £750  and  were  made  up  princi- 
pally of  £630  parcel  traffic,  of  which  £441  was  collected  from 
passengers  carrying  parcels  with  them— a source  of  revenue  which 
yielded  about  £1,000  a year  to  the  company.  On  the  expenditure 
side,  working  and  general  expenses  were  £3,420  less  than  in  the 
corresponding  half-year  of  1908.  The  cost  of  genera*  ing  and  dis- 
tributing energy  had  been  reduced  from  '402d.  to  '366d.  per  unit  ; 
the  decrease  in  maintenance  costs,  he  attributed  to  the  general  use 
of  steel  tired  wheels. 

Mr.  C.  Lish4NE  drew  attention  to  the  increasing  taxation  ; 
between  taxation,  wayleaves,  and  income-tax,  the  company  paid, 
he  said,  roughly  £35,000  a year,  while  on  ordinary  dividends  it 
paid  its  shareholders  about  £36,000  a year,  or  practically  the  same 
amount.  A resolution  was  passed  authorising  the  payment  of  a 
6 per  cent,  dividend  on  the  ordinary  shares ; £7,501  i3  carried 
forward,  beiog  £1,006  ^ore  than  was  carried  forward  in  1908. 


Scottish  Boiler  Insurance  and  Engine  Inspection 

Co.,  Ltd.— An  interim  dividend  of  2s.  per  share,  free  of  income- 
tax,  on  the  ordinary  shares  for  the  past  half  year  is  announced. 

City  of  London  Electric  Lighting  Co.,  Ltd.— A divi- 
dend on  account  of  the  year  1909  on  the  ordinary  shares  of  5s.  per 
Bhare,  less  income-tax,  has  been  declared,  being  the  same  as 
declared  last  year. 

Metropolitan  Electric  Supply  Co..  Ltd.— The  directors 

have  declared  an  interim  dividend  of  5 per  cent.,  less  income-tax, 
on  the  ordinary  shares  for  the  past  half-year,  the  same  as  last  year. 

Straits  Settlements  (Bertam)  Rubber  Co  — 

Dividend  of  4J  per  cent.  ; £1,036  carried  forward. 
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Anglo-American  Telegraph  Co.,  Ltd. 

The  half-yearly  meeting  of  the  proprietors  of  the  Anglo-American 
Telegraph  Co.,  Ltd.,  was  held  on  Friday,  July  30th,  at  Winchester 
House,  E.C.,  under  the  chairmanship  of  Mr.  F.  A.  Bevan. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
July  30th,  page  189),  the  Chairman  said  he  had  to  congratulate 
the  shareholders  upon  the  increase  in  their  receipts  during  the  past 
half-year,  as  compared  with  the  corresponding  period  of  1908.  The 
receipts  had  increased  by  £14,500,  and  the  receipts  of  the  ss.  Minia 
had  increased  by  about  £3,000,  making  a total  increase  of  £17,500. 
The  expenses,  on  the  other  hand,  had  decreased  by  £950.  As, 
however,  they  brought  forward  a smaller  balance,  the  net  result 
was  that  the  increase  available  for  distribution  was  £17,451  12s.  8d. 
If  they  looked  at  the  report  and  accounts  up  to  the  end  of  June, 
1908,  they  would  find  that  in  that  statement  a diminution  of 
£17,500  was  shown,  so  that,  in  the  past  year,  they  had  made  up 
what  they  had  lost  in  the  previous  year.  The  increase  was  due  to 
general  business,  and  especially  to  receipts  from  stock  business 
messages,  which  business  was  the  invention  of  their  general 
business  manager,  and  had  proved  a very  fruitful  source  of 
income.  There  seemed  to  be  generally  an  improved  condition 
of  things  with  the  trade  between  this  country  and  the  United 
States,  and  therefore  they  might  hope,  so  far  as  they  could 
see,  that  they  would  have  good  results  during  the  next  half-year  at 
least.  The  renewal  fund  had  also  increased  during  the  year  by 
£21,380,  although  they  had  had  to  debit  that  fund  with  £13,000 
special  repairs,  with  £5,700  general  repairs,  and  with 
£15,250  on  account  of  the  repairs  to  the  1874  cable.  They  heard 
at  the  last  half-yearly  meeting  that  their  cable  was  broken,  and 
owing  to  the  wintry  weather  it  was  impossible  for  them  to  under- 
take any  operation  at  the  time  for  repairing  the  fault.  They  had 
been  most  unfortunate  with  the  weather  ever  since,  and  it  was  still 
bad,  and  he  regretted  to  say  that  up  to  the  present  they  had  not 
been  able  to  complete  the  repair  of  the  cable.  They  hoped,  how- 
ever, in  a short  time  to  get  on  to  rather  shallower  ground  where 
the  cable  had  a good  bottom  instead  of  a bad  bottom  where  up  to 
now  they  had  been  operating.  They  would  have  to  debit  the 
renewal  fund  with  some  more  money  during  the  current  year  on 
account  of  that  cable,  and  they  could  not  say  what  the  total  cost 
would  be  until  the  repair  to  the  cable  had  been  completed.  So  far 
as  they  could  see,  the  breakages  to  the  cable  on  the  western  side  of 
Ireland  were  mainly  due  to  the  reckless  conduct  of  fishing  trawlers 
who  carried  on  their  operations  where  the  cables  were  known  to 
be  laid,  and  up  to  the  present  they  had  used  some  400  miles  of 
cable  in  repairing  cables  on  the  north-west  side  of  Ireland.  Only 
within  the  last  few  days  they  had  received  a letter  from  the 
secretary  of  Lloyd’s,  stating  that  a trawler  had  picked  up  75 
fathoms  of  telegraphic  cable  whilst  fishing  35  miles  from  the 
coast,  and  this  proved  to  be  one  of  their  old  cables,  either  the 
1865  or  the  1866  cable.  As  they  knew,  a Committee,  representing 
the  Board  of  Trade,  the  Admiralty  and  the  Fishery  Boards,  inquired 
into  the  question  of  breakages  of  cables  by  trawlers,  and  at  that 
inquiry  the  cable  companies  proposed  that  the  trawlers  should  be 
prohibited  in  the  shallow  waters  of  the  Irish  coast  where  cables 
were  known  to  be  laid.  The  Committee,  however,  would  not  agree 
to  this,  but  as  an  alternative,  recommended  that  the  trawlers  should 
be  examined  by  Government  officials.  The  fact  that  they  had 
heard  of  this  picking-up  of  the  cable  showed  that  the  provisions 
made  were  not  sufficient.  They  had  informed  the  Post  Office  of 
this  fact,  and  they  hoped  it  would  lead  to  more  stringent  regula- 
tions being  adopted  in  regard  to  trawlers.  With  reference  to  their 
renewal  fund,  it  would  be  remembered  that  some  time  ago  he  stated, 
when  they  set  aside  £90,000  against  depreciation  of  their  securities, 
that  he  did  not  consider  it  likely  there  would  be  any  appreciation 
for  some  time  to  come.  The  appreciation  up  to  the  present  had 
amounted  to  about  £13,000.  With  regard  to  the  suggestion  for 
reducing  rates,  the  companies  in  the  Atlantic  were  not  disposed  to 
make  any  reduction  at  present,  as  far  as  Press  rates  were  concerned, 
for  there  was  no  room  for  it.  Suggestions  had  been  made  for 
reducing  the  rates  for  social  messages,  and  there  might  be  some- 
thing put  before  them  by  the  Post  Office  in  that  direction.  All  he 
could  say  was  that  they  might  be  quite  certain  that  whatever  the 
result  of  the  agitation,  the  directors  would  consider  the  interests  of 
the  shareholders,  as  well  as  the  interests  of  the  public.  They 
wished  to  give  the  public  the  best  possible  service  at  the  lowest 
possible  cost,  but  at  the  same  time  they  had  to  consider  the 
interests  of  the  shareholders,  and  they  did  not  see  at  present  that 
there  was  room  for  much  reduction. 

Sir  Gerald  Fitzgerald  seconded  the  motion,  and  the  report 
was  adopted. 

w.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  preference 
shares  at  the  rate  of  4J  per  cent,  per  annum,  less  income-tax,  and 
on  the  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum,  as  last 
year,  free  of  income-tax,  for  the  half-year  ending  June  30th  last, 
both  payable  September  1st. 

Mumbles  Railway  and  Pier  Co.— The  report  for  the 

half-year  ended  .June  states  that  after  payment  of  dividends  due  to 
tbe  8wansea  and  Mumbles  Railways  under  the  agreement  of  1898, 
there  is  an  available  balance  of  £1,986.  The  directors  recommend 
a dividend  at  the  rate  of  6J  per  cent.,  leaving  £89  to  carry  forward. 

hepitigalla  Robber  Estates. — There  is  a balance  of 

£10,950  after  providing  £2,500  towards  preliminary  expenses.  No 
dividend  is  recommended  until  the  question  of  additional  capital  is 
settled 


South  American  Light  and  Power  Co.,  Ltd. — The 

report  for  the  year  ended  March  31st  last,  to  be  presented  to  the 
meeting  to  be  held  on  the  10th  inst.,  states  that  the  net  profit 
for  the  year,  after  writing  off  a further  sum  of  £550  against  the  cost 
of  the  dynamo,  is  £5,274,  which,  added  to  £147,  the  amount  brought 
forward,  makes  the  total  sum  available  £5,422.  The  directors 
recommend  the  payment  of  a dividend  of  4 per  cent,  and  also  the 
payment  of  interest  at  the  rate  of  4 per  cent,  per  annum  on  the 
£15,961,  further  capital  expenditure  incurred  during  the  year  by 
the  railway  company,  which  interest  amounts  to  £274.  There  will 
remain  a balance  of  £627  to  be  carried  forward.  The  above- 
mentioned  capital  expenditure  will  be  satisfied  by  a cash  payment 
of  £461  and  the  allotment  of  15,500  shares  fully  paid  to  the  Bahia 
Blanca  and  North-Western  Railway  Co.,  Ltd.,  making  the  total 
amount  of  share  capital  issued  £128,500.  The  50  per  cent,  of  the 
gross  receipts  payable  to  this  company  under  its  agreement  with 
the  Bahia  Blanca  and  North-Western  Railway  Co.  for  the  past  year 
amounted  to  £12,991,  against  £8,889  in  the  previous  year,  showing 
an  increase  of  46  per  cent.  The  directors  consider  that  the  increase 
in  the  business  during  the  past  year  has  again  been  very  satisfactory. 
In  accordance  with  the  terms  of  the  working  agreement  between 
this  company  and  the  Bahia  Blanca  and  North-Western  Railway, 
the  latter  having  subscribed  for  £30,000  of  the  capital  of  the 
company  were  entitled  to  appoint  a second  director  to  the  board, 
and  therefore  on  September  23rd,  1908,  they  appointed  Mr.  Frederick 
Oldershaw  Smithers  in  the  place  of  Mr.  Charles  Murray  Wilkins, 
resigned. 

Singapore  Electric  Tramways,  Ltd  — The  report  for 

1908  shows  an  excess  of  revenue  over  expenditure  of  £24,294,  against 
which  has  been  charged  debenture  interest,  depreciation  and  royalty, 
amounting  to  £28,335,  showing  a loss  for  the  year  of  £4,040.  The 
severe  depression  in  trade  in  Singapore  showed  no  abatement 
during  1908,  and  as  a consequence  the  tramway  revenue  shows  a 
decrease  of  $20,176  as  compared  with  1907.  The  demand  for 
energy  for  lighting  and  power  purposes  shows  a satisfactory 
increase— the  receipts  from  this  source  in  1908  being  94  per  cent, 
higher  than  in  1907.  The  new  bridge  over  the  Singapore  River  is 
still  not  completed,  and  it  will  be  some  months  before  plate-laying 
can  commence  on  it,  and  so  enable  the  company  to  link  up  section  6 
and  section  3 of  the  tramways.  Work  in  connection  with  the  new 
wet  dock  and  the  deviation  of  Keppel  Road  necessitated  thereby  is 
proceeding  satisfactorily,  and  it  is  expected  that  the  construction 
of  the  tramway  on  the  new  road  will  commence  before  the  end  of 
the  year. 

Stock  Exchange  Notice. — Applications  have  been  made 

to  the  Stock  Exchange  Committee  to  appoint  a special  settling 
day  in  and  to  grant  a quotation  to  the  following  securities,  and  to 
allow  them  to  be  quoted  in  the  Official  List : — 

Chiswick  Electricity  Corporation,  Ltd. — £80,000  4|  per  cent,  first  mortgage 
debenture  stock. 

Anglo-Argentine  Tramways  Co.,  Ltd.— 640,000  5 per  cent,  cumulative  first 
preference  shares  of  £5  each,  fully  paid,  Nos.  1 to  640,000;  500,000  5 per  cent, 
cumulative  second  preference  shares  of  £5  each,  fully  paid,  Nos.  800,001  to 
1,300,000;  and  £1,733,380  4J  per  cent,  debenture  stock,  in  lieu  of  the  first, 
second  and  third  preference  shares  now  quoted. 

National  Boiler  and  General  Insurance  Co.,  Ltd.— 

The  directors  propose  a dividend  on  15,000  shares,  at  the  rate 
of  6s.  per  share,  free  of  income-tax,  for  the  half-year  ended 
June  30th,  1909,  requiring  £4,500;  bonus  of  2s.  per  share,  £1,500  ; 
to  add  to  current  risk  and  reserve  fund,  £9,000 ; to  write  off 
furniture,  fittings  and  instruments  account,  £500  ; balance  to  carry 
forward,  £6,865  ; total,  £22,364. 

Chilian  Electric  Tramways  and  Lighting  Co  , Ltd, 

— The  report  for  1908,  presented  to  the  meeting  yesterday,  shows  a 
credit  balance  of  £8,832,  which,  with  £1,712  brought  forward, 
makes  a net  balance  of  £10,545.  From  this  sum  £8,000  has  been 
transferred  to  renewals  reserve  account,  leaving  £2,545  to  be 
carried  forward.  The  Chilian  currency  has  suffered  still  further 
depreciation  in  1908;  the  rate  of  exchange  being  on  an  average  about 
9}id.  per  peso  (at  one  time  falling  as  low  as  7|d.),  and  adversely 
affected  the  profits  earned.  The  company  has  carried  68,342,366 
tramway  passengers,  earning  $5,696,868,  as  against  61,451,234 
passengers,  earning  $5,011,363  in  1907.  The  receipts  for  light  and 
power  during  1908  amounted  to  $3,681,118,  as  against  $2,658,254  in 
1907,  showing  a satisfactory  development  in  this  department.  It 
is  hoped  shortly  to  be  able  to  meet  all  demands  that  may  be  made 
upon  the  company’s  power  and  lighting  plant,  with  the  advent  of 
hydraulic  power — the  installation  of  which  is  nearing  completion. 

Stratford-on-Avon  Electric  Light  Co. — The  second 

ordinary  meeting  was  held  on  Wednesday,  last  week,  Mr.  G.  M. 
Bird  presiding.  In  moving  the  adoption  of  the  report,  the  chair- 
man referred  to  the  satisfactory  progress  being  made  ; the  works 
had  only  been  in  operation  20  months,  so  they  could  scarcely  expect 
to  be  able  to  distribute  anything  in  that  time.  During  the  year 
they  had  instituted  a system  of  rented  wiring,  which  had  proved 
a good  thing  for  the  company  ; for  the  six  monthB  to  July,  1909,  as 
against  the  corresponding  six  months,  they  had  added  some  30 
consumers,  and  sold  11,571  additional  units,  which  meant  £178 
added  revenue.  After  some  discussion,  the  report  was  adopted, 
and  Mr.  G.  M.  Bird  was  re-elected  a director ; Mr.  J.  McGregor 
was  also  elected,  in  place  of  Mr.  Paterson. 

South  Metropolitan  Electric  Tramways  and  Light- 
ing Co.,  Ltd. — The  directors  announce  that  the  question  of  the 
payment  of  a dividend  on  the  preference  shares  is  deferred  until 
tbe  accounts  for  the  whole  year  are  in  their  hands. 
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Lancashire  Power  Construction  Co.,  Ltd. 

The  directors  report  that  in  accordance  with  the  resolutions  passed 
at  an  extraordinary  general  meeting  of  shareholders  held  on 
November  11th,  1908,  and  confirmed  on  November  26th,  1908,  an 
issue  of  £150,000  5 per  cent,  first  mortgage  debenture  stock  was 
made  in  November  last,  and  was  fully  subscribed.  Of  this  sum 
£61,500  was  required  to  discharge  the  commitments  of  the  company, 
leaving  a balance  of  £88,500  available  for  developing  the  business 
of  the  Parliamentary  company  of  which  this  company  is  the  sole 
proprietor.  It  was  only  in  the  autumn  of  last  year  that  the  present 
board  ( comprising  three  members  of  the  old  board)  was  constituted 
and  took  up  the  active  management  of  the  company  s affairs,  the 
personnel  of  the  board  of  this  and  the  Parliamentary  company  being 
now  identical.  The  period,  therefore,  covered  by  this  report  has 
been  one  of  re-organisation,  the  first  results  of  which  will  only 
become  apparent  during  the  course  of  the  current  years  work. 
With  regard  to  the  Parliamentary  company  : The  plant  at  the 
generating  station,  and  in  the  sub-stations,  has  been  maintained  in 
good  condition,  and,  together  with  the  mains,  is  proving  itself 
reliable  in  operation.  Some  difficulty  has,  however,  been 
experienced  under  certain  conditions  in  maintaining  an  adequate 
draught  for  the  boilers,  and  an  induced  draught  installation 
has  been  ordered  and  is  now  in  course  of  erection, 
which  will  doubtless  entirely  overcome  this  trouble.  Various 
extensions  of  the  mains  have  been  made  in  order  to  supply 
new  power  users,  the  most  important  being  an  overhead  line  of  over 
three  miles  in  length  to  Turton.  This  and  all  other  extensions  to 
the  mains  have  been  carried  out  by  the  company’s  own  staff.  The 
board  are  able  to  report  that  the  restrictions  impossd  in  the  earlier 
days  of  the  company  on  overhead  high-tension  lines  have  now  been 
largely  removed,  and  the  company  has  succeeded  in  negotiating 
wayleaves  on  reasonable  terms  for  nearly  all  the  important  exten- 
sions which  have  recently  been  desirable,  the  cost  of  carrying  out 
such  extensions  being  greatly  reduced  thereby.  As  regards  the 
prospects  of  the  company,  there  is  a very  marked  improvement. 
The  Board  of  Trade  have  given  their  assent  to  the  transfer  of  a 
large  number  of  electric  lighting  orders  from  various  local  authori- 
ties to  the  Parliamentary  company,  thereby  indicating  that  their 
confidence  in  the  stability  of  that  company  has  been  re-established. 
Several  contracts  of  considerable  magnitude  have  recently  been 
received  for  the  supply  of  electrical  energy,  and  although  the  full 
benefit  of  these  contracts  will  not  be  felt  until  the  year  1910,  they 
will  substantially  add  to  the  current  year’s  revenue.  At  the  close 
of  the  period  covered  by  the  accounts,  5,960  h.p.  had  been  con- 
nected with  the  company’s  mains  out  of  a total  capacity  of 
12  000  H p.  Since  then  a considerable  number  of  additional  orders 
have  been  secured,  and  at  June  30th,  1909,  approximately,  6,590  h.p. 
was  connected  v/ith  the  mains,  besides  a further  1,160  h.p. 
arranged  for,  but  not  yet  connected.  One  of  the  chief 

objects  of  the  directors  in  their  capacity  as  the  board  of  the 
Parliamentary  company  has  been  to  arrive  at  an  agreement  with 
the  Radcliffe  Council  whereby  the  company  should  supply  large 
power  users  whose  power  requirements  are  too  extensive  for  the 
Council  to  deal  with  from  their  own  generating  station,  and  pro- 
tracted negotiations,  having  this  object  in  view,  have  taken  place 
with  the  Council.  No  agreement  has,  however,  yet  been  reached. 
The  directors  are,  nevertheless,  hopeful  that  having  regard  to  the 
undoubted  advantage  which  such  an  arrangement  would  confer 
upon  the  district,  a satisfactory  agreement  may  yet  be  come  to. 
Messrs.  Callender  and  Carolan  are  the  retiring  directors,  and  offer 
themselves  for  re-election. 


Mr.  H.  F.  Parshall  (chairman)  presided  over  the  annual 
meeting  of  the  Lancashire  Electric  Power  Co.  and  of  its  affiliated 
company,  the  Lancashire  Power  Construction  Co.,  Ltd.,  at  Salisbury 
House,  E.C.,  on  July  29th. 

In  moving  the  adoption  of  the  report,  the  Chaibman  said  the 
reorganisation  of  the  company  was  not  completed  till  the  end  of 
liK.8,  so  that  the  new  directorate  had  only  been  in  existence  for  a 
period  of  six  months.  Matters  were  very  much  at  a standstill 
until  the  financial  position  of  the  company  was  put  on  a proper 
basis,  but,  since  the  reorganisation,  steady  progress  had  been  made, 
and  more  satisfactory  contracts  had  been  entered  into  now  that  it 
has  been  realised  that  the  company  was  in  a strong  financial 
position.  He  was  pleased  to  say  that  the  B.  of  T.  had  sanctioned 
the  transfer  from  the  local  authorities  to  the  company  of  a con- 
siderable number  of  lighting  orders.  These  lighting  orders  were  a 
valuable  asset  to  the  Lancashire  Co.,  in  that  the  districts  were  in 
general  along  the  trunk  mains  of  the  company,  and,  in  consequence, 
a supply  of  electricity  could  be  given  with  comparatively  small 
capital  outlay.  One  of  the  most  satisfactory  developments  was  in 
connection  with  the  supply  of  electric  power  to  collieries.  It  was 
thought  that  the  business  of  the  Lancashire  Co.  would  be  largely 
confined  to  cotton  mills,  but,  as  a matter  of  fact,  a number  of 
collieries  were  finding  it  to  their  advantage  to  take  a supply  of 
electricity  from  the  power  company,  and  it  was  anticipated 
that  the  business  of  the  company  would  Bhow  considerable 
development  in  this  direction  in  the  future.  During  the 
last  six  months  the  output  had  increased  something  like  30  per 
cent.,  while  the  total  costs  of  production  were  actually  less 
than  those  of  the  corresponding  period  of  last  year,  the 
revenue  increase  being  £1,500.  This  was  especially  satisfactory 
considering  the  great  depression  in  tiade  in  the  Lancashire  dis- 
trict during  the  last  12  or  15  months,  and  the  satisfactory  increase 
was  to  be  accounted  for  by  the  fact  that  the  advantages  of  the 
company’s  Eupply  were  getting  to  be  better  understood  by  the 
Lancashire  manufacturers.  Many  of  the  customers  of  the  company, 
after  a thorough  trial,  had  decided  to  complete  the  electrical 
equipment  of  their  works.  There  appeared  to  be  a growing  feeling 


of  confidence  in  the  districts  generally.  Various  improvements 
were  being  carried  out  in  the  power  station,  and  economies 
effected  in  the  cost  of  generation,  and  new  connections,  were  of  a 
satisfactory  nature.  The  policy  of  the  board  had  been,  first,  to 
reduce  the  loss  on  working,  and,  secondly,  only  to  expend  money 
when  there  was  a certainty  of  Buch  an  expenditure  bringing 
additional  revenue.  During  the  year  a L.G.B.  inquiry  was  held  at 
Radcliffe,  the  local  authority  in  whose  district  the  power  station 
was  situated.  The  attitude  taken  up  by  the  L.G.B.  was  to  dis- 
courage the  development  of  the  Radcliffe  Urban  District  under- 
taking for  the  purposes  of  power  generation,  and  a recommendation 
was  made  to  the  effect  that  the  position  of  their  company  should  be 
taken  into  consideration  by  the  Radcliffe  authorities.  Radcliffe 
was  practically  the  only  local  authority  with  which  the  Lancashire 
company  was  not  on  the  best  of  terms.  Having  regard  to  the 
advantages  of  a power  scheme  in  such  a district,  the  position  taken 
up  by  the  Radcliffe  Council  was  impossible  to  understand.  The 
directors  had  many  times  met  the  Radcliffe  authorities  with  a view 
to  arriving  at  a better  understanding,  but  their  efforts  had  so  far 
met  with  no  encouragement.  For  this  reason,  it  had  appeared  to 
the  directors  advisable  to  apply  to  the  B.  of  T.  for  an  order  to 
supply  electricity  in  the  Radcliffe  district.  There  were  most  im- 
portant customers  in  this  district  who  were  willing  to  deal  with  this 
company,  and  it  was  hoped  that  this  phase  of  the  business  might 
take  a satisfactory  turn,  especially  considering  the  attitude  of  the 
Eoard  of  Trade  in  respect  to  such  matters,  as  evidenced  by  the 
Bill  they  were  supporting.  The  board  and  the  management  had 
worked  together  in  complete  harmony  and  with  a single  object  in 
view,  namely,  to  leave  no  stone  unturned  to  secure  the  success  of 
the  undertaking. 

Sib  R.  A.  Hampson,  in  seconding  the  motion,  congratulated  the 
shareholders  upon  the  distinct  change  for  the  better  which  had 
taken  place  since  the  reorganisation  of  the  concern  last  autumn. 
It  was  a change  for  the  better  as  regarded  their  credit  with  the 
Board  of  Trade,  their  relations  with  the  local  authorities,  and  in 
connection  with  the  applications  for  new  business  which  were  going 
on  month  by  month.  Of  course,  the  results  would  not  be  shown 
until  they  were  in  a position  to  present  the  next  annual  report,  as 
the  new  organisation  did  not  take  complete  effect  until  a very  late 
period  in  1908.  The  board  had  every  confidence  that  with  the 
increased  connection  which  were  now  being  made,  month  by  month, 
and  the  improved  position  of  the  company  generally  which  had 
resulted  from  their  being  in  a position  to  discharge  all  liabilities 
and  leave  them  nearly  £90,000  for  the  purpose  of  extending  the 
business,  their  efforts  in  a reasonably  short  time  would  be  crowned 
with  success.  At  all  events,  they  would  be  in  a position  next  year 
to  present  a report  and  accounts  which  they  believed  would  give 
satisfaction  to  all  concerned. 

The  report  was  adopted  without  discussion  and  the  retiring 
directors  re-elected. 


Rio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd. 

The  report  for  1908,  to  be  presented  at  the  annual  meeting 
to  be  held  to-day,  states  (according  to  the  Financial  Times) 
that  the  hydro-electric  plant  at  Rio  das  Lages  is  practically 
finished.  The  large  dam  was  finished  and  the  reservoir  completely 
filled  before  the  end  of  the  year,  since  which  time  the  water  has 
been  flowing  over  the  dam,  as  the  flow  in  the  river  has  been 
sufficient  to  supply  all  the  power  required  without  drawing  upon 
the  reserve  in  the  reservoir.  The  transmission  lines  have  been 
completed,  and  an  independent  telephone  line  constructed  during 
the  year,  connecting  the  power  house  at  Rio  das  Lages  with  the 
terminal  station  at  Rio  de  Janeiro.  The  terminal  station  building 
has  been  finished,  and  the  electrical  equipment  has  all  been 
installed  and  is  now  in  regular  use,  and  there  remains  to  be  done 
only  the  adjustment  of  this  apparatus  and  the  completion  of  the 
wiring  about  tne  station.  Three  800-kw.  motor-generators  have 
been  installed  for  the  tramway  service,  and  the  sub-foundations 
and  other  preliminary  work  have  been  completed  in  this  building 
for  the  additional  machinery  which  will  be  required  for  the  opera- 
tion of  the  entire  tramway  syst*m.  The  sub-foundations  have  also 
been  completed  for  the  gas  engine  units  which  will  be  installed  in 
this  building  as  a reserve  for  the  public  street  lighting.  There  has 
been  a great  disturbance  to  the  service  of  the  tramways  due  to  the 
reconstruction  and  electrification.  This  reconstruction  haB  inter- 
fered seriously  with  traffic,  it  being  impossible  to  maintain  a satis- 
factory service  at  all  times  during  such  a period.  In  consequence 
of  these  various  causes,  a very  considerable  percentage  of  the  gross 
income  of  the  tramways  haB  been  lost,  and  the  total  gross  income 
for  the  past  year  Bbows  very  little  increase  over  the  previous  year. 
While  the  new  electric  lines  were  opened  late  in  the  year  and  it 
has  been  impossible  to  utilise  the  electric  cars  to  their  full 
advantage  on  account  of  the  reconstruction,  and  consequently  to 
reduce  operating  expenses  to  any  material  extent,  yet  the  ratio  of 
the  net  income  to  gross  income  of  the  tramways  has  been  increased 
from  38  61  per  cent,  in  1907  to  4219  per  cent,  in  1908.  Close 
attention  has  been  paid  by  the  company  to  the  development  of  its 
power  business.  Until  January  1st,  1908,  the  various  companies 
which  are  controlled  by  this  company,  were  operated  as  separate 
concerns,  but  from  this  date  the  operation  of  these  companies  was 
taken  over  by  this  company  under  operating  contracts  and  leases, 
so  that  the  earnings  of  the  various  companies  appear  for  the  first 
time  in  the  financial  statements  of  this  company.  During  the  past 
year  the  company  has  sold  §956,600  first  mortgage  bonds,  this 
being  the  remainder  of  the  total  issue.  There  were  also  sold 
during  the  year  35,000,000  fr.  of  the  French  issue  of  the  second 
mortgage  bonds  and  £900,000  of  the  sterling  bonds  of  this  same 
issue  were  sold  by  public  issue  in  London.  Since  the  date  of  the 
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public  iBSue  a further  amount  of  £50,000  of  this  issue  has  been  sold 
by  private  sale,  making  a total  amount  of  £950,000  outstanding  of 
these  sterling  bonds  on  December  31st.  The  net  revenue  from 
operation  after  deduction  of  operating  expenses,  maintenance, 
taxes  and  other  fixed  charges  in  Bio  Janeiro,  was  $2,730,434,  from 
which  must  be  deducted  the  fixed  charges  and  interest  on  loans  at 
head  office,  leaving  a net  surplus  after  the  payment  of  all  expenses 
and  fixed  charges  for  the  year  of  $870,236.  An  opportunity  being 
presented  of  acquiring  about  75  per  cent,  of  the  shares  of 
the  Jardim  Botanico  Tramways  Co.,  thus  assuring  a controlling 
interest  of  the  company,  the  board  considered  it  wise  to  purchase 
these  shares,  as  that  company  has  a large  and  lucrative  business  in 
one  of  the  best  residential  sections  of  the  city,  and  can  be  operated 
to  good  advantage  in  connection  with  the  other  tramway  systems 
under  the  control  of  this  company,  as  well  as  assuring  to  this 
company  an  important  contract  for  the  power  required  for  the 
operation  of  the  system.  While  the  purchase  of  these  Bhares  was 
made  since  the  beginning  of  this  year,  and  consequently,  strictly 
speaking,  should  not  be  included  in  this  report,  yet  (in  view  of  the 
great  importance  of  this  acquisition  to  the  company)  the  board  felt 
that  the  shareholders  should  now  be  informed. 


Metropolitan  Railway  Co. 

The  ordinary  half-yearly  meeting  of  the  shareholders  of  the  above 
company  was  held  on  the  28th  ult.  at  the  Great  Eastern  Hotel,  Sir 
Charles  McLaren,  M.P.,  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  that 
the  accounts  showed  a substantial  increase  in  receipts  and  a very 
satisfactory  saving  in  expenses.  The  locomotive  and  generating 
expenses  were  less  by  about  £11,000,  but  as  they  had  received 
about  £7,000  less  for  working  trains  for  other  companies,  the  net 
saving  was  £4,000.  There  had  been  an  increase  of  £12,600  in  the 
receipts  from  passenger  traffic,  although  the  Exhibition  traffic  to 
Wood  Lane  had  not  been  so  good.  There  had  been  increases 
during  the  half-year  from  the  traffic  on  practically  all  sections  of 
the  line,  and  he  thought  there  could  be  no  doubt  that  the  public 
were  beginning  to  realise,  in  a way  they  had  not  done  before,  the 
advantages  of  the  electric  underground  train  services  generally, 
and  of  the  facilities  offered  for  interchange  at  various  points. 
Including  season  ticket-holders,  they  had  carried  during  the  half- 
year  49,647,166  passengers,  as  against  48,243,951,  or  an  increase  of 
1,403,215,  and  their  receipt  per  passenger  was  slightly  higher, 
being  l’48d.,  as  against  l'46d.  in  the  corresponding  period.  The 
parcels  traffic  showed  a satisfactory  increase  of  about  £1,400. 
They  had  charged  out  of  the  half-year’s  revenue  £5,000  to  the 
electrical  renewal  and  depreciation  fund.  That  fund  now  stood  at 
the  very  substantial  figure  of  £53,162.  They  thought  it  wise  to 
have  a strong  fund  of  this  character  not  wholly  for  the  purposes  of 
actual  depreciation,  as  the  electrical  plant  was  maintained  so  far  as 
possible  in  a condition  of  thorough  working  efficiency  out  of  the 
ordinary  revenue,  but  mainly  for  the  purpose  of  enabling  them  to 
take  advantage  of  improvements  in  electrical  machinery  which 
might  from  time  to  time  be  brought  out  with  a view  to  cheapening 
the  cost  of  producing  energy.  They  were  at  the  present  time 
engaged  upon  the  work  of  increasing  the  horse-power  capacity 
of  their  generators  at  Neasden,  and  it  was  satisfactory  to  know  that 
when  one  of  these  machines  was  taken  to  pieceB  for  the  purposes  of 
alteration  a few  weeks  ago,  after  having  been  in  constant  service 
for  two  years,  it  was  found  by  the  contractors  to  be  in  as  good  a 
condition  as  when  it  was  first  put  up,  and  to  show  practically  no 
sign  whatever  of  wear  and  tear.  This  was,  of  course,  very  gratify- 
ing to  them,  but  at  the  same  time  they  felt,  for  the  reasons  he  had 
stated,  they  were  wise  to  continue  to  build  up  a strong  renewal  fund, 
having  regard  to  the  fact  that  electrical  science  was  still  in  its 
infancy.  In  a matter  of  this  kind  the  board  felt  that  they  were 
best  consulting  the  interests  of  the  shareholders  generally  by 
looking  beyond  the  immediate  present  and  making  a safe  pro- 
vision against  possible  contingencies  which  might  seriously  affect 
the  company’s  revenue  in  future  years.  The  balance  available  for 
dividend  was  £137,075,  as  against  £122,514  in  the  corresponding 
period,  when  they  took  nothing  out  in  respect  of  depreciation  and 
renewals.  They  proposed,  after  paying  the  full  3|  per  cent,  on  the 
several  preference  stocks,  to  pay  1 per  cent,  on  the  ordinary  stock, 
and  to  carry  forward  £3,904  to  the  next  half-year’s  accounts.  The 
dividend  was  still  a small  one,  but  the  fact  that  it  was  double  what 
they  were  able  to  pay  12  months  ago  was,  he  thought,  very  clear 
evidence  of  a satisfactory  turn  in  the  affairs  of  the  company. 
On  July  1st  they  made  an  important  alteration  in  the  train  services, 
and  commenced  to  run  about  a dozen  trains  through  from  their 
extension  line  to  the  City  in  the  busy  hours  of  the  morning  and 
a similar  number  of  through  trains  back  to  the  districts  served  by 
the  extension  line  in  the  evening.  Borne  of  these  through  trains 
were  run  to  and  from  Aylesbury,  others  to  and  from  Uxbridge,  and 
others  to  and  from  Harrow  only.  The  saving  of  the  change  at 
Baker  Street,  morning  and  evening,  was  a very  great  convenience  to 
passengers,  and  they  hoped,  as  time  went  on,  to  increase  the  number 
of  these  through  trains,  They  had  found  very  great  advantages  to 
accrue  from  the  system  of  automatic  signalling  which  they  had 
installed  on  the  Inner  Circle,  and  they  had  in  contemplation  an 
extension  of  this  system  of  signalling  on  the  northern  line  as  far  as 
Neasden,  bb  the  train  service  there  was  now  so  heavy  as  to  necessitate 
a quicker  method  of  signalling  than  the  existing  manual  system. 
They  would  be  glad  so  see  from  the  reports  in  the  papers  a short 
time  ago  that  the  Bill  promoted  by  the  North-West  London  Rail- 
way Co.  was  rejected  by  the  Committee  of  the  House  of  Commons. 
If  the  Bill  had  been  passed  and  the  line  made  as  proposed,  it  would 
have  been  to  all  intents  and  purposes  an  extension  of  the  Baker 


Street  and  Waterloo  Railway  from  Edgware  Road  to  Kilburn  in 
direct  competition  with  their  line.  They  opposed  the  Bill  very 
strenuously,  and  it  was  with  no  small  amount  of  satisfaction  that 
they  learnt  that  the  Committee  would  not  sanction  its  proceeding. 

Sir  W.  Birt  seconded  the  resolution. 

Replying  to  a Shareholder,  the  Chairman  said  it  was  quite  true 
that  the  £5,000  placed  to  the  electrical  renewal  and  depreciation 
fund  was  an  arbitrary  figure,  but  looking  at  their  reserve  fund,  and 
considering  the  fact  that  the  British  Westinghouse  Co.  were  putting 
down  fresh  turbines  for  them  at  their  own  expense,  they  considered 
that  they  would  not  have  been  justified  in  charging  a larger  Bum  to 
depreciation  out  of  the  year’s  accounts. 

The  report  was  adopted. 


Zircon-Tungsten  Lamp  Patents, 

The  report  for  1908-9  of  the  Compagnie  Internationale  des 
Lampes  Electriques  Zircon- Wolfram,  of  Brussels,  whicn  was  the 
pioneer  in  the  introduction  of  the  Zircon- Wolfram  lamp  in 
various  parts  of  the  world,  contains  interesting  information 
relating  to  the  progress  made  in  the  past  year,  together  with  the 
announcement  that  after  efforts  extending  over  three  years,  the 
inventors  of  the  Z lamp  at  Berlin  have  been  granted  both  patents 
by  the  German  patent  office,  notwithstanding  the  severe  attacks 
made  by  the  most  powerful  competing  companies.  As  the 
negotiations  for  the  working  by  a Vienna  lamp  factory  of  the 
patents  for  Austria-Hungary  did  not  yield  the  results  which  were 
expected,  the  report  states  that  the  company  in  association  with 
the  Italian  Edison  Co.,  has  formed  a separate  company  under  the 
title  of  the  Societe  des  Lampes  Electrique  Z pour  l’Autriche- 
Hongrie,  whose  recently  erected  factory  at  Rovereto,  in  the 
southern  Tyrol,  was  now  in  full  operation.  An  independent  com- 
pany was  also  formed  last  autumn  for  the  working  of  the  Z patents 
in  Sweden,  Norway,  Denmark,  and  Finland,  the  manufacture  Of 
the  lamps  having  been  placed  in  the  hands  of  the  Glodlampfabrik, 
of  Stockholm,  which  commenced  production  in  March  of  this  year. 
Of  the  various  subsidiaries,  the  Spanish  and  Italian  companies 
yielded  excellent  results  for  a first  working  year.  The  other 
factories  which  did  not  eDjoy  from  their  erection  the  same 
technical  and  commercial  facilities,  had  not  yet  reached  the 
dividend-paying  stage,  whilst  the  Russian  company  had  been 
compelled  to  increase  its  share  capital  owing  to  the  development 
of  the  business.  The  Z Electric  Lamp  Manufacturing  Co.,  of 
London,  whose  daily  production  already  amounted  to  several 
thousands  of  lamps,  had  also  entered  the  era  of  profits.  In  the 
case  of  the  SocifMe  des  Projectionnements  aux  Lampes  a Filaments 
Metallique,  in  which  the  Brussels  company  holds  all  the  “capital 
shares,”  had  declared  a dividend  of  30  per  cent,  on  the  amount 
paid  up  on  this  class  of  shares,  and  8s.  per  share  on  the  dividend 
shares.  The  patents  for  the  Z lamp  for  Argentina,  Brazil,  and 
Uruguay  had  been  sold  to  a syndicate  formed  by  the  Italian, 
Spanish,  and  Austrian  companies,  and  the  syndicate  expected 
through  the  agencies  obtained  in  these  countries,  to  easily  dispose 
of  the  surplus  production  of  the  Mediterranean  factories  during 
the  dead  season  in  Europe,  which  is  the  favourable  season  in  South 
America.  Negotiations  in  respect  of  Portugal  had  been  concluded 
since  the  end  of  April,  and  Greece  would  be  a favourable 
customer  for  the  Austrian  company  in  the  autumn.  The  directors 
were  still  awaiting  the  grant  if  the  Japanese  patent,  and  in  the 
meantime  the  option  given  to  a leading  London  firm  continued  in 
operation.  An  interest  amounting  to  40  per  cent,  hr  cl  been 
acquired  in  the  Z lamp  patents  for  the  United  States,  where  the 
use  of  electric  lamps  was  greater  than  in  the  whole  of  Europe,  and 
reached  100,000,000  lamps  per  annum.  At  present  negotiations 
were  proceeding  with  the  representatives  of  a Franco-American 
financial  company,  and  their  conclusion  depended  upon  the  issue 
of  the  American  patents,  one  of  which  had  already  been  granted, 
and  the  other  was  momentarily  expected.  As  to  the  competition 
of  other  metallic-filament  lamps,  the  report  contained  a reassuring 
remark  that  although  the  high  prices  at  first  charged  could 
not  be  maintained,  a large  increase  in  sales  had  followed 
the  reduction  in  prices.  On  the  other  hand,  the  more  the  pro- 
duction advanced,  the  more  the  cost  of  manufacture  diminished, 
so  that  the  financial  results  of  the  companies  whose  shares  were 
held  in  portfolio,  pursued  a rising  curve.  The  accounts  Bhow  net 
profits  of  £4,800  on  a share  capital  of  £48,000,  and  a dividend  at 
the  rate  of  8 per  cent,  for  1908  09  has  been  declared. 


The  Chatham  and  District  Light  Railways  Co.— 

The  seventeenth  ordinary  general  meeting  (Elbctbioal  Review, 
July  23rd,  page  147)  of  the  shareholders  of  the  above  company  was 
held  on  Thursday  of  last  week  at  the  offices,  83,  Cannon  Street, 
Mr.  A.  R.  Monks  presiding.  The  chairman  formally  proposed  the 
adoption  of  the  report,  which  was  seconded  by  Mr.  H.  C.  Levis, 
and  agreed  to. 

Midland  Railway  Carriage  and  Wagon  Co.,  Ltd.— 

The  directors  propose  a dividend  on  the  ordinary  Bhares  at  the  rate 
of  7i  per  cent.,  free  of  income-tax  ; a bonus  of  10s.  per  share  on  the 
ordinary  shares;  dividend  on  the  preference  shareB,  6 per  cent., 
free  of  income-tax ; balance  carried  forward,  £3,382.  £2,000  is  set 
apart  for  depreciation  of  plant. 

Oxford  Electric  Co.,  Ltd. — An  interim  dividend  at  the 

rate  of  5 per  cent,  per  annum  on  the  ordinary  shareB  for  the  half- 
year  ended  June  30th  has  been  declared.  Last  year  the  rate  was 
the  same. 
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Continental  Electrical  Enterprise  Co. 

The  Continentale  Gesellschaft  fur  Elektrische  Unternehmungen 
of  Nuremberg,  which  is  partly  an  investment  company  and 
partly  owns  and  works  electric  railways  or  tramways  and 
supply  stations,  states  in  its  report  for  190S  that  although 
the  effects  of  the  economic  depression  were  perceptible  in  the 
workiog  of  the  undertakings,  the  latter  experienced  a further 
satisfactory  development.  The  Augsburg  tramways  were  trans- 
ferred to  the  local  authority  last  September,  and  the  negotiations 
for  the  sale  of  the  undertakings  at  Grevenbroich  and  Sigmaringen 
had  been  completed.  As  gross  profits  the  accounts  show  the  sum 
of  £125,870,  as  compared  with  £130,120  in  1207,  and  the  net 
surplus  amounts  to  £70,940,  as  against  £70,630  in  the  preceding 
year.  It  is  proposed  to  pay  a dividend  at  the  rate  of  4 per  cent, 
on  the  preference  share  capital  of  £1,556,000  out  of  the  total  share 
capital  of  £1,600,000,  being  the  same  as  in  1907.  The  interest  pay- 
ments on  the  bond  capital,  totalling  £433,500,  as  contrasted  with 
£446,000  in  1907,  were  provided  for  before  arriving  at  the  amount 
of  the  net  surplus.  The  working  results  of  various  undertakings 
are  set  forth  as  follows : — 


Bergische  Kleinbahnen  

Percentage  Dividends. 

1906.  1907.  1908. 

..3  3 3 

Augsburg  Tramways 

. . 6 

7 

— 

Zwickau  Electricity  and  Tramways 

. . 6 

6 

6 

New  Berlin  Tramways,  North-East 

— 

45 

44 

Krakau  Tramways  

■ « 

45 

44 

Vienna  Local  Tramways  

. . 4 

4 

4 

Rhenish  Schuckert  Co.  

..  B 

7 

7 

Elektra  Co.  

..  3J 

3* 

4 

Societe  Industrielle  d'Energie  Electrique 

..  3 

3 

3 

Societe  Continentale  de  Traction  et  d’Eelairage 

..  3 

3 

3 

Chemin  de  Fer  sur  Route  de  Paris  ii  Arpajon  . . 

■ - ih 

4J 

44 

Societil  Sicula  Imprese  Elettriche 

■■  4J 

4 

41 

Societal  Toscana  per  Imprese  Elettriche  . . 

. . 8 

9 

10 

Societil  Torinese  di  Tramways  

• ■ 61 

61 

64 

Compania  Madrilene  de  Traccion 

— 

1 

— 

Compania  Madrilena  de  Electricidad 

, 

6 

6 

Sociedad  Eleetro-Quimica  de  Flix 

— 

6 

7 

Tramways  de  Constantinople  

..  6 

5 

5 

The  receipts  of  the  Barmen-Elberfeld-Vohwinkel  suspended 
electric  railway,  which  is  owned  by  the  company,  amounted  to 
£66,250  • in  1908,  as  compared  with  £66,450  in  1907,  and  the 
expenses  were  £38,650  and  £38,450  in  the  two  years  respectively. 
Among  the  assets  are  to  be  found  the  company’s  own  undertakings, 
entered  at  £1,093,000,  syndicate  investments  at  £609,000,  and 
securities  at  £900,000,  together  with  debtors  totalling  £143,500, 
mostly  composed  of  credits  granted  to  subsidiary  companies. 


Mexican  Light  and  Power  Co.,  Ltd. 

The  annual  report  for  the  year  ended  December  31st,  1908,  states 
that,  during  the  past  year,  the  actual  and  prospective  demands  for 
power,  in  the  centres  of  consumption  supplied  by  the  company, 
increased  beyond  the  most  sanguine  expectations,  and  that  to  meet 
these  demands,  it  has  been  decided  to  double  the  capacity  of  the 
present  hydro-electric  plant  at  Necaxa  during  the  next  three  years, 
and  to  bring  into  the  Necaxa  Basin,  by  a series  of  diverting  and 
storage  dame,  canals  and  tunnels,  the  waters  of  the  Lower  Tenango, 
Nexapa  and  Catepuxtla  Rivers,  which  are  included  in  the  water 
rights  granted  to  the  company  by  the  Federal  Government  of 
Mexico,  but  which  rights  it  was  not,  until  recently,  believed  that 
the  company  would  have  need  to  exercise  for  many  years  to  come. 
The  advent  of  cheap  electric  power  to  Mexico  City  and  its  suburbs, 
and  to  El  Oro  and  vicinity,  has  so  reduced  the  operating  costs  of 
all  industrial  enterprises  located  in  these  places,  that  existing 
industries  have  extended  their  operations  and  many  new  under- 
takings have  been  and  are  about  to  be  established.  In  some  cases 
during  the  past  year  it  has  been  deemed  advisable  to  supply  elec- 
trical energy  to  customers  of  the  company  by  the  operation  of  the 
company’s  steam  plants  during  the  dry  season  at  a considerable 
loss,  pending  the  completion  of  the  hydraulic  works  of  the  company. 
During  the  present  year,  if  the  company  had  decided  to  restrict  its 
operations  to  the  supply  of  power  which  its  present  customers  are 
entitled  to  receive,  its  net  earnings  would  have  been  equivalent, 
after  paying  all  fixed  charges,  sinking  fund  and  preference  stock 
dividends,  to  over  8 per  cent,  upon  its  ordinary  Bhares. 

On  January  1st  the  electrical  installations  connected  to  the  com- 
pany’s distributing  lines  in  the  City  and  Federal  District  of  Mexico 
and  in  El  Oro  and  vicinity  represented,  approximately,  79,000  h.p., 
distributed  as  follows : — 


Public  lighting.— 1 810  arcs 1,470  H p. 

Private  lighting. — No.  ol  16-c.p.  equivalents— 338,600  . . 37,250  h.p. 
Power. — Motor  units,  Federal  District  ..  ••  ..  22,783  h.p. 

Electric  heaters  1,085  h.p. 

Tramways  8,710  h.p. 

El  Oro  Mines  and  vicinity 17,775  h.p. 


Total  connected  . . . . 79,073  h.p. 


There  was  an  increase  of  11,720  h.p.  in  the  connected  load  during 
the  year  1908;  and  a similar  increase  is  anticipated  during  the  year 

1909,  making  a total  connected  load  of  90,000  h.p.  by  January  1st, 

1910.  The  maximum  power  generated  during  the  past  year  was 
45,000  h.p.,  or  nearly  60  per  cent,  of  the  total  connected  load.  The 
present  maximum  hydro-electric  generating  capacity  of  the  com- 
pany’s plant,  including  the  San  Ildefonso  stations,  is  50,000  h.p.  ; 
but  the  directors  are  carrying  forward  improvements  to  and 
extensions  of  the  present  works  which,  it  is  expected,  will 
increase  the  present  capacity  to  66,000  h.p.  by  July  next ; 
and  by  which,  when  required,  at  least  three  generating 
■sits  of  16,000  h.p.  each  may  be  added,  if  necessary, 


one  each  year  thereafter,  up  to  a total  capacity  of  124,000  h.p- 
During  the  past  year  the  Liguna  Dam  and  the  provisional  dam 
at  Los  Reyes  were  completed,  and  are  now  available  for  the  storage 
of  water.  The  dam  at  Necaxa,  which  will  be  the  largest  of  its 
kind  ever  constructed,  necessitating  the  use  of  1,334,000  cb.  metres 
of  material,  is  now  over  one-half  completed.  It  should  be  finished 
during  the  present  year.  The  height  of  this  dam,  when  completed, 
will  be  58  metres  (190  ft.)  above  its  foundations.  The  quantity  of 
water  actually  stored  for  use  on  January  1st,  1908,  was  4,000,000 
cb.  metres  ; while  on  January  1st,  1909,  it  was  25,000,000  cb.  metres. 
Nevertheless,  owing  to  its  being  deemed  hazardous  and  impractic- 
able to  use  the  Necaxa  Dam  for  any  considerable  storage  of  water 
duiing  the  past  year,  over  40,000,000  cb.  metres  of  water  were 
necessarily  wasted.  Considering  that  each  cubic  metre  of  water 
stored  represents  a value  of  about  3J  cents,  Mexican  currency,  when 
compared  with  the  cost  of  producing  electrical  energy  by  steam  in 
Mexico  city,  the  importance  to  the  company  of  the  large  storage 
works  now  in  progress  is  readily  realised.  Two  new  dams  are  now 
in  course  of  construction  on  the  Lower  Tenango  and  Nexapa  Rivers. 
The  waters  of  the  Catepuxtla  River  are  being  diverted  by  a tunnel, 
336  metres  in  length,  into  the  Nexapa  reservoir,  where  they  will 
join  the  waters  of  the  Nexapa  River,  and  thence  flow  into  the  new 
Tenango  reservoir,  and  through  the  new  Tenango  tunnel,  1,300 
metres  in  length,  into  the  Necaxa  reservoir,  which  is  located  in  the 
basin  of  the  Necaxa  river,  at  an  elevation  of  443  metres  above  the 
site  of  the  present  power  house.  By  means  of  this  diversion  the 
present  power  house  may  be  extended  to  more  than  twice  its  present 
capacity. 

Financial. — The  gross  earnings  for  the  year  1908  were  $2, 938, 474 
gold,  as  compared  with  12,880,000  gold  in  the  previous  year, 
and  similarly  the  operating  and  maintenance  expenses  were 
$1,080,570  gold,  as  compared  with  $1,075,000  gold.  In  Mexican 
currency  the  actual  gross  earnings  during  1908  were  : — Public 
lighting,  $463,265;  private  lighting,  $2,869,586;  Mexico  and 
Federal  District  Power,  $1,316,907;  El  Oro,  $783,576;  and 
tramway,  $443,613 ; making  a total  of  $5,876,947.  The  general 
accounts  for  the  year  show  that  the  amount  brought  forward  from 
December  31st,  1907,  less  appropriations  and  expenses,  together 
with  the  earnings  during  1908,  gave  a sum  of  $3,656,495  64  (gold) ; 
this  sufficed  to  meet  operating  and  maintenance  expenses,  bond 
interest  and  sinking  fund,  dividends  to  December  31st,  1908,  on 
preference  shares,  dividends  of  3J  per  cent,  on  ordinary  shares, 
leaving  a balance  of  $910,823.43  carried  forward  to  the  credit  of  the 
profit  and  loss  account. 

At  a special  general  meeting  of  shareholders,  held  on  December 
31st  last,  a resolution  respecting  the  proposed  lease  of  the  company’s 
undertaking  to  the  Mexico  Tramways  Co.  was  held  to  be  ultra  vires. 
More  recently  the  Tramways  Co.  officially  intimated  that  its  offers 
were  withdrawn,  and  negotiations  were  now  at  an  end. 


Great  Northern  and  City  Railway  Co.— The  report 

for  the  half-year  ended  June  30th  last  states  that  the  total  revenue 
for  the  six  months  just  ended  amounted  to  £40,801  and  the  cost  of 
working  to  £21,040,  being  at  the  rate  of  51'56  per  cent.  The  net 
revenue  amounts  to  £19,761,  which  is  insufficient  to  meet  the 
company’s  fixed  charges  for  the  half-year.  The  sum  of  £3,209, 
which  has  been  provided  from  outside  sources,  has  enabled  the 
company  duly  to  meet  these  charges.  The  number  of  passengers 
for  the  six  months  under  review,  including  season-ticket  holders, 
was  6,041,755,  as  against  6,875,602  for  the  corresponding  period  last 
year.  The  decrease  in  the  number  of  passengers  carried  is  due  to 
the  competition  of  the  L C.C.  electric  tramcars. 

Blackpool  and  Fleetw  ood  Tramroad  Co. — The  report 

for  the  half-year  ended  June  30th  last,  states  that  the  balance  of 
profit,  after  providing  for  debenture  interest,  is  £4,685,  and  the 
directors  recommend  a dividend  at  the  rate  of  4 per  cent,  per  annum, 
writing  off  £750  to  depreciation  reserve,  and  £500  to  general  reserve 
account,  leaving  a balance  of  £435  to  be  carried  forward.  The 
number  of  passengers  carried  during  the  half-year  was  963,460. 
The  receipts  from  all  sources  amounted  to  £11,910. — Financial  Times 

Charing  Cross,  West-End  and  City  Electricity 

Supply  Co.,  Ltd.— The  directors  have  declared  an  interim  dividend 
at  the  rate  of  5 per  cent,  per  annum  on  the  ordinary  shares  of  the 
West-End  undertaking. 

Charing  Cross,  Euston  and  Hampstead  Railway  Co. 

— The  directors  have  declared  a dividend  at  the  rate  of  § per  cent, 
per  annum,  Last  year,  after  providing  for  interest  and  rents,  a 
balance  of  £832  remained. 

Baker  Street  and  Waterloo  Railway  Co— A dividend 

at  the  rate  of  ]§  per  cent,  per  annum  on  the  ordinary  stock,  which 
will  be  made  up  to  3 per  cent,  per  annum,  except  in  the  case  of 
those  shares  held  by  the  Underground  Electric  Railways,  has  been 
declared.  Last  year  % per  cent,  per  annum  was  paid  out  of  net 
revenue,  and  the  dividend  was  made  up  to  3 per  cent,  for  the  same 
shares. 

Hadfield’s  Steel  Foundry,  Ltd.— The  directors  have 

declared  an  interim  dividend  of  Is.  per  share  on  the  ordinary  shares. 

G.X,,  Piccadilly  and  Brompton  Railway  Co.— The 

directors  have  declared  a dividend  at  the  rate  of  1 per  cent,  per 
annum.  Last  year  the  distribution  was  at  the  rate  of  | per  cent, 
per  annum. 


228 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,654,  August  6, 1909. 


MARKET  QUOTATIONS. 


STOCKS  AND  SHARES. 


Wednesday,  August  4th, 


CHEMICALS,  Ac. 

Latest 

Price. 

Fortnight’s 
Ino.  or  Dec. 

a Acid,  Hydrochloric 

per  cwt. 

5/- 

a „ Nitric 

„ 

22/- 

a „ Oxalic 

,, 

28/- 

a „ Sulphuric  

,, 

5/6 

a Ammoniac,  Sal  

„ 

42/- 

a Ammonia,  Muriate  (crystal) 

per  ton 

£29 

a n >»  

a Bleaching  powder 

£30 

„ 

£5  10 

a Bisulphide  of  Carbon 

,, 

£18 

a Borax 

,, 

£16 

a Copper  Sulphate 

,, 

£18  10 

a Lead,  Nitrate  

„ 

£25  10 

a ,,  White  Sugar 

,, 

£23  10 

a ,,  Peroxide  

per  gal. 

£32 

a Methylated  Spirit 

2/6 

a Potassium,  Bichromate,  in  casks 

per  lb. 

m- 

* . . 

a Potash,  Caustic  (75/80  %) 

per  ton 

£20 

a ,,  Chlorate 

per  lb. 

3§d. 

, . 

a ,,  Perchlorate 

3jd. 

a Potassium,  Cyanide 

„ 

7d. 

a Shellac  

per  cwt. 

70/- 

a Sulphate  of  Magnesia 

per  ton 

£4  10 

a Sulphur,  Sublimed  Flowers 

,, 

£6  10 

a ,,  Recovered 

£5  10 

a „ Lump 

„ 

£5 

a Soda,  Caustic  (white  10%) 

„ 

£10  15 

a ,,  Chlorate  

per  lb. 

3id. 

a „ Crystals  

per  ton 

£3  5 

a Sodium  Bichromate,  casks 

per  lb. 

3d. 

a „ Cyanide  (basis  100  %)  . . 

7d. 

METALS,  Ac. 

b Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£70 

b „ Wire,  in  ton  lots  . . 

„ 

£112 

b „ Sheet,  in  ton  lots  . . 

£120 

p Babbitt's  metal  ingots  . . 

,f 

£50  to  £135 

c Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7|d. 

id.  ine. 

c „ Tube  (brazed) 

,, 

m- 

|d.  dec. 

c „ „ (solid  drawn) 

c ,,  "Wire,  basis 

„ 

7|d. 

|d.  dec. 

„ 

6jd. 

|d  inc. 

c Copper  Tubes  (brazed)  . . 

„ 

83  d. 

|d.  inc. 

c „ „ (solid  drawn 

,, 

8|d. 

Jd.  inc. 

g „ Bars  (best  selected) 

per  ton 

£71 

£1  inc. 

g ,,  Sheet  

,, 

£71 

,£1  inc. 

g „ Rod  

£71 

£1  inc. 

e „ (Electrolytic)  Bars 

,, 

£60  5 

. . 

e „ „ Sheets  . . 

£77 

e „ ,,  Rod 

per  lb. 

£65 

e „ „ H.C.  Wire 

f Ebonite  Rod  

7Id. 

,, 

3/3 

/ ,,  Sheet  

,, 

3/- 

n German  Silver  Wire 

1/6 

h Gutta-percha,  fine 

„ 

h India-rubber,  Para  fine  . . 

,, 

8/5 

7d,  inc, 

1 Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

49/7 

1/3  inc, 

1 ,,  Wire,  galv.  No.  8,  P.O.  qual. 

„ 

£14 

g Lead,  English  Ingot 

per  lb. 

£12  15  to  £12  17  6 

6/-  dec. 

m Manganin  Wire  No.  28  . . 

8/- 

g Mercury  

per  bot. 

£8  5 

d Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  Is. 

J „ „ „ medium 

,, 

2/6  to  4/- 

d „ „ „ large  . . 

p Phosphor  Bronze,  plain  castings 

,, 

4/6  to  8/6 

,, 

1/-  to  1/1 

p „ „ rolled  bars  & rods 

1/1J  to  1/3 

p „ „ rolled  strip  & sheet 

„ 

l/2£  to  1/6 

o Platinum  

per  oz. 

95/- 

variable. 

e Silieium  Bronze  Wire 

per  lb. 

9Jd. 

r Steel  Magnet,  in  bars 

per  ton 

£55 

g Tin,  Block  (English) 

per  lb. 

£131  10  to  £132  1C 

£1  10  inc. 

n „ Wire,  Nos.  1 to  16  .. 
p White  Anti-friction  Metals : — 

mi 

“ White  Ant"  brand 

per  ton 

£35  to  £60 

k Zinc,  Sh’t  (Vieille  Montagnebnd.) 

£25  10 

Quotations  supplied  by— 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons. 
e Frederick  Smith  & Co. 
f India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Sbakspeare, 

r W.  F. 


h Edward  Till  & Co. 

/ Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd. 
tn  W.  T.  Glover  & Co.,  Ltd. 
n P.  Ormiston  & Sons. 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd. 
nis  & Co. 


Dublin  and  Lucan  Electric  Railway  Co. — The 

directors’  report,  to  be  submitted  to  the  shareholders  at  the  half- 
yearly  meeting  of  the  company,  on  August  19th,  says:— After  pro- 
viding for  debsnture  interest  there  is  an  available  balance  of  £1,153, 
out  of  which  the  directors  recommend  the  payment  of  the  usual 
half-yearly  dividend  on  the  6 per  cent,  preference  shares,  which 
will  absorb  £475  ; that  £250  be  allocated  to  Messrs.  Dick,  Kerr  & 
Co.,  further  on  account  of  the  sum  still  due  to  them  on  account  of 
electrical  equipment,  thus  reducing  that  debt  to  £350  ; and  that  the 
balance  of  £428  be  carried  forward  to  next  half-year. 

Continental  Notes, — The  (Jreat  Northern  Telegraph 

Clo.,  of  Copenhagen,  reports  a net  profit  of  £407,702  for  the  last 
financial  year,  as  compared  with  £434,600  in  the  preceding  12 
months.  A dividend  of  45  fr.  per  share  is  being  declared. 

La  Socidtd  Porce-Eclairage  par  Electricity,  of  Brussels,  is 
declaring  a dividend  of  2£  per  cent  for  the  last  financial  year. 


Tuesday  Afternoon,  . 

After  the  accumulation  of  the  holiday’s  orders  had  been  cleared  off 
in  the  markets,  business  settled  down  into  a placid  quietude  that  is 
likely  to  be  the  normal  condition  through  the  present  month. 
Rubber  shares  are  the  most  active  in  the  whole  of  the  Stock 
Exchange,  and  while  the  prudent  prophesy  ever  more  and  more 
loudly  that  there  will  be  a severe  slump,  the  buoyancy  of  rubber 
itself,  of  course,  supports  the  market  most  effectually. 

The  pacification  of  the  coal  trade  dispute  naturally  brought  about 
a swift  rally  in  Home  Railway  prices,  and  the  various  bull  points 
once  more  came  to  the  front.  The  unfortunate  market  has  made  so 
many  false  starts — recovery  only  to  be  succeeded  by  relapse — that  > 
it  is  no  wonder  people  rather  fight  shy  of  putting  much  faith  in  a 
fresh  rise.  However,  prices  are  decidedly  better  again,  and  that  is 
something.  The  electrical  issues  hardened  a little  in  tone,  but 
price  movements  are  insignificant  City  and  South  London  regained 
part  of  the  deducted  dividend  of  17s.  6d.  per  cent. ; Metropolitan 
Ordinary  stocks  rose  to  40J.  Districts  are  quietly  steady. 

Telegraph  descriptions  retain  their  rises,  without  having  made 
any  further  noticeable  improvement.  The  market  has  been  in  a 
decidedly  holiday  frame  of  mind,  with  business  at  a very  low  ebb. 
Anglo-American  Telegraphs  continue  strong,  but  the  alterations 
in  the  general  list — what  few  there  are — consist  chiefly  of  the  falls 
incidental  to  ex  dividend  markings.  Telephones  are  similarly  quiet 
National  Telephone  Deferred  and  Preferred  are  each  ex  3 per  cent., 
and  the  Preference  shares  are  also  ex  dividend,  the  deductions  being 
reflected  in  quotations.  The  3^  per  cent.  Debenture  stock  is  \ up. 
American  Telephone  and  Telegraph  capital  stock  marks  a rise  of  2, 
upon  the  extraordinary  strength  displayed  by  the  American  Rail- 
road market. 

Copper,  and  copper  shares,  both  of  which  are  largely  Bwayed  by 
American  influences,  suffered  a check  to  their  rise,  and  prices  are 
moving  more  irregularly,  though  still  without  producing  any  effect 
upon  shares  in  the  manufacturing  or  kindred  companies.  Henley’s 
have  gained  a further  Crompton  Debenture  shed  1.  Willans 
and  Robinson  Preference  are  § lower.  The  armament  shares  are 
firm.  Interest  in  trading  shares,  however,  clings  most  closely  to 
the  rubber  maiket,  where  the  demand  for  the  product  has  resulted 
in  a regular  boom  for  all  rubber  shares.  Mincing  Lane  feeds  the 
Stock  Exchange  activity  ; while  the  gamble  appeals  but  little  to  the 
general  public,  the  latter  are  well  catered  for  by  Bhoals  of  new  com- 
panies, good,  had  and  indifferent.  It  is  to  be  noticed  that  in  only 
a Jcomparatively  few  cases  are  premiums  quoted  on  these  new- 
comers, after  allotment  has  taken  place. 

Mexican  Canadians  are  easier  on  the  whole,  although  Electrical 
Development  of  Ontario  bonds  rose  4Jj  to  90.  Mexican  Light  and 
Power  and  Mexico  Trams  are  weak.  Rio  Trams  fell  1J,  and  Sao 
Paulo  declined  to  147£.  Canadian  General  Common  is  123,  and 
the  Preferred  117.  British  Columbia  Electric  Railway  Deferred 
rose  a point,  and  a private  correspondent,  lately  home  from 
Vancouver,  paints  the  prosperity  of  the  British  Columbia  Company 
in  glowing  terms. 

Anglo-Argentine  Trams  are  a good  market,  the  Second  Preference 
gaining  and  the  Third  Preference  being  firm  at  4-^.  The 
Company’s  4 per  cent.  Debenture  stock  at  about  91J  pays  nearly 
4j  per  cent,  on  the  money,  allowing  for  accrued  dividend,  and  the 
security  appears  to  be  ample.  Auckland  5 per  cent.  Debenture  is  a 
point  higher.  There  has  been  a little  business  in  Winnipeg 
Electric  Railway  4$  per  cant.  Debenture  stock  on  the  basis  of 
1021 . London  United  Tramways  Preference  change  hands  at  about 
45s.,  and  British  Electric  Traction  Preference  shares  and  the 
Second  Debenture  stock  are  lower,  the  latter  falling  2 per  cent. 
Movements  amongst  electricity  supply  descriptions  are  too  slight 
to  call  for  comment. 


Calcutta  Electric  Supply  Corporation. — An  extra- 
ordinary general  meeting  of  this  company  was  held  on  Friday  of 
last  week  at  the  offices,  Salisbury  Hcuse,  London  Wall,  Mr.  E. 
Boulnois  presiding.  The  chairman  remarked  that  the  matter  for 
which  they  were  called  together  was  purely  a formal  one.  The 
company,  under  a recent  Act,  had  to  insert  in  their  Articles  of 
Association  a limit  as  to  how  much  commission  should  be  paid  to 
underwriters  and  others.  The  directors  proposed  a limit  of  10  per 
cent,,  not  because  they  would  be  compelled  to  give  that  amount, 
but  in  view  of  any  contingencies  that  might  arise,  he  thought  it 
was  desirable  that  some  figure  should  be  Dut  in.  He  accordingly 
moved  : “ That  Article  82  of  the  company’s  Articles  of  Association  be 
amended  by  the  addition  of  the  words  ‘ but  such  commission  shall 
not  exceed  10  per  cent.’  immediately  after  the  words  ‘ placing  its 
shares  ’ in  the  said  article.”  Sir  Guilford  G.  Molesworth 
seconded  the  resolution,  and  it  was  carried. 
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SHARE  LIST  07  ELEOTRIOAL  COMPANIES, 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


NAME, 


86,000 

186,100 

*181,661,400 

*68.000,000 

558,460 

3,220,770 

3,220,770 

47,725 

44.000 
2,431,350 

16.000 

6,000 

12,981 

6,000 

80,000 

60,7101 

43.500 

4.000. 000 

9.000. 000 
1,896,706 

800,000 

762,400 

200,0001 

181,127 

181,127 

160,000 

10,000 

17,000 

*41,380,400 

*60,000,000 

894,190 

72,680 

86,492 

8.225.000 

8.726.000 

15.000 

16.000 
260,000 

9,000,000 

1,983,593 

179,313 

50.000 
99,100 
99,400 
11.8391 

145,955 
3,042 
120, U00 

40.000 
80,008 

160,000 

207,930 

800,000 


0.(000 

4,669 

80,0001 


Amazon  Telegraph  Co.'s  shares,  Nos.  1 to  96,000 
Do.  do,  6 % Debs.,  Nos.  1 to  1,260  Red. 
American  Telephone  A Telegraph,  Cap.  Stook 
( Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
\ 68,001  to  78,000 1 

Anglo-American  Telegraph  

Do.  do,  do,  8 % Pref,  ..  .. 

Do.'  do.  do.  Deferred  . . 

Anglo- Portuguese  Tel.,  6 % Mort.  Deb.  Stook  Red, 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cum.  Pref, 

Do.  do.  4$  % Debs,  ..  . . 

Direct  United  States  Cable  

Direot  W.  India  Cable,  41% Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  81  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Red,  . . 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

f East.  A S.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius ' 
\ Sub.)  1 to  8,000  f 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . 

I Halifax  and  Bermudas  Cable,  41  % 1st  Mort.  1 
Debs.,  within  Nob.  1 to  1,200,  Red, ) 

Indo-European  Telegraph  

Mackay  Companies  Common  ..  

Do.  do.  4%  Cum.  Pref 

Marconi’B  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord 

Do.  do.  do.  6 % Pref,  .. 

National  Telephone,  Pref,  Stook  

Do.  do.  Def.  Stook  

Do.  do.  6 % Cum.  1st.  Pref 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do,  do.  6 % Non-oum.  8rd  P.,1  to  260,000 

Do.  do.  81  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stock  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid  .. 

Do.  do.  do.  6 % Cum,  Pref 

Do.  do.  do.  4 % Red.  Deb.  Stook  .. 

Pacifio  A European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  41  % Deb.  Red 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to40,000 

W.  Coast  of  America,  1 to  30,000  A 58,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
WeBtem  Telegraph,  Ltd.,  Nos.  1 to  207,930.. 

Do.  do.  4 % Deb.  Stook  Red.  .. 

West  India  and  Panama  Telegraph  ..  ..  .. 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Debs.,  Nob.  1 to  1,800  .. 


8tock 

or 

Dividends  for  the  last 

Share, 

* 

four  years. 

1906. 

1906. 

1907. 

1908. 

10 

Nil 

Nil 

Nil 

Nil 

100 

5 % 

6 % 

6 % 

6 % 

$100 

74% 

8 % 

8 % 

8 % 

*1000 

4 % 

4 % 

4 % 

4 % 

Stook 

8}% 

84% 

84% 

£3  is. 

Stook 

6 % 

6 % 

6 % 

6 % 

Stock 

4% 

1?% 

1 % 

8/- 

100 

6 % 

6 ft 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

Stook 

4 % 

4 % 

4 % 

4 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

10  % 

10  % 

10  % 

10  % 

6 

4 % 

4 % 

4 % 

4 % 

5 

10  % 

10  % 

10  % 

10  % 

60 

44% 

44% 

44% 

44% 

20 

41% 

4B% 

41% 

41% 

100 

44% 

44% 

44% 

44% 

Stook 

7 % 

7 % 

7 % 

7 % 

100 

84% 

84% 

84% 

34% 

Stock 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

7 % 

Stook 

4 % 

4 % 

4 % 

4 % 

25 

4 % 

4 % 

4 % 

4 % 

10 

64% 

64% 

6*% 

5f% 

10 

6 % 

6 % 

6 % 

6 % 

10 

24% 

20  % 

20  % 

18  % 

100 

44% 

44% 

44% 

44% 

26 

13  % 

18  % 

13  % 

13  % 

*100 

2 % 

84% 

4 % 

4 % 

*100 

4 % 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

Nil 

1 

6 % 

6 % 

6 % 

0 % 

1 

5 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

B % 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

5 % 

6 % 

6 % 

6 

6 % 

8 % 

6 % 

5 % 

Stook 

B4% 

84% 

34% 

34% 

100 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

8 % 

1 

6 % 

6 % 

6 % 

P % 

100 

4 % 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

4 % 

8 

6 % 

6 % 

6 % 

5 % 

100 

44% 

44% 

44% 

44% 

Cert. 

6 % 

6 % 

B % 

6 % 

6 

8 % 

8 % 

8 % 

5 

6 % 

6 % 

6 % 

5 % 

24 

Nil 

24% 

24% 

100 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

Nil 

10 

10 

6n1? 

8 % 
Nil 

6 % 
£2  6 

6 % 
15  % 

100 

6 % 

6 % 

5 % 

6 % 

Closing 
Quotations 
July  27th. 

Closing 

Quotations 

Aug.  3rd. 

BasinesB  done 
week  ended 

Aug.  8rd, 
1909.  1 

Rise  + 
or 

Fall  - 

Present 
Field 
per  oent. 

2J—  Si 

2J-  31 

Highest  Lowest, 

£ s.  d. 
Nil. 

92  — 96 

92  - 96 

6 4 2 

1484-1444 

1464-1474 

+8 

6 8 6 

97  - 99 

97  — 99 

.. 

4 0 10 

684-  604 

58  — 60 

6 6 7 

1024-1034 

101  —102 

103 

161 

-14 

5 17  8 

17£-  174 

171-  174 

17A 

171 

1 11  2 

103  —105 

103  -105 

. . 

4 15  8 

84-  84 

8-83 

4 14  1 

89  - 91 

89  — 91 

894 

4 7 11 

84-  84 

84-  84 

6 15  6 

17  — 18 

17  — 18 

5 11  1 

24—  8| 

24-  3| 

5 3 8 

tl-  84 

88-  84 

. . 

, . 

6 12  8 

99  -101 

99  -101 

8 16  8 

124-  131 

128-  134 

134 

12’rJ 

- 1 

6 13  7 

99  —101 

99  -101 

4 9 1 

125  —128 

125  —128 

126 

126 

6 7 8 

814-  86J 

844-  864 

861 

858 

4 0 0 

1044-1C64 

1044-1064 

104? 

1014 

8 15  2 

111—  12 

llA-  12 

118 

6 19  2 

104  — 1C6 

102  —104  xd 

1041 

3 16  11 

100  —102 

100  —102 

.. 

3 18  5 

101-  10? 

101-  105 

104 

6 7 0 

13J-  13? 

13/ — 13? 

13? 

.. 

4 7 3 

26  — 27 

26  — 27 

.. 

• • 

6 13  4 

99  —101 

99  —101 

.. 

4 9 1 

514-  634 

614-  534 

6 1 6 

80  — 84 

80  — 84 

. . 

4 16  3 

74  — 79 

74  - 79 

, , 

6 5 3 

S4  - 

is—  u 

Nil 

41-  12 

18-  i% 

6 0 7 

?-  4 

i-  i 

6 13  8 

109  - 110 j 

106  -1074 

1064 

106 

-3 

5 11  7 

1254-1274 

1224  -1244 

1261 

123 

—3 

4 16  5 

101—  11 

10  — 10? 

. . 

- 1 

6 11  8 

101-  11 

10  — 103 

54-  51 

- 1 

5 11  8 

64-  54 

64 

. . 

— 4 

4 6 11 

97  — 59 

98  - 100 

. . 

+ 1 

8 10  0 

99  —101 

99  -101 

8 19  8 

llfl llfl 

5 6 8 

1A- 

, . 

6 8 0 

854-  874 

854  - 874 

. . 

4 11  5 

99  -10 1 

99  - 101 

8 19  3 

7J—  84 

i§—  <-4 

. . 

4 18  9 

99  -101 

99  -lOi 

1008 

4 9 1 

18 ) —183 

130  — 182 

1804 

- 4 

4 10  11 

74-  78 

61-  74 

74 

6 8 6 

64—  64 

54-  54 

. . 

4 10  a 

14-  18 

14-  18 

4 10  11 

99  —101 

99  —101 

8 19  3 

134-  14 

134—  14 

5 0 0 

1024-1C44 

1024-1044 

U2| 

8 16  7 

4 — 4 

4-  8 

Nil 

8-84 

8-84 

8 

7 12 

8—9 

8-9 

17  ¥ 4 

1 01  —103 

101  —103 

| 4 17  1 

1 


820,000 


978,230 

332,387 

odu.uUU 

100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

400.000 
4C0,C00 
233,iM) 
212,600 
US>,oU 

161,437 
I,  '73,668 
528,936 

100.000 
100,000 
600,000 
904,9101 


400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
126,0001 
I26,000i 
137,610 

46,304 

860,000 

86,000 

40.000 
800,000 
491,222 
460,000 
910,168 

1,890,690 

554,655 

554,655 

1 4k  .1  m 

85.000 

100,000. 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


/ Anglo-Argentine  Trams,  10  % Nom.  Cum,  2nd  1 
t Pref.,  260,008  to  680,097/ 

Do.  4 % Deb.  Stock  

Auckland  E.  Trams,  5 % 1st  Mort.  Deb.  8tock 

Babcock  A Wilcox,  1 to  580,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

British  Aluminium,  Ord.,  1 to  40,000  

Do.  do.  7 % Cum.  Pref 

Do.  do.  11 A ” 6 % Cum.  Pref 

Do.  do.  4 % Funding  CertB 

Do.  do.  5J  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  . . . . 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  44  % 1st  Mort.  Debs.,  1 to  6,250  .. 

Do.  4|  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do,  do.  6 % Cum.  Pref 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  H % 2nd  Deb.  Stock  Red. 

British  InBnlated  and  Helsby  Cables  .. 

Do.  do.  6 % Cum.  Pref 

Do.  do.  4J  % 1st  Mort.  Deb.  Red. . . 

British  Thomson-Houston  44  % 1st  Mort.  Debs.  . . 
f British  Westinghonse  6 % Pref.,  1 to  200,000  and  1 
t 275,001  to  476,000  / 

Do.  do.  4%  Mort.  Deb.  Stock 

,'Browett,  Lindley  A Co.,  Ord 

Do.  do.  6 % Cum.  Pref 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781  .. 

Do,  do.  Non-cum.  6 % Pref 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  4J  % Perp.  2nd  Deb.  Stock.. 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880. . 

Do.  44  %.lst  Deb.  Stock 

Callender’s  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Red. 

Cape  F.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  460,000  

Do.  do.  44  % 1st  Mort.  Deb.  Stock 

Central  London  Railway,  Ord.  Stock 

Do.  do.  4 % Pref,  Btock  .. 

Do.  do.  Def.  do 

City  and  Booth  London  Railway  

Crompton  A Co.,  Nos.  1 to  B6,DOO  

I Do.  6 % 1st  Mcrt.  Reg.  Debs.,  1 to  1 

i 900  of  £ 100,  and  901  to  11,000  of  £60  Bed.  [ 
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9 is — 9-fs 
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9.44 
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3 
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90 

4 6 

6 

l66 

6 % 

6 % 

6 % 
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101  —103 

102  —104 

+ i 

4 16 

2 

1 

20  % 

20  % 

20  % 

20  % 

41-  43 

41-  4? 

85/74 

85/- 

4 11 

1 

1 

6 % 

6 % 

6 % 
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1«-  14 

I5 — l£ 

.. 
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4 0 

0 
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7 % 

7 % 

7 % 
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• a 
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0 
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7 % 

7 % 

7 % 

7 % 

11-  if 

li-  1? 

46  2 

1 

6 

6 % 

6 % 

6 % 

6 % 

3-34 

3-84 

8 11 

5 

5 

4 % 

4 % 

4 % 

4 % 

24-  34 

24-  84 

. . 

6 14 

3 

100 

64% 

64% 

54% 

94  — 99 

93  — 96 

—2 

5 14 

7 

100 

6 % 

6 % 

8 % 

8 % 

143  —147 

141  —148 

147? 

1164 

+ 1 

6 8 

1 

100 

6 % 

6 % 

5 % 

6 % 

122  —126 

119  -123  xd 

123 

1224 

4 17 

7 

100 

5 % 

6 % 

6 % 

5 % 

107  —110 

107  —110 

106? 

4 10  11 

40 

44% 

44% 

44% 

44% 

102  —104 

102  -104 

. . 

4 6 

7 

100 

<4% 

44% 

44% 

44% 

101  —104 

101  —104 

4 H 

7 

10 

3 % 

Nil 

Nil 

Nil 

4 — S 

4-  l 

Nil 

10 

6 % 

6 % 

8 % 

14% 

24-  2? 

2 - 54 

- 1 

6 0 

0 

Stock 

6 % 

6 % 

6 % 

6 % 

86  — 90 

86  — 90 

88 

6 11 

1 

100 

44% 

44% 

44% 

44% 

66  — 70 

61  — 68 

-2 

6 12 

4 

6 

8 % 

10  % 

10  % 

10  % 

7?-  7? 

n-  7? 

6 9 

0 

6 

6 % 

6 % 

6 % 

6 % 

61- 

64—  64 

- 4 

4 11 
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100 

44% 

44% 

44% 

44% 

103  - 106 

103  —106 

4 4 

11 

100 

<4% 

44% 

44% 

44% 

91  — 96 

91  — 96 

.. 

4 18 

il 

6 

Nil 

Nil 

Nil 

Nil 

A—  A 

lV“  T« 

5/- 

Nil 

100 

4 % 

4 % 

4 % 

4 % 

£8  — 42 

38  — 42 

9 10 

6 

1 

Nil 

Nil 

Nil 

Nil 

Pa — 4J 

A—  44 

. . 

Nil 

1 

Nil 

Nil 

Nil 

Nil 

14/6  to  15/6 

14/6  to  16/6 

. . 

Nil 

2 

24% 

Nil 

Nil 

Nil 

0 - 4 

0 - 4 

Nil 

2 

6 % 

Nil 

Nil 

Nil 

n - h 

0 - 4 

Nil 

Stock 

44% 

44% 

44% 

44% 

43  — 48 

43  — 48 

.. 

9 8 
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Stock 

44% 

44% 

44% 

44% 

27  — 31 

27  — 31 

,, 

14  10 

2 

6 

8 % 

8 % 

6 % 

44% 

44-  45 

44—  41 

96/8 

4 12 

4 

5 
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6 % 
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4?-  5 

4 i-  6 

97/6 

. . 

5 0 

0 
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44% 

44% 

44% 

44% 

97  —100 

97  —100 

4 1) 

0 

6 

16  % 

16  % 

16  % 

15  % 

10  - 10? 

10  - U ? 

6 19 

6 

6 

6 % 
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6 % 

^ % 

64-  E3 

6i  - 18 

4 13 

1 

Stock 

44% 

44% 

44% 

44'"*> 

1044  -106  j 

104^-1064 

4 4 

6 

1 

Nil 

Nil 

Nil 
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*-  t 

A-  i 

5/4 

Nil 

1 

6 % 

8 % 

12  % 

1‘4% 

U-  2 

IS-  2 

38/9 

6 0 

0 

100 

44% 

44% 

44% 

4 % 

103  —106 

104  -107 

+’i 

3 11 

9 

Stock 

4 % 

4 % 

8 % 

81% 

61  — 63 

00  - 62 

62? 

064 

—1 

6 4 

0 

Stock 

4 % 

4 % 

4 % 

4 % 

83  — 85 

83  — 85 

83 

4 14 

2 

Stock 

4 % 

4 % 

2 % 

24% 

43  - 45 

43  — 45 

6 11 

1 

Stock 

1J% 

j4% 

24% 
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81 4 - 824 
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4 13 

9 

3 

»4% 

6% 

6 % 

5 % 

4-  1 

4-  1 

15  0 

0 

•• 

6 % 
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l* 

6 % 

B1  — 04 

90  — 93 

*• 

•• 

-1 

6 7 

6 

• Unless  otherwise  Btated,  all  shares  are  fully  paid  f A period  of  nine  months.  1 From  Manchester  Share  List 
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Stock 

or 

Share, 

Dividends  for  the 
laBt  four  years. 

dosing 

Quotations 

July  27th. 

Closing 

Quotations 

Aug.  3rd. 

Business  done 
week  ended 

Aug.  3rd,  1909. 

Rise  + 
or 

Fall—  p 

# 

1906. 

luob. 

1907. 

1908. 

tilgneBt 

Lowest. 

1 

10  % 

.0  % 

0 % 

0 % 

1A-  H 

1A-  H 

1 

6 % 

6 % 

6 % 

6 % 

1A-  i.A 

100 

44% 

44% 

44% 

44% 

99  -102 

100  —108 

+ i 

10 

6 % 

6 % 

6 % 

6 % 

18-  14 

121-  I3f 

• • 

- 1 

6 

41% 

41% 

24% 

4—  » 

k~  i 

5 

41% 

41% 

24% 

14-  2* 

14-  24 

100 

4 % 

4 % 

4 % 

4 % 

68  — 73 

68  — 73 

• • 

100 

6 % 

5 % 

5 % 

84  — 87 

84  — 87 

2 

Nil 

Nil 

Nil 

Nil 

A—  ih 

2 

7 % 

7 % 

7 % 

7 % 

i&-  HI 

lj«—  1,'a 

— h 

10 

6 % 

6 % 

6 % 

74-  8 

74-  8 

Stook 

4 % 

4 & 

4 % 

4 % 

85  — 88 

85  — 88 

• • 

10 

4 % 

4 % 

4% 

Nil 

1-  1 

i—  1 

10 

7 % 

7 % 

7 % 

10i—  101 

101—  101 

• • 

.. 

100 

5 % 

6 % 

6 % 

6 % 

102  — 1034 

102  —108 

6 

15% 

16  % 

16% 

15  % 

12  — 12| 

124-  m 

i24 

+ & 

6 

41% 

44% 

44% 

44% 

54-  64 

54-  54 

Stock 

44% 

44% 

44% 

44% 

1054-1074 

1054-1074 

10 

10% 

10% 

10  % 

10  % 

144-  15i 

144-  151 

151 

iiil 

10 

Nil 

Nil 

4% 

Nil 

1- 

10 

6 % 

6 % 

6 % 

5 % 

6—6 

6-6 

• • 

• . 

10 

8 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

10 

8 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

10 

6 % 

b % 

6 % 

31% 

2—24 

2 - 24 

50/- 

100 

4 % 

4 % 

% 

4 % 

68  — 71 

68  — 71 

701 

67 

100 

2|% 

1 % 

4% 

4% 

404—  41 

401-  401 

401 

391 

100 

2|% 

2f% 

2|% 

67  -69 

65  — 67 

674 

65f 

— 2 

100 

NU 

Nil 

Nil 

Nil 

171-  171 

171-  171 

176 

171 

1 

44% 

£ I 

i — I 

1 

Nil 

Nil 

Nil 

Nil 

• . 

1 

6 % 

6 % 

6 % 

5 % 

S-  ii 

si — Is 

16/- 

15/6 

• • 

100 

44% 

44% 

44% 

44% 

95  — 97 

95  — 97 

0 

126  —129 

123  —126 

128 

120 

—3 

6 % 

93  — 95 

93  - 95 

S4 

13 

i 

4 % 

4 % 

4 % 

Nil 

i-  8 

£*"“  8 

. . 

.. 

1 

6 % 

6 % 

5 % 

5 % 

4-  i 

4-  1 

• • 

100 

44% 

44% 

44% 

44% 

86  — 89 

86  — 89 

• • 

12 

15  % 

% 

174% 

15  % 

844-  36 

34  — 354 

31 

— \ 

100 

4 % 

4 % 

4 % 

4 % 

994-1014 

994— 1014 

5 % 

1024-1034 

1024-1034 

44% 

87  — 89 

87  — 89 

89 

86  — 38 

86  — 38 

6 

Nil 

Nil 

10  % 

Nil 

6 — i 

1-  l 

.. 

1 

Nil 

6 % 

6 % 

2f-  31 

2g-  Bjr 

. . 

— h 

4 % 

4 % 

4 % 

4 % 

. 

76  — 80 

76  - 80 

** 

1 

Present 

Issue, 


NAUS, 


160,000 
806  000 
271,030 
60,000 
99,261 
17,189 
307,895 
67,720 
112,100 
81,890 

25.000 

900.000 

78.000 

96.000 
B0, 000 

40.000 

40.000 

160.000 

60.000 
87,600 
10,000 

600,070 

899,930 

126,000 

1,881,000 

6,782,062 

2,640,914 

8,286,000 

891,337 

814,016 

600,000 

595.600 
*10,823,200 

*9,000,000 

246.600 
245,500 

246.000 
87,860 

140.0001 
1,000,000 
2,800,000 
4,900,000 

66,666 

66,666 

245,495 


Diob,  Kerr  & Co.,  1 to  260,000  

Do.  do,  6 % Cum.  Pref.,  1 to  806,000  .. 

Do.  dc.  4J  % Deb.  Stook 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
EdiBOn  & Bwan  Utd.,  "A”  Bhs.,  £8  pd.,  1 to  99,261 
Do.  “ A ” shares,  01—017,189  . . 

Do.  4 % Deb.  Stock  Red 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

Eleotrio  Construction,  1 to  112,100 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb. . . 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  6 % Mort.  Debs 

Henley’B  (W,  T.),  Telegraph  Works,  Ord 


i%  Pref. 

| % Mort.  Deb.  Btook 
c Telegraph  Works. 


Do.  do. 

Do.  do.  ‘ 

India-Rubber,  Gutta-percha 
(Liverpool  Overhead  Railway,  Ord. 

Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  125,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  Distriot 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd 

Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  44  % Deb.  Stook  Red. 

Mexico  Trams  Co.,  Common  Stock 

Do.  1st  Mort.  60-year  6%  Gld.  Bds, 

Potteries  Electric  Tra-tion  

Do.  6 % Cum.  Pref 

Do.  4J  % Deb.  Stock  

Telegraph  Construction  and  Maintenance  . . 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 
Underground  Electric  Railway,  6%  Prior  Lien  . . 

Do.  do.  4J%  Bonds 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

Do.  6 % C.P.,  80,001  to  80,000  & 

Do.  % 1st  Mort.  Deb.  Stock 


Yield 
r cent. 
8.  d. 
8 0 0 
4 16  0 
4 7 5 
7 3 


6 0 0 
6 9 7 

5 12  4 
Nil 

4 9 7 

6 5 0 

4 10  11 
6 13  4 
6 10  3 
4 16  10 
6 18  6 
4 1 10 
4 3 9 
6 11  2 
Nil 

8 6 8 
Nil 
Nil 

15  0 0 
6 12  8 
1 10  6 
4 2 1 
Nil 


Nil 

6 19  6 

4 12  9 

6 5'  3 

6 i7  11 

5 1 2 

2 10  9 

3 18  10 

4 16  7 

5 12 


1 18  1 
6 0 0 


ELECTRICITY  SUPPLY  COMPANIES. 


15,000 

Bromley  (Kent)  E.L.  & P.,  1 to  16,000  ..  •• 

64% 

64% 

64% 

51% 

44 — 41 

44-  11 

, , 

, . 

, # 

6 10  0 

70,000 

Do.  do.  44  % 1st.  deb.  stook  . . 

100 

44% 

44% 

447o 

44% 

93  — 96 

93  — 96 

* • 

B0, 449 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 

5 

0 % 

10% 

10  % 

0 % 

8 — 8£ 

8 — 8J 

9,661 

Do.  do.  7 % Cum.  Pref. 

6 

7 % 

7 % 

7 % 

7 % 

8 — 8^ 

8 — 8^ 

B86.876 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 

100 

4 % 

4 % 

.4  % 

4 % 

97  —100 

97  -100 

80,000 

Charing  Cross  and  Strand  Eleotricity  Supply 

6 

b % 

b % 

6 % 

5 °/o 

4 — 44 

4 — 4:]j 

80,000 

Do.  do.  do.  4J  % Cum.  Pref. 

6 

44% 

44% 

44% 

44% 

44—  5 

4^ — 6 

• • 

•* 

80,000 

Do.  “ City  Undertaking  ’’  44  % Cum.  Prf, 

6 

44% 

44% 

44% 

44% 

^ — 4e 

446,736 

Do.  do.  4 % Deb.  Stook  Red. 

100 

4 % 

4 % 

4 % 

4 % 

96  — 99 

96  — 99 

* * 

49 |486 

Chelsea  Eleotricity  Supply.  Ord 

6 

6% 

44% 

44% 

^5% 

4& 

3|—  44 

80/- 

•• 

•* 

176,0007 

Do.  do.  4^  % Deb.  Stock  Red.  .. 

Stock 

44% 

44% 

44% 

44% 

100  —103 

100  — 103 

* * 

70,695 

City  of  London  Eleo,  Lighting,  Ord.  40,001 — 110,696 

10 

6 % 

6 % 

6 % 

6 % 

104-  11 

lOg — 10S  xd 

40,000 

Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

10 

6 % 

6 % 

6 % 

6 % 

12  — 13 

111—  12j  xd 

400,0001 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

6 % 

6 $ 

6 % 

5 % 

121  —124 

121  —124 

BOO,  000 

Do.  44  % 2nd.  Db.  Stk.,  Prov.  Crts.,  allpd. 

loo 

44% 

44% 

44% 

44% 

99  —102 

99  — 1C2 

1001 

60,000 

County  of  Durham  Eleotrical  Power,  Ord 

6 

4 % 

4 % 

2 % 

21-  84 

21-  84 

* ' 

50,000 

Do.  do.  do.  5 % Pref.  .. 

5 

5 % 

6 % 

b % 

6 'J/o 

■ 3^ 

3 £5 — 

— 8 

260,000 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

Stock 

5 % 

93| — 95| 

93£ — 95^ 

40,000 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 

10 

6 % 

6 % 

6 % 

6 ^/o 

34—  8| 

71—  84  xd 

Si's 

• • 

65,000 

Do.  do.  6 % Pref.,  40,001-60,000 

10 

6 % 

6 % 

6 % 

6 % 

101—  114 

lu£ — 11 

— z 

400,0007 

Do.  do.  44  % Deb.  Stock 

44% 

44% 

44% 

44% 

103  —106 

103  — IC6 

105 

400,000 

Do.  do.  44  % 2nd.  Deb.  Stock  .. 

Stock 

44% 

44% 

447o 

44% 

ICO  —103 

100  —103 

80.090 

Edmondson’s  Eleotrio  Corporation,  Ord.  Shares  . . 

6 

4 % 

Nil 

Nil 

Nil 

1%-  A 

t f* 

• • 

•• 

80,000 

Do,  do.  6 % Cum.  Pref 

6 

6 % 

8 % 

Nil 

Nil 

S — 6 

8 — 4 

•• 

430|600 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

100 

44% 

44% 

44% 

44% 

59  — 62 

58  — 61 

60 

*8,160,000 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  BndB. 

*600 

b % 

844—  864 

844—  B64 

86 

854 

• • 

10,000 

Folkestone,  1 to  10,000  

6 

54% 

64% 

64% 

64% 

4$ — 6 

ig-  64 

* * 

+ 3 

10,000 

Do.  6 % Cum.  Pref.,  1 to  10,000 

5 

6 % 

b % 

b % 

6 % 

6 — 6£ 

6 — 6$ 

• * 

90|000 

Do.  44  % 1st  Deb.  Stook  

100 

44% 

14% 

44% 

44% 

98  —101 

97  -ICO 

16,000 

Hove,  1 to  16,000  

6 

9 % 

9 % 

84% 

84% 

74—  7i 

74—  74 

• • 

*1,376,000 

Kaministiquia  Power  Co.,  6%  Gold  BndB 

b 7o 

974—1004 

y7£— lOo^ 

21,000 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

6 

10  % 

10  % 

10  % 

8 % 

64—  7 i 

64—  7§ 

• * 

90,000 

Do.  do.  do.  4 % Deben.  Stk. 

Stock 

4 % 

4 % 

4 % 

4 % 

97  -100 

95  — 98 

111,000 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

8 

4 % 

4 % 

24% 

3 % 

14- 

*4—  24 

70,000 

Do.  do.  do  6%  Pref.  .. 

5 

6 % 

6 % 

6 % 

6 % 

54—  6§ 

64—  51 

f82|E55 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Stook 

4 % 

44% 

44% 

4 % 

93  — 97 

93  — 97 

• • 

900,000 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

6 

10  % 

8 % 

64% 

5 % 

4i'g~  4/4 

44—  *i 

88/9 

+ IB 

76,121 

Do.  4*  % Cum.  Pref.  1—71,106  . . 

6 

44% 

44% 

44% 

447o 

4|—  5 

4g — 5 

285,0007 

Do,  4*  % 1st  Mort.  Deben.  Stock 

44% 

44% 

44% 

44% 

105  —108 

105  —108 

248,0007 

Do.  84  % Mort.  Deben.  Stock  Redem. 

Stock 

84% 

84% 

84% 

34% 

834-  864 

b 3$ — 86^ 

*6,000,000 

Mexican  Electric  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 

6 % 

6 % 

6 % 

b % 

82  — 84 

82  — 84 

68J 

834 

• * 

5 1-5 

18,586,000 

Do.  Light  and  Power  Co.,  Ltd.,  Common 

$i66 

34% 

67  — 71 

65  -*■  69 

67  4 

674 

fci^OO.OOO 

Do.  do.  7%  Cum.  Pref.  Stk. 

Stock 

, . 

7 % 

104  —108 

104  —108 

*12,000,000 

Do.  do.  6%  1st  Mtg.GoldBnds. 

6 % 

88  — 90 

8E>$ — 67^ 

89^ 

884 

— 

460,000 

Midland  Eleotrio  Corporation,  44  % lBt  Mort.  Deb. 

loo 

44% 

44% 

44% 

44% 

91  — 97 

94  — 97 

180,491 

Newoastle-on-Tyne,  1 to  137,600  

6 

8 % 

B % 

8 % 

24% 

44—  64 

44—  64 

• • 

•• 

• • 

131,500 

Do.  6%  Pret.,  1 to  137,600  .. 

6 

6 % 

6 % 

6 % 

b % 

41-  &i 

44-  64 

•• 

— & 

(North  Metropolitan  Electric  Power  Supply  Co.,) 

ion 

99  — 101 

99  —101 

126,600 

( 6 % Mortgages  (Red.),  Nos.  1 to  1,266/ 

10,862 

Notting  Hill  Eleotrio  Lighting 

10 

74% 

74% 

74% 

7 % 

114- 124 

114-  124 

20,000 

Oxford,  1 to  96  and  407  to  20,810  

6 

7 % 

7 % 

7 % 

6 — 6£ 

6 — 6£ 

• • 

60,000 

Do.  4 % Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

94  — 97 

95  — 98 

• • 

3 1 

U9|694 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607 

1 

24% 

6 % 

8 % 

ift — 1 ra 

1 <5a — l /a 

100,000 

Do.  do.  6%  Non  Cum.  Pref.  Nos. 1 to  100,000 

1 

6 % 

6 % 

6 % 

6 % 

— l/ila 

200.C00 

Do.  do.  6%  Deb.  Stk.  Red 

100 

6 % 

6 % 

6 % 

b % 

102  —106 

102  — 105 

40,000 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord, 

6 

124% 

10  % 

10  % 

10  % 

81—  94 

8J—  9 

* * 

— 4 

90,000 

Do.  do.  7 % Pref.  20,081  to  40,080 

6 

7 % 

7 % 

7 % 

74-  74 

7—74 

4 11  10 

160|000i 

Do.  do.  84  % Deb.  Stock  Red.  .. 

100 

8 % 

84% 

84% 

34% 

84  — 88 

84  — E8 

8 19  7 

12,000 

Smithfield  Markets  Eleotrio  Supply,  Ord 

6 

4 % 

Nil 

Nil 

Nil 

fg—  IS 

l'a — }a 

Nil 

66,000 

South  London  Eleotrio  Supply,  Ord,  . . 

4 

4 % 

8 % 

4 % 

5 % 

2j—  84 

21-  84 

12C|000 

Booth  Mot.  Eleo,  Lt.  & Power,  Ord 

1 

24% 

24% 

24% 

24% 

1*3 — ra 

142,968 

Do.  do,  7%  Pi el 

1 

7 % 

7 % 

7 7n 

1 1 a — 1 

Ifa” 

224 1520 

Do.  do.  44  % 1st  Deb,  Stk. 

100 

14% 

44% 

44% 

44% 

100  —103 

100—104 

+ i 

4 6 7 

80,000 

Urban  Eleotrio  Supply,  Ord 

6 

6 % 

6 % 

b % 

6 % 

i — 1 

4—  1 

25  0 0 

f>0,000 

Do.  3o.  6 % Cum,  Pref 

6 

6 % 

6 % 

6 % 

5 % 

14—  24 

275|000 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Red, 

100 

44% 

14% 

41% 

44^ 

79  — 83 

76  — 80 

•• 

—3 

6 12  6 

808,000 

Victoria  Falls  Power  Co.,  fief.  Nos,  1 to  800,000  . . 

1 

b % 

ti 

— 1$ 

5 6 8 

110,000 

Westminster  Eleotrio  Supply,  Ord 

18  %> 

12  % 

10  $ 

10  % 

8§-  94 

8§—  94 

• * 

• • 

81,279 

Do,  do.  ii  % Cum.  Pref.  Re- 

6 

6 % 

41% 

41% 

44% 

44-  64 

44—  54 

dnced  from  6%  since  31st  Deo.,  1906) 

I 



1 

• Unless  otherwise  stated,  all  shares  are  fully  paid,  f Quotations  on  Liverpool  Stook  Exchange.  Interim  Dividend. 


Bank  rate  of  DlaoouDt  3i  per  oent..  April  lit.  1808. 


Voi.  65.  No.  1,654,  Acgcst  6,  1909.J 


THE  ELECTRICAL  REVIEW 


7 


METAL  MARKET. 


Fluctuations  in  July. 


SPELTER  (G.O.B’s.). 

'.Toly  1 2 5 6 7 8 9 121314151619202122232627282930 


LEAD  (ENGLISH). 

Jcly  1 2 5 6 7 8 9 121314151619202122232627282930 


IRON. 

1 2 5 6 7 8 9 121314151619202122232627282930 


TIN. 


Jcly  1 2 5 6 7 8 9 121314151619202122  2326  27  282930 


COPPER  (G.M.B’s.). 

July  1 2 5 6 7 8 9 121314151619202122232627282930 


DETROIT  RIVER  TUNNEL  ELECTRIC 
LOCOMOTIVE. 


The  first  of  six  direct-current  locomotives  for  the  tunnel  under  the 
Detroit  River  has  been  finished,  and  the  acceptance  test  completed. 
The  locomotives  are  designed  for  hauling  bo’ h freight  and  passenger 
trains  through  the  tunnel,  and  also  for  switching  service  at  the 
terminal.  The  tunnel  will  connect  the  Western  Detroit  yards  of 
the  Michigan  Central  Railroad  and  the  new  Windsor  yards, 
Windsor,  Ont.,  the  electrified  /.one  embracing  the  tunnel  with  its 
approaches,  terminals,  tracks  and  sidings  extending  over  approxi- 
mately 33  000  ft.  The  specifications  demand  a maximum  service 
consisting' in  hauling  a 1.8C0  ton  trailing  train  up  a 2 per  cent, 
grade  at  a speed  not  less  than  10  miles  per  hour,  with  two  loco- 
motives operating  as  multiple  units  ; and  the  capacity  must  be  such 
aB  to  enable  them  to  repeat  the  trips  with  this  weight  of  train  con- 
tinuously with  a lay-over  of  15  minutes  at  each  end,  and  without 
undue  heatieg  of  the  motors.  The  total  weight  of  the  locomotive  is 

199,000  lb.  , , . | 

The  motor  equipment  consists  of  four  300-h.p.  commutating-pole 
motors.  The  gearing  between  motor  and  axle  has  a 4 37  reduction, 
and  the  driving  wheels  are  48  in.  in  diameter.  With  this  reduc- 
tion each  motor  will  develop  a tractive  effort  of  9,000  lb.  at  the  rail 
head,  which  gives  a total  tractive  effort  for  the  four  motors  of 
36  000  lb.  at  12  miles  per  hour.  The  motors  have  an  overload 
capacity  sufficient  to  slip  the  driving  wheels,  and  the  locomotive 
can  develop  at  the  slipping  point  of  the  wheels  an  instantaneous 
tractive  effort  of  50,000  lb.  to  60,000  lb.  The  maximum  speed  of 
the  locomotive  running  light  upon  a level  track  is  about  35  miles 

^ There  are  two  gears  and  pinions  per  motor,  one  at  either  end 
of  the  armature  shaft.  This  construction  was  adopted  on  account 
of  the  unusually  heavy  torque  and  excessive  overloads  that  the 
motors  will  be  called  upon  to  carry.  In  large  sizes  of  motor  equip- 
ments, with  a gear  and  pinion  at  only  one  end  of  the  shaft,  it  has 
been  asserted  that  a large  proportion  of  the  wear  and  breakage  of 
pinions  is  due  to  the  tilting  of  the  motors  under  heavy  loads,  which 
concentrates  the  pressure  at  one  end  of  the  tooth.  The  form  of 
construction  adopted  in  the  Detroit  locomotives  will  eliminate  any 

The  motors  are  designed  for  forced  ventilation.  Air  is  delivered 
into  the  motor  frames  at  the  end  farthest  from  the  commutator, 
passes  between  the  field  coils  and  around  the  armature,  and  finally 
escapes  through  suitable  discharge  openings  oyer  the  commutator 
The  blower  used  for  this  purpose  has  a capacity  of  2,000  cb.  ft.  of 
air  per  minute  at  2i  in.  of  water  pressure  and  is  driven  by  a 
direct-current  series  motor.  This  blower  delivers  air  to  the 
passage  between  two  centre-sills,  from  which  the  ventilating  ducts 

are  tapped  off  to  the  motors  at  appropriate  points 

The  control  system  used  is  the  Sprague-General  Electric ^multiple- 
unit  type,  with  two  master  controllers  in  the  main  cab  and  the  con- 
tactors in  the  auxiliary  cab.  Multiple-unit  connections  are  tted, 
so  that  three  locomotives  may  be  operated  in  unison  if  necessary. 
The  problem  of  starting  and  accelerating  a train  of  from  1,000  tons 
to  1,500  tons  weight,  which  may  consist  of  40  or  50  cars,  is  a rather 
difficult  one.  Such  a train  is  not  a rigid  mass,  but  a long  elastic 
body  and  any  inequality  in  the  starting  torque  results  in  waves  of 
-jerking  and  buffing  strains  which  may  reach  abnormal  values  in 
some  parts  of  the  train.  Consequently  the  control  for  these  loco- 
motives was  designed  especially  to  produce  a uniform  increase  of 
speed  and  torque  during  the  period  of  acceleration.  The  control 
combinations  are  so  arranged  that  the  motors  may  be  operated  four 
in  series,  two  in  series  and  two  in  parallel,  or  four  in  parallel. 
There  are  nine  resistance  steps  in  series,  eight  in  series-parallel  and 
seven  in  the  parallel  position.  In  a test  run  with  a train  of  1,578 
tons  weight,  consisting  of  one  locomotive  and  26  freight  cars, 
the  acceleration  from  a standstill  to  10  miles  par  hour  was 
accomplished  with  marked  smoothness.  The  maximum  increase 
of  draw-bar  pull  was  about  6,500  lb.  on  the  first  few  steps,  after 
which  the  maximum  throughout  the  remainder  of  the  acceleration 
was  from  2,000  lb.  to  3,000  lb.  To  an  observer  standing  in  the 
caboose  (anglice,  guard’s  van)  of  such  a train,  the  rear  end  of  the 
train  is  started  so  gradually  that  the  beginning  of  the  motion  is 
almost  imperceptible  ; the  contrast  with  the  results  obtained  with 
a steam  locomotive  is  thus  very  striking.  The  locomotive  is 
equipped  with  third-rail  shoes  to  take  current  from  an  inverted 
third-rail.  It  is  also  fitted  with  an  overhead  trolley,  which  can  be 
raised  or  lowered  by  a foot-operated  valve  in  front  of  the  motorman 
The  electrical  part  of  the  equipment  was  supplied  by  the  General 
Electric  Co,  the  locomotive  having  otherwise  been  built  at  the 
Schenectady  works  of  the  American  Locomotive  Co.—  Meclncal 
World , N.Y. 


Lignite  as  Station  Fuel— The  use  of  lignite  as  fuel 

in  generating  stations  is  increasing  in  Germany,  where  stations 
continue  to  be  erected  in  the  vicinily  of  lignite  deposits  or  the 
electricity  companies  purchase  the  mines  or  lease  the  production. 
Combinations  of  lignite  mines  with  power  stations  already  exist  m 
the  Weissenfels  district,  at  Helmstedt  and  Schwandorf  in  the 
Upper  Palatinate,  and  the  Electricity  Supply  Co.  of  Berlin  has 
now  arranged  with  the  Hercules  Brown  Coal  Co.,  of  Zittau- 
Hirsehfeld,  for  the  supply  of  lignite  for  the  overland  central 
station  to  be  erected  in  Oberlauaitz. 
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REVIEWS. 


Vectors  and  Vector  Diagrams  applied  to  the  Alternating  - 

Current  Circuit.  By  W.  Cramp,  M.I.E.E.,  and  C.  F. 

Smith,  M.I.E.E.  London  : Longmans,  Green  & Co. 

1909.  Price  7s.  6d.  net. 

The  authors  give  a methodical  description  of  vectors  and 
vector  diagrams.  They  assume  that  the  reader  has  a sound 
knowledge  of  electrical  phenomena  and  of  the  nature  of 
everyday  electrical  apparatus,  but  the  demands  made  on  his 
mathematical  knowledge  are  of  the  slightest.  We  take  it, 
therefore,  that  the  book  is  intended  to  be  useful  to  students  and 
to  the  large  class  of  electrical  engineers — and  the  reviewer 
includes  himself  in  this  class — who  find  it  difficult  to  under- 
stand the  principles  involved  in  many  of  the  vector  diagrams 
so  lavishly  used  by  writers  of  technical  papers.  The  dia- 
grams are  often  in  close  accord  with  experimental  results, 
but  the  methods  by  which  they  are  deduced  from  first  prin- 
ciples are  sometimes  open  to  question.  It  was  with  a view, 
therefore,  of  having  some  of  these  points  cleared  up  that 
we  studied  this  work.  On  the  whole  we  were  disappointed. 
The  authors  follow  the  methods  of  Steinmetz  pretty  closely, 
but  some  of  the  proofs  given  are  far  from  convincing. 
They  deserve  praise,  however,  for  making  their  meaning 
always  clear.  And  possibly  it  is  not  advisable  to  discourage 
the  beginner  too  much  by  pointing  out  the  shakiness  of  the 
foundations.  The  arrangement  of  the  matter  and  the 
drawing  of  the  diagrams  are  also  good. 

A list  of  symbols,  abbreviations  and  conventions  is  first 
given,  and  hence  the  necessity  of  much  tedious  iteration  is 
avoided.  The  symbol  ~ for  frequency  we  do  not  much  like, 
as  it  gives  many  of  the  subsequent  equations  an  Oriental 
appearance,  and  it  disguises  very  effectively  even  old  friends. 
Following  the  fashion  of  many  electrical  engineers,  they 
take  the  clockwise  direction  as  the  positive  direction  of  rota- 
tion for  vectors.  Why  vectors  should  differ  from  other 
things  we  have  never  been  able  to  make  out.  In  teaching 
elementary  mathematics  it  is  the  universal  custom  to  take 
the  counter-clockwise  direction  as  positive.  Why  should 
students  have  all  their  previous  conventions  upset  when  they 
come  to  an  electrical  college  ? Is  the  study  of  electricity  such  a 
solemn  matter  that  the  uninitiated  have  either  to  rid  them- 
selves of  all  previous  prejudices,  or  to  stand  on  their  heads, 
before  they  begin  to  study  it  ? 

The  wonderful  operating  factor  j rotates  a vector  through 
90 J in  the  counter-clockwise  direction.  To  be  strictly  logical, 
we  think  that  the  authors  should  have  denoted  — -7—1  by  jm 

We  think  that  the  student  reading  the  introductory 
note  would  get  the  impression  that  Prof.  Steinmetz  was 
the  first  to  apply  the  method  of  the  complex  variable  to 
the  study  of  electrical  problems.  As  a matter  of  fact, 
Heaviside  and  Rayleigh  had  published  many  important 
results  obtained  by  this  method  previous  to  1886,  and  for 
20  years  before  that  many  of  the  very  difficult  electrical 
problems  set  in  the  college  and  university  examination 
papers  at  Cambridge  were  supposed  to  be  solved  by  the 
students  by  this  method.  In  our  opinion  the  main  credit  of 
applying  the  method  in  all  its  generality  to  physical 
problems  belongs  to  Gauss  and  Stokes.  The  elementary 
theory  required  by  electricians  was  explained  by  Argand 
(1800).  A translation  of  this  book  was  published  by  Van 
Nostrand  in  New  York  in  1881. 

We  think  it  necessary  to  restate  all  this,  as  many 
electricians  believe  that  Steinmetz  invented  the  theory  of 
the  complex  variable.  We  are  not  aware  of  “ more  academic 
systems  suggested  by  various  mathematicians,”  or  that  there 
are  “ complications  incidental  ” to  their  use. 

The  ordinary  reader  would  have  some  difficulty  in  under- 
standing the  introductory  note  about  “ equivalent  sine 
waves."  The  authors  state  that  the  method  can  be  used  to 
solve  “almost  all  problems  connected  with  alternating- 
current  circuits.”  It  is  rather  unkind  to  the  reader,  how- 
ever, to  leave  him  in  ignorance  of  when  the  method  fails. 
This  lack  of  knowledge  must  weaken  his  confidence  in 
applying  the  method,  even  in  those  cases  in  which  it  can  be 
rigorously  justified. 

The  chapters  on  vector  representation,  vector  algebra  and 
he  multiplication  of  vectors,  will  give  the  student  a good 


idea  of  the  theoretical  outfit  of  many  electrical  engineers, 
and  will  enable  him  to  understand  many  published  papers. 

The  second  definition  of  self-induction  given  on  p.  82, 
and  the  reference  to  Maxwell,  are  misleading.  Clerk  Max- 
well’s inferred  definition  is  rigorous,  and  is  the  one  that  we 
have  always  used,  not  without  success,  to  calculate  the  self- 
inductance of  a coil.  He  defines  it  as  that  length  which 
multiplied  by  half  the  square  of  the  current  in  the  coil 
gives  the  electromagnetic  energy,  due  to  that  current,  stored 
up  in  the  field.  We  cannot  understand  what  the  authors 
mean  when  they  say,  on  p.  83,  that  Maxwell’s  coefficient  is 
a complex  quantity.  We  are  theiefoie  at  a loss  to  under- 
stand the  greater  convenience  of  the  coefficient  used  by 
electrical  engineers,  which  is  stated  to  be  a real  quantity. 
The  reviewer  has  used  the  electrical  engineer’s  coefficient, 
but  he  has  always  had  his  doubts  as  to  its  reality.  He  has, 
however,  no  doubts  about  the  reality  of  Maxwell’s  coefficients 
of  self  and  mutual  induction.  He  has  spent  several  months 
calculating  them  and  verifying  them  experimentally.  He 
has  also  verified  experimentally  Maxwell’s  transformer 
formulae  (correcting  an  obvious  misprint)  which  appear  on 
page  475  of  the  Phil.  Trans,  for  1865.  He  tests  the 
engineering  formula;,  therefore,  by  the  simple  method  of 
supposing  the  permeability  of  the  iron  of  the  transformer 
to  be  constant.  If  they  simplify  in  this  case  to  Maxwell’s 
formulae  then  they  are  deserving  of  closer  study  ; but  if  not, 
then  so  much  the  worse  for  the  engineers’  formulae. 

Iu  further  chapters  the  theory  of  transformers,  induction 
motors  and  commutator  motors  is  given,  and  a good  chapter 
on  locus  diagrams  concludes  the  volume. — A.  R. 


Alloys  ( non-ferrous ).  By  A.  Humboldt  Sexton,  F.I.C., 

F.C.S.,  &c.  Manchester : The  Scientific  Publishing 

Co.  Price  7s.  6d.  net. 

It  is  stated  in  the  preface  that  the  author’s  object  has 
been  “ to  indicate  the  direction  in  which  research  is  going 
on,  and  to  give  the  maker  and  user  of  alloys  such  information 
as  may  be  of  practical  utility,  and  will  enable  him  clearly  to 
understand  the  current  literature  of  the  subject,  and  to  see 
in  what  direction  he  must  look  for  further  developments  that 
may  be  of  use  to  him.”  It  must  be  understood  that  this 
is  no  book  of  recipes  for  the  manufacture  of  alloys  ; rather 
it  is  a book  which  presents,  within  one  cover,  sufficient 
matter  to  awaken  the  interest  of  the  student,  who  has  already 
received  a sound  general  training  in  chemistry  and  the 
allied  sciences,  and,  on  the  other  hand,  may  serve  to  indicate 
to  the  maker  and  user  of  alloys  what  assistance  in  his 
business  he  can  expect  from  the  scientific  control  of  his 
processes.  All  the  same,  the  book  contains  much  informa- 
tion of  directly  technical  value,  as,  for  example,  in  the 
account  of  the  influence  of  small  amounts  of  impurities,  or 
of  deliberately  added  metals,  on  the  tensile  strength  and 
extensibility  of  the  brasses,  in  Chapter  VII. 

Having  discussed,  in  the  introductory  chapter,  the  nature 
of  alloys,  and  reached  the  conclusion  that,  whilst  a few,  such 
as  those  of  bismuth  and  tin,  are  true  chemical  compounds, 
in  the  great  majority  of  cases  we  have  to  deal  with  a solid 
solution  of  two  or  more  metals  in  each  other,  Prof.  Sexton 
proceeds  to  the  consideration  of  the  methods  of  investigation 
which  have  been  applied  to  most  of  the  important  series  of 
alloys. 

Chapters  II  and  III  deal  with  the  physical  properties 
of  the  alloys  as  related  to  those  of  their  constituents,  and 
with  the  phenomena  of  solidification,  the  latter  containing 
interesting  discussions  of  the  conditions  under  which  an 
homogeneous  alloy  may  be  obtained,  of  the  phenomena  of 
the  evolution  of  gases  from  cast  metals,  and  of  the  methods 
by  which  the  consequent  difficulties  may  be  surmounted. 

In  Chapter  IV,  Prof.  Sexton  describes  the  preparation,  by 
polishing  and  etching,  of  samples  of  metal  for  microscopical 
examination,  and,  with  the  aid  of  excellent  reproductions  of 
microphotographs,  explains  the  information,  which  may  be 
thus  obtained,  as  to  the  structure  of  alloys.  The  properties 
of  an  alloy  can  be  understood  only  in  the  light  of  a know- 
ledge of  its  stiucture,  and  it  is  possible  only  by  micro- 
graphical  examination  to  observe  a change  in  the  structure, 
and  therefore  to  understand  a change  in  the  properties, 
which  may  have  resulted  from  some  slight  modification  in 
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the  method  of  preparation  or  in  the  subsequent  treatment  of 
an  alloy.  . 

Chapter  Y,  which  deals  with  the  changes  which  may  take 
place  in  the  structure  of  alloys  in  the  solid  condition,  is 
interesting  from  a practical  point  of  view,  as  showing  how 
necessary  is  correct  heating  if  good  results  are  to  be  obtained 
in  annealing.  The  strength  of  an  alloy  is  determined  to  a 
great  extent  by  the  coarseness  or  fineness  of  its  crystalline 
structure,  and  this  depends  on  the  temperature  to  which 
the  alloy  is  heated,  on  the  duration  of  the  heating,  and  on 
the  rate  of  subsequent  cooling.  The  importance  of  these 
conditions  is  often  not  realised,  which  makes  it  possible  for 
the  author  to  write  “ there  is  probably  no  operation  in  which 
failures  are  more  frequent.”  And  yet  annealing  is  considered 
a simple  operation  ! The  microphotographs  in  this  chapter, 
of  brass  after  heating  to  various  temperatures  between  500' 
and  l,000c,  are  very  instructive. 

After  a chapter  dealing  with  the  properties  of  the  metals 
in  common  use  in  the  preparation  of  alloys,  we  come  to  a 
series  of  chapters,  YI1-XLV,  devoted  to  an  account  of  the 
results  which  have  been  obtained  by  applying  to  the  different 
groups  of  alloys  the  methods  of  investigation  already 
described.  These  chapters  are  well  illustrated  with  curves 
and  reproductions  of  microphotographs.  Here  are  to  be 
found  striking  examples  of  the  relation  between  the 
physical  properties  of  an  alloy  and,  on  the  one  hand,  its 
chemical  composition,  and  on  the  other,  the  treatment 
which  it  has  undergone.  In  this  connection  special  atten- 
tion may  be  drawn  to  the  table  and  curves  for  aluminium 
bronzes  on  pages  158-162. 

The  maker  of  alloys  may,  perhaps,  find  the  last  chapter 
the  most  directly  useful,  if  not  the  most  suggestive.  Here, 
in  some  40  pages,  Prof.  Sexton  gives  us  a succinct  account 
of  the  methods  employed  in  the  preparation  of  alloys. 
This  chapter,  like  the  rest  of  the  b rok,  is  well  up  to  date, 
and  includes  descriptions  and  illustrations  of  the  i urnaces 
in  technical  use  at  the  present  time. 

The  book  is  well  worth  the  attention  of  all  interested  in 
the  manufacture  and  use  of  alloys. 


The,  Construction  of  Undir ground  Telegraph  and  Telephone 

Lines.  Post  Office  Telegraphs  (Engineering  Department). 

London  : Wymans.  Edinburgh  : Oliver  & Boyd.  Dublin  : 

Ponsonby.  Price  Is.  6d.  net. 

The  book  which  we  have  now  before  us  is  an  official 
instruction  issued  by  the  Post  Office  authorities  purely  for 
the  guidance  of  their  own  officers.  It  is,  therefore,  not  by 
any  means  a publication  in  the  nature  of  a text-book  on  the 
subject ; it  is  far  more,  inasmuch  as  it  comprises,  in  very 
concise  form,  a mass  of  information  based  upon  practical 
experience  derived  by  the  Department’s  staff,  spread  over  a 
number  of  years,  during  which  this  special  class  of  engineer- 
ing work  has  developed  into  what  one  might  almost  refer  to 
as  something  approaching  an  exact  science — using  the  term 
rather  loosely.  Indeed,  one  feels,  after  a rapid  and  cursory 
glance  through  the  pages  of  the  instruction,  that  that  which 
consisted  mainly  of  the  application  of  a little  rule  of  thumb 
knowledge  in  the  laying  down  of  a few  pipes  and 
hauling  through  them  a few  gutta-percha-covered  wires 
has  now,  with  the  lapse  of  time  and  with  the  rapid 
growth  of  underground  telephone  systems  in  towns  and 
cities,  grown  up,  matured,  and  become  an  important  branch 
of  the  profession  of  what  is  termed  civil  engineering.  In 
fact,  it  seems  that  the  laying  down  of  telegraph  and 
telephone  mains  is  somewhat  akin,  although  on  a smaller 
scale,  to  the* construction  of  a railway  line. 

We  observe  in  the  opening  chapters  very  detailed 
instructions,  of  general  utility,  which  deal  with,  inter 
alia , survey  and  choice  of  routes,  descriptions  of  several 
classes  of  pipes  and  ducts,  with  information  as  to  their 
manufacture,  instructions  as  to  jointing,  avoidance  of 
obstacles,  damage  to  property,  and  strength  of  materials. 
There  is  also  some  information  showing  the  system 
adopted  by  the  Department  for  recording  the  position 
of  underground  mains.  (This  last,  in  view  of  recent 
discussions*  will  no  doubt  interest  many  municipal 
lighting  and  tramway  engineers.)  Following  this  comes 


information  as  to  the  construction  of  many  types  of  man- 
holes, jointing  chambers,  test  pillars,  &c.,  with  chapters  on 
the  bonding  of  pipe  lines  for  the  preservation  of  their  elec- 
trical continuity  and  tests  for  the  efficiency  of  the  same  ; 
all  of  which  information  should  prove  distinctly  useful  to 
any  engineers  who  have  to  do  with  matters  beneath  the 
surface  of  the  road. 

The  following  section  of  the  book  deals  with  special 
matters  relating  to  cables,  with  descriptions  of  methods 
and  devices  for  jointing  adopted  for  multiple  wire  cables. 
After  this  some  pages  are  devoted  to  testing  and  testing 
apparatus,  faults,  repairs,  and  maintenance,  in  connection 
with  which  references  are  made  to  precautionary  measures 
to  prevent  accidents  from  explosions  or  the  presence  of  foul 
air,  which,  as  experience  has  doubtless  shown,  aie  more  or 
less  to  be  anticipated.  The  next  pages  deal  with  descriptions 
of  special  appliances  and  tools,  with  instructions  for  their 
use  ; these  include  a description  of  a portable  petrol-driven 
air  compressor  and  a novel  gas  leak  indicator.  The  final 
pages  contain  appendices  in  the  way  of  schedules  of  materials, 
tools  and  plant,  cables,  speech  transmission  equivalents  for 
various  gauges  of  conductor,  and  grouping  of  multiple 
ducts. 

The  book  is  liberally  illustrated  by  reproductions  of 
photographs,  drawings,  and  diagrams.  In  fact,  every  detail 
referred  to  in  the  text  appears  to  have  its  corresponding 
illustration. 

The  whole  has  probably  beeh  subjected  to  a careful 
checking,  counter-checking,  sub-editing,  and  editing  to  an 
unknown  degree,  so  that  there  is  but  little  left  for  the 
reviewer  upon  which  to  base  any  of  the  usual  criticisms. 
He  has,  therefore,  to  content  himself  with  merely  indicating 
as  briefly  as  may  be  its  scope  and  contents,  recommending 
its  perusal  to  all  engineers  at  home  or  abroad,  who  have,  or 
may  have,  anything  to  do  with  such  or  similar  works. 
The  Engineer-in-Chief’s  department  is  to  be  congratulated 
upon  the  addition  of  another  number  to  the  existing 
series  of  valuable  instructions,  whilst  the  Post  Office 
authorities  are  to  be  much  commended  for  allowing  the 
same  to  be  placed  at  a reasonable  price  within  the  reach  of 
the  general  public. — R.  M.  H. 


Some  Electrochemical  X'entres.  By  J.  N.  Pring.  Economic 
Series,  No.  10.  Oarside  Reports  on  Industry  and  Com- 
merce, No.  7.  Manchester : Manchester  University 
Press,  1908.  Price  Is.  Cd.  net. 

The  Garside  Scholarships  were  established  in  1902  by  Mr. 
J.  H.  Garside,  of  Manchester.  The  conditions  of  tenure  are 
that  each  scholar  shall  enter  the  University  of  Manchester 
for  one  session,  the  remainder  of  the  time  covered  by  the 
scholarship  being  occupied  in  an  examination  of  commerce 
and  industry  in  certain  Continental  countries  and  America. 
The  results  of  these  investigations  are  given  in  a series  of 
reports,  of  which  the  present  one  is  of  interest  chiefly  to 
students  of  applied  electricity.  Although  this  small  volume 
throws  no  new  light  on  the  progress  of  the  electrochemical 
industry,  a special  value  attaches  to  it,  in  so  far  as  the 
information  acquired  is  based  mainly  on  personal  knowledge. 
Accuracy,  therefore,  as  the  word  “report”  implies,  is  one 
of  the  outstanding  features  of  the  book.  As  the  author 
states  in  his  preface,  the  majority  of  electrochemical  works 
are  still  more  or  less  in  an  experimental  state,  and  the  details 
of  the  processes  are  usually  held  in  strict  secrecy,  so  that 
admittance  to  the  works  is  very  difficult,  and  often  quite 
impossible  to  obtain  by  outsiders.  This  statement  might 
have  been  made  much  stronger,  even  with  a process  which 
has  passed  beyond  the  experimental  stage,  and  become  public 
property.  Further  than  this,  these  industries  have  sprung 
up  in  widely  scattered  centres,  which  makes  a comprehensive 
survey  of  the  subject  a matter  of  much  difficulty.  Bearing 
these  facts  in  mind,  the  author  has  been  remarkably 
successful,  and  has  presented  a really  valuable  report,  the 
price  of  which  cannot  be  considered  excessive.  After  a short 
introduction,  the  author  discusses  the  cost  of  power  pro- 
duction, which,  in  many  industries,  when  coupled  with  the 
cost  of  distribution,  is  the  first  factor  of  importance.  The 
charges  in  various  electrical  centres  are  given  along 
with  other  useful  information.  The  chief  electro- 
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chemical  centre  of  the  world — Niagara — is  dealt  with  at 
come  length  in  Chapter  II.  This  includes  the  cost  of  power 
and  details  of  the  production  of  various  electrochemical 
products,  such  as  carborundum,  graphite,  &c.  In  Chapter 
IV  the  water-power  of  Canada  is  dealt  with  at  some  length. 
In  some  specially  favoured  centres  this  has  been  developed 
or  schemes  are  under  consideration,  but  it  will  surprise  most 
people  to  learn  of  the  enormous  amount  of  wasted  energy  in 
this  portion  of  the  British  Empire.  It  is  from  this  favoured 
corner  of  the  world  that  future  industrial  development  is  to 
be  looked  for.  Copper  refining  and  electric  steel  production 
also  receive  a fair  Bhare  of  attention.  Ozone  and  water 
purification  is  dealt  with  in  Chapter  VI,  the  three  successful 
processes  now  in  use  being  described.  Bullion  refining,  the 
manufacture  of  carbon  bisulphide  and  the  fixation  of  atmo- 
spheric nitrogen  are  all  considered.  The  electrochemical 
industries  of  the  Alps,  France  and  Belgium,  and,  finally,  the 
power  centres  and  electrochemical  works  of  Great  Britain, 
are  given  space  in  this  report.  From  end  to  end,  the  book  is 
extremely  well  written,  and  is  entirely  free  from  the  so-called 
printers’  errors.  The  descriptions  of  the  various  plants  are 
clear  and  concise,  on  the  whole,  but  might  have  been  given 
in  greater  detail  in  a few  cases,  as  in  that  of  the  ozone 
plant.  This  is  a small  point,  but  an  important  one,  as  the 
number  of  readers  fully  acquainted  with  all  electrochemical 
developments  is  rather  small.  Beyond  this,  no  serious 
Criticism  is  offered,  and  the  most  sincere  congratulations  are 
tendered  to  the  author  for  this  extremely  useful  and  compre- 
hensive report. 


Electric  Furnaces.  By  Wilhelm  Borchers,  translated  by 

H.  G.  Solomon.  London  : Longmans,  Green  & Co. 

Price  7s.  6d.  net. 

The  present  volume  is  translated  from  the  second  edition 
of  “ Die  Elektrischen  Ofen,”  by  I)r.  Borchers.  An  attempt 
has  been  made,  however,  to  cope  with  the  recent  rapid  pro- 
gress in  electric  furnace  work  by  including  an  appendix, 
wherein  two  new  fyrnaces  are  described.  The  method  of 
treatment  and  classification  adopted  is  the  only  rational  one 
possible,  i.e.,  from  the  point  of  view  of  the  heating  system 
employed.  In  this  manner  the  text  naturally  falls  into  sec- 
tions, each  occupying  a chapter.  The  first  chapter  is  intro- 
ductory, and  might  well  have  been  omitted.  This  occupies 
four  pages,  without  giving  any  information  more  advanced 
than  that  in  an  elementary  text-book  of  electricity.  After 
this  preliminary  canter  the  author  passes  on  to  the  serious 
business  of  the  book.  Chapter  II  deals  with  direct  resist- 
ance furnaces.  The  matter  is  developed  historically,  com- 
mencing with  the  early  experiments  of  Davy  and  Pepjs. 
The  pioneer  work  of  Cowles  is  described  in  some  detail^  and 
the  development  of  modern  resistance  furnaces  is  brought 
up  to  date  to  about  the  end  of  1905,  or  the  beginning  of 
1900.  In  his  endeavour  to  include  everything,  the  author 
has  become  extremely  uninteresting  to  read.  Furnace  after 
furnace  is  described,  with  innumerable  diagrams.  Many  of 
these  are  unnecessary  in  a text-book  of  this  class,  and  this 
is  especially  the  case  with  the  figures.  Here  two,  or  even 
three,  views  of  one  plant  are  given,  very  often  in  the  case 
of  a furnace  which  is  not  in  commercial  use.  Another  point 
is  very  apparent,  not  only  in  this  chapter,  but  all  through 
the  book,  viz.,  the  very  large  number  of  modified  furnaces 
to  which  the  author  attaches  his  name.  There  is  a want  of 
clearness  in  many  places  which  is  extremely  annoying  to  the 
reader.  Another  vexatious  point,  which  might  have  been 
changed  by  the  translator,  is  that  of  the  alteration  of 
the  basis  of  estimated  yields.  Thus,  on  page  ;>9,  in 
connection  with  trials  on  a Kjellin  furnace  the  yield 
of  output  is  first  given  in  kilogrammes  and  tons 
per  225  e.u  p.,  and  in  the  next  lines  for  an  improved 
furnace  the  output  is  in  pounds  and  kilogrammes  per  h.p. 
This  is  a minor  blemish,  but  it  does  not  add  to  the  interest 
of  the  book.  Chapter  III  embraces  indirect  resistance  fur- 
naces which,  of  course,  include  Acheson’s  carborundum  and 
graphite  furnaces.  Kryptol  furnaces  fall  into  this  class, 
and  no  fewer  than  five  types  to  which  the  name  of  Borchers  is 
attached.  Diagrams  are  again  very  numerous,  and  not  too 
accurate.  For  example,  the  plan  and  elevation  on  page  81 
do  not  lit  each  other.  In  Chapter  IV  direct  arc  heating  is 
dealt  with  in  a very  exhaustive  manner,  hour  pages  of  text 


are  justly  devoted  to  the  Siemens  arc  furnace,  which, in  spite  of 
its  failure  from  a commercial  point  of  view,  defines  the  period 
of  successful  furnace  work.  Many  difficulties  were  recog- 
nised and  overcome  in  this  venture,  and  failure  was  due, 
chiefly,  to  the  fact  that  the  inventor  was  a few  years  in 
advance  of  his  time.  Chapters  Y and  VI  deal  with  the 
arc  type  of  furnace,  and  bring  the  subject  practically  up  to 
date.  Naturally,  the  Stassano  furnace  is  described  in  detail, 
but  it  is  noticeable  that  the  latest  form  of  rotating  plant  is  not 
touched  upon.  In  the  next  chapter  general  considerations  of 
furnace  structure  receive  attention.  The  matter  in  hand  is 
thoroughly  and  exhaustively  handled.  The  author  evidently 
means  this  to  be  one  of  the  features  of  his  book,  and  in  this 
section  the  numerous  diagrams  are  by  no  means  superfluous. 
Many  novel  forms  of  electrodes  are  described.  Various  elec- 
trode holders — both  in  use  and  suggested — receive  the  atten- 
tion they  deserve.  Cooling  devices  are  discussed,  and  many 
other  small  but  essential  details  are  treated  in  a very  able 
manner.  Chapter  IX  is  short,  and  merely  pushes  the  well- 
known  claims  of  superiority  of  the  electric  type  over  the 
older  furnaces.  In  the  last  chapter  furnace  outputs  are 
dealt  with  for  a few  well-known  cases. 

This  book  is  a distinct  advance  on  anything  previously 
published.  In  many  respects  it  is  too  ambitious,  and  it 
is  quite  impossible  to  be  thoroughly  exhaustive  in  224  pages. 
Consequently,  many  useful  data  are  omitted,  and  a few 
novel  types  of  furnaces  are  not  even  mentioned,  but, 
on  the  other  hand,  much  attention  is  given  to  plants  which 
could  not  possibly  come  into  commercial  use.  One  feature 
in  particular  deserves  attention,  and  this  is  the  freedom  from 
errors  usually  set  down  to  the  printer’s  negligence.  In  fact, 
the  whole  book  has  been  prepared  very  carefully  by  both 
translator  and  publisher.  Without  hesitation,  the  book  can 
be  recommended  to  all  interested  in  the  evolution  of  applied 
electricity.  If  not  perfect,  it  is  at  least  far  in  advance  of 
anything  else  in  its  class. 


The  Cultivation  and  Preparation  of  Para  Rubier.  By 

W.  H.  Johnson,  F.L.S.  London  : Crosby  Lockwood 

and  Son.  1909.  Price  7s.  6d.  net. 

This  is  the  second  edition  of  Mr.  Johnson’s  book,  and  it 
is  stated  to  be  rewritten  and  greatly  enlarged.  In  the'  I 
preface  the  author  says  that  “it  includes  all  the  latest  1 
authentic  information  and  covers  a far  larger  range  of 
subjects  likely  to  be  of  interest  or  utility  to  those  in  any  ; 
way  connected  with  the  rubber  industry.”  This  is  a large  j 
programme  for  so  small  a work.  It  would,  perhaps,  have  I 
been  better  if  the  author  had  confined  himself  to  dealing 
with  matters  which  are  of  interest  to  the  planter,  investor 
and  botanist,  as  it  is  to  these  that  this  work  will  appeal, 
for  the  pages  dealing  with  the  technical  processes  to  which 
crude  rubber  is  subjected  after  it  reaches  the  factory,  and  with  | 
the  chemistry  and  physics,  are  somewhat  superficial,  not  to 
say  scrappy,  and  can  scarcely  be  of  much  practical  value 
either  to  the  manufacturer  or  to  the  user  of  rubber  articles. 

In  this  respect  it  is  only  fair  to  say  that  Mr.  Johnson’s  work 
possesses  the  fault  of  a very  large  proportion  of  books  deal- 
ing with  technical  subjects,  in  that  they  say  either  too  much 
or  too  little. 

We  cannot  agree  with  Mr.  Johnson’s  statement  that  “ it 
(india-rubber)  was  not,  however,  employed  extensively  in 
commerce  until  after  1874,  when  the  method  of  vulcanising 
rubber,  by  heating  and  treating  it  with  sulphur,  was  discovered.” 
Hot  vulcanising  was  discovered  by  Goodyear  in  1839,  and 
subsequently,  independently,  by  Hancock  about  1842.  Cold 
curing  was  discovered  by  Parkes  in  1846.  As  a matter  of 
fact,  the  table  on  page  2 shows  that,  in  1870,  the  importa- 
tion of  rubber  into  the  United  Kingdom  was  roughly  25  per 
cent,  of  the  quantity  imported  at  the  present  day. 

Chapter  1 1,  which  is  on  “ The  World’s  Production  and 
( ’onsumption  of  Rubber”  is  of  considerable  interest,  although  ; 
the  figures  referring  to  the  future  development  of  the  planta- 
tion industry  must  be  regarded  as  being  of  a somewhat 
speculative  nature.  Chapters  III  and  I\  are  on  the  “ Para 
Rubber  Trade  at  Home  and  Abroad,”  and  “ Propagation 
respectively,  and  Chapter  V deals  with  “ Planting  and 
Cultivating.”  Chapter  VI  deals  with  “ Roils  and  Manures” ; 
Mr.  Johnston  correctly  states  “ that  the  investigation  of 
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various  soils  in  which  Para  rubber  trees  have  been  success- 
fully cultivated  tends  to  show  that  it  is  not  fastidious  in 
regard  to  its  requirements  in  this  respect,”  and  it  is  well  that 
this  is  so,  for  it  is  doubtful  whether,  in  most  cases,  artificial 
manures  could  be  economically  employed,  although  one  rather 
gathers  from  Mr.  Johnson  that  this  is  a somewhat  ordinary 

operation.  ... 

Chapter  YII  contains  a carefully  written  description  of 
the  various  fungus  and  insect  pests  by  which  the  trees  may 
be  attacked.  It  should  be  of  practical  use  to  the  planter. 
Chapter  VIII,  on  “ Latex,”  and  Chapter  IX,  on  “ Collecting 
the  Latex,”  are  of  interest,  although  the  former,  in  view 
of  much  recent  published  work,  might  have  been  somewhat 

fuller.  „ . 

Chapter  X,  on  “Rubber  Manufacture,  as  we  have 
indicated,  leaves  a good  deal  to  be  desired,  and  certainly 
that  part  which  deals  with  chemistry,  with  physical  properties 
and  with  manufacture  proper,  might  well  have  been  omitted. 
The  part  of  this  chapter  dealing  with  the  preparation  of 
rubber  from  the  latex  would  have  been  of  more  value  if 
it  had  been  written  in  a more  critical  spirit.  Nevertheless, 
it  contains  a number  of  interesting  illustrations  of  machinery 
of  the  latest  type  for  preparing  the  crude  rubber,  and  the 
plans  of  factories  designed  for  this  purpose  are  very  fair 
representations  of  this  class  of  work.  Chapter  XI  is  on  the 
“ Antisepticisation  of  Rubber,”  and  Chapter  XII  contains 
much  of  general  interest  with  regard  to  the  “ drying  and 
packing  of  rubber  for  export.”  Chapter  XIII  is  on  the 
“ Yield  of  Para  Rubber  from  Cultivated  Trees,”  and  con- 
tains a number  of  highly-interesting  tables  in  which 
statistics  of  production  in  this  regard  are  recorded. 

To  the  investor,  there  is  much  in  Chapter  XIA  (on  the 
“ Establishment  and  Maintenance  of  a Para-Rubber 
Plantation  ”)  that  is  well  worth  reading,  but  it  is,  perhaps, 
desirable  to  point  out  that  most  of  the  figures  are  based  on 
estimates  dating  back  a number  of  years,  and  some  of  them 
are  decidedly,  in  our  opinion,  too  low,  while  others  have,  in 
the  light  of  a more  mature  knowledge,  been  amply  con- 
firmed. There  can  be  no  doubt  that  the  industry  of  rubber 
planting  is  one  of  the  most  valuable  commercial  assets  of  the 
British  Empire. 


DETERMINING  THE  AMOUNT  OF 
INJECTION  WATER  REQUIRED  TO  CON- 
DENSE EXHAUST  STEAM. 


By  A.  W.  EMPSON. 


Various  formula.1  have  been  given  for  finding  the  amount  of 
cooling  water  required  by  a jet  condenser  per  lb.  of  steam, 
but  the  results  obtained  are  all,  more  or  less,  approximate,  as 
the  amount  of  water  in  the  exhaust  steam  varies  considerably, 
and  this  is  only  one  source  of  inaccuracy. 

In  cases  where  it  is  possible  to  meter  the  injection  water, 
and  the  discharge  from  the  air  pumps,  there  is  no  difficulty, 
but  such  conditions  do  not  often  exist,  and  recourse  is  then 
had  to  empirical  formulae. 

Some  time  ago  the  writer  devised  a chemical  method  of 
ascertaining  the  ratio  between  injection  water  and  steam, 
which  he  believes  to  be  original,  and  which  he  has  found  to 
be  susceptible  of  great  accuracy. 

The  principle  of  this  method  consists  of  measuring  some 
constituent  of  the  injection  water  which  is  stable  under  the 
influence  of  such  heat  as  would  be  applied  to  it  in  the  process 
of  condensation.  The  amount  of  the  same  substance  in  the 
air-pump  discharge  water  is  then  measured,  and  will,  of 
course,  be  less  in  proportion  to  the  extent  to  which  the 
injection  water  has  been  diluted  by  the  condensed  steam. 

In  several  cases  where  this  method  was  tried,  the  injection 
water  was  found  to  contain  a certain  amount  of  chlorine, 
combined  with  sodium  as  common  salt,  and  this,  being  very 
stable,  was  selected  as  the  most  suitable  substance  upon  which 
to  base  the  tests. 

The  element  chlorine  is  very  easily  estimated  by  means  of 
a solution  of  silver  nitTate.  When  silver  nitrate  is  added  to 
a solution  of  a chloride,  the  chlorine  combines  with  the  silver 


to  form  silver  chloride,  the  reaction  being,  in  the  case  of 
common  salt  : — 

Na  Cl.  + AgNO,  = AgCl.  + Na  N°a 
Sodium'chloride  + silver  nitrate  = silver  chloride  + sodium 

nitrate. 

The  silver  chloride  appears  as  a milky  precipitate,  which 
will  not  dissolve  on  the  addition  of  nitric  acid,  and  this 
forms  a sure  test  for  the  presence  of  chlorine. 

In  order  to  show  the  exact  point  at  which  the  formation 
of  silver  chloride  ceases  on  the  addition  of  silver  nitrate,  a 
solution  of  potassium  chromate  is  used  as  indicator. 

Potassium  chromate  (K2Cr04)  combines  with  silver 
nitrate  and  forms  a precipitate  of  silver  chromate,  the  colour 
of  which  is  red,  but  so  long  as  any  chlorine  is  pieEent 
uncombined  with  the  silver  nitrate,  the  silver  nitrate  will 
continue  to  combine  with  it  in  preference  to  the  potassium 
chromate  ; the  appearance  of  the  red  colour  signifies  that 
all  the  chlorine  has  combined  with  the  silver. 

The  following  apparatus  is  required  for  the  test,  the 
approximate  cost  being  given  in  brackets  : _ 

One  white  glazed  porcelain  basin  about  8 in.  in  diameter 
and  2 in.  deep  (2s.). 

One  Mohr’B  burette  with  stopcock  to  hold  10  or  20  cubic 
centimetres  graduated  in  tenths  of  a c.c.  (10  c.c.  Is.  10d., 
20  c.c.  2s.  2d.). 

One  wood  burette  stand  with  single  clamp  (Is.  9d.).  _ 

One  thin  glass  stirring  rod  about  ■§  in.  diameter  and  G in. 
long  (2d.)  ; one  250-c.c.  flask  graduated  at  one  mark  on 
H0ck 

The  solutions  required  do  not,  as  in  volumetric  analysis, 
need  to  be  of  any  exact  strength,  as  the  actual  amount  of 
chlorine  need  not  be  ascertained,  all  that  is  wanted  being  the 
ratio  between  the  amount  of  chlorine  in  the  injection  watei 
and  that  in  the  discharge  from  the  air  pump. 

To  make  the  silver  solution,  dissolve  4-5  grams  of  pure 
recrystallised  silver  nitrate  (2s.  per  oz.)  in  1,000  cb.  centi- 
metres of  distilled  water. 

For  the  indicating  solution  dissolve  5 grams  of  pure 
potassium  chromate  (2d.  per  oz.)  in  100  c.c.  of  water,  and 
then  add  a few  drops  of  silver  nitrate  solution  until  a slight 
red  precipitate  is  formed,  after  which  decant  off  the  clear 
solution  into  a clean  bottle  and  reject  the  precipitate. 

Both  these  solutions  should  be  kept  in  stoppered  bottles 
in  a dark  place,  and  under  Buck  conditions  will  remain  good 

for  months.  . . 

In  order  to  make  a test,  samples  should  be  taken  simul- 
taneously from  the  injection  water  supply,  and  the  air-pump 
discharge,  and  the  latter  should  be  allowed  to  cool  down 
until  both  are  at  about  the  same  temperature. 

All  the  apparatus  should  be  perfectly  clean,  and  should 
be  washed  with  distilled  water  before  use. 

The  burette  should  then  be  rinsed  out  with  a few  c.c.  of 
the  silver  solution,  and  filled  up  above  the  zeio  maik,  the 
excess  being  run  off  through  the  tap  until  the  bottom  of  the 
meniscus  ( i.e .,  the  curved  surface  of  the  liquid  caused  by 
capillary  attraction)  is  level  with  the  zero  mark.  All  read- 
ings of  both  burette  and  measuring  flask  should  be  made 
from  the  bottom  of  the  meniscus.  . 

250  c.c.  of  one  of  the  samples  should  be  measured  in  the 
flask,  and  poured  into  the  porcelain  basin,  taking  care  to 
rinse  the  flask  first  with  some  of  the  water  to  be  tested,  and 
after  pouring  out  the  measured  quantity,  to  rinse  wit 
distilled,  the  latter  being  then  added  to  the  contents  of  the 
basin. 

The  reason  for  this  is  obvious,  as  it  eliminates  the  error 
due  to  water  clinging  to  the  surface  of  the  flask. 

Six  drops  of  potassium  chromate  solution  are  then  added, 
and  silver  nitrate  solution  is  run  in  from  the  burette,  a few 
drops  at  a time,  with  constant  stirring,  until  the  colour  of 
the  water  changes  i<  a permanent  faint  red.  Aote  the 
number  of  c.c.  of  silvir  solution  used,  and  then  follow  the 
same  procedure  with  the  other  sample  until  the  same  tint  is 
obtained  as  in  the  previous  test. 

The  results  are  worked  out  as  follows  — 

Supposing  the  injection  water  requires  G'3  c.c.  of  silver 
solution,  and  the  hot-well  water  G O c.c.,  the  latio  is  then 
G3  • 60  and  it  will  be  sren  that  100  lb.  of  injection  water 
contains  as  much  chlorine  as  105  lb.  of  hot- well  water 
(60  • 03  = 100  : 105),  then 'ore  every  100  lb.  of  injection 
water  has  been  diluted  by  5 lb.  of  condensed  steam,  and  this 
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gives  20  lb.  of  injection  water  required  to  condense  1 lb.  of 
steam. 

Should  any  difficulty  be  experienced  in  judging  the  colour, 
two  similar  porcelain  basins  may  be  employed,  and  one 
sample,  having  been  tested,  should  be  placed  near  the  second 
sample  ; the  tint  of  the  latter  can  then  be  more  accurately 
matched  to  that  of  the  first. 

The  same  amount  of  water  and  potassium  chromate  should 
be  used  in  each  case. 

Should  the  water  be  faintly  acid,  it  should  be  brought  to 
neutrality  by  the  addition  of  sodium  carbonate  (free  from 
chlorine),  but  this  is  very  rarely  necessary.  Oil  in  the  water 
in  the  form  of  emulsion  has  not  been  found  to  interfere  with 
the  test,  even  when  present  to  the  extent  of  12  grains  per 
gallon. 

Failing  chlorine  in  the  water,  the  permanent  hardness 
may  be  determined  by  any  of  the  well-known  methods,  and 
from  this  a ratio  can  be  obtained  which  can  be  worked  out 
as  above. 

The  foregoing  instructions  may,  at  first  Bight,  appear 
somewhat  formidable,  but  the  process  is  really  very  simple 
and  easily  performed,  and  the  writer  hopes  it  may  be  of 
service  to  many  engineers  who  have  not  facilities  for 
measuring  by  means  of  calibrated  orifices  or  weirs. 


PROCEEDINGS  OP  INSTITUTIONS. 


The  Electrical  Operation  of  Textile  Factories. 

By  Herbert  W.  Wilson. 

{Abstract  of  'paper  read  at  tlte  Summer  Meeting  of  the  Institution  op 
Mechanical  Engineers  at  Liverpool.) 

The  claims  put  forward  by  those  in  favour  of  electrical  driving 
may  in  tabular  form  be  stated  as  follows:  — 

1.  The  mill  and  engine  house  can  be  placed  each  in  its  most 
convenient  position  without  regard  to  their  relative  situations. 

2.  The  internal  arrangements  of  the  mill  as  regards  shafting, 
gearing,  belt  aod  rope  drives,  &c.,  are  much  simplified  and  the  cost 
reduced.  The  flexibility  as  to  extensions  is,  of  course,  obviouB. 

3.  The  grouping  of  the  machines  is  much  less  arbitrary  than  in 
an  ordinary  mill,  as  the  motors  and  light  shafting  required  can  be 
placed  where  most  convenient. 

4.  The  reduction  of  the  chance  of  a breakdown  which  would  stop 
the  whole  mill. 

5.  The  ease  with  which  sections  of  the  machinery  can  be  either 
stopped  or  run  overtime  (where  conditions  permit)  without  waste  of 
power. 

6.  The  reduction  in  the  maintenance  and  depreciation  charges. 

7.  The  reduction  in  the  capital  cost  per  loom  or  per  spindle  of 
the  whole  factory  when  once  a given  size  is  exceeded.  This  is 
partly  due  to  reduction  in  the  weight  and  cost  of  the  buildings. 

8.  The  possibility  of  obtaining  records  of  the  work  done  in  the 
different  sections  of  the  factory,  otherwise  impossible,  and  the 
keeping  of  a constant  check  upon  them. 

9.  The  greater  steadiness  of  drive  which  can  be  obtained  with  a 
consequent  permissible  higher  average  speed  and  increased  output. 

The  last  claim  is  by  far  the  most  important  one.  It  has  been 
proved  to  all  reasonable  satisfaction  in  many  cases,  that  electrically- 
driven  spindles  in  a mill  can  be  run  at  a higher  average  speed,  on 
the  same  counts,  than  mechanically-driven  ones,  with  a corres- 
ponding higher  production,  and  this  can  only  be  accounted  for  by 
the  fact  that  the  electrically-driven  spindles  run  more  steadily. 

In  an  electrically-driven  factory,  properly  laid  out,  the  speed  of 
every  machine  should  correspond  directly  with  the  speed  of  the 
prime  mover,  and,  given  satisfactory  regulation  on  the  engine, 
every  producing  machine  can  be  speeded  up  to  its  safe  maximum 
and  kept  there.  With  even  the  beBt  rope  transmission  it  has  been 
found  in  a number  of  cases  in  Lancashire  mills  that  the  speed  of 
the  machines  closest,  to  the  driving  point  is  steadier  and  higher 
than  that  of  the  machines  furthest  away.  In  other  words,  the  one 
machine  will  give  a larger  output  than  the  other.  This  has  been 
tested  by  several  persons  in  different  factories  quite  independently, 
and  the  general  order  of  the  results  has  been  the  same.  In  one 
fairly  well-known  case  in  Lancashire,  with  two  mills  under  the 
same  management  and  of  about  the  same  size  and  working  under  the 
same  general  conditions,  the  results  obtained  from  the  electrically- 
driven  factory  have  been  distinctly  superior  to  those  from  the 
mechanically-driven  one.  To  such  a marked  extent  was  the  im- 
provement in  quality  of  yain  noticeable,  that  the  output  of  the 
electrically-driven  mill  fetched  a distinctly  better  price  than  that 
from  the  other  factory,  the  increase  being  stated  at  about  2J  per 
cent. 

It  is  exceedingly  difficult  to  get  absolutely  reliable  statistics 
concerning  the  improvement  in  output  and  quality  obtained  by 
mills  in  this  country,  which  have  adopted  electrical  driving,  but  it 
may  be  taken  as  a conservative  estimate  that  the  increase  in  pro- 
duction is  on  the  average  at  least  6 per  cent. 


Considering  Lancashire  practioe,  the  cotton  spinners  and  weavers 
state  their  costs  at  so  much  per  pound  of  yarn  or  cloth  produced. 
In  the  case  of  a spinning  mill  on  most  classes  of  counts,  it  may  be 
taken  that  the  margin  over  the  price  of  raw  cotton,  out  of  which 
the  manufacturer  has  to  pay  all  his  costs  and  make  his  profit,  is 
something  like  3d.  to  3|d.  per  lb. 

Assuming  a price  of  4d.  per  lb , therefore,  the  selling  price  of 
the  yarn  would  be,  say,  7^d.  A considerable  portion  of  this  3£d.  is 
made  up  of  the  piecework  price  per  pound  paid  to  the  operatives. 

Assuming,  however,  that  the  fixed  cflarges  amount  to  12  per  cent, 
of  the  total  costs,  which  is  a fairly  average  figure,  an  increase  in 
output  of  5 per  cent,  would  mean  a reduction  in  cost  per  pound  on 
thi  whole  output  of  0'6  per  cent.  In  a modern  spinning  mill  the 
total  power  costs  do  not  amount  to  more  than  2£  per  cent,  to  3 per 
cent,  of  the  total  expenses,  and  an  increase  of  10  per  cent,  in  the 
cost?  of  power  would  only  mean  an  addition  of  0 25  per  cent,  to  the 
cost  per  pound  of  production.  It  will  be  seen,  therefore,  that  even 
allowing  for  a considerable  increase  in  the  cost  of  power,  which 
personally  the  author  does  not  almit,  there  is  a margin  of  0'35  per 
cent,  extra  profit  on  the  whole  turnover,  which  means  a considerable 
amount  in  a year. 

As  regards  capital  cob!,  taking  a new  spinning  factory  as  a basis, 
and  assuming  that  if  electrically  operated,  the  structure  would  be 
brightened  and  modified  to  suit  the  altered  conditions,  then  below 
80,000  mill  spindles  the  mechanical  transmission  system  is  the 
cheaper,  between  80,000  and  100,000  the  coBts  are  about  equal, 
and  above  100,000  the  electrical  system  is  the  cheaper.  The 
efficiency  of  the  electrical  transmission  system  would  be  about 
82  per  cent,  to  83  per  cent.,  or  about  the  same  as  a well  laid-out 
modern  mechanical  transmission  system. 

In  the  case  of  an  old  factory  requiring  re-equipment,  it  frequently 
happens  that  owing  to  the  inconvenient  arrangement  of  the  existing 
buildings  the  electric  drive  offers  distinct  a lvantages  as  regards 
both  initial  capital  outlay  and  efficiency.  Cases  have  come  before  the 
author  where  the  conversion  has  resulted  in  a reduction  of  20  per 
cent,  of  the  power  consumption. 

The  intermediate  case  of  a fairly  modern  factory  with  a good 
mechanical  transmission  system  requiring  extensions  above  the 
capacity  of  the  engine,  is  a very  interesting  and  promising  one. 
binder  such  circumstances  as  these  the  use  of  the  exhaust  steam 
turbine  has  many  advantages,  and,  as  will  be  shown,  this  almost  of 
necessity  involves,  either  wholly  or  partially,  the  electrical  driving 
of  the  factory. 

To  take  a concrete  case  now  under  consideration.  A spinning 
mill  mechanically  driven  but  electrically  lighted,  has  a main  engine 
of  the  compound  vertical  type  developing  1,000  i.h.p.  with  a steam 
consumption  of  about  13  lb.  per  i.H.p.-hour.  The  lighting  dynamos 
are  driven  by  the  main  engine,  and  in  the  winter  when  fully 
loaded  require  a trifle  over  100  h.p. 

It  is  required  to  make  some  extensions  in  the  factory  involving 
an  additional  load  of  about  200  h.p.  It  was  first  suggested  that  a 
generating  set  of  150  kw.  (225  i.h.p.)  should  be  installed,  but  as 
plenty  of  condensing  water  is  available,  it  has  been  found  possible 
to  alter  slightly  the  valve-setting  of  the  main  engine,  and  obtain 
about  850  i.h  p.  from  it  non-condensing  and  500  i.h.p.  from  an 
exhaust  steam  turbine  utilising  the  steam  from  the  engine.  In 
this  manner  it  would  be  possible  to  obtain  some  1,350  i.h.p.  for  a 
steam  consumption  of  about  10'5  lb.  per  i.h  p. -hour.  The  saving  in 
fuel  over  the  other  arrangement  suggested  is  approximately  30  per 
cent.,  and  this  with  the  comparaLvely  high  price  of  coal  in  the 
district  under  consideration  makes  the  total  saving  a large  one. 

This  brief  statement  of  a comparatively  common  case  shows  how 
in  existing  factories  the  introduction  of  the  electric  drive  may 
reduce  working  costs,  apart  altogether  from  every  other  advantage. 

The  result  of  the  author’s  observations  is  that  a Lancashire 
factory  of,  say,  1,500  i.h.p.  capacity,  can  produce  energy  at,  say, 
0'2d.  per  i H.p.-hour,  or  0’3d.  per  Kw.-hour,  allowing  for  interest 
and  depreciation.  Tnis  is  on  a basis  of  being  able  to  purchase  good 
slack  with  a calorific  value  of  11,000  b.th.u.  at  8s.  per  ton  delivered. 

It  has  been  found  generally  practicable  to  induce  fairly  large 
factories  to  purchase  power  at  about  0'4d.  per  unit  net,  metered  on 
the  low-tension  side  of  the  mill  switchboard. 

The  main  differences  of  opinion  among  engineers  designing  the 
lay-out  of  electrically-equipped  mills  arise  over  the  questions  of 
group  or  individual  driving.  The  more  nearly  the  ideal  of  a motor 
to  every  machine  can  be  approached  the  better  the  actual  results, 
but  the  higher  the  capital  outlay  and  generally  the  running  cost. 
The  author  is  in  favour  of  the  indi^idtal  driving  of  ring  spinning- 
frames,  and  the  group  driving  of  all  other  machi  res,  keeping  the 
groups  fairly  Bmall.  It  is  absolutely  essential  that  the  arrange- 
ment of  the  motors  shall  have  very  careful  consideration. 

A point  needing  attention  is  the  heating  effect  of  the  motors. 
It  is  now  the  best  practice  to  build  them  with  hollow  frames,  and 
to  bring  cooling  air  from  some  external  source  round  the  frames, 
thus  preventing  the  discharge  of  heat  to  the  room. 

It  is  by  no  means  a safe  rule  to  assume  that  the  horse  power  is 
so  much  per  100  spindles  of  the  mill,  as  this  may  lead  to  consider- 
able error.  The  most  careful  consideration  of  the  power  taken  by 
each  section  of  the  installation  is  necessary. 

Some  figures  from  mills  actually  working  near  Manchester  may 
be  of  interest.  Ia  Table  I is  given  a list  of  machines  installed  in 
a small  mule-sj  ianing  mill,  with  a statement  of  the  horse-power 
required  by  the  various  machines,  calculated  on  the  usual  basis. 

In  Table  II  is  given  a more  accurate  statement  of  the  power 
required  per  machine,  or  the  average  number  of  spindles  par  horse- 
power, the  speed  of  running  of  the  machine,  and  the  nature  of  the 
load  provided  by  the  macaine,  including  also  an  estimate  of  the 
time  the  machine  is  standing  idle  for  doffing,  shown  as  a percentage 
of  the  total  running  time. 

In  Tables  III  and  IV  are  given  the  sizes  of  motors  actually 
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the  size  of  motors  required. 

TABLE  I. 

1 Bale  breaker  and  lattice  mixing  arrangement 
3 Horizontal  exhaust  openers 

10  Single  scutchers 

84  Carding  engines 

11  Draw  frames  

9 Slubbers,  total  spindleB  S82  ... 

16  Intermediates,  total  spindles  2,212 
40  Rovers,  total  spindles  0,880  ...  ••• 

28  Mules,  14-in.  gauge,  total  spindles  36,008 
40  Mules,  14-in-  ■>  ••  >• 


Total 


869  H p. 


TABLE  II. 


1 

Load  and  loss 

Machines. 

h.p.  approx. 

R.r.M. 

of  time. 

Hopper  bale-breaker 

3 

300 

Steady  if  feed  is 
regular 

Hopper  feeder 

14 

600 

850-1,000 

Exhaust  opener  ... 
Single  scutcher 
Carding  engine  ... 
Drawing  frame 

6-8 

34-54 

1 

015  per  delivery 

950-1, 4C0 
950-1,400 
140-190 
180-300 

Steady 

8-27-5%  loss;  load 
steady  during  run 

Slabbing  frame  ... 
Intermediate  frame 

45  sps.  per  h.p. 
55  sps.  per  h.p. 

200-4  0 
360  490 

39-22  % „ 

18-8  % „ 

17-5  % „ 

5-10  % „ 

4-74  % loss;  l°a<I 

very  variable 

Roving  frame 

Ring  frame 

Mules  

65  sps.  per  h.p. 
70  sps.  per  h.p. 
100  sps.  per  h.p. 

360-480 

600-1,000 

Doubling  frame  ... 

40-70  sps.  per  h.p 

600-1,000 

5-10  % loss; 
steady  during  run 

Winding  

300  sps. 

140-180 

40 

210-300 

Steady 

Beaming  ... 
Sizing  machine 

6 per  h.p. 

14-3 

M 

II 

TABLE  III 


Machines. 


Bale  breakers,  exhaust  openers, 
lattice  mixers,  scutchers 

20  carding  engines,  3 draw  frames, 
3 slubbers  and  6 intermediate 


with 


3 pairs  of  mules  and  14  rovers  ... 

6 pairs  of  mules  

4 pairs  of  mules  and  several  ring  1 

frames  J 

120  looms 

153  looms 

TABLE  IV 

Machines. 

2 waste  pickers 1 

1 roving  waste-opener  ... 

2 hopper  bale-breakers 

lattice  mixers  J 

4 hopper  feeders .. . ...  ••1 

4 horizontal  openers  with  double  I 

scutcherB  j 

12  single  scutchers  J 

84  cards,  45-in.  cylinder.. 

3 drawing  frames,  each  6 heads 

of  7 deliveries  each  ... 

8 slabbing  frames,  100  spindles  "J 
19  intermediates,  each  146  I 
spindles  ...  •••  •••  f 

45  rovers,  each  184  spindles  , — J 

63  ring  frames,  24-in.  gauge  6-in. 

lift.  Total  spindles,  34,864 
32  mules,  1-J-in.  gauge.  Total 
Bpindles,  41,216 

3 winders,  2,000  spindles 
10  beaming  engines 


Size  of  motors. 

45  h.p.,  575  n r.li,  directly 
connected  to  line 
shaft. 

55  h.p.,  575  b p m. , driving 
counter- shaft  with 
ropes. 

H.P.,  580  B.P.M. 

H.P.,  530  BP.M. 


100 

130 


100  HP.,  £80  b.p.m. 


50  h 
65  h 


580  b.p.m. 
580  b.pm. 

Driven  by 


ads  | 


1 motor,  12  h.p. 


2 motors,  40  h.p.  each. 


2 motors,  65  and  50  h p. 


2 motors,  90  and  75  h.p. 


that  the  application  of  main  electric  drive  for  working  screw  pro- 

PCin  thediscusBion  of  Mr  Wilson’s  paper,  Mb.  Ma"k  ®UTT0/’h°g 
de  Janeiro,  Brazil,  spoke  of  the  electric  installation  of  hw  two 
mills.  He  wts  in  favour  of  group  driving,  and  he  had  had 
excellent  results  from  the  motors,  which  had  been  running  for  aboi 

8eMB.TsAXON,  of  Manchester,  thought  Mr.  Wilson  ought  to  have 
selected  a better  case  for  comparison  than  the  two  Lancashire  mi 
he  had  mentioned,  one  having  been  built  in  1855  and  the  ot  , 
electrically  driven,  about  1905.  Under  such  conditions,  it  was 
hardly  to  be  wondered  at  that  the  electrically  driven  mill  had  an 

increase  of  24  per  cent,  in  price  of  output. 

Mb  CobtevP Leigh  said  it  was  true  that  in  the  Bannerman  Mills 
a comparison  was  made  between  the  two  drives  but  it  was  made 
with  up-to-date  steam  engines,  and,  after  the  points  had  been  close  y 
considered,  Mr.  0.  Macara  decided  in  favour  of  the  electric  drive, 

which  was  more  efficient  and  cheaper.  ■ , 

Mb  Wilson,  replying  to  the  points  raised,  said  the  old  build  g 

referred  to  by  Mr.  Saxon  was  re-equipped  with  the  mechanical 
transmission  system  12  or  13  years  ago.  As  to  the  Bannermm 
Mills,  Mr.  Macara  had  concluded  that  the  installation  of  te 
electric  drive  meant  at  least  a 5 per  cent,  increase  in 
and  he  had  satisfied  himself  that  that  increase  was  being  obtained. 


f Several  motors  aggregating 
850  h.p.  ; in  200-h.p.  and 
150-h  p.  units. 

15  h.p. 

Approximate  total  = 

1,250  h.p. 


Owing  to  want  of  time,  the  discussion  on  the  papers  “ Advance 
of  Marine  Engineering”  (briefly  abstracted  in  “Notes  * in  our 
Last  issue)  and  “Electrical  Operation  of  Textile  Factories  was 
confined  to  a comparatively  short  period,  and,  in  the  majority  o 
cases,  the  observations  were  submitted  in  writing.  ' 

Mb.  W.  Sisson,  of  Gloucester,  referred  to  a paper  read  by  Mr. 
Port  nail  on  electric  power  for  main  marine  propulsion,  and  said 


Some  Tests  and  Uses  of  Condensers. 

By  W.  M.  Mcbdby,  President  I.E.E. 

(Abstract  or  paper  read  before  the  Institution  of  Electbical 
Engineers,  in  London , May  20th,  1909.) 

Thebe  was  a period  when  the  capacity  of  the  cables  in  distribution 
svstemsTn  many  cases  provided  a good  deal  of  compensation  for 
self-induction  But  now  the  growth  of  the  motor  load  is  making  a 
d?4,e«e  and  in  m.»,  ra.e.We  i.  . real  need  te  .the  .ra=- 
ment  of  the  power-factor  in  supply  systems,  for  various  reasons 
“®h  as  keeping  down  the  loss  in  the  mains  and  increasing  the 
useful  output  o/generators  and  reducing  their  cost.  The  loss  m the 
mains  is  inversely  proportional  to  the  square  of  the  power-factor, 
thus : — „ 

Po^er-factor  ...  1 ^ & £78  40 

raised  50  per  cent,  owing  to  their  being  used  at  nearly  unity 
P°For  ^the°  improvement  of  power-facto. • the i use  of  over-excited 

3 380  ic  v a thus  releasing  620  kw.  of  capacity  in  generators,  and 
in  cabTes  between  the  two" stations.  These  figures  correspond  to  a 

l°  W °Sie^ m^y”ind8  Cof  ^ condensew  ^inly  two  types  are  here  con- 

Si<Thed fornTer^hav^^tlfe  great^ advantage*  that  if  they  are  pierced 
Jy  arS-heaUng,  but  they  appear,  however,  only  to  have  been 

“The’ MoS'SSeer.  are  ..id  to  be  largely  need  for  wirefe.. 

Vy 

TbSe  b.d  ,o„e  te.t.  ra.de  of  ££ 

Westminster  Testing  a i0w-tension  paper  condensers  within 

tr:.  tits; 

within  74  per  cent,  elch  way  at  the  highest  voltages  and  15  per 
“T41eteit.0of“h.  tot.  ...  .bown  in  eg,  1 and  2 (p.  238) 

SilffiSsS 

Wl{t  woSTseem  that  no  difficulty  should  be  met  with  in  using  a 
, r of  Mansbridge  condensers  in  series  for  high-tension  work, 
the  conditions  in  each  section  as  to  voltage,  loss  and  power-factor,  will 

teeted  consists  of  eight  tnb..,  baying  a 
toS  ocpSiy  of  0 03  microfarad.'.  It  i.  intended  for  a.o.  working  .t 
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10,000  volts.  Each  tube  is  2 in.  in  diameter  and  2 ft.  9 in  Ions, 
or  with  connections,  3 ft.  2 in.  ’ 8 

Some  tests  were  made  of  a set  of  six  Leyden  jars  of  J-gallon  size 
having  a total  capacity  of  0 015  microfarad,  lent  by  Mr.  Campbell’ 
Swinton.  r 

At  5,000  and  7,500  volts  the  loss  in  watts  per  microfarad  in  the 
Moscicki  condenser  and  in  the  Leyden  jars  is  the  same,  but  at 
10,000  volts  there  is  a marked  difference.  There  is  some  brush 
discharge  in  the  Leyden  jars  from  5,000  volts  upwards.  The  losses 
in  the  Moscicki  condenser  continue  to  increase  approximately  as 
the  square  of  the  voltage.  The  curves  showing  variation  of  power 
factor  with  frequency  must  be  accepted  with  some  reserve ; they 
show,  however,  that  the  Moscicki  glass  condenser  works  with  a loss 
of  about  1 per  cent,  of  the  kilovolt-amperes  dealt  with. 


Fig.  1.— Tests  op  Low-volt-  Fig.  2.— Tests  op  High-Voltage 
age  Paper  Condenser.  Glass  Condensers. 


The  C2R  loss  accounts  only  for  an  insignificant  proportion  of  the 
total  losses  with  alternate  current. 

From  the  results  Bhown,  a 10,000-volt  Mansbridge  condenser 
would  lose  about  190  watts  per  microfarad  at  50  periods,  and  the 
Moscicki  10,000-volt  condenser  about  320  watts  per  microfarad  ; 
respectively  about  0’6  per  cent,  and  1 per  cent,  of  the  kilovolt- 
amperes dealt  with.  These  losses  are  of  the  same  order  as  the 
magnetising  losses  in  transformers  of  good  design.  With  such 
small  losses  as  these,  no  difficulty  should  be  experienced  in  pre- 
venting objectionable  heating. 

Comparing  condensers  with  over-excited  synchronous  motors, 
we  will  assume  a synchronous  motor  or  a condenser  installed  for 
the  compensation  of  a circuit  requiring  1,000  kw.  at  10,000  volts 
50  periods,  with  a power  factor  of  0 8.  To  give  unity  power  factor’ 
this  would  need  a motor  of  750  k.v.a.,  or  a condenser  having  a 
capacity  of  24  microfarads. 

The  cost  of  the  motor  erected  with  foundations,  switchgear  and 
accessories  will  not  be  less  than  £1,100,  and  at  a mean  of  30  kw. 
for  12  hours  a day,  the  total  annual  consumption  will  be 
131,400  units. 

The  cost  of  a condenser  of  24  microfarads  for  the  above  condi- 
tions would  be  about  £720  with  switchgear  and  accessories  and 
the  loss  not  more  than  7 5 kw.  at  full  load.  The  condenser  could 
be  in  sections,  some  of  which  would  be  switched  out  as  the  load 
fell,  but  we  will  assume  that  it  is  all  kept  in  circuit  for  12  hours  a 
day.  The  total  annual  consumption  would  be  32,850  units. 

Charging  only  the  cost  of  the  coal,  say  0 25d.  per  unit,  we  get 
the  following  comparison  : — 

Synchronous  motor.  Condenser. 

Capital  cost  £1,100  £720 

Annual  cost  of  energy  wasted  ...  137  34-2 

These  figures  speak  for  themselves.  They  would  be  still  more 
striking  if  the  comparison  included  necessary  spare  apparatus 
Moreover,  a large  condenser  could  be  sub  divided  without  disad- 
vantage, but  in  the  case  of  synchronous  motors  such  sub-division 
would  involve  considerable  increase  of  cost  and  loss. 

No  attempt  has  been  made  to  compare  the  cost  of  condensers 
with  the  added  cost  necessary  to  make  ordinary  motors  or  rotary 
converters  available  for  power  factor  correction  in  addition  to 
their  ordinary  work,  but  the  low  capital  and  working  cost  of  the 
condensers  points  to  a comparison,  even  on  this  basis,  being  pos- 
sibly favourable  to  the  latter. 

In  conclusion,  it  may  be  of  interest  to  give  the  result  of  some 
experiments  on  the  use  of  condensers  for  preventing  or  stopping 
the  formation  of  arcs  under  certain  conditions.  In  investigating 
the  action  in  a surface  contact  tramway  system  recently,  the  author 
found  that  trouble  was  experienced  due  to  the  formation  of  per- 
sistent, arcs  at  the  underground  contacts.  When  the  road  was  wet, 
and  dirty  a small  leakage  current  passed  from  the  live  contact 
stud  under  the  car  over  the  surface  of  the  road  to  the  rails.  When 
the  car  bad  passed  and  the  underground  contact-piece  had  separated 


its  proper  distance  from  the  live  conductor,  this  leakage  current 
was  sufficient  to  maintain  an  arc  across  the  air-space  of  the  contact- 
maker,  thus  keeping  the  stud  alive  so  long  as  the  arc  persisted. 

It  was  found  that  with  a terminal  voltage  of  about  560  volfs  the 
voltage  between  the  stud  and  the  rail  was  usually  about  400  to 
440  volts,  and  the  voltage  across  the  arc  about  120  to  160  volts. 
Sometimes  arcs  would  persist  for  a few  seconds  with  not  more 
than  0 6 ampere,  and  they  would  often  persist  when  the  leakage 
current  was  over  1 ampere— this  latter  condition,  it  will  be  seen, 
corresponds  to  a resistance  of  the  leakage  path  from  the  stud  to 
the  rail  of  a maximum  of  440  ohms. 

The  prevention  of  these  arcs  by  increase  of  gap,  or  by  other  - - 
structural  alterations  was  not  found  to  be  practicable,  and  it  there- 
fore remained  to  try  to  find  some  means  for  preventing  their 
formation,  or  for  immediately  putting  them  out  if  they  were 
formed.  For  this  purpose  experiments  were  made  with  a con- 
denser, which  was  found  to  be  quite  effective. 

Two  conditions  may  be  given  : — 

(A)  A suitable  condenser  placed  across  the  gap  prevents  any  arc 
being  formed,  however  small  the  gap— for  example,  it  was  not 
possible  to  maintain  an  arc  across  a gap  of  even  in. 

(B)  If  the  arc  is  formed  and  it  is  then  shunted  by  a suitable  con- 
denser it  will  at  once  go  out. 

The  minimum  safe  capacity  for  these  two  cases  was  found  to  be 
as  follows : — 


Amperes. 
1-5 
2 0 

2 5 

3 0 


Condition  (A). 
Microfarads. 
1 
2 

3 

4 


Condition  (B). 
Microfarads. 
2 
4 
6 
8 


It  was  found  quite  practicable  to  extinguish  the  arcs  by  shunting 
them  by  a condenser  carried  on  the  car,  one  terminal  being  con- 
nected to  the  collector  or  skate,  the  other  to  a small  wire  brush 
hanging  down  under  the  rear  platform  of  the  car,  and  making 
successive  contacts  with  the  studs. 

It  was  also  found  that  the  arcs  could  be  put  out  by  placing  the 
condenser  in  shunt  across  the  leakage  path  instead  of  across  the  arc 
itself,  or  with  two  condensers  in  series  across  the  resistance  and  the 
arc,  with  a middle  connection  to  the  junction  between  them. 

It  was  not  necessary  that  the  condenser  should  be  in  a discharged 
condition,  the  arc  being  put  out,  whether  the  condenser  when 
applied  was  discharged  or  charged  to  the  full  voltage  of  the  circuit 
in  which  latter  case  the  effect  would  be  produced  in  whichever 
direction  of  polarity  the  condenser  was  applied. 

The  arcs  could  also  be  put  out  by  a resistance  shunt,  but  there  are 
objections  to  that,  and  in  any  case  it  need  not  be  examined  here. 


Mr.  Mansbridge,  in  opening  the  discussion,  said  the  Hehby 
Co.  were  making  l.t.  condensers  by  the  thousand,  but  very  fewH.T. 
ones,  and  as  it  did  not  pay  to  put  down  special  plant  for  the  latter, 
the  l.t.  units  were  usually  built  up  for  h.t.  purposes.  There  were 
obvious  advantages  in  not  having  high  pressures  across  the 
terminals  of  a condenser,  and  he  preferred  multiple  units.  The 
o2b  losses  were  partly  due  to  the  resistance  of  the  electrodes,  as  at 
present  the  Mansbridge  condenser  was  used  almost  entirely  for 
telegraph  and  telephone  purposes,  and  the  quantity  of  tin  was  kept 
small ; if  used  continuously  for  heavy  currents,  it  would  be  neces- 
sary to  use  more  tin  or  more  electrodes.  He  thought  that  a decrease 
in  thickness  of  wax  in  the  condenser  would  probably  lead  to  a 
decrease  of  dielectric  loss. 

Mr.  W.  B.  Esson  commented  on  the  unreliability  of  condensers 
up  to  the  present,  due,  he  supposed,  to  their  having  been  made 
entirely  by  instrument  makers;  the  Moscicki  condenser,  however, 
was  an  engineering  device,  and  he  had  seen  one  behaving  satis- 
factorily under  a prolonged  test  at  6,000  volts.  The  compensating 
motor  had  been  used  with  success  in  the  Kolar  Goldfields  trans- 
missions, where  trouble  was  caused  through  lagging  currents. 

Mr.  J.  E.  Taylor  suggested  that  the  Duddell  thermo-ammeter 
was  preferable  to  the  wattmeter  for  measuring  condenser  losses. 

Mr.  Mordey,  in  replying,  said  that  the  total  losses  in  the  con- 
denser were  at  present  so  small  that  he  thought  there  was  not  much 
chance  of  improvement. 


Institution  of  Electrical  Engineers. 

At  the  special  general  meeting  of  members,  associate  members  and 
associates,  held  on  July  29th,  the  President,  Mr.  W.  M.  Mordey, 
made  the  following  statement: — 

We  have  now  reached  a very  important  stage  in  connection  with 
our  new  building  on  the  Victoria  Embankment. 

On  June  30th,  last  year,  at  a special  general  meeting,  authority 
was  given  for  the  purchase  of  the  property  for  a sum  of  £50,000. 
This  purchase  was  duly  completed  on  June  1st  this  year,  the  pur- 
chase money  being  provided  as  follows: — 

From  the  accumulated  funds  of  the  Institution  £24,000 
From  a mortgage  on  the  building  26,000 


£50,000 

Ever  since  the  meeting  of  June  30t.h  last  year,  the  Council  have 
been  engaged  on  the  consideration  of  various  schemes  for  adapting 
the  building  to  the  purposes  of  t.be  Institution,  and  they  have 
finally  decided  that  it  will  be  in  the  best  interests  of  the  Institution 
to  enlarge  and  improve  the  entrance  hall,  and  to  rebuild  the  theatre 
completely.  Plans  prepared  by  our  architect,  Mr.  Percy  Adams, 
have  been  considered,  and  finally,  specifications  have  been  issued 


Voi.  65.  No.  1,654,  adqdst  6, 1909.]  THE  ELECTRICAL  REVIEW 


239 


aad  tenders  obtained  for  the  work.  The  result  is  that  an  expendi- 
ture estimated  at  £18,0C0  is  necessary  to  cover  these  alterations  in 
the  building,  and  the  equipment  and  furnishing  of  the  large  library 
on  the  first  floor,  and  of  the  parts  of  the  building  to  be  occupied 
by  the  Institution,  including  also  the  cost  of  a lift  and  various 
other  matters  necessary  to  adapt  the  whole  of  the  other  parts  of  the 
building  to  the  requirements  of  our  tenants,  the  Colleges  of 
Physicians  and  Surgeons. 

The  new  theatre  will  be  a very  handsome  one,  appreciably  larger 
than  that  of  the  Institution  of  Civil  Engineers,  in  which  we  have 
for  so  long  had  the  great  privilege  of  holding  our  meetings.  The 
modified  entrance  hall  will  provide  a very  attractive  and  con- 
venient means  of  access  to  the  theatre,  library,  offices  and  public 
rooms. 

The  funds  of  the  Institution  would  be  sufficient  for  the  purpose 
of  the  required  expenditure  if  we  sold  the  Tothill  Street  site  at  the 
price  we  gave  for  it,  viz.,  £17,500— a price  which,  we  are  advised, 
is  a low  one.  It  is  believed  that,  when  the  time  is  more  favourable, 
we  shall  be  able  to  dispose  of  the  site  at  a profit.  Meantime,  we 
have  arranged  for  a mortgage  on  the  Tothill  Street  property  of 
£11,500,  and  have  securities  available1  amounting  to  £4,000,  making 
a total  of  £15,500.  As  already  explained,  the  estimated  expenditure 
is  about  £18,000,  and  adding  for  contingencies  and  margin  £2,000, 
we  require  a total  of  £20,000.  We  are,  therefore,  short  to  the  extent 
of  about  £4,500. 

The  sale  of  the  Tothill  Street  site  at  cost  price  would,  after  paying 
off  the  mortgage,  yield  £6,000.  To  meet  this  expenditure  of 
£4,500,  and  to  justify  the  Council  in  putting  before  the  members 
a recommendation  to  proceed  with  the  proposed  alterations,  the 
past  and  present  members  of  the  Council  have  guaranteed  the 
difference  between  the  assets  and  the  requirements,  on  the  under- 
standing that  if  they  are  called  upon  to  make  any  payments  under 
this  guarantee  they  are  to  be  repaid  out  of  the  funds  of  the 
Institution  when  available,  either  as  a result  of  the  sale  of  the 
Tothill  Street  property,  or  from  contributions  to  the  building  fund, 
or  otherwise. 

Two  x solutions  are  before  you : the  first  is  necessary  to  meet 
the  wishes  of  the  Economic  Life  Assurance  Society,  from  whom  we 
have  borrowed  a sum  of  £26,000  on  the  security  of  the  new 
building ; the  second  is  a resolution  approving  the  proposed 
expenditure. 

The  resolutions,  of  which  we  gave  the  substance  in  our  issue  of 
July  23rd,  were  then  passed  unanimously. 


Death  through  Lightning,  and  Workmens  In- 
surance.— The  question  whether  a workman  killed  by  a stroke 
of  lightning,  while  at  work,  can  be  regarded  as  having  met  his 
death  owing  to  an  accident  during  the  course  of  his  employment, 
has  engaged  the  attention  of  the  Court  of  Arbitration  for  Swabia 
and  Neuburg.  It  appears  that  on  July  13th,  1908,  while  engaged 
in  plastering  the  passage  inside  a new  dwelling  a workman  was 
killed  by  a flash  of  lightning,  which  struck  the  fireplace  and  passed 
through  the  house.  The  father  of  the  workman  applied  to  the 
Bavarian  Builders’  Friendly  Society  for  payment  of  the  funeral 
benefit,  but  this  was  refused  on  the  ground  that  the  requisite  con- 
nection between  the  death  and  the  work  was  lacking.  The  union 
based  it3  refusal  on  the  consideration  that  it  is  necessary  to  prove 
not  only  that  the  accident  occurred  at  the  place  of  work,  but  also 
that  it  was  produced  by  the  work,  that  is,  that  it  was  occasioned 
by  a danger  standing  in  close  relation  to  the  work.  Against  this 
decision  the  father  appealed  to  the  Court  of  Arbitration,  which 
ordered  the  friendly  society  to  pay  to  the  applicant  funeral  benefit 
to  the  amount  of  £4  13s.,  and  the  incidental  costs.  The  Court  held 
that  in  any  circumstances,  bodily  injury  caused  to  an  insured  person 
'by  lightning  while  following  employment  must  be  recognised  as  an 
accident  at  work,  irrespective  of  whether  the  lightning  stroke 
occurs  in  the  open  or  in  a protected  room,  or  whether  the  con- 
ditions determining  the  direction  of  the  path  of  the  lightning  can 
or  can  no  longer  be  recognised. 

Professional  Etiqaette. — An  Australian  correspondent 

Bends  us  “ A Few  Notes  on  Electricity,”  the  product  of  a soi-disant 
“ consulting  engineer,”  who  has  commenced  business  there. 
These  notes  are  apparently  intended  to  inform  the  public,  and 
incidentally  to  attract  custom  : — 

“ Now,  I wish  you  to  thoroughly  understand  that  you  can  apply 
electricity  to  any  purpose  or  person  of  the  most  delicate  character 
or  nature,  without  the  slightest  danger.  You  can  use  it  to  melt  a 
piece  of  iron  in  a pair  of  seconds.  Therefore  you  can  form  an  idea 
of  the  wonderful  and  powerful  substance  we  are  handling 

“ I wish  to  convey  to  the  mind  of  the  public  that  if  an  electrical 
installation  is  effected  in  any  building  or  factory  of  any  character, 
even  a powder  plant  or  magazine,  in  a proper  manner,  it  can  be 
handled  by  a child  withont  the  slightest  fear  of  any  damage  or 
danger.  Therefore,  I think  it  my  duty  to  express  my  opinion 
to  the  public,  and  notify  them  that  when  they  wish  to  use  elec- 
tricity, on  account  of  its  cleanliness,  comparatively  low  cost,  and 
small  amount  of  energy  required  to  have  it  installed  in  a first- 
class  way  on  the  premises,  and  it  will  be  impossible  to  have  any 
trouble  or  accident  with  electric  motive  power,  which  is  the 
principal  element  of  life. 

“Therefore  the  public  should  employ  a consulting  electrical 

engineer.  . . , 

These  extracts  speak  for  themselves. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


FRANCE. — A statement  of  the  duties  leviable  in  France  on 
electrical  and  other  similar  materials  was  published  in  the 
Electrical  Review  of  February  19th  and  26th  last.  At  the 
same  time  a statement  of  proposed  new  duties  was  also  given. 
These  duties  have  not  yet  been  put  into  force,  so  that  the 
rates  at  present  leviable  are  those  given  in  the  column 
“ Present  rates  ” in  the  statement  referred  to. 

FRANCE — ALGERIA. — The  duties  are  the  same  as  those  levied 
on  goods  imported  into  France. 

FRANCE— CORSICA. — The  duties  payable  on  goods  imported 
into  Corsica  from  countries  other  than  France,  and  dutiable 
by  weight,  are  the  same  as  those  levied  on  goods  imported 
from  such  countries  into  France,  reduced  one-half  for  the 
portion  exceeding  6 fr.  per  100  kg. 

FRENCH  CONGO.— (1)  Gaboon. — In  the  district  not  included  in 
the  Conventional  Basin  of  the  Congo  the  same  duties  (with 
a few  exceptions)  are  levied  aB  in  France. 

(2)  Conventional  Basin  oe  the  Congo. — A duty  of  10  per 
cent,  ad  valorem  is  levied  on  all  imported  goodB  with  the 
exception  of  spirits  (dutiable  at  special  rates)  and  the 
following,  which  are  free  of  duty : — Steam  engines,  machinery 
for  industry  or  agriculture  and  tools  for  industry,  locomotives, 
carriages  and  railway  material  of  various  kinds  during  the 
construction  of  the  railway  for  which  they  are  intended 
(afterwards  3 per  cent,  ad  valorem),  scientific  instruments. 

FRENCH  GUIANA.— The  duties  levied  on  goods  imported  from 
countries  other  than  France  into  French  Guiana  are  the 
same  as  those  levied  in  France  (with  a few  exceptions)  ; but, 
in  addition  to  these  duties,  certain  consumption  and  octroi 
duties  are  also  levied  on  French  and  foreign  goods  alike. 

The  following  consumption  duties  are  payable  on  the  goods  named  : 


Fr.  per  100  kg. 


Resins  and  resinous  substances 

1 

Cement  

•24 

Cast-iron,  rough  ... 

•60 

Steel  in  bars,  rails 

3”20 

„ „ other 

3 

Steel  in  sheets  

3 20 

Copper,  pure,  in  pigs  

4 $0 

„ alloyed 

...  5'60 

Lead,  in  pigs  

4-60 

Tin,  in  pigs  

7 

Zinc,  in  pigs  

2-40 

Mercury 

20 

Other  metals  

...  4%  ad  val. 

Acids,  salts  and  other  chemicals  

...  4 % ad  val. 

Earthenware  pipes  

...  4 % ad  val. 

Glassware 

...  4 % ad  val. 

Paper  

...  4 % ad  val. 

Machines  not  intended  for  agriculture  or  industry 

...  4 % ad  val. 

Cutlery  and  all  metal  goods  

...  4 % ad  val. 

Material  for  telegraph  and  telephone  lines 

...  free 

Goods  not  specially  mentioned  ... 

...  4 % ad  val. 

The  following  octroi  duties  are  payable  on  the  goods  named : — 


Resins  and  resinous  substances 

Lubricating  oils  

Cement 

Cast-iron  ...'  ...  

Iren  rails  ... 

Other  iron  in  bars 

Steel  rails 

Other  steel  in  bars... 

Steel  sheets  and  plates 

Copper,  pure,  in  pigs  

„ alloyed,  

Lead,  in  pigs  

Tin  „ 

Zinc  „ 

Metals  not  named 

Acids,  salts  and  other  chemical  products 

Glassware 

Metal  ware 

Machinery  for  industry  and  agriculture 
Materials  for  telegraph  and  telephone  lines 

FRENCH  INDIES.— No  duties  are  levied  on  electrical  and 
similar  goods  imported  into  the  French  Establishments  in 
India. 

FRENCH  INDO-CHINA. — The  duties  on  goods  imported  into 
French  Indo-China  from  countries  other  than  France  are, 
with  some  exceptions,  the  same  as  those  levied  in  France. 
The  following  are  some  of  the  exceptions: — 

Building  stones,  cut  or  not  free 

Mineral  oils  * Pe*  100  kS 

Complete  machines,  mounted  or  not,  for  gold- 
mining (not  including  the  motor)  ...  ...  8 „ ,, 


Fr.  per  100  kg. 
1-25 

5 

•30 

•75 

4 

3 

4 
4 
4 

6 
7 

565 

8-75 

3 

5 % ad  val. 
5 % ad  val. 
5 % ad  val. 
5 % ad  val . 
free 
free 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messes.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


16.811.  “ Improvements  in  and  relating  to  alternating  current  eleotric 
induction  motors.”  Siemens  Bros.  Dynamo  Works,  Ltd.,  and  E.  0.  Kieffer. 
July  19th. 

16.812.  “ Improvements  in  fans  for  cooling  dynamo-electric  machines  and  for 
other  purposes.”  Siemens  Bros.  Dynamo  Works,  Ltd.,  and  E.  O.  Kieffer. 
July  19th. 

16,823.  “ Improvements  in  conduits  and  adaptors  for  electrical  conductors 
and  the  like,  and  in  the  method  of  protecting  the  latter."  H.  Moss.  July  19th. 

16,855.  ” Improvements  in  or  connected  with  the  production  of  electric 

light  between  the  electrodes  of  arc  lamps."  Ges.  Fur  Elektroteohnische 
Industrie  m.b.H.  and.J.  Gyuris.  July  19th.  (Complete.) 

16,904.  11  Improvements  in  electric  arc  lamps.”  Siemens  Bros.  Dynamo 
Works,  Ltd.  (8iemens-Schuckertwerke  G.m.b.H.,  Germany.)  July  20th, 
Complete.) 

16,912.  11  Improved  hygienic  guard  for  the  talking  funnels  of  telephone 
ipparatus.”  E.  Sand.  July  20th.  (Complete.) 

16,924.  “ Improvements  in  electric  arc  lamps.”  F.  Proctor.  July  20th. 
16,928.  11  Arrangement  of  connections  for  automatic  sub-station  switch- 

boards with  several  exchange  double  leads  in  which  the  selection  of  the  sub- 
scriber is  effected  from  the  exchange  by  means  of  alternating  currents  of 
different  frequencies.”  Siemens  & Halske  Akt.-Ges.  (Date  applied  for  under 
Sec.  91  of  the  Act,  August  20th,  1908,  being  date  of  application  in  Germany  ) 
July  20th.  (Complete.) 

16,931.  “ Improvements  in  electroplating  baths.”  B.  J.  B.  Mills.  (A.  Van 
Winkle.)  July  20th.  (Complete.) 

16,943.  “ Electric  controlling  and  distributing  mechanism  for  sparking 

devices.”  G.  D.  Rogers.  (Date  applied  for  under  Sec.  91  of  the  Act,  August 
7th,  1908,  being  date  of  application  in  United  States.)  July  20th.  (Complete.) 

16,950.  “ Improvements  in  or  connected  with  electric  wiring  and  switching 
systems.”  B.  P.  Scattergood  and  T.  G.  Bray.  July20tb. 

16,985.  “ Improvements  in  insulating  former  wound  coils  or  the  like.” 
Siemens  & Halske  Akt.-Ges.  (Date  applied  for  under  Sec.  91  of  the  Act, 
July  21st,  1908,  being  date  of  application  in  Germany.)  July  21st.  (Complete.) 

16,990.  “Improvements  in  and  relating  to  electric  mechanism  for  writing 
and  colour  changing  signs.”  R.  F.  Venner.  July  21st. 

17,023.  “Method  of  obtaining  from  or  impressing  upon  electric  dynamos 
or  motors  electrical  pressures  of  various  magnitudes."  W.  J.  Bransom. 
July  21st. 

17,031.  "Improvements  in  and  relating  to  protective  devices  for  electrical 
transmission  and  distribution  systems.”  British  Thomson-Houston  Co.,  Ltd., 
and  E.  B.  Wedmore.  July  21st. 

17,043.  “Improvements  in  or  relating  to  small  transformers.”  A.  J. 
Boult.  (Deutsche  Elektro-Sparklicht  G.m.b.H.,  Germany.)  July  21st. 
(Complete.) 

17,101.  “Improved  insulating  device  for  electric  lampholders.”  H.  Hirst  and 
H.  J.  Coates.  July  22nd. 

17,104.  “Improvements  in  telephone  exchanges.”  Siemens  Bros.  & Co., 
Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  July  22nd.  (Complete.) 

17  106.  “ Improvements  in  or  relating  to  crossings  and  junctions  for 

electric  traction  systems.”  E,  M.  Munro  and  Railless  Electric  Tract.on  Co., 
Ltd.  July  22nd. 

17,107.  “ Improvements  in  intercommunication  telephone  instruments."  J.  A. 
Rower.  July  22nd. 

17,114.  “ Improvements  in  or  relating  to  electrically  operated  switches  suitable 
for  use  in  connection  with  train  lighting  and  for  other  purposes.”  M.  W.  W. 
Mackie.  July  22nd. 

17.137.  “ Improvements  in  Bound  intensifies  for  telephone  mouthpieces  and 
he  like.”  H.  Foss.  July  22nd.  (Complete.) 

17.138.  “ Improvements  in  electric  meters  indicating  maximum  consumption.” 
Comi'Aonik  tour  la  Fahrication  des  Comfteurs  et  Materiel  d’Usines  a Gaz. 
(Date  applied  for  under  Sec.  91  of  the  Aot,  August  3rd,  1908,  being  date  of 
application  in  France.)  July  22nd.  (Complete.) 

17.189.  " Improvements  in  and  relating  to  dynamo-electric  generators  for 
generating  systems.”  A.  H.  Midgley  and  C.  A.  Vandervell.  July  23rd. 

17.190.  “ Improved  electrical  switching  devices.”  H.  Lavy.  July  23rd. 

17,199.  “ Improvements  in  and  relating  to  the  regulation  of  dynamo-eleotric 

machines.”  Alloemeine  Elektricitats  Ges.  (Date  applied  for  under  Sec.  91 
of  the  Act,  July  23rd,  1908,  being  date  of  application  in  Germany.)  July  23rd. 
(Complete.) 

17,208.  “ Improvements  in  electric  and  other  advertising  and  the  like  pur- 
poses.” W.  K.-L.  Dickson.  July  23rd. 

17,215.  “ Improvements  in  beams,  particularly  applicable  for  use  as  masts  of 
wireless  telegraphy  stations.”  S.  EisenstEin.  July  23rd.  (Complete.) 

17,217.  “ Improvements  in  apparatus  for  the  production  of  electric  impulse 
charges  for  the  purpose  of  wireless  telegraphy."  8.  Eisenstein.  (Application 
for  Patent  of  Addition  to  No.  10,019/1908.)  July  23rd.  (Complete.) 

17,230.  "Improvements  in  eleotrio  incandescent  lami>  fittings  and  the  like.” 
Wardle  Engineering  Co,,  Ltd.,  and  W.  Wardlk,  jun.  July  24th. 

17,254.  “ Improvements  in  windings  for  the  armatures  of  dynamo-electric 
machines  and  the  like.”  A.  Greenwood  and  F.  T.  Chatman.  July  24th. 

17,274.  “Improvements  relating  to  olectric  switches.”  H.  R.  Schultz.  ’ 
July  24th. 


Embezzlement  by  a Tramway  Manager.  — At 

Glasgow  Sheriff’s  Court,  Arthur  Delves,  late  manager  of  the  Airdrie 
and  Coatbridge  Tramways  Co.,  pleaded  guilty  to  a charge  of  em- 
bezzlement. The  indictment  was  to  the  effect  that  between 
January  4tb,  1908,  and  J une  19th,  1909,  he  embezzled  £204  14s.  lOd. 
The  accused  had  been  manager  of  the  tramways  for  several  years 
at  a salary  of  £250  per  annum  ; he  had  had  serious  illness  in  his 
family,  and  became  pressed  for  money.  His  wife  was  in  very  bad 
health,  and  there  were  four  children.  The  Sheriff-substitute 
described  the  case  as  a very  painful  one,  and  passed  sentence  of 
three  months’  imprisonment. 

Electricity  in  Servia.  — The  Bulletin  Commercial 

(Brussels)  of  July  17th  contains  a long  article  on  the  electrical 
industry  in  Servia.  Tnc  report  drawB  attention  to  the  good 
openings  in  that  country  for  electric  lighting  and  kindred 
appliances,  and  to  the  necessity  not  only  for  supplying  articles  of 
good  quality  at  reasonable  cost,  but  also  for  developing  the  market 
on  the  Bpot  by  means  of  personal  visits.  The  establishment  in 
8ervia  of  a depot  where  electrical  material  could  be  seen  by  persons 
interested  would,  according  to  this  report,  be  the  most  efficient 
way  of  rapidly  increasing  business. — board  of  Trade  Journal. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liver 
pool  and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Process  of  and  Means  for  Preventing  Oxidisable  Metals  and  the  like  from 
Rusting  after  they  are  Electroplated.  C.  Mason.  13,715.  June  29th. 

Electrodes  and  Resistances  for  Electric  Furnaces,  Radiators,  Lamps  and 
the  like.  C.  Cornaro.  13,734.  June  29th.  (Date  applied  for  under  Inter 
national  Convention,  June  27th,  1907.) 

Regulating  Device  for  Electric  Circuits.  F.  Ritchie.  13,957.  July  1st. 

Astronomical  Comfass  and  Time  Indicator.  H.  Reeves.  14,008.  July  2nd. 
(Cognate  application  No.  14,623/08.) 

Combined  Telephone  and  Telautograph  Exchange  System.  F.  Ritchie. 
14,401.  July  7th. 

Automatic  Electromagnetic  Switch  or  Cut-out  for  Disconnecting  Charged 
Conductors  in  Overhead  Systems  of  Electric  Traction  or  the  like.  W- 
Barraclough.  14,463.  July  8tli? 

Electrolytes  for  Electrolytic  Cells.  British  Thomson-Houston  Co.,  Ltd. 
(Gen.  Elec.  Co.,  U.S.A.)  15,792.  July  24th. 

Electroplating  and  like  Processes.  H.  Hutton  and  R.  S.  Hutton.  18,246* 
August  31st. 

Electrical  Ignition  Systems  of  Internal-Combustion  Engines.  J.  P.  Bell. 
19,883.  September  22nd.  (Cognate  application  No.  20,226/08.) 

Stranded  Electric  Cables.  C.  J.  Beaver  and  E.  A.  Claremont.  20,447. 
September  29th. 

Protective  Devices  for  Electric  Distribution  Systems  of  the  Type  known 
as  Lightning  Arresters.  British  Thomson-Houston  Co.  (Gen.  Elec.  Co., 
U.S.A.)  22,135.  October  19th. 

Electric  Cooking  and  Heating  Apparatus.  E.  Coiseur.  22,551.  October  23rd, 

Manufacture  of  Filaments  for  Incandescent  Electric  Lamps.  British 
Thomson-Houston  Co.,  Ltd.,  and  H.  H.  Needham.  23,726.  November  5th. 

Incandescent  Electric  Lamps.  Soc.  Francaise  d’lncanaeseence  par  lc  Gaz 
(SystOme  Auer).  24,211.  November  11th.  (Date  applied  for  under  Inter- 
national Convention,  November  12th,  1907.  Application  lor  Patent  of 
Addition  to  No.  12,721/08.) 

Mechanical  Connectors  for  Electric  Cables.  J.  Stratton  and  E.  A.  Clare- 
mont. 25,796.  December  10th. 

Wireless  Telegraphy  and  the  like.  S.  Eisentein.  2a,738.  December  23th. 


1909. 


Magnetic  Separating  Machines.  Rapid  Magnetting  Machine  Co.,  H.  H. 
Thompson  and  A.  E.  Davies.  835.  January  6th.  (Date  applied  for  under 
Rule  13,  July  14th,  1908.) 

Aluminium  Electrolytic  Cells.  British  Thomson-Houston  Co.  (General 
Electric  Co.,  U.S.A.)  1,345.  January  19th.  (Date  applied  for  under 

Rule  13,  September  4th,  1908.) 

Armature  Windings  for  Dynamo-Electric  Machines.  N,  W.  Storer.  3,881. 
February  16th.  (Date  applied  for  under  International  Convention,  March 
2nd,  1908.) 

Magnetic  Locking  Device  for  Locking  Railway  Carriage  Doors,  Safes,  or 
for  other  Purposes.  G.  P.  Fairless  and  W.  T.  Dixon.  4,868,  February 
27th. 

Electric  Motor-Generator  Sets.  British  Thomson-Houston  Co.  (General 
Electrio  Co.,  U.S.A,)  5,119.  March  2nd. 

Means  for  Use  in  Connection  with  the  Electric  Ignition  Gear  of  Motor 
Road  Vehicles  to  Prevent  Starting  of  the  Vehicle  by  Unauthorised 
Persons.  J.  G.  Hay.  6,105.  March  13th. 

Device  for  Converting  a Series  of  Electrical  Contacts  of  Short  Duration 
into  a Contact  of  Longer  Duration.  R.  Plato.  6,646.  March  20th. 

Alternating-Current  Arc  Lamps.  M.  Korting.  4,122.  February  9th. 

Electric  Arc  Lamps.  H.  P.  Bleckly  aud  R.  Brown.  9,516.  April  21st. 


Oil  Transformer  Explosion.— deferring  to  the  partial 

destruction  by  fire  of  the  station  of  the  Trinidad  (Col.)  Electric 
Light  and  Power  Co.,  the  Electrical  JVorld  learns  that  the  total 
loss  was  somewhat  under  $100,000,  ani  that  the  fire  was  primarily 
due  to  the  arcing  over  of  a rotary  converter,  which  short-circuited 
coils  in  three  oil  transformers  installed  on  a wood  floor  in  the  same 
building.  Probably  owing  to  low  oil,  an  explosion  took  place  in  the 
case  of  one  of  the  transformers,  which  blew  the  top  off,  rent,  holes 
in  the  side  and  scattered  burning  oil  over  the  wood  floor.  Within 
a few  minutes  the  engine  room  was  untenable,  and  by  the  greatest 
effort  only  were  the  fires  drawn  under  boilers  and  danger  of  ex- 
plosion averted  before  the  boiler  house  roof  fell  in.  The  fire 
department  was  helpless  when  it  did  arrive,  as  oil  had  been  by  that 
time  blown  about  from  all  the  transformers  in  the  station.  The 
switchboard  was  dropped  through  to  the  basement.  The  new  high- 
tension  portion  of  the  station  was  not  cut  off  by  a fire  wall,  and  was 
completely  destroyed.  The  only  pieces  of  apparatus  in  the  entire 
station  not  seriously  injured  were  the  boilers,  two  steam  turbine 
units  and  the  storage  battery,  which  latter  was  only  partially  cut-off, 
and  suffered  considerable  damage  from  broken  plates  and  jars. 
No  insurance  policies  were  in  force,  as  upon  the  reorganisation  of 
the  company  a few  years  ago  the  risk  wa9  re-rated  with  increases 
owing  to  wood  fljor  in  bad  condition,  oil  transformers  on  wood  floor,' 
and  large  masses  of  combustible  insulation  beneath  the  wood  floor 
from  generators  to  switchboard.  As  a consequence  the  company  con- 
cluded that  it  could  bettor  afford  to  carry  its  own  insurance, 
though  the  result  has  hardly  borne  out  this  belief. 
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CLOSED  FOR  THE  HOLIDAYS. 


When  summer  has  really  happened,  and  the  weather  makes 
high  noon  at  breakfast  time,  the  smallness  of  the  post  bag 
brings  some  relief,  marred  a little,  perhaps,  by  violently- 
tinted  postcards  of  the  impossibly  pleasant  places  where 
most  of  the  staff  is  concealing  its  address  ; every  season  is 
reflected  in  the  mail,  advertisements  of  a thousand  and  one 
devices  to  help  one  to  enjoy  or  withstand  the  particular 
brand  of  weather  which  the  almanac  indicates  as  being  due, 
notices  of  stocktaking,  and  appealing  little  slips  on  the 
overdue  account  which  really  must  have  escaped  your  notice. 

But  the  particular  characteristic  of  the  August  letter  is  a 
tendency  to  break  out  into  a little  red  rash  informing  the 
recipient  that  the  sender’s  establishment  will  be  closed  for  a 
more  or  less  lengthy  period  for  the  annual  holidays. 

This  growing  tendency  to  overcome  the  difficulties  of  the 
staff  holiday  list,  by  making  a short  clean  sweep  of  it,  is  not 
without  interest,  although  often  causing  inconvenience  to  the 
clients  of  the  “ resting  ” enterprise. 

From  the  point  of  view  of  a directorate,  there  is  possibly 
• much  to  be  said  for  a system  which,  leaves  the  full  staff 
available  for  49  weeks  out  of  the  year  and  closes  the  works 
during  the  slackest  period,  but  the  older  method  of  extending 
the  holidays  over  several  months  was  evolved  slowly  with  the 
growth  of  the  modern  yearly  holiday  from  home  system, 
and  has  much  to  recommend  it  to  both  employer  and 
employed. 

It  means  that  so  far  as  the  customer  is  concerned,  the 
. works  are  never  closed  or  reduced  in  output  capacity,  judi- 
cious arrangement  will  secure  that  men  who  are  mutually 
dependent  are  seldom  away  together,  and  an  excellent  oppor- 
tunity is  afforded  of  bringing  forward  the  assistants  and 
generally  preventing  different  departments  and  classes  of 
work  from  falling  too  completely  into  the  hands  of  any 
individual.  The  arrangement  of  holiday  relief  is  a reminder 
to  the  management  of  the  need  for  competent  under-studies 
to  every  official  of  importance,  and  renders  it  easier  to  deal 
with  absence  through  illness  or  other  emergencies.  How- 
ever trustworthy  and  competent  a departmental  superinten- 
dent may  have  become,  it  can  only  be  advantageous  to 
himself  and  his  chiefs  for  him  to  realise  that  at  regular 
intervals  he  must  hand  over  his  “ dossier  ” to  another ; a 
strong  incentive  to  “ clearing  up  ” and  proper  record 
keeping  is  obtained. 

Possibly,  in  the  case  of  works  producing  materials  and 
specialities  which  are  sold  from  accumulated  stock,  some 
of  the  objections  to  entirely  closing  down  do  not  apply,  but 
in  engineering  works  a large  proportion  of  the  orders  are 
executed  specially  for  customers,  and  so  long  as  the  holiday 
closing  is  not  universal,  few  manufacturer.!  are  in  a sufficiently 
independent  position  to  be  certain  that  their  clients  will  wait 
for  them  in  time  of  emergency,  even  if  it  were  wise  to  cau*e 
the  inconvenience  of  so  doing  to  established  customers — 
always  the  most  valuable  class  of  business  connection. 
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Apart  from  these  considerations,  the  week  or  fortnight’s 
cessation  from  work  must  be  reflected  in  the  total  turnover. 
At  present,  public  holidays  account  for  at  least  one  week  in 
52  ; two  more  would  decrease  the  working  hours  of  the  year 
by  nearly  4 per  cent.,  or  £4,000  on  an  annual  turnover  of 
£100,000.  Taking  lOper  cent,  of  this  as  available  for  distribu- 
tion as  profit,  £400  would  be  obtained — a sum  which  might 
be  applied  to  some  system  of  holiday  bonus  to  those  members 
of  the  staff  who  are  obliged  to  accomplish  whatever  work  falls 
to  them  in  the  year,  irrespective  of  recognised  hours  of  duty 
or  holidays  ; some  recognition  of  the  extra  work  thrown 
on  each  by  the  holidays  of  all  would  remove  a 
grievance,  tend  to  keep  work  from  getting  into  arrears 
and  minimise  the  inconvenience  of  the  holiday  season, 
removing  to  a great  extent  the  objection  that  to  many 
persons  in  responsible  positions  a holiday  entails  the  clearing- 
up  of  a mass  of  accumulated  work  upon  their  return. 

The  social  aspect  of  this  question  is  also,  perhaps,  worthy 
of  attention.  Any  general  system  of  closing  large  businesses 
in  August  must  increase  the  congestion  which  is  already  so 
apparent  at  pleasure  resorts  and  on  the  trains  and  boats 
which  serve  them,  the  railway  and  the  hotel  managers  would 
find  their  summer  peak  increased  and  narrowed,  which 
could  only  result  in  the  cost  and  incidental  discomfort  of 
summer  holidays  becoming  greater  also,  whilst  the  immense 
temporary  increase  which  takes  place  each  summer  in  the 
population  of  certain  resorts  already  presents  problems  of 
some  difficulty  to  the  local  authorities. 

Generally  there  appears  to  be  much  in  favour  of  spreading 
otit  the  vacations  over  the  few  months  which  in  this  country 
still  enjoy  some  reputation  for  fine  weather  ; this  method,  at 
least  by  the  laws  of  chance,  should  offer  a man  the 
probability  of  a higher  average  of  fine  weather  over  a term 
of  years  than  would  be  likely  if  he  invariably  went  away  in 
the  same  month. 


A Question  for  ^UR  afcfcenfci°n  has  been  directed  to  an 
Electrical°r  agreement  which  has  been  entered  into  by 

Contractors.  a leading  firm  of  conduit  and  electrical 
supplies  manufacturers  and  the  Electrical 
Contractors’  Association  in  regard  to  the  conditions  under 
which  the  principle  of  direct  trading  between  the  said 
manufacturer  and  the  general  public  is  approved.  We  have 
not  received  a copy  of  the  complete  agreement,  save  in  the 
columns  of  the  Electrical  Contractor,  though  it  is  true  that 
an  abstract  in  which  the  wording  is  not  always  identical  and 
with  the  omission  of  two  clauses,  one  of  them  of  considerable 
importance,  appears  in  the  publicity  organ  of  the  manu- 
facturer who  is  party  to  the  agreement — Installation  News, 
just  to  hand. 

Almost  as  long  as  we  can  remember  electrically  has  the 
question  of  direct  trading  on  the  part  of  some  of  our 
electrical  manufacturers  and  factors  given  rise  to  considerable 
ill-feeling  and  no  little  actual  friction. 

It  was  this  question  perhaps  more  than  any  other  that  led 
to  the  formation  of  the  Electrical  Contractors’  Associations 
which  desired  to  get  level  with  the  firms  who  sometimes 
deprived  the  contractor  of  profit  by  going  out  competitively 
and  offering  the  actual  user  lower  terms  than* the  contracting 
middleman  could  possibly  quote.  Our  readers  are  already 
acquainted  with  the  fact  that  at  the  “ Electric  Home  ” in 
the  grounds  at  the  White  City  an  effort — as  worthy  as  we 
understand  it  is  proving  successful — is  being  made  by  the 
firm  alluded  to,  to  popularise  the  domestic  applications  of 
electricity  with  the  general  public ; one  feature  of  this  under- 


taking is  an  understanding  between  the  firm  and  the  Con-  i 
tractors’  Association  that  on  all  sales  effected  at  the 
Exhibition  by  the  former,  it  shall  pay  5 per  cent,  to  the 
latter  organisation.  This,  by  some,  would  be  described  as  a 
sop  to  the  electrical  contractor  for  giving  official  approval  to 
the  principle  of  direct  trading.  Of  course,  the  firm  could 
have  done  as  it  pleased  at  the  White  City  without  consulting 
the  contractors  or  their  Association,  but  by  entering  into  the 
agreement  the  Association  recognised  that  there  was  nothing 
extraordinary,  or  little  more  than  already  obtained,  in  the 
elimination  of  the  middleman  under  certain  circumstances. 
But  the  principle  involved  is  now  further  acknowledged  and 
approved  in  the  present  agreement.  There  is,  however,  in 
the  complete  copy  a clause  of  some  significance  and  great 
potentiality  which  does  not  appear  in  the  Installation  News. 
This  clause  says  that  “nothing  in  this  agreement  shall 
prevent  the  Association  from  entering  into  a similar  agree-  jj 
ment  with  any  other  manufacturing  firm  or  company,’’  so 
that  the  Contractors’  Association  has  not  bound  itself  or  the  ] 
individual  contractor  hand-and-foot  to  buy  from  the  firm 
alluded  to  in  order  to  secure  his  share  of  trade  dis- 
counts when  his  customers  go  direct  to  the  firm 
with  or  without  his  card.  Really,  as  far  as  we 
can  see,  there  is  nothing  to  prevent  the  Associa- 
tion from  entering  into  similar  agreements  with  all  the 
other  manufacturers  of  conduits,  or  any  electrical  supplies, 
although  by  Clause  VI  the  Association  has  agreed,  in  con- 
sideration of  the  firm’s  undertaking,  to  urge  its  members  to 
“ purchase  their  requirements  from  the  company,  and  to 
give  the  company’s  goods  preference  in  case  of  equal  value 
and  equal  prices.”  Nor  are  we  clear  that  any  advantage 
given  by  the  firm  is  to  be  confined  to  contractors  who  are 
members  of  the  Association  ; in  the  absence  of  specific 
statements  to  the  contrary,  we  infer  that  the  offer  is  open  to 
contractors  all  and  sundry,  though,  no  doubt,  primarily 
intended  for  members  of  the  organisation. 

In  Clause  II  it  is  provided  that  if  the  user  or  his  agent 
calls  as  a direct  purchaser  without  the  contractor’s  recom- 
mendation or  introduction,  and  has  goods  charged  to  his  own 
account,  then,  if  the  company  “ know  of  or  can  trace  the 
customer’s  electrical  contractor,  they  shall  pay  him  one-half  , 
the  difference  between  the  list  and”  trade  price.”  This  is 
interesting  if  at  first  blush  it  appears  somewhat  idealistic. 

It  is  followed  in  Clause  III  by  a provision  that  “ in  cases 
where  the  user  or  his  agent  has  no  electrical  contractor,  or 
where  the  company  are  unable  to  trace  same,  then  the  com- 
pany shall  pay  into  the  central  fund  of  the  Contractors’ 
Association  an  amount  equal  to  one-half  the  difference 
between  list  and  trade  prices.”  We  suspect  that  the  Asso- 
ciation Central  Board  will  have  little  need  to  appeal  to  its 
local  branches  in  future  for  small  loans,  as  it  has  recently  been 
doing,  for  we  cannot  imagine  any  busy  manufacturing  firm 
going  out  anxiously  on  the  hunt  for  possible  claimants  to  its 
conscientious  generosity.  We  can  imagine  cases,  however, 
where  more  than  one  contractor  would  claim  to  be  the  con- 
tractor for  a particular  customer  who  had  succeeded  in 
arranging  a direct  deal  with  the  manufacturer.  The  company 
are  to  render  to  the  Association  statements  and  cheques 
quarterly,  and  “if  necessary”  such  statements  will  be  certified 
by  the  auditor  of  the  company. 

We  do  not  wish  it  to  be  gathered  that  we  are  querulously 
inclined  toward  efforts  that  are  made  in  the  direction  of 
harmonious  co-operation  between  manufacturers  and  the 
contractors,  but  we  make  the  foregoing  observations  in 
the  conviction  that  the  question  is  not  one  to  be  handled 
precipitately.  The  agreement  is  only  for  one  year  in  the 
first  instance,  and  when  that  period  has  elapsed  we  shall  be 
able  to  tell  whether  it  works  to  the  full  satisfaction  of  both 
parties.  There  were  differences  of  opinion  among  contractors 
at  its  birth  ! If  it  is  not  renewed,  however,  the  fact  will  remain 
that  the  contractors  of  this  country  as  an  organised  body 
have  given  their  august  and  authoritative  approval  to  the 
principle  of  direct  dealing  between  manufacturers  and  users, 
under  certain  circumstances.  Therein  may  lie  important 
possibilities  of  which  the  contractors  may  not  then  speak 
quite  so  highly.  We  have  no  doubt  that  other  manu- 
facturers will  watch  the  experiment  with  more 

than  ordinary  interest,  for  the  subject  of  arranging 
special  terms  between  the  manufacturers  generally 
and  the  members  of  the  Contractors’  Association,  has  already 


been  fully  considered  by  the  members  of  the  National 
Electrical  Manufacturers’  Association  and  a number  of  out- 
side manufacturers,  as  we  recorded  in  our  issue  of  duly  Dtn 
( oa*e  64).  The  meeting  was  an  open  one,  and  it  endorsed 
the° decision  of  the  Manufacturers’  Association,  that  the 
terms  put  forward  by  the  Contractors  in  April,  involving,  inter 
alia  preferential  dealing  with  the  members  of  their  Associa- 
tion’ could  not  be  entertained.  In  this  connection  a contem- 
norary  last  week  stated  that  it  had  been  found  impossible  to 
arrange  an  agreement  with  the  Contractors’  Association.  This 
is  stretching  the  words  circulated  by  the  secretary  of  the 
Manufacturers’  Association  to  make  them  mean  something 
that  they  were  never  intended  to  convey.  There  are  some 
things  which  cannot  be  entertained,  not  because  they  are 
impossible,  but  because  the  general  consensus  of  opinion  is 

that  they  are  undesirable.  • 

That  was  the  feeling  in  the  case  alluded  to,  and  it  one 
company  has  succeeded  in  agreeing  with  the  Contractors  on 
the  lines  indicated  above,  it  merely  means  that  they  have 
done  so  because  many  firms,  when  they  had  deliberated  care- 
fully upon  the  matter,  declined  to  enter  into  what  they 
regarded  from  various  points  of  view  as  an  undesirable 
arrangement. 


We  have  received  a brochure  from  Mr. 

Brussels  H Greville  Montgomery,  M.P.,  which 
Exhibition.  formg  ^ excellent  corollary  to  the  remarks 

on  the  Brussels  Exhibition  in  our  last  issue.  Mr.  Mont- 
gomery writes  with  exceptional  qualifications  : as  secretary 
to  the  late  Baroness  Burdett-Coutts,  by  his  long  connection 
with  a trade  journal,  and  by  his  great  experience  as  the  pro- 
moter and  organiser  of  successful  Trade  Exhibitions, 
he  has  accumulated  such  a mass  of  knowledge  of  all  sorts 
and  conditions  of  men  that  he  has  had  no  difficulty  in  reach- 
ing that  goal  of  so  many  ambitions— the  British  House  of 

Commons.  , 

The  opinions  of  such  a man  are  entitled  to  respect,  and 

it  is  with  satisfaction  that  we  note  his  agreement  with  the 
views  expressed  in  these  columns  as  to  the  advantages  that 
would  accrue  from  the  formation  of  a body  of  manufacturers 
and  other  commercial  men  similar  to  the  Associations  of 
Exhibitors  formed  on  the  Continent.  “ Before  this  country 
is  committed  to  any  great  International  Exhibition,”  he 
writes,  “ the  commercial  aspect  of  the  venture  should  be 
submitted  to  a Representative  Committee  of  Manufacturers, 
appointed  by  an  association  of  not  less  than  2,000  members, 
so  as  to  cover  every  industry  in  the  United  Kingdom.’ 
Needless  to  say  how  cordially  we  agree  with  Mr.  Mont- 
gomery ; and  we  would  go  further,  and  suggest  that  no 
better  promoter  of  such  a scheme  could  be  found  than  Mr. 
Montgomery  himself,  who  would  know  how  and  to  what  extent 
to  apply  that  legitimate  pressure  on  manufacturers  (and, 
we  would  suggest,  others  interested  in  trade  and  commerce), 
whereby  alone  the  success  of  the  venture  would  be  possible. 
As  a preliminary  we  would  recommend  the  study  of  the 
Historique  du  Comite  Franpais  des  Expositions  a l Etr anger, 
given  in  the  Bulletin  of  the  Association  ; the  special  know- 
ledge thus  acquired  would  be  found  invaluable,  and  would 
enable  the  promoter  to  materialise  what  may  be  called  the 
motive  power  of  all  such  undertakings,  or  to  use  a homely 
phrase,  “ The  horse  that  draws  the  cart. 

This  leads  us  to  a part  of  the  brochure  in  which  we  find 
it  impossible  to  follow  the  author,  viz.,  in  his  criticism  on 
what  he  calls  “putting  the  cart  before  the  horse,”  and 
making  arrangements  for  participating  in  an  exhibition 
before  consulting  such  an  Association.  Now,  as  this  “ horse 
is  not  yet  in  being,  some  other  motive  power  had  to  be  found 
for  propelling  the  “ cart.”  According  to  an  American  report 
which  the  author  quotes,  in  the  I nited  States  “ Special  letters 
were  written  to  individual  firms,  urging  them  for  patriotic  and 
commercial  reasons  to  exhibit.  Much  was  also  done  by  the 
directorsat  the  heads  of  the  various  groups,  who  travelled  about 

* " . . . . upon  individual  manufacturing  firms  . . . • the  great 
burden  falls  (whilst  the  profits  too  often  go  elsewhere). 


energetically  using  their  personal  influence  to  induce  producers 
to  exhibit,  and  the  Commissioner-General  himself,  who  visited 
nearly  all  the  principal  centres  of  industry,  where  he 
addressed  meetings  and  generally  stimulated  interest  in  the  ex- 
hibition.” This,  says  the  author,  is  what  was  done  in  the  United 
States,  and  he  goes  on  to  say  “ we  believe  that  a similar 
course  is  being  adopted  to  induce  British  manufacturers 
to  go  to  Brussels  next  year.”  We  may  add  that  all  the 
Chambers  of  Commerce  of  the  kingdom  have  been  approached 
with  the  same  object ; this  he  calls  “ unfair  pressure,”  for  firms 
“ of  their  own  free  will  would  rather  not  exhibit,  undue 
influence  is  habitually  brought  to  bear  upon  them  to 
conquer  that  reluctance.”  Is  not  this  placing  the  British 
manufacturer  in  rather  a sorry  light  ? And  what  form 
should  legitimate  influence  and  pressure  take  ? 

Lastly,  Mr.  Montgomery,  without  justification,  falls  foul 
of  the  personnel  of  the  new  exhibition  branch.  No  moie 
experienced  man  than  the  gentleman  in  charge  of  the  Art 
Exhibition  at  Rome  could  possibly  have  been  found,  and  it 
Mr.  Montgomery  would  only  read  and  inwardly  digest  the 
report  of  the  Royal  Commission  as  thoroughly  as  the  secre- 
tary had  of  necessity  to  do,  he  would  rise  from  the  task 
with  the  conviction  that  he  had  acquired  a thoroughly  bbera 
education  in  the  subject  which,  if  accompanied  by 
youth  energy  and  enthusiasm  would  make  him  an  ideal 
organiser ; and  this  we  take  the  present  Commissioner-General 
to  be — for  besides  possessing  the  above  qualifications,  he  has 
proved  himself  to  be  willing  to  take  upon  himself  responsi- 
bility to  an  almost  “ sporting  ” extent  and  far  removed  trom 
ordinary  red-tapeism.  On  the  cover  the  title  of  \hzbrochure 
“ Great  International  Exhibitions.  Are  they  of  Commercia 
Value  to  British  Manufacturers  ? ” The  only  persons  that 
can  give  an  authoritative  answer  to  this  are  those  to  whom 
the  question  relates,  and  such  answers  are  to  be  found 
in  great  variety  in  the  report  of  the  Royal  Commission— 
but  not  in  the  pamphlet.  The  title  inside  is  : ‘‘  Should 
Great  Britain  take  part  in  Them  ? Manufacturers  Intel ests 
v.  Government  Policy.”  In  some  cases  political  considera- 
tions are  of  paramount  interest ; but  even  in  these  rare  cases 
it  is  not  correct  to  assert  that  this  policy  is  antagonistic  to 
traders’  interests  ; what  is  good  for  the  country  as  a whole 
must  necessarily  be  of  some  benefit  to  anyone  having  a 
stake  in  it.  No  panacea  for  the  various  ills  enumerated  by 
Mr.  Montgomery  is  given  in  his  pamphlet,  nor  any  hint  as 
to  how  it  can  be  ascertained  beforehand  what  benefits  are 
likely  to  accrue  to  manufacturers  from  exhibiting,  or  whether 
they  can  count  upon  any  commercial  returns  from  Brussels 
whatever,  except  the  formation  of  the  Association  mentioned 
above ; the  sooner  this  is  done  the  more  will  the  new 
department  be  relieved  of  some  of  its  most  irksome  duties, 
and  the  better  it  will  be  able  to  devote  its  energies  to  the 
other  and  very  onerous  tasks  imposed  upon  it. 


One  is  so  accustomed  to  a half-yearly 
Tramway  wail  afc  fche  South-.Eastern  and  Chatham 
Competition.  Railway  meefcing8  in  regard  to  the  depre- 
dations of  the  wicked  tramways  in  South  London,  that  there 
is  usually  little  incentive  to  probe  deeply  into  the  respective 
chairmen’s  remarks.  For  of  all  the  companies  which  cater 
for  the  suburban  traffic  of  the  Metropolis  in  competition 
with  the  tramways,  these  close  friends  alone  have  tacitly 
agreed  that  discretion  is  the  better  part  of  valour,  and 

retired  ingloriously  from  the  fray. 

If  we  look  for  reasons — and  the  allied  chairmen  are  per- 
fectly frank  about  itr-we  find  that  any  move  on  their  part 
would  have  to  be  a drastic  one,  and  would  result  in  the  tram- 
ways throwing  “ all  their  energies  into  meeting  any  effort 
which  might  thus  be  made  ” ; also  that  enormous  expense 
would  be  involved  in  electrification,  if  that  were  adopted. 
And  so  these  good  friends  modestly  leave  the  arena  of  their 
peaceful,  if  slumbrous,  activities. 

One  would  have  liked  to  let  the  matter  rest  here,  but 
some  further  remarks  by  the  Chatham  chairman  seem  ito 
demand  attention.  This  gentleman  (Sir  W.  Hart  Dyke) 
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having  glanced  (casually,  we  suppose,  to  be  iu  keeping  with 
iS.L.  & C.  traditions)  at  the  last  L.C.C.  tramways  report,  dis- 
covered that  the  receipts  per  car -mile  averaged  11 -8  Id.,  and 

that  fd.  per  mile  was  estimated  as  ample  for  all  renewals.” 
He  proceeded  to  remind  his  hearers  that  the  average  figure 
in  the  case  of  railways  for  renewals  of  permanent  way  and 
rolling  stock  was  at  least  Is.  per  mile,  and  with  these  most 
misleading  figures  to  urge  the  impossibility  of  competition. 

The  facts,  of  course,  are  that  the  §d.  represents  the 
Council  s contribution  to  its  renewals  fund — a fund  estab- 
lished partly  on  account  of  the  uncertainty  as  to  the  life  of 
the  tramways  material — which  is  in  addition  to  the  annual 
expenditure  on  repairs  to  electric  lines,  charged  to  revenue, 
and  amounting  last  year  to  over  £140,000. 

e do  not  admit  that  a real  comparison  is  possible  between 
two  widely  different  concerns  such  as  these,  but  in  order  to 
show  where  Sir  William’s  Is.  per  mile  comes  in  and  to 
emphasise  the  fact  that  it  has  nothing  in  common  with  the 
L.C.C.  renewals  fund,  the  following  figures  may  be  of 
interest. 

The  Council  on  its  electrical  routes  earned  11  £d.  per  car- 
mile  ; operating  expenses  amounted  to  6'8d.,  including  l’4d. 
expended  on  repairs  and  maintenance — the  percentage  of 
operating  expenses  to  revenue  being  57.  Now  the  South- 
Eastern  and  Chatham  joint  lines  earned,  during  the  last  half- 
year,  66fd.  per  train-mile  ; operating  expenses  figured  at 
89^d.,  and  included,  roughly,  14d.  per  train-mile  expended 
on  maintenance,  repairs,  &c.,  of  track,  locomotives  and 
rolling  stock,  the  percentage  of  working  expenses  to  revenue 
being  68. 

ISow  this  is  not  a bad  showing  for  a railway  which  is 
admittedly  wanting  in  many  respects  from  the  passenger’s 
point  of  view,  and  one  may,  therefore,  be  pardoned  for  taking 
a rather  more  sanguine  view  than  the  chairman  as  to  what 
might  happen  if  the  London  routes  were  electrified. 


Copper  Messrs.  Merton’s  monthly  return, 

now  to  hand,  chronicles  further  consider, 
able  increase  in  the  visible  supplies.  These  have  now 
reached  76,559  tons,  a figure  which  would  have  seemed 
impossible  in  1907,  when  the  highest  return  did  not  amount 
to  20,000  tons.  Of  the  total,  62,573  tons  are  stocks  in 
London,  Birmingham  and  British  ports.  The  analysed 
leturns  present  no  marked  departure  from  the  average,  but 
it  is  noticeable  that  during  the  last  four  months  the  supplies 
from  Lorth  America  to  Europe  have  increased  considerably. 


The  power  of  are  sometimes  tempted  to  suspect 

Concentration.  fc^afc  amonS  those  in  responsible  executive 
positions  the  power  of  concentrating  their 
attention  upon  the  various  matters  submitted  to  them  is 
becoming  almost  a lost  art. 

I he  managers  of  large  business  undertakings  are  constantly 
having  brought  to  their  notice  mistakes  which  have  arisen 
owing  to  the  careless  manner  in  which  subordinates  have  read 
their  instructions.  Let  a customer,  for  instance,  who  has 
hitherto  taken  delivery  at  his  own  premises,  order  a machine 
to  be  sent  direct  to  some  other  destination.  Quite  an  appre- 
ciable percentage  of  instructions  such  as  this  are  over- 
looked, the  goods  being  sent  to  the  usual  address. 
Apparently  the  order  is  read  through  hurriedly,  and  the 
note  as  to  destination  entirely  passed  over.  Many  other 
examples  could  be  given  of  failure  to  thoroughly  grasp  the 
contents  of  an  order  or  letter,  the  results  often  causing  delays 
and  annoyance. 

1‘  ortunately  modern  inspection  methods  go  a long  way 
towards  checking  mistakes  of  this  nature,  and  the  use  of 
printed  forms  has  a further  beneficial  effect. 

At  the  same  time,  the  habit  of  glancing  through  written 
oi  printed  mutter  without  thoroughly  understanding  the 
meaning  is  an  exceedingly  bad  one  to  get  into,  and  unless  it 
can  be  overcome,  the  memory  is  certain  to  suffer. 


The  power  of  concentration  is  often  under-mined  amongst 
heads  of  departments  by  the  constant  demands  for  their 
attention  to  all  kinds  of  petty  difficulties  amongst  their 
assistants.  We  cannot  help  thinking  that  in  many  cases 
such  a state  of  things  implies  lack  of  competency  on  the  part 
of  the  officials  in  question.  If  the  department  be  properly 
organised  and  work  carried  on  in  the  most  effective  manner 
the  head  of  it  should  not  be  troubled  by  a constant  flow  of 
small  difficulties,  his  attention  being  mainly  taken  up  with 
important  matters  which  he  should  have  ample  time  to  go 
into  thoroughly. 

In  organising  a new  or  chaotic  department,  minor  troubles 
will  be  continually  in  evidence,  but  for  this  state  of  things  to 
continue  is  strong  evidence  against  the  methods  adopted. 


The  Collection.  . .T®*®8  ag0’  when  engineeri°g  under- 
takings were  smaller  and  almost  exclu- 
sively in  private  hands,  periods  of  service  were  of  much 
longer  duration  than  is  now  the  case,  and  office  staffs  might 
be  looked  upon  as  more  or  less  happy  families.  Under  these 
conditions  retirements,  or  removals  to  other  firms,  were  impor- 
tant events,  and  they  were  invariably  celebrated  by  a presenta- 
tion to  the  departing  official  from  his  less  fortunate  confreres. 
When  you  have  come  closely  in  contact  with  a man  daily  for 
many  years,  it  is  generally  a pleasure  to  contribute  towards 
a testimonial  to  commemorate  his  departure.  You  may 
have  quarrelled  with  him  most  of  the  time,  but  these  differ- 
ences will  be  forgotten,  or  looked  back  upon  with  leniency, 
under  such  circumstances.  Weddings  were  also  marked  in 
a similar  manner,  and  as  these  events  only  took  place  at  long 
intervals,  everyone  could  afford  to  give  liberally  according 
to  the  position  he  occupied. 

The  size  of  modern  undertakings,  together  with  the  large 
staffs  employed  and  the  frequent  changes  now  customary, 
have  entailed  the  making  of  collections  for  the  purposes 
above  mentioned  at  very  frequent  intervals;  furthermore, 
the  individuals  to  be  benefited  are  often  personally  unknown 
to  some  of  the  contributors. 

One  may  be  willing  to  help  the  victim  of  misfortune 
without  having  come  in  contact  with  him,  but  there  is  no 
rhyme  or  reason  in  giving  a leaving  or  wedding  present  to 
someone  you  have  barely  spoken  to.  The  “ essence  ” of  a 
present  is  pleasure  or  eagerness  on  the  part  of  the  giver,  and 
if  this  feature  be  absent,  the  reasons  for  giving  are  not  by 
any  means  flattering  to  the  recipient. 

It  is  no  uncommon  occurrence  for  a junior  assistant, 
getting,  perhaps,  30s.  a week,  to  be  asked  to  contribute 
towards  a leaving  present  for  a man  be  has  never  spoken  to, 
with  five  or  six  times  the  salary,  and  who  is  substantially 
bettering  himself  by  making  the  change. 

Then,  again,  these  frequent  collections  are  a serious 
expense  to  members  of  a large  staff.  We  have  in  mind  a 
large  electrical  undertaking  having  works  in  the  country 
and  a London  head  office,  an  extensive  contracting  business 
being  attached  to  the  latter.  In  this  case  the  staff  at  the 
works  were  always  asked  to  contribute  towards  wedding  and 
leaving  presents  for  officials  even  in  the  London  contracting 
department,  their  names  being  sometimes  unknown  to  many 
of  the  contributors. 

Few  people  like  to  refuse  when  asked  to  give  towards  such 
objects,  whilst  the  unfortunate  heads  of  departments  and 
managers  are  left  no  choice  in  the  matter,  blank  spaces 
being  provided  at  the  heads  of  the  lists  for  their  names  and 
amounts  after  the  remainder  of  the  staff  have  been  filled  in. 

1 his  final  stage  is  very  simple  ; the  departmental  heads  give 
double  the  amount  contributed  by  the  next  name  below 
them,  and  the  manager  has  to  double  again. 

Ibis  public  present  giving  in  large  commercial  under- 
takings is  becoming  out  of  date,  the  relationship  between 
the  members  of  the  staff  under  modern  conditions  being 
more  of  a short  business  acquaintance  than  a long  family 
connection  ; and  in  view  of  the  tendency  of  salaries  to 
decrease,  the  custom  should  be  limited  in  scope  or  put  a 
stop  to  entirely. 


Vol.  65.  No.  1,655,  August  13,  19C9  ] 


THE  ELECTRICAL  PE  VIE  Wo 


245 


MESSRS.  ARCHIBALD  SMITH  & STEVENS’S 
ELECTRIC  LIFTS. 


We  recently  paid  a long-promised  visit  to  the  ‘ Janus 
Works  ” Queen’s  Road,  Battersea,  where,  for  many  years, 
Messrs!  Archibald  Smith  & Stevens  have  been  engaged  in 
the  manufacture  of  lifts  and  hoists,  mainly  of  the  electrically 
operated  type.  The  accompanying  illustration,  fig.  1,  is  a 
view  of  the  main  bay  in  the  fitting  shop,  where  the  winding 
engines  and  controllers  are  assembled  and  tested,  showing 
several  machines  in  various  stages  of  completion  ; besides  the 
mechanical  shops,  which  are  well  equipped  with  machine 


Pig.  1.— Main  Shop,  Janos  Wobks. 


tools  for  the  manufacture  of  winding  gear,  controllers, 
switchgear,  &c.,  there  is  a large  department  devoted  to  the 
cabinet  work  involved  in  the  manufacture  of  the  cages  and 
other  woodwork.  The  whole  of  the  firm  s machines  are 
entirely  British  made,  and  they  claim  that  they  were 
the  first  to  produce  an  all-British  electric  lift.  In 
this  connection  it  is  interesting  to  note  that  Messrs. 
Smith  & Stevens  have  developed  a large  export  trade, 
in  addition  to  the  steady  demand  for  their  machines  in  the 
United  Kingdom. 

While  the  firm  are  willing  to  supply  wind- 
ing gear  driven  by  a continuously  running 
countershaft,  where  the  necessity  for  keeping 
down  the  initial  cost  to  the  lowest  possible 
figure  is  the  paramount  consideration,  they 
regard  this  system  as  distinctly  inferior  to  the 
direct-coupled  system,  in  which  a reversing 
motor  is  used,  driving  the  winding  engine 
directly  and  running  only  when  the  lift  is 
running ; in  the  latter  case  the  consumption 
of  energy  is  strictly  proportional  to  the  traffic, 
whereas  in  the  former,  in  view  of  the  large 
proportion  of  time  during  which  the  cage  is 
at  rest,  the  waste  of  energy  involved  in 
driving  the  shafting  continuously  may  far 
exceed  the  amount  of  energy  usefully  em- 
ployed. The  special  feature  of  their  work, 
therefore,  is  the  direct-driven  winding 
engine,  and  this  is  adopted  in  conjunction  with  either 
mechanical  or  electrical  control,  the  latter  again  being  auto- 
matic or  hand-operated  as  desired.  The  full  automatic 
push-button  lift  in  particular  has  been  carried  to  a high 
degree  of  efficiency  by  the  firm. 

The  winding  engine  in  all  these  modifications  consists  in 
the  main  of  essentially  the  same  parts,  namely,  the  motor 
and  worm-gear,  brake  and  controller.  In  the  earlier  designs 
the  firm  combined  all  these  parts  on  a single  bed-plate  ; 
experience,  however,  pointed  out  the  desirability  of  separating 
the  controller  from  the  other  parts,  with  the  result  that  the 
design  illustrated  in  fig.  2 has  been  developed.  Here  we  see 


the  motor  on  the  left,  with  the  magnetic  brake  between  it 
and  the  worm-gear  case,  and  the  controller  at  any  convenient 
distance,  actuated  by  a sprocket  wheel  and  chain  from  the 
main  winding  shaft.  The  motor  is  supplied  of  any  desired 
pattern,  open  or  enclosed,  and  is  shunt-wound,  with  a few 
series  starting  turns.  The  magnetic  brake,  which  is  actuated 
by  a single  long-pull  solenoid  in  series  with  the  armature, 
is  provided  with  strong  springs  and  wooden  brake-blocks 
actiDg  on  the  periphery  of  the  motor  coupling  ; the  brake 
is  of  the  balanced  type,  exerting  no  side  pressure  upon  the 
shaft,  and  stands  clear  of  the  brake-drum  when  the  shaft  is 

running.  , , . 

The  worm  runs  on  the  top  of  the  worm-wheel,  the  lower 
part  of  which  runs  in  an  oil  bath,  thus 
ensuring  the  ample  lubrication  which  is 
indispensable  to  the  efficient  working  of 
such  gear ; the  working  surfaces  of 
the  gear  and  of  the  main  journals  are 
made  exceptionally  large,  to  reduce  the 
unit  pressure  below  that  at  which  the 
oil  would  be  squeezed  out,  with  the 
result  that  wear,  it  is  claimed,  is 
entirely  obviated.  The  gearing  is 
machine  cut,  and  is  so  designed  that 
it  cannot  be  driven  backwards  by  the 
load  under  any  conditions,  the  brake 
being  employed  ' merely  to  ensure  a 
quick  stop.  The  main  shaft  carries 
a rope-wheel  with  vee-grooves,  round 
which  the  suspension  ropes  pass  from 
the  cage  to  the  balance  weight ; the 
makers  strongly  recommend  this  system 
in  preference  to  the  winding-drum  type, 
claiming  for  it  lessened  wear  and  tear  on 
the  ropes,  and  greater  safety  against 
over-winding,  for  if  either  the  cage  or 
the  balance-weight  reaches  the  end  of 
its  travel,  the  ropes  are  no  longer  gripped 
in  the  grooves,  and  their  motion  ceases. 
The  “ slack  rope  ” trouble  is  also 
there  is  a saving  in  the  amount  of 


eliminated,  and 
rope  required.  « , 

The  controller  may  be  operated  by  means  of  a hand  rope 
passing  through  the  cage  ; fig.  3 shows  one  of  this  type,  with 
the  rope-wheel  at  the  right.  The  rope-wheel  is  geared  to  a 
shaft  carrying  a compound  cam,  cast  in  one  piece,  which 
actuates  levers  coupled  to  the  horizontal  contact  bars  seen  at 
the  top  of  the  figure.  These  bars  carry  contact  blocks  bear- 
ing on  oontact  studs,  by  which  the  various  connections  for 
running  in  either  direction  and  for  cutting  out  the  starting 


Fig.  i — Complete  Winding  Engine  and  Contbolleb. 


resistance  are  made.  The  resistance  wires  are  enclosed  in  a 
cast-iron  frame,  and  are  of  ample  proportions  to  withstand 
the  effects  of  rapidly  recurring  starts  without  heating  to  an 
injurious  degree.  The  resistance  bar,  it  will  be  noticed,  is 
actuated  by  a double  chain  attached  to  a drum,  in  such  a 
way  that  no  matter  which  direction  the  drum  may  move  in, 
the  bar  is  always  pulled  outwards.  The  chain  drum  is  driven 
through  a friction  clutch  by  a chain  and  sprocket  wheel, 
geared  to  the  winding  engine,  so  that  the  latter  by  its  own 
motion  cuts  out  the  starting  resistance  ; thus  it  is  impossible 
to  cut  out  the  resistance  unless  the  motor  has  actually 
started,  and  the  speed  of  cutting-out  is  proportional  to 
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the  speed  of  the  motor.  Whenever  the  cage  is  stopped,  the 
whole  of  the  resistance  is  at  once  automatically  replaced  in 
circuit.  When  a short  journey  is  completed,  the  direction- 
controlling bar  is  not  replaced  unless  it  is  desired  to  reverse 
the  motion,  and  as  the  whole  of  the  circuits  are  automatically 
interrupted  before  these  bars  can  be  moved,  the  reversing 
contacts  never  break  a current. 

Fig.  4 shows  the  electrically-operated  controller,  which  is 
actuated  by  two  solenoids  of  special  design,  acting  on  a cam- 
shaft to  control  the  reversing  bars  ; the  cam  shaft  also 
controls  the  friction  clutch  which  brings  into  action  the 


Fig.  3. — Controller  foe  use  with  Hand-Rope. 


resistance  bar,  no  matter  which  solenoid  is  energised.  The 
resistance  bar  is  driven  from  the  winding  engine,  as  before, 
and  on  the  release  of  the  solenoid  it  is  set  free,  and  promptly 
returned  to  the  “ off  ” position  by  the  double  spring  shown 
on  the  left  hand.  By  lifting  off  the  cast-iron  cover  of  the 
controller,  the  whole  of  the  contacts  are  at  once  exposed 
for  inspection  or  repair ; where  currents  have  to  be 
interrupted,  a multiple  break  is  employed,  with  very  satis- 
factory results. 

With  the  electrical  controller  just  described  there  are 
three  systems  of  control  to  choose  from.  A switch  in  the 


Fig.  4. — Electrically- Operated  Controller. 


cage  is  the  simplest  form,  and  needs  no  description.  Again, 
two  push  buttons  can  be  fixed  on  each  door,  and  two  in  the 
cage  ; pressing  one  button  of  any  pair  causes  the  cage  to 
ascend,  and  pressing  the  other  causes  it  to  descend,  the 
motion  continuing  only  so  long  as  the  button  is  pressed. 
Interlocking  devices  are  provided,  so  that  it  is  impossible  for 
the  controller  to  be  actuated  from  two  points  at  once  ; the 
gates  are  also  interlocked,  so  that  none  of  them  can  be 
opened  except  when  the  cage  is  in  place  before  it,  and  the 
cage  cannot  be  moved  unless  all  the  gates  are  closed. 

The  most  highly  developed  system  is  the  single  push- 
button or  full  automatic  system.  In  this  case  there  is  only 


one  button  at  each  floor  ; when  any  button  is  pressed  for  an 
instant,  the  cage  is  automatically  brought  to  the  corres- 
ponding floor,  where  it  stops  and  unlocks  the  door,  which 
cannot  be  opened  until  the  cage  arrives  at  the  specified 
landing.  The  cage  cannot  move  again  until  the  door  is  closed 
and  locked.  Inside  the  cage  are  buttons  corresponding  to  the 
different  floors,  which  enable  the  passenger  to  convey  himself 
to  any  desired  landing.  This  is  the  usual  equipment  of 
push-button  lifts,  but  in  addition  Messrs.  Smith  & Stevens 
provide  a master  button  in  the  cage,  with  which  the  lift  can 
he  stopped  at  any  point — as,  for  instance,  when  the  wrong 
button  has  been  pressed — and  restarted  by  pressing  the  proper 
button.  The  system  depends  upon  a system  of  relays  con- 
trolling horizontal  contact  bars  under  the  cage  ; a wiper  is 
provided  at  a suitable  position  on  each  floor,  and  as  the  cage 
arrives  in  position,  this  wiper  pushes  back  the  bar  which  has 
been  actuated,  and  stops  the  cage  always  in  the  correct 
position,  quite  independently,  of  course,  of  any  stretching  of 
the  ropes,  or  of  the  load  in  the  cage. 

Safety  in  operation  in  all  these  cases  is  provided  for  by  the 
use  of  four  steel  wire  ropes  in  the  case  of  passenger  lifts,  and 
a special  safety  gear  which  grips  the  guides  the  moment  any 
of  the  ropes  fails  or  stretches  unduly.  Other  safety  features 
have  already  been  mentioned,  and  in  particular  we  should 
refer  to  the  new  design  of  automatic  gate  lock  which  has 
been  evolved  by  Mes-rs.  Smith  & Stevens  in  the  course  of 
their  wide  experience.  We  understand  that,  including 
their  hydraulic  and  steam-operated  lifts,  they  have  some 
7,000  machines  in  operation,  some  of  them  for  many  years, 
and  have  never  had  a single  failure. 

While  the  electric  lift  costs  some  15  to  25  per  cent,  more 
than  the  hydraulic  type,  it  is  a recognised  fact,  based  upon 
unimpeachable  records,  that  the  running  cost  of  the  former, 
as  a rule,  amounts  to  only  from  one-quarter  to  one-half  of 
that  of  the  latter.  Alternating  current  can  be  employed  as 
effectively  as  direct  current,  though  with  somewhat  lower 
efficiency,  and  Messrs.  Archibald  Smith  & Stevens  have 
installed  many  lifts  on  single-phase  and  polyphase  circuits. 


THE  AUTOMATIC  TRANSFORMER  SWITCH. 


By  “STUDENT.” 


Great  attention  is  now  being  given  by  manufacturers  and 
others  to  the  design  of  a reliable  automatic  switch  to  save 
the  “ no-load  ” losses  in  small  transformers. 

It  seems,  however,  that  this  is  far  from  being  a necessity, 
and  the  real  use,  and  hence  sale,  of  it  should  be  quite  small  ; 
that  is,  of  course,  from  the  consumer’s  point  of  view.  Any- 
thing that  sells  does  good  to  the  seller,  but  it  is  doubtful 
whether  it  is  always  good  for  the  community  at  large. 

Those  users  of  transformers — such  as  hotels,  underground 
offices,  tube  railways,  &c. — who  have  at  least  one  or  two 
lights  on  all  day  and  night  have  no  u»se  for  an  auto- 
switch. Users  of  large  transformers  will  not  require  a 
switch,  because  the  no-load  loss  in  these  large  sizes  can  fairly 
easily  be  reduced  to  about  0 75  per  cent,  of  full  load,  which 
is  very  small  in  comparison  with  the  total  amount  of  energy 
expended,  and  the  amount  which  would  thus  be  saved  would 
easily  be  outshone  in  99  out  of  every  100  cases  by  exercising 
a little  economy  in  the  quantity  of  energy  consumed. 
Also,  where  large  transformers  are  used,  they  will  either  be 
always  on  load,  or  only  put  on  for  a short  period  at  full  load. 
The  latter  would  be  the  case  in  such  places  as  theatres, 
kinematograph  shows,  &c.,  when  of  course  a switch  would 
be  used  on  the  primary  side  of  the  transformer. 

It  will  thus  be  seen  that  the  only  person  who  would 
benefit  (?)  by  an  auto-switch  would  be  the  user  of  the 
small  transformer  up  to,  say,  1 kw. 

Now,  the  losses  in  this  size,  at  the  worst,  are  about 
20  per  cent,  of  the  full-load  current,  that  is,  10  watts  on 
the  500-watt  size,  this  being  the  size  of  the  majority 
of  transformers  for  house  and  small  Bhop  lighting. 

Taking  the  average  lighting  hours  as  4^  per  dav, 
this  would  give  19^  hours  loss  per  day  of  10  watts  = 195 
watt-hours.  This  is  equal  to  71  units  per  annum,  which, 
at  4d.  per  unit,  would  cost  23s.  approx.  By  spending  more 
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money  on  the  original  cost  of  the  transformer  for  a better 
quality  of  iron,  this  loss  may  be  reduced  by  40  per  cent.,  i.e., 
to  about  14s.  . 

The  cost  of  the  500-watt  transformer  is  something  in  the 
neighbourhood  of  £2,  so  that  an  extra  10s.  or  15s.  or  so  is 
not  a great  item  to  pay  for  the  better  iron  and  lower  loss. 

The  cost  of  the  auto-switches  at  present  on  the  market  is 
about  £3  each.  Therefore,  by  using  a £3  switch,  14s.  per 
annum  can  be  saved  on  a bill  amounting  to  £6  or  £7  after  4} 
years,  which  time  is  wanted  to  pay  for  the  switch.  Four  aDd  a 
quarter  years  is  a very  long  time  when  dealing  with  electrical 
matters,  and  it  is  doubtful  whether  there  are  many  installa- 
tions which,  during  the  next  4^  years,  will  not  need  altering 
in  some  way  or  another  ; this  always  affects  the  supply,  i.e., 
the  transformer,  and  hence,  if  installed,  the  auto-switch.  All 
these  savings  and  calculations,  however,  are  based  on  the 
assumption  of  perfect  working  of  an  automatic  device,  which, 
unfortunately,  is  rather  a rarity  in  practice. 

Contractors  and  others  should  be  cautioned  to  exercise 
great  care  and  circumspection  before  installing  an  automatic 
switch,  for  it  must  be  remembered  that  it  can  go  wrong,  but 
it  has  the  delightful  property  (to  the  maker)  of  not  always 
betraying  itself  if  it  fails.  Who  can  say  whether  a switch 
acts  or  not,  so  long  as  the  light  comes  on  ? It  may  be  stuck 
in  for  years,  and  so  have  losses  going  on  all  the  time  without 
anyone  knowing  anything  of  its  misbehaviour.  Perhaps 
what  the  eye  does  not  see  the  electrician  will  not  grieve 
over ! 

The  metal-filament  lamp  is  quite  delicate  enough,  without 
adding  to  our  present  many  chances  of  failure. 

As  has  been  shown,  it  is  generally  only  the  private  house- 
holder or  small  shopkeeper  who  needs  to  save  the  “ no-load,” 
and  in  his  case  undoubtedly  the  best  way  to  do  so  would  be 
to  put  in  two  two-way  switches,  one  in  the  hall  and  one 
upstairs,  interconnected  so  that  the  transformer  may  be  put 
on  or  off  from  either  point.  This  would  only  cost  a few 
shillings. 

In  conclusion,  let  us  remember  that  we  cannot  afford  to 
run  risks,  and  that  we  must  look  before  we  leap. 


“ FOUNDATIONS.” 


We  are  all  familiar  with  the  care  and  attention  which  is 
rightly  bestowed  upon  the  superstructure  of  the  edifice  of 
our  national  defence,  but  few  of  us  concern  ourselves  with  its 

foundations. 

. Our  Empire  is  founded  upon  the  character  and  training  of 
its  citizens,  and  the  efficiency  of  our  fighting  forces  is 
dependent  upon  the  nature  of  the  training  and  education 
that  obtains  in  the  community. 

As  a nation  we  are  tacit  believers  in  our  capacity  to 
“ muddle  through  ” when  a crisis  comes  along,  and  as  a 
preliminary  to  this  process  the  muddled  and  unsystematised 
state  of  our  foundation  layer  does  not  seem  to  the  majority 
of  ns  to  be  in  any  way  alarming,  and  to  some  may  even 
appear  to  be  appropriate. 

It  is  not  our  purpose  at  the  moment  to  deal  with  the 
costly  foundations  in  our  existing  system  of  elementary 
education,  bnt  rather  to  briefly  review  the  state  of  our 
secondary  and  higher  educational  systems  which  bears 
directly  upon  our  industrial  progress  and  success. 

On  inspecting  these  foundations  we  find,  firstly,  a number 
of  large  blocks  or  corner  stones  scattered  irregularly  about 
the  site.  These  corner  stones  are  the  universities  ; some  of 
them  are  old  and  some  new,  and  most  of  them  differ 
from  one  another  as  to  the  nature  of  the  test-ring  through 
which  their  constituent  material  has  to  pass  before  incorpora- 
tion. We  commend  this  matter  to  the  consideration  of  the 
Engineering  Standards  Committee. 

Grouped  in  an  irregular  manner  around  these  corner 
stones,  and  in  a few  cases  connected  to  them  by  a trace  of 
cementing  material,  are  a number  of  other  blocks  of 
varying  dimensions.  These  are  the  technical  and  secondary 
schools,  but  of  any  ordered  design  in  their  relation  to  one 
another  or  to  the  corner  stones  there  is  but  the  faintest 
trace, 


We  find  on  inquiry  that  the  Government  architect,  in  the 
form  of  the  “ Board  of  Education,”  is  responsible  for  this 
design. 

The  attention  of  the  Board  is  largely  taken  up  in 
inspecting,  measuring  up,  and  pricing  according  to  schedule, 
the  work  done  and  attendances  made  by  the  students  in 
the  technical  and  secondary  schools,  and  in  the  issuing  of 
certificates  and  money  grants ' based  on  elaborate  and 
voluminous  returns.  So  engrossed  is  the'  Board  in  the 
detail  of  this  work  that  it  has  no  time  to  pay  attention  to 
design  ; it  therefore  instructs  the  clerks  of  works  and  fore- 
men (the  “ Directors  of  Education  ” for  the  counties  and 
county  boroughs)  that  they  have  a free  hand  to  develop 
along  their  own  lines  and  to  meet  local  needs.  This  is  an 
excellent  notion  in  its  way,  but  is  hardly  conducive  to  good 
general  design. 

The  Directors  of  Education  and  secretaries  of  Education 
Committees  restrict  themselves  almost  entirely  to  their  own 
territories.  It  is  true  that  they  have  formed  themselves 
into  an  association  which  sometimes  holds  meetings,  and 
that  they  have  even  gone  so  far  as  to  partition  the  country 
into  provinces,  with  a vague  notion  of  somehow  or  other 
co-ordinating  the  educational  work  in  these  districts  ; but 
of  real  effective  work  in  this  direction  they  have  done 
nothing. 

It  is  apparent  that  the  division  of  the  country  into 
counties  and  county  boroughs  does  not  lend  itself' well  to  a 
proper  co-ordination  of  the  educational  machinery.  The 
real  focus  points  should  be  the  universities,  and  these  are 
located  quite  independently  of  the  county  system. 

It  should,  however,  be  possible  to  create  around  each 
university  a “ sphere  of  influence,”  the  affairs  of  which 
would  be  guided  by  an  advisory  committee  composed  of 
members  representative  of  the  educational  authorities  con- 
cerned, together  with  a leaven  of  business  and  professional 
men  of  high  standing  and  of  teachers. 

Such  committees  could  do  much  to  regulate  and  harmonise 
the  educational  activities  of  their  districts,  and,  by  preventing 
overlapping  and  by  making  more  definite  the  aims  of  the 
institutions  concerned,  would  increase  their  efficiency.  They 
would  act  as  a sort  of  Conservancy  Board  for  our  educational 
rivers  and  streams,  and  would  supervise  their  channels  from 
the  source  to  the  point  where  they  discharge  their  contents 
into  the  great  sea  of  our  national  life. 

They  would  see  to  it  that  we  had  some  sort  of  common 
standard  for  admission  to  the  universities  in  the  shape  of  a 
leaving-certificate  from  the  secondary  schools,  and,  within 
limits,  that  a student  could  transfer  from  one  university  to 
another  without  the  heavy  sacrifice  in  time  and  money  that 
he  is  now  frequently  called  upon  to  make. 

It  may  be  urged  that  some  such  system  is  already  in 
existence,  as  the  universities  frequently  appoint  repre- 
sentatives on  the  education  committees  and  on  the  boards 
of  management  of  the  chief  schools  of  their  districts  ; but  it 
must  be  admitted  that  their  action  on  these  bodies  is  rather 
that  of  isolated  units,  and  that  as  the  result  of  their  labours 
the  desired  co-ordination  has  not  been  achieved. 


BELGIAN  ELECTRICAL  INVESTMENTS 
ABROAD. 


Dubing  the  concluding  years  of  the  nineteenth  century  an  enormous 
amount  of  French  and  Belgian  capital  was  invested  in,  among  other 
industries,  iron  and  steel  works  in  Russia,  but  since  that  time  an 
entire  change  has  been  brought  about  by  the  transfer  of  the  atten- 
tion of  the  former  two  countries  to  participation  in  electrical 
enterprises  of  various  kinds,  both  in  Europe  and  on  other  continents, 
particularly  on  the  part  of  the  Belgians.  The  primary  reason  for 
the  alteration  of  policy  is  to  be  found  in  the  circumstance  that 
investments  in  Russian  metallurgical  works  have  resulted  in  con- 
siderable losses  ’of  capital,  and  have  assisted  in  developing  the 
undertakings  from  the  point  of  view  of  capacity  of  production  con- 
siderably beyond  the  actual  needs  of  the  country,  either  at  that  or 
the  present  time.  On  the  other  hand,  the  assumption  of  an  interest 
in  electrical  schemes  afforded  a fresh  opportunity  for  the  employ- 
ment of  capital  in  directions  likely  to  be  of  eventual  financial 
advantage.  The  outward  flow  of  Belgian  and  French  capital  to 
iron  and  steel  and  other  industrial  establishments  has  practically 
ceased  for  several  years  past,  except  in  cases  where  it  has  been 
deemed  advisable  to  provide  additional  money  in  connection  with 
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projects  of  reconstruction  or  reorganisation,  in  the  hope  of  still 
being  able  to  prevent  the  absolutely  total  loss  of  the  original  in- 
vestments ; but  no  diminution  has  occurred  in  the  availability  of 
funds  for  foreign  electrical  undertakings  down  to  the  present 

moment. 

The  Soci6t6  G^nerale  Beige  d’Entreprises  Electriques,  which  is 
one  of  the  Belgian  investment  companies  of  the  kind  concerned, 
enumerates  in  its  report  for  1908  25  different  undertakings  in  which 
it  is  financially  interested  to  the  total  amount  of  £429,000.  Of 
these  only  four  are  situated  in  Belgium,  and  three  are  lighting 
companies  and  one  a manufacturing  works.  With  one  exception, 
all  the  remainder  are  located  in  France,  Russia,  Italy,  Spain, 
Austria,  Denmark,  Turkey  and  South  America,  the  latter  country 
being  represented  by  the  Compagnie  G6n6rale  de  Tramways  de 
Buenos  Aires,  which  is  absorbing  the  whole  of  the  tramways  in 
this  Argentine  city.  The  largest  individual  participation  of  the 
Belgian  company  refers  to  the  Buenos  Aires  tramways,  and  amounts 
to  £128,000 ; the  second  position  is  indicated  by  an  interest  of 
£53,000  in  the  Lyons  Omnibus  and  Tramway  Co  , and  these  are 
followed  by  £30,000  invested  each  in  the  Adamello  General  Elec- 
tric Co.,  and  the  Bilbao  Tramways  and  Electricity  Co.  The  annual 
report  makes  brief  reference  to  each  of  the  undertakings,  showing 
the  development  which  is  proceeding  in  each  instance.  The  divi- 
dend declared  at  the  recent  meeting  was  at  the  rate  of  £1  10s.  per 
ordinary  share,  being  the  same  as  was  distributed  for  1907. 

The  Societe  Geafirale  de  Chemins  de  Fer  Eionomiques,  whose 
combined  share  and  loan  capital  amounts  to  £1,280,000,  is  appar- 
ently the  owner  of  the  Brussels  tramways,  which  represent  the  sole 
instance  of  the  company’s  investments  in  Belgium.  Among  the 
other  participations  may  be  mentioned  various  towns  in  Italy, 
which  country  is  particularly  favoured  by  the  company  ; Spain, 
France  and  Austria,  together  with  the  Cairo  tramways  and  the 
8oci6t6  de  Chemins  de  Fer  de  la  Basse  Egypte  et  Tramways  de 
Port  Said,  the  Damas  tramways  and  lighting  undertaking  in 
Turkey,  and  the  Buenos  Aires  tramways.  Several  of  the  invest- 
ments apply  to  identical  companies  in  which  the  Soci4t4  Giterale 
Beige  d’Entreprises  Electriques  is  interested,  and  this  circumstance 
either  points  to  the  probability  of  co-operation  between  the  two 
companies,  or  to  the  entertaining  of  similar  expectations  in  regard 
to  the  prospects  of  the  undertakings  concerned.  The  net  profits 
realised  in  1908  reached  £89,000,  and  a dividend  has  been  declared 
at  the  rate  of  12  per  cent,  on  the  ordinary  capital  of  £640,000. 

The  Society  Financiere  de  Transports  et  Entreprises  Industrielles 
represents  a third  Belgian  investment  company  which  commands  a 
share  capital  of  £600,000,  and  an  obligation  loan  of  £200,000, 
whilst  its  holdings  in  undertakings  are  entered  at  £760,000.  In 
this  case  also,  and  apart  from  the  shares  held  in  the  Charleroi  and 
Borinage  electricity  supply  works  and  in  the  manufacturing  firm 
of  the  A.E.G. — Union  Electrique,  most  of  the  external  investments 
are  in  the  identical  enterprises  in  which  the  two  preceding  com- 
panies are  interested  in  various  European  countries.  The  com- 
pany likewise  has  a participation  in  the  Compagnie  G6n6rale  de 
Tramways  de  Buenos  Aires,  but  unlike  the  other  two  Belgian 
investment  companies,  it  has  also  an  interest  in  the  German  Trans- 
marine Electricity  Co.,  of  Berlin,  whose  developments  in  the  course 
of  the  past  two  or  three  years  have  conferred  upon  it  a practical 
monopoly  of  light  and  power  supply  at  Buenos  Aires,  quite  irre- 
spective of  what  has  been  accomplished  by  it  at  Santiago,  Val- 
paraiso and  Monte  Video.  The  net  profits  of  the  Socie‘.6 
Financiere  in  1908  were  £61,000,  and  a dividend  at  the  rate  of 

per  cent.,  or  £1  10s.  per  share,  has  been  declared  on  the  ordinary 
shares,  as  contrasted  with  7 per  cent.,  or  £1  8s.  per  share,  in  the 
preceding  year. 

The  Compagnie  Internationale  d’Orient  of  48  Rue  Namur, 
Brussels,  which  has  an  ordinary  share  capital  of  £400,000,  is  a 
general  investment  company  mostly  in  connection  with  under- 
takings in  the  Far  East.  Among  these  are  to  be  found  the  names 
of  two  banks,  the  Chinese  Engineering  and  Mining  Co.,  and  two 
other  mining  enterprises,  and  several  railways  in  China.  Obliga- 
tions and  shares  are  held  in  the  Electric  Traction  Co.,  of  Hong 
Kong,  the  Singapore  Electric  Tramways,  Ltd.,  and  the  Compagnie 
G6q<5 rale  des  Tramways  de  Buenos  Aires;  whilst  shares  only  are 
represented  by  participations  in  the  Compagnie  Frangaise  de 
Tramways  et  d’Eclairage  Electriques  de  Shanghai  (the  French 
concession),  the  Shanghai  Electric  Construction  Co.  (the  inter- 
national concession  at  Shanghai),  and  the  Compagnie  de  Tramways 
et  d’Eclairage  de  Tientsin.  The  company  is  also  interested  in 
obligations  in  the  Tramways  de  Mexico,  the  Soci6t6  G6n6rale 
d’Entreprises  au  Canada  and  the  Sumatra  Caoutchouc  Co.  The 
accounts  show  a net  surplus  of  £21,000  for  1908,  which  has  allowed 
of  the  payment  of  a dividend  of  5 per  cent,  on  the  share  capital. 

The  Socidt6  Parisienne  pour  l’lndustrie  des  Chemins  de  Fer  et 
des  Tramways  Electriques,  of  75,  Boulevard  Haussmann,  Paris,  is 
representative  of  French  investment  companies.  It  has  a share 
capital  of  £2,000,000,  and  is  very  largely  interested  in  the  Paris 
Metropolitan  Railway,  the  Society  d’Electricitd  de  Paris,  and  the 
Jeumont.  manufacturing  works  known  as  the  Ateliers  de  Construc- 
tions Electriques  du  Nord  et  de  l’Est.  The  Soci6t<$  d’Elec- 
triciti':,  haB  large  works  at  Saint  Denis,  and  the  kilo- 
watt-hours of  consumption  which  in  1907-8  amounted 
to  33,864,000,  are  expected  to  exceed  54,000,000  Kw.-hours 
in  1908  9.  The  Society  Parisienne  also  has  investments  in  the 
Belgian  Gas  and  Electricity  Co.  of  the  Hainaut,  in  Belgian  and 
French  tramways,  the  Tramways  en  Itussie,  the  Cairo  Electric 
Railways  and  Heliopolis  Oases  Co.,  and  in  other  undertakings. 
The  net  profits  amounted  to  £132,000  in  1S08,  and  these  have  per- 
mitted of  the  distribution  of  6 per  cent,  on  the  share  capital. 

The  principal  feature  of  the  Belgian  and  French  investment 
companies,  of  which  only  a few  hive  been  referred  to,  is  that  the 


interests  assured  in  other  enterprises  are,  generally  speaking,  not  of  a 
temporary  character,  but  are  representative  of  what  may  be  termed 
permanent  holdings  in  so  far  as  the  duration  of  the  concessions 
owned  by  the  individual  undertakings  is  concerned.  The  circum- 
stance is  probably  partly  explained  by  the  fact  that  some  of  the 
tramways  or  lighting  works  are  initiated  either  in  Belgium  or 
France,  or  indicate  the  joint  endeavours  of  promoters  in  both 
countries.  But  no  general  policy  of  buyiDg  shares  or  bonds  for  a 
rise,  in  order  to  sell  at  a profit,  appears  to  be  pursued,  although 
such  a method  may  be  practised  in  isolated  instances  for  com- 
paratively small  parcels  of  securities. 


ARTESIAN  WELLS. 


Bv  W.  H.  BOOTH. 


In  London  the  action  of  the  Water  Board  recently  drew  attention 
to  the  question  of  independent  water  supplies.  For  very  large 
quantities  it  would  not  be  desirable  to  attempt  to  secure  water  by 
means  of  an  artesian  well,  though  there  are  some  few  wells  in 
London  which  yield  something  like  15,000  gallons  per  hour. 

But  any  place  may  count  upon  obtaining  a sufficiency  of  water 
for  boiler  feeding  purposes.  Even  a large  generating  station,  if  it 
has  water  for  condensing  purposes  unfit  for  boiler  feed,  may  obtain 
its  make-up  feed  from  a well. 

London  is  by  no  means  an  area  of  copious  supply. 
The  surface  stratum  next  below  the  merely  superficial  gravels  is 
the  London  clay.  This,  of  course,  is  waterless.  There  are  other 
sandy  and  clayey  beds  between  the  London  clay  and  the  chalk 
from  which  deep  wells  are  supposed  to  draw  their  supply  ; supposed, 
because  it  is  probable  that  much  of  the  supply  really  comes  ficm 
the  Thanet  sand  which  overlies  the  chalk.  The  chalk  surface  is 
undulating,  and,  therefore,  its  depth  below  surface  varies  with  the 
locality,  and  the  yield  of  water  is  also  very  variable.  There  is  one 
well  defined  area  of  so-called  dry  chalk  which  extends  from  about 
Deptford,  westwards  to  Newbury  in  Berkshire ; the  writer  has 
proved  the  comparative  dryness  of  this  band  of  chalk  at  numerous 
points  between  and  at  those  extremes. 

Tfiough  the  London  clay  and  the  chalk  beneath  it  are  practically 
horizontal,  this  dry  band  does  very  much  represent  the  edge  of  the 
so-called  London  basin,  in  so  far  as  to  the  south  of  the  band  the 
water  is  much  more  copious  and  stands  at  a higher  level  and  to  the 
north  it  is  also  more  copious,  but  partakes,  as  to  level,  of  the  general 
character  of  the  London  area  over  which  there  is  a slow  depression 
in  progress,  the  water-level  becoming  lower  every  year.  South  of 
the  dry  band  the  water-level  was  till  recently  maintained,  in  parts, 
nearly  20  ft.  above  the  surface.  This  seems  to  show  that  the  dry  band 
of  chalk  is  a band  of  compression,  past  or  through  which  water  cannot 
travel  from  the  southern  outcrop  in  a northerly  direction.  Hence 
the  overflowing  of  water  from  wells  pierced  on  the  south  side  of  Ihe 
dry  band,  one  of  which,  well  known  to  the  writer,  has  been  flowing 
since  the  year  1834.  This  well  probably  draws  from  the  Thanet  sand. 

It  is  a peculiarity  of  chalk  wells  when  bored  through  the  over- 
lying strata,  that  they  yield  water  very  much  less  hard  than  that 
from  boreholes  put  down  into  chalk  which  is  bare — that  is,  boreholes 
put  down  upon  the  surface  outcrop  of  the  chalk.  The  softness  is 
attributed  to  the  Thanet  sand  effect. 

Taking  England  generally,  (he  dip  of  the  various  rocks  is  so  great 
that  the  whole  surface  of  the  country  is  divided  into  a frequent 
s recession  of  dry  and  of  water-bearing  beds.  There  are,  therefore, 
very  £ood  prospects  at  all  places  of  some  supply  without  boring  to 
extraordinary  depths. 

There  are  few  spois  indeed  where  the  ordinary  factory  cannot 
obtain  a supply,  though  there  are  places,  of  course,  where  the 
artesian  engineer  would  hesitate  to  advise  even  the  attempt  to 
bore. 

Artesian  borings  divide  themselves  into  two  main  classes:  (a) 
those  bored  directly  into  the  water-bearing  Btratum  upon  its 
surface  outcrop  and  (b)  t*ose  bored  through  the  stratum,  at 
the  surface,  into  the  water-bearing  rock  below.  An  example  of  the 
first  would  be  a well  bored  on,  say,  the  downs  where  the  chalk  is 
at  the  surface,  while  all  the  London  chalk  wells  are  examples  of 
the  second  class.  This  second  class  cannot  usually  be  depended 
upon  to  give  the  same  free  and  copious  yield  as  can  the  first  clasp, 
because  the  supply  to  the  second  class  must  of  necessity  travel 
down  to  the  stratum  either  through  the  strata  above  or,  when  these 
are  impervious,  through  the  water-bearing  stratum  itself  from  its 
surface  outcrop.  As  in  the  case  of  London  wells,  the  outcrop  may 
be  miles  distant,  and  the  supply  is  limited  by  the  resistance  of  the 
stratum  to  horizontal  penetration. 

Speaking  generally,  water  does  not  travel  through  the  rocks  by 
penetration  of  the  actual  substance  of  the  rock.  Chalk,  for  example, 
is  by  no  means  a freely  pervious  rock.  The  water  travels  by  way 
of  fissures  or  along  the  veins  of  nodular  (lints.  Clay  will  not 
fissure  permanently,  and  is,  therefore,  practically  waterless. 
Fissures  are  produced  in  rocks  by  earth  movements,  and  are 
formed  in  clay  strata  equally  with  rock  Btrata,  but  in  clay  they 
automatically  close  owing  to  the  plasticity  of  the  material.  In  a 
hard  rock  they  do  not  close  so  completely,  and  form  a ready  passage 
for  water.  . - 

It  is  the  work  of  the  expert  to  estimate  the  probabilities  of  a 
supply  in  any  locality.  One  hears  a good  deal  of  the  diviner’s  art, 


bat  it  appears  to  be  chiefly  guess  work,  for  the  expert  artesian 
cnsineer  will  diagnose  a dozen  cases  with  greater  accuracy  than  the 
diviner.1  In  contemplating  the  putting- down  of  a well  one  must 
consider  wbat  is  the  stratum  to  be  tapped  ? How  far  is  it  below 
th°  surface  9 What  is  the  superficial  area  of  the  rain-receiving 
outcrop  which  feeds  the  rock  ? What  is  the  level  at  which  the 
stratum  is  drained?  For  this  determines  the  water  level  m the 
bore  hole.  This  is  very  important,  since  it  might  happen  that  the 
nroDOsed  stratum  at  the  intended  site  would  be  pierced  throug 
before  the  water  horizon  had  been  reached.  In  such  a case  the  next, 
lower  stratum  which  was  water-bearing  might  have  to  be  taPP*;d- 
On  the  water  level  much  depends.  If  the  water  rises  near  the 
surface,  it  may  be  drawn  by  a surface  pump,  or  it  may  be  lifted 
. hnrp  hv  an  air-lilt  pump.  But  if  the  water  level  is  far 

down  the  air-lift  pump  demands  a lot  of  power  to  work  it,  and  also 
obora  hole  very  much  deeper  than  the  water  level.  A low  level 
* n ‘ii  nffpn  Veauire  to  be  pumped  by  an  inserted  low  level  single- 
wen  to h5d  a pump  must  be  much  larger  than 

barrel  pump,  . iubes  Thus  each  case  must  stand 

S'ieEj  deSable  ft.,  the  .boft 

°a  1 \a  hT  estoated  with  fair  accuracy  beforehand,  because  any 
e«or  in  estimating  the  water-level  may  completely  change  the 

subsequent  dana stout  iron  or  steel  butt-jointed 

?r:  t3  tn  " London  well,  these  tubes  will  extend 

ri  thfsurta  e to  a point  15  or  20  ft.  in  the  chalk.  It  is  in  fixing 
from  the  surtace  io  p exhibit  carelessness  and 

IS  woSVy^t^ngrhVsand  above  the  chalk  to  creep  through 

t0TtheQnmrr  rocks  of  a loose  nature,  the  hole  may  require  lining 
In  some  rock  horizon.  . In  that  case,  the  pipes  must 

through  the  water  bearing  a writer  has  bored  wells 

bl-Pr  ^ered%hS  supply  from  three  separate  rocky  strata, 
I ltHgfrom  each  other  byy  strata  of  clay.  Such  cases  require 
divided  from  eaG  . , treatment,  so  as  to  secure  the  maximum 
particular  an  ^ e j rtant’  tbat  minute  records  of  the  stuff 
results,  should  be  kept  by  the  foreman  and  submitted  to 

fte  lftfog  .Ml  be  designed  f.t  .be  beet 

results. 


The  removal  of  boilers,  engines,  buildings,  &c.,  from  works 
their  conversion  to  electric  driving  sets  free  a large  amount  o 
space,  which  is  frequently  of  great  value  ; the  electric  motors  sub- 
stituted take  up  very  little  room,  and  can  be  mounted  on  walls  o 
overhead,  without  occupying  floor  space  at  all  MeBBrs.  Musgrave 
of  Bolton,  now  take  14  million  units  a year  from  the  Corporation 
supply,  and  have  reclaimed  g acre  of  land  formerly  occupied  by 

g eThea wafte  oT energy  in  shafting,  which  in  many  mills  amounts  to 
from  30  to  70  per  cent,  of  the  whole  consumption,  is  greatly 
reduced  by  the  adoption  of  electric  motors. 

By  the  reduction  in  capital  outlay,  the  assessments  for  rates  and 
taxes  may  also  be  reduced,  and  savings  are  possible  in  boiler,  fire, 
Sent  and  workmen’s  insurances-facts  which  are  oftey^ored 
when  a manufacturer  is  comparing  his  own  costs  with  an  offer  from 
an  outside  source,  as  these  charges  are  usually  allocated  to  general 
establishment  charges  by  accountants.  , , 

The  amount  of  waste  in  the  form  of  exhaust  steam,  waste  heat  or 
combustible  gas  in  the  Teesside  district  is  very  great,  it  has  not 
hitherto  been  utilised,  owing  to  the  absence  of  a market  for 
continuous  supply  of  energy  necessary  to  its  economica1  empoy 
ment.  It  is  only  by  co-operation  that  the  ideal  of  a 100  Per.c®  ■ 
load  factor  becomes  feasible ; and  this  ha®  now^ee°  acG°“?'^  to 
A network  of  mains  stretches  from  Blyth,  in  Northumberland,  t 
Loftus-in-Cleveland,  through  the  Northumberland  coalfield  and 


PROCEEDINGS  OF  INSTITUTIONS. 

Electricity  Applied  to  the  Redaction  of  Waste. 

By  A.  B.  Gbidley. 

(Abstract  of  paper  read  before  ^Cleveland  and  Dubham 
v Engineebing  Society. )| 

Dobing  the  last  10  or  15  years,  the  electrical  engineer  has  almost 
entirely  changed  the  leading  industries  on  Tyneside,  and  great 
progress  has  been  made  on  Teesside,  although  a public  supply  of 
electricity  on  a comprehensive  scale  was  not  seriously  attempted 
elecincipy  * private  plants  have  been  superseded,  and 

.“ion. to*.  been  .bn.  do.n 
noiewe  om„rapncv  use.  The  two  main  principles  governing 
excep  g decreased  capital  outlay  per  kilowatt,  and  the 

effert  of'the  diversity  factor.  The  big  supplier  has  the  advantage 
not  only  in  the  purchase  of  plant,  bat  also  in  the  reduction  of  coal 

stores  labour  and  repairs,  while  the  power  user  benefits  by  a 
stores  laoour  a f through  duplicate  mains  from  several 

SSonnectel  gleXg  station!  Although  the  supply  of  power 
to  a colHery  would  seem  difficult  to  justify  no  fewer  than  45 
collieries  i Jthe  district  are  being,  or  about  to  be,  supplied  from  the 

PUprriprfence  on  the  North-East  Coast  shows  that  works  whose 
installations  aggregate  120,000  kw.  can  be  supplied  with  40,000  kw. 

. nlant-  if  these  works  had  their  own  generating  plant,  about 

106  OM  kw.  would  have  to  be  installed,  costmg 060*000“ 
the  supply  authority’s  capital  outlay  would  be  only  £1,060,000. 
There  F^afill  in  the  district  some  200,000  h.p.  not  yet  electrically 
operated,  and,  calculating  on  the  same  basis  for jtbe  supply  of  this, 
there  would  be  a capital  saving  of  the  order  of  £2,750,000. 

In  addition  to  the  saving  of  labour  due  to  the  concentration  of 
the  generating  plant  in  large  units,  there  is  a saving  in  labour  in 
the  works  supplied ; one  man  can  look  after  1,000  h p.  of  motors  of 
various  sizes^and  there  is  a saving  due  to  the  absence  of 
™al  and  ash  handling,  Ac.  Mr.  C.  H Merz  has  pointed 
out  that  if  all  the  colliery  owners  in  the  district  purchased 
their  coal  from  an  outside  source,  1,750,000  tons  of  coal  per  annum, 
worth  say  £500,000,  would  be  set  free  for  sale ; and  Mr.  Beilby 
states  that  if  the  power  used  in  all  our  factories  and  mines  were 
.implied  from  central  .fttion.,  .be  ce.l  u.ed-.Uty 
year  at  present-could  be  reduced  by  one-half,  representing  an 
annual  saving  of  over  £11,000,000,  and  materially  prolonging  the 
life  of  the  British  coalfields.  The  local  Power  Supp  y Co.  having 
complained  of  the  excessive  charges  for  carriage  of  coal,  the  railway 
company  showed  that  the  demand  for  coal  from  the  works  supplied 
by  the  company  had  fallen  off  to  a trifling  amount,  while  the  coal 
consumed  by  the  company  was  far  less  than  the  previous  aggregate 
consumption  of  the  works  supplied.  There  is  also  a Bubatentia 
saving  in  water,  which  is  of  great  importance  to  local  authorities 

and  their  ratepayers.  .... 

The  use  of  electric  power  reduces  waste  of  time,  owing  to  the  rapid 
acceleration  obtained  with  electric  motors,  which  is  typically 
illustrated  in  the  electrification  of  railways  ; this  further  results  in 
increased  mileage  from  a given  amount  of  rolln  g stock,  a better 
service,  and  a greater  volume  of  traffic. 


Tyneside,  across  the  Tyne  in  two  places,  through  the  East  Durham 
Coalfield  to  the  Iron  Mines  District,  with  numerous  branches, 
loops  and  connections  with  important  centres.  Eight  power 
stations  are  in  operation,  and  three  others  are  under  construction. 
Tli3  main  regulating  coal-fired  stations  are  at  Carville  and  Grange 
town-  the  waste-heat  stations  at  Blaydon,  Weardale,  Newport, 
Bankfoot  and  Tees  Bridge,  are,  or  will  be,  run  at  their  full  capacity 
day  and  night.  There  is  now  no  difficulty  in  disposing  of  as  much 
energy  as  can  be  generated  from  waBte  heat  m the  district,  and 
the  owner  of  the  waste  heat  receives  energy  for  his  own  use .at the 
lowest  rates,  while  a reliable  stand-by  is  secured  by  the  link  ng-up 
of  each  waste-heat  station  to  the  transmission  system.  While  the 
erection  of  a number  of  small  waste-heat  stations  appears  to  be 
in  contradiction  to  the  policy  of  centralisation,  it  should  oe  remem* 
bered  that  each  of  these  stations  is  run  constantly  at  full  load,  so 
that  there  is  a very  large  number  of  units  generated  over  which  to 
spread  the  increased  capital  and  operating  charges,  and  at  the 
same  time  the  distance  of  transmission  to  the  point  of  use  is 
reduced.  Although  figures  cannot  be  given,  in  no  case  has  a pro- 
posal on  co-operative  lines  been  submitted  to  a waste-heat  owner 
that  has  not  ultimately  been  accepted  by  him.  The  accompanying 
diagram,  fig.  1,  shows  the  result  of  the  system  at  the  works  of  the 


Weardale  Steel,  Coal  and  Coke  Co.,  Ltd.,  the  space  between  the 
upper  and  lower  lines  showing  the  energy  sold  to  outside 

C0Ijii  addition  to  actual  economies,  benefits  are  derived  from  the 
increased  output  due  to  the  adoption  of  electric  driving,  with  itB 
higher  speed  and  even  turning  moment ; extensions  of  manufactur- 
ing plant  are  also  facilitated,  at  small  outlay.  Perhaps  the  most 
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important  point  of  all  is  the  general  supply  of  power  at  prices 
comparable  with  those  charged  in  water-power  localities,  attracting 
new  industries  to  the  district,  with  the  accompanying  increased 
employment  and  prosperity. 

In  discussing  the  price  of  electrical  energy,  both  producers  and 
consumers  have  drifted  into  the  bad  habit  of  reducing  their  calcu- 
lations to  cost  per  unit.  This,  by  itself,  conveys  no  information  of 
material  importance  ; it  must  be  accompanied  by  a definite  state- 
ment as  to  load  factor,  total  annual  consumption,  &c.  It  is  this 
fact  which  is  leading  all  suppliers  of  electricity  for  power  purposes 
who  really  appreciate  the  economics  of  electricity  supply  to  avoid 
the  quotation  of  flat  rates,  as  they  may  be  unfair  to  both 
parties.  A charge  which  is  framed  to  cover,  first,  the  capital  and 
fixed  costs,  and  secondly,  the  running  or  variable  costs  of  giving  the 
supply,  is  sound.  Capital  cost  is  of  paramount  importance.  The 
varying  conditions  are  met  by  a tariff  based  on  a fixed  charge  per 
kilowatt  or  e.h.p.  demanded — which  demand  is  not  “peak,”  but 
an  average  taken  over  half-hourly  periods — plus  a running  charge 
per  unit  consumed,  as,  for  example,  £1  per  quarter  per  e.h.p. 
demanded,  plus  -3  or  ’25d.  per  unit.  Such  a tariff  is  embodied  in 
fig.  2,  which  shows  the  average  price  per  unit  at  different  load 
factors. 


The  Development  of  the  Large  Gas  Engine.* 


Though  Mr.  Bechtel’s  recent  paper  on  the  above  subject  was 
largely  ba:ed  on  his  particular  knowledge  of  the  Nurnberg  gas 
engine,  it  may  usefully  be  read  as  showing  the  general  status  of 
large  gas  engines.  In  ord  r to  give  an  idea  of  the  extent  to 
which  these  are  now  employed,  the  author  gives  a table  of 
engines  of  1,000  b.h.p.  and  upwards.  The  total  is  about 
1,030,000  b.h.p.  Nearly  850,000  of  this  is  driven  by  blast-furnace 
gas,  and  68,000  by  coke-oven  gas.  Producer  gas  drives  36,000 ; 
town  gas  nearly  25,000  ; and  natural  gas — all  in  the  United  States 
— nearly  50,000.  Driving  dynamos,  there  are  over  515,000  b.h.p.  ; 
blowing  engines  aggregate  404,000  b.h.p,  ; rolling  mills  nearly 
17,000;  other  purposes  about  54,000  b h.p.  Electricity,  therefore, 
has  benefited  to  the  extent  of  one-half  the  total  power  developed, 
as  Thwaite  anticipated.  Turning  now  to  the  countries  where 
the  large  gas  engine  has  been  chiefly  developed,  we  find  that 
Germany  leads  with  nearly  482,000  b.h.p.;  the  United  States, 
though  late  in  the  field,  stands  for  337,000  b.h.p  ; Belgium  possesses 
about  51,000  b h.p.  ; Great  Britain,  24,986 ; France,  about  55,000  ; 
Austria  a little  over  25,000;  other  countries  aggregate  some  65,000. 
There  is  no  reason  why  Great  Britain  should  lag  behind  Germany, 
almost  her  equal  in  iron  production,  for  all  the  blast  furnaces  in 
Great  Britain  are  close  to  great  industrial  centres  requiring  power. 
Moreover,  the  use  of  blast-furnace  gas  was  first  shoivn  to  be 
possible  by  an  Englishman,  and  the  gas  was  first  used  in  a gas 
engine  in  Scotland.  The  only  reason  must  surely  be  sought  in  the 
supineness  of  those  who  might  have  benefited  by  what  Germany 
has  gained  so  much  in  carrying  out. 

Mr.  Merz  is,  we  believe,  on  record  as  having  endeavoured  to  show 
that  with  a gas-engine  plant  there  must  be  also  a steam  plant  as  a 
stand-by.  Mr.  Bechtel  points  out  in  answer  to  this  that  on  the 
Continent  there  are  numerous  works  entirely  denuded  of  steam 
plant.  There  is  a steamless  plant,  for  example,  at  Hay  ingen,  where, 
when  furnaces  are  started  up,  the  blowing  plant  is  driven  by  elec- 
tric motors  from  a plant  several  miles  distant.  Another  steamless 
plant  is  that  at  George-Marienhiitte,  at  Osnabriick.  The  works 
there  are  all  electrically-driven,  the  motive  power  being  entirely 
gas  ; while  at  the  Haspe  works  in  Westphalia,  producers  have  been 
erected  to  supplement  an  insufficient  gas  supply  from  the  furnaces. 
Thus,  there  is  no  reason  at  all  to  maintain  steam  plant,  and  such 
statements  are  unfair,  and  show  want  of  inquiry  into  facts. 

Then  much  is  heard  of  the  heavy  upkeep  of  gas  engines.  At  11 
iron  and  steel  works  the  annual  costs  of  repairs  and  repair  wage3  are 
only  1 to  2 per  cent,  of  the  first  cost  of  the  gas  plant  itself.  The 
2 per  cent,  rate  refers  only  to  older  plantB.  The  following  costs  of 
repairs  per  kilowatt-hour  are  given  with  plant  load  factors  of 
various  degrees: — 


Load  faotor. 


57 
665 
62  5 
330 
660 


per  cent. 

it 

n 

>i 

ii 


Cost  per  KW.-hour 
in  pence. 

...  001000 
...  0-00876 
...  0-01220 
...  0 01300 
...  0 00640 


The  average  is  0-00851d.  per  unit.  Thus,  if  so  much  as  2 per 
cent,  be  allowed  for  repairs  and  7 per  cent,  for  depreciation  and 
4 per  cent,  for  interest,  the  total  charge  for  a 1,000-b  h p.  plant  will 
be  24s.  per  B.H.p.-year  and  about  19s.  for  a plant  of  2,000  b.h.p. 

About  1 gramme  of  oil  per  b.h.p.  per  hour  will  run  the  engine, 
dynamo  and  auxiliaries.  This  amounts  to  2,111  gallons  per  year, 
at  Is.  6d.  to  Is.  9d.  per  gallon. 

A 2,000-h.p.  gas  blowing  plant  ran  during  19  months  13,639'5 
hours,  and  stood  for  230'5  hours.  The  plant  wages  were  £662 ; 
materials,  oil,  waste,  &c.,  cost  £665,  and  repairs  £133  ; the  total 
cost  of  running  was  £1,460,  or  0 0128d.  per  b.h.p -hour.  The 
stoppages  were  only  such  as  were  required  for  tap  hole  repairs  to 
the  furnaces. 


The  cost  of  attendance  is  to  be  determined  by  taking  one  un- 
skilled labourer  as  oiler  for  each  tandem  engine,  and  for  two 
tandem  engines  together,  or  a twin  tandem,  one  driver  per  shift. 
Tandem  engines, engines  with  two  double-acting  cylinders,  are 
built  in  fiees  of  from  400  to  3,000  b.h.p.,  and  the  wages  cost  is 


* “ The  Nurnberg  Gas  Engine,”  by  Bicbard  Bechtel ; paper  read 
before  the  Birmingham  Association  of  Mechanical  Engineers. 


relatively  smaller  for  the  larger  sizes.  The  manager  of  one  of  the 
largest  ironworks  reports  that  in  his  own  experience  the  cost  of 
upkeep  and  repairs  has  been  considerably  less  for  gas  plant  than 
for  steam  plant  of  the  same  output.  In  the  face  of  all  this  evi- 
dence, there  can  no  longer  be  any  justification  for  refusing  to 
accept  modern  gas  engines  on  the  score  of  unreliability. 

That  there  have  been  failures,  goes  without  saying;  but  certain 
failures  that  have  occurred  have  been  almost  invited,  for  they 
have  been  due  to  an  improper  choice  of  plant.  Steam  plant  has 
been  known  to  fail  even  when  the  engiaes  have  been  copies  or 
attempted  copies  of  some  well-proved  design.  With  gas  engines, 
as  with  steam  engines,  there  are  makers  and  makers,  and  it  is 
the  province  of  the  engineer  to  select  the  right  maker. 

The  author  puts  in  a special  plea  for  his  own  engine,  to  the  effect 
that  in  all  cases  where  the  manager  and  staff  have  become  familiar 
with  the  engine  it  has  again  been  installed  when  an  extension  or 
alteration  has  become  necessary. 

Considering  how  immense  has  been  the  output  of  electrical 
machinery  that  the  blast-furnace  gas  engine  has  brought  about,  it 
is  a pity  that  our  own  ironmasters  have  done  so  little  to  help  the 
electrical  industry,  and  that  the  electrical  engineer  has  in  turn  done 
so  little  towards  persuading  the  ironmasters  out  of  their  time-worn 
groove.  That  an  awakening  is  now  in  progress,  however,  may  be 
gathered  from  the  foregoing  abstract  of  Mr.  Gridley’s  paper,  which 
indicates  the  vast  possibilities  of  electrical  development  from 
waste  heat. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  m our  possession. 


Samples  with  Tender. 

Among  recent  specifications  issued  for  arc  lamps  was  one 
in  which  80  lamps  in  all  were  asked  for,  both  alternating 
and  continuous  current.  These  lamps  were  to  burn  four  in 
series,  and  the  specification  stated  that  four  lamps  of  each  sort, 
eight  lamps  in  all,  must  be  sent  with  the  tender.  It  is 
therefore  obvious  that  if  there  were  10  films  tendering  for 
this  contract,  the  total  number  of  lamps  supplied  to  satisfy 
the  requirements  for  80  lamps  would  be  practically  double 
that  number. 

As  you,  Sirs,  have  always  taken  up  a strong  position  in 
regard  to  such  improper  clauses,  we  draw  your  attention  to 
this  matter  in  the  hope  that  some  way  may  be  found  to 
remove  such  unfair  impositions  from  an  industry  which  is 
already  sufficiently  handicapped. 

One  of  the  Tenderers. 

[The  samples  would,  presumably,  have  been  returned,  but 
the  requirement  in  question  was  certainly  unreasonable  ; 
after  two  or  three  tenders  had  been  selected,  it  might  have 
been  in  order,  but  not  before. — Eds.  E.R.] 


X-Ray  Tubes. 

I am  interested  in  the  construction  of  a form  of  apparatus 
in  which  the  maintenance  of  a constant  degree  of  vacuum 
is  essential,  and  shall  be  glad  of  any  hints  as  to  how  this 
may  best  be  ensured. 

Is  the  phenomenon  of  the  degree  of  vacuum  increasing 
with  use  peculiar  to  X-ray  tubes,  as  distinct  from  other  forms 
of  vacuum  tubes  ; and,  if  so,  why  ? 

Jacey.  - 


Electric  Lighting  Acts  (Amendment)  Bill. 

The  arguments  put  forward  by  “ Another  Borough  Elec- 
trical Engineer  ” I am  afraid  will  not  create  much  support  for 
a Bill  intended  to  grant  such  wide  powers  as  are  demanded 
by  the  proposed  Electric  ‘Lighting  Acts  (Amendment)  Bill. 

1 always  understood  that  the  cry  for  statutory  powers  to 
do  wiring  work  was  based  on  the  ground  that  it  should  be 
done  on  free  wiring  or  instalment  lines  (otherwise  as  cheaply 
as  possible)  to  compete  with  gas  companies  ; it  is  news  to 
me  to  learn  that  the  powers  are  wanted  to  improve  the 
quality  of  the  wiring  work  as  much  as  anything  else. 

Perhaps  “Another  Borough  Electrical  Engineer”  can 
explain  how  the  work  of  these  plumbers,  decorators,  &c.,  is 
passed  and  connected  up  to  his  supply  if  the  same  is  not  up 
to  his  tests  and  rules,  as  his  remarks  would  have  everyone 
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infer.  A very  large  amount  of  wiring  is  done  by  this  class 
of  workman  at  prices  which  would  not  pay  a municipal 
wiring  department  or  the  writer,  but  all  the  same  it  gets 
connected  up,  and  the  legitimate  contractor  has  to  face  this 

competition.  . . L.  ■ 

“Contractor’s”  contention  is  that  it  is  practically  impos- 
sible for  a municipal  wiring  department  to  pay  at  the  wiring 
prices  prevailing  to-day,  and  I am  sure  anyone  intimately 
acquainted  with  this  branch  of  electric  lighting  will  agree 

with  him.  . 

“ Borough  Electrical  Engineer  must  live  in  some  place 
unknown  to  the  ordinary  contractor,  and  I would  advise 
him  not  to  disclose  his  identity,  otherwise  his  district  may 
be  invaded  by  a few  more  men  anxious  to  find  a spot  where 
good  work  is  appreciated,  although  probably  not  insisted  on. 

The  lines  on  which  he  runs  his  free  wiring  department 
in  conjunction  with  his  two  real  electrical  contractors  (who, 
by  the  bye,  do  not  sell  electric  lamps)  are  distinctly  unique, 
and  I would  ask  him  for  what  purpose  he  employs  a staff  of 
electricians  when  they  do  not  do  the  work  they  are  specially 
engaged  for  ? Free  wiring  by  a corporation  is  to  be  done  as 
cheaply  as  possible,  consistent  with  a good  installation,  and 
surely  a properly  organised  branch  of  wiremen,  under  the 
supervision  of  a competent  engineer,  ought  to  be  able  to  do 
an  installation  at  a lower  cost  than  any  contractor  could, 
especially  as  the  former  has  only  to  avoid  making  a loss, 
whilst  the  latter  has  to  be  sure  of  a profit. 

I am  unable  to  reply  to  “ Another  Borough  Electrical 
Engineer’s”  question  concerning  the  prospective  electrical 
consumer  who  intends  using  gas  for  another  year,  as  he 
puts  forward  no  facts,  giving  only  his  own  feelings  on  the 
matter ; but  even  if  there  were  dozens  of  these  cases  each 
year,  and  it  was  proved  that  in  each  case  the  consumer 
would  have  had  electric  light  installed,  it  would  be  an 
expensive  departure  to  install  wiring  departments  to  secure 
them. 

“Borough  Electrical  Engineer”  does  not  intend  to  see 
the  strength  of  “Contractor’s”  arguments;  if  the _ positions 
were  reversed,  and  the  former  could  see  a possibility  of  his 
losing  his  living  and  his  money  invested  in  his  business 
through  unnecessary  and  unwarranted  encroachments  by  the 
latter”  then  perhaps  he  would  admit  that  the  4s.  2d.  in  the 
£ or  the  Id.  rate  is  hardly  the  point  at  issue. 

~ Municipalities  do  not  need  to  speculate  with  the  rate- 
payers' money  by  entering  into  this  field,  where  competition  is 
already  so  keen  that  its  effect  is  felt  on  the  quality  of  the  work 
done ; their  representatives,  the  borough  electrical  engineers, 
could,  with  beneficial  results  to  their  respective  stations, 
devote  a little  more  of  their  attention  to  the  business  they 
are  expected  to  manage  by  maintaining  a contiituous  and 
steady  supply,  and  by  seeing  that  their  consumers’  installa- 
tions are  fitted  up  as  they  should  be. 

The  materials  used  and  the  workmanship  are  seldom  even 
superficially  examined,  and  the  test  and  the  passing  of  the 
installation  is  left  to  the  jointer  and  meter-fixer. 

Repeatedly  one  can  read  in  the  daily  papers  of  towns  in 
darkness  through  burnt-out  cables  or  machine  breakdowns 
(faults  which  under  proper  management  should  not  occur), 
and  it  is  extinctions  Buch  as  these  which  form  the  most 
powerful  argument  a canvasser  has  to  meet  when  applying 
for  new  customers  ; he  is  not  called  upon  to  prove  that  his 
installation  work  will  be  done  properly,  but  how  will  the 
electric  light  bill  compare  with  the  gas  bill  ? and  can  the 
supply  be  relied  upon  now? 

A large  number  of  municipally-managed  electric  light 
stations  do  not  pay  for  one  or  more  reasons,  and  I think 
it  is  to  be  regretted  that  “ Borough  Electrical  Engineer  ” 
and  many  of  his  colleagues  should  make  such  frantic  efforts 
to  start  wiring  departments  when  few  contractors  can  even 
manage  to  scrape  along.  To  expect  the  majority  of  these 
stations  to  become  remunerative  by  the  simple  addition  of  a 
wiring  section,  which  would  have  to  stand  up  against  an 
army  of  established  contractors,  fighting  in  many  cases  for 
their  lives,  is,  in  my  opinion,  very  bad  business. 

I think  if  more  of  these  stations  were  run  by  men  with 
commercial  as  well  as  electrical  experience,  many  of  them 
would  have  a different  tale  to  tell,  and  would  not  even 
attempt  to  hold  wiring  contractors  responsible  for  the 
present  state  of  their  undertakings. 

Municipal  finance  is  generally  regarded  with  suspicion, 


and  to  most  people  who  come  in  contact  with  it,  the  prospect 
of  any  addition  to  present  operations  is  cause  for  alarm. 

As  an  illustration  of  what  is  going  on  to-day  in  the  town 
from  which  I am  writing,  I will  mention  the  following  : 
The  tramway  department  pays  the  electric  light  department 
(both  municipal)  about  20  per  cent,  more  for  its  current  per 
unit  than  an  ordinary  consumer  can  obtain  it  for  for  power 
purposes  on  certain  rates  ; the  tramway  demand  is  a regular 
one,  and  can,  of  course,  be  estimated  for  in  advance,  yet  a 
consumer  with  his  uncertain  consumption  obtains  better 
terms,  and  on  lines  such  as  these  we  must  concede  the 
wiring  departments  would  be  run  and  shown  to  pay. 

Borough  electrical  engineers  are  responsible  for  the 
existence  of  the  jerry  wireman,  and  it  is  surprising  that 
they  cannot  bring  themselves  to  acknowledge  this  fact ; if 
they  wish  to  exterminate  him,  why  not  do  it  now  with  the 
weapons  they  are  armed  with  ? 

Another  Contractor. 


Failures  of  Exciters. 

I shall  be  glad  to  learn  the  many  causes  of  this  trouble, 
and  how  to  remedy  the  same.  The  experience  of  some 
engineers  who  have  had  to  contend  with  these  difficulties 
would  be  welcome. 

H.  G.  J.  Barrow, 

Colliery  Manager. 

Maesteg,  August  5th , 1909. 


TESTING  CONDENSERS  FOR  LEAKAGES. 


By  “HARBEE.” 


Every  year  the  number  of  condensing  plants  (chiefly 
surface  condensers)  installed  is  rapidly  increasing,  and 
competition  is  becoming  keener  between  engine  builders 
with  regard  to  water  consumption  or  pounds  of  water  per 
b H.p.-hour  on  the  various  engines.  These  tests  are  often 
carried  to  the  third  decimal  place. 

If  this  minute  estimation  is  likely  to  continue,  I think  it 
high  time  we  had  it  more  widely  known  how  simple,  yet  very 
reliable,  tests  can  be  made  for  leaky  condensers.  The 
makers’  usual  practice  is  to  put  a light  water  pressure,  first 
on  cooling  surface  side  and  afterwards  on  condensed  water 
side,  at  the  same  time  carefully  looking  out  for  any  water 
trickling  through. 

The  station  engineer,  if  doubtful,  will  run  condensing  plant 
for  several  houtf  with  only  circulating  water  going  through 
the  cooling  surface,  and  carefully  note  if  any  condensed 
water  is  thrown  up  by  the  pump.  Both  of  these  methods 
for  ordinary  working  conditions  may  suffice,  but  for  a 
close  competitive  test  they  would  not  be  to  my  mind 
sufficiently  accurate,  because  I have  known  the  behaviour  of 
leakages  to  be  very  different  when  both  waters  are  going 
through,  than  when  one  only  is  used.  My  contention  is  that 
a condenser,  like  any  other  machine,  should  be  tested  under 
its  full-load  working  conditions,  and  so  far  as  I know,  there 
is  no  mechanical  means  of  doing  this,  it  is  purely  one  for 
chemistry  and,  personally,  I consider  the  silver  nitrate  test  for 
chlorine  or  chloride  to  be  the  most  suitable. 

Even  in  the  hands  of  an  amateur  it  is  possible  to  trace 
salt  in  water,  although  it  may  be  only  one  part  of  salt  to  one 
hundred-thousand  parts  of  water.  Therefore  the  leakage, 
however  slight,  is  quickly  disclosed  by  the  test  mentioned. 

The  water  frequently  used  for  cooling  purposes  is  that 
generally  known  as  surface  water,  drawn  from  rivers,  canals, 
&c.,  and  such  is  always  found  to  contain,  among  other 
things,  sodium  chloride,  or  common  Balt,  in  variable  quan- 
tities. This,  together  with  the  fact  that  condensed  water 
should  never  contain  sodium  salts,  enables  one  to  make  a 
very  reliable  test  for  any  leakage  in  a condenser.  To  carry 
out  the  test,  we  shall  require  a standard  solution  of  silver 
nitrate,  which  can  be  purchased  from  any  qualified  chemist, 
or  to  those  who  care  to  make  it  themselves,  the  particulars 
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are  as  follows  : — Dissolve  2'394  grams  of  pure  recrystallised 
silver  nitrate  in  distilled  water,  and  make  solution  up  to 
1 litre.  We  shall  also  require  a solution  of  potassium 
chromate,  made  by  dissolving  potassium  chromate  in  distilled 
water  ; one  part  of  chromate  to  10  parts  by  weight  of  water. 

This  potassium  chromate  solution  is  used  as  a colour 
indicator.  The  principle  upon  which  the  indicator  depends 
is  that  silver  combines  with  chlorine  in  preference  to 
chromic  acid,  and  that  accordingly  no  red  chromate  of  silver 
is  capable  of  being  formed  so  long  as  chlorides  are  in  the 
water,  but  that  red  chromate  of  silver  instantly  forms  the 
moment  nitrate  of  silver  is  in  the  slightest  excess.  There- 
fore, if  we  take  a sample  of  water  known  to  contain 
chlorine  salts,  and  into  this  drop,  spot  by  spot,  the  silver 
nitrate  solution,  a white  precipitate  of  chloride  of  silver  will 
form,  and  continue  to  do  so,  until  all  the  chlorine  in  the 
water  has  been  precipitated.  But,  as  will  be  seen  upon 
making  the  experiment,  there  is  a difficulty  in  observing  the 
exact  point  at  which  the  formation  of  the  precipitate  ceases, 
and  this  difficulty  is  overcome  by  the  use  of  the  colour 
indicator,  potassium  chromate. 

The  details  of  analysis  are  as  follows  : — Measure  out  care- 
fully 50  cubic  centimetres  of  the  condensed  water,  which 
should  then  be  passed  through  a filter  paper  into  a clean 
porcelain  dish.  To  this  add  about  half  a dozen  spots  of  the 
colour  indicator,  potassium  chromate,  at  the  same  time 
stirring  with  a glass  rod,  the  colour  of  the  water  then  will  be 
distinctly  yellow  ; this  being  so,  the  silver  nitrate  solution, 
which  should  be  contained  in  a properly  graduated  burette, 
is  carefully  dropped,  spot  by  spot,  into  the  water,  which 
should  be  constantly  stirred  the  whole  of  the  time.  As  will  be 
observed,  the  first  few  spots  will  become  red  directly  they 
touch  the  water  and  die  away  to  a pale  yellow  on  stirring,  that 
is,  if  sodium  chlorides  are  present.  The  dropping  in  of  silver 
nitrate  solution  should  be  continued,  as  well  as  the  stirring, 
until  the  water  becomes  permanently  red. 

The  very  earliest  moment  at  which  the  chromate  of  silver 
begins  to  form,  or  the  redness  becomes  persistent,  the  addi- 
tion of  silver  solution  should  be  stopped  and  the  amount 
used  read  off  from  the  graduated  burette  ; from  this  we  can 
ascertain  the  quantity  of  salt  present  in  the  water. 

One  cubic  centimetre  of  silver  nitrate  solution  practically 
corresponds  to  one  grain  of  salt  per  gallon  of  water.  If  on 
adding  the  first  one  or  two  spots  of  silver  nitrate  solution, 
the  condensed  water  (which  had  previously  been  coloured 
by  indicator)  becomes  permanently  red,  it  is  quite  certain 
that  there  is  little  or  no  salt  in  the  water,  consequently 
the  condenser  may  be  considered  quite  bottle  tight.  If, 
on  the  other  hand,  it  requires  several  cubic  centimetres  of 
silver  nitrate  solution  to  bring  about  a permanent  red  colour, 
then  the  condenser  is  certainly  leaking  ; to  what  extent  may 
be  judged  by  the  quantity  of  salt  found  to  be  present. 


NAVAL  VOLTAGES. 


On  board  a warship  it  is  necessary  to  fix  some  standard  of 
voltage  that  will  serve  a variety  of  purposes.  The  e are  the 
ship  lighting,  the  various  motors,  the  searchlights ; and  now 
even  the  gun  ancl  telephone  circuits  are  beginning  to  derive 
their  energy  from  the  ship’s  dynamo. 

The  problem  of  settling  what  voltage  is  most  suitable  for 
general  service  purposes,  is  not  quite  so  easy  as  it  might 
appear  at  first  sight.  Until  recently  80  volts  was  considered 
sufficient,  but  latterly  it  has  been  found  necessary  to  increase 
this  amount  up  to  200  and  even  more. 

The  reason  why  so  low  a voltage  was  originally  selected  is 
to  be  traced  to  the  introduction  of  the  searchlight.  When 
men-of-war  were  first  supplied  with  dynamos,  the  sole  raison 
d'etre  of  the  dynamo  was  the  searchlight  ; accordingly  all 
instruments  were  calibrated  to  suit  the  searchlight  dynamo, 
the  voltage  of  which  was  fixed  by  the  requirements  of  an  arc 
light,  with  the  customary  ample  margin  of  safety  to  allow 
for  contingencies. 

The  arc  light  requires  at  least  40  volts  to  work  satis- 
factorily, was  the  argument ; there  are  certain  losses  to  be 
allowed  for  ; also  it  may  bo  desirable  on  occasion  to  burn 
the  light  at  a distance  from  the  ship,  incurriug  furthpr 


losses  in  the  long  feeders  necessary.  We  can  afford  to  be 
generous  ; let  us  double  the  minimum  voltage  required. 

Accordingly  a searchlight  resistance  was  designed  to 
absorb  the  surplus,  and  80  volts  became  the  standard 
pressure. 

Later,  when  electric  light  waB  introduced  as  an  alterna- 
tive to  the  “ purser’s  dip,”  it  was  necessary  to  proceed  with 
caution,  as  behoved  the  pioneers  of  a rash  experiment. 

Eighty-volt  lamps  were  chosen,  to  suit  the  ship’s  dynamo, 
and  on  rare  occasions,  when  steam  was  raised  in  the  ship’s 
boilers,  the  officers  basked  in  the  luxuriant  brilliance  of  the 
Ediswan  lamp.  Slowly  the  electric  light  crept  through  the 
stages  of  luxury  and  convenience  until  it  became  a necessity, 
and  the  lighting  of  the  ship  became  perhaps  the  most  impor- 
tant duty  that  the  dynamo  pei formed.  True,  it  could  light 
the  searchlight  when  required,  but  that  was  now  quite  a side 
issue. 

Gradually  experimental  motors  began  to  make  their 
appearance.  The  manner  in  which  the  engineer  had  wrested 
the  capstan  from  his  grasp  was  always  a sore  point  with  the 
sailor,  and  it  lay  to  the  honour  of  the  torpedo  man  to  reclaim 
it.  A cautious  Admiralty  at  length  presented  the  torpedo 
staff  with  an  electric  capstan  to  play  about  with.  True,  they 
refused  to  go  to  the  expense  of  providing  him  with  a really 
efficient  toy,  but  since  they  placed  it  on  the  quarterdeck 
where  it  was  not  of  much  use  to  any  one,  this  did  not  matter 
a great  deal.  If  it  was  really  required,  the  motor  could  be 
disconnected  and  bars  shipped  in  the  ordinary  way  for  work- 
ing it  by  hand. 

The  torpedo  man,  however,  refused  to  be  discouraged  ; he 
made  the  best  of  circumstances,  and,  wading  through  an 
unmerciful  amount  of  chaff,  at  length  succeeded  in  getting  a 
footing.  Electric  motors  began  to  appear  in  all  parts  of  the 
ship. 

In  the  ammunition  hoists,  the  turrets,  and  the  ventilating 
plant  step  by  step,  hydraulic  machinery  and  steam  began  to 
give  place  to  electricity.  Finally  the  boat  hoist  was  re- 
captured from  the  engine  room,  after  a stout  resistance,  and 
the  engine-room  staff  was  driven  below,  behind  the 
armoured  belt.  The  dynamos  were  further  called  upon  to 
supply  the  initial  current  for  wireless  telegraphy — and  all 
this  on  80  volts.  Through  all  its  evolution  from  two  poles 
to  six,  from  gauze  to  carbon  brushes,  the  Gramme  ring, 
drum  armature,  lap  winding  and  wave,  the  dynamo  sang  its 
old  refrain,  “Foity  volts  for  the  arc  light  and  forty  to 
spare.”  No  matter  that  the  distant  glow  lamps  began  to 
grow  dim,  and  the  motors  ran  slow.  Larger  cross-section 
in  the  feeders  and  lower  voltage  lamps,  was  the  reply.  But 
this  sort  of  thing  could  not  go  on  indefinitely.  Desperate 
characters  among  the  torpedo  staff  urged  a few  more  revolu- 
tions out  of  their  dynamos  and  manipulated  their  instru- 
ments. It  was  whispered  that  voltmeters  had  come  back 
to  the  dockyards  registering  as  much  as  5 volts  under 
standard,  and  engineers  began  to  complain  about  the  coal 
consumed  for  the  number  of  wTatt-hours  logged. 

The  matter  was  serious,  and  called  for  immediate  action. 
Something  had  to  be  done,  and  the  Admiralty  decided  to  do 
it  handsomely  ; with  unprecedented  generosity  they  presented 
the  torpedo  staff  with  another  120  volts. 

It  was  a big  leap  ; the  note  of  the  dynamo  became 
changed.  The  glow  lamps,  the  motors,  the  wireless  trans- 
former, was  the  cry,  let  the  searchlights  come  in  where  they 
can. 

And  now  mark  the  irony  of  fate.  The  two  searchlights, 
one  on  either  side  of  the  bridge,  have  been  multiplied  by 
four ; the  wireless  transformer  has  given  place  to  a motor 
alternator.  Busy  bodies  are  introducing  low-voltage  lamps 
of  high  efficiency  which  bid  fair  to  oust  the  carbon -filament 
lamp,  dynamo  firing  has  superseded  battery  power  at  the 
guns,  and  even  the  communication  system,  fire  control,  bells 
and  telephones  are  going  to  the  dynamo  for  their  energy. 
All  these  things  demand  low  voltages,  and  what  has  been 
saved  in  lighter  wiring  may  be  more  than  counterbalanced 
by  weighty  motor  transformers,  which  are  springing  up 
everywhere  and  occupying  much  valuable  space  within  the 
armoured  belt. 

The  time  is  not  far  distant  when  all  guns  will  be 
electrically  trained,  more  ammunition  will  have  to  be 
carried,  and  its  supply  by  electric  power  will  have  to  be 
acoelerated.  Already  electricity  has  displaced  hydraulic 
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power  in  the  turrets  of  one  of  onr  latest  warships.  Every 
where  electricity  is  in  demand  ; the  bigger  the  ship,  the  longer 
the  wiring  and  the  stronger  the  demand  for  a margin  of  voltage- 

What,  then,  is  to  be  the  terminal  voltage  of  the  main 
dynamo  ? On  what  is  it  to  be  based  ? Forty  volts 
for  the  searchlight  is  a cry  which  still  makes  itself  heard, 
and  cannot  be  disregarded ; 200  amperes  is  the  least  that 
must  be  supplied  in  the  way  of  current,  and  with  high 
voltages  and  eight  arcs  or  more  to  deal  with,  a large  surplus 
is  no  insignificant  matter  to  handle. 

The  old-fashioned  seamanship  with  its  hundred  uses  for  a 
single  spar  was  built  upon  the  solid  foundation  of  experience 
and  necessity  ; it  accepted  an  appliance  for  what  it  was 
worth,  in  the  work  for  which  it  was  designed,  as  a starting 
point,  and  then  began  to  enlarge  its  field  of  application. 
The  same  spirit  that  saw  in  the  spare  topmast,  a jury  rudder, 
a lifting  derrick,  and  a spare  mainyard  as  well,  has  elevated 
the  little  searchlight  dynamo  to  a far  more  dignified  position. 
We  live  in  an  age  of  experiment  and  reform,  but,  though  the 
older  methods  of  advance  by  measured  stages  may  have  erred 
on  the  sidQ  of  caution,  they  were  founded  on  material 
solid  to  the  core. 


LEGAL. 

Devonpobt  Cobpobation  v.  Devonpobt  and  Distbiot 
Tramways  Co. 

Judgment  was  given  at  Devonport  Police  Court  on  Wednesday  last 
week  in  this  case,  which  was  reported  in  our  last  issue. 

Db.  G.  A.  Bae,  in  giving  judgment,  said  there  were  two  sets  of 
summonses,  one  for  non-running  of  the  service  of  cars  as  required 
by  the  Corporation  in  the  public  interest,  and  the  second 
for  the  non-supply  of  the  woikmen’s  cars,  as  specified  and 
required.  The  Court  found  against  the  defendant  company, 
in  both  cases,  and  fined  the  company  the  maximum— £5— and 
costB  for  the  first  day  in  the  first  set  of  summonses.  There  were 
83  summonses  of  the  same  character  following  that,  and  in  those  the 
fine  was  2s.  6d.  and  costs  for  each  day.  On  the  second  set  there 
were  71  summonses the  company  would  be  fined  £2  and  costs 
for  the  first  day  for  non-running  of  workmen’s  cars,  and  for  the 
subsequent  dates  Is.  and  costs  in  each  case. 

On  Friday  Ms.  T.  H.  Gill  applied  to  the  Bench  to  grant  a special 
case  for  appeal  in  respect  of  the  decision,  for  the  determination  of 
the  King’s  Bench  Division,  as  the  defendants  alleged  that  the 
decision  that  the  magistrates  gave  was  erroneous  in  law. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 

30-Amp.  Fuse-Switch. 

The  Bbitish  Electbic  Calibrated  Fuse  Co.,  Harpenden, 
have  sent  ns  particulars  of  a fuse-switch,  designed  for  small 
capacities.  It  is  manufactured  only  in  one  size,  and  can  be  fitted 


automatically  broken.  When  replacing  a fuse,  no  screws  have  to 
be  touched,  the  fuses  being  held  in  specially-designed  phosphor- 
bronze  clips.  The  operation  of  renewing  a fuse  takes  only  one 
Becond.  The  east-iron  box  is  lined  throughout  with  asbestos,  and 
the  slates  are  also  insulated  from  the  box  by  bushes. 

The  only  part  of  the  switch  which  has  any  tendency  to  wear  is  a 
small  leaf  that  makes  contact  between  the  main  terminals  and  the 
fuse  ; this  is  readily  renewed  by  the  users  themselves.  Simplicity 
and  compactness  are  obvious  features  of  the  design. 

“ Cantie  ” Switches. 

The  “ Cantie  ” Switch  Manufacturing  Co.,  of  67,  Mount  Street, 
Nottingham,  send  us  particulars  of  their  latest  line  in  switches— 
the  “ Cantie  ” patent  switch  No.  3.  The  construction  of  this  device  is 
shown  in  the  accompanying  fig.  2.  The  switch  is  mounted  on  a 
strong  non-hygroscopic  china  base,  provided  with  fillets  and  a 
central  division,  which  make  it  very  difficult  to  touch  a live  part 
when  the  switch  is  off.  The  switch  itself  is  of  the  knife  pattern, 
but,  thanks  to  the  ingenious  arrangement  at  the  pivot,  the  blade  is 
given  a longitudinal' motion  in  the  contact  jaws  as  well  as  a radial 


Fig.  2.—“  Cantie  ” Switch  No.  3. 


motion,  and  snaps  in  or  out ; there  is  no  possibility  of  producing 
an  arc.  The  contacts  are  of  phosphor-bronze,  with  a smooth  bend 
of  new  form,  and  are  so  designed  that  both  front  and  back  contacts 
break  at  the  same  time.  The  sweating  thimbles  for  the  cable  ends 
fit  closely  into  split  holes,  and  cannot  work  loose  when  once 
tightened  in  position.  The  25-amp.  size  here  illustrated  has  been 
tested  at  the  National  Physical  Laboratory,  and  reported  on  as 
suitable  for  500  volts;  the  insulation  resistance  was  over 

100  megohms.  . , , , , . 

The  switch  is  also  to  be  had  mounted  m a watertight  cast-iron 
self-locking  case,  which  cannot  be  opened  unless  the  switch^  is  off  ; 


Fig.  3.—“  Cantie  ” No.  3 Double-Pole  Switch  and  Fcse. 

nor  can  the  switch  be  put  on  till  the  case  is  closed.  The  joint  is 
made  with  tallowed  asbestos  in  a groove,  and  the  spindle  is  also 
packed  with  asbestos,  while  the  lead  hole3  are  tapped  for  conduit. 
Fig.  3 shows  the  watertight  switch  and  fuse,  the  case  just  described 
being  enlarged  to  receive  the  two  fuses.  The  connecting  bars  are 
of  mica.  . 

We  have  examined  samples  of  both  the  switches  illustrated,  ana 
have  no  hesitation  in  expressing  approval  of  the  design. 

Bamasr  Elastic  Couplings. 

Mb.  C.  A.  Matthews,  of  12,  Newport  Road,  Chorlton-cum-Hardy, 
agent  for  the  “ Bamag  ” couplings  in  the  North  of  England  and 


Fig,  1. — Bbitish  Electbic  Calibbated  Fuse-Switch.  Fig.  4. — Details  of  the  Bamag  Coupling. 


with  calibrated  fnses  up  to  30  amps.,  500  volts.  The  cast-iron  case 
is  securely  fastened  with  a small  brass  clip,  which  opens  with  a 
touch  of  the  finger,  and  when  the  box  is  opened  the  circuit  is 


Scotland,  has  sent  us  particulars  of  these  devices.  The  coupling 
consists  essentially  of  a pair  of  disks  with  axial  holes  f , fig-  4,  near  t e 
circumference,  into  which  are  fitted  studs  of  leather  ox  rubber,  e , .fie 
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torque  is  transmitted  through  these  studs,  which  are  in  shear,  the 
large  radius  being  adopted  to  reduce  the  stress  upon  them.  The 
studs  are  held  in  place  by  spring  rings  fitting  into  grooves,  as  at  g, 
figs.  4.  and  5.  If  desired,  spring  joints  can  be  provided,  as  in  fig.  5, 
which  permit  of  slight  longitudinal  movements  of  the  shafts  with- 
out allowing  them  to  touch ; this  is  especially  recommended  for 
electrical  driving.  In  larger  sizes  the  disks  are  made  of  cast- steel, 
up  to  9 ft.  in  diameter,  with  a correspondingly  increased  number  of 
studs  ; a coupling  of  this  size  can  transmit  normally  nearly  7,000  h.p. 


Fig.  6. — Bamag  Elastic  Coupling. 

continuously,  and  weighs  rather  more  than  7 tons.  Such  couplings 
are  suitable  for  rolling  mills  and  haulage  machinery,  and  have  been 
used  to  transmit  5,000  h.p.  at  108  h.p  m.,  in  an  ironworks.  Fig.  6 
shows  the  steel  disks  and  the  studs  separated. 

The  couplings  are  suitable  for  reversing  drives,  and  are  readily 
unshipped  when  required,  without  moving  the  shafts  ; uncoupling 
can  be  effected  by  taking  out  the  studs.  Momentary  overloads  of 
100  per  cent,  can  be  carried,  and  20  per  cent,  overload  can  safely 
be  transmitted  for  half  an  hour. 


BUSINESS  NOTES. 


Consular  Notes. — Japan. — The  British  Consul  at 

Osaka  reports  that  in  the  supply  of  electrical  machinery,  equip- 
ment, &c.,  there  is  active  competition  between  British,  American 
and  German  manufacturers.  Until  recently  an  American  firm  had 
practically  a monopoly  in  the  district,  but  latterly  British  and 
German  firms  have  secured  contracts.  With  the  opening  up  of 
electric  Railways  and  the  extension  of  various  electric  light  com- 
panies it  is  probable  that  large  quantities  of  electrical  machinery, 
&c.,  will  be  required  during  the  next  few  years.  Generally  speak- 
ing, the  engines  and  boilers  in  Osaka  factories  are  of  British  make. 
At  present  there  is  considerable  demand  for  boilers  made  by  a 
British  firm,  who  seem  likely  to  secure  a monopoly  in  the  future. 
It  is  impossible  for  British  manufacturers  to  secure  contracts  for 
machinery,  &c.,  unless  they  have  an  experienced  representative  on 
the  spot,  as  a knowledge  of  local  and  personal  considerations  and 
the  methods  of  tendering  is  absolutely  essential. 

Portugal. — The  British  Consul  at  Oporto  reports  that  consider- 
able attention  is  now  being  paid  in  Portugal  to  the  matter  of  the 
utilisation  of  water-power.  Some  water-power  is  already  beiDg 
utilised  for  industrial  and  lighting  purposes,  and  its  development 
in  the  near  future  is  likely  to  be  considerable.  The  Consul  states 
that,  to  the  best  of  his  knowledge,  the  Swiss  and  German  manu- 
facturers of  both  turbines  and  electrical  machinery  have  so  far 
received  all  the  orders  that  have  been  placed. 

Peru. — The  British  Consul  at  Iquitos  reports  that  the  installa- 
tion of  wireless  telegraphy  of  the  German  By  stem  known  as 
Telefunken  was  completed  pn  July  28tb,  1908,  but  was  not 
opened  for  public  service  till  September  15th.  It  has  proved  very 
successful,  but  as  the  wireless  stations  only  extend  as  far  as 
Puerto  Bermudez  on  the  River  Pichio,  messages  for  Lima  and 
Europe  have  to  be  sent  thence  by  wire  and  telephone,  and  it  is 
here  that  interruptions  are  continually  occurring.  However,  it  is 
understood  that  one  or  two  more  stations  will  be  erected  to  ensure 
continual  communication.  The  distance  between  towers  is  about 
300  kiloms,  and  their  height  varies  from  45  to  65  metres.  The 
price  charged  per  word  to  Lima  is  44  c.  (about  lO^d.). 

Mozambique. — The  British  Consul  at  Beira,  in  a recent  report, 
states  that  the  installation  of  an  electric  light  plant  has  been 
undertaken  by  a partnership  firm  consisting  of  an  Italian  and  a 
Frenchman.  The  supplies  have  all  been  purchased  in  Italy.  The 
street  wires  have  already  been  erected,  but  further  progress  is 
obstructed  by  the  non-arrival  of  the  dynamo  from  Italy.  The  use 
of  electric  light,  if  the  installation  is  completed,  is  likely  to  prove 
an  expensive  luxury  to  the  consumer. 

The  British  Consular  Agent  at  Quilimane  reports  that  during 
1908  commerce  has  benefited  much  through  the  opening  of  a 
British  cable  station  at  Quilimane  which  places  that  town  in 


direct  communication  with  the  outer  world ; the  result  is  that 
telegrams  now  reach  their  destination,  which  was  not  always  the 
case  previously. 

Turkey. — The  British  Consul  at  Adana  reports  that  electric 
appliances  were  in  the  past  supplied  by  Germans,  but  there  is  no 
reason  why  British  firms  should  not  enter  the  market.  There  are 
two  projects  for  utilising  water  power  for  light  and  power  at 
Adana,  Tarsus  and  Mersina.  Tarsus  has  already  an  installation  of 
electric  light  .sekup  by  a Swiss  engineer.  Of  the  two  projects  for 
light  and  power,  details,  as  far  as  obtainable, 
have  been  sent  to  the  Board  of  Trade.  The 
other  project— which  the  Consul  fears  is  a 
rival  one — is  for  3,000  h.p.  from  water  tur- 
bines some  eight  miles  from  Tarsus.  The 
promoter  is  the  owner  of  the  new  cotton 
mill  at  Tarsus.  The  Swiss  engineer  already 
on  the  spot  has,  the  Consul  believes,  the 
order  for  the  machines  should  the  con- 
cession be  granted,  but  he  does  not  know 
if  the  bargain  is  concluded.  In  addition 
to  these  large  projects  electrical  appliances 
of  all  sorts  will  be  wanted  in  the  three 
towns  when  and  if  light  and  power  arrive. 

Siam. — In  a report  on  the  Western  Siamese 
States,  H.M.  Consul  states  that  the  prospects 
of  rubber  in  Kedah  are  excellent,  but  only 
one  estate  has  any  trees  of  a tappable  age  at 
present.  The  majority  of  the  trees  are  from 
two  to  four  years  old,  but  all  are  looking 
very  well,  even  when  planted  in  what  would 
appear  to  be  an  uncongenial  soil.  The 
great  difficulty  which  planters  have  to  con- 
tend with  is  the  labour  supply,  as  the  local 
labour  is  unsatisfactory,  and.  the  Straits 
Government  do  their  best  in  accordance  with 
the  agreement  with  India  to  prevent  Tamil 
coolies  from  migrating  to  Kedah  where 
they  are  beyond  the  paternal  care  of  the  British  Government. 
If  Kedah  is  to  become  a protected  State  of  the  United 
Kingdom,  the  difficulty  will  doubtless  cease  to  exist,  and  Kedah 
will  obtain  all  the  Tamil  labour  she  requires.  Another  much-felt- 
want  is  a proper  survey,  and  as  a result,  sound  title  deeds. 

The  Azores. — The  British  Consul  reports  that  in  the  summer  of 
1908,  operations  were  commenced  for  the  establishment  of  wireless 
telegraph  stations  at  Ponta  Delgada  and  St.  Mary’s,  and  when 
these  are  completed,  stations  will  also  be  opened  on  some  of  the 
other  islands. 

Italy. — The  British  Consul  at  Genoa  reports  that  the  Italian 
State  railway  has  given  the  work  of  electrification  of  the  Campasso- 
Busalla  line  to  the  Westinghouse  Co.  at  Vado.  This  line  carries 
the  traffic  from  Genoa  to  Piedmont,  Lombardy,  the  Venetian  pro- 
vinces and  Switzerland,  and  runs  parallel  to  the  other  line,  carrying 
similar  traffic,  as  far  as  Ronco,  where  the  two  join.  The  length  of 
the  electric  line  will  be  11J  miles,  and  it  will  be  a double  track 
throughout.  The  steam  power  for  the  generating  station  will  be 
supplied  with  boilers  and  with  turbo-generators  and  switchboards 
manufactured  in  England.  For  the  four  transformer  sub-stations 
the  switchboards  will  also  be  procured  from  England,  while  the 
transformers — four  single-phase  for  each  sub-station — will  be  manu- 
factured at  Vado.  Elsewhere  in  his  report  the  Consul  states  that 
a Marconi  wireless  station  has  been  erected  at  the  end  of  the  Molo 
Vecchio  at  Genoa,  but  is  not  yet  working.  Adjoining  is  a work- 
shop for  mounting  and  repairing  wireless  plant  and  apparatus  ; as 
it  is  (he  only  onq  in  the  Mediterranean,  the  Consorzio  has  granted 
special  facilities  to  Mr.  Marconi.  New  electric  grab  and  hydraulic 
cranes  have  been  erected  on  the  piers,  which,  effecting  an  economy 
in  cost  of  discharge,  are  a profit  to  the  Consorzio,  so  that  it  is  pro- 
posed to  order  13  more  to  be  placed  on  the  Caracciolo  jetty  when 
finished;  these  cranes  will  be  ordered  in  Berlin,  whence  the  others 
came. 

The  British  Vice-Consul  at  Savona  reports  that  the  electrification 
of  the  Savona-San  Giuseppe  Railway  line,  about  13  miles  long,  has 
been  definitely  decided  on  by  the  Italian  State  Railway.  The  steam 
electric  central  station  will  probably  be  built  at  Vado,  a village  3 miles 
from  Savona.  The  plant  will  consist  of  two  turbo-generator  groups 
of  5,000  kw.  each,  producing  an  electric  current  at  13,000  volts, 
three-phase,  15  periods,  carried  to  the  line  by  two  principal  feeders, 
supported  by  iron  poles  with  wire  of  in.  diameter.  Four  sub- 
stations will  be  erected.  A decision  has  not  yet  been  taken  as  to 
which  overhead  line  system  will  be  adopted.  The  electric  loco- 
motives will  be  of  the  five-axle  type,  all  coupled  and  provided 
with  two  three-phase  motors  with  direct  action  at  the  tension  of 
3,000  volts,  15  periods.  These  locomotives  will  have  two  normal 
speeds — one  of  14  miles  and  the  other  of  28  miles — which  will  be 
obtained  in  the  first  case  by  inserting  the  two  motors  in  cascade 
connection  with  each  other,  and  in  the  second  by  connecting  the 
two  motors  in  parallel.  The  order  for  15  of  these  electric  loco- 
motives has  been  placed  with  the  Society  Italiana  WestinghouBe, 
and  they  are  already  being  built  at  their  works  at  Vado.  The 
Savona-San  Giuseppe  line  will  carry  the  traffic  from  Savona  to 
Piedmont,  38  goods  and  eight  passenger  up  trains  a day,  and  18 
goods  and  six  passenger  down  trains,  will  be  run  on  this  line  ; the 
maximum  gradient  to  be  met  is  of  about  25  per  1,000.  The 
ascending  goods  trains  have  a weight  of  about  400  tons,  and  will 
be  hauled  by  two  locomotives. 

Spain. — The  British  Consul  at  Corunna  reports  that  the  lighting 
of  the  town  is  undertaken  by  two  companies,  the  Soci4t£  d’Eclairage 
de  la  Corogne  et  Vigo  and  the  Sociedad  Co-operativa  Electrica, 
which  both  receive  their  power  from  the  same  source — a Btream  near 
Puentedueme,  near  Ferrol.  Great  competition  existed  between 
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these  two  companies  by  which  the  consumer  benefited,  but  they 
have  now  come  to  an  arrangement  and  work  together.  The  lamps 
and  fittings  employed  all  come  from  Germany,  and  are  supplied 
by  agencies  in  Madrid.  The  number  of  lamps  used  annually  is 
about  55,000,  and  they  are  nearly  all  of  the  bayonet- holder  pattern. 

The  British  Consul  at  Gijon  reports  that  the  tramways  in  that 
town  have  been  taken  over  by  one  of  the  Thomson-Houston  com- 
panies, and  are  now  being  converted  from  horse  to  electric  traction. 
No  extension  of  the  line  worthy  of  mention  is  to  be  made  at  present, 
but  as  soon  as  the  new  Government  road  from  Gijon  to  the  port  of 
Musel  is  open,  it  is  proposed  to  run  a line  to  that  harbour. 

China. — The  British  Consul  at  Tientsin  reports  that,  within  the 
last  two  or  three  years,  the  system  of  tramways  worked  by  the 
Cie  de  Tramway  et  d’Eclairage  Electriques  de  Tientsin,  a Belgian 
company,  has  been  considerably  extended.  Originally  designed 
only  to  make  a circuit  round  the  Chinese  city  along  the  boule- 
vards formed  by  the  demolition  of  the  old  city  walls,  with  an 
extension  along  the  Chinese  Bund,  the  system  was  carried  across 
the  river  to  the  Austrian  concession  by  a bridge  opened  in 
November,  1906;  and  in  May,  1907,  an  agreement  was  concluded 
with  the  Japanese  concession  for  running  the  line  through  the  main 
street  of  that  concession  and  thus  providing  a direct  route  between 
the  foreign  settlements  and  the  Chinese  city  apart  from  the  route 
through  the  Russian,  Italian  and  Austrian  concessions  on  the  other 
side  of  the  river.  Until  this  extension  was  carried  out,  the  tram- 
ways did  not  pay,  but  it  is  now  believed  that  their  success  in  the 
future  is  assured.  There  are  between  8 and  9 miles  open  to  traffic, 
nearly  all  double  track.  The  receipts  from  the  tramways  alone 
are  given  as  £13,120  in  1907  and  £19,400  in  1908,  but  the  Consul  has 
been  unable  to  ascertain  the  cost  of  working.  The  electric  lighting 
business  of  this  company  has  also  greatly  increased.  In  1907  the 
receipts  were  £4,680  and  in  1908,  £6,240. 

The  British  Consul  at  Chungking  reports  that  the  Chung- 
king Electric  Light  Co.,  a Chinese  company,  started  operations 
on  a small  scale  in  June,  1908.  They  are  running  220  lamps 
of  16-c.n.  each,  and  the  dynamo  is  driven  by  a 5-in.  belt  from  a 
small  vertical  engine  of  about  22  h.p.  The  company  is  now  con- 
sidering tenders  from  various  firms  for  the  erection  of  a big  plant 
to  light  the  whole  city,  and  a piece  of  ground  has  been  bought  out- 
side the  Tai  Ping  Men  on  which  to  erect  the  plant. 

The  British  Consul  at  Wuhu  reports  that  a Chinese  company  was 
formed  there  some  two  years  ago  to  supply  the  town  with  electric 
light,  and  expected  to  commence  operations  early  in  April,  1909. 

United  states. — The  British  Consul  at  St.  Louis  reports  that 
the  output  of  electric  cars  during  1908  was  not  more  than  one-third 
to  one-half  of  the  usual  number  turned  out.  Passenger  coaches  for 
steam  railway  service  have  been  one  of  the  features  of  the  industry, 
but  during  the  past  year  only  a few  were  manufactured.  A loss 
of  more  than  50  per  cent,  is  to  be  noted,  approximate  value  being 
about  £60,000.  Of  new  cars  made  and  those  repaired,  the  business 
for  the  year  amounted  to  not  more  than  one-fourth  its  usual  volume, 
or  a total  of  about  £1,200,000,  making  the  car-building  industry  of 
St.  Louis  for  1908  about  £1,800,000. 

The  British  Consul  at  Baltimore  reports  that  the  Winchester 
and  Washington  Electric  Railway  Co.  has  constructed  a dam 
of  concrete  across  the  Shenandoah  River  at  Millville,  Jefferson 
County,  West  Virginia,  about  10  miles  south  of  Harper's 
Ferry.  It  is  built  on  a rock  foundation;  its  length  is  J.,000  ft., 
and  it  is  12  ft.  in  width  at  the  bottom  and  4 ft.  at  the  top. 
The  cost  is  given  at  £61,700.  It  is  used  for  furnishing  power  that 
operates  an  electric  light  and  power  plant  which  supplies  Win- 
chester, \ irginia  and  other  places,  and  as  far  as  Harper’s  Ferry, 
over  high-tension  lines  at  22,000  volts.  The  construction  of  the 
dam  across  the  Susquehanna  River  at  McCall’s  Ferry  has  ceased 
for  the  present,  owing,  it  is  said,  to  the  money  stringency. 

The  British  Vice-Consul  at  Richmond  reports  that  there  are  457 
miles  of  electric  railway  in  operation  in  Virginia,  of  which  30  miles 
were  constructed  during  the  year  1907.  The  total  earnings  were 
£755,804,  the  percentage  of  expenses  to  earnings  being  70  86.  The 
average  daily  wage  to  the  3,581  employes  was  7s.  7d. 

French  West  Africa. — The  British  Consul  at  Sakar  reports 
that  the  total  amount  of  rubber  exported  from  French  West  Africa 
during  1907  was  3,713  tons,  valued  at  30,000,000  fr.,  equal  to 
£1,200,000.  The  rubber  industry  has  been  seriously  depressed 
during  the  last  two  years,  prices  in  Europe  having  dropped  from 
12-50  fr.  (10s.),  to  as  low  as  4’50  fr.  (3s.  7id.)  per  kg.  The  Ivory 
Coast  and  French  Guinea  are  the  principal  rubber  producers  in 
French  V est  Africa,  and  the  crisis  in  the  rubber  industry  was 
severely  felt  by  merchants  and  importers  of  these  Colonies.  The 
price  paid  to  the  native  gatherers  of  rubber,  which  in  ordinary 
loco*  WaS  011  an  averaoe  ? fr-  Per  kg.,  was  reduced  during  1907  and 
1908  to  3 fr.  per  kg.,  an  amount  about  sufficient  to  enable  him  to 
pay  his  taxes,  but  insufficient  to  allow  him  to  purchase  imported 
manufactured  articles.  The  chief  exporting  ports  are  Assinie, 
Bassam,  Lahon  and  Sassandra  on  the  Ivory  Coast ; Conakry,  in 
Guinea ; and  Ziguinchor,  Dakar  and  St.  Louis,  in  Senegal.  The 
exports  from  Togo  and  Portuguese  Guinea  amounted  to  164  and 

iQnot0nS  re8Pectively  in  1907,  and  to  147  tons  from  the  former  in 
1908. 

, Brazil,  The  British  Consul  at  Santos  reports  that  it  may 
e affirmed,  that  the  State  of  Sao  Paolo  has  been  the  cradle 
l Ji..?  utilisation  of  hydraulic  power  in  Brazil  for  generating 
electricity ; that  at  present  turned  to  account,  however,  is  but 
insignificant  in  comparison  with  the  immense  undeveloped 
resources  which  the  State  possesses  in  the  numerous  large 
n J m°8tly  State  property,  and  to  a large  extent  still 

*Ted’  P0  PrinciPal  hydro-electric  stations  constructed  in 
•f  “e  that  of  the  Sao  Paulo  Tramway,  Light  and  Power  Co., 
” Barnahyba,  with  a capacity  of  8,000  h.p.,  and  those  of  various 


other  companies,  viz. : — At  Jundiahy,  generating  1,000  kw.  ; 
Sorocaba,  generating  1,000  kw.  ; Rio  Claro,  generating  580  kw.  ; 
Mococa,  generating  500  kw.  ; Peracicaba,  generating  450  kw.  * 

The  important  hydro-electric  station  in  course  of  construction 
by  the  Santos  Dock  Co.  at  the  Italinga  Falls  near  to  Santos, 
which  should  be  completed  in  a year’s  time,  will  transform  and 
transmit  electric  energy  of  3,000  kw.,  which  will  be  used  in  work- 
ing the  cranes  on  the  quay  at  Santos,  and  the  supply  of  light  and 
power  to  that  city.  The  principal  waterfalls  surveyed,  but  so  far 
not  utilised,  are  : — On  the  River  Parana : Urubu  Punga  447,000  h p. 
On  the  River  Grande : Patos  400,000  h.p  , Maribondo  61,000  h p., 
Avanhandava  57,700  h p.,  Itapura  40,000  hp.,  Juqueryquere 
40,000  h.p.,  Ciuzes  40,000  h p.,  Ilha  Secca  40,000  h.p. 

The  British  Vice-Consul  at  Curityba  reports  that  the  only  exist- 
ing tramway  line  is  worked  by  mule  traction.  The  company  has 
the  concession  to  electrify  the  line  and  to  extend  it  to  neighbour- 
ing towns  and  villages.  It  is  petitioning  the  State  and  municipal 
Government  to  assist  by  giving  a guarantee  on  the  necessary 
capital.  Until  now  no  work  has  been  begun.  The  most  important 
enterprise  in  this  branch  of  industry  is  the  Empresa  de  Electricidad 
de  Curityba,  which  possesses  a concession  for  30  years  to  supply  the 
electric  light  to  the  capital.  The  company  is  German,  and  nearly 
all  the  material  used  is  of  German  origin.  It  is  doing  well,  and 
last  year  made  20  per  cent  net  profit  on  the  capital  invested.  The 
same  enterprise  has  another  concession  for  50  years,  to  explore  the 
waterfall  of  Cayacanga,  on  the  River  I ?uassu,  distant  40  miles  from 
Curityba,  for  the  production  of  electric  light  and  power.  There 
are  several  electric  plants  in  other  towns  through  the  State,  and 
others  are  in  construction  They  are  generally  built  by  Germans, 
and  with  German  material. 

The  British  Consul  at  Porto  Alegre  reports  that  during  the 
year  1908  the  municipality  completed  the  installation  of  an 
electric  lighting  system  principally  for  the  public  illumination  of 
the  suburbs  and  parts  of  the  city  not  lighted  by  gas.  A very 
limited  number  of  private  consumers  is  also  supplied  where  gas 
cannot  be  obtained,  but  the  installation  is  not  large  enough  to 
supply  electric  lighting  in  a general  way.  A concession  for 
supplying  electric  light  to  private  consumers  within  a limited  zone 
of  the  citv,  was  held  by  a native  company  (Fiat  Lux),  but  expired 
in  April,  1909,  and  the  whole  of  the  town  and  suburbs  is  open  to 
all  comers. 

Russia. — The  British  Consul  at  Odessa  reports  that,  in  spite  of 
the  Government  approval  of  their  scheme  for  the  electrification  of 
the  Odessa  tramways,  the  tramway  company  have  not  yet  been  able 
to  begin  work  owing  to  fresh  preliminary  difficulties.  The  tender 
of  the  Societd  Anonyme  dts  Tramways  d’Odessa  was  accepted  for 
the  construction  of  an  electric  supply  station.  A telegraph  cable 
was  laid  from  Sevastopol  to  Varna  by  a British  firm  during  1908, 
and  it  began  work  on  August  2nd  of  that  year. 

The  British  Vice-Consul  at  Nicolaieff  reports  that  although  the 
Town’ Council  decided  in  principle  to  grant  a concession  for  the 
electrification  of  the  existing  horse  tramways  in  May,  1908,  nothing 
definite  has  as  yet  been  settled.  The  Government  has  assigned  a 
sum  of  money  for  the  improvement  of  the  existing  telegraph  and 
telephone  communication  between  Nicolaieff  and  Odessa.  This 
work  should  be  undertaken  during  1909. 

The  British  Vice-Consul  at  Kharkov  reports  that  an  electric  tram- 
way was  built  some  years  ago  by  the  municipality  to  the  goods  station 
of  the  South-Eastern  Railway,  but  in  the  rest  of  the  town,  and  to 
the  fine  Central  Railway  Station,  a Belgian  company  runs  dilapi- 
dated horse  tramways.  The  proposal  of  this  company  to  introduce 
electric  traction  on  the  condition  of  extension  for  another  31  years 
of  the  existing  concession  is  now  being  hotly  discussed,  but  it  is 
likely  to  be  refused,  although  the  municipality  cannot  provide  the 
funds  for  the  improvement  independently. 

The  British  Vice-Consul  at  Kherson  reports  that  the  municipality 
are  now  discussing  the  terms  of  a concession  to  French  capitalists 
for  building  electric  tramways  in  the  town  and  to  the  railway 
station,  of  an  aggregate  length  of  about  11|  miles.  The  electric 
lighting  of  the  town  and  port  was  put  into  operation  in  March, 
19C9. 

The  British  Vice-Consul  at  Sevastopol  reports  that  the  project 
of  an  electric  railway  to  Jalta  and  the  south  coast,  which  has  been 
under  consideration  for  some  years,  is  now  coming  somewhat  more 
to  the  front.  Surveys  and  estimates  have  been  made,  and  three 
different  routes  are  projected  ; one  is  from  Simpheropol  to  Aloushta 
and  Jalta,  another  from  Bachtchi-Serai  to  Jalta,  and  a third  to 
Sevastopol  by  way  of  Balaclava  and  the  south  coast.  The  cost  of 
the  line,  according  to  whichever  route  may  be  decided  upon,  is 
estimated  at  10,000,000  to  15,000,000  roubles  (£1,055,000  to 
£1,583,000).  A society  has  been  formed  in  St.  Petersburg  with  the 
object  of  forming  a share  company  of  electric  railways  in  the 
Crimea,  but  the  necessary  capital  seems  hard  to  find,  and  the 
Government  seems  disposed  to  grant  a concession  to  a Russian 
company  only. 

Simplex  Lamps. — Messrs.  Simplex  Conduits,  Ltd., 

inform  us  that  they  can  now  supply  high-voltage  lamps  of  25  O.P., 
suitable  for  burning  direct  on  circaits  from  200  to  25Q  volts. 

Annual  Outing.  — The  employes  of  Messrs.  Cox- 

Walkebs,  Ltd.,  had  their  annual  excursion  to  Scarborough  on 
Saturday,  July  31st. 

Heywood  Contract  Arbitration.— The  award  of  the 

arbitrator  (Mr.  S.  L.  Pearce)  in  the  matter  of  the  Heywood  Cor- 
poration and  Messrs.  Whipp  & Bourne,  with  respect  to  the  contract 
for  the  supply  of  a balancer  booster  set,  is  against  the  Corporation 

Russian  Platinum  Agreements.— A further  stage  in 

connection  with  the  Russian  platinum  question  is  reported  from 
Paris  as  having  been  reached  between  the  Compagnie  Industrielle 
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du  Platine  and  the  Demidoff  heirs.  The  negotiations  between 
the  two  parties,  which  were  suspended  some  time  ago  in  conse- 
quence of  legal  difficulties,  were  recently  resumed,  and  have  led, 
ic  is  stated,  to  the  conclusion  of  an  understanding  between  the 
company  and  M.  Ratkoff,  manager  of  the  Russian  undertaking, 
which  only  requires  the  settlement  of  details  to  complete  the 
agreement.  The  understanding  desired  on  both  sides  has  been 
difficult  to  arrive  at  on  account  of  legal  considerations,  as  the 
Demidoff  heirs  arc  not  owners  of  the  mine,  but  only  have  a pro- 
visional and  coa  deBncd  right  of  working,  which  earn  at  any  time 
be  ended  by  the  Russian  Government  under  ceitain  preliminary 
conditions.  On  the  basis  of  the  new  arrangement  it  is  now  pro- 
posed, with  the  full  consent  of  the  Government,  to  conclude  an 
agreement  whereby  the  Compagnie  Industrielle  will  take  over  the 
ore  produced  in  ihe  mine  from  the  present  holders,  and  this 
aoreement  would  remain  in  force  in  the  ca«e  of  their 
successors.  This  agreement  is  to  come  into  operation  on  the 
expiration  of  the  existing  contract  between  the  Demidoff  heirs  and 
a London  firm.  By  means  of  the  agreement  the  French  company 
is  to  obtain  a more  effective  control  over  the  market,  especially  as 
the  company  will  then  devote  attention  by  improved  organisation 
to  the  reduction  of  the  thefts  at  the  mine,  which  are  declared  to  be 
extensive.  The  company  will  make  large  advances  to  the  Russian 
undertaking  by  the  creation  of  fresh  bond  capital,  which  will  be  all 
the  more  easily  raised,  as  the  existing  bonds,  excepting  a small  sum, 
have  already  been  redeemed. 

BttOk  Notices. — Electric  Storage  Batteries  for  Load 
Peaks  at  Power  Stations  —In  this  little  brochure,  recently  sent  us 
by  the  D.P.  Battery  Co  , Ltd.,  of  Bakewell,  an  attempt  is  made  to 
drive  home  certain  facts  and  to  expose  certain  fallacies  in  con- 
nection with  the  use  of  storage  in  electricity  works.  The  undoubted 
fact,  for  instance,  that  a storage  battery  is  the  most  reliable  source 
of  electrical  energy  that  can  possibly  be  installed  is  emphasised  ; the 
readiness  of  manufacturers  to  undertake  the  maintenance  of 
batteries  at  their  full  capacity  at  a rate  of  about  7 per  cent,  on  their 
capital  cost  (on  a 10-year  basis)  is  proof  of  their  durability,  and 
while  their  efficiency,  considered  alone,  is  admittedly  only  70  to  75 
per  cent , the  effective  efficiency  is  a totally  different  matter  ; for 
not  only  does  the  inefficiency  of  the  battery  affect  only  a small  pro- 
portion of  the  total  output  (that  constituting  the  peak  ) but,  in 
addition,  the  battery  is  usually  charged  under  conditions  which 
enable  the  cost  of  the  charging  energy  to  be  reduced  to  a fraction  of 
the  usual  generating  cost,  thus  practically  counteracting  the 
inefficiency.  Following  the  paper  read  last  year  by  Mr.  A.  M. 
Taylor,  and  the  discussion  thereon,  the  company  builds  up  a strong 
case  in  favour  of  the  storage  battery,  and  drives  it  home  with  a 
practical  example  of  material  reduction  of  fuel  consumption  per 
unit  generated  by  a Diesel  Eet,  due  to  the  installation  of  a battery. 

The  Press  Album  Elited  by  Thos.  Catling.  London:  John 
Murray.  1909.  Price  21s.  net— This  handsome  volume  is  a 
symposium  by  various  well-known  authors,  artists  and  others, 
issued  in  aid  of  the  journalists’  orphan  fund,  which  was  founded  in 
1892,  and  has  done  admirable  work.  The  proposal  to  bring  out 
the  book  originated  at  a Press  dinner,  and  was  warmly  taken  up  on 
every  hand  j the  only  difficulty  arose  in  connection  with  the  title, 
with  which,  however,  we  see  no  reason  to  quarrel.  The  album 
(edition  de  luxe ) is  bound  in  white  and  gold,  aud  has  for  frontis- 
piece a portrait  in  colours  of  His  Majesty  the  King.  The  contents 
include  mauy  beautiful  collotypes,  half-tones  and  other  illustra- 
tions, some  now  published  for  the  first  time  ; numerous  autographs 
testify  to  the  interest  of  distinguished  men  in  various  walks  of  life 
in  the  Orphan  Fund,  while  the  bulk  of  the  contente  consists  of  short 
stories,  poems  and  essays  by  well-known  authors.  Apart  altogether 
from  its  charitable  purpose,  the  book  is  well  worth  purchase  on  its 
own  merits,  and  we  recommend  it  to  our  readers  od  the  double 
basis— by  buying  it  they  will  minister  to  their  own  pleasure,  and 
will  at  the  same  time  benefit  the  fatherless  children  on  whose 
behalf  it  was  produced. 

American  Street  Railway  Investments.  1909  Edition.  New 
York  : McGraw  Publishing  Co.  $5. — This  is  the  sixteenth  annual 
volume  of  what  is  known  as  the  American  Electric  R il way  Red 
Book.  It  is,  as  mo.t  of  our  readers  are  aware,  a big  volume  of 
some  hundreds  of  pages  issued  yearly  by  the  publishers  of  the 
Electric  Railway  Journal,  and  it  is  used  mainly  by  backers, 
brokers,  capitalists,  investors  and  others  interested  in  street  and 
interurban  railway  companies  in  the  States  It  contains  many 
maps,  and  an  a mndance  of  general  and  financial  information 
relating  to  more  than  1,500  operating  and  controlled  companies  in 
the  States  and  Canada. 

“ Proceedings  of  the  Forty-second  Annual  Convention  of  the 
American  Institute  of  Architects.”  “ Annuary  of  the  American 
Institute  of  Architects  for  1909.”  Washington:  The  Institute. 

“Year  Book  of  the  Michigan  College  of  Mines.”  1908-9. 
Houghton,  Mich. : From  the  College. 

“ Elect< ical  Installations.”  By  Rankin  Kennedy.  Vol.  V. 
London  : Caxton  Publishing  Co.  1909.  Price  7s.  6d.  net  per  vol. 

“ Patents  ati^  Marks  in  all  Republics  of  Latin  America.”  1909. 
By  Messrs.  Leclerc  & Co.,  Rio  de  Janeiro,  Brazil. 

Stoker  Contracts. — We  have  received  a list  of  orders 
recently  booked  by  the  Underfeed  Stoker  Co.  for  stokers  for  a 
number  of  works  and  buildings,  including  the  following : - 
General  Post  Office,  Mount  Pkasaut;  City  of  Carlisle  Corporation  ; 
City  of  Bath  Corporation  (repeat  order). 

Itankruptcy  Proceedings.  — Under  the  failure  of 

C n a a lb  8 Scott  Snell,  civil  and  elcclrical  engineer,  25,  Victoria 
Street,  8.W.,  the  first  meeting  of  creditors  was  held  on  Monday  last 
ut  tic  L' ndon  Bankruptcy  Court,  before  Mr.  W.  Boyle,  Official 


Receiver.  The  statement  of  affairs  submitted  by  the  debtor  showed 
total  liabilities  £13,588,  of  which  £8,588  is  unsecured,  and  assets, 
“ a doubtful  book  debt,  £75.”  When  before  the  Examiner,  the 
debtor  Btated  that  up  to  1895  he  was  employed  on  various  electrical 
and  incandescent-gas  matters.  In  1899  or  1900  he  invented  a gas 
lamp  and  sold  the  patent  to  a company  registered  as  the  Scott 
Snell  Gas  Lamp  Co.,  Ltd.,  with  a nominal  capital  of  £1,000,000. 
As  vendor  he  received  £9,000  preference,  and  £250,000  ordinary 
shares,  and  £4,000  cash,  and  he  was  appointed  director  at  a 
remuneration  of  £500  per  annum.  The  company  had  an  existence 
of  only  three  years  when,  owing  to  insufficient  working  capital,  it 
was  wound  up  by  the  Official  Receiver  in  Companies’  Department. 
The  assets  realised  insufficient  to  meet  the  claims  of  the  debenture 
holders,  and  no  dividend  was  paid  to  the  shareholders.  The  failure 
of  the  company  left  him  without  means,  and  with  an  indebtedness  of 
£8,000  to  the  London  Joint  Stock  Bank.  Since  then  he  had  spent 
his  time  in  inventing  things,  but  had  earned  very  little,  and  had 
lived  mainly  on  money  borrowed  from  friends.  The  inventions 
included  a steam  boiler,  now  derelict ; a bolt,  which  was  pro- 
visionally protected,  but  of  no  value ; a vacuum  gas  compressor, 
which  he  sold  to  the  Vacuum  Gas  Compressor,  Ltd.,  for  £900  shares, 
also  now  of  no  value  ; and  an  apparatus  for  public  amusement  in 
the  Bhape  of  a patent  captive  aeroplane.  He  sold  the  latter  inven- 
tion to  the  Scott  Snell  Scenic  Aeroplane,  Ltd.,  but  it  happened 
that  it  had  been  anticipated,  and  the  share  consideration  that  he 
received  was  valueless.  The  debtor  added  that  when  he  was  a 
director  of  the  Scott  Snell  Gas  Lamp  Co.,  Ltd.,  and  was  worth 
£50,000,  he  bought  an  estate  at  Wimbledon  for  £8,000,  the  money 
being  advanced  by  the  London  Joint  Stock  Bank  on  the  security  of 
his  shares  in  the  company  and  a mortgage  on  the  freehold  property. 
The  bank  are  returned  as  unsecured  creditors  to  the  extent  of 
£3,000,  owing  to  depreciation  in  the  value  of  the  property  and 
shares.  The  debtor  attributes  hiB  insolvency  to  the  failure  of  the 
Scott  Snell  Gas  Lamp  Co  , Ltd.  In  the  absence  of  any  proposal, 
the  case  was  left  in  the  hands  of  the  Official  Receiver  to  be  wound 
up  in  the  ordinary  course  of  bankruptcy. 

The  creditors  of  J.  W.  Sydenham,  65,  Seymour  Street,  W.,  met  on 
Tuesday,  at  the  London  Bankruptcy  Court,  before  Mr.  Walter  Boyle, 
Assistant  OfficialReceiver,  who  reported  that  the  debtor  had  stated 
when  before  the  Examiner  that  he  had  never  been  in  business  on  Ms 
own  account,  but  had  been  engaged  as  an  electrical  engineer  on  the 
commercial  side  by  various  electrical  companies.  Whilst  so  engaged 
in  Edinburgh  he  was  led  into  dealings  on  the  Stock  Exchange,  and  he 
owed  £365  in  respect  of  differences.  He  had  no  personal  debts 
and  no  assets.  In  the  absence  of  any  offer,  the  case  was  left  with 
the  Official  Receiver  to  be  wound  up  in  the  ordinary  course  of 
bankruptcy. 

On  the  same  day  the  first  meeting  of  creditors  was  held  under  a 
receiving  order  made  against  Fordyce  James  Sheridan,  5,  Ingram 
Court,  Fenchurch  Street,  E.C.,  who  assisted  in  the  flotation  of 
various  electrical  and  motor  undertakings.  Mr.  Walter  Boyle, 
who  again  presided,  reported  that  it  appeared  from  the  debtor’s 
statements  when  before  Ibe  Examiner,  that  this  was  his  second 
appearance  in  the  court  He  was  bankrupt  in  1897  or  1898,  with 
total  liabilities  £57,000 ; no  dividend  was  then  paid,  and  he 
had  not  applied  for  a discharge  from  those  proceedings.  He 
had  since  earned  a living  by  assisting  in  the  flotation  of  various 
public  companies  and  in  introducing  businesses  to  pur- 
chasers. Among  the  companies  which  he  had  asissted 
to  promote  were  the  Electric  Railways  Co , Ltd.,  which  was 
registered  about  nine  years  ago,  and  bad  gone  into  liquidation  : 
the  Brighton  Electric  Railway  and  Motor  Roads,  Ltd.,  and  the 
Great  Eastern  Omnibus  Co.,  Ltd.  In  the  case  of  the  Brighton 
Electric  Railways,  he  assisted  with  advice  respecting  the  Bill  in 
Parliament ; the  Bill  was  thrown  out,  and  no  company  waB  formed. 
Tne  Parliamentary  Bill  for  the  Motor  Roads,  Ltd.,  only  reached 
the  Standing  O ders  stage,  and  was  abandoned,  but  the  Great 
Eastern  Omnibus  Co , Ltd.,  was  floated  two  years  ago,  and  had 
become  a flourishing  concern.  He,  however,  now  had  no  interest 
whatever  in  it  He  had  been  engaged  in  some  other  matters  of  the 
same  nature,  but  they  came  to  nothing.  The  present  bankruptcy 
proceedings  were  brought  against  him  by  the  assignee  of  a judg- 
ment debt,  which  he  disputed,  and  had  unsuccessfully  appealed 
against.  He  now  owed  £1,509,  and  had  no  assets  whatever.  The 
present  bankruptcy  was  due  to  the  failure  of  the  various  enterprises 
in  which  he  bad  been  interested. 

In  the  absence  of  any  offer  the  case  was  left  in  the  hands  of  the 
Official  Receiver,  to  be  wound  up  in  bankruptcy. 

W.  T.  Garnett,  electric  cable  and  wire  manufacturer,  Bradford. — 
A second  and  final  dividend  of  9Jd.  in  the  £ is  payable  on 
August  18  th. 

Catalogues  and  I/sts.— The  Hagen  Accumulator 

Works,  41,  Snow  Hill,  Holborn  Viaduct,  E C.— Illustrated 
pamphlet,  giving  prices,  dimensions  and  other  tabulated  figures 
relating  to  the  Hagen  accumulators  in  celluloid,  ebonite,  glass  and 
le  id  boxes  for  motor-cars,  cycles,  boats  and  other  purposes. 

Messrs  Haslam  & Schontheil,  Western  Mail  Chambers, 
Cardiff.— New  list  of  10  pages,  giving  illustrations  of  a variety  of 
their  cast  iron  water-tight  fittings— single-light  vertical,  cluster, 
hand  lamps,  also  cast-iron  guards  for  bulkhead  or  sconce  fittings, 
and  fuse  boxes.  Prices  are  clearly  indicated  in  close  proximity  to 
tne  illustrations. 

The  United  Electric  Car  Co.,  Ltd.,  Preston,— Illustrated 
pumphlet  describing  the  Preston  semi-convertible  car— a closed  car, 
an  ordinary  drop-sash  car  and  a semi-convertible  car  combined. 
When  the  side  lights  are  lowered,  there  is  a clear  opening  of  nearly 
4 ft. ; when  the  top  light  only  is  lowered,  there  is  a clear  opening 
of  lj  ft.  The  sashes  work  in  a very  simple  manner,  and  when 
lowered  drop  into  a narrow  pocket,  no  seating  room  being  lost. 


The  roof  is  not  affected  in  any  way,  and  the  window  arrangement 
can  readily  be  adapted  for  single-deck  or  top-seat  cars  of  the 
ordinary  English  design.  The  car  illustrated  is  intended  for  South 
America  and  other  countries  where  a semi-convertible  is  required. 

Messes.  Kbupka  & Jacoby,  11,  Queen  Victoria  Street,  E.C. 
Leaflets  relating  to  the  “Metaflect”  lamp,  new  electric  flashing 
gjtrns,  and  new  25-c  P.  high-voltage  tantalum  lamps. 

^Messrs.  Siemens  Bbos.  Dynamo  Wobks,  Ltd.,  Tyssen  Street, 
Dalston,  N.E.— Pamphlets  describing,  with  prices,  carbon-filament 
lamps  of  various  patterns,  including  tubular  and  radiator  lamps 
and  coloured  lamp  varnishes ; Siemens  tantalum  lamps,  suitable 
for  both  direct  and  a.c.  circuits,  with  adapters,  fittings,  &c. ; and 
“wireless”  electric  light  fittings,  in  which  the  cluster  body  is 
supplied  complete  with  internal  connections  ready  made,  according 
to  requirements.  The  last-named  list,  No.  29b,  shows  a variety  of 
wireless  clusters,  “ tantalum  arcs,”  lanterns  and  reflectors  for  indoor 
and  outdoor  use. 

Mb.  G.  Braulik,  8,  Lambeth  Hill,  E.G. — Leaflet  relating  to  the 
“ Eclipse  ” metallic-filament  lamp,  with  particulars  and  prices. 

Messrs.  Neville  Kaye  & Co.,  Ltd.,  231-2,  Strand,  W.C.  Illus- 
trated pamphlet  drawing  attention  to  the  firm’s  electric  lift  gear, 
pulley  blocks  and  overhead  travelling  cranes. 

Edmundson’s  Electbicity  Cobpobation,  Ltd  , Broad  Sanctuary 
Chambers,  Tothill  Street,  Westminster.— Thirty-two  page  pamphlet 
entitled  " Electric  Light  and  Power,”  wherein  the  company  gives  a 
gocd  deal  of  well-illustrated  matter  regarding  electric  lighting, 
heating  and  power  installation  work  that  it  is  prepared  to  under- 
take for  country  and  town  mansions,  public  buildings,  factories 
and  so  forth.  Suction  eas  plants,  small  water  turbine,  oil  and 
petrol  sets  are  briefly  outlined.  A full  and  imposing  list  of  some  of 
the  clients  for  whom  the  company  has  installed  electrical  plant 
occupies  a number  of  pages.  The  intention  of  the  company  to 
again  develop  this  department  of  its  business  was  referred  to  by  the 
chairman  in  his  speech  at  the  recent  annual  meeting. 

Messrs.  Fbancis  & Sons,  41,  Hampden  Street,  Bolton.— List 
relating  to  the  Francis  (patent)  hand-feed  arc  and  proscenium 
lamps  for  stage  work. 

Condensing  PJaot.— The  Mirrlees  Watson  Co., 

Ltd  , have  recently  received  orders  for  a number  of  condensing 
plants,  among  which  are  the  following  : — 

A.  Williams,  Mexico.— Three  sets  of  barometric  condensing  plants,  88.5C0  lb. 
^WtoranTKersley  Coal  Co.,  Ltd.— Barometrio  condensing  plant,  30,000  lb. 
^Baldwins*  Ltd*!,'  Port  Talbot.— Surfaoe  condensing  plant,  30,070  lb.  of  steam 
^Broken  Hill,  New  South  Wales.— Low  level  jet  condensing  plant,  10,000  lb.  of 
6t^or  Great°Boulder  Prop.  Mines,  Ltd.— Surface  condensing  plant,  21,100  lb.  of 
St  Walms’ley  & Co.,  Ltd.,  Bury.-Surface  condensing  plant,  15,600  lb.  of 
ste^m  per  tour. , Londoi])  {or  whitehaven  Coal  Co— Surface  condensing  plant, 

13  000  lb.  of  steam  per  hour  (condenser  onlyl.  , , 0 

The  Linde  British  Refrigeration  Co.,  Ltd.-Surface  condensing  plant,  8,000 

^Bolckm?1  Vaughan  & Co  , Ltd.,  Middlesbrough,  for  South  Bank  Turbo  Plant. 
-Surface  condensing  plant,  43,000  lb.  steam  per  hour,  rr  peat  order. 

Oknra  & Co.,  London,  for  Formosa.— Barometric  condensing  plant,  36,250  lb. 

of  steam  per  hoar, 


For  Sale. — Certain  electrical  plant,  a coal-cutter  ami 

other  plant,  &c.,  at  Gonyet’s  Colliery,  Dewsbury  Moor,  Dewsbury, 
are  to  be  offered  for  sale  by  auction  by  Mr.  R.  S.  Balden.  An 
announcement  appears  among  our  advertisements. 

“Metalik"  Lamps. — Messrs.  G.  M.  Boppy  * Co, 

15,  Gray’s  Inn  Road,  W.C.,  inform  us  that  they  are  able  to  supply 
25-c.p.  high-voltage  “ Metalik  ” lamps. 


LIGHTING  and  POWER  NOTES. 


Belfast. — Street  lighting  occupied  the  attention  of  the 

Police  Committee  last  week,  owing  to  the  proposals  of  a special  sub- 
committee which  had  made  certain  recommendations  as  to  experi- 
mental electric  lighting,  and  the  discussion  which  took  place 
illustrated  the  rivalry  which  frequently  exists  between  gas  and 
electricity  committees.  Councillor  Doran  said  that  gas  was  being 
supplied  at  cost  price,  and  (he  assumed)  that  electricity  would  be 
supplied  under  cost.  He  asked  bow  could  the  Council  expect  the 
Gas  Committee  under  such  circumstances  to  go  on  giving  £15,000  a 
year  to  the  rates,  if  they  allowed  competition  of  this  kind?  The 
Police  Committee  is  not  satisfied  with  the  gas  lighting  of  certain 
thoroughfares,  but  apparently  this  does  not  matter,  if  only  gas  is 
the  illuminant. 

Bodmin. — At  a meeting  of  the  T.C.  recently,  the 

Council  in  committee  reported  having  considered  the  application  of 
Messrs.  Meagor  iegardiDg  a proposed  electric  lighting  scheme  for 
the  town,  and  resolved  that  they  be  informed  that  the  Council 
would  be  disposed  to  favourably  entertain  their  proposals,  provided 
they  would  submit  details  of  a suitable  scheme,  and  furnish  an 
acceptable  guarantee  that  they  will  be  able  to  carry  out  a workable 
contract.  The  borough  surveyor  was  authorised  to  confer  with 
Messrs.  Meagor,  if  they  so  desired. 

Bradford. — The  last  year’s  operation  (to  March  last)  of 

the  electricity  undertaking  showed  a surplus  of  £2,142,  as  against 
£1,135  in  the  previous  12  months.  Against  this,  however,  had  to 
be  set  £1,491  for  adjustment  of  liabilities  on  March  31st,  1908, 
and  a sum  of  £1,200,  rebate  to  the  tramways  department  in  conse- 
quence of  the  failure  to  provide  it  with  transforming  sub-stations. 
The  general  supply  showed  a drop  of  £217  during  the  year,  but 
this  was  more  than  compensated  for  by  an  increase  of  £4,064  in 
bulk  supply. 

Brazil. — The  American  Vice-Consul  at  Santos  reports 
that  there  is  a plan  in  the  city  of  Joinville,  the  principal  foreign 
trade  centre  of  the  Brazilian  State  of  Sinta  Cathirina,  to  build 
an  electric  railway  to  Lake  Srgaussu,  an  ocean  harbour  10  miles 
distant,  where  vessels  can  enter  successfully.  At  present  Joinville 
freight  is  handled  by  barges  via  the  port  of  San  Francisco,  but  the 
irregular  condition  of  the  river  ha9  caused  the  plans  for  the  new 
method. 


Dissolutions  and  Liquidations.— Thomas  Parker, 

£td The  creditors  of  this  company  must  send  particulars  of  their 

debts,  &c.,  to  Mr.  W.  A.  Nehon,  the  liquidator,  Lichgate,  Wolver- 
hampton, by  August  28th. 

General  Electric  Sign  and  Engineering  Co  , Ltd.— Creditors 
must  send  particulars  of  their  debts,  &<\,  to  Mr.  E Hayes,  the 
liquidator,  28,  Basingball  Street,  E.C.,  by  September  7th. 

Sharpe  & Waters,  electrical  engineers,  34,  Uverdale  Road, 
Chelsea.— MeBRis.  Enoch  Sharpe  and  Alexander  Waters  have 
dissolved  partnership.  Mr.  Sharpe  attends  to  debts. 

J.  H.  Holmes  & Co.,  electrical  engineers,  Newcastle-on-Tyne, 
also  W.  H.  Holmes  & Sons,  paint  and  colour  merchants,  &c.,  and 
the  Castle  Bbabd  Co.  (paints,  varnishes,  colour,  &c.).— Messrs  A , 
J H Elwood  and  Leonard  W.  Holmes  have  dissolved  partnership, 
Mr.  L.  W.  Holmes  retiring.  The  remaining  partners  will  attend  to 
debts. 

Trade  Announcements.  — Messrs.  Stewart  and 

McDonald,  245,  Buchanan  Street,  Glasgow,  inform  ns  that  they 
have  commenced  business  at  the  above  addresa  as  electrical 
engineers,  &c.,  and  will  be  glad  to  receive  catalogues  and  lists  from 
manufacturers  and  merchants. 

Mb.  A.  Whittaker,  late  with  Whittaker’s  Arc  Works,  Rochdale, 
is  about  to  open  business  as  electrical  engineer  and  X-ray  and 
medical  apparatus  maker  at  34,  Princess  Street,  Barnsley,  Yorkshire, 
and  will  be  glad  to  have  catalogues  relating  to  all  electrical  work 

and  tools. 

Messrs.  J.  & H.  Grevener,  of  Eldon  Street  House,  E.C.,  are 
introducing  special  facilities  for  North  of  England  customers,  and 
are  opening  a branch  at  40,  Brazennose  Street,  Manchester,  where 
special  efforts  are  to  be  made  to  push  the  pale  of  their  “ Arco-flame  ” 
lamps,  cables,  watertight  fittings,  &c.  Mr.  H.  J.  Booker  of  their 
London  office,  has  been  deputed  to  organise  and  open  up  «his 
branch  in  conjunction  with  Mr.  A.  Albrecht,  of  the  Newcastle  office. 
Ample  stocks  will  be  held  at  Manchester  and  Newcastle.  Northein 
clients  are  asked  to  take  a note  of  the  address. 

The  “Omega”  Electric  Lamp  Co.,  Ltd  , have  now  moved  into 
their  new  factory  premises  at  Palace  Woiks,  Crab  Tree  Lane, 
Hammersmith,  W.,  where  they  are  cairjicg  out  orders  for  all 
voltages  of  the  “Omega”  metallic-filament  lamps.  A circular 
announcing  prices  of  stock  lamps  has  been  received. 


Burslem. — The  assessment  of  the  Corporation  Electricity 

Works  has  been  reduced  from  £1,180  to  £1,060. 

Canada. — There  is  under  construction  at  Cobalt  an 

11.000  h p.  power  plant.  Tbe  works  are  being  carried  out  by  the 
Mines  Power,  Ltd.,  on  the  Matabitchoun  River,  24  miles  south-east 
of  Cobalt,  at  a point  where  the  river  has  a fall  of  300  ft.  The 
generating  equipment  consists  of  four  units  of  1,500  kw.  each, 
normal  rating,  and  four  turbines  of  2 750  h p.  each  at  600  rpm  , 
also  two  Pelton  driven  exciters.  The  hydraulic  plant  is  being 
supplied  by  Jens  Orten-Boving,  of  London.  The  transmission 
is  to  static  sub-stations  at  Cobalt,  Kerr  Lake,  and  Scuth  Loraiee,  at 

44.000  volts,  and  will  be  carried  over  two  tbree-pba3e  circuits  on 
separate  pole  lines,  over  a right  of  way  135  ft.  wide.  The  trans- 
mission cable  will  be  of  No.  00  aluminium  supplied  by  the  Northern 
Aluminium  Co.,  of  America.  These  works  are  to  supply  power  (o 
the  mines  of  Cobalt,  and  are  expected  to  be  completed  in  the 
autumn. 

A staff  of  Toronto  engineers  has  been  making  extensive  surveys 
for  Simcoe  Railway  and  Power  Co.  at  Big  Chute  on  tbe  Severn 
River,  30  miles  from  Midland.  It  is  expected  that  4,000  h p.  can 
be  developed  and  distributed. 

The  Nipisseng  Power  Co.  is  constructing  a power  plant  on  the 
South  River,  19  miles  from  the  town  of  North  Bay,  to  supply 
thai.  rapidly  growing  town  with  electric  power.  A 90  ft.  head 
will  be  developed,  giving  about  1,000  h.f.  The  transmiss  on  will 
be  22  000  yolts 

The  famous  Heally  Falls  on  the  Trent  Valley  Canal  will  be 
developed  by  the  Dominion  Government  by  the  construction  of  a 
dam  on  the  canal ; the  water  will  be  taken  through  the  upper  canal 
cutting  and  at  the  first  lock  discharged  into  pipes  to  tbe  power  house 
below.  A head  of  76  ft.  will  be  developed  and  power  supplied  to 
several  towns  on  the  lake  front. 

Accoiding  to  the  Canadian  Electrical  Nevis,  a consolidation  of  all 
the  electrical  development  companies  in  and  about  the  city  of 
Quebec,  is  likely  in  the  near  future.  The  concern  will  be 
capitalised  at  $8, 000, 000. 

Consett.— The  I)ut ham  County  Electric  Power  Co.  has 

applied  to  the  B.  of  T.  for  consent  to  erect  an  overhead  low  tension 
transmission  line  between  the  Co-operative  Stores  and  the  Theatre 
and  Guardian  Offices. 
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Continental  Notes. — Norway. — In  the  report  for 

1908,  which  has  just  been  published,  of  the  Christiania  Municipal 
Electrical  Works,  there  are  many  interesting  details  showing  what 
progress  has  been  made  in  Christiania,  which  has  a popula- 
tion of  about  230,000.  The  balance-sheet  shows  a total  income 
of  1,323,360  kr.  (£74,000)  as  against  1,164,861  kr.  (£64,600)  for  1907. 
The  expenses  including  288,585  kr.  (£16,000)  for  interest,  new 
plant,  and  extensions,  are  692,612  kr.  (£38,500),  which  deducted 
from  the  income  leaves  a profit  of  630,740  kr.  (£35,000)  or 
216,898  kr.  (£12,000)  more  than  was  estimated.  The  net  profits 
amount  to  about  9 per  cent,  on  the  capital  expended.  In  October 
the  works  increased  their  capacity  by  contracting  for  2,000  kw. 
from  a pulp  manufactory  in  the  neighbourhood  ; 36  large  factories 
are  being  supplied  from  the  works,  apart  from  lighting  and  tram- 
ways. The  maximum  load  on  the  direct-current  system  was  2,944  kw., 
and  on  the  alternating  system  1,950  kw.,  and  1,020  kw.  on  the  tram- 
ways. Extensions  of  cables  during  the  year  amounted  to  926  km. 
(5f  miles)  for  the  d.c.  system,  and  39  57  km.  (25  miles)  for  the 
alternating  system.  At  the  end  of  the  year  the  total  length  of 
cables  was  52P22  km.  (316  miles).  The  number  of  sub-stations 
was  37,  and  in  addition  there  were  16  kiosks.  On  December  31st 
last,  11,130  kw.'  was  connected.  The  total  capital  spent  on  the 
whole  plant  at  December  31st  last  was  7,034,071  kr.  (£388,889). 

A factory  has  recently  been  started  at  Salterod,  near  Arendol,  for 
the  purpose  of  producing  silicious  iron  by  means  of  electricity. 
The  raw  materialjto  be  used  is  scrap  iron.  The  name  of  the  com- 
pany is  the  General  Electrometallurgical  Co.,  with  the  head  offices 
at  Christiania. 

Russia. — The  municipal  authorities  of  Koslov  are  considering  a 
project  for  the  establishment  of  a central  electric  lighting  station  in 
the  town. 

Sweden. — Last  week-end  the  workmen  at  the  Stockholm 
electricity  works  went  out  on  strike,  and  as  a result  the  city  was 
without  the  electric  light.  The  tramway  service  ks  as  also  suspended. 

• 

Dublin. — The  Corporation  has  agreed  to  a proposed  loan 
of  £18,650  for  electrical  purposes  from  the  Royal  Liver  Friendly 
Society  at  the  rate  of  £3  15s.  per  cent,  per  annum,  repayment  to  be 
effected  in  20  years. 

Glasgow. — An  arrangement  has  been  come  to  between  the 

T.C.  and  the  Clyde  Valley  Electrical  Power  Co.  for  the  laying  of 
cables  between  Rutherglen  and  Cathcart.  At  a recent  meeting  of 
the  T.C.  Committee  it  was  decided  to  give  the  company  power,  as 
requested,  on  condition  that  (1)  the  company  undertook  not  to 
supply  any  energy  ofE  its  mainB  within  the  city  boundary,  and  (2) 
did  not  use  the  permission  granted  as  an  argument  for  getting 
authority  to  lay  additional  cables  or  to  supply  electrical  energy 
within  the  city  boundaries.  Besides  agreeing  to  the  above  condi- 
tions, the  company  has  decided  to  remove  its  cables  from  the 
streets  within  the  municipal  area  when  required  by  the  Corporation, 
and  to  pay  a nominal  rent  of  10s.  per  annum  to  the  T.C. 

Govan. — From  the  report  of  the  Electricity  Department 
of  the  T.C.,  it  appears  that  2,877,979  units  were  generated  and 
2,356,367  units  were  sold  up  to  the  end  of  the  financial  year  ending 
May  15th,  as  compared  with  2,653,794  and  2,161,494  respectively 
last  year.  The  total  revenue  was  £16,072,  and  the  total  charges 
£15,544,  leaving  a net  profit  of  £528.  On  the  total  charges  an 
increase  of  £464  was  shown,  while  the  net  profit  decrease  was  £100, 
of  which  £78  was  due  to  bad  debts.  The  accounts  were  considered 
satisfactory  in  view  of  the  prevalence  of  dull  trade. 

HalifiX. — The  T.C.  has  reduced  the  price  of  energy  for 

the  tramways  to  l^d.  Per  unit  aB  from  April  1st,  1908. 

Hastings. — In  order  to  comply  with  regulations  of  the 
Home  Department,  the  T.C.  has  sanctioned  the  expenditure  of 
£1,230  for  new  transformers  at  certain  sub-stations. 

Hnll. — At  the  meeting  of  the  Electric  Light  Committee 

some  complaint  was  made  that  the  Committee  had  been  allowing  a 
special  discount  to  firms  using  electricity  for  motor  purposes,  and 
that  firms  were  being  supplied  at  less  than  cost  price.  Mr.  Costello 
pointed  out  that  an  injustice  was  being  done  the  users  of  electricity 
for  lighting  purposes.  The  chairman  (Mr.  Hanger)  explained  that 
the  accounts  for  electricity  for  motor  purposes  were  sent  out 
monthly,  and  discount  was  allowed  when  the  accounts  were  paid 
within  14  days. 

Japan. — A hydro-electric  scheme  is  being  carried  out  by 

a Japanese  syndicate,  by  which  the  water  from  Labe  Biwa  will 
be  deflected  through  a series  of  tunnels  and  canals  to  a power 
house  seven  miles  distant  at  Uji,  some  little  way  down  the  Uji 
River  which  forms  the  outfall  of  the  lake.  The  Uji  River  Electric 
Co.,  Ltd.,  which  is  carrying  out  this  scheme,  has  a franchise  to  take 
2,000  cb.  ft.  of  water  per  second,  and;twith  (the*  head  of  206  ft. 
which  can  be  obtained,  can  develop  some  40,000  H.P.,  and  with 
further  hydraulic  works  60,000  HP,  which  would  be  the  largest 
power  development  in  Japan.  From  Uji  the  company  proposes  to 
supply  power  lo  Kyoto,  eight  miles  away,  and  to  Osaka,  22  miles 
away,  by  means  of  aerial  transmissions ; it  ib  also  proposed  to 
establish  an  auxiliary  factory  for  the  supply  ,of  electrical  plant. 
The  capital  of  the  company  is  12,500,000  yon ; it  is  expected  that 
the  work*  will  take  some  three  or  four  year*  to  complete. 


Leigh. — A correspondent  states  that  the  Chairman  and 

Vice-Chairman  of  the  Electricity  Committee  are  to  confer  with  the 
Chairman  and  Deputy-Chairman  of  the  Gas  Committee  and  with 
two  members  of  the  Council,  with  respect  to  the  working  of  the 
two  departments. 

Luton. — A L.G.B.  inquiry  was  held  on  August  5th, 
relative  to  the  application  of  the  T.C.  for  a loan  of  £11,707  for 
electricity  purposes.  There  was  no  opposition,  but  the  inspector 
(Mr.  H.  R.  Hooper)  left  open  a question  of  £4,500  on  the  surplus 
account  for  future  extensions,  in  order  that  he  could  see  the  finances 
and  start  clear  on  April  30th,  1909.  Consequently  the  inquiry 
respecting  this  sum  was  adjourned  sine  die. 

Middlesbrough, — Last  week-end  the  experimental 

lighting  of  Corporation  and  Newport  Roads  by  20  Crompton  arc 
lamps  was  commenced.  The  arcs  will  be  in  use  until  midnight, 
two  incandescent  lamps  being  substituted  after  that  hour. 

Newport  (Mon.). — The  T.C.  has  arranged  to  give  a 

supply  of  power  to  Messrs.  GueBt,  Keen  & Nettlefold  and  to  Messrs. 
King  & Co.  when  the  cables  are  laid ; lighting  mains  will  also  be 
put  in. 

New  South  Wales. — The  North  Sydney  Council  has 

had  under  consideration  an  application  from  the  Kirribilli 
Electric  Lighting  Co.  for  permission  to  erect  pole  lines  with  a view 
to  supplying  electricity  in  the  locality.  It  was  decided  to  defer  the 
matter  for  a month,  owing  to  opinions  expressed  in  favour  of  , 
municipal  working. 

Oulton  Broad, — The  U.D.C.  has  decided  to  invite 

tenders  for  working  the  electric  lighting  order. 

Rosyth. — It  has  been  decided  by  the  contractors  for  the 

new  naval  dockyard  works  at  Rosyth,  on  the  Forth,  to  lay  down 
plant  to  supply  their  own  electrical  power  and  light.  For  a time 
the  idea  was  entertained  of  obtaining  power  from  the  Fife  Electric 
Power  Co.  A large  installation  of  electrical  machinery  is  being 
arranged  for.  Ia  addition  to  requiring  power  for  the  many  electric 
cranes  to  be  employed  on  the  contract,  there  will  be  a great  develop- 
ment of  lighting,  as  much  night  work  is  on  the  contractor’s  pro- 
gramme. 

Southampton. — At  a recent  meeting  of  the  T.C.,  Mr. 
Street,  the  electrical  engineer,  submitted  a long  report  in  regard  to 
free  wiring.  He  said  that  the  Southern  Free  Wiring  Co.,  which 
had  carried  on  work  in  the  town,  had,  for  reasons  that  had  nothing 
to  do  with  the  Corporation,  practically  given  up  canvassing  for  new 
work,  although,  of  course,  the  Corporation  was  still  collecting  the 
money  due  to  it  on  account  of  existing  contracts  from  sundry  con- 
sumers. The  method  adopted  was  to  charge  Id.  per  unit  extra  to 
all  of  the  Free  Wiring  Co.’s  consumers,  which  money  was  paid  over 
to  the  company.  He  considered  it  much  the  best  to  leave  the 
wiring  work  to  the  contractors,  who  had  better  facilities  for  doing 
it  than  the  Corporation,  as  the  class  of  men  employed  was  quite 
different  to  that  employed  by  the  municipality.  The  whole  of  the 
necessary  expenditure  could  be  defrayed  out  of  revenue  or  the 
reserve  fund.  Assuming  that  they  invested  £2,000  of  their  fund 
in  free  wiring,  they  could  install  about  2,600  lamps  at  a cost  of  15s. 
per  lamp,  which  was  above  the  average  cost  of  installation  in 
Southampton.  The  revenue  on  this  from  sales  of  electricity  at 
ordinary  rates  would  be  no  less  than  £600,  to  which  would  be  added 
the  extra  cost  for  free  wiring,  which,  say,  at  Id.  per  unit,  would 
amount  to  not  less  than  £200.  With  assisted  wiring,  the  revenue 
would  be  greater.  They  had  the  support  of  all  the  principal 
wiring  contractors  of  the  town,  who  saw  in  the  proposal  a consider- 
able increase  of  business  coming  to  them.  They  would  not  hurt 
the  builders  who  desired  to  wire  houses  as  they  were  built,  but  would 
b8  of  assistance  to  them.  A large  number  of  ratepayers  also  wanted 
the  scheme.  The  Committee  recommended  the  Council  to  obtain 
Parliamentary  powers  for  the  purpose  suggested  by  the  electrical 
engineer.  An  amendment  referring  the  matter  to  the  Parliamentary 
Committee  was  carried  after  discussion. 

Stretford. — Eighteen  street  lamps  are  to  be  converted  to 
electric  incandescent  lamps  on  the  present  columns  at  a charge  of 
£1  per  lamp.  The  charge  for  electric  current  to  these  and  all 
similar  existing  lights  is  to  be  reduced  from  45s.  to  42s.  6i.  per 
lamp  per  annum.  At  the  expiration  of  12  months  the  matter  is  to 
be  reconsidered  with  a view  to  a further  reduction,  if  possible,  to 
40s.  per  lamp.  Id.  per  unit  is  to  be  charged  the  Tramways  Depart- 
ment for  energy  for  three  years,  subject  to  adjustment  according  to 
the  price  of  coal. 

St.  Helens. — The  Corporation  Electricity  Committee  has 

decided  to  supply  electricity  to  Messrs.  Bickford,  Smith  & Co., 
Ltd.,  subject  to  a three-years’  guarantee  and  an  annual  consump- 
tion of  £100,  the  company  to  provide  a brick  chamber  for  use  as 
a sub-station.  A similar  supply  is  to  be  given  to  the  Magnum  Steel 
Co.,  Ltd.,  subject  to  an  annual  consumption  of  £300. 

Wimbledon. — An  electrical  exhibition  is  to  be  held  in 

the  Baths  Hall  during  10  dayB  in  November  next.  Messrs. 
Babcock  & Wilcox’s  chain-grate  mechanical  stokers  are  to  be 
installed  on  two  boilers  at  the  generating  station,  at  an  estimated 
cost  of  £600. 
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TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Something  of  an  unique  description  is  to  be 
ventured  upon  by  the  Corporation  in  connection  with  tramway 
fares  For  the  first  time  in  Scotland  the  T.C.  at  their  recent 
meeting  decided  to  introduce  a system  of  universal  penny  fares 
from  the  centre  of  the  city  to  the  various  termini  of  the  different 
routes,  while  the  halfpenny  fares  are,  with  one  exception,  to  be 
abolished — the  exception  beiDg  in  Union  Street — the  principal 
thoroughfare  in  the  city.  This  decision  was  arrived  at  after  con- 
sideration of  the  annual  report  of  the  Tramways  Committee.  Mr. 
John  Coutts,  who  submitted  accounts,  pointed  out  that  the  revenue 
from  passenger  traffic  was  £70,325,  against  £70,754  in  the  preceding 
year,  a decrease  of  £429.  The  total  working  expenses  amounted  to 
£40,794,  against  £38,666  last  year— an  increase  of  £1,525.  The  cost 
of  electricity  for  power  increased  from  £8,971  last  year  to  £9,564, 
explained  by  the  fact  that,  while  the  rebate  on  the  amount  paid  to 
the  electricity  department  last  year  amounted  to  £741,  the  rebate 
this  year  was  only  £90 — a reduction  of  £651.  The  balance  of 
revenue  after  deducting  working  expenses  amounted  to  £31,485  as 
compared  with  £33.261  last  year,  a decrease  of  £1,776.  The  total 
capital  expenditure  of  the  undertaking  now  stood  at  £318,593,  and 
the  mortgage  loan  debt  amounted  to  £260,85.3  at  May  31st  last.  Al- 
though they  had  been  able  to  put  by  a very  substantial  sum  to  reserve 
account,  that  account  was  not  yet  so  high  as  it  ought  to  be,  because 
very  heavy  calls  would  be  made  on  it  almost  immediately.  He 
therefore  thought  the  Corporation  should  pursue  a policy  of  caution 
and  not  make  any  alteration  on  the  present  fares  which  would 
jeopardise  their  present  position. 

Canada.— Canadian  engineers  are  considering  the  elec- 
trification of  the  Grand  Trunk  Pacific  Railway  from  the  St. 
Lawrence  River  to  Monckton — 460  miles — the  electricity  to  be 
developed  by  harnessing  the  Grand  Falls  on  the  St.  John 
River. 

Chesterfield. — The  annual  report  on  the  tramways 
undertaking  for  the  year  1908-9,  shows  a net  balance  on  the  work- 
ing of  £600,  as  compared  with  £978  in  the  previous  year  ; the 
surplus  was  added  to  the  reserve  fund,  which  now  amounts  to 
£3,627.  Some  2,481,321  passengers  were  carried,  and  293,380  car- 
miies  run  during  the  year,  the  results  of  which,  considering  the 
limitations  of  the  system,  undoubtedly  reflect  credit  on  the 
manager,  Mr.  Acland. 

Continental  Notes.  — Germany.  — The  municipal 

authorities  of  Span  dan  (Brandenburg)  have  just  acquired  the 
electric  tramways  in  the  town  from  the  Allgemeine  Electricitats 
Ges.,  of  Berlin,  for  the  sum  of  £175,000. 

Eccles. — The  Corporation  has  joined  the  Salford  Cor- 

poration in  an  action  against  the  South  Lancashire  Tramways  Co. 

Ecuador. — According  to  the  terms  of  a draft  contract 

recently  published,  Mr.  Julio  H.  Cardon  is  empowered  to  arrange 
for  the  construction  of  a 3-ft.  6-in.  gauge  electric  railway  from 
Babahoyo,  capital  of  the  province  of  Los  Rios,  to  Balzapamba,  in 
the  province  of  Bolivar,  with  further  powers  to  extend  the  line  to 
Guaranda,  capital  of  the  province  of  Bolivar.  The  cost  of  con- 
struction is  estimated  at  1,380,000  American  gold  dollars  (about 
£287,000),  which  amount  will  be  guaranteed  by  the  Government  of 
Ecuador.  The  concessionaire  will  have  the  right  to  work  the  rail- 
way on  certain  terms  for  a period  of  50  years. — Board  of  Trade 
Journal. 

Elland. — The  U.D.C.  has  decided  to  call  upon  the 

West  Yorkshire  Tramway  Co.  to  carry  out  its  undertaking  to 
. extend  the  tramways  between  Elland  and  West  Yale,  which,  under 
the  Act,  should  have  been  opened  in  July. 

Fife. — After  a delay  of  some  years,  the  work  in  connec- 
tion with  the  laying  of  the  line  of  tramways  to  connect  Lochgelly  and 
Cowdenbeath  with  Dunfermline  has  been  begun.  The  contract  for  the 
supply  of  the  current  haB  been  secured  by  the  Fife  Electric  Power 
Co.,  which  is  constructing  an  aerial  transmission  from  its  station  at 
Townhill,  Dunfermline,  to  Cowdenbeath.  The  company  has  also  an 
order  for  additional  dynamos  of  the  latest  type  for  the  purpose  of 
coping  with  the  load  which  the  tramways  will  impose.  A shed  is 
being  constructed  at  Cowdenbeath  to  accommodate  30  cars. 

Glasgow. — The  plan  adopted  by  the  Tramway  Depart- 
ment of  placing  boxes  at  the  ends  of  the  cars  as  a depository  for 
used  tickets,  in  order  to  keep  the  cars  and  streets  tidy,  has  met  with 
such  success  that  their  accommodation  is  quite  insufficient,  and  it  is 
now  proposed  to  place  an  extra  box  at  each  end  of  the  car.  Many 
tons  of  tickets  are  collected  every  month,  and  these  are  disposed  of 
at  a profit  by  the  cleaning  department.  Mr.  Dalrymple,  the 
manager,  is  receiving  inquiries  from  other  large  centres  as  to  the 
system  ; London,  Birmingham,  Manchester  and  other  cities  being 
anxious  to  solve  the  problem  of  keeping  the  cars  tidy. 

Hull. — Reports  have  been  prepared  for  the  Corporation 
in  connection  with  the  proposal  to  extend  the  Corporation  electric 
car  service  to  Hessle,  a further  stretch  of  five  miles. 

Isle  Of  Man. — A Ramsey  man,  named  Knight,  wa3 

killed  on  the  Manx  Electric  Railway  on  Tuesday.  He  wa3  em- 
ployed as  conductor  on  the  electric  cars,  and  whilst  crossing  from 
the  trailer  to  the  closed  car  as  the  train  was  in  motion,  he  fell 
between  them.  The  wheels  went  over  his  body  and  inflicted  fatal 
injuries  to  the  head  and  lower  limbs.  He  died  in  16  minutes 
without  gaining  consciousness. 


Japan. — Mail  intelligence  from:  the  United  States  says 

that  the  Department  of  [Communication  in  Japan,  under  which  the 
railroads  are  operated," is  considering  a plan  for  electrifying  the 
railways  of  the  island  empire.  The  Japanese  Government  recently 
appointed  a special  commissioner  to  investigate  electrical  railways 
in  England,  Europe  and  the  United  States,  and  he  is  now  about 
to  make  his  report.  In  an  interview  the  Commissioner  said  that 
it  would  only  be  a short  time  before  all  the  branch  lines  were 
operated  by  electricity,  for  the  sake  of  economy. 

Leith. — An  inspection  of  the  new  portion  of  the  Council’s 
tramways  between  Bonnington  Terrace  and  Goldenacre  took  place 
on  the  3rd  inst.,  the  members  of  the  Council  and  officials  subse- 
quently proceeding  over  the  whole  of  the  extension  to  Granton  and 
Newhaven.  According  to  some  remarks  made  by  Bailie  Hall,  the 
portion  of  the  new  route  open  has  yielded  receipts  of  10  07d.  per 
mile,  as  compared  with  7d.  per  mile  on  the  original  system,  and 
great  things  are  expected  of  it. 

L.  and  Y.  Electrical  Lines.— Presiding  at  the  general 

meeting  of  the  Lancashire  and  Yorkshire  Railway  Co.  on  Wednes- 
day, last  week,  the  Chairman,  Sir  Geo.  Arrnytage,  said  that  though 
the  total  number  of  passengers  carried  showed  a decrease,  he  was 
glad  to  say  that  residential  traffic  was  still  on  the  increase,  and 
especially  on  the  electrified  lines  between  Liverpool  and  South- 
port.  They  had  decided  to  extend  the  electrification  from  Aintree 
to  Maghull,  and  that'  work  was  now  in  progress. 

Musselburgh. — The  eastward  extension  of  the  Mussel- 
burgh Electric  Light  and  Traction  Co.’s  line,  from  Levenhall  to 
Cockenzie,  was  inspected  by  the  B.  of  T.  last  week  and  opened  for 
traffic.  The  line  will  ultimately  end  at  Port  Seaton;  at  present 
it  gives  a continuous  route,  11  miles  long,  with  one  change,  from 
Edinburgh.  After  the  official  inspection  by  Col.  von  Donop,  the 
directors  of  the  company  entertained  the  representatives  of  tie 
local  authorities  on  the  route  to  luncheon  at  the  Prestonpans  Town 
Hall. 

Newcastle-on-Tyne, — At  a meeting  of  the  T.C.  on  the 

4th  inst.,  the  annual  financial  statement  of  the  Corporation  tram- 
ways undertaking  was  submitted  and  adopted  without  discussion 
or  comment.  This,  says  our  Newcastle  correspondent,  is  some- 
what Burprising,  as  a warm  debate  was  anticipated  on  the  old 
question  of  depreciation.  The  statement  of  accounts  could  not  be 
regarded  as  strikingly  satisfactory,  for  the  absolute  net  gain  on 
the  year  on  an  undertaking  which  has  a capital,  expenditure  of 
about  one  and  a quarter  millions,  was  £377.  It  is  a fact  that  the 
reserve  and  renewals  fund  account  shows  an  appropriation  for  that 
purpose  of  £7,557  from  the  profits  of  the  year,  but  the  same 
account  shows  also  an  expenditure  for  the  year  ended  March  31st, 
1909,  of  £7,181.  The  items  of  expenditure  on  the  renewals 
account  were  : Batteries,  £2,844 ; switchboard,  £512 ; pumping 
plant,  £2,989  ; permanent  way,  £834.  The  reserve  fund  balance  is 
now  £62,699  as  against  £62,323  for  the  preceding  year.  For  the 
year  the  gross  revenue  had  dropped  from  £211,318  or  ll’50d.  per 
car-mile  for  1908,  to  £204,123  or  ll'42d.  per  car-mile,  for  1909. 
The  total  working  expenditure  had  increased  from  £116,852 
= 6'36d.  per  car-mile,  to  £122,609  or  6 86d.  per  car-mile.  The 
balance  carried  to  net  revenue  account  was  £81,513  or  4 56d.  per 
car-mile,  against  £94,466  or  5‘14d.  per  car-mile  for  the  preceding 
12  months.  The  net  profits  decreased  from  £19,477  or  l’06d. 
per  car-mile,  to  £7,557  or  ’423d.  per  car-mile,  and  this  latter 
sum  has  been  in  effect  reduced  to  the  £377  mentioned,  because  the 
system  has  not  been  maintained  (as  it  is  claimed  has  hitherto  been, 
and  would  be,  the  case)  out  of  revenue,  but  replacements  paid  for 
ont  of  the  reserve  fund. 

Plymouth. — The  tramways  manager  has  submitted  the 
following  return  to  the  Tramways  Committee  of  the  T.C.  for  the 
year  ending  March  31st,  1909.  The  gross  income  was  £34,150, 
against  £32,931  for  the  year  ending  March  31st,  1908.  The  expen- 
diture was  £26,084,  leaving  a gross  profit  of  £8,065,  against  £8,424 
last  year.  On  the  net  revenue  account  there  was  an  income  of 
£9,323,  of  which  £4,785  went  to  dividends  and  interest,  and 
£4^429  to  stock  and  mortgages  redemption,  leaving  a net  profit  of 
£108,  against  £815  in  1908. 

Radcliffe— The  Electricity  and  Tramways  Committee  of 
the  local  D.C.  is  about  to  adopt  a scheme  for  the  carriage  of  goods 
from  the  railway  station  to  the  local  mills  and  works  through  the 
medium  of  the  tramway  service. 

Sheffield. — The  municipal  tramways  undertaking  made 
a net  profit  of  £35,635  during  the  year  1908-9,  of  which  sum, 
£15,000  was  devoted  to  the  rates. 

Soul hend-on-Sea. — The  T.C.  has  been  granted  a 

revival  of  powers  for  extending  the  tramways  to  Shoeburyness. 

Walsall.— The  local  Tramway  Committee  has  reported 
adversely  against  the  project  for  linking  together  the  various 
mining  villages  of  Brown  Hills,  Chase  Town,  Chase  Terrace,  Five 
Ways,  Cannock,  Wyeley  and  Newtown.  The  scheme,  if  carried 
out  in  its  entirety,  would  cost  £168,000,  or  about  £12,000  per  mile. 

Wigan. — Mr.  James  Slevin,  the  engineer  and  manager 

of  the  tramways  undertaking,  has  been  experimenting  with  a 
sprinkler,  locally  made,  for  disinfecting  the  inside  of  tramcars. 
The  results  have  been  very  satisfactory.  The  disinfectant  used 
dries  immediately,  and  all  germs  are  destroyed,  Mr.  Slevin  is  to 
report  later  upon  the  cost. 
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TELEGRAPH  and  TELEPHONE  NOTES.  CONTRACTS  OPEN  and  CLOSED. 


Australia. — The  Government  of  the  Commonwealth 
state  that  their  cables  to  Tasmania  are  laid  from  Flinders,  Victoria, 
to  Low  Head,  Tasmania,  and  the  lengths  are  respectively  346,783 
and  344  229  km.  These  are  the  two  cables  replacing  those  of  the 
Eastern  Extension,  Australasia  and  China  Telegraph  Co.,  which  are 
to  be  picked  up. 

Australian  Telephone  Service. — The  telephone  ques- 
tion has  reached  an  acute  phase  in  Australia,  where  protest  meetings 
such  as  were  common  in  this  country  last  year  have  been  held,  and 
the  Government  has  decided  to  defer  the  introduction  of  the  new 
tariff  for  a time,  pending  an  actuarial  inquiry  by  a committee  of 
accountants  as  to  the  actual  cost  of  the  service.  An  inquiry  has 
been  instituted  into  the  conditions  of  work  at  the  exchanges,  in 
which  many  complaints  have  been  put  forward  on  the  part  of  the 
employes  on  the  score  of  overwork,  too  little  pay,  petty  tyranny, 
and  so  on.  Defective  equipment  and  organisation  formed  the 
substance  of  many  complaints,  and  if  all  the  evidence  given  by 
the  Btafi  were  accepted  without  qualification,  the  conclusion  that 
the  telephone  system  was  in  a chaotic  state  would  be  inevitable. 

Jamaica. — For  the  financial  year  1907-8  the  revenue 
from  telegraphs  was  £6,489  8s.  8d.,  against  an  estimate  of  £6,000  ; 
£832  was  spent  on  the  .maintenance  of  telegraph  lines.  The  cost  of 
official  telegrams  was  £414  4s. 


London — Berlin. — It  is  stated  that  preliminary  negotia- 
tions are  proceeding  between  the  interested  Governments  with  a 
view  to  the  establishment  of  a direct  telephonic  connection  between 
London  and  Berlin.  An  inquiry  on  the  subject,  made  by  the  repre- 
sentative of  a Berlin  newspaper  at  the  Imperial  Post  Office  in  that 
city,  elicited  the  statement  that  apart  from  the  large  expenditure 
which  such  a scheme  would  involve,  the  question  at  issue  was  very 
difficult,  as  technical  progress  had  not  yet  so  far  advanced  as  to  permit 
of  the  construction  and  laying  of  submarine  cables  for  telephone 
working  of  such  lengths  as  would  be  necessary  in  this  particular 
case.  Another  question  was  whether  it  would  be  possible  to  secure 
the  object  in  view  in  a roundabout  way  by  inducing  a third  country 
to  become  interested  in  the  scheme,  so  that  permission  might  be 
obtained  to  erect  an  overland  line  to  the  English  Channel  and 
thence  to  London. 

\ew  Regulations. — The  General  Post  Office  has  issued 

notices  to  merchants,  stating  that  since  the  1st  ult.  the  new  regula- 
tions passed  by  the  Lisbon  Telegraph  Conference  are  in  force. 
According  to  these,  artificial  words  or  groups  of  letters  or  trade 
marks  must  not  contain  the  accented  letters  a,  a,  a,  4,  n,  o,  ii,  and 
in  code  words  or  trade  marks  ae,  aa,  ao,  oe,  ue  will  be  oounted  as 
two  letters  each.  In  artificial  code  words  or  trade  marks  “ch” 
will  count  as  two  letters. 

Codes  can  be  submitted  to  the  British,  German  and  French 
Administrations  for  approval,  and  owners  may  obtain  a certificate 
of  approval  after  this  has  been  done.  Cipher  composed  of  letters 
and  figures  is  not  admitted,  nor  are  combinations  or  alterations  of 
proper  words. 


Telegraphic  Interruptions: — 

Tangier-Cadiz 

Assab-Perim  

Trinidad- Djmerara  

Dikir-Conakry...  

Gibraltar- Tangier  

Cueta-Tangier 

Melilla-Chafarinas  


...  May  19,  1909 
...  July  8,  1909 
...  August  6,  1909 
...  August  6,  1909 
...  August  6,  1909 
...  August  7,  1909 
...  August  7,  1909 


Windsor  Castle. — A complete  new  installation  of  fire- 

alarms  has  recently  been  installed  at  the  Castle.  There  are  35 
alarm  boxes,  and  when  any  one  of  these  is  operated,  a distinctive 
number  is  sounded  on  a gong  in  the  residence  of  each  member  of 
the  fire  brigade. 

Wireless  Telegraphy. — The  Inter-Ministerial  Commis- 
sion on  Wireless  Telegraphy  has  drawn  up  a Bill  prohibiting  the 
employment  of  any  radio-telegraphic  apparatus  on  French  territory, 
or  on  board  of  any  French  vessel,  without  State  authorisation. 
Heavy  fines  are  to  he  imposed  in  the  case  of  persons  who  have 
caught  and  divulged  radio-telegraphic  or  radio-telephonic  messages. 

The  Times  reports  that  the  Russian  Military  Department  has 
made  some  very  successful  trials  with  wireless  telegraphy  between 
St.  Petersburg  and  Sebastopol,  a distance  of  about  1,900  miles. 

The  Halifax  (N.S.)  Herald  states  that  Sable  Island  is  no  longer 
feared  by  ships,  owing  to  wireless  telegraphy,  by  means  of  which 
they  .are  warned  of  their  proximity  to  its  dangerous  coast.  During 
1 he  past  year  Sable  Island  had  to  its  credit  the  largest  number  of 
wireless  messages  handled  during  the  year,  viz.,  8,118  private  and 
5,000  official  communications.  Not  a single  wreck  occurred  near 
the  island  after  wireless  wa9  installed.  The  Canadian  Government’s 
marine  signal  service  is  being  very  much  extended.  There  are  over 
20  wireless  stations  in  Canada,  of  which  five  are  situated  on  the 
Pacific  Coast.  The  latter  will  shortly  be  increased  by  two  or  three, 
the  superintendent  of  the  Government  wireleBB  stations  having 
recently  left  for  British  Columbia  with  a view  of  installing  new 
stations.  During  1908  there  were  received  and  sent  from  the  wire- 
less stations  13,549  private  messages  from  and  to  steamers,  13,526 
signal  service  messages,  and  38,632  messages  between  Government 
steamers  and  light  stations. 


OPEN. 

Australia. — Ten  100-number  switchboards  for  the  Post- 
master-General’s department  in  New  South  Wales.  See  “ Official 
Notices”  July  16th. 

New  South  Wales. — Telephone  material  for  the  P.M.G.  See 
“ Official  Notices  ” July  23rd. 

Ballinasloe.  — September  10th.  The  Committee  of 

Management  of  the  Ballinasloe  District  Lunatic  Asylum  wants 
tenders  for  the  supply  and  erection  of  overhead  cables.  See 
“ Official  Notices  ” July  30th. 

Belgium. — September  1st.  Tenders  are  being  invited 
by  the  municipal  authorities  of  Ixelles,  a suburb  of  Brussels,  for  the 
concession  for  the  electric  lighting  of  the  district. 

Clechlieaton.— The  U.D.C.  wants  tenders  for  the  pur- 
chase of  two  battery  regulating  switches.  See  *'  Official  Notices  ” 
July  30th. 

Edinburgh. — September  4th.  The  Corporation  invites 
tenders  for  a motor-alternator  and  for  an  electric  lighting  installa- 
tion. See  11  Official  Notices”  August  6th. 

September  4th.  Electric  light  installation  at  the  new  slaughter- 
houses, Gorgie,  for  the  Corporation.  Specification  (one  guinea 
deposit)  from  Mr.  F.  A.  Newington,  electricity  supply  works, 
Dewar  Place. 

France. — Paris. — August  18th.  The  Under-Secretary 
for  Posts  and  Telegraphs,  103,  Rue  de  Grenelle,  PariB,  requires 
tenders  for  75  stamping  machines  worked  by  electric  motors. 

Leeds. — September  7th.  Paper-insulated  cables  for  the 

E.L.  Department.  See  “ Official  Notices  ” to-day. 

Leyton. — September  7th.  Public  lighting  lanterns  with 
clock  switches  for  incandescent  electric  lamps,  for  the  U.D.C.  See 
“ Official  Notices  ” to-day. 

London. — Battersea. — August  21st.  The  Council 

wants  tenders  for  motors  and  controllers,  d.c.  flame  and  enclosed 
arc  lamps,  and  motor  and  arc  lamp  installations.  See  “ Official 
Notices  ” August  6th. 

L.C.C. — September  14th.  The  L.C.C.  wants  tenders  for  the 
supply  and  laying  of  fi-J  miles  of  0075  sq.  in.  three-core  cable  and 
46  miles  of  single  core  cable,  telephone  cables,  &c. ; the  supply  of 
50  tramway  feeder  pillars ; laying  18  miles  of  stoneware  ducts ; 
and  the  supply  of  440,000  etoneware  ducts.  See  “ Official  Notices  ” 
August  6th. 

Poplab  • — September  8th.  Electrical  supplies  for  a year  for  the 
B.G.  G.  H.  Lough,  Clerk,  45,  Upper  North  Street,  Poplar,  E. 

Plymouth. — September  2nd.  Steam  turbo-dynamo  for 

the  Corporation.  See  “ Official  Notices  ” to-day. 

Rhyl. — August  21st.  The  U.D.C.  invites  tenders  for  a 

125  kw.  Diesel  set  and  a 50-kw.  steam  dynamo.  See  “ Official 
Notices  ” August  6 th. 

Russia. — September  13th.  The  municipal  authorities 
of  Bachmouth  (Government  of  Ekaterinoslav)  are  inviting  tenders, 
for  the  concession  for  the  public  electric  lighting  of  the  town. 

Todmorden. — August  14th.  The  Corporation  wants 
tenders  for  a 150-kw.  steam  dynamo,  switchboard,  condensers  and 
piping,  and  pump.  See  “ Official  Notices  ” August  6th. 

Turkey. — The  Ministry  of  Marine,  in  Constantinople, 
invites  tenders  for  the  supply  of  electrical  apparatus  for  the 
Imp>-rial  fleet.  Inquiries  should  be  addressed  to  the  Conseil  de  la 
Maxiae,  Constantinople. — B.  of  T.  Journal. 

Wish  aw. — August  30th.  Three-wire  d.c.  switchboard 

for  the  Craigneuk  sub-station  for  the  Electricity  Department.  See 
“ Official  Notices  ” to-day. 

York. — August  27th.  The  Corporation  wants  tenders 
for  18  double-deck  electric  tramcars  and  a watering  car.  See 
‘‘Official  Notices”  July  30th. 


CLOSED. 

Barnstaple. — The  B.G.  received  the  following  tenders 

for  wiring  the  workhouse  for  the  electric  light: — 


Mr.  Malone,  Barnstaple 

. . (accepted) 

£122 

Mr.  Rippin,  Exeter  . . 

120 

Halter  A Co.,  Newport 

130 

Bristol  Filer  tricity  Co. 

136 

1 limit}  Co.t  Exofcer 

141 

Mesera.  Edmonds,  London 

180 

Mossrs.  Pullen,  Bradford 

IU1 
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Belfast. — The  Electrical  Committee  has  accepted  the 
tender  of  Messrs.  Cowans,  Ltd.,  for  feeder  panels  for  the  lighting 
switchboard. 

Burr  (Lancs.). — The  T.C.  has  accepted  the  tender  of 

Messrs.  Clarke,  Chapman  & Co.,  of  Gateshead,  for  three  water-tube 
boilers,  with  superheaters  and  mechanical  stokers,  for  the  new 
power  station. 


Canada.— Messrs.  Jens  Orten-Boving  & Co.  have  just 
received  the  order  for  two  water  turbines  (output  3,750  h.p.  each) 
for  the  Calgary  Electric  Power  Co.,  Calgary,  Canada.  The  same 
firm  have  also  received  the  order  for  four  “ Bo  ving  Patent 
governors  for  four  Francis  turbines  of  2,750  h.p.  each  for  the  Mines 
Power,  Ltd.  The  consulting  engineers  in  both  cases  were  Messrs. 
Smith,’ Kerry  & Chace,  of  Toronto,  Winnipeg. 


China. — It  is  reported  that  the  contract  for  the  establish- 
ment of  a telephone  service  in  Pekin  has  been  awarded  to  the 
Western  Electric  Co.,  the  amount  of  whose  tender  was  §150,000. 

Shanghai  — The  Chloride  Electrical  Storage  Co.,  Ltd.,  has 
secured  an  order  for  a 550-volt  battery  and  an  Entz  booster, 
capable  of  handling  2,000-amp.  peaks. 

Clacton-on-Sea.— The  U.D.C.  has  accepted  the  tender 
of  Messrs.  Johnson  & Phillips,  Ltd.,  for  distributor  cables, 
troughing,  service  cable  and  bitumen. 


Clyde  Xaviaration. — Tenders  for  46  electric  capstans 

for  Yorkhill  and  Rothesay  Docks,  Glasgow,  have  been  received  by 
the  Clyde  Navigation  Trust. 

Darlington.— The  T.C.  has  accepted  the  tender  of 
Messrs.  Ferranti,  Ltd.,  for  a switchboard  for  the  new  turbo- 
generator ; and  that  of  the  Whessoe  Foundry  Co.  for  pipe  work. 

Denmark.— The  contract  for  the  supply  of  copper 
wire  for  the  new  municipal  plectrical  works  of  Bergen  has  been 
given  to  the  Westphaelische-Kupfer  & Messingwerke,  in  Germany. 
The  contract  in  question  amounts  to  240,000  metres  of  wire,  at  a 
total  cost  of  90,000  kr.  (£5,000). 

Dundee.— The  “ D.P.”  Battery  Co.,  Ltd.,  of  Bakewell, 

have  received  an  order  for  a storage  battery  of  50  cells  for  Dundee 
University  College  from  Messrs.  Steinthal  & Boydell,  Ltd.,  of 
Manchester  and  Bradford,  who  are  supplying  the  whole  of  the 
electrical  equipment  of  the  college. 

Dunfermline. — Messrs.  John  Munro  & Co.,  Edinburgh, 

have  secured  the  contract  for  the  electric  'lighting  of  Dunfermline 
Technical  School  extension,  at  £258. 


France. — La  Societe  de  la  Canalisation  Electrique,  of 
Saint  Maurice  (Seine),  has  just  secured  a contract  from  the  French 
Posts  and  Telegraphs  authorities  for  the  supply  of  200  kilometres 
of  telephone  cable. 


Glasgow. — The  Tramways  Committee  has  recommended 
for  acceptance  the  tender  of  the  British  Thomson-Houston  Co., 
Ltd.,  for  controller  arc  shields. 


Halifax— The  T.C.  has  accepted  the  tender  of  the 

British  Insulated  and  Helsby  Cables,  Ltd.,  for  cables,  at  £2,104. 


Hastings.— The  Corporation  has  accepted  the  tender  of 
Messrs.  W.  Cory  & Son,  Ltd.,  for  the  supply  of  1,500  tons  of  the  best 
Welsh  smokeless  coal  for  the  electric  light  works,  at  23s.  9d.  per 
ton.  The  coal  specified  is  Nixon’s  Navigation  large  coal.  For  the 
- supply  of  1,350  tons  of  coke,  the  tender  of  the  Hastings  Gas  Co. 
has  been  accepted,  at  17s.  6d.  per  ton. 


London. — Shoreditch. — The  B.C.  has  accepted  Mr. 

William  Boby’s  tender  for  a water-softening  plant  for  use  at  the 
electricity  work9. 

Maidenhead.— The  T.C.  has  accepted  the  tender  of  the 
Diesel  Engine  Co.,  Ltd.,  for  a 150- kw.  Diesel  engine  and  generator, 
at  £2  504  16s.  Messrs.  Mirlees,  Bickerton  & Day  tendered  at 
£3,038. 


Tunbridge  Wells.— The  T.C.  has  accepted  the  tender 

of  Henley’s  Telegraph  Works  Co.,  Ltd.,  for  cables. 

Wallasey. — The  U.D.C.  has  accepted  the  tender  of  the 

Premier  Accumulator  Co.,  Ltd.,  for  a battery  of  264  cells,  booster 
plant,  and  maintenance  for  10  years. 

Wolverhampton. — The  Corporation  has  accepted  the 

following  tenders  for  the  electricity  department 

Mobberley  & Bailey,  Stourbridge,  £123,  Are  bricks  for  lining  the  steel 
chimney 

C.  W.  Hartley,  Sheffield,  £110,  labour,  tools,  and  tackle  in  connection 
therewith.  „ , , 

Electric  Construction  Co.,  Eta.,  one  100-kw.  reducer  set,  at  £203  10s. 
and  two  low-tension  switchboard  panels,  at  £86. 


NOTES. 


Municipal  Electrical  Contracting:  Proposed  Test 

Case, From  the  current  issue  of  the  Electrical  Contractor  we  gather 

that  the  Secretary  of  the  Electrical  Contractors’  Association  has 
issued  a letter  to  members  asking  for  guarantee  of  support  in  the 
event  of  failure  of  the  test  case  it  has  been  decided  to  fight,  to  test 
the  legality  of  municipal  electrical  contracting  upon  isolated  instal- 
lations without  special  Parliamentary  authority.  In  announcing 
this  fact  our  contemporary  says “ Particulars  of  innumerable 
cases  have  been  received,  some  of  tbe  most  flagrant  character,  and 
Counsel  has  advised  the  Law  and  Parliamentary  Committee  that 
corporations  have  no  such  powers,  and  that  an  action  would  be 
likely  to  be  successful.  A test  case  decided  in  favour  of  the 
contractor  would  act  as  precedent  in  other  instances,  and  a growing 
abuse,  which  is  making  vast  inroads  into  the  contractors’  turnover, 
would  be  thus  removed.  Nevertheless,  the  possibility  of  failure 
must  not  be  overlooked,  and  as  any  corporation  we  fight  will  have 
ample  funds  from  the  ratepayers’  purse  at  disposal,  it  is  only 
reasonable  to  assume  that  in  the  event  of  an  adverse  judgment  the 
costs  will  be  heavy.  The  member  whom  we  nominate  to  fight  the 
teBt  case  would  of  course  be  personally  responsible  for  the  costs  of 
the  other  side  if  the  case  went  against  him,  and  it  is  this  event,  and 
this  only,  that  members  are  asked  to  guarantee  provision  for.  Mr. 
Tate  has  already  circulated  suitable  forms  to  be  filled  in,  but  in  case 
there  is  any  member  who  has  not  received  one  we  enclose  a copy 
with  this  number  of  the  Electrical  Contractor.  You  are  asked  to 
guarantee  any  sum  from  £1  upwards.  The  amount  of  £3  has  been 
suggested,  because  if  each  member  guarantees  this  amount  it  is 
considered  that  sufficient  provision  will  have  been  made.” 

Copper. — A writer  in  the  Financial  Times  for  July  30th, 

in  the  course  of  an  interesting  article  on  the  copper  outlook, 
attributes  the  continued  maintenance  of  prices  to  the  influence  of 
the  large  copper  interests.  He  takes  the  average  prices  of  copper, 
notiDg  that  in  1908  the  average  price  was  £60  0s:  6d.  per  ton,  com- 
pared with  £86  Is.  8d.  in  the  previous  year  and  £86  5s.  2d.  in  1906  ; 
while  in  1905  it  was  £69  2s.  6d.,  and,  for  the  three  years  previous, 
in  the  “fifties.”  Working  to  the  average  for  the  last  40 
years,  excluding  sensational  movements  due  to  artificial  causes,  he 
arrives  at  the  conclusion  that  the  normal  value  is  between  £60  and 
£70  per  ton-.  Passing  to  production,  the  author  considers  the  huge 
stocks,  both  here  and  in  America,  to  be  the  direct  results  of  over- 
production. This,  of  course,  is  a natural  outcome  of  extra  high 
prices.  The  immediate  course  of  values,  says  the  author,  depends 
—outside  of  manipulation  pure  and  simple— upon  the  consumption. 
From  statistics  of  the  United  States  Copper  Producers’  Association, 
he  finds  that  deliveries  for  consumption  and  import  are  steadily 
increasing.  According  to  tlie  Association  s statistics,  also,  the 
stocks  are  unmistakably  on  the  down  grade.  These,  however,  when 
analysed,  do  not  appear  to  take  into  account  that  stocks  in  Europe 
are  steadily  accumulating.  Considering,  then,  that  copper  can  be 
produced  at  £37  to  £38  per  ton,  the  author  inclines  to  the  view 
that  the  manufacturer  is  content  to  work  at  his  full  output,  taking 
his  profit  on  quantity.  In  conclusion,  the  author  does  not  anticipate 
a rapid  improvement  in  the  engineering  and  shipbuilding  trades, 
and  points  out  that  every  £1  added  to  the  price  of  copper  stimulates 
the  output,  and  ultimately  reopens  mines  at  present  shut  down  on 
account  of  too  expensive  winning. 


Maidstone.— Regarding  the  note  under  this  heading  in 
our  last  issue,  the  Union  Electric  Co.,  Ltd.,  inform  us  that  they  did 
not  tender  for  any  feeder  or  other  cables  for  Maidstone. 

Salford. — Tbe  T.C.  has  accepted  the  following  tenders 

for  the  annual  supply  of  coal  for  the  electricity  works  : 

Clifton  and  Kerslev  Coal  Co.,  Ltd.— 20,000  tons  washed  slack,  in  boxes,  in 
boats,  8s.  lid.  "per  ton.  ......  . . . „ 

A.  Knowles  & Sons,  Ltd.— 12,000  tons  washed  slack,  in  boxes,  in  boats,  9s. 
per  ton. 


Stretford.  — The  U.D.C.  has  accepted  the  following 

tenders: — 

W.  T.  Glover  & Co.,  Ltd.— 741J  yards  of  0‘2  cable,  8s.  8t)d.  per  yard. 

Beeoroft  AjWigbtman. — 600  yards  troughing,  8id.  per  yard. 

Callender's  Cable. and  Construction  Co..  Ltd.— 500.yaras  of  05  cable,  £28. 


Electrical  Trades  I nion. — A meeting  of  the  electrical 

workers  of  Liverpool  and  district  was  held  on  Friday  evening  in 
the  Common  Hall,  Hackins  Hey,  when  an  addresB  was  delivered  by 
Mr.  Robert  Ferguson  (organiser  of  the  Electrical  Trades  Union),  in 
which  he  described  the  present  position  of  the  union,  and  urged 
non-members  to  join  it.  A resolution  was  passed  strongly  con- 
demning the  so-called  workmen’s  registration  scheme  of  the  Elec- 
trical Contractors’  Association,  and  urging  all  electrical  workers  of 
Liverpool  and  district  to  become  members  of  their  own  Trades 
Union,  in  order  that  it  may  be  strengthened  sufficiently  to  protect 
their  interests  and  better  the  conditions  of  labour  in  the  future. 

Inquiries. — A correspondent  wishes  to  hear  from  British 
firms  who  specialise  in  electric  head  lights  and  in  electric  carriage 
lighting  for  use  on  steam-driven  trams. 
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Cable  Dispute. — According  to  the  daily  Press,  the 

Commercial  Cable  Co.  alleges  that  the  Newfoundland  Government 
has  committed  a breach  of  faith,  by  repudiating  a contract  made  a 
few  months  ago,  on  the  strength  of  which  the  American  company 
invested  £200,000  in  the  landing  of  a new  cable  at  St.  John’s.  The 
company  has  addressed  a strongly  worded  letter  of  remonstrance  to 
the  Premier  of  Newfoundland. 

Terrestrial  Magnetism. — The  magnetic  survey  yacht 

Carnegie,  which  has  been  built  almost  wholly  without  the  use  of 
iron,  and  has  a displacement  of  568  tons,  will  be  engaged  in  making 
a magnetic  survey  of  the  oceans  daring  the  next  15  years,  with  the 
object  of  correcting  the  magnetic  charts  at  present  available. 
According  to  Nature,  her  first  voyage  will  be  to  Hudson  Bay  and 
the  North  Atlantic  Ocean. 

Electric  Pumping  for  Irrigation.— The  water  for 

the  great  system  of  canals  and  ditches  of  the  Mercedes,  Tex., 
irrigation  system  is  pumped  from  the  Rio  Grande  by  means  of 
electrical  energy  which  is  supplied  from  a central  power  plant 
situated  in  the  town  of  Mercedes,  seven  miles  from  the  pumping 
station.  The  Mercedes  enterprise  will  be  one  of  the  largest  elec- 
trical pumping  irrigation  propositions  in  the  world  when  the  plans 
are  fully  rounded  out.  Water  will  be  supplied  for  more  than 
200,000  acres  of  land,  situated  in  the  valley  of  the  lower  Rio 
Grande.  The  central  power  plant  at  present  generates  at  6,600 
volts,  the  three-phase  currents  being  transmitted  to  the  pumping 
station,  situated  upon  the  bank  of  the  river,  seven  miles  distant, 
and  operating  an  induction  motor-driven  pump,  which  has  a capacity 
of  60,000  gallons  per  minute.  The  equipment  of  the  central  power 
plant  consists  of  two  generators  of  300  kw.  each,  and  a 15-kw. 
lighting  sat  for  the  town  of  Mercedes,  when  the  main  set  is  shut 
down.  The  main  canal  of  this  system  is  already  completed  for 
many  miles  across  the  valley  land,  and  carries  a stream  of  water 
145  ft.  wide  and  10  ft.  deep.  The  canal  is  capable  of  being 
navigated  by  barges  and  boats.  There  are  a number  of  other  small 
electric  pumping  plants  along  the  upper  course  of  the  Rio  Grande 
River,  particularly  in  the  vicinity  of  Laredo,  where  a number  of 
farmers  receive  electrical  energy  for  operating  their  respective 
pumping  stations  from  the  electric  power  plant  in  the  town. — 
Electrical  World. 

Producer  Gas. — The  principal  constitnent  of  producer 
gas  being  carbonic  oxide,  which  is  a very  actively  poisonous  gas,  it 
is  necessary  that  its  use  be  accompanied  with  special  precautions. 
Death  has  been  caused  of  men  in  a cabin  by  gas  that  had  found  its 
way  there  through  the  earth ; thus  it  is  desirable  that  a gas  producer 
plant  should  stand  upon  a sound  and  practically  air-tight  floor, 
and  it  is  preferable  that  the  plant  should  be  covered  by  a roof  only, 
and  that  it  should  not  be  shut  in  by  side  walls,  though  there  may 
be  roller  shutters  as  a wind  guard  on  the  more  exposed  side  of  the 
house. 

The  producers  may  very  well  be  placed  under  a lean-to  roof  out- 
side the  engine  house.  If  a gas  producer  is  to  be  housed  inside  a 
building,  and  especially  if  it  is  placed  in  a cellar,  there  ought  to 
be  an  open  chimney  to  serve  as  a ventilator,  and  a very  direct  air 
inlet  from  outside.  The  warmth  of  the  producer  will  suffice  to  keep 
the  chimney  at  work.  Unless  out  of  doors,  the  escape  pipe  for  use 
when  blowing  up  the  producer  on  starting  the  fire,  for  example, 
should  open  to  a chimney.  Very  small  percentages  of  carbon 
monoxide  in  the  air  will  produce  frontal  headache  and  sickness; 
long-continued  breathing  of  extremely  small  amounts  produces 
anaemia,  for  the  gas  absorbs  oxygen  from  the  haemoglobin  of  tbe 
blood,  changing  or  destroying  the  red  corpuscles.  Complete 
insensibility  is  produced  by  inhaling  the  gas  in  bulk.  A single 
inhalation  is  sufficient,  but  recovery  would  be  rapid. 

The  curious  fact  about  haemoglobin  is  that  its  combination  with 
CO  is  more  stable  than  is  its  combination  with  oxygen.  Thus  CO 
will  ouet  the  oxygen,  and  the  haemoglobin  is  then  incapable  of 
carrying  oxygen  to  the  tissues.  Haldane  says  that  when  the  per- 
centage of  CO  in  air  is  0’08,  the  haemoglobin  will  ultimately  become 
half  saturated  with  the  gas.  With  0'04  per  cent.,  saturation  will  be 
one-third  only,  while  with  0T6  per  cent,  the  saturation  will  be  two- 
thirds.  So  long  as  saturation  is  not  complete,  recovery  is  possible, 
and  the  removal  of  the  victim  into  pure  air  before  death  enables 
the  CO  to  be  gradually  eradicated,  especially  with  the  aid  of  oxygen 
and  artificial  respiration. 

The  presence  of  CO  is  not  apparent  to  the  senses.  A man  may 
go  a long  way  in  a mine  where  it  is  present,  and  be  unable  to  get 
back  again.  Fortunately,  carbon  monoxide  is  of  less  specific 
gravity  than  air,  and  does  not  introduce  the  further  danger  of 
accumulating  in  sunken  places,  as  carbon  dioxide  does.  Small 
animals  such  as  mice,  and  also  small  birds,  are  particularly  suscep- 
tible to  carbonic  oxide  poisoning.  If  they  thrive  in  a room  con- 
taining a producer,  this  will  be  good  evidence  that  there  is  no 
serious  leakage  in  progress. 

In  our  climate  there  is  no  reason  for  a producer  plant  to  be 
housed  in  from  the  cold,  though  when  a plant  is  at  rest  any  water 
vessels  should  be  drained,  and  water  supplies  should  be  arranged  to 
be  shut  off.by  taps|in_a  protected  situation.  These  remarks  apply 
particularly  to  gas  engine  jackets,  which  should  be  drained  even  for 
short  stoppages  in  frosty  weather.  In  some  localities  it  may  be 
found  necessary  to  provide  means  for  warming  up  the  cooling  tanks 
sufficiently  to  provide  a flow  to  the  jackets.  Once  the  circulation 
is  secured,  and  the  engine  is  running,  the  complete  thawing  out 
will  be  completed  without  further  heat  than  that  from  the  jackets, 


Appointments  Vacant. — Shift  engineer  for  Lanark 

County  Council  (Cambuslang).  Practical  instructor  in  electric  light 
wiring  and  cable  jointing  for  the  Northampton  Polytechnic 
Institute. 

The  Influence  of  Silicon  on  the  Electric  and 

Magnetic  Properties  of  Iron.— Dr.  E.  Kolben  has  recently 
carried  out  an  important  series  of  experiments  on  silicon  and  its 
effects  on  iron,  and  we  take  the  following  particulars  of  these 
from  Elektrische  Kraftbctriebe  und  Bahnen  for  July  8th.  Pure 
silicon  was  found  to  have  a specific  resistance  varying  between 
043  and ’08  ohm  per  cm.  or  430  to  800  ohms  fori  metre  length 
of  1 sq.  mm.  section,  the  corresponding  values  for  copper  being 
•017  ohm,  for  iron  ‘11  ohm,  for  arc  lamp  carbons  70  ohms,  and  for 
ordinary  carbon  100  to  800  ohms.  The  temperature  coefficient 
of  silicon  is  extremely  low,  being  between  — * 0002  and  + '00006 
for  1°  O.,  whilst  for  carbon  it  varies  between  — "0008  and  + ’0003. 
As  regards  magnetic  and  thermo-electric  effects,  silicon  also  stands 
somewhat  by  itself  : — 

. Thermo-electric 

Hall  effect  e.m.f. 


Material. 

Silicon,  99  % 

coefficient. 
- 120 

against  lead. 

Silicon,  95  % 

— 28 

- 400 

Copper 

- 0005 

-f-  3*8 

Iron 

+ Oil 

+ 17 

Tellurium 

+ 532 

+ 502 

When  iron  is  alloyed  with  silicon  its  effect  on  the  specific 
resistance  does  not  increase  indefinitely  with  the  percentage, 
but  reaches  a maximum  with  about  4 per  cent,  of  silicon.  The 
following  results  were  obtained  from  a series  of  alloys  made  by 
the  Bismarckhiitte,  the  samples  tested  being  in  the  form  of  '5  mm. 


sheets : — 
Reference  letter 

A 

B 

c 

D 

F 

Per  cent,  of  silicon — 
minimum  ... 

•026 

1 07 

228 

3 5 

maximum 

•3 

154 

315 

325 

3-53 

Specific  resistance 

(ohm) 

T18 

•287 

•355 

•50 

•595 

Per  cent,  increase  in 

resistance  for  100°  C. 
temperature  rise  ... 

41 

19 

14 

7 5 

5 

Tensile  strength  with 
the  minimum  per 
cent,  of  silicon 

30  8 

351 

47-3 

61 

Elongation  

11 

75 

6 

— 

35 

Steinmetz  hysteresis 

coefficient  rj... 

•0015 

•0014 

•001 

•0009 

•0009 

Hysteresis  loss  per  kg. 

of  iron  ' 

2-5 

2'2 

1-65 

1-45 

1-45 

Eddy-current  loss  per 

kg' 

13 

•8 

•7 

■6 

•4 

Total  iron  loss  per  kg. 

3 8 

3 

2 35 

205 

1-85 

Flux  density  produced! 
by  a magnetising  > 
force  h = 140  J 

17,600 

17,300  17,000 
per  sq.  cm. 

16,700 

16,400 

It  will  be  seen  that  the  tensile  strength  is  increased  by  moderate 
additions  of  silicon,  whilst  the  elongation  diminishes.  Tbe 
material  was,  however,  found  to  be  very  variable,  probably  owing 
to  slight  differences  in  manufacture.  Experiment  has  repeatedly 
shown  that  chemical  additions  to  iron,  such  as  the  silicon  in  this 
case,  do  not  greatly  affect  the  hysteresis  loss,  but  have  a marked 
effect  on  the  eddy-current  lose.  Thus,  whilst  the  hysteresis 
coefficient  a few  years  ago  was  normally  about  '0025,  the  highest 
value  now  considered  permissible  is  about  '0015.  The  eddy-current 
loss,  however,  is  reduced  to  leBS  than  one-third  of  the  older  value. 

The  alloys  with  the  higher  percentages  of  silicon  are  especially 
suitable  for  transformers,  but  are  somewhat  too  brittle  for  use  in 
the  rotating  parts  of  high-speed  armatures.  Such  samples  as 
B or  C,  however,  are  quite  suitable  for  the  latter  purpose.  The 
ageing  difficulty  is  entirely  absent  with  an  addition  of  as  much  as 
3 5%  of  silicon. 

Early  Central-Station  Practice. — In  an  interesting 

address  recently  delivered  at  the  first  annual  convention  of  the  * . 
Brooklyn  Company  N.E.L.A.  Section,  Mr.  Caryl  D.  Haskins  re- 
called some  experiences  of  21  years  ago,  when  he  was  on  the  staff  of 
the  London  Grosvenor  Gallery  central  station.  The  station  had  no 
heavy-current  ammeters,  and  the  deficiency  was  supplied  as 
follows: — A slot-like  trough  was  cut  in  a block  of  wood,  and 
terminals  attached  at  either  end  of  the  slot,  with  a body  of  mercury 
connecting  the  terminals.  This  crude  apparatus  was  calibrated 
against  a Kelvin  balance,  using  an  ordinary  glass-bulb  thermometer 
immersed  in  the  mercury,  and  in  routine  use  the  current  passing 
through  the  “ instrument  ” was  determined  by  a reading  of  the 
thermometer.  In  the  same  plant  knife-blade  switches  were  used 
to  handle  the  2,200  volt  circuits,  and  for  use  in  switching  there 
were  provided  pieces  of  2-in.  beltiDg  about  2 ft.  long,  each  with  a 
woodeii  handle.  The  rule  was  to  take  the  switch  firmly  in  the  right 
hand  and  the  piece  of  belting  firmly  in  the  other,  pull  out  the 
switch,  and  then  “swat”  the  arc  with  the  belting.  Referring  to 
early  power  service  in  this  country,  Mr.  Haskins  quoted  the  follow- 
ing rule  established  by  a central  station  for  testing  recording 
meters  on  power  service: — “Examine  the  installation.  Estimate 
the  work  being  done  by  the  motor  in  horse-powers.  Multiply  by 
746.  Test  the  meter  by  the  customary  formula.  If  meter  checks 
within  10  per  cent.,  correct.  If  not,  estimate  the  horse  power 
again.” — Electrical  World, 
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A “ Non-Electrical ” Fatality— In  the  case  of  a 

lamp-trimmer  employed  by  the  Battersea  Borough  Council,  named 
Ernest  Leonard,  aged  36,  who  was  supposed  to  have  been  killed  by 
an  electric  shock,  the  Coroner's  jury  od  August  10th  returned  a 
verdict  of  11  Death  from  natural  causes,”  the  man  having  died  of 
heart  disease. 

An  Open  Letter.— Dear  Mr.  Zadkiel, — 

In  the  issue  of  Electrical  Industries  for  the  4th  inst.,  you  state  that 
the  Electrical  Review  in  making  a commentary  on  the  chair- 
man's speech  at  a recent  annual  general  meeting,  says : “ Much 

might  be  written  of  what  the  trade  thinks  of  the  Press ” 

Facetice ! We  assert  that  we  made  no  such  remark  in  the  article 
to  which  you  refer,  therefore  the  point  is  narrowed  down  to  one  of 
veracity. 

It  seems  to  afford  a fellow  a heap  of  satisfaction  to  pull  the 
trigger  for  himself  and  see  if  the  shooting  iron  is  loaded,  and  a 
lesson  learned  at  the  muzzle  has  the  virtue  of  never  being  forgotten 

Parliamentary.— Toequat  Tramways.— On  Friday 
last  week  the  Bill  promoted  by  the  Torquay  Tramways  Co.  passed 
the  Unopposed  Bills  Committee  of  the  House  of  Commons.  The 
measure  provides  for  an  extension  of  the  company’s  tramways  from 
Torquay  to  Paignton. 

The  Neasden  Turbines—  Just  as  we  are  going  bo 

press  with  the  last  pages  a letter  arrives  from  Mr.  Newcomb 
Carlton,  managing  director  of  the  British  Westinghouse  Electric 
and  Manufacturing  Co.,  Ltd.,  in  which  he  asks  us  to  correct  an 
alleged  inaccuracy  in  our  report  of  the  half-yearly  meeting  of  the 
Metropolitan  Railway  Co.  (Elec.  Rev.,  August  6th,  p.  226).  He 
writes: — 

“ You  say : — Replying  to  a shareholder,  the  chairman  said  .... 
considering  the  fact  that  the  British  Westinghouse  Co.  were  putting 
down  fresh  turbines  for  them  at  their  own  expense , &c.  There  is  no 
doubt  that  Sir  Charles  M’Laren  did  not  make  use  of  the  words  in 
italics,  since  the  statement  is  the  direct  contrary  of  the  fact.  Will 
you  kindly  publish  this  letter  by  way  of  correction.” 

Unfortunately  our  representative  who  attended  the  meeting  is 
away  on  holidays,  and  it  is  impossible  to  confer  with  him  in  the 
few  moments  remaining  before  the  Review  must  be  on  the 
printing  machine.  In  his  absence  the  shorthand  notes  are  also 
inaccessible. 

Junior  Institution  of  Engineers. — The  summer 

meeting  of  the  Junior  Institution  of  Engineers  opens  to-morrow 
morning  at  Leamington,  with  a welcome  by  the  Mayor  ; in  the  after- 
noon Warwick  Castle  is  to  be  visited,  and  in  the  evening  there  will  be 
a concert  in  the  Jephson  Gardens.  Numerous  works  in  the  neigh- 
bourhood are  to  be  visited,  as  well  as  at  Birmingham  and  Coventry, 
during  the  week.  The  Institution’s  summer  dinner  takes  place  on 
Friday  evening  at  Birmingham,  and  on  the  following  morning  the 
Summer  Lane  electricity  works  of  the  Birmingham  Corporation 
will  be  seen,  the  afternoon  being  occupied  with  a visit  to  the  elec- 
trical signalling  apparatus  of  the  Great  Western  Railway  at  Snow 
Hill  Station. 


A Japanese  Deal  at  Seoul.— It  is  reported  from 

Seoul  that;  the  American  firm  of  Collbran  & Bostwick,  who  own 
gold  and  copper  mines  in  the  north  of  Corea,  and  a bank  in  Seoul, 
have  sold  to  the  Japanese  Gas  Co.  the  Seoul  electric  tramways 
and  lighting  station,  together  with  accessories,  for  the  sum  of 
£175  000.  The  purchase  price  does  not  include  the  shares  of  the 
former  Emperor  of  Corea,  of  the  value  of  £75,000.  It  is  said  that 
the  time  for  the  sale  was  very  appropriate  for  the  Americans,  as  the 
gas  company  was  about  to  open  its  works.  The  tramway  is  of  great 
importance  to  the  Japanese,  as  its  acquisition  places  the  whole  of 
the  traffic  in  the  city  and  environs  in  their  hands. 


Closed  for  the  Holidays. — Messrs.  Ferranti,  Ltd., 

Hollinwood,  announce  that  their  works  will  be  closed  for  the 
annual  district  holidays  as  follows Switch  department,  August 
28th  to  September  4th,  inclusive  ; meter  department,  August  28th 
to  August  31st,  inclusive.  The  offices  will  be  open  as  usual. 

Educational. — University  College. — Prof.  J.  I). 

Cormack  has  been  elected  Dean  and  Prof.  J.  A.  Fleming  vice-Dean 
of  the  Faculty  of  Engineering  for  the  session  1909-10,  which  will 
begin  on  Monday,  October  4th,  Special  and  postgraduate  courses 
have  been  arranged  to  meet  the  needs  of  the  following  classes  of 
students (a)  Postgraduates  and  engineers  in  practice  ; (5)  others 
whose  qualifications  are,  in  the  opinion  of  the  lecturer,  such  as  to 
enable  them  to  follow  the  courses.  Each  course  will  include 
lectures  and  exercises,  and  the  numbers  will  be  strictly  limited. 
The  following  are  some  of  the  special  courses  for  next  session 
“ Steam  Turbines,”  by  Mr.  W.  J.  Goudie  and  Mr.  E.  G.  Izod ; 
“ Railway  Engineering,”  by  Mr.  H.  Deans,  of  the  Great  Western 
Railway;  ” Roads,  Streot  Paving  and  Tramwajs,”  by  Mr.  W.  N. 
Blair,  borough  engineer  of  St.  Pancras ; “ Electrical  Design,”  by 
Mr.  H.  M.  Hobart, 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Eleotbioal  Review  posted  as  to  their  movements, 


Central  Station  Officials. — The  Fdectricity  Committee 

has  recommended  the  Wolverhampton  T.O.  to  appoint  Mb. 
Ernest  Stobbs  as  technical  and  general  assistant  at  the  elec- 
tricity works  at  a salary  of  £160  per  annum,  in  succession  to  Mr. 
H.  A.  Howie,  who  has  accepted  a situation  under  the  Sheffield 
Corporation ; Mb.  J.  S.  Dudley,  present  station  superintendent, 
as  maintenance  engineer,  at  his  present  salary  of  £156 ; Mb.  C. 
Bellhouse,  as  boiler  house  superintendent,  at  £125 ; Mr.  E. 
Fobder,  the  senior  shift  engineer,  as  engine  room  superintendent, 
at  £120  ; and  Mr.  F.  C.  Platt,  as  junior  assistant,  at  £78. 

At  the  last  meeting  of  the  Bridlington  Town  Council  the  salary 
of  the  borough  electrical  engineer,  Mb.  A.  J.  Beckett,  wa$  in- 
creased by  £25,  with  a further  increase  of  £25  in  12  months  to 
£300.  The  salary  of  the  chief  clerk  of  the  electricity  department, 
Mr.  T.  E.  Mott,  was  increased  by  £13  to  £117  per  annum,  with 
two  further  yearly  increases  of  £6  10s.,  to  £130  per  annum. 

Mb.  Mobdy  Lambe,  borough  electrical  engineer,  East  London, 
Natal,  has  intimated  to  the  T.C.  that  he  does  not  wish  to  continue 
in  the  service  of  the  Council  after  the  expiration  of  his  agreement 
in  November  next. 

At  the  Bradford  Corporation  Electricity  Works  recently,  Mr. 
Chas.  W.  Salt,  chief  assistant  to  Mr.  Thomas  Roles,  city  electrical 
engineer  and  manager,  was  presented  by  the  staff  and  employes 
with  a brass-mounted  oak  clock  and  a calabash  pipe  on  the  occasion 
of  his  marriage  with  Miss  Ida  Potts,  of  Bradford.  Mr.  Roles,  who 
made  the  presentation  on  behalf  of  the  subscribers,  spoke  of  the 
high  esteem  in  which  Mr.  Salt  was  held  in  the  department,  and 
several  members  of  the  staff  cordially  endorsed  his  remarks.  Mr, 
8alt  suitably  responded. 


Tramway  Officials. — At  the  Tynewydd  Hotel,  Porth, 

Glamorgan,  a smoking  concert  was  recently  held  to  celebrate  the 
anniversary  of  the  opening  of  the  Rhondda  electric  tramways, 
Mb.  H.  J.  Ni8bett,  the  engineer  and  manager  of  the  undertaking, 
was  presented  with  a large  portrait  of  the  entire  stafE  and 
employes. 

The  Keighley  T.C.  has  appointed  Mb.  Eli  Mubgatboyd  as  tram- 
ways manager. 

The  Morecambe  T.C.  has  appointed  Mb.  E.  Walling  as  traffic 
manager  of  the  tramways. 

Whilst  watching  the  progress  of  the  work  of  the  renewal  of  the 
permanent  way  of  the  tramways  at  the  junction  of  Babington  Lane 
aud  St.  Peter’s  Street,  Derby,  the  manager  of  the  Derby  Corporation 
tramways,  Mr.  F.  Harding,  was  knocked  down  and  run  over  by  a 
tandem  cycle.  Mr.  Harding  was  badly  bruised  on  his  right  side, 
and  also  suffered  from  shock. 


General. — The  managers  of  the  new  College  to  be 

opened  in  Dundee  next  month  have  appointed  Mb.  Robert  D. 
Abchibald,  B.Sc.,  A.M.I.C.E.  and  E.E.,  who  iB  at  present  principal 
assistant  to  Dr.  Magnus  Maclean,  Professor  of  Electrical  Engineering 
in  the  Glasgow  and  West  of  Scotland  Technical  College,  as  lecturer 
on  electrical  and  mechanical  engineering.  Mr.  Archibald  has  an 
excellent  record  as  a Btudent  in  the  Glasgow  University  and 
Technical  College,  was  trained  in  mechanical  engineering  with  the 
Fairfield  Shipbuilding  Co  , of  Govan,  and  as  an  electrical  engineer 
with  Messrs.  Mavor  & Coulson,  of  Glasgow,  and  the  Electric  Con- 
struction Co.,  of  Wolverhampton.  With  the  last-named  company 
he  was  assistant  for  the  design  of  electrical  plant  for  several 
years. 

Sanction  has  been  given  for  the  appointment  of  Lieut.  H.  C. 
Hawtbey,  Royal  Engineers,  as  Adjutant  of  the  London  District 
Telegraph  Companies,  Royal  Engineers,  Territorial  Force,  and  he 
will  take  up  his  duties  about  October  1st  next.  Mr.  Hawtrey  joined 
the  “ Scientific  Corps  ” in  August,  1900,  and  he  is  presently 
employed  with  the  Royal  Engineers  at  Limerick. 

At  a meeting  of  the  Council  of  the  Leeds  Local  Section  of  the 
Institution  of  Electrical  Engineers,  held  at  the  Hotel  Metropole  on 
May  17tb,  1909,  Mr.  W.  M.  Rogerson,  President,  in  the  chair,  it 
was  resolved  that,  in  view  of  the  approaching  marriage  of  the 
Honorary  Secretary,  Mr.  Harold  Dickinson,  and  as  some  acknow- 
ledgment of  his  valuable  services  in  founding  the  Leeds  Section  of 
the  Institution  of  Electrical  Engineers,  aud  as  its  first  chairman, 
together  with  the  keen  interest  displayed  by  him  in  the  interests  of 
the  Section  as  honorary  secretary,  and  as  a tribute  of  the  high 
esteem  in  which  he  is  held  by  all  the  members,  a suitable  wedding 
gift  should  be  presented  to  him.  The  presentation  was  made  on 
Thursday,  August  5tb,  when  an  ornamental  silver  table  centre 
was  presented  to  him,  along  with  the  hearty  good  wishes  of  his 
fellow-members  of  the  Society. 

At  Glasgow,  on  Saturday  last,  the  marriage  took  place  of  Mr. 
Jambs  Edmund  Sayers,  M. I E.E.,  consulting  engineer,  to  Margaret 
Wilson,  only  daughter  of  the  late  Mr.  T.  C.  Robertson,  O.A.,  of 
Glasgow, 
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With  reference  to  the  announcement  in  our  last  issue  regarding 
the  appointment  of  Mb.  Ben  Bailey,  we  are  asked  to  state  that  he 
has  taken  up  the  position  of  11  engineer,”  not  “ engineer  and 
manager,”  to  Messrs.  J.  & H.  Grevener. 

It  is  announced  that  Sib  H.  Babington  Smith,  Secretary  of  the 
General  Post  Office,  will  shortly  resign  that  office,  he  having,  at  the 
request  of  the  Government,  accepted  the  post  of  President  of  the 
National  Bank  of  Turkey.  Sir  Henry  is  to  proceed  to  Constanti- 
nople in  September. 

Will  Mb.  H.  Thurston  Owens,  consulting  engineer  of  New 
York  City,  kindly  forward  a note  of  the  address  where  he  is  staying 
in  London. 

Mb.  Henby  W.  Wabde,  manager  of  the  Glasgow  branch  of  the 
General  Electric  Co  , Ltd.,  sails  on  August  19th  for  Australia,  on  a 
tour  of  investigation  on  the  company’s  behalf. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


New  Ignition  Syndicate,  Ltd.  (91,175).— Issue  on  July  12th 

of  £500  debentures,  part  of  series  created  November  12th,  1908,  to  secure  £5,000, 
charged  on  the  company's  undertaking  and  property,  present  and  future, 
inoluding  uncalled  capital.  No  trustees.  Previously  issued  of  same  series, 
J4.000. 

Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.  (27,997).— 

Trust  deed  dated  June  30th,  1909,  to  secure  £687,500  debenture  stock  (with  pawer 
to  increase  to  a sum  net  exceeding  half  the  nominal  amount  of  the  fully-paid 
oapital,  if  the  share  capital  fully  paid  be  increased  beyond  £1,375,000),  charged 
on  the  company’s  electrioal  undertakings,  subject  to  Acts  and  Provisional 
Orders  relating  thereto,  eertain  freehold  and  leasehold  premises  and  the 
company’s  general  assets,  except  uncalled  capital.  Trustees : Right  Hou. 
Viscount  Ridley  and  W.  Cunliffe. 

North  Metropolitan  Electrical  Power  Distribution  Co.,  Ltd. 

(61,592) — Particulars  of  £20,000  debentures  created  June  17lh,  1909,  filed  pur- 
suant  to  Sec.  93  (3)  of  the  Companies’  (Consolidation)  Act,  1908,  the  whole 
amount  being  now  issued.  Property  charged:  The  company’s  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  No  trustees. 

Potteries  Electric  Traction  Co.,  Ltd.  (57,968). — This  com- 

pany’s  annual  return  was  filed  on  July  16th,  when  245,000  preference  and 
245,000  ordinary  shares  had  been  taken  up  out  of  a nominal  capital  of  j£6C0,000 
in  £1  shares  (300,000  preference).  £423,340  has  been  been  received  on  178,340 
ordinary  and  245,000  preference,  and  £66,660  is  considered  as  paid  on  66,660 
ordinary.  Mortgages  a^id  charges  : £245,000. 

Europe  and  Azores  Telegraph  Co.,  Ltd.  (39,452)  —This  com- 
pany’s annual  return  was  filed  on  June  24th  when  the  entire  capital  of  £200,000 
in  £10  shares  had  been  taken  up.  £144.320  has  been  paid,  and  £55,680  is  con- 
sidered as  paid.  Mortgages  and  charges  : Nil. 

Evershed  & Vignoles,  Ltd.  (43,206). — This  company's  annual 

return  was  filed  on  July  8th,  when  the  entire  capital  of  £80,000  in  £10  shares 
had  been  taken  up.  £30,000  has  been  received.  Mortgages  and  charges: 
£10,800. 

Robertson  Electric  Lamps,  Ltd.  (39,316). — This  company’s 

annual  return  was  filed  on  July  14th,  when  6,750  shares  had  been  taken  up  out 
of  a nominal  capital  of  £100,000  in  £10  shares.  £66,845  has  been  paid  on  6,650 
shares,  leaving  £15  in  arrears.  £1,000  is  considered  as  paid  on  100  shares. 
Mortgages  and  charges  : £10  000. 

British  Aluminium  Co.,  Ltd.  (41,104). — Two  mortgages, 

charged  on  the  company’s  undertaking  and  property,  present  and  future, 
including  uncalled  capital,  dated  July  17th,  1909,  and  created  by  the  receiver 
and  manager  for  debenture  stock  holders,  each  to  secure  £20,000.  Holders  : 
(1)  Sir  Julius  Wernher,  Bart.,  L.  Phillips,  F.  Eckstein  and  L.  Breitmeyer 
(trading  as  Wernher,  Beit  & Co.,  at  1,  London  Wail  Buildings,  E.C.) ; and  (2) 
W.  H.  and  J.  A.  Morrison,  53,  Coleman  Street,  E.C. 

Wolfram  (Tungsten)  Metal-Filament,  Lamps,  Ltd.  (95,312). 

—Particulars  of  £40,000  debentures  created  April  80th,  1909,  filed  pursuant  to 
Hec.  93  (A)  of  the  Companies’  (Consolidation)  Act,  1908,  the  amount  of  the  present 
isane  being  £30,000.  Property  charged : The  company’s  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  No  trustees. 


CITY  NOTES. 


Yorkshire  Electric  Power  Co. 

The  directors  in  reporting  on  the  progress  of  the  company  for  the 
half-year  from  Janaary  1st  to  June  30th,  1909,  state  that  the 
receipts  from  the  sale  of  energy  and  for  work  charged  out  to  con- 
sumers, &c.,  for  the  half-year  ending  June  30th  last  amount  to 
£11,169  ; against,  for  the  half-year  ending  June  30th,  1908,  £8,698  ; 
and  for  the  half-year  ending  June  30th,  1907,  £4,700.  The  gross 
profit  on  the  revenue  account  for  the  half-year  is  £2,599  ; against 
£1,250  for  the  half-year  ending  June  30th,  1908  ; and  a gross  loss 
of  £403  for  the  half-year  ending  June  30th,  1907.  After  payment 
of  mortgage  interest  the  net  revenue  account  shows  a profit  on  the 
half-year  just  ended  of  £1,070;  compared  with  a profit  for  the 
corresponding  half-year  in  1908,  of  £363  ; and  a loss  for  the  half- 
year  ending  June  30th,  1907,  of  £1,211.  During  the  half-year 
further  agreements  have  been  made  with  power  users  to  an  extent 
equal  to  the  average  of  preceding  half-years ; these  include  a 
number  of  contracts  with  collieries  and  other  consumers  on  the 
Barnsley  extension.  The  full  benefit  from  these  arrangement  does 
not  appear  during  the  period  under  review.  The  demand  for 
energy  per  horse-power  connected  has  been  low  owing  to  the 
depressed  state  of  nearly  all  the  industries  in  the  company’s  area  ; 
notwithstanding  the  adverse  conditions  of  trade  there  has  been  a 
steady  increase  in  the  use  of  the  company’s  supply.  Owing  to 
these  increases  it  will  shortly  be  necessary  to  install  further 
generating  plant  for  which  sgaoe  was  reserved  when  the  Thornhill 


power  station  was  erected.  The  whole  of  the  issue  of  £45,000  of 
second  mortgages  has  been  applied  for  and  allotted.  The  directors 
are  glad  to  report  that  Mr.  Walter  Geoffrey  Jackson  has  consented 
to  fill  the  vacancy  on  the  board,  and  they  have  appointed  him  under 
the  powers  conferred  upon  them. 


Tyneside  Tramways  and  Tramroads  Co. 

The  half-yearly  meeting  was  held  at  Newcastle-on-Tyne  on  10th 
inst.,  Dr.  J.  T.  Merz,  the  chairman,  presiding.  The  report  to  June 
30th  showed  that  the  surplus  of  receipts  over  expenses  was  £3,746, 
which,  with  the  balance  brought  forward  of  £642,  makes  a total  to 
the  credit  of  profit  and  loss  account  of  £4,388,  and,  after  deducting 
interest  on  debentures,  loans,  &c.,  amounting  to  £1,142,  there 
remains  an  available  balance  of  £3,246.  The  directors  propose  the 
payment  of  dividend  on  the  preference  shares  at  the  rate  of  5 per 
cent,  per  annum,  less  income-tax,  £574  ; dividend  on  the  ordinary 
shares  at  the  rate  of  1 per  cent,  per  annum,  less  income-tax,  £669, 
placing  to  reserve  for  renewals,  depreciation  and  other  contingencies, 
thus  increasing  the  amount  to  £7,000,  £900  ; and  setting  aside  for 
the  reduction  of  registration  and  formation  expenses,  £330,  leaving 
to  be  carried  forward,  £773.  The  amount  available  for  division 
shows  an  increase  of  £790  as  compared  with  the  corresponding 
period  of  last-  year.  The  traffic  receipts  are  £748  better  than  they 
were  last  year,  though  the  depression  in  the  trade  of  the  district 
continues.  Of  the  unissued  preference  shares  92  were  applied  for 
and  allotted  during  the  half-year,  leaving  656  still  unissued. 

The  Chairman,  in  moving  the  adoption  of  this  report,  said  the 
traffic  receipts  showed  an  increase  of  £748,  against  a decrease  of 
£1,251  last  year.  The  causes  of  that  decrease  had  not  been  really 
removed  yet.  It  was  true  that  the  Btrike  which  was  unfortunately 
existing  last  year  had  been  settled,  but,  at  the  same  time,  the 
depression  in  trade  was  still  very  great.  It  was  doubtful  if  there 
was  actually  much  more  work  doing  on  the  river  now  than  at  the 
corresponding  time  of  last  year.  They  must  not  forget  that  they 
were  reaping  Borne  benefit  by  the  stoppage  of  the  river  ferries. 
The  tram-mileage  was  338,790,  against  332,100  in  the  correspond- 
ing period  of  test  year.  This  increase  was  almost  entirely  due  to 
workmen’s  traffic.  The  number  of  passengers  carried  was  147,676 
more  than  in  the  corresponding  half-year,  which  had  shown  a decrease 
on  the  previous  half-year  of  318,108.  The  receipts  per  car-mile 
were  8 26d.,  as  against  7'89d. ; and  the  expenditure  per  car-mile 
5’84d.  against  5 79d.  The  balance  brought  forward  was  £642, 
against  £423  last  year,  and  the  balance  carried  forward  was  £773, 
against  £728.  The  dividend  that  was  proposed,  compared  with 
nothing  last  half-year.  The  depreciation  fund  had  been  increased 
from  £5,500  to  £7, COO.  In  conclusion,  he  mentioned  that  the 

receipts  for  the  first  five  weeks  of  this  half-year  showed  an 
increase  of  £100,  as  against  a decrease  test  year  at  this  time 
of  £211. 

Mb.  G.  E.  Hendebson  seconded  the  adoption  of  the  report, 
which  was  agreed  to. 


South  American  Light  and  Power  Co. 

The  sixth  annual  general  meeting  of  this  company  was  held  on 
Tuesday  at  the  London  offices,  6,  Lloyd’s  Avenue,  Mr.  P.  H.  Jackson 
presiding. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
August  6th,  page  224)  the  Chaibman  said  it  would  be  Been  from  the 
profit  and  loss  account  that  the  receipts  showed  an  appreciable 
increase  over  those  of  the  previous  year,  an  increase  which  was 
equal  to  40  per  cent.  The  result  of  the  company’s  progress  was 
that  Clause  16  of  the  agreement  made  with  the  Bahia  Blanca  and 
North-Western  Railway  Co.  in  1906  came  into  force.  Under  that 
clause  the  company  paid  to  the  railway  company  one-half  of  the 
profits  earned  after  deducting  debenture  interest  up  to  £5,000,  that 
was  to  say,  they  received  half  of  any  profits  made  by  the  company 
up  to  a total  of  £10,000.  The  profit  made  by  the  company  this 
year  was  £10,816,  but  out  of  that  they  had  to  pay  the 
Bahia  Blanca-  Co.  the  £5,000  to  which  he  had  referred, 
and  the  amount  available  for  distribution  was  £5,274,  as 
compared  with  £2,309.  They  had  not  been  able  to  get  rid  of  the 
dynamo  which  came  into  their  possession  when  the  Railway  Co. 
took  over  the  working  of  the  company’s  business,  but  they  had 
written  it  down  to  such  a low  figure  that  they  had  hopes  it  would 
soon  disappear  from  the  books.  The  capital  now  issued  was 
£113,000,  of  which  the  £13,000  was  for  capital  expenditure,  and 
which  bad  been  paid  for  by  the  issue  of  shares  to  the  Bahia  Blanca 
undertaking. 

Mr.  T.  P.  Gaskell  seconded  the  motion. 

Reply  ingto  a Shareholder,  theCHAiRMAN  said  the  company  were 
given  to  understand  that  the  Bahia  Blanca  Co.  were  erecting  a large 
Btation  for  the  generation  of  electricity,  and  any  further  develop- 
ments of  the  company  would  not,  therefore,  have  to  be  met  by 
large  capital  expenditure.  It  was  reasonable  to  suppose  that  the 
expenditure  in  the  future  would  not  be  on  a large  scale. 

The  report  was  adopted. 


8outli  Metropolitan  Electric  Light  and  Power  Co., 

Ltd. — The  transfer  books  and  register  of  members  will  be  closed 
from  August  18th  to  August  31st,  1909  (both  days  inclusive)  for  the 
preparation  of  warrants  for  interim  dividends  payable  3lst  inst.,  on 
the  7 per  cent,  cumulative  first  preference  shares  and  6 per  cent, 
cumulative  second  preference  shares,  for  the  half-year  ended 
Juno  30th,  1900, 
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Charing  Cross,  Euston  and  Hampstead  Railway  Co. 

The  directors’  report  states  that  during  the  hal^ear  ending 
June  30th,  1909,  the  capital  expenditure  amounted  to  £145, vyu, 
representing  the  expenditure  which  at  the  close  of  last  ha,f-yea 
remained  chargeable  to  the  capitai  expenditure  a°co"nfc  Noei  4„ 
The  eross  receipts  on  revenue  account  amounted  to  £105,188,  oeicg 
an  increase  of  £16,300  on  the  receipts  for  the  corresponding  half  of 
last  year.  The  working  expenses  amounted  to  £o7,/9o,  being  a 
increase  of  £1,303.  After  providing  for  interest  and  rents,  ana 
reserving  £3,000  for  contingencies  and  renewals,  there  remains  a 
balance  gof  £18,813  available  for  ordinary  dividend,  and  the 
directors  recommend  that  a dividend  at  the  rate  of  * per  cent,  per 
annum  be  declared  on  the  ordinary  shares,  payable  on  August 
14th,  leaving  £2,591  to  be  carried  forward.  Toe  following  table 
gives  a summary  of  the  working  expenditure  in  comparison  with 
the  corresponding  period  of  last : — 


shares  from  due  date  of  the  instalments  to  June  30th,  1909,  and 
that  £5,282  18s.  be  carried  to  revenue  new  account.  The  directors 
regret  to  report  that  owing  to  continued  trade  depression  the  traffic 
receipts  show  a decrease  of  £1,764  as  compared  with  the  receipts 
for  the  corresponding  half-year  of  1908.  The  expenses,  however, 
show  a reduction  of  £1,306,  mainly  owing  to  the  reduction  m the 
car-mileage,  to  the  price  of  coal  being  considerably  lower,  and  to 
the  fact  that  this  half-year  no  legal  expenses  have  been  incurred  in 
connection  with  Parliamentary  Bills  affecting  the  company  s 
interests.  The  3.5C0  shares  offered  for  subscription  in  February 
last  were  fully  applied  for  and  allotted,  and  the  construction  of  the 
extensions  to  Uddingston  and  Newmains  completed  and  inspected 
by  the  Board  of  Trade  on  June  29fch  last.  The  new  capital  has, 
therefore,  been  quite  unremunerative  during  the  past  half-year. 
Several  additional  cars  have  been  purchased  and  are  now  in  service. 
The  directors  will,  as  usual,  provide  for  depreciation  when  the  final 
accounts  are  made  up  at  the  end  of  the  year. 


Maintenance  of  way  and  works,  &c... 
Repairs  and  renewals  of  rolling  stock 

Lift  expenses  - 

Train  working  and  traffic  expenses  . . 
Other  items 


Rates  and  taxes  .. 

Total 


Half-year  ending 
June  30.  June  30, 

Increase 

or 

Per 

1909. 

1908. 

decrease. 

cent. 

£4,053 

£3,595 

+ £458 

+ 12-74 

3,357 

3,021 

+ 306 

+ 11-12 

4,981 

5,581 

— COO 

— 10  75 

38,134 

37,290 

844 

+ 2-26 

2,403 

2,161 

242 

+ 11-20 

£52,928 

£51,648 

1,280 

+ 2-48 

4,867 

4,845 

22 

■+-  *45 

£57,795 

£56,493 

1,302 

+ 2-30 

The  following  table  gives  a summary  of  comparative  statistics  for 
the  first  halves  of  the  years  1908  and  1909 


Passengers,  including  workmen 
and  season-ticket  holders’ 

journeys  

Passengers  at  workmen’s  fares. . 

Passenger  receipts 

Average  receipt  per  passenger. . 

Train-mileage  

Car-mileage 


Half-year  ending 
June  30,  June  30, 
1909.  1908. 

14,862,882  12,132,639 

2,728,029  2,174,601 

£100,787  £34.648 

l'6?d.  1 67d. 

991,747  773,874 

3,037,858  2,596,525 


Increase.  Per 
cent. 

2,730,243  + 22-50 

553,428  + 25-45 

£18,139  + 19  07 

Dec.  -04d.  — 2-40 

217,873  + 28-15 

441,332  + 1700 


Passengers  (including  season-ticket  holders) 
opening  of  the  railway  : — 

Half-year  30th  June,  1907  (8d.ays)  

31st  December,  1907  

30th  June,  1908  

31st  December,  1908  „ 

30th  June,  1909  


carried  since  the 


421,466 
9,881  357 
12,132,639 
13,015  363 
14,862  882 


Metropolitan  District  Railway  Co. 


The  report  of  the  directors  for  the  half-year  ending  June  30th,  1909, 
which  was  submitted  at  the  ordinary  general  meeting  held  on  the 
11th  inst.,  shows  that  the  expenditure  on  capital  account  during  the 
half-year  ba3  been  £34,959.  Toe  company’s  revenue  continues  to 
increase  satisfactorily.  Daring  the  half-year  the  gross  receipts  on 
revenue  account  have  amounted  to  £273,318,  being  an  increase  of 
£25,419  on  the  receipts  for  the  corresponding  half  of  last  year. 
Tne  working  expenses  have  amounted  to  £148,096,  being  a 
decrease  of  £6,733.  After  providirg  for  interest  and  other  charges 
and  setting  aside  £10,000  as  a reserve  for  renewals,  the  net  revenue 
account  shows  a credit  balance  of  £19,108  13s.  6d.,  and  the  directors 
recommend  that  a dividend  at  the  rate  of  £3  per  cent,  per  annum 
be  declared  on  the  4 per  cent,  guaranteed  stock  payable  on 
August  13tb.  The  following  table  shows  the  working  expenditure 
in  comparison  with  the  corresponding  period  of  last  year  : 


Half-year  ended 
June  30th,  19C9. 


Maintenance  of  way  and  works 

Maintenance  of  rolling  stock  ..  ..  .. 

Train  working  and  traffic  expenses  (including 
joint  stations),  after  deducting  the  balance 
of  accounts  for  work  done  for  and  by 
other  companies  ..  .. 

Rates  and  taxes  (including  joint  stations)  .. 
Other  items 


£21844 

25,287 


72,453 

16,386 

12,126 


Half-year  ended 
June  30th,  1908. 
£19  682 
20,778 


81,296 

19,721 

13,352 


Total  £148,096  £154,829 


The  following  table  gives  a summary  of  comparative  figures  for 
the  first  halves  of  the  years  1908  and  1909  : — 


Half-year  ended 
June  30, 1909. 


Ko.  of  passengers,  including  workmen 
and  season  ticket  holders'  journeys  . . 
No.  of  passengers  carried  at  workmen’s 

fares  

Passenger  receipts 

Average  receipt  per  passenger 
Train-mileage  on  District  Railway 
Car-mileage  on  District  Railway 


32,949,895 

6,005,454 

£254,020 

l-85d. 

1,557,559 

6,201,738 


Half-year  ended  In- 
June  30, 1908.  crease. 

20,626,586  3,823,309 

5,462,794  542,660 

£229,532  £24,488 

l'86d.  Dec.  -Old. 

1,448  347  109,212 

5,944,783  256,955 


Lanarkshire  Trains  ays  Co. 

The  directors,  in  their  report  for  the  half-year  ended  June  30th, 
1909,  state  that  the  half-year’s  working  resulted  in  the  earning  of 
revenue  amounting  to  £32,199  16s. ; the  expenses  amounted  to 
£17,686  12s.,  leaving  a balance  of  £14,513  4s.;  contributions  to 
local  authorities  absorbed  £794,  and  interest  on  debentures,  £608, 
leaving  £13,111,  which,  with  £865  brought  forward  from  December 
31st,  1908,  left  a balance  of  £13,976  for  distribution.  The  directors 
recommend  a dividend  of  5^  per  cent,  per  annum  for  the  half-year 
on  the  share  capital  issued  prior  to  January  1st,  1909 ; also  a divi- 
dend at  the  rate  of  per  cent,  per  annum  on  the  issue  of  3,500 


Continental  Notes.— Switzerland.— The  report  of  the 
Banque  pour  Entreprises  Electriques,  of  Zurich,  for  the  last 
financial  year  shows  a net  profit  of  £175,167,  as  contrasted  with 
£174  396.  A dividend  at  the  rate  of  10  per  cent,  is  maintained. 

Poland  —La  Compagnie  d’Electricite  de  Varsovie,  of  Warsaw, 
reports  a net  profit  of  240,204  roubles  for  the  last  financial  year,  as 
contrasted  with  only  178,683  roubles  in  the  preceding  12  months. 
A dividend  at  the  rate  of  £1  4s.  per  share  is  being  declared. 

City  of  Buenos  lyres  Tramivays  Co.  (1904).— The 

directors  have  declared  a dividend  of  Is.  3d.^  per  Bhare,  less  tax, 
for  the  three  months  ended  June  30th.  The  dividend  was  the  same 
laBt  year. 

Guildford  Electricity  Supply  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  preference  share 
capital  of  the  company  for  the  half-year  ending  June  30th,  1909,  at 
the  rate  of  6 per  cent,  per  annum. 

Consolidated  Electrical  Co.,  Ltd.— The  directors  have 

declared  a dividend  of  3 per  cent.  (7|L  per  share),  less  income-tax, 
on  the  ordinary  shares  for  the  year  ; £7,385  is  carried  forward. 

Telegraph  Construction  and  Maintenance  Co., 

Ltd.— Sir  James  Pender  presided  at  the  half-yearly  meeting  held 
on  July  27th,  and,  in  the  course  of  hiB  addresB  to  the  shareholders, 
stated,  according  to  the  Times  report,  that  the  work3  were  actively 
employed  and  the  ships  were  at  sea.  The  Colonia  was  laying  a new 
c ible  and  picking  up  an  old  one,  and  the  Cambria  was  away 
replacing  a broken  cable,  both  ships  being  on  the  other  side  of  the 
Atlantic.  They  had  fitted  them  during  the  laBt  six  months  with 
the  Marconi  wireless  apparatus,  which  they  hoped  might  prove  of 
use  in  the  future.  The  transmission  of  news  to  a ship  at  sea  was  a 
special  preserve  of  wireless  telegraphy.  As  to  their  new  vessel, 
the  Telconia,  the  completeness  of  her  arrangements  had  been 
generally  appreciated  by  experts.  This  year  the  company  had 
made  and  laid  a heavier  type  of  cable  than  they  had  ever  had  to 
deal  with  before.  It  weighed  62|  tons  to  the  mile,  and  was 
designed  to  resist  the  crushing  strain  of  icebergs  grounding  on  the 
coast  of  Newfoundland. 


Stock  Exchange  Notices— The  Committee  have 

appointed  special  settling  days  as  under: — 

Wednesday,  August  18th.— National  Telewriter  Co.,  Ltd.— 77,039  preferred 
ordinary  shares  of  £1  each,  12s.  6d.  paid,  Nos.  30,001  to  107,089. 

And  ordered  the  undermentioned  securities  to  be  quoted  in  the 
Official  — 


Anglo-Argentine  Tramways  Co.,  Ltd  —640,000  5 per  cent,  cumulative  first 
preference  shares  of  £5  each,  fully-paid,  Nos.  1 to  640,000  ; 600,000  5 per  cent, 
cumulative  second  preference  shares  of  £5  each,  fully-paid,  Nos.  800,001  to 
1,300.000  ; and  £1,732,237  4$ per  cent,  debenture  stock,  iD  lieu  of  the  first,  second 
and  third  preference  shares  now  quoted. 

Application  has  been  made  to  the  Committee  to  appoint  a special 
setting  day  in  and  to  grant  a quotation  to — 

Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.— 8crip,  fully  and  partly 
naid.  for  £248.500  4i  per  cent.  Consolidated  first  mortgage  debenture  stock. 


Prospectuses. — Sahang  Rubin  Estates,  Ltd. — The  list 

wa3  to  close  on  Wednesday  in  an  issue  of  40,000  ordinary  shares  of 
£1  each.  The  company  acquires  the  Soengei  Sahang  Rubber 
Estate,  3 miles  from  Pontianak,  Dutch  West  Borneo.  Out  of  2,060 
acres,  230  are  already  planted  with  Para  rubber,  some  16,000  trees 
being  2 to  2£  years  old,  and  7,600  from  17  to  19  months  old. 

Bnira  Rubber  and  Sugar  Estates , Ltd. — The  list  was  to  close 
yesterday  in  an  issue  of  150,000  6 percent,  participating  cumulative 
preference  shares  of  £L  each.  The  estates  to  be  purchased  are  on 
the  Buzi  River,  Beira,  East  Africa,  and  have  a total  area  of  50,000 
acres.  60,000  rubber  trees  are  already  planted,  and  planting  iB  to 
proceed  at  the  rate  of  100,000  trees  per  annum. 

Pard  Rubber  and  Produce  Estates,  Ltd. — This  company  has  been 
Offering  39,947  shares  of  £1  each  for  subscription  at  par. 

National  Boiler  and  General  Insurance  Co.,  Ltd  — 

The  dividend  and  bonuB  for  the  year  is  20  per  cent.  £9,000  has 
been  added  to  current  risk  and  reserve  fund,  £6,865  being  carried 
forward. 

Waste  Heat  and  Gas  Electrical  Generating  Stations, 

Ltd.— The  directors  have  declared  an  interim  dividend  in  respect  of 
the  half-year  ended  July  31st  at  the  rate  of  5 per  cent,  per  annum, 
lesfl  income-tax. 
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Great  Northern  and  City  Kailway  Co. 

The  Earl  of  Lauderdale,  chairman,  presided  on  the  4th  inst. 
over  the  half-yearly  general  meeting  of  the  above  company,  held  at 
Salisbury  House,  E.C. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
August  6th,  page  227),  the  Chairman  said  the  total  receipts  were 
£40,802,  as  against  £46,476  for  the  corresponding  half-year  of  1908, 
a difference  of  £5,674.  The  working  expenses  were  £21,040,  as 
against  £23,286,  giving  a saving  of  £2,246.  The  percentage,  how- 
ever, was  slightly  higher,  owiDg  to  decreased  revenue,  viz  , for  the 
half-year  under  review  it  was  51'56  per  cent , against  5010  per 
cent,  for  the  corresponding  half-year.  The  result  of  the  accounts 
was  that  they  were  short  by  £3,209  on  their  fixed  charges.  With 
regard  to  the  general  balance-sheet,  taking  it  shortly,  the 
capital  account  was  £197,066  in  debt,  the  same  as  last 
half-year,  with  available  capital  assets,  £580,200.  Revenue 
account  was  in  debt  £24,518,  towards  which  there  was  a 
cash  balance  of  £11,856 ; stores,  £6,165 ; account  due  to 
company,  £6,283 ; and  accounts  paid  in  advance  and  amounts 
adjusted  £214.  There  had  been  a reduction  of  80,472  car-miles, 
which  was  correspondingly  greater  than  the  decrease  in  traffic. 
The  train-miles  had,  however,  only  decreased  to  the  extent  of 
4,164.  The  reason  these  had  not  diminished  to  correspond  with 
the  decrease  in  traffic,  was  that  the  train  service  had  been  main- 
tained at  a high  level,  although  the  trains  had  been  shortened  in 
length,  thus  reducing  the  car-mileage.  There  had  been  no  material 
change  in  the  position  of  the  company  as  regarded  capital,  but  they 
had  since  the  1st  inst.,  in  conjunction  with  the  City  and  South 
London  Tube,  commenced  to  run  an  earlier  service  on  Sunday 
mornings.  It  was  on  July  1st  of  last  y.ear  that  the  Great  Northern 
Railway  Co.  altered  their  train  service  which  affected  them  so 
adversely,  and  on  July  9th  the  electrification  of  the  L.C.C.  tram- 
ways to  Finsbury  Park  was  completed.  Since  those  dates  there 
had  been  no  change  in  external  conditions.  The  total  traffic 
showed  a decrease  of  833,847  passengers.  The  falling  off  experienced 
in  the  previous  year  had  continued,  although  to  a less  extent,  for 
whilst  in  December,  1908,  they  showed  a loss  of  27  per  cent.,  as 
compared  with  December,  1907,  in  the  year  under  review,  they  had 
lost  only  13  per  cent.  He  had  little  doubt  that  during  the 
current  half-year  they  would  show  better  results  than  they  did 
last  year.  During  the  past  half-year  the  board  had  been  giving  full 
attention  to  traffic  problems,  and  perhaps  he  might  say  that  the 
tube  railways  of  London  were  now  working  in  close  harmony  by 
means  of  frequent  meetings  amongst  the  chief  officials  of  the  rail- 
ways, which  led  to  joint  advantages.  As  he  explained  at  the  last 
meeting,  their  fares  were  governed  by  an  arrangement  with  the 
Great  Northern  Railway.  The  necessary  notice  to  terminate  the 
arrangement  had  been  given,  and  the  required  period  had  just 
expired.  They  had  not  yet  made  any  alteration,  owing  to  the  dis- 
cussions which  were  in  progress  with  that  company,  and  which 
might  obviate  any  necessity  for  doing  so.  Until  those  negotiations 
culminated  in  some  understanding  one  way  or  another,  they  had 
refrained  from  making  any  changes.  Meanwhile,  the  deficiency  of 
£3,209  in  their  fixed  charges  had  again  been  provided  from  the  same 
source  as  on  the  last  occasion.  The  time  for  extending  to  the  Bank 
as  sanctioned  by  Parliament,  expired  next  August,  and  the 
directors  were  not  yet  in  a position  to  say  whether  application  for 
an  extension  of  the  period  should  again  be  made.  In  conclusion, 
the  chairman  referred  to  the  death  of  the  late  secretary  and  the 
appointment  of  Mr.  W.  M.  Ballingall  to  the  office. 

Mr.  Charles  Steel  seconded  the  motion. 

Mr.  Fell  congratulated  the  board  on  the  economies  they  had 
effected,  but  htpei  they  would  persist  in  an  effort  to  “moralise  ” 
the  Great  Northern  Railway  directors.  He  trusted  also  that  the 
L.C.C.  would  be  brought  to  see  the  unwisdom  of  running  tramways 
at  fares  which  were  unremunerative. 

The  motion  was  then  carried. 


Central  London  Railway  Co. 

Sir  Henry  Oakley  (chairman)  presided  on  August  5th,  at  the 
Holborn  Restaurant,  W.C.,  over  the  twenty-eighth  ordinary  general 
meeting  of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
July  30th,  page  188),  the  Chairman  said  there  was  practically  no 
change  in  the  capital  account.  In  round  figures  they  had  £100,000 
of  unissued  capital,  but  with  what  they  had  put  to  reserve,  and 
their  daily  receipts,  they  were  enabled  to  keep  going  without 
issuing  any  further  capital.  The  revenue  would  interest  them 
chiefly  because  the  circumstances  of  the  times  had  rendered  neces- 
sary some  alteration  in  their  dealings  with  the  fares,  and  because 
also,  through  the  weather,  or  the  dullness  of  trade,  or  both,  there 
had  been  a damaging  effect  on  the  receipts.  Whilst  the  expenses 
remained  practically  unaffected,  the  receipts  for  the  year  were 
£20,000  less  than  in  the  corresponding  period.  The  bald  statement 
might,  however,  convey  a more  serious  impression  than  the  facts 
really  justified.  In  the  first  place,  in  the  previous  year  they  had 
the  exhibition  traffic,  and  so  far  as  they  could  ascertain,  the  traffic 
last  year  benefited  them  to  the  extent  of  £6,000.  That  traffic  had 
practically  been  a net  loss  this  year.  A further  striking  fact,  how- 
ever, was  the  loss  of  workmen’s  traffic.  As  they  knew,  workmen 
were  carried  for  any  distance  for  2d.,  and  there  was 
no  question  of  the  fare  or  the  accommodation  being  respon- 
sible for  the  loss.  They  had  lost  445,000  workmen  passengers, 
and  it  could  only  be  accounted  for  by  a diminution  of  work,  because 
there  was  no  better  means  for  them  to  get  to  It  and  no  better 


attraction  in  the  shape  of  fares.  The  next  and  most  important 
point  was  that  of  the  fares  for  their  general  traffic.  They  found 
that  week  after  week  there  was  a very  heavy  falling-off  in  the 
general  traffic,  and  especially  in  regard  to  short-distance  pas- 
sengers. They  took  censuses  to  find  out  whether  this  was  due  to 
any  accidental  circumstances,  and  they  examined  the  rival  modes 
of  conveyance,  and  they  found  that  without  doubt  the  means  of 
locomotion  in  the  streets  were  so  numerous  and  so  convenient,  that 
passengers  preferred  to  ride  on  a ’bus  and  pay  Id.  rather  than  to 
descend  to  the  railway  and  pay  2d.  The  board  accordingly  deter- 
mined to  face  the  experiment  of  charging  Id.  for  any  three  stations. 
The  results  had  been  that  their  traffic  week  by  week  gradually 
increased,  until  within  the  last  six  weeks  they  found  they  were  con- 
veying  rather  more  than  double  the  number  of  2d.  passengers  they 
had  lost  prior  to  the  date  at  which  they  made  the  change.  The 
consequence  was  that  they  had  got  the  money  back,  but  they 
had  to  carry  double  the  number  of  passengers  for  it.  They 
hoped,  however,  there  was  a gradual  indication  that  the 
number  of  passengers  would  still  further  increase.  They  had 
not  as  yet  had  a sufficiently  long  experience  to  make  calculations 
with  actual  certainty,  and,  therefore,  they  had  withheld  any 
announcement  as  to  whether  they  would  go  on  with  these  fares  or 
not  Further,  he  would  point  out  that  as  the  result  of  the  system 
of  through  bookings  they  had  carried  3,000,000  of  passengers,  which 
was  an  increase  of  rather  more  than  1,000,000  over  the  corres- 
ponding period.  There  were  indications  month  by  month  that 
these  facilities  were  appreciated  by  the  public,  and  that  the  traffic 
would  increase.  At  the  same  time,  it  must  not  be  forgotten  that 
they  did  not  receive  so  large  a fare  as  if  people  travelled  altogether 
on  their  line  and  paid  the  local  fares.  Notwithstanding  what  he 
had  said,  they  were  able  to  pay  3 per  cent,  dividend  as  before,  and 
to  carry  £40,000  forward,  which  was  practically  equal  to  the  amount 
brought  into  the  accounts.  Therefore,  they  had  not  trenched  on 
the  savings  they  had  in  hand,  and  they  had  been  able  to  maintain 
the  dividend.  The  only  other  point  was  their  Bill  to  extend  to 
Liverpool  Street,  which  had  passed  both  Houses  of  Parliament,  and 
was  awaiting  the  Royal  Assent.  The  result  of  the  inquiry,  aided 
as  it  was  by  the  Great  Eastern  Railway  Co.  and  the  London  and 
North-Western  Railway  Co.,  satisfied  the  board  that  there  was  no 
point  so  rich  in  promise  and  so  full  of  traffic  as  that  which  centred 
round  Liverpool  Street. 

Lord  Rathmore  seconded  the  motion. 

Answering  questions,  the  Chairman  said  the  company  had  tried 
to  coax  their  competitors  to  adopt  reasonable  fares,  and  failed.  He 
was  told  the  ’bus  traffic  was  not  paying,  so  perhaps  they  would  yet 
come  to  their  senses.  The  buildings  over  the  stations  did  not 
belong  to  the  company,  but  were  erected  by  private  persons,  who 
paid  handsome  ground  rents. 

The  report  was  adopted. 


Chilian  Electric  Tramways  and  Lighting  Co.,  Ltd. 

Sir  Julius  Wernher  (Chairman)  presided  on  August  5th,  at 
1,  London  Wall  Buildings,  E.C.,  over  the  eleventh  ordinary  general 
meeting  of  the  above  company. 

In  moving  the  adoption  of  the  report  (6ee  Electrical  Review, 
August  6 th,  page  224),  the  Chairman  said  the  operations  of  the  com- 
pany during  the  past  year  had  shown  an  improvement  both  in  the 
tramways  and  lighting  departments.  The  tramways  had  shown 
increased  earnings  of  £10,000,  and  the  lighting  department  of  about 
£8,000,  and  these  results,  he  thought,  were  an  earnest  of  better  things 
to  come.  They  had  carried  over  7,000,000  more  passengers  than 
last  year  and  supplied  more  current  to  the  extent  of  one  million 
pesos  without  satisfying  all  the  demands,  and  both  branches  were 
capable  of  further  development.  If  the  return  did  not  make  a 
better  showing,  it  was  to  a great  extent  due  to  the  low  rate  of 
exchange,  and  he  was  sorry  to  say  there  was  not  much  improvement 
thi3  year.  Last  year  he  mentioned  that  Mr.  Carl  Muller  was 
appointed  as  managing  director,  and  he  proceeded  to  Santiago  in 
February  of  last  year,  andremained  till  April  of  this  year.  During  that 
period  he  completely  reorganised  both  the  tramway  and  lighting 
departments,  and  the  results  were  beginning  to  show  themselves 
in  the  improved  character  of  the  returns  for  the  six  months  of  the 
present  year,  both  departments  showing  increased  profits  over  the 
same  period  of  last  year.  By  the  terms  of  the  concession,  the  com- 
pany was  entitled  to  double  the  tariff  at  night,  but  that  had  been 
contested  by  the  municipality  of  Santiago ; the  arbitrators  were 
called  in  and  decided  in  the  company’s  favour.  The  municipality 
were  not  satisfied,  and  asked  for  a decision  of  the  courts,  and  again 
a verdict  was  given  in  favour  of  the  company,  and  the  result 
Bhould  have  a favourable  effect  on  the  tramways  returns,  as  for 
months  past  they  had  been  deprived  of  what  was  lawfully  due  to 
them.  They  were  still  endeavouring  to  come  to  a final  compromise 
with  the  municipality  on  the  tariff  and  other  matters.  It  was 
anticipated  that  the  water  power  scheme  would  be  in  full  operation 
before  the  end  of  the  year,  and  it  ought  at  once  to  make  its 
influence  felt  in  their  operating  expenses,  and  consequently 
increase  their  profits.  Their  coal  bill  had  been  enormous,  and 
owing  to  bad  transit  facilities,  notwithstanding  all  their  oare,  they 
had  been  left  with  a very  small  supply  of  coal  which  had  caused 
great  anxiety  to  the  Btaff.  Since  the  departure  of  Mr.  Miiller,  Mr. 
Kolkhorst,  who  had  been  general  manager  of  the  Valparaiso  tram- 
ways for  some  years,  had  been  appointed  general  manager  of  the 
company. 

Mr.  Ludwig  Brbitmeyeb  seconded  the  motion,  which  was 
adopted  without  discussion,  and  £1,200  was  granted  to  the  directors 
as  their  remuneration. 
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Liverpool  Overhead  Railway  Co. 

In  presenting  the  half-yearly  statement  of  capital  and  revenue 
accounts  to  June  30th,  1909,  the  directors  have  to  report  that  the 
gross  revenue  receipts  amount  to  £35,183  and  the  working  expenses 
to  £27,373.  The  number  of  passengers  carried  during  the  last  two 
years  is  as  follows: — Half-year  ending  December,  1907,  5,804,629; 
June,  1908,  5.367,286;  December,  1908,  5,167,464;  June,  1909, 
4,900,216.  There  has  been  a further  shrinkage  in  passenger  traffic 
during  the  past  half-year,  resulting  in  a reduction  in  the  revenue 
of  £2,487 ; this  decrease  in  traffic  is  mainly  attributable  to  the 
depression  in  trade.  The  directors,  by  introducing  a more  frequent 
but  less  costly  service  of  trains  and  effecting  other  small  economies 
in  working  expenses,  have  made  a saving  of  £3,138.  The  structure 
and  the  rolling  stock  have  been  maintained  in  efficient  condition. 
The  sum  of  £1,500  has  been  carried  to  the  credit  of  renewal  fund, 
which  now  amounts  to  £38,082.  The  directors  have  to  record  with 
regret  the  death  of  Sir  Edward  Lawrence,  who  was  one  of  the 
original  directors,  and  who  has  rendered  to  the  company  very  valu- 
able service.  The  total  revenue  amounted  to  £35  188  and  the 
working  expenses  and  transfer  to  renewal  fund  to  £27,373,  leaving 
£7,815,  from  which  is  deducted  interest  on  mortgage  debentures 
and  on  calls  paid  in  advance  (£4,329),  leaving  £3,486  ; this  amount, 
together  with  the  balance  brought  forward  (£4,210),  leaving  avail- 
able for  dividend  £7,696.  Out  of  this  balance  the  directors  recom- 
mend the  declaration  of  a dividend  at  the  rate  of  5 per  cent,  per 
annum  on  the  (1892)  preference  shares,  less  income-tax,  leaving  a 
balance  of  £4,696  to  be  carried  forward  to  next  half-year. 

— 

Singapore  Electric  Tramways,  Ltd. 

The  ordinary  general  meeting  of  this  company  was  held  on  the 
3rd  inst.  at  the  London  offices,  19,  St.  Swithin’s  Lane,  E C.,  Mr. 
Edmund  Davis  presiding  in  the  absence  of  Sir  Frank  A. 
Swettenham.  _ 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  August  6th,  page  224)  said  that  in  reference  to  the 
item  creditors  and  credit  balances  on  the  debit  Bide  of  the  balance- 
sheet  which  stood  at  £6,701,  that  was  a reduction  of  nearly  £4,000 
as  compared  with  1907,  when  it  stood  at  £10,693.  Turning  to  the 
other  side  of  the  accounts,  on  the  tramway  undertaking  there  had 
been  an  outlay  of  £12,884,  or  nearly  £4,500  more  than  last  year, 
though  they  had  written  ofiE  a little  over  £10,000,  as  against 
£13,000  in  1907.  That  re-arrangement  of  the  provision  for  deprecia- 
tion had  been  arrived  at  after  careful  consideration,  and 
on  the  advice  of  the  general  manager,  who  had  advised 
them  that  owing  to  the  excellent  condition  of  the  plant, 
the  reduced  rate  was  justified.  They  had  only  £6,000  on 
loin  against  security  to  compare  with  £15,000  in  1907.  Debit 
balances  and  stocks  and  stores,  tickets,  coals  and  sundries  were 
about  the  same  for  the  two  years,  and  the  balance  of  profit  and  loss 
account  had  been  increased  by  £4,040,  making  the  total  under  that 
head  £16,217,  which  was  caused  by  the  large  amount  debited  to  the 
profit  and  loss  account  from  year  to  year  by  way  of  depreciation. 
The  total  receipts  for  the  year  were  £917  less  than  in  the  previous 
year,  and  they  had  debited  the  profit  and  loss  account  with  depre- 
ciation amounting  to  £10,233,  debenture  interest,  17,500,  and  the 
royalties  payable  to  the  Singapore  Municipality,  and  the  accounts 
showed  a loss  for  the  year  of  £4,040.  The  item,  commission  and 
discount,  £740,  was  again  heavy,  but  that  was  due  to  the 
loss  incurred  on  the  sale  of  subsidiary  companies,  and 
although  they  had  been  in  communication  with  the  Govern- 
ment, they  had  not,  up  to  the  present,  been  able  to 
come  to  any  satisfactory  arrangement.  The  total  traffic  receipts 
amounted  to  £55.985,  or  very  nearly  4 per  cent,  less  than 
in  1907  ; the  receipts  per  car  mile  being  6’89d.,  as  against  7'41d.  in 
the  previous  12  months.  The  falling  off  in  revenue  was  due  to  a 
large  extent  to  the  depression  in  trade.  The  receipts  for  the 
current  year  up  to  July  1st  showed  an  increase  over  the  correspond- 
ing period  of  1908  of  S7, 070.  The  tramway  expenses  amounted  to 
£36,086,  or  an  increase  of  about  2 8 per  cent.,  though  the  cost  per 
car-mile  was  3 99d.,  as  against  4 07d  , the  reduction  being  due  to 
the  fact  that  63,104  more  car-miles  had  been  run.  Turning  to  the 
other  side  of  the  business,  the  receipts  from  the  sale  of  energy  for 
lighting  and  power  purposes  showed  a gratifying  increase  of  $31,126, 
as  against  $15,999,  or  a little  short  of  double  the  amount  in  1907.  That 
branch  of  the  company’s  business  was  full  of  great  potentialities,  and 
as  further  connections  were  made  the  returns  should  increase  largely. 
Up  to  April  30th  of  this  ys  ar  the  receipts  showed  an  increase  of 
48  per  cent,  when  compared  with  1908.  The  section  of  the  tram- 
ways over  the  Singapore  river  had  not  yet  been  completed  owing 
to  the  bridge  which  was  being  built  by  the  municipality  not  yet 
having  been  completed.  The  general  expenditure  at  Singapore 
would  in  the  future  show  a reduction,  as  they  had  made  arrange- 
ments with  their  local  agents  whereby  their  remuneration  would  be 
greatly  reduced. 

Sib  Charles  Petrie  seconded  the  motion,  and  the  report  was 

adopted. 


Baker  Street  and  Waterloo  Railway  Co. 

Tbe  directors’  report  for  the  half-year  ending  June 30th,  1909,  states 
that  the  capital  expenditure  during  thebalf-yearamountedto£71,880, 
representing  the  expenditure  which,  at  the  close  of  last  half-year, 
remained  chargeable  to  the  capital  expenditure  account.  The 
share  capital  still  remaining  to  be  issued  to  the  contractors  under 
the  construction  contracts,  amounts  to  £33,000.  The  gross  receipts 
on  revenue  account  during  the  half-year  have  amounted  to 


£91,510,  being  an  increase  of  £7,982  on  the  receipts  for  the  cor- 
responding half  of  last  year.  The  working  expenses  have 
amounted  to  £42,224,  being  a decrease  of  £3,228.  After  providing 
for  interest,  rents  and  preference  dividend  and  reserving  £4,000 
for  contingencies  and  renewals,  there  remains  a balance  of  £18,304 
available  for  ordinary  dividend,  and  the  directors  recommend  that 
a dividend  at  the  rate  of  1$  per  cent,  per  annum  be  declared  on  the 
ordinary  shares,  and  an  additional  dividend  at  the  rate  of  1A  per 
cent,  per  annum  (making  3 per  cent,  per  annum  in  all)  on  the 
ordinary  shares  other  than  those  held  by  the  Underground  Electric 
Railways  Co.  of  London,  Ltd.,  or  their  nominees,  leaving  a balance 
of  £3,106  to  be  carried  to  next  half-year’s  account.  The  directors 
propose  that  the  dividends  Bhall  be  payable  on  August  14tb.  The 
following  table  gives  a summary  of  the  working  expenditure  in 
comparison  with  ths  corresponding  period  of  last  year : — 


Half-year  ending  Per 

June,  1909.  June,  1968,  Inc.  or  dec.  cent. 


Maintenance  of  way  and  works,  &c. 
Repairs  and  renewals  of  rolling  stock 
Lift  expenses 

Train  working  and  traffic  expenses  . . 
Other  items  


Rates  and  taxes  .. 

Total  . . 


£2,996 

£2,564 

+ £432 

+ 16-85 

2,939 

3,687 

— 748 

— 20-29 

4,207 

4,619 

— 412 

— 8 92 

24,787 

27,574 

— 2,787 

— 10-11 

2,905 

2,692 

4 213 

+ 7-91 

£37,834 

£41,136 

4,317 

- 8,302 

— 808 

4,390 

+ 73 

+ 169 

£42,224 

£45,463 

— 3,229 

— 7-10 

The  following  table  gives  a summary  of  comparative  statistics 
for  the  first  halves  of  the  years  1908  and  1909 : — 


Half-year  ending 


Per 


Passengers,  incldg.  workmen  and 
season-ticket  holders’  journeys 
Passengers  at  workmen’s  fares  . 

Passenger  receipts 

Average  receipt  per  passenger  . 
Train-mileage 

Car-mileage 


June,  1909. 

June,  1908. 

Inc. 

cent. 

14  325,065 

12,910,801 

1,384,264 

+ 

10-70 

1,922,539 

1,874,140 

48,399 

+ 

2-58 

£86,861 

£79,869 

£6,992 

+ 

8-75 

l-46d. 

l‘48d. 

Deo.  -02d. 

— 

1-35 

637,202 

522,406 

114,796 

+ 

21-97 

1,770,126 

148,436 

+ 

8 39 

The  terms  of  the  agreement  with  the  North-West  London  Railway  Co., 
referred  to  in  the  directors’  last  half-yearly  report,  which  provided  for  the 
working  by  this  company  of  the  projected  railway  from  Edgware  Road  to 
Brondesbury,  were  settled,  subject  to  confirmation  by  the  shareholders,  but  it 
did  not  become  necessary  to  seek  such  confirmation,  as  the  Bill  of  the  North- 
West  London  Railway  Co.  did  not  pass  through  Parliament.  After  tbe  deci- 
sion of  the  Committee  of  the  House  of  Commons  on  the  North-West  London 
Bill,  the  Bill  of  this  company  for  an  extension  of  time  for  constructing  the 
authorised  Paddington  extension  was  withdrawn.  The  policy  of  the  company 
inrelation  to  any  future  proposals  which  maybe  made  by  the  North-West 
London  Railway  Co.  as  to  constructing  a railway  from  Edgware  Road  to 
Brondesbury  is  being  considered.  The  extension  to  Paddington,  which  this 
company  have  power  to  construct,  was  so  laid  out  on  the  Parliamentary  plans 
that  if  it  were  constructed  any  extension  beyond  Paddington  would  be  practic- 
ally impossible,  and  its  construction  would  also  debar  the  company  from 
arranging  to  work,  as  a continuous  line,  any  extension  ip  the  direction  of 
Brondesbury  and  Cricklewood,  which,  in  the  opinion  of  the  directors,  would 
be  of  more  value  than  the  Paddington  extension.  In  these  circumstances,  the 
directors  recommend  that  the  Paddington  extension,  as  authorised,  Bhould  be 
abandoned,  and  all  questions  as  to  extension  of  the  railway  beyond  Edgware 
Road  left  for  future  consideration. 


Great  Northern,  Piccadilly  and  Brompton 
Railway  Co. 

The  directors’  report  for  tbe  half-year  ending  June  30tb,  1909. 
The  capital  expenditure  during  tbe  half-year  amounted  to  £169,488, 
representing  the  expenditure  which,  at  the  close  of  last  half-year, 
remained  chargeable  to  the  capital  expenditure  account  No.  4. 
The  gross  receipts  on  revenue  account  amounted  to  £157,993,  being 
an  increase  of  £10,230  on  the  receipts  for  the  corresponding  half  of 
last  year.  The  working  expenses  amounted  to  £73,405,  being  a 
decrease  of  £1,579.  After  providing  for  interest,  rents  and  prefer- 
ence dividend,  and  reserving  £6,000  for  contingencies  and  renewals, 
there  remains  £33,792  available  for  ordinary  dividend,  and  the 
directors  recommend  that  a dividend  at  the  rate  cf  1 per  cent,  per 
annum  be  declared  on  tbe  ordinary  shares,  leaving  a balance  of 
£8,352  to  be  carried  to  next  half-year’s  account.  The  dividends 
will  be  payable  on  August  14th.  The  following  table  gives  a 
summary  of  tbe  working  expenditure  in  comparison  with  the 
corresponding  period  of  last  year  : — 


Maintenance  of  way  and  works,  &c. . . 
Repairs  and  renewals  of  rolling  stock 

Lift  expenses  

Train  working  and  traffic  expenses 
Other  items 


Rates  and  taxes 

Total  .. 


Half-year  ending 


June  30, 

June  80, 

1909. 

1908. 

£5,890 

£4,235 

4,696 

5,065 

7,153 

7,480 

41, £86 

47,613 

6,0C5 

3,172 

£66,329 

£67,465 

8,076 

7,528 

£73,406 

£74,983 

Inc.  or  dec.  Percent. 

4 £1,665 

4 89  08 

869 

- 7-10 

827 

- 4-37 

- 6,928 

- 12-48 

4-  2,833 

4 89  31 

- £2,126 

- 815 

+ 648 

4 728 

- £1,678 

- 210 

The  following  table  gives  a summary  of  comparative  statistics 
for  the  first  halves  of  the  years  19C8  and  1909  : — 

Half-year  ending 

June  80,1909.  June 80, 1908.  Inc.  Percent, 
Passengers,  including  workmen  and 

season-ticket  holders’  journeys  . . 19,165,888  17,446,477  1,709,406  4-  9'80 

Passengers  at  workmen  s fares  . . 2,442,678  1,977,422  466,151  + 28-62 

Passenger  receipts  ..  ..  ..  £151,078  £142,111  £8,962  + 6-81 

Average  receipt  per  passenger  ..  l'89d.  l'9Ed.  dec. '06d.  — 8'08 

Train-mileage  1,236,820  966,988  279,887  + 29’20 

Car-mileage 8,671,512  8,742,607  dec.  70,996  - 1’90 


The  number  of  passengers  carried,  including  estimated  journeys 
by  season-ticket  holders,  is  as  follows 


Half-year  ending  June  80th,  1908  17,446,477 

„ „ December  81at,  1908  16,990,601 

,t  „ Juno  80th,  1909  19,165,888 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Locality, 

Fort- 

night 

ended. 

Receipts  for 
the 

fortnight. 

No. 

of 

wks. 

Total  to  date. 

Route 

miles 

open. 

Aberdeen  . . 

Aug.  4 

£ 

3,181 

£*  1 

- 619 

9 

£ 

14,U2 

£* 

- 827 

Inc  ,a 

Ayr 

„ 7 

999 

- 61 

12 

4,804 

- 232 

8 

. , 

Batb 

„ 4 

2,231 

+ 45 

31 

23,605 

+ 943 

. . 

Belfast 

„ 6 

7,788 

+ 279 

18 

71,182 

+ 3,015 

37 

Birkenhead.. 

„ 7 

July  81 

2,286 

- 58 

18 

20,098 

- 515 

13-63 

Birmingham  Corp. 

13,701 

+ 167 

18 

116,628 

+ 3,349 

.. 

Blackburn  . . 

„ 21 
Aug.  7 

2,252 

- 151 

17 

19,357 

- 628 

13-97 

Blackpool-Fleetw’d 

3,648 

+ 47 

5 

7,315 

- 81 

t Bolton 

„ 1 

2,210 

- 290 

18 

41,989 

- 990 

26 

.. 

Bournemouth 

„ 4 

July  31 

4,282 

- 201 

18 

30,841 

86,444 

- 224 

21-96 

Bradford 

9,732 

- 310 

17 

+ 1,061 

54-9 

1 Brighton  . . 

Aug.  1 

1,218 

- 66 

18 

17,123 

9-6 

.. 

Bristol 

.,  c 

13.587 

+ 1,096 

•• 

•• 

•• 

•• 

Brit.  Elec.  Trac.  Co. 
Airdrie 

July  30 

394 

+ 6 

30 

6,491 

— 198 

3-65 

Barnsley  . . 

„ 30 

335 

- 33 

4,976 

— 237 

## 

Barrow  . . . . 

„ SO 

558 

- 88 

6,716 

— 568 

6-37 

Cavehill  . . 

„ 30 

214 

+ 7 

u 

2,526 

— 182 

. . 

Devonport  . . 

„ 30 

750 

— 251 

,, 

10,939 

— 2,554 

8-85 

.. 

Gateshead  . . 

„ 30 

2,054 

u 

29,728 

— 81G 

11-26 

(a 

Gravesend 

„ 30 

642 

+ 60 

If 

6,664 

— 159 

6-5 

Greenock . . 

„ 30 

1,373 

+ 30 

15,942 

+ 222 

7-25 

Hartlepool 

„ 30 

549 

- 63 

11 

6,750 

— 223 

6-72 

.. 

Kidderminster  . . 

„ 30 

268 

- 37 

u 

3,019 

— 240 

Leamington 

„ 30 

423 

- 12 

u 

5,004 

6,330 

+ 151 

.. 

Merthyr  . . 

„ 80 

425 

— 12 

+ 44 

2-9 

Metropolitan 

„ 80 

13,683 

+ 675 

180,713 

+ 14,019 

22 

Middleton 

„ . 30 

714 

— 123 

9,977 

— 832 

8-5 

Mid.  Joint  Com’tee 

„ 30 

11,529 

— 172 

168,972 

16,664 

— 2,270 

. . 

Oldham — Ashton 

„ 30 

1,166 

— 56 

— 1,084 

9-13 

Peterborough  . . 

„ 80 

265 

— 25 

3,426 

— 305 

5-31 

Potteries  . . 

„ 30 

3.529 

— 198 

JJ 

52,976 

— 1,443 

29 

Rothesay  .. 

„ 30 

1,464 

— 160 

5.578 

— 230 

2-75 

Southport.. 

„ 30 

720 

— 50 

M 

8,340 

— 288 

8-17 

S.  Metropolitan . . 

„ 30 

1,715 

— 178 

ll 

22,960 

— 480 

. . 

Swansea  . . 

„ 30 

2,023 

— 36 

27,895 

+ 452 

12-5 

Tynemouth 

.,  30 

905 

+ 110 

„ 

6,521 

+ 156 

3-75 

Weston-s-Mare  .. 

„ 30 

542 

— 100 

3,334 

- 64 

3 

j Worcester 

„ 30 

643 

— 13 

8,024 

— 141 

5-75 

Wrexham 

„ 30 

199 

— 23 

2,861 

— 146 

Yorks.  Wool.  Dist. 

„ 30 

2,087 

- 60 

II 

26,811 

— 566 

ii 

Miscellaneous  . . 

;;  so 

472 

+ 2 

6,015 

+ 3 

Burnley 

Aug.  7 

2.639 

— 185 

, # 

Burton-on-Trent  . . 

„ 8 

623 

— 29 

ii 

5,084 

— 163 

6-63 

t Bury 

2.208 

— 237 

174 

21,073 

— 769 

22-6 

. , 

(Cardiff 

July  24 

2,429 

+ 93 

17 

36,338 

— 910 

.. 

Carlisle  ..  •• 

Aug.  7 

4C0 

— 24 

31 

5,108 

— 212 

Chatham  and  Dist. 

,,  5 

1,982 

— 171 

31 

24,626 

+ 1,172 

14-98 

•61 

Cork 

„ 6 
July  30 

1,088 

— 12 

31 

13,334 

— 876 

Croydon 

3,006 

— 98 

26,119 

— 29 

11-26 

4-*76 

| Darlington.. 

Aug.  7 

191 

- 26 

19 

3,555 

4,616 

+ 258 

4*86 

Darwen 

,,  6 
July  31 

449 

— 42 

18 

— 224 

Dover 

491 

— 132 

18 

3,660 

— 478 

4-75 

. , 

( Dublin 

Aug.  6 

12,483 

— 238 

ii* 

31,423 

13,852 

— 286 

54-25 

Dundee 

,,  * 

2,439 

2,096 

— 135 

— 613 

15 

East  Ham  .. 

,,  7 

+ 76 

184 

19,081 

+ 2,692 

8-43 

•68 

( Exeter 

July  30 

340 

— 30 

18 

6,212 

162,017 

+ 514 

6-5 

Glasgow 

Aug.  7 

31,344 

—1,423 

— 4,566 

90-6 

i-5 

Hastings 

„ 5 

3,011 

— 324 

. . 

. . 

. . 

Huddersfield 

5,496 

Hull 

„ 7 

+ 280 

18 

46,496 

+ 684 

ii 

Ilkeston 

„ 4 

299 

— 46 

18 

2,449 

— 219 

Ipswich 

„ 7 

July  31 

1,076 

— 41 

19 

7,712 

— 24 

10:6 

1 Kilmarnock 

236 

— 7 

11 

1,748 

- 86 

4-25 

-ILan’kshire  Trm.Co. 

„ 22 

3.035 

+ 113 

29 

36,202 

- 1,697 

17-62 

1-18 

Lancashire  United 

Aug.  4 

2,696 

— 434 

81 

40,702 

— 339 

Leeds 

July  31 

13,639 

— 123 

18 

120,355 

+ 227 

51 

1 Leicester  . . 

Aug.  7 

4,931 

— 257 

t 

*6 

+ Leith 

July  24 

1,403 

+ 114 

io 

6,432 

+ 534 

,, 

Liverpool  . . 

„ 31 

22,201 

— 2eo 

30 

322,407 

— 3.331 

104 

. . 

JL.C.C 

„ 24 

75,832 

+ 4.125 

598,609 

+ 22,523 

121 

4-26 

London  United 

Aug.  7 

15,343 

—3,806 

187,490 

-20,076 

Lowestoft  . . 

July  24 

480 

— 85 

43 

6,585 

— 785 

3-5 

•(Manchester  . . 

Aug.  7 

30,815 

—3,027 

19 

282,793 

69,231 

- 4,557 

90-5 

6 

| Newcastle  .. 

July  31 

8,8  0 

+ 10 

- 1,416 

14-5 

(Newport  .. 

.,  31 

Aug.  8 

672 

— 41 

is 

11,874 

— 382 

Oldham 

3,790 

— 420 

19 

37,051 

— 2,650 

28-76 

Pontypridd  . . 

,,  7 

893 

— 14 

184 

7,963 

+ 1,076 

6-5 

i-76 

Portsmouth . . 

. . 

f Preston 

,,  4 

1,442 

— 90 

Rotherham  . . 

„ 5 

1,179 

— 157 

18 

10,902 

— 481 

io 

•66 

Salford 

.,  2 

8,914 

-1,216 

17? 

82,622 

— 3,017 

! Sheffield  .. 

„ 1 

5,452 

— 322 

18? 

103,787 

— 1,618 

87 

1-26 

Southampton 

..  4 

2,560 

— 216 

18 

19,6(3 

— 686 

Southend-on-Sea  . . 

„ 4 

July  31 

1,788 

+ 228 

18 

10,079 

+ 1,711 

• • 

(South  Shields 

1,209 

— Ill 

17? 

9,975 

- 56 

Swindon  . . . . 

Aug.  7 

260 

— 62 

. . 

.. 

(Tyneside  .. 
Wallasey 

4 

July  31 

904 

— 52 

5 

2,384 

+ 100 

1,982 

— 96 

174 

16.725 

+ 413 

*9 

-22 

Walthamstow 

Aug.  7 

1,568 

— 221 

19 

12.957 

— 7 

West  Ham  . . 

July  29 

4,749 

+ 261 

17 

40.940 

+ 2,411 

16 

•8 

W olverhampton  . . 

Aug.  4 

1,746 

— 132 

18 

14,907 

— 908 

12-6 

Baker  St. -Waterloo 

„ 7 

6 895 

+ 526 

5 

15,480 

+ 950 

4-26 

Cen.  London  Rly,. . 

,,  7 

9,851 

-3,301 

6 

26,180 

- 9,776 

6-32 

•66 

Char.  + , Bus.  Hamp 

••  7 

7,365 

+ 6£0 

6 

19,185 

+ 2,650 

7.76 

City  & B.  Lon.  Rly. 

..  8 

6,162 

+ 339 

5 

15,421 

+ 976 

7-8 

Dublin-Lucan  Rly, 

ii  6 

860 

— 13 

5 

806 

— 7 

7 

G.N,  and  City  Rly. 
*4.N.,  P'y.  ABrmtn. 

„ 7 

2 382 

— 3 

5 

6,851 

- 27 

8-6 

as 

..  7 

9,610 

+ 815 

5 

26,046 

+ 825 

9-26 

L'pool  Overb’d  RW. 

„ 8 

8,111 

- 10 

5 

8,987 

— 58 

6-8 

4-8 

( Llandudno-Col.  Bay 

July  30 

534 

— 8 

86 

7,644 

+ 1,628 

Mersey  Railway  .. 

Aug.  7 

8,986 

+ 164 

5 

9,772 

+ 469 

4'6 

.. 

Metropolitan  Rly... 
Met.  District  Rly.. . 

• ■ 7 

80,907 

+ 692 

80,786 

+ 1.702 

24-6 

..  7 

18,638 

74,079 

+ 1,470 

6 

49,863 

+ 4,757 

24 

,, 

Anglo-Argentine  .. 

ii  5 

July  16 

+ 8,568 

1,206,886 

+69,073 

22-8 

• • 

{Auckland  .. 

13,418 

+ 1,508 

28 

96,514 

+ 18,296 

B-l 

Bombay  (B.E.T.)  .. 

8 

6,298 

+ 867 

26 

68,178 

+ 4,081 

Q Brisbane 

16,140 

+ 2,114 

{Brit. Columbia  Rly. 

Juno 

41,365 

+ 8,826 

• , 

Calcutta 

Aug.  7 

0,406 

+ 157 

(l 

. . 

• • 

{CapeEleotrioT.Ld. 

June 

11,208 

{Kalgoorlie,  W.A.. . 

July 

8,509 

1,276 

.. 

. . 

80 

26,i88 

. . 

20-b 

Madras 

„ 111 

+ 83 

80 

17,662 

+ 170 

. , 

{Melbourne.. 

• • 

.. 

{Lisbon 

Perth  (W. A.) 

Aug.  fi 

1 2,680 

— 12 

tio 

43,956 

- 47 

28 

2-4 

* Compared  with  Itae  corresponding  period  ol  1908.  t One  week  only, 
1 Inolados  horse,  steam  and  other  receipts,  I One  month, 


STOCKS  AND  SHARES. 


Tuesday  Afternoon. 

Markets  in  the  Stock  Exchange  are  mostly  hard  as  regards  prices, 
limp  as  regards  business.  The  electricity  sections  synchronise  with 
the  other  departments,  and  the  principal  divisions  display  a fair 
amount  of  strength.  The  telegraph  list  contains  a number  of  small 
improvements.  But  the  holiday  spirit  is  very  much  in  the  air,  and 
the  closing  of  the  Stock  Exchange  on  Saturday  week  was  announced 
amidst  cheers. 

Central  London  stocks  are  looking  up  again,  and  the  success  of 
the  company’s  policy  of  penny  fares  is  no  longer  in  doubt. 
Regarded  as  rather  a bold  experiment  at  the  time  of  its  initiation, 
a good  many  proprietors  were  inclined  to  criticise  the  innovation 
as  being  likely  to  do  the  company  more  harm  than  good ; but  the 
event  is  apparently  falsifying  these  objections,  and  the  market  has 
taken  a distinct  turn  for  the  better,  a rise  of  2 in  the  Ordinary 
being  the  immediate  outcome. 

Other  tube  issues  are  6teady.  The  excellent  reports  of  progress 
lately  published  by  the  Underground  Railways  group  has  directed 
further  attention  to  the  various  Debenture  stocks,  amongst  which 
Baker  Street  and  Waterloo  stands  at  99,  Great  Northern  and 
Piccadilly  at  95  and  Charing  Cross  at  93.  Piccadilly  Preference 
are  8J. 

City  and  South  London  Ordinary  is  without  change,  and  would- 
be  buyers  of  the  Preferences  find  much  difficulty  in  getting  the 
offer  of  any  of  the  stocks.  Of  the  old  undergrounds,  Metropolitan 
Consolidated  is  a trifle  easier,  while  Districts  remain  at  17£.  After 
arousing  a little  interest  in  connection  with  the  coal-trade  dispute 
and  its  settlement,  the  Home  Railway  market  has  relapsed,  as  a 
whole,  into  its  usual  condition  of  stagnation. 

Anglo-American  Telegraph  stocks  play  the  leading  part  in  their 
particular  market,  and  the  Deferred  has  jumped  up  more  than  two 
pointe.  There  is  a report  current  to  the  effect  that  the  company 
has  picked  up  the  cable  that  for  so  many  years  has  been  lost,  but 
a more  prosaic  explanation  of  the  rise  in  the  stock  is  that  which 
credits  the  company  with  doing  very  good  business  at  the  present 
time.  The  Ordinary  and  Preferred  are  also  better. 

Great  Northern  Telegraphs  are  firmer,  notwithstanding  the 
shrinkage  in  the  profit  for  the  last  financial  year.  Direct  United 
States  shares  recovered  half  their  fall  of  a week  ago,  and  Cuba 
Telegraphs  are  2s.  6d.  higher.  Eastern  Telegraph  Ordinary 
hardened,  aid  “China”  shares  kept  firm.  A rise  of  5s.  in  Globe 
Preference  shows  that  investors  are  not  unmindful  of  the  recent 
improvement  in  Telegraph  descriptions. 

Telephones  are  quiet.  National  Telephone  Deferred  gained  l of 
its  deducted  dividend,  but  the  Third  Preference  slipped  back 
further.  American  Telephone  lost  | of  the  sharp  rise  last  week. 

The  rubber  market  has  been  rather  badly  shaken  by  a slump 
occasioned  through  a rush  of  profit-taking.  As  with  all  markets 
that  are  at  all  limited  in  extent,  a gentle  pressure  to  realise  was 
quickly  converted  into  a kind  of  sauve  qui  peut,  accelerated  by  the 
wild  efforts  of  Mincing  Lane  operators  to  land  the  Stock  Exchange 
with  the  shares.  The  little  burst  did  not  last  long,  and  the  market 
quieted  down  at  the  lower  levels,  which  tempted  new  buyers. 
However,  the  incident  provided  rather  a nasty  jar  for  speculators 
who,  rashly  gambling  with  borrowed  money,  failed  to  time  the 
slump,  and  found  themselves  in  such  position  [that  they  might  Le 
called  upon  to  pay  differences  of  substantial  amounts. 

In  the  hot  weather,  electric  lighting  shares  are  about  the  last 
thing  that  investors  trouble  about,  bo  it  is  not  surprising  that  the 
catalogue  should  show  hardly  a change  worth  noticing.  There  is  a 
sprinkling  of  small  declines. 

Mexican-Canadians  have  swung  upwards  this  week  ; there  ha8 
been  a rise  of  5 points  in  Mexican  Light  and  Power  Common.  The 
Tramways  Company  shares  are  1£  up,  Rio  Trams  keep  abiut  90i 
and  Sao  Paulo  at  150£  are  3 better.  Canadian  General  Preferred 
at  118  is  up  1,  but  the  Common  has  not  moved  from  123.  Tramway 
shares  generally  are  steady.  British  Electric  Traction  Debenture 
stocks  have  fallen  further.  London  Uniteds  are  without  change. 

The  manufacturing  group  is  quiet.  Babcock  gained  T'0,  armament 
shares  are  strong,  and  Henley’s  rose  5s.  Telegraph  Constructions 
are  up  again.  Edison  & Swan  fully  paid  shares  from  £2  were 
marked  down  to  li.  In  point  of  fact  the  latter  price  has  more 
correctly  represented  the  actual  quotation  for  some  time  past,  but 
the  dealers  prefer  to  treat  their  prices  tenderly  until  obliged  to  put 
them  down. 


Liverpool  District  Lighting  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  of  4 per  cent,  per  annum,  less 
income-tax,  for  the  past  half-year. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Presen* 

Issue. 


36.000 
136,700 

*181,661,400 

$68,000,000 

556,460 

3.220.770 

3.220.770 
47,725 

44.000 
2,431,350 

16.000 

6,000 

12,931 
6,000 
B0, 000 
60,710! 
43.500 

4.000. 000 

2.000. 000 
1,896,706 

300.000 
752,400 
930,000! 

181,127 

181,127 

160.000 

10,000 

17.000 
$41,380,400 
$50,000,000 

894,190 
72,680 
86,492 
8,225,000 
B, 726, 000 

16.000 

15.000 
260,000 

8,000,000 

1.983,593 

179,813 

60.000 
99,100 
99,400 
'1,839! 

145,955 

3,042 

12U,000 

40,000 

30,008 

160,000 

207,930 

800,000 

88,321 

B4.568 

4,669 

80,00(1 


NAM  10, 


Amazon  Telegraph  Co.’s  shares,  Nos.  1 *o  25,000 
Do.  do.  6 % Debs.,  Nos.  1 *0  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Stock  .. 
Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
63,001  to  78,000 i 

Anglo-American  Telegraph  

Do.  do.  do.  8 % Prel 

Do.  do.  do.  Deferred  ..  .. 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Btook  Red. 

Chili  Telephone,  Nos.  1 to  44,000  ••  ••  •• 

Commercial  Cable,  Sting.  600  year  4%  Deb.  Sk.  Red, 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord,  ..  ..  •• 

Do.  do.  10%  Cum.  Pref, 

Do.  do.  4)  % Debs 

Direot  United  States  Cable  ..  ..  ••  •• 

Direct  W.  India  Cable,  4)  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stook 

Do.  8)  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  & 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius! 
| Sub.)  1 to  8,000  I 

Globe  Telegraph  and  TruBt 

Do.  do.  6%  Pref... 

Great  Northern  Telegraph,  of  Copenhagen 
( Halifax  and  Bermudas  Cable,  4)  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref.  .. 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  . 

Do.  do.  do.  6 % Pref, 

National  Telephone,  Pref.  Stook  ••  • 

Do.  do.  Def.  Stook  ..  . 

Do.  do.  6 % Cum.  1st.  Pref.  . 

Do,  do.  6 % Cum.  2nd  Pref. 

Do.  ~ 

Do. 

Do.  — ■ 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook 

Paciflo  & European  Tel.,  4 % Guar.  Deb".,  1 to  1,000 

Reuter’s  • • 

Telephone  Co.  of  Egypt,  4)  % Deb.  Red, 

Submarine  Cables  Trust 

United  River  Plate  Telephone  . . 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  30,000  & 68,001  to  63,008 
Do.  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Sub.  Tel. 
WeBtem  Telegraph,  Ltd.,  Nos.  1 to  207,980..  .. 

Do.  do.  4 % Deb.  Btook  Red.  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref.  ..  .. 

Do.  do.  6 % Debs.,  Nos,  1 to  1,800 


do.  8 % Cum.  ana  t-rei.  . . 
do.  6 % Non-oum.  8rd  P.,1  to  260,000 
do.  84  % Deb.  Stook  Red. 
do.  4 % Deb.  Stook  Red.  .. 


Stook 

or 

Share. 


10 

100 

$100 

$1000 

Stook 

Stook 

Stook 

100 

6 

Stook 

10 

10 

6 

6 

60 

20 

100 

Stook 

100 

Stook 

10 

Stook 

26 

10 

10 

10 

100 

26 

$100 

$100 

1 

1 

1 

100 

100 

10 

10 

6 

Stook 

100 

1 

1 

100 

10 

8 

100 

Cert. 

6 

6 

24 

100 

10 

100 

10 

10 

10 

100 


Dividends  for  the  laBt 
four  years. 

Closing 

Quotations 

Aug.  3rd. 

iU06.  1 

1906.  I 

HOT, 

1908. 

2?-  31 

Nil  | 

Nil  1 

Nil 

Nil 

6 % 

6 % 

6 % 

6 % 

92  — 96 

74% 

8 % 

8 % 

8 % 

1464-1474 

i % 

4 % 

4 % 

4 % 

97  — 99 

8J% 

3*% 

84% 

£3  4s. 

58  — 60 

6 % 

6 % 

6 % 

6 % 

101  —102 

4% 

1?% 

1 % 

8/- 

171—  174 

6 % 

6 % 

5 % 

6 % 

103  —105 

8 % 

8 % 

8 % 

8 — 8g 

4 % 

4 % 

4 % 

4 % 

89  — 91 

6 % 

6 % 

6 % 

6 % 

84—  85 

10  % 

10  % 

10  % 

10  % 

17  — 18 

4 % 

4 % 

4 % 

4 % 

25-  3§ 

10  % 

10  % 

10  % 

10  % 

88""  ®£ 

44% 

4A% 

4)% 

44% 

99  —101 

41% 

4g% 

41% 

41% 

12g—  13) 

44% 

44% 

4)% 

44% 

99  —101 

7 % 

7 % 

7 % 

7 % 

125  —128 

84% 

84% 

34% 

34% 

4 % 

4 % 

4 % 

4 % 

104|— 106) 

7 % 

7 % 

7 % 

7 % 

llA—  12 

i % 

4 % 

4 % 

4 % 

102  —104  xd 

i % 

4 % 

4 % 

4 % 

100  —102 

64% 

64% 

64% 

6?% 

101-  101 

6 % 

6 % 

6 % 

6 % 

131—  13? 

24% 

20  % 

20  % 

18  % 

26  — 27 

44% 

44% 

44% 

44% 

99  — 101 

13  % 

18  % 

13  % 

13  % 

51)-  53) 

2 % 

34% 

4 % 

4 % 

80  — 84 

4 % 

4 % 

4 % 

4 % 

74  — 74 

Nil 

Nil 

Nil 

Nil 

ft  — jj] 

5 % 

6 % 

6 % 

6 % 

ft— 

6 % 

6 % 

6 % 

6 % 

i — £ 

6 % 

6 % 

6 % 

6 % 

106  —107) 

6 % 

6 % 

6 % 

6 % 

122)-124) 

6 % 

6 % 

6 % 

6 % 

10  — 10? 

6 % 

6 % 

6 % 

6 % 

10  — 10? 

6 % 

6 % 

6 % 

6 % 

54 — 5* 

84% 

34% 

84% 

34% 

98  - 100 

4 % 

4 % 

4 % 

4 % 

99  —101 

7 % 

7 % 

8 % 

8 % 

1ft — Ij'a 

6 % 

6 % 

6 % 

6 % 

Ifri — Wfl 

4 % 

4 % 

4 % 

4 % 

86)-  87) 

4 % 

4 % 

4 % 

4 % 

99  - 101 

6 % 

6 % 

6 % 

5 % 

lg-  14 

44% 

44% 

44% 

44% 

99  -101 

6 % 

6 % 

6 % 

6 % 

130  —182 

8 % 

8 % 

8 % 

65 — 7) 

6 % 

6 % 

6 % 

6 % 

5)-  5) 

Nil 

24% 

24% 

*6 — 

4 % 

4 % 

4 % 

4 % 

99  —101 

7 % 

7 % 

7 % 

13)—  14 

4 % 

4 % 

4 % 

4 % 

102)-104) 

Nil 

Nil 

Nil 

Nil 

4—  1 

5 % 

8 % 

6 % 

6 % 

8“  g4 

Nil 

Nil 

£2  6 

15  % 

1 8—9 

6 % 

6 % 

6 % 

5 % 

| 101  —103 

Closing 
Quotations 
Aug.  10th. 


2J-  81 
93  — 96 
146  —147 

97  - 99 
69  — 61 

102  -103 
194-  191 

103  — 1C5 
8 - 8g 

90-92 
fi-  9 
17  - 18 

99H-10^ 
125-  13g 

99  -101 
126  —129 

844-  86) 
1044-1064 
114-  12 
102  —104 

100  —102 
101-  103 

13.)-  14 
261-  271 

99  —101 

514-  534 
80  — 84 
74  — 79 
Ik  ~ 1% 
IS-  « 
1-  5 

106  - 107) 
123  —125 

10  — 103 
10  — 10? 

5ft-  5U 

98  —’.00 
9J  -101 

1ft — 1ft 

11  13 

1 s — lra 
85  - 87 

99  -101 
7g-  84 

99  -101 
13)  —133 

61-  74 
64-  54 
14-  lg 
99  —101 
134-  14 
1024-1C44 
4-  8 

8—84 
u q 

101  —103 


Business  done 
week  ended 

Aug.  10th, 
1909. 


Highest!  Lowest. 


1161 


59 

1024 

19ft 

‘sg 

904 


13 

1274 

84S 

105 

HI 

1024 

10  4 

19  ft 
13? 
26? 


16/- 


106, 

123; 


54 

984 

28/14 


7? 

22/6 

m 


1014 
17  ft 


12? 

120 
8-1  g 

ii* 

102 


104 

138 

264 


Rise  4 
or 

Pall  - 


4 4 

i 


41 
41 
+ 24 


41 
+ i 


41 


4 i 

4 4 


106 

122? 


5* 

98 

23/- 


— h 


4 


Present 
Yield 
per  cent. 

£s.  d. 
Nil. 

6 4 2 
6 8 10 
4 0 10 
2 
6 
0 

3 
l 
0 

4 
1 
a 
8 
8 


6 6 
6 16 


2 0 

4 15 
4 14 

4 7 

6 13 
6 11 

5 3 

6 12 

8 16 
6 

4 9 
6 8 

4 0 
3 15 
6 19 

3 16  11 

8 18  6 
6 7 0 

4 5 9 

6 12  4 

1 


13  7 

1 
6 
0 

2 
2 


4 9 


6 1 

4 15 
6 6 

Nil 
6 0 

5 13 

6 11 
4 16 
6 11 
6 n 

4 7 
8 10 
a 19 

5 6 

6 3 
4 12 
8 19 
4 18 
4 9 
1 10  11 
6 8 0 
4 10  a 

4 10 11 

8 19  3 

5 0 0 

3 16  7 
Nil 

7 1 2 
17  2 4 

4 17  1 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


8S0,  coo 
978, 23C 
332,387 

C 30,000 
100,000 
60,000 
60,000 
40,100 
12,697 
124,400 
600,000 
400,000 

400.000 

233.000 
212,600 
138,301 

161,437 

1,478,668 

628,936 

100.000 
100,000 
600,000 
204,91(1 

400.000 
1,016,868 

60,000 

60,000 

140,976 

200.000 
126,000! 
126,000. 
187,610 

46,804 

B60.CCG 

36.000 

40.000 
800,000 
491,222 
460,000 
210,169 

1^90,f£0 
554,655 
551,665 
1 4 1.  HI 

85.000 

100,  MO. 


(Anglo-Argentine  Trams,  10  % Norn.  Cum.  2nd) 
| Pref.,  260,008  to  680,097) 

Do.  4 % Deb.  Btook 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  & Wilcox,  1 to  530,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do,  do.  “ A”  6 % Cum.  Pref,  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  6)  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  44  % 1st  Mort.  Debs.,  1 to  6,250  . . 

Do.  4J  Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traotion  

Do.  do.  6%  Cum.  Pref,  .. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  44  % 2nd  Deb.  Stock  R 

! British  Insulated  and  Helsby  Cables 
Do.  do.  6 % Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red 

British  ThomBon-Houston  44  % 1st  Mort.  Debs. 

( British  WeBtinghouse  6 % Pref.,  1 to  200,000  and  I 
1 1 275,001  to  475,000  / 

Do.  do.  4 % Mort,  Deb.  Stock 

;Browett,  Lindley  & Co.,  Ord 

Do.  do.  6 % Cum.  Pref.  .. 

I Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-oum.  6%  Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos,  1 to  29,880 
Do.  44  % 1st  Deb.  Stock.. 

Callender's  Cable  Construction  shares  .. 

Do.  do.  6 % Cnm.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Re 

Cape  E.  Trams.,  1 to  491,222  

Costner- Kellner  Alkali,  1 to  460,000  . . 

Do.  do.  44  % 1st  Mort.  Deb,  Stock 

Central  London  Railway,  Ord.  Stock ..  .. 

Do.  do.  4 % Pref.  Stock  .. 

Do.  do.  Def.  do. 

City  and  South  London  Railway  ..  .. 

Crompton  A Go.,  Nos.  1 to  86, OhO  ..  .. 

Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

i 800  ol  £1C0,  and  801  to  11,000  of  £60  Bed. 


is — is 
38  — 42 

ft— 

14/6  to  16/6 
0 - i 
0 - i 
43  — 48 
27  — 31 
44-  il 

4? — 5 
97  —100 
10  - Hf 
ti-  tg 
1044—1064 

4 — i 

n-  2 

104—107 
60  — 62 
83  — 85 
43  - 45 
81  — 82 
4-  l 

90  — 83 


9ft-  9ft 
90?-  91? 
102  —104 
4ft — 6 ft 

lg-  1| 

i|-  n 
3 - 34 
24-  34 
93  — 96 

144  —148 
121  -125 
107  -HO 

102  —104 
101  —104 

4-  1 

2 — 2j 

85  — 88 
63  - 6T 
72—  7? 
64—  64 

103  - 106 
91  — 96 


£8  — 42 

ft-  « 

14/6  to  15/6 

8=  4 

43  — 48 
27  — 31 
44-  44 
4?—  5 
97  —100 
10  - 10? 
6i-  ti 
1044-106) 

l|-  2* 
104  —167 
62  — 64 
83  — 85 
43  — 45 
81  — 82 
4—  1 
E0  — 93 


94S 

9ft 

553 

91  g 

914 

4 6 6 

4 16  2 

87/6 

86/8 

4 9 U 

4 0 0 

48  0 0 

+ £ 

18  18  4 

8 11  5 

, , 

6 14  3 

5 14  7 

147 

6 8 1 

123 

122? 

+2 

4 16  0 

4 10  11 

4 6 7 

102? 

4 6 7 

Nil 

6 0 0 

85) 

-14 

6 16  3 

—1 

6 14  4 

6 9 0 

0ft 

4 11  8 

4 4 11 

.. 

. . 

4 18  11 

Nil 

9 10  6 

. - 

Nil 

Nil 

Nil 

Nil 

9 8 8 

14  10  2 

97/6 

4 12  4 

6 0 0 

4 10  0 

10ft 

104 

6 19  6 

4 13  1 

4 4 6 

Nil 

89/3 

39/- 

f. 

6 0 .0 

3 14  9 

64 

ei 

+2 

5 1 7 

4 14  2 

5 11  1 

81? 

81 

4 13  9 

.. 

15  0 0 

" 

•• 

6 7 6 

* Unless  otherwise  stated,  all  shares  are  fully  paid 


i A period  of  nine  months. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES.- 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.  - (Continued) 


Present 

Issue, 

NAME, 

Btocfc 

or 

8hare. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Aug.  3rd. 

Closing 
Quotations 
Aug.  10th. 

Business  done 
week  ended 
Aug.  10th.  1909. 

Rise  + 
or 

Fall  — 

Present 

Yield 

per  cent, 

260,000 

Dick,  Kerr  A Co.,  1 to  260,000  

* 

1 

IXU6. 
0 % 

lWUr, 
10  % 

1907 
10  % 

1908. 

10  % 

IjV-  14 

1A-  14 

rligneull 

^oweet. 

4 ~b.  a,  . 
8 0 0 

B05  000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000  . . 

1 

6 % 

6 % 

6 % 

6 % 

1&- 

Itfo—  ljfo 

4 16  0 

271,030 

Do.  dc.  4J  % Deb.  Stock 

100 

14% 

44% 

44% 

44% 

100  —103 

100  -103 

4 7 6 

O0,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

121-  13J 

121-  131 

4 7 8 

99,261 

Edison  & Swan  Utd,,  “ A ” shs.,  £8  pd.,  1 to  99,261 

6 

44% 

44% 

24% 

4—  i 

4-  8 

25  0 0 

17.189 

Do.  " A ” shares,  01-017,189  . . 

6 

»*% 

44% 

24% 

4-  24 

1 - 14 

— i 

8 6 8 

307,895 

67,720 

Do,  4 % Deb.  Stook  Red 

100 

4 % 

4% 

4 % 

4 % 

68  — 73 

68  - 73 

6 9 7 

Do.  6 % 2nd  Deb.  Stock  Prov,  Certs,  all  pd. 

100 

6 % 

b % 

5 % 

81  — 87 

84  — 87 

5 12  4 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

ra — 44 

TH—  54 

Nil 

81,890 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

7 % 

7 z° 

7 % 

7 % 

— ifa 

26/104 

. . 

9 13  1 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

5 % 

6 % 

6 % 

74-8 

74-  8 

. . 

6 5 0 

200,000 

78,000 

Do.  do  4 % Mort  Deb 

Stock 

1 % 

4 % 

4 % 

4 % 

85  — 88 

85  — 88 

, . 

4 10  11 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

I—  1 

3-  1 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 
Do.  do.  6 % Mort.  DebB. 

10 

7 % 

7 % 

7 % 

10}—  101 

10}—  101 

\ , 

6 10  8 

80,000 

100 

5 % 

5 % 

5 % 

6 % 

102  —103 

102  —103} 

4 16  10 

40,000 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

5 

16% 

lb  % 

16% 

15  % 

124-  12g 

124 — 13 

12  A 

+ 4 

7 2 10 

40,000 

Do.  do.  44%  Pref 

6 

14% 

44% 

14% 

44% 

54-  54 

54-  54 

4 1 10 

160,000 

Do.  do.  44  % Mort.  Deb.  Stook 

Stock 

44% 

44% 

44% 

44% 

1054  -1074 

1054 -1074 

4 3 9 

60,000 

India-Rnbber,  Gntta-peroha  & Telegraph  Works.. 

10 

10% 

10  % 

10  % 

10  % 

144-  154 

144-  15} 

15} 

is 

6 11  2 

87,600 

ILiverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

l-  5§ 

l-  48 

Nil 

10,000 

1 Do.  do.  Pref.,  fully  paid  .. 

10 

5 % 

g % 

6 % 

5 % 

6-6 

44-  5 

. . 

-i 

10  0 0 

600,070 

London  United  Trams.  (1901),  1 to  60,007  . . 

10 

8 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

Nil 

899,980 

Do.  do.  60,008  to  100,000 

10 

3 % 

B % 

3 % 

Nil 

14-  25  . 

U-  4 5 

Nil 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

5 % 

6 % 

5 % 

n% 

2-21 

2-24 

45’- 

15  0 0 

1,881,000 

6,782,062 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

100 

4 % 

4 % 

% 

4% 

4 % 
4% 

68  — 71 

68  - 71 

68| 

6 12  8 

Metropolitan  Consolidated  

100 

28% 

1% 

40}-  401 

40  — 404 

4’} 

40 

1 

14  6 

2,640,914 

Do.  Surplus  Lands 

100 

28% 

m> 

Nil 

4% 

2f% 

65  - 67 

6'.  -67 

65 

4 2 1 

8,285,000 

Do.  Distriot 

100 

Nil 

Nil 

Nil 

17i-  171 

17}-  171 

17i 

171 

Nil 

891,337 

Metropolitan  Eleotrio  Trams.,  Old 

1 

Nil 

44% 

8—  1 

h k 

814,016 

Do.  do.  Defd 

i 

Nil 

Nil 

Nil 

Nil 

600,000 

Do.  do.  6 % Cum.  Pref.  .. 

1 

5 % 

5 % 

5 % 

5 % 

m-  ii 

, , 

5 19  5 

696,600 

Do.  do.  44  % Deb.  Stook  Red. 

100 

44% 

44% 

44% 

44% 

95  — 97 

96  - 97 

9 5 

4 12  9 

$10,823,200 

Mexico  Trams  Co.,  Common  Stock 

123  —126 

1244-1274 

1274 

1251 

+ i* 

$9,000,000 

Do.  1st  Mort.  60-year  6%  Gld.  Bds. 

. , 

5 % 

93  — 95 

94»—  964 

95 

93j 

+ u 

6 5 3 

246,500 

Potteries  Electric  Tiaction  

1 

4 % 

4 % 

Nil 

■Ij  — ^ 

4-  s 

345,500 

Do.  6 % Cum.  Pref 

1 

6 % 

5 % 

5 % 

5 % 

4-  3 

12/3 

6 17  11 

246,000 

Do.  44  % Deb.  8took  

100 

44% 

44% 

44% 

44% 

86  — 89 

86  — 89 

5 1 2 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

% 

174% 

15  % 

31  — 354 

344  - 36 

35| 

85 

2 10  9 

140,000! 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

100 

4 % 

4 % 

1 % 

4 % 

994-1014 

100  -1014 

3 18  10 

1,000,000 

. . 

5 % 

IO24-IO34 

1024—1034 

, . 

4 16  7 

2,800,000 

4,900,000 

Do.  do.  44%  Bonds 

44% 

87  — 89 

87  — 89 

88} 

5 12 

Do.  do.  6%  Income  Bonds 

36  — 38 

85  — 37 

374 

364 

-i 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

6 

Nil 

Nil 

10  % 

Nil 

8-  l 

S i 

66,666 

Do.  6 % C.P.,  30,001  to  80,000  & 126,001  to  141,686 

1 

Nil 

» * 

6 % 

6 % 

28-  34 

28-  34 

58/6 

1 i8  5 

245,496 

Do.  % 1st  Mort.  Deb.  Stook  

4 % 

4 % 

4 % 

4 % 

76  - 80 

76  - 80 

784 

781 

5 0 0 

ELECTRICITY  SUPPLY  COMPANIES. 


15.000 

70.000 
80,449 

9,661 
B86.876 
B0, 000 
B0, 000 

80.000 
446,736 

49,486 

176,000! 

70,696 

40.000 
400,000! 
800,000 

60.000 
60,000 

360.000 

40.000 

66.000 
400,000! 

400.000 
80,000 
80,000 

430.600 
$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

31.000 

90.000 

111.000 

70.000 
882,865 
800,000 

76,121 

286,000! 

248,000! 

$6,000,000 

18,686,000 

$3,400,000 

$12,000,000 

460.000 
180,491 

131.600 

126.600 

10,862 

20.000 
60,000 

119,694 

100.000 
200,000 

10,000 

90.000 
160,000! 

12.000 
66,000 

120,000 
142,968 
224  620 

80.000  I 

60. 000  j 

276.000 

808.000  1 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000  ..  .. 

Do.  do.  4J  % 1st.  deb.  stock  . . 

Brompton  & Kens.  Eleo.  Lt.  Sap.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Electricity  Supply 

Do.  do.  do.  4J  % Cum.  Pret. 

Do,  “ City  Undertaking  ” 4}  % Cum,  Prf. 
Do.  do.  4 % Deb.  Stook  Red. 

ChelBea  Eleotricity  Supply,  Ord 

Do.  do.  4$  % Deb.  Stock  Red.  .. 

City  of  London  Eleo,  Lighting,  Ord.  40,001 — 110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 
Do.  4J%  2nd.  Db.  Stk.,  Prov.Crts.,  allpd. 

County  of  Durham  Eleotrieal  Power,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do,  do.  44  % Deb.  Stock 

Do.  do.  44  % 2nd.  Deb.  Stook  .. 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do,  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrioal  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000  .. 

Do.  44  % 1st  Deb,  Stook  

Hove,  1 to  15,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

Kensington  and  KnightBbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  .. 

Do.  do.  4 % let  Mort.  Deb.  Stk.  Bed. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44%  Cum.  Pref.  1—71,106.. 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  84  % Mort.  Deben.  Stock  Redem. 

Mexican  Eleotrio  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.GoldBndB. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb, 

NewoaBtle-on-Tyne,  1 to  137,500  

Do.  6 % Pref.,  1 to  137.600 

j North  Metropolitan  Electric  Power  Supply  Co.,  I 
I 6 % Mortgages  (Red.),  Nos.  1 to  1,265  J 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stook 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos. 1 to  100,000 

Do.  do.  6%  Deb,  Stk.  Red 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stock  Red.  .. 

Bmithfleld  Markets  Eleotrio  Supply,  Ord 

South  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7%P)ef 

Do.  do.  44  % 1st  Deb.  8tk. 

Urban  Eleotrio  Supply,  Ord 

Do.  do,  6 % Cum.  Pret. 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Red, 

Victoria  FaliB  Power  Co.,  Prof.  Nos,  1 to  800,000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Curo.  Pref.  Re- 

duced from  6%  sinoo  31st  Doc.,  1906) 


54% 

54% 

64% 

54% 

4}-  4| 

4}-  4| 

6 10  0 

100 

44% 

44% 

44% 

44% 

93  — 96 

93  - 96 

4 13  9 

6 

10  % 

10% 

10  % 

10  % 

8-8J 

8-84 

84 

6 17  8 

6 

7 % 

7 % 

7 % 

7 % 

8-84 

8—84 

4 2 4 

100 

4 % 

4 % 

4 % 

4 % 

97  - 100 

97  —100 

8 18  6 

6 

6 % 

5 % 

6 % 

5 % 

4 - 44 

4-41 

83/9 

6 11  1 

6 

44% 

44% 

44% 

45% 

44-5 

44-  5 

4 10  0 

5 

44% 

44% 

44% 

44% 

81-  4§ 

6 2 10 

100 

4 % 

4 % 

4 % 

4 % 

96  — 99 

96  — 4)9 

8 19  3 

6 

6 % 

44% 

44% 

44% 

31-  44 

31-  44 

. . 

6 9 1 

Stook 

« 

44% 

44% 

44% 

100  —103 

100  —103 

4 7 5 

10 

6 % 

6 % 

6 % 

101-  104  xd 

102—  104 

6 9 1 

10 

6 % 

6 % 

6 % 

6 % 

U|-  12|  xd 

HI-  1-1 

12  A 

4 12  4 

5 % 

6 % 

5 % 

6 % 

121  —124 

121  -124 

4 0 8 

l66 

44% 

44% 

44% 

44% 

99  —102 

99  -102 

102 

4 8 3 

5 

4 % 

4 % 

2 % 

2|-  3} 

2| — - b} 

. . 

8 6 8 

5 

6 % 

5 % 

6 % 

5 % 

84-  31 

8 — 3| 

. . 

- 4 

7 2 10 

Stock 

5 % 

934-  954 

934-  95* 

5 4s 

10 

6 % 

6 % 

6 % 

5 % 

7 f — 8}  xd 

7§  - 84 

8 

- 4 

0 1 3 

10 

6 % 

6 % 

6 % 

6 % 

104-  11 

101  - 11 

101 

10  A 

5 9 1 

44% 

44% 

44% 

44% 

103  —106 

10b  -106 

1054 

10- 

4 4 11 

Stook 

44% 

44% 

44% 

44% 

100  -103 

11  0 -103 

1014 

100 

4 7 5 

6 

4 % 

Nil 

Nil 

Nil 

is—  rs 

i-  A 

, . 

32 

Nil 

5 

6 % 

3 % 

Nil 

Nil 

I-  l 

1-  4 

P/6 

Nil 

100 

44% 

44% 

44% 

44% 

68  — 61 

£8  - 61 

59 

7 7 7 

$600 

6 % 

844-  864 

844-  864 

861 

85| 

. . 

5 16  8 

6 

54% 

64% 

54% 

64% 

41-  64 

4§~  b| 

6 7 4 

5 

6 % 

6 % 

5 % 

5 % 

6—65 

6 — 64 

. . 

4 10  0 

100 

44% 

44% 

44% 

44% 

97  -ICO 

97  -100 

4 10  0 

6 

« % 

9 % 

84% 

84% 

74-  71 

74-  7g 

. . 

5 11  6 

5 % 

974-1004 

98  -101 

99 

4 19  0 

6 

10  % 

10  % 

10  % 

8 % 

04-  71 

61-  74 

- } 

5 12  3 

Stook 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  — 98 

981 

4 1 8 

8 

4 % 

4 % 

24% 

B % 

14-  2} 

14-  2} 

4 16  0 

6 

6 % 

6 % 

6 % 

6 % 

54-  51 

64-  6 g 

5 11  8 

1 Stock 

4 % 

44% 

44% 

4 % 

93  — 97 

93  - 97 

4 2 6 

I 5 

10  % 

8 % 

64% 

5 % 

41-  41 

41-  4| 

■ 92/6 

6 5 3 

j 6 

44% 

44% 

44% 

44% 

41—  6 

4g—  6 

5 

4 10  0 

44% 

44% 

44% 

44% 

105  -108 

105  —108 

4 3 4 

{ Btook 

84% 

84% 

84% 

34% 

— 86£ 

834-  864 

4 0 11 

•• 

6 % 

6 % 

5 % 

5 % 

82  — 84 

84  — 85 

84} 

88| 

+ 1 

5 17  8 

! $100 

34% 

65  — 69 

70  - 74 

72 

69 

^ 5 

4 14  7 

Stock 

7 % 

104  —108 

105  —104 

1(9 

107} 

+1 

6 8 5 

6 % 

85  4—  874 

85  — 87 

861 

864 

- 4 
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REVIEWS. 


■Theory  and  Calculation  of  Transient  Electric  Phenomena 

and  Oscillations.  By  C.  P.  Steinmetz.  New  York  : 

McGraw  Publishing  Co.  1909.  Price  $5. 

Prof.  Steinmetz  gave  a course  of  instruction  for  a number 
of  years  to  the  Senior  Class  in  Electrical  Engineering 
at  Union  University.  This  book  is  founded  on  his 
lectures- 

A careful  perusal  of  it  has  convinced  us  that  it  will  be  of 
great  value  for  many  years  to  come  as  a storehouse  of  in- 
formation, to  which  the  mathematician  will  come  when  he 
wants  to  discover  the  physical  meaning  of  his  equations,  and 
to  which  the  electrician  will  have  recourse  when  he  wants  to 
find  out  the  reason  of  puzzling  phenomena.  It  will  also 
prove  of  particular  value  to  that  most  deserving  individual, 
the  serious  student,  who  wants  to  do  real  work  in  the  world, 
and  not  to  be  a mere  machine  performing  by  rote  operations 
which  must  to  the  half-educated  mind  appear  similar  to  the 
rites  of  astrologers. 

The  book  is  divided  into  four  sections.  The  first,  which 
is  entitled  “ Transient  Phenomena  in  Time,”  discusses 
phenomena  similar  to  those  of  the  rise  of  currents  in  circuits 
containing  capacity  and  inductance.  “ Periodic  Transient 
Phenomena  ” are  considered  in  the  second  section.  Such 
phenomena  occur  in  various  types  of  interrupters,  such  as 
the  one  devised  by  B.  Cohen,  and  in  various  types  of 
rectifiers,  such  as  the  Ferranti  and  the  mercury-arc 
rectifier.  In  the  third  section — “ Transient  Phenomena  in 
Space” — problems  which  occur  in  long-distance  transmission 
and  in  iron  when  subjected  to  alternating  magnetising 
forces  are  discussed.  The  theory  given  illumines  the  whole 
subject,  showing  a clear  picture  of  the  actual  transition 
stages.  Several  of  the  problems  in  the  last  and  most  diffi- 
cult section,  entitled  “ Transient  Phenomena  in  Time  and 
Space,”  have  been  previously  considered  by  Dr.  Oliver 
Heaviside,  more  particularly  those  in  connection  with  the 
reflection  of  waves,  but  the  author’s  method  of  discussing 
standing  waves  and  free  oscillations  in  long  transmission 
lines  is  original  and  instructive. 

Each  of  the  sections  is  almost  complete  in  itself.  This 
leads  to  a certain  amount  of  repetition,  but  will  probably 
be  advantageous  to  most  readers.  In  our  opinion,  a serious 
drawback  to  the  book  is  the  practically  complete  absence 
of  references  to  other  books  and  papers,  which  seriously  dis- 
counts the  book  from  the  teaching  point  of  view.  A highly 
original  work  like  that  under  review  is  of  far  greater  value 
than  a mere  compilation  of  undigested  papers,  no  matter 
how  valuable  the  individual  papers  may  be,  but  there  are 
many  places  in  this  book  where  a line  or  two  giving  the 
necessary  references  seems  almost  indispensable.  Where  the 
author  can  give  an  experimental  justification  of  his 
theorem  references,  although  sometimes  desirable,  are  not 
essential,  but  when  he  enters  into  almost  metaphysical 
calculations,  we  lose  confidence  unless  we  can  find  out  how 
he  obtains  his  figures.  For  example,  on  p8ge  73  an 
oscillating  circuit  consisting  of  two  spheres  each  0'45  in.  in 
diameter,  and  separated  by  a 0*3  in.  gap,  is  considered.  It 
is  stated  that  the  capacity  of  the  spheres  against  each  other 
(this  is  the  first  time  we  have  ever  come  across  this  phrase) 
is  the  hundred  millionth  of  a microfarad.  No  reference  is 
given,  and  so  a large,  and,  in  our  opinion,  a quite  uncalled- 
for  demand  is  made  on  the  reader’s  credulity.  Formulae  for 
this  case  have  been  worked  out  by  such  well-known  physicists 
as  Kelvin  and  Kirchhoff  ; a reference  to  either  of  these 
would  suffice.  Possibly  it  would  have  been  better  to  give  a 
reference  to  the  much  more  easily  computed  formulae  due  to 
the  writer  of  this  review. 

The  definitions  of  inductance  and  capacity  given  on 
pages  9 and  11  are  a little  far-fetched,  and  must  be  regarded 
as  shibboleths  by  the  student.  A brief  resume  of  some  of 
the  formulae  recently  examined  by  the  able  mathematicians 
at  the  Buieau  of  Standards  would  help  to  remove  this 
impression.  On  page  11  the  electric  strength  of  air  is  given 
as  60,000  volts  per  centimetre.  This  number  is.  certainly 
not  correct  for  large  electrodes,  and  is  not  in  accordance 
with  our  Feadingof  the  valuable  experimental  results  obtained 
by  the  author  and  published  a good  many  years  ago. 


The  empirical  formula  given  by  Frohlich  in  1882  (one  of 
the  few  historical  references  given  in  the  book)  for  the  con- 
nection between  flux  and  magnetising  force  is  stated  to  give 
a parabolic  curve.  This  is  a slip,  as  a hyperbolic  curve  is 
meant.  In  the  first  section  an  exceedingly  interesting  series 
of  curves  is  given,  illustrating  excellently  the  initial  distur- 
bances which  ensue  when  a circuit  is  switched  on  suddenly 
to  the  alternating-current  supply  mains.  The  ordinary 
author  avoids  the  labour  involved  in  these  calculations.  As 
there  is  nothing  startlingly  new  to  be  found  out,  he  contents 
himself  with  giving  more  or  less  vague  word  pictures  of  what 
happens.  Here  we  see  the  actual  phenomena  at  a glance. 
Pictures  such  as  those  given  would  have  saved  the  reviewer 
weeks  of  hard  thinking  many  years  ago. 

On  page  68,  lines  10  and  11  from  the  foot  of  the  page, 
occurs  one  of  the  very  few  slips  in  the  book — five  joules  is 
given  instead  of  50,  and  a “ hundredth  ” is  given  instead  of 
a “tenth.”  On  page  124  the  sign  “ = ” is  omitted  from 
equation  (21).  On  page  136  it  should  be  stated  that  a 
= 0'1  is  the  exact  root  of  the  cubic  equation.  We  had 
started  to  find  a closer  approximation  by  Newton’s  method 
before  we  found  this  out.  On  page  144  a discussion  is  given 
of  the  currents  in  circuits  containing  resistance,  inductance 
and  mutual  inductance.  We  were  surprised  to  find  that  the 
exceedingly  interesting  and  important  case  when 

l,  — M _ — M 

iq-  — k2 

is  not  considered. 

The  last  two  chapters  of  the  first  section  discuss  the 
transient  term  of  the  rotating  field  and  the  short-circuit 
current  of  alternators.  They  are  both  of  considerable 
practical  importance,  and  contain  much  novel  matter. 

Perhaps  the  most  important  subject  discussed  in  the 
second  part  is  arc  rectification.  A masterly  analysis  has 
been  given,  and  the  agreement  between  the  theoreCSfcal  and 
the  actual  shapes  will  convince  electricians — if  any  real 
electricians,  need  convincing  nowadays — of  the  practical 
value  of  mathematics  in  engineering.  This  subject  Prof. 
Steinmetz  has  made  peculiarly  his  own,  and  he  is  to  be 
congratulated  heartily  on  his  able  contribution  to  the  world’s 
knowledge. 

The  third  section  is,  perhaps,  not  quite  as  good  as  the 
second.  We  think  that  an  account  of  some  of  Prof. 
Kennelly’s  work  would  have  been  appreciated  by  the  reader. 
On  page  279  the  velocity  of  light  is  stated  to  be  188,000  miles 
per  second  ; if  we  remember  correctly,  Prof.  Rosa’s  experi- 
ments make  it  186,200  miles  per  second,  and  they  are 
practically  in  agreement  with  the  latest  astronomical  results. 
In  the  formula  for  the  natural  period  of  the  line  given  on 
the  next  page  there  is  no  mention  that  the  resistance  of  the 
line  is  neglected.  The  author  gives  the  complete  and 
correct  expressions  later  on,  but  it  would  have  been  better 
to  point  out  the  limitations  earlier. 

The  following  extract,  page  339,  is  very  instructive  : — 
“ A long-distance  transmission  line  has  a definite  natural 
period  of  oscillation,  of  a relatively  low  fundamental  fre- 
quency, and  its  overtones,  but  can  also  oscillate  with  any 
frequency  whatever,  provided  that  this  frequency  is  very 
high. 

“ This  is  analogous  to  waves  formed  in  a body  of  water  or 
regular  shape  ; large  standing  waves  have  a definite  wave 
length,  depending  on  the  dimensions  of  the  body  of  water, 
but  very  short  waves,  ripples  in  the  water,  can  have  any 
wave  length,  and  do  not  depend  on  the  size  of  the  body  of 
water.” 

We  appreciate  very  highly  the  author’s  formula  for  the 
self-inductance  of  an  antenna.  We  think  it  a pity,  how- 
ever, that  the  results  were  not  given  in  terms  of  “ sine  ” and 
“ cosine  ” integrals,  the  values  of  which  are  tabulated  in 
several  books  ( vide  “ Dale’s  Mathematical  Tables,”  page  85). 
•The  new  sil  and  col  functions  of  ihe  author  can  be  put  at 
once  in  terms  of  these,  and  are,  therefore,  unnecessary.  The 
formulae  also  would  be  in  many  places  greatly  simplified  by 
introducing  hyperbolic  sines  and  cosines,  which  are  now  well 
known  to  engineers,  and  many  tables  of  which  are  readily 
available.  We  like  the  author’s  method  of  calculating  the 
power  radiated  into  space.  This  will  be  of  great  importance 
in  wireless  work. 

On  page  405,  l is  written  for  l0  in  formula  (4).  Mentioning 
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this  trifle  shows  how  carefully  the  proof  readers  have  done 
their  work,  but  in  our  opinion  the  wording  could  easily  have 
been  improved  in  many  places.  On  page  406  we  take  it  that 
the  “ thermal  ” resistance  is  the  same  as  the  “ ohmic  ” resis- 
tance. On  page  413  tables  are  given  to  show  the  increase 
in  the  effective  resistance  due  to  the  skin  effect.  We  notice 
that  figures  for  a wrought-iron  pipe  are  given,  and  we 
wonder  whether  the  correct  formula  originally  given  by 
Heaviside,  and  independently  verified  by  the  reviewer,  was 
used  in  the  calculation.  If  not,  this  table  will  need  to  be 
altered. 

The  last  section  is  very  good,  but  the  formulae  need 
very  careful  consideration.  There  is  one  minor  statement 
on  page  446  which  we  think  needs  amending.  It  is  stated 
that  the  velocity  of  light  is  1/s/lk.  This  is  certainly  true 
for  two  parallel  wires,  provided  their  resistivity  is  negligible. 
In  this  case  k = VA  y where  X is  the  conductivity  and 
/j  the  permeability  of  both  the  metal  and  the  air.  Hence 
the  velocity  of  light  in  this  case  at  least  is  always  equal 
to  l/\/\  ft,  and  the  limitation  that  both  are  unity  is 
unnecessary. 

Engineers  cannot  have  a better  guide  than  Prof.  Stein- 
metz.  His  engineering  intuition  and  experience  enable  him 
to  surmount  mathematical  difficulties  which  would  prove 
insuperable  to  the  mathematician  with  no  extraneous  guides 
to  help  him.  This  book  opens  a new  chapter  in  engineering. 


High-Speed  Dynamo-Electric  Machinery.  By  H.  M. 

Hobart  and  A.  G.  Ellis.  London  : Chapman  & Hall. 

Price  25s.  6d.  net. 

This  work  deals  with  the  design  of  generators  for  coupling 
to  tui  bines.  An  important  point  which  the  authors 
makefh  their  introductory  chapter  is  that  when  designing  a 
machine  for  a given  output,  the  higher  the  speed  adopted 
the  smaller  and  therefore  less  costly  the  machine  ; further, 
that  as  the  speed  is  increased,  we  finally  arrive  at  a speed  at 
which,  owing  to  mechanical  and  other  difficulties,  the  cost 
begins  to  rise  again,  so  that  for  any  given  output  there  is  a 
certain  economic  speed,  and  this  speed  is  lower  for  con- 
tinuous-current machines  than  for  alternators.  This  ques- 
tion of  the  economic  speed  is  one  which  the  authors  keep 
before  them  throughout  the  book. 

In  the  second  chapter  the  coefficients  of  output,  weight 
and  cost  are  treated.  These  coefficients  are  useful  as  a 
basis  from  which  to  start  a design,  and  most  designers  now 
make  a point  of  having  a good  collection  of  them. 

In  the  formula  for  the  output  coefficient,  which  is  based 
on  the  linear  dimensions  and  speed  of  the  machine,  the 
authors  introduce  two  new  values,  a = the  ampere  con- 
ductors per  unit  of  lehgth  of  armature  periphery,  and/3  = the 
average  magnetic  flux  density  in  the  air-gap. 

The  weight  and  cost  coefficients  are  taken  on  the  gross 
length  of  armature  and  the  square  of  its  diameter,  and  are 
principally  useful  for  making  rough  comparisons,  and 
possibly  rough  preliminary  estimates  of  weight  and  cost. 

In  the  third  chapter  four  methods  are  given  for  estimating 
the  temperature  rise  of  machines,  the  results  of  the  four 
methods  being  plotted  as  curves.  These  curves  seem  a little 
discordant,  and  it  would  be  an  advantage  if  the  authors 
could  see  their  way  to  supplement  them  with  some  experi- 
mental figures. 

Chapter  IV  deals  with  materials,  their  magnetic  and 
electric  qualities,  relative  cost  and  mechanical  strength,  the 
latter  an  important  point  in  high-speed  electrical  machinery, 
in  which  the  centrifugal  forces  are  so  considerable. 

The  first  four  chapters  form  Part  I of  the  book.  In 
Part  J1  the  design  of  alternators  is  dealt  with,  the  authors, 
for  the  sake  of  variety,  departing  from  the  usual  custom  of 
taking  continuous- current  machines  first.  In  this  poition 
of  the  book  each  detail  of  design  receives  the  authors’  usual 
thorough  treatment,  and  complete  tabulated  figures  are 
given  of  several  designs.  The  mechanical  (stresses  in 
rotating  field  systems  due  to  the  centrifugal  forces  receive 
a chapter  to  themselves. 

Part  f 1 1 treats  in  an  equally  thorough  manner  the  design 
of  continuous-current  machines.  Owing  to  the  difficulty  of 
designing  continuous-current  generators  of  very  high  speed 


for  large  outputs,  the  authors  propose  a direct-current 
generating  plant,  in  which  a turbo-alternator  supplies  cur- 
rent to  a rotary  converter,  which  supplies  the  circuit  with 
direct  current  of  the  required  voltage. 

In  the  final  chapter  brushes  and  brush-holders  are  treated, 
and  the  respective  merits  of  carbon  and  copper  brushes  are 
discussed.  This  is  a subject  in  which  interest  is  beginning 
to  be  aroused,  and  it  is  not  at  all  improbable  that  in  the 
near  future  a return  will  be  made  to  metal  brushes  in  some 
form. 

This  book  having  apparently  been  written  in  the  first 
place  for  American  readers,  the  units  of  money  are  in  dollars, 
and  the  metrical  system  of  measurement  is  used.  The 
value  of  the  book  to  English  readers  would  be  somewhat 
enhanced  if,  in  another  edition,  the  measurements  and 
quantities  were  given  in  English  units  also. 


Electric  Lamps.  By  Maurice  Solomon.  London  : A. 

Constable  & Co.  Price  6s.  net. 

Mr.  Solomon  explains  in  the  preface  that  he  has  been 
engaged  in  the  manufacture  of,  first,  Nernst  lamps,  then 
carbon- filament  lamps,  and  finally,  after  a brief  digression 
into  tungsten  filaments,  arc  lamp  carbons,  so  it  is  evident 
that  he  is  well  qualified,  as  far  as  experience  goes,  to  write 
this  book. 

The  first  chapter  discusses  the  aims  and  objects  of  illu- 
mination. The  second,  entitled  u The  Production  of  Arti- 
ficial Light,”  treats  of  such  interesting  things  as  black-body 
radiation,  emissivity  and  selective  radiation. 

Chapter  III  is  entitled  “ Photometry.”  The  laws  governing 
photometric  measurements  are  very  clearly  explained,  and  a 
few  typical  photometer  heads  are  described.  We  note  that 
the  flicker  head  is  objected  to,  on  the  ground  that  it  has 
not  yet  been  proved  to  measure  equality  of  illumination. 

Chapter  IV— “ Methods  of  Testing  ”— discusses  distribu- 
tion curves,  mean  spherical  candle-power,  and  so  on.  The 
unfairness  of  comparisons  based  on  mean  horizontal  candle- 
power  only  is  insisted  upon,  even  for  lamps  of  the  same 
class,  as  their  reduction  factors  frequently  vary  during  life. 

The  fifth  chapter  describes  the  process  of  manufacture  of 
carbon-filament  lamps  ; the  sixth  chapter  treats  of  Nernst 
lamps,  and  the  seventh  of  metal-filament  lamps. 

Chapter  VIII  is  entitled  “The  Electric  Arc,”  and  is 
mostly  a clearly  expressed  resume  of  Mrs.  Ayrton’s  historical 
researches.  The  next  chapter,  on  “ Arc  Lamp  Carbons,  is 
well  written,  and  includes  some  very  interesting  tests  and 
comparisons. 

Chapter  X is  about  arc  lamps,  and  Chapter  XI  briefly 
touches  upon  the  magnetite  arc,  mercury-vapour  lamps,  and 
the  Moore  tube  light. 

Finally,  a chapter  is  devoted  to  discussing  the  relative 
merits  of  different  types  of  lamp,  especially  with  regard  to 
cost  of  operation. 

Verdict  : A mostly  interesting  book,  clearly  expressed,  and 
written  by  one  evidently  familiar  with  his  subject. 


ELECTRIC  LAMP  TAXATION  IN  GERMANY 


The  German  Parliament  has  now  approved  the  new  taxes  on 
electric  lamps  and  gas  mantles,  which  will  come  into  operation  at 
the  commencement  of  October.  It  is  estimated  that,  this  new  source 
of  taxation,  of  which  details  are  given  below,  will  yield  an  annual 
income  of  £1,000,000. 


Scale  of  Taxes  on  Lamps. 


Consumption. 


1.  Up  to  15  watts 

2.  Over  15  watts  to  25  watts 

3.  „ 25  „ 60  „ 

4.  „ 60  „ 100  „ 

5.  „ 100  „ 200  „ 


Carbon-fila- 
ment lamps. 

d. 

i 

3-1 

2J 

n 

6 


Metallic-filament 
lamps,  Nernst 
burners  and  other 
glow  lamps. 

e.  d. 

o n 
0 24 
O 48 

0 n 

1 O 


Carbon-filament  lamps  which  have  a higher  consumption  than 
200  watts  are  subject  to  an  additional  tax  of  3d.  each  for  each 
further  100  watts  or  portion  thereof,  and  metallic-filament  lamps, 
Nernst  burners,  &c.,  are  liable  to  a further  impost  of  4'8d.  per  lamp 
for  each  further  100  watts  or  portion  thereof.  The  tax  on  mantles 
for  incandescent  gas  lighting  is  lid.  each. 
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The  tax  on  pure  carbons  for  arc  lamps  is  7 2d.  per  kilogram,  and 
Is.  per  kilogram  for  carbons  made  of  carbon  with  illuminating 
admixtures  or  other  carbons.  Burners  for  mercury-vapour  and 
similar  lamps  up  to  100  watts  are  to  be  taxed  at  Is.  each,  with  an 
addition  of  Is.  per  lamp  for  each  further  100  watts  or  portion 

^Thetex  is  to  be  paid  by  the  manufacturer  by  the  employment  of 
revenue  labels  on  the  packages,  before  the  finished  and  packed 
products  are  removed  from  the  rooms  of  the  place  of  production. 
In  the  case  of  imported  articles,  the  tax  has  to  be  paid  by  the 
importer  on  clearing  the  Customs  House,  or,  if  this  does  not  take 
place,  it  has  to  be  paid  within  a period  of  three  days  after  reception. 
The  Federal  Council  will  make  detailed  regulatior  s respecting  the 
amounts  of  the  value  of  the  revenue  labels,  their  shape,  style,  sale 
and  the  method  of  their  use.  The  council  will  determine  the 
conditions  under  which  compensation  is  to  be  allowed  in  regard  to 
the  amount  of  taxes  paid  in  the  case  of  revenue  labels  which  have 
become  unuseable ; and  labels  which  are  not  used  in  the  pre- 
scribed manner  will  be  regarded  as  not  used.  The  employment  of 
revenue  labels  is  not  requisite  if  the  taxable  articles  are  notified 
for  export  under  official  supervision  before  removal  from  the  rooms 
of  the  place  of  production.  The  payment  of  the  tax  can  be  post- 
poned for  three  months  without  guarantee,  but  it  can  be  deferred 
for  six  months  when  a guarantee  is  given.  Stock  under  a revenue 
seal  can  be  considered  as  security. 

The  manufacturer  will  receive  compensation  for  the  taxes  in  the 
case  of  articles  which  are  placed  at  his  disposal  by  the  recipient  as 
being  uuserviceable.  This  can  be  granted  in  a lump  sum,  which 
will  be  calculated  according  to  the  taxation  value  of  the  revenue 
labels  used  by  the  manufacturer  in  the  course  of  the  year. 

Articles  liable  to  taxation  are  only  allowed  to  be  placed  on  the 
inland  open  market  from  the  producing  establishments  and  from 
abroad  when  they  are  contained  in  completely  closed  packages, 
which  cannot  be  opened  without  indications  that  can  be  recognised. 
Packing  according  to  regulations  has  to  take  place  before  admission 
to  liability  to  taxation,  and  is  considered  as  a part  of  the  manu- 
facture. The  Federal  Council  will  determine  the  method  of 
packing  and  the  size  of  the  admissible  packages,  on  each  of  which 
the  cmtents  are  to  be  stated.  In  the  case  of  incandescent  electric 
lamps  and  mercury -vapour  and  similar  lamps,  the  package  is  to 
indicate  the  number  contained  and  the  consumption  in  watts ; in 
that  of  gas  mantles,  the  number ; and  in  that  of  arc  lamp  carbons, 
the  weight  of  the  carbonB,  their  respective  classes,  whether  pure 
carbon  or  carbon  with  illuminating  admixtures,  together  with  the 
designation  of  the  packed  articles  (trade  mark)  and  a denotation 
from  which  the  revenue  authorities  can  determine  with  certainty 
the  person  liable  to  taxation.  In  the  case  of  imports,  the  packing 
can  be  peimitted  to  take  place  inland  under  special  measures 
of  security.  The  Federal  Council  is  empowered  to  take  special 
measures  of  security  in  regard  to  the  retail  trade  of  taxable 

articles.  . . 

The  question  of  exemption  from  compulsory  packing  is  vetted  in 
the  Federal  Council.  It  is  provided,  for  instance,  that  in  the  case 
of  its  being  proved  to  be  required,  the  council  can  release  the 
manufacturer  from  the  compulsory  packing  and  the  use  of  revenue 
labels  on  the  basis  of  special  book-keeping  and  the  otherwise 
requisite  measures  of  security.  Imports  which  are  not  intended  to 
be  placed  on  the  market  can  also  be  exempted  from  the  use  of 
revenue  labels  and  compulsory  packing. 

The  revenue  labels  are  to  be  kept  intact  on  the  packages  until 
the  latter  are  required  to  be  opened  for  retail  sale  or  are  handed  to 
the  purchaser.  Opened  or  wholly  or  partly  emptied  packages  are 
not  allowed  to  be  filled  again  with  taxable  articles.  The  retail 
sale  is  only  permitted  to  take  place  with  or  out  of  the  accessory 
wrappers.  Empty  wrappers,  without  previous  removal  of  the 
revenue  labels,  are  not  allowed  to  be  returned  either  to  manu- 
facturers or  merchants,  nor  to  be  accepted  or  used  again  by  the 
latter.  Dealers  who  receive  articles  which  are  not  packed  in  the 
prescribed  manner,  or  which  are  not  designated  or  provided  with 
revenue  labels,  have  to  make  a report  to  the  revenue  authorities 
within  three  days. 


ARBITRATION  OR  LITIGATION  *' 


[by  a legal  contbibutob.] 


The  Arbitration  Act  of  1689  has  been  in  force  for  over  .10  years. 
Die  satisfied  with  the  tedious  delays  occasioned  by  having  recourse 
to  the  recognised  tribunals  of  the  land,  commercial  men  sought  for 
some  tribunal,  recognised  by  law,  in  which  the  numerous  disputes 
arising  in  trade  could  be  determined  with  the  least  possible  delay 
and  expenditure,  and  with  impartial  justice  to  all  concerned  ; and 
in  answer  to  this  appeal  the  Legislature  passed  an  Act.  which 
recognises  the  Court  of  Arbitration  as  a tribunal  of  which  the 
decrees  can  be  enforced.  It  is  true  that  thousands  of  arbitrations 
take  place  in  the  course  of  the  year,  to  the  satisfaction  of  the 
partis s interested  therein ; and  it  is  also  true  that  time  and  money 
are  saved  by  recourse  to  the  tribunals.  But  a glance  at  the  law 
reports  is  sufficient  to  Bhow,  in  the  first  place,  that  courts  of 
arbitration  often  lack  that  “ finality  of  decision  ” so  essential  to 
every  court  of  justice;  and  in  caseB  where  the  arbitrator’s  decision 
must  be  regarded  as  final,  and  incapable  of  being  reopened  by  the 
paity  who  thinks  himself  aggrieved,  serious  injustice  is  sometimes 
done.  / 

The  statute  to  which  allusion  has  already  been  made  was  passed 


in  order  to  reduce  these  evils  as  much  as  possible.  Ordained  to 
enable  the  parties  to  a commercial  contract  to  have 
their  own  domestic  forum,  it  gives  power  to  any  judge  of  the  High 
Court  to  stay  any  action  brought  before  him  which  has  tor  its 
object  the  settlement  of  a dispute  which  should  be  submitted  to 
arbitration.  In  this  roundabout  way  the  parties  are  compelled  to 
seek  justice,  or,  at  any  rate,  a decision  upon  the  questions  at  issue 
at  the  hands  of  their  self  appointed  judges. 

It  is  easy,  of  course,  to  criticise  the  reference  of  matters  to 
arbitration,  and  to  suggest  that  parties  are  better  advised  to  go  to 
law ; but  cases  are  sometimes  referred  to  arbitration  without  the 
consent  of  the  parties.  Thus,  if  a case  which  is  coming  before  the 
courts  in  the  ordinary  way  involves  matters  of  long  and  com- 
plicated scientific  inquiry,  the  Judge  will  refer  it  either  to  an 
Official  Referee  or  else  to  arbitration,  without  the  consent  of  the 
parties.  We  propose,  however,  in  this  article  to  confine  ourselves 
to  those  cases  in  which  arbitration  is  voluntarily  resorted  to  by  the 

PaOne9'would  have  thought  that  the  primary  objects  of  an  Arbitra- 
tion Act  should  be  (a)  to  render  the  decision  of  an  arbitrator  final, 
except  in  cases  of  obvious  injustice  ; (6)  to  compel  parties  to  have 
recourse  to  their  agreed  tribunal,  however  constituted.  Certain 
recent  cases,  which  it  is  proposed  to  consider,  show  that  unless  the 
parties  give  close  attention  to  the  wording  of  the  submission  clause 
in  their  agreement,  one  or  other  of  them  may  find  his  right  to  call 
for  arbitration  defeated  at  a critical  moment. 

A party  to  an  arbitration— or,  at  any  rate,  the  party  against 
whom  the  award  is  made- sometimes  forgets  that  by  fleeing  from 
a court  of  justice  to  a tribunal  of  his  own,  he  well-nigh  forfeits  all 
right  of  appeal.  It  is  some  consolation  to  a disappointed  litigant 
that  he  can  proceed  to  a higher  court;  the  first  reflection  of  a 
defeated  party  in  an  arbitration  is  that  he  is  stopped  from  carrying 

his  case  any  further.  . . . ,,  .. 

“ In  references  by  consent  the  general  rule  is  that,  as  the  pai ties 
choose  their  own  arbitrator  to  be  the  judge  in  the  disputes 
bit  ween  them,  they  cannot,  when  the  award  is  good  on  its  face, 
object  to  his  decision,  either  upon  law  or  the  facts.  Such  is  th® 
conclusion  arrived  at  by  a learned  text-book' writer  upon  the  law  of 
arbitrations  and  awards.  Let  us  consider  a few  cases  which  illus- 
trate the  hardships  inflicted  by  the  rigorous  enforcement  of  this 

d°In  Tease  which  was  heard  in  1847,  the  plaintiff  sued  for  the 
price  of  goods  sold  and  delivered.  The  defendant  pleaded  the 
Statute  of  Limitations,  which,  as  is’well  known,  prevents  a claim  of 
this  kind  being  made  after  six  years  have  elapsed.  The  arbitrator 
refused  to  abide  by  the  law  of  the  land.  He  decided  in  favour  of 
the  plaintiff  for  the  full  amount,  and  the  Court  declined  to  disturb 
his  finding,  apparently  because  the  mistake  was  not  manifest  on  the 

face  of  the  award.  , ...  , ,. 

In  cases  wheie  disputes  are  referred  to  one  arbitrator,  as  dis- 
tinguished from  those  in  which  the  tribunal  consists  of  two  or 
more  members,  a man  voluntarily  places  his  interests  in  the  hands 
of  one  man,  who  may  or  may  not  be  biased,  and  a mere  suspicion 
that  an  arbitrator  is  biased  does  not  invalidate  the  award.  It 
not  infrequently  happens  that  disputes  between  building  owner 
and  builder  are  referred  to  the  architect;  while,  to  take  a more 
pointed  case,  questions  arising  between  a railway  company  and  a 

contractor  are  often  determined  by  the  company  s engineer.  Far 
be  it  from  us  to  suggest  that  any  engineer  of  standing  would  allow 
his  natural  leaning  towards  his  employers  to  affect  his  better 
judgment;  but  still  there  is  an  element  of  risk,  which  the  con- 
tractor is  almost  compelled  to  undergo.  To  consider  an  instance  : 
We  recollect  a case  in  which  an  agreement  between  a company  and 
a contractor  contained  the  ordinary  clause,  that  any  dispute  should 
be  referred  to  the  decision  of  the  company’s  engineer.  A dispute 
arose,  and  the  engineer,  in  a letter  to  the  contractor,  expressed  an 
opinion  upon  it.  The  company  proceeded  to  arbitration,  appointing 
the  engineer  as  arbitrator  in  accordance  with  the  submission,  the 
contractor  brought  an  action.  Mr.  Justice  Kekewich  restrained 
the  arbitration,  on  the  ground  that  the  arbitrator  had  comnaitted 
himself  beforehand,  and  had  not  kept  an  open  mind.  The  Court 
of  Appeal,  however,  discharged  the  injunction,  and  ordered  the 
arbitration  to  proceed,  on  the  ground  that  the  engineer  bad  only 
expressed  his  opinion  as  engineer,  and  that  as  the  contractor  had 
submitted  by  his  contract  to  refer  all  disputes  to  the  engineer, 
who  would  necessarily  have  to  express  his  opinion  on  disputes  as 
they  arose,  he  must  abide  by  his  contract. 

In  fact,  as  the  law  at  present  stands,  in  order  to  upset  an  agree- 
meet  to  refer  to  an  arbitrator  who,  from  his  position,  is  neces- 
sarily interested,  the  party  must  attack  the  character  of  the 
arbitrator  to  the  extent  of  showing  that  he  will  not  a,ct  fairly  , 
and  it  has  been  decided  that  the  mere  fact  that  he  will  have  to 
adjudicate  on  his  own  or  his  son’s  professional  conduct  is  not 
sufficient  to  upset  the  agreement  to  refer  matters  to  arbitration. 

It  cannot  be  denied,  however,  that  the  Courts  always  endeavour, 
as  far  as  possible,  to  see  that  the  spirit  as  well  as  the  letter  of  an 
arbitration  clause  is  attended  to  by  the  parties.  Thus  a policy  of 
insurance  contained  a clause  which  empow  ered  the  insurance  com- 
pany to  nominate  an  arbitrator.  They  nominated  their  own 
manager.  The  Court  held  that  such  a proposal  was  monstrous  and 
gave  them  seven  days  to  appoint  another  arbitrator,  or  in  default 

ordered  rescission  of  the  submission. 

Seeing  that  submission  of  all  disputes  to  the  arbitrament  of  one 
individual  is  open  to  these  grave  objections,  business  men  are  wont 
to  select  a tribunal  of  three,  two  of  whom  are  ^pointed  by  fthe 

parties,  and  the  third  by  the  two  so  appointed.  Whether  the  two 
arbitrators  so  appointed  act  as  advocates  or  not,  detracts  but  little 
from  the  efficiency  of  a court  so  formed;  for  the  third  member, 
who  is  appointed  by  persons  who  have  but  an  indirect  interest  in 
the  dispute,  will  generally  be  quite  impartial. 
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But  what  recognition  has  the  Arbitration  Act  of  1889  conferred 
upon  a tribunal  of  this  kind  ? The  answer  to  this  question,  which 
affects  the  construction  of  a clause  in  nearly  every  charter  party, 
serves  to  show  that,  to  use  the  language  of  Lord  Justice  Lindley, 
there  is  a serious  blot  in  the  Act. 

In  order  to  understand  the  way  in  which  the  Arbitration  Act  is 
defective  in  this  particular,  it  is  necessary  to  go  back  a step  or  two. 
Arbitration  clauses  refer  disputes  either  (a)  to  a single  arbitrator  ; 
or  (b)  to  two  arbitrators  to  be  selected  by  the  parties,  the  arbitrators 
appointed  having  power  to  appoint  an  umpire  in  case  of  disagree- 
ment; or  (c)  to  three  arbitrators,  the  third  of  whom  is  appointed 
by  the  first  two,  who  are  themselves  nominated  by  the  parties. 

The  Arbitration  Act  of  1889  (by  Sub-secs.  5 and  6),  makes  pro- 
vision for  cases  in  which  the  parties  fail  to  agree  upon  an  arbitrator, 
or  in  which  one  or  other  of  them  refuses  to  appoint  his  arbitrator. 
In  such  cases  the  party  willing  to  proceed  to  arbitration  may,  after 
certain  formalities,  himself  make  the  appointment;  but,  by  an 
extraordinary  omission,  no  mention  is  made  of  a Court  consisting 
of  three  arbitrators.  What  must  happen,  supposing  one  party  to 
an  agreement  of  this  kind  fails  to  make  an  appointment?  The 
discussion  of  this  point  in  a recent  case  discloses  a serious  defect 
in  the  Arbitration  Act  of  1889  ; a defect,  moreover,  which  practi- 
cally renders  ineffectual  every  arbitration  clause  now  in  existence, 
which  refers  disputes  to  three  arbitrators.  To  introduce  this  point 
in  an  intelligible  manner,  it  is  necessary  to  refer  to  a case  which 
was  heard  in  1890. 

A charter  party  contained  the  following  clause  : — “ Should  any 
dispute  arise  between  the  owners  and  the  charterers,  the  matters  in 
dispute  shall  be  referred  to  three  persons,  one  to  be  appointed  by 
each  of  the  parties  hereto,  and  the  third  by  the  two  so  chosen; 
whose  decision,  or  that  of  any  two  of  them,  shall  be  final ; and  for 
the  purpose  of  enforcing  any  award,  this  agreement  may  be  made 
a rule  of  Court.”  The  Arbitration  Act  was  in  force  at  the  time.  A 
dispute  having  arisen,  the  shipowners  gave  notice  to  the  charterers 
that  they  had  appointed  an  arbitrator,  and  called  upon  them  to 
appoint  one  also  ; but  the  charterers  took  no  notice,  and  appointed 
no  arbitrator.  The  shipowners  applied  for  and  obtained  an  order 
that  the  charters  should  appoint  an  arbitrator  upon  the  terms  of 
the  submission,  and  this  order  was  upheld  by  the  Divisional  Court. 
The  charterers  appealed.  The  Court  of  Appeal,  consisting  of  Lords 
Esher,  M.R.,  Lindley  and  Bowen,  L.JJ.,  came  to  the  unanimous 
conclusion  that  they  had  no  power  to  direct  either  party  to  appoint 
an  arbitrator,  and  that  the  fact  of  the  submission  being  made  a 
rule  of  Court  had  no  bearing  upon  the  question.  They  also  decided 
that  Sub-secs.  5 and  6 of  the  Arbitration  Act,  1889,  bad  no  appli- 
cation to  a reference  to  “ three  arbitrators  as  distinguished  from 
two  arbitrators  and  an  umpire.”  Upon  this  point  Lord  Justice 
Lindley  said  : " It  certainly  locks  like  a blot  in  the  Act  that,  by 

eason  of  there  being  no  provision  as  to  three  arbitrators  as 
distinguished  from  two  arbitrators,  the  submission  should  be 
irrevocable.” 

The  following  conclusions  can  be  drawn  from  the  above  case: — 

(1)  The  Court  has  no  power,  whether  by  virtue  of  the  Arbitration 
Act  or  otherwise,  to  order  either  party  to  appoint  an  arbitrator. 

(2)  That  the  Arbitration  Act,  1889,  bad  no  application  to  a tribunal 
consisting  of  three  arbitrators.  (3)  In  a case  where  three  arbi- 
trators are  to  be  employed,  the  only  remedy  against  a party 
who  refuses  to  appoint  an  arbitrator  is  an  action  for  breach  of 
agreement. 

Whatever  o‘ber  theoretical  conclusions  may  be  drawn  from  this 
case,  its  practical  result,  was  that  the  Court  refused  to  enforce  the 
settlement  of  disputes  by  arbitration,  and  the  shipowners  were  told 
that  they  might  sue  for  the  breach  of  agreement  to  arbitrate.  It 
would  be  interesting  to  see  what  damages  would  be  awarded  in 
such  a case,  and  more  interesting  still  to  be  informed  upon  what 
basis  they  would  be  calculated. 

Until  quite  recently  the  above  case  has  merely  been  regarded  as 
a satisfactory  authority  for  the  proposition  that  the  Court  has  no 
jurisdiction  to  compel  either  party  to  appoint  an  arbitrator.  It 
has  also  been  quoted  in  support  of  the  statement  that  a reference 
to  three  arbiirators  is  without  the  pale  of  the  Arbitration  Act, 
1889.  A case  which  was  decided  in  the  summer  of  this  year  throws 
more  light  on  the  question.  An  action  was  brought  by  shipowners 
against  charterers  lor  freight  alleged  to  be  due  under  the  terms  of 
a charier  party.  The  charter  party  contained  an  arbitration  clause 
couched  in  precisely  similar  terms  to  these  under  discussion  in  the 
former  case.  On  the  application  of  the  defendants,  who  were  ready 
and  willing  to  appoint  their  arbitrator,  and  proceed  to  arbitration 
in  accordance  with  the  terms  of  the  submission,  Mr.  Justice 
Bigham  made  an  order  under  Sec.  4 of  the  Arbitration  Act,  1889, 
staying  the  action.  The  shipowners  appealed  to  the  Court  of 
Appeal  (A.  L.  Smith  and  Vaughan-  Williams,  L.J.J.).  After  dealing 
with  the  case  mentioned  above,  and  having  pointed  out  that  it 
only  decided  that  the  Court  bad  no  power  to  compel  a party  to  a 
submission  to  appoint  an  arbitrator,  Lord  Justice  A.  L.  Smith,  in 
alluding  to  Sec.  4,  said: — ‘‘There  is  nothing  in  the  words  of  this 
section  to  show  that  the  section  does  not  apply  to  a submission  to 
arbitration  in  which  there  are  to  be  three  arbitrators.  Nor  is  there 
anything  in  the  definition  of  “submission”  which  is  given  in 
Sec.  27  of  the  Act  to  lead  to  such  a conclusion.  The  present  case 
seems  to  me  to  fall  exactly  within  the  provision  of  8ec.  4,  and  the 
learned  Judge  had  jurisdiction  to  make  the  order  against  which  the 
plaintiffs  are  now  appealing.”  Lord  Justice  Vaughan-Williams 
concurred,  and  the  appeal  was  dismissed. 

There  is  no  reason  to  doubt  that  the  above  decision  was  correct, 
for  a submission  within  the  Arbitration  Act  means  " a written 
agreement  to  *ul,mit,  present  or  future  differences  to  arbitration, 
whether  an  arbitrator  is  named  therein  or  not.”  But  what  an 
extraordinary  state  of  things  results  from  placing  the  decision  in 
this  case  side  by  side  with  that  in  the  first  case  1 The  question 


whether  a reference  to  three  arbitrators  shall  or  shall  not  be 
enforced  depends  entirely  upon  the  taste  and  fancy  of  one  of  the 
parties  to  the  agreement.  If  he  is  of  opinion  that  an  action-at-law 
would  better  suit  his  purpose,  he  may  refuse  to  appoint  an  arbi- 
trator, and  the  Court  has  no  power  to  compel  him  to  do  so  ; while 
his  opponent,  anxious  to  proceed  to  arbitration  in  accordance  with 
his  agreement,  cannot  do  so,  but  is  compelled  to  issue  his  writ  in  a 
Court  which  it  was  his  original  purpose  to  avoid. 

City  men  have  been  driven  to  arbitration  by  the  law's  delays  and 
by  dread  cf  the  technicalities  with  which  the  wheels  of  legal 
machinery  are  said  to  be  clogged.  Here  was  a statute  which 
purported  to  establish  tribunals  unhampered  by  technical  rules,  to 
which  both  parties  might  be  compelled  to  proceed.  Itnow  appears 
that  no  party  to  an  agreement  can  be  compelled  to  have  recourse  to 
a tribunal  which,  upon  the  face  of  it,  appears  to  be  the  most  satis- 
factory of  all,  and  to  which,  moreover,  he  has  solemnly  agreed  to 
go.  Surely  this  is  a serious  blot  in  the  Arbitration  Act  of  1889. 

This  anomaly  becomes  all  the  more  absurd  when  it  is  pointed  out 
that  a reference  to  two  arbitrators  and  an  umpire  will  be  enforced 
by  the  Courts.  This  tribunal,  which  is  referred  to  in  the  schedule 
to  the  Arbitration  Act,  is  unsatisfactory  in  the  extreme.  The 
schedule  says  : — “ If  the  reference  is  to  two  arbitrators,  they  may 
appoint  an  umpire  at  any  time  within  the  period  during  which  they 
have  power  to  make  an  award.”  Surely  the  method  of  procedure 
here  prescribed  is  not  well  calculated  to  bring  about  the  appoint- 
ment of  an  open-minded  Court.  Arbitrators  named  by  the  parties 
often  seem  to  think,  notwithstanding  the  objectionable  nature  of 
such  a course,  that  they  are  to  represent  their  respective  nominators, 
and  act  rather  as  advocates  than  judges  ; while  the  umpire  assumes 
that  his  active  interference  is  not  to  commence  until  the  others  have 
differed  fir  ally.  References  of  this  sort  have  been  strongly  con- 
demned by  the  judges  themselves  as  "being  senseless  and 
mischievou",  founded  on  a totally  wrong  principle,  expensive  in 
their  operations,  and  constantly  ending  in  failure  and  Disappoint- 
ment.” On  the  other  hand,  upon  a reference  to  three  or  more 
arbitrators  together,  when  there  is  no  clause  providing  for  an  award 
made  by  less  than  all  being  valid,  each  of  them  must  act  personally 
in  perform  ance  of  the  duties  of  his  office  as  if  he  were  sole  arbitrator ; 
for,  as  the  office  is  joint,  if  one  refuse  or  omit  to  act,  the  others  can 
mske  no  valid  award.  As  they  must  all  act,  so  they  must  all  act 
together — be  present  at  every  meeting  and  at  the  examination  of 
every  witness.  And,  even  supposing  that  the  decision  of  the 
majority  is  to  be  final  and  binding,  their  close  attendance  is  assured, 
for  the  arbitrators  appointed  by  the  parties  must  ever  watch  the 
interests  of  their  “ clients,”  and  the  umpire,  who  iB  ex  hypothesi  an 
impartial  person,  is  not  likely  to  absent  himself  for  any  sinister 
motive.  And  it  has  been  decided  that  the  decision  of  such  a tribunal 
must  be  the  result  of  their  joint  deliberations. 

Allowing  that  the  Arbitration  Act  has  failed  in  this  very 
important  particular,  it  must  be  admitted  that  the  danger  which  is 
likely  to  arise  is  not  very  serious,  for,  as  a general  rule,  the  parties 
will  each  be  anxious  to  arbitrate  and  abide  by  the  award  of  their 
own  Court. 

Other  Bigns,  however,  are  not  wanting  to  show  that,  although 
“firiality”  and  “speedy  justice”  are  the  avowed  objects  of  lay 
tribunals,  the  disappointed  party  is  frequently  compelled  to  return 
to  the  Supreme  Court,  and  so  to  pile  litigation  on  top  of  arbitration, 
without  the  added  satisfaction  of  obtaining  what  he  looks  upon  as 
justice  in  the  end.  Legal  procedure,  however  we  endeavour  to 
simplify  it,  must  always  be  attended  with  some  troublesome  rules, 
which  too  often  escape  notice  until  too  late. 

Let  us  see  how  some  of  the  ruleB  under  the  Arbitration  Act  work 
in  practice.  It  is  an  established  principle  that  an  arbitrator  cannot 
be  directed  by  the  Court  or  a judge  to  state  a special  case  for  the 
opinion  of  the  Court  under  Sec.  10  of  the  Arbitration  Act  of 
1889,  when  no  request  or  application  to  Btate  a case  has  been  made 
before  the  award  has  been  made  and  the  arbitration  concluded.  In 
a recent  caee,  the  Court  took  the  opportunity  of  saying  that  an 
award  will  not  be  remitted  for  the  reconsideration  of  an  arbitrator 
upon  the  sole  ground  that  he  has  made  a mistake  in  law — the 
alleged  mistake  being  that  he  had  entirely  omitted  to  consider  or 
apply  the  ordinary  rules  of  law  as  to  the  measure  of  damages.  In 
considering  the  effect  of  Sec.  19  of  the  Arbitration  Act,  1889,  Lord 
Justice  A.  L.  Smith  said  : “What  is  the  meaning  of  that  section  ? 
Without  any  authority  up 'n  the  question,  I should  fay  that  it  is 
applicable  only  to  a case  where  the  question  of  law  is  raised  during 
the  pendency  of  the  reference,  and  that  a party  cannot  wait,  and 
then,  after  the  whole  matter  has  been  decided  and  finished  in  the 
arbitration,  ask  that  a special  case  shall  be  stated."  And  later 
on,  he  said:  “I,  for  my  part,  have  always  understood  the  general 
rule  to  be  that  the  parties  took  their  arbitrators  for  better  or  for 
worse,  both  as  to  decisions  of  fact  and  decisions  of  law.” 

The  reports  of  cases  arising  out  of  arbitration  usually  contain  but 
a short  statement  of  the  facts  of  the  dispute,  and  scarcely  ever  con- 
tain any  note  of  the  reasons  put  forward  by  arbitrators  for  their 
decision.  This  absence  of  any  ratio  decincndi  from  an  award  leads 
one  to  suspect  that  the  judgment  of  a Court  of  lay  arbitrators  is  not 
always  based  solely  upon  matters  which  are  brought  to  light  at  the 
hearing  by  the  parties  or  their  representatives  ; while  a refusal  on 
the  part  of  arbitrators  to  state  their  reasons  makes  it  doubly  hard 
for  a dissatisfied  party  to  obtain  a review  of  the  matter  in  a 
superior  Court.  In  a case  which  was  heard  in  the  Court  of  Appeal 
in  1897,  the  directors  of  the  Liverpool  Corn  Trade  Association  had 
acted  as  an  appeal  court  for  the  final  settlement  of  a dispute  in 
connection  with  a delivery  of  corn,  which  had  already  been  deter- 
mined by  arbitration.  The  directors  upheld  the  award,  stating 
their  reasons  thuB:  “Aftercareful  consideration  of  the  appeal,  and 
of  the  application  to  state  a case  for  the  opinion  Of  the  Court,  and 
of  the  reasons  for  such  application,  I and  my  co-directors  were  of 
opinion  that  the  award  of  the  arbitrators  Bhould  be  confirmed,  that 
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Fig.  3. — Another  Form  of  Ladder  Wagon. 


normal  figure.  In  the  case  of  a lower  working  pressure  (35  volts), 
the  two  halves  of  the  battery  being  connected  up  in  parallel,  the 
motor  is  able  safely  to  yield  for  short  periods  seven  times  its  normal 
torque. 


Carbide  ot  Calcium. — Tbe  Brandenburg  Carbide 
and  Electricity  Works  Co.  has  been  registered  at  Berlin  with  a 
capital  of  £175,000  to  take  over  the  undertakings  of  the  Branden- 
burg Carbide  Works  and  the  EaBt  German  Water  Power  Co.  for  the 
snm  of  £118,500  in  shares.  The  balance  of  the  share  capital  has  been 
subscribed  by  various  banks,  including  the  Zurich  Bank  for  Electrical 
Enterprises.  In  addition  to  continuing  tne  production  of  carbide 
of  calcium  and  calcium  cyanamide  hitherto  carried  on  by  the 
Carbide  Co.,  the  new  company  will  develop  tbe  hydro-electric 
works  in  the  district  of  Schueidemubl  for  the  execution  of  contracts 
arranged  by  the  East  German  Co. 

Centrifugal  Pumps. — A farther  order  which  Messrs. 

Jens  Orten-Boving  & Co.  have  received  for  centrifrugal  pumps 
manufactured  to  their  designs  by  Messrs.  Willans  & Robinson  is 
for  two  pumps  to  deliver  200  gallons  per  minute  against  a head  of 
635  ft.  at  1,440  r.p.m.  The  main  contractors  for  the  work  are  the 
British  Westinghouee  Electrical  end  Manufacturing  Co.,  Ltd.,  and 
the  consulting  engineers  are  Misers.  Rendel  & Robertson, 


we  were  competent  to  deal  with  the  case,  and  that  there  were  no 
grounds  or  necessity  for  seeking  the  assistance  of  the  Court.” 
This  resolution  was  passed,  in  spite  of  the  fact  that  application  for 
a special  case  or  for  an  adjournment  had  been  made  in  order  to 
allow  one  of  the  parties  to  briDg  a point  of  law  before  the  notice  of 
the  Court. 

It  may  be  that,  if  it  is  agreed  on  all  hands  that  the  award  of  the 
arbitrator  shall  be  finally  binding  on  the  parties,  howeveT  erroneous 
on  points  of  law  or  fact,  the  arbitrators  should  be  careful  to 
avoid  giving  reasons.  Upon  this  point  the  principle  to  be  collected 
from  the  later  case  is  plain,  viz.,  that  the  Courts  will  not  look  at 
anything  for  the  purpose  of  reviewing  the  decision  of  an  arbitntor 
upon  the  matter  referred  to  him,  except  what  appears  on  the  face 
of  the  award,  or  some  paper  so  connected  with  the  award  as  to 
form  part  of  it.  We  recollect  a case  which  arose  out  of  a dispute 
relating  to  a ship  at  sea,  where  the  arbitrator  delivered  with  his 
award  a paper  stating  his  reasons.  The  Court  treated  his  statement 
as  embodied  in  the  award,  which  wa9  eventually  set  aside  on  the 
ground  that  the  arbitrator  had  acted  on  some  marine  law,  and  not 
on  the  law  of  England,  in  deciding  the  question  of  damages. 


Instead  of  fitting  these  feats  outside  the  car,  they  may  be  arranged 
like  those  of  a ’bus,  in  the  interior  of  a special  structure. 

The  chassis  is  especially  remarkable  for  the  ease  with  which  the 
battery,  arranged  in  a readily  accessible  position  in  front  of  the 
driver’s  seat,  "can  be  exchanged.  The  single-motor  system  in 


Fig.  2. — Electric  Ladder  Wagon  ; Ladder  in  use. 

this  case  allows  of  a more  effectual  protection  of  the  motor 
against  dirt  and  damage,  while  the  efficiency  of  the  motor  on  bad 
roads  and  steep  gradients,  in  spite  of  heavy  loads,  drops  only 
slightly.  This  is  due  to  the  low  ohmic  resistance  of  the  motor  and 
the  fact  that  the.  efficiency  of  the  toothed  gear  ripes  as  the  load 
increases. 

Tes*s  made  on  the  motor  have  shown  that  its  efficiency  is  well 
maintained  in  the  case  of  considerable  overloads,  being  as  high  as 
80  per  cent,  at  80  volts,  with  a torque  three  times  as  high  as  the 


Fig.  1. — Electrically-propelled  Tower  Wagon. 


speed,  ar  d when  traversing  curves  does  not  show  any  tilting  ten- 
dency. On  tbe  frame  is  mounted  a platform  turning  on  rollers, 
which  affords  a radius  as  large  as  possible.  Its  lowest  level  is  3'17  m. 
and  the  highest  4 87  m.  above  the  ground.  A convenient  ladder 
gives  easy  access  to  the  platform.  The  interior  of  the  frame  con- 
tains a large  case  which  serves  for  carrying  tools  and  Bpare  parts. 

The  car  accommodates  two  men  besides  the  driver. 

The  electrically -propelled  car  represented  in  figs.  2 and  3,  carries 
a large  and  stable  standing  ladder,  which  when  extended  is  5 m.  in 
height.  This  ladder  is  readily  erected  or  folded  up,  and  allows  any 
part  of  the  tramway  trolley  wires  to  be  reached.  A Dumber 
of  auxiliary  tools,  such  as  capstans,  levers,  crow-bar?,  scissors, 
arc  lamps,  fire-extinguishing  implements,  &c.,  are  provided  for  use 
in  case  of  accident. 

Four  seats  are  provided  on  each  of  tbe  two  lorgiludinal  sides  of 
the  car  for  tbe  cTew,  as  well  as  two  beside  the  diivtr  and  tv  o at 
the  back,  so  that  the  car  may  carry  as  many  as  12  men, 


ELECTROMOBILES  FOR  TRAMWAY 
SERVICE. 


The  rapid  extension  of  automobile  fire  services  in  Germany  has 
shown  the  electric  car  to  be  better  adapted  than  any  other  car  to 
serve  as  an  auxiliary  vehicle.  Comprehensive  comparative  tests 
against  petrol  and  steam  ears,  have  demonstrated  the  superiority  of 
electromobiles  in  this  special  field. 

Similar  conditions  to  those  of  fire-brigade  service  prevail  in  con- 
nection with  tramway  operation,  there  being  likewise  a demand 
for  ears  which  in  the  case  any  breakdown  on  the  track  will  quickly 
arrive  on  the  scene  with  the  emergency  crew  and  their  tools.  A 
specially  advantageous  feature  in  this  connection,  is  that  the  care  of 
electromobiles  and  their  accumulators  can  be  entrusted  to  men 
employed  in  other  branches  of  the  service  who  possess  the  necessary 
technical  knowledge  for  their  operation  and  maintenance. 

The  cars  described  below  have  been  designed  and  constructed  by 
the  8iemenB-Schuckert  Works  as  the  result  of  their  extensive  ex- 
perience in  tramway  operation. 

The  electrically-propelled  tower  car  (fig.  1.)  carries  a substantial 
frame  capable  of  being  moved  up  and  down  by  a side  lever.  This 
frame  is  mounted  on  a very  stable  chassis,  which  even  at  maximum 


276 


THE  ELECTRICAL  REVIEW.  [Voi.es.  No.  i.een.  aogubt  i3, 1909. 


WHAT  IS  THE  “EXPRESSION” 
FOR  “SUCCESS  IN  THE  ELECTRICAL 
ENGINEERING  PROFESSION  ? ” 


By  " ARAMIS.” 


In  all  the  numerous  published  letters  and  articles  recently  writt(  n 
by  unsuccessful  disappointed  “engineers”  bemoaning  the  want 
of  sympathy  on  the  part  of  the  world  in  general,  and  of  their 
individual  employers  in  paiticular,  not  one  such  complainer 
has  said  anything  about  “ human  qualifications.”  It  *ems 
to  be  firmly  fixed  in  the  minds  of  at  least  nine-tenths  of  the 
men  who  are  striving  to  attain  success  in  the  engineering 
profession  that  all  that  is  required  is  to  have  a natural 
liking  for  pulling  things  to  pieces  (either  actually  or  verbally), 
to  study  a little  mathematics  in  a fairly  intelligent  way,  and 
to  know  enough  about  electrical  science  and  kindred  subjects 
to  be  able  to  argue  in  a stupid  sort  of  way  about  points 
which  do  not  matter  at  all.  On  this  knowledge  they  expect 
to  attain  to  high  positions.  If  they  do  not,  they  say  it  is 
because  they  lack  influence  ; they  never  dieam  that  they 
may  lack  ability,  neither  does  it  ever  cross  their  minds  that 
their  knowledge  may  not  be  of  the  kind  requiied. 

The  most  difficult  subject  they,  as  a rule,  know  nothing 
at  all  about — never  even  suspect  its  existence—  but  without 
a good  working  knowledge  of  this  subject,  they  will  never 
be  able  to  show  what  they  are  really  capable  of  in  the  way 
of  technical  achievements.  This  subject  is  not  taught  in 
the  technical  institutions,  nor  is  it  heard  of  much  outside 
them.  To  a few — the  born  leaders- — it  comes  as  a gift  of 
Nature,  but  by  careful  study  and  observation  it  may  be 
acquired  by  all,  in  a degree  varying  according  to  the  ability 
of  the  student.  This  subject  is  a somewhat  difficult  one  to 
define,  but  a perusal  of  what  follows  will  show  the  reader  what 
it  embraces.  It  can,  perhaps,  be  best  expressed  as  the  French 
express  it,  by  “ savoir  faire,”  which  is  traditionally  rendered 
into  English  by  the  word  “ tact,”  but  this  is  a very  weak 
translation.  Taking  the  two  French  words  “ savoir,”  and 
“ faire,”  and  translating  each  separately,  their  meaning  in 
combination  becomes  clearer.  “ Savoir  ” — “ to  know,”  “ to 
have  a knowledge  of,”  “ to  understand  ” ; and  “faire” — 
“ to  do,”  “ to  arrange,”  “ to  manage.”  Their  joint  meanirg 
may  thus  be  expressed  by  “ to  have  a knowledge  of 
management.” 

It  is  just  this  knowledge  which  these  “ disappointeds  ” 
have  not.  It  is  just  this  part  of  their  education  which  they 
have  neglected — thinking  that  technical  education  being  the 
greater  includes  the  lesser,  whereas  technical  education  is  in 
reality  itself  the  lesser  ; consequently  their  estimate  of  the 
world  and  its  wayB  is  an  inaccurate  one,  and  their  vision  is 
blurred.  They  have  neglected  to  get  into  right  relationship 
with  their  fellows,  consequently  they  are  never  able  to  give 
full  expression  to  their  technical  ideas,  because  they  are 
never  able  to  rise  to  positions  where  their  technical  know- 
ledge would  be  most  useful.  If,  instead  of  going  on  study- 
ing hard  at  technical  subjects  which  they  may  never  want, 
these  disappointeds,  and  others  following  in  their  groove, 
would  devote  some  of  their  time  outside  business  to  intelli- 
gently reading  history,  classical  literature  (which  is  not 
necessarily  dry  and  uninteresting),  biographies  of  great  men 
in  all  professions,  and  other  subjects  which  would  give  them 
some  idea  of  the  relation  of  man  to  man,  and  of  men  to  the 
world,  they  would  be  doing  something  to  make  themselves 
happier,  more  useful  to  themselves,  and  much  more  interest- 
ing to  those  outside  the  engineering  business,  who  come  in 
contact  with  them.  Besides,  they  would  he  really  in 
almost  every  case  making  a greater  step  towards  the 
improvement  of  their  positions,  than  if  they  continued  tech- 
nical study  entirely.  Of  course,  it  is  not  suggested  that 
technical  study  should  be  given  up,  but  only  that  less  time 
should  be  given  to  it  until  such  time  as  each  individual  sees 
there  is  some  likelihood  of  profound  technical  knowledge 
being  of  real  use  to  him.  The  reading  of  subjects  in  which 
“man,  and  his  ways  and  habits”  are  treated,  will  reflect 
itself  in  the  reader’s  work,  and  improve  his  relations  with 
those  people  with  whom  he  has  to  deal,  either  as  superiors, 
equals,  or  subordinates.  Many  a great  man  owes  his  life’s 
success  and  the  fortune  and  satisfaction  it  has  brought  with  it, 


to  his  good  relationships  with  other  people,  which  have  caused 
him  to  become  a favourite  and  to  be  advanced  from  position 
to  position,  thus  giving  him  the  opportunity  he  wanted  to 
show  what  things  he  was  capable  of  accomplishing.  It  is  just 
the  lack  of  this  opportunity  which  the  disappointeds  com- 
plain of,  but  let  them  give  up  the  study  of  volts  and  amperes 
for  a time  and  turn  to  the  study  of  their  fellow-creatures. 

If  they  apply  themselves  as  assiduously  to  this  Btudy  as 
they  do  to  the  study  of  technical  subjects,  they  will  find 
themselves  gradually  becoming  more  and  more  able  to  make 
and  improve  opportunities  for  themselves,  and  it  will  give 
them  that  knowledge  of  savoir  faire  which  at  present  they 
despise,  but  of  which  their  ignorance  is  keeping  them  down 
in  subordinate  positions  for  which  their  technical  know- 
ledge is  already  very  much  too  great. 

Some  time  ago,  in  one  of  the  American  technical  papers, 
a great  engineer,  who  is  connected  in  an  administrative 
capacity  with  companies  employing  many  thousand  men, 
stated  that  it  was  his  constant  experience  that  it  was  very 
much  easier  to  hire  “ engineers  ” than  “ men  ; ” by  which 
he  meant,  as  he  went  on  to  explain,  that  he  found  no  want 
of  technical  knowledge  among  applicants  or  acting  engi- 
neers, but  nearly  always  defects  in  character,  such  as  want 
of  courage,  initiative,  ambition,  imagination,  tact,  &c. 
These  defects  kept  many  otherwise  brilliant  engineers  down 
in  small  positions.  It  is  exactly  the  same  with  us 
here.  Our  “ engineers  ” will  persist  in  believing 
in  technical  education  as  the  source  of  all  good. 
Technical  education,  however,  is  only  one  of  the  many 
means  by  which  men  of  strong  character  may  attain  success. 
If  it  is  only  by  various  forms  of  technical  education  that  great 
names  and  large  fortunes  are  to  be  made,  how  does  it  come 
about  that  men  can  build  up  huge  retail  businesses  from  small 
beginnings,  as  Lipton,  Whiteley  and  many  others  have 
done?  Their  businesses  cannot  have  been  built  on  protound 
technical  knowledge.  They  have  been  built  up  by  great 
masters  of  savoir  faire,  masters  instructed  by  Nature.  Their 
mastery  of  this  subject  has  made  their  dealings  easy  and 
pleasant  to  both  the  public  and  their  staffs.  Great  leaders 
have  always  been  remarkable  for  the  good  relationships 
existing  between  them  and  their  subordinates.  Take  any 
one  of  these  complaining  disappointeds  and  place  him  in 
charge  of  a few  men,  and  it  will  almost  certainly  be  found 
that  he  cannot  get  the  best  results  out  of  his  charge  ; he 
either  drives  those  he  should  coax,  and  so  coaxes  those  he 
should  rule  firmly  that  they  soon  start  leading  him  ; or,  by 
his  tone  and  manner,  he  stirs  up  little  dislikes  in  every  one 
of  them,  and  turns  the  whole  lot  against  him. 

In  any  case,  few,  if  any,  of  the  men  are  satisfied,  and  doing 
their  best.  This  applies  to  staff  or  workmen.  With  all 
their  technical  skill  they  have  none  of  that  knowledge  of 
which  all  management,  either  of  staff  or  men,  is  the  practical 
application.  If  they  so  easily  stir  up  dislikes  in  subordinates, 
it  is  also  highly  probable  that  they  equally  stir  up  dislikes  in 
those  above  them,  but  as  these  latter  are  men  of  character, 
this  has  only  the  effect  of  keeping  the  man  down,  and  there 
is  no  active  manifestation  of  the  dislike  such  as  comes  from 
below.  Consequently  it  is  never  brought  to  the  man’s  notice 
that  it  is  simply  his  want  of  tact,  and  ignorance  of  savoir 
faire,  that  is  keeping  him  back.  The  overtrained  technical 
man  is  usually  strongly  given  to  forcing  his  own  opinions 
down  the  throats  of  all  those  who  have  dealings  with  him. 
This,  with  his  usual  crass  ignorance  of  anything  not  “ tech- 
nical,” causes  him  to  be  shunned  and  detested  by  all  except 
those  other  technicians  who  are  in  his  own  groove.  The  study 
of  humanity  does  not  mean  that  he  must  become  a Socialist 
if  he  studies  the  subject  intelligently  there  will  be  no  fear 
of  his  doing  that — but  it  does  mean  that  he  will  find  more 
interest  in  his  daily  work,  that  he  will  gain  tact,  that  he 
will  soon  begin  to  take  the  lead  among  the  technical  men 
he  is  working  with  ; and  this  is  the  first  step  towards  a better 
position.  Why  does  such  study  do  all  this?  Because,  by 
broadening  the  mind  and  the  outlook  on  life,  by  giving 
correct  ideas  of  man’s  relations  to  man,  it  strengthens  the 
character  and  gives  it  force,  determination  and  energy  : 
qualities  rare  among  “ technical  ” men,  but  without  which 
no  great  success  is  possible. 

Force  of  character,  by  making  a way  for  itself,  increases 
the  value  of  any  knowledge  with  which  it  may  be  associated, 
for  it  is  obvious  that  it  is  the  knowledge  of  the  capable 
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forceful  one  that  will  be  used,  while  the  knowledge  (perhaps 
greater)  of  the  less  energetic  one  will  lie  idle,  and  be  of  no 
more  nse  to  its  possessor,  or  the  world  in  general,  than  if  it 
never  existed. 

Force  of  character  stands  outside  the  brackets  in  the 
expression  for  success — all  other  qualifications  are  only  terms 
inside  them.  Thus,  for  the  benefit  of  those  who  only 
appreciate  facts  when  set  out  in  a formula — 

Success  in  the  engineering  (or  any  other)  profession 
= Force  of  character  (a  + b + c + d + e + . . .), 
where  A ;=  Technical  knowledge, 

B = Practical  experience, 

c = Natural  aptitude, 

d = Commercial  knowledge,  and  so  on. 


LEAKAGE  CURRENTS. 


By  “ H,  P.  M." 


The  path  of  the  current  from  the  rails  to  the  fault  at  the 
neutral  would  naturally  be  the  path  of  least  resistance, 
say  at  a point  where  the  rails  and  mains  were  brought  close 
together,  such  as  a road  crossing  ; the  leads  of  the  cables  then 
would  carry  a current  of  from  2 to  6 amperes  (tested)  to  the 
neutral  fault,  and  this  current  flowing  along  the  leads  and 
through  the  faulty  bonding  at  the  joint  boxes,  eventually 
burnt  away  the  lead,  and  thus  brought  on  the  faults. 

A great  deal  of  damage  may  also  have  been  caused  pre- 
viously to  the  tramways  being  electrified  by  the  neutral  fault 
alone,  for  if  the  insulation  of  the  neutral  had  been  broken 
down,  a local  circuit  would  have  been  set  up  between  the 
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Fig.  2. 


Much  has  been  said  of  “ leakage  currents,”  and  still  a large 
field  is  left  open  to  be  explored  ; the  disastrous  results 
which  have  from  time  to  time  shown  themselves,  go  to  prove 
that  a real  danger  does  exist,  and  should  be  fought  with 
every  care,  for  there  are  a good  number  of  towns,  whose  elec- 
trical installations  have  been  in  use  for  some  time  and  who 
have  not  in  the  initial  stages  of  the  undertaking  been 
sufficiently  acquainted  with  the  dangers  of  these  leakages  to 
protect  their  mains,  or  take  the  precautions  which  have  been 
taken  in  the  more  modern  systems. 

It  is  only  intended  in  this  article  to  give  a short  descrip- 
tion of  some  of  the  damage  its  and  causes,  which  have  been 
observed  by  the  author  in  actual  practice. 

One  case  which  was  brought  to  his  notice  a short  time 
ago  had  several  interesting  features.  The  system  was  a 
three-wire  direct-current  one  ; the  cables,  lead -covered  and 
armoured,  laid  direct  in  the  ground,  the  distributors  being 
three  single  cables  ; the  leads  had  been  made  continuous  by 
bonding,  the  bonding  being  done  by  the  clamping  of  the 
joint  box  on  to  the  lead,  by  drilling  the  gland  on  the  box 
slightly  smaller  than  the  diameter  of  the  lead. 

In  the  course  of  time  the  tramways  systems  was  elec- 
trified, and  shortly  after  the  troubles  commenced  on  the 
lighting  mains.  Naturally  the  tramway  return  currents 
were  blamed  for  this,  and  investigations  were  commenced  on 
this  basis,  the  result  being  that  additional  return  feeders 
were  laid,  the  return  feeders  being  connected  to  the  nearest 
point  of  the  rails  to  the  station  ; but  the  troubles  still  con- 
tinued, the  mains  frequently  breaking  down  to  earth,  services 
being  burnt  out,  and  general  interruptions  occurring ; the 
earth  currents  gradually  became  larger  on  each  occasion 
until  as  much  as  600  amperes  out  of  balance  were  obtained. 
This  large  out-of-balance  showed  clearly  that  the  insulation 
of  the  neutral  wire  was  in  very  bad  condition,  and  it  was 
afterwards  found  that  no  less  than  18  absolute  dead  earths 
were  cleared  off  from  the  neutral  cable  ; this  clearing  of  the 
faults  on  the  neutral  obviated  the  danger  to  the  continuity 
of  supply,  for  any  leakage  had  then  to  return  to  the  earthed 
neutral  at  the  station  which  was  controlled  by  a resistance. 

After  these  neutral  faults  had  been  cleared  up  it  was 
decided  to  search  closely  for  the  source  of  the  trouble,  for  after 
the  first  hour  of  600  amperes  going  to  earth  anything  could 
be  accounted  for.  It  was  obvious  that  the  one  great  fault 
had  been  in  neglecting  to  keep  up  a proper  system  of  testing 
the  neutral  wire,  which  had,  no  doubt,  broken  down  to  earth 
some  time  previously  to  the  faults  occuring  on  the  outers,  and 
it  wag  eventually  found  that  a leakage  current  had  been 
circulating  on  the  leads  of  the  cable  due  to  the  faulty  con- 
necting up  of  the  earth  connection  on  the  neutral  wire  at  the 
station  ; this  had  been  coupled  to  the  rail  bus-bar  of  the 
traction  system  under  the  impression  that  it  was  at  earth 
potential,  whereas  it  was  at  a varying  point  between  5 and  1 5 
volts  below  earth  the  whole  of  the  time  the  tramways  were 
in  operation,  according  to  the  amount  of  load  which 
happened  to  be  on  at  that  particular  time,  thus  causing  a 
local  circuit  as  shown  on  fig.  1. 


neutral  fault  and  the  earthed  neutral  at  the  station  due  to 
the  difference  of  potential  at  the  two  points  of  the  neutral 
according  to  the  load  ; the  author  measured  this  leakage 
current  up  to  -3  ampere  in  places  where  a small  section  of 
cable  was  used  for  the  neutral. 

Another  case  which  was  brought  to  his  notice  was  on  a 
similar  system  — the  troubles  commencing  shortly  after 
the  tramways  had  commenced,  and  due  to  the  wrong  con- 
nections on  the  traction  switchboard,  the  ammeter  for 
measuring  the  current  from  rails  to  earth  having  been  con- 
nected from  the  rail  bus-bar  and  earth  at  the  station  as  in 
fig.  2 ; the  result  was  an  additional  return  feeder  along  all 
conducting  materials  between  the  rails  and  the  station,  the 
chief  conductor  unfortunately  being  the  leads  of  the  lighting 
feeders. 

Another  system  with  which  the  author  is  acquainted 
gave  similar  troubles,  which  were  put  down  to  tramway 
leakage.  The  matter  was  investigated,  but  it  was  some 
considerable  time  before  the  source  of  the  current  could  be 
located  ; it  was  eventually  discovered  that  one  of  the  return 
feeders  had  been  damaged  just  outside  the  cable  trench,  and 
was  making  a good  earth  connection,  thus  causing  the  earth 
to  be  used  as  a parallel  return  feeder.  This  Doints  to  the 
importance  of  keeping  a careful  test  upon  the  return  feeders, 
for  the  positive  feeders  quickly  show  when  they  are  in 
trouble. 

A case  which  came  under  the  author’s  observation  was  one 
in  which  the  insulation  of  a lead-covered  cable  was  found  to  be 
gradually  dropping  ; in  this  case  it  was  a feeder,  on  a direct- 
current  system,  and  it  was  at  last  considered  necessary  that 
the  cable  should  be  inspected  ; upon  inspection  it  was  found 
to  be  covered  with  a white  corrosion.  The  feeder  was  lead 
covered,  with  a layer  of  impregnated  jute  on  the  lead, 
and  was  laid  in  a wooden  trough  filled  with  pitch. 
On  examining  the  cable  more  closely,  it  was  found 
that  the  corrosion  was  in  layers  corresponding  to  the 
wrapping  of  the  jute  covering,  giving  the  appearance  of 
the  pitch  being  the  cause  of  the  trouble,  and  only  attacking 
the  lead  where  it  could  get  between  the  layers  of  jute  ; but 
on  further  investigation,  it  was  found  that  the  corrosion  was 
only  taking  place  on  the  feeder  where  it  was  laid  parallel  to 
the  distributors.  In  places  where  there  were  no  distributors, 
no  sign  of  any  corrosion  could  be  traced,  but  it  may  also  be 
noted  that  in  each  case  tramway  rails  ran  parallel  to  the 
feeder,  so  that  it  appeared  to  be  due'  to  no  effect  of  the 
return  current  from  the  tramways.  On  searching  further  into 
the  matter,  it  was  found  that  the  neutral  of  the  distributors 
alongside  of  which  the  feeder  was  laid  had  several  small 
leakages,  this  pointing  to  the  fact  that  the  corrosion  was 
apparently  due  to  this  small  current  having  some  direct 
effect  upon  the  lead,  or  else  acting  upon  the  lead  diie  to 
some  foreign  matter  in  the  compound  with  which  the  j ute 
was  impregnated,  or  else  in  the  pitch. 

It  will,  therefore,  be  seen  from  the  few  instances  given 
above  that  the  troubles  arise  not  from  the  cables  in  which 
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the  danger  is  supposed  to  lie,  but  in  those  cables  which,  by 
reason  of  their  being  nominally  at  “ earth  potential,”  are 
treated  with  disrespect,  and  in  a great  many  cases  with 
contempt. 


WELDING  RAIL  BONDS. 


From  the  earliest  days  of  electric  traction  with  rail  return,  the 
bonding  of  the  rails  has  been  a troublesome  and  costly  operation, 
and,  even  when  carefully  carried  out  on  the  most  approved  methods, 
t has  always  remained  a possible  and  probable  source  of  trouble 
and  expense,  owing  to  the  liability  for  moisture  to  find  its  way 
between  the  contact  surfaces  and  to  corrode  them,  thus  introducing 
resistance  into  the  return  circuit  to  a serious  extent.  The  only 
absolutely  reliable  method  of  completely  obviating  this  trouble  i3 


When  trolley  current  is  not  available,  a petrol  engine  is  employed 
to  drive  the  converter  as  an  alternator. 

The  converter,  which  is  rated  at  18  kw,  is  fed  with  a current  of 
about  20  amperes  at  500  volts  from  the  trolley  wire,  and  supplies 
the  transformer  primary  with  single-phase  alternating  current ; 
the  secondary  of  the  transformer  is  connected  to  the  welding 
clamps,  the  electrodes  of  which  consist  of  copper  and  carbon 
respectively  (fig.  2). 

To  perform  the  welding  process,  the  surface  of  the  rail  is  first 
ground  bright  at  the  place  where  the  bond  is  to  be  applied,  either 
on  the  web  or  at  the  Bide  of  the  head  of  the  rail.  The  copper 
electrode  is  then  applied  to  one  side  of  the  rail,  and  the  copper 
bond,  with  its  terminal  enveloped  in  brass,  is  placed  in  position  on 
the  other  side,  after  which  the  carbon  electrode  is  pressed  against 
the  bond  terminal  and  the  current  is  switched  on,  amounting  to 
about  2,000  amperes  at  5 volts  in  the  case  of  a No.  0000  bond.  The 
resistance  at  the  contacts  between  the  carbon  electrode,  bond 
terminal,  and  rail  causes  these  to  attain  a high  temperature  very 
quickly,  and  the  operation  of  welding  is  completed  in  about  one 
minute.  Fig.  3 shows  a “ protected  ” bond  thus  welded  to  the  rail. 


Fig.  1. — Combination  Cab  and  Apparatus  foe  Electrical 
Welding. 


Fig.  2. — Electrodes  in  Position  for  Electrically 
Welding  Bonds  to  the  Rails. 


that  of  actually  welding  the  bond  to  the  rails  ; this  expedient  has 
not  up  to  the  present  been  adopted  in  this  country,  so  far  as  we  are 
aware,  though  the  equivalent  process  of  welding  the  rail  joints 
has  been  used  to  some  extent,  but  it  has  been  successfully  em- 
ployed in  the  United  States  for  some  two  years,  and  the  results 
have  proved  so  satisfactory,  we  are  informed,  that  the  Forest  City 
Co.  has  decided  to  introduce  the  system  here,  and  has  just  issued 
a booklet  in  which  particulars  of  the  system  are  given. 

Two  methods  are  employed,  electric  welding  and  copper  welding,, 
both  ;of  which  are  fully  protected  by  patents.  The  former  process 
resembles  that  of  electrically  welding  the  joints  of  the  rails,  and 
is  carried  out  with  the  aid  of  a small  car,  upon  which  the  apparatus; 
is  mounted,  consisting  of  a rotary  converter  with  the  necessary 
switchgear  and  the  welding  transformer  ; the  converter  also  serves1 
to  propel  the  car  along  the  track,  a trolley  pole  being  provided  on 


Fig.  3. — “Protected”  Bond  Electrically  Welded  to  the 
of  the  Rail. 

the  top  of  an  iron  framework,  which  carries  the  canopy  and  side 
curtains  to  protect  the  gear  from  the  weather.  In  order  to  remove 
the  car  from  the  track  when  necessary  to  prevent  interference  with 
the  ordinary  traffic,  a Bcrew-jack  worked  with  bevel  gears  and 
cranks  is  fixed  under  the  centre  of  the  truck,  so  that  the  car  can 
be  raised  from  the  rails,  turned  round  and  wheeled  off  the  track. 
The  general  appearance  of  the  car  is  shown  in  fig.  1 herewith. 


The  copper-welding  process  is  effected  by  pouring  molten  copper 
into  a mould  surrounding  the  bond  terminal.  The  copper  is  melted 
in  a small  furnace  carried  on  a car,  which  may  conveniently  be  a 
combination  car  equipped  with  the  apparatus  for  both  systems  of 
welding,  as  in  fig.  1,  where  the  furnace  is  seen  at  the  right-hand 
end,  together  with  a small  fan  blower,  which  is  driven  by  a belt 
from  the  converter.  The  mould  is  made  of  refractory  material, 
and  is  provided  with  an  enlarged  chamber  connected  with  the 
chamber  containing  the  bond  terminal  by  a narrow  channel,  as 
shown  in  fig.  4.  The  rail  having  been  cleaned,  the  bond  and  mould 
are  placed  in  position,  and  the  molten  copper  is  poured  through  the 
gate,  impinging  upon  the  end  of  the  bond  and  the  rail,  and  flowing 
into  the  adjoining  reservoir.  When  the  latter  is  filled,  the  copper 
backs  up  into  the  terminal  mould  and  fills  it ; the  object  of  the 
additional  chamber  is  merely  to  contain  the  excess  of  copper 
required  to  bring  up  the  bond  and  rail  to  welding 
temperature.  When  the  mould  is  removed,  the  block  of 
copper  in  the  chamber,  shown  in  fig.  5,  is  cut  ofi  with  a 
chisel,  leaving  the  finished  terminal  thoroughly  welded 
to  the  rail,  as  in  fig.  6.  This  process  is  especially  suitable 
where  very  heavy  bonds  are  required,  as  in  the  conductor 
and  return  rails  of  electric  railways,  which  are  bonded 
up  to  the  full  carrying  capacity  of  the  rails,  or  when 
welding  feeder  cables  to  the  rails. 

We  are  informed  that  some  40  welding  cars  of  this 
type  are  in  use  in  America,  and  the  Forest  City  Electric 
Co  who  have  recently  removed  into  larger  premises 
where  they  will  have  facilities  for  manufacturing  the 
bonds  and  demonstrating  the  processes,  claim  that  bonds 
thus  made  will  remain  permanently  efficient,  the  copper 
being  truly  welded  with  the  steel.  The  cost  of  bonds  faxed 
by  either  of  these  processes,  we  learn,  is  no  greater  than  that  of  bonds 
fixed  in  the  ordinary  way  ; no  bond  holes  are  required,  the  bonds 
having  no  terminal  shanks.  Any  of  the  standard  types  of  bond 
can  be  welded  to  the  rails.  The  short  " Protected  ” type  of  bond 
under  the  fish  plate  is  especially  recommended,  as  it  is  economics 
both  in  copper  and  in  resistance— the  resistance  of,  say,  two  No.uuuu 
bonds  over  the  fish-plates  being  something  like  three  times  that  ot 
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Fig.  4.— Bond  Wibes  in  Mould,  in  Copper-Welding  Process. 


Fig.  5. — Bond  after  Pouring  Molten  Copper. 


Fig.  6.— Finished  Bond,  after  Cutting  Away  Surplus  Metal 
from  the  Terminals. 


tbe  corresponding  length  of  rail ; with  the  welded  joint  the  bond 
requires  no  inspection,  and  the  fish-plate  protects  it  from  mechanical 
injury. 


The  Xew  Argentine  Cable  Question. — Some  further 

particulars  relating  to  the  agreement  concluded  between  the 
Argentine  Government  and  the  Western  Telegraph  Co , for  the 
laying  of  a cable  between  Buenos  Ayres  and  Ascension  Island,  on 
terms  which  are  said  to  give  the  company  a veiled  monopoly  of 
establishing  cables  touching  the  Argentine  coast,  have  been 
forwarded  to  a German  newspaper  by  a Buenos  Ayres  correspondent. 
It  appears  that  the  German  Government  made  an  inquiry  on  the 
subject,  through  the  Argentine  Ambassador  in  Berlin,  and  at  the 
same  time  pointed  out  Germany’s  right  to  the  most-favoured-nation 
treatment.  In  reply,  the  Government  of  Argentina  stated  that  the 
agreement  did  not  grant  a monopoly,  and,  moreover,  protested  that 
it  was  not  compelled  to  listen  to  foreign  claims  in  respect  of  any 
such  agreement.  It  is  not  known  what  reply  the  German  Govern- 
ment has  given,  but  the  Senate  has  now  adopted  the  agreement 
without  discussion,  and  the  correspondent  states  there  is  no  doubt 
that  the  Lower  House  will  also  do  so.  The  Reporter  of  the  Com- 
mission of  Public  Works,  in  introducing  the  authorising  Bill  in  the 
Senate,  referred  to  Clause  17,  which  is  said  to  represent  the  alleged 
monopoly.  This  clause  provides  that  if  within  a period  of  25  years 
from  the  date  of  the  notarial  completion  of  the  agreement,  any 
undertaking  should  make  proposals  to  the  Government,  which 
would  appear  advantageous  to  the  latter  for  the  laying  of  a new 
submarine  cable  between  Argentina  and  another  country,  preference 
wiM  be  granted  under  the  same  conditions  to  the  Western  Telegraph 
Co.  The  Reporter  stated  that  the  preference  embodied  in  the 
clause  could  only  probably  be  directed  against  fresh  English  com- 
petition, as  the  British  Government  from  the  beginning  would  not 
be  likely  to  permit  a French  or  German  cable  to  utilise  a British 
possession  as  a landing  place,  and  no  nation  other  than  England 
possesses  its  own  islands  within  reach  in  the  South  Atlantic  Ocean. 
But  if  Germany  or  France  wished  to  undertake  to  lay  a cable  direct 
from  Buenos  Ayres  to  a point  belonging  to  either  of  them  on  the 
African  coast,  the  German  or  French  Government  would  conversely 
in  this  case  render  it  impossible  for  an  English  competitive  com- 
pany to  obtain  a landing  there,  so  that  the  Western  Telegraph  Co. 
could  not  compete  in  regard  to  such  a cable.  The  correspondent 
remarks,  however,  that  this  alternative  is  incorrectly  formulated, 
as  it  might  be  convenient  for  France  or  Germany  to  lay  a cable 
from  a Brazilian  station  to  Argentina,  and  that  in  this  event  the 
Western  Telegraph  Co.  could  all  the  more  easily  hinder  foreign 
rivalry  on  the  ground  of  its  preferential  right,  as  the  company  has 
common  business  interests  with  the  cables  passing  via  Brazil. 
Apart  from  this  preferential  right,  the  position  of  the  company  will 
become  still  more  unassailable,  as  it  receives  by  Clause  13  a 
monopoly  of  the  transmission  of  all  official  cable  messages,  and  of 
all  those  trans-marine  messages  reaching  the  State  telegraph  offices 
which  do  not  expressly  specify  another  route.  The  company  is  also 
granted  exemption  from  import  duties  for  all  materials,  freedom 
from  dues  for  its  cable  ships,  and  exemption  from  all  State, 
provincial  and  municipal  taxes  for  the  period  of  25  years.  The 
only  return  given  by  the  company,  the  correspondent  concludes,  is 
a reduction  of  at  least  15  centavos  per  word  in  the  tariff  for 
messages  via  Brazil,  or  the  so-called  Madeira  line,  but  this  con- 
cession is  illusory,  as  all  large  customers  of  the  Madeira  line,  which 
9 virtually  identical  with  the  new  cable,  enjoy  a rebate. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


FRANCE — GUADELOUPE. — The  duties  are  the  same  as  fo 
France,  with  certain  exceptions.  Certain  octroi  duties  are 
also  levied  on  imported  goods,  as  follows : — 

Cement  of  all  kinds  ...  ...  ...  ...  -30  fr.  per  100  kg 

Pipes  and  moulded  articles  of  cement  ...  1 „ „ 

Tars  and  bitumens  ...  ...  ...  ...  1 ,,  „ 

Heavy  oils,  petroleum,  residues  and  other 

mineral  oils  ...  ..  6 ,,  ,, 

Iron  or  steel  in  bars,  rails  ...  ...  ...  '60  „ „ 

other 1 


Axles  and  tires  of  iron  or  steel  

12 

Iron  wire,  even  covered  with  other  metals 

7 „ „ 

Copper  in  wire  of  all  dimensions  ... 

15  „ „ 

,,  „ on  thread  or  silk  ... 

30  n n 

Electric  incandescent  lamp3 

10  % ad.  val. 

Manufactures  of  cast-iron 

6 fr.  per  100  kg. 

Iron  and  Bteel  tubes... 

5 n „ 

Copper  tubes  ... 

15  „ „ 

Copper  manufactures 

15  „ „ 

Lead  pipes  and  other  manufactures 

3 ti  ii 

Electrical  machinery  and  detached  parts... 

6 % ad.  val, 

Machines  and  machinery,  other  

3 n n 

Boilers... 

3 „ „ 

Railway  carriages,  fitted  

20  fr.  each. 

„ „ not  fitted  

5 ii  n 

Telephone  and  telegraph  apparatus 

10  % ad.  val. 

The  following  are  free  of  octroi  duty  : — Articles  of  all  kind 
imported  by  the  Administration  : instruments,  cable*,  wire  and  othe 
materials  necessary  for  the  construction  and  service  of  telegrap 
and  telephone  lines  subsidised  by  the  Colonial  Government 
turbines,  multitubular  boilers,  steam  pumps,  locomotives,  truck 
rail*,  &c.,  under  special  conditions. 

FRANCE— MADAGASCAR.— The  same  duties  are  levied  as  o 
goods  imported  into  France,  with  some  unimportant  excep 
tions. 

FRANCE — MARTINIQUE. — The  same  duties  are  levied  on 
similar  goods  imported  into  France,  with  some  unim- 
portant exceptions;  in  addition,  certain  octroi  duties  ar 
also  levied  on  imported  goods,  as  follows  : — 


Cast-iron  

Iron  in  bars,  angle,  rails,  plates,  &c. 
Tinplate 

Iron  wire,  tinned,  galvanised  or  not 

Steel  in  bars,  rails,  &c 

Copper  and  copper  wire 
Machines  and  machinery  of  all  kinds, 
boilers,  machine  tools,  &e. 

Railway  sleepers  of  iron 


‘50  fr.  per  100  kg. 

^ ii  ii 

150  „ „ 

1 50  ,,  ,, 

1 it  n 

9 65  ,,  ,, 

As  the  metal  of 
which  composed. 

•50  fr.  per  100  kg. 


FRANCE — MAYOTTE. — The  same  duties  are  levied  as  on  similar 
goods  imported  into  France. 


Large  Mexican  Hydro-Electric  Plant.  — Mamie 

Cuesta,  of  Guadalajara,  who  is  at  the  head  of  the  Chapala  Power 
and  Irrigation  Co.,  which  has  just  been  organised  with  a capital 
stock  of  $8,000,000  Mexican  money,  says  that  the  hydro-electric 
plant  which  the  company  will  construct  for  the  purpose  of  pro- 
viding water  for  irrigation  will  cost  more  than  $2,000,000.  It  is 
probable  that  two  of  these  power  plants  will  be  built— one  to  be 
located  on  the  Santiago  River  near  Guadalajara  and  the  other 
on  a stream  that  empties  into  Lake  Chapala.  Transmission  lines 
will  be  built  to  operate  the  pumps,  which  will  be  located  upon  the 
shore  of  Lake  Chapala,  the  water  of  which  will  be  used  to  reclaim 
75,000  acres  of  land.  The  Government  loan  of  $3,000,000,  which 
was  recently  made  to  the  company,  is  secured  by  a lien  upon  the 
land  that  is  to  be  reclaimed  on  a basis  cf  $100  per  acre.  An 
additional  loan  of  $2,000,000  has  been  made  the  company  by  the 
Caja  de  Prestamos,  or  Loan  Bank,  of  this  city.  This  money  will 
be  used  to  build  about  110  miles  of  main  irrigating  canals  and  to 
establish  three  pumping  stations.  Whil.e  the  first  unit  of  this  great 
system  of  irrigation  will  provide  for  the  reclaiming  of  75,000  acres 
of  land,  the  plans,  when  completely  rounded  out,  will  involve  the 
irrigation  of  more  than  500,000  acres.  The  Pimintel  interests  of 
the  City  of  Mexico,  which  own  the  street  railway,  light  and  power 
systems  of  Guadalajara,  are  associated  with  Mr.  Cuesta  in  the  enter- 
prise.— Electrical  World. 

Porcelain  Ware  on  the  Continent. — It  is  announced 

that  the  International  Syndicate  of  makers  of  porcelain  ware  for 
electrical  purposes,  of  Berlin,  which  is  composed  of  German  and 
Austrian  firms,  was  compelled  to  release  prices  in  the  spring  from 
the  fixed  rates,  owing  to  the  competition  of  outside  makers,  and  thus 
left  it  to  the  syndicate  constituents  to  arrange  their  own  quotations 
individually.  The  contest  which  has  taken  place  in  the  meantime  has 
been  so  severe  as  to  result  in  losses  both  to  the  constituents  and  the 
outside  makers.  Some  of  the  latter  are  declared  to  have  become 
involved  in  financial  difficulties,  whilst  others  have  discontinued 
the  manufacture  of  porcelain  ware  for  electrical  purposes. 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  lor  this  (lournal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


17,317.  “System  for  maintaining  the  electric  circuit  of  metallic-filament 
incandescent  lamps  burning  in  series  on  failure  of  one  or  more  suoh  lamps.” 
N.  R.  Booth  and  J.  Hamer.  July  26th. 

17,326.  “ Improvements  in  or  relating  to  hangers  and  the  like  for  electrioal 
conductors.”  ~E.  -M.  Munbo  and  Railless  Electkjc  Traction  Co.,  Ltd. 
July  26th. 

17,312.  “ Improvements  in  eleotric  furnaoes.”  Aktiebolaget  Elektro- 
metall.  (Date  applied  for  under  Sec.  91  of  the  Act,  August  1st,  1908,  being 
date  of  application  in  Sweden.)  July  26th.  (Complete.) 

17,353.  11  Improvements  in  or  relating  to  electrical  heating  apparatus.”  A.  F. 
Berry.  July  26th.  (Complete.) 

17.355.  “ Improvements  relating  to  telephone  apparatus.”  E.  A.  Graham. 
July  26th.  (Complete.) 

17,370.  ” Improvements  in  and  relating  to  the  control  of  polyphase  motorB 
and  the  like.”  British  Thomson-Houston  Co.,  Ltd.  (Aligemeine-Elek- 
tricitiits  Ges.,  Germany.)  July  26th.  (Complete.) 

17,424.  “Improvements  in  automatic  electric  piano  players."  G.  E.  Hermes 
and  E.  F.  Paventa.  July  27th. 

17,448.  “ Improvements  in  or  relating  to  arc  lamps.”  T.  L Carbone. 
(Date  applied  for  under  Sec.  91  of  the  Act,  November  9th,  1908,  being  date 
of  application  in  Germany.)  July  27th.  (Complete.) 

17  450.  “Improvements  in  wireless  signalling.”  R.  A.  Fessenden.  (Date 
applied  for  under  Sec.  91  of  the  Act,  Maroh  8th,  1909,  being  date  of  application 
in  United  States.)  July  27th.  (Complete.) 

17,459.  “ Improvements  relating  to  the  separation  of  substances  by  the  wet 
magnetic  process.”  W.  E.  Lake.  (F.  Krupp,  A.G.  Grunsonwerk,  Germany.) 
July  27th.  (Complete.) 

17,473.  “ Improvements  in  telephonic  transmitters.”  P.  Stragiotti. 
(Date  applied  for  under  Sec.  91  of  the  Act,  August  11th,  1908,  being  date  of 
application  in  United  States.)  July  27th.  (Complete.) 

17,486,  “ Improvements  in  or  relating  to  the  lighting  of  gas  burners  electri- 
cally.” M.  Delage  and  P.  Woog.  (Application  for  Patent  of  Addition  to 
No.  16,341,  1909.)  July  27th.  (Complete.) 

17,488.  “ Appliance  for  preventing  fraud  in  connection  with  electricity 
meters.”  G.  Berardi.  July  27th.  (Complete.) 

17,490.  “ Improved  eleotromagnetio  separator  with  rotating  magnet  drum.” 
F.  Steinert  and  H.  Stein.  (Date  applied  for  under  Sec.  91  of  the  Act,  July 
27th,  1908,  being  date  of  application  in  Germany.)  July  27th.  (Complete.) 

17,516.  “Improvements  in  means  for  preventing  overwinding  and  under- 
winding electrically-driven  cranes,  capstans,  lifts  and  the  like.”  H.  Wardale 
and  W.  R.  Storey.  July  28th. 

17,520.  “ Improvements  in  induction  motors.”  J.  H.  Holmes.  July  28th. 

17,542.  “ Improvements  in  micro-receivers  or  translators.”  P.  Stragiotti. 
(Date  applied  for  under  Sec.  91  of  the  Act,  August  11th,  1908,  being  date  of 
application  in  United  States.)  July  28th.  (Complete.) 

17.555,  “ Improvements  in  and  relating  to  electrical  and  other  recording, 

signalling,  measuring  instruments  and  the  like.”  E.  S.  Heubtley.  July  28th. 

17,561.  “ Improvements  in  and  relating  to  electric  fly  switches.”  C.  J. 
Baker.  July  28th.  (Complete.) 

17,564.  “ Improvements  in  and  relating  to  rotary  converters.”  British 
Thomson-Houston  Co.,  Ltd.  (General  Eleotric  Co.,  United  States.)  July 

28  th. 

17,610.  “Improvements  in  balancers,  auto-transformers  and  boosters  for 
use  on  direct-current  systems.”  A.M.  Taylor.  July  29th. 

17,627.  “ Electric  incandescent  lamps  with  metal-filament  loops."  H. 

Kuzel.  (Application  for  Patent  of  Addition  to  No.  15,017,  1907;  date  applied 
for  under  Sec.  91  of  the  Act,  January  4th,  1909,  being  date  of  application  in 
Germany.)  July  29th.  (Complete.) 

17,654.  “ Improvements  in  relay  apparatus  particularly  intended  for  use  in 
conbection  with  telephonic  and  telegraphic  systems.”  S.  G.  Brown.  July 

29  th. 

17.663.  “ Improvements  in  high-tension  magnetos.”  T.  M.  Mueller. 
(Date  applied  for  under  Sec.  91  of  the  Act,  August  4th,  1908,  being  date  of 
application  in  United  States.)  July  29th.  (Complete  ) 

17.664.  “Improvements  in  magneto-electric  machines.”  T.  M.  Mueller. 
(Date  applied  for  under  Sec.  91  of  the  Act,  February  25th,  1909,  being  date  of 
application  in  United  States.)  July  29th.  (Complete.) 

17,711.  “ ImprovementsTelatiDg  to  pendant  electric  light  fittings.”  S.  K. 
Thompson.  July  30th. 

17.739.  “Improvements  in  and  relating  to  the  automatic  regulation  of 
dynamo-electric  machines.”  H.  M.  Taylor  and  R.  H.  Scotson.  July  30th. 

17.740.  " Improvements  in  flexible  tubular  conduit  systems  fcr  electric  in- 
stallations.” G.  Evans.  July  30th. 

17,742.  “ Improved  apparatus  for  rectifying  alternating  currents.”  E. 
Giglio.  (Date  applied  for  under  Sec.  91  of  the  Aot,  April  29th,  1909,  being 
date  of  application  in  Switzerland.)  July  30th.  (Complete.) 

17.758.  “ Improvements  in  and  relating  to  the  control  of  polyphase  motors 
and  the  like.”  Allgemeine  Elehtricitats-Ges.  (Date  applied  for  under 
Sec.  91  of  the  Act,  July  31st,  1908,  being  date  of  application  in  Germany.) 
July  30th.  (Complete.) 

17.759.  “ Improvements  in  and  relating  to  condensing  systems.”  A.  Wolf. 
(Date  applied  for  under  Sec.  91  of  the  Act,  August  1st,  1908,  being  date  of 
application  in  Germany.)  July  30th.  (Complete.) 

17,761.  “Improvements  in  or  relating  to  closed  oircuit  transformers.” 
Electric  Reductor  Co.  m.b.H.  (Date  applied  for  under  Seo.  91  of  the  Aot, 
July  31st,  1908,  being  date  of  application  in  Germany.)  July  30th.  (Complete.) 

17,763.  “ Improvements  in  recording  devices  especially  applicable  for  use 
with  measuring  instruments.”  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)  July  80th.  (Complete.) 

17,774.  " Improvements  in  or  relating  to  electric  telegraphy.”  S.  G.  Brown, 
W.  Judd  and  A.  R.  Hardie.  July  80th. 

17,783.  “ Improvements  in  and  relating  to  devices  used  for  recording  a copy 
of  an  invoice,  receipt,  telephone  message  or  the  like.”  J.  W.  Tunstall. 
July  31st. 

17,790.  “ Improvements  in  devices  for  indicating  rise  in  potential  of  trolley 
standards  or  other  metal  work  of  electric  tramears.”  A.  Imiiery.  July  31st. 

17,798.  " Improved  system  of  and  apparatus  for  wiring  buildings  and  the 
like  for  the  distribution  of  electricity.’  Simrlex  Conduits,  Ltd.,  aDd  L.  M. 
Waterhouse.  July  81st.  (Complete.) 

17,812,  "Improved  method  of  controlling  electrical  quantities  by  means  of 
sound  waves  and  apparatus  therefor."  F.  J.  Chambers.  July  81st. 

17,818.  "Improved  method  of  controlling  eleotrical  quantities  by  means  of 
sound  waves  and  apparatus  therofor.”  F.  J.  Chambers.  July  81st. 

17,814.  “ Improvements  in  wireless  telephony.”  F.  J.  Chambers.  July 
81st. 

17,824.  " Improvements  in  or  relating  to  electric  dry  batteries.”  D.  Fuller. 
July  81st. 

17,885.  “Improvements  in  electric  magnets  or  solenoids  for  use  with 
single-phaso  alternating  currents.”  D.  Bone,  T.  H.  J.  Simmons  and  R,  Way- 
good  & Co.,  Ltd.  July  81st. 

17,817.  “ Improvements  in  reversible  variable-speed  dynamos.”  II.  Lf.itner. 
July  81st. 

17,803.  “ Improvements  in  aDd  relating  to  electric  motors."  D,  Maooiora 
and  M.  Sinclair,  July  81st.  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  822,  High  Holborn,  W.C.,  and  at  Liver 
pool  and  Bradford  ; price,  poBt  free,  9d.  (in  stamps). 


1909. 

Soldering  of  the  Metallic  Filaments  of  Electric  Lamps  to  their  Elec- 
trodes. S.  Marietti.  14,483.  July  8th.  (Date  applied  for  under  Inter- 
national  Convention,  July  8th,  1907.) 

Starting  Switch  for  Electric  Motors.  D.  Timar  and  C.  von  Dreger.  14,513. 
July  8th.  (Date  applied  for  under  International  Convention,  August  19th, 
1907.) 

Magnetic  Clutches.  H.  W.  Ravenshaw,  V.  G.  Middleton  and  W.  E.  Townsend. 
14,530.  July  8th. 

Regulation  of  Electric  Motors.  British  Thomson-Houston  Co.  and  Garton. 
14,700.  July  10th. 

Process  for  rendering  Artificial  Stone,  Mortar,  Plaster  and  the  like 
Waterproof,  Heat  and  Electricity  Non-oonducting  and  Soundproof.  J. 
Kathe.  15,100.  July  16th. 

Electkomagnetically-operated  Switches.  British  Thomson-Houston  Co. 

(General  Electric  Co.)  16,298.  July  31st. 

Storage  Batteries.  J.  Bimeler.  16,529.  August  5th. 

Spark  Distributors  for  use  in  Electrical  Ignition  Apparatus  for  Internal- 
Combustion  Engines.  E.  Denieport.  18,812.  September  8th. 

Holders,  Sockets,  or  like  Attachment  Fittings  for  Electric  Lamps.  F.  W. 
Bayliss.  20,877.  Ootober  3rd. 

Measuring-Instruments  for  Alternating  Currents  according  to  Paalzow- 
Rubens’s  Bolometric  Principle,  H.  Lux.  21,586.  October  12th.  (Rights 
under  Sec.  91,  Patents,  &c.,  Act,  1907,  not  granted.) 

Portable  Switch  or  Key  for  Electric-Flash  Signalling  Purposes.  A.  C. 
Davey.  22,345.  October  21st. 

Universal  Joints  or  Couplings  for  Electric  Light  Fitting  and  other 
Purposes.  C.  J.  Thursfield.  25,279.  November  25th. 

Electric  Signalling  System.  A.  Blackall  and  T.  Jacobs.  27,436.  December 
17th. 

Means  for  Indicating  Faulty  Leads  in  Telephone  Exchanges.  Siemens 
Bros.  & Co.  (Siemens  & Halske  Akt.-Ges.)  103.  January  2nd, 

Electric  Flash  Lamps.  W.  D.  Whyte.  3,262.  February  10th. 

Armatures  for  Magneto-Induction  Machines.  Firm  of  Robert  Bosch.  3,511, 
February  12th.  (Date  applied  for  under  International  Convention, 
November  20th,  1908.) 

Multiple-Switch  Starting  Devices  for  Electric  Motors.  H.  E.  Lake. 
(Cutler  Hammer  Manufacturing  Co.)  3,517.  February  12th. 

Sheet-Metal  Telephone  Cases.  C.  E.  Bilton.  9,999.  April  27th. 
Commutators  for  Dynamo  Electric  Machines.  Siemens  Schuckertwerke  Ges. 
11,904.  May  20th.  (Date  applied  for  under  International  Convention, 
July  31st,  1908.  Application  tor  Patent  of  Addition  to  No.  4,210/07.) 

Brush  Holders  for  Dynamo-Electric  Machines.  Allgemeine  Electricitats 
Ges.  13,231.  June  5th.  (Date  applied  for  under  International  Convention, 
June  6th,  1908.) 

Alternating  Electric  Current  Distribution  Systems.  J.  S.  Peck.  13,702. 

June  11th.  (Date  applied  for  under  Rule  13,  July  15th,  1903.) 

Alternating  Electric  Current  Distribution  Systems.  J.  S.  Peck.  13,763. 
June  11th.  (Date  applied  for  under  Rule  13,  July  15th,  1908.) 


1908. 

Telephone  Exchanges.  Siemens  Bros.  & Co.  (Siemens  & Halske  Akt.-Ges.) 
1,270.  January  18th. 

Machines  for  Electrically  Welding  Chains.  Akt.  - Ges.  Stahlwerke 
Weissenfels  vorm.  Goppinger  & Co.  2,642.  February  3rd.  (Date  applied 
for  under  International  Convention,  February  3rd,  1908.) 

Life-guards  for  Electric  Tramcars  and  the  like  Vehicles.  H.  W.  Johnson 
and  W.  Steele-Brown.  3,280.  February  10th. 

Trolleys  or  Rotary  Collectors  for  Electric  Cables.  J.  J.  Bennett,  L.  B. 

Estes  and  R.  Evans.  5,018.  March  1st. 

Apparatus  for  Measuring  Alternating  Electric  Currents.  S.  Guggen- 
heimer  and  P.  F.  C.  Gossen.  5,413.  March  6th. 

Electrical  Resistances  applicate  for  Electric  Heating.  Cooking  and 
other  Purposes.  G.  Cooper  and  F.  C.  Sharp.  6,106.  March  15th. 
Telephone  Installations.  Siemens  Bros.  & Co.  (Siemens  & Halske  Akt.- 
Ges.)  6,878.  March  22nd. 

Transformers  for  Operating  Vapour.  F.  Conrad.  7,630.  March  30th.  (Date 
applied  for  under  International  Convention,  April  10th,  1908.) 

Heating  Coil  Protecting  Devices  for  Weak-Current  Electrical  Circuits. 

Siemens  Bros.  & Co.  (Siemens  & Halske  Akt.-Ges.)  8,108.  April  5th. 
Switch-Plugs  for  Telephone  Exchanges.  Siemens  Bros.  & Co.  (Siemens  and 
Halske  Akt.-Ges.)  9,692.  April  22nd. 

Electric  Aural  Instrument  for  the  Alleviation  of  Deafness.  W.  H.  Warn. 
8,210.  April  13th. 

Manufacture  of  Bodies  of  Metallic  Titanium,  particularly  for  Filaments 
for  Electric  Incandescent  Lamps.  C.  Trenzen  and  F.  It.  Pope,  14,852. 
July  18th. 

Manufacture  of  Metallic  Filaments  for  Electric  Incandescent  Lamps.  C. 

Trcnzon  and  F.  R.  Pope.  14,853.  July  18th. 

Alternating  Electric  Current  Distribution  Systems.  J.  C.  Peck.  16,047. 
July  15th. 

Armoured  Electric  Cables.  It.  Y.  Gray.  15,054.  July  15th. 

Coin -controlled  Mechanism  for  Gas,  Electricity  and  other  Meters.  L. 

Htoneham  and  8.  Stoneham.  16,186.  July  16th. 

Method  and  Means  for  Controllino  or  Braking  Electrically-operated 
Machinery.  C.  W.  Birliett.  15,268.  July  18th. 

Regulation  on  Control  of  Electric  Motors.  Jolinson-Lundell  Electric 
Traction  Co.  and  W.  A.  Price?  15,275.  July  18th. 

Electric  Driving  of  Spinning  Frames  and  similar  Machines.  J.  & T.  M. 
Grooves,  Ltd.,  and  R.  V.  Eves.  16,144.  July  30th. 

Electrical  Fuses.  R.  Thomas  and  E.  Thomas.  20,758.  Ootober  2nd. 

Sand  Gear  “ Sanding  Pipe  ” for  Electric  Tramoars,  Motor-Omnibuses, 
Wagons  and  the  like.  E.  E.  Kenworthy.  24,961.  November  20th. 

Tape  Transmitter  for  Multiplex  Telegraph  Systems.  O.  Murray.  26,910. 
Dooomber  17th, 
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THE  NEWFOUNDLAND  CABLE 
DISPUTE. 


The  above  has  recently  become  quite  a familiar  heading  in 
the  daily  Press,  not  only  in  this  country,  but  also  in  the 
United  States,  and  under  it  have  been  ventilated  the 
grievances  of  the  Commercial  Cable  Co.  and  the  Anglo- 
American  Telegraph  Co.  in  respect  to  their  respective  rights 
under  concessions  obtained  in  this  Colony.  The  dispute 
apparently  was  presented  from  the  company’s  side  only,  until 
the  Commercial  Cable  Co.  openly  charged  the  Government 
of  Newfoundland  with  repudiating  a “ solemn  contract,”  and 
this  called  forth  areply  from  Sir  Edward  Morris,  the  Premier 
of  Newfoundland,  now  in  London,  denying  the  allegations, 
and  charging  the  company  with  unfairly  publishing  “an 
ex  parte  statement  of  the  case  without  having  published  side 
by  side  the  reasons — well-known  to  the  Commercial  Cable 
Co. — why  the  Newfoundland  Government  halted  before 
giving  their  assent.” 

A partial  deadlock  has,  it  appears,  arisen  between  the 
company  and  the  Government,  the  latter  being  unwilling  to 
grant  to  the  former  a monopoly  of  cable  traffic  passing  over 
the  Newfoundland  Government  lines  for  a period  of  25  years, 
on  the  ground  that  it  is  unfair,  harmful  to  competition  and 
to  existing  interests  of  another  company.  However,  the  com- 
pany claim  that  the  concession  was  given  under  the  Seal  of 
the  Colony  and  the  signature  of  the  Governor,  whereas  Sir 
Edward  maintains  that  the  above  condition  could  not  be 
brought  up  for  ratification  before  the  Legislature  without 
ample  consideration,  so  that  from  this  it  would  appear  as  if 
the  concession  had  not  yet  gone  through  all  its  final  stages 
before  becoming  absolute ; hence  we  presume  the  cause  of 
the  dispute. 

It  is,  of  course,  only  natural  that  the  Anglo  American 
Co.  should  oppose  the  granting  of  a concession  with  exclu- 
sive rights,  such  as  above  described,  to  their  very  active 
opponents  the  Commercial  Cable  Co.,  who  have  already 
secured  a landing  at  Port-au-Basque  for  the  cable  to  Canso, 
worked  in  conjunction  with  their  system,  for  if  granted  it 
would  exclude  the  company  from  any  local  benefit  apart  from 
that  derived  from  their  own  lines. 

It  cannot  be  said  that  Sir  Edwaid  Morris  is  acting 
frivolously  when  he  attempts  to  protect  vested  interests,  and 
while  the  Atlantic  companies  enjoy  practically  equal  con- 
ditions of  working  in  Great  Britain,  it  does  not  seem  un- 
reasonable to  work  upon  this  basis  in  Newfoundland, 
especially  as  judging  by  the  statement  piinted  in  another 
column,  the  Anglo  Company  is  quite  prepared  to  work  on  a 
basis  of  fair  competition.  It  cannot  he  unreasonable  to  permit 
persons  or  corporations  to  compete  on  an  equal  footing, 
and  we  hold  that  no  injury  should  be  inflicted  on 
vested  cable  or  other  interests  unless  their  owners 
give  an  indifferent,  intermittent  or  bad  service,  maintain 
abnormal  or  high  rates,  or  otherwise  do  not  live  up  to  the 
modern  requirements  and  needs  of  the  countries  or  places 
they  connect.  It  is  only  light  that  under  these  last-named 
conditions  concessions 'res  should  give  way,  as  it  would  not 
be  proper  for  them  to  hamper  the  population  in  the  race  for 
a commercial  existence  by  charging  exorbitant  rates  or 
clinging  to  old-fashioned  and  out-of-date  methods — and  we 
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have  yet  to  learn  that  the  Anglo-American  Telegraph  Co. 
can  be  accused  of  this. 

When  this  latter  company  obtained  exclusive  privileges  in 
Newfoundland,  landing  rights,  &c.,  were  not  looked  upon  as 
a valuable  concession,  as  nations  were  anxious  to  obtain  the 
facilities  offered  by  rapid  communication,  but  the  days  are 
changed,  and  such  like  monopolies  are  of  the  past,  besides 
being  absolutely  contrary  to  the  spirit  of  the  Telegraph  Con- 
vention to  which  Great  Britain  is  an  adherent. 

The  tendency  of  the  present  age  is  towards  cheapness  and 
the  furnishing  of  as  many  routes  as  possible,  and  this  has 
been  proved  not  only  by  the  laying  of  the  Pacific  Cable  and 
the  cables  from  Australia  to  Tasmania,  but  also  by  recent 
Conferences  representative  of  responsible  Home  and  Colonial 
opinion. 

It  will  be  recollected  that  the  Report  of-  the  Inter- 
Departmental  Committee  on  Cable  Communications,  1902 
(Cd.  1,056),  dealt  with  the  subj  -ct  of  landing  rights,  which 
the  members  of  the  Committee  looked  upon  as  important 
privileges,  and  there  is  no  doubt  that  in  the  case  under 
review  the  privilege  means  much  to  the  Commercial  Cable 
Co.,  who,  by  diverting  the  cables  from  Canso  to  Newfound- 
land, will,  on  their  own  showing,  be  enabled  to  work  their 
cables  at  a calculated  increase  of  speed  of  35  per  cent. 

Of  course,  if  on  the  final  conclusion  of  a bargain  it  is 
found  that  more  is  given  than  is  received,  nothing  should 
be  said  or  done  to  upset  it,  and  although  it  is  regrettable 
that  any  misunderstanding  should  have  occurred,  the  New- 
foundland Government  has  given  to  the  company  the  neces- 
sary land  for  landing  the  cables,  which  have  been  laid, 
landed,  and  opened  for  traffic,  as  evidenced  by  the  posters 
exhibited  by  the  company,  and  the  main  object  sought  in 
the  concession  and  by  expenditure  has  been  attained.  Our 
Colonies  are  agitating  for  an  Imperial  Atlantic  cable  and 
the  acquisition,  by  the  Government,  of  the  Canadian  land- 
lines, and  in  view  of  this  possibility  alone  it  would  seem  a 
pity  to  deprive  the  scheme  of  any  support  it  might  obtain 
from  a British  Colony. 


To  a very  large  extent,  the  old  system 

an  J Error  an(^  error  has  been  discredited  for 

the  development  of  inventions  or  the 
preparation  of  new  designs,  and  although  trials  and  tests  are 
just  as  necessary  at  the  present  time  as  they  have  been  in 
the  past,  experimental  apparatus  is  now  much  more  often 
satisfactory  when  first  set  to  work. 

There  has  been,  perhaps,  more  excuse  for  the  inability  to 
foresee  adverse  effects  in  connection  with  electrical  machinery 
than  with  any  other  class  of  apparatus,  but  few  will  deny 
that  mistakes  are  often  made  which  might  have  been  avoided 
had  the  designer  made  a more  careful  study  of  the  data  at 
his  disposal.  As  regards  the  purely  electrical  design  of 
dynamos,  motors,  &c.,  so  much  experimental  work  has  been 
made  public  that  there  would  appear  to  be  little  excuse  for 
failure  to  obtain  the  results  desired  with  the  first  tiial 
apparatus.  The  mechanical  features,  on  the  oth^r  hand, 
have  not  been  dealt  with  to  the  same  extent  by  scientific 
experiments,  and  many  of  the  data  available,  having  been 
originated  at  an  earlier  period,  are  not  so  easily  looked  up. 
Eor  instance,  bearings  subjected  to  continuous  downward 
pressure  may  often  be  .found  with  oil  grooves  cut  across 
their  undersides,  in  thcfaceof  the  experiments  undertaken  by  a 
Research  Committee  of  the  Institution  of  Mechanical  Engi- 
neers, which  conclusively  proved  that  oil  will  not  enter 
through  grooves  in  the  pressure  area.  The  power  which  can 
be  transmitted  by  belting  has  been  another  stumbling  block 
in  the  deeign  of  dynamos  and  motors,  but  the  mistakes 
having  mainly  taken  the  form  of  unneces-arily  large  pulleys, 
the  onlydlVct  has  been  to  increase  the  cost.  Here  again 
ample  data  are  available  from  exhaustive  experiments  with 
belts  and  pulleys,  which  were  published  many  years  before 
they  could  be  wanted  in  this  connection. 

Many  other  instances  of  foreseeable  errors  will  occur  to 
everyone  connected  with  the  production  of  electrical 
apparatus  On  the  other  hand,  tome  recent  inventions  have 
been  entirely  worked  out  on  paper,  a single  experiment  having 
sufficed  to  prove  their  utility. 


The  designer  or  inventor  of  the  future  will  need  a sound 
scientific  training,  together  with  a full  knowledge  of  pre- 
vious experiments  and  developments  in  the  line  he  intends 
to  take  up,  the  apparatus  for  working  out  such  a man’s  ideas 
being  far  less  costly  than  those  required  by  an  equally  fertile 
inventor  lacking  the  above  qualifications. 


Boiler  *s  °*ten  urfe<*  fc^afc  our  Eaglish  con- 

Explosions  struction  work  is  too  heavy.  The  Loro- 
motive. , the  organ  of  the  Great  Hartford 
Boiler  Insurance  Co.,  of  America,  would  not  appear  to  be  of 
this  mind. 

Taking  25  years  of  explosions  in  Great  Britain,  as  given 
by  the  Board  of  Trade,  which  includes  as  explosions,  occur- 
rences of  a most  trivial  order,  including,  we  believe,  once  the 
melting  of  a fusible  plug,  the  total  of  explosions  is  1,705,  of 
deaths  thereby  697,  and  of  inj ured  persons  1,460.  The  annual 
average  is  68’2  explosions,  27'9  deaths,  and  58‘4  injuries. 
In  the  United  States,  between  January  1st,  1883,  and  Decem- 
ber 31st,  1906,  there  were  7,408  explosions,  which  killed 
7,144  persons  and  injured  10,874  others.  Thus,  in  a year 
less  there  were  four  times  the  explosions  and  over  tenfold  the 
deaths.  It  is  certain  there  is  no  such  difference  in  the 
number  of  boilers. 


Then  the  American  explosions  are  of  a worse  order,  for 
each  explosion  kills  an  average  of  over  double  as  many  as  are 
killed  by  British  explosions,  or  0-96  as  against  0'41.  The 
British  statistics  include  many  steam  pipe  failures ; the 
American  include  none  of  these  unless  on  the  boiler  side  of 
the  stop  valve. 

The  conclusion  drawn  is  that  boilers  are  made  here  with  a 
larger  factor  of  safety,  and  there  are  excellent  reasons  for 
believing  this  to  be  so.  On  the  other  hand,  it  must  not  be 
overlooked  that  many  boilers  in  America  must  be  off  the 
beaten  track,  and  exposed  to  less  careful  handling  than 
is  the  case  in  older,  more  settled,  and  more  populated 
countries.  But,  with  every  allowance  made,  the  danger 
of  American  practice  must  be  admitted.  Indeed,  to  read 
the  rules  of  the  U.S.  Board  of  Supervisors  of  Steam  Vessels 
is  enough  to  show  that  steam  pressures  are  allowed  that  would 
not  be  considered  safe  here.  An  old  copy  shows  that  an 
American  single-riveted  boiler  is  allowed  the  usual  pressure 
of  a double-riveted  boiler,  and  certain  boilers  were,  upon 
this  liberal  allowance,  allowed  another  25  per  cent,  higher 
pressure. 

German  statistics  for  31  years  are  also  brought  forward  to 
show  only  one  explosion  for  17  American  explosions,  and  one 
death  for  27  American  deaths.  In  all  probability  the 
number  of  German  boilers  over  the  period  named — 1877- 
1907 — would  be  much  fewer  than  in  either  Great  Britain  or 
America.  The  Hartford  Co.,  in  America,  has  consistently 
striven  to  mend  the  state  of  affairs.  It  considers  that  the 
Board  of  Trade  inquiry — after  an  explosion— is  a good 
moral  influence.  It  brings  the  causes  of  an  explosion  before 
the  public  eye  and  carelessness  of  boiler  owners  is  exposed. 
Though  an  inquiry  will  not  prevent  the  explosion  which  has 
already  occurred,  it  will  undoubtedly  lead  to  the  exercise  of 
greater  care  and  bring  owners  into  line. 

Too  many  boiler  owners  even  yet  regard  boiler  insurance 
and  inspection  as  a means  of  shifting  responsibility, 
and  very  properly  so,  but  owners  find  they  cannot 
shift  responsibility  unless  they  have  acted  on  suggestions 
and  advice,  and  put  things  in  good  order.  It  is  regretted 
that  there  is  no  such  authority  in  the  United  States  to  exert 
the  same  moral  effect  as  results  from  our  Board  of  Trade 
inquiries.  People  are  apt  to  scoff  at  the  Board  of  Trade 
inquiry,  and  we  have  to  confess  to  witnessing  a good  deal  of 
apparently  wasted  time  and  many  silly  questions  by 
examining  counsel.  But  the  Press  is  present,  and  the  men 
concerned  tell  their  story  ; thus  there  is  publicity 
and  evidence  of  good  or  bad  material  or  workmanship,  and 
this  all  tells  upon  boiler-makers,  plate  makers,  inspectors, 
attendants  and  owners,  and  Dads  on  to  greater  safety. 

Every  inquiry  of  importance  spreads  an  influence  through 
a given  circle  and  acts  as  a spur  in  keeping  men  up  to  the 
top  notch. 
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TWO  USEFUL  CABLE-LAYING 
APPLIANCES. 


By  C.  A.  SMITH,  A.M.A.I.E.E. 

Whex  one  is  working  in  some  remote  part  of  the  world,  away 
from  the  large  manufacturing  centres  where  up-to-date 
appliances  and  tools  can  be  obtained  on  short  notice,  he  will, 


cue 


s 


the  writer’s  experience,  when,  for  instance,  the  carriage  is 
run  into  an  alley  or  becomes  stuck  in  a rut,  and  it  cannot  be 
turned  round  to  get  it  out,  in  which  case  all  that  is  necessary 
is  to  alter  the  position  of  the  shafts — the  work  of  a 
moment.  No  doubt  objection  will  be  taken  to  having  to 
thread  the  spindle  through  so  many  holes  in  rigging  up,  but 
the  writer’s  contention  is,  that  as  the  carriage  is  usually 
loaded  in  the  cable  yard  or  stores  where  the  cable  gangs  meet  for 
instructions,  the  same  hands  employed  on  the  job  can  quickly 
and  easily  put  the  thing  together,  and  the  objection  becomes 
lost  in  view  or  the  great  convenience  which  the  design  offers 
when  out  on  the  work.  As  soon  as  the  scene  of  the  cable 
laying  is  reached,  the  shafts  are  detached  by  removing  four 
pins,  and  the  front  or  back  end  of  the  frame  swung  up  out  of 
the  way  as  required.  For  those  who  wish  to  construct  a 
drum  carriage  on  this  principle,  the  following  measurements 
will  be  appreciated  : — (See  fig.  1,  b v and  e). 


Diameter  of  wheels 

Length  of  body  B ... 

Width  of  body  

Length  of  shafts 

Length  of  spindle  

Diameter  of  spindle 

Diameter  of  holes  in  wheels 
Diameter  of  central  hole  S... 
Size  of  square  shaft  holes  . . . 
Distance  between  two  end  stays 


2-30  metres 
4 00  „ 

135  „ 

3 20  „ 

2 65  „ 

7 5 centimetres 
80 


8'5 
9 5 


580 


IC&3  E rexii 

Fig.  1. 

as  likely  as  not,  resort  to  inventing,  and  make  the  article 
required  for  a given  purpose  himself.  _ 

It  was  because  the  author  had  to  design  his  own  cable 
drum  carriage”  and  a special  “duct  reel”  for  threading 
underground  cable  tubes  with  draw  wires  that  he  thought, 
perhaps,  some  of  the  readers  of  the  Review,  who,  being 
similarly  placed,  would  like  particulars  of  these  home-made 
accessories,  which,  it  is  believed,  while  having  some  novel 
features,  will  prove  to  be  of  considerable  service  to  the  duct 

and  cable-laying  gangs.  _ 

The  drum  carriage  is  essentially  a pair  of  stout  wheels 
with  a detachable  steel  spindle  as  usual,  but,  as  will  be  seen 


from  the  view,  it  has  a special  light  frame  body  through 
which  the  spindle  is  threaded,  and  is  provided  with  a pair  of 
detachable  shafts.  It  will  be  seen  from  the  drawing,  fig. ■ 
by  the  dotted  lines,  that  the  shafts  can  be  attached  to  either 
end  of  the  body,  thus  obviating  the  necessity  of  turning  the 
vehicle  round  if  required  to  be  drawn  in  the  opposite 
direction.  This  has  proved  to  be  of  no  Bmall  advantage  in 


The  dimensions  of  the  ash  or  oak  frame  are  19  x t centi- 
metres. In  the  drawing,  v,  is  a side  elevation  of  the  frame, 
showing  how  it  is  strengthened  by  means  of  6 millimetre 
iron  plates  bolted  on,  the  bolts  passing  through  angle  plates 
set  in  the  corners  and  on  both  sides  of  the  stay  pieces  on  the 


Fig.  3. 


side  of  the  frame.  Fig.  1 e shows  an  end  view  with  the 
ro  shaft  holes.  A pair  of  chain-hook  rings  with  eye  bolts 
■e  fixed  on  either  side  of  the  shaft  holes  in  the  end  stay 

6The  steel  spindle  has,  of  course,  a pin  hole  at  both  ends, 
irough  which  the  hold-all  pins  pass  and  are  made  secure. 

The  other  appliance,  the  duct  reel,  will  be  found  in  special 
ises  when  laying  long  runs  of  few  ducts  to  be  more  service- 
ble  and  certainly  safer  than  the  rodding  process  usually 
mployed.  It  is  a small  and  light  contrivance  and  needs  no 
ttention,  while  the  rods  required  for  a run  of,  say,  12o 
letres  are  weighty,  and  require  two  or  three  men  to  handle 
hem,  and  are  apt  to  separate  in  the  ducts  a serious 

latter.  „ 

Referring  to  fig.  2,  the  appliance  consists  of  a 
ylindrical  hard  wood  plug  W,  if  for  round  tubes,  about 
;0  centimetres  long,  turned  up  a little  smaller  than  the 
liameter  of  the  ducts,  and  with  a conical-shaped  head  c to 
it  into  the  bevelled  brickwork  of  the  manhole.  A hole  ot 
. cm.  dia.  is  made  through  the  axis  of  the  plug  for  a cord 
>r  line  to  pass,  and  let  into  the  side  of  it,  and  fixed  by  screws, 
s an  angle-shaped  iron  arm  A,  to  which  is  attached  the  reel  it 
>y  a thin  bolt  with  nut  b.  The  reel  disks  are  about  1 8 centi- 
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metres  in  diameter,  made  from  8 millimetres  sheet-iron, 
and  then  galvanised.  The  core  is  of  wood  6’5  centimetres 
in  diameter  by  G'O  centimetres  long,  to  which  the  disks 
are  secured  by  radial  screws.  To  prevent  the  reel  from  over- 
turning when  the  line  is  pulled,  a semi-circular  flat  spring  s 
bears  against  one  of  the  disks,  while  a knob  K is  attached  to 
the  other,  near  the  periphery,  to  rewind  the  line  back  like  a 
fishing  reel.  All  that  is  necessary  then  is  to  introduce 
the  wooden  plug  into  the  duct  and  pull  the  line  forward 
as  the  ducts  are  being  laid. 

The  dimensions  of  the  reel  will  enable  several  to  be  used 
side  by  side  when  laying  a number  of  ducts  in  the  same 
trench.  When  the  next  manhole  is  reached  the  cord  is 
attached  to  the  draw-wire  to  be  left  in  the  duct,  and  hauled 
back,  at  the  same  time  being  rewound  on  to  the  reel  ready  for 
the  next  section. 

The  size  of  reel  given,  with  a cord  of  about  3 millimetres 
diameter,  will  hold  about  135  metres,  which  should  be  water- 
proofed previous  to  use. 


COST  OF  LIVING  IN  THE  FEDERATED 
MALAY  STATES. 


By  ONE  WHO  HAS  LIVED  THERE. 


The  settlements  forming  the  Colony  of  the  Straits  Settle- 
ments are  Singapore,  Penang,  or  Prince  of  Wales’s  Island 
(with  Province  Wellesley  and  the  Dindings)  and  Malacca. 
The  settlements  are  on  the  Straits  of  Malacca. 

The  great  bulk  of  the  population  are  Chinese,  Malays  and 
Tamils,  there  being  also  Bengalis,  Patanis,  &c.,  and  com- 
paratively few  Europeans. 

The  climate  of  the  Colony  may  be  said  to  be  quite  uniform 
throughout  the  year,  and  the  foliage  is  perennial,  but  owing 
to  its  dampness  the  climat3  is  very  enervating,  and  it  is  hot, 
the  average  temperature  indoors  being  93°  F.  during  the 
day,  and  much  more  of  course  in  the  sun,  while  at  night  an 
average  temperature  of  82°  F.  is  experienced. 

To  combat  the  heat  and  guard  against  sunstroke  it  is 
necessary  to  wear  a thick  pith  topi  (sun  hat)  and  use  a 
Chinese  umbrella,  and  to  protect  the  eyes  from  glare  a pair 
of  blue  goggles  are  an  advantage. 

The  houses  are  mostly  of  wood  raised  from  the 
ground  on  piers  and  they  are  of  the  bungalow  type,  very 
spacious  and  comfortable.  These  are  generally  granted 
free  by  one’s  employer  in  the  native  States  and,  as  a 
rule,  a bachelor’s  quarters  comprise  one  bedroom,  with  bath- 
room annexed,  one  sitting  or  drawing  room,  pantry 
and  veranda ; the  kitchen,  boys’  rooms  and  stables  stand 
away  from  the  house.  The  houses  are  detached  and  generally 
stand  in  their  own  ground,  being  therefore  quite  private. 

Mosquitos  are  kept  at  a distance  at  night  by  sleeping  on  a 
bed  surrounded  by  a mosquito  net  and  care  must  be  taken  if 
one  wishes  for  perfect  rest,  to  see  before  retiring  that  none 
of  these  troublesome  insects  are  inside.  The  sun  rises  at 
about  E a.m.  and  sets  at  6 p.m.  all  the  year  round,  and  if 
out-door  work  is  to  be  done,  it  is  well  to  be  up  and  doing 
before  the  heat  is  too  great. 

Early  tea  is  usually  served  about  6.30  a.m.,  then  comes  a 
bath  and  dressing  for  breakfast,  about  8 a.m.  ; this  usually 
consists  of  porridge,  eggs  and  toast,  ham  or  chicken  as 
required,  and  tea  or  coffee. 

After  a morning  at  the  office  till  about  12  p.m.  (if 
not  travelling)  comes  tiffin  (or  lunch)  ; this  meal  is  generally 
made  up  of  soup,  curry,  chicken  and  fruit,  then  after  a short 
afternoon  spell  at  the  office  till  4 p.m.  comes  a cup  of  tea,  a 
bath  and  a change  of  dress  for  the  evening,  when  dinner  is 
served  about  8 p.m.  At  this  meal  we  again  have  soup, 
curry,  chicken,  pudding,  &c.,  and  fruit.  There  is  not  a 
great  variety  in  the  meat  line,  chicken  being  the  only  real 
form  of  meat  to  be  relied  upon  except  tough  buffalo  meat, 
which  is  most  unpalatable.  There  are,  of  course,  tinned 
meats  to  be  bought  if  preferred. 

One  generally  feels  so  done  up  after  dinner  that  bed  is 
sought  about  9 p.m.,  and  often  earlier. 


The  generah  impression  which  the  griffin  (new  arrival) 
receives  is  that  everything  goes  on  so  slowly  ; this  is  at  first  _ 
irritating,  but  ultimately  one  falls  into  the  way  of  the  East, 
and  becomes  equally  easy  going,  and  after  all  this  is  the  only 
way  to  retain  health  and  to  achieve  anything,  for  one  cannot 
hustle  in  the  East.  The  life  is  extremely  quiet,  especially  if 
one  is  stationed  on  a tin  mine  or  coffee  plantation  miles  away 
from  anyone  and  in  the  jungle,  but  in  the  towns  things  are 
not  quite  so  bad. 

Taking  things  altogether  in  this  country,  I am  convinced 
that  one’s  life  is  safer,  and  property,  too,  than  in  the  towns 
at  home,  as  if  ordinary  care  is  exercised  there  is  not  much 
thieving  going  on. 

House  furniture  is  usually  light,  and  can  best  be  bought 
on  the  spot  at  some  sale  or  other  (or  even  new,  the  Chinese 
being  fair  carpenters  and  cabinet  makers),  while  the  floors 
are  covered  with  small  grass  mats  or  rugs  ; these  are  removed 
daily  when  the  boy  sweeps  the  house,  and  the  harbouring  of 
scorpions  and  other  objectionable  vermin  is  thereby  mini- 
mised, though  bats  continually  fly  through  and  through  the 
open  windows  and  doors  at  night. 

The  clothing  is  also,  of  necessity,  light,  and  one  must  be 
provided  with  a good  equipment,  including  evening  dress. 
Say  for  a start,  to  provide  for  one  or  two  changes  during  the 
day  : — 

4 white  drill  suits  at  $3.50  (7s.) 

4 khaki  suits  at  $4.50  (9s.) 

2 flannel  suits,  say,  at  $15.00  (30s.) 

2 pairs  white  canvas  shoes  $2.50  (5s.) 

1 topi  (sun  hat)  from  $4  (8s.) 

6 Indian  gauze  singlets  $2.50  (5s.) 

The  above  are  all  Chinese  made  (except  singlets)  in  the 
native  States,  and  are  quite  good  enough  for  any  one, 
especially  the  new  arrival,  as  he  will  find  out,  but  should 
European  articles  be  wanted,  then  our  European  travellers 
pay  periodical  visits  and  meet  one’s  requirements  at  a 
greater  cost,  but  my  advice  is  that  one  should  just  purchase 
what  is  necessary,  say  two  suits  for  the  tropical  part  of  the 
voyage  out,  and  leave  the  rest  to  be  made  on  the  spot,  when 
it  is  much  cheaper. 

The  average  daily  garb  consists  of  the  following  : a sun 
hat,  drill  jacket  and  trousers,  singlet  and  white  canvas  shoes, 
nothing  else  except  blue  goggles  and  an  umbrella,  but  these 
are  optional  though  advantageous. 

Servants  are  either  Chinese  or  Tamil,  and  can  be  had 
from  $10  (£1)  and  upwards  per  month,  but  it  is  better  for 
a bachelor  to  arrange  with  a boy  to  do  the  cooking  and 
house  work  for  about  $15  (30s.).  Then  one  requires  a 
water  carrier  to  look  after  bathroom  requirements  and  con- 
veniences at  $2  (4s.)  ; he  also  works  for  others  in  the 
vicinity.  A dhobi  (washerman)  will  wash  either  for  4 cents 
(Id.)  per  piece  or  $1.50  (3s.)  per  month. 

If  one  has  a compound  and  a horse  one  requires  a kabun 
(gardener)  and  a syce  (groom)  ; these  can  be  obtained  at 
about  $9  (18s.)  per  month  each. 

Travelling  is  done  by  ricksha  at  6 cents  per  mile,  or 
ghassy  at  15  cents  per  mile,  or  by  railway,  and  there  are 
Government  Rest  Houses  (hotels)  en  route  for  travellers,  at 
reasonable  rates. 

A European  does  not  engage  in  manual  labour  in  this 
climate,  his  duties  being  chiefly  supervisory  in  any  capacity. 

The  workers  are  Chinese,  who  are  clerks,  carpenters, 
jewellers,  servants,  cooks,  storekeepers,  and  almost  anything  ; 
Cingalese,  mechanics  in  railway  workshops  ; Tamils,  servants, 
cooks,  clerks  and  telegraphists,  also  chief  labourers  on  roads 
and  railways  ; Bengalis,  policemen  and  watchmen,  Ac. 

One  does  not  see  so  much  of  the  Malays  ; civilisation 
seems  to  have  caused  them  to  retire  into  seclusion,  though 
they  make,  in  some  instances,  good  clerks  and  interpreters. 

The  coinage  is  the  Mexican  dollar,  worth  about  2s.  sterling, 
but  its  value  fluctuates  with  the  silver  market ; to-day,  however, 

I think  most  Europeans  are  paid  in  sterling,  and  salaries  paid 
depend  upon  the  nature  of  the  work,  a very  average  salary 
with  free  house  varying  from  $150  to  $200  (£15  to  £20)  per 
month,  and  I should  advise  no  one  to  take  a billet  under 
$150  per  month  with  free  house  (a  house  will  cost  anything 
from  $40  upwards  per  month,  equal  £4). 

To  summarise  the  cost  of  living,  1 subjoin  the  following 
list,  which  is  bereft  of  luxuries  and  club  expenses  : — 
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Oae  house  boy  and  cook  (combined  duties)... 

One  water-carrier  

One  gardener 

One  washerman  ...  v.  

One  groom 

Bread,  31  loaves  at  4 cents 

Table  food  §1  per  day  (meat,  &c  ) 

Paraffin  oil,  per  case,  two  tins 

Jams,  25  cents  per  tin,' six  tins  

Condensed  milk,  25  cents,  12  tins  

Tea.  Ceylon,  50-cent  packet 

BaSalo  milk,  per  month  


Per 

$15.00 

month. 
£1  10 

0 

2.00 

0 

4 

0 

9.00 

0 

18 

0 

1.50 

0 

3 

O 

9.00 

0 

18 

0 

1.20 

0 

2 

5 

31.00 

3 

2 

0 

5.00 

0 

10 

0 

1.50 

0 

3 

0 

3.00 

0 

6 

0 

1.00 

0 

2 

0 

1.00 

0 

2 

0 

Per  month 



§82.20 

£8 

0 

5 

Though  the  above  is  quite 

enough  to 

go  on  with  for  the 

average  bachelor,  I also  give  a list  of  luxuries,  i.e.  : 

Beer  or  stout  per  bottle 

• ••  • • 

40  C. 

£0 

0 

10 

Whisky,  Dewar 

... 

§1.20 

0 

2 

0 

Gin,  Old  Tom  

... 

90 

0 

1 

10 

Aerated  waters  per  day 

1.20 

0 

2 

5 

Excellent  cigars,  per  100 

3 50 

0 

7 

0 

Burmese  cherootB,  per  100 

1 00 

0 

2 

0 

The  Straits  Settlements  mountains  abound  with  plenty 
of  good  water,  and,  generally  speaking,  the  place  is  fairly 
healthy  to  those  who  take  reasonable  care  of  themselves, 
though  it  is  somewhat  trying  to  ladies. 

Single  men  are  usually  preferred,  but  no  one  should  ever 
think  of  going  to  the  Straits  without  a billet  already  secured, 
either  in  the  tin  mine  or  in  Government  service,  for  there  is 
nothing  more  deplorable  than  a stranded  European  in  a 
climate  of  this  kind. 

Malay  is  the  language,  and  it  is  understood  by  Tamils, 
Chinese,  Bengalis  ; it  is  easily  learnt,  and  very  useful. 


NOTES  ON  TRADE  ABROAD. 


Ix  pursuance  of  our  policy  of  placing  before  our  readers 
information  that  we  are  convinced  may  go  far  to  assist  them 
in  maintaining,  strengthening  and  extending  their  trade 
connections  with  Colonial  and  foreign  markets,  we  commence 
in  the  following  article  a series  of  notes  brought  together 
from  a number  of  sources.  No  doubt  we  shall  touch  here 
and  there  on  topics  for  which  we  make  no  pretence  to  new- 
ness or  novelty,  but  we  need  make  no  apology  on  that 
account,  as  our  experience  in  matters  of  this  kind  has  shown 
ns  that  it  is  necessary  to  say  the  same  thing  again  and  again 
before  it  receives  the  attention  that  is  its  due.  Moreover, 
not  everybody  sees  the  thing  when  it  is  written  for  the  first 
time,  and  it  is  our  hope  that  in  reiterating  some  of  these 
bygone  pieces  of  advice  and  criticism,  we  may  play  the 
prompter  to  more  than  one  spirit  in  the  electrical  industry 
who  will  profit  by  reason  of  the  notes  being  new  to  him, 
however  ancient  they  may  appear  to  be  to  those  who  may 
have  read  similar  passages  with  apathy  and  passed  them 
over  with  incomprehensible  negligence. 

To  no  one  in  this  country  has  the  increase  in  British 
electrical  exports  during  the  last  few  years  been  more 
gratifying  than  to  the  editors  of  the  Electrical  Review, 
for  ceaselessly  have  we  urged  the  supreme  importance  of 
British  manufacturers,  engineers  and  financiers  doing  every- 
thing within  their  power  to  stand  boldly  up  against  their 
electrical  competitors  in  all  markets,  whether  in  the  Far 
East  or  in  Canada,  in  South  America  or  in  “ the  Antipodes.” 
Modestly  we  dare  take  a certain  credit  to  ourselves  for  the 
greater  activity  of  many  of  our  firms,  and  now  once 
again  we  take  up  the  same  story,  and  urge  these  on  to  still 
greater  enterprise,  while  we  advise  others  to  pull  them- 
selves together,  bringing  ali  reasonably  available  resources 
to  hear  in  the  same  direction.  That  the  game  will 
prove  to  be  well  worth  the  candle  if  the  undertaking  be 
entered  into  with  sufficient  spirit  and  enterprise,  and  with 
the  enlightenment  that  is  theirs  for  the  mere  seeking,  we 
are  thoroughly  convinced. 

The  fact  that  the  powerful  electrical  interests  of  other 
countries  are  hard  at  work  must,  of  course,  not  be 
ignored,  but  it  is  too  easy  by  far  to  allow  oneself  to  be 
paralysed  with  an  overwhelming  fit  of  the  nerves  because  of 
this  foreign  activity.  The  electrical  manufacturing  resources 


of  these  rival  nations  are  very  large,  but  so  are  those  of  this 
country — they  are,  if  all  accounts  be  true,  far  in  excess  of 
our  immediate  requirements — and  with  the  reputation  of 
British  manufacturing  standing  as  high  as  we  are  continually 
being  told  it  does  in  many  foreign  markets,  we  have  a card 
of  introduction  which  will  at  least  gain  for  us  a gratifying 
hearing.  And,  however  great  the  world’s  electrical  manu- 
facturing capacity,  it  is  interesting  to  study  how  great 
also  are  the  immediate  and  prospective  electrical  needs 
of  the  world.  It  is  idle  to  say  that  all  the  “ plums  ” have 
been  secured,  and  that  there  is  little  worth  trying  for  now. 
They  seldom,  if  ever,  will  be  secured  by  those  who  do  not 
make  an  effort  to  obtain  them,  and  while  we  do  not  like 
the  saying  that  “ electricity  is  in  its  infancy,”  we  certainly 
do  believe  that  the  electrification  of  the  world  has  only  just 
begun.  The  future  electrical  trade  of  the  world  is  as  much 
with  the  British  exporter  as  with  any  other  if  he  will 
only  take  possession.  We  are  glad  to  receive  weekly 
evidence  that  this  lesson  is  being  learned,  and  that  here  and 
there  capable  men  are  being  dispatched  from  headquarters  to 
establish  suitable  foreign  organisations  and  secure  business  to 
fiil  up  the  vacant  spaces  in  English  factories. 

We  are  the  more  glad  that  this  is  being  done,  because 
alternating  with  these  evidences  of  new  effort  Colonial 
visitors  - arrive  and  express  to  us  here  in  unmistakeable 
terms  their  own  and  their  fellow  Colonials’  views 
concerning  the  lethargy  of  the  British  electrical  manu- 
facturer. It  is  positively  their  idea  that  we  do  not  care 
whether  we  have  their  business,  or  whether  it  goes  to  some- 
body else.  Is  not  the  time  fully  ripe  for  a general  effort  to 
show  them  that  we  care  a great  deal  more  than  they  think  ? 
The  political  advice  so  often  given  to  us  as  Englishmen  to 
“ Think  Imperially,”  is  too  narrow  a conception  altogether 
for  the  present-day  manufacturer.  He,  of  all  men,  in  his 
business  must  “Think  Worldwide,”  “Think  Inter- 
nationally.” Think  Colonially,  think  Imperially,  of  course, 
but  think  also  in  Chinese,  in  Japanese,  in  Russian,  in 
Portuguese,  even  think  in  the  mind  of  the  Fatherland,  and 
of  the  States,  for  these,  too,  we  can  compel  to  buy  from  us  in 
certain  electrical  lines  if  we  only  watch  well  the  opportunities, 
take  our  courage  in  both  hands,  and  make  the  things  that  are 
needed.  In  this  subject  we  are  optimists  or  nothing.  We 
were  optimists  before,  because  of  what  we  had  heard  and 
seen  and  experienced.  We  are  optimists  now  for  the 
additional  reason  that  British  electrical  firms  have  begun  to 
taste  blood  in  the  markets  of  the  world,  and  have  in  their 
own  books,  and  in  their  own  works,  very  practical  evidences 
that  they  are  experiencing  the  same  things  that  had  come 
along  our  way. 

The  man  who  is  interested  in  his  export  trade  must  be 
often  brooding  over  a big  map — not  the  small  map  of  the 
British  Isles  that  we  sometimes  see  on  the  walls  of  factors’ 
offices  with  this,  that  and  the  other  town  marked  off  as  the 
place  where  an  agent  or  a branch  is  located.  That  is  all 
good  and  essential,  of  course,  for  the  provinces  must  be  well 
nursed,  but  the  “ Home  Trade  ” man  must  keep  that  running 
smoothly,  and  always  up  to  the  pitch  of  excellence.  The 
export  man  must  have  a map  of  the  world,  and  other  maps 
besides,  of  all  the  different  continents  and  countries,  and 
they  must  be  used  very  much  as  the  boy  or  military  novice 
used  his  maps  of  South  Africa  during  the  Boer  war, 
indicating  by  little  flags,  the  advance  from  post  to  post  as 
our  forces  went  onward  to  victory.  In  too  many  offices  are 
such  maps  absent ! We  believe  that,  if  more  of  this  obtained, 
together  with  much  of  the  kind  of  thing  it  indicates,  the 
exportation  of  electrical  goods  from  the  United  Kingdom 
would  advance  at  a far  greater  rate  than  it  has  yet  been  our 
pleasure  to  record.  But  the  close  study  of  the  w'orld  maps, 
while  it  is  bound  to  be  always  important,  is  also  but  an 
elementary  part  of  the  matter,  for  if  our  interest  once 
aroused  be  not  sustained  and  carried  on  to  skilled  organisa- 
tion and  determined  effort,  if  it  end  at  a mere  academic  study, 
with  little  beyond  a sigh  at  the  vastness  of  the  untilled  soil, 
there  will  be  no  practical  value  resulting.  We  may  slumber 
again  and  have  to  put  up  with  a casual  export  order  for  a 
few  small  lines,  or  for  one  or  two  motors,  where  we  might 
have  had  a large  clientele  with  substantial  and  frequent 
requirements  for  quantities  of  stuff,  both  large  and  small. 

It  is  not  our  intention  to  attempt  to  tell  manufacturers 
how  to  set  about  establishing  an  export  department.  That 
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is  not  an  overwhelming  difficulty  once  the  right  spirit  is 
there,  for  it  is  not  as  though  Englishmen  were  strangers  to 
export  work,  and  there  is  no  scarcity  of  men  who  have  had 
experience  in  such  matters.  There  must  be  the  right  man 
or  men  abroad,  and  the  correspondingly  right  men  at  home 
to  see  that  correspondence,  cables,  inquiries  and  orders 
received  are  promptly  and  efficiently  handled.  The  Export 
Department,  further,  is  not  one  the  expenditure  upon  which 
can  be  stinted.  The  employes  will  not  be  long  in  catching 
the  “ wide  world  ” spirit  once  their  superiors  are  thoroughly 
imbued  with  it.  It  will  extend  right  down  to  the  small  boy 
who  will  have  a wonderful  admiration  for  his  chief  as  he 
searches  the  office  basket  between  or  after  hours  for  foreign 
stamps. 

But  without  any  further  generalisations  and  with  our 
world  map  open  before  us,  and  a pile  of  useful  documents  at 
our  elbow,  we  will  proceed  to  particularise  on  points  that 
have  been  advanced  by  authorities. 

We  have  frequently  been  impressed 
Sources  of  Foreign  with  the  value  of  the  American  Con- 

Trade  Information.  sular  report,  and  have  made  a more 

or  less  close  study  of  these  daily  and 
monthly  documents  for  some  time  past.  As  our  readers 
know,  we  make  a regular  practice  of  publishing  extracts 
from  British  and  some  Continental  Consular  trade  reports 
in  our  “Business  Notice”  pages,  and  in  the  following 
notes  we  shall  select  from  the  American  reports  a variety 
of  points  worthy  of  electrical  notice  from  Englishmen. 
The  fact  that  they  were  written  by  those  making  a 
study  of  the  world  through  American  spectacles  in  order  to 
assist  the  American  trader  does  not  deprive  them  of  educa- 
tive value  to  the  Englishman,  for  we  can  benefit  by  what 
our  rivals  are  advised  to  do  and  by  the  corrections  that  are 
administered  to  them.  Perhaps,  indeed,  we  may  be  the 
better  able  to  see  where  we  stand  ourselves,  or  ought  to  do, 
by  perceiving  the  positions  occupied  and  how  they  are  held 
or  lost  by  others.  Further,  by  observing  the  faults  of 
others,  we  may  be  led  to  indulge  in  heart-searchings  out  of 
which  nothing  but  good  can  come.  While  admitting  the 
superiority  of  the  American  Consular  report  service  in 
general,  and  wishing  that  our  own  Government  would,  as  we 
have  frequently  urged,  double  or  treble  its  expenditure  upon 
Buch  efforts  to  assist  our  trade  abroad,  it  would  be  an 
unpardonable  ’ sin  to  overlook  the  usefulness  of  the  Com- 
mercial Intelligence  Department  of  the  British  Board  of 
Trade.  We  doubt  very  much  whether  our  electrical  firms 
in  search  of  assistance  make  all  the  use  that  they  might  do 
of  this  Public  Department.  The  very  raison  d'etre  of  these 
offices  is  to  render  such  assistance,  and  we  are  sure  that 
applications  for  information  regarding  the  outer  markets, 
if  addressed  to  those  in  authority  in  Basinghall  Street,  E.C., 
and  at  the  various  provincial  offices,  will  not  be  in  the  least 
regarded  as  intrusions  or  trespassings,  but  will  be  courteously 
treated  to  the  full  limit  of  the  official  ability.  While  on  this 
question  of  Governmental  and  Consular  assistance,  we  may 
mention  a suggestion  recently  forthcoming  from  the  American 
Consul  at  Durban.  He  advised  American  exporters  to  file 
their  cable  addresses  in  consulates  at  a time  of  sending 
catalogues  and  price  lists,  and  quoted  an  instance  showing 
the  usefulness  of  such  a practice,  or  rather  the  folly  of  leav- 
ing it  undone.  A Natal  firm  desired  to  purchase  a rather 
expensive  plant,  and  they  knew  the  name  of  the  manufacturer, 
whose  name  was  also  found  in  various  commercial  directories 
in  the  consulate,  but  nowhere  could  the  cable  address  be 
found.  Other  instances  of  a like  kind  had  come  under  this 
same  Consul’s  notice.  The  importance  of  firms  including 
their  cable  addresses  with  the  other  information  in  trade 
directories  was  also  pointed  out.  It  seems  strange  that  such 
advice  should  have  to  be  given  to  Americans,  so  proud  of 
smartness  and  alertness,  but  it  is  one  more  interesting  com- 
mentary on  the  similarity  of  the  whole  human  family  in 
proneness  to  err  at  times.  The  desirability  for  seeing  that 
one’s  foreign  addresses  are  indicated  in  advertisements  in 
trade  journals  was  recently  drawn  attention  to  by  oneof  our  own 
Consuls  in  Australia,  and  was  emphasised  in  the  Electrical 
Review.  We  hope  the  point-  will  not  be  lost  sight  of,  so 
while  touching  on  so  many  other  matters,  we  name  it  heie 
again. 

Before  leaving  this  part  of  the  subject,  we  may  mention 
that  the  Bureau  of  Manufacturers  of  the  Department 


of  Commerce  and  Labour  has  arranged  for  filing  with 
United  States  Consuls  a card  index  whereby  the  Consulates 
may  forward  the  export  of  American  goods.  The  Electrical 
World , in  announcing  the  decision  in  June,  said  : “Major 
John  M.  Carson,  Chief  of  the  Bureau  of  Manufacturers, 
announces  that  any  manufacturer  desiring  to  take  advantage 
of  the  plan  should  communicate  with  him.  No  fee  is  to  be 
charged  for  the  service  in  sending  out  cards  to  the  Consulates. 

All  that,  is  required  of  the  manufacturer  is  that  he  print  his 
cards  in  the  language  of  the  country  to  which  they  are  sent, 
and  in  a prescribed  and  uniform  size  for  assembling.” 

We  quote  this  as  an  illustration  of  the  extent  to  which 
American  Consuls  co-operate  in  more  or  less  a matter  of 
detail  in  keeping  traders  informed.  When  we  are  given  to 
blaming  defects  in  the  Consular  service  provided  by  British 
representatives  we,  as  traders,  must  Bee  to  it  that  we  are  not 
ourselves  to  blame  in  omitting  to  make  full  use  of  these 
representatives.  The  trader  should  let  it  be  known  what 
kind  of  information  he  is  in  need  of,  if  he  does  not  already 
find  what  he  requires  in  the  Consular  reports  as  published. 
Though  there  are  of  course  limits  to  what  can  be  done  with- 
out a substantial  increase  in  the  Government  financial  allo- 
cations for  this  class  of  service,  we  believe  that  more  might 
be  done  than  is  done  at  present  if  Consuls  were  more  fre- 
quently appealed  to. 

Another  point  of  interest,  and  one  to  which  the  attention 
of  the  Government  has  lately  been  directed  by  questions  in 
the  House  of  Commons,  is  the  nationality  of  our  Consuls, 
and  the  effect  that  such  may  have  upon  the  amount  of  zeal 
with  which  our  trade  interests  are  watched  over.  The  case 
of  Germany  may  be  cited.  Sir  E.  Grey,  replying  to  Sir 
Gilbert  Parker,  said  that  the  number  of  British  Consular 
officers  in  the  Fatherland  was  34,  of  whom  six  belong  to  the 
salaried  service,  and  these  salaried  officers  are  all  natural 
born  British  subjects.  Of  the  remainder,  however,  only  six 
were  natural-born  British  subjects,  20  were  born  and  had 
remained  German  subjects,  one  was  a naturalised  British 
subject  of  German  origin,  rfhd  one  a naturalised  United 
States  citizen  of  German  origin.  It  was  explained  that 
office  allowances  were  made  for  unsalaried  services  where  the 
trade  did  not  justify  the  appointment  of  salaried  officers,  and 
that  British  subjects  were  appointed  where  their  services  were 
available.  On  a later  date,  further  questionings  relating  to 
our  Consular  representation  at  Kiel,  and  as  to  the  possi- 
bility of  having  an  English  subject  as  unsalaried  British 
Vice-Consul  there,  instead  of  a German  subject  as  at 
present,  led  Sir  E.  Grey  to  say  that  the  primary 
reason  for  appointing  Consular  representatives  was  to  look 
after  trade  and  commercial  interests  but  they  could  not  be 
appointed  unless  a foreign  Government  was  willing  to  accept 
them.  The  Government  could  not  ask  for  an  appointment 
for  special  reasons  in  one  place  more  than  in  another.  No 
doubt  we  shall  all  feel  that  the  interests  of  British  trade  are 
more  likely  to  be  well  served  by  people  of  British  blood  and 
birth  whose  hearts  are  bound  up  with  ours  at  home,  but  we 
believe  it  has  been  stated  lately  that  the  principal  exporting 
countries  are  all  in  pretty  much  the  same  position  in  this 
respect.  That  it  is  recognised  in  high  quarters  as  being 
undesirable  would  appear  from  the  willingness  to 
alter  it  when  convenient  opportunities  arise.  We  believe, 
however,  that  it  is  a fact  that  the  convenient  opportunity 
is  only  the  death  or  promotion  of  the  existing  holder  of  the 
appointment.  This  inclines  us  to  hope  for  many  openings 
for  promotions,  for  it  is,  to  say  the  least,  unsatisfactory  that 
British  trade  should  have  to  continue  long  dependent  upon 
gentlemen  who,  however  well  intentioned,  are  hardly  to  be 
expected  to  go  very  far  out  of  their  way  to  assist  the  manu- 
facturers of  another  nationality.  We  fully  recognise  that 
other  nations  may  suffer  under  the  same  grievances  when 
they  are  dependent  upon  foreign-born  representatives,  but 
this  only  serves  to  emphasise  the  unreasonableness  of  the 
position  as  it  now  stands.  We  suppose  the  question  of 
expense  is  largely  responsible,  for  the  salaried  officers  in  | 
Germany  are  all  British,  and  it  is  only  where  the  trade  is 
not  considered  sufficient  that  unsalaried  officers  are  good 
enough.  If  that  be  so,  increase  the  vote  and  negotiate  with 
other  powers  a mutual  intei  change  of  consuls  without  waiting 
for  the  death  or  promotion  sentence.  Special  trade  repre- 
sentatives in  all  the  markets  of  the  world  are  what  this 
country  needs  ; not“  unsalaried  officials,”  but  men  adequately 


naid  for  exclusively  collecting  trade  information,  advising 
manufacturers,  and  replying  to  inquiries.  No  doubt  the  higher 
diplomatic  agents  may  possess  facilities  and  qualifications 
which  shall  fit  them  for  doing  us  an  important  good  turn 
because  of  the  valuable  opportunities  they  have  for  coming 
into  close  official  and  social  intercourse  with  eminent 
individuals,  but  important  as  these  are,  might  they  not  be 
supplementary  to  those  of  the  special  trade  agent?  lhe 
latter  would  still  be  a subordinate  official  of  the  former. 
There  is  something  to  be  said  in  favour  of  information  being 
collected  by  a man  already  engaged  in  trade  in  the  particular 
vicinity,  but  human  nature  being  what  it  is,  there  is  also 
something  to  be  said  against  it.  An  independent  official  in 
the  service  of  the  Home  Country — that  is  the  ideal,  but  the 
cost ! As  to  that,  we  have  already  stated  that  it  would  be 
an  investment  well  worth  the  nation’s  while.  Governmental 
assistance  of  this  kind  is  to  our  mind  perfectly  legitimate. 

No  doubt  there  is  some  settled  basis,  some  trade  minimum, 
which  decides  whether  a salaried  or  unsalaried  official  is  to 
be  allowed,  and  if  that  is  so,  then  it  means  that  British  trade 
must  first  be  privately  developed  up  to  a certain  figure,  when 
it  shall  have  a salaried  official  to  foster  it.  This  may  be  all 
rio-ht  to  some  minds,  but  would  it  not  be  somewhat  wiser  to 
go  one  better  and  let  the  British  trading  potentialities  of  a 
particular  province,  as  well  as  what  has  been  already 
achieved,  carry  weight  ? To  extend  British  trade  is  the 
moment’s  need  ; once  we  have  reached  a respectable  figure, 
British  firms  can  do  a great  deal  to  maintain  that  figure  year 

by  year.  , . , _ ‘ 

Let  it  not  be  imagined  that  we  desire  the  Consular  service 
to  do  that  essential  pioneering  work  which  private  enterprise 
has  done  in  the  past,  but  there  might  be  more  of  the  latter  if 
the  former  were  more  efficient,  and  an  improvement  in 
both  directions  would  tend  to  lessen  our  home  unemployment. 

We  ought  to  add  in  this  section  that  in  addition  to  the 
facilities  provided  by  the  Board  of  Trade,  there  is  a Statis- 
tical and  Information  Department  of  the  London  Chamber 
of  Commerce,  1,  2 and  3,  Oxford  Court,  Cannon  Street,  E.C., 
where,  inter  alia,  it  is  possible  to  ascertain  names  of  the 
principal  agents  and  importers  of  electrical  goods  in  certain 

countries.  . 

Not  much  has  been  written  recently 

Packing  for  Export,  in  the  Press  on  the  importance  of 
machinery  and  apparatus  being  pro- 
perly packed.  Is  it  because  there  is  no  room  for  improve- 
ment ? We  should  like  to  be  able  to  think  so,  but  there 
still  linger  in  our  memory  the  letters  that  have  been  brought 
to  our  notice  complaining  of  the  complete  hanging  up  of 
sadly-needed  goods  purely  because  inefficient  packing  has 
allowed  some  small  part  to  be  damaged  in  transit.  The 
whole  thing  has  had  to  lie  hors  de  combat  until  a new  piece 
arrived  in  response  to  an  angry  cable  or  a letter,  the  terms 
of  which  are  *l  better  imagined  than  described.”  American 
Consuls  have  belaboured  American  packers,  and  English 
Consols  have  scolded  our  own,  for  shortcomings  in  this  con- 
nection, and  have  shown  how  it  is  the  easiest  thing  in  the 
world  to  alienate  support  and  to  create  false  impressions. 
There  are  circumstances  under  which  even  poor  stuff  well 
packed  is  better  than  the  best  quality  goods  so  packed  that 
it  is  impossible  to  bring  them  into  use  when  required.  The 
packer  is  an  employe  of  no  mean  importance,  for  remissness 
or  incompetency  on  his  part  may  do  untold  harm.  We 
have  little  doubt  that  among  those  who  read  this  will  be 
some  who  have  a very  lively  recollection  of  trouble  experi- 
enced, of  reproofs  administered,  of  diplomatic  apologetic 
letters  that  they  have  had  to  write  to  wrathful  foreign 
clients.  The  expert  packer  must  know  his  business— there 
is  one  way  of  packing  oranges  to  come  to  England,  and  quite 
another  of  preparing  electrical  instruments  for  their  journey 
to,  say,  India  or  some  other  part  where  climatic  considerations 
are  of’ great  consequence.  We  well  remember  readings 
paper  written  by  an  electrical  engineer  in  India,  in  which 
the  seriousness  of  the  question  was  dwelt  upon.  Huch  con- 
tributions, unfortunately,  have  a way  of  being  forgotten  all 
too  soon,  so  we  refer  those  who  may  be  interested  to  the 
Electrical  Review  for  August  21st  and  28th,  1908, 
where  the  paper  was  reprinted  (“  On  the  Preservation  of 
Instruments  and  Machinery  in  Bengal,  by  Paul  Briihl, 
read  before  the  Calcutta  Section  of  the  Institution  of  Elec- 
trical Engineers).  With  a view  to  arousing  an  interest  in 


this  paper  in  the  minds  of  those  who  never  read  it  at  the 
time,  let  up  quote  a few  typical  sentences  : — 

As  we  all  know  to  our  cost,  a good  deal  of  mechanical  injury  is 
often  done  before  the  goods  reach  our  hands.  It  is,  of  course,  use- 
less to  expect  that  the  treatment  accorded  by  porters  and  dock 
labourers  or  railway  servants  in  Europe,  or  by  coolies  out  here,  to 
cases  containing  scientific  instruments  will  be  m any  way  different 
from  the  treatment  meted  out  to  cases  of  cotton  goods  or  bales  of 
iute  They  will  be  banged  about,  dropped  from  heights  varying 
from  a fraction  of  an  inch  to  20  ft.  or  more,  rolled  down  inclines 
and  turned  over  regardless  of  any  printed  admonitions  of  the  type 
of  “ this  side  up.”  I do  not  know  whether  railway  porters  and 
dock  labourers  are  more  considerate  on  the  Continent  than  they  are 
in  other  parts  of  our  globe.  Perhaps  they  are.  At  least,  that  is 
what  one  would  conclude  from  a printed  label  on  a case  which  I 
received  some  time  ago  from  a Berlin  firm  of  scientific  instrument 
makers.  On  the  label  there  was  a printed  request— in  German,  be 
it  remembered- addressed  to  “ respected  gentlemen  officials  or 
otherwise  to  kindly  keep  that  side  of  the  box  with  its  face  upwards. 
Now  the  first  glimpse  I got  of  that  box  was  in  the  Calcutta  Customs 
House  at  the  moment  when  one  of  the  gentlemen  with  dhoties 
round  their  loins  and  a blackened  cloth  round  their  heads  was 
turning  it  over  and  over,  round  any  and  every  direetion  for  an  axis 
of  revolution,  until  every  side  had  had  its  chance  of  being  p. 
Hence  the  wisdom  of  the  ru’e:  "Do  not  expect  any  side  of  a 
packing  case  turned  any  way  ; do  not  address  people  a language 
they  do  not  understand,  and  do  not  indulge  in  the  vain  hope  that 
human  beings  who  cannot  read  are  likely  to  act  according 

printed  directions.”  I have  seen  some  rather  bad  cases  of  break- 
ages, but  luckily  for  us  we  on  this  side  of  the  globe  are  not  quite 
as  bad  as  our  brothers  on  the  western  hemisphere,  where  the  most 
expeditious,  though  perhaps  not  quite  the  cheapestmethc^  b 
breaking  stones  is  to  pack  them  in  a strong  box  and  send  them  by 
rail  to  the  next  town. 

Mr.  Briihl  then  proceeds  to  discuss  points  that  must  be 
attended  to  in  order  to  avoid  breakage  of  _ instruments,  in 
spite  of  rough  treatment.  We  commend  this  paper  and  the 
discussion  that  followed  upon  it  to  the  notice  of  all  exporting 
firms  not  only  those  interested  in  the  instrument  business, 
but  those  concerned  with  all  other  electrical  departments 
who  may  pick  up  points  of  general  value. 

A practical  article  on  the  export  packing  question  as  it 
affects  the  machine  tool  business  appeared  in  an  American 
contemporary  (. Machinery ) not  long  ago,  and  it  may,  we 
think,  be  profitably  quoted  from  here.  It  is  pointed  out  by 
the  writer — 

That  a box  containing  a machine  tool  worth  a substantial  sum  in 
pounds  sterling  is  of  no  more  importance  to  a stevedore  than  one 
containing  dog  biscuit.  It  is  recommended  that  special  note  should 
be  taken  of  the  thorough  way  in  which  the  accessory  parts  are 
cleated  down,  and  the  manner  in  which  heavy  parts  are  supported 
bv  the  framing.  The  proper  preparation  of  a heavy  machine  so  as 
to  withstand  foreign  shipment  is  costly  of  time,  labour,  and  lumber, 
and  much  thought  should  be  given  to  the  Resign  of  package.  It 
must  be  remembered  that  in  lowering  a machine  into  the  hold  of  a 
steamer  it  is  quite  possible  that  the  box  will  be  suspended  with  the 
machine  upside  down,  or,  what  may  be  worse  from  one  end  if  it  is 
too  long  to  go  down  the  hatchways  horizontally.  No  slender  part 
should  be  in  contact  with  the  thin  boarding,  as  a blow  or  heavy 
pressure  may  be  transmitted  to  the  part  with  bad  effect.  Points 
that  Bhould  be  observed  in  packing  machines  for  export  are  detailed 

aBl°  Dismount  all  projecting  slender  parts  to  save  space  and  to 
prevent  breakage  by  side  pressure.  Saving  of  space  is  important, 
as  40  cb.  ft.  is  reckoned  a ton  even  if  the  actual  weight  is  less. 

2.  Avoid  packages  weighing  more  than  4£  tons  if  possible.  The 
freight  rate  is  much  higher  for  packages  exceeding  this  limit  than 
for  lesser  weights.  Keep  all  weights  less  than  2 tons  if  it  can  be 
accomplished  without  making  assembly  too  difficult. 

3 In  dismounting  machines  take  into  consideration  ignorance  of 
the'  parties  receiving  it,  and  avoid  as  much  as  possible  dis- 
mounting parts  that  require  careful  adjustment  for  the  successful 

working  of  the  machine.  , , . , , . 

4.  Fill  all  the  screw  holes  with  wood  or  waste  soaked  in  slushing 
oil,  to  prevent  filling  with  dirt  and  rust.  _ 

5.  Tag  all  parts  removed,  giving  their  position  or  use  on  the 

ma6Cnprepare  a list  of  all  the  detached  parts  to  accompany  the 
machine,  which  will  show  if  any  part  has  been  lost  in  transit  or 
Custom  House  examination.  Assembled  drawings  or  photographs 

are  desirable  also,  to  facilitate  erection. 

7 Cover  all  finished  parts  with  a reliable  slushing  oil  to  prevent 
rusting  during  transit.  The  salt  air  and  dampness  of  the  sea  voyage 
will  attack  unprotected  finished  parts  to  an  extent  almost  unbeliev- 
able by  one  having  known  only  the  protection  needed  for  land 

tr*8  Build  the  package  with  strong  skids,  floor,  and  framework, 
reinforced  by  through-bolts,  if  large,  heavy  machines  are  to  be 
shipped  without  dismounting  the  frames  from  the  legs. 

9.  Support  all  heavy  overhanging  paits  with  cross  girts  from  side 
frames,  and  pack  accessory  parts  bo  that  they  cannot  change  position 
even  if  the  case  is  overturned. 
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10.  Provide  a waterproof  roof  and  board  the  sides  so  as  to  resist 
driving-storms  of  rain  or  snow.  Leave  an  opening  12  in.  by  18  in. 
in  one  side,  the  cover  of  which  can  readily  be  removed  for  Custom 
House  examination.  Mark  the  screws  holding  the  panel  so 
that  they  will  readily  be  found  and  removed  without  damaging  the 
case. 

11.  Mark  the  case  with  the  gross  and  net  weight,  volume  in  cubic 
feet,  port  of  destination,  names  of  consignee  and  shipper,  name, 
number,  and  capacity  of  machine  ; also  designate  the  top  or  bottom 
and  the  nails  or  screws  that  should  be  first  removed  in  unpacking. 

Among  other  things  to  be  borne  in  mind  is  the  fact  that 
not  all  foreign  ports  or  landing  places  are  provided  with 
such  ample  and  efficient  crane  equipments  and  other  handling 
facilities  as,  say,  Manchester,  Middlesbrough,  Hamburg. 
Also,  in  many  of  the  mountainous  districts  in  the  interior  of, 
say,  India  or  Brazil,  there  is  a complete  lack  of  railway  facili- 
ties, and  the  motor-car  has  not  yet  found  its  way  there  for  the 
haulage  of  goods,  so  that  mules  or  oxen,  camels  or  elephants, 
or  chains  of  native  carriers,  have  to  convey  to  their  final 
destination  packages,  &c.,  that  have  been  started  from  home 
by  the  smooth  running  of  a modern  electric  crane. 

On  this  point  an  American  Consul  at  Saigon,  Cochin- 
China,  after  alluding  to  the  gratifying  improvement  recently 
noticeable  in  the  packing  of  goods  imported  by  the 
Philippines  from  the  United  States,  adds,  according  to  the 
Mining  World  (U.S.A.),  that  while  it  is  not  yet  all  that  it 
may  be,  it  is  observed  that  more  care  is  shown  in  the 
selection  of  stock  for  the  casings.  “This  is  sometimes 
reinforced,  as  it  always  should  be,  with  strap  iron  bands. 
The  necessity  for  this  is  apparent  to  all  who  have  watched 
the  methods  of  handling,  and  especially  trans-shipping 
freight  by  means  of  coolies.  These,  with  a bamboo  "pole 
and  piece  of  rope,  carry  in  a most  preoarious  fashion 
practically  all  sorts  of  merchandise  brought  to  this  region, 
and  the  package  is  liable  to  drop  and  burst  at  any  moment. 
Another  improvement  noted  is  in  the  making  of  uniform 
packages  instead  of  placing  a number  of  miscellaneous 
articles  in  the  same  case.” 

Comments  of  interest  on  the  packing  question  were  recently 
made  by  the  American  Special  Agent  Dennis,  in  Moscow. 
He  says  : “ In  a long  and  most  interesting  interview  with 
one  of  the  oldest  and  most  successful  dealers  in  Odessa,  he 
called  my  attention  particularly  to  that  oft-repeated  com- 
plaint of  careless  packing.  In  one  shipment  of  24  machines 
19  of  them  arrived  with  a road  wheel  broken.  One  only 
needs  to  take  a walk  about  the  docks  of  any  of  these  foreign 
ports  to  appreciate  how  absolutely  necessary  good  strong 
packing  is  to  ensure  delivery  of  goods  in  saleable  condition. 
When  the  time  necessary  to  secure  repairs  for  such  breakages 
is  considered,  it  really  means  carrying  the  implements  (agri- 
cultural) all  the  year  unsold.” 

The  American  special  agent  at 
Inattention  to  Moscow,  whom  we  have  just  quoted 
Correspondence.  on  the  subject  of  bad  packing,  says 
that  in  the  same  interview  the  Odessa 
dealer  called  attention  to  the  great  lack  of  interest  evinced 
by  many  manufacturers  in  the  United  States  regarding  letters 
of  inquiry  Eent  from  Russia.  “ In  many  cases  no  answer 
is  received.  In  others  the  questions  asked  are  evidently 
answered  by  some  one  not  at  all  conversant  with  the  technical 
details  of  the  business,  and  hence  are  of  little  or  no  value. 
He  felt  that  the  least  the  manufacturer  could  do  was  to  convey 
the  idea  of  his  interest  in  the  subject-matter  of  a letter- 
received,  and  if  it  was  not  in  a line  of  goods  he  made,  he 
might  at  least  suggest  the  name  of  some  other  maker  who 
would  be  likely  to  take  it  up.” 

In  view  of  the  increasing  importance  of  the  Russian 
market  from  an  electrical  standpoint,  and  the  desire  that 
exists  there  to  do  business  direct  with  English  houses  rather 
than  through  Germans  first  purchasing  in  this  country,  our 
electrical  traders  will  do  well  to  note  these  criticisms  of 
American  inattention.  It  appears  that  Americans  already  on 
the  spot  are  prepared  to  give  hearty  support  and  assistance  to 
other  Americans  “ representing  non-competitive  lines,”  who 
care  to  make  an  effort  to  secure  a trade  anywhere  in  Russia, 
“ if  they  send  the  proper  sort  of  representatives.”  This 
equally  applies,  of  course,  to  our  own  countrymen,  for 
Englishmen  are  only  too  happy  to  welcome  others  of  a like 
nationality,  and  they  may  be  trusted  to  cordially  render 
assistance  so  long  as  in  doing  so  they  are  not  cutting  the 
ground  from  beneath  their  own  feet. 


We  might  enlarge  on  this  point  as 
The  “Proper  Sort”  of  showing  how  impoitant  it  is  to  send 
Representative.  representatives  of  standing,  “ the 
proper  sort,”  as  the  American  agent 
says,  with  whom  those  already  established  there  would  have 
no  aversion  to  hobnobbing.  The  “ right  man  ” fraternising 
with  the  man  already  possessed  of  valuable  experience  as  to 
the  people,  their  ways  and  customs,  needs  and  predilections, 
might  be  able  to  learn  just  those  things  which  would  make 
him  able  effectively  and  diplomatically  to  negotiate  for  trade 
or  for  concessions.  Some  of  our  friends  who  have  succeeded 
in  establishing  satisfactory  connections  in  Russia  for  elec- 
trical specialities,  advocate  the  appointment  of  Russian  agents 
rather  than  sending  out  Englishmen,  because  the  former 
knows  the  Russian  game  of  business,  “ the  ropes,”  as  we 
say,  better.  That  this  will  not  hold  in  all  cases  we  can 
readily  believe,  if  for  no  other  reason  than  that  Englishmen 
who  have  lived  in  Russia  for  half  their  lives  are  doing  a 
splendid  business  in  particular  trade  lines.  No  doubt  their 
long  residence  has  brought  increasing  success  as  year  by 
year  they  have  won  their  way  nearer  and  nearer  to  the 
Russian  because  of  their  close  intimacy  with  him  and  their 
ever-improving  knowledge  of  his  methods  and  requirements. 

(To  he  continued.') 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  OH  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession , 


Increased  Output  of  Boilers. 

Referring  to  your  article  on  this  subject  in  your  issue  of 
July  9th,  it  is  undoubtedly  true  that  an  increase  in  velocity 
of  travel  of  the  gases  in  a boiler  will  increase  the  efficiency 
of  the  heating  surface,  due  to  the  fact  that  more  of  the 
particles  of  gas  are  brought  in  intimate  contact  with  the 
surface  of  the  boiler  in  a given  time.  The  losses  incurred 
in  attaining  this  increase  in  velocity  of  the  gases,  however, 
far  outweigh  any  gain  thereby. 

Assuming  a fixed  rate  of  combustion,  if  the  velocity  be’ 
increased  by  increasing  the  volume  of  gas  by  dilution  with 
excess  air,  the  efficiency  is  very  materially  reduced,  for  the 
temperature  of  the  furnace  varies  directly  with  the  percentage 
of  C02,  or  inversely  with  the  percentage  of  excess  air,  and 
the  rate  of  absorption  of  heat  depends  upon  the  difference  in 
temperature  between  the  gases  and  the  boilers.  Again,  still 
assuming  a fixed  rate  of  combustion,  the  velocity  of  travel  of 
the  gases  can  be  increased  by  lengthening  the  path  of  then- 
travel  by  increasing  the  number  of  baffles. 

By  applying  the  laws  enunciated  by  the  U.S.  Geological 
Survey,  and  quoted  in  your  article,  the  increase  in  the  number 
of  baffles  will  increase  the  resistance,  and,  consequently,  the 
“pressure  drop”  between  the  grate  and  the  chimney, 
leaving  a proportionately  smaller  “ pressure  dr&p  ” available 
for  the  grate.  This,  of  course,  would  reduce  the  output  of 
the  boiler. 

Should  we  resort  to  mechanical  draught  to  maintain  the 
output  of  the  boiler,  we  find  that  the  weight  of  gas  passing 
through  the  boiler  varies  as  the  square  root  of  the  “ pressure 
drop,”  consequently,  the  increase  in  “ pressure  drop,”  due  to 
the  increase  in  baffling,  will  enormously  increase  the  power 
required  to  operate  the  fan.  Of  course,  under  these  con- 
ditions, an  increase  in  output  from  the  boilers  would  be 
inexpedient,  as  it  would  be  attended  by  abnormal  cost  of 
operation  of  the  fan. 

The  writer  is  quite  prepared  to  agree  with  “ Scrutator” 
in  his  comments  in  your  issue  of  July  30th,  especially  in 
regard  to  the  slow  unbaffled  travel  of  the  gases  through  a 
boiler  of  the  Lancashire  type,  in  which  such  high  efficien- 
cies are  obtained. 

It  may  interest  your  readers  to  know  that  some  of  the 
largest  plants  in  the  United  States  have  entirely  removed 
the  baffles  from  their  boilers,  which  are  of  the  B.  & W. 
type,  thus  reducing  the  “ pressure  drop  ” between  the  grate 
and  the  chimney  to  a minimum  (see  Proceedings , American 
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Society  of  Mechanical  Engineers,  December,  1906).  These 
boilers  are  evaporating  from  7 to  8 lb.  of  water  per  sq.  ft. 
of  heating  surface  per  hour,  at  substantially  the  same  effi- 
ciency as  when,  with  chimney  draft,  they  were  evaporating 
from  8 to  4 lb.  of  water  per  sq.  ft.  of  heating  surface. 
They  have  a ratio  of  heating  surface  to  grate  surface  of  10 
to  1,  and  are  burning  a very  poor  grade  of  coal.  The  ter- 
minal temperature  is  150°  to  250°  F.  above  the  temperature 
of  the  steam,  and  the  fine  gases  show  15  per  cent,  to  16  per 
cent,  of  C03. 

These  results  are  accomplished  by  the  balanced  draught 
system,  which  is  now  being  introduced  in  Great  Britain  and 
on  the  Continent.  By  this  system  the  damper  in  the  smoke 
outlet  of  each  boiler  is  automatically  controlled  by  a 
gasometer  damper  regulator,  which  so  far  throttles  the 
damper  that  atmospheric  pressure  is  maintained  in  the 
furnace  chamber  at  the  fire  door.  This  condition  is  main- 
tained automatically  for  all  rates  of  combustion,  the  gasometer 
being  actuated  by  the  pressure  of  the  furnace  gases. 

The  air  for  combustion  is  supplied  by  a type  of  centri- 
fugal fan  blower  that  delivers  a constant  volume  of  air  for  a 
given  speed,  at  a pressure  varying  with  the  resistance.  The 
speed  of  the  fan  (volume  of  air)  is  controlled  by  the  steam  ; 
the  pressure  at  which  the  fan  delivers  the  air  varies  in  accord- 
ance with  the  thickness  of  the  fuel  bed,  and  is  just  enough 
to  overcome  the  “pressure  drop,”  atmospheric  pressure 
being  maintained  at  the  fire  door  for  all  rates  of  com- 
bustion. 

Careful  tests  in  a plant  of  5,000  H P.,  which  was  being 
operated  on  the  balanced  draught  system  at  100  per  cent, 
overdraft  load,  showed  a steam  combustion  for  the  blower 
engines  of  less  than  1 per  cent,  of  the  total  boiler  output. 

The  writer  has  had  tests  made  on  upwards  of  half  a 
million  horse-power  of  boilers,  and  the  results  of  these  tests 
would  tend  to  confirm  the  conclusions  arrived  at  by  the 
United  States  Geological  Survey.  We  also  believe  Prof. 
Nicholson’s  statement  to  be  technically  correct,  but  it  is  not  a 
feasible  method  of  increasing  the  output  of  a boiler. 

In  order  to  successfully  accomplish  this  result  intelligent 
consideration  must  be  given  to  the  three  fundamental  laws 
laid  down  by  the  Commission. 

Embury  McLean. 

London,  E C.,  August  11///,  1909. 


Naval  Voltages. 

One  of  the  daftest  effusions  I have  for  some  time  read  in 
your  valued  journal  is  that  under  the  above  title.  Evidently 
the  recent  visit  of  the  Fleet  to  the  Thames,  has  enabled 
your  contributor  to  visit  some  small  cruiser  or  an  “obsolete.” 
The  article  is  simply  silly,  and  shows  both  an  ignorance  of 
modern  “ ships,”  and  of  modern  naval  electrical  matters. 
It  is  not  worth  while  attacking  the  article  in  detail,  but  a 
few  remarks  may  be  of  interest. 

Primary  voltages  have  been  60,  80,  100,  and  the  present 
220  ; 200  has  never  been  used,  but  500,  for  arc  lighting 
many  years  ago,  had  a brief  trial.  (The.  above  is  exclusive 
of  submarines.) 

Your  contributor’s  knowledge  of  searchlight  practice  is 
about  20  years  stale.  A modern  ship  will  carry  10  or  12, 
or  24  (i.e.,  twelve  twin)  searchlights.  There  are  several 
types.  “Wireless”  is  a fairly  recent  innovation,  and  was 
taken  back  to  80-volt  ships.  There  are  probably  100  to 
150  motors,  varying  in  horse-power  from  tiny  tVh.p.  fans 
to  180-h.p.  capstans. 

Generators  are  both  oil  and  steam  (reciprocating  or  tur- 
bine) driven,  are  compounded,  and  arranged  for  parallel 
running,  and  are  either  60,  105  or  210  kw.,  with  voltage 
and  ampere  margins.  Lighting  will  probably  total  1,200 
to  1,600  points,  and  has  its  peculiarities.  There  are  a 
goodly  number  of  arcs,  exclusive  of  searchlights. 

Motor-generators,  both  a.c.  and  D.C.,  will  probably  total 
20  to  30,  and  include  interesting  special  machines.  Other 
uses  of  electricity  are  telephones,  bells,  gun  firing,  gun  tele- 
graphs, gun  alarms,  torpedo  gear,  wireless,  heating,  &c. 
Battery  power  has  practically  ceased  to  exist.  Small 
secondary  batteries  have  some  uses. 

Apparatus  is  installed  in  many  modern  ships  that  would 
create  a load  of  near  1,000  kw.  (this  figure  is,  however, 
not  attained  either  under  peace  or  war  conditions). 


In  conclusion,  may  I ask  does  the  contributor  imagine  an 
installation  costing  possibly  £130,000,  is  produced  in  the 
amateurish  haphazard  way  the  article  would  suggest  ? If  he 
would,  or  could,  but  get  a real  show  round  a modern  ship, 
he  would,  I imagine,  be  a very  surprised  man,  and  would  at 
least  acquire  a knowledge,  enabling  him  to  write  common 
sense,  and  an  article  that  was  not  an  insult  to  shipbuilding 
firms  and  Admiralty  staffs  alike. 

The  influence  of  modern  Admiralty  practice  is  easily 
observable  in  very  many  works,  but  it  must  be  stated  that 
manufacturers  do  not  nearly  understand  the  curious  con- 
ditions obtaining  on  a warship,  and  are  inclined  to  think 
some  specified  requirements  absurd,  &c.  Possibly  some  are. 

H.  P.  B. 


The  Automatic  Transformer  Switch. 

In  your  last  issue  was  published  an  article  by  “ Student  ” 
on  the  above  subject.  Without  necessarily  agreeing  with 
the  argument  put  forward,  I think  most  people  would  agree 
with  the  first  conclusion,  viz.,  that  the  lonly  person  who 
will  benefit  by  an  auto-switch  would  be  the  user  of  the  small 
transformer. 

On  the  basis  of  the  500-watt  transformer,  with  a no-load 
loss  of  10  watts,  it  is  shown  that  a saving  of  23s.  per  annum 
may  be  effected,  assuming  the  supply  at  4d.  per  unit. 

In  practice,  I think  it  would  be  found  that  the  saving  is 
more  than  this,  for  the  average  figure,  given  by  the  trans- 
former makers  for  no-load  losses  on  this  size  of  transformer 
is  nearer  15  watts,  and  again  the  average  price  for  electrical 
energy  is  higher  than  4d.  per  unit. 

Then,  again,  it  must  be  understood  that  the  no-load  losses 
guaranteed  by  the  makers  are  presumably  correct  figures,  as 
indicated  on  an  instrument  suitable  for  such  measurements. 
The  ordinary  house  meter  working  at,  say,  1/150  of  its 
normal  load,  is  certainly  not  a suitable  instrument  to 
accurately  measure  this  small  amount  of  energy,  and  I think 
it  would  be  found  that  most  meters  read  fast  (some  as  much 
as  50  per  cent,  fast)  under  these  conditions. 

Under  the  circumstances,  I think  that  money  spent  on  an 
automatic  transformer  switch  shows  a better  return  than  if 
spent  on  a better  quality  iron  in  the  transformer. 

As  regards  the  reliability  of  the  auto-transformer  switches, 
it  will  be  noted  that  some  makers  supply  these  with  a glazed 
front,  so  that  it  is  very  easy  for  anyone  to  see  at  a glance 
whether  the  apparatus  is  in  working  order. 

There  are  many  disadvantages  in  connection  with  the  hand- 
operated  switches,  on  the  primary  side  of  the  transformer, 
for  disconnecting  the  transformer  from  the  supply  mains 
when  no  lights  are  required,  and  when  this  is  taken  into 
consideration,  there  is  much  to  be  said  for  the  automatic 
transformer  switch. 

The  great  drawback  at  present  to  the  more  general 
adoption  of  these  auto-switches  is  the  comparatively  high 
price,  which  44  Student  ” places  at  about  £3  each,  although 
there  is  at  least  one  such  apparatus  on  the  market  which 
may  be  obtained  for  32s.  6d.  (subject),  and  the  writer  has 
one  of  these  installed  which  appears  to  be  quite  satisfactory. 
With  a reliable  auto-transformer  switch  at  a popular  figure, 
I think  there  can  be  no  doubt  as  to  the  advisability  of  its 
installation,  and  it  will  be  noted  that  the  cost  of  the  apparatus 
would  be  saved  in  less  than  12  months. 

Engineer. 

London,  August  16 th,  1909. 


The  remarks  by  44  Student  ” in  your  last  week’s  issue  on 
the  above  subject  are  undoubtedly  interesting,  and  from  the 
supply  engineer’s  point  of  view,  will,  no  doubt,  be  fully 
endorsed,  but  from  the  standpoint  of  the  contractor,  who  has 
to  deal  with  the  complaints  of  customers  who  are  not  saving 
the  60  per  cent,  or  70  per  cent,  so  much  advertised  by  metal- 
filament  lamp  and  transformer  makers,  it  will  not  appeal 
with  equal  force. 

Users  of  transformers,  such  as  hotels,  &c.,  whose  full  load 
is  a heavy  one,  but  who,  as  44  Student  ” remarks,  have  use 
for  only  two  or  three  lights  during  the  daytime,  would  be 
well  advised  to  have  a small  transformer  capable  of  carrjing 
the  two  or  three  lights  referred  to,  the  no-load  losses  of 
which  would  be  negligible,  and  to  have  an  automatic 
switch  in  use  with  the  transformer  carrying  the  big  load. 
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It  is  not  at  all  clear  what  “ Student  ” means  by 
“ exercising  a little  economy  in  the  quantity  of  energy  con- 
sumed.” Although  the  percentage  of  losses  on  the  large 
transformers  will  be  slightly  lower  than  on  the  smaller  sizes 
up  to  1 kw.,  yet  the  losses  on,  say,  a 3-kw.  transformer  will 
be  anything  from  40  to  70  watts.  Assume  an  average 
of  60  watts  loss,  which  is  by  no  means  unusual,  this 
would,  on  the  same  lighting  hours  as  estimated  for  by 
“Student,”  1,170  watt-hours,  and  at  5d.  a unit  (which 
is  more  like  the  average  cost  of  current  than  4d.),  be 
equivalent  to  £8  18s.  approximately  lost  during  the  year. 
It  appears  from  this  showing  that  a transformer  switch  cost- 
ing even,  say,  £4,  would  well  repay  the  outlay. 

Your  correspondent  also  makes  no  allowance  for  the  loss  of 
efficiency  in  transformers  through  ageing  of  iron  ; of  course, 
the  best  English  made  transformers  do  not  age  appreciably. 
On  sizes  up  to  500-watt  output,  the  cost  of  the  transformer 
switch  would  take  from  one  year  to  two  years  to  repay,  but 
that  it  will  pay  good  interest  on  the  capital  outlay  involved 
is  obvious,  even  on  the  figures  given  by  “ Student.” 

“ Student  ” must  have  been  very  unfortunate  in  his 
selection  of  an  automatic  switch  when  he  states  that  good 
working  is  a “ rarity.” 

The  transformer  switch  used  by  the  writer  “ speaks  ” for 
itself,  as  at  the  moment  of  switching  on  there  is  evidence 
of  contact  being  made  in  the  lighting  up  of  the  lamp, 
which,  though  in  no  way  detrimental  to  the  user,  is  satis- 
factory evidence  that  the  switch  is  fulfilling  its  function. 

Your  correspondent’s  recommendation  to  use  two-way 
switches,  one  in  the  hall  and  one  upstairs,  may  have  advan- 
tages, but  the  possibility  of  trouble  and  inconvenience 
would  be  much  more  likely  under  this  system  than  with  an 
automatic  switch  which  can  be  operated  from  any  room  in 
the  house. 

It  would  be  interesting  to  know  what  the  effect  would  be 
in  the  case  of  burglars,  or  illness,  or  fire,  and  all  other 
occasions  on  which  light  is  instantly  wanted,  if  one  had 
to  run  to  the  landing  to  turn  the  switch  on.  “ Student  ” 
Btates  that  “ we  cannot  afford  to  run  risks,”  but  he  could 
hardly  “ look  before  he  leaps  ” if  he  has  to  go  to  the  landing 
first  to  turn  his  light  on. 

This  being  the  case,  it  appears  to  the  undersigned  that 
facilities  for  switching  the  light  on  at  any  point  in  the  house, 
at  any  time  of  the  day  or  night,  which  is  the  case  when 
using  an  automatic  switch  of  good  construction,  far  out- 
weigh the  slight  disadvantage  of  a few  shillings  extra 
cost  over  the  two-way  switch  system,  and,  as  before 
pointed  out,  there  are  a very  large  number  of  cases  where 
transformers  of  from  1 to  5 kw.  output  are  in  use  in 
which  the  cost  of  the  switch  is  repaid  in  much  less  time  than 
a year. 

In  practice  meters  generally  read  very  high  at  10  watts  or 
thereabouts  when  the  power  factor  is  so  low,  as  with  trans- 
formers on  open  circuit,  i.e.,  from  -4  to  *6.  This  occurred 
with  the  writer,  who  experienced  an  increase  of  about  100 
per  cent,  with  a meter  quite  correct  at  average  load. 

Climax. 


Samples  with  Tender. 

T n last  week’s  issue,  I notice  above  the  signature  of  “ One 
of  the  Tenderers,”  there  appears  a letter  relating  to  the  sub- 
mitting of  sample  arc  lamps. 

As  the  communication  in  question  is  obviously  meant  to 
allude  to  the  specification  recently  issued  by  the  Swansea 
Corporation  for  the  supply  of  arc  lamps  (88  not  80  as  stated), 
it  has  occurred  to  me  that  the  following  information  may  be 
of  interest  to  your  correspondent. 

I am  strongly  of  opinion  that  in  deciding  tenders  for 
certain  electrical  apparatus,  the  only  fair  plan  is  to  be  in  a 
position  to  examine  and  test  the  actual  article  quoted  for. 
Arc  lamps,  I consider,  in  particular  come  under  this  class  of 
apparatus.  It  has  been  my  experience  when  invitiDg 
tenders  for  arc  lamps  to  have  a large  number  of  the  manu- 
facturers asking  to  be  allowed  to  submit  sample  lamps  at 
their  own  expense,  and  it  was  this  fact,  coupled  with  the  one 
above-mentioned,  that  decided  me  to  make  it  compulsory  for 
all  firms  tendering  to  submit  samples,  so  that  their  tenders 
would  receive  the  Bamc  consideration. 

Ab  the  lamps  will  have  to  be  run  four  in  series,  I think 
you  will  agree  jt  is  more  satisfactory  to  judge  of  the  be- 


haviour of  the  lamps  when  burning  under  the  actual  con- 
ditions required,  hence  my  reason  for  asking  for  a complete 
series  of  lamps,  both  d.c.  and  a.o.  It  is  with  sincere  regret 
I now  find  that  in  attempting  to  bring  about  this 
fairness  in  judging  the  tenders,  I am  accused  of  the  insertion 
of  an  “ improper  clause.” 

I have  pleasure  in  sending  you  herewith  a copy  of  the 
general  conditions  and  specification,  and  I feel  sure,  if  you 
will  look  over  same,  you  will  agree  with  me  that  there  is 
nothing  “improper,”  or  in  any  way  unfair  to  the  firms 
tendering.  I beg  to  submit  that  the  merits  or  demerits  of 
an  arc  lamp  cannot  be  judged  fairly  without  the  lamp  being 
actually  examined  and  tested,  and  my  object  in  asking  for 
samples  from  the  tenderers  was  purely  with  the  idea  of  giving 
each  tenderer  an  opportunity  of  having  his  particular  make 
of  lamp  judged,  not  only  by  price  alone,  but  after  the  details 
of  construction,  &c.,  had  been  investigated. 

C.  A.  L.  Frusmaun, 
Borough  Electrical  Engineer . 

Swansea,  August  16 th,  1909. 


We  are  glad  to  note  that  you  have  taken  up  the  matter, 
in  your  last  week’s  “ Correspondence  ” columns,  of  the 
unreasonable  requirements  mentioned  in  a recent  arc  lamp 
specification. 

We  should  be  greatly  interested  if  the  engineer  asking  for 
these  lamps  would  state  how  many  firms  tendered,  and  how 
many  lamps  were  sent  as  sample*. 

The  mere  fact  that  eight  lamps  were  required  as  samples 
does  not  convey  an  accurate  idea  of  the  total  cost  to  the  firms 
sending  in  these  samples.  The  lamps  were  required  to  be 
fitted  with  special  cases,  an  adequate  number  of  carbons 
for  testing  purposes  free  of  cost,  automatic  cut-outs,  substitu- 
tional resistances  and  line  resistances. 

As  no  indication  was  given  as  to  the  length  of  time  these 
lamps  would  be  under  test,  it  is  possible  that  they 
would  be  returned  in  a condition  unfit  for  issue  as  new 
lamps. 

The  cost  of  preparing  such  lamps  for  tender  would  be 
quite  prohibitive  in  view  of  the  small  number  of  lamps  to 
be  eventually  ordered. 

In  cases  of  this  sort,  we  think  it  would  be  well  if,  when 
advertising  the  specification,  the  onerous  conditions  for  the 
samples  required  were  clearly  stated  in  the  advertisement. 
This  statement  would  certainly  have  prevented  the  pre- 
paration of  an  estimate  in  order  to  obtain  the  return  of  the 
guinea  by 

Another  of  the  Tenderers. 

August  \lth , 1909. 


Testing  Condensers  for  Leakages. 

I read  with  interest  the  article  on  this  subject  by 
“ Harbee  ” in  your  issue  of  August  13th,  and  I admire  the 
way  he  tests  his  feed  water  for  salt. 

It  is  very  important  to  be  able  to  check  the  starting  of  a 
leakage  in  a condenser  when  the  circulating  water  is  taken 
from  a tidal  river  where  the  water  is  salt,  but  there  is  an 
objection  to  all  leakage  tests  as  far  as  I know,  and 
that  is,  they  do  not  give  a continual  record  such  as 
would  draw  attention  to  a tube  going  wrong,  unless  a test 
happened  to  be  applied  exactly  at  that  time.  It  is  more 
than  likely  the  first  indication  would  be  the  feed-water 
tanks  overflowing,  and  perhaps  the  boilers  primiDg,  due  to 
the  large  quantity  of  salt  water  drawn  through  the  bad  tube 
by  the  air  pump. 

Another  leakage  or  loss  in  a condenser  is  a drop  in 
vacuum,  due  to  leaky  joints,  and  more  often  due  to  dirty 
tubes.  This  loss  in  a turbine  station,  unless  great  care  is 
taken,  may  amount  to  a serious  item  in  the  economical 
running  of  the  turbines. 

It  is  a good  plan  to  have  a barometer  in  the  engine 
room  and  a mercury  column  to  each  condenser  ; also  means 
should  be  provided  to  take  a weekly  test  of  four  hours’ 
duration,  with  10-minute  readings  of  the  load  on  the 
turbine,  vacuum  in  the  condenser,  temperatures  of  steam 
inlet,  outlet,  water  inlet  and  outlet  on  the  condenser,  as  by 
these  means  the  engineer  has  a record  of  the  working 
efficiency  of  his  condensers. 

The  writer  has  several  large  condensers  qndcr  his  care, 
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the  tubes  of  each  condenser  are  brushed  and  steamed  out 
about  every  four  or  five  weeks,  and  a water  test  at  a pressure 
of  25  lb.  per  sq.  in.  applied  on  the  outside  of  the  tubes  ; 
this  pressure  is  slightly  above  the  circulating  water  pressure 
plus  the  vacuum  pressure,  and  shows  up  any  leakage. 

Perhaps  some  reader  could  describe  a reliable  method  of 
detecting  salt,  and  continually  recording  on  a chart,  similar 
to  a volt  or  CO,  recorder  chart,  the  state  of  the  feed  water. 

William  Middleton,  A.M.l.E.E. 

Xewcastle-on-Tyne, 

August  16///, '1909. 


Electric  Meters. 

We  have  noted  with  interest  the  article  in  your  issue 
of  June  18th  by  Mr.  Rankin  Kennedy,  “ Mercury  Motor 
Continuous-Current  Electricity  Meters,”  and  in  your  issue 
of  June  25th,  by  Mr.  W.  Fennell,  on  “ Temperature  Errors 
in  Shunted  Ammeters.” 

Referring  to  the  former  article  in  regard  to  mercury 
motor-meters,  we  take  the  liberty  of  sending  you  under 
separate  cover,  descriptive  matter  in  regard  to  the  mercury 
motor-meters  which  we  have  made  in  this  country  for  a 
number  of  years,  as  we  believe  this  matter  may  be  of 
interest,  since  our  meters  embody  some  of  the  improve- 
ments that  Mr.  Kennedy  speaks  of  as  desirable,  and  parti- 
cularly the  separate  brake  feature.  We  would  also  draw 
your  attention  to  the  fact  that  we  have  perfected  and  have 
manufactured  many  thousands  of  a.c.  watt-hour  meters  of  the 
mercury-motor  type,  these  being,  so  far  as  we  know,  the  only 
ones  manufactured. 

Pieferring  to  the  other  article,  by  Mr.  Fennell,  we  beg  to 
say  that  we  have  devoted  a great  deal  of  attention  to  the 
matter  of  eliminating  the  error  produced  by  thermo-electric 
effect  in  the  junctions  of  resistance  metal  and  copper  or 
in  shunts  with  our  large  capacity  d.c.  meters,  and 
overcome  this  difficulty  very  satisfactorily  by  taking 
ihunt  leads  off  the  end  blocks  of  the  shunts  through 
long  strips  of  the  same  material  as  the  resistance  metal  in 
the  shunt,  so  that  any  heating  effect  setting  up  a thermo- 
electric potential  between  the  alloy  metal  of  the  shunt  itself 
and  the  end  blocks,  is  off  set  by  an  opposing  and  practically 
equal  potential  set  up  between  the  end  block  and  the  alloy 
strip  leading  off  from  it  to  the  shunt  cable.  By  having 
this  strip  of  sufficient  length  and  properly  proportioned  to 
dissipate  the  heat  transmitted  to  it  from  the  shunt,  there  is 
practically  no  thermo-electric  effect  set  up  between  the  strip 
and  the  copper  in  the  cable  where  they  are  joined  together, 
thus  giving  very  satisfactory  results  with  the  combination  of 
shunt  and  ampere-hour  meter  or  watt-hour  meter  operated 
frcm  it,  even  where  considerable  difference  in  temperature 
between  the  two  ends  of  the  shunt. 

Sangamo  Electric  Co., 

R,  C.  Lanphier,  Secretary. 

•Springfield,  111.,  U.S.A., 

Avgust  6/A,  1909. 


Technical  Classes  Wanted  in  the  Daytime. 

It  has  occurred  to  me  that  those  people  who  would 
possibly  use  the  evening  classes  of  our  technical  schools  most 
are  more  or  less  debarred  at  present,  owing  to  the  fact  of 
being  on  **  shift  ” work,  as,  for  instance,  the  great  number 
of  power  house  and  sub-station  employes  of  our  several  large 
systems  here  in  London. 

Many  men  I have  met  have  expressed  the  same  surprise 
83  myself,  that  none  of  the  metropolitan  technical  institu- 
tions cater  for  these  men. 

I am  sure  many  would  welcome  any  suggestion  you  would 
make  as  to  the  formation  of  such  classes. 


Clifford  C.  H.  Brazier. 

London,  August  11/A,  1909. 

i.The  difficulty  mentioned  by  our  correspondent  has  often 
come  under  our  notice,  and  is  well  worthy  of  the  attention 
of  the  educational  authorities.  But  unless  there  is  evidence 
of  a widespread  demand  for  a remedy,  it  is  not  likely  that 
Ive  steps  will  be  taken  to  provide  it  ; we  shall  there- 
in glad  to  receive  the  names  of  any  of  our  readers  who 
? to  take  advantage  of  such  classes,  for  our  own  in- 
, and  if  sufficient  support  is  forthcoming,  we  shall  be 
do  what  we  can  to  further  the  proposal.. — Eds.  E.R.J 


PROCEEDINGS  OF  INSTITUTIONS. 

The  Electrolytic  Theory  of  the  Corrosion  of  Iron. 

By  William  H.  Walker  (Beaton,  U.S.A.). 

(. Abstract  of  paper  read  before  (he  Ikon  and  Steel  Institute, 
May , 1909.) 

When  a salt  dissolves  in  water,  a certain  proportion  of  the 
difcsolved  molecules  are  regarded  as  dissociated  or  broken  up  by  the 
water  into  component  parts  called  ions.  These  parts  of  molecules 
may  be  made  up  of  a single  atom,  or  a group  of  atoms,  but,  as 
individuals,  differ  from  real  atoms  in  that  they  carry  relatively 
large  charges  of  electricity.  Water  itself  is  somewhat  dissociated 
into  two  ions  oppositely  charged — the  positive  hydrogen  ion  com- 
posed of  one  atom  of  hydrogen,  and  the  negative  hydroxyl  ion 
composed  of  one  atom  each  of  oxygen  and  hydrogen. 

Every  metal  when  placed  in  water,  or  under  such  conditions  that 
a film  of  water  may  condense  upon  it,  tends  to  dissolve  in  the 
water,  or,  in  other  words,  to  pass  from  its  atomic  or  metallic  con- 
dition into  its  ionic  condition.  As  the  atom  of  metal  passes  into 
the  water,  it  assumes  a positive  charge  of  electricity,  leaving  the 
metallic  mass  from  which  it  separated  chatged  negatively  ; this 
property  or  escaping  tendency  of  the  metal  is  termed  its  solution 
pressure.  It  is  obvious,  however,  that  this  action  can  continue  for 
only  a short  time  ; owing  to  the  fact  that  the  mass  of  metal  and 
solution  are  of  opposite  polarity,  the  electrolytic  tension  becomes 
so  great  that  no  more  atoms  can  escape  to  the  ionic  state,  and  the 
solvent  action  ceases. 

When  a strip  of  pure  iron  comes  into  contact  with  water,  it  sends 
into  the  water  iron  atoms  in  the  form  of  positively  charged  ions. 
Hydrogen  as  a metal  has  a much  smaller  solution  pressure  than 
iron,  and  hence  an  equivalent  number  of  hydrogen  ions  plate  out 
on  the  iron  strip  (leaving  the  free  hydroxyl  ions  with  their 
negative  charges  to  balance  the  iron  ions  with  their  positive 
charges),  and  an  electric  current  flows  from  the  iron  by  means  of 
the  iron  ions  to  the  solution,  and  by  meanB  of  the  hydrogen  ions 
from  the  solution  back  to  the  iron  again,  thus  completing  the 
circuit.  But  the  deposited  hydrogen  is  a high  insulator — a film  of 
gas  which  offers  a great  resistance  to  the  flow  of  the  current. 
Hence,  although  in  the  case  of  the  iron  strip  in  water  all  the  con- 
ditions for  continuous  solution  are  present,  owing  to  the  resistance 
offered  by  the  deposited  hydrogen  film  (called  polarisation)  the 
action  must  cease. 

The  solution  of  the  iron,  in  the  first  instance,  depends  upon  the 
number  of  the  hydrogen  ions  present.  This  number  of  hydrogen 
ions,  or  the  concentration  of  these  ions,  is  increased  by  the  addition 
of  any  acid.  So  weak  an  acid  as  carbonic  increases  the  number, 
but  to  a relatively  small  amount ; while  a strong  acid,  like  hydro- 
chloric or  sulphuric,  adds  to  the  number  to  such  an  extent  that  the 
solvent  action  becomes  violent,  and  the  deposited  hydrogen  comes 
off  as  a stream  of  gas. 

It  was  formerly  thought  that  the  action  of  oxygen  as  a factor 
necessary  in  corrosion  was  simply  to  oxidise  the  iron  ions  thrown 
into  solution,  and  to  precipitate  them  as  rust.  While  it  is  true  that 
this  reaction  does  take  place,  and  is  indeed  the  most  striking 
function  that  oxygen  performs,  it  is  in  reality  a secondary  one, 
which  is  simply  incidental  to  corrosion  and  not  a necessary  part  of 
the  action.  Its  real  accelerating  effect  is  due  to  the  fact  that  it 
depolarises  the  hydrogen  which  is  set  free  by  the  reaction,  and 
separates  out  on  the  metallic  iron. 

Before  iron  can  form  rust  it  must  first  pass  into  solution,  and  in 
so  doing  cause  an  electric  current  to  flow  from  the  iron  at  that 
point  to  the  iron  at  some  other  point ; any  circumstance  which  will 
aid  the  flow  of  this  current  will  accelerate  the  solution  of  the  iron. 
In  other  words,  any  difference  in  potential  which  may  exist  upon 
the  surface  of  the  iron  will  in  itself  cause  a flow  of  electricity 
which  will  result  in  a solvent  action  on  the  iron.  Such  differences 
of  potential  inevitably  result  from  a segregation  or  uneven  distri- 
bution of  any  impurities  which  the  iron  or  steel  may  contain. 
Hence  we  Bhould  expect  that  the  speed  of  corrosion  would  increase 
in  accordance  with  the  percentage  of  impurities  present.  It  has 
been  found  that  a steel  made  under  such  conditions  that  the  total 
impurities  are  reduced  to  not  over  0‘05  per  cent,  resists  corrosion  to 
an  extent  equal  to  the  iron  of  our  forefathers. 

8ince  iron  can  pass  into  solution  only  by  assuming  the  ionic  form, 
and  having  at  the  same  time  an  equivalent  amount  of  hydrogen 
pass  from  the  ionic  condition  to  the  gaseous  state,  the  speed  of  the 
reaction  will  depend  upon  the  number  of  hydrogen  ions  present  in 
the  solution.  The  effect  of  free  acids  has  already  been  noted  ; but 
the  presence  of  any  material,  such  as  alum  or  magnesium  chloride 
when  subjected  to  pressure,  or  other  materials  which  by  hydrolysis 
will  form  an  acid,  will  also  accelerate  corrosion. 

If,  on  the  other  hand,  the  hydrogen  concentration  be  reduced, 
the  corrosion  of  the  iron  will  also  be  decreased.  Such  a condition 
may  be  most  easily  realised  by  adding  to  the  water  a Btrong  alkali, 
which,  owing  to  the  presence  of  a laige  number  of  hydroxyl  ionB, 
decreases  thereby  the  number  of  the  hydrogen  ions. 

This  fact  has  an  important  bearing  upon  the  question  which  has 
been  lately  much  discussed  as  to  whether  concrete  will  protect  iron 
from  corrosion.  Inasmuch  as  Portland  cement,  when  it  sets  or 
hardens,  liberates  a large  quantity  of  caustic  lime,  which  is  a strong 
alkali,  and  since  good 'concrete  is  therefore  saturated  with  this 
Btrong  alkali,  the  answer  to  the  question  must  be  in  the  affirmative. 
Iron  or  steel  will  not  corrode  when  embedded  in  concrete.  But 
caustic  lime  is  soluble  in  water,  and  poorly  made  concrete  is  not 
impervious  to  water.  Therefore,  if  iron  be  embedded  in  concrete 
through  which  water  at  any  time  be  allowed  to  percolate,  this 
calcium  hydrate  will  be  slowly  but  surely  dissolved  and  washed 
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away,  and  with  it  will  disappear  the  inhibiting  action  of  the  con- 
crete, and  iron  embedded  therein  will  surely  rust.  To  ensure 
absolute  protection  of  the  reinforcing  members  of  concrete  con- 
struction, therefore,  such  concrete  must  be  sufficiently  dense  and 
carefully  made  to  render  it  practically  waterproof.  This  is  not  an 
impossible  condition. 

The  fact  that  the  presence  of  a metallic  iron  surface  accelerates 
the  corrosion  of  zinc  has  an  important  bearing  upon  the  protection 
of  such  a structure  as  barbed  wire  fencing  or  any  structure  where 
both  an  iron  and  zinc  surface  are  exposed.  In  making  barbed  wire 
fencing,  for  example,  the  wire  is  first  galvanised  and  then  wound 
into  fencing,  the  cross  wires  forming  the  barbs  being  cut  at  an  angle 
in  order  to  make  a pointed  barb.  This  frephly  cut  surface  of  iron 
is  thus  exposed,  and  so  furnishes  just  the  surface  required  for  de- 
polarising the  zinc  surface,  and  thus  greatly  increases  the  rapidity 
with  which  the  zinc  coating  will  corrode.  As  the  zinc  coating 
recedes  from  the  iron  surface,  the  latter  rusts  on  account  of  the  low 
conductivity  of  the  water  film  on  the  two,  and  hence  the  explana- 
tion of  why  deterioration  of  a barbad  wire  fence  always  starts  at 
the  barbs  and  travels  from  there  along  the  strands.  It  also 
shows  the  necessity  of  protecting  those  places  on  a galvanised 
structure  from  which  the  zinc,  from  whatever  cause,  has  been 
removed. 

Since  oxygen  is  necessary  to  ensure  the  continuous  removal  !of 
the  hydrogen  film,  it  is  obvious  that  if  no  oxygen  be  allowed 
to  reach  the  iron  through  the  water,  no  corrosion  can  take  place. 
This  fact  teaches  us  much  regarding  the  corrosion  of  boiler  shells 
and  tubes.  Pitting  may  be  entirely  avoided  if  the  air  be  removed 
from  the  feed  water  before  its  introduction  into  the  boiler.  This 
may  best  be  done  by  the  employment  of  an  open  feed  water  heater, 
or,  what  is  better  still,  a feed  water  heater  connected  to  the  dry 
vacuum  pumps  of  the  condenser.  If  such  treatment  is  not  possible, 
the  air  may  be  removed  from  the  feed  water  by  drawing  the  water 
through  a closed  box  containing  scrap  iron  ; the  oxygen  in  the  water 
is  then  used  up  in  corroding  the  scrap  iron  instead  of  the  boiler 
tubes.  Or,  the  oxygen  in  the  water  may  be  absorbed  by  feeding 
into  the  boiler  with  the  water  a very  small  quantity  of  an  alkaline 
solution  of  a tannin  material.  Such  a solution  of  alkaline  tannate 
will  break  up  under  the  pressure  and  temperature  of  the  boiler, 
with  a formation  of  a pyrogallate  of  the  alkali,  and  this  rapidly 
absorbs  the  oxygen.  Soda  ash,  or  rather  alkali,  is  of  course  useful, 
but  not  because  of  its  effect  upon  the  oxygen  content,  but  because, 
as  has  already  been  explained,  corrosion  is  inhibited  by  thus 
decreasing  the  hydrogen  ion  concentration  of  the  water. 

The  author  has  shown  that  “ mill  scale  ” or  magnetic  oxide  of 
iron  is  strongly  electro-negative  to  iron.  Since  mill  scale  is 
insoluble  in  water  and  cannot  of  itself  enter  into  the  reaction,  its 
only  function  must  be  analogous  to  that  of  platinum  or  other 
insoluble  conductor  of  this  kind,  viz.,  to  furnish  a surface  on  which 
the  hydrogen  liberated  by  the  dissolving  iron  can  separate  and  be 
catalytically  oxidised  to  water  again.  This  is  also  true  of  the  black 
oxide  protective  coatings  sometimes  used  upon  iron  and  steel,  as, 
for  example,  that  of  the  Bower-Barf  process.  Just  as  is  the  case  in 
mill  scale,  these  coatings  are  very  serviceable  so  long  as  the  whole 
coating  is  intact.  But  as  soon  as  a portion  of  the  metallic  iron  is 
exposed,  this  portion  corrodes  all  the  more  rapidly  on  account  of 
the  presence  of  the  surface  of  scale  on  which  the  oxidation  of  the 
hydrogen  and  consequent  depolarisation  can  go  on.  The  inevitable 
result  is  that  a pit  forms  at  the  exposed  point  and  grows  deeper 
and  more  marked  in  proportion  as  the  scale  is  dense  and  closely 
adherent  to  the  iron  surface.  Hence,  if  it  were  possible  to  remove 
the  mill  scale  entirely  from  steam  boiler  tubes,  for  example,  pitting 
would  be  largely  eliminated,  and  the  life  of  the  tubes  prolonged. 


Energy  Consumption  of  Tramcars. 

By  R.  S.  Pilcheb. 

( Abstract  of  paper  read  before  the  Scottish  Tbamway  Officials’ 
Association  at  Aberdeen , May,  1909.) 

The  cost  of  electricity  may  decide  the  question  of  a profit  or  loss 
on  the  working  of  a tramway  system.  In  Aberdeen  the  cost  of 
energy  averages  ITOd.  per  unit,  and  the  energy  consumed  works 
out  at  1 25  units  per  car-mile,  making  a cost  of  l’37d.  per  mile  run. 
The  proportion  of  this  to  our  working  expenses  is  23  per  cent.,  or 
more  than  half  the  cost  of  wages.  This  large  item  of  expenditure 
can  be  regulated  to  a very  great  extent  by  systematic  supervision 
over  the  men. 

I believe  the  records  of  most  towns  in  the  United  Kingdom  and 
Ireland  show  an  increase  year  by  year  in  the  consumption  of 
energy  per  car-mile,  chiefly  owing  to  track  and  car  equip- 
ments becoming  older,  and  the  great  addition  there  has  been 
in  recent  years  in  the  number  of  top-covered  carB  in  use.  I 
believe  the  increase  through  top  covers  is  due,  not  so  much  to  the 
actual  weight  of  the  cover,  as  to  the  extra  carrying  capacity  of  the 
car  in  wet  weather,  and  in  consequence,  the  greater  number  of  stops 
that  the  car  has  to  make  in  a given  time. 

In  Aberdeen  the  routes  which  use  the  most  energy  are  not 
always  thoBe  routes  which  have  the  steepest  gradients ; the  speed 
of  the  car  and  the  number  of  stoppages  have  a material  effect  upon 
the  consumption. 

My  own  impression  is  that  any  system  of  electric  tramways 
which  has  no  special  system  of  checking  energy  consumption,  will 
use  at  least  5 per  cent,  more  energy  per  car-mile  than  a By  stem 
which  has  a systematic  check  upon  its  drivers.  Five  years  ago  I 
experimented  on  one  of  the  English  tramway  systems  with  a view  to 
saving  energy,  and  by  instructing  the  motormen  in  the  series- 
parallel  system  of  controlling  motors  and  by  showing  how  it  was 
possible  to  save  energy  without  decreasing  the  speed  of  cars,  a 


reduction  of  over  7 per  cent,  was  made.  In  Aberdeen  I started  a 
similar  system  three  years  ago,  which  has  been  very  successful. 
In  the  first  place,  each  motorman  is  thoroughly  instructed  in  the 
series  parallel  system  of  control  by  means  of  diagrams.  The 
motormen  seem  to  have  great  difficulty  in  realising  how  it  is  that 
parallel  consumes  so  much  more  than  series,  and  especially  how  the 
first  notch  in  series  and  the  first  notch  in  parallel  consume  more 
than  the  second  and  third  notches. 

Each  man  is  instructed  how  to  use  the  momentum  of  his  car  to 
the  best  advantage,  and  to  keep  up  the  same  speed  with  less  use 
of  the  parallel  notches  of  the  controller.  The  men  are  also  instructed 
not  to  run  their  cars  on  parallel  unless  they  have  sufficient  clear 
space  ahead  to  get  the  full  benefit  in  speed  of  the  extra 
consumption. 

All  the  motormen  are  informed  of  the  cost  of  energy,  and  it 
never  fails  to  impress  them,  because  they  previously  did  not  appear 
to  realise  that  electricity  cost  anything. 

After  having  been  thoroughly  instructed  in  the  office,  each  man 
is  given  a printed  instruction  paper,  which  shows  where  he  should 
be  running  in  parallel  and  where  in  series,  also  where  he  should  be 
coasting.  He  soon  learns  the  instructions,  and  gets  into  the  habit 
of  abiding  by  them.  All  our  drivers  are  kept  to  their  respective 
routes,  otherwise  I could  not  expect  them  to  know  the  routes  so 
well.  A tactful  inspector  is  put  on  the  road  to  see  that  the  men 
carry  out  their  instructions. 

Previously  to  this  system  being  introduced  into  Aberdeen,  the 
rise  in  energy  consumption  each  year  had  varied  between  6 and 
12  per  cent,  per  car-mile  ; immediately  it  was  introduced  there  was 
a reduction  in  the  first  year  of  6 per  cent,  on  the  previous  year,  in 
addition  to  which  the  gradual  increase  was  checked.  Since  then 
we  have  maintained  the  same  consumption  per  car-mile  for  three 
years,  and  as  we  have  been  adding  to  the  number  of  top-covered 
cars  at  the  rate  of  six  each  year,  I consider  that  this  is  equivalent 
to  a gradual  reduction. 

During  the  last  few  months  we  have  had  a few  ampere-hour 
meters  in  use,  one  meter  being  placed  on  each  route,  and  there  has 
been  a further  decrease  in  the  consumption  of  energy.  I intend  to 
ask  the  Committee  for  one  meter  for  each  service  car.  The  con- 
sumption of  energy  on  each  route  is  recorded,  a sense  of  healthy 
rivalry  thus  being  created  between  the  men  on  each  of  the  routes. 
Although  these  meters  have  only  been  in  use  for  three  months,  they 
have  already  more  than  paid  for  themselves.  The  main  point  is 
to  get  the  men  interested  in  the  subj  ect,  and  when  they  understand 
they  will  certainly  reduce  the  consumption  of  energy. 

In  Aberdeen,  simultaneously  with  the  introduction  of  systematic 
supervision  of  the  drivers,  1 noticed  a great  improvement  in  the 
time-keeping  of  cars ; also,  which  is  very  important,  there  was  a 
great  reduction  in  motor  troubles,  the  number  of  armatures  in  for 
repairs  being  greatly  decreased.  The  car  repairs  last  year  stood  at 
-36d.  per  car-mile,  and,  I believe,  this  is  largely  owing  to  the 
reduction  in  energy  consumed. 


The  Bristol  Recording  Pyrometer. 

By  Pbboy  Longmuib,  B.Met.,  and  Thomas  Swihden,  B.Met. 

(Sheffield). 

{Abstract  of  paper  read  before  the  Ieon  and  Steel  Institute, 

May,  1909.) 

The  Bristol  low-resistance  ther mo- electric  pyrometer  is  designed 
to  meetthe  severe  conditions  of  ordinary  shop  use.  Platinum  thermo- 
couples have  a comparatively  short  life  when  used  in  flues,  gas 
mains,  or  similar  situations,  and  even  in  oxidising  atmospheres, 
such  as  annealing  furnaces  for  the  pioduction  of  malleable  cast-iron, 
the  cost  of  the  platinum  thermo-couples,  when  continuously  used, 
is  an  appreciable  factor  per  ton  of  castings  annealed.  One  dis- 
tinguishing feature  of  the  Bristol  pyrometer  is  the  use  of  an  in- 
expensive thermo- element.  The  electromotive  force  of  these 
thermo-couples  is  much  greater  than  that  developed  by  platinum 
alloys  ; hence,  a Weston  milli- voltmeter  replaces  the  delicate  high- 
resistance  instrument  essential  to  platinum  couples. 

The  thermo  couple  wires  are  insulated  by  asbestos  cord,  and 
then  coated  with  carborundum  paint,  further  protection  being 
afforded  by  means  of  a metallic  tuba.  The  couple  wires  are  com- 
paratively thick  (about  No.  5 gauge),  hence  the  difficulty  arising 
from  variations  in  the  resistance  of  the  thermo- element  with 
varying  temperature  is  almost  eliminated. 

The  various  connecting  cables  are  fitted  with  terminals  of  special 
design,  by  means  of  which  it  is  almost  impossible  to  connect  up 
incorrectly.  One  couple  actuates  both  indicator  and  recorder, 
hence  the  former  is  placed  near  the  furnace,  and  the  latter  in  any 
position  accessible  to  the  management.  The  switchbox  included  in 
the  system  contains  compensating  resistances,  so  that  switching  out 
either  indicator  or  recorder  does  not  affect  the  reading  of  the  one 
remaining  in  the  circuit. 

The  recorder  presents  many  interesting  features.  The  records 
are  made  on  a smoked  chart,  graduated  in  time  and  degrees  0.  or 
degrees  F.  The  chart,  set  to  correspond  to  the  time  of  the  day, 
is  revolved  by  clockwork,  and,  at  short  intervals,  is  brought  in 
contact  with  the  pointer  of  a milli-voltmeter  actuated  by  the 
thermo-electric  current.  This  vibration  eliminates  friction  between 
the  pointer  and  chart,  but  the  intervals  are  so  short  that  a continu- 
ous line  results.  The  chart  giveB  a 24-hours’  record,  and  is  entirely 
visible,  so  that  at  any  time  temperatures  may  be  read  directly  from 
the  recorder.  The  charts  are  subsequently  fixed  by  soaking  for  a 
few  seconds  in  a fixative,  and,  after  drying  almost  spontaneously, 
are  quite  hardened,  and  may  be  filed  for  reference.  The  net 
electromotive  force  produced  in  any  theimo-electrio  circuit  is 
dependent  on  the  difference  in  temperature  of  the  hot  and  cold 
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junctions.  Many  instruments  are  calibrated  and  supplied  to  read 
correctly  with  a cold- junction  temperature  of  from  15°  to  20®  0. ; 
others  neglect  the  cold-j  unction  entirely.  Bristol  has  designed  a 
unique  "compensator,”  which  will  automatically  correct  for  varia- 
tions in  temperature  of  the  cold  junction.  This  consists  of  a glass 
bulb  with  a short  stem,  into  which  two  platinum  wires  are  fused. 
These  are  in  turn  connected  with  the  bore  of  the  stem  by  a loop  of 
fine  platinum  wire.  The  compensator  is  placed  in  the  circuit  at  the 
cold  junction,  and  it  will  be  seen  that,  if  the  temperature  rises,  the 
mercury  in  the  bulb  will  rise  up  the  stem,  thus  cutting  out  a certain 
portion  of  the  platinum  wire,  and  therefore  reducing  the  resistance 
of  the  circuit.  The  compensator  is  so  calibrated  that  for  a given 
circuit  the  reduction  in  resistance  just  counterbalances  the  diminu- 
tion in  electromotive  force  due  to  the  rise  in  temperature  of  the 
cold  junction. 

The  apparatus  was  set  up  to  record  hot-blast  temperatures  of  the 
No.  5 furnace  belonging  to  the  Sheepbridge  Coal  and  Iron  Co., 
Ltd.,  Chesterfield.  A platinum  thermo-couple  leading  to  a 
Roberts-Austen  pyrometer  is  permanently  installed  in  the  same 
blast  main,  but  the  two  couples  were  some  distance  apart. 

The  recorder  commenced  on  May  26th,  1908,  and  shortly  after 
commencing,  the  temperature  read  from  the  recorder  was  610°  C., 
against  615°  C.  by  the  Roberts-Austen  instrument.  The  recorder 
worked  well,  and  charts  are  to  hand  giving  a continuous  record  of 
the  blast  tempeiature  up  to  the  end  of  July.  During  August  the 
furnace  was  damped  down  owing  to  a strike. 

Comparisons  made  during  the  test  run  showed  good  agreement 
in  readings  obtained.  The  instrument  used  by  the  authors  was 
calibrated  for  a normal  cold-j unction  temperature  of  25°  C.,  and 
had  no  compensator  in  the  circuit. 

The  complete  installation  wa3  removed  to  the  authors’  laboratory 
on  September  23rd,  1908,  in  order  to  restandardise,  and  thereby 
ascertain  the  effect  of  continuous  exposure  in  a temperature  range 
of  600“  to  700°  C.  Visual  examination  of  the  thermo-couple  and 
protecting  tube  showed  no  change  in  condition.  Comparison  with 
a previously  standardised  platinum-iridium  thermo-couple  in  a 
temperature  range  up  to  900°  C.  gave  remarkably  concordant 
results. 

The  results  stow  that  under  the  conditions  described  the  thermo- 
electric properties  of  the  couple  have  not  been  materially  affected. 
Accuracy  has  been  maintained,  and  the  indications  are  that  the 
couples  will  give  extremely  good  life.  The  mechanism  of  the 
recorder  is  admirably  suited  to  works  conditions.  The  real  trouble 
in  the  case  of  most  recorders,  that  of  vibration  and  shock,  is 
practically  overcome. 


TRADE  REVIVING. 


Our  recent  comments  on  the  signs  of  trade  revival,  and  our 
quotation  of  the  views  expressed  by  different  authorities  on 
their  own  available  evidences  in  that  connection,  showed  a 
gradual  return  of  that  spirit  of  greater  confidence  and  hope- 
fulness which  is  so  necessary  in  order  that  new  enterprises 
may  be  entered  upon,  old  ones  resumed,  and  a more  exten- 
sive interchange  of  manufactures  may  proceed  between  the 
traders  of  various  nations.  Since  those  articles  appeared 
there  have  been  issued  two  monthly  returns  of  our  imports 
and  exports.  The  June  returns  showed  an  advance  of 
£5,585,963  in  imports,  and  £764,836  in  exports,  with  an 
increase  of  £1,936,293  in  re-exports,  as  compared  to  June 
last  year.  The  July  figures  show  an  advance  of  £3,547,573 
in  imports  as  compared  to  the  corresponding  month  of  1908, 
while  the  exports  increased  by  £1,781,515,  and  the 
re-exports  by  £1,063,303.  The  electrical  exports  shared  in 
the  increases  in  both  months.  From  many  foreign 
countries  further  reports  have  been  received  showing  that 
trade  generally  is  very  substantially  reviving,  and  the 
effects  are  being  felt  here.  Important  contracts  have 
been  booked  by  British  works  in  the  provinces,  and  new 
important  shipbuilding  and  other  undertakings  of  our  own 
are  actually  placed  or  now  being  put  out  to  tender.  We 
make  no  attempt  to  prophesy,  but  w e hope  that  this  is  but 
the  small  beginning  of  a real  turn  in  the  tide  leading  all 
the  branches  of  British  trade  and  manufacturing  back 
gradually,  and  without  any  unwise  forcing  or  booming,  to  a 
period  of  lasting  prosperity  for  employers,  and  opportunities 
for  honest  and  contented  labour  on  the  part  of  all  classes 
of  the  community. 


Middlesbrough. — A transporter  bridge  across  the  River 
Tees  ig  about  to  be  provided  by  the  Corporation.  The  structure 
is  being  supplied  by  the  Cleveland  Bridge  and  Engineering  Co., 
and  is  somewhat  similar  to  the  earlier  bridges  of  this  type  at  New- 
port  and  Widnes.  The  travelling  car  will  be  operated  electrically, 
itner  from  the  car  itself  or  from  the  shore ; it  is  designed  to 
accommodate  600  passengers  and  one  tramway  car. 


PARLIAMENTARY. 


Tramways  Confirmation  Orders.— On  Thursday  of  last  week 
the  Tramways  Confirmation  Orders  Bill  came  before  the  Unopposed 
Committee  of  the  House  of  Commons.  Mr.  Bonner  Moiris,  of  the 
Board  of  Trade  explained  that  the  Order  confirmed  provisional 
orders  granted  by  the  Board  of  Trade  in  the  case  of  Bolton 
Corporation  for  the  construclion  of  about  3 miles  of  tramway  : 
Keighley  Corporation  just  over  a mile:  Morecambe  Corporation 
about  2 miles:  Portsmouth  Corporation  a mile, and  the  Whitworth 
U D.C.  about  3^  miles.  The  Bill  was  ordered  to  proceed. 

Electric  Lighting  Orders.— The  Bill  for  the  confirmation  of 
orders  granted  by  the  Board  of  Trade  in  respect  to  certain  towns,  on 
Thursday  of  last  week  passed  the  House  of  Commons  Committee  on 
Unopposed  Bills.  The  measure  enables  the  Chesham  Electric 
Light  and  Power  Co.  to  include  the  urban  district  of  Great  Beik- 
bampstead  and  parts  of  the  rural  district  of  Berkhampstead  and 
Amersham  within  their  area;  it  gives  power  to  the  U.D.C.  of 
Cleethorpes  to  extend  the  time  with  regard  to  the  construction  of 
works  authorised  under  their  order  of  1900 ; grants  an  Electric 
Lighting  Order  to  the  Herne  Bay  U.D.C  ; extends  the  area  of  the 
Hiadhead  and  District  Electric  Power  Co.  to  include  portions  of 
the  rural  districts  of  Parnham,  Hambledon,  AUod,  Watersfield  and 
Midhurst,  and  grants  a Provisional  Order  to  Messrs.  Christie  Bros., 
of  Chelmsford,  in  respect  to  Holsworthy  in  the  county  of  Devon. 

Royal  Assent. — The  following  Acts  have  received  the  Roya^ 
Assent. — 

Electric  Lighting  Order  Confirmation  (No.  2)  Act,  1909. 

York  Town  and  Blackwater  Gas  (Electric  Lighting  Sc.)  Act,  1909. 

Preston,  Chorley-and  Horwich  Tramways  Act,  1901. 

County  of  Dui'ham  Electric  Power  Supply  Act,  1909. 

Southport  and  Lytham  Tramroad  (Abandonment)  Act,  1909. 

Wallasey  Tramways  and  Improvements  Act,  1909. 

Folkestone,  Sandgate  and  Hythe  Tramways  Act,  1909. 

Aldershot  Gas,  W ater  and  District  Lighting  Act,  1909. 

Oxford  and  District  Tramways  Act,  1909. 

Gateshead  and  District  Tramways  Act,  1909. 

Central  London  Railway  Act,  1919. 

Holywood  Tramways  Act,  1909. 

L.C.C.  (Tramways  and  Improvements)  Act,  1009. 

West  Kent  Electric  Power  Act,  1909. 

Torquay  aitd  Paignton  Tramways  Act,  1909. 


ENGINEERING  CORRESPONDENCE. 


[communicated.] 


A whites  in  these  columns  recently  touched  upon  some  interesting 
points  in  the  handling  of  correspondence  on  its  reception,  and  it 
may  not  be  out  of  place  to  enlarge  the  theme  somewhat.  Viewed 
in  the  light  of  several  years’  experience  of  a bulky  mall,  in  and 
out,  it  is  fairly  evident  that  this  is  a rather  neglected  item  in  the 
routine  of  a great  many  houses.  A few  instances  may  be  cited  ; 
who  with  anything  of  a widespread  connection  does  not  know 
them  ? 

There  is  the  one-man  firm— often  a most  desirable  customer,  be 
it  said— who  corresponds  on  his  billheads  witn  bad  ink,  and  worse 
pen  ; a3  his  epiBtles  are  usually  brief,  he  is  to  be  preferred  to,  say, 
the  bead  of  the  medium-sized  concern  who  writes  letters  with  his 
own  hand.  This  gentleman  is  sometimes  voluble,  and  one  feels 
quite  dazed  after  a page  or  two  of  if.  Then  we  have  the  multi- 
graph book  enthusiast ; the  trouble  here  is  that  the  carbon  paper 
is  usually  renewed  with  the  book,  and  at  about  page  70  the  com- 
munication is  almost  unreadable.  Again,  the  hand-written  missive, 
fairly  written  but  press  copied ; the  result  is  often  fearful  to 
behold. 

To  come  to  the  now  more  general  type-written  document,  as  in 
the  case  of  hand- written  matter,  a great  source  of  annoyance  is  the 
badly  press-copied  letter.  There  is  no  doubt  that  the  best  method 
of  recording  correspondence  is  by  means  of  loose  carbon  copies, 
which  are  made  by  the  one  operation  of  writing.  Probably  the 
net  saving  in  time  is  small,  as  the  sorting  and  tiling  of  loose  copies 
takes  about  the  same  time  as  copying  and  indexing  in  books.  We 
are  looking  from  the  recipient’s  side,  however,  and  the  carbon- 
copy method  ensures  that  the  original  written  matter  will  be 
clean  and  legible.  As  an  abuse  of  this  method  may  be  instanced 
the  inquiry  Bent  to  two  or  three  firms  in  common,  and  typed 
at  one  operation  by  means  of  carbon  paper.  This  is  all  right  if 
the  paper  is  thin  or  of  smooth  texture  ; but  some  people  revel  in 
thick,  spongy  stationery,  so  that  the  second  or  third  impression 
is  often  all  but  unreadable.  Finally,  assuming  that  the  faults 
referred  to  are  absent,  a large  proportion  of  letters  are  made 
tedious  to  read  by  poor  typing,  bad  arrangement,  mistakes,  erasures, 
alterations  and  so  on. 

Now,  we  cannot  judge  a firm’s  standing  by  their  correspondence, 
for  there  are  those  who  have  elegant  stationery  and  turn  out  neatly 
written  letters,  but  leave  their  ordinary  shareholders  in  the 
position  of  Mr.  Micawber  year  by  year.  It  is  safe  to  say,  however, 
that  a letter  Bmartly  written,  properly  arranged,  and  easily  read, 
will  command  better  attention  than  one  exhibiting  any  of  the 
defects  referred  to.  Such  as  the  latter  are  not  uncommonly  put 
aside  until  some  amount  of  leisure  can  be  devoted  to  them. 

The  point  is  well  worth  considering,  and  a good  standard  is  easily 
attained.  Much  rests  with  those  members  of  the  firm  who  have 
control  of  these  matters;  the  provision  of  a reputable  machine, 
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which  should  be  kept  in  repair  and  cared  for  generally ; also  a 
competent  and  fairly  well  educated  operator — this  is  where  a good 
deal  of  the  trouble  originates,  as  quite  a number  of  so-called  typists 
are  deficient  in  common  knowledge,  and  often  untidy  and  careless 
in  their  work. 

There  is  much  variety  in  stationery.  Printing  has  become  such  a 
fine  art  in  these  days  that  nothing  more  need  be  said  than  that  it 
should  be  possible  on  receiving  a letter  to  take  in  the  sender’s  name, 
address,  &c.,  at  a glance— this  i3the  beauty  of  the  stamped  heading, 
which  is  usually  plain  and  compact.  There  is  no  doubt  that  what 
is  known  as  quarto  or  large  po3t  is  the  most  convenient  sizaof  paper 
for  general  use,  as  the  typewriter  then  has  full  play  and  more  equal 
wear,  and  quicker  work  is  possible.  It  is  also  a comfortable  size 
for  the  recipient  to  handle,  and,  not  least  of  all,  easiest  to  file  away. 
As  to  texture,  there  are  plenty  of  good  papers  on  the  market,  and  it 
is  possible  to  write  with  a machine  on  almo3t  anything.  For 
general  correspondence  a firm’s  letter  paper  should  be  invariably  of 
good  quality,  coupled  with  the  other  desirable  features  referred  to. 

The  all-important  thing  is  the  written  matter  itself,  and  what- 
ever be  the  nature  of  this,  it  is  well  worth  giving  a little  attention 
to  style  and  punctuation.  It  must  b*  remembered  that  normally 
the  letter  is  the  accepted  means  of  intercourse,  and  as  such  should 
be  a creditable  envoy  of  the  individual  or  combined  interests  it 
represents.  An  excellent  rule  is  to  write  on  a single  subject  only 
in  any  one  letter ; this  undoubtedly  makes  for  prompt  attention  at 
the  other  end.  Another  useful  and  time-saving  practice  is  to  head 
each  letter  plainly  with  its  subject ; this  will  be  appreciated  if  we 
suppose  it  is  desired  to  refer  to  a letter  from  a firm  with  whom 
there  is  a large  correspondence.  Much  time  is  lost  by  having 
to  read  through  several  lines  of  a letter  with  no  sub- 
ject heading,  to  find  that  it  refers  to,  say,  circuit-breakers, 
when  the  matter  in  question  is  reduction  gear. 

In  conclusion,  the  object  of  these  few  notes  is  to  urge  that  as 
those  doing  business  together  usually  aim  for  promptitude  and 
accuracy,  it  is  to  their  advantage  to  pay  some  attention  to  the 
points  here  mentioned.  Perhaps  the  idea  some  writers  of  uncouth 
missives  have  in  mind  is  that  quickness  of  the  hand  deceives  the 
eye  I It  might— in  any  profession  other  than  ours. 


STOREKEEPING  FOR  AN  ELECTRICITY 
WORKS. 


By  “INTERESTED.” 

Different  people  have  different  ways  of  conducting  their 
business  ; but  when  dealing  with  the  stores  of  an  electricity 
works,  the  multifarious  goods  which  have  to  be  handled 
necessitate  one  method,  simple  and  effective.  The  following 
description  of  a system  may  prove  of  service  to  some 


No.  1. — Goods  Requisition  Book. 


Date. 

Goods 

required. 

Quantity. 

For 

works 

order 

No. 

Con- 

tractor. 

Official 

order 

No. 

Manager’s 

signature. 

Remarks. 

_ 

readers.  It  is  simple  to  put  into  execution,  and,  whilst 
including  all  that  is  really  necessary,  nothing  superfluous  is 
added. 


No.  2. — Stokes  Okdeb  Delivery  Book. 


Orders. 


Deliveries. 


A 


O 8 


6 1 


O'  I Q 


(Jomple 

tion. 


Below  will  be  found  a list  of  the  books  and  cards  forming 
the  system,  and  following  is  a narrative  description  of  each 
explaining  the  purpose  to  which  it  is  put,  and  its  position 
us  a unit  of  the  whole  scheme  : — 

No.  1. — floods  Requisition  Book. 

No.  if. — Stores  Order  Delivery  Book. 

No.  .‘5. — Stores  Received  and  Issued  Card. 

No.  I. — Stores  Received  Book. 

No.  5. — Stores  Issued  Book. 

At  first  glance  these  do  not  present  a formidable  aspect,, 
but  will  be  found  quite  sufficient  for  the  purpose.  Those 


readers  who  are  brought  into  touch  with  card  systems  will 
notice  that  one  set  of  cards  only  are  used.  Some  people  are 

No.  3. — Stores  Received  and  Issued  Card. 

INWARDS. 

Article  ' 

Quantity  

Delivered  by 


Progressive  No.  Contract  No. 

Date  of  card of  article  

£ s.  d. 

Amount  charged  . , 

Carriage 

The  above-mentioned  Ooods 

Cases 

are  in  accordance  with  our  re- 

Less  Discount 

quirements,  and  can  be  placed 

Total  Cost  . . . . 

in  Stock;. 

Rate  chargeable 

in  J.O.  book  i,* Engineer ^ 

rather  apt  to  overdo  the  card  business,  with  the  result  that 
far  too  many  cards  are  used,  meaning  a sacrifice  of  economy. 

No.  1. — Goods  Requisition  Book. — In  this  book  the  store- 
keeper enters  any  material  or  goods  required  to  be  ordered, 
either  for  new  work  or  to  replenish  the  depleted  stock. 
Whenever  necessary  the  book  is  presented  to  the  Chief  for 
signature,  and  a strict  rule  is  enforced  to  the  effect  that 
nothing  is  to  be  ordered  without  first  being  signed  for  in 
this  manner.  After  having  obtained  the  required  signature, 
the  book  passes  on  to  the  office  for  the  official  orders  to  be 
forwarded.  Should  the  Engineer  for  any  reason  refuse  to 
pass  an  item,  the  entry  stands  as  a record  of  the  storekeepers 
requisition,  which  vindicates  him  in  the  event  of  trouble 
arising  in  the  future  owing  to  the  necessary  goods  not  being 
in  stock  when  wanted  for  use.  Ordering  the  goods,  and  the 
manner  in  which  the  storekeeper  is  informed  of  the  material 
necessary  for  projected  works,  forms  part  of  the  office  system, 
and  is  not  dealt  with  here. 


No.  4. — Stores  Received  Book. 

Date  


Order 

No. 

Contractor. 

Quantity 

received. 

Description. 

Rate. 

Price  ' 
invoiced. 
£ s.  d. 

No.  2. — Stores  Order  Delivery  Book. — Each  day  it  is  the 

duty  of  the  storekeeper  to  enter  in  this  book  full  details  of 
all  orders  sent  out  the  previous  day.  By  daily  reference  to 
the  entries,  deliveries  overdue  are  noted,  and  a request  is 
sent  to  the  office  for  a letter  to  be  forwarded  hurrying 
forward  the  goods.  This  is  an  important  book,  and  a real 
trouble-saver,  as  it  ensures  the  goods  being  in  stock  when 
wanted. 

No.  3. — Stores  Received  and  Issued  Card. — Directly  any- 
thing is  received  the  storekeeper  makes  out  one  of  these 
cards,  giving  details  of  the  quantity,  quality  and  size,  and 
presents  it  to  the  head  of  the  department  responsible  for  the 
ordering  of  the  same,  whose  duty  it  then  is  to  examine  the 
goods,  and,  if  satisfactory,  to  sign  the  card,  thus  officially 
accepting  the  material.  By  this  arrangement  the  store- 
keeper is  relieved  of  any  responsibility  in  the  way  of  accept- 
ing wrong  or  inferior  stores.  The  back  of  the  card  is  ruled 
in  such  a manner  as  to  allow  entries  to  be  made  daily  or 
weekly,  as  the  case  may  be,  of  issues,  so  that  at  any  time  the 
total  on  the  back  of  the  card  subtracted  from  that  on  the 
front  (the  quantity  received)  shows  exactly  what  amount 
should  be  in  stock.  A constant  check  is  thus  kept  on  the 
goods,  and  when  stocktaking  time  arrives  it  is  only  necessary  to 
take  the  cards  and  check  each  article,  or  number  of  articles, 
in  stock,  with  the  balance  shown  on  the  card.  A little  time  then 

No.  5.— Stores  Issued  Book. 


Date 


Issued  to 
No. 

Materials. 

Required  for 
job  No. 

£ s.  d. 

spent  in  totalling  up  the  amounts  on  the  cards  representing 
the  stock  in  hand  gives  the  value  without  delay.  Again, 
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with  these  cards  in  use  time  is  saved  when  a request  is 
received  for  particulars  of  anything  in  stock,  as,  by  reference 
to  the  proper  card,  the  information  can  be  obtained  straight 
away,  without  counting  or  weighing  the  goods.  At  ther 
same  time,  by  making  a note  of  the  packing  and  cases 
received  and  returned  on  the  cards,  a record  is  always  to 
hand  for  reference  at  any  time. 

No.  4. — Stores  Received  Book. — When  goods  have  been 
officially  accepted,  as  mentioned  above,  full  details  are 
entered  into  this  book  also.  It  forms  a permanent  record 
of  all  deliveries,  and  is  used  for  the  purpose  of  checking  the 
invoices. 

No.  5. — Stores  Issued  Book. — Everything  issued  from  the 
stores,  no  matter  how  large  or  small,  is  entered  in  here  at 
the  time  of  leaving  the  stores.  Once  a day  a summary  is 
made  up  from  the  entries,  and  the  daily  totals  duly  recorded 
on  the  backs  of  the  proper  stores  cards,  as  stated  in  No.  3. 

Strictly  carried  out,  this  system  will  be  found  to  woik 
well,  and,  above  all,  it  has  the  advantage  of  simplicity. 
Whether  or  not  the  storekeeper  gives  a number  to  each  size, 
weight  or  make  of  goods,  instead  of  writing  the  full  descrip- 
tion every  time,  is  of  not  much  account  here.  The  use  of 
numbers  or  letters  can  be  readily  applied  without  in  any  way 
altering  the  system  or  affecting  its  working.  Many  different 
opinions  exist  as  to  the  advisability  of  using  numbers  or 
letters  to  represent  goods,  but  that  is  not  a matter  for  dis- 
cussion here,  and  entails  almost  a chapter  to  itself. 


ELECTRIC  CONVENIENCES  IN  THE 
MODERN  POWER  HOUSE. 

By  W.  S.  BURGE. 


The  interesting  article  which  appeared  under  the  above 
heading  in  your  issue  of  April  9th,  brought  to  my  mind  a 
recent  conversation,  in  which  I was  assured  that  the  last 
word  had  been  said  as  regards  power  station  design,  and 
that  we  had  arrived  at  a finality  that  left  little  scope  for  the 
inventive  faculties  of  our  station  engineers. 

As  your  article  makes  evident,  there  is  still  fresh  ground 
to  be  worked  upon,  and  I would  for  a short  space  touch 
upon  another  view  of  the  same  subject,  namely,  the  possi- 
bility of  operating  our  central  station  plant  under  continual 
test  conditions,  which  can  be  the  only  possible  way  of 
meeting  the  continuous  steam  and  thermal  losses  that  are 
always  existent  in  even  the  best  regulated  stations. 

The  data  that  would  generally  be  necessary  for  running 
the  whole  station  under  continuous  test  are  as  follows  : — 

1.  Coal  consumed  by  each  boiler. 

2.  Total  coal  consumption. 

3.  Steam  consumed  by  each  engine. 

4.  Total  steam  consumption. 

5.  Make-up  water  required. 

i).  Temperature  of  hot  wells. 

7.  Flue  draught. 

8.  Vacuum  on  each  condenser. 

9.  Atmospheric  pressure. 

10.  Station  output. 

11.  Possibly,  unit  output  (where  the  complete  unit  system 

is  in  vogue). 

From  the  above  it  will  be  evident  that  nothing  short  of 
i system  of  operation  entailing  special  instruments  for  giving 
this  data,  can  successfully  accomplish  the  operation  of  plant 
under  continuous  test  conditions,  and  so,  before  proceeding 
further,  it  will  be  well  to  consider  whether  the  expense  of 
laying  out  a power  station  with  a view  to  such  a system 
would  be  warranted  by  the  economy  effected  thereby. 

Taking  the  present-day  methods  of  operation,  most  central 
station  engineers  realise  that  -the  best  of  prime  movers  and 
3team  generators  will  only  work  at  their  highest  efficiency 
when  coaxed  by  the  careful  regulation  of  the  various 
auxiliaries  on  which  they  are  dependent.  In  many  stations 
the  Bteam  units  are  occasionally  subjected  to  an  efficiency 
test,  and  on  these  occasions  everything  is  most  carefully 
looked  to  and  adjusted.  The  condensers,  hot-well 


temperatures,  boiler  feed,  stoker  feed,  flue  draught,  &c.,  are 
all  working  in  unison  for  the  best  possible  economy,  and  the 
net  result  is  often  surprisingly  good.  A few  weeks  after  this 
event  the  same  plant  may  be  working  under  the  same  con- 
ditions of  load,  but  probably  at  a much  lower  efficiency. 
The  reason  for  this  is  fairly  obvious.  While  working  under 
test,  each  piece  of  plant  is  made  to  give  its  necessary  data, 
and  all  the  regulation  and  coaxing  is  based  on  the  informa- 
tion thus  obtained,  but  when  the  plant  is  again  working 
under  ordinary  conditions,  the  hourly  readings  of  coal  feed, 
feed-water  temperatures,  condenser  discharge,  flue  draught, 
feed  water,  makeup  water,  &c.,  are  not  recorded,  and  so  the 
manipulation  of  the  plant  is  purely  a matter  of  judgment, 
and  the  result  is  equally  a matter  of  conjecture. 

That  there  are  continuous  and  recurrent  losses  in  all 
power  plant  is  only  too  true,  and  the  very  lack  of  sufficient 
data  to  make  them  continuously  evident  is  apt  to  make  one 
callous  of  their  existence.  It  is  simply  the  old  case  of 
familiarity  breeding  contempt.  What  station  is  there  in 
which  a large  number  of  small  losses  are  not  continuously 
going  on  ? How  about  low  feed-water  temperatures,  boiler 
scale,  air  leakage  through  boiler  settings,  dirty  flues, 
unnecessary  radiation  off  steam  ranges  which  might  often  be 
isolated  but  seldom  are,  hot  drainage  water  running  to 
waste,  steam  from  small  auxiliaries  heating  the  air  instead 
of  the  feed  water  ? and  many  other  sources  of  waste,  each 
comparatively  small  in  itself,  but,  when  all  taken  together 
over  the  period  of  12  months,  surprisingly  large  ; and  I 
venture  to  suggest  that  a system  of  operation  that  would 
bring  these  losses  into  continuous  evidence,  analyse  them, 
and  show  conclusively  when  any  were  eliminated,  would 
be  the  means  of  effecting  a considerable  saving  in  the 
coal  bill. 

One  hardly  likes  to  say  that  power  station  operation 
analyses  are  in  a crude  state,  for  fear  of  stirring  up  a storm 
of  indignation  from  station  engineers ; but  as  a case  in  point, 
I would  merely  say  that  there  must  be  something  wrong 
when  there  is  still  endless  dispute  as  to  whether  live  steam 
feed-water  heaters  do  or  do  not  effect  any  real  economy,  and 
yet  this  apparatus  has  been  on  the  market  in  full  use  for 
many  years. 

The  only  remedy  that  suggests  itself  is  to  have  all  the 
necessary  information  for  running  under  test  continuously 
recorded,  so  that  at  any  instant  a complete  analysis  of  the 
working  of  the  station  may  be  seen.  With  the  present 
methods  of  operation  this  is  practically  impossible,  and  the 
life  of  the  charge  engineer  would  be  hardly  worth  living  if 
it  were  seriously  attempted  ; if,  however,  we  had  a means  for 
automatically  registering  the  necessary  data  for  these  test 
conditions,  the  information  gained  thereby  would  be  a 
valuable  index  as  to  the  result  of  all  regulations  and  adjust- 
ments to  the  plant,  and  would  show  directly  any  errors  that 
might  occur.  Further,  the  cost  analysis  of  the  station 
would  be  very  much  simplified — in  fact,  reduced  almost  to  an 
automatic  operation. 

In  consideration  of  the  above,  the  writer  has  for  some 
* years  been  working  upon  a system  for  operating  central 
station  plant  under  continuous  test  conditions,  with  a view 
to  producing  a machine  to  print  automatically  on  a daily 
log-sheet,  hourly  and  summation  readings  of  all  the  neces- 
sary data  for  continuous  test  operation.  The  individual 
records  of  coal  and  steam  consumption  do  not  present  much 
difficulty,  but  the  question  of  taking  automatic  summation 
readings  from  them  is  certainly  more  difficult.  Thermal 
readings  can  easily  be  transmitted  and  recorded  electrically, 
as  may  also -flue  draught  and  vacuum  readings.  When, 
however,  it  is  attempted  to  print  all  these  readings  auto- 
matically on  a daily  log-sheet,  serious  complications  arise. 
Another  difficulty  is  that,  were  such  a system  put  into 
operation,  many  details  of  the  power  station  would  have  to 
be  designed  with  a view  to  adopting  the  system,  and  the 
general  lay-out,  including  coal  handling,  condenser  discharge, 
feed-water  piping,  drain  piping,  &c.,  would  have  to  be 
arranged  to  work  in  conjunction  with  it. 

In  conclusion,  I would  say  that  here  at  hast  is  scope  for 
new  and  original  work  to  which  we  might  profitably  give 
careful  attention.  From  the  electric  generator  tor  the  net- 
work we  are  able  to  analyse  and  isolate  with  great  exactness 
the  very  slightest  fault,  but  in  the  eDgine-room  and  boiler- 
house  there  is  surely  room  for  further  improvement. 
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BUSINESS  NOTES. 


Annual  Onting. — The  annual  outing  of  the  employes 

of  Messbs.  Stegmann  & Co.,  of  Clapham  Junction,  took  place  last 
Saturday  week,  the  party  journeying  to  Brighton  in  the  first 
instance,  where  they  dined  at  the  Queen’s  Bestaurant ; in  the  after- 
noon various  members  of  the  party  enjoyed  themselves  in  boating 
and  visiting  places  of  interest  in  the  neighbourhood.  In  the 
evening,  after  returning  to  Clapham  Junction,  the  party  wound  up 
at  the  Invitation  Hotel,  where  several  members  entertained  with 
musical  selections. 

Correction. — In  our  article  describing  the  “Electric 
Lighting  at  Penrith  ” (Electrical  Beview,  July  16th',  page  114), 
we  inadvertently  described  the  producer  plant  as  being  of  Crossley 
make.  This  part  of  the  installation  is,  in  fact,  of  the  “ Whitfield  ” 
type,  supplied  by  Messrs.  Salmon,  Whitfield  & Co.,  Victoria  Works, 
Kettering,  only  the  gas  engines  being  supplied  by  Messrs.  Crossley. 

Consular  Notes  — China. — The  Belgian  Legation  in 

China  reports  that  the  imports  into  China  of  electrical  materials 
and  accessories  during  1907  were  valued  at  1,168,436  Haikwan 
taels  (about  £200,000).  At  Shanghai  in  the  same  period  the 
imports  were  valued  at  406,950  Haikwan  taels  (about  £65,000). 
The  statistics  do  not  give  any  details  as  to  the  nature  and  origin 
of  thess  imports.  In  the  provinces  round  Shanghai,  and  more  par- 
ticularly in  the  town  itself,  a great  quantity  of  electrical  apparatus 
is  being  used,  since  in  the  foreign  concessions  particularly  private 
and  public  lighting  is  chiefly  by  electricity.  In  the  international 
concession  electricity  is  supplied  by  municipal  works.  During  the 
last  summer  these  works  supplied  electricity  to  3,736  electric  fans 
of  various  kinds  and  of  about  170  h.p  , and  to  82  electric  motors  of 
a total  of  530  h.p.  Amongst  these  motors  40  are  used  for  lifts,  the 
others  are  used  in  connection  with  the  cleaniog  of  feathers,  the  manu- 
facture of  cement  pipes,  refrigerating  apparatus,  printing,  fire 
pumps,  &c.  New  installations  are  in  course  of  construction  which 
will  utilise  several  hundred  horse  power.  The  electrical  works  are 
in  the  habit  of  letting  out  motors’  on  loan.  The  cost  of  electrical 
energy  is  Is.  3d.  per  unit.  The  lamps  chiefly  used  in  Shanghai 
are  of  the  metal-filament  class  of  most  recent  manufacture.  The 
works  supply  current  to  17,194  lamps  of  8 c p.  In  1908  they  sold 
2,3-91,586  units  for  private  lighting,  445,143  for  public  lighting, 
3,805  for  heating,  154,650  for  motive  power,  1,430,889  for  traction, 
and  206,702  for  use  in  the  works,  a total  of  4,632,775  units.  A 
piece  of  land  situated  along  the  Whargpoo  has  been  purchased 
with  the  idea  of  erecting  new  electrical  works  in  1910. 
Up  to  the  present,  motors,  apparatus,  lamps,  boilers,  &c.,  have 
been  chiefly  supplied  by  English  manufacturers.  The  muni- 
cipal works  also  supply  current  for  the  electric  tramways 
tramways  installed  by  Bruce  Peebles  & Co.  The  telephone  is 
greatly  used  in  Shanghai,  and  a strong  company  wijh  a capital  of 
1,000,000  Shanghai  taels— the  Mutual  Shanghai  Telephone  Co. — 
se'ves  the  concessions  and  the  Chinese  town.  The  number  of 
instruments  in  use  in  1908  was  2 550,  and  this  number  is  daily 
increasing.  In  the  French  concession  the  electrical  works  have 
been  taken  over  by  a company  which  at  the  same  time  exploits  the 
tramways  and  the  waterworks — the  Cie.  Fran-aise  de  Tramways  et 
d’Eclairage  Electriques  de  Shanghai.  The  apparatus  and  the 
boilers  for  these  works  were  supplied  by  French  firms.  The  firms 
in  Shanghai  chiefly  employed  in  the  sale  of  electrical  apparatus  are 
Jardine,  Matheson  & Co.,  27,  The  Bund;  Arnhold,  Karberg  & Co., 
6,  Kiukiang  Boad  ; F.  Pinfold,  Nanking  Boad  ; Shanghai  Electric 
and  Asbestos  Co.,  4,  Peking  Boad  ; Porter  & Co.,  14,  Canton  Boad. 
The  information  given  above  shows  the  bind  of  electrical  apparatus 
chiefly  used  in  Shanghai,  but  as  regards  prices  it  is  impossible, 
under  the  circumstances,  to  give  any  definite  information,  since  the 
houses  engaged  in  the  trade  do  not  publish  any  catalogues  stating 
the  prices  of  the  apparatus  they  sell.  They  use  mostly  the 
catalogues  of  American  and  European  houses  whose  goods  they  sell, 
using  the  same  priceo  and  taking  as  profit  the  commissions  and  dis- 
counts granted  to  them  by  the  manufacturers.  Competition  is 
already  veTy  keen  in  the  market,  and  the  best  quality  only  muBt  be 
supplied  if  it  is  hoped  to  secure  trade. 

As  regards  the  North  of  China,  the  application  of  electricity  is  as 
yet  very  limited.  The  Chinese  Engineering  and  Mining  Co.,  of 
Tongshan  and  Linsi,  have  made  installations  at  their  mines  ; 
there  are  electric  tramways  at  Tientsin  and  certain  installations  of 
electric  light  have  been  made  at  Peking,  Tientsin  and  at  the  mines 
of  Lincheng.  At  Peking  the  lighting  of  the  Chinese  town  is  carried 
out  by  a Cbino-Japanese  company  using  alternating  current,  with 
the  exception  of  the  Legation  district  which  >s  lighted  by  a separate 
service  with  continuous  current.  At  Tientsin  the  lighting  of  the 
Chinese  town  and  the  Austrian,  Italian  and  Bussian  concessions,  is 
carried  out  by  the  Compagnie  des  Tramways.  In  the  French  con- 
cession the  exploitation  of  the  lighting  system  is  in  the  hands  of 
the  municipality.  In  the  British  and  .Japanese  concessions  private 
companies  carry  out  the  work,  and  the  German  concession  is 
supplied  by  works  in  the  bands  of  the  Siemens-Schuckert  Werke, 
of  Berlin.  At  the  mines  of  Lincheng  the  lighting  system  is  of 
little  importance.  The  lighting  at  Tientsin  and  at  the  Lincheng 
mines  is  by  means  of  continuous  current,  whereas,  ut  the  Tongshan 
and  Linsi  mines  the  electrical  installation  is  worked  by  alternating 
current,  with  a tension  of  2 200  volts.  The  imports  of  electrical 
materials  and  supplies  into  Tientsin  in  1908  amounted  in 
value  to  176,000  Haikwan  taels  as  compared  with  110,000 
Haikwan  taels  in  1907  and  98,000  Haikwan  taels  in  1906.  The 
companies  utilisiing  clectricftl  materials  and  apparatus  in  the  North 
of  China  are — The  Chinese  Engineering  and  Mining  Co.,  Ltd.,  of 
Tongshan  and  Linsi ; Peking  Chinese  Chartered  Electric  Light  Co,, 
Ltd.,  Peking;  the  Peking  Klootrjo  Oo.,  Ltd.,  Peking  | the  Ole,  de 


Tramways  et  d’Eclairage  de  Tientsin,  Tientsin ; Usine  Electrique 
de  la  Municipality  Francaise,  Tientsin ; Tientsin  Gas  and  Electric 
Lighting  Co.,  Tientsin;  Siemens-Schuckert  Elektricitats  Gesell- 
schaft  Werke,  Tientsin ; the  Tokio  Tatemono  Kaisha  (Japanese 
concession),  Tientsin;  Les  Mines  de  Lincheng,  Chemin  de  fer 
Peking-Hankow,  Lincheng.  At  the  present  stage  in  the  develop- 
ment of  the  use  of  electricity  a considerable  opening  might  be 
found  in  the  North  of  China  for  electrical  apparatus,  chiefly  for 
lighting  purposes  and  spare  parts  for  dynamos  and  motors.  In 
order  to  gain  a footing  in  this  part  of  China,  it  would  be  necessary 
to  have  an  agent  on  the  spot.  This  is  the  method  adopted  by 
foreign  firms. 

“ Tantalum  ” Lamps  Posters.— We  understand  that 

the  “ Satisfied  Consumer  ” design  of  posters  and  show  cards  used 
for  advertising  “Tantilum”  lamps  has  not  only  appealed  to  the 
electrical  trade  in  this  country,  but  has  found  a ready  acceptance  on 
the  Continent.  It  has  been  translated  into  Bussian,  German, 
Spanish  and  Portuguese,  in  order  that  the  same  idea  may  be 
brought  before  the  public  mind  of  these  countries.  It  will  bs 


readily  understood,  however,  that  for  different  countries,  an  altera- 
tion in  the  design  is  necessary,  to  bring  it  into  line  with  the  pre- 
vailing types  of  the  country  represented.  We  reproduce  here  for 
the  benefit  of  our  readers  the  Bussian  version  of  the  “ Satisfied 
Consumer,”  and  it  will  be  noticed  that  the  design  is  similar  to  the 
English  one,  but  is  made  to  appeal  to  the  Bussian  idea  of  “ Satis- 
faction.” 

Turin  International  Exhibition,  1911.— We  have 

received  printed  pamphlets  in  English  relating  to  the  Genera) 
Mechanics  (IV)  and  Electricity  (V)  groups  for  the  Internationa: 
Exhibition  of  Industry  and  Labour  which  is  to  be  held  at  Turin 
from  April  to  October,  1911,  under  the  patronage  of  the  King  ot 
Italy.  The  General  Mechanics  Section  is  to  be  sub-divided  intc 
two  principal  groups:  (1)  General  motive  machines,  power 
conveying  appliances,  lifting  and  carrying  machines  and  thei. 
accessories;  (2)  operating  machines  for  working  metals,  timber,  and 
any  material  employed  in  constructing  machinery.  The  Electricity 
Section  will  have  two  main  classes:  (1)  Mechanical  generation anc 
supply  of  electric  power;  (2)  Mechanical  utilisation  of  electric 
power ; with  the  following  other  classes : Electric  lighting,  tele 
graphy  and  telephony,  electro-chemistry,  electric  power  measuring 
implements,  apparatus  for  scientific  and  experimental  researches 
We  understand  that  intending  exhibitors  are  desired  to  apply  tc 
local  or  District  Committee,  or  to  the  Executive  in  Turin  foi 
general  regulations,  programmes,  and  application  forms.  Count 
Emanuele  Costa  di  Polonghern  is  secretary  to  the  Executive  Com 
mittee. 

Trade  Announcements.— Messrs.  A.  P.  Lundberg 

and  Sons  ask  us  to  announce  that  Mr.  H.  Jackson  is  no  longe) 
representing  them. 

The  Midland  Electric  Manufacturing  Co  , Ltd.,  have  appointed 
Messrs.  Loxley  & Co.,  Ltd.,  Cabinet  Chambers,  Basinghall  Street, 
Leeds,  as  agents  for  Yorkshire. 

The  Acme  Electrical  Co.  have  commenced  business  as  electric 
lighting,  heating  and  power  installation  contractors  at  248,  Stanlej 
Boad,  Bootle,  Liverpool. 

The  Metallic  Seamless  Tube  Co  , Ltd  , of  Wiggin  Street 
Birmingham,  announce  tJrat  they  are  now  in  a position  to  supply 
from  stock  25-cr.  high-voltage  metallic  filament  lamps. 

Messrs  Ship  Carbons,  Lti>  , announce  the  appointment  of  new 
officers  as  follows  : M r.  .1  ames  Veit,  secretary  ; Mr.  F.  B.  Pell,  salei 
manager. 

Itankruptcy  Proceedings. — Herbert  Shpttleworth 

electrical  engineer,  Cross  Court,  Briggate,  Leeds. — First  meeting 
August  26th  ; public  examination,  September  14th,  both  at  Leeds, 

L.  W,  Dio  Grave,  electrical  engineer,  t>erby.— September  1st  ii 
the  last  day  for  the  receipt  of  proofs  for  intended  dividend  by  tbs 
Receiver,  Mr.  F.  Stone,  47,  Full  Street,  Derby, 
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Catalogues  and  Lists— The  Davis  Electrical  Co., 

Ltd.,  17,  Moor  Street,  Charing  Cross  Road,  W.C. — Illustrated  and 
priced  leaflet  relating  to  a new  high  efficiency  lamp  for  200  to  260- 
yolt  D.c.  circuits,  which  is  adapted  from  the  Nernst  principle  ; also 
a priced  leaflet  regarding  the  “ Delco  ” metal  lamps. 

The  Electrical  Co.,  Ltd.,  121-5,  Cbaring  Cross  Road,  W.C. — 
18-page  list  giving  general  descriptive  information,  with  tabulated 
data  and  prices,  concerning  their  three,  two  and  single-phase 
induction  motors  up  to  6 h.p.,  and  starters  and  switches ; also  a 
folding  card  giving  prices  of  Aegma  metal- filament  lamps,  for  from 
20  to  260  volts  and  from  5 to  400  c p. 

Messrs.  Dick,  Kerr  & Co.,  Ltd.,  Abchurch  Yard,  E.C.— New 
edition  of  their  catalogue  of  crane  motors  and  controllers.  In  the 
course  of  some  18  pages  these  manufactures  aTe  described  and  very 
fully  illustrated  photographically  in  the  firm’s  usual  admirable  sty  le, 
the  motors  and  their  parts  being  briefly  particularised,  together  with 
a schedule  of  rating  and  net  weights  and  dimensional  details,  while 
the  metallic  shield  blow-out  controllers  for  crane  and  hoist  work 
are  similarly  dealt  with. 

American  Electric  Fuse  Co.,  Muskegon,  Mich.,  U.S.A.— Several 
lists  describing  respectively  the  Michigan  spark  coils,  American 
black  enamelled  wire,  the  American  igniter,  and  the  Allen-Bradley 
rheostat  and  electric  controlling  apparatus. 

Messrs.  Louis  Dernier  & Co.,  23,  Newman  Street,  Oxford 
Street,  London,  W. — We  have  received  from  this  firm  a beautifully 
prepared  catalogue  of  silk  lamp  shades  suitable  for  all  purposes. 
The  illustrations  are  from  actual  photographs,  and  they  have  been 
executed  in  splendid  style,  showing  the  shades  off  most  effectively . 
Among  the  special  electric  lines  are  shades  for  pendants,  for  Osram 
and  tantalum  lamps,  for  table  standards,  candle  fittings,  floral 
electric  shades,  and  various  other  beautiful  designs. 

C.  Schnxewindt,  Neuenrade,  Westphalia. — Two  new  catalogues 
(one  in  English,  the  other  in  German),  describing  his  asbestos- 
woven  net  resistances.  Well  arranged  tabulated  particulars  of  dimen- 
sions, weights,  &c.,  of  resistance  wires,  also  prices,  &c.,  of  rheostat 
and  motor  starter  and  resistance  nets,  resistance  bands,  controller 
resistance  nets,  woven  wire  resistance  bands  and  grids,  and  electric 
heating  nets  are  included,  with  illustrations.  In  the  German  cata- 
logue a number  of  heating  and  cooking  utensils  are  shown. 

Mr.  G.  Wuthbich,  Oswaldestre  House,  Norfolk  Street,  W.C. — 
Two  illustrated  leaflets  containing  descriptions  of  his  latest 
direct  and  alternating-current  machines — d c.  motors  and  generators 
for  small  outputs  (starters  and  regulators),  and  single,  two  and 
three-phase  asynchronous  motors  for  small  outputs. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby. — Price  list 
No.  220  contains  brief  descriptive  notes,  with  many  illustrations 
and  tabulated  price  information,  relating  to  their  “ B.T-H.”  tungsten 
lamp  fittings  and  accessories.  The  fittings,  which  are  suited  to  shop, 
ship,  hall  or  club  room  lighting,  have  been  developed  for  the 
purpose  of  running  these  tungBten  lamps  in  groups,  so  that  a 
powerful  light,  equal  to  that  of  a small  aro  lamp,  but  softer,  can 
be  obtained  without  carboning  and  trimming  troubles.  They  are 
made  of  copper  or  2inc  with  a standard  of  oxidised  copper,  and 
the  globes  which  are  supplied  either  plain  or  pocketed,  are  of  flint 
glass,  ground  on  the  inner  surface. 

Private  Meeting. — A.  Keartland  (trading  as  A. 

Heartland  & Co.),  electricians,  16,  Bircbills  Street,  Walsall. — A 
meeting  of  the  creditors  herein  was  held  recently,  when  a state- 
ment of  affairs  was  presented  showing  liabilities  to  trade  creditors 
£280,  cash  creditors  £50,  and  bank  £65,  making  a total  of  £395. 
The  assets  totalled  £224,  and  disclosed  a deficiency  of  £171.  The 
debtor,  it  appeared,  started  to  trade  in  partnership  with  a Mr. 
Guest  in  1905,  but  the  partnership  was  dissolved  in  the  July  of  the 
following  year,  the  dissolution  being  gazetted,  and  Mr.  Guest 
receiving  as  his  share  for  going  out,  the  sum  of  three  guineas. 
Since  that  time  the  debtor  has  carried  on  business  under  the  style 
of  Keartland  & Co.  The  debtor’s  brother  has  prepared  balance- 
sheets,  and  theBe  show  that  a loss  of  £145  was  incurred  in  1907, 
while  in  the  following  year  the  loss  was  £270.  In  1907  the  debtor’s 
drawings  from  the  business  amounted  to  £178,  but  in  the  next  year 
he  only  drew  £65.  During  the  present  year  the  takings  have  only 
amounted  to  24s.  a week.  The  debtor  put  a sum  of  £1,000, 
which  he  received  from  bis  late  father’s  estate,  into  the  business, 
and  this  money  has  disappeared.  In  reply  to  questions,  the  debtor 
admitted  that  he  had  been  losing  money  practically  from  the  start. 
It  was  eventually  resolved  that  a deed  of  assignment  should  be 
executed  to  Mr.  PoppletOD,  of  Messrs.  Poppleton  & Appleby, 
together  with  a Committee  of  Inspection,  consisting  of  three  of  the 
principal  creditors. 

Japan-British  Exhibition.  London,  1010. — We  have 

received  from  Mr.  Charles  I.  Kiralfy,  on  behalf  of  tbe  Committee 
of  the  Japan-British  Exhibition,  a copy  of  a letter  signed  by  H.R.H. 
Prince  Arthur  of  Connaught,  as  honorary  president,  and  his  Grace 
the  Dnke  of  Norfolk  as  president,  in  which  it  is  mentioned  that 
next  year’s  Exhibition  at  the  White  City,  Bhepberd’s  Bush,  is  to 
be  held  nnder  the  auspices  of  tbe  Imperial  Government  of  Japan 
and  with  the  cordial  approval  of  the  British  Government.  King 
Edward  has  recently  expressed  a hope  that  both  the  Japanese  and 
British  people  will  come  forward  to  promote  an  undertaking  which 
has  for  its  object  an  increase  in  the  commercial  prosperity  of  both 
countries,  and  the  uniting  still  closer  of  tbe  bonds  of  fellowship 
which  already  exists  between  them.  The  Emperor  of  Japan  has 
also  telegraphed  his  congratulations  on  the  inception  of  tbe  Exhi- 
bition, and  expressing  his  sincere  wishes  for  the  complete  success  of 
the  undertaking. 

His  Excellency  the  Japanese  Ambassador  recently  spoke  of  the 
intense  interest  taken  in  the  Exhibition  by  the  people  of  Japan, 
and  of  the  large  sum  of  money  voted  for  it  by  the  Imperial  Diet. 


The  Lord  Mayor  of  London  has  pledged  his  official  and  personal 
support,  and  expressed  the  conviction  that  nowhere  would  more 
real  interest  be  taken  in  the  Exhibition  than  in  the  City  of  London. 
It  is  stated  that  the  full  support  of  the  London  Chamber  of  Com- 
merce and  of  the  Associated  Chambers  of  Commerce  of  the  United 
Kingdom  is  also  assured.  The  hon.  president  and  the  president  of  the 
Exhibition  request  us  to  invite  universal  support  for  this  specially 
important  demonstration. 

“ The  unique  character  of  the  Exhibition  is  sure  to  attract  multi- 
tudes of  people,  not  only  from  Japan  and  the  United  Kingdom  and 
the  Colonies  and  Dependencies,  but  from  every  European  country 
and  from  America,  and  cannot  fail  to  increase  the  commerce  of  the 
two  nations  and  to  create  new  commercial  channels  between  them 
and  the  rest  of  the  world.  We  therefore  trust  that  the  manu- 
facturers and  producers  of  this  country,  as  well  as  those  of  the  rest 
of  the  British  Empire,  will  rise  to  the  occasion  by  displaying  the 
best  of  their  respective  productions  in  arts  and  industries,  so  as  to 
make  a representation  worthy  of  this  great  opportunity.” 

Dundee. — The  Corporation  invites  offers  for  the  purchase 
of  two  tramway  locomotives. 

Book  Notices. — We  are  asked  to  state  that  at  the  sale 

of  effects  in  re  C.  H.  W.  Biggs  in  bankruptcy  last  week,  Messrs. 
S.  Rentell  & Co.,  Ltd.,  of  36,  Maiden  Lane,  Covent  Garden, 
W.C.,  purchased  tbe  stock  of  the  following  books  “ Exercises  in 
Electrical  Engineering,”  by  Magnus  Maclean;  11  Novice’s  Guide  to 
Electric  Car-Driving,”  by  E.  W.  Elsley ; “ The  Electrification  of 
Railways,”  by  Prof.  Gisbert  Kapp. 

“ Steam  Power  Plant  Piping  Systems.”  By  W.  L.  Morris.  New 
York:  McGraw-Hill  Book  Co.  London:  Hill  Publishing  Co.,  Ltd. 
1909.  Price  21s.  Det. 

“ Wireless  Telephone  Construction.”  By  N.  Harrison.  London : 
E.  and  F.  N.  Spon,  Ltd.  1909.  Price  Is.  6d.  net. 

“ Drawings  for  Medium  Sized  Repetition  Work.”  By  R.  D. 
Spinney.  London  : E.  and  F.  N.  Spon,  Ltd.  , Price  3s.  6d.  net. 

Dissolutions  and  Liquidations. — Thomas  Parker, 

Ltd. — A meeting  is  to  be  held  at  Lich  Gate,  Wolverhampton,  on 
Friday,  September  17th,  to  hear  an  account  of  the  winding  up. 

John  Blaikie  & Sons,  brassfounders,  electrical  ergineers,  &c., 
Littlejohn  and  Union  Streets,  Aberdeen.  Mrs.  H.  R.  Blaikie,  or 
WilliamsoD,  has  retired  from  this  business,  which  will  be  continued 
nnder  the  same  name  by  Messrs.  F.  & D.  B.  Hislop. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — At  a meeting  of  the  Aberdeen  T.C.  the 

convener  of  the  Electricity  Committee — Mr.  Henry  J.  Gray — pro- 
posed that  the  engineer  be  authorised  to  purchase,  for  hiring  out, 
a further  stock  of  electrical  heating  and  cooking  apparatus  for  the 
department.  It  was  mentioned  that  the  experiment  had  met  with 
more  success  than  was  anticipated,  and  that  all  the  revenue  possible 
would  be  necessary  to  make  up  for  a serious  deficiency  that  was 
expected  in  the  matter  of  consumption  of  current  in  consequence 
of  the  new  lamps.  Objection  was  made  to  the  proposal  by  Mr, 
Robertson,  who  thought  that  a further  inroad  was  being  made  into 
the  province  of  the  private  trader.  On  a division  Mr.  Gray’s 
motion  was  adopted  by  18  to  12. 

Amble. — At  a meeting  of  the  U.D.C.,  on  the  11th  inst., 

the  question  of  lighting  the  town  with  electricity  was  considered. 
A.  special  committee  submitted  a report,  including  a provisional 
egtimate  of  expenditure  and  revenue,  which  put  down  the  initial 
cost  at  £5,000,  which  would  include  site,  buildings  and  machinery. 

was  decided  to  send  out  a circular  to  ascertain  the  probable 
deman|l  f°r  the  electric  light,  and  upon  the  result  of  this  vote  will 
<jepend  what  course  will  be  adopted.  Amble  is  situated  on  the 
coast  North  Northumberland,  being  seven  miles  S.E.  of  Alnwick. 
The  population  was  4,428.  There  are  two  collieries,  and  fish  curing 
is  one  of  tbe  main  industries. 

Barnsley. — A L.G.B.  inquiry  was  held  on  August  10th 

into  the  application  of  the  T.C.  for  a loan  of  £3,000  for  E.L. 
purposes.  There  was  no  opposition. 

Cookstown  (Co.  Tyrone).— The  scheme  for  the  elec- 
tric lighting  cf  this  town  was  discussed  at  the  last  meeting  of  the 
Urban  Council,  and  was  postponed  till  the  September  meeting. 

Continental  Notes.— Germany.— The  Nisterthalsperre 

GeBellschaft  is  about  to  put  down  a plant  at  Hachenburg  (Hessiscbe- 
Nassau)  to  utilise  certain  available  water  power  in  the  generation 
of  electrical  energy  for  lighting  and  power  purposes. 

Italy  —A  company  has  lately  been  formed  in  Milan  with  a 
capital  of  £8,000,  and  the  title  La  8ocieta  di  Elettricita  di 
Abbiategrasso  e Limitrcfi,  to  supply  electrical  energy  for  lighting 
and  power  purposes  to  the  little  towns  of  Abbiategrasso  and 
Casorate  Primo. 

Dundee. — Work  in  connection  with  the  submarine  base 
is  expected  to  be  finished  by  the  end  of  the  month.  The  cables  for 
the  supply  of  electricity  for  power  and  lighting  are  now  laid. 
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Glasgow. — The  report  of  the  Electricity  Committee 

recently  published,  contains  a good  many  matters  of  interest.  The 
year’s  working  resulted  in  a gross  profit  of  £140,771,  from  which 
interest  and  sinking  fund  absorbed  £91,056,  leaving  a balance  of 
£49,715  on  the  year — some  £2,000  less  than  in  the  preceding 
12  months.  The  balance  was  applied  to  depreciation,  which  was 
written  off  capital  account  to  the  extent  of  £o3,259,  thus  leaving  a 
deficit  of  £3,544,  which  was  made  up  from  the  reserve  fund.  The 
latter  fund  now  stands  at  £19,281.  While  reduced  charges,  metal 
lamps  and  bad  trade  caused  the  revenue  to  fall  some  £8,000,  as 
compared  with  1907-8,  this  was  more  than  counter-balanced  by  a 
saving  on  working  expenses  of  £10,415.  The  deficit  is  accounted 
for  by  an  extra  £4,000  to  sinking  fund,  and  £3,108  for  depreciation, 
as  compared  with  the  previous  year.  The  taxation  of  the  under- 
taking for  the  year  amounted  to  £18,745.  Some  32,736,058  units 
were  sold,  including  17,612,483  units  for  power  purposes.  In  con- 
nection with  the  latter,  4 292  motors,  with  a total  horse-power  of 
29,505  were  connected,  and  of  the  power  units  sold,  4 716,263  were 
sold  at  l$d.  per  unit,  980,996  at  Id.,  and  11,915,224  at'f-d.  per  unit. 
The  bulk  of  the  lighting  units  (8,192,411)  were  sold  at  3£d.  per 
unit.  Some  837  arc  lamps  were  in  use  for  street  lighting,  and 
there  were  18,158  consumers  at  May  31st,  1909. 

Turning  to  the  power  plant,  &c.,  the  report  states  that  the 
maximum  load  amounted  to  21,585  kw.,  being  a decrease  of  2 7 per 
cent,  on  the  previous  year.  Generation,  distribution,  and  manage- 
ment costs  amounted  to  -66d.  per  unit ; rent,  rates,  taxes,  interest, 
and  sinking  fund  brought  the  total  statutory  expenditure  to  l'36d.  per 
unit,  against  which  the  gross  receipts  amounted  to  T7d  per  unit. 

During  the  year  the  Port  Dundas  station  generated  29  595,529 
units  ; Pollokehaws  Road,  11,322,201  units ; and  Kelvinside, 
575,303  units.  At  the  Port  Dundas  station,  marine  water-tube 
boilers,  &c.,  and  coaling  plant  were  brought  into  use,  also  a fifth 
turbine  set  of  5,500  h.p.,  making  a total  of  28,000  h.p.  installed.  At 
the  Polloksbaws  Road  station,  additional  boilers  were  erected,  and 
a third  5,500  h.p.  turbine  set,  making  21,700  h.p.  installed.  No 
additional  transforming  plant  was  added  to  existing  sub-stations, 
but  a new  sub-station  at  Haggs  Road  was  brought  into  use,  contain- 
ing 1,000  kw.  of  plant.  Six  large  consumers  have  some  3,000  h.p. 
of  transforming  plant  on  their  own  premises.  Ten  miles  of  feeders 
and  six  of  distributors  were  laid  on  the  north  side  of  the  river,  and 
five  miles  of  feeders  and  four  of  distributors  on  the  south  side, 
during  the  year. 

At  a recent  meeting  of  the  Electricity  Committee,  the 
engineer  (Mr.  Lackie)  explained  that  the  reduction  of  £495  13s.  6d. 
effected  in  the  cost  of  attending  to  and  repairing  public  lamps 
last  year,  was  mainly  due  to  improved  switching  apparatus  in- 
vented and  patented  bv  two  of  his  assistants  (Mr.  W.  T.  Calder- 
wood  and  Mr.  H.  MacEwen)  and  himself,  and  the  Sub-committee, 
after  consideration,  agreed,  in  respect  that  the  Corporation  is 
exempt  from  any  loyalty  on  the  apparatus  used  by  it,  to  recom- 
mend that  an  honorarium  of  100  guineas  be  [granted  to  meet 
expenses  already  incurred  in  patenting  the  apparatus,  the  sum  to 
be  divided  between  Mr.  Calderwood  and  Mr.  MacEwen. 

Tne  Territorial  Force  of  the  city  has  asked  the  Electricity 
Committee  for  a reduction  in  the  price  of  the  electricity  supplied 
for  lighting  purposes,  and  the  Committee  has  instructed  the 
engineer  to  advice  the  Association  with  the  view  of  reducing  its 
account  for  current  by  improved  methods  of  lighting.  No  reduc- 
tion in  price  per  unit  has  been  made. 

Gravesend. — The  T.C.  has  received  from  the  L.G.B. 
sanction  to  loans  of  £3,250  in  respect  of  excess  expenditure,  £1,800 
for  mains,  and  £700  for  services. 

Greenock. — It  is  reported  that  the  accounts  of  the  T.C. ’s 

electricity  department  for  the  past  year  show  a surplus  of  £1,035. 
In  accordance  with  the  recommendation  of  the  Scottish  Office,  it 
was  decided  to  make  this  Bum  the  nucleus  for  a reserve  fund. 

Haslingrien. — The  B.of  G.  has  appoiuted  Messrs.  Peers, 

Copland  & Cardin  to  prepare  a scheme  for  electric  wiring  at  the 
workhouse  and  new  infirmary  to  utilise  the  supply  by  the  Rawten- 
stall  Corporation— their  remuneration  to  be  an  inclusive  fee  of 
50  guineas,  such  amount  to  include  preparation  of  the  scheme  and 
supervision  of  the  same,  travelling  expenses  and  plans,  &c. 

Ipswich. — The  T.C.  has  arranged  to  supply  current  for 
seven  years  to  the  Admiralty  telegraph  station  at  Portman’s  Walk 
at  ljd.  per  unit.  The  consumption  will  be  about  40,000  units  per 
arnum,  and  the  Admiralty  will  pay  the  entire  cost  of  the  surface 
cables,  and  £5  10s  per  annum  for  maintenance. 

Kearslev  (Lancs.).— The  B.  of  T.  has  approved  of  the 

transfer  of  the  U.D.  Co.’s  electric  lighting  order  to  the  Lancs. 
Electric  Power-Co. 

Morecambe. — The  T.C.  has  decided  to  ask  Mr.  W.  B. 

Wright,  electrical  engineer,  London,  to  report  on  the  condition 
of  the  electricity  works.  The  outlook  is  brightened  by  the 
application  for  a supply  from  the  New  Morecambe  Tower  and 
Oardens  Co. 

IVorl  lia  in pton. — The  Governors  of  the  General  Infirmary 

have  decided  to  have  the  new  laundry  driven  by  electricity.  ThiB 
will  save  £750  on  capital  rxpenditure,  and  £90  per  annum  on  the 

coal  bill. 

I’artick. — The  T.C.  is  to  make  extensions  and  additions 

to  the  plant  at  the  electricity  works,  including  the  supply  and 
ercc' ini  of  a 1,000-kw  set.  together  with  a condensing  plant, 
cooliag  tower,  and  oil  p irifying  plant,  water-tube  boiler,  &c.  The 
sum  of  £13,472  will  be  borrowed  for  electric  lighting  purposes. 


Perth. — Councillor  Macnab,  Convener  of  the  Electricity 

Committee,  states  that  last  year’s  revenue,  exclusive  of  th< 
tramways,  was  £7,990  or  more  than  double  the  first  year’s  revenui 
(1901-2).  The  estimated  expenditure  of  £4  544  was  £402  less  that 
anticipated.  As  to  the  current  year’s  estimates,  he  estimated  th< 
revenue  at  £8,110.  Having  regard  to  the  annual  increase  in  the  us< 
of  electricity,  he  believed  the  estimate  erred  on  the  safe  side,  anri 
would  be  more  than  realised.  That  there  would  be  some  increased 
expenditure  there  appeared  not  to  be  much  doubt.  The  cost  of  the 
maintenance  of  the  accumulators  under  a new  contract  had  to  be 
met  for  the  first  time.  (Jf) 

The  Corporation  has  fixed  the  price  of  electricity  at3.^d.  per  unit 
the  same  as  last  year. 

Bossall. — The  governing  body  of  the  Rossall  School 
(Lancs.)  are  carrying  out  extensive  improvements  involving  a large 
expenditure,  and  including  the  installation  of  electricity  foi 
lighting  and  power  purposes,  and  a very  complete  plant  for  heating 
ventilating,  and  hot  and  cold  baths. 

South  Africa. — It  is  stated  that  the  Germiston  T.C.  has 

entered  into  a three  years’  contract  with  the  Victoria  Falla  and 
Transvaal  Power  Co.  for  a supply  of  electricity  for  lighting  and 
tramways  purposes.  The  Council  has  engaged  Prof.  J.  H.  Dobson, 
manager  of  the  Johannesburg  lighting  and  tramways  department! 
to  report  on  suitable  schemes. 

Swinton  and  Pendlebury. — The  U.D.C.  has  requested 

the  Lancs.  Electric  Power  Co.  to  continue  the  management  of  the 
E.L  undertaking  for  a further  three  months,  pending  consideration 
of  the  appointment  of  a manager  by  the  Council. 

U.S.  A. — Some  interesting  statistics  relating  to  the  Chicago 

Commonwealth  Edison  Co.’s  distribution  were  recently  given  by 
Mr.  D.  W.  Roper,  from  which  it  appears  that  in  Chicago  the  output 
of  25-cycle  energy  has  increased  17,000  kw.  per  year  during  the  last 
five  years,  while  the  use  of  direct  current  only  increased  at  the  rate 
of  3,000  kw.  a year.  The  average  length  of  the  direct-current 
feeders  is  1,500  ft.,  and  three-fourths  of  the  copper  used  is  in 
feeders  and  one-fourth  in  consumers’  services.  Last  year  the  maxi- 
mum load  on  the  generating  stations  in  25-cycle  energy  was 
107,000  kw.  Of  this,  some  40,000  kw.  in  the  centre  of  tire  city 
was  furnished  as  direct  current,  20,000  kw.  being  used  in  the 
budness  district — where  the  most  congested  part  was  a half-mile 
in  States  Street  taking  5,000  kw.  Overhead  construction  cost  only 
i or  i of  underground  work  in  residential  districts,  though  the 
maintenance  was  approximately  the  same  for  both.  For  each  lb. 
of  copper  installed  for  all  purposes  during  five  years,  1 duct.  ft. 
of  conduit  was  laid  ; the  conduit  costing  15  to  60  cents  per  duct.  ft. 
The  company  has  some  300  miles  of  transmission  lines,  &c.,  and 
burn-outs  average  one  a month. 

Widoes. — Following  upon  the  town  clerk’s  interview 
with  a representative  of  the  B.  of  T.  relative  to  the  carrying  out  of 
the  E.L,  order,  1901,  the  T.C.  has  decided  that  the  advice  of  a 
qualified  electrical  engineer  be  obtained  upon  the  scheme  sug- 
gested by  Mr.  Isaac  Carr,  C.E.,  for  carrying  out  the  order. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  revenue  from  passenger  traffic  on  the 
Corporation  cars  last  year  was  £70,735,  a decrease  of  £429  over  the 
previous  year.  The  total  working  expenses  amounted  to  £40,794, 
The  cost  of  electricity  for  power,  increased  from  £8,971  in  the 
previous  year,  to  £9,564. 

Bolton. — The  Tramways  Committee,  after  leDgthy  de- 
liberation, has  decided  not  to  issue  contract  tickets  on  the  tramways. 

Colwyn  Bay. — Public  pressure  has  compelled  the  U.D.C. 

to  urge  the  tramway  company,  who  work  the  electric  tramway 
system  connecting  Colwyn  Bay  with  Llandudno,  to  extend  its 
line  from  the  existing  terminus  at  Station  Road,  Colwyn  Biy, 
to  the  far  end  of  Old  Colwyn.  The  projected  extension  will  add 
1J  miles  of  track  to  the  existing  route,  and  open  out  a populous 
and  promising  area. 

Doncaster. — The  T.C.  has  decided  to  extend  the  train- 

ways  to  the  new  colliery  at  Bentley.  The  colliery  company  will 
give  the  Council  facilities  for  laying  the  lines,  and  will  contribute 
£100  a year  for  two  years  towards  the  cost. 

Germany. — The  Bhenische-Westfalische  Electricitats- 

werke  is  preparing  plans  in  respect  of  a projected  electric  tramway 
between  Opladen  and  Langenfeld. 

Leeds. — The  T.C.  has  a proposal  in  hand  to  install  the 
trackless  trolley  system  from  the  Oldfield  Line  tram  terminus 
through  the  district  to  Lawns  Lane  near  the  Farnloy  Ironworks. 
The.  distance  is  about  a mile,  la  order  to  receive  the  consideratioo 
of  Parliament  next  session,  the  Leeds  Corporation  must  lodge  its 
Bill  not  later  than  November.  No  suggestion  has  been  made  that 
the  Leeds  Bill  should  contain  any  request  for  powers  to  carry  parcels. 
{Continued  on  paye  303.)  " 
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A SPANISH  POWER-TRANSMISSION  PLANT  USING  50,000  VOLTS. 

By  Dr.  ALFRED  GRADENWITZ. 


The  power-transmission  plant  recently  installed  between 
Gancin  and  Seville,  in  Spain,  is  specially  interesting  because 
of  the  pressure  (52,000  volts)  and  the 
distance  to  which  the  electrical  energy  is 
transmitted  (125  km.). 

Power  is  derived  from  a waterfall  on 
the  river  Guadiaro,  situated  between 
Gancin  and  San  Pablo,  in  the  province 
of  Malaga,  the  gross  head  being  137 
metres  and  the  net  head  128'5  metres. 

The  minimum  amount  permanently 
available  is  1,500  litres  per  second,  but 
there  is  available  during  eight  months  in 
the  year  4,000  litres.  The  water  is 
held  up  by  an  embankment  25  m.  in 
length,  from  which  a channel  5’7  km. 
in  length  (of  which  1*1  km.  is  in 
tunnel)  connects  to  a water  compart- 
ment, designed  for  three  penstocks, 
and  25  m.  in  length  ; the  capacity  of  the 
water  compartment  is  360  cb.  m.,  and 
the  overflow  embankment  is  16  m.  in 
length. 

Two  pressure  conduits,  each  1 m.  in 
diameter  and  500  m.  in  length,  carry  the 
water  to  the  power  house  ; 200  m.  of 


by  transformers  to  52,000  volts  for  the  transmission  of 
power  to  Seville. 


INTERIOR  OF  THE  “ El  CORCHADO  ” POWER  STATION. 


The  Penstocks  and  Head  Works. 

their  length  is  of  armoured  concrete  (up 
to  50  m.  pressure),  while  the  remaining 
300  m.  is  made  up  of  pipes,  6 m.  in 
length,  of  Siemens-Martins  steel  with 
Bessemer  steel  flanges  tightened  by 
means  of  caoutchouc. 

Three  Pelton  wheels,  of  1,500-h.p. 
capacity  each,  have  been  installed.  These 
are  of  the  horizontal-shaft  type,  with  cast- 
steel  vanes,  and  are  arranged  for  auto- 
matic and  hand  regulation,  and  provided 
with  oil  governors.  Each  of  them 
drives  a 1,300-k.v.a.  three  phase  gene- 
rator running  at  410  B.P  M. ; two 
similar  units  of  100  h.p.  each  have 
been  provided  to  operate  the  con- 
tinuous-current dynamos  supplying  the 
excitation  and  lighting  current. 

In  addition  to  the  power  sta- 
tion, four  sub  - stations  are  pro- 
vided, from  which  secondary  line3  for 
power  transmission  and  lighting  are 
branched  off. 

The  three-phase  current  i3  generated 
at  40  cycles  per  second  and  5,000 
volts  pressure,  which  latter  is  stepped  up 


Although  the  power  house  is  designed  for  4 units  of 
1,500  h.p.  each,  only  three  have  been  so  far  installed.  The 
generators  are  of  the  rotating-field  type,  and  are  controlled 
by  oil  switchgear  with  maximum-time  relays  and  reverse- 
current  relays. 

Either  of  the  two  direct-current  generators  suffices  for  the 
excitation  of  the  four  main  generators.  The  direct-current 
machines  are  each  of  65  kw.  output  at  110  volts  and 
1,000  R.P.M. 

Seven  single-phase  transformers  are  provided  (of  which 
one  serves  as  stand-by),  and  these  ave  constructed  for  oil  and 
water-cooling  and  controlled  by  oil-break  switches,  provided 
with  maximum-time  relays  in  the  low  tension,  and  with  maxi- 
mum and  reverse-current  relays  in  the  high-tension  circuits,  the 
two  switches  being  coupled  together  electrically.  The  low- 
tension  switches  are  provided  with  mechanical  and  the  high- 
tension  switches  with  electrical  remote  - control.  Each 
transformer  is  of  600  k.v.a.  capacity,  with  a step-up 
ratio  of  5,000/50,000.  The  reserve  transformer  can  be  con- 
nected up  to  any  phase  desired. 
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J be  two  overhead  lines,  starting  from  the  power  house, 
for  the  transmission  of  energy,  are  provided  with  lightning 
arresters  connected  to  the  ground  through  water  resist- 
ances. 

At  the  switchboard  the  generators,  as  well  as  the  primary 
and  secondary  transformer  windings,  are  connected  up  in 
parallel  to  bus-bars,  two  self-contained  sets  being  provided 
for  the  two  power-transmission  lines  respectively,  which  can 
be  worked  independently  or  in  parallel. 

The  power-transmission  line  is  125  km.  in  length,  of 
which  18  km.  are  situated  in  the  province  of  Malaga,  50  km. 
in  the  province  of  Cadiz  and  57  km.  in  the  province  of 


Seville.  The  maximum  altitude  (770  m.  above  the  level  of 
the  sea)  is  attained  between  the  Atlantic  and  the  Medi- 
terranean in  the  environs  of  Mount  Berrueco,  and  the 
minimum  altitude  (1 1 m.)  near  the  river  Guadaira  at 
Seville.  The  majority  of  the  1,550  poles  constituting  the 
line  are  built  of  l -shaped  irons  with  iron-bracket  diagonals 
and  wooden  cross  beams.  The  average  distance  between  poles 
is  s;0  m.,  but  spans  of  100  to  120  m.  are  by  no  means 
infrequent,  and  at  certain  places  even 
200,  300  and  450  m.  spans  are  reached. 

The  power-transmission  line  consists 
of  two  sets  of  three  wires,  each  of 
5-5  mm.  diameter.  Double  wires  are 
adopted  in  the  case  of  spans  upwards 
of  90  m.,  and  with  spans  exceeding 
200  m.  the  wires  are  suspended  from 
iron  cables.  The  wires  are  spaced  1 m. 
apart. 

The  power-transmission  line  comprises 
35  wire  crossings. 

Of  the  sub-stations,  that  at  Villa- 
martin,  situated  at  55  km.  from  the 
power  house,  has  two  incoming  and  two 
outgoing  lines,  connected  together  inside 
the  station.  Horn  lightning  arresters 
(with  liquid  grounding  resistances)  and 
50,000-volt  oil-switches,  one  being  set 
apart  for  each  line  and  the  mutual  con- 
nection of  lines  respectively,  are  pro- 
vided, the  apparatus  being  mounted  in 
armoured-concrete  cells. 

The  Utrera  sub  - station,  situated 
94  km.  from  the  power  house,  is 
similar  in  arrangement  to  the  fore- 
going. The  lines  are  protected  by  horn 
lightning  arresters  with  liquid  resist- 
ances and  water-jet  resistances,  permanently  connected  to 
the  ground. 

Six  mechanically  controlled  line  oil-switches  for  50,000 
volts  are  installed  ; also  four  single-phase  transformers, 
water-cooled,  one  being  a reserve.  The  primary  pressure  is 
47,000  volts,  and  the  secondaries  give  3,400,  3,500  and 
•<,600  volts  respectively.  The  capacity  of  each  transformer  is 
200  K.V.A. 

The  transformer  circuits  are  controlled  by  oil-break 


one  three-phase  water-cooled  transformer,  arranged  for 
47,000  volts  primary,  and  3,400,  3,500,  3,600  volts 
secondary  pressures.  Its  capacity  is  360  k.v.a. 

Armoured  concrete  cellwork  is  also  employed  in  this 
building. 

The  Seville  sub-station,  situated  at  the  end  of  the  line, 
that  is,  at  125  km.  from  the  power  house,  is  equipped  for 
controlling  the  two  three-phase  incoming  lines,  and  is 


Typical  Transmission  Pole. 

provided  with  the  same  type  of  switchgear  as  in  the  power 
house,  by  which  the  lines  can  be  worked  independently  or  in 
parallel. 

One  of  the  seven  single- phase  transformers  serves  as  a 
reserve. 

Each  of  the  transformers  is  controlled  by  oil  switches, 
coupled  electrically  to  time  relays  in  the  primary  circuits 
and  to  reverse- current  relays  in  the  low-tension  circuits. 
The  low-tension  switches  are  designed  for  mechanical,  and 


Transformers  in  the  Seville  Sub-station. 


switches,  with  time  relays  designed  for  mechanical  remote 
control  with  electrical  releasing. 

A single  conductor-system  serves  both  for  the  light  and 
power  supply.  Oil  switches  with  time  relays,  as  well  as 
self-acting  induction  regulators,  are  provided  in  the  out- 
going lines,  the  apparatus  being  arranged  in  armoured- 
concrete  cells. 

The  Dos  Hermanas  sub-station,  situated  at  112  km.  from 
the  power  house,  is  arranged  like  that  of  Villamartin,  but 
the  oil  switches  are  replaced  by  ordinary  ones.  It  contains 


Switch  Pillars  in  the  Power  Station. 


Armoured-Concrete  Cells  and  H.T.  Bus-bars  in  Power 
Station. 
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TWO  NOVEL  ELECTRICAL 
CRANES. 


The  accompanying  views  illustrate  two 
interesting  types  of  cranes  which  have 
lately  been  provided  by  Messrs.  Bechem 
and  Keetman  (Duisburger  Maschinenbau 
A.G.)  at  important  German  iron  and  Electrical  Traveller  with  Revolving  Jib:  Capacity  30  tons. 


steel  works.  The  first  view  shows  one  of 
four  overhead  travelling  cranes  which  have  been  provided  at 
Messrs.  Thyssen  & Co.’s  works  at  Muhlheim-on-the-Ruhr. 
Each  of  these  cranes  is  fitted  with  a revolving  jib  attached 
to  the  trolley,  and  has  a span  of  13-2  m.,  and  a lifting 
capacity  of  30  tons.  The  outreach  of  the  revolving  jib  is 
4 m.,  so  that  each  of  these  cranes  covers  a working  range  of 
17  m.  wide.  The  crane  bridge  is  composed  of  box  gilders 
with  parallel  chords,  stiffened  by  platforms,  whilst  the  trolley 
with  the  revolvable  jib  runs  on  the  crane  girder.  The 
driving  gearing  of  the  trolley  consists  of  spur  wheel  reduc- 


tion gear  ; the  movable  jib  is  arranged  on  a ball-collar-thrust 
bearing,  and  is  suspended  from  the  trolley  by  means  of  a 
forged  steel  centre  pivot.  The  design  is  such  that  atone  end 
of  this  revolvable  jib  is  the  load  hook,  whilst  at  the  other 
end,  the  counterweight  and  the  driver’s  cab  are  attached, 
space  for  the  driver  being  provided  in  such  a way  that  the 
operator  constantly  has  the  load  in  view.  The  tilting  moment 
of  the  crane  is  taken  up  by  an  upper  collar-bearing  and  a 
lower  roller-bearing  at  the  end  of  the  guiding  structure  sus- 


of an  electromagnetic  brake.  The  following  are  the  motor 
capacities  and  the  working  speeds  : — 

Lifting,  2 2 m.  per  minute  ...  22  h.p. 

Traversing,  18  m.  per  minute  ...  14'5  h.p. 

Revolving,  1 m. per  minute  ...  14’5  h.p. 

Travelling,  45  m.  per  minute  ...  33  h.p. 

The  lower  view  shows  a gantry  crane  of  5,000-kg.  lifting 
capacity,  provided  at  the  Rochlingische  Iron  and  Steel 
Works,  situated  at  Volklingen-on-the-Saar.  As  may  be 

seen  from  the  illustra- 
tion, one  leg  of  this 
crane  is  equipped 
with  a revolvable  jib, 
which  is  operated  by 
hand.  The  iron 
structures  consist  of 
lattice-work,  and  the 
trolley  runs  on  the 
lower  chords  of  the 
main  girders.  The 
distance  between  the 
supporting  legs  is 
43‘3  m.,  and  the  out- 
reach of  the  jib  is 
13’7  m.  The  crane 
travels  on  eight  wheels, 
arranged  in  pairs,  and 
the  pressure  on  the 
wheels  is  therefore  well 
distributed.  The  two 
crane  travelling-motors 
are  connected  by  trans- 
missions with  a view 
to  securing  an  even 
travel.  Two  wheels  of  each  of  the  crane-legs  are  set  in 
motion  by  means  of  spur  gearing,  and  the  shafting  is 
provided  with  bearings,  access  to  which  is  easily  obtained 
by  runways  and  convenient  ladders. 


Boston  Lighting;. — Messrs.  Crompton  & Co.,  Ltd.,  have 

informed  the  T.C.  that  they  intend  applying  for  a provisional 
order  for  electric  lighting. 


Yard  Traveller  at  a German  Steel  Works. 


the  high-tension  switches  for  electrical,  remote  control.  The 
capacity  of  each  transformer  is  600  k.v.a.,  the  primary 
pressure  47,000  volts,  and  the  secondary  3,500  volts.  The 
reserve  transformer  can  be  connected  up  to  any  phase 
desired. 

The  switchgear  is  designed  in  duplicate,  corresponding  to 
the  two  lines ; the  apparatus  is  arranged 
in  armoured  - concrete  cells.  The 
switchboard  contains  ten  panels  for  the 
secondary  distribution  lines,  aud  one 
for  the  voltmeters,  phase-lamps  and 
meters.  The  measuring  instruments 
and  checking  apparatus  of  the  incoming 
lines  and  transformers  are  arranged  on 
switching  desks. 

The  secondary  lines  are  branched  off 
to  loop  bus-bars  in  two  sets  for  the 
power  and  lighting,  respectively,  work- 
ing either  independently  or  in  parallel. 

The  writer  is  indebted  for  the  above 
particulars  to  the  courtesy  of  the  Oer- 
likon  Machine  Works,  who  constructed 
the  whole  of  the  plant. 


pended  from  the  trolley.  The  revolving  movement  of  the  jib 
is  effected  by  the  teeth  of  a forged  pinion  meshing  with  the 
pins  of  a pin  wheel  rim  fixed  to  the  jib.  The  lifting  gearing 
is  situated  at  the  after  portion  of  the  jib,  and  serves  at  the 
same  time  as  a counterweight.  Spur  wheel  reduction  gears 
are  provided  throughout  and  braking  is  effected  by  means 
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ELECTRICAL  CRANES  AT  KERR,  STUART 
AND  CO.’S  LOCOMOTIVE  WORKS. 


At  their  new  workshops  at  Stoke-on-Trent,  Messrs.  Kerr, 
Stuart  & Co.,  the  well-known  locomotive  builders,  have  in 
service  an  installation  of  one  5-ton  and  two  30-ton  electric 
overhead  cranes,  all  three  constructed  by  Messrs.  Royce,  of 


fitted  with  the  “ Royce  ” standard  dead-slow  device,  by  which 
a constant  dead-slow  speed  is  obtainable  for  either  lifting  or 
lowering.  This  device  is  very  simple,  is  entirely  under  the 
control  of  the  driver,  and  for  wheeling  locomotives,  or  where 
loads  have  to  be  moved  fractional  and  exact  distances,  it  is 
of  the  highest  importance.  When  in  operation,  the  load  is 
lifted  or  lowered  with  perfect  steadiness,  and  without  any 
tendency  to  vibration  or  jerkiness.  One  of  the  special 
advantages  of  the  two  30-ton  cranes  is 
that  an  especially  heavy  load  up  to  00 
tons  can  be  dealt  with  if  the  cranes  are 
brought  together  and  the  load  slung 
between  the  two  hooks.  The  5-ton 
crane  is  also  fitted  with  the  “ Royce  ” 
special  features  : the  hoisting  speed  is 
the  same  as  those  for  the  5-ton  lift  of 
the  two  30-ton  cranes ; the  travelling 
and  traversing  speeds  are  250  ft.  and 
80  ft.  per  minute  respectively.  All  parts 
of  the  cranes,  both  mechanical  and  elec- 
trical, are  of  Messrs.  Royce’s  make 
throughout. 


Royce  5-ton  Electrical  Travelling  Crane;  Kerb,  Stuart  & Co.’s  Works. 


Electrolytic  Hydrogen  for 

Balloons.  — A very  interesting  plant  for 
the  production  of  hydrogen  ga9  for  balloon 
purposes  by  an  electrolytic  process  has  been 
installed  at  Port  Omaha,  Neb.  A balloon 
house  has  been  erected  at  this  fort  for  the  ex- 
periments of  the  U.S.  Army  Signal  Corps. 
Alongside  this  house  is  a building  containing 
the  hydrogen  generating  plant.  Electrical 
energy  for  the  operation  of  this  plant  is 
obtained  from  the  Omaha  Electric  Light 
and  Power  Co.  A 200-kw.  motor-gene- 
rator set  has  been  installed,  which  con- 


Hoisting  (main  barrel) 
full  load  ... 

HoiBting  (main  barrel) 
half  full  load 

Hoisting  (main  barrel) 
light  load  ... 

Hoisting  (light  barrel) 
5 tons 

Hoisting  (light  barrel) 
light  load  ... 


5 ft.  per  minute. 

n ft. 


10  ft. 


30  ft. 


60  ft. 


Trafford  Park.  The  span  of  the  30-ton  cranes  is  53  ft.  5 in., 
and  of  the  5-ton  crane,  47  ft.  6 in.  All  the  cranes  are  of 
the  three-motor  type,  a separate  motor  being  used  for  each 
of  the  motions  of  hoisting,  travelling  and  iraversirig  ; but 
in  the  case  of  the  30-ton  cranes  the  hoisting  motion  is  pro- 
vided with  a separate  auxiliary  barrel  with  rope  and  hook- 
block  for  dealing  with  loads  up  to  5 tons  and  lifting  the 
same  at  a comparatively  high  speed.  The  two  barrels  are 
operated  from  one  hoisting  motor,  and 
are  brought  into  gear  with  it  by  means 
of  clutches,  fixed  so  that  they  can  be 
operated  by  the  driver  from  his  cage 
when  the  crab  is  brought  up  to  the 
cage  end.  When  changing  over  from 
one  barrel  to  another  it  is  impossible 
for  the  hooks  to  run  down,  as  small 
special  brakes  are  provided  to  prevent 
this.  The  speeds  for  the  30-ton  cranes 
are  as  follows  : — 


sists  of  an  induction  motor  direct-con- 
nected to  a direct  current  generator  wound  to  give  a pressure  of 
from  66  to  110  volts.  The  hydrogen  is  generated  by  electrolysis  in 
cast-iron  cells  containing  caustic  potash  electrolyte.  There  are  30 
of  these  cast-iron  electrolytic  cells,  all  connected  in  series.  The 
voltage  required  varies  according  to  the  temperature  of  the  cells, 
hence  the  wide  range  of  voltage  for  which  the  generator  is  designed. 
The  operating  pressure  when  the  cells  are  warmed  up  is  85  voltB  for 
the  30  cells,  or  2 8 volts  per  cell.  The  cells  are  rated  at  1,500 
amperes.  The  output  of  hydrogen  at  1,500  amperes  is  about  23  cb  ft. 
of  gas  per  hour,  or  690  cb.  ft.  for  the  30  cells.  Both  of  the  elec- 


The travelling  and  traversing  speeds 
are  150  ft.  and  80  ft.  per  minute 
respectively.  The  various  special 
features  of  the  “ Royce  ” cranes  are  pro- 
vided, including  riveted-up  steel  crab 
frame,  machine-cut  steel  gearing,  over- 
windingsafeguard  for  the  hoisting  motion  ; 


Two  30-ton  Royce  Travelling  Cranes;  Kerr,  Stuart  & Co.’s  Works. 


automatic  electrical  solenoid  brake 


for  the  hoisting  motion,  with  hand-release  device,  which 
can  be  operated  from  the  cage.  Roller  bearings  are 
provided  for  the  axles  of  the  travelling  and  traversing 
motions  ; the  travelling  motion  of  each  crane  is  also  fitted 
with  a powerful  foot  brake,  as  well  as  the  “ Royce  ” slipper- 
wheel  device,  which  also  can  be  used  as  a powerful  brake 
for  pulling  the  crane  up  quickly.  The  hoisting  motion  is 


trodes  are  of  iron.  The  iron  case  of  the  cell  forms  the  negative 
electrode  from  which  the  hydrogen  is  obtained.  The  positive 
electrode,  which  gives  off  oxygen,  is  in  the  shape  of  an  iron 
cylinder  in  the  cell.  Hydrogen  gas,  which  collects  above  the 
negative  electrode,  is  piped  to  a 50,000  cb.  ft.  gas  holder.  The 
oxygen,  which  might  easily  be  sold  commercially  to  cover  much  of 
the  cost  of  operating  the  plant,  is  allowed  to  escape  into  the  air, 
because  Congress  has  seen  fit  not  to  authorise  the  Unitedi  States 
Army  to  Bell  this  by-product. 


803 


Vol.  65.  No.  1,656,  Aooost  20,  1909.]  THE  ELECTRICAL  REVIEW. 


TRAMWAY  and  RAILWAY  NOTES. 


(i Continued  from  page  298.) 

Glasgow. — The  T.C.  members  and  the  public  generally 

are  expressing  satisfaction  at  the  decision  of  the  House  of  Commons 
Select  Committee  on  the  Glasgow  Bill,  in  regard  to  the  placing  of 
the  surplus  revenue  from  the  tramways  undertaking  to  the  common 
good  fund,  the  question  of  whether  the  tramways  were  part  of  the 
common  good  fund— which  at  limes  of  extension  helped  with 
finance— was  raised  by  the  Scottish  Office,  where  it  was  held  that 
the  tramways  were  not  the  common  good  property.  The  practice 
hitherto  has  been  for  the  tramways  department  to  hand  over  a 
fixed  sum  annually  to  the  common  gcod  to  wipe  out  its  indebted- 
ness. In  1895  a sum  of  £9, COO  was  given.  This  amount  was 
gradually  increased,  and  last  yeav  it  rose  to  £50,000.  The  total 
sum  handed  over  during  15  years,  was  £326,760.  Now  the  whole 
surplus  will  go  to  the  common  good,  and  had  this  been  in  force  last 
year,  the  sum  transferred  to  that  department  would  have  been 
£66,275.  The  Scottish  Office’s  principal  contention  was  for  a limita- 
tion of  the  annual  amounts  to  be  handed  to  the  common  food  fund, 
and  in  his  report  on  the  question,  the  Secretary  for  Scotland  (Lord 
Pentland),  points  out  that  having  regard  to  the  large  amount  of 
the  profits,  their  disposal  Bhould  not  be  left  to  the  unfettered  dis- 
cretion of  a Corporation. 

Holywood. — Much  pleasure  is  expressed  locally  at  the 
Royal  Assent  having  been  given  to  the  Holywood  Tramways  Bill, 
which  has  for  its  object  the  construction  of  a line  between  Holy- 
wood,  Co.  Down,  and  the  city  of  Belfast.  The  line  will  help  to 
bring  the  two  places  into  contact,  and  improve  the  trade  of  both. 

London. — According  to  the  Times , the  Central  London 
Tube  extension  to  Liverpool  Street  for  which  Parliamentary  powers 
have  recently  been  obtained,  will  be  begun  at  once.  The  other 
improvements  mentioned  in  the  company’s  Bill  are  also  to  be 
carried  out. 

A considerable  amount  of  discontent  is  said  to  exist  among  the 
L.C.C.  tramways  staff  who  are  working  the  Streatham-Norbury 
extension,  recently  opened.  The  cauBe  is  said  to  be  the  transfer 
ticket  system  to  the  Croydon  lines. 

The  Metropolitan  Ambulances  Bill  came  before  the  Grand  Com- 
mittee of  the  House  of  Commons  on  August  17th,  when  it  was 
decided,  by  28  votes  to  1,  that  the  L C.C.,  and  not  the  Metropolitan 
Asylums  Board,  should  be  the  body  to  carry  out  the  service.  Sub- 
section 7 of  Clause  1 ran  as  follows: — “To  provide  and  maintain 
ambulances  and  other  vehicles,  and  means  of  conveyance,  to  be 
drawn  by  electrical  or  other  mechanical  power,  by  horse  or  by 
hand.”  Upon  the  motion  of  Sir  William  Collins,  the  following 
words  were  added:— “ Provided  that  any  electrical  power  used  for 
moving  such  vehicle,  shall  be  entirely  contained  in,  and  carried 
along  with  such  vehicle.” 

Mexico. — There  has  recently  been  considerable  activity 
in  the  building  of  inter-urban  lines  in  Mexico,  and  it  has  been 
announced  that  an  American  syndicate  is  planning  a new  line  from 
the  city  of  Guaymas  to  the  suburban  towns  of  Aurora,  San  Jose, 
De  Guaymas,  and  Empalme.  This  road  will  be  aboct  16  miles 
long.  There  is  also  a Canadian  syndicate  in  the  field,  and  it  is 
planning  a line  between  Mexico  City  and  Puebla.  The  proposed 
line  runs  between  the  two  volcanoes,  Popocatepetl  and  Ixtaccihuatl, 
and  parts  of  it  will  lie  above  the  winter  snow  line.  Power  for  its 
operation  will  be  obtained  from  the  electric  plant  of  the  Mexican 
Light  and  Power  Co.  at  Necaxa. — Electric  Traction  Weekly. 

Newcastle-on-Tyne. — The  report  of  the  city  engineer 

(Mr.  O.  R.  S.  Kirkpatrick)  to  the  Tramways  Committee,  states: — 
The  expenditure  on  the  general  maintenance  of  the  tramway  track 
for  the  year  ended  March  31st,  1909,  was  £7,313.  The  down  track 
of  Westgate  Road  was  renewed  at  a cost  of  £494,  and  a new  loop, 
forming  a junction  between  Elswick  and  Westgate  Roads,  was  con- 
structed at  a cost  of  £341.  The  total  cost  for  renewals  was 
£1,403,  included  in  which  was  £50  for  the  construction 
cf  an  additional  20  yards  of  track  in  Heaton  Road.  All  the 
tramway  rails  in  stock,  after  treatment  with  bitumastic  solu- 
tion, have  been  stacked  under  a shed  at  St.  Peter’s.  The  expendi- 
ture for  ttis  item  was  £1,007,  including  the  cost  of  shed.  The  laying 
of  the  track  in  Market  Street  extension  and  the  junction  at 
Pilgrim  Street  were  completed,  and  the  expenditure  for  the  year 
was  £3,097.  A vehicle  fitted  with  carborundum  blocks  had  been 
engaged  at  night  grinding  the  rails  to  remove  corrugations,  and  with 
satisfactory  results.  The  cost  had  varied  from  6d.  to  Is.  per  lineal 
yard.  It  was  found  that  immediately  the  corrugations  were 
removed  the  maintenance  on  that  section  of  the  track  was 
automatically  reduced. 

Perth. — There  is  a deficiency  of  £1,500  on  the  tramways 
for  the  past  year.  The  fares  yielded  £200  less  than  the  estimate, 
and  the  expenditure  has  been  £100  more  than  expected. 

South  Lancashire. — We  learn  that  the  South  Lancashire 

Tramways  Co.  is  negotiating  with  the  Worsley  and  Little  Hulton 
District  Councils  with  a view  to  securing  powers  to  construct 
additional  tramways  in  those  townships.  The  lines  already  in 
operation  from  Farnworth  through  Walkden  to  Swinton  are  proving 
remunerative. 

Taunton. — The  Rowbarton  extension  of  the  Taunton 

tramways  was  inspected  by  the  B.  of  T.  on  August  13th  ; the  work 
has  been  carried  out  by  Wm.  Griffiths  & Co.,  LondoD. 

^'.S.A. — The  first  1,200-volt  direct-current  electric  rail- 
way system  in  New  England  is  to  be  constructed  between  Presque 
Isle  and  Washburne,  Me.,  with  an  ultimate  extension  of  110  miles 


to  the  St.  John  River,  according  to  an  announcement  recently 
made.  The  Aroostook  Valley  Railroad,  affiliated  with  the 
Canadian  Pacific  Railway,  is  the  promoter.  The  new  road  will 
be  built  for  both  passenger  and  freight  traffic.  Power  will 
be  bought,  according  to  the  plans,  from  the  Maine  and  New 
Brunswick  Power  Co.  at  Aroostook  Falls.  On  the  south,  tbe  new 
road  will  connect  with  the  Canadian  Pacific. — Electric  Traction 
W cekly. 


TELEGRAPH  and  TELEPHONE  NOTES. 


American  Railway  Methods. — The  use  of  modem 

methods  of  handling  telegraph  business  of  railway  companies  is 
illustrated  by  the  equipment  of  the  general  offices  of  the  Santa 
F6’s  coast  line  at  Los  Angeles.  All  departments  are  connected 
directly  by  pneumatic  tubes  with  the  telegraph  office,  31  tubeo 
being  used  for  this  purpose,  states  the  Telegraph  Aye.  The  system 
handles  between  50-60,000  messages  and  reports  monthly,  and  is 
very  successful,  doing  away  with  the  congested  filing  of  business 
which  occurred  under  the  old  system  of  messenger  delivery  and 
collection,  and  also  expediting  the  handling  of  messages. 

Canadian  Wireless  Stations.— Tbe  United  Wireless 

Co.  hss  made  an  offer  to  purchase  the  Canadian  Government’s 
wireless  stations  on  the  Pacific  Coast.  The  offer,  the  Standard 
says,  is  not  likely  to  be  accepted.  The  Dominion  Government 
maintains  a number  of  these  stations  in  connection  with  the  coast 
protection  service,  but  has  not  as  yet  opened  them  to  commercial 
business. 


Jamaica  Telephones. — The  Jamaica  Guardian  states 

that  the  licence  held  by  the  Jamaica  Telephone  Co.  has  been  ex- 
tended by  the  Governor  in  Privy  Council  to  April  30tb,  1910.  The 
licence  for  the  Vandeville  and  Montego  Bay  telephone  service  has 
also  been  extended  to  the  same  date. 

South  Africa.  — It  is  reported  that  the  Transvaal 

Government  has  extensive  improvements  in  hand  with  the  tele- 
graph and  telephone  services  all  over  the  colony,  which  will  make 
it  one  of  the  best  equipped  in  the  world.  It  is  suggested  to  link 
up  every  town,  and  main  trunk  lines  are  to  be  carried  to  every 
point  where  the  railway  lines  cross  the  border,  with  a view  to  their 
ultimate  extension  to  the  coast  ports  when  the  other  colonies  are 
ready.  It  is  regarded  as  certain  that  the  Union  Government  will 
find  telephonic  communication  between  Cape  Town  and  Pretoria 
absolutely  essential.  The  scheme  contemplates  connections  with 
farmhouses  as  well  as  the  establishment  of  call  offices  at  convenient 
centres.  It  is  estimated  that  the  coast  extensions  will  cost 
£250,000.  A concentrator  has  already  been  installed  in  Johannes- 
burg’to  enable  messages  between  minor  offices  to  pass  direct  to 
their  destination,  without  any  necessity  for  taking  |off  ahd  re- 
transmission at  central  stations  as  heretofore. 


Telegraphic  Interruptions 

TaDgier-Gafliz  

Assab-Perim 

TriDidad-Demerara 

Dakar-Conakry  ; 

Gibraltar-Tangier 

Cuata-Tangier 

Melilla-Cbafarinas 

Corfu-Trieste  


and  Repairs 

Interrupted.  Repaired. 

. May  19, 1909 
. July  8,  1909 

. Aug.  6,  1909  Aug.  13, 1909 
. Aug.  6, 1909  Aug.  14,1909 
. Aug.  6, 1909 
. Aug.  7,  1909 
. Aug.  7, 1909 
. Aug.  16, 1909 


The  Eiffel  Tower  Wireless  Station.  — According  to 

the  Daily  Telegraph,  this  station  will  be  re-equipped  by  the  end  of 
next  month,  and  will  then  be  used  for  regular  transmission  to  the 
United  States  and  Canada.  Wireless  messages  from  New  York  are 
now  received  or  intercepted  almost  daily,  and  occasionally  Canadian 
messages  are  received. 


The  Madrid-Paris  Telephone.— Negotiations  for  a 

through  telephone  communication  between  Madrid  and  Paris  are 
well  advanced,  and  telephone  lines  have  been  definitely  arranged 
for  between  Madrid  and  Bordeaux. 


The  Telephonograph. — According  to  a daily  paper,  a 

Signor  Pasquale,  of  the  Italian  Taranto  Agricultural  BaDk,  has  in- 
vented a device  bearing  the  above  title,  with  the  object  of 
obtaining  permanent  records  of  telephone  conversations,  much  in 
the  same  way  as  gramaphoue  messages  are  recorded.  For  business 
purposes  such  messages  could  be  reproduced  if  desired. 

Trinidad  Telephones. — The  Trinidad  Mirror  of  the 

21st  ult.  contains  a leader  on  the  subject  of  the  telephone  service 
in  the  island  provided  by  the  Trinidad  Consolidated  Telephones, 
Ltd.,  formerly  the  Trinidad  Commercial  Telephone  Co.,  Ltd.,  which 
has  issued  a circular  in  which  it  states  that  the  same  rates  will 
be  charged  as  heretofore,  although  Trinidadians  had  hopes  of  their 
being  reduced.  The  payment-in-advance  system  is  strongly  objected 
to  becauee  of  the  importance  of  obtaining  service  before  paying  for 
it.  Jp  conclusion,  the  Mirror  hopes  that  wireless  telephony  will  at 
some  future  date  assist  them  in  obtaining  a reduction  of  rates. 


Wireless  Telegraphy  in  ihe  West  Indies.— The 

Demerara  Argosy  states  that  experiments  at  the  West  India  and 
Panama  Telegraph  Co.’s  station  have  been  steadily  proceeding 
towards  the  proper  attunement  of  the  apparatus  for  communication. 
Up  to  the  present,  however,  though  the  stations  at  British  Guiana 
and  Trinidad,  have  been  in  speaking  touch  all  the  time,  and 
messages  have  been  exchanged,  the  correct  pitch  has  yet  to  be 
attained.  Atmospheric  influences,  principally  lightning,  have 
unfortunately  been  hampering  the  work  a good  deal. 
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The  Newfoundland  Cable  Dispute.— The  full  text  of 

the  letter  addressed  to  the  Newfoundland  Government  by  the 
Oommercial  Cable  Co.  came  to  hand  last  week  too  late  for  detailed 
attention.  The  company  states  that  it  haB  invested  over  a million 
dollars  on  the  faith  of  the  contract  of  February  18th,  1909,  which 
did  not  contain  any  provision  requiring  the  approval  of  the  Legis- 
lature. The  contract  required  the  company  to  pay  the  Government 
$4,000  annually  as  a tax  on  the  cable,  and  an  equal  tax  on  the 
second  cable  which  the  company  intended  (and  still  intends,  if  the 
contract  is  observed)  to  lay.  On  the  other  hand,  the  Government 
is  to  pay  $4,000  a year  to  the  company  as  compensation  to  the 
latter  for  extending  its  cable  from  the  landing  place  to  the  City  of 
St.  Johns,  and  maintaining  a profitless  office  there,  free  of  cost  to 
the  Government.  The  contract  provided  also  that  supplies  should 
be  free  of  import  duties,  a usual  provision,  but  this  clause  was 
violated,  the  company  being  charged  $4,322.60  duty  on  electrical 
apparatus. 

The  advantages  to  the  Newfoundland  Government  were  that  the 
cable  messages  collected  by  the  Government  on  its  landline  system 
could  be  handed  to  the  company  instead  of  traversing  the  whole 
length  of  the  island  and  the  Government’s  submarine  cable  to 
Nova  Scotia,  while  the  Government  cost  nothing  in  revenue,  and 
the  speed  of  transmission  was  increased.  Lastly,  considerable  trade 
would  have  been  brought  to  the  island,  especially  if  the  company’s 
cable  steamer  Mack  ay -Bennett  was  stationed  at  St.  Johns,  involving 
an  expenditure  of  over  $50,000  a year.  The  Government  itself  had 
asked  the  company  to  provide  the  direct  cable  connection,  but  now 
repudiated  the  contract,  and  thus,  no  doubt,  pleased  the  Anglo- 
American  Co.,  which  was  in  competition  with  both  the  Government 
and  the  Commercial  Co.  The  letter  concludes  with  a protest 
against  the  repudiation  of  a solemn  contract — an  act  hitherto 
unknown  in  the  history  of  the  British  Government  or  its  depen- 
dencies— and  a denial  of  the  Government’s  right  to  repudiate  it. 

The  other  side  of  the  question  is  voiced  by  Sir  Edward  Morris, 
the  Premier,  who  is  now  in  London,  and  emphatically  denies  that 
there  has  been  any  breach  of  faith  on  the  part  of  his  Government, 
or  that  it  fails  to  recognise  the  contract  made  with  its  prede- 
cessors or  is  hindering  the  laying  of  the  company’s  cable.  Sir 
Edward  goes  on  to  say  in  regard  to  his  Government : — “ It  did, 
however,  refuse,  without  ample  consideration,  to  bring  before  the 
Legislature  for  ratification  this  contract  of  1909,  principally  for 
the  reason  that  it  was  unfair  and  prejudicial  in  many  respects  to 
the  Anglo-American  Telegraph  Co.,  Ltd.,  which  is  a cable  company, 
and  would  create  in  favour  of  the  Commercial  Cable  Co.  a monopoly 
for  25  years  of  the  transmission  of  all  cable  messages  passing  over 
the  Newfoundland  Government  landlines.  The  Commercial  Cable 
Co.,  under  its  agreement  made  in  1905  with  the  Newfoundland 
Government,  are  now  bringing  in  their  cables.  There  is  no  objec- 
tion to  this,  as  the  Government,  only  a few  weeks  ago,  gave  them 
the  land  they  require,  but  the  Government  have  not  felt  justified 
(not,  however,  without  fully  considering  the  matter)  in  granting 
by  Act  of  Parliament  the  further  concession  attempted  to  be  given 
in  the  agreement  of  1909,  namely,  a monopoly  for  25  years  and 
freedom  from  taxation,  whilst  taxing  the  Anglo-American  Co. 
doing  business  on  the  same  street  $20,000  per  annum."  ...  “ The 

present  Newfoundland  Government,  who  were  only  in  office  a 
few  days  when  this  legislation  was  asked  for,  were  fully 
justified  in  taking  time  to  consider  the  matter  before  embarking 
on  legislation.”  .... 

In  a letter  to  the  Secretary  of  Stat9  for  the  Colonies,  under 
date  July  8th,  Mr.  F.  A.  Bevan,  Chairman  of  the  Anglo-American 
Telegraph  Co.,  gave  fiis  company’s  views  on  the  matter.  This  letter 
states  that  by  the  agreement  of  February  10th,  1909 : — ■“  Clause  2 
extends  the  period  of  the  Commercial  Cable  Co.’s  1905  agreement 
to  25  years  from  February  18tb,  1909,  and,  together  with  Clause  3, 
confirms  in  specific  terms  the  monopoly  during  that  period  to  the 
Commercial  Cable  Co.  (which  is  an  American  company)  of  all 
traffic  from  which  the  Government  landlines,  to  the  exclusion  of  my 
company  (which  is  a British  company),  and  whose  landlines  are 
also  excluded  from  all  business  passing  over  the  Commercial  Co.’s 

cable ” The  letter  also  shows  that  under  Clause  4 the 

Government  is  to  pay  the  Commercial  Co.  $4,000  per  annum  “ in 
consideration  of  the  advantages  and  facilities  secured”  by  the  cable 
extension  to  Newfoundland  and  New  York;  but,  the  letter  points  out, 
the  Anglo-American  Co.  has  already  four  cables  to  Europe  and  five  to 
the  U.8.,  which  are  available  for  the  Government.  Moreover,  the 
effect  of  the  above  subsidy  is  to  remit  to  the  Commercial  Co.  the 
landing  tax  of  $4,000  per  annum,  imposed  by  law,  on  each  cable 
between  the  Colony  and  any  place  outside ; the  Anglo-American 
Co.  pays  taxes  on  five  cables  amounting  to  $20,000  per  year. 

I nited  States  Telegraph  and  Telephone  Statisties. 

— The  third  set  of  statistics  recently  published  deals  with  the 
year  1907.  Among  other  things,  attention  is  drawn  to  the 
enormous  single-wire  mileage  of  commercial  telephone  and  tele- 
graph systems,  the  large  growth  of  the  telephone,  as  compared 
with  the  telegraph  mileage,  and  the  difficulties  in  wireless  develop- 
ment. Tabular  statistics  are  given  showing  that  there  were  1,813 
telegraph  systems,  of  which  25  were  commercial  landline  and 
ocean  cable,  six  wireless,  and  695  railroad  telegraph  systems. 
There  was  a grand  total  of  15,072,220  miles  of  single  wire  in  use 
by  the  telegraphs  and  telephones:  of  this,  the  telephone  systems 
controlled  12,999,369  miles,  and  the  telegraph  systems,  exclusive  of 
Government,  telegiaph  systems,  used  2,072,851  miles.  Operating 
the  tolegraph  and  telephone  systems,  but  exclusive  of  railroads  and 
wireless,  tnere  were  22,996  companies,  22,971  being  lelephono 
companies.  The  ocean  cable  amounted  to  46,301  nautical  miles, 
all  controlled  by  the  commercial  telegraph  systems.  The  capital 
stock  and  bonds  outstanding,  par  value,  was  $1,034,909,679,  of 
which  $814,616,004  was  credited  to  the  telephone  systems.  The 


total  income  was  $236,045,615,  of  which  the  telephone  concerns 
earned  $184,461,747,  expending  $140,802,305;  and  the  telegraph 
systems  earned  $51,583,863,  expending  $41,879,613.  Of  the  whole 
number  of  systems  in  operation,  the  telephone  formed  99  9 per 
cent 

The  difficulty  in  obtaining  separate  statistics  regarding 
land  and  ocean  telegraph  systems  is  mentioned ; the  last 
census  shows  that  these  systems  dealt  with  103,794,076  ' 

messages,  which  included  5,869,317  cable  messages,  and  29,110 
telegraph  offices  were  in  use.  Of  the  25  telegraph  com- 
panies, 24  were  incorporated;  only  It  paid  dividends  on  their 
capital  stock,  being  the  same  as  in  1902.  There  were  six  com- 
mercial wireless  telegraph  systems,  having  122  tower  stations  (in 
1907),  and  these  dealt  with  163,617  messages.  The  capital 
involved  was  $39,450,000 ; the  year’s  income,  $122,154 ; and  ex- 
penses, $169,782. 

The  Federal  Government  had  installed  wireless  plant  on  73 
naval  vessels,  and  in  44  shore  stations.  The  shore  stations  (which 
are  open  to  the  public)  sent  26,933,  and  received  34,073  messages. 
The  U.S.  railroads  operated  807,824  miles  of  telegraph,  and  52,518 
miles  of  telephone  wire,  requiring  33,441  telegraph  offices,  and 
30,115  telephones.  These  transmitted  5,923,483  commercial 
messages,  and  258,589,333  messages  on  railroad  business.  It  is 
inferred  that  the  telephone  will  come  into  greater  use  for  railroad 
work  on  account  of  its  speed  and  flexibility. 

. _•  , 

— - 

CONTRACTS  OPEN  and  CLOSED. 

— 

OPEN. 

Australia. — Melbourne. — 2,550  common  battery  tele- 
phones and  protectors  for  the  P.M.G.  See  “Official  Notices” 
to-day. 

Ballinasloe.  — September  10th.  The  Committee  of 
Management  of  the  Ballinasloe  District  Lunatic  Asylum  wants 
tenders  for  the  supply  and  erection  of  overhead  cables.  See 
“ Official  Notices  ” July  30th. 

Burnley. — The  Guardians  have  decided  to  obtain 

tenders  for  the  electrical  work  required  for  the  new  nurses’  home, 
and  alterations  at  the  Infirmary. 

Edinburgh. — September  4th.  The  Corporation  invites 
tenders  for  a motor-alternator  and  for  an  electric  lighting  installa- 
tion. See  “ Official  Notices  ” August  6th. 

September  4th.  Electric  light  installation  at  the  new  slaughter- 
houses, Gorgie,  for  the  Corporation.  Specification  (one  guinea 
deposit)  from  Mr.  F.  A.  Newington,  electricity  supply  works, 
Dewar  Place. 

Germany. — The  municipal  authorities  of  Wegscheid, 
Bavaria,  are  about  to  invite  tenders  for  tbe  establishment  of  st 
central  electric  lighting  Btation  in  the  town. 

Glasgow.  — Electric  lifts  for  new  Mitchell  Library 

Wm.  B.  Whitil,  architect,  219,  St.  Vincent  Street. 

Electric  power  plant  for  the  Sbieldhall  works  'of  the  southern 
district  sewage  scheme.  The  Engineer  on  Sewage  Scheme  Con- 
struction, City  Chambers. 

Handsworth. — August  30th.  Steam  coal  for  the  electric 

generating  station  of  the  U.D.C.  F.  A.  Nixon,  electrical  engineer. 

Leeds. — September  7th.  Paper-insulated  cables  for  the 

E.L.  Department.  See  “ Official  Notices  ” August  13th. 

Leyton. — September  7th.  Public  lighting  lanterns  with 

clock  switches  for  incandescent  electric  lamps,  for  the  U.D.C.  See 
“ Official  Notices”  August  13th. 

Leyton. — September  7th.  Electric  light  wiring  and 
fittings  for  the  Public  Offices ; extension  for  the  U.D.O.  See 
‘ Official  Notices  ” to-day. 

London. — Battersea. — August  21st.  The  Council 

wants  tenders  for  motors  and  controllers,  d.c.  flame  and  enclosed 
aTc  lamps,  and  motor  and  arc  lamp  installations.  See  “Official 
Notices”  August  6th. 

L.C.C. — September  14tb.  The  L.C.C.  wants  tenders  for  the 
supply  and  laying  of  6J  miles  of  0'O75  sq.  in.  three-core  cable  and 
46  miles  of  single  core  cable,  telephone  cables,  &c. ; the  supply  of 
50  tramway  feeder  pillars;  layiDg  16  miles  of  stoneware  ducts; 
and  the  supply  of  440,000  stoneware  ducts.  See  “Official  Notices” 
August  6th. 

PorLAR  — September  8th.  Electrical  supplies  for  a year  for  tbe 
II. G G.  H.  Lough,  Clerk,  45,  Upper  North  Street,  Poplar,  E. 

September  1st. — Miscellaneous  stores  and  electrical  accessories 
for  the  Metropolitan  Asylums  Board.  See  “Official  Notices" 
to-day. 

Plymouth. — September  2nd.  Steam  turbo-dynamo  for 
the  Corporation.  See  " Official  Notices  ” August  13th. 

It  by]. — August  21st.  The  U.D.G.  invites  tenders  for  a 
125-kw.  Diesel  set  and  a 50-kw.  steam  dynamo.  See  " Official 
Notices  ” August  6th. 
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West  Ham.— September  2nd.  Electrical  fittings  for  a 
year,  for  the  B.G.  Thomas  Smith,  clerk,  Union  Road,  Leyton- 
stone,  N.E. 

Wisliaw. — August  30th.  Three-wire  n.C.  switchboard 
for  the  Craigneuk  sub-station  for  the  Electricity  Department.  See 
“ Official  Notices  ” August  13th. 

York. — August  27th.  The  Corporation  wants  tenders 
for  18  double-deck  electric  tramcars  and  a watering  car.  See 
"Official  Notices”  July  30th. 


CLOSED. 

Gravesend.—' The  T.C.  has  accepted  the  tender  of  Mr. 
W.  R.  Wills  for  an  automatic  stoker  for  the  electricity  works,  at 
£215.’ 

Hereford. — The  T.C.  has  accepted  the  tender  of  the 

Blasberg  Engineering  Co.,  of  Manchester,  for  a water-cooling  tower, 
at  £270." 

Liverpool. — Repeat  orders  for  vertical  Curtis  turbines 
have  been  given  by  the  Corporation  to  the  British  Thomson- 
Houston  Co. 

Wallasey. — The  following  tenders  for  tramway  stores  has 
been  accepted  by  the  U D.C  : — 

British  Griffin  Co— Chilled  iron  wheels. 

J.  Baker  & Co.— Steel-tired  wheels. 

National  Rail  and  Tramway  Appliances  Co.— Brake  blocks. 

D:ck,  Kerr,  & Co— Bearings,  &c. 

Cammell,  Laird  A Co. — Axles. 


NOTES. 


Condensing  Water  for  Jet  Condensers.— A corres- 
pondent writes  as  follows If  the  steam  supplied  to  an  engine  be 
passed  through  a good  separator  it  should  enter  the  cylinder  prac- 
tically dry.  The  only  heat  loBt  by  the  Bteam  in  its  passage  through 
the  engine  is  that  lost  by  radiation  and  that  converted  into  work. 
That  converted  into  work  can  be  very  closely  calculated  from  the 
value  J = 778  ft.  lb.  Under  these  circumstances  the  chemical 
method  described  at  page  235  appears  somewhat  supererogatory. 
The  heat  content  of  a pound  of  steam  at  initial  pressure  is  known, 
and  so  is  that  of  the  exhaust  steam  at  the  final  pressure.  Then 
neglecting  radiation,  the  initial  heat  less  the  heat  equivalent  of  the 
horse-power  should  measure  the  final  heat.  There  is  no  need  to 
take  into  account  cylinder  condensation,  for  this  is  purely  a local 
action  in  the  cylinder,  and  does  not  imply  any  disappearance  of 
ht  at. 

Excepting  for  heat  converted  into  work  any  steam  which  enters 
a cylinder  must  leave  it  as  steam,  for  the  total  heat  per  pound  of 
initial  steam  is  greater  than  in  a pound  of  final  Bteam,  and  the 
final  steam  would  be  superheated  were  it  not  for  the  wetness  due 
to  performance  'of  work.  The  wetness  overcomes  the  superheat. 

Between  steam  at  180  lb.  absolute  and  exhaust  steam  at  3 lb. 
absolute  there  is  a difference  of  70  thermal  units,  or  1 in  about  17, 
or  say  6 per  cent.  The  difference  should  fully  counterbalance  the 
radiation  loss,  and  leave  only  the  wetness  due  to  work  done.  The 
final  Bteam  may  thus  be  assumed  to  contain  1,100  units  above  an 
ordinary  injection  temperature,  as  per  steam  table,  which  shows 
1 1251  total  heat  above  32°  for  steam  at  3 lb.  absolute.  If  the 
injection  is  discharged  at  1003  F.,  and  has  gained,  say,  40°  F.,  the 
steam  has  lost  1,060  heat  units.  Then  each  pound  of  steam  has 
heated  up  = 26£  lb.  of  water,  and  the  ratio  of  steam  to  water 
is  10  : 265.  This  seems  a method  quite  sufficiently  accurate  for  all 
practical  purposes.  It  is  open  to  such  slight  correction  as  may  be 
made  by  anyone  who  wishes  to  recognise  the  fact  that  1°  F.  in  a 
pound  of  water  is  only  equivalent  to  the  thermal  unit  at  one  tem- 
perature, but  this  correction  is  hardly  necessary. 

The  method  of  Mr.  Empson,  as  given  in  the  Electrical 
Review  of  August  6tb,  is  correct,  but  it  does  not  distinguish 
between  the  steam  discharged  from  the  engine  and  the  water  that 
has  passed  through  as  priming,  and  so  does  not  appear  to  avoid 
the  inaccuracy  pointed  out  in  Mr.  Empson’s  first  paragraph.  If 
any  water  has  got  by  the  separator,  it  will  dilute  the  air-pump  dis- 
charge, and  will  appear  as  st  am  in  the  calculation.  Is  there  any 
necessity  for  such  extreme  accuracy  in  any  case  ? If  the  hot  well 
is  too  hot,  would  not  more  water  be  used,  irrespective  of  the  calcu- 
lation ? ‘Sure,”  said,  the  Irish  nurse,  "I  don’t  need  this  (a  ther- 
mometer). If  the  baby  comes  out  red,  the  watber’s  too  hot,  aid  if 
he  eomes  out  blue,  its  too  cold  I ” 

The  Norwegian  Nitrogen  Industry.— At  tlie  new 

works  at  Notodden,  for  the  extraction  of  nitrogen  from  the  air  by 
means  of  the  Birkeland-Eyde  electrical  process,  which  have  been  in 
full  woik  for  more  than  a year,  nitrogen  ia  now  oxidised  in  36 
furnaces,  requiring  1,000  e.h.p.  each.  The  products  obtained  are 
Bitrio  Boid,  which  In  concentrated  form  is  brought  into  the  market 


in  iron  casks ; calcareous  nitre  with  13  per  cent,  of  nitrogen ; and 
sodium  nitrite,  of  which  there  was  sold  to  German  dye  manu- 
facturers during  the  last  year  a quantity,  amounting  to  the  value  of 
about  1 million  kroner  (£55,555),  and  corresponding  to  one-third  of 
the  world’s  requirements.  Apart  from  the  above  products,  it  is 
intended  to  produce  ammonium-nitrate  in  a factory,  which  is  to  be 
erected  specially  for  this  purpose.  By  co-operation  with  the 
Badische-Anilin  and  Soda  Fabrikgesellschaft,  the  original  company 
has  succeeded  in  procuring  the  necessary  capital  for  the  purchase 
and  harnessing  of  the  Rjukan  Waterfall  and  others. 

Two  separate  companies  have  been  formed,  one  under  the  name 
of  the  Norwegian  Power  Co.,  with  a capital  of  16  million  kroner 
(£8S8,P89),  and  the  other  with  the  style  of  the  Norwegian  Salt- 
petre Works,  with  a capital  of  18  million  kroner  (£1,000,000) ; a 
third  company  has  also  been  formed,  dealing  only  with  transport, 
and  having  a capital  of  3 million  kroner  (£166,667).  The  total 
capital  which  up  to  the  present  time  has  been  spent  at  the 
Notodden,  Sviilgfoss  and  Rjukan  waterfalls  already  exceeds 
22  million  kroner  (£1,222,222),  which,  according  to  the  estimates, 
will  have  to  be  increased  to  54  million  kroner  (£3,000,000),  when 
all  the  projected  arrangements  have  been  completed  in  about 
10  years’  time.  Nothwithstanding  many  difficulties  and  mishaps, 
which  occurred  during  the  first  yeaT,  the  value  of  the  products 
amounted  to  2 million  kroner  (£111,111),  and  the  net  profits  to  25 
per  cent. 

Institution  Notes  — Mining  Institute  of  Scotland. — 

The  members  of  this  Institute,  numbering  300,  visited  the  collieries 
of  the  Lochgelly  Iron  and  Coal  Co.,  Ltd.,  on  Saturday,  to  inspect 
the  electrical  power  generation  and  distribution  system  there. 
The  Lochgelly  Co  , who  own  pits  covering  a coalfield  fully  16  square 
miles  in  extent,  have  one  of  the  most  modern  electrical  systems  in 
the  country,  and  a recent  extension  places  it  far  ahead  of  any  in 
the  district.  Until  the  end  of  last  year  the  conjpany  provided 
power  and  lighting  for  their  various  pits  by  means  of  numerous 
isolated  continuous-current  plants  of  low  and  medium  pressure, 
but,  deciding  some  time  ago  to  generate  in  bulk  at  high  pressure 
at  a convenient  centre  and  distribute  to  the  different  pits  from 
there,  plant  has  been  obtained  sufficient  meanwhile  to  supply  five 
of  the  pits  and  the  workshops  on  these  lines,  and  the  scheme  is  so 
designed  that  the  remaining  pits,  seven  in  number,  will  ultimately 
be  included.  The  power  is  transmitted  from  the  central  power 
house  by  overhead  lines  to  the  distant  pits  by  high-pressure  three- 
phase  current.  The  power  station  contains  four  Babcock  & Wilcox 
boilers  in  two  batteries,  each  boiler  having  2,531  sq.  ft.  of  heating 
surface.  There  are  two  Beiliss  & Morcom  self-lubricating  three- 
crank  triple- expansion  engines,  direct  coupled  to  two  Bruce  Peebles 
three-phase  50-period  alternators,  having  exciters  on  the  same  shaft. 
Each  set  is  designed  for  a continuous  output  of  420  kw.  on  a 0'8 
power  factor  (and  for  25  per  cent,  overload  for  periods  of  2 hourB 
at  clear  intervals  of  6 hours)  at  3,000  to  3,300  volts  when  running  at 
375  b.p.m.  The  transformer  stations  are  each  designed  to  contain  two 
200  kw.  transformers.  To  redeem  the  capital  in  20  years  the 
company  hope  fo  be  able  to  deliver  electrical  energy  to  any  pit  in 
the  coalfield  for  rather  less  than  0'3d.  per  Board  of  Trade  unit,  and 
with  an  increased  load  the  cost  may  be  even  cheaper,  owing  to 
much  of  the  capital  expenditure  already  incurred  belonging  to 
possible,  and,  indeed,  probable  extensions.  After  the  inspection 
the  members  were  enteitained  to  lunch,  when  Mr.  George  Mitchell, 
one  of  the  directors  of  the  company,  expressed  the  pleasure  that  it 
had  given  him  to  welcome  them  on  behalf  of  the  Lochgelly  Coal 
and  Iron  Co.  He  hoped  that  the  day  of  jealousy  amongst  coal- 
owners  was  past,  and  that,  in  view  of  the  competition  which  had  to 
be  faced  at  home  and  abroad,  anything  that  was  good  for  them  in 
the  way  of  cheapening  production,  was  also  good  for  them  to  learn 
and  teach.  Mr.  McLaren,  H.M.  Inspector  of  Mines,  in  thanking 
the  company  for  their  courtesy  and  hospitality,  stated  that,  in  his 
opinion,  neither  money  nor  brains  had  been  spared  to  make  the 
Lochgelly  pits  the  first  in  Fife.  He  hoped  that  if  any  of  the 
members  had  any  old  installation  at  any  of  their  mines  they  would 
get  rid  of  it  at  once,  and  install  something  like  that  at  Lochgelly. 
Messrs.  Sayers  & Caldwell,  of  Glasgow,  were  the  engineers  for 
the  work. 

Legal. — Postmaster-General  v.  Russell. — In  the 

City  of  London  Court,  before  Judge  Lumley  Smith,  K C.,  on 
Tuesday  laet  week,  the  Postmaster-General  sued  Mr.  W.  H.  Russell, 
nurseryman,  HaverBtock  Hill,  to  recover  15s.  7d.  for  tbe  rent  of  an 
extension  telephone  Tine.  The  defendant  had  several  other  lines, 
about  which  there  was  no  dispute.  According  to  the  report  in  the 
Standard,  the  defendant’s  manager  said  that  the  extension  line 
was  absolutely  useless  from  beginning  to  end.  They  never  could 
get  connected,  although  he  tried  to  do  so  over  50  times.  At  last 
they  asked  tbe  Postmaster-General  to  take  tbe  machine  away,  and 
wrote  and  said  that  no  sensible  man  would  ask  them  to  pay  rent 
for  the  extension.  Mr.  W.  Bregnall,  for  Sir  Robert  Hunter,  the 
solicitor  to  the  Post  Office,  said  that  the  extension  worked  all 
right  at  first,  but  there  was  no  responsibility  on  the  Postmaster- 
General  to  maintain  it,  or  to  keep  it  .efficient.  If  there  was  any 
error  or  fault  on  the  part  of  the  engineers,  the  Crown  were  not 
responsible,  as  they  were  not  liable  for  tbe  faults  of  any  of  their 
servants.  Judge  Lumley  Smith  said  that  the  contract  was  a very 
tight  one,  and  he  had  had  similar  complaints  before.  The  defendant 
probably  did  not  read  the  conditions  under  which  he  was  bound. 
The  fact,  that  the  extension  was  out  of  order  was  no  answer  to  the 
present  claim,  and  the  contract  precluded  the  defendant  claiming 
damages.  The  defendant  bad  trusted  to  the  good  feeliDg  of  the 
Postmaster-General  that  he  would  do  his  best  to  keep  the  exten- 
sion in  order.  That  wu  all.  Judgment  was  given  for  the  plaintiff, 
with  costs, 
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Naldbb  Bros.  & Thompson,  Ltd.,  v.  S.  E.  Smith.— At  Lincoln 
County  Court  on  Tuesday,  plaintifis  sued  Samuel  E.  Smith  elec- 
tncxan,  Lincdn,  for  the  return  of  two  electrical  instruments,  or 
. tneir  value  and  damages  for  detention.  Mr.  E.  E.  Payne 
giving  evidence  for  the  plaintiff  company,  stated  that  the  instru- 
ments were  sent  to  A.  C.  Smith,  Ltd.,  Lincoln,  on  loan  for  exhibi- 

fonr  ^r?°!rS  la 'Ia“uarL 1908-  A 8reat  many  were  returned,  but 
four  including  the  two  electrical  measuring  instruments,  were  not. 

rie  saw  tbe  goods  m defendant’s  premises  on  May  26th.  Mr  J G 

Wnhams  who  appeared  for  plaintiffs,  said  that  they  were  only 
suing  for  two,  because  they  could  only  prove  that  two  were  in 
defendant  s possession.  Sir  G.  S.  Baker  made  an  order  for  the 
instruments  to  be  returned  in  a week,  or,  if  not  returned,  a verdict 

the  t°T  i£5'  ?iS  Honour  stat;ed  that  he  had  a letter  from 

the  defendant  asking  that  the  case  might  be  adjourned,  as  he  had 
just  received  a telephonic  message  that  his  wife  was  seriously  ill 
On  inquiry  he  was  told  that  defendant  had  gone  to  Woodhall  Spa. 

Rossall  School  Installation. — The  Governors  of 

ossall  School  have  recently  decided  to  make  extensive  alterations 

Mrdc,ar1,1^^0Vement^',  v1Dcluding  the  inflation  Of  electricity. 
Messrs.  Siemens  are  the  main  contractors,  and  are  using  their  new 
Stannos  wire  throughout.  A Belliss-Siemens  steam  dynamo  is 
being  provided  and  the  exhaust  steam  from  this  will  be  used  in 
the  calonfiers  which  are  being  installed  to  heat  the  school  on  the 
centralised  hot-water  system.  A Westinghouse  petrol  set  is  also 
oeing  Put  in.  The  wlmle  installation  is  being  designed  and  super- 
vised by  Messrs.  Lacey,  Sillar  & Leigh,  of  Westminster  and  Man- 
chester  The  work  will  be  completed  before  the  boys  return  at  the 
end  of  the  summer  holidays. 

^or  Sale.  The  Rhyl  P.D.C.  is  offering  for  sale  one 
165-kw.  d.c.  steam  dynamo.  See  our  advertisement  pages  to-dav 
for  particulars.  J 

We  have  received  printed  particulars  of  machinery,  plant  and 
%nd  effects,  of  the  Auto-Claw  Co.,  Ltd.,  which  are 

! e n ^ by  tender  They  may  be  viewed  on  the  premises, 
148-15°,  Curtain  Road,  E.C.,  any  day  up  to  August  21st,  between 
10  a.m.  and  1 p m Copies  of  the  particulars  can  be  obtained  from 
Mr.  James  Todd,  the  receiver  and  manager,  at  135,  Wool  Exchange, 

Colliery  Accidents. — It  is  reported  that  on  Thursday! 

!ast  week,  two  workmen,  David  Thomas  (46)  and  Owen  Davies  (24), 
met  their  death  at  the  Cribbwr  Fawr  Colliery,  near  Porthcawl 
they  were  proceeding  to  their  work,  and  when  leaving  the  tram 
they  slippefl,  and,  it  is  said,  caught  hold  of  an  electric  cable,  from 
whichtheyreceived  a shock.  One  of  them  died  instantaneously 
and  the  other  a little  later.  1 

t Whiler,^°Lking  in  Auchil)g‘ech  Colliery,  Chryston,  on  Sunday, 
James  M Mahon,  a miner,  met  his  death  electrically.  M’Mahon  was 
engaged  splicing  a rope  with  the  aid  of  a portable  electric  lamp. 
On  taking  the  lamp  from  the  hook,  he  received  a slight  shock, 
causing  him  to  drop  the  lamp,  which  burst,  and  apparently  thinking 
that  the  current  was  thus  shut  off,  he  stooped  to  lift  the  remains  of 
tne  lamp,  when  he  received  the  shock  which  killed  him. 

I p-to-date  Bell-Ringins:. — The  offer  of  T.  C.  Keay 
engineer,  for  the  installation  of  electric  power  in  connection  with 
the  ringing  of  the  Old  Steeple  bell,  has  been  accepted  by  the 
Dundee  Town  Council.  • J 


Appointments  Vacant. — A salary  of  £104  yearly,  with 
house,  coals  and  light,  is  offered  fox  an  engineer  to  take  charge  of 
thexnstallation  at  the  large  modern  lunatic  asylum  at  Bangour,  near 
Edinburgh.  Candidates  must  be  experienced  and  fully  qualified 
to  take  charge  of  the  steam  and  electric  plant. 

,.f°r.eman  of  electric  light  service  for  Dominica,  West  Indies 
l&loOj,  See  our  advertisement  pages  for  particulars. 


Mediterranean  Push.— Messrs.  Gent  & Co.,  Ltd.,  send 

us  the  following  letter,  received  by  them  from  Malta,  as  the  sequel 
to  the  amusing  communication  which  was  printed  in  our  issue  of 
July  16th,  1909,  p.  102 
“ Mr.  Gent  and  Co., — 

" It  is  not  the  first  time  we  had  business  with  many  English 
firms  under  the  conditions  submitted  to  you  or  proposed  by  them 
besides  many  others,  as  Germans,  French  and  Italians,  and  always 
came  to  a conclusion. 


bRK  pardon,  let  us  state  that  your  w^ell-known  firm  is  one 
of  those  which  we  Maltese  fellows  since  have  been  in  the  course  of 
commerce  never  met  across. 


“ Thanking  yon  at  last  for  the  great  trouble  you  had  for  publishing 
our  letter  in  the  Electrical  Review. 

“ With  many  thanks,  we  remain, 

“Mediterranean  Push. 

JN.b.— We  beg  this  time  to  be  kind  again  to  publish  our  letter, 
and  we  will  pay  you  for  the  expense.” 


Electrical  Employers’  Association  of  N.S.W.— 

According  to  an  Australian  newspaper,  the  above  Association  is  to 
be  formed  in  Sydney,  with  offices  at  33,  York  Street.  What  led  to 
its  formation  was  the  issuance  in  March  last  by  the  Electrical 
1 rudes  Union  of  New  South  Wales  of  a log  embracing  conditions 
of  labour,  wages  to  be  paid,  Ac.,  to  the  members  of  their  union, 
and  sending  a copy  to  each  of  the  firms  employing  electricians, 
suggeiting  that  a conference  be  held  between  their  representatives 
and  representatives,  appointed  by  the  employers,  with  a view  of 
getting  their  special  conditions  accepted  by  the  employers.  It 
was  quite  impossible  for  the  employers  individually  to  deal  with 
this  matter,  and  a meeting  was  convened  by  Mr.  A.  J.  Hanson  in 
order  that  the  employers  might  be  brought  together  to  consider  the 
matter.  At  one  of  the  meetings  it  was  felt  to  he  very  desirable 


that  an  association  of  all  electrical  employers  should  be  formed  in 
order  to  deal  with  this  particular  subject.,  and  with  any  other  matters 
that  might  arise  from  time  to  time  affecting  the  general  welfare  of 
employers  in  the  electrical  industry.  On  June  3rd  it  was  decided 
that  the  Association  should  be  formed,  and  the  following  officers 
were  elected : President,  Mr.  E.  J.  Erskine ; vice-presidents 
Messrs.  W.  A.  Gosche  and  A.  J.  Hanson  ; general  committee,  Messrs 
Forbes  Mackay,  J.  E.  Donoghue,  Kendall,  Waddell  and  Bell- 
treasurer,  Mr.  H.  R.  8harp  ; trustees,  Messrs.  Handley  and  Warren  ’ 
secretary,  Mr.  R.  Burgin. 

Copper. — The  tendency  of  the  market  at  present  is 

rather  obscured.  We  are  informed  (U.8.  Electrical  World,  July 
29th)  that  the  managers  of  the  Metal  Exchange  of  New  York  have 
adopted  the  recommendations  of  a Committee  which  advises  them 
to  bring  their  system  of  selling  copper  into  line  with  that  in  use  in 
London.  This  involves  quotations  in  tons  of  2,240  lb.,  the  grading 
of  the  copper  under  the  term  “ standard,”  and  the  use  of  contracts 
worded  as  the  London  ones. 

The  same  paper  records  a sale  to  the  Western  Electric  Co.  of 
about  12,000  tons,  though  it  does  not  make  direct  mention  of 
delivery.  Presumably,  however,  this  is  a trading  sale. 

The  trade  “boom  ” appears  to  be  setting  in  rapidly  in  the  States, 
and  would  appear  to  have  caused  a reversal  of  policy  in  speculative 
circles.  Indications  hitherto  have  been  all  in  favour  of  a “ Blump  ” 
in  copper,  to  be  followed  by  a sharp  climb  to  high  prices.  In  the 
face  of  a strong  genuine  demand  in  the  States,  however,  it  is  diffi- 
cult to  see  how  this  can  come  about. 

Inquiries. — A correspondent  wants  a quantity  of  gas- 

heated  thermopiles,  and  would  like  to  meet  with  a maker  of  such. 

A firm  is  inquiring  for  makers  of  electrical  hammers  for  boiler 
riveting,  or  if  not  obtainable,  for  makers  of  hydraulic  hammers 
for  the  same  purpose. 

Correction. — In  the  article  on  an  “ Electrically-Operated 

Fire  Pump  ’ on  page  210  of  our  August  6th  issue,  reference  is  made 
to  a “flexible  cable  of  60  sq.  mm.  section.”  This  Bhould  read 
“16  sq.  mm.”;  and  two  lines  later  for  “3  x 60  sq.  mm.”  read 
“3  x 16  sq.  mm.” 

To  Soothe  a Savage  Breast.— Although  some  of  our 

electrical  friends  may  now  be  tracking  the  wily  grouse  to  his  lair, 
there  are  many  others  left  in  empty  (so-called)  London,  and  to 
these  we  heartily  commend  a few  evenings  with  the  Moody- 
Manners  Opera  Company  at  the  Lyric  Theatre.  This  week 
these  fine  performers  have  given  “Lohengrin,”  “Madame 
Butterfly,”  “Carmen,”  “The  MastersiDgers,”  &c.,  and  music 
lovers  who  patronise  only  Italian  and  German  opera,  because 
it  is  the  proper  thing  to  do,  will  be  pleasurably  surprised  and 
gratified  with  the  superb  singing  and  flue  acting  of  the  eminent 
vocalists  Mr.  Charles  Manners  has  gathered  into  his  fold.  Piin- 
cipals,  chorus  and  orchestra  alike  are  first  class  ; the  chorus,  indeed, 
is  quite  a feature,  especially  in  the  male-voice  department, 
and  the  wonderful  verve  displayed,  combined  with  a remarkable 
ability  to  retain  the  pitch,  is  a revelation  in  operatic  chorus 
singing.  On  two  consecutive  evenings  we  have  been  gratified  to 
note  that  the  courage  and  enterprise  of  Mr.  Manners  have 
been  rewarded  with  well-filled  houses,  and  we  hope  that  the 
recognition  for  which  he  has  for  years  so  manfully  striven  will  no 
longer  be  denied  him,  for  he  deserves  the  hearty  support  of  every- 
body to  whom  singing,  acting,  playing  and  scenic  effects  of  the 
first  order,  appeal. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elhotbioal  Review  posted  as  to  their  movements. 


Central  Station  Officials. — On  the  occasion  of  his 
marriage,  Mr.  H.  Wilson,  mains  superintendent,  has  been  presented 
by  the  Maidstone  electricity  works  staff  with  a marble  clock. 

In  celebration  of  the  recent  marriage  of  Mr.  Harold  Dickinson, 
the  manager  of  the  Leeds  Corporation  Electric  Lighting  Depart- 
ment, a social  gathering  of  the  officers  and  workpeople,  together 
with  their  wives  and  lady  friends,  was  held  at  the  Grand  Central 
Hotel,  on  Friday  evening,  13th  inst.,  when  Mr.  Dickinson  was  pre- 
sented with  a grandfather  clock  and  a silver  tea  and  coffee  service, 
and  other  articles  subscribed  for  by  the  entire  staff,  numbering  237 
persons.  During  the  evening  musical  selections  were  rendered. 

Tramway  Officials.— Mr.  Thomas  Medcalf,  general 

manager  of  the  Swindon  Corporation  Tramways,  and  formerly  in 
the  electrical  department,  of  the  Burnley  Corporation,  was  married 
on  Thursday  last  week,  at  Burnley,  to  Miss  Alice  Isabella  Grey, 
daughter  of  Alderman  Grey,  cotton  manufacturer,  and  chairman  of 
the  Burnley  Corporation  Electricity  Committee. 

General.' — The  directors  of  the  Suffolk  Electricity  Supply 
Co.,  Ltd,,  and  the  staffs  at  Stowmarket,  Diss,  and  Felixstowe,  have 
presented  a marble  clock  and  a cheque  for  10  guineas  to  Mb.  Fbank 
Allen  (accountant)  on  his  marriage. 

Miss  E.  F.  Lewis,  supervising  telephonist  of  the  Northampton 
Post  Office  staff,  who  is  about  to  be  married  to  Mb.  Wilfrid 
Austin,  of  the  itaff  of  the  Northampton  Electric  Light  and  Pow6r 
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Co.,  has  been  presented  by  the  staff  with  an  old  Staffordshire  china 
tea  set  and  a silver-plated  teapot. 

Mk.  A.  W.  Blake  is  severing  his  connection  with  the  farm  of 
Mills,  English*  Co.,  Ltd.,  Swansea,  with  whom  he  has  been  asso- 
ciated for  the  last,  three  years  (previous  to  which  he  was  borough 
electrical  engineer  at  Monmouth),  and  has  taken  offices  at  66,  Wind 
Street,  Swansea,  where  he  intends  to  practise  as  a consulting 
engineer,  devoting  special  attention  to  colliery  and  works 
equipment. 

Recently  at  the  Parish  Church,  Plumstead,  near  Cape  Town,  the 
wedding  was  solemnised  of  Mr.  George  Muibhead  Clark, 
M.I.C.E.,  chief  engineer  in  South  Africa  for  Harper  Bros.  & Co.,  of 
London,  and  consulting  engineer  to  the  Band  Mine  Power  Supply 
Co.,  and  Miss  May  Constance  Edwards,  eldest  daughter  of  Major 
J.  P.  Edwards,  V.D.,  M.I.E.E.,  of  Brank6ea,  Wynberg,  formerly 
chief  engineer  of  the  postal  telegraphs  in  Cape  Colony. 

It  was  announced  in  Wednesday’s  papers  that  Sir  Matthew 
Nathan,  G.C.M.G  , will  be  appointed  Secretary  to  the  Post.  Office 
in  succession  to  Sir  H.  Babington  Smith,  K.C.B.,  C.S.I.  He  will 
take  ud  his  new  duties  in  January  next  on  returning  from  Natal. 
The  Times  says  that  Lieut.-Col.  Sir  Matthew  Nathan,  B.E., 
G.C.M.G.,  was  bom  in  1862,  and  has  had  a distinguished  adminis- 
trative career.  He  entered  the  Royal  Engineers  ia  1880,  and 
served  in  the  Nile  and  Lushai  expeditions  in  1885  and  1889.  In 
1895  he  was  apprinted  secretary  to  the  Colonial  Defence  Com- 
mittee. In  1899  he  was  entrusted  with  the  administration  of  Sierra 
Leone,  and  subsequently  was  made  Governor  of  the  Gold  Coast,  end 
later  of  Hong  Kong.  He  was  appointed  Governor  of  Natal  in  1907. 

Mr.  Frank  Stuart  Milne,  who  some  time  ago  left  the  New- 
castle-upon-Tyne Electric  Supply  Co.,  Ltd.,  to  take  up  an  important 
appointment  in  the  Argentine  in  connection  with  the  electrical 
department  of  the  State  Railways,  has,  in  view  of  the  rapid  com- 
mercial expansion  of  the  Republic,  commenced  business  in  Buenos 
Ayres  as  commercial  engineer  and  agent  for  British  railway, 
mechanical  and  electrical  engineering  firms.  Associated  with  him 
as  British  engineer  and  secretary  is  Mr.  J.  A.  Seager,  A.M.I  C.E  , 
A.I.E.E.,  and  any  firms  desiring  representation  in  Argentina 
should  communicate  with  the  latter  gentleman  at  his  office,  Emerson 
Chambers,  Newcastle-upon-Tyne. 

Obituary.— Hugh  Erat  Harrison.  — We  announce 

with  very  deep  regret  that  Mr.  Hugh  Erat  Harrison,  B.3c. 
(London),  A.M.Inst.O.E.,  M.I.E.E.,  F.C.S.,  the  Principal  of  the 
Electrical  Standardising,  Testing  and  Training  Institution,  died 
on  Thursday,  August  12th.  Mr.  Harrison  was  born  at  West- 
minster in  1859,  and  was  educated  at  University  College  School. 
He  matricnlated  in  1876,  and  entered  University  College,  where 
he  gained  a Cloth  Workers’  Exhibition  in  Chemistry  and 
Physics  in  1877.  He  studied  for  a short  time  in  Paris,  and  subse- 
quently took  his  degree  in  1880  with  Honours  in  Experimental 
Physics.  In  the  following  year  he  entered  the  service  of  the 
Anglo-American  Brush  Co.,  and  subsequently  became  managing 
engineer  of  the  Sheffield  branch  of  the  Hammond  Electric  Light 
and  Power  Co.,  Ltd.  In  18S2  Mr.  Harrison  organised  and  became 
Principal  of  this  company’s  Electrical  Engineering  College  in  Red 
Lion  Square,  London,  and  when  it  was  closed  in  1885  he  became 
a partner  in  the  firm  of  Piiil)ip3,  Harrieon  & Kart.  On  retiring 
from  this  firm  he  was  appointed  Clerk  to  the  Research  Committee 
of  the  Institution  of  Mechanical  Engineers,  but  it  was  in  1889 
that  he  carried  out  toe  work  with  which  his  memory  will  be 
associated,  viz.,  the  organisation  and  foundation  of  the  Electrical 
Standardising,  Testing  end  Training  Institution,  Faraday  House, 
London,  of  which  he  was  Principal  at  the  time  of  his  death.  He 
drew  up  the  scheme  of  studies  himself,  and  to  the  close  of  last 
term  lectured  to  the  students  on  “Electrical  Engineering.”  In 
addition  he  organised  the  Testing  Department  and  superintended 
its  work,  and  in  connection  with  this  he  was  appointed  Board  of 
Trade  Electrical  Inspector  for  Croydon,  Tunbridge  Wells.  Ealing, 
Wimbledon,  Chatham,  Godaiming  and  Clacton.  From  1887-1901 
he  was  Assistant  Examiner  in  Magnetism  and  Electricity  to  the 
Board  of  Education,  and  he  was  one  of  the  delegates  sent  by  the 
Institution  of  Electrical  Engineers  to  attend  the  International 
Electrical  Congress  held  at  St.  Louis  in  1904.  He  at  one  time 
contributed  largely  to  the  technical  Press,  and  he  has  also 
written  two  small  tpxt-books  for  the  pupils  of  Faraday  House, 
one  upon  “ Graphics,”  and  another  on  “ Armatures  ” (first  part) ; 
he  was  erigaged  in  the  preparation  of  the  second  part  of 
the  latter  at  the  time  of  his  decease.  He  specialised  very 
considerably  in  alternate  current  work,  and  in  1893  the 
Editor  of  Industries  credited  him  with  “ perhaps  the  most 
important  discovery  in  alternating  current  work  during  the 
last  few  years.”  He  was  unmarried.  Mr.  Harrison  was  a man  of 
wide  reading,  with  a well-balanced  mind  ami  singularly  clear 
judgment.  He  was,  however,  reserved  almost  to  shyness,  and 
shrank  instinctively  from  anything  approaching  publicity.  Nervous 
to  a degree  and  highly  sensitive,  he  was  nevertheless  possessed  of 
great  tenacity  of  purpose  and  strength  of  will,  and  those  with 
whom  he  happened  to  come  into  active  opposition  were  often 
astonished  at  the  force  he  disclosed.  His  favourite  recreations 
were  golf  and  yachting,  and  he  was  &n  excellent  walker,  and  for 
years  made  it  a rule  to  walk  at  least  50  miles  a week.  Latterly, 
however,  due  to  weak  health,  he  was  less  active.  Extremely  fond 
of  music,  he  at  one  time  sang  very  well,  and  a few  years  ago  he 
installed  an  organ  at  Scssex  Place  and  played  on  it  almost  daily. 
One  of  his  chief  delights  was  curio  hunting,  especially  in  glass,  and 
a competent  judge  expressed  the  opiDicn  that  his  rvas  the  finest 
private  collection  of  glass  in  this  country.  For  reasons  which  we 
have  mentioned  above,  he  was  perhaps  not  as  well  known  person- 
ally as  his  position  and  abilities  might  have  led  one  to  expect,  but 
to  these  who  v.  ere  intimate  with  him,  his  premature  death  has 


come  as  a terrible  blow.  Of  no  one  could  it  more  truly  be  said 
that  “ those  who  knew  him  best  loved  him  most.”  The  Faraday 
House  Institution  which  he  organised,  developed  and  guided  for 
nearly  20  years,  will  feel  his  loss  acutely ; his  name  had  become 
synonymous  with  it,  and  the  Institution  of  Electrical  Engineers, 
who  twice  elected  him  a member  of  their  Council,  will  feel  the 
loss  of  his  thorough  learning  and  shrewd  judgment.  The  funeral 
took  place  at  Golder’s  Green  on  Tuesday,  among  those  present 
being  the  Earl  of  Crawford,  Chairman  of  the  Governors  of  Faraday 
House  ; Mr.  W.  M.  Mordey,  President  of  the  Institution  of  Elec- 
trical Engineers ; Messrs.  Robert  Hammond,  O.  P.  Sparks, 
W.  R.  Cooper,  J.  E.  Kingsbury,  H-.  M.  Hobart  and  Dr.  Alexander 
Russell. 

William  Ford  Stanley. — We  regret  to  place  on  record  the 
death,  at  the  well  advanced  age  of  81  years,  of  Mr.  W.  F.  Stanley, 
whose  name  had  for  so  long  stood  out  very  prominently  among  the 
scientific  instrument  makers  of  the  United  Kingdom,  indeed  of  the 
world.  It  was  some  55  years  since  he  commenced  business  as  a 
metal  and  ivory  worker,  and,  according  to  the  Times,  two  years 
later  he  brought  out  the  first  simple  open  stereoscope.  For  many 
years  he  had  been  engaged  designing  and  manufacturing  all  classes 
of  scientific  instruments  for  Government  and  other  purposes,  and 
he  also  wrote  a number  of  text-books  on  the  subjects  in  which  he  had 
so  successfully  specialised.  He  shared  bis  success  with  the  people 
of  the  neighbourhood  in  which  he  resided,  for  upon  South  Norwood 
he  poured  out  his  wealth  with  exceptional  munificence.  A public 
hall  and  art  gallery,  costing  £13,000,  the  Stanley  Technical  Trade 
Schools,  erected  and  equipped  and  amply  endowed,  representing 
many  thousands  more,  and  other  gifts,  led  to  Mr.  Stanley  having 
the  honorary  freedom  of  Croydon  conferred  upon  him  a couple  of 
years  ago,  and  to  the  unveiling  of  a clock  tower  in  South  Norwood. 

M.  Wilson,  Sen.— Those  who  have  had  dealings  with  the 
Electrical  Standards  Laboratory  of  the  Board  of  Trade  will  learn 
with  regret  of  the  death,  after  only  one  day’s  illness,  of  Mr.  M. 
Wilson,  sen.  He  had  served  in  the  R.E.  as  sapper  for  over  21 
years  and  held  for  seven  or  eight  years  the  office  of  storekeeper 
whilst  acting  as  laboratory  assistant  at  the  Chatham  School  of 
Military  Engineering  under  Major  P.  Cardew.  He  has  held  the 
office  of  assistant  electrician  and  mechanic  to  the  Board  of  Trade 
Electrical  Standards  Laboratory  since  its  inception  in  1890,  and 
the  wide  range  of  practical  knowledge  which  he  brought  to  bear  on 
bis  duties  made  his  services  highly  appreciated  by  all  with  whom 
he  came  into  contact. 

Sydney  Holmes.  — We  regret  to  learn  that  Mr.  Sydney 
Holmes,  traffic  superintendent  of  the  Rhondda  Tramways  Co  , was 
drowned  on  Saturday  last.  He  was  bathingiin  the  Bristol  Channel 
atPenarth,  when  he  got  beyond  his  depth  and  was  carried  away  by 
the  current. 


NEW  COMPANIES  REGISTERED. 


Dynamic  Electrical  Co.,  Ltd.  (104,436).— This  company  wa8 

registered  on  August  6th,  with  a capital  of  £100,000  in  £1  shares,  to  acquire  all 
or  any  of  the  undertakings,  businesses,  properties  and  assets  of  the  Dynamic 
Syndicate,  Ltd.,  the  Dynamic  (French)  Syndicate,  Ltd  , and  the  Mitcham  Elec- 
tric Fan  Co.,  Ltd.,  to  adopt  agreements  with  the  said  companies  and  the 
liquidators  thereof,  and  to  carry  on  the  business  of  electricians,  engineers, 
makers  and  manufacturers  of  and  dealers  in  eleotrie  and  other  motors,  fans, 
dynamos,  tools,  induction  coils  and  other  machinery  and  electrical  apparatus,  &c. 
The  subscribers  (with  one  bhare  each)  are: — C,  Simpson,  31,  Down  Street,  W., 
stock  jobber ; T.  H.  Weguelin,  18,  Clifford  Street,  W..  stock  jobber;  B.  H. 
Weguelin,  Coombe  End,  Kingston  Hill,  stock  jobber;  J.  Fairbairn,  6,  Broad 
Street  Place,  E.C.,  manager  ; C.  T.  Treacher,  97,  Ridgmount  Gardens,  Francis 
Street,  W.C.,  estate  agent ; J.  Berry,  6,  Broad  Street  Place,  E.C.,  secretary  ; A. 
Gocdlett,  6,  Broad  Street  Place,  E.C.,  chartered  secretary.  Minimum  cash 
subscription,  seven  shares.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  nine  ; the  first  are  C.  Simpson,  T.  H.  Weguelin,  and  B.  H. 
Weguelin;  qualification  of  first  directors,  one  share  ; of  other  directors,  £100; 
remuneration  (except  managing  director)  £200  each  per  annum,  iree  of  income- 
tax  (chairman,  £250). 

General  Accessories  Co.,  Lid.  (104,464).— This  company  was 

registered  on  August  9tb,  with  a capital  of  £3,000  in  £1  shares  (1,080  6 per  cent, 
preference,  920  5 per  cent,  preference,  and  500  ordinary),  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  electrical  goods  ol  all  kinds,  general  mer- 
chants, warehousemen,  factors  and  agents,  &c.,  and  to  adopt  an  agreement  with 

E.  C.  Friend.  The  subscribers  (with  one  share  each)  are  : A.  T.  Richards,  20, 
Hanbury  Road,  Hornsey,  N.,  clerk;  Miss  M.  M.  Marlow,  49,  Dewbirst  Road, 
Brook  Green,  W.  Private  company.  The  number  of  directors  is  not  to  be  Icbb 
than  two  or  more  than  five  ; G.  X.  Markt  is  permanent  director  and  manager 
with  £391  10s.  per  uDnum.  Registered  office,  148  150,  Curtain  Road,  E.C. 

Luing  Wharton,  Ltd.(104,536).— This  company  was  registered  on 
August  12th,  with  a capital  of  £3,000  in  2,900  preference  shares  of  £1  each  and 
2,000  ordinary  shares  of  Is.  each,  to  carry  on  the  business  of  electricians, 
mechanical  engineers,  makers  of  and  dealers  in  electricity,  suppliers  of  light, 
heat  and  power,  &c.  The  subsciibers  (with  one  oidnmry  share)  are  -W.  R. 
Wildridge,  98,  New  City  Road,  PJaistow,  clerk  ; J.  W.  G.  White,  8,  Harrcgate 
Road,  South  Hackney,  N.E.,  clerk.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  five  ; the  first  are  H.  P.  Allison  and 
H.  J.  de  Courcy  Moore;  qualification,  one  share.  Registered  by  H.  J.  Moore, 
2,  Gresham  Buildings,  Basiughail  Street,  E.C. 

Geary,  Adams  & Co.,  Ltd.  (104,463).— This  company  was  regis- 
tered on  August  Otb,  with  a capital  of  £3,000  in  £1  shares,  to  adopted  an  agree- 
ment with  F.  C.  Geary,  and  to  carry  on  the  business  of  electrical  installation 
and  general  engineers  and  agents,  &c.  The  subscribers  (with  one  share  each) 
arc F.  C.  Geary,  20,  Albany  Road,  Wolverhampton,  engineer;  G.  W.  M. 
Adams,  Bolton  Road,  Wodnesfield,  Stairs.,  secretary.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  live  ; the  first  are 

F.  C.  Geary  and  O.  W.  M.  Adams  (all  permanent;  no  qualification  required); 
remuneration  as  fixed  by  the  company.  Registered  by  Alfred  H,  Atkins,  Ltd., 
27-8,  Fetter  Lane,  E.C. 


808 


THE  ELECTRICAL  REVIEW.  [Voi.  ec.  no.  i.ese,  aooust  20,  ibob, 


Midland  Electric  Wire  Co.,  Ltd.  (104,571).— This  company 

was  registered  on  August  14th,  with  a capital  of  £5,000  in  £1  shares,  to  acquire 
the  business  earned  on  as  the  Midland  Electric  Wire  Go.,  and  to  ckrry  on  the 
business  of  electric  cable  and  insulated  wire  manufacturers  and  dealers?  elec® 
trioians,  engineers,  &c.  the  subscribers  (with  one  share  each)  are:— W J 
Lev.  154,  F°sse  Road  South,  Leicester,  electrical  engineer ; Miss  E.  E 

Secretary  HSW  Griln  24  G,,A'  Orme,  27,  Abney;Street,  Leicester; 

Woi\et^y^^«Wc!4^riffinV23VS^  Albans  Road,  Leicester,  managiDg  clerk  ; G 
Hall,  Pendene,  Stoneygate,  Leicester,  merchant.  Private  company.  W.  ,T 
Levi  is  manager.  Registered  by  Rawle,  Johnstone  & Co.,  1,  Bedford  Row,  W.c! 


passengers  was  117  and  118  respectively.  Taking  the  whole  of  the 
traffic,  through  and  local  together,  the  average  distance  travelled 
was  2 9 miles.  The  average  recepts  for  through  passengers,  taking 
the  whole  length  of  the  journey,  was  about  2'98d.  Of  course,  soml 
of  this  had  to  be  divided  between  the  various  companies,  bo  that 
their  share  had  been  about  T66d.  The  average  receipts  for  the 
whole  of  their  traffic  were  l'89d. 

Lobd  Geobqe  Hamilton  seconded  the  motion,  and  the  repor 
was  adopted  without  discussion.  * 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 

Waller’s  Electrical  Manufacturing  Co.,  Ltd.  (94,300).— This 

company  s annual  return  was  filed  on  July  2nd,  when  10,507  shares  bad  been 
taken  up  out  of  a nominal  capital  of  £18,000  in  £1  shares  £l  per  shave  has 
been  called  up  on  507  shares,  resulting  in  the  receipt  of  £507.  £10,000  is  con- 
sidered as  pa.d.  Mortgages  and  charges  : £2,600.  xm.uuuiscon 

Co.,  Lid.  (41,589). — This  company’s  annual 

return  was  hied  on  July  19th,  when  3,600  ordinary  and  671  preference  shares  had 
ltkieinoso  °Ut<°f. a nomjnal  capital  of  £61,000  in  3,600  ordinary  shares  of  £10 
ac)h and  1,250  preference  shares  of  £20  each.  £20  per  share  has  been  called  un 

rrceln^of^Tigo^^rinn^61  6ha^  0IJ  2'000  ordinary  shares,  resulting  in  the 
anTcharief:3Nii°'  £i6>000  ls  considered  as  paid  on  1,600  ordinary.  Mortgages 

^ Ltd.  (66,568). — This  company’s  annual 

return  was  filed  on  July  19th,  when  the  entire  capital  of  £2'0,C00,  in  15  000 
preference  shares  of  £10  each  and  50, OfO  ordinary  shares  of  £1  each,  had  been 

recIhitTf  if 50  ran  ^/snnnn8- be6n  c.alled  UP  011  the  Preference,  resulting  in  the 
and  charged  Nif.  ’ ’ considered  as  paid  on  the  ordinary.  Mortgages 

Electrolytic  Alkali  Co.,  Ltd.  (64,360). — Particulars  of  £50,000 

first  mortgage  debentures,  created  July  12lh,  1909,  and  secured  by  trust  deed  of 
Sec11^9^  rffVhp  ^ dated  ^ 9th.  1904),  filed  pursuant  to 

fssne9  he  ni  i!n^TPa  a‘,6S  <Consol,ldat‘°n>  Act,  1908,  the  amount  of  the  present 
„„  a f40’1.50,  , Above  supplemental  deed  also  registered.  Property 
anqlfthi'eeeltam  ,freebold  land>  buildings,  plant  and  machinery  at  Middlewichf 
C?mpally  S Property,  present  and  future.  Trustees:  Liverpool 

Moitgage  Insurance  Co.,  Ltd.,  6,  Castlfe  Street,  Liverpool. 

Cryselco,  Ltd.  (58,218).— Particulars  of  £5,000  first  and  £5  000 

second  debentures  created  by  resolutions  of  June  26tb,  and  secured  by  trust 
sol1dat1o^dAcUt  yi9n8h’t!905’  HIed  Pursuant  to  Sec.  93  (3)  of  the  CompaniesMCon- 


Mersey  Railway  Co. 

The  directors’  report  for  the  half-year  ended  June  30th,  1909  states 
that  the  train-mileage  run  during  the  half-year  was  384,962  miles 
witl1  408,134  during  the  corresponding  six  months  of 
1908.  The  passengers  conveyed  were  5,818,759,  as  against  5 719  572 
exclusive  of  season-ticket  holders.  The  total  receipts  from  all 
sources  were  £53,228,  as  compared  with  £51,784.  The  working 
expenses,  exclusive  of  the  charges  for  pumping,  ventilation  and 
lifts,  have  been  £30,810,  equal  to  57*88  per  cent.,  as  against  £33,075 
(qual  to  63*87  per  cent,  for  the  corresponding  six  months  These 
charges  for  pumping,  ventilation,  and  hydraulic  lifts,  for  the  past 
half-year  amounted  to  £3,660,  equal  to  6 88  per  cent.,  as  compared 
with  £4,070,  or  at  the  rate  of  7 86  per  cent,  for  the  corresponding 
period  of  1908.  The  London  office  has  now  been  closed,  and  the 
whole  of  the  staff  connected  with  the  administration  of  the  com- 
pany has  been  concentrated  at  the  general  offices  at  the  Central 
Station,  Birkenhead.  The  period  during  which  the  payment  of 
interest  on  the  debenture  stocks  (other  than  the  new  first  perpetual 
stock)  is  contingent  on  the  revenue  available  in  each  separate  year 
and  the  holders  of  each  of  these  stocks  are  entitled  to  appoint  a 
director,  will  expire  on  December  31st,  1910,  and  the  directors 
recommend  that  an  application  should  be  made  to  Parliament 
during  the  present  session  for  a further  extension  of  the  period.  In 
view  of  the  progress  which  continues  to  be  made  in  the  development 
of  the  traffic  and  the  reduction  of  the  expenditure,  the  directors  are 
unanimously  of  opinion  that  in  the  interest  of  all  the  classes  of 
debenture  stock  holders  and  also  of  the  holders  of  the  preference 
and  ordinary  stock,  it  is  desirable  to  continue  the  existing  arrange- 
ment and  maintain  the  credit  of  the  undertaking.  They  hope  at  an 
eaily  date  to  submit  proposals  for  that  purpose. 


CITY  NOTES. 


Great  Northern,  Piccadilly  and  Brompton 
Railway  Co. 

The  twenty-second  half-yearly  meeting  of  the  above  company  was 
heid  on  August  12th,  at  Hamilton  House,  under  the  chairmanship 
ol  biB  Geo.  S.  Gibb,  who,  m moving  the  adortion  of  the  report 
(see  Electrical  Review,  August  13th,  page  267),  said  the  issue  of 
snare  capital  to  the  contractors  had  now  been  completed.  £75  000 
of  debenture  stock  was  issued  to  the  contractors  during  the  past 
half-year,  and  there  remained  about  £227,000,  the  bulk  of  which 
would  remain  unissued,  representing  the  capitalised  value  of  rent 
i7,a/ffonCnreated'  Tlie  nuniher  of  passengers  canied  had  been 
19  155,883,  an  increase  of  l,7o9,000,  or  9 8 per  cent.  The  increase 
°mlear!  , amounted  the  very  handsome  percentage  of 
G0£.  The  local  traffic  was  68f  per  cent,  of  the  total,  and  the 
increase  in  that  branch  had  been  about  2£  per  cent.  The  through 
traffic  was  31  q per  cent,  of  the  total,  and  the  increase  in  that  branch 
.^n6onon30J  per  cent.  The  gross  revenue  was  £157,993,  an  increase 
of  £10,2-9,  or  6 9 per  cent.  He  had  practically  no  comment  to 
make  on  the  working  expenses,  which  showed  a decrease  of  £1,578. 
They  ran  an  increased  number  of  trains,  and  a decreased 
number  of  cars.  The  service  was  working  with  the 
greatest  regularity  and  success.  They  only  wanted  more 
revenue,  and  that  was  coming  as  fast  as  one  could  reasonably 
expect  it.  The  net  revenue  balance  was  £84,588,  out  of  which  the 
directors  had  set  aside  £6,000  as  reserve  for  contingencies  and 
renewals.  After  providing  for  the  preference  dividend,  the  directors 
recommended  the  payment  of  a dividend  of  1 per  cent,  on  the 
ordinary  shares  and  the  carrying  forward  of  £8,352.  A great  deal 
of  new  and  useful  experience  was  being  gained  in  the  working  of 
the  railway.  No  one  could  say  beforehand  what  kind  of  movement 
would  take  place,  and  to  what  extent  they  would  succeed  in  attract- 
ing  short-distance  passengers,  and  it  was  satisfactory  to  note  the 
increase  in  the  number  of  passengers  who  paid  the  larger  fares. 

3i  millions  of  local  passengers  who  paid  3d.  during 
the  half-year,  and  the  increase  in  that  branch  of  their  traffic  was 
12  per  cent.  The  increase  in  the  number  of  passengers  who 
travelled  at  2d.  fares  was  only  1'69  per  cent.,  so  that  it  would  be 
seen  they  had  a good  increase  in  the  number  of  those  who  paid  the 
larger  fares.  They  also  found  they  got  quite  a considerable 
number  of  short-distance  passengers.  They  had  carried  2i 
millions  at  Id.  and  ljd.,  which  was  nearly  24  per  cent,  of 
tneir  local  traffic,  excluding  workmen.  No  doubt  these 
fares  were  too  low,  but  if  one  could  not  get  more,  the  traffio  of 
these  Id  and  ljd.  fares  did  at  least  add  to  the  revenue.  They  had 
lately  taken  out  a statement  showing  the  average  distances  that 
their  paiBengers  travelled.  It  was  a week’s  account  of  a week’s 
traffic,  and  it  went  to  show  that  those  passengers  who  paid  Id.  per 
fare  travelled  on  the  average  '85  of  a mile.  Passengers  who  paid 
lid.  fares  went  1'27  milos,  so  that  the  rate  per  mile  paid  by  those 


Liverpool  Overhead  Railway  Co. 

The  half-yearly  meeting  was  held  at  Liverpool  on  Tuesday  Sir 
Wm.  Forsvood  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (Elec- 
trical Review,  August  13th,  page  267),  said  that  there  was  a 
further  shrinkage  in  revenue,  amounting  to  £2,487,  which  waB 
mainly,  if  not  entirely,  due  to  depression  in  trade.  On  the  other 
hand,  the  reduction  in  the  workiDg  expenses  had  saved  £3,138 
This  had  been  accomplished  mainly  by  a more  frequent,  but’  less 
rapid,  and  therefore  less  expensive  train  service.  The  directors 
had  also  effected  other  economies,  small  in  themselves, 
but  in  the  aggregate  amounting  to  a considerable  sum.  They 
had  not  sacrificed  efficiency  for  economy.  The  economies  had 
mainly  been  effected  in  running  expenses,  and  not  in  the  cost  of 
repairs  and  renewals.  The  railway  and  rolling  stock  had  been  well 
maintained,  and  had  not  been  allowed  to  run  dowD.  He  was  not 
confident  that  they  would  ever  be  able  to  restore  their  fares  to  their 
former  level.  They  were  governed  by  the  fares  charged  upon  the 
Corporation  tramways  and  the  Lancashire  and  Yorkshire  Railway. 
It  was  one  of  the  evils  of  a municipal  trading  concern  like  the 
tramways,  that  they  must  be  worked  upon  popular  lines,  rather 
than  upon  business  principles.  There  had  been  a severe  depression 
of  trade,  which  had  greatly  affected  the  I.iveipool  Docks.  A 
recovery,  however,  was  already  in  progress.  In  America  the  risiDg 
tide  in  trade  had  set  in  vigorously,  and  it  could  not  be  long  before 
it  reached  this  country.  He  could  see  no  reason  why  their  traffic 
should  not  shortly  be  again  as  large  as  it  was  four  years  ago. 
Liverpool,  after  all,  remained  the  greatest  port  in  the  Empire  ; it 
was  to-day  the  only  commercial  port  in  the  United  Kingdom,  which 
a modern  Atlantic  liner  could  enter,  and  was  the  nearest  port  to 
the  great  manufacturing  centres.  The  outcome  of  their  half- 
year  was  that  they  carried  a balance  to  their  net  revenue 
account  of  £7,601.  To  this  they  added  the  balance  brought  in  from 
last  half-year  of  £4,210,  and  interest  £214,  making  the  total  avail- 
able  £12,026.  Deducting  interest  payable  upon  their  mortgage 
debentures  £4,171,  and  interest  payable  upon  calls  paid  in  advance, 
they  had  left  a balance  available  for  dividends  of  £7,696.  They 
proposed  to  pay  interest  on  the  1892  preference  shares  at  the  rate  of 
5 per  cent.,  which  would  require  £3,000,  leaving  £4,696  to  be  carried 
forward.  They  had  carried  £1,500,  as  usual,  to  the  credit  of  the 
renewal  fund,  whioh  now  amounted  to  £38,082,  and  they  had 
thought  it  wise  to  strengthen  their  contingent  fund  by  crediting  it 
with  £200.  6 

Mb.  G.  H.  Robebtson  seconded,  and  the  report  was  adopted. 

It  was  resolved  to  pay  a dividend  of  5 per  cent,  on  the  prefer- 
ence shares. 


Direct  Spanish  Telegraph  Co.,  Ltd.  — The  board  have 

decided  to  pay,  in  addition  to  the  dividend  at  the  rate  of  10  per 
cent,  per  annum  on  the  preference  shares,  an  interim  dividend  at 
the  rate  of  4 per  cent,  per  annum,  free  of  income-tax,  on  the 
ordinary  shares,  both  for  the  half-year  ended  June  30th,  1909,  and 
payable  on  October  1st  next. 
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Baker  Street  and  Waterloo  Kailway  Co. 

Sib  Geo.  S.  Gibb  (chairman)  presided  on  August  12th,  at 
Hamilton  House,  over  the  twenty-second  half-yearly  general  meet- 
ing of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Kemew, 
August  13th,  page  267),  he  said  the  accounts  showed  a considerable 
improvement  in  all  the  main  features  to  which  one  looked  in 
studying  railway  accounts.  Their  receipts  had  gone  up,  their 
expenses  had  gone  down,  and  they  were  able  to  double  tne  small 
dividend  which  was  declared  in  the  first  half  of  1908.  The  capital 
account  was  not  now  of  much  interest.  It  showed  capital  expendi- 
ture of  £71,880,  but  that  merely  represented  the  balances  issued  to 
contractors.  They  had  carried  14,300,000  passengers,  which  was 
an  increase  of  nearly  11  per  cent,  over  the  coiresponding  half  of 
1908.  The  increase  had  mainly  occurred  in  through  passengers. 
Through  passengers  in  the  June  half  of  1908  were  36J  per  cent,  of 
the  total,  and  they  were  now  40J  per  cent.  The  through  traffic 
did  not  yield  quite  so  much  money  as  the  local,  as  they  had  to 
divide  the  receipts  with  the  other  companies  concerned,  but  it  was 
to  the  increase  of  through  traffic,  due  to  the  co  operation  of  all  the 
companies  in  their  efforts  to  establish  the  habit  of  underground 
traffic,  that  they  looked  for  considerable  advantage  in  the  future. 
The  average  payment  by  through  passengers  came  to  2 8d.,  and  the 
company’s5 share  of  that  was  l'3d.  The  average  of  their  local  traffic, 
including  workmen,  was  l'54d.,  and  the  average  of  the 
total  traffi:,  both  through  and  local,  was  146d.  T.aeir  principal 
exchange  was  with  the  Piccadilly  Tube,  with  whom  they  exchanged 
afcoit  1£  million  passengers,  Next  came  the  Central  London 
Railway,  with  whom  they  exchanged  million;  next  the  Metro- 
politan Railway,  with  just  over  1 million  ; and  then  the  City  and 
South  London,  with  just  under  1 million.  The  gross  revenue  was 
£91,510,  an  increase  of  £7,981,  or  9 56  per  cent.  The  working 
expenses,  notwithstanding  the  increase  of  car-mileage,  showed  a 
decrease  of  £3,228,  of  which  £2,100  occurred  under  the  head  of 
train-working,  and  was  largely  due  to  the  decreased  price  of 
electric  current,  which,  again,  was  due  to  the  decreased  price  of 
coal.  They  had  that  year  put  £4,000  to  reseive,  as  the  board 
thought  the  time  had  come  when  they  should  establish  a fund  for 
contingencies  and  renewals.  After  that  reserve,  there  remained  a 
balance  of  £18,304,  out  of  which  the  directors  recommended  the 
payment  of  the  4 per  cent,  preference  dividend ; dividend  of 
1£  per  cent,  on  the  ordinary  shares  ; and  an  additional  dividend  of 
14  per  cent,  on  the  shares  held  by  shareholders  other  than  the 
Underground  Co. — that  company  having  consented  to  waive  the 
claim  to  their  dividend.  This  left  £1,305  to  be  carried  forward  to 
the  next  half-year.  The  total  working  expenses  worked  out  at  an 
average  of  71d.  per  passenger,  which  was  an  exceedingly  low  figure. 

It  was  interesting  to  consider  that  figure  as  showing  that  the  large 
number  of  passengers  they  carried  at  Id.  and  l|d.  fares  did  make 
some  slight  contribution  to  the  company.  They  were  aware  that 
the  company  was  authorised  to  extend  the  railway  from  Edgware 
Road  to  Paddington.  Originally  it  wa9  proposed  to  have  a 
terminus  in  Bishop’s  Road  and  then  the  plans  were  altered  to  have 
the  terminus  in  Praed  Street.  Ttiere  was  an  idea  with  some  people 
that  the  Bakerloo  Railway  should  be  debarred  from  extending  the 
line  beyond  Paddington.  He  confessed  when  he  looked  into  the 
matter  it  seemed  unwise  and  unfair  in  the  interests  of  both  the 
company  and  the  pnblic  that  a permanent  physical  barrier  should 
be  placed  in  the  way  of  further  extensions  beyond  Paddington.  He 
would  not  like  to  express  at  that  time  the  desirability  of  such  an 
extension,  but  the  company  ought  to  be  perfectly  free  in  a matter  of 
that  sort.  He  did  not  think  the  construction  of  a short  length  of 
line  between  Edgware  Road  and  Paddington  would  be  profitable, 
for  the  idea  that  a large  trunk  line  yielded  a large  traffic  to  a line 
like  thtirs  was  quite  a mistake.  A much  better  gathering  ground 
was  a populous  well  built  district.  After  careful  consideration,  there- 
fore, the  board  had  no  hesitation  in  recommending  the  abandon- 
ment of  the  existing  powers  for  the  Paddington  extension.  The 
North-West  London  Railway  Co.  was  authorised  to  make  a 
tube  railway  from  Victoria  to  Cricklewood,  but  had  come  to  the 
conclusion  that  the  line  from  Edgware  Road  to  Victoria  could  not 
pay — a conclusion  which  he  personally  thought  a wise  one.  The 
promoters  approached  them  with  the  statement  that  they  wished  to 
abandon  the  piece  of  line  from  Edgware  Road  to  Victoria 
and  to  construct  a line  from  Edgware  Road  to  Brondesbury 
if  the  Bakerloo  Co.  would  work  that  piece  of  line  as  a continuous 
line  with  theirs.  The  details  were  very  carefully  worked  out,  and  a 
working  agreement  was  settled.  The  Bakerloo  was  to  have  nothing 
to  ido  with  the  construction  of  the  line,  but  was  to  give  an 
annual  contribution  out  of  the  through  receipts,  and  the  line  was 
to  be  worksd  as  an  extension  of  the  Bakcrlco  Railway.  The 
financial  result,  they  estimated,  would  have  shown  a payment  to 
the  Bakerloo  line  of  something  like  £25,000  to  £30,000  a year. 
That  line  would,  be  thought,  have  been  a much  more  valuable 
feeder  than  the  Paddington  extension.  The  promoters’  Bill  was, 
however,  rejected.  He  did  not  suppose  this  would  be  an  end  of 
the  matter.  He  understood  that  the  promoters  were  considering 
what  they  should  do,  and  it  was  clear  there  was  a very  active  desire 
on  the  part  of  the  inhabitants  of  the  district  that  the  Bakerloo  line 
should  be  extended  to  this  district.  If  the  scheme  was  again 
brought  forward  they  would  welcome  it,  and  would  be  prepared  to 
arrange  a similar  working  agreement  with  the  promoters.  This 
might  not  occur  next  session,  but  he  did  not  know.  He  saw  that 
the  L.C.C.  were  considering  the  promotion  of  trams  down  the 
Edgware  Road,  but  whether  they  would  pass  Parliament  no  one 
knew.  Some  years  ago  a similar  proposal  met  with  great  opposi- 
tion on  the  part  of  the  promoters,  and  was  rejected.  In’’ 
any  case,  so  far  as  that  company  was  concerned,  it  was 
clearly  their  right  policy  to  keep  themselves  quite  clear  for  any 


development  which  might  occur.  As  they  knew,  the  Underground 
Co.  guaranteed  3 per  cent,  on  their  shares  during  construction, 
and,  of  course,  the  abandonment  of  the  Paddington  extension  would 
terminate  the  guarantee.  It  was  clear,  however,  that  the  company 
must  look  to  its  permanent  interests,  and  these  would  be  best  served 
by  such  abandonment  of  the  extension. 

Mr.  A.  Willis  seconded  the  motion. 

A Shareholder  asked  if  the  company  got  the  advantage  of  any 
improvements  in  the  cost  of  generating  electric  current  by  the 
Underground  Co. 

The  Chairman  said  they  did  so. 

The  report  was  then  adopted. 


Stock  Exchange  Notices.— Applications  have  been 
made  to  the  Committee  to  appoint  a special  settling  day  in  and 
to  grant  a quotation  to — 

British  Columbia  Electric  Railway  Co.,  Ltd.— Further  issue  of  £500,000  4J  per 
cent,  parpetual  consolidated  debenture  stock.  uwxtu} 

and  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List— 

Bombay  Electric  Supply  and  Tramways  Co.,  Ltd.— £150,000  5 per  cent,  second 
mortgage  debentures,  in  lieu  of  the  scrip  now  quoted. 

Mexico  Tramways  Co.— £1,250,900  6 per  cent.  50-year  mortgage  bonds,  in  lieu 
of  the  scrip  now  quoted.  . 

Oriental  Telephone  and  Electric  Co.,  Ltd.— Further  issue  of  £50,000  4 per 
cent,  redeemable  debenture  stock. 

Liverpool  District  Lighting  Co.,  Ltd.— An  interim 

dividend,  at  the  rate  of  4 per  cent.,  has  been  declared  for  the  past 
half-year. 

Metropolitan  District  Railway  Co.— Sir  George  Gibb, 

presiding  at  the  half-yearly  meeting  held  at  Westminster  Palace 
Hotel  on  August  11th,  expressed  satisfaction  at  the  results  shown 
in  the  report  (see  Electrical  Review,  August  13  th,  page  265),  the 
passeDgers  carried  having  increased  by  11'22  per  cent,  as  compared 
to  the  corresponding  half  of  the  previous  year.  That  improvement 
occurred  nearly  all  over  the  system.  The  passenger  receipts  at 
£254,000  exceeded  by  £10,900  the  receipts  of  any  previous  half- 
year.  Season  ticket  receipts  were  up  by  34  per  cent.  The  average 
receipt  per  passenger  was  l '85d.  The  car-mileage  had  increased  by 
6J  per  cent.  An  expenditure  of  £5,600  upon  the  alteration  of  the 
air-worked  doors  to  doors  having  handles,  had  made  it  possible  to 
dispense  with  an  excessive  number  of  staff  on  the  trains ; these 
men  had  been  absorbed  into  the  general  staff.  The  new  doors  were 
satisfactory  and  economical,  for  on  the  present  car-mileage,  air- 
worked  doors  would  have  cost  an  additional  £8,000  per  annum. 
There  was  a net  saving  of  £8,545  in  the  cost  of  current  this  half- 
year.  The  accumulated  deficiency  on  the  4 per  cent  guaranteed 
stock  was  about  20  per  cent,  of  the  nominal  value  of  the  stock,  and 
the  b ard  was  now  engaged  considering  a scheme,  based  on  mutual 
concessions  of  the  guaranteed  and  first  preference  stockholders,  for 
capitalising  the  deficiency.  A meeting  will  be  called  later  to 
consider  this  scheme,  with  a view  to  promoting  a Bill  in 
Parliament. 

Crossley  Brothers,  Ltd.— The  Financial  News  says 

that  the  directors  have  declared  an  interim  dividend  of  2 per  cent, 
(actual),  against  2|  per  cent,  (actual)  a year  ago. 

Chloride  Electrical  Storage  Co.,  Ltd —A  financial 

daily  says  that  the  directors  recommend  a dividend  for  the  past 
year  of  10  per  cent , placing  £5,000  to  reserve  and  carrying  forward 
£14,200. 

Northampton  Electric  Light  and  Power  <>.,  Ltd. 

-VThe  directors  have  declared  an  interim  dividend  of  \\  per  cent, 
per  annum  (5fd.  per  Bhare),  less  income-tax,  on  the  “ B ” ordinary 
shares  for  half-year,  payable  17th  inst. 

North  Metropolitan  Tramways  Co.,  Ltd.— Mr.  G. 

Richardson  presided  at  Electrical  Federation  Building  on  13th  inst., 
over  the  annual  meeting  of  the  above  company.  He  said  that 
there  was  no  alteration  in  the  position  since  the  last  meeting.  In 
the  next  report  they  might  be  able  to  recommend  a small  dividend. 
Mr.  J.  Devonshire  seconded  the  adoption  of  the  report. 

Electric  Snpply  Co.  of  Victoria,  Ltd.— The  report 

for  the  year  ended  March  31st  shows,  after  payment  of  debenture 
and  other  interest,  a credit  balance  of  £7,760,  and,  with  the  amount 
brought  forward,  there  is  an  available  total  of  £16,342.  Deducting 
the  preference  dividend  to  March  31st,  1908,  and  £3,962  for  deben- 
ture stock  redemption  account,  there  remains  (says  the  Timet)  a 
balance  of  £4,581.  The  dividend  on  the  preference  shares  to 
March  31st,  1909,  amounts  to  £8,250. 

Switzerland. — The  report  of  Messrs.  Brown,  Boveri  and 
Co.,  of  Baden,  for  the  last  financial  year  shows  a net  profit  of 
£100,112  as  contrasted  with  £94,058  in  the  preceding  12  months.] 

Lanarkshire  Tramways  Co. — The  sixteenth  ordinary 

general  meeting  of  this  company  was  held  on  Wednesday,  at  the 
London  Offices,  83,  Cannon  Street,  Mr.  A.  R.  Monks,  presiding. 
The  Chairman  formally  moved  the  adoption  cf  the  repoit  (see 
Electrical  Review,  August  13th)  which  was  seconded  by  Mr. 
H.  O.  Levis  and  carried. 
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MARKET  QUOTATIONS. 


Wednesday,  August  18th. 


CHEMICALS,  Ac. 


a Acid,  Hydrochloric  , . 

a „ Nitric 

a ,,  Oxalic 

a „ Sulphuric  

a Ammoniac,  Sal  

a Ammonia,  Muriate  (crystal) 

a „ „ 

a Bleaching  powder 

a Bisulphide  ol  Carbon 

a Borax 

a Ferro-Silicon  

a Copper  Sulphate 

a Lead,  Nitrate  

a „ White  Sugar 

a „ Peroxide  

a Methylated  Spirit 

a Potassium,  Bichromate,  in  casks 
a Potash,  Caustic  (75/80  %) 

a „ Chlorate 

a ,,  Perchlorate 
a Potassium,  Cyanide 
a Shellac 

a Sulphate  of  Magnesia 
a Sulphur,  Sublimed  Flowers 
a „ Recovered 

a ,,  Lump 

a Soda,  Caustic  (white  70  %) 

a „ Chlorate  

a ,,  Crystals  

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %)  . . 


per  cwt. 


pel 


per  gal. 
per  lb. 
per  ton 
per  lb. 

per  cwt. 
per  ton 


per  lb. 
per  ton 
per  lb. 


Latest 

Price. 


5 /• 
22/- 
28/- 
5/0 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£12 
£18  10 
£26  10 
£23  10 
£32 
2/6 
S^d. 
£20 
31d. 
3-Jd. 
7d. 
74/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
3|d. 
£3  5 
3d. 
7d. 


Fortnight’s 
Inc.  or  Dec. 


£1 


4s. 


METALS,  &c. 


b Aluminium  Ingots,  in  ton  lots  . . 
b „ Wire,  in  ton  lots  . . 

b „ Sheet,  in  ton  lots  . . 

p Babbitt’s  metal  ingots 
c Brass  (rolled  metal '2"  to  12"  basis) 
c ,,  Tube  (brazed)  . . . . 

c „ ,,  (solid  drawn) 

c ,,  Wire,  basis 

c Copper  Tubes  (brazed)  . . 
c „ „ (solid  drawn 

g „ Bars  (best  selected). 

g „ Sheet  

g ,,  Rod 

e „ (Electrolytic)  Bars 

e „ „ Sheets  . . 

e „ „ Rod 

e „ ‘ „ H.C.  Wire 

f Ebonite  Rod  . . . . 

/ „ Sheet  

n German  Silver  Wire 

h Gutta-percha,  fine 

h India-rubber,  Para  fine  . . 

I Iron  Pig  (Cleveland  warrants)  . . 
/ „ Wire,  galv.  No.  8,  P.O.  qual. 

g Lead,  English  Ingot 
m Manganin  Wire  No.  28  . . 

g Mercury  

d Mica  (in  original  cases)  small  . . 
J „ „ „ medium 

d „ „ large  . . 

p Phosphor  Bronze,  plain  castings 
p ,,  „ rolled  bars  & rods 

p „ ,,  rolled  strip  & sheet 

o Platinum  

e Silicium  Bronze  Wire  .. 
r Steel  Magnet,  in  bars  . . 
g Tin,  Block  (English) 
n ,.  Wire,  Nos.  1 to  16  . . 
p White  Anti-friction  Metals : — 

“ White  Ant”  brand 
k Zinc,  Sh’t  (Vieille  Montagnebnd.) 


per  ton 


per  lb. 


per  ton 


per  lb. 


per  ton 


per  lb. 
per  bot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 

per  ton 


£80 

£112 

£120 

£50  to  £136 
7|d. 

8Jd. 

%&. 

6fd. 

Sfd. 

8Jd. 

£72 
£72 
£72 
£61  10 
£78 
£66 
8d. 

3/3 

3/- 

1/6 

- 5/6  to  6/6 
8/3J 
50/5 
£14 

£12  15  to  £12  17  6 
6/6 
£8  5 
6d.  to  Is. 

2/6  to  4/- 
4/6  to  8/6 
1/-  to  1/1 1 
1/1J  to  1/3 
l/2.i  to  1/6 
99/- 
9|d. 

£55 

£133  10  to  £134  1C 
1/8J 

£35  to  £60 
£25  10 


£10  inc. 


£1  inc. 
£1  inc. 
£1  inc. 
£1  5 inc. 
£1  inc. 
£1  inc. 
£d.  inc. 


lid.  dec, 
lOd.  inc. 


1/6  dec. 
inc. 

variable. 

£2  inc. 


Quotations  supplied  by— 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd, 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons. 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Bhakspeare, 

rW.F,; 


h Edward  Till  & Co. 

I Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd. 
m W.  T.  Glover  & Co.,  Ltd. 
n P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd, 
nis  & Co. 


Prospectuses.  — Membakut  Rubber , Ud.  — 100,000 

guaranteed  shares  of  £1  each  have  been  offered  for  subscription  at 
par.  The  concession  consists  of  6,000  acres  near  Beaufort,  in 
British  North  Bjrneo,  whereon  Para  rubber  is  to  be  cultivated. 
The  Government  guarantees  6 per  cent,  dividend  for  the  next  six 
years,  and  will  not  charge  any  export  duty  on  rubber  grown  on 
the  estate  for  60  years  from  1905. 

Sendrtyan  ( /•'.i/. S.)  Rubber  Co.,  Ltd. — 40,000  shares  have  been 
offered  at  par  It  is  estimated  that  on  the  820  acres  already 
planted  with  Para  rubber,  there  arc  135,600  trees  ranging  from 
eight  months  to  nearly  three  years  old. 

C li arinfc  Cross.  Euston  and  Hampsttari  Railway. 

— The  2fith  ordinary  half-yearly  meeting  of  this  company  was  held 
at  the  offices,  Hamilton  House,  Victoria  Embankment,  on  Thursday 
of  last  week.  Sir  George  Gibb  presided  over  the  proceedings, 
which  were  purely  formal,  and  the  report  was  adopted. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

In  some  few  departments  of  the  Stock  Exchange  there  is  a fair 
amount  of  business  going  on.  Easy  money  tends  to  divert  capital 
into  the  investment  markets.  American  Kails  are  having  wild 
bursts  of  excitement— and  Anglo-American  Telegraph  Deferred 
thereout  draws  no  small  advantage.  Rubber  shares  are  fairly 
animated,  with  prices  moving  irregularly.  And  the  Canadian- 
Mexican  group  is  good. 

Of  this  week’s  new  issues,  the  most  interesting  in  at  least  one 
respect  is  the  Membakut  Rubber,  Ltd.  The  company  receives  a 
guarantee  from  the  Government  of  British  North  Borneo  of  a 
minimum  5 per  cent,  dividend  for  six  years,  after  which  the 
shareholders  who  desire  to  get  out  will  have  the  right  to  sell  the 
shares  to  the  same  Government  at  par,  the  purchase  to  be  satisfied 
either  by  cash  or  the  issue  of  certificates  bearing  5 per  cent, 
interest.  The  novel  departure  opens  up  all  kinds  of  future  vistas, 
and  the  speculative  fancy  wonders  what  shape  of  attraction  will 
come  next.  The  chairman  of  the  Membakut  Rubber,  Ltd.,  is  also 
managing  director  of  the  British  North  Borneo  Company. 

Following  up  ajubstantial  rise  last  week,  Mexican  Light  and 
Power  common  stock  has  gained  a further  2 points,  and  the 
Preferred  (and  5 per  cent,  bonds  are  both  1 better.  Mexico 
Tramways  rose  3£,  though  the  company’s  5 per  cent,  bonds  are 
i down.  Rio  Trams,  at  93£,  showed  an  advance  of  3,  and  Sao 
Paulos  put  on  1 at  151£.  Canadian  General  Preferred  is  li  higher 
at  119i,  the  Ordinary  remaining  at  123. 

This  change  in  the  market  within  a fortnight  is  due  as  much  to 
bear  purchases  as  to  investment  support,  although  the  latter, 
encouraged  by  the  substantial  fall  that  bad  taken  place,  was  not 
wanting.  The  chief  volume  of  business  is  in  Rio  Trams  and 
Mexican  Light  and  Power  Common,  the  rest  of  the  market 
obediently  pursuing  the  paths  of  prices  marked  out  by  the  two 
leaders. 

The  re-arraDgement  of  the  Anglo- Argentine  Tramways  capital  is 
now  practically  complete,  and  a steady  trade  has  developed  in  the 
First  and  Second  Preference  shares  of  the  company.  The  respective 
prices  are  and  4§,  while  the  4 per  cent.  Debenture  las  risen  1| 
this  week,  standing  now  at  92J.  The  4i  per  cent.  Redeemable 
Debenture  stock  is  95J  middle.  United  Electric  Trams  of  Monte 
Video  are  quiet  at  5-2,  and  the  6 per  cent.  Cumulative  Preference 
were  done  at  the  same  price  the  other  day.  A seller  of  British 
Electric  Traction  5 per  cent.  Perpetual  Debenture  got  66  for  his 
stock.  British  Columbia  Electric  Tramways  Deferred  is  a point 
harder,  and  Calcutta  Trams  are  slightly  better. 

Sensational  fluctuations  in  Anglo  “A”  are  the  outstanding 
feature  of  the  Telegraph  market.  At  one  time  the  price  was 
whirled  up  to  20g,  to  return  below  20.  That  the  prosperity  of 
United  States  trade  and  tie  activity  in  the  American  Railroad 
market  are  jointly  influencing  good  traffics  over  the  cables  there 
can  be  no  doubt,  but  whether  Anglo  “ A,”  on  dividend  merits,  will 
be  worth  more  than  20  for  some  time  to  come  is  open  to  question. 
The  company’s  Ordinary  and  Preferred  stocks  are  both  a point 
higher.  Other  American  cable  companies’  issues  have  not  moved, 
and  this  is  by  some  people  construed  as  meaning  that  there  may  be 
more  in  the  Anglo  “ A ” rise  than  meets  the  casual  eye. 

Eastern  Telegraph  stock  rose  3,  upon  a little  steady  buying  by 
investors.  On  the  other  hand,  Eastern  Extension  shares  are 
i lower,  which  seems  paradoxical,  since  the  two  generally,  and 
appropriately,  move  in  company.  Alterations  in  the  rest  of  the 
telegraph  list  are  mainly  confined  to  a few  iiseB  of  about  £ each  in 
some  of  the  Debenture  stocks,  and  telephone  descriptions  are  also 
quiet.  United  River  Plate  Ordinary  rose  a small  fraction,  and 
National  Telephone  4 per  cent.  Debenture  went  a trifle  over  par. 
American  Telephone  fell  a point. 

The  Railway  division  is  fairly  firm,  and  there  are  a few  rises,  of 
no  particular  significance.  City  and  South  London  has  improved, 
and  the  quiet  advance  of  Central  London  Ordinary  stock  continues, 
allowance  being  made  for  the  dividend.  The  prospect  of  an 
Anglo-Japanese  Exhibition  at  Shepherd’s  Bush  next  year,  under 
direct  patronage  of  royal  and  other  powerful  houses,  encourages  the 
hope  that  the  summer  of  1910  should  be  a very  good  one  for  the 
Central  London  and  the  Metropolitan  Railways.  Metropolitan 
Consolidated  is  steady  at  40 j,  but  Districts  yielded  j bn  the  hottest 
day,  when  it  was  observed  that  London  General  Omnibus  stock 
rose  2.  Even  now  the  price  of  the  latter  is  only  half  a dozen  points 
above  the  quotation  for  Districts,  and  the  chances  of  a dividend  on 
either  look  equally  rosy.  Metropolitan  Pre-ordinary  stocks  are 
hardening  in  value,  and  to  obtain  the  offer  of  any  amount  of  stock 
becomes  more  and  moro  difficult. 

Electricity  Supply  shares  suffer  from  the  usual  dog-days  de- 
pression. Brompton  Ordinary  are  10s.  down,  of  which  4s.  6d.  is 
accounted  for  by  the  dividend.  The  deductions  from  Charing 
Cross  Bbares  have  been  accompanied  by  no  change  in  the  nominal 
prices,  and  Metropolitan  Ordinary,  ex  2s.  6d.,  are  left  at  their 
previous  level.  Chelseas  have  risen  5s.  Newcastle-on-Tyne  shares 
were  marked  down  to  4.j,  but  there  is  no  real  market  in  the  shares. 

Manufacturing  varieties  remain  strong,  and  where  movements 
occurred  they  were  mostly  rises.  Callender’s  and  Henley’s  are 
better.  Castner-Kellner’s  recorded  a small  advance.  The  rest  of 
the  shares  in  this  department  are  not  altered  nominally,  but 
actually  they  are  a little  firmer  on  balance. 
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SHARE  LIST  07  ELECTRICAL  COMPANIES. 


Present 

Issue. 


16,000 

186,700 

$181,661,400 

(68,000,000 

668,460 

8.220.770 

3.220.770 
47,725 

44.000 
3,431,350 

16.000 

6,000 

11,931 

6,000 

80,000 

60,710! 

43,600 

1,000,000 

1,000,000 

1,896,706 

800,000 

762,400 

300,000! 

181,127 

181,127 

160,000 

10,000 

17,000 

$41,380,400 

$60,000,000 

894,190 

72,680 

86,492 

1,226,000 

8,726,000 

16,000 

16,000 

260,000 

8,000,000 

1,983,593 

179,313 

60,000 

99,100 

99,400 

11,839! 

145,955 

3,012 

120,000 

40,000 

80,008 

160,000 

207,930 

800,000 

88,321 

84,563 

4,669 

80,000! 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


NAME, 


Amazon  Telegraph  Oo.'s  shares,  Nos.  1 to  16,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Stook  . . 
f Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 

\ 68,001  to  78,000  / 

Anglo-Amerioan  Telegraph  

Do.  do.  do.  8 % Pref 

Do.  do.  do.  Deferred 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Btook  Red. 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  8tlng.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  SpaniBh  Telegraph,  Ord.  

Do.  do.  10%  Cum.  Pref. 

Do.  do.  4}  % Debs.  ..  •• 

Direot  United  States  Cable  

Direct  W.  India  Cable,  4J  % EeS-  Deb.,  1 to  1,200,  R. 
Eastern  Telegraph,  Ord.  Stook..  ..  ..  .. 

Do.  8J  % Pref . Btook 

Do.  4 % Mort.  Deb.  Btook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Btook 

I East.  & 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius  \ 
{ Sub.)  1 to  8,000  } 

Globe  Telegraph  and  Trust  

Do.  do.  0 % Pref 

Great  Northern  Telegraph,  of  Copenhagen . . 

/ Halifax  and  Bermudas  Cable,  4J  % 1st  Mort.  1 
Debs.,  within  Nos.  1 to  1,200,  Red.  / 

Indo-European  Telegraph  

Mackay  Companies  Common  . . 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd,  Ord 

Do.  do.  do.  6 % Pref,  .. 

National  Telephone,  Pref.  Btook  ..  ..  .. 

Do.  do.  Def.  Btook  ..  ..  .. 

Do.  do.  6 % Cum.  1st.  Pref 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Non-oum.  8rd  P.,1  to  260,000 

Do,  do.  8J  % Deb.  Btook  Red. 

Do.  do.  4 % Deb.  8took  Red 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid  .. 

Do.  do.  do.  6 % Cum.  Pref 

Do.  do.  do.  4 % Red.  Deb.  Stook  . . 

Paciflo  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  4£  % Deb.  Red 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  30,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930..  .. 

Do.  do.  4 % Deb.  Btook  Red.  .. 

West  India  and  Panama  Telegraph 


Do. 

do. 

6 % Cum.  1st  Pref. 

.. 

Do. 

do. 

6 % Cum.  2nd  Pref. 

• 

Do. 

do. 

6 % Debs.,  Nos.  1 to  1,800 

• 

Btook 

or 

Share, 

* 

Dividends  for  the  last 
four  years. 

Closing 
Quotations 
Aug.  10th. 

Closing 

Quotations 

Aug.  17tli. 

Business  done  j 
week  ended 

Aug.  17th,  | 

1909.  1 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  oent. 

1906. 1 

1906. 

1907. 

1908. 

Highest 

Lowest. 

£ s.  d. 

10 

Nil  | 

Nil 

Nil 

Nil 

2J — 81 

22-  8* 

••  1 

• a 

Nil. 

100 

6 % 

6 % 

6 % 

6 % 

93  - 96 

98  — 96 

e e 

6 4 2 

$100 

71% 

8 % 

8 % 

8 % 

146  -147 

145  —146 

— i 

6 9 

$1000 

4 % 

4 % 

4 % 

4 % 

97  - 99 

97-99 

•• 

• • 

4 0 

Btook 

8i% 

81% 

81% 

£3  4s. 

69  — 61 

60  — 62 

a. 

+ 1 

6 4 8 

Btook 

6 % 

6 % 

6 % 

6 % 

102  —103 

103  -104 

1083 

102i 

+ 1 

6 16  6 

Btook 

1% 

1£% 

8/- 

191—  191 

19®  — lt-a 

2012 

19® 

+ 4 

2 0 4 

100 

6 % 

6 % 

6 % 

6 % 

103  —105 

1034 -1051 

• . 

• • 

+ 4 

4 14  9 

6 

8 % 

8 % 

8 % 

8 - 8® 

8 - 8g 

• • 

4 14  1 

Stook 

4 % 

4 % 

4 % 

4 % 

90-92 

90  — 92 

92 

91i 

4 7 0 

10 

6 % 

6 % 

6 % 

6 % 

8J  — 9 

8i-  9 

a. 

6 13  4 

10 

10  % 

10  % 

10  % 

10  % 

17  - 18 

17  — 18 

e • 

• • 

5 11 . 

5 

4 % 

4 % 

4 % 

4 % 

2X  — 8$ 

23-  31 

#• 

6 8 8 

5 

10  % 

10  % 

10  % 

L0  % 

8$—  8$ 

81-  81 

. . 

• • 

a a 

6 12  8 

60 

41% 

41% 

41% 

41% 

99  —101 

99  —101 

8 16  8 

20 

4i% 

4|% 

41% 

41% 

121-  131 

123-  181 

13i 

1211 

6 13  7 

100 

41% 

41% 

41% 

41% 

99  -101 

99  -101 

4 9 1 

Stook 

7 % 

7 % 

7 % 

7 % 

126  —129 

129  -132 

1304 

129 

43 

6 6 1 

100 

81% 

81% 

81% 

31% 

841-  861 

84|-  864 

85i 

84£ 

4 0 0 

Btook 

4 % 

4 % 

4 % 

4 % 

1041-1061 

1044-1064 

8 15  2 

10 

7 % 

7 % 

7 % 

7 % 

111-  12 

HI-  Hi 

ih 

iift 

— k 

6 17  11 

Btook 

4 % 

4 % 

4 % 

4 % 

102  —104 

0 
u. 

1 

t— 

o 

• • 

3 16  It 

25 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

• • 

• • 

8 18  6 

10 

61% 

61% 

61% 

5?% 

lOJ-  102 

101-  10| 

10® 

104 

6 7 0 

10 

6 % 

6 % 

6 % 

6 % 

131—  14 

134—  14 

4 5 9 

10 

24% 

20  % 

20  % 

18  % 

261-  271 

261-  271 

6 12  4 

100 

41% 

41% 

41% 

41% 

99  —101 

99  —101 

• • 

• • 

4 9 1 

26 

13  % 

18  % 

18  % 

13  % 

511-  631 

514-  534 

•• 

6 16 

$100 

2 % 

81% 

4 % 

4 % 

80  — 84 

80  — 84 

• • 

4 15  8 

$100 

4 % 

4 % 

4 % 

4 % 

74  — 79 

74  — 78 

• • 

— h 

6 2 

1 

Nil 

Nil 

Nil 

Nil 

D - 

ft-  U 

. • 

a a 

Nil 

.1 

6 % 

6 % 

6 % 

6 % 

n-  fi 

>1- 

• . 

aa 

6 0 7 

1 

5 % 

6 % 

6 % 

6 % 

1 — e 

. a 

6 13  3 

100 

6 % 

6 % 

6 % 

6 % 

106  - 1071 

106  -1074 

106i 

106 

6 11  7 

100 

6 % 

6 % 

6 % 

6 % 

123  —125 

123  —125 

124 

123 

4 16  0 

10 

6 % 

6 % 

6 % 

6 % 

10  — 10J 

10  — 10| 

• • 

6 11  8 

10 

6 % 

6 % 

6 % 

6 % 

10  — 10J 

10  — 102 

. . 

• • 

6 11  8 

6 

6 % 

6 % 

6 % 

5 % 

6ft-  5U 

5ft-  Vk 

6ft 

4 7 8 

Stook 

81% 

81% 

81% 

81% 

98  —100 

98  -100 

99 

934 

a a 

B 10  0 

100 

4 % 

4 % 

4 % 

4 % 

99  —101 

994-1014 

101 

100 

+ 4 

8 18  10 

1 

7 % 

7 % 

8 % 

8 % 

iia — liji 

I A ll'fl 

33/14 

a * 

5 6 8 

1 

6 % 

6 % 

6 % 

6 % 

ift-  ift 

*A — 

a a 

6 3 0 

100 

4 % 

4 % 

4 % 

4 % 

65  - 87 

85  — 87 

86J 

a a 

4 12  0 

10 

4 % 

4 % 

4 % 

4 % 

99  —101 

994-1014 

. . 

• • 

+ h 

8 18  10 

8 

6 % 

6 % 

6 % 

5 % 

7§ — 8J 

78-  ti 

e. 

4 18  9 

100 

41% 

41% 

41% 

41% 

99  —101 

994-1014 

1002 

a. 

+ 4 

4 8 8 

Cert. 

6 % 

6 % 

6 % 

6 % 

130  —133 

130  —182 

. . 

4 10  11 

6 

8 % 

8 % 

8 % 

61-  71 

6}| — 7ft 

73 

Vu 

+ A 

6 11  4 

6 

6 % 

6 % 

6 % 

6 % 

61-  61 

54-  64 

aa 

4 10  3 

2J 

Nil 

21% 

2}% 

11-  1® 

14-  1® 

22/6 

4 10  It 

100 

4 % 

4 % 

4 % 

4 % 

99  —101 

994  -1014 

+ 4 

B 18  10 

10 

7 % 

7 % 

7 % 

131-  14 

134—  14 

i33 

is? 

6 0 0 

100 

4 % 

4 % 

4 % 

4 % 

1021-1041 

1024-1044 

8 16  7 

10 

Nil 

Nil 

Nil 

Nil 

i-  a 

4—  8 

N 1 

10 

6 % 

8 % 

6 % 

6 % 

8—81 

8—84 

7 12 

10 

Nil 

Nil 

£2  6 

15  % 

8—9 

8-9 

17  2 4 

100 

6 % 

6 % 

6 % 

6 % 

101  —103 

101  —103 

*• 

• • 

4 17  1 

640.000 

500.000 
y78,23C 
832,387 

oao,UUu 

100.000 
60,000 
60,000 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
138,  aul 
161,487 

1,473,658 

628,936 

100.000 
100,000 
600,000 

' 204,94(1 

400,000 


1,016,868 

60,000 

60,000 

140,976 

200,000 

125,000! 

126,000! 

187,610 

46,304 


DO,WU 

40.000 
800,000 
491,222 

460.000 
910,168 

1,890,690 

554,655 

554,655 

1.MA..UWJ 

85.000 

100.000 1 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


( Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 
j 640,000  r 

6 

*ik-  m 

96/104 

95/- 

. . 

553 

Do.  5 % 2nd  Pref.,  800,001  to  1,300,000 

5 

4Tfl 4lS 

90*—  911 

92  - 93 

90/- 

9i® 

4 6 0 

Vo.  4 % Leb.  Blocs  

4 % 

92® 

+ 11 

4 16  2 

Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

loo 

6 % 

6 % 

6 % 

6 % 

102  —104 

162  —104 

4 9 H 

Babcock  & Wilcox,  i to  530,000 

i 

20  % 

2')  % 

20  % 

20  % 

4A“  6 A 

4 lit — 4A 

• • 

4 0 0 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

i 

6 % 

6 % 

6 % 

6 % 

1®-  14 

1®-  14 

• • 

• • 

48  0 0 

British  Aluminium,  Ord.,  1 to  40,000  

6 

7 % 

7 % 

7 % 

7 % 

i — a 

\ — z 

• • 

• • 

18  13  4 

Do.  do.  7 % Cum.  Pref 

6 

7 % 

7 % 

7 % 

7 % 

4®—  J3 

— ll 

8 11  5 

Do.  do.  “ A " 6 % Cum.  Pref 

6 

8 % 

6 % 

6 % 

6 % 

3 — 

3 — 8^ 

6 14  8 

Do.  do.  4 % Funding  Certs 

6 

4 % 

4 % 

4 % 

4 % 

24-  34 

— 34 

• • 

5 14  7 

Do.  do.  6$  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

100 

54% 

64% 

64% 

93  — 96 

93  — 96 

1484 

148 

5 7 5 

100 

6 % 

6 % 

8 % 

8 % 

144  —148 

145  —149 

+i 

4 16  0 

Do.  Pref.  Ord.  Stock  

100 

6 % 

6 % 

5 % 

6 % 

121  —125 

121  —125 

123 

4 10  11 

Do.  6 % Cum.  Perp.  Pref,  Stock 

100 

6 % 

6 % 

6 % 

5 % 

107  —110 

107  —110 

109^ 

.. 

4 6 7 

Do.  4*  % 1st  Mort.  Debs.,  1 to  6,250  . . 

Do.  4|  % Vancouver  Power  DebB.,  1 to  2,200 

40 

44% 

44% 

44% 

44% 

44% 

102  —104 

102  —104 

• • 

4 6 7 

100 

44% 

44% 

44% 

101  —104 

101  —104 

. . 

Nil 

British  Electric  Traction  

10 

3 % 

Nil 

Nil 

Nil 

4 — 3 

4—  3 

6 0 0 

Do.  do.  6 % Cum.  Pref 

10 

6 % 

6 % 

8 % 

14% 

2—24 

2-24 

864 

85 

. . 

5 16  8 

Do.  do.  6 % Perp.  Deb.  Stock 

Stock 

6 % 

5 % 

6 % 

5 % 

85  - 88 

85  — 88 

6 14  4 

Do.  do.  43  % 2nd  Deb.  Stock  Red. 

100 

4 h% 

44% 

44% 

44% 

63  - 6? 

68  — 67 

'7® 

6 9 0 

British  Insulated  and  Hefsby  Cables 

6 

8 % 

10  % 

10  % 

10  % 

7®—  7| 

7®-  n 

4 11  8 

Do.  do.  6 % Cum.  Pref 

5 

6 % 

6 % 

6 % 

6 7o 

64-  64 

64—  64 

6l8 

• . 

4 4 11 

Do.  do.  4J  % 1st  Mort.  Deb.  Red. . . 

100 

44% 

44% 

44% 

44% 

103  -106 

103  —106 

• • 

.. 

4 18  11 

British  ThomBon-Houston  4*  % 1st  Mort.  DebB.  . . 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  \ 
\ 275,001  to  476,000  / 

100 

44% 

44% 

44% 

44% 

91  — 96 

91  — 96 

• • 

• • 

• • 

Nil 

6 

Nil 

Nil 

Nil 

Nil 

I — 18 

ft — ft 

6/3 

9 10  6 

Do.  do.  4%  Mort.  Deb.  Stock 

100 

4 % 

4 % 

4 % 

4 % 

88  — 42 

38  — 42 

.. 

Nil 

jBrowett,  Lindley  & Co.,  Ord 

1 

Nil 

Nil 

Nil 

Nil 

ft — 44 

lt/6  to  lt/6 

• • 

. . 

• • 

Nil 

Do.  do.  6 % Cum.  Pref 

1 

Nil 

Nil 

Nil 

Nil 

14/6  to  16/6 

• • 

. . 

• . 

NU 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781  .. 

2 

24% 

Nil 

Nil 

Nil 

0-  4 

0 — & 

• • 

• • 

• • 

Nil 

Do.  do.  Non-cum.  6 % Pref 

Do.  do.  43  % Perp.  Deb.  Stock 

2 

6 % 

Nil 

Nil 

Nil 

0 — 4 

0 — 4 

454 

• • 

9 8 8 

Stock 

44% 

Al% 

44% 

44% 

43  — 48 

43  — 48 

.. 

14  10  2 

Do.  do.  43%  Perp.  2nd  Deb.  Stock.. 

Stock 

44% 

44% 

44% 

44% 

27  — 81 

27  — 31 

97/44 

. . 

+ A 

4 12  2 

Calcutta  Trams,  1 to  187,610 

Do.  6%  Cum.  Pref.,  Nos.  1 to  29,880.. 

6 

8 % 

8 % 

6 % 

44% 

44-  43 

4ft-  4}J) 

• • 

5 0 0 

6 

6 % 

6 % 

6 % 

6 % 

4 2—  5 

4j—  6 

994 

10® 

4 10  0 

Do.  43  % 1st  Deb.  Stock 

Callender’s  Cable  Construction  shares  ..  .. 

100 

6 

44% 

16  % 

44% 
16  % 

44% 
15  % 

44% 

15  % 

97  -100 
10  — 10J 

97  —100 
10i-  11 

99 

10i 

+'i 

6 16  6 

4 13  1 

Do.  do.  6 % Cum.  Pref 

6 

6 % 

5 % 

6 % 

5 % 

6J-  6® 

6i-  6® 

6ft 

4 4 6 

Do.  do.  43  % 1st  Mort.  Deb.  Btook  Red. 

Stock 

44% 

44% 

44% 

44% 

1044 -IC64 

1044-1064 

1C42 

Nil 

Cape  E.  Trams.,  1 to  491,222  

1 

Nil 

Nil 

Nil 

Nil 

4-  i 

4-  * 

40/6 

6 U „ 

Castner-Kellner  Alkali,  1 to  450,000  • . . . . . 

Do.  do.  44  % 1st  Mort,  Deb.  Btook 

Central  London  Railway,  Ord.  Stock 

1 

6 % 

8 % 

12  % 

124%. 

13-  2 

1}®-  2ft 

40/- 

+ fa 

100 

44% 

44% 

44% 

4 % 

104  —167 

105  —108 

6i® 

+1 

3 14  1 

Stock 

4 % 

4 % 

8 % 

8i% 

62  — 64 

61  — 63 

—1 

5 3 2 

Do.  do.  4 % Pref.  Btook  .. 

Stock 

4 % 

4 % 

4 % 

83  — 85 

81-83 

-2 

4 16  2 

Do.  do.  Def.  do 

Stock 

4 % 

4 % 

2 % 

24% 

43  - 45 

43  — 45 

44 

5 11  1 

City  and  Boutb  London  Railway  

Stook 

13% 

a*% 

2*% 

14% 

81  — 82 

814-  824 

82® 

31), 

+ 4 

4 12  4 

Crompton  A Co.,  Nob.  1 to  86,000  

8 

24% 

6 % 

6 % 

5 % 

4-  1 

4-  1 

• • 

15  0 0 

I Do.  6 % let  Mort.  Reg.  Debs.,  1 to  1 

1 900  of  <100,  and  901  to  11,000  of  <50  Red.  f 

•• 

6 % 

* % 

6 % 

6 % 

80  — 93 

90  — 93 

•• 

6 7 6 

* Unless  otherwise  stated,  all  shares  are  fully  paid  t A period  of  nine  months.  t From  Manchester  Bhare  List 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES. -(Oonti*u*d., 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.-(OmUm<«'f) 


Present 

Issue, 


360.000 
606  000 
271,030 

60,000 

99,261 

17.189 

807,895 

67,720 

112,100 

81,890 

26,000 

900.000 

78.000 

96.000 

60.000 
40,000 

40.000 

160.000 

60.000 
87,600 
10,000 

600,070 

899,980 

126,000 

1.831.000 
6,782,062 
2,640,914 

8.286.000 
891,387 
814,016 
600,000 

595.600 
$10,823,200 

$9,000,000 

246.600 
346,500 

946.000 
87,860 

140.0001 
1,000,000 
2,800,000 
4,900,000 

66,666 

66,666 

245,496 


NAME. 


15.000 
70,  COO 
80,449 

9,161 

886.1  76 
B0,  00 

80.1  00 
80,  00 

446,  86 
49,  86 
176,  00 
70, b- 

40.000 

400.0001 
BOO, 000 

50.000 

50.000 

250.000 

40.000 

65.000 

400.0001 

400.000 

80.000 
80,000 

480,600 

$8,160,000 

10,000 

10,000 

90.000 

15.000 
$1,876,000 

21.000 

90.000 

111.000 

70.000 
882,865 

900.000 
76,121 

286.0001 

248.0001 
$6,000,000 
18,586,000 
$2,400,000 
$12,000,000 

160,000 

180,491 

181.500 

126.500 
10,862 

20.000 
60,000 

119,691 

100,000 

200,000 

40.000 

90.000 

160.0001 

12.000 
66,000 

120,000 

142,968 

224,620 

80,000 

60,000 

276.000 

808.000 
110,000 

61,279 


Dick,  Kerr  & Co.,  1 to  260,000  

Do.  So.  6 % Cum.  Pref.,  1 to  806,000  .. 

Do.  dc.  4J  % Deb.  Stock 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd.,  “ A ” shs.,  4>3  pd.,  1 to  99,261 
Do.  “ A ” shares,  01-017,189 

Do.  4 % Deb.  Stock  Bed.  . . 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd 
Eleotrio  Construction,  1 to  112,100  . . 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref.  .. 

Do.  do.  6 % Mort.  Debs.  .. 

Henley’s  (W.  T.),  Telegraph  Works,  Ord.  .. 

Do.  do.  4*  % Pref. 

. Do.  do.  4*  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-peroha  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

1 Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  , 60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . 

Metropolitan  Consolidated 

Do.  Surplus  Lands 

Do.  Distriot 

Metropolitan  Electric  Trams.,  Ord 

Do.  do,  Defd... 

Do.  do.  6 % Cum.  Pref.  . 

Do.  do.  44  % Deb.  Stook  Red 

Mexico  Trams  Co.,  Common  Stock  .. 

Do.  1st  Mort.  50-year  6%  Gld.  Bds 

Potteries  Electric  Traction  

Do.  6 % Cum.  Pref 

Do.  4$  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 
Underground  Electric  Railway,  6%  Prior  Lien 
Do.  do.  4J%  Bonds.. 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 
Do.  6 % C.P.,  80,001  to  80,000  & 125,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stock  


Stook 

or 

Share. 

♦ 

1 

1 

100 

10 

5 

6 

100 

100 

9 

2 

10 

Stook 

10 

10 

100 

6 

6 

Stock 

10 

10 

10 

10 

10 

10 

100 

100 

100 

100 

1 

1 

1 

100 


1 

1 

100 

12 

100 


Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Aug.  10th. 

Closing 

Quotations 

Aug.  17th. 

Business  done 
week  ended 
Aug.  17th.  1909. 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  rent. 

19U6, 

IWW. 

1907. 

1908. 

Highest 

Lowest. 

£ 

b. 

1. 

10  % 

10  % 

10  % 

10  % 

1*- 

1* 

Vs- 

U 

8 

0 

0 

6 % 

6 % 

6 % 

6 % 

1?, 

1.&- 

U\ 

21/3 

4 

16 

0 

<4% 

*4% 

44% 

44% 

100 -103 

100  —103 

4 

7 

5 

6 % 

6 % 

6 % 

6 %' 

12|- 

IS? 

121- 

13? 

4 

7 

3 

41% 

44% 

24% 

14% 

4- 

3 

A- 

1 

20 

0 

0 

4A% 

44% 

24% 

24)6 

1 — 

14 

1 — 

14 

8 

6 

8 

4 % 

4 % 

4 % 

4 % 

68  - 

73 

68  — 

78 

6 

9 

7 

b % 

5 % 

6 % 

5 % 

84  — 

87 

81  — 

87 

5 

12 

4 

Nil 

Nil 

Nil 

Nil 

TR — 

H 

T* — 

ik 

Nil 

7 % 

7 % 

7 % 

ift- 

H- 

14 

9 

13 

1 

5 % 

6 % 

b % 

5 % 

74- 

8 

71- 

8 

6 

5 

0 

4 % 

4 % 

4 % 

4 % 

85  — 

88 

85  — 

88 

4 

10 

u 

4 % 

4 % 

4% 

Nil 

3- 

1 

3 

1 

6 

13 

4 

7 % 

7 % 

7 % 

10i— 

101 

io|- 

102 

6 

10 

a 

6 % 

6 % 

b % 

5 % 

102  — 

03i 

102  — 

108 

4 

16 

to 

15% 

16 

16% 

15  % 

124- 

13 

124- 

13i 

ia 

121 

+ i 

5 

13 

2 

44% 

44% 

44% 

54- 

54 

bk- 

54 

4 

1 

0 

44% 

44 

44% 

44% 

1054- 

I07i 

1054  - 

1074 

4 

3 

9 

'0% 

10  % 

10  % 

10  % 

144- 

15i 

14f- 

151 

15 

+ i 

6 

13 

4 

Nil 

Nil 

4% 

Nil 

?- 

i- 

fg 

Nil 

5 % 

6 % 

b % 

5 % 

44- 

5 

44- 

5 

t r 

10 

0 

0 

8 % 

8 % 

3 % 

Nil 

14- 

21 

It- 

24 

Nil 

3 % 

8 % 

3 % 

Nil 

U- 

14- 

2* 

Nil 

6 % 

6 % 

5 % 

3f% 

2 — 

24 

15- 

2g 

45:- 

- 4 

15 

8 

4 

4 % 

4 % 

% 

4 % 

68  - 

71 

68  — 

71 

694 

081 

5 

12 

8 

28% 

1 % 

4% 

4% 

40  - 

404 

40  - 

401 

4' 

40 

1 

4 

6 

28% 

21% 

2|% 

6'i  - 

57 

65  — 

67 

G55 

641 

4 

2 

1 

Nil 

Nil 

Nil 

Nil 

17J- 

171 

17  — 

171 

17g 

174 

- 4 

Nil 

Nil 
5 % 

44% 

1- 

i 

32 

12/6 

- A 

Nil 
6 % 

Nil 
5 % 

Nil 
5 % 

S3 

ll 

■^2 — 
11 

r”2 

15/6 

— 3^ 

6 

Nil 

3 

1 

44% 

44% 

14% 

44% 

95  — 

97 

95  — 

97 

4 

12 

9 

1244— 

1271 

128  — 

131 

1291 

1274 

+ 34 

s °4 

6 % 

944- 

964 

96  - 

98 

97 

65 

+ 14 

6 

2 

0 

4 % 

4 % 

Nil 

4- 

1 

4- 

| 

6 % 

J % 

5 % 

5 % 

4- 

1 

4— 

6 

i7 

11 

44% 

3% 

44% 

44% 

86  — 

89 

86  - 

89 

5 

1 

2 

16  % 

“ % 

174% 

15  % 

341- 

36 

34  — 

354 

35£ 

84J 

2 

10 

9 

4 % 

1 % 

4 % 

4 % 

100  - 

1014 

100  — 

1014 

3 

18 

10 

.. 

. . 

.. 

5 % 

1024- 

1034 

1021- 

1031 

1031 

mb 

4 

lli 

7 

44% 

87  - 

89 

88  — 

90 

89 

+ i 

5 

1 

2 

35  — 

37 

35  — 

37 

37 

364 

Nil 

Nil 

10  % 

Nil 

1 

l 

1- 

b 

Nil 

. . 

6 % 

6 % 

28- 

34 

21- 

34 

58/9 

1 

is 

5 

4 % 

4 % 

4 % 

4 % 

76  - 

80 

76  - 

80 

5 

0 

0 

ELECTRICITY  SUPPLY  COMPANIES. 


Bromley  (Kent)  E.L.  & P„  1 to  16,000 

Do.  do.  4J  % 1st.  deb.  stook 

Brompton  & Kens,  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref, 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  CrosB  and  Strand  Electricity  Supply 

Do.  do.  do.  4J  % Cum.  Pref 

Do.  11  City  Undertaking  ” 4J  % Cum.  Prf 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Eleotrioity  Supply,  Ord 

Do.  do.  4J  % Deb.  Stook  Red.  . . 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,695 
Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

Do,  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd 
Do.  4J%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd 
County  of  Durham  Electrical  Power,  Ord.  . . 

Do.  do.  do.  6 % Pref. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  4J  % 2nd.  Deb.  Stook  . . 

Edmondson's  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % lBt  Mort.  Deb.  Stk. 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000 
Do.  44  % 1st  Deb.  Stook 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds. 
Kensington  and  Knightsbridge  Eleotrio  Ord, 

Do.  do.  do.  4 % Deben.  Stk, 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  . . 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do. v 4J  % Cum.  Pref.  1—71,106  . . 

Do.  44  % 1st  Mort.  Deben.  Stook 


Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  Mort.  Deben.  Btock  Redem. 

Mexican  Electrio  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  IstMtg.Gold  Bnds. 

Midland  Electrio  Corporation,  44  % 1st  Mort.  Deb. 

Newoastle-on-Tyne,  1 to  137,600  

Do.  6 % Pref.,  1 to  187.600  .. 

( North  Metropolitan  Electric  Power  Supply  Co.,  1 
5 % Mortgages  (Red.),  Nos.  1 to  1,266 ) 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stock 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Btk.  Red 

St.  James’  and  Pall  Mall  Electrio  Light,  Ord, 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stock  Red. 

Smithfleld  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7%  Pi  of.  .. 

Do.  do.  44  % 1st  Deb.  Stk 

Urban  Eleotrio  Supply,  Ord 

Do.  do,  6 % Cum.  Pref, 

Do.  do.  44%lBtMort.  Db.  Btk.  Red 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref.  Re 

duccd  from  6%  since  81st  Deo.,  1905) 


* UnlesB  otherwise  stated,  all  shares  are  fully  paid, 
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SOME  LEGAL  QUESTIONS  RELATING  TO 
ELECTRIC  FITTINGS  AND  METERS. 


[from  our  legal  correspondent.] 


It  is  proposed  in  the  present  article  to  discuss  some  of  the 
questions  which  are  often  arising  in  relation  to  fittings. 
They  may  belong  to  the  company  or  to  the  consumer,  and  nice 
legai  problems  occasionally  arise  as  to  the  right  of  inspection 
and  so  forth. 

Sec.  24  of  the  Electric  Lighting  Act,  1882,  provides  that 
any  officer  appointed  by  the  undertakers,  may  at  all  reason- 
able times  enter  any  premises  to  which  electricity  is,  or  has 
been,  supplied  by  the  undertakers,  in  order  to  inspect  the 
electric  lines,  meters,  accumulators,  fittings,  works,  and 
apparatus,  for  the  supply  of  electricity  belonging  to  the 
undertakers,  and  for  the  purpose  of  ascertaining  the  quantity 
of  electricity  consumed  or  supplied,  or  where  the  undertakers 
are  authorised  to  take  away  or  cut  off  the  supply  of  elec- 
tricity from  any  premises,  for  the  purpose  of  removing  any 
electric  lines,  accumulators,  fittings,  works  or  apparatus 
belonging  to  the  undertakers,  repairing  all  damage  caused 
by  such  entry,  inspection,  or  removal.  The  powers  conferred 
by  this  section  must  not,  however,  be  arbitrarily  exercised. 
Due  notice  of  an  intended  visit  should  be  given,  for  it  was 
decided  in  Brompton,  &c.,  Electricity  Supply  Co.  v.  Shad- 
forth  (Electrical  Review,  July  24th,  1903),  that  where 
a consumer  refused  to  allow  inspectors  to  come  into  her  house 
unless  she  received  previous  notice  of  their  visit,  an 
injunction  ought  not  to  be  granted  to  restrain  her.  Electric 
fittings  are  also  protected  from  distress  for  rent.  Thus,  by 
Sec.  25  of  the  Electric  Lighting  Act,  1882,  where  any 
electric  lines,  meters,  accumulators,  fittings,  works,  or 
apparatus  belonging  to  the  undertakers  (<.e.,  the  local 
authority  or  company  supplying  electricity)  are  placed  upon 
any  premises  for  the  purpose  of  supplying  electricity,  they 
shall  be  subject  to  protection.  In  the  ordinary  way  they 
might  be  seized  by  a landlord  whose  rent  was  in  arrear  ; but 
this  section  provides  that  they  shall  not  be  subject 
to  distress,  or  to  the  landlord’s  remedy  for  rent  of 
the  premises  where  the  same  may  be,  nor  be  taken 
in  execution  under  any  process  of  a Court  of  law 
or  equity,  or  any  proceedings  in  bankruptcy  against  the 
person  in  whose  possession  the  same  may  be.  This  affords 
considerable  protection  to  the  undertakers.  Very  often  when 
a tenant  does  a moonlight  flit  the  only  articles  of  verlue  left 
on  the  premises  are  the  electrical  fittings,  which  the  landlord 
would  be  glad  to  sell  in  order  to  satisfy  some  part  of  his 
claim  for  rent  outstanding. 

But  what  are  fittings  within  the  meaning  of  this  section  ? 
Wires,  and  pipes  through  which  wires  are  carried,  naturally 
come  under  this  heading,  but  there  are  other  things  not  so 
easy  to  classify.  It  was  decided  under  Sec.  14  of  the  Gas- 
works Clauses  Act,  1871,  which  is  similar  to  the  above,  that 
a gas  stove  let  for  hire  is  a “ fitting  for  the  gas  ” within  the 
meaning  of  that  section,  and  is  therefore  not  subject  to 
distress  for  rent  (see  Gas  Light  and  Coke  Co.  v.  Hardy, 
1886,  17  Q.B.D.,  619).  It  would  seem  to  follow  from  this 
that  electric  stoves,  kettles,  motors,  fans  and  electric  irons, 
if  hired  ont  by  the  supply  authority  to  the  consumer,  would 
not  be  subject  to  distress  by  the  landlord. 

A nice  question  may  sometimes  arise  as  to  whether  electric 
fittings  let  on  hire  by  the  supply  authority  vest  in  the 
trustee  in  bankruptcy  of  the  consumer.  The  law  of  bank- 
ruptcy provides  that  goods  which  are  in  the  order  and  dis- 
position of  the  bankrupt,  with  the  consent  of  the  true  owner 
at  the  date  of  his  bankruptcy,  shall  vest  in  the  trustee  for 
the  benefit  of  the  creditors.  And  this  is  right  ; for  credit 
is  naturally  given  to  a man  upon  the  strength  of  the  goods 
which  he  has  on  his  premises.  But  where  it  is  well  known 
that  certain  classes  of  goods  are  customarily  lent  on  hire, 
the  presumption  that  they  belong  to  the  bankrupt  does  not 
arise.  For  instance,  the  custom  of  hotel  keepers  to  hire 
furniture  is  so  well  known  that  such  furniture  does  not  vest 
in  the  trustees  in  bankruptcy  of  the  hotel  proprietor.  It 
has  long  been  the  practice  of  the  gas  companies  to  hire  out 
gas  stoves  to  consumers  ; and  questions  arise  from  time  to 
time  as  to  the  power  of  local  authorities  supplying  elec- 


tricity to  deal  in  fittings.  It  is  common  to  find  in  the 
Acts  of  local  authorities  a special  clause  enabling  them  to 
sell,  hire,  let,  but  not  to  manufacture  lamps,  meters,  electric 
fittings,  &c.  The  terms  of  such  clauses  vary  somewhat.  1 n 
the  Nottingham  Corporation  Act,  1899,  Sec.  4,  the  power 
conferred  is  to  provide  and  let,  &c.,  but  not  manufacture, 
“ lamps,  meters,  electric  lines,  fittings,  apparatus  and  things 
for  lighting  and  motive  purposes  for  which  electiic  energy 
can  or  may  be  used,  or  otherwise  necessary  or  proper  for  the 
supply,  distribution,  consumption  or  use  of  electiical  energy.” 
The  Manchester  Corporation  (General  Powers)  Act,  1898, 
after  the  usual  wide  powers,  contains  these  woids  : “Elec- 
trical motors  and  apparatus  for  the  use  of  electricity  for 
motive  power  and  other  purposes.”  The  Halifax  Corporation 
Act,  1898,  is  even  wider  in  its  terms.  It  authorises  the 
Corporation  “ to  purchase,  hire,  sell,  let  on  hire,  or  otherwise 
deal  with  dynamos,  electric  motors,  accumulators,  meters, 
burners,  arc  and  other  lamps,  fittings,  wires,  plant,  engines, 
conductors,  machinery,  apparatus  and  appliances  for  and  in 
relation  to  the  production,  supply,  distribution  or  utilisation 
of  electricity,  or  required  or  used  for  or  in  connection  with 
their  electrical  works  and  undertaking.  . . .” 

The  case  of  the  Attorney-General  v.  the  Mayor,  &c.,  of 
Barnstaple  (Elec.  Rev.,  Vol.  52,  p.  766)  showed  clearly 
that  it  is  not  competent  for  an  electrical  company  supply- 
ing electric  light  to  supply  electric  fittings  without  an 
express  provision  to  that  effect  in  the  Act  under  which  they 
work.  It  appeared  that  in  1900  the  defendant  Corporation 
obtained  from  the  Board  of  Trade  a provisional  order.  In 
the  summer  of  1902  they  circularised  the  ratepayers,  and 
gave  out  that  they  were  prepared  to  supply  electric  fittings, 
and  fit  them  up  in  private  houses.  Two  ratepayers  moved 
the  Attorney-General  to  bring  an  action,  and  as  a result  of 
the  litigation,  the  Corporation  consented  to  the  following 
order  : “ The  Corporation  undertake  not  to  do  any  further 
installations  for  customers,  or  to  expend  any  further  moneys 
on  private  installations  except  in  pursuance  of  obligations 
already  entered  into.” 

The  question  whether  a tenant  for  life  has  power  to  lay 
down  and  charge  out  of  capital  for  electric  plant  put  in  by 
him  has  been  considered  in  many  cases.  In  re  Lord  Lecon- 
field’s  Settled  Estates,  which  was  heard  by  Mr.  Justice 
Kekewich  some  years  ago,  a summons  was  taken  out  under 
the  Settled  Lands  Acts  by  the  tenant  for  life  in  possession 
of  the  certain  settled  estates  in  England,  asking  that  the 
trust  might  be  directed  to  apply  certain  capital  money  in 
their  hands  in  recouping  the  applicant  the  following  sums 
expended  by  him  out  of  his  own  moneys  : — (1) 
£4,891  19s.  7d.  for  the  construction  of  a new  drainage  sys- 
tem for  the  principal  mansion  house  ; (2)  £3,299  9s.  lOd. 
for  the  erection  of  an  engine  house  for  the  engines  which 
supplied  the  principal  mansion  house  with  electric  light. 
The  Settled  Lands  Act,  1882,  Sec.  25,  provides  that  im- 
provements authorised  by  the  Act  to  be  made  with  capital 
trust  moneys  are  woiks  for  (Sub-Sec.  (1))  drainage,  and 
(Sub-Sec.  (2))  saw  mills,  scutch  mills  and  other  mills,  water- 
wheels, engine  houses  and  kilns,  which  will  increase  the 
value  of  the  settled  land  for  agricultural  purposes,  or  as 
woodland  or  otherwise.  It  was  held  that,  assuming  that 
the  engine  house  would  increase  the  value  of  the  settled 
land,  taking  settled  land  to  include  the  principal  mansion 
house,  yet  it  would  not  increase  its  value  “ for  agricultural 
purposes  or  as  woon'and  or  otherwise  ” within  the  meaning 
of  Sub-Sec.  12,  and  that  its  expense  could  not  therefore  be 
allowed  out  of  capital  moneys  ; but  it  was  held  also  that 
the  cost  of  the  new  drainage  system  could  be  allowed,  for  it 
was  not  a case  of  mere  addition  but  a completely  new  system 
and  a permanent  improvement.  This  decision  appears  to 
'be  somewhat  incomprehensible  to  the  non-legal  mind.  The 
tenant  for  life  was  allowed  to  spend  a considerable  sum  of 
money  on  the  drains  for  the  house,  but  was  not  permitted  to 
put  down  an  electric  lighting  plant. 

Yet,  in  the  existing  conditions  of  modern  society,  it  is 
almost  a sine  qua  non  that  a country  gentleman’s  house  shall 
be  properly  lit.  A glance  at  the  date  of  the  Settled  Land 
Act  is  sufficient  to  explain  this  anomaly.  That  measure 
was  passed  in  the  same  year  as  the  first  Public  Electric  Light- 
ing Act.  At  that  time,  electricity  was  only  in  its  infancy, 
and  the  fact  that  it  has  long  since  come  to  Btay,  and  that,  as 
a source  of  light,  it  is  practically  a common  necessity,  ought 
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to  afford  sufficient  justification  for  an  amendment  of  the 
Settled  Lands  Act.  A short  section  might  easily  be  drafted, 
which  would  give  the  Court  power  to  decree  that  a tenant 
for  life  may  spend  part  of  his  capital  on  electric  lighting. 

The  point  was  again  raised  in  the  case  of  in  re  Blagrave’s 
Settled  Estates  (Electrical  Review,  Vol.  52,  p.  383).  Mr. 
Justice  Joyce  held  (following  Mr.  Justice  Buckley  in  re 
Clarke,  1902,  2 Ch.,  327)  that  this  was  not  an  improve- 
ment which  could  be  paid  for  out  of  capital  within  the  mean- 
ing of  the  Settled  Lands  Act  (Sec.  25).  When  the  case 
came  before  the  Court  of  Appeal,  this  decision  was  upheld, 
but  Lord  Justice  Cozens-Hardy  threw  out  the  interesting 
suggestion  that  it  would  be  desirable  to  extend  the  Acts 
so  as  to  allow  provision  to  be  made  for  supplying  gas  or 
electric  lighting  to  a mansion  house.  This,  however,  was 
a matter  for  the  Legislature,  not  for  the  Court,  to  decide. 

Under  the  heading  Electric  Fittings,  the  questions  affecting 
the  validity  and  effect  of  the  free-wiring  agreement  appears 
to  find  a proper  place.  In  the  London  Electric  Supply  Cor- 
poration, Ltd.,  v.  Priddis  (18T.L.R.  64)  an  agreement  made 
between  the  plaintiffs,  the  National  Electric  Free  Wiring 
Co.,  Ltd.,  and  the  defendant  on  February  17th,  1898,  con- 
tained ( inter  alia)  the  following  clauses  : “ (2)  The  Wiring 
Co.  will  in  a proper  manner  and  in  accordance  with  the 
regulations  of  the  fire  insurance  companies,  and  free  of  cost  to 
the  consumer,  furnish  and  fit  up  on  the  said  premises  the 
necessary  wires  and  fittings  for  electric  lighting,  hereinafter 
called  ‘ the  installation.’  ” Clause  4 gave  the  defendant  an 
option  of  purchase  in  a certain  event.  Clause  7 provided  : 

“ The  consumer  shall  until  purchase  as  aforesaid  pay  quar- 
terly to  the  supply  company  for  the  use  of  the  installation 
|d.  per  Board  of  Trade  unit  for  every  unit  of  electrical  energy 
supplied  to  the  said  premises,  and  the  minimum  payment  in 
any  year  shall  be  Is.  for  each  8-c.p.  lamp  or  its  equivalent 
installed.”  Clause  8 contained  a proviso  for  recovery  in 
case  of  non-payment.  The  defendant  used  no  electricity 
supplied  by  the  plaintiffs  from  June  to  September,  1900. 
They  sued  in  the  County  Court  for  the  sum  of  £1  6s.  9d., 
being  the  minimum  provided  by  Clause  7 supra.  It  was 
held,  on  appeal,  that  the  installation  had  clearly  been  put 
in  on  the  terms  that  the  customer  should  have  the  right  to 
purchase  after  five  years,  and  that  during  those  years  he  was 
liable  to  pay  a minimum  rent,  whether  he  used  the  current 
or  not.  The  case  was  sent  back  for  a new  trial. 

Of  all  electric  fittings  to  be  found  on  the  consumer’s 
premises,  the  meter,  which  is  usually  hired  out  to  him  by 
the  company,  is  likely  to  be  productive  of  the  greatest  amount 
of  trouble. 

The  register  of  a gas  meter  is  prima  jacie  evidence  of  the 
quantity  consumed,  and  two.justices  are  empowered  to  settle 
differences  between  the  company  and  the  consumer.  (See 
34  and  35  Viet.,  C.  41,  Sec.  23.)  In  the  case  of  the  Gas 
Light  and  Coke  Co.  v.  Cree,  1897,  61  J.P.  699,  it  was  laid 
down  that  where  the  only  evidence  of  the  amount  is  afforded 
by  the  meter,  the  Court  will  be  unwilling  to  go  behind  it. 
There  is  no  reported  case  in  which  a complainant  has 
challenged  the  accuracy  of  a meter  by  appealing  to  an 
independent  authority. 

In  the  case  of  electricity  supply,  the  meter  register 
is  still  more  conclusive.  If  any  difference  arises  between 
any  consumer  and  the  undertakers  as  to  whether  any  meter, 
whereby  the  value  of  the  supply  is  ascertained  (whether 
belonging  to  the  consumer  or  to  the  r-dertakers),  is,  or  is 
not,  in  proper  order  for  correctly  registering  the  value,  or  as 
to  whether  the  value  has  been  correctly  registered  by  the 
meter,  that  difference  is  to  be  determined  upon  the  appli- 
cation of  either  party  by  an  electric  inspector,  or,  where  the 
local  authority  are  the  consumers,  by  an  inspector  appointed 
by  the  Board  of  Trade.  The  inspector  has  jurisdiction  over 
the  costs  of  the  inquiry,  and  his  finding  is  conclusive  and 
binding  on  the  parties.  Subject  to  the  inquiry,  the  register 
of  an  electric  meter  is  conclusive  evidence  of  the  value  of 
the  supply  in  the  absence  of  fraud.  (Electric  Lighting 
(Clauses)  Act,  1899,  Sec.  57.) 

As  to  the  finality  of  the  decision  of  a Government  inspector, 
it  is  worthy  of  note  that  in  the  case  of  the  Wandsworth  and 
Putney  Gas  Co.  v.  Rye  (31  Sol.  J.  633)  the  accuracy  of  a 
gas  meter,  sworn  to  be  perfectly  accurate  by  a Government 
inspector,  was  successfully  disputed,  not  by  the  production 
of  any  expert  evidence,  but  merely  by  the  sworn  testimony 


of  the  plaintiff  and  his  servants,  who  deposed  that  less  gas 
had  been  used  in  the  quarter  immediately  preceding  that  for 
which  the  company  sought  to  charge.  The  authority  of  this 
decision,  which  comes  from  an  inferior  court,  is  doubtful. 

Should  the  methods  of  supply  and  charge  be  altered, 
undertakers  are  bound  to  defray  the  expense  of  providing 
new  meters  to  their  consumers  (Electric  Lighting  (Clauses) 
Act,  1899,  Sec.  58.)  It  sometimes  happens  that  a serious 
defect  in  a meter  remains  undiscovered  over  a long  period  of 
time.  The  consequence  is  that  a consumer  may  be  over- 
charged or — as  more  rarely  happens — considerably  under- 
charged for  the  amount  of  gas  or  other  commodity  consumed 
by  him.  In  such  circumstances  there  is  authority  for  saying 
that,  in  so  far  as  any  claim  is  not  barred  by  the  Statute  of 
Limitation  (which  prevents  a debt  being  recovered  after  a 
lapse  of  six  years)  the  injured  party  is  entitled  to  redress. 
In  the  case  of  the  South  Metropolitan  Gas  Co.  v.  the  Mayor, 
&c.,  of  Bermondsey  (the  Times , May  18th,  1901),  an  action 
was  brought  to  recover  the  sum  of  £884,  the  price  of  gas 
supplied  to  the  Commissioners  of  Baths  and  Wash-houses  in 
Rotherhithe  (the  predecessors  of  the  defendants),  from  1894 
to  1900.  Owing  to  the  fact  that  the  dial  of  the  meter  in 
use  during  that  period  was  misleading,  the  amount  of  gas 
charged  for  was  but  one-tenth  of  the  actual  amount  con- 
sumed. The  mistake  had  existed  since  1885,  but  the  claim  for 
arrears  which  had  accrued  prior  to  1894,  was  barred  by  the 
Statute  of  Limitations.  The  defendants  admitted  the  mistake, 
but  sought  to  escape  liability  on  the  ground  ( inter  alia ) that 
they  could  not  make  or  levy  a retrospective  rate  for  the 
purpose  of  discharging  the  debt,  nor  could  they  apply  the 
moneys  in  their  hands  derived  from  current  rates  in  pay- 
ment thereof.  This  defence,  however,  did  not  prevail,  and 
they  were  held  liable  for  the  arrears  which  were  not  barred 
by  the  statute. 

A meter  belonging  to  the  undertakers  which  is  placed 
upon  any  premises  not  being  in  the  possession  of  the  under- 
takers for  the  purpose  of  supplying  electricity  is  not  subject 
to  distress  for  rent ; that  is  to  say,  the  consumer’s  landlord 
could  not  distrain  upon  it.  The  same  rule  applies  to 
“ electric  lines,  accumulators,  and  fittings  ” (Electric 
Lighting  Act,  1882,  Sec.  25).  “ Fittings,”  as  applied  to  the 
property  of  a gas  company,  have  been  held  to  include  a gas 
stove  (Gas  Light  and  Coke  Co.  v.  Hardy,  17  Q.B.D.  619). 
An  electric  stove  or  an  electric  motor  would  probably  come 
under  the  same  heading,  and  would,  therefore,  be  protected. 


REVIEWS. 


Heavy  Electrical  Engineering.  By  H.  M.  Hobart,  M.Inst.C.E. 

M.I.E.E.  London  : Constable  & Co.  Price  16s.  net. 

This  is  probably  the  best  book  on  electrical  engineering 
considered  in  its  broadest  aspect  that  has  been  published. 
It  is  the  work  of  a man  of  wide  experience  and  reading, 
accustomed  to  minute  observation  and  accuracy  of 
statement. 

Not  only  are  the  300  odd  pages  full  of  valuable  inform- 
ation, but  the  sequence  of  the  facts  and  data  is  very  well 
arranged.  There  are  none  of  those  irritating  gaps  in  the 
general  argument,  met  with  in  some  text-books.  Tables  and 
curves  run  up  to  No.  XCVIII  and  fig.  188  respectively, 
and  they  are  not  flung  at  the  reader  in  pocket-book  fashion, 
but  are  marshalled  in  correct  order,  giving  just  the  inform- 
ation necessary  to  make  each  link  in  the  chain  of  argument 
quite  clear.  The  book  treats  of  the  more  difficult  pioblems 
of  electrical  engineering,  and  yet  the  mathematics  used  are 
quite  simple  ; in  only  one  instance,  and  that  a quotation 
from  Jona’s  graded  cable  paper,  is  there  a reference  to  the 
calculus. 

As  with  other  books  by  the  same  author,  the  whole  of  the 
measurements  and  quantities,  &c.,  are  given  in  the  metric 
system.  Feet  and  inches,  pounds  avoirdupois,  gallons,  &c., 
are  rigidly  excluded. 

A very  useful  feature  is  the  way  in  which  every  calculation 
is  resolved  into  the  electrical  engineer’s  unit  of  energy — 
namely,  the  kilowatt-hour  or  “ kelvin.”  It  eeejns  edd  at 
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first  to  think  of  problems  in  connection  with  economisers, 
condensers,  steam  piping,  boilers,  &c.,  in  kilowatt  or 
kilowatt-hour  units,  but  there  can  be  no  question  of  the 
convenience  of  the  method. 

The  mechanical  engineer  whose  woik  does  not  bring  him 
into  touch  with  electrical  matters,  will  find  in  this  book 
much  up-to-date  information  on  purely  mechanical  appliances. 
The  reason  is,  that  in  laying  out  large  power  stations, 
such  as  those  of  Glasgow,  the  Central  London,  Brimsdown, 
Xeasden,  Greenwich,  Chelsea,  &c.,  the  electrical  engineers 
have  had  opportunities  of  working  out  some  big  mechanical 
engineering  problems. 

The  first  six  chapters  familiarise  the  reader  with  results 
that  can  be  obtained  from  the  pieces  of  apparatus  that  make 
up  a power  station,  and  Chapter  Til  explains  how  to  com- 
bine them  for  efficient  service. 

Then  follows  a most  interesting  section  on  high-tension 
power  transmission,  and  the  last  two  chapters,  covering 
nearly  100  pages,  treat  of  electric  traction  calculations, 
traction  motors  and  the  electrification  of  railways. 

The  illustrations  are  exceptionally  clear,  the  curves  are 
fully  described  by  their  titles,  and  where  necessary  a series 
of  curves  are  given  on  one  sheet,  instead  of  ha\  ing  one  curve 
sheet  with  a number  of  lines  jumbled  together. 

Mr.  Hobait  is  an  international  engineer,  his  experience 
having  been  gained  in  the  United  States  and  Germany,  as 
well  as  in  this  country.  Therefore,  when  quoting  statistics 
he  takes  data  from  all  countries.  Some  of  his  percentages 
for  power  stations,  &c.,  may  be  here  quoted  : — 


Average  Overall  Efficiencies  of  Stations. 
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In  22  large  towns  of  Great  Britain,  for  every  1,000 
inhabitants  there  are  800  8-c.p.  lamps,  or  their  equivalent, 
connected,  and  the  average  KW.-honrs  per  lamp  per  year 
work  out  at  17  at  the  customers’  meters. 

The  demand  for  electricity  in  26  Continental  power 
stations  is  15  KW.-honrs  per  inhabitant. 

Averaging  the  tramway  returns  for  17  cities  in  England, 
gives  18-4  car-kilometres  per  inhabitant,  and  a consumption 
of  0’87  KW.-hour  per  car-kilometre. 

When  dealing  with  electric  generating  plant,  Mr.  Hobart 
forecasts  the  dimensions  of  a 20,000-kw.,  20,000-volt,  25- 
cycle,  250  R.P.M.,  three-phase  alternator,  and  as  he  is 
such  a well-known  and  bold  designer,  particulars  may  be  of 
interest.  It  will  have  12  poles,  a rotor  diameter  of  4 metres 
and  length  of  2 metres.  The  length  over  the  stator  windings 
will  amount  to  some  3 metres,  and  the  external  diameter 
over  stator  windings  to  5 metres.  This  alternator  will  require 
15  tons  of  copper,  135  tons  of  electro-magnetically  effective 
iron  and  150  tons  of  materials  for  the  mechanical  parts. 
This  aggregates  350  tons,  or  17"5  kg.  per  kilowatt  of  rated 
output. 

He  writes  vigorously  regarding  an  inspector’s  duties,  and 
referring  to  the  importance  of  insulation  testing,  says,  “ The 
studied  attempt  on  the  part  of  large  manufacturers  and 
their  subservient  engineers  to  discredit  the  practice  of  sub- 
jecting machines  to  high-voltage  insulation  tests,  and  to 
substitute  low  factors  of  safety  in  specifications  to  which 
they  tender,  should  not  be  permitted  to  succeed.” 

Some  contractors  are  inclined  to  browbeat  any  inspecting 
engineer  who  acts  right  up  to  his  client’s  interests,  and  they 
will  go  to  any  length  to  render  untenable  the  position  of  a 
conscientious  inspecting  engineer.  The  writer  can  subscribe 
to  this  in  regard  to  one  firm  in  this  country,  and  the 
explanation  is  partly  found  in  Mr.  Hobart’s  next  sentence, 
“Thus  the  contractor  may  be  an  influential  shareholder  in 
the  company  for  whom  the  client  is  acting,  or  the  client  in 
some  other  capacity  may  be  dependent  upon  the  contractor 


for  a considerable  proportion  of  the  business  turned  over  to 
him  in  this  other  capacity.”  Such  relations  are  far  from 
rare,  and  where  they  exist  the  business  is  a farce,  so  far  as 
relates  to  specifications  and  tests. 

The  author’s  idea  of  a short-circuit  test  of  an  alternator  is  to 
adjust  the  field  excitation  to  give  normal  voltage  and  then 
abruptly  short-circuit  the  terminals  of  the  three  windings. 
For  an  instant  a current  several  times  (often  six  times  the 
normal)  will  pass,  but  this  will  rapidly  decrease  to  about 
three  times,  and  remain  constant  at  that.  If  the  stator  end 
connections  have  not  moved  after  such  a test,  the  machines 
can  be  relied  on  to  sustain  no  mechanical  injury  as  a result 
of  short  circuits  on  the  line.  It  would  also  ensure  against 
injury  when  thrown  into  circuit  with  other  machines  when 
its  own  phase  differed  from  the  other,  as  inevitably  occurs  at 
times. 

Mr.  Hobart  favours  a low  periodicity,  especially  for  low- 
speed  gas  engine  sets.  He  points  out  that  the  slow-running 
gas  engine  requires  great  fly-wheel  capacity  to  ensure  parallel 
running,  also  there  is  a loss  of  several  per  cent.,  because 
amortisseurs  have  to  be  fixed  on  the  alternator  poles.  He 
considers  that  the  difficulty  can  be  largely  overcome  by 
adopting  a low  periodicity.  Whilst  it  possesses  no  special 
disadvantages,  it  leads  to  a better  design  of  generator  with 
fewer  poles  and  higher  efficiency,  also  to  better  conditions  in  the 
transmission  line  and  at  the  sub-station.  He  says  “ the  per- 
sistency in  refraining  from  low  periodicities  when  justified 
by  circumstances  such  as  the  parallel  operation  of  polyphase 
generators  from  gas  engines,  and  even  from  large  slow-speed 
steam  engines,  is  really  a remarkable  phenomenon  in  modern 
electrical  engineering,  but  there  are  at  length  signs  of  a more 
satisfactory  attitude  on  this  question.” 

Dealing  with  the  question  of  sub-station  machinery,  Mr. 
Hobart  makes  a point  in  favour  of  motor-generators  against 
rotary  converters,  by  noting  that  the  latter  require  more 
copper  in  the  mains.  Synchronous  motor-generators  will 
carry  high  overloads  at  much  less  than  normal  voltage.  In 
the  rotary  converter,  the  commutator  voltages  cannot  be 
maintained  high  when  the  drop  in  the  transmission  line  is 
great,  nor  can  freedom  from  “ surging  ” or  “ hunting  ” then 
be  ensured. 

Mr.  Hobart  is  refreshingly  outspoken  throughout  the  book, 
and  is  especially  severe  on  those  who,  he  says,  have  not  the 
remotest  approach  to  broad  knowledge,  or  the  energy  to 
exercise  their  own  reasoning  faculties.  “ Such  are  hardly 
more  than  figure-heads  desirous,  on  the  one  hand,  of  being  on 
the  side  of  the  most  fashionable  engineering  fads,  so  soon  as 
there  is  no  longer  any  doubt  of  its  being  fashionable,  and  on 
the  other  hand,  hesitating  to  depart  from  the  cut-and-dried 
practice  of  years’  standing,  which  makes  the  preparation  of 
plans  a mere  matter  of  copying.” 

Again,  dealing  with  what  he  calls  “ forced  ideas  ” : the 
natural  idea  may  be  likened  to  a plant  growing  under 
favourable  conditions  and  adapting  itself  to  its  environment ; 
the  “ forced  idea  ” may  be  likened  to  a plant  raised  in  a hot- 
house with  the  exclusion  of  Buch  conditions  as  might  have  a 
tendency  to  prevent  its  development.  He  cites  the  single- 
phase railway  system  and  extra  high-pressure  continuous 
current  transmissions  as  “ forced  ideas.” 

Mr.  Hobart  shows  that  for  equal  weight  and  equal  speed 
the  single-phase  motor  has  only  about  half  the  power  of  a 
continuous-current  or  three-phase  motor,  and  that  of  the 
three,  the  last-named  gives  the  greatest  power  for  a given 
weight.  Theaccessory  apparatus  for  single-phase  also  weighs 
much  more,  and  together  they  necessitate  heavier  trucks 
and  brake  gear  and  greater  maintenance  charges,  &c. 

He  makes  references  to  the  L.B.  and  S.C.  Railway  elec- 
trification which  are  not  complimentary,  and  says  that  it  is 
costing  at  least  50  per  cent,  more  than  would  have  been  the 
case  if  the  continuous-current  system  had  been  adopted. 
The  operating  costs  will  also  much  exceed  what  could  have 
been  attained  with  continuous  current.  He  gives  many 
figures  to  prove  his  contentions,  and  the  single-phase  mon- 
strosity, as  he  calls  it,  in  heavy  leaded  type,  iB  smitten  hip 
and  thigh,  through  about  50  pages. 

The  author  considers  that  for  long-distance  non-stop  runs 
the  steam  locomotive  will  hold  the  field  for  a long  time  to 
come,  but  that  there  is  a wide  field  for  the  electrification  of 
urban,  suburban  and  inter-urban  sections.  He  sajs  : “It 
is  highly  desirable  that  railway  people  should  realise  that  a 
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larger  number  of  electrical  engineers  dissociate  themselves, 
though  rarely  openly,  from  the  claims  put  forward  by  the 
single-phase  school.  This  is  important,  for  the  reason  that 
there  is  a wide  range  of  railway  work  when  electric  operation 
is  of  demonstratable  advantage  if  undertaken  on  sound  lines.” 
Regarding  the  three-phase  system,  he  says  : “ It  must 
also  be  kept  in  mind  that  the  three-phase  system  can  by  no 
means  be  ignored  as  a determinant  on  the  situation  ; in  fact, 
for  long-distance,  non-stop  runs  it  has  points  of  superiority 
over  any  other  system  of  electric  traction  as  yet  put  forward. 
But  at  present  it  is  with  the  object  of  obtaining  better 
speed  and  shorter  headway  with  frequent  stops,  and  the 
more  intense  utilisation  of  termini,  that  resort  will  be  made 
to  electrical  methods.”  E.K.8. 


Radio-telegraphy.  By  C.  C.  F.  Monckton.  London  : 

Archibald  Constable  & Co.  Price  Gs. 

It  is  not  to  be  expected  in  the  present  limited  state  of 
exact  knowledge  of  radio-telegraphy  in  its  various  aspects 
that  any  text-book  on  the  subject  will  fully  elucidate  such 
problems  as  are  involved  in  ranges  of  communication  between 
various  types  of  stations,  conditions  of  interference  and  non- 
interference, relative  efficiencies  of  the  various  methods  of 
transmitting  and  receiving  or  of  the  different  types  of 
antennae  and  a host  of  other  questions  of  much  practical 
importance.  Precise  measurements  bearing  on  these  points 
are  much  wanted.  Hence  such  information  of  real  practical 
utility  as  can,  at  present,  be  recorded,  merely  serves  to  empha- 
sise the  dearth  of  real  engineering  data  in  many  diverse 
directions.  So  much  attention  has  been  given  to  the  develop- 
ment of  new  systems,  new  methods  of  transmitting  and 
receiving  and  to  the  extension  of  distances  of  communication, 
that  systematic  measurement  has,  to  a large  extent, 
been  neglected,  or,  at  any  rate,  is  yet  unpublished. 
In  the  work  under  review  there  has  been  a serious 
attempt  to  bring  out  all  that  is  available  in  the  way  of 
useful  practical  information.  Hence  the  book  is  one  of  the 
most  practical  expositions  on  wireless  telegraphy  that  has 
yet  been  produced,  and  will  give  to  the  engineer  some  at 
least  of  that  practical  guidance  which  is  usually  looked  for 
in  vain.  The  matter  contained  is,  in  the  main,  reliable  and 
well  ordered,  though  it  is  perhaps  unavoidable  that  many  of 
the  statements  made  are  open  to  difference  of  opinion,  if  not 
to  criticism.  The  opening  chapters  deal  with  general 
principles  ; electrostatics,  electromagnetism,  and  electric 
wave  production.  A good  method  of  explanation  has  been 
attempted,  but  the  rendering  is  somewhat  involved,  and 
likely  to  be  difficult  of  appreciation  by  the  student. 
Referring  to  wave  propagation,  the  author  makes  a point 
of  the  tendency  of  waves  to  be  tilted  forward  in  the 
direction  in  which  they  are  travelling  by  reason  of  the 
retardation  of  the  lower  portions  associated  with  the  surface 
of  the  ground.  This  is  in  contrast  with  generally  accepted 
ideas  in  which  the  assumed  tendency  is  rather  a backward 
tilt  due  to  the  action  partaking  of  the  characteristics  of 
an  expanding  hemisphere,  and  it  will  require  stronger 
reasons  than  those  given  on  pages  66  and  67  to  make  the 
author’s  view  convincing.  Dealing  with  the  propagation  of 
waves  from  the  point  of  view  of  expanding  fields  of  force, 
there  appears  to  be  a lack  of  finish  in  the  method  adopted  on 
page  68.  It  would  appear  that  the  student  is  to  picture  a 
succession  of  magnetic  fields  of  constant  density  passing  a fixed 
point.  The  omission  is  that  it  is  not  brought  home  to  him 
that  the  number  of  lines  of  force  per  wave  (/  «.,  the  density  of 
field)  must  diminish  as  the  wave  expands,  otherwise  the  wave 
would  gain  energy  as  it  progressed.  The  point  is  not  a very 
important  one,  but  it  is  one  of  those  details  which  are  always 
omitted  in  this  method  of  picturing  wave  propagation  and 
which  tend  to  detract  from  the  value  of  an  otherwise  correct 
and  useful  conception.  On  page  65  appears  a repetition  of  the 
fallacy  that  rarefied  air  is  a good  electrical  conductor. 
Rarefied  gases  do  not  conduct  unless  they  are  ionised  or  the 
electrical  stress  exceeds  a certain  critical  value.  On  page  54 
the  author  stumbles  against  a much  misunderstood  aspect  of 
wave  propagation — viz.,  the  question  of  phase  displacement 
of  the  electric  and  magnetic  fields  in  the  wave 
proper.  It  does  not  appear  to  have  appealed  to  most  writers 
on  the  subject  that  there  is  an  essential  difference  between 


oscillations  and  waves,  and  that  in  a wave  proper  no  phase 
difference  is  possible,  otherwise  the  various  points  of  dis- 
turbance would  continue  to  oscillate  after  the  passage  of  the 
wave. 

On  the  whole,  however,  there  is  much  to  be  commended, 
and  little  to  criticise  seriously  in  this  work. 


THE  MEASUREMENT  OF  THE  INSULATION 
RESISTANCE  OF  A LIVE  THREE-WIRE 
SYSTEM.* 


By  Db.  GISBERT  KAPP  and  Dr.  DENNIS  COALES. 


The  well-known  Russell  test  gives  the  combined  insulation  resist- 
ance of  the  three  wires,  but  not  that  of  each  wire  separately.  It, 
moreover,  necessitates  interrupting  the  earthing  connection  whilst 
the  test  is  being  made.  This  is  not  necessary  in  Froehlich’s 
modification,  but  Froehlich’s  method,  however,  also  does  not  allow  of 
a separation  of  the  joint  conductivity  of  the  three  faults  into  its 
three  components.  In  the  present  communication  we  propose  to 
describe  a method  whereby  this  separation  can  be  made,  but  before 
entering  into  this  subject  we  shall  describe  two  methods  for  finding 
the  joint  fault  resistance,  which  do  not  require  the  earthiDg  con- 
nection of  the  middle  wire  to  be  broken.  The  j oint  conductivity 
found  by  either  method  includes  that  of  the  earth  connection,  but 
as  this  is  generally  known,  or  can  be  ascertained  at  any  moment  by 
reading  the  earthing  ammeter  and  the  voltage  to  earth  of  the 
middle  wire,  the  necessary  correction  to  get  the  true  fault  resist- 
ance of  the  system  can  easily  be  made ; but  the  accuracy  of  the 
determination  is  marred  by  the  presence  of  a low  earthing  resist- 
ance, and  this  should,  therefore,  be  temporarily  increased  to  a limit 
determined  by  the  permissible  voltage  between  the  neutral  wire 
and  earth. 

1.  Method.— -'Let  in  fig.  1 a b represent  a potential  slide,  the  resist- 
ance of  which  need  not  be  known.  The  ends  are  permanently 
connected  to  the  outer  wires  1,  2,  and  the  slider  is  connected 
through  an  ammeter  a to  earth.  The  middle  wire  is  connected 
through  a voltmeter  v of  resistance  p to  earth,  b is  the  usual 
earthing  connection  with  its  ammeter  a0  To  measure  the  total 
fault  resistance  push  the  Blider  into  such  a position  that  a reads 


Fig.  1.  Fiq.  2. 


zero,  and  note  the  reading  of  v,  which  we  shall  call  e.  Then  push 
the  slider  into  such  a position  that  v reads  zero,  and  note  the 
reading  on  a,  which  we  shall  call  i.  The  fault  resistance  is  then — 

e 

f ~ i — e/p  ' (1) 

2.  Methol:— The  middle  wire  hasbesides  its  usual  earth  connection,  a 
connection  with  a graduated  resistance  with  sliding  contact,  and  the 
latter  is  connected  to  earth  through  a low-reading  ammeter  (fig.  2). 
To  make  a test,  set  the  slider  so  that  the  pointer  of  the  ammeter 
reads  a little  under  half  its  total  range,  and  note  the  corresponding 
resistance  in  circuit  between  the  slider  and  middle  wire.  Let  this 
be  p and  the  current  i.  Then  shift  the  slider  so  as  to  reduce  the 
resistance  to  such  a value  pi  that  the  current  is  exactly  doubled. 
This  will  briag  the  pointer  to  near  the  end  of  the  scale.  Thus  both 
currents  can  be  read  with  great  accuracy.  If  r is  the  resistance  of 
the  ammeter  the  combined  fault  resistance  is — 

/ = p - 2 pi  - r.  (2) 

These  methods  have  the  advantages  of  being  very  simple  and 
requiring  no  complicated  calculation,  that  they  do  not  interfere 
with  the  earthing  connection,  and  that  they  can  be  applied  at  any 
point  of  the  system — for  instance,  in  the  engineer’s  otfice  instead  of 
at  the  switchboard,  as  is  necessary  with  the  Russell  test. 

Since  all  the  methods  for  finding  the  fault  conductivity  proposed 
up  to  the  present  give  the  sum  of  the  conductivities,  it  is  obviously 
hopeless  to  try  separating  them  by  the  use  of  additional  artificial 
faults.  We  must  introduce  a new  element  into  the  test,  and  this  is 
a slight  variation  of  the  difference  of  voltage  between  the  two  sides 

* Abstract  of  original  communication  to  the  Journal  of  the 
Institution  of  Electrical  Engineers. 
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of  the  system.  This  may  be  done,  since  the  Board  of  Trade  allows 
a variation  of  ± 4 per  cent,  in  the  pressure  on  the  consumer's 
premises ; and  if  the  test  be  made  at  a time  of  minimum  load,  this 
means  also  4 per  cent,  variation  of  bus-bar  voltage  at  the  station. 
Thus  if  normally  the  consumer's  voltage  is  250  on  each  half  of  the 
system,  it  will  be  permissible  to  adjust  by  means  of  the  regulating 
cells  or  the  balancing  set  the  voltage  to  240  on  the  positive  and 
260  on  the  negative  side,  and  then  change  the  difference  so  as  to 
get  260  on  the  positive  and  240  on  the  negative.  We  obtain  thus  a 
change  of  20  volts  in  the  value  of  Ei  and  e2,  and  some  change  in  the 
value  of  e.  By  observing  these  changes  we  are  able  to  determine 
the  fault  conductivities  separately,  as  shall  now  be  shown. 

Fig.  3 represents  the  apparatus  we  use  for  the  purpose.  The 
outer  wires  are  connected  to  the  terminals  1,  2,  and  the  middle 
wire  is  connected  to  o.  v is  a voltmeter  capable  of  reading  the 
pressure  between  the  two  outer  wires.  It  is  provided  with  a switch 
so  that  it  may  also  be  used  to  measure  the  pressure  between  one 


outer  (say  the  wire  i)  and  the  middle  wire,  a is  the  low-reading 
ammeter  used  in  connection  with  the  test  according  to  method  2 
described  above,  and  p is  its  series  resistance.  This  is  not  altered 
during  the  test.  The  pressure  between  the  two  outer  wires  is  also 
kept  constant,  but  Ei  and  e2  are  varied  so  that  e =*  e2  + e2  = Ei'  + 
e ./ ; Ei'  — Ei  = e2  — e2'  being  the  permissible  variation  of  about 
8 per  cent,  of  the  declared  pressure.  Let  k be  the  combined  con- 
ductivity of  the  three  faults  and  the  ammeter  with  its  series  resist- 
ance. Let  Ei  and  e2  be  the  voltages  to  middle  wire  of  the  two 
outers  and  e that  of  the  middle  wire  to  earth.  Let  the  fault  resist- 
ances be  fi,  fi  and  f0  respectively,  the  latter  including  the  earthing 
resistance.  Let  the  conductivities  be  ci,  c2  and  c0. 


Ei  Ci  — e2  ca  + e k = 0 (3) 

El  Cl  — x/  C-2  + e'K  = 0 (4) 


(ki'  — El)  Cl  + (e2  — e2')  c2  + (e'  — e)  k = 0 

(El'  — El)  Cl  + (El'  — El)  Ci  + (e'  — c)  K = 0 . . (5) 


Since  c = ci  + c2  + Co  is  known  from  the  test  made  according  to 
method  (2),  we  find  the  conductivity  of  the  fault  on  the  middle  wire 
from  its  conductivity — 


Co  = c — 


(6) 


To  get  the  other  two  conductivities  we  proceed  as  follows : — 


Determine  ci  from  equation  (5)  and  insert  in  (3) ; this  gives— 


Ci 


e2  e_ 

.E  Ei 


• (7) 


Determine  cj  from  equation  (5)  and  insert  in  (3) ; this  gives — 


c2  = K 


E! 


(8) 


This  test  also  need  not  be  made  at  the  switchboard,  but  can  be 
made  at  any  point  on  the  system.  The  two  instruments  may  be 
fitted  up  in  the  engineer’s  office,  and  all  that  is  required  is  to  give 
the  switchman  instructions  to  shift  the  voltage  between  middle 
wire  and  outers  by  a slight  amount.  It  is  not  necessary  that  the 
difference  should  be  exactly  4 per  cent.,  anything  between  3 and 
4 per  cent,  is  sufficient  for  an  accurate  test,  but  it  is  important 
that  the  voltage  over  the  outer  wires  should  be  unaltered  during 
the  few  minutes  required  for  the  test. 

On  consideration  of  the  formula;  Nos.  (?)  and  (8),  it  will  be 
observed  that  the  values  of  the  fault  conductivities  of  the  outer 
mains  depend  for  their  accuracy  upon  the  determination  of  the 
small  differences  between  the  large  voltages  e/  and  ej.  To  render 
this  measurement  sensitive,  two  methods  may  be  employed  ; («)  in 
which  a voltmeter  having  an  initial  spring  tension,  and,  say,  of 
10,000  ohms  resistance,  reading  from  230  to  270  volts,  is  used  ; (5) 
in  which  a low-reading  voltmeter  is  connected  to  a sliding  contact 
(see  fig.  4)  on  a slide  wire  connected  to  the  outer  mains,  the  other 
terminal  of  the  voltmeter  being  connected  to  the  middle  wire. 

Both  these  methods  may  be  extended  to  the  measurement  of  the 
voltage  between  the  middle  wire  and  earth  upon  the  same  instru- 
ment. When  the  insulation  of  the  outer  mains  is  high  compared 
with  that  of  the  neutral  main,  and  especially  when  the  earthing 
resistance  is  low,  the  value  of  (e  — d)  is  very  small  compared 
with  e.  That  is  to  say,  a given  change  (ej'  — e)  in  the  mains  voltages 
produces  a small  change  on  the  voltmeter  reading  1 etween  the 


neutral  and  earth,  and  therefore  for  this  reading  also  a voltmeter 
with  initial  spring  tension  is  desirable. 

By  means  of  varying  the  series  resistance  of  such  a voltmeter,  we 
can  in  the  usual  way  change  the  value  of  its  readings  as  we  like, 
and  so  one  voltmeter  may  be  used  to  measure  sensitively  both 
Ej  E]  and  c t , 

If,  for  example,  with  total  resistance  of  10,000  ohms  a voltmeter 
reads  from  230  to  270  volts,  then  by  altering  this  to  100  okmB  it 
will  read  from  2 3 to  2 7 volts.  Such  an  instrument  should  be  pro- 


-O'U 


Mams  voltages 


vided  with  a rheostat  having  two  sliders,  two  rows  of  contacts, 
and  two  keys,  as  in  the  diagram  (fig.  5),  each  contact  being  marked 
with  the  volts  per  division  on  the  voltmeter.  The  resistances 
between  the. contacts  should  be  chosen  so  as  to  enable  all  voltages 
to  be  measured  between,  say,  90  and  120,  190  and  230,  240  and  260 
on  the  upper  row ; and  between  0'2  and  15  on  the  lower  row.  B v 
is  a reversing  switch,  k2  and  k2  are  keys  connecting  the  voltmeter 
to  the  outer  wires  and  earth  respectively. 

The  instrument  represented  in  fig.  5 may  also  be  used  to  make 
the  test  of  the  combined  fault  by  the  methods  given  above,  pro- 
vided that  the  value  of  one  scale  division  in  amperes  is  known. 
We  thus  have  an  instrument  which  enables  the  fault  resistances 
of  each  of  the  three  live  mains  of  a three-wire  system  to  be 
determined. 


TRADE  STATISTICS  OP  MEXICO  FOR  1907-8. 


The  following  statement  of  the  imports  of  electrical  and  other 
materials  into  Mexico  during  the  year  ended  June  30th,  1908,  is 
taken  from  the  recently  issued  annual  trade  statistics  ; figures  for 
1906-7  have  been  added  for  purposes  of  comparison,  and  notes  of 
any  increases  or  decreases  are  given  : — 

Peso  = 4s. 


1906-7. 

1907-8. 

Increase  or 
decrease. 

Pesos. 

Pesos, 

Pesos. 

Copper,  brass,  bronze,  <f'C., 

wire , 

covered  with  various  materials. — 

From  Germany 

124,800 

7,100 

186,700 

+ 

61,900 

„ Austria 

8,200 

4* 

1,100 

179,700 

„ United  States 

461,900 

641,600 

+ 

„ Great  Britain 

1,800 

2,300 

+ 

500 

„ Other  countries 

1,100 

1,900 

+ 

800 

Total  ... 

596,700 

840,700 

+ 

244,000 

Bare  copper,  brass,  bronze,  <tc., 

wire , 

up  to  2 mnt.  diameter. — 

From  Germany  

9,400 

12,100 

+ 

2,700 

„ United  States 

6,200 

8,700 

4" 

2,500 

„ Great  Britain 

3,400 

2,800 

— 

600 

„ Other  countries 

1,000 

2,500 

+ 

1,500 

Total  . . . 

20,000 

26,100 

4" 

6,100 

Bare  bronze,  copper,  brass.  dx., 
more  than  2 mm.  diameter- 

wire , 

From  Germany 

27,100 

169,900 

+ 

142,800 

„ United  States 

213,900 

336,300 

+ 

122,400 

,,  Great  Britain 

1,600 

1,400 

— 

200 

,,  Other  countries 

400 

300 

— 

100 

Total  ... 

243,000 

507,9.0 

4* 

264,900 

Cables,  not  armoured,  of  copper,  brass, 

Ax.,  covered  'with  various  materials , 

and  bare  cable. — 

From  Germany  

35,900 

44,500 

4- 

8, COO 

,,  United  States 

752,400 

450,400 

— 

302,000 

„ Great  Britiin 

34,900 

86,900 

4- 

52,000 

„ Other  countries 

5,100 

2,700 

— 

2,400 

Total  ... 

828,300 

£84,500 

— 

243,800 

Cables  armoured,  covered  with 

various 

insnlalintj  substances. — 

From  Germany  ...- 

182,700 

81,700 

101,000 

„ United  StateB 

53,400 

125,900 

-i- 

72,500 

„ Great  Britain 

58,000 

62,600 

4* 

4,600 

„ Other  countries 

5,300 

2,100 

— 

3,200 

Total  ... 

299,400 

272,300 

— 

27,100 

818 
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1906-7. 

1907-8. 

Inorease  or 

decrease. 

Pesos. 

Pesos. 

Pesos. 

Lead  tubing,  sheets,  Ac. — 

From  Germany  

14,900 

6,100 

9,800 

„ United  States 

63,900 

45,700 

— 

18,200 

„ France  

1,500 

12,200 

+ 

10,700 

,,  Great  Britain 

2,900 

700 

7,700 

4 

4,800 

„ Other  countries 

800 

4 

100 

Total  . . . 

83,900 

71,500 

— 

12,400 

Iron  and  steel  wire  more  than  1 

mm.  dia. — 

From  Germany  

57,000 

234,900 

4 

177,900 

„ United  States 

358,900 

^387, 500 

4 

28,600 

„ Great  Britain 

8,5C0 

15,900 

4- 

7,400 

„ Other  countries 

4,400 

4,000 

4~ 

500 

Total  ... 

428,800 

643,200 

4 

214,400 

Iron  and  steel  wire  1 mm.  dia 

or  less. — 

From  Germany  

17,500 

23, 9f  0 

4 

6,400 

„ United  States 

49,500 

45,300 

— 

4,200 

„ Great  Britain 

4,400 

5,600 

4 

1,2C0 

„ Other  countries 

500 

2,400 

4 

1,900 

Total 

71.9C0 

77,200 

4 

5,300 

Posts,  cross-pieces,  Ac.,  of  iron  or  steel, 
for  transmission  of  electricit  ij. — 


From  Germany  

45,700 

120,000 

+ 

74,300 

,,  United  States 

254,900 

307,100 

+ 

52,200 

„ Great  Britain 

39,800 

53,100 

13,300 

„ Other  countries 

3,000 

10,900 

+ 

7,900 

Total  ...  343,400 

Rails  and  parts  thereof,  for  railways. — 

491,100 

147,700 

From  Germany  

822,200 

884,300 

+ 

62,100 

„ Belgium  

308,900 

403,500 

+ 

94,600 

„ Spain  

234,500 

226, 5C0 

— 

8,000 

„ United  States 

2,988,900 

3,810,300 

+ 

821,400 

„ Great  Britain 

291,900 

926  100 

+ 

634,200 

,,  Russia 

— 

722,800 

+ 

722,800 

„ Other  countries 

8,800 

35,300 

+ 

26,500 

Total  ...  4,655,200 

Wire,  of  iron  or  steel,  covered  with 
cotton,  linen,  silk  and  paper. — 

7,008,800 

+ 

2,353,600 

From  Germany  

801 

800 

— 

„ United  States 

1,500 

1,600 

+ 

100 

„ France  

1,400 

2,400 

+ 

1,000 

„ Great  Britain 

100 

100 

— 

„ Other  countries 

— 

100 

+ 

100 

Total 

3,800 

5,000 

+ 

1,200 

Coal. — 

From  Germany 

63,500 

87,300 

23,800 

„ Australia  

65.000 

46.000 

323,600 

+ 

258,600 

,,  Canada  

148.800 

4- 

102,800 

,,  United  States 

5,167,400 

4,299,000 

— 

868,400 

„ France  

154  700 

— 

154,700 

„ Great  Britain 

1,089,300 

2,080,900 

4" 

991,600 

„ Japan 

82,600 

13,000 

— 

69,600 

„ Other  countries 

11,600 

300 

— 

11,300 

Total 

6.680,100 

6,952,900 

4- 

272,800 

Graphite. — 

From  Germany  

700 

800 

+ 

100 

„ United  States 

12,300 

14,300 

+ 

2,000 

„ Great  Britain 

1,100 

600 

1,300 

200 

„ Other  countries 

900 

+ 

300 

Total  ...  14,700 

Scientific  instruments  and  apparatus. — 

17,300 

+ 

2,600 

From  Germany 

86,100 

112,100 

4- 

26,000 

„ United  States 

190,900 

169,800 

— 

21,100 

„ France  

76,500 

84,500 

+ 

8,000 

„ Great  Britain 

8,000 

13,000 

+ 

5,000 

„ Other  countries 

8,100 

10,800 

+ 

2,700 

Total  ... 

369,600 

390,200 

4- 

20,600 

Arc  lamps. — 

From  Germany  

31,900 

43,900 

+ 

12,000 

„ United  States 

47,900 

69,000 

4" 

21,100 

„ France 

3,300 

1,300 

— 

2,000 

„ Great  Britain 

100 

400 

+ 

300 

„ Other  countries 

900 

300 

— 

600 

Total  ...  84,100 

Cars  and  carriages  fur  railways. — 

114,900 

— 

30,800 

From  Germany 

37,200 

27,800 

— 

9,400 

„ United  States 

4,412,500 

3,255,100 

— 

1,157,400 

„ Great  Britain 

17,300 

197,100 

+i 

I 179,800 

i,  Other  countries 

16,100 

5,100 

— 

11,000 

1W1G-7. 

1907-8. 

Inorease  or 

decroRHo. 

Pesos. 

Machines  of  all  kinds  for  agriculture, 
mining,  industries,  Ac  , not  specially 
mentioned. — 

From  Germany  2,248,800 

Pesos. 

2,903,700 

+ 

Pesos. 

654,900 

„ Austria 

1,000 

35,300 

+ 

34,300 

„ Belgium 

56,800 

91,200 

+ 

34,400 

,,  Canada 

4,600 

10,100 

+ 

5 500 

„ Spain 

118, ICO 

89,500 

— 

28.600 

„ United  States 

20,140,600 

19,147  500 

— 

993,100 

„ France  

484,300 

558,800 

+ 

74,500 

„ Great  Britain 

2,884,100 

3,669,800 

+ 

785,700 

„ Holland 

500 

7,100 

+ 

6,600 

.»  Italy 

49,800 

10.500 

— 

39,300 

,,  Norway 

20,400 

6,700 

— 

13,700 

„ Sweden  

86,300 

81,360 

— 

5,000 

„ Switzerland  ... 

159,600 

236,800 

+ 

77.V.OO 

,,  Other  countries 

5,700 

1,700 

— 

4,000 

Total  ... 

26,260.600 

26,850,000 

+ 

589,400 

Detonators  of  all  kinds. — 

From  Germany  

85,700 

94,600 

82,300 

— 

3,400 

„ United  States 

47,200 

— 

47,400 

„ Great  Britain 

2,400 

203 

— 

2,200 

„ Other  countries 

2,300 

7,900 

+ 

5,600 

Total 

185,000 

137, 6C0 

— 

47,4.00 

Fuses  for  mines. — 

From  Germany  

47,100 

40,600 

— 

6,500  ■ 

,,  United  States 

203,100 

74,300 

126,800 

— 

76,300 

,,  Great  Britain 

66.0CO 

— 

8.300 

„ Other  countries 

12,700 

100 

— 

12,600 

Total  ... 

337,200 

233,500 

— 

103,700 

Mineral  tar  and  asphalt. — 

From  Germany 

5,000 

15,600 

+ 

10,0)0 

,,  United  States 

133,600 

89,600 

— 

44,000 

„ Great  Britain 

10,300 

5,600 

— 

4,7(0 

„ Other  countries 

13,800 

12.300 

. — 

1,500 

Total  . . . 

162,700 

123,100 

— 

39,600 

Insulators  of  glass,  porcelain, 

From  Germany  

Ac.— 

31,600 

49,700 

+ 

18100 

■„  United  States 

136,800 

80,700 

— 

56,100 

„ Great  Britain 

800 

2,000 

+ 

1,200 

„ Other  Countries 

5,100 

4,700 

— 

400 

Total  ... 

174,300 

137,100 

— 

37,200 

Sulphuric  acid. — 

From  United  States 

63  900 

77,000 

+ 

13,100 

„ Great  Britain 

100 

8,700 

+ 

8,600 

„ Other  countries 

300 

700 

+ 

400 

Total  ... 

64,300 

86,400 

+ 

22,100 

Incandescent  electric  light  hulls,  contacts, 
interruptors,  commutators,  Ac, — 


From 

Germany 

166,500 

217,900 

+ 

51,400 

Austria 

27,700 

22,600 

— 

5,100 

United  States 

353,500 

496,600 

+ 

143,100 

France 

7,500 

12,200 

+ 

4,700 

3,800 

Great  Britain 

13,500 

9,700 

— 

Holland 

1,100 

2,600 

+ 

1,500 

Sweden 

9,200 

1,400 

— 

7,800 

II 

Other  countries 

400 

500 

+ 

100 

Total  ... 

579,400 

763,500 

+ 

184,100 

POWER  CHARACTERISTICS  OF  THE 
TUNGSTEN  FILAMENT.* 


By  CHARLES  P.  STEINMETZ. 


A 9 in  the  tungsten-iilament  incandescent  lamp  the  resistance 
increases  with  the  temperature,  the  power  consumption  varies  at 
a rate  which  is  less  than  proportional  to  the  square  of  the  im- 
pressed voltage.  It,  therefore,  was  interesting  to  investigate 
experimentally  the  manner  in  which  the  power  consumption 
increases  with  increase  of  voltage. 

In  pursuit  of  an  extended  investigation  on  the  radiation 
law  of  the  tungsten  filament,  a series  of  tests  had  been  made 
with  special  care  on  a number  of  modern  tungsten  lamps,  ex- 
tending over  a wide  range  of  candle-powers.  Taking  the  readings 
very  quickly,  by  experts  especially  trained  in  photometric  work, 


4,483,100  3,486,100  — 998,000 


* Electrical  JPorld,  July  8th,  1909. 
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it  was  possible  to  reach  10  times  the  rated  candle-power  of  the 
lamps,  without  any  appreciable  impairment  or  change  of  the 
filament  or  blackening  of  the  globes,  as  evidenced  by  the  lamp 
showing  its  original  candle-power  and  efficiency  after  the  test. 
For  these  data  the  writer  is  indebted  to  Mr.  F.  C.  Marshall,  of  the 
Harrison  Lamp  Works. 

Analysing  the  relation  between  the  power  consumption  and  the 
impressed  voltage,  the  interesting  result  was  found  that  the  power 
.consumption  varies  proportional  to  the  1'6  power  of  the  voltage — 
that  is,  follows  a law  analogous  to  that  of  the  hysteresis  loss  in  iron 
in  an  alternating  magnetic  field,  and  thus  can  be  expressed  by  the 
.equation^— 

w = c e1'6. 

The  following  table  gives  in  the  first  four  columns  some  of  the 
observed  values  of  candle-power  l,  impressed  voltage  e,  and  current 
i of  one  of  these  lamps,  a 32-c.p.  40-watt  lamp.  The  fifth  column 
gives  the  watts  w,  derived  by  multiplying  volts  and  amperes.  The 
values  of  this  column  can  be  expressed  by  the  equation : — 
w = 0 0235  e1"5. 

In  the  sixth  column  of  the  table  are  given  the  values  calculated 
by  this  equation  of  the  1*6  power,  and  in  the  last  two  columns  the 
differences  between  observed  valu  is  of  power  w and  values  calcu- 
lated by  the  16  power  law.  As  will  be  seen,  the  difference  in  no 
case  reaches  1 per  cent. 


)Xo.  of 

L 

e 

i 

w 

Watts 

Differ- 

test. 

C.P. 

Volts. 

Amps. 

Watts. 

calculated 

ence. 

% 

1 

2 

49-6 

•247 

12-25 

12-14 

— -11 

— -9 

9 

4 

59-6 

•274 

16-33 

16-26 

— -07 

— -4 

8 

8 

70  6 

•302 

21-35 

21-43 

+ -05 

+ '2 

6 

..  15 

85-3 

•339 

28  91 

28  89 

— -02 

— '1 

9 

..  32 

103-3 

•380 

39-26 

39-25 

— • -oi 

— -o 

IS 

. . 64 

• 1266 

•429 

64-31 

54-40 

•4-  00 

+ -2 

19 

..  128 

157 

•489 

76-77 

. 76-68 

— -69 

— -1 

38 

..  256 

198 

•556 

109  00 

109-4 

+ -40 

+ -4 

27 

..  320 

212 

•580 

122-9 

1240 

+ 1-10 

+ -9 

28 

..  32 

103-8 

•380 

39-45 

— 

— 

+ -9 

- In  the  accompanying  illustration  is  shown  the  curve  of  1'6 

powen 

with  the  observed  values  of  power  marked  by  crosses.  As  will  be 
seen,  the  coincidence  is  so  close  as  to  give  no  noticeable  deviation 
in  the  scale  of  the  curve. 

About  18  years  ago  the  writer  observed  that  the  relation  between 
the  power  loss  in  iron  in  an  alternating  magnetic  field  and  the 
magnetic  density  can,  with  good  approximation,  be  empirically 
-expressed  by  a law  of  l-6  power : — 

w = B1-s. 

This  law  of  hysteresis  is  still  an  empirical  law,  and  all  attempts 
to  derive  it  rationally  from  theoretical  considerations  have  thuB 
far  failed.  It  therefore  is  especially  interesting  to  observe  the 


Exponential  Cdbve,  16  Poweb. 


«ame  law  of  the  1*6  power,  showing  the  relation  between  the  con- 
sumption and  voltage  of  tungsten  lamps,  especially  as  in  the 
tangsten  lamp  the  law  of  the  16  power  is  not  only  an  empirical 
law,  but  can  rationally  be  derived  as  a theoretical  conclusion  from 
the  temperature  law  of  metallic  resistance, 

r — a t, 

and  the  normal  radiation  law, 

b = b T4, 

where  t = absolute  temperature  and  b = total  radiation  power. 


ELECTRICAL  INSTALLATION  AT 
SELFRIDGE’S. 


The  problenu  of  lighting  a large  store,  such  as  Messrs.  SelfridgeV, 
is  one  requiring  considerable  technical  skill  and  long  experience. 
A much  higher  standard  of  illumination  is  demanded  by  the  public 
than  is  considered  sufficient  for  ordinary  buildings,  and  the  function 
of  the  engineer  is  to  provide  an  adequate  amount  of  light,  without 
glare,  and  with  due  regard  to  cost  The  consulting  engineers  for 
the  Selfridge  installation  were  Messrs.  Wallis- Jones  & Dent,  of 
50,  Q teen  Ann’s  Gate,  S.W.,  and  the  contractors  were  Messrs. 
Malcolm  & Allan,  of  Glasgow.  For  the  general  lighting  of  the 
principal  departments  286  Westinghouse  enclosed  type  arc  lamps 
are  used  ; most  of  the  lamps  have  special  cases,  of  Corinthian  pillar 
l b^D'  ^>omPeian  green,  and  large  diffusing  opalescent 

The  lamps  are  hung  from  the  ceiling  by  special  chains,  in  which 


the  electric  conductors  are  concealed,  and  are  at  a sufficient  height 
to  give  brilliant  illumination,  while  being  well  above  the  ordinary 
line  of  vision.  In  addition  to  the  arc  lamps,  there  are 
about  6,000  incandescent  lamps,  mostly  of  the  metallic-filament 
type.  These  are  generally  carried  by  ornate  fixtures  in  various 
styles  to  suit  the  particular  scheme  of  decoration  adopted  in 
different  parts  of  the  building. 

Electric  lamps  are  also  extensively  used  for  lighting  the  glass 
showcases  in  which  goods  are  displayed.  The  lamps  are  fitted  in 
special  trough  reflectors,  which  wholly  conceal  them  from  view  and 
direct  the  light  on  to  the  merchandise. 

One  of  the  most  important  features  of  the  installation  is,  of 
course,  the  method  of  illuminating  the  large  shop  windows. 

In  modern  high-class  establishments,  the  use  of  powerful 
unshielded  arc  and  incandescent  lamps  for  this  purpose  is  rapidly 
becoming  extinct,  and  merchants  are  gradually  coming  to  realise 
that  the  function  of  artificial  light  is  not  to  illuminate  the  pave- 
ment outside  the  shop  or  dazzle  the  eyes  of  the  would-be  customer, 
but  to  display  the  goods  so  that  their  colour,  design  and  other 
qualities  may  be  seen  to  the  greatest  advantage.  In  fact,  shop 
window  lighting  should  be  so  designed  that  the  effect  produced 
is  that  of  a well-lighted  theatre  stage.  The  windows  at  Messrs. 
Selfridge’s  are,  wherever  possible,  lit  entirely  by  concealed  incan- 
descent electric  lamps,  fixed  in  special  adjustable  mirror  reflectors 
along  the  top  of  the  window,  by  which  the  articles  on  show  are 
brilliantly  illumiaatsd,  while  the  eyes  of  those  who  are  inspecting 
them  are  shielded  from  all  glare. 

Provision  has  also  been  made  for  illuminating  the  exterior  of 
the  building  on  special  occasions,  connecting  boxes  being  fitted  at 
various  points  from  which  temporary  wires  may  be  carried  in  any 
direction. 

The  installation  of  the  electric  wires  has  been  carried  out  in 
accordance  with  the  latest  practice.  Solid-drawn,  heavy-gauge, 
screwed  steel  tubes  are  everywhere  used  for  protecting  the  con- 
ductors from  mechanical  injury,  these  being  placed  in  position 
during  the  construction  of  the  floors,  and  entirely  buried  in  con- 
crete ; special  precautions  were  taken  to  protect  them  from  corro- 
sion. Tne  lights  are  controlled  from  switch  and  fuse  distribution 
boards  in  iron  cases,  concealed  from  view  but  easily  accessible, 
additional  local  switches  being  fixed  where  needed. 

Current  is  obtained  from  the  continuous-current  mains  of  the 
St.  Marylebone  Borough  Council,  at  a pressure  of  480  volts,  by 
means  of  four  independent  feeders  and  seven  service  cables,  so  that 
the  risk  of  interruption  of  the  lighting  and  power  servile  is  reduced 
to  a minimum.  The  service  mains  are  carried  to  a large  main 
switchboard  in  the  third  basement,  to  which  36  lighting  and 
29  power  circuits  are  connected.  The  lighting  circuits  are  fed  at  a 
pressure  of  249  volts,  and  also  some  of  the  small  electric  motors. 
Large  motors  are  supplied  at  480  volts. 

The  building  is  equipped  with  nine-  Otis  electric  passenger  lifts, 
designed  to  travel  at  a speed  of  175  ft.  per  minute,  and  capable 
of  each  carrying  15  persons.  In  addition,  there  are  two  goods 
lifts  of  5,500  lb.  capacity  each,  and  running  at  159  ft.  per  minute. 
Each  lift  is  operated  by  a special  controller  inside  the  car,  and 
provision  is  made  to  enable  the  lift  to  be  run  at  the  maximum  or 
slower  speed.  Signals  are  fitted  on  each  landing  to  indicate  the 
approach  of  any  lift  in  either  direction. 

There  are  also  numerous  electric  motors  installed  for  a variety 
of  purposes,  such  as  pumping,  ventilating,  air  compressing,  pattern 
cutting,  ice  breaking,  knife  cleaning,  hair  drying,  &c. 

In  an  establishment  of  this  size  it  is  of  great  importance  to  be 
able  readily  to  ascertain  the  whereabouts  of  the  principal  members 
of  the  staff.  This  is  accomplished  by  an  ingenious  system  'of 
signalling  by  four  electric  lamps  of  different  colours,  fixed  in 
various  parts  of  the  building,  each  combination  of  lamps  cor- 
responding to  a different  person.  In  the  telephone  exchange  four 
switches  are  fixed,  by  means  of  which  the  lamps  can  be  lit 
simultaneously  at  every  signalling  point,  in  any  desired  com- 
bination. The  departmental  manager  on  seeing  the  lamps  alight 
in  a given  combination  then  rings  up  the  telephone  exchange  from 
the  nearest  point  and  is  at  once  placed  in  direct  communication 
with  the  inquirer. 

The  telephone  exchange  is  equipped  for  20  public  service  lines 
and  169  local  stations,  but  provision  is  made  for  60  public  lines 
and  400  stations.  Portable  telephone  instruments  are  provided  in 
the  restaurant,  which  may  be  connected  to  the  telephone  wires  at 
54  different  points,  and  used  at  any  table. 

An  installation  of  60  electric  tell-tales,  to  record  the  patrols  of 
the  night  watchmen,  is  also  provided,  with  portable  telephones  at 
two  points  for  communication  between  an  inside  and  outside 
watchman. 

Electric  clocks  worked  on  the  synchronorae  system  are  used 
throughout  the  building,  the  equipment  consisting  of  one  master 
clock  operatieg  19  dials  by  miaus  of  half-minute  impulses.  The 
master  clock  is  synchronised  electrically  with  Greenwich  mean 
time  every  hour.  In  conjunctien  with  the  clock  system,  a special 
signalling  apparatus  is  used  for  ringing  bells  at  fixed  hours  each 
day  to  indicate  to  the  staff  the  times  of  beginning  and  leaving 
off  work. 

This  brief  description  will  afford  some  idea  of  the  extent  and 
variety  of  purposes  for  which  electricity  is  brought  into  use  in  a 
modern  busiaess  establishment. 

Among  the  contractors  who  supplied  materials  for  the 
electrical  installation  are  the  following  Lifts,  The  Otis  Elevator 
Co.,  Ltd  ; arc  lamps,  British  Westinghouse  Co.,  Ltd. ; fittings, 
Veritys,  Ltd.,  Spital  & Clark,  General  Electric  Co.,  Ltd  ; telephone 
installation,  National  Telephone  Co.,  Ltd.  ; clocks,  Synchronome 
Co. ; main  switchboard,  Johnson  & Phillips,  Ltd. ; switch  and  fuse 
boards,  J.  H.  Tucker  & Co.,  Ltd. ; ventilation  work,  Ash  well  and 
Nesbit ; Grinnell  sprinklers,  Mather  & Platt,  L‘d. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


FRANCE— NEW  CALEDONIA. — The  same  duties  are  levied  as 
on  similar  goods  imported  into  France,  with  some  excep- 
tions, of  which  the  following  are  a few : — 

Cast-iroD,  rough  ...  ...  ...  ...  free 

Iron  in  bars  ...  ...  free 

Copper,  pure  or  alloyed,  in  bars,  pigs,  plates,  hammered 

or  beaten  ...  ...  ...  ...  ...  free 

Boilers...  ...  ...  ...  ...  ...  free 

In  addition  to  the  ordinary  import  duties,  certain  octroi  duties 

are  also  levied  on  imported  goods,  as  fellows:  — 

Heavy  oils  and  other  mineral  oils...  ...  ...  1 fr.  per  kg. 

Metals...  ...  ...  ...  ...  ...  ...  5%  ad.  val. 

Manufactures  of  metals  ...  ...  ...  ...  5%  ,, 

India-rubber  and  gutta-percha  goods  ...  ...  5%  „ 

FRANr'I! — REUNION.— The  duties  are  the  same  as  those  in 
France,  with  certain  unimportant  exceptions.  The  following 
octroi  duties  are  also  levied  on  imported  goods  : — 

Earthenware  pipes,  tiles,  &c 8 fr.  per  1,000 

Faience,  porcelaiD,  pottery  and  glassware  ...  6 % ad  val. 

Mineral  oils ...  ...  ...  ...  ...  ...10  fr.  per  100  kg. 

Machines  ...  ...  ...  ...  1 % ad  val. 

Maible,  worked  ...  ...  ...  ...  ...  10  % ,, 

Metals,  and  manufactures  thereof : — 

Of  steel,  tinplate,  copper  or  tin  ...  ...  6 fr.  per  100  kg. 

Of  iron,  sheet,  lead  or  zinc  ...  ...  ...  3fr.  ,, 

Of  cast  iron  ...  ...  ...  ...  ...  2 fr.  ,, 

Cast-iron  pipes  1%  ad  val. 

Products  not  specially  mentioned  ...  ...  4%  „ 

FRANCE— ST.  PIERRE  ET  MIQUELON.— The  duties  are  the 
same  as  on  similar  goods  in  France,  with  certain  unimportant 
exceptions. 

FRANCE- SOMALILAND.— No  duties  are  levied  on  electrical 
and  similar  goods  imported  into  Somaliland. 


FRANCE  — TAHITI  and  DEPENDENCIES.- 
duties  are  levied : — 


■ The  following 


Metals,  raw  : iron,  steel,  copper,  zinc,  lead,  tin, 

and  constructional  iron  ...12  fr.  per  100  kg. 

Metals  worked  and  ready  for  use  ...  ...  13  % ad  val. 

Galvanised  sheets „ 

Lamps  for  hanging 15  % „ 

Agricultural  or  industrial  machinery,  machine 

tools  and  accessories  ...  ...  ...  ...  Free. 

Motive  machinery  for  navigation  or  locomotion  „ 

Pumps,  suction  8 % ad  val. 

Bitumen,  solid  or  liquid  ...  ...  ...  ...  ,,  ,, 

Cement  150  fr.  per  100  kg. 

Porcelain,  faience  and  pottery  13  % ad  val. 

Glassware,  crystal  ware  of  all  kinds  15  % „ 

Goods  not  specially  mentioned 8 % „ 

The  following  are  free  of  duty  : — Articles  imported  on  account 
of  the  Colonial  Government  or  the  municipalities ; gasoline  and 
petroleum  for  heating  purpose,  for  machinery  to  be  used  in 
locomotion,  navigation,  agriculture  or  industry. 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


17,888.  “Improvements  in  electric -driving  mechanism  for  clockwork.  ’ L. 
Webber,  F.  C.  Webber  and  H.  V.  Webber  (trading  as  Webber  & Sons). 
August  3rd. 

17,895.  “Improvements  in  electric  flaBhers.”  C.  H.  Jukes-Bhown. 
August  3id. 

17,917.  “Improvements  in  electrical  terminals.”  8.  K.  Thompson. 
August  8rd. 

17,920.  " Improved  means  of  balancing  and  starting  electric  rail  oars.”  M. 
Churohill-8hann.  August  3rd. 

17,932.  “ Improved  process  and  apparatus  for  wireless  operation  of  switches 
and  other  apparatus  at  a distance  by  sound  waves  and  other  vibrations.”  G.  M. 
Karolyi,  E.  Klupathy  and  C.  Bkeoek.  (Date  applied  for  under  8eo.  91  of  the 
Aot,  May  12th,  1909,  beirifc  date  of  application  in  Hungary.)  August  8rd. 
(Complete.)  „ 

17,900.  “Improvements  in  or  relating  to  metal-filament  lamps.”  Fklten 
and  Q u i llbau m e- La iime y e r- Wbrke  Akt.-Geb.  (Date  applied  for  under  8eo.91 
of  the  Act,  January  4tb , 1909,  being  date  of  application  in  Germany.)  August 
8rd.  (Complete.) 

17.902.  " Improvements  in  lampB,  elcctrio  and  aoetylene,  for  cycles,  motor- 
oyoles,  automobiles  carriages  and  the  like.”  R.  W.  Odery.  August  4th. 

17,994.  “ Stop  for  the  jaok  springs  of  telephone  exchanges.”  Siemens  Bros, 
and  Co. , Ltd.  (Siemens  A Halske  Akt.-Ges,,  Germany.)  August  4th,  (Com- 
plete.) 

17.998.  "Safety  indicator  and  control  for  eledtric  lifts.”  P.  T.  Kenny. 
August  4th. 

17.999.  " Metal  moulding  for  encasing  electrio  wires.”  P.  T.  Kenny, 
August  4th. 

18,005.  ” Eloctrio  control  of  clooks."  Siemens  Bros.  & Co.,  Ltd,  (Siomcnr 
and  Halske  Akt.-Ges.,  Germany.)  Auguat  4th.  (Complete) 


18,007.  “Improvements  in  the  manufacture  of  trolleys  for  use  in  electri0 
railways,  tramways  and  the  like.”  A.  Reiner.  August  4th. 

18,012.  “ Improvements  in  and  relating  to  switches.”  C Zee.  August  4th. 
(Complete.) 

18,036.  “ Improvements  connected  with  cirouit  breakers  for  electric  welders 
and  ihe  like.”  8.  Jevons  and  V.  D.  Green.  August  5th. 

18,098.  “ Improvements  in  and  relating  to  secondary  batteries.”  P.  R. 
Lewis.  August  5th. 

18,118.  “ Improvements  in  electric  furnaces  for  the  continuous  manufacture 
of  glass.”  M.  Saovageon.  August  5th.  (Complete.) 

18,221.  "Improvements  in  aud  relating  to  electrio  switches  and  the  like.” 
M.  B.  Field  and  Ferranti,  Ltd.  August  6th. 

18  228.  “ Safety  electric  connector  plug.”  J.  F.  Conradi  and  E.  8.  Conradi 
August  7th. 

18,268.  “ Improvements  in  or  relating  to  automatic  eleotric  switches,  elec- 
tiicity  meters,  and  similar  apparatus  where  operating  or  controlling  coils  are  in 
circuit  whilst  the  apparatus  is  in  use.”  F.  C.  Dannatt.  August  7th. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Winding  Machines  more  especially  applicable  for  Winding  Coils  of  Wire 
for  Electrical  Purposes.  E.  A.  Wilderspin  and  E.  S.  Hough.  15,053, 
July  15th. 

Electric  Motor-Generator  Sets  for  supplying  Arc  Lamps  for  Searchlights 
and  for  other  Apparatus.  British  Thomson-Houston  Co.  (Allgemeine 
Elektricitats  Ges.)  15,130.  July  16th.  (Application  lor  Patent  of  Addition 
co  No.  4,379/05. 

Electrical  Contacts  for  use  in  Railway  Signal  Systems,  C.  P.  Finnigan. 
15,494.  July  21st. 

Electric  Furnaces  for  the  Treatment  of  Ores  and  the  like.  R.  E.  D, 
Kilburn.  (E.  Oesterle.)  15,645.  July  23rd. 

Magnetic  Separators.  R.  E.  D.  Kilburn.  (E.  Oesterle.)  15,646.  July  23rd. 

Electrically-heated  Hand  Irons.  H.  J.  Read.  15,674.  July  23rd. 

Electric  Relay  Systems  and  Relays  therefor.  E.  Raymond-Barker  and  A. 
Orling.  15.853.  July  25th. 

Supports  for  Contact  Plows  or  Electric-Current  Collectors  for  Electric 
Railways.  M.  E.  Curwen.  (J,  G.  Brill  Co.)  16,305.  August  1st. 

Arc-Control  Mechanisms  for  Projectors,  Searchlights  and  the  like 
British  Thomson-Houston  Co.  (Gen.  Elec.  Co.)  16,722.  August  8th. 

Telephone  Current  - Transmitting,  Retransmitting  and  Reinforcing 
Apparatus.  J.  E.  Kingsbury.  (Western  Electric  Co^  17,048.  Augustl8th, 

Shade-Holders  for  Incandescent  Electric  and  other  Lights.  W.  A.  G* 
Hill.  17,706.  August  24th. 

Electric  Circuit  Breakers.  British  Thomson-Houston  Co.  (Gen.  Elec.  Co.) 
19,689.  September  17th. 

Shade  Carrier  for  Electric,  Incandescent  and  other  Lamps.  J,  Nelson  and 
Drake  & Gorham,  Ltd.  19,705.  September  19th. 

Induction  Coils  and  Transformers.  H.  F.  Bigge  and  F.  R.  Butt.  19.886. 
September  22nd.  (Postdated  February  10th,  ly09.) 

Means  of  converting  existing  Petrol  Omnibus  Chassis  into  Electric  or 
Petrol-Electric  Vehicles.  W.  A.  Stevens.  20,210.  September  25th. 

Overload  Circuit  Breakers.  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens- 
Schuckertwerke  Ges.)  20,2C8.  September  26th. 

Electrodes  for  Accumulators.  H.  J.Haddan.  (Nya  Ackumulator  Aktiebolaget 
Jungner.)  21,004.  October  5th. 

Telephone  Instruments.  W.  Aitken.  21,405.  October  lOtb. 

Mercury  and  other  Vapour  Electric  Lamps.  H.  A.  Kent,  H.  G.  Lacell  and 
Silica  Syndicate,  Ltd.  21,834.  October  ltth. 

Dry  Rev.incable  Galvanic  Cell.  F.  Weatherill.  53,622.  November  5th. 

Magneto-Ignition  Devices  for  use  in  connection  with  Internal-Combustion 
Engines.  Mulholland.  24,403.  November  18th. 

Means  for  Mounting  or  Supporting  Telephonic  Instruments.  T.  E.  Winter- 
bottom.  25,122.  November  2lst. 

Secondary  Batteries.  Van  Raden  & Co.  and  M.  Metz.  25,478.  November  2"th, 

Time  Relay  for  Electric  Currents.  D.  Timar  and  R.  Ziegler.  26,967. 
December  12th. 


1909. 

Means  for  Mounting  Electric  Lamps.  H.  Girard.  426.  January  7tb. 

(Request  under  Sec.  19  not  granted.) 

Pendulum  Electricity  Meters.  Fery.  687.  January  11th. 

Incandescent  Electric  Lamps.  E.  Bolim.  3,897.  February  17th. 

Telephone  Exchanges.  Siemens  Bros.  & Co.  (Siemens  & Halske  Akt.-Ges. 
4,594.  February  2ith. 

Electric  Production  of  Iron  and  Steel  and  other  Metals,  and  Furnaces  fob 
Carrying  out  the  same.  Aktiebolaget  Elektrometall.  6,088.  March  13th. 
(Date  applied  for  under  International  Convention,  August  lit,  1908.) 
Working  of  Electric  Arcs  in  Series.  H.  Pauling.  6,429.  March  17th. 

Overhead  Conductor  Frogs  and  Crossings  for  Electric  Tramways.  F.  J. 
Venning.  7,796.  April  1st.  (Date  applied  for  under  International  Con- 
vention, April  lDth,  1908.) 

Indicators  Operated  by  Alternating  Current.  Felten  & Guilleaume 
Lahmcycrwerke  Akt.-Ges.  8,191.  April  6th.  (Date  applied  tor  under 
International  Convention,  July  11th,  1908.) 

Time  Relay  for  Electric  Currents.  D.  Timar  and  R.  Zieg’er.  8,570. 
April  8th. 

Telegraphic  Receivers.  A.  Pictet.  10,450.  May  3rd. 

Safety  and  Anti-Inductive  Appliances  for  Telephone,  Telegraph  or  other 
Electric  Conducting  Wires.  E.  Hall.  12,869.  June  1st.  (Date  applied 
for  under  International  Convention,  May  29th,  1908.) 

Apparatus  for  Converting  Alternating  Potential  Differences  into  HiOB 
Continuous  Potential  Differences.  R.  Delon.  19,150.  June  8th.  (Date 
applied  for  under  International  Convention,  June  13th,  1909.)  (Application 
for  Patent  of  Addition  to  No,  1,070  of  1909.) 
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Cardiff  tramways  have  been  very  much  in  the  public  eye 
lately,  chiefly  because  a certain  section  of  the  Committee 
thinks  that  it  is  more  capable  of  managing  the  system  than  is 
the  manager  himself.  A highly  successful  business  for  some 
years,  these  tramways  have' proved  that  they  are  not  exempt 
from  the  common  ills,  and  it  has  been  evident  for  some  time 
that  meeting  properly  the  depreciation  and  renewal  charges 
will  sop  up  the  over-spill  of  profits  which  used  to  go  to  the 
relief  of  the  rates. 

The  latest  and  the  most  grievous  tribulation  to  afllict  the 
Cardiff  Tramway  Department  is  disease  of  the  track,  and 
the  reports  of  the  manager,  who  is  also  the  engineer,  were 
so  serious,  and  called  for  the  expenditure  of  so  much  money 
in  order  to  set  things  right,  that  a second  opinion  was 
demanded,  and  Mr.  Howard  Smith  was  instructed  to  examine 
and  report.  As  one  might  suppose,  his  diagnosis  and 
recommendations  do  not  differ  materially  from  those  of  Mr. 
Ellis,  and  it  is  only  too  clear  that  the  track  will  be  a heavy 
drag  upon  the  progress  of  the  tramways  for  some  time 
to  come. 

None  of  the  lines  are  10  years  old,  and  it  may  be  said  that 
the  average  age  of  the  30  miles  is  not  more  than  8 years,  yet 
not  only  are  the  rails  worn  out,  but  a considerable  portion  of 
the  “ permanent  ’’-way  itself  needs  renewal.  This  is  rather 
a blow — if  any  further  killing  were  necessary — to  the  once- 
prevalent  idea  that  the  life  of  track  under  electric  traction 
would  be  15,  20,  or  even  25  years.  The  decrepitude  of  the 
earliest  electric  lines  before  the  lowest  of  these  figures  was 
reached  should  have  served  as  a check  to  the  most  sanguine 
promoter,  especially  when  the  comparatively  light  service  on 
these  pioneer  lines  was  taken  into  account.  Constructional 
methods  have  improved  considerably  since  those  days,  but 
they  seem  to  be  only  now  on  the  point  of  overtaking 
the  ever-increasing  destructive  effects  of  heavier  service 
conditions. 

It  appears  that  the  average  density  of  car  service  over 
the  Cardiff  system  is  greater  than  that  of  any  fairly 
comparable  system  in  the  kingdom,  and  corrugated  rails 
have  played  a more  than  usually  important  part  in  the 
general  decay  of  the  track,  while  the  boggy  nature  of  the 
sub-soil  in  places,  and  the  large  number  of  sharp  curves, 
have  helped  to  produce  the  present  state  of  affairs. 

An  article  in  the  Light  Railway  and  Tramway  Journal 
of  June  11th  indicates  a hopeful  remedy  for  excessive  rail 
wear,  drawn  from  experience  on  the  London  underground 
railways.  On  the  Circle  sections  the  standard  steam  rail 
has  worn  in  an  astounding  fashion  under  electric  traction, 
a peculiar  side  wear  being  particularly  noticeable.  Rails  in 
dry  tunnels  which  under  electric  traction  might  have  been 
expected  to  last  five  years  have  had  to  be  removed  in  two 
years,  and  even  in  five  months,  while  the  life  outside  tunnels 
has  dropped  from  an  expectation  of  12  years  or  more  to  a 
realisation  of  live  years  or  less. 
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On  the  District  Railway  heavy  side-cutting  at  curves  has 
been  experienced,  and  it  was  thought  that  this  might  be 
overcome  by  increasing  the  superelevation,  but  the  results 
of  experiments  showed  that  the  evil  was  intensified  rather 
than  diminished. 

On  both  those  lines  rails  with  high  silicon  contents  have 
raised  the  average  life  by  BO  per  cent,  or  more,  and  the  use 
of  a check  rail  much  harder  than  the  running  rail  has 
nearly  eliminated  side  wear. 

The  specification  of  the  rails,  which  are  manufactured 
under  the  Sandberg  patents  and  Bessemer  process,  is  as 
follows  : — 


District 

Underground 
Railways  of 

Railway. 

London. 

Per  cent. 

Per  cent. 

Silicon 

...  '35  to  45 

•1  to  • 2 

Manganese  (not  to  exceed) 

'80 

•8  to  -1 

Phosphorus 

•07 

■07 

Sulphur 

■07 

075 

Carbon 

...  '45  to  -55 

•5  to  -6 

Mr.  A.  R.  Cooper  makes  a most  interesting  addition  to 
our  knowledge  of  the  causes  of  excessive  wear  on  rails  used 
under  electric  traction.  This  wear  has  been  very  maiked 
on  the  Metropolitan  and  the  District  lines,  which  were 
converted  from  steam  to  electric  traction  without  altering 
the  characteristics  of  the  permanent  way  ; but  the  track  of 
the  tube  lines  was  designed  especially  for  electiic  service, 
and  it  is  giving  excellent  results.  We  may  remind  our 
readers  that  the  peculiar  characteristic  of  Mr.  Chapman’s 
design  lies  in  the  sleepers  being  free  to  move  vertically  at 
the  ends.  Usually  they  are  packed  solid  for  their  whole 
length,  but  on  the  underground  electric  railways  the  track 
really  consists  of  a centre-bound  road,  the  ends  of  the 
sleepers  being  supported  by  the  initial  packing  only,  and  not 
beaten  up,  so  that  they  depress  some  in.  when  trains  pass 
over  them.  This  spring  in  the  track  appears  to  counteract 
the  punishment  which  the  rails  would  otherwise  receive. 

On  the  Piccadilly  Railway,  which  has  a number  of  sharp 
curves,  not  a rail  has  been  changed,  or  even  turned, 
although  in  use  for  2^  years,  and  there  is  none  of  that 
battering  or  corrugation  on  curves  which  has  been  such  a 
nuisance  on  the  District  and  other  electrified  railways. 

In  connection  with  the  life  of  track  it  is  germane  to 
mention  the  scheme  for  determining  the  allowances  to  be 
granted  for  fair  wear  and  tear  on  tramways,  gas,  water  and 
electricity  undertakings,  which  has  been  agreed  upon,  after 
long  negotiation,  between  the  Board  of  Inland  Revenue  and 
a special  committee  of  the  Tramways  and  Light  Railways 
Association. 

An  abstract  of  this  scheme  appear  s in  another  part  of  this 
issue,  and  it  is  only  necessary  here  to  compliment  the 
Association  upon  their  work  and  its  results. 

The  method  of  classifying  permanent-way  on  the  basis  of 
average  car-mileage  per  mile  of  track  per  annum,  then 
saying  that  1 6 years  is  the  life  of  track  used  to  the  extent 
of  under  50,000  car-miles  per  mile  per  annum,  and  so  on, 
seems  to  be  the  best  that  could  be  adopted  under  the 
circumstances.  Whether  the  life  assumed  in  every  class  is 
not  too  long  is  a matter  of  opinion,  and  for  the  present  we 
are  inclined  to  think  that  it  is. 

In  the  case  of  overhead  equipment  on  tramways,  and  of 
conduits  on  lighting  systems,  no  allowance  is  to  be  made  for 
depreciation,  but  the  annual  expenditure  on  repairs  and 
renewals  may  be  allowed  as  working  expenses. 


It  is  to  be  noted  that  this  scheme  has  been  drawn  up  for 
the  sole  purpose  of  income-tax  assessment,  for  which  it  is 
necessary  that  allowance  should  be  made  for  depreciation. 
Hitherto,  we  suppose,  every  undertaking  has  had  to  fight  its 
own  particular  battle  every  year  with  Somerset  House,  but 
henceforth  everyone  knows  where  he  is,  and  it  is  to  be 
hoped  that  everyone  is  satisfied. 

We  do  not  gather  that  this  agreement  with  the  Inland 
Revenue  will  have  any  effect  outside  its  direct  purpose,  but 
much  use  might  be  made  of  its  provisions  in  making  out  the 
public  balance-sheets  of  corporations  and  companies. 


The  Official  Circular  of  the  Tramways 

Corrugation.  and  Railways  Association  for  July 

contains  the  translated  discussion  on 
Mr.  A.  Busse’s  paper  bearing  the  above  title. 

It  appears  that  every  line  of  importance  which  contributes 
members  to  the  Union  Internationale  and  to  the  German 
Tramways  Association  has  experienced  corrugation,  and  the 
general  opinion  is  that  its  appearance  is  connected  closely 
with  the  introduction  of  electric  traction.  Many  well-known 
Continental  engineers  joined  in  the  discussion,  but  it  will  be 
sufficient  to  reproduce  the  concluding  remarks  of  Herr  M. 
Koehler  (Berlin)  : — 

This  discussion  has  had  a singular  effect  upon  me.  Barely  an  hour 
ago  I was  fully  convinced  that  we  had  at  last  got  the  microbe  of 
corrugation  tightly  by  the  throat,  and  I was  going  to  propose  to 
have  it  christened  “ Petersenius.”  But  this  hope  is  shattered,  and 
I am  forced  to  regretfully  acknowledge  that  the  question  remains 
unsolved.  Many  are  the  reputed  causes,  and  we  are  not  even  able 
to  apportion  to  each  its  proportionate  degree  of  importance. 
Nothing  remains,  therefore,  but  to  undertake  renewed  investi- 
gations. I move  that  the  discussion  be  closed  for  the  present,  and 
I propose  that  the  question  be  brought  up  again  at  our  next 
congress  I further  propose  that  the  present  members  of  the 
committee  who  have  been  at  such  great  pains  to  place  before  us  all 
known  facts  bearing  on  this  question  be  invited  to  continue  their 
labours  in  the  interests  of  all  concerned,  and  I look  forward  to  our 
next  congress  with  the  assurance  that  they  will  by  that  time  have 
reached  more  definite  conclusions.  (This  was  carried  unanimously.) 


A short  time  ago  reference  was  made 
I lie  St.  Peters-  (n  this  journal  to  electric  tramway  pro- 
*,nrfchemeWay  Posa's  submitted  by  international  firms 
in  regard  to  the  network  in  St.  Petersburg. 
It  now  turns  out  that  a scheme  was  presented  to  the 
municipal  council  a few  months  ago  by  the  Allgemeine 
Elektricitiits  Gesellschaft,  the  Siemens  & Halske  Co.,  and 
the  British  Westinghouse  Co.,  offering  to  take  over  the 
tramways  hitherto  laid  by  the  municipal  council,  the 
generating  station  and  the  rolling  stock,  &c.,  for  the  sum  of 
20,000,000  roubles  (£2,000,000).  The  companies  also 
proposed  to  assume  the  obligation  to  extend  the  network  by 
the  expenditure  of  a further  amount  of  £3,000,000.  The 
scheme  is  said  to  be  financially  supported  by  the  Deutsche 
Bank,  the  Belgian  Societc  Gene  rale  and  the  British 
Westinghouse  Co.,  and  an  agreement  exists  between  the 
manufacturing  firms  so  as  to  exclude  mutual  competition. 
It  was  recently  reported  from  St.  Petersburg  that  the 
negotiations  between  the  interested  firms  and  the  municipal 
council  would  be  resumed  during  August  in  view  of  the 
expected  presence  in  the  Russian  capital  of  the  responsible 
representatives  of  the  council,  and  that  the  realisation  of 
the  scheme  was  highly  probable,  having  regard  to  the 
circumstance  that  the  city  authorities  were  under  the 
necessity  of  devoting  a large  expenditure  to  the  improvement 
of  the  system  of  supply  of  potable  water.  An  inquiry 
made  in  competent  quarters  in  Berlin  a day  or  two  after  the 
publication  of  the  report  elicited,  however,  a statement  to 
the  effect  that  nothing  was  known  of  the  proposed 
resumption  of  negotiations  in  August,  which  was  declared 


VoL  65.  Ho.  1,657,  AoaoB*  27, 1909.]  THE  ELECTRICAL  REVIEW, 


323 


to  be  an  inappropriate  month.  It  was  added  that  the 
principles  of  the  scheme  have  by  no  means  been  settled,  but 
that  it  has  now  again  become  doubtful  whether  the 
companies  will  acquire  the  tramways  from  the  city  and  work 
them.  The  possibility  has  to  be  reckoned  with  that  the 
municipal  council  will  retain  the  working  in  its  own  hands 
and  also  have  the  extensions  carried  out,  in  which  case  the 
companies  in  question  would  be  taken  into  consideration. 
The  main  difficulty  arises  from  the  question  as  to  the  raising 
of  the  necessary  capital,  and  it  was  this  factor  in  the  situation 
which  formed  the  original  motive  for  the  suggested  transfer 
of  the  undertaking  to  private  enterprise. 


Last  week  that  portion  of  the  world 
which  takes  au  interest  in  matters  elec- 
trical was  startled  to  hear  of  the  terrible 
accident  which  occurred  at  the  village  of  Oliginate,  a town- 
ship of  2, 0U0  inhabitants  on  the  left  bank  of  the  Adda 
River,  a few  miles  south  of  Lecco,  Lombardy.  It  appears, 
from  the  numerous  newspaper  reports,  that  during  a furious 
thunderstorm  some  high-tension  tiansmission  wires  broke, 
and,  in  falling,  came  into  contact  with  low-pressure  dis- 
tributors, with  the  result,  apparently,  that  in  numerous 
instances  the  wiring  and  switches  in  the  houses  started  to 
fuse  and  burn  up.  The  wiring,  evidently  of  the  surface 
type,  fell  about  the  rooms,  catching  the  inmates  in  its  coils, 
with  disastrous  results,  as  from  this  and  from  attempts  to  use 
switches,  a dozen  people  were  killed  outright  and  about 
30  received  severe  shocks  and  burns. 

It  is  significant  that  the  casualties  occurred  almost 
exclusively  in  the  houses  of  the  lower  classes,  where  the 
installations  were  evidently  crude,  and  that  in  the  better 
class  villas  no  serious  results  occurred.  The  Orobia 

Electricity  Co.,  of  Lecco,  whose  circuits  were  concerned, 
supplies  over  a hundred  villages  round  Como.  In  the 
absence  of  technical  details,  one  can  only  conclude  that 
the  contempt  bred  of  familiarity  led  to  the  neglect  of  what, 
in  this  country,  would  be  regaided  as  elementary  pre- 
cautions ; indeed,  it  is  somewhat  surprising  and  reassuring, 
if  anything,  when  one  considers  the  free-and-easy  methods 
adopted  in  some  parts  of  the  Continent,  that  similar 
accidents  have  not  occurred  more  frequently. 

It  is  somewhat  curious  that  not  so  many  miles  away — in 
Geneva,  to  be  exact — a disastrous  explosion  occurred  at  the 
municipal  gas  works,  on  Monday  afternoon,  killing  13  men 
and  injuring  a great  number  of  others,  besides  wrecking  the 
property  in  the  vicinity. 


Ouk  esteemed  contemporary,  the  Builder , 
London  s • mach  concerned  as  to  the  incongruities 

Standards.  m design  of  the  London  electric  light 

standards.  Indeed,  our  friend  lias  toured 
through  certain  main  thoroughfares,  note-book  in  hand,  and 
emphasises  its  remarks  by  rough  sketches  of  its  pet  aversions. 
Talking  about  arc  lamp  standards,  our  contemporary  says 
“ they  are  very  much  in  want  of  a lift  up  out  of  the  hands 
of  the  engineering  ornamentalist  ” — but  why  “ engineering 
oraameotalist  ” ? Surely  our  contemporary  is  aware  that 
many  of  these  admittedly  ugly  standards  are  produced  wholly 
and  solely  on  the  initiative  of  the  municipal  powers  that 
be,  the  city  architect,  borough  surveyor,  civic  counci*,  Ac.  ? 

Moreover,  we  doubt  whether  the  so-called  engineering 
ornamentalist  might  not  more  accurately  be  classed  as  an 
architectural  ornamentalist ; certainly  there  is  no  engineering 
involved  in  designing  a cast-iron  lamp  standard,  and  few 
engineers  who  have  to  pay  for  such  things  care  for  expen- 
sive and  superfluous  ornamentation,  especially  where  this 
obstructs  the  light. 

But  even  were  the  design  of  lamp  standards  in  main 
streets  left  to  qualified  architects,  with  a view  to  their 
harmonising  with  their  surroundings,  what  could  the 
designer  do  in,  say,  Fleet  Street,  with  its  remarkable 
collection  of  architectural  ugliness  ? 


TARIFFS  FOR  DOMESTIC  CONSUMERS. 


Bv  P.  FERNIE. 

Perhaps  the  object  of  any  municipal  electricity  supply 
scheme  is  to  give  a supply  of  electricity  to  the  greatest 
possible  number  of  people  at  the  cheapest  possible  rate.  The 
“ maximum  demand  ” system  of  charging  divides  the  total 
costs  of  the  supply  amongst  the  consumers  more  equitably 
than  any  other  system.  Such  a system,  however,  does  not 
necessarily  mean  that  the  greatest  possible  number  of  con- 
sumers will  be  obtained,  for  if  there  are  a certain  number 
of  consumers  who  will  be  obtained  whether  they  are  charged 
cost  price  or  over  cost  price,  it  is  obvious  that,  by  charging 
these  people  above  cost  price,  the  station  can  afford  to  supply 
a certain  number  of  people  below  cost  price.  There  are  thus 
three  classes  of  consumers  to  be  considered  : — 

1.  People  who  will  (unconsciously)  pay  more  than  cost 
price. 

2.  People  who  will  pay  exactly  cost  price. 

3.  People  who  can  only  be  obtained  as  consumers  by 
charging  them  under  cost  price. 

The  greatest  possible  number  of  consumers  will  be  obtained 
by  making  Class  1 pay  more  than  cost  price,  for  then  a pro- 
portion of  Class  3 will  also  be  obtained.  Any  tariff,  then, 
that  aims  at  obtaining  the  maximum  number  of  consumers, 
must  so  balance  things  that  the  sum  of  consumers  in  Classes 
1 and  3 is  a maximum.  The  majority  of  the  consumers 
connected  to  any  undertaking  belong  to  Classes  1 and  2, 
and  if  they  properly  realised  matters,  it  is  probable  that  all 
municipal  supply  tariffs  would  be  on  the  maximum  demand 
principle. 

The  overcharging  of  a proportion  of  the  consumers  would 
appear  to  be  sound,  only  so  long  as  the  new  undercharged 
consumers  attracted  were  such  as  tended  to  improve  the 
station  load  factor.  In  this  way  the  all-round  cost  per  unit 
would  be  lowered,  so  that  Class  1 might  eventually  be  charged 
a lower  rate  per  unit  than  the  original  cost  of  supplying 
them.  On  the  other  hand,  if  the  overcharging  of  some 
consumers  attracted  only  such  consumers  as  tended  to 
lower  the  station  load  factor  ( e.c /.,  early  closing  shops),  then 
the  policy  would  appear  to  be  unsound.  The  price  of  any  manu- 
factured article  depends  on  the  ratio  fixed  charges  . j f 
r No.  of  articles  made 

a large  sale  depends  on  a low  price,  then  any  trading  concern 
must  sell  at  a loss  at  first  in  order  to  reach  the  large  sale. 
It  is  possible  that  the  metallic  lamp  difficulty  could  be 
counteracted  in  some  cases  by  reducing  the  charge  for 
power  (heating,  &c.)  instead  of  increasing  the  charge  made 
for  lighting. 

The  cost  of  an  electricity  supply  business  may  be  divided 
into  four  parts  : — 

1.  The  “ fixed  ” charges,  which  depend  on  the  maximum 
demand  on  the  station. 

2.  The  “ running  ” costs,  which  depend  on  the  number 
of  units  sold. 

3.  The  “ service”  costs,  which  depend  on  the  number  of 
consumers. 

4.  The  “ preparation  costs,”  which  depend  on  the  load- 
factor. 

The  service  costs  include  the  interest,  &c.,  charges  on,  and 
the  maintenance  of,  the  service  cables,  cut-outs,  meters,  Ac. ; 
all  those  parts  of  the  salaries  and  office  expenses  which  are 
connected  with  the  reading  and  testing  of  meters,  the 
preparation  and  collection  of  consumers’  accounts  ; part  of 
the  management  charges  and  preliminary  expenses. 

It  may  also  be  argued  that  part  of  the  interest  and  sinking 
fund  and  the  maintenance  of  the  mains  depend  on  the 
number  of  consumers.  For  the  greater  part  of  the  cost  of 
the  mains  depends  on  their  length,  and  the  length  of  mains 
laid  varies  with  the  number  of  consumers  supplied  (not 
necessarily  so,  but  true  in  practice). 

The  maintenance  of  the  mains  depends  entirely  on  their 
length,  and  the  number  of  units  lost  in  distribution  partly 
on  their  length.  The  section  of  copper  used  depends  on 
the  maximum  load,  as  well  as  upon  the  length.  The  whole 
cost  of  the  mains  cannot  in  any  case  depend  entirely  on  the 
maximum  load,  since  the  cost  of  the  trench  work,  the  pro- 
tection of  the  copper  conductors,  and  the  reinstatement  of 
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roads,  would  be  neaily  the  same  whether  the  mains  had  to 
transmit  100  Kw.  or  1 kw. 

If  it  be  admitted  that  half  of  the  mains  are  true 
“ service  ” costs,  then  the  service  cost  per  consumer  will  be 
quite  a considerable  amount.  People  who  ought  to  be  large 
consumers — those  who  live  in  comparatively  big  houses — 
involve  a larger  “ service  ” cost  than  people  living  in  smaller 
houses ; for  the  length  of  mains  necessary  to  supply  a 
given  number  of  consumers  in  a road  depends  on  the  front- 
age of  the  houses.  Thus  three  houses,  each  with  a frontage 
of  .'>0  yards,  require  150  yards  of  mains,  whereas  three 
small  houses  together,  forming  part  of  a row,  might  require 
only  *30  yards  of  mains.  The  length  of  service  leads  would 
also  be  greater  in  many  instances  in  the  case  of  the  larger 
houses.  Against  this  must  be  set  the  ordinary  commeicial 
advantage  of  doing  a large  turnover  with  one  customer 
instead  of  with  a number. 

On  the  “maximum  demand”  principle,  consumers  with 
similar  load  factors  should  pay  at  the  same  rate  per  unit, 
independently  of  the  number  of  units  actually  used,  but  if 
the  service  cost  per  consumer  be  recognised  as  at  all  com- 
parable in  amount  with  the  fixed  charges  per  kw.  of  maxi- 
mum demand,  then  the  number  of  units  used  must  be  taken 
into  account,  and,  of  two  consumers,  the  one  who  uses  the 
largest  number  of  units  should  be  charged,  on  this  account 
alone,  at  a lower  rate  per  unit  than  the  other. 

Experience  with  the  “ maximum  demand  ” system  shows 
that  nearly  all  domestic  lighting  consumers  have  very  similar 
load  factors  ; also,  this  system  does  not  “ slide  ” much  when 
fairly  reasonable  load  factors  are  reached,  so  that  a flat  rate 
per  UDit  may  fairly  be  applied  to  suffi  a class.  The  unfair- 
ness of  a flit  rate  occurs  when  it  is  applied  both  to  this  class 
and  to  very  low  load-factor  consumers  such  as  early  closing 
shops  and  offices. 

The  effect  of  the  diversity  factor  on  the  cost  of  supplying 
a consumer  depends  on  what  proportion  the  service  charges 
bear  to  the  total  standing  charges.  The  more  standing 
charges  that  are  put  down  as  “ service  ” charges  the  less  will 
be  the  effect  of  the  diversity  factor. 

The  curve  a,  in  the  figure  represents  the  cost  per  unit  of 
supplying  a consumer  on  the  “maximum  principle,”  with  the 
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Hypothetical  Cost  Curves. 

following  assumptions  : — Maximum  demand  of  consumer  = 
h KW.  ; cost  per  kw.  of  maximum  demand  (including  service 
charges)  = CIO  per  kw.  ; running  cost  = id.  per  unit; 
diversity  factor  = 1’5.  n,  represents  the  cost  of  supplying 
u consumer  with  a maximum  demand  of  1 kw.  under  the 
same  conditions.  For  a 10  per  cent,  load  factor  the  cost 
per  unit  is  just  under  2-l>d.  a2  (which  coincides  with  iij) 
and  iq  represent  the  cost  per  unit  for  the  same  consumers,  if 
the  cost  per  kw.  of  maximum  demand  were  £5  and  the  cost 
per  service  £5  (the  service  cost  is  purposely  exaggerated). 
The  cost  of  supplying  a with  a load  10  per  cent,  load  factor 
is  now  just  over  Id.  per  unit,  and  B just  under  3d.  per  unit. 
If  a flat  rate  of  3 id.  were  in  force,  the  b people  would  pay 
too  much  and  the  a people  too  little,  and  this  would  be  quite 
reasonable  if  the  average  service  costs  of  large  consumers 


were  greater  than  the  service  costs  of  small  consumers,  and 
if  it  is  desirable  to  make  some  consumers  pay  too  much  for 
the  common  good.  Of  course,  in  the  particular  (exaggerated) 
case  taken,  anyone  using  less  than  300  units  would  be  hope- 
lessly undercharged. 

The  service  costs,  in  many  special  cases,  can  be  made  very 
small  indeed,  for  small  premises.  If  the  average  load  factor 
of  the  class  considered  was  found  to  be  10  per  cent.,  the  flat  rate 
might  be  based  on  a load  factor  of  8 per  cent.,  say ; then 
B should  pay  just  under  3^d.  and  A 5d.  per  unit.  To  bring 
this  right  for  a 10  per  cent,  load  factor,  b should  be  charged 
087  units  at  4 2d.  and  103  units  at  Id.,  a should 
be  charged  343  units  at  4'2d.  and  07  units  at  Id.  This 
would  give  an  average  price  of  3r>d.  for  10  per  cent,  load 
factors.  The  number  of  units  that  any  consumer  had  to  use 
before  getting  the  reduced  price,  might  be  made  to  depend 
on  the  rental  of  his  house.  By  this  method  a consumer  who 
did  not  use  the  average  number  of  units  of  his  class  would 
(correctly)  pay  a higher  rate  for  them,  although  his  load 
factor  might  be  the  same  as  the  average.  Although  the  load 
factors  of  domestic  consumers  are  very  similar,  yet  the 
number  of  units  used  by  similar  houses  is  sometimes  very 
different.  Consumers  who  used  more  than  the  average  would 
have  the  benefit  of  a correspondingly  lower  rate.  It  would 
be  unlikely  for  any  house  to  use  more  than  the  average 
number  of  units  and  yet  have  a much  lower  load  factor  than 
similar  houses. 

The  difficulty  of  two  rates  and  two  meters  for  power  and 
lighting  would  be  overcome,  if  the  reduced  rate  for  lighting 
was  made  equal  to  the  power  rate.  Some  such  method  as 
this  would  have  much  the  same  advantages  as  that  in  force 
at  Norwich,  but  it  would  be  less  harsh  on  those  consumers 
who  wished  to  make  only  a limited  use  of  electricity.  A 
consumer  who  was  undercharged  for  his  lighting  would  he 
overcharged  for  his  heating,  if  he  had  any.  The  special 
wiring  involved  by  the  use  of  two  meters  is  a very  real  draw- 
back to  the  more  extended  use  of  domestic  power  appliances. 
The  year  might  be  made  to  start  at  the  September  quarter 
so  that  tbe  heaviest  bill  would  correspond  with  heaviest 
quarter’s  consumption. 


RECENT  PROGRESS  IN  ARC  LIGHTING. 


In  a lengthy  article  in  the  E.T.Z.  for  April  15th  and  22nd, 
Dr.  B.  Monasch  gives  an  interesting  comparison,  illustrated 
by  recent  tests,  of  the  various  types  of  arc  lamps  at  present 
in  me. 

Up  to  about  the  year  1895,  the  only  available  arc  lamp 
was  the  ordinary  open  one  with  vertically  superposed  pure 
carbons.  The  only  advances  made  up  to  that  time  since 
1879  were  confined  to  improvements  in  mechanism  and 
standardisation,  leading  to  reduced  cost.  The  price  of  a 
lamp  in  the  eighties  was  about  £17  10s.,  while  the  same 
type  of  lamp  sells  to-day  at  about  £3.  Series,  shunt  and 
differential  lamps  were  in  use,  and  the  light  obtained  was 
white  with  a slightly  blueish  tinge.  A 15-ampere  lamp 
burning  two  in  series  on  1 10  volts,  gave  about  1,500  hemis- 
pheric Hefner  c.i*.  without  the  globe,  and  used  18  or  20  mm. 
of  carbon  per  hour,  the  specific  consumption  being  about  ‘55 
watt  per  hemispheiic  c.r.  This  type  of  lamp  is  still  on  the 
market,  and  even  this  year  an  order  for  GOO  of  them  was 
given  by  a large  Berlin  establishment,  chiefly  because  of  the 
absence  of  injurious  vapour  and  the  whiteness  of  the  light. 

By  careful  design  of  the  differential  gear,  it  has  now 
become  possible  to  burn  such  lamps  three  in  series  on  110 
volts  without  any  starting  or  steadying  resistance.  The 
starting  current  may  reach  three  times  the  normal  value,  but 
steady  burning  is  attained  in  30  seconds. 

In  1895  the  enclosed  long-burning  arcs  introduced  from 
America,  came  into  competition  with  the  open  arc.  The 
high  cost  of  labour  in  America  had  led  to  the  widespread 
use  of  the  enclosed  lamps,  as  they  avoided  the  daily  trim- 
ming required  by  the  open  arcs.  The  enclosed  lamps  burnt 
singly  on  110  volts  (70  or  80  volts  on  the  lamp)  for  150 
hours,  or,  in  extreme  cases,  for  350  flours  with  a single  piece 
of  carbon.  The  specific  consumption,  however,  rose  to  about 
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1 watt  per  hemispherical  candle-power  with  a clear  glass 
inner  globe  and  no  outer  globe.  The  greenish  aureole  pie- 
8ent  in  the  arc  burning  in  air  is  absent  in  the  enclosed  arc, 
and  the  light  is,  therefore,  blue  or  violet.  The  direction  of 
maximum  light  emission  is  favourable  to  uniformity  in  street 
lighting,  as  it  occurs  only  10°  or  20°  below  the  horizon, 


Fig.  2. 


instead  of  about  45°  to  the  horizon,  as  in  the  open  lamps.  In 
America  the  4 or  6-ampere  enclosed  arc  is  consequently  still 
in  general  use  for  street  work. 

' The  dense  coating  of  the  inner  globe  after,  say,  200  hours, 
together  with  the  dusty  appearance  of  the  outside,  has,  how- 
ever, led  to  the  intermediate  type  of  lamp  which,  although 
enclosed,  is  fitted  with  thin  carbons,  which  burn  for  about 
22  hours  only,  but  gives  more  light  ihan  the  older  enclosed 
arcs.  The  6-ampere  lamp  of  this  type  with  7 mm.  carbons 
gives  1,100  hemispherical  Hefner  c.i\,  and  the  5-ampere  one 
with  6 mm.  carbons  gives  725  c.p.  with  a single  clear  glass 
globe. 

The  light  is  not  so  blue  owing  to  the  white  heat  attained 
by  the  thin  carbon  ends,  and  these  thin  carbons  also  give  a 
much  steadier  light. 

In  1900  Bremer  came  into  the  market  with  a lamp  which 
opened  a new  era  in  arc  lighting.  He  mixed  various 
luminous  salts,  chiefly  calcium  fluoride,  with  the  core  of  his 
carbons,  and  attained  a great  increase  in  light  emission.  The 
heavy  deposit  given  off  by  these  chemical  carbons,  pre- 
vented the  old  vertical  carbon  arrangement  being  employed 
any  longer,  and  Bremer  went  back  to  an  old  1880  type  lamp 
with  inclined  carbons.  Much  trouble  was  found  with  the  early 
chemical  carbon  or  flame  arc  lamp,  but  in  the  course  of  a 
few  years,  the  mass  of  experience  collected  by  the  various 
makers  eventually  led  to  a satisfactory  lamp  having  a specific 
consumption  of  about  ‘15  watt  per  hemispherical  Hefner 
candle-power,  without  globe,  and  taking  45-47  volts.  The 


— ■ Meter 


Fig.  3a.— Open  Type  Arc  with  Vertical  Carbons,  4-  20  mm, 

AND  — 14  MM  , WITHOUT  GLOBE.  HEMISPHERICAL  HEFNER 

cp.  = 1,500.  15  Amps.,  44  Volts. 

Fig.  3b.— Open  Type  Arc  with  Vertical  Carbons,  + 20  mm, 
and  — 14  mm.,  with  Opaline  Glcbe  (20%  loss).  Hemi- 
spherical c p.  = 1,200.  Spherical  c.p.  = 762.  15  Amps  , 

44  Volts. 

Fig.  3c.— Curve  op  Illumination  1 m.  prom  the  Ground,  in 
Lux,  prom  the  above  Lamp  suspended  8 metres  from  the 
Ground. 


recent  20-ampere  lamp  of  this  type  installed  in  some  of 
the  principal  Berlin  streets  gave  5,050  hemispherical  c.J\, 
with  clear-glass  globe  and  white  light  carbons.  By  suitably 
ventilating  the  globes,  the  harmful  effect  of  the  white 
deposit  given  off  by  the  carbons  is  minimised,  both  as  regards 
the  mechanism,  and  as  regards  the  obscuring  of  the  globe. 


The  reduction  in  light  from  this  cause,  after  burning  for  18 
hours,  is  under  5 per  cent.  Owing  to  the  thin  carbons  which 
must  be  used  for  a steady  light,  exceptional  lengths  are 
required  for  these  lamps,  an  18-hour  burning  period 
requiring  two  carbons  each  25  in.  long. 

Flame  lamps  using  a special  form  of  carbon,  due  to  the 
Planiawerken,  have  recently  been  arranged  for, burning  three 
in  series  on  1 10  volts  or  six  on  220  volts,  without  starting  or 
steadying  resistance.  The  rush  of  current  at  starting  reaches 
twice  the  normal  value. 

Most  of  the  flame  lamps  in  use  employ  a carefully  designed 
and  tested  regulating  gear,  but  in  the  earlier  types  so  much 
trouble  was  caused  in  this  mechanism  by  the  white  deposit 
given  off,  that  Beck  and  others  introduced  simplified  lamps 
without  mechanism.  Beck  provides  one  of  his  carbons  with 


Fig.  4a —Flame  Abo  with  inclined  Carbons,  + 11  mm.  and 

— 10  mm.,  without  Globe.  Hem  spherical  Hefner  c.p 
= 4,100.  15  Amps.,  47  Volts. 

Fig.  4b. — Flame  Arc  with  inclined  Cabbons  + 11  mm.  and 

— 10  mm.,  with  Opaline  Globe.  Hemispherical  c.p.  = 

3,380.  Spherical  c p.  = 1,915.  15  Amps.,  47  Volts. 

Fig.  4c.— Curve  op  Illumination  1 m.  from  Ground.  Lamp 
8 m.  from  Ground. 


a thin  rib  of  carbon  all  along  its  length.  This  rib  rests  on 
a shoulder  and  gradually,  owing  to  the  heat  of  the  arc  near 
it,  it  consumes  away  and  lets  the  carbon  drop,  and,  since  the 
two  carbons  are  geared  together,  the  feeding  of  the  arc  is  thus 
effected. 

Janecek  builds  a lamp  on  the  principle  shown  in  fig.  1. 
An  iron  strip,  out  of  which  teeth  have  been  stamped,  is  let 
into  the  anode  carbon.  The  teeth  rest  in  turn  on  the  porce- 
lain projection  a,  and  as  they  become  heated  by  the  arc  they 


Fid.  5a. — Enclosed  Arc  Lamp  with  Clear  Glass  Inner 
Globe  and  Opaline  Outer  Globe  (30%  loss).  Hours  op 
Burning  = 110.  Carbons  = 13  mm.  for  both  + and  — . 
Hemispherical  c.p.  = 800.  Spherical  c.p.  = 511.  7i  Amps., 
80  Volts. 

Fig.  5b. — Curve  op  Illumination  1 m.  from  Ground. 
Lamp  8 m.  from  Ground. 


bend  back  and  allow  the  carbon  to  fall  gradually  until  the 
next  tooth,  which  is  still  stiff  and  straight,  reaches  a and  the 
process  repeats  itself. 

For  working  two  lamps  in  series  on  1 1 0 volts,  a Nernst-type 
iron-wire  resistance  in  hydrogen  is  employed  as  steadying 
resistance.  _ 

In  general,  however,  these  lamps  without  regulating 
mechanism  must  be  considered  as  falling  short  in  quality  ot 
those  with  the  mechanism.  They  are  too  much  dependent  on 
the  physical  qualities  of  the  carbon  ribs,  &c.,  to  be  selected  in 
cases  where  reliability  of  action  and  constancy  of  light  are  of 
importance,  even  although  they  are  naturally  somewhat  less 
expensive. 
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After  flame  lamps  bad  come  into  widespread  use,  T.  L. 
Carbone  introduced  pure  carbon  lamps  with  inclined  carbons 
taking  75  to  80  volts.  These  stood  between  the  ordinary 
pure  carbon  open  arc  and  the  enclosed  arc.  The  hours  of 
burning  were  only  slightly  in  excess  of  those  of  flame  arcs, 
so  that  no  great  demand  for  this  lamp  existed. 

The  next  advance  was  made  by  Blondel  who  employs 
vertical  carbons  with  special  chemical  treatment  which  gives 
the  economy  of  the  flame  arc  coupled  with  considerably 
increased  hours  of  burning. 

Biondel’s  carbons  are  distinguished  from  ordinary  flame 
carbons  by  having  a much  greater  proportion  (§  in  place 
l)  of  core  diameter  to  outer  diameter  of  carbon,  as  shown  in 
fig.  2,  where  A shows  the  proportion  of  flame  arc  carbon  and 
B shows  Blondel’s  carbon.  By  this  means  the  arc  is  always 
formed  on  the  core  substance  instead  of  jumping  to  the  pure 
carbon  shell  sometimes  and  so  leading  to  an  unsteady  light. 


Fig,  6a — Blondel  Arc  Lamp  with  “T.  B.”  Carbons,  + 20  mm. 
and  — 18  mm.  in  Diameter,  without  Globe.  Hemispheri- 
cal c.p.  = 4,100.  15  Amps  , 40  Volts. 


989  lux,  the  minimum  is  -8  lux,  and  the  average*  is 

6'9G  lux,  so  that  the  irregularity  factor,  J^ax.Cm‘n’  is  14-1 

average 

The  consumption  for  1 lux  average illumination  is  1 19  watts. 

Curve  II  is  for  the  Blondel  arc  with  “T.  B.”  carbons. 
The  max.,  min.  and  average  illuminations  are  45*3,  1*6  and 


Fig.  6b.— Blondel  Arc  Lamp  with  “ T.  B.”  Carbons  + 20  mm. 
and  — 18  mm.  in  Diameter,  with  Opaline  Globe.  Hemi- 
spherical c.p.  = 3,520.  Spherical  c.p.  = 2,090, 

Fig.  6c.— Curve  of  Illumination  1 m.  prom  Ground. 

Lamp  8 m,  prom  Ground. 

The  Blondel  arcs  are  arranged  for  30  to  40  volts  and  can 
be  burnt  2 or  3 in  series  with  a small  steadying  resistance 
on  110  volts.  The  vertical  arrangement  of  the  carbons 
allows  greater  diameters  to  be  used  than  in  inclined  carbon 
lamps.  The  15-ampere  lamp  with  a 20-mrn.  upper  and 


Fro.  7.— Illumination  Curves  for  Lamps,  8 m.  above 
Ground  and  60  m.  apart. 

6-8  lux.  The  irregularity  factor  is  6-4,  and  the  energy 
consumption  per  average  lux  is  121  watts. 

Curve  III  is  for  the  ordinary  open  arc  lamp  with  vertical 
carbons.  The  max.,  min.  and  average  illuminations  are 
15*7,  '5  and  2'3  lux.  The  irregularity  factor  is  6'4,  and  the 
energy  consumption  is  353  watts  per  average  lux. 

Curve  IV  is  for  the  enclosed  arc.  The  max.,  min.  and 
average  illuminations  are  6-3,  -45  and  1-5  lux.  The  irre- 
gularity factor  is  3-9. 

The  energy  consumption  is  550  watts  per  average  lux. 


Fici.  8, — Inverted  Lamp  with  Diffuser. 


Fia.  9.— Four  .recent  A.E.G.  Arc  Lamps. 


18  mm.  lower  carbon  burns  for  22  to  24  hours  with  a length 
of  each  rod  of  121  in.  For  the  sake  of  comparison,  Dr. 
Monasch  gives  a series  of  candle-power  and  illumination 
curves  for  lamps  of  the  various  types,  each  including  steady- 
ing resistance,  consuming  825  watts,  i.e.,  the  same  con- 
sumption as  the  ordinary  open  type  direct-current  15- 
ampere  arc  burning  two  in  series  on  110  volts. 

In  fig.  7 the  curves  of  illumination  1 metre  above  the 
ground  are  shown  for  these  various  lamps  (with  opaline 
globes)  on  the  assumption  that  they  are  suspended  8 m. 
from  the  ground  and  GO  metres  apart. 

Curve  I is  for  the  flame  arc,  the  max.  illumination  is 


It  will  be  seen  that  the  Blondel  arc  gives  the  best  all- 
round results  for  street  lighting  as  regards  uniformity  and 
consumption,  although  the  enclosed  arc  also  gives  good 
uniformity. 

Turning  next  to  the  question  of  inside  lighting,  the 
author  discusses  the  recent  advances  in  indirect  illumination 
by  means  of  reflection  from  the  ceiling  or  from  special 
reflectors,  with  inverted  lamps.  In  some  cases  good  results 


* In  these  curves  the  " average  illumination  ” has  been  taken  as 
the  height  of  a cylinder  whose  developed  Burface  is  of  the  same 
area  and  eame  base  length  hb  the  actual  curve  of  illumination. 
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are  obtained  with  semi-indirect  lighting,  using  inverted 
lamps,  bnt  letting  some  of  the  light  fall  through  a strongly 
diffusing  glass  globe,  whilst  the  rest  is  reflected  from  the 

filing  (fig.  8)* 

The  following  results  have  been  obtained  by  the  author 


and  Dr.  L.  Bloch 


Arrangement  of  lamps. 

Quite  indirect  lighting  with 
the  + carbon  below 
Quite  indirect  lighting  with 
the  carbons  as  usual  ( + 

carbon  above)  

Semi-indirect  lighting 
Ordinary  direct  lighting  ... 
Neinst  lamp  lighting 
Catbon  - filament  incandes- 
cent lamp  lighting 


Average  illumina- 
tion in  lux  1 metre 
above  the  ground. 

Watts  consump- 
tion per 

average  lux  and 
per  100  sq. 
metres  of  floor 
space. 

80  to  100 

12  to  22 

50  to  70 
30  to  60 
60  to  70 
56 

18  to  30 

15  to  35 

16  to  25 
44 

40 

80 

The  best  results  as  regards  energy  consumption  can  thus 
be  equalled  by  quite  indirect  lighting,  but  care  must  be  taken 
to  maintain  the  reflecting  surfaces  in  a clean  and  efficient 

condition. 

In  conclusion,  the  author  refers  to  the  gradual  suppression 
of  the  highly  ornamented  arc  lamp  by  the  more  simple  and 
serviceable  modern  designs.  In  fig.  9 are  shown  four  recent 
simplified  designs  of  the  A.E.G. 


CLAUDIUS  MAXIMUS. 


By  A.  K. 


“ Fbom  Claudius  Maximus,  in  all  things  to  endeavour  to 
have  power  of  myself,  and  in  nothing  to  be  carried  about ; 
to  be  cheerful  and  courageous  in  all  sudden  chances  and 
accidents,  as  in  sicknesses  : to  love  mildness  and  moderation 
and  gravity  : and  to  do  my  business,  whatsoever  it  be, 
thoroughly,  and  without  querulousness.  Whatsoever  he  said, 
all  men  believed  him  that  as  he  spake,  so  he  thought,  and 
whatsoever  he  did,  that  he  did  it  with  a good  intent.  His 
manner  was  never  to  wonder  at  anything  ; never  to  be  in 
haste,  and  yet  never  Blow  : nor  to  be  perplexed,  or  dejected, 
or  at  any  time  unseemly,  or  excessively  to  laugh  : nor  to  be 
angry,  or  suspicious,  but  ever  ready  to  do  good,  and  to  for- 
give, and  to  speak  truth  ; and  all  this,  as  one  that  seemed 
rather  of  himself  to  have  been  straight  and  right,  than  ever 
to  have  been  rectified  or  redressed  ; neither  was  there  any 
man  that  ever  thought  himself  undervalued  by  him,  or  that 
could  find  in  his  heart,  to  think  himself  a better  man  than 
he.  He  would  also  be  very  pleasant  and  gracious.” 

Thus  writes  Marcus  Aurelius,  in  recording  “ What,  and 
of  whom,  whether  Parents,  Friends,  or  Masters  ; by  their 
good  examples,  or  good  advice  and  counsel,  he  had  learned.” 
I suppose  Claudius  Maximus  was  an  ancient  Roman.  I 
know  a modern  Englishman,  an  electrical  engineer,  whom 
I regard  as  possessing  the  characteristics  mentioned  in  the 
eulogium  written  by  Marcus  Aurelius,  which  I have  quoted. 
He  has  gone  to  be  a prince  in  bis  own  right,  and  the  place 
that  knew  him  is  filled  by  another. 

The  type  and  number  of  the  applicants  for  his  vacant 
chair  is  evidence  that  the  Bupply  of  good  men  is  still  greater 
than  the  demand  for  them.  I discussed  this  matter  last 
October  in  this  paper,  and  endeavoured  to  show  that  there  is 
an  alternation  between  good  times  and  bad,  which  causes 
conditions  such  as  those  which  obtain  at  present  to  recur 
periodically.  Those  of  us  who  have  been  able  to  get  into 
positions  in  which  we  can  wait  comfortably  for  opportunities, 
have  much  cause  for  thankfulness  at  our  good  fortune. 
Even  if  we^sometimes  feel  a bit  “groovy,”  rather  sick  of 
things,  perhaps  not  least  sick  of  ourselves,  we  may,  I think, 
take  comfort  in  this  reflection  that  things  have  been  getting 
worse  and  worse  for  so  long,  that  there  must  be  an  improve- 
ment soon.  The  influx  of  new  men  from  the  colleges  is  less, 
and,  as  I said  before,  this  in  itself  will  cause  in  time  a 
lessening  in  the  number  of  men  available.  To  point  out  that 
there  is  need  for  very  great  patience  on  the  part  of  those 


deciding  to  enter  the  electrical  profession  is  not  to  strike  a 
severer  note  (to  adopt  the  phraseology  of  your  correspondent 
“ Interested,”  who  might,  I sometimes  think,  sign  himself 
“ Interesting  ” instead)  than  is  warranted  by  the  facts  of  the 
case.  Nobody  who  is  familiar  with  these  facts  will  deny 
that  the  profession  is  full  of  good  men  who  find  the  utmost 
difficulty  in  moving.  I have  seen  with  satisfaction  the 
transfer  of  the  correspondence  tuition  advertisements  to  a 
position  apart  from  the  “ Situations  Vacant  ” in  this  paper. 
I foretell,  further,  a reduction  in  their  number.  Things 
which  decrease  the  import  of  new  goods,  or  new  men,  must 
eventually  result  in  a raising  of  the  prices  of  goods,  or  men, 
already  in  the  market. 

If  I continue  to  write  in  this  strain  some  will  think  I am 
a Protectionist.  That  would  not  be  true.  1 merely  desire 
to  improve  the  quality  of  the  dumped  goods,  and  to  prohibit 
entirely  the  importation  of  the  useless  and  unfit.  That  the 
outlook  is  rather  dull  just  now  I admit,  but  that  it  is 
threatening  to  become  worse,  I deny  completely.  Those  who 
think  a sort  of  glorified  trade  unionism  is  necessary  before 
improvement  can  result  have  mistaken  the  hour  of  the  night ; 
it  is  already  morning. 

One  cause  of  bad  conditions  is  to  be  found,  I think,  in  the 
fact  that  so  many  electricity  committees  and  similar  bodies, 
who  are  the  customers  for  the  abilities  and  knowledge  we 
have  to  sell,  do  not  really  possess  the  ability  themselves  to 
choose  their  goods.  Those  who  go  to  make  up  the  hetero- 
geneous company  composing  these  gatherings  must  know  in 
their  own  hearts,  if  they  will  but  give  themselves  two  penny- 
worth of  honesty,  that  they  are  not  the  right  people  to  run 
an  electricity  undertaking.  Knowing  this,  it  is  too  fre- 
quently the  case  that  they  retire  within  the  walls  of  their 
pride,  and  decline  to  adopt  the  well-reasoned  advice  offered 
them,  in  order  to  show  their  authority.  In  such  circum- 
stances very  few  men  can  afford  to  take  the  heroic  course  of 
resigning  an  appointment  held  under  such  very  unsatisfactory 
conditions. 

Raise  the  quality,  then,  and  weed  out  the  undesirables, 
and  conditions  will  improve.  Pay  will  become  better,  and 
the  market  will  become  brisk  once  more.  Then  the  influx 
of  men  will  begin  again,  but  I hope  that  by  that  time  we 
shall  have  some  qualification  test,  without  which  no  man 
will  be  able  to  call  himself  an  electrical  engineer,  so  that 
conditions  could  never  again  become  as  bad  as  they  are  now, 
and  have  been  for  some  time  past. 

We  must  begin  soon  to  rise  on  our  curve,  and  try  to 
decrease  its  amplitude.  In  the  words  of  a poet  who  desires 
to  remain  anonymous  : — 

No  straight-line  law  thy  varied  moods  obay 
Nor  simple  sinusoidal,  so  I find — 

The  logarithmic  decrement  must  play 
A leading  part 
Within  thy  heart, 

Or  soul,  or  mind. 

He  was  addressing  an  English  May,  which  had  been  un- 
commonly offensive  at  the  beginning,  but  was  improving,  as 
dune  approached,  to  steadier  weather  conditions.  Mutatis 
mutandis  we  may  address  the  verse  to  the  Presiding  Genius 
of  our  profession,  who  directs  electrical  destinies. 

Meanwhile,  we  must,  like  Claudius  Maximus,^  “be 
cheerful  and  courageous,”  “never  wonder  at  anything,” 
and  “ be  pleasant  and  gracious.”  That,  in  itself,  will  tend 
to  improve  each  one  of  us,  and  in  time  the  improvement  we 
make  in  ourselves,  will  spread  to  others,  raising  the  general 
quality  in  the  manner  which  I have  Bhown  to  be  so 
desirable. 


Copper. — Despite  the  predictions  of  the  pessimist,  visible 
Bupplies  continue  to  increase  and  the  hitherto  absurd  figure  of 
100, 0C0  tons  seems  almost  within  sight.  Messrs.  Merton’s  mid- 
monthly return  shows  80,852  tons,  of  which  07,455  tons  are  actually 
in  the  United  Kingdom.  Analysed  figures  give  American  supplies 
rather  lower,  Spain  1,373,  or  higher  for  mid- month,  Australia  about 
average,  Chile  lower ; in  general,  as  one  might  expect,  there  is  a 
le>s  brisk  intake  owing  to  the  large  stocks.  So  far,  however,  there 
are  no  re-shipments  to  the  States. 

The  Selfridge  Installation.— In  connection  with  this 

matter,  to  which  we  referred  last  week,  the  Synchronome  Co. 
inform  us  that  their  original  installation  of  19  clocks  has  now  been 
extended  to  34, 
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CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  cam  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Electric  Miners’  Lamps. 

Mr.  F.  Pritchard,  of  Messrs.  Ellis  & Ward,  electrical 
engineers,  Birmingham,  recently  brought  to  my  notice  an 
article  on  electrical  miners’  lamps,  read  by  my  late  principal 
and  tutor,  Mr.  S.  F.  Walker,  before  the  Institution  of  Elec- 
trical Engineers  in  1901. 

It  may  appear  not  a little  strange  to  rake  up  a subject 
dating  so  far  back,  but  in  view  of  the  greater  possibilities 
which  the  metallic-filament  lamp  has  created,  I am  of 
opinion  that  one  or  two  amendments  to  Mr.  Walker’s  paper, 
and  a few  additional  details  of  the  working  of  the  Sussmann 
lamp,  wTould  be  of  value  to  those  interested  in  this  branch 
of  the  electrical  industry.  Having  been  connected  with  the 
Sussmann  Lamp  Co.,  I took  part  in  the  working  of  a plant 
of  600  electric  lamps  at  Merton  Colliery,  County  Durham. 
I also  installed  a plant  consisting  of  300  lamps  at  another 
colliery,  belonging,  I believe,  to  the  Durham  Joicey  group, 
situated  at  Fence  Houses,  in  the  same  county,  and  later  put 
down  an  experimental  plant  at  Hyde  Colliery,  near  Man- 
chester. 

At  the  outset,  the  results  at  Merton  Colliery  were  very 
bad,  the  failures  being  nearer  30  per  cent,  than  D25  per 
cent.,-  as  given  in  Mr.  Walker’s  paper.  The  failures 
were  chiefly  from  battery  troubles,  due  to  defective 
positives,  carelessly  made  and  dirty  connections.  The  next 
source  of  difficulty  was  the  bulb  item.  The  lamp  used 
was  eventually  given  up  in  favour  of  the  French  James  lamp, 
which  averaged  800  hours’  life.  In  fact,  the  James  lamp 
was  so  successful,  that  at  Fence  Houses  no  other  make  waB 
tried. 

What  contributed  largely  to  the  ultimate  success  of  the 
SuBsmann  lamp  was  the  ability  of  the  assistants  to  detect 
the  appearance  of  the  “ star  ” on  the  filament  when  lighted. 
This  put  an  end  to  lamps  going  out  in  the  mine  on  account 
of  filaments  breaking.  The  “ star  ” would  invariably  appear 


on  the  filament  about  10  to  20  hours  before  the  breaking 
point  had  been  reached,  when  the  bulb  would  be  replaced  by 
a new  one,  thus  avoiding  the  chance  of  its  breaking  during 
working  time. 

The  intensity  of  light  along  the  “ unstarred  ” part  of  the 
filament  was,  of  course,  less  than  on  the  “ starred  ” portion, 
which  was  caused  by  a particle  of  carbon  having  become 
disintegrated.  Another  item  of  importance  was  the  adop- 
tion of  acidulated  water  to  replace  loss  in  the  cells  from 
evaporation,  bubbling  over  when  on  charge  and  other  causes, 
instead  of  plain  water,  the  trouble  being,  in  the  case  of 
plain  water,  over  dilution  of  the  electrolyte.  The  cells,  it 
mu^t  be  borne  in  mind,  were  entirely  enclosed  save  for  vent 
holes,  and  being  made  of  ebonite,  the  plates  were  out  of 


view.  After  some  six  months,  results  were  favourable,  the 
percentage  of  failures  from  all  causes  having  fallen  to  about 
5 per  cent.,  and  later,  in  the  light  of  further  experience, 
results  rapidly  improved. 

A t this  time  I proceeded  to  install  a plant  of  300  lamps 
at  Fence  Houses,  and  these  were  highly  successful.  In  fact, 
I was  informed  by  the  management  that  the  question  of 
installing  electric  miner’s  lamps  throughout  the  whole  of 
the  collieries  belonging  to  the  group  was  under  discussion. 
I enclose  curve  showing  the  results  of  12  weeks’  working, 
the  curve  indicating  the  percentage  of  failures  from  all 
causes.  The  adoption  of  metallic  filaments  would  mean 
increased  efficiency,  and  a lighter  accumulator  could  be  used. 

The  Sussmann  lamp  is  by  far  the  most  useful  pattern 
on  the  market.  Suitable  for  the  miner  in  many  ways,  it  is 
equally  adapted  for  rapid  manipulation  when  beiDg  given 
out  to  the  men,  or  when  being  received  at  the  end  of  the 
shifts,  when  the  battery  has  to  be  taken  out,  the  case  and  lamp 
glass  cleaned  and  placed  in  its  position  on  a rack,  and  all  the 
batteries  charged,  as  fast  as  the  miners  come  out  of  the 
mine.  The  locking  arrangements,  by  means  of  lead  rivets, 
leave  little  to  be  desired  in  practice.  The  miners  will  not 
have  internal  reflectors,  and  any  lamp  which  does  not  illu- 
minate all  round  will  not  be  successful. 

To  protect  the  lights  from  the  eyes  of  miners  when 
walking  in  and  out,  or  around  about  the  mine,  a tin  shield 
is  used.  The  Sussmann  Company  were  compelled,  under 
pressure  from  the  miners’  representatives,  to  remove  the 
internal  reflector  from  the  lamp. 

Under  modern  conditions,  there  should  not  be  the  slightest 
difficulty  in  making  electrical  miners’  lamps  a commercial 
success,  with  failures  on  an  average  not  exceeding  \ per 
cent.  The  lamps  could  be  run  for  less  than  4^d.  per  lamp 
per  week  in  installations  of  300,  while  for  installations  of 
600  lamps  more  favourable  rates  could  be  obtained. 

Positives  of  the  Plante  type  should  be  used,  with  Faure 
negatives ; also  with  metallic  filaments,  lamps  to  run  at 
3-9  volts  with  detachable  reflectors  fitted  on  case.  The 
Sussmann  lamp  could  be  made  highly  successful  under  these 
conditions,  and  would  weigh  less  than  when  designed  for 
carbon  filaments. 

With  regard  to  gas-detecting  apparatus,  I am  convinced 
this  would  be  of  little  service,  and  as  for  primary  battery 
electric  miners’  lamps,  I feel  bound  to  express  the  opinion 
that  they  would  prove  impracticable  in  working  on  a large 
scale. 

Giraldns  Jones. 

Birmingham,  August  18/A,  1909. 


X-Ray  Tubes. 

The  query  of  your  correspondent  “ Jacey  ” could  be 
replied  to  more  intelligently  if  there  were  some  indication 
given  as  to  the  contents  of  his  vacuum  chamber,  and  the 
action  taking  place  therein,  when  his  apparatus  is  in  opera- 
tion. 

His  letter  suggests  that  he  is  working  at  something  in 
the  nature  of  a Geissler  tube,  and  in  such  apparatus  he  will 
find  that  it  is  practically  impossible  to  maintain  a constant 
degree  of  vacuum,  probably  owing  to  the  ionisiDg  action 
associated  with  the  discharge  between  the  electrodes  which, 
theoretically  should,  and  does,  tend  to  increase  the  degree  of 
vacuum. 

Does  “ Jacey  ” wish  to  use  leading-in  wires,  and  if  so, 
what  current  must  they  be  capable  of  carrying  ? 

C.  Orme  Basliau. 

August  18/A,  1909. 


Samples  with  Tender. 

A\  e also  are  glad  to  note  that  the  very  unreasonable 
requirements  of  the  Swansea  arc  lamp  specification  are 
beiDg  aired  in  your  “ Correspondence  ” columns.  We  most 
certainly  should  not  have  applied  for  the  specification  and 
paid  our  deposit  had  we  known  beforehand  that  eight  lamps 
had  to  be  sent  as  samples  with  the  tender , and  looking  at 
the  matter  from  the  point  of  view  of  the  whole  of  the 
electrical  trade,  it  is  almost  certain  that  the  cost  to  th 


various  manufacturers  who  tendered  was  m°re  than  the 
nrnfifc  (if  any)  which  will  be  made  on  the  order.  Each 
tenderer  had  to  submit  eight  special  lamps  (and  the  “ must 
was  emphasised  in  the  specifics  tun),  including  carbons, 
cut-outs^ &c.  As  detailed  by  “ Another  of  the  Tenderers, 
they  bad  to  bear  the  cost  of  carriage  both  ways , and  in  om 
case  one  of  the  lamps  was  returned  in  pieces,  one  or  two 
globes  were  broken,  and  every  lamp  will  have  to  be  done  up 
before  being  sent  out  again. 

It  seems  to  us  that  Mr.  Prusmann  makes  out  a very  pool 
case  indeed  in  his  letter,  it  being  a plaintive  kind  of  epistle, 
savins  “ Tlease,  sir,  I did  it  for  their  good  and  now  they  rate 
at  me~”  If  Mr.  Prusmann  had  specified  that  two  or  three 
of  the  lowest  tenderers  would  have  to  send  samples,  and 
that  these  would  have  to  be  approved  by  him  before  the 
order  was  placed,  we  do  not  think  any  firm  would  have 
grumbled  : but  the  electrical  trade  does  not  live  on  losses 
(what  does  it  live  on  ?),  and  the  Swansea  arc  lamp  order  has 
been  a to  to  tba  trade  as  a whole.  ^ ^ Tcni]crer- 

August  20th , 1909. 


Testing  Condensers  for  Leakage. 

I have  been  much  interested  by  the  correspondence  on 
this  subject,  partly,  perhaps,  because  “ Harbee  s method  was 
substantially  given  in  a paper  on  “ Water-tube  Boilers 
written  by  myself  about  two  years  ago— but  chiefly  because 
the  problem  stated  by  Mr.  Middleton  is  one  to  which  I was 
compelled  to  devote  serious  attention  at  that  time,  and  whicn 
I think  I may  claim  to  have  solved.  ; . , 

Like  him,  I have  condensers  under  my  charge  which  draw 
their  circulating  water  from  a salt  supply.  Lp  to  two  years 
a<m  I had  experienced  considerable  trouble  with  leaky  tubes 
which  were  apt  to  start  leaking  at  any  moment,  and  would 
quickly  pass  enough  salt  into  the  feed  water  to  cause  very, 
serious  priming.  I had  for  some  years  used  the  silver  nitrate 
test  two  or  three  times  on  every  shift,  but  this  involved  con- 
siderable trouble  and  was  besides  insufficient,  as  I found  that 
in  bad  cases  enough  salt  could  be  passed  into  the  system  in 
half  an  hour  to  give  rise  to  priming,  which,  among  other 
things,  necessitated  washing  out  all  the  boilers  on  the  line. 

This  beiDg  so,  it  was  essential  to  devise  an  automatic 
method  of  instant  detection  of  leakage,  and  I at  length 
perfected  an  apparatus  which  will  detect  any  such  within 
two  or  three  minutes  of  starting,  and  which  can  be  adjusted 
to  show  any  desired  degree  of  leakage  from  1 grain  per 
gallon  upwards.  I have  bad  it  in  continual  operation  tor 
about  18  months,  and  it  has  never  failed. 

I may  say  this  has  been  taken  up  and  will  shortly  be  put 
on  the  market  by  one  of  the  best  known  firms  of  steam  and 

fuel  specialist.  . ^ Somervil]e  Bayntun,  A.M.I.C.E., 

A.M.I.Mech.E.,  A.M  I.E.E. 

Birkenhead,  August  23 ril.  1909. 


heap.  The  reader  who  wishes  to  see  matters  as  they  really 
arc  would  scarcely  be  content  to  visit  the  latest  show 
ship  in  the  Fleet  without  also  going  on  board  other  types 
which  stand  in  the  majority. 

Here  he  would  find  that  the  standard  of  80  volts  pre- 
dominated; that  only  in  the  latest  types  were  twin  search- 
lights fitted;  that  the  searchlight  equipment  was  what 

pi,  i>,  ip.”  seems  to  consider  about  20  years  stale;  tbatthe 
goodly  number  of  arcs  reduced  itself  down  to  two  for 
general  purposes  and  four  temporarily  ligged  on  such  occa- 
sions as  coaling  ship  at  night.  Batteries  lie  would  find 
largely  in  use  for  communication  purposes.  He  would  leai  n 
that  wirele-s  telegiapby  had  been  in  use  in  80-volt  shipB  long 
before  the  higher  standard  of  voltage  bad  appeared,  and  d 
he  took  the  trouble  to  inquire  in  the  dockyards,  he  would 
learn  that  the  voltage  still  remained  at  80  in  the  great 
majority  of  ships,  but  had  taken  a sudden  leap  in  the  later 
types,  and  had  not  risen  by  gradual  stages  at  all.  Doubtless 
the  new  standard  was  not  fixed  without  due  consideration  ot 
its  advantages,  and  it  can  hardly  be  seriously  imagined  that 
it  would  be  chosen  in  any  haphazard  manner. 

Altogether,  “H.  P.  B.”  'seems  to  have  gone  out  of  his 
way  to  interpret  the  article  into  an  attack  upon  Naval 
progress  in  electrical  matters,  and  in  order  to  strengthen  Ins 
criticism,  has  found  it  necessary  to  employ  personal  invective, 
which  in  itself  is  not  a logical  form  ol  argument. 

The  Writer  of  the  Article. 


Technical  Classes  Wanted  In  the  Daytime. 

Keplying  to  your  correspondent  Mr.  Brazier,  I have  for 
some  years  been  attending  evening  classes,  but  owing  to 
being  on  “shift”  work,  have  had  extreme  difficulty  in 
keeping  pace  with  other  students,  due  to  unavoidable  absence 

every  third  week.  , , , 

I know  of  many  “ shift  ” men  who  would  welcome  any 

arrangement  whereby  they  could  attend  i egulat  classes. 

Esdaile  Wyatt. 

August  20///,  1909. 


Naval  Voltages. 

A correspondent,  writing  under  the  initials  H.  I . L.,^ 
in  severely  criticising  an  article  entitled  “Naval  Collages, 
has  allowed  his  indignation  At  wbat  be  considers  an  insult  to 
shipbuilding  firms  and  Admiralty  staffs  alike,  to  carry  him 
rather  wide  of  the  point. 

As  a matter  of  fact,  the  letter,  which  is  a rough  summary 
of  the  electrical  equipment  of  one  of  our  latest  battleships, 
has  very  little  bearing  upon  the  article  in  question,  which 
has  for  its  subject  matter  the  gradual  growth  of  electricity 
in  the  Navy  from  the  time  when  its  principal  use  was  to  run 
the  searchlight.  Why  the  contributor’s  knowledge  of 
modern  ships  and  modern  electrical  matters  should  be  so 
vigorously  attacked  is  not  quite  clear,  unless  it  be  in-order 
to  provide  an  excuse  for  putting  forward  u H.  P.  B.  s own 
knowledge  of  the  electrical  equipment  of  the  very  latest  type 
of  battleship.  To  imagine  that  the  majority  of  ships  in  the 
Navy  at  the  present  time  are  built  upon  the  lines  of  the 
latest  type,  is  quite  an  erroneous  view. 

As  a matter  of  fact,  the  letter  describes  the  electrical 
equipment  of  the  Navy  as  it  may  be  expected  to  be  m a few 
years’  time,  when  the  80-volt  ships  have  gene  to  the  eciap- 


I am  glad  to  see  that  such  an  influential  journal  as  the 
Electrical  Review  is  willing  to  take  this  matter  up 
seriously.  We  hear  of  the  educational  authorities  speaking 
of  compulsory  continuation  classes,  and  the  essentiality  of 
technical  education  in  all  tiades;  we  are  told,  and  light  y 
so  too,  that  Germany’s  success  and  advancement  is  not  due 
to  her  big  army  or  her  navy,  but  due  to  her  advancement 
in  technical  education.  This  being  so,  I think  that  the 
governing  bodies  of  the  several  colleges  in  London  should 
come  up  to  the  scratch  and  show  their  earnestness  to  give 
every  facility  to  those  who  are  anxious  to  receive  technical 
education,  but  who  are  handicapped  owing  to  the  nature  of 

In  my  opinion,  it  is  hardly  probable  that  all  obstacles 
which  confront  the  “shift”  worker  can  be  entirely  removed. 
For  instance,  there  are  three  shifts— morning,  evening  and 
night  shift  ; now,  assume  that  these  classes  are  held  from, 
say,  9 a.m.  till  12  noon,  it  is  quite  obvious  that  one  of  the 
“ shifts”  will  be  absent  once  every  week,  which  means  that 
a student  could  only  attend  two  weeks  out  of  three. 

To  make  these  classes  anything  like  a success,  the  courses 
would  have  to  be  graduated  similar  to  the  present  day  and 
evening  classes,  as  an  elementary  student  would  not  benefit 
much  by  taking  an  advanced  course,  and  likewise  an 
advanced  student  could  not  be  expected  to  take  an 
elementary  course.  At  first  sight  this  may  appear  of 
necessity  to  incur  a great  additional  expense  on  the  governing 
bodies  of  the  different  colleges.  But  I suggest  that  these 
(shift)  day  students  could  attend  the  lectures  given  to  the 
present  day  students,  according  to  the  particular  course  or 
class  they  proposed  to  take;  this  would  eliminate  the 
necessity  of  employing  additional  teachers.  I feel  sure,  if 
the  governing  bodies  carefully  studied  the  courses  (times  of 
lectures,  Ac.)  they  offered,  there  would  be  a great  number 
of  men,  who  are  at  present  handicapped,  avail  themselves  ol 

this  opportunity.  j.  W.  Houghton. 

August  2'drcl,  1909. 
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Increased  Output  of  Boilers. 


Referring  to  Mr.  Embury  McLean’s  letter,  it  is  not  clear 
how  his  method  of  fitting  an  automatic  damper  regulator  to 
baffle  the  gases  from  boilers  using  forced  draught  can 
increase  the  output  of  boilers.  On  referring  to  my  copy  of 
the  Proceedings  of  the  American  Society  of  Mechanical 
Engineers  in  December,  J 906,  I see  that  Mr.  McLean  gave 
several  instances  where  boilers  burning  soft  coal  with  natural 
draught  showed  increased  duty  and  a money-saving  when 
burning  the  cheaper  fuel,  rice  or  buckwheat  anthracite,  with 
forced  draught ; also  that  Prof.  Kent  then  said 


1 fj“d  here  Mr.  Embury  McLean’s  discussion  on  balanced 
draught.  I do  not  think  it  is  a fair  test  to  take  an  ordinary  boiler 
and  get  a very  low  result,  far  below  what  one  ought  to  get  with 
that  boiler  in  the  usual  conditions  of  everyday  practice,  and  then 
publish  that  result  in  comparison  with  a fairly  good  result  obtained 
from  the  same  boiler  when  fitted  with  some  patented  appliance, 
claiming  that  the  apparent  saving  in  fuel  is  due  to  the  use  of  that 
appliance. 


Mr.  McLean  s last  letter  says  nothing  about  changing 
from  soft  to  hard  coal ; but  in  the  instance  he  gives,  of 
boilers  foimerly  evaporating  3 to  4 lb.  and  now  evaporating 
7 to  8 lb.  water  per  square  foot  of  heating  surface,  it  is 
noteworthy  that  the  ratio  of  heating  surface  to  grate  surface 
is  as  low  as  40  to  1. 


It  is  obviously  just  as  easy  to  get  8 lb.  evaporation  on  the 
40  to  1 ratio  as  to  get  4 lb.  evaporation  on  boilers  with  a 
ratio  of  80  to  1,  or  to  get  6 lb.  with  a ratio  of  60  to  1 ; the 
identical  fuel  would  be  burnt  in  each  case  on  the  identical 
furnace. 

No  evidence  is  given  of  the  claim  of  15  to  16  per  cent,  of 
002  in  flue  gases,  but  it  is  common  knowledge  that  such  a 
result  is  only  possible  with  regular  mechanical  firing  as  well 
as  correctly  regulated  draught  and  a good  mixing  method. 
Apy  attempt  to  cut  down  the  air  so  near  the  theoretical 
minimum,  with  intermittent  hand  firing  on  grates,  inevitably 
involves  fuel  being  wastefully  burnt  to  CO  through  deficiency 
of  air  when  firing. 

Balanced  draught,  using  two  fans,  has  been  used  for  many 
years,  and  it  is  credibly  claimed  that  air  leakage  with  forced 
and  induced  draught  combined  is  less  than  with  induced 
draught  alone. 

But  with  forced  diaught,  correctly  applied,  nothing  can 
be  gained  by  throttling  the  exit  gases  by  an  automatic 
damper  regulator  ; there  is  no  occasion  for  retarding  the  free 
outflow  of  gases  (as  Mr.  McLean  admits  in  the  case  of 
Lancashire  boilers).  It  is  doubtful  if  it  is  worth  removing 
the  ordinary  baffles  of  a water-tube  boiler,  if  this  necessitates 
throttling  the  exit  gases  at  the  damper,  with  the  risk  of 
back-draughts  if  the  automatic  device  gets  out  of  order. 

Regulation  of  draught  alone,  as  advocated  by  Mr.  McLean, 
is  no  substitute  for  correct  regulation  of  fuel  and  air  together, 
and  the  latter  method  is  widely  used  both  in  Europe  and 
America. 


Scrutator. 


perfect,  it  is  useless.  A single  failure  of  a switch  in  the 
majority  of  cases  would  be  sufficient  to  condemn  it  for 
all  time. 

The  calculations  of  “ Climax  ” are  based  on  transformers 
of  over  1 kw.,  whereas  the  view  taken  in  the  article,  and 
to  a certain  degree  upheld  by  “ Engineer,”  is  that  there  is 
little  oi  no  demand  for  an  auto-switch  for  a transformer  of 
more  than  1 kw.  ; also,  in  an  installation  of  the  order  of 
3 K^-»  the  lighting  hours  will  probably  be  entirely  different 
to  the  ordinary  private  house  or  small  shop  lighting  hours. 

As  explained  in  the  article,  the  mere  fact  of  “ Climax’s  ” 
lamp  having  lighted  does  not  prove  that  the  transformer 
switch  has  “ spoken.”  The  effect  of  burglars,  illness,  or  fire, 
also  mentioned  by  “ Climax,”  would  certainly  be  very 
interesting,  but  it  is  extremely  doubtful  whether  instant 
light  would  ameliorate  matters. 

The  transformer,  unfortunately,  is  a necessary  evil.  Will 
the  addition  of  a delicate  and  somewhat  complicated 
apparatus  neutralise  this  ? Two  wrongs  do  not  always 
make  a right. 

Student. 


I have  read  with  much  interest  “ Student’s  ” letter  re  the 
above,  and  the  criticisms  of  “ Engineer  ” and  “ Climax,”  and 
the  figures  they  quote  seem  to  prove  conclusively  that 
automatic  switches  have  the  advantage  over  “ all-day  ” 
open-circuit  losses,  provided  the  former  are  reliable.  My 
own  experience  does  not  prove  in  their  favour,  but  I 
certainly  think  that  the  troubles  which  are  usually  met  with 
in  new  electrical  contrivances  will  soon  be  overcome. 

I would  like  to  point  out,  however,  that  the  figures  quoted 
for  transformers  are  abnormally  high.  For  instance,  500-watt 
coils  are  shown  as  having  an  open -circuit  loss  of  15  watts 
actual,  the  makers  figures  being  10.  Now  these  figures  are 
i idiculous,  and  show  that  the  writers  are  not  conversant 
with  the  present  market;  12  months  ago  the  losses  stated 
would  have  been  about  right. 

Nowadays  you  can  buy  an  auto-ti  aneformer  for  500  watts 
for  27s.,  with  a no-load  loss  of  5 to  6 watts,  and  this  is 
guaranteed  and  never  exceeded.  I have  assumed  the  ratio 
to  be  4 to  1 up  to  250  volts  primary,  periodicity  50.  Of 
course,  at  2 to  1 the  output  for  tame  loss  would  be 
750  watts.  Also,  you  can  buy  3,000-watt  transformers  for 
50s.  to  55s.  with  a 25- watt  iron  loss  (2  to  1). 

These  figures  (which  I am  prepared  to  slaud  by)  will 
put  a different  complexion  on  the  matter,  and,  I think,  help 
the  case  for  auto- transformers. 

“Engineer’  remarks  that  the  ordinary  house  meter  will 
often  read  50  per  cent,  fast  with  a small  amount  of 
energy  passing,  but  I know  for  a fact  that  a lot  of  meters 
now  installed  will  not  “start  up”  at  all,  although  I would 
not  like  to  give  this  as  an  argument  in  favour  of 

Iron  Losses. 


Automatic  Transformer  Switch. 

Your  correspondents,  “ Engineer  ” and  “ Climax,”  seem 
agreed  that  the  automatic  transformer  switch  is  de-  j.  ned  to 
oiercome  the  defects  in  bad  transformers  and  inai  curate 
supply  meters.  If  this  be  the  case,  surely  it  would  be  better 
to  get  at  the  root  of  the  evil. 

In  the  article  it  was  not  suggested  that  4d.  per  unit  was 
an  average  price  for  current.  An  examination  of  the 
“ Electrical  Review  List  of  Supply  Works”  will  show 
that  it  is  impossible  to  get  at  the  average  price  paid  for 
current  in  the  United  Kingdom.  Even  did  we  know  the 
figure  it  would  be  useless ; for  every  proposed  installa- 
tion of  an  automatic  switch  must  be  judged  on  its  own 
merits  and  circumstances. 

“ Engineer  ” apparently  infers  that  a “ glazed  front  ” has 
been  put  in  some  switches,  as  their  indifferent  working  is 
anticipated.  It  should  be  pointed  out  that  an  auto-switch 
must  work  perfectly. 

1 ime  alone  will  show  whether  manufacturers  are  able  to  pro- 
duce an  apparatus  at  a low  price  which  will  wrork  with  absolute 
reliability  with  so  small  a current ; for  unlike  a clock, 
supply  meter  or  similar  apparatus,  the  switch  has  an 
appreciable  amount  of  work  to  do. 

If  the  switch  is  perfect,  it  is  useful  ; if  anything  from 


Inquirer  “ J.  W.  G.  ” has  not  sent  his  name  and  address. 


MAGNETIC  TESTS  OF  COMMON  AND 
SILICON  STEEL.* 


A circular  issued  under  the  date  of  June  1st  by  the  Bureau  of 
Standards,  Washington,  on  the  Bubject  of  magnetic  testing,  sets 
forth  the  scope  of  the  Bureau  in  this  line  of  work,  and  includes  a 
description  of  the  methods  employed  and  a schedule  of  fees. 
Two  tables  are  printed  in  the  circular  which  give  the  results  of 
the  magnetic  tests  of  ordinary  steel  and  of  silicon  steel.  It  is 
pointed  out  that  ordinary  sheet  steel  in  common  use  varies  very 
widely  in  its  magnetic  qualities,  and  that  the  quality  iB  not  closely 
related  to  the  cost.  While  the  watt  loss  when  tested  with 
alternating  current  varies  in  the  case  of  ordinary  steel  from  1'25 
to  2 36  watts  per  pound  for  sheets  of  No.  29  gauge,  at  a frequency 
of  60  cycles  and  a magnetic  induction  of  10,000  gausses,  silicon 
steel  varies  only  from  0'66  to  1 watt  per  pound  under  the  same  con- 
ditions. In  addition  to  this  variarion,  there  is  a great  difference 
in  the  constancy  of  magnetic  properties  with  time.  Some  metals 
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show  very  decided  ageing,  which  in  one  case  amounted  to  as  much 
as  67  per  cent,  in  500  hours ; other  specimens,  including  most 
silicon  steels,  show  little  or  no  variation  with  use. 

As  to  the  comrhercial  significarice  ot  the  tests,  the  design  of  a 
6-kw.  transformer  is  taken  for  an  illustration.  If,  instead  of 
material  showing  a core  loss  of  45  watts,  another  showing  a core 
loss  of  32‘2  watts  is  taken,  the  saving  in  operation  for  8 760  hours, 
or  one  year,  amounts  to  112-kw.  hours.  At  a cost  of  1 cmt  per 
KW.-hour,  this  amounts  to  §112,  which  at  10  per  cent.,  allowing  for 
depreciation  as  well  as  interest,  represents  a capital  of  §il'20;  in 
other  words,  the  buyer  could,  with  advantage,  pay  any  amount  up 
to  §11  more  for  tiie  sake  of  getting  better  material  in  his  core,  and 
the  manufacturer  could  pay  28  cents  per  pound  more  for  the  40  lb. 
of  material  used.  If  the  better  silicon  steel  were  to  co9t  2'8  cents 
more  than  the  other  (which  is  improbable),  the  difference  in  cost 
of  the  steel  would  be  §112,  and  the  user  would  each  year  save 
100  per  cent,  of  extra  cost. 

The  comparison  between  the  power  silicon  steel  and  the  ordinary 
steel  is  even  more  marked.  In  a case  cited  the  difference  in  core 
loss  would  be  the  equivalent  of  $y45  per  year,  thus  practically 
reducing  the  value  of  the  transformer  by  $24  50  ; yet  the  difference 
in  cost  of  the  material  is  only  §270  if  the  price  of  silicon  steel 
delivered  at  the  factory  is  taken  at  7i  cents  per  pound,  and  that  of 
ordinary  steel  at  3£  cents  per  pound,  assuming  40  lb.  to  be 
necessary. 


INCOME-TAX  ASSESSMENT. 


Allowances  foe  Depreciation. 


The  following  is  an  abstract  from  the  official  arrangement  made 
between  the  Tramways  and  Light  Railways  Association  and  the 
B:ard  of  Inland  Revenue  with  respect  to  allowances  for  deprecia- 
tion in  electric  tramway  and  lighting  undertakings  for  tbe  purpose 
of  income-tax  assessment.  This  scheme  applies  to  municipalities 
as  well  as  to  companies : — 

Tramways. 

Permanent- Wav.  — Allowance  for  Maintenance  to  Cover 
Depreciation. 

Life. 

1.  The  life  of  the  permanent- way  is  to  be  taken  as  12,  14,  or  16 
years,  according  to  the  traffic  thereon.  The  classification  is  to  be 
based  on  the  average  car-mileage  per  mile  of  track  per  annum  of 
the  financial  year  preceding  the  year  of  assessment,  viz. : — 

(1)  Not  exceeding  50, 0C0  car-mile  per  mile  of  track— 16  years. 

(2)  Over  50,000  and  not  exceeding  75,000  car-miles  per  mile  of 

tra-k— 14  years. 

(3)  Over  75,000  and  not  exceeding  125,000  car-miles  per  mile 

of  track— 12  years. 

(4)  Over  125,000  car-miles  per  mile  of  track— special  con- 

sideration. 

2.  Where  there  are  special  circumstances,  such  as  exceptional 
gradients,  and  the  compulsory  use  of  wood-paving,  &c  , tending  to 
show  that  the  car-mileage  does  not  fairly  represent  the  wear  and- 
tear  of  the  track,  each  such  case  is  entitled  to  special  consideration. 

Cost  of  Renewals. 

3.  The  cost  of  renewals,  including  setts  or  other  paving,  but 
excluding  concrete  foundations,  should  be  taken  at  £4,400  per  mile 
of  single  track  until  the  general  renewal  of  the  track  takes  place. 

Basis  of  Computation  of  Depreciation  Alloioance. 

4.  No  allowance  should  be  made  in  computing  the  assessable 
profits  in  respect  of  any  expenditure  on  repairs  or  maintenance  of 
the  permanent-way,  but  the  allowance  for  depreciation  should  be 
computed  at  such  a sum  per  annum  as  will  in  the  aggregate,  over 
the  determined  life  of  the  permanent-way,  be  equal  to  the  cost  of 
renewal  as  above  fixed,  plus  the  estimated  repairs  for  that  period 

Cost  of  renewal  per  mile  as  above £4,400 

Add,  for  example : 

Estimated  cost  of  repairs  at  £100  per  mile  per 
annum,  for  an  undertaking  with  a life  of 
16  years 1,600 


£6,000 

Amount  to  be  allowed  per  annum  in  lieu  of 
depreciation,  -j^th 375 

5.  The  amount  to  be  added  in  respect  of  ordinary  repairs  should 
be  determined  by  taking  the  actual  averaee  expenditure  as  shown 
in  the  accounts  of  the  undertaking  for  the  last  three  years,  or  such 
period  less  than  three  years,  as  the  undertaking  nas  been  in 

existence. 

6.  Repairs  under  this  head  should  be  understood  to  include 
renewals  of  special  track-work  at  junctions  and  cross  overs,  which 
occur  at  frequent  intervals. 

Periodical  Adjustment. 

7.  Inasmuch  as  the  expenditure  on  repairs  is  expected  to  increase 
as  the  track  begins  to  wear,  in  which  case  the  figure  to  be  adopted 
under  this  head,  which  is  to  be  based  on  past  experience,  will  be 
unsatisfactory,  the  amount  of  such  estimate  shonld  come  up  for 
revision  at  the  end  of  every  five  years,  and  aa  adjustment  shonld 


b8  made  by  increasing  or  diminishing  tbe  allowance  as  the  circum- 
stances require,  having  regard  to  the  basis  of  calculation  outlined 
above. 

8.  A strict  account  should  be  kept  by  the  corporation  and  the 
surveyor  of  the  annual  allowances  and  of  the  actual  expenditure  on 
repairs  and  renewals  ; and  at  the  end  of  10  or  15  years  {i.e  , the 
second  or  third  revision),  or  at  such  time  as  the  general  renewal  of 
the  track  shall  have  taken  place,  the  amount  to  be  annually  allowed 
should  be  reconsidered  and  increased  or  diminished  for  succeeding 
years  as  the  ascertained  facts  shall  show  to  be  necessary,  provided 
that  under  no  circumstances  shall  the  allowances  lor  previous  years 
be  re-opened. 

9.  All  expenditure  on  extensions  and  improvements  should  be 
excluded  from  the  working  expenses  for  income-tax  purposes  ; and 
the  necessaiy  additional  allowance  for  depreciation  on  the  lines 
suggested  above  {i.e.,  mileage)  should  be  at  once  allowed  on  such 
expenditure,  and  added  to  the  sum  already  allowable. 

10.  Tbe  allowance  of  £4,400  for  renewal  of  permanent-way 
mentioned  above  is  intended  to  apply  to  the  overhead  trolley 
system.  Special  arrangements  should  be  made,  on  tbe  lines  of  the 
foregoing,  in  the  case  of  the  conduit,  surface  contact,  or  other 
Bystem.  The  number  of  such  cases  is  very  small.  As  the  circum- 
stances vary  very  considerably  in  each  case,  the  amount  to  be 
allowed  for  renewals  should  in  the  first  instance  be  arrived  at  by 
arrangement  with  the  Chief  Inspector  of  Taxes. 

Cables. 

11.  In  addition  to  repairs,  depreciation  should  be  allowed  at  the 
rate  of  3 per  cent,  per  annum  on  the  written-down  value. 

Overhead  Equipment — i.e.,  Trolley  Wires  and  Connections. 

12.  No  depreciation  Bhould  be  allowed ; all  expenditure  on 
maintenance  and  renewals  should  be  charged  as  working  expenses, 
as  and  when  incurred. 

Cars  and  other  Rolling  Stock. 

13.  Subject  to  the  ensuing  clause,  expenditure  on  maintenance 
and  renewals  should  bo  treated  as  working  expenses,  and  allowed 
in  lieu  of  depreciation. 

14.  Depreciation,  however,  Bhould  be  allowed  in  lieu  of  renewals 
where  the  circumstances  justify  such  an  allowance,  provided  that 
a strict  account  is  kept  of  all  renewals,  and  that  if  such  renewals 
are  charged  to  revenue  account  they  shall  be  shown  separately  in 
such  account  and  added  back  in  computing  the  assessable  profits. 

15.  The  allowance  in  such  case  should  be  7 per  cent,  per  annum 
on  the  written-down  value. 

16.  In  any  case,  the  annual  expenditure  on  repairs  is  to  be 
allowed  as  a deduction  in  computing  the  assessable  profits. 

General  Plant  and  Machinery. 

17.  All  other  plant  and  machinery,  including  standards,  brackets, 
and  workshop  tools,  but  excluding  loose  implements,  office  furni- 
ture, and  small  articles  which  require  frequent  renewal,  should  be 
bulked  together  and  depreciation  allowed  thereon  at  the  rate  of 
5 per  cent,  per  annum  on  the  written-down  value,  in  addition  to 
the  cost  of  repairs. 

Electric  Lighting  Undertakings. 

Cables. 

21.  In  addition  to  repairs,  allowance  for  depreciation  may  be 
granted  at  the  rate  of  3 per  cent,  per  annum  on  the  written-down 
value. 

Plant  and  Machinery. 

22.  On  all  other  plant,  exclusive  of  loose  tools,  meters,  and  office 
furniture,  depreciation  may  be  allowed  at  the  rate  of  5 per  cent, 
per  annum  on  the  written-down  value,  in  addition  to  the  cost  of 
repairs. 

Conduits. 

23.  No  allowance  should  be  made  for  depreciation,  but  annual 
expenditure  on  repairs  and  renewals  may  be  allowed  as  working 
expenses,  as  and  when  incurred. 

Meters,  Loose  Tools  and  Of  ice  Furniture. 

24.  No  allowance  should  be  made  for  depreciation ; but  annual 
expenditure  on  repairs  and  renewals  may  be  allowed  as  working 
expenses,  as  and  when  incurred. 

General. 

25.  In  all  cases  where  depreciation  allowances  are  granted,  a 
Btrict  account  should  be  kept  of  tbe  annual  expenditure  on 
renewals  (and  repairs  in  the  case  of  tramway  tracks),  including 
replacements  due  to  obsolescence,  and  of  the  amounts  allowed  for 
depreciation  and  obsolescence,  whether  under  this  arrangement, 
or  under  any  arrangement  made  prior  hereto,  and  a readjustment 
should  be  made  for  the  future,  if  necessary,  at  the  end  of  every 
five  years,  as  detailed  under  Tramways  (Permanent  Way),  subject, 
however,  to  the  special  provisions  applicable  to  Tramways  (Per- 
manent Way). 

26.  Where  depreciation  allowances  other  than  those  for  the 
permanent  way  of  tramways  are  granted,  renewals  shonld  be 
carefully  distinguished,  and,  if  charged  against  revenue,  they 
should  be  notified  to  the  surveyor,  in  order  that  they  may  be 
added  back  in  arriving  at  the  income-tax  liability. 

27.  "Written  down  value”  means  original  prime  cost,  plus 
subsequent  additions,  less  all  allowances  actually  granted  by  the 
revenue  in  respect  of  wear  and  tear. 

28.  These  proposals  are  to  take  effect  for  the  year  1908-9,  and  for 
years  preceding  in  cases  where  claims  of  depreciation  are  at  the 
present  time  awaiting  settlement. 
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29.  The  computations  necessary  for  any  future  adjustment 
should  be  duly  made,  agreed  and  recorded  each  year,  whether  the 
accounts  for  the  particular  year  under  review  show  any  assessable 
income-tax  liability  or  not. 

30.  Where,  in  any  cases,  allowances  for  depreciation  have  been 
made  which  are  now  to  be  discontinued,  and  they  have  not  been 
exhausted  by  renewals  already  effected,  the  amount  of  such 
unexhausted  allowances  Bhould  be  determined  by  agreement 
between  the  surveyor  and  the  corporation  or  company,  and 
deducted  from  the  expenditure  on  future  renewals  as  and  when 
they  are  effected. 

31.  All  cases  of  dispute  should  be  referred  to  the  Board  through 
the  chief  inspector  of  taxes. 


As  a quick,  reliable  and  ready  means  of  tire  inflating,  the  makera 
claim  that  their  pump  is  unequalled  by  any  other  apparatus  at 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


A New  Arc  Lamp  Winch. 


The  Nobth-Westebn  Electbical  Appliance  Co.,  of  Cathcart, 
Glasgow,  who,  as  our  readers  are  aware,  are  manufacturers  of  arc 
lamp  gear  and  accessories,  have  recently  placed  on  the  market  an 
arc  lamp  winch  of  considerable  merit. 

Our  illustration  shows  all  the  parts  of  this  winch,  in  which  a 
coiled  spring  replaces  the  frequently  numerous  parts  in  the  ingenious 
winches  to  which  our  readers  may  have  noticed  references  in  these 
columns  during  the  past  year  or  two.  The  winch  is  self-sustaining, 
and  direct  winding  and  unwinding  ; it  gives  a sensitive  feel,  thuB 
preventing  overstraining  of  ropes ; it  also  allows  rapid  winding 
and  unwinding,  and  freedom  from  sudden  jars.  Its  simplicity  is  a 
great  point  in  its  favour  ; no  adjustment  being  required  for  varying 
weights  between  2 and  100  lb. 

Our  London  readers  will  be  able  to  examine  this  new  winch  as 
also  the  several  other  types  which  the  North-Western  Co.  have 
placed  on  the  market,  at  the  headquarters  of  the  Globe  Electric  Co., 


Pig.  1. — The  “ Fixatob  ” Abc  Lamp  Winch. 


11,  Farringdon  Avenue,  E.C.  The  Globe  Electric  Co.  have  been 
appointed  sole  agents  for  the  North-Western  Co.,  for  London  and 
provinces  South  of  the  Midlands,  as  well  as  for  export  work. 


; Whipall  ” Electric  Tire  Pump. 


The  rapid  and  continued  increase  in  the  number  of  motor  vehicles 
haB  created  an  urgent  demand  for  a reliable  power-driven  tiie 
pump,  as  the  hand  pump  is  altogether  inadequate  in  establishments 
where  the  expeditious  turning  out  of  cars  is  a necessity.  The 
“ Whipall  ” electric  tire  pump  supplied  by  Mb.  E.  E.  Coy,  77,  St. 
John’s  Road,  Bootle,  has  been  specially  designed  and  put  on  the 
market  to  meet  this  demand.  As  will  be  seen  from  fig.  2,  the 
apparatus  consists  of  an  electromotor  geared  direct  to  a recip- 
rocating air  compressor,  mounted  on  a substantial  cast-iron  base, 
and  entirely  enclosed  in  a strong  iron  case.  Amongst  the  special 
features  of  this  pump  are  the  oil  filter  or  arrester,  which  the  makers 
inform  us  effectually  prevents  any  trace  of  oil  from  passing  into  the 
tires  (a  point  of  vital  importance)  and  which  we  understand  is  easily 
cleaned  and  adjusted  ; also  to  obviate  the  risk  of  tires  being  strained 
or  damaged,  an  automatic  adjustable  safety  valve  is  fitted,  to  act  at 
any  predetermined  pressure,  as  shown  on  a gauge,  visible  on  the 
outside  of  the  containing  case.  Both  the  filter  and  gauge  are 
readily  accessible.  The  air  tube  is  provided  with  a patent  connector 
fitting  any  tire  valve,  the  connection  being  made  by  simply 
pushing  the  connector  over  the  valve  nozzle,  without  the  necessity 
of  screwing,  thus  saving  what  is  often  very  valuable  time. 

The  set  is  supplied  with  an  ample  length  of  steel  armoured 
flexible  twin  cable,  fitted  with  bayonet  or  pin  plug  adapter,  and 
switch. 

The  outfit  is  specially  designed  to  stand  rough  usage  and  is 
practically  fool-proof,  quite  portable,  and  supplied  for  all  voltages. 
The  motor  is  made  to  stand  heavy  overloads  such  as  would  be  caused 
by  choked  tire  valves,  and  is  capable  of  fully  inflating  the  standard 
motor  cab  tire  in  90  seconds  on  an  energy  consumption  of  about 
260  watts. 


Fig.  2. — The  “Whipall”  Electbic  Tieb  Pump. 


present  on  the  market,  and  the  advantages  of  the  electrical  drive 
are  obvious. 


An  Oil-Immersed  Motor-Starter. 


We  illustrate  a new  type  of  motor-starter  now  being  put  on  the 
market  by  Messes.  Reybolle,  of  Hebburn-on-Tyne.  It  has  been 
found  that  there  is  a considerable  demand  for  small  capacity 
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Fig.  3.— Small  Oil  Immebsed  Motob  Stabteb. 


staiters,  at  a price,  at  which  the  firm  cannot  supply  their  patent 
resistance  type,  and  thi3  new  design  has  been  produced  to  meet  the 
case. 

These  oil-immersed  starters  are  made  in  two  sizss  only,  namely, 
up  to  i-H.p.  and  up  to  2-h.p.,  and,  as  the  J-h.p.  starter  is  only  91  in. 
high,  it  is  clear  that  the  design  is  particularly  compact. 

The  resistance  consists  of  wire  immersed  in  oil,  and  the  staiter 
can  be  operated  16  or  20  times  an  hour,  without  injury.  An  impor- 
tant feature  is,  that  all  the  contacts  are  placed  in  a strong  magnetic 
field,  and  owing  to  the  entire  absence  of  sparking,  no  trouble  is 
experienced  due  to  blackening  and  burning  of  the  contacts. 

The  present  design  provides  for  no-voltage  release  only,  as 
Messrs.  Reyrolle  have  found  that  the  demand  for  double  automatic 
starters  in  these  small  Bizes  is  decidedly  limited.  The  design  is 
simple  as  well  as  cheap,  and  capable  of  rapid  production  in 
quantities. 

Simplex  Porcelain  Fuses. 


Messes.  Simplex  Conduits,  Ltd.,  are  energetically  pushing  the 
supply  of  distribution  boards,  fuses  and  fuse  wires.  In  the  latter 
direction  special  efforts  are  being  made  to  meet  the  very  large 
demand  which  exists.  Our  illustration,  fig.  4,  shows  a large 
extruding  press,  weighing  considerably  over  10  tons,  which  has 
recently  been  installed  at  their  Garrison  Lane  works  for  the 
purpose  of  the  manufacture  of  fuse  wire.  The  working  pressure  on 
the  ram  is  400  tons,  and  the  press  is  fed  by  a vertical  pump  working 
at  a pressure  of  2 tons  to  the  square  inch.  The  press  has  been 
specially  designed  with  a view  to  the  peculiar  requirements  of 
the  case.  The  fitting  of  special  safety  valves  and  facilities 
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for  rapid  recharging  with  metal  alloy,  from  which  the  fuse  wire  is 
made,  contribute  to  make  it  one  of  the  most  up-to-date  extruding 
presses  yet  designed.  The  molten  metal  is  poured  into  a con- 
tainer, and  maintained  in  liquid  form  by  means  of  gas  rings.  The 
control  is  simple  and  effective,  and  the  pump  actuating  the  press  is 
driven  by  an  electric  motor.  With  the  latest  and  most  up-to-date 


improvements,  the  firm  claim  to  be  able  to  supply  fuse  wire  at 
strictly  competitive  prices,  and  to  undertake  large  contracts  for 

same. 

A new  form  of  fuse  carrier,  just  introduced,  departs  only  slightly 
from  the  standard  design  at  present  so  popular.  The  fuee  will  fit 
any  type  of  board  of  standard  dimensions,  and  permits  fuses  being 


Fig.  4.— Special  Pbess  bob  Producing  Simplex  Fuse  Wise. 


easily  and  safely  renewed  by  unskilled  persons.  In  our  illustration 
of  this  fuse  carrier  the  indicator,  coloured  red,  is  shown  on  the 
front  at  the  hole  on  the  front  view  when  fuse  is  blown.  The  fuse 
wire  is  carried  at  the  back,  well  out  of  the  way,  and  the  spring  of 
the  indicator  is  attached  to  the  fuse  wire  by  means  of  a hook 
provided.  Two  wing  nuts  bind  down  the  fuse  wire,  and  render 
replacements  an  easy  matter. 


An  American  Ground  Clamp. 


The  improved  Blackburn  Ground  Clamp  is  being  introduced  into 
this  country  by  the  Bureau  of  American  Manufacturers,  of 
17-20,  West  Smithfield,  E.C.;  on  the  other  side  it  is  used  for  con- 
necting ground  wires  to  pipes. 


Figs.  6 and  7.— Blackburn  Ground  Clamps. 


The  illustrations  show  the  arrangement,  which  consists  of 
a flexible  metal  strap,  which  can  be  cut  to  any  required  length  and 
looped  round  thepipe ; the  screw  is  then  inserted  through  convenient 
noles  and  tightened  up  against  the  pipe,  the  ground  wire  being 


subsequently  secured  by  the  nut  shown.  It  is  claimed  that  the 
Btrap  chafes  the  pipe  when  being  tightened  and  thereby  secures 
good  electrical  contact. 

Special  shoes  are  provided,  if  desired,  for  insertion  between  screw 
and  pipe,  to  prevent  inj  ary  to  the  latter. 

Combined  Wall  and  Lamp  Ping. 

Messes.  Jones  & Heakin  Ltd  , of  28,  Birkbeck  Bank 
Chambers,  Holborn,  W.O.,  have  recently  placed  on  the  market  an 
ingenious  combination  wall  and  lamp  plug,  which  we  illustrate 
herewith  in  its  double  capacity. 

The  essential  feature  of  the  device  is  the  central  sliding  ebonite 
block  which  carries  the  contacts  and  pins  for  the  lamp  socket  (fig.  9), 


Figs.  8 & 9. —The  “ Perfect  ” Combined  Wall  and  Lamp  Plug. 

and  which  when  pushed  home  (against  two  springs)  an  1 secured  in 
exactly  the  same  way  as  a lamp,  causes  two  split  pins  to  project  for 
use  with  wall  sockets  &c.  (fig.  8).  The  illustrations  show  clearly  the 
nature  of  the  fitting,  which  is  solidly  and  carefully  constructed,  and, 
moreover,  moderate  in  price. 

It  is  known  as  the  “ Perfect  ” combined  wall  and  lamp  plug  and 
is  being  patented  by  the  makers. 


BRITISH  ASSOCIATION  MEETING  AT 
WINNIPEG. 


Address  by  Pbof.  Sir  J.  J.  Thomson,  M.A.,  LL.D.,  D.Sc.,  F.R.S , 
President. 

(Delivered  on  Wednesday,  August  25th.) 

Twenty- five  years  ago  a great  change  was  made  in  the  practice  of 
the  British  Association.  From  the  foundation  of  our  Society  until 
1884  its  meetings  had  always  been  held  in  the  British  Isles  ; in  that 
year,  however,  the  Association  met  in  Montreal,  and  a step  was 
taken  .which  changed  us  from  an  insular  into  an  Imperial 
Association. 

This  year,  for  the  third  time  in  a quarter  of  a century,  we  are 
meeting  in  Canada.  As  if  to  give  us  an  object  lesson  in  the  growth 
of  Empire,  you  in  Winnipeg  took  the  opportunity  at  our  first 
meeting  in  Canada  in  1884  to  invite  our  members  to  visit  Manitoba 
and  see  for  themselves  the  development  of  the  Province  at  that 
time.  Those  who  were  fortunate  enough  to  be  your  guests  then  as 
well  as  now  are  confronted  with  a change  which  must  seem  to  them 
unexampled  and  almost  incredible.  Great  cities  have  sprung  up, 
immense  areas  have  been  converted  from  prairies  to  prosperous 
farms,  flourishing  industries  have  been  started,  and  the  population 
has  quadrupled.  As  the  president  of  a scientific  Association  I hope 
I may  be  pardoned  if  I point  out  that  even  the  enterprise  and 
energy  of  your  people  and  the  richness  of  your  country  would  have 
been  powerless  to  effect  this  change  without  the  resources  placed  at 
their  disposal  by  the  labours  of  men  of  science. 

I have  had  the  privilege  of  having  as  pupils  students  from  your 
Universities  as  well  as  from  those  of  New  Zealand,  Australia  and 
the  United  States,  and  have  thus  had  opportunities  of  comparing 
the  effect  on  the  best  men  of  the  educational  system  in  force  at 
your  Universities  with  that  which  prevails  in  the  older  English 
Universities.  As  the  result,  I have  come  to  the  conclusion  that 
there  is  a good  deal  in  the  latter  system  which  you  have  been  wise 
not  to  imitate.  The  chief  evil  from  which  we  at  Cambridge  suffer, 
and  which  you  have  avoided,  is,  I am  convinced,  the  excessive  com- 
petition for  scholarships  which  confronts  our  students  at  almoet 
every  stage  of  their  education.  The  colleges  in  the  University  of 
Cambridge  alone  give  more  than  £35,000  a year  in  scholarships  to 
undergraduates,  and  I suppose  the  case  is  much  the  same  at  Oxford. 
The  result  of  this  is  that  preparation  for  these  scholarships 
dominates  the  education  of  the  great  majority  of  the  cleverer  boys 
who  come  to  these  Universities.  The  preparation  for  the  scholar- 
ship too  often  means  that  about  two  years  before  the  examination 
the  boy  begins  to  specialise,  and  from  the  age  of  16  does  little  else 
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than  the  subject,  be  it  mathematics,  classics  or  natural  science,  for 
which  he  wishes  to  get  a scholarship  ; then,  on  entering  the  Univer- 
sity, he  spends  three  or  four  years  studying  the  same  subject  before 
he  takes  his  degree,  when  his  real  life  work  ought  to  begin.  How 
has  his  training  fitted  him  for  this  work  ? Though  he  has  acquired 
knowledge,  the  effect  of  studying  one  subject,  and  one  subject 
only,  for  so  long  a time,  is  too  often  to  dull  his  enthusiasm  for 
it,  and  he  begins  research  with  much  of  his  early  interest  and 
keenness  evaporated.  Now  there  is  hardly  any  quality  more 
essential  to  success  in  research  than  enthusiasm.  Research  is 
difficult,  laborious,  often  disheartening. 

I am  convinced  that  no  greater  evil  can  be  done  to  a young  man 
than  to  dull  his  enthusiasm.  In  a very  considerable  experience  of 
students  of  physics  beginning  research,  I have  met  with  more — 
many  more — failures  from  lack  of  enthusiasm  and  determination 
than  from  any  lack  of  knowledge  or  of  what  is  usually  known  as 
cleverness. 

The  premature  specialisation  fostered  by  the  preparation  for 
these  scholarships  injures  the  student  by  depriving  him  of  adequate 
literary  culture,  while  when  it  extends,  as  it  often  does,  to  special- 
isation in  one  or  two  branches  of  science,  it  retar  Is  the  progress  of 
science  by  tending  to  isolate  one  science  from  another.  The 
boundaries  between  the  sciences  are  arbitrary,  and  tend  to  dis- 
appear aB  science  progresses. 

Again,  the  specialisation  prevalent  in  schools  often  prevents 
students  of  science  from  acquiring  sufficient  knowledge  of  mathe- 
matics; it  is  true  that  most  of  those  who  study  physics  do  some 
mathematics,  but  I hold  that,  in  general,  they  do  not  do  enough, 
and  that  they  are  not  as  efficient  physicists  as  they  would  be  if  they 
had  a wider  knowledge  of  that  Bubject.  There  seems  at  present  a 
tendency  in  some  quarters  to  discourage  the  use  of  mathematics  in 
physics;  indeed,  one  might  infer,  from  the  statements  of  some 
writers  in  quasi-scientific  journals,  that  ignorance  of  mathematics 
is  almost  a virtue.  If  this  is  so,  then  surely  of  all  the  virtues  this 
is  the  easiest  and  most  prevalent. 

Two  points  of  view  are  better  than  one,  and  the  physicist  who 
is  also  a mathematician  possesses  a most  powerful  instrument  for 
scientific  research  with  which  many  of  the  greatest  discoveries  have 
been  made;  for  example,  electric  waves  were  discovered  by 
mathematics  long  before  they  were  detected  in  the  laboratory. 
He  has  also  at  his  command  a language  clear,  concise,  and  universal, 
and  there  is  no  better  way  of  detecting  ambiguities  and  dis- 
crepancies in  his  ideas  than  by  trying  to  express  them  in  this 
language.  Again,  it  often  happens  that  we  are  not  able  to 
appreciate  the  full  significance  of  some  physical  discovery  until 
we  have  subjected  it  to  mathematical  treatment,  when  we  find  that 
the  effect  we  have  discovered  involves  other  effects  which  have 
not  been  detected,  and  we  are  able  by  this  means  to  duplicate  the 
discovery. 

Pure  mathematicians  have  been  indebted  to  the  study  of  con- 
crete problems  for  the  origination  of  some  of  their  most  valuable 
conceptions.  Most  of  us  need  to  tackle  some  definite  difficulty 
before  our  minds  develop  whatever  powers  they  possess,  and  I think 
the  moral  to  be  drawn  is  that  we  should  aim  at  making  the  educa- 
tion in  our  schools  as  little  bookish  and  as  practical  and  concrete  as 
possible. 

It  is  possible  to  read  books,  to  pasB  examinations,  without  the 
higher  qualities  of  the  mind  being  called  into  play.  Indeed,  I 
doubt  if  there  is  any  process  in  which  the  mind  is  more  quiescent 
than  in  reading  without  interest. 

I think  it  was  Helmholtz  who  said  that  often  in  the  course  of  a 
research  more  thought  and  energy  were  spent  in  reducing  a 
refractory  piece  of  brass  to  order  than  in  devising  the  method  or 
planning  the  scheme  of  campaign.  This  constant  need  for  thought 
and  action  gives  to  original  research  in  any  branch  of  experimental 
science  great  educational  value  even  for  those  who  will  not  become 
professional  men  of  science.  I have  had  considerable  experience 
with  students  beginning  research  in  experimental  physics,  and  I 
have  always  been  struck  by  the  quite  remarkable  improvement  in 
judgment,  independence  of  thought  and  maturity  produced  by  a 
year’s  research.  Research  develops  qualities  which  are  apt  to 
atrophy  when  the  student  is  preparing  for  examinations,  and,  quite 
apart  from  the  addition  of  new  knowledge  to  our  store,  is  of  the 
greatest  importance  as  a meanB  of  education. 

It  is  the  practice  in  many  universities  to  make  special  provision 
for  the  reception  of  students  from  other  universities  who  wish  to 
do  original  research  or  to  study  the  more  advanced  parts  of  their 
subject,  and  considerable  numbers  of  such  students  migrate  from 
one  university  to  another.  I think  it  would  be  a good  thing  if  this 
practice  were  to  extend  to  students  at  an  earlier  stage  in  their 
career ; especially  should  I like  to  see  a considerable  intercharge 
of  Btudents  between  the  universities  in  the  Mother  Country  and 
those  in  the  Colonies. 

The  period  which  has  elapsed  since  the  Association  last  met  in 
Canada  has  been  one  of  almost  unparalleled  activity  in  many 
branches  of  pnysics,  and  many  new  and  unsuspected  properties  of 
matter  and  electricity  have  been  discovered.  The  history  of  this 
period  affords  a remarkable  illustration  of  the  effect  which  may  be 
produced  by  a single  discovery ; for  it  is,  I think,  to  the  discovery 
of  the  Rdntgen  rays  that  we  owe  the  rapidity  of  the  progress  which 
has  recently  been  made  in  physics.  A striking  discovery  like  that 
of  the  Rimtgen  rays  acts  much  like  the  discovery  of  gold  in  a 
sparsely  populated  country ; it  attracts  workers  who  come  in  the 
first  place  for  the  gold,  but  who  may  find  that  the  country  has  other 
products,  other  charms,  perhaps  even  more  valuable  than  the  gold 
itself.  The  country  in  which  the  gold  was  discovered  in  the  case 
of  the  Riintgen  rays  was  the  department  of  physics  dealing  with 
the  discharge  of  electricity  through  gases,  a subject  which,  almost 
from  the  beginning  of  electrical  science,  had*  attracted  a few 
enthusiastic  workers,  who  felt  convinced  that  the  key  to  unlock  the 


secret  of  electricity  was  to  be  found  in  a vacuum  tube.  It  is  not  to 
the  power  of  probing  dark  places,  important  though  this  is,  that  the 
influence  of  Rimtgen  rays  on  the  progress  of  science  has  mainly 
been  due ; it  is  rather  because  these  rays  make  gases,  and,  indeed 
solids  and  liquids,  through  which  they  pass  conductors  of 
electricity. 

The  study  of  gases  exposed  to  Rimtgen  rays  has  revealed  in  such 
gases  the  presence  of  particles  charged  with  electricity  ; some  of 
these  particles  are  charged  with  positive,  others  with  negative 
electricity. 

The  properties  of  these  particles  have  been  investigated  ■ we 
know  the  charge  they  carry,  the  speed  with  which  they  move  under 
an  elfctric  force,  the  rate  at  which  the  oppositely  charged  ones 
recombine,  and  these  investigations  have  thrown  a new  light  not 
only  on  electricity,  but  also  on  the  structure  of  matter. 

We  know  from  these  investigations  that  electricity,  like  matter 
is  mo.ecular  in  structure,  that  just  as  a quantity  of  hydrogen  is  a 
collection  of  an  immense  number  of  small  particles  called  mole- 
cules, so  a charge  of  electricity  is  made  up  of  a great  number  of 
small  charges,  each  of  a perfectly  definite  and  known  amount. 

The  great  advantage  of  the  electrical  methods  for  the  study  of 
the  properties  of  matter  is  due  to  fact  that  whenever  a particle  is 
electrified  it  is  very  easily  identified,  whereas  an  uncharged 
molecule  is  most  elusive ; and  it  is  only  when  these  are  present  in 
immense  numbers  that  we  are  able  to  detect  them. 

We  can  by  the  electrical  method  detect  the  presence  of  three  or 
four  charged  particles  in  a cubic  centimetre.  Rutherford  has 
shown  that  we  can  detect  the  presence  of  a single  a particle.  Now 
the  particle  is  a charged  atom  of  helium ; if  this  atom  had  been 
uncharged  we  should  have  required  more  than  a million  million  of 
them,  instead  of  one,  before  we  should  have  been  able  to  det»ct 
them. 

We  have  already  made  considerable  progress  in  the  task  of  dis- 
covering what  the  structure  of  electricity  is.  We  know  that 
negative  electricity  is  made  up  of  units,  all  of  which  are  of  the  same 
kind ; that  these  units  are  exceedingly  small  compared  with  even 
the  smallest  atom,  for  the  mass  of  the  unit  is  only  part  of  the 
mass  of  anatom  of  hydrogen;  that  its  radius  is  only  10- 18  centi- 
metre, and  that  these  units,  “ corpuscles  ” as  they  have  been  called 
can  be  obtained  from  all  substances.  The  size  of  these  corpuscles 
is  on  an  altogether  different  scale  from  that  of  atoms  ; the  volume 
of  a corpuscle  bears  to  that  of  the  atom  about  the  same  relation  as 
that  of  a speck  of  dust  to  the  volume  of  this  room.  Under  suitable 
conditions  they  move  at  enormous  speeds  which  approach  in  some 
instances  the  velocity  of  light.  The  whole  of  the  mass  of  the 
corpuscle  arises  from  its  charge. 

We  know  a great  deal  about  negative  electricity ; what  do  we 
know  about  positive  electricity  ? In  the  first  place,  we  find  that 
the  positive  particles— “ canalstrahlen  ’’—discovered  by  Dr.  Gold- 
stein, which  are  found  when  an  electric  discharge  passes  through 
a highly  rarefied  gas,  are,  when  the  pressure  is  very  low,  the  same, 
whatever  may  have  been  the  gas  in  the  vessel  to  begin  with. 

Some  experiments  made  lately  by  Wellisch,  in  the  Cavendish 
Laboratory,  strongly  support  the  vi,ew  that  there  is  a definite  unit 
of  positive  electricity  independent  of  the  gas  from  which  it  is 
derived.  These  and  similar  results  lead  to  the  conclusion  that  the 
atoms  of  the  different  chemical  elements  contain  definite  units 
of  positive  as  well  as  of  negative  electricity,  and  that  the  positive 
electricity,  like  the  negative,  is  molecular  in  structure. 

The  investigations  made  on  the  unit  of  positive  electricity  show 
that  it  is  of  quite  a different  kind  from  the  unit  of  negative.  The 
mass  of  the  negative  unit  is  exceedingly  small  compared  with  any 
atom ; the  only  positive  units  that  up  to  the  present  have  been 
detected  are  quite  comparable  in  mass  with  the  mass  of  an  atom  of 
hydrogen ; in  fact,  they  seem  to  equal  it.  This  makes  it  more 
difficult  to  be  certain  that  the  unit  of  positive  electricity  has  been 
isolated,  for  we  have  to  be  on  our  guard  against  its  being  a much 
smaller  body  attached  to  the  hydrogen  atoms  which  happen  to  be 
present  in  the  vessel.  If  the  positive  units  have  a much  greater 
mans  than  the  negative  ones,  they  ought  not  to  be  so  easily 
deflected  by  magnetic  forces  when  moving  at  equal  speeds;  and  in 
general  the  insensibility  of  the  positive  particles  to  the  influence  of 
a magnet  is  very  marked  ; though  there  are  cases  when  the  positive 
particles  are  much  more  readily  deflected,  and  these  have  been 
interpreted  as  proving  the  existence  of  positive  units  comparable 
in  mass  with  the  negative  ones.  I have  found,  however,  that 
in  these  cases  the  positive  particles  are  moving  very  slowly,  and 
that  the  ease  which  they  are  deflected  is  due  to  the  smallness  of 
the  velocity  and  not  to  that  of  the  mass.  At  present  the  smallest 
positive  electrified  particles  of  which  we  have  direct  experimental 
evidence  have  masses  comparable  with  that  of  an  atom  of 
hydrogen. 

A knowledge  of  the  mass  and  size  of  the  two  units  of  electricity, 
the  positive  and  the  negative,  would  give  us  the  material  for 
constructing  what  may  be  called  a molecular  theory  of  electricity, 
and  would  be  a starting-point  for  a theory  of  the  structure  of 
matter  ; for  the  most  natural  view  to  take,  as  a provisional 
hypothesis,  is  that  matter  is  just  a collection  of  positive  and 
negative  units  of  electricity,  and  that  the  forces  which  hold  atoms 
and  molecules  together,  the  properties  which  differentiate  one  kind 
of  matter  from  another,  all  have  their  origin  in  the  electrical  forces 
exerted  by  positive  and  negative  units  of  electricity,  grouped 
together  in  different  ways  in  the  atoms  of  the  different  elements. 

As  it  would  seem  that  the  units  of  positive  and  negative 
electricity  are  of  very  different  sizos,  we  must  regard  matter  as 
a mixture  containing  systems  of  very  different  types,  one  type 
corresponding  to  the  small  corpuscle,  the  other  to  the  large  positive 
unit. 

Since  the  energy  associated  with  a given  charge  is  greater  the 
smaller  the  body  on  which  the  charge  is  concentrated,  the  energy 
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stored  up  in  the  negative  corpuscles  will  be  far  greater  than  that 
stored  up  by  the  positive.  The  amount  of  energy  which  is  stored 
up  in  ordinary  matter  in  the  form  of  the  electrostatic  potential 
energy  of  its  corpuscles  is,  I think,  not  generally  realised.  All 
substances  give  out  corpuscles,  so  that  we  may  assume  that  each 
atom  of  a substance  contains  at  least  one  corpuscle.  From  the  size 
and  the  charge  on  the  corpuscle,  both  of  which  are  known,  we  find 
that  each  corpuscle  has  8 X 10~‘  ergs  of  energy ; this  is  on  the 
supposition  that  the  usual  expressions  for  the  energy  of  a charged 
body  hold  when,  as  in  the  case  of  a corpuscle,  the  charge  is  reduced 
to  one  unit.  Now,  in  one  gramme  of  hydrogen  there  are  about 
6 X 101’3  atoms,  so  if  there  is  only  one  corpuscle  in  each  atom,  the 
energy  due  to  the  corpuscles  in  a gramme  of  hydrogen  would  be 
48  X 10lt;  ergs,  or  11  x 10:’  calories.  This  is  more  than  seven 
times  the  heat  developed  by  one  gramme  of  radium,  or  by  the 
burning  of  5 tons  of  coal.  Thus  we  see  that  even  ordinary 
matter  contains  enormous  stores  of  energy  ; this  energy  is,  for- 
tunately, kept  fast  bound  by  the  corpuscles ; if,  at  any  time,  an 
appreciable  fraction  were  to  get  free,  the  earth  would  explode  and 
become  a gaseous  nebula. 

The  matter  of  which  I have  been  speaking  so  far  is  the  material 
which  builds  up  the  earth,  the  sun,  and  the  stars,  the  matter  studied 
by  the  chemist,  and  which  he  can  represent  by  a formula ; this 
matter  occupies,  however,  but  an  insignificant  fraction  of  the 
universe,  it  forms  but  minute  islands  in  the  great  ocean  of  the  ether, 
the  substance  with  which  the  whole  universe  is  filled. 

The  ether  is  not  a fantastic  creation  of  the  speculative 
philosopher  ; it  is  as  essential  to  us  as  the  air  we  breathe.  For  we 
must  remember  that  we  on  this  earth  are  not  living  on  our  own 
resources : we  are  dependent  from  minute  to  minute  upon  what  we 
are  getting  from  the  Bun,  and  the  gifts  of  the  sun  are  conveyed  to 
us  by  the  ether.  To  the  sun  we  owe  not  merely  night  and  day, 
springtime  and  harvest ; it  is  the  energy  of  the  sun,  stored  up  in 
coal,  in  waterfalls,  in  food,  that  practically  does  all  the  work  of  the 
world. 

How  great  is  the  supply  the  sun  lavishes  upon  us  becomes  clear 
when  we  consider  that  the  heat  received  by  the  earth  under  a high 
sun  and  a clear  sky  is  equivalent,  according  to  the  measurements 
of  Langley,  to  about  7,000  h.p.  per  acre.  Though  our  engineers 
have  not  yet  discovered  how  to  utilise  this  enormous  supply  of 
power,  they  will,  I have  not  the  slightest  doubt,  ultimately  succeed 
in  doing  so ; and  when  coal  is  exhausted  and  our  water-power 
inadequate,  it  may  be  that  this  is  the  source  from  which  we  shall 
derive  the  energy  necessary  for  the  world’s  work.  When  that  comes 
about,  our  centres  of  industrial  activity  may  perhaps  be  transferred 
to  the  burning  deserts  of  the  Sahara,  and  the  value  of  land  may  be 
determined  by  its  suitability  for  the  reception  of  traps  to  catch 
sunbeams. 

This  energy,  in  the  interval  between  its  departure  from  the  sun 
and  its  arrival  at  the  earth,  must  be  in  the  space  between  them. 
Thus  this  space  must  contain  something  which,  like  ordinary  matter, 
can  store  up  energy,  which  can  carry  at  an  enormous  pace  the  energy 
associated  with  light  and  heat,  and  which  can,  in  addition,  exert 
the  enormous  stresses  necessary  to  keep  the  earth  circling  round  the 
sun  and  the  moon  round  the  earth. 

The  study  of  this  all-pervading  substance  is,  perhaps,  the  most 
fascinating  and  important  duty  of  the  physicist. 

Or.  the  electromagnetic  theory  of  light,  now  universally 
accepted,  the  energy  streaming  to  the  earth  travels  through  the 
ether  in  electric  waves ; thus  practically  the  whole  of  the  energy 
at  our  disposal  has,  at  one  time  or  another,  been  electrical  energy. 
The  ether  muBt,  then,  be  the  seat  of  electrical  and  magnetic  forces. 
We  know,  thanks  to  the  genius  of  Clerk  Maxwell,  the  founder  and 
inspirer  of  modem  electrical  theory,  the  equations  which  express 
the  relation  between  these  forces ; although,  for  some  purposes, 
these  are  all  we  require,  yet  they  do  not  tell  us  very  much  about  the 
nature  of  the  ether. 

Is  the  ether  dense  or  rare  ? Has  it  a structure  ? Is  it  at  rest 
or  in  motion?  are  some  of  the  questions  which  force  themselves 

upon  us. 

Let  us  consider  some  of  the  facts  known  about  the  ether.  When 
light  falls  on  a body  and  is  absorbed  by  it,  the  body  is  pushed 
forward  in  the  direction  in  which  the  light  is  travelling,  and  if  the 
body  is  free  to  move  it  is  set  in  motion  by  the  light.  Now  it  is  a 
fundamental  principle  of  dynamics  that  when  a body  is  Bet  moving 
in  a certain  direction,  or,  to  use  the  language  of  dynamics,  acquires 
momentum  in  that  direction,  some  other  mass  must  lose  the  same 
amount  of  momentum  ; in  other  words,  the  amount  of  momentum 
in  the  universe  is  constant.  Thus  when  the  body  is  pushed  forward 
by  the  light  some  other  system  must  have  lost  the  momentum  the 
body  acquires,  and  the  only  other  system  available  is  the  wave  of 
light  falling  on  the  body ; hence  we  conclude  that  there  must 
have  been  momentum  in  the  wave  in  the  direction  in  which  it  is 
travelling.  Momentum,  however,  implies  mass  in  motion.  We 
conclude,  then,  that  in  the  ether  through  which  the  wave  is  moving 
there  is  mass  moving  with  the  velocity  of  light.  The  experiments 
made  on  the  pressure  due  to  light  enable  us  to  calculate  this  mass, 
and  we  find  that  in  a cubic  kilometre  of  ether  carrying  light  as 
intense  as  sunlight  is  at  the  surface  of  the  earth,  the  mass  moving 
is  only  about  one-fifty-millionth  of  a milligramme.  We  must  be 
careful  not  to  confuse  this  with  the  mass  of  a cubic  kilometre  of 
ether  ; it  is  only  the  mass  moved  when  the  light  passes  through  it; 
the  vast  majority  of  the  ether  is  left  undisturbed  by  the  light. 
Now,  on  the  electromagnetic  theory  of  light,  a wave  of  light  may 
be  regarded  as  made  up  of  groups  of  lines  of  electric  force  moving 
with  the  velocity  of  light ; and  if  we  take  this  point  of  view  we 
can  prove  that  the  mass  of  ether  per  cubic  centimetre  carried  along 
is  proportional  to  the  energy  possessed  by  these  lines  of  electric 
force  per  cubic  centimetre,  divided  by  the  square  of  the  velocity  of 
light.  But  though  lines  of  electric  force  carry  some  of  the  ether 


along  with  them  as  they  move,  the  amount  so  carried,  even  in  the 
strongest  electric  fields  we  can  produce,  is  but  a minute  fraction  of 
the  ether  in  their  neighbourhood. 

This  is  proved  by  an  experiment  made  by  Sir  Oliver  Lodge  in 
which  light,  was  made  to  travel  through  an  electric  field  in  rapid 
motion.  If  the  electric  field  had  carried  the  whole  of  the  ether 
with  it,  the  velocity  of  the  light  would  have  been  increased  by  the 
velocity  of  the  electric  field.  As  a matter  of  fact  no  increase  what- 
ever could  be  detected,  though  it  would  have  been  registered  if  it 
had  amounted  to  one-thousandth  part  of  that  of  the  field. 

The  ether  carried  along  by  a wave  of  light  must  be  an  exceed- 
ingly small  part  of  the  volume  through  which  the  wave  is  spread. 
Part  of  this  volume  are  in  motion,  but  by  far  the  greater  part  is  at 
rest ; thus  in  the  wave  front  there  cannot  be  uniformity,  at  some 
parts  the  ether  is  moving,  at  others  it  is  at  rest — in  other  words, 
the  wave  front  must  be  more  analogous  to  bright  specks  on  a dark 
ground  than  to  a uniformly  illuminated  surface. 

The  place  where  the  density  of  the  ether  carried  along  by  an 
electric  field  rises  to  its  highest  value  is  close  to  a corpuscle,  for 
round  the  corpuscles  are  by  far  the  strongest  electric  fields  of  which 
we  have  any  knowledge.  We  know  the  mass  of  the  corpuscle, 
we  know  from  Kaufmann’s  experiments  that  this  arises  entirely 
from  the  electric  charge,  and  is  therefore  due  to  the  ether  carried 
along  with  the  corpuscle  by  the  lines  of  force  attached  to  it. 

A simple  calculation  shows  that  one-half  of  this  mass  is  contained 
in  a volume  seven  times  that  of  a corpuscle.  Since  we  know  the 
volume  of  the  corpuscle  as  well  as  the  mass,  we  can  calculate  the 
density  of  the  ether  attached  to  the  corpuscle ; doing  so,  we  find  it 
amounts  to  the  prodigious  value  of  about  5 X 1010,  or  about  2,000 
million  times  that  of  lead.  Sir  Oliver  Lodge,  by  somewhat 
different  considerations,  has  arrived  at  a value  of  the  same  order  of 
magnitude. 

Thus  around  the  corpuscle  ether  must  have  an  extravagant 
density;  whether  the  density  is  as  great  as  this  in  other  places 
depends  upon  whether  the  ether  is  compressible  or  not.  If  it  is 
compressible,  then  it  may  be  condensed  round  the  corpuscles,  and 
there  have  an  abnormally  great  density  ; if  it  is  not  compressible, 
then  the  density  in  free  space  cannot  be  less  than  the  number  I 
have  just  mentioned. 

With  respect  to  this  point  we  must  remember  that  the  forces 
acting  on  the  ether  close  to  the  corpuscle  are  prodigious.  If  the 
ether  were,  for  example,  an  ideal  gas  whose  density  increased  in 
proportion  to  the  pressure,  however  great  the  pressure  might  be, 
then  if,  when  exposed  to  the  pressures  which  exist  in  some 
directions  close  to  the  corpuscle,  it  had  the  density  stated  above, 
its  density  under  atmospheric  pressure  would  only  be  about 
8 X 1CMG,  or  a cubic  kilometre  would  have  a mass  less  than  a 
gramme  ; so  that  instead  of  being  almost  incomparably  denser  than 
lead,  it  would  be  almost  incomparably  rarer  than  the  lightest  gas. 

I do  not  know  at  present  of  any  effect  which  would  enable  us  to 
determine  whether  ether  is  compressible  or  not.  And  although  at 
first  sight  the  idea  that  we  are  immereed  in  a medium  almost 
infinitely  denser  than  lead  might  seem  inconceivable,  it  is  not  so  if 
we  remember  that  in  all  probability  matter  is  composed  mainly  of 
holes.  We  may,  in  fact,  regard  matter  as  possessing  a bird-cage 
kind  of  structure  in  which  the  volume  of  the  ether  disturbed  by  the 
wires  when  the  structure  is  moved  is  infinitesimal  in  comparison 
with  the  volume  enclosed  by  them.  If  we  do  this,  no  difficulty 
arises  from  the  great  density  of  the  ether  ; all  we  have  to  do  is  to 
increase  the  distance  between  the  wires  in  proportion  as  we  increase 
the  density  of  the  ether. 

Let  us  new  consider  how  much  ether  is  carried  along  by  ordinary 
matter,  and  what  effects  this  might  be  expected  to  produce. 

The  simplest  electrical  system  we  know,  an  electrified  sphere,  has 
attached  to  it  a mass  of  ether  proportional  to  its  potential  energy, 
and  such  that  if  the  mass  were  to  move  with  the  velocity  of  light 
its  kinetic  energy  would  equal  the  electrostatic  potential  energy  of 
the  particle.  This  result  can  be  extended  to  any  electrified  system, 
and  it  can  be  shown  that  such  a system  binds  a mass  of  the  ether 
proportional  to  its  potential  energy.  Thus  a part  of  the  mass  of 
any  system  is  proportional  to  the  potential  energy  of  the  system. 

The  question  now  arises,  Does  this  part  of  the  mass  add 
anything  to  the  weight  of  the  body  ? If  the  ether  were  not 
subject  to  gravitational  attraction  it  (certainly  would  not;  and 
even  if  the  ether  were  ponderable,  we  might  expect  that  as  the 
mass  is  swimming  in  a sea  of  ether  it  would  not  increase  the 
weight  of  the  body  to  which  it  is  attached.  But  if  it  does 
not,  then  a body  with  a large  amount  of  potential  energy 
may  have  an  appreciable  amount  of  its  mass  in  a form  which 
does  not  increase  its  weight,  and  thus  the  weight  of  a given  mass 
of  it  may  be  less  than  that  of  an  equal  mass  of  some  substance 
with  a smaller  amount  of  potential  energy.  Thus  the  weights  of 
equal  masses  of  these  substances  would  be  different.  Now,  experi- 
ments with  pendulums,  as  Newton  pointed  out,  enable  us  to 
determine  with  great  accuracy  the  weights  of  equal  masses  of 
different  substances.  Newton  himself  made  experiments  cf  this 
kind,  and  found  that  the  weights  of  equal  masses  were  the  same 
for  all  the  majerials  he  tried.  Bessel,  in  1830,  made  some  experi- 
ments on  this  subject  which  are  still  the  most  accurate  we  possess, 
and  he  showed  that  the  weights  of  equal  masses  of  lead,  silver,  iron, 
braes  did  not  differ  by  as  much  as  one  part  in  60,000. 

The  substances  tried  by  Newton  and  Bessel  did  not,  however, 
include  any  of  those  substances  which  possess  the  marvellous 
power  of  radio-activity;  the  discovery  of  these  came  much  later, 
and  is  one  of  the  most  striking  achievements  of  modern  physics. 

These  radio  active  substances  are  constantly  giving  out  large 
quantities  of  heat,  presumably  at  the  expense  of  their  potential 
energy ; thus  when  these  substances  reach  their  final  non-radio- 
active  state  their  potential  energy  must  be  Icbs  than  when  they 
were  radio-active.  Prof.  Rutherford’s  measurements  show  that 
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the  energy  emitted  by  one  gramme  of  radium  in  the  course  of  its 
degradation  to  non-radio  active  forms  is  equal  to  the  kinetic 
energy  of  a mass  of  ^th  of  a milligramme  moving  with  the 
velocity  of  light. 

This  energy,  according  to  the  rule  I have  stated,  corresponds  to 
a mass  of  -j^th  of  a milligramme  of  the  ether,  and  thus  a gramme 
of  radium  in  its  radio-active  state  must  have  at  least  jJjth  of  a 
milligramme  more  of  ether  attached  to  it  than  when  it  has  been 
degraded  into  the  non-radio-active  forms.  Thus  if  this  ether  does 
not  increase  the  weight  of  the  radium,  the  ratio  of  mass  to  weight 
for  radium  would  be  greater  by  about  one  part  in  13,000  than  for 
its  non-radio-active  products. 

I attempted  several  years  ago  to  find  the  ratio  of  mass  to  weight 
for  radium  by  swinging  a little  pendulum,  the  bob  of  which  was 
made  of  radium.  I had  only  a small  quantity  of  radium,  and  was 
not,  therefore,  able  to  attain  any  great  accuracy.  I found  that  the 
difference,  if  any,  in  the  ratio  of  the  mass  to  weight  between 
radium  and  other  substances  was  not  more  than  one  part  in  2,0C0. 
Lately  we  have  been  using  at  the  Cavendish  Laboratory  a pen- 
dulum whess  bob  was  filled  with  uranium  oxide.  We  have  got 
good  reasons  for  supposing  that  uranium  is  a parent  of  radium,  so 
that  the  great  potential  energy  and  large  ethereal  mass  possessed 
by  the  radium  will  be  also  in  the  uranium  ; the  experiments  are 
not  yet  completed.  It  is,  perhaps,  expecting  almost  too  much  to 
hope  that  the  radio-active  substances  may  add  to  the  great  ser- 
vices they  have  already  done  to  science  by  furnishing  the  first  case 
in  which  there  is  some  differentiation  in  the  action  of  gravity. 

As  our  knowledge  of  the  properties  of  light  has  progressed  we 
have  been  driven  to  recognise  that  the  ether,  when  transmitting 
light,  possesses  properties  which,  before  the  introduction  of  the 
electromagnetic  theory,  would  have  been  thought  to  be  peculiar  to 
an  emission  theory  of  light  and  to  be  fatal  to  the  theory  that  light 
consists  of  undulations. 

Take,  for  example,  the  pressure  exerted  by  light.  This  would 
follow  as  matter  of  course  if  we  supposed  light  to  be  small  particles 
moving  with  great  velocities,  for  these,  if  they  struck  against  a 
body,  would  manifestly  tend  to  push  it  forward,  while  on  the  undu- 
latory  theory  there  seemed  no  reason  why  any  effect  of  this  kind 
should  take  place. 

Indeed,  in  1792,  this  very  point  was  regarded  as  a test  between 
the  theories,  and  Bennet  made  experiments  to  Bee  whether  or  not 
he  could  find  any  traces  of  this  pressure.  We  now  know  that  the 
pressure  is  there,  and  if  Bennet’s  instrument  had  been  more  sensi- 
tive he  must  have  observed  it.  It  is  perhaps  fortunate  that  Bennet 
had  not  at  his  command  more  delicate  apparatus.  Had  he  dis- 
covered the  pressure  of  light,  it  would  have  shaken  confidence  in 
the  undulatory  theory  and  checked  that  magnificent  work  at  the 
beginning  of  the  last  century  which  so  greatly  increased  our  know- 
ledge of  optics. 

I now  pass  to  a very  brief  consideration  of  one  of  the  most 
important  and  interesting  advances  ever  made  in  physics,  and  in 
which  Canada,  as  the  place  of  the  labours  of  Profs.  Rutherford  and 
Soddy,  has  taken  a conspicuous  part.  I mean  the  discovery  and 
investigation  of  radio-activity.  Radio-activity  was  brought  to  light 
by  the  Routgen  rays.  One  of  the  many  remarkable  properties  of 
these  rays  is  to  excite  phosphorescence  in  certain  substances, 
including  the  salts  of  uranium,  when  they  fall  upon  them.  Since 
Rnitgen  rays  produce  phosphorescence,  it  occurred  to  Becquerel  to 
try  whether  phosphorescence  would  produce  Rfiitgen  rays.  He 
took  some  uranium  salts  which  had  been  made  to  phosphoresce  by 
exposure,  not  to  Ri.atgen  rays  but  to  sunlight,  tested  them,  and 
found  that  they  gave  out  rays  possessing  properties  similar  to 
Riiatgen  rays.  Further  investigation  showed,  however,  that  to  get 
these  rays  it  was  not  necessary  to  make  the  uraDium  phosphoresce, 
that  the  salts  were  just  as  active  if  they  had  been  kept  in  the  dark. 
It  thu3  appeared  that  the  property  was  due  to  the  metal  and  not  to 
the  phosphorescence,  and  that  uranium  and  its  compounds  possessed 
the  power  of  giving  out  rays  which,  like  Rdntgen  rays,  affect  a 
photographic  plate,  make  certain  minerals  phosphoresce,  and  make 
gase3  through  which  they  pass  conductors  of  electricity. 

Shortly  after  Bacquerel’s  discovery  of  uranium,  Schmidt  found 
that  thorium  possessed  similar  properties.  Then  Monsieur  and 
Madame  Curie,  after  a most  difficult  and  laborious  investigation, 
discovered  two  new  substances,  radium  and  polonium,  possessing 
this  property  to  an  enormously  greater  extent  than  either  thorium 
or  uranium,  and  this  was  followed  by  the  discovery  of  actinium  by 
Debierne.  Now  the  researches  of  Rutherford  and  others  have  led 
to  the  discovery  of  so  many  new  radio-active  substances  that  any 
attempts  at  christening  seems  to  have  been  abandoned,  and  they 
are  denoted,  like  policemen,  by  the  letters  of  the  alphabet. 

Mr.  Campbell  has  recently  found  that  potassium,  though  far 
inferior  in  this  respect  to  any  of  the  substances  I have  named, 
emits  an  appreciable  amount  of  radiation,  the  amount  depending 
only  on  the  quantity  of  potassium,  and  being  the  same  whatever 
the  source  from  which  the  potassium  is  obtained  or  whatever  the 
elements  with  which  it  may  be  in  combination. 

The  radiation  emitted  by  these  substances  is  of  three  types  known 
as  a p and  7,  rays  The  a rays  have  been  shown  by  Rutherford  to 
be  positively  electrified  atoms  of  helium,  moving  with  speeds  which 
reach  up  to  about  one-tenth  of  the  velocity  of  light.  The  p rays 
are  negatively  electrified  corpuscles,  moving  in  some  cases  with 
very  nearly  the  velocity  of  light  itself,  while  the  7 rays  are  un- 
electrified, and  are  analogous  to  the  Rbntgen  rays. 

The  radio- activity  of  uranium  was  shown  by  Crookes  to  arise 
from  something  mixed  with  the  uranium,  and  which  differed 
sufficiently  in  properties  from  the  uranium  itself  to  enable  it  to  be 
separated  by  chemical  analysis.  He  took  some  uranium,  and  by 
1 hemical  treatment  separated  it  into  two  portions,  one  of  which 
was  radio  active  and  the  other  not. 

Next  Becquerel  found  that  if  these  two  portions  were  kept  for 


several  months,  the  part  which  was  not  radio-active  to  begin  with 
regained  radio-activity,  while  the  part  which  was  radio-active  to 
begin  with  had  lost  its  radio-activity.  These  effects  and  many 
others  receive  a complete  explanation  by  the  theory  of  radio-active 
change  which  we  owe  to  Rutherford  and  Soddy. 

According  to  this  theory,  the  radio-active  elements  are  not  per- 
manent, but  are  gradually  breaking  up  into  elements  of  lower 
atomic  weight ; uranium,  for  example,  is  slowly  breaking  up,  one 
ot  the  products  being  radium,  while  radium  breaks  up  into  a radio- 
active gas  called  radium  emanation,  the  emanation  into  another 
radio-active  substance,  and  so  on,  and  that  the  radiations  are  a 
kind  of  swan’s  song  emitted  by  the  atoms  when  they  pass  from  one 
form  to  another  ; that,  for  example,  it  is  when  a radium  atom 
breaks  up  and  an  atom  of  the  emanation  appears  that  the  rays 
which  constitute  the  radio-activity  are  produced. 

Thus,  on  this  view  the  atoms  of  the  radio  active  elements  are  not 
immortal,  they  perish  after  a life  whose  average  value  ranges  from 
thousands  of  millions  of  years  in  the  ciise  of  uranium  to  a second  or 
so  in  the  case  of  the  gaseous  emanation  from  actinium. 

When  the  atoms  pass  from  one  state  to  another  they  give  out 
large  stores  of  energy,  thus  their  descendants  do  not  inherit  the 
whole  of  their  wealth  of  stored-up  energy,  the  estate  becomes  less 
and  less  wealthy  with  each  generation;  we  find,  in  fact,  that  the 
politician,  when  he  imposes  death  duties,  is  but  imitating  a pro- 
cess which  has  been  going  on  for  ages  in  the  case  of  these  radio- 
active substances. 

Many  points  of  interest  arise  when  we  consider  the  rate  at  which 
the  atoms  of  radio  active  substance  disappear.  Rutherford  has 
shown  that  whatever  be  the  age  of  these  atoms,  the  percentage  of 
atoms  which  disappear  in  one  second  is  always  the  same  ; another 
way  of  putting  it  is  that  the  expectation  of  life  of  an  atom  is 
independent  of  its  age— that  an  atom  of  radium  1,000  years  old  is 
just  as  likely  to  live  for  another  thousand  years  as  one  just  sprung 
into  existence.  8 

Now  this  would  bs  the  case  if  the  death  of  the  atom  were  due  to 
something  from  outside  which  struck  old  and  youDg  indis- 
criminately ; in  a battle,  for  example,  the  chance  of  being  shot  is 
the  same  for  old  and  young ; so  that  we  are  inclined  at  first  to 
look  to  something  coming  from  outside  as  the  cause  why  an  atom 
of  radium,  for  example,  suddenly  changes  into  an  atom  of  the 
emanation.  But  here  we  are  met  with  the  difficulty  that  no 
changes  in  the  external  conditions  that  we  have  as  yet  been  able  to 
produce  have  had  any  effect  on  the  life  of  the  atom  ; as  far  as  we 
know  at  present  the  life  of  a radium  atom  is  the  same  at  the 
temperature  of  a furnace  as  at  that  of  liquid  air -it  is  not  altered 
by  surrounding  the  radium  by  thick  screens  of  lead  or  other  dense 
materials  to  ward  off  radiation  from  outside,  and  what  to  my  mind  is 
especially  significant,  it  is  the  same  when  the  radium  is  in  the  most- 
concentrated  form,  when  its  atoms  are  exposed  to  the  vigorous 
bombardment  from  the  rays  given  off  by  the  neighbouring  atoms, 
as  when  it  is  in  the  most  dilute  solution,  when  the  rays  are  absorbed 
by  the  water  which  separates  one  atom  from  anotfier.  This  last 
result  seems  to  me  to  make  it  somewhat  improbable  that  we  shall 
be  able  to  split  up  the  atoms  of  the  non-radio  active  elements 
by  exposing  them  to  the  radiation  from  radium ; if  this  radiation 
is  unable  to  affect  the  unstable  radio-active  atoms,  it  is  somewhat 
unlikely  that  it  will  be  able  to  affect  the  much  more  stable  non- 
radio-active elements. 

The  evidence  we  have  at  present  is  against  a disturbance  coming 
from  outside  breaking  up  the  radio-active  atoms,  and  we  must 
therefore  look  to  some  process  of  decay  in  the  atom  itself ; but  if 
this  is  the  case,  how  are  we  to  reconcile  it  with  the  fact  that  the 
expectation  of  life  of  an  atom  does  not  diminish  as  the  atom  gets 
older  ? We  can  do  this  if  we  suppose  that  the  atoms  when  they  are 
first  produced  have  not  all  the  same  strength  of  constitution,  that, 
some  are  more  robu3t  than  others,  perhap3  because  they  contain 
more  intrinsic  energy  to  begin  with,  and  will  therefore  have  a 
longer  life.  Now,  if  when  the  atoms  are  first  produced  there  are 
some  which  will  live  for  one  year,  some  for  ten,  some  for  a thousand, 
and  so  on ; and  if  lives  of  all  durations,  from  nothing  to  infinity, 
are  present  in  such  proportion  that  the  number  of  atoms  which 
will  live  longer  than  a certain  number  of  years  decreases  in  a 
constant  proportion  for  each  additional  year  of  life,  we  can  easily 
prove  that  the  expectation  of  life  of  an  atom  will  be  the  same  what- 
ever its  age  may  be.  On  this  view  the  different  atoms  of  a radio- 
active substauce  are  not,  in  all  respects,  identical. 

The  energy  developed  by  radio-active  substances  is  exceedingly 
large,  one  gramme  of  radium  developing  neatly  as  much  energy  as 
would  be  produced  by  burning  a ton  of  coal.  This  energy  is  mainly 
in  the  a particles,  the  positively  charged  helium  atoms  which  are 
emitted  when  the  change  in  the  atom  takes  place;  if  this  energy 
were  produced  by  electrical  forces  it  would  indicate  that  the 
helium  atom  had  moved  through  a potential  difference  of  about  two 
million  volts  on  its  way  out  of  the  atom  of  radium.  The  source  of 
this  energy  is  a problem  of  the  deepest  interest;  if  it  arises  from 
the  repulsion  of  similarly  electrified  systems  exerting  forces  vary- 
ing inversely  as  the  square  of  the  distance,  then  to  get  the  requisite 
amount  of  energy  the  systems,  if  their  charges  were  comparable 
with  the  charge  on  the  a particle,  could  not  when  they  started  be 
further  apart  than  the  radius  of  a corpuscle,  10~l:t  cm.  If  we  suppose 
that  the  particles  do  not  acquire  this  energy  at  the  explosion,  but 
that  before  they  are  shot  out  of  the  radium  atom  they  move  in 
circles  inside  this  atom  with  the  speed  with  which  they  emerge, 
the  forces  required  to  prevent  particles  moving  with  this  velocity 
from  flying  off  at  a tangent  are  so  great  that  finite  charges  of  elec- 
tricity could  only  produce  them  at  distances  comparable  with  the 
radius  of  a corpuscle. 

One  method  by  whioh  the  requisite  amount  of  energy  could  be 
obtained  is  suggested  by  the  view  to  whioh  I have  already  alluded 
— that  in  the  atom  we  have  electrified  systems  of  very  differen 
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tones,  one  small  the  other  large  ; the  radius  of  one  type  is  compar- 
able with  10-ls  cm.,  that  of  the  other  is  about  100,000  times  greater. 
The  electrostatic  potential  energy  in  the  smaller  bodies  is  enor- 
mously greater  than  that  in  the  larger  ones  ; if  one  of  these  small 
bodies  were  to  explode  and  expand  to  the  size  of  the  larger  ones,  we 
should  have  a liberation  of  energy  large  enough  to  endow  an  a 
t> article  with  the  energy  it  possesses.  Is  it  possible  that  the  positive 
units  of  electricity  were,  to  begin  with,  quite  as  small  as  the 
negative,  but  while  in  the  course  of  ages  most  of  these  have  passed 
from  the  smaller  stage  to  the  larger,  there  are  some  smaU  ones 
still  lingering  in  radio-active  substances,  and  it  is  the  explosion  of 
these  which  liberates  the  energy  set  free  during  radio  active 

tr^The° phy siohogical  and  medical  properties  of  the  rays  emitted  by 
radium  form  a field  of  J research  in  which  enough]  has  already  been 
done  to  justify  the  hope  that  it  may  lead  to  considerable  alleviation 
of  human  suffeiing.  It  seems  quite  definitely  established  that,  for 
some  diseases,  notably  rodent  ulcer,  treatment  with  these  rays  has 
produced  remarkable  cures;  it  is  imperative,  lest  we  shouid  be 
passing  over  a means  of  saving  life  and  health,  that  the  subject 
Should  be  investigated  inl'a  much  more  systematic  and  extensive 
manner  than  there  has  yet  been  either  time  or  material  for.  Radium 
is  however,  so  costly  that  few  hospitals  could  afiord  to  undertake 
pioneering  work  of  this  kind.  Fortunately,  however  through  the 
generosity  of  Sir  Ernest  Cassel  and  Lord  Iveagb  a Radium  Insti- 
tute, under  the  patronage  of  His  Majesty  the  King,  has  been  founded 
in  London  for  the  study  of  the  medical  properties  of  radium  and  for 
the  treatment  of  patients  suffering  from  diseases  for  which  radium 

iS  The  new  disooveries  made  in  physics  in  the  last  few  years,  and 
the  ideas  and  potentialities  suggested  by  them,  have  had  an  effect 
upon  the  workers  in  that  subject  akin  to  that  produced  in  litera- 
ture by  the  Renaissance.  Enthusiasm  has  been  quickened,  and 
there  is  a hopeful,  youthful,  perhaps  exuberant,  spirit  abroad  which 
leads  men  to  make  with  confidence  experiments  which  would  have 
been  thought  fantastic  20  years  ago.  It  has  quite  dispelled  the 
pessimistic  feeling,  not  uncommon  at  that  time,  that . all  the 
interesting  things  had  been  discovered,  and  all  that  was  left  was  to 
alter  a decimal  or  two  in  some  physical  constant.  There  never 
was  any  justification  for  this  feeling,  there  never  were  any  signs  of 
an  approach  to  finality  in  science.  The  sum  of  knowledge  is  at 
present,  at  any  rate,  a diverging  not  a converging  series.  As  we 
conquer  peak  after  peak  we  see  in  front  of  us  regions 
interest  and  beauty,  but  we  do  not  see  our  goal,  we  do  not  see  the 
horizon;  in  the  distance  tower  Btill  higher  peaks,  which  will  yield 
to  those  who  ascend  them  still  wider  prospects,  and  deepen  the 
feeling,  whose  truth  is  emphasised  by  every  advance  m science, 
that  “ Great  are  the  Works  of  the  Lord.” 


of  the  normal  cell.  The  purification  of  the  zinc  and  cadmium 
salts  is  not  so  important,  and  as  the  processes  are  somewhat 
tedious,  especially  in  the  case  of  cadmium  sulphate,  it  is  interesting 
to  see  what  accuracy  may  be  obtained  with  various  samples  of 
chemically  pure  commercial  sulphates.  It  was  found  that  no  Clark 
cell  made  with  this  modification  differed  by  more  than  50  micro- 
volts from  the  mean  of  our  normal  cells,  while  no  Weston  cell 
differed  by  more  than  100  microvolts.  Such  cells  are  therefore 
sufficiently  accurate  for  all  practical  work. 

The  presence  of  basic  oxide,  oil  or  small  quantities  of  organic 
impurities  was  found  to  exert  only  a very  small  influence  on  the 
electromotive  force. 

III.  The  Relative  Value  of  Cells  set  up  according  to  the  Board  of 
Trade  Specifications  and  those  set  up  according  to  the  Specifications  of 
Wolff  and  Watei-s. 

Ten  Clark  cells  of  the  old  “test-tube  crystal”  type  were  prepared 
from  a number  of  different  samples  of  chemically  pure  commercial 
materials,  for  the  purpose  of  ascertaining  how  much  they  differed 
in  voltage  from  those  set  up  according  to  the  modern  specifications. 
The  average  electromotive  force  of  these  cells  during  the  first  75 
days,  neglecting  the  first  day,  was  0'31  millivolts  higher  than  the 
mean  of  our  normal  cells.  The  average  deviation  of  these  cells 
from  their  own  mean  was  considerable,  about  0 0G  millivolt,  which 
suggests  that  there  might  be  a possible  variation  of  three  or  four  in 
the  last  figure  of  the  mean  for  different  batches  of  10  cells  set  up 
with  different  materials.  It  is  therefore  in  good  agreement  with 
the  value  (0'00030  volt)  given  by  Wolff  and  Waters. 

IV.  The  Ratio  of  the  Electromotive  Force  of  the  Weston  Cell  to  that 

of  the  Clark.  , , . . , . 

The  determination  of  this  ratio,  which  had  also  been  obtained  at 
the  Bureau  of  Standards,  wai  made  with  the  object  of  furnishing  a 
further  check  on  the  reliability  of  the  comparison  between  our  cells 
and  those  of  the  Bureau,  and  to  give  added  assurance  that  no  errors 
had  been  introduced  by  transportation.  . 

Five  Clark  cells  were  connected  in  series  and  placed  in  opposi- 
tion  to  seven  Westons  similarly  connected.  The  difference  between 
the  two  sets  was  then  measured  on  a Kelvin- Varley  slide  by  the 
usual  potentiometer  method. 

The  ratio  obtained  was  0 716,953,  which  differs  from  the  ratio 
0716  958,  determined  by  Wolff  and  Waters,  by  only  seven  parts  in 
a million.  This  difference,  small  as  it  is,  is  entirely  accounted  for 
by  the  small  differences,  as  ascertained  by  direct  comparison 
between  our  cells  and  those  made  at  the  Bureau  of  Standards. 


BUSINESS  NOTES. 


On  Clark  and  Weston  Standard  Cells. 


By  H.  L.  Bronson,  Ph.D.,  Assistant  Professor  of  Physics,  and 

A.  N.  Shaw,  B.A.,  Demonstrator  of  Physics,  McGill  University, 

Montreal.  , . . 

{Abstract — Section  A — Winnipeg .) 

This  paper  deals  mainly  with  the  accuracy  and  reproducibility  of 
Clark  and  Weston  cells,  and  it  is  hoped  that  it  may  throw  further 
light  on  the  value  of  the  cell  as  one  of  the  two  legal  electrical 

standards.  . ,, 

The  work  has  been  very  much  facilitated  by  the  courtesy  of  the 
Bureau  of  Standards  at  Washington,  where  one  of  the  authors,  at 
the  suggestion  of  Dr.  H.  T.  Barnes,  spent  some  time  in  the  summer 
vacation  of  1908  in  studying  the  construction  of  modem  standard 
cells.  At  the  invitation  of  Dr.  F.  A.  Wolff,  we  have  been  glad  to 
actively  co-operate  with  the  Bureau  in  the  work  it  baB  been  doing 
along  these  lines. 

I.  The  Reproducibility  of  the  Cells  when  prepared,  according  to  the 
Specifications  of  Wolff  and  Waters. 

The  mean  of  15  Clark  cells  made  in  this  way  differed,  a few 
weeks  after  their  construction,  from  the  mean  of  the  reference  cells 
of  the  Bureau  of  Standards  by  less  than  14  microvolts.  The  average 
deviation  of  our  cells  from  their  own  mean  was  not  more  than  13, 
while  the  maximum  deviation  was  only  31  microvolts. 

In  the  case  of  the  Weston  cells  the  figures  were  similar,  but 
showed  somewhat  better  agreement  in  every  case ; the  difference 
between  the  mean  of  13  cells  and  the  mean  of  the  reference  cells  at 
the  Bureau  of  Standards  being  in  this  case  4 microvolts,  the  average 
deviation  of  the  cells  from  their  own  mean  being  8,  and  the  maxi- 


mum deviation  being  22.  . 

Some  of  the  Clark  and  Weston  cells  were  made  in  Washington 
by  one  of  the  writers,  and  subsequently  transported  to  Montreal. 
A means  of  direct  comparison  with  the  values  of  the  cells  at  the 
Bureau  of  Standards  was  thus  obtained.  This  comparison  has 
recently  been  checked  by  a second  interchange  of  cells. 

We  have  also  had  in  our  possession  six  Weston  cells  made  at  the 
National  Physical  Laboratory  in  London.  One  of  these  was 
damaged  in  transit ; the  mean  of  the  other  five  differed  from  the 
mean  of  our  other  cells  by  only  5 microvolts. 

II.  The  effect  of  Introducing  Slight  Simplifications  into  the  Pre- 
paration of  Materials. 

About  25  cells  were  constructed  in  order  to  examine  the  effects 
of  slight  simplifications  in  their  preparation.  It  was  found  that 
the  ingredient  of  main  importance  is  the  mercurous  sulphate,  which 
must  always  be  prepared  with  great  care.  When  unpurified 
mercurous  sulphate  was  used  in  a cell,  the  average  electromotive 
force  was  found  to  be  from  300  to  500  microvolts  higher  than  that 


Manufacture  of  Telephones  in  Australia —Mail 

advices  from  Melbourne  received  this  week,  state  that  the  Postal 
Department  is  calling  for  tenders  for  the  supply  of  5,000  telephones 
of  Australian  manufacture.  One  of  the  conditions  is  that  any 
design  or  pattern  submitted  will  be  considered  by  the  Department, 
but  preference  will  be  given  to  instruments  conforming  to  the 
sealed  pattern.  The  latter  is  similar  to  the  Ericsson  type  without 
any  distinguishing  name.  On  July  15th,  Messrs.  O.  O.  Beale  and 
Co , Messrs.  Straeker  & Hipsley,  of  Sydney,  and  other  electrical 
manufacturers,  waited  on  the  Postmaster-General.  They  con- 
tended that  the  adoption  of  the  Ericsson  type  as  the  standard  was 
not  wise,  as  a manufacturer  in  Australia  might  lay  down  a plant 
for  the  manufacture  of  that  class  of  instrument,  which  later 
improvements  might  render  obsolete.  There  were  already  many 
improvements,  they  said,  on  the  Ericsson  instrument.  If  tenderers 
were  allowed  to  submit  the  most  up-to-date  patterns  they  could 
manufacture,  they  said,  the  industry  was  more  likely  to  be 
established  on  a firm  basis  in  the  Commonwealth.  Sir  John  („uick 
promised  to  consult  the  officers  of  the  Department  as  to  whether  the 
form  of  tender  and  specifications  could  be  revised  in  the  direction 
desired  by  the  deputation. 

Canadian  Tariffs.— The  Canadian  Customs  authorities 

have  recently  given  a decision  to  the  effect  that  “commutator  bars 
of  copper  cut  to  form  for  electrical  apparatus  ” are  to  be  classified 
under  No.  453  of  the  Tariff,  the  duty  being  14  per  cent,  on  British 
goods,  and  27J  per  cent,  ad  valorem  on  those  of  foreign 
manufacture. 


Book  Notices. — “ Journal  of  the  I.E.E.  ?vo.  196, 

ol.  43. — This  volume  contains  the  following  papers: — “Large 
as  Engines  for  Generating  Electric  Power,”  by  L.  Andrews  and 
. Porter;  “Dielectric  Strength  of  Compressed  Air,”  by  E.  A. 
’atson  • “ Kapp-Hopkinson  Test  on  a Single  d.c.  Machine,  by 
r.  W.  Lulofs  ; “ Fly-wheel  Load  Equalisers,”  by  J.  S.  Peck  ; and 
Safety  of  Working  Electrical  Plants  in  Coal  Mines,  by  S.  A. 
mon.  London:  E.  and  F.  N.  Spon,  Ltd.  1909.  Price  5s 
"Metallurgy  of  the  Common  Metals  (Non-Ferrous).  By  A.  H. 
jxton  and  J.  S.  G.  Primrose.  Manchester : Scientific  Publishing 
j.  1909.  Price  7s.  6d.  net.  „ _ _ „ 

“Engineering  Units  of  Measurement.”  By  J.  Ramsay, 

ondon  : Simpkin,  Marshall,  Hamilton,  Kent  & Co.,  Ltd.  1909. 


Theft  of  Platinum. — For  stealing  platinum  to  the 

value  of  £173  from  the  India-Rubber,  Gutta-Percha  and  Telegraph 
Works  Co.,  Silvertown,  George  Freakley,  chief  clerk  ia|ithe 
instrument  department,  was  sentenced  to  six  months’  hard  labour. 
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Dissolutions  and  Liquidations.  — Ozonisation 

Syndicate,  Ltd.-  The  creditors  and  shareholders  of  the  Ozonisa- 
tion  Syndicate,  Ltd.,  of  Cecil  Chambers,  Strand,  and  Craig’s  Court 
House,  Craig’s  Court,  Charing  Cross,  S.W.,  met  on  Friday,  Aimu-t 
20th,  at  the  Carey  Street  offices  of  the  Board  of  Trade,  Lincoln’s 
Inn,  W.C.,  Mr.  W.  J.  Warley,  Official  Receiver,  presiding.  The 
accounts  filed  under  the  liquidation  showed  an  unsecured  debt, 
£366 ; assets,  £6,  and  a deficiency  of  £879,  as  regards  shareholders. 
According  to  the  observations  of  the  Official  Receiver,  the  company, 
■which  is  stated  to  have  been  promoted  by  Mr.  Maurice  Salis- 
Sehwabe,  was  registered  on  December  18th,  1907,  with  a nominal 
capital  of  £600  in  £1  shares,  and  was  formed  to  acquire  patents  for 
the  manufacture,  by  a cheap  process,  of  aluminium,  armour  plate, 
&c.,  and  for  the  purification  of  liquid  solutions.  By  the  purchase 
contract  which  was  entered  into  on  December  27th,  1907,  the  com- 
pany acquired  from  Messrs.  Murphy,  Schwabe,  and  Leslie  Watney, 
all  their  rights  and  interests  in  certain  patents  stated  to  have  been 
applied  for  and  which  included  the  English  and  foreign  (excepting 
the  Canadian  and  American)  rights  for  an  electric  purification  pro- 
cess for  liquid  solutions.  The  consideration  for  the  sale  was  fixed 
at  £492  infully-paid  shares  of  the  company,  of  which  246  were  to 
be  allotted  to  Mr.  Schwabe,  and  123  each  to  Messrs.  Murphy  and 
Watney.  The  company  further  agreed  to  form  a company  with  a 
capital  of  not  less  than  £20,000,  and  to  sell  the  English  rights  to 
such  new  company  for  £11,992,  as  to£4,000  in  cash  and  the  balance 
in  fully  paid  shares  of  the  new  company.  Of  this  consideration, 
Mr.  Murphy  was  to  receive  £3,000  in  cash,  and  £4,992  in  fully -paid 
shares,  and  Messrs.  Schwabe  and  L.  Watney  £500  in  cash  and 
£1,500  in  fully-paid  shares,  each.  It  is  understood  that  Mr. 
Murphy  was  the  inventor  of  the  patents,  and  that  Mr.  Schwabe  was 
to  receive  his  portion  in  consideration  of  his  undertaking  to  pro- 
mote the  new  company  and  raise  the  capital  required  to 
work  the  processes.  Mr.  L.  Watney  is  stated  to  have  been 
entitled  to  a portion  of  the  purchase  price  as  consideration 
for  obtaining  financial  assistance  from  Mr.  R.  Watney. 
The  purchase  consideration  of  492  shares  was  duly  paid. 
The  Ozone  Purification  Co.,  Ltd,  (the  intended  new  company)  was 
registered  on  December  20th,  1907,  with  a nominal  capital  of 
£20,000  (its  firsr,  directors  being  Messrs.  Murphy  and  Schwabe,  Mr. 
Nicholls  afterwards  joining  the  board),  and  an  agreement  was 
entered  into  between  the  two  companies  on  December  27th,  1907 
for  the  sale  of  the  English  rights  in  the  patents  to  the  Purification 
Co.  in  terms  of  the  company’s  purchase  contract  of  the  same  date. 
According  to  returns  of  allotments  made  to  the  Registrar  of  Joint 
Stock  Companies  7,992  shares  of  the  Purification  Co.  were  allotted 
as  fully  paid  to  the  original  vendors.  No  part  of  the  cash  con- 
sideration of  £4,000  payable  by  the  Purification  Co.,  however, 
appears  to  have  been  received.  In  consequence,  it  is  stated,  of  Mr! 
Schwabe’s  failure  to  carry  out  his  undertaking  to  raise  funds  he' 
by  an  agreement  with  Mr.  Murphy  of  February  10th,  1908,  to 
which  the  two  companies  were  also  parties,  agreed  to  retire,  and  in 
consideration  of  being  released  from  all  liability  in  regard  to  the 
Mnd**Tate  tran8ferred  hi®  holdings  of  shares  in  the  two  companies  to 
Mr.  Murphy.  The  two  companies  appear  to  have  been  financed  by 
Mr.  Reginald  Watney,  who  states  that  he  made  advances  to  the 
extent  of  £500,  part  of  which  has  been  repaid  to  him.  The  failure 
of  the  company  is  attributed  by  Mr.  Reginald  Watney  to  its 
inability  to  make  use  of  the  secret  professes  owing  to 
Mr.  Murphy’s  absence  from  the  country.  Upon  inquiry  at 
the  Patent  Office,  the  Official  Receiver  was  informed  that 
only  one  patent  viz  , that  for  an  improved  electrode,  for  use  in 
purification  of  water  and  other  liquids,  had  b*en  granted,  and  that 
Mr.  Murphy  was  the  registered  proprietor  of  the  same,  no  assign- 
ment  having  been  made  to  the  company.  In  tne  absence  of  a 
quorum,  the  meeting  of  creditors  was  formally  adjourned  for  a 
week,  but  the  shareholders  passed  a resolution  for  the  matter  to 
remain  in  the  hands  of  the  Official  Receiver,  who  will  therefore  act 
as  a liquidator,  without  a committee  of  inspection. 

Deed  Leads  Electric  Transmission  Co.,  Ltd,’  A meeting  is  to 
be  held  at  20,  Copthall  Avenue,  E O.,  on  September  22ad,  to  hear 
an  account  of  the  winding  up  from  the  liquidator,  Mr.  E.  ti.  Rawson. 

Ely  Electrical  and  General  Agency,  24,  Hatton  Garden 
London.— Messrs.  D.  Santoni  and  K.  Fiedler  have  dissolved 
partnership. 

Empire  Lubricating  Co.,  Ltd — This  company  is  winding-un 
voluntarily,  with  Mr.  W.  H.  Cochran,  51,  North  John  Street,  Liver- 
pool,  as  liquidator. 

stolen  Lamps.— On  August  20th  at  the  City  Police 
Court,  Manchester,  G.  H.  Withers  and  R.  J.  Brocklebank,  were 
charged  with  stealing  a box  of  tantalum  lamps,  the  property  of 
Messrs.  Drake  & Gorham,  I/d.,  Manchester.  According  to  the 
police  evidence,  the  prisoners’ own  story  was  that  their  plan  of 
action  was  for  Withers  to  conceal  lumstlf  on  the  premises  until 
they  were  closed  for  the  day,  when  he  would  get  a signal  from 
Brocklebank,  indicating  that  it  was  safe  to  leave  with  the  stolen 
property.  The  prisoners  were  remanded  until  yesterday  in  order 
to  enable  the  police  to  complete  their  inquiries.  The  Manchester 
Evening  Neiva  says  that  during  the  last  18  months,  some  6 000 
tantalum  lamps,  valued  at  from  £500  to  £600,  have  been  stolen 
from  the  same  firm’s  premises,  the  last  occasion  being  between 
last  Saturday  and  Monday  week,  when  100  lamps  were  taken. 

Harikruptry  Droceedinffg.— Herbert  Shuttle  worth, 

Cross  Court,  Briggate,  Leeds,  electrical  engineer.— The  gross 
liabilities  are  put  at  £475,  of  which  £46  > are  expected  to  rank 
Tho  assets  are  estimated  at  £84.  The  causes  of  failure  are 
ascribi  d to  bad  trade  and  competition.  The  debtor,  who  is  27 
years  of  age,  was  up  to  February,  1906,  a Journeyman  electrician. 

At  the  time  mentioned  he  commenced  business  as  an  electrical 


engineer  and  contractor  on  a loan  of  £20  from  his  father  who  had 
since  advanced  money  up  to  a total  of  £160,  all  of  which  was  still 
owing.  In  addition,  his  father,  in  June,  1908,  guaranteed  a bank 
overdraft  of  £200,  and  the  debtor  is  owing  thereon  £197.  Accord- 
ing  to  the  debtor,  the  business  had  not  paid  at  any  time  owing  to 
irregular  trade  and  competition.  He  states  that  he  took  stock 
roughly  in  January  last,  and  the  statement  then  made  out,  but  not 
preserved,  showed  a small  surplus  taking  stock  at  cost,  but  leaving 
out  the  amounts  owing  to  his  father  and  the  bank.  In  July  he 
was  sued,  when  he  executed  a deed  of  assignment,  and  at  a meet- 
ing held  on  the  16th  of  that  month  a statement  was  submitted 
showing  liabilities  £483,  assets  £100,  deficiency  £383.  An  offer  of 
5s.  in  the  £ was  refused,  and  the  principal  trade  creditors  filed  a 
petition.  Debtor,  who  is  unmarried,  lives  with  his  parents.  He 
has  kept  a full  set  of  books,  but  they  are  not  fully  posted,  and  the 
cash-book  is  not  balanced.  The  creditors  include 

Electric  and  General  Stores  Co.,  Leeds  x'ii 

London,  City  and  Midland  Bank,  Leeds  " i«7 

J.  Shuttle-worth,  Wakefield  ( " jg0 

Siemens  Bros.  Dynamo  Works,  Ltd.,  Manchester  io 

Scattergood  & Johnson,  Leeds ] ” £ 

Cessio. — Messrs.  Alexander  Anderson  & Co.  elec- 
trical engineers,  18,  Laird  Street,  Greenock,  are  to  be  examined  in 
the  Court  House,  County  Buildings,  Greenock,  on  September  8tb 
at  11.15  a.m.  ' 


Private  Meeting-. —J.  D.  Jones  & Co.,  electrical 

engineers,  5,  Midland  Crescent,  Finchley  Road,  N.W. — A meeting 
of  the  creditors  of  the  above  was  held  on  17th  inst.,  when  a state- 
ment  of  affairs  was  presented  showing  liabilities  £424,  and  net 
assets  £88.  The  estate,  therefore,  showed  a deficiency  on  paper  of 
£336.  It  was  reported  that  the  debtors,  J.  D Jones  and  J 
Beddington,  started  trading  in  1906  with  a small  capital,  corn 
tinuing  until  last  year,  when  the  partnership  was  dissolved  the 
dissolution  being  duly  gazetted.  The  consideration  that  Beddington 
had  on  leaving  the  concern,  was  to  have  been  £52,  but  he  only 
received  £8  10s„  thus  leaving  him  to  rank  as  a creditor  against  the 
estate  for  £43  10s.  The  matter  was  fully  discussed  at  the  meeting 
the  creditors  being  of  the  opinion  that  the  debtor  should  make 
some  offer  of  composition.  The  debtor’s  solicitor,  however,  thought 
it  was  not  possible  to  get  any  offer,  and  suggested  that  the  estate 
Bhould  be  dealt  with  under  a deed  of  assignment.  The  credito-s 
did  not  approve  of  this,  however,  and  resolved  that  if  an  offer  of 
4s.  in  the  £ was  not  forthcoming  within  14  days,  the  debtor  should 
be  requested  to  file  his  pttition  in  bankruptcy.  The  following  are 
creditors : — 


Edison  & Swan,  Ltd.  . . . . £44 

Ellis,  Simpson  & Saunders  . . 28 

Ernest  Roberts  26 

Falk,  Stadelmann  & Co 23 

Sloan  Electrical  Co 15 

Thomas,  F.,  & Co . . 12 

Farringdon  Eng.  Co.  . . . . 10 

Hands,  A.  C io 

Galsworthy,  Ltd io 


Electrical  Fittings  Co iio 

Cash  creditors 

“'Bankers” 73 

Beddington,  J.  ..  ..  . . m 

Sundry  creditors : — 

Rent  . . , , (t  33 

Rates ]q 

Fully-secured  creditors  .'.  25 


Trade  Announcements.  — The  B.M.F.  Manu- 

factuhing  Co  announce  that  they  have  amalgamated  their 
interests  with  those  of  Mr.  O.  H.  Bishop,  for  many  years  sales 
manager  of  the  Edison  & Swan  United  Electric  Light  Co.,  Ltd. 
Mr.  Bishop,  besides  identifying  himself  financially,  will  devote  his 
entire  time  and  energies  to  the  company  as  joint  managing  director 
with  Mr.  Bein  and  Mr.  Grose.  The  firm  have  also  acquired  the 
elertrical  manufactory  and  electrical  business  of  Mr.  T.  H.  Satcb- 
well,  Victoria  Works,  Walsall,  near  Birmingham,  a manufacturer 
of  special  fittings  for  ship,  street,  mill  and  car  lighting.  The 
amalgamation  will  in  fature  be  known  as  the  E.M.F.,  Ltd.,  under 
which  name  it  has  been  registered.  All  accounts  outstanding  and 
owing  will  be  taken  over  by  the  new  firm,  and  will  be  settled  in 
the  ordinary  way.  The  company  will  continue  to  make  a leading 
feature  of  high-grade  incandescent  lamps,  metal  and  carbon,  and 
particular  attention  will  also  be  devoted  to  mill,  ship,  car  and 
street  lighting  fittings,  high  and  low-tension  switchboard  work, 
switchgear  and  circuit  breakers,  lighting  accessories,  cables,  and  elec- 
tric heating  and  cooking  apparatus. 

The  Globe  Electric  Co  , Ltd.,  11,  Farringdon  Avenue,  E.C., 
has  been  appointed  sole  agents  for  the  North-Western  Electrical 
Appliance  Co.,  of  Cathcarr,  Glasgow,  for  London  and  provinces 
Bouth  of  the  Midlands,  also  for  export  work. 

An  Australian  exchange  states  that  Messrs.  Lawrence  and 
Hanson,  electrical  contractors  and  manufacturers,  have  opened  a 
branch  office  at  Wellington,  N.Z  , in  charge  of  Mr.  H.  F.  Vickery. 

The  British  Griffin  Chilled  Iron  and  Steel  Co  , Ltd.,  ask 
ns  to  state  that  the  fire  which  occurred  at  139,  Cannon  Street,  E.O., 
on  Sunday  last  will  in  no  way  affect  their  business.  On  and  after 
September  1st  their  London  address  will  be  81,  Cannon  Street, 


Worlts  \ isit. — Thirty  members  of  the  Dewsbury  and 

District  Association  of  Engineers,  wishful  to  see  for  themselves 
the  “Bennis”  cokiDg  stoker,  made  a visit  of  inspection  to  the 
firm’s  works  at  Little  HultoD,  Bolton,  on  Saturday  last.  They 
were  conducted  through  the  various  departments  by  Mr.  A.  W. 
BennD,  M.I.Mech.E  , A.I.E.E  , and  members  of  the  staff.  Interest 
was  cvi  bed  by  the  new  patent  shovel  arm  gear,  an  improvement 
which  has  been  recently  introduced  to  the  sprinkling  stoker.  This 
now  shovel  nrm  is  balanced,  self-oiling  and  detachable.  The 
additional  arm  gives  extra  strength,  and  ensures  a dead-centre 
throw. 

(Continued  on  page  344.) 
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ELECTRICAL  COLLIERY  INSTALLATION  IN  FIFESHIRE. 


In  June  last  Mr.  John  Paul  read  an 
interesting  paper  before  the  Mining 
Institute  of  Scotland  on  electrical 
matters  connected  with  the  Lochgelly 
Iron  and  Coal  Co.’s  pits  in  Fifesbire. 

This  company  has  10  pits  distributed 
over  an  area  of  16  sq.  miles,  and 
raising  about  1,250,000  tons  of  coal 
per  annum. 

Originally  a number  of  isolated  plants 
sufficed  for  what  was  principally  light- 
ing work  at  these  pits,  but  in  1907  the 
increased  possibilities  in  electric  driving 
led  the  company  to  review  the  whole 
matter,  and  after  consultation  with 
Messrs.  Sayers  & Caldwell,  of  Glasgow, 
it  decided  to  go  in  for  central  gene- 
rating plant  with  high-pressure  distri- 
bution to  suitable  points. 

It  was  decided  to  deal  with  five  pits 
and  the  workshops  in  the  first  instance, 
and  a study  of  the  working  conditions 
showed  that  between  6 p.m.  and  6 a.m. 
the  estimated  maximum  load  would  be 
613  b.h.p.,  and  during  the  remainder 
of  the  24  hours,  761  b.h.p, 

A site  for  the  power  house  was  decided 
on  at  the  Nellie  pit,  and  this  pro- 
vided for  three 
450-kw.  sets  and  a 
1,000-kw.  exhaust 
or  mixed  - pressure 
turbo-  generator. 

Condensing  plant 
was  included  in  the 
proposals,  not  with 
a view  to  econo- 
mising fuel  (which 
costs  2 s.  9d.  per  ton 
bandied),  but  to 
obtain  good  feed 
water  and  reduce 
capital  expenditure. 

As  regards  the 
steam  supply,  super- 
heating and  high 
velocity  of  steam  in 
the  main  were 


Water-tube  Boilers  fob  the  Electrical  Plant. 


Switchgear,  Motor-Generator,  and  Local  Sub-station  in  the  Power  Station. 


Belliss-Brcce  Peebles  Generating  Plant  in  the  Power  Station. 


adopted,  in  view  of 
the  boilers  bemg 
some  200  ft.  dis- 
tant from  the  gene- 
rating plant. 

Four  Babcock 
boilers  in  pairs  have 
been  added  to  the 
existing  Lancashire 
boilers  at  the  Nellie 
pit,  and  these  are 
structed  for 
200  lb.  pressure, 
although  worked  at 
180  lb.  Each 
boiler  is  fitted  with 
a chain-grate  stoker 
and  internal  super- 
heater to  give 
100°  F.  superheat  ; 
the  expected  maximum  evaporation 
with  wet  dross  and  gum  is  about 
10,000  lb.  per  boiler. 

For  boiler  feed  purposes,  three  single 
direct-acting  steam-driven  pumps  are 
installed,  made  by  Andrews  & Cameron, 
of  Kirkintilloch. 

At  the  present  time,  two  Beiliss  and 
Morcom  three-crank  triple-expansion 
engine3,  direct-coupled  to  Bruce  1 etbles 
three-phase  alternators,  are  provided 
in  the  power  house.  The  alternators 
are  50-period  machines,  generating  at 
3,300  volts  and  giving  420  KW.  on  a 
•8  power  factor,  and  at  375  k.p.m.  ; they 
are  provided  with  exciters  mounted  on 
the  main  shafts.  These  sets  will  carry  25 
per  cent,  overloads  for  periods  of  two 
hours  at  six  hours’  intervals,  either 
exhausting  into  the  condenser  with  a 
26-in.  vacuum  or  to  atmosphere. 

The  engines  are  supplied  with  steam 
at  160  to  180  lb.  pressure  and  470°  to 
500°  F.  ; both  sets  on  test  gave  a steam 
consumption  of  about  18'3  lb.  per  k\v.- 
hour  with  a load  of  422  KW.,  steam  pres- 
sure 159  lb.  and  vacuum  of  25  in. 
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L.T.  Panels  in  Transformer  Sub-station. 

equipped.  The  feeder  panels  in  use  supply  (1)  the  trans- 
former for  the  Nellie  pit  ; (2)  the  transformer  for  the  power 
house  motors  ; (3)  the  overhead  line  supplying  the  Mary 
and  Newton  pits  ; and  (4)  the  overhead  line  supplying  the 
workshops,  .Jenny  Grey  pits,  and  the  Dundonald  colliery. 

1 here  are,  in  addition,  two  panels  dealing  with  L.T.  three- 
phase  current  from  the  power  house  transformer.  One  of 
these  controls  a 50-kw.  motor-generator  supplying  continuous 
current  at  200  volts  for  the  lighting  of  the  power  house, 


II. T.  Panel  in  Tbansformer  Sub-station. 

All  cables  and  apparatus  in  connection  with  the  overhead 
lines  are  protected  from  the  effects  of  lightning,  and  excessive 
pressures  from  other  causes,  by  spark  gaps  ; and  public  roads 
and  positions  in  the  vicinity  of  the  pits  are  guarded  by 
adequate  cradling. 

A good  idea  of  the  line  construction  can  be  obtained  from 
our  views. 

1 he  transformer  stations  are  each  designed  to  contain  two 
200-KW.  transformers  (‘8  power-factor),  and  the  necessary 


Nellie  pit-head,  and  the  offices  and  shops;  and  the  other 
the  air  pump,  condenser,  and  centrifugal  pump  motors. 
There  is  also  a continuous  current  panel  controlling  the 
200-volt  lighting  supply  from  the  motor-generator  already 
mentioned.  J 

All  the  switch  apparatus  except  the  measuring  and  indi- 
cating instruments  and  the  handles  of  the  oil  switches  are 
contained  in  screened  cubicles. 

Fixed  to  the  sides  of  the  brick  piers,  within  which  the 
main  panels  are  accommodated,  are  the  synchronising  bus-bar 
voltmeter  and  earth-detecting  panels. 

Each  generator  panel  contains  a three-pole  oil  switch 
with  automatic  reverse  power  trip  gear,  indicating  wattmeter, 
ammeter,  &c.,  and  the  exciter  pillar  is  arranged  in  front. 
The  feeder  panels  each  carry  a similar  oil  switch  with  over- 
load and  out-of-balance  trips,  indicating  wattmeter,  ammeter 
and  integrating  wattmeter. 

The  l.t.  three-phase  panels  are  also  fitted  with  similar  oil 
switches  ; there  are  no  fuses  on  any  of  the  three-phase  panels. 
A.  10-ton  traveller  runs  the  whole  length  of  the  power  house! 
The  h.t.  distributing  system  consists  of  overhead  lines  from 
the  power  station  to  the  Mary  and  Newton  pits  to  the  south- 
west, to  the  workshops  and  the  Jenny  Grey  pits  to  the 
south-east,  and  sundry  lengths  of  lead-covered  and  armoured- 
paper  cables  under  the  North  British  Railway  track  and 
from  the  power  house  to  the  adjacent  terminal  pole.  The 
general  plan  (p.  341)  gives  an  idea  of  the  extent  of  this 
portion  of  the  work,  the  heavy  dotted  line  indicating  the 
two  lines  now  in  operation,  the  dotted  line  from  the  Jenny 
Grey  pit  to  the  Dundonald  colliery,  the  extension  not 
yet  at  work,  and  the  chain-dotted  lines  further  ex- 
tensions, which  may  or  may  not  be  realised.  The  point, 
however,  of  the  interconnected  network,  completed  as 
shown  by  these  chain-dotted  lines,  is  that  in  con- 
junction with  the  special  arrangement  of  isolating  switches 
in  the  several  transformer  stations,  any  section  of  line, 
excepting  that  from  the  Newton  pit  to  the  south,  could  be 
made  dead  (for  repairs  or  other  purposes)  without  interfering 
with  the  supply.  The  earthing  guards  have  been  arranged 
for  opeiation  with  the  supply  from  either  direction,  in  view 
of  this  linking  up. 


^ The  engines  exhaust  through  atmospheric  valves  and 
Beckett  oil  separators  into  an  18-in.  cast-iron  collecting 
main,  feeding  a Ledward  & Beckett  evaporative  condenser 
outside  the  engine  house  ; the  condenser  consists  of  33G 
corrugated  pipes  in  14  coils  of  24  pipes  each.  A film  of 
water  is  maintained  over  these  pipes  by  a 3-h.p.  motor- 
driven  centrifugal  pump,  this  requiring  the  circulation  of 
10,000  gallons  of  water  per  hour,  of  which  800  gallons  is 


H.T.  Panels  in  Power  Station. 


evaporated  and  made  up  afresh.  The  adoption  of  surface 
condensers  would  have  involved  four  times  as  much 
circulating  water,  and,  in  addition,  elaborate  cooling 
arrangements. 

Accessories  to  the  condenser  are  a three-throw  Edwards 
air  pump,  gear  driven  by  a three-phase  motor  and  a force  pump 
for  delivering  the  water  passed  by  the  air  pump  to  the  Harris- 
Anderson  feed-water  purifier,  shown  in  one  of  our  views. 

As  regards  the  power  house  switchgear,  the  h.t.  portion 
consists  of  four  generator  panels  and  six  feeder  panels,  only 
two  of  the  former  and  four  of  the  latter  being  at  present  fully 
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switchgear,  but  contain  only  half  their  equipment  at  present. 
The  transformers  (by  the  British  Electrical  Transformer  Co.) 
are  oil-cooled 'and  wound  to  transform  from  3,000,  3,150 
and  3,300  volts,  to  525  volts,  these  ratios  being  arranged  to 
compensate  for  the  varying  line  losses  at  different  points. 

The  transformer  full-load  efficiency  is  about  97  per  cent. 
The  switchgear  in  the  transformer  houses  is  of  Ferranti  type, 
comprising  a high  and  low-tension  panel  for  each  trans- 
former, with  auto-oil  switches,  instruments,  energy  meter, 
&c. ; the  gear  is  designed  to  automatically  cut  out  a faulty 
transformer,  and  on  the  high-tension  side  space  has  been 
left  for  a high-tension  feeder  panel  in  case  it  is  desired  to  carry 
high-tension  supply  down  the  shafts.  On  the  low-tension 
side,  three  200-kw.  circuits  are  provided. 

The  shaft  and  in-bye  cables  are  three-core  bitumen 
insulated  and  filled,  and  double  armoured  with  galvanised- 
8teel  wires  ; they  are  supported  in  the  shafts  at  intervals  of 
40  to  50  ft.  by  cleats  of  special  design,  and  suspended  in-bye 
by  hempen  slings.  Electrical  continuity  of  the  armouring 
throughout  each  network  is  effected  by  substantial  armour- 
clamping rings,  and  the  whole  is  efficiently  connected  to  the 
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Plan  of  Abea  Supplied,  showing  Ovebhead 
Transmissions,  &c. 


for  the  supply  of  current  to  50  lamps.  One  of  our  views 
shows  one  of  these  boards  in  position. 

The  sub-circuit  fuseboards  are  of  heavy  mining  type,  with 


Water- Purifying  Plant  at  the  Power  Station. 


porcelain  barrel  fuses,  and  have  all  connections  on  the  front 
of  the  slate  panels  ; they  are  enclosed  in  cast-iron  cases  with 
armour  anchor  rings,  and  the  lids  of  braced  iron  plate  are 


Plan  Showing  Arrangement  of  Typical  Sub-station. 


best  earth  obtainable  on  the  several  systems.  These  cables 
were  supplied  by  Messrs.  Johnson  & Phillips,  as  also  were 
the  in-bye  switchboards. 


View  of  In-bye  Switchboard. 


The  latter  are  of  very  substantial  construction,  and  are 
designed  for  underground  conditions.  Arrangements  are 
also  provided  on  each  board  by  means  of  anto-transformers 


hinged  and  secured  by  wing-nuts.  They  were  supplied  by 
Messrs.  Harland,  Bowden  & Co. 

Motors  have  been  supplied  by  the  B.T.-H.  Co.,  Mavor  and 
Coulson,  and  the  British  Electric  Plant  Co.  for  haulage, 
pump,  and  fan  drives,  and  include  both  the  slip-ring 
and  squirrel -case  types,  with  control  panels  and  starting 
switch  gear  suitable  to  the  particular  requirements  of 
each  drive. 

Coal-cutters  have  been  supplied  by  two  Motherwell 
firms. 

The  pits  at  present  outside  the  area  of  the  three-phase 
supply  are  the  Minto  and  the  Raith  group,  the  latter  com- 
prising the  Dora,  Gordon  and  Locbhead  pits. 

The  Minto  pit  is  provided  for  by  two  steam  dynamos  of 
100  kw.  capacity, and  one  of  250  kw.,  generating  continuous 
current  at  500  volts. 

The  Raith  group  is  supplied  by  two  combinations  of  100 
kw.  capacity,  which  are  exact  duplicates  of  the  first-named 
sets  at  the  Minto  pit.  These  are  located  at  the  Dora  pit, 
and  serve  the  Gordon  and  the  Lochhead  pits  in  addition  by 
overhead  transmission  lines.  . 

All  these  pits  have  small  200-volt  generators  for  lighting 
Durposes. 

As  to  the  outlay,  it  may  be  taken  that  the  generating 
costs,  based  on  the  load  diagram  (p.  342),  plus  the  capital 
charges — namely,  interest  on  capital,  and  sinking  fund  to 
redeem  the  capital  in  20  years,  will  enable  the  company  by 
the  equipment  described  to  deliver  electrical  energy  at  any 
point  in  the  coalfield  for  something  lees  than  0 3d.  per  unit  ; 
and  that  with  an  increased  load  the  cost  per  unit  wifi  be 
even  cheaper,  owing  to  the  fact  that  much  of  the  capital 
expenditure  already  incurred  really  belongs  to  possible 
extensions. 

In  conclusion,  we  are  indebted  to  Messrs.  Sayers  and 
Caldwell  for  assistance  in  producing  this  article. 
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THE  ELECTRIC  AUTOMOBILE. 


[contributed.] 


When  the  perfect  accumulator  happen  into  our  existence, 
of  course  electric  motor-cars  will  at  once  supersede  petrol 


should  be  well  paid  at  25s.  a-week,  since  he  may  be  a younger 
man  of  far  less  experience. 

The  comparative  ease  and  quietness  of  running  in  the  case 
of  an  electric  car  will  naturally  be  less  pronounced  now,  in 
these  days  of  four  and  six-cylinder  petrol  cars  of  high  power, 
than  it  was  before  the  internal  combustion  engine  made  such 
strides;  but,  even  to-day,  it  is  the  electric  automobile  that 


Estimated  24-houb  Load,  fob  Present  Requirements  ; 
Lochgelly  Co.’s  Installation  (p.  339). 

vehicles  in  the  majority  of  cases  ; that  is,  they  will  prove 
superior  in  actual  working  and  not  merely  in  the  columns  of 
daily  newspapers.  Meantime,  their  field  is  very  strictly 


An  Overhead  Transmission,  Lochgelly  Co.’s  Installation. 

limited  to  working  in  towns  or  near  an  economical  source  of 
electric  supply,  and,  moreover,  within  a comparatively  small 
radius  in  miles  of  such  charging  stations. 

What  advantages  do  they  offer  to- 
day as  compared  with  petrol  vehicles  ? 

First  of  all,  apart  from  the  battery, 
there  is  much  less  to  go  wrong  or  need 
frequent  repair.  Motors  and  reduc- 
tion gear  have  been  familiar  objects  for 
a long  time  now  in  tramway  and  other 
power  developments,  and  we  know  from 
experience  wherein  lie  their  possible 
weaknesses,  which  can  be,  and  are, 
accordingly  guarded  against  by  the  de- 
signer and  manufacturer. 

A simple  controller  of  the  type 
required  for  motor-car  work  is  not  much 
more  than  a compound  switch,  and  costs 
much  less  than  the  speed  change-gear 
box.  The  differential  can  be  avoided  by 
the  use  of  two  small  motors  instead  of 
one  large  one. 

As  for  driving  and  looking  after  a car, 
the  type  of  man  considered  necessary  for  a 
petrol  vehicle  is  one  who  has  had  one  or 
two  years’  special  training,  who  is  some- 
thing of  a mechanic  by  instinct  as  well  as 
who  asks  and  expects  a wage  of  from  35s.  „„  „„ 

thing  the  car  owner  cares  to  be  persuaded  is  the  man’s  value. 

W ith  electric  automobiles — again  apart  from  the  battery 

tire  driver  can  be  of  a much  less  skilled  type  ; he  has 
practically  to  steer  the  car  and  turn  a handle — work  that 


diuacis  airenuon  ror  the  silent  way  in  which  it  roils  along, 
not  perhaps  so  speedily  as  the  petrol  car,  but  with  really 
more  comfort  to  the  passenger  who  does  not  need  to  be  at 
the  other  side  of  nowhere  in  considerably  less  than  no  time. 

AV  hat  are  these  advantages  going  to  cost  a user  as  compared 
with  the  expense  of  running  a petrol  car  ? It  is  not  much 
good  emphasising  the  excellent  features  of  electric  cars  if 
they  only  come  within  the  reach  of  the  wealthy  and  the 
few ; they  must  show  themselves  adaptable  for  general 
employment  if  the  business  is  to  grow,  and  it  is  an  open 
question  whether  this  is  at  present  possible. 

Some  figures  have  been  shown  to  us  in  connection  with 
this  point  that  have  considerable  interest,  as  they  deal  with 
the  application  of  the  iron-nickel  accumulators  of  the  much- 
vaunted  Edison  type  ; but,  taken  as  a whole,  they  do  not, 
unfortunately,  enable  anyone  to  draw  at  once  a very  strong 
and  overwhelming  conclusion  in  favour  of  electric  auto- 
mobiles. The  assumption  is  made  of  a heavy  car  to  carry 
five  passengers  and  the  driver,  and  fitted 
with  a double  landaulette  or  limousine 
body.  Its  first  cost  is  given  as  £775, 
including  the  battery  and  all  complete 
ready  for  the  road. 

Allowing  £185  for  cost  of  the  battery 
and  tires,  there  remains  £590  to  represent 
cost  of  the  chassis  with  motor,  &c.,  also 
the  body  and  fittings,  and  depreciation 
thereon  is  allowed  at  the  rate  of  15  per 
cent,  per  annum — amounting  to,  say, 
£88. 

Battery  depreciation  is  reckoned  at 
only  50  per  cent,  per  annum  on  a mile- 
age of,  say,  6,250  ; and  10  per  cent,  of 
the  first  cost  is  credited  for  the  old 
cells  when  returned.  This  gives  an 
annual  depreciation  for  the  battery  of 
about  £67,  which  is  equal  to  about 
2’5d.  per  mile.  With  such  an  allow- 
ance in  a private  car  that  has  plenty 
of  rest  intervals,  how  is  a rate  of  only 
2d.  per  mile  with  lead  batteries  to  be 
justified  in  the  case  of  heavy  motor-’bus  work  ? Yet  this  is 
claimed  to  be  sufficient  by  the  Electrobus  Co. 

The  iron-nickel  accumulator  being  provided  with 


an 


Views  of  Overhead  Line,  Cradling  and  Sub-station,  Lochgelly  Co.’s 
Installation  (p.  339). 


experience,  and 
weekly  to  any- 


alkaline  electrolyte,  it  is  necessary  to  fill  up  the  cells 
periodically  with  distilled  water  in  order  to  prevent  the 
intrusion  of  acids.  The  annual  cost  of  this  is  estimated  at 
about  £2  10s. 

Power  or  recharging  current  will,  of  course,  entail  a much 
varying  expense.  Assuming  an  average  daily  mileage  of 


r 
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22,  or  about  6,250  per  annum,  about  125  charges  per 
annum  wou'd  be  required  ; and  for  a 64-cell  battery  about 
80  Kw.-hours  per  charge.  Two  estimates  are  given  of 
the  cost  of  current — one  where  the  price  per  unit  is  about 
l-92d.,  and  the  other,  about  -6d.  In  the  first,  the  annual 
cost  of  current  is  given  as  £30  ; in  the  second,  £9  15s. 

Renewals  of  tires  account  for  at  least 
£50  per  annum  ; repairs  of  chassis,  body, 

&c.,  estimated  at,  say,  3 per  cent,  of 
cost  are  £18  ; oil,  grease,  and  cleaning 
may  be  put  down  as  requiring,  say,  £5  ; 
and  driver’s  wages  are  averaged  at  £80, 
which  is  on  the  high  side. 

The  total  costs  amount  to  £340  per 
annum  where  the  electric  supply  is  taken 
at  the  higher  figure ; and  £320,  at 
the  lower  rate. 

In  these  figures,  it  must  be  said  that 
full  allowance  is  very  wisely  made 
throughout,  and  they  may  be  regarded 
as  a maximum  cost  for  the  mileage 
given,  and  for  reasonable  care  in 
working.  They  do  not,  however, 
give  any  extraordinary  saving  as  com- 
pared with  the  average  cost  of  a 
similar  petrol  car  under  like  conditions, 
and  althongh  a small  economy  is  possible, 
one  would  wish  to  see  the  difference  so 
marked,  that  no  doubt  could  exist  in 
the  mind  of  a prospective  user. 

Let  us  assume  a first  cost  of,  say, 

£800  for  a petrol  car ; depreciation  on  this  would  be  at 
least  20  per  cent,  per  annum,  or,  say,  £160. 

Petrol  for  the  same  mileage  would  cost  not  less  than  £25  ; 
wages  may  be  put  at  £102  ; tires  the  same,  i.e.,  £50, 
although  their  wear  and  tear  is  found  to  be  considerably  less 
with  electric  cars,  owing  to  the  more  even  torque ; car 
repairs,  oil,  grease,  and  sundries,  may  be  taken  at  £45, 
which  makes  a sum  total  of  £382. 


Comparative  Costs— Electric  and  Petrol  Cars. 


Electric. 

Petrol. 

Depreciation  of  car  ... 

...  £88 

£160 

„ „ battery 

67 

— 

Distilled  water 

2 

— 

Charging  current  or  petrol 

30 

25 

Tires  

50 

50 

Repairs 

18 

40 

Oil,  grease,  &c.... 

5 

5 

Driver’s  wages ... 

80 

£340 

102 

£382 

A saving  of  £40  or  so  is,  of  course,  a consideration,  but 
not  nearly  enough  to  cause  a prospective  user  of  one  car  only 
to  decide  upon  electricity  instead  of  petrol,  in  view  of  the 
extremely  limited  field  of  the  one  and  the  universal  range  of 
the  other.  For  town  work,  however,  the  showing  is  good 
enough  to  warrant  marked  progress  in  this  type  of  car,  and 
we  trust  to  see  some  rapid  advances  during  the  next  few 
year3,  if  all  the  reports  one  hears  are  well  founded. 


HOW  TO  CHARGE  FOR  ELECTRICITY. 


“ What’s  in  a name  ? ” said  the  great  dramatist,  and  we 
reply,  “ A good  deal  more  than  some  people  think.”  Here  is 
an  instance,  for  example,  in  the  “telephone”  system  of 
charging  for  electrical  energy,  which  is  in  principle  the 
same  thing  as  the  well-known  maximum  demand,  but 
with  a name  designed  for  making  the  public  more  readily 
understand  it,  than  has  been  possible  under  the  technical 
explanations,  which  the  “ man  in  the  street,”  who  was  not 
an  electrical  engineer,  never  could  grasp.  • 

The  gas  consumer,  who  has  to  be  converted  to  the  use 
of  electricity,  knows  by  experience  that  the  number  of 
feet  of  gas  passing  through  his  meter  costs  him  so  much 
per  1,000  all  the  year  round,  whether  he  takes  little  or 
much,  and  that  he  can,  if  he  take  the  trouble,  watch  the 


consumption  by  reading  the  dials  on  the  meter.  He  is  not 
troubled  with  any  scientific  explanations  as  to  the  provision 
for  standing  charges,  or  cost  of  labour  and  material  expended 
in  production  of  the  gas,  and  if  you  tried  to  explain  that  the 
establishment  charges  on  a factory  are  represented  by  s on 
10,000  articles  per  annum,  and  the  cost  per  article  by  R 


and  that  the  total  cost  is  therefore  — — v + R,  the 

10,OUO 

explanation  would  not  be  likely  to  forward  your  business. 
You  might  as  well  try  to  make  a gas  consumer  understand 
how  to  measure  a foot  of  something  invisible. 

There  is  simplicity  in  the  telephone  idea,  because  the 
public  are  familiar  with  the  charge  of  a fixed  price  per 
annum  and  Id.  per  call,  so  Mr.  Seabrook  says  we  will  do 
the  same  ; you  shall  pay  so  much  a year,  according  to  the 
extent  of  your  requirements,  and  Id.  per  unit.  The  diffi- 
culty will  be  in  explaining  how  the  fixed  annual  charge  is 
arrived  at,  as  it  will  differ  according  to  the  character  of  the 
installation. 

Dealing  with  the  small  ordinary  consumer,  under  the 
“ telephone  ” system  the  proposed  annual  fixed  charges  may  be 
based  upon  the  candle-power  of  the  lamps  installed.  Assume 
that  a typical  consumer  has  in  his  house  750  c.p.  of  metallic- 
filament  lamps,  or  250  c.p.  of  carbon-filament  lamps,  they 
would,  in  either  case,  require  the  provision  of  1 kw.  of 
power,  and  the  telephone  system  of  charge  would  be  £ 1 1 
per  annum,  and  Id.  per  unit  for  all  units  consumed.  £14 
means  for  one  KW.-hour,  a guaranteed  maximum  demand 
or  fixed  payment  for  3,360  units  per  annum  at  Id.  per 
unit,  besides  the  charge  by  meter  of  Id.  per  unit  for  all 
current  consumed. 

In  Mr.  Seabrook’s  elaborate  report  to  the  Marylebone 
Electric  Supply  Committee  he  explains  the  proposed  tariff 
by  pointing  out  that  750  C'.P.  in  metal-filament  lamps  is 
equal  to  1 kw.  of  “maximum  demand”  or  “power 
required,”  and  consumes  one  unit  per  hour,  and  the  same 
is  required  for  250  c.p.  in  carbon-filament  lamps,  one 
ordinary  four-lamp  radiator,  two  ordinary  flame-arc  lamps, 
four  electric  irons,  or  16  small  fans.  He  estimates  that 
750  C P.  would  be  approximately  the  “ maximum  demand  ” 
or  “power  required”  of  a 1,100  or  1.200  C.P.  lighting 
installation. 

Tariffs  are  specified  for  all  classes  of  consumers,  from 
200  kw.  “power  required  ” down  to  y,,  kw.,  the  minimum 
fixed  annual  charge  ranging  from  £900  to  £1  8s.,  with  jrro 
rata  per  kw.  or  part  thereof  per  annum,  and  Id.  per  unit 
for  all  units  consumed. 

The  annual  charge  is  payable  in  advance,  and  adjusted 
from  year  to  year  by  the  “ power  required  ” for  the  previous 
year,  and  necessary  adjustments  are  provided  for  increase  or 
decrease  of  installations  after  the  annual  payment  is  fixed. 
“ For  example,  a consumer  whose  ‘ power  required  ’ for  the 
past  12  months  has  been  \ kw.  would  have  the  option 
of  paying  £7  down,  plus  l3.  per  unit  for  all  units  con- 
sumed. That  ‘ annual  charge  ’ holds  good  for  12  months. 


Cross-Section  through  Lochgelly  Co.’s  Power  Station,  Pipeshire  (p.  339). 
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At  the  end  of  the  12  months  the  ‘annual  charge’  is  again 
fixed  for  the  ensuing  12  months.  If  the  ‘ power  required  ’ 
has  gone  up  or  down  during  the  year,  the  ‘ annual  charge  ’ 
will  be  altered  accordingly  for  the  next  year.” 

In  the  case  of  small  consumers,  a special  tariff  is  fixed  for 
heating,  cooking  and  other  uses  of  electricity,  excluding 


lighting  and  motors,  as  follows  : — 

Power 

Fixed  annual 

required. 

charge. 

£ s.  d. 

i KW 

...  0 5 0 

1 

...  0 10  0 

4 > > •••  ••• 

...  0 15  0 

i 

...  1 0 0 

2 

...  1 10  0 

3 

...  1 15  0 

4 „ 

...  2 0 0 

5 ,,  and  upwards  ... 

...  2 2 0 

and  Id.  for  all  units  consumed,  payable  weekly,  monthly  or 
quarterly,  as  the  Council  may  require. 

This  scale  for  heating  and  other  uses  of  electricity  only 
applies  where  the  lighting  of  the  premises  is  exclusively  by 
electricity  from  the  Council’s  mains. 

Among  the  advantages  of  the  system  is  that  only  one 
meter  is  required  ; risk  of  bad  debts  is  reduced  by  the  pay- 
ment in  advance  ; one  set  of  wiring  only  is  necessary,  even 
where  lighting,  heating  and  cooking  are  all  mixed  up. 

Mr.  Seabrook  does  not  believe  in  the  flat-rate  system  of 
charge  unless  various  classes  of  supply  can  be  grouped,  and  a 
different  flat  rate  fixed  according  to  load  factor,  which  would 
not  be  practicable. 

In  dealing  with  power  demands  for  factories,  the  “ tele- 
phone ” system  of  charge  is  common  enough. 

For  large  consumers  the  Marylebone  tariff  is  as  follows  : — 

Minimum  fixed 

Power  required.  annual  charge. 


£ 

B. 

d. 

200  kw. 

it  £4 

10s.  per  kw. 

...  900 

0 

0 

175  „ 

£4 

17s.  6d.  „ 

...  853 

2 

6 

150  „ 

£5 

5s.  „ 

...  787 

10 

0 

125  „ 

£5 

12s.  6d.  „ 

,,,  ... 

...  703 

2 

6 

100  „ 

£6 

1! 

,,,  ,,, 

...  600 

0 

0 

75  „ 

£6 

10s.  „ 

•••  ... 

...  487 

10 

0 

50  „ 

£7 

M 



...  850 

0 

0 

Additional 

KW. 

pro  rata 

per  kw. 

or  part 

thereof  per 

annum,  and  Id.  per  unit  for  all  units  consumed. 

Terms. — Ten  years’  contract,  and  exclusive  use  of  elec- 
tricity for  lighting  and  power  (motors).  The  kw.  charge 
payable  annually  in  advance. 

As  an  example  of  this  tariff,  a consumer  of  200  kw. 
“ power  required  ” would  pay  £900  annually  in  advance, 
and  £4  10s.  per  annum  for  every  kw.  above  200  kw.,  plus 
Id.  per  unit  for  all  units  consumed. 


BUSINESS  NOTES. 


{Continued  from  •page  338.) 

Catalogues  and  Lists. — Messrs.  Previte  & Co.,  2, 

Crosby  Square,  London,  E.O.— 16-page  pamphlet,  entitled 
“ Trinidad  Lake  Asphalt,”  in  which  a great  deal  of  interesting 
information  is  set  forth  regarding  the  concession  for  working  the 
Pitch  Lake,  for  which  the  Government  has  just  granted  a renewal, 
also  concerning  the  constituent  parts  of  the  asphalt,  the  solubility 
of  the  latter,  and  other  points. 

Mr.  Jamus  Ferguson,  61,  Pollok  Street,  Pollockshaws,  Glasgow. 
— 16-page  illustrated  catalogue,  setting  forth  particulars  of  Ferguson 
automatic  circuit-breakers,  quick-break  knife  switches,  replacement 
bridges  and  fuses,  ironclad  distribution  boxes  and  other  manu- 
factures. 

Mb.  S.  N.  Bbayshaw,  2,  Mulberry  Street,  Hulme,  Manchester  — 
In  response  to  requests  that  have  been  received  for  copies  of  the 
(1)  Decimal  Equivalents,  (2)  Millimetre  Equivalents,  (3)  Centigrade 
and  Fahrenheit  Comparisons,  appearing  in  his  various  catalogues, 
Mr.  Brayehaw  has  prepared  a considerable  quantity  of  these  in 
serviceable  form,  mounted  on  cards,  varnished  and  strung  for 
hanging  up.  We  have  received  a set  with  the  firm’s  name 
printed  on  very  simply  and  unobtrusively.  A set  of  the  three 
cards  will  be  sent  free  to  anyone  who  would  find  them  useful  either 
for  shop,  office  or  drawing  office  use. 

Messrs.  Donovan  & Oo.,  Berwick  8treet,  Birmingham. — Price 
leaflet  of  600-megohm  grade  non-Association  cable  ; also  an  illus- 
trated price  list  of  porcelain  and  brown-ware  insulator*  and 
sundriei. 


Messrs.  Perkin  & Co.,  Ltd.,  Lord  Street  Engineering  Works, 
Leeds. — Leaflet  on  the  use  of  disk  grinders,  with  prices  of  16  and 
18-in.  machines,  also  12  and  14-in.  sizes  for  bench  or  Btand. 

The  A.E.G.  Electrical  Co.,  op  South  Africa,  Ltd  , Caxton 
House,  S.W. — Illustrated  list  (20  pp.),  giving  particulars,  weights, 
prices,  &c.,  of  a variety  of  electric  heating  and  cooking  apparatus — 
water  heaters,  kettles,  heating  plates,  workshop  heating  tables, 
hair- drying,  soldering,  and  sealing  apparatus,  and  cigar  lighters. 

Pumping  Machinery  for  Alexandra  Docks,  Newport. 

—The  contract  has  just  been  settled  for  an  interesting  pumping 
plant  for  the  new  Alexandra  Docks  of  the  Newport  Docks  Co.  The 
pumping  plant  proper  consists  of  two  main  pumps  coupled  direct  to 
two  triple-expansion  steam  engines,  two  separate  500-kw.  generating 
sets  being  installed  for  lighting  and  power  purposes.  These  pumps 
will  be  capable,  when  working  simultaneously,  of  pumping  50,000,000 
gallons  of  water  from  the  River  Uek  into  the  dock  extension  in  a 
period  of  five  hours,  the  average  quantity  of  water  delivered  during 
this  period  by  one  pump  being  80,000  gallons  per  minute.  Owing 
to  the  big  quantities  and  comparatively  low  heads  the  pumps  are 
dealing  with,  the  average  speed  will  be  90  b p.m.  The  same  pumps 
will  be  used  for  emptying  the  graving  dock  which  will  be  built  at  a 
future  date.  In  this  case  the  pumps  will  work  against  a total  head 
of  42  ft.,  and  will  each  deliver  an  average  quantity  of  100,000 
gallons  per  minute,  running  at  speeds  varying  from  90  to  120.  The 
maximum  power  required  by  each  pump  during  this  period  will  be 
between  1,100  and  1,200  b.h.p.,  placing  them,  it  is  claimed,  amongst 
the  biggest  dock  pumps  built.  Two  schemes  differing  in  principle 
have  been  carefully  weighed  with  regard  to  this  pumping  plant. 
The  question  was  whether  the  pumps  should  be  driven  direct  by 
steam  engines  or  whether  electrically-driven  pumps  should  be 
installed,  and  it  was  decided  that  the  direct  steam-driven  pumps 
would  give  much  greater  economy  under  the  existing  conditions. 
This  is  due  to  the  fact  that  steam  engines  are  more  adaptable  to 
the  different  loads  at  the  respective  speeds  which  must  be  provided 
for  in  view  of  the  varying  heads  against  which  the  centrifugal 
pumps  have  to  work.  The  main  contractors  for  the  whole  of  the 
scheme  are  Messrs.  Cole,  Marchant  & Morley,  of  Bradford,  while 
the  pumps  are  being  built  to  the  designs  of  Messrs.  Jens  Orten- 
Boving&  Co.,  of  London,  E.C.,  by  Messrs.  Willans  & Robinson,  of 
Rugby. 

Germany. — A new  company  has  recently  been  formed  in 
Hamburg  with  a capital  of  £15,000  and  the  title  Die  “ Telram  ” 
Gluhlampenwerke  Gesellschaft,  to  manufacture  a new  metal- 
filament  lamp  known  as  the  “Telram.” 

Fire. — An  outbreak  of  fire  occurred  late  on  Saturday 
night  at  the  works  of  the  Brush  Electrical  Engineering  Co., 
at  Loughborough,  in  the  core  drying  Bhed  next  to  the  mouldeis’ 
department,  and  soon  after  the  arrival  of  the  brigade  the  roof 
of  the  building  collapsed.  There  was,  however,  very  little 
woodwork  about  the  place,  and  the  firemen  kept  the  blaze  within 
bounds,  and  were  able  to  leave  the  place  after  two  and  a-half 
hours’  work.  They  had  the  assistance  of  the  Falcon  Works 
brigade,  under  Mr.  Porter,  and  plenty  of  water  was  available, 
but  the  men  were  hampered  by  the  darkness  and  by  the  clouds  of 
steam  as  the  water  reached  the  heated  steel  work.  The  out- 
break, it  is  thought,  was  due  to  the  overheating  of  the  drying  flues. 

Annual  Sports. — To-morrow,  Saturday,  the  fourth 
annual  sports  of  the  Robertson  and  Osbam  Social  and  Athletic 
Club  will  be  held  at  the  Latymer  Upper  School  Ground,  Ducane 
Road,  Wood  Lane,  Shepherd’s  Bush,  commencing  at  2.30  sharp. 


LIGHTING  and  POWER  NOTES. 


Australia. — At  a recent  meeting  of  the  Electrical 

Association  of  Victoria,  Mr.  H.  R Harper  gave  some  details  of  the 
Melbourne  City  Council’s  electricity  supply,  and  general  progress 
in  Victoria.  He  said  that  21  electric  supply  orders  had  been 
issued  ; the  total  capital  expended  on  generating  and  distributing 
plant,  including  tramways,  approximated  £1,600,000,  and  the 
capacity  was  about  16,000  kw.  of  which  11,000  kw.  was  in  the 
Metropolitan  area.  The  gross  revenue  was  about  £250,000.  British 
towns  were  about  80  per  cent,  ahead  of  Melbourne  as  regards 
electrical  connections  per  inhabitant  and  45  per  cent,  ahead  as 
regards  amount  sold.  Many  Melbourne  suburbs  had  no  supply, 
including  Howthorn,  Williamstown,  Footscray,  Port  Melbourne  and 
Brighton,  which  had  orders.  Melbourne,  with  a population  of  over 
half  a million,  had  a supply  available  for  260,000.  Excluding  power 
stations  there  were  20,000  a p.  generated  by  steam,  4,000  h p.  by  oil 
and  gas,  and  4,000  h.p.  in  electric  motors,  being  utilised  in  Mel- 
bourne. 

The  Electricity  Committee  of  Pyrmont,  N.S.W.,  has  adopted 
plans  for  erecting  a new  generating  station,  at  an  estimated  cost  of 
£30,000.  The  new  building  is  to  be  similar  to  the  existing  one, 
but  providing  larger  coal  storage.  A further  proposal  to  accept 
tenders  amounting  to  £44,547  for  a 4,000-Kw.  turbo-generator  plant 
was  considered,  but  in  view  of  other  tenders  for  higher-speed  plants 
having  been  submitted,  at  £32,364  (which,  however,  did  not  comply 
with  the  engineer's  specification  as  to  speed),  it  was  eventually 
decided  to  refer  the  matter  back  for  the  city  eleotrioal  engineer  to 
report. 
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Acton. — The  annual  abstract  of  the  accounts  of  the 
Council  for  the  year  ended  March  31st,  1909,  shows  that,  although 
70,597  units  were  sold  more  than  last  year,  the  total  income  was 
less  by  £118.  This  is  accounted  for  by  the  discontinuation 
of  the  electric  street  lighting  early  in  the  year,  the  charge  for 
which  was  at  the  rate  of  4d.  per  unit,  and  the  increase  in  the 
number  of  power  units  sold.  The  average  selling  price  per  unit 
this  year  was  3‘33d.,  as  against  3 SSd.  last  year.  Another  effect  of 
discontinuing  the  electric  street  lighting  was  to  increase  the  pro- 
duction costs  per  unit  sold,  as  the  maximum  demand  on  which  pay- 
ment was  made  to  the  Metropolitan  Electric  Supply  Co.  for  the 
full  year  included  the  street  lighting  demand,  which  was  only  con- 
tinued during  the  first  six  weeks  of  the  year.  The  total  cost  to  the 
Council  of  each  unit  sold,  exclusive  of  loan  charges,  was  this  year 
3 old.  and  last  year  3'48d.  The  deficiency,  after  providing  for  tt  e 
repayment  of  loans  and  interest,  was  £4.943,  as  compared  with  a 
deficiency  of  £2,934  in  the  previous  year. 

The  Electricity  Committee  on  Monday  night  decided  that  a two- 
rate  system  of  charging  for  electricity  supplied  to  shopkeepers 
should  be  adopted,  the  price  to  be  7d.  per  unit  for  a supply  used 
during  a certain  two  hours  of  the  evening,  and  3d.  per  unit  at  all 
other  times. 

Brazil. — The  cotton  mills  of  the  Companhia  Americana 
at  Rio  de  Janeiro  are  now  being  operated  by  electricity ; the 
necessary  power — about  1,350  h.p. — being  supplied  from  the  central 
station  of  the  Rio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd. 
The  same  undertaking  is  also  supplying  800  h.p  , to  the  cotton 
mills  of  the  Fabrica  Catioca.  This  only  represents  about  half  of 
the  company's  requirements  and  arrangements  are  in  hand  for  the 
electrical  operation  of  the  whole  of  the  plant. 

The  Diario  Official  of  July  21st  contains  a copy  of  a decree 
transferring  to  the  Companhia  Brazileira  de  Energia  Electrica  the 
concessions  granted  to  Senores  Guinle  and  Cia.  for  the  installation 
of  electrical  works  at  Alberto  Torres,  and  the  appropriation  for 
electrical  purposes  of  the  water  of  the  Rio  Itapanhau,  in  the  State 
of  Rio  de  Janeiro. — Board  of  Trade  Journal. 

Brumby  and  Frodingbam  — The  U.D.C.  has  referred 

to  a Committee  an  electricity  scheme  whereby  it  is  proposed  to 
take  energy  in  bulk  from  the  Frodingham  Iron  and  Steel  Co.  at 
lid.  per  unit.  The  cost  of  the  installation  is  estimated  at  £2,500, 
and  the  suggested  charge  to  consumers  is  6d.  per  unit. 

Canada. — In  connection  with  the  new  hydro-electric 

power  line  which  is  being  built  by  the  Provincial  Government  of 
Ontario,  the  construction  of  the  stations  at  Dundas  and  Niagara  is 
already  proceeding  at  a good  rate,  and  it  is  anticipated  that  they 
will  be  completed  by  December.  The  towers  and  telephone  lines 
on  the  route  of  the  transmission  line  are  being  rapidly  put  up. 
Two  construction  gangs  are  now  working  on  the  erection  of  towers, 
and  a third  will  be  added  this  week,  when  it  is  expected  that  it 
will  be  possible  to  erect  15  towers  per  day. 

The  large  power  companies  at  Niagara  Falls  are  showing  the 
most  bitter  hostility  towards  the  Ontario  Government’s  power 
policy,  making  desperate  efforts  to  have  the  Power  Bill  disallowed 
by  the  Federal  Government.  Only  a short  time  ago  a delegation 
from  the  power  companies  waited  on  Sir  Wilfrid  Laurier,  impress- 
ing on  him  their  arguments  for  disallowal.  They  assert  that  the 
Act  is  ultra  vires  insomuch  as  it  conflicts  with  vested  interetts. 
They  argue  that  millions  of  dollars  have  been  expended  at  Niagara 
by  private  power  companies  on  the  assumption  that  there  would  be 
no  Government  competition.  Capital  was  obtained,  mostly  in 
England,  to  build  the  great  works  at  the  Falls.  They  argue  that 
it  fs  not  fair  to  the  shareholders,  who  put  up  their  money  in  good 
faith,  not  dreaming  of  competition  from  the  Provincial  Government. 
Now,  they  eay,  that  the  several  works  have  been  completed  and 
placed  in  practical  operation,  the  Government  steps  in  to  build  a 
transmission  line  in  order  to  supply  the  south-western  halt  of 
Ontario  with  power  at  cost.  Whateverthere  may  be  in  the  arguments 
of  the  power  companies,  the  Federal  Government  will  certainly  not 
disallow  the  Act  nor  interfere  in  any  way  with  the  power  policy 
of  Ontario.  The  people  of  Ontario  are  hailing  with  joy  the  advent 
of  the  Government’s  power  policy,  and  the  disallowing  of  the 
Act  by  the  Federal  Government,  and  the  consequent  stopping  of 
the  provincial  power  scheme,  would  create  a rebellion  in  Ontario. 

Continental  Notes.  — Italy.  — The  Ascoli-Piceno 

hydro  electric  installation  on  the  Tronto  River  had  its  origin  in 
a small  supply  for  mill  work,  which  some  years  ago  was  utilised  in 
a reaction  turbine  of  200  b.p.,  driving  a three-phase  alternator  at 
240  volts,  the  pressure  being  raised  in  transformers  to  15,000  volts 
for  transmission  : more  recently  in  1906  a canal  was  construct!  d to 
ensure  a larger  supply  of  water  at  all  times.  The  total  length  of 
the  new  canal  is  4,5C0  metres,  and  the  diecbarge  takes  place  wh(  re 
there  is  a difference  in  level  of  40  metres  between  the  head  and 
tail  races.  The  down-take  pressure  pipes  are  built  up  of  riveted 
sheet-steel ; the  total  length  of  the  down-take  is  71  metres.  Three 
turbines,  each  constructed  to  give  620  h p.  at  600  bp.m.,  have  now 
been  installed.  They  are  coupled  with  an  elastic  coupling  to  the 
alternators.  The  alternators  are  all  identical,  star  wound  for  3,000 
volts  and  50  periods,  with  exciters  mounted  on  the  same  shafts. 
The  cables  are  taken  to  the  controlling  apparatus  which  is  fixed  in 
a compartment  near  the  machine.  The  energy  is  raised  to  15,000 
volts,  at  which  pressure  it  is  transmitted  to  Ascoli-Piceno.  There 
are  three  transmission  lines,  two  of  3 5 mm.  and  one  of  4 5 mm.,  the 
line  being  suitably  protected  with  lightning  arresters,  both  the 
Gola  type  and  the  Siemens  type  being  used.  The  poles  are  ueually 
of  chestnut  wood,  10  metres  in  height  and  35  metres  apart.  At 
the  distant  end  of  the  line  the  pressure  is  reduced  to  240  volts  for 
distribution. 


Spain. — The  municipal  authorities  of  Mansilln  de  las  Mulas 
(Province  of  Leon)  have  recently  granted  a concession  for  the 
electric  lighting  of  the  town  during  a period  of  20  years. 

Tubkey. — It  is  announced  that  the  Turkish  Ministry  of  Public 
Works  has  appointed  a Commission  to  draw  up  the  terms  for  a 
concession  for  the  establishment  and  working  of  a large  central 
electricity  generating  station  in  Constantinople. 

Sweden. — The  Drags  Aktiebolag  has  decided  to  put  down  a 
plant  to  utilise  certain  available  water  power  on  the  River  Motala 
in  the  generation  of  electrical  energy  for  lighting  and  power 
purposes  at  its  cloth  manufacturing  mills  at  Norrkoping. 

Cowdenbeath. — The  T.C.  has  decided  to  apply  for  a 

provisional  order  for  the  extension  of  the  burgh,  and  to  embrace 
also  electric  lighting.  The  Fife  Electric  Power  Co.  intimated  to 
the  Council  some  time  ago  its  intention  of  applying  for  power  to 
supply  electricity  within  the  burgh,  and  the  Council  now  proposes 
to  ask  it  to  withdraw  tbe  name  of  Cowdenbeath  from  the  order. 

Dudley, — *A  L.G.B.  inquiry  was  held  on  Friday  last 

relative  to  the  application  of  the  T.C.  for  loans  of  £6,000  for 
buildings  and  plant  and  £5,693  for  cables.  There  was  no  opposition. 

Glasgow. — Many  interesting  comments  were  offered 

when  the  annual  report  and  accounts  of  the  electricity  department 
came  before  the  T.C.  for  approval.  The  convener,  in  explaining 
the  decreased  revenue  and  the  deficiency  (reported  in  last  week  s 
Review),  pointed  out  that  while  that  was  partly  due  to  depression, 
they  attributed  a considerable  amount  of  the  shrinkage  to  the 
benefaction  bestowed  in  the  reduction  of  rates  conceded  to  certain 
classes  of  consumers  and,  in  the  second  place,  to  the  introduction 
and  very  extensive  use  of  metal  lamps.  They  were  glad  to  think 
that  there  was  a prospect  of  securing  from  the  B.  of  T.  protection 
against  undue  competition.  Mr.  Cosh  considered  it  a very  great 
injustice  that  wealthy  people  who  required  electricity  for  power 
purposes  should  be  supplied  with  that  commodity  at  a price  con- 
siderably less  than  cost,  and  that  shopkeepers  should  have  to  pay 
3Jd.  for  what  cost  3Jd.,  while  other  people  got  it  for  less  than  Id. 
Mr.  P.  S.  Stewart  contended  that,  were  it  not  for  the  large  user,  or 
firms  using  power,  electric  light  would  be  very  much  dearer  for 
shopkeepers.  Mr.  W.  F.  Anderson  thought  it  too  bad  that  the 
average  consumer  was  compelled  to  burn  his  light  for  700  hours 
before  he  got  the  reduction  to  the  fd.  It  was  from  that  class  they 
got  the  sum  of  £119,000. 

Hay, — The  U.D.C.  has  formed  a Committee  to  consider 
and  report  upon  the  possibility  of  adopting  a scheme  of  electric 
lighting. 

KetteriDg. — A L.G.B.  inquiry  was  held  on  August  18th 
into  the  application  of  the  U.D.C.  for  a loan  of  £2,000  for 
electricity  purposes,  viz  , mains  extensions,  meters,  public  lighting, 
and  the  provision  of  two  mechanical  stokers.  There  was  no 
opposition. 

Kirkcaldy. — The  T.C.  is  asking  the  consent  of  Dysart, 

an  adjoining  burgh,  to  include  in  a provisional  order  powers  to 
supply  electricity  for  lighting  purposes  in  Dysart. 

Londonderry. — In  consequence  of  applications  for  power 

and  lighting,  the  electrical  engineer  has  been  authorised  to  report 
on  necessary  extensions  and  the  estimated  cost. 

Loughborough. — The  accounts  of  the  electricity  depart- 
ment for  the  year  ended  March  31st  laBt  showed  a profit  on  revenue 
account  of  £547,  but  owing  to  the  heavy  charges  for  loans,  a grant 
of  £1,500  had  to  be  made  from  the  general  district  fund,  and  an 
adverse  balance  was  carried  forward  of  £2,346.  The  total  amount 
borrowed  on  the  undertaking  is  £30,900. 

Mansfield.— The  T.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £300  for  water  softening  plant,  and  £200  for  economiser 
extension  at  the  electricity  worke. 


TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — At  the  weekly  meeting  of  the  Tramways  and 

Electrical  Committee  the  manager  of  the  tramway  system,  Mr. 
Nance,  recommended  the  abolition  of  the  tramway  centre  poles  in 
the  interests  of  street  traffic  regulation.  This  was  referred  to  the 
electrical  engineer  for  report.  A sub-committee  was  appointed  to 
eo  into  the  question  or  the  threatened  litigation  with  Mr.  Harrison 
over  the  Holywood  tramway  question  and  also  to  go  into  the  pro- 
posed working  of  the  Holywood  line,  the  Bill  for  which  has  passed 
into  law. 

Canada. — A new  electric  railway  will  soon  be  commenced 
from  Morrisburg  to  Ottawa.  The  company  has  been  incorporated 
with  a capital  of  £200,000.  The  power  plants  will  be  located  at 
Morrisburg  and  Billings  Bridge,  Ottawa.  Another  line  ccntem- 
nlated  called  the  Belt  Line  Electric  Railway,  covers  practically 
the  same  route;  but  tbe  Corporation  of  Metcalfe,  in  Carleton 
County,  proposes  to  give  the  right  of  way  to  tbe  company  that 
begins  work  first. 
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Chile. — According  to  Reuter,  the  Government  has  decided 
on  the  electrification  of  1,150  km.  of  railway,  [beginning  as  an 
experiment  with  184  km. 

China. — Aschemeison  foot  to  construct  an  electric  tramway 
from  Swatow  to  the  district  city  of  Oheng-Hai,  a distance  of  about 
10  miles.  According  to  the  prospectus,  the  capital  is  to  be  $300,000, 
in  $5  shares ; the  latter,  however,  are  not  being  taken  up  readily. 
Two  large  river  branches  would  require  to  be  bridged,  but  other- 
wise the  construction  of  the  line  would  present  no  difficulties. — 
Board  of  Trade  Journal. 

Continental  Notes. — Russia. — Three  new  lines  of 

electric  tramways  have  just  been  completed  and  put  in  operation  in 
the  town  of  Saratov.  There  are  now  26  km.  of  electric  tramways 
at  work  in  the  town ; there  are  still  two  lines  to  be  converted  to 
electric  traction,  of  which  one  is  nearing  completion. 

It  is  stated  that  negotiations  in  regard  to  the  tramway  reorganisa- 
tion in  St.  Petersburg  are  being  actively  pursued  by  an  inter- 
national syndicate  consisting  of  the  A.E.G.,  Siemens  & Halske, 
and  the  British  Westinghouse  Co.,  backed  by  the  Deutsche  Bank. 
Later  reports  mention  competition  by  a syndicate  headed  by  the 
Societe  Parisienne  Electrique.  The  matter  is  referred  to  elsewhere 
in  our  columns. 

Gebmany.  — The  Rheinisch  - Westfalische  ElectricitaJswerke 
Gesellschaft,  of  Essen,  has  secured  a concession  from  the  Provincial 
Government  authorities  of  Solingen  for  the  construction  and 
working,  during  a period  of  60  years,  of  five  lines  of  electric 
tramways  in  the  district. 

Italy  A company  has  just  been  formed  in  Brussels,  with  a 
capital  of  £200,000  and  the  title  La  Soc’6t6  des  Tramways  de 
Palermo,  to  construct  and  work  a system  of  electric  tramways  in 
the  town  of  Palermo,  Daly,  as  also  aline  connecting  that  place  with 
Mondello,  a distance  of  10  km. 

Glasgow. — The  Postmaster-General  has  again  communi- 
cated with  the  department  a proposal  to  place  small  letter-boxes  on 
cars.  The  Sub-Committee  cannot  see  their  way  to  recommend  the 
T.C.  to  approve  of  the  proposal. 

Ilkeston. — According  to  a correspondent  a strike  of 

Corporation  tramway  employes  is  threatened,  the  men  having 
applied  for  an  increase  in  wages,  which  has  been  refused  on  the 
ground  that  the  pay  is  equal  to  that  given  in  other  towns  of  equal 
size.  Further,  it  is  stated  that  the  Ilkeston  tramways  are  not  a 
paying  concern. 

Kirkcaldy.— The  agreement  between  Kirkcaldy  and- 
Dysart  T.C.  regarding  the  proposed  extension  of  the  Kirkcaldy 
tramway  system  to  Dysart  has  been  slightly  altered,  but  it  is 
believed  it  will  now  be  acceptable  to  all  parties. 

Liverpool. — The  tramways  department  of  the  Corporation 

carried  out  some  smart  work  on  Saturday  night  and  Sunday  in 
taking  up  and  relaying  the  track  with  new  double  sets  of  rails,  in- 
cluding junctions  and  points  supplied  by  Hadfields,  at  the  junctions 
of  Dale  Street,  Castle  Street  and  Water  Street,  where  the  main 
tramway  traffic  of  the  city  converges.  During  Sunday  the  running 
of  the  trams  at  this  spot  was  diverted,  but  the  usual  traffic  was 
resumed  on  Monday  morning. 

London. — The  evening  of  August  2:ird  saw  the  last  of 
the  Highgate  Hill  cable  tramway— the  first  of  its  kind  laid  down 
in  Europe— which  is  to  give  way  to  the  electric  car  as  soon  as 
rebuilt  by  the  L.C.C.  The  last  few  journeys  were  marked  by  a 
great  demonstration  on  the  part  of  the  inhabitants  living  near 
who  crowded  the  cars,  let  off  fireworks,  and  sang  “AuldLang 

Following  the  example  of  the  District  Railway,  the  Charing 
Cross  and  Hampstead  tube  line  is  being  provided  with  a morning 
and  evening  service  of  non-stop  trains. 

Moieeambe.  The  T.C.  has  decided  to  double  the 
tramway  track  to  afford  greater  facilities  for  the  working  of  the 
system.  B 

South  Africa. — At  a special  meeting  of  the  East 
London  T.C.  held  on  July  28th,  it  was  resolved  to  re-lay  the  tram- 
tramway track  at  an  estimated  cost  of  £8,500.  Recent  attacks  on 
the  electrical  engineer,  which  led  to  his  resignation  being  ten- 
dered, have  caused  much  public  feeling,  and  a petition  iB  being 
largely  signed  asking  the  Council  to  retain  his  services  till  the 
reorganisation  Bcbeme  is  completed. 

At.  the  last  meeting  of  the  Johannesburg  T.C.,  the  question  of  the 
alteration  in  tramway  fares  came  up  for  discussion.  The  Committee 
reported  against  the  proposal  of  the  introduction  of  l£d.  stages  by  a 
majority  of  one,  so  that  the  fares  will  remain  as  at  present.  The 
fact  that  last,  year  the  tramways  showed  a profit  of  £40,000,  and  that 
a larger  profit  was  anticipated  this  year  led  to  a demand  by  a great 
many  for  the  reduction,  but  the  fact  of  the  heavy  losses  in  previous 
years  carried  greater  weight. 

Wallasey. — The  Bill  providing  for  the  construction  of 
the  extended  t.ram  route  to  Wallasey  village  from  8eacombe  having 
just  received  the  necessary  sanction,  the  U.D.C.  will  at  the  next 
Council  meeting  consider  the  question  of  the  method  of  putting  its 
powers  into  effect.  In  the  Committee  there  is  a controversy  raging 
Conncil  should  undertake  the  work  or  whether  it 
should  be  let  out  to  contract.  The  tramway  sy&tem  already  in 
operation  was  constructed  by  the  Council's  own  department. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Brazilian  Wireless  Stations. — The  Government  con- 
templates the  erection  of  a high-power  wireless  station  on  Fernando 
de  Noronha,  as  well  as  a small  installation  to  communicate  with 
Pernambuco.  Another  station  will  be  erected  on  Babylonia  Hill 
Rio  de  Janeiro.  1 


Cab!e  Interruptions  and  Repairs 

. Interrupted.  Repaired, 

Tang.er-Cadiz  May  19)  1909 

Tonrane-Amoy  June  17)  ,909 

^s?ab;ferfin  ".  July  8,  1909 

™ Aug.  7.  1909 

Melilla-Chalarinas i,,,,  7 iqqq 

Cueta-Tangier  " Auli  V 1909 

Corfu-Tneste  Aug.  16,  1909  Aug.  23  1909 

Dakar-Conakry  Aug.  2o|  1909  S ' 

Fire  at  a Marconi  Station. — According  to  the  daily 

papers,  a fire  occurred  at  the  Marconi  wireless  station  at  Glace 
Bay,  on  Saturday  last  ; the  repairs  will  occupy  six  weeks,  and  mes- 
sages are  being  sent  via  Cape  Cod  in  the  meantime. 

Indo-Burmah  Telegraphs.— The  work  of  improving 

the  telegraph  between  India  and  Burmah,  started  two  years  ago  is 
nearly  complete.  The  Chittagong  line  and  that  m'a'Assam  have 
been  overhauled  ; the  latter  is  now  the  main  route.  The  Brahma 
putra  is  crossed  by  an  overhead  suspension,  and  the  only  submerged 
cable  is  at  the  Ganges  crossing.  It  is  stated  that  the  line  will  not 
be  quite  satisfactory  until  it  is  possible  to  run  it  along  a railway. 

Portsmouth  Municipal  Time— The  Telephone  Com- 
mittee has  under  consideration  a proposal  to  take  £300  from  the 
reserve  fund  for  the  provision  of  a Magneta  clock  system  in  the 
borough  It  has  been  decided  to  apply  for  the  sanction  of 
tne 


Rand  Telephones.— The  installation  of  telephones  on 

the  Witwatersrand  Gold  Mines  is  likely  to  become  very  general  in 
application,  and  siooe  the  recent  adoption  of  an  underground  tele- 
phone  system  in  the  shafts  and  various  drives  of  the  Roodepoort 
Central  Deep  Gold  Mine,  it  is  rumoured  that  a telephone  installa- 
tion will  be  generally  carried  out  on  the  Randfontein  estates 
There  is  also  a probability  of  the  Langlaagte  Gold  Mine  following 
suit,  as  well  as  various  other  mining  properties. 

South  African  Wireless  Stations. — Reuter’s  Agency 

announces  that  active  steps  are  being  taken  to  erect  wireless 
installations  along  the  South  African  coast.  The  Government  of 
Natal  are  in  treaty  with  the  Home  Government  with  the  idea  of 
erecting  such  a station  on  the  bluff  at  Durban,  and  the  scheme  will 
be  extended  to  a system  of  stations  between  Cape  Colony  and 
Delasoa  Bay.  J 

Spanish  Telegraphs  and  Telephones.— Le  Boldin 

Qfirud  del  Cuerpo  de  Telegrafos  of  Spain  publishes  a law  according 
™ G°verDment  of  sPain  has  been  authorised  to  spend 

10.000. 000  Pesetas  in  the  reorganisation  and  development  of  the 
telegraph  and  telephone  services.  Of  this  sum  1,895,670  pesetas 

expended  on  landlines,  2,116,000  on  submarine  cables,  and 
106,626  on  telephone  instruments.  4,618,607  pesetas  will  be  allo- 
cated to  the  extension  of  telephones  and  telegraphs,  and  will 
include  the  cost  of  connecting  382  offices,  where  there  are  mere  than 
4 000  inhabitants,  with  the  telegraph  system,  and  846  offices,  where 
there  are  less  than  4,000  inhabitants,  with  the  telephone  system,  as 
well  as  1,235  localities  where  the  inhabitants  number  less  than 

2.000.  The  remaining  1,263,096  pesetas  will  be  devoted  to  the 
construction  of  telegraphs  to  places  willing  to  furnish  the  necessary 
poles,  and  it  is  calculated  that  of  these  there  are  1,235 .—Journal 
Tt'Ugraphiquc. 


Telegraphic  Interference.— The  Western  Union,  the 

Postal  Telegraph  and  Cable  Co.,  and  the  Lake  Shore  and  Michigan 
Southern  Railroad  Co.  have  been  proceeding  against  the  Chicago, 
Lake  Shore  and  South  Bend  Traction  Co.,  claiming  that  the  alter- 
nating current  which  is  used  to  work  the  cars  of  the  traction  com- 
pany seriously  interferes  with  the  working  of  the  telegraph  com- 
panies wires,  rendering  them  at  times  useless  between  Chicago 
and  New  York.  The  telegraph  companies’  Buit  was  for  an  injunc- 
tion, but  the  judge  decided  against  them,  and  an  appeal  has  now 
been  lodged.  The  system  of  the  traction  company  consists  of  a 
single-phase  road  77^  miles  long,  with  operating  potential  on  the 
trolley  wire  of  6,600  volts.  For  some  part  of  the  way  the  lines 
of  tho  various  concerns  run  parallel.— Telegraph  Arjc. 

Wireless  Cfirnmnniration  with  Balloons.  — The 

Zr.itxrhri.fi  f tier  Scliwachatromtcchnik  refers  to  experiments  made  in 
in  Belgium  with  wireless  in  communicating  with  balloons  which 
recorded  signals  from  the  Eiffel  Tower  and  the  Palace  of  Justice  at 
Brussels.  This,  the  journal  states,  will  be  of  great  benefit  to  aerial 
navigators,  who  will  not  only  be  able  to  furniBh  observations  to 
land  without  descending,  but  will  also  be  able  to  receive  directions 
for  their  journey  or  meteorologioal  warnings,  enabling  them  to  seek 
safety  before  the  approaoh  of  storms. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Melbourne. — 2,550  common  battery  tele- 
phones and  protectors  for  the  P.M.G.  See  "Official  Notices” 
August  20th. 

Ballinasloe. — 'September  10th.  The  Committee  of 

Management  of  the  Ballinasloe  District  Lunatic  Asylum  wants 
tenders  for  the  supply  and  erection  of  overhead  cables.  See 

" Official  Notices  ” July  30th. 

• 

Belgium. — September  1st.  La  Societe  Rationale  des 
Chemins  de  Per  Vicinaux,  of  Brussels  (14  Rue  de  la  Science)  is 
inviting  tenders  for  the  contract  for  the  supply  and  erection  of  the 
overhead  iquipment  of  the  Trazegnies-AnderlueB  electric  railway. 

Brazil. — October  5th.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Corumba  (Province  of  Matto-Grosso)  for 
the  establishment  of  a central  electric  lighting  station  in  the  town. 

Edinburgh. — September  4th.  The  Corporation  invites 
tenders  for  a motor-alternator  and  for  an  electric  lighting  installa- 
tion. See  “ Official  Notices  ” August  6th. 

Handsuortli. — August  30th.  Steam  coal  for  the  electric 

generating  station  of  the  U.D.C.  P.  A.  Nixon,  electrical  engineer. 

Leeds. — September  7th.  Paper-insulated  cables  for  the 

E.L.  Department.  See  “ Official  Notices  ” August  13th. 

Leyton. — September  7th.  Public  lighting  lanterns  with 

clock  switches  for  incandescent  electric  lamps,  for  the  U.D.C.  See 
" Official  Notices  ” August  13th. 

September  7th.  Electric  light  wirirg  and  fittings  for  the 
Public  Offices  ; extension  for  the  U.D.C.  See  “ Official  Notices  ” 
Auguit  20th. 

London. — L.C.C. — September  14th.  The  L.C.C.  wants 

tenders  for  the  supply  and  laying  of  6£  miles  of  0'075  sq.  in, 
three-core  cable  and  46  miles  of  single  core  cable,  telephone  cables," 
&c. ; the  supply  of  50  tramway  feeder  pillars  ; laying  16  miles  of 
stoneware  ducts;  and  the  supply  of  440,000  stoneware  ducts.  See 
“ Official  Notices  ” August  6th. 

Poplab. — September  8th.  Electrical  supplies  for  a year  fer  the 
B.G  G.  H.  Lough,  Clerk,  45,  Upper  North  Street,  Poplar,  E. 

September  1st. — Miscellaneous  stores  and  electrical  accessories 
for  the  Metropolitan  Asylums  Board.  See  "Official  Notices” 
August  20th. 

L C.C. — September  21st.  Two  500-kw.  and  150  kw.  motor- 
generators,  also  high  and  low-tension  switchgear,  for  sub-stations  ; 
steam  and  other  piping,  valves  &c.,  for  Greenwich  generating  station. 
See  "Official  Notices”  to-day. 

Plymouth. — September  2nd.  Steam  turbo-dynamo  for 

the  Corporation.  See  " Official  Notices  ” August  13th. 

Servia. — September  14th.  The  Servian  State  Railways 

authorities  in  Belgrade  are  inviting  tenders  for  electrical  plant 
required  in  connection  with  the  new  installation  at  the  Segme 
mines.  The  plant  required  comprises  a winding  engine,  centrifugal 
pumps,  signals,  and  the  necefsiry  electrical  ccnductors. 

Spain. — September  2nd.  The  Artillery  Authorities  at 

Seville  are  inviting  tenders  for  the  supply  of  a 15-kw.  continuous- 
current  dynamo  and  an  18-h.p.  electric  motor. 

Warrington. — September  10th.  Electrical  requisites 
for  Bix  months,  for  the  B.G  ; A.  Bottomley,  cleik,  Bewsey  Chambers, 
Warrington. 

West  Ham. — September  2nd.  Electrical  fittings  for  a 

year,  for  the  B.G.  Thomas  Smith,  clerk,  Union  Road,  Leyton- 
stone,  N.E. 

Wifcliaw. — August  30th.  Three-wire  D.c.  switchboaid 
for  the  Craigneuk  sub-station,  for  the  Electricity  Department.  See 
"Official  Notices”  August  13th. 


CLOSED. 

Dundee. — Messrs.  Maxwell,  Son  & Co.,  Dundee,  have 
secured  the  contract  to  install  electric  light  in  connection  with  the 
Submarine  base.  The  contract  comprises  the  illumination  of  the 
officers’  quarters,  outbuildings,  and  lavatories,  and  the  providing 
of  extra  lights  round  the  dry  dock.  The  same  firm  are  to  carry 
out  the  installation  in  connection  with  the  Corporation’s  new 
Central  Reading  Room. 


Glasgow. — The  Tramways  Committee  has  recommended 
the  following  offers  for  acceptance: — 

Steel  traction  poles.— Wilson’s  & Union  Tube  Co.,  Ltd. 

Phono  trolley  wire. — Equipment  & Engineering  Co.,  Ltd. 

H D.  copper  trolley  wire.-  Standard  Cable  Manufacturing  Co.,  Ltd. 

Switch  panel.— British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd 

When  the  recommendation  of  the  Libraries  Committee  that  the 
offer  (£2,799)  of  Messrs.  Allan,  Arthur  & Ure  for  the  electric 
lighting  of  the  new  Mitchell  Library  came  up  for  confirmation  at 
the  Town  Council  meeting,  a discussion  arose  as  to  the  method 
by  which  the  tenders  had  been  obtained.  Mr.  Battersby,  the 
convener,  explained  that  the  Committee  had  been  advised  by  their 
own  electrical  experts  that  the  most  satisfactory  way  was  to  take 
six  or  seven  firraB  who  did  that  class  of  work  and  provide  them 
with  specifications.  That  course  was  followed.  Seven  firms  were 
invited  to  tender,  six  did  so,  and  the  lowest  offer  was  that  of  Messrs. 
Allan,  Arthur  & Ure.  Mr.  M’Millan  moved  that  the  minute  be 
taken  back.  He  characterised  the  Committee’s  action  as  unfair, 
and  held  that  public  work  should  be  put  upon  the  public  market. 
The  minute  was,  however,  subsequently  approved. 

India. — An  Indian  exchange  says  that  the  Bengal-Xagpur 
Railway  Co.  have  ordered  for  trial  purposes  100  cells  from  the 
Chloride  Electric  Storage  Co.,  Ltd. 

London. — The  following  tenders  have  been  accepted  for 

the  Government  Departments  named  : — 

Wait  Office. 

Electric  cable— Callender’s  Cable  and  Construction  Co.,  Ltd.  ; W.  T. 
Henley’s  Telegraph  Works  Co.,  Ltd.  ; Hooper's  Telegraph  and  India- 
Rubber  Works,  Ltd. ; India-Rubber,  Gutta  Percha  and  Telegraph  Works 
Co.,  Ltd.  ; Johnson  & Phillips  Ltd. ; Siemens  Bros.  & Co.,  Ltd. 

Copper  conductors. — W.  F.  Dennis  & Co. 

General  Post  Office. 

House  telephone  apparatus.— Gent  & Co.,  Ltd. 

Cable  (paper  core).— Henley’s  Telegraph  Works  Co.,  Ltd.  ; British  Insulated 
and  Helsby  Cables  Ltd. 

Cable,  submarine.— Siemens  Bros.  & Co.,  Ltd. 

Bell  receivers. — General  Electric  Co..  Ltd. 

Portable  telephones.— British  L.  M.  "Ericsson  Manufacturing  Co.,  Ltd. 

Wire,  copper,  hard  drawn,  800  lb.— British  Insulated  and  Helsby  Cables 
Ltd. ; T.  Bolton  & Sons  ; R.  Johnson  & Nephew,  Ltd.  ; Shropshire  Iron 
Co.,  Ltd.  ; F.  Smith  & .Co.,  incorporated  in  the  London  Electric  Wire 
Co.  and  Smiths,  Ltd. 

Electric  liftsat  Post  Office  telegraph  stores,  Cherry  wood  Road,  Biimingham.— 
A.  and  P.  Steven,  Glasgow. 

Telephone  service  and  equipment,  extension  at  Ealing  Telephone  Ex- 
change.— Western  Electric  Co. 

Manchester. — The  Corporation  Tramways  Committee 

bas  placed  a contract  with  Mr.  William  Stabwav  for  a 40-45  h p. 
Rynkoield  petrol  motor-car  for  use  as  a tower  wagon. 

Middlewieh.— The  Electrolytic  Alkali  Co , Ltd.,  have 

placed  an  order  with  the  Key  Engineering  Co.,  Ltd.,  for  a 500-h.p. 
Ehrhardt  & Sehmer  gas  engine  for  driving  an  electric  generator  at 
their  works. 

Ravi  ten  stall. — The  T.C.  has  accepted  the  tender  of 

Mr.  J.  W.  Kidd  for  the  installation  of  the  electric  light  at  the 
Municipal  Offices. 

Sheffield. — The  Education  Committee  on  Monday  accepted 
the  tender  of  Messrs.  Hall  & Matthews,  of  Sheffield,  for  installing 
the  E.L.  at  the  new  hostel,  at  £127.  That  of  the  Corporation  Elec- 
tricity Department,  at  £155;  was  recommended  for  acceptance. 
There  were  13  tenders,  the  highest  being  £328,  and  the  lowest  £94 ! 


NOTES. 


Parliamentary. — The  Electric  Lighting  Acts 

(AMendmbnt)  Bill — The  House  of  Commons  again  debated  this 
Bill  on  20th  inst.,  and,  after  making  further  amendments,  allowed 
it  to  be  read  a third  time.  The  following  addition  was  made  to 
Clause  6: — “(4)  Nothing  in  this  section  shall  enable  the  Board  of 
Trade,  without  the  consent  ol  the  undertakers  within  whose  area  of 
supply  the  premises  are  situate,  to  give  such  permission  as  aforesaid 
to  any  undertakers  where  the  last-mentioned  undertakers  are  by 
any  Act  of  Parliament  specifically  prohibited  from  supplying  elec- 
tricity within  the  area  of  the  first- mentioned  undertakers/’ 

Clause  24,  as  we  gather  from  the  Times  report,  was  struck  out, 
and  an  amendment  was  made  to  Clause  26,  BtatiDg  that  the  expres- 
sion “undertakers”  meant  any  local  authority,  company  ir  person 
authorised  to  Bupply  electricity  “to  whom  the  E.L.  Acts  apply.” 
The  London  Eleotbic  Supply  Bill  —In  his  “ Slaughter  of 
the  Innocents”  announcement  last  week,  Mr.  Asquith  stated  that 
the  London  Electric  Supply  Bill  would  have  to  be  withdrawn. 

Points  in  Favour  of  llie  Electron™  bile— In  a 

leaderette  appearing  in  the  New  York  Electrical  IVorld  under  the 
title  “Tte  Blessed  Noiselessnest  of  the  Electric  Vehicle,”  our  con- 
temporary interestingly  and  effectively  sings  the  praises  of  the 
electromohile  in  the  following  words : — 

“If  the  noise  of  machinery  means  waste,  as  engineers  contend, 
the  ordinary  gasoline  automobile  must  be  a wasteful  device 
indeed.  In  the  campaign  against  the  noise  of  city  streets  the 
gasoline  car  is  often  a conspicuous  offender,  and  it  contrasts 
most  unfavourably  with  the  latest  types  of  electric  vehicles, 
which  are  almost  noiseless.  Imagine  a darkened  upper  room  in  a 
city  house  in  which  a father  is  anxiously  regarding  a sick  child. 
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The  curtains  are  drawn,  but  the  windows  must  be  left  open  to  admit 
the  summer  air.  The  doctor  says  that  the  little  sufferer  must  have 
rest  and  quiet,  and  the  parents  are  doing  their  best  to  secure  this 
condition  without  removing  their  little  one  from  the  comforts  of 
home.  There  are  flowers  in  the  room,  and  the  restful  hum  of  an 
electric  fan  is  heard.  The  child  has  fallen  into  a troubled  sleep, 
and  the  father  iB  regarding  her  anxiously.  Suddenly,  whir-r-r-r, 
chug,  chug,  chug — the  distracting  noise  of  a big  gasoline  automobile 
is  heard  outside.  It  sounds  like  an  explosion  and  is  continued  for 
some  time.  The  patient  jumps  up  with  a start ; its  dearly  bought 
rest  has  vanished,  and  slow  tears  course  down  the  cheeks  of  the 
child.  The  father  has  an  impulse  to  tear  that  machine  into  a 
thousand  fragments  if  he  could  get  at  it.  This  is  no  imaginary 
picture,  but  fact. 

“No  such  charge  as  this  can  be  brought  against  the  electric 
machine.  ‘ Joy  riders’  make  no  use  of  the  electric  vehicle.  The 
speed  mania  does  not  seize  hold  of  those  who  manage  the  safe 
and  sane  electric  car.  The  latter  does  not  drip  gasoline  on  the 
Btreet,  neither  is  it  characterised  by  an  offensive  odor.  Quietly, 
steadily,  but  with  strength  and  power,  electricity  does  its  work 
whether  in  propelling  the  carriage  which  a woman  or  even  a child 
may  operate,  or  driving  the  attractive  delivery  wagon  or  the  heavy 
truck.  The  opprobrium  which  attaches  to  the  reckless  driving  of 
automobiles  is  directed  almost  entirely  against  the  gasoline  cars, 
and  rightly  so,  for  very  few  accidents  are  to  be  attributed  to  the 
easily  controlled  machines  of  the  electric  type.  In  a few  places  in 
this  country  automobiles  are  forbidden  the  privileges  of  the  street 
within  municipal  limits ; but  it  will  be  well  for  the  exasperated 
city  authorities  to  make  a distinction  in  favour  of  the  electric  vehicle, 
for  it  is  not  that  type  of  car  that  has  brought  reproach  on  auto- 
mobiliem.” 

The  virtues  of  the  electric  vehicle  have  been  recognised  by  the 
powers  that  be  in  England  by  allowing  electric  carriages  to  be  run 
in  the  parks  at  hours  when  cars  using  other  forms  of  power  are 
prohibited  much  to  the  chagrin  of  those  interested  in  the  non- 
electric automobile  trades.  But  with  all  this  governmental 
patronage  the  electromobile  does  not  make  anything  like  the 
headway  that  it  should  do  here.  On  the  point  of  noiselessness,  the 
annoying  “ whir-r-r-r,  chug,  chug,  chug”  of  the  doctor’s  own  motor- 
car is  not  unknown  to  render  his  prescription  of  11  perfect  quiet  ” 
unavailing  at  times.  The  motor-car  is  undoubtedly  a boon  to  the 
medical  man— but  it  ought  to  be  electric  I 

Appointment  Vacant. — A manager  is  wanted  for  the 
Ilkeston  tramways  and  electricity  department  (£200).  See  our 
advertisement  pages  to-day. 

Electrical  Fatalities. — A boy  aged  six  took  a short 

cut  across  the  N.E.  electric  railway  one  day  last  week  while  return- 
ing from  school,  when  he  fell  on  the  live  rail  where  he  lay  until  an 
electric  train  threw  him  off.  “ Accidental  death  whilst  trespassing 
on  the  electric  railway  ” was  the  verdict  of  the  jury. 

On  the  19th  inst.  an  inquest  was  held  at  Pyle,  Glamorgan,  into 
the  death  of  Owen  David  and  David  Thomas,  two  colliers,  who 
were  killed  recently  at  the  Cribbwr  Fawr  colliery  by  touching  the 
live  armouring  of  a cable.  According  to  the  daily  Press,  Mr.  Robert 
Nelson,  Home  Office  expert,  expressed  the  view  that  the  accident 
was  caused  by  inefficient  earthing,  and  he  suggested  an  improve- 
ment. Another  witness,  Joseph  Llewellyn,  said  he  saw  David 
clasping  the  electric  cable,  and  rushed  forward.  He  caught  hold 
of  him  by  the  waist  and  dragged  him  away.  As  he  was  doing  so 
their  faces  came  in  contact,  and  witness  received  a shock  which 
rendered  him  unconscious. 

Engineering  Day  at  the  White  City.— We  have 

received  particulars  of  arrangements  that  have  been  made  for 
holding  an  Engineering  Day  at  the  Imperial  International  Exhi- 
bition at  Shepherd’s  Bush  on  Saturday,  September  4th.  Mr.  W. 
Worby  Beaumont  is  the  chairman  of  the  Joint  Organising  Com- 
mittee and  Mr.  W.  Yorath  Lewis  is  honorary  secretary.  The  affair 
is  being  organised  by  the  General  Mechanical  Engineering  Com- 
mittee, the  Mining  and  Metallurgical  Committee,  the  Building  and 
Engineering  Construction  Committee,  the  Institute  of  Marine 
Engineers  and  the  Cornwall  Mining  Committee.  The  Lord  Mayor 
of  London  will  preside  over  the  proceedings.  The  programme  in- 
cludes a round  of  visits  for  inspecting  the  construction  and  operating 
mechanism  of  the  Flip-Flap,  the  Wiggle-Waggle,  the  Witching 
Waves  and  whatever  else  you  will  in  a long  list,  including  such 
prosaic  things  as  gas  engine  plants  driving  printing  machinery  and 
refrigerating  plant,  and  the  electrical  sub-station ; the  exhibits  in 
the  Machinery  Hall  and  other  objects  of  engineering  interest  that 
have  been  brought  together  for  the  occasion  will  be  on  view. 
Between  the  hours  of  2.45  p.m.  and  7 p.m.,  no  fewer  than  half  a 
dozen  papers  and  lectures  will  be  delivered  in  the  Congress  Hall, 
as  well  as  there  being  balf-an-hour’s  interval  for  a reception  at  5 p.m! 
by  the  Lord  Mayor.  In  these  discourses,  Mr.  A.  Steiger  will 
talk  of  “Water  Power  and  Turbines”;  Mr.  J.  McLaren  will 
dilate  upon  “ The  Extended  Uses  of  Electricity  on  Board  Ship  ” ; 

The  Treatment  of  Marine  Boilers  on  Long  Voyages,”  will  be 
the  theme  of  Mr.  H.  Ruck  Keen ; “Large  Gas  Engines  ” will  be 
lectured  about,  with  lantern  slides,  by  Mr.  Percy  R.  Allen,  and 
the  two  remaining  subjects  relate  to  drawings  by,  and  for,  engineers 
and  architects.  The  last  paper  is,  “ according  to  programme,”  to 
commence  at  7 p.m.,  after  which,  at  7 45  p.m.,  there  is  to  be  a great 
“ Engineering  D.iy  Banquet,”  for  which  tickets  up  to  500  are 
obtainable  for  6s.  each;  anybody  desiring  to  purchate  tickets  should 
apply  to  Mr.  Lewis  at  the  Exhibition  j and  as  the  printed  pro- 
gramme  says  that  a large  number  have  already  been  applied  for. 
you  had  better  write  soon. 


From  all  the  foregoing,  we  are  told,  it  is  hoped  that  “ some 
good  may  result  in  thus  starting  a movement  which  might  well  be 
extended  with  the  object  of  securing  concerted  action  and  more 
effective  results  by  the  numerous  technical  institutions.”  We  are 
also  told  that  “the  idea  of,  in  this  way,  endeavouring  to  bring 
together,  the  members  of  the  numerous  societies  relating  to 
engineering  seems  to  be  heartily  approved  by  several  sections  of 
the  engineering  community.”  This  is  an  admirably  guarded  and 
qualified  statement.  The  “ architectural  features  of  the  remark- 
ably beautiful  buildings  ” are  mentioned  in  the  list  of  attractions 
for  this  day  as  appealing  to  architects  and  those  interested  in  the 
building  trades.  “All  interested  in  engineering  work  are  cordially 
invited  to  attend,  with  their  friends,  including  ladies,”  and  so  we 
suppose  are  all  and  sundry  who  care  to  pay  for  admission  to  the 
Exhibition.  From  what  we  have  given  above,  it  will  be  seen  that 
those  who  desire  to  do  so  can  spend  a very  busy  Saturday  half-holiday 
on  September  4th,  and  if  they  have  time,  can  think  something  about 
that  question  of  more  concerted  action.  We  observe  from  the 
daily  Press  that  the  Institutions  of  Civil  and  Electrical 
Engineers  and  the  M.E.A.  are  to  be  represented  as 
irstitutions,  but  the  programme  does  not  say  anything  about  these 
organisations,  and  we  are  not  aware  that  the  Institution  of  Elec- 
trical Engineers  as  a body  is  in  any  way  identified  with  the  event, 
whatever  may  be  the  part  played  by  individual  members. 

Legal. — In  re  The  Phosphor  Bronze  Co.,  Ltd. — 
Broce  v.  The  Company. — In  the  Vacation  Court  on  Wednesday 
lait  this  debenture- holder’s  action  came  before  Mr.  Justice 
Hamilton  on  a motioE  by  the  plaintiff  for  the  appointment  of  a 
Receiver  and  manager  of  the  defendant  company.  Counsel  for  the 
plaintiff  stated  that  he  had  come  to  an  arrangement  with  the  defen- 
dant company,  who  were  willing  that  his  Lordship  should  at  once 
pronounce  the  usual  debenture  decree.  Under  those  circumstances, 
with  his  Lordship’s  sanction,  it  was  proposed  to  take  the  usual 
order  for  accounts  and  inquiries  and  for  the  appointment  of  a 
Receiver  and  manager.  He  asked  that  the  gentleman  appointed 
should  have  liberty  to  act  at  once  and  to  appoint  a Bub-manager. 
His  Lordship  made  the  order  as  asked. 

Inquiries. — Names  are  asked  for  of  manufacturers  of 
Rhcostene  and  Reeista  resistance  materials. 

Anglo-Japanese  Hydro-Electric  Power  Scheme  — 

Our  correspondent  at  Ottawa,  Canada,  writes  : — 

“The  Canadian  Trade  Commissioner  at  Yokohama,  Japan, 
advises  the  Department  of  Trade  and  Commerce  here,  that  there 
will  be  established  in  London  a company  which  will  undertake  the 
work  of  floating  a loan  in  order  to  supply  funds  to  the  Anglo- 
Japanese  Hydro-Electric  Power  Co.  From  the  statement  made  by 
Mr.  Sonoda,  Mr.  Masuda,  and  Baron  Shibusawa  and  Marquis 
Katsura,  it  has,  however,  been  ascertained  that  the  aforesaid  com- 
pany will  be  established  in  Canada  under  the  Canadian  law.  The 
Commissioner  says  that  Marquis  Katsura  asked  these  financiers  the 
reason  why  London  business  men  had  chosen  Canada  instead  of 
London,  and  that  Mr.  Sonoda  explained  that  in  England  the 
registration  fee  was  excessive,  whereas  in  Canada,  which  en- 
courages industrial  enterprises,  the  various  taxes,  including  regis- 
tration fee,  were  insignificant,  and  that,  moreover,  the  Canadian  law 
recognised  the  establishment  of  a company  whose  object  it  was  to 
advance  loans.  These  facts  had  induced  the  British  capitalists  to 
choose  Canada  for  the  establishment  of  the  headquarters  of  the 
company. 

“The  views  expressed  by  the  promoters  are  that  in  accordance 
with  the  demands  of  the  age  a hydro-electric  enterprise  should 
te  inaugurated  by  means  of  foreign  capital,  so  that  the  Govern- 
ment is  not  likely  to  object  to  the  scheme.  Apparently  the 
Government  welcomes  the  enterprise.  Sir  Edward  Strassay, 
accompanied  by  an  expert,  goes  to  Japan  fiom  London  some  time 
this  month,  when  they  will  inspect  several  rivers  capable  of  being 
utilised  for  the  generation  of  electricity.  The  subscribers  may  be 
entitled  to  become  shareholders  of  the  Canadian  Co.  and  of  the 
Anglo-Japanese  Hydro-Electric  Co.,  which  will  be  established  in 
Jrpan  at  the  same  time.” 

Information  Wanted  re  Life  in  Aden— “ Ignora- 
mus” writes: — “ Having  regard  to  the  bad  state  of  things  in  this 
country,  and  seeing  the  large  number  of  engineers  who  now  seek 
situations  abroad,  I have  under  consideration  the  offer  of  a berth 
in  Aden.  May  I trespass  upon  your  valuable  space  in  the  hope  that 
among  your  numerous  readers  there  may  be  one  who  has  had  experi- 
ence of  this  part  of  the  world  and  who  will  be  generous  enough 
to  give  me  some  information  as  to  (1)  the  cost  of  living  ; (2)  the 
cost  of  clothes  and  other  necessities  ; and  (3)  the  sort  of  climate  to 
be  expected.” 

He  Applied  for  a Reward. — We  are  indebted  to  an 
Australian  correspondent  for  the  following  copy  of  an  amusing 
letter  received  by  him  from  one  who,  out  of  the  fulness  of  his 
heart  and  the  inner  recesses  of  his  fertile  brain,  desired  to  confer  a 
boon  upon  his  fellow  countrymen  in  Australia— for  a reward.  All 
we  are  6orry  about  is  that  our  correspondent  did  not  send  us  a copy 
of  his  “ sympathetic  ” reply  1 We  believe  that  the  extermination 
of  rabbits  electrically  has  been  suggested  and  tried  at  least  once 
already.  That  remark  about  the  “ stored  electricity  promised  by 
Edison  Co.”  is  good,  and  seems  to  stamp  the  writer  as  not  being 
such  a child  in  electrical  matters  as  some  parts  of  his  appeal  might 
lead  one  to  suppose  : — 

"Dear  Sirs,  I note  from  the  “ Bega  ” Budget  a paragraph  that 
your  firm  are  “exponents”  of  all  that  can  be  done  by  electricity 
heating  and  iron  to  driving  a motor  or  lighting  a palace.  Welli 
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the  idea  came  into  my  head  that  electricity  might  be  utilised  to 
kill  rabbits,  and  I applied  to  the  Premier  for  a reward  for  the 
scheme.  Can  you  assist  me  in  any  way.  My  idea  was  to  run  two 
parallal  line*  of  wire  on  insulating  cups  about  k in.  apart,  under  a 
fence  about  4 io.  from  the  ground,  and  that  rabbits  passing  under 
would  join  the  circuit  and  be  killed. 

“ Some  people  say  the  plan  was  tried  years  ago  and  failed  (it  so, 
I never  heard  of  it),  others  that  the  wires  would  be  dangerous  to 
human  beings  (but  the  wires  need  not  be  long,  say,  200  yd.,  and  could 
easily  be  guarded  during  three  or  four  hours  after  dark).  Others 
say  the  wires  could  not  be  charged  sufficiently  owing  to  excessive 
leakages  (I  am  not  aware  if  this  is  so).  _ 

11  Can  you  tell  me  if  it  can  be  done,  and  if  it  would  be  very 
expensive.  I note  that  a dynamo  is  not  a very  costly  thing,  but 
there  may  be  other  reasons  I am  not  aware  of,  such  as  weight,  1 cwt. 
Doubtless  there  would  arise  a considerable  demand  for  dynamos, 
and  this  might  be  worth  the  attention  of  your  firm.  My  view  was 
that  each  instrument  should  be  handled  by  a Government  expert, 
and  moved  from  place  to  place  to  kill  rabbits.  , 

“ Trusting  you  will  give  me  a sympathetic  reply,  I remain,  Sirs, 

yours  faithfully,  , 

" P.S.  Would  the  stored  electricity  promised  by  Edison  Co.  be 
likely  to  be  of  assistance  ? ” 

Accident. — While  fixing  electric  light  wires  at  the  new 

Council  Secondary  Schools  at  Croydon  on  18'h  inst.,  the  scaffolding 
collapsed,  and  two  men  (Edwards  and  Price),  employed  by  Mr. 
Ernest  Price,  electrician,  were  thrown  to  the  ground.  They  were 
both  removed  to  the  hospital  with  broken  legs. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbioal  Review  posted  as  to  their  movements. 


Central  Station  Officials —On  19th  inst.  Mr.  F.  E. 

Newton,  mains  superintendent,  was  recently  the  recipient  of  a 
barometer,  bearing  a suitable  inscription,  given  by  the  staff  of  the 
electricity  department,  P&rtick,  Glasgow,  on  the  occasion  of  his 
marriage.  Mr.  Siilery,  burgh  electrical  engine  er,  made  the 
presentation,  and  Mr.  Newton  replied. 

Tramway  Officials. — The  Corporation  tramway  staff  at 

Portsmouth  has  presented  a set  of  silver  fisb  kniveB  and  forks  to 
Mb  W.  R.  Epaven,  general  manager,  and  Mrs.  Spaven,  on  their 
silver  wedding. 

In  this  column  last  week  Mb.  Medcalf  was  incorrectly  described 
as  general  manager  of  the  S*indon  Corporation  tramways.  His 
title,  we  understand,  is  “ tramways  manager.  ’ 

Mb.  J.  K.  Nobth,  late  tramway  manager  at  Riwtenstall,  has 
been  presented  by  the  employ 4s  with  a framed  photograph  of 
themselves. 

General. — As  noted  elsewhere  in  this  issue,  Mr.  0.  H. 

Bishop,  for  many  years,  and  until  recently,  Eales  manager  to  the 
Eliscn  & Swan  Co.,  has  now  joined  his  interests  with  those 
of  the  E.M.F.,  Ltd.,  of  Ironmonger  Lane,  E.C.,  of  which  company 
he  has  become  a director.  We  are  asked  to  state  that  he  will 
welcome  communications  at  the  above  addreBS  from  old  friends  and 
supporters. 

Mb.  T.  Tomlinson,  16,  Beresford  Place,  Dublin,  is  now  honorary 
secretary  of  the  Dublin  Section  of  the  Institution  of  Electrical 
Engineers.  _ • 

Mb.  C.  G.  Tbevett,  sole  partner  in  the  firm  of  Green  & Trevett, 
electrical  engineers,  Cape  Town,  having  taken  up  a position  on  the 
engineering  staff  of  the  Rand  Mines  Power  Supply  Co.,  Johannes- 
burg, the  business  of  the  firm  has  been  taken  over  by  Mb.  E.  A. 
Shaw,  A.M.I.E.E.,  the  manager  of  the  late  firm. 

The  London  Gazette  contains  the  following  notices  regarding 
appointments  in  the  Territorial  Force  (Royal  Engineers) : — 

“London  District  Telegraph  Companies,  Royal  Engineers  (Army 
Troops). — Lieut. -Col.  A.  Bain  is  granted  the  hon.  rank  of  Colonel 
(March  31st,  1908). 

Northern  Cable  Telegraph  Company,  Northern  Command  Tele- 
graph Companies,  Royal  Engineers  (Army  Troops). — C.  Weight  to 
be  Second  Lieutenant  (July  2nd). 

Electric  Lights  Company,  Cinque  Ports  (Fortress). — H.  U. 
Hoofeb  to  be  Second  Liiutenant  (to  be  supernumerary)  (July 
15th). 

Cornwall  (Fortress).— Majob  and  Hon.  Lieut.-Col.  C.  H. 
Paynteb,  Retired  List,  Militia  (Major,  retired  pay),  to  be  Major, 
with  the  hon.  rank  of  Lieut.-Col.  (June  23rd). 

Electric  Lights  Companies,  Hampshire  (Fortress).— Second 
Lieut.  R.  Guest  resigns  his  commission  (July  7th).” 

The  Australian  Mining  and  Engineering  Review  reports  that  Mb. 
A.  Falkenbach,  A.M.I.E.E.,  who  has  been  for  the  last  three  and 
a-half  years  chief  electrical  engineer  at  the  Deep  Leads  Electric 
Transmission  Co.,  Ltd.,  Charlotte  Plains,  Victoria,  has  resigned  to 
take  up  a similar  position  with  the  Ross  Goldfields,  Ltd.,  Hokitika, 
New  Zealand,  where  a plant  is  being  erected  for  the  transmission 
of  current  from  Kanieri  Forks  to  the  mine  at  Ross,  a distance  of 
25  miles,  the  transmission  pressure  being  24,000  volts.  Mr. 
Falkenbach  left  for  New  Zealand  at  the  end  of  July. 

The  Times  special  correspondent  at  Teheran,  in  reporting  the 
kidnapping  of  Mb.  Alan  Weight,  of  the  Imperial  Bank  of  Persia, 
by  brigands  while  travelling  between  Kerman  and  Yezd,  states  that 


Mr.  James,  of  the  Indo-European  Telegraph  Department,  who  was 
working  on  the  line,  went  to  Mr.  Wright’s  assistance,  and  effected 
his  release  on  Saturday.  “ Both,  however,  are  Btill  in  an  awkward 
situation,  as  the  road  in  either  direction  is  infested  with  robbers.” 
Later  information  reports  that  they  are  in  a perilous  position. 

On  the  occasion  of  his  retirement  on  a pension  after  43  years’ 
service,  Mb  Charles  Pugh,  chief  telegraph  department  of  the 
Newark  G.P.O.,  has  been  presented  by  the  inside  and  outdoor  staff 
with  a barometer. 

Mb.  Vincent  S.  Allpbess,  M.I.C.E.,  consulting  electrical  and 
mechanical  engineer,  asks  that  in  future  all  letters  and  corres- 
pondence, &c.,  should  be  addressed  to  him  either  at  39,  Victoria 
Street,  Westminster,  or  to  Southwick,  Sussex. 

Obituary.— The  death  of  Thomas  Livesey,  late  parcel 
clerk  to  the  * Blackburn  Corporation  tramways,  by  whom  be  has 
been  employed  for  the  past  seven  years,  took  place  on  Sunday, 
August  15th,  after  only  a few  days’  illness,  of  pneumonia.  Wreaths 
were  contributed  by  the  inspectors,  drivers,  and  conductors,  and  the 
parcel  and  clerical  staffs.  The  funeral  took  place  on  the  following 
Thursday,  when  about  60  drivers,  conductors,  and  parcel  boys  (in 
uniform)  walked  ahead  of  the  hearse  to  the  cemetery,  as  a mark 
of  esteem  for  the  deceased. 

Mb.  Holmes  (William,  not  Sydney),  whose  death  from  drown- 
ing was  alluded  to  in  our  last  issue,  was  not  traffic  superintendent 
under  the  Rhondda  Tramways  Co-,  being  a motorman  in  their 
service.  Mb.  Geo.  E,  Roddy  is  the  company’s  traffic  manager  and 
superintendent.  We  are  pleased  to  insert  this  correction. 

The  death  is  announced  of  Mb.  John  Wilson,  of  the  Dundee 
Corporation  electrical  department.  Death  took  place  suddenly 
on  17th  inst. 

An  evening  paper  siys  that  Mb.  Howard  Thurston,  who  held  a 
position  in  the  service  of  the  Eastern  Telegraph  Co  , has  been 
found  shot  on  the  western  coast  of  Africa. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Imperial  Lamp  Works  (Brimsdown),  Ltd.  (lG/,306). — Par- 

ticulars  of  £40,000  debentures  created  August  4th,  1009,  filed  pursuant  to  Sec.  93 
(3)  of  the  Companies’  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  £15,000.  Property  charged : The  company’s  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  No  trustees. 


CITY  NOTES. 


Dablin  and  Lucan  Electric  Railway  Co.,  Ltd.— 

Mr.  W.  Mooney  moved  the  adoption  of  the  half-3  early  report  at 
the  meeting  held  on  August  19th.  He  said  that  the  affairs  of  the 
company  continued  in  a prosperous  condition.  The  receipts  were 
£3,351,  or  8 per  cent.  (£242)  better  than  for  the  corresponding 
period  of  1908.  The  expenditure  was  less  by  £108.  The  line  and 
rolling  stock  had  been  maintained  in  the  highest  state  of  efficiency, 
and  the  goods  and  passenger  traffic  had  been  carried  on  with  tbe 
utmost  regularity.  There  was  a regular  half-hourly  seivice  from 
both  ends  of  the  line,  with  occasional  specials.  Their  goods  and 
parcels  traffic  had  devt  loped  largely,  and  he  hoped  would  continue 
to  grow.  The  preference  dividend  required  £475,  £250  had  been 
placed  in  further  reduction  of  electrical  equipment  debt,  and  £429 
was  being  carried  forward.  They  were  applying  for  an  Order  in 
Council  sanctioning  the  working  of  a portion  of  the  proposed 
extension  from  Lucan  to  Leixlip.  The  report  was  adopted. 

Cland  Hamilton,  Ltd. — At  the  general  meeting, 

held  in  Glasgow,  Mr.  Alex.  J.  Fergusson,  C.A.,  chairman,  presided 
and  moved  the  adoption  of  the  report,  which  recommended  a divi- 
dend of  6 per  cent,  on  the  ordinary  capital  of  the  company,  after 
making  provision  for  depreciation,  carrying  substantia)  amounts  to 
the  various  reserve  funds  and  paying  the  dividend  on  the  5 per  cent, 
preference  shares.  Mr.  Geo.  M’Gregor  seconded,  and  the  proposal 
was  adopted  unanimously.  Mr.  Alex.  J.  Fergusson  was  re-elected  a 
director. 

Blackpool  and  Fleetwood  Tramroad  Co. —The 

half-yearly  meeting  was  held  on  Thursday  last  week.  The  accounts 
showed  receipts  to  be  £11,794,  on  the  revenue  account  the  charges 
being  £8,162.  The  sum  of  £4,657  had  been  spent  in  the  purchase 
of  materials  for  the  renewal  of  Bix  miles  of  single  line.  A dividend 
of  4 per  cent,  was  announced,  £1,250  being  placed  to  the  reserve 
fund. 

Prospectus. — Sungei  Liang  Rubber  Co.,  Ltd.— This 

company  has  been  offering  36,000  shares  of  £1  each  for  subscription 
at  par.  The  company  acquires  rubber  estates  in  the  State  of 
Pahang,  Malay  States,  whereon  32,000  trees  are  planted. 

Ascot  District  Gas  and  Electricity  Co —The  directors 

have  declared  an  interim  dividend  of  5 per  cent,  per  annum  (5s. 
per  share),  less  income-tax,  for  the  past  half-year. 

Aberdeen  Suburban  Tramways  Co.,  Ltd.— For  the 
half-year  ended  July,  1909,  the  directors  recommend  a dividend  of 
2 per  cent.,  carrying  forward  £527. 

United  Electric  Car  Co.,  Ltd.— A dividend  of  per 

cent,  on  the  ordinary  shares  for  the  year  is  announced. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Locality. 

Fort- 

night 

ended. 

Receipts  for 
the 

fortnight. 

No. 

of 

wks 

Total  to  date, 

Route 

miles 

open. 

Aberdeen  . . . . 

Aug.  18 

£ 

3,626 

+ 

£* 

322 

11 

£ 

17,718 

£* 

— 605 

Ino. 

Ayr 

„ 21 

1,098 

+ 

6 

14 

5,813 

25,488 

— 226 

8 

m , 

„ 18 

1,982 

+ 

153 

33 

+ 1,097 

Belfast 

„ 20 

7,769 

+ 

571 

19 

78,951 

+ 3,586 

37 

Birkenhead.. 

„ 22 

2,227 

+ 

73 

20 

22,326 

129,207 

— 442 

13-61 

Birmingham  Corp. 

„ 14 

12,573 

+ 

88 

20 

+ 3,437 

. f 

Blackburn  . . 

,,  18 

2,535 

91 

21 

23,982 

— 852 

1397 

Blackpool-Fleetw’d 

21 

4,168 

4,884 

+ 

211 

7 

11,482 

+ 130 

„ 22 

+ 

81 

21 

49,529 

— 790 

42 

Bournemouth 

„ 18 

5,098 

4- 

314 

20 

85,938 

+ 54 

21  -96 

Bradford 

„ 11 

11,028 

+ 

612 

19 

97,470 

+ 1,671 

54-9 

Brighton 

„ 22 

2,725 

11,931 

4- 

188 

21 

21,913 

+ 806 

9-6 

t f 

Bristol 

„ 20 

+ 1,884 

•• 

•• 

•• 

Brit.  Elec.Trac.Co. 
Airdrie 

Aug.  13 

447 

+ 

22 

32 

6,937 

— 115 

3-65 

Barnsley  . . 

13 

354 

— 

32 

II 

5,331 

— 270 

. . 

Barrow  . . 

..  13 

653 

+ 

8 

II 

7,370 

— 560 

5-37 

Cavehill  . . 

„ 13 

294 

— 

28 

u 

2,819 

— 164 

Devonport  •• 

„ 13 

891 

— 

293 

II 

11,830 

— 2,847 

8-85 

Gateshead 

„ 13 

2,123 

+ 

5 

*1 

31,852 

— 810 

11-25 

Gravesend 

„ 13 

669 

— 

14 

II 

6,633 

— 172 

6-5 

Greenock . . 

„ 13 

1,436 

4- 

174 

17,378 

+ 397 

7-25 

Hartlepool 

„ 13 

646 

4- 

18 

II 

7,446 

— 204 

6-72 

Kidderminster  . . 

„ 13 

456 

4- 

3 

II 

3,475 

— 238 

Leamington 

„ 13 

554 

+ 

27 

II 

5,558 

+ 173 

Merthyr  . . 

„ 13 

545 

+ 

42 

6,875 

+ 85 

2-9 

M 

Metropolitan 

„ 13 

15,576 

4- 

915 

II 

169,289 

+ 15,014 

22 

Middleton 

„ 13 

839 

— 

49 

10,816 

+ 881 

8-5 

Mid.  Joint  Com’tee 

„ 13 

13,164 

— 

207 

182,136 

— 4,478 

Oldham— Ashton 

„ 13 

1,231 

— 

50 

II 

17,895 

— 1,134 

9-13 

Peterborough  . . 

„ 13 

328 

— 

31 

3,754 

— 339 

5-31 

Potteries  . . 

„ 13 

3.637 

+ 

24 

56,613 

— 1,419 

29 

Rothesay  .. 

„ 13 

1.282 

4- 

29 

6 860 

— 201 

2-75 

Southport.. 

„ 13 

1,000 

4- 

5 

9,339 

— 284 

8-17 

S.  Metropolitan . . 

„ 13 

2,331 

— 

109 

.. 

25,291 

— 589 

Swansea  .. 

„ 13 

2,477 

+ 

22 

30,642 

+ 474 

12-5 

Tynemouth 

..  13 

1,301 

4- 

257 

7,822 

+ 413 

3-75 

Weston-s-Mare  .. 

,,  13 

1,297 

4- 

151 

4,631 

+ 216 

3 

. . 

{Worcester 

„ 13 

869 

— 

51 

II 

8,893 

— 90 

5-76 

Wrexham 

,,  13 

250 

+ 

3 

3,110 

— 143 

Yorks.  Wool. Hist. 

„ 13 

2,051 

— 

97 

28,862 

— 468 

17 

Miscellaneous  . . 

13 

607 

+ 

26 

II 

6,623 

+ 28 

Burnley 

Aug.  21 

2,725 

+ 

59 

# . 

Burton-on-Trent  . . 

22 

679 

4- 

16 

21 

5,662 

— 147 

6-63 

Bury.. 

„ 15 

2.694 

4- 

169 

191 

23,768 

— 690 

22-6 

„ I4 

6,076 

+ 1,010 

20 

44,966 

+ 812 

Carlisle 

>,  21 

387 

— 

12 

33 

5,495 

— 224 

,, 

Chatham  and  Diet. 

„ 19 

2,145 

4- 

312 

33 

26,771 

+ 1,483 

14-98 

Cork 

„ 19 

1,139 

— 

65 

33 

14,473 

- 811 

+ Croydon 

,,  6 

2,050 

f 

152 

28,170 

+ 122 

11*25 

4-76 

•j  Darlington . . 

„ 14 

192 

— 

2 

20 

3,717 

— 230 

Darwen 

,,  20 

552 

+ 

5 

20 

6,167 

— 220 

4-36 

(Dover 

„ 14 

326 

+ 

18 

20 

4,318 

— 477 

4-75 

Dublin 

„ 20 

12,534 

+ 1,087 

43,957 

+ 817 

54*26 

Dundee 

„ 4 

2,439 

— 

135 

ii? 

13,852 

— 613 

15 

East  Ham  . . 

„ 21 
July  30 

2,071 

4- 

222 

20^ 

21,153 

+ 2,905 

8-43 

•68 

( Exeter 

340 

— 

30 

18 

6,212 

+ 514 

6-5 

Glasgow 

Aug.  21 

34,694 

4- 

832 

. . 

196,709 

— 3,420 

90*5 

1-5 

Hastings 

„ 19 

3,440 

+ 

23 

. . 

. . 

Huddersfield 

. . 

5,314 

Hull 

„ 21 

+ 

533 

20 

51,811 

+ 1,219 

14  5 

i-5 

Ilkeston 

,,  19 

307 

4- 

16 

20 

2,758 

— 202 

1 Ipswich 

„ 14 

565 

+ 

65 

20 

8,268 

+ 37 

10-5 

Kilmarnock 

„ 21 
July  22 

281 

4- 

7 

14 

2,193 

— 82 

4-25 

{ Lan’kshire  Trm.Co. 

3 035 

+ 

113 

29 

36,202 

- 1,697 

17-62 

i-is 

Lancashire  United 

Aug.  18 

3,223 

4- 

68 

83 

43,929 

— 148 

Leeds 

..  14 

15,158 

+ 1,349 

20 

135,513 

+ 1,549 

54 

6 

•(Leicester  .. 

„ 21 

4,497 

4- 

205 

(Leith 

„ 14 

1,507 

+ 

331 

i3 

8,595 

+ 934 

6 

Liverpool  . . 

„ 14 

23,139 

4- 

565 

32 

345,516 

- 2,766 

104 

tL.C.C 

74,201 

— 

882 

672,818 

+ 21,641 

121 

*4*25 

London  United 

» 21 

15,410 

— 

891 

. . 

202,901 

-20,967 

Lowi  stoft  . . 

„ 21 

899 

— 

61 

47 

8,190 

— 1,020 

3-5 

Manchester 

,,  21 

30,654 

— 

819 

21 

313,445 

— 3,792 

90*5 

6 

(Newcastle  .. 

„ 14 

July  31 

8,814 

4- 

117 

76,996 

+ 1,273 

(Newport  .. 

672 

— 

41 

18 

11,874 

— 382 

14-5 

Oldham 

Aug.  22 

3.787 

— 

299 

21 

40,838 

— 2,948 

23-75 

(Pontypridd.. 

„ 14 

890 

— 

7 

194 

8,353 

+ 1,083 

6-5 

i-75 

Portsmouth . . 

Preston 

„ 18 

1,726 

+ 

108 

Rotherham  . . 

„ 19 

1,196 

— 

63 

20 

12,099 

— 545 

io 

•66 

Salford 

„ 1G 

9,728 

10,896 

4- 

131 

19? 

92,345 

— 3,305 

Sheffield 

24 

— 

185 

21? 

120,570 

— 1,580 

87 

1*26 

Southampton 

„ 18 

2,578 

4- 

143 

20 

22,222 

11,987 

— 540 

. . 

Southend-on-Sea  .. 

„ 18 

1,907 

4- 

220 

20 

+ 1,932 

. . 

South  Shields 

„ 21 

1,319 

4- 

94 

12,065 

+ 33 

. . 

Swindon 

„ 18 

353 

+ 

15 

Tyneside  .. 
Wallasey 

„ 18 

1,008 

4- 

103 

7 

8,391 

+ 203 

„ 14 

2,356 

4- 

no 

194 

19,081 

+ 523 

•22 

Walthamstow 

..  21 

1,574 

+ 

160 

20 

14,531 

+ 152 

9 

West  Ham  .. 

„ 12 

6,154 

4- 

216 

19 

46,095 

+ 2,686 

15 

•8 

Wolverhampton  .. 

„ 18 

1,671 

46 

20 

16,582 

- 876 

12-6 

Baker  St. -Waterloo 

„ 21 

6 115 



86 

7 

20  575 

+ 865 

4-26 

Cen.  London  Rly.. . 

..  21 

8,775 

-4,284 

7 

34,955 

-14,069 

6*82 

*66 

Char.  + ,Eu8.Hamp. 

.1  'A 

6,660 

+ 

6(6 

7 

25,845 

+ 8,835 

7.75 

City  & 8,  Lon.  Rly, 

..  22 

6,042 

4- 

283 

7 

21,463 

+ 1,259 

7-8 

Dublin-Lucan  Rly. 

..  20 

848 

+ 

18 

7 

1,214 

+ 6 

7 

G.N,  and  Oity  Rly. 

„ 21 

2.327 

4- 

5 

7 

7,602 

— 32 

B-6 

G.N.,  P’y.  ABrmln. 

..  21 

8,490 

— 

70 

7 

84,636 

+ 765 

9-25 

L'pool  Overh’d  Rly. 

„ 22 

8 048 

4- 

72 

7 

11,986 

+ 19 

6-8 

4'8 

Dlandudno-Col.  Bay 

„ 20 

1,611 

+ 

130 

38 

10,001 

+ 1,761 

Mersey  Hailway  .. 

„ 21 

8.638 

+ 

40 

7 

13,410 

+ 509 

4*6 

Metropolitan  Rly... 
Met.  Distriot  Rly.. . 

„ 22 

29,705 

4- 

215 

33 

110,440 

+ 1917 

24-5 

. , 

..  21 

16,692 

4- 

603 

7 

66,655 

+ 5,260 
+ 76,694 

24 

Anglo-Argentine  .. 

„ 19 

July  Ifi 

77,812 

+ 7,621 

82 

1,284,697 

96,514 

8 Auckland  .. 

13,418 

+ 1,608 

28 

+ 18,296 

22-8 

8'1 

Bombay  (B.E.T.)  .. 

„ 22 

4,598 

+ 

157 

28 

72,776 

+ 4,262 

§ Brisbane 

,, 

16,140 

+ 2,114 

^ Brit. Columbia  Rly. 

June 

41,365 

+ 8,826 

Calcutta 

Aug.  21 

6.025 

+ 

230 

. . 

JCapeElectricT.Ld. 

June 

11,208 

SKalgoorlie,  W.A.. . 

July 

8,509 

1,278 

80 

26+38 

20-5 

Madras 

Aug.  15 

4- 

103 

82 

18,940 

+ 278 

{Melbourne.. 

. . 

, . 

8 Lisbon 

Perth  (W. A.)  .. 

„ 20  1 

2,616 

4_ 

98 

33 

46,601 

+ 22 

28 

2-1 

* Compared  with  the  corresponding  period  ot  1908.  t One  week  only, 
1 Includes  horse,  steam  and  other  rooeipts.  I One  month, 


STOCKS  AND  SHARES. 


Tuesday  Alternoon. 

Within  the  next  two  or  three  weeks  the  holiday  season  will  be 
finished,  and  “ the  public”  returned  to  town  once  more.  Business 
is  expected  to  show  signs  of  awakening  vitality  in  the  middle  of 
September,  and  here  and  there  around  the  markets  are  already  to  be 
found  indications  of  a little  more  general  interest  in  stocks  and 
shares  than  has  been  the  case  lately.  That  people  are  coming  back 
from  their  holidays  is  patent,  even  in  the  Stock  Exchange,  where 
many  of  the  principal  features  are  sunburnt  and  tanned. 

Home  Railway  stocks  are  amongst  those  to  which  barely  a flicker 
of  public  attention  iB  directed.  The  dealers  sorrowfully  admit 
that  theirs  does  not  deserve  the  dignity  of  being  called  a market — 
a word  implying  trade,  activity  and  business.  The  man  who  has 
an  order  in  a few  thousand  of  stock  is  regarded  as  a curiosity, 
almost  an  anachronism,  and  the  daily  records  of  movements  in 
Home  Riilway  stocks  are,  on  the  whole,  a pitiful  exhibition  of 
small  shrinkages. 

Metropolitan  Consolidated  has  gone  down  with  the  rest  of  them, 
and  shows  a loss  of  15s.  Central  London  Preferred  certainly  has 
replaced  its  loss  of  2,  thanks  to  a retail  buyiDg  order.  Other 
alterations  in  electrical  rails  there  are  none.  The  Tube  Debenture 
stocks  have  hardened,  and  Bakerloo  Pours  have  attained,  at  last, 
the  level  of  100.  Charing  Cross  Debenture  improved  to  93|,  Great 
Northern  and  Piccadilly  Debenture  to  95-J.  That  both  will 
go  ultimately  to  par  there  seems  to  be  little  room  for  doubt. 

Electricity  Supply  shares  are  a good  second  to  Home  Railway 
stocks,  and,  indeed,  it  may  be  true  to  say  that  the  latter  themselves 
are  less  dormant  than  the  former.  Charing  Cross  Preference  and 
Metropolitan  Ordinary  eased  off  a trifle,  and  Westminsters,  of  both 
binds,  are  £ higher.  South  Metropolitan  41  per  cent.  First 
Debenture  stock  gained  2.  There  the  Btory  ends,  and  in  this 
barren  recital  can  be  found  no  such  cause  for  complaint  as  reached 
us  the  other  day  from  a Stock  Exchange  reader.  He  declared  that 
it  was  impossible  to  pick  up  the  paper  without  finding  a growl  at 
market  methods,  such  as  the  quotation  of  prices  at  unduly  large 
margins,  the  retention  of  others  at  levels  which  did  not  fairly 
represent  the  market  values,  and  so  on.  The  touching  upon  such 
points,  however,  is  surely  part  of  an  observer’s  duty,  and  if  the 
market  were  to  do  more  than  to  command  that  we  should  bless, 
Sempronius  must  deserve  it.  To  descend  : — 

The  Mexican  power  gi\up  has  eased  off  again,  and  Mexico 
Tramways  stock  is  4 points  down,  while  Mexican  Light  and  Power 
lostl.  Business  in  Rio  Trams  has  fallen  off  a good  deal,  and  the 
price  is  lower  at  92  ; the  5 per  cent,  bonds  at  94|  have  commanded 
more  interest  just  lately.  Sao  Paulos  went  back  a little  to  149J. 
Canadian  General  Ordinary  at  124J,  shows  a rise  of  1£,  the 
Preferred  at  119J  being  without  change.  Monterey  Light,  Heat 
and  Power  5 per  cent.  Debenture  kept  at  89£,  the  disastrous  fire  in 
the  town  making  no  difference  to  the  price. 

Anglo-Argentine  Trams  retain  their  strength,  and  Calcuttas  are 
steady.  British  Columbia  Electric  Railway  Deferred  continues  to 
mount,  and  Cape  Electric  Trams  created  a mild  surprise  by  moving 
up  from  6s.  to  7s.  6d.  British  Electric  Traction  Ordinary  are,  in 
Stock  Exchange  phraseology,  a ha’penny  harder,  and  there  iB  no 
movement  in  London  United  Trams. 

Advances  have  occurred  in  Amazon  Telegraphs  and  Anglo- 
Americans,  a few  Debenture  stocks  also  hardening.  The  quiet 
improvement  in  the  fixed-interest  stocks  is  all  the  more  worth 
noticing,  because  the  movement  has  been  going  on  quietly  for  some 
time  past.  Marconi’s  shares  have  not  been  affected  by  the  unfortu- 
nate accident  to  one  of  the  company’s  stations.  National 
Telephone  issues  are  firm,  with  5s.  rises  in.  the  First  and  Second 
Preference  shares. 

Manufacturing  shares  continue  very  steady.  The  British  Insulated 
and  Helsby  Cables  Co.  has  declared  an  interim  dividend  at  the  rate 
of  8 per  cent,  on  i£s  Ordinary  shares.  Cromptons  are  better,  and 
Armament  shares  show  a tendency  to  improve.  Rubbers  are  a 
good  market. 


American  Telephone  and  Telegraph  Co. — The 

Financier  states  that  the  earnings  of  this  company  for  the  first 
seven  months  of  1909  are  as  follows: — Gross,  5^9,315,000;  net, 
after  payment  of  interest,  513,463,000;  net,  after  payment  of 
dividends,  55,832,000.  In  1909  all  maintenance  and  depreciation 
is  charged  against  expenses  monthly,  instead  of  being  partly 
provided  for  by  an  extraordinary  charge  in  December,  as 
heretofore. 

British  Insulated  and  Helsby  Cables,  Ltd. — The 

directors  announce  an  interim  dividend  at  the  rate  of  8 per  cent, 
per  annum. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue, 


26,000 

186,700 

0181,661.400 

•68.000,000 

558,460 

3.220.770 

8.220.770 
N 47,725 

44.000 
2,431,350 

16.000 

6,000 

12,981 

6,000 

80,000 

60,7101 

43,500 

1,000,000 

2,000,000 

1,896,706 

800,000 

762,400 

200,0001 

181,127 

181,127 

160,000 

10,000 

17.000 
$41,880,400 
•50,030,000 

834,190 

72,680 

86,492 

2,226,000 

8,726,000 

16.000 
16,000 

260,000 

2,000,000 

1,983,593 

179,813 

60,000 

99,100 

99,400 

11.8391 

145,955 

3,042 

120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,663 

4,669 

80.0001 


HAH  10, 


Am  seen  Telegraph  Co.'s  shareB,  Hob.  1 to  26,000 
Do.  do.  6 % Debs.,  Nos,  1 to  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Stock 
( Do.  Co  list.  Trust,  4%  Bonds,  1 to  28,000  and  1 

\ 68,001  to  78,000 1 

Anglo-American  Telegraph  

Do.  do,  do,  6 % Pret,  ..  .. 

Do.  do,  do.  Deferred 

Anglo-Portngnese  Tel.,  6 % Mort.  Deb.  Block  Red. 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  8tlng.  600  year  4%  Deb.  8k,  Red, 

Cuba  Telegraph 

Do.  M%  Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Com.  Prel,  .. 

Do.  do.  44  % Debs 

Direct  United  States  Cable  

Direot  W.  India  Cable,  1}  % Reg.  Deb.,  1 to  1,200,  R, 

Eastern  Telegraph,  Ord.  Stock 

Do.  Bi  % Prel.  Slock 

Do.  4 % Mort.  Deb.  Stock.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

/ East.  A 8.  Afrio,  Tel.,  4 % Mt  Db.  Manritins  \ 
\ Sub.)  1 to  8,000  f 

Qlobe  Telegraph  and  Trust  

Do.  do.  6 % Prel 

Great  Northern  Telegraph,  of  Copenhagen.. 

1 Halifax  and  Bermudas  Cable,  4}  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-Enropean  Telegraph  

Mackay  Companies  Common  ..  ..  .. 

Do.  do.  4%  Cnm.  Prel 

Marconi's  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  .. 

Do.  do.  do.  6 % Pref. 

National  Telephone,  Prel.  Btook  ..  .. 

Do.  do.  Del.  Stock  ..  .. 

Do,  do.  6 % Cum.  1st.  Prel.  .. 

Do.  do.  6 % Cnm.  2nd  Pref.  .. 

Do.  do.  6 % Non-oom,  8rd  P.,1  to  260,000 

Do.  do.  BJ  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stook  Red.  .. 

Oriented  Telep.  and  Eleo,  1 to  171,604,  fully  paid 
Do.  do.  do,  6 % Cum.  Prel... 

Do.  do.  do.  4 % Red.  Deb.  Stook 

Pacific  A European  Tel.,  4 % Guar,  Deb?.,  1 to  1,000 

Reuter’s  

Telephone  Co.  ol  Egypt,  4J  % Deb.  Red, 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Prel.,  Nos.  I to  40,000 

W.  Coast  ol  Amerioa,  1 to  80,000  & 68,001  to  63,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980. . 

Do.  do.  4 % Deb.  Stock  Red.  .. 

West  India  and  Panama  Telegraph 

Do,  do,  6 % Cum.  1st  Prel.  ..  .. 

Do.  do.  6 % Cum.  2nd  Prel 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800  .. 


Stook 

or 

Share. 


10 

100 

$100 

$1000 

Stook 

Stook 

Stook 

100 

6 

Stock 

10 

10 

6 

6 

60 

20 

100 

Btook 

100 

Stock 

10 

Stock 

26 

10 

10 

10 

100 

26 

$100 

$100 

1 

i 

1 

100 

100 

10 

10 

6 

Btook 

100 

1 

1 

100 

10 

8 

100 

Cert, 

6 

6 

24 

100 

10 

100 

10 

10 

10 

100 


Dividends  lor  the  ast 
lour  years. 


6 % 
8 ^ 

10  % 

10  % 
44% 
4|% 
44% 
7 % 

« 

7 % 
4 % 
4 % 

64% 
6 % 
20  % 

44% 
18  % 
84% 
4 % 
Nil 
6 % 
6 % 

ll 

6 % 

H 

n 

7 % 

6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 
24% 
4 % 

7 % 
4 % 
Nil 

8 % 
Nil 
6 % 


4 % 


1908. 
Nil 
6 % 
8 % 
4 % 
£3  4s. 
6 % 
8/- 
6 % 

4% 
6 % 

10  % 
4 % 
10  % 
44% 
41% 
44% 
7 % 
84% 
4 % 

7 % 
4 % 
4 % 

6J% 

6 % 
18  % 
44% 
13  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 
4 % 

8 % 
6 % 
4 % 

4 % 

5 % 
44% 

6 % 

e'% 

4'% 

4% 
Nil 
6 % 
16  % 
6 % 


Closing 

Quotations 

Aug.  17th. 


91-  81 
93-96 
115  —146 

97  — ?9 
60  — 62 

103  — 1C 4 
198-  198 
1034-106* 

8 — 8| 
90  — 92 
81-  9 
17  — 18 
28-  8| 
88-  88 
99  -101 
128-  188 
99  —101 

129  —132 
848-  864 

1041-1064 
HI-  U8 
102  —104 

100  —102 
101-  10J 
131-  14 
261-  271 
99  —101 

611-  531 
80  — 84 
74  — 78 

ih-  n 

t i 

106  -1071 
123  —125 
10  — 103 
10  — 10J 
6 ft  — 5J1 

98  -100 
991-1011 

1ft — 1ft 
1ft-  1ft 
85  - 87 
991  - 1011 
78-  84 
991-10'! 

130  —182 
6}i—  7ft 

64-  61 
14-  11 
991-1011 
131—  14 
1021-1041 

8*—  s| 

R — 0 

101  -103 


OloBiug 

Quotations 

Aug.  24th. 


28-  88 
93  — 96 
144  —146 

97  - 99 

601  - 621 
1031-104* 
20|-  21' 
1031 -1C6* 
8-8| 
90  - 92 
81-  9 
17  — 18 
28-  8| 
68-  88 
99  —101 
128-  138 
991-1011 
129-131 
811-  86! 
1041-1C61 
111-  H8 
102  —104 

100  -102 
101-  102 
138-  144 
26  — 27 

99! -1014 

61 4-  631 
80  — e4 
74  — 79 
44  - 18 

1=  i‘ 

106  - 1071 
123  —125 

104-  lOg 

104-  108 
5ft-  514 

98  —100 
100  —102 

1ft-  1ft 
lft-  1ft 
B5!  - 871 
991-1011 
78-  84 
100—102 
130  —133 
618—  7 
64-  6: 
14-  1 

991-101J 
138-  138 
102%— 104| 

8- 

R Q 

101  —108 


Highest 


145 


601 

104 

20ft 


Business  done 
week  ended 

Aug.  24th, 
1909. 


Rise  4 
or 

Fall  - 


Present 
Yield 
per  oent. 


812 

90! 


134 

isi 

106 

ni4 


10  ft 

14 


51! 

16/6 


107 

124 


86g 


10' J 
131 
74 


132 

103 


Lowest. 


103J 

191 


128 

139 

105 

lift 


10ft 

134 


14/3 


1062 

123 


858 

icoj 

'6J4 

is.%5 


4 4 

-4 


+ 4 
+ 4 
4 14 


+ 4 
- i 
4 4 


4 4 
+ 4 


£ s.  d. 
Nil. 

6 4 

5 9 

4 0 

6 3 0 
6 14  10 
1 18  1 
4 14  9 
4 14  1 
4 7 0 
6 13  4 
6 11 

6 3 
6 12 
8 16 
6 13 

4 8 

5 6 

4 0 
8 15 

6 17  11 

3 16  11 
8 18  5 

5 7 0 

4 4 ll 

6 18  4 
4 8 8 


6 1 

4 16 
6 2 

Nil 
6 0 

5 13 

6 11 
4 16 
6 10 
6 10 

7 


7 

8 

7 
0 
4 

4 
a 
0 

5 

8 
0 
5 

8 18  10 
4 
4 
4 
6 
4 
4 


8 10 
8 18 
6 6 
6 3 
4 11 


18  9 
8 3 

10  11 
ll  4 
10  8 
10  ll 
8 18  10 
5 0 11 
8 16  7 
Nil 

7 1 2 
17  2 4 
4 17  1 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
978.23C 
332,387 

830.000 

100.000 
60,000 
60,090 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
188,801 
161,437 

1,478,658 

628,936 

100.000 
100,000 
600,000 
904,94(1 

400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
126,0001 
126,0001 
187,610 

46,304 

860,000 

B6,000 

40.000 
800,000 
491,222 
460,000 
210,158 

1,890,690 

654,655 

554,665 

86.000 

100,00(1 


I Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to) 
1 640,000 1 

Do.  6 % 2nd  Pref.,  800,001  to  1,800,000 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  & Wilcox,  1 to  530,000 

Do.  do.  6 % Cum.  Prel.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  . . 

Do.  do.  7 % Cum.  Prel 

Do,  do.  " A ” 6 % Cum.  Prel.  .. 

Do.  do.  4 % Funding  Certs. 

Do.  do.  5!  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  , . 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Prel.  Stock 


Do, 

Do. 

British  Electric  Traotion 


% 1st  Mort.  Debs.,  1 to  6,250  . . 

% Vancouver  Power  Debs.,  1 to  2,900 


Do. 

do. 

Do. 

do. 

Do. 

do. 

6%  Cum.  Prel.  .. 

6 % Perp.  Deb.  Stock 
44  % 2nd  Deb.  Stock  Re 
British  Insulated  and  Hefsby  Cables 
Do.  do.  6%  Cum.  Prel. 

Do.  do.  41  % 1st  Mort.  Deb.  Red. 

British  Thomson-Houston  44  % 1st  Mort.  Debs. 

1 British  WeBtingbouse  6 % Pref.,  1 to  200,000  and  1 
\ 275,001  to  476,000  / 

Do,  do.  4%  Mort,  Deb.  Btook 

tBrowett,  Lindley  & Co.,  Ord 

Do.  do.  6 % Cum.  Prel,  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  105,781 
Do.  do,  Non-cum.  6 % Pref.  . . 


Do. 

Do. 


do. 

do. 


a; 


% Perp.  Deb.  Stock 
% Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos,  1 to  29,880 
Do.  44%  lBt  Deb.  Stock.. 

Callender's  Cable  Construction  shares  .. 

Do.  do,  6 % Cum.  Pref 

Do.  do.  41  % 1st  Mort.  Deb.  Stook  Be 

Cape  F.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  450,000  . . 

Do.  do.  4%  % 1st  Mort.  Deb.  Stock 
Central  London  Railway,  Ord,  Stock . . 

Do.  do.  4 % Prel,  Btock  .. 

Do.  do.  Def.  do.  .. 

City  and  South  London  Railway  ..  .. 

Crompton  A Co.,  Nos.  1 to  86,000  ..  .. 

I Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

( 900  of  (100,  and  901  to  11,000  of  (GO  Red. 


5 

5 

100 

6 % 

6 % 

5 % 

1 

20  % 

20  % 

20  % 

1 

6 % 

6 % 

6 % 

6 

7 % 

7 % 

7 % 

5 

7 % 

7 % 

7 % 

6 

6 % 

6 % 

6 % 

6 

4 % 

4 % 

4 % 

100 

64% 

6!% 

100 

6 % 

6 % 

8 % 

100 

5 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

40 

44% 

44% 

44% 

100 

44% 

44% 

44% 

10 

8 % 

Nil 

Nil 

10 

6% 

6 % 

8 % 

Stock 

5 % 

6 % 

6 % 

100 

44% 

44% 

44% 

6 

8 % 

10  % 

10  % 

6 

6 % 

6 % 

6 % 

100 

100 

'& 

44% 

44% 

44% 

44% 

6 

Nil 

Nil 

Nil 

100 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

1 

Nil 

Nil 

Nil 

2 

24% 

Nil 

Nil 

2 

6 % 

Nil 

Nil 

Stock 

44% 

44% 

44% 

Stock 

44% 

44% 

44% 

6 

8 % 

8 % 

6 % 

6 

6 % 

5 % 

6 % 

100 

41% 

44% 

44% 

6 

15  % 

16  % 

15  % 

6 

6 % 

6 % 

6 % 

Btock 

1 

44% 

Nil 

44% 

Nil 

1 

6 % 

8 % 

12  % 

100. 

4% 

44% 

44% 

Stock 

4 % 

4 % 

8 % 

Stock 

4 % 

4 % 

4 % 

Stock 

* % 

4 % 

2 % 

Btook 

8 

11% 

4% 

u4% 

6% 

24% 
6 % 

•• 

6 % 

6 % 

6 % 

4 %■ 

6 % 
20  % 
6 % 
7 % 

7 % 
6 % 

4 % 
61% 

8 % 
6 % 

5 % 
41% 
41% 
Nil 
11% 

5 % 
41% 
10  % 

6 % 
41% 
41% 
Nil 

4 % 
Nil 
Nil 
Nil 
Nil 

41% 

41% 

41% 

5 % 
41% 
15  % 

5 % 
41% 
Nil 

121% 
4 % 

SJ% 

i 

6 % 

6 % 


92  - 93 
102  —104 

4ft — 4ft 

11-  lj 

ll-  ll 

3-81 
21-  3! 

93  — 96 
145  —149 
121  —125 
107  —110 

102  -104 
101  —104 

1-  1 
2 — 2* 

85  — (8 
63  — 67 
7|-  7J 
64-  6! 

103  —106 
91  — 96 

ft — ft 

38  — 42 

lf/6  to  lt/6 
0 - 4 

0 - 4 

43  — 48 
27  — 81 
4ft—  4}!j 

4J—  6 
97  —100 
101-  11 
6i-  £| 
1041  -1064 

lit-  A 

105  —108 
61  — 63 
81  — 83 
43  - 45 
81  i-  821 

9—98 


ll-  G 

31-  3* 
21-  31 


— 42 


20  — 


97/6 

95/- 

.. 

92| 

921 

+ '4 

33/9 

66/1(4 

+ \ 

+ 2 

+ 1 

123 

109 

IO85 

4 i 

1025 

+ rV 

47/6 

851 

7g 

‘74 

6ft 

10l| 

161 

6/3 

98/9 

984 

981 

10ft 

4*  4 

i6ii 

624 

83 

81| 

311 

17/6 

+ h 

5 1 3 


5 
4 
4 
4 

4 

48  0 
18  13 
8 0 

6 14 

5 12 

6 6 


6 8 
6 0 
15  3 

9 11 
0 0 


16 
10 
6 
6 
Nil 
0 0 
16  3 
6 14  4 
6 9 0 
4 11  3 
4 4 11 
4 18  11 
Nil 

9 10  6 
Nil 
Nil 
Nil 
Nil 
9 8 
11  10 

4 12 

5 0 
4 10 

6 16 
4 18 
4 4 

Nil 
0 


6 

3 14 
5 8 

4 16 

5 11 
4 12 

13  6 


5 7 6 


« Unless  otnerwlBe  stated,  all  snares  are  folly  paid 


f A period  nine  month!. 


From  Manoneiter  Share  List 
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ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.  —(OonUtnud) 


Present 

Issue. 

NAME, 

Stook 

or 

Share. 

Dividends  for  the 
last  four  yearB. 

Closing 

Quotations 

Aug.  17th. 

Closing 

Quotations 

Aug.  24th, 

BnstnesB  done 
week  ended 

Aug.  24th.  1909. 

Rise  -+ 
or 

Eall  - 

Present 
Yield 
per  oent, 

+ 

1906. 

ItfUtt. 

1907. 

1908. 

mtfneBt  Lowest). 

160,000 

Dick,  Kerr  4 Go,,  1 to  260,000  

1 

10  % 10  % 

10  % 

10  % 

1A~  H 

1*- 

U 

23/6 

8 0 0 

805  000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000 

1 

6 % 

6 % 

6 % 

6 % 

1* 

4 16  0 

271,030 

Do.  dc.  4J  % Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  —103 

100  - 

03 

4 7 6 

60,000 

Dublin  Onited  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

12| — 13J 

12f— 

13? 

4 7 3 

99,261 

Edison  & Swan  Utd,,  “A”  Bhs.,  £3  pd.,  1 to  99,261 

5 

* *% 

*4% 

24% 

1*% 

J — g 

4- 

i 

20  0 6 

17.189 

Do.  “ A ” shares,  01 — 017,139 

6 

4*% 

44% 

24% 

24  & 

l - 14 

1 — 

14 

8 6 8 

807,895 

Do.  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

68  — 73 

68  - 

73 

6 9 7 

67,720 

Do,  6 % 2nd  Deb.  Stock  Prov.  CertB.  all  pd. 

100 

6 % 

6% 

6 % 

5 % 

84  — 87 

61  — 

87 

6 12  4 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

I7*—  ?4 

44 

Nil 

81,890 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

7 % 

7 z° 

7 % 

7 % 

14-  14 

14- 

14 

9 13  1 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

6 % 

6 % 

6 % 

5 % 

74-  8 

7*- 

81 

+ 4 

6 1 3 

200,000 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

85  — 88 

85  — 

88 

4 10  11 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A " 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

1 

?- 

1 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 

10 

7 % 

7 & 

7 % 

i0i—  10! 

101- 

io| 

6 10  8 

80,000 

Do.  do.  6 % Mort.  Debs. 

100 

5 % 

6 % 

5 % 

6 % 

102  —109 

102  — 

L08J 

4 16  10 

40,000 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

6 

16% 

IB  % 

16% 

16  % 

124-  134 

12  — 

131 

is 

5 12  2 

40,000 

Do.  do.  44%  Pref 

6 

44% 

44% 

44% 

44% 

54-  54 

54- 

64 

4 1 10 

160,000 

Do.  do.  44  % Mort.  Deb.  Stook 

Stook 

44% 

44% 

44% 

44% 

1054  - 1074 

1054- 

1071 

4 3 9 

60,000 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

10% 

l°% 

(0  % 

10  % 

14J-  154 

14|- 

154 

is* 

iif 

6 13  4 

B7,600 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

18 

Nil 

10,000 

4 Do.  do.  Pref.,  fully  paid  .. 

10 

5 % 

B % 

B % 

6 % 

44-5 

44- 

5 

• 

10  0 0 

600,070 

London  United  Trams.  (1901),  1 to  60,007  .. 

10 

3 % 

8 % 

3 % 

Nil 

4-  24 

14- 

24 

Nil 

B99,930 

Do.  do.  60,008  to  100,000 

10 

8 % 

8 % 

3 % 

Nil 

14-  24 

14- 

Nil 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

6 % 

6 % 

6 % 

84% 

14-  2| 

14- 

21 

15  8 4 

1,831,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

100 

4 % 

* % 

% 

4 % 

68  — 71 

68  - 

71 

68 

5 12  8 

6,782,062 

Metropolitan  Consolidated  

100 

28% 

4% 

4% 

40  - 404 

39J- 

39J 

391 

694 

- 1 

1 5 3 

2,640,914 

Do.  Surplus  Lands 

100 

2|% 

2f% 

2|% 

65  — 61 

65  - 

57 

65$ 

654 

4 2 1 

B, 286,000 

Do.  District 

100 

Nil 

Nil 

Nil 

Nil 

17  - 174 

17  - 

174 

17J 

17 

Nil 

891,337 

Metropolitan  Eleotrio  TramB.,  Ord 

1 

44% 

51- 

TO 

a 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

Nil 

A-  4 

& 

Nil 

600,000 

Do.  do.  6 % Cum.  Pref.  .. 

1 

6 % 

5 ■* 

6 % 

5 % 

11 13 

1!  xd 

6 3 1 

596,600 

Do.  do.  44  % Deb.  Stook  Red, 

100 

44% 

44% 

44% 

44% 

95  — 97 

95  - 

97 

4 12  9 

10,823,200 

Mexico  Trams  Co.,  Common  Stock 

128  —131 

121  - 

127 

1281 

125| 

- 2 

80,000,000 

Do.  1st  Mort.  60-year  6%  Gld.  Bds. 

6 % 

96  — 98 

954- 

974 

974 

90i 

- 4 

6 2 7 

246,600 

Potteries  Electric  Trattion  

1 

4 % 

i % 

4 % 

Nil 

4-  i 

4- 

246,500 

Do.  6 % Cum.  Pref 

1 

6 % 

B % 

5 % 

5 % 

4-  i 

I— 

i 

12/- 

6 17  n 

246,000 

Do.  44  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

86  — 89 

86  - 

89 

6 12 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

15  % 

174% 

15  % 

34  — 354 

344- 

36 

354 

84J 

2 10  9 

140,0001 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

100  —1014 

100  - 

102 

+ i 

8 18  5 

1,000,000 

Underground  Electric  Railway,  5%  Prior  Lien  .. 

5 % 

1024-1034 

103  - 

104 

1031 

1034 

4 16  2 

2,800,000 

Do.  do.  44%  Bonds 

44% 

88  — 90 

88  - 

90 

5 1 2 

4,900,000 

Do.  do.  6%  Income  Bonds 

35  — 67 

36  - 

38 

384 

36g 

+ i 

66,666 

Willans  & Robinson,  1 to  30,000  & 80,001  to  116,666 

6 

Nil 

Nil 

10  % 

Nil 

1-  l 

fr-  l 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

, , 

6 % 

6 % 

2g-  34 

28- 

34 

53/9 

1 i8  5 

246,496 

Do.  % 1st  Mort.  Deb.  Stook  

4 % 

4 % 

4 % 

4 % 

76  - 80 

76  - 

80 

5 0 0 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70,000 

Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

Do.  do.  4J  % 1st.  deb.  Btook  .. 

64% 

54% 

64% 

54% 

44  4*’ 

41- 

41 

6 10  0 

100 

44% 

44% 

44% 

44% 

93  — 96 

93  — 

96 

, , 

4 18  9 

80,4“*° 

Brompton  & Kens.  Eleo,  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

6 

10  % 

10% 

10  % 

10  % 

74-  8 xd 

74- 

8 

6 5 0 

9,161 

6 

7 % 

7 % 

7 % 

7 % 

74—  8 xd 

74- 

8 

4 7 G 

886  76 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 

100 

4 % 

4 % 

4 % 

4 % 

97  - 100 

97  — 

00 

8 1ft  5 

80  00 

Charing  Cross  and  Strand  Electricity  Supply 

6 

B % 

6 % 
44% 

B % 

B % 

4 - 44 

4 - 

44 

6 11  1 

80  00 

Do.  do.  do.  44  % Cum.  Pref. 

Do,  11  City  Undertaking  ” 44  % Cum.  Prf, 

6 

44% 

44% 

44% 

44-  5 

43- 

44 

90/71 

- 4 

4 12  4 

80  00 

6 

44% 

44% 

44% 

44% 

84-  4g 

34- 

48 

5 2 10 

446.  86 

Do.  do.  4 % Deb.  Stook  Red. 

100 

4 % 

4 % 

4 % 

4 % 

96  — 99 

96  - 

99 

97 

8 19  a 

49,  86 
176,  00 

ChelBea  Eleotrioity  Supply,  Ord 

Do.  do,  44  % Deb.  Stock  Red,  . . 

5 

6 % 

44% 

44% 

44% 

3|-  44 

38- 

44 

6 9 1 

Stock 

44% 

44% 

44% 

44% 

100  —103 

100  — 

.03 

4 7 5 

70,bwo 

City  of  London  Eleo,  Lighting,  Ord.  40,001 — 110,696 

10 

6 % 

6 % 

6 % 

6 % 

log—  104 

log- 

104 

1654 

iog 

6 9 1 

40,000 

Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

10 

6 % 

6 % 

6 % 

6 % 

Ilf-  12! 

Ilf- 

42! 

4 12  4 

400,0001 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

6 % 

B % 

B % 

6 % 

121  —124 

121  — 

.24 

4 0 8 

800,000 

Do.  44  % 2nd.  Db.  Stk.,  Prov.  Crts.,  allpd. 

166 

44% 

44% 

44% 

44% 

99  —102 

99  — 

.02 

4 8 8 

60,000 

County  of  Dnrham  Eleotrical  Power,  Ord 

6 

4 % 

4 % 

2 % 

21-  81 

2?- 

81 

8 6 8 

60,000 

Do.  do.  do.  6 % Pref.  .. 

6 

6 % 

6 % 

6 % 

5 % 

8—34 

8 — 

34 

7 2 10 

260,000 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

Stock 

5 % 

934-  954 

934- 

954 

5 4 9 

40,000 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do,  do.  6 % Pref.,  40,001—60,000 

10 

B % 

6 % 

6 % 

5 % 

78-  84 

74- 

84 

6 1 3 

65,000 

10 

6 % 

6 % 

6 % 

6 % 

104-  11 

1C.  - 

11 

104 

iof 

6 9 1 

400,000) 

Do.  do.  44  % Deb.  Stock 

*4% 

% 

44% 

44% 

103  —106 

103  — 

106 

4 4 11 

400,000 

Do.  do.  44  % 2nd.  Deb.  Stock  .. 

Stook 

4% 

44% 

44% 

100  -103 

ICO  - 

L03 

4 7 6 

80,000 

EdmundBon's  Eleotrio  Corporation,  Ord.  Shares  .. 

6 

4 % 

Nil 

Nil 

Nil 

4-  A 

1— 

A 

Nil 

80,000 

Do.  do.  6 % Cum.  Pref 

5 

6 % 

8 % 

Nil 

Nil 

£ — 1 

8— 

l 

12/6 

Nil 

480,600 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

100 

44% 

44% 

44% 

44% 

58  — 61 

68  — 

61 

7 7 7 

$8,160,000 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

$600 

5 % 

844-  864 

86  — 

83 

+ 14 

5 13  8 

10,000 

10,000 

Folkestone,  1 to  10,000  

6 

54% 

64% 

64% 

64% 

4§-  64 

4g- 

64 

6 7 4 

Do,  6 % Cum.  Pref.,  1 to  10,000 

6 

B % 

6 % 

6 % 

5 % 

6—64 

6 — 

64 

4 10  0 

90,000 

Do.  44  % 1st  Deb.  Btook  

100 

44% 

44% 

44% 

44% 

97  -100 

97  - 

100 

4 10  0 

16,000 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

6 

9 % 

9 % 

8S% 

84% 

74-  74 

74- 

73 

6 11  6 

$1,376,000 

5 % 

93  —101 

98  - 

101 

93  J 

4 19  0 

21,000 

6 

10  % 

10  % 

10  % 

8 % 

64-  64 

63- 

64 

5 16  4 

90,000 

Do.  do.  do.  4 % Deben.  Stk. 

Stook 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  - 

98 

4 18 

111,000 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

8 

4 % 

4 % 

24% 

3 % 

14-  21 

13- 

21 

4 16  0 

70,000 

Do.  do.  do  6 % Pref.  .. 

B 

6 % 

6 % 

6 % 

6 % 

64-  H 

64- 

58 

6 11  8 

882,865 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Stock 

4 % 

44% 

44% 

4 % 

93  — 67 

93  - 

97 

4 2 6 

200,000 

Metropolitan  Eleotrio  Supply,  1 to  100,000  .. 
Do.  44  % Cum.  Pref.  1—71,106  . . 

6 

10  % 

8 % 

64% 

5 % 

41-  4! 

44- 

48 

85/74 

85/- 

— 4 

5 7 6 

76,121 

6 

44% 

44% 

44% 

44% 

— 5 

48- 

6 

4 10  0 

285,0001 

Do.  4$  % 1st  Mort.  Deben.  Stock 

44% 

44% 

44% 

44% 

105  —108 

105  — 

108 

4 3 4 

248,0001 

Do.  84  % Mort.  Deben.  Stock  Redem. 

Stook 

84% 

84% 

84% 

34% 

834  - 864 

834- 

864 

4 0 11 

*6,000,000 

Mexican  Eleotrio  Light  Co.,  5%  1st  Mtg.  Gold  Bnds 

6 % 

5 % 

6 % 

6 % 

834—  844 

834  — 

84* 

844 

83! 

5 17  8 

S 18,685,000 

Do.  Light  and  Power  Co.,  Ltd.,  Common 

$100 

34% 

72  - 76 

71  — 

75 

71! 

724 

— i 

4 13  4 

$1,400,000 

$12,000,000 

Do.  do.  7%  Cum.  Pref.  Stk. 

Stook 

7 % 

106  —110 

105  — 

110 

108$ 

108 

6 7 8 

Do.  do.  b%lBt  Mtg.GoldBnds. 

6 % 

86  — 88 

85  — 

88 

871 

87 

6 13  8 

260,000 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 

100 

44% 

44% 

44% 

44% 

94  — 97 

94  - 

97 

4 12  9 

180,491 

Newoastle-on-Tyne,  1 to  187,600  

5 

8 % 

8 % 

8 % 

24% 

4 - 44 

4 — 

44 

2 15  7 

187,500 

Do.  6 % Pref.,  1 to  137,600  . . 

6 

B % 

6 % 

6 % 

6 % 

4g—  64 

48- 

64 

6 0 0 

126,600 

( North  Metropolitan  Electric  Power  Supply  Co., ) 
( 6 % Mortgages  (Red.),  Nos.  1 to  1,265  J 

100 

99  —101 

99  — 

101 

10,862 

Notting  Hill  Eleotrio  Lighting 

10 

74% 

74% 

74% 

7 % 

11  — 12 

11  — 

12 

5 16  8 

20,000 

Oxford,  1 to  96  and  407  to  20,310  

6 

7 % 

7 % 

7 % 

6 - 64 

6 — 

64 

6 7 8 

60,000 

Do.  4 % Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

95  - 68 

95  — 

98 

4 1 8 

119,694 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607 

1 

24% 

6 % 

8 % 

1/V- 

5 7 3 

100,000 

Do.  do.  6%  Non  Cum.  Pref.  Nos. 1 to  100,000 

1 

6 % 

6 % 
6 % 

6 % 

6 % 

34-  1& 

14- 

20/6 

6 10  4 

200,000 

Do.  do.  6%  Deb.  Stk.  Red 

100 

B % 

B % 

102  —105 

102  — 

105 

6 8 1 

40,000 

St.  James'  and  Pall  Mall  Eleotrio  Light,  Ord. 

6 

124% 

10  % 

10  % 
7 % 

10  % 

84-  9 

84- 

9 

7 2 10 

80,000 

Do.  do.  7 % Pref.  20,081  to  40,080 

5 

7 % 

7 % 

7 % 

7—74 

7 - 

74 

4 u 10 

160,0007 

Do.  do.  84  % Deb.  Stook  Red.  .. 

100 

8 % 

84% 

84% 

Nil 

84% 

84  — f 8 

81  — 

88 

8 19  7 

12,000 

Bmithfleld  Markets  Eleotrio  Supply,  Ord 

6 

4 % 

NU 

Nil 

A-  11 

43 

Nil 

66,000 

Bonth  London  Eleotrio  Supply,  Ord 

4 

4 % 

B % 

4 % 

5 % 

24 — 3 

28- 

3 

6 13  1 

120,000 

South  Met.  Eleo,  Lt.  & Power,  Ord 

1 

24% 

24% 

24% 

24% 

A — A 

1$I 

4 8 11 

142,968 

Do.  do.  7 % Pref 

1 

7 % 

7 % 

7 % 

7 % 

1A-  1A 

if„ 

5 6 8 

224,620 

Do.  do.  44  % 1st  Deb.  Stk. 

100 

44% 

44% 

44% 

44% 

100-104 

102  - 

105 

+14 

4 5 » 

80,000 

Urban  Eleotrio  Snpply,  Ord 

6 

6 % 

B % 

6 % 

6 % 

4-  1 

4- 

1 

25  0 0 

60,000 

Do.  do.  6 % Cnm.  Pref 

6 

B % 

B % 

B % 

6 % 

14-  2 

14- 

2 

12  10  0 

275,000 

Do.  do.  44%  lBt  Mort.  Db.  Stk.  Red, 

100 

44% 

44% 

44% 

44% 

77  - 81 

77  - 

81 

6 11  1 

808,000 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000  . . 

1 

6 % 1 U— 

43- 

4S 

6 6 8 

110,000 

81,276 

Westminster  Eleotrio  Supply,  Ord 

Do,  do.  44  % Cum,  Prof.  Re- 

6 

11  % 

13  ?> 
44% 

10  % 

10  % 

84  — 9 

88- 

94 

+ 4 

6 9 9 

D 

6 % 

44% 

44% 

4-  61 

6 — 

+ 4 

4 3 0 

duccd  from  6%  sinoe  81st  Deo.,  1905) 

* Unless  otherwise  stated,  all  ebareg  are  tally  paid.  4 Quotations  on  Liverpool  Btook  Exobango,  Interim  Dividend. 


Bank  rate  of  Dlioouot  Si  per  oent..  April  let.  1000. 


Vol.  65.  No.  1,657,  August  27,  1909.J  THE  ELECTRICAL  REVIEW, 


353 


! 

! i 

- 


EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  JULY,  1909. 


Although  the  returns  for  expert  business  during  July  reached  an 
extraordinarily  high  value,  it  will  be  seen  that  this  was  dus  entirely 
to  the  spasmodic  rise  in  telegraphic  exports,  which  attained  to 
something  like  10  time3  their  normal  value. 

Actually  the  exports  amounted  in  value  to  £501,749,  as  compared 
with  £270,263  in  June,  but  this  half  million  total  included  £255,093 
worth  of  telegraphic  material — one  item  of  £184,011  goiigto  the 
States— and  exclusive  of  this,  £246,663  worth  of  general  business 
remaiog  (which  is  comparable  with  previous  years’  returns).  This 
latter  total  is  somewhat  less  than  in  the  June  return. 

The  imports  have  been  steadily  improving  during  the  past  three 
months,  and  the  July  total  of  £161,190,  compares  with  £158,119  in 


the  previous  month.  The  re-exports,  at  £12,577,  were  approxi- 
mately £500  better  than  in  June. 

Naturally  the  telegraphic  section  of  the  exports  is  the  most  bulky 
in  the  return  ; electrical  machinery  exports  of  all  kinds  were  practi- 
cally as  good  as  in  June,  and  the  telephonic  exports  were  some 
£12,000  better  than  in  that  month.  Machinery  and  carbon  imports 
show  a large  increase,  but  the  value  of  telephonic  and  telegraphic 
material  coming  in  was  much  less  than  in  June ; lamp  imports 
remained  steady.  The  United  S'ates,  Japan,  Brazil,  Canada,  and 
India  were  prominent  purchasers,  while  among  the  increasing 
number  of  importers  which  find  a place  in  the  returns,  Germany,  as 
usual,  heads  the  list  with  £92,708. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Country  receiving  exports  and  importing. 


Bussia,  Sweden,  Norway  and  Denmark 

Germany ...  ...  

Netherlands 

Belgium 

France  and  French  West  Africa  and  India  ... 

Portugal 

Spain  and  Canary  Isles...  

Italy,  Switzerland  and  Austria-Hungary 

Greece  and  Turkey  

Channel  Isles,  Gibraltar,  Cyprus  and  Malta  ... 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana 

Mexico,  Colombia,  Panama,  Venezaela  and 

Ecuador  

Peru  and  Uruguay  

Chile  ...  

Brazil  

Argentine  ...  

Egypt  

British  West  Africa  and  St.  Helena 

Azores,  Madeira,  Port.  East  and  West  Africa 

Cape  of  Good  Hope  ...  

Natal 

Zanzibar,  Brit.  East  Africa,  Mauritius  and  Aden 
Rhodesia,  Orange  River  Colony  and  Transvaal 

China  and  Siam 

Japan  

Java  and  Dutch  Borneo... 

India  

Ceylon  ...  

Straits  Settlements  and  Fed.  Malay  StateB  ... 
Hong  Eong 

West  Australia 

South  Australia 

Victoria 

New  8outh  Wales  

Queensland  : ... 

Tasmania 

New  Zealand  


Electrical  goods 
and 

appliances. 

Wires  and  cables, 
lubber  and  other 
insulations. 

Electric  lighting 
fittings  and 
accessories. 

Electric  lamps 

and  parts. 

Electric  meters 

and 

instruments. 

Electrio 

machinery. 

i 

Electrically- 

drivep 

machinery. 

Batteries  and 
accumulators. 

Carbons. 

Telephonic  cable 
and  apparatus 
and  electric  bells 

Teleeraphic 
cable  and 
apparatus. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

153 

79 

78 

54 

4,063 

80 

28 

349 

93 

154 

63 

2 22 

1,022 

13 

20 

£50 

348 

1,091 

7 

15 

31 

526 

11 

5 

41 

885 

459 

74 

80 

277 

1,537 

5 

31 

262 

26 

199 

20 

237 

374 

8 

2,070 

... 

60 

355 

99 

24 

13 

71 

4 

4 

47 

171 

22 

104 

296 

20 

12 

27 

15 

479 

114 

86 

20 

51 

755 

1,441 

5 

282 

57 

22 

8 

431 

... 

51 

... 

ii 

134 

69 

81 

6 

51 

21 

623 

12 

... 

14,456 

323 

80 

118 

30 

18,717 

18 

184,011 

29» 

890 

836 

696 

287 

3,074 

3 

323 

3,753 

22,247 

111 

45 

41 

... 

16 

... 

52 

24 

116 

742 

100 

25 

50 

. • . 

5 

1,771 

132 

1,685 

172 

179 

294 

3 

76 

237 

128 

266 

251 

96 

1.345 

144 

108 

281 

69 

249 

5,157 

330 

367 

352 

9,904 

865 

371 

10 

1,997 

23,147 

1,063 

865 

42 

730 

472 

2,660 

5,801 

574 

55 

1,625 

645 

91 

59 

1 

117 

145 

2 

126 

348 

246 

8 

633 

106 

2 

3,075 

... 

332 

10 

134 

376 

91 

32 

37 

646 

15 

115 

652 

1,065 

52 

115 

186 

1,251 

414 

4 

68  , 

592 

3,271 

130 

316 

314 

4,361 

116 

89 

81 

26 

236 

2 

133 

27 

293 

... 

10 

12 

109 

456 

1,039 

1,094 

33 

468 

18 

1,036 

93 

229 

1,589 

53 

261 

2,160 

114 

84 

40 

1 417 

682 

172 

9 

3,059 

488 

11,950 

1,025 

355 

14,495 

9,469 

11,304 

686 

45 

28 

• . . 

3 

1,572 

6,578 

866 

1,524 

654 

7,111 

4,239 

3,394 

450 

167 

758 

15 

157 

74 

131 

502 

84 

20 

217 

1,286 

281 

143 

186 

829 

iio 

108 

115 

111 

260 

230 

164 

212 

379 

847 

1,600 

13 

34 

11 

21 

1,641 

585 

41 

59 

200 

671 

40 

572 

200 

18 

134 

79 

91 

2,616 

56 

1,571 

727 

3,256 

175 

266 

145 

3,590 

251 

5,464 

125 

976 

238 

532 

1,355 

375 

2,124 

2,574 

766 

1,189 

32 

402 

21 

28 

85 

197 

42 

... 

15 

9 

744 

946 

582 

2,440 

457 

197 

148 

2,724 

300 

485 

952 

367 

14,354 

47,163 

6,418 

8,581 

5,717 

96,814 

25,794 

8,265 

943 

32,604 

255,096 

£ 

4,884 

2,137 

2,078 

3,639 

3,323 

262 

1,146 

2,754 

717 


v 03,297 
32,404 
289 

2,809 

2,778 

2,688 

42,749 

14,532 

1,135 

4,166 

1,446 

3,807 

9,270 

1,304 

5.652 

7,998 

49,772 

76 

27,313 

983 

3,386 

3,771 

4,027 

4,547 

13,969 

10,161 

775 

1,714 

8.652 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Norway,  Sweden  and  Denmark 
Germany  ... 

Holland  ... 

Belgium  ... 

France 
Switzerland 
Austria-Hungary . . . 

Italy  

United  States 


£ 

£ 

£ | £ 

£ 1 £ £ 

£ 

£ 

£ 

£ 

97 

394  34 

358 

42 

2,233 

3,158 

615 

9,490 

1,368  30,388 

2,767  28,615  286 

597 

6,482 

12,100 

92,708 

40 

2,610 

198  2,636 

91 

29 

5,604 

154 

11,318 

312  10 

37 

125 

422 

8,032 

23,648 

70 

1,031  1,425 

680  , 278  3 

994 

2,618 

333 

7,432 

17 

58 

37  314 

14 

107 

547 

588 

12  720 

30  342 

41 

1,609 

36 

3,378 

54 

2,954 

12 

24  ...  08 

186 

3,298 

1,150 

10 

1,017  1,213 

145  8,798  8,250 

438 

80 

132 

21,238 

1,990 

24,528 

3,740  36,480 

3,720  42,177  111, 277 

2,553 

11,358 

23,188 

161,011 

Additional  imports  : Spain,  lamps,  £100  ; carbons,  £27.  Portuguese  East  Africa,  goods,  £15.  Victoria,  electrical  machinery,  £37. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 

Vazions  countries,  mainly  as  above  ... 


£ 

£ 

£ 1 £ 1 £ 

1 £ 1 

£ 

£ 1 

£ 1 

£ 

2,039 

! 

230 

...  ! 2,688 

j 3,183 

298 

663  j 

3,476 

j 

Total  Exports  : £501,749. 


Total  Rh-Expobtb  : £12,577. 


Total  Imports:  £161,190. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  aecoidirie  to  tjie  Customs  returns.  The  flrBt  and 
third  columns  contain  many  amounts  relating  to  " goods  ” otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 

materials  to  those  appearing  in  adjacent  columns. 


354 


THE  ELECTRICAL  REVIEW.  [Vol.  66.  No.  1,657,  August  27,  1909, 


THE  ELECTRICAL  INSTALLATION 

AT  THE  NEW  VICTORIA  AND  ALBERT 
MUSEUM. 

In  June  of  this  year,  just  50  years  after  the  opening  of  the 
old  museum,  the  new  buildings  of  the  South  Kensington 
Museum,  the  largest  collection  of  applied  arts  in  the  world, 
were  declared  open  by  their  Majesties,  the  King  and  Queen, 
with  due  State  ceremony. 

The  general  scheme  of  the  electrical  installation  at  the 
Museum  was  designed  by  the  Engineering  Division  of  H.M. 
Office  of  Works,  to  meet  the  requirements  of  the  architect 
and  the  Board  of  Education,  as  represented  by  the  museum 
authorities  some  three  or  four  years  ago.  The  original 
scheme  has  been  modified  from  time  to  time  during  the 
progress  of  the  work,  to  meet  the  views  of  the  Committee  of 
Arrangement  and  the  newly  appointed  Director  of  Art, 
including  also  such  changes  as  were  necessitated  by  structural 
alterations,  and  those  required  for  the  adoption  of  metallic- 
filament  lamps  when  these  became  available. 

The  supply  of  current  for  the  building  is  taken  from  the 
Kensington  and  Knightsbridge  Electric  Lighting  Co.,  Ltd., 
on  the  three- wire  continuous-current  system,  at  200  and 
400  volts.  The  three  cables  are  brought  into  the  building 
at  two  separate  meter  rooms,  some  180  yd.  apart.  In  each 
of  these  rooms  the  supply  is  then  divided  to  feed  a power 
switchboard  at  400  volts  and  two  lighting  switchboards  at 
200  volts,  one  in  each  room  on  the  positive  and  one  on  the 
negative  side  of  the  three-wire  system.  The  power  boards 
have  a main  panel  and  three  or  four  circuit  panels  respec- 
tively, the  current  being  metered  before  arriving  at  the 
switchboard.  The  four  lighting  boards  have  each  one  main 
and  six  circuit  panels,  the  latter  being,  for  the  sake  of 
uniformity,  all  of  200  amperes  capacity.  In  this  case  (to 
meet  the  wishes  of  the  supply  company  who  considered  the 
large  size  meters,  which  would  otherwise  have  been  neces- 
sary, undesirable)  the  current  has  been  metered  at  each 
circuit  panel  and  not  before  reaching  the  main  bus-bars. 
On  entering  the  switch  room  the  cables  are  divided,  the 
neutrals  being  laid  in  a trench  in  the  wood  block  floor  and 
the  live  poles  carried  overhead  on  a shelf.  Each  circuit 
panel  consists  of  two  distinct  slabs  carrying  d p.  knife  switches, 
tandem-coupled,  and  fuses  of  the  hand-grip  type.  The 
panels  are  of  white  Sicilian  marble  1|  in.  thick,  mounted  on 
an  angle-iron  frame  ; they  were  made  and  erected  by  the 
Westminster  Engineering  Co.,  Ltd.  The  instruments, 
recording  and  other,  are  of  Nalder  Bros.’  manufacture. 

From  the  circuit  panels  of  the  lighting  boards  paper- 
insulated,  lead- covered  cables,  made  by  W.  T.  Glover  & Co., 
Ltd.,  of  which  there  are  in  all  some  3 miles,  the  largest  size 
used  being  91/13,  run  to  main  fuseboards  at  various  points  on 
the  lower  ground  floor,  such  boards  having  usually  four  d.p. 
ways  controlled  by  hand-grip  fuses.  These  ways  feed, 
through  lead-covered  rising  mains,  the  distribution  boards  on 
each  of  the  four  floors  in  that  section  of  the  building,  from 
which  the  lights  themselves  are  switched  on  and  off.  The 
distribution  boards  have  10-ampere  ways  throughout  with 
d p.  fuses,  the  stoneware  holders  of  which  have  bridge 
threadings,  and  s.p.  Diamond-type,  quick-break  switches 
mounted  on  white  marble  panels.  All  the  circuits  have  the 
lights  they  control  indicated  on  a white  label  fixed  above  the 
switch. 

The  sizes  of  mains  and  circuit  wires  have  been  calculated 
so  that  the  fall  of  potential  between  the  meter  rooms  and  the 
most  remote  circuit  (say,  700  ft.  run)  when  full  load  is 
passing,  does  not  exceed  D5  per  cent.  The  mains  from  the 
power  boards  run  direct  to  the  d.p.  switches  of  the  motors. 

The  power  installation  consists  of  four  45-ii.r.  motors, 
and  four  electric  lifts,  on  the  400-volt  supply.  There  are 
also  14  80-in.  ventilating  fans,  and  one  small  pump  in  the 
boiler  house,  which  are  driven  from  the  200-volt  mains. 
The  45-H.P.  motors,  only  two  of  which  are  in  use  at  any  one 
time,  are  for  driving,  by  belt,  the  large  fans  of  the  Plenum 
ventilating  and  heating  system.  They  were  made  by 
Messrs.  Newtons,  Ltd.,  of  Taunton. 

Of  the  lifts,  two  for  1,500  lb.  are  for  the  use  of  the  general 
public  ; it  is  believed  that  this  is  the  first  time  such  a con- 
venience has  been  provided  in  any  public  museum.  These, 
with  a smaller  lift  for  office  use,  were  installed  by  the  General 


Electric  Co.  The  fourth  lift  is  also  for  office  use,  but  is 
provided  with  push-button  control,  instead  of  requiring  an 
attendant  to  operate  it  from  the  cage,  as  do  the  others.  This 
lift  has  been  made  and  erected  by  Messrs.  R.  Waygood  and 
Co.,  Ltd.  All  the  lifts  have  both  electrical  and  mechanical 
locking  gear  on  the  doors.  The  total  travel  of  each  public 
passenger  lift  is  83  ft.,  at  a speed  of  180  ft.  per  minute. 

The  contractors  for  the  general  installation  were  Messrs. 
T.  Clarke  & Co.,  of  129,  Sloane  Street,  under  the  supervision 
of  H.M.  Office  of  Works.  The  wiring  throughout  is  2,500- 
megohm  grade,  and  is  drawn  into  galvanised,  heavy  gauge, 
screwed  conduit.  It  is  interesting  to  note  that  the  test  of 
the  whole  of  the  wiring  before  the  erection  of  fittings,  both 
poles  to  earth,  was  1*7  megohms  in  No.  1 switch  room,  and 
1-6  megohms  in.  No.  2 switch  room.  There  are  in  all  about 
1,700  points. 

The  tubing  throughout  the  public  galleries  is  chased  into 
the  floors  and  walls,  traps  being  arranged  in  the  wood-block 
flooring,  and,  occasionally,  in  the  fibrous  plaster  cornices,  to 
give  access  to  the  draw-in  boxes. 

In  addition  to  the  general  lighting  of  the  galleries,  a 
special  pilot  light  circuit  has  been  arranged,  fed  directly  from 
the  main  bus-bars,  for  the  use  of  the  night  police  or  in  case 
of  emergency.  These  lights  are  controlled  by  local  switches 
instead  of  from  the  distribution  boards.  As  there  is  usually  only 
one  such  light  for  each  gallery  or  flight  of  stairs,  it  will  be 
readily  understood  that  very  long  and  expensive  runs  were 
entailed  by  this  circuit.  Those  pilot  lights  which  are 
adjacent  to  fire  alarms  are  provided  with  ruby  shades. 

As  a general  rule  it  may  be  said  that  the  architectural 
courts  and  the  textile  galleries  are  lighted  by  arc  lamps  and 
the  wood-work,  ceramic  and  engraving  sections  by  metallic- 
filament  incandescents. 

The  arc  lamps  are  all  of  the  enclosed  type,  burning  two  in 
series  on  the  200- volt  circuit.  There  are  approximately  140 
8-ampere  and  200  3 -ampere  lamps  in  use,  the  order  for 
these  being  divided  between  the  Westminster  Engineering 
Co.  and  the  Maxim  Electrical  Co.  The  majority  of  the 
8-ampere  lamps  are  provided  with  counterweights,  of  a 
simple  pattern,  for  convenience  m trimming,  and  the  lamps 
which  come  near  the  bridges  and  balconies  have  oblique 
metal  reflectors  to  shade  the  light  from  the  eyes  of  the 
people  on  the  first  floor.  The  counterweights  are  suspended 
from  the  iron  terminal -boxes  by  six-core  insulated  flexible 
cable  : each  core  consists  of  nine  strands  of  copper  and  three 
of  steel  wire  wound  on  a centre  of  string,  and  the  whole  six 
are  twisted  round  a seventh  core  of  string.  The  insulation 
is  cotton,  pure  rubber  and  braid.  The  flexibles  pass  round 
boxwood  pulleys  and  are  attached  to  a special  cross-arm  on 
the  top  of  the  lamp  resistance.  It  should  be  said  that  in  the 
case  of  both  the  large  and  the  small  lamps,  the  line  resist- 
ance forms  the  top  part  of  the  lamp.  The  terminal  boxes 
are  filled  in  with  paraffin  wax  to  prevent  moisture  accumulat- 
ing in  them  from  the  steel  work  of  the  roof. 

Owing  to  the  way  in  which  the  old  and  the  new  buildings 
are  sandwiched  together,  the  difference  in  lighting  is  very 
noticeable  in  many  adjacent  galleries ; particularly  so  in 
passing  from  the  Octagon  Court,  in  which  at  present  various 
loan  collections  are  on  exhibition,  into  Gallery  41,  formerly 
the  Science  Library.  The  latter  is  still  lighted  by  means 
of  10-ampere  Siemens  “ Differential”  open-type  arcs,  four 
in  series  on  200  volts,  which  have  been  in  use  since  1883. 
Much  of  the  wiring  in  the  old  Museum  is  surface  work  on 
the  “ tree  ” system,  the  building  having  been  a pioneer  in 
electric  lighting,  as  some  of  the  galleries  were  so  lighted  as 
long  ago  as  1878.  The  re-wiring  and  better  lighting  of 
this  part  is  now  being  taken  in  hand,  but  it  will  naturally 
occupy  a considerable  time. 

A very  objectionable  feature  presents  itself  in  many 
galleries,  and  especially  in  the  large  textile  courts,  due  to  the 
reflection  of  the  lights  in  the  huge  sheets  of  glass  with 
which  the  exhibits  are  protected.  The  Iloly  carpet  in  the 
West  Central  Court  presents  a particularly  flagrant  example 
of  this,  either  when  viewed  from  a distance  of  a few  feet  or 
with  the  full  30  yards  of  the  Court  intervening.  This 
unfortunate  effect  is,  however,  not  confined  to  the  hours  of 
artificial  light,  for  throughout  the  day  the  white  columns 
and  floors  behind  the  spectator  are  equally  troublesome. 

The  greater  part  of  the  incandescent  lighting  is  as 
follows  : a double  row  of  six-light  fittings  in  the  30-ft. 
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galleries,  or  a single  row  of  one-light  high  c.p.  pendants  in 
the  narrower  rooms  and  passages. 

The  six-light  fittings,  of  which  there  are  upwards  of  270, 
consist  of  a fiat  bronze  ring  suspended  by  chains  from  an 
inverted  bowl  containing  the  mechanical  connections,  the 
hook  being  screwed  by  means  of  a stirrup-piece  on  to  the  con- 
duit, which,  therefore,  carries  all  the  weight.  The  six  lamps 
are  each  28-watt,  100-volt,  spherical,  obscured,  metallic- 
filament  lamps  under  a 6-in.  “saucer”  opal  shade.  The 
lamps  directly  opposite  to  one  another  on  the  ring  are  wired 
in  series.  The  rings  hang  at  a height  of  !>  ft.  from  the  floor, 
this  having  been  found  to  be  the  best  height  for  lighting  the 
majority  of  the  centre  cases.  The  single-light  flexible  pendants 
are  also  screwed  to  the  conduit,  and  have  similar  porcelain 
mechanical  connectors  covered  by  a bronze  bowl.  The  lamps 
used  in  these  pendants  and  also  in  mostof  theone-light  brackets 
are  100-c.p.  or  50-c.p.  200-volt  Osrams,  under  10  in.  x 3 in. 
conical  opal  shades.  The  bronze  fittings  were  supplied  by  the 
General  Electric  Co.,  Ltd.,  with  the  exception  of  the  eight 
special  ceiling  fittings  on  the  main  staircases,  fitted  at  present 
with  200-c.p.  obscured  Osram  lamps,  which  were  made  by 
Messrs.  G.  Forrest  & Son. 

Only  two  of  the  galleries  have  as  yet  been  fitted  with  the 
new  gun-metal  wall  cases,  but  plug  circuits  with  flush  wall 
plugs  about  every  6 ft.,  and  8 ft.  6 in.  from  the  floor,  have 
been  run  for  about  2,000  lineal  feet  of  these.  Each  plug 
supplies  two  reflectors,  wired  in  series,  with  28-watt  metal- 
filament  lamps  for  supplying  top  lighting  for  the  cases. 
Internal  lighting  of  cases  is  avoided,  as  the  cases  may  only 
be  unlocked  in  the  presence  of  one  of  the  keepers  of  the 
particular  department,  which  arrangement  would  render  the 
lamps  and  wiring  not  readily  accessible. 

In  one  corridor  on  the  first  floor,  in  which  textile  exhibits 
in  high  cases  are  arranged  down  the  centre,  it  has  been 
found  necessary  to  use  two-light  electroliers,  having  a spread 
of  about  4 ft.,  so  that  the  sides  of  the  cases  may  not  be 
thrown  into  shadow  by  the  lights  hanging  immediately  above 
them. 

In  the  case  of  various  large  exhibits,  as,  for  instance,  the 
Santa  Chiara  Chapel  in  the  Eastern  Architectural  Hall  and 
the  Sizergh  and  other  panelled  rooms  in  the  Woodwork 
Section  on  the  ground  and  lower  ground  floors,  special 
lighting  has  been  provided.  This  work,  together  with  the 
erection  of  all  the  fittings  and  arc  lamps,  was  also  carried 
out  by  the  wiring  contractors,  Messrs.  T.  Clarke  & Co., 
under  the  direction  of  H.M.  Office  of  Works. 

There  are,  in  addition,  some  300  plain  pendants  and  other 
fittings  for  the  lighting  of  the  boiler  house,  the  new  offices, 
stores,  hot-air  ducts,  &c.,  bringing  the  total  number  of 
incandescent  lamps  in  the  new  installation  up  to  nearly 
i 3,000  of  sizes  varying  from  8 to  200  c.p. 

A fire-alarm  installation  of  22  points  has  been  installed, 
and,  as  the  number  of  positions  in  the  old  museum  was 
found  to  be  inadequate,  the  extension  of  this  is  being  under- 
taken at  the  same  time,  the  number  to  be  increased  from  six 
to  over  30.  Temporary  instruments  with  “Pair’  contacts 
and  telephones  have  at  present  been  fixed  to  ring  simul- 
taneously in  the  Fire-picket  Room  and  the  Police  Room, 
from  which  a call  for  the  Metropolitan  Fire  Brigade  can  be 
given  if  needful.  This  work,  together  with  the  extension  of 
the  night  watchman’s  tell-tale  clock  installation,  has  been 
carried  out  by  the  Engineering  Division  of  the  Post  Office. 
The  bells  required  for  the  new  offices  have  been  fixed  by 
Messrs.  Comyn,  Ching  & Co. 
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{Continued  from  page  288.) 

An  American  Consul  in  France  in 
How  to  deal  with  the  calling  attention  to  the  excellent  field 
French  Northern  Market,  offered  by  the  French  department  of 
the  North,  hammers  away  at  an  old, 
but  often  disregarded,  suggestion.  American  goods,  he  says, 
cannot  be  sold  by  catalogues  and  correspondence  alone. 
“Neither  catalogues  nor  correspondence  should  be  sent  to 
foreign  business  houses  if  not  in  the  language  of  the 
country,  as  merchants  are  loath  to  buy  goods  the  exact 


merits  of  which  they  do  not  know,  and  are  often  not  able  to 
make  out  when  measurements,  prices,  &c.,  are  given  in  the 
English  language.”  The  advice  here  given  has  been  dis- 
regarded in  the  French  market  by  Americans,  and  our  own 
manufacturers  have  been  told  the  story  again  and  again  from 
other  parts  of  the  world.  We  also  know  that  French  and 
German  manufacturers  are  not  at  all  over-anxious  on  the 
point,  for  we  receive  here,  in  the  course  of  the  year,  a good 
many  catalogues  written  from  start  to  finish  in  a foreign 
language.  If  this  American  Consul  be  correct,  we,  as 
Englishmen,  have  some  reason  to  plume  our  feathers  as  we 
contemplate  our  position  in  the  North  of  France,  for  he 
tells  his  fellow-countrymen  wherein  we  give  them  points  : — 

“ In  manufactured  goods  in  general  the  market  seems  to 
be  monopolised  by  England  and  Germany.  This  is  wholly 
due  to  the  systematic  efforts  of  the  manufacturers  of  those 
countries  who  have  agents  here  who  perfectly  understand 
the  language  and  the  system  in  which  the  people  are 
accustomed  to  do  business  ; who  carry  samples  of  the  goods 
they  sell,  and  are  prepared  to  give  prompt  information  in 
regard  to  prices  and  terms  of  payment.  Should  the 
American  manufacturer  wish  to  have  his  share  in  the  busi- 
ness, he  must  adopt  the  same  measures  as  his  foreign  com- 
petitors.” 

Coming  from  the  general  to  the  particular,  we  find  this 
Consul  advising  Americans  to  devote  great  attention  to  the 
coming  electrical  requirements  in  and  around  Roubaix, 
where  large  central  stations  have  been  installed,  and  are  now 
supplying  mills,  industrial  establishments,  cafes,  private 
houses  and  workshop  installations.  The  sale  of  small  electric 
fans  for  offices,  cafes,  and  large-  stores  would  be  greatly 
increased  there  if  the  price  were  not  so  high.  Then  after 
making  an  interesting  circuit  of  many  other  lines  of  manu- 
factures the  reporter  returns  to  his  first  point,  and  hammers 
home  the  warning  that  “ circulars,  printed  matter  and 
correspondence  in  English,  will  be  time  and  labour  lost. 
Have  all  printed  matter  in  French,  giving  prices  and  stating 
the  measurements  in  the  metric  system.”  He  adds  : “ In 
sending  circulars,  &c.,  write  to  the  firm  in  their  language, 
explaining  fully  the  article  for  sale,  and  quote,  if  possible, 
prices  delivered  in  their  city.  Probably  a trial  order  will 
result,  and  with  this  as  a reference  other  firms  should  be 
written  to  or  visited  if  possible.”  Tariff  alterations  not- 
withstanding, British  electrical  firms  looking  for  an  extension 
of  business  connections  in  Northern  France  should  digest 
the  foregoing  advice,  and  see  if  they  are  among  the  careful 
ones  whose  example  the  American  Consul  holds  up  for 
emulation.  If  they  are  not — verb.  sap. 

Though  indisposed  generally  to 
f.O.b.  01’  c.i.f.  ? accept  the  charges  hurled  at  the  heads 
of  British  firms  employing  methods 
which  were  out  of  date  compared  with  those  of  younger  com- 
mercial competitors,  the  editor  of  the  Chamber  of  Commerce 
Journal  confesses  in  his  June  issue  that  instances  are  occa- 
sionally brought  under  his  notice  which  would  almost  seem 
to  justify  the  severe  and  sweeping  criticisms  referred  to, 
unless  it  be  remembered  that  it  is  unsafe  to  deduce  general 
conclusions  from  what  may  be  merely  isolated  instances  : — 

For  example,  a correspondent  abroad  informs  us  that  he  recently 
asked  a number  of  leading  British  firms  in  their  particular  trade 
for  catalogues  and  prices  of  a certain  article.  In  reply,  one  firm 
wrote  that  they  could  not  quote  a price  f.o.b.  the  foreign  port. 
Apparently  the  term  “ f.o.b.  the  foreign  port  ” was  a clerical  error  for 

“f.o.b.  London.”  Anyhow,  such  clerical  errors  ought  not  to  occur  when 

corresponding  with  customers  thousands  of  miles  away.  Again, 
what  possible  reason  can  there  be  to  prevent  a firm  from  quoting  a 
c.i.f.  price,  if  required  ? At  all  events,  such  a firm  would  be  at  a 
very  serious  disadvantage  abroad  compared  with  one  which  is  ready 
to  do  so.  Another  firm  was  even  less  explicit,  and  merely  quoted 
for  “ delivery  at  this  address,”  which  was  a street  in  the  outskirts 
of  a large  city.  It  is  obvious  that  such  a quotation  is  absolutely 
useless  to  a foreign  customer  who  cannot  have  any  idea  of  the  cost 
of  transport  from  factory  to  steameT.  What  possible  chance  can 
such  a firm  have  in  competition  with  a more  up-to-date  house  which 
quotes  c.i.f.  terms,  or  f.o.b.  the  export  steamer  ? Yet  a third  firm 
forwarded  a catalogue  of  different  goods  altogether  from  those 
asked  for.  Farther,  all  firms  stated  that  the  packing  would  be 
extra,  but  not  one  of  them  vouchsafed  the  least  idea  of  what  such 
charges  would  be.  As  we  have  said  before,  we  hope  and  believe 
that  methods,  or  lack  of  methods,  such  as  thoBe  to  which  we  have 
alluded  are  the  exception  rather  than  the  rule  amongst  British 
firms.  Still,  it  cannot  be  too  strongly  impressed  upon  firms  seeking 
export  trade  that  they  should  in  all  cases  give  a probable  buyer,  in 
the  first  instance,  the  fullest  information  to  enable  him  to  arrive  at 
the  exact  price  he  will  have  to  pay  for  the  goods,  in  order  to  avoid 
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vexatious  and  unnecessary  delays,  which  may  even  result  in  the 
loss  of  the  business. 

The  importance  of  this  point  has  lately  been  impressed  upon 
us  very  strongly  by  an  electrical  friend  from  China  now  on  a 
visit  to  this  country.  He  says  that  when  houses  in  China  write 
home  to  England  for  quotations  for  machinery  and  electrical 
manufactures,  it  is  absolutely  useless  for  our  firms  to  post  or 
wire  back  prices  that  are  not  c.i.f.  Obviously  it  is  far  more 
difficult  for  the  man  in  China  to  ascertain  the  charges  than 
for  the  home  firms,  who  possess  the  necessary  particulars  of 
the  goods,  are  accustomed  to  export  shipping,  and  are  in 
touch  with  the  shipping  company.  An  inclusive  price  for 
the  whole  of  an  inquiry  enables  the  recipient  of  the  tender 
to  know  exactly  where  he  stands  in  regard  to  the  matter — 
whether  he  be  ready  to  order  straightaway  on  the  receipt  of 
price,  or  whether  he  have  to  tender  again  to  his  own  client. 
We  know  it  is  said  that  it  is  sometimes  impossible 
for  the  Britisher  to  quote  c.i.f.,  because  of  the  inability 
or  indisposition  of  shipping  author ities  to  co-operate, 
and  he  has  to  give  way  to  the  American  and  German 
who  manages  to  do  so.  All  we  can  say  is  that 

wherever  it  is  not  absolutely  impossible,  the  c.i.f.  quotation 
should  be  given.  The  trouble  will  be  well  repaid.  The 
same  weakness  was  also  alluded  to  in  Mr.  Grigg’s  celebrated 
Canadian  report,  referred  to  later  in  these  notes.  He  showed 
how  the  scale  had  often  been  turned  against  British  goods, 
and  in  favour  of  the  German,  in  Canada  by  negligence  of 
this  matter.  Strange  that  our  manufacturers  should  occasion 
such  a frequent  source  of  irritation  and  annoyance  as  Mr. 
Grigg  showed  it  to  be. 

The  manufacturer  is  often  guilty  of 

Catalogue  Preparation,  paying  too  little  attention  to  the  con- 
venience of  the  purchaser  when  pre- 
paring his  lists  and  catalogues.  It  is  in  all  conscience 
short-sighted  policy  to  spoil  the  ship  for  a ha’porth  of  tar. 
Many  lists  are  beautifully  got  up  and  handsomely  illustrated, 
but  either  through  some  oversight  or  short-sightedness  or  an 
unwillingness  to  take  a little  more  trouble  or  spend  just  a 
few  extra  pounds,  the  entire  efforts  of  an  export  or  publicity 
department  may  be  defeated.  The  technical  man  must 
learn  to  stoop  from  his  high  estate  in  his  endeavours  to 
meet  the  wants  of  a man  who  is  “ only  commercial  ” and  to 
a very  large  extent  non- technical.  In  considering  this  point 
in  relation  to  the  Eastern  Market,  the  American  Machinist 
a couple  of  months  ago  wrote  editorally  as  follows  : — 

Suggestions  have  been  made  tbat  trade  lists  or  catalogues  of 
many  every-day  mechanical  appliances  would  be  no  worse  if  drawn 
up  with  more  regard  to  the  convenience  of  non-tecbnical  com- 
mercial men.  Especially  for  the  Eastern  market,  merchants  have 
often  to  indent  for  workshop  supplies,  the  details  of  which  are,  in 
the  nature  of  things,  unfamiliar.  The  Sheffield  file  list  might  be 
mentioned.  Quite  a number  of  different  styles  of  files  are  similarly 
priced,  the  variations  in  cost  being  governed  by  their  length;  bur, 
although  prices  are  named  for  lengths  from  1 in.  to  24  in.,  no 
indication  is  given  as  to  the  moEt  generally  suitable  length  of,  say, 
round,  square  or  three-sided  files  in  proportion  to  tleir  diameter, 
or  width  across  flats.  The  Sheffield  file  list  and  the  standard  tube 
lists  have  been  so  long  and  widely  accepted  that  it  is,  perhaps,  too 
much  to  hope  that  the  basis  prices  should  be  written  down  so  that 
they  should  much  more  nearly  represent  actual  prices.  Then  rope 
for  use  in  pulley  blocks,  scaffold’ng,  Ac.,  will  sometimes  be  sized  by 
girth,  Bometimrs  by  diameter,  and,  whilst  requisitions  will  naturally 
call  for  given  lengths,  the  catalogues  will  name  prices  by  the  pound. 
To  get  at  the  approximate  length  per  pound  will  entail  a hunt 
through  engineers’  handbooks  not  always  at  the  elbow  of  general 
merchants.  Again,  the  wide  discrepancies  in  the  price  of  different 
types  of  self-sustaining  lifting  blocks  are  sufficient  to  puzzle  a non- 
technical inquirer,  but,  if  the  mechanical  efficiency  of  each  type  of 
block  were  given,  the  reason  for  the  variation  would  be  apparent. 
Illustrations  of  bevel  or  angular  milling  cutters  are  sometimes 
given,  together  with  the  information  tbat  they  are  supplied  either 
right  or  left  hand,  but  no  definition  of  right  or  left  hand  is  given, 
nor  how  the  angle  is  measured.  Ordinary  self-inttrest  would  lead 
to  the  purchaser’s  task  being  made  as  easy  as  possible. 

Firms  interested  in  the  electrical 
Australia.  requirements  of  Australasia  will 
naturally  desiie  to  be  placed  in 
possession  of  information  regarding  work  that  has  already 
been  accomplished  there.  During  the  past  few  months  we 
have  published  in  the  Electrical  Review  descriptions  of  a 
number  of  electricity  works  and  the  only  electrical  manu- 
factory of  any  importance,  from  the  pen  of  Mr.  .J.  H.  Davies. 
Other  plants  at  Kalgoorlie,  Perth,  and  in  other  parts  of  the 
Continent,  have  also  been  described  in  earlier  issues.  The 
last  tables  of  Australian  electrical  works,  with  their 


engineers  and  voltages,  compiled  by  the  Australasian  Hard- 
ware and  Machinery , was  reprinted  in  our  issue  of  November 
3rd,  1905.  In  addition,  the  usual  brief  particulars  of 
systems  of  supply,  voltages  and  so  forth,  are  given  in  the 
Universal  Electrical  Directory  in  the  Colonial  and  general 
classified  section,  under  the  heading  “ Electricity  Works.” 

We  have  now  before  us  the  largest  piece  of  purely  electrical 
publication  work  that  has  ever  appeared  either  in,  or  in 
regard  to,  Australia.  It  is  entitled  “ Electrical  Progress  in 
Australia,”  and  was  issued  as  a special  number  of  the 
Australian  Mining  Standard  and  Electrical  Record.  The 
object  of  the  editor  has  been  to  post  up  all  concerned 
in  the  progress  of  applied  electricity  in  Australia,  and  on  the 
merits  of  the  Australasian  market  for  electrical  supply,  and 
to  enlist  the  close  attention  of  engineering  firms  in  the  van 
of  progress.  As  it  is  always  very  useful  to  know  what  men 
at  the  hub  of  things  think  of  the  position  and  prospects,  let 
us  quote  the  opening  remarks  of  our  contemporary’s  intro- 
ductory review  : — 

“ Electricity  is  in  favour  throughout  Australasia  for 
practically  all  the  purposes  to  which  it  can  be  applied. 
That  vast  field  for  electrical  enterprise  is,  therefore, 
open  for  exploitation  in  every  direction.  It  is  of'  vast 
proportions,  and  there  is  any  amount  of  room  for  the 
development  of  all  kinds  of  projects.  Suggestions  for  its 
introduction  are  already  listened  to.  In  scores  of  cases 
where  installations  have  been  set  up,  year  after  year  plants 
are  increased  and  services  augmented.  Probably  in  no  part 
of  the  world  occupied  by  under  6,000,000  people,  do  better 
prospects  present  themselves  for  electrical  enterprise.  An 
ordinarily  careful  survey  of  what  has  been  done,  is  being 
done,  and  will  probably  soon  require  to  be  done,  with  elec- 
tricity in  Australasia,  convinces  the  critic  that  this  is  the  case, 
whilst  the  strength  of  his  conclusion  is  reinforced  by 
remembering  that  the  temperament  of  the  Australasian 
peoples  is  to  be  up-to-date,  at  any  reasonable  outlay.” 

Our  contemporary  then  proceeds  to  give  illustrated  articles 
on  all  kinds  of  electrical  installations  that  are  working  in 
Australia,  New  Zealand  and  Tasmania  for  lighting,  power, 
traction,  coal,  lead  and  silver  mining  work,  also  hydro- 
electric systems.  Photographs  also  appear  of  a number  of 
leading  men — some  of  them  old  familiar  friends — in  the 
Electrical  Association  of  New  South  Wales  and  the  Electrical 
Association  of  Victoria. 

Other  literature  that  has  lately  reached  our  hands  con- 
cerning this  part  of  the  world  includes  a “ Handbook  of 
South  Australia  ; Progress  and  Resources,”  by  David  J. 
Gordon,  issued  by  the  Government  of  South  Australia.  The 
chief  object  in  view  in  publishing  the  volume  is  to  guide 
immigrants,  tourists  and  settlers,  and  that  being  so  it  must 
necessarily  contain  also  an  account  of  the  leading  industries. 
These  are  particularised  in  this  book  with  notes  on  their 
growth,  information  being  also  given  of  the  resources  of  the 
State,  with  the  idea  of  indicating  the  scope  for  industrial 
expansion.  For  the  worker  there  are  notes  on  the  cost  of 
living  and  the  wages  paid  for  skilled  and  unskilled  labour. 
Manufactories  exist  there  for  various  non-electrical  purposes, 
and  in  this  connection  we  obseive  it  stated  that  “ a winding 
engine  for  mining  purposes,  recently  manufactured  by  a 
South  Australian  engineering  firm  for  Broken  Hill,  is  credited 
with  having  a world’s  record  for  hauliDg  power.  Under 
Legislation  of  the  year  1907,  boards  were  created  in  respect 
to  certain  trades  for  the  regulation  of  wages,  and  the  prin- 
ciple of  the  eight-hours  system  is  in  general  operation 
throughout  South  Australia.  For  the  past  40  years  there 
has  been  in  existence  a South  Australian  Chamber  of  Manu- 
factures, which  circulates  literature,  holds  meetings  and 
exhibitions,  and  in  other  ways  endeavours  to  promote  the 
development  of  South  Australian  manufactures  and  products. 
A book  of  this  description  is  of  quite  as  much  value  to  the 
English  exporter  as  to  the  intending  emigrant,  for  a general 
knowledge  of  the  countries  with  which  one  does  business  is  of 
interest  and  service,  even  to  the  electrical  man.  In  the  classi- 
fied ilist  of  imports  we  find  that  among  the  goods  imported  in 
1 906  and  1 907  there  were  the  following : — 


1906. 

1907. 

India-rubber  goods  ... 

...  £32,825 

£38,194 

Iron  and  steel  ... 

...  297,239 

375,689 

Machinery ; — Agricultural 

46,181 

109,499 

Other...  

...  261,631 

324,316 

Metals,  manufactures  of 

...  306,685 

438,010 

Tools  of  trade 

43,515 

57,465 
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In  the  exports  sections  the  principal  item  of  concern  here 
i9  copper,  nearly  all  other  lines  being  agricultural  and  such 
like  produce.  In  1906  the  copper  ingots  exported  were 
2,829  tons  valued  at  £236,526,  the  figures  in  1907  increas- 
ing respectively  to  3,739  tons,  valued  at  £335,579.  lhe 
copper  in  matte  in  1906  was  1,135  tons,  valued  at  £88,314, 
but  in  1907  it  was  only  233  tons  valued  at  £22,363.  In 
regard  to  the  employment  of  the  people,  49,161,  or  13  57  per 
cent.,  are  engaged  as  “ primary  producers,”  6,301  of  these,  or 
1 74  per  cent.,  being  engaged  in  mining  industry.  The 
industrial  occupations  employ  24,924,  or  6'87  per  cent.,  in 
manufacturing  ; 8,834,  or  2'44  per  cent,  in  building  and 
construction,  and  “ indefinite  ” accounts  for  a further  7,473, 
or  2-06  per  cent.  It  may  be  interesting  to  mention  here 
as  indicating  how  wages  run,  the  following  figures  prepared 
in  September,  1908,  by  the  (Government  Labour  Bureau  : — 

Boiler  makers,  10s.  per  day  ; brass  finishers,  8s.  64.  to  10s.  per 
day  ; coppersmiths,  9s.  to  10s.  per  day  ; fitters  aDd  turners,  10s. 
per  day ; ironmongers,  10s.  per  day  ; pattern-makers,  9j.  to  10s. 

per  day. 

Reference  should  also  be  made  to  Mr.  B.  TT.  Morgan’s 
report  on  “ The  Trade  and  Industry  of  Australia,” 
(Eyre  & Spottiswoode,  London,  6s.),  in  which  as  a result  of 
his  tour  in  foreign  parts  as  Commissioner  on  behalf  of  a 
home  Manufacturers’  Association,  and  of  his  conference 
with  Government  authorities,  Chamber  of  Commerce  repre- 
sentatives and  others,  he  was  enabled  to  bring  together  a 
large  volume  of  information — much  of  it  of  general  value  for 
reference — on  the  state  of,  and  openings  for,  trade,  and  the 
condition  of  local  industries  in  Australia  and  New  Zealand. 

He  writes  that  he  found  an  “ unmistakeable  desire — 
indeed  I might  even  say  eagerness — to  improve  the  trade 
relations  with  the  Mother  Country,”  and  “ leading  import- 
ing and  distributing  houses  ” in  the  Commonwealth  were 
“ willing  to  give  every  possible  information  with  a view  to 
increasing  British  trade.”  Space  precludes  our  entering 
upon  the  ground  covered  in  any  detail,  but  we  observe  that  in 
his  chapter  on  “ British  and  Foreign  Trading  Methods,”  he 
describes  the  three  charges  of  “ want  of  enterprise,”  “ want 
of  adaptability,”  and  “ bad  packing,”  levelled  at  the  British 
manufacturer  in  British  Consular  reports,  as  being  “ more  appa- 
rent than  real,”  and  as  being  “ popular  complaints  ” which 
have  been  “ uttered  with  untiring  monotony  during  the  past 
decade,”  and  which  are  unsupported  by  Consular  details.  Mr. 
Morgan  “did”  the  Australian  Commonwealth  and  the 
Dominion  of  Canada  in  a few  months,  leaving  England  in 
February  and  arriving  back  here  again  in  July,  1908,  and  he 
Bays  that  he  “ did  not  find  many  instances  of  want  of  enter- 
prise, want  of  adaptability,  or  bad  packing  ” in  travelling 
through  Australia  and  New  Zealand.  May  be  on  a Hying 
visit  he  was  otherwise  occupied,  but  he  does  not  omit  to 
report  in  detail  a number  of  “individual  cases  ’ that  he 
came  across.  It  may  be  possible  to  obtain  a correct 
impression  of  a large  part  of  the  world  in  a few  months,  but 
we  ourselves  cannot  ignore  the  remarks  that  are  made  to  us 
by  men  hailing  from  countries  in  which  they  have  spent 
years  obtaining  a specialised  knowledge,  and  in  this  respect, 
whatever  may  be  our  opinion  of  Consular  reports  in  general, 
we  find  that  the  men  coming  from  the  heart  of  things  confirm 
the  Consular  charges  of  want  of  adaptability  in  meeting  the 
general  and  electrical  requirements  of  foreign  markets,  and 
want  of  enterprise  on  the  part  of  some  long-established  buying 
houses  abroad  and  manufacturers  at  home,  while  we  have 
already  said  enough  on  the  question  of  bad  packing,  as  have 
also  Borne  of  our  contributors  abroad.  We  would  like  to 
quote,  however,  the  ttatement  made  to  Mr.  Morgan  by  one 
of  the  largest  hardware  distributing  houses  in  Melbourne  : — 
“ American  manufacturers  are,  as  a rule,  very  much  better 
packers  than  British.”  This  does  not  look  as  though  the 
utterances  of  “ untiring  monotony  ” were  far  wrong  ! 

He  quotes  one  testimonial  to  the  improving  packing 
methods  of  the  British,  and  follows  it  with  a number  of 
cases  to  the  opposite  effect  showing  the  superiority  of 
American  methods  ; one  instance  cited  relates  to  a consign- 
ment of  English  lighting  glassware,  50  per  cent,  of  which  was 
broken.  This  and  other  cases  seem  to  us  to  provide  the 
omission  of  details  that  the  Trade  Commissioner  says  is 
observed  in  the  Consular  reports.  Mr.  Morgan  blames  the 
shipping  companies  for  breakages,  the  shipping  companies 
retort — you  must  pack  better. 


He  says  “ The  British  manufacturer  is  rather  slow  in  his 
methods,  and  he  will  not  make  medium  and  low  class  goods. 

. . . We  undoubtedly  make  a mistake  in  sacrificing 

everything  for  quality.”  A\  hat  is  this,  then,  but  lack  ot 
adaptability  ?— and  lack  of  adaptability  is  more  or  less  lack  of 
enterprise.  This,  it  is  said,  “ will  always  tell  against  him  in 
a new  country  where  the  foregoing  characteristics  are 
specially  called  for,  as  is  the  case  in  some  branches  of 
Australasian  trade.”  Quite  so,  that  is  precisely  what  the 
Consuls  have  “ uttered  with  untiring  monotony.”  What 
Mr.  Richard  Grigg  said  in  regard  to  Canada  (see  Electrical 
Review',  March  13th,  1908,  p.  457,  and  July  16th,  1909, 
p.  94)  and  what  Blue  Book  Cd.  3867  said  of  New  Zealand 
(see  Electrical  Review,  June  18th,  1909,  p.  990),  is,  we 
believe,  worthy  of  close  study. 

The  Tim's  in  its  Financial  Supplement  recently  com- 
menced a series  of  articles  on  “ British  Oversea  1 rade. 
The  second  of  these  articles  relates  to  the  Australian  marketp, 
and  is  written  by  a Sydney  correspondent.  He  says  that  in 
many  lines  the  United  Kingdom  is  losing  ground  in 
Australian  trade,  but  in  other  lines  she  is  maintaining  or 
improving  her  position.  The  position  of  the  United 
Kingdom  is  a predominant  one,  and  the  principal  foreign 
competitors  are  the  United  States  and  Germany,  “ but  even 
then  the  exports  from  other  British  possessions  in  1907  to 
Australia,  practically  equalled  in  value  those  from  the 
United  States.”  He  says,  “ Perhaps  the  best  way  for  the 
foreign  manufacturer  to  secure  a footing  is  to  introduce  a 
novelty  ; he  is  sure  to  find  England  a slow  copyist.  Then, 
too,  the  Mother  Country  does  not  care  for  the  cheap 
trades  ....  It  is  all  very  well  to  say  that  these  cheap  goods 
are  rubbish  and  dearest  in  the  end.  If  we  want  showy  stuff 
we  have  to  be  humoured.  The  question  of  quality  is  oui 
affair.”  The  English  exporter  is  shown  to  lead  strongly  in 
most  metal  and  machinery  lines,  but  he  does  not  do  so  in, 
inter  alia , lampware,  electrical  machinery,  mining  machinery. 
An  English  shopkeeper  is  instanced  who  made  an  effort  to 
place  business  in  England:  “Some  ordeis  he  gave  were 
badly  packed  and  badly  executed.  That,  of  course,  is  his 
version.  But  he  went  to  Germany  and  bought  extensively. 

Many  British  lines  have  preferential  treatment,  but  “ how 
does  the  foreigner  obtain  a footing  ? ” Answering  his  own 
question,  the  Times  writer  says  : “ There  can  be  no  question 
that  the  foreign  heavily  subsidised  shipping  lines  to 
Australia  are  a material  assistance  if  they  carry  the  goods 
very  cheaply.  . . . Often  the  foreign  agent  will  sell  without 
profit,  or  even  at  a loss,  to  secure  a footing,  and  he  will  sell 
small  lines  and  take  much  trouble  with  them.”  1 his  very 
interesting  article  is  concluded  in  the  following  terms  : 

There  is  no  doubt  the  Briton  is  often  a slow  competitor,  and  does 
not  care  to  disturb  his  groove.  He  does  not  take  a hand  in  the 
factory  as  he  once  did.  But  he  is  also  handicapped  by  high  rail- 
way freights  in  England,  by  shipping  freights  higher  than  the 
foreigner  often  pays,  and  by  Government  departments  which  have 
not  the  mercantile  adaptability.  Still,  the  manufacturer  muBt 
learn  and  know  for  himself.  In  many  lines  the  British  manu- 
facturer is  quite  up-to-date,  and  does  well  here.  But  where  foreign 
competition  succeeds  there  are  good  reasons,  and  they  should  be 
taken  to  heart.  Tne  British  maker  who  is  losing  ground  should 
come  and  see  for  himself. 

These  words  were  not  written  particularly  concerning  the 
electrical  industry,  but  we  earnestly  urge  British  electrical 
manufacturers  to  indulge  in  a little  self-examination  and  see 
whether  the  criticisms  are  in  any  degree  deserved  by  them, 
and  if  they  are,  apply  the  remedy. 

This  sub-title,  to  say  the  least  of  it, 

“ Some  Export  Trade  is  expressive.  It  serves  to  warn  the 
Humbugs.”  aspiring  exporter  that  he  must  “ watch 
out,”  and  not  be  led  into  entrusting 
the  interests  of  his  firm  to  the  first  enthusiastic  zealot  who, 
with  a profusion  of  big  promises  and  self-advertisments,  offers 
his  services.  The  words  formed  the  title  of  an  instructive 
address  delivered  not  a great  while  ago  before  the  American 
Cotton  Manufacturers’  Association,  by  Mr.  E.  N.  Vose,  .who 
warned  his  hearers  against  the  “ syndicate  agent  ” as  the 
commonest  type  of  the  class.  We  quote  some  extracts  from 
Mr.  Vose’s  address  from  the  American  Electrical  Her  on/  for 
the  edification  and  warning  of  British  electrical  exporters. 

It  is  by  no  means  unusual  for  a group  of  manufacturers  in  closely 
related  lines,  cr perhaps  residing  in  lhe  same  city  or  belonging  to 
the  same  club,  to  form  a little  ejndicate  or  organisation  for  the 
purpose  of  sending  a salestu  . abroad  to  represent  them  all  jointly, 
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This  plan  is  proper  and  entirely  practicable.  The  humbug  who 
seizjs  upon  this  idea  reverses  it.  Instead  of  the  manufacturers  who 
form  this  “ syndicate  ” working  together  and  hiring  the  foreign 
salesman  who  seems  to  them  most  capable,  the  agent  makes  his  own 
arrangements  with  each  manufacturer  separately.  Instead  of  con- 
fining the  syndicate  to  four  or  five  closely  related  lines — such  as 
clocks,  watches,  silverware,  and  jewellery — he  calls  upon  anybody  he 
thinks  he  can  get  and  cheerfully  undertakes  the  representation  of 
watches,  steam  engines,  hair  restorers  and  sulky  plows,  and  as  many 
other  lines  as  he  can  run  across.  While  usually  asserting  that  he 
intends  to  have  at  most  only  10  firms  in  his  syndicate,  the  agent 
often  secures  that  number  in  a Eingle  city  and  then  goes  on  for 
more,  telling  each  new  victim  that  his  firm  is  the  last  one  needed 
to  complete  the  enterprise.  Ab  the  agent  has  no  intention  of  so 
much  as  attempting  to  secure  business  for  his  clients,  it  is  easy  for 
him  to  make  big  promises.  It  is  the  folks  who  intend  to  keep 
their  word  who  are  hampered  by  having  to  keep  within  the  prosaic 
limits  of  probability.  The  thing  to  do,  when  such  syndicate  agents 
come  around  is  simply  to  put  their  statements  to  the  test,  insist  on 
knowing  the  name  of  every  firm  composing  the  syndicate,  in- 
vestigate the  agent's  credentials  and  antecedents,  and,  in  a word, 
treat  the  whole  proposition  just  as  you  would  if  it  related  to 
domestic  trade  instead  of  foreign.  There  is  no  hocus-pocus  about 
export  trade  that  prevents  the  ordinary  rules  of  business  and  of 
common  sense  from  being  applied  to  it. 

An  ingenious  variation  on  the  syndicate  idea  is  that  of  the 
species  of  humbug  who  proposes  to  sell  the  manufacturer’s  goods 
strictly  on  a commission  basis  with  a small  salary  to  cover  expenses. 
As  the  salary  is  to  be  deducted  from  the  amount  of  the  first  order, 
and  is  not  due  if  there  are  no  orders  forthcoming,  the  manufacturer 
considers  himself  quite  safe  in  signing  this  contract,  and  cases  have 
even  been  known  where  men  who  have  been  victimised  by  the 
syndicate  game  have  been  victimised  a second  time  by  this  clever, 
and  apparently  innocent,  scheme. 

What  happens,  however,  is  this.  The  swindler  disappears  with 
his  contract  in  his  pocket,  and  for  a year  or  so  no  more  is  heard  of 
him,  and  he  is  well-nigh  forgotten.  Then  an  order  is  received  from 
some  distant  point  through  his  New  York  representative.  The 
goods  are  shipped  as  directed,  but  instead  of  a remittance  the 
manufacturer  receives  a neat  little  “ statement  ” showing  that  his 
account  with  his  forgotten  “ agent  ” stands  somewhat  as  follows 


To  12  months’ salary  at  $50  per  month,  as  per  contract  ..  $000 

To  commission  on  sale  at  10  per  cent  00 

Total  $660 

By  merchandise,  as  per  invoice  . . 600 

Balance  still  due  $60 


While  the  cool  request  for  another  60  dollars  or  so  is  usually 
ignored,  the  manufacturer  really  has  no  redress  in  a case  like  this. 
The  goods  are  beyond  recovery,  and  are,  of  course,  sold  before  this 
“ Statement  ” is  ever  rendered,  while  if  the  humbug  were  caught — 
which  is  also  difficult — his  “contract  ” would  probably  protect  him 
against  a criminal  charge,  and  his  utter  lack  of  resources  renders  a 
civil  suit  useless.  The  only  way  to  avoid  such  expensive  experi- 
ences is  to  act  toward  such  propositions  as  toward  syndicate 
schemes— rigidly  investigate  everything,  and  reject  absolutely 
those  that  show  the  slightest  ground  for  suspicion. 

The  very  latest  wrinkle  in  the  line  of  export  agent  humbuggery 
hails  from  Egypt,  although  a somewhat  similar  scheme  has  been 
tried  elsewhere.  A firm  in  Egypt  made  a contract  with  an 
American  manufacturer  whereby  it  was  granted  the  exclusive 
agency  of  the  manufacturer’s  goods  for  that  country,  the  contract 
to  run  for  two  or  three  years  unless  formally  terminated.  As  no 
orders  were  ever  received,  the  American  concern  decided  that  its 
agent  had  gone  out  of  business  or  was  unable  to  effect  any  sales, 
and  allowed  some  of  its  products  to  go  to  another  Egyptian  firm. 
The  " exclusive  agent  ” seems  to  have  been  waiting  for  this  very 
thing  to  happen,  for  he  immediately  pounced  upon  the  manu- 
facturer with  a suit  for  50,000  fr.  damages  for  breach 
of  contract.  The  case  went  to  the  plaintiff  by  default, 
and  he  secured  the  full  amount  demanded  and  costs, 
together  with  a Court  order  authorising  him  to  seize  the  defen- 
dant’s goods  or  property  in  any  part  of  Egypt.  The  result  of  this 
procedure  was  not  so  serious  in  point  of  actual  loss,  since  the  goods 
thus  seized  amounted  to  only  a few  hundred  dollars  in  value,  but 
this  manufacturer  now  finds  himself  barred  out  of  the  Egyptian 
market  indefinitely,  while  his  competitors  may  be  getting  a firm 
foothold  there.  The  Bame  scheme  in  France  or  Mexico  or  any 
large  buying  market  might  result  in  very  heavy  loss  both  in  con- 
fiscated goods  and  in  trade.  It  is  rarely  worth  while  to  contest 
such  cases,  since  local  Courts  will  almost  invariably  favour  the 
plaintiff,  and  foreign  lawyers  are  usually  troublesome  and  expen- 
sive. It  is  extremely  difficult  to  prevent  a few  packages  of  one’s 
goods  from  getting  into  a country  tied  up  by  such  an  exclusive 
contract,  even  when  the  utmost  care  is  taken  to  do  so,  since 
merchandise  often  travels  by  roundabout  channels. 

{To  be  continued.) 


French  Bail  wavs. — The  eventuality  of  the  conversion 
of  French  railways  to  electric  traction  has  induced  the  Compagnie 
Thomson-Houston,  of  Paris,  with  the  co-opcration  of  the  A.E.G.,  of 
Berlin,  and  various  banks,  to  decide  upon  the  formation  of  a company 
with  a capital  of  £200,000  as  a kind  of  trust  in  connection  with  any 
schemes  which  may  be  brought  forward.  In  this  way  the  German 
company  hopes  to  secure  appropriate  and  adequate  representation 
When  any  proposals  are  in  contemplation. 
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Radio-Activity  and  Geology.  By  J.  J.  Joly,  Sc.D.,  F.R.S. 

London  : Constable  & Co.  Price  7s.  6d.  net. 

This  most  interesting  work,  of  some  300  pages,  is  an 
extension  of  Dr.  .Toly’s  presidential  address  to  Section  C of 
the  British  Association  in  1908.  It  contains  chapters  dealing 
with  radio-active  measurements,  together  with  some  nine 
other  chapters  dealing  with  the  influence  of  radio-activity  on 
terrestrial  history. 

The  “ Age  of  the  Earth  ” and  the  state  of  its  interior  is  a 
fascinating  subject  for  speculation.  So  far  as  the  writer  is 
aware,  no  one  except  Lord  Kelvin  has  succeeded  in  giving 
an  estimate  of  the  earth’s  age,  free  from  very  grave  un- 
certainties. The  methods  adopted  have  been  ( a ) geological, 
based  on  rate  of  denudation  of  rocks,  or  quantity  of  sodium 
in  the  sea ; (b)  physical,  Kelvin’s  method,  based  on  the  fact 
that  the  present  temperature  gradients  are  regarded  as  due 
to  escaping  heat  from  the  earth’s  interior,  the  earth  originally 
being  supposed  to  have  been  in  a highly  heated  condition. 

Now,  however,  owing  to  advances  in  radio-active  research, 
we  have  a school  of  scientists  who  ask  us  to  believe  that  the 
earth  is  not  necessarily  a cooling  body,  but  that  its  losses  of 
heat  may  be  made  good,  and  even  its  original  store  of  heat 
accounted  for  by  the  presence  of  radio-active  substances  in 
its  constituents. 

Before  accepting  such  a doctrine  it  is  well  to  look  into  the 
facts  a little  closely. 

Uranium,  the  supposed  parent  of  radium,  has  never  been 
experimented  upon  in  the  laboratory.  Radium  has  been 
experimented  on,  and  it  is  found  that  its  changes  are  inde- 
pendent of  pressure  and  temperature,  within  the  limits  at 
our  disposal.  It  is  therefore  assumed  by  those  scientists 
that  uranium  when  buried  under  immense  depths,  and  at 
great  temperatures,  still  behaves  in  the  same  way  as  it  is 
supposed  to  behave  — viz.,  still  remains  the  parent  of 
radium,  and  undeigoes  radio-active  change.  The  radio- 
active changes  being  wholly  atomic,  these  changes  are 
supposed  independent  of  external  conditions  of  every 
description. 

Next,  the  rocks  containing  uranium  are  of  great  density, 
and  at  first  sight  one  would  suppose  that  we  might  expect 
to  find  them  concentrated  at  or  near  the  centre  of  the  earth. 
Observations,  however,  of  temperature  gradients  reveal  the 
fact  that  the  radium  in  the  earth’s  interior  is  much  more 
sparsely  distributed  than  on  its  surface,  and  the  conclusion 
is  arrived  at  that  there  is  a layer  of  “ radium-rich  ” material 
in  the  earth’s  surface  extending  to  a depth  of  30  miles  or 
so.  Beneath  this  the  radium  deposits  are  much  less  rich. 

Further,  we  have  in  this  volume  an  attempt  to  account  for 
the  observed  underground  temperatures  in  the  Simplon  and 
St.  Gothard  tunnels,  and  perhaps  this  is  the  chapter  which 
will  strike  the  general  reader  as  the  most  unsatisfactory  of 
the  lot.  In  this  case  certain  temperatures  at  different  points 
in  the  tunnel  are  observed  which  do  not  at  all  agree  with 
the  radio-active  content  of  the  rocks  (see  page  8G). 

Of  the  various  chapters,  those  on  “ Radio-Activity  and 
the  Interior  of  the  Earth,”  and  “ Uranium  and  the  Age  of 
the  Earth,”  seem  the  most  interesting. 

The  chapter  on  the  “ Radio-Activity  of  the  Atmosphere,’’ 
discusses  the  presence  of  helium  in  it.  As  is  well  known, 
the  amount  of  helium  seems  relatively  enormous,  and  could 
not  have  accumulated  in  this  geological  epoch.  It  is  hinted 
that  this  helium  may  be  the  accumulations  of  pre-geologic 
times,  and  here  it  seems  we  are  in  quite  as  bad  a state  as  the 
geologist  with  his  bank  of  time. 

Entrancing  as  it  may  appear  to  account  for  the  earth’s 
age,  Ac.,  most  of  the  hypotheses  piled  one  upon  the  other 
being  quite  unprovable,  it  will,  of  course,  be  noticed  that 
such  calculations  cannot  possibly  be  regarded  in  the  same 
way  as,  say,  Lord  Kelvin’s  estimate  of  the  earth’s  age. 

Nevertheless,  Dr.  Joly  has  written  a delightful  book, 
which  will  be  welcomed  by  everyone  interested  in  this 
latest  phase  of  scientific  progress,  and  the  general  reader,  or 
the  geologist,  unacquainted  with  radio-active  measurements, 
will  find  some  explanatory  chapters.  There  are  also  Mathe- 
matical Appendices  at  the  end  of  the  book  in  which  the 
method  of  calculating  underground  temperatures  due  to 
radio-activity  is  simply  explained. 
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On  page  100  we  notice  a printers’  error,  “ potentional  ” 
instead  of  “ potential,”  otherwise  the  book  seems  quite 
flawless  in  this  respect. 

We  cordially  recommend  a perusal  of  this  work  to  all  those 
interested  in  these  “ up-to-date  ” speculations. 


Electric  Railway  Engineering.  By  H.  F.  Parshall, 
M.Inst.C.E.  and  H.  M.  Hobart,  M.I.E.E.  London  : 
Archibald  Constable  & Co.  Price  12s.  net. 

A large  quarto-sized  book  of  150  pages,  treating,  in  a 
most  exhaustive  manner  the  various  problems  connected  with 
the  application  of  electric  power  to  heavy  railway  work,  as 
distinct  from  tramways.  It  is  a fine  example  of  the  printer’s 
art,  and  the  illustrations,  curves,  tabular  data,  &c.,  are 
presented  in  such  a way  as  to  make  the  book  a most  valuable 
one  for  ready  reference  as  well  as  a book  to  read  steadily 
through. 

The  subject  matter  is  divided  into  three  parts.  The  first 
treats  of  The  Mechanics  of  Electric  Traction  ; Tractive 
Resistance  and  Force  : Acceleration ; and  Studies  of 

Characteristics  of  Motors  and  Load  Curves.  The  second 
part  describes  Generating  Plant,  Details  of  High-Tension 
Transmissions,  Sub-Stations  and  the  Third  Rail  and  Over- 
head Wire  Methods  of  Conveying  Current  to  the  rolling 
Stock.  The  third  is  concerned  with  rolling  stock,  Loco- 
motives, Trucks,  and  includes  a Comparison  of  a Single- 
Phase  and  Continuous-Current  System. 

The  authors  take  a series  of  established  facts  and  connect 
them  together  with  subject  matter  written  in  a clear  style. 
They  have  very  definite  opinions  on  a number  of  debateable 
points,  and  they  state  them  in  unmistakable  language,  where 
perhaps  others  would  have  written  ambiguously. 

Regarding  the  scope  for  railway  electrification,  they  are 
of  opinion  that  the  field,  at  present,  is  on  urban  and  suburban 
lines.  They  admit  straight  away  that,  except  in  the  case  of 
exceedingly  dense  and  steady  traffic,  the  cost  of  working  by 
electricity  will,  apparently  for  a long  time  to  come,  be  greater 
than  that  of  working  by  steam. 

Many  electrical  engineers,  and  especially  those  few  who, 
like  the  writer,  have  served  their  engineering  apprentice- 
ship in  a locomotive-manufacturing  works,  will  be  able  to 
subscribe  to  the  authors’  reference  to  the  excellencies  of  the 
steam  locomotive.  They  say,  “ In  the  application  of 
electricity  to  long-distance  lines,  it  is  to  be  steadily  borne  in 
mind  that  the  Bteam  locomotive  has  demonstrated  itself  to 
be  the  most  efficient  self-contained  machine,  considering  its 
varying  functions,  that  the  engineer  has  yet  devised.  To 
compete  with  this  machine,  every  appliance  entering  into 
the  electric  traction  installation  must  compare  from  every 
point  of  view  as  regards  efficiency  with  this  most  highly- 
developed  and  perfect  mechanism.” 

Standardisation  has  been  one  of  the  great  elements  of 
success  in  steam  railway  working,  and  the  future  growth  of 
electric  traction  will  be  slow  until  the  standardisation  phase 
has  been  reached.  At  the  present  time  there  exists  a wide 
difference  of  opinion  among  engineers  regarding  the  com- 
mercial advantages  of  alternating  and  continuous-current 
motors  for  traction.  The  authors  make  it  quite  clear  that 
they  do  not  favour  the  single-phase  system,  and  they  say  “ we 
are  satisfied  that  a careful  comparison  of  the  two  types  at  the 
present  time  is  decidedly  to  the  advantage  of  the  high- 
tension  continuous-current  motor.” 

Acceleration  is  very  exhaustively  dealt  with,  the  separate 
sets  of  curves  in  this  chapter  alone  numbering  over  200.  One 
set  of  curves  shows  the  limits  of  attainable  over  age  and  schedule 
speeds.  Thus,  for  a 1-mile  run  between  Btops,  an  average 
speed  of  45  miles  an  hour  is  practically  unattainable.  Such 
an  average  speed  with  one  Btop  per  mile,  and  a duration  of 
20  seconds  per  stop,  involves  a total  of 

45  x 20 

rx = 15  minutes 

oU 

out  of  every  hour  during  which  the  train  is  at  rest.  The 
corresponding  schedule  speed  is  therefore — 

60  — 15 

— — x 45  = 33*8  miles  per  hour. 

In  practice  a schedule  speed  of  30  miles  an  hour  repre- 
sents the  upper  commercial  limit. 


The  accelerating  gradients  of  the  Central  London  Railway 
contribute  as  much  as  one-fourth  of  the  energy  supplied  to 
the  train,  and  similar  retarding  gradients  assist  the  brakes 
when  stopping. 

Table  XII  is  important,  because  it  gives  the  recoverable 
energy  per  ton-mile  in  percentage  of  total  energy  expended  at 
axles  per  two-mile  run  from  start  to  stop,  and  with  an  average 
speed  of  30  miles  an  hour.  If  the  maximum  speed  at  com- 
pletion of  acceleration  is  60  miles,  the  recoverable  energy  is 
70  per  cent.,  whereas  with  maximum  speeds  of  35  and  31 
miles  it  is  50  per  cent,  and  48  per  cent,  respectively. 

From  their  own  tests  the  authors  say  that  for  relatively 
low  schedule  speeds  and  infrequent  stops  the  advantage  of 
employing  regenerative  control  is  very  slight.  On  the  other 
hand,  a high  schedule  speed  with  frequent  stops  permits  of 
much  greater  advantages  than  is  generally  realised.  They 
give  a practical  case  where  it  works  out  at  25  per  cent,  of 
the  energy  input  to  the  train. 

The  largest  chapter  in  the  book  deals  with  characteristics 
of  electric  railway  motors,  and  if  there  is  anything  more  to 
say  on  the  subject  than  the  authors  have  stated,  then  it 
must  surely  deal  with  the  colour  and  thickness  of  the  paint. 
There  are  over  100  curves  in  this  chapter  and  22  tables. 
Table  XX  gives  some  excellent  information  regarding  five 
alternate  methods  of  motor  control.  Parallel  control  gives 
an  efficiency,  during  the  period  of  acceleration,  of  42  per 
cent.,  and  series-parallel  control,  with  an  infinite  number  of 
steps,  can  only  attain  to  65  per  cent. 

Discussing  the  question  of  steam  prime  movers,  the  authors 
thus  sum  up  the  matter.  For  a large  installation  with  large 
units  a slow-speed  engine  or  steam  turbine  would  be  more 
suitable  than  a high-speed  reciprocating  engine.  The  former 
should  be  used  if  the  facilities  for  condensing  are  limited,  and 
the  turbine  if  there  is  abundance  of  condensing  water  at  a 
convenient  level  not  involving  much  extra  power  in  lifting. 
In  the  case  of  a small  installation,  where  the  size  of  the 
units  is  under,  say,  500  kw.,  the  high-speed  reciprocating 
set  would  be  found  more  suitable  than  a slow-speed  set ; 
and  if  the  condensing  facilities  are  limited  a steam  turbine 
is  out  of  the  question  as  against  a high-speed  set. 

A noteworthy  feature  of  this  chapter  on  generating  plant 
is  the  tabular  data  of  overall  thermal  efficiency  of  power 
plant.  Table  XLI  shows  the  possible  commercial  efficiency 
of  a steam  plant,  varying  with  size  of  unit  and  load-factor, 
and  the  values  given  are  such  as  the  station  engineer  should 
obtain,  provided  he  has  all  the  advantages  of  superheat, 
ample  condensing  water,  pressure,  &c.  If  any  specific 
advantage  is  absent,  such,  for  instance,  as  superheat,  or  if 
the  station  is  placed  so  that  the  amount  of  condensing  water 
is  limited,  or  if  it  has  to  be  lifted  to  a considerable  height, 
then  the  value  of  such  deficiency  can  be  readily  calculated, 
and  the  necessary  corrective  can  be  applied  to  the  figures  in 
the  table. 

The  chapter  on  the  distributing  system  contains  an 
amount  of  practical  information,  the  preparation  of  which 
must  have  involved  considerable  research  and  experiment. 
Table  LXXVI,  for  example,  gives  the  dip  and  span  of  sus- 
pension cables  for  different  ranges  of  temperature.  Also,  on 
page  270,  there  is  valuable  data  on  the  resistance  of  steel 
rails,  according  to  the  amount  of  carbon,  manganese, 
silicon,  phosphorus  and  sulphur  present.  Table  LXXXII 
gives  the  resistance,  reactance  and  impedance  of  bull-head 
steel  rails,  and  a very  important  table,  LXXXVII,  gives 
the  total  impedance  per  mile  of  circuit,  consisting  of  over- 
head conductor  and  rail  return.  Leakage  from  track  rails 
is  also  exhaustively  dealt  with,  and  it  is  a matter  likely  to 
assume  some  importance  if  single-phase  traction  comes  to  be 
adopted. 

Needless  to  say,  all  the  leading  electric  railways  in  the 
world  are  described,  or  reference  made  to  their  principal 
features.  The  authors  have  most  to  say  about  continuous- 
current  railways,  but  that  is  natural,  as  the  majority  of 
railways  are  worked  on  that  system.  The  advocates  of  single 
and  three-phase  railways  have,  however,  nothing  to  complain 
of  in  the  way  such  railways  are  dealt  with.  Whatever  be  the 
merits  of  the  various  systems,  this  book  places  on  record  in  a 
handy  form,  the  details  of  much  fine  original  engineering 
work  carried  out  by  electrical  engineers  during  the  last  10 
years.  It  is  a record  the  profession,  throughout  the  world, 
has  every  reason  to  be  proud  of.  E.  K.  S. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


PRANCE — FRENCH  WEST  AFRICA. — In  the  French  possessions 
in  West  Africa  situated  outside  the  zone  dealt  with  in  the 
Treaty  of  1898  with  the  United  Kingdom — that  is  to  say, 
in  Senegal,  French  Guinea,  Upper  Senegal,  Niger  and 
Mauretaine — a duty  of  12  per  cent,  ad  valorem  is  levied  on 
electrical  and  similar  goods.  In  the  other  French  possessions 
in  West  Africa — viz.,  the  Ivory  Coast  and  Dahomey — the 
duty  is  10  per  cent,  ad  valorem.  The  value  on  which  duty 
is  calculated  is  the  value  of  the  goods  at  the  place  of 
importation,  as  fixed  by  the  official  at  the  port  of  importa- 
tion, or  the  value  as  shown  by  the  invoice  and  increased  by 
25  per  cent. 

GAMBIA. — The  following  goods  are  admitted  free  of  duty : — 
Machines  for  industrial  purposes  ; mills  for  grinding,  sawing, 
raising  water,  or  any  such  as  are  set  in  motion  by  electricity, 
steam,  horse,  wind  or  water  power,  and  all  parts  of  the  said 
mills;  pipes;  scientific  instruments  and  apparatus;  steam 
engines  or  any  part  of  a steam  engine  ; articles  of  every 
description  imported  for  the  use  of  the  Colonial  Govern- 
ment ; all  bona  fide  telegraph  materials  landed  for  the  use  of 
the  African  Direct  Telegraph  Co. 

Electrical  and  similar  goods  not  specially  mentioned  are 
dutiable  in  general  at  the  rate  of  5 per  cent,  ad  valorem. 

The  value  of  goods  liable  to  ad  valorem  duty  is  to  be  taken 
as  the  invoice  value,  less  trade  discount,  freight,  insurance, 
and  value  of  packages. 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  S22,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


18,310.  “ Improvements  in  electric  advertising  signs.”  H.  H.  Clements. 
August  9th. 

18,326.  " Improvements  in  switch  plugs  for  telephone  exchanges.”  Siemens 
Bros.  & Co.,  Lin.  (Application  for  patent  of  addition  to  No.  9,692,  1909. 
August  9th.)  (Complete). 

18,328.  ” Improvements  in  flame  arc  electric  lamps.”  Siemens  Schuckert- 
werke  G.m.b.H.  (Date  applied  for  under  Sec.  91  of  the  Act,  August  11th, 
1908,  being  date  of  application  in  Germany.)  August  9th.  (Complete.) 

18,366.  “ Improvements  in  or  relating  to  what  isknown  as  photo-telegranhv.” 
T.  T.  Baker.  August  9th. 

18,402.  “ Improvements  in  telephonic  trammitters  or  microphones.” 
G.  A.  Nussbaum.  August  10th. 

18,405.  “ Improvements  in  electric  clocks.”  P.  Hope-Jones.  August  10th. 

18,409.  "Improvements  in  and  relating  to  electric  insoles  for  shoes,  boots 
and  the  like.”  O.  Rampelbergh.  August  10th.  (Complete.) 

18,420.  “ Improvements  relating  to  magnetic  separators.”  A.  P.  Hutchinson. 
August  10th. 

18,433.  “ Improvements  in  the  electro-chemical  production  of  phosphatic 
fertilisers.”  G.  Levi.  August  10th. 

18,436.  "Improvements  in  or  relating  to  wireless  telegraphy,”  V.  Colin 
and  M.  Jeance.  (Date  applied  for  under  Sec.  91  of  the  Act,  April  17th,  1909, 
being  date  of  application  in  Prance.)  August  10th.  (Complete.) 

18,449.  “ Improvements  relating  to  the  parallel  driving  of  electric  gene- 
rators and  prime  movers.”  D.  Roberts,  A.  R.  Bellamy  and  C.  James. 
August  10th. 

18,456.  "Improvements  in  telephone  exchanges.”  Siemens  & Halske 
Akt.-Ges.  (Date  applied  for  under  See.  91  of  the  Act,  Ootober  2nd,  1908, 
being  date  of  application  in  Germany.)  August  10th.  (Complete.) 

18,467.  “ Improvements  in  ignition  devices  for  internal  combustion  engines.’’ 
R.  Bosch.  (Application  for  patent  of  addition  to  No.  26,435/07.  Date  applied 
for  under  Seo.  91  of  the  Act,  September  17th,  1908,  being  date  of  application  in 
Germany.)  August  10th.  (Complete.) 

18,469.  " Improvements  in  and  or  connected  with  electrodes  for  arc  lamps.” 
P.  M.  Lewis.  August  10th. 

18,471.  "Improvements  in  electrical  switches.”  J.  H.  Tucker.  August 
11th. 

18,484.  “ Improvements  in  balancers,  auto-transformers  and  boosters  on 
direct  current  system.”  A.  M.  Taylor.  August  11th. 

18.499.  “ Improvements  in  electric  traction.”  E.  G.  Pink.  August  11th. 

18.500.  “ Electrio  circuit  closer  for  use  with  railway  switch  points,  point 
locks,  signals,  train  stops,  gates  and  the  like,”  A.  H.  Johnson.  (Date  applied 
for  under  Rule  13,  December  18th,  1908.  An  invention  comprised  in  applica- 
tion No.  27,554,  dated  December  18th,  1908.)  August  11th. 

18,511,  "Electric  burner  for  heating  water  to  produce  superheated  and 
ordinary  steam  for  motor  cars  of  all  descriptions  and  motor  boats."  G.  E.  A. 
Holdsworth.  August  11th. 


18,522.  " Improvements  in  or  relating  to  systems  for  telegraphy  and  tele- 
phony." J.  Pkrry  and  8.  G.  Brown.  August  11th. 

18,524.  "Improvements  in  transmitting  ajiparatus  for  wireless  telegraphy.” 
G.  Marconi  and  Marconi’s  Wireless  Telegraph  Co. 

18,634.  " Multiple  distribution  for  ignition  apparatus."  Firm  R.  Bosch. 
(Date  applied  for  under  Sec.  91  of  the  Act,  July  20th,  1909,  being  date  of  applica- 
tion in  Germany.)  August  11th.  (Complete.) 

18,583.  " Improvements  in  and  relating  to  electric  mechanism  for  writing 
and  oolour  changing  Bigns.”  R.  P.  Vknnkr and  R.  C.  Giiiesiiach.  August  12th. 

18,590.  " Means  for  preserving  or  protecting  the  lead  supports  of  the  posi- 
tive electrodes  of  secondary  or  storage  batteries  from  peroxidation.”  P. 
Marino.  August  12th.  (Complete.) 


18,594.  " Improvements  in  or  relating  to  communicators  for  dynamo-electric 
machines.”  P.  A.  Lange.  August  12th. 

18,624.  "Improvements  relating  to  olcctrical  devices  for  controlling  move- 
ments from  a distance.”  P.  Viey.  (Date  applied  for  under  Bee.  91  of  the  Act, 
August  14th,  1908,  being  dato  of  application  in  Prance.)  August  12tli. 
(Complete.) 

18,630.  "Improvements  in  arrangements  for  oharging  and  discharging 
accumulators  or  secondary  batteries."  A.  M.  Taylor.  August  18th. 


18,665.  " Improvements  In  switch  mechanism  for  small  electrio  lighting 
nstallations.”  C.  A,  Vandkrtell  and  A.  H.  Midolby.  August  18th. 
Complete.) 


18,675.  “ Improved  automatic  switch  gear  for  the  remote  control  ol  electri.. 
motors.  M.  T.  Medway  and  M.  D.  Boott.  August  13th. 

“Improved  switch  for  controlling  electrical  cirouits.”  T.  3 Rorkv 
and  E.  Rorke.  August  13th.  (Complete.) 

18.690.  “ Improvements  in  and  relating  to  insulators  for  telegraph,  telonhonn 

and  like  Wiles."  A.  M.  Bourke.  August  13th.  (Complete.)  1 

18.691.  "Improvements  in  and  relating  to  oounting  trains  for  electricity 

mioenLan^  The  lke'  W.  Hamilton  and  Ferranti,  Ltd.  August  13th.  ” 

18,705.  ‘ Improvements  in  electrical  timing  mechanism  for  clocks  and  the 

like.”  P.  H.  M.  Thomas.  August  14th. 

18,756.  “ Improvements  in  or  relating  to  electric  lamps  and  galvanic  bat- 
tenes.  F.  J.  Turquand  and  W.  A.  Turquand.  August  14th. 

18,758.  " Improvements  in  means  for  regulating  the  sensitiveness  of  the 
tripping  devices  employed  in  connection  with  the  automatic  operation  of  elec 
tncal  switches.”  P.  Hero.  August  14th. 

18,771.  “Improvements  in  or  relating  to  electrical  or  eleotrically-operated 
fire  alarms.  W.  Leake  and  A.  V.  Rushworth.  August  14th. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liver- 
pool  and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Electricity  Meters  and  other  Measuring  Instruments.  G.  Hookbam 
16,802.  July  25th.  (Cognate  application  No.  219/09.) 

Soundproof  Box  for  Telephones  and  other  Purposes.  W.  H.  Colwill  and  H 
Horswell.  16,755.  August  10th. 

Telephone  Exchange  Bystems  and  Apparatus  Therefor.  J.  E.  Kingsburv 
(Western  Electric  Co.)  17,209.  August  15th. 

Paching  Incandescent  Electric  Lamps.  M.  I.  Cooper.  17,973.  August  27tb. 

Regulation  of  the  Speed  of  Electric  Motors.  Siemens  Bros.  Dynamo 
Works.  (Siemens  Schuckertwerke  Ges.)  18,017.  August  27th. 

Three-Wire  Telephone  Systems.  P.  J.  Dommerque.  18,038.  August  27th. 

Electric  Starting  Switches  using  Liquid  Resistance.  Bandycroft  Foundry 
Co.  and  T.  M.  Dutton.  18,623.  September  4tb. 

Electrical  Ignition  Devices.  E.  Denieport.  18,811.  September  8th. 

Electrical  Driving  Gear.  G.  P.  O.  Pollet.  22,377.  October  21st. 

Means  for  Holding  Globes  or  Shades  in  the  Galleries  of  Electric  Light 
Gas  and  other  Fittings.  Falk.  22,964.  October  28th. 

Manufacture  of  Electric  Conductors.  P.  McGalian.  23,007.  October  29tli. 
(Date  applied  for  under  International  Convention,  November  8th,  1907.)  . 

Brush  Gear  for  Dynamo-Electric  Machinery.  P.  L.  R.  Fraser  and  Tudor 
Accumulator  Co.)  23,709.  November  5th. 

iNTERCoMMUNicATioN  Telephone  Systems.  G.  Burney  and  J.  Brinkmann. 
oi’nncin.  November  25th.  (Application  for  Patent  of  Addition  to  No. 
21,995/04.) 

Shade  Devices  for  Incandescent  Electric  Lamps.  C.  W.  Frauenlor  27  523 
December  18th.  ’ 


1909. 


Instruments  for  Measuring  the  Decrement  of  Electromagnetic  Oscilla- 
tions. Marconi’s  Wireless  Telegraph  Co.  and  H.  J.  Round.  186. 
January  4th. 


Alternating-Current  Magnets  for  Resonance  Apparatus.  G.  G.  M. 

Hardingham.  (Hartmann  & Braun  Akt.-Ges.)  2,016.  January  27th. 
Ignition  Indicator  for  a Multi-Cylinder  Internal-Combustion  Engine 
Particularly  for  Motor-Cars.  H.  H.  Mattonet.  3,403.  February  lltb. 
Switchboard  Equipments;  for  Telephone  Exchanges.  P.  P.  V.  Johannsen 
8,539.  February  12th, 

Directed  Wireless  Telegraphy.  E.  Bellini  and  A.  Tosi.  4,801.  February 
26th.  (Date  applied  for  under  International  Convention,  March  7th,  19C8.) 
Wireless  Telegraphy.  8.  Eisenstein.  5,578.  March  8th.  (Application  for 
Patent  of  Addition  to  No.  10,019/08.) 


iKiCTlUN  COUPLINGS  ADAPTED  FOR  USE  WITH  ELECTROMOTORS  FOR  DRIVING 

Machine  Tools  and  the  like.  P.  M.  Justice.  (Soc.  Anon.  Electricity 
Electromecamque.)  6,850.  March  22nd. 

Electric  Induction  Furnaces.  Grondal  Kjellin  Co.  and  J.  Harden.  8 194. 
April  5th. 

Polarised  Morse  Sounders  and  Ink  Writers.  C,  C.  Vyle.  8,533.  April  8th. 
Electrically-Operated  Cranes,  Lifts  and  the  like,  Allgemeine  Elektricitiits 
Ges.  8,456.  April  7th.  (Date  applied  for  under  International  Convention, 
April  8th,  1908  ) (Application  for  Parent  of  Addition  to  No.  17,622/(8  ) 


Wireless  Telegraphy  in  China.— A Shanghai  corres- 
pondent of  a German  newspaper  reports  that  a wireless  telegraph 
installation  was  recently  erected  on  the  new  building  of  the  English 
Palace  Hotel  in  that  city,  for  the  purpose  of  establishing  com- 
munication with  incoming  and  outgoing  ships  via  Wasung.  Imme- 
diately on  the  apparatus  being  brought  into  use,  on  the  opening  of 
the  new  hotel  in  July,  the  Chinese  Government  lodged  a protest 
against  it  on  the  ground  that  wireless  telegraphy  was  a State  mono- 
poly which  could  not  be  granted  to  private  individuals.  The 
owners  of  the  hotel,  and  the  British  authorities  on  their  behalf, 
sought  to  maintain  the  British  claim,  but  they  finally  had  to  give 
way  after  the  Government  expressed  readiness  to  buy  and  remove 
the  installation.  The  objections  of  the  Chinese  are  explained,  the 
correspondent  states,  by  the  experiments  which  the  Government 
recently  made  with  systems  of  wireless  telegraphy,  and  by  the 
value  which  would  be  attached  to  an  extension  of  such  a network 
throughout  that  enormous  empire.  Owing  to  the  great  distances 
the  existing  overland  telegraphs  are  worked  at  great  cost,  especially 
as  they  are  almost  exclusively  carried  along  the  river  valleys  and 
are  subject  to  constant  floods  and  breakages,  whilst  the  wires  in 
various  districts  have  to  be  guarded  by  military  in  consequence  of 
the  attitude  of  the  population.  In  the  circumstances,  the  intro- 
duction of  a State  system  of  wireless  telegraphy  would  be  of  extra- 
ordinary value  to  China,  and  this  belief  led  to  the  experiments 
already  mentioned.  It  is  said  that  a German  system  has  proved 
to  be  the  beBt,  and  has  the  most  prospect  of  being  introduced  in 
China. 
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ELECTRICITY  AND  THE 
“MAURETANIA.” 


A Plea  for  Recognition. 


The  remarkable  regularity  with  which  the  Mauretania  has 
recently  made  and  remade  record  voyages  to  and  from 
America  has  astonished  the  lay  mind  and  surprised  the 
engineer.  The  former,  with  its  characteristic  docility  in 
accepting  without  question  what  it  is  given,  believes  that 
the  change  of  propellers  when  the  boat  was  overhauled  at 
the  end  of  last  year  was  the  cause  of  the  sudden  access  of 
Bpeed,  but  the  engineer  would  fain  have  some  better  reason. 
A boat  of  this  size  which  has  scarcely  exceeded  23  knots 
since  it  left  the  builders’  hands  does  not  acquire  a normal 
speed  of  26  knots  by  a slight  modification  of  the  construction 
of  the  propellers,  which  were  originally  the  outcome  of  the 
ingenuity  of  the  foremost  designers  and  could  not  well  be 
materially  improved  upon.  The  simple  fact  is  that  the  ship 
has  all  along  been  capable  of  this  great  speed,  as  proved  by 
the  official  trials,  when  an  average  of  26 -5  knots  was  obtained 
on  a 48  hours’  trial,  and  the  reason  that  it  had  not  since 
been  reached  was  either  that  the  engineers  had  not  become 
fully  conversant  with  the  efficient  working  of  the  machinery 
or  else  that  they  had  received  orders  not  to  put  it  to  the  test. 

Without  in  any  way  reflecting  upon  the  abilities  of 
the  engineers,  it  must  be  admitted  that  they  did  not  seem 
to  have  grasped  the  great  possibilities  of  the  various 
auxiliaries  on  the  ship  ; and  it  is  attention  to  these  auxiliaries 
which  determines  the  ultimate  fulfilment  of  the  designers’ 
ideas. 

As  is  now  well  known, practically  all  theauxiliary  machinery 
on  the  Mauretania  is  electrically  driven  (see  Electrical 
Review,  April  3rd,  10th  and  17th,  1908),  and  it  is  equally 
well  known,  especially  among  electrical  engineers  connected 
with  shipwork,  that  marine  engineers  have  a stubborn  and 
conservative  objection  to  anything  other  than  the  steam-driven 
plant  with  which  they  have  been  brought  up.  A lien, 
therefore,  an  electrical  installation  of  more  than  2,000  iu*. 
was  thrust  upon  them  with  practically  no  qualified  electri- 
cians on  board  to  enlighten  them  as  to  its  proper  usage,  they 
naturally  felt  some  trepidation,  and  had  little  desire  to 
attempt  any  record  speeds. 

Perhaps  it  is  not  quite  evident  why  the  speed  of  the  ship 
should  entirely  depend  on  the  auxiliary  plant,  and  in  explana- 
tion it  must  be  said  that  practically  all  fast  boats  require  a 
relatively  enormous  quantity  of  steam  at  high  pressure, 
which  can  only  be  obtained  from  the  boilers  when  high-power 
forced-draught  fans  are  employed  to  supply  air  to  the 
furnaces,  and  a slight  diminution  in  their  output  has  an 
immediate  effect  on  the  steam  pressure  of  the  boilers,  and 
consequently  on  the  speed  of  the  engines  and  propellers.  In 
the  case  of  the  Mauretania  the  forced-draught  fans  are 
electrically  driven,  the  number  of  motors  being  16,  each  of 
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50  H.i*.  when  running  at  a speed  of  450  ii.p.m.  In  order 
that  the  boat  may  steam  at  26  knots,  which  is  obtained 
with  a propeller  speed  of  185  to  190  r.p.m.,  a boiler  pressure 
of  180  lb.  per  square  inch  is  necessary,  requiring  the  full 
power  of  the  forced-draught  fans.  It  is  evident,  then,  that 
the  working  voltage  for  which  they  have  been  designed 
should  be  maintained  at  the  terminals  of  the  fan  motors, 
which  means  that  the  speed  of  the  electric  generating 
engines  must  be  kept  up,  and  it  was  the  failure  to  recognise 
the  essential  importance  of  this  point  that  led  for  so  long  to 
the  disappointing  performance  of  the  Mauretania. 

The  dynamos  are  of  500  h.p.  each,  and  are  turbine-driven, 
the  steam  being  obtained  either  as  a branch  supply  from  the 
main  steam-pipe  for  the  propelling  turbines  or  direct  from 
the  boilers,  as  may  be  desired.  The  exhaust  steam  is  taken 
to  the  direct-contact  feed  heater,  where  it  is  used  for  raising 
the  temperature  of  the  boiler  feed  water,  and  the  turbines, 
therefore,  work  against  a back  pressure.  There  are  now 
two  causes  which  may  reduce  the  speed  of  the  turbo- 
generators, lower  the  voltage,  and  hence  indirectly  diminish 
the  speed  of  the  ship  by  the  consequent  slowing  down  of 
the  forced-draught  fans  : (1)  the  steam  pressure  (at  the 
turbine  stop-valve)  may  be  low,  or  (2)  the  exhaust  pressure 
may  be  high. 

It  might  be  imagined,  with  some  reason,  that  a decrease 
in  steam  pressure  would  have  its  effect  primarily  upon  the 
main  turbines,  but,  curiously  enough,  this  is  by  no  means  the 
case,  and  it  was  here  that  the  first  mistake  was  made.  All 
the  steam  from  the  boilers  was  led  into  one  main  pipe,  which 
supplied  the  main  turbines,  and  from  this  a branch  was 
taken  to  the  turbo-generators,  which  therefore  received  an 
amount  inversely  dependent  on  the  demand  of  the  former. 
If,  then,  the  main  stop-valve  was  opened  slightly,  a larger 
quantity  of  steam  passed  through,  and  less  was  available  for 
the  turbo-generators,  whose  speed  consequently  fell,  pro- 
ducing, as  explained  above,  a reduction  in  the  speed  of  the 
propellers. 

The  next  trouble  which  arose  was  in  the  management  of 
the  feed  water  to  the  boilers.  If  its  temperature  fell, 
steam  could  not  be  raised  rapidly  enough  and  the  pressure 
fell,  and  the  main  turbines  slowed  down.  The  engineers 
then  used  to  adopt  the  apparently  obvious  expedient  of 
closing  the  exit  valve  controlling  the  amount  of  exhaust 
steam  entering  the  feed-heater  from  the  turbo,  which 
undoubtedly  caused  more  steam  to  condense  and  the 
temperature  of  the  feed  water  to  rise.  Unfortunately, 
however,  it  also  put  a back  pressure  of  perhaps  10  to 
15  lb.  per  square  inch  on  the  turbo-generators,  which,  in 
the  already  low  state  of  steam  pressure,  brought  about  a 
reduction  of  speed,  with  the  same  disastrous  results  as 
before. 

'These  points  have  now  been  realised  by  those  in  charge 
ol  the  ship’s  machinery  ; the  entire  dependence  of  the 
boat’s  speed  on  the  electric  generating  plant  is  thoroughly 
understood,  and  one  of  the  first  considerations  is  to  keep 
the  voltage  up  to  its  normal  value  at  all  costs.  Never 
before  has  it  mattered  seriously  if  it  dropped  10  or  15  per 
cent. — the  only  result  was  a dim  light  and  the  slowing  down 
of  a few  unimportant  motors — but  on  the  Mauretania  it  is 
vital. 

The  steam  to  the  turbo-generators  is  now  an  independent 
supply,  which  docs  not  diminish  just  when  it  is  required  to 


be  augmented,  i.e.,  when  the  main  turbines  are  opened  out. 
The  back  pressure  is  no  longer  increased  immediately  the 
feed  water  falls  in  temperature,  which  is  but  a jump  from 
the  frying  pan  into  the  fi  re.  The  turbo-generators  were 
designed  to  run  at  1,200  revs,  per  minute  with  a steam 
pressure  of  150  lb.  per  square  inch  and  a back  pressure  of 
10  lb.  per  square  inch,  and  they  are  now  given  a chance  of 
working  under  these  conditions.  If  the  steam  pressure 
drops,  the  back  pressure  is  lessened,  not  increased,  with  the 
apparent  paradox  that  the  boiler  pressure  rises.  The 
manipulation  of  the  machinery  is  seemiogly  so  simple,  and 
actually  so  complex,  that  the  most  satisfactory  results  cannot 
be  obtained  by  following  any  set  rules  ; it  is  really  a matter 
of  trial  and  error,  and  success  has  at  last  been  obtained  by 
careful  observation. 

It  is  strange,  on  the  face  of  it,  that  such  apparently  small 
details  should  be  the  means  of  converting  a 23-knot  boat 
into  one  of  26  knots  ; but  it  is  no  exaggeration  to  say  that 
the  records  of  the  Mauretania  are  entirely  due  to  a better 
understanding  of  the  electrical  conditions. 


Electric 
Lighting  Acts 
(Amendment) 
Bill. 


The  Municipal  Journal  is  angry  with  the 
Incorporated  Municipal  Electrical  Associ- 
ation. In  the  issue  of  August  27th  in  an 
editorial  notice  we  read — “ We  are  as 
unable  to  understand  the  weakness  of  the 
Board  of  Trade  as  to  appreciate  the  subtleties  of  the  Incor- 
porated Electrical  Association’s  diplomacy.”  “ One  would 
almost  imagine  that  the  Incorporated  Municipal  Electrical 
Association  was  in  league  with  the  lawyers.” 

Our  readers  will  scarcely  need  to  be  reminded  that  in  the 
original  Bill,  Clause  16  gave  power  to  local  authorities,  as 
undertakers,  to  provide  lamps,  meters,  electric  lines,  fuses, 
switches,  fittings,  lampholders,  motors,  and  other  fittings 
for  lighting  and  motive  power.  It  was  considered,  and  in 
our  opinion  rightly  considered,  that  such  a clause  would 
give  an  unfair  advantage  to  municipalities  and  permit  them 
to  place  themselves  in  competition  with  electrical  con- 
tractors, who  might  have  to  provide  their  share  of  the  rates 
to  cover  any  loss  that  might  be  sustained  in  this  branch  of 
municipal  trading.  Owing  largely  to  the  vigorous  action  of 
the  Electrical  Contractors’  Association,  this  clause  was 
amended  during  its  passage  through  the  House  of  Lords, 
so  that  it  would  be  necessary  for  municipalities  to  employ  an 
electrical  contractor  to  carry  out  work  which  is  generally 
understood  to  come  within  the  sphere  of  electrical  con- 
tracting. In  view  of  the  fact  that  many  municipalities  were 
opposed  to  municipal  electrical  contracting,  it  was  assumed 
at  the  time  that  the  Bill  as  amended  would  go  through,  but, 
owing  chiefly  to  the  action  of  the  Incorporated  Municipal 
Electrical  Association,  this  has  not  been  the  case.  Indi- 
vidually, the  members  of  the  Municipal  Electrical  Association 
do  not,  we  think,  agree  with  the  principle  of  municipal 
trading,  and  in  opposing  the  Avebury  amendments,  they 
did  so  professedly,  not  because  they  wished  their  departments 
to  carry  out  contracting,  but  merely  because  they  desired  to 
have  the  power  to  do  so,  so  as  to  prevent  scamped  or  shoddy 
work  by  incompetent  contractors.  We  take  leave  to  con- 
gratulate them  upon  their  good  intentions.  The  effect  of 
their  opposition,  however,  has  been  that  Clause  16  has  been 
dropped  altogether,  so  that  the  position  of  municipal  elec- 
trical trading  remains  as  it  was  before.  There  is,  however, 
no  doubt  that  the  agitation  against  municipal  trading  has 
had,  and  is  having,  its  effect,  and  it  is  significant  that  recent 
Bills  relating  to  municipal  electrical  undertakings  have  only 
been  passed  either  after  the  deletion  of  the  clauses  which 
give  municipalities  power  to  supply  fittings,  or  after  a 
contractors’  clause  has  been  inserted. 
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Thf.  Committee  of  the  Engineering 
”°at  VhT  Section  of  the  White  City,  and  Mr.  W. 

White  City.  Yorath  Lewis,  who  has  acted  as  the 
honorary  secretary  of  the  Organising 
Committee  in  connection  with  the  above  event,  are  hoping 
for  a successful  day  to-morrow,  Saturday.  Much  organising 
skill  and  energy  has  been  put  into  the  arrangements,  and 
it  is  desired  that  for  engineers,  electrical  or  otherwise,  in 
London  or  outside,  all  roads  and  railways  shall  lead  to 
Shepherd’s  Bush,  for  the  purpose  of  hearing  the  papers 
and  inspecting  the  objects  of  engineering  interest  alluded 
to  by  us  last  week,  or  for  doing  a little  bit  of  both, 
and  winding  up  with  the  great  fraternising  banquet, 
where  every  course  shall  be  flavoured  with  a desire 
for  securing  concerted  action  between,  and  more  effective 
results  by,  the  numerous  technical  institutions.  We 
understand  that  applications  for  dinner  tickets  have 
been  received  from  all  parts  of  the  country.  Prodigious 
efforts  have  been  made  to  popularise  the  event,  some 
20,000  programmes  having  been  issued  to  members  of 
about  30  technical  societies.  We  are  asked  to  remind 
intending  visitors  to  be  sure  and  take  Is.  with  them, 
as  they  cannot  get  into  the  Exhibition  without  it. 
The  only  other  thing  that  has  to  be  paid  for  is  the 
banquet — the  programme  and  its  accompanying  advertise- 
ments are  all  given  away  free  gratis  for  nothing.  Levity 
apart,  however,  there  is  much  good  in  the  idea  that  engineers 
would  be  better  men  if  they  fraternised  more,  and  this  event 
may  afford  engineers  an  opportunity  of  meeting  old  friends 
in  the  great  engineering  brotherhood,  and  making  new 
acquaintances.  Who  knows  but  we  may  find  the  humblest 
member  of  the  Charge  Engineers’  Association  hobnobbing 
with  the  President  of  the  Civil  or  Mechanical  Engineers  ! 


What’!.-  The  Presidential  address  of  Prof.  Sir 

L Electricity  \ Thomson  to  the  British  Association, 

of  which  an  abstract  was  published  in  our 
last  issue,  and  the  address  of  Prof.  E.  Rutherford,  which 
is  similarly  dealt  with  elsewhere  in  this  issue,  may  be  taken 
together  as  a masterly  summary  of  the  present  state  of 
knowledge  regarding  the  nature  of  electricity,  on  the  one 
hand,  and  the  ultimate  constitution  of  matter  on  the  other 
— questions  which,  it  is  hinted,  may  eventually  prove  to  be 
essentially  identical,  though  we  are  still  far  from  anything 
like  certainty  on  this  point. 

Nothing  in  connection  with  these  addresses  can  be  more 
striking  than  the  immense  range  of  physical  magnitudes 
involved.  For  example,  we  are  told  that  the  radius 
of  the  unit  of  negative  electricity  is  10~13  cm.,  and  its 
mass  is  -Vo  part  of  the  mass  of  an  atom  of 
hydrogen,  while  the  number  of  molecules  of  hydrogen  con- 
tained in  1 cubic  centimetre  under  normal  conditions  is  no 
less  than  2 77  x 1019.  These  figures  are  easy  to  write  and 
read  ; but  what  impression  do  they  convey  to  the  mind  ? 
It  is,  perhaps,  possible  to  form  a conception  of  the  com- 
parative magnitude  of  numbers  up  to  the  order  of  hundreds 
of  millions — we  are  accustomed  to  such  figures  in  connection 
with  statistics  of  population,  annual  revenue  in  pounds 
sterling,  output  of  coal  in  tons,  and  so  on  ; but  when  we 
are  confronted  with  magnitudes  exceeding  one  thousand 
millions,  it  is  questionable  whether  any  definite  impression 
other  than  that  of  vague  immensity  is  left  upon  our  minds. 
What,  then,  are  we  to  think  of  the  number  of  molecules  in 
1 cm.3  of  any  gas— viz.,  27,700,000,000,000,000,000  ? 
The  mass  of  each  of  these  molecules,  in  the  case  of 
hydrogen,  is  3,400  times  that  of  the  negative  unit  of 
electricity. 

Again,  in  1 gramme  of  hydrogen  there  may  be,  on  the 
basis  of  one  corpuscle  per  atom,  a store  of  energy  equal  to 
that  developed  by  the  burning  of  5 ton3  of  coal  ; if  an 
appreciable  fraction  of  the  energy  stored  in  matter  were  to 
get  free,  “the  earth  would  explode  and  become  a gaseous 
nebula  ! ” 

The  density  of  the  ether  attached  to  a corpuscle  is  calcu- 


lated to  be  2,000,000,000  times  that  of  lead  ; and  if  ether 
is  incompressible,  it  must  possess  this  density  throughout 
the  whole  of  space.  What  physical  conception  can  possibly 
be  formed  of  such  a condition  ? We  are  not  much  helped 
by  Sir  J.  J.  Thomson’s  cheerful  suggestion  that  matter  is 
composed  mainly  of  holes  ; that  it  possesses  a “ bird-cage 
kind  of  structure,”  and  that  we  may  increase  the  distance 
between  the  wires  as  we  increase  the  density  of  the  ether  ! 

In  making  these  comments,  we  do  not  wish  to  be  under- 
stood to  throw  doubt  upon  the  credibility  of  the  remarkable 
statements  and  statistics  put  before  us  by  these  great  leaders 
in  physical  science.  Their  conclusions  are  based,  not  upon 
isolated  or  random  observations,  but  upon  a logical  series  of 
investigations  conducted  by  different  scientists — of  whom, 
we  are  proud  to  say,  our  British  representatives  have  ever 
been  found  in  the  front  rank — upon  experiments  which  can 
be  repeated  as  often  as  desired,  and  confirmed  to 
demonstration.  Upon  such  substantial  foundations  has 
the  modern  theory  been  upraised,  that  it  is  impossible 
to  dispute  the  definite  conclusions  arrived  at  with- 
out first  disposing  of  the  experimental  observations  ; “ seeing 
is  believing  ” — and  when,  for  example,  it  is  possible  to 
detect  the  presence  of  a single  a particle,  and  to  count  one 
by  one  the  number  of  particles  expelled,  by  different  and 
absolutely  independent  methods ; when  investigations  of 
entirely  different  characters,  conducted  by  different  observers 
in  different  countries,  all  lead  up  to  the  same  conclusions,  it 
is  impossible  to  doubt  the  validity  of  the  results,  however 
difficult  it  may  be  to  form  any  idea  of  their  physical  signi- 
ficance. There  are,  however,  serious  difficulties  in  connection 
with  the  popular  reception  of  these  modern  discoveries, 
and  these  were  emphasised  by  leading  articles  in 
the  Times  and  the  Daily  Mail  last  week,  in  both  of  which 
more  or  less  open  ridicule  was  poured  upon  some  of  the 
statements  made  at  Winnipeg. 

Sir  Oliver  Lodge,  replying  to  these  in  the  Times  of 
August  31st,  protested  against  the  tendency  on  the  part  of 
the  lay  Press  to  stigmatise  the  latest  results  of  physical 
science  as  “ mere  speculation,”  and  pointed  out  that  the 
election  of  a man  to  the  post  of  president  of  a great 
scientific  organisation,  implying  that  he  possessed  the  confi- 
dence and  approval  of  his  co-workers,  ought  to  ensure  that 
his  deliberate  statements  should  be  received  as  presumably 
the  best  and  safest  exposition  of  the  state  of  knowledge  in 
his  particular  subject,  and  therefore  worthy  of  respectful 
consideration.  The  rejection  by  the  ignorant  of  what  they 
do  not  understand  is  inevitable,  except  in  cases  where 
habit  exerts  an  influence  ; even  the  most  dense  person,  for 
example,  must  admit  the  existence  of  gravitation,  though  not 
even  the  cleverest  scientist  has  yet  found  the  explanation  of 
that  phenomenon.  But  influential  journals  ought  frankly  to 
accept  the  utterances  of  our  greatest  investigators  as  seriously 
put  forward  on  solid  grounds,  and  as  embodying  their  con- 
sidered judgment  and  belief  ; let  them  refute  the  arguments 
or  attack  the  evidence  if  they  will,  but  merely  to  scoff  at 
statements  because  they  have  not  digested  the  evidence, 
and  therefore  cannot  appreciate  their  weight,  is  an  unwise 
and  unworthy  course  to  follow. 

There  is  a curious  hiatus  in  the  chain  of  facts  brought 
forward  at  the  B.A.  meeting — while  the  corpuscle  or 
electron  has  been  identified  with  the  indivisible  unit  or 
atom  of  negative  electricity,  and  its  dimensions  have  been 
ascertained,  far  less  is  known  regarding  the  unit  of  positive 
electricity.  Indeed,  there  was  a set  discussion  on  the 
question  whether  a positive  unit  exists,  the  report  of  which 
will  be  awaited  with  interest.  It  appears  that  the  positive 
electron,  if  it  exist,  possesses  mass  about  equal  to  that  of  an 
atom  of  hydrogen,  and  is  100,000  times  larger  than  the 
negative  electron  ; Sir  J.  J.  Thomson  suggests  the  possi- 
bility that  the  positive  units  were  originally  as  small 
as  the  negative,  but  that  most  of  them  have  “ ex- 
ploded ” and  expanded  to  the  larger  size,  while  there 
are  still  some  small  ones  lingering  in  radio-active 
substances,  and  liberating  by  their  explosions  the  energy 
set  free  in  radio-active  transformations.  We  are  here,  how- 
ever, admittedly  in  “speculative”  regions.  There  is 
obviously  a vast  field  of  work  open  to  research,  and  we  may 
confidently  look  forward  to  future  discoveries  of  immense 
interest  and  importance  in,  this  fairyland  of  the  ultra- 
infinitesimal. 
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METALLIC-FILAMENT  LAMP  TRANS- 
FORMERS. 

Considerations  Regarding  their  Technology  and 
Economics. 


By  L.  CROUCH. 


The  manufacture  of  the  small  transformer  of  from  £ to 
r>-KW.  capacity  has  developed  into  a large  industry  during 
the  past  few  years,  mainly  owing  to  the  increasing  use  of 
this  apparatus  with  the  metallic-filament  lamps,  though  the 
transformers  are  also  considerably  used  for  arc  lamps  and 
general  testing  purposes.  The  application  to  metallic- 
filament  lamp  circuits  is,  however,  by  far  the  largest  in 
extent,  and  it  is  with  this  service  that  the  present  article 
exclusively  deals. 

As  is  well  known,  the  early  electricity  supply  under- 
takings delivered  energy  to  the  consumer  at  50  or  100  volts 
in  most  cases.  With  the  demand  for  increased  illumination 
and  the  development  of  the  carbon -filament  lamp  came 
insistent  requests  for  a higher  supply  voltage.  Though  this 
was  favourable  to  many  stations  by  greatly  increasing  the 
distributing  capacity  of  their  cables,  the  capital  cost  of  the 
conversion  to  higher  pressures  bore  very  heavily  on  most 
undertakings.  iThe  alteration  was,  however,  practically 
complete  several  years  ago,  when,  not  long  after  its  accom- 
plishment, metallic-filament  lamps  began  to  achieve  that 
popularity  which  is  now  so  widespread.  These  lamps  were 
the  original  pioneers  of  electric  lighting  in  the  form  of 
platinum-filament  lamps,  and  had  been  discarded  for  many 
years  by  inventors  in  favour  of  carbon  lamps. 

It  being  almost  impossible  to  make  200-volt  metallic- 
filament  lamps  of  less  than  30  c.p.  from  the  materials  at 
present  available,  it  is  now  customary  to  either  run  two  or 
more  low  candle-power  low-voltage  lamps  in  series  or  supply 
them  from  an  auto-transformer,  the  latter  method  being 
preferable,  but  of  course  only  applicable  to  alternating 
current  supply.  The  old  low-voltage  supplies,  so  con- 
demned in  the  days  of  the  carbon-filamant  lamp,  can  pro- 
bably never  be  re-established,  if  only  owing  to  the  capital 
cost  and  the  increased  section  of  distributing  cable  that 
would  be  required,  but  the  consumers  in  the  few  districts 
where  low-voltage  generation  still  persists  are,  indeed, 
fortunately  placed.  New  undertakings,  whether  private  or 
public,  should  certainly  be  arranged  for  a pressure  not 
exceeding  50  volts  unless  a.c.  be  employed,  in  which  case  200 
— 250  volts  enables  economical  distribution,  and  the  main 
pressure  can  easily  and  efficiently  be  reduced  by  house  auto- 
transformers. If  a high  percentage  of  the  load  on 
the  new  station  be  “ power,”  then,  even  with  D.C.,  where 
auto-transformers  are  impossible,  low  voltage  cannot  be 
used. 

As  most  systems  now  generate  at  200 — 260  volts  for 
lighting  purposes,  the  ratio  of  lighting  transformers  for 
metallic-filament  lamps  is  usually  2':  1,  4:1  or  8 :1, 
corresponding  to  secondary  pressures  of  100,  50  or  25  volts 
respectively.  For  ordinary  household  purposes,  25-volt 
lamps  are  preferable  on  account  of  their  robust  filaments 
and  the  possibility  of  obtaining  10  or  16-c.p.  lamps  at  prices 
little  above  those  of  the  best  carbon  lamps.  The  householder 
can  then  obtain  the  same  light  as  he  obtained  by  his 
previously  existing  carbon  lamp  installation,  but  at  from 
one-third  to  one-quarter  the  energy  cost.  The  economy  of 
metallic-filament  lamps  is  then  much  greater  and  more 
readily  appreciated  than  when  high  candle-power  lamps  have 
to  be  installed,  which,  despite  their  high  efficiency,  consume 
nearly  as  much,  if  not  more,  energy  than  the  carbon  lamps 
replaced,  on  account  of  their  far  higher  candle-power  (as 
stated,  a high-voltage  metallic-filament  lamp  must  have  from 
two  to  three  times  the  candle-power  of  a high  voltage, 
carbon  lamp).  The  much  higher  candle-power  of  high- 
voltage  metallic-filament  lamps  is  frequently  trying  to  the 
eyes  in  room  lighting,  and  besides  detracting  considerably 
from  the  possible  saving  were  only  the  requisite  candle-power 
obtained,  discourages  the  average  householder  from  using  the 
new  lamps,  for,  in  most  cases,  he  is  a short-sighted  and 
rather  obstinate  person  in  matters  concerning  the  mysteries 


of  electric  lighting.  The  intangibility  of  electricity  awaken 
in  his  breast  the  deepest  distrust  of  everything  connected 
with  that  commodity. 

Types  and  Requirements  of  Transformers. — The  trans- 
formers used  in  lighting  circuits  are  almost  invariably  of  the 
auto-transformer  type — i.e.,  the  voltages  required  are  tapped 
off  from  a single  inductance  shunted  across  the  mains  : no 
double  winding — primary  and  secondary,  in  the  ordinary 
sense — is  employed.  The  importance  of  high  efficiency  in 
such  service  as  the  present  one  cannot  be  over  estimated. 
The  no-load  losses  must  be  as  low  as  possible  or  the 
magnetising  current  will  total  such  an  amount  of  energy  as 
will  remove  much  of  the  economy  of  the  higher  efficiency 
lamps.  The  lamps  being  in  use  only  a few  hours  daily,  the 
question  of  the  “ no-load  ” current  of  the  transformers 
supplying  them  assumes  great  importance.  In  some  cases 
it  is  possible  to  switch  off  the  lighting  circuit  during  the 
day  thus  avoiding  this  source  of  loss,  but  in  most  cases  it  is 
inconvenient  to  totally  cut  off  the  lighting  ; an  intermediate 
course  is  to  run  a separate  circuit,  supplied  by  a smaller 
transformer,  to  those  parts  where  light  is  required  during 
the  day  (basements,  &c.)  or  if  the  day  lighting  needed  in 
these  places  is  only  intermittent  and  only  a few  lamps  are 
concerned,  carbon  lamps  run  direct  from  the  mains  might 
well  be  employed. 

It  is  equally  important  that  the  efficiency  of  the  trans- 
former on  load  should  be  high,  and  it  is  usually  advisable 
to  secure  maximum  efficiency  at  about  | full  load,  the 
efficiency  at  half  and  full  load  being  less  by  about  \ per 
cent,  (see  also  efficiency  data  later). 

The  construction  of  the  transformers  must  be  mechanically 
very  strong  and  rigid,  the  latter  quality  being  essential  for 
silent  running,  though  it  is  to  be  noted  that  the  mechanical 
strains  set  up  by  rigid  bolting  are  apt  to  cause  ageing.  Only 
the  best  iron  and  copper  should  be  used  in  the  construction 
of  the  core  and  coils,  parsimony  in  the  design  of  such 
apparatus  being  very  ill  advised. 

Ample  material  should  be  employed  in  all  parts,  and, 
since  the  whole  must  be  entirely  enclosed  so  as  to  be  damp- 
proof,  special  care  must  be  taken  to  provide  ample  cooling 
surface.  A frequent  procedure  in  the  best  designs  is  to  use 
fire-proof  heat-conducting  material  between  the  windings  ; 
this  considerably  increases  the  maximum  safe  loading  by 
aiding  the  cooling  of  the  whole.  The  temperature  limit  in 
the  cores  of  auto-transformers  is  about  80°  C.  ; above  this 
temperature,  rapid  ageing  is  liable  to  occur.  The  temperature 
actually  attained  should  be  rather  lower  than  this  limit  in 
most  cases  owing  to  deterioration  of  the  insulation  which 
otherwise  occurs.  This  restriction  is  not  rigid  since  some 
insulating  materials  can  be  run  up  to  150°  C. 

The  iron  section  should  be  liberally  proportioned  and 
disposed  as  symmetrically  as  possible,  while  the  metal  itself 
must  be  thoroughly  aged  before  use  (good  modern  trans- 
former iron  has  comparatively  slight  tendency  to  age).  The  use 


of  special  transformer  iron  reduces  the  no-load  losses  by 
some  40  per  cent.,  but  increases  the  cost  of  the  apparatus 
by  about  one-third,  and  since  the  light  losses  are  in  any  case 
small,  it  is  only  in  large  installations — such  as  shop-lighting, 
where  the  transformers  are  not  switched  off  during  the  day — 
that  the  use  of  very  special  materials  is  really  justified. 

As  with  ordinary  transformers,  there  are  two  main 
patterns  of  auto-transformer,  the  core  and  shell  types.  A 
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very  representative  design  for  a core  pattern  of  transformer 
is  shown  in  fig.  1,  light  sheet  metal  enclosure  being  adopted 
for  the  smallest  units  ; for  larger  sizes  the  more  substantial 
construction  of  fig.  2 is  adopted.  Another  form  of  winding 
is  indicated  in  fig.  3,  while  the  method  of  enclosure  shown 
in  fig.  4 is  very  neat.  Cast-iron  cases  are  standard  con- 
struction, and  may  assist  the  normal  magnetic  circuit, 
though  they  must  not  be  depended  on  in  the  least  to  do  so. 
Easy  inspection  and  repair  access  should  be  provided, 
cylindrical  coils  are  preferable  to  rectangular  shapes  in 


Fig.  3. 


general  owing  to  the  greater  copper  and  space  economy  and 
consequent  shorter  iron  paths.  By  the  auto-transformer 
construction,  one  of  the  greatest  difficulties  in  the  design  of 
small  transformers  of  the  ordinary  type,  viz.,  high  magnetic 
leakage,  is  avoided. 

Whatever  the  type  of  core  and  coil,  there  are  two  vitally 
different  arrangements  of  the  secondary  circuit,  the  difference 
referred  to  is  apparently  slight  (see  figs.  5 and  6),  con- 
sisting as  it  does  in  the  omission  of  a second  l.t.  circuit 
across  the  points  ab  in  fig.  5.  This  difference,  however, 
has  a great  effect  on  the  rating  of  the  transformer,  since  the 
utilisation  of  the  second  l.t.  circuit  increases  the  total  load, 
that  can  be  safely  dealt  with  by  the  set,  at  least  six-fold. 
The  transformer  is  said  to  be  of  the  “ balanced  ” type  if 
connected  as  in  fig.  6,  and  of  the  “ simple  ” type  if  connected  as 
in  fig.  5.  In  fig.  (5  the  transformer  feeds  what  is  practically  an 
a.c.  three-wire  system,  the  transformer  exactly  replacing  the 
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balancing  motor-generator  of  a d.c.  three-wire  supply  in  so 
far  as  it  deals  only  with  the  out-of-balance  current.  Thus 
by  running  a third  wire  round  the  existing  lighting  installa- 
tion (in  most  cases  the  existing  leads  are  large  enough  for 
the  new  conditions,  and  the  third  lead  may  be  of  the  same 
section),  and  installing  a “ balanced  ” auto-transformer,  the 
full  benefit  of  metallic-filament  lamps  can  be  reaped.  In 
addition,  a considerably  smaller  and  cheaper  transformer 
can  be  employed  than  is  otherwise  necessary.  The  lamps 
in  fig.  6 are  essentially  connected  in  series  across  the  mains, 
but  without  that  difficulty  of  “ pairing,”  and  curtailed  life 
consequent  on  unequal  “pairing,”  which  is  so  marked  if 
simple  series  connections  be  adopted.  The  load  on  each 
“ leg  ” of  the  transformer  may  safely  rise  to  three  times 
the  maximum  current  that  may  flow  through  its  winding, 
provided  that  the  out-of- balance  current  between  the  leys  doe* 
ool  exceed  the  normal  full-load  current  of  the  transformer. 
In  many  cases  a much  higher  loading  is  allowed,  and  so  long 
as  due  care  is  taken  to  balance  the  two  sides  of  the  circuit 
sufficiently  closely  (a  rather  awkward  problem  in  some  house 
installations),  the  increase  of  rating  is  quite  legitimate. 


The  usual  rating  of  “ balanced  ” transformers  is  six  times 
that  of  the  same  apparatus  used  as  a “ simple  ” transformer, 
always  providing  the  higher  loading  be  divided  equally 
between  the  two  circuits  supplied. 

For  high  efficiency  and  low  cost  of  installation  the 
“balanced”  is  obviously  far  superior  to  the  “simple” 
auto-transformer,  since  the  maximum  losses  are  only  those 
due  to  the  full  load  of  the  transformer  when  the  total  load 
supplied  is  six  or  seven  times  the  latter*  The  cost  of  instal- 
lation is  also  only  that  of  a transformer  capable  of  dealing 
with  the  out-of-balance  current.  The  efficiency  of  a 
“ balanced  ” auto-transformer  may  be  kept  well  above  99  per- 
cent., whereas  that  of  a “simple”  set  rarely  exceeds  98  per 
cent.  To  supply  a total  load  of  35  amperes  a balanced 
auto  transformer  with  a maximum  current  capacity  of 
5 amperes  may  be  safely  used  if  the  load  be  connected  up 
properly.  Whereas  the  cost  of  the  5-ampere  apparatus  is 
£1  13s.,  that  of  the  35-ampere  “ simple  ” auto- transformer 
is  £3  5s.  (assuming  a 200-volt/25-volt  ratio  and  40  ~ per 
second)  ; the  economy,  apart  from  higher  efficiency,^  obvious. 
The  rating  of  an  auto-transformer,  whether  of  the  balanced 
or  simple  type,  may  be  increased  25  per  cent,  above  the 
normal  value,  as  estimated  above,  for  short  periods.  It  is, 
therefore,  on  account  of  the  increased  magnetising  current, 
unwise  to  install  an  unduly  large  transformer. 

Efficiency  Considerations. — The  practice  of  regarding  small 
auto-transformers  as  toys  is  rapidly  disappearing,  and  the 
greatest  attention  is  being  paid  to  securing  a high  efficiency 


and  reliable  construction  for  this  apparatus.  The  difficulty 
of  obtaining  high  efficiency  in  small  transformers  is  well 
known,  and  is  graphically  shown  in  fig.  7,  which  illustrates 
the  rising  efficiency  with  increasing  capacity  of  apparatus. 
Thus  the  efficiency  of  a 200-watt  8/1  transformer  is  93  to 
94  per  cent.,  and  of  a 3,000-watt  8/l  set,  96  to  97  per  cent. 
As  already  explained,  | full  load  is  chosen  as  the  point  of 
maximum  efficiency  by  some  makers,  4 per  cent,  decrease 
being  allowed  at  half  and  full  loads.  The  curves  of  fig.  7 
also  show  the  fall  in  efficiency  as  the  ratio  of  transformation 
increases,  the  latter  point  being  further  illustrated  by  the 
following  figures,  which  also  show  the  agreement  between 
the  products  of  two  standard  makers  A and  B,  using  quite 
different  mechanical  arrangements  of  their  transformers  : — 
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Note  that  A aims  for  highest  efficiency  at  three-quarter 
load,  while  B obtains  highest  efficiency  at  full  load  ; prob- 
ably A’s  is  the  wisest  principle,  but  there,  is  little  to  choose 
between  the  makers  in  result  since,  though  B has  a 1 per 
cent,  higher  efficiency  in  the  200/100-volt  sets,  A is  1 *25  per 
cent,  better  in  the  200/25-volt  units,  which  are  the  most 
useful  in  ordinary  lighting  service. 

Fig.  7 covers  the  whole  range  of  capacities  made  by  a 
certain  firm,  and  from  this  it  will  be  seen  that  the  higher  the 
ratio  of  transformation  the  smaller  the  smallest  unit  made  ; 
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thus  with  an  8/1  ratio  the  smallest  transformer  has  a capacity 
one-half  that  of  the  smallest  2/ 1 transformer.  The  efficiencies 
referred  to  above  are  those  of  “ simple  ” auto-transformers, 
from  which  the  net  efficiency  of  a “ balanced  ” transformer 
circuit  on  a given  load  can  readily  be  calculated,  and  will  be 
found  to  exceed  99  per  cent,  in  most  cases. 

The  voltage  regulation  from  no  load  to  full  load  should 
not  exceed  one  volt  in  lighting  transformers,  and  this  figure 
is  a reasonable  one  for  specifications. 

( To  be  continued.') 


POLE  TESTING. 


By  S.  M.  POWELL. 


The  deflection  of  a simple  cantilever,  loaded  either  by  a 
uniformly  distributed  or  by  one  or  more  concentrated  loads, 
theoretically  varies  in  direct  proportion  to  the  total  load, 
the  equations  applicable  to  the  two  cases  being  respectively 


where  8 = deflection,  w = total  load,  l — length  of  canti- 
lever or  “arm’  of  load  in  the  two  cases,  E = Aoungs 
modulus,  i = moment  of  inertia  of  section  of  cantilever. 
The  formulas  are  very  closely  satisfied  by  ordinary 
single  telegraph  or  telephone  poles  ; the  former  being  used 
in  making  calculations  relevant  to  wind  pressure,  and  the 
latter  when  estimating  the  effect  of  wind  pressure  on  the 
lines,  this  being  transmitted  to  the  pole  as  a concentrated 
load  by  the  cross-arms.  Where  A poles  are  used,  the  deflec- 
tion for  a given  load  applied  transversely  to  the  length  of  the 
line  is  naturally  much  less  than  in  the  case  of  single  poles 
(the  ratio  varying  from  to  and  being  usually  about  t}0). 
Moreover,  the  deflection  no  longer  varies  directly  with  the 
had,  but,  roughly,  in  accordance  with  a law,  8 = K Ln  : 
where  8 = diiection,  K = constant,  L = load,  and  n = a 
numerical  index  constant  fer  each  particular  case,  and  usually 


following  notes  may  be  useful.  The  tops  of  the  poles  are 
“ scarfed  ” to  about  two-thirds  their  original  diameter  for  a 
length  of  1 ft.  G in.  to  2 ft.  G in.  ; the  amount  and  inclina- 
tion of  the  scarfing  determines  the  “spread”  of  the  poles 
at  their  base  (standard  spreads  are  2 ft.  to  6 ft.,  4 ft.  being 
normal).  Two  tie  bolts  hold  the  tops  of  the  poles  together, 
these  being  1 ft.  and  3 ft.  from  the  top  respectively.  The 
cross-arms  very  considerably  strengthen  the  joint,  since  they 
are  bolted  to  both  poles.  Angle  strips,  as  in  fig.  1,  also 
strengthen  the  construction  very  considerably.  An  oak 
block  B,  fig.  1,  is  necessary  to  prevent  slipping  of  the  top 
joint  on  the  application  of  a side  force  to  the  pole.  A dis- 
tance tube  and  bolt,  or  diagonal  tie  straps,  placed  about 
10  ft.  above  the  ground,  and  a sleeper  block  6 to  9 ft.  long 
and  8 in.  x 4 in.  to  10  in.  x 5 in.  section  bolted  to  the 
poles  3 ft.  from  their  butts  complete  the  construction. 

In  spite  of  the  above  precaution  against  slipping  at  the 
top  joint,  a certain  amount  of  give  is  unavoidable,  but  must 
be  very  limited  for  satisfactory  behaviour  in  practice.  The 
curves  in  fig.  2 show  the  results  of  tests  conducted  on  a 
36-ft.  A pole,  loaded  2 ft.  from  its  tip.  The  inches  of  slip 
at  the  top  joint  on  the  application  of  a given  load  to  poles 
similarly  constructed  except  as  to  “spread”  (ie.,  angle  in- 
cluded by  the  axes  of  the  component  poles)  are  plotted  for 
loads  of  1,000,  2,000,  3,000,  4,000  and  5,000  lb.  succes- 
sively. A certain  amount  of  inconsistency  between  points 
is  naturally  obtained  in  such  tests,  since  successive  points  are 
observed  from  different  poles  inevitably  differing  slightly  in 
their  inherent  mechanical  properties,  but  by  conducting  a 
number  of  tests  and  averaging  the  results  the  information  of 
fig.  2 is  obtained.  These  curves  show  that  as  the  angle 
between  the  poles  increased,  the  liability  to  slip  at  the  top 
joint  rapidly  becomes  negligible. 

The  stresses  on  the  poles  at  the  ground  level,  and  5 ft. 
above  the  latter  (these  being  standard  points  of  reference  in 
pole  calculations),  due  to  a wind  pressure  of  30  lb.  per  sq.  ft. 
(this  being  taken  as  the  maximum  force  of  the  severest  gale 
likely  to  be  encountered  on  ordinary  systems),  are  shown  in 
fig.  3.  These  results  allow  for  the  taper  of  the  poles  (about 
1 in  120),  and  assume  a cylindrical  surface  to  have  a 
coefficient  of  resistance  = half  that  of  an  equal  plane 
surface.  The  curves  refer  to  a considerable  range  of  lengths 
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a = 10-in.  poles,  b = 20-in.  poles. 

Full  lines  = stress  due  to  b.m.  at  ground. 

Dotted  lines  = stress  due  to  b.m.  6 tt.  above  ground. 

Case  1 - Parallel  poles,  Case  II  = Top  dia.  only  half 
ground  dia.  Case  III  ■=  Tapered  to  point. 


Fia.  1. 


Fig.  2. 


Fig.  3. 


lying  between  1 and  2.  From  curves  obtained  during  experi- 
ments on  poles,  the  writer  found  that  the  index  n and  con- 
stant K had  the  values  given  in  the  table,  the  poles  tested 
being  3G  ft.  A poles,  loaded  2 ft.  from  the  apex,  with  loads 
varying  fiom  500  to  G',000  lb.  The  relation  between 
deflection  in  inches  and  load  in  pounds  is  given  by  — 

8 = K L'*,  ...  (1) 

where  for  a “ spread  ” of — 

2 ft.  at  the  pole  base  n = 1"282  and  K = 389  X 1C“°, 

3 „ „ „ n = 1-372  „ K = 646  X lf-«, 

4 „ „ „ n ~ 1 6o0  „ K = 8 1 X 10“6, 

6 ,,  „ „ n = 1612  „ k = 7 8 X 10-8. 

The  details  of  construction  of  an  a p ole  have  a very 
important  influence  on  its  strength  us  a whole,  hence  the 


and  assume  a uniform  ground  diameter  of,  say,  10  in.  for 
poles  up  to  40  ft.  long,  and,  say,  20  in.  for  poles  40-85  ft. 
long  (these  lengths  being  the  projection  above  the  ground  : 
from  5 to  9 ft.  have  to  be  buried  according  to  the  size  of  . 
the  pole).  Actually  the  pole  diameters  vary  gradually  as 
the  length  increases,  and  not  in  steps  as  here  assumed,  but 
the  assumptions  made  are  necessary  for  the  present 
purpose,  and  enable  ready  approximation  to  actual 
conditions.  Three  types  of  pole  are  assumed,  including 
the  extreme  types  possible,  and  one  with  a taper  — 
mean  of  the  extremes  (see  key  to  fig.  3).  The  dotted 
horizontal  straight  lines  in  fig.  3,  show  the  maximum 
working  stresses  permissible  for  timbers  having  the  various 
ultimate  compressive  strengths  siiowD,  and  allowipg  a factoi 
of  safety  of  8.  In  telegraph  and  telephone  practice  a factor 
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of  safety  of  8 and  maximum  wind  pressure  of  17  lb.  per  sq.  ft. 
are  the  common  basis  of  calculation,  while  for  large  poles, 
and  always  for  power  transmission  poles,  a wind  pressure  of 
30  lb.  per  sq.  ft.  and  a factor  of  safety  of  10  must  be 
allowed  for. 

Much  more  might  be  written  on  this  important  subject 
did  space  permit,  but  the  reader  may  be  referred  for  more 
specific  details  to  the  G.P.O.  tests  and  requirements  issued 
to  contractors,  and  to  Mr.  C.  Wade’s  Institution  of  Electrical 
Engineers’  paper  of  May,  1907 — the  present  article  being 
intended  to  give  currency  to  a few  novel  methods  of 
regarding  the  laws  governing  the  subject. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 F.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Storekeeping  for  an  Electricity  Works. 


May  I offer  a few  remarks  on  “ Interested’s  ” system  of 
storekeeping. 

1.  Is  his  goods  requisition  book  necessary  ? I find  a 
carbon  copybook  simpler,  and  just  as  effective. 

2.  The  same  with  his  stores  order  delivery  book.  A copy 
of  the  official  order  written  in  a ruled  foolscap  book,  using 
the  double  page,  will  give  one  all  the  information  needed  ; 
and  by  simply  booking  the  date  opposite  each  item  as 
received,  a glance  will  show  at  once  all  orders  sent  off, 
received  and  outstanding.  A tick  over  the  order  number 
will  show  invoices  received  and  outstanding. 

3.  The  stores  received  and  issued  card  should  not  be  kept 
by  the  storekeeper,  for  obvious  reasons.  The  card,  if  allowed, 
is  not  so  simple  as  it  might  be,  and  it  would  be  a great 
disadvantage  to  use  a card  for  each  item  as  received.  Surely 
the  storekeeper  would  have  a thorough  knowledge  of  elec- 
trical materials  ? 

4.  Are  the  rate  and  priced  invoiced  spaces  in  the  stores 
received  book  of  any  value  to  the  storekeeper,  and  should  this 
not  be  part  of  the  office  work  ? I should  think  all  goods 
received  and  passed  by  the  storekeeper  would  be  official,  and 
he  should  ako  be  responsible  for  all  goods  passed  by  him. 

5.  The  £ s.  d.  column  in  the  stores  issued  book  is  of  no 
value  to  the  storekeeper,  for  the  same  reason  as  No.  4.  I 
am  afraid  “Interested”  would  find  it  rather  difficult  with 
the  number  of  books  he  mentions  to  keep  accurate  account 
of  all  stores  received  and  issued  by  him. 

E.  W.  R. 


August  26th,  1909. 


Electric  Lighting  Acts  (Amendment)  Bill. 

The  above  Bill  has  apparently  passed  through  the  House 
of  Commons  (with  amendment),  but  as  to  the  exact  nature 
and  scope  of  the  amendments,  any  person  interested  may 
well  be  left  in  a somewhat  perplexed  condition. 

Might  I point  out  that  the  electrical  journals  in  their  last 
issues  apparently  have  very  mixed  ideas  as  to  what  actually 
took  place  in  the  House  of  Commons,  and  as  to  the  additions 
and  deletions  that  were  effected. 

One  paper  informs  us  that  the  Bill  “ has  passed  third 
reading  in  the  House  of  Commons,  and  now  only  awaits  the 
Royal  Assent.”  This  infers  the  passing  of  the  Bill  in  tolo 
as  it  came  from  the  House  of  Commons  Committee.  It, 
perhaps,  suggests  reform  in  procedure  also. 

Another  prominent  journal  mentions  amendments  to 
Clauses  6 and  26,  and  the  deletion  of  Clause  24,  but  says 
nothing  as  to  Clause  1 6 (the  wiring  clause)  ; so  that  this 
clause  apparently  still  exists. 

Still  a third  journal  mentions  alterations  to  Clause  6,  and 
excision  of  Clause  24,  and,  in  addition,  an  amendment  in 
favour  of  water  companies  to  Clause  25,  which  has  not 
been  mentioned  by  the  two  previous  journals.  It  also 
suggests  possible  action  of  the  House  of  Lords  with  reference 
to  the  (apparently  yet  existing)  wiring  clause. 

In  another  paper  we  are  informed  that  the  Bill  has 
passed  its  third  reading,  and  the  same  paper  suggests 
disaster  to  the  wiring  clause  in  the  House  of  Lords. 


So  in  four  papers  we  are  led  to  infer,  at  any  rate,  that  the 
Bill,  with  Clause  16  still  in,  his  passed  the  House  of 
Commons. 

Unfortunately,  another  prominent  journal  says  definitely 
that  the  wiring  clause  was  deleted.  It  gives  us  a new 
clause  as  to  unfair  competition,  and  amendments  to  Clauses 
6 and  25,  also  the  deletion  of  Clause  24.  One  other  journal 
takes  substantially  the  same  view. 

Perhaps  the  editor  would  be  willing  to  enlighten  us  all  as 
to  the  real  facts  of  the  case.  At  present  I am  not  clear  as 
to  whether  Clause  16  has,  or  has  not,  passed  the  House  of 
Commons,  but  having  in  mind  the  views  of  the  majority  of 
the  papers,  I take  it  that  the  clause  is  going  forward  to 
the  House  of  Lords.  Anyway,  information  as  to  what  took 
place  in  the  House  of  Commons  in  reference  to  this 
unfortunate  Bill  seems  somewhat  mixed,  and  one  can  only 
think  that  the  germ  of  sleeping  sickness,  or  the  pyjama 
microbe,  so  active  of  late  in  the  House  of  Commons,  has 
spread,  and  infected  our  usually  reliable  journals. 

"9 

Norman  Staulland. 

Hornsey  Electricity  Works. 

August  ‘60th,  1909. 

[Clause  16  was  struck  out  in  order  to  avoid  endangering 
the  passage  of  the  remainder  of  the  Bill.  We  refer  to  the 
matter  in  a leaderette  to-day. — Eds.  E.R.] 


Electric  Miners’  Lamps. 

Mr.  Giraldus  Jones’s  letter  in  your  current  issue  is,  I 
think,  of  general  interest  to  all  engineers  following  the  rapid 
application  of  electricity  to  many  branches  of  colliery 
practice. 

It  so  happens  that  I have  special  knowledge  of  the 
installations  of  electric  miners’  lamps  which  he  refers  to, 
as  I was  myself  in  charge  of  those  and  similar  organisations  ; 
and  I think  Mr.  Jones’s  resuscitation  of  the  matter  is  very 
opportune. 

There  are,  however,  one  or  two  points  in  which  I can,  I 
think,  correct  Mr.  Jones  : — 

1.  The  colliery  he  refers  to  near  Fence  Houses,  Durham, 
belongs  to  the  Lambton,  and  not  the  Joicey  group. 

2.  With  regard  to  the  lamp  bulbs,  those  ultimately  found 
the  most  reliable  tfere  of  Ediswan  British  manufacture,  and 
not  the  French  lamp. 

3.  Respecting  the  demand  for  gas-detecting  apparatus,  I 
am  constantly  informed  by  colliery  managers  and  others  that 
in  electric  lamps  the  lack  of  gas-detecting  capacity  stands  in 
the  way  of  their  general  adoption.  To  overcome  this  diffi- 
culty the  writer  has  protected  an  important  improvement  to 
a well-known  type  of  gas  indicator  ; thereby  the  main 
objection  hitherto  experienced  is  effectually  removed. 

Mr.  .Jones’s  statistics  respecting  bulb  failures  are  most 
instructive,  and  the  results  were  afterwards  improved  upon 
to  the  added  reputation  of  the  whole  scheme. 

The  remainder  of  Mr.  Jones’s  remarks  are  also  corroborated 
by  further  experience  with  the  Sussmann  lamp. 

With  regard,  however,  to  the  adoption  of  metal-filament 
lamps,  it  must  be  borne  in  mind  that  oil  lamps  have  them- 
selves improved  since  1901,  and  as  the  colliery  manager 
expects  a considerable  increase  of  light  over  older  lamps, 
only  a portion  of  the  margin  created  by  the  higher  efficiency 
of  the  metal-filament  lamp  is  available  for  the  reduction 
of  the  battery  weight. 

A lamp  of  my  own  design  gives  increased  light  and 
decreased  weight,  and  is  made  at  a much  lower  cost  than  the 
lamp  referred  to  in  Mr.  Jones’s  letter.  Furthermore, 
necessity  for  absorbent  of  the  acid  is  removed  in  my  lamp, 
and  the  full  efficiency  of  a wet  battery  is  secured,  while  all 
connections  are  insulated  and  enclosed,  and  the  lamp  used 
safely  in  any  gaseous  mixture  or  non-corrosive  liquid. 

The  wear  and  tear  is  reduced  very  considerably,  and  the 
labour  required  for  maintenance  is  much  less,  and  an  effective 
indicator  for  any  of  the  gases  found  in  coal  mines  can  be 
fitted  to  the  lamp  or  operated  independently,  as  desired. 
This  problem  was  attacked  owing  to  loss  of  business  in  one 
instance  through  the  intcrmilUnt  occurrence  of  CO,  at  the 
working  face. 
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_ A well-known  illuminating  journal  has  just  accepted  an 
article  written  by  myself  epitomising  the  relative  advantages 
of  all  forms  of  colliery  illuminations. 

Electricity  is  proved  to  be  both  the  safest  and  most 
economical  in  general,  and  some  form  of  self-contained  hand 
lamp  the  most  convenient. 

It  is  estimated  that  with  a suitably  designed  electric  hand 
lapap,  the  cost  of  running  2,000  lamps,  including  interest  on 
capital,  labour  and  renewals,  would  be  between  l'Od.  and 
l‘2d.  per  lamp  per  week  of  48  hours. 

It  should  be  remembered  that  in  calculating  comparative 
data,  the  oil  and  acetylene  people  ignore  the  tremendous  loss 
of  life  and  money  that  too  frequently  results  from  faulty 
construction  or  working  of  oxygen-consuming  illuminating 
apparatus. 

The  arguments  for  filament  lamps  against  non-electric 
flame  lamps  are,  of  course,  too  familiar  to  require  repetition, 
but  in  view  of  the  rapid  and  wide-spread  adoption  of 
electric  power  in  collieries,  I think  any  device  which  assists 
colliery  managements  and  facilitates  the  further  introduction 
of  electrical  methods  is  worth  discussing  in  your  valuable 
columns. 

I shall  welcome  any  information  respecting  reliable  means 
of  indicating  percentage  of  deleterious  gases  in  colliery 
atmosphere,  and  at  the  same  time  informing  the  owner  or 
engineer  of  the  denomination  and  locality  of  such  gases. 

Fred.  J.  Tnrqnand. 

Albion  House,  London,  W.C. 


- Samples  with  Tender. 

With  reference  to  Mr.  Prusmann’s  letter  in  your  issue  of 
the  20th  inst.,  we  note  he  states  it  is  his  opinion  that  in 
deciding  tenders  the  only  fair  plan  is  to  be  in  a position  to 
examine  and  test  the  actual  article  quoted  for. 

Does  Mr.  Prusmann  seriously  consider  that  he  can  satisfy 
himself  by  a few  days’  test  that  an  arc  lamp  is  going  to  be 
satisfactory  in  practice,  when  it  takes  most  arc  lamp  manu- 
facturers a year’s  much  more  thorough  and  critical  testing 
to  enable  them  to  put  an  arc  lamp  on  the  market  with  any 
degree  of  confidence  ? 

We  should  therefore  suggest  that  Mr.  Prusmann,  instead 
of  putting  the  whole  industry  to  such  an  expense  as  referred 
to  by  “ Another  of  the  Tenderers,”  should  ask  those  firms 
to  tender  who  have  previously  manufactured  similar  lamps 
to  burn  under  similar  conditions,  who  will  guarantee  their 
satisfactory  burning,  and  state  where  such  lamps  are 
installed.  He  would  then  be  sure  of  getting  lamps  which 
are  satisfactory  in  practice.  Instead  of  this  the  manufac- 
turer, in  sending  these  sample  lamps,  is  in  the  dark  as  to 
whether  his  lamps  have  not  been  rejected  on  account  of  the 
merest  detail  which  could  be  altered  to  suit  an  engineer’s 
preference,  and  this  in  spite  of  the  sample  lamps  burning 
satisfactorily. 

Another  Tenderer. 

August  24/A,  ] 909. 


Automatic  Transformer  Switch. 

In  reference  to  the  letter  of  “ Engineer  ” relative  to  the 
above,  and  published  in  your  issue  of  August  20th,  it  would 
undoubtedly  pay  to  install  an  automatic  transformer  switch 
when  dealing  with  a transformer  of  about  500  watts, 
especially  with  current  at  the  average  price  of  fid.  per  unit. 
The  transformer  iron  losses  will  certainly  not  decrease  as 
time  goes  on,  but  rather  the  reverse,  owing  .to  the  ageing 
effect.  This  effect  is  still  further  increased  by  the  frequent 
fast  reading  of  the  meter.  As  “ Engineer”  points  out,  the 
present  high  price  of  the  switches  prevents  them  from  being 
adopted  in  small  installations,  where  the  cost  is  out  of  all 
proportion  to  the  size  of  the  installation.  The  reliable 
switch  at  the  figure  mentioned  (82s.  6d.)  by  “ Engineer  ” 
would  pay  for  itself  in  a very  short  time.  I should  be  very 
glad,  however,  to  hear  more  about. the  design  and  method  of 
working  the  switch  referred  to,  as  I have  failed  to  find  any 
reference  to  it  in  any  of  the  technical  journals. 

Enquirer. 


Technical  Classes  Wanted  in  the  Daytime. 

Under  the  above  heading  in  the  current  number  of  the 
Electrical  Review,  two  correspondents  have  drawn 
attention  to  the  need  for  combined  evening  and  day  classes 
to  meet  the  special  requirements  of  shift  engineers. 

Many  of  us  who  are  engaged  in  technical  training  have 
for  some  years  past  felt  a keen  desire  to  assist  such  a useful 
body  of  men  who  labour  under  exceptional  disadvantages. 

May  I be  allowed  to  state  that  the  governing  body  of 
the  East  London  College  has  for  some  time  -past  endeavoured 
to  meet  this  need  in  the  subject  of  electrical  engineering. 
As  head  of  the  department  devoted  to  this  subject  for  the 
past  three  years,  I have  had  shift  engineers  studying  in  the 
evening  and  attending  every  third  lecture  in  the  morning 
at  the  same  time,  and  in  the  same  classes  as  the  day 
students.  This  has  been  done  both  in  the  elementary  and  ad- 
vanced grades.  By  this  means  the  difficulty  mentioned  by 
your  correspondent,  Mr.  Houghton,  is  overcome,  and  a 
connected  course  obtained. 

I may  say  that  these  arrangements  have  been  appreciated 
by  those  shift  engineers  who  have  taken  advantage  of  them. 
They  will  be  continued  during  the  ensuing  session. 

J.  T.  Morris. 

East  London  College,  August  30/A,  1909. 


With  reference  to  the  correspondence  running  in  your 
valued  organ,  might  I suggest  some  arrangement  whereby 
a Technical  Institute  would  let  “ shift  ” men  take  lectures 
with' the  evening  students,  and  the  3 p.m.  to  11  p.m.  shift 
men  do  laboratory  work  with  the  day  students.  Any  slightly 
increased  cost  of  such  classes  would,  I feel  sure,  be  met  by 
the  large  number  of  “ shift  ” men  who  would  take  up  the 
classes  once  the  scheme  became  known. 

I cannot  but  feel,  like  Mr.  Brazier  and  those  who  have 
replied  to  his  letter,  that  it  is  time  something  was  done  for 
the  large  and  increasing  number  of  “ shift  ” men. 

A.  E.  Tridgell. 

London,  August  30/A,  1909. 

[We  have  received  a considerable  number  of  communica- 
tions on  this  subject,  all  emphasising  the  need  for  some  such 
provision  as  that  mentioned  by  Prof.  Morris,  and  we  shall 
now  bring  the  matter  to  the  notice  of  the  various  authorities, 
in  the  hope  that  they  may  be  able  to  make  the  desired 
arrangements. — Eds.  E.R.] 


BRITISH  ASSOCIATION  MEETING  AT 
WINNIPEG. 


Abstract  of  Address  to  the  Mathematical  and  Physical 
Section  by  Prop.  E.  Rutherford,  M.A.,  D.eic.,  F.R.S.,  President 
of  the  Section. 

The  rapid  advance  of  physics  during  the  last  decade  has  not  only 
given  us  a much  clearer  conception  of  the  relation  between  elec- 
tricity and  matter  and  of  the  constitution  of  the  atom,  but  has  pro- 
vided us  with  experimental  methods  of  attack  undreamt  of  a few 
years  ago.  At  a time  when,  in  the  vision  of  the  physicist,  the 
atmosphere  is  dim  with  flying  fragments  of  atoms,  it  may  not  be 
out  of  place  to  see  how  it  has  fared  with  the  atoms  themselves, 
and  to  look  carefully  at  the  atomic  foundations  on  which  the  great 
superstructure  of  modern  science  has  been  raised.  Every  physicist 
and  chemist  cannot  but  be  aware  of  the  great  part  the  atomic 
hypothesis  plays  in  science  to-day.  The  idea  that  matter  consists 
of  a great  number  of  small  discrete  particles  forms  practically  the 
basis  of  the  explanation  of  all  properties  of  matter.  From  the 
point  of  view  of  modern  science,  the  atomic  theory  dates  from  the 
work  of  Daltou  about  1805,  who  put  it  forward  as  an  explanation  of 
the  combination  of  elements  in  definite  proportions.  By  the  labour 
of  the  chemists  matter  was  shown  to  be  composed  of  a number  of 
elementary  substances  which  could  not  be  further  decomposed  by 
laboratory  agoncies,  and  the  relative  weights  of  the  atoms  of  the 
elements  were  determined.  On  the  physical  side  it  was  shown  that 
the  properties  of  gases  could  be  satisfactorily  explained  on  the 
assumption  that  a gas  consisted  of  a great  assemblage  of  minute 
particles  or  molecules  in  continuous  agitation,  colliding  with  each 
othor  and  with  the  walls  of  the  containing  vessel. 

It  has  been  generally  considered  that  a decisive  proof  of  the 
atomic  structure  of  matter  was  in  the  nature  of  things  impossible, 
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and  that  the  atomic  theory  must  of  necessity  remain  an  hypothesis 
un verifiable  by  direct  methods.  Recent  investigations  have,  how- 
ever, disclosed  such  new  and  powerful  methods  of  attack  that  we 
may  well  ask  the  question  whether  we  do  not  now  possess  more 
decisive  evidence  of  its  truth. 

Since  molecules  are  invisible,  it  might  appear,  for  example,  an 
impossible  hope  that  an  experiment  could  be  devised  to  show  that 
the  molecules  of  a fluid  are  in  that  state  of  continuous  agitation 
which  the  kinetic  theory  leads  us  to  suppose.  In  1827  the  English 
botanist  Brown  observed  by  means  of  a microscope  that  minute 
particles  like  spores  of  plants  introduced  into  a fluid  were  always 
in  a state  of  continuous  irregular  agitation,  dancing  to  and  fro  in 
all  directions  at  considerable  speeds. 

The  character  of  the  Brownian  movement  irresistibly  impresses 
the  observer  with  the  idea  that  the  particles  are  hurled  hither  and 
thither  by  the  action  of  forces  resident  in  the  solution,  and  that 
these  can  only  arise  from  the  continuous  and  ceaseless  movement 
of  the  invisible  molecules  of  which  the  fluid  is  composed.  Strong 
additional  confirmation  of  this  view  has  been  supplied  by  the 
very  recent  experiments  of  Perrin,  who  found  that,  within  the 
limit  of  experimental  error,  each  small  particle  had  the  same 
average  kinetic  energy  of  movement  as  the  molecules  of  the 
solutions  in  which  they  were  suspended ; in  fact,  the  particles  in 
suspension  behaved  in  all  respects  like  molecules  of  very  high 
molecular  weight.  Whatever  may  prove  to  be  the  exact  explana- 
tion of  this  phenomenon,  there  can  be  little  doubt  that  it  results 
from  the  movement  of  the  molecules  of  the  solution,  and  is  thus  a 
striking  if  somewhat  indirect  proof  of  the  general  correctness  of  the 
kinetic  theory  of  matter. 

From  recent  work  in  radioactivity  we  may  take  a second 
illustration  which  is  novel  and  far  more  direct.  It  is  well  known 
that  the  a rays  of  radium  are  deflected  by  both  magnetic  and 
electric  fields.  It  may  be  concluded  from  this  evidence  that  the 
radiation  is  corpuscular  in  character,  consisting  of  a stream  of 
positively  charged  particles  projected  from  the  radium  at  a very 
high  velocity.  From  the  measurements  of  the  deflection  of  the 
rays  in  passing  through  magnetic  and  electric  fields  the  ratio  e/«i 
of  the  charge  carried  by  the  particle  to  its  mass  has  been  deter- 
mined, and  the  magnitude  of  this  quantity  indicates  lhat  the  particle 
is  of  atomic  dimensions. 

Rutherford  and  Geiger  have  recently  developed  a direct  method 
of  showing  that  this  radiation  is,  as  the  other  evidence  indicated, 
discontinuous,  and  that  it  is  possible  to  detect,  by  a special  electric 
method,  the  passage  of  a single  a particle  into  a suitable  detecting 
vessel.  The  entrance  of  an  a particle  through  a small  opening  was 
marked  by  a sudden  movement  of  the  needle  of  the  electrometer 
which  was  used  as  a measuring  instrument.  In  this  way,  by  counting 
the  number  of  separate  impulses  communicated  to  the  electrometer 
needle,  it  was  possible  to  determine  by  direct  counting  the  number 
of  a particles  expelled  per  second  from  one  gramme  of  radium. 
Bat  we  can  go  further  and  confirm  the  result  by  counting  the 
number  of  a particles  by  an  entirely  distinct  method.  Sir  William 
Crookes  has  shown  that  when  the  a rays  are  allowed  to  fall  upon  a 
screen  of  phosphorescent  zinc  sulphide,  a number  of  brilliant 
scintillations  are  observed.  It  appears  as  if  the  impact  of  each  a 
particle  produced  a visible  flash  of  light  where  it  struck  the  screen. 
Using  suitable  screens,  the  number  of  scintillations  per  second  on 
a given  area  can  be  counted  by  means  of  a microscope.  It  has  been 
shown  that  the  number  of  scintillations  determined  in  this  way  is 
equal  to  the  number  of  impinging  a particles  when  counted  by  the 
electric  method.  This  shows  that  the  impact  of  each  a particle  on 
the  zinc  Bulphide  produces  a visible  scintillation.  There  are  thus 
two  distinct  methods — one  electrical,  the  other  optical — for  detect- 
ing the  emission  of  a single  a particle  from  radium.  The  next 
question  to  consider  is  the  nature  of  the  a particle  itself.  The 
general  evidence  indicates  that  the  a particle  is  a charged  atom  of 
helium,  and  this  conclusion  was  decisively  verified  by  Rutherford 
and  Royds  by  showing  that  helium  appeared  in  an  exhausted  space 
into  which  the  a particles  were  fired.  The  helium  which  is  produced 
by  radium  is  due- to  the  accumulated  a particles,  which  are  so  con- 
tinuously expelled  from  it.  If  the  rate  of  production  of  helium 
from  radium  is  measured,  we  thus  have  a means  of  determining 
directly  how  many  a particles  are  required  to  form  a given  volume 
of  helium  gas.  This  rate  of  production  has  recently  been  measured 
accurately  by  Sir  James  Dewar. 

Knowing  the  density  of  helium,  it  at  once  follows  that  each  atom 
of  helium  has  a mass  of  6'8  X 10-24  grammes,  and  that  the  average 
distance  apart  of  the  molecules  in  the  gaseous  state  at  standard 
pressure  and  temperature  is  3-4  X 10~7  centimetres. 

The  above  result  can  be  confirmed  in  a different  way.  It  is 
known  that  the  value  of  e/m  for  the  a particle  is  6,070  electro- 
magnetic units.  The  positive  charge  carried  by  each  a particle 
has  been  deduced  by  measuring  the  total  charge  .carried  by  a 
counted  number  of  a particles.  Its  value  is  9'3  X 10-10  electrostatic 
units,  or  31  X 1G-20  electromagnetic  units.  Substituting  this 
number  in  the  value  of  e/m,  it  is  seen  that  m,  the  mass  of  the  a 
particle  is  equal  to  6'1  X 10_2J  grammes — a value  in  fair  agree- 
ment with  the  number  previously  given. 

The  experiments,  taken  as  a whole,  appear  to  me  to  give  an 
almost  direct  and  convincing  proof  of  the  atomic  hypothesis  of 
matter.  By  direct  counting,  the  number  of  identical  entities 
required  to  form  a known  volume  of  gas  has  been  measured. 
May  we  not  conclude  that  the  gas  is  discrete  in  structure,  and 
that  this  number  represents  the  actual  number  of  atoms  in  the 
gas? 

We  have  seen  that,  under  special  conditions,  it  is  possible  to 
detect  easily  by  an  electrical  method  the  emission  of  a single  a 
particle—  i.e.,  of  a single  charged  atcm  of  matter.  This  has  been 
rendered  possible  by  the  great  velocity  and  energy  of  the  expelled 
0 particle,  which  confers  on  it  the  power  of  dissociating  or  ionising 


the  gas  through  which  it  passes.  It  is  obviously  only  possible  to 
detect  the  presence  of  a single  atom  of  matter  when  it  is  endowed 
with  some  special  property  or  properties  which  distinguishes  it  from 
the  molecules  of  the  gas  with  which  it  is  surrounded.  There  is  a 
very  important  and  striking  method,  for  example,  of  visibly 
differentiating  between  the  ordinary  molecules  of  a gas  and  the 
ions  produced  in  the  gas  by  various  agencies.  C.  T.  R.  Wilson 
showed  in  1897  that,  under  certain  conditions,  each  charged  ion 
became  a centre  of  condensation  of  water  vapour,  so  that  the 
presence  of  each  ion  was  rendered  visible  to  the  eye.  Sir  Joseph 
Thomson,  H.  A.  Wilson  and  others  have  employed  this  method  to 
count  the  number  of  ions  present  and  to  determine  the  magnitude 
of  the  electric  charge  carried  by  each. 

The  development  of  the  kinetic  theory  of  gases  on  a mathe- 
matical basis  at  once  suggested  methods  of  estimating  the  number 
of  molecules  in  a cubic  centimetre  of  any  gas  at  normal  pressure 
and  temperature.  This  number  will  be  denoted  by  the  symbol  n. 

A very  interesting  method  of  determining  the  value  of  n was 
given  by  Lord  Rayleigh  in  1899  as  a deduction  from  his  theory  of 
the  blue  colour  in  the  cloudless  sky.  Lord  Kelvin  in  1902  recal- 
culated the  value  of  n on  Ihe  theory  by  using  more  recent  and 
more  accurate  data,  and  found  it  to  be  2 47  X 1019.  The  newer 
methods  allow  us  to  fix  the  value  of  n with  much  more  certainty 
than  was  possible  a few  years  ago.  The  value  n = 2 56  X 101'1  has 
been  obtained  by  the  direct  method  of  counting  the  particles  and 
determining  the  corresponding  volume  of  helium  produced. 
Another  very  simple  method  of  determining  n from  radio-active 
data  is  based  on  the  rate  of  transformation  of  radium.  Boltwood 
has  shown  by  direct  experiment  that  radium  is  half  transformed  in 
2,000  years.  From  this  it  follows  that  initially  in  a gramme  of 
radium  '346  milligramme  breaks  up  per  year.  Now  it  is  known 
from  the  counting  method  that  3 '4  X 1010  a particles  are  expelled 
per  second  from  1 gramme  of  radium,  and  the  evidence  indicates 
that  one  a particle  accompanies  the  disintegration  of  each  atom. 
Consequently  the  number  of  a particles  expelled  per  year  is  a 
measure  of  the  number  of  atoms  of  radium  present  in  '346  milli- 
gramme. From  this  it  follows  that  there  are  3'1  X 10al  atoms  in 
1 gramme  of  radium,  and  taking  the  atomic  weight  of  radium  as 
226,  it  is  simply  deduced  that  the  value  of  n is  3T  X 1019. 

The  study  of  the  properties  of  ionised  gases  in  recent  years  has 
led  to  the  development  of  a number  of  important  methods  of 
determining  the  charge  carried  by  the  ions  produced  in  gases  by 
a rays  or  the  rays  from  radio-active  substances.  On  modern  views, 
electricity,  like  matter,  is  supposed  to  be  discrete  in  structure,  and 
the  charge  carried  by  the  hydrogen  atom  set  free  by  the  electrolysis 
of  water  is  taken  as  the  fundamental  unit  of  quantity  of  electricity. 
On  this  view,  which  is  supported  by  Btrong  evidence,  the  charge 
carried  by  the  hydrogen  atom  is  the  smallest  unit  , of  electricity 
that  can  be  obtained,  and  every  quantity  of  electricity  consists  of 
an  integral  multiple  of  this  unit.  The  experiments  of  Townsend 
have  shown  that  the  charge  carried  by  a gaseous  ion  is,  in  the 
majority  of  cases,  the  same  as  and  equal  in  magnitude  to  the  charge 
carried  by  a hydrogen  atom  in  the  electrolysis  of  water.  From 
measurement  of  the  quantity  of  electricity  required  to  set  free 
1 'gramme  of  hydrogen  in  electrolysis.it  can  be  deduced  that 
N e = l-29  X 1010  electrostatic  units  where  N,  as  before,  is  the 
number  of  molecules  of  hydrogen  in  1 cubic  centimetre  of  gas,  and 
e the  charge  carried  by  each  ion.  If  e be  determined  experi- 
mentally, the  value  of  n can  at  once  be  deduced  trom  this  relation. 

The  first  direct  measurement  of  the  charge  carried  by  the  ion 
was  made,  by  Townsend  in  1897.  When  a solution  of  sulphuric 
acid  is  electrolysed,  the  liberated  oxygen  is  found  in  a moist 
atmosphere  to  give  rise  to  a dense  cloud  composed  of  minute 
globules  of  water.  Each  of  these  minute  drops  carries  a negative 
charge  of  electricity.  The  size  of  the  globules,  and  consequently 
the  weight,  was  deduced  with  the  aid  of  Stokes’s  formula  by  observ- 
ing the  rate  of  fall  of  the  cloud  under  gravity.  The  weight  of 
the  cloud  was  measured,  and,  knowing  the  weight  of  each  globule, 
the  total  number  of  drops  present  was  determined.  Since  the  total 
charge  carried  by  the  cloud  was  measured,  the  charge  e carried  by 
each  drop  was  deduced.  The  value  of  e,  the  charge  carried  by  each 
drop,  was  found  by  this  method  to  be  about  3'0  X 10— 10  electro- 
static unitB.  The  corresponding  value  of  n is  about  4 3 X 1019. 

We  have  already  refeired  to  the  method  discovered  by  O.  T.  R. 
Wilson  of  rendering  each  ion  visible  by  the  condensation  of  water 
upon  it  by  a sudden  expansion  of  the  gas.  The  property  was 
utilised  by  Sir  Joseph  Thomson  to  measure  the  charge  e carried  by 
each  ion.  When  the  expansion  of  the  gas  exceeds  a certain  value, 
the  water  condenses  on  both  the  negative  and  positive  ions,  and  a 
dense  cloud  of  small  water  drops  is  seen.  J.  J.  Thomson  found 
e = 3'4  x 10-10,  H.  A.  Wilson  e = 31  x 10^10,  and  Millikan  and 
Begeman  4 06  X 10— 10.  The  corresponding  values  of  n are  3 8, 

42,  and  32  x 1019  respectively.  This  method  is  of  great  interest 
and  importance,  as  it  provides  a method  of  directly  counting  the 
number  of  ions  produced  in  the  gas.  An  exact  determination  of 
e by  this  method  is,  however,  unfortunately  beset  with  great 
experimental  difficulties. 

Moreau  has  recently  measured  the  charge  carried  by  the  nega- 
tive ions  produced  in  flames.  The  values  deduced  for  e and  n were 
respectively  4'3  X 10  ~10  and  3 0 X 1019. 

Ehrenbaft  studying  the  Brownian  movement  in  air  shown  by 
ultra-microscopic  dust  of  silver,  in  a recent  paper  (1909)  has  shown 
that  each  of  these  particles  carries  a positive  or  negative  charge. 
The  size  of  each  particle  was  measured  by  the  ultra-microscope, 
and  also  by  the  rate  of  fall  under  gravity.  The  charge  carried  by 
each  particle  was  deduced  from  the  measured  mass  of  the  particle, 
and  its  rate  of  movement  in  an  electric  field.  The  mean  value  of 
e was  found  to  be  4 6 X 10-10,  and  thus  h becomes  2 74  xlO1*. 

A third  important  method  of  determination  of  Nfrom  radioactive 
data  was  given  by  Rutherford  and  Geiger  in  1908.  The  charge 
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carried  by  each  a particle  expelled  from  radium  was  measured  by 
directly  determining  the  total  charge  carried  by  a counted  number  of 
a particles.  The  value  of  the  charge  on  each  a particle  was  fouDd 
to  be  9'3  X 1C  !0.  From  consideration  of  the  general  evidence,  it 
was  concluded  that  each  a particle  carries  two  unit  positive  charges, 
so  that  the  value  of  e becomes  4 65  X 10~10,  and  of  n 2 77  x 1019. 
This  method  is  deserving  of  considerable  confidence,  as  the  measure- 
ments involved  are  direct  and  capable  of  accuracy. 

From  the  theory  of  the  distribution  of  energy  in  the  spectrum 
of  a hot  body,  Planck  foundthat  e — 4 69  X 10"~10,and  n = 2 80  X 10  19. 
This  theoretical  deduction  must  be  given  great  weight. 

When  we  consider  the  great  diversity  of  the  theories  and  methods 
which  have  been  utilised  to  determine  the  values  of  the  atomic 
constants  e and  n,  and  the  probable  experimental  errors,  the  agree- 
ment among  the  numbers  is  remarkably  close.  This  is  especially 
the  case  in  considering  the  more  recent  measurements  by  very  different 
methods,  which  are  far  more  reliable  than  the  older  estimates.  I 
place  some  reliance  on  the  radioactive  method  previously  discussed, 
which  depends  on  the  charge  carried  by  the  a particle.  The  value 
obtained  in  this  way  is  not  only  in  close  agreement  with  the  theo- 
retical estimate  of  Planck,  but  is  in  fair  agreement  with  the  recent 
determinations  by  several  other  distinct  methods.  We  may  conse- 
quently conclude  that  the  number  of  molecules  in  a cubic  centimetre 
of  any  gas  at  standard  pressure  and  temperature  is  about  2 77  x 
1019,  and  that  the  value  of  the  fundamental  unit  of  quantity  of 
electricity  is  about  4 65  x 10~ 10  electrostatic  units.  From  these 
data  it  is  a simple  matter  to  deduce  the  mass  of  any  atom  whose 
atomic  weight  is  known,  and  to  determine  the  values  of  a number 
of  related  atomic  and  molecular  magnitudes. 

There  is  now  no  reason  to  view  the  values  of  these  fundamental 
constants  with  scepticism,  but  they  may  be  employed  With  con- 
fidence in  calculations  to  advance  still  further  our  knowledge  of 
the  constitution  of  atoms  and  molecules.  There  is  every  reason  to 
believe  that  the  values  are  already  known  with  reasonable  cer- 
tainty, and  with  a degree  of  accuracy  far  greater  than  it  was  possible 
to  attain  a few  years  ago.  The  remarkable  agreement  in  the  values 
of  e and  n,  based  on  so  many  different  theories,  of  itself  affords  ex- 
ceedingly strong  evidence  of  the  correctness  of  the  atomic*  theory  of 
matter  and  of  electricity,  for  it  is  diffi  :ult  to  believe  that  such 
concordance  would  show  itself  if  the  atoms  and  their  charges  had 
no  real  existence. 

There  has  been  a tendency  in  some  quarters  to  suppose  that  the 
development  of  physics  in  recent  years  has  cast  doubt  on  the 
validity  of  the  atomic  theory  of  matter.  This  view  is  quite 
erroneous,  for  it  will  be  clear  from  the  evidence  already  discussed 
that  the  recent  discoveries  have  not  only  greatly  strengthened  the 
evidence  in  support  of  the  theory,  but  have  given  an  almost  direct 
and  convincing  proof  of  its  correctness.  The  chemical  atom  as  a 
definite  unit  in  the  sub-division  of  matter  is  now  fixed  in  an  im- 
pregnable position  in  science.  Leaving  out  of  account  considera- 
tions of  etymology,  the  atom  in  chemistry  has  long  been  considered 
to  refer  only  to  the  smallest  unit  of  matter  that  enters  into  ordinary 
chemical  combination.  There  is  no  assumption  made  that  the 
atom  itself  is  indestructible  and  eternal,  or  that  methods  may  not 
ultimately  be  found  for  its  sub-division  into  still  more  elementary 
units.  The  advent  of  the  electron  has  shown  that  the  atom  is  not 
the  unit  of  smallest  mass  of  which  we  have  cognisance,  while  the 
study  of  radioactive  bodies  has  shown  that  the  atoms  of  a few 
elements  of  high  atomic  weight  are  not  permanently  Btable,  but 
break  up  spontaneously  with  the  appearance  of  new  types  of 
matter.  These  advances  in  knowledge  do  not  in  any  way  invali- 
date the  position  of  the  chemical  atom,  but  rather  indicate  its 
great  importance  as  a sub-division  of  matter  whose  properties  should 
be  exhaustively  studied. 

The  proof  of  the  existence  of  corpuscles  or  electrons,  with  an 
apparent  mass  very  small  compared  with  that  of  the  hydrogen 
atom,  marks  an  important  stage  in  the  extension  of  our  ideas  of 
atomic  constitution.  This  discovery,  which  has  exercised  a pro- 
found influence  on  the  development  of  modern  physics,  we  owe 
mainly  to  the  genius  of  the  President  of  this  Association.  The 
existence  of  the  electron  as  a distinct  entity  is  established  by 
similar  methods  and  with  almost  the  same  certainty  as  the 
existence  of  individual  a particles.  While  it  has  not  yet  been 
found  possible  to  detect  a single  electron  by  its  eleclrical  or  optical 
effect,  and  thus  to  count  the  number  directly  as  in  the  case  of  the  a 
particles,  there  seems  to  be  no  reason  why  this  should  not  be  accom- 
plished by  the  electric  method. 

Experiment  has  shown  that  the  apparent  mass  of  the  electron 
varies  with  its  speed,  and,  by  comparison  of  theory  with  experi- 
ment, it  has  been  concluded  that  the  mass  of  the  electron  is  entirely 
electrical  in  origin,  and  that  there  is  no  necessity  to  assume  a 
material  nucleus  on  which  the  electrical  charge  is  distributed. 
While  there  can  be  no  doubt  that  electrons  can  be  released  from 
the  atom  or  molecule  by  a variety  of  agencies,  and,  when  in  rapid 
motion,  can  retain  an  independent  existence,  there  is  still  much 
room  for  discussion  as  to  the  actual  constitution  of  electrons,  if 
such  a term  may  be  employed,  and  of  the  part  they  play  in  atomic 
structure.  There  can  be  little  doubt  that  the  atom  is  a complex 
system,  consisting  of  a number  of  positively  and  negatively-charged 
masses  which  are  held  in  equilibrium  mainly  by  electrical  forces; 
but  it  iB  difficult  to  assign  the  relative  importance  of  the  r6le 
played  by  the  carriers  of  positive  and  negative  electricity.  While 
negative  electricity  can  exist  as  a separate  entity  in  the  electron, 
there  is  yet  no  decisive  proof  of  the  existence  of  a corresponding 
positive  electron.  It  is  not  known  how  much  of  the  mass  of  an 
atom  is  due  to  electrons  or  o'tier  moving  charges,  or  whether  a 
type  of  mass  quite  distinct  from  electrical  mass  exists.  Advance 
in  this  direction  must  be  d-Uyed  until  a clearer  knowledge  is 
gained  of  the  character  and  s u iture  of  positive  electricity  and  of 
its  relation  to  the  negative  electron. 


The  general  experimental  evidence  indicates  that  electrons  play 
two  distinct  r6les  in  the  structure  of  the  atom,  one  as  lightly 
attached  and  easily  removable  satellites  or  outliers  of  the  atomic 
system,  and  the  other  aB  integral  constituents  of  the  interior  struc- 
ture of  tbe  atom.  The  former,  which  can  be  easily  detached  or  set 
in  vibration,  probably  play  an  important  part  in  the  combination  of 
atoms  to  form  molecules,  and  in  the  spectra  of  the  elements;  the 
latter,  which  are  held  in  place  by  much  stronger  forces,  can  only  be 
released  as  a result  of  an  atomic  explosion  involving  the  disinte- 
gration of  the  atom.  For  example,  the  release  of  an  electron  with 
slow  velocity  by  ordinary  laboratory  agencies  does  not  appear  to 
endanger  the  stability  of  the  atom,  but  the  expulsion  of  a high- 
speed electron  from  a radioactive  substance  accompanies  the  trans- 
formation of  the  atom. 

The  transformation  of  the  atom  of  a radioactive  substance  appears 
to  result  from  an  atomic  explosion  of  great  intensity  in  which  a 
part  of  the  atom  is  expelled  with  great  speed.  In  the  majority  of 
cases,  an  a particle  or  atom  of  helium  is  ejected,  in  some  cases  a 
high-speed  electron,  while  a few  substances  are  transformed  without 
the  appearance  of  a detectable  radiation.  The  fact  that  the  a 
particles  from  a simple  substance  are  all  ejected  with  an  identical 
and  very  high  velocity  suggests  the  probability  that  the  charged 
helium  atom  before  its  expulsion  is  in  rapid  orbital  movement  in 
the  atom.  There  is  at  present  no  definite  evidence  of  the  causes 
operative  in  these  atomic  transformations. 

Since  in  a laTge  number  of  cases  the  transformations  of  the  atoms 
are  accompanied  by  the  expulsion  of  one  or  more  charged  atoms  of 
helium,  it  is  difficult  to  avoid  the  conclusion  that  the  atoms  of  the 
radioactive  elements  are  built  up,  in  part  at  least,  of  helium  atoms. 
It  is  certainly  very  remarkable  and  may  prove  of  great  significance, 
that  helium,  which  is  regarded  from  the  ordinary  chemical  stand- 
point as  an  inert  element,  plays  such  an  important  part  in  the 
constitution  of  the  atoms  of  uranium,  thorium  and  radium. 

Quite  apart  from  the  importance  of  studying  radioactive  changes, 
the  radiations  from  active  bodies  provide  very  valuable  informa- 
tion as  to  the  effects  produced  by  high-velocity  particles  in 
traversing  matter.  The  three  types  of  radiation,  the  a,  ft  and  y rays, 
emitted  from  active  bodies,  differ  widely  in  cbaracier  and  their 
power  of  penetration  of  matter.  The  a particles,  for  example,  are 
completely  stopped  by  a sheet  of  notepaper,  while  the  y rays  from 
radium  can  be  easily  detected  after  traversing  20  centimetres  of  lead. 
The  differences  in  the  character  of  the  absorption  of  the  radiations 
are  no  doubt  partly  due  to  the  difference  in  type  of  the  radiation 
and  partly  due  to  the  differences  of  velocity. 

The  character  of  the  effects  produced  by  the  a and  (3  particles  is 
most  simply  studied  in  gases.  The  a particle  has  such  great  energy 
of  motion  that  it  plunges  through  the  molecules  of  the  gas  in  its 
path,  and  leaves  in  its  train  more  than  100,000  ionised  or 
dissociated  molecules.  After  traversing  a certain  distance,  the  a 
particle  suddenly  loses  its  characteristic  properties  and  vanishes 
from  the  ken  of  our  observational  methods.  It  no  doubt  quickly 
loses  its  high  velocity,  and  after  its  charge  has  been  neutralised 
becomes  a wandering  atom  of  helium.  The  ionisatiop  produced 
by  the  a particle  appears  to  consist  of  the  liberation  of  one  or  more 
Blow  velocity  electrons  from  the  molecule,  but  in  the  case  of 
complex  gases  there  is  no  doubt  that  the  act  of  ionifation  is 
accompanied  by  a chemical  dissociation  of  the  molecule  itself, 
although  it  is  difficult  to  decide  whether  this  dissociation  is  a 
primary  or  secondary  effect.  The  chemical  dissociation  produced 
by  a particles  opens  up  a wide  field  of  investigation,  on  which,  so 
far,  only  a beginning  has  been  made. 

The  ft  particle  differs  from  the  a particle  in  its  much  greater  power 
of  penetration  of  matter,  and  the  very  small  number  of  molecules  it 
ionises  compared  with  the  a particle  traversing  the  same  path  in 
the  gas.  It  is  very  easily  deflected  from  its  path  by  encounters 
with  the  gas  molecules,  and  there  is  strong  evidence  that,  unlike 
the  a particle,  the  /3  particle  can  be  stopped  or  entrapped  by  a 
molecule  when  travelling  at  a very  high  speed. 

When  the  great  energy  of  motion  of  the  a particle  and  the 
small  amount  of  energy  absorbed  in  ionising  a single  molecule  are 
taken  into  consideration,  there  appears  to  be  no  doubt  that 
the  a particle,  as  Bragg  pointed  out,  actually  passes  through  the 
atom,  or  rather  the  sphere  of  action  of  tbe  atom  which  lieB  in  its 
path. 

There  would  appear  to  be  little  doubt  that  a careful  study  of 
the  effects  produced  by  the  a or  /3  particle  in  passing  through 
matter  will  ultimately  throw  much  further  light  on  the  constitution 
of  the  atom  itself.  It  can  be  shown  that  the  deflection  of  the  a 
particle  from  its  path  is  quite  perceptible  after  passing  through 
very  few  atoms  of  matter.  The  conclusion  is  unavoidable  that  the 
atom  is  the  seat  of  an  intense  electric  field,  for  otherwise  it  would 
be  impossible  to  change  the  direction  of  the  particle  in  passing 
over  such  a minute  distance  as  the  diameter  of  a molecule. 

In  conclusion,  I should  like  to  emphasise  the  simplicity  and 
directness  of  the  methods  of  attack  on  atomic  problems  opened  up 
by  recent  discoveries.  As  we  have  seen,  not  only  is  it  a simple 
matter,  for  example,  to  count  the  number  of  a particles  by  the 
sciutiilations  produced  on  a zinc  sulphide  screen,  but  it  is  possible 
to  examine  directly  tie  dcfl-ction  of  an  individual  particle  in 
passing  through  a magnetic  or  electric  field,  and  to  determine  the 
deviation  of  each  particle  from  a rectilinear  path  due  to  encounters 
with  molecules  of  matter.  We  can  determine  directly  the  mass  of 
each  a particle,  its  charge,  and  its  velocity,  and  can  deduce  at  once 
the  number  of  atoms  present  in  a given  weight  of  any  known  kind 
of  matter.  In  the  light  of  these  and  similar  direct  deductions, 
based  on  a minimum  amount  of  assumption,  the  physicists  have,  I 
think,  some  justification  for  their  faith  that  they  are  building  on 
the  solid  rock  of  fact,  and  not.,  as  wo  are  often  so  solemnly  warned 
by  Borne  of  our  scientific  brethren,  on  the  shifting  sands  of 
imaginative  hypothesis. 
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Mercurous  Sulphate  for  Standard  Cells. 

By  Charles  J.  J.  Fox,  B.Sc.,  Ph.D. 

(Abstract— Section  2>.) 

IX  is  now  well  established  that  the  chief  cause  of  inconstancy 
in  cadmium  cells  is  usually  irregularity  in  the  mercurous 
sulphate.  F.  E.  Smith  has  investigated  this  matter  pretty  exhaust- 
ively, and  has  suggested  four  diSerent  methods  for  preparing 
reliable  Hg»S04.  The  present  author  wishes  to  suggest  a fifth 
method  which  he  has  U3ed,  and  which  for  simplicity  and  reliability 
seems  to  be  superior  to  any  of  them. 

There  is  no  difficulty  in  purchasing  Hg.SO*  which  is  quite  free 
from  foreign  metals.  But  these  commercially  pure  preparations, 
taken  as  they  are,  are  unsuitable  for  U3e  in  standard  cells  because 
they  have  usually  been  precipitated  from  the  nitrate  solution  in 
the  cold,  and  are  therefore  not  well  crystallised  ; free  nitrate  and 
basic  3ul'phate  are  also  present.  But  if  commercially  pure  Hg..SO, 
be  heated  together  with  a little  pure  Hg  and  dilute  H.SO4  for  a 
day  or  so  at  120°  to  150°  in  either  a sealed  tube  (1  to  2 mm.  walled 
tubing)  or  bottle  with  wire-bound  stopper,  and  occasionally 
agitated,  a white  crystalline  preparation  will  be  obtained  even 
from  a specimen  of  Hgj804  which  is  initially  discoloured  almost 
black.  On  opening  the  tube  or  bottle  it  will  usually  be  noticed 
that  the  pressure  has  risen  a little,  and  that  there  i3  a trace  of  NOa 
formed ; a little  care  should  therefore  be  employed  if  there  is  more 
than  a trace  of  nitrate  in  the  original  Hg2S04.  But  the  HgoS04 
obtained  in  this  way  is  itself  free  from  nitrate,  especially  if 
the  H.SOi  be  filtered  off  and  renewed  during  the  heating  process  ; 
it  is  also,  of  course,  quite  free  from  basic  salt.  It  is  filtered  off, 
ground  up  in  a mortar  with  one  or  two  successive  quantities  of 
diluted  H;S04,  and  then  with  several  quantities  of  saturated 
cadmium  sulphate  solution ; it  is  filtered  off  in  a Euchner  funnel 
after  each  washing.  In  this  way  it  is  possible  with  very  little 
trouble  to  prepare  quite  large  quantities  of  very  reliable,  well 
crystallised,  white  Hg2SC>4  in  every  way  suitable  for  standard  cells. 

By  heating  with  HC1  and  Hg,  it  is  also  a very  convenient 
method  of  preparing  crystalline  calomel ; but  in  this  case  the 
heating  takes  about  twice  a3  long,  owing  to  the  small  solubility  of 
calomel  compared  with  HgoS04. 


Xew  Method  of  Producing  a Cadmium  Arc. 

By  T.  Martix  Lowry,  D.Sc  , F.C.S. 

(Abstract — Section  £.) 

Is  order  to  produce  a cadmium  spectrum  of  sufficient  intensity  for 
polaiimetric  work,  advantage  is  taken  of  the  favourable  properties 
of  the  silver-cadmium  alloys.  On  account  of  their  isomorphism  the 
two  metals  form  an  excellent  series  of  alloys  which  are  characterised 
by  good  mechanical  properties  and  very  high  melting  points.  (An 
alloy  with  60  per  cent.  Cd  melts  as  high  as  700°  C.)  In  striking 
contrast  to  the  behaviour  of  the  pure  metal,  the  alloy  gives  a steady 
arc  which  can  be  kept  true  to  centre  by  rotating  the  electrodes  in 
opposite  directions.  The  spectrum  shows  the  silver  as  well  as  the 
cadmium  lines,  but  these  are  so  far  separated  that  even  with  a low 
resolving  power  the  slit  of  a spectroscope  can  be  opened  to  its  full 
width  without  any  overlapping  of  the  brilliant 11  blocks  ” of  light 
which  take  the  place  of  the  usual  “ lines.” 


A NEW  RECTIFIER. 


Through  the  courtesy  of  the  Premier  Ampero  Electric  Co., 
of  Premier  House,  Dover  Street,  W.,  we  were  recently 
enabled  to  inspect  an  apparatus  which  they  are  introducing 
for  converting  alternating  into  continuous  current,  and  which 
is  built  on  distinctly  novel  lines. 

The  general  appearance  of  the  device  will  be  gathered 
from  our  view,  and  its  mode  of  operation  will  be  better 
understood  by  reference  to  the  diagram. 

This  apparatus,  known  as  the  Premier  Ampero  rectifier, 
haa  been  designed  to  meet  the  demand  for  a really  efficient 
apparatus  in  the  smaller  powers,  and  the  efforts  of  the 
inventors  have  centred  on  the  production  of  something 
compact  and  simple,  and  which  would  work  anywhere  with- 
out special  fixing. 

Its  method  of  operation  is  based  on  the  fact  that  if  two 
secondaries  of  a transformer  are  alternately  put  into  circuit 
at  each  half  period,  the  induced  current  feeding  the 
secondary  circuit  will  be  unidirectional. 

An  apparatus  built  on  these  lines  ought  to  be  particularly 
efficient,  a3  there  should  be  practically  no  loss  except  the 
ordinary  small  loss  of  a well-built  tiansformer,  and  we 
understand  that  practice  bears  out  this  anticipation,  as  tests 
made  with  the  apparatus  show  a loss  of  only  5 per  cent,  to 
6 per  cent,  on  the  rectifier,  and  this  includes  the  energy  con- 
sumption of  the  field-magnet  coils  used  to  effect  the  switching 
10  and  out  of  the  two  secondaries  mentioned. 


The  apparatus  put  on  the  market  consists  of  two  parts  : — 
(1)  A transformer  wound  with  two  secondaries  in  series,  or 
an  auto-transformer  with  a middle  point  which  acts  as  a 


The  Premier  Ampero  Rectifier. 

phase  divider  ; and  (2)  the  rectifier.  In  our  diagram  a,  a' 
are  two  small  field  magnets,  and  b an  oscillating  armature 
pivoted  at  the  centre  ; the  armature  is  wound  with  two  coils 
F,  f'  and  excited  by  direct  current,  taken  from  one  of  the 
cells  to  be  charged  ; the  current  consumption  of  this  is 
insignificant,  being  only  01  ampere.  If  the  apparatus  is 
used  for  a purpose  other  than  charging  accumulators,  a small 
cell  is  provided  for  this  excitation. 

The  two  magnets  a,  a'  are  fed  from  one  of  the  secondaries, 
and  wound  so  as  to  have  similar  poles  facing  both  ends  of 


the  armature.  The  latter  carries  a contact  piece  e,  which, 
as  the  armature  oscillates,  makes  contact  alternately  at  H,  h'. 
Two  springs  k,  k',  bearing  on  two  regulating  screws  J,  j', 
are  provided  for  tuning  up  the  apparatus.  The  two  small 
condensers  L,  1/  overcome  any  tendency  to  sparking  at  the 
contacts,  although  as  the  make  and  break  takes  place  at  zero 
current,  there  is  no  tendency  to  sparking  normally. 

In  operation,  as  the  armature  excitation  is  by  means  of 
direct  current,  and  fixed  opposite  polarities  exist  at  either 
end,  the  armature  receives  an  oscillating  motion  correspond- 
ing to  the  rapid  change  in  polarity  of  the  magnets  A,  a',  due 
to  their  alternating-current  excitation ; this  oscillation 
alternately  produces  contact  between  G,  H and  o',  h',  cutting 
in  and  out  first  one  transformer,  secondary  and  then  the 
other,  the  induced  currents  feeding  the  outgoing  circuit 
being  alwajs  in'  the  same  direction.  The  field  magnet 
excitation  requires  some  4 watts. 
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On  the  occasion  of  our  visit  the  rectifier  was  converting 
85-cycle  *A.o.  into  direct  current,  and  charging  several  igni- 
tion cells,  for  demonstration  purposes  ; the  apparatus  is 
obviously  well  fitted  for  this  class  of  work,  being  much  more 
efficient  than  the  small  motor-generator.  Moreover,  the 
device  itself  acts  as  an  automatic  cut-out,  and  in  case  of 
failure  of  the  primary  supply  breaks  the  accumulator  circuit, 
and  so  prevents  back  discharging. 

We  understand  that  the  apparatus  will  work  on  any 
periodicity  in  ordinary  use  ; it  starts  and  runs  at  any  load, 
requires  no  attention,  and  compared  with  the  mercury  arc  or 
electrolytic  types  of  rectifier,  it  is  an  obvious  simplification. 
The  120-watt  size  only  weighs  20  lb.,  and  the  240-watt 
size  35  lb. 

In  its  various  forms,  it  is  being  adapted  for  charging 
accumulators,  electroplating,  driving  direct-current  motors, 
lighting,  medical  work,  &c. 


NOTES  ON  TRADE  ABROAD. 


( Continued  from  page  358.) 

Our  New  York  namesake  quotes 
Hydro-Electric  S.  Kondo,  chief  of  the  Electrical 
Possibilities  Abroad.  Department  of  the  Japanese  Depart- 
ment of  Communication,  as  saying 
that  in  a very  short  time  all  the  railroads  in  Japan  will  be 
operated  by  electricity,  although  the  conversion  of  the  main 
lines  fiom  steam  to  electricity  is  not  immediately  contem- 
plated. He  says  : “ The  element  of  economy  is  the  greatest 
consideration,  and  so  far  as  it  is  possible  to  utilise  water 
power  in  the  operation  of  branch  lines,  construction  of 
plants  for  the  operation  of  the  roads  will  be  begun  imme- 
diately.” Mr.  Kondo  has  lately  been  on  a tour  of  Europe 
and  the  United  States  studying  electric  railway  matters. 
He  has  probably  reached  his  home  in  Japan  by  now.  We 
are  not  sure  whether  he  made  a point  of  investigating 
electrical  matters  in  these  islands,  but  we  can  presumably 
leave  it  to  British  manufacturers  of  electric  railroad 
requirements,  and  water,  steam  and  electric  plant,  to  keep 
him  acquainted  with  what  they  are  able  to  do,  so  that  when 
he  is  giving  out  his  Department’s  requirements  they  may 
receive  fair  consideration  and  correspondingly  important 
contracts.  We  sometimes  have  it  put  pretty  definitely 
before  us  that  in  China  the  time  'is  not  ripe  for  railroad 
electrification — with  that  point  we  shall  deal  in  a later 
issue  in  certain  references  that  will  be  made  to  China  as  a 
field  for  British  electrical  enterprise — but  we  have  it  very 
plainly  told  that  the  time  is  “ right  here  ” in  Japan  for 
certain  branch  lines.  Mr.  Kondo’s  remarks  regarding  the  use 
of  water  power  in  this  connection  serve  to  once  more  urge  upon 
British  engineers  the  great  need  that  there  is  for  fitting  them- 
selves more  and  more  to  meet  the  hydro-electric  requirements 
of  the  whole  world.  It  is  often  said  that  British  electrical 
engineers  do  not  understand  this  important  department 
— only  during  the  past  few  days  has  a visitor  remarked 
that  we  have  no  hydro-electric  experts  in  England — 
and  it  certainly  seems  to  be  a fact  that  we  have  lost 
much  good  business  because  other  countries  regard  us  as 
lacking  in  experience  of  this  particular  kind.  It  is  idle  to 
pretend  that  the  complaint  is  groundless,  for  we  have  been 
more  or  less  at  a disadvantage  because  the  lack  of  waterfalls 
in  the  United  Kingdom  has  not  made  it  a very  promising  field 
in  which  to  specialise,  so  far  as  the  home  needs  are  concerned, 
but  we  must  not  let  it  be  imagined  that  we  are  by  any  means 
ignorant  of  hydro-electric  engineering  matters.  Is  it  not  a 
fact  that  British  electrical  engineers,  such  as  the  late  Lord 
Kelvin  and  Prof.  George  Forbes,  were  in  “ at  the  birth”  of 
the  Great  Niagara  Falls  undertaking  showing  the  “ how  ” of 
the  scheme,  and  its  engineering  details  ? Then  we  early 
utilised  the  Falls  of  Foyers  in  the  manufacture  of  aluminium; 
we  have  in  Scotland  the  important  Loch  Leven  installation 
carried  out  so  recently  for  the  same  company — the  British 
Aluminium  (Jo.,  Ltd.  ; we  have  utilised  Welsh  water  powers 
for  another  aluminium  company  ; something  British  has 
also  been  done  at  Mussoorie,  and,  in  addition,  of  course, 
there  are  many  small  plants  which  do  not  rank  highly 


enough  to  call  for  specific  mention.  We  should  have  done 
a great  deal  more  as  British  engineers  had  it  not  been  for  our 
abundant  supplies  of  cheap  and  good  coal,  and  had  there 
not  been  an  msthetic  hyper-sensitiveness  among  some  of  our 
people  regarding  possible  disfigurements  by  pipe  lines  and  so 
forth.  The  hydro-electric  question  has  forced  itself  to  the 
front  in  other  countries  because  of  the  paucity  of  their  fuel 
supplies  and  because  of  the  existence  of  big  water  falls.  These 
comments  are  offered  more  by  way  of  excuse  than  of  j ustification. 
We  have  been  too  busy  in  years  gone  by  thinking  about  the  small 
lighting  stations  with  steam  engines  as  prime  movers,  or  in 
thinking  about  the  profits  on  the  sale  of  electric  switches  and 
lamps,  or  the  losses  on  electric  wiring  contracts,  to  really  take 
a good  look  abroad  as  to  the  future  requirements  of  other 
races  and  other  countries,  and  to  prepare  ourselves  for  meeting 
these  needs.  Our  Swiss,  American  and  German  competitors 
in  elaborating  and  executing  schemes  for  the  utilisation  of 
their  own  natural  forces,  or  those  of  countries  j ust  over  their 
borders,  have  in  the  past  been  preparing  themselves,  and 
their  own  manufacturing  equipments,  staffs  and  abilities 
for  doing  what  other  countries  possessing  water  falls,  but 
no  manufacturing  or  designing  facilities,  required.  It  was  so 
in  the  case  of  India  when  Americans  found  their 
way  there  in  connection  with  the  Cauvery  Falls  system  for 
furnishing  electric  power  to  the  Mysore  Gold  Fields  and 
district.  We  felt  it  necessary  nine  years  ago  to  emphasise 
the  importance  of  this  matter  in  an  article  on  “ Elec- 
trical Development  Schemes  for  India  ” (see  Electbical 
Review,  November  2nd,  1900).  This  is  what  we  said  then 
- — how  much  of  it  ought  to  be  said  in  still  plainer  language 
to-day  ? 

“ In  course  of  time  no  doubt  the  rivers  of  India  will  be 
made  to  render  great  service  in  connection  with  the  various 
industries,  by  being  utilised  for  the  generation  of  electrical 
energy  for  lighting,  traction  and  power  work. 

“ Doubtless  numerous  other  schemes  of  a similar  kind 
have  been  suggested  or  drawn  up,  but,  so  far  as  we 
are  aware,  practical  operations  have  only  been  commenced 
upon  one  undertaking  ; we  refer  to  that  for  whose 
purpose  the  Cauvery  Falls  are  to  furnish  the  power, 
and  for  which,  may  we  significantly  add,  the  large 
electrical  machinery  and  equipment  contracts  are  to  be 
carried  out  by  American  electrical  works.  Of  course,  wc 
are  all  desirous  that  India  should  secure  at  the  earliest 
possible  moment  all  the  benefits  which  electrical  science  and 
engineering  are  able  to  confer  upon  her  in  the  development 
of  that  vast  continent  by  the  up-to-date  utilisation  of  her 
natural  forces  ; but  even  while  bearing  that  desirability  in 
mind,  we  should  be  exceedingly  sorry  to  see  work  of  such 
enormous  importance  and  of  so  vast  a nature  taken  possession 
of  by  other  than  English  manufacturers.  There  may  once  have 
been  a valid  reason  for  the  execution  of  English  tramway 
station  machinery  orders  by  American  houses,  but  at  the  end 
of  the  century  when  there  is  unmistakable  evidence  of  English 
manufacturers  having  pulled  themselves  together,  and  set 
their  works  in  order,  the  requirements  of  these  foreign 
countries  must  not  be  disregarded.  It  is  not  up-to-date 
enterprise  which  allows  a man  to  sit  down  satisfied  because 
his  books  are  full  of  orders,  and  his  works  are  doing 
overtime  ....  To  fail  to  bestow  the  proper  attention 
upon  the  electrical  development  of  any  of  our  Colonies 
or  dependencies,  particularly  India,  Africa  and  Australasians 
tantamount  to  giving  a hearty  invitation  to  more  enterprising 
engineers  and  manufacturers  of  other  nationalities  to  enter 
.into  the  land  of  promise  and  carry  off  the  spoils.  How 
meekly  should  we  follow  after  them  to  gather  up  the  crumbs 
that  fell  from  the  rich  man’s  table ! We  must  look  not 
only  to  the  English  manufacturer  and  his  representatives  to 
watch  our  national  electrical  interests  ; the  engineer,  the 
exploiter,  and  the  promoter,  must  precede  him  making 
straight  the  rough  places.  Are  English  electrical  engineers 
doing  all  in  their  power  in  this  direction  ? We  are  tempted 
to  believe  not.  In  the  promotion  of  home  schemes  their 
name  is  legion,  and  too  often  they  are  to  be  met  with 
tumbling  one  across  the  path  of  another  in  the  pursuance  of 
rival  interests,  scrambling  for  the  next  job,  Mr.  Wellknown 
and  Mr.  Littleknown  seeing  who  can  underquote  the  other 
for  preparing  a report,  most  of  which  is  already  filed  in  well- 
stocked  pigeon  holes.  We  have  no  intention  to  undervalue 
these  home  development  works,  but  we  do  think  that  abroad 
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there  is  wide  scope  and  a golden  opportunity  which,  if  not 
taken  advantage  of  by  the  British,  certainly  will  be  by  the 
American  or  the  German.  Perhaps  it  might  be  as  well  for 
some  of  these  consulting  engineers  to  turn  their  thoughts 
abroad  instead  of  bemoaning  the  fact  that  there  are  too 
many  of  them  at  home.  We  are  well  acquainted  with  in- 
stances of  consultants  who  have  done  well  by  taking  time  by  the 
forelock  in  Australia,  India,  the  River  Plate,  and  so  on. 

If  moie  of  this  kind  of  thing  be  not  done  we  may 
expect  repeatedly  to  hear  of  American  engineers  drawing  up 
electrical  engineering  schemes  for  British  and  Colonial 
territory,  and  American  manufacturers  supplying  all  the 
machinery.  Why  not  English  engineers  and  English 
manufacturers  ? ” 

Let  us  take  down  another  of  our  past  volumes,  and  look 
a<min  at  what  the  Electrical  Review  has  published  on 
the  self-same  point.  This  time  it  was  one  of  our  Indian 
correspondents  who  was  the  writer.  “ India  as  a Field  for 
Electrical  Enterprise  ” was  his  subject  in  the  Review  for 
August  15th,  1902,  p.  252.  He  then  said  :— 

“ l'he  fact  that  the  whole  of  the  plant  at  the  Cauvery 
Falls  works  is  entirely  of  foreign  manufacture  (American) 
again  points  to  the  necessity  for  the  British  manufacturer  to 
study  the  requirements  of  the  British  Colonies  and  depend- 
encies, and  endeavour  to  manufacture  what  is  required. 
The  principal  reason  apparently  why  this  contract  was 
placed  with  the  American  company  was  because  they  had 
had  so  much  more  experience  in  large  power-transmission 
plant,  and  for  similar  reasons  the  turbines  were  obtained 
from  the  eminent  Zurich  firm  (Escher  Wyss).” 

Now,  we  do  not  think  that  after  seven  years  it  ought  to 
be  possible  to  repeat  the  same  words  regarding  any  other 
similar  contract  abroad — indeed,  they  could  not  be  fairly 
used  now  as  the  few  plants  already  completed  in  these  islands 
have  given  us  something  practical  to  show.  But  if  Japan  is 
going  to  make  full  use  of  us,  if  in  South  America  with  its 
wonderful  possibilities  we  are  not  to  be  passed  by,  if  Spain 
is  going  to  allow  ns  to  have  a finger  in  the  utilisation  of  its 
enormous  hydro-electric  possibilities,  if  Norway  is  not  to 
feel  that  we  have  nothing  to  show  them  hjdro-electrically,  if 
Canada  is  not  to  slip  altogether  from  our  grasp  into  the 
hands  of  our  American  cousins,  and  if  New  Zealand  is  to  be 
prevented  from  letting  out  its  concessions  to  others,  we  must 
bestir  ourselves  as  has  often  been  our  custom  in  some  other 
departments,  and  recover  lost  ground.  More  and  more 
must  we  forget,  so  to  speak,  the  minor  matters  beneath 
our  nose,  and  look  out  far  beyond  that  pro- 

truding organ  into  the  places  where  coal  is  less 
and  water  more,  and  where  the  industrial  require- 
ments call  for  the  electrical  utilisation  of  the 

latter.  Our  pages  recently  have  contained  references  to 
steps  that  some  of  our  manufacturers  have  been  taking  to 
secure  contracts  for  water-power  plant  in  Canada.  We  hope 
that  they  will  be  followed  by  a thorough  investigation 
of  this  matter,  both  by  these  same  and  other  firms  in  the 
same  and  other  fields.  No  longer  must  we  sit  down  excusing 
ourselves  because  of  the  greater  experience  of  our  foreign 
competitors  in  this  particular  department.  We  must  move 
heaven  and  earth  to  let  it  be  known  in  every  country  that 
the  British  engineer  ha3  begun  to  move,  to  effectively  move, 
in  a direction  from  which  he  will  know  no  turning  back,  and 
that  in  the  designing  and  execution  of  hydro-electric  instal- 
lations and  in  the  accompanying  high-tension  transmission 
work  generally  inseparable  therefrom,  he  means  to  stand  well 
in  the  running. 

It  is  refreshing  to  turn  from  the 
To  the  Goldfields  matter  upon  which  we  have  just 
of  Klondike.  written  to  what  has  lately  been 
effected  by  the  co-operation  of  British 
finance,  British  manufacturers  and  British  constructing 
engineers  in  quite  another  part  of  the  world.  Klondike  is 
not  the  name  to  conjure  with  that  it  was  when  the  telegraph 
cables  and  the  Press  were  aflame  with  its  tales  of  wonderful 
discoveries,  but  it  is  certainly  interesting  to  note  from  the 
Times  of  last  week  that  there  is  now  on  the  way  to  Dawson 
City  machinery  and  other  power  house  equipment  to  the 
total  value  of  £80,000,  which  has  been  supplied  by  a 
number  of  our  leading  electrical  manufacturers.  It  is 

expected  to  arrive  at  Klondike  in  October,  before  frost 
occurs  on  the  Yukon  River,  and  it  is  supplied  to  the  order  of 


the  Northern  Light,  Power  and  Coal  Co.,  Ltd.,  of  Canada, 
which  is  financed  chiefly  by  English  capital,  and  which  has 
acquired  the  existing  power  station  at  Dawson  City,  together 
with  the  local  telephone  system,  the  water  company,  and  the 
only  coal  mine  in  the  district. 

The  aticount  given  by  our  contemporary  reads  like  a 
splendid  tribute  to  the  ability  of  British  manufacturers  when 
once  a promising  piece  of  business  is  placed  with  them,  foi 
in  a matter  of  more  than  ordinary  difficulty  they  have  risen 
to  the  occasion  with  admirable  enterprise.  We  read  that— 

When  the  directors  of  the  company  went  to  allotment  on 
June  12th  last,  no  definite  plans  or  specifications  whatever  had  been 
drawn  up  regarding  the  installation,  but  the  managing  director, 
Mr  E.  H.  Thurston,  and  the  consulting  engineer,  Mr.  C.  J.  Wharton, 
have  been  able,  within  five  weeks,  to  complete  arrangements  for 
the  despatch  of  the  material  and  equipment.  With  few  exceptions 
everything  was  supplied  by  British  manufacturers,  owing  to  the 
advantages  offered  by  the  Canadian  preferential  duties  on  British 
machinery  and  the  disadvantages  imposed  by  the  high  rates  of 
freight  on  the  American  railways. 

The  British  electrical  manufacturer  who  sometimes 
wonders  whether  a Canadian  effort  is  worth  while,  should 
note  the  advantageous  position  in  which  the  preferential 
tariff  places  him,  and  in  estimating  the  strength  of  American 
competition  in  that  market,  he  should  remember  that  the 
high  rates  of  freight  on  American  railways  have  in  this 
Klondike  case  been  one  of  the  deciding  factors  in  his  favour. 


The  cargo  of  machinery  is  being  taken  to  Mexico,  where  it  will 
be  transhipped  across  the  isthmus  on  the  Tehuantepec  Railway  and 
put  on  board  a specially-chartered  vessel  for  Skagway,  Alaska. 
Thence  it  will  go  by  the  White  Pass  and  Yukon  Railway  to  White 
Horse,  and  finally  by  barge  for  400  miles  up  the  Yukon  River. 

The  plant  is  of  10,000  h.p.  capacity,  and  the  contracts 
comprise  steel  framework  for  the  concrete  power  house, 
boilers,  stokers,  coal  bunkers,  ash-handling  apparatus,  piping, 
condensers,  turbo- generators,  transformers  and  so  forth,  and 
such  familiar  names  as  Babcock  & Wilcox,  Willans  and 
Robinson,  British  Westinghouse,  Siemens,  Weir,  and  the 
British  Aluminium  Co.  are  among  the  firms  contributing 
their  quota  of  the  equipment.  A 40-mile  transmission  line 
in  copper,  and  one  in  aluminium,  will  run  from  the  mine  to 
Dawson  City.  The  whole  undertaking  is  to  be  at  work 
supplying  electricity  by  August  1st  next  year. 

We  cannot  help  feeling  that  were  British  finance  avail- 
able for  the  support  of  our  electrical  manufacturers,  they 
would  be  able  to  show  in  the  actual  performance  of  the  work, 
and  the  quickness  with  which  they  could  be  ready,  many  a 
similar  example.  A few  years  ago  some  of  our  central 
stations  went  abroad  for  plant  because  they  could  not  get 
it  from  our  own  manufacturers  quickly  enough  to  meet  the 
electricity  demand  of  the  approaching  winter  season.  Then 
there  was  a great  pressure  of  work  upon  some  of  our  firms, 
but  now  not  many  of  our  factories  are  troubled  in  that  way, 
and  prompter  deliveries  could  be  given  whether  for  home  or 
abroad.  In  engineering  performance,  in  quality  of  manu- 
facture, there  has  been  no  falling  away,  though  as  time 
goes  on  some  will  probably  make  a cheaper  line  of  product 
to  meet  the  needs  of  particular  markets,  where  the  men  on 
the  spot  best  know  what  they  want  and  why  they  want  it. 

We  sometimes  think  that  the  British  electrical  manu- 
facturer has  been  silent  and  prosaic  too  long— the  time  has 
come  when  he  should  speak  and  let  everybody  electrical  in 
every  part  of  the  world  know  that  he  is  here  ready  to  meet 
any  reasonable  electrical  demand  that  they  may  have  to 
make  upon  him. 

The  New  York  Electrical  World  in 
American  Electrical  its  August  12th  issue  reports  a 
Exports.  further  improvement  in  the  electrical 

exports  figures  of  the  States  in  June. 
The  rise  in  the  value  of  electrical  instruments  and  apparatus 
exported  was  considerable.  It  is  true  that  the  heavy  elec- 
trical machinery  only  showed  an  increase  of  some  $8,000, 
but  taking  the  two  items  together  the  gain  was  nearly  20 
per  cent,  as  compared  to  June  last  year.  Ihe  net  result  for 
the  entire  year  was  a fall  of  s700,000  in  electrical  instru- 
ments and  nearly  $2,000,000  less  of  electrical  machinery. 
We  quote  our  contemporary  s editorial  analysis  of  the  figures 
for  the  past  three  years  ; — 

Oar  best  customer  for  electrical  instruments  by  Ion*  odds  in  all 
three  years  was  British  North  America,  averaging  about  81,400,000 
a year.  In  1906  7 the  United  Kingdom  took  §1,580.G15,  but  in  the 
last  fiscal  year  that  amount  wa3  cut  to  §583,374.  Bra/.il  has  been 
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a good  steady  customer,  averaging  nearly  $1,000,000  a year,  while 
Mexico  has  averaged  $700,000.  Japan  was  a large  customer  once, 
but  last  year  took  only  $251,928.  In  the  line  of  heavy  electrical 
machinery,  the  conditions  change  somewhat,  and  Japan  proves  to 
be  our  “ best  buyer  ” with  an  average  of  $1,300,000  a year,  while 
British  North  America  took  about  $1,100,000  each  year,  and 
Mexico  just  a shade  less.  For  the  last  year  Japan  took  $1,175,208, 
or  $400,000  more  than  Mexico,  which  came  next.  The  demand 
from  the  United  Kingdom  declined  in  the  three  years  from 
$1,139,165  to  $608,146.  There  are  evidently  many  opportunities 
for  a marked  rally  as  well  as  for  an  increase  everywhere,  and  the 
improvement  in  the  world  trade  will  help  bring  this  about.  But 
more  will  depend  on  the  attitude  of  the  manufacturer  and  exporter 
and  his  enterprise  in  seeking  a market  for  many  lines  of  goods  not 
now  known  or  placed  abroad. 

That  concluding  sentence  is  just  what  we  feel  with  regard  to 
British  electrical  exports. 

Our  own  electrical  exports  have  been  steadily  advancing 
for  some  time  past  ; happily  we  are  not  recovering  from  a 
big  drop.  We  have,  indeed,  very  little  more  to  do  in  order 
to  reach  the  17|  million  dollars,  the  figure  of  the  American 
exports  in  190G-7,  before  the  fall  began.  As  a matter  of 
fact,  if  during  the  remaining  months  of  the  present  year  we 
continue  to  maintain  the  high  figure  of  the  last  few  months, 
we  shall  go  considerably  better  than  the  trans-Atlantic  total. 
Whatever  others  may  attain  to,  however,  is  nothing  to  us, 
we  must  continue  the  upward  tendency  of  the  export  curve. 
We  climbed  electrically  while  everybody  grumbled  about  bad 
trade,  surely  when  the  world  is  beginning  a great  revival  we 
must  climb  at  an  accelerated  pace.  Much,  in  the  words  of  our 
contemporary,  “ will  depend  on  the  attitude  of  the  manufac- 
turer and  exporter  and  their  enterprise.” 

{To  be  continued.) 


The  European  Electrical  Industry. — The  customary 

review  of  the  general  situation  of  the  electrical  industry  in  Europe 
is  contained  in  the  annual  report  which  has  been  issued  by  the 
Bank  fur  Elektrische  Unternehmungen,  of  Zurich,  for  the  year 
ended  on  June  30tb,  1909.  It  is  stated,  in  the  first  place,  that, 
contrary  to  the  exp<  ctation  associated  with  the  reduction  in  the 
rates  of  interest,  the  general  condition  of  business  during  the  year 
in  question  had  not  yet  perceptibly  improved.  The  uncertain 
political  circumstances  at  times,  and  the  difficulties  which  arose  in 
Germany  in  connection  with  the  carrying  out  of  financial  reform, 
were  not  without  influence  in  this  direction.  The  business  of  the 
transmission  of  power  was  not  stopped  in  its  development,  as 
electricity  opens  up  for  itself  a still  greater  introduction  by  the 
constant  improvement  in  the  production  of  power  and  in  the 
lighting  systems,  and  by  the  increasing  possibility  of  its  applica- 
tion. Unfortunately,  there  is  still  in  these  branches,  in  Germany 
and  Switzerland,  only  opportunity  in  a limited  degree  for  the 
financing  of  new  undertakings,  since  State  and  municipal  authorities 
always  consider  it  to  be  more  their  own  duty  to  provide  the 
advantages  of  electricity  for  their  citizans.  It  could,  however,  be 
easily  proved,  by  means  of  examples,  that  consumers  do  not  always 
derive  advantage  from  the  transfer  of  electricity  works  from  private 
to  public  working,  or  by  the  erection  of  State  or  municipal  works. 
The  question  of  electric  traction  next  receives  attention.  It  is 
pointed  out  that  as  almost  all  large  towns  have  been  equipped  with 
electrically-operated  tramways,  the  only  field  of  activity  sub- 
stantially left  open  is  the  provision  of  high-Bpeed  city  railways  of 
the  elevated  or  underground  type,  and  of  inter-urban  lines.  Several 
electricity  companies  have  in  recent  years,  and  at  great  sacrifice, 
introduced  electrical  working  on  State  railways,  and  proved  the 
superiority  of  their  systems  over  steam  locomotion.  But  the  hope 
entertained  from  this  circumstance,  that  the  schemes  worked  out  in 
the  meantime  would  be  realised,  has  hitherto  not  been  fulfilled,  as 
the  State  railways  do  not  regard  electric  traction  as  a compulsory 
necessity  so  long  as  the  unfavourable  financial  situation  imposes 
reserve  upon  them.  In  addition,  great  difficulties  are  placed  by 
the  authorities  in  the  way  of  the  granting  of  concessions  for  inter- 
urban  railways,  particularly  in  Germany,  owing  to  the  apprehension 
that  the  existing  State  railways  would  be  prejudicially  affected. 
The  report  concludes  by  stating  that  the  degree  of  employment  of 
the  manufacturing  companies  closely  associated  with  the  bank  was 
not  unfavourable  during  the  year,  but  in  general  complaints  were 
made  of  low  prices,  so  that  it  was  only  possible  to  obtain  suitable 
profits  by  a very  large  output  and  by  reducing  the  cost  of  pro- 
duction. 

Scottish  Trainway  Managers’  Meeting. — The  Scottish 

tramway  managers  had  a most  enjoyable  outing  at  Rothesay  last 
week.  Those  present  included  Mr.  Pilcher,  Aberdeen,  president, 
and  Mr.  Coutts,  Paisley,  secretary  of  the  Association.  The  visitors 
were  received  by  Mr.  A.  Robertson,  manager,  and  Mr.  H.  H.  Hill, 
resident  engineer  of  the  Rothesay  Tramway  Oo.,  and  were  shown 
over  the  local  dep3t  at  Pointhouse.  At  a meeting  held  sub- 
sequently, Mr.  Fisher,  tramway  manager,  Dundee,  read  a paper  on 
„ Trackless  Trolley  Systems,"  and  a discussion  followed  on  matters 
of  interest  to  the  profession. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


“Sarco”  Condenser  Leakage  Indicator. 

Messes.  Sandebs,  Rehdbbs  & Co.,  Ltd.,  of  108,  Fenchurch 
Street,  E.O.,  the  makers  of  the  device  mentioned  by  Mr.  S.  Bayntun 
in  our  last  issue  for  detecting  leakage  in  condensers  using  salt 
water,  have  sent  us  the  following  particulars  of  the  apparatus,  which 
is  shown  in  fig.  1. 

The  tester  is  connected  by  means  of  a small  pipe  to  the  air-pump 
discharge  pipe,  and  the  water  to  be  tested  is  allowed  to  fill  tank  2 
by  opening  valve  l.  Cock  4 is  then  slightly  opened  till  a fairly 
rapid  flow  of  drops  passes  into  tipping  beaker  10. 

All  solid  matter,  &c.,  liable  to  clog  the  cock  4 and  the  dropping 
tube  is  arrested  by  the  fine  ire  gauze  sieve  3,  which  is  placed  in 
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tank  2 between  inlet  and 
outlet.  Pipe  5 provides 
for  overflow,  and  the  water 
is  adjusted  by  valve  1 till 
a slight  overflow  is  ob- 
tained. By  this  means  a 
continuous  stream  of  water 
passes  through  the  appa- 
ratus, and  a continuous 
supply  of  sample  drops  is 
taken  off  by  cock  4. 

The  reagents  are -placed 
in  bottles  6 and  6 a,  and 
consist  of  silver  nitrate 
solution,  made  up  of  fixed 
strength,  viz : 4 2 grammes 
of  silver  nitrate  crystals 
(pure)  in  900  cc.  of  dis- 
tilled water,  and  potassium 
chromate,  of  any  con- 
venient strength,  it  being 
used  simply  as  a chemical 
indicator. 

The  reagents  are  adj  usted 
to  flow  through  the  drop- 
ping tubes  7 and  7a  by 
means  of  pinch  cocks  9 and 
9a,  till  a flow  of  1 drop  of 
each  reagent  to  about  20 
drops  of  water  is  obtained. 

(This  gives  a limit  of  about 
5 prainB  per  gallon  of  salt.) 

If  the  water  under  test 
is  not  saline,  a deep  red 
coloration  will  be  pro- 
duced on  the  mixing  of 
these  chemicals  with  the 
water  in  beaker  10,  as 
explained  by  “ Harbee  ” in 
our  issue  of  August  13th, 
due  to  the  formation  of 

silver  chromate,  which  is  of  a deep  red  colour.  If  any  sodium 
chloride  be  preeent,  silver  chloride  will  be  formed,  and  till  all  the 
sodium  chloride  is  acted  on  by  the  silver  nitrate  no  chromate  of 
silver  can  be  formed,  and,  therefore,  no  red  coloration,  silver 
chloride  being  white. 

The  beaker  10  is  pivoted  as  shown  in  the  small  detail  inset,  and  is 
balanced  by  weight  12,  so  that  it  will  tip  over  when  full  of  liquid. 
A small  stop-pin  11  ensures  its  tipping  the  right  way,  and  keeps  it 
in  the  correct  position.  When  the  beaker  tips  over,  its  contents 
are  thrown  into  dish  13,  and  down  the  waste  funnel  15. 

A supply  of  the  resulting  liquid  is  thus  always  in  13  for  inspection, 
light  being  thrown  through  it  by  means  of  ground  glass  16,  behind 
which  an  electric  lamp  may  be  placed. 

If  any  salt,  or  chloride,  above  the  deBired  limit  is  present  in  the 
water  under  test,  the  red  coloration  instantly  disappears,  and  a 
whitish  colour  is  produced  in  the  liquid  in  dish  13. 

The  apparatus  may  be  set  for  any  desired  limit  of  salt  by  adjust- 
ing the  flow  of  drops  of  reagent,  the  number  of  drops  of  Bilver 
nitrate  being  increased  in  proportion  to  the  limit  of  salt. 


Combined  Push-and-Pull  Switch-Fuse,  and  Lamp  Loch. 

Messes.  Wm.  Sahdebs  & Co.,  of  Falcon  Electrical  Works, 
Wednesbury,  send  us  particulars  of  their  new  combined  push-and* 
pull  ironclad  switch  and  fuse,  which  they  have  provisionally 
protected,  and  which  they  are  manufacturing  in  all  sizes  up  to 
500  amperes,  suitable  for  all  voltages  up  to  600. 

The  case  is  of  clean  iron,  carefully  lined  with  asbestos,  and 
suitably  bushed  for  the  cables ; it  is  also  so  arranged  that  it  can  be 
made  absolutely  gastight  and  watertight.  The  slates  are  screwed 
to  the  case,  and  non-combustible  dividing  partitions  extend  beyond 
the  maximum  break  position.  The  quick-make  and  quick-break 
action  is  extremely  Bimple,  and  is  achieved  by  means  of  two 
springs,  working  on  sliding  link  pieces,  supported  outwardly  from 
two  machined  slugs,  caBt  on  the  inside  of  the  lid,  and  in  the  centre 
by  means  of  a gun-metal  arm-piece  engaging  on  the  push-and-pull 
spindle.  The  switch  blades  are  fitted  with  two  quick-break 
parking  contacts,  and  are  arranged  to  operate  simultaneously  at  all 
dimes. 
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When  the  switch  is  closed  it  is  impossible  to  open  the  case  before 
the  circuit  is  broken,  and,  again,  it  is  impossible  to  dose  the  case  in 


BUSINESS  NOTES. 


Fig.  2.— Push-and-Pull  Switch-Fuse. 


which  the  switch  is  enclosed  until  the  switch  is  in  the  off  position. 
This  is  achieved  by  a very  simple  and  ingenious  arrangement. 

A New  Lamp  Lock. — Many  uBers  of  electricity  have  been 
troubled  by  the  removal  of  lamps,  (by  unauthorised  persons),  from 
holders  in  public  buildings,  railway  carriages,  works,  offices  and  the 
like.  To  prevent  this,  Messrs.  Sanders,  have  introduced  a simple 
lamp  lock,  which  at  a cost  of  2d  , will,  they  claim,  obviate  the  use|of 
costly  guard  fittings. 

By  using  the  shade  carrier  ring,  screwing  it  down  on  to  the  lamp 
lock,  as  shown  in  the  illustration,  the  lamp  is  practically  secure  from 
removal.  At  a small  extra  charge  the  lamp  lock  can  be  provided 


Fig.  3. — Lamp  Holdeb 
and  Lock. 


Fig.  4. — Lamp  Lock  in  position 
to  beceive  Lamp, 


with  a further  fixing  arrangement,  but  it  is  thought  that  the  lamp 
lock  without  any  extra  attachment  is  sufficient  for  all  ordinary 

purposes. 

It  will  be  noticed  that  the  lamp  lock  may  be  used  to  convert  any 
standard  shade  carrier  holder  into  a “ keyholder.” 

It  is  not  offered  as  a “keyholder,”  but  persons  who  do  not  mind 
turning  a lamp  in  its  socket  will  no  doubt  use  it  for  this  purpose. 

» There  are  many  cases  where  lamps  are  now  removed  from  sockets 
(spoiling  the  appearance  of  fittings  and  exposing  the  lamp  to  ritk 
of  breakage  or  lose  while  lying  about)  to  save  them  from  being  used 
when  wired  up  with  others  on  a switch,  and  in  these  and  many 
other  cases,  this  lamp  lock  will  find  a secondary  use, 


The  Lochgelly  Co.'s  Installation  : Water-Pnrifyinjc 

Plant. — In  our  article  on  the  above  installation  last  week,  on 
page  341,  we  illustrated  a water-purifying  plant,  which  we  are 
now  informed  is  a Simplex  plant,  supplied  by  Mr.  Wm.  Boby,  and 
is,  of  course,  distinct  from  the  purifying  plant  mentioned  in  the 


Simplex  Water-Purifying  Plant. 


article,  which  was  supplied  by  another  well-known  maker,  and 
installed  in  another  position.  The  Boby  Simplex  plant,  of  which 
a clearer  view  is  shown  herewith,  haB  a capacity  of  10,000  gallons 
of  water  per  hour,  and  utilises  exhaust  steam  for  heating  the 
softened  and  purified  water  before  feeding  to  the  boilers.  The 
water  in  question,  obtained  from  pit  or  river,  with  a total  hardness 
equivalent  to  2275  and  15  grains  per  gallon  respectively,  after 
treatment,  remains  with  25  and  275  grains  respectively.  We 
have  pleasure  in  drawing  attention  to  this  matter,  ju 

Woodeson  Water-Tube  Boilers. — We  understand  that 

some  large  and  important  orders  for  the  “ Woodeson  Patent  ” 
water-tube  boiler,  as  manufactured  by  Messrs.  Clarke,  Chapman 
and  Co.,  Ltd.,  have  recently  been  placed  with  the  firm,  some  of 
the  most  recent  being : — Three  large  boilers  for  Bury  Corporation ; 
one  large  boiler  for  the  Admiralty  ; four  large  boilers  for  the  new 
coke-oven  plant  for  Messrs.  Strakers  & Love,  making  the  sixth 
repeat  order  from  this  firm ; a large  boiler  for  the  Yorkshire  Electric 
Power  Co.,  this  being  a repeat  order,  due  to  the  success  of  a similar 
boiler  installed  in  that  station  during  the  early  part  of  this  year ; 
a further  repeat  order  (the  third)  for  two  large  boilers  for  the 
power  station  in  Naples ; also  orders  for  large  boilers  for  South 
Africa  and  Japan. 

Consular  Notes. — Sweden. — The  British  Consul  at 
Stockholm  reports  that  there  are  two  companies  in  that  city 
providing  means  of  communication  by  the  telephone  system.  One 
is  the  Riks  or  State  Telephone  Co.  with  wires  not  only  in  Stock- 
holm, but  throughout  the  length  and  breadth  of  Sweden,  and  con- 
nected also  with  Norway,  Denmark  and  Germany  ; the  other  is  for 
the  town  of  Stockholm  and  places  within  44  miles  as  the  crow  flies. 
Such  questions  as  telephone  rates,  number  of  subscribers,  and  so 
forth,  are  dealt  with  at  length. 

Later  in  his  report  the  Consul  states,  regarding  electrical 
smelting  of  iron  ore,  that  the  technical  practicability  of  smelting 
iron  ore  by  electricity  was  proved  some  years  ago.  A furnace 
which  has  been  erected  at  Domnarfvet  is  estimated  to  be  capable 
of  producing  about  3,000  tons  of  pig-iron  per  annum ; its  height 
is  only  about  7 metres  and  its  diameter  about  3 metres.  It 
is  claimed  that  the  product  is  of  excellent  quality ; sulphur 
is  almost  entirely  eliminated,  and  the  iron  freed  from  gas  and 
slag. 

The  British  Vice-Council  at  Lulea  reports  that  there  is  a proposal 
on  foot  there  to  have  the  Kiruna-Norwegian  frontier  railway 
electrified.  The  power  is  intended  to  be  taken  from  certain  large 
waterfalls  adjacent  to  the  railway.  Surveys  and  experimental 
work  are  now  being  carried  od,  and  it  is  rumoured  that  tenders 
will  shortly  be  invited  for  the  execution  of  the  necessary  electrical 
lines,  buildings,  &c. 

The  British  Vice-Consul  at  Skelleftea  reports  that  the  Ohrvikena 
Aktiebolag  has  contracted  with  the  town  of  Skelleftea  for  800  h p., 
and  the  Ytterstfors  Tiavaru  Aktiebolag  has  bought  2,300  ii.p. 
The  distance  from  the  electrical  works  to  Ohrviken  is  27  miles, 
and  to  Ytterstfors  31  miles.  All  the  machinery  for  both  these 
sulphite  millB  was  supplied  by  Swedish  firms.  The  contract 
between  the  town  of  Skelleftea  and  Ytterstfors  is  only  in 
force  during  one  year  as  to  the  quantity  of  2,300  h.p.  Each  year 
Skelleftea  has  tho  right  of  disposing  of  800  h.p.  of  this  2,300  if 
better  offers  are  received  than  that  at  present  from  Ytterstfors. 
The  total  horse-power  of  Skelleftea  town  electrical  works  is  at 
present  4,000  H.F.,  of  which  the  actual  town  uses  800  h.p.  for  its 
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own  purposes.  Still  there  are  more  waterfalls  belonging  to  the 
town  which  are  not  yet  used,  and  there  is  a plan  to  develop  these 
falls  to  give  to  the  town  at  least  4,000  h.p.  more. 

The  British  Vice-Consul  at  Hernosand  reports  that  a huge 
electric  power  station  has  been  built  at  PorsBe  by  Qraningeverkens 
Aktieholag,  transforming  the  power  from  the  waterfalls  of  the 
Paxa'fven  (one  of  the  important  branches  of  the  Angerrnan  River) 
into  ebctric  current  at  40,000  volts,  which  is  partly  transmitted  to 
toe  pulp  mills  at  Kramtors.  Farto  and  Svai  o at  a distance  of  about 
35  English  miles  Tne  pulp  mills  have  to  pay  for  the  power  they 
use  at  the  rate  of  72  kr.  (£4)  per  year  and  h-rse-power.  The  import 
of  coals  is  consequently  diminished  bv  this  arrangement.  In  the 
future  most  likely  a great  many  of  the  waterfalls,  favourably 
situated,  will  be  utilised  in  a similar  way.  The  Government 
railways  are  making  experiments  to  find  out  if  they  can  profitably 
adopt  electric  power  instead  of  steam  for  working  the  railways. 
The  power  at  Forsse  is  calculated  at  6,000  h p. 

China. — The  British  Consul  at  Canton,  in  a recent  report, 
states  that  the  electric  light  works  there,  built  by  the  Chinese 
Light  and  Power  Company,  of  Hong  Kong,  are  situated  at 
Ng  Sin  Moon  (South  Gate).  The  plant  is  up-to-date  in  every 
detail,  and  with  the  exception  of  an  engine,  is  of  British 
manufacture.  It  consists  of  three  Diesel  oil  engines  using  crude 
petroleum,  the  total  brake  horse-power  being  600,  five  steam 
engines  of  a total  brake  horse-power  of  730,  four  Babcock-Wilcox 
water-tube  boilers  burning  Japanese  coal,  and  one  Green’s 
economiser ; induced  draught  is  used,  and  Contraflo  and  Worthington 
condensers.  The  staff  consists  of  two  engineers,  one  main  superin- 
tendent, and  121  Chinese.  Electric  energy  is  supplied  to  Canton 
city  and  the  foreign  settlement  of  Shameen  by  means  of  overhead 
high-pressure  mains,  carried  on  iron  and  wooden  poles.  The  primary 
pressure  is  2 000  volts,  the  secondary  or  house  service  pressure  is 
100  volts.  The  current  is  alternating.  The  supply  in  Shameen  is 
continuous,  that  in  the  city  being  from  sunset  to  sunrise.  The 
number  of  consumers  connected  to  the  mains  is  2,809,  167  in 
Shameen  and  2,642  in  Canton  City.  The  total  number  of  8-c.p. 
(equivalent)  lamps  connected  on  March  1st,  1909,  was  26  510. 
There  are  in  addition  to  the  above  the  Canton  Arsenal,  smokeless 
powder  factory,  the  provincial  mint,  a paper  mill,  a cigarette 
factory,  several  shipbuilding  and  ship-repairing  yards,  the  railway 
works  at  the  termini  of  the  Canton  Kowloon,  Canton  Hankow  and 
Canton  Sanshin  lines,  and  the  new  river  building  now  in  course 
of  construction,  which  requires  steel  bridges  and  landing 
stages.  Lest,  however,  British  firms  take  the  trouble  to 
send  out  illustrated  catalogues  and  circulars,  the  Consul  states 
that  catalogues  as  such  are  useless,  and  that  the  only  way  to  obtain 
orders  is  to  follow  the  German  and  American  example,  and  send 
out  competent  men  who  will  find  out  exactly  what  the  Chinese 
want,  tell  them  exactly  what  they  can  supply  and  for  how  much, 
and,  in  short,  be  prepared  to  exercise  that  patience,  tact  and  busi- 
ness acumen  without  which  in  these  days  big  orders  are  not 
ob  ained  in  China.  British  manufacturers  are  too  often  content  to 
be  represented  by  merchants  in  China,  who.  however  witling  they 
may  be  to  push  their  wares,  have  not  the  time  to  devote  to  the 
business,  and  are  without  the  necessary  expert  knowledge.  The 
Consul  is  convinced  that  it  is  for  this  reason  that  so  many  large 
orders  for  railway  material,  &c.,  have  during  the  past  year  gone  to 
German  and  American  firms. 

Bosnia. — The  British  Consul  at  Saragevo  reports  that  Bosnia  is 
a land  rich  in  natural  resources,  but  it  suffers  from  want  of  capital. 
The  annexation  question  having  been  definitely  settled,  there  is 
now  no  longer  any  reason  why  speculators  should  hold  back. 
Bosnia,  moreover,  possesses  mineral  resources  and  water-power 
which  might  very  well  be  turned  to  account  in  the  electro-chemical 
industry.  Coal  is  present  in  sufficient  quantities  for  industrial 
purposes,  and  labour  is  cheap,  the  natives  being  intelligent  and 
well  fitted  for  manual  labour.  Much  of  the  present  poverty  might 
be  alleviated  it  there  were  plentiful  opportunities  of  work.  Rates 
and  taxes  stand  at  a much  lower  figure  than  elsewhere  in  Austro- 
Hungary. 

Uruguay. — The  British  Minister  in  Monte  Video,  in  a recent 
report,  states  that  a Marconi  wireless  telegraph  station  has  been 
established  on  the  beach  near  Maldonado.  Its  geographical  position 
is  latitude  34”  58'  lb" ; longitude  west  of  Greenwich  54°  56'  57". 
The  name  of  the  station  is  Punta  del  Este,  and  its  minimum  radius 
is  50 0 km.  (310  mile").  Last  year  a Special  Committee  was 
appointed  to  report  upon  the  question  of  instituting  a Government 
or  municipal  teleohone  service  ; they  have  recommended  the  insti- 
tution of  a national  telephone  service  with  underground  lines,  in 
accordance  with  planB  drawn  up  by  a British  engineer,  in  place  of  the 
present  overhead  wire  system,  and  a project  of  law  dealing  with  this 
question,  which  is,  however,  beset  with  certain  legal  and  equitable 
diffi  ulties  in  connection  with  the  existing  telephone  companies, 
has  been  submitted  to  the  Chambers  by  the  Government  Tne  cost 
of  the  proposed  work,  calculated  at  §1,050,000  (£212,706),  will 
probably  be  met  by  a loan  of  §1,500,000  (£319,149)  at  5 per  cent., 
and  1 per  cent,  redemption,  the  service  of  which  will  amount  to 
§90,000  (£19,149)  per  year.  It  is  not  expected  that  there  will  be 
tbe  slightest  difficulty  in  raising  this  loan,  as  the  Post  Office  surplus 
revenue  has  for  several  years  averaged  §90  000  (£19  149)  per  year, 
and  last  year  it  amounted  to  §115,924  (£24,664).  This  revenue  will 
only  be  under  contribution  during  tbe  time  of  construction  as  the 
telephone  service,  once  it  is  established,  will,  it  is  anticipated,  after 
deducting  50  per  cent,  for  expenses,  produce  an  income  of  §100,000 
(£21,276)  per  year.  The  electrification  of  the  tramwayB  of  Monte 
Vidoo,  which  has  been  carried  out  by  an  Anglo-American  firm  of  con- 
tractors, has  been  completed  after  nearly  four  years  of  work.  The 
contract  included  the  construction  of  82  miles  of  track,  tbe  supply  of 
215  c»rs,  and  the  building  of  powor  houses,  as  well  as  the  preparation 
pf  all  thg  engineering  plans  and  Hpeoifloatiotif),  The  engines 


have  been  supplied  by  a Birmingham  firm,  and  British  firms  sup- 
plied the  generators,  the  boilers,  and  all  the  cars,  and  it  is  fully 
recognised  that  the  contracts  have  been  most  efficiently  fulfilled. 

Costa  Rica. — The  British  Consul  at  San  Joto  reports  that  the 
Costa  Rica  Electric  Light  and  Traction  Co.  has  extended  its  tram 
line  in  San  Joed,  from  the  Pacific  station  to  Rio  Torres,  a‘>out  1 mile, 
and  is  l uildmg  a further  extension  to  Guadalupe  (2£  mile-)  This 
company  has  also  acquired  rights  for  a 5, f 0h-h  p.  hydro-electric 
poc-.-r  station  at  El  Brazil,  and  has  begun  w rk. 

Russia. — The  British  Consul  at,  Mos  ow  reports  that  the  whole 
of  the  work  of  the  concession  for  the  electrification  of  the  Mo-cow 
tramway  system,  to  be  paid  for  by  Moscow  city  bonds,  was 
virtually  in  the  hands  of  a British  syndicate,  which  was  to  have 
taken  over  this  loan  at  the  very  low  price  of  75.  Unfortunately 
this  very  valuable  concession  was  allowed  to  fall  through.  The 
requisite  funds  were  obtained  by  means  of  the  loan  raised  in 
London,  but  nearly  all  the  plant  for  the  electric  trams  has  now 
been  ordered  from  Germany.  Moreover,  this  contract  for  the 
construction  of  the  electric  trams  was  only  the  first  contract  the 
town  was  then  willing  to  hand  over  to  the.  British  syndicate — 
there  were  other  things  to  follow  which  would  have  been  even 
bigger. 

Private  Meeting.  — W.  P.  Theerman,  trading  as 

W.  P.  Theerman  & Co.,  electrical  engineers,  263,  Oxford  Row, 
Manchester. — The  creditors  of  the  above  were  called  together  last 
week,  when  a statement  of  affairs  was  presented,  showing  liabilities 
amounting  to  £6,006  16s.  4d.  The  claims  of  unsecured  creditors 
totalled  £5,237  4s.,  while  the  Palatine  Bank,  Ltd.  were  scheduled 
for  £761  2s.  4d.  There  were  also  contingent  liabilities  on  bills 
discounted  amounting  to  £57  2s.,  of  which  it  was  expected  that 
£8  10s.  would  rank  against  the  estate.  After  allowing  £151  Is.  fo 
preference  claims  the  aBBets  were  expected  to  produce  £6,836  8s.  2d. 
the  estate  thus  showing  an  apparent  surplus  of  £829  lls.  lOd.  The 
assets  were  as  follows:  Stock-in-trade  £570  4s.  2d.,  work  done  on 
contracts  in  hand  £1,018,  plant,  &c.,  at  New  Brighton  £436  16s.  10d., 
estimated  at  £350,  machinery  £500,  book  debts  £1,168  19s.  2d.t 
expected  to  produce  £1,150,  office  furniture  £50,  fittings,  &c.,  £75, 
cottages  at  Bradfoid  £1,700  (less  mortgage  of  £850)  £850,  shares  in 
Electric  Light,  Power  & Hiring  Co.  £750,  due  on  current  accounts 
£1,246  lfis.,  shares  in  Penrith  Electric  Supply  Co.,  Ltd.,  £165,  aDd 
shares  in  mill  £262  10s.  It  was  stated  that  with  the  exception  of 
one  or  two  small  amounts  for  cash  advanced,  the  whole  of  the 
liabilities  were  in  respect  of  trade  debts.  The  business  had  been 
in  existence  for  a number  of  years,  and  balance-sheets  were  pre- 
pared regularly.  In  December,  1906,  the  balance-sheet  disclosed 
a capital  of  £2,668,  and  by  October  of  the  following  year  the 
capital  had  increased  to  £3,589.  Ia  April  of  last  year  the  capital 
stood  at  £5,848,  while  in  O :tober  of  the  same  year  the  capital  had 
decreased  to  £3,270.  A balance-sheet  was  prepared  at  July  31st 
last,  and  this  showed  a capital  of  £1,400.  The  difference  between 
this  figure  and  the  amount  shown  in  the  statement  of  affairs  was 
accounted  for  by  the  various  amounts  written  off  the  assets. 
Between  January  and  October,  1907,  the  business  showed  a profit 
of  £2,390,  while  during  the  next  six  months  there  was  a profit  of 
about  £2  800.  Between  May  1st  and  October  31st  of  last  year,  the 
trading  resulted  in  a somewhat  heavy  loss.  Owing  to  creditors 
having  threatened  proceedings,  it  was  decided  that  the  debtor  should 
execute  a deed  of  assignment  to  protect  the  assets,  and  Mr.  Peter 
Gregson,  chartered  accountant,  Manchester,  and  Mr.  G.  E Corfield 
(Messrs.  Corfield  & Gripwell,  accountants),  London,  were 
appointed  to  act  as  joint  trustees.  The  creditors  decided  to  leave 
the  matter  in  the  hands  of  a committee  of  inspection.  The  com- 
mittee appointed  was  as  follows:  Henley’s  Telegraph  Works  Co., 
Ltd.,  Messrs.  Christy  & Lampitt,  Northern  Accessories  Co., 
Messrs.  Wright  & Wood  and  the  Sloan  Electrical  Co. 

Alamininm. — It  appears  that  the  proposed  syndicate 

of  French  aluminium  makers  has  not  yet  been  brought  into 
existence,  and  as  a consequence  the  question  of  the  renewal  of  the 
International  Convention  has  not  made  any  progress  down  to  the 
present  time.  The  French  companies,  however,  etill  expect  to 
arrive  at  a definite  agreement.  A provisional  understanding  was 
come  to  early  in  August,  prior  to  a conference  of  representatives 
of  the  makers,  but  certain  points  were  postponed  at  the  request  of 
one  of  the  companies  for  further  examination. 

Time  Recorders. — Among  recent  orders  booked  by  the 

International  Time  Recording  Co.  are  the  following: — Joseph 
Stubbs,  Mancbe-ter,  three  recorders;  Willans  & Robinson,  Ltd., 
Rugby,  10  recorders;  Bournemouth  Corporation,  eight  recorders; 
Joyce  & Co.,  Sydney,  five  recorders;  John  Russell  & Co,,  Ltd., 
Walsall,  four  recorders;  Kodak,  Ltd.,  Harrow,  three  recorders; 
Loders  & Nucoline,  Ltd.,  London,  two  recorders;  also  orders  for 
the  Corporations  of  Manchester,  Salford,  Huddersfield  and 
Bradford. 

Stolen  Lamps. — At  the  resumed  hearing  of  the  charge 

againBt  Withers  and  Brocklebank,  at  Manchester,  of  stealing 
tantalum  lamps,  the  former  was  sentenced  to  a month,  and  the 
latter  to  two  months'  imprisonment. 

Annnal  Sports. — The  members  of  tbe  Robertson  and 

Osram  Athletic  Club  held  their  fourth  annual  sports  on  Saturday 
last  on  the  grouud  of  tbe  Latymer  Upper  School,  Wood  Lane, 
Shepherd’s  Bush,  by  kind  permission  of  the  Governors.  Tbe 
entries,  which  numbered  just  under  400,  were  keenly  competed  for. 
The  relny  race  for  the  Wilson  challege  cup  was  again  won  by  the 
General  Electric  Co.  Athletic  Club,  “London,”  by  about  30yd. 
One  of  the  chief  items  of  the  day  was  the  Marathon  race,  from 
pmner  to  the  ground,  which  was  wbn  by  A.  Bailey,  in  l hour  and 
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15  minutes  33  seconds.  Another  interesting  item  was  the  tug-of- 
l.r  between  the  Osram  and  Robertson  Works,  which  was  won  by 
The  RoSn  Works  by  two  pulls  to  one.  Mr.  C.  Wilson,  Mr.  C J. 
TL>Vwrt°on  and  Mr.  E7  Q.  Sbeppsrd  officiated  as  judges,  and  the 
rarities  were  presented  by  Mrs.  C.  Wilson.  The  North  Middlesex 
Silver  Prize  Band  were  responsible  for  some  excellent  selections, 
and  also  for  mnsic  for  the  dancing  in  the  evening. 

Trade  Announcements.— The  address  of  the  Acces- 
sobixs  Manufacturing  Co.,  Ltd.,  is  11,  Dean  Street,  Soho,  W., 
instead  of  that  given  inadvertently  by  us  in  the  firm  s adveitise- 

Adams  & Co.  have  commenced  business  as  elec- 
trical and  mechanical  engineers,  at  Radcliff  Buildings,  89,  Clerken- 
®ell  Road,  E.C.,  and  they  desire  to  receive  manufacturers  cata- 
logs. and  lists  of  electrical  and  mechanical  accessories. 

Owi’u<r  to  the  continued  pressure  of  business  in  the  northern 
district,  the  Walsall  Electrial  Co.,  Ltd.,  have  increased  their 
vcommodation  in  Liverpool  by  taking  la-ger  offices  on  the  ground 
tear  in  Central  Chambers,  South  Castle  Street,  where  there  are 
convenient  and  roomy  stores  with  a good  entrance.  Their  old 
ainres  are  beiDg  fitted  up  as  a workshop  to  enable  them  to  carry  out 
repairs  more  promptly  than  could  be  done  if  these  were  sent  on  to 

their  Walsall  works.  , . 

Messrs.  Major  & Co.,  Ltd.,  of  Hull,  have  lately  extended  their 
varnish  department,  and  have  erected  a large  ferro- concrete  build- 
in,.  fitted  with  an  up-to-date  plant  for  the  manufacture  of  insu- 
lating vamishes  and  compounds,  acid  proof  and  other  enamels,  and 
similar  specialities  for  the  electrical  trades.  They  have  recently 
added  to  their  electrical  testing  plant,  and  these  additions 
enable  them  to  make  and  mature  larger  batches  of  tested 
varnishes  than  were  previously  possible,  and  to  meet  the  increased 
demand. 

Bankruptcy  Proceedings. — Hebbert  Shcttleiyorth, 

electrical  engineer,  Cross  Court,  Briggate,  L-eds.— The  first 
meeting  of  the  creditors  in  this  rase  was  to  have  been  held  last 
week  at  the  Official  Receiver’s  offices,  24,  Bond  Street,  Leed°,  but. 
no  creditors  attended,  and  the  matter,  therefore,  remains  with  the 
Ufficial  Receiver  as  trustee. 

Catalogues  and  Lists. — Messrs.  Haiyksley,  Mild 

and  Co  Ltd.,  Brightside  Boiler  Works,  Sheffield,  and  Queen 
Anne’s  Chambers,  Westminster.- Illustrated  circular  giving  par- 
ticulars of  the  “ Suckling  ” water-tube  boiler. 

Messbs.  A.  P.  Lunebebg  & Sons,  Liverpool  Road,  N.—  Illus- 
trated list  (S  20)  in  the  firm’s  ususl  style  containing  16  pages  of 
information  with  diagrams  of  movements  and  adaptations,  also 

prices,  &c,  of  their  “Duplex”  switches  with  central  cii 

B.  Bowell,  Terminus  Chambers,  Holbom  Viaduct,  E.C.— 
New  catalogue  giving  illustrations  and  prices  of  the  “ G.B.B.  ” 

silent  electric  clocks.  . T.  , 

Messrs.  Archibald  J.  Wbtght,  Ltd.,  Leyton  Green  Road, 
N.E.— 32-page  price  list,  with  illustrations,  of  a variety  of  electric 
supplies  for  bell,  telephone,  and  light  installations. 

The  Globe  Electric  Co.,  Ltd.,  11,  Farringdou  Avenue,  E C.— 
New  16  page  pamphlet  (K  11),  in  which  are  contained  full  descrip- 
tive notes  with  tabular  particulars  as  to  sizes,  prices,  weights,  &c., 
of  the  “Santoni”  flame  lamps  for  street  and  Bhop  lighting,  the 
« Sintoni  ” single  and  doable  enclosed  arcs,  inverted  open,  type 
lamps,  <fec.  The  lamps  can  be  seen  under  working  conditions  in  the 

Bhow-rooms  of  the  firm.  _ . * 

Messbs.  Ludw.  Loewe  & Co.,  Ltd.,  30  and  32,  Farringdon 
Road  EC.— 8-page  pamphlet  with  fine  half-tone  illustrations  and 
specified  description  of  a 34-in.  vertical  boring  and  turning  mill 
built  by  the  Colburn  Machine  Tool  Co.,  of  America,  for  whom  the 

firm  are  the  sole  British  agents. 

Messrs.  Adnil  Electric  Co.,  Ltd.,  Adml  Building,  Artillery 
Lane,  E.C.— 20-page  catalogue  (section  O)  giving  in  tabular  form 
prices,  code-words  and  catalogue  numbers  of  bayonet. cap,  Edison 
screw,  and  magnetic  lampholders,  hand  lamps,  water  tight  fittings, 
wall  rosettes,  and  shade-holders. 

Messbs.  Aron  Electricity  Meter,  Ltd,  80a,  Salusbury  Road, 
KilburD,  N.W.— 8-page  pamphlet  (No.  9)  containing  an  illustrated 
description  of  the  Aron  maximum  demand  indicators  lor  d.c. 

and  a.c. 

Mr.  James  Hendry,  Laminated  Leather  Works,  Bridgeton, 
Glasgow.-  24-page  illustrated  pamphlet  giving  full  particulars  of 
Hendrj ’s  patent  laminated  leather  belting. 

Messbs.  J.&H.  Gbeveneb,  Eldon  Street  House,  E.C.— Something 
quite  original  in  the  way  of  a publicity  folder  has  been  issued  to 
draw  attention  to  the  *'  Arcoflame”  intense  flame  arc  lamp.  That 
this  lamp  is  “ matchless  ” for  outdoor  lighting  is  impressed  upon 
the  unsuspecting  recipient  by  the  front  cover,  which  carries  a real 
"special  Virginian”  cigarette  above  an  imaginary  empty  match 
box.  We  are  not  sure  'whether  that  cigarette  is  intended  to  be 
smtked. 

Messrs.  Eyquem's  Patents,  10,  Dean  Street,  Oxford  Street, 
W.— Price  leaflet  of  accessories  and  engines  for  model  aeroplanes, 
including  sparking  plugs,  turn  buckles,  wire  clamps,  sockets  and 
holders  in  aluminium. 

Union  Electric  Co.,  Ltd.,  Park  Street,  Southwaik,  S.E.— New 
20-page  list  (No.  6,012)  of  low-tension  switchgear,  the  manufactures 
which  are  described  and  well  illustrated,  including  single  and 
double-throw  knife  pattern  main  switches,  laminated  brush  main 
switches,  change-over  switches,  porcelain  handle  switch  fnses, 
ironclad  house  service  fuse  boxesand other  lines.  Special  attention 
should  be  directed  to  distribution  boards  in  caBt-iron  boxes,  5 to  10 
amperes,  tor  Bmall  lighting  circuits,  and  power  distribution  boards 
in  water-tight  cast-iron  boxes  for  three-phase  circuits,  for  pressures 


up  to  600  volts.  Tahulated'lsizes,  list  numbers  and  prices  are 

cleariy  set  out.  . 

The  Fuller  & Johnson  Manufacturing  Co.,  Madison,  Wis., 
U.S.A.— Descriptive  price  leaflet,  relating  to  their  diaphragm 
bilge  pump  outfits.  „ . 

The  Jandus  Arc  Lamp  and  Electric  Co  , Ltd.,  Hartbam  Road, 
Holloway,  N. — New  arc  lamp  catalogue.  This  has  been  entirely 
rearranged  for  easy  reference,  and  forms  a very  complete  list. 
Special  attention  is  devoted  to  the  new  regenerative  flame  lamp, 
and  full  details  are  given  of  the  firm's  ordinary  enclosed  lamps, 
photographic  lamp9,  colour-matching  lamps,  and  a variety  of  arc 
lamp  accessories.  The  front  cover  bears  an  effective  coloured 
representation  of  the  Jandus  lamp.  The  book  is  finely  produce  , 
generously  laid  out  and  copiously  illustrated.  It  contains  a grea  . 
deal  of  information  which  will  be  useful  to  lamp-users  and  lighting 
engineers.  Copies  of  tbe  catalogue  may  be  obtained  on  application 
to  the  Hartham  Woiks,  which  is  now  the  firm's  only  address. 

Book  Notices. — Dictionary  of  Chemical  and  Metallur- 

gical Material.  New  York:  Electrochemical  and  Metallurgical 

'industry.  1909.  Price  50  cents.— This  is  a directory  of  the  adver- 
tisers in  the  journal  above-mentioned,  giving  concisely  particulars 
of  their  products ; the  latter  are  arranged  in  alphabetical  order, 
classified  and  cross-indexed.  Part  I includes  machinery  and 
• material,  Part  II  measuring  instruments  and  laboratory  supplies, 
and  Part  III  is  a professional  directory.  Tbe  book,  now  first 
issued,  should  prove  very  useful. 

We  have  received  a copy  of  the  first  number  of  Metal  Industry , 
a new  sixpenny  paper  devoted  exclusively  to  the  non-ferrous  metal 
trades,  which  is  being  published  by  tbe  Louis  Cassier  Co.,  Ltd., 
of  33,  Bedford  Street,  London,  W.C.  The  paper  is  associated  with 
a paper  of  the  same  name  in  tbe  States,  of  which  it  will 
English  edition,  and  the  August  issue  contains  a good  deal  of 
interesting  matter.  . , 

“ Hydro-electric  Developments  ard  Engineering.  By  F.  Koester. 
New  York  : D.  van  Nostrand  Co.  London:  A.  Constable  & Co., 
Ltd.  1909.  Price  21s.  net.  . „ _ , 

-Examination  Questions  in  Electrical  Engineering.  London: 

S.  Rentell  & Co.,  Ltd.  1909.  Price  Is.  net.  , T _ . „ 

» Rules  and  List  of  Membprs  of  the  Iron  and  Steel  Institute. 
London : The  Institute.  19C  9.  Price  Is. 

Dissolutions  and  Liquidations.— W.  McLachlan 

and  Co  , Empire  Works,  Wortley  Road,  Armley,  Leeds,  e-gineers 
and  suction  plant  makers. — Messrs.  W.  McLachlan  & E.  K.  Green 
have  dissolved  partnership.  Mr.  Green  attends  to  debts  and  con- 
tinues the  business. 

Generators,  Ltd. — A meeting  is  to  be  held  at  Duchy  Chambers, 
Clarence  Street,  Manchester,  on  October  4th,  to  hear  an  accounts  of 
the  winding-up  lrom  the  liquidator,  Mr.  G.  B.  Murgatroyd. 

Franco. — Tbe  Compagnie  Framjaise  pour  Exploitation 

de9  Precedes  Thomscn-Houston,  of  Paris,  has  acquired  tbe  accumu- 
lator works  and  business  at  Neuilly,  of  the  Compagnie  Francaise 
des  Accumulateurs  Electriques  Union. 

Annual  Oniiogs. — At  ClactoD -on-Sea,  on  Saturday 

last,  in  glorious  weather,  the  staff  and  employes  of  Messrs.  Siemens 
Bros.’  lamp  department  held  their  annual  beanfeast.  The  party 
left  Liverpool  Street  by  an  early  train,  arriving  at  Clacton  at  about 
9.30  a.m.  Luncheon  was  provided  at  the  Clacton  Palace,  on  the 
South  Cliff,  where  the  party  numbered  upwards  of  200  employ 6«. 
During  luncheon  the  orchestra  of  the  Palace  played  selections,  and 
after  the  disappearance  of  the  main  items  of  the  menu,  tbe  com- 
pany were  enteitained  with  songs,  &c.  Mr.  Bai field,  manager  of 
the  sales  department,  was  unable  to  be  present,  and  the  toast  of 
“The  Kindred  Firms”  (Messrs.  Siemens  Bros.  & Co.,  and  Messrs. 
Siemens  Bros.  Dynamo  Woiks,  Ltd.),  was  proposed  by  Mr.  W.  H, 
Le  Marechal  (the  works  manager),  in  a few  well-chosen  words. 
This  was  seconded  by  Mr.  A.  B.  Holmes,  who  also  proposed  a vote 
of  thanks  to  the  Committee. 

South  African  Electrical  fable  Contracts.— 

Commercial  Intelligence  says  that  the  general  manager  of  the 
Central  South  African  Railways  “has  invited  tbe  representatives 
of  English  and  foreign  manufacturers  in  the  Transvaal  to  meet  him 
with  a view  to  coming  to  an  agreement  in  regard  to  tbe  form  in 
which  tenders  for  electrical  goods  should  be  invited.  Certain 
manufacturers,  we  understand,  are  precluded  from  tendering  on  the 
present  specifications.” 

Victoria  and  Albert  Museum.— In  our  article  last 

week  we  drew  attention  to  the  good  insulation  tests  obtained  on 
the  new  electrical  installation  at  the  Museum.  We  are  now 
informed  that  while  Messrs.  W.  T.  Glover  k Co.,  Ltd.,  as  stated, 
supplied  the  paper-insulated  main  cables,  tbe  whole  of  tbe  wiring 
was  carried  ont  with  2.500-megobm  grade  rubber-insulated  cables 
made  by  the  Liverpool  Electric  Cable  Co.,  Ltd.,  who  supplied 
for  the  Museum,  through  Messrs.  T.  Claike  & Co.,  something  like 
40  to  50  miles  of  cable. 

Popularising  “ Metfil  ” Lamps.— In  a recent  issue 

of  the  Daily  Mail  a striking  advertisement  of  Royal  Ediswan  lamps 
occupied  Uie  front  page  of  that,  paper.  Tbe  advertisement  is  of 
particular  interest  to  tbe  electrical  trades,  inasmuch  ns  the  name 
and  address  of  the  Edison  & Fwan  Co.  was  not  given.  Naturally 
tho°e  induced  by  this  advertisement  to  buy  Ediswan  "Metrils” 
will  he  compelled  to  go  to  the  electrician  from  whom  they  usually 
purchase  their  electrical  sundries,  and  not  direct  to  the  manufac- 
turer. This  will  doubtless  appeal  to  the  contractor  ftnd  retail 
trtrder, 
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LIGHTING  and  POWER  NOTES. 


Beckenham. — A L.G.B.  inquiry  has  been  held  into  the 
application  by  the  U D C.  for  sanction  for  a loan  for  £741 
for  the  purposes  of  the  electricity  undertaking  and  for  the  pro- 
v.sion  of  a clinker  crusher  for  dealing  with  the  clinker  from  the 


Bolton.  At  a meeting  of  the  Electricity  Committee 
held  on  August  26Lh,  the  borough  ergineer  was  instructed  to 
prepare  an  amended  plan,  and  submit  a scheme  for  a proposed 
railway  siding  to  the  electricity  works. 

Brazil.  The  cotton  mill  of  the  Fabrica  Alianca,  in  Rio 
de  Janeiro,  and  the  Bangu  Cotton  Mills,  at  Bingu,  17  miles  away 
are  being  equipped  with  electric  motors,  the  first-named  concern 
#i12nnCOntraCteJd  lor  the  snPP1y  of  electrical  energy  to  the  extent 
of  1 70°  H.R,  and  the  latter  for  900  h.p.,  from  the  Rio  de  Janeiro 
■Light  and  Power  Co. 


. Bnrslem.— A L.G.B.  inquiry  was  held  on  Thursday  last 
rnto  the  application  of  the  T.C.  to  borrow  £7,535  for  the  extension 
of  the  electricity  works.  The  following  are  the  details  of  the 
proposed  expenditure:  Condenser,  £1,200;  foundations,  £200- 
600  kw.  set,  £3,155;  foundations,  £300;  switchgear,  £100  : 
buildings,  £1,000;  boiler,  £1,400;  settings,  £200;  total,  £7  535 
ihere  was  no  opposition  to  the  application. 

Barton-on-Trent.— On  August  25th  a L.G.B.  inquiry 
was  held  into  the  application  of  the  T.C.  for  a loan  of  £4,000  for 
E.L.  purposes,  £1,800  being  for  mainB,  £1,100  for  feeders,  £650  for 
services,  £3)0  for  transformers,  and  £100  for  switchboard  instru- 
ments. There  was  no  opposition. 


Canada. — The  city’s  experts  promise  that  the  laying  of 
the  conduits  in  connection  with  the  Toronto  electric  distribution 
plant  will  be  completed  by  November  15th,  or  by  the  time  the 
Hydro-electric  Power  Commission  expects  to  deliver  energy  from 
Niagara  Palls  in  competition  with  the  Electrical  Development  Co 
The  contracts  for  the  remaining  eight  transformer  stations  in  con- 
nection with  the  building  of  the  Government  power  transmission 
line  have  been  awarded  by  the  Hydro-electric  Commission  — 
Standard. 


Continental  Notes.-— Holland. — Application  has  been 

made  to  the  authorities  of  the  province  of  North  Brabant  for  a con- 
cession to  establish  a large  central  electricity  generating  station 
* tt  e SU?E  ? °^electoical  energy  for  lighting  and  power  purposes 
at  Hoorn,  Enkhuizen,  and  other  towns  in  the  district. 

Cumberland  Power  Sebeme.— According  to  the 

Financial  Times , negotiations  are  proceeding  between  the  Elec- 
trical Co.,  Ltd,  London,  and  West  Cumberland  Power  Distribution 
Co.  with  the  object  of  acquiring  all  the  rights  of  the  latter  and 
erecting  large  electrical  works,  the  site  of  which  is  that  of  the  old 
North-  Western  works,  on  the  north  side  of  Workington.  Mr.  G.  R. 
Beith  is  acting  in  the  matter  for  the  El  ictrical  Company,  and  Mr 
J.  Paterson,  Workington,  for  the  Distribution  Company. 

Fife —The  Fife  Electric  Power  Co.  has  decided  to  install 
a 2,000-h.p.  turbine  set  in  the  works  at  Townhill,  the  result  of 
which  will  be  that  the  plant  will  be  doubled.  At  present  the  com- 
pany is  laying  cables  in  Dunfermline,  and  it  is  understood  that  it  . 
has  decided  to  continue  the  overhead  cable  from  the  station  at 
Cowdenbeath  right  into  Lumphinnans  and  Locbgelly,  the  extension 
being  for  power  purposes. 


Bastings.— A L.G.B.  inquiry  was  held  on  August  25th 

into  the  application  of  the  T.C.  for  a loan  of  £1,002  for  trans- 
formers, and  £1,100  for  electricity  purposes,  viz.,  a high-tension 
main  as  a duplicate.  There  was  no  opposition. 


Japan. — Advices  from  Japan  show  that  two  new  branches 
(*■«•»  the  Bureaus  of  Electricity  and  Postal  Deposits)  have  been 
added  to  the  Japanese  Departmentof  Communications.  The  estab- 
lishment of  the  former  Bureau  was  necessitated  by  the  rapid 
extension  of  electrical  enterprises  in  the  Island  Kingdom. 

London. — Fulham. — The  electrical  engineer  has  reported 

on  the  necessity  of  extending  the  boiler  plant  owing  to  the  con- 
tinued increase  in  the  output.  He  writes  that  as  regards  the 
engine  room  the  present  capacity  of  the  plant  is  2,950  kw  which 
alter  allowing  for  reserve  the  largest  plant,  is  1,950  kw  , assuming 
no  repairs  are  in  progress,  and  also  subject  to  the  whole  of  the 
condensing  apparatus  working  perfectly.  In  the  event  of  a failure 
of  the  water  supply  either  from  internal  causes  or  from  extremely 
low  tides  in  the  Thames,  the  capacity  would  be  reduced  to  1 350 
kw.,  which  is  insufficient  to  meet  even  the  output  of  last  year  ' As 
regards  boiler  capacity  there  was  a total  evaporative  capacity  of 
92,000  lb.  of  water  per  hour;  18,000  lb.  was  put  down  as  the 
destructor  capacity,  and  varied  with  the  condition  of  the  refuse 
and  at  Christmas  or  during  a heavy  Bnowfall  no  steam  can  be 
obtained  from  this  source.  He  estimated  the  balance  available  for 
use  at  78,000  lb  if  refuse  was  available,  and  60,630  lb.  in  case  of 
snowfall  or  holidays,  when  no  refuse  was  available.  The  engineer 
went  on  to  say  that  the  very  lowest  figure  they  required  was  an 
ovnporativo  capacity  of  117,000  lb.  per  hour.  Two  yoars  ago  he 
took  up  tho  matter,  but  the  introduction  of  metallic-filament  lampB 
upset  the  calculations,  and  it  was  docided  to  take  the  risk  and 
await  further  developments.  It  was  found  now,  however,  that  in 
spite  of  metallir.fliRment  lamps  the  output  was  still  growing 


rapidly,  and  the  department  had  to  faoe  an  extension  of  plant 
immediately,  especially  as  regards  boilers.  The  Electricity  Com- 
mittee approved  of  the  foregoing  report.  Quotations  were  accord- 
ingly obtained  for  the  work,  and  the  Committee  provisionally 
accepted  the  tender  (the  lowest  received)  of  the  Stirling  Boiler  Co., 
at  £2,377.  It  further  conditionally  placed  an  order  with  the  Under- 
feed Stoker  Co.,  Ltd.,  at  £556,  for  two  underfeed  stokers.  The 
electrical  engineer  is  to  carry  out  the  remainder  of  the  work. 

Merihyr  Tydfil. — The  Lighting  Committee  of  the  T.C. 
has  provisionally  accepted  the  oiler  of  the  Electric  Traction  and 
Lighting  Co.  for  public  lighting  at  Merthyr  Vale  and  Aberfan,  to 
which  places  the  mains  are  to  be  extended. 

South  Africa. — The  Far  East  Rand  mines  of  the 
Anglo-French  Esploration  group  is  reported  to  have  decided  not 
to  purchase  power  from  the  Victoria  Falls  Power  Co  , but  to  erect 
its  own  central  electric  power  station  at  the  New  Kleinfontein 
dam.  The  mines  to  draw  their  supplies  from  the  new  station  will 
include  the  Benoni  Consolidated,  Boksburg,  Apex,  Rand  Klip  and 
New  Kleinfontein.  Steam  turbines  will  be  the  form  of  prime  movers 
to  be  employed,  and  compressed  air  will  be  generated  at  each  mine 
from  electric  compressors  fed  from  the  central  station  .—Commercial 
Intelligence. 

Stourbridge. — At  last  there  is  a prospect  of  the  electric 
light  being  placed  within  the  reach  of  consumers  resident  in  High 
Street,  Coventry  Street,  Market  Street  and  New  Road.  The  laying 
of  the  mains  and  the  connections  is  to  be  commenced  immediately5, 
and  it  is  anticipated  that  in  the  course  of  six  weeks  the  work,' 
which  has  been  taken  in  hand  by  the  Midland  Corporation  Electric 
Supply  Co.,  will  be  completed.  It  may  be  remembered  that  the 
Urban  District  Council  obtained  the  lighting  order  several  years 
ago,  but  did  not  put  it  in  force — having  meanwhile  found  a suffi- 
ciently good  speculation  iD  the  gas  undertaking— and  the  order 
was  subsequently  leased  to  the  company  now  carrying  it  into 
operation. 

Thames  Electric  Launches. — Our  contemporary,  the 

Motor  Boat,  in  its  notes  on  the  Thames,  says:  “ The  electric  launch 
still  holds  its  own  for  hiring  purposes,  the  large  fleet  that  has  been 
on  the  river  for  many  years  presenting  still  as  up-to-date  an 
appearance  as  when  it  was  first  put  into  commission.  Having 
been  well  maintained,  it  is  small  wonder  that  these  boats  are  still 
prime  favourites  with  week-end  or  Sunday  parties  from  town. 
There  is  no  doubt  that  when  a trip  of  more  than  one  day’s  duration 
is  contemplated,  the  motor-launch  is  more  convenient  than  the 
electric  launch,  but  for  a Bingle  day,  when  the  distance  to  be 
covered  is  not  great,  the  electric  boat  is  well  suited  to  the  require- 
ments of  a party  that  is  not  entirely  composed  of  motoring 
enthusiasts.” 

Trowbridge. — The  U.D.C.  has  decided  to  oppose  the 

application  of  the  Western  Electric  Distributing  Corporation  for  a 
prov.  order  for  electric  light.  Under  a previous  order  which  lapsed, 
the  Corporation  went  so  far  as  to  lay  cables  in  the  town. 

L.S.A. — Recent  American  papers  refer  to  the  extended 

application  of  electrical  power  in  New  England  textile  mills. 
Some  40  mills  now  possess  some  98,000  h.p.  of  steam  turbine  plant 
for  driving  or  producing  power  for  factory  use;  a year  ago  the 
figures  were  22  mills  and  41,000  h.p.  The  General  Electric  Co. 
has  16  mills  to  its  credit,  with  49,500  h.p.  installed;  the  Westing- 
house  Co.,  13  mills  and  15,000  h.p.  ; and  Allis-Chalmers,  11  mills 
and  23,450  h.p,  A large  proportion  of  the  above  as  also  of  water- 
generated power  is  utilised  electrically,  as  some  175,000  h.p.  of 
motors  are  installed  in  New  England  mills. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Corporation  Electricity  Committee  last 

week  discussed  the  question  of  the  arbiter’s  award  between  the 
Suburban  Tramways  Co.  and  the  T C.  The  position  taken  up  by 
the  company  was  that  the  reference  to  the  arbiter  was  to  fix  the 
charge  for  energy  at  so  much  per  unit  supplied,  whereas  the 
arbiter  6xed  the  price  upon  the  maximum  demand  system,  makiDg 
a standing  charge  per  annum  of  £900,  and  in  addition  to  that  a 
charge  of  Ad.  per  unit  supplied.  This  award  the  company  holds 
to  be  ultra  vires  on  the  part  of  the  arbiter,  and  it  declines  to  abide 
by  it.  The  Corporation’s  contention  is  that,  while  it  does  not 
admit,  that  the  award  is  outside  the  reference,  the  company’s  agent 
acquiesced  in  the  finding  of  the  arbiter,  and  was  now  barred  from 
taking  exception  to  it.  A Sub-Committee  was  appointed  to  in- 
vestigate the  facts  before  the  Committee  should  decide  whether  it 
should  maintain  the  validity  of  the  award  or  otherwise.  At  the 
same  meeting  a report  was  submitted  showing  the  flat  rates  for 
electricity  which  would  produce  a revenue  similar  to  that  obtained 
for  the  past  year.  This  question  was  postponed. 

Mexico. — The  recent  floods  at  Monterey,  whereby  some 
£4,000,000  damage  has  been  done  and  many  lives  lost,  also  resulted 
in  the  temporary  abandonment,  of  the  electric  tramwayB  and  light- 
ing through  out  the  city.  The  Monterey  Railway,  Light  and  Power 
Co.  is  a British  owned  concern, 

(OonUnu.H  on  pngt  386.) 


the  design  and  performance  of  the  a.e.g. 

STEAM  TURBINE  PLANTS. 


The  rapid  increase  in  the  number  and  sizs  of  steam  tumine 
dints  both  for  electrical  and  for  steamship  work,  turned 
out  during  the  last  few  years  by  the  A.E.G.,  who  are 


Fig.  1.— Standard  1,000-kw.  Turbo  Generator  of  the 
Elektrizitats  Gesellschaft. 

represented  in  this  country  by  the  Electrical  Co.,  Ltd., 
his  led  to  a large  extension  of  their  works  in  Berlin. 
This  extension  includes  a large  boiler  house  capable 
of  supplying  about  130,000  lb.  of  steam  per  hour,  a 
central  condensing  plant  as  well  as  a number  of  separate 
condensers  for  use  in  testing  the  larger  turbines,  and  test 
beds  capable  of  accommodating  a number  of  turbine  sets  at 
one  time.  On  one  occasion,  for  instance,  the  following  sets 
were  simultaneously  erected  on  these  testing  beds : a 7,500-ks\. 
turbo-alternator,  an  800-KW.  one,  two  separate  1,600-kw. 
sets,  a 1,250-kw.  one,  a 600-kw.  one,  a 4,500  KW.  one, 
and  four  small  150-kw.  direct-current  turbo  sets. 

The  loading  of  these  sets,  as  far  as  turbo-dynamo3  or 
a ternators  are  concerned,  is  accomplished  by  means  of  water 


these  cases  the  outputs  are  measured  either  by  balance 
weights  or,  as  a check,  by  means  of  a torsion  device  which 
can°be  inserted  between  any  turbine  and  the  water  brake  it 
is  driving. 

The  A.E.G.  turbine  is  of  the  Impulse 
type,  and  has  a number  of  pressure 
steps  combined  with  a number  of  speed 
steps.  Some  four  years  ago  the  A.E.G. 
brought  out  their  1,000-kw.  turbine, 
running  at  3,000  R.p.m.,  and  although 
this  speed  was  considered  high  at  the 
time  for  such  an  output,  no  fewer  than 
150  sets  of  this  one  type  (see  fig.  1) 
have  already  been  constructed  or  are  at 
presen  t under  construction . The  general 
tendency  of  turbine  design  has  been 
towards  the  use  cf  higher  speeds,  or,  in 
other  words,  towards  obtaining  greater 
outputs  at  a given  speed.  To  obtain  equal 
efficiency  at  low  speeds  involves  the  use 
of  increased  material  and  greater  cire 
in  construction,  and  the  difference  is 
especially  marked  when  the  permissible 
speeds  are  widely  apart,  as,  for  instance, 
Allgemeine  in  the  case  of  50-cycle  alternators,  where 

no  speed  between  3,000  revs,  per  min. 
(two  pole3)  and  1,500  revs,  per  min. 
(four  poles)  is  possible.  The  maximum  output  of  a turbine 
for  a given  speed  is  determiaed  by  the  possible. (outlet 
area  for  the  steam  leaving  the  low-pressure  wheel,  and 
this  point  can  only  be  satisfactorily  settled  by  a close  con- 


Fig.  2.— Steam  Consumption  Curves  for  2,500-kw.  A.E.G. 

Turbine. 

and  wire  resistances,  and  convenient  connecting  boards  and 
leads  are  provided  for  coupling  these  to  the  various  machines 
and  measuring  instruments.  In  order  to  save  power,  the 
temperature  tests  on  alternator  sets  are  often  carried  out  by 
loading  one  machine  on  another  with  idle  current.  To  the 
case  of  marine  turbines,  or  others  not  fitted  with  electric 
generators,  water  brakes  are  used.  A series  of  these  is  pro- 
vided, the  largest  of  which  can  absorb  over  12,000  h.p.  at 
350  r.p.m.,  and  the  smallest  100  h.p.  at  3,000  R.p.m.  In 


Fig.  3. — Showing  Governor  and  Automatic  Control  for 
Nozzles. 


sideration  of  the  maximum  permissible  peripheral  speed  and 
the  length  of  blade  suitable  for  a given  type  of  wheel.  In 
the  A.E.G.  turbine  the  design  of  every  part  has  been  so 
carefully  chosen  that  a peripheral  speed  of  150  m.  per  second 
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(29,500  ft.  per  minute)  is  permissible  whilst  retaining  a 
factor  of  safety  as  high  as  8 or  10.  This  is  possible  only 
because  of  the  use  of  nickel  steel,  and  because,  in  turbines, 


arrangement  shown  in  fig.  3,  with  specially  shaped  cams 
operating  the  several  valve  spindles,  has  been  adopted  with 
success.  The  chief  difficulty  met  with  is  the  fact  that  even 


Fig.  4. — Section  through  Low- Speed  Tubbine  Blading. 


Fig  5 —Section  thbough  Rotor  Magnets. 


the  stresses  are  steady  (uni-directional)  and  not  pulsating,  as 
in  the  case  of  reciprocating  engines. 

In  the  lower-speed  turbines  the  blades  are  formed  with  a 
T-shaped  foot,  but  in  all  the  3,000-r.p.ji.  turbines  the  blades 
are  dovetailed  into  the  solid  nickel-steel  wheel  rim.  The 
blades  are  separated  by 
distance  pieces,  also 
dovetailed  in.  The  outer 
binding  ring  is  merely 
used  as  a covering,  and 
his  little  to  do  with  the 
support  of  the  blades. 

In  all  sizes  of  the 
A.E.6.  turbine  the  high- 
pressure  section  has  twro 
or  three  rows  of  blades 
— i e.,  for  each  pressure 
step  there  are  several 
speed  steps.  The  use 
of  several  rows  of  blades 
ia  this  way  results  in 
the  steam,  as  it  leaves 
the  inlet  nozzle,  having 
■a  much  higher  speed 
than  the  peripheral 
speed  of  the  turbine 
wheel,  the  steam  speed 
being  four  to  five  times 
as  great  in  the  case  of 
two  rows  of  blades, 
and  six  to  seven  times  as  great  in  the  case  of  three  rows  of 
blades.  This  relatively  high  speed  of  the  steam  was  at  one 
time  expected  to  increase  the  rate  of  wear  of  the  blades,  but 
this  is  not  found  to  be  the  case.  In  fact,  when  the  con- 
densed water  is  re-used  for  feed  water,  as  is  the  case  with 
surface  condensation,  no  wear  cm  be  detected  after  several 
years’  work.  Impure  or  acid  steam,  however,  is  more  harm- 
ful to  turbines  than  to  reciprocating  engines,  because  of  the 
absence  in  the  former  of  the  protecting  coat  of  oil  which 
•exists  in  the  cylinders  of  the  latter.  The  fact  that  so  little 
wea*  occurs  in  the  turbines  also  enables  highly  superheated 
steam  (up  to  about  350°  C.)  to  be  used  with  safety. 

In  the  case  of  the  low-pressure  sections  of  the  A.E.6. 
turbines,  the  number  of  rows  of  blades  depends  on  the  speed 
•and  pressure.  The  3,000-revolution  turbines  have  only  two 
rows  of  blades  in  the  low-pressure  section,  as  in  the  high- 
pressure  one,  but  the  low'er  speed  machines  usually  have  a 
much  larger  number  of  rows  in  the  low-pressure  section,  as 
shown  in  fig.  4.  In  the  case  of  steamship  turbines,  the 
rows  are  arranged  so  as  to  give  an  excess  end  pressure  one 
way,  so  as  to  neutralise  the  end  thrust  of  the  propeller. 

From  the  characteristic  steam  consumption  curves,  lepro- 
•duced  in  fig.  2,  for  a 2 500-kvv.  1,500 -revolution  set,  it  will 
be  seen  that  an  increased  efficiency  at  light  loads  can  be 
attained  by  shutting  off  some  of  the  nozzles  instead  of 
merely  relying  on  the  ordinary  throttle-valve  governor. 
Many  methods  of  automatically  controlling  the  nozzles  by 
means  of  the  governor  have  been  tried,  and  recently  the 


momentary  variations  in  an  otheiwise  practically  steady 
load  serve  to  operate  the  gear. 

The  construction  of  the  A.E.G.  turbo-alternators  can 
perhaps  be  best  explained  by  means  of  a description  of  one 
particular  size— that  for  2,000  k.v.a.  at  3,000  r.p.m.  (fig.  6). 


The  real  limiting  factor  for  the  output  at  a given  speed  is 
the  rotating  part  of  the  alternator  rather  than  any  part  of 
the  turbine  itself,  and  consequently  great  care  has  been 
employed  in  its  design.  The  whole  construction  of  the  rotor 


Fig.  8. — A.E.G.  Statob,  showing  End  Coils. 


Fig.  6. — 2,000  k v.a,  A.E  G.  Tubbo-Generatob. 


Fig.  7. — Magnet  Core  cf 
A.E  G.  Rotor. 
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is  based  on  the  principle  that  the  noimal  stresses  set  up  in 
it  daring  construction  shall  be  far  in  excess  of  anything  that 
will  be  superposed  dne  to  its  rotation,  even  at  a speed  50  per 
cent,  in  excess  of  the  normal.  Only  in  this  way  can  the 
necessary  reliability  be  ensured. 

The  rotor  magnet  construction  is  shown  in  fig.  5.  It  is 
of  the  uniformly  toothed  cylindrical  type.  The  coils  are  of 
copper  strip  wound  in  the  lathe,  and  the 
turns  are  insulated  with  a material 
capable  of  withstanding  high  mechanical 
stresses.  The  whole  is  then  baked  in 
vacuo,  and  is  subjected,  in  heated  steel 
presses,  to  a pressure  well  in  excess  of 
the  working  stress  whilst  at  a temperature 
above  the  working  temperature.  The 
resulting  coil  has  the  appearance  of  a 
single  solid  block,  and  is  well  able  to 
withstand  the  rotational  stresses  for  an 
indefinite  period.  Some  400  of  these 
magnets  have  now  been  made  or  are 
under  construction,  and  as  yet  no  case  of 
trouble,  through  insulation  breakdown 
or  change  of  mechanical  balance,  has 
occurred. 

The  massive  forged -steel  spindle  itself 
forms  the  yoke  of  the  magnet,  and  the 
teeth  forming  the  magnet  cores  are 
dovetailed  into  this,  as  shown.  These 
teeth  are  made  up  of  steel  stampings 
riveted  together,  a3  shown  in  fig.  7,  and 
the  excess  metal  in  the  outer  portion, 
resulting  from  the  taper  shape,  is 
stamped  out.  The  steel  out  of  which 
these  teeth  are  made  is  thoroughly 
tested  for  bendiog  and  tensile  stress 
in  the  testing  machine  before  use.  The  magnet  coils  are 
laid  in  the  teeth,  and  held  there  by  means  of  wedges  made 
of  metal  with  a high  electrical  conductivity.  These  wedges 
are  afterwards  electrically  connected  at  the  ends,  and  form  a 
very  efficient  damper  system.  The  driving-in  of  the  wedges 
not  only  puts  the  coils  and  teeth  under  high  stress,  but  also 
puts  on  a side  pressure  all  round  the  periphery,  which 
removes  all  chance  of  bending  stresses  being  set  up  in  the 
teeth.  The  teeth  are  consequently  strained  in  exactly  the 
same  way  as  when  in  the  testing  machine,  and  the  test 
results  are,  therefore,  directly  applicable  to  the  finished 


The  same  care  which  is  devoted  to  the  rotor  is  also  found 
in  connection  with  the  stator  construction.  The  compara- 
tively small  diameter  of  these  high-speed  machines  involves 
the  use  of  workmanship  of  the  highest  class  iu  order  to  get 
the  necessary  amount  of  winding  and  the  exceptionally  thick 
insulation  into  the  confined  space.  Special  precautions  have 
also  to  be  taken  against  heavy  and  long-continued  short- 


Fig.  10.- 


-Arbangement  of  A. EG.  Cor  denser  and  Tcrbine  Driven 
Circulating  and  Air  Pomfs. 


rotor.  The  absence  of  all  castings  of  complicated  shape 
enables  the  stresses  in  every  part  of  the  rotor  to  be  checked 
by  a rigid  calculation.  The  finished  rotors  are  all  subjected 
to  a test  at  a speed  50  per  cent,  above  the  noimal — not  as  a 
test  for  strength,  but  simply  as  a balance  test  to  ensure  the 
discovery  of  any  unforeseen  ii  regularity,  if  such  exists. 


Fig.  9. — Detail  View  of  Stator  Construction  and  End  Windings, 


ciicuits  on  the  mains.  The  arrangement  of  the  clamps  on 
the  end  windings  for  this  purpose  is  well  shown  in  figs.  8 
and  9. 

The  small  diameter  also  greatly  reduces  the  ratio  of  the 
cooling  suiface  to  the  watts  lost  in  the  machine,  and  makes 
it  essential  to  employ  some  form  of  artificial  ventilation. 
When  a large  volume  of  air  is  artificially  drawn  through  the 
machine,  however,  some  precautions  must  be  taken  against 
the  gradual  accumulation  of  dirt  and  dust.  For  this  pur- 
pose the  A.E.G.  pass  the  air  through  a special  filter  composed 
of  pockets  of  porous  cloth  held  in  wooden  frames.  These 
filters  can  be  readily  cleaned  by  beating 
them  or  by  the  use  of  compressed  air, 
and  it  is  only  necessary  to  wash  or 
chemically  clean  the  cloth  after  several 
years’  use. 

The  air  used  for  ventilation  purposes 
is  forced  through  the  machinery,  as 
shown  in  fig.  11,  by  means  of  a powerful 
compressor  carried  on  the  rotor  spindle. 

One  of  the  chief  advances  made  in 
connection  with  the  A.E.G.  turbines  is 
the  use  of  separate  turbine-driven  con- 
densing plant  with  them.  In  a properly 
constructed  turbine  the  condensed  steam 
is  entiiely  free  from  oil  or  other 
impurities,  and  so,  if  treated  in  a 
surface  condenser,  is  eminently  suitable 
for  return  to  the  boilers  as  feed  water, 
as  it  enables  both  the  boilers  and 
turbines  to  be  kept  permanently  clean. 

The  condenser  pumps  and  feed  pumps 
have  usually  been  of  the  reciprocating 
type,  driven  by  auxiliary  engines  or 
electric  motors,  and  with  such  pumps  it 
is  difficult  to  avoid  the  introduction  of 
some  oil  into  the  water.  Consequently 
numerous  efforts  have  been  made  to 
replace  the  reciprocating  pumps  by 
lot  ary  centrifugal  pumps.  The  compact  arrangement 
adopted  by  the  A.E.G.  is  shown  in  figs.  10  and  12,  the 
condenser  itself  being  omitted.  A small  driving 
tuibine  is  built  with  only  a single  pressure  step,  the 
steam  from  which  is  used  either  in  the  main  turbine  or 
for  heating  tLe  feed  water.  This  small  and  simple  turbine 
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runs  at  2,000  r.p.m.,  and  is  directly  coupled  to  a centri- 
fugal pump,  which  delivers  the  condensed  steam  from  the 
condenser  either  directly  into  the  feed-water  chamber,  from 


Fig.  11. — Diagram  showing  Aie  Circulation. 

which  the  feed  pump3  force  it  back  to  the  boilers,  or  into  a 
neighbouring  overflow  tank. 

Mounted  on  the  same  spindle,  and  in  the  same  casing,  is 


expelled  into  the  atmosphere,  whilst  the  water  used  in  the 
operation  passes  into  a tank,  from  which  it  is  drawn  and 
circulated  once  more.  The  fine  sub-division  of  air  and 
water  prevents  the  heat  of  compression 
having  any  noticeable  effect,  although  in 
some  cases  a small  surface  cooler  is  used 
to  keep  down  the  temperature  of  the 
water  used  in  the  pump.  The  pump 
for  the  condenser  cooling  water  is  of  the 
ordinary  centrifugal  type,  occupying  the 
mid-position. 

The  saving  of  space  effected  by  the  use 
of  these  turbine-driven  pumps  is  very 
marked,  and  enables  the  central  station 
floor  space  to  be  selected,  merely  so  as  to 
accommodate  the  turbo  sets  without  any 
additional  allowance  for  the  condenser 
plant.  Fig.  15  shows  the  condenser 
arrangements  iu  one  of  the  Berlin  central 
stations,  using  the  ordinary  electrically- 
driven  reciprocating  pumps  fitted  into 
the  smallest  possible  space ; it  further 
shows  the  reduced  space  which  would 
be  required  if  the  new  turbine-driven 
pumps  had  been  installed.  It  will  be 
seen  that  the  breadth  of  the  room  for 
two  sets  (G,000  kw.  each)  can  be 
reduced  from  17,500  mm.  in  the  first 
case  to  14,500  mm.  in  the  second, 
and  the  length  of  the  room,  in  the 
latter  case,  could  also,  obviously,  be  greatly  reduced. 
The  demand  for  this  new  arrangement  of  the  auxiliary 
condenser  machinery  has  been  so  great  that,  since  its 


Fig.  12. — Section  through  Turbine  driven  Condenser  Pumps. 


t 


Fig.  13.— Diagram  showing  Air  Pump 
Runner  and  Air  Channels 
in  Casing. 


also  a special  centrifugal  air  pump.  As  this  pump  has  introduction  at  the  beginning  of  this  year,  plant  for 

to  deal  with  rarefied  air,  it  is  impossible  to  design  it  on  the  a total  output  of  some  170,000  kw.  has  been  ordered  to 

same  lines  as  ordinary  centrifugal  pump3  working  with  be  fitted  with  it. 
denser  fluids,  and  after  a considerable 
amount  of  experimenting  the  A.E.G. 
have  hit  upon  an  arrangement  which 
gets  over  this  difficulty  satisfactorily.  In 
this  pump,  the  rotating  part  i3  similar 
to  the  wheel  of  an  ordinary  water 
centrifugal  pump.  This  draws  in  pure 
water  from  a central  inlet  in  the  ordinary 
way,  and  throws  it  out  radially  at  the 
periphery  into  a gap  connected  with  the 
condenser.  After  crossing  this  space  the 
water  passe3  into  a number  of  channels 
cut  in  a stationary  frame  surrounding 
the  wheel,  as  shown  in  fig.  13.  In 
passing  into  these  channels  or  tubes  each 
small  water  element  forces  a certain 
amount  of  the  air  from  the  condenser  in 
front  of  it,  and  as  the  water  passes 
up  the  channel  this  air  is  gradually 
compressed  more  and  more  under  the 
action  of  the  kinetic  energy  imparted 
to  the  water  by  the  rotating  wheel. 

By  suitable  design  the  pressure  attained 
at  the  outer  periphery  of  the  channel 
frame  can  be  made  equal  to,  or 
slightly  greater  than,  the  atmospheric 

pressure,  and  the  condenser  air  is  thus  Fig.  14 — Arrangement  of  Turbines  and  Condensers,  with  Pumps. 


! 
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SUPPLY  COMPANIES’  APPLICATION 
FORMS. 


The  official  application  form  is  the  permanent  documentary 
link  between  the  supply  company  and  the  consumer,  and  is 
the  producible  evidence  of  the  contract  between  the  two. 
Farther,  it  is  a document  that  has  certain  latent  possibilities 
in  the  way  of  becoming  at  any  moment  a valuable  legal 
instrument.  In  view  of  this,  one  might  reasonably 
anticipate  that  companies  would  spare  no  pains  in  getting 
the  form  into  proper  shape,  and  in  carefully  and  ingeniously 
drafting  out  the  clauses  necessary  to  protect  their  interests. 


Fig.  15.— 12,0C0-kw.  A.E.G.  Turbine  Plant  (p.  382),  Showing 
8pace  Saved  by  Turbine-Driven  Pumps. 


But  a survey  of  the  application  forms  of  the  various  com- 
panies would  compel  the  reader  to  admit  that  they  were 
anything  but  masterpieces  of  painstaking — rather  the 
reverse.  In  fact,  striking  an  average  amongst  them,  one 
cannot  but  detect  a certain  savour  of  (if  one  may  be  excused 
an  unflattering  word)  ineptitude.  At  any  rate,  to  put  it 
mildly,  many  of  them  would  certainly  give  the  impression 
that  no  very  extravagant  degree  of  care  had  been  lavished 
on  them.  It  must.be  admitted,  of  course,  that  in  the  case 
of  a few  of  the  companies,  the  form  is  drafted  with  foresight 


and  aptitude,  and  certainly  approaches  completeness  ; 
but  most  of  the  forms  provide  plenty  of  openings 
for  revision  and  expansion.  To  particularise,  the 
Westminster  Co.’s  form,  for  instance,  might  be  classed  as  one 
of  the  indiscreet  type.  In  the  first  place,  for  some 
unaccountable  reason,  the  contract  form  is  detachable  from 
the  page  setting  out  the  conditions  of  supply.  The  con- 
sumer is  directed  to  tear  off  the  contract  page  when  filled  in 
aDd  send  it  to  the  manager,  and  a perforation  is  provided  to 
facilitate  the  tearing-off  from  the  general  clauses  of  the 
agreement.  The  contract  form  begins  : “ I (We)  hereby 
agree  to  receive  and  pay  for  a supply  of  electrical  energy  on 
the  foregoing  terms.”  ...  It  is  difficult  to  see,  therefore, 
what  peculiar  idea  prompted  the  Westminster  Co.  to  arrange 
for  an  important  part  of  the  agreement  to  be  detached  and 
presumably  kept  (or  thrown  on  one  side)  by  the  consumer. 
The  conditions  are  obviously  put  there  to  protect  the  com- 
pany’s interests,  and  to  form  part  and  parcel  of  the  contract 
form  that  is  kept  in  hand  by  the  company.  The  West- 
minster Co.  are,  therefore,  in  'the  remarkable  position  of 
having  in  their  possession  some  thousands  of  these  half-sheet 
contracts,  with  the  other  halves,  however,  absolutely  irrecover- 
able. Surely  it  would  be  an  awkward  position  if  one  of  these 
halves  had  to  be  produced  in  a Court  of  Law,  and  reference 
to  be  made  to  the  “foregoing  terms”  mentioned  in  the 
sheet.  It  would  surely  be  acknowledging  a somewhat  loose 
procedure  to  have  to  admit  that  the  actual  wording  signed 
for  by  the  consumer  was  not  producible  by  the  company. 
To  produce  a “half”  torn  off  another  agreement  form, 
although  identical  in  wording,  is  not  at  all  the  same  thing. 
The  reason  for  so  quaint  an  arrangement  as  this  detachable 
sheet  is,  therefore,  difficult  to  see.  En  passant , one  might 
remark,  too,  on  the  somewhat  humorous  expression  in 
Clause  10,  notifying  “energy  to  be  supplied  continuously, 
day  and  night,  Sundays  included,  but  . . . .”  The  “ Sun- 
days included  ” is  quite  a touch  of  originality. 

The  application  form  of  the  St.  James’  and  Pall  Mall  Co. 
is  by  no  means  comprehensive ; indeed,  it  is  of  a somewhat  abbre- 
viated nature.  In  one  of  the  clauses  the  purpose  of  the 
insertion  is  apparently  expressed  rather  indiscreetly.  The 
clause  evidently  refers  to  stopped  meters  and  the  like  ; the 
phrasing  of  the  clause,  however,  runs  thus  : “ Should  any 
meter  be  found  to  register  inaccurately,  or  otherwise  be  un- 
available for  measuring  the  supply,  the  consumer  agrees  to 
pay  in  respect  of  the  electricity  supplied  for  the  period  in 
question  a reasonable  proportion  based  on  the  former  read- 
ings of  such  meter,  or  on  subsequent  readings  of  a meter 
substituted  therefor.”  Obviously  this  is  meant  to  apply  to 
meters  under-registering  ; but  a meter  that  over-registers 
also  comes  under  the  designation  in  the  clause.  In  practice, 
when  a consumer  asks  for  the  meter  to  be  tested,  he  is  often 
dissatisfied  with  the  small  percentage  to  be  refunded,  say 
when  it  is  certified  as  slightly  over-registering,  and  it  is  not 
at  all  uncommon  for  him  to  want  to  pay  the  same  as  some 
previous  corresponding  quarter  ; and  the  prima  facie  reading 
of  the  clause  quoted  would  seem  to  give  some  sort  of 
countenance  to  the  idea. 

The  Charing  Cross,  West-End  and  City  Co.  make  use  of 
a term  in  their  application  form  which  is  likely  to  confuse 
the  ordinary  person.  They  designate  themselves  throughout 
as  the  “ contractors.”  Considering  that  the  word,  so  far  as 
ordinary  consumers  are  concerned,  is  understood  to  mean  the 
people  who  do  the  wiring,  it  is  inviting  misunderstanding  to 
use  the  term  in  a paper  for  the  hands  of  the  public. 
(Curiously,  another  oompany  operating  in  part  in  the  same 
area— the  City  of  London  Co. — print  on  their  application 
form  a notice  that,  as  a supply  company,  they  have  no  con- 
nection with  any  firm  of  “ contractors.”)  The  Charing 
Cross  Co.  have  a curious  beginning  to  their  contract  form. 
It  runs  to  this  effect : “ I hereby  request  you  to  connect  my 

installation  at with  your  mains  on  or  before  the 

day  of .”  There  is  no  precautionary  mention  in  any 

of  the  clauses  as  to  due  notice  being  given,  and  so  on,  or 
supply  not  being  guaranteed  by  any  date.  With  introductory 
words  such  as  the  above,  the  acceptance  of  the  application 
might  be  claimed  as  being  bound  up  with  the  condition  as 
to  date.  The  notification  of  acceptance  to  each  consumer 
would,  therefore,  seem  to  demand  that,  if  the  requirement  as 
to  date  were  not  complied  with,  the  consumer  should  be 
apprised  of  the  fact.  Surely  it  would  be  more  politic  merely 
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to  leave  a space  for  date  when  wiring  finished,  or  something 
akin,  which  would  in  no  way  suggest  any  obligation  on  the 
company  in  this  respect  to  accept  the  application. 

The  foregoing  instances  by  no  means  exhaust  the  points 
open  to  criticism,  but  are  merely  indicative  instances  to  show 
that  many  of  the  application  forms  would  suggest  a necessity 
for  a Complete  redrafting.  It  is  curious,  perhaps,  that,  in 
view  of  a few  of  the  companies  putting  out  a more  or  less 
complete  application  form,  with  adequately  expressed  con- 
ditions, the  companies  with  immature  and  faulty  forms  should 
not  at  least  have  followed  their  lead. 

As  regards  the  question  of  selecting  the  various  items 
which  should  be  embodied  in  the  application  form,  the  best 
guide  is  a consideration  of  the  points  of  dispute  likely  to 
crop  up  between  the  company  and  the  consumer,  as  the 
bulk  of  the  clauses  may  frankly  be  regarded  as  set  down 
with  the  single  aim  of  defending  the  company’s  interests. 
These  clauses,  together  with  those  which  are  put  in  purely 
to  give  information  (such,  for  instance,  as  the  ones  relating 
to  scale  of  charges,  pressure,  rent  of  meters,  complaints, 
&c.)  should  be  grouped  together  on  one  side  of  the  page 
under  the  comprehensive  title  of  “ General  Conditions  ” 
(under  which  the  company  will  supply  energy). 

The  other  side  of  the  application  form  consists  merely  of 
tabulated  spaces,  which,  when  filled  in  by  the  prospective 
consumer,  give  full  details  of  the  installation  in  respect  of 
which  the  supply  is  required.  As  regards  this  side,  no 
comment  is  necessary,  since  the  same  is  merely  a matter  of 
careful  tabulation.  The  “General  Conditions ” side  of  the 
form,  however,  gives  ample  scope  for  a judicious  selection  of 
points  to  be  covered.  (It  might  be  remarked,  however,  in 
passing,  that  advertis'ng  matter  of  any  kind  is  quite  out  of 
place  on  an  application  form,  seeing  that  the  form  comes 
into  play  only  after  the  question  of  supply  has  been  finally 
decided  upon.)  Outside  the  purely  informative  clauses,  the 
other  points  may  be  roughly  grouped  under  the  two  head- 
ings of  financial  and  technical.  The  “ financial  ” clauses 
are  inserted  to  cover  the  company  in  regard  to  due  payment 
of  the  accounts  and  in  defining  the  responsibilities  which 
attach  to  the  consumer.  The  “ technical  ” clauses  are  there 
to  provide  against  the  company  being  held  responsible  for 
certain  contingencies,  and  to  cover  their  interests  in  regard 
to  the  property  on  consumers’  premises,  and  in  respect  of 
their  rights  for  insisting  on  the  consumer’s  installation  being 
maintained  in  a proper  state  of  efficiency,  and  of  access  to 
inspect  and  examine,  &c.  The  company  are  protected,  of 
course,  in  regard  to  the  foregoing  by  the  various  provisions 
in  their  Orders,  &c.  At  the  same  time,  in  everyday 
practice,  it  gives  a satisfactory  and  immediate  finality  to  a 
dispute  with  a consumer  if  be  can  be  referred  to  a specifically 
worded  clause  to  which  he  has  assented  by  his  signature  on 
the  Application  Form,  and  which  disposes  of  his  ground  of 
contention.  To  have  to  rake  out  a copy  of  the  company’s 
Order  is  a very  clumsy  alternative  in  comparison. 

As  regards  the  “ financial  ” clauses,  these  should  at  least 
cover  the  following  points  : — That  accounts  would  be 
rendered  quarterly,  and  must  be  paid  within  seven  days  ; 
further  (and  this  is  of  a certain  importance)  that  they  may 
be  rendered  also  at  any  time  during  the  quarter,  and  that 
immediate  payment  may  be  requested.  The  usefulness  of 
this  clause  comes  in,  say,  in  cases  where  certain  facts  about 
a consumer  come  to  the  company’s  knowledge  which  may 
give  a reasonable  suspicion  of  his  becoming  financially  shaky, 
but  which  the  company  would  not  be  justified  in  stating  to 
the  consumer.  The  company  in  such  cases  can  point  to 
such  clause  and  claim  that  in  view  of  this  no  special  explana- 
tion of  the  rendering  of  a period  account  is  called  for,  and 
bo  avoid  taking  any  (possibly)  serious  attitude.  The  pro- 
vision for  claiming  deposits  should  be  included,  and  this 
should  be  worded  so  that  a deposit  may  be  asked  for  at  any 
time,  and  not  merely  at  the  time  of  making  application  for 
supply.  It  should  also  be  specified  that  the  deposit  thus 
made  will  not  be  allowed  to  apply  to  running  accounts.  Two 
other  points  that  are  cognate  with  the  foregoing  are  those 
relating  to  disconnection  on  non-payment  of  accounts  and  to 
the  necessary  notice  to  determine  the  agreement.  It  might 
also  be  useful  to  notify  that  complaints  as  regards  accounts 
must  bo  made  within,  say,  a week  of  receipt  of  account,  and 
must  be  made  in  writing.  The  latter  point  safeguards  the 
cbmpnny  against  the  rather  shifty  type  of  consumer  who, 


perhaps,  delays  the  payment  of  account  to  the  last  moment, 
and  then  tries  for  still  further  delay  by  claiming  that  he 
mentioned  to  the  collector  or  to  someone  or  other  that  he 
wanted  the  account  looked  into,  &c.  Tenants  should  also  be 
made  responsible  for  sub-tenancy  accounts. 

Disputed  accounts  should  be  covered  by  a clause  giving 
particulars  of  the  consumer’s  rights  to  an  independent  test 
and  the  payment  of  the  necessary  fees,  a stipulation  being 
made  that  adjustment  of  accounts  will  not  be  made  further 
retrospective  than  the  quarter  in  dispute. 

As  regards  the  clauses  which  might  be  classed  as  the 
“ technical  ” as  opposed  to  the  “ financial,”  the  fol- 
lowing are  some  of  the  points  that  should  be 
covered.  The  company  should  be  protected  against  any 
claims  that  might  be  brought  in  regard  to  the  company 
finding  out  that  the  premises  in  respect  of  which  an  application 
has  been  lodged,  are  either  outside  the  company’s  area  of 
supply,  or  are  situated  off  the  present  route  of  the  company’s 
mains.  It  should  also  be  clearly  stated  that  the  company, 
while  doing  all  they  can  to  give  supply  promptly  at  date 
requested,  cannot  definitely  undertake  that  supply  shall  be  . 
given  within  any  definite  time.  The  stipulated  distance 
that  the  company  are  prepared  to  run  services  without 
charge  should  be  stated,  and  a provision  made  that  way- 
leaves  over  any  private  property  must  be  obtained  by  the 
prospective  consumer.  As  regards  continuity  of  supply,  in 
view  of  possible  breakdowns,  a clause  should  be  inserted  to 
cover,  and  also  to  give  the  company  liberty  to  disconnect  for 
short  periods  for  their  own  purposes.  A clause  should  also 
cover  the  rights  of  the  company’s  officer  to  inspect  and 
read  meters,  &c.,  during  certain  hours,  and  should  state 
that  any  such  officers  will  produce,  on  demand, 
an  official  warranty  for  entrance.  With  regard  to  the 
installation  itself  and  the  apparatus,  such  as  arc  lamps  and 
motors  or  connections  therewith,  there  should  be  a short 
paragraph  referring  to  the  company’s  rules  and  to  the  rules 
of  the  Institution  of  Electrical  Engineers,  and  it  should  be 
specifically  stated  that  the  approval. of  the  company’s  engi- 
neer must  be  obtained  in  regard  to  the  installing  of  arc 
lamps  and  motors.  A test  by  the  company  should  be  pro- 
vided for,  and  a penalty  fee  stated  for  subsequent  tests  should 
the  installation  necessitate  such  by  not  coming  up  to  the 
requisite  standard.  Also  it  should  be  clearly  stated  that  the 
company  is  not  responsible  for  any  of  the  consumer’s  installa- 
tion beyond  the  company’s  cut-outs.  A clause  should  be 
inserted  stating  that  the  consumer  is  responsible  for  any 
damage  to  the  company’s  property  on* his  premises  both  by 
fire  and  otherwise. 

The  foregoing  indicate  the  broad  lines  on  which  the 
general  conditions  should  be  drafted  so  as  to  cover  the  com- 
pany in  various  contingencies.  The  points  mentioned  cover 
what  may  be  considered  as  the  minimum  number  expedient ; 
they  may,  of  course,  be  expanded  or  added  to.  The  limit  is 
really  the  space  at  disposal,  and  this  is  governed  by  the  size 
being  kept  to  handy  dimensions.  A single-sheet  application 
form  is  certainly  the  desideratum — one  side  for  tabulated 
details,  the  other  for  the  general  conditions.  As  regards 
the  actual  phrasing  of  the  clauses,  the  provisional  orders  give 
a general  guide  in  respect  of  a good  deal  of  the  matter. 
Finality,  in  regard  to  embodying  all  that  is  necessary,  is 
hardly  to  be  achieved.  From  time  to  time,  various  points 
must  necessarily  crop  up  which  may  render  it  advisable  to 
add  a clause  or  so,  or  to  modify  or  expand  some  already 
included.  The  form,  in  fact,  should  always  be  carefully 
revised  on  each  occasion  of  reprinting. 


Copper. — The  Financier  for  August  24th  publishes  an 

article  on  stocks  and  supplies,  in  which  it  quotes  the  statistics  of 
the  Copper  Producers’  Association.  According  to  these,  the  actual 
decrease  in  the  world's  stocks  at  the  end  of  July  was  nearly  5,000 
tons,  due  to  increased  American  consumption.  This  takes  into 
account  the  increase  in  visible  supplies.  The  table  of  productions 
for  the  past  seven  months  given  shows  June  and  July  3 8 million 
poundB,  asrainst.  January  3'6.  Deliveries,  however,  have  increased 
from  1'U  to  4'8  million  pounds,  and  have  exceeded  production  since 
April.  The  tenor  of  the  article  is  that  a strong  revival  in  trade  is 
commencing  in  the  United  States,  and  that  the  production  is  not 
expanding  to  meet  it. 
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TRAMWAY  and  RAILWAY  NOTES. 

( Continued  from  page  878.) 

n*onp. — At  the  meeting  of  the  T.C.  this  week,  it  was 

sorted  thot  Parliament  had  granted  powers  to  the  Whitworth 
n^ban  District  Council,  to  construct  tramways  from  the  ternauiuB 
S existing  tramway  at  Henley,  to  the  borough  boundary  of 
Bacup  at  the  ^Britannia,  and  that  the  Rochdale  Corporation  had 
•ereed  to  lease  lbs  same  as  tar  as  the  Rrd  Lion  Hotel  at  Shaw- 
fnrth  with  the  option  to  lease  the  remainder  at  any  time , it 
wm  molded  by  the  Bacup  T.C.  that  the  Electricity  and  Tramway8 
Committee  be  appointed  to  meet  represrntatnesof  the  »ochJ“J« 
rnmoration  with  power  to  arrange  with  them  terms  for  the  lease 
and^ working  of  the  suggested  extension  of  the  Whitworth  tram- 
ways  from  the  borough  boundary  to  the  centre  of  Bacup. 

British  Colombia.— The  British  Columbia  Electric  Rail - 

Co  and  the  City  of  Victoria  have  come  to  an  agreement  whereby 
the  city  agrees  not  to  install  a power  plant  in  competition  with 
that  of  the  company  without  ofiering  to  purchase  the  company  s 
nlant  at  a price  to  be  fixed  by  arbitration.  The  company  on  its 
agrees  to  reduce  the  cost  of  electric  light  to  the  citizens  and  to 
i^talla  power  plant  at.  Indian  River,  some  50  miles  from  V ictona, 
Lt  an  expense  of  about  81,500,000.  The  new  arrangement  is  similar 
to  that  Existing  in  Vancouver,  and  must  he  ratified  by  the  rate- 
narprs  before  coming  into  force.  ... 

P I-cordimr  to  reports,  the  Canadian  Pacific  Railway  is  investigat- 
ing a scheme  for  electrifying  the  Columbia  and  Western  branch  of 
the  svstem.  The  West  Kootenay  Power  Co.  is  indicated  as  likely 
to  supply  energy  to  the  sections  in  the  neighbourhood,  which  deal 
with  a heavy  mineral  traffic  to  local  copper  smelters. 

Continental  Notes.— Russia.— Iu  connection  with  the 
St  Petersburg  tramways,  to  which  reference  was  made  last  week, 
the  Soci6te  Parisienne  pour  lTndustne  des  Chemins  de  Per  et 
Tramways  is  negotiating  with  the  municipality  in  regard  to  the 
taking  over  of  the  tramways,  and  the  acquisition  of  further  con- 
cessions for  lines,  all  of  which  would  be  worked  by  electricity. 
The  transaction  represents  an  operation  of  the  value  of  £4,800,000 
in  the  financing  of  which  the  Societe  G£n6rale,  of  Paris,  would 

^Holland. — An  agreement  has  been  entered  into  between  the 
Minister  van  Waterstaat  and  the  Nederlandsche  Buurtspoorweg- 
Maatscbappii,  of  Utrecht,  whereby  the  latter  are  granted  a con- 
cession to  construct  and  work  an  electric  railway  from  Utrecht  to 
7*ist  via  Bilt.  The  work  of  construction  must  be  completed 
within  two  years  from  the  date  of  the  concession.— Board  of  Trade 


He  says:  "The  original  account  for  the  year  for  units  consumed, 
rendered  by  the  Electricity  Committee,  was  £8,957,  working  out  at 
194  units  per  car-mile,  from  which  a rebate  of  £1,027  was  offere  > 
leaving  £7,930  (=  1707  units  per  car-mile).  I considered  that 
£6  795  (=  1 45  units  per  c*r-nnle)  was  a fair  amount.  The  amount 
finally  agreed  upon  was  £7,107,  working  out  at  1 52  units  per  car- 
mile  ’’  Although  the  matter  has  been  settled,  he  reeards  the  amount 
as  too  high,  as  since  tne  meters  have  been  recalibrated,  and  have 
been  in  use  four  months,  the  units  per  car-mile  are  1 379.  Me 
further  suggests  the  fitting  of  meters  on  all  the  cars.  In  regard  to 
the  price  paid  for  current  generally,  Mr.  Harvey  says  the  price 
is  considerably  too  much,  based  on  the  prices  paid  by  other  under- 
takings He  makes  a comparison  between  the  price  paid  by  his 
department,  and  the  price  paid  by  ordinary  power  consumer  m the 
borough.  The  outside  power  consumer  paid  ljd.  per  unit  for  the 
first  5,000  units  per  quarter,  and  Id.  per  unit  afterwards,  with  i 
per  cent,  discount.  The  tramwayB  pays  l|d.  per  unit  for  firBt 
400  000  T4d.  for  next  200,000,  and  1 3d.  afterwards ; with  no 
discounts.  The  accounts  wbich  accompany  the  report  show  that 
the  total  income  was  £29,580,  equal  to  9 087d.  per  car-mile.  The 
expenditure  was  £19,405,  and  £10,175  was  carried  to  the  net  revenue 
account.  Traffic  expenses  totalled  £7,548;  general  expenses,  £2,719 ; 
general  repairs  and  maintenance,  £2,030  ; power  expenses  £/,  106. 
Interest  paid  amounted  to  £6,016  ; and  contributions  to  the  sink- 
ing fund  totalled  £3,899,  leaving  a net  profit  of  £423  transferred  to 
the  reserve  fund.  This  latter  fund  now  stands  at  £5,979. 

Tasmania— The  Launceston  tramway  scheme  does  not 
make  much  progress;  the  offer  of  the  London  Syndicate  for 
laying  down  the  system  was  for  £65,875,  and  was  much  higher 
than  the  Corporation  engineers  estimated  (£42,298). 

U.S.A. — The  Trackless  Trolley  Co.,  of  New  York  city, 

has  been  incorporated  with  a capital  of  $150,000.  The  company 
has  secured  the  A nerican  rights  to  a system  which  has  been 

used  successfully  in  Germany.  ... 

The  Pacific  Improvement  Co.  is  planning  to  experiment  with  a 
trackless  trolley.  The  company  will  build  a 60-mile  line  for  track- 
less trolley  from  Del  Monte  by  way  of  Monterey,  Pacific  Grove  and 
Pebble  Beach  back  to  Del  Monte,  with  a branch  43  miles  on 
the  Monterey  peninsula. — Electric  Traction  Weekly. 

Wolverhampton.— Considerable  progress  has  now  been 
made  with  the  laying  of  the  tramway  between  Queen  Square  and 
Teu  Road,  which  will  link  up  the  Pennfields  district  with  the 
town.  It  is  hoped  that  in  the  course  of  perhaps  a couple  of  weeks 
this  section  will  have  been  completed  and  ready  for  the  Government 
inspection.  The  line  will  be  a great  boon  to  the  travelling  public 
who  have  hitherto  been  served  by  motor-’buses,  which  have  not  been 
always  reliable. 


J°Tubkey.— It  is  reported  from  Berlin  that  a company  is  in  course 
of  formation  under  German  auspices  for  the  purpose  of  con- 
structing a system  of  electric  railways  in  the  Constantinople 

dl Sweden— A Swedish  engineer,  Herr  Quistgaard,  is  the  author 
of  a project  for  the  construction  of  an  electrical  railway  under  the 
Sound  to  connect  the  town  of  Malrao  with  Copenhagen.  The 
projected  line  would  be  236  km.  loDg,  16  km.  of  which  would  be  in 

a tunnel  under  the  sea.  ....  , 

lTALT  —The  Ministry  of  Public  Works  has  issued  a favourable 
report  in  connection  with  the  concession  for  the  construction  and 
working  of  an  eleotric  tramway  from  Trani  to  Corato.  A favour- 
able report  has  also  been  issued  relative  to  a concession  for  the  con- 
struction and  working  of  an  electric  tramway  from  Badia  to  Ripoli 
and  Grassina,  in  the  province  of  Florence. 


Halesowen- — The  B.  of  T.  has  confirmed  the  Halesowen 

Light  Railways  (Transfer,  &c.)  Order,  1909,  by  which  the  Council’s 
powers  aTe  transferred  to  a company. 

Haslino-den.— At  the  Haslingden  Council  meeting  on 

Anmist  26 tb,  it  was  reported  that  several  letters  had  been  received 
from  Meseis.  Dick,  Kerr  & Co.  with  regard  to  the  span  wires. 
After  some  discussion,  it  was  resolved  that  the  tangential  suspen- 
sion system  be  dispensed  with  ; that  ordinary  mechanical  ears  be 
fixed  on  the  overhead  line  within  the  borough  as  early  as  con- 
venient, and  that  Kay’s  patent  grooving  machine  be  used  for  the 
fixing  of  the  ears. 

Isle  of  Wight.— At  the  recent  half-yearly  meeting  of 

the  Isle  of  Wight  Central  Railway,  the  chairman  said  there  had 
been  two  prupo'als  for  the  electrification  of  the  line,  neither  of 
them  definite.  One  offer  had  been  dropped,  and  the  other  proposal 
involved  buying  up  the  company. 


Rawtenstall. — The  members  of  the  Whitevrell  "Valley 
Ratepayers’  Association  are  petitioning  fhe  Rawtenstall  T.C.  in 
favour  of  the  construction  of  electric  tramways  in  the  Lumb 
Valley— a rapidly-growing  district. 


Siam  * — The  Baker  Motor-Vehicle  Co.,  of  Cleveland, 

Ohio  USA.,  has  jast  completed  a small  two-seated  electrical 
victoria  to  the  order  of  the  King  of  Siam,  for  his  personal  use  on 
State  occasions  in  Bangkok.  The  body  is  painted  white,  the 
upholstery  being  in  a delicate  shade  of  pale  green  broad  cloth  ; all 
the  fittings  are  silver  plated,  while  the  handles  of  the  different 
levers  are  of  pearl. 


Sooth  Shields. — Mr.  L.  E.  Harvey,  general  manager 

and  engineer  of  the  Corporation  Tramways,  in  his  first  annual 
report  (and  the  third  of  the  undertaking),  refers  to  two  matter* 
of  mow  than  local  interest!  concerning  the  dost  of  energy, 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Interruptions 


Tangier-Cadiz 

Tourane-Amoy 

Assab-Perim  . 

Gibraltar-Tangier 

Melilla-Cbafatinas 

Cueta-Tangier 

Dakar-Conakry 


and  Repairs 

Interrupted. 
..  May  19,1909 

. . . . June  17, 1909 

..  July  8,  1909 

..  Aug.  7,  1909 

. . Aug.  7,  1909 

. . . . Aug.  7,  1909 

. . Aug.  20, 1909 


Repaired. 


Aug.  30,  1909 
Aug.  27,  1909 


Icebergs  and  Cable  Ships.  — The  Halifax,  N.S., 

Morning  Chronicle  describes  measures  taken  to  get  rid  of  a large 
iceberg  at  Cuckold’s  Cove,  where  the  ends  of  the  new  Commercial 
Cable  at  Newfoundland  are  being  landed.  Gun-cotton  was  at  first 
tried,  without  effect,  and  then  dynamite  was  resorted  to.  To  place 
the  charge  a number  of  men  from  the  cable  steamer  Mackay-Bcnnett 
and  the  Reid  Newfoundland  Co.  had  clambered  on  to  the  iceberg, 
when  the  monster  under  their  weight  lost  its  balance  and 
began  to  topple  over  towards  the  water.  Several  of  the  men 
jumped  into  the  water  and  were  picked  up  by  the  steamer’s  launch. 
Those  remaining  on  the  beTg  had  a marvellous  escape,  as  it  ceased 
its  downward  roll  just  as  the  part  on  which  they  were  standing 
reached  the  water’s  edge,  a new  balance  having  apparently  been 
created.  The  men  then  hastily  got  on  shore.  Finally  the  cable 
ship  Mackoy Bennett  took  the  berg  in  tow  and  conducted  it  out  to 
the  open  Be*. 

New  t ables. — The  first  section  of  the  Germany-South 
America  cable  scheme  was  opened  for  traffic  on  26th  ult.  between 
Borfcum  and  Teneriffe.  . , „ . , . 

The  length  of  the  new  cable  of  the  Commercial  Cable  Co.  from 
Bt.  John’s,  Newfoundland,  to  New  York  is  1,307  n.m. 

The  Newfoundland  Cable  Dispute.— A further  com- 
munication on  this  subject  has  come  to  hand  from  the  Commercial 
Cable  Co.,  enclosing  a copy  of  a letter  addressed  to  the  Secretary 
for  the  Colonies  on  August  20th  in  reply  to  the  remarks  of  the 
Anglo-American  Telegraph  Co.  The  former  contends  that,  far 
from  creating  a monopoly,  the  agreement  was  made  solely  to  break 
up  a monopoly  which  the  Anglo  Co.  had  had  for  50  years,  and  which 
would  be  restored  if  the  agreement  were  rescinded.  The  Anglo  Co. 
has  590  miles  of  landlines  in  Newfoundland,  and  competes  with 
the  Government  for  local  as  well  as  foreign  business,  while  the 
Commercial  Co.  is  excluded  by  its  contracts  from  doing  any 
telegraph  bnslners  in  Newfoundland,  except  through  the  Govern* 
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ment.  If  the  contracts  were  abrogated  by  mutual  consent,  or  if  the 
contract  of  1905  was  not  renewed  in  1915,  there  would  then 
be  three  competitors  for  cable  business — for,  it  is  hinted, 
if  the  Commercial  Co.  were  not  permitted  to  do  business 
m Newfoundland,  the  U.S.  Government  would  retaliate,  in  accord- 
ance  with  precedent.  The  Commercial  Co.  denies  that  it  was 
exempted  from  taxation  by  the  contract,  and  states  that,  if  it  had 
five  cables  running  through  Newfoundland,  like  the  Anglo  Co.,  it 
would  have  to  pay  $20,000  a year  to  the  Government,  like  the  latter, 
though  it  would  receive  $4,000  per  contra  in  return  for  maintaining 
an  office  in  St.  John’s.  The  Commercial  Co.  takes  exception  to 
Sir  Ed.  Morris’s  remarks  concerning  the  publication  of  its  letter 
before  he  had  seen  it,  and  concludes  with  the  statement  that  it  has 
invested  a million  dollars  on  the  faith  of  a reasonable  contract  with  a 
responsible  British  Government,  which  it  expects  to  comply  with 
the  conditions  likewise. 

Rescue  by  Wireless.— The  steamer  Ohio  struck  a rock 

off  the  coast  of  Alaska  on  Friday  last,  and  began  to  sink ; the 
wireless  operator,  a Canadian  [named  George  Eccles,  telegraphed 
the  position  of  the  ship  to  neighbouring  vessels,  which  sent  aid  and 
rescued  128  lives.  Unfortunately,  the  operator,  heroically  remain- 
ing at  his  post  to  the  last  moment,  went  down  with  the  ship, 
together  with  four  other  persons. 

Transvaal. — It  is  reported  that  important  extensions 
of  the  Transvaal  telephone  and  telegraph  services  are  to  be 
carried  out,  and  the  trunk  telephone  lines  will  be  carried  to  the 
boundary,  with  a view  to  their  ultimate  extension  to  the  coast. 
Telephonic  communication  between  Cape  Town  and  Pretoria  will 
be  essential  under  the  new  regime.  The  outlay  for  the  extensions 
is  estimated  at  £250,000. 

Wireless  Telegraphy.— In  the  House  of  Commons  on 
Monday,  Mr.  Crooks  asked  the  Postmaster- General  whether  he  had 
refused  to  grant  a licence  under  the  Wireless  Telegraph  Act  to  Mr. 
C.  E.  Kelway  in  connection  with  the  proposed  installations  of  his 
sound-locating  system  on  the  south  and  south-east  coasts  of 
England ; and,  if  so,  whether  that  refusal  was  due  to  objections 
raised  by  the  Admiralty.  Mr.  Buxton  replied:— Mr.  Kelway’s 
sound-locating  system  involves  the  use  of  wireless  electric  signals, 
and  I was  sorry  to  be  compelled  some  time  ago,  after  consultation 
with  the  Admiralty,  to  refuse  the  grant  of  a licence  to  him  for  its 
installation  at  Dover  or  on  the  south  or  south-east  coast  of  England. 
The  reason  for  the  refusal  was  the  risk  involved,  in  connection  with 
the  working  of  the  system,  of  interference  with  the  naval  and  com- 
mercial wireless  telegraphy  which  is  so  largely  carried  on  in  those 
regions.  A licence  was,  however,  offered  to  Mr.  Kelway  for  the 
trial  of  his  system  in  some  locality  where  this  objection  did  not 
apply. 

Replying  to  Mr.  Crooks  in  the  Parliamentary  papers,  Mr.  Sydney 
Buxton,  the  Postmaster-General,  says  that  the  capital  cost  of  the 
Post  Office  wireless  telegraph  station  at  Bolt  Head  has  been  about 
£2,000,  and  its  annual  cost,  including  allowances  for  interest  and 
depreciation,  is  estimated  at  about  £750.  The  work  of  the  station 
has  hitherto  been  chiefly  experimental,  and  in  connection  with  the 
arrangements  for  giving  effect  to  the  International  Radio-tele- 
graphic Convention.  A considerable  number  of  ships  report  their 
position  to  Bolt  Head  in  passing,  but  happily  no  messages  have  had 
to  be  received  from  ships  in  distress. 

Telephones  in  the  vicinity  of  the  Manhattan  Beach  and  Brooklyn 
Navy  Yard  are  said  to  be  experiencing  considerable  interference 
from  the  neighbouring  wireless  installations,  and  if  it  is  found 
impossible  to  overcome  it,  installations  will  have  in  future  to  be 
erected  at  such  a distance  from  telephone  lines  as  to  avoid  this 
* trouble. 

The  Japanese  Government  now  owns  five  wireless  installations, 
and  several  vessels  of  the  mercantile  marine  are  also  fitted. 

The  provision  of  wireless  communication  between  Teneriffe  and 
Senegambia  is  under  consideration. 

A company  is  being  formed  to  work  the  Poulsen  patents  through- 
out the  Empire.  A licence  has  been  obtained  to  erect  a station  in 
Canada,  and  an  Irish  station  is  nearly  completed. 

The  Marconi  wireless  station  at  Morien  was  burnt  to  the  ground 
on  August  21st. 

Wireless  Telephony. — Farther  experiments  in  wireless 
telephony  have  been  carried  out  on  the  system  invented  by  Lieuts. 
Jeance  and  Colin.  It  is  reported  that  communications  were 
successfully  exchanged  for  several  hours  between  Toulon  and  Port 
Vendres,  a distance  of  155  miles. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Melbourne. — 2,550  common  battery  tele- 
phones and  protectors  for  the  P.M.G.  See  "Official  Notices’’ 
August  20th. 

Ballinasloe. — September  10th.  The  Committee  of 
Management  of  the  Ballinasloe  District  Lunatic  Asylum  wants 
tenders  for  the  supply  and  erection  of  overhead  cables.  See 
" Official  Notices  ” July  30th. 

Brazil. — October  5th.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Corumba  (Province  of  Matto-GrosBo)  for 
the  establishment  of  a central  electrio  lighting  station  in  the  town, 


Dublin.— September  13th.  750  a.o.  meters,  single- 

phase,  for  the  Lighting  Committee.  See  " Official  Notices  ” to-day, 

Edinburgh. — September  4th.  The  Corporation  invites 
tenders  for  a motor-alternator  and  for  an  electric  lighting  installa- 
tion. See  “Official  Notices”  August  6th, 

Grimsby. — September  17th.  Paper-insulated  lead-covered 

cables  for  the  Corporation.  See  “ Official  Notices”  to-day. 

Hungary. — September  18th.  Tenders  are  being  invited 
by  the  municipal  authorities  of  Magyarkanizsa,  for  the  establishment 
of  a central  electric  lighting  station  in  the  town. 

Isle  of  Thanet. — Stores  for  the  Isle  of  Thanet  Electric 
Tramways  and  Lighting  Co,,  Ltd.  See  “ Official  Notices”  to-day. 

Leeds. — September  7th.  Paper-insulated  cables  for  the 
E.L.  Department.  See  " Official  Notices  ” August  13th. 

Leyton.— September  7th.  Public  lighting  lanterns  with 

clock  switches  for  incandescent  electric  lamps,  for  the  U.D  C Se« 
“ Official  Notices  ” August  13th. 

September  7th.  Electric  light  wiring  and  fittings  for  the 
Public  Offices  extension  for  the  U.D.O.  See  "Official  Notices” 
August  20th. 

London. — L.C.C. — September  14th.  The  L.C.C.  wants 

tenders  for  the  supply  and  laying  of  6 \ miles  of  0'075  sq.  in. 
three-core  cable  and  46  miles  of  single -core  cable,  telephone  cables' 
&c. ; the  supply  of  50  tramway  feeder  pillars ; laying  16  miles  of 
stoneware  ducts ; and  the  supply  of  440,000  stoneware  ducts.  See 
“ Official  Notices  ” August  6th. 

Poplab. — September  8th.  Electrical  supplies  for  a year  for  the 
B.G.  G.  H.  Lough,  Clerk,  45,  Upper  North  Street,  Poplar,  E. 

L C.C.— September  21st.  Two  500-kw.  and  150-kw.  motor- 
generators,  also  high  and  low-tension  switchgear,  for  sub-stations  • 
steam  and  other  piping,  valves  &c.,  for  Greenwich  generating  station' 
See  “ Official  Notices  ” August  27th. 

Oldham.— September  10th.  Coal  for  the  Electricity 

Committee.  Mr.  S.  W.  Newington  electrical  engineer. 

Pretoria. — African  Engineering  states  that  the  munici- 
pality of  Pretoria  is  inviting  tenders  for  a complete  electric  tram- 
way system,  under  10  separate  headings. 

Russia. — The  municipal  authorities  of  Suchum  are  about 
to  invite  tenders  for  the  construction  of  an  electrio  tramway  in  the 
town.  J 

Turkey.  October  11th.  The  Turkish  Ministry  of 
Finance  is  inviting  tenders  for  the  concession  for  the  establishment 
and  working  of  a telephone  exchange  in  the  capital.  It  is  reported 
that  a French  syndicate  is  in  negotiation  with  the  Government. 

Warrington.  September  10th.  Electrical  requisites 

for  six  months,  for  the  B.G.;  A.  Bottomley,  clerk,  Bewsey  Chambers, 
Warrington.  ’ 


CLOSED. 

Birmingham. — The  District  Electric  Co.  Ltd.,  of  Bir- 
mingham and  Wolverhampton,  have  received  instructions  to  carry 
out  an  installation  of  electric  light  at  St.  Thomas’  Church,  Bath 
Row,  Birmingham. 

Bolton.— The  Tramways  Committee  has  accepted  the 

tender  of  Messrs.  G.  R.  Feather  & Co.  for  patent  point  controllers. 

The  tender  of  Messrs.  Musgrave  (Bolton)  for  an  overhead  travel- 
ling crane  was  accepted  by  the  Electricity  Committee  on  Thursday 
last  week.  J 

Eccles.— The  T.C.  has  accepted  the  tender  of  William 
Boby  (London),  at  £275,  for  the  provision  and  installation  of  water 
softening  and  purifying  plant  at  the  electricity  works. 

Germany. — The  Siemens-Schuckert  Gesellschaft,  of 

Berlin,  has  secured  a contract  to  establish  a central  electric  lighting 
station  in  the  town  of  Kolberg,  Pomerania. 

India. — According  to  Commercial  Intelligence  the  Tata 
Iron  and  Steel  Co.,  Ltd.,  have  placed  the  contract  for  their  power 
house  with  the  Lahmeyer  Electrical  Co.  The  erection  of  the  power 
house  is  to  be  begun  immediately.  Messrs.  Shaw,  Wallace  & Co., 
Bombay  and  Calcutta,  are  agents  for  the  contracting  company. 

Salford. — The  Guardians  have  accepted  the  tender  of  the 
Hart  Accumulator  Co.,  Ltd.,  for  the  renewal  and  maintenance  of 
the  storage  battery  of  110  cells  installed  at  Culoheth  Cottage 
Homes. 
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The  Rand. — According  to  African  Engineering  Messrs. 

Hubert  Davies  & Co.,  of  Johannesburg,  have  just  secured  an  order 
from  the  East  Rand  Proprietary  Mines  for  five  double-drum  electric 
winders.  Each  is  to  be  capable  of  raising  a total  load  of  11,050  lb. 
up  an  incline  of  45°  at  a speed  of  3,000  ft.  per  minute. 

Messrs.  Yaughan  & Son,  of  Manchester,  have  secured  an  order  for 
two  electric  and  one  hand-power  overhead  cranes  for  the  same 
mines,  and  for  two  35-ton,  46-f  t.  span  electric  overhead  travelling 
cranes  for  the  Natal  Government  Railways’ new  Bhops  at  Maritz- 
burg. 


'Wigan. — The  E.L.  Committee  has  considered  the  follow- 

ing tenders  in  connection  with  the  extension  to  the  electricity 

works ; — 

Pipework  and  Economisers. 


Babcock  & Wilcox,  Ltd. 
Stewarts  £ Lloyds,  Ltd. 
Tickle  Bros.,  Wigan 

Croriipton  & Co 

„ „ (alternative) 

Johnson  Bros 

Stirling  Boiler  Co. 

Miisgrave  £ Sons,  Ltd.  .. 


..  ..£8,755 

..  3,775 

(accepted)  8,778 
. . 4,001 

..  3,816 

..  ..  4,182 

. . 4,405 

..  ..  4,446 


Coat.  Conveyor. 


Gilbert  Little  £ Co 

Bennis  4 Co 

Strachan  £ Henshaw,  Ltd.  (no  weighing  machine) 
„ „ (alternative  No.  1)  .. 

„ (alternative  No.  2)  . . 

Drake’s,  Ltd 

Graham,  Morton  & Co.  (no  motors)  

Cecil  Bentham 

R.  White  £ Sons 

Naylor  Bros.  

Heenan  £ Fronde,  Ltd 

Babcock  £ Wilcox.  Ltd.  

British  Thomson-Houston  Co.  

New  Conveyor  Co.  

West  Gas  Improvement  Co 

Edgar  Allen  £ Co.  


..£2,114 
(accepted)  2,080 
..  1,790 
..  2,110 
. . . . 2,240 

..  ..  2,120 

. . 2,255 
. . 2,450 
. . 2,589 
. . 2,600 
. . 2,783 
. . 2,905 
. . 3,050 
. . 3,509 
. . 3,720 
..  ..  4,285 


Previously  to  the  decision  of  the  Committee,  the  sub-committee 
appointed  to  visit  Leicester,  Coventry  and  Manchester,  to  inspect 
conveyors  there,  reported. 


Mixed-pressure  Turbine  with  Alternator  and  Condensing  Plant  at  the 
Wigan  Station,  and  Motor-Generators  at  the  Pemberton  Station. 

Wigan.  Pemberton. 


British  Thomson-Houston  Co.  (Curtis)  (accepted  for 

Wigan  station)  

Jas.  Howden  £ Co.  (Zoelly) 

General  Electric  Co.  (Beiliss)  (accepted  for  Pemberton 

station)  

British  Westinghouse  Co.  (Parsons)  

Mnsgrave  £ Co.  (Zoelly)  . . . . 

Crompton  £ Co.  (Beiliss) 

Lancashire  Dynamo  Co.  (Beiliss) 

Brush  Engineering  Co.  (Parsons)  

Phoenix  Dynamo  Co.  (Rateau)  

Willans  £ Robinson  (Parsons)  ..  ..  .. 


£ s. 

6,106  0 
6,286  0 


6,719  0 
6,882  0 
6,876  0 
7,077  0 
7,490  0 
6,492  10 
6,628  0 
6,855  0 


2,242  0 
2,180  0 


1,980  0 
2,027  0 
2,075  0 
2.142  0 
2,561  0 
1,811  0 
1,910 


1,647  15 

All  the  foregoing  were  for  1,000  kw  , except  the  Brush  Engineer- 
ing Co.,  who  offered  a 750-kw. 

Condensing  Plant. 


British  Thom9on-Houston  Co (accepted)  £1,068 

Jas.  Howden  £ Co.  1,247 

General  Electric  Co 1,100 

British  Westinghouse  Co 1,400 

Musgrave  £ Co . . . . . . 1,037 


Switchboards. 


British  Thomson-Houston  Co. 

Crompton  £ Co 

Spagnoletti,  Ltd 

Dorman  & Smith 
Electric  Construction  Co. 

Switchgear  Co 

General  Electric  Co. 
Lancashire  Dynamo  Co. 
British  Westinghouse  Co. 
Johnson  £ Phillips,  Ltd. 

Ferranti,  Ltd 

Siemens  Bros 

Whipp  £ Bourne  . . 

Cowans,  Ltd 

Drake  £ Gorham,  Ltd.  . . 
Cox-Walker,  Ltd. 

Dick,  Kerr  £ Co 

Union  Electric  Co. 
Lahmeyer  Electrical  Co. 


..  ..  (accepted)  £2,470 

2,499 

2,604 

2,632 

• 2,654 

2,678 

2,797 

8,076 

(not  to  specification)  1,994 
„ „ 2,061 

„ „ 2,198 

„ „ 2,394 

(not  fully  quoted)  1,272 
„ „ 2,178 

„ „ 800 

„ „ 833 

„ „ 2,788 

„ „ 2,081 

„ „ 2,095 


The  acceptance  of  the  foregoing  tenders  is  subject  to  the  sanction 
of  the  Local  Government  Board  being  obtained. 


NOTES. 


Struck  off  the  Register. — The  London-Provincial 
Electrical  Co.,  Ltd.,  has  been  struck  off  the  Register  and  is  dissolved 

accordingly. 

Electrician's  Strange  Death. — The  death  of  Percy 

Dooley  (31),  electrical  engineer,  of  Hanover  Street,  was  reported  to 
tne  Staly  bridge  police  on  Monday.  He  was  in  the  employ  of  the 
Stalybridge,  Hyde,  Mossley  and  Dukinfield  Tramways  and  Electricity 
Board,  and  at  one  o’clock  on  Monday  morning  he  was  discovered 
oy  his  wife  lying  dead  on  the  kitchen  floor.  On  April  16th  he 
received  an  electric  shock  to  his  right  arm  whilst  following  his 
employment,  He  was  under  the  medical  treatment  of  Dr. 
Bodocanachi  up  to  a fortnight  ago,  and  previously  to  receiving  the 
•hbck  he  had  enjoyed  good  health. 


Educational. — The  syllabus  of  classes  of  the  Hackney 

Institute  for  the  next  session  has  been  issued,  and  gives  full  particu- 
lars of  the  electrical  engineering  courses.  Mr.  W.  H.  F.  Murdoch, 
B.Sc.,  is  head  of  the  department. 

Appointment  Vacant.  — A lecturer  and  demonstrator 

on  electrotechnics  is  wanted  for  Faraday  House  (£250).  See  our 
advertisement  pages  for  particulars. 

Inquiries. — The  makers  of  the  “ Coombes  ejectors  ” are 

inquired  for. 

Electric  Shock  Fatalities. — A correspondent  says  that 

a man  named  John  Garner,  aged  39,  of  Ainsworth,  near  Bolton, 
employed  by  the  Lancashire  Electric  Power  Co.,  was  killed  on 
Saturday  morning  by  coming  into  contact  with  a live  wire. 

Institution  and  Lecture  Notes— Iron  and  Steel 

Institute. — Arrangements  have  been  made  to  hold  the  autumn 
meeting  of  the  Iron  and  Steel  Institute  in  London  on  September 
27th,  28th,  29th  and  30th,  and  October  lBt.  The  following  papers 
are  among  tbo3e  offered  for  leading: — “Determination  of  the 
Power  Consumption  of  Reversing  Rolling  Mills,”  by  C.  A.  Ablett, 
(London) ; “ The  Refining  of  Steel  by  Electricity,”  by  Disponent 
E.  J.  Ljungberg  (Falun,  Sweden) ; “ The  Maintenance  and  Renewal 
of  Permanent  Way,’’  by  R.  Price-Williams  (London);  “The  Con- 
stitution of  Carbon- tungsten  Steels,”  by  T.  Swinden,  B.Met. 
(Sheffield).  Visits  will  be  made  to  the  woxks  of  Messrs.  Siemens 
Bros.  & Co.,  Ltd.,  Woolwich,  the  London  County  Council’s  electric 
generating  station,  Greenwich,  and  the  National  Physical  Labora- 
tory, Teddington,  as  well  as  to  other  works  and  places  of  interest. 

The  next  International  Congress  of  Mining,  Metallurgy,  Applied 
Mechanics  and  Practical  Geology  will  meet  at  Dlisseldorf  during 
the  last  week  of  June,  1910,  under  the  auspices  of  the  Rhenish- 
Westphalian  Mining  Industry.  Further  information  can  be 
obtained  on  application  to  the  Secretary  of  the  Iron  and  Steel 
Institute,  or  to  the  Committee  of  Organisation,  Jacobistrasse,  3-5, 
Diisseldorf. 

Institution  of  Mining  Electrical  Engineers. — At  a Council 
meeting  of  the  Institution  held  at  Sheffield  on  the  2 1st  ult.,  a 
report  was  presented  by  the  hon.  secretary  (Mr.  J.  G.  Williams,  3, 
Moresby  Parks,  Whitehaven),  showing  that  the  membership  had 
reached  300,  with  a prospective  immediate  increase  to  400  by  the 
addition  of  candidates  who  had  not  yet  been  formally  elected. 
The  draft  memorandum  and  articles  of  association  were  submitted 
and  provisionally  approved.  It  was  resolved  to  create  a diploma 
class  of  membership,  to  which  candidates  could  only  obtain  admis- 
sion by  examination,  after  having  had  an  approved  term  of 
practical  experience  in  charge  of  electrical  plant  in  mines.  It  was 
further  arranged  that  entrance  fees  should  be  payable  by  members 
of  all  classes  who  joined  after  the  incorporation ‘of  the  Institution. 

Tlie  Home  Office  Regulations. — The  following  order, 

dated  July  23  th,  1909,  has  been  made  by  the  Secretary  of  State 
under  Exemption  3 of  the  Regulations  for  the  generation,  trans- 
formation, distribution  and  use  of  electrical  energy  in  premises 
under  the  Factory  and  Workshop  Acts,  1901  and  1907  : — “In  pur- 
suance of  Exemption  3 of  the  above  Regulations,  I hereby  direct 
that  in  rooms,  other  than  electrical  stations,  in  which  the  following 
special  conditions  are  observed,  viz.,  no  electrical  energy  is  used 
except  at  low  pressure,  nor  for  any  purpose  other  than  lighting  by 
means  of  incandescent  lamps ; and  the  floor  is  of  wood  or  other- 
wise insulating ; and  there  is  no  machinery  or  other  earthed  metal 
with  which  a person  handling  any  non- earthed  lamp  fittings  or  any 
portable  lamp  is  liable  to  be  in  contact ; and  no  process  rendering 
the  floor  wet  is  carried  on ; and  no  live  conductor  is  normally 
exposed  so  that  it  may  be  touched  ; such  conditions  shall  be  deemed 
for  all  the  purposes  of  the  Regulations  adequately  to  prevent 
danger.”  This  exemption,  it  will  be  observed,  removes  the  diffi- 
culties in  connection  with  the  earthing  or  other  protection  of 
lampholders  in  such  places. 

White  City  Sensations  ! — With  reference  to  the  pro- 
gramme of  arrangements  for  the  “ Engineering  Day  ” at  the  White 
City,  a correspondent  (Mr.  A.  H.  White)  writes  as  follows: — 
“ From  the  enclosed  programme  of  the  forthcoming  ‘Engineering 
Day  ’ at  the  Imperial  International  Exhibition,  it  is  the  intention 
of  the  promoters,  after  regaling  the  company  with  an  intimate 
inspection  of  the  ‘ Flip-flap  ’ and  1 Wiggle-woggle,’  to  treat  it  to  a 
special  demonstration  of  the  extraction  of  hydrogen  electrically 
from  the  atmosphere  (page  6).  Unfortunately,  I shall  be  unable  to 
attend  the  experiment,  but  I venture  to  hope  that  the  Review  will 
be  fully  represented  on  this  interesting  occasion,  so  that  I and 
others  of  yonr  numerous  readers  may  learn  something  of  this 
beautiful  process.” 

Electricity  in  Mines  : a New  Committee  Promised. 

— In  the  House  of  Commons,  on  Thursday  last  week,  Mr.  John 
Wilson  asked  the  Secretary  of  State  for  the  Home  Department 
whether  he  had  noted  the  prominence  given  by  Prof.  Redmayne, 
chief  inspector  of  mines,  and  Mr.  R.  D.  Bain,  inspector  of  mines  in 
Durham,  in  their  report  on  the  West  Stanley  explosion,  to  the 
dangers  arising  from  the  use  of  electricity  in  mines,  and  to  the 
statement  in  the  report  that,  on  the  assumption  that  the  explosion 
did  originate  in  the  Busty  seam,  they  were  of  the  opinion  that 
electricity  was  a more  likely  first  cause  than  any  of  the  alternatives 
already  discussed ; whether  he  was  aware  that  all  the  evidence 
given  at  the  inqueBt  by  mining  experts  and  other  witnesses 
went  to  show  that  the  explosion  originated  in  the  Busty  seam ; and 
whether,  having  regard  to  this  evidence  as  to  the  BuBty  seam,  and 
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the  statement  of  the  inspectors  making  the  report  as  to  electricity 
being  the  most  probable  cause,  he  would  arrange  a commission  of 
inquiry  into  the  danger  involved  in  the  U9e  of  electricity  in  mining 
operations.  In  reply,  the  Home  Secretary  signified  his  intention  of 
appointing  a new  committee  to  consider  the  ruleB  relating  to  the 
use  of  electricity  in  mines. 


OUR  PERSONAL  COLUMN. 


The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Mr.  B.  Reeder,  of  the 

electricity  department  at  Stafford,  has  been  presented  with  a 
Ruskin  bowl  on  his  marriage. 

Tramway  Officials. — Mr.  James  H.  Shepherd,  who 

is  at  present  manager  of  the  Dundee  and  District  tramways,  has  been 
appointed  manager  of  the  Dunfermline  and  District  tramways. 
Mr.  Shepherd  served  his  apprenticeship  as  an  electrical  engineer 
with  Messrs.  Lowden  Bros.,  Dundee.  Following  upon  the  intro- 
duction of  the  electric  system  into  Dundee,  Mr.  Shepherd  was 
appointed  assistant-superintendent  of  depots,  and  subsequently 
acted  aB  depot  superintendent  at  the  headquarters  of  the  city  tram- 
ways. He  has  been  for  the  past  four  years  manager  of  the  Dundee 
to  Monifeith  line. 

Mb.  A.  C.  Gilbert,  tramways  manager  at  Ilkeston,  has  resigned. 

General. — The  Governors  of  Faraday  House  have 

appointed  Db.  Alexander  Russell,  M.A.,  D.Sc.,  M.I.E.E., 
Principal  of  this  institution,  in  succession  to  the  late  Mr.  Hugh 
Erat  Harrison.  Dr.  Russell,  who  graduated  in  1882,  and  was 
a distinguished  pupil  of  Lord  Kelvin,  was  appointed  Lecturer  on 
Applied  Mathematics  and  Head  of  the  Physical  Laboratory  of 
Faraday  House  on  i's  establishment  in  1890,  and  has  made  his  name 
familiar  to  the  whole  of  the  electrical  engineering  world  by  his 
numerous  papers,  articles  and  treatises,  hiB  work  being 
characterised  by  independence  and  originality  of  thought  and 
mathematical  ability  of  a very  high  order.  Dr.  Russell  has 
repeatedly  applied  his  efforts  to  the  elucidation  of  abstruse 
scientific  problems  haring  a direct  bearing  upon  the  progress  of 
electrical  technology,  as  in  the  case  of  the  grading  of  the  dielectric 
of  cables,  testing  the  insulation  resistance  of  a network  of  mains, 
and  the  determination  of  the  “skin  effect  ” in  concentric  mains  ; 
his  activity  in  research  appears  to  increase  as  time  goes  on,  and  it 
is  to  be  hoped  that  his  duties  as  Principal  of  the  Electrical 
Standardising,  Testing  and  Training  Institution  will  not  interfere 
unduly  with  his  valuable  work  in  this  direction.  We  tender  oar 
hearty  congratulations  to  Dr.  Russell,  who  has  for  many  years  been 
an  occasional  and  highly-valued  contributor  to  our  columns. 

The  Home  Secretary  has  appointed  Mb.  Granville  Poole  and 
Mb.  Gilbert  Young  Tickle  to  be  Assistant  Inspectors  unuer  the 
Coal  Mines  Regulation  Act. 

The  staff  of  Messrs.  Crompton  & Co.,  Ltd , Arc  Works,  Chelms- 
ford, have  presented  a marble  cluck  to  Mb.  Robebt  Elliot  on  his 
marriage. 

Mb.  H G.  White,  for  eight  years  chief  engineer  to  the  Sterling 
Telephone  and  Electric  Co„  Ltd.,  has  resigned  that  position  to 
take  over  the  management,  of  the  electrical  department  of  the  Soho 
Scientific  Instrument  Co.,  St  Anne’s  Court,  Wardour  Street,  W. 
On  leaving  the  Sterling  Co  , Mr.  White  was  presented  with  a pair 
of  silver  candlesticks  on  behalf  of  the  directors,  and  a handsome 
inlaid  rosewood  clock,  suitably  inscribed,  from  the  staff. 

The  Electrical  Engineering  Department  of  the  Glasgow  Technical 
College  is  losing  another  assistant  in  the  person  of  Mb.  Robebt' 
Rankin,  B.Sc.,  A.G.T.C.,  who  has  been  appointed  electrical  engi- 
neer to  the  Electrical  Co.,  at  Manchester. 

Mb.  F.  B.  Spbab,  for  many  years  manager  of  the  town  division 
of  the  sales  department  of  the  Edison  & Swan  Co.,  London,  has 
resigned  his  position  to  take  up  that  of  sales  manager  to  the 
E M.F.,  Ltd.,  of  10,  Ironmonger  Lane,  E C. 

Tne  Times  announces  that  Colonel  R C.  Hellabd,  C.B.,  has 
been  appointed  technical  assistant,  to  the  superintendent  for  one 
year  ; Lieut.  E.  C.  Fishbouhne,  R.E.,  a technical  assistant  for  one 
year;  and  Mn  Mervyn  Chute  a temporary  assistant,  in  the 
London  Traffic  Branch  of  the  Board  of  Trade. 

We  note  with  interest  the  announcement  in  the  Times  of  August 
28th  that,  on  Thursday  last  week,  Mb.  H.  M.  Hoi’aht,  the  well- 
known  consulting  engineer,  and  a valued  contributor  to  our 
columns,  was  married  to  Miss  Edith  Walpole,  of  Sydenham.  We 
offer  our  hearty  congratulations. 

Obituary. — Mr.  S R.  RoTTONE. — We  retrret  to  learn 

from  last  week's  Ironmonger  of  the  d ath  of  Mr.  S R.  Bottone, 
whose  name  has  been  known  tor  very  many  years  ns  a writer  of 
books  on  electrical  subjects,  mainly  for  amateurs,  and  as  a manu- 
facturer of  small  electrical  goods.  Mr.  Bottone,  who  was  in  bis 
69th  year,  died  at  his  residence  at  Wallington,  Surrey.  Mr. 
A.  E.  Bottone,  elder  son,  will  continue  the  pursuits  of  his  father. 


NEW  COMPANIES  REGISTERED. 


Samuel  Mucklow,  Ltd.  (104,662). — This  company  was  registered 

on  August  20th,  with  a capital  of  £5,000  in  £1  shares,  to  take  over  the  business 
of  manufacturers  of  and  dealers  in  bolts,  nuts,  rivets,  sorews,  washers,  railway, 
tramway  and  telegraph  fastenings,  &c.,  carried  on  by  S.  Mucklow,  at  Hope 
Works,  Old  Hill,  Staffs.  The  subscribers  (with  one  share  each)  are:— 
8.  Mucklow,  Old  Hill,  Staffs,  rivet  manufacturer;  Pollie  Haynes,  Allbut  Street, 
Cradley  Heath,  clerk;  A.  E.  Mason,  193,  Wolverhampton  Street,  Dudley, 
chartered  accountant ; G.  Williams,  BaDk  Buildiogs,  Cradley  Heath,  solicitor. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five  ; the  first  are  8.  Mucklow  and  Pollie  Haynes, each  of  whom  may  retain 
office  while  holding  100  ordinary  Bhares.  Registered  by  the  Solicitors'  Law 
Stationery  Society,  Ltd.,  28-9,  Chancery  Lane,  W.C, 

Robert  Bowran  & Co.,  Ltd.  (104,648). — This  company  was 

registered  on  August  19th,  with  a capital  of  £10,000  in  £1  shares  (3,000  prefer- 
ence), to  take  over  the  business  of  a general  and  electrioai  engineer  and  agent, 
iron  and  steel  merchant,  Ac.,  carried  on  by  R.  Bowran  as  “ Robert  Bowran 
and  Co  ,"  at  4,  St.  Nicholas  Buildings,  Newcastle-on-Tyne.  The  subscribers 
(with  one  share  each)  are R.  Bowran,  22,  Saltwell  View,  Gateshead, 
merchant  ; W.  Latimer,  Hollyhurst,  Winlaton-on-Tyne,  traveller.  Private 
oompany.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
five;  the  first  are  R.  Bowran  and  W.  Latimer,  each  of  whom  may  retain  office 
while  holding  £500  shares.  Registered  office,  4,  Bt,  Nicholas  Buildings,  New- 
castle -on-Tyne, 


CITY  NOTES. 


Aberdeen  Suburban  Tramways  Co. 

At  the  half-yearly  meeting  held  on  Monday,  the  chairman— 
Mr.  George  J.  Walker,  Portlethen — in  moving  the  adoption  of  the 
report,  which  recommended  a dividend  of  2 per  cent.,  referred  to 
the  position  bstween  the  company  and  the  Corporation  as  regards 
the  supply  of  electricity.  He  explained  that  in  negotiating  for  a 
new  agreement  the  Corporation  had  insisted  upon  arbitration.  la 
the  previous  agreement  the  company  was  not  bound  to  take  any 
fixed  supply  of  electricity,  but  had  merely  to  pay  for  that  actually 
used.  The  terms  of  the  reference  to  the  arbiter  nominated  by  the 
Board  of  Trade  were  to  fix  the  price  per  Board  of  Trade  unit  for 
electrical  energy  supplied,  and  to  fix  the  period  of  the  agreement. 
The  arbiter  in  his  decree  bad  gone  entirely  beyond  his  powers  by 
ordaining  the  company  not  merely  to  pay  a price  per  Board  of 
Trade  unit  actually  supplied,  but  in  addition  a standing  charge  o' 
£900  per  annum,  irrespective  of  the  amount  of  electricity  supplied 
to  the  company,  and  of  whether  the  company  took  any  Bupply  at  all. 
That  award,  he  thought,  was  clearly  bad  and  outwith  the  arbiter’s 
powers,  and  the.  company  had  taken  up  that  position  with  the 
Corporation.  The  Corporation  asserted  that  the  company  was 
barred  from  objecting  to  the  award  on  account  of  the  draft  award 
having  been  submitted  to  them  before  it  was  signed  by  the  arbiter. 
There  was  nothing  whatever  in  this  contention,  as  the  secretary  of  the 
company  had  objected  to  the  standing  charge,  and  protested  against 
it  immediately  the  arbiter’s  finding  was  disclosed  to  them.  The 
company  had  offered  to  consider  any  reasonable  proposal  which  the 
Town  Council  might  make  for  getting  them  out  of  the  difficulty 
into  which  the  arbiter  had  placed  them,  and  they  were  waiting  such 
proposals.  The  difficulty  which  the  Town  Council  found  themselves 
in  was  entirely  due  to  the  arbiter’s  mistake,  and  while  the  company 
could  not  for  a moment  recognise  or  agree  to  pay  the  standing 
charge  of  £900,  the  directors  hoped  to  be  able  to  come  to  an  arrange- 
ment which  would  be  fair  to  both  sides. 

The  report  was  adopted. 


Underground  Electric  Railways  Co.  of  London,  Ltd 

The  directors’  report  at  June  30th,  1909,  states  that  the  result  of 
the  past  half-year  shows  a substantial  improvement.  The  net 
revenue  from  investments  and  rents,  after  deducting  general 
expenses  and  interest,  amounted  to  £62,819.  The  net  income  from 
the  operation  of  the  power  house  was  £40,660,  and  the  interest  on 
£775,000  4J  per  cent,  power  house  debentures  amounted  to 
£17,437,  leaving  a surplus  from  the  power  house  of  £23,222, 
making  £86,101.  The  service  of  the  £1,000,000  5 per  cent,  prior 
lien  bonds  required  £26,349,  the  service  of  the  £2,808,000  4 1 per 
cent,  bonds  required  £66,589,  and  the  payment  under  the  guarantee 
On  Metropolitan  District  Railway  assented  extension  preference 
stock  amounted  to  £9,404— £102,342,  so  that  the  net  revenue  was 
therefore  insufficient  to  meet  the  naif-yearly  charges  by  £16,240. 
To  cover  this  deficit  Messrs.  Speyer  have  purchased  from  the  com- 
pany, in  accordance  with  the  agreement  of  April  7th,  1908,  £10,700 
4J  per  cent,  bonds  of  1933  and  £16,050  6 per  cent,  income  bonds 
for  the  sum  of  £10,050.  This  deficit  is  apparently  larger  by 
£4,404  than  that  shown  in  the  first  revenue  account  submitted  in 
Fe  ruary  last,  viz,  £11,837.  That  account,  however,  includes 
more  than  one  half-yearly  dividend  on  the  company’s  bolding  of 
shares  in  the  Tube  Companies,  aud  a large  part  of  the  fixed  charges 
had  been  charged  to  capital  under  the  scheme  of  re-adjast- 
ment.  The  income  from  investments  for  the  six  months  shows  an 
increase  of  £22.065,  or  about  40  per  cent.,  over  that  in  the 
previous  half-year.  This  r.  silt  has  been  obtained  notwithstand- 
ing the  fact  that  the  three  1'ube  Compa  iea  from  which  this  com- 
pany r-ceives  dividends  have  set  aside  for  contingencies  and 
renewals  out  of  the  net  earnings  of  the  last  six  months  the  follow- 
ing amounts: — Baker  8treet  and  Waterloo  Railway  Co.,  £4,000, 
Great  Northern,  Piccadilly  and  Brompton  Railway  Co.,  £6,000, 
Charing  Cross,  Easton  and  Hampstead  Railway  Co.,  £3,000  ** 
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£13  000.  The  Metropolitan  District  Railway  Co.  have  also  set 
aside  for  renewals  out  of  the  net  revenue  of  last  half-year, 
the  sum  of  £10,000.  The  traffic  of  the  railway  companies  m 
which  the  company  is  interested  is  increasing  satisfactorily, 
andi  summaries  of  the  figures  appear  in  the  report.  The 
London  United  Tramways,  Ltd.,  makes  up  its  accounts  annually. 
No  interim  dividend  has  been  paid  on  the  preference  shares  for  the 
past  half-year.  The  receipts  of  this  company  are  still  unsatis- 
factory From  the  power  house  at  Chelsea  electric  power  continues 
to  be  furnished  to  the  Baker  Street  and  Waterloo,  the  Great 
Northern,  Piccadilly  and  Crompton,  the  Charing  Cross,  Euston  and 
Hampstead,  and  the  Metropolitan  District  Railway  Companies,  as 
well  as  to  a section  of  the  London  United  Tramways.  The  net 
output  of  electric  energy  from  the  power  house  during  the  half- 
year  was  60,152,588  kw. -hours.  In  regard  to  the  funded  debt  and 
temporary  loan,  arrangements  have  been  made,  and  are  in  coarse 
of  being  carried  out,  for  the  issue  and  sale  of  £1,000,000  4 per  cent, 
power  house  first  debentures  for  the  purpose  of  redeeming  £850,000 
41  per  cent,  power  house  debentures  and  £150,000  44  per  cent, 
power  house  second  debentures  now  outstanding.  At  June  30th 
there  was  a loan  'outstanding  of  £225,000  (as  compared  with  loans 
of  £809,450  at  December  31st,  1908),  which  will  be  paid  off  on  the 
redemption  of  the  outstanding  4.1  per  cent,  power  house  debentures 
and  power  house  second  debentures  on  October  1st  nest.  The  item 
cf  stocks,  shares,  and  other  property  stands  on  the  books  at 
£12,025,194,  and  consists  of  stocks  and  shares  in  associated  com- 
panies, consols,  and  lands  and  buildings  other  than  power  house 
property.  The  company  received  under  the  construction  contracts 
during  the  half-year : — 


£74,000  4 per  cent.  Great  Northern,  Piccadilly  and  Brompton  perpetual 

^Credi^oLES  per  share  on  250  Great  Northern,  Piccadilly  and  Brompton  4 per- 
cent. guaranteed  preference  shares,  £2  paid. 

Credit  of  £8  per  share  on  44,700  Great  Northern,  Piccadilly  and  Brompton 
ordinary  shares,  £2  paid.  . , 

Credit  of  £8  per  share  on  31,250  Charing  Cross,  Euston  and  Hampstead 
ordinary  shares,  £2  paid. 


The  reduction  of  £448,756  8s.  6d.  in  the  figure  shown  in  the 
balance-sheet  as  compared  with  the  corresponding  figure  at  Decem- 
ber 31st,  1908  (£12,473.950  12s.),  substantially  results  from  the 
following  transactions : — 

Sale  of  £290,000  4 per  cent.  Great  Northern,  Piccadilly  and  Brompton  per- 
petual debenture  stock. 

Sale  of  £200,000  4 per  pent.  Charing  Cross,  Euston  and  Hampstead  perpetual 
debenture  stuck. 

Rale  of  £5,000  41  per  cent,  power  house  debentures. 

Purchase  of  250~Great  Northern,  Piccadilly  and  Brompton  4 per  cent,  guaran- 
teed preference  shares,  £2  paid. 

The  power  house  depreciation  fund  amounted  at  the  end  of  the 
half-year  to  £115,880.  The  market  value  of  the  investments  under 
this  head  shows  a considerable  appreciation.  New  offices  affording 
sufficient  and  convenient  accommodation  for  this  company,  the 
Baker  Street  and  Waterloo,  the  Gr-at  Northern,  Piccadilly  and 
Brompton,  and  the  Charing  Cross,  Euston  and  Hampstead  Railway 
Companies,  have  been  rented  in  a new  building  erected  by  the 
Metropolitan  District  Railway  Co.  on  the  site  adjoining  their 
present  offices  at  St.  James’  Park  Station.  They  are  now  ready  for 
occupation,  and  the  head  offices  of  the  foregoing  companies  will 
be  removed  to  the  new  building.  The  concentration  of  all  the 
departments  will  be  advantageous  to  the  associated  companies. 


Mersey  Railway  Co. 

Thi.  half-yearly  ordinary  general  'meeting  of  the  shareholders  of 
this  company  was  held  on  Wednesday  last  week,  at  Worcester 
House,  Wallorook,  Mr.  J.  Falconer,  M.P.,  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  August  20th,  page  308)  said  it  was  a matter 
of  satisfaction  to  the  board  that  notwithstanding  the  continued  bad 
trade  in  the  district  which  the  company  served,  the  results  of  the 
half-year  continued  to  show  marked  and  substantial  progress.  The 
receipts  had  amounted  to  £53,228,  as  compared  with  £51,748  for 
the  corresponding  half  of  1908,  showing  an  increase  of  £1,444. 
The  report  was  equally  satisfactory  as  regarded  the  expenses.  They 
amounted  to  £34,470,  as  against  £37,145,  or  a decrease  of  £2,675. 
Between  the  increase  in  the  receipts  and  the  decrease  in  the 
expenses  the  net  result  of  the  half-year’s  working  was  better  by 
£4,119.  He  thought  the  shareholders  would  agree  with  the  board 
in  considering  that  improvement  in  these  bad  times  as  a result 
which  they  might  regard  as  satisfactory.  During  the  past 
half-year  they  had  been  reaping  to  a large  extent  the  advantage 
of  the  change  which  they  had  made  in  transferring  their  head 
office  to  Birkenhead,  and  there  consolidating  the  whole  of  their 
staff.  It  was  not  only  in  a saving  in  salaries,  but  in  efficiency  of 
supervision  that  they  were  reaping  benefit  from  that  change.  They 
had  closely  studied  the  traffic  during  the  whole  of  the  half-year, 
and  had  given  increased  travelling  facilities  over  practically  the 
whole  day.  The  policy  upon  which  the  hoard  had  proceeded  ever 
since  they  adopted  electrical  traction  was  that  the  true  interests  of 
the  company  was  to  afford  the  best,  possible  accommodation  to  the 
large  population  which  the  lineeerved.  They  had  continued  to  follow 
that  policy,  Bnd  the  results  encouraged  thtm  to  keep  working  on 
the  same  lines  in  the  future.  The  real  aLd  most  interesting  com- 
pa-iaon  for  the  shareholders  was  that  which  compared  the  pos  tion. 
of  the  company  to-day  with  what  it  was  when  they  began  elec- 
trical traction  in  1903.  They  were  now  approaching  the 
end  of  the  period  during  which  the  debenture-holders’ 
interests  upon  their  debenture  stocks  was  contingent  upon  the 
profits  of  each  separate  year.  The  results  of  the  last  half-year 
during  which  the  company  worked  by  steam  and  the  last  six 


months  were  very  striking.  In  the  first  period,  the  number  of 
booked  passengers,  as  distinguished  from  season-ticket  holders,  was 
2 800  000.  During  the  last  half-year  the  number  was  5,800,000— an 
increase  of  three  millions,  or  something  like  104  per  cent.  The 
season-ticket  holders  Bhowed  an  even  more  remarkable  increase. 
During  the  last  half-year  of  steam  working,  the  number  of  seasom- 
ticket  journeys,  estimated  in  the  usual  way,  was  512,980.  Last  half- 
year  the  number  was  1,384,467— an  increase  of  868,487  journeys, 
equal  to  an  increase  of  169  per  cent.  It  was  a very  striking  fact 
that,  notwithstanding  the  large  increase  in  the  number  of  season- 
ticket  holders,  the  number  of  ordinary  booked  passengers 
had  also  largely  increased.  The  total  receipts  for  the  last 
half-year  under  steam  working  amounted  to  £29,470.  Last 
half-year  they  amounted  to  £53,228— an  increase  of  £23,758,  or 
something  like  £46,000  or  £47,000  a year— an  increase  of  80  per 
cent.  Looking  back  over  the  period  of  years  during  which  they 
had  been  working  by  electrical  traction,  and  seeing  the  increase  in 
the  receipts,  which  was  still  going  on,  he  thought  they  might 
look  forward  with  hope  to  the  future  that  if  they  could  pursue  the 
same  policy  as  hitherto  in  giving  the  public  the  beBt  possible 
acoommodation,  the  development  of  the  undertaking  would  continue 
on  the  lines  on  which  it  had  proceeded  in  recent  years.  With 
regard  to  the  question  of  the  extension  of  the  period  during  which 
the  interest  upon  the  debentures  was  dependent  upon  the  profits  of 
each  separate  year,  he  would  like  to  say  that  the  question  had  been 
most  carefully  considered  by  the  board,  including  those  members 
representing  the  debenture-holders,  and  looking  to  the  sue- 
cessful  result*?  of  the  arrangement  which  had  been  made  in 
bringing  about  the  figures  to  which  he  had  referred,  and  to 
the  prospects  of  the  future,  they  were  all  unanimously  of 
opinion  that  it  was  to  the  interests  of  everyone  concerned  in  the 
undertaking  to  continue  the  arrangement  which  was  made  in  1900. 
The  biggest  interest  of  everybody  was  to  ensure  the  efficient  man- 
agement of  the  company  and  to  place  it  in  a position  to  take 
advantage  of  any  opportunity  for  development.  The  only  alterna- 
tive to  an  extension  of  the  period  would  be  that  the  company  should 
go  back  to  Chancery  with  a Receiver,  and  there  was  nothing  better 
calculated  to  choke  the  enterprise.  Certainly,  as  far  as  the  share- 
holders were  concerned,  and  also  he  believed  the  debenture- holders, 
it  was  to  their  interests  to  maintain  the  present  policy  and 
management. 

Me.  H.  A.  Wakeman -Newport  seconded  the  motion. 

Replying  to  questions,  the  Chairman  said  they  had  been  able 
duriDg  (he  past  half-year  to  pay  their  way  and  the  interest  on  the 
first  debenture  stock.  The  later  debenture  stocks  were  entitled  to 
any  surplus,  but  before  they  could  get  it  they  must  provide  for  the 
balance  at  the  debit  of  net  revenue,  amounting  to  £ls,000,  and  that 
was  cne  of  the  things  which  would  have  to  be  taken  into  consider- 
ation when  they  came  to  deal  with  the  scheme  for  the  payment  of 
the  interest. 

The  report  was  adopted. 


Rank  for  Electrical  Enterprises. 

The  Bank  fur  Elektrische  Untemehmungen  of  Zurich,  which  ia 
an  institution  for  investments  and  making  advances  to  electrical 
undertakings,  made  considerable  alterations  in  its  holdings  of 
securities  during  1908-9.  The  funds  thus  released  were  re- invested 
in  other  enterprises,  and  the  profits  resulting  from  the  sales  were 
largely  devoted  to  writing  down  the  value  of  portfolio  securities. 
The  accounts  are  briefly  as  follows  for  the  past  two  years  : 


Share  capital... 
Bond  capital ... 
Gross  profits  . . . 
Net  profits  ... 
Dividend 

,,  per  cent. 


1908-9. 
'£l,6i  0,000 
1,552.000 
272,600 

175.000 

160.000 
10 


1907-8. 

£1,600,000 

1,580.000 

263,300 

174,400 

160,000 

10 


The  company’s  report,  from  which  details  were  given  in  a previous 
issue  in  respect  of  the  situation  of  the  electrical  industry  in  Europe, 
presents  details  of  the  numerous  undertakings  in  which  the  bank 
is  interested  in  various  countries.  It  appears  that  the  company  s 
syndicate  share  in  the  first  issue  of  5 per  cent,  debentures  of  the 
Victoria  Falls  Power  Co.  was  liquidated,  whilst  afresh  participa- 
tion has  been  assumed  in  the  further  emission  which  was  recently 
made, 


Slock  Exchange  Notices. — Applications  have  been 

made  to  the  Committee  to  allow  the  following  securities  to  be 
quoted  in  the  Official  List: — 

Melbourne  F.lectiic  Supply  Co.,  Ltd.—  £1.00,000  G pel-  cent,  cumulative 
preference  stock,  in  lieu  of  the  preference  shares  of  the  Electric  Lighting  and 
Traction  Co.  of  Australia,  Ltd. ; 20,0  0 7 per  ccut.  first  cumulative  pref  leuce 
shares  of  £5  each;  and  a further  issue  of  £100,000  5 per  cent,  first  mortgage 
debenture  stock. 

The  Committee  have  ordered  the  undermentioned  securities  to  be 
quoted  in  the  Official  List 

Bombay  Electric  Supply  and  Tramways  Co. — £150.000  6 per  cent,  second 
mortgage  debentuies  of  £100  each,  Nos,  1 to  1,500,  in  lieu  of  the  scrip  now 
quoted. 

South  Metropolitan  Electric  Light  and  Power  Co., 

Ltd. — Warrants  for  interim  dividends,  payable  on  the  31st  ult.,  on 
the  7 per  cent,  cumulative  first  preference  shares  and  6 per  cent, 
cumulative  second  preference  shares  for  the  half-year  ended  J unj 
30th,  1909,  have  been  posted. 
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MARKET  QUOTATIONS. 


Wednesday,  September  1st, 


CHEMICALS,  Ac. 


I Acid,  Hydrochloric  . . 

i „ Nitric 

i „ Oxalic 

r „ Sulphuric 
i Ammoniac,  Sal 
i Ammonia,  Muriate  (crystal) 


per  cwt. 


pei 


a Bleaching  powder  . . , . 

a Bisulphide  of  Carbon 

a Borax 

a Ferro-Silicon 
a Copper  Sulphate 
a Lead,  Nitrate 
a „ White  Sugar 
a ,,  Peroxide 
a Methylated  Spirit  . . 
a Potassium,  Bichromate,  in  casks 
a Potash,  Caustic  (75/80  %) 
a ,,  Chlorate  . . 
a „ Perchlorate 
a Potassium,  Cyanide 

a Shellac  

a Sulphate  of  Magnesia 
a Sulphur,  Sublimed  Flowers 
a ,,  Recovered 

a ,,  Lump 

a Soda,  Caustic  (white  70  %) 
a „ Chlorate 
a „ Crystals 
a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %) 

METALS,  Ac. 

A>  Aluminium  Ingots,  in  ton  lots 
b „ Wire,  in  ton  lots 

b „ Sheet,  in  ton  lots 

p Babbitt's  metal  ingots 
c Brass  (rolled  metal  2"  to  12"  basis) 
c „ Tube  (brazed) 
c ,,  „ (solid  drawn) 

c „ Wire,  basis 
c Copper  Tubes  (brazed)  . , 
c ,,  „ (solid  drawn 

g „ Bars  (best  selected) 

g „ Sheet 

g ,,  Rod 

e „ (Electrolytic)  Bars 

e „ „ Sheets 

e „ „ Rod 

e „ „ H.C.  Wire 

f Ebonite  Rod 
f „ Sheet  . . . . 

n German  Silver  Wire 
h Gutta-percha,  fine. . 
h India-rubber,  Para  fine  . . 

/ Iron  Pig  (Cleveland  warrants) 

I ,,  Wire,  galv.  No.  8,  P.O.  qua 
g Lead,  English  Ingot 
mManganin  Wire  No.  28  . . 

g Mercury  

d Mica  (in  original  cases)  small 
J „ „ „ medium 

d „ „ „ large 

p Phosphor  Bronze,  plain  castings 
p „ „ rolled  bars  & rods 

p „ „ rolled  strip  & sheet 

o Platinum  

e Silicium  Bronze  Wire 
r Steel  Magnet,  in  bars  . . 
g Tin,  Block  (English) 
n ,,  Wire,  Nos.  1 to  16  ..  .. 

p White  Anti-friction  Metals : — 

“ White  Ant  ” brand 
k Zinc,  Sh’t  (Vieille  Montagnebnd.) 


per  gal. 
per  lb. 
per  ton 
per  lb. 

per  cwt. 
per  ton 


per  lb. 
per  ton 
per  lb. 


per  ton 
per  lb. 

per  ton 

per  lb. 

per  ton 


per  lb. 
per  bot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 

par  ton 


Latest 

Price. 


Fortnight’s 
Inc.  or  Dec. 


6/- 
22/- 
28/- 
6/6 
42/- 
£21 
£30 
£5  10 
£18 
£16 
£12 
£18  10 
£26  10 
£23  10 
£32 
2/6 
3£d. 
£20 
3Jd. 
3fd. 
7d. 
74/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
3|d. 
£3  5 
3d. 
7d. 


£80 

£112 

£120 

£50  to  £136 
7fd. 

8Jd. 

7Jd. 

6a’d. 

8|d. 

8|d. 

£72 
£72 
£72 
£61  10 
£78 
££6 
8d. 

3/3 

3/- 

1/6 

5/6  to  6/6 
8/2 
51/44 
£14 

£12  15  to  £12  17  £ 
6/6 
£8  5 
6d.  to  Is. 

2/6  to  4/- 
4/6  to  8/6 
1/-  to  1/1.| 

1/14  to  1/3 
I/24  to  1/6 
99/- 
9Jd. 

£65 

£137  to  £138 
1/9 

£35  to  £60 
£25  10 


lid 

lljd 


dec. 

inc. 


variable 


£3  10  inc, 
inc. 


Quotations  supplied  by — 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons, 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Percha  and 
Telegraph  works  Co.,  Ltd. 
o.  James  & Shakspeare, 

rW.  F. : 


b Edward  Till  & Co. 

/ Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd. 
m W.  T.  Glover  & Co.,  Ltd, 
n P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
j»  The  Phosphor  Bronze  Co.,  Ltd, 
nis  & Co, 


Dumbarton  Burgh  and  County  Tramways  Co.— 

The  report  of  the  directors  states  that  the  profit  for  the  year,  after 
allowing  for  interest  on  debenture  stock,  amounts  to  £6,193,  to 
which  has  to  be  added  the  net  balance  forward  from  last  year, 
£1,328,  making  a total  of  £7,520.  A preference  dividend,  paid  at 
the  rate  of  6 per  cent,  per  annum  for  the  half-year  to  January  31st, 
absorbed  £2,250,  and  a similar  dividend  for  the  half-year  to  July 
31st,  brings  the  total  to  £4,500.  There  is  left  a balance  of  £3,020, 
which  the  directors  recommend  should  be  carried  forward. 

Candy  Belt  Manufacturing  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  of  6 per  cent,  per  annum,  less 
income-tax,  on  the  ordinary  shares  for  the  past  half-year. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The 

number  of  units  delivered  to  consumers  during  the  five  weeks 
ended  July  30th,  1909,  waB  904,731,  compared  with  724,011  units 
in  the  corresponding  five  weeks  of  1908. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon. 

With  money  so  easy  that  on  Consols  it  can  be  borrowed  at  1,',  per 
cent.,  it  is  surprising  that  business  does  not  How  more  readily  into 
the  investment  markets.  Here  and  there  are  signs  of  expansior, 
but  on  the  whole  the  volume  of  Stock  Exchange  business  is  very 
quiet. 

The  appalling  floods  in  Mexico  led  to  a moderate  decline  in 
Monterey  Railway,  Light  and  Power  5 per  cent.  Debenture  stock, 
Last  wetk  the  price  was  unaffected  by  the  bad  fira  at  Monterey, 
but  the  devastation  of  the  town  by  flood  has  caused  the  quotation 
to  decline  to  86,  which  is  a fall  of  3$.  There  is  a million  pounds 
of  the  stock  issued.  According  to  well-informed  sources,  the  com- 
pany Bhould  not  suffer  a vast  amount  of  damage. 

Mexican  Light  and  Power  Common  stock  came  down  3 points, 
falling  to  70,  but  regaining  1 per  cent,  of  the  decline.  Mexico 
Trams,  however,  have  rallied  3 after  their  drop  of  last  week,  and 
the  bonds  at  97  have  also  regained  their  slight  loss.  Sao  Paulo 
Trams  at  148J  are  1 lower,  and  Rio  Trams  at  93  show  a point  rise. 
Electrical  Development  of  Ontario  bonds  have  shot  up  5$. 

Sensational  is  the  mildest  word  to  apply  to  the  movements  in 
American  Railroad  market,  and  the  violence  of  the  rapid  changes 
heep3  the  cables  busily  employed.  So  the  gamble  in  Anglo- 
American  Telegraph  Deferred  goes  merrily  forward,  the  stock  rising 
and  falling  in  uniBon  with  the  course  of  the  Yankee  shares  and 
the  rumours  concerning  the  health  of  the  latest  Wall  Street. 
•'  magnate.”  On  balance,  the  prices  of  the  Preferred  and  Deferred 
stocks  are  both  a little  better.  Direct  United  States  shares  im- 
proved to  a slight  extent. 

Eastern  Extensions  have  risen  appreciably  upon  relaxation  of 
the  recent  pressure  to  sell.  The  shares  have  been  undervalued  for 
some  time  past,  as  compared  with  Eastern  Telegraph  stock,  and 
the  latter  still  stands  higher  than  the  “ China  ” shares.  Globe 
Telegraph  and  Trust  Preference  are  better  again.  Mackay  Common 
stock  gained  $2. 

While  National  Telephone  Deferred  Las  eased  off,  there  has  been 
a good  demand  for  the  foreign  telephone  issues.  Oriental  shares 
and  Debenture  stock  were  both  advanced  this  (Tuesday)  afternoon, 
and  United  River  Plate  Preference  went  with  them.  American 
Telephone  and  Telegraph  capital  stock  went  down,  but  rallied 
easily,  and  shows  no  change  on  balance. 

The  Telegraph  and  Telephone  market  is  attracting  a greater 
amount  of  public  attention  than  usual,  and  manufacturing  shares 
are  not  neglected.  Following  upon  their  recent  advances, 
Callender’s  and  Henley’s  show  further  rises.  India- Rubber  shares 
and  Telegraph  Constructions  are  unaltered,  but  British  Insulated 
Ordinary  are  J better. 

Trade  conditions  throughout  the  country  continue  to  show 
gradual  improvements,  but  it  cannot  be  said  that  the  Home  Rail- 
way market  takes  any  notice  of  the  change.  In  fact,  prices  rise 
a little  only  to  slip  back  a little  more,  and  as  for  business,  there  is 
not  an  hour’s  work  per  diem  done  during  the  week. 

Central  London  Preferred  and  Ordinary  have  proved  their 
superiority  to  general  conditions  by  rising  a point  apiece,  the 
former  stock  receiving  notice  by  reason  of  the  fairly  liberal  yield 
which  it  offers,  combined  with  reasonable  security.  Metropolitan 
Consolidated  and  District  stocks  are  both  lower ; City  and  South 
London  is  unchanged.  Great  Northern,  Piccadilly  and  Brompton 
4 per  cent.  Preferred  shares  are  8 ex  dividend.  The  Underground 
Electric  Railway  Income  bonds  have  further  advanced,  in  spite  of 
a slackening  in  the  prices  of  the  company’s  other  two  issues. 

It  begins  to  get  as  monotonous  to  write,  as  we  are  sure  it  must 
be  to  read,  that  electricity  supply  stocks  and  shares  are  quite 
steady,  and  almost  unchanged.  Notting  Hill  shares  rose  5s.  Two 
or  three  Debenture  stocks  have  hardened,  two  or  three  issues  are 
ex  dividend.  There  is  really  little  more  to  be  said  about  the 
market. 

One  feature  in  the  electrical  departments  is  a rise  of  6J  in  British 
Columbia  Electric  Railway  Deferred  stock.  The  Preferred  is  up 
two  points.  On  several  recent  occasions  the  evidence  of  the  com- 
pany’s prosperity  has  been  indicated  here  on  the  authority  of 
travellers  lately  returned  from  Vancouver.  Anglo-Argentine  Tram- 
ways Preferences  are  both  TV  lower,  the  4 per  cent.  Debenture 
being  i better. 

Amongst  the  miscellaneous  shares,  Oastner-Kellners  and  Dick, 
Kerr  Ordinary  and  Preference  have  gained  small  fractions,  and 
there  is  a rise  of  two  in  Willans  & Robinson  Debenture  stock. 


Stewarts  & Lloyds,  Ltd.— The  directors  have  declared 

an  interim  dividend  for  the  half-year  ended  June  30th,  1900,  at  th« 
rate  of  10  per  cent,  per  annum  on  the  preferred  ordinary  Bhares. 


SHARE  LIST  OP  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

IeeaOi 


$131, 

$53 

658,460 

3,220,770 

3,220,770 

47,725 

44.000 
3,431,350 

16.000 

6,000 

12,981 

6.000 

30.000 
60  710! 
43.500 

$,000, 000 
2,000,000 
1,896,706 
800,000 
762,400 
200,000! 

181,127 

181,127 

160.000 

10,000 

17.000 
$41,380,400 
$50,000,000 

894,190 

72,680 

86,492 

8.225.000 

8.726.000 

16.000 

15.000 

250.000 
7,000,000 
1,983,593 

179,313 

50.000 
99,100 
99,400 
11,839! 

145,955 

3,042 

120.000 
40,000 
30,008 

160,000 

207,930 

800,000 

88,321 

84,568 

4,669 

80,000! 


Dividends  for  the  last 
lour  years. 


4 % 


Closing 

Quotations 

Aug.  24th. 


Anglo-American  Telegraph  ••  

Do.  do.  do.  6%  Pref,  . ” 

Do  do.  do.  Deferred  .. 

Ang'lo-Portuguese  Tel.,  6 % Mort.  Deb.  Stook  Red. 
Chili  Telephone,  Nos.  1 to  44,000  • • • • •• 

Commercial  Cable,  Btlng.  600  year  4%  Deb.  Bk.  Red, 

Cuba  Telegraph  - - 

Do.  10  % Pref.  

Direot  Spanish  Telegraph,  Ord.  ••  •• 

Do.  do.  10%  Cum.  Pref, 

Do.  do.  4J  % Debs 

Direct  United  States  Cable  ..  ..  ••  •• 

Direct  W.  India  Cable,  41% Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Btook.  . .. 

Do.  81%  Prel.  Btook.. 

Do.  4 % Mort.  Deb.  Btook.  Red.  . . 

Eastern  Extension,  Australasia,  and  China  Tele 
Do.  4 % Deb.  Stock  . . .... 

| East.  & B.  Afric.  Tel.,  4 % Mt  ^ Maontios  | 

Globe  Telegraph  and  Trust^.^..  - 

Great  Northern  Telegraph,  of  Copenhagen. 

( Halifax  and  Bermudas  Cable,  41  % lBt  Mort 
| Debs.,  within  Nos,  l to  1,200,  Red 

Indo-European  Telegraph  • 

Mackay  Companies  Common  

Do.  do.  4%  Cum.  Pref 

Marconi's  Wireless  Telegraph  . . .. 

Monte  Video  Telephone  Co.,  Ltd.  Ord, 

Do.  do.  do.  6 % Pref. 

National  Telephone,  Pref.  Btook 

Do.  do.  Def.  Btook 

Do,  do.  6 % Cum.  1st.  Pref,  . 

Do.  do.  6 % Cum.  2nd  Pref.  . 

Do.  do.  6 % Non-oum.  8rd  P.,1  to  260,000 

Do.  do.  81  % Deb.  8took  Red, 

Do.  do.  4 % Deb.  Btook  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171.604,  fully  paid 
Do.  do.  do.  6 % Cnm.  Pref... 

Do.  do.  do.  4 % Red.  Deb. 

Paciflo  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Telephone  Co.  of  Egypt,  41  % Deb.  Red. 

Submarine  Cables  Trust 

United  River  Plate  Telephone  ..  . . 

Do  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  30,000  & 63,001  to  63,008 
Do.  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Bub.  Tel. 
Western  Telegraph,  Ltd,,  Nos.  1 to  207.9&).. 

Do.  do.  4 % Deb.  Stook  Red. 

WeBt  India  and  Panama  Telegraph  .. 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Closing 

Quotations 

Aug.  31st. 


93  — 96 
146  —147 
96  — 98 

601-  621 
103 1— 1042 
21  - 2 i 
1031 -105| 

90  — 92 
81-  9 
17  — 18 
21-  31 
81-  81 
99  —101 
I 13  — 131 
100  —102 
129  —132 
841-  861 
1044-1061 

113-  121 

102  —104 


Present 
Yield 
per  cent. 


61% 


6 % 

6 % 

6 % 

6 % 

24% 

20  % 

20  % 

18  % 

44% 

44% 

44% 

44% 

13  % 

18  % 

13  % 

13  % 

2 % 

34% 

4 % 

4 % 

4 % 

4 % 

4 % 

4 % 

Nil 

Nil 

Nil 

Nil 

6 % 

6 % 

6 % 

6 % 

6 % 

5 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

5 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

5 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

84% 

84% 

34% 

3i% 

4 % 

4 % 

4 % 

4 % 

7 % 

7 % 

8 % 

8 % 

6 % 

6 % 

6 % 

6 % 

4 % 

4 % 

4 % 

4 % 

4 % 

4 % 

4 % 

4 % 

5 % 

5 % 

6 % 

5 % 

44% 

44% 

44% 

44% 

6 % 

6 % 

6 % 

6 % 

8 % 

8 % 

8 % 

. • 

6 % 

5 % 

6 % 

6 % 

Nil 

24% 

24% 

4 % 

4 % 

4 % 

4 % 

7 % 

7 % 

7 % 

4 % 

4 % 

4 % 

4 % 

Nil 

Nil 

Nil 

Nil 

6 % 

8 % 

6 % 

6 % 

Nil 

Nil 

£2  6 

16  % 

I 6 % 

5 % 

| 6 % 

6 7o 

100  —102 


99J-1011 

611-  631 
80  — 84 
74  — 79 

H - i! 

II — IS 

I—  1 

106  -1071 
123  —125 
104-  101 
104-  i°l 

6*-  514 
98  —100 
100  —102 
!A—  1<* 

If1!! — 1* 
851-  871 
994-1011 
7|-  84 
100  —102 
130  —133 
CIS-  7 A 
64-  61 
14-  13 
991-1014 
13|-  135 
1021-1044 
4-  i 
8—81 
Q Cl 

101  —103 


-102 


Highest^ 

jowest. 

1444 

1424 

601 
101 J 
21! 

1034 

20* 

6i 

90 

131 

12i! 

130 

86 

105 

12* 

129 

84} 

ii* 

1001 

104 

141 

101 

14 

53 

514 

14/9 

•• 

107J 

128* 

10* 

1061 

1224 

-6A 

98J 

101 

'71 

” 

'71 

'7 

13!! 

1034 

isg 

'81 

:: 

4 1 


+ 4 
+ 1 


+ 2 


- h 


+ 1 


+ 4 
■i'l 

- 4 
+ 4 


s.  d. 
Nil. 

6 4 2 
6 8 10 
1 8 


6 3 
6 14 
1 17 
4 14 
4 14 

4 7 
6 13 

5 11 

6 3 
6 12 
8 16 
6 

4 8 
6 6 

4 0 
3 15 

5 14 


5 11 
3 
1 
0 
2 
3 

3 16  11 
8 18  6 


6 7 
4 4 
b 13 


18  3 


6 1 
4 13 
6 2 
Nil 
6 0 
6 13 
6 11 
4 16 
6 10 
6 10 
4 7 
8 10 

3 18 
6 6 

4 16 
4 li 
8 18 
4 18 
4 7 10 

4 10  11 

5 11  4 
4 8 10 

4 10  11 
8 18  5 

5 1 10 

3 16  2 
Nil 

7 12 
17  2 4 

4 17  1 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 

976.21.0 
332,387 
cdu.OUU 

100.000 
60,000 
60,000 
40,100 
12,897 

124,400 

600,000 

400.000 
4CO.OOO 
233  'JOG 
212,600 
188,801 
161,437 

1,473,658 

528,936 

100.000 
100,000 
600,000 
204, 91CI 

400.000 

1,016,868 

60,000 

60,000 

140,976 

800.000 
136,000! 
186,000! 
187,610 

46,804 

860,000 

B6.000 

40.000 
800,000 
491,328 
460,000 
210,168 

1,890,690 

554. 655 

654.656 

86.000 

100,000! 


1 1 Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.^lto  | 


Do.  5 % 2nd  Pref., 800, C01  to  1, 300,000 

uu  4 % Deb.  BtocK  ..  ••  • • 

Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock  . . 
Babcock  & WUcox,  1 to  580,000. . ..  ••  •• 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

British  Aluminium,  Ord.,  1 to  40,000  

Do.  do.  7 % Cum.  Pref.  . . .. 

Do,  do.  *‘  A ” 6 % Cum.  Pref 

Do.  do,  4 % Funding  Certa 

Do.  do.  61  % Loch  Leven  Debs. 

British  Columbia  E.  Bail  Def.  Ord.  8tock  . . • . 

Do,  Pref.  Ord.  Stock  ..  .. 

Do.  6 % Cum.  Perp.  Pref.  Stock 

Do.  44  % 1st  Mort.  Debs.,  1 to  6,260  . . . . 

Do.  4$  % Vancouver  Power  Debs.,  1 to  3,200 

British  Electric  Traction  ..  •• 

Do.  do.  6%Cum.  Pref.  ..  '• 

Do.  do.  6 % Perp.  Deb.  Stock  . . 

Do.  do.  41  % 2nd  Deb.  Stock  Red, 

British  Insulated  and  Helsby  Cables 
Do.  do.  6%Cum.  Pref.  ..  .. 

Do.  do.  41  % 1st  Mort.  Deb.  Red. . . 

British  Thomson-Houston  41  % 1st  Mort.  Debs,  . . 

| British  Westingbouse  6 % } 

1 Do.  do.  4%  Mort.  Deb.  Stock 

;Browett,  Lindley  & Co.,  Ord.  ..  ..  .. 

Do.  do.  6%  Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  105,731 
Do  do.  Non-cum.  6 % Pref.  .. 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610  . . ..  .. 

Do.  6%  Cum.  Pref.,  Nos.  1 to  29,830 

Do.  4*  % 1st  Deb.  Stock . . 

I Callender’s  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Re 

I Cape  E.  Trams.,  1 to  491,222  .. 

Castner-Kellner  Alkali,  1 to  450,000  ..  - - - - 

Do.  do.  44  % lBt  Mort,  Deb.  Stock 

Central  London  Railway,  Ord.  Stock  . . .. 

Do.  do.  4%  Pref.  Btook  .. 

Do.  do.  Def.  do.  .. 

i City  and  Booth  London  Railway  ..  .. 

' Crompton  ft  Co.,  Nos.  1 to  B6.0O0  ..  .. 

Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

900  of  £100,  and  901  to  11,008  of  £6$  Bed. 


4|-  41 
41-  4| 
92i-  93i 
102  —105 
4*—  4/„ 
H-  15 
1-  i 
12-  11 
31-  81 
24-  34 
95  - 68 
152  —157 
123  —127 
10!)  —112 
102  —104 
102  —105 


A — A 

38  — 42 
A-  « 

14/6  to  16/6 
0 - 1 


96/104 

921 

88/14 


155J 

iio 


47/6 

854 


94/44 

924 

86/1 


n 


98/9 


41/3 


71- 


97  —100 

994 

10g—  111 

10J1 

10A 

+ 4 

65-  ti 

+ 1 

1C  5— 107 

+ 4 

1-  4 

7/6 

7/3 

2 - 24 

41/6 

40/- 

+ ’.A 

105  —108 

62  — 64 

68 

624 

+”1 

84  — 16 

+ 1 

43  — 45 

814-  824 

821 

314 

a - 14 

9—93 

•• 

•• 

— A 
+ 4 


+ 1 


+ 64 
+ 2 
4 1 

+’i 


+ A 

—‘2 


-2 


5 2 4 


6 9 
6 10 

15  3 
9 11 
0 0 
0 0 

18  13  4 
7 10  n 
6 14  3 
12  3 
1 U 
14  6 
9 
6 
5 

Nil 
0 

16 
6 14 
6 7 
4 11 
4 4 
4 15 

Nil 

9 10 
Nil 
Nil 
Nil 
Nit 
9 16 
14  10 

4 12 

5 0 


5 

3 14 

6 1 

4 13 
6 11 
4 12 

13  6 


6 11 
4 1 
N 1 
17 


8 


6 7 6 


• Unless  otherwise  stated,  a/i  snares  are  fully  paid. 
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Present 

Issue, 


460.000 
806  000 
271,030 

60,000 

99,261 

17.139 

807,895 

67,720 

112,100 

81,390 

26,000 

900.000 

78.000 

96.000 

60.000 
40,000 

40.000 

160.000 

60.000 
87,500 
10,000 

600,070 

899,930 

126,000 

1,881,000 

6,782,062 

2,640,914 

8.235.000 
891,337 
814,016 
600,000 

595.600 
10,823,200 
$0,000,000 

246.600 
246,500 
245,000 

87,860 

140,000/ 

1,000,000 

2.800.000 
4,900,000 

66,666 

66,666 

246,495 


16,000 

70.000 
80,449 

9,651 

886,876 

80.000 
80,000 
80,000 

446,736 

49,486 

176.0001 
70,696 

40.000 

400.0001 
800,000 

50.000 

60.000 

260,000 

40.000 

65.000 
400,0001 
400,000 

80.000 
80,000 

480,600 

$8,160,000 

10,000 

10,000 

90.000 

15.000 
$1,376,000 

21.000 

90.000 

111,000 

70.000 
682,855 
200,000 

76,121 

285.0001 

248.0001 
$6,000,000 
18,686,000 
$1,400,000 
$12,000,000 

‘160,000 

130,491 

181,500 


126,600 

10,862 

20,000 

60,000 

119,691 

100,000 

200,100 

10,000 

80,000 

160,0001 

12,000 

66,000 

120,000 

142,968 

224,620 

80,000 

60,000 

276.000 
B08, 000  [ 

110.000 

81,279 


HAMH, 


Diok,  Kerr  & Co.,  1 to  260,000  

Do.  do.  6 % Cum.  Pref.,  1 to  806,000  . . 

Do.  dc.  4J  % Deb.  Stook 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
EdiBon  & Swan  Utd„  “A”  shs.,  453  pd.,  1 to  99,261 
Do.  11 A ” shares,  01—017,189 

Do.  4 % Deb.  Stock  Red.  . . 

Do.  6 % 2nd  Deb.  Stock  Prov,  Certs,  all  p/ 
Eleotrio  Construction,  1 to  112,100  .. 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

„ Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ’’  4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  5 % Mort.  Debs. 

Henley’s  (W,  T.),  Telegraph  Works,  Ord.  . . 

Do.  do.  44  % Pref 

Do.  do.  4*  % Mort.  Deb.  Stock 

India-Rubber,  Gutta-percha  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

( Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock 

Metropolitan  Consolidated  

Do.  Surplus  iiands 

Do.  Distriot 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd...  .. 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44  % Deb.  Stock  Red 

Mexico  Trams  Co.,  Common  Stock  . . 

Do.  1st  Mort.  60-year  6%  Gld.  Bd 

Potteries  Electric  Traction  

Do.  6 % Cum.  Pref 

Do.  44  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4%  Deb.  Bds.,  1 to  1,600  Red.,  1909 
Underground  Electric  Railway,  6%  Prior  Lien 
Do.  do.  44%  Bonds.. 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  30,000  & 80,001  to  116,666 
Do.  6 % C.P.,  30,001  to  80,000  & 125,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stock  


Stock 

or 

Share, 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Aug.  21th. 

Closing 

Quotations 

Aug.  31st. 

Business  done 
week  ended 

Aug.  31st,  1909. 

RiB6  + 
or 

Fall  — 

* 

1905. 

1906, 

1907. 

1908. 

EJitrhttet 

LowfiHO. 

1 

10  % 

10  % 

10  % 

10  % 

1A—  14 

14-  I A 

24/44 

24/8 

1 

6 % 

6 % 

6 % 

6 % 

i-k-  lift 

14-  il 

•f  T 

100 

44% 

44% 

44% 

44% 

100  -103 

100  —103 

.12 

10 

6 % 

b % 

6 % 

6 % 

121-  13J 

122—  13? 

e 

44% 

44% 

24% 

H% 

4-  i 

4—  1 

6 

44% 

44% 

24% 

24% 

1 - 14 

1 - 4 

20/3 

100 

4 % 

4 % 

4 % 

1 % 

68  — 73 

68  — 73 

100 

5 °/o 

b % 

6 % 

5 % 

84  — 87 

84  — 87 

2 

Nil 

Nil 

Nil 

Nil 

A-  44 

2 

7 % 

l It 

7 % 

7 % 

U-  14 

1-A-  1,7« 

10 

6 % 

6 % 

b % 

5 % 

7f—  8i 

7#  — 81 

Stock 

4 % 

4 % 

4 % 

4 % 

85  — 88 

85  — 88 

10 

4 % 

4 % 

4% 

Nil 

1-  1 

I-  1 

10 

7 % 

7 % 

7 % 

101—  101 

101—  101 

' 

100 

6 % 

6 % 

b % 

5 % 

102  —1031 

102  —108 

6 

16% 

16  % 

16% 

15  % 

12  - 13g 

124-  131 

if,  \ 

124 

5 

44% 

44% 

44% 

44% 

54-  54 

54-  54 

Stook 

44% 

44% 

44% 

44% 

1054-1074 

1054-1074 

10 

10% 

10  % 

10  % 

10  % 

14f — 154 

14#-  154 

iiin 

10 

Nil 

Nil 

4% 

Nil 

l~  48 

4-  48 

10 

5 % 

6 % 

5 % 

5 % 

44-  5 

44-  4f 

— & 

10 

3 % 

8 % 

3 % 

Nil 

14-  24 

4-  24 

10 

3 % 

8 % 

3 % 

Nil 

’4—  24 

4-  24 

10 

6 % 

6 % 

6 % 

3f% 

li-  2g 

24-  2| 

47/6 

46/3 

+ \ 

100 

4 % 

4 % 

% 

4 % 

68  — 71 

67  — 70 

68 

—1 

100 

28% 

1% 

4% 

4% 

391-  39J 

38#  - 391 

391 

38# 

— 1 

100 

28% 

2|% 

21% 

2|% 

65  -67 

65  — 67 

66 

100 

Nil 

Nil 

Nil 

Nil 

17  - 174 

16# — 171 

174 

16| 

1 

1 

44% 

is-  M 

41-  §4 

4 

1 

Nil 

Nil 

Nil 

Nil 

A—  A 

1 

5 % 

J,% 

6 % 

5 % 

a-  is  xd 

44-  il 

100 

44% 

44% 

44% 

44% 

95  - 97 

95  — 97 

124  —127 

127  —130 

126| 

125# 

4 3 

6 % 

954-  974 

96  — 98 

971 

96# 

i 

4 % 

4 % 

4 % 

Nil 

4-  | 

4-  1 

1 

6 % 

6 % 

6 % 

5 % 

4-  1 

ion 

44% 

*4% 

44% 

44% 

86  — 89 

86  — 89 

12 

16  % 

1’  % 

174% 

15  % 

341-  36 

344-  36 

fig 

100 

4 % 

4 % 

4 % 

4 % 

100  -102 

100  —102 

1014 

.. 

.. 

.. 

5 % 

103  —104 

1024-1034 

1034 

— 4 

. . 

. . 

. . 

44% 

88  — 90 

87  — 89 

89 

—1 

36  — 38 

37  — 39 

371 

3~7A 

— +1 

5 

Nil 

Nil 

10  % 

Nil 

8-  i 

1-  l 

1 

Nil 

. . 

B % 

6 % 

28-  3| 

2g-  34 

4 % 

4 % 

4 % 

4 % 

76  — 80 

76  - 80 

ELECTRICITY  SUFPLY  COMPANIES. 


Bromley  (Kent)  E.L.  & P„  1 to  15,000 

Do.  do.  44  % 1st.  deb.  stook  .. 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
_ Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Electricity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do.  11  City  Undertaking  ” 44  % Cum,  Prf, 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Eleotrioity  Supply,  Ord.  ..  . . . 

Do.  do.  44  % Deb.  Stock  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 
Do.  44%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd. 

County  of  Durham  Eleotrical  Power,  Ord 

Do.  do.  do.  6 % Pref.  . . 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do,  do.  4|  % 2nd.  Deb.  Stock 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  44  % 1st  Mort.  Deb.  St 

Electrical  Dev.Co.of  Ontario,  6%  lstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,009  .. 

Do.  44  % 1st  Deb.  Stock  .. 

Hove,  1 to  16,000  „ 

Kaministiquia  Power  Co.,  6 % Gold  Bnds.  . . 
Kensington  and  Knightsbridge  Eleotrio  Ord. 

, Do.  do.  do.  4 % Deben.  Stk 

London  Eleotrio  Supply  Corporation,  Limited,  On 
Do.  do.  do  6 % Pref. 

■ Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref.  1 — 71,106.. 

Do.  44  % 1st  Mort.  Deben.  Stock 

Do.  84  % Mort.  Deben.  Stock  Redem 

Mexican  Electric  Light  Co.,  6%  1st  Mtg.  Gold  Bnd 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk 

Do.  do.  6%  lstMtg.Gold  Bnd 

Midland  Electric  Corporation,  44  % iBt  Mort.  Deb 

Newoastle-on-Tyne,  1 to  187,500  

Do.  6 % Prof.,  1 to  187.500  . . 

1 North  Metropolitan  Electric  Power  Supply  Co., 

1 6 % Mortgages  (Red.),  Nos.  1 to  1,266 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stook 

River  Plato  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,00 

Do.  do.  6%  Deb.  Stk.  Red 

8t.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,08 

Do.  do,  84  % Deb.  Stock  Red. 

SmUhlleld  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Electrio  Supply,  Ord 

South  Mot.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7%  Pi  of.  .. 

Do.  do.  44  % 1st  Deb.  Stk 

Urban  Eleotrio  Bupply,  Ord 

Do.  do.  6 % Cum.  Prof. 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Red 

Victoria  FallB  Power  Co.,  Pref.  Nos.  1 to  600,000 

Westminster  Eleotrio  Bupply,  Ord 

Do.  do.  44  % Cum.  Pref.  Re- 

duced from  6%  sinoe  dint  Doo„  1906) 


Unless  otborwiso  stated,  all  sbares  are  fully  paid, 


64% 

64% 

64% 

54% 

100 

44% 

44% 

44% 

6 

10  % 

10% 

10  % 

10  % 

6 

7 % 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

6 

6 % 

6 % 

6 % 

5 % 

5 

44% 

4*% 

44% 

44% 

5 

4% 

44% 

44% 

44% 

100 

4 % 

4 % 

4 % 

4 % 

6 

6 % 

44% 

44% 

Stock 

44% 

44% 

44% 

44% 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

5 % 

6 % 

6 % 

5 % 

l66 

44% 

44% 

44% 

44% 

6 

4 % 

4 % 

2 % 

6 

5 % 

6 % 

6 % 

6 % 

Stock 

5 % 

10 

6 % 

6 % 

5 % 

5 % 

10 

6 % 

6 % 

6 % 

6 % 

Stock 

44% 

44% 

44% 

44% 

44% 

44% 

44% 

44% 

6 

4 % 

Nil 

Nil 

Nil 

5 

6 % 

3 % 

Nil 

Nil 

too 

44% 

44% 

44% 

44% 

$500 

. . 

5 % 

6 

64% 

64% 

64% 

64% 

6 

6 % 

b % 

6 % 

6 % 

100 

44% 

44% 

44% 

44% 

5 

9 % 

9 % 

84% 

84% 

'f 

lolf, 

10~% 

10  ■% 

0 /o 
8 % 

8tock 

4 % 

4 % 

24! 

4 % 

8 

4 % 

4 % 

3 % 

6 

6 % 

6 % 

6 % 

6 % 

Stook 

4 % 

44% 

44% 

4 % 

6 

10  % 

8 % 

64% 

5 % 

6 

44% 

44% 

44% 

44% 

j Stook 

44% 

44% 

44% 

44% 

84% 

84% 

84% 

84% 

b % 

b % 

6 % 

5 % 

! $100 

34% 

] Stock 

7 % 

5 % 

100 

6 

44% 
8 % 

44% 
8 % 

44% 

8 % 

44% 

24% 

6 

6 % 

6 % 

6 % 

5 % 

100 

,, 

10 

74% 

74% 

74% 

7 % 

6 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

1 

24% 

6 % 

8 % 

1 

100 

6 % 

6 % 

6 % 

6 % 

6 % 
6 % 

6 % 

6 % 

6 

124% 

10  % 

10  % 

10  % 

1 6 

7 % 

7 % 

7 % 

7 7a 

34% 

100 

8 % 

84% 

84% 

6 

4 % 

Nil 

Nil 

Nil 

4 

4 % 

8 % 

4 % 

6 % 

1 

24% 

24% 

24% 

24% 

1 

7 % 

7 % 

7 % 

7 % 

100 

44% 

44% 

44% 

44% 

6 

6 % 

6 % 

6 % 

6 % 

5 

100 

6 % 

44% 

6 % 

44% 

6 % 

44% 

6 % 

44% 

1 

. . 

5 % 

6 

18  % 

12  % 

0 % 

10  % 

6 

6 % 

44% 

44% 

44% 

4i-  4| 
93  — 96 
74-  8 
74-  8 
97  —100 
4 - 44 
41-  44 
31-  4g 

96  - 99 
3§ — 44 

100  —103 
10|—  10J 
111-  12  i 
121  —124 
99  —102 
2|-  3J 
8 — — 31 
934-  9s| 
7g  — 8J 
IO4-  11 
103  —108 
ICO  —103 

t— 

i-  1 

58  — 61 
86  - 83 
41-  64 
6—64 

97  -100 

n-  74 

98  -101 
61-  tg 

95  - 93 

If-  2i 

6I—  6§ 

93  — 9/ 

<4-  4§ 

4£ — 6 
105  —108 
83J — 864 
e34—  84* 
71  — 75 
10(1  —110 
86  — 88 
91  — 97 
4—44 
*8-  64 

99  — 101 

11  — 12 

6— 64 

95  — 98 

iff-  1A 

s.5  1 :/ 2 

192  -105 
84-  9 

7- 74 
84  — 88 

2«-  3 

A-  A 

4t‘«—  1 is 
102  —105 

4-  1 
14—  2 

77  - 81 
♦ 1-  +S 
84-  94 
6—  53 


41-  4| 
93  — 96 
74-  8 
74-  8 
97  -100 
4 — 44 
41-  ii 

8|-  4g 
96  - 99 
3| — 44 
100—103 
101-  101 
Ilf-  12l 
121  —124 
100  —103 
21-  3J 
3—34 
934-  954 
7| — 84 
104-  11 
104  —107 
100  —103 


58  — 61 
86  - 83 
41-  64 
6 — 64 

97  -100 
U-  7| 

98  -101 
61-  68 

95  — 98 
18-  2J 

5— 54 

93  — 97 
44-  44 
44-  6 

105  -108 
H34-  86  J 

83  — 85 
69  - 73 

106  —110 
86  — 88 

94  — 97 
44-  44 
44-  5 

99  —101 

Hi-  124 

6— 64 

95  - 88 
l'°s  1ft 

Si—  1,4, 
102  —105 
8J-  y 

7— 74 

84  — 88 

a-  ** 

24-  8 
A—  A‘ 
14-  U 

102-105 

4-  2 

77  — 81 

if! 

84-  94 
6-68 


Present 
Yield 
per  cent. 
A s.  d. 

7 12 
4 16 
4 7 

4 7 
20  0 

8 fi 
6 9 

5 12 
Nil 

9 13 

6 1 
4 10  11 
6 18  4 
6 10  8 

4 16  10 

5 12  2 
4 1 10 

4 3 9 

6 18  4 
Nil 

10  10  6 
Nil 
Nil 

13  12  8 

5 14  4 
15  5 
4 2 1 

Nil 


Nil 

6 3 1 

4 12  9 

6 2 7 

fi  ii  11 

5 1 2 
2 10  9 

3 18  5 

4 16  7 

5 1 2 


1 18  5 
5 0 0 


6 10  0 

4 13  9 

74 

6 5 0 

•• 

4 7 6 

8 18  6 

82/6 

6 11  1 

* . 

4 12  4 

* . 

6 2 10 

8 19  3 

79/4.4 

• • 

. . 

6 9 1 

4 7 6 

6 9 1 

4 12  4 

4 0 8 

+ 1 

4 7 6 

. . 

3 6 8 

£2/6 

.. 

7 2 10 

5 4 9 

6 1 8 

10|§ 

10| 

6 9 1 

104 

-ti 

4 4 1 

4 7 6 

• • 

Nil 

. . 

Nil 

7 7 7 

6 13  8 

. . 

6 7 4 

.. 

. . 

4 10  0 

4 10  0 

6 11  6 

93J 

98ii 

4 19  0 

5 16  4 

• • 

4 18 

4 16  0 

6 A 

- 4 

6 17  1 

954 

95 

4 2 6 

6 7 6 

4 10  0 

4 3 4 

4 0 11 

84g 

8i 

5 17  8 

73g 

704 

—2 

4 15  11 

107 

6 7 3 

874 

874 

6 18  8 

£0J 

90 

4 12  9 

90/- 

. . 

2 14  0 

91/3 

90/- 

- 4 

6 0 0 

+ i 

6 14  3 

6 7 8 

• . 

4 1 8 

6 7 8 

6 10  4 

MM 

6 8 1 

7 2 10 

4 11  10 

8 19  7 

Nil 

6 13  4 

4 8 11 

6 If,  8 

. . 

4 5 9 

1 01- 

25  0 0 

12  10  0 

6 11  1 

lo'/ioj 

5 H 8 

84 

eg 

6 9 9 

6A 

4 3 0 

f Quotations  on  Liverpool  Btock  Exchange, 


Interim  Dividend, 


Bonk  rate  of  Dleooupt  34  per  oent..  April  lat.  1809. 
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THE  GENERAL  PRINCIPLES  OF  MODERN 
TRUCK  CONSTRUCTION. 
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Charging  Ignition  Accumulators  by  Gas, — A French 

firm— M.  OuTHENiN  Chalandbe,  of  Neuilly,  Paris— has  recently 
introduced  a thermopile  for  the  purpose  of  recharging  ignition 
accumulators  by  means  of  the  ordinary  house  gas  supply,  where  a 
source  of  electrical  energy  is  not  available, 


It  is  curious  that  with  the  advance  in  knowledge  of  the 
principles  of  railway  engineering  during  the  latter  half  of  the 
last  century,  and  up  to  the  present  date,  one  of  the  most 
important  points  has  been  left  unstudied,  except  by  com- 
paratively few  people  ; that  is  to  say,  the  general  l elation  of 
the  body  of  a vehicle  moving  along  a line  of  rails  to  these 
roils* 

The  most  that  has  been  attempted  in  this  direction  until 
the  last  few  years  has  been  a kind  of  tacit  understanding 
among  permanent-way  engineers  that  when  such  a vehicle  is 
subjected  to  a constant  change  of  direction,  such  as  a railway 
curve  it  is  necessary  on  simple  scientific  principles  to 
counteract  the  effect  of  the  lateral  forces  brought  into  play  by 
the  change  of  direction  by  canting  the  rails  in  such  a way  as 
to  introduce  a constant  counterbalancing  force  opposed  to 

the  centrifugal  force.  . . , 

In  presupposing,  however,  the  correctness  of  the  principles 
on  which  this  canting  was  carried  out,  an  assumption  was 
made  which  is  now  found  to  be  definitely  wrong ; that  is, 
that  a vehicle  running  along  a rail  or  rails  presented  no  com- 
plex problem,  but'  was  a simple  case  of  accurate  motion  along 
a straight  track  or  a defined  curve.  This  is  now.  shown  not  to 
be  the°  case.  For  example,  serious  complications  affecting 
the  whole  general  motion  of  the  vehicle  are  introduced  by 
the  method  of  connecting  the  vehicle  to  the  rails  ; that  is  to 
say,  by  the  form  of  truck  or  under- carriage  supporting  the 
vehicle. 

The  first  point  on  which  engineers  were  led  astray  was 
the  supposition  that  a line  of  rails  could  be  laid  to  coincide 
perfectly  with  a geometrical  line — straight  or  curved. 

The  recent  investigations,  however,  of  eminent  engineers, 
in  particular  the  elaborate  studies  of  M.  Leorge.s  Maiic, 
formerly  chief  engineer  of  the  Paris-Lyons  Mediterrance 
(P.L.M.  Railway),  have  shown  that  irregularities  seriously 
affecting  the  running  of  vehicles  do  exist  on  the  best  lines. 
Whether  they  existed  at  the  time  the  lines  were  laid,  or  were 
brought  into  existence  by  subsequent  transverse  action  of  the 
rolling  stock,  is  of  no  importance  ; the  fact  remains  that 
irregularities,  which  the  platelayer’s  eye  cannot  observe,  are 
sufficient,  when  traversed  by  a vehicle  at  high  speed,  to 
disturb  the  smooth  path  of  the  vehicle.  M.  Georges  Marie, 
indeed,  has  calculated  the  exact  oscillatory  effect  which 
definite  irregularities  set  up,  and  has  studied  the  problem  of 
deadening  it  by  springs  or  other  means. 

The  second  point  ’to  notice  in  this  kind  of  investigation 
is  that  the  effect  of  having  a clearance  between  the  flanges 
of  wheels  and  the  rails  has  not  been  fully  considered. 

This  clearance,  of  course,  is  a condition  which  comes  into 
force  inevitably,  even  if  not  allowed  for  at  the  time  new 
wheels  are  fitted  on  to  a vehicle.  It  was  thought,  however, 
that  coning  the  wheels— that  is,  reducing  their  diameter 
gradually  from  the  flanges  towards  the  outer  edges  of  the 
wheels — provided  a centralising  effect  which  invariably  kept 
each  pair  of  wheels  running  centrally  on  the  track  with  one- 
half  the  gauge  clearance  at  each  wheel  ; and,  moreover,  that 
on  a curve,  since  all  the  forces  brought  into  play  by  a change 
of  direction  tended  to  move  the  vehicle  outwards,  the  outside 
wheels,  running  on  a larger  diameter  than  the  inside  wheels, 
would  adjust  the  direction  of  the  vehicle  to  the  curve. 

Now,  as  regards  the  latter  point,  Mr.  A.  M.  Wellington, 
in  his  “ Economic  Theory  of  the  Location  of  Railways, 
published  in  1903,  refers  to  careful  experiments  on  trucks 
made  to  scale,  and  having  coned  wheels  ; and  it  is  evident 
from  the  results  of  these  experiments  that  coning  alone  is  of 
practically  no  importance  in  guiding  vehicles  round  curves  ; 
in  fact,  in  Mr.  J.  W.  Spiller’s  recent  paper  read  before  the 
Institution  of  Civil  Engineers,  on  the  subject  of  “High 
Speed  on  Railway  Curves,”  the  guiding  effect  on  curves  of 
coned  wheels  was  ignored,  and  it  follows  that  for  practical 
purposes — even  on  curves  where  the  vehicle  is  forced  con- 
tinuously against  one  rail,  and  more  especially  on  straight 
track  where  the  action  is  intermittent — the  wheel  treads,  for  all 
the  effect  which  coning  produces,  might  as  well  be  parallel. 
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This  fact  has  been  emphasised  because  it  indicates  that 
engineers  have  really  gone  along  wrong  lines  in  Considering 
the  theory  of  the  motion  of  rolling  stock.  In  practice, 
the  coning  is  soon  worn  down  by  the  action  of  the  rails  on 
the  wheels. 

If,  then,  we  look  at  the  conditions  under  which  good 
rolling  stock  has  had  to  run  on  the  best  laid  tracks,  we  shall 
see  that  they  are  far  from  desirable.  The  rails  themselves, 
which  impose  a general  direction  upon  the  vehicle,  are 
irregular,  and  it  does  not  seem  possible  to  carry  improve- 
ment further  in  this  respect.  The  vehicle  is  allowed  a 
clearance  in  which  to  adapt  itself  to  any  possible  changes 
in  track  direction,  but  is  not  built  in  such  a way  that  a"hy 
real  centralising  effect  is  produced.  On  this  track  is  placed 
a truck  which  has  its  axles  rigidly  fixed  in  a frame,  and 
which,  therefore,  tends  always  to  follow  one  definite  direc- 
tion of  its  own.  The  result  is  a form  of  motion  which  is 
altogether  a chance  action.  The  truck  travels  about  in  a 
transverse  sense  over  the  track  clearance,  running  first  of  all 
hard  against  one  rail,  and  then,  owing  to  some  track  irregu- 
larity or  a distortion  of  the  track  itself,  running  hard  against 
the  other  rail,  every  change  of  direction  being  accompanied 
by  a skidding  of  the  complete  truck  around  some  centre, 
either  within  or  without  the  wheel-base  of  the  truck. 

(>n  a curve,  since  the  truck  follows  its  own  natural  direc- 
tion across  the  gauge  clearance,  the  path  actually  traversed 
is  a series  of  chords,  and  not  a curved  line. 

This,  of  course,  is  all  very  unscientific,  but  the  first 
question  must  be  : are  the  effects  produced  by  such  motion 
so  undesirable  that  any  practical  means  of  avoiding  them 
is  worth  entertaining  ? That  the  effects  are  undesirable  is 
proved  by  the  high  rate  of  wheel  wear  on  rolling  stock  of 
rigid  wheel-base;  by  the  heavy  type  of  construction  which  it 
is  necessary  to  adopt,  so  that  the  parts  may  withstand  the 
severe  transverse  shocks  they  are  continually  being  subjected 
to  ; and  last,  but  not  least,  the  unpleasant  effects  of  railway 
travel  on  a passenger  who  is  continually  having  his  direction 
changed  in  a more  or  less  violent  manner. 

As  to  whether  a means  has  been  discovered  of  avoiding 
these  defects,  a type  of  truck  construction  known  as  non- 
parallel  axle  has  now,  after  four  years  of  action,  proved 
itself  to  be  without  the  inherent  defects  of  the  rigid  type  of 
rolling  stock ; and  in  spite  of  the  irregularity  of  the  rails, 
by  constructing  a truck  in  such  a way  that  its  direction  is 
not  at  any  time  rigidly  fixed,  it  has  been  found  possible 
to  damp  almost  entirely  the  effects  of  such  irregularity,  at 
the  same  time  making  it  impossible  for  high  flange  pressures 
to  be  reached,  and,  therefore,  very  greatly  reducing  the  wheel 
wear. 

A non-parallel  axle  truck,  as  its  name  implies,  is  one  in 
which  the  axles  are  not  rigidly  fixed  in  a frame.  Each  axle  is 
free  within  certain  limits  to  move  round  a pivot  fixed  on  the 
centre  fine  of  the  truck,  and  at  some  little  distance  from  the 
axle.  The  limit  is  set  by  links  hanging  over  the  axle  boxes, 
and  the  supporting  of  the  truck  on  the  ends  of  these  links. 
Any  transverse  motion  of  an  axle  round  its  particular  pivot 
disturbs  the  links  from  their  normal  vertical  position,  and 
the  weight  hanging  on  the  links  sets  up  a constant  tendency 
for  the  axle  to  return  to  its  normal  position. 

It  will  be  seen  that  this  type  of  construction  allows  for  a 
great  amount  of  elasticity,  but  this  is  not  the  vital  point  ; 
transverse  elasticity  has  already  been  allowed  for  in  some 
slight  measure  by  the  construction  known  as  swing  bolster 
on  bogie  rolling  stock.  What  is  of  the  utmost  importance 
is  that  this  elasticity  is  accompanied  by  a change  in  the 
characteristic  direction  of  the  truck  so  soon  as  lateral  pres- 
sure is  brought  to  bear  against  any  one  of  the  wheels.  If 
one  of  the  leading  wheels  of  the  truck  runs  against  the 
rail  head  the  flange  pressure  rises,  the  leading  axle  turns 
slightly  on  its  pivot,  and  the  leading  wheel  in  question  is 
guided  away  from  the  point  of  pressure.  This  action  goes 
on  continuously,  and  is  perfectly  automatic. 

When  a car  is  carried  on  a truck  of  this  type,  and  the 
floor  boards  are  taken  up  so  that  the  movements  of  the 
truck  can  be  observed,  it  is  seen  that  the  axles  are  never 
still  in  a transverse  direction.  1 hey  are  vibrating  con- 
tinuously in  the  space  allowed  by  the  track  clearance,  in  the 
same  way  as  the  driver  of  an  automobile  continually  adjusts 
the  direction  of  the  car  by  slight  movements  of  the  steering 
wheel,  and  so  obtains  a smooth  line  of  motion. 


The  importance  of  such  a method  of  truck  construction 
lies  in  the  fact  that  all  the  mischievous  effects  of  a rigid 
wheel  base  are  dealt  with  at  the  point  of  contact  of  wheel 
and  rail,  and  are  not  communicated  to  the  carriage  body 
where  it  is  impossible  to  do  more  than  damp  them  slightly 
The  carriage  bodies  with  the  passengers— or  goods— follow 
their  natural  line  of  motion  without  disturbance  by  the 
track.  J 
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Elementary  Manual  of  Radiotelegraphy  and  Radiolelephony. 

By  J.  A.  Fleming.  London  : Longmans,  Green  & Co. 

Price  7s.  6d. 

Any  work  on  this  subject  from  the  pen  of  Dr.  Fleming 
must  perforce  attract  both  interest  and  attention,  even 
though  it  be  styled  “ elementary.”  Beyond  stating  that  the 
matter  is  put  in  the  author’s  usual  lucid  and  easy  manner, 
is  copiously  illustrated  and  includes  useful  chapters  on' 
practical  methods  of  measurement  of  the  various  electrical 
quantities  concerned  in  wireless  telegraphy  and  telephony,  the 
occasion  hardly  calls  for  any  comment  of  a general  nature. 
That  it  is  brought  well  up  to  date,  and  conveys  sound  in- 
formation will  go  without  saying.  There  are,  however,  as  is 
inevitable  in  a subject  of  this  character  while  it  is  still  in 
process  of  rapid  development  and  advance,  a number  of 
points  of  a controversial  nature  which  may  be  dwelt  upon 
with  advantage,  more  especially  as  the  book  is  avowedly 
intended  for  the  student,  practical  operator,  and  general 
reader  ; though  it  will  doubtless  be  widely  read  also  by  the 
practical  engineer  and  all  who  take  an  interest  in  the 
development  of  the  art.  The  first  point  to  be  noticed  is 
hardly  controversial  ; possibly  it  is  an  oversight.  On 
page  5 representations  of  various  types  of  oscillations  are 
given,  but  there  is  neither  here  nor  elsewhere  throughout  the 
book  any  representation  of  what  is  certainly  not  the  least 
important  type  of  feebly  damped  oscillation,  viz.,  that 
which  occurs  in  the  antenna  of  a closed-circuit  syntonic 
transmitting  station.  All  the  oscillation  curves  given  are 
shown  as  commencing  at  maximum  amplitude,  whereas  the 
oscillations  in  such  an  antenna  are  built  up  to  a maximum 
and  then  decay.  This  feature  is  of  some  practical  import- 
ance in  questions  of  tuning  and  interference,  if  in  no  other 
way.  On  pages  16  and  17,  in  dealing  with  the  effective  or 
dissipative  resistance  of  spiralled  conductors  at  high  fre- 
quencies, the  dissipation  due  to  eddy  currents  resulting  from 
magnetic  leakage  through  the  sides  of  the  solenoid  appears 
to  be  lost  sight  of. 

The  question  of  phase  difference  between  the  electric  and 
magnetic  components  in  a travelling  electric  wave  is  dealt 
with  on  page  123,  and  the  author  comes  to  the  conclusion 
that  there  is  a phase  difference  of  90°.  This  is  doubtless 
true  of  the  source  where  “ oscillations  ” rather  than 
u waves  ” are  concerned,  but  there  are  substantial  reasons 
for  concluding  that  no  such  phase  difference  exists  in  the 
wave  proper  ; that  is,  that  in  the  wave  proper  the  electric 
and  magnetic  fields  are  equal  and  in  phase. 

The  tricky  little  problem  of  how  to  vary  the  earth’s 
potential  is  touched  upon  on  page  155.  It  is  not,  however, 
within  the  region  of  practicability  either  appreciably  to  alter 
the  earth’s  potential  as  a whole,  or  to  make  use  of  such 
alteration,  even  if  it  were  produced.  Any  conducting 
attachments  which  it  is  in  the  power  of  mortal  man  to  put 
up  on  the  face  of  this  globe,  are,  to  all  intents  and  purposes, 
as  much  screened  by  the  overwhelming  proximity  of  the 
earth’s  surface,  as  though  they  were  completely  enclosed  by 
that  surface.  It  is,  therefore,  almost  the  same  problem  as 
how  to  vary  the  potential  of  a hollow  conducting  sphere  by 
operations  carried  on  inside  that  sphere.  For  the  same 
reason  it  would  be  quite  impracticable  to  make  use  of  any 
variations  of  potential  of  the  earth  as  a whole,  even  if  they 
existed. 

On  the  same  page  reference  is  made  to  Sir  Oliver  Lodge’s 
views  concerning  the  relative  damping  of  the  radiation  from 
earthed  and  non- earthed  transmitters.  1 1 is  clear  that  the  author 
is  not  willing  to  accept  Lodge’s  statements  without  con- 
siderable reserve.  It  should,  howevor,  be  fairly  evident 
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that  in  very  many  cases  of  land  installations,  at  any  rate,  a 
decreased  damping  must  ensue  if  the  immediate  surface  of 
the  earth  be  to  any  extent  eliminated  from  the  oscillating 
system.  It  will  also  be  somewhat  difficult  to  refute  the 
direct  demonstrations  of  the  sustained  character  of  the 
oscillations  in  such  a case. 

Reverting  next  to  page  141,  on  which  the  subject  of 
looped  antennae  is  dealt  with  : though  the  author  deals  fully 
with  non-earthed  loops,  the  theory  is  not  extended  to  the 
former,  though  they  are  of  considerable  practical  importance 
and  are  again  referred  to  on  page  262.  It  is  not  within  the 
reviewer’s  knowledge  that  any  really  adequate  explanation  of 
the  action  of  closed-loop  antenme  has  yet  been  given.  A 
simple  explanation,  and  one  which  appears  to  fit  the  observed 
results,  is  not  far  to  seek,  however,  and  may  as  well  be  given 
here  in  brief.  The  attachment  to  earth  of  one  part  of  the 
loop  determines  oscillations,  from  impinging  waves,  in  the 
two  vertical  sides.  Though  both  sides,  regarded  as  indivi- 
dual antenDm,  may  be  tuned  to  the  received  wave,  it  is  only 
when  such  tuning  is  determined  by  different  amounts  of  self- 
induction  and  capacity  in  the  two  limbs  that  the  loop  itself 
is  set  into  effective  oscillation.  The  difference  in  self- 
indnction  of  the  two  sides  determines  a difference  in  phase 
between  the  two  sets  of  oscillations,  thereby  causing  a 
relatively  heavy  compensating  current  round  the  loop.  A 
similar  effectcan  easily  be  observed  when  two  thermo-ammeters 
are  joined  in  parallel  in  a circuit  in  which  high-frequency 
oscillations  are  excited.  It  will  be  found  that  even  when  the 
greatest  care  is  exercised  in  the  method  of  joining  up  and 
selection  of  similar  instruments,  it  is  next  to  impossible  so 
to  adjust  the  circnit  that  the  sum  of  the  individual  readings 
of  the  two  ammeters  in  parallel  shall  not  be  greater  than 
the  reading  when  one  ammeter  only  is  used.  The  difference 
is,  of  course,  due  to  the  compensating  current  circulating 
round  the  two  instruments,  which  again  is  caused  by  a slight 
difference  in  phase  of  the  oscillations  when  they  divide 
between  the  two  instruments. 

In  his  claims  concerning  the  oscillation  valve  or  “ audion  ” 
referred  to  on  page  208  and  elsewhere,  the  author  does  not 
make  it  clear  that  the  use  of  a suitable  “ priming  ’’  current 
or  e.m.f.  in  the  rectifying  part  of  the  circuit  considerably 
enhances  the  sensibility  of  this  form  of  detector  by  causing 
the  oscillations  to  act  on  a steep  part  of  the  conductivity 
curve  instead  of  a flatter  and  much  less  sensitive  part.  It  is 
not  clear  that  this  feature  was  embodied  in  Dr.  Fleming’s 
original  contrivance. 

In  connection  with  the  subject  of  spark  resistance  dealt 
with  at  the  end  of  the  chapter  on  high-frequency  measure- 
ments, the  student  may  be  left  with  the  impression  that 
the  resistance  measured  is  a very  useful  quantity,  and  one 
which  he  can  make  use  of  in  computing  logarithmic  decre- 
ments, &c. — that  it  is,  in  other  words,  a constant 
manageable  quantity,  instead  of  what  it  really  is,  namely,  a 
highly  variable  quantity,  of  which  the  measurement  merely 
gives  the  mean  value.  J.  E.  T. 


A Scheme  for  the  Promotion  oj  Scientific,  Research.  By 

W.  B.  Priest.  London  : Stevens  & Sons.  1908. 

Price  3s. 

This  is  the  second  edition  of  the  scheme  which  Mr.  Priest 
has  devised  for  the  promotion  of  scientific  research  for  the 
public  benefit  with  the  aid  of  the  resources  of  the  State. 
The  author  outlines  legislative  provisions  controlling  the 
grant  of  funds  for  the  development  of  a discovery  ; the 
investigation  of  the  nature  and  novelty  of  the  discovery  by 
the  Board  of  Trade,  which  also  is  empowered  to  prescribe 
the  amounts  of  such  grants,  and  to  appoint  referees  and 
assessors  ; the  conduct  of  searches  for  anticipations  by 
the  Patent  Office,  at  the  direction  of  the  Board 
of  Trade  ; and  the  revocation  of  a grant  on  occasion. 
The  scheme  occupies  12  pages,  and  is  accompanied  by  14 
pages  of  explanatory  remarks,  and  an  equal  amount  of 
general  observations  in  support  of  the  scheme,  indicating 
directions  in  which  valuable  results  might  confidently  be 
looked  for,  and  citing  instances  in  which  the 

community  has  derived  immense  benefits  from  the 
prosecution  of  scientific  research  in  the  past.  The  applica- 
tions of  electricity  to  the  purposes  of  communication  are 
especially  singled  out  as  striking  illustrations  of  the  beneficial 


results  of  research,  while  regarding  the  manifold  uses  of 
electricity  in  other  directions,  the  author  says  “ so  vast  is 
the  aggregate  of  material  advantages  which  have  issued  from 
the  practical  applications  of  electrical  discoveries,  that  their 
value  passes  far  beyond  our  powers  of  computation.”  He 
points  out  that  “ the  great  practical  applications  which  issue 
from  original  research  do  not  come  suddenly,  or  from  any 
purely  independent  line  of  research,  but  from  the  advance- 
ment of  science  in  certain  of  its  departments,”  and  innumer- 
able instances  could  readily  be  found  to  substantiate  this 
statement.  That  the  enthusiastic  workers  in  pure  science, 
who  lay  the  foundations  upon  which  other  men  raise  up 
fortunes,  rarely  themselves  benefit  in  a degree  in  the  least 
commensurate  with  their  deserts,  is  a rule  the  truth 
of  which  is  only  made  more  manifest  by  the  occasional 
brilliant  exceptions,  and  any  means  whereby  a more  equitable 
allocation  of  rewards  could  be  ensured  ought  to  command 
universal  approval.  The  author  has  made  a sincere  and 
earnest  attempt,  not  precisely  to  effect  this  object,  but  to 
facilitate  and  encourage  research,  which  only  too  frequently 
is  hampered  not  merely  by  the  lack  of  reward,  but  by  the 
still  more  disheartening  want  of  means  to  carry  it  on — were 
these  available,  the  love  of  discovery  innate  in  man  would 
provide  sufficient  driving  force,  without  requiring  the  incen- 
tive of  gain.  To  the  author’s  motive,  therefore,  we  accord 
our  hearty  sympathy  and  approval ; but,  unfortunately, 
while  this  country  is  governed  by  politicians,  to  whom  the 
word  “science”  suggests  only  unintelligible  treatises,  weird 
odours,  and  a contemptuous  indifference  to  party 
politics,  we  fear  that  there  is  little  hope  of  progress  in 
the  desired  direction.  Only  at  one  point  do  the  paths 
of  scientists  and  politicians  coincide  ; and  that  is  in  relation 
to  the  physical  well-being  of  the  latter.  They  are  no  more 
immune  than  other  men  to  the  ills  that  flesh  is  heir  to,  and 
thus  their  interest  in  medical  science  has  been  awakened  to 
some  extent ; the  establishment  of  the  Imperial  Cancer 
Research  Fund  illustrates  this  fact,  and  it  may  yet  come  to 
pass  that  the  patronage  thus  conferred  upon  medical  research 
may  eventually  by  gradual  stages  be  extended  to  the  other 
no  less  important  branches  of  science  which  at  present  are 
left  to  fend  for  themselves.  But  the  millennium  is  still  .a 
long  way  off. 


Transformers  for  Single  and  Multiphase  Currents.  By 

Gisbert  Kapp,  Dr.  Eng.,  M.Inst.C.E.,  M.I.E.E.  Second 
edition.  London:  Whittaker  & Co.  1908.  Price 
10s.  6d.  net. 

Twelve  years  ago  the  first  edition  of  this  book  appeared  ; 
many  things  have  happened  since  then,  and  as  the  author 
remarks,  “ enormous  improvements  have  taken  place  in  the 
construction  of  transformers,”  rendering  a new  edition  im- 
perative. Perhaps  a change  quite  as  great  has  taken  place 
in  the  general  attitude  of  the  electrical  industry  towards 
alternating  currents.  The  improvements  in  transformers 
“ were  mainly  due  and  rendered  possible  by  three  causes  : 
the  more  general  appreciation  of  oil  as  a cooling  medium,  the 
advent  of  alloyed  iron,  and  last,  but  not  least,  the  growing 
demand  for  large  units  in  connection  with  power  trans- 
mission ” ; and  the  author  devotes  a good  deal  of  space  to 
an  elucidation  of  the  manner  in  which  these  causes  have 
acted,  and  do  act. 

The  first  chapter  is  devoted  to  principles  of  action, 
magnetic  leakage,  and  arrangement  of  coils,  and  the  funda- 
mental equation  for  the  effective  e.m.f.  in  a transformer  coil 
is  worked  out.  In  the  following  chapter  the  author  goes  on 
to  discuss  the  losses  in  transformers,  the  effect  due  to 
“ alloyed  ” plates,  the  factors  determining  the  most  advan- 
tageous thickness  of  plates,  and  the  influence  of  the  e.m.f. 
curve  on  the  hysteretic  loss.  The  conclusion  come  to  is  that, 
although  a peaked  curve  has  some  advantages,  “ taking  all 
things  into  consideration  ....  it  is  best  to  use  machines 
the  e.m.f.  curve  of  which  deviates  as  little  as  possible  from 
a true  sine  curve.”  The  chapter  concludes  with  illustrations 
and  preliminary  considerations  as  to  types  of  transformers. 

Chapter  III  opens  with  a description  of  the  usual  types, 
and  goes  on  to  the  construction  of  the  iron  part.  This  is 
fully  dealt  with,  and  then  the  heatiDg  of  transformers  and 
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the  methods  of  cooling  are  studied.  Values  of  e,  the  cooling 
coefficient,  are  given,  and  the  theory  of  heating  and  cooling 
is  investigated,  and  formulas  obtained.  The  effect  of  inter- 
mittent working  on  the  maximum  output  obtainable  is  also 
considered,  as  well  as  the  influence  of  linear  dimensions  on 
output.  This  is  an  impoitant  chapter,  and  the  logical 
sequence  of  the  working-out  is  well  maintained. 

The  use  of  vectors  for  representing  periodic  functions  is 
gone  into  in  Chapter  IV,  and  a steam  engine  piston  analogy 
is  used  as  an  example  of  a periodic  function.  Self-induction 
and  capacity,  the  influence  of  higher  harmonics,  and  the 
power  of  an  alternating  current,  are  then  successively  dealt 
with. 

In  Chapter  V we  find  the  magnetic  circuit  and  the  energy 
stored  in  magnetisation,  and  this  leads  on  to  a consideration 
of  the  hysteretic  loop.  An  excellent  description  of  its  dis- 
turbing influence  on  the  exciting  current  is  given  and 
illustrated  by  curves.  The  design  of  a choking  coil  concludes 
this  section. 

In  the  succeeding  chapter  a design  for  a 20-kw.  core- 
type transformer  is  fully  worked  out  for  a minimum  total 
loss,  and  the  weight  and  cost  of  active  materials  are  calculated. 
In  working  out  this  design  the  author  investigates  the 
discrepancy  between  Arnold’s  rule  for  the  best  distribution 
of  losses  and  the  author’s  rule  of  equal  losses,  and  points  out 
where  the  difference  arises.  He  goes  on  then  to  modify  the 
original  design  to  suit  the  special  service  conditions  imposed 
by  power  and  lighting  loads  respectively,  and  shows  the 
effect  these  have  on  the  available  output.  There  are  also 
tables  showing  the  yearly  efficiency  and  annual  cost  of  work- 
ing transformers.  This  is  an  important  matter  : authors 
are  too  often  unable  or  unwilling  to  enter  into  commercial 
and  financial  considerations,  with  the  result  that  the  man 
of  science  and  the  man  of  business  are  often  at  variance  as 
to  the  most  economically  efficient  methods  of  operation. 
Chapter  VII  is  occupied  with  a design  for  a 7-kw.  shell 
transformer,  and  the  next  chapter  with  vector  diagrams 
representing  working  conditions  of  transformers. 

In  Chapter  IX  the  calculation  of  inductive  drop  is  gone 
into,  and  the  effect  of  frequency  on  drop  and  on  output. 
Here  the  author  introduces  the  idea  of  equivalent  coils, 
and  he  uses  this  method  throughout  the  remainder  of  the 
volume. 

The  dynamometer,  dynamometric  and  induction  watt- 
meters, and  other  methods  of  measuring  power  in  an  alter- 
nating circuit  are  described  in  detail  in  Chapter  X ; the 
Behn-Eschenberg  method  of  measuring  power  in  a three- 
phase  circuit  is  described,  and  a proof  given  of  Dr.  Franke’s 
method  whereby  this  can  be  effected  by  a combination  of  two 
wattmeters  placed  so  that  the  two  shunt  coils  form  one 
moving  system. 

An  important  section  is  that  on  testing,  which  takes  up 
Chapter  X I.  Here  are  described  the  various  methods  of 
testing  transformers  and  transformer  iron.  This  section  is 
very  fully  dealt  with,  and  the  author  seems  to  fear  criticism, 
as  he  notes  it  specially  in  the  preface.  The  fear  was  quite 
unfounded  ; the  methods  of  the  laboratory  and  the  methods 
of  the  workshop  are  alike  of  interest  and  of  use  to  the 
student. 

Safety  appliances  are  dealt  with  in  the  following  chapter, 
and  various  forms  of  transformers,  such  as  balancing  and 
auto-transformers  and  boosters,  are  noted. 

Chapter  XIII  deals  with  the  transformer  in  relation  to 
its  circuits,  and  consideration  is  given  to  the  rise  of  pressure 
through  resonance,  a determination  of  the  dangerous  con- 
dition, and  the  breakdown  of  cables  on  large  networks. 
This  is  a portion  of  special  value  to  the  central-station  engi- 
neer, who  is  responsible  for  the  continuity  of  supply  on  such 
systems. 

The  final  chapter  gives  examples  of  modern  transformers 
by  various  manufacturers — British  and  foreign — illustrated 
by  scaled  drawings. 

There  are  three  appendices,  and  two  of  them  at  least  are 
important  enough  to  deserve  titles  in  the  table  of  contents. 
Appendix  II  gives  the  meaning  attached  to  all  the  symbols 
used  in  the  book,  unless  otherwise  stated  in  the  text,  and 
Appendix  III  lists  and  gives  page  reference  to  all  the 
formula'  used.  This  is  a useful  feature,  and  one  which  we 
would  like  to  see  more  frequently  adopted. 

The  book  is  well  and  clearly  written,  and  is  commendably 


free  from  serious  mistakes,  the  printers’  errors  being  generally 
such  as  can  be  easily  noticed.  A paragraph  appears  on 
page  290  which  has  no  apparent  connection  with  the  context, 
and  refers  to  illustrations  at  the  end  of  the  volume.  There  is 
one  very  noticeable  peculiarity — the  author  never  once  uses  the 
words  volt,  ampere,  or  watt  in  the  plural.  We  wonder  why  ? < 
We  think  that  the  author  might  with  advantage  have  included 
a chapter  on  the  erection  and  setting  to  work,  &c.,  of  trans- 
formers, as  it  would  have  completed  the  practical  portion  of 
the  subject  which  has  otherwise  throughout  the  book 
received  due  attention. 

We  can  only  add,  in  conclusion,  that  it  has  been  a pleasure 
to  read  through  this  volume,  which  is  undoubtedly  of  great 
value  to  the  student,  the  designer  and  the  engineer  who  has 
to  deal  with  transformers  in  every-day  use.  J.  D.  M. 


PRIVATE  BILL  LEGISLATION  OF  THE 
SESSION. 


[BY  OCR  PARLIAMENTARY  REPORTER.] 

Although  weary  legislators  aie  still  detained  at  West- 
minster engaged  in  wrangling  over  details  prior  to  putting 
the  screw  on  the  unwilling  taxpayer,  the  work  of  the  Private 
Bill  Committees,  with  one  exception,  is  over,  and  one  is  able 
to  take  stock  of  the  new  legislation  of  the  session,  so  far  as 
the  electrical  industry  is  concerned.  For  several  sessions 
now,  the  members  of  the  Bar,  technical  experts,  and  the 
harmless  but  necessary  journalists,  looking  to  electrical  Bills 
to  bring  grist  to  the  mill,  have  not  been  able  to  put  much  by 
for  a rainy  day  as  the  reward  of  their  energy,  but  the 
present  session  has  been  the  leanest  of  all.  Even  London 
has  at  last  been  left  alone  by  exploiters  of  electric  power 
schemes,  whilst  promoters  of  combined  motor  roads  and 
tramway  tracks  have  failed  to  renew  their  efforts  of  last 
session.  Almost  every  year  some  grand  new  scheme  is 
brought  up,  such  as  mono-railways,  pneumatic  tubes,  &c., 
but  this  year  nothing  of  the  kind  has  come  before  a com- 
mittee. It  is  true  that  several  go-ahead  Corporations  proposed 
to  obtain  powers  for  experimenting  with  the  trackless  trolley 
system  of  tramways,  but,  one  by  one,  the  clauses  were 
dropped,  and  the  only  one  which  came  before  a Committee 
was  that  of  the  Gateshead  Tramways  Co.,  and  this,  although 
unopposed,. was  rejected. 

Four  electric  power  Bills  were  brought  in,  the  most 
important  of  which  were  the  County  of  Durham  Electric 
Power  and  the  North  Metropolitan  Electric  Power  Supply, 
and  both  were  carried  with  little  opposition.  The  first 
enables  the  promoting  company,  the  Newcastle-on-Tyne 
Electric  Supply  Co.,  the  Cleveland  and  Durham  Electric 
Power  and  the  Northern  Counties  Electricity  Supply  Co., 
Ltd.,  to  enter  into  agreements  for  mutual  assistance.  The 
Committee  considering  the  Bill,  however,  refused  to 
allow  the  company  to  subscribe  for  shares  iD  undertakings 
taking  a supply  of  energy  from  the  company.  The  North 
Metropolitan  Power  Co.  are  authorised  to  extend  their  area 
and  to  raise  £2f>0,000  capital.  The  West  Kent  Electric 
Power  Bill  also  passed.  The  company  are  authorised  to 
acquire  the  rights  granted  to  the  Kent  Electric  Power  Co. 
for  the  supply  of  power  within  the  West  Kent  area  of 
supply.  The  capital  for  the  company  is  being  found  by  the 
South  Metropolitan  Electric  Co.  The  Somerset  and  Dis- 
trict Electric  Power  Bill  fell  out  on  Standing  Orders. 

Two  electric  supply  Bills  only  were  promoted  by  com- 
panies, and  of  these  the  City  of  Bath  Bill  to  incorporate  a 
company  with  a capital  of  £100,000,  was  quickly  dropped. 
The  York  Town  and  Blackwater  Gas  (Electric  Lighting) 
Bill  led  to  considerable  discussion,  as  the  Aldershot  Gas  and 
Water  Co.  also,  incidentally  amongst  other  things,  sought  to 
acquire  the  right  to  supply  electricity  in  their  area.  The 
point  at  issue  was  that  of  the  definition  of  the  areas  of  the 
respective  companies,  which  for  gas  purposes  was  rather  com- 
plicated, but  this  was  settled  by  the  Committee.  The  Bill 
was  also  somewhat  interesting  from  the  fact  that  Mr.  S. 
Sel Ion  expressed  the  opinion  in  the  witness  box  that  the  diB- 
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trict  was  one  in  which  a gas  company  would  be  able  to 
make  the  supply  of  electricity  remunerative,  whereas  a com- 
pany supplying  electricity  only  would  make  a Iosb. 

Nine  tramway  Bills  were  promoted  by  companies,  and  two 
stood  ont  as  of  considerable  interest.  In  the  case  of  the 
Folkestone,  Sandgate  and  Hythe  Tramway  Bill,  the  pro- 
moters asked  that  they  might  be  relieved  of  the  obligation  to 
construct  an  underground  system,  and  substitute  a com- 
bined overhead  and  underground  system.  The  proceedings 
were  very  protracted,  and  mnch  of  the  evidence  dealt  with  the 
merits  of  the  Lorain  surface  contact  system,  whilst  judging 
from  many  of  the  statements  local  politics  also  entered  a good 
deal  into  the  question.  Ultimately  the  Committee  refused 
to  allow  the  company  to  alter  the  system,  but  gave  them  an 
extension  of  two  years  for  carrying  out  the  work.  The 
London  United  Tramways  Co.  had  a most  important  Bill  from 
their  own  point  of  view,  inasmuch  as  they  wished  to  defer 
the  period  at  which  their  terminal  lines  at  Hammersmith  and 
Shepherd’s  Bush  would  become  purchaseable  by  the  County 
Council.  The  Bill  was  rejected.  As  before  mentioned,  the 
Gateshead  and  District  Tramways  Co.  proposed  amongst 
other  things  to  work  tramways  on  the  railless  system,  and 
this  proposal  would  have  gone  through  had  not  Mr.  Moon, 
K.C.  (the  Speaker’s  Counsel)  pointed  out  that  as  the  clause 
stood  the  new  system  would  not  become  purchaseable  by  the 
local  authority  under  the  Tramways  Act.  It  was  pointed 
ont  that  the  clause  had  been  agreed  with  the  local  autho- 
rity, and  that  as  the  company  could  not  lay  down 
the  system  without  the  consent  of  the  municipality, 
it  was  open  for  the  latter  to  make  what  terms 
they  liked,  as  conditional  to  their  consent.  In  the  end  the 
Committee  rejected  the  clause  altogether.  The  Oxford  and 
District  Tramways  Co.  were  successful  in  getting  through 
their  Bill  for  substituting  a composite  system  of  overhead 
and  conduit  traction  for  the  Dolter  system,  and  the  Preston, 
Chorley  and  Horwich  Tramways  Co.  got  most  of  the  powers 
they  sought  for  (including  a reduction  of  the  share  capital). 
The  Torquay  and  Paignton  Tramways,  the  Holy  wood  Tram- 
ways (Extension  of  Time),  and  the  Southport  and  Lytham 
Tramway  (Abandonment)  Bills,  all  went  through  without 
trouble,  as  did  also  the  Anglo-Argentine  Tramways  Bill, 
which  dealt  with  the  reorganisation  of  the  capital  of  the 
company. 

Of  the  electric  railways  Bills,  the  most  important  was  that 
of  the  Central  London  Railway,  which  enables  the  company 
to  extend  to  Liverpool  Street — an  extension,  which  accord- 
ing to  Sir  Henry  Oakley,  is  likely  to  bring  an  immense 
amount  of  traffic  to  the  company.  The  Edgware  and 
Hampstead  Railway  Bill,  and  the  Watford  and  Edgware 
Railway  Bill  both  passed.  The  former  enables  the  compai.y 
to  enter  into  agreements  with  the  ChariDg  Cross,  Euston 
and  Hampstead  Co.  with  respect  to  the  construction  of  the 
railway,  and  the  latter  revives  the  time  for  the  compulsory 
purchase  of  land  and  the  construction  of  the  authorised  railway. 
The  North-West  London  Railway  came  to  Parliament  with 
a proposal  to  abandon  the  authorised  line  to  Victoria,  but 
to  make  the  line  from  Cricklewood  to  Edgware  Road,  which 
was  to  have  been  worked  by  the  Baker  Street  and  Waterloo 
Railway.  After  a considerable  hearing  the  Committee 
rejected  the  Bill,  which,  however,  judging  from  a recent 
utterance  of  Sir  George  Gibb,  is  not  unlikely  to  be  brought 
forward  again  in  the  future.  The  promoters  of  the  North- 
East  London  Railway  came  for  another  extension  of  time, 
and  a3  the  financial  witness  called  seemed  to  be  very  opti- 
mistic as  to  raising  the  necessary  capital,  the  Committee 
allowed  the  Bill  to  proceed.  A Bill  wa3  also  introduced  to 
revive  the  powers  for  the  construction  of  a tube  railway 
under  the  Tyne  to  connect  North  and  South  Shields,  but  it 
was  dropped  after  first  reading. 

Various  powers  for  tramways  and  electric  lighting  were 
sought  by  the  municipal  authorities  of  the  country,  and,  of 
course,  the  London  County  Council  promoted  its  annual 
tramway  Bill.  The  estimated  cost  of  the  tramways  and 
street  widenings  contained  in  this  Bill  was  £1,090,000,  but 
as  a number  of  the  proposals  were  dropped,  the  cost  will  be 
reduced.  The  proposal  which  met  with  most  opposition  was 
that  to  bring  a tramway  down  Farringdon  Road,  which 
involves  the  interference  with  the  costermongers  who  trade 
there.  The  Bradford  Corporation  Bill  to  spend  £147,180 
on  tramways  was  not  proceeded  with.  This  Bill  also  con- 


tained a clause  for  the  trackless  trolley  system.  The  proposal 
of  the  Bury  Corporation  with  regard  to  running  powers  over 
the  Heywood  and  Rochdale  Corporation  tramways  was  con- 
sidered with  the  Bill  of  the  Heywood  Corporation,  who  also 
asked  for  mutual  running  powers,  and  after  a long  hearing 
which  was  purely  of  local  interest,  the  Committee  settled  the 
powers  to  be  possessed  by  each  body.  No  opposition  was  forth- 
coming to  the  Bill  of  the  Dudley  Corporation  to  enable  them 
to  grant  leases  of  the  tramways  purchaseable  by  them.  The 
Liverpool  Corporation  obtained  powers  to  construct  about 
six  miles  of  tramways,  but  dropped  their  proposal  for  railless 
tramways  in  any  part  of  the  city.  The  Manchester  proposals 
on  tramways  were  very  modest,  the  estimated  cost  of  those 
sought  to  be  constructed  being  only  £30,000.  The  Oldham 
Corporation  are  authorised  to  spend  about  £20,000  on  tram- 
ways, but  this  body  also  dropped  the  railless  trolley  system. 
Nothwithstanding  the  opposition  of  the  Lancashire  Power 
Co.,  the  Corporation  were  also  authorised  to  supply  electricity 
to  premises  just  outside  their  area.  Salford  Corporation 
sought,  amongst  other  things,  to  spend  £60,000  on  tramways, 
but  the  Bill  was  rejected.  The  Shrewsbury  Corporation 
will  be  allowed  to  supply  electricity  for  traction  purposes  to 
outside  authorities,  and  the  Wallasey  Corporation  to  spend 
£41,483  on  tramways.  Several  local  authorities  also 
obtained  minor  powers  relating  to  the  supply  of  electric 
fittings,  the  keeping  of  accounts,  &c. 

The  Biddulph  Gas  Co.  introduced  a Bill  giving  them 
powers  to  supply  electricity,  but  it  was  not  proceeded  with  ; 
and  the  Wells  Gas  Co.  obtained  powers  to  apply  for  a pro- 
visional order  for  electricity. 

Only  two  Electric  Lighting  Provisional  Orders  Confirma- 
tion and  one  Tramway  Order  Confirmation  Bill  were  intro- 
duced by  the  Board  of  Trade.  The  new  tramways  proposed 
under  five  orders  only  totalled  about  11  miles. 


PROCEEDINGS  OF  INSTITUTIONS. 


On  Heat-Flow  and  Temperature-Distribution  in  the 
Gas  Engine. 

By  Prof.  Bertram  Hopkinson,  M.A.,  B.Sc.,  M.Inst.C.E. 

[ Abstract  of  paper  read  before  the  Institution  op  Civil  Engi- 
neers, February  2nd,  1909.) 

In  the  course  of  the  expansion  and  exhaust  strokes  of  the  gas 
engine,  from  a quarter  to  a half  of  the  whole  heat  developed  in  the 
explosion  is  discharged  into  the  cylinder  walls.  This  flow  of  heat, 
though  its  effect  on  efficiency  is  relatively  Bmall,  is  very  important 
in  the  practical  working  of  the  motor,  because  it  necessitates  the 
provision  of  special  appliances  for  its  removal  from  the  outside  of 
the  engine  as  fa9t  as  it  is  generated  within,  and  it  also  requires  the 
existence  of  a temperature  gradient  sufficient  to  carry  it  from  the 
place  where  it  is  generated  to  the  place  where  it  is  removed. 

In  consequence,  high  temperatures  must  exist  in  the  uncooled 
parts  of  the  engine  and  great  temperature  differences  between  one 
part  and  another.  These  conditions  give  rise  to  dangers  from  pre- 
ignition, and  also  to  large  mechanical  stresses  in  the  metal,  which, 
between  them,  account  for  a large  part  of  the  practical  difficulties 
encountered  in  running  large  gas  engines. 

Given  the  rate  of  heat-flow  into  every  portion  of  the  cylinder 
per  sq.  ft.,  it  would  be  possible  by  a sufficiently  elaborate  mathe- 
matical analysis  to  calculate  the  distribution  of  temperature 
throughout  the  metal.  Apart  from  the  difficulty  of  the  mathe- 
matical problem,  however,  the  data  for  its  solution  are  only 
imperfectly  known,  and  a rough  calculation  of  the  general  mean 
temperature  distribution  is  all  that  is  possible.  Such  a calculation 
iB  made  in  the  paper,  and  leads  to  the  conclusion  that  the  tem- 
perature on  the  inner  surface  of  portions  of  the  engine  which  are 
efficiently  water-cooled,  such  as  the  liner,  can  never  rise  above 
quite  a moderate  value.  But  the  temperature  at  the  centre  of  an 
uncooled  piston,  12  in.  in  diameter,  may  reach  400°  C.  or  more. 
It  also  appears  that  the  temperature  at  the  centre  of  such  a piston 
will  vary  a3  the  squire  of  toe  diamtter  if  the  thickness  be  kept 
constant,  or  directly  as  the  diameter  if  the  thickness  be  increased 
in  proportion  thereto. 

The  paper  proceeds  to  describe  experiments  made  upon  a 
Crossley*  gas  engine  of  40  b.h.p.,  with  the  object  of  determining  the 
actual  temperature  distribution  and  its  relation  to  the  conditions 
of  working.'  The  temperatures  were  measured  by  means  of 
thermo-couples  inserted  into  the  piston  face  and  into  the  centres  of 
the  valves.  > 

In  the  first  gToup  of  tests  these  temper,  tures  were  compared  with 
the  total  heat  loss  as  measured  by  the  rise  of  temperature  of  the 
jacket  water.  According  to  theory,  the  excess  of  tne  temperature 
at  any  point  over  the  mean  temperature  of  the  jacket  water  should 
be  proportional  to  the  total  heat  loss,  except  in  so  far  as  the  diBlri- 
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bution  of  that  loss  over  the  metal  surface  exposed  to  the  hot  gas  is 
altered.  By  varying  the  strength  of  mixture,  keeping  other  con- 
ditions the  same,  the  heat  loss  was  varied  between  limits  of  about 
1,300  and  2,200  b.th.u.  per  minute,  the  engine  firing  practically 
every  time  ; and  it  was  found  that  the  piston  temperature  was  very 
closely  proportional  to  the  heat  loss.  Under  normal  working  con- 
ditions at  full  load  the  temperature  at  the  centre  of  the  piston  was 
found  to  be  about.  3/0  C.  above  that  of  the  jacket  water:  in  the 
exhaust  valve,  400°  C.  ; and  in  the  inlet  valve,  250°  C. 

From  a comparison  of  the  temperatures  at  different  points  in  the 
piston  face  and  the  temperature  at  the  centre,  the  rate  of  heat- how 
into  the  face  of  the  piston  is  deduced,  and  found  to  amount  to 
about  one-eighth  of  the  total  flow  into  the  engine.  This  agrees 
well,  having  regard  to  the  difference  of  piston  temperature,  with 
results  obtained  by  Prof.  Burstall,  who  measured  separately 
the  heat  given  to  a water  cooled  piston.  It  is  a considerably 
smaller  proportion  than  would  be  expected.  It  is  suggested  that 
an  important  cause  is  to  be  found  in  the  fact  that  the  gas  near  to 
the  piston  is  the  last  to  be  ignited  in  the  course  of  the  passage  of 
the  flame  through  the  combustion- space,  and  is  therefore  cooler 
than  the  average  in  accordance  with  a principle  established  by  the 
author  some  years  ago. 

Of  the  fall  of  temperature  between  the  centre  of  the  piston  and 
the  jacket  water,  about  one-half,  or,  say,  180°  C.,  is  between  the 
centre  and  edge  of  the  piston  face.  In  consequence  of  this 
inequality  of  temperature  there  is  a considerable  hoop  tension  at 
the  edge  of  the  piston  face.  The  magnitude  of  this  is  investigated, 
and  it  is  shown  that  it  probably  amounts  to  several  tons  per  square 
inch.  It  is  pointed  out  that  uncooled  pistons  of  large  diameter 
will  be  likely  to  fail  by  a radial  crack  at  the  edge  which,  in  many 
cases,  may  be  followed  by  seizing  of  the  piston  on  account  of  the 
sudden  expansion  which  is  thus  permitted. 

The  next  group  of  experiments  relates  to  the  effect  of  varying 
the  conditions  of  running  upon  the  metal  temperature.  The 
dependence  of  heat  flow  and  temperature  upon  strength  of  mixture, 
time  of  ignition,  and  degree  of  compression  are  investigated. 

1.  Strength  oj  Mixture. — It  appears  that  if  the  gas  charge  be 
increased  by  30  per  cent.,  the  total  heat  loss  will  be  increased  by 
50  per  cent.,  with  a corresponding  increase  in  the  temperatures  of 
the  pi&ton  and  inlet  valve. 

2.  Time  of  Ignition—  Retarding  the  ignition  by  20°,  the  gas 
charge  and  other  circumstances  remaining  the  same,  reduces  the 
total  heat  loss  by  10  per  cent.  The  piston  and  inlet  valve  are 
20  per  cent,  cooler,  these  parts  receiving  a much  less  share  of  the 
heat  than  before.  On  the  other  hand,  the  exhaust  valve  receives  a 
greater  share  of  heat  than  with  normal  ignition,  and  its  temperature 
is  not  materially  altered.  The  thermal  efficiency  is  reduced  from 
34J  per  cent,  to  28J  per  cent. 

Advancing  the  ignition  by  10  per  cent,  has  but  little  effect  upon 
efficiency.  It  causes  an  increase  of  about  10  per  cent,  in  the  heat 
loss.  There  is  a more  than  proportional  increase  in  the  tempera- 
ture of  the  piston  and  inlet  valve.  The  exhaust  valve  is  again  but 
little  altered. 

3.  Degree  of . Compression. — Comparative  trials  were  made  in 

the  engine  was  run  first  in  the  ordinary  way , and,  second, 
with  the  half-compression  cam,  which  is  used  for  starting  purposes, 
kept  in  action.  The  result  in  the  latter  case  is  that  about  two-fifths 
of  the  charge  of  gas  and  air  is  expelled  unburnt  to  exhaust.  In  fact, 
the  only  thing  changed  is  the  density  of  the  charge,  all  other  cir- 
cumstances remaining  practically  the  same.  It  was  found  that  heat 
loss  was  reduced  nearly,  but  not  quite,  in  proportion  to  density, 
with  a corresponding  reduction  in  the  temperatures  of  all  narts  of 
the  engine. 

Another  set  of  experiments  consisted  of  comparative  trials  with 
the  engine  running  on  half  load,  so  that  every  other  cycle  was  a 
scavenging  cycle,  and  firing  every  time,  the  circumstances  being 
otherwise  the  same.  It  was  found  that  the  quantity  of  heat 
removed  by  the  air  passing  through  the  engine  in  the  scavenging 
strokes  was  insignificant  in  proportion  to  the  whole. 

finally,  a large  number  of  experiments  were  made  on  the 
phenomena  of  pre-ignition.  In  order  to  cause  the  engine  to  pre- 
lgmte,  an  iron  bolt  carrying  a thermo-couple  at  its  end  waB 
introduced  into  the  combustion  chamber.  The  end  of  this  bolt  was 
heated  by  the  explosions,  and  it  was  found  that  it  could  be  heated 
in  this  way  up  to  a temperature  of  about  700*  C.  without  affecting 
in  any  way  the  working  of  the  engine,  but  that  if  the  temperature 
exceeded  730  O.,  ignitions  would  take  place  from  the  end  of  the 
bolt.  The  effect  of  these  ignitions  is  to  heat  the  end  of  the  bolt  up 
more  rapidly  than  before  ; they  thus  tend  to  propagate  themselves^ 
and  to  become  more  frequent,  and  if  once  they  start  the  engine  is 
ound  to  pull  up.  It  was  found  that  the  line  of  division  between 
the  conditions  under  which  safe  and  continuous  running  was 
possible,  and  those  under  which  the  engine  was  bound  to  pull  up 
was  very  narrow,  and  can  be  represented  by  an  increase  in  the  gas 
charge  of  only  1 per  cent.  This  instability  is  due  to  the  fact  that 
the  gas  near  the  point  of  ignition  of  an  explosive  mixture  is  heated 
to  a temperature  much  above  the  mean  by  the  rise  of  pressure  which 
follows  its  ignition.  Thus  the  fact  that,  ignition  takes  place  through 
the  bolt  tends  of  itself  to  make  the  bolt  hotter,  and  so  to  cause 
earlier  and  more  frequent  ignitions  from  the  bolt. 


Elevators. 

On  August  9th  a paper  on  “ Elevators  ” was  read  before  the  Cape 
1 own  Section  of  the  Institution  of  Electrical  Engineers  by  Mr. 
Alukbt  A aux,  A.M.I.E.E.  In  the  course  of  his  paper,  Mr.  Vaux 
traced  the  development  of  the  modern  elevator  from  the  time  of 
the  introduction  of  steam  power  in  the  North  of  England  factories 
during  the  early  part  of  the  nineteenth  century,  and  particularly 


referred  to  the  “ teagles  ” or  warehouse  cranes  fixed  outside  factories 
and  warehouses  delivering  goods  to  any  required  floor.  OwiDg  to 
the  Cape  Town  Corporation  building  regulations,  these  teagles 
could  not  be  used  in  Cape  Town.  Travelling  cranes  fixed  over  a 
verandah  of  concrete  were,  however,  permitted,  and  there  were  nine 
examples  in  the  town,  in  each  case  the  load  being  lifted  by  direct- 
coupled  electric  motors. 

Mr.  A’aux  next  touched  on  hydraulic  elevators,  and  said  that,  so 
far  as  his  experience  went,  he  had  only  come  across  one  instance  in 
South  Africa  where  a hydraulic  elevator  was  the  correct  machine  to 
install  as  compared  with  an  electric  elevator,  and  that  was  where 
water  was  very  plentiful  at  a pressure  of  about  160  lb.  per  square 
inch,  and  a,  direct  lift  of  13  ft.  was  required,  with  a capacity  of 
1 ton  per  trip.  In  Cape  Town,  until  last  January,  there  were  18 
hydraulic  elevators  in  operation.  Two  of  these  have  since  been 
converted  to  electric  working.  It  has  been  found  that  the  cost  of 
running  these  two  hydraulic  elevators,  including  paraffin  for  the  oil 
engine  driving  the  pumps,  men’s  wages  running  engine  and  pumps, 
repairs,  &e.,  came  to  21  to  3 times  the  cost  of  running  the  elevators  when 
converted  to  electric  working.  Mr.  \7aux  also  showed  by  other  instances 
that  although  the  capital  costs  of  hydraulic  and  electric  elevators 
are  about  the  same,  the  cost  of  operation  is  decidedly  in  favour  of 
the  electric  elevator. 

With  reference  to  the  efficiency  of  elevators,  Mr.  Vaux  calculated 
that  although  some  makers  claimed  a mechanical  efficiency  for  their 
elevators  of  from  75  per  cent,  to  80  per  cent.,  the  commercial 
efficiency  was  never  really  more  than  33J  per  cent,  for  electric,  and 
about  half  that  for  hydraulic  elevators. 

Mr.  Vaux  next  des  ribed  various  types  of  electric  elevators  and 
control  gear.  He  did  not  consider  that  the  push-button  control 
system  was  suited  to  the  requirements  of  Cape  Towd,  and  referred 
to  several  elevators  in  Cape  Town  which  had  been  converted  from 
push-button  to  switch-in-car  control.  Mr.  Vaux  went  very  fully 
ioto  the  questions  of  cables,  gearing,  &j.  The  relative  merits  of 
compound  and  shunt-wound  motors  for  elevator  work  were  also 
referred  to,  Mr.  Vaux  inclining  to  the  opinion  that  a shunt-wound 
motor  was  the  correct  thing,  but  if  a compound-wound  motor  were 
used,  a speed  governor  ought  to  be  fixed  for  safety.  The  latest 
types  of  gearless  1 to  1 traction  type  elevators,  as  selected  for 
the  new  Singer  building  and  the  tower  of  the  Metropolitan  Life 
Insurance  Building,  New  York,  were  explained. 

The  paper  was  very  fully  illustrated  by  photographs  and 
drawings.  At  the  conclusion  Prof.  Bohle  briefly  criticised  the 
paper,  in  the  main  agreeing  with  Mr.  Vaux’s  opinions. 

Mr.  J.  P.  Edwards  (late  chief  electrical  engineer  to  the  Post 
Office  Department,  Cape  Colony)  and  Mr.  C.  Proctor  Barham 
(electrical  engineer  to  the  Table  Bay  Harbour  Board)  also  made  a 
few  remarks. 


AN  ATTEMPT  TO  AVERT  THE  INEVITABLE. 


The  few  Englishmen  who  were  not  at  the  Horse*Sho  w last  week  may 
not  kaow  that  the  Dublin  and  South  Eastern  llailway  (lately 
known  as  the  Dublin,  Wicklow  and  Wexford)  is  paralleled  between 
Dalkey  and  Dublin  by  the  lines  of  the  Dublin  United  Tramways 
Co.,  Ltd.  Not  only  do  these  rivals  run  the  same  course,  but  for  the 
greater  part  of  the  9 miles  the  train-way  and  the  tramway  are  but 
a few  yards  apart. 

So  far  as  its  means  allow,  and  the  company  is  by  no  means  well 
off,  there  is  a good  service  between  Kingstown  and  Dublin  on  the 
railway,  fast  or  slow  trains  running  every  15  minutes  throughout 
the  day.  From  Dalkey,  which  is  2 miles  beyond  Kingstown,  the 
service  is  approximately  half  as  good.  The  rolling  stock  compares, 
let  us  say,  with  the  pre-electric  stock  of  the  “ Underground,”  and 
the  permanent  way  is  rather  rough  and  noisy. 

That  the  service  is  not  behind  the  best  local  service  on  English 
lines  may  be  seen  from  the  following  figures:  — 

The  fast  trains  (one  intermediate  stop)  between  Kingstown  and 
Dublin,  do  the  t miles  in  14  minutes,  while  the  slow  (six  interme- 
diate stops)  take  20  minutes.  The  9 miles’ journey  from  Dalkey 
takes  24  minutes  by  all  but  one  special  each  way,  which  makes  a 
non-stop  run  in  16  minutes. 

Finally,  the  trains  run  with  remarkable  punctuality — as  one  of 
our  contributors,  who  is  a subscriber,  knows  to  his  cost. 

Now,  the  coming  of  the  electric  tramways  was  a great  shock  to 
the  railway,  but  a considerable  benefit  to  those  who  preferred  to 
travel  by  train  as  before,  as  the  fares  were  much  reduced  in  conse- 
quence of  the  competition.  Since  1899  the  tramway  company  has 
improved  its  position  greatly,  and  is  gradually  improving  its  Der- 
manent  way.  Its  2i-minute  service  over  9 miles  of  the  main 
line  is  the  admiration  of  all  knowledgeable  persons,  and  the 
popular  idea  in  Dublin  that  the  tramway  service  is  the  best 
in  the  world,  is,  perhaps,  not  too  far  removed  from  the  truth  to  be 
scouted  altogether. 

T.  he  newer  cars  are  excellent  examples  of  the  top-covered  double 
bogie  design,  equipped  with  two  powerful  motors  and  with  the 
British  Westinghouse  magnetic  track  and  wheel  brake. 

Except  in  Kingstown,  where  the  street  is  narrow,  the  track  is 
double  ; there  are  few  severe  curves,  and  as  the  road  is  rarely  more 
than  a few  feet  above  sea  level,  there  are  no  steep  hills;  in  short, 
the  line  between  Dalkey  and  Dublin  presents  as  few  obstacles  to 
fast  travelling  as  any  that  could  be  picked. 

In  1906  the  tramway  company -secured  an  increase  of  maximum 
speeds.  Since  1899  these  had  ranged  from  4 to  10  m p.H.,  but  the 
Ordor  of  190G  allows  from  8 to  1C  M.r.n.,  according  to  circumstances. 
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A few  months  ago  the  tramway  company  made  a bold  and 
successful  bid  for  farther  popularity  by  instituting  a service  of 
express  cars  between  Dalkey  and  Dublin,  morning  and  evening. 
At  first  only  one  car  was  run,  but  a second  and  a third  were  put  on  in 
quick  succession.  These  cars  catered  very  well  for  the  “ clerkers  ” 
and  the  “ shirkers,”  being  timed  to  reach  Dublin  (level  with  the 
railway  terminus)  between  9 and  10  a.m. 

The  system  on  which  these  cars  run  is  likely  to  be  of  more  than 
local  interest,  so  that  the  following  details  will  not  be  out  of  place 
here.  The  cars  start  from  Dalkey,  and  will  stop  at  any  of  the  fixed 
points  over  the  two  miles  to  the  middle  of  Kingstown,  but  they  pick 
up  only  passengers  who  pay  a minimum  fare  of  3d.  Between 
Kingstown  and  Dublin  (Merrion  Street)— 7 miles — there  are  only 
two  or  three  stops,  and  the  whole  journey  was  scheduled  to  take  37 
minutes,  or  27  minutes  between  the  real  express  points.  The  result, 
with  relation  to  speed,  is  that  the  average  over  the  complete  trip 
from  Dalkey  to  Nelson’s  Pillar  was  about  14  m.p.h  , and  the  average 
between  full  express  points  wa9  about  16  m.p.h.  Every  tramway 
man,  at  least,  knows  that  an  average  speed  of  16  m.p  h.  means  that 
the  maximum  speed  attained  is  considerably  higher,  and  it  might 
not  surprise  them  to  hear  that  the  railway  company  puts  this  down 
at  21  m.p.h.  or  more,  probably  from  actual  tests. 

Comparing  the  fares  of  the  two  systems  without  taking  into  con- 
sideration the  season  and  zone  tickets  offered  by  the  railway  com- 
pany, the  advantage  lies  with  the  tramway ; but  that  method  of 
comparison  is  not  the  one  likely  to  be  used  by  a man  who  is  trying 
to  decide  which  form  of  transit  will  suit  best  his  convenience  daily. 

Consideration  of  the  relative  advantages  shows  us  that  a season 
ticket  on  the  train  is  likely  to  be  cheaper  than  travelling  by  tram- 
car,  and  it  is  evident  that  the  time  occupied  in  the  actual  journey 
is  less  by  train  than  by  tram.  The  scenery  is  identical  from  both,  so 
that  factor  may  be  put  out  of  count ; and,  as  the  railway  company 
give  second-class  accommodation  for  less  than  the  tramway’s  one- 
and-all  fare,  it  may  be  said  that  the  railway  journey  will  be  more 
comfortable  than  the  journey  by  tram. 

It  is  evident,  however,  from  the  irate  letters  of  the  railway  com- 
pany which  are  being  read  at  the  various  local  council  meetings, 
that  the  express  trams  have  given  a twist  to  the  knife  which  the 
tramway  company  long  ago  plunged  into  the  throat  of  the  railway. 
The  general  manager  states  the  loss  through  ordinary  competition 
to  be  over  £30,000  per  annum,  and  he  cries  out  aloud  at  this  new 
torment. 

Apart  from  the  merits  of  the  case,  this  is  highly  interesting,  for 
it  provides  a very  tangible  proof  that  we  will  not  walk  across  a 
road  if  we  can  get  Bomeone  to  do  it  for  us,  either  by  carrying  us  or 
by  going  himself. 

What  does  it  matter  that  the  tram  takes  10  minuses  or  a quarter 
of  an  hour  longer  than  the  train,  and  costs  more  into  the  bargain  ? 
One  can  step  into  the  tram  at  one’s  door,  and  would  have  to  walk 
100  yards  to  the  station,  and  that  just  after  the  best  meal  of  the 

day  ! 

That  is  an  expensive  line  of  argument  for  the  railway  company, 
and  they  have  set  the  law  into  motion  on  their  behalf  by  intro- 
ducing the  matter  of  speed  to  the  notice  of  the  police  authorities, 
and  the  current  tramway  time-table  significantly  ceases  to  record 
the  time  of  arrival  at  the  various  points,  and  starts  the.  morning 
cars  10  minutes  earlier  than  before. 

The  tramway  company  propose  to  apply  to  the  B.  of  T.  for  a 
further  extension  of  the  speed  limits,  and  there  seems  to  be  every 
prospect  of  a lively  contest  between  the  two  companies. 

We  have  great  sympathy  with  the  railway  company  in  their  mis- 
fortunes, but  it  seems  to  us  that  their  cape  rises  or  falls  upon  the 
single  point — will  the  higher  speeds  sought  by  the  tramway  com- 
pany be  a source  of  danger  to  the  public  ? It  is  hardly  for  the 
B.  of  T.  to  consider  whether,  when  the  tramways  were  authorised, 
they  were  intended  to  be  worked  at  high  speeds  in  competition 
with  the  railway  for  long-distance  traffic. 

Whether  the  demand  for  this  new  form  of  service  was  initiated  by 
the  public,  or  pressed  by  them  at  the  active  suggestion  of  the  tram- 
way company,  is  not  in  question.  That  the  demand  exists,  and 
that  much  disappointment  will  be  felt  if  it  is  Dot  satisfied,  is 
obvious;  and  we  do  not  think  that  the  B.  of  T.  will  be  deterred  by 
the  unbalanced  oratory  of  a few  local  councillors  from  acceding  to 
the  reasonable  request  of  the  tramway  company,  so  long  as  that 
company  can  demonstrate  that  the  state  of  its  track  and  cars  and 
the  appliances  for  controlling  speed  and  for  saving  life  are  as 
satisfactory  as  they  can  be. 


A YEAR’S  BOILER  EXPLOSIONS. 


In  the  year  ending  June  30th,  1908,  there  were  62  preliminary 
inquiries  under  the  Boiler  Explosions  Act  of  1882  and  1890,  and 
there  were  11  formal  investigations.  Of  this  total  of  73  so-called 
explosions,  half — or,  to  be  correct,  36  — caused  loss  of  life 
or  personal  injury,  there  being  23  persons  killed  and  50  persons 
injured.  It  iB  interesting  to  trace  the  reasons  for  the  explosions. 
Over  one-third  of  the  number  were  due  to  deterioration  or  corrosion, 
including  half  the  cases  of  non-inspected  boilers.  In  9 of  the 
formal  inquiries  it  was  found  that  the  blame  rested  with  persons 
owning  or  otherwise  connected  with  the  boilers,  and  in  8 cases 
payment  of  costs  was  ordered,  to  a total  amount  of  £295. 

There  were  29  cases  of  corrosion  or  deterioration,  9 cases  of 
defective  design  or  excessive  pressure,  and  11  cases  of  water 
hammer,  which  appears  to  point  to  a number  of  the  explosions 


being  those  of  pipes  only.  There  were  9 cases  of  faulty  work,  material 
or  construction ; 12  cases  were  classed  as  due  to  ignorance  or 
neglect,  and  3 as  miscellaneous.  Unless  the  number  of  each  class 
of  boiler  could  be  known,  not  very  much  could  be  got  out  of  the 
figures  of  classes ; but  the  types  of  boiler  involved  are  given  as 
16  horizontal  multitubular,  8 vertical,  7 Cornish  or  Lancashire  or 
cylindrical  (meaning,  we  suppose,  plain  shells),  2 locomotive, 
2 water-tube,  and  2 cases  of  tubes  in  steam  ovens ; 4 heating 
apparatus,  and  23  pipes,  valves,  chests,  &c. 

Toe  best  showing  is  that  of  the  Cornish  or  Lancashire  type, 
considering  their  probable  number.  Ia  34  cases  there  had  been 
previous  inspection  that  had  not  detected  defects,  and  18  cases 
of  no  inspection.  In  no  case  of  the  11  formally  investigated 
explosions  could  the  explosion  ba  attributed  to  unavoidable  acci- 
dent ; owner’s  or  manager’s  neglect,  an  engineer’s  neglect,  and  that 
of  the  inspector,  30  owners  alone  were  blamed,  one  foreman,  four 
engineers,  a boiler  foreman  and  a mechanic,  and  so  on.  In  one 
case  an  insurance  company  had  to  pay  £20 ; a mechanic  paid  £5 ; 
owners  paid  £30,  £35,  £50  and  £60,  this  last  being  the  case  at 
Aston,  Birmingham,  where  the  boiler  owner  was  fined  that  amount 
for  failing  to  ensure  that  the  boiler  was  worked  under  safe  con- 
ditions. 

The  foregoing  is  a rough  indication  of  the  way  British 
boiler  engineering  has  arrived  at  its  present  very  fair  state  of 
safety.  It  is  somewhat  characteristic  of  our  method  of  muddling 
through,  but  is  perhaps  preferable,  as  American  boiler-inspection 
experts  seem  to  think,  to  the  American  system.  In  fact,  there  is 
no  defined  system  in  Americs.  In  one  State  one  set  of  rules  and 
orders  prevails ; in  another  State  there  are  other  methods.  Then 
there  are  city  ordinances,  which  presumably  override  or  are  to  be 
observed  in  parallel  with  State  ordinances.  In  New  York  City 
there  is,  or  was,  a police  system  of  boiler  torture.  Like  our  British 
sportsman  who  sallies  forth  to  kill — anything,  so  long  as  he  kills— 
the  New  York  policeman,  with  a touch  of  national  indigestion,  sallies 
forth  with  a pump  and  a wagon,  seizes  an  unoffending  boiler  and 
jams  more  water  into  it  than  it  can  hold,  ruptures  a stay  or  two 
more  than  he  did  at  the  last  assault  and  battery,  takes  another  five 
years  off  the  life  of  the  boiler,  and  leaves  it  with  a certificate  of 
safety  to  run  another  period,  or  perhaps  to  buret  next  day  of 
yesterday’s  water  pressure.  We  are  not  yet  sunk  quite  to  these 
hydraulic  depths,  and  have  long  since  learned  to  apply  hydraulic 
tests  with  more  care  and  consideration  for  to-morrow’s  passers-by 
than  is  given  by  the  police  bruiser.  It  is  a fearful  and  painful 
sight  to  witness,  especially  when  the  onlooker  realises  the  danger 
and  the  uselessness  of  this  crude  test  to  destruction,  or  at  least 
towards  it. 

Neither  care,  nor  inspection,  nor  public  inquiry,  nor  public 
opinion  will  make  safety  absolute,  but  experience  has  shown  that  they 
will  go  further  in  that  direction  than  any  system  of  official  regu- 
lation has  yet  done.  And  the  curious  part  of  our  system  of  muddle 
through  is  that  boilers  inspected  by  the  boiler  insurance  companies 
are  actually  safer  than  those  inspected  by  the  Board  of  Trade, 
which  takes  upon  itself  to  inquire  into  land  boiler  explosions,  and  to 
criticise  its  superiors — if  merit  is  to  be  awarded  in  proportion  to 
safety. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


GERMANY. — Invoices  and  consignment  notes  should  state  the 
gross  weight  of  packages  and  net  weight  of  contents,  which 
should  be  fully  described  and  the  country  of  origin  stated. 
When  various  descriptions  of  merchandise  are  packed 
together,  the  net  weight  of  each  class  should  be  separately 
stated.  As  a rule,  certificates  of  origin  are  not  required  in 
Germany  for  goods  imported  from  the  United  Kingdom.  On 
importation  of  such  goods,  however,  the  importer,  when 
makiDg  his  demand  for  clearance,  must  declare  in  writing 
on  the  clearance  form,  the  country  in  which  the  goods  were 
produced  or  manufactured,  and  must  guarantee,  by  signature, 
liability  for  the  correctness  of  the  declaration.  At  the 
demand  of  the  Custom  House  the  importer  must  prove  the 
correctness  of  his  declaration  by  official  certificates  of  origin, 
if  necessary,  with  an  official  translation,  or  in  some  other 
way  (presentation  of  bills  of  lading,  ships’  papers,  invoices, 
merchants’  correspondence).  The  following  duties  are 
payable  on  electrical  and  Bimilar  goods-; — 

Mark  = Is.  Kg.  = 2-204  lb. 

Marks  per 


100  kg. 

Graphite,  moulded  (in  tablets,  lumps,  &c.)  2 

„ packed  for  retail  sale 3 

India-rubber,  gutta-percha,  raw  or  refined ; all  sub- 
stitutes for  caoutchouc  Free 

India-rubber,  dissolved  ...  ...  ...  ...  ...  3 

Soft  india-rubber  paste,  rolled  sheets,  cuttings  and 
strips ; sheets  with  wire  rolled  in ; gutta-percha 

paper  6 

Cut  sheets  (patent  sheets)  not  vulcanised ; also  strips 
and  cuttings  of  the  same,  unmanufactured  ...  8 

India-rubber  threads  not  combined  with  textile  threads  10 
Textile  materials  or  felt  impregnated  or  coated  with 
india-rubber : 

Wholly  or  partly  of  Bilk  180 

Other  ...  100 


400 
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Marks  per 
100  kg. 

Textile  materials  in  combination  with  india-rubber 

threads  90 

Hardened  india-rubber : 

Paste,  not  vulcanised  ...  ...  5 

Plates,  bars,  &c. ; rough  goods,  shaped,  but  still  re- 
quiring further  working  10 

Tubes,  not  further  worked  ...  ...  25 

Other  wares  not  specially  mentioned  in  the  llariff  ...  40 

Articles  of  asphalt,  except  slabs ...  3 

Asbestos  paper  and  cardboard,  in  sheets,  rolls  or  plates 

with  or  without  insertions  of  wire,  unshaped  ...  10 

Ditto,  shaped  ...  24 

Asbestos  thread  and  string,  combined  or  not  with  other 

textile  materials,  or  with  core  of  base  metal  ...  24 

Asbestos  tissues,  combined  or  not  with  other  textile 
materials,  or  with  warp  or  woof  of  wire  made  of 

base  metal  or  alloys  ...  ...  40 

Asbestos  articles  not  specially  mentioned  in  the  tariff  60 
Articles  of  stoneware,  of  one  colour  ...  ...  ...  8 

Ditto,  of  more  than  one  colour  ...  16 

Articles  of  earthenware  (except  china)  in  combination 

with  other  materials  ...  25 

Wares  of  china,  biscuit  ware,  Parian  ware,  &c. : 

White  10 

Coloured,  with  or  without  enamelled  or  metallic 

coating ...  ...  ...  ...  20 

Combined  with  other  materials,  so  far  as  they  do  not 
thereby  become  liable  to  higher  duties  by  reason  of 

such  combination  ,25 

Articles  of  glass  or  enamel  not  included  elsewhere  in 

the  tariff  ...  ...  ...  ...  24 

Wire,  rolled  or  drawn: 

Rough  or  worked  (including  wire  thinly  coated  with 
copper  during  the  process  of  drawing),  having  a 
thickness  of  1'5  mm.  or  more  ...  ...  ...  -2  50 

Ditto,  having  a thickness  of  0'5  mm  and  less  than 

1'5  mm.  ...  ...  ...  3 

Ditto,  having  a thickness  of  0'22  mm.  and  less  than 
0'5  mm.  ...  ...  ...  ...  ...  ...  ...  375 

Ditto,  having  a thickness  of  less  than  0’22  mm.  ...  4 50 

Polished,  lacquered,  or  coated  with  other  common 
metals,  having  a thickness  of  15  mm.  or  more  ...  3 

Ditto,  having  a thickness  of  0 5 mm.  and  less  than 

1’5  mm.  ...  4 

Ditto,  having  a thickness  of  less  than  0’5  mm.  (except 

that  mentioned  below)  5'50 

Wire,  rolled  or  drawn,  including  shaped  wire,  tinned, 
of  a thickness  of  less  than  0’5  mm.  down  to  0'22  mm.  4 75 

( To  be  continued.) 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


18,783.  “ Improvements  in  arrangements  for  charging  and  discharging 

accumulators  or  secondary  batteries.”  A.  M.  Taylor.  August  16th. 

18,789.  “ Centrifugal  power  generator.”  F.  N.  Maude.  August  16th. 

18,799,  “ Improvements  in  electric  lamps  and  filaments.”  H.  T,  Grainger. 
August  16th. 

18,802.  “ Improvements  in  or  relating  to  the  regulation  of  the  speed  of 
machinery."  Siemens  Bros.  Dynamo  Works.,  Ltd.  (Siemens  Schuckertwerke 
G.m.b.H.,  Germany.)  (Application  for  Patent  of  Addition  to  No.  14,134,  1908.) 
August  16th.  (Complete.) 

18,804.  "Improvements  in  automatic  telegraphic  transmitters.”  J.  Scotland 
and  H.  W.  Sullivan.  August  16th. 

18,808.  11  Improved  manufacture  of  metallic  filaments  for  Incandescence 

lighting.”  H.  Weber.  August  16th.  (Complete.) 

18,881.  “ Electric  signal."  E.  Seoet.  August  16th. 

18,847.  “ Improvements  relating  to  electrical  devices  for  controlling  move- 
ments from  a distance,  and  methods  of  mounting  the  same."  P.  Viry. 
(Application  for  Patent  of  Addition  to  No.  18,624.  1909).  August  16th. 

18.863.  11  Improvements  in  electric  pocket  lamps.”  8.  Kraus.  August  16th. 
(Complete.) 

18.864.  " Electric  lamp  for  miners  and  for  the  houso.”  S.  Kraus.  August 
16th.  (Complete.) 

18,869.  “ Improvements  in  ships’  telegraph  apparatus.”  J.  B.  Broadfoot. 
August  17th. 

18,880.  11  New  or  improved  cut-out  for  electric  oircuits.”  G.  Charlton. 
August  17th. 

18,922.  "Improvements  in  receiving  apparatus  for  wireless  telegraphy.” 
G.  Marconi  and  Marconi's  Wireless  Telegraph  Co.,  Ltd.  August  17th. 

18,984.  " Improvements  in  telegraph  sending  maohlnes.”  A.  E.  Edwards 
(J.  A.  Rosen,  United  States.)  August  17th. 

18.989.  “ Improvements  in  nndrolatingtoolectricalconductors.”  C.  Vennier. 
August  17th. 

18,960.  “ Improvements  in  and  relating  to  telephone  exchange  systems." 
E.  E.  Clement.  August  17th.  (Complete.) 

18,954.  11  Improved  fllamont  or  resistor  for  heating  units  or  lamps.”  H.  W. 
Lake.  (Parker  Clark  Eloctrio  Co.,  U.8.)  August  17th. 

18,905.  “ Improvements  in  and  relating  to  electrodes  for  arc  lamps  and  the 
like.”  British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United 
Slates.)  August  17th. 

18.990.  “ Improvements  in  oasoB  for  electrical  instruments.”  Kelvin  and 
James  White,  Ltd.,  and  K.  K.  Mills,  August  18th. 

19,012.  ” Improvements  in  the  rotors  of  dynamo-electric  machines  for  reduc- 
ing noises."  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens  Schuckertwerke 
G.m.b.H.,  Gormany.)  August  18th,  (Complete.) 


19,024.  "Distributor  for  high  tension  sparking  apparatus.”  Firm  of 
Unterberg  & Helmle.  (Date  applied  for  under  Sec.  91  of  the  Act,  August 
19th,  1908,  being  date  of  application  in  Germany.)  August  18th.  (Complete.) 

19,034.  “Improvements  in  and  relating  to  holders  for  globes  or  shades  for 
incandescent  electric  lamps.”  F.  W.  Betiiell.  August  18th. 

19,038.  " Improvements  in  and  relating  to  electric  incandescent  metal  or 
other  filament  lamps."  S.  Horvath.  August  18th. 

19,040.  "Improvements  in  and  relating  to  electrodes  for  arc  lighting.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
August  18  th. 

19,047.  " Improvements  connected  with  installations  of  metal-filament  lamps 
connected  in  Beries.”  N.  R.  Booth.  August  19th. 

19,057.  “ Improvements  in  magnetic  compasses.”  Kelvin  & James  White, 
Ltd.,  L.  W.  Pakington  Chetwynd  and  F.  W.  Clark.  August  19th.  (Com- 
plete.) 

19,071.  “ Improvements  in  the  armouriDg  of  electric  oables  and  the  like.” 
J.  Stratton,  C.  J.  Beaver  and  E.  A.  Claremont.  August  19th. 

19,078.  " Improvements  in  or  relation  to  electrio  breaks  or  interrupters,  and 
the  method  of  their  employment  for  radiography  and  radiotherapy.”  E.  E. 
Giieville.  August  19th. 

19,082.  " Improvements  in  or  relating  to  sparking  or  ignition  plugs  for  gas, 
petroleum  or  other  explosion  engines.”  E.  A,  H.  de  Poorter.  August  19th. 

19,098.  "Improvements  in  or  relating  to  electro-magnetic  brakes."  Dick, 
Kerr  & Co.,  Ltd.  (R.  Braun,  Germany.)  August  19th.  (Complete.) 

19,111,  “ Process  for  regenerating  electric  accumulators.”  J.  Friedrich. 
August  19th.  (Complete.) 

19,178.  “ Improvements  in  boosters,  balancers  and  auto-transformers  for 
direct  current  systems.”  A.  M.  Taylor.  August  20th. 

19,197.  " Improved  treatment  of  radio  active  substance.”  W.  H,  Martin- 
dale.  August  20th. 

19,203.  “ Imjirovements  in  or  connected  with  the  recording  and  indicating 
of  the  working  of  hydraulic  and  electric  lifts  or  hoists.”  H.  A.  Matear,  T.  F. 
Kenney  and  H.  Woodhouse.  August  20th. 

19.209.  “ Improvements  in  and  relating  to  enolosed  fuse  indicators.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
August  20th. 

19.210.  " Improvements  in  dynamo-eleotric  machines.”  British  Thomson- 

Houston  Co.,  Ltd.  (General  Electrio  Co.,  United  States.)  August  20th. 
(Complete.)  , 

19,215.  “ Improvements  in  artificial  horizons,  magnetic  compasses  and  like 
instruments.”  J.  C.  Dobbie.  August  20th. 

19,277.  “ Improvements  in  eleotric  meters  of  the  induction  type.”  Com- 
I’Agnie  pour  la  Fabrication  des  Compteurs  et  Materiel  d’Usines  A.  Gaz. 
(Date  applied  for  under  Sec.  61  of  the  Act,  September  8th,  1908,  being  date  of 
application  in  France  ) August  21st.  (Complete.) 

19,306.  “ Improved  device  for  automatically  adjusting  the  time  of  ignition  in 
internal  combustion  engines.”  A.  G.  Bloxham.  (Firm  Robert  Bosch. 
Germany.)  August  21st.  (Complete.) 

19.308.  “ Improved  process  and  apparatus  for  the  treatment  of  sulphide  ores 
or  produots  by  the  agency  of  chlorine  (or  sulphur  chloride)  and  eleotrolysis.” 
A.  J.  Boult.  (E.  A.  Ashcroft,  Norway.)  August  2lst. 

19.309.  “ Improved  process  and  apparatus  for  the  treatment  of  sulphide  ores 
or  products  by  the  agency  of  electrolysis.”  A.  J.  Boult.  (E.  A.  Ashcroft, 
Norway.)  August  21st. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs,  W.  P.  Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Magnetic  Separation  of  Ores  and  other  Material  and  Apparatus  therefor. 
R.  Ullrich.  14,082.  July  18th. 

Telephony  and  Telegraphy.  J.  Schiessler.  16,188.  July  30th. 

Electric  Telegraphy.  P.  P.  O’Neil.  16,462.  August  4th. 

Apparatus  for  Wireless  Telegraphy.  G.  Marconi  and  Marconi’s  Wireless 
Telegraph  Co.  16,516.  August  6th. 

Electrical  Conductors.  C.  A.  Parsons,  W.  Greaves  and  A.  R.  Hemstcd. 
16,620.  August  6th. 

Dynamo  - Electric  Machinery.  C.  A.  Parsons  and  A.  H.  Law.  16,704. 
August  8th. 

Commutators  for  Dynamo-Electric  Machinery.  C.  A.  Parsons  and  G,  L. 
Parsons.  16,911.  August  11th, 

Automatic  Electric  Circuit  Breakers.  A.  J.  Boult.  (Electrical  Manu- 
facturing Co.)  17,748.  August  24th. 

Apparatus  for  Suspending  and  Varying  the  Position  of  Electric  and  other 
Lights,  and  for  Lifting  and  Conveying  Light  Loads.  G.  Thomson. 
18,408.  September  2nd. 

Printing  Telegraphs.  E.  C.  R.  Marks.  (Burlingame  Telegraphing  Type- 
writer Co.,  U.S.A.)  18,518.  September  3rd. 

Construction  of-  Quick  Makk-and-Break  Electric  Switch.  Veritys,  Ltd.,  and 
W.  G.  Pipkin.  20,646.  October  1st. 

Electric  Current  Generators.  W.  A.  Trier.  21,813.  October  16th. 

Ironclad  Electric  Switches.  F.  S.  Horroeks  and  T.  C.  Lett.  22,768. 
October  27th. 

Means  for  Reversing  the  Connections  of  Dynamo-Electric  Machines.  H. 
Leitner.  27,685.  December  19th. 


1909. 

Machines  for  Covering  Electric  Wires  and  the  Like.  R.  Demuth.  1,126, 
January  16th. 

Electric  Motor-Generator  Sets.  British  Thomson-Houston  Co.,  Ltd.  (Gen. 
Eloc.  Co.,  U.S.A.)  5,209.  March  3rd. 

Systems  for  Lighting  Railway  Trains  by  Electricity.  Siemens  Bros. 

Dynamo  Works,  F.  R.  Broadhead  and  T.  F.  Wall.  5,644.  March  8th. 
Dynamo-Elf.ctric  Machinery.  C.  A.  Parsons  and  A.  H.  Law.  11,822. 
May  19th. 

Telephone  Exchanges.  Siemens  Bros,  & Co.  (Siemens  & Halske  Akt.-Ges.) 
13,750.  June  11th. 

Telephone  Exchanges.  Siemens  Bros,  A Co.  (Siemens  & Halske  Akt.-GcS, 
13,919.  June  14th. 
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There  is  at  the  present  time  much  dissatisfaction  on  the 
part  of  tramway  authorities  at  the  prices  they  are  charged 
for  electrical  energy.  In  some  places  this  has  culminated 
in  disputes,  which  are  settled  either  by  compromise,  as  at 
Brighton  and  Sunderland,  or  by  arbitration,  as  at  Aberdeen 
and  Peterborough.  To  understand  the  situation,  it  will  be 
well  to  look  at  the  question  from  the  tramway  manager’s 
standpoint,  and  it  will  be  seen  that  he  has  a good  general 
ground  for  complaint. 

It  must  be  remembered  that  in  many  towns  the  tramways 
are  considered  to  a large  extent  as  an  adjunct  of  the  elec- 
tricity supply  undertaking.  This  was  started  first,  and 
when  the  question  of  the  tramways  was  under  consideration 
the  fact  that  they  would  prove  a good  customer  to  the 
electricity  supply  undertaking  was  not  without  its  influence 
on  the  result.  Naturally,  when  the  time  came  for  fixing  the 
price  to  be  charged  for  electrical  energy,  the  Electricity  Supply 
Authority  was  in  a very  strong  position,  and  could  literally 
demand  its  own  terms.  In  cases  where  both  undertakings 
belonged  to  the  same  authority,  it  was  felt  that  an  overcharge 
to  the  tramways  was  not  a serious  sin,  and  when  the  tramways 
belonged  to  an  outside  company  or  authority,  the  obtaining 
of  the  best  possible  price  was  only  a good  stroke  of  business. 
Commercial  considerations  have,  during  the  past  year,  forced 
many  tramway  undertakings  carefully  to  oonsider  their  position. 
As  the  lines  get  older  the  repairs  and  maintenance  cost  more, 
while  the  receipts  are  practically  stationary.  Wages  cannot 
be  reduced,  but  power  costs  may.  Efforts  are  made  to  reduce 
the  consumption  of  energy  per  car-mile,  with  some  success,  but 
little  difference  is  made  in  the  power  bill  unless  the  price  per 
unit  is  altered.  What  wonder  then,  that  the  member  of  a 
Tramway  Committee  listens  with  interest  when  he  hears  it 
argued  in  the  Council  Chamber  by  the  Chairman  of  the  Elec- 
tricity Supply  Committee  that  it  is  possible  to  sell  electrical 
energy  for  power  at  a profit  at  rates  often  less  than  one-half  of 
those  the  tramways  are  called  on  to  pay  ? He  finds  out,  too,  if 
he  likes  to  inquire,  that  in  some  cases,  such  as  Manchester  and 
Bolton,  the  average  price  received  for  all  units  sold  for  power 
to  other  customers,  is  less  than  three-quarters  of  the  price  the 
Tramway  Committees  are  called  upon  to  pay.  They  ask  why 
and  are  referred  to  their  lower  load  factor  and  high  maximum 
demand,  but  they  remain  unconvinced. 

In  some  towns,  such  as  Glasgow,  Leeds,  Sheffield  and  Hull, 
the  Tramway  Committees  refused  to  purchase  their  energy, 
but  insisted  on  being  separate  undertakings.  Despite  the 
anathemas  which  were  hurled  at  them  as  backsliders  from 
the  sacred  doctrine  of  concentration,  they  insisted  on  build- 
ing their  own  power  houses.  How  have  they  fared,  and 
what  is  their  position  to-day  ? 

The  answer  to  this,  viewed  from  the  tramway  standpoint, 
is  a complete  justification  for  the  separate  station  for  large 
undertakings,  and  a direct  encouragement  for  the  Tramway 
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Authority  to  take  up  the  question  of  revision  of  prices 
with  a view  to  obtaining  substantial  reductions.  For 
instance,  we  find  that  in  1908  the  12  tramway 
undertakings  of  Cardiff,  Dublin,  Glasgow,  Huddersfield, 
Hull,  Leeds,  Leicester,  Newcastle,  Portsmouth,  Potteries? 
Preston  and  Sheffield  used  104,334,587  units  of  electrical 
energy,  which  they  generated  at  separate  stations  at  an 
average  cost  of  0'402d.  per  unit,  or  a total  of  £175,000,  the 
lowest  cost  being  0‘35d.  at  Glasgow,  and  the  highest  0-73d. 
at  Hull. 

During  the  same  period  10  undertakings — Belfast, 
Birmingham,  Bolton,  Bradford,  Halifax,  Liverpool,  Man- 
chester, Oldham,  Salford  and  West  Ham — used  104,324,142 
purchased  units,  for  which  they  paid  to  the  respective 
electricity  supply  authorities  £498,900,  or  an  average  of 
l'l47d.  per  unit;  the  lowest  was  0’70d.  at  Belfast,  and 
the  highest  l’50d.  per  unit  at  Oldham.  Here  we  have,  for 
practically  the  same  number  of  units,  a cost  of  £175,000  in 
the  one  case,  and  nearly  £500,000  in  the  other. 

It  is  true  these  figures  are  not  directly  comparable,  but  all 
load-factor  and  maximum-demand  conditions  may  be  taken 
as  similar.  The  higher  figure  includes  in  many  cases  trans- 
forming and  feeder  losses  as  well  as  the  interest  and  sinking- 
fund  charges  on  the  capital  cost  of  the  power  house,  sub- 
stations where  necessary,  and  feeders.  The  total  kilowatt 
capacity  of  the  power  stations  of  the  above  12  undertakings 
was  less  than  48,000  kw.,  say,  50,000  kw.  If  an  allowance  of 
£55  per  KW.  is  made  for  the  capital  outlay  on  plant,  sub- 
station plant  and  feeders  for  this  capacity,  or,  say,  £2,750,000 
and  capital  charges  for  interest  and  sinking  fund  of  6 per  cent] 
be  allowed,  the  annual  charge  would  be  £165,000,  still  leaving 
a financial  advantage  of  about  £160,000  in  favour  of  the 
self-contained  systems. 

The  same  general  results  are  found  if  individual  systems 
of  similar  size  are  compared.  Take,  for  instance,  Glasgow 
and  Manchester.  Glasgow  had,  in  1908,  178  miles  of 
single  track,  and  used  25,932,890  units  of  electric  energy, 
which  were  generated  at  an  average  cost  of  0'35d.  per  unit. 
Manchester  had,  in  1908,  176|  miles  of  single  track,  and 
used  29,955,070  units  of  energy,  which  were  purchased  from 
the  Electricity  Department  at  an  average  price  of  l-14d.  per 
unit. 

The  difference  between  the  two  figures  of  1*1 4d.  and 
0’35d.  is  0’79d.  per  unit,  which,  on  the  total  load  of 
29,955,070  units,  means  no  less  a sum  than  £98,602,  or 
nearly  one-fifth  of  the  total  operating  costs  of  £500,023. 

Later  figures  are,  however,  available  for  Manchester. 
During  the  year  ending  March,  1909,  the  track  mileage  was 
increased  to  181]  miles,  the  units  of  electrical  energy  used  by 
the  tramways  being  29,675,249,  which  were  purchased  at 
the  reduced  average  price  of  l-04d.  per  unit.  Comparing 
this  with  the  Glasgow  1908  figure  of  0’35d.  per  unit,  there 
is  a difference  of  0’69d.  per  unit,  which  for  the  29,675,249 
units  represents  £85,316. 

Making  every  reasonable  allowance  for  annual  charges  on 
the  capital  cost  of  a separate  generating  station,  sub-stations 
and  feeders,  who  can  doubt  that,  so  far  as  the  tramways  are 
concerned,  the  Manchester  Tramways  Committee  would  have 
been  well  advised  to  have  their  own  plant 

Compare  other  towns  with  practically  similar  lengths  of  line, 
or,  preferably,  similar  consumption  of  electrical  energy,  and 
the  results  will  be  consistently  in  favour  of  the  separate 


generating  station,  even  after  all  necessary  allowances  for 
extra  capital  charges  have  been  made. 

There  is,  therefore,  no  wonder  that  great  dissatisfaction 
with  tramway  power  tariffs  exists  ; and  as  the  economics  of 
power  production  become  more  clearly  understood,  tramway 
undertakings  will  naturally  be  more  and  more  averse  to 
having  their  lates  calculated  with  reference  to  the  annual 
charges  on  the  whole  capital  expenditure  of  the  supply 
undertaking,  and  not  on  that  part  alone  which  directly  con- 
cerns the  tramway  power  supply.  If  the  prices  were  deter- 
mined on  this  basis,  there  is  no  reason  why  the  prices 
charged  to  the  tramway  should  not  be  comparable  with  the 
total  costs  at  which  they  could  generate  for  themselves. 


. An  interesting  example  of  municipal 

Trading.  trading  methods  was  revealed  at  Sheffield 
recently.  The  Education  Committee  was 
considering  tenders  for  the  electric  lighting  installation  in  a 
new  hostel  for  men  students  ; 13  tenders  were  received, 
ranging  from  £94  to  £328,  and  a sub-committee  recom- 
mended for  acceptance  that  of  the  Corporation  Electric 
Supply  Department  at  £155.  Exception  was  taken  to  this, 
however,  and  an  amendment  was  moved  to  give  the  contract 
to  a firm  which  quoted  £28  less  than  the  Corporation 
department — a firm  of  high  standing,  and  approved  by  the 
architects.  The  lowest  tender  (£94)  was  barred  on  the 
score  of  the  inexperience  of  the  contractor. 

It  was  argued  by  the  supporters  of  the  Corporation  tender 
that  the  higher  quality  of  the  work  done  by  the  department 
was  well  worth  the  difference  of  £28,  and  that  no  business 
firm  possessing  a works  department  would  think  of  getting 
an  outside  contractor  to  do  work  that  his  own  staff  could 
do ; but  both  these  specious  arguments  were  promptly 
knocked  on  the  head.  It  was  denied  that  the  Corporation 
department  would  do  the  work  better  than  a contractor,  and 
the  folly  of  doing  work  at  an  unnecessarily  high  cost  was 
pointed  out.  The  injustice  of  inviting  contractors  to  tender, 
if  it  was  a foregone  conclusion  that  the  Corporation  depart- 
ment should  get  the  job,  was  also  exposed,  and  the  amend- 
ment was  carried  by  a considerable  majority. 

One  speaker,  who  voted  for  the  amendment,  expressed 
surprise  that  outside  tenders  had  been  invited  at  all,  and 
urged  that  in  future  any  department  of  the  Corporation 
should  serve  any  other  department  at  cost  price,  plus  a small 
and  reasonable  percentage  for  profit.  He  appeared  to  over- 
look the  fact  that,  in  the  absence  of  competition,  there  would 
be  absolutely  no  check  upon  the  performance  or  charges  of 
the  department,  while  the  definition  of  “reasonable  profit” 
would  offer  an  interesting  problem.  We  maintain  that 
where  a municipality  possesses  wiring  powers  the  interests  of 
the  ratepayers  cannot  be  properly  served  unless  the  wiring 
department  is  run  on  a competitive  basis,  and  is  required  to 
show  a separate  profit  and  loss  account  at  the  end  of  each 
year’s  working.  If  it  cannot  show  a balance  on  the  right 
side,  it  is  plainly  not  justifying  its  existence,  for  it  is  no  part 
of  the  orthodox  theory  of  municipal  trading  that  customers 
should  be  subsidised  or  a trading  department  run  at  a loss. 


According  to  . our  contemporary,  the 
i!;1<  <,1rU  bu.9  Automobile  Owner  and  Steam  and  Electric 
Car  Review,  one  unlooked-for  effect  ot  trie 
new  police  regulations  requiring  the  future  ’bus  not  to 
exceed  3 A tons  in  weight,  has  been  to  draw  attention  to  the 
electric  vehicle.  At  first  sight,  it  would  certainly  appear 
that  the  electric  ’bus,  owing  to  the  considerable  weight  of  its 
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accumulators,  would  be  almost  a last  resort  under  the 
circumstances;  but,  again  according  to  our  contemporary, 
the  accumulators  are  not  taken  into  account  in  estimating 
the  weight  of  this  type  of  omnibus.  This  curiously  one- 
sided arrangement  certainly  presses  hardly  on  the  petrol- 
driven  vehicle,  and  almost  bears  out  the  suggestion  that  the 
police  are  trying  to  shoulder  out  such  vehicles  on  account  of 
the  many  complaints  received  as  to  noise  and  smell.  Never- 
theless, believers  in  the  electric  ’bus,  and  electrically-driven 
vehicle  generally,  have  every  reason  to  rejoice  in  the  pro- 
spective developments  which  should  take  place. 

Our  contemporary  advances  the  opinion  that  any  con- 
siderable curtailment  of  existing  capacity  in  the  petrol 
vehicle  would  render  it  unprofitable  to  run,  and  states  that 
the  Vanguard  Co.  has  actually  converted  some  of  its  petrol- 
motor  chassis  to  electrical  driving,  apparently  on  similar 
lines  to  the  well-known  Electrobus,  and  that  vehicles  have 
been  privately  tested  with  satisfactory  results. 

If  our  contemporary  is  accurately  informed — and  we  have 
no  reason  to  suppose  otherwise — there  appears  to  be  a good 
time  ahead  for  the  electric  ’bus,  which  has  everything  to 
gain  by  a greatly  extended  use  in  the  way  of  improved  con- 
struction and  efficiency.  The  subject  brings  others  in  its 
train,  for  the  extensive  use  of  battery  vehicles  would 
inevitably  lead  to  the  much-needed  provision  of  charging 
facilities  throughout  the  metropolitan  area,  and  thus  possibly 
remove  one  of  the  most  serious  objections  at  the  present 
time  to  the  adoption  of  electrically-driven  vehicles  generally 
for  trade  purposes.  Judging  by  American  contemporaries, 
the  American  station  engineer  has  taken  the  battery  charging 
business  more  seriously  than  his  British  confrere , and  special 
departments  have  been  organised  to  look  after  this  class  of 
business,  with  good  results. 

Of  course  one  has  to  admit  that  the  electric  vehicle  is 
much  more  popular  in  the  States  than  here — possibly  due  to 
the  greater  encouragement  given  by  those  interested  in  its 
progress— but,  nevertheless,  the  matter  seems,  in  view  of 
possible  developments  in  the  metropolitan  area,  to  be  worth 
some  concerted  action  on  the  part  of  London  central  station 
authorities. 


An  Engineer’s  When  a man  enters  a lawyer’s  office 
Responsibility.  fc^e  intention  of  fighting  a case,  he 

does  not  ask  advice  from  the  lawyer  and 
ask  him  at  the  same  time  to  guarantee  a win.  If  he  consults 
a doctor,  he  does  not  make  recovery  from  an  ailment  a sine 
qua  non  of  payment  of  the  man’s  fees.  Engineers,  however, 
are  sometimes  credited  with  a degree  of  prescience  more 
complimentary  to  them  than  to  the  intelligence  of  their 
clients. 


Some  15  years  ago,  an  engineer  interviewed  a large 
number  of  station  and  other  resident  engineers  in  London 
with  a view  to  pointing  out  to  them  the  waste  they 
were  incurring  by  buying  water  at  8d.  per  1,000  gallons 
when  they  could  pump  a softer  supply  for  about  id.,  plus 
capital  costs,  or,  say,  a total  of  Id. 

In  only  one  central  station  was  any  success  attained.  In 
that  one  case,  the  advice  of  the  engineer  in  question  was 
listened  to,  and  the  well  paid  for  itself  three  times  over,  the 
first  year  it  was  at  work. 

Usually  the  only  response  to  be  obtained  from  the  engineer- 
in-chief  was  a request  for  a guarantee  that  there  was  water 
to  be  reached  by  boriDg  for  it.  It  might  be  pointed  out 
that  successful  boreholes  were  in  operation  on  all  sides,  and 
that  ordinary  reasoning  warranted  the  supposition  of  equally 
successful  finding  in  the  middle  of  so  much  success.  It 
might  be  pointed  out  that  no  London  borehole  had  been 
made  anywhere  near  the  particular  spot  that  did  not  produce 
so  much  water  as  to  warrant  a boring  being  made,  even  if  all 
the  water  required  was  not  obtained.  But  it  was  always 
the  guarantee  that  was  demanded. 

Many  of  those  same  stations  did  ultimately  have  borings 
made,  and  probably  are  in  a position  to  tell  to-day,  if  they 
would  do  so,  how  many  thousands  of  pounds  of  shareholders’ 
and  ratepayers’  money  were  thrown  away  in  the  years 
between.  Other  engineers  can  probably  cite  similar 
instances  where  men  who  occupy  engineering  positions 


have  endeavoured  to  throw  all  risks  upon  some  outsider, 
themselves  shirking  the  responsibilities  of  the  office  they  are 
paid  to  occupy.  Such  shirking  is  derogatory  to  the  dignity 
of  the  profession,  and  cannot  fail  to  prevent  that  proper 
recognition  of  the  status  of  the  engineer  for  which  all  of  us 
are  calling.  The  engineer  at  the  head  of  any  undertaking 
ought  to  be  fitted  to  form  correct  judgments  on  the  pro- 
positions that  are  put  before  him  ; otherwise  he  is  not 
properly  qualified  for  the  post  he  occupies. 


REVIEWS. 


Cranes.  By  A.  Bottcher.  Translated  by  A.  Tolbausen. 

London  : Constable  & Co.  Price  42s.  net. 

This  is  a large  work  of  about  500  pages,  dealing  with  the 
design  and  construction  of  a large  number  of  different  forms 
of  crane.  It  is  not  confined  to  electric  cranes,  but  includes 
also  those  driven  by  steam  and  hydraulic  power. 

The  book  owes  its  inception  to  the  fact  of  the  author 
having  been  engaged  by  the  Vulcan  Co.,  of  Stettin,  to 
supervise  the  rebuilding  of  their  works  and  the  rearrange- 
ment of  their  cranes,  and  embodies  the  results  of  the 
experience  and  information  gained  in  the  course  of  the  work. 

The  treatment  of  the  electrical  portion  of  the  subject  is 
somewhat  meagre,  and  the  chief  interest  of  the  book  is 
mechanical  rather  than  electrical.  The  author  has  devoted 
himself  particularly  to  the  design  of  the  structural  steelwork, 
and  this,  together  with  the  many  excellent  drawings  in  detail 
of  German  cranes,  constitute  the  really  valuable  portion  of 
the  work. 

Part  I is  a summary  of  the  scientific  principles  underlying 
the  design  of  crane  structures  and  machinery,  and  constitutes 
a short  treatise  on  applied  mechanics. 

Part  II  deals  with  the  general  arrangement  of  cranes, 
and  contains  a large  number  of  drawings  showing  the 
arrangement  of  almost  every  known  form  of  crane. 

Section  5 of  Part  III  will  be  of  interest  to  electrical 
engineers,  as  it  treats  of  the  principles  of  electrical  driving. 
Curves  are  given  of  the  relative  performances  of  direct- 
current  series  and  shunt  motors,  and  three-phase  alternating 
motors,  and  diagrams  of  starters  and  controllers,  but,  as 
already  stated,  the  treatment  is  merely  general  and  some- 
what meagre. 

Part  IV  contains  much  useful  and  valuable  information 
relating  to  the  design  and  construction  of  details  of  the 
machinery  of  cranes,  automatic  brakes  for  controlling  the 
lowering  being  dealt  with  very  fully. 

Part  V is  one  of  the  best  sections  of  the  work,  as  it  deals 
with  a subject  which  the  author  seems  to  have  made  his 
speciality,  namely,  the  design  and  calculation  of  plate  and 
lattice  girders.  Stress  diagrams  are  given  both  for  static  and 
rolling  loads,  and  in  connection  with  this  section,  tables  are 
given  at  the  end  of  the  book  of  moments  of  inertia,  &c.,  for 
a number  of  sections,  including  I girders  of  built-up  section. 

The  succeeding  part  is  on  crane  installations.  In  this 
section,  drawings  are  given  of  a number  of  German  cranes, 
and  in  each  case  the  loading  of  the  different  parts,  the  unit 
stresses,  and  the  driving  powers  are  all  worked  out  in 
detail.  This  represents  an  enormous  amount  of  work,  which 
can  probably  only  be  fully  appreciated  by  those  who  have 
worked  out  similar  details  themselves.  The  latter  portion 
of  this  section  contains  descriptions  of  English  and  American 
cranes,  but  does  not  compare  in  value  with  the  first  portion, 
as  the  information  and  illustrations  given  are  only  such  as 
can  be  found  by  reference  to  the  catalogues  of  the  various 
firms  whose  cranes  are  described. 

The  book  concludes  with  various  tables,  and  with  an 
index  of  articles  and  papers  on  the  subject  of  cranes. 

With  regard  to  the  work  of  the  translator,  we  can 
appreciate  the  difficulty  of  turning  the  highly  technical 
German  into  equally  technical  English.  Here  and  there  the 
German  sentences  have  been  translated  literally,  with  a 
result  which  is  somewhat  reminiscent  of  “ Ludwig  in 
London  ” ; but  this  does  not  detract  from  the  value  of  the 
work,  and  we  congratulate  Mr.  Tolhausen  on  the  successful 
completion  of  his  heavy  task. 
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ELECTRIC  POWER  IN  THE  WORKS  OF 
MESSRS.  ARMSTRONG.  WHITWORTH  & CO., 
LTD.,  MANCHESTER. 


The  name  of  Messrs.  Armstrong,  Whitworth  & Co.,  Ltd., 
is  too  well  known  to  engineers  and  shipbuilders  to  require 
any  introduction  in  the  nature  of  a description  of  this  firm’s 
rise  and  progress.  It  is  only  necessary  to  consider  the  large 
measure  oF  confidence  reposed  in  the  firm  by  the  Admiralty 
and  War  Office  of  this  country,  and  the  large  number  of 


station  is  situated  in  the  geographical  centre  of  the  old 
works,  in  order  to  render  the  lengths  of  distributing  cables 
in  each  direction  as  uniform  as  possible,  and  to  equalise  the 
voltage  drops  on  the  system.  The  first  set  in  the  generating 
station  was  set  to  work  in  1898  and  consisted  of  two 
Schuckert  dynamos  giving  250  kw.  each  for  power  and 
lighting  at  220  volts.  These  were  direct  coupled  to  Browett- 
Lindley  enclosed  vertical  engines  running  at  310  r.p.m. 
supplied  with  steam  at  160  lb.  pressure.  As  all  the  water' in 
the  generating  station  had  to  be  obtained  from  the  town 
mains,  all  the  engines  ran  non-condensing.  At  the  middle  of 


orders  which  are  received  for  military  and  naval  equipments 
from  other  countries,  in  order  to  recognise  in  them  an  impres- 
sive testimony  to  the  standing  occupied  by  the  firm  whose 
name  has  become  a household  word  ; and  the  only  unfortunate 
effect  of  such  fame  is  to  tend  to  make  one  to  a certain 
extent  oblivious  of  the  fact  that,  in  addition  to  works  of  this 
large  order,  the  firm  also  undertake  the  construction  of 
machine  tools,  motor-cars,  electric  plant,  pressed  work, 
forgings  and  steel  manufacture  on  a scale  which  is,  perhaps, 
unparalleled  by  any  private  firm  in  this  country.  Inas- 
much as  the  Manchester  works  were  originally  commenced 
under  the  control  of  that  master  of  engineering  research 
whose  name  is  perpetuated  in  the  most  eagerly  coveted 


scholarships  of  the  country,  it  may  be  interesting  to  describe 
in  some  detail  the  way  in  which  electric  motive  power  has 
entered  into  the  operation  of  the  Manchester  section  of  this 
undertaking. 

Electric  power  as  first  used  by  Messrs.  Armstrong,  Whit- 
worth & Co.,  at  Manchester,  was  generated  in  their  own 
station,  which  is  still,  in  operation,  and  takes  the  bulk  of 
the  load,  supplemented  by  an  auxiliary  supply  from  the 
Manchester  Corporation  electrical  department,  and  it  will  be 
useful  first  of  all  to  describe  its  development.  The  generating 


1899  it  was  found  necessary  to  install  another  set  of  500  kw. 
capacity  running  at  180  r.p.m.  In  1900  an  800-KW.  set 
consisting  of  a dynamo  coupled  to  a Browett-Lindley  vertical 
engine  and  running  at  150  r.p.m.  was  installed,  and  in  1904 
owing  to  the  rapid  spread  of  the  use  of  electric  motive  power 
in  the  works,  an  Armstrong- Whitworth  dynamo,  built  at  the 
Elswick  works  of  the  firm,  and  coupled  to  a Browett-Lindley 
engine,  running  at  150  r.p.m.  and  giving  750  kw.,  together 
with  an  Armstrong-Whitworth  combined  set  consisting  of  a 
250  kw.  dynamo  and  an  enclosed  high  speed  engine  running 
at  350  r.p.m.,  were  installed. 

The  increase  in  the  power  requirements  of  the  firm  still 
continued  and  the  ground  space  was  by  this  time  valuable. 

As  more  power  was  wanted  an 
arrangement  was  made  with  the 
Manchester  Corporation  Electricity 
Department  in  1907,  whereby  a bulk 
supply  was  brought  to  a transforming 
station  about  12  yards  away  from 
the  private  generating  plant.  The 
supply  of  three-phase  current  at  a 
pressure  of  6,500  volts  was  commenced 
on  January  19th,  1907,  and  two  feeders 
of  1,000  kw.  capacity  each  are  now  laid 
from  Stuart  Street  generating  station 
with  an  interconnector  with  the  North 
Street  sub-station,  feeding  Messrs. 
Armstrong,  Whitworth’s  new  works 
situated  some  700  yards  from  the 
Whitworth  Street  or  old  works  sub- 
station. 

The  Corporation  sub  - station  at 
Whitworth  Street,  elevations  of  which 
are  given  in  figs.  1 and  2,  is  of 
2,000-kw.  feeder  capacity,  and  the 
high  - tension  switchboard  contains 
panels  for  two  feeder  switches,  one 
interconnector  switch  and  three  ma- 
chine panels.  The  board  is  of  the  Ferranti  cellular  type, 
and  is  mounted  on  a concrete  and  iron  gallery.  The 
space  underneath  is  intended  for  the  reception  of  trans- 
formers for  a three-phase  static  supply  should  it  be  required. 
At  the  present  time,  however,  three  Bruce  Peebles  con- 
verters, manufactured  under  the  La  Cour  patents,  each  of 
500  kw.  capacity,  are  installed,  and  convert  from  6,500 
volts  three-phase,  at  50  periods,  to  220  volts  direct  current, 
when  running  at  375  r.p.m.  The  alternating  and  direct- 
current  machines  of  this  set  are  mounted  on  combined  bases, 


4 ia.  2.  Ironclad  Distributing  Box.  Pig.  3. — Sun-niSTninoTiNG  Box,  Supplying 

Motor  Circuits,  &c. 
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and  the  whole  set  is  of  the  two-bearing  type.  The  direct 
cnrrent  ends  are  arranged  to  give  220  volts  at  no-load  and 
230  volts  at  their  normal  full  load  of  500  K\v.  These  sets 
have  a large  overload  capacity  and  an  exceedingly  high 
efficiency,  especially  at  the  lighter  loads,  this  being  much 
higher  than  can  be  obtained  with  any  motor-generator.  The 
advantage  is  also  gained  that  the  power  factor  is  practically 
unity  at  fall  load,  and  there  are,  of  course,  no  trans- 


Fig.  4. — Lighting  Sob-Distribution  Board,  with 
Four-Way  Box, 

formers  used  in  conjunction  with  these  machines,  the  high- 
tension  current  being  taken  direct  to  the  stator  windings. 
This  type  of  machine  has  proved  so  successful  in  opera- 
tion, that  with  the  two  machines  above  referred  to,  there 
are  now  over  30  motor-converters  running  on  the  Man- 
chester Corporation  extra-high-tension  system,  varying  in 
size  from  150  to  1,500  kw.  capacity  each,  particulars  of 
which  have  appeared  from  time  to  time  in  our  pages. 

The  high-tension  switchboard  panels  conduct  the  current 
direct  through  Ferranti  oil-break  switches  with  a charging 
arrangement  in  order  to  smooth  down  voltage  oscillations 
on  the  feeders,  which  are  about  1|  miles  in  length  from 
the  Stuart  Street  switchboard  to  the  sub-station.  These 
charging  arrangements  consist  of  glass  water  pots  in  the  form 
of  cylinders,  at  the  bottom  of  each  of  which  is  fixed  an  elec- 
trode or  terminal,  and  which  also  contains  a vertical  sliding 
electrode  connected  to  the  switch  handle,  so  that  the  moving 
electrode  slides  down  in  contact  with  the  fixed  electrode  as 
the  switch  closes.  The  feeders  enter  at  the  bottom 
of  the  board,  a tapping  being  taken  to  the  potential 
transformers,  the  main  circuits  passing  to  the  oil 
break  switch,  and  thence  upwards  to  the  bus-bars  at 
the  top  of  the  board.  Suitable  current  transformers, 
ammeters,  voltmeters,  ' maximum  time-limit  relays,  &c.,  . 
are  provided,  and  spark  gaps  are  provided  for  dis- 
charging surges.  For  energising  the  power  factor  indicator 
and  integrating  wattmeter,  a three-phase  potential  trans- 
former converting  from  (5,500  to  100  volts  is  provided, 
furnished  with  dust  fuses  in  a concrete  cubicle  at  the  side  of 
the  board.  The  converter  panel  connections  are  generally 
similar  to  the  feeder  arrangements,  the  cables  passing  down 
from  the  bus-bars,  through  suitable  measuring  instruments, 
to  the  oil  switch,  and  so  to  the  bottom  of  the  board. 
Isolating  switches  are  provided  so  as  to  cut  off  any  cubicle 
from  the  high-tension  supply  when  this  becomes  necessary  for 
cleaning  or  repair.  An  additional  feeder  panel  was  installed 
to  accommodate  the  high-tension  link  between  the  Whit- 
worth Street  sub- station  and  the  new  works  at  North 
Street,  to  which  reference  will  be  made  later. 

The  low-tension  board,  which  is  also  mounted  in  the 
same  gallery  at  a distance  of  10  ft.  to  the  nearest 


point  of  the  high-tension  board,  contains  three  sets  of  circuit- 
breakers  of  8,000  amperes  capacity  each,  fitted  with  over- 
load and  reverse-current  cut-outs,  and  manufactured  by 
Messrs.  Bertram  Thomas,  of  Manchester.  The  switchboard 
consists  of  three  panels  -1  ft.  3 in.  x 1 ft.  J,  in.  The  left- 
hand  panel  contains  a Kelvin  & White  electrostatic  volt- 
meter on  the  upper  portion,  and  a 3,000-ampere  circuit- 
breaker  on  the  lower  portion.  On  one  of  these  generators 
the  circuit-breaker  is  arranged  for  overload  and  reverse 
operation.  It  is  the  intention  of  the  firm  to  have  the 
remaining  breakers  fitted  up  in  the  same  way,  but  at  present 
these  provide  for  overload  only.  The  right  hand  of  the  panel 
carries  a 12-in.  scale  ammeter  reading  from  0 to  2,500  in  the 
upper  portion,  and  in  the  lower  portion  a circuit-breaker  for 
a capacity  of  3,000  amperes  overload  only.  The  circuit- 
breakers  have  laminated  edgewise  brushes,  and  open  circuit 
in  a strong  magnetic  field.  The  main  brush  is  protected  by 
auxiliary  metallic  contacts,  no  carbon  being  used  at  any  part. 
The  circuit-breakers  are  also  provided  with  loose  handle 
attachment,  so  that  if  closed  on  the  circuit  when  an  overload 
exists  the  breakers  will  immediately  open  the  circuit  again 
in  spite  of  the  handle  being  held.  Also  the  arrangement  is 
such  that  the  circuit-breaker  cannot  be  closed  unless  the 
reverse  current  attachment  has  been  set.  The  features  of 
these  circuit-breakers  are  the  very  large  opening  of  the 
breakers,  the  strong  magnetic  field,  the  good  arrangement  of 
the  brushes  for  cleaning  their  contacts  and  enabling  each 
leaf  of  the  brush  to  make  its  own  separate  connection  with 
the  block,  and  the  very  strong  construction  of  all  mechanical 
parts.  The  whole  board  is  necessarily  of  a very  simple 
character,  and  the  back  is  kept  very  clear,  unabling  all  bolts 
and  nuts  and  connections  to  be  easily  got  at. 

Shunt  regulation  is  also  provided  for  the  direct-current 
side  of  the  converter,  which  supplies  current  to  a two-wire, 
220-volt  board,  feeding  a 220-volt  two -wire  system  of  dis- 
tribution. The  necessary  voltmeters  and  ammeters  are  also 
installed. 

This  low-tension  board  is  coupled  to  the  bus-bars  of  the 
private  generatimg  station  by  means  of  copper  bus-bars, 
carried  overhead  and  protected  from  the  weather  ; these  bars 
having  a current  capacity  of  G,000  amperes,  and  a length  of 
72  ft.  from  bus-bar  to  bus-bar  of  the  switchboards.  The 
Corporation  supply  is  thus  in  parallel  with  the  private  plant, 
and  during  the  day  when  the  power  requirements  are  at  the 
heaviest,  the  Corporation  supply  takes  up  the  bulk  of  the 
running,  the  private  plant  taking  the  remainder,  which 
includes  the  most  important  department®.  At  night  it  is 
usual  to  run  an  800-kw.  set  of  the  private  plant  for  the  pur- 
pose of  running  the  works  lighting  and  incidental  motive 
power,  thus  relieving  the  Corporation  of  about  500  kw.  of 
load.  ^ 

The  switchboard  in  the  works  generating  station  has 
passed  through  a series  of  progressive  steps  coincident  with 
the  additions  to  the  electric  generating  plant.  As  a result, 
a series  of  panels  has  been  evolved  which  in  their  construc- 
tion are  purely  the  outcome  of  Messrs.  Armstrong,  Whit- 
worth’s own  design,  based  on  the  needs  of  their  peculiar 
requirements.  The  switchboard  is  divided  into  two  sections, 
so  far  as  its  distributing  panels  are  concerned,  one  section 
consisting  of  12  panels  dealing  with  the  lighting  of  the  works, 
the  other  section,  at  present  of  22  panels,  with  provision  up 
to  30  panels,  being  utilised  for  the  power  switchboard.  The 
lighting  circuits  each  consist  of  0‘3  sq.  in.  feeders,  running 
to  suitable  points  in  the  works,  and  the  positive  pole  of  each 
feeder  is  protected  by  an  overload  circuit-breaker  of  con- 
siderable strength  and  solidity.  The  positive  cable  is  led 
in  at  the  top  of  the  back  of  the  board  to  the  circuit- 
breaker,  and  through  it  to  the  positive  bus-bar.  The 
negative  cable  is  led  in  at  the  front  and  bottom  of  the 
board,  and  passes  through  a single-pole  switch  and  fuse  of 
the  porcelain  tube  variety,  and  a meter  to  the  negative  bus- 
bars. As  each  panel  is  G ft.  long  and  12  in.  wide,  it  will  be 
seen  that  it  is  practically  impossible  for  a workman  to  cause 
a short-circuit  between  positive  and  negative  behind  the 
board  without  wilful  carelessness.  Each  panel  is  con- 
structed to  carry  250  amperes,  and  the  feeders  go  to  main 
lighting  boxes  in  different  parts  of  the  works. 

The  same  system  is  followed  for  the  power  panels  with 
a few  minor  differences.  Each  panel  is  15  in.  wide  and 
G ft.  long,  and  designed  to  carry  1,000  amperes  passing  to 
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a 1 sq.  in.  feeder.  A Whitworth  circuit  - breaker 

controls  the  positive  pole,  and  the  negative  has  two 
knife  switches  mechanically  coupled  together,  of  a similar 
type  to  those  on  the  lighting  board.  The  porcelain- 

covered  fuses  are  replaced  by  strips  of  sheet-copper  of 
considerable  section,  these  being  very  rarely  blown. 
In  the  event  of  a fault,  the  circuit-breakers  on  the 
positive  poles  are  relied  on  to  take  the  break,  and  the 
only  possible  conjunction  of  events  which  would  cause 
the  negative  strips  to  fuse,  would  be,  say,  three  or  four 
leaks  on  the  positive,  and  an  earth  on  some  negative 
main.  Even  then  it  is  possible  that  the  positive  circuit- 
breakers  of  the  two  circuits  effected  would  be  tripped. 
Having  regard  to  the  considerable  amount  of  horse- 
power behind  the  circuit-breakers  and  the  capacity  of 
the  cables,  it  is  evident  that  the  breakers  must  be  designed 
to  give  a very  smart  and  safe  interruption  of  circuit,  and 
for  this  reason  there  are  three  breaks  on  each  circuit-breaker, 
in  parallel  with  one  another.  The  first  is  on  the  main  con- 
tact, which  consists  of  a laminated  copper  brush  pressing 
on  the  surface  of  the  copper  block.  The  second  break 
occurs  on  a copper  auxiliary  spring  contact,  while  the 
final  break  takes  place  through  carbon  tips.  In  addition 
to  the  power  and  lighting  panels  on  this  board,  there  is  a 
5,000-ampere  double-pole  circuit-breaker  for  controlling 
the  supply  to  the  board  from  the  800-kw.  generator.  There 
are  also  circuit-breaker  panels  provided  for  the  500-kw.  set, 
and  one  by  Messrs.  Armstrong,  Whitworth  & Co.  for  the 
650-kw.  set,  together  with  a panel  for  the  starting  of  the 
motor-generator  installed  in  the  works  generating  station, 
for  a reason  to  be  mentioned  shortly.  At  the  centre  of  the 
board  is  a small  panel  for  the  station  lighting,  containing 
four  double-pole  switches,  and  eight  single-pole  fuses.  The 
total  length  of  the  main  switchboard  is  65  ft.  In  the 
case  of  the  250-kw.  sets  the  control  panels  are  inde- 
pendently placed  with  regard  to  the  main  switchboard,  and 
are  situated  close  to  their  generator.  This  is  because  of  the 
fact  that  owing  to  the  rapid  extension  of  the  generating  station 
the  main  smoke  stack  for  the  boiler  equipment  happens  to 
occupy  a position  in  the  centre  of  the  generating  station, 
and  it  is,  therefore,  impossible  to  see  a considerable  portion 
of  the  board  from  these  machines.  As  it  is  always  advisable 
for  the  man  who  is  putting  in  a machine  to  be  able  to  see 
exactly  what  is  happening  on  the  set  at  the  time  he  is 
regulating  and  switching  in,  the  panels,  which  were  made 
by  Messrs.  Armstrong,  Whitworth  & Co.,  and  fitted 
with  circuit-breakers,  are  placed  in  the  position  men- 
tioned above. 

Mention  was  made  of  a motor-generator  installed  in  this 
generating  station  which  is  used  for  testing  machine  tools 
made  by  the  firm,  and  also  in  order  to  provide  an  earth 
return  through  the  motor-generator  for  some  of  the  motors 
requiring  earthing  used  throughout  the  works,  such  as 
those  used  in  the  various  shops  to  drive  trolley  cars 
and  other  apparatus.  The  generator  is  mounted  on  the 
same  shaft  as  a motor  of  200-kw.  capacity.  Its  normal 
speed  is  450  R.P.M.,  but  by  varying  the  shunt  resistance 
on  the  motor,  a 25  per  cent,  variation  is  obtained. 
By  this  means  and  by  varying  the  field  resistance  on  the 
generator  a variation  of  voltage  for  testing  purposes  of  from 
80  to  220  volts  can  be  obtained.  It  will  be  seen  that  the 
ground  space  of  the  private  generating  station  is  of  necessity 
over-well  filled,  and  it  is  therefore  interesting  to  give  a com- 
parison of  the  ground  space  per  kyv.  installed  required  in  the 
private  plant  and  the  Corporation  sub-station  respectively. 
The  first  figure  is  2-4  kw.  installed  per  sq.  yard,  while  the 
second  is  14  kyv.  installed  per  sq.  yard,  thus  showing  the 
very  important  advantage  of  Corporation  bulk  supply  for 
power  and  Yvorks  lighting  purposes,  from  the  point  of  view 
of  space.  The  steam  plant  in  this  generating  station  is  fed 
from  a battery  of  boilers  which  is  common  to  the  whole  works, 
and  it  may  be  incidentally  mentioned  that  elsewhere, 
throughout  Messrs.  Armstrong,  Whitworth’s  establishment, 
steam  is  only  used  for  a section  of  steam  hammers,  and  a 
single  steam  engine  of  large  capacity,  which  is  used  for  the 
main  rolling  mill  for  manufacturing  armour  plates,  requiring 
upYvards  of  10,000  H.p.  to  drive  it. 

I he  s)stem  of  distributing  the  poYver  throughout  the 
works  adopted  by  Messrs.  Armstrong,  Whitworth  & Co., 
is  of  considerable  interest,  as  it  embodies  the  result  of 


experience  on  a very  large  scale.  The  power  feeders  of 
1 sq.  in.  section  are  run  from  the  generating  station,  which, 
as  mentioned,  is  linked  up  to  the  Corporation  sub- 
station. Most  of  the  works  are  under  cover  and  prac- 
tically the  only  section  of  pole  line  distribution  is  to  be 
found  immediately  outside  the  generating  station,  where  an 
H-frame  with  suitable  insulators  is  fixed  for  carrying  the 
leads  out  to  the  various  destinations.  In  the  shops  the  cable 
is  run  principally  in  the  tie  rods  of  the  roof,  wood  cleats  being 
fixed  to  these  having  holes  for  the  cables  spaced  4 in. 
apart.  The  cables  are  strung  through  these  cleats,  which 
are  then  tightened,  and  hence,  as  the  roof  spans  are  fairly 
close  together,  the  weight  of  the  cable  is  so  uniformly  dis- 
tributed throughout  the  building  as  to  render  this  method 
of  distribution  very  safe.  It  has  the  further  advantage  of 
being  inexpensive  and  of  leaving  the  cables  free  of  all 
obstruction  to  plant  and  cranes.  This  method  also  lends 
itself  admirably  to  rapid  work  in  installation.  As  an 
example  of  this,  1 mile  of  1 sq.  in.  cable  was  installed  in 
cleats  already  fixed,  in  a week-end  of  20  hours  by  the  elec- 
trical staff  attached  to  Messrs.  Armstrong,  Whitworth’s 
works.  This  probably  constitutes  a record  in  high-speed 
cable  fixing.  All  main  cable  is  of  300-megohm  C.M  A. 
grade,  insulated  with  paper-vulcanised  rubber,  taped  and 
braided,  made  by  Messrs.  W.  T.  Glover  & Co.,  Ltd. ; these 
cables  being  run  to  distributing  boxes  of  an  ironclad  type. 
On  the  walls  of  the  shops  the  cables  are  brought  down  to 
these  boxes  through  troughs  of  wood,  whose  ends  near  the 
box  are  splayed  out  for  convenience  in  bringing  the  cables 
into  the  boxes.  A view  of  one  of  these  boxes  with 
the  front  open  is  shown  in  fig.  2,  and  the  very  simple 
arrangement  of  circuits  therein  is  well  displayed. 

From  the  middle  bus-bar  shown,  five  pairs  of  0'3  sq.  in. 
mains  pass  direct  to  similar  distributing  boxes,  fig.  3 , and  thence 
to  the  motors  and  other  energy-consuming  devices  as  required. 
Hue  regard  is  paid  in  this  portion  of  the  installation  to  the 
proper  reduction  of  cable  section  consistent  with  a limi- 
tation of  voltage  drop.  An  example  of  this  is  found  in 
No.  2 bay  of  the  heavy  gun  shop  of  the  works.  There  are 
here  three  large  lathes,  each  driven  by  a 60-b.h.p.  motor 
mounted  direct  on  the  lathe.  The  0'3  cable  from  the  main 
distributing  box  is  brought  direct  to  the  first  motor,  and 
through  this  to  the  second  motor,  while  from  the  second  to 
the  third  motor  is  looped  a power  circuit  having  conductors 
of  0'25sq.  in.  section ; thuslsq.  in.  cable  feeds  03  cables,  which, 
in  turn,  feed  into  0-25  sq.  in.  cables,  and,  as  the  result  of 
experience  obtained  in  these  works,  it  is  found  that  the 
current-carrying  capacity  of  a main  power  cable  reckoned  at 
a density  of  1,000  amperes  per  sq.  in.,  should  be  about  one- 
third  the  total  nominal  capacity  of  the  machines  connected 
to  it.  This  figure  is  a variable  quantity  for  different  classes 
of  work,  and  may  be  taken  only  as  an*  average  value  for 
industrial  motors  in  Yvorks  of  this  description. 

The  lighting  cables  from  the  panels  on  the  main  switch- 
board are  run  in  the  same  manner  as  the  power  cables  des- 
cribed above,  to  ironclad  wall-boxes,  from  the  bus-bais  of 
which  are  carried  four  50-ampere  circuits  suitably  fused, 
while  from  the  bus-bars  of  this  first  wall-bracket  a 0‘1 5 
sq.  in.  feeder  is  carried  to  a similar  box  in  another  adjacent 
shop,  or  portion  of  a shop,  where  it  is  required.  Each 
50-ampere  circuit  goes  to  a pair  of  bus-bars  in  a sub-dis- 
tributing box  (fig.  4),  feeding  four  10-ampere  circuits  - 
utilised  for  arc  lighting  and  other  illumination,  while  from 
the  sub-division  box  another  pair  of  0‘15  sq.  in.  cables  passes 
to  a similar  adjacent  sub- distribution  box  of  four  10-ampere 
circuits.  It  is  thus  seen  that  each  main  circuit  of  250 
amperes  capacity  feeds  two  sub-circuits  of  150-ampere 
capacity,  each  of  which  feeds  two  branch  circuits  of 
50  ampeies  capacity,  either  of  these  last  two  circuits  feeding 
two  sets  of  four  circuits  each  of  10  amperes  capacity.  It  is 
thus  seen  that  the  principle  of  propoitioning  current- 
carrying  capacity  to  the  normal,  and  not  the  full  lighting 
requirements,  is  followed  out  throughout  the  system.  More- 
over, by  this  system  of  sectionalising  the  circuits  and 
interposing  fuses,  a fault  on  any  one  circuit  can  be  easily 
located  and  isolated.  The  large  ironclad  wall-boxes 
for  power  and  lighting  purposes  were  made  by  Messrs. 
Armstrong,  Whitworth  & Co.  themselves,  while  the 
smaller  boxes  were  obtained  from  Messrs.  Eckstein,  Heap  and 
Co.  The  lighting  wires  are  carried  either  in  steel  tube 
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casing  and  capping,  or  porcelain  cleats,  as  is  best  adapted 
for  the  requirements  of  each  shop.  The  switches  used  for 
controlling  the  circuits  are  of  the  enclosed  gas-tight,  water- 
proof type,  and  on  the  last  distributing  box  three  circuits  are 
appropriated  for  arc  lighting  and  one  10-ampere  circuit  for 
the  incandescent  lighting  distributing  fuse  box  by  means  of 
which  not  more  than  five  amperes  are  allowed  on  any  one 
incandescent  lighting  circuit.  It  will,  therefore,  be  seen  that 
the  lighting  arrangements  of  this  series  of  works  have  been 
carried  out  in  a way  which  should  contain  considerable 
instruction  to  mannfactunrj  who  are  grappling  with  that 
always  great  difficulty  in  industrial  concerns,  the  efficient 
and  safe  distribution  of  factory  lighting. 

{To  be  continued.) 


• \ ...  - . 

ELECTRIC  LOCOMOTIVES  FOR  BRITISH 
COLUMBIA. 


nets  operating  the  various  contactors.  The  resistances 
are  placed  in  the  sloping  ends  of  the  superstructure. 


Dick,  Kerb  Motor  used  on  Locomotive. 


Through  the  courtesy  of  Messrs.  Dick,  Kerr  & Co.,  Ltd., 

we  are  enabled  to  illustrate  some  electrical  locomotives  Each  of  the  four  motors,  when  operating  on  a 600-volt 
recently  built  by  them  for  the  British  Columbia  Electric  circuit,  will  give  a tractive  effort  of  4,000  lb.  on  the  peri- 

Railway,  the  electrical,  equipment  being  supplied  by  their  phery  of  the  42-in.  wheels  and  a speed  of  15  m.p.h.  at 

the  one  hour  rating  ; each  motor  is 
fitted  with  reduction  gear  having  a 
ratio  of  3 64  to  1. 

The  armature  bearings  are  lubricated 
by  oil  rings  which  are  specially  designed 
to  prevent  flooding  when  running  at 
high  speeds  ; the  axle  bearings  are 
lubricated  by  a system  of  wicks 
immersed  in  oil  wells,  and  no  grease 
is  used  as  an  emergency  lubricator. 
The  gearing  is  enclosed  in  malleable 
iron  oil-tight  gear  boxes,  supported  by 
the  axle  bearings  at  one  end,  and  by 
the  pinion  bearings  and  motor  shells  at 
the  other  end. 

The  motors  are  provided  with  forced 
ventilation,  the  air,  which  is  blown  into 
the  motor  shell  at  the  end  farthest  from 
the  commutator,  passes  out  at  suit- 
able openings  provided  at  the  com- 
mutator end. 

The  air  for  the  forced  ventilation 

— .is  obtained  by  means  of  a centri- 

fugal blower  situated  in  the  centre 
Dick,  Kerb  Electric  Locomotive  fob  British  Columbia.  of  the  cab,  and  driven  by  a Dick,  Kerr 

t gjj  , _ motor ; the  controller  for  operating 

Preston  \\  orks,  while  the  mechanical  work  was  turned  out  this  motor  is  situated  near  the  right-hand  master  controller 

at  their  Kilmarnoqjr  Works.  These  locomotives  are  of  the  seen  in  our  view  of  the  cab  interior. 

four-axle  type,  with  one  motor  per  axle,  and  have  a maximum  An  electrically-driven  air  compressor  with  suitable  air 
rated  tractive  effort  of  16,000  lb., 
while  the  maximum  instantaneous 
effort  is  25,000  lb.  A feature  of 
interest  is  the  system  of  coupling  the 
two  trucks  together,  by  means  of  a 
massive  hinge,  having  lateral  flexi- 
bility, but  vertical  rigidity.  This 
arrangement  prevents  any  tendency 
to  tilting  of  one  truck  by  another. 

The  centre  pins  and  cab  platform 
framing  are  not  subjected  to  any  longi- 
tudinal stress,  except  that  due  to  inertia 
when  starting  and  stopping,  the  whole 
pull  of  the  motors  being  transmitted 
diiect  fiom  the  motors  through  the 
trucks. 

The  spring  suspension  is  of  the 
locomotive  type,  the  weight  being 
carried  by  semi-elliptical  springs  resting 
on  the  journal  box  saddles. 

An  interesting  view  shows  the 
cab  interior,  with  the  two  master 
controllers,  one  at  each  end  ; the 
contactor  boxes,  circuit  breakers, 
switches,  &c.  The  control  equip- 
ment is  of  the  standard  Dick,  Kerr 
multiple  unit  type,  with  series  mag-  Interior  of  the  Cab,  showing  Controllers,  Ventilating  and  Brake  Equipment. 
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reservoirs  is  provided  for  the  air-brake  equipment,  the  loco- 
motive being  fitted  with  combined  straight  and  automatic 
air  brakes  ; this  compressor  is  mounted  above  the  ventilating 
blower  in  the  cab. 

Two  current  collectors  are  provided,  of  the  straight  under- 
running  trolley  type,  the  current  being  collected  from  an 
overhead  trolley  line.  The  trolleys  are  equipped  with 
retrievers. 

The  total  wheel  base  of  the  locomotive  is  24  ft.  6 in. ; the 
wheel  base  of  each  truck  8 ft.  ; and  the  length  overall  35  ft. 
7 in.  The  total  weight  of  the  locomotive  is  50  tons. 


ENGINEERING  DAY  AT  THE  WHITE  CITY. 


Last  Saturday  was  “ Engineering  Day  ” at  the  White  City, 
and  great  efforts  had  been  made  by  the  Organising  Com- 
mittee to  ensure  its  success.  The  object  was  to  afford  a 
meeting  place  for  engineers,  irrespective  of  the  particular 
branch  of  work  in  which  they  were  engaged,  and  so  promote 
the  feeling  of  unity  which,  in  these  days  of  specialisation,  is 
very  apt  to  be  forgotten.  It  was  unfortunate  that  the  weather 
was  so  unfavourable,  as  this,  no  doubt,  affected  the  number  of 
visitors.  The  White  City  has  such  a reputation  to  live  up 
to,  that  those  who  compared  the  attendance  on  wet  days  last 
year  with  the  total  of  engineering  as  well  as  ordinary 
visitors  last  Saturday  could  not  help  confessing  a feeling  of 
disappointment,  which  possibly  the  actual  state  of  affairs  did 
not  warrant. 

The  proceedings  may  be  divided  up  into  three  parts— first, 
the  personally  conducted  tours  round  the  principal  engineer- 
ing exhibits  and  the  inspection  of  the  machinery  used  in 
connection  with  the  various  amusements  ; second,  the  course 
of  engineering  lectures  in  the  Congress  Hall  ; and  third,  the 
reception  by  the  Lord  Mayor  of  London  in  the  afternoon 
and  the  banquet  in  the  Garden  Club  Banqueting  Hall,  under 
the  chairmanship  of  the  Hon.  A.  Stanley,  M.P.,  in  the 
evening. 

Had  the  weather  been  finer,  there  is  no  doubt  that  the 
opportunity  to  see  how  the  various  side-show  amusements 
were  operated  would  have  proved  the  most  popular  feature 
of  the  day.  As  it  was,  a number  of  parties  under  the 
guidance  of  members  of  the  Committee  braved  the  elements 
and  were  shown  the  flip-flap,  wiggle-woggle,  spiral  railway, 
Canadian  toboggan,  witching  waves  and  scenic  railway,  as 
well  as  Messrs.  Joseph  Baker  & Sons’  complete  equipment  of 
machinery  for  bakers  and  confectioners,  Messrs.  McVitie 
and  Price  s biscuit-making  machines,  Messrs.  Lyons’s  pro- 
ducer gas  refrigerating  plant  and  the  sub-station  supplying 
electrical  energy  to  the  Exhibition.  This  is  the  first  time 
that  many  of  these  features  have  been  open  for  inspection, 
and  all  agreed  that  the  engineering  genius  shown  in  work- 
ing out  the  details  of  the  side-show  amusements  was  of  a 
very  high  order.  Special  displays  were  also  arranged  at 
many  of  the  exhibits  in  the  Machinery  Hall,  but  those  who 
expected  to  see  the  commercial  process  of  “ hydrogen  ” 
being  extracted  electrically  from  the  atmosphere,  as  promised 
in  the  official  programme,  were  disappointed,  the  more 
prosaic,  but  possibly  more  useful,  process  of  making  nitrate 
of  lime,  as  carried  on  at  Notodden  in  Norway,  taking  its 
place. 

It  is  not  possible  here  to  give  any  detailed  description 
of  the  engineering  exhibits,  which,  though  far  inferior  both 
in  number  and  range  to  those  on  view  last  year,  will  yet 
repay  careful  inspection. 

Perhaps  the  two  of  greatest  interest  to  the  electrical 
engineer  are  the  Cowper-Coles  display  of  electro-metal- 
lurgical processes,  and  the  “ Silundum  ” electric  cooking 
appliances  on  view  in  the  “ model  house  ” fitted  up  in  the 
grounds  by  “ Simplex  Conduits,  Ltd.” 

1 he  second  division  of  the  day’s  activities  consisted  of  a 
series  of  Bix  lectures  delivered  in  the  Congress  Hall  near  the 
cuscade,  the  first  being  given  at  2.45  p.m.  and  the  last  at 
<.()  p.m.  The  first  related  to  water-power  and  turbines, 
the  second  and  third — arranged  by  the  Institute  of  Marine 
Engineers  dealt  with  the  uses  of  electricity  on  shipboard 
und  the  treatment  of  marine  boilers  on  long  voyages  respec- 


tively ; the  fourth  showed  the  present  position  of  the  large 
gas  engine,  and  the  last  two  the  applications  of  a new 
method  of  teaching  drawing  to  the  needs  of  architects  and 
engineers.  It  will  be  seen  that  all  branches  of  engineering 
work  were  as  far  as  possible  considered.  Many  of  the 
lectures  were  illustrated  with  lantern  slides,  and  it  was 
gratifying  to  find  they  were  well  attended. 

Mr.  W.  B.  Bryan,  M.Inst.C.E.,  presided  at  the  lecture 
given  by  Mr.  Alph.  Steiger,  M.Inst.C.E.,  on  “Water-Power 
and  Turbines.” 

The  lecturer  pointed  out  the  erroneous  character  of  the 
general  belief  that  the  water  powers  of  this  country  were  of 
little  value,  and  instanced  the  Foyers,  Kinlochleven  and 
North  Wales  electric  power  installations  as  examples  of  what 
might  be  done.  He  was  of  opinion  that  at  least  1 million 
b.h.p.  might  be  utilised  in  this  country.  He  acknowledged 
that  the  cost  of  the  works  necessary  to  utilise  this  power 
would  be  very  great,  and  might  average  as  high  as  £40  per 
b.h  p.,  but  the  low  working  costs  would  to  a very  large 
extent  counterbalance  this  disadvantage.  The  developments 
which  were  taking  place  in  electro-metallurgy,  especially  in 
regard  to  the  electric  furnace  for  iron  smelting,  would  make 
cheap  power  more  than  ever  a necessity  of  the  near  future, 
and  would  justify  the  most  careful  examination  of  our 
available  sources  of  water  power.  Whereas  the  cost  of  coal 
was  practically  proportional  to  the  power  developed  by  a 
steam  plant,  the  incidence  per  unit,  or  per  B.H.p.-hour,  of 
the  capital  charges  of  a water  power  were  reduced  as  the 
load  factor  was  increased. 

The  lecturer  then  referred  to  the  different  types  of  water- 
wheels and  turbines,  pointing  out  that  the  modern  turbine 
was  three  times  as  efficient  as  the  overshot  water-wheel,  and 
he  exhibited  some  diagrams  showing  how  closely  the  speed 
of  a turbine  could  be  governed  throughout  wide  ranges  of 
load,  concluding  by  referring  to  the  water-power  plants  on  the 
Continent,  and  the  Swiss  scheme  to  spend  six  millions  of 
money  on  improving  the  canal  communication  between  Basle 
and  Lake  Constance,  which  it  was  expected  would  render 
available  for  commercial  use  150,000  b.h.p. 

The  two  Institute  of  Marine  Engineers’  lectures  were 
presided  over  by  Sir  Fortescue  Flannery,  M.Inst.C.E.  The 
first  paper,  by  Mr.  J.  McLaren,  outlined  the  economies  which 
could  be  effected  by  driving  all  the  auxiliaries  on  board  ship 
electrically,  generating  the  power  by  a gas  engine  supplied 
from  a suction  gas  producer.  The  paper  is  a strong  con- 
demnation of  the  steam-driven  hoists,  winches,  capstans  and 
refrigerators  at  present  used,  pointing  out  their  inefficiency 
and  cost  as  well  as  the  inconveniences  often  met  with  in  work- 
ing them,  and  proposing  to  use  alternating  electric  currents 
not  only  for  driving  all  auxiliary  machinery  but  also  for  light- 
ing and  heating  the  ship,  as  well  as  for  all  cooking  purposes. 
The  author  claimed  that  during  a discharge  of  cargo  the 
fuel  used  would  be  only  one-fifth  of  the  amount  required  for 
ordinary  steam  working — though  by  a misprint  in  the  paper 
itself  the  figure  appears  to  be  twice  as  great — and  the  total 
saving  of  fuel  would  far  more  than  repay  any  additional 
capital  outlay  on  the  gas  and  electrical  plant. 

The  second  paper,  by  Mr.  H.  Ruck-Keene,  dealt  with  the 
treatment  of  marine  boilers  on  long  voyages.  The  conditions 
under  consideration  are  so  different  to  those  met  with  in 
electric  power  work  that  it  may  be  said  no  comparison  is 
possible.  At  any  rate,  the  care  required  to  keep  salt  out  of  the 
boiler,  and  the  absolute  necessity  of  keeping  up  steam  with- 
out intermission  for  weeks  at  a time,  differ  from  land 
practice,  but  the  importance  of  constant,  careful  inspection 
of  gauge  glasses  and  the  need  for  keeping  oil  out  of  the 
feed  water  is  the  same  for  all  boilers,  and  the  information 
and  warnings  on  these  points  given  in  the  paper  might  be 
read  and  heeded  by  all  in  charge  of  steam-raising  plants. 

The  large  audience  showed  that  to  many  the  chief  event 
of  the  day  was  Mr.  Percy  R.  Allen’s  lecture  on  “ Large  Gas 
Engines,”  presided  over  at  5.30  p.m.  by  Mr.  Dugald  Clerk, 
M.Inst.C.E.  The  lecturer  commenced  by  describing  the 
Otto  cycle  of  working,  and  the  general  construction  of  the 
usual  pattern  of  horizontal  engine.  The  impetus  given  to 
the  industry  by  the  late  Mr.  B.  H.  Thwaites’s  demonstration 
that  blast-furnace  gas  was  a suitable  fuel  for  gas  engines  was 
then  mentioned,  and  the  developments  which  have  during 
the  past  fourteen  years  taken  place  on  the  Continent  in 
the  use  of  this  gas,  with  large  gas  engines,  were 
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described.  It  was  mentioned  that  the  600-h.p.  gas-driven 
blowing  engine  shown  at  the  Paris  Exhibition  of  1900  was 
still  at  work  at  Messrs.  CockerilPs  blast  furnaces  at  Seraing. 
The  two-cycle  method  of  working,  as  developed  in  both  the 
Sorting  and  Oechelhiiuser  engines,  was  explained,  and  a 
number  of  slides  gave  a very  fair  idea  of  the  present  position 
of  the  iodustry  abroad.  The  lecturer  then  dealt  with  the 
general  design  of  large  gas  engines,  as  shown  both  in  America 
and  Continental  practice,  pointing  out  that  the  vertical 
pattern  gas  engine  had  been  adopted  to  a far  larger  extent 
in  this  country  and  America  than  on  the  Continent. 

The  various  methods  of  governing  and  the  heat  efficiency 
of  the  engine  then  received  attention.  As  regarded  the 
possibility  of  utilising  some  of  the  waste  heat  in  the  exhaust, 
the  lecturer  stated  that  : “ An  ordinary  gas  engine  may  be 
roughly  reckoned  to  consume  about  70  cb.  ft.  of  producer 
gas,  having  a calorific  value  of  145  b.th.u.  per  cb.  ft.,  per 
B.H.P.-hour,  and  this  will  be  found  to  raise  about  2 lb.  of 
steam  at  70  lb.  pressure  for  each  b.h.p.  exerted.” 

Passing  on  to  the  subject  of  gas  producers,  the  early  work 
of  AYilson  and  Dowson,  and  the  development  of  the  suction 
gas  producer,  were  referred  to.  The  Mond  and  Duff  bitu- 
minous coal  producer  was  also  explained,  and  since  the 
lecturer  has  had  under  his  control  for  the  past  seven  years 
at  Weston  Point,  near  Runcorn,  a plant  of  this  type  capable 
of  gasifying  700  tons  of  fuel  per  week,  it  says  much  for  its 
efficiency  that  he  “ can  readily  testify  to  the  absence  of 
trouble  and  the  economy  resulting  from  its  use.” 

The  question  of  ammonia  recovery  was  then  considered, 
and  in  view  of  the  large  yield — from  90  to  100  lb.  of 
ammonia  sulphate  per  ton  of  fuel  gasified — and  the  pro- 
bable increased  demand  for  this  compound  for  use  as  a 
fertiliser  in  the  future,  the  lecturer  considered  their  higher 
capital  co3t  and  maintenance  fully  justified  for  large  plants. 

The  reliability  of  the  gas  engine  was  shown  by  the  non- 
provision of  spare  plant  in  many  Continental  steel  works 
dependent  upon  gas  engines  for  their  power,  and  the  extent 
to  which  gas  engines  are  being  adopted  may  be  gauged 
from  the  24,000-h.p.  plant  at  Bruckhausen,  near  Duisberg, 
and  the  65,000  h.p.  installed  in  one  power  house  at  Gary. 

The  lecturer  then  considered  the  relative  advantages  of 
gas  and  steam  plants,  and  pointed  out  that  in  cases  where 
the  load  factor  was  high  the  25  per  cent,  increase  which  at 
present  approximately  represented  the  extra  capital  outlay 
on  a 10,000-kw'.  gas-driven  complete  plant  over  a corres- 
ponding steam  one  was  more  than  justified  by  the  fact  that 
the  fuel  consumption  for  a given  output  was  practically 
halved,  and  he  concluded  by  pointing  out  the  possibilities  of 
the  oil  engine  when  worked  on  the  Diesel  principle,  mention- 
ing that  the  coming  application  of  the  two-cycle  system  of 
working  to  the  oil  engine  would  largely  increase  its 
commercial  value. 

The  last  two  lectures,  given  by  Mr.  T.  R.  Ablett  and 
Mr.  C.  A.  Ablett  respectively,  described  a new  method  of 
teaching  drawing,  the  aim  being  to  develop  any  natural  taste 
or  originality  the  student  might  possess. 

Remarkable  results,  as  shown  by  the  lantern  slides,  had 
been  obtained  with  quite  young  children  trained  on  this 
system,  and  there  can  be  no  doubt  that,  apart  from  the 
actual  value  of  the  power  to  draw,  the  trained  faculty  of 
observation  of  a student  trained  on  this  principle  would  be  of 
great  value  in  engineering  work. 

The  reception,  held  on  the  terrace  of  the  Imperial  Tower 
at  5.0  p.m.  by  the  Lord  Mayor  of  London  (Sir  G.  W. 
Truscott),  was  well  attended,  and  at  7.45  p.m.  the  banquet 
was  held  in  the  Garden  Club  Banqueting  Hall,  under  the 
chairmanship  of  the  Hon.  A.  Stanley,  M.P.  Among  those 
present  were  the  Lord  Mayor,  Sir  Fortescue  Flannery,  Sir 
Thomas  Pile,  Sir  John  Cockburn,  Mr.  Worby  Beaumont,  Mr. 
F.  S.  Courtney,  Mr.  Dugald  Clerk,  Mr.  J.  AV.  Orde,  Mr.  AY.  B. 
Bryan,  Mr.  J.  Paxman,  Capt.  H.  Riall  Sankey,  R.E.,  and 
Air.  J.  Adamson. 

After  the  usual  loyal  toasts,  the  chairman  proposed  that 
of  “ Engineering.”  Comparing  periods  within  the  recollec- 
tion of  many  present,  he  spoke  of  the  advances  which  had 
been  made  in  every  branch  of  engineering  work,  notably  in 
telegraphs  and  telephones,  and  the  varied  developments  of  the 
internal-combustion  engine  which  had  rendered  possible  the 
recent  conquests  of  the  air,  as  well  as  of  the  depths  of  the 
sea.  As  evidence  that  in  the  advance  of  engineering,  we,  as 


a nation,  were  not  lagging  in  the  rear,  he  instanced  the 
Assouan  Dam  in  Egypt,  which  would  last  as  long  as  the 
Pyramids,  the  Forth  and  Victoria  Falls  bridges,  and  the 
Transandine  Railway  in  South  America,  which  under  British 
auspices  was  just  being  completed. 

Mr.  AY.  AVorby  Beaumont,  in  seconding  the  toast,  ex- 
plained why  the  gathering  had  been  arranged,  and  Mr.  F.  S. 
Courtney,  on  behalf  of  the  Executive,  expressed  the  hope 
that  the  results  would  justify  the  gathering  becoming  a 
recognised  annual  function.  Mr.  J.  AY.  Orde,  referring  to 
the  progress  made  recently  in  this  country  in  motor-car 
engineering  work,  stated  that  a few  days  ago  a contract  was 
signed  in  Paris  for  the  supply  of  800  British-made  cars  for 
the  French  market. 

Mr.  Cornish,  in  proposing  the  toast  of  “ Mining  and 
Metallurgy,”  emphasised  the  interdependence  of  the  miner, 
metallurgist  and  engineer  upon  each  other,  and  pleaded  for 
more  support  for  British — more  particularly  Cornish — mining 
projects,  claiming  that  many  of  them  were  far  sounder  from 
a financial  point  of  view  than  the  much-boomed  foreign 
schemes  which  so  often  ended  in  disaster. 

Sir  John  Cockburn  proposed  the  toast  of  “ Architecture 
and  Building,”  pointing  out  that  the  tendency  in  all  modern 
buildings  was  to  depend  more  and  more  on  the  engineer, 
the  outside  stonework  becoming  merely  a covering  for  the 
steel  and  concrete  lining  within,  and  Mr.  F.  L.  Rawson, 
M.I.E.E.,  that  of  “ The  Press.” 


NOTES  ON  TRADE  ABROAD. 


(i Continued  from  page  874.) 

. From  the  Canadian  Electrical  News 

A Foreign  Missionary’s  just  to  hand  we  gather  that  Mr.  II.  C. 

Report.  Siddeley,  A.I.E.E.,  the  London 

manager  of  the  Lancashire  Dynamo 
and  Motor  Co.,  Ltd.,  of  Trafford  Park,  left  Canada  for  home 
on  August  13th,  having  completed  a tour  of  the  world  in 
the  interests  of  his  firm.  The  enterprise  and  initiative  of 
the  Lancashire  Dynamo  Co.  is  not  a new  story  to  us  nor  is  it 
unfamiliar  to  many  of  their  friends  engaged  in  electrical 
trade  in  this  country,  and  we  are  sure  that  as  a result  of  the 
tour  of  its  London  manager  the  business  of  the  firm  will  be 
greatly  benefited.  Our  contemporary  remarks  that  Mr. 
Siddeley’s  trip  was  largely  one  of  inspection,  though  he 
reports  having  also  obtained  a number  of  good  orders. 
In  Toronto  the  company  are  opening  up  operations 
through  Vandeleur  & Nichols,  and  the  first-named  partner 
in  this  firm  (Mr.  J.  F.  B.  Vandeleur)  was  journey- 
ing to  this  country  in  company  with  Mr.  Siddeley. 
The  following  is  a brief  statement  of  some  of  the  things 
ascertained  by  the  latter  gentleman  in  the  course  of  his  globe- 
trotting : — 

In  India,  he  states,  the  chief  development  work  is  in  the 
hands  of  the  Government,  but  a great  amount  of  business  was 
to  be  expected  soon,  through  the  development  of  the 
collieries  which  are  being  opened  up  in  Bengal.  Large 
irrigation  works  are  also  being  carried  out,  and  they  are 
being  combined  with  hydro-electric  schemes.  In  the  Malay 
Straits  the  great  tin  mines  are  now  being  developed  exten- 
sively by  electrical  power.  In  China,  great  railway  projects 
are  being  developed,  and  their  works  are  being  electri- 
cally driven.  In  Johannesburg,  Mr.  Siddeley  booked  an 
order  for  a steam  plant,  which  was  shipped  from  England 
and  placed  in  operation  in  the  short  time  of  seven  weeks. 

In  Japan,  Mr.  Siddeley  says,  they  are  well  advanced  in 
matters  pertaining  to  electricity.  Most  of  the  small  towns 
have  electrical  companies  in  operation,  but  there  is  some 
municipal  development  of  street  railway  operation.  The 
city  of  Tokio  has  taken  over  all  its  street  car  systems  and 
combined  them  in  one  system.  There  are  a great 
number  of  water  powers  in  Japan,  and  they  are  being 
extensively  developed.  In  Hokkaido  Island,  to  the  north 
of  Japan,  a plant  haB  been  installed  for  the  large  steel 
works  and  gun  factory,  which  Mr.  Siddeley  went  to  start 
up.  His  company  installed  a 3,000-KW.  steam  plant  there 
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with  separate  motors  for  operating  each  of  the  tools, 
30  in  all. 

Speaking  of  Oanada,  Mr.  Siddeley  said,  “ I think  that 
British  < 'olumbia,  especially  in  the  neighbourhood  of 
\ ancouver,  will  be  an  enormous  centre  for  electrical  enter- 
prise. In  \ ictoria  bis  company  installed  an  automatic 
booster. 

Last  year  our  contemporary, 

A Canadian  Booklet.  Canada , sent  out  an  expert  salesman, 
Mr.  Herbert  J.  Rodgers,  as  Trade 
Commissioner  to  inquire  thoroughly  into  the  conditions 
governing  British  trade  with  the  Dominion.  His  observa- 
tions were  published  in  that  journal  in  a series  of  articles, 
and  they  have  now  been  produced  in  the  form  of  a handy 
shilling  booklet.  The  object  of  the  handbook  is  to  enable 
the  British  manufacturer  to  determine  whether  his  goods  are 
suitable  for  the  Canadian  market,  how  best  he  can  introduce 
them,  and  what  his  rivals  are  doing.  From  a perusal  that 
we  have  made  of  the  contents,  we  can  imagine  that  it  might 
be  interestedly  and  profitably  read  by  anyone  thinking  of 
studying  the  market  in  person,  but  naturally  it  is  quite  im- 
possible for  a general  salesman  to  appreciate  the  many 
special  points  of  a more  or  less  technical  description 
that  inevitably  arise  when  he  touches  upon  a market 
with  which  he  has  no  direct  familiarity.  It  is 
therefore  not  surprising  to  find  that  of  electrical 
information  relating  to  the  market  there  is  very 
little  indeed,  and  what  there  is  is  hardly  to  be 
treated  as  a reliable  guide.  When  the  articles  were 
appearing  in  our  contemporary’s  pages,  we  “lifted”  the 
electrical  remarks  and  published  them  in  our  “Business 
Notes,”  and  some  of  the  statements  were  traversed  very 
severely  by  an  electrical  correspondent  who  knew  the 
Canadian  electrical  market  intimately.  Mr.  Rodgers  says  : 
“ The  main  demand  for  electrical  goods  is,  of  course,  in 
traction  (street  cars,  &c.),  motive  power  for  plants,  &c., 
telephones  and  lighting  ”— the  mere  method  of  expressing 
himself  is  no  more  than  one  would  expect — “ In  every  one  of 
these  there  is  enormous  development  going  on,  and  inasmuch 
as  there  is  comparatively  little  variation  in  electrical  appliances 
and  accessories  in  use  in  Canada  from  similar  items  in 
England , the  British  maker  should  find  a wider  trade  with 
ordinary  attention  to  the  market.”  It  was  the  italicised 
words  for  which  the  Trade  Commissioner  was  taken  to  task, 
our  own  contributor  pointing  out  that  the  things  in  demand 
in  Canada  were  not  those  sold  every  day  in  England. 
He  showed  what  things  are  called  for,  and  why,  in  our 
issue  of  April  23rd,  1909,  page  668.  If  we  turn  over  to  tbe 
author’s  “ Machinery  ” section  we  find  observations  which 
might  appropriately  have  been  substituted  for  what  he  says 
concerning  electrical  appliances  and  accessories  : “ The  whole 
machinery  problem  is  one  that  any  reputable  English  firm 
should  find  it  worth  while  to  study  on  the  spot,  find  out 
local  requirements— Canadii  is  a continent,  not  a county — 
and  follow  up  the  results  of  such  investigation  with  am 
energetic  campaign.  The  booklet  contains  many  points 
which  would,  no  doubt,  interest  the  would-be  traveller 
personally. 

This  all-important  question  of  knowing  the  exact  require- 
ments of  the  market  before  you  attempt  to  cat<r  tor  it  is 
very  strongly  brought  out  by  Mr.  F\  A.  McKenzie,  who  is 
now  in  Canada  as  a Special  Commissioner  for  the  Daily  Mail , 
and  is  writing  a series  of  notes  on  the  “Land  of  Oppor- 
tunity ” in  that  newspaper.  He  tells  a story  of  lines  of 
trade  that  have  been  lost,  because  in  a field  where  British 
firms  thought  they  were  secure,  foreign  competitors 
entered  with  the  same  sort  of  thing  with  a small  differ-  • 
ence  which  made  it  more  acceptable  to  the  Canadian 
purchaser.  The  “new  thing”  “took  on,”  and  when  the 
British  makers  were  urged  to  lay  themselves  out  to  retain 
the  market  by  meeting  the  newT  requirements  they  refused, 
because  they  “ were  doing  very  well  with  things  as  they 
were.”  That  particular  market  is  now  lost  to  the  firm  in 
question,  purely  as  the  result  of  that  one  act  of  refusing  to 
move  or  be  moved  out  of  the  satisfied  rut  in  which  they  had 
got  fixed.  The  special  line  was  not  in  any  way  connected 
with  electricity,  but  the  case  may  be  cited  as  one  more 
instance  of  the  imperative  necessity  that  exists  for  studying 
closely  and  continuously  the  particular  needs  of  a market, 
and  offering  for  sale  what  is  actually  required,  not  what  we 


would  like  to  sell.  If  what  we  are  already  making  fits  the 
case,  let  us  push  it  for  all  we  are  worth  ; if  by  a little  modi- 
fication it  may  be  made  more  suitable,  make  the  modifications 
for  that  market — was  it  in  South  Africa  that  a particular 
article  would  not  sell  until,  under  the  advice  of  one  who 
knew  the  whims  and  fancies  of  the  people,  it  was  embellished 
with  a pretty  little  red  label,  and  then  it  sold  like  wildfire  ? 

If  what  we  make  is  unsuitable,  either  with  or  without  modi-  | 
fication,  there  are  new  lines  that  we  can  take  up  and  fit  in 
with  our  other  manufacturing  operations  if  we  will. 

Last  week  we  referred  to  the 
American  Exports.  American  electrical  export  figures, 
and  showed  that  the  total  of  these 
exports  for  the  year  1906-7  was  17^  million  dollars.  It  is 
amusing  to  find  one  of  our  contemporaries  taking  “ a 
glance  ” through  these  figures,  and  saying,  “ our  electrical 
demands  from  the  United  States  are  rapidly  diminishing, 
being  of  the  order  of  17  million  dollars  in  1906-7,  15 
millions  in  1907-8,  and  12^  millions  in  1908-9,  so  that  if 
these  figures  be  indicative  of  our  reliance  on  home  products 
they  are  gratifying.  But  it  is  more  than  probable  that  they 
are  caused  by  the  general  slump  in  our  home  trade.”  “ It 
is  more  than  probable  ” that  our  contemporary  is  a little 
out  of  it,  seeing  that  the  figures  relate  to  the  exports  to  all 
other  countries  as  well  as  to  the  United  Kingdom.  The  United 
Kingdom  took  1^  millions  in  instruments  and  less  than  1 j- 
millions  in  heavy  electrical  machinery  in  1906-7,  both  of  these 
sets  of  figures  falling  very  considerably  in  the  two  following 
years. 

Our  contemporary  will  now  admit  that  this  country 
depends  less  upon  the  foreign  manufacturer  than  it  thought 
to  be  the  case — or  does  it  believe  that,  if  our  general  home-trade 
revives,  the  American  electrical  exports  to  this  country  will 
go  up  by  leaps  and  bounds  ? We  do  not  believe  they  will 
do  anything  of  the  kind. 

Several  years  ago  the  Institution 
Tours  Abroad.  of  Electrical  Engineers  arranged  a 
series  of  tours  in  foreign  countries 
where  electrical  engineering  developments  had  taken 
place,  which  it  was  desirable,  from  whatever  point  of 
view  one  regarded  them,  for  English  electrical  men  to  see. 
These  visits  were  immensely  enjoyed  by  all  who  took  part  in 
them,  were  very  impressive  and  educative  from  the  technical 
point  of  view,  and  confirmed  the  opinion  that  in  certain 
directions  Continental  designers  and  manufacturers  were  in 
advance  of  British.  The  spirit  of  comradeship  between  elec- 
trical men  in  England,  SwitzeFand,  Germany,  Italy,  and  the 
States,  was  notably  fostered,  and  probably  from  our  foreign 
friends  we  picked  up  a point  or  two  which  have  leavened  our 
own  methods  in  some  respects.  All  that  is  to  the  good,  and 
we  revere  the  memory  of  the  lamented  secretary  of  those 
days,  who  wore  himself  out  in  the  interests  of  the  Institu- 
tion which  he  so  faithfully  served  up  to  the  hour  of  his 
death.  We  will  not  speculate  upon  whether  orders  went 
abroad  which  would  have  stayed  at  home  had  there  been 
no  visits— probably  they  did,  but  against  that  we  set  the 
gain  already  mentioned,  together  with  the  advantage  of 
international  fraternisation  for  all  engineers.  Those  were 
not  tours  in  search  of  business,  they  were  tours  in  search 
of  knowledge  and  instruction.  We  had  all  heard  of  things 
that  were  being  done,  and  we  wanted  to  see  them  for  our- 
selves. Nowadays  what  we  require  is  tours  of  quite  another 
kind — tours  in  search  of  information  regarding  the  openings 
that  other  countries  are  able  to  present  for  the  British 
manufacturer  to  sell  electrical  machinery  and  apparatus. 
Maybe  that  in  commerce  we  are  all  so  much  in  rivalry 
with  our  fellows  that  we  shall  prefer  to  make  our 
studies  individually — of  course,  generally  speaking,  we  do 
not  make  a practice  of  letting  makers  in  the  same  line  of 
goods  know  from  whom  we  are  seeking  orders.  Yet  is  it  not 
worth  while  considering  whether  we  might  not  nationally  do 
better  than  we  are  doing  if  half-a-dozen,  or  a dozen,  or  a 
score  or  more,  electrical  men  capable  of  exercising  a sound 
and  safe  judgment  and  discrimination  were  to  make  a visit 
of  examination  to  some  of  the  markets  that  have  been  less 
cultivated  by  the  British  electrical  manufacturer  than  they 
ought  to  be?  We  were  advised  by  a Consular  authority  in 
Spain  a few  years  ago  to  get  a representative  British  electrical 
organisation  to  study  the  general  posit’on  and  prospects  of 
that  country.  We  supported  the  suggestion,  but  we  have  no 
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. organisation  that  could  do  it.  The  Institution  of  Electrical 
Engineers  was  named  by  the  adviser,  the  National  Elec- 
trical Manufacturers’  Association  was  named  by  us,  but 
nothing  conjointly  was  done,  though  we  have  heard  of  one 
and  another  electrical  exploiter  who  has  since  been  personally 
the  other  side  of  the  Pyrenees.  Does  the  suggestion  apply 
more  forcibly  to  Spain  than  to  a number  of  other  countries 
that  might  be  mentioned  ? Whatever  benefit  came  to 
British  electrical  manufacturers  nationally  as  a result,  would 
come  to  them  individually.  Is  there  no  good  in  the  idea  ? 

Chambers  of  Commerce  from  other  countries  come  here 
and  our  own  Chambers  repay  the  visits  ; but  the  electrical 
elements  in  these  Chambers  is,  as  a rule,  either  very  small  or 
it  does  not  exist  at  all.  We  observe  that  the  City  of  London 
International  Commercial  Association  is  going  for  a tour  in 
France  next  month,  visiting  Paris,  Rouen,  Havre,  Lille  and 
Dankirk,  as  it  did  the  South  of  France  in  1907.  This  is  very 
good  from  a general  commercial  point  of  view,  but  is  there 
any  electrical  element  in  it  ? The  electrical  trade,  that  is 
our  concern,  much  as  we  rejoice  at  all  general  development. 
Individual  enterprise  in  extending  trade  abroad  there  must 
be— that  is  indispensable  whether  we  go  in  companies  or  not 
to  get  a general  intimate  idea  of  electrical  possibilities  ; but 
the  conjoint  effort  ought  to  improve  the  chances  of  the 
individual  traveller. 

Our  American  namesake  alludes  to 

Porto  Rico’s  Future  a Bulletin  recently  published  by  the 

Electrically.  American  Census  Department,  re- 

garding the  electrical  industrial  posi- 
tion in  Porto  Rico.  It  appears  that  the  electrical  enter- 
prises for  the  island  are  not  yet  extensive,  but  there  is  great 
promise  for  the  future.  Turbine  and  water  wheel  electric 
plants  are  operated  by  railway,  light  and  power  companies, 
the  total  capital  expended  upon  these  undertakings,  exclud- 
ing the  telegraph  system,  being,  roughly,  half-a-million 
sterling.  Only  six  towns  are  lighted  by  electricity,  and  the 
total  arc  lamps  numbered  469,  the  incandescents  34,519,  and 
the  motors  61.  Three  electric  street  railways  are  operating 
and  one  is  constructing.  Electric  traction  is  stated  to  be 
the  most  important  electrical  branch  in  the  island. 

“ The  operation  is  on  a small  scale  as  yet,  compared  with 
the  progress  in  the  United  Statep,  but  the  density  of  popula- 
tion, which  is  greater  there  than  in  the  majority  of  the 
States,  warrants  the  belief  that  the  increase  during  the  cur- 
rent five  years  will  be  much  greater  than  for  the  preceding 
period.  The  output  in  current  of  the  electrical  gene- 
rators reported  for  1907  was  three  times  as  great  as  for 
1902.” 

As  we  go  to  Press  the  trade  returns 
Foreign  Trade  in  for  the  month  of  August  are  being 
August.  discussed  in  the  newspapers.  The 

improvement  in  both  imports  and 
exports  continues.  The  exports  are  better  by  5’8  per  cent, 
than  in  the  corresponding  month  of  1908,  this  increase 
valuing  at  £1,772,024,  making  a total  of  £32,114,700. 
Electrical  goods  and  apparatus  imported  show  a decrease  in 
value  of  £27,846,  and  there  is  a small  decrease  (£3,172)  in 
exports  of  the  same  class.  For  the  eight  months  of  the 
year,  however,  the  exports  of  electrical  goods  and  apparatus 
other  than  machinery  and  telegraph  and  telephone  wire,  are 
better  by  £239,932.  The  chief  improvement  in  exports 
occurs  in  cotton  and  woollen  goods,  and  this  leads  one 
to  hope  that  before  long  these  trades  will  begin  to  feel  a 
substantial  benefit,  leading  them  to  modernise  their  mills 
electrically,  and  in  some  places  to  complete  the  electrical 
equipments  that  they  set  out  upon  when  the  late  boom  was 
too  far  advanced  for  them  to  get  the  full  benefit  from  them. 
As  the  Times  says,  the  exports  have  not  yet  “ wiped  out  ” 
the  serious  reduction  shown  during  the  first  five 
months  of  the  year,  and  they  show  a decrease  of  3'7  per 
cent.  In  March,  April  and  May  the  decreases  were  heavy 
compared  with  the  corresponding  months  in  1908  and  1907, 
but  “ the  year  1907  was  a year  of  abnormally  high  figures, 
following  two  other  very  good  years,  and  it  is  not  surprising 
that  during  1908,  and  a considerable  part  of  1909,  there 
were  reductions  in  our  trade  with  foreign  countries  and 
British  possessions,  as  a whole.”  In  June  the  tide  turned, 
and  July  and  August  both  reflected  improvement.  The 
Txjnes  comments  on  the  Blight  decreases  recorded  in  iron  and 
Bteel  manufactures  and  machinery,  thus  : — “ The  sluggish- 


ness of  these  very  important  classes  of  goods  appears  to 
indicate  that  although  the  period  of  depression  has  come  to 
an  end,  it  cannot  be  said  that  the  period  of  revival  has 
actually  begun.”  We  believe  that  in  following  months  it 
will  be  possible  to  trace  the  effects  of  revival  in  these  items 
as  well. 

“ To  carry  the  war  into  the  enemy’s 
Continental  Offices.  camp,”  is  an  expression  often  used  by 
those  ambitious  to  get  into  Conti- 
nental countries  competing  with  the  foreign  manufacturer 
on  his  own  ground.  We  meet  men  who  are  convinced 
that  tariffs  notwithstanding,  it  would  not  be  a Herculean 
task  to  sell  British  electrical  machinery  and  other  manu- 
factures in  Germany  at  competitive  yet  profitable  prices. 
Others  are  of  opinion  that  to  go  there  to  manufacture  is 
more  hopeful,  but  there  does  not  appear  to  be  much  capital 
about  for  this  class  of  venture,  nor  are  we  particularly 
desirous  of  helping  in  the  establishment  of  electrical  factories 
in  other  countries  to  give  employment  to  the  peoples  of 
those  parts.  But  the  effort  to  sell  electrical  goods  on  the 
Continent  is  worth  the  making,  and  a Continental  office  or 
two  is  necessary  if  one  is  to  build  up  and  maintain  a business 
connection  there.  We  are  interested  to  learn  from  a Coventry 
firm  of  machine-tool  makers  (Messrs.  Alfred  Herbert,  Ltd.) 
that  they  are  opening  an  office  in  Berlin  next  week  in  order  to 
be  able  to  deal  promptly  with  inquiries  received  from 
Germany  and  Austria-Hungary  for  their  line  of  labour- 
saving  machine  tools.  A practical  man  will  be  on  the  spot 
able  to  talk  intelligently  and  convincingly  regarding  these 
particular  manufactures.  We  shall  be  glad  later  to  hear 
what  measure  of  success  attends  this  new  step,  though  we 
have  little  doubt  as  to  a good  reward  being  gained.  It  is 
for  British  electrical  manufacturers  of  specialised  lines  to  see 
how  far  it  would  pay  them  to  go  and  do  likewise. 

{To  be  continued.') 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  OH  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  cam  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Carious  Lamp  Failure. 

The  accompanying  photograph  shows  an  extraordinary 
accident  to  an  electric  lamp  bulb  in  use  in  Pinkston  Tram- 
way Power  Station,  Glasgow.  It  is  an  ordinary  100-volt 
carbon-filament  lamp,  and  burned  quite  normally  for  weeks 
on  one  of  the  main  engines.  One  morning  it  was  found  in 
the  condition  shown  in  the  photograph.  The  glass,  from  some 


cause  which  cannot  easily  be  determined,  had  become 
momentarily  plastic,  and  it  was  dinted  like  an  india-rubber 
ball.  The  bulb  was  not  broken  in  any  way,  and  externally 
was  quite  clean.  Internally  it  was  coated  with  a deposit  of 
soot  which  rendered  it  quite  opaque.  The  lamp  was  subse- 
quently broken  and  the  filament  found  to  be  intact. 

N,  B. 


What  Is  an  Electrician? 

The  word  electrician  is  a term  that  we  hear  very  often 
used,  and  I should  be  very  pleased  if  you  would  kindly 
insert  this  letter  so  as  to  obtain  other  readers’  views  on  the 
subject,  as  I find  the  expression  is  very  often  used  by,  and  to 
apply  to,  men  in  all  classes  of  positions  in  connection  with 
the  electrical  trade,  i.e.,  wiremeD,  arc  lamp  trimmers,  motor 
attendants,  electrical  fitters,  &c.  In  fact,  it  appears  aB  if 
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anyone  connected  with  plant  maintenance  may  style  him- 
self an  electrician,  whatever  that  may  be.  I cannot  find 
where  the  term  is  recognised  by  any  reliable  authority. 
For  instance,  take  the  City  and  Guilds  of  London  Institute 
and  examine  their  programme,  and  we  find  that  they  have 
no  courses  of  instruction  for  anyone  styling  himself  elec- 
trician. Instead,  they  provide  for  two  district  callings, 
namely,  electrical  engineering  for  those  who  aspire  to  become 
electrical  engineers  ; and,  secondly,  electric  wireman’s  work, 
for  those  who  desire  to  become  wiremen,  and  the  second 
year’s  work  on  tjie  same  subject  for  those  whose  ambition  is 
to  take  charge. 

1.  An  electrical  engineer  is  one  who  has  a thorough  all- 
round knowledge  of  the  trade,  or  should  have. 

2.  A wireman  is  one  who  understands  and  is  capable  of 
the  following,  or  should  be  : — 

(Extracts  taken  from  the  City  and  Guilds  programme,  first  and 
second  year’s  work.) 

Electrical  Machinery , C.C.  and  A.C.  Motors. — Principles  of  action; 
the  practical  importance  of  the  back  e m.f  and  conditions  of 
producing  it ; field  windings  and  their  connections  with  the  arma- 
ture and  the  supply  circuit,  causes  of  breakdowns  and  their 
remedies. 

C.C.  and  A.C.  Dynamos  — Their  installation  and  running;  regu- 
lation by  resistance  in  the  field  circuit ; principles  involved  ; testing 
of  dynamos  and  motors  for  insulation  ; temperature  tests  under 
load  ; testing  for  faults. 

Starting  Switches  — No- voltage  and  overload  release  devices ; 
principles  involved. 

Secondary  Batteries.— Their  installation  and  practical  treatment ; 
precautions  in  charging  and  discharging  and  testing  same. 

Magnetic  Properties  of  Materials. — The  magnetisation  of  iron  by 
electric  currents ; perme  ibility  ; the  law  of  ampere-turns;  electro- 
magnets. 

Electrical  Properties  of  Materials. — Conditions  which  hasten 
deterioration. 

Electrical  Measurements—  Application  of  Ohm’s  law  ; methods  of 
measuring  resistance,  e.m  p.'and  current. 

Calculations  of  contact  areas  for  switches  and  cross-sectional  area 
for  bus-bars,  cables,  &c. 

Joints i on  cables  up  to  J sq.  in.  sectional  area;  jointing  and 
connecting  of  lead-covered  cables,  including  v.n.  or  paper-insulated 
concentrics;  the  making  of  vulcanised  joints. 

In  addition  he  is  expected  to  have  acquired  sufficient 
knowledge  of  mechanical  drawing  and  sufficient  skill  in  hand 
sketching  to  enable  him  to  make  a dimensioned  sketch 
roughly  to  scale,  which  would  be  understood  in  the  works  or 
drawing  office. 

Therefore  from  the  foregoing  I take  it  that  the  man  who 
should  have  charge  of  plant  running  and  maintenance, 
failing  an  electrical  engineer,  is  the  wireman,  and  not  one 
who  terms  himself  an  electrician  ; yet  often  if  a qualified 
wireman  applies  for  a position  in  charge  of  plant,  he  is 
ignored  because  they  want  an  electrician. 

I should  be  very  pleased  to  see  other  readers’  views  on 
the  subject  as  to  what  constitutes  an  electrician.  The  City 
and  Guilds  do  not  appear  to  recognise  this  class  of  workman. 
The  Electrical  Contractors’  Association  only  recognise  the 
following  : labourers,  assistant  wiremen,  wiremen  and  charge 
hands  (this  coincides  with  the  City  and  Guilds  recognised 
classes  of  men).  The  Standard  Electrical  Dictionary  does 
not  mention  the  term. 

Alpha. 

[Our  view  is  that  a man  who  has  qualified  in  the  two 
years’  course  of  training  in  electric  wireman’s  work,  and  has 
acquired  some  experience  in  running  electrical  machinery,  is 
quite  correctly  styled  an  “ electrician.” — Eds.  E.H.] 


Unemployment. 

Much  has  been  written  from  time  to  time  regarding  this 
subject.  1 wonder  if  the  following  concrete  case  will  interest’ 
any  of  your  readers. 

I am  28  years  of  age,  with  varied  experience  at  home  and 
abroad  on  central  station  erection,  shift  and  distribution 
work,  and  for  this  have  good  testimonials,  &c.  ; yet,  since 
February  last,  when  1 finished  up  as  charge  erector  at  several 
well-known  stations,  I have  been  unable  to  hear  of  anything. 

I have  advertised,  but  it’s  almost  waste  of  money  ; and  as  to 
answering  advertisements — well,  it’s  more  than  disheartening. 
The  oddsseem  to  be  at  least  100  to  1 whether  your  letter  is 
even  opened.  The  result  is,  September  is  here,  the  outlook 
is  blank,  and  I cannot  afford  to  idle  the  winter  away.  The 


only  other  alternative  seems  to  be  emigration.  I am  offered 
farm  work  in  Canada,  and,  seemingly,  shall  be  forced  to  take 
it  on. 

When  I look  round  and  see  how  some  of  the  high  and 
responsible  positions  are  filled,  it  makes  my  blood  boil  to 
think  that  I (also  others),  an  educated  and  essentially 
practical  man,  with  good  capabilities,  am  compelled  to 
emigrate.  There  is  something  radically  wrong  when 
England  forces  men  who  would  be  valuable  to  her  to  leave 
her  shores  for  pastures  new.  Possibly,  if  I cared  to  help  to 
lower  the  tone  of  the  profession  by  accepting  station  and 
plant  work  at  25s.  a week,  I might  get  something;  but,  as 
I always  try  to  play  “ cricket,”  I don’t  intend  to  try.  Farm 
work  would  be  more  creditable. 

_ Omar. 

September  6th,  1909. 


Lighting  Circuit  with  Earth  Return. 

Is  it  practicable  to  change  from  an  existing  electric 
lighting  circuit  which  has  an  earth  return  and  is  of  110 
volts  80  amperes  d.c.,  extending  between  a private  generat- 
ing station  and  a private  house  \ mile  away,  to  A.c.,  and 
would  there  be  any  bad  effects  from  the  change-over  ? 

The  existing  d.c.  arrangement  has  run  for  15  years  with 
an  earth  return  without  giving  any  trouble,  but  the  generat- 
ing station  is  now  being  converted  to  A.c.,  and  the  current 
transformed  down  from  three-phase  3,000-volt  to  single- 
phase 110-volt  for  this  particular  service.  The  location  is  a 
country  village. 


September  4 th,  1909. 


Puzzled. 


[Earth  returns  for  currents  of  this  magnitude  are  rarely 
met  with,  though  quite  practicable  in  country  districts, 
where  there  are  no  water  pipes,  &c.,  likely  to  be  injured  ; 
but,  with  direct  current,  one  would  expect  the  earth  plates 
to  require  renewal  at  rather  frequent  intervals.  With 
alternating  current  this  trouble  would  be  reduced  to  a 
minimum,  and  the  only  consideration  likely  to  cause  annoy- 
ance would  be  that  of  interference  with  the  Postmaster- 
General’s  property,  particularly  with  telephones  ; even  this, 
at  50  cycles  per  second,  should  not  greatly  affect  private 
telephone  circuits,  but  the  P.M.G.  is  very  jealous  of  his 
rights. — Eds.  E.R.] 


Electric  Miners’  Lamps. 

I was  pleased  to  see  that  my  successor  in  charge  of  the 
electric  miners’  lamp  installation  at  Fence  Houses  has  con- 
tributed to  this  discussion. 

Referring  to  his  correction  of  my  statement  as  to  the  pro- 
prietary of  the  colliery  in  question,  I must  point  out  to  him 
that  the  Lambton  group  constitutes  the  Durham  group, 
Lambton  being  the  family  name  of  Lord  Durham,  The 
.loicey  group  were  interested  in  the  Lambton,  or  Durham, 
group,  hence  my  term  Durham-Joicey  group.  The  collieries 
under  the  joint  control  number  about  1 G. 

In  his  further  correction  he  states  that  the  Ediswan  bulbs 
were  ultimately  found  the  more  successful.  This  is  welcome 
news.  I can  only  repeat  such  was  not  my  experience,  which 
extended  over  12  months  and  was  gathered  from  three 
separate  collieries. 

It  would  add  to  the  interest  in  this  discussion  if  Mr. 
Turquand  would  communicate  some  actual  results  of  his 
experience  with  the  Ediswan  bulbs,  giving  weekly  figures 
over  a reasonable  period,  and  also  stating  at  what  collieries 
he  has  obtained  such  results.  I should  also  like  to  hear  of 
any  successful  working  results  from  the  adoption  of  the  gas- 
detecting apparatus  mentioned  in  bis  letter.  His  figures 
giving  the  working  costs  of  the  lamp  he  has  himself 
designed,  as  also  estimated  by  himself,  appear  to  be  quite 
impossible,  and  if  such  economical  Tesu Its  could  be  actually 
attained  in  practice,  there  would  be  no  difficulty  in  securing 
its  adoption  in  almost  every  colliery  in  the  country.  The 
estimated  working  cost  is  given  for  installations  of  2,000 
lamps  as  D2d.  per  lamp  per  week. 

In  the  first  place,  where  are  the  collieries  that  would 
require  this  amount  ? If  Mr.  Turquand  proposes  to  supply 
many  collieries  from  one  station,  then  labour  charges  alone 
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would  amount  to  the  figure  he  quotes  as  the  total  working 
costs,  including  interest  on  capital.  Bulbs  averaging  800 
hours’  life,  and  costing  only  8d.  each,  would  mean  an  expend- 
iture of  r,d.  per  lamp  per  week  ; while  an  allowance  of  Id. 
per  lamp  per  week,  for  such  items  as  renewal  of  battery 
plates,  damaged  cases,  broken  glasses,  flexible  connectors, 
worn-out  and  broken  lugs,  complete  smashes  due  to  falls, 
split  ebonite  cases,  &c.,  including  distilled  water,  sulphuric 
acid,  lead  rivets,  and  general  repairing  material — would  be 
an  exceptionally  small  cost,  even  if  possible.  An  installation 
of  this  magnitude  would  involve  an  outlay  to  the  colliery 
proprietors  of  £1,000. 

Assuming  that  batteries  would  be  charged  in  four  sections 
— it  would  be  possible  to  charge  them  in  three — to  meet  the 
requirements  of  the  different  shifts  at  the  colliery,  a 5-kw. 
dynamo  would  be  required  to  run  almost  continuously 
throughout  the  week.  I his  item,  even  at  a colliery,  must 
be  considered  when  dealing  with  working  costs. 

The  total  energy  required  to  charge  the  batteries  would 
amount  to  400  b.t.u.  per  week,  which,  including  oil,  waste 
and  separate  attendance,  would  amount  to  id.  per  unit. 
This  item  increases  the  cost  per  lamp  per  week  by  "Id. 

Again,  some  allowance  for  capital  expenditure  must  be 
included,  which,  at  5 per  cent,  on  £1,000,  adds  a further 
•Id.  per  lamp  per  week.  An  item  involving  *ld.  per  lamp 
per  week  would  be  found  in  depreciation,  which  again,  at 
5 per  cent,  of  capital  value,  would  cost  this  figure.  This 
would  allow  the  value  of  the  plant  to  be  written  off  in  20 
years,  and  must  not  be  on  any  account  omitted. 

Here,  then,  we  have  a modest  estimate  of  the  working 
costs  of  electric  miners’  lamps — as  those  who  have  been  con- 
cerned with  costs  will  admit — running  into  a total  of  3d. 
per  lamp  per  week,  and,  in  my  opinion,  it  would  be  more 
prudent  finance  to  increase  this  amount  to  4d.  ; as  is  well 
known,  many  things  crop  up  in  practice  which  are  never 
thought  of  in  estimates.  Besides  these  costs,  we  should  have 
to  make  some  provision  against  breakdowns. 

Now,  nothing  is  said  of  profits.  Are  the  collieries  to  make 
their  own  lamps  and  batteries,  or  are  they  to  be  purchased 
from  a company  ? In  any  case,  it  is  not  going  to  be  done 
without  further  capital,  which  must  add  to  the  cost  one  way 
or  another. 

Giraldus  Jones. 

Birmingham,  September  6th,  1909. 


The  New  Theory  of  Electricity. 

May  an  electrical  engineer  who  has  made  a very  close 
study  of  the  principles  of  electricity,  and  who  has  been  very 
actively  engaged  in  its  practice  for  over  35  years,  ask  the  advo- 
cates of  the  new  theory  of  electricity  to  give  us  some  more 
proof  than  they  have  hitherto  offered  ? I think  everyone  who 
has  studied  the  subject  will  have  noticed  two  important 
gaps  in  the  chain  of  evidence.  The  writer  of  your  very  appre- 
ciative article  in  this  week’s  issue  of  the  Electrical  Review 
notices  one,  the  complete  absence  of  any  knowledge  of  the 
positive  electron.  This  gap  may  fairly  be  taken  as  one  that 
could  be  filled  in  later  on.  There  is  another  and  far  more 
serious  gap,  however,  viz.,  the  proof  that  the  negatively 
electrified  corpuscle  and  negative  electricity  are  one.  In  an 
article  that  was  written  by  Pr8f.  Fleming,  seven  years  ago, 
he  deals  with  the  matter  thus  : — “ At  the  present  moment  we 
have  no  evidence  that  we  can  separate  the  electron  charge 
from  the  corpuscle  itself.  If  this  is  the  case,  then  the 
corpuscles  taken  together  constitute  for  all  practical  pur- 
poses negative  electricity For  this  reason  it  is  some- 

times usual  to  speak  of  the  corpuscle  carrying  its  charge  of 
one  electron  of  negative  electricity  simply  as  an  electron, 
and  to  drop  all  distinction  between  electric  charge  and  the 
vehicle  in  or  on  which  it  is  conveyed.”  Apparently  upon 
this,  which  on  the  face  of  it  is  a pure  assumption,  have  been 
built  up  all  the  somewhat  startling  theories  as  to  electric 
currents,  &c.,  that  have  followed.  Surely  the  acceptance  of 
a scientific  theory  requires  more  substantial  proof  than  this. 
If  we  take  the  case  of  heat,  for  instance,  a heated  body 
flying  through  space  is  not  heat ; why  should  we  be  asked 
to  say  that  an  electrified  body  flying  through  space  is 
electricity  ? 

A careful  study  of  all  that  has  been  written  on  the 
subject  will,  I think,  bring  any  impartial  thinker  to  the 


conclusion  that  nothing  which  has  been  stated  by  the  advo- 
cates of  the  corpuscular  theory  of  electricity  is  inconsistent 
with  a wave  theory  of  electricity. 

We  have  a wave  theory  for  heat  and  light,  which  has 
been  accepted  for  a very  great  many  years.  Electricity  is  as 
easily  converted  into  heat  or  light,  and  the  converse,  as  heat 
is  converted  into  light,  and  the  converse  ; why  should  not 
the  wave  theory  of  heat  and  light  be  extended  to  electricity  ? 

I join  heartily  in  the  appreciative  references  in  your  article 
to  the  splendid  work  which  has  been  done,  particularly 
by  Prof.  Rutherford,  but  one  cannot  help  making  two 
observations  upon  them.  When  dealing  with  such  very 
minute  bodies,  such  very  minute  quantities,  as  those  who 
have  been  working  with  radium  have  handled,  can  they  be 
quite  sure  that  their  measurements  are  correct ; and  also, 
that  they  have  eliminated  all  sources  of  error,  not  only  in 
measurement,  but  that  bear  upon  the  important  question  of 
the  explanation  of  the  phenomena  ? The  other  observation 
is,  while  one  can  sincerely  admire  the  skill  with  which, 
according  to  his  own  account,  Prof.  Rutherford  has  handled 
the  « particle,  one  would  again  remark  that  an  electrically - 
charged  particle  is  not  electricity.  A procession  of  elec- 
trically-charged particles  would  imitate  an  electric  current, 
but  I think  we  should  ask  for  further  evidence  that  they 
actually  constitute  an  electric  current,  and  that  the  pheno- 
mena are  the  same  as  those  produced  by  the  ordinary  working 
currents. 

I think  one  reason  for  the  divergence  which  I venture  to 
think  exists  between  the  views  of  electricity  held  by  what 
are  called  advanced  thinkers,  such  as  the  present  President 
of  the  British  Association  and  his  followers,  and  those  held 
by  practical  electrical  engineers,  is  that  the  advanced  thinkers 
have  come  to  the  study  of  the  question  from  the  induction 
coil,  and  the  Crookes’s  tube  ; the  theory  has  been  built  up 
directly  from  a fact,  which  Crookes  noted  a good  many  years 
ago,  that  the  cathode  rays  carried  electricity  ; while 
practical  electrical  engineers  have  approached  the  study  from 
comparatively  low-tension  electricity.  With  the  advance  of 
electrical  transmission  through  long  distances,  the  practical 
men  are  getting  on  to  the  ground  of  the  advanced  thinkers, 
and  the  work  that  is  being  done  upon  the  corona,  observed 
round  high-tension  transmission  lines,  ought  to  be  of  great 
value  in  helping  to  solve  the  question  “ What  is  electricity  ? ” 

I do  not  know  whether  I am  correct  in  supposing  that 
Sir  Joseph  Thomson,  Sir  Oliver  Lodge,  and  those  who  work 
with  them,  will,  consider  that  practical  electrical  engineers 
have  no  concern  with  advanced  theories,  except  to  accept 
them  when  offered.  If  so,  I would  remind  those  gentlemen 
that  the  practical  engineer  must,  of  necessity,  be  the  final 
and  absolute  judge  of  their  work.  The  theory  of  to-day,  if 
correct,  may  be  the  working  hypothesis  of  to-morrow.  The 
day  has  long  gone  by  when  the  practical  engineer  worked 
from  hand  to  mouth.  The  work  which  Sir  Oliver  Lodge 
and  others  have  done  in  educating  the  engineers  who  have 
come  into  practical  work  during  the  last  25  years,  though  it 
may  not  always  have  been  as  wise  as  some  of  us  would  have 
liked,  has  produced  one  effect,  viz.,  that  the  modern 
engineer  is  also  a scientist  in  the  fullest  sense  of  the  term. 
He  has  not  the  time  to  investigate  problems  in  the  manner 
they  are  investigated  in  a laboratory,  but  he  is  constantly 
thinking  backwards,  referring  every  new  phenomenon  which 
eomes  under  his  notice,  and  they  are  constantly  cropping  up 
in  practical  work,  right  back  to  first  principles.  It  should 
also  be  remembered  that  every  large  firm  has  now  its 
laboratory,  in  which  probably  quite  as  valuable  work  in 
demanding  its  secrets  from  nature  is  done,  as  in  some  of  the 


college  laboratories. 

I trust  that  the  remarks  that  I have  made  will  be  taken 
in  the  sense  in  which  they  are  written.  I do  not  know  if 
Sir  Joseph  Thomson  or  Sir  Oliver  Lodge  sees  the  Electrical 
Review.  If  not,  I trust  that  some  friend  will  point  out 
to  them  the  fact  that  practical  engineers  look  askance  at 
their  theory,  and  ask  that  the  two  gaps  in  the  chain  of 
evidence,  and  particularly  the  one  connecting  the  corpuscle 

with  electricity,  shall  be  filled. 

J SvdiiAv  F.  Walker. 


Bath,  September  6th,  1909. 


[The  answer  to  Mr.  Walker’s  question  regarding  the 
Beparate  existence  of  the  corpuscle,  or  unit  quantity  of  nega- 
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tive  electricity,  is  given  in  Sir  .T.  J.  Thomson’s  address. 
The  whole  of  the  mass  of  the  moving  corpuscle,  it  has  been 
shown,  is  due  to  its  charge ; the  conclusion  seems  unavoidable 
that  the  corpuscle  is  the  charge — unless  our  correspondent 
is  prepared  to  dispute  the  accuracy  of  the  experimental  data. 
There  is  no  suggestion  that  the  a particle  is  electricity  ; it 
appears  to  be  an  atom  of  helium,  carrying  a positive 
charge.— Eds.  E.R.] 


Naval  Voltages. 

A few  lines  in  further  reply  to  “The  Writer  of  the 
Article.  The  summary  of  apparatus  installed  in  a warship, 
as  given  in  my  previous  letter,  was  a general  and  not  a 
specific  one,  and^  would  roughly  apply  to  as  far  back  as  the 
King  Edward  VII  class,  which  earlier  boats  can  hardly  be 
classed  “ the  very  latest  type.”  My  letter  does  not  describe 
the  electrical  installation  as  it  may  be  expected  in  a few  years’ 
time,  but  as  it  is,  and,  generally  speaking,  has  been  for  the 
past  six  years.  100-volt  ships  are  a long  way  in  the  majority, 
not  80,  which  latter  are  rapidly  becoming  the  exceptions. 
Personally,  I should  think  anyone  wishing  to  get  an  idea  of 
naval  electrical  practice,  would  not  choose  much  other  than 
a fairly  modern  ship  to  look  over.  Ships  prior  to  King  Edward 
1 //  class  carried  little  electrical  apparatus,  in  comparison 
with  that  class,  and  later.  Wireless  telegraphy  was  not  in 
use  when  the  80  volts  ruled  as  standard,  but,  as  stated  in  my 
previous  letter,  was  taken  back  to  80-volt  ships. 

In  conclusion,  I am  not  aware  of  having  used  personal 
invective.  Further,  I have  no  desire  to  parade  my  know- 
ledge, but  deem  it  necessary  to  correct  an  article  written  in 
evident  ignorance  of  the  subject,  especially  when  such  article 
makes  light  of  the  ordinary  intelligence  possessed  by  those 
professionally  engaged  in  naval  electrical  matters. 

H.  P.  B. 


Long-range  Electric  Alarm. 

Can  you,  or  any  of  your  readers,  inform  us  if  there  is  an 
electric  alarm  ( n the  market  capable  of  being  heard  over  a 
radius  of  1 mile  ? The  apparatus  would  be  fixed  pn  the 
exterior  of  a building  in  the  centre  of  a town. 


Guildford,  September  6th,  1909. 


Bowden,  Higlett  & Co. 


X-Ray  Tnbes. 

Mr.  Bastian’s  letter  in  your  issue  of  August  27th  is  surely 
written  under  some  misapprehension,  because  I have  never 
heard  it  suggested  that  the  vacuum  in  a Geissler  tube  would 
change  in  any  way  in  the  absence  of  any  leakage  through  the 
walls  of  the  tube. 

1 have  often  sought  some  explanation  of  the  change  in 
vacuum  in  an  X-ray  tube,  and  shall  be  glad  if  Mr.  Bastian, 
or  any  of  your  readers,  can  suggest  something  less  abstruse 
than  that  it  is  due  to  “ionising  action,”  which  latter  is  in 
itself  not  too  well  understood. 

I may  not  specifically  describe  the  apparatus  referred  to 
in  my  last  letter,  but  I may  say  here  that  it  is  designed  to 
contain  a liquid  in  a sealed-glass  vessel,  through  which 
platinum  leading-in  wires  have  been  used  carrying  very 
small  currents — considerably  under  1 ampere. 

My  trouble  is  that  the  liquid  is  very  apt  to  leak  out 
around  these  leadiDg-in  wires,  and  I cannot  understand  why 
there  is  apparently  more  difficulty  in  making  these  seals  than 
there  is  in  making  the  seals  of  an  incandescent  lamp.  The 
apparatus  has  been  made  by  skilled  glass-blowers,  and  the 
trouble  certainly  cannot  be  ascribed  to  careless  work- 
manship. 

Jacey. 


with  fittings  and  Osram  lamps.  All  that  is  left  for  the  con- 
tractor is  a job  worth  a few  shillings  for  fixing,  &c.  How 
long  this  will  be  left  for  him  is  an  open  question,  for  now 
the  thin  end  of  the  wedge  is  inserted  I should  not  be 
surprised  to  learn  any  day  that  they  had  started  a wiring 
branch.  Their  mode  of  business  is  especially  hard  upon 
small  contractors,  men  who,  by  their  persistent  canvassing, 
have  secured  hundreds  of  customers  for  this  company. 
Another  flagrant  case  against  them  is  that  during  last  autumn, 
when  metallic-filament  lamps  and  transformers  were  “ going 
great  guns,”  and  contractors  were  beginning  to  see  plenty 
of  business  ahead,  this  company  sent  a circular  letter  to  their 
customers  advising  them  not  to  alter  their  mode  of  lighting 
as  they  had  proved  it  was  no  saving  (poor  contractor). 
However,  finding  it  did  not  stem  the  tide  much,  in  a couple 
of  months  they  performed  a wonderful  feat,  turning  a 
somersault  and  coming  down  on  the  side  of  the  m,f.  lamp 
and  the  transformer,  canvassing  the  very  clients  whom 
they  had  tried  to  turn  against  them,  and  pushing  their 
transformers  (on  the  hire  system)  for  all  their  worth.  Now, 
Sir,  what  can  be  done  when  a large  company  tries  on  such 
dirty  tricks  ? Verily,  it  looks  rough  on  tallymen  and  hire- 
furnish  people  if  this  company  are  Eet  upon  improving  (?) 
business.  I should  be  pleased  to  learn  the  opinion  of  other 
contractors  who  find,  like  me,  that  they  are  being  hit  by 
this  unfair  competition. 

Putney  Contractor. 


Technical  Classes  in  the  Daytime. 

We  desire  to  advise  those  shift  engineers  who  have 
written  to  you  on  the  subject  of  day  classes,  and  also  those 
who  have  not  written,  but  who  nevertheless  lave  felt 
the  same  need,  that  our  Correspondence  Courses  were 
specially  drawn  up  to  meet  their  requirements.  We  have 
never  claimed  that  tuition  by  correspondence  is  better  than 
oral  tuition  given  by  the  same  teachers,  nor  do  we  claim 
that  a student,  after  taking  one  or  more  of  our  courses,  will 
be  able  to  command  the  salary  of  a managing  director,  but 
we  have  gratifying  evidence  from  our  students  that  our 
lessons  have  been  of  real  service  to  them  in  their  every-day 
work.  Ihere  are  numbers  of  people  engaged  in  the  various 
branches  of  electrical  engineering  who  cannot  attend  either 
day  or  evening  classes,  and  to  all  such  we  shall  be  glad  to 
send  particulars  of  our  Correspondence  Courses  on  receipt  of 
name  and  address. 

The  British  Correspondence  School  of 
Electrical  Engineering:. 

London,  W.C.,  September  7th , 1909. 


NEW  ELECTRICAL  DEVICES,  FITTINGS. 
AND  PLANT. 


A New  Electric  Flasher. 

An  electric  flasher  of  a new  type  has  recently  been  brought  to 
our  notice  by  the  inventor  and  patentee,  Mr.  C.  H.  Jukes-Brown,  of 
76,  Weston  Road,  Strood.  The  arrangement  is  exceedingly  simple, 
and  its  mode  of  operation  can  be  gathered  by  reference  to  the 


A Supply  Company’s  Enterprise. 

I beg  to  briDg  to  your  notice,  and  to  the  notioe  of  the 
electrical  contracting  trade,  the  unfair  methods  that  are  being 
made  use  of  by  the  County  of  London  Electric  Supply  Co., 
Ltd.,  to  cut  up  the  electrical  contractors  in  their  district. 
They  are  not  only  supplying  transformers,  but  their  agents  are 
now  engaged  in  canvassing  private  people  and  shopkeepers 


Fig.  1. — Electric  Flashes. 


diagram  (fig,  1).  If,  consists  essentially  of  a zinc  tube  a,  surrounded 
by  a resistance  coil  b,  which  in  operation  alternately  heats  and 
cools  the  tube,  the  movement  of  which  (due  to  expansion  and  con- 
traction) is  communicated  to  a bell-crank  lever  having  at  one  end 
jaws  carrying  adjustable  screws,  L,  c.  Screw  L has  an  insulated 
point,  while  screw  c is  uninsulated. 
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Between  the  screw  points  is  suspended  a contact  arm  h,  pivoted 
at  o (see  end  view),  and  resting  on  support  o.  This  contact  maker 
carries  a small  ball  rase,  and,  of  course,  lies  in  a plane  at  right 
angles  to  the  diagram,  and  central  with  the  two  screws. 

In  operation  the  oscillatory  movement  of  the  lever  swings  the 
contact  arm  H to  just  beyond  the  middle  position,  when,  the 
balance  being  upset,  it  tilts  over  to  the  opposite  contact,  and  vice 
versa.  The  making  and  breaking  of  these  contacts  successively  com- 
pletes circuits  via  the  resistance  (when  the  lights  go  out),  or  via 
screw  c,  lever  and  wire  r direct  to  the  lamps  for  lighting  them. 
The  to-and-fro  motion  of  the  ball  gives  a quick  make  and  break, 
and  tends  to  keep  pressure  on  the  contacts.  By  adjusting  the 
distance  between  the  screw  points  the  flashing  intervals  can  be 
varied  from  a few  seconds  to  as  many  minutes.  The  device  is  only 
9 in.  long  over  all,  and  the  inventor  suggests  that  its  operation 
alone  would  prove  an  attraction  for  shop  windows. 

A Petrol-Electric  Riveter. 

Somewhat  of  a novelty  in  the  way  of  riveting  machinery  is  the 
Byerson  internal- combustion  riveter,  a self-contained  apparatus 
designed  for  the  use  of  gas  or  liquid  fuel.  The  essential  parts  are 
a cylinder  and  piston,  the  latter  coupled  by  toggle  levers  to  the 
head  of  the  die  ; also  a small  electric  motor  mounted  on  the 
cylinder,  which  drives  a little  carburetting  pump.  To  start 


coil  in  circuit  between  a and  b closes  the  switch,  completing  the 
circuit  between  c and  d through  the  thick-wire  coil,  which  holds 
the  switch  in.  The  lamps  are  then  connected  across  half  the 
transformer  and  the  transformer  across  the  mains,  while  the  fine- 
wire  coil  is  cut  out. 

The  switch  is  built  up  on  an  oiled  slate  slab  and  mounted  in  a 
cast-iron  case  with  glazed  front,  having  porcelain  bushes  for  the 
incoming  leads.  No  special  wiring  arrangements  are  necessary 
with  this  apparatus,  and  it  will  operate  when  a single  16  watt 
metallic-filament  lamp  is  switched  on  or  off.  The  pressure  drop 
over  the  series  coil  is  negligible.  The  apparatus  may  be  employed 
in  conjunction  with  any  of  the  autc -transformers  at  present  on  the 
market.  It  is  claimed  that  the  complete  apparatus  is  very  strong, 
and  not  likely  to  get  out  of  order,  while  it  is  quite  silent  in  work- 
ing and  absolutely  reliable. 

“ Tlierol  ” Electric  Water  Heater. 

Quite  a new  departure  from  the  beaten  track  has  been  made  by 
Messrs.  Spagnoletti,  Ltd.,  of  Goldhawk  Works,  Goldhawk  Road, 
W.,  in  their  electric  water  heater.  When  invited  to  inspect  this 
device  at  the  firm’s  new  West-End  showroom,  we  at  first  regarded 
the  proposition  to  heat  water  with  electricity  as  one  of  those 
luxuries  reserved  for  the  very  rich,  for  the  high  specific  heat  of 


Fig.  2.— The  Everson  Riveter. 


the  machine  the  operating  lever  is  thrown  over,  switching  in  the 
motor,  which  pumps  a carburetted  charge  into  the  cylinder,  forcing 
the  piston  forward  and  causing  the  die  head  to  descend  on  to  the 
rivet.  This  arrests  the  motion  of  the  piston,  causing  the  pressure 
to  rise  in  the  cylinder,  and  operates  an  automatic  device  which 
cuts  out  the  motor  and  at  the  same  time  ignites  the  cylinder  charge, 
thus  closing  the  rivet  head.  The  reversal  of  the  operating  lever 
opens  an  exhaust  valve,  allowing  the  burnt  gases  to  escape,  the  piston 
being  returned  to  the  head  of  the  cylinder  by  means  of  a spring  in 
the  toggle  mechanism. 

The  machine  is  shown  in  fig.  2 ; it  is  very  portable,  and  its  action 
is  so  rapid  that  rivets  are  driven  at  their  full  heat. 

An  auxiliary  control  lever  is  provided,  by  means  of  which  the 
cylinder  charge  and  resultant  pressure  on  the  die  can  be  regulated 
to  suit  the  condition  of  the  rivet,  thus  doing  away  with  the 
necessity  for  uniform  heating  of  the  rivets. 

The  machine  will  drive  4,000  2-iQ-  rivets  per  gallon  of  petrol. 

Auto-Transformer  Switch. 

We  have  received  particulars  of  their  automatic  auto-transformer 
switch  from  Messrs.  D.  Bcbr  & Son,  85,  Gracechurch  Street,  E.C., 


Fig.  3.— Bcbb  Automatic  Switch. 


who  are  sole  agents  for  this  device.  Its  mode  of  action  is  shown 
by  the  diagram  here  given ; when  all  lamps  are  off,  the  switch  is 
opened  by  gravity,  but  when  a lamp  is  switched  on,  the  fine  wire 


Fig.  4. — “Thebol”  Heater  in  Bathroom. 


water  entails  a consumption  of  energy  which,  unles3  paid  for  at  a 
very  low  rate,  renders  the  cost  exorbitant.  Messrs.  Spagnoletti’s 
proposal,  however,  was  found  to  provide  a novel  and  original 


Fig.  5.— Sectional  Elevation  and  Plan  oe  "Thebol”  Heateb, 

solution  of  this  difficulty.  In  brief,  the  apparatus  consists  of  a 
block  of  cast-iron,  which  is  heated  up  by  a small  but  continuous 
electric  current,  thus  storing  energy.  When  the  water  is  drawn  off 
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it  is  heated  while  passing  through  the  hot  block,  the  temperature 
of  the  outflow  being  regulated  by  a special  mixing  valve. 

Fig.  4 shows  the  complete  apparatus  installed  in  a bathroom, 
tig.  5 gives  a plan  and  section  of  the  heater,  and  fig.  6 shows  the 


balance.  The  case  of  the  lamp  is  dark  green,  with  a polished 
copper  spinning,  giving  the  lamp  a well-finished  appearance.  The 
case  is  also  practically  airtight,  rendering  it  specially  useful  for 
duBty  positions.  It  is  well  adapted  for  hiring-out  purposes. 


Fig.  6. — Section  of  Mixing  Valve,  and  Dial, 


Fig.  7. — D.G.  Enclosed  Arc  Lamp. 


construction  of  the  mixing  valve.  The  heater  consists  of  a block  of 
iron  weighing  about  2 cwt.  (25-gallon  size)  cast  round  and  upon  a 
spiral  tube,  through  which  the  water  flows.  A cavity  in  the  top  of 
the  block  receives  the  heating  element,  which  absorbs  200  watts 
continuously,  and  the  whole  is  surrounded  by  a thick  layer  of  heat- 
insulating  material,  consisting  mainly  of  magnesia.  As  an  econo- 
miser, or  “ feed-water  heater,”  an  outer  tank  is  provided,  through 
which  the  water  passes  before  entering  the  spiral,  and  this  again  is 
heavily  lagged,  while  a polished  copper  case  further  retards  radia- 
tion. When  no  water  is  drawn  off.  the  temperature  of  the  iron 
block  may  reach  a maximum  of  500°  F.,  at  which  temperature  the 
radiation  losses  equal  the  input ; thus  the  block  and  heating  element 
can  never  attain  a dangerous  temperature,  and  the  outer  case 
remains  only  moderately  warm. 

As  water  passing  through  the  block  necessarily  becomes  super- 
heated steam,  the  mixing  valve  is  an  essential  feature  of  the  system, 
and  the  inventors  found  it  necessary  to  devise  a new  pattern  to 
satisfy  their  requirements.  As  shown,  this  consists  of  a hollow 
plug  working  in  a conical  seat,  having  three  inlet  apertures,  con- 
nected respeotively  with  the  cold,  the  luke-warm  (economiser)  and 
the  hot  supply  pipes.  A pointer  attached  to  the  plug  indicates  five 
stages  on  a dial,  from  “off”  to  “ boiling,”  which  insensibly  merge 
into  one  another,  so  that  the  temperature  of  the  water  is  under 
perfect  control.  To  ensure  thorough  mixture  of  the  hot  and  cold 
supplies,  a difficult  but  essential  condition,  the  incoming  streams 
are  made  to  pass  into  a perforated  tube  and  out  again  by  other 
perforations  in  the  apex  of  the  plug,  with  the  result  that  effectual 
mixture  iB  obtained. 

It  is  pointed  out  by  the  makers  that  as  the  input  to  this  device 
is  constant,  the  current  need  not  be  put  through  a meter,  and  it 
possesses  a load  factor  of  100  per  cent.,  so  that  central- station 
authorities  should  welcome  it  as  a consuming  device  ; further,  it 
may  be  cut  off  during  peak  hours,  without  much  affecting  the  hot-water 
supply,  thus  further  cheapening  the  cost  of  generating  the  energy 
used,  or  it  may  be  connected  with  a cooking  circuit  in  such  a wsy 
that  current  is  diverted  from  one  to  the  other  as  required,  keeping 
the  load  constant.  Suppliers,  therefore,  may  justly  be  'asked  to 
charge  even  less  than  Id.  per  unit  thus  used  for  heating  water.  As 
regards  the  performance  of  the  apparatus  from  the  consumer’s 
point  of  view,  the  200-watt  size  heats  25  gallons  of  water  per  day 
from  50°  to  110°  F„  a larger  quantity  to  a lower  temperature,  or  a 
smaller  quantity— 9 gallons— to  boiling  point,  according  to  the 
mixture  effected  by  the  valve.  Greater  quantities  can  be  drawn  off 
in  one  day,  up  to  a maximum  of  about  37  gallons  at  110°  or 
14  gallons  at  boiling  point ; but  then  the  quantity  available  next 
day  will  be  correspondingly  reduced.  The  heater  can  give  its 
full  output  after  one  day’s  continuous  storage  of  energy.  Owing  to 
the  system  of  lagging  adopted,  an  efficiency  of  over  90  per  cent,  is 
claimed,  with  an  average  wait  of  8 hours  bstween  draw-offs.  The 
200-watt  (No.  1)  Therol  heater  measures  about  2 ft.  each  way  • 
other  sizes  are  in  course  of  preparation.  J ’ 

On  a schedule  of  £1  per  kilowatt  per  quarter  plus  ^d.  per  unit- 
a scale  actually  quoted  by  a number  of  stations— the  cost  of  enerev 
would  average  0 Old.  per  unit,  or  a total  of  £4  9j.  Id.  per  annum 
for  55  gallons  of  hot  water  per  day,  and  this  is  said  to  be  equiva- 
lent to  gas  at  3s.  per  thousand  cubic  feet.  The  " Therol  ” system  is 
described  in  admirably  compiled  pamphlets  issued  by  the  company 
and  is  worthy  of  the  close  attention  of  station  managers.  ’ 


JM).  Enclosed  Arc  Lamp. 

Messrs.  Drake  & Gorham,  Ltd.,  of  66,  Victoria  Street,  8.W., 
are  placing  on  the  market  a sinvle-enclosure  lamp  of  their  own 
registered  design,  as  shown  in  fig.  7.  This  is  of  the  shuntless  type, 
fitted  with  a patented  device  to  prevent  the  lamp  burning  out  of 


1 he  firm  s price  list  No.  148,  a copy  of  which  has  been  sent  to  us, 
gives  details  of  several  of  the  leading  makes  of  flame  lamps. 

Spiral  Self-Centring  Chucks. 

Me.  Charles  Taylor,  of  Bartholomew  Street,  Birmingham,  has 
Be?v.  ..L.8  Par^cu^ars  his  patent  chucks,  which  are  usually  made 
with  three  jaws.  He  has  also  brought  out  a four-jaw  chuck,  which  we 
illustrate  in  fig.  8,  and  for  which  the  following  advantages  are 
claimed  as  compared  with  the  three-jaw  patt?m: — It  is  well 
adapted  for  holding  square  or  octagon  bars,  castings,  &c. ; it  is  far 


Fig.  8.— Taylor  Patent  Spiral  Self-Centring  Chuck 
with  Four  Jaws. 

more  efficient  for  very  heavy  work  on  round  bars  that  are  practically 
true,  such  as  drawn  steel,  because  the  tendency  of  the  bar  under  a 
heavy  cut  in  a three-jaw  chuck  is  to  wedge  itself  sideways  between 
the  jaws,  putting  great  stress  upon  them  and  loosening  the  grip. 
The  four-jaw  chuck  is  free  from  these  objections,  and  has  an  equally 
firm  initial  grip. 


A SIMPLE  METHOD  OF  LOADING  A 
TRANSFORMER. 

Several  methods  of  testing  transformers  under  full  load  con- 
ditions, without  the  use  of  load  resistances  or  the  expenditure  of 
the  energy  corresponding  to  the  full-load  output,  are  in  use,  but 
most  of  them  involve  the  use  of  a second  similar  transformer,  or 
at  least  of  some  form  of  auxiliary  transformer.  It  is,  however, 
possible,  as  is  pointed  out  by  Dr.  Benischke  in  E,  & M.  for  July  4th, 
to  test  a single  transformer  in  this  differential  way  without  the  use 
of  auxiliary  apparatus,  provided  that  one  of  the  windings  can  be 
split  up  into  two  approximately  equal  parts.  This  can  be  done  in 
most  transformers  without  trouble.  If  the  two  parts  have  exactly 
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equal  numbers  of  turns,  and  are  connected  together  at  both  ends 
in  such  a way  that  their  induced  voltages  oppose  one  another,  they 
will  each  set  up  the  normal  voltage,  but  no  current  will  circulate 
in  them.  If,  however,  one  number  of  turns  is  slightly  in  excess  of 
the  other,  a current  will  circulate  round  the  closed  circuit,  of  suffi- 
cient amount  to  dissipate  this  excess  voltage  by  combined  resist- 
ance and  inductive  drop.  The  necessary  excess  of  voltage  required 
to  cause  the  normal  full  load  current  to  circulate  can  be  readily 
obtained  by  winding  a few  additional  turns  on  one  of  the  limbs  or 
on  the  yokes,  or,  if  tappings  are  available,  a few  of  the  turns  of  one 
limb  can  be  omitted. 

The  connections  are  shown  diagrammatically  in  fig.  1.  The 
number  of  auxiliary  turns  should  be  sufficient  to  give  a voltage 
equal  to  the  short-circuit  voltage  of  the  transformer,  and  then  the 
correct  full  load  current  will  circulate  in  the  secondary.  At  the 


Primary 

Winding 


Secondary 

Winding 


A miliary 
Winding 

Fig.  1. 

same  time,  since  the  normal  supply  voltage  will  be  applied  to  the 
primary,  the  transformer  will  be  working  under  normal  flux  con- 
ditions. The  whole  of  the  losses,  and  only  the  losses,  are  supplied 
through  the  primary,  so  that  its  current  ip,  of  course,  low,  and 
depends  only  on  the  amount  of  the  losses  in  copper  and  iron,  and 
on  the  leakage  flux  of  the  transformers.  The  conditions  during  the 
test  are,  therefore,  not  the  normal  full  load  ones,  since  the  primary 
copper  losses  are  practically  those  corresponding  to  the  no  load 
instead  of  the  full  load  current.  This  detracts  from  the  value  of 
the  method  for  temperature  tests.  The  slight  extra  loss  in  the 
auxiliary  turns  is  not  usually  appreciable.  The  method  is  applicable 
to  both  single-phase  and  multiphase  transformers. 


EARTHING  THE  “ NEUTRAL  ” OF  THREE- 
WIRE  SYSTEMS. 

[communicated.] 

The  question  concerning  the  extent  to  which  the  middle 
wire  of  a three-wire  system  should  be  earthed  has  been  much 
discussed,  and  very  different  opinions  on  the  matter  are  still 
prevalent.  There  can  be  little  doubt  that  the  main  should 
be  earthed  to  some  extent,  but  beyond  this  bare  principle  there 
are  many  alternatives  and  difficulties.  The  Board  of  Trade 
regulations  in  this  country  are  that  the  middle  wire  of  every 
three-wire  system  shall  be  earthed  at  the  generating  station 
and  efficiently  insulated  over  the  rest  of  its  length.  As  is 
shown  below,  either  such  earthing,  or  complete  earthing, 
over  the  whole  length  of  the  main  is  necessary.  If  the  earth 
at  the  generating  station  be  through  an  appreciable  resist- 
ance, as  is  advisable  for  reasons  mentioned  later,  this  earth 
should  be  the  only  one  on  the  main,  which  should 
be  carefully  insulated  at  all  other  points.  If,  how- 
ever, a very  low  resistance  earth  be  preferred, 
then  the  main  should  be  earthed  throughout  its  length, 
a number  of  local  earths  being  undesirable.  A permanent 
very  low  resistance  earth  is  open  to  objections,  and  below  is 
mentioned  a system  of  earthing  which  combines  the  advan- 
tages of  “ dead  ” earthing  and  of  earthing  through  resist- 
ance, providing  due  care  be  taken  to  maintain  the  insulation 
of  the  neutral  conductor. 

The  main  object  of  earthing  the  neutral  is  to  prevent  the 
negative  outer  conductor  from  gradually  assuming  earth 
potential  by  electric  osmosis,  and  so  forcing  the  positive 
outer  to  400  or  500  volts  above  earth.  Not  only  would  the 
insulation  be  unduly  strained  in  the  latter  eventuality,  but 
also  the  B.  of  T.  regulation,  that  no  part  of  a three-wire 
lighting  system  shall  be  more  than  250  volts  above  earth, 
would  be  violated.  It  is,  however,  to  be  Doted  in  passing 
that  the  St.  Pancras  three-wire  system  ran  for  about  1 3 
years  with  an  unearthed  neutral  to  which  do  fire  or  accident 
of  any  sort  was  attributable-. ...  The  B.  of  T.  has.  since 
insisted  on  its  regulations,  in  the  matter  being  observed  in 
this,  the  only  notable  instance  of  their  disregard  of  which 
the  writer  is  aware. 


The  middle  wire  of  a three-wire  system  should  never  be 
capable  of  other  than  intentional  interruption — i.e .,  a switch 
should  be  placed  at  the  central  station  or  sub-station  to 
allow  of  the  disconnecting  of  the  neutral  from  earth  for 
testing  purposes,  but  it  should  be  impossible  for  the  middle 
wire  circuit  to  be  opened  at  any  part  of  its  length  by  fuses  or 
cut-outs  (though  in  certain  cases  these  may  be  used  and 
shunted  by  resistances  which  provide  alternative  paths  on 
the  operation  of  the  fuse  or  circuit  breaker).  Further,  the 
middle  wire3  of  various  distributing  sections  of  feeder  should 
be  thoroughly  interconnected,  the  outer  mains  being  isolated, 
section  to  section,  in  the  usual  way.  The  necessity  for  the 
observance  of  these  rules  will  be  readily  understood.  The 
middle  wire  of  a three-wire  system  is  a “ balancing  ” con- 
ductor, and  any  interruption  of  its  continuity  will  allow  the 
pressure  balance  of  the  system  to  be  disturbed  unless  (which 
rarely  happens)  the  load  on  the  two  sides  is  equal.  Though 
complete  interruption  of  the  middle  wire  or  the  occurrence 
of  any  very  heavy  current  flow  through  it,  such 
as  would  be  caused  by  a fault  on  either  of  the  outers, 
is  undesirable  on  the  above  grounds,  yet,  allowing  the 
heavy  current  to  flow  uninterruptedly  till  the  fault  is 
isolated,  is  liable  to  cause  serious  damage  to  the  cable  sheath 
and  insulation  near  the  point  of  entrance  of  the  current. 
Hence  the  most  satisfactory  form  of  earth  connection,  where 
the  middle  wire  is  well  insulated  except  at  the  station  earth- 
ing point,  is  that  shown  in  fig.  1.  A suitable  resistance, 
usually  a bank  of  lamps  in  parallel,  capable  of  carrying  10 
to  15  amperes  at  the  normal  pressure  between  either  outer 
and  the  neutral,  is  shunted  across  a fuse  and  switch  as 


shown.  The  fuse  f may,  in  such  a case,  be  of  50  amperes 
capacity  ; the  switch  s is  necessary  to  enable  safe  renewal  of 
the  fuse  ; an  isolation  switch  should  be  provided  for  use 
when  testing  the  neutral. 

On  the  occurrence  of  a fault  to  earth  on  either  outer,  the 
current  via  f s rises,  and,  on  its  exceeding  50  amperes, 
F blows.  The  current  flowing  is  theD  diverted  via  L,  being 
thereby  so  reduced  as  to  avert  what  might  possibly  have 
resulted  in  a station  shut  down  and,  at  any  rate,  minimising 
the  damage  due  to  the  fault.  The  damage  done  is,  of 
course,  considerably  greater  than  it  would  be  were  the 
neutral  entirely  disconnected  by  the  opening  of  f,  but 
the  advantage  of  retaining  an  earth  connection,  though 
of  higher  resistance  than  initially,  is  as  follows:  Directly 
the  fault  is  removed  by  the  opening  of  the  fuse,  cut-out  or 
switch  controlling  it,  the  middle  wire,  being  still  earthed, 
will  almost  restore  the  normal  potential  and  potential 
difference  conditions.  Otherwise,  the  entire  disconnection 
of  the  neutral  by  the  failure  of  f would  permit  the  fu 
normal  p.d.  between  the  outers  (400  to  500  volts)  to  exis 
between  the  sound  “ outer  ” and  earth  after  the  isolation  of 
the  fault  and  pending  the  replacement  of  F.  By  employing 
such  a shunt  path  L,  greater  convenience  of  working  is 
obtained.  Intermittent  faults  constitute  a great  nuisance  if 
their  occurrence  always  involves  the  manual  replacement  of 
a switch  before  the  middle  wire  can  again  become  fully 
operative  as  a balancer.  In  the  latter  case,  a heavier  cut- 
out current  would  have  to  be  allowed  than  in  the  arrange- 
ment of  fig.  1,  to  prevent  too. frequent  operation  of.,  the 
safety  device’s.,  OwiDg  To : the.  detrimental  effect  „of,  .hpayy 
earth  currents,.  this_  is  a serious  disadvantage.  It  mpy  sgme- 
imes  be  advisable  to  ifit'ert  quite  a small' resistance- r in 
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series  with  both  branches  (l  and  f,  s),  but  in  general  the 
“ dead  ” earth  via  f,  s is  preferable  for  normal  working,  L 
being  cut  in  automatically  Bhould  the  earth  current  assume 
values  likely  to  damage  the  cable  sheathing,  &c.,  at  the 
point  of  its  inflow.  The  total  resistance  of  the  path  r , f,  s 
to  e should  not  exceed  1^  to  2 ohms. 

Where  three-core  concentric  cables  are  employed,  the 
outer  being,  of  course,  the  neutral,  it  is  usual  to  earth  the 
station  end  of  the  middle  wire  as  above,  thoroughly  main- 
taining its  insulation  at  all  other  points.  As  an  alternative 
it  has  been  recommended  to  lay  the  cable  with  the  outer 
conductor,  covered  with  a lead  sheath,  to  protect  the  copper 
from  corrosion,  but  in  direct  electrical  contact  with  the 
earth  throughout  its  length  (either  literally,  or  in  effect,  by 
very  frequent  bonding). 

The  only  objection  to  this  course  is  the  possibility  of  very 
heavy  earth  currents  flowing  on  the  occurrence  of  a fault  on 
the  outers,  the  heavy  current  damaging  both  the  cables 
between  which  it  flows,  as  well  as  any  other  cable  near. 

Where  metal -sheathed  cables  are  employed,  they  should  be 
thoroughly  inter-bonded,  and  bonded  to  water  pipes  at 
frequent  intervals,  so  as  to  ensure  metallic  paths  between  all 
possible  failures  of  insulation. 

In  this  way  the  prolonged  flow  of  small  “ fault  ” currents, 
capable  of  doing  a deal  of  damage  before  their  detection,  is 
avoided.  All  faults,  as  a result  of  the  metallic  paths  between 
them,  develop  into  “ clean,”  easily-localised  breakdowns. 

If  the  middle  wire  be  insulated  at  all,  it  must  be  insulated 
thoroughly.  Otherwise,  owing  to  the  earthing  resistance  r 
at  the  station  (if  any),  and  the  resistance  of  the  cable  itself 
between  the  station  and  any  particular  fault,  the  potential  of 
the  neutral  at  faulty  spots  in  its  insulation  will  be  above 
that  of  the  earth,  and  hence  earth  currents  will  flow  from 
them. 

This  statement  only  holds  absolutely  if  the  current  in  the 
middle  wire  is  the  same  at  every  point  ; local  equalising 
currents  may  set  up  potential  gradients  more  or  less  accent- 
uating or  annulling  the  p.d.  produced,  as  above  ; in  general, 
a p.d.  + or  — will  exist  at  every  fault  on  the  neutral  main, 
and  hence  leakage  currents  will  flow.  These  leakage  currents, 
besides  the  electrolytic  damage  they  cause,  have  been  known 
to  char,  and  even  fire,  the  insulation,  and  melt  the  sheath- 
ing. Again,  between  two  such  faults  in  the  “ neutral  ” 
insulation,  leakage  currents  may  flow,  the  available  p.d. 
being  the  net  voltage  drop  in  the  intermediate  length  of 
cable,  and  the  path  frequently  taken  by  the  current  being  the 
sheaths  of  adjacent  cables.  Electrolytic,  or  worse,  damage 
again  ensues. 

The  extreme  importance  of  thoroughly  insulating  the 
middle  wire  and  of  bonding  all  sheathed  cables  together  and 
to  earth  at  close  intervals  cannot  be  too  strongly  insisted  on. 

If  the  middle  wire  is  not  thoroughly  insulated  through- 
out, except  at  the  station  earthing  point,  it  should  be 
nowhere  insulated,  being  laid  bare  and  completely  earthed  ; 
the  objection  to  this  course  has  been  given. 

A “ short  ” or  very  heavy  load  on  one  side  of  a three- 
wire  system  tends  to  raise  the  pressure  across  the  other  side, 
and  to  minimise  this  tendency  the  third  wire  should  have  as 
low  a resistance  as  possible.  This  is  secured,  with  minimum 
expenditure  of  copper,  by  solidly  inter-connecting  the  third 
wires  of  all  distributing  sections.  This  will  in  any  case  be 
performed,  to  some  extent,  by  the  earth  itself,  but  a definite 
metallic  connection  gives  the  lowest  resistance. 

However  low  the  current  in  the  middle  wire  may  appear 
at  the  station  as  read  by  a (fig.  1),  this  current  varies  from 
point  to  point  along  the  neutral,  and  some  sections  of  the 
conductor  may  temporarily  carry  very  heavy  equalising 
currents.  For  this  reason  no  part  of  the  neutral  should  be 
fitted  with  fuses,  and  it  is  a good  plan,  desirable  also  for 
other  reasons,  to  fit  all  the  consumers’  switches  and  fuses 
on  the  outer  mains,  leaving  the  neutral  quite  clear,  and 
hence  always  at,  or  only  a few  volts  above,  earth  potential. 

The  middle  wire  insulation  should  be  very  frequently 
tested,  and  must  be  kept  at  a high  value  for  the  reasons 
already  cited.  Where  this  main  is  intentionally  earthed  at 
the  station,  there  is  a great  tendency  to  ignore  this  precau- 
tion, all  faults  and  the  damage  due  to  them  being,  in  con- 
sequence, rapidly  aggravated.  Besides  the  deleterious 
effects  of  such  faults  as  regards  electrolysis  and  heating, 
thfcy  inevitably  lead  to  attraction  or  repulsion  of  moisture  by 


electric  osmosis.  In  the  first  case,  the  fault  is  aggravated  ; 
in  the  second,  weak  spots  in  adjacent  cables  are  fed  with 
moisture.  Concentric  cables  with  neutral  outers  are,  on 
developing  a fault  in  the  latter,  protected  from  the  rapid 
formation  of  faults  to  the  inner  cores  by  osmotic  repulsion 
of  moisture  from  the  second  conductor,  which  is  usually 
made  the  positive  “ outer  ” for  this  reason. 

Owing  to  the  very  variable  magnitude  of  the  “ neutral  ” 
current,  any  ammeter  used  in  this  conductor,  and  such  is 
highly  desirable  as  indicating  the  state  of  balance  of  the 
system  and  the  existence  of  faults  on  the  outers,  must  be 
of  wide  range.  To  secure  this  conveniently  and  with  reason- 
able accuracy  throughout  the  scale,  A should  be  a low  current 
instrument  shunted  across  a universal  shunt  of  suitable 
ranges.  The  instrument  is  normally  left  across  the  lowest 
resistance  shunt  for  safety. 

Calculations  regarding  Neutral  Earthing  Conductors. — 

The  chief  of  these  concern  (a)  the  cross-section  to  be  allowed 
in  the  earth  wires  ; ( l> ) the  resistance  to  be  included  in  the 
earth  circuit. 

(a)  Cross-Section  of  Earth  Conductors. — This  area  is 
naturally  proportioned  to  the  maximum  current  that  is  likely 
to  flow.  Assuming  this  current  on  a liberal  basis  a section 
of  not  less  than  0*00155  sq.  in.  (1  mm2)  should  be  allowed 
per  10  amperes  to  be  carried.  This,  the  v.d.e.  rule,  corres- 
ponds to  a current  density  of  6,460  amperes  per  sq.  in., 
which  is  permissible  only  if  the  currents  producing  it  are 
very  intermittent  and  far  above  the  normal.  A minimum 
section  of  0 0248  sq.  in.  (16  mm2)  should  be  used  in  any 
case.  On  the  above  basis,  this  suffices  for  maximum  earth 
currents  up  to  160  amperes.  The  earth  wire  must  be  pro- 
tected against  mechanical  and  chemical  injury,  and  is  con- 
nected to  a suitable  earth  plate  or  grid  of  any  recognised 
design,  size  and  method  of  installation. 

(J>)  Resistance  to  he  included  in  the  Earth  Circuit. — The 
desirability  of  some  resistance  in  the  earthing  circuit,  even 
though,  in  some  cases,  it  may  cause  greater  damage  at  a fault 
than  would  occur  were  the  middle  wire  completely  discon- 
nected by  the  blowing  of  the  fuse,  has  already  been  explained. 
The  magnitude  of  the  allowable  _earthing  resistance  is  not 
specified  by  the  B.  of  T.  regulations,  but  it  is  generally  con- 
venient to  employ  a permanent  resistance  r (fig.  1)  of  H to 
2 ohms  in  addition  to  any  greater  resistance  which  may  be 
arranged  to  come  into  circuit  on  tie  blowing  of  a fuse 
(see  fig.  1).  The  exact  magnitude  of  the  latter  emergency 
resistance  cannot  be  specified  here.  Rough  proposals 
regarding  it  have  already  been  made.  The  higher  it  is, 
the  less  will  be  the  damage  done  at  and  near  the  fault  aftrr 
the  opening  of  the  direct  earthing  path  f,  s — the  employ- 
ment of  a considerable  resistance  prevents  any  possibility  ( f 


the  damaged  section  being  exposed  to  excessive  currents 
before  isolation  or  during  localisation.  Too  high  a resistance 
is,  however,  undesirable  as  detracting  from  the  potential 
balancing  effect  of  the  neutral  on  the  occurrence  of  a fault 
(see  Table  1).  The  design  of  the  earthing  resistance  as 
regards  temperature  rise  will  seldom  offer  difficulties  owing 
to  the  extreme  intermittence  of  its  service.  As  already 
mentioned,  a bank  of  lamps  grouped  in  parallel  to  carry 
10-20  amperes  at  half  the  voltage  between  outers,  forms  a 
suitable  and  conveniently  erected  resistance.  The  fact  that 
such  a resistance  automatically  announces  its  coming  into 
circuit,  is  of  minor  importance,  other  signals  of  a breakdown 
on  an  outer  not  being  wanting. 

The  exact  magnitude  of  the  permanent  resistance  r in  tbe 
earth  circuit  (fig.  1)  is  of  considerable  importance,  since  this 
determines  by  how  much  the  neutral  conductor  exceeds  earth 
potential  under  normal  conditions.  To  determine  the 
potentials  of  the  various  conductors  of  a three-wire  system, 
the  following  method  may  be  used.  Referring  to  fig.  2, 
let — 
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p = resistance  of  faults  from  the  positive  outer 
to  earth  ; 

m = resistance  of  neutral  earthing  circuit ; 
n = resistance  of  faults  from  the  negative  outer 
to  earth. 

Farther,  let  p.d.  between  outers  = 2 v,  and  the  potential 
of  n = r.  Then — 


cp 

Cm 

Cn 


2 V.+  v 
J> 

V + V 


in 

v 

n j 


...  (1) 


and,  by  Kirchoff’s  network  laws,  the  algebraic  sum  of  these 
three  currents  must  always  equal  zero,  i.e. — 


- 1L±J-  + v + il  + -L  = 0,  (2) 

p m n 

a relationship  which  gives  v ; v,p,  m and  n being  known. 

As  a particular  example  is  assumed  a three-wire  system, 
with  460  volts  between  the  outers,  a fault  of  40  ohms  on  the 
positive,  and  of  35  ohms  on  the  negative  outer  (exceptional, 


Fig.  3. 


of  course).  These  faults  are  assumed  constant,  but  the 
effective  resistance  in  the  earthing  wire  (=  r + all  contact 
and  conductor  resistances)  is  assumed  to  vary  from  0 to  120 
ohms,  the  potential  and  earth  current  distribution  then  being 
as  in  the  following  Table,  these  values  being  calculated  from 
equations  (1)  and  (2)  : — 


Ohms. 

V 

volts. 

c 

amperes. 

(230  + v) 
vnlts. 

C 

amperes. 

(460  + v ) 
volts. 

Cp 

amperes. 

0 

-230  00 

6 56 

0-00 

0 810 

+ 230  0 

575 

5 

-22676 

6-48 

+ 3 24 

0 648 

+ 233  5 

582 

10 

-22450 

6-42 

+ 5 50 

0 550 

+ 2350 

5 88 

20 

-22200 

6-345 

+ 8 00 

0 400 

+ 237  0 

5 92 

30 

-220  00 

6 29 

+ 10  00 

0330 

+ 240-0 

600 

50 

-218  80 

6-25 

+ 11-20 

0-224 

+ 2410 

6 02 

70 

-218  00 

623 

+ 12  00 

0171 

+ 242-0 

6-05 

90 

-217  30 

620 

+ 12  70 

0141 

+ 242-7 

6 07 

120 

-21650 

619 

+ 13-50 

0 1125 

+ 243  5 

6-09 

CO 

-214  50 

613 

+ 1550 

Nil 

+ 245-5 

613 

It  will  be  seen  that  the  higher  r the  higher  the  potential 
of  the  neutral  above  earth,  and  hence  the  greater  the 
tendency  to  electrolytic  and  other  damage  via  faults  on  the 
neutral  as  already  explained.  Also,  the  higher  r the  greater 
the  strain  placed  on  the  less  faulty  outer, -and  as  a conse- 
quence the  greater  the  leakage  current  from  the  latter. 
This  usually  results  in  rapid  aggravation  of  the  fault  till  it 
becomes  worse  than  that  on  the  other  outer  : the  latter  fault 
then  becomes  subject  to  increase,  and  the  net  result  is  a 
rapid  extension  of  both  faults  if  not  immediately  isolated. 

This  tendency  is  the  greater,  the  greater  r,  hence  it  is  that 
the  latter  is  only  a few  ohms  as  a rule  : H to  2 ohms 


suffices  for  the  permanent  resistance  (r  + leads)  and 

to  — J—  ohms  being  suitable  for  the  emergency  resistance 

(fig.  1),  where  v = half  voltage  between  outers. 

In  figs.  3 and  4 are  represented  graphically  the  results  of 
the  table.  The  remarks  already  made  concerning  the  effect 


of  rising  r are  excellently  illustrated  by  these  curves.  The 
tendency  of  the  potential  of  the  neutral  and  the  leakage 
currents  from  the  outers  to  become  asymptotic  to  lines 
representing  their  values  when  r — oo,  is  clearly  shown. 


It  is  evident  that,  once  r exceeds  quite  small  values,  in- 
creasing it  further  has  little  effect  on  the  probable  deleterious 
effects  ensuing. 

.i  ■ . S.  — ■■  — , 


BUSINESS  NOTES. 


Busy  Installation  Contractors. — The  following  very 

imposing  list  of  installations  represents  work  which,  with  other 
smaller  contracts,  is  at  present  engaging  the  attention  of  Messrs. 
Duncan  Watson  & Oo. : — 

King’s  College  Hospital,  Denmark  Hill.— Wiring,  underground  mains,  and 
fittings. 

Maytham  Hall,  Kent,  for  Mr.  H.  J.  Tennant,  M.P.— Complete  power 
scheme,  with  plant,  ■ electric  lifts,  wiring,  electric  bells,  telephones, 
fittings  and  refrigerating  plant. 

Ovingdean  Hall,  Sussex.— Complete  plant,  direct-coupled  petroleum  set, 
wiring  and  fittings. 

The  Oaks,  Sunningdale,  Berks,  for  Mr.  H.  Batty-Smith.— Complete  plant, 
wiring  and  fittings. 

“Charters,”  Ascot. -Complete  plant,  including  direct-coupled  set,  storage 
battery,  wiring  and  fittings. 

Sunningdale  School,  Sunningdale,  Ascot. --Wiring  and  fittings,  underground 
cables. 

Ashurst  Lodge,  Sunningbill,  Berks,  for  General  Blundell.— Wiring,  fittings 
and  underground  cable. 

“ Gilmuire,”  South  Ascot,  for  Hon.  Lady  Ponsonby.— Electric  light  wiring, 
fittings  and  underground  cable. 

Large  showroom  and  warehouse  in  London  Wall.— Wiring,  fittings  and 
transformers. 

Large  block  of  mansions  in  Maida  Vale.— Complete  wiring. 

Large  manufacturing  works  in  Northampton. — Electric  installation  in 
connection  with  suction  gas  plant,  switchboard  and  accessories. 

Manor  House,  Haslemere.— Reconstructing  installation,  wiring  and  fittings. 
St.  Mark’s  Church,  Hamilton  Terrace. — Re-wiring  and  fittings. 

37,  Hamilton  Terrace.— Wiring  and  fittings. 

Crolton  Lodge, Orpington,  Kent.—  New  storage  battery,  general  overhauling 
of  installation. 

62,  Finchley  Road.— Electric  light  fittings,  storage  battery  and  plant. 

New  building,  180,  New  Bond  Street. — Complete  wiring  throughout. 

New  Radium  Institute.— Electric  lighting  and  bells. 

Trade  Announcements.  — The  New  Brotherton 

Tube  Co.,  Ltd.,  of  Excelsior  Works,  Commercial  Road,  Wolver- 
hampton, inform  us  that,  by  licence  from  the  Board  of  Trade,  they  have 
altered  the  style  of  their  firm  to  that  of  “ Brotherton  Tubes  and 
Conduits,  Ltd.,”  which  name  has  been  duly  registered  with  the 
Registrar  of  Joint  Stock  Companies.  The  trade  are  requested  to 
take  note  of  the  alteration  for  future  correspondence  and 
business. 

Messrs.  Tetley  & Co.,  of  Salford,  have  appointed  Mr.  S. 
Mansel  Jones,  of  7 and  8,  Western  Mail  Chambers,  Cardiff,  and 
63,  Wind  Street,  Swansea,  as  their  sole  representative  for  Cardiff 
and  South  Wales ; a stock  of  their  standard  manufactures  will  be 
held  at  each  depot. 

Messrs.  J.  & H.  Grevener  have  appointed  Mr.  SandysBall,  of 
Monte  Rosa,  8t.  Leonards-on-Sea,  as  their  representative  for  the 
South  Coast. 

Book  Notices. — “ Science  Abstracts.”  Sections  A and 
B.  Vol.  XII.  Part  8.  London : E.  & F.  N.  Spon,  Ltd.  1909. 
Price  Is.  6d.  each  section. 

“ Proceedings  of  the  American  Society  of  Civil  Engineers.” 
Vd.  XXXV.  No.  6.  New  York  : The  Society.  1909. 

“Analyse  des  Mdtaux  par  Electrolyse.”  By  A.  Hollard  and 
L.  Bertiaux.  Paris : H.  Dunod  & E.  Pinat.  1909.  Price  9 fr.  50. 

“ Calendar  of  the  Municipal  School  of  Technology,  Manchester.” 
Session  1909-10.  Manchester  : Guardian  Printing  Works. 

Price  Gd. 

“British  Trade  in  Canada,”  Hints  to.  Manufacturers  and  Com- 
mercial Travellers.— Published  by  the  “Canada”  Newspaper  Co  , 
Ltd.,  34-35,  NoTfo>k'Street,  Strand,  London,  W.C.  Price  1b.  net. 
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American  Electrical  Factories. — The  course  electrical 

trade  m taking  in  the  States  maybe  gathered  from  the  following 
remarks  of  onr  contemporary,  the  Electrical  World,  concerning  the 
business  of  two  of  the  largest  electrical  manufacturing  under- 
takings there : — 

“The  entire  force  of  the  Westinghouse  Electric  and  Manufactur- 
ing Co.  at  East  Pittsburg  was  placed  on  full  time  last  week,  and  is 
now  working  10  hours  a day.  Heretofore  a majority  of  the  work- 
men were  employed  only  eight  hours.  A representative  of  the 
company  states  that  at  the  present  time  there  are  between  10,000 
and  11,000  men  on  the  pay-rolls,  as  compared  with  6,000  at  the  low 
point  last  year.  The  gross  business  is  now  running  at  about 
$2,500,000permonth,or$30,000,000peryear.  During  July  the  business 
was  $3,000,000, but  this  is  recognised  as  being  above  the  average.  The 
foreign  companies  are  also  making  excellent  returns.  In  connection 
with  this  increased  business,  there  has  been  a renewal  of  the  talk 
of  the  early  resumption  of  dividends.  It  is  reported  that  the  pay- 
ment of  the  back  dividends  accrued  on  the  preferred  stock  may  be 
made  in  October,  and  that  a 5 per  cent,  dividend  on  the  assenting 
stock  may  be  paid  early  in  1910.  When  the  reorganisation  plan 
was  under  discussion,  those  who  took  the  assenting  stock  at  par 
were  assured  that  dividends  would  be  paid  at  the  earliest  possible 
moment. 

“ Officials  of  the  General  Electric  Co.  report  that  business  is 
slowly  improving,  but  that  as  yet  the  majority  of  orders  are  for 
small  machinery  rather  than  for  heavier  apparatus.  Manufacturing 
plants  all  over  the  country  are  considering  the  introduction  of 
electrically  driven  machines,  and  many  inquiries  are  being  made, 
and  many  specifications  being  considered,  in  this  direction.  The 
demand  for  domestic  appliances  is  said  to  be  constantly  on  the 
increase.”  . 

Protection  of  Ely  Cathedral. — Lightning  conductor® 

were  first  fitted  to  Ely  Cathedral  about  the  year  1859  to  the  speci' 
fication  of  Sir  William  Snow  Harris,  F.R.S.,  adviser  on  lightning 
conductors  to  the  Crown,  but  doubts  were  entertained  as  to  whether 
these  were  still  in  an  efficient  condition.  Mr.  Alfred  Hands, 
F.R.Met.S.,  author  of  " Lightning  and  the  Churches,”  was  there- 
fore instructed  by  the  Dean  and  Chapter  to  make  tests  and  report 
as  to  the  advisability  of  adopting  more  modern  methods.  Snow 
Harris’s  conductors,  formed  of  short  copper  tubes  screwed  together, 
proved  to  be  so  defective  that  it  has  been  found  necessary  to  install 
an  entirely  new  system  of  copper  tapes.  This  comprises  two  con- 
ductors on  the  western  tower  with  branches  from  the  flagstaff  and 
four  turrets,  two  from  the  towers  over  St.  Catherine’s  Chapel,  and 
four  from  the  eastern  or  lantern  tower,  as  well  as  from  the  nave, 
choir,  transepts  and  lady  chapel.  The  system  has  been  arranged 
so  as  to  be  scarcely  noticeable,  and  does  not  detract  from  the 
appearance  of  the  Cathedral,  and  the  work  has  been  carried  out  by 
Messes.  J.  W.  Gbay  & Son,  of  91,  Lealenhall  Street,  London,  E C., 
under  Mr.  Hands’s  direction. 

“ Lea  ” Recorders. — Among  recent  orders  booked  by 

the  Lea  Recorder  Co.,  of  Manchester,  for  these  recorders 
are  the  following: — Tee  Electrical  Consumers’  Co,,  Treforest, 
and  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  for  the  Buenos  Ayres  and  Pacific  Railway  Co.,  recorders  for 
measuring  steam  consumption  ; the  Worthington  Pump  Co.,  for 
Birmingham  Corporation,  recorder  for  measuring  condensing 
water  ; Messrs.  Davis  Perrett,  Ltd.,  for  the  Central  Electric  Supply 
Co.,  repeat  order  for  recorders  for  measuriog  steam  consumption  ; 
also  J.  G.  White  & Co.,  for  South  America,  for  measuring  boiler  feed 
water ; East  Rand  Proprietary  Mines,  South  Africa,  two  more 
apparatus;  also  for  Messrs.  Babcock  & Wilcox,  and  others. 

Catalogues  and  Lists. — The  Dowsing  Radiant  Heat 

Co  , Ltd  , 24,  Budge  Row,  Cannon  Street,  E C.— Twenty-six  page 
illustrated  catalogue  of  their  electro-medical  appliances,  including 
“ Solarium  ” or  electric  sun  bath,  constant,  faradic  and  sinusoidal 
current  apparatus,  hydro-electric  chairs,  electrical  vibration 
apparatus,  high  frequency  apparatus  and  luminous  radiators. 

The  Midland  Engineering  Co.,  Ltd.,  2,  Victoria  Square,  Bir- 
mingham.— Folding  circular  containing  a description,  with  sectional 
diagram,  of  the  “Zylba”  patent  double-acting  air  pump,  without 
foot  or  bucket  valves. 

Messrs  VkIkebs,  Sons  & Maxim,  Ltd.,  32,  Victoria  Street, 
S.W. — Illustrated  pamphlets  describing  the  “Vickers”  one- lock 
adjustable  reamer  and  the  operations  connected  therewith. 

SciUEBSTEiNBR  Metallwerk  G.m.b.H.,  Schwernistr,  3,  Berlin 
W.  57. — Leaflets  giving  particulars  of  their  automatic  flashing 
switch,  and  motor-driven  switch-gear  in  various  sizes,  for  controlling 
electrically  lighted  signs. 

The  Lea  Recorder  Co.,  28,  Deansgate,  Manchester. — Leaflet 
“ 2 ” relating  to  the  Lea  recorder  for  the  measurement  of  water 
over  weirs  or  through  the  V notch. 

Messrs  E.  S.  Bindley  & Sons,  11,  Queen  Victoria  Street,  E.C. 
— Catalogue  No.  330  dealing  with  the  firm’B  high-speed  vertical  gas 
engines,  and  superseding  previous  liBts.  This  catalogue  is  an 
excellent  production,  containing  a specification  and  particulars  of 
the  essential  features  of  the  firm’s  gas  engine  productions,  which 
are  illustrated  in  sizss  from  the  12  n h p.  single-cylinder  engine  to 
the  225  B h.p.  six  cylinder  engine.  The  constructive  details  of 
these  engines  include  special  features  in  cylinder  design,  ignition 
and  governing;  interchangeability  has  been  carefully  studied,  and 
fhc  makers  emphasise  the  advantages  of  the  type  for  export  pur- 
pos  b,  the  net  weight  being  only  some  1 cwt.  per  b H.r.  The 
engines  are  specially  designed  for  direct  coupling  to  electric 

The  Fobtuna  Machine  Co  , Ltd  , Deacin  Street,  Leicester. — 
Leaflet  relating  to  patent  automatic  hoisting  winches  for  raising  and 
lowering  electric  arc  lamps,  Stz. 


Messrs.  Donovan  & Co.,  Barwick  Street,  Birmingham. — Special 
net  trade  price  list  of  a variety  of  electrical  accessories,  fittingB, 
bells,  blocks,  cables,  switches,  conduits,  and  so  forth  ; also  a fully 
illustrated  and  priced  circular  of  porcelain  and  brownware 
insulators. 

Messrs.  Erith’s  Engineering  Co  , Ltd.,  70,  Gracechurch 
Street,  E.C. — Illustrated  leaflet,  No.  193,  relating  to  the  Erith 
grateless  underfeed  stoker.  A working  chart  shows  the  load  fluc- 
tuations in  the  electric  traction  steam  plant  which  operates  the 
St.  Clair  tunnel  electric  trains.  The  two  large  boilers  with  Erith’s 
grateless  stokers  are  shown  to  keep  a practically  constant  steam 
pressure,  although  the  load  ranges  in  only  14  minutes, 
between  a merely  nominal  load  and  a peak  load  of  1,700  kw.,  and 
down  to  nominal  load  again  ; it  is  claimed  that  with  this  system 
both  fuel  and  air  simultaneously  and  automatically  respond  to 
variations  of  load. 

Messrs.  Alley  & MacLellan,  Ltd.,  Sentinel  Works,  Polmadie, 
Glasgow. — New  catalogue  (No.  24  E)  of  40  pages  wherein  they  give 
full  descriptive  notes  with  excellent  half-tone  and  line  diagrams 
of  the  Sentinel  Junior  engines  for  electrical  and  other  service. 
Tabular,  price  and  other  particulars  are  also  given  of  boilers, 
dynamos  and  piping  for  working  with  same,  in  order  to  enable  the 
purchaser  to  easily  ascertain  the  cost  of  a complete  plant 
delivered  on  site.  Other  plant  shown  in  the  catalogue  inoludes 
air  compressors,  steam-motor  wagons,  steering  gears,  hoisting 
machinery,  and  valves  and  fittings. 

The  Son  Electrical  Co.,  Ltd.,  118  120,  Charing  Cross  Road, 
W.C. — New  50-page  catalogue  very  fully  particularising,  with  a 
large  number  of  illustrations,  their  "Kalkos”  tinned-tube  wiring 
system.  A large  number  of  new  fittings  and  appliances  have  been 
added  which  are  intended  to  render  the  system  more  complete, 
and  its  application  still  wider,  than  it  already  was.  In  many  cases 
considerable  reductions  have  been  effected  in  prices  of  both  tabes 
and  fittings.  Wiring  contractors  and  others  interested  in  wiring 
systems  should  find  the  catalogue  of  service. 

Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark,  8.E. — 
Advance  copy  of  a well-illustrated  brochure  of  16  pages,  containing 
views  of  a number  of  high  and  low-tenBioa  switchboards  recently 
manufactured  by  them. 

The  Lahmeyer  Electrical  Co.,  Ltd.,  109-111,  New  Oxford 
Street,  London,  W.C.— Two  new  illustrated  lists:  one  (No.  7,014) 
describing  their  latest  type  of  high-speed  motor  for  large  outputs, 
with  the  windings  specially  insulated  in  accordance  with  the 
mining  regulations.  The  company  also  supply  motors  with  vertical 
shafts  for  all  outputs  and  voltages  in  commercial  use,  and  specially 
suited  for  modern  shaft-sinking  pumps  in  mines.  The  other  list 
(No.  7,087)  describes  their  Bingle  and  three-phase  oil-immersed 
transformers,  showing  a Dumber  of  their  most  recent  installations 
of  the  latest  type,  and  summing  up  their  advantages.  We  have 
also  received  from  this  company  a 24-pp.  catalogue  in  stiff  red 
covers  in  which  they  give  a great  deal  of  tabulated  data  (sizes, 
weights,  resistances,  &c ) with  prices,  of  vulcanised  india-rubber 
wires  and  cables,  flexible  wires,  overhead  wires,  &c.,  of  the  Felten 
and  Guilleaume-Lahmeyerwerke  A G.,  whose  works  the  reader  finds, 
have  an  annual  production  of  120,000  tons,  employ  6,500  hands, 
have  equipment  which  comprises  engines  of  7,500  h p.,  and  are 
fitted  for  the  testing  of  cables  up  to  60,000  volts. 

Messrs.  S.  H.  Heywood  & Co.,  Ltd.,  Reddish,  Stockport. — 
Folding  card  illustrating  and  describing  an  electric  overhead 
travelling  crane  of  unusually  wide  span  that  they  have  recently 
built. 

A large  and  effective  wall  show  card  presumably  intended  for  shop 
windows  or  walls  has  been  issued  to  inform  the  metal-filament  lamp- 
using  public  that  the  “ Aegma  ” lights  the  world.  It  depicts  a writer 
who  ha3  been  moved  by  this  great  thought,  Bitting  before  a remark- 
ably tidy  desk  with  a lighted  “ Aegma  ” above  his  head  shedding  its 
rays  upon  a revolving  globe.  He  is  writing  on  “ A light  subject," 
but  what  he  is  putting  down  no  one  but  a compositor  could  make 
out ! 

Messrs.  Charles  Price  & 8on,  Broadheath,  near  Manchester. 
— Catalogue  (No.  3)  of  20  pages  devoted  to  paraffin,  petrol  and 
other  engines  petrol,  electric  lighting  sets,  and  so  on.  An  accom- 
panying tabulated  list-  gives  prices,  code  - words,  shipping 
dimensions,  &c.  The  firm  have  on  order  at  the  present  moment, 
paraffin  and  petrol  engines  of  1,  2 and  4-cylinder  types  for  lighting 
purposes,  for  South  Africa,  South  America,  Siam,  Holland,  Sweden, 
and  for  the  borne  markets. 

The  Lanodon  Dayihs  Motor  Co,,  Ltd  , Southwark  Works, 
Devercll  Street,  S E. — Pamphlet  containing,  in  addition  to  lists  of 
the  firm’s  standard  do.  andA.c.  (one,  two  and  three-phase)  motors, 
a few  useful  taffies  of  mechanical  data.  One  gives  power  equiva- 
lents in  watts,  horse-power,  forces  de  cheval,  and  kilogrammetres  per 
minute  (the  words  “ per  minute  ” should  be  added  in  the  fourth 
column  beading). 

Works  in  America. — The  following  statement  appears 

in  the  daily  Press : — “ In  view  of  the  extent  to  which  they  find 
their  trade  in  balata  and  other  beltings  with  the  United  States 
handicapped  by  the  high  tariff,  the  directors  of  R.  and  J.  Dick, 
Ltd  , of  Glasgow,  have  decided  to  establish  a factory  in  that 
country.  The  matter  has  been  the  Bubject  of  prolonged  considera- 
tion, but  as  no  way  out  of  the  difficulty  could  be  found,  the  decision 
mentioned  was  arrived  at.  A number  of  the  directors  left  Liver- 
pool on  Saturday  for  America  to  select  a site,  and  to  decide  whether 
the  factory  shall  be  built  on  American  or  British  lines.” 

The  Silvertown  Company. — A number  of  the  daily 

papers  have  published  statements  to  the  effect  that  the  India- 
Rubber,  Gutta-Percha  and  Teleorabh  Works  Co  , Ltd.,  were 
going  to  remove  their  works  from  the  borough  of  West  Ham,  owing 
to  the  heavy  rating.  It  is,  of  course,  a fact  that  the  company  pays 
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an  unconscionably  heavy  sum  every  year  in  rates  without  having  a 
voice  on  the  Council  as  to  the  conduct  of  the  municipal  affairs,  but 
the  statement  of  removal  seems  to  go  a little  too  far.  The  com- 
‘ y is  not  leaving  West  Ham,  but  it  is  not  extending  there.  For 
jneretsed  manufacturing  facilities  that  are  required  by  the  corn- 
ea- the  directors  propose  to  e»ect  a factory  in  the  provinces,  and 
a Midland  centre  may  be  selected,  but  nothing  definite  appears  to 
hare  been  decided. 

Bankruptcy  Proceedings.— E.  A.  Brandon— The 

creditors  of  ErneBt  Austin  Brandon,  mechanical  and  electrical 
went  and  factor,  trading  at  33,  Devonshire  Chambers,  Biahopsgste 
Street  E.C.,  under  the  style  of  E A.  Brandon  & Co.,  met  on 
Wednesday  last  week  at  the  London  Bankruptcy  Court.  The 
Official  Receiver  reported  that  the  debtor  had  stated  that  he  com- 
menced business  in  January,  1906,  with  ££0  cash  capital,  at  55, 
Barbie  in,  E C.  He  removed  to  Devonshire  Chambeis  in  June, 
1907  and  had  since  traded  there  under  the  same  style,  also  in  a 
small  way  as  the  Atlas  Engineering  Co.  The  failure  was  ascribed 
to  lack  of  capital  and  bad  trade.  A statement  of  affairs  was 
lodged,  showing  unsecured  debts  £1,137,  and  fully  secured  debts 
£$39  the  assets  being  valued  at  £5  11s.  8d.  In  the  absence  of  any 
offer  the  case  was  left  in  the  hands  of  the  Official  Receiver  to  be 
wound  up  in  the  ordinary  course  of  bankruptcy.  Appended  is  a 
list  of  the  principal  creditors : — 

W.  Richards  & Son £16 

Sloan  Electrical  Co.  . . . . 39 

John  Spencer,  Ltd 64 

International  Elec.  Co 88 

Tubes,  Ltd 107 

Lloyd,  Richardson  & Co 60 

E.  P.  Allen  & Co 10 

Alioe  E.  Barnes  42 

J.  Macgregor 32 

E.  E.  Patland 43 

J.  Buckingham  13 

W.  H.  Nicholls  & Son  . . . . 13 

Fully  secured  creditors  . . . . 839 

~ , Preferential  creditors  ..  ..14 

Rhodes  Motors,  Ltd 40  l 


Armorduct  Mfg.  Co. 

Oswald  Carr 

City  Glass  Co. 

T.  W.  Dickson 

Electrical  Co 

Enright  & Thompson 
Foster  Arc  Lamp  and  Eng.  Co. 

Gilbert  Gilkes  & Co — 

J.  A H.  Grevener 14 

Hobbs,  Hart  & Co.  . . . . . . 33 

F.  Krasa  A Co 19 

London  Sherardising  Co.  . . . . 12 

Ercole  Marelli  & Co 59 

\lArri]  UanrVinc  Titfl.  45 


. £63 
. 24 
. 22 
. 22 
. 39 
. 38 
. 10 
14 


Herbert  J.  Buedett,  electrical  engineer  and  contractor,  16, 
Regent  Street,  Rugby,  and  Coventry.— A receiving  order  ba9  been 
made  on  debtor’s  own  petition  at  Coventry. 


••Victoria”  Turbo  Pumps.— Messrs.  Will  an  s and 

Robinson,  Ltd.,  have  recently  taken  up  the  manufacture  of  centri- 
fugal pumps,  for  dealing  both  with  high  and  low  lifts,  and  have  at 
the  present  time  some  12  pumps  under  construction.  We  under- 
stand that  a series  of  tests  has  recently  been  completed  on  one  of 
these  pumps,  which  has  shown  that  the  high  efficiency  estimated  by 
the  designer  (Mr.  Jens  Orten-Boving)  has  been  fully  realised  in  prac- 
tice. The  pumps  in  question  are  of  a particularly  simple  design,  and 
are  being  bnilt  with  a view  to  requiring  the  minimum  amount  of 
attention  in  working.  In  view  of  the  large  number  of  high  lift 
sinking  pumps  imported  into  this  country,  it  is  felt  that  there  is 
plenty  of  room  for  a well-built  reliable  British-made  pump. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — Mr.  J.  A.  Bell,  electrical  engineer  to  the 

Corporation,  in  his  annual  report,  states  that  the  year  just  com- 
pleted has  been  unique  in  the  experience  of  the  department,  being 
the  first  Bince  the  start  of  the  undertaking  in  which  the  units  gene- 
rated show  a decrease  on  the  preceding  year.  Due,  however,  to 
economies  in  distribution,  &c.,  the  output  sold  shows  a small 
increase.  This  small  increase  in  output  is  partly  due  to  the  general 
depression  in  trade,  but  it  is  principally  the  result  of  the  installation 
of  metallic-filament  lamps  by  the  present  consumers.  It  is  estimated 
that  there  are  already  on  the  mains  some  25,000  metallic-filament 
lampB  which  have  displaced  the  older  type  of  carbon-filament  lamp. 
Motors  representing  408  h.p.  have  been  coupled  up  since  the  last 
report.  The  output  for  private  lighting  consumers  for  the  year 
was  14,024  units,  and  for  the  power  consumers  65,851  unit9  in 
excess  of  the  previous  year.  The  total  number  of  units  sold  for  the 
y*-sr  for  all  purposes  amounted  to  5,170,421,  being  an  increase  of 
t'1385  over  the  preceding  year.  The  Electricity  Committee  has 
agreed  that  a uniform  rate  of  3/1.  per  unit  for  lighting  be  6xed, 
with  the  alternative  to  consumers  using  over  5,000  units  per  half 
year  to  elect  to  be  charged  the  same  rate  as  at  present,  v>z.,  5 Jd . 
per  unit  for  the  first  hour  of  maximum  demand,  and  l^d.  per  unit 
for  all  subsequent  demand.  A flat  rate  of  l£d.  per  unit  forcookiDg 
and  heating  was  also  fixed. 

Australia. — The  Sydney  Council  has  invited  tenders  for 

the  erection  of  an  eight- cell  refuse  destructor  at  Pyrmont ; steam 
plant  will  be  installed,  including  Babcock  & Wilcox  boilers. 

The  Sydney  Electric  Light  Committee  has  decided  to  call  for 
?re3h  tenders  for  turbine  equipment.  It  will  be  remembered  that 
Mr.  Mackay,  the  engineer,  protested  against  a proposal  to  install  a 
4,P00  kw.  setat  1,500  B.pm  , with  a view  to  saving  in  capital  cost, 
on  the  gronnd  that  a lower-speed  machine  was  preferable. 

Bentley  (Doncaster). — A L.G.B.  inquiry  was  held 

recently  as  to  sanction  to  carry  oat  a scheme  of  sewerage  for 
Bentley  colliery  model  village,  Rostall,  and  also  bnilding 
estates  np  the  Aekern  Road.  The  eDginsers — Messrs.  D.  Balfour 
and  Son,  of  Newcastle  • on  • Tyne  — fully  explained  that  the 


sewage  will  be  conveyed  to  a pumping  station,  where,  after 
screening,  it  will  be  discharged  into  two  separate  tanks  from  which 
it  will  be  pumped  by  centrifugal  pumps  worked  by  electric  motors 
in  duplicate.  The  pumps  will  be  placed  in  an  underground 
chamber  adjacent  to  the  storage  tanks  and  worked  by  a spindle  from 
the  motors  in  the  motor  house  to  be  built  above  ground.  The 
motors  will  be  automatically  started  and  stopped  by  floats.  Each 
pump  will  be  capable  of  delivering  30,000  gallons  per  hour  of 
sewage  at  the  existing  sewage  disposal  works. 

Brazil. — An  electric  driving  plant  is  being  installed  at 
the  mills  of  the  Rio  de  Janeiro  Flour  Mills  and  Granaries,  Ltd., 
and  the  concern  has  contracted  with  the  Rio  de  Janeiro  Light  and 
Power  Co  , Ltd.,  for  the  supply  of  the  necessary  electric  energy— 
about  1,800  h.p. 

Brigliouse. — The  electricity  supply  was  inaugmuted 
at  Brigbouse  on  Monday.  The  old  generating  station  in  Hall 
Street,  which  haB  for  along  time  inadequately  met  the  growing 
requirements  of  the  district  for  electric  light  and  power,  has  been 
superseded  by  the  completion  of  the  bulk  supply  arrangement  with 
the  Yorkshire  Power  Co.,  and  distribution  by  the  Corporation  to 
its  customers.  The  cost  of  the  new  transformer  installation  has 
been  £2,930. 

Chile. — A company  has  lately  been  formed  at  Anto- 
fagasta, with  a capital  of  £30,000  and  the  title  La  Companhia  de 
Alumbrado  y Faerza  Motriz  Electrica  do  Antofagasta,  to  establish 
an  electric  generating  station  for  lighting  and  power  purposes  in 
the  town. 

Continental  Notes—  Russia.—' The  Kharkov  City 

authorities  have  applied  for  powers  to  contract  a loan  of  about 
£633,000,  bearing  5 per  cent,  interest.  Among  other  things,  it  is 
proposed  to  devote  £100,000  to  electric  tramway  construction,  and 
a further  £50,000  to  the  building  of  a new  electric  station  for 
lighting  and  power  purposes. 

Sicily. — Two  hydro-electric  stations  are  in  course  of  construction 
on  the  Cassibile,  to  the  south  of  Syracuse,  and  on  the  Alcantara, 
near  Taormina.  It  is  intended  to  link  the  two  plants  and  to  supply 
power  by  electric  transmission  to  the  whole  of  the  east  coast  of 
Sicily,  from  MeBsina  to  Syracuse,  and  eventually  to  Ragusa.  The 
length  of  this  line  will  be  about  220  km.,  and  for  the  present  it 
will  be  fed  from  the  central  stations  of  Cassibile  and  Alcantara. 
The  requirements  of  the  region  are  estimated  at  about  10,000  h.p. 
—viz.,  Catania,  5,000 ; Messina,  3,000 ; Syracuse,  1,500 ; and 
Taormina,  500. 

A further  project  is  on  foot  for  the  establishment  of  an  electric 
power  station  on  the  River  Simato  capable  of  producing  10,000  h p. 
It  is  calculated  that  the  hydrologic  conditions  of  Sicily  would 
permit  of  the  erection  of  hydraulic  stations  over  the  island  capable, 
of  generating  about  50,000  h p.,  and  it  is  thought  that  it  would  be 
possible  to  link  such  stations  together,  so  as  to  embrace  the  whole 
island  with  the  principal  stations  at  Palermo,  Messina,  Catania 
and  Syracuse. — Board  of  Trade  Journal. 

Galicia.— The  municipal  authorities  of  Tarnow  have  lately  invited 
tenders  for  the  establishment  of  a central  electric  lighting  station 
in  the  town. 

Bohemia. — The  municipal  authorities  of  Rochlitz  have  recently 
decided  on  the  establishment  of  a central  electric  lighting  station 
in  the  town. 

Hartford. — Mr.  J.  D.  Pember,  resident  engineer,  in 
issuing  his  report  on  the  working  of  the  Council’s  electricity  under- 
taking, points  ont  that  the  laBt  year’s  working  was  the  first  in  which 
a profit  has  resulted  since  the  supply  was  commenced  in  1901. 
Briefly,  the  revenue  amounted  to  £8,230,  as  against  £7,920  in 
1907-8  ; working  expenses  amounted  to  £5,405,  being  a reduction 
on  the  previous  year,  which  is  attributable  mainly  to  a saving  of 
nearly  |d.  per  unit  on  coal  consumption,  due  to  the  use  of  improved 
furnaces.  Including  all  financial  charges,  the  total  expenditure 
amounted  to  £8,173,  leaving  a net  balance  £57,  as  compared  with  a 
deficit  of  £1,145  in  1907-8.  Mr.  Pember’s  report  shows  that  the 
output  sold  amounted  to  904,999  units,  being  an  increase  of  68,797 
units,  towards  which  power  supply  contributed  66,000  units.  Tbe 
tramways  took  some  13,000  fewer  units  than  in  the  previous  year. 

Farn worth, — On  Thursday  last  week  tiff;  new  extensions 
to  the  U.D.C.  electricity  plant  were  officially  opened.  It  will  be 
remembered  that  on  the  advice  of  the  engineer,  Mr.  R.  B.  Leach, 
the  Council  decided  to  purchase  energy  in  bulk  from  the 
Lancashire  Power  Co.,  and  to  install  suitable  plant  at  its  own 
generating  station  for  dealing  with  this  supply.  The  power 
company’s  supply  is  delivered  as  three-phase  current  at  10,000  volts 
and  50  cycles ; this  is  dealt  with  in  two  300-h  p.  Westinghouse 
transformers,  with  a step-down  ratio  of  10,000/500  volts,  and  con- 
verted to  direct  current  at  500  volts  by  two  G.E.C.  270-kw.  motor- 
generators  running  at  600  a p.m.  The  switchgear,  both  H.  and  l.t., 
has  been  supplied  by  the  Westinghouse  Co.  The  Council  bas 
agreed  to  purchase  a minimum  of  400,000  units  per  annum  from 
the  company  ; the  Council’s  output  last  year  included  411,920 
units  for  traction,  89,354  for  lighting,  222,416  for  power,  and 
55,672  for  street  lighting,  making  779,368  units  in  all.  At  the 
same  time  a Hcenan  & Froude  refuse  destructor,  to  deal  with  45 
tons  per  working  day,  was  officially  opened.  This  plant  is  of  tbe 
Heenan  "front  feed”  type,  combined  with  a Lancashire  boiler, 
regenerator,  Green  economiser,  &c.,  and  is  estimated  to  be  capable 
of  generating  some  400,000  units  per  annum  in- connection  with  the 
electrical  undertaking.  The  boiler  was  supplied  by  Messrs.  Mus- 
grave  & Sorb,  Bolton,  and  is  provided  with  Hopkinson  fittings  and 
a Foster  Superheater,  . c. 
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Fife.— The  contractors  for  the  Rosyth  Naval  Dockyard 
works  Messrs.  Easton  Gibb  & Son — are  to  erect  a private  power 
station  at  Rosyth.  An  order  has  been  placed  with  the  National  Gas 
Engine  Co.,  Ltd.,  for  four  gas  engines  and  suction  gas  plants  with 
a maximum  output  of  1,100  b.h.p.  Electric  current  is  to  be  sup- 
phed  at  500  to  550  volts  to  all  the  workshops  on  the  site.  Besides 
lighting,  the  electric  power  will  be  used  on  the  cranes,  in  the 
machine  shops  and  sawmill,  and  for  pumping.  It  is  estimated  that 
the  cost  of  energy  will  not  exceed  gd.  per  unit,  including  all 
standing  and  working  charges.  The  intention  at  first  was  to  get 
power  from  one  of  the  large  private  companies  in  Fife. 

Little  Lever. — The  U.D.C.  has  under  consideration  an 
application  from  the  Lancashire  Electric  Power  Co.  for  permission 
to  supply  electricity  to  several  premises  in  the  township  by  means 
of  overhead  wires  along  Booth  Road  and  Market  Street. 

London. — Hackney. — Application  is  to  be  made  to  the 
L.C.C.  for  sanction  to  borrow  £3,650  to  cover  certain  expenditure 
on  cables  for  giving  an  increased  supply  in  the  Hackney  Wick  and 
other  districts.  The  Electricity  Committee  is  informed  that 
Messrs.  G.  Ellis  & Co.  intend  to  install  a further  200  hp,  also 
that  Messrs.  Austin  & Son  are  erecting  a factory,  and  will  require 
some  150  h p.,  and  it  is  consequently  the  intention  to  carry  out  the 
work  without  delay. 

Long  ton. — - The  Gas  and  Electricity  Committee  has 
recommended  the  T.C.  to  amend  the  scale  of  charges  for  power 
so  that  consumers  of  more  than  10,000  units  per  quarter  may  be 
charged  at  Id.  per  unit.  J 

Mansfield. — The  T.C.  has  received  from  the  L.G.B. 

sanction  to  a loan  of  £500  for  economiser  extension  and  water 
softening  plant. 

Mexico.  The  British  Vice-Consul  at  Guadalajara  reports 
that  the  interests  of  Senor  Don  Manuel  Cuesta  Gallardo  and  the 
Compania  de  Tranvias,  Luz  y Puerza  de  Guadalajara,  Sociedad 
Anonima  (Tramways,  Light  and  Power  Co.,  of  Guadalajara,  Ltd.) 
have  now  been  merged,  and  that  a well-known  Berlin  firm  have 
contracted  to  advance  £750,000  for  the  construction  of  works  and 
the  erection  of  machinery  for  the  production  of  hydro-electric 
the  Santia&°  River.  In  addition  to  the  power  scheme, 
300,000  hectares  (about  750,000  acres)  of  land  will  be  drained  and 
irrigated,  and1,  under  the  Irrigation  Law,  the  Mexican  Government 
will  pay  the  irrigating  company  the  sum  of  $25  for  each  hectare 
(£1  per  acre)  irrigated  by  them.  Guadalajara  is  already  supplied 
with  over  10,000  h.f.  of  electrical  energy  by  the  old  company,  but 
QhfnnIleW  company  is  installing  turbines  to  give  an  additional 
8,400  H.F.,  which  will  be  largely  used  by  the  mines  in  the 
Hostotipaquillo  district  of  the  State.  It  is  possible  that  electric 
power  may  even  be  transmitted  from  the  generating  stations  to 
Aguascalientes  in  the  State  of  that  name,  where  important  industries 
requiring  power  exist. 

Northampton. — Considerable  extensions  to  the  lighting 

mains  are  about  to  be  carried  out  by  the  E.L.  and  Power  Co.,  Ltd! 

Portsmouth.— Since  June,  1894,  when  the  T.C.  started 

to  supply  electricity,  the  rates  of  the  borough  have  been  relieved 
by  means  of  its  electricity  undertaking  by  a total  Bum  of  £12  000. 
But,  up  to  six  years  ago,  only  £1,000  had  gone  in  relief  of  rates!  It 
was  in  that  year  that  Mr.  W.  S.  Poale  was  appointed  engineer  and 
manager,  and  under  his  management  a profit  of  £11,000  has  been 
made  since  1903,  and  the  reserve  fund,  which  then  stood  at  £7  725 
has  been  increased  to  £27,823,  while  an  insurance  fund,  with  £3  871 
to  its  credit,  has  also  been  started.  The  revenue  in  that  short 
period  has  grown  from  £35,000  to  nearly  £49,000,  which  was  the 
Y,  _ receipts  last  year,  although  that  represented  a decrease  of 
ib.oOO  in  a year,  due  chiefly  to  concessions  to  private  consumers  and 
the  abolition  of  meter  charges.  The  Council  has,  during  the  years 
it  has  owned  the  undertaking,  increased  the  number  of  arc  lamps 
for  street  hghtmg  from  78  to  432,  besides  463  incandescent  lamps. 

ine  total  number  of  units  sold  last  year  aggregated  3,476  000 
• ?-r®1S?0t  nu’ch  manufacturing  carried  on  in  the  town,  so  there 
P intle  demand,  comparatively,  for  electricity  for  power  purposes 
alt  hough  the  demand  increased  last  year  from  204,559  to  343,390  units! 

Kuncorn.— The  Castner-Kellner  Co.,  having  asked  the 
R D.C.  for  consent  to  its  application  for  a prov.  order  for  electric 
lighting,  the  Council  has  asked  for  full  particulars  of  the  scheme. 

Swinton  and  Pendlebury.— The  Council  is  to  con- 
Bider  a recommendation  of  the  Electricity  Committee  that  it 
appoint  an  electrical  engineer  for  the  management  of  the  under- 
takmg;  the  undertaking  is  now  managed  by  the  Lancashire 
Electric  Power  Co.,  to  whom  the  Council  pays  £1 50  annually  for 
such  services.  . 

I at  istoch. — At  a meeting  of  the  II.ll.O.  on  Tuesday, 
Mr.  Poster  (chairman  of  the  Lighting  Committee)  stated  that,  in 
view  of  applications  being  made  by  an  outside  firm  for  a pro- 
visional order  to  supply  Tavistock  with  electric  light,  the  Lighting 
Committee  recommended  that  the  Council  should  apply  to  the 
B.  of  T.  for  a provisional  order.  He  contended  that  if  they  were 
going  to  have  electric  light  in  Tavistock,  the  Council  should  be  the 
proprietors,  and  not  a private  firm.  Mr.  E.  C.  Spooner  seconded 
the  motion.  He  knew  of  towns  where  the  introduction  of  elec- 
tncit.y  in  the  hands  of  the  local  council  had  been  a pay  iDg  affair, 
and  it  was  a good  investment.  The  clork  stated  that  they  would 
be  required  to  deposit  £30  to  covor  the  ordinary  expenses  of  the 
order,  nnd  pay  any  additional  expenses.  After  a long  discussion  as 
to  the  advisability  of  such  a course,  it  was  resolved  to  refer  the 
matter  bark  to  the  Committee  for  further  consideration. 


Southport. — The  Electric  Lighting  Committee  hag 

appointed  a deputation  to  interview  the  Birkdale  District  Electric 
Supply  Co.  on  the  question  of  supplying  electrical  energy  at  Ains- 
dale,  a suburb  of  Southport. 

Wimbledon. — At  the  last  meeting  of  the  Council  it  was 

reported  by  the  borough  electrical  engineer  that  although  the  con- 
tract for  the  erection  of  the  Howden-Siemens  turbo-alternator 
should  have  been  completed  by  April  30th,  he  anticipated  that  it 
would  not  be  until  September  22nd  that  the  plant  would  be  ready 
for  running  on  load.  The  foundations  were  completed  on 
February  18th. 


TRAMWAY  and  RAILWAY  NOTES. 


Argentine.— According  to  the  Review  of  the  River  Plate 
the  Lacroze  Tramway  Co.  (Buenos  Ayres)  is  proposing  to  add  some 
15  km.  to  its  tramway  routes.  The  power  plant  will  be  corres- 
pondingly increased,  and  it  is  intended  to  add  two  2,300-h.p. 
engines,  coupled  to  1,500-xw.  generators;  this  additional  3,000  xw. 
of  plant  brings  the  company’s  installation  up  to  6,000  xw.  The 
boiler  plant,  consisting  of  seven  Babcock  boilers,  will  aiso  be 
extended.  Some  50  additional  two-axle  cars,  and  20  four-axle  cars 
are  being  put  into  service  to  deal  with  the  increased  trafiSc,  and  a 
shed  to  accommodate  150  cars,  together  with  repair  shops,  is  to  be 
built  and  equipped.  The  company  has  just  opened  a new  routa 
between  Oalle  Reconquista  and  Villa  Urquiza, 

Australia.— The  report  of  the  Government  Commissioner 
on  the  working  of  the  State  railways  and  tramways  for  the  year 
ending  June  30th  last  shows  that  151£  miles  of  tramways  were 
worked,  carrying  185  million  passengers,  an  advance  of  14  millions 
on  the  previous  year.  The  undertakings  earned  £1,097,565,  and 
the  return,  after  meeting  working  expenses,  was  £5  12s.  6d!  per 
cent,  on  the  capital  invested. 

Mr.  J.  A.  Boyd,  who  recently  spent  considerable  time  in  examin- 
ing the  various  electric  railways  in  Europe  and  America,  has  on  his 
return  to  Melbourne  presented  a report  to  the  Premier,  urging  that 
farther  consideration  should  be  given  to  the  suburban  electric 
railway  scheme  for  Melbourne  which  was  rejected  by  the  Victorian 
Railway  Commissioners. 

Mr.  Boyd  has  come  to  the  conclusion  that  the  single-phase  syBtem 
with  overhead  trolleys  offers  a greater  chance  of  success  than  the 
direct-current  third-rail  system  suggested  by  Mr.  Merz ; he  advo- 
cates that  Mr.  Merz,  or  some  qualified  American  engineer,  should 
make  a further  report  on  a scheme  for  single-phase  traction.  He 
quotes  the  views^of  Mr.  McHenry  and  Mr.  Murray,  of  the  New 
Yoik,  New  Haven  and  Hartford  Railroad,  that  the  single-phase 
section  is  not  only  preferable  but  more  profitable  than  the  direct- 
current  third-rail  section  of  that  company’s  line.  Mr.  McHenry 
further  stated  that  on  the  Long  Island  Railroad,  with  the 
protected  third-rail,  it  was  found  necessary  to  employ  an 
independent  staff  to  look  after  it. 

Continental  Notes. — Norway. — The  first  Norwegian 

single-phase  railway  has  been  recently  installed  by  the  British 
Westinghcuse  Co.  between  Thamshavn  and  Lokken.  The  line 
runs  through  the  valley  of  the  River  Orkla  and  serves  to  tap  the 
rich  ore  deposits  there,  as  well  as  to  deal  with  a rising  tourist 
traffic.  It  passes  through  seven  stations  in  all.  The  power  for  the 
line,  as  well  as  for  the  town  of  Thamshavn,  the  various  villages 
along  the  line  and  for  the  mines  at  Lokken,  is  derived  from  a water- 
fall near  Thamshavn.  The  power  is  generated  and  conveyed  to  the 
various  towns  a9  a three-phase  supply  at  15,000  volts,  50  cycles,  whilst 
the  power  for  (he  railway  line  is  converted  into  a single-phase 
supply  at  6,000  volts,  25  cycles,  by  means  of  motor-generatois  in  a 
sub-Btation  at  Thamshavn.  This  tub-station  forms  part  of  the  main 
station  and  contains  two  250-k.v.a.  motor-generator  sets  with  room 
for  a third  set  as  well  as  for  three  oil-cooled  three-phase  15,000/6,600- 
volt  transformers  for  250  k.v.a.  each.  The  motor-generators  eaun  con- 
BiBt  of  a three-phase  0, 600-volt,  50  period  induction  motor  with  slip 
rings  direct-coupled  to  a 6,600-volt,  25-cycle  single-phase  generator. 
The  (roller  wire  voltage  is  automatically  controlled  by  a Tirrill 
regulator.  The  single  line  track  laid  down  is  of  1 metre  gauge, 
and  is,  on  the  whole,  very  level  and  free  from  curves,  though  at 
one  point  gradients  up  to  4 per  cent,  exist.  The  station  buildings 
are  provided  with  incandescent  lamps  supplied,  through  small 
transformers,  from  the  trolley  wire.  The  trolley  wire  has  a 
catenary  suspension,  and  is  divided  into  six  sections  by  secticn 
insulators,  which  are  normally  Bbort-circuited,  but  cau  be  opened 
by  hand  by  means  of  a long  pole  when  necessary.  The  rolling  st(cl 
consists  of  three  locomotives,  one  saloon  motor  carriage,  four 
passenger  carriages,  and  21  goods  trucks.  Each  locoauctivc  weighs 
20  tone,  and  carries  four  motors — two  on  each  bogie.  Tne  locos, 
are  fitted  with  automatic  couplings,  Westinghouse  air  brakes,  and 
pantograph  bow  collectors.  The  motors  are  Westinghouse  compen- 
sated series  ones  for  a one-hour  ratiDg  of  40  n p.,  and  are  geared  to 
the  axles  through  spur  gearing  having  a 14  : 76  ratio.  Each  loco, 
can  exert  a draw-bar  pull  of  6,600  lb.  at  a speed  of  11|  miles  per 
hour.  The  four  motors  are  used  in  two  groups  of  two  in  series. 
The  regulating  transformer  carried  on  t.he  locomotive  has  seven 
tappings  on  the  low-tension  side  for  110,  2-10,  300,  360,  420,  480  and 
5 10  volts  respectively.— A’.  K.  and  B. 

I I!ancb.  — The  important  French  railway  Paris  - Lyons  - 
Mcditerann6e  is  at  present  carrying  out  experiments  in  conjunction 
with  Messrs.  Alioth,  with  a view  to  converting  the  Cannes- 


Vintimille  section  of  its  line  from  steam  to  electricity.  The 

experiments  are  being  made  on  the  QrasEe-Monans-Sartouse  section, 
which  is  very  convenient  for  the  purpose,  as  it  includes  some  of  the 
steepest  gradients  and  sharpest  curves,  and  is  also  not  crowded 
with  traffic*  The  overhead  wire  is  suspended  flexibly  by  means  of 
a system  patented  by  Messrs.  Alioth,  which  does  not 
the  use  of  separate  suspension  wires.  'Wooden  poles  are  used  at. 
uresent  but  these  are  to  be  replaced  by  metal  lattice  work  supports 
Fater  on  The  locomotive  used  weighs  140  tons,  and  is  approxi- 
mately the  same  length  (65  ft.)  as  the  normal  steam  locomotive 
including  the  tender.  There  are  eight  axles,  of  which  the  four 
central  ones  are  driving  axles  with  large  wheels  The  overhead 
line  is  supplied  with  single-phase  alternating  current  at  12, oOO  volte, 
but  this  is  converted  on  the  locomotive  by  means  of  a special  perrnu- 
tator  devised  by  Messrs.  Au  vert  & Perrand,  into  direct  current  at  a 
ullage  adjustable  between  0 and  600  at  will  The  motors  are 
ordinary  direct-current  ones  of  450  h.p.  each,  and  there  are  four  of 
them  They  are  flexibly  geared  by  means  of  spur  gear  to  the  four 
driving  axles.  The  total  draw- bar  pull  exerted  by  the  locomotive 
is  16,400  lb.  at  a speed  of  37  miles  per  hour,  and  10,600  lb.  at  a 
speed  of  62  miles  per  hour.— E.  K.  & B. 

Erdino-tOD— An  extension  of  two  years  for  completing 
the  lines  under  the  Tramways  Act  has  been  granted  to  the  U.D.O. 
by  the  B.  of  T. 

London.— Arrangements  have  been  made  for  opening 
the  widened  portion  of  Blackfriars  Bridge  on  September  14th ; 
the  tramways  connecting  the  Embankment  and  Blackfriars  Roa 
sections  will  be  opened  at  the  same  time.  It  is  stated  that  the 
Bridge  House  Estates  Committee  will  adopt  the  St.  Paul  s Bridge 
scheme,  and  that  the  Castle  Baynard  Ward  Btrongly  favours  the  con- 
struction of  tramways  on  the  new  bridge  and  their  subsequent  lease 
to  the  L.C.C.  9 

Newcastle-on-Tyne.— Mr.  Ernest  Hatton,  general 

manager  of  the  Corporation  Tramways,  has  just  issued  his  annual 

report.  It  is  for  the  year  ended  March  31st,  1900,  and  in  it  Mr.  Hatton 
gays  that  the  total  mileage  of  single  track  worked  by  the  Corporation 
ig  604  miles,  of  which  the  Corporation  owns  54fth.  In  reference 
to  the  maintenance  of  plant  in  the  power  station,  he  states  that  the 
two  batteries  originally  installed  at  the  station  have  been  replated, 
and  put  into  first-class  condition,  and  two  automatic  reversible 
boosters  have  also  been  installed,  working  in  conjunction  with  those 
batteries.  He  continues : It  is  too  early  for  me  to  speak  definitely 
as  to  the  actual  saving  to  be  accomplished,  but  I might  state  that 
since  the  above  plant  has  been  put  into  commission,  whereas  pre- 
viously we  were  compelled  to  run  our  two  largest  generating  sets  in 
parallel  during  the  heavy  peak  loads  in  the  winter  months,  due  to 
the  workmen’s  traffic,  we  have  Bince  been  able  to  run  through  the 
heavy  evening  loads  with  one  generating  set  running  m conjunction 
with  the  batteries  referred  to.  Also  during  the  summer  months  we 
are  now  able  to  shut  down  the  running  plant  for  Borne 
hours  during  the  night,  as  the  batteries  are  at  this 
period  capable  of  taking  the  load  on  the  station.  During 
the  year  the  two  sets  of  pumps  have  been  installed,  m the 
pumping  station  on  the  riverside,  and  an  additional  suction  pipe 
2 ft  in  diameter  has  been  laid  from  the  pumping  station  under 
the  quay  to  the  river.  This  plant  is  now  in  successful  operation, 
and  from  the  results  obtained  so  far  will  show  a saving  of  25  per 
cent  in  the  current  used  for  circulating  purposes.  With  the 
installation  of  this  plant  one  of  the  serious  difficulties  which  the 
department  has  laboured  under  for  the  last  four  years  is  now  at 
an  end,  and  the  additional  plant  which  has  now  been  installed  in 
the  pumping  station  is  now  fully  capable  of  dealing  with  the  loads 
that  we  are  likely  to  get  on  the  power  Btation  for  many  years  to 
come  ” The  low  consumption  of  coal  is  still  continued,  the  coal 
consumption  per  unit  being  357  lb.,  and  the  average  saving  in 
tonnage  during  the  past  four  years  has  been  2,417  tons  per  annum, 
representing  £937  9s.  2d.  per  annum.  The  total  b.t.u.  generated 
was  9 864,969,  a decrease  of  143,616  units,  which  is  accounted  for 
by  the  service  of  cars  being  curtailed  during  the  period  of  the 
strike  which  prevailed  during  the  year.  Of  the  total  output, 
8 118  719  units  were  utilised  for  traction.  The  car-miles 
run  ’were  4,289,997,  and  the  consumption  was  1 892  bid, 
per  mile.  The  coal  consumption  during  the  year  was 
15  7421  tons.  As  to  the  finances  (of  which  details  have  already 
been  given  in  our  columns)  Mr.  Hatton  says,  “ The  revenue  of  the 
undertaking  shows  a considerable  decrease  both  in  the  gross 
takings  and  in  the  earnings  per  car-mile.  This  is  largely 
accounted  for  by  the  unfortunate  strike  which  embraced  the  whole 
of  Tyneside  during  the  financial  year  under  review,  as  also  by  the 
extra  facilities  given  to  the  workpeople  and  in  tbe  extensions  of 
fare  chartres.  The  pronounced  increase  in  the  general  expenses  is 
due  to  one  cause  only,  viz.,  the  large  increase  in  the  rates  on  the 
excessively  increased  assessment  referred  to  in  my  last  annual 
report.”  He  states  that  the  expenditure  on  the  maintenance  of  tie 
cars  shows  an  increase  over  the  previous  ye-r,  and  that  it  is 
unlikely  that  that  item  can  be  reduced.  The  c st  of  maintenance 
of  permanent  way  shows  a considerable  increa  e,  and  he  comments 
on  the  difficulty  of  increasing  the  revenue. 

Pontypridd. — The  refusal  of  two  employes  of  the 

Council’s*  tramways  undertaking  to  join  the  tramway  men’s  union 
will  probably  result  in  a strike  of  the  other  employ  6a  in  a week, 
unless  the  two  employes  consent  to  join  the  union  or  are  dismissed. 
At  a meeting  of  the  men  it  was  pointed  out  that  there  were  no 
differences  between  the  Council  and  its  employes. 

Salford. — The  Tramways  Committee  recommends  the 
discontinuance  of  the  system  of  return  tickets  for  workmen,  and 
the  WticeftiOns  to  the  female  workers  and  school  children,  on  the 


ground  that  the  12  months’  experiment  has  led  to  a great  decrease 
in  traffic  receipts. 

Soulli  Shields— At  a meeting  of  the  T.C.on  the  1st 

inst  Mr  Wylie  moved  the  adoption  of  the  Tramway  Committee  s 
report  for  the  past  year.  He  said  this  was  the  first  year  in  which 
they  had  to  face  any  renewals  out  of  revenue,  and  their  balance, 
although  he  admitted  that  it  was  small,  would  bring  up  their 
reserve  fund  to  practically  £6,000.  There  were  one  or  two  savings 
that  they  hoped  to  make  in  the  near  future.  There  would  soon .be 
a reduction  in  the  sinking  fund,  and  they  also  hoped  to  make 
reduction  in  the  cost  of  power.  Mr.  Henderson  seconded  the 
adoption  of  the  report.  He  pointed  out  that  on  the  turnover  of 
£29  600  they  were  only  down  £182.  In  Newcaetle-on-Tyne,  w ere, 
of  course,  the  undertaking  was  very  much  larger,  they  were  down 
£9,000,  and  Sunderland,  which  was  a system  twice  as  large  as  that 
of  South  Shields,  was  also  down  £9,000.  He  pointed  out  that  their 
working  costs  came  out  very  low— at  5'73d.,  compared  with  Ne 
castle-on-Tyne,  6'28d.,  and  Sunderland,  6'38d. 

Wakefield. — The  Wakefield  and  District  Light 

Railway  Co.  has  applied  to  the  B.  of  T.  for  peimission  to  abandon 
portions  of  the  tramways  authorised  under  the  Order  of  1901-2, 
viz.,  a portion  in  Horbury,  the  line  to  Alverthorpe,  a portion  from 
Rothwell  to  Oulton,  and  a portion  of  the  Ardsley  line. 

Wallasey. — The  U.D.O.  has  decided  not  to  put  out  to 

tender  the  work  of  constructing  the  extension  authorised  by  the 
Wallasey  Tramways  and  Improvement  Act,  1909,  but  to  carry  it 
out  by  the  Council’s  own  departments.  Major  Greene  (tramways 
manager)  and  Mr.  G.  H.  Travers  (engineer)  will  forthwith  proceed 
with  the  work. 

Whitworth.— It  is  intended  to  commence  the  con- 
struction of  the  new  tramway  from  Ending  through  the  Whitworth 
Valiev  early  next  spring,  and  the  extended  lines  are  expected  to  be 
ready  for  traffic  about  three  months  later.  The  question  of  a 
through  service  of  cars  to  Bacup  has  been  revived,  and  the  pre- 
vailing feeling  is  that  Rochdale  should  construct  the  track  in  the 
Bacup  section,  and  run  the  cars  on  a lease,  as  the  Rawtenstall 
Corporation  is  doing  in  another  part  of  the  Bacup  borough. 
Rochdale  Tramways  Committee  has  received  a letter  from  the  town 
clerk  of  Bacup  on  the  matter,  and  the  whole  question  has  been 
referred  to  a Sub-Committee. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Cable  Interruptions  and  Repairs 

Interrupted.  Repaired. 

Tangier-Cadiz  May 

Tourane-Amoy  Ju"e  1J’  U®;* 

Assab-Perim 1909 

Gibraltar-Tangier Aug.  7,  ism 

Dakar-Conakry  Aug.  20, 1909 

Balikpapan-Kwandang «ept.  i,  uu.i 

Russia  and  Press  Telegrams— The  Russian  Govern- 
ment has  agreed  to  the  introduction  of  a Press  tariff  over  the 
Siberian  telegraph  lines,  and  the  Great  Northern  Telegraph  Co. 
will  Bhortly  he  able  to  accept  Press  messages  for  China,  Japan  an" 
the  Philippines  at  the  rates  prevailing  on  the  Eastern  Telegraph 
system. 

Telephone  Statistics.— An  examination  of  official 

statistics  shows  that  Germany,  Australia  (Commonwealth),  Austria, 
Belgium,  Bosnia,  Bulgaria,  Cape,  Ceylon,  Portuguese  Colonies, 
Denmaik,  Egypt,  Spain  (Government  oDly),  France,  Great  Britain 
and  Ireland,  Greece,  Hungary,  Dutch  Indies,  French  In  do- Chin  a, 
Iceland,  Italy,  Japan,  Luxembourg,  Madagascar,  Natal,  New 
Caledonia,  Orange  River  Colony,  Holland,  Roumania,  Russia, 
Servia,  Switzerland  and  Tunis  together  used  the  telephone 
3 964,721,335  times,  and  about  £14,000,000  sterling  was  paid  for 
these’  calls.  It  will  be  noticed  that  figures  for  the  whole  of 
America  (North,  South  or  Central)  are  not  included. 

Wireless  Telegraphy. — From  Canadian  contemporaries 

we  learn  that  the  amount  of  damage  done  to  the  Marconi  wireless 
station  at  Glace  Bay  was  about.  §8,000.  All  the  receiving  and 
sending  apparatus  in  the  operating  room  was  destroyed,  as  well  as 
a good”many  duplicate  parts  for  the  station  which  were  stored  in 
the  condenser  room.  The  loss  of  instruments  is  not  included in  the 
above  sum.  Mr.  Paget,  manager  of  the  Marconi  Co.  at  Port  Monen, 
informed  the  Montreal  Gazette  that  it  would  take  a month  to  restore 
communication,  and  that  the  spare  instruments  on  hand  were 
insufficient  for  this  purpose. 

The  fire  started,  he  states,  in  the  main  office  of  the  sending 
department,  and  nothing  has  been  left  standing  except  the  boiler 
house  and  the  four  huge  towers.  One  of  the  latter  is  badly 
damaged,  and  was  only  paved  from  destruction  by  the  energetic 
steps  of  the  staff  and  firemen. 

It  is  reported  that  the  Dominion  Government  contemplates 
spending  836,000  in  improving  the  wireless  telegraphic  system  on 
the  Pacific  Coasts.  Certain  stations  are  to  be  enlarged  and  new 
ones  built  at  points  to  link  up  a chain  throughout  British  Columbian 

waters.  f . «« • 

The  steamers  JBen-my-Chree , Empress  Queen  zna  Vikirg, 

between  Liverpool  and  the  tele  of  Man,  are  nbw  fitted  with  wire- 
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less,  and  the  charge  for  telegrams  (via  Seaforth)  is  lid.  per  word 
with  a minimum  of  Is.  6d.  a y ’ 


Wireless  Telegraphy  and  the  Post  Office.— As  the 

result  of  the  negotiations  which  have  been  in  progress  for  some 
months,  it  is  reported  that  the  Marconi  Wireless  Telegraph  Co.  has 
agreed  to  transfer  six  of  its  wireless  telegraph  stations  to  the  Post 
Uftce,  for  a consideration  not  yet  disclosed.  The  stations  in 
question  are  situated  at  Liverpool  (Seaforth),  the  Lizard,  Niton 
(I  ot  W.),  Caistor,  Crookhaven  (near  Queenstown),  and  Rosslare. 
Ihe  company  s licence  for  these  would  have  expired  in  three 
years.  The  trans-Atlantic  service  via  Poldhu  and  Clifden  remains 
in  the  bands  of  the  company,  as  well  as  the  communication  with 
lighthouses  and  lightships  ; but  the  Post  Office  has  secured  the  right 
to  use  the  Marconi  system  for  14  years  for  communication  between 
the  mainland  and  islands  ofl  the  coast  of  the  United  Kingdom,  thus 
avoiding  the  cost  of  laying  and  maintaining  cables.  The  Post 
Office  will  work  the  wireless  system  as  part  of  the  general  tele- 
graphic system  of  the  country  for  communication  with  passing  ships 
and  with  viands  It  is  anticipated  that  the  stations  at  Withernsea 
and  Hull,  now  disused,  will  be  re-opened.  The  Post  Office  takes 
over  the  North  Foreland  station,  which  at  present  is  under  the 
joint  control  of  the  Marconi  Co.  and  Lloyd’s,  an  arrangement 
which  has  caused  some  friction.  The  company  will  retain  control 
over  its  installations  on  board  ship,  which  number  about  230.  The 
present  staff  of  the  shore  stations  will  be  taken  over  by  the  Post 
Office  for  a year,  and  the  Government  may  eventually  retain  their 
services. 

In  reply  to  a question  in  the  House  of  Commons  on  Tuesday,  the 
Postmaster-General  stated  that  the  above  announcement  was  prema- 
ture, ana  did  not  emanate  from  the  Post  Office,  as  the  arrangements 
were  not  yet  complete,  and  were,  to  some  extent,  contingent  upon 
negotiations  with  Lloyd’s,  which  also  were  not  complete.  He 
promised  to  make  a statement  when  they  were  completed. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.  ) ictoiua. — 100,000  porcelain  insulators  for 

the  P.M.G.  See  "Official  Notices”  to-day. 

_ Te’egraph  and  telephone  material  for  the  P.M.G.  Melbourne. 
See  Official  Notices  to-day. 

Common  battery  switchboard  for  the  North  Sydney  Telephone 
Exchange.  See " Official  Notices  ” to-day.  3 P 

Belgium.— September  28th.  La  Socicte  Rationale  des 
Chemms  de  Fer  Vicinaux  of  Brussels  (14  Rue  de  la  Science)  are 
inviting  tenders  for  the  supply  and  erection  of  the  overhead  equip- 
ment for  the  Anderlues-Lobbes  section  of  the  Carnieres-Thuia 
electric  railway. 

Bristol.— September  21st.  E.L.  installation  at  Alexandra 
Park  Schoois,  Fishponds,  for  the  T.C.  (deposit  £2  2s.) ; Rodwav 
and  Demng,  architects,  Gaunt  House,  Orchard  Street,  Bristol. 

Burnley.  September  20th.  The  Guardians  are  inviting 

tenders  for  electrical  supplies  to  the  workhouse.  Particulars  from 
the  Clerk,  to  whom  tenders  must  be  sent  by  the  20  th  inst. 

• Canada.— Toronto.— October  14tb.  A New  York 

Sa^8  city  °*  Toronto  is  inviting  tenders  for  four 

1,500-h.p.  synchronous  motors,  tw 3 1,500-h  p induction  motors 
four  500-hp.  induction  motors  and  two  225-h.p.  synchronous 
motors,  with  exciters,  switchboards  and  connections ; also  for  a 
number  of  large-sized  turbine  pumps,  piping,  valves,  &c. 


Bublin.— September  13th.  750  a.c.  meters,  single- 

phase, for  the  Lighting  Committee.  See  "Official  Notices” 
September  3rd. 

f’ul ham. —September  22nd.  150  electricity  meters  for 

the  Corporation.  See  " Official  Notices  ” to-day. 


Oulton  Broad. — The  U.D.C.  invites  applications  fror 
to  dSayWl1  ln8  t0  Carry  0Ut  it9  KL'  0rder'  8ee  " 0fficial  Notices 


Transvaal.  The  Board  of  Trade  . Journal  quotes  a Sout! 
African  paper  to  the  effect  that  the  tenders  are  to  be  invited  fo 
the  supply,  to  the  Johannesburg  Town  Council,  of  electric  generat 
in g plant,  &c.,  to  the  value  of  some  £57,000,  as  follows— Fon 
e?ch  capable  of  producing  14,000  lb.  of  steam  per  hour 
J.460  ; four  mechanical  stokers,  £3,200  ; economisers.  £2,000  • oni 
chimney  and  necessary  ilu«s,  £2,200 ; steam,  exhaust  and  circulktin, 
piping,  £1,500;  two  cooling  towers,  £2,000;  cooling  pond,  £75o' 
two  feed-pumps  and  house,  £600;  one  borehole  and  pump,  completi 
with  house,  and  rebormg  existing  borehole,  £790 ; removing  sii 
boilers,  steam  pipes,  &c  , £500  ; engines,  about  £34,000. 


CLOSED. 


Admiralty.— -The  Electrical  Apparatus  Co.,  Ltd.,  hai 

received  the  Admiralty  contract  for  all  enclosed  fuses,  from  35  to 
60  amps,  inclusive,  up  to  December  31st,  1911. 


Birlidale. — The  U.D.C.  has  accepted  the  tender  of  th 
Destructor  Co.,  Ltd.,  of  Leeds,  for  a refuse  destructor,  a 


Blackburn. — The  T.C.  has  accepted  the  tender  of  the 

Wigan  Coal  & Iron  Co.,  Ltd.,  for  coal  for  the  electricity  works. 


Bradford.— The  Corporation  Electricity  Committee  hai 
recommeaded  the  acceptance  of  tenders  as  follows  for  the  work  oi 
installing  electric  light  and  power  plant  at  the  Technical  College 

Crossthwaite  Fire  Bar  Syndicate,  Ltd.— Cooling  tower,  .£168. 

Cole,  Marchent  & Morley.— Low-speed  engine,  with  rope  pulley,  also  surfaci 
condenser  and  jet  condenser,  £1,200. 

Cainpben  iGas  Engine  Co.-Gas  engine,  with  suction  gas  plant,  starter 

Tudor  Accumulator  Co— Battery  of  220  cells,  £332. 

Siemens  Bros.,  Ltd.— Motor-generator,  £171. 

h^asXs?ty  £^600  Co,~High'sPeed  set>  low-speed  set,  booster  and  balancer. 

' Thwaites  ®ros"  Ltd.— High-speed  engine,  £260. 

1 ■ Green  & Sons,  Ltd. — Economiser,  £104. 

Holdsworth  & Sons.— Lancashire  boiler,  £368. 


The  total  amount  of  the  tenders  is  £4,303. 


Burnley. — The  E.C.  has  accepted  Messrs.  Siemens  Bros.’ 
t®n^!r  to  suPP'y  1.900  yards  of  T square  inch  cable  and  950  yards 
of  05  square  inch  cable  ; also  that  of  a firm  for  the  supply  of  two 
mechanical  stokers.  3 


Dundee.— The  contract  for  the  lighting  by  electricity  of 
St.  Leonard’s  School  Laboratory,  St.  Andrews,  has  been  secured  by 
Messrs.  Maxwell  (Dundee),  Ltd.  3 


Glasgow.— The  Corporation  Tramways  Committee  hs 

recommended  the  acceptance  of  the  following  tenders 


tiingle  core  lead-covered  cable.-Standard  Cable  Manufacturing  Co  Ltd 
36-in  copper  rail  bonds.-U.S.  Steel  Products  Export  Co.  ” 

Lead-covered  and  armoured  cable.-British  Insulated  and  Helsby  Cablos 


Mansfield. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Babcock  & Wilcox,  Ltd.,  for  water  softening  plant  for  the  electricity 
works,  at  £220.  1 


Nelson.— Messrs.  James  Batty  & Co.,  of  Bnrnley,  have 
received  the  contract  for  lighting  and  ventilating  work  at  the  new 
Palace  Theatre  and  Hippodrome  now  being  built  in  Nelson. 


I ontypridd.— The  following  is  a list  of  the  tenden 
received  by  the  electric  lighting  and  tramways  department  (Mr 
.1.  F.  Teasdcl,  engineer  and  manager),  for  one  500-kw.  combined 
generator,  consisting  of  one  720-b.h  r.  engine,  together  with  one 
350-kw.  and  150-kw.  dynamos: — 


Groat  and  Little  I soorili  (Co.  Durham). — Lighting 

eeit.ain  roads  (overhead  lines)  by  electricity,  for  the  PC  ■ J R 
Elliott,  clerk  to  the  P.C.,  Fern  House,  New  Washington. 

Grimsby. — .September  1 7th.  Paper-insulated  lead-covered 

cables  for  the  Corporation.  Sie  “Official  NoticoB”  September  3rd. 

Hungary.— September  18th.  Tenders  are  being  invited 
by  the  municipal  authorities  of  Magyarkanizsa,  for  the  establishment 
of  a central  electric  lighting  station  in  the  town. 

Isle  of  Til  an  et.— Stores  for  the  Isle  of  Thanet  Electric 
Tramways  and  Lighting  Co  , Ltd.  See  " Official  Notices  ” Septem- 
ber 3rd.  1 

liondon.— L.C.C.— September  Mth.  The  L.C.C.  wants 

tenders  for  the  supply  and  laying  of  6 J miles  of  0 075  sq.  in. 
thr  •: core  cable  «Dd  4G  miles  of  Ringle  core  cable,  telephone  cables, 
&r  ■ , lie  supply  of  50  tramway  feeder  pillars  ; layiDg  10  miles  of 
stoneware  ducts  ; and  the  supply  of  440,000  stoneware  ducts.  See 

Official  Notices”  August  Cth. 

L.GC  September  21st.  Two  600-kw.  and  150  iuv.  motor- 
gem  c rat  oni,  i.)»r  high  and  low-tension  switchgear,  for  sub-stations  ; 
steam  Aiffiytbcr  piping,  \alvgs  &c  for  Greenwich  generating  station. 
See  " Official  Notices ytugukt  27th. 


Brush  Elec.  Eng.  Co 

Phu'uix  Dynamo  Co. 

Browctt,  Lindley  & Co. 
Siemens  . . (accepted) 

.T.  Howdon  & Co. 

Browctt,  Lindley  & Co. 

Elec.  Construction  Co. 

.1.  Howden  & Co. 
ltees  Roturbo 
Bruce  Peebles  & Co.  . . 
Browctt,  Lindley  & Co. 

Brit.  Eleo.  Plant  Co 

Browett,  Lindley  & Co. 

J.  Howden  & Co. 

1 ianc.  Dynamo  and  Motor  Co. 
Brit.  Thomson-Houston  Co. 
Brit.  Elec.  Plant  Co.  .. 

J.  Howden  & Co. 

General  Electric  Co.  .. 

British  Westinghouse 

Siemens 

Siemens 

.1.  Howden  & Co. 

Bruce  Peebjps  & Co. 

British  Westinghouse. . 

General  Electric  Co 

J.  Howden  & Co. 

British  Westinghouse. . 
General  Electric  Co.  .. 

British  Westinghouse 

General  Electric  Co 

Dick,  Kerr  A Co.  . . - , . 
J.  H.  HoltnoB  & Co 


Engine. 

Brush 

Beiliss 

Browett 

Beiliss 

Howden 

Browett 

Beiliss 

Howden 

Beiliss 

Beiliss 

Browett 

Beiliss 

Browett 

Howden 

Beiliss 

Beiliss 

Howden 

Howden 

Beiliss 

Beiliss 

Howden 

Browett 

Howden 

Browett 

Allen 

Allen 

Howden 

Howden 

Howden 

Browett 

Browett 

Bellies 

Beilina 


Dynamo,  £ 

Brush 2,824 

Phoenix  ..  ..  2,873 

Bruce  Peebles  . . 2,893 
Siemens  . . 2,894 

Brit.  Elec.  Plant  . . 2,808 
Siemens  . . , . 2,913 

E.C.C 2,913 

Bruce  Peebles  . . • 2,919 
Rees  Roturbo  . . 2,928 
Bruce  Peebles  . . 2,936 

E.C.C 2,955 

Brit.  Elec.  Plant  . . 2,955 
Lane.  D.  & M.  2,968 

Westinghouse  ..  2,980 

Lane.  1).  & M.  ..  2,991 

B.T.-H 2,998 

Brit.  Elec.  Plant  ..  3,000 
Lane.  D.  A M,  . 3,025 

G.E.C 3,029 

Westinghouse  ..  3,042 

Siemens  ..  ..  3,045 

Siemens  ..  ..  3,061 

E.C.C 3,061  ■ 

Bruce  Peebles  . . 3,085 

Westinghouse  ..  3,119 

G.E.C 3,124 

G.E.C 3,139 

Westinghouse  . . 8,140 

G.E.C 3,188 

Westinghouse-.  ..  .3,190-: 
G.E.C.  ...  3,202 

Dick,  Kerr./  ■ , “ BffU  ' 

J.  H.  Holmei  ,.  8,406 
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The  tender!  for  independent  surface  condensing  plant  (including 
£100  for  contingencies)  were 


tforthington  Pump  Co.  -- 
Midland  Engineering  Lo. 


(accepted)  £1,560 

Co-  •• 

Srush  Elec.  Eng.  Co.  ..  ..  L»79 

,V.  H.  Allen,  Son  A Co 1.610 

saac  Storev  l,6‘-b 

.ViUans  & Robinson  ..  ..  1.602  . 

'ole,  Marchent  A Morley  ..  1,721 1 


John  Thompson £1,771 

Mirrlees  Watson  Co.  ..  ..  1,803 

Beiliss  & Morcom 1,W3 

R.  J.  Mitchell  1,980 

British  Westinghouse  Co.  . . 2,031 
Richardsons,  AVestgarth  A Co.  2,076 

Loe,  Howl  A Co 2,078 


Rochdale. — The  T.C.  has  accepted  the  tender  of  the 

Lorain  Co.,  of  Johnstown,  Penn.,  for  points  and  crossings  for  the 

tramways,  at  £422. 

Swansea. — The  Education  Committee  has  accepted  the 
tender  of  Messrs.  Mills,  English  & Co.,  Ltd.,  Swansea,  for  electric 
light  fittings,  &c.,  for  the  Technical  College  extensions,  at  £375. 


York. — The  Tramways  Committee  has  accepted  the 
tender  of  the  British  Thomson-Hcuston  Co.,  Ltd.,  at  a cost  of 
£10,914,  in  connection  with  the  tramways  reconstruction.  It  has 
been  decided  to  cease  running  the  horse  cars  this  week,  and  to 
substitute  ’buses,  in  order  not  to  impede  the  work  of  electrification. 


NOTES, 


Municipal  Tramways'  Association  : Annual  Con- 
ference.— The  eighth  annual  Conference  of  this  Association  is  to  be 
held  in  London  at  the  County  Hall,  Spring  Gardens,  S.W.,  on 
September  22nd,  23rd  and  24th.  Mr.  A.  L.  C.  Fell  will  deliver  the 
presidential  address.  Following  this  there  will  be  papers  and 
other  arrangements  as  follows: — 

Wednesday,  September  22nd. — 

"Medical  Examination  of  Tramway  Employ 6 V’  by  Councillor 
A.  W.  Chapman,  vice-chairman  of  Manchester  Tramway 
Committee. 

Luncheon  at  the  Trocadero  at  the  invitation  of  the  chairman  of 
the  L.C.C. 

"The  Central  Repair  Dep6t  of  the  London  County  Council,”  by 
Mr.  W.  E.  Ireland,  rolling  stock  superintendent,  L.C.C. 
tramways. 

Association  Dinner  at  the  Garden  Club,  White  City,  at  7.30  p.ro. 
Thursday,  September  23rd  — 

" Some  Comparisons  of  Continental  and  British  Methods  of 
Operating  Tramways,”  by  Mr.  A.  R.  Fearnley,  general 
manager,  Sheffield  Corporation  tramways. 

“Current  Consumption,”  by  Mr.  R S.  Pi’chtr,  general  manager, 
Aberdeen  Corporation  Tramways. 

Luncheon  at  the  Holbom  Restaurant  at  the  invitation  of  the 
- Highways  Committee. 

Visit  to  Central  Repair  Depot,  and  Geenwich  generating  station, 
followed  by  tea  provided  by  the  President.. 

Reception  at  Mansion  House,  by  the  Lord  Mayor  of  London, 
at  9 p.m. 

Friday,  September  24th. 

Business  Meeting,  followed  by  an  excursion  to  Windsor. 

The  Waldorf  Hotel  is  to  be  the  headquarters  of  the  Asso  nation 
daring  the  Conference.  Mr.  A.  R.  Fearnley  is  secretary  of 
the  Association. 

Electric  Lift  Fatality. — At  'Warrington  on  August 
25th  an  inquest  was  held  into  the  death  of  William  Taylor,  26,  a 
shopman  at  the  Co-operative  Stores.  It  appeared  that  Taylor  was 
unloading  an  electric  lift,  when  he  set  it  in  motion  apparently 
intending  to  raise  it  2 or  3 ft.  It,  however,  continued  rising,  and 
dragged  deceased  with  it,  crushing  him  between  it  and  the  ceiling. 
It  was  suggested,  says  the  Manchester  Daily  Guardian , that  the 
starting  button,  or  “ plunger,”  was  defective,  and  that  it  was  apt 
to  stick.  Thomas  Hardman,  who  was  working  with  Taylor  at  the 
time  of  the  accident,  admitted  that  it  had  been  sticking  on  acd 
off  for  a month,  but  that  no  formal  report  had  been  made  to  the 
management.  The  shop  manager  knew  of  the  defect,  but  under- 
stood that  it  was  not  material.  The  chief  electrical  engineer  of 
the  Stores  said  that  Taylor  disobeyed  instructions  in  starting  the 
lift  from  the  outside.  Had  it  been  started  from  the  inside  with 
the  gates  properly  closed  it  would  have  been  impossible  for  the 
accident  to  occurr.  The  Coroner’s  officer  said  that  he  examined 
the  "plunger”  an  hour  after  the  accident  and  found  that  it  was 
rusty  and  that  it  stuck.  The  jary  found  a verdict  of  accidental 
death,  and  attached  no  blameVo  the  Society  or  its  officials.  They, 
however,  recommended  that  the  “ plnDger  ” should  be  encased  in  a 
non-corrosive  box  and  that  there  should  be  periodical  examinations 
of  it.  It  would  be  preferable  to  provide  automatic  safeguards,  which 
would  render  it  impossible  to  start  the  lift  with  the  gates  open. 

Breakdown  at  Niagara.— One  of  the  new  10,000-h.p. 
turbines  in  power  house  No.  3 of  the  Niagara  Falls  Hydraulic 
Power  and  Slanufactnring  Co.  broke  down  recently,  and  two 
employes  were  injured.  The  casing  burst,  and  a piece  of  metal 
was  hurled  across  the  station,  which  was  partly  flooded  with  the 
outrash  of  water.  At  the  time  the  wheel  was  moving  under  about 
75  lb.  pressure,  but  has  withstood  much  higher  pressure.  A defect 
in  the  casting  is  Buspected  as  being  the  cause  of  the  break.— J'avrer. 


Lecture  Notes.  — On  August  23rd,  at  the  iSouth- 

Eastern  Agricultural  College,  Mr.  E.  Kilburn  Scott  delivered  a 
lecture  on  the  application  of  electric  power  to  the  manufacture 
of  manures  and  for  expediting  plant  growth  by  high-tension 
discharge.  The  audience  included  the  staff  and  about  90  school- 
masters of  Kent  and  Surrey,  resident  at  the  college.  Mr. 
Kilburn  Scott  first  referred  to  the  prophecy  of  8ir  William  Crookes 
in  1893,  that  a time  would  arrive  during  this  century  when  the  out- 
put of  sulphate  of  ammoDia  from  gas  works  and  coke  ovens,  plus 
the  natural  deposits  of  guano  and  of  sodium  nitrate  from  Chile 
and  Peru,  would  fall  short  of  that  necessary  to  keep  up  the  supply 
of  the  world’s  wheat,  &c.  He  then  described  the  manufacture  of 
calcium  nitrate  and  calcium  cyanamide.  Both  the  above  manures 
have  the  advantage  over  sodium  nitrate  of  depositing  lime  in  the 
soil  when  they  give  up  their  nitrogen.  They  are,  therefore,  very 
good  for  clayey,  sandy,  and  such  other  soils  as  are  naturally  short 
of  lime.  The  concluding  part  of  the  lecture  dealt  with  the  high- 
tension  discharge  experiments  which  for  the  past  two  years  have 
been  carried  on  near  Gloucester.  Mr.  Kilburn  Scott’s  lecture  was 
somewhat  similar  to  one  he  delivered  la9t  year  at  the  leading 
Agricultural  College  in  Australia,  whilst  he  was  head  of  the 
Electrical  Engineering  Department  at  the  University  of  Sydney, 
New  South  Wales. 

Appointment  Vacant.— The  Swinton  and  Pendlebury 

Electricity  Committee  has  decided  to  appoint  its  own  electrical 
engineer  for  the  management  of  the  electricity  undertaking. 
Hitherto  the  management  has  been  in  the  hands  of  the  Lancs. 
Electric  Power  Co.,  to  which  the  Council  has  paid  £150  per  annum. 

Electrical  Fatality.— The  Daily  News  says  that  John 

Dent  Thompson,  a miner,  of  Sheldon,  employed  at  a colliery  electric 
pump,  on  Tuesday  took  hold  of  a live  wire  with  his  naked  hand, 
and  was  instantly  killed. 

Parliamentary. — Third  Reading. — In  the  House  of 

Commons  last  week  the  Telegraph  (Arbitration)  Bill  was  read  a 
third  time. 

El  Dorado.— The  Llandilo  Council  received  400  appli- 
cations for  particulars  of  the  post  of  electrical  engineer  recently 
advertised;  216  sent  in  formal  applications.  The  E.L.  Committee 
selected  six  for  the  Council’s  consideration.  The  salary  is  to  be 
from  £100  to  £130,  and  the  age  between  25  and  45. 

Sequel  to  an  Electric  Train  Accident. — At  the 

Lancaster  County  Court  on  Friday,  J udge  Hans  Hamilton  heard  an 
action  against  the  Midland  Railway  Co.  arising  out  of  sn  electric 
train  accident  on  the  Lancaster  and  Morecambe  line  on  June  lttih, 
when  a landau  and  horse  belonging  to  Henry  Needham,  of  More- 
cambe (the  plaintiff),  were  cut  up.  Tne  damages  claimed  were 
£40.  It  was  urged  that  the  company  were  guilty  of  negligence 
through  their  servants  in  not  giving  sufficient  warning  of  the 
approach  of  the  train  at  the  level  crossing  where  the  accident 
happened,  and  in  leaving  the  crossing  in  charge  of  a woman,  who 
did  not  open  the  gates  when  requested.  In  the  course  of  the 
hearing,  Motorman  Woodhouse  said  he  sounded  his  hooter  re- 
peatedly, and  the  driver  of  the  vehicle  never  looked  up.  The  line 
was  straight  for  nearly  2 miles.— His  Honour  found  there  had  been 
contributory  negligence  on  the  part  of  the  driver  of  the  landau, 
and  non-suited  the  plaintifE.  He  added  that  the  motorman  did  all 
he  could  to  avoid  the  accident. 

- Sheffield  Electrical  Department.— The  following 

motion  was  down  on  the  agenda  for  Wednesday’s  meeting  of  the 
Sheffield  Corporation:— 

“That  it  be  an  instruction  to  any  Committee  of  the  Council  (in- 
cluding the  Education  Committee)  requiring  work  done  by  an 
electrician  not  to  apply  for  or  accept  any  tender  for  such  work — 
but  that  the  same  be  entrusted  to  the  electric  department  of  the 
Corporation ; which  department  is  hereby  instructed  to  execute 
such  work  at  the  actual  net  cost  thereof  with  an  addition  of  .5  per 
cent,  to  cover  standing  charges.” 

The  Overcrowded  Profession  (—It  is  reported  in  the 

press  that  the  Shoreditch  Board  of  Guardians  has  given  the 
appointment  of  assistant  relieving  officer  to  “ Mr.  H.  L.  White,  an 
electrician,”  son  of  the  Board’s  chairman. 

Educational.— Glasgow  and  West  of  Scotland 

Technical  College.— The  Calendar  for  1909-10  has  come  to  hand, 
and  gives  the  usual  particulars  relating  to  the  courses  of 
instruction  ; the  new  session  opens  on  the  23rd  inst.,  and  the  third 
section  of  tne  new  buildings  will  be  brought  into  use. 

Nohthampton  Polytechnic  Institute. — We  have  received  a 
copy  of  the  “ Announcements  ” for  1909-10,  a volume  which  yearly 
increases  in  size,  and  gives  pari iculars  not  only  of  the  educational 
but  also  of  the  many  social  features  of  the  Institute.  Besides  the 
usual  technological  courses,  the  Institute  provides  special  instruc- 
tion in  technical  optics  and  horology.  The  head  of  the  electrical 
engineering  department  is  Dr.  R.  Mullineux  Walmsley,  principal 
of  the  Institute,  with  whom  is  associated  Dr.  C.  V.  Drysdale  ; Mr. 
A.  C.  Jolley  is  tne  senior  demonstrator  and  lecturer.  Special 
lectures  are  given  by  Mr.  H.  M.  Hobart  (Electrical  Engineering 
Design),  Dr.  J.  Erskine-Murray  (Radio-Telegraphy),  Mr.  J.  H. 
Stephens  (Submarine  Cable  Work),  Mr.  W.  H.  Winny  (Applied 
Electricity)  and  Mr.  E.  K.  Scott  (Quantities  and  Estimates),  and 
there  are  special  classes  for  postal  telegraph  officers,  conducted 
by  Mr.  A.  W.  Martin,  with  four  assistants.  A course  in  Electro- 
chemistry has  been  organised,  and  a new  departure  has  been  made 
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in  the  addition  of  a class  in  Aeronautical  Engineering.  It  will  ba 
seen,  therefore,  that  the  Institute  is  in  close  touch  with  present- 
day  practice.  The  volume  gives  full  particulars  of  the  courses  of 
instruction,  with  illustrations  of  the  laboratories.  Evening  work 
begins  on  the  27th  inst.,  and  day  work  on  October  4th.  The  new 
building  is  now  in  use,  providing  much-needed  accommodation  for 
the  enlargement  of  the  engineering  laboratories. 

Manchester  Munioipal  School  of  Technology. — The  calendar 
for  session  1909-10  has  been  issued,  and  forms  a bulky  volume  of 
o ver  600  pages  ; an  abridged  calendar  of  20  pages  is  also  issued. 
The  new  session  opens  on  the  20  th  inst. ; Prof.  Schwartz  is  the 
head  of  the  Physics  and  Electrical  Engineering  Department,  and 
among  his  Btaff  are  Messrs.  0.  F.  Smith  and  W.  Cramp.  Prof. 
W.  W.  Haldane  Gee  is  Professor  of  Pure  and  Applied  Physics. 
Excellent  half-tone  illustrations  are  given  of  the  laboratories, 
which  are  admirably  equipped,  with  very  full  details  of  the 
numerous  courses  provided. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  Longton  T.C.  has  in- 
creased the  salary  of  Mr.  W.  Langford,  manager  of  the  gas  and 
electricity  work  I,  from  £500  to  £550  per  annum. 

Mr.  C.  Furness,  borough  electrical  engineer  at  Blackpool,  who 
underwent  an  operation  on  August  28th,  is  making  satisfactory 
progress  towards  recovery. 

The  Sydney  City  Council  has  confirmed  the  appointment  of  Mr. 
E.  J.  Cochrane,  A. I E.E.,  of  Ballarat  (V.),  as  chief  assistant  to 
Mr.  H.  R.  Forbes  Mackay,  city  electrical  engineer,  at  £500,  rising 
to  £600  per  annum. 

On  Friday,  August  27th,  at  the  Tiger  Hotel,  PontmorlaD,  Mr. 
A.  J.  Howard,  chief  assistant  engineer  to  the  Merthyr  Electric 
Traction  and  Lighting  Co.,  Ltd.,  was  presented  by  the  staff  and 
employes  with  a portmanteau,  writing  case  and  Dawson’s  “ Electric 
Traction  Pocket-Book,”  on  the  occasion  of  his  leaving,  after  2^ 
years’  service  with  the  company.  Mr.  Lewis  W.  Dixon,  managing 
engineer,  made  the  presentation. 

The  Hove  Town  Council  has  received  the  resignation  of  Mr. 
G.  M.  Harris  of  his  post  as  resident  electrical  engineer  to  the 
Aldrington  electric  lighting  undertaking,  in  consequence  of  ill- 
health. 

Tramway  Officials. — Mr.  W.  W.  Webster,  chief 

inspector  of  the  Burton-on-Trent  and  Ashby  Light  Railway,  has 
been  appointed  instructor  to  motoimen  by  the  Bournemouth  T.C. 

Mr.  Daniel  Fisher,  son  of  the  manager  of  the  Dundee  Corpora- 
tion Tramways,  has  been  appointed  manager  of  the  Dundee, 
Broughty  Ferry  and  District  Tramway  Co.,  Ltd.,  in  succession  to 
Mr.  J.  H.  Shepherd. 

General. — We  have  much  pleasure  in  announcing  that 
Mr.  T.  Mather,  Wh.Sch.,  F.R.S.,  has  been  appointed  Professor  of 
Electrical  Engineering  at  the  Central  Technical  College,  S.W.,  in 
succession  to  the  late  Prof.  W.  E.  Ayrton.  The  appointment  will 
give  great  satisfaction  to  Prof.  Mather’s  numerous  friends,  especially 
to  the  army  of  “ old  students,”  who  regard  their  association  with 
him  in  their  college  days  as  one  of  their  most  valued  privileges. 
Mr.  Mather  for  many  years  held  the  post  of  chief  assistant  in  the 
Electrical  Engineering  Department,  and  is  a member  of  the 
Faculty  of  Engineering  of  the  University  of  London,  as 
well  as  of  the  Board  of  Examiners  and  Board  of  Studies 
in  Electrical  Engineering  of  Ithe  University,  and  Member 
of  Council  of  the  Institution  of  Electrical  Engineers,  and  of 
the  Physical  Society.  Of  his  numerous  inventions  many  are 
in  every-day  use  in  electrical  works  and  laboratories,  and 
his  scientific  papers,  many  of  which  were  prepared  in  collaboration 
with  Prof.  Ayrton,  have  made  his  name  familiar  to  the  electrical 
engineer ; in  particular  the  Ayrton-Mather  moving-coil  galvano- 
meter, electrostatic  voltmeters,  non-inductive  resistances,  and 
universal  shunt  may  be  mentioned  as  especially  noteworthy.  Under 
Mr.  Mather’s  immediate  supervision  the  electrical  engineering 
department  at  the  College  has  been  reorganised  and  extended 
during  recent  years,  and  is  able  to  hold  its  own  with  any  of  the 
admirably  equipped  laboratories  which  have  been  organised  in  our 
great  cities,  modelled  largely  on  the  pattern  of  the  O.T.O.  Mr. 
G.  W.  O.  Howe,  Wh.  8ch.,  M.Sc.,  who  was  formerly  for  several 
years  with  Messrs.  Siemens  Bros.  & Co.,  and  Messrs.  Siemens  and 
HaUke,  of  Oharlottenburg,  and  has  been  chief  lecturer  and  demon- 
strator at  the  O.T.O.  since  1905,  haB  been  appointed  Assistant 
Professor  of  Electrical  Engineering  at  the  Central  Technical 
College ; we  have  pleasure  in  offering  our  congratulations  to 
both  parties. 

Mr.  G.  H.  C.  Risoh,  M.I.E.E.,  who  has  had  an  exceptionally 
varied  and  thorough  electrical  engineering  experience  extending 
over  more  than  20  years,  and  who  for  eight  years  held  the  position 
of  chief  electrical  engineer  for  the  Transvaal  and  Orange  River 
Colony  Railways,  is  now  in  England.  We  understand  that  he  is 
here  with  a view  to  entering  upon  a now  appointment  when  oppor- 
tunity arises. 


The  Times  announces  that  Major  O.  G.  Burnaby,  R.E.,  now 
serving  at  Falmouth,  has  been  appointed  Chief  Instructor  at  the 
School  of  Electric  Lighting,  Plymouth,  in  place  of  Major  St.  G.  R. 
Caulfeild,  whose  appointment  has  expired. 

We  are  asked  to  state  that  the  note  in  our  last  issue  respecting 
Mr.  Rankin’s  appointment  does  not  refer  to  the  Electrical  Co.,  Ltd. 
(A..E.G.,  Berlin),  Manchester. 

We  regret  to  learn  from  our  trans- Atlantic  contemporaries  of  the 
sudden  death  of  Mr.  A.  A.  Knudson,  a well-known  New  York  con- 
sulting engineer  and  expert  on  electrolysis.  Mr.  Knudson  was  a 
very  frequent  contributor  to  the  Press  on  the  subject  mentioned. 

Mb.  R.  W.  Hogarth,  of  16,  Rutland  Square,  Edinburgh,  whose 
late  partner,  Mr.  Buchan,  recently  died,  has  made  arrangements 
with  Mr.  C.  S.  Yesey  Brown,  M.Inst.C.E.,  and  Mr.  Wilfred  Hall, 
A.M.Inst.C.E.,  for  carrying  on  with  them  practice  as  consulting 
electrical  and  mechanical  engineers  at  the  above  address,  and 
also  at  Newcastle  and  in  London,  under  the  firm  name  of  Buchan 
and  Partners. 

On  September  3rd,  at  Turnham  Green,  the  marriage  took  place 
of  Percy,  eldest  son  of  Mr.  S.  Alfred  Varley,  of  dynamo  fame,  to 
Violet,  daughter  of  the  late  J.  E.  Bloom.  The  Rev.  Telford  Varley, 
M.A.,  brother  of  the  bridegroom,  performed  the  ceremony. 

The  Sunderland  Education  Committee  has  decided  to  appoint 
Mr.  W.  T.  MaoCall,  M.Sc.,  of  Halifax,  head  of  the  Electrical 
Engineering  Department  at  the  Sunderland  Technical  College. 

Mb.  Horace  H.  Leagb,  A.M.I.E.E.,  announces  that  he  is  giving 
up  his  address  at  10,  City  Road,  London,  E.C.,  having  taken  an 
appointment  with  Messrs.  A.  W.  Pocklington  & Co.,  47,  York 
Street,  Westminster. 

Mr.  William  Murray,  of  the  firm  of  Williamson,  Murray  and 
Co.,  has  joined  the  board  of  the  Edison  & Swan  United  Electric 
Light  Co.,  Ltd. 

On  Saturday  last  the  electrical  staff  of  the  Frodingham  Iron  and 
Steel  Co.,  Ltd.,  made  a presentation  to  Mr.  A.  G.  Cutts,  who  is 
leaving  to  take  up  the  position  of  chief  electrical  engineer  to  the 
Leeds  Copper  Works,  Ltd. 

Obituary. — The  death  is  announced  from  Sydney  of 
Mb.  D.  Kirkcaldie,  assistant  commissioner  of  the  New  South 
Railways. 


NEW  COMPANIES  REGISTERED. 


Prestwick  & Burt$  Ltd.  (104,596).— This  company  was 

registered  on  August  lGth,  with  a capital  of  £1,500  in  £1  shares,  to  acquire  the 
interest  of  E.  C.  Lea  in  the  business  carried  on  by  him  at  South  Lane,  Kingston1 
oa-Tliames,  asPrestwich  & Burt,  and  to  carry  on  the  business  of  manufacturing 
electricians,  electrical  and  mechanical  engineers  and  contractors,  founders, 
dealers  in  electrical  accesories,  &c.  The  subscribers  (with  450  shares 
each)  are: — A.  Vandam,  17,  Evelyn  Mansions,  Carlisle  Place,  S.W.,  elec- 
trical engineer;  C.  Zee,  17,  Evelyn  Mansions,  Carlisle  Place,  S.W.,  electrical 
engineer.  Private  company.  The  number  of  directors  is  to  be 

three  : the  first  are  A.  Vandam,  C.  Zee  and  C.  Lea  (all  permanent,  subject  to 
holding  450  ordinary  shares).  C.  Zee  is  the  first  secretary.  Table  “ A ” mainly 
applies.  Registered  by  William  Hurd  & Son,  ‘25,  Bucklersbury,  E.C. 

Bowers  & Barr,  Ltd.  (104,680).— This  company  was  registered 

on  August  23rd,  with  a capital  of  £2,000  in  £1  shares,  to  take  over  the  business 
of  electrical  engineers  carried  on  by  F.  C.  Bowers  and  E.  V.  Barr,  as  “ Bowers 
and  Barr,”  at  Great  Yarmouth.  The  subscribers  (with  100  shares  each)  are:— 
F.  C.  Bowers,  134,  Lichfield  Road,  Great  Yarmouth,  electrical  engineer;  O.  A. 
Hubbard,  Noithfield,  North  Walsham  Road,  Norwich,  electrician.  Private 
company.  Table  “A”  mainly  applies.  Registered  by  Ferrier  & Ferrier,  33. 
Hall  Plain,  Great  Yarmouth. 

International  Electric  Transport  and  Enterprise  Co.,  of 

Alsace-Lorraine,  Ltd.  (104.068).— This  company  was  registered  on  August  21st, 
with  a capital  of  £200,000  in  195,000  preferred  shares  of  £1  each  and  100,000 
deferred  shares  of  Is.  each,  to  undertake  and  develop  electric  carriage  and 
other  enterprises  in  Alsace-Lorraine  and  elsewhere,  and  to  carry  on  the  business 
of  constructors  of  electric  tramways  and  railways,  motor-vehicles,  tunnels, 
bridges  and  roads,  carriers  of  passengers  and  goods,  &c.  The  subscribers  (with 
one  preference  share  each)  are : — K.  8.  Thompson,  Farnaby,  Sevenoans, 
solicitor  ; E.  T.  Wheeler,  47,  Durlston  Road,  Upper  Clapton,  N.E.,  accountant ; 
F.  H.  Fletcher,  3,  East  India  Avenue,  E.C.,  solicitor;  A.  Molock,  3, 
East  India  Avenue,  E.C.,  secretary ; F.  J.  Allen,  3,  East  India  Avenue. 
E.C.,  secretary  ; A.  F.  Argles,  6t.  Stephen’s  House,  Victoria  Embank 
ment,  8.W.,  surveyor;  W.  H.  Quarrell,  3,  East  India  Avenue,  E.C.,  solicitor. 
Minimum  cash  subscription,  £2,000.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  eleven  ; the  first  are  C.  Simon  and  A.  Saufcier  (both 
of  Guebwiller,  Alsace,  Germany)  and  A.  F.  Argles  ; qualification,  £100;  each 
director  is  to  receive  £1  per  board  meeting  attended,  in  addition  to  travelling 
and  hotel  expenses,  and  also  £4  per  day  "during  absence  from  place  of  resi- 
dence ” ; directors  arid  managing  director  alBO  to  be  entitled  to  a fixed  remunera- 
tion, to  be  decided  on  by  the  board.  Registered  office,  8,  East  India  Avenue, 
E.C. 


E.M.F.,  Ltd.  (104,699). — This  company  was  registered  on 

August  24th,  with  a capital  of  £20,000  in  £1  shares,  to  adopt  an  agreement 
with  J.  M.  Bein,  A.  J.  Groso,  T.  H.  Satchwell  and  O.  H.  Bishop,  and  to  oarry 
on  the  business  of  eleotricians,  mechanical  and  eleotrical  engineers,  suppliers 
of  eleotricity  for  light,  heat,  motive  power,  or  other  purposes,  &c.  The  sub- 
seribers  (with  one  share  eaoh)  are: — J.  M.  Bein,  108,  MuBwell  Avenue,  Muswell 
Hill,  N.,  eleotrical  engineer;  A.  J.  Grose,  14,  Ashohuroh  Grove.  Shepherd  s 
Bush,  W.,  gentleman  ; O.  H.  Bishop,  7,  Layer  Gardens,  West  Acton,  W.,  elec- 
trical engineer.  Private  oompany.  The  number  of  direotors  is  not  to  be  less 
than  three  or  more  than  five;  the  first  are  J.  M.  Bein,  A.  J.  Grose  and .0.  »• 
Bishop ; remuneration  of  J.  M.  Bein  and  A.  J . Grose,  £460  per  annum ; of  O.  n . 
Bishop,  £600  por  annum.  Registered  by  Barfield  & Barfield,  47,  Finsbury 
E.C. 


Bulllvant's  South  African  Co.,  Ltd.  (104,728).-TbiB  com- 

pany  was  registered  on  August  26th,  with  a capital  of  £6,000  In  £1  snarefli  & 
carry  on  in  South  Africa  and  elsewhere  the  business  of  dealers  in  wire ' roP0  &“~ 
netting,  torpedo  defonoe  nets,  wire  tramways,  mining  and  hauling  plant,  ieir 
graph  oables,  and  all  apparatus  and  appliances  connected  therewith,  "be  su  - 
soribers  (with  one  share  each)  are  : — W.  P.  Bullivant,  72,  Mark  Lane,  E.O.,  w 
rope  manufacturer;  F.  A.  Bullivant,  72,  Mark  Lade,  B.O.,  wire  rope  manu  - 
turer;  P.  J.  Bullivant,  72,  Mark  Lane,  B.O.,  wire  rope  manufacturer;  B.  a. 
Bullivant,  72,  Mark  Lane,  B.O.,  wire  rope  manufacturer.  Private  oompany. 
Tho  number  of  direotors  is  not  to  be  less  than  two  or  more  than  four  : The  nrsi 
are  W.  P.  Bullivant,  F.  A.  Bullivant,  P,  J.  Bullivant  and  B.  8.  Bullivant. 
Registered  office,  72,  Mark  Lane,  E.C. 
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Plntte,  Scheele  & Co.,  Ltd.  (104,840) —This  company  was 

registered  on  September  3rd,  with  a capital  of  £6,000  in  £1  shares,  to  adopt  an 
acreement  with  F.  Plutte  for  the  acquisition  of  the  business  of  Plutte,  Scheele 
and  Co.,  and  to  carry  on  the  business  of  manufacturers  of  and  sellers  of 
articles  and  accessories  required  in  the  electrical  and  allied  trades,  Ac.  The 
subscribers  (with  one  share  each)  are  J.  N.  Cooper,  18,  19,  Queenhithe,  E.C., 
electrical  engineer  ; P.  Kuppers,  IS,  19,  Queenhithe,  E C.,  merchant.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
Sve;  the  first  are  J.  N.  Cooper  and  P.  Kuppers  ; remuneration  as  fixed  by  the 
company.  Registered  office,  18  and  19,  Queenhithe,  E.C. 

National  Lighting  Corporation,  Ltd.  (104.781).— This  com- 
pany was  registered  on  August  30th,  with  a capital  of  £1,000  in  £1  shares,  to 
carry  cn  the  business  of  electricians,  manufacturers  of  and  dealers  in  electrio 
lights  and  electrical  appliances  and  novelties,  Ac.  The  subscribers  are A. 
LaDge,  93,  Aldersgate  Street,  E.C.,  merchant,  two  shares ; I.  Frohwein,  93, 
Alderseate  Btreet,  E.C.,  merchant,  one  share  ; S.  Mundler,  35,  Cock  Lane.  Snow 
Hill.  E.C..  business  manager,  one  share.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five  : the  first  are  A.  Lanee,  I. 
Frohwein  and  S.  Mundler ; qualification  (except  managing  director),  £100; 
remuneration,  one  guinea  each  per  board  or  general  meeting  attended, 
Registered  office,  35,  Cock  Lane,  Snow  Hill,  E.C. 


OFFICIAL  OF  RETURNS  ELECTRICAL 
COMPANIES. 


Llandudno  and  Colivvn  Bay  F.lectric  Railway,  Ltd.  (89,639). 

— Tr.i-t  deed  dated  July  27th*,  1909,  to  secure  £75,000  1st  mortgage  debentures, 
charged  on  the  railway  undertaking  authorised  by  the  Llandudno  and  Colwyn 
Bay  Light  Railway  Orders  1898  to  1907,  and  the  company’s  general  assets,  present 
and  fnture.  Holders  : Trustees,  Executors  and  Securities  Insurance  Corpora- 
tion, Ltd.,  Winchester  House,  Old  Broad  Street,  E.C. 

A memorandum  of  satisfaction  in  full  on  July  27th,  1909,  of  debentures  dated 
March  11th,  1909,  securing  £50,000,  has  been  filed. 

Kent  Electric  Power  Syndicate,  Ltd.  (72,742).— Debenture 

tor  £1,038.  dated  August  5th,  1909,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holders  : Kent  Elec- 
tric Power  Co.,  Strood. 

Memoranda  of  satisfaction  (a)  in  full  on  November  8th,  1905.  of  charge  dated 
February  14th,  1905,  securing  £4,275,  (b)  to  the  extent  of  £l,EO0  on  July  24th, 
1908,  of  charge  dated  May  26th,  1905,  securing  £1,850,  and  (c)  in  full  on  August 
1 8th,  1906,  of  charge  dated  July  3rd.  1905,  securing  £750,  also  notified  on  August 

1st,  1909. 

“Z”  Electric  Lamp  Manufacturing  Co.,  Ltd.  (96,594b — 

Charge  under  Land  Transfer  Acts,  dated  August  11th,  1909,  to  secure  £25,000, 
charged  on  freehold  land  and  buildings  at  Southfields,  S.W.  Holders:  J.  G.  B. 
Slone,  9,  Draper's  Gardens,  E.C. ; and  J.  Venning,  5,  Gray’s  Inn  Square,  W.C. 

Clilpperfield  Lamp  Syndicate,  Ltd.  (98,008). — Issue  on  Aueusfc 
1 1th,  of  £60  debentures,  part  of  a series  of  which  particulars  have  already  been 

filed. 


CITY  NOTES. 


British  Thomson-Honston  Co  , Ltd. 

The  report  of  the  directors  to  be  submitted  to  the  meeting  to  be 
held  at  83,  Cannon  Street,  E C.,  on  September  14tb,  covers  a period 
of  12  months  from  April  1st,  1908,  to  March  31st,  1909.  It  reads 

as  follows : — 

Worlcn  at  Rugby. — The  buildings  and  machinery  of  the  company 
have  been  maintained  in  first-class  condition  during  the  year,  and 
while  the  directors  have  not  been  able  to  make  depreciations, 
except  as  hereinafter  mentioned,  they  have  made  a number  of  im- 
provements and  additions,  the  most  important  being  the  extension 
of  the  steam  plant,  at  a cost  of  £8,766.  They  have  also  followed 
their  usual  practice  of  making  reserves  to  cover  risks  in  connection 
with  bad  debts,  depreciation  of  shares  held  by  the  company,  and 
for  o’ her  contingencies. 

Curtis  Steam  Turbines. — As  stated  in  the  last  annual  report,  the 
company  now  owns  all  the  patents  for  the  United  Kingdom  for 
Curtis  steam  turbines,  excepting  the  . marine  rights.  Daring  the 
financial  year  the  company  sold  12  turbines  aggregating  15,000  kw., 
and  the  directors  feel  confident  that  the  business  of  the  company  in 
steam  turbines  will  be  large,  due  not  only  to  the  unrivalled  ex- 
cellence of  the  company's  apparatus,  but  also  to  the  unique  fact 
that  the  company  can  supply  either  the  vertical  or  the  horizontal 
type,  whichever  is  best  suited  to  each  installation.  In  this  connec- 
tion it  is  interesting  to  note  that  since  the  end  of  the  year  under 
review  the  company  has  sold  18  turbines,  aggregating  18,569  kw. 

. Industrial  Developments. — The  volume  of  business  in  this  direc- 
tion dining  the  year  has  not  been  satisfactory,  due  to  the  depressed 
condition  of  trade  generally,  yet  a large  number  of  important  con- 
tracts have  been  secured,  and  marked  progress  has  been  made. 

Central  Station  Developments. — The  most  important  contracts  have 
been  tor  turbinee,  the  sales  of  which  are  referred  to  above. 

Traction  Work. — The  quantity  of  electrical  equipment  tor  tram- 
way and  railway  work  sold  in  Great  Britain  during  the  year  has 
been  very  small,  but  the  company  has  received  its  fair  share  of  this 
business. 

Switchboards .— 1 The  company  has  closed  several  important  con- 
tracts for  switchboards  during  the  year. 

Metallic- Filament  Lamps. — The  company  has  made  further  satis- 
factory progress  in  the  development  of  metallic- filament  (tungsten) 
lamps,  and,  to  meet  the  increasing  demand,  is  extending  its  manu- 
facturing facilities. 

Debenture  Redemption.— Under  the  terms  of  the  trust  deed  securing 
tbe  issue  of  the  company’s  debentures,  the  company  had  to  pay  to 


the  trustees  on  February  28th  last  the  sum  of  £3,339,  to  be  applied 
by  them  in  purchasing  debentures  in  the  market.  Debenture?  of 
the  par  value  of  £3,500  were  purchased  prior  to  March  81st  (the 
end  of  the  year  under  review),  making  the  total  par  value  of  deben- 
tures retired  to  date  £7,060. 

The  directors  regret  that  the  balance-sheet  shows  a loss  of  £825 
as  the  result  of  the  year’s  working,  after  paying  interest  on  deben- 
tures and  on  loans.  They  deem  it  wise,  however,  to  write  off 
certain  items,  and  to  that  end  have  carried  into  the  profit  and  loss 
account  the  balance  brought  forward  from  last  year — viz.,  £2,467 
and  the  reserve  of  £15,409,  which  have  been  applied  as  shown  in 
the  profit  and  loss  statement.  Mr.  J.  F.  Nauheim  has  been  elected 
chairman  of  the  company. 


United  Electric  Car  Co.,  Ltd.,  Preston. 

The  directors’  report  for  the  year  ending  June  30th,  1909,  states 
that  the  works  have  been  efficiently  maintained  as  regards  buildings 
and  machinery,  the  cost  of  which  ha?  been  charged  against 
revenue.  After  paying  debenture  interest  amounting  to  £2,500, 
and  charging  £5,646  for  depreciation,  the  profit  for  the  year  is 
£8,896,  to  which  is  added  £6,187  brought  from  last  year,  making 
a total  of  £15,083.  After  deducting  preference  dividend  for  the 
six  months  ending  December  31st,  1908,  £3,000,  there  is  an  avail- 
able balance  of  £12,083.  The  directors  recommend  that  this 
amount  be  dealt  with  as  fellows: — Preference  dividend,  less 
income-tax,  for  the  half-year  ending  June  30th,  1909,  £3,000,  a 
dividend  of  2£  per  cent.,  less  income-tax,  on  the  ordinary  shares 
for  the  year  ending  June  30th,  1909,  £3,750,  carrying  forward  to 
next  year  £5,333. 

The  meeting  is  to  be  held  at  Preston  on  September  15th. 


Sao  Paulo  Tramway,  Light  and  Power  Co.,  Ltd.— 

A quarterly  dividend  of  2£  per  cent,  on  the  capital  stock  has  been 
declared,  payable  on  October  1st. 

Canadian  General  Electric  Co. — The  directors  have 

declared  a dividend  of  1 f per  cent,  on  the  common  stock  for  the 
three  months  to  30th  inst.,  being  at  the  rate  of  7 per  cent,  per 
annum. 

British  Columbia  Electric  Bailway  Co.,  Ltd. — 

The  directors  have  announced  to  shareholders  their  intention  to 
make  a further  issue  of  £500,000  of  capital  offering  same  to  the 
preferred  and  deferred  .ordinary  stockholders.  The  new  capital 
will  take  the  form  of  5 per  cent,  cumulative  preference  shares 
(200,000  of  £1  each  at  Is.  premium),  5 per  cent,  non-cumulative 
preferred  ordinary  (200,000  of  £1  each  at  2s.  premium),  and 
deferred  ordinary  (100,000  of  £1  each  at  3s.  premium).  The  new 
capital  is  required  to  keep  pace  with  the  rapidly  increasing  business 
in  every  department. 

lbbolson  Bros.  & Co.,  Ltd.— The  thirty-seventh 

annual  report  states  that  the  profit  for  the  year  ended  June  30th 
amounts  to  £23, i 54,  to  which  has  to  be  added  £10,492  brought 
forward.  The  directors  recommend  that  a final  dividend  be  paid 
of  6s.  per  share,  tax  free,  making  10  per  cent,  for  the  year,  that 
£3,000  be  added  to  the  reserve  fuud,  and  that  the  balance  of 
£11,116  be  carried  forward. 

Germany. — The  balance-sheet  of  the  Hamburgische 

Electrici1:it3weike  Geeellschaft,  of  Hamburg,  for  the  last  financial 
year  shows  a net  profit  of  £100,349  as  contrasted  with  £100,647  in 
the  preceding  12  months.  A dividend  at  the  rate  of  8 per  cent,  is 
again  being  declared. 

Boulton  & Co..  Ltd. — The  directors  announce  (says  a 

financial  daily)  that  they  are  advised  that  the  trading  of  the  past 
six  months  does  not  warrant  the  declaration  of  an  interim  dividend 
on  the  preference  shares. 

Globe  Telegraph  and  Trust  Co.,  Ltd. — The  directors 

have  declared  a dividend  of  2s.  each  on  the  ordinary  shares. 

Dundee  and  Broughty  Ferry  Tramway  Co.— The 

directors’ report  states  that  the  profit  (including  sum  brought  forward 
from  last  year)  amounts  to  £4,512.  From  this  there  falls  to  be 
deducted  interim  dividend  paid  on  6 per  cent,  preference  shares  on 
February  1st  last,  £1,500,  leaving  a balance  of  £3,012.  The  directors 
recommend  the  disposal  of  this  sum  as  follows: — (1)  To  pay  final 
dividend  on  6 per  cent,  preference  shares,  £1,500  ; (2)  to  renewals 
fund,  £500  ; (3)  to  fund  for  redemption  of  debenture  stock,  £600  j 
and  (4)  to  carry  forward  to  next  account,  subject  to  remuneration 
of  managing  director  for  part  of  year,  £312.  The  total  earnings  for 
the  year  amounted  to  £12,835,  an  increase  of  £227  over  last  year. 

Prospectuses. — Krulong  ( Malacca ) Rubier  Plantations , 

Ltd. — There  has  been  offered  this  week  an  issue  of  13,666  shares  of 
£1  each  in  this  company. 

Batu  Kawan  Rubber  and  Coconut  Plantations,  Ltd. — This  com- 
pany, operating  in  the  Straits  Settlement,  is  offering  42,500  shares 
of  £1  each  for  subscription. 

The  Ivory  Coast  Rubber  Estates,  Ltd. — An  issue  of  50,000  shares  of 
£1  each  was  offered  for  subscription  last  week.  The  company  is 
to  purchase  two  concessions  granted  by  the  Government  of  the 
Ivory  Coast  Colony  of  West  Africa. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Looality. 

Fort- 

night 

ended. 

Receipts  for 
the 

fortnight. 

No. 

of 

wks. 

Total  to  date. 

Route 

miles 

open. 

Aberdeen  . . 

Sept.  1 

£ 

3,179 

+ 86 

13 

£ 

20,948 

- 600 

Ino. 

Ayr \ 

„ 4 

731 

+ 33 

16 

6,543 

- 193 

8 

Bath 

„ i 

1,810 

7,409 

+ 202 

85 

27,2  9 

+ 1,229 

Belfast 

..  3 

+ 238  j 

21 

86,436 

+ 3,827 

37 

, . 

Birkenhead.. 

..  5 

Aug.  28 

2,222 

+ 66 

22 

24,549 

- 375 

13-63 

. , 

Birmingham  Corp, 

12,846 

+ 290 

22 

141,693 

+ 3,727 

13-97 

Blackburn  . . 

Sept.  1 

1,070 

- 116 

23 

26,052 

— 988 

. , 

Blackpool-Fleetw’d 

,,  4 

3,005 

+ 509 

9 

14,488 

+ 639 

42 

Bolton 

„ 5 

4,098 

+ 215 

23 

54,228 

- 675 

. . 

Bournemouth 

„ 1 

4,494 

4-  146 

22 

40,462 

+ 265 

21-96 

Bradford 

4 

9,860 

+-  539 

22 

112,680 

+ 2,477 

54-9 

Brighton 

» 6 

2,510 

11,712 

4-  314 

23 

21,423 

+ 1,H9 

9-6 

Bristol 

„ 3 

+ 1,735 

•• 

Brit.  Elee.  Trao.  Co. 

3-65 

Airdrie 

Aug.  27 

473 

+ 15 

34 

7,411 

— K0 

• « 

Barnsley  . . 

„ 27 

415 

- 47 

II 

5,745 

— 316 

Barrow 

„ 27 

531 

— 4U 

7,904 

— 606 

5-37 

Cavehill  . . 

„ 27 

239 

+ 17 

3,059 

— 137 

Devonport 

n 27 

768 

— 224 

11 

12,597 

— 3,071 

8-85 

.. 

Gateshead 

„ 27 

2,334 

+ 15 

83,885 

— 295 

11-25 

Gravesend 

„ 27 

499 

- 32 

7,132 

— 139 

6-5 

Greenock . . 

„ 27 

1,351 

+ 129 

18,729 

8,017 

+ 626 

7-25 

. . 

Hartlepool 

„ 27 

571 

- 19 

II 

— 223 

6-72 

• • 

Kidderminster  . . 

„ 27 

279 

+ li 

II 

3,755 

— 221 

Leamington 

„ 27 

418 

+ 9 

5,977 

+ 182 

2-9 

,, 

Merthyr  . . 

„ 27 

445 

+ 18 

7,320 

+ 103 

Metropolitan 

..  27 

13,479 

+ 1,522 

II 

209,768 

+ 16,535 

22 

Middleton 

27 

812 

- 67 

11,628 

— 949 

8-5 

Mid.  Joint  Com’tee 

„ 27 

11,650 

+ 197 

193,687 

— 2,270 

Oldham— Ashton 

„ 27 

1,211 

- 84 

19,106 

— 1,218 

9-18 

Peterborough  . . 

..  27 

189 

+ 6 

4,042 

— 330 

5-31 

Potteries  . . 

„ 27 

8.451 

+ 135 

60,061 

— 1,284 

29 

Rothesay  . . 

„ 27 

1.179 

+ 72 

8.039 

— 129 

2-75 

Southport.. 

„ 27 

738 

- 27 

10,075 

_ 311 

8-17 

S.  Metropolitan . . 

..  27 

1,937 

+ 195 

u 

27,228 

— 394 

. . 

Swansea  .. 

„ 27 

2,193 

+ 110 

32,825 

+ 575 

12-5 

Tynemouth 

..  27 

907 

+ 152 

8,730 

+ 564 

3-75 

Weston-s-Mare  .. 

„ 27 

900 

+ 48 

5,531 

+ 264 

3 

I Worcester 

27 

671 

+ 19 

9,555 

- 70 

5-75 

Wrexham 

„ 27 

225 

5 

3,336 

— 14S 

Yorks.  Wool.  Dist. 

■ < 27 

1,998 

+ 85 

30,800 

— 383 

17 

Miscellaneous  . . 

„ 27 

633 

+ 55 

.. 

7,155 

+ 121 

Burnley 

Sept.  4 

2,622 

+ 139 

G,Vo8 

. . 

6-63 

Burton-on-Trent  . . 

„ 5 

647 

— 23 

23 

- 170 

Bury . . 

Aug.  29 

2.3  5 

— 3 

211 

26,084 

— f93 

22-6 

Cardiff 

„ 28 

4,581 

+ 126 

22 

49,518 

+ 4 8 

Carlisle 

Sept.  3 

864 

— 80 

36 

6,859 

— 244 

Chatham  and  Dist. 

,,  2 

1,929 

+ 207 

35 

28,700 

+ 1,690 

14-98 

Cork 

.,  2 
Aug.  27 

1,009 

+ 41 

35 

15,482 

- 767 

| Croydon 

3,342 

1-  676 

33,355 

+ 1,220 

11*25 

4-75 

1 Darlington.. 

28 

197 

— 15 

22 

4,133 

— 273 

4*36 

Darwen 

Sept.  4 

488 

- 7 

22 

6,654 

— 228 

1 Dover 

Aug.  28 

671 

+ 93 

22 

4,990 

— 381 

475 

Dublin 

Sept.  3 

12,670 

+ 829 

56,628 

+ 1,235 

54-26 

Dundee 

„ 1 

2,585 

+ 126 

151 

18,899 

— 422 

15 

East  Ham  . . 

..  4 

1,964 

+ 356 

22J 

23,119 

+ 3,210 

8 43 

'66 

Exeter 

Glasgow 

„ 4 

33,863 

+ 145 

. . 

230,572 

— 3,818 

90-6 

i-5 

Hastings 

,,  2 

3,038 

+ 171 

Huddersfield 

1 Hull 

Aug.  28 

2,571 

+ 214 

21 

61,383 

+ 1,433 

14  5 

i-5 

Ilkeston 

Sept.  1 

303 

— 3 

22 

3,068 

— 194 

Ipswich 

,,  4 

999 

+ 93 

23 

9,787 

+ 143 

10-6 

Kilmarnock 

,,  4 

283 

- 6 

16 

2,476 

- 88 

4-26 

Lan’kshire  Trm.Co. 

Lancashire  United 

..  1 
Aug.  28 

2,632 

— 801 

35 

46,615 

- 565 

Leeds 

14,027 

+ 892 

22 

149,539 

+ 2,391 

54 

6 

Leicester 

Sept.  4 

4,360 

+ 74 

Leith 

Aug.  28 

1,298 

+ 261 

is 

9,893 

+ i , 1 93 

6 

Liverpool  . . 

„ 28 

21,830 

+ 391 

34? 

367,376 

— 2,376 

104 

JL.C.C 

„ 21 

74,707 

+ 4,558 

747,625 

+ 26,192 

121 

4-2 

London  United 

Sept.  4 

18,684 

+ 178 

216,585 

-20,789 

Lowi  stoft  . . 

„ 4 

791 

— 14 

49 

10,016 

— 1,031 

3-5 

1 Manchester 

Aug.  28 

14,793 

+ 840 

328,238 

— 8,463 

90*5 

6 

Newcastle  .. 

Sept.  4 

7,392 

— 43 

88,190 

— 1,160 

1 Newport 

Aug.  28 

681 

+ 23 

22 

14,781 

— 309 

14-5 

t Oldham 

„ 29 

1,985 

— 180 

23 

42,823 

— 3,128 

23-76 

Pontypridd  .. 

„ 28 

802 

+ 43 

21J 

9,155 

t-  1,116 

6-5 

i-75 

Portsmouth . . 

. . 

Preston 

Sept.  I 

1,610 

— 12 

Rotherham  . . 

..  2 

1,184 

— 48 

22 

18,284 

— 693 

io 

•61 

Salford 

Sheffield 

Aug.  JO 
Sept.  6 

8,820 

11,189 

118 
+ 344 

21? 

23? 

101,165 

131,709 

- 3,517 

— 1,236 

87 

l'-2( 

Southampton 

i 

2,424 

+ 124 

22 

24,647 

— 421 

Southend-on-Sea  . . 

» i 

1,601 

+ 182 

22 

13,692 

13,237 

+ 2,114 

South  Shields 

„ 4 

1,172 

— 12 

22? 

+ 10 

1 Swindon  . . . . 

„ 1 

151 

— 3 

. . 

Tyneside  ..  .. 

WallaBey 

„ i 
Aug.  28 

875 

+ 19 

9 

4,267 

+ 222 

1,969 

— 88 

91? 

21  040 

+ 485 

•2 

Walthamstow 

Sept.  4 

1,418 

+ 173 

23 

15,932 

+ 315 

9 

1 West  Ham. . 

Aug.  10 

2,392 

+ 193 

20 

48,487 

+ 2,8)0 

15-13 

■i; 

Wolverhampton  .. 

Sept.  1 

1,633 

- 74 

22 

18,116 

— 960 

12-6 

Baker  Bt. -Waterloo 

..  4 

5,420 

— 215 

9 

25  995 

+ 650 

4-25 

Oen.  London  Rly.. . 

..  4 

11,241 

-4,480 

9 

44,199 

- 18,545 

6 32 

•61 

Ohar.  + , EuB.Hamp. 

..  4 

0,845 

+ 70 

9 

82,690 

+ 4,115 

7.75 

City  A B.  Lon.  Rly. 

„ 5 

6 858 

— 89 

9 

27,821 

+ 1,170 

7B 

. . 

Dublin-Lncan  Rly, 

M 3 

847 

4-  411 

9 

1,661 

+ 65 

7 

G.N.  and  City  Rly, 

II  4 

2,410 

— 26 

9 

11,128 

— 48 

8-6 

ON.,  P'y.  A Brmtn. 
L'pool  Ovorh’d  Rly. 

m 4 

9,126 

— HO 

9 

43,660 

+ 075 

9-26 

6 

2.H02 

+ 71 

9 

11,787 

+ 90 

6-8 

4-8 

Llandudno-Col.  Bay 

M 3 

1,883 

+ 145 

40 

11,384 

+ 1,807 

Mersey  Railway  .. 

4 

8,733 

+ 61 

9 

17,116 

+ 570 

4-6 

. , 

MoHoLolltan  Rly... 

•i  r> 

JO, IBB 

— 252 

1 10,603 

+ 1,665 

24-6 

. . 

Mot.  District  Rly.. . 

,,  4 

17, UBS 

+ 240 

9 

84,193 

+ 6,600 

94 

, . 

Anglo- Argentine  .. 

ii  2 

77,712 

1 7,933 

1,802,409 

+ 81,827 

.. 

5 Auckland  .. 
Bombay  (B.E.T.)  .. 

Aug.  6 

4,689 

+ 469 

in 

77,401 

+ 4,463 

^Brisbane 

• c 

SBrit.ColurnbiaUly. 

+ ”82 

Calcutta 

Sept.  4 

6,880 

• . 

» • 

• • 

JCapoElectrioT.Ld. 

• • 

• • 

f Knlgoorlio,  W.A.. . 

Madras  .. 

Aug.  31 

1,409 

+ 201 

20,319 

+ 407 

5 Melbourne.. 

.. 

• • 

.. 

(Lisbon  ..  ,. 

Perth  (W.A.) 

Bcpt.  3 

9,668 

+ 228 

49,261 

+ 232 

28 

9-4 

* Compared  with  the  corresponding  period  of  IBM.  4 One  week  onlj. 
1 Inoludot  horse,  steam  and  other  receipts,  I One  month, 


STOCKS  AND  SHARES. 


Tuesday  Atternocn, 


Holidays  are  now  practically  over,  and  all — or  most— of  the 
children  have  goDe  back  to  school,  so  there  is  no  longer  any  real 
excuse  for  their  fathers  to  be  “ slack.”  But  in  the  Stock  Exchange, 
trade  cannot  be  forced  beyond  a certain,  very  near,  point,  and  it 
has  still  to  be  acknowledged  that  business  in  all  except  a few 
favoured  securities  is  as  coy  as  the  subject  of  Sir  Walter  Scott’s 
famous  lines. 

One  of  the  few  departments  ia  which  any  state  approaching 
activity  obtains  is  the  iron,  coal  and  steel  market.  Many  of  the 
companies,  and,  indeed,  the  industry  itself,  are  intimately  related 
to  the  electrical  trade,  and  the  advance  in  prices  will  be  watched 
with  keen  interest.  Starting  amongBt  armament  shares,  the  rise 
in  Vickers  & Armstrongs  has  spread  to  shares  in  6uch  companies  as 
Babcock  & Wilcox,  besides  those  which  are  more  directly  con- 
nected with  the  iron  and  steel  business.  The  movement  is  the 
more  welcome  in  that  it  points  to  the  better  conditions  of  the 
country’s  trade,  as  a whole,  having  permeated  one  of  the  most  im- 
portant classes  of  industry.  Recent  advances  in  shares  and  stocks 
such  as  Henley’s,  Callender’s  and  Telegraph  Construction  axe  fully 
held. 

Yet  the  state  of  .the  Home  Railway  market  is  still  a very  dis- 
appointing one,  and  prices  seem  quite  unable  to  lift  themselves  for 
long  together  out  of  the  ruck  of  depression  into  which  they  have 
dropped.  The  weariness  of  the  market  extends  even  to  Metro 
politans  and  Districts,  both  of  which  are  again  on  the  down  grade. 
However,  there  is  a rise  of  2 in  the  4J  per  cent,  bonds  of  the 
Underground  Electric  Railway,  thanks  to  the  statement  issued  the 
other  day,  which  was  accompanied  by  the  intimation  that  the  com- 
pany will,  after  this,  publish  monthly  statements  of  profit.  Iu  the 
dim  and  distant  future,  other  railways  will  do  the  same  thing. 

British  Columbia  Electric  Railway  Deferred  and  Preferred  stocks 
are  ex  the  right  to  apply  for  the  new  issue,  and  the  falls  of  about 
five  points  represent  what  the  rights  are  worth.  AQglo-Argentine 
Trams  are  strong.  The  Second  Preference,  which  are  5 per  cent, 
cumulative  shares,  gained  -jjy,  and  the  4 per  cent.  Debenture  stock 
is  | better.  Cape  Electric  Trams  dismally  dwindle.  Mexico 
Trams  are  again  pursuing  their  upward  course,  -~'hile  Mexican 
L’ght  and  Power  has  more  than  recovered  its  loss  of  last 
week.  These  rallies  are  due  more  than  anything  else  to  the 
subsiding  of  the  floods  at  Monterey,  which  enabled  the  power  com- 
pany to  resume  work  and  caused  the  5 per  cent.  Debenture  stock  to 
regain  3 points,  hardening  to  89.  Of  others  in  the  same  group, 
Rio  Trams  are  rather  easier  at  92,  the  bonds  being  steady  at  95. 
Mexico  Tramways  bonds  went  ex  coupon  last  Wednesday,  and  at 
94|  have  attracted  buyeis  who  think  the  security  looks  cheap 
again.  The  Sao  Paulo  Tramway  Company  has  declared  a dividend 
of  2J  per  cent,  on  its  ordinary  stock. 

Notting  Hill  shares  are  the  most  favoured  of  the  electricity  supply 
list,  and  at  12J  they  show  a further  10s.  gain.  Brompton  and 
Kensington  Ordinary  are  2s.  6d.  lower,  and  Folkestone  Ordinary 
lost  a similar  fraction.  No  other  changes  have  ociurred,  so  that  the 
despair  of  the  youDg  gentleman  who  had  to  write  half  a column  of 
breezy  notes  around  this  trio  of  movements  will  he  fully 
appreciated. 

Excitement  in  the  American  railroad  department  having  cooled 
to  something  under  fever  pitch,  the  gamble  in  Anglo-American 
Telegraph  Deferred  stock  has  also  simmered  down,  and  the  price 
with  it.  The  decline,  however,  is  insignificant.  Eastern  Telegraph 
stock  drooped,  but  lower-priced  shares,  such  as  West  India  and 
Panama  and  West  Coast  of  America,  are  stronger.  Great  Noithern 
Telegraphs  lost  their  rise  of  a week  ago. 

Marconi  shares  firmed  up  to  15i.,  on  the  announcement  th»t  the 
company  had  come  to  an  agreement  with  the  Government  in  con- 
nection with  certain  of  its  stations  which,  a few  years  hence, 
would  have  been  compulsoiily  acquired.  This  is  satisfactory,  so 
far  as  it  goes,  but  it  is  wholly  insufficient  ground  upon  which  to 
advise  the  purchase  of  the  Bhares.  National  Telephone  Deferred 
has  again  weakened,  while  a point  rise  lifted  American  Telephone 
and  Telegraph  capital  stock  to  147  middle. 


Stock  Exchange  Notice. — The  Committee  has 

ordered  the  undermentioned  securities  to  be  quoted  in  the  Official 
List: — Mexico  Tramways  Co. — £1,250,000  6 per  cent.  50-year 
mortgage  bonds  of  £100  each,  Nos.  1 to  12,500,  in  lieu  of  the  scrip 
now  quoted. 

Davis  & Timmins,  Ltd. — The  directors  recommend  a 
6 per  cent,  dividend  on  the  preference  shires  for  the  six  months 
ended  June  30th. 


SHARE  LIST  OP  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


86,000 

186,700 

•181,661,400 

168,000,000 

658,460 

3.220.770 

8.220.770 
47,725 

44.000 
8,431,350 

16.000 

6,000 

12,931 

6,000 

80,000 

60,7101 

43,500 

4.700.000 

2.100.000 
1,3%, 706 

810,000 

762,400 

900,0001 

181,127 
181,127 
160,000 
10,000 
17,000 
$41,380,400 
•60,010,000 
894,190 
72,680 
86,492 
2 226,000 
3,726,000 
16,000 

15.000 
260,000 

2 000,000 
1,988,593 
179,813 

60.000 
99,100 
99,400 
11,839! 

145,955 

3,012 

12U.C00 

40,000 

80,008 

160,000 

207,930 

800,000 

88,321 

84,563 

4,669 

60,000! 


NAME), 


Amazon  Telegraph  Oo.’s  shares,  Nos.  1 to  86,000 
Do.  do,  6 % Debs.,  Nos.  1 to  1,260  Bed. 
Amerioan  Telephone  A^Telegraph,  Cap.  Stock  .. 

( Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
{ 68,001  to  78,000  f 

Anglo-American  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred  ..  .. 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Stock  Red. 
Chili  Telephone,  Nos.  1 to  44,000  ..  • • _ • • 

Commercial  Cable,  8tlngs  600  year  4%  Deb.  Sk.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  ..  ..  •• 

Do.  do.  10%  Cum.  Pref. 

Do.  do.  4J  % Debs 

Direct  United  States  Cable  • • 

Direct  W.  India  Cable,  4J  % Beg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stook 

Do.  81  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Bed.  . . 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

/ East.  & B.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius! 


8took 

or 

Share. 


Sub,)  1 to  8,000  f 


Globe  Telegraph  and  Trust 

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen . . . . 

( Halifax  and  Bermudas  Cable,  4J  % let  Mort.  1 
Debs.,  within  Nos.  1 to  1,200,  Red. ) 

Indo-European  Telegraph  

Mackav  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  . • •• 

Do.  do.  do.  6%  Pref, 

National  Telephone,  Pref.  Stook  

Do.  do.  Def.  Stock  

Do.  do,  6 % Cum.  1st.  Pref 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Non-oum.  8rd  P.,  1 to  260,000 

Do.  do.  84  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stook  Red 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fuUy  paid  .. 

Do.  do.  do.  6 % Cum.  Pref 

Do.  do.  do,  4 % Red.  Deb.  Stook  .. 

Pacific  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Reuter’s  ••  ••  •• 

Telephone  Co.  of  Egypt,  44  % Deb.  Red 

Submarine  Cables  Trust •• 

United  River  Plate  Telephone • • 

Do.  6%  Cum.  Pref.,  Nos.  1 to 40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930..  .. 

Do.  do.  4 % Deb.  Stock  Red,  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Dividends  for  the  last 
four  years. 


1906.  I 

1906. 

1907. 

1908. 

10 

Nil  | 

Nil 

Nil 

Nil 

100 

6 % 

6 % 

6 % 

6 % 

$100 

71% 

8 % 

8 % 

8 % 

$1000 

i % 

4 % 

4 % 

4 % 

Stock 

81% 

88% 

jji% 

£3  4s. 

Stook 

6 % 

6 % 

b % 

6 % 

Stook 

1% 

1|% 

1 % 

SI- 

100 

6 % 

6 % 

6 % 

6 % 

5 

8 % 

8 % 

8 % 

Stook 

4 % 

4 % 

4 % 

4 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

10  % 

10  % 

10  % 

10  % 

5 

4 % 

4 % 

4 % 

4 % 

6 

10  % 

10  % 

10  % 

10  % 

60 

41% 

41% 

41% 

41% 

20 

41% 

48% 

4i% 

4i% 

100 

41% 

41% 

41% 

41% 

Stock 

7 % 

7 % 

7 % 

7 % 

100 

81% 

81% 

81% 

81% 

Stook 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

7 % 

Stock 

4 % 

4 % 

4 % 

4 % 

25 

4 % 

4 % 

4 % 

4 % 

10 

51% 

61% 

68% 

10 

6 % 

6 % 

6 % 

6 /o 

10 

24% 

20  % 

20  % 

18  % 

100 

41% 

41% 

41% 

41% 

25 

13  % 

18  % 

13  % 

13  % 

•100 

2 % 

81% 

4 z° 

4 % 

$100 

4 % 

4 % 

4% 

4 % 

1 

Nil 

Nil 

Nil 

Nil 

i 

6 % 

6 % 

6 % 

6 % 

1 

6 % 

6 % 

6 % 

b 7o 

100 

6 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

5 % 

6 % 

6 % 

6 

6 % 

5 % 

6 % 

6 % 

Stook 

81% 

81% 

31% 

81% 

100 

4 % 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

8 % 

1 

6 % 

6 % 

6 & 

6 % 

100 

4 % 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

4 % 

8 

6 % 

6 % 

6 % 

5 % 

100 

41% 

41% 

41% 

41% 

6 % 

6 % 

6 % 

b % 

6 

8 % 

8 % 

8 % 

5 

6 % 

6 % 

6 % 

6 % 

31 

Nil 

21% 

21% 

100 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

Nil 

10 

6 % 

8 % 

6 % 

6 % 

10 

Nil 

Nil 

£2  6 

16  % 

100 

I 6 % 

6 % 

6 % 

I 6 % 

Closing 

Quotations 

Aug.  8lst. 


93  — 96 
145  -147 

96  — 98 

604  “ 624 
103t-1041 

2i  2 :i 

1034-1054 
8-81 
90  — 92 
8J-  9 
17  — 18 
21-  31 
81-  8J 

99  —101 
13  — 184 

100  —102 

129  —132 
844-  864 

1044-1064 

11?-  124 

102  —104 

100  —102 
101-  10j 
131-  141 
261-  271 

100  —102 

614-  534 
81  — 86 
74  — 78 

106  -107r 
1224-1244 
104-  10S 

104-  iof 

5 r a 6f4 

98  -100 
100  —102 
11-  14 

14-  n 

86  — 88 
100  -102 
7|-  84 
1004-1024 

130  —183 
6}§ — 7 A 

51-  5| 

14-  18 

100  —102 

131-  13J 

103  —106 

4-  8 

8-84 

Q Q 

101  —103 


Closing 

Quotations 

Sept.  7th. 


2 1-  81 

93  — 96 
H4  — 146 

97  - 99 
604  - 624 

1031-1043 
201-  204 
1034-1054 
8-81 
90  - 92 
81-  9 
17  — 18 

100  -102 
13  - 134 
100  -102 
128  —131 
844  - 864 
1044—1064 
11?-  121 

102  —104 

100  —102 

101—  101 
13J-  141 
26  - 27 
100  -102 

514  - 634 
8)  — f6 
74  — 79 

§1  3 2 

H-  M 
1—  8 
106  1074 

1214-1234 

104-  104 
104-  10J 

6 is — 61b 

98  —100 
100  —102 

11-  14 
14-  11 
86  - 88 
100  —102 
7|-  84 
1004-1024 
131  —133 
61-  74 
61-  6| 
1&-  1* 
101  —103 
131-  13? 

103  —105 

9 — 11 

ft*-  84" 

Q Q 

101  —103 


HighestiLowest. 


Business  done 
week  ended 

Sept.  7th, 
1909. 


941 

146 


1044 

214 


904 


63/- 


131 

1294 

86 

124 

102 


10, ?! 

H a 

m 

100 

53 


1441 


1031 

21 


13.1 

128 

85 

iilg 


101 

13? 


Rise  + 
or 

Pall  — 


Present 
Yield 
per  cent. 


+ 1 
-i 


•• 

17/6 

15/- 

+ rh 

107J 

106* 

— i 

123 

1211 

98J 

• 

101i 

1001 

;; 

871 

86g 

71 

— 

61 

25/71 

24/6 

+ IB 

4 1 

13?'., 

isj 

13/9 

ii/8 

+ is 

£ b.  d. 
Nil. 

6 4 2 
6 8 10 
4 18 


6 3 

6 14 
1 18 
4 14 
4 14 

4 7 
6 13 

5 11 

6 3 
6 12 
8 16 
6 5 
4 8 
6 6 10 
4 0 0 
8 15  2 
6 14  3 

3 16  11 
8 18  6 

6 7 0 

4 4 3 
6 13  4 

4 8 3 


0 

6 

4 

9 

1 

0 

4 

1 

6 

8 

6 

11 

3 


6 1 
4 13 
6 2 
Nil 
6 0 
6 13 
6 11 

4 17 
6 10 

5 10 

4 7 

3 10 
8 18 

5 6 

4 16 
4 13 
8 18 
4 18 
4 7 10 
4 10  11 

6 10  4 
4 8 10 
4 10  10 
8 17  8 
6 1 

3 16 
N 

7 1 
17  2 

4 17 


10 

2 

2 

4 

1 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
978,230 
832,387 

080, U0U 
100,000 
60,000 
60,000  : 
40,100 
12,897 
124,400 
600,000 
400,000 

400.000  ; 

233.000  1 
212,600 
188,301 
161,437 

1,473,658 

628,936 

100.000 
100,000 
600,000 
S04.91C! 

400.000 

1,018,868 

60,000 

60,000 

140,976 

200.000 
126,000! 
126,000! 
187,610 

45,804 

860,000 

86,000 

40.000 
800,000 
491,222 
460,000 
210,168 

1,890,890 

651.655 

554.655 
l,*eO.O0u 

85.000 

100,0081 


t Anglo-Argentine  TramB,  5 % Cum.  1st  Pref^.  l^tol 

Do.  6 % 2nd  Pref .,  800,001  to  1,300,000 

Do  4 % Deb.  Stock  

Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stook  .. 

Babcock  & Wilcox,  1 to  530,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

British  Aluminium,  Ord-t.1  to  40,000  

Do.  do.  7%  Cum.  Pref.  .. 

Do.  do.  “ A " 6 % Cum.  Pref. 

Do.  do.  4 % Funding  Certs.  . 

Do.  do.  6*  % Loch  Leven  Debs 

British  Columbia  E.  Rail  Def.  Ord.  Stock  . 

Do.  Pref.  Ord.  Stock 

Do.  6 % Cum.  Perp.  Pref.  Stock 

Do,  41  % 1st  Mort.  Debs.,  1 to  6,250 
Do.  it  °/o  Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do.  do.  6 % Cum.  Pref 

Do.  do.  6 % Perp.  Deb.  Stock  . . 

Do.  do.  4J  % 2nd  Deb.  Stock  Red. 

British  Insulated  and  Helsby  Cables  . . . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  4$  % 1st  Mort.  Deb.  Red. . . 

British  Thomson-Houston  44  % 1st  Mort.  Debs.  . . 
f British  Westingbonse  6 % Pref.,  1 to  200,000  and  1 
{ 276,001  to  475,000  / 

Do.  do.  4 % Mort.  Deb.  Stock 

;Browett,  Lindley  & Co.,  Ord 

; Do.  do.  6%  Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos,  1 to  29,880 
Do.  4*  % 1st  Deb.  Stock. , 

I Callender’s  Cable  Construction  shareB 

Do.  do.  6 % Com.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Re 

I Cape  E.  Trams.,  1 to  491,222 

Castner-Kellner  Alkali,  1 to  460,000  

Do.  do.  44  % 1st  Mort.  Deb.  Stook 
Central  London  Railway,  Ord.  Stock . . 

Do.  do.  4 % Pref.  Stock 

Do.  do.  Def.  do. 

City  and  Bonth  London  Railway 
Crompton  A Co.,  Nos.  1 to  86,000 

( Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

t 900  of  £100,  and  901  to  11,0m  of  460  Red. 


1§-  18 

38-  8l 

24-  84 
95  - 98 
152  -157 
123  —127 
109  —112 
102  —104 

102  —105 

& 5 b 

2—24 

85-88 
63  — 67 
74-  75 
64-  64 

103  —106 
89  — 94 

t3b — i7a 
38  — 42 

14/6  to  lti/6 
0 - 4 
0 - 4 
41  — 46 
27  — 31 

4A-  m 

4 J-  6 
97  —100 

10g-  114 

6g—  6? 
105 -107 

i-  1 
2 - 24 
105  —108 
62  — 64 
84  - 16 
43  - 45 
814-  324 
4-  >4 
9—93 


44-  44 

4>V-  418 
94-934 
102  —105 
4g-  44 

1 i-  i| 

21-  34 
96  — 98 
147  —162 
117  -122 
109  -112 
102  —164 

102  —105 

fc  <An 

85  — 88 
63  — 6! 

74-  74 
64-  64 

103  -106 
89  — 94 


88  — 42 

A-  ik 

14/6  to  16/6 
0 - 4 
0 - 4 
41  — 46 
27  — 81 
48-  5 

4j-  6 
97  -100 
lCg-  114 

6g-  6? 
105  -107 

IB — I7* 

2-24 
105  — 1C8 
62  — 64 
85  — 87 
43  — 45 
811  - 324 

90  - 93 


96/3 

93/9 

# . 

93/11 

+ fa 

981 

921 

+ 1 

103 

90/- 

89/41 

+ A 

18/9 

, . 

40/3 

+ 1 

72/6 

67/6 

•• 

155 

1431 

-‘5 

119 

-51 

111 

1043 

” 

13/11 

.. 

47/8 

42/6 

86 

851 

‘71 

n 0 
<1*1 

•• 

•• 

— ’2 

281 

•• 

+ A 

96,  04 

96/8 

991 

99 

1013 

1015 

— A 

42/- 

4i/3 

•• 

mi 

,, 

86 

85 

+ 1 

431 

821 

311 

•• 

5 2 4 

5 3 11 
4 6 6 

4 15  3 
4 8 11 

4 0 0 
48  0 0 
16  9 4 

7 10  11 

6 14  8 

5 12 

6 5 
4 18 
4 9 
4 6 
4 5 

Nil 

6 0 0 
6 16 
6 14 
6 7 
4 11 
4 4 
4 15 


Nil 

9 10 

Nil 

Nil 

Nil 

Nil 

9 15 

14  10 


10 
0 
10 
7 

6 11 
4 1 
Nil 
6 17 

3 14 
6 1 

4 14 

5 11 
4 12 

18  6 


6 7 6 


* unless  oinerwlse  stated,  ap  snares  are  folly  paid. 


t A period  of  nine  months. 


From  Mancnester  Share  List. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIE8.-(a>HMn««4.j 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. — [GonUnutd) 


Present 

Issue. 

NAME, 

Stook 

or 

Share. 

Dividends  for  the 
last  fonr  years. 

Closing 

Quotations 

Aug.  31st. 

Closing 

Quotations 

Sept.  7th. 

Bnsiness  done 
week  ended 

Sept.  7th,  1909. 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  oent, 

* 

1906, 

1906. 

1907. 

1908. 

Highest 

Lowest). 

£ a.  d 

260,000 

Diok,  Kerr  A Co.,  1 to  260,000  

1 

10  % 

10  % 

10  % 

10  % 

14- 

14- 

1 A 

24/6 

24/- 

7 12  5 

805  000 

Do.  do.  6 % Cum.  Pref.,  1 to  805,000  .. 

1 

6 % 

6 % 

6 % 

6 % 

14- 

14  - 

11 

4 16  0 

271 ,030 

Do.  dc.  44  % Deb.  Stock 

100 

44% 

44% 

44% 

44% 

100  — 

.03 

100  - 

.03 

4 7 5 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

123- 

13J 

121- 

131 

4 7 8 

99,261 

Edison  & Swan  Utd,,  “A”  shs.,  £9  pd.,  1 to  99,261 

5 

44% 

44% 

24% 

H% 

| 

i 

4- 

| 

20  0 0 

17.189 

Do.  " A ” shares),  01—017,189  . . 

6 

4 4% 

4% 

24% 

2i% 

1 — 

14 

1 — 

14 

8 6 8 

307,895 

Do.  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

68  — 

73 

68  - 

73 

6 9 7 

67,720 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

5 % 

6 % 

5 % 

5 % 

84  — 

87 

84  — 

87 

6 12  4 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

I7?! 

ih 

7 

44 

11/- 

Nil 

81,890 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

3 

7 % 

7 % 

7 % 

7 % 

lft— 

Its 

1,4, 

9 13  I 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

5 % 

6 % 

6 % 

5 % 

7?- 

84 

n- 

81 

6 13 

200,000 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

86  — 

88 

85  - 

88 

4 10  11 

78,000 

Gt.  N.  A City  Rail.  Pref.  Ord.  “ A " 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

3_ 

1 

1- 

1 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref, 

10 

7 % 

7 % 

7 % 

10i—  101 

101- 

101 

6 10  8 

80,000 

Do.  do.  5%  Mort.  Debs. 

100 

6 % 

6 % 

6 % 

6 % 

102  — 

108 

102  — 

1031 

4 16  10 

40,000 

Henley’s  (W,  T.),  Telegraph  Works,  Ord 

6 

15% 

16  % 

16% 

15  % 

124- 

134 

124- 

131 

13 

1244 

5 12  2 

40,000 

Do.  do.  44  % Pref 

5 

4A% 

44% 

44% 

54- 

54 

54- 

54 

54 

4 1 10 

160,000 

Do.  do.  44  % Mort.  Deb.  Stook 

Stook 

44% 

44% 

44% 

44% 

1054- 

1074 

106  — 

LC8 

4-  1 

4 3 4 

60,000 

India-Rnbber,  Gutta-percha  <s  Telegraph  Works.. 

10 

10% 

10  % 

10  % 

10  % 

14|  — 

154 

14J  — 

154 

1344 

6 13  4 

B7,600 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

4- 

is 

i- 

4S 

Nil 

10,000 

1 Do.  do.  Pref.,  fully  paid  .. 

10 

6 % 

6 % 

6 % 

5 % 

44- 

43 

44- 

5 

10  10  6 

600,070 

London  United  Trams.  (1901),  1 to  60,007  .. 

10 

3 % 

8 % 

3 % 

Nil 

14- 

24 

4- 

24 

Nil 

899,980 

Do.  do.  60,008  to  100,000 

10 

3 % 

B % 

3 % 

Nil 

14- 

24 

14  — 

25 

Nil 

125,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

6 % 

b % 

5 % 

3f% 

24- 

2| 

24- 

2| 

13  12  8 

1,881,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

100 

4 % 

4 % 

% 

i % 

67  — 

70 

67  - 

70 

6 14  4 

6,732,062 

Metropolitan  Consolidated  

100 

2f% 

1 % 

4% 

381- 

394 

38  - 

384 

39 

384 

a 

16  0 

2,640,914 

Do.  Surplus  Lands 

100 

2|% 

21% 

2!% 

2|% 

65  — 

67 

65  - 

67 

66g 

651 

4 2 1 

B, 235, 000 

Do.  Distriot 

100 

Nil 

Nil 

Nil 

Nil 

161- 

174 

16  - 

164 

164 

16 

— 1 

Nil 

891,337 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

44% 

1£>_ 

21 

TO 

il 

in/. 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

Nil 

V 

,v,- 

A 

9d. 

Nil 

600,000 

Do.  do.  6 % Cum.  Pref.  . . 

1 

5 % 

5 % 

6 % 

6 % 

11 

13 

11 

■13 

16/- 

14/6 

6 3 1 

695,600 

Do.  do.  44  % Deb.  Stook  Red. 

100 

44% 

44% 

44% 

44% 

95  - 

97 

94  - 

96 

—1 

4 13  9 

10,823,200 

Mexico  Trams  Co.,  Common  Stock 

127  — 

130 

128  — 

131 

130 

128^ 

-+  1 

$9,000,000 

Do.  1st  Mort.  60-vear  6%  Gld.  Bds. 

6 % 

96  - 

98 

934- 

954 

941 

94i 

—2 

6 4 9 

245,500 

Potteries  Electric  Trs:tion  

1 

4 % 

4 % 

4 % 

Nil 

4- 

1 

4— 

I 

- 

245,500 

Do.  6 % Cum.  Pref 

1 

5 % 

5 % 

5 % 

5 % 

4- 

4- 

| 

6 17  11 

245,000 

Do.  44  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

86  — 

89 

86  — 

89 

6 12 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

% 

174% 

15  % 

344- 

36 

344- 

36 

354 

2 10  9 

140,0001 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

100  — 

102 

100  - 

102 

3 18  5 

1,000,000 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

5 % 

1024- 

1034 

1024- 

1034 

1031 

4 16  7 

2,800,000 

Do.  do.  44%  Bonds 

44% 

87  — 

89 

89  — 

91 

89J 

88i 

+ 2 

4 18  11 

4,900,000 

Do.  do.  6%  Income  Bonds 

, , 

37  — 

39 

37  - 

39 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

5 

Nil 

Nil 

10  % 

Nil 

i- 

4 

6— 

i 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

6 % 

6 % 

2|- 

34 

28- 

34 

60/- 

1 is  5 

246,496 

Do.  % 1st  Mort.  Deb.  Stock  

4 % 

4 % 

4 % 

4 % 

76  - 

80 

78  - 

82 

+2 

■ 

4 17  7 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
B0, 449 

9,661 

BB6.876 

80.000 
80,000 
80,000 

446,786 

49,486 

176.0001 
70,696 

40.000 

400.0001 
800,000 

60.000 

50.000 

360.000 

40.000 

66.000 

400.0001 

400.000 
80,000 
80,000 

480,600 

*8,160,000 

10,000 

10,000 

90.000 

16.000 

11.376.000 

31.000 

90.000 

111.000 

70.000 
882,855 
200,000 

76,121 

285.0001 

248.0001 
*6,000,000 

18.686.000 
*2,400,000 
*12,000,000 

260,000 

180,491 

131.500 

126.500 

10,862 

20.000 
60,000 

119,694 

100,000 

200,000 

40.000 

30.000 

160.0001 

12.000 
86,000 

120,000 

142,968 

224,520 

80,000 

60,000 

276.000 

808.000 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

Do.  do.  4}  % 1st.  deb.  Btoob  _ 

Brompton  A Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref 

Central  Electrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Electricity  Supply 

Do.  do.  'do.  4J  % Cum.  Prel 

Do.  11  City  Undertaking  ” 44  % Cum.  Prf 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Eleotrioity  Supply.  Ord 

Do.  do.  4 3 % Deb.  Stock  Red, 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk.,  Scrip,  (ies.  at  116)  all  pd 
Do.  4J%  2nd.Db.  Stk.,  Prov.  Crts.,  allpd 
County  of  Durham  Electrical  Power,  Ord.  . . 

Do.  do.  do.  6 % Pref. 

Do.  do.  do.  6 % 1st  Mtg.  Deb 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  4J  % 2nd.  Deb.  Stock  .. 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev.Co.of  Ontario,  5%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000  ..  .. 

Do.  44  % 1st  Deb.  Stock  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

Kensington  and  Knightsbridge  Electrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk, 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  .. 

Do.  do.  4 % 1st  Mort,  Deb.  Stk.  Red, 

Metropolitan  Eleotrio  Supply,  1 to  100,000  .. 

Do.  44  % Cum.  Pref.  1—71,106  . . 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  8*  % Mort.  Deben.  Stock  Redem. 

Mexican  Electrio  Light  Co.,  6%  let  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co,,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%lst  Mtg.GoldBnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb, 

Newoastle-on-Tyne,  1 to  137,600  

Do.  6 % Pref.,  1 to  187.600  .. 

( North  Metropolitan  Electric  Power  Supply  Co.,  | 

6 % Mortgages  (Red.),  Nos.  1 to  1,266  ] 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  ..  .. 

Do.  4 % Deb.  Stook 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum,  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  James'  and  Pall  Mall  Eleotrio  Light,  Ord, 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Rod. 

Smithflold  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Electrio  Supply,  Ord 

South  Mot.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7 % Pref.  .. 

Do.  do.  44  % let  Deb.  Stk 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44%  1st  Mort.  Db.  Btk.  Red 

Victoria  Falls  Powor  Co.,  Pref.  Nos.  1 to  800,000 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref,  Re- 

duced from  6%  since  diet  Deo.,  1906) 


* Unless  otherwise  stated,  all  shares  are  fully  paid. 


64% 

64% 

64% 

54% 

100 

44% 

44% 

44% 

44% 

5 

10  % 

10% 

10  % 

10  % 

5 

7 % 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

5 

5 % 

6 % 

5 % 

6 % 

5 

44% 

44% 

44% 

44% 

5 

44% 

44% 

44% 

44% 

100 

4 % 

4 % 

4 % 

4 % 

5 

6 % 

44% 

44% 

44% 

Stock 

44% 

44% 

44% 

44% 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

6 % 

l66 

44% 

44% 

44% 

44% 

6 

4 % 

4 % 

2 % 

6 

6 % 

6 % 

6 % 

6 % 

Stock 

5 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

. . 

*4% 

44% 

44% 

44% 

Stock 

44% 

44% 

44% 

44% 

5 

4 % 

Nil 

Nil 

Nil 

6 

6 % 

8 % 

Nil 

Nil 

100 

44% 

44% 

44% 

44% 

$500 

6 % 

6 

64% 

64% 

64% 

64% 

5 

6 % 

b % 

6 % 

b % 

100 

44% 

44% 

44% 

44% 

5 

« % 

9 % 

84% 

84% 

. . 

. . 

b % 

6 

10  % 

10  % 

10  % 

8 % 

Stook 

4 % 

4 % 

4 % 

4 % 

8 

4 % 

4 % 

24% 

3 % 

6 

6 % 

6 % 

6 % 

6 % 

1 Stook 

4 % 

44% 

44% 

4 % 

i  * * * * *  6 

10  % 

8 % 

64% 

6 % 

1 6 

44% 

44% 

44% 

44% 

44% 

44% 

44% 

44% 

Stook 

84% 

84% 

84% 

34% 

6 % 

6 % 

6 % 

6 % 

$100 

34% 

Stock 

7 % 

. . 

6 % 

l66 

44% 

44% 

44% 

44% 

6 

8 % 

8 % 

8 % 

24% 

6 

6 % 

6 % 

6 % 

6 % 

100 

10 

74% 

74% 

74% 

7 % 

5 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

1 

24% 

6 % 

8 % 

1 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

6 

124% 

10  % 

10  % 

10  % 

6 

7% 

7 % 

7 % 

100 

8 % 

84% 

84% 

84% 

6 

4 % 

Nil 

Nil 

Nil 

4 

4 % 

8 % 

4 % 

6 % 

1 

24% 

24% 

21% 

24% 

1 

7 % 

7 % 

100 

44% 

44% 

44% 

44% 

6 

6 % 

6 % 

6 % 

6 % 

6 

6 % 

6 % 

6 % 

6 % 

100 

44% 

44% 

44% 

44% 

1 

6 % ! 

6 

’B  % 

12  % 

10  % 

10  % 

b 

6 % 

44% 

44% 

44% 

41-  41 

44-  4| 

6 10  0 

93  — 96 

93  — 96 

4)3  9 

74-  8 

71-  74 

— 4 

6 7 T) 

7 g — 8 

74-  8 

. . 

4 7 6 

97  - 100 

97  —ICO 

8 18  6 

i - 44 

4 - 44 

82/6 

6 11  i 

4|  U 

41-  44 

4 12  4 

3£-  4g 

32-  4g 

6 2 10 

96  — 99 

96  - 99 

9?4 

974 

8 19  3 

a&—  44 

4ft 

6 9 i 

100  —103 

100  —103 

4 7 6 

log-  105 

log-  104 

10)5 

log 

5 9 1 

ll|-  12J 

11|-  12f 

4 12  4 

121  -124 

121  —124 

4 0 8 
4 7 6 

100  —103 

ICO  —103 

2|—  8J 

2|-  34 

8 6 8 

8—34 

8—34 

7 2(0 

934—  954 

934-  954 

5 4 9 

7g-  84 

74-  84 

8 

6 1 3 

104-  11 

104-  11 

104 

i0)| 

6 9 1 

104  —107 

104  —107 

4 4 1 

100  —103 

4-  V 

ICO  —103 

4 7 6 
Nil 

8 — 8 

58  — 61 

58  - 61 

Nil 

7 7 7 

86  — 84 

81  — 86 

814 

84 

—2 

6 16  3 

4|-  64 

44-  6 

a-* 

- 4 

5 10  0 

6 — 6ft 

6—64 

, . 

t t 

97  -100 

97  -100 

4 10  0 

74-  74 

74-  7g® 

7g 

7 n 

6 11  6 

98  —101 

98  -101 

994 

984 

4 19  0 

6g—  6g 

64—  7 

6)4 

6? 

5 14  3 

95  — 98 

95  — 98 

4 18 

il-  24 

14-  24 

4 16  0 

6 — 6^ 

5-64 

6 17  1 

93  — 97 

93  — 9/ 

4 2 6 

44-  44 

44-  4g 

6 7 6 

4(j—  6 

44-  6 

4 10  0 

105  —108 

105  —108 

4 3 4 

834-  864 

834—  864 

4 0 11 

83  — 85 

83  — 85 

H34 

5 17  8 

69  - 73 

71  — 75 

74 

724 

4 16  11 

106  —no 

106  -110 

6 7 8 
5 14  11 
4 11  10 
2 14  0 

86  — 88 

94  — 97 
44-  4g 

865-  874 
95  — 98 

44-  4g 

86.? 

86i 

- 4 
+ 1 

44-  5 

44-  6 

.. 

5 0 0 

99  —101 

99  — 101 

111-  724 

11|—  12| 

12 

+ 4 

5 9 10 

6 — 6ft 

6 — 64 

6 7 8 

95  — 98 

95  — 98 

' . 

4 1 8 

5 7 8 

Hi- 

5 10  4 

102  —105 

193  —106 

10c  4 

+ i 

4 14  4 

85-  9 

84—  9 

7 2 10 

7—74 

7—74 

. 

4 11  10 

84  — 88 

81  — 88 

8 19  7 

A-  f! 

k-  a*8 

Nil 

24-  8 

6 13  4 

ft-  A 

fs—  fs 

, . 

4 8 11 

1A—  lj 

14  — 14 

6 16  8 

102-106 

102  —105 

4 5 9 

,4-  1 

4—  1 

25  0 0 

14-  2 

14-  2 

12  10  0 

77  — 81 

77  - 81 

80 

784 

6 11  1 

ta- 

S'J  3§ 

18/3 

17/3 

6 9 7 

8a-  94 

8ft—  9 

- 4 

5 11  1 

6 - 6g 

6 - 6g 

4 8 0 

♦ Quotations  on  Liverpool  Stook  Exobange. 


Interim  Dividend. 


Bank  rate  of  Discount  at  dot  oenL.  April  lit,  1900. 
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NOTES  ON  LIFE  IN  WESTERN  AUSTRALIA. 


By  H.  J.  RITCHIE. 


Perth,  as  the  chief  city  of  Western  Australia,  should 
naturally  receive  first  consideration  in  these  notes.  From  a 
visitor’s' point  of  view  the  immediate  environments  of  Perth 
are  delightful.  Anybody  who  is  fond  of  scenes  with  broad 
reaches  of  river  views  and  stretches  of  surrounding  wooded 
country,  would  be  in  his  element  during  a river  trip  from  the 
Port  to  the  city,  and  should  he  be  fond  of  sailing,  he  will 
find  great  possibilities  of  enjoyment,  especially  should  he  be 
nearing  the  city  on  a Saturday  afternoon  or  Sunday  during 
the  summer  months,  for  he  will  then  see  the  wide  expanses  of 
water  dotted  in  all  directions  with  little  white  sails.  It  is  an 
ideal  river  for  small  craft,  and  great  battles  are  fought  out  in 
miniature  on  this  lovely  river,  “ the  Swan.” 

The  living  expenses  in  Perth  are  not  excessive  ; in  fact,  a 
bachelor  of  moderate  tastes  can  live  very  comfortably  in  Perth 
on  £200  a year.  Board  and  lodging  can  be  had  for  from 
25s.  to  30s.  a week  ; the  boarding  house  keepers  much  prefer 
men  to  women  boarders.  In  order  to  give  the  electrical 
engineer  some  idea  of  comparisons  in  wages,  it 
may  be  stated  that  the  ordinary  wireman’s  wages  are 
£3  per  week ; of  course,  he  provides  his  own  kit.  There 
is  little  or  no  demand  for  armature  winders  only,  but  the 
wage  set  by  arbitration  for  this  work  is  £3  1 5s.  per  week  of 
48  hours— 8|  hours  per  day,  with  the  usual  half-day  on 
Saturday  after  1 o’clock.  Most  shopkeepers  of  the  city 
^ive  their  employes  the  Wednesday  half-holiday  aDd  keep 
open  on  Saturday  afternoons  and  evenings,  everybody 
devoting  Sunday  to  a quiet  day  of  enjoyment  or  rest,  accord- 
ing to  their  individual  tastes.  The  open-air  life  of  the 
Colony,  with  its  bright,  sunny  days  and  beautiful  cool 
evenings,  tempts  most  people  out  of  doors  in  the  summer. 
The  hills  are  within  20  to  30  miles  from  the  city,  and  a short 
ride  in  the  train  will  carry  one  to  some  of  the  most  beautiful 
wooded  country  imaginable,  with  its  hills  and  dales  and  clear 
little  streamlets  running  in  all  directions,  Quite  a number 
of  city  business  people  have  taken  up  holdings  in  the 
hills  of  upwards  of  200  acres,  and  they  spend  their 
week-ends  in  these  delightful  spots,  employing  labour  to 
clear  and  fence  their  immediate  surroundings,  planting  acres 
of  strawberries,  potatoes,  and  all  kinds  of  vegetables,  the 
land  being  watered  by  springs,  and  even  requiring  draining 
in  places.  For  the  hunter  there  are  plenty  of  kangaroos  and 
wallabies  in  these  hills.  Ducks  abound  in  large  numbers  on 
the  Upper  Swan,  and  on  the  neighbouring  lakes  and  marshes, 
but  these  are  preserved  from  being  shot  within  certain 
limits.  The  river  abounds  in  fish  of  all  descriptions,  as  is 
evidenced  by  the  numbers  of  pelicans  and  other  fish-eating 
birds,  which  dot  the  shoals  her*1  and  there.  The  islands 
lying  off  the  coast,  which  shelter  Fremantle,  are  ideal  fishing 
grounds  for  the  followers  of  Izaak  Walton,  and  a short  run 
in  either  a sailing  boat  or  one  of  the  river  excursion 
steamers  which  call  at  these  islands,  will  bring  one  in  close 
touch  with  these  camping  grounds. 

Perth  at  the  present  time  is  hardly  a good  hunting  ground 
for  those  looking  for  employment  in  the  electrical  line,  as 
the  building  of  the  city,  which  has  been  going  on  very 
rapidly  for  the  last  10  or  12  years,  has  reached  the  require- 
ments of  the  Goldfields,  to  which  it  owes  its  phenomenal 
growth  of  late  years,  and  until  the  agricultural  industry 
begins  to  return  some  of  the  immense  amount  of  capital  put 
into  it  recently,  the  building  trades  cannot  experience  much 
activity. 

From  an  engineer’s  point  of  view  the  Goldfields  are  the 
next  (if  not  the  first)  places  of  interest,  for  it  is  on  these  to 
a large  extent  that  the  great  wealth  of  the  colony  depends. 
The  Kalgoorlie  Goldfields,  centring  in  the  Golden  Mile,  are 
of  paramount  interest.  It  is  into  here  that  a tremendous 
amount  of  machinery  has  been  pouring  frun  all  parts  of 
the  world  for  some  considerable  time  past.  The  writer  was 
one  of  the  first  men  to  pnt  electrical  machinery  np  on  the 
mines  themselves  (both  Coolgardie  and  Kalgoorlie  had 
municipal  plants  before  that  time,  namely,  1896).  The 
living  on  the  fields  is  somewhat  dearer  than  in  Perth. 
Drinks  form  a large  item  in  one’s  expenditure,  and  at  one  time 
it  was  almost  useless  to  attempt  to  interest  a business  man 


in  anything  you  had  to  put  before  him  without  first  inviting 
him  to  moisten  proceedings  with  you.  But  that  is  not 
so  general  a feature  nowadays,  though,  the  temperature 
being  so  much  higher  and  the  atmosphere  so  much  drier,  it 
is  almost  essential  to  drink  something. 

The  water  scheme,  which  supplies  the  Goldfields  as  far  as 
Kanowna  with  a splendid  supply  of  water,  was  carried 
out  by  the  Government  at  a cost  of  £3,000,000.  This 
is  a magnificent  piece  of  engineering,  and  is  very  interesting 
from  an  engineer’s  point  of  view,  especially  as  the  water  haB 
added  some  grave  complications,  inasmuch  as  the  minerals 
in  solution  are  eating  away  the  main  supply  pipes  a good 
deal  faster  than  was  at  first  thought  possible. 

The  mines  employ  a great  number  of  electric  motors  for 
driving  outlying  parts  of  their  machinery,  and  the  looking 
after  and  repairing  of  these  motors  requires  on  some  of 
the  larger  mines  an  electrician  with  two  or  three  assistants. 
These  take  their  shifts  of  eight  hours  each— the  mines  and 
their  entire  plants  running  continuously.  The  electrician,  if 
single,  usually  lives  on  the  mine  in  the  quarters  set  apart 
for  the  mine  officials,  but  the  dust  which  is  blown  from  the 
numerous  dumps  makes  life  close  to  the  mines  anything  but 
pleasant.  The  pay  of  a mine  electrician  is  usually  between 
£5  to  £7,  and  that  of  the  assistants  from  £3  to  £4  per  week. 
The  temperature,  which  sometimes  runs  up  to  110°  in  the 
summer  months,  is  not  so  noticeable  in  that  extremely  dry 
atmosphere  ; but  the  dust,  when  the  wind  comes  up,  is  every- 
where, and  is  the  most  trying  part  of  one’s  sojourn  on  the 
Kalgoorlie  Goldfields. 

For  the  ordinary  visitor  there  is  every  comfort  provided 
in  the  luxurious  hotel  accommodation,  including  iced  drinks 
and  cool  and  refreshing  lounges,  which  are  most  welcome 
after  the  excessive  heat  of  the  outside  atmosphere.  The 
winter  months  on  the  fields  are  delightful,  the  days  being 
pleasant,  and  the  nights  nice  and  cool— indeed,  quite  chilly. 
The  rain  generally  falls  during  the  storms  that  occur  from 
time  to  time  in  the  winter,  and  the  place  would  be  admirable 
to  live  in,  if  there  were  any  neighbouring  spots  of  interest 
from  a scenic  or  amusement  point  of  view  to  go  to  ; but 
the  surrounding  country  is  very  uneventful  and  compara- 
tively level,  with  an  occasional  hill  rising  a few  hundred 
feet.  Kalgoorlie  is  at  a fair  altitude  above  the  sea 
(1  200  ft.),  and,  the  air  being  so  dry,  the  hospital  at 
Coolgardie  has  been  almost  completely  turned  into  a 
sanatorium. 

In  regard  to  opportunities  for  electrical  engineers  and 
others  in  the  electrical  profession  in  Western  Australia,  there 
should  be  great  advances  made  in  the  future  through  the  use 
of  cheap  fuel,  especially  in  the  timber  districts,  where  so 
much  fuel  in  the  shape  of  sawdust  is  going  to  waste  every 
year.  Some  of  England’s  principal  makers  of  gas  producer 
plants  are  already  on  the  look-out  for  any  opportunity  of  this 
kind.  The  coal  mines  of  the  State  at  Collie  are  using  electric 
coal-cutters  and  various  other  electrical  devices.  There  are 
several  schemes  of  electrification  on  the  Goldfields  which 
require  capital  to  work  them  and  the  right  kind  of  man  to 
take  them  up.  Even  the  Stalactite  Caves,  which  are  a show 
portion  of  the  State,  are  lit  by  electricity. 

New  countries  are  more  inclined  to  take  up  modern 
ideas  than  older  countries,  as  they  are  not  surfeited  with 
that  bugbear  of  civilisation,  “ vested  interests.” 


LIFE  IN  INDIA. 


In  our  issue  of  July  16th  we  reprinted  from  an  engineering 
contemporary  a letter,  from  a correspondent  using  the  nom  de 
plume  “ Entropy,”  on  “ Salaries  and  Prospects  for  Engineers 
in  India.” 

We  have  now  received  from  India  a letter  from  another 
writer,  in  which  he  tays  that,  from  his  peisonal  experience, 
he  can  confirm  every  word  in  “Entropy’s”  letter.  The  con- 
ditions of  living,  &c.,  on  his  side  of  India  are,  at  any  rate  as 
regards  cost,  very  much  under-estimated.  Our  correspondent 
writes  more  particularly  to  warn  young  men  who  contem- 
plate going  out  to  India  against  the  unreliability  of  Indian 
houses — not  always  electrical,  but  various  trade  and  com- 
mercial houees— on  the  point  of  agreements.  He  alludes  to 
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the  malpractices  and  injustices  which  professional  and  other 
men  often  have  to  put  up  with  at  the  hands  of  unscrupulous 
firms.  He  enters  into  certain  details  regarding  an  experience 
of  his  own,  which  has  ended  in  legal  proceedings  being  set 
on  foot  by  him  against  a firm  of  agents  out  there.  He  does 
not  appear  to  be  impressed  at  all  favourably  with  the  standard 
of  business  morale , and  on  that  ground  he  desires  us  to 
impress  upon  young  men  the  importance  of  having  the 
conditions  and  terms  of  their  employment  most  clearly  defined 
in  their  agreements.  The  writer  alludes  to  the  question  of 
the  status  of  the  engineer,  and  says  that,  if  the  Institution 
of  Electrical  Engineers  takes  up  this  matter  seriously,  it 
should  formulate  such  regulations  as  will  guard  the  truly 
qualified  engineer  from  “such  treatment  as  is  generally 
associated  with  the  ordinary  mechanic  and  labourer  on  hourly 
wages.  He  proceeds  to  offer  the  following  interesting  notes 
on  the  conditions  and  cost  of  living  in  Bombay  : — 

“ Engineers  in  this  country  have  a higher  social  status  than 
that  which  they  are  accustomed  to  at  home,  and  they  are 
expected  to  live  up  to  it  ; by  reason  of  this  fact  alone 
their  salaries  should  be  commensurate  with  the  position  they 
are  called  upon  to  fill  in  Society.  It  is  necessary,  therefore, 
if  they  are  to  fill  their  positions  to  do  full  justice  to  the 
prestige  of  the  profession  and  credit  to  themselves,  that  a 
salary  of  not  less  than  Rs.  600  (£40)  per  month  should  be 
asked  by  any  engineer  over  24  years  of  age  possessing  even 
the  most  ordinary  qualifications,  and  an  unmarried  man. 

This  figure  is  based  on  the  consideration  that  it  is  not 
worth  while  for  any  man  to  come  out  to  a country  such  as 
this  unless  he  is  able  to  save  out  of  his  earnings  at  least 
three  times  what  he  would  at  home,  and  even  that  is  little 
or  no  compensation  for  the  ills  which  he  must  necessarily 
bear  on  account  of  the  climate,  and  so  forth. 

I lived  for  a period  of  16  months  in  a hotel,  and  I have 
taken  the  average  for  that  time.  It  must,  however,  be 
borne  in  mind  that  I obtained  a concession  for  a long  term 
of  residence,  and  occupied  a room  which  was  graded  at 
the  lowest  price,  excepting  those  on  the  ground  floor,  which 
were  Rs.  30  per  month  cheaper.  Living  on  the  ground  floor 
in  Bombay  is  considered  unhealthy,  and  for  that  reason  alone 
the  cost  should  not  be  based  on  this  figure. 


Hotel  (board  and  lodging,  including 
Clothing  averages  about  ... 

Dhobie  (washing)  ... 

Boy  (servant)  

Clubs  and  incidentals 


minerals)  Rs.  225 

45 

6 

20 

150 


or,  say,  £29  14s.  8d.  per  Imonth. 


Rs.  446 


If  with  a number  of  three  other  fellows  a “ chummery  ” 
is  formed  and  a flat  taken,  its  cost,  including  lights,  lifts, 
servants,  would  work  out  to  a matter  of  about  Rs.  50  to 
Rs.  60  per  month  cheaper  than  hotel  life.  In  any  respectable 
locality  in  the  Fort  a flat  cannot  be  obtained  under  Rs.  250 
per  month,  and  then  it  would  be  difficult  to  get  four  bed- 
rooms with  it.  A married  man  should  demand  a salary 
proportionately  higher,  but  my  advice  is  that  India  is  no 
place  for  women  and  children,  and  the  man  who  brings  his 
wife  to  the  country  must  be  prepared  for  additional  expenses 
in  the  way  of  providing  changes  to  the  hills,  and  so  forth. 
The  flats  are  rented  exclusive  of  furniture.” 


RAPID  FLOW  OF  GASES  THROUGH 
BOILERS. 


W mi  reference  to  the  findings  and  conclusions  of  the 
U.S.  Geological  Survey  Department  on  the  subject  of 
draught  through  boilers,  the  following  statements  may 
be  noted  : — “ With  gases  there  is  no  pulling,  only 
pushing.  Gases  travel  from  places  of  higher  pressure 
to  places  of  lower  pressure,  the  motion  of  the  .gas  taking 
place  because  of  its  expansion.”  Such  a statement  ought  to 
be  axiomatic.  A fan  induces  a draught  by  creating  a 
locus  of  low  pressure  by  centrifugal  action.  The  action  of 
a chimney  is  precisely  the  same  in  effect,  though  the  mode 
of  producing  the  effect  is  very  different.  The  Department’s 
experiments  were  made  with  layers  of  lead  shot  to  represent 


the  fuel  bed  on  a grate  surface.  Presumably  this  lead  shot 
device  would  act  very  much  as  does  a layer  of  fuel  ; but  a 
layer  of  burning  fuel  is  a constantly  varying  quantity  of 
constantly  changing  resistance,  and  it  would  be  difficult 
to  deduce  a law  from  any  observed  resistances  under 
such  variable  conditions.  As  observed  then,  with  layers  of 
shot,  the  rate  of  flow  of  air  through  a bed  of  shot  is 
approximately  proportional  to  the  square  root  of  the  pressure 
drop  through  the  layer. 

An  increase  of  the  thickness  of  the  shot  bed  causes  at 
first  a rapid  decrease  in  the  amount  of  air  passing  through. 
Further  increase  only  produces  slow  diminution.  This  result 
is  what  might  be  expected,  for  the  reduced  volume  of  air 
will  find  little  resistance  from  the  top  layers  of  shot. 

To  drive  air  at  the  same  rate  through  a double  thickness 
of  shot  requires  twice  the  pressure  difference  and  double 
work. 

The  work  of  a fan  will  probably  be  doubled,  if  any  of  the 
three  following  quantities  be  doubled,  viz. : — 

The  number  of  rows  of  tubes  in  a cross-flow  water-tube 
boiler. 

The  length  of  tubes  in  a parallel-flow  boiler. 

The  thickness  of  the  fuel  bed. 

The  above  supposes  an  equal  weight  of  gases  to  be  put 
through  in  each  case. 

If  in  a multi-tubular  boiler  the  tubeB  be  lengthened  and 
their  diameter  be  kept  the  same,  the  heat  absorbed  will  be 
slightly  increased  if  the  pressure  difference  between  the  tube 
ends  is  the  same,  though  there  will  be  less  air  passing 
through. 

High  rates  of  combustion  do  not  follow  on  a large  pressure 
drop  through  the  fuel  bed  ; the  reverse  is  more  likely  to  be 
true.  High-pressure  drop  always  means  a high  resistance. 
This  is  a point  that  would  naturally  be  anticipated  ; a 
high  resistance,  for  example,  would  attend  on  a fire  that  was 
much  choked  with  small  coal. 

This  pressure  drop  only  has  special  significance  when  con- 
sidered in  connection  with  the  total  pressure  drop. 

The  capacity  of  a boiler  or  its  ability  to  produce  steam 
increases  with  the  difference  of  pressure  between  the  uptake 
and  over  the  fire.  Where  the  total  pressure  drop  is  constant, 
the  boiler  capacity,  as  a consequence  of  the  foregoing, 
decreases  as  the  pressure  drop  through  the  fuel  increases. 

The  general  conclusion  may  be  drawn  from  the  foregoing 
observations  that  every  reasonable  endeavour  should  be  made 
to  preserve  a fire  so  open  as  not  to  offer  serious  resistance  in  the 
fuel  bed.  Now,  this  end  is  likely  to  -be  attained  where  all 
the  fuel  particles  are  of  the  same  size.  In  a run-of-mine 
coal  the  large  lumps  act  as  an  effectual  barrier  to  the  pas- 
sage of  air  so  far  as  regards  the  projected  area  of  the  lumps; 
but  if  all  the  lumps  are  large,  there  will  be  considerable  air 
space  between  lump  and  lump.  But  when  all  round  each 
lump  there  is  a mass  of  smaller  coal  of  all  sizes,  the  air 
spaces  will  be  choked.  Some  air  will  get  through  any 
agglomeration  of  small  coal,  but  no  air  can  get  through 
a lump  of  coal  of  any  size.  Hence  the  difficulty  in 
burning  run-of-mine,  and  the  advantage  in  burning  sorted 
coal  of  even  sizes.  For  with  every  coal  the  larger  pieces 
afford  a solid  resistance  to  the  passage  of  air,  and  the 
passage  round  about  the  larger  pieces  is  blocked  where 
smaller  coal  is  present. 

Generally  a small  coal  will  not  burn  at  the  rate  of  large 
coal.  It  is  true  that  in  a fire,  say  9 in.  in  depth,  the  fuel 
may  be  alight  all  the  way  through  the  mass  if  the  coal  is 
small,  whereas  with  lumps  of  approximately  9 in.  cube  there 
can  only  be  two  horizontal  surfaces  alight ; but  the  sides  of 
such  large  pieces  are  exposed  to  a very  rapid  draught  action 
through  the  open  air  spaces. 

Practice,  however,  would  not  employ  such  large  pieces 
unbroken  unless  in  the  fire-box  of  a locomotive,  where  the 
fire-bed  is  very  deep.  Experience  teaches  a fireman  to  break 
large  lumps  into  pieces  the  size  of  the  fist,  and  this  is  the 
outcome  of  what  is  pointed  out  above,  that  large  pieces  when 
surrounded  with  smaller  coal  are  absolute  barriers  to  air 
flow.  The  relative  advantages  of  graded  coal  as  compared 
with  ordinary  mixed  fuel  could  doubtless  be  shown  fairly  well  by 
the  methods  adopted  by  the  U.S.  Geological  Survey  Depart- 
ment, employing  shot  of  mixed  sizes,  so  as  to  illustrate  the 
amount  of  resistance  that  would  be  introduced  by  large  coal 
enveloped  in  slack. 
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It  is  fortunate  that,  in  burning,  coal  breaks  up  and 
speedily  affords  passage-way  for  air,  and  because  of  this,  the 
full  effect  of  big  lumps  is  not  experienced.  They  break  up 
and  open  up  fissures  before  they  get  down  to  the  grate 
surface,  and  they  are  thus  prevented  from  causing  their  full 
detrimental  effect.  On  the  other  hand,  any  coal  with  a 
fusible  ash  may  completely  cover  a grate  surface  with  a sheet 
of  clinker  that  will  stop  all  combustion  of  the  solid  carbon 
on  the  grate  ; hence  the  demand  for  bars  which  can  be 
rocked  so  as  to  break  up  the  clinker,  or  even  cut 
it  out  from  the  base  of  the  fuel  bed  and  drop  it 
into  the  ash-pit.  The  difficulty  is  that,  unless  such 
clinker  is  bared  of  fuel,  it  will  not  break  up,  but  will 
simply  bend  above  the  rocking  bar  fingers.  In  the 
choice  of  fuel,  therefore,  very  much  may  hang  upon  other 
qualities  than  high  calorific  power.  A coal  that  does  well 
with  a gentle  draught,  and  a moderate  grate  temperature, 
may  quite  fail  if  the  work  is  pushed  and  the  fusion  point  of 
the  clinker  is  exceeded.  And  so  with  the  use  of  lime  to 
absorb  sulphur  from  the  coal ; even  if  the  lime  will  do  this, 
it  may  also  help  to  liquefy  the  clinker  and  produce  a choking 
effect  that  would  not  otherwise  be  produced. 

One  of  the  things  that  are  required  is  a larger  grate  area 
in  ordinary  boilers,  in  order  that  full  advantage  may  be 
taken  of  gentle  draught.  Heavy  draught  has  more  limita- 
tions than  the  large  power  it  demands.  It  may  mean,  as 
above,  a liquefied  clinker,  and  coals  otherwise  good  may 
be  ruled  out  of  a coal  contract.  Ruling  out  any  one  coal 
invariably  means  that  those  not  ruled  out  will  be  more 
highly  priced.  And  should  the  high  velocity  idea  possess 
even  a sound  basis  in  theory,  there  is  much  in  practice  that 
will  render-its  application  of  very  doubtful  value,  for  what 
we  burn  on  a fire-grate  is  not  all  combustible  matter,  nor  is 
it  infusible,  and  the  limit  to  extreme  draught  is  set  by  tem- 
perature at  the  grate  surface.  It  will  not  be  denied  that 
a large  grate  surface  might  have  small  gas  passages  through 
the  boiler  so  as  to  secure  the  high  velocity  everywhere  except 
through  the  grate  ; but  there  is  an  early  limit  to  this  as  the 
Bulletin  shows,  for  much  power  is  required  to  push  air 
through  very  narrow  passages.  Those  who  advocate  such 
high  velocities  have  not,  perhaps,  waited  to  calculate  fully 
the  power  effects. 


THE  PECKHAM  PATENT  PENDULUM 
GEARED  TRUCK. 


Mb.  Savers  has  reported  well  of  the  newest  “ cure-all  ” truck,  and 
he  has  been  rewarded  by  seeing  his  name  mis-spelled  on  almost 
every  page  of  the  catalogue  just  issued  by  the  Peckham  Truck  Co. 

To  those  who  have  little  faith  in  the  radial  truck,  in  one  of  its 
many  guises,  or  to  those  who  have  faith,  but  insufficient  means  to 
buy  them,  it  would  appear  from  Mr.  SayerB’s  report  upon  the  truck 
which  he  tested  at  West  Ham,  that  the  pendulum  gear  offers  all  the 
advantages  of  the  radial  truck  at  a smaller  cost. 

“The  special  feature  of  the  truck  is  that' the  weight  is  taken  on 
the  axle  boxes  through  pendulum  links  or  shackles  which  permit  of 
independent  lateral  movement  of  the  wheelB  and  axles,  a move- 
ment which  is  sufficient,  when  applied  to  so  short  a wheel  base,  to 
follow  track  curvature  and  irregularity  without  excessive  flange 
pressure.  Attending  such  lateral  displacement  there  is  always  a 
restoring  force  due  to  the  inclination  of  the  links,  which  tends  to 
bring  the  body  and  the  wheels  back  to  the  normal  relative  position 
corresponding  to  straight  track  as  soon  as  the  curve  is  left.  The 
motor  suspension  is  so  arranged  that  the  motor  moves  freely  with 
the  axle,  and  therefore  obviates  those  side  pulls  on  motors,  &c., 
„ which  produce  excessive  wear  of  bearings,  collars  and  gears. 

“ The  cross  bars  carrying  the  motor  suspensions  are  also  utilised 
as  cross  braces  or  stiffeners  between  the  main  side  frames,  and  are 
braced  together  by  diagonal  struts  forming  with  the  main  frames  a 
stiff  structure  of  great  strength,  calculated  to  keep  ‘ in  square  ’ 
against  all  stresses  likely  to  be  brought  against  it.  It  is  obvious 
that  the  lateral  freedom  of  the  axles  and  motors  reduces  these 
stresses,  so  that  the  truck  is  at  once  less  severely  tried  and  more 
adequately  strengthened  against  them  than  are  four-wheeled  trucks 
of  the  usual  types.” 

One  of  these  trucks  has  been  in  constant  use  on  the  West  Ham 
Tramways  for  14  months,  and  has  required  less  attention  than  the 
other  trucks.  This  fact  helps  us  to  believe  that  the  pendulum 
support  prevents  shock  and  side  blows  to  motors,  gear  trucks  and 

body. 

Mr.  Sayers  further  considers  that  rail  corrugation  would  be 
reduced  or  eliminated  by  the  use  of  the  pendulum  gear,  and  that 
power  consumption  and  cost  of  maintenance  will  be  lowered. 


THE  PRESERVATION  OF  POLES.* 


There  are  about  40,000,0C0  poles  in  use  in  the  United  States,  by 
telegraph,  telephone  and  other  companies,  valued  at  §5  to  $7  each 
on  an  average,  or  a total  of  $200,000,000  to  $280,000,000.  It 
requires  about  3 800,000  poles  each  year  to  replace  those  that  have 
become  useless  from  clecay.  The  average  life  of  white  cedar  and 
chestnut  poles  in  the  United  StateB,  other  than  the  Gulf  States,  is 
about  12  years.  Hence,  the  depreciation  is  about  8$  per  cent,  per 
year,  or  $L7,000,000. 

It  is  now  a well-established  fact  that  the  cause  of  the  decay  of 
poles  at  the  ground  line  is  a fungous  growth.  Furthermore,  it  is 
known  that  this  growth  attacks  the  pole  from  the  outside  and  not 
the  inside,  except,  of  course,  in  cases  of  butt  rot. 

It  is  a popular  notion  that  deep  penetration  of  germicides  is 
necessary  effectively  to  preserve  timber  or  poles.  This  is  not  true. 
The  wood-destroying  germs  begin  their  ravages  on  the  outside  and 
work  toward  the  centre  of  the  pole.  It  follows,  then,  that  if  the 
germs  on  and  near  the  surface  of  the  pole  at  the  ground  line  can 
be  destroyed,  and  the  myriads  of  germs  in  the  air  and  in  the  soil 
surrounding  the  pole  can  be  excluded,  the  pole  will  be  preserved. 
The  only  advantage  there  is  in  deep  penetration  when  using  the 
old  methods  is  that  it  requires  a longer  time  for  the  germicides  to 
be  leached  or  washed  out. 

As  most  germicides  which  are  cheap  enough  and  powerful 
enough  to  be  used  in  preserving  poles  are  soluble,  any  mechanical 
device  adopted  must  serve  the  following  purposes:  It  must  exclude 
the  germ  after  the  pole  is  treated  and  at  the  same  time  retain  and 
protect  the  chemicals  in  constant  contact  with  the  pole  at  the 
ground  line ; it  must  also  prevent  the  chemicals  from  being  taken 

up  and  absorbed  by  the  surrounding  soil.  _ 

The  method  adopted  by  the  Universal  Post  and  Pole  Preserving 
Co  of  Circleville,  Ohio,  is  first  to  dig  down  around  the  pole  a dis- 
tance of  about  14  in.  from  the  ground  line,  and  clean  off  any 
decayed  wood  from  the  surface  of  the  pole.  A layer  of  Portland 
cement  mixed  with  sand  is  then  placed  around  the  pole  at  the 
bottom  of  the  excavation.  Next,  a “ hydrobestos  ” jacket  is  placed 
around  the  pole,  and  1 to  2 in.  therefrom,  imbedding  the  lower 
edge  of  it  in  the  cement.  The  two  edges  of  the  jacket  are  lapped 
from  1 to  2 in.,  and  fastened  with  a specially  prepared  cement  and 
tacked  upon  a lath  inside  the  jacket.  The  space  between  the  pole 
and  the  jacket  is  filled  with  germicides  in  a dry  state,  mixed  with 
sand.  Around  the  top  of  the  jacket  is  formed  a reinforced  cap  or 
collar  of  Portland  cement,  embedded  in  which  are  one  or  more 
wires  around  the  pole.  ' The  collar  protects  the  chemicals  and 
jacket  from  the  action  of  the  rain  and  snow,  and,  if  along  steam 
railroads,  protects  the  pole  against  the  numerous  grass  fires.  The 
chemicals  are  slowly  dissolved  by  the  natural  moisture  in  the  pole, 
and  pass  into  it  by  capillary  attraction.  As  they  cannot  pass 
out  into  the  surrounding  ground  they  go  into  the  pole,  thus 
destroying  all  fungi  and  wood-destroying  insects.  Thus  there 
is  a continuous  absorption  of  chemicals  and  a mechanical  exclusion 

of  germs.  , , . , 

The  hydrobestos  jacket  used  around  the  pole  is  a pure  mineral, 
composed  of  specially  prepared  and  purified  asbestos  and  asphaltum. 
This  material  is  subjected  to  a pressure  of  about  27,000  lb.  per 
square  inch  in  its  manufacture,  and  is  a very  important  factor  in 
the  method.  There  is  no  animal  or  vegetable  fibre  in  it,  and  it  is 
practically  indestructible  in  the  situation  used.  In  some  special 
locations  the  jacket  may  be  made  of  cement. 

The  reinforced  Portland  cement  cap  is  an  important  part  of  the 
protective  device.  It  prevents  the  rain  and  snow  from  entering  the 
receptacle,  holds  the  germicides,  and  gives  a stability  and  attract- 
iveness to  the  pole. 

The  germicide  used  consists  of  hydrated  lime  and  chloride  of 
sodium,  mixed  with  coarse  sand  and  one-fourth  to  one  pound  of 
sulphate  of  copper  (per  pole),  according  to  size  and  condition  of 
the  pole.  These  proportions  may  be  varied  somewhat  in  the  case 
of  partially  decayed  poles,  according  to  condition. 

On  small  jobs  the  men  work  in  gangs  of  three.  One  goes  ahead 
and  digs  around  and  cleans  the  poles,  and  the  other  two  follow 
with  a one-horse  wagon  or  band  truck  containing  the  chemicals  (if 
the  line  of  poles  is  along  the  road  or  on  the  streets  of  a city),  and 
finish  the  treatment.  Or  the  material  may  be  distributed  in  email 
sacks  to  each  pole  from  a hand  car,  if  along  a railroad. 

One  gang  of  men  can  treat  from  20  to  30  25-ft.  poles  per  day, 
A much  larger  number  of  new  poles  can  be  treated  in  a day.  The 
cost  depends  upon  the  accessibility  of  the  poles  and  whether  the 
materials  are  purchased  in  carload  lots  or  not,  and  also  the  price 
of  labour ; but  it  may  be  said  that  the  cost  would  be  from  75  cents 
to  a dollar  per  pole,  including  royalty  for  the  patent  on  the  process. 
Some  very  large  poles  worth  from  §50  to  §75  have  been  treated  at 
a cost  of  §L.dO  up  to  as  high  as  $2.60.  Even  this  will  pay,  when 
the  ccst  of  removal  and  renewal  of  the  pole  iB  taken  into  con- 
sideration. These  figures  may  be  reduced  on  large  contracts. 

According  to  the  Government  experts,  the  open-tank  treatment 
costa  67  cents  per  pole,  not  including  hauling. 

Poles  which  were  partially  decayed  when  treated,  after  over  nine 
years  show  no  increase  in  the  decay,  and  the  protecting  device  is  in 
good  condition. 


• Abstract  (from  the  New  York  Electrical  Ilevitw)  of  a paper  by 
H.  P.  Folsom,  presented  before  the  18th  annual  convention  of  the 
Association  of  Railway  Telegraph  Superintendents,  at  Detroit,  June 
23rd,  24th  and  25th. 
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EXHIBITION  OF  MACHINERY  FOR 
WIRE  DRAWING,  &c. 


For  the  last  tew  weeks  an  exhibition  of  wire-drawing  machinery 
has  been  held  at  the  works  of  Messrs.  Sir  James  Farmer  & Sdrs, 
Ltd.,  of  Salford,  who  are  now  building  the  continuous  wire  drawing 
machines  covered  by  the  “ Geek  ” patents.  Many  firms  interested 
in  this  class  of  machinery  have  attended,  and  most  of  the  important 
wire  manufacturers  have  inspected  the  machines  in  operation.  The 


An  automatic  punch-grinding  machine  was  also  in  ope  ratirn 
grinding  the  ordinary  round  punches  used  in  wire  mills.  This 
machine  is  a great  advance  on  the  hand  method  of  grinding,  whilst 
at  the  same  time  far  more  accurate  and  cheaper  work  is  done  a 
perfect  surface  being  obtained  on  the  punch. 

Several  machines  for  pointing  wire  preparatory  to  drawing  were 
shown  of  the  grooved- roller  type  operated  by  hand  or  power. 
These  take  all  sizes  of  wire  and  point  down  (cold)  from  No.  0000  to 
20  s.w.g.  With  these  machines  hammers  and  files  are  dispensed 
with,  and  waste  of  wire  is  obviated.  Larger  power-driven  machines 
are  manufactured  for  dealing  with  wires  and  tubes  varying  from 
No.  6 s.w.g,  to  1 in.  (fig.  2).  A "Farmer”  hammer  pointing 


Fig.  1.— Continuous  Wire-dbawing  Machine. 


THE  GERMAN  ELECTRICAL  INDUSTRY. 


Outbreak  op  a War  cf  Prices. 


The  depression  in  trade  during  1907  and  1908,  which  can  by  no 
means  be  regarded  as  having  been  overcome,  has,  in  general,  less 
prejudicially  affected  German  economic  life  than  the  preceding 
critical  period  at  the  beginning  of  the  present  century,  and  this 
observation  applies  particularly  to  the  electrical  industry  in  that 
country.  In  discussing  the  subject  in  the  course  of  two  lengthy 
articles,  the  Frankfurter  Zeilung  first  compares  the  present  situation 
with  that  which  obtained  in  1901.  At  that  time  the  collapse  of 
large  electrical  undertakings  took  place,  and  dividends  rapidly 
declined  in  the  case  of  others ; and  in  the  result  there  was  a 
brushing  away  of  financial  methods  which  had  proved  to  be 
mistaken.  On  the  other  hand,  things  are  quite  different  at  the 
present  time,  as  no  difficulties  have  arisen  in  connection  with  any 
of  the  large  electrical  groups.  Stiengthened  outwardly  as  hitherto, 
the  large  electrical  undertakings  stand  forth,  and  it  is  not  at  all 
probable  that  the  results,  in  so  far  as  they  flow  to  the  shareholders 
in  the  form  of  dividends,  will  experience  large  diminutions  for  the 
past  year.  Of  course,  the  electrical  companies  have  not  on  this 
occasion  remained  untouched  by  the  chaDge  in  the  times.  It  can 
be  assumed  with  some  definiteness  that,  in  so  far  as  the  dividends 
hitherto  paid  are  maintained,  it  will  be  necessary  in  many  cases  to 
draw  upon  the  "still  reserves”  to  a considerable  extent.  Owing 
to  the  inadequate  method  in  which  the  German  electrical  companies 
mostly  announce  their  profit  and  loss  accounts  to  the  public,  it  is 
not  only  possible,  but  also  probable,  that  the  measure  in  which  old 
and  accumulated  profits  will  now  be  brought  into  account  will  be 


wire  to  be  drawn  is,  by  means  of  rollers,  pulled  through  special  die 
plates  of  " Vienna  ” steel  on  to  the  finishing  block.  These  rolleis 
run  at  different  speeds  to  compensate  for  the  lengthening  of  the 
wire  in  the  process  of  drawing.  A trough  of  lubricant  is  provided 
in  which  the  rollers  run  whilst  the  machine  is  at  work  ; this  trough 
is  so  made  that  it  can  be  lowered  whilst  threading  up  the  machine, 
or  when  the  machine  is  standing  empty.  The  largest  machine, 
No.  00  (fig.  1),  takes  mild  steel  rod  of  No.  5 or  6 s.w  g , or  copper 


rod  No.  3 9.w/;.,  and  reduces  it  to  No.  14  s.w. a.  in  one  operation 
through  five  dies.  This  machine  running  at  35  b.p  m , with  a 
finishii.g  block  of  1C  in.  diameter,  produces  daily  about  13i  cwt.  of 
mild  steel  wire.  When  dealing  with  copper  and  running  at  80  B.P.M. 
it  is  capable  of  turning  out  about  42  cwt.  per  day.  Other  machines 
were  on  show  varying  in  size  and  capacity,  the  smallest  turning  out 
wire  of  35  S.w.g,  These  continuous  wire-drawing  machines  arc  in 
operation  in  some  of  the  most  important  of  the  English  wire  mills. 


machine  was  shown  taking  copper  rods  up  to  g in.  diameter,  and 
steel  up  to  § in.  diameter. 

A machine  for  automatically  polishing  diamond  dies  was  also 
shown.  This  machine,  which  was  of  high-class  workmanshin,  was 
very  interesting.  The  die  to  be  polished  is  placed  in  a chuck,  and 
a needle  provided  with  diamond  powder  automatically  moves  in 
and  out  of  the  die  whilst  it  is  turning  round  at  a high  speed,  and 
polishes  the  die  to  the  required  size.  This  machine  is  also  used  by 
makers  of  metallic-filament  lamps,  for  cleaning  and  polishing 
diamond  dies  through  which  the  filament  is  passed. 

Mr.  Ed.  Brand,  of  472,  Moss  Lane  East,  Manchester,  is  the  sole 
selling  agent  for  this  country,  and  all  communications  relative  to 
these  machines  should  be  addressed  to  him  personally. 


Fig.  2. — Eccentric  Pointing  Machine. 
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withheld  from  general 
unfavourable  course  of 
difficulty  or  not  at  all. 


knowledge,  so  that  the  influence  of  the 
time  will  be  calculable  either  only  with 


The  Degbee  of  Employment. 

Although  a favcu  table  reaction  is  expected  everywhere  in  German 
industries  from  a new  development  of  the  general  condition  of 
trade,  it  seems  that  the  presumptions  for  a rapid  strengthening  of 
productive  activity  in  the  electrical  industry  have,  so  far,  not 
manifested  themselves.  The  two  principal  factors  which  determine 
profitability  are  the  degree  of  employment  and  the  level  of  prices. 
As  far  as  the  former  is  concerned,  the  situation  can  by  no  means  be 
regarded  as  unfavourable.  It  is  true  that  the  Zurich  Bank  for 
Electrical  Enterprises  recently  expressed  an  opinion  that  is  not  by 
any  means  favourable  in  regard  to  the  extent  of  the  orders  and  the 
problems  in  the  electrical  industry.  The  bank,  which  beloDgs  to 
the  group  associated  with  the  A.E.G.,  stated  that  there  was  an 
increasing  inclination  on  the  part  of  State  and  communal 
authorities  to  undertake  the  production  of  electricity  on  their  own 
account,  and  thus  considerably  limit  the  scope  of  electrical  firms. 
But,  as  compared  with  this  position,  the  Frankfort  newspaper 
points  out  that  the  private  electrical  firms  come  into  consideration 
as  contractors  for  such  central  stations,  and  states  that  dissatis- 
faction would  by  no  means  be  expressed  everywhere  in  such  circles 
at  playing  the  idle  of  contractor  without  individual  capital 
investment.  Certainly,  possible  profits  from  financing  are  not 
obtained  in  this  way  ; but,  on  the  other  hand,  the  risk  and  the 
necessity  to  expend  considerable  sums  without  a speedy  large 
return  are  not  present.  In  general,  the  prospect  of  remunerative- 
ness of,  for  instance,  an  electricity  works  created  by  a priva'e 
undertaking,  is  not  very  favourable.  Private  industry  cannot 
calculate  upon  a profit  of  from  only  4 to  5 per  cent,  of  the  invested 
capital.  As  against  this,  communal  or  provincial  interests  are 
probab'y  able  to  be  satisfied  with  a very  low  interest  on  the  shares 
taken  up  in  a municipal  or  State  electricity  works,  as  approxi- 
mately the  same  conditions  prevail  in  these  cases  as  in  those  of 
secondary  railways.  If  the  latter  are  established  by  companies, 
the  results  in  general  are  frequently  very  unsatisfactory,  at  least 
during  the  more  or  less  lengthy  period  of  development.  But  a com- 
munal or  district  authority,  owing  to  the  advantages  which  indirectly 
devolve  upon  it  by  reason  of  the  railway  connection,  can  very  well 
be  satisfied  with  a low  rate  of  from  \\  to  2 per  cent.  Thu3  it  has 
not  been  regarded  with  disfavour  in  electrical  circles  that  still  more 
central  stations  have  arisen,  and  are  arising,  on  a co-operative  or 
joiot  basis  of  local  authorities.  Only  a relatively  few  central 
stations  of  the  kind  are  erected  by  the  large  electrical  companies 
for  their  own  account,  and  these  only,  generally  speaking,  when 
specially  favourable  conditions  exist  in  relation  to  profitability. 


The  Conversion  of  Railways. 

It  is  not  to  be  mistaken  that  the  expectations  of  the  electrical 
industry,  in  so  far  as  the  problem  of  the  conversion  of  State 
railways  is  concerned,  have  experienced  a great  disillusion.  The 
German  State  railway  authorities  only  approach  the  transformation 
of  steam  working  to  electric  traction  in  a very  reserved  way.  For 
instance,  the  orders  are  only  now  about  to  be  placed  for  the  first 
small  section  on  a northern  railway,  the  hesitating  attitude  of  the 
authorities  being  due  to  various  reasons.  Above  all,  the  general 
financial  situation  prevents  the  consideration  of  problems  which, 
taken  as  a whole,  would  require  the  expenditure  of  millions  of 
pounds.  The  question  of  permitting  private  industry  to  convert 
8tate  lines  to  electric  traction  finds  its  greatest  obstacle  in  the 
apprehensions  of  the  railway  authorities  that  it  would  be  the  means 
of  creating  dangerous  competitors  of  the  steam  railways.  This 
situation  of  the  matter  is  doubtless  very  unpleasant  for  the  elec- 
trical groups,  as  they  have  expended  considerable  sums,  not  only  on 
experiments,  but  also  in  the  extension  of  their  organisation,  in  the 
hope  of  receiving  orders  for  transformation  of  State  railways.  But, 
on  the  other  hand,  it  would  be  incorrect  to  assume  that  the  com- 
panies could  have  reckoned  on  a rapid  profitability  from  new 
problems  of  this  kind,  as  good  things  proceed  slowly.  If,'  for 
instance,  a seel  ion  is  organised  for  electric  traction,  the  work  of 
completion  would  occupy  a period  of  at  lease  two  years.  As  a 
matter  of  necessity,  the  8tate  railway  authorities  would  watch  the 
working  of  the  converted  section  for  a long  time  in  order  to  deter- 
mine the  operating  expenses  and  cost  of  maintenance  and  compare 
them  with  steam  locomotion.  It  would  only  be  possible  to  acc*rfcain 
the  results  after  a total  lapse  of  from  four  to  five  years  from  the 
beginning,  and,  if  favourable,  larger  orders  could  then  be  counted 
upon,  although  they  would  not  follow  very  quickly.  But  the 
postponement  of  the  conversion  of  a main  line  in  Germany  has 
had  other  unpleasant  accompaniments  for  the  electrical  industry, 
which  is  accustomed  to  work  on  a large  scale  for  abroad.  The 
possibility,  above  all,  is  lacking  to  demonstrate  a large  section  in 
actual  working  before  foreign  interests,  and  in  this  connection  it 
has  to  be  considered  that  other  countries,  especially  where  cheap 
and  large  water  powers  are  available,  would,  perhaps,  be  rather 
disposed  to  proceed  with  the  transformation  of  the  railways.  It 
has  also  to  be  remembered  that  the  German  firms  have  to  reckon 
with  strong  foreign  rivalry  in  this  branch,  and  that  a beginning  of 
conversion  work  has  already  been  made  in  the  United  States,  Italy 
and  Switzerland. 

It  cannot  be  doubted  for  the  rest  that  sufficient  opportunity  is 
offered  to  the  German  electrical  industry  to  give  practical  proofs 
in  so  far  as  large  problems  are  concerned.  Numerous  projects, 
particularly  from  abroad,  have  been  submitted  to  German  under- 
takings, from  States  and  cities,  but  it  has  to  be  noted  that  the 
industry  has  recently  shown  great  reserve  in  regard  to  such  proposals. 
Shyness  is  manifested  towards  the  investment  of  considerable  sums 


in  new  undertakings  without  the  guarantee  of  quick  returns— and 
this  is  one  of  the  best  lessons  of  past  times.  It  thus  happens  that 
many  of  these  schemes  are  declined  by  the  German  companies.  It 
has  further  to  be  considered  that  the  firms  believe  that  they  must 
retain  their  funds  for  the  problems  to  be  dealt  with  at  home,  and 
they  are  also  not  certain  that  the  capital  for  the  financing  of  new 
foreign  undertakings  would  readily  be  placed  at  their  disposal  in 
Q6nu&Dy« 

It  was  hoped  that  the  establishment  of  electrical  trustee  banks 
about  a year  ago  would  be  of  advantage  in  regard  to  employment 
in  the  electrical  industry,  but  they  have  hitherto  not  found  remu- 
nerative activity  owing  to  special  reasons.  In  order  to  provide  as 
wide  a public  as  possible  for  the  obligations  or  bonds  to  be  issued 
by  these  institutions,  endeavours  were  made  to  fund  the  obligations 
as  far  as  practicable.  But  in  this  way  the  limit  was  apparently 
exceeded  which  was  set  to  the  business  activity  of  these  under- 
takings in  reference  to  their  readiness  for  the  placing  of  orders.  It 
is  perhaps  possible  that  in  times  of  scarcity  of  money  at  high  rates, 
the  communes,  large  undertakings,  &c.,  will  agree  to  sanction  the  con- 
ditions now  put  forward  by  the  electrical  banks  for  the  advance  of 
money.  But  this  is  not  truein  periods  of  an  abundance  of  money  at 
low  offers,  as  in  these  cases  the  communes  will  procure  mo  ey 
more  easily  in  another  way.  As  a consequence,  the  electrical  bank*, 
so  long  as  their  statutes  have  the  present  form,  will  not  be  able  to 
reckon  upon  a more  extensive  activity  except  in  times  of  dear 
money,  although  it  is  an  open  question  whether  the  matter  of 
revising  the  statutes  will  not  be  taken  into  consideration  at  a given 
moment.  But  in  this  event,  the  funding  of  the  bank’s  obligations, 
and  the  obligations  themselves,  would  naturally  be  judged  other- 
wise than  hitherto.  If  it  is  relatively  easy  for  the  large  electrical 
companies  to  renounce  many  new  foreign  schemes,  the  reason  lies 
in  the  circumstance  that  not  unfavourable  experience  has  been 
gained  during  the  recent  deep  depression  in  reference  to  regular 
manufacturing  employment.  It  has  been  shown,  at  least  in  so  far 
as  quantity  and  value  of  the  new  regular  orders  come  into  con- 
sideration, that  the  degree  of  employment  was  latisfactory.  If 
this  has  been  the  case  in  unfavourable  years,  it  is  believed  with 
some  definiteness  that  the  firms  will  bs  able  to  count  upon  an 
increase  in  the  number  of  the  normal  orders  when  an  improvement 
in  the  general  situation  takes  place. 

The  second  article  of  tbe  Frankfort  newspaper,  which  deals  with 
price  competition  and  price  level,  refers  first  to  the  enormous 
expenditure  incurred  in  the  extensive  development  of  activity  in 
the  past  decade.  It  states  that  until  quite  recently  there  were, 
after  tbe  purification  brought  about  bv  the  crisis  at  the  turn  of  the 
century,  three  large  groups — the  A E.G.,  the  Siemens-Schuckert 
Woiks  and  the  Felten  & Guilleaume-Labmeyer  Works— which 
occupy  a commanding  position  in  the  industry.  In  addition  to 
these,  there  is  a large  number  of  independent  firms,  although  these 
are  only  of  less  relative  importance  for  the  aggregate  business, 
particularly  abroad.  Competition  between  the  large  firms  exists  in 
certain  departments,  but  in  others  arrangements  have  been  made  to 
obviate  it,  as,  for  instance,  in  the  incandescent  lamp  syndicate,  the 
cable  syndicate,  and  other  combinations.  The  bonds  between  the 
large  firms  were  so  intimate  as  to  lead  to  the  formation  of  the  so- 
called  secret  syndicate,  which  was  referred  to  at  length  in  the 
Electrical  Review  of  Otober30fh,  1908,  but  which  haB  under- 
gone a considerable  restriction  under  the  pressure  of  public 
criticism.  The  joint  working  of  the  large  firms  under  the  arrange- 
ments just  mentioned  referred  to  the  inland  market,  aud  it  also 
extended  to  foreign  business,  in  connection  with  which  both  joint 
transactions  and  joint  enterprises  were  undertaken.  Not  only  so, 
but  the  joint  establishment  of  an  electrical  bank  by  the  A.E.G.  and 
the  Siemens  group  affords  proof  that  the  antitheses  between  the 
large  undertakings  were  more  and  more  mitigated  and  partly 
removed. 

The  Struggle  for  Orders. 

If,  notwithstanding  these-  circumstances,  brisk  competition  has 
also  proceeded  between  the  firms  in  certain  branches,  this  was 
caused  by  the  diverging  interests  of  the  undertakings,  which  were 
constantly  striving  for  expansion  and  increase  of  power.  In 
addition,  the  activity  of  the  smaller  firms  came  into  consideration 
as  they  endeavoured  to  get  into  the  business,  and  were  compelled 
to  work  on  the  basis  of  relatively  low  prices.  It  is,  however, 
certain  that,  despite  all  the  competition  which  has  prevailed,  a 
race  for  orders  at  any  price  has  taken  place  recently  of  an  extent 
that  has  hitherto  seldom  been  observed,  and  which  is  not  solely  to 
be  explained  by  the  general  economic  depression.  During  the 
course  of  recent  time  a new  factor  has  appeared,  which  seems  to 
impart  a fresh  direction  to  tbe  development  of  the  industry,  as  the 
peculiar  event  is  manifested  that,  in  a period  of  far  advanced  con- 
centration and  organisation  of  trade  in  the  case  of  the  three  strong 
undertakings,  a new  enterprise  ha9,  not  without  success,  made 
exertions  to  place  itself  among  the  ranks  of  large  firms  in  regard 
to  all  branches.  This  is  the  Bergmann  Electricity  Works  Co  , 
which,  from  small  beginnings  and  a share  capital  of  £50,000  in 
1893,  has  developed  into  an  undertaking  with  a share  capital  of 
£1,050,000  and  an  obligation  loan  of  £5CO,C00,  and  has  hitherto 
yielded  the  highest  dividends  among  the  companies  in  Germany. 
The  Bergmann  Co.  was  for  some  time  outside  the  Glow  Lamp 
Syndicate,  but  finally  a friendly  arrangement  was  made  with  it; 
and  a similar  observation  applies  to  the  company  in  regard  to  the 
Cable  Makers’  Ss  ndicate,  which,  after  a brief  collapse,  was  renewed 
in  May,  1909,  after  prices  had  receded  to  30  per  cent,  below  the 
prime  costs. 

The  turbine  branch  also  brought  considerable  differences  to  light. 
At  the  end  of  1908,  the  13  or  14  companies  and  firms  who  comtruct 
turbines  met  in  conference  with  Ihe  object  of  restricting  competi- 
tion by  apportioning  the  production  among  themselves,  but  the 
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negotiations  failed  to  accomplish  the  object  in  view.  A very  severe 
contest  consequently  occurred,  and  there  is  now  a bitter  struggle 
for  the  orders  on  the  market.  The  general  price  fight  has  neces- 
sarily drawn  all  circles  of  the  electrical  industry  within  its  scope, 
the  only  manufactures  remaining  untouched  being  those  controlled 
by  syndicates.  Although  the  large  groups  which  are  well  equipped 
will  pass  through  the  struggle  the  best,  the  situation  is  unfavour- 
able for  the  undertakings  which  have  only  recently  extended  their 
organisation  or  are  only  now  bringing  it  to  completion.  The 
Frankfort  newspaper  considers  that  the  largest  firms  also  will 
finally  be  weakened  by  the  competitive  conditions  which  now 
prevail,  although  it  is  contended  that  they  should  not  diminish 
their  power  in  relation  to  foreign  competition  at  present.  Apart 
from  the  American  electrical  industry,  the  large  German  firms  are 
by  no  means  placed  on  a bed  of  roses  in  other  foreign  countries, 
especially  in  England.  The  British  industry  has  now  been  largely 
extended,  and,  in  its  endeavour  to  again  secure  the  home  trade,  the 
German  firms  find  that  they  are  compelled  to  do  business  on  much 
more  unfavourable  terms  than  hitherto  ; and  similar  circumstances 
could  be  proved  in  the  case  of  other  markets.  In  conclusion,  the 
newspaper  states  that  the  interests  of  the  community  will  not  be 
served  if  contests  are  conducted  which  would  result  in  the  sup- 
pression of  independent  undertakings  and  pave  the  way  towards 
the  constitution  of  a trust  in  the  manufacturing  industry. 


the  loss  be  w watts  per  pound  at  the  flux  density  employed, 
then — 

, v / w x weight  iron  in  lb.  \ 

(,,  + c,)=  (- jampere.. 

c„  = hysteresis  component  of  the  magnetising  current  fig.  8. 
cE  = eddy  current  ditto  ditto  ditto. 

The  current  corresponding  to  the  c2r  losses  is  at  once 
known,  and  is,  say,  cR. 

By  compounding  cL  with  (c„  + cE  + cIt)  at  right 
angles  (as  in  fig.  8)  the  true  magnetising  current  can  be 
read  off,  the  accuracy  of  the  method  being  only  limited  by 
the  accuracy  with  which  the  iron  employed  is  tested  and 
the  extent  to  which  the  iron  is  altered  in  properties  by 
being  built  up  into  the  core. 

These  notes  will  enable  the  magnetising  current  of  a 
transformer  to  be  calculated  in  any  particular  case,  and  the 
importance  of  this  current  has  been  already  explained.  The 
magnitude  of  the  no-load  current  varies  very  considerably 
with  the  capacity  of  the  transformer,  being  in  some  cases  aB 


METALLIC-FILAMENT  LAMP  TRANS- 
FORMERS. 

Considerations  Regarding  their  Technology  and 
Economics. 


By  L.  CROUCH. 


(Concluded  from  page  366.) 

“ No-Load  ” Losses. — The  calculation  of  the  “ no-load  ” 
current  of  an  auto-transformer  is  a very  important  operation 
in  its  design,  for  the  magnetising  current  is  practically  con- 
stant at  all  loads,  and  must  therefore,  for  efficiency,  be  a 
minimum.  Its  calculation  is  simple,  and  gives  results 
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agreeing  closely  with  subsequent  test  data.  The  most  im- 
portant function  introduced  is  the  reluctance  of  the  magnetic 
circuit,  and  to  determine  this,  experimental  data  must  be 
relied  upon. 

The  ideal  magnetising  cuirent  is  wattless,  since  all  the 
energy  stored  in  a magnetic  field  is,  theoretically,  restored 
on  the  collapse  of  that  field.  Denoting  this  current  by  eL, 
fig.  8,  il  may  be  calculated  from  the  equation  : — 


iv.  ill.  o*  u.  — — • a 

s/  2 p 4 7i  ’i’ 

1 . 15 

= .....  •'  ampeies, 

J 7b  p I 

where  R = maximum  induction  in  the  iroD, 
p = permeability  of  iron, 

L = length  of  iron  circnit, 

T = number  of  turns  in  transformer  winding. 

To  this  current  must  be  vectorially  added  the  current 
required  to  supply  the  watts  lost  by  eddy  currents,  hysteresis 
and  c2ii  in  the  iron  and  copper  respectively.  The  eddy 
and  hysteresis  losses  per  pound  of  iron  are  experimentally 
determined  at  various  induction  densities  (see  fig.  !)),  and  if 
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high  as  1-5  to  2 per  cent,  of  the  output  in  “ simple  ” trans- 
formers taking  up  to  30  amperes,  and  0-75  to  1-50  per  cent, 
in  cases  where  the  current  exceeds  30  amperes ; in  other 
instances  an  800-watt  simple  transformer  may  have  light 
losses  as  low  as  6 watts  on  a'  50-cycle  supply  and  4 watts 
on  a 100-cycle  circuit.  For  frequencies  much  below  50  ~ 
per  second,  a special  winding  is  necessary  on  auto-trans- 
formers. The  extent  to  which  no-load  losses  can  be  reduced 
by  the  use  of  good  iron  has  already  been  stated  to  be  about 
40  per  cent,  of  the  first-mentioned  percentages  above. 

Cost  of  Auto -Transformers. — The  success  of  any  such 
apparatus  as  the  present,  depending  on  the  ordinary  house- 
holder for  its  chief  sale,  must  vary  largely  with  the  price 
at  which  it  can  be  placed  on  the  retail  market.  Hence 
the  examination  of  the  prices  of  auto-traDsformers  and  the 
example  given  later  of  its  economic  value,  form  possibly  the 
most  important  section  of  this  article  from  the  point  of  view 
of  the  non-technical  reader. 

The  main  laws  governing  the  price  of  auto-transformers 
are  that  the  cost  rises — (1)  As  the  frequency  of  supply  falls; 
(2)  As  the  primary  voltage  rises,  the  ratio  of  transformation 
being  constant ; (3)  As  the  current  capacity  rises' — factors 
other  than  those  mentioned  being  assumed  to  remain 
constant  throughout.  The  variation  of  price  with  the  ratio 
of  transformation  is  dependent  on  the  make  considered, 
being  a direct  function  in  some  cases  and  an  inverse  function 
in  others.  The  prices  of  similar  transformers  by  various 
makers  agree  very  closely,  so  that  the  data  from  which  the 
above  deductions  are  drawn  and  the  curves  in  figs.  10-12, 
which  illustrate  them,  are  very  valuable  for  general  reference. 
The  current  capacities  referred  to  in  these  tables  and  curves 
are  the  maximum  currents  that  can  be  supplied  by  “ simple  ” 
auto-transformers  or  dealt  with  as  out-of-balance  currents  by 
“ balanced  ” transformers.  In  the  later  case,  the  total 
secondary  current  that  can  be  supplied  may  be  six  or  seven 
times  the  current  tabulated. 

On  increasing  the  frequency  from  40  ~ to  100  ~ per 
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second  the  price  of  a transformer  of  any  stated  output  falls  by 
from  15  to  20  per  cent,  (on  the  40  ~ cost).  Increasing 
the  primary  voltage  from  100  to  250  volts  raises  the  price  by 
from  45  to  60  per  cent.,  reckoned  on  the  lower  price,  while 


Fig.  10. 


increasing  the  current  capacity  of  a certain  type  from  5 amperes 
to  100  amperes  (i.e.,  in  the  ratio  1 : 20)  increases  the  cost 
from  £1  IBs.  to  £12  8s.  (i.e.,  in  the  ratio  1 : 7-5).  As  a 
guide  in  estimating,  the  curves  of  fig.  13  may  be  referred 


Fig.  11. 


to,  showing  the  cost  in  shillings  per  kilowatt  capacity  of 
transformers  for  various  ratios  of  transformation.  A primary 
pressure  of  200  volts  and  a frequency  of  50  cycles  per 
second  are  assumed.  For  other  conditions  of  supply  fig.  13 
must  be  used  in  conjunction  with  figs.  10-12.  The  humps 


Fig.  12. 


in  the  curves  of  fig.  13  are  due  to  the  necessity  of  making 
considerable  variations  in  design  if  the  current  capacity  is  to 
exceed  a certain  limit,  the  latter  depending  somewhat  on  the 
ratio  of  transformation,  as  shown  by  the  lateral  displace- 
ment of  the  humps.  This  results  in  a material  rise  in  the 
price  per  kilowatt  at  the  limiting  capacity,  but  the  normal 
course  of  the  curve  is  rapidly  returned  to  as  shown. 


Example  of  the  Economies  Attending  the  Use  of  Metallic - 
Filament  Lamps  and  Auto-Transformers .—The  following 
example,  based  on  a very  ordinary  installation  and  making 
assumptions  which  are  clearly  stated  in  order  that  the 
perfect  legitimacy  of  the  conclusions  arrived  at  mav  be 
indisputable,  will  serve  to  bring  home,  in  concrete  form, 
the  practical  application  and  effect  of  the  matter  already 
given. 

The  capital  and  running  costs  of  exactly  equivalent  carbon 
and  tungsten  lamps  are  compared.  The  capital  cost  is 
assumed  to  merely  cover  the  cost  of  lamps  and  of  the  auto- 
transformer in  the  case  of  metallic-filament  lamps.  This 
will  save  confusion  since,  with  the  exception  of  the  trans- 
former, the  cost  of  wiring  and  fitting  is  identical  in  the 
two  cases,  a simple  transformer  being  chosen  in  this 
case  to  make  the  conditions  as  favourable  as  possible  to 
the  carbon  lamps.  A typical  house  installation  of  18-16 
c.p.  lamps  and  six  8-c.P.  lamps,  or  their  equivalent,  is 
assumed,  and  the  running  hours  per  annum  are  assumed 


Fig.  13. 


to  be  equivalent  to  one  hour’s  burning  of  every  lamp  per 
day  (i.e.,  a total  of  365  hours  per  lamp  per  year).  This 
assumption  is  found  to  cover  the  case  of  an  ordinary 
household  very  closely.  The  life  of  a carbon  lamp  is 
assumed  as  1,000  hours,  and  of  a tungsten  lamp  as  1,500 
hours,  the  latter  figure  being,  if  anything,  low,  for  there  is 
no  longer  any  blackening  of  the  bulb,  and  the  filament  of 
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Fig.  14. 

a 25-volt  16-C.P.  lamp  is  very  robust.  The  respective 
efficiencies  assumed  are  3*5  and  T2  watts. per  candle-power, 
these  figures  being  also  quite  authentic.  4 he  transformer 
is  assumed  to  have  a full  load  efficiency  of  94-5  per  cent, 
and  the  no-load  current  (cL  fig.  8)  is  assumed  to  flow 
(23  x 365)  hours  per  annum  and  is  calculated  on  a 
basis  of  a no-load  loss  of  6 watts — again  a reliable  test 
figure.  Current  is  assumed  at  6d.,  4d.,  3d.,  2d.,  Id.  and 
Jjd.  per  n.T.u.  in  successive  cases,  and  the  total  costs  per 
annum  in  each  instance  are  tabulated  in  T able  1 1 , being 
calculated  as  shown  in  exlenso  in  Table  I,  where  also  the 
saving  if  the  transformer  be  cut  out  of  circuit  during 
all  but  the  lighting  hours  is  shown : in  the  other 

cases  the  transformer  is  assumed  to  be  permanently  in 
circuit. 
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The  results  of  Table  II  are  plotted  in  fig.  14,  and  from 
the  intersection  of  the  two  cost  curves  it  will  be  seen  that 
metallic-filament  lamps,  in  spite  of  their  higher  cost  per 
lamp  and  allowing  for  the  use  of  an  auto-transformer,  are 
more  economical  than  carbon  lamps  for  all  current  rates 


TABLE  I.— Capital  and  Rusnino  Costs  op  Carbon 
and  Metallic-Filament  Lamps. 

Carbon  Lamps 

Capital  costs.  Running  costs  per  annum 

24  lamps  at  10s.  per  5 % interest  on  capital  £C  1 0 

dozen  ...  ...  £10  0 Renewal  of  lamps 

(876  at  lOd.  each)  ...  0 7 4 

Current  at  4d.  per  b t.u.  7 3 1 


Total £7  11  5 

Metallic-Filament  Lamps. 


Capital  costs. 

18  16-c  p.,  25  volts, 
and  six  8-c.p.,  25 
volts  (tungsten 
lamps  at  2s.  3d.)...  £2  14  0 
400-watt  transformer 

(200/25  volts)  ...  1 10  0 

Total  ...  ...  £4  4 0 


Running  costs  per  annum. 

5 % interest  on  capital  £0  4 2 
5 83  renewals  ...  ...  0 13  1| 

Load  current  ...  ...  2 12  0 

"No-load”  current  ...  0 16  10 

Total £4  6 1J 

Saving  over  carbon 

lamps  £3  5 3| 

If  transformer  be  out 
off  during  day  : — 

Total  = 3 9 3| 

Saving  over  carbon 

lamps  4 2 

Saving  = 43  3 per  cent,  in  first 
case,  and  = 54-3  per  cent,  in 
second  case  (oncarbonlamp  bill). 


down  to  less  than  |d.  per  b.t.u.  Though  the  exact  figures 
above  refer  only  to  a particular  example,  the  latter  is 
thoroughly  representative  and  fully  explains  the  growing 
demand  for  auto-transformers.  That  these  are  playing  a 
most  important  part  in  the  economic  development  of  electric 
lighting  and  aiding  in  the  increasing  supremacy  of  elec- 
tricity over  gas  as  a lighting  agency  cannot  be  doubted. 


TABLE  II. — Total  Costs  of  Carbon  and  Metallic- 
Filament  Lamps  at  Various  Current  Rates. 


Carbon 
Cost  per  annu 
current  -----  8s. 
Current  cost 
per  annum 

lamps. 

m,  apart  from 
4d.  (Table  I). 
Total  cost 
per  annum. 

Electrical 
energy 
per  b.t.u. 

Metallio-fila 
Cost  per  annu 
current  = 17s 
Current  cost 
per  annum. 

ment  lamps, 
m,  apart  from 
3jd.  (Table  I). 
Total  cost 
per  annum. 

2,574d. 

2,674d. 

6d. 

l,239d. 

l,447d. 

l,717d. 

l,817d. 

4d. 

826d. 

l,034d. 

l,287d. 

l,387d. 

3d. 

620d. 

827d. 

858d. 

958d. 

2d. 

413d. 

621d. 

429d. 

529d. 

Id. 

207d. 

414d. 

322d. 

422d. 

Id. 

155d. 

363d. 

107d. 

207d. 

Id. 

52d. 

260d, 

There  is  little  improvement  possible  in  the  mechanical 
and  electrical  design  and  efficiency  of  auto-transformers,  as 
now  on  the  market,  but  much  remains  to  be  done  as  regards 
popularising  their  use  and  extending  the  general  knowledge 
of  their  properties  and  merits. 


Exhaust  Steam  Turbine  Plant  at  Itolckoxv, 

Vaughan's. — At.  the  annual  meeting  of  Bolckow,  Vaughan  & Co., 
Ltd.,  the  chairman  said  that  in  the  year’s  capital  expenditure  was 
included  the  installation  of  exbauBt  steam  turbo-blowing  and 
generating  plant  at  the  steel  works.  During  the  three  months  that 
the  exhaust  steam  plant  bad  been  running  completely  it  had  more 
than  come  up  to  their  expectations,  and  if,  after  further  trial  for 
some  monthp,  the  installation  gave  the  same  satisfactory  result,  they 
would  complete  the  installation  of  their  entire  steel  works.  The 
Miners’ Eight  llourB  Act  was  in  operation  in  their  ironstone  mines; 
but,  judging  from  the  Home  Secretary’s  quick  promise  to  introduce 
material  alterations,  he  thought  they  might  assume  that  the  miners 
did  not  find  it  as  satisfactory  in  practice  as  they  had  been  led  to 
expect.  At  their  collieries  the  measure  came  into  operation  on 
January  1st,  and  until  the  law  was  altered  the  measure  must 
produce  trouble  in  the  Durham  Collieries. 


STEAM,  AS  AND  OIL  ENGINE  BREAK- 
DOWNS IN  1908. 


The  introduction  to  the  annual  report  of  the  chief  engineer  of  the 
British  Engine,  Boiler  and  Electrical  Insurance  Co.,  Ltd.,  Mr.  M. 
Longridge,  M.Inst.C.E  , which  has  just  been  issued,  reminds  us  of 
a truth  too  often  forgotten — that  there  are  two  kinds  of  things 
men’s  eyes  and  minds  ignore : those  they  have  never  seen,  and 
those  which  are  always  in  front  of  their  noses.  The  author  cites 
this  as  justification  for  his  description  of  incidents  old  as  well  as 
new ; but  no  excuse  is  really  needed — not  only  do  the  inexperi- 
enced require  instruction  from  the  lessons  of  the  past,  but  even 
those  who  have  passed  through  the  mill  are  apt  to  forget  them  and 
may  well  profit  by  a revision. 

Noting  the  remarkable  uniformity  in  the  rate  of  increase  of  the 
number  of  steam  engines  and  internal-combustion  engines  insured, 
Mr.  Longridge  says  there  is  no  doubt  that  while  many  small 
steam  engines  have  bad  to  give  place  to  gas  engines,  the  latter 
in  turn  have  had  to  make  room  for  electromotors  ; but  for  these, 
the  increase  in  the  number  of  internal-combustion  engines  would 
have  been  greater.  Breakdowns  of  steam  and  gas  engines  take 
place  in  almost  identical  ratio — 1 in  9‘4  and  1 in  9 1 — gas  engine?, 
therefore,  making  a slightly  better  showing  than  steam.  The  parts 
most  liable  to  breakdown  are  shown  in  the  following  extracts  from 
the  tables : — 

Steam  Engines. 


Average 
for  previous 
24  years. 

1907. 

1908. 

Per  cent.  Per  cent. 

Per  cent. 

Valves  and  valve  gear  ... 

...  21-0 

28  0 

34'8  . 

Spur  gearing  

...  148 

10  2 

81 

Air-pump  motions  

...  10-4 

10 '2 

52 

Air-pump  buckets  and  valves  ... 

7*3 

4-0 

62 

Columns,  bed-plates,  &c. 

6'9 

7.7 

52 

Cylinders,  valve-chests  and  covers 

5-2 

7-2 

62 

Pistons  and  their  attachments... 

3’2 

5’6 

57 

Gas  and  Oil  Engines. 
Valves  and  valve  gear 32  5 

43  3 

31-3 

Cylinders  and  cylinder  ends  ... 

...  166 

135 

194 

Pistons  

...  117 

27 

4*8  - 

Connecting  rods  and  their  bolts 

...  11-2 

81 

108 

Main  shafts  

50 

47 

91 

Fly-wheels  and  driving  drums 

4-3 

47 

5-4 

No  other  item  exceeded  5 per  cent,  of  the  total.  The  breakdowns 
due  to  old  defects  or  deterioration  amounted  to  15  per  cent,  in  the 
case  of  steam  and  20  per  cent,  in  the  case  of  gas  and  oil  engines  ; 
weakness,  bad  design,  workmanship  or  material  accounted  for  31 
and  18  per  cent,  respectively,  and  negligence  for  25  and  27  per 
cent.,  the  remainder  being  due  to  accident  and  causes  unascer- 
tained. The  author  draws  attention  to  the  continually  increasing 
percentage  of  steam-engine  failures  due  to  breakage  of  valves  and 
valve-gear,  and  advocates  more  care  in  fitting,  The  reduction  of 
spur-gear  failures  is  ascribed  to  the  rapid  disappearance  of  such 
gearing  from  engine  rooms,  and  the  low  percentage  of  main  shaft 
breakages  to  the  limitation  of  the  unit  stress  to  8,000  lb.  by  the 
great  makers  of  steam  engines.  The  high  percentage  of  valve-gear 
failures  in  gas  engines  naturally  calls  for  comment ; the  cylinder 
breakages  were  largely  due  to  severe  froBts,  and  point  again  to  the 
extreme  importance  of  draining  the  jackets  of  standing  engines. 
No  reason  can  be  given  for  the  increased  breakages  of  crank- 
shafts. 

Amongst  the  examples  of  breakdown  cited  in  detail  by  Mr. 
Longridge  is  one  relating  to  the  use  of  superheated  steam  with 
slide  valves,  wear  of  half  an  inch  taking  place  in  two  months.  The 
company’s  experience  with  slide  valves  working  in  superheated 
steam  is  “ not  encouraging  ” ; Corliss  valves  are  preferred,  or,  still 
better,  for  the  highest  temperatures,  multiple-beat  drop  valves. 

Under  gas  engines,  the  author  discusses  at  considerable  length 
the  stresses  imposed  upon  crank  pins  and  shafts,  and  obtains 
formula?  for  their  diameters,  with  one  and  with  two  fly-wheels.  He 
recommends  a maximum  stress  of  9,000  lb.  per  sq.  in.  for  shafts 
with  two  bearings,  and  8,000  lb.  with  three  bearings ; the  maximum 
explosion  pressure  per  sq.  in.  is  given  as  about  450  lb.  for  large,  and 
400  lb.  for  small  engines,  with  town  gas,  and  50  lb.  less  with  pro- 
ducer gas. 

A case  is  cited  where  a gas  engine  was  wrecked  through  the 
failure  of  the  connecting-rod  bolts,  which,  as  so  frequently  happens, 
had  no  fillets  between  the  head  and  the  shank.  When  will 
designers  learn  that  a sharp  corner  is  the  commencement  of  a 
crack  ? 

Turning  to  electrical  machinery,  the  chief  engineer  reports  an 
increase  as  compared  with  1907  of  II ’4  per  cent,  in  insurances,  of 
10  7 per  cent,  in  breakdowns,  and  of  18  3 per  cent,  in  cost  of 
damage ; the  last  value  is  evidently  out  of  proportion,  and  is  due 
to  a rise  of  84'8  per  cent,  in  the  cost  of  damage  to  dynamos,  mainly 
owing  to  a few  expensive  breakdowns  of  large  generators.  Motors 
and  controller  breakdowns  have  increased  at  a lower  rate  than  the 
number  of  insurances.  The  ratios  of  breakdown  were  as  follows : — 
Generators,  d.c.,  1 in  13  7;  a.o.,  1 in  5 7 ; motors,  d.c.,  1 in  9 2 ; 
a.c.,  1 in  113  ; Btarters  and  controllers,  1 in  24. 

Most  of  the  failures,  as  might  be  expected,  occurred  in  connection 
with  rotating  parts  carrying  current;  armatures  and  rotors, 
dynamos,  30  per  cent,.,  motors,  36  per  cent. ; commutators  and  slip 
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lings  dynamos  40,  motors  26  per  cent. ; magnet  coils  and  stators 
accounted  for  11  per  cent,  (dynamos),  and  16  per  cent,  (motors). 

The  bulk  of  the  machines  insured  are  motors,  and  these  are 
further  classified : armatures  and  rotors  caused  38  per  cent,  (d  c.), 
and  21  per  cent,  (a.c.)  of  the  failures;  commutators  and  slip  rings, 

29  per  cent,  (d.c.),  and  2 per  cent,  (a.c.)  ; magnet  or  stator  coils, 

11  per  cent,  (d.c.),  and  53  per  cent.  (a.c.).  Dirt  and  neglect  were 
blamed  for  breakdowns  about  equally  with  age  and  deterioration, 
accounting  for  nearly  half  the  troubles  with  all  classes  of  electrical 
machinery;  bad  work  or  design  comes  next,  with  20  per  cent,  of 
the  dynamo  failures,  11  and  9 per  cent,  of  the  motor  and  controller 
failures  respectively.  One-third  of  the  failures  were  due  to  un- 
ascertained causes.  In  starting  switches  and  controllers,  the 
resistance  coils  accounted  for  half  the  breakdowns,  contacts  and 
switch  arms  for  10  per  cent.,  and  automatic  apparatus  for  13  per 
cent.,  the  remainder  being  in  connection  with  parts  not  carrying 

current.  , . . ... 

It  is  interesting  to  note,  in  the  data  relating  to  a.c.  motors,  that 
troubles  with  slip  rings  are  extremely  rare,  while  more  than  half 
the  failures  of  a.c.  motors  arise  in  the  stator  coils.  There  is  also  a 
considerable  proportion  of  failures  in  stationary  parts  not  carrying 
current,  snch  as  the  frames  and  bearings— 18  per  cent.,  as  compared 
with  7 per  cent,  in  the  case  of  d.c.  motors.  The  relative  reliability 
of  d c and  a.c.  armatures  or  rotors  may  be  gauged  from  the  figures 
given  above— 38  and  21  per  cent,  of  the  recorded  failures  respec- 
tively ; the  a.c.  rotor  hardly  shapes  so  well  as  it  is  supposed  to  do. 

Among  the  examples  of  breakdown  detailed  are  instances  of  pieces 
of  iron  being  drawn  into  the  machine,  where  they  naturally  make  for 
the  region  where  they  can  do  the  most  damage  between  armature 
and  pole-piece  ; a motor  driving  a centrifugal  pump  was  found  to 
be  exposed  to  a jet  of  water  from  a hole  in  the  pump  casing;  a 
drain  cock  was  opened  by  a touch  from  a belt,  emptying  the  oil  well 
of  a motor  and  causing  the  bearing  to  seize ; the  oil  well  of  a motor 
in  a brewery  was  found  so  full  of  dirt  that  the  ring  could  not 
revolve,  and  the  white  metal  in  the  bearing  melted  ; a motor  com- 
mutator was  turned  up  by  the  owners  and  set  to  work  again  with- 
out cleaning  the  copper  dust  out  of  the  mica  and  removing  burrs 
a typical  case,  leading  at  once  to  breakdown ; a rope— one  of  eight 
_lf  in.  in  diameter,  driving  a dynamo  by  a pulley  only  19  in.  in 
diameter,  broke  and  fouled  the  bearing,  dragging  the  entire  machine 
into  the  bottom  of  the  rope  race  6 ft.  below.  Carbon  dust  and  oil 
are  fruitful  causes  of  breakdown  ; it  is  most  difficult  to  prevent  the 
passage  of  oil  to  the  back  ends  of  commutators,  unless  the  latter 
are  pressed  on  the  shaft;  when  other  means  of  fixing  are  employed, 
the  old  device  of  caulking  a copper  ring  between  the  shaft  and  the 
front  end  of  the  quill  is  recommended.  Dust  generally  accumulates 
under  string  binders,  especially  the  bands  that  are  sometimes  put 
round  the  clamping  rings  at  the  ends  of  commutators.  Another 
common  difficulty  with  commutators  is  due  to  the  relative  motion 
between  commutators  and  armatures,  which  is  not  fully  prevented 
by  the  feathers,  set-screws,  and  so  on,  usually  employed;  the  core 
also  is  often  not  rigidly  held,  with  the  result  that  the  conductors 
break  ofi  between  the  commutator  and  the  armature,  or  the  insula- 
tion is  cut  through  by  the  edges  of  end-plates  or  winding  drums— 
which,  incredible  as  it  would  seem,  are  frequently  left  quite  sharp 
instead  of  being  well  rounded  off.  Core  plates  are  best  held  end- 
ways by  a ring  sprung  into  a groove  on  the  Bhaft,  as  nuts  are  apt 
to  slack  back.  Regarding  brush  gear,  Mr.  Longridge  remarks  that 
the  company  has  had  least  trouble,  perhaps,  with  brush  holders 
consisting  of  a plain  box  holding  a rectangular  block  of  carbon, 
with  a flexible  conductor  attached,  and  a spring  to  keep  the  carbon 
up  to  the  commutator  surface. 

The  bulk  of  the  breakdowns  are  due  to  oil,  dust  and  damp— 
especially  oil,  which,  when  it  once  gets  out  of  a bearing,  creeps  all 
over,  and  mixing  with  copper  or  carbon  dust,  produces  short 
circuits.  Imperfect  fitting,  keying  and  locking  of  spiders  and  core 
plates,  commutator  bushes,  &3.,  comes  next,  and  careless  winding 
and  fitting  of  magnet  coils  is  not  uncommon.  The  users  of  electrical 
machinery,  of  course,  themselves  have  much  to  answer  for.  The 
author  recommends  ball-bearings  for  motors,  with  regular  cleaning 
and  inspection. 

Under  the  head  of  boiler  insurance  and  inspection  there  are 
numerous  examples  of  badly  grooved  and  corroded  boilers  offered 
for  insurance— but  not  accepted.  One  curious  instance  is  cited 
where  the  flanges  of  a number  of  mild  steel  steam  pipes  were  found 
to  be  most  imperfectly  welded— hardly  attached  at  all,  in  fact ; 
they  had,  however,  been  at  work  for  five  years  before  one  of  them 
gave  way.  Of  the  land  boiler  explosions  reported  in  1908,  eight 
in  number,  none  were  in  electrical  works  ; there  were  seven  fatali- 
ties, due  to  these,  as  well  as  14  others  due  to  collapses  of  fireboxes 
and  flues  and  sundry  mishaps  on  land.  Only  two  deaths  took  place 
in  connection  with  boilers  insured. 

In  conclusion,  Mr.  Longridge  draws  attention  to  a fault  in  the 
design  of  vertical  air-pumps  applied  to  factory  engines,  the  con- 
denser being  water-sealed,  in  a case  observed  by  the  author,  with 
an  effective  head  of  no  less  than  50  in.,  with  the  result  that  a 
satisfactory  vacuum  could  not  be  obtained.  The  author  suggests 
modifications  in  the  design  which  would  avoid  the  trouble,  dis- 
pensing with  a foot-valve  and  greatly  improving  the  vacuum 
obtainable. 


Fatality —While  Leonard  F.  G.  Cone,  aged  19,  an 

electrical  engineer  of  Plumstead,  was  in  camp  at  Salisbury  he  was 
struck  on  the  nose  by  his  horse’s  nosdbag,  and  on  his  return  home  he 
died  in  Woolwich  Infirmary  from  meningitis.  Verdict,  Death 

from  misadventure.” 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


GERMANY  ( continued ). 


Marks  per 
100  kg. 


Steam  boilers  of  wrought-iron,  also  assembled  parts  of 

the  same,  provided  with  fittings  or  not  ... 

Boilers  with  more  than  10  similar  tubes  of  a diameter 
amounting  to  300  mm.  or  less,  clear  ; and  boilers  of 
all  kinds  of  non-malleable  cast-iron,  weighing 

5,000  kg.  or  less  per  piece  

Ditto,  weighing  more  than  5,000  kg.  per  piece 

Articles  of  coarse  lead  

Copper  rods,  sheets,  plate3  &c.  ... 

Copper  wire,  iron  wire  with  wire  of  copper  or  copper 
alloy  wound  round  it  or  plated  or  twisted  thereon 
Copper  wire  rope  and  cable,  neither  lacquered,  polished 
nor  nickelled  ... 

Coarse  wares  of  copper  and  of  cast  brass,  not  otherwise 

mentioned  ; tubes  and  pipes 

Wares,  other  than  coarse  wares,  of  copper  or  cast  brass  ; 

lacquered  or  polished  ; Bheet-copper  and  sheet-brass 
Copper,  tombac,  and  brass  wires,  vernurt,  coloured,  or 

nickelled,  not  being  “ ornamental  wares  ” 

Wares  of  copper  alloys  other  than  tombac  or  brass,  not 
being  “ ornamental  wares  ” : — 

Fine,  especially  all  polished,  nickelled,  coloured, 

lacquered,  or  vernier t wares 

Other  than  fine,  neither  polished,  nickelled,  coloured, 
lacquered,  nor  verniert ; metal  foil  ...  ...  ••• 

Steam  engines,  steam  turbines,  water-power  machinery 
(turbines,  water-wheels,  water -pressure  engines), 
combustion  or  explosion  motors,  combined  or  not 


5 


8 

6 

6 

12 

12 

15 

18 

30 

60 


60 

30 


with  dynamos  : — 

More  than  500  up  to  1,000  kg 

More  than  1,000  up  to  2,500  kg 

More  than  2,500  up  to  5,000  kg.  ... 

More  than  5,000  up  to  50,000  kg 

More  than  50,000  up  to  100,000  kg 

Dynamos,  electromotors,  continuous  - current  trans- 
formers, also  finished  armatures  and  commutators  ; 
converters  and  reactance  coils,  weighing : — 

500  kg.  or  less  

Over  500  and  up  to  3,000  kg 

Over  3,000  and  up  to  10,000  kg.  

Over  10,000  kg.  ... 

Machines  firmly  attached  to  dynamo-generators  or 
motors,  dutiable  as  machinery. 

Accumulators  and  electrodes  therefor : 

Combined  with  celluloid,  vulcanite,  &c 

Other  

Underground  electric  cables  encased  in  a protective 

cover  of  metal  sheet,  wire  or  the  like  

Telegraph  appliances,  telephones,  electrical  appliances 
for  surgical  and  dental  purposes,  galvanic  and  dry 

batteries  and  thermo-electric  couples  

Electric  appliances  for  illumination,  transmission  of 
power,  or  electrolysis  ; electric  measuring,  counting 
and  registering  apparatus  ; resistances  and  shunts  ; 
other  electrical  appliances  not  specially  mentioned, 
and  component  parts  of  such  articles,  weighing : — 
10  kg.  or  less ... 

More  than  10  kg.  and  up  to  25  kg. 

More  than  25  kg.  and  up  to  100  kg. 

More  than  100  kg.  and  up  to  500  kg 

More  than  500  kg.  and  up  to  1,000  kg 

More  than  1,000  kg.... 


11 

7-50 

6 

5 

4-50 


9 

6 

5 

4 


24 

6 

8 

60 


40 

30 

20 

8 

6 

4 


{To  be  continued .) 


A Hint  to  Electrical  Undertakers  — The  American 

Electrical  Record  quotes  an  unusual  use  to  which  electricity 
is  being  put  in  a New  York  church: — “As  a means  of  raising 
money  to  pay  off  a debt  this  church  useB  electric  lights  as 
memorials  to  the  dead  after  the  following  manner :— A 
huge  altar  electrolier  includes  name-plates  as  part  of  its 
winding  vine  decoration,  about  each  of  which  is  a cluster 
of  10  incandescent  lamps.  Subscribers  desiring  the  prayers  of  the 
congregation  for  their  dead  pay  81,000  for  each  light.  The  name  of 
the  deceased  is  then  inscribed  on  the  plate  above  the  cluster  of 
lights,  and  one  light  is  lit,  to  be  kept  burning  at  all  services.  The 
payment  of  each  successive  §1,000  means  the  lighting  of  another 
light,  the  maximum  amount  being  §10,000  for  each  name.  Eighteen 
of  the  name-plates  have  already  been  subscribed  for  and  30  lights 
purchased.  The  memorial  is  so  constructed  that  itcan  be  lengthened 
and  enlarged  almost  endlessly,  and  the  pastor  of  the  church  is 
reported  to  be  looking  forward  to  the  day  when  it  will  reach  the 
high  vaulted  ceiling  and  start  twining  its  way  along  the  sides  of  the 
chancel.”  This  suggests  a field  of  wonderful  possibilities  I 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  cxpresBly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


19,329.  “ Appliance  whereby  the  blind  can  detect  and  trace  jiencil  writing  by 
means  of  an  electrically  rung  bell  or  gong.”  A.  M.  Cox.  August  23rd. 

19,359.  “Improvements  in  and  relating  to  electric  safety  lamps  for  use  in 
mines  or  other  like  places."  J.  G.  Patterson.  August  23rd. 

19,387.  “ Improvements  in  arc  lamps."  S.  C.  Mount  and  Beck  Flame  Lamp 
Co.,  Ltd.  August  23rd. 

19.392.  “ Improvements  in  or  relating  to  dynamo-electric  machines.”  B.  G. 
Lajvime.  (Date  applied  for  under  Sec.  91  of  the  Act,  October  7th,  1908,  being 
date  of  application  in  United  States.)  August  23rd.  (Complete.) 

19.393.  “ Improvements  inorrelating  to  dynamo-electric  machines."  F.  W.  Le 
Tall.  (Westinghouse  Electric  and  Manufacturing  Co.,  United  States.) 
August  23rd.  (Complete.) 

19,391.  "Improvements  relating  to  dynamo-electric  machines.”  F.  R. 
Kunkel,  (Date  applied  for  under  Sec.  91  of  the  Act,  September  8th,  1908,  baing 
date  of  application  in  United  States.)  August  23rd.  (Complete.) 

19,397.  “ Improvements  in  submarine  oable  telegraphy.”  W.  Judd. 
August  24th. 

19,424.  "Improvements  in  electric  lighting  devices  for  life-buoys.”  J.  F. 
Trentmann.  August  24th.  (Complete.) 

19,434.  “ Improvements  in  eleJtrical  detectors  or  contact-makers  for  use 

in  connection  with  railway  switch  points  and  the  like.”  E.  C.  Irving.  August 
21th. 

19.465.  " Device  for  varying  the  intensity  of  light  of  electric  lamps.”  A. 
de  Stefano.  (Date  applied  for  under  Sec.  91  of  the  Aot,  August  26th,  1908, 
being  date  of  application  in  Italy.)  August  24th.  (Complete.) 

19.466.  “Improvement  in  electric  furnaces  for  the  treatment  of  gases  by 
means  of  flame  arcs.”  Salpetersaure  Industrie-Gesellschait  G.m.b.H. 
(Date  applied  for  under  Sec.  91  of  the  Act,  August  25th,  1908,  being  date  of 
application  in  Germany.)  August  24th.  (Complete.) 

19,475.  " Improvements  relating  to  magneto-electric  machines  to  be  used 
for  medical  purposes.”  T.  Morris.  August  25th. 

19,496.  “ Improvements  in  or  relating  to  driving  mechanism  for  use  with 
electric  motors.”  W.  G.  Mambridge.  August  25th. 

19,516.  " Process  and  apparatus  for  electro-mechanical  transmission  to  a 
distance  of  half-tone  illustrations,  portrait  and  other  photographs,  engravings, 
manuscripts,  typograms,  and  the  like."  H.  Carbonelle.  (Application  for 
Patent  of  Addition  to  No.  5,187,  1907.)  August  26th. 

19,527.  " Improvements  in  or  relating  to  the  transmission  of  power  by 

means  of  magnetisable  pulleys,  bands,  and  the  like."  A.  Hugcenin.  (Date 
applied  for  under  Bee.  91  of  the  Act,  August  25th,  1908,  being  date  of  application 
in  Germany.)  August  25th.  (Complete.) 

19,565.  “ Improvements  in  or  relating  to  electro-magnetic  switches.”  W.  H. . 
Powell.  August  26th. 

19.599.  " Improvements  in  or  relating  to  means  for  cooling  the  rotor-windiDgs 
of  dynamo-electrical  machinery.”  Siemens  Bros.  Dynamo  Works,  Ltd. 
(Siemens  Schuckertwerke  G m.b.H.,  Germany.)  August  2(ith.  (Complete.) 

19.600.  " Improvements  in  methods  of  charging  and  discharging  eleotric 
accumulators  or  secondary  batteries.”  A.  M.  Taylor.  August  26th. 

19,603.  "Improvements  in  apparatus  for  electric  telegraphs.”  Siemens 
Bros.  & Co.,  Ltd.,  and  G.  S.  Grimston,  August  26th,  (Complete.) 

19,615.  "Improvements  in  alternating-current  motors.”  A.  H.  Midgle'.  and 
C.  A.  Vandervell.  August  26th. 


19,637.  “Improvements  in  and  relating  to  starting  switches  for  electric 
motors.”  A.  D.  Smith.  August  27th. 

19,660.  “New  or  improved  coin-freed  apparatus  for  supplying  or  measuring 
a current  of  electricity.”  J.  A.  Farrand.  August  27th.  (Complete.) 

19,662.  “ Improvements  in  spring  switches  for  electrically  setting  railway 
points  and  signals.”  Siemens  Bros.  & Co.,  Ltd.  (Siemens  & Halske  Akt.-Ges  . 
Germany.)  August  27th.  (Complete.) 

19,684.  “Improvements  in  electric  signalling  apparatus.”  Siemens  Bros, 
and  Co.,  Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  August  27th. 
(Complete.) 


19.718.  " Improvements  in  shades  for  electric  glow  lamps.”  G.  Davis  and 
H.  J.  Simpson.  August  28th. 

19.719.  " Improvements  in  casings  and  coverings  for  eleotric  oircuits.”  E W 
Lancaster.  August  28th, 


19,732.  " Improved  tumbler  switch  for  electrical  currents.”  A.  E Watkins 
August  28th. 

19,747.  " Electric  safety  switch.”  W.  J.  Brooks.  August  28th. 

19,757.  " Varicolour  rcllecting  air-worked  aro  light  advertising  sign.”  F.  J 
Torode.  August  28th. 

“ Improvcd  construction  of  electric  are  lamp.”  C.  I’arsons  and 
W.  G.  Hunt.  August  28th. 


PUBLISHED  SPECIFICATIONS. 


Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  322,  High  Holborn,  W.O.,  and  at  Liver- 
pool  and  Bradford  ; price,  post  froo,  9d.  (in  stamps). 
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oi.  of  Mechanism  fi 


Elei 


(Mate  up 
Applicath 

rmc  Oai 

nilCALLY 


Eli 

F.li 


ptiom  a Distance.  G.  C.  Lolmy.  14,420.  July  8th. 
pn<  I for  under  Intel  national  Convention,  September  20th*  1907 
on  for  Patent  of  Addition  to  No.  14,396/08.1 

■anic  Batteries.  G.  8cliauU.  14,609.  July  9th. 

Blocking  a Binolk-Link  Railway.  Siemens  Bros.  & Co. 
lfalske  Akt.-Ges.)  14,781.  July  lltli. 

<i>  Apparatus  for  Compounding  Alteunatino-Ciirkent  Gf.ni: 

* *lr‘  Juner,  14,897.  July  14th.  (Date  applied  for  under  Inter- 
invention,  July  15tli,  1907.) 

i i ' Uitf.ii  operating  Attachment  for  Mksbaoe  Transmission. 
■and.  16,791.  August  10th. 


16,997. 


it  Jointino.  T,  O.llann.  16,863.  August  lltli. 

i me  Machines.  British  Thomson-Houston  Co.  am 
August  12th. 


I Ignition  De 


A.  S.  Posta 


17.159.  August  14tl 


Magnetic  Brakes  for  Tramway  and  other  Vehicles.  R.  Shears.  17  211 
August  15th. 

Protective  Devices  for  Electrical"  Installations.  British  Thomson- 
Houston  Co.  and  E.  B.  Wedmore.  17,899. 

Starting  Switches  for  Electric  Motors.  G.  H.  Garside.  18,965.  Sep- 
tember 10  th. 

Protective  Devices  for  Alternating  Electric  Current  Systems.  British 
Thomson-Houston  Co.  and  E.  B.  Wedmore.'  20,498.  September  29th. 

Trolley  Poles  for  Trams  and  like  Electrically-driven  Vehicles.  S.  Brvan 
20,675.  September  30th. 

Defolarisers  for  Electric  Batteries.  G.  Schauli,  24,355.  November  12th. 
(Date  applied  for  under  Rule  13,  July  9th,  1908.) 

Depolarizer  FOR  Electric  Batteries.  G.  Scliauli.  24,856.  November  12th 
(Date  applied  for  under  Rule  13,  July  9th,  19C8.) 

Automatic  Switching  or  Controlling  Apparatus  for  the  Distribution  of 
Electricity.  E.  G.  Bryant  and  R.  A.  Pearson.  26,134.  November  23rd. 


1909. 

Apparatus  for  Controlling  Electric  Motors.  H.E.  Dey.  759.  January  12th. 

Control  of  the  Current  and  Voltage  in  Dynamo-Electric  Machines 
Siemens  Bros.  Dynamo  Works.  (Siemens  Sohuckertwerke-Ges.)  1 509 
January  21st. 

Regarding  Mechanism  for  Electric-Motor  Starting  Switches,  Valves  and 
like  Apparatus.  Siemens  Bros.  Dynamo  Works  and  B.  G.  Pavne  4 317 
February  22nd,  ’ 

Automatic  Regulators  for  Electric  Circuits.  British  Thomson-Houston  Co 
(General  Electric  Co.)  4,882.  February  27th.  (Application  for  Patent  oi 
Addition  to  No.  5,037/07.) 

Alternating  Electric-Current  Machines.  R.  Moser.  6.103.  March  13th 
(Date  applied  for  under  International  Convention,  March  14th,  1908.) 

Electric  Wire  Supports.  C.  C.  Gould.  7,610.  March  30th. 

Arrangement  of  Thermo-Piles.  B.  von  Wysocki.  11,230.  May  12th. 


Electrical  Fatality. — On  the  1st  inst.  an  inquest  was 

held  at  Ramsbottom,  Lancs.,  by  Mr.  Barlow,  Deputy  Coroner,  on 
the  body  of  John  W.  Garner,  5,  Hulme  Terrace,  Ainsworth,  who 
met  his  death  at  the  electric  sub-station  of  Messrs.  Turnbull  and 
Stockdale’s  works,  Stubbing.  Mr.  R.  C.  Leslie  and  Mr.  C.  D.  Taite 
represented  the  Lancs.  Electric  Power  Co.  It  was  stated  that  the 
deceased  was  an  electrician’s  labourer  in  the  employ  of  the  Lancs. 
Electric  Power  Co.,  and  that  he  had  followed  the  occupation  for 
three  years.  Dr.  R.  Crompton  said  he  found  the  deceased  lying 
on  the  ground  outside  the  sub-station  door,  which  is  entered  from 
the  bleach  works  yard.  He  had  since  made  a post-mortem  examina- 
tion, and  found  that  there  was  a small  wound  on  the  bottom  of 
the  right  hand  between  the  roots  of  the  middle  and  ring  fingers. 
This  was  burned  around  and  was  sufficiently  large  to  admit  the 
point  of  a pencil.  It  was  J in.  deep.  There  were  also  blisters  at 
the  roots  of  the  fingers,  and  the  skin  was  scarred  at  the  back  of 
the  hand,  the  wrist  and  arm  scorched  to  the  elbow  and  the 
hair  burned  oil.  The  left  hand  was  scorched  to  the  elbow,  and  the 
face  was  discoloured  on  the  left  side,  and  the  moustache  singed. 
On  the  right  side  between  the  shoulder  blade  and  the  spine 
was  a scorched  puncture  of  flesh  corresponding  with  the 
holes  in  the  garments,  and  in  his  opinion  death  was  due 
to  electrical  shock  as  a result  of  the  current  striking 
the  right  hand  of  the  deceased.  David  Ferguson,  an  assistant 
erector,  said  the  deceased  was  a careful  man.  Witness  was  engaged 
erecting  a transformer  on  the  wall  of  the  sub-station.  Deceased 
had  just  gone  out  of  the  door,  and  there  was  a Hash  and  report,  and 
he  then  found  deceased  lyiDg  in  front  of  the  transformer.  He  was 
bleeding  from  the  mouth.  He  thought  deceased  must  have 
stumbled  on  to  the  live  contacts.  The  switches  were  6 ft.  4 in. 
from  the  ground,  and  there  was  a temporary  platform  2 ft.  10  in. 
high.  Mr.  Taite  said  they  were  under  the  impression  that  the 
deceased  attempted  to  climb  the  platform,  and  stumbled  and  put 
out  his  hands  to  save  himself.  The  voltage  that  came  into  the  sub- 
station was  10,000.  They  were  instructed  that  the  charged  metal 
on  the  top  of  the  yellow  (board  was  dangerous.  There  was  no 
screen,  and  there  were  no  rubber  gloves  or  boots  provided,  though 
there  was  a rubber  mat  under  the  switchboard.  J.  Millar,  elec- 
trical erector  in  charge  of  the  job,  said  that  deceased  had  instruc- 
tions to  enter  the  station  only  on  the  low-tension  side  of  the  trans- 
former. He  did  not  think  it  necessary  to  have  a screen  in  front  of 
the  switchboard,  and  there  would  have  been  great  danger  to 
anyone  putting  such  a screen  up.  He  had  individually  cautioned 
the  deceased.  The  jury  returned  a verdict  that  the  deceased 
accidentally  came  to  his  death  by  electric  shock,  and  sympathy  was 
expressed  with  the  deceased’s  relatives. 

Ituhhcr  Coagulant. — It  is  reported  that  Mr.  0.  A. 
Elias,  E.C.S.,  has  discovered  a chemical  reagent  which  effectually 
and  quickly  coagulates  rubber  latex,  without  injury  to  the  resulting 
product;  coagulation  hasalways  been  one  of  the  most  troublesome 
and  difficult  processes  in  the  preparation  of  raw  rubber,  and  the 
new  method,  if  found  satisfactory,  will  be  heartily  welcomed  by 
rubber  collectors  and  manufacturers. 

British  Association. — The  Times  Winnipeg  corres- 
pondent reports  that  nearly  200  members  of  the  British  Association 
left  Winnipeg  on  the  evening  of  the  2nd  inst.  for  a western  trip 
over  the  Canadian  Pacific  Railway.  They  will  be  back  in  Winnipeg 
on  13th  inst.  ready  for  the  return  home. 
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DURHAM  MINERS  AND  ELECTRICITY. 


At  a Council  meeting  of  the  Durham  Miners’  Association,  held  at 
Durham  City,  on  September  4th,  a resolution  was  considered  with 
regard  to  electricity  in  mines,  and  containing  a request  that  electric 
machinery  and  cables  be  taken  ont  of  the  pits,  as  they  were  con- 
sidered a source  of  great  danger.  It  was  explained  that  a S sleet 
Committee  had  been  appointed  by  the  Government  to  go  into  the 
matter,  and  that  the  owners  would  not  object  to  a meeting  on  the 
question,  and  in  view  of  this  explanation  the  resolution  was  with- 
drawn. 

This  is  the  outcome  of  the  remarks  upon  the  lamentable 
disaster  at  the  West  Stanley  Colliery,  contained  in  the  last 
annual  report  of  Mr.  Wilson,  M.P.,  Secretary  of  the 
Durham  Miners’  Association,  to  which  full  reference 
was  made  in  the  Electrical  Review  for  May  21st, 
1909.  Mr.  Wilson  therein  stated  that  it  was  his  own 
opinion  that  this  explosion  was  caused  by  electricity, 
and  in  spite  of  the  coroner’s  jury’s  verdict  and  the  report 
of  H.M.  Inspectors  of  Mines,  who  both  stated  that  the 
cause  was  not  ascertained,  there  is  a general  opinion  in  the 
North  of  England  that  electricity  was  the  secondary  cause  of 
the  explosion,  if  not  the  primary.  In  view  of  such  a general 
impression,  it  is  useless  to  mince  matters,  and  it  will  be 
better  at  once  to  admit  the  possibility  and  face  the  question 
boldly.  One  thing  is  certain,  had  it  not  been  for  the  West 
Stanley  explosion  the  above  resolution  of  the  Darham 
miners  would  never  have  been  moved. 

It  may  be  of  interest,  therefore,  to  consider  the  question 
of  electricity  in  mines  from  a miner’s  point  of  view.  By 
miner,  we  mean  the  coal-hewer,  who  forms  the  majority  of 
those  employed  in  a coal  mine  as  well  as  of  the  members  of 
the  Association  ; and  he  is  absolutely  ignorant  of  electricity 
or  its  working.  His  occupation  is  to  get  the  coal  down  and 
fill  it  into  tubs  or  wagons,  which  are  then  taken  from  the 
working  place  or  “ face  ” by  the  “ putter  ’’—who  may  be 
looked  upon  as  the  hewer’s  assistant — to  a point,  commonly 
termed  a “ flat,”  from  whence  they  are  removed  by  horse  or 
mechanical  haulage.  Under  these  circumstances  electricity 
in  any  shape  or  form  does  not  enter  into  any  phase  of  his 
work.  He  is  paid  by  results,  usually  “ per  ton,”  the  hewing 
price  being  controlled  mainly  by  a fixed  “ county  average 
wage.  In  Scotland  this  is  now  a “ minimum  wage.” 

The  work  of  “hewing”  is  arduous,  especially  in  thin 
seams,  and,  provided  he  gets  no  less  wage  than  he  can  now 
earn,  he  has  no  objection  whatever  to  having  this  part  of 
the  work  done  by  machinery.  The  present-day  miner,  in 
fact,  has  a very  great  objection  to  hewing  proper ; this  is 
evidenced  by  the  stringent  regulations  that  some  colliery 
managers  have  been  obliged  to  issue,  owing  to  the  men 
blasting  down  the  coal  without  first  “ kirving,  a condition 
known  by  the  term  “ shooting  fast.”  With  mechanical  coal- 
cutting this  arduous  part  of  his  work  is  done  for  him,  and 
he  has  then  only  to  get  the  coal  down,  either  by  “ blasting,” 
“ hewing  off,”  or  “ wedging,”  and  fill  the  loose  coal  into 
tubs.  Hence  he  rather  welcomes  than  otherwise  the  intro- 
duction of  coal-cutting  machinery,  and  though  his  price 
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per  ton  may  be  reduced,  he  is  enabled  to  fill  more  tons,  but 
in  many  cases  this  price  is  not  low  enough  to  allow  any 
margin  of  profit  to  the  owners  on  the  capital  expenditure 
required  to  install  the  machines. 

Why,  then,  should  he  request  that  electricity  be  taken 
out  of  mines,  which  would  be  nothing  more  or  less  than  a 
serious  calamity  ? Simply  because  this  cheapest  of  all  systems 
of  power  transmission  has  been  so  misused,  ill-understood, 
and  so  badly  installed,  that  he  has  become  afraid  of  it. 
Afraid!  There  is  no  other  word  to  describe  his  objection 
to  electricity.  So  many  fatal  accidents  have  occurred,  due 
to  the  victim  unsuspiciously  coming  in  contact  with  some 
“ live  ” part  of  a circuit,  when,  without  any  warning, 
he  is  struck  down,  apparently  by  some  invisible  force 
which  cannot  by  any  means  be  controlled.  Men 
have  been  fatally  injured,  and  although  experts  (?) 
have  been  called  in  to  make  examinations  and  tests,  no  fault 
has  been  found  in  any  part  of  the  machine  or  circuit.  In  view 
of  such  a state  of  things  as  this,  the  miner  thinks  that  if  the 
technical  experts  cannot  control  or  explain  this  “ electricity,” 
he  himself  will  have  none  of  it.  And  now  that  the  fear  has 
got  abroad  that  electricity  may  cause  a serious  explosion  in  a 
fiery  mine,  he  asks,  and  we  may  say  from  his  point  of  view 
justly  asks,  that  it  be  taken  out  of  the  pit  altogether.  It 
is  not  electricity  as  an  agent  for  the  transmission  of  power 
that  he  objects  to,  but  the  unexplainable  mystery  attaching 
to  many  of  the  accidents  caused  by  it.  If  a winding  rope 
breaks,  although  lives  may  be  lost,  the  reason  why  it  broke 
can  be  ascertained.  If  a “ blown-out  shot  ” or  a “ broken 
safety  lamp  ” causes  an  explosion,  the  cause  may  be  ascer- 
tained, and  precautions  taken  to  prevent  similar  occurrences. 
But  when  a man  simply  touches,  accidentally  or  otherwise,  a 
piece  of  bare  metal,  and  is  at  once  fatally  struck  down,  and 
when  engineers  and  inspectors  can  trace  no  cause , is  it  any 
wonder  that  his  uneducated  mind  is  afraid  to  have  it  any- 
where near  him  ? 

What,  then,  is  to  be  done  ? The  answer  is  simple  : first, 
stop  cheese-paring,  and  accepting  the  lowest  tender ; 
secondly,  put  the  installations  in  charge  of  “ certificated 
and  qualified  ” engineers  and  make  them  absolutely  responsible 
to  the  law — not  the  colliery  manager  ; and  thirdly,  appoint 
competent  mines  electrical  inspectors  to  see  that  they  (the 
engineers)  are  fulfilling  their  duties  and  that  the  plant  is  safely 
installed  and  operated.  But  such  inspectors  will  have  to 
visit  the  colliery  ; go  below  ground  ; make  insulation  tests, 
and  give  instructions  for  alterations  or  make  recommenda- 
tions, if  necessary.  A single  inspector  for  the  British  Isles  is 
absurdly  inadequate.  We  have  no  desire  to  be  accused  of  a 
leaning  towards  increasing  the  number  of  Government  officials ; 
the  mining  industry  is  already  heavily  handicapped  by  Govern- 
ment Regulations,  but  some  of  these  Regulations  are  bad, 
and  especially  those  relating  to  the  certificated  colliery 
manager.  Alter  this,  and  prepare  rules  for  the  installation  und 
use  of  electricity  in  mines,  based  upon  intelligent  knowledge 
of  the  conditions  and  actual  practical  experience. 

We  have  hundreds  of  miles  of  tramways  and  railways  all 
worked  by  electricity,  carrying  hundreds  of  millions  of 
passengers  annually,  yet  how  often  do  we  hear  of  fatal 
accidents  to  the  men  operating  these  ? They  are  very  few 
indeed,  compared  to  accidents  in  coal  mines.  Yet  it  is  the 
same  electricity  1 But  it  is  installed  and  operated  by  men 
who  know  what  they  are  about.  Every  detail  is  carefully 
thought  out  and  considered  in  all  its  phases  by  trained 
engineers  who  are  alive  to  their  responsibilities. 


There  is  nothing  wrong,  or  even  mysterious  or  dangerous, 
in  the  application  of  electricity  even  in  fiery  coal  mines,  if 
only  reasonable  precautions  are  taken,  seasoned  with  a 
modicum  of  common  sense.  At  present,  there  is  too  much 
“ cutting,”  dependence  upon  contractors,  and  a too-prevalent 
“ that  is  good  enough  ” sort  of  spirit,  to  make  electricity  in 
mines  safe  and  efficient.  Remedy  these  failings  upon  the  lines 
we  have  over  and  over  again  suggested  in  these  columns,  and 
we  shall  hear  no  more  of  such  resolutions  as  that  noted  at  the 
head  of  this  article. 

In  conclusion,  if  we  might  venture  to  offer  a suggestion  to 
the  Select  Committee,  it  would  be  that  they  should  examine 
colliery  engineers  and  electricians  who  have  to  install  the  plant 
and  keep  it  running — men  who  are  constantly  in  the  pit,  and 
who  have  acquired  practical  experience  and  a knowledge 
of  the  difficulties  to  be  met  and  guarded  against.  Ask 
them  also  who  ought  to  be  responsible  ; and  whether  they 
have  any  voice  in  the  selection  of  the  plant.  We  have  no 
doubt  that  some  interesting  and  useful  information  would  be 
forthcoming — if  the  witnesses  were  independent,  and  not 
primed,  or  under  any  fear  of  losing  their  job. 


An  interesting  set  of  experiments  was 

Short-Circuit  recently  carried  out  on  the  German  State 
Tests  on  a experimental  railway  at  Oranienburg,  and 
Swar  is  reported  in  the  E.T.Z.  This  line  is  a 
single-phase  one,  with  the  overhead  wire 
supplied  at  6,000  volts,  25  cycles.  The  object  of  the  tests 
was,  more  especially,  to  investigate  the  effect  of  a break  in  the 
overhead  wire. 

The  tests  were  carried  out  during  damp  weather.  A wire 
was  hung  with  one  end  over  the  overhead  line,  whilst  the  other 
end  was  moved  in  turn  to  various  positions  on  the  roof  and 
sides  of  a passenger  car.  As  soon  as  the  switch  was 
closed  a short-circuit  occurred  immediately  in  most  cases, 
although  sometimes  a second  or  two  elapsed  before  a suffi- 
cient current  passed  to  open  the  maximum  cut-out  at  the 
station.  This  cut-out  was  set  for  800  k.v.a. 

When  the  short-circuit  was  moderated  by  the  introduction 
of  a water  resistance  sufficient  to  prevent  the  cut-out  from 
operating,  the  point  where  the  current  was  passing  would 
gradually  heat  up  and  finally  become  ignited. 

In  some  cases  the  carriage  covering  possessed  sufficient 
resistance  to  prevent  much  current  passing,  but  only  in  a 
single  case  was  a position  found  where  a partial  short- 
circuit  resulted,  which,  whilst  failing  to  operate  the  cut-out, 
might  have  given  rise  to  a fire.  Usually,  when  the  wire 
was  lying  on  the  roof  without  causing  a short-circuit,  a 
slight  movement  of  the  carriage  would  bring  about  a dead 
short-circuit.  This  would  usually  occur  at  the  ventilators  of 
the  gas  lamps,  as  these  were  in  good  metallic  connection 
with  the  frame. 

The  experiments  were  varied  by  allowing  the  live  wire  to 
hang  down  and  moving  the  carriage  up  against  it.  In  this 
ease  the  wire  usually  first  came  into  contact  with  a plain 
wood  projection,  and  yet  a short-circuit  occurred  almost 
immediately  in  every  case,  owing  to  the  dampness  of  the 
wood. 

It  was  generally  possible  to  follow  the  path  of  the 
current  by  eye  as  it  passed  along  from  the  metal  sheeting 
to  the  under-truck,  jumping  any  gaps  in  its  way. 

The  inside  of  the  carriage  also  was  tested  by  means  of  an 
electrostatic  voltmeter,  whilst  the  live  wire  was  lying 
on  the  roof  without  producing  a short  circuit.  No  appre- 
ciable voltage  could  be  discovered  anywhere,  even  when  the 
metal  lamp  support  in  the  roof  was  touched. 

On  the  whole,  the  experiments  indicate  that  little  damage 
is  likely  to  result  from  a falling  live  wire,  even  in  the 
absence  of  special  earthing  arrangements  on  the  carriage  roof. 
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electric  power  in  the  works  of 

MESSRS.  ARMSTRONG.  WHITWORTH  & CO., 
LTD.,  MANCHESTER. 


(Concluded  Jrom  page  407.) 

Ant  attempt  at  a complete  summary  of  the  purposes  to 
which  electric  power  is  applied  in  the  works  of  Messrs. 
Armstrong,  Whitworth  & Co.,  would  be  as  futile  as  it 
would  be  bewildering,  and  we  must,  therefore,  content  our- 
selves with  a description  of  a few  of  the  more  unusual  and 
startling  applications  of  electric  power  which  have  been 
effected.  The  older  works  at  Whitworth  Street  are  devoted 
principally,  though  not  entirely,  to  steel  manufacture,  to  the 
production  of  armoured  plate  in  its  various  sizes  and  appli- 
cations and  the  production  of  heavy  gun  armaments  for 
military  and  naval  purposes.  Perhaps  one  of  the  most 
interesting  applications  of  electric  power  is  to  be  found  in 
the  armour  plate  erecting  shop.  It  must  be  understood  that 
after  armour-plate  has  been  treated  by  the  various  pro- 
cesses, the  face  of  the  plate  is  so  extremely  hard  as  to  make 
ordinary  drilling  or  other  machining  impossible,  but  when  it 
is  required  to  drill  a bolt  or  other  small  hole,  the  hard  face 
may  be  softened  in  small  patches,  but  a little  larger 
than  the  finished  hole.  For  this  purpose  in  the 
armour-plate  department,  an  electric  plate  softening  process 
has  been  introduced,  by  means  of  which  it  is  possible  so  to 
soften  the  plate ‘that  holes  as  small  as  | in.  in  diameter 
can  be  drilled  into  the  metal,  this  softening  being  so  local 
that  after  drilling  has  been  completed  it  is  found  that  the 
edges  of  the  holes  are  as  hard  as  the  rest  of  the  plate.  The 
electric  softening  plant  consists  of  a continuous-current  motor 
driving  a single-phase  alternator  of  40-kw.  capacity.  The 
alternator  is  provided  with  a variable  field,  and  this  with  the 
shunt  regulation  of  the  motor  is  such  that  the  voltage  from 
the  alternator  is  variable  between  zero  and  300  volts.  The 
current  passes  to  the  primary  circuit  of  a transformer,  whose 
secondary  consists  of  one  single  turn  of  massive  cross-section 
capable  of  carrying  32,000  amperes  alternating  current  at  a 
pressure  of  1 to  3 volts.  This  circuit  is  interrupted  by  an 
air  gap,  which  can  be  varied  at  will  between  \ in.  and  3 in., 
and  the  open  ends  of  the  secondary  are  fitted  with  massive 
copper  ears  or  contacts.  The  whole  transformer  • is  slung 
from  a small  jib  crane,  so  that  it  can  be . swung  over  the 
armour-plate,  and  the  contacts  brought  down  on  the  surface 
of  the  pieoe  of  armour-plate  to  be  treated.  These  contacts 
are  partially  hollow,  and  a flexible  water  pipe  is  connected  to 
them  for  the  purpose  of  keeping  them  cool  during  operations. 
The  distance  apart  of  the  copper  shoes  is  varied  by  suitable 
slotted  holes  in  them,  through  which  bolts  are  passed  ' 
attached  to  the  limbs  of  the  secondary  circuit.  The  motor- 
generator  is  then  run  up  and  excited,  and  the  result  is  that 
current  passes  across  the  gap  through  the  substance  of  the 
armour-plate  immediately  below  and  between  the  copper 
shoes,  bring  it  to  bright  redness  in  a short  time.  The 
regulation  of  the  field  of  the  alternator  is  so  fine  that  the 
current  can  be  brought  down  very  slowly  and  by  small  i 
Btages,  allowing  the  iron  to  cool  slowly  through  a period 
varying  from  a few  minutes  to  any  time  desired,  and 
annealing  the  portion  of  armour-plate  beneath  to  as  soft  a 
condition  as  is  necessary  for  machining.  This  plant  was 
specially  constructed  to  the  requirements  of  Messrs.  Arm- 
strong, Whitworth  & Co. 

Another  interesting  machine,  which  is  probably  unique 
and  without  a counter-part  in  any  other  engineering  shop, 
is  a machine  for  grinding  the  edges  of  armour  plates  to  a 
true  form  either  at  right  angles  or  at  any  angle  of  bevel 
with  the  front  surface  of  the  plate.  The  machine  is  of 
special  construction,  and  consists  of  a transverse  bed,  22  ft. 
long,  over  which  a carriage  is  traversed  by  means  of  a 
screw  capable  of  being  reversed  so  as  to  give  a slow  recipro- 
cating motion.  On  this  carriage  is  mounted  a British 
Westinghouse  motor  of  40  h.p.,  running  at  400  r.p.m., 
carrying  a circular  stone  carrier  which  is  coupled  direct. 
This  stone  carrier,  which  is  34  in.  in  external  diameter,  has 
10  recesses  in  its  front  face,  capable  of  carrying  segmental 
stones  of  a special  nature,  measuring  4\  in.  x 8 in.  on  the 
face.  When  these  stones  are  rapidly  rotating,  the  edge  of  the 
armoured  plate  is  brought  against  them  at  the  required 


bevel  by  means  of  an  overhead  travelling  crane,  which  serves 
the  machine.  The  rate  of  cutting  is  varied  by  ad  justing  the 
rate  of  speed  of  traverse,  and  taking  out  one  or  more  pairs  of 
stones  in  the  wheel,  and  the  plates  and  stones  are  kept  cool 
by  a constant  stream  of  water.  It  will  be  seen  that  this  is  a 
process  which  can  only  be  satisfactorily  accomplish* d by  the 
use  of  electricity,  inasmuch  as  the  introduction  of  shafting  to 
operate  at  a high  number  of  revolutions  and  power  would  be 
a matter  of  some  difficulty,  and  the  placing  of  a direct- 
coupled  high-speed  steam  set  on  the  bed  would  involve 
flexible  steam  piping  which  would  be  a difficult  matter.  At 
the  same  time  it  is  much  to  the  credit  of  the  manufacturers 
of  the  motor  and  to  the  maintenance  department  of  Messrs. 
Armstrong,  Whitworth  & Co.,  that  in  a wet  grinding 
process  of  this  nature,  the  arduous  duty  on  the  motor  can  be 
carried  out  satisfactorily. 

Reference  was  made  to  the  armour-plate  rolling  mill, 
which  is  probably  one  of  the  largest  in  the  kingdom,  and  it 
is'interesting  to  note,  that  although  the  main  drive  is  by 
means  of  steam,  the  live  rolls  on  the  bed  of  the  mill  for  the 
purpose  of  handling  the  plates  easily  when  passing  through 
the  squeezing  rolls,  are  driven  by  two  100-h.p.  electric 
motors ; this  means  of  drive  is  adopted,  inasmuch  as 
quick  and  easy  reversal  of  direction  of  the  rolls  is  obtained 
by  simply  reversing  the  motor  switches.  There  is  a smaller 
rolling  mill  in  another  department  which  is  entirely  elec- 
trically operated  by  means  of  a 250-kw.  motor  running  at 
300  r.p.m.  This  motor  is  a 12-pole  shunt  motor  built  by 
Messrs.  Armstrong,  Whitworth  at  their  Elswick  Works, 
driving  by  means  of  a series  of  ropes  on  to  the  shafting  of 
the  rolling  mill,  which  revolves  at  95  r.p.m.  The  mill, 
which  is  used  for  rolling  fine  steel  plates  to  be  made  into  tool 
steel  for  the  purpose  of  milling  cutters,  &c.,  is  a two-high 
roll,  4 ft.  on  the  face,  one  roll  of  these  dimensions  being  used 
as  the  rolling  mill,  and  the  other  for  finishing.  By  means 
of  a muff  clutch,  a third  pair  of  rolls  suitable  for  making 
bars,  can  be  connected  up  if  necessary.  In  conjunction  with 
this  plant  a pair  of  Messrs.  Craig  & Donald’s  shears  are 
driven  by  means  of  a compound-wound  Armstrong,  Whit- 
worth motor  of  10-b.h.p.  capacity. 

In  an  enclosed  chamber  partially  sunk  under  ground  in 
the  armour-plate  department,  and  suitably  protected  by 
sheets  of  mild  steel,  is  a motor-driven  circular  saw  of  a very 
special  type,  and  which  is  probably  unique  in  the  world.  It 
consists  of  a plate  of  mild  steel,  6 ft.  in  diameter,  and  i in. 
thick,  with  a' plain  edge.  This  disk  revolves  at  1,500  R.P.M., 
giving  a peripheral  speed  of  nearly  28,300  ft.  per  minute  on 
the  cutting  edge.  This  is  driven  by  means  of  a 150-b.h.p. 
motor,  connected  direct  to  the  disk  by  means  of  a shaft 
running  in  long  spherical  bearings,  lubricated  with  oil  under 
piessure  in  the  same  way  as  a turbine  shaft.  In  view 
of  the  enormous  speed,  and  consequently  high  inertia  of 
the  revolving  mass,  the  set  takes  a considerable  time  to  get  up 
to  full  speed,  and  for  this  purpose  special  starting  arrangements 
of  a slow  speed  nature  are  introduced.  The  starting  switch- 
board is  located  behind  an  armour-plate  screen  at  one  end 
of  the  chamber  provided  with  spy  holes  in  order  to  watch  the 
process  of  the  cutting.  The  material  to  be  cut  is  clamped  to  a 
carriage  traversing  at  right  angles  to  the  motor  by  means  of 
a screw,  driven  by  an  auxiliary  electric  motor  at  a proper 
rate  of  travel  for  cutting,  which  can  be  varied.  This  traverse 
is  capable  of  dealing  with  plates  up  to  22  ft.  in  length,  and 
a 6-in.  plate  can  be  cut  at  the  rate  of  1 ft.  per  hour,  while  at 
the  time  of  our  visit  to  the  woiks,  a 2-in.  hard  steel  plate 
was  cut  at  the  rate  of  12  in.  per  miDute.  The  action  of  the 
saw  is  analogous  to  the  older  process  carried  out  on  a 
smaller  scale  in  lead  lapping  by  means  of  which  steel,  which 
is,  of  course,  considerably  harder  than  lead,  can  be  cut  by 
means  of  abrasive  materials  embedded  in  the  surface  of  the 
softer  material.  Moreover,  in  the  case  of  the  cutting  wheel, 
the  point  at  which  friction  occurs  is  fixed  as  regards  the 
steel-plate  which  is,  therefore,  rapidly  raised  to  a condition 
of  bright  redness  at  that  point,  while  the  friction  point  is 
traversed  along  the  cutting  edge  of  the  disk  with  a velocity 
equal  to  its  peripheral  speed,  thereby  keeping  the  friction 
surface  of  its  disk  cool. 

In  the  armour-plate  department  there  is  another  applita- 
tion  of  electric  drive  which  is  distinctly  novel.  In  the 
process  of  oil  hardening  and  tempering  steel  plates,  the  metal 
in  the  form  of  plates  is  first  heated  in  furnaces  to  the 
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required  degree  of  temperature,  and  then  brought  by  bogies 
under  an  electric  crane  of  75  tons  capacity,  and  50  ft.  span. 
The  distance  between  the  ground  level  and  the  crane  hook 
at  its  top  position  is  40  ft.,  and  the  function  of  the  crane 
is  to  lower  the  glowing  plate  edgewise  into  a huge  tank  of 
oil.  The  usual  weights  of  metal  carried  are  up  to  50  tons, 
and  the  speed  of  lift  is  about  12  ft.  per  minute,  obtained  by 
means  of  a compound-wound  direct-current  hoisting  motor  of 
75  b.h.p.  It  is,  however,  necessary  to  drop  the  metal  at  a 
considerably  greater  speed  than  this,  and  for  this  reason, 
previous  to  the  weight  being  lifted,  oil  is  pumped  into  a large 
dashpot  cylinder,  the  plunger  of  which  is  pressed  down 
before  the  hook  and  weight  rises.  When  the  time  comes  to 
lower  the  plate  into  the  oil  bath,  the  hook  and  weight  is 
released  from  the  electrical  gear,  and  the  weight  falls  at  a 
rate  nearly  equal  to  the  natural  drop  against  the  oil  dashpot, 
which,  however,  eases  the  strain  of  stopping  the  fall.  In 
addition  to  the  hoistiDg  motor,  electric  drive  is  installed  to 
operate  the  traverse,  travel  and  oil  pump  of  the  crane. 

The  plate  furnaces  in  this  section  of  the  works  have 
bottoms  for  the  reception  of  plates  to  be  heated,  constructed 
in  the  form  of  cars  or  large  bogies,  which  are  operated  by 
means  of  50-h.p.  capstans  having  compound-wound  motors 
giving  a speed  of  120  ft.  per  minute  on  the  ropes.  Electric 
capstans  are  used  exclusively  in  the  armour-plate  department 
for  handling  the  loads  about  the  floors  of  the  works. 

For  the  water  treatment  of  armour  plates,  Messrs. 
Armstrong,  Whitworth  & Co.  have  erected  a very  fine 
equipment  of  sprinklers  which  is  capable  of  dealing  with 
plates  up  to  a size  of  12  ft.  x 20  ft.  The  plate  is  placed 
horizontally  in  its  heated  condition,  on  a number  of  carriers 
so  formed  that  both  the  upper  and  lower  surfaces  of  the 
plates  are  exposed  to  the  rapid  cooling  action  of  the  water- 
sprays  playing  upwards  and  downwards  against  the  heated 
steel  surfaces.  The  upper  series  of  sprays  is  mounted  on 
the  carriage  which  is  capable  of  being  traversed  till  it  is 
over  the  plate  which  has  previously  been  placed  in  position 
by  an  overhead  travelling  crane.  The  traverse  is  operated 
by  electric  motive  power,  and  water  is  conducted  to  the 
upper  sprays  by  means  of  a flexible  pipe.  In  connection 
with  the  water  cooling  plant  of  this  description,  is  a water 
pumping  plant  consisting  of  six  motors  of  60  b.h.p.,  coupled 
to  centrifugal  pumps  made  by  the  Pulsometer  Co.  The 
motors  are  started  through  liquid  resistances,  and  run  at 
500  r.p.m.,  driving  the  pumps  against  a head  of  40  ft. 
provided  by  a water  tower.  Water  storage  is  provided  under 
the  pump  house  of  sufficient  capacity  to  ensure  that  at  no 
time  shall  the  water  used  in  cooling  the  plate3  and  returned 
to  the  storage  tank  become  warm.  Two  electric  travelling 
cranes  serve  this  plant.  The  cranes,  which  were  made  by 
Messrs.  Craven,  are  of  the  three-motor  type,  capable  of 
lifting  75  tons,  and  have  a span  of  75  ft. 

The  heavy  hydraulic  machines  in  the  armour-plate  depart- 
ment are  worked  by  a central  purnpiDg  plant,  which  is 
particularly  interesting  to  electrical  engineers.  This  consists 
of  two  duplicite  sets  of  three-throw  horizontal  ram  pumps, 
made  by  Messrs.  Davies,  and  capable  of  delivering  60 
gallons  of  water  per  minute  against  the  hydraulic  accumu- 
lator pressure  of  25  cwt.  per  sq.  in.  These  are  driven  by 
two  1 50-h.p.  continuous-current  motors  running  at  450  r.p.m. 
and  geared  by  means  of  spur  wheels  and  pinions  to  the 
pumps.  The  motors  are  started  and  stopped  automatically, 
the  running  current  being  about  550  amperes,  and  the  starting 
current  rising  to  760  amperes,  inasmuch  as  the  pump  has  to 
start  against  the  full  pressure  on  the  rams.  In  order  to  cope 
with  heavy  current,  the  solenoid  main  switch  is  divided  into 
three  sections  in  parallel  with  one  another.  The  first  solenoid 
starter,  on  closing,  immediately  energises  the  coil  of  the  second 
section,  which  at  once  closes  and  brings  into  instant  action  the 
third  section.  The  convenience  of  this  distribution  of  breaking 
circuit  is  obvious.  To  guard  against  a heavy  arc  on  the 
third  contact  in  breaking,  this  is  furnished  with  carbon 
breaking  tips.  In  series  with  these  main  switches  is  the 
main  starter,  the  contacts  of  which  are  arranged  in  three 
segmental  sections.  This  starting  switch  is  operated  by  a 
small  motor  working  on  a toothed  segment  by  means  of  a 
worm  connected  to  the  motor  by  a universal  joint.  The 
worm  is  lifted  into  contact  with  the  toothed  wheel  by 
means  of  a solenoid  energised  by  the  closing  of  the  third 
main  switch.  The  action  of  this  solenoid  also  closes  con- 


tacts in  the  starter  motor  circuit.  On  the  full  travel  of  the 
starter  having  been  made  a pair  of  contacts  on  the  starter 
arm  short-circuit  the  armature  of  the  starter  motor,  the 
current  only  flowing  through  the  high  resistance  field  coils. 
By  this  means  over-running  is  prevented.  The  board,  con- 
taining two  sets  of  the  above  gear,  iB  also  provided  with  two 
overload  circuit-breakers,  one  on  each  pole,  two  field  break 
switches  with  discharge  resistances,  and  two  selector 
switches,  one  of  which  selects  the  motor  which  is  to  be 
operated,  and  the  other  provides  a means  for  changing 
from  automatic  to  hand-starting  should  this  be  required. 
For  the  latter  purpose  a hand-starter  is  provided  for  each 
motor.  It  is  also  possible  by  using  the  first  selector  switch, 
to  put  the  two  motors  in  parallel  operation.  The  solenoid 
of  the  first  main  switch,  which,  it  will  be  seen,  commences 
the  cycle  of  operations  on  the  whole  board,  is  in  circuit  with 
a knock-over  switch  adjacent  to  the  hydraulic  accumulator, 
and  is  thrown  over  by  tappets  or  stops  placed  on  a rope 
attached  at  its  top  to  the  ram,  and  kept  stretched  over 
the  pulleys  by  a counterweight.  This  plant,  constructed 
by  Messrs.  Armstrong,  Whitworth  & Co.,  has  worked 
so  successfully  that  another  similar  installation,  operated 
by  250-h.p.  motors  against  a pressure  of  30  cwt.  per 
sq.  in.,  has  been  installed  for  use  in  the  steel  works 
department. 

In  the  armour-plate  machine  department,  a number  of 
very  fine  special  tools  are  installed.  Reference  can  only  be 
very  cursory.  For  example,  a line  of  six  armour-plate  cross- 
cutting machines  are  installed  for  cutting  the  ends  of  the 
plates  and  general  parting-off  processes  before  passing  the 
steel  through  the  hardening  treatment.  Each  machine  is 
fitted  with  a double  tool  capable  of  taking  40-ft.  cuts.  These 
machine  tools  were  especially  built  for  the  service  by  Messrs. 
Armstrong,  Whitworth  & Co.,  and  are  each  driven  by  a 
20-b.h.p.  motor.  Another  example  of  heavy  machine  tools 
is  a double-headed  drilling  machine  capable  of  drilling  holes 


Fig.  5. — 125-Ton  Foub-Motor  Obanb. 


in  plates  up  to  3^  in.  diameter  on  any  part  of  a plate 
measuring  up  to  15  ft.  x 30  ft.  This  is  driven  by  a 20-h.p. 
motor  constructed  by  Messrs.  Armstrong,  Whitworth  & Co. 
at  their  Elswick  works. 

Several  examples  of  electric  cranes  have  already  been 
mentioned,  and  it  may  be  said  that  this  firm  has  made  almost 
universal  use  of  electricity  for  this  purpose.  As  further 
examples  of  the  varying  capacities  may  be  mentioned,  a 125- 
ton  four-motor  crane  of  51  ft.  span,  constructed  by  Messrs. 
Vaughan  & Sons,  Ltd.,  and  illustrated  in  fig.  5 ; two  230- 
ton  electric  cranes  by  Messrs.  Vaughan  & Son  ; and  one  150- 
ton  crane  by  Messrs.  Armstrong,  Whitworth  & Co.,  each 
of  which  is  driven  by  a three-motor  equipment  in  the  armour- 
plate  erecting  shop. 

In  addition  to  steel  manufacture,  which  can  only  be 
incidentally  mentioned  here,  and  the  armour-plate  works, 
the  equipment  of  which  has  been  described  in  some  detail, 
Messrs.  Armstrong,  Whitworth  & Co.  have  at  their 
Whitworth  Street  works  an  extensive  heavy  gun-making 
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Fig.  7.— Sectional  Elevations  op  North  Street  Sub  station. 


department  devoted  principally  to  making  the  12-in.  guns 
which  form  such  an  important  part  of  the  modern  equipment 
of  our  Navy.  It  is  served  by  two  30,  two  50  and  two  75-ton 
cranes,  and  a feature  of  this  shop  is  the  way  in  which  indi- 
vidual electric  drive  is  incorporated  in  the  design  of  the 


Messrs.  Armstrong,  Whitworth  & Co.  have  designed 
a special  motor  starter,  an  example  of  which  is  to  be  found  in 
this  department,  and  which  may  fittingly  be  described  here. 
Fig.  8 illustrates  the  way  in  which  it  is  applied  to  one  of 
the  line  shaft  drives.  This  starting  controller,  made  at 
the  Manchester  section  of  Messrs. 
Armstrong,  Whitworth  & Co.,  has 
been  designed  with  regard  to  the 
required  conditions  for  the  starting 
and  protection  of  the  motor,  and 
also  for  the  protection  of  the  mains 
supplying  the  motor.  It  presents  no 
particular  difficulty  in  operating,  hence 
it  can  be  operated  by  any  person 
without  doing  any  damage.  The  upper 
portion  of  the  switch  consists  of  an 
adjustable  overload  circuit-breaker  on 
the  positive  pole,  and  a no-volt  circuit- 
breaker  and  an  enclosed  fuse  on  the 
negative  pole.  Below  this  apparatus  is 
the  starting  switch  itself,  which  consists 
of  a number  of  copper  blocks,  to 
which  the  resistance  connections 
are  made.  Traversing  over  these 
blocks  is  a laminated  copper  contact, 
suitably  insulated  and  fastened  to 
an  iron  block.  The  iron  block  is  threaded,  and  is 
controlled  by  a screw,  extending  the  length  of  the  copper 
blocks  and  supported  by  a framing  at  each  end.  The 
Bcrew  is  operated  by  a hand-wheel  fixed  on  the  end  of  the 
spindle.  There  is  also  an  interlocking  device  on  the  negative 
circuit-breaker,  which  renders  it  impossible  to  close  this 
circuit-breaker  unless  the  sliding  block  be  in  the  starting 
position.  All  the  above  apparatus  is  fixed  on  a slate  slab 
mounted  on  an  iron  frame.  The  resistance  is  placed 
underneath  the  apparatus,  and  is  made  up  of  asbestos- 
woven  net  resistance  plates.  It  is  designed  so  as 
to  give  a suitable  starting  current  on  the  first 
resistance  block,  and  a regulated  increase  of  current 
on  each  of  the  remaining  blocks.  The  connections 
necessary  are  all  made  at  the  back  of  the  controller. 
The  whole  of  the  controller  is  enclosed  in  an  iron  case,  with 
movable  glass  front,  the  handles  for  the  operation  of  the 
circuit  breakers,  and  the  starting  switch,  being  the  only  parts 
of  the  controller  projecting  through  the  iron  case.  This  type 


Fig.  6. — Motor-Driven  Gun  Lathe. 


heavy  lathes,  rifling  machines,  &c.  For  example,  in  the 
second  bay  of  this  shop  are  three  large  lathes  for  gun  turning, 
on  each  of  which  are  mounted  direct  on  the  lathe  motors  of 
60  h.p.  each,  of  the  interpole  type,  capable  of  giving  a three 
to  one  speed  variation  on  the  motor  alone.  This  dispenses 
with  a large  amount  of  gearing,  back  gearing  being  done 
away  with  altogether,  and  the  rigid  fixture  of  the  motor  to 
the  lathe  gives  a positive  drive  which  is  impossible  in  any 
system  of  belt  gearing.  Fig.  6 illustrates  one  of  these  gun 
lathes,  and  shows  the  exceedingly  simple  manner  in  which 
electric  drive  is  applied.  Another  interesting  tool  in  this 
section  is  that  used  for  rifling  the  bore  of  these  heavy  guns. 
The  bed  of  this  machine  is  74  ft.  long,  and  is  traversed  by  a 
tool  mounted  on  a cutter  bar,  which  passes  up  the  interior  of 
the  bore  to  the  recess  for  the  shell  immediately  in  front  of 
the  explosion  chamber.  The  tool  is  then  drawn  backwards, 
a feed  having  been  given  to  it,  and  at  the  same  time  is 
otated  slowly,  so  as  to  give  a spiral  cut  in  the  interior  sur- 
face of  the  bore.  The  reversing  of  the  tool  is  accomplished 


by  means  of  a drum  type  switch  at  the  end  of  the  bed,  which 
changes  the  direction  of  current  in  the  armature  at  the  end 
of  each  stroke.  The  starting  resistance  of  the  motor  is  in- 
serted in  series  with  the  armature  at  each  reversal,  and  is 
cut  out  by  a special  switch,  which  is  driven  off  the  motor 
shaft.  The  reversing  switch  has  also  an  attachment  for 
potting  resistance  in  series  with  the  shunt  field  winding  of 
the  motor  in  such  a manner  that,  on  the  return  of  the 
stroke,  the  motor  runs  at  900  n P.M.,  whilst  on  the  cutting 
stroke  it  only  runs  at  from  300  R.P.M.  up  to  any  speed,  not 
exceeding  900  R.P.M.,  that  may  be  required. 

It  will  be  understood  that  in  a works  of  this  description 
and  magnitude,  the  joiners’  and  pattern  makers’  department 
has  attained  considerable  dimensions,  and  in  this  section  the 
principle  of  group  driving  is  largely  adopted.  For  operating 
the  principal  machines  in  this  department  a 50-h.p.  shunt- 
wound  motor  has  been  installed. 


of  controller  has  been  installed  in  various  departments  of  the 
works,  and  has  given  general  satisfaction. 

An  item  worthy  of  special  mention  is  a 50-r.h.p.  shunt- 
wound  motor,  situate  in  the  armour-plate  department,  which 
proves  to  be  interesting  as  having  run  for  several  years  on 
an  exceptional  duty.  On  being  started  after  August  Bank 
Holiday,  it  is  never  shut  down  again  until  Christmas  Fve, 
and  it  has  stood  up  to  this  work,  with  similar  long  runs 
between  holidays,  without  giving  any  trouble  for  10  years. 

Within  the  last  two  years  the  increasing  operations  of  the 
firm  have  faecessitated  still  further  extensions,  and  a new 
and  extensive  works  at  North  Street  has  recently  been  erected 
in  order  to  deal  with  light  gun  manufacture.  The  two  works 
are  joined  by  means  of  a full-gauge  railway  line  which  runs 
through  the  by-streets  near  to  the  works  and  across  the 
main  thoroughfare  known  as  Ashton  Old  Road.  This  is  used 
for  the  transport  of  raw  and  finished  materials  between  the 
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two  works.  The  power  requirements  are  met  entirely  by 
municipal  electricity,  a Corporation  sub-station  for  the  pur- 
pose being  installed  closely  adjacent  to  North  Street,  the 
general  lay-out  of  which  is  shown  in  fig.  7.  Supply  is 
given  by  means  of  three-phase  current  at  (5,500  volts, 
50  cycles,  to  a similar  high-tension  board  to  that 
installed  at  Whitworth  Street.  The  energy  is  transformed 
by  means  of  Bruce  Peebles-La  Cour  converters  of 
250  Kff.  capacity  to  continuous  current  at  500  volts. 
A three-wire  low-tension  network  is  carried  throughout 
the  works,  and  power  is  obtained  from  the  outers,  while 
lighting  is  drawn  from  either  outer  and  the  middle 
wire.  Up  to  the  present  four  motors  of  50  b.h.p.  drive  the 
shafting  in  the  new  light  gun  shops,  while  two  motors  of 
20  b.h.p.  each  drive  mills  for  the  buildings  department. 
The  motors  in  the  gun  shops  are  mounted  at  the  centre  of 
each  bay.  The  works  are  lit  by  50  enclosed  arc  lamps,  run 
two  in  series  across  the  250-volt  supply.  There  are  four 
bays  in  this  new  shop  devoted  to  machining,  and  one  to 
erecting ; the  last-named  bay  is  dominated  by  a 3-ton 
motor  travelling  crane  built  by  Messrs.  Vaughan  & Son. 
The  whole  of  the  motors  used  in  this  part  of  the  works  were 


Pig.  8. — Line-Shaft  Motor  and  Controller. 


constructed  by  Messrs.  Armstrong,  Whitworth  & Co.,  Ltd., 
at  their  Elswick  Works,  and  it  may  also  be  mentioned  that 
the  low-tension  board  in  the  sub-station  is  of  their  own 
manufacture,  having  been  constructed  at  their  Openshaw 
Works. 

Part  of  the  ground  area  at  North  Street  is  taken  up  by 
the  stockyard  of  the  firm,  and  in  order  to  handle  the  steel 
ingots  and  other  material,  a large  Goliath  crane  of  75  tons 
lifting  capacity  has  been  installed.  This  crane  runs  on  rails 
500  ft.  long,  and  having  centres  of  52  ft.,  the  height  from 
crane  to  rails  of  the  traversing  carriage  being  25  ft.  The 
main  hoist  is  operated  by  a 40-b.h.p.  motor  capable  of 
lifting  the  load  of  /5  tons  at  a speed  of  5 ft.  per  minute, 
while  the  traverse  of  the  carriage  is  driven  by  a motor  of 
15  b.u.p.  at  the  rate  of  40  to  50  ft.  per  minute.  In  order 
to  cause  the  crane  to  travel  along  its  rails,  a motor  is 
installed  at  the  bottom  of  each  leg,  of  11  b.h.p.  capacity. 
It  1ms  been  frequently  noticed  in  cranes  of  this  description 
that  there  is  considerable  danger,  where  independent  drive 
on  euch  leg  is  used,  for  one  leg  to  get  ahead  of  the  other, 
and  to  produce  a joggling  action  on  the  crane,  which  not 
only  causes  severe  racking  stresses  on  the  construction,  and  a 
considerable  amount  of  useless  friction  on  the  rails,  but  also 
tends  to  oscillate  the  load  on  the  hook  in  an  unpleasant  and 
dangerous  manner.  This  action  is  more  pronounced  if  at 


the  time  of  starting  the  load  is  not  slung  symmetrically  as 
regards  the  span  of  the  crane.  In  order  to  overcome  this 
difficulty  Messrs.  Armstrong,  Whitworth  & Co.  have 
cross-connected  the  motors,  which  are  series  wound,  so  that 
the  field  of  the  motor  at  the  bottom  of  one  leg  is  connected 
in  series  with  the  armature  of  the  motor  on  the  other  side. 
By  this  means  an  undue  rush  of  current  in  one  armature 
strengthens  the  field,  and,  therefore,  the  torque  on  the  other 
motor,  equalising  the  turning  moments,  and  by  this  means 
an  equal  starting  impulse  on  the  two  motors  is  given  and 
maintained  at  all  times  of  travel  with  perfect  success.  This 
system  is  considerably  better  than  the  practice  of  placing  a 
travel  motor  at  the  centre  of  the  span  and  connecting 
it  to  the  driving  wheels  by  means  of  cumbersome  and  ineffi- 
cient bevel  gearing.  The  current  is  brought  to  the  circuits 
of  this  Goliath  crane  by  means  of  overhead  wires  mounted 
on  insulators  and  brackets  attached  to  poles,  spaced  25  ft. 
apart ; a double-pole  collector  is  placed  on  the  crane  to 
make  contact  with  these  wires.  As  the  whole  of  the  work  is 
out  of  doors  and  subject  to  the  severe  weather  conditions  to 
be  found  in  Manchester,  it  is  evident  that  the  satisfactory 
performance  of  this  equipment  is  an  evidence  of  the  good 
quality  of  Messrs.  Armstrong,  Whitworth  & Co.’s  electrical 
manufacture. 

The  maintenance  of  an  electrical  plant  and  distribution 
system  of  this  description  calls  for  a considerable  staff.  It  is 
probably  the  largest  private  plant  and  power  distribution 
system  to  be  found  in  the  United  Kingdom,  and  the  super- 
vision and  upkeep  in  good  running  order  of  the  electrical 
equipment  requires  four  inspectors  of  plant,  two  inspectors  of  ~ 
mains  and  a staff  of  90  men,  including  such  persons  as  arc 
lamp  trimmers.  These  men  form  a self-contained  department 
for  the  maintenance  of  the  electrical  work,  and  such  con- 
structional work  as  can  conveniently  be  carried  out  on  site. 

In  concluding  this  article,  we  have  to  put  on  record  our 
appreciation  of  the  courtesy  of  Mr.  Gledhill,  the  manager  of 
Messrs.  Sir  W.  G.  Armstrong,  Whitworth  & Co.,  Ltd.,  at 
Manchester,  for  allowing  us  to  prepare  this  description  of  the 
electrical  equipment  of  these  works,  and  also  that  of  Mr.  D. 
McCormack,  the  electrical  engineer,  for  giving  us  a consider- 
able amount  of  technical  assistance  in  collecting  data  con- 
cerning the  electrical  apparatus  which  we  inspected  during 
our  visit. 


THE  SINGLE-PHASE  MOTOR. 


By  A.  O.  BUCKINGHAM. 


Prior  to  1900  most  of  the  alternating-current  generating 
stations  were  single-phase,  and  a lighting  load  had  been  the 
only  load  anticipated,  but  the  great  development  in  the  use 
of  power  brought  about  by  the  direct-current  motor  for 
industrial  purposes  was  not  without  its  effect  on  the  managers 
of  single-phase  stations,  who,  together  with  the  direct- 
current  station  managers,  were"  beginning  to  find  it 
imperatively  necessary  to  improve  the  load  factors  of  their 
stations. 

The  only  single-phase  motors  in  practical  existence  at  this 
time  were  of  the  simple  series  and  repulsion  types,  both 
with  badly  sparking  commutators  and  little  better  than 
academic  toys,  and  single-phase  induction  motors  of  very 
low  starting  torque  and  requiring  enormous  starting  currents, 
which,  in  combination  with  small,  and  often  badly  regulating 
transformers,  failed  to  start  at  all,  until  assisted  by 
hand.  These  offered  but  a poor  outlook  for  the  single-phase 
station  in  the  direction  of  a power  load  ; hence  it  came 
about,  and  not  unnaturally,  that  a large  amount  of  single- 
phase  plant  was  relegated  to  the  scrap  heap,  to  be  replaced 
by  polyphase. 

These  radical  changes,  as  might  have  been  expected,  were 
not  carried  into  effect  without  leaving  an  unfortunate  bias 
in  the  minds  of  engineers  against  the  single-phase  motor. 

A few  weeks  ago  the  writer  arrived  in  England  after 
being  abroad  for  some  years,  during  which  he  had  personal 
experience  with  a single-phase  undertaking  of  considerable 
magnitude,  which  during  the  past  three  or  four  years  has 
developed  a growing  power  load  of  some  1,500  kw.,  made 
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up  of  all  sizes  and  types  of  single-phase  motors,  which  are 
almost  without  exception  giving  complete  satisfaction  to  the 
consumers.  Thus  it  was  with  considerable  astonishment  that 
he  learned  the  adverse  opinions  expressed  by  engineers  in 
this  country  as  to  the  single-phase  motor. 

While  prepared  to  admit  that  the  starting  torque  of 
the  single-phase  induction  motor,  especially  that  with 
a squirrel-cage  rotor,  is  inferior  to  that  of  the  polyphase 
motor,  the  writer  has  rarely  found  this  to  be  any  real 
drawback  ; as  power  for  industrial  purposes  is  usually  applied 
by  belts  to  single  apparatus  or  to  countershafting,  in 
each  case  equipped  with  fast  and  loose  pulleys,  the  objection 
to  low  starting  torque  disappears.  The  writer  would  here 
point  out  that  the  fast  and  loose  pulley  system  is  not  with- 
out some  advantages  of  its  own,  especially  when  frequent 
stops  are  required,  and  the  time  of  starting  up  and  stopping 
is  a consideration.  Moreover,  when  small  power  is  used, 
say  up  to  2 h.p.  or  3 h.p.,  the  single-phase  induction  motor 
has  a peculiar  advantage  of  its  own,  namely,  that  of  running 
in  whichever  direction  it  is  given  an  impulse,  and  for  small 
apparatus  requiring  to  be  reversed  at  intervals,  this  fact 
has  been  fully  utilised,  thus  dispensing  with  all  starting 
apparatus,  such  as  reactances,  resistances,  and  phase-splitting 
switches  ; a simple  dp.  switch  is  all  that  is  required,  the 
necessary  impulse  being  given  by  hand. 

Single-phase  induction  motors  giving  50  per  cent,  of  full- 
load torque  at  starting,  without  taking  excessive  current, 
are  not  uncommon. 

When  a large  starting  torque  is  required,  the  commutator 
type  of  induction  motor,  starting  as  a repulsion  motor,  and 
when  up  to  speed  automatically  raising  the  brushes  and 
running  on  as  an  induction  motor,  leaves  nothing  to  be 
desired.  Its  characteristic  is  not  unlike  that  of  the  series 
direct-current  motor.  It  will  give  twice  full-load  torque 
with  twice  full-load  current,  without  any  other  starting 
device  than  a double-pole  switch.  In  fact,  at  the  moment 
of  starting,  it  develops  the  same  torque  per  ampere  as  when 
running.  The  commutator  is  subjected  to  no  wear,  except 
at  the  short  period  of  starting,  which  it  does  practically 
without  any  sparking.  Motors  of  four  years’  continuous 
service  show  scarcely  any  signs  of  wear,  and  give  no  trouble 
at  all. 

Starting  and  stopping  can  be  effected  at  a distance,  as  in 
the  case  of  isolated  pumping  plants,  and  in  the  event  of  an 
interruption  to  the  supply,  the  motor  automatically  arranges 
itself  in  the  starting  position,  with  brushes  on  the  com- 
mutator ; and  if  without  an  attendant,  the  switch  being 
closed,  it  starts  up  automatically  with  the  renewal  of  supply, 
resuming  its  normal  running  condition.  This  performance 
is  not  equalled  by  the  ordinary  D.c.  motor,  as  the  no-voltage 
release  either  opens  the  circuit  or  reintroduces  starting 
resistance,  and  if  without  an  attendant,  the  motor  remains 
stopped,  or  in  the  latter  ca.  e there  is  a danger  of  burning 
out  the  rheostat  with  the  sv>  itching-on  of  the  supply. 

The  absence  of  any  need  of  attention,  and  the  auto- 
maticity  of  starting  up  again  in  the  event  of  interruption 
to  the  supply,  especially  when  it  is  required  to  run  all  night, 
has  frequently  been  a determining  factor  when  in  competition 
with  other  forms  of  power.  Further,  the  single-phase 
commutator  induction  motor,  in  conjunction  with  an  auto- 
transformer  with  taps,  is  capable  of  large  and  economical  speed 
regulation,  such  as  is  often  required  by  printing  machinery. 

As  a matter  of  fact,  it  appears  to  the  writer  that  there  is 
nothing  which  the  D.c.  or  the  polyphase  motor  can  do,  that 
this  type  of  motor  cannot  do  equally  well  from  the  con- 
sumer’s point  of  view.  It  has  a high  power  factor,  and  its 
electrical  efficiency  is  certainly  not  more  than  2 per  cent, 
below  that  of  its  d.c.  or  polyphase  rivals. 

Single-phase  central  statu,  n managers  cannot  be  too  care- 
ful in  their  selection  of  transformers  for  single-phase  motors. 
The  writer  has  come  across  transformers  of  50  kw.  capacity, 
which,  when  supplying  full  secondary  current  load  at  70  per 
cent,  power  factor,  had  an  inductive  drop  of  12  per  cent.,  to 
say  nothing  of  (PR  losses,  and  he  is  firmly  convinced  that 
many  of  the  troubles  experienced  with  motors  failing  to  run 
np  to  rated  output,  and  bad  starting,  are  directly  due  to  this 
cause. 

As  the  undertaking  with  which  he  was  engaged  boasted  a 
connected  motor  load  of  some  2,500  kyv.,  and  included  all 
sizes  of  motor  up  to  80  kw.,  exclusively  supplying  power  to 


60  or  70  different  trades  in  the  area  supplied,  and  giving 
every  satisfaction  while  so  doing,  the  writer  fails  to  under- 
stand the  raison  d'etre  for  the  apparent  backwardness  of  the 
single-phase  motor  in  British  power  supply  work. 


HOW  WE  GOT  THE  ORDER. 


By  BEN  FRANK. 


“ A small  white  coffee,  and  a box  of  dominoes,  Miss. 

Just  as  Tom  gave  this  order,  Dick  entered  the  cafe. 
“Not  a very  satisfying  meal  fora  12-stone  man,  he  ex- 
claimed. “ It  reminds  me  of  the  tale  of  the  spotted  boy  of 
Peru,  whose  father,  it  was  said,  had  once  upon  a time  swal- 
lowed a box  of  dominoes.  What  are  you  going  to  do  with 

them,  anyway  ? ” . 

“ Now,  don’t  be  a silly  ass.”  Tom  was  evidently  in  a bad 
humour.  “ I suppose  I can  play  solo  dominoes,  if  I like  ; 
but,  as  a matter  of  fact,  I. am  just  waiting  for  Harry— and 
here  he  comes.” 

A glance  at  Harry’s  face,  as  he  wormed  his  way  between 
the  tables  to  where  Tom  and  Dick  were  sitting,  showed  that 
he  was  on  good  terms  with  himself.  He  was  all  smiles. 

“What  ho!”  was  his  cheery  greeting,  as  at  length 
he  came  alongside.  Tom  shuffled  the  dominoes  in  glum 
silence.  “ How  do,”  returned  Dick,  “ had  a stroke  of  luck, 
or  what  ? You  look  as  pleased  as  though  you  had  found  a 

sixpence.”  , , , 

“ Ah  ha  ! my  boy,  What  ho  ! ” Harry’s  vocabulary  was 

distinctly  limited,  but  there  was  no  mistaking  his  good 


“I  suppose  Tom  has  told  you  that  we  have  just  taken  the 
order  for  what’s  his  name’s  big  motor  installation  ? ” 

“ Never  a word.  So  that’s  what  has  put  you  off  your  feed, 
is  it  Tom  ? I wondered  what  had  upset  you.” 

“ It’s  a mug’s  game  anyhow,”  Tom  muttered. 

“What  is  ? ” queried  Harry. 

“ Why,  doing  work  for  nothing  ; it’s  no  good  to  you  or  to 
anyone  else.  We  were  pretty  slack  or  we  should  not  have 
put  in  such  a cut  price  as  we  did.  We  made  sure  of  get^ing 
the  job,  and  your  firm  were  the  last  people  we  should  have 

expected  to  be  below  us.”  , , , 

“ Dash  it  all,  you  need  not  be  quite  so  down  hearted 
about  it,  old  chap.  Buck  up,  you’ll  get  the  next  big  contract. 


“ He  seems  to  take  it  rather  badly,”  remarked  Dick,  after 
Tom  had  left  them. 

“ lres,  he  does  seem  rather  cut  up  about  it ; you  see,  it 
is  not  so  much  for  the  sake  of  the  job  itself,  although  that 
is  well  worth  having,  but  the  fact  of  being  able  to  say  we 
are  doiDg  Carmine’s  works  means  a great  deal.  People  in 
their  trade  follow  each  other  like  sheep.” 

“ From  what  Tom  says,  you  won’t  make  anything  out 

of  it  ** 

“ You  bet  we  will  though.  If  you  won’t  say  a word,  I 11 
tell  you  how  we  got  the  contract.” 

“ Right,  fire  ahead.”  ,, 

“Well,  I made  out  the  estimate  and  filled  in  all  tne 
schedules  of  prices.  The  consulting  engineer  is  a decent 
sort,  but  a regular  demon  for  schedules.  There  is  a com 
plete  bill  of  quantities  made  out,  and  a schedule  of  every 
yard  of  cable,  every  motor,  bedplate,  switch,  gear,  belt,  and 
goodness  knows  what  all,  so  that  at  the  end  of  the  job  it 
can  all  be  measured  up  and  charged  accordingly.  Ut 
course,  the  tenderer  has  to  fill  in  his  lump  sum  price  in  the 
‘ form  of  contract  ’ for  the  whole  of  the  quantities  specified 
and  agree  to  additions  or  deductions  being  made  at  schedule 

“Very  well ; I made  the  total  come  to  £5,625,  and  this 
was  carefully  checked  by  one  of  my  chaps,  and  I sent  the 
estimate  in  to  the  governor  for  approval.  When  it  came 
back  the  figure  6 was  struck  out,  and  a 4 put  in  its  place, 
making  the  total  £5,425,  ‘Look  here  young  fellow  I 
said  to  Sharpe,  ‘ I thought  you  checked  this.  So  I did,, 
says  i he.  ‘ Then  how  is  it  there  is  a mistake  ot  £200  < 
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You  see,  I did  not  dream  of  doubting  the  governor’s 
addition.  He’s  a real  genius  at  figures.  I never  knew  a 
man  who  could  sum  up  a long  money  column  like  he  can. 
Two  figures  at  a time  all  the  way  up  a foolscap  sheet  as 
quick  as  lightning  ; and  never  a mistake  ! So  the  estimate 
went  in,  and  in  due  course  the  order  came.  ‘ Just  run 
your  eye  down  those  columns  again,’  I said  to  Sharpe,  ‘and 
see  where  you  made  that  mistake  of  £200.’  But  there  was 
tio  mistake.  The  two  of  us  went  over  it  together,  over  and 
over  again,  and  at  last  I had  to  own  that  the  governor,  for 
once,  was  wrong.  So  I went  down  to  him  and  said  that  I 
was  afraid  he  had  made  a mistake  in  altering  my  figures,  and 
that  we  should  be  £200  to  the  bad  if  we  accepted  the 
contract. 

“ ‘ Let  me  see  the  form  of  contract,’  he  said,  and  when  he 
had  run  his  eye  over  it  he  added,  ‘ Oh,  that’s  all  right,  the 
work  is  all  to  be  measured  up  and  charged  according  to 
schedule.  If  your  scheduled  prices  are  all  right,  it  does  not 
matter  what  total  you  fill  in  the  form,  it  won’t  count  for 
anything  at  the  end  of  the  job  ! ’ 

“ ‘ You  wily  old  bounder  ! ’ I thought  to  myself.  That  had 
never  occurred  to  me  before.  You  see,  the  contract  is 
settled  on  the  lump  sum  price  ; but  once  the  job  is  started, 
there  will  be  no  end  of  alterations,  and  only  the  schedule  will 
count.” 

Dick  raised  his  eyebrows  and  whistled  softly.  “ Very 
smart,  to  put  the  mildest  construction  on  it.  Tom  would 
feel  pleased  if  he  knew,  wouldn’t  he  ? ” 

“ Don’t  breathe  a word  to  him,  for  Heaven’s  sake  ! Of 
course,  it  was  a clerical  error  on  the  governor’s  part,  but  he 
made  the  best  of  it.”  Harry  was  clearly  trying  to  dis- 
semble. 

“ Of  course,  of  course  ; but  if  that  consulting  engineer  is 
as  clever  as  you  say,  he’s  sure  to  spot  it.” 

“ Well,  what  if  he  does,  he  can’t  do  anything,  the  schedule’s 
the  thing.” 

“ I know  what  I should  do,  if  I were  he.” 

“ What  ? ” 

“ Oh  ! Never  mind.” 


THE  MEASUREMENT  OF  THE  INSULATION 
OF  A LIVE  THREE -WIRE  SYSTEM. 

By  STUART  A.  RUSSELL. 


The  interesting  paper  on  the  above  subject,  communicated 
by  Dr.  Kapp  and  Dr.  Coales  to  the  Institution  of  Electrical 
Engineers,  and  published  in  abstract  in  the  Electrical 
Review  of  the  20th  ult.,  describes  two  methods  of  finding 
the  joint  fault  resistance  of  a live  three-wire  system  with 
the  middle  wire  earthed  ; and  it  further  shows  how,  by  a 
variation  of  the  voltage  on  the  two  sides  of  the  three-wire 
system,  this  joint  resistance  can  be  separated  into  its  three 
components. 

The  credit  of  first  working  out  a method  of  determining 
the  three  separate  fault  resistances  by  varying  the  voltage 
on  the  two  sides  of  a three-wire  system  is  due,  the  writer 
believes,  to  Prof.  Rousseau,  of  Brussels  University,  as  he 
proposed  it  to  the  writer  in  1894  as  an  extension  of  the 
voltmeter  test  then  in  use  for  testing  the  cable  system  in 
connection  with  the  Brussels  Municipal  electric  light  station. 
This  method  was  described,  and  the  proof  given,  in  an 
article  by  the  present  writer  which  was  published  in  the 
Electrical  Review  of  February  25th,  1898  ; but  it  may 
be  of  interest  to  again  briefly  describe  the  method  employed, 
as  it  is  one  that  was  regularly  in  use  at  Brussels  in  1894. 

The  apparatus  required  consists  of  an  electrostatic  or 
high-resistance  voltmeter,  a resistance  of  known  value,  and 
one  or  more  switches  ; and  the  test  is  made  by  first  deter- 
mining the  joint  fault  resistance  of  the  system,  which  is 
done  by  connecting  any  one  of  the  three  wires  to  earth 
through  the  voltmeter  and  noting  the  reading  v,  and  then 
connecting  the  same  wire  to  earth  through  the  resistance  ,s 
and  noting  the  reading  v1.  The  joint  fault  resistance  is 

y — yl 

l'  = s ( , provided  an  electrostatic  voltmeter  i'b  used, 


or  a voltmeter  whose  resistance  is  very  high  compared  with 
the  values  of  f and  s.  It  will  be  noted  that  if  the  resistance  s 

is  adjustable,  and  is  regulated  so  that  vl  = the  apparatus 

becomes  direct  reading,  as  F = s.  This  method  can  be 
applied  at  any  point  of  the  system,  and  it  is  not  necessary  to 
interrupt  the  earthing  connection  when  making  the  test.  At 
the  same  time  it  must  be  remembered  that,  whatever  method 
is  employed,  great  accuracy  cannot  be  obtained  if  the 
resistance  of  the  earth  connection  is  low  compared  with  the 
fault  resistances  of  the  several  wires. 

Prof.  Rousseau’s  method  of  obtaining  the  separate  values 
of  the  three  components  is  as  follows  : — After  obtaining  the 
value  of  F as  described  above,  the  voltage  e,  on  one  side  is 
railed,  and  the  voltage  e2  on  the  other  side  of  the  system  is 

lowered,  so  as  to  make  the  ratio  = k as  large  as  is  con- 

e2 

veniently  possible,  and  the  reading  v of  the  voltmeter  when 
connected  between  one  wire  and  earth  is  noted.  The  voltage 

is  then  again  changed  so  as  to  make  the  ratio  C'-  = 1c  as 

e3 

small  as  possible,  and  the  reading  v of  the  voltmeter  is 
noted.  Referring  to  the  diagram,  in  which  1,  0 and  2 are 


the  three  wires,/!,  /„  and/2  the  fault  resistances,  and  v the 
voltmeter  connecting  the  wire  2 to  earth,  we  have — 


or- 


v 

F 

V 

E„  F 


E, 

Jo 

1 

Jo 


- = o, 


1 + _K 

A 


= o. 


(1) 

(2) 


Similarly,  when  the  voltages  are  e,  and  e2,  and  the  volt- 
meter reading  is  v,  we  have — 


v _ 1 

Bi  E Jo 

F.om  (2)  and  (3)  we  get- 


1 + k 


J i 

K — /•: 


= 0. 


(3) 


A (X  _ _ XrA  = o, 

f V e2  ej  y, 


giving— 


/.= 


F E,  (K  — k) 

e,  V — e2  v 


(-0 


We  can  now  get  the  value  of  f0  by  filling  in  the  value 
of/,,  in  equation  (1),  and  when  J\  and  /0  are  known,  the 
value  of  / can  be  found  from  the  equation — 

1 = 4-  + JL  + -L . 

* A Jo  A 


The  measurements  of  e„  Ea,  e,  and  e2  can  be  made  with  the 
same  voltmeter  that  is  used  for  measuring  the  voltage  to 
earth,  but  it  is  more  convenient  to  use  a separate  voltmeter 
connected  through  a double-pole  change-over  switch. 


Name-plates. — We  have  received  from  the  Glore 
Namk- Plate  Co.,  Ltd.,  of  20,  High  Holborn,  W.C.,  specimens  of 
their  chemically-engraved  name-plates,  such  as  they  are  supplying 
to  prominent,  electrical  manufacturing  firms. 
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an  improved  form  of  condenser  for 

POWER  WORK. 


The  undoubted  opening  which  exists  for  a cheap  and  reliable  con- 
denser in  alternating-current  distribution  work  has  not  hitherto 
been  satisfactorily  met,  chiefly  because  of  the  difficulty  of  obtaining 
a suitable  dielectric  and  of  building  the  condensers  in  a safe  and 
mechanical  manner.  . 

For  low  voltages,  such  as  occur  in  telegraph  and  telephone  worn, 
the  recently-introduced  paraffin-paper  condensers,  made  up  by 
winding  plain  paper  and  tin-coated  paper  from  continuous  rolls, 
are  thoroughly  satisfactory,  whilst  for  high-tension  work  at  10,000 
or  more  volts  the  Moscicki  glass-tube  condensers  have  given  good 
resultP.  For  moderate  voltages  glass  is  unsuitable,  as  it  cannot  be 
obtained  in  thicknesses  sufficiently  small  from  the  electrical  stand- 
point, whilst  retaining  sufficient  mechanical  strength 

Paper  is  eminently  suitable  for  the  purpose,  but  its  hygroscopic 
nature  must  be  combated  by  some  more  stable  and  heat-resisting 
material  than  paraffin,  and  with  this  object  various  resinous  sub- 


if  J 


Fig.  2. 


stances  have  been  tried  from  time  to  time.  The  condensers  wt  re, 
however,  usually  unsatisfactory,  because  they  were  made  up  by 
hand  with  alternate  sheets  of  tinfoil  and  dielectric,  and  the  in- 
sufficient protection  of  the  edges  and  the  presence  of  air  bubbles 

gave  trouble.  , , . . 

Messrs.  Meirowsky  & Co.  some  years  ago  patented  a machine  for 
forming  insulation  tubes  out  of  treated  paper,  and  they  have 
recently  applied  the  same  apparatus  to  the  production  of  a reliable 
foim  cf  condenser.  The  process  of  forming  the  insulation  tubes 
was  as  follows:— The  prepared  paper,  retarded  by  a brake,  was 
drawn  over  hot  plates  and  wound  on  a mandrel  working  under 
heavy  pressure  from  two  rollers,  kept  at  a temperature  only  slightly 
below  the  melting  point  of  tin.  In  this  way  both  dampness 
and  air  bubbles  were  effectively  avoided,  and  the  resulting  tube, 
after  cooling,  was  drawn  off  the  mandrel  with  an  exlremely  dense 
and  firm  texture,  and  in  a condition  to  be  worked  like  wood.  The. 
material  was  known  as  Pertinax,  and  was  found  veiy  reliable  both 
in  air  and  in  oil.  If  required,  the  tubes  could  be  flattened  out  into 
plates. 

■When  using  this  process  for  the  production  of  condensers,  it  is 
only  necessary  to  lay  suitable  sheets  of  Bmooth  tinfoil  on  the 
paper  as  it  leaves  the  drum  and  passes  over  the  hot  plates,  and  to 
wind  this  tinfoil  in  with  the  paper.  In  the  direction  of  motion 
the  sheets  of  tinfoil  are  made  of  the  right  length  to  reach  just  once 


As  no  1,000-volt  supply  was  available,  the  test  was  carried  out, 
by  arranging  a resonance  circuit  as  in  fig.  3,  using  a transformer  for 
the  choking  coil  l,  and  adjusting  it  until  the  voltage  v was  about 
1,000.  The  wattmeter  w was  of  the  dynamometer  torsion-heal 
type ; the  voltmeter  was  a Weston  dynamometer,  and  the  ammeter 
a hot  wire  instrument.  The  condenser  was  run  for  5£  hours  at  a 
voltage  varying  between  990  and  1,160,  the  supply  voltage  b“inr 
about  300,  and  the  frequency  varying  from  87  at  the  start  to  CD  at 
the  end.  The  power  absorbed  by  the  condenser  was  about  50  watts, 
and  the  power  factor  varied  from  '09  at  the  statt  to  T2  at  the  end. 
The  capacity,  calculated  from  the  alternating  measurements  by  the 
ordinary  formula,  was  8 7 mfd.  at  the  start,  and  9 3 mfd.  at  the  en  . 
The  temperature  rise  at  t at  the  end  of  the  run  was  19j  O.,  and 
was  practically  steady  at  that. 

After  this  test  the  condensers  were  connected  to  a n t.  trans- 
former, and  the  voltage  was  gradually  raised.  At  about  2,000  volts 
the  noise  of  a Blight  discharge  was  noticed.  This  increased  with 


the  voltage,  and  breakdown  of  one  element  occurred  at  5,500  volts. 
An  examination  of  the  inside  of  the  condenser  showed  the  presence 
of  a blackened  cavity. 

The  insulation  resistance  of  these  transformers  was  practically 
infinity  when  cold,  and  even  after  lying  for  some  hours  in  water, 
although  the  resistance  fell,  they  stood  the  full  voltage  satis- 

Various  transformers  for  higher  voltages  up  to  10, 0C0  were  also 

tested,  and  all  showed  a power  factor  of  about  T at  50  cycles,  b lg. 
shows  the  temperature  rise  curves  for  some  of  these  Curve  1 is  for 
a 10  000- volt  022  mfd.  condenser;  curve  2 for  a 5,500-volt  082  mta. 
one, 'curve  3 for  a 3,0C0-volt  ‘22  mfd.  one,  and  curve  4 a 2,000-volt 

•56  mfd.  one.  , 

The  temperature  rise  haB  a somewhat  marked  effect  on  tne 
capacity,  especially  at  the  higher  values,  as  is  shown  in  fig.  5. 
Within  the  ordinary  range  of  temperature,  however,  this  variation 
is  not  appreciable. 


ELECTRICAL  DEVICES  FOR  HANDLING 
MATERIAL  AT  GARY. 


round  the  periphery,  and  the  breadth  of  the  tinfoil  is  made  some- 
what less  than  that  of  the  paper,  according  to  the  voltage  on  which 
the  condenser  is  to  be  used.  Projecting  lugs,  alternately  to  right 
and  left,  are  provided  on  the  tinloil  sheets. 

In  this  way,  after  removal  from  the  mandrel  and  the  joining  of  the 
lugs,  a thoroughly  satisfactory  tube-shaped  condenser  is  obtained 
without  air  bubbles,  with  every  trace  of  moisture  removed  and  with 
the  edges  completely  closed  down  round  each  piece  of  tinfoil. 
The  tube  can,  if  desired,  be  pressed  into  a flat  shape,  as  shown  in 
fig.  1,  although  this  is  at  the  expense  of  the  internal  cooling 
surface.  A battery  of  such  plate-shaped  condensers  is  shown  in 
fig.  2.  The  condensers  can  be  readily  arranged  to  suit  any  voltage 
by  simply  varying  the  number  of  layers  of  plain  paper  wound  on 
between  every  two  tinfoil  sheets. 

Dr.  K.  Fischer,  in  the  E.T.Z.  for  July  1st,  1909,  deecribeB  some 
tests  carried  out  on  condensers  of  this  type.  A battery  of  four 
condensers,  suitable  for  l,C0O  volts,  was  made  up,  each  element 
having  a capacity  (measured  with  direct  current)  of  from  1 72  to 
2 28  microfarads  (total,  8 25  mfd.),  a weight  of  3,840  to  4,490 
grammes  (total  weight,  16,500  grammes),  and  a size  of  75  cm.  x 
14  8 to  16  cm.  X 2‘6  to  2 76  cm.  (total  volume,  10,902  cb.  cm.). 
They  were  of  the  flat  shape,  and  were  laid  one  on  top  of  the  other, 
and  the  tempetature  during  the  test  was  taken  it»  between  the  tw*» 
ventral  ones  at  f (flg,  3). 


One  of  the  moBt  prominent  features  of  the  equipment  at  the  Gary 
plant  of  the  Indiana  Steel  Co.  is  the  apparatus  provided  for  handling 
the  raw  material.  Along  the  slip  where  the  ore  is  received  in 
vessels,  there  are  five  monster  ore  unloaders  and  an  equal  number 
of  bridges.  Each  unloader  is  of  the  grab-bucket  type  rated  at  1 
tons  per  lift,  while  each  bridge  is  rated  at  13  tons  and  is  of  the 
cantilever  type.  The  former  is  equipped  with  six  motors,  having  a 
total  rating  of  435  h p.,  while  the  latter  has  14  motors,  the  aggregate 
rating  of  which  is  618  h p.  The  object  of  the  bridges  is  to  convey 
the  ore  to  the  point  of  use  from  a large  concrete  trough  to  which  it 

is  carrie  I by  the  unload  erB.  , , 

The  master  controller  for  operating  the  six  motors  on  each 
unloader  is  mounted  in  a motorman’s  compartment  arranged  within 
the  le»  of  the  nnloader  immediately  above  the  bucket;  thus  the 
operator  is  able  at  all  times  to  view  the  performance  of  the  machine 
from  the  most  advantageous  position.  No  power  other  than  that 
derived  from  electricity  is  used  with  the  unloaders,  all  hydraulic 
cylinders,  &c.,  having  been  dispensed  with.  Lifting  magnets  have 
proved  particularly  advantageous  for  handling  both  the  raw  material 
and  the  finished  product  at  Gary.  In  the  open-hearth  stocky  ards 
the  cranes  used  for  unloading  pig-iron  and  scrap  from  railroad  cars 
are  equipped  with  magnets  provided  with  a controller  so  arranged 
as  to  cause  the  load  to  be  released  with  great  promptness.  Current 
in  a reversed  direction  is  sent  through  the  magnet  winding  when  it 
is  desired  to  release  the  load.  It  is  said  that  the  load  is  released  in 
0'6  second,  while  when  this  arrangement  is  not  used  12  seconds  are 
required  for  releasing  the  load.  Skull-cracker  cranes  equipped  with 
liftin*  magnets  are  in  use  at  the  open  hearth  and  adjacent  to  the 
pig-casting  machine  for  breaking  up  defective  castings  wnd  the 
skulls  of  chilled  metal  which  accumulate  on  the  liniDgs  of  ladles 
used  in  handling  molten  metal.  The  cranes  are  mounted  upon  run- 
ways of  exceptional  height.  Steel  balls  wei^h.Dg  approx.mately 
12  000  1b.  are  used  for  breaking  np  the  scrap  and  skulls.  The 
material  to  be  broken  is  unloaded  from  cars  and  placed  on  the 
ground  by  means  of  the  magnet,  A ball  i-  t hen  lifted  by  the  magne 
and  hoisted  to  a suitable  height,  and  umly  throwing  1 the magnet 
oontnller  to  the  "cfl”  position  reles*  • 'he  ha  1,  which  does  tbi 
work  of  breaking  the  material,  The  bivkv**  *wetal  •*  the*  gathered 
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up  by  the  magnet  and  loaded  into  boxes  for  charging  into  the  open- 

hearth  furnaces. 

There  has  recently  been  put  into  operation  at  Gary  a pair  of 
lifting  magnets  for  handling  the  output  of  the  rail  mill.  The 
shipping  yard  of  the  rail  mill  is  spanned  by  two  special  electric 
cranes,  each  equipped  with  double  hoisting  drnms.  Fig.  1 illus- 
trates a pair  of  magnets  suspended  from  one  of  these  cranes  lifting 
80,000  lb.  of  rails  60  ft.  in  length  ; the  same  pair  of  magnets  are 
capable  of  lifting  a double-locked  or  nested  layer  of  rails  30  ft.  in 
length,  23  rails  being  handled  at  each  lift.  In  other  words,  10  or  12 
tons  of  rails  are  bandied  per  lift,  depending  upon  the  section  of  the 
rail.  With  these  magnets  an  ordinary  car  of  rails  can  readily  be 
loaded  in  from  two  to  three  minu'es.  In  addition  to  the  saving  in 


Fig.  1. — Electromagnets  Lifting  a Layer  cf  60-ft.  Rails. 


time  and  labour  which  is  introduced  by  these  rail-handling  magnets, 
a further  advantage  is  gained  in  that  owing  to  the  widfe  spacing  of 
the  magnets  the  rails  are  not  strained,  and  there  is  no  danger  of 
giving  them  a permanent  set  in  the  process  of  handling. 

For  controlling  the  motors  on  the  above-mentioned  crapes,  as 
well  as  those  on  the  ladle  cranes,  charging  cranes,  soaking-pit  cranes, 
stripper  cranes,  &c.,  use  is  made  of  ventilated  grid  controllers  of 
the  type  devised  by  Mr.  A.  C D ir  key  when  superintendent  of  the 
electrical  department  of  the  H imestead  Steel  Works.  The  con- 
troller is  operated  by  a lever  having  a straight  forward  and  back- 
ward motion.  When  properly  connected,  the  motion  of  the  lever 
indicates  to  the  operator  the  direction  in  which  the  motor  will  run. 
For  instance,  in  the  case  of  a trolley  on  a crane,  when  the  operator 
moves  the  lever  from  him  the  trolley  moves  across  the  bridge  away 
from  him,  and  when  the  lever  moves  toward  the  operator  the 
trolley  moves  toward  him.  This  agreement  is  found  to  be  very 
valuable,  particularly  in  cases  where  one  operator  must  operate  a 
number  of  controllers,  and  where  confusion  on  the  part  of  the 
operator  might  result  in  serious  damage.  . 

The  above-described  controlling  devices  and  lifting  magnets'were 
designed  and  built  by  the  Electrical  Controller  & Manufacturing 
Co.,  Cleveland,  Ohio. — Electrical  World. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Storekeeping  lor  an  Electricity  Works. 

May  ] briefly  reply  to  the  letter  by  “ E.  W.  R.,”  which 
appeared  in  your  issue  of  September  3rd  ? 1 will  take  the 

notes  one  at  a time  : — 

1.  J much  prefer  a book  for  the  requisition  of  goods  to 
the  loose  leaves  torn  from  a carbon  copy  book. 

2.  The  only  difference  suggested  here  is  a hand-ruled 
book  in  place  of  one  with  the  headings  printed. 

3.  “ E.  W.  R.  ” hardly  makes  his  meaning  clear  in  this 
paragraph.  I do  not  see  any  reason  why  the  storekeeper 
should  not  keep  the  stores  cards.  A card  is  used  for  each 
article,  or  batch  of  like  articles,  because  experience  proves 
that  to  be  necessary.  There  are  storekeepers  and  storekeepers, 
and  their  knowledge  of  electrical  material  may  vary  in 
proportion  to  their  positions  and  salaries.  In  an  electricity 
works  the  storekeeper  has  to  deal  with  scores  of  other  goods 
than  electrical  material. 

1.  The  cash  columns  in  the  stores  book  (received)  are  not 
there  for  urc  by  the  storekeeper.  The  cash  columns  serve  a 
particular  purpose  peculiar  to  an  undertaking  where  the 
borough  accountant  handles  the  financial^  part  of  the 
business.  I do  not  agree  that  the  storekeeper  should  be 
responsible  for  all  goods  passed  by  him.  The  engineer  is 
the  man  who  knows  what  he  requires. 


5.  The  £ s.  d.  columns  in  the  issued  book  are  there  lor 
the  benefit  of  the  cost  clerk.  “ E.  W.  R.”  says  here  “ for 
the  same  reason  as  No.  4.”  No  reason  appears  in  “ No.  4,” 
only  a question. 

The  few  books  and  cards  described  really  form  part  of  a 
complete  system  of  cost  keeping.  Perhaps  this  should  have 
been  mentioned  ; the  presence  then  of  any  superfluous 
matter  might  have  been  understood,  where  the  use  was  not 
apparent.  With  regard  to  the  remarks  about  a difficulty 
being  experienced  with  such  a large  number  of  books, 
practice  says  otherwise. 

Interested. 


The  New  Theory  of  Electricity. 

Your  correspondent  Mr.  Walker  will,  I think,  find  it  a 
great  advantage  in  understanding  the  new  theories  of  matter 
and  electricity  if  he  becomes  a Berkeleyan  out  and  out. 
Clerk  Maxwell,  as  we  all  know,  wrote  : — “ Bishop  Berkeley 
let  us  cl— n him  with  faint  praise,”  but  I doubt  greatly  if 
his  successor  at  Cambridge,  Sir  0.  Lodge,  and  others,  would 
have  the  temerity  to  do  so. 

Meanwhile  people  like  the  writer  live  in  a medium  2,000 
million  times  denser  than  lead,  where  masses  are  not  acted 
upon  by  gravitation,  and  of  which  the  only  point  in  its 
favour,  is  the  childlike  simplicity  of  the  mathematics  compared 
with  earlier  times.  Mathematical  physicists  nowadays 
calculate  densities  of  ether,  &c.,  as  easily  as  Hudibras  spouted 
Creek.  If  it  does  not  look  quite  right  the  theory  soon 
straightens  things. 

“ All  mass  is  mass  of  the  ether,  all  momentum  momentum 
of  the  ether,  all  kinetic  energy  kinetic  energy  of  the  ether,” 
so  writes  Sir  J.  J.  Thomson  in  “ Electricity  and  Matter,”  a 
book  I recommend  together  with  “ the  little  Berkeley,”  to 
Mr.  Walker.  ' 

“We  are  all  waves  ” writes  another  scientist,  and  “ mole- 
cules are  individuals  : ” having  got  so  far,  it  is  but  a step  to 
do  as  the  writer  has  done,  and  believe  with  good  Bishop 
Berkeley  that  everything  is  merely  “ an  apparition  of  the 
mind.” 

Anyone  who  wishes  to  appreciate  the  modern  theory  of 
Thomson,  Drude,  &c.,  as  regards  matter,  or  rather  its  absence,  - 
would  be  well  advised  to  study  Berkeley  first. 

Meanwhile  the  grand  simplicity  of  the  corpuscular  mathe- 
matics is,  like  the  Bellman’s  chart  in  the  “ Hunting  of  the 
.Snark,.”  something  to  be  thankful  for.  Previously  it  was 
about  as  bad  as  the  good  Bishop’s  “ brandy  and  salt  ” cure 
for  all  ailments  ; and  when  one  turns  oneself  inside  out,  so 
to  speak,  the  regions  spoken  of  by  Sir  O.  Lodge  recently 
become  apparent.  Places — 

“ Where  entity,  and  quiddity, 

The  ghost  of  defunct  bodies  fly.” 

Physics  now  is  much  more  exciting  reading  than  anything 
Wells  or  Marie  Corelli  can  produce. 

M.  F.  H.  W. 


I beg  to  thank  you  for  your  courteous  reply  to  my  letter 
on  the  above  subject,  which  appears  in  the  current  issue.  I 
am  also  interested  to  learn  that  you  champion  the  new 
theory.  May  I ask  you  to  carry  the  matter  a little  farther, 
and  to  state  the  experimental  proof  of  the  claim  made  by 
Sir  Joseph  Thomson,  and  endorsed  by  yourself,  that  the 
whole  of  the  mass  of  the  corpuscle  arises  from  its  charge  ? 

My  complaint  in  this  matter  is  that  Sir  Joseph  Thomson, 
and  those  who  think  with  him,  have  jumped  an  important 
gap  in  the  chain  of  evidence.  Taking  the  report  of  Sir 
Joseph ’8  address,  given  in  your  own  columns,  I note  the 
following  : — 

The  study  of  gases  exposed  to  Rbntgen  rays  has  revealed  in  such 
gaaes  the  presence  of  particles  charged  with  electricity  ; some  of 
these  particles  are  charged  with  positive,  others  with  negative, 

electricity. 

The  properties  of  these  particles  have  been  investigated  ; we 
know  the  charge  they  carry,  the  speed  with  which  they  move  under 
an  electric  force,  the  rate  at  which  the  oppositely  charged  ones 
recombine,  and  these  investigations  have  thrown  a new  light,  not 
only  on  electricity,  but  also  on  the  structure  of  matter. 

We  know  from  these  investigations  that  electricity,  like  matter, 
is  molecular  in  structure,  that  just  as  a quantity  of  hydrogen  is  a 
collection  of  an  immense  number  of  small  particles  called  molecules, 
so  a charge  of  electrioity  is  made  up  of  a great  number  of  small 
charges,  each  of  a perfootly  definite  and  known  amount. 
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With  practically  all  of  the  above  I should  be  in  agreement, 
except  that  I should  look  for  proof  of  the  claim  that  the 
investigations  have  thrown  a new  light  on  the  structure  of 
matter.  Later  on  in  the  address,  however,  I find  the 


following  : — 

We  have  already  made  considerable  progress  in  the  task  of  dis- 
covering what  the  structure  of  electricity  is.  We  know  that 
negative  electricity  is  made  up  of  units,  all  of  which  are  of  the 
g»me  kind;  that  these  units  are  exceedingly  small  compared 
with  even  the  smallest  atom,  for  the  mass  of  the  unit  is  only  rmis 
part  of  the  mass  of  an  atom  of  hydrogen;  that  its  radius  is  only 
lO-i.'  centimetre,  and  that  these  units,  “ corpuscles  ” as  they  have 
been  called,  can  be  obtained  from  all  substances.  The  size  of  these 
corpuscles  is  on  an  altogether  different  scale  from  that  of  atoms  ; 
the  volume  of  a corpuscle  bears  to  that  of  the  atom  about  the  same 
relation  as  that  of  a speck  of  dust  to  the  volume  of  this  room 
Under  suitable  conditions  they  move  at  enormous  speedB  which 
approach  in  some  instances  the  velocity  of  light.  The  whole  of  the 
mass  of  the  corpuscle  arises  from  its  charge. 

In  the  whole  of  the  last  quotation  from  the  address,  which 
I take  it  gives  the  substanoe  upon  which  you  endorse  the 
President’s  claim,  it  will  be  noted  that  there  is  no  proof  of 
the  claims  made.  The  President  makes  very  large  claims, 
I think  it  will  be  acknowledged,  and  I ask,  where  is  the 
proof  of  the  claims  ? 

Suppose  we  analyse  the  claim  you  quote.  Newton  s 
definition  of  mass,  it  will  be  remembered,  is  volume  into 
density.  How  does  the  volume  or  density  of  the  corpuscle 
arise  out  of  the  charge  which  it  carries  ? The  point  which 
I wish  to  make  is  that,  .so  far  as  anything  which  has  yet 
appeared  shows,  Sir  Joseph  Thomson,  and  those  who  think 
with  him,  have  assumed,  without  proof,  that  the  charged 
corpuscle  is  the  charge.  I ask  for  proof  of  it. 

Assuming  that  the  charge  controls  the  volume  and  density 
of  the  corpuscle,  surely  that  is  different  to  the  corpuscle 
owing  its  existence  to  the  charge.  Many  substances  owe 
their  volume  and  density  to  their  possession  of  a certain 
quantity  of  heat,  yet  I presume  it  will  not  be  argued  that 


heat  is,  for  instance,  steam. 


Sydney  F.  Walker. 


Bath,  September  13th,  1909. 

[It  is  not  usual,  when  recording  conclusions,  to  recapitu- 
late the  whole  of  the  evidence  upon  which  they  are  based  ; 
the  limitations  of  time  aDd  space  preclude  any  such  attempt. 
Our  correspondent  will  find  the  details  of  the  experiments 
recorded  in  the  proceedings  of  the  scientific  societies  and 
other  publications.  He  appears  to  have  heard  of  them  now 
for  the  first  time,  and  seemingly  has  not  kept  himself  in 
touch  with  the  investigations  which  have  been  in  progress 
in  this  connection  during  the  past  decade. — Eds.  E.R.] 


What  is  an  Electrician? 

In  reply  to  “ Alpha,”  what  constitutes  an  electrician,  I 
would  like  to  say  that  up  till  a year  or  two  back  I was 
always  under  the  impression  that  an  “ Electrician  ” was  one 
versed  in  electricity,  not  necessarily  a lathe  and  vice  man 
nor  even  a mechanic,  but  one  who  had  a good  technical 
knowledge  of  the  subject  and  was  able  to  direct  the  installing 
and  erection  of  electrical  plant  only.  On  the  other  hand, 
an  electrical  engineer  was  one  who  had  passed  right  through 
the  works  and  was  capable  of  erecting  and  running  a com- 
plete plant,  including  boilers  and  prime  movers,  being  a 
thoroughly  practical  man,  with  good  technical  and  a fair 
commercial  knowledge  of  both  steam  and  electrical 
machinery.  However,  like  “ Alpha,”  my  ideas  were 
shattered  a year  or  two  back  after  reading  an  advertisement 
in  your  paper,  which  no  doubt  many  of  my  electrical  friends 
will  remember.  It  read  after  this  style  : — 

“Wanted,  an  electrical  engineer  to  take  charge  of  the 
electric  light  plant  on  a gentleman’s  estate  ; one  who  could 
do  horse-shoeing  preferred  ; must  be  a married  man,  with 
a wife  able  to  milk.  Salary,  22s.  per  week,  with  cottage, 
coals,  and  potatoes.”  What  0 ! the  potatoes. 

Some  little  time  later  another  one  appeared,  viz. : — 
“Wanted,  an  electrical  engineer,  married,  for  private 
estate  in  the  Isle  of  Bute,  to  take  charge  of  the  electric 
light  installation,  run  electric  launch  on  lake,  also  a steam 
launch  between  island  and  mainland,  one  with  a knowledge 
of  motor-cars  preferred.” 

Now,  being  an  all-round  man,  I answered  this,  and  after 
a week’s  delay,  I received  the  following  reply.  “I  am 


instructed  by  the  Hon.  So-and-So  to  state  that  your  experi- 
ence being  that  of  the  man  we  require,  we  shall  be  glad  to 
know  if  you  could  commence  duties  on  20  th  inst.  I lie 
salary  will  be  27s.  per  week,  with  house,  garden,  and 


I was  so  nervous  of  the  salary,  I did  not 


coals.” 

However, 

I^often  wonder  if  our  dear  old  Editor  inserts  these 
adverts,  for  the  enjoyment  of  his  readers,  or  whether  he  s 
really  in  earnest.  But,  when  all’s  said  and  done,  I suppose 
we  mustn’t  grumble,  because  who  knows  but  that  some  (lay 
one  of  the  above  jobs,  combined  with  the  Old  Age  Tension, 
may  keep  one  of  us  out  of  the  workhouse. 


TV  TV  tifdl  o 


Newcastle-on-Tyne,  Sept,  13th,  1909. 


[We  hardly  need  point  out  that  we  are  in  no  way  respon- 
sible for  the  announcements  that  appear  in  our  advertisement 
pages. — Eds.  E.R.] 


The  opinions  of  “ Alpha  ” upon  this  question  have  been 
perused  with  interest.  The  term  “electrician”  is  quite 
authentic.  If  we  look  in  the  dictionary,  we  see  that  an  elec- 
trician is  one  versed  in  the  science  of  electricity.  Now,  the 
trouble  is  that  not  everyone  who  styles  himself  an  electrician 
is  versed  in  the  science  of  electricity.  Let  us  take  two 
extremes. 

There  is,  say,  the  local  plumber  and  gasfitter,  who  has  no 
technical  knowledge  of,  or  practical  experience  in,  electrical 
work  proper,  but  who  will  fix  an  electric  bell  for  you,  and 
is  not  above  attempting  electric  light  wiring  (despite  the 
resultant  low  insulation  test,  &c.).  He  is  an  “ electrician. 
Then  we  peruse  a syllabus  from  that  eminent  gentleman, 
Prof.  Andrew  Jamieson,  and  find  that  he  is  consulting 

engineer  and  electrician.”  . 

Thus  we  have  the  two  extremes  enclosing  Messrs. 
Nobody,  Anybody,  and  Everybody.  No  one  can  call 
himself  “ Doctor  ” unless  he  possesses  the  necessary  qualifica- 
tions for  such  distinction.  Anybody  can  term  himself 
“ electrician,”  whether  he  possess  the  necessary  qualifications 
or  not.  The  qualifications  which  an  electrician  should  have 
are  a good  combined  practical  and  technical  knowledge  o 
the  branch  of  electrical  work  to  which  he  devotes  his  efforts. 

An  electrical  engineer  is,  of  course,  one  who  has  a thorough 
all-round  knowledge  of  electrical  work.  Haying  passed  the 
recognised  examinations  of  the  City  and  Guilds  of  London 
Institute  (either  for  wiremen  and  electricians,  or  for  elec- 
trical engineers)  should  be  recognised  as  adequate  technical 
qualification  for  those  who  have  been  unable  to  take  a day 
course  at  one  or  other  of  the  technical  institutions. 

In  regard  to  wiremen,  arc  lamp  trimmers,  motor  attend- 
ants, &c.,  they  are  all  necessary  adjuncts  to  the  efficient 
working  of  an  electrical  concern  where  they  are  employed, 
otherwise  they  would  not  be  there,  and  there  are  many 
amongst  these  who  can  quite  correctly  style  themselves  elec- 
tricians, whilst  as  regards  those  who  do  style  themselves 
electricians  and  electrical  engineers,  and  are  not  entitled  to 
do  so,  well,  we  cannot,  under  the  present  conditions,  prevent 
them  from  doing  so;  therefore,  it  is  only  left  for  us  to 
quietly  smile  (or  frown)  at  the  presumptuousness  of  such 
individuals.  _ w T 


Electric  Miners’  Lamps. 

Mr.  Jones’s  criticism  of  my  letter  in  your  last  issue  has 
caused  me  to  go  more  fully  into  the  case  for  electric  minerB 
lamps,  with  the  result  that  I am  myself  surprised  to  discover 
how  good  and  strong  a case  it  is. 

Referring  to  Mr.  Jones’s  letter,  however,  I should  like  to 
gay  it  is  news  to  me  that  the  Joicey  Collieries  and  the 
Lambton  Collieries  are  under  joint  control  ; I am,  therefore, 
corrected  in  this  matter. 

With  regard  to  the  Ediswan  bulbs,  my  information  ib  from 
the  very  best  source,  but  as  I have  not  the  permission  of  the 
colliery  proprietors  to  publish  their  figures,  I cannot  do  so  ; 
but  Mr.  Jones  can  rest  assured  that  these  lamps  have  proved 
the  most  satisfactory,  in  spite  of  many  tests  with  other  lamps 
for  quite  a number  of  years. 
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With  regard  to  how  many  collieries  can  take  2,000  miners’ 
lamps,  I may  say  that,  without  an  effort,  I can  think  of  at 
least  a dozen,  and  although  I do  not  profess  to  be  a mining 
engineer,  I think  there  must  be  many  others  of  quite  as  large 

a capacity. 

Mr.  Jones,  I think,  leaves  out  of  consideration  in  his 
estimate  of  costs  several  items. 

1.  The  parts  he  mentions,  and  for  which  he  allows 
Id.  per  lamp  per  week,  are  practically  eliminated  from  my 
battery,  and  the  broken  glasses  are  paid  for  in  many  col- 
lieries, by  the  miners,  &c.,  themselves.  For  instance,  I 
eliminate  battery  plates,  flexible  connectors,  either  worn-out 
or  broken  lugs,  ebonite  cases,  charges  for  distilled  water  and 
lead  rivets,  and  reduce  the  consumption  of  sulphuric  acid  to 
the  very  lowest. 

2.  The  bulbs  have  a life  of  1,000  hours,  and  cost  little 
more  than  half  the  figure  that  Mr.  Jones  quotes. 

3.  With  regard  to  plant  required,  I would  point  out  that 
electricity  is  now  generated  at  most  of  the  large  collieries 
throughout  the  kingdom  at  a very  low  cost,  or  else  it  is 
obtainable  from  the  district  electricity  supply  at  not  more 
than  Id.  per  unit. 

4.  I cannot  see  how  2,000  lamps,  charged  in  three  batches, 
and  requiring  watts  each  (even  assuming  that  the 
maximum  current  is  being  used  during  the  whole  six  days) 
can  possibly  consume  more  than  120  b t.u.  (not  400  b.t.u.) 
per  week,  and  certainly  a generating  plant  of  5 kw.  would 
be  just  about  five  times  as  large  as  would  be  required  to 
charge  666  lamps  per  time,  and  leave  a margin  for  charging 
another  100  lamps. 

By  my  improved  design  of  lamp  and  system  of  working, 
the  existing  lamp  cabin  and  staff  can,  in  most  cases,  be 
utilised  for  the  electric  lamps,  and  I claim  that  my  cost  for 
repairs  and  up-keep  is  less  than  with  the  oil  lamp  owing  to  the 
elimination  of  working  parts,  reduction  of  inspection  and 
insurance  expenses,  not  to  mention  the  absence  of  fire  risk, 
the  use  of  metal-filament  lamps,  hermetically  sealed  cases, 
and  interchangeable  parts,  most  of  which  can  be  bought  by 
the  million  in  the  open  market. 

Although  the  first  and  running  costs  of  my  lamp  are 
much  below  that  of  any  other  electric  lamp  I happen  to 
know  about,  my  reason  for  writing  to  your  journal  was,  as 
stated  in  my  first  letter,  more  to  point  out  that  any  satis- 
factory electric  hand  lamp  offers  important  advantages  to 
colliery  managers  and  men  quite  apart  from  lamp  cabin 
economies.  The  advantages  are  precisely  : — 

Absence  of  fire  risks  through  defective,  overheated  or 
damaged  gauzes  and  broken  glasses  or  unlocked  Davy  lamps. 

Decreased  expenditure  for  inspection  and  supervision.  (If 
the  time  of  10  men  at  £2  per  week  is  diverted  to  other 
functions  in  the  colliery,  £20  per  week  should  be  written  off 
the  lamp  account.) 

Cleaner  coal,  owing  to  a whiter  light. 

Better  atmospheric  conditions  for  the  hewers. 

Moreover,  I am  possessed  of  definite  knowledge  that  in 
the  case  of  one  colliery  using  electric  hand  lamps,  the 
accounts  show  an  appreciable  balance  in  favour  of  running 
electric  lamps  as  agamst  Davy  lamps,  while  if  the  decreased 
insurance  rate  is  considered,  our  (the  electrical  engineers’) 
position  is  impregnable.  One  gas  catastrophe  averted  would 
financially  outweigh  the  first  and  maintenance  costs  of  many 
electric  lamps  for  many  years  to  come. 

I am  somewhat  surprised  and  disappointed  that  Mr.  .Jones 
has  not  supported  us  more  in  his  arguments  than  he  has 
done. 

Fred.  J.  Tnrquund. 

London,  W.C.,  September  13///,  190!). 


Tramway  Power  Tari IT'-:. 

Are  you  aware  that  in  your  leader  in  this  week’s  issue  you 
have  perpetrated  an  extraordinary  blunder  in  comparing 
tramway  power  station  wor/cs  costs  with  combined  lighting 
and  power  station  works  costs  plus  capital  charges'? 

Arguing  on  this  false  basis  you  point  out  the  disadvan- 
tage of  tlio.se  tramway  autho-icies  who  purchase  current 
instead  of  generating  it  themselves.  It  is  difficult  to  under- 
stand how  Rttch  an  extraordino  j blunder  could  have  got  into 
your  paper  e*  it  ha*,  but  you  vsh  quite appreciate  the  uncom- 


fortable time  that  a good  few  borough  electrical  engineers  will 
experience  who  are  selling  current  to  a tramway  undertaking. 

You  are  using  the  very  argument  which  is  used  by  many 
tramway  managers  and  tramway  committeemen,  who  will  not 
realise  the  difference  between  works  costs  and  total  costs. 

A.  H,  Seabrook, 

General  Manager. 

Marylebone  Electricity  Supply. 

[Mr.  Seabrook  has  evidently  not  read  the  article  in  ques- 
tion throughout,  or  he  would  have  noticed  that  after  giving 
the  average,  works  cost  (which  includes  distribution,  repairs, 
&c.)  of  12  tramway  power  plants,  viz.,  0’402d.  per  unit’ 
and  similarly  the  average  purchase  price  paid  in  the  case 
of  10  combined  undertakings,  viz.,  lT47d.  per  unit,  we 
stated,  “ It  is  true,  these  figures  are  not  directly  comparable. 
....  The  higher  figure  includes  in  many  cases  transform- 
ing and  feeder  losses,  as  well  as  the  interest  and  sinking 
fund  charges  on  the  capital  cost  of  the  power  house,  sub- 
stations where  necessary,  and  feeders.” 

We  then  go  on  to  show  that  allowing  for  financial  charges 
at  6 per  cent,  on  £55  per  kw.,  in  addition  to  the  tramways 
station  works  cost,  there  is  still  a balance  in  favour  of  the 
self-contained  systems,  amounting  to  no  less  than  £160,000. 

The  concluding  paragraphs  of  the  article  dealt  with  the 
Glasgow  and  Manchester  undertakings  particularly.  Can 
our  resourceful  correspondent  explain  away  the  1909  pub- 
lished data  of  the  Glasgow  undertaking,  viz  , 27,741,755  kw.- 
hours  “issued  from  power  station  to  sub-stations  load 
factor,  39’8  per  cent. ; power  expenses,  interest  and  sinking 
fund,  '757(1.  per  unit,  or  allowing  for  conversion 
and  transmission  losses,  to  meet  Manchester  conditions, 
•<X2d  per  unit?  In  the  case  of  Manchester,  the  1909 
figures  show  29,675,249  units  sold  to  the  tramways 
department  at  l'Old.  per  unit,  and  we  have  Mr.  Pearce’s 
statement  at  the  M.E.A.  last  June,  that  the  Manchester 
traction  load  factor  is  32  per  cent. 

While  it  may  be  argued  that  these  cases  are  not  strictly 
comparable,  we  submit  that  they  are  sufficiently  so  to  allow 
one  to  form  an  opinion  in  favour  of  the  tramway  plant,  even 
allowing  an  addition  for  depreciation  in  the  Glasgow  case  at 
the  same  rate  as  may  be  included  in  the  Manchester  figures. 

We  quite  appreciate  the  troubles  of  the  borough  electrical 
engineer  who  runs  up  against  a tramway  committeeman, 
particularly  if  the  latter  should  interpret  the  proper  propor- 
tion of  capital  charges  to  be  included  in  his  price  per  unit, 
as  the  proportion  of  the  capital  charge  incurred  in  giving 
the  supply  in  his  particular  case — a definition  with  which 
Mr.  Seabrook  will  certainly  agree. — Eds.  E.R.] 


The  ascertainment  of  cost  of  traction  supply  in  a com- 
bined undertaking  is  admittedly  complicated  by  reason  of 
load  and  diversity  factors  and  other  causes,  and  is  a matter 
which  cannot  profitably  be  discussed  in  the  columns  of  a 
newspaper. 

Fortunately,  however,  this  point  is  not  at  issue,  the  only 
matters  really  calling  for  attention  being,  on  the  one  hand, 
the  prices  charged  for  traction  supplies  in  cases  of  combined 
undertakings,  and,  on  the  other  hand,  the  costs  in  cases 
where  separate  plants  are  owned  and  worked  by  tramways 
undertakings. 

Two  such  cases  will  illustrate  the  unmistakable  errors 
made  in  your  leader,  and  what  is  true  here  will,  no  doubt, 
apply  to  the  other  towns  named  by  you.  The  cases  can  be 
supported  with  a wealth  of  detail,  but  so  as  not  to  encroach 
unduly  on  your  space,  the  facts  are  given  as  briefly  as 
possible.  For  the  year  1908  you  quote  Manchester’s  charge 
for  traction  as  l'14d.  per  unit.  This  is  quite  correct,  but 
note  should  be  taken  that  the  units  charged  are  measured  at 
the  distributing  stations,  and  not  at  the  generating  stations. 
Glasgow’s  cost  is,  however,  not  £37,365,  or  *35d.  per  unit, 
as  you  state,  but  is,  according  to  page  21  of  the  accounts 
issued  by  the  Glasgow  tramways  department,  £136,145  in 
all,  or  l'19d.  per  unit,  and  this,  be  it  noted,  is  for  units 
measured  at  the  generating  station.  As  Glasgow  furnishes 
on  the  same  page  the  total  units  at  distributing  stations,  it  is 
possible  to  correctly  place  the  figures  on  something  like 
equality  with  Manchester.  The  total  then,  at?  issued  for 
traotion  load  from  sub-station  direct-current  bus- bats,  is 
-a.JOS.GQS  unit*,  which  divided  into  the  £13^,146  abovn 
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named,  represents  l'41d.  per  unit,  a vastly  different  figure 
from  the  *35d.  previously  mentioned. 

Your  leader  partly  explains  the  discrepancy  by  referring  to 
the  omission  of  interest  and  sinking  fund  charges,  but  there 
are  other  omissions,  such  as  provision  for  renewals,  rates, 
taxes,  management  expenses,  &c.,  all  of  which  are  included 
in  Glasgow’s  own  statement. 

The  other  case  is  that  of  Sheffield,  where  the  figures  pub- 
lished require  considerable  adjustment  before  they  are  com- 
parable with  those  for  Manchester.  For  instance,  Sheffield’s 
cost  of  'GG8d.  per  unit  makes  no  allowance  whatever  for 
units  used  in  the  generating  station,  nor  for  the  excess  of 
transmission  losses  in  Sheffield  as  compared  with  Manchester, 
nor  for  rates  and  taxes.  From  figures  supplied  by  Sheffield, 
it  appears  these  increase  the  cost  to  '8  Id.  per  unit,  and  even 
then  there  is  no  provision  for  renewals,  as  is  the  case  in  both 
Glasgow  and  Manchester.  Further,  the  costs  in  the  Glasgow 
area,  and  in  that  part  of  the  Manchester  area  worked  from 
the  Stuart  Street  station,  are  for  high-tension  supplies  con- 
verted at  and  distributed  through  sub-stations.  Consequently 
they  are  not  comparable  with  Sheffield’s  cost,  which  is  for  a 
low-tension  supply  furnished  direct  from  the  generating 
station,  the  true  comparison  here  being  with  that  part  of 
Manchester’s  supply  given  from  Bloom  Street  station,  where 
the  cost  is  practically  the  same  as  in  Sheffield. 

Perhaps  the  best  comment  on  these  comparisons  of 
Manchester’s  dual  system  with  Glasgow  and  Sheffield,  is  to 
mention  that  they  have  been  critically  tested  and  accepted  by 
the  Manchester  Tramways  Authorities  within  the  last  few 
months,  and  there  is  no  doubt  existing  in  Manchester  as  to 
the  wisdom  of  the  combined  supplies.  Whatever  may  be 
said  of  other  towns,  it  is  certainly  not  true  that  dissatisfaction 
exists  in  Manchester. 

It  is  alleged  that  Tramways  Committees,  when  comparing 
the  prices  charged  to  them  for  traction  with  those  charged  to 
large  power  consumers,  are  not  convinced  that  the  difference 
in  conditions  warrants  the  difference  in  prices.  Be  that  as  it 
may,  the  differences  in  conditions  of  supply  are  incontest- 
able, and  the  economics  of  electric  supply  are  nowadays 
sufficiently  well  understood  to  render  argument  as  to  the  justice 
of  lowering  prices  for  better  load  factors  unnecessary.  The 
only  proof  needed  is  that  the  better  load  factors  exist,  and  on 
that  point  electric  undertakings  may  be  trusted  to  look  after 
their  own  interests. 

As  far  as  the  municipalities  are  concerned,  I submit  that 
this  question  should  be  looked  at  not  from  the  tramways 
manager’s  standpoint  or  the  electrical  engineer’s  standpoint, 
but  from  that  of  the  broader  viewpoint,  viz.,  which  course  is 
best  for  the  municipality  as  a whole  ? 

Referring  again  to  the  case  of  Glasgow,  the  most  important 
undertaking  cited  in  support  of  the  separate  generating 
station  system,  what  is  the  position  to-day  ? The  electricity 
and  tramway  power  stations  are  linked  up  by  mains,  enabling 
the  two  departments  to  exchange  to  the  extent  of  4,000  kw. 
In  at  least  one  other  of  the  towns  named,  the  question  of 
giving  a supply  for  the  tramway  extensions  from  the  lighting 
station  has  been  under  serious  consideration  of  late.  I am 
unable  to  appreciate  the  difference  between  the  linking  up 
of  tramway  and  lighting  stations  and  a combined  station  to 
commence  with  ; the  principle  involved  is  the  same  in  each 
case,  and  I submit  these  examples  afford  very  fair  proof 
of  the  correctness  of  Mr.  Wordingham’s  advice  and 
Manchester’s  attitude  on  thiB  question  some  ten  years  ago. 

The  writer  of  your  leader  has  not,  I think,  closely  gone 
into  the  question  of  the  economics  of  power  production  at 
combined  stations,  otherwise  he  would  never  have  penned 
the  words  in  the  last  paragraph.  The  effect  of  calculating 
the  tramway  rates  with  reference  to  the  annual  charges  on 
the  whole  capital  expenditure  of  an  undertaking  in  which 
bulk  supplies  of  power  form  a large  percentage,  is  favourable 
indeed  to  the  tramways  departments,  so  much  so  that  we 
have  in  Manchester  agreed  upon  a rate  for  the  next  three 
years  which  shall  be  calculated  on  that  part  of  the  under- 
taking which  directly  concerns  the  tramway  power  supply. 
It  iB  here  where  the  tramway  departments  who  take  their 
supply  from  combined  stations  have  the  pull,  they  may 
reasonably  expect  the  prices  paid  for  their  energy  to  fall,  due 
to  the  influence  which  the  large  power  supplies  have  on  the 
capital  charges  incidental  to  the  combined  undertaking. 
But  in  the  case  of  separate  tramway  stations  working  on  a 


more  or  less  fully  developed  system,  the  power  costs  are  only 
influenced  by  economies  in  running  expenses — the  capital 
charges  will  remain  practically  constant. 

S.  L.  Pearce. 

Manchester  Corporation  Electricity  Works, 

September  14  th,  1909. 

[Mr.  Pearce  omits  to  mention  that  the  £136,145,  power 
expenses  at  Glasgow  in  1908,  included  £47,547  for  deprecia- 
tion ; deducting  this — as  it  has  no  counterpart  at  Man- 
chester— we  have  £88,600  net  power  cost,  which,  spread 
over  25,200,000  units,  issued  from  sub-stations,  used  in  car 
works , depots , &c , gives  a total  cost  of  -84d.  per  unit,  as 
compared  with  lT4d. — say  Id.  per  unit,  if  we  allow  a pro- 
portion for  renewals  in  the  Manchester  figure  for  1908.  As 
regards  the  advantage  of  linking  up,  the  Glasgow  tramways 
department  only  purchased  13,557  units  from  the  lighting 
department  in  1909.  If  so  much  benefit  is  derived  at  Man- 
chester— which  is  in  a distinctly  superior  position  to  the 
majority  of  towns — from  the  influence  of  the  large  power 
supplies  on  the  capital  charges  as  a whole,  how  is  it  that  the 
Manchester  tramway  charges  so  much  exceed  those  of 
Glasgow,  and  are,  in  fact,  calculated  directly  on  the  plant 
used  for  tramway  supply  ? — Eds.  E.R.] 


Ignition  Magnetos. 

As  a reader  of  your  valuable  paper  I should  like  you  to 
enlighten  me  as  to  the  reason  why  no  British  firm  can  manu- 
facture a magneto  machine  that  will  approach  any  of  the 
foreign  makes  in  efficiency.  I have  been  assured  that  it  is 
so.  Surely  it  is  not  that  we  have  not  the  ability.  Various 
motor-car  builders  state  that  they  cannot  obtain  a satisfactory 
magneto,  no  matter  what  price  is  paid  for  them.  It  is  very 
humiliating  to  be  told  that  we  have  not  the  brains  in 
England. 

Harry  Owen. 

Widnes,  September  13 th,  1909. 


Packing  for  Shipment. 

In  a recent  issue  of  your  journal  you  referred  to  the 
rough  usage  to  which  cases  of  machinery,  &c.,  are  sub- 
jected in  foreign  parts,  and  the  consequent  need  for  the 
most  careful  packing.  In  this  connection,  the  enclosed 


photograph,  which  shows  cases  containing  electrical 
machinery,  switchboard  panels,  &c.,  just  deposited  on  the 
quay,  at  a port  which  shall  be  nameless,  may  be  of 
interest.  Incidentally,  it  confirms  your  remarks  as  to  the 
uselessness  of  “ This  side  up  ” and  similar  labels. 

T. 


Curious  Lamp  Failure. 

Replying  to  “ N.  B.’s  ” letter  and  photograph  of  a glow 
lamp  failure.  Although  he  states,  on  breaking  the  lamp,  the 
filament  was  intact,  he  omits  to  say  whether  the  lamp  in  the 
ordinary  term  was  burnt  out,  i.e.,  would  not  light  when 
applied  to  the  current.  Was  it  devoid  of  vacuum  ? If  it 
had  been  examined  for  this,  in  all  probability  it  would  have 
been  found  to  be  the  case,  also  minus  vacuum,  and  still  the 
filament  intact.  The  dinting  of  the  bulb  is  easily  explained. 
It  is  caused  by  burning  lamps  in  confined  spaces,  so  that 
when  it  is  alight  the  temperature  rises  enough  to  bring  the 
thin  glass  of  the  bulb  to  a soft  state,  allowing  the  atmos- 
pheric pressure  to  dint  the  glass,  as  in  the  photograph.  If 
the  lamp  had  been  minutely  examined  it  would  have  been 
seen  that  the  glass  of  the  bulb  had  touched  the  filament, 
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which,  bein';:  incandescent,  quickly  burns  a hole  in  the  glass, 
then  away  goes  the  vacuum,  which  accounts  for  the  deposit 
of  soot.  The  excessive  current  caused  to  flow,  through  the 
loss  of  the  vacuum,  being  enough  to  fuse  the  connection  of 
the  lamp  to  the  bayonet  too  before  the  filament  burnt 
through. 

I have  had  many  instances  of  the  denting  phenomenon  of 
lamp  bulbs.  Ordinary  50  c.p.  carbon-filament  glow  lampa 
employed  for  street  lighting  purposes,  which  were  enclosed 
in  7-in.  spherical  globes,  after  burning  a month  or  so  used 
to  become  hot  enough  to  allow  the  atmospheric'  pressure  to 
press  in  the  glass  bulb  until  it  touched  the  filament,  wbich 
immediately  burnt  a hole,  as  I have  already  stated  ; so  it  is 
quite  feasible  for  this  to  have  happened  to  a lamp  burning 
in  the  vicinity  of  an  engine,  where  the  temperature  of  the 
atmosphere  is  considerably  higher  than  in  the  open  air. 

Another  peculiar  phenomenon  that  has  come  under  my 
notice,  which  I should  like  to  see  explained,  is  : — Osram 
lamps  burnt  in  the  same  kind  of  globes,  the  neck  of  which 
just  allows  them  to  pass  in,  on  butning  out  cannot  be  ex- 
tracted from  the  globe  without  first  breaking  either  the 
globe  or  the  lamp,  the  bulb  of  the  lamp  having  apparently 
swelled.  I have  seen  four  separate  instances  of  this. 

H.  R.  G.  F. 


Carbon  Brushes. 

A very  large  number  of  your  readers  must  be  interested 
in,  and  have  considerable  experience  of,  the  behaviour  of 
carbon  brushes  on  dynamos  and  motors,  and  yet  they  remain 
a puzzling  problem  to  tho^e  whose  business  it  is  to  satisfy 
the  caprices  of  the  machines  on  which  the  brushes  have  to 
work.  Every  maker  could,  I think,  quote  instances  both  of 
conspicuous  successes  and  of  abject  failuies  with  identically 
similar  brushes  on  different  types  of  machines  of  equal 
merit  as  far  as  regards  design. 

There  can  be  little  doubt  that  an  ideal  brush  should 
collect  sparklessly  with  the  lightest  possible  pressure  at  all 
loads,  for  this  must  result  in  a rainimum  of  wear  and  tear 
of  both  commutator  and  brush. 

An  instance  has  recently  come  to  ray  notice  where  a set  of 
four  brushes  were  put  upon  a 25-ii.r.  motor  d living  a shop 
averaging  about  seven  hours’  work  a day. 

Preliminary  tests  of  friction  gave  definite,  indications  of 
the  difference  of  pressure  necessary  to  collect  at  full  load 
compared  with  those  brushes  previously  used,  but  the  results 
were  even  more  remarkable.  The  brushes  were  taken  out 
after  rather  more  than  five  years’  regular  work,  and  jveie 
found  to  have  worn  down  just  10  mm.,  or  2 mm.  per  year. 
The  old  type  of  brush  used  to  last  from  seven  to  eight 
months.  At  the  same  rate  of  wear  the  new  brushes'  would 
have  a life  of  from  10  to  15  years  ! 

It  rvouid  be  interesting  to  know  if  similar  instances  can  be 
quoted  by  any  of  your  readers.  The  armature  had  never 
been  out  of  the  machine  during  the  five  years,  and  the  brushes 
were  only  taken  out  in  order  to  make  f urtker  comparative  tests. 

The  vagaries  of  carbon  brushes  must  be  an  interesting 
study  to  those  who  have  to  look  after  them,  and,  perhaps, 
some  of  your  readers  can  from  their  experience  throw  some 
interesting  light  on  the  subject. 

W.  Stepney  Rawson. 

London,  W.,  September  14 Ih,  1 1)00. 


PROCEEDINGS  OF  INSTITUTIONS. 

Hydro-Flectrlc  Power  in  Canada. 

By  Cecil  B.  Smith,  M.Am.Soc.O.E. 

( Abstract  of  papa-  read  before  the  Ameiucan  Society  of  Civic 
E:\aiM-.EHs,  Srptenilcr  lsf,  3009.) 

Tuic  population  of  Causda  is  familiarly  spoken  of  as  ogricultural 
in  character,  but  this  is  only  relatively  true,  as  large  and  important 
industries  (loutish  throughout  the  Eastern  Provinces,  and  even  in 
this  young  and  sparsely-populated  country  the  increase  in  popula- 
tion is  ulioo  t entirely  urban  iu  character,  except  on  the  greut 
wheat  plains  of  t he  Middle  West. 

Coal  is  available  on  the  extreme  west  and  east,  but  for  2,000 
miles,  covtrir  g much  of  the  most  populous  and  fertilo  centre  of 
the  country,  i;  necessary  to  import  coal  from  the  United  States 


for  heat  and  power.  Fr  rm  a hydraulic  point  of  view,  however,  the 
country  has  been  peculiarly  favoured,  as  a glance  at  the  map  will 

show. 

The  Hudson  Sea  is  deep  set  into  the  heart  of  the  country,  and 
the  height  of  land  between  the  waters  flowing  to  this  sea  and  to 
the  St.  La.vrence  drainage  system  is  from  1,200  to  1,500  miles  long, 
and,  what  is  of  more  importance,  it  i3  only  from  1,000  to  2,003ft. 
above  the  sea,  and  is  not  of  a mountainous  character,  but  is  a perfect 
network  of  lakes,  Rwamp3,  rock,  and  forest,  and  affords  a good 
reservoir  and  regulator  for  hundreds  of  large  ri.vers,  which,  as  they 
reach  the  pursut  St.  Lawrence,  dtsjend  over  precipitous  Laurentier 
rapids,  admirable  as  a uroes  of  hydraulic  power.  This  condition 
obtains  all  over  Canada  as  far  west  as  Eastern  Manitoba,  and,  as 
the  rainfall  averages  from  25  to  40  in.  per  year,  with  jao  marked 
tendency  to  drought,  and  as  the  long  winters  store  up  so  much 
moisture  that  the  low-water  period  often  merges  into  the  period 
of  autumn  lains,  the  pin  h of  low  water  is  not  in  many  cases  a 
seriou  3 menace,  except  in  the  March  of  severe  winters.  On  the  great 
western  plaias  the  topography  and  climate  both  militate  against 
hydraulic  values. 

Ur.til  20  years  ago,  hydraulic  poWer  often  formed  the  basis  of 
growing  industries  and  determined  frequently  the  location  of  the 
centres  of  population,  but  the  larger  centres  of  trade  were  deve- 
loped by  rail  and  water  transportation  and- in  many  cases  were 
quite  distant,  from  such  sources  of  power.  , ; 4 

With  the  advent  of  eiectric  power  transmission,  however,  these 
citi:  s offered  a favourable  market  for  the  tale  of  light  a' d pop\r 
from  distant  sources,  and  private  companies,  and  in  some  cases 
municipalities,  have  invested  large  sums  in  hydro-electric  con- 
structions and  transmission  systems  to  serve  the  adjoining 
districts.  _ 

On  the  Atlantic  seaboard,  in  the  presence  of  extensive  coal 
measures  and  coal  mining,  the  incentive  to  hydro-electric  devel- 
opment has  been  lacking  ; indeed,  a recent  installation  of  st^H 
electric  equipment  having  a capacity  of  500  kw.  at  the  pit  month, 
from  which  electric  energy  is  transmitted  -at  11,000  volts  to 
Amherst,  N.S.  (distant  6 5 m les),  may  be  but  the  pioneer  of  much 
more  extensive  installations  of  a similar  character  in  other  parts  of 
A m rriea. 

Farther  westward  in  New  Brunswick,  there  exists  the  condition 
more  usual  in  Canada,  namely,  rivers  having  large  drainage  areas, 
and  having  their  sources  in  swamp,  forest,  lake  and  mu-keg,;  in 
which  snow  and  frost  linger  late  in  April,  or  even  until  May,  and 
feed  these  rivers  throughout  the  dry  months  of  August  and 
September  ; indeed,  it  is  usual  in  Canada  to  find  the  extreme  low- 
water  period  in  March,  before  the  frost  has  ceased  to  hold  the 
moisture  from  flowing.  The  Miramichi,  Re3tigouche  and  St.  John 
are  great  rivers,  and  extensive  hydraulic  constructions  may  be 
expected  fer  grinding  pulp  alone,  in  addition  to  serving  near-by 
t was  and  c.ties  by  transmitted  electricity. 

A most  interesting  and  extensive  development  has  been  com- 
m-.nced  at  Grand  Falla,  NB,  by  the  Grand  Falls  Power  Co., 
where  the  St.  John  River,  with  its  sources  in  hundreds  of  lakes  of 
Northern  Maine,  falls  abruptly  115  ft.  over  a slate  barrier. 

For  these  hydro-electric  works  the  type  of  construction  which 
ha  been  selected  is  that  of  vertical  10,000-h.p.  three-phase  25-cycle 
11,000  volt  units,  operating  under  a head  of  130  ft.,  and  the 
designs,  under  which  contracts  for  the  construction  of  the  work? 
a;e  about  to  be  let,  provide  for  a hydraulic  capacity  of  80,000  H.P., 
with  a present  machinery  installation  of  40,000  hp.,  which  will 
generatecurrent  for  ferro- manganese  smelting,  pulp  grinding,  and 
for  transmission  to  the  cities  of  Woodstock  (70  miles),  Fredericton 
(125  miles),  and  St.  John  (1&5  miles).  An  interesting  feature  of  the 
design  is  that  the  generators  are  to  be  placed  in  the  wheel  pit 
immediately  above  the  turbines,  with  a provision  for  the  proper 
ventilation  of  this  subterranean  chamber,  as  well  as  careful  water- 
proofing to  ensure  satisfactory  electrical  conditions.  The  tunnel 
tail-race  will  be  placed  entirely , below  the  level  of  the  tail-race 
water,  and  the  draft  tubes  from  each  unit,  therefore,  will  be 
brought  into  the  top  of  the  tunnel  from  one  side  of  the  wheel 
pit ; this,  it  will  he  noted,  ir  a variant  oh  the  methods  adopted  by 
the  Toronto  and  Niagara  Power  Co.  in  it.3  works  at  Niagara 
Falls,  Ont.  - _ 

On  the  Pacific  Coast,  the  hydraulic  conditions  are  very  different 
from  those  in  otl.tr  parts  of  Canada,  for  the  great  mountain  ranges 
arc.  not  goed  Teseiv.  iis,  and,  although  the  glaciers  feed  the  rivers 
until  late  in  the  summer,  yet  at  other  seasons,  owing  to  the  light 
rainfalls  east  of  the  eout  range,  the  rivers  become  very  much 
reduced  in  volume;  thus  the  exiessive  floods  of  the  Fraser  River, 
tor  instance,  mako  it  unsuitable  for  hydraulic  development  for 
power  purposes.  Near  the  const,  however,  the  rainfall  is  excessive, 
and  the  existence  of  small  lakes  has  facilitated  the  construction  of 
several  interesting  developments,  serving  Vancouver  and  the 
ad  joining  territory. 

The  works  of  the  Stave  Lake  Power  Co:,  r.ow  under  construction, 
are  35  miles  oast  of  Vancouver,  on  Stave  River,  where  a head  of 
SO  ♦ . is  to  bo  utilised  The  equipment  will  consist  of  five  units, 
w !i  (,{  5, COO  ii  p.,  and  it  is  considi  red  that  the  electrioil  output 
fri  in  this  installation  has  a good  ] respective  maiket  in  Vancouver 
and  W cot  minster,  to  which  the  current  is  to-  be  transmitted  at  au 
ultimate  voltr.gr  of  00,000. 

T!  V;  T.ci.uvcr  Power  Co  , Ltd.,  hes  ?■  mest  interesting  dev  lop* 
n,  1 i.t  Eulzin  Lake,  38  miles  from  Vancouver.  This  has  been 
m de  1 1 le  by  diverting  the  water  of  Coquitlam  River  at  Lake 

Ccqm  lai-  into  Bniz  n Luke  by  a 2-A-mile  tunnel  having  a section 

of  73  iq.  It.  At  Butzin  Lake  the  water  is  taken  from  the  head 
wo  ks  by  si  cel  pipes  to  a power  house,  1,800  ft.  distant,  and  located 

at  sea  level,  400  ft.  lower. 

1 he  ; , in- ruling  equipment  is  typical  of  the  Pacific  Ccast,  ‘'cing 
originally  composed  of  four  units,  each  of  3,0C0  h.p.  ; two  Pelton 
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wheels  for  each  unit  d 
b p.m.,  in  addition  to 
10,000-H  p.  generator  d 
equipment  having  a to 
The  electric  cuiien 
volts  and  transmitted 
Lulu  Island  and  el-e 
railways,  salmcn  can' 
municipal  and  industri 
of  an  urban  population 
The  transmission  1 in 
circuits  of  three-pease 
navigable  water  at  o: 
j suspended  15 

The  total 
and  the  trar. 
the  generatii 
all  these  tr, 


ive  a 3,000-e.p.  2,300-volt,  generator  at  200 
hich  theru  is  also  a recent  installation  of  a 
iven  by  four  Pelton  wheel's  thus  making  an 
,1  generating  capacity  of  22.00U  H P. 
from  this  station  is  stepped  up  to  -23,300 
to  Vancouver,  New  Westminster,  Burnaby, 
here,  and  is  rued  for  operating  electric 
ries,  car  shops,  saw- mills,  and  for  general 
i;*l  purposes,  thus  serving  the  requirements 
n of  abuut  90,000. 

le  ronsi-ts  ol  double  towers  each  carrying  two 
e,  No.  2,  B.  & S , copper  cable,  and  cresses 
me  place,  where  there  is  a span  of  2,750  ft. 
e the  water. 

iroe-pha;e  circuit  length  of  lines  is  135  miles, 
rmf.r  capacity  at  present  in  service  is  14,650  kw.  at 
stat'on-and  16,400  hw.  at-  the  various  sub-station-, ; 
rslorlnfre  are  air-cooled,  and  are  of  different  sizes  up 


icrlfl 


to  a maximum  of  2,500  kw.  per  phase. 

The  only  interesting  hyaro  electric  plant  is  that-  of  the  We. t 
Kootenay  Power  Co , fcuilfc  to  serve  the  mines  and  sme-tura  at 
Bossland,  Trail,  and  in  the  boundary  district-.  It  is  located  at 
Bounington  Falls,  on  the  Kootenay  River,  9 miles  west  of 

The  'hydraulic  head  varies  fr,  m G5  to  55  ft-.,  being  least  at  high 
water  and  the  minimum  capaci’y  of  the  river  is  estimated  at  about 
6 COO ' cb.  ft.  pcr  Fee.,  being  the  run-oil  from  a mountainous 
drainage  area  of  nerrlv  10,000  sq-  mi'es,  which  owing  to  the  glacial 
sources  of  the  river,  gives  a low-water  period  in  winter  and  a high 
water  period  in  Fummer.  The  station  is  a very  interesting  example 
of  complete  concrete  construction,  inducing  even  the  intake 
channels  and  draft-tubes  of  the  turbines,  and  is  constructed  for  an 
equipment  of  four  units,  each  of  6,000  h.f  , nominal  rating,  with 
the  turbines  of  30  per  cent,  overload  capacity.  At  present,  two 
units  are  installed  and  a third  has  been  ordered,  in  addition  - o 
which  the  whole  station  has  an  equipment  of  2,700  kw.,  and,  when 
required,  serves  Ris?land  and  Trail  over  a 31-mile,  cedar-pole  line 
at  -20  000  volts  on  two  No.  0 B.  and  S.  three-phase  circuits. 

The  step  up  ti&n^foraiing  station  supplies  60,000- volt  current  tor 
the  new  cedir-pole  transmission  circuits  to  Puoenix1  Mines  and 
Grand  Forks  Smelters,  and  to  Greenwood  Mines,  distant  ,9,  69 
and  83  milts  lespecfively ; and  its  preseut  equipment  consists  of 
six  single-phase  water-cooled  transformers,  each  of  1,850  kw. 
nominal  rating,  each  three-phase  bank  being  in  a fire-proof  com- 
partment; there  is  also  a bank  of  three  Bingle-pbase  1,250-kw. 
transformers  held  in  reserve  for  the  Rossland  and  Trail  Disiricts 
at  20,000  volts  in  the  event  of  a shutdown  of  the  older  station. 
The  total  transforming  capacity  in  seven  tub-stations  is  31,000  kw., 
and  the  active  connected  load  is  21,000  H P.  ... 

f ao  joining  z*nc  and  lead,  smelfccrs  at  kelson,  B.C.,  b3 

supplied  by  these  works  or  by  the  municipal  hydro-electric  werks 
of  the  city  of  Nelson,  on  the  other  side  of  the  river  from  the  large 
power  st a ion  just  described.  This  municipal  power  station  hss  an 
eqn  prnent  of  i.OGO  u p.,  which  is  about  to  be  increased  to  2,500  n.r. 
by  the  imtal’atioa  of  a secc  nd  vertical  unit. 

The  Saskatchewan  River,  of  125,000  sq.  miles  drainage  area, 
riejng  in  the  eastern  slope  of  the  Rckky  Mountains  by  many  sources, 
fed  from  glaciers,  and  descending  to  the  plains  through  many 
mountain  gorges,  offers,  near  its  sources,  reasonable  oppor  unities 
for  hydraulic  development. 

At  a point  on  this  river  immediately  before  it  enters  Jjake 
Winnipeg,  at  Grand  Rapid*,  the  change  in  level  is  112  ft.  in  a few 
miles,  and  there  is  thus  afforded  the  opportunity  for  a development 
of  at  least-  300,000  H p.  whenever  the  demand  arises  for  a power 

'development  at  that  point. 

The  Winnipeg  breach  of  the  Nelson  River  drains  an  area  of 
approximately  55,000  sq  miles  in  the  State  of  Minnesota  and  in  the 
Provinces  of  Ontario  and  Manitoba,  and,  from  its  peculiar  topo- 
graphical features,  affords  one  of  the  most  favourable  locations  for 
the  development  of  hydraulic  power  in  Canada,  excelled,  perhaps, 
only  by  the  Niagara  ai  d the  St.  Lawrence,  and  superior  in  some 
rejects  to  the  Ottawa  River. 

' re  water-power  locations  of  this  river  are  rated 
ric  Power  Commission  of  Ontario  at  a total  of 
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Totals... 

— ; 497,200 

1,204,250 

; Including  raising  the  water  level  by  head  works. 

Winnipeg,  and  all  are  within  short  distances  of  two  trans 
Continental  railway  systems. 

The  situation  at  Kenora  illustrates  th§  great  value  of  water- 
power as  applied  to  flour-milling.  The  town  has  little  else  to 
recommend  it  as  an  industrial  centre,  not  being  at  a competing 
railway  point,  nor  at  a bulk-breaking  point ; neither  is  there  any 
surrounding  population  or  any  fertile  areas  ; but,  in  spite  of  these 
apparently  unfavourable  conditions,  three  large  flour  mills  are 
located  there,  and  use  about  4,000  h.p.,  with  a capacity  of  10,000  bbl. 
per  day.  Two  of  these  plants  ooerate  privately-owned  hydraulic 
equipments,  and  the  third  purchases  1,000  e.h.p.  at  a flat  rate 
§10  ‘per.  E.n.P.-year,  from  the  municipal  power  station.  The 
latter  has  been,  -built  recently  at  the  eastern  outlet  of  the  Lake 
of  the  Woods,  with  dimensions  to  receive  machinery  having  a 
capacity  of  4,000  e.h.p.,  one-half  of  which  has  already  been 

installed.  TTT  , * 

At  the  main  or  -western  outlet  of  the  Lake  of  the  Woods,  at 
Keaora,  there  has  aho  been  built  for  some  years,  a Btone  dam 
from  which  water  could  he  drawn  to  develop  approximately 
18,000  e ii  p.  at  low  water,  but  no  further  constructions  have  been 

commenced.  . 

Ac  Point  du  Brie  the  city  of  Winnipeg  (population  120,000)  has 
commenced  the  construction  of  a large  generating  station  involving 
a 75-mile  transmission  line  to  the  city,  and  the  designs  contain 
some  interesting  features.  A short  (1,200  ft.)  head  canal,  concrete 
overflow  walls,  and  a rock-filled  dam  in  the  main  river  will  raise 
the  water  13  ft.,  creating  a total  head  of  46  ft.  and  forming  a lake 
5 sq.  miles  in  area,  thus  producing  uniform  and  quiet  hydraulic 
conditions.  The  dimensions  of  all  control  works,  dams,  &c.,  • 
provide  for  an  ultimate  equipment  of  60,000  h.p.  The  remainder 
of  the  work  is  to  be  a >iolid  reinforced  concrete  structure  involving 
an  enclosed  forebay  room,  power  house,  and  transformer  Btation 
equipped  primarily  with  five  5,3O0-k.h.p.  units,  which  will  consist 
of  horizontal,  double-runner  turbines  (draft  chests  only)  in  rein- 
forced concrete  wheel-pits  and  directly  connected  through  a breast 
wall  to  three-phase,  60-cycle,  6,600-volt  generators  making 

164  R.P  M.  . 

The  transformation  will  be  to  77,000  volts,  by  water-cooled,  oil- 
insulated  transformers  having  a capacity  of  3,750  kw.  per  phase. 
Similar  transformation  at  Winnipeg  will  be  from  72,000  volts 
down  to  11,000  volts  in  a main  terminal  station,  from  which 
11,000-volt  feeders  will  distribute  to  three  or  more  sub-stations 
for  local  distribution  at  suitable  voltages;  the  transformers  at  the 
terminal  station,  however,  are  to  be  oil-circulating,  and  oil-cooled. 
The  system  of  remote  control  will  be  fully  applied  at  both  stations. 

The  transmission  lines,  of  No.  000  copper,  or  aluminium  equivalent, 
will  be  earned  on  double-circuit  steel  towers  spaced  600  ft.  apart, 
each  alternate  tower  being  of  elastic  type,  with  two  legs  only.  All 
tower  foundations  are  to  be  cn  concrete. 

The  city  utilities  are  already  numerous,  and  include  artesian 
water  supply,  pumped  electrically;  and  the  desire  to  be  able  to 
offer  cheap  power  to  industries,  present  and  prospective,  which 
would  otherwise  labour  under  a great  disadvantage  in  a city  which 
cannot  offer  bituminous  coal  of  « good  quality  for  less  than  §6  ;>0  per 
ton,  while  anthracite  coal  is  S10  50  per  ton  retail,  appears  to  be 
ample  justification  for  this  ambitious  project  for  a city  of  120,000 
inhabitants. 

(To  be  continued .) 


Magnetic  Clutches. — Mkksrs.  C.  E.  Luoard  & Co., 

of  Mi  allesbrougb,  have  received  an  order  for  an  electromagnetic 
clutch  to  transmit  1,000  h p.  at  75  B p.m.  This  clutch  will  weigh 
about  7 tons,  and  is  believed  to  be  the  largest  in  the  world. 
Electromagnetic  clutches  transmitting  1,200  h.p.  at  350  R p.m., 
800  h.p.  at  215  P..F.K.  and  COO  h.p.  at  375r.p.m.  have  been  installed 
on  the  Continent  for  driving  wire  rod  or  small  section  mills. 
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NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  PLANT. 


The  “ Vickers  ” One-Lock  Adjustable  Reamer. 

To  meet  the  demand  imposed  by  modern  methods  for  a satisfac- 
tory adjustable  reamer  for  accurate  work,  Messrs.  Vickers,  Sons 


Fig.  1. — " Vickers  ” One-Lock  Adjcjstable  Reamer. 


Fia.  4. — Telephone  Recorder. 


and  Maxim,  Ltd.,  of  32,  Victoria  Street,  S.W.,  have  introduced 
the  neat  device  illustrated  in  fig.  1.  In  this  reamer  the  shell  is 
made  in  one  piece,  with  a parallel  or  Morse  taper  shank,  and  is 
bored  and  slotted  to  leceive  the  cam  bolt  and  blades.  Fig.  2 shows 
the  end  view  with  these  parts  in  position,  and  it  will  be  seen  that 
the  blades  can  be  gradually  forced  outwards  by  rotating  the  cam 
bolt,  the  surface  of  which  is  formed  somewhat  like  a ratchet.  A 


Fig.  2. — Front  Elevation  and  Section  op  Reamer. 


Fig.  3. — Mode  op  Securing  Blades  to  Bolt. 


one  of  these  recorders  at  hand,  the  usual  hunt  for  a scrap  of  paper 
to  take  down  a message,  and  the  ensuing  hunt  for  the  memorandum 
next  day,  will  become  things  of  the  past. 

“Aron”  Maximum-Demand  Indicator. 

The  Aron  Electricity  Meter,  Ltd.,  of  80a,  Salusbury  Road, 
Kilburn,  have  devised  a simple  attachment  to  their  clock  meter  for 
the  purpose  of  recording  the  maximum  demand  over  a predeter- 
mined period.  As  shown  in  fig.  5,  a pin  a is  fixed  on  the  arbor  of 
the  pointer,  which  indicates  the  maximum  demand  on  a dial.  An 
arm  b,  which  engages  the  pin,  is  attached  to  the  indicator  wheel  g, 
which  is  controlled  by  a hair  spring.  At  suitable  intervals  — 


Fig.  5.— Mechanism  op  “Aron”  M.D.  Indicator. 


scale  and  gauge  point  on  the  end  of  the  shell  and  bolt  provide 
means  for  preserving  the  setting.  The  side  view,  fig.  3,  shows  how 
the  blades  are  locked  into  close  contact  with  the  cam  bolt.  All  the 
blades  are  adjusted  simultaneously,  and  the  cutting  edges  are 
backed  off  to  give  radial  clearance.  A nut  on  the  end  of  the  cam 
bolt  serves  to  lock  the  blades  after  adjustment;  this  nut  lies  in  a 
recess  in  the  shell,  and  cannot  be  accidentally  disturbed.  The 
front  end  of  the  reamer  is  free  from  obstructions,  so  that  a blind 
hole  can  be  reamed  to  the  bottom.  The  parts  are,  of  course,  inter- 
changeable, and  the  reamers  are  made  in  sizes  from  $ in.  to  6-&  in. 
in  diameter,  the  smallest  having  G blades  and  the  largest  14  blades. 

Telephone  Recorder. 

The  accompanying  illustration,  fig.  4,  represents  a neat  and 
handy  instrument  which  is  being  put  on  the  market  by  the  Tele- 
phone Recobder  Go.,  of  11,  Adam  8treet,  Strand,  W.O.  It  is 
made  to  stand  on  a table  or  to  be  fixed  on  a wall,  and  carries  two 
rolls  of  paper— one  to  tear  off  at  the  right-hand  edge,  with  the 
message  duplicated  on  it,  and  the  other  to  be  rolled  up  inside, 
bearing  the  original  written  record  of  the  message  received.  The 
carbon  paper  used  for  obtaining  the  duplicate  is  always  in  position, 
and  the  filed  record  is  easily  referred  to  when  necessary.  With 


generally  20  minutes— the  change- over  gear  of  the  Aron  meter, 
connected  to  wheel  c,  lifts  the  double  lever  d,  and  thus  disengages 
the  wheel  e,  which  is  driven  by  the  counting  train,  from  the 
indicator  wheel  g ; the  latter  therefore  is  carried  back  by  the 
spring  to  its  original  position  against  the  stop  /,  leaving  the 
pointer  behind  on  the  dial.  After  a few  seconds  the  lever  d drops 
again,  bringing  the  wheel  c once  more  into  gear  with  wheel  g,  and 
restarting  the  indicator.  The  principle  of  the  device  is  based  on 
the  fact  that  the  change-over  gear  acts  at  regular  intervals,  and  the 
number  of  revolutions  of  the  counting  train  during  each  of  these 
intervals  is  exactly  proportional  to  the  consumption  during  that 
time ; thus  the  indicator  recoids  the  energy  used  during  a given 
short  period,  or  the  average  demand  during  that  period,  and  the 
pointer  only  moves  when  that  value  exceeds  the  maximum 
previously  attained.  The  size  of  the  meter  is  not  increased ; the 
action  is  purely  mechanical,  and  the  accuracy  is  equal  to  that  of  the 
meter  itself.  The  device  is  applicable  to  all  systems  of  electrical 
circuits,  d o.  and  a o.,  and  is  easily  reset. 

Economical  Tarn-down  Lamps. 

Messrs.  Geipel  & Co.,  of  St.  Thomas  Street,  S.E.,  who  have 
been  supplying  turn-down  lamps  for  a considerable  time,  have  sent 
us  particulars  of  their  latest  types.  The  “ Pull-String  ” type  has 
two  filaments,  one  an  ordinary  8 or  16  o.p.,  the  other  a 1-o.p.  fila- 
ment. The  switch  is  contained  in  the  lamp  cap  for  switching  one 
or  the  other  filament  into  circuit. 
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These  are  supplied  in  all  voltages  from  50  to  250,  and  of  either 
8 and  1 or  16  and  1 o p.  The  8 and  16-c.P.  filaments  take  4 watts 
per  c.P.,  and  the  1-o.p.  filament  takes  8 watts  for  the  1 c.f. 

The  “Hylo”  long  cord  type,  which  is  here  illustrated,  is  a new 
lamp  which  Messrs.  Geipel  are  supplying,  with  cords  3,  6,  10  and 
15  ft.  long.  The  switch  has  a rotary  action  with  a flexible  chain. 


Fig.  6.—"  Hylo  ” Long  Cobd  Tubn-Down  Lamp. 


The  first  pull  turns  the  lamp  on  to  its  full  power  (8  or  16  c.p.),  the 
next  pull  reduces  it  to  1 c.p.,  the  third  pull  turns  the  light  out. 
This  action  can  then  be  repeated.  Messrs.  Geipel  supply  to  dealers, 
for  showroom  purposes,  a machine  worked  by  electricity,  with 
hands  which  pull  the  string,  constantly  changing  the  light  from 
high  to  low  and  from  low  to  high. 


BUSINESS  NOTES. 


Book  Notices. — Annuaire  International  de  V Acetylene. 
By  R.  Granjon  and  P.  Rosemberg.  1909.  Paris : Office  of  VAcety- 
line.  Price  2 fr.  50.— In  addition  to  a mass  of  general  information 
regarding  carbide  of  calcium  and  acetylene,  and  apparatus  used  in 
conjunction  therewith,  this  annual,  nowjn  its  second  year,  gives  a 
quantity  of  statistics  relating  to  the  manufacture  and  uses  of  these 
substances.  It  appears  that  there  are  74  carbide  works  in  exist- 
ence, of  which  this  country  possesses  no  more  than  two  ; it  happens 
that  the  United  States  has  the  same  number,  but  the  latter  aggre- 
gate 40,000  H P.  to  our  3,100  h p.  Thornhill,  in  Yorkshire,  and 
Collooney,  in  Ireland,  are  the  sites  of  the  British  plants.  Our  annual 
consumption  is  12,000  tons,  of  which  we  import  five-sixths ; 
Germany  consumes  40,000  tons,  a far  greater  amount  than  any 
other  country,  necessitating  the  importation  of  30,000  tons.  Other 
European  countries  produce  more  than  they  require  for  their  own 
use,  particularly  Norway  and  Sweden,  which  together  export 
45,000  tons.  The  total  output  of  the  world  is  put  at  240,400  tons, 
with  plant  of  333,800  h.p.  The  “ towns  ’’—most  of  them  really 
villages  of  one  to  two  thousand  inhabitants — lighted  with  acetylene 
are  said  to  number  at  least  836,  probably  more  like  1000  ; 16  of 
these  are  British. 

The  Aero  Manual.  London : Temple  Press.  Price  Is.  6d.  net. — 
This  handbook  has  been  compiled  by  the  staff  of  “The  Motor,”  and 
gives  a concise  review  of  the  history,  principles  and  practice  of 
mechanically  propelled  human  flight,  with  numerous  illustrations. 
It  is  unfortunately  true  that  up  to  the  present  electricity  has  played 
only  an  insignificant  part  in  the  development  of  this  art,  and  until 
a new  battery, primary  or  secondary,  is  devised,  representing  a very 
great  advance  over  those  at  present  available,  there  is  no  gTeat 
likelihood  of  its  becoming  more  extensively  employed  in  the  air. 
But  progress  in  this  branch  of  engineering  has  been  extraordinarily 
rapid  since  the  petrol  motor  was  evolved,  and  if,  as  enthusiasts 
declare,  aerial  locomotion  becomes  a popular  means  of  transport,  it 
is  quite  conceivable  that  the  trans- Atlantic  liner  of  the  future  will 
be  equipped  with  turbo-generators  and  motor-driven  propellers. 
In  any  event,  the  subject  is  one  of  absorbing  interest,  and  we  have 
found  this  admirable  book  to  be  full  of  information  on  human 
flight,  gliders,  aeroplanes,  dirigibles,  aerial  motors,  and  details  of 
design.  We  can  strongly  recommend  its  perusal  to  engineers, 
and  can  promise  them  that,  unless  they  are  already  familiar  with 
the  subject,  they  will  learn  some  facts  with  regard  to  the  behaviour 
of  planes  moving  in  air  which  will  surprise  them. 


'•  Journal  of  the  I.E.E.,"  Vol.  43,  No.  196.— The  part  recently 
issued  contains  the  following  papers: — “The  Use  of  Large  Gas 
Engines  for  Generating  Electric  Power,”  by  L.  Andrews  and 
R.  Porter  ; “ The  Dielectric  Strength  of  Compressed  Air,”  by  E.  A. 
Watson;  “ The  Kapp-Hopkinson  Test  on  a Single  Direct-Current 
Machine,”  by  Dr.  W.  Lulofs ; “ Fly-wheel  Load  Equalisers,”  by 
J.  S.  Peck ; “ Notes  on  Safety  of  Working  Electrical  Plants  in 
Coal-mines,”  by  S.  A.  Simon  ; and  an  original  communication  on 
“ The  Dimensions  of  Transformers,”  by  A.  R.  Low. 

“ Transactions  of  the  Institution  of  Civil  Engineers  of  Ireland.” 
Session  1908-9.  Dublin : John  Falconer.  1909. 

The  Faraday  House  Journal  for  September  contains  an  interest- 
ing account  of  the  career  of  the  late  Principal,  Mr.  Hugh  Erat 
Harrison,  and  of  that  of  his  successor,  Dr.  Alexander  Russell,  each 
accompanied  by  a portrait  of  the  subject  of  the  article.. 

“ Proceedings  of  the  Engineers’  Club  of  Philadelphia.  Vol. 
XXVI,  No.  2.  April,  1909.  From  the  Club. 

“Syllabuses  Applicable  to  Technical  Schools,  &c.,  in  England 
and  Wales.”  Issued  by  the  Board  of  Education.  London : Wyman 
and  Sons.  Price  4d.  . 

“ Journal  of  the  American  Society  of  Mechanical  Engineers, 
September,  1909.  Vol.  XXXI,  No.  7.  Baltimore,  Md. : From  the 
Society. 

“ Continuous-Current  Dynamos  and  Motors.”  By  W.  R.  Kelsey. 
Second  Edition.  London  : Technical  Publishing  Co.,  Ltd.  1909. 
Price  7s.  6d.  . 

A new  edition  of  " The  Dynamo  : Its  Theory,  Design  and  Manu- 
facture,” by  C.  O.  Hawkins  and  F.  Wallis,  will  be  published  imme- 
diately by  Whittaker  & Co.,  this  well-known  work  having  been 
thoroughly  revised  and  considerably  enlarged. 

Gold  Mirrors  for  Searchlight  Projectors.— We  have 

on  previous  occasions  mentioned  Mr.  Cowper-Ooles’s  invention  of 
glass  mirrors  coated  with  gold  instead  of  the  usual  silver  deposit  ; 
the  resulting  beam  of  light  is  composed  of  red,  yellow  and  green  rays 
only.  At  the  same  time  its  range  or  penetrative  power  is  not 
reduced,  and  by  the  elimination  of  the  violet  rays,  the  dazzling 
effect  is  greatly  diminished.  It  is  interesting  to  note  that  in  the 
recent  R.A.C. tests  the  only  three  motor-car  lamps  fitted  with  gold 
reflectors  secured  the  first  three  places  for  maximum  distance  from 
lamp  without  dazzle.  For  naval  projector  work  it  is  found  that  a 
torpedo-boat  on  a foggy  or  rainy  night  can  be  more  clearly  seen 
with  a gold  than  with  a silver  mirror  projector;  the  objects 
illuminated  stand  out  more  prominently  and  there  is  truer  colour 
rendering.  The  gold  mirrors  are  supplied  by  the  Rbflectob 
Syndicate,  Ltd.,  of  82,  Victoria  Street,  Westminster,  S.W.,  who 
hold  the  patents  for  the  process. 

Mel  dram  Destrnctor  Results. — We  have  received  a 

detailed  statement  of  the  daily  consumption  of  output  of  the  refuse 
destructor  supplied  to  the  Prahran  Municipality,  Victoria,  by 
Messrs.  Meldrum  Bros.,  Ltd.  During  the  month  of  July  the  refuse 
burnt  amounted  to  a weight  of  661  tons  2 cwt.,  and  the  electricity 
generated  to  27,870  units ; the  units  generated  per  ton  of  refuse 
(average)  were  42  6,  and  the  revenue  for  the  month,  at  Jd.  per  unit, 
was  £58  Is.  3d. 

Consular  Notes. — Poland. — The  British  Consul  at 

Warsaw  reportB  that  telephonic  communication  in  that  town  is 
growing  rapidly  in  favour.  The  number  of  subscribers  has  risen 
from  2,372  in  1901  to  14,817  in  1908.  The  service  is  open  day  and 
night.  The  subscription  at  present  stands  at  £7  5s.  4d.  per  annum 
for  business  houses  and  £6  6s.  8d.  for  private  residences,  with  an 
unlimited  number  of  calls.  Warsaw  is  now  connected  by  telephone, 
through  Lodz,  with  Kalisz,  on  the  German  frontier,  but  at  present 
through  connection  with  Germany  has  been  prevented  by  the 
action  of  the  censor.  The  line  from  Lodz  to  Kalisz  runs  through 
Lask,  Zduneka-Wola  and  Sieradz,  and  is  68  miles  in  length.  It 
was  constructed  by  private  enterprise  at  a cost  of  £45,000.  From 
Lodz  to  Warsaw  the  line  is  Government  property.  Three  minutes’ 
conversation  between  Warsaw  and  Kalisz  costs  2s.  6d.  The  Lodz- 
Warsaw  and  Lodz-Kali6Z  rates  are  Is.  6d.  and  Is.  respectively. 
Thanks  to  the  severe  measures  adopted  by  the  Governor  of  Lodz, 
the  former  interruptions  of  communication,  caused  by  the  thefts  of 
wire  by  the  inhabitants  of  the  suburbs  of  that  town,  has  been 
stopped.  A line  between  Warsaw  and  Lublin  is  practically  com- 
pleted. "A  plan,  supported  by  those  merchants  who  desire  to 
develop  trade  with  Austria-Hungary,  has  been  proposed  by  the 
Director  of  Posts  and  Telegraphs  at  Lemberg,  for  constructing  a 
line  between  Warsaw  and  Cracow.  If  this  plan  should  be  carried 
out,  Warsaw  will  be  in  direct  communication  with  Vienna.  At 
the  usual  telephone  rates,  three  minutes’  conversation  between 
the  two  towns  will  cost  about  2s.  lOd.  As  stated  in  the 
report  for  the  year  1907,  the  opening  of  the  electric 
tramways  of  Warsaw  was  postponed  until  1908.  Operations 
were  started  in  March,  and  at  the  close  of  the  year  15  of  the  22 
completed  lines  were  in  use.  The  number  of  cars  is  200.  The 
system  is  the  overhead  wire  and  the  service  has  been  good.  The 
cars  are  of  the  central  corridor  class  and  give  seating  accommoda- 
tion to  24  people  on  cross  benches.  On  both  the  front  and  the  rear 
platform  eight  persons  are  allowed  to  Btand.  The  fares  for  2 versts, 
i.e.,  l-326  miles,  are  first-class,  l.yd.,  second  class  L{d.  The  system, 
which  is  a municipal  undertaking,  was  built  by  a Belgian  company, 
electrified  by  a German  firm,  and  let  for  operation  and  manage- 
ment to  a Polish  syndicate.  The  cars  are  well  patronised,  and  are 
stated  to  be  making  £2  per  car  per  day  more  than  was  anticipated. 
Since  the  introduction  of  the  tramways  the  number  of  horse  cabs 
has  diminished  by  50  per  cent.  Though  there  are  plans  for 
extending  the  tramways  in  the  town  to  various  neighbouring 
villages,  there  is  not  much  prospect  of  the  proposal  being  carried 
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out.  The  so-called  first  and  second  class  streets  in  Warsaw  ore 
now  lighted  by  electricity.  The  suburb  of  Mokotow  has  built  its 
own  station,  which  supplies  150  lamps  of  50  cr.  each  to  the 
adjacent  streets.  Private  orders  for  electric  light  installation  have 
been  so  numerous  that,  a.  new  set  of  plant  is  required  for  this 
suburb.  Lodz  is  installing  the  electnc  light.  The  towns  o;  Z^ierz 
and  Ozorkow  are  also  co  mpleting  similar  works. 

Later  in  his  report  tie  Consul  states  that  the' ill-feeling  cr  at  :d 
by  the  action  of  the  German  Government  in  passing  the  Polish 
Expropriation  Bills  has  excited  the  whole  Pol  s-h  p o , u 1 tion 
against  Germany  and  anything  German,  aud  has  opened  the  door 
to  British  goods  of  every  description.  There  is  an  opportunity 
now  for  British  manufacturers  ana  merchants  ti  break  the 

monopoly  of  trade  which  has  hitherto  been  enjoyed  by  their 
German  competitors.  [This  new'  position  was  lady  discussed  in 
the  Electbical  Review  lsst  year — August  23th,  19  s J It 

is  no  exaggeration  to  sav  that  there  is  r.o  branch  of 

commerce  for  which,  a good  opening  does  rot  exist.  A 

successful  venture,  however,  depends  on  a study  of  the  local 
requirements  and  conditions,  and  an  endeavour  to  < iablis'  a 
reciprocal  trade,  without  the  intervention  of  the  German  middle- 
man, who  at  present  is  in  supreme  control.  Attention  should 
especially  be  paid  to  the  Jewish  section  of  the  mercantile  com- 
munity, as  80  per  cent,  of  the  total  trade  passes  through  their 
control.  This  is  a survival  from  the  l imes  when  no  Pole  would 
engage  in  trade;  but,  even  in  spite  of  the  large  .increase  of  Jew?, 
owing  to  the  emigration  from  other  portions  of  the  empire,  the 
Pole  is  gradually  asserting  himself  and  emancipating  himself  from 
the  necessity  of  Jewish  assistance  in  bis  business.  Endeavours  are 
being  made  in  Warsaw  to  form  a local  section  of  the  Russo  British 
Chamber  of  Commerce  at  St.  Petersburg,  but  at  present  nothing  is 
definitely  settled^  It  would  be  useful  if  British  merchants,  who 
already  have  established  agencies  in  the  district.,  would  comm  nicctc 
the  name  of  their  agent  to  the  Consulate  at  Warsaw,  as  often,  from 
want  of  knowledge  as  to  where  British  articles  can  be  obtained  on 
the  spot,  local  merchants  cross  the  frontier  and  obtain  the  same 
thing  of  German  make.  A-few  of  the  catalogues  received  at  the 
Consulate  have  French  or  German  translations.  German  is 
generally  understood  by  all  business  houses,  but  a Russian  text 
would  be  useful  in  the  district  now  being  dealt  with,  and  also 
throughout  Russia. 

Note  for  Shippers  to  Mexico.— Shippers  to  Mexico 

will  be  interested  to  learn  that  the  disability  of  not  being  able  to 
consign  on  through  bill  of  lading  to  interior  points  in  the  Republic 
has  been  removed,  aud  these  documents  can  now  be  obtained  from 
all  the  steamship  companies  serving  Mexican  ports.  Information 
regarding  this  and  other  matters  relating  to  Mexico  will  be  gladly 
given  on  application  to  Mr.  E.  J.  Bray,  .the  General  j'.uropean 
Agent  of  the  National  Railways  of  Mexico,  at  Dashwood  House, 
9,  New  Broad  Street,  London,  E.C.  This  office  has  been  specially 
inaugurated  bv  the  Government  lines  to  protect  their  interests  in 
Europe,  and  with  the  further  object  of  putting  at  the  disposal  of 
shippers,  and  all  who  are  interested  in  Mexico,  information  con- 
cerning the  country. 

Impulse  TnrliinfS. — We  are  informed  that  Messes. 

Willans  & Robinson,  Ltd.,  after  prolonged  experiments,  aie 
placing  on  the  market  a steam  turbine  of  the  Impulse  type,  intended 
to  meet  those  cases  in  which  a speed  of  as  high  as  3 00(5  b.p.m.  is 
admissible.  This  will  provide  for  a capacity  up  to  1,550  kw.  1 he 
turbine  has  been  designed  with  a view  to  efficiency,  as  well  as 
simplicity.  The  lotaling  elementconsista  of  two  wheels  only,  but,  it  is 
stated,  the  economy  rsalised  compares  favourably  with  that,  of  any 
other  tu’bine.  In  future,  therefore,  Messrs.  Willans  & Robinson; 
Ltd  , will  be  in  a position  to  supply  turbines  either  of  the  Parsons 
or  of  the  Impulse  type,  and  they  are  prepared  to  put  forward  r ie  type 
most  suitable  for  the  conditions  to  be  met. 

Bankruptcy  Proceedings. — HeebeIit  John  Bbudett, 

electrical  engineer  and  contractor,  1G,  Regent  Strser  Rugby,  anu 
32,  Earl  Street,  Coventry. — The  summary  of  debtor’s  statement  of 
affairs  issued  b7  the  Official  Receiver  (Mr.  O.  J.  Band,  Coventry) 
shovs  gross  liabilities  All, 214,  of  which  £1,154  is  expected  to  rank 
for  dividend.  Tee  assets  are  estimated  to  produce  £3G3,  against 
which  there  am  preferential  creditors  foT  £28  leaving  £334,  and  a 
deficiency  of  £819.  The  causes  of  failure,  as  alleged  by  debtor,  am 
“trade  depression  In  Rugbyi  competition,  hod  debts,  Illness  and 
heavy  rental.”  From  theOffkial  R reiver’s  observations,  it,  appears 
that  debtor  commenced  business  with  a capita)  of  £160  in  February, 
1902.  The  principal  electrical  trade  credit,  rs  are 
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fl.  Branlik  23  V»lk,  Hteelr minim  A Cr  ..  ..  It 

BienieriH  ffrns.  Dynamo  Wf'Vka  ..  V.t  Electrical  If  rsxlca  biipply  ,.  10 

llnwkins  & Co.  ...  ..  ..  10 


Tne  first  meeting  is  to  be  held  on  September  20!b,  nr.d  the  public 
examination  on  October  llt.h. 

,1.  W.  Sydenham.— The  public  examination  was  held  cn  Tner  ny 
before  Mr  Registrar  Giffnrd,  at  the  London  Bankruptcy  OowtI,  of 
John  William  Sydenham,  sale*  manager,  05,  Connr ight  Stmit, 
Marble  Areh,  who  failed  in  July  with  liabilities  £308  end  a *',  ta  nil. 
In  the  courao  of  his  evidence,  t1  e debtor  stated  that,  foT  the  part 
eight  years  lie  h»d  been  employed  in  the  electrical  engine*  riug 
trade  on  tie  commercial  aide,  latterly  at  n salary  of  £200  per  annum. 
In  April,  1908,  with  £20  capital,  he.  commenced  to  speculate  for 
differences  on  the  Edinburgh  Slock  Exchange,  mostly  in  home  and 
A mericin  r.iffr,  and  althongb  lie  won  at  first,  he  eventually  made  a 
oss  of  £395.  On  Jun-  10th  last’jndgmcnt  for  £211  was  obtained 


against  him,  and  being  unable  to  satisfy  it,  he  was  made  bankrupt. 
Witness  attributed  bis  failure  and  insolvency  entirely  to  those  losses,^ 

The  examination  wsa  eon- Bided. 

1-.  E Bcti  us. — The  first  me*tr\g  of  creditors  was  held  on 
Ti‘.  str  v 5y.  fr.j-c.  'Jr.  W B.  Bowyvr,  Assistant  Official  Receiver-,  at 
- , Co.  t-,  unde'  toe,  failure  of  P.  Butler, 
dot-crib  A as  Ist-e  of  8,  Hill  Street,  Knivhtsbridge.  The  debtor, 
who  re'r , ns  liab'li  ics  £1,471,  against  assets  £7  10s.,  states  that,  v 
sinco  1899,  he  has  had  10  occupation  b'-yond  acting  as  director  of 
various  companies,  in  which  he  invested  and  lost  1)  • ' n £2  5,000  ; 

and  £30,000*  la  1903  he  financed  the  F.lectri':  tight  Renovating 
Co  i Ltd.,  to  the  extent  of  between  £$,000  an 
about  £5,000  or  £8,000  was  his  own  money.  In  or  about  1906  the 
debenture-holders  foreclosed  and  sold  the  whole  of  the  company’s  ~ 
property.  The  debtor  had  made  himself  liable  for  the  lease  of  the 
wo'ss  in  Britannia  Street,  Shoreditch,  and  the  landlord  obtained 
judgment  against  him  in  respect  of  an  outstanding  balance  of  £2o0. 
The'  failure  was  attributed  by  the  debtor  to  )o:ses  in  connection 
wit  h B e various  companies  he  bad  financed.  He  made  no  proposal  - 
and  I c creditors  left  the  estate  in  the  hands  of  the  Official  Receiver 
to  be  wound  up  in  the  ordinary  course  of  bankruptcy,  the  debtor’s 
public  examination  being  fixed  for  October  27th. ' 

H Ennui. t Siiottlkwokth,  Cross  Court,  Briggate,  Leeds,  elec- 
tried  engineer. — The  dew  or  appeared  for  his  public  examination  at 
Leeds  on  the  14th  inst,  He  said  he  resided  with  his  parents  and 
was  unmarried.  He  had  carried  on  business  as  an  electrical  engi- 
in  cr  at  the  above  address 'since  February,  1906.  having  had  nine 
years’  previous  experience  of  the  business.  He  had  no  capital, 
borrowing  £20  from  his  fath-  r,  afterwards  obtaining  other  loans 
from  him.  The  amount  now  owing  to  his  father  was  £357,  includ- 
ing £197  amount  of  bank  overdraft  guaranteed  by  him.  His  total 
liabilities,  according  to  his  statement  of  affairs,  were  £465,  and  he 
estimate-?  that  his  a?  sets,  including  £50  good  bock  debts,  would  realise 
£74  j Is  , leaving  a deficiency  of  £391.  He  alleged  his  insolvency 
to  be  due  to  bad  trade  and  competition.  He  bad  principally  done 
wiring,  and  prices  were  cut  very  much  in  thst  line.  His  net  profit, 
shown  by  his  deficiency  account,  was  only  £25  19s.  7d.  since  Feb- 
ruary let.  1906,  but  he  found,  on  making  up  his  cash-book,  that  the 
amount  should  b6  £114.  At  the  sarna  time,  he  admitted-  that  his*, 
living  and  personal  expenses  during  the  same  period  were  £276,  so 
that  ne  bad  been  living  considerably  in  exces?  of  bis  incomeL  His 
btisin-.f . h;  d :ot  been  successful,  and  in  July  he  executed  a deed  of 
assortment,  offering  5s.  in  the  £,  which  was  refused  by  the 
principal  creditors.  He  had  never  been  greatly  pressed  by 
creditors,  and  he  alleged  that,  apart  from  the  amount  due  to  his 
fatter,  he  was  not  insolvent  at  the  time  of  the  petition,  if  the 
business  could  have  been  sold  as  a.  going  concern.  He  admitted, 
however,  that  this  must  be  taken  into  consideration,  and,  including 
bis  father  s debt,  he  was  aware  of  his  insolvency  about  tnree  years 
ago,  and  all  his  trade  debts  had  been  contracted,  with  that  know- 
ledge. He  hoped,  however,  for  better  trade.  He  had  kept  day- 
book, bought  m.d  void  ledgers  and  cash-book,  but  the  cash-book  was 
not  posted  np  at,  the  fime  of  the  petition.  There  was  a difference  | 
required  f > balance  the  cash-book  of  £243  3s.  10d.,  which  be 
accounted  for  as  being  travelling  and  personal  expenses  which  he 
had  tv  < entered.  He  had  taken  stock,  but  had  only  roughly 
esc  rhiined  bis  financial  position.  The  examination  was  closed. 

Eunist  Fenwck  Jones,  plumber  and  electrical  engineer, \otk 
K -ad,  Vv eat  Hartlepool. — A receiving  order  was  made  at  Sunder- 
ian  , on  September  11th,  on  a creditor’s  petition. 

!KP.  Battery  Contracts. — The  D.P.  Battery  Co.'s 

contracts  received  during  the  pa»t  week  include  orders  for  the 
supply  and  erection  at-  Howrah  of  a storage  battery  having  a 
capacity  of  800  icw  -l  ours,  for  the  East  Indian  Railway  Co.,  and 
another  for  New  S nth  Wales.  Iu  the  home  trade  the  company  have 
secured  contracts  for  13  batteries  for  country  house  lighting 
installations,  for  toe  purpose  of  Government  tests,  and  metal 
iiupositirig  work,  as  well  a-  sundry  renewal  orders. 

I'jctory  Acts  ProseentioiK—  At  Dartmouth  Police 

Court  cn  Tuesday,  last  week,  the  Urban  Electric  Supply  C6  , Ltd  , 
were  summoned  for  an  cfferiCe  uuder  the  Factory  Acts,  it  being 
contend-,  d that  a lad  nam-  d Owen  Gurowich,  16  rears  of  age,  had 
on  August  201h  been  employed  in  the  generating  station  at 
Dartmouth  »«t  8.3)  p.m.  during  prohibited  hours.  — Defendtnts 
pleaded  guilty,  and  were  fined  Is.  and  coats.  iH 

CaialogucM  and  Lists. — Messrs.  Mann,  EgertoR 

and  Co.,  Ltd,  Norwich.— Smell  eight-page  pamphlet  entitled 

K (cirieLighl  in  the  Country,"  giving  illustrations  of  country 
j urea  where* C.cy. have  put.  down  amall  electric  lighting  plants, 
i.t  J a i : jiic.it i n oi  the  latter  together  with  pricee  of  same. 

•j  T . . : Which  t Sai  es  On  , Exchange  Bui  Id  it  gs,  Briggate,  Leeds.— 
Ri  n , ampnlet  Wit.n  illusi rations,  brief  particulars  and  prices,  of  a 
j mullet  of  electrical  sp*cialiti*  s,  dry  and  medical  batteries,  massage 
vi i r:  -0i  • } cn-4  ' - in po,  & • , for  the  current  sen-on. 

W.  N.  Bhunton  * Bon,  Wire  Mills,  Musselburgh.— 
T \ \ -]i  20  paropblet  i urt  issued,  of  high-class  Rteel  wires  both  in 
, r I ■ I.  file  rind  in  coils.  Thu  firm  have  endeavoured  to  bring 
t<  .tp|| ,,  r in  one  list,  all  the  special  w ires  that  are  used.  Sizes  and 
l -itlv  arranged  in  tabular- form.  . 

q nr  Edii-.oh  & Swan  United  ECEctbic  Light  Co,  Ltd,  have 
i>.  n,  ,,ent  -l  ow  card  in  toloars  for  contractors  and  others  to 
, In' it  on  their  premises,  lotting  the  world  know  that.  "Royal 
1 dsM  . T t ti  J lamps’’  are  *’  British  made,”  and  that  they  save 
jm  it.  nt  of  current.  Tho  pictorial  feature  consists  of _ several 
Yt  , , i f i)io  Brint.1  Nnw  whoso  services  are  e.nlisted  to  give  force 
to  iiio,  above  idi-a.  Oopies  of  the  phow-card,  which  measures  some 
71  in.  high  x 5 5 in.  wide,  .mn  be  obtained  by  pending  trade  curd 
tc  Ihc  company’s  publicity  department,  at  Qnecn_Street,  E.O. 
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Messbc  L.  Dess  & Co.,  Place  de  Meir.  21,  Antwerp  -This  is ^a 
40-Dace  ilinrirated  catalogue  of  the  vrtrified  clay  conduits  of  the 
WR  Camp  Co  of  Pittsburgh,  for  whom  Messrs.  Dens  are  general 
fJnts  for  the  Continent.'  Notes  on  underground  conduit  con- 
action  are  followed  with  particulars  of  the  Camp  conduits 
holes  and  pins,  mandrels  and  their  me,  repairs  with  split. 
St,  the  suitability  of  the  Camp  conduits  for  high  tension 
service  manholes  and  their  construction.  &?.  A t&ila  of  lengths 
of  duct  is  eiren,  also  a list  0f  some  of  the  more  important 
humiliations  on  this  system  in  the  United  States  and  other  forei^ 

*°IJESsrs  Vehitys  Ltd  , London  and  Manchester. — A neat  and 
eomrvt  radiator  pamphlet  of  32  pages  has  been  issued  for  the 
' ‘.f  season.  It  is  of  pocket  size,  and  contains  small  pictures 

(anite  large  enough  to  show  the  character  of  the  differ  nt  designs) 
of  " Won  ” luminous  andnon-luminous  types  of  radiators.  Several 
new  designs  are  included,  among  them  b-  ing  the  new  pattern  non- 
Jnnsir.ous  radiator  as  used  on  H.M.  battleships  and  cruisers.  Prices 
sed  code-words  arc  given,  and  an  aaten=k  indicates  whether  the 
goods  are  held  in  stock.  The  list  should  he  very  handy  for  con- 

^hTelfctTicalCo.,  Ltd.,  Charing  Cross  Road,  W C.— Several 
new  publications,  being  sections  of  their  catalogue,  prepared  m 
uniform  size  and  style.  Each  contains  brief  descriptive  material, 
and  agoed  deal  of  tabulated  data,  including  puces.  The  ns.s  relate 
respectively  to  three,  two  and  single-phase  mdnction  motors  up  to 
6 Hr  lift  controllers,  and  motor  starters  for  continuous-current 

^The  Worthington  Fump  Co.,  I-td.,  153,  Queen  Victoria  Street, 
London  E.C  — New  catalogue  of  44  page*,  fr-sh  from  the  press,  in 
which  descriptive  matter,  accompanied  with  a number  of  interesting 
sectional  and  exterior  half  tone  views,  appeals  of  the  Worthington 
condensing  apparatus — counter-curr-  nt.  jet  condensing  plants  with 
separate  water  and  air  pumps;  Concjector  condenser,  without  air 
pump  and  with  or  without  water  pump;  semi  counter  current,  jet 
condenser  and  wet  air  pump  ; Muitiflow  mrface  condensers ; exhaust 
oil  separators,  exhaust  heads,  exhaust  relief  valves;  tubular  heaters 
4 brief  cable  code  is  given  at  the  end.  The  catalogue  is  produced 
in  verv  fine  style,  and.  neither  money  rof  pains  has  been  spsred  m 
producing  the  excellent  pictures.  Power  station  engineers  and 
other  interested  readers  can  secure  a copy  of  the  catalogue  by 
writing  to  the  above  address. 

Messes.  Pirelli,  Ltd,  45,  B3«irghall  Street,  London,  R.C 
New  catalogue  of  cables  and  wires  just  issued,  every  article 
included  in  which  are  made  by  the  well-known  firm  of  Pirelli.  The 
contents  range  from  large-armoured  cables  to  instrument  wires, 
and  they  comprise  paper-insulated  1-ad-eovercd  cables  for  light 
and  power;  air-'pace  telephone  end  telegraph  cables;  and  all 
typo3  of  rubber  and  gutta-percha  cables,  wires,  and  flexibles  for 
ever?  class  of  electrical  service.  Several  types  of  telephone  cables 
for  'indcor  and  outdoor  work,  cotton  and  silk-covered  bell  and 
instrument  wires,  also  numerous  accessories,  such  as  tapes,  ebonite 
sheets  and  tubing,  Ac.,  are  detailed.  In  addition  to  the  foregoing, 
Pirellis  make  to  any  practical^  specification.  Attention  may  be 
directed  to  some  special  extra-high-tension  cables,  which  are  shown, 
togfther  with  particulars  of  exceptionally  severe  teste  to  which 
ther  were  subjected.  The  catalogue  is  arranged  in  a bnsintselike 
wav,  and  where  prices  are  given  they  are  very  plainly  printed. 
Copies  of  the  catel  gus  (32  pages)  will  be  forwarded  to  any  whole- 
sale trade  house  upon  application. 

Messes.  Wm.  Gjupel  & Co  , Vulcan  Works,  72a,  Rt.  Thomas 
Street  S.E.— Price  list  and.  samples  of  Okonite  and  Manson  insu- 
lating tapes,  of  which  the  former  is  offered  as  a substitute  for  rubber 
strip  at  a greatly  reduced  price. 

National  Electric  Lamp  Association  (Engineering  Deuart- 
isent  , 4,411,  Housih  Avenue,  Cleveland,  Ohio,  U S A — Bulletins 
No.  Ea,  dealing  with  tungsten  miniature  and  low-voltage  lamps  for 
» va’iety  of  purposes;  and  No.  9,  on  the  conservation  of  natural 
resources  through  the  upo  of  high-efficiency  lamps. 

The  Electric  and  Ordnance  accessories  Co,  Ltd,  Arion, 
Birmingham.— Catalogue  (20  pages)  dealing  ♦ith  the  “Eclipse” 
electric  cooking  and  besting  apparatus.  Lotes  on  the  advantages 
of  the  system,  the  general  construction  of  the  apparatus,  heat 
regulation,  and  coat,  are  given,  also  pictares  and  prices  of  a numbe r 
of  electric  kettles,  hot  water  jugs  and  glue  po;s,  hot  plates,  plate 
winners,  flat,  irons,  Eclipse  electric  beaters,  and  other  articles. 
Flexible  wire  and  c»b)e  and  wall  plug  and  ping  adaptor  devices  are 
overlooked,  and  a page  of  figures  appear  statipg  the  cost  of 
ition  of  the  different  apparatus  iuclnded  in  the  list.  In  the 
ipse  system  the  units  consist  of  a special  resistance  material 
nsolsted  with  mica  and  enclosed  in  a thin  meted  casing.  We  etc 
risen  to  understand  that  this  reactance  material  is  quite  able  to 
rithdand  a temperature  of  2,500 ' F.  without  risk  of  breakdown. 
W*  are  informed  that  a number  of  kettles  were  placed  in  rireuit 
lor  periods  varying  from  500  to  1,2 '0  hours,  and  at  the  end  of  the»e 
renods  not  cue  of  the  units  had  broken  flown,  nor  were  they  the 
vor-e  for  wear  to  any  appreciable  extent.  Most  of  the  apparatus 
:1st  ed  in  the  catalogue  is  capable  of  being  adjusted  to  give  from  one 
» four  different  bests  by  a slight,  manipulation  of  the  plugs.  In 
iddinon  to  the  apperstn=  listed,  the  company  are  shortly  brill) 
lot  a =eries  of  apparatus  for  rooking  by  incai.dc  cccct  1-  ■a1,  such  • s 
jrills,  cven9,  toast  rack’,  Ac.  In  these  the  units  will  cots-s^  of 
resistance  material  prepared  specially  for  ♦be  Electric  and  Ordnance. 
Co.,  and  capable  of  being  run  at  red  beat  for  a considerable  perk  d. 
The  company  have  been  testing  some  nnitd  made  up  from  this 
material,  and  they  intern  ns  Wat  up  to  date  they  neve  run  fr 
1,100  hours  without  showing  sign*  of  giving  oct,.  In  addition  to 
being  simply  run  in  circuit,  quantities  of  water  and  grease  have 
from  time  to  time  been  poured  on  these  so  sb  to  realise  as  far  as 
possible  actual  working  conditions  The  result  of  this  pouring  on 


of  water  and  grease  is  merely  to  cool  down  the  units  temporarily 
nntil  the  foreign  matter  has  evaporated,  and  it  is  stated  to  have  n 
injurious  effect  whatever.  Copies  of  the  catelogne  can  be  obtained 

on  application.  „ ,,  , 

Messrs.  Bruce  Peebles  Co  , Ltd.,  Edinburgh.— Pam phleu 
(No.  20a)  of  20  page.*,  devoted  to  the  Peebles  motor-converters  (La 
Conr  Patents).  The  principle  of  th<se  machines  is  described, 
together  wit  h dcsignand  construction  notes  and  explanatory  diagrams. 
Motor  converters  .for  either  lighting  or  traction  service,  or  both 
are  mentioned,  as  is  .also  the  inverted  converter.  A number  of  half- 
tone views  show  the  machines  in  Manchester  and  other  places.  A 
tabular  comparison  appears  of  motor-converters  with  rotaries  and 
motor-generators,  and  ft  list  of  important  contracts  is  also  given, 

these  amounting  fo  over  100,000  kw.  . 

Mr.  Ohas  W.  Richardson,  159,  Worsley  Road,  Patricrofr,  near 

Manchester. Four-page  circular  describing  the  Richardson  series 

adapter,  ard  giving  hints  ter  fixing  and  a list  of  prices  of  accessories 

The  JL  Manufacturing  Co.,  Ltd.,  Johnson-Lundell  Works, 
Southall,  Middlesex.— Catalogue  in  expanding  binder  cover  allow- 
ing for  addition  of  later  lists,  in  which  many  fine  illustrations  of 
the  patent  laminated-fidd  J.L.  dynamos  and  motors  an.l  their  parts 
are  contained.  Accompanying  them  are  priced  sheets  of  standard 
protected-tepe  motors  for  230,  440  and  500  volts  continuous 

current,  and  compound-wound  dynarors  for  110  volte.  Among  the 

views  is  a largo  one  of  the  interior  of  the  company  s works  (machine 
shop)  a low- voltage  dyuamo  direct  coupled  to  a high-speed  oil 
engine,  an  adjustable-speed  portable  motor  and  switch  equipment, 
and  a 10-h  P.  totally  enclosed  slow-speed  motor  driving  a cold  saw 
cutting  H-iron  beam".  Copies  of  the  catalogue  can  be  obtained  from 

those  interested  in  this  class  of  manufacture”. 

The  Witton-Kkamer  Electric  Tool  and  Hoist  Co.,  Wilton, 
Birmingham. — New  leaflets  describing  their  specialities.  Lillet 
K6  describes  and  illustrates  electric  polishing  machines.  Leaflet 
K7  describes  the  firm’s  standard  type  of  electric  winches,  which  are 
manufactured  in  all  sizes  from  1 n.r.  to  50  h.p.  Leaflet  K8  shows 
two  types  of  electric  grinders,  one  for  use  in  the  tool  rest  of  a lathe 
or  milling  machine,  the  other  fitted  with  “long  snout  and  longi- 
tudinal feed  for  general  work  or  for  internal  grinding.  Itehas  also 
beenrused  for  grinding  commutators  of  Urge  machines  whilst  the 
armature  is  still  in  the  frame,  but.  for  this  purpose  it  is  usually  fitted 
with  a cro»s-traverse  movement  in  addition  to  the  longitudinal 
movement.  Leaflet  KI2  describes  “ Witton-Kramer”  flexible  shafts, 
and  gives  prices  of  same,  for  transmitting  power  at  awkward  angles 
and  for  operating  tools  from  portable  motors  in  places  where  there 
is  no  line  of  ehsiting.  Info-matiom  as  to  the  construction  of  the 
shafts,  and  regarding  possible  applications,  is  given.  The  company 
will  shortly  be  publishing  a list  giving  full  particulars  of  a complete 
line  of  electro-lifting  magnets  that- they  are  now  designing. 

fjiTflney  Contract  deposits. — An  Australian  paper 

savg’— “The  Sydney  City  Council  overruled  the  advice  of  its  chief 
electrical  encineer,  and  is  calling  for  fresh  tenders  for  turbine 
pets.  Apart  from  the  danger  of  overruling  the  advice  of  a highly- 
paid  expert,  the  question  of  the  d-posits  is  worth  more  than  passing 
notice.  Tenderers  for  the  turbines  had  to  lodge  a deposit  of  £1,000, 
and  on  acceotauce  a further  deposit  of  £5,000,  as  a guarantee.  The 
want  of  any  finality  in  acceptance  of  toe  tenders  practically  locks 
up  some  £6,000  of  each  of  the  firms  tendering.  This  is  a point  that 
should  urge  City  Councillors,  in  aH  fairness,  to  waste  no  time  in 
bringing  the  matter  to  a conclusion.” 

Trade  Announcements. — Mkskbs.  Lsenthal  & Go.,  of 

£5,  Mortimer  Street,  Cavendish  Square,  W.,  announce  that  owing 
to  the  rapidly-increasing  demaini  for  the  Moscicki  high-tension 
condenser  and  the  electric  valve,  they  have  taken  additional  pre- 
mises at  the  same  address  in  order  to  carry  on  the  manufacture  ot 
these  patents  in  England,  and  so  to  give  quicker  deliveries.  They 
have  at  present,  in  hand  some  very  large  Government  and  other 
contracts  for  Moscicki  condensers,  the  former  for  wireless  tele- 
graphy, and  the  latter  for  the  protection  of  overhead  lines. 

The  Electrical  League  has  removed  its  offices  to  Lank 
Buildings,  Kingeway,  Loudon,  W.C.  , 

Messrs.  Francis  Reade  & Co.,  electrical  engineers  and  con- 
tractors, have  removed  to  larger  premises  specially  erected  for 
, h > m , at  The  Broadway,  Church  Eud,  Finchley,  N.,  where  they 
have  now  opened  a sliow-rbom  for  electric  light  tittmgs,  shades, 
lamps,  accessories,  &e. 

Dissolutions  and  Liquidations.— Under  the  com- 
pulsory winding-up  order  made  last  June  against  the  Uxbridge  and 
District  Electric  Supply  Co.,  Ltd. , Waterloo  Hoad,  Uxbridge,  Mr.  H.  E. 
Burgess,  Official  Receiver,  has  now  issued  his  report  to  the  creditors 
and  shareholders.  The  statement  of  affairs  showed  unsecured  debts, 
£6  622-  preferential  cteir-.’,  £89  ; loans  on  first  debenture  bonds, 
£35  u0‘  i : on  se  conddebentem-,  £ 1 5,0  0 ; and  interest,  £2,579  making 
a total  indebtedness  of  £59,29 1.  The  assets  are  valued  at  £75,039, 
cr  sufficient  to  ^rield,  subject  to  realisation,  a surplus  of  £15,748 
after  discharging  the  wbolo  of  the  liabilities.  They  (the  assets) 
consist  of  the  following  items,  viz. : Cash  in  hand,  £56;  stock  of 
ooal,  &c.,  £73;  machinery,  £15,454  ; mains,  £25,204  ; transformers, 
motors,  &c.,  £4,417  ; switchboards  and  instrument^  £661 ; meters, 
£1  234;  freehold  site  of  generating  station,  £1,780;  buildings, 
£n  277  ■ trade  fixtures,  fitfciDgs,  &c.,  £100  ; general  stores  and  other 
P'Ouerty,  £'4,023;  goodwill,  £12  000;  investments  in  shares, 
Ac.  £284;  good  book  debts,  £1,473;  and  bad  debts,  £3b7. 
The  account  with  the  cont.rinutories,  however,  discioees  a 
deficiency  of  610,527,  which  is  accounted  tor  as  follows : 
Exptm es  of  csrrj  ing  on  business  from  January '1st,  19C6,  to  date 
of  winding-up  order,  including  interest  on  debentures,  £8,505— 
£11,560.  Losses  and  depreciation  from  January  let,  1906,  written 
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off  in  company’s  books,  viz.,  bad  debts,  £142 ; preliminary  ex- 
penses, £150.  Losses  and  depreciation  now  written  off,  viz.,  loss, 
wiring  department,  £202  ; depreciation  of  undertaking,  £20,694  ; 
less  estimated  value  of  goodwill,  £12,000  = £8,694.  Bad  debtB,  £245; 
preliminary  expenses,  £893 ; discount  on  issue  of  £19,000  deben- 
tures, £1,900 — total,  £23,787.  Less  exoess  of  assets  over  capital 
and  liabilities  on  December  31st,  1905,  £1,742  ; gross  profit  arising 
from  carrying  on  business  from  January  1st,  1906,  £11,517 ; 
transfer  fees,  £13,260 — deficiency  as  per  statement  of  affairs, 
£10,527. 

The  following  is  the  text  of  the  Official  Receiver’s  report,  viz. : — 
The  winding-up  order  was  made  June  29th,  1909,  on  the  petition 
of  a creditor  presented  to  the  Court  on  June  17th.  On  the  date  of 
the  winding-up  order,  Mr.  John  Oonacher,  general  manager  of  the 
company  and  of  the  Metropolitan  Electric  Bupply  Co.,  Ltd.,  was 
appointed  special  manager  for  the  Official  Receiver.  The  company 
was  promoted  by  Arthur  Locke  Ridford,  John  Finnis  Stilwell  and 
William  Frederick  Thomas,  assisted  by  Walter  Avery  Bird,  the 
first  secretary  of  the  company,  and  was  registered  on  June  24th, 
1899,  as  the  Uxbridge  and  District  Development  Syndicate,  Ltd., 
with  a nominal  capital  of  £1,000  in  shares  of  £5  each,  the  intention 
being  to  apply  for  a provisional  order  granting  a monopoly  for  the 
supply  of  electricity  in  Uxbridge  and  the  adjoining  districts.  The 
first  directors  were  Radford,  Stilwell  and  Thomas,  and  they,  with 
Admiral  Lord  John  Hay,  Frank  Bailey,  James  Carr  Saunders  and 
the  Hon.  J.  B.  Lubbock,  who  represent  the  Metropolitan  Electric 
Supply  Co.,  Ltd.,  constituted  the  board  at  the  date  of  the  winding- 
up  order.  Other  directors  have  been  William  Potter,  Harold  W. 
Couzens,  M.  Binswanger-Byng,  J.  O.  Callender,  W.  H.  Cripps  and  F. 
Leverton  Harris,  who  have  resigned,  and  Col.W.  G.  Renton  (deceased). 
The  nominal  capital  was  eventually  increased  to  £75,000,  divided 
into  10,000  ordinary  and  5,000  6 per  cent,  cumulative  preference 
shares  of  £5  each.  5,255  ordinary  shares,  representing  £26,  275 
have  been  allotted,  the  whole  having  been  subscribed  for  in  cash 
except  45  shares  issued  as  fully  paid.  No  preference  shares  have 
been  issued.  A provisional  order,  which  was  confirmed  by  the 
Electric  Lighting  Orders  Confirmation  (No.  12)  Act,  1900,  was 
granted  to  the  company  under  which  it  received  power  to  supply 
electricity  in  Uxbridge  and  the  immediate  neighbourhood.  The 
area  cf  supply  was  afterwards  extended  by  further  orders.  The 
company’s  name  was  changed  in  April,  1901,  to  the  “ Uxbridge  and 
District  Electric  Supply  Co.,  Ltd.”  A prospectus  was  issued 
on  May  30th,  1901,  offering  2,650  £5  shares  for  public  sub- 
scription, but  only  a small  number  (128)  were  applied  for.  The 
original  shareholders  received  £1,000  for  waiving  the  right  they 
claimed  to  convert  their  holdings  into  founders’  sharep,  and  the 
money  was  applied  by  them  in  taking  up  200  further  shares  in  the 
company.  Under  an  agreement  dated  Maroh  26th,  1901,  the 
General  Electric  Co.  (1900),  Ltd.,  agreed  to  make  advances  from 
time  to  time  to  the  company  not  to  exceed  a total  of  £20,000,  on 
the  security  of  debentures.  The  agreement  provided  that  orders 
for  the  plant  and  works  necessary  for  the  company’s  undertaking 
should  be  placed  with  the  General  Electric  Co.  at  rates 
equal  to  10  per  cent,  above  competition  prices.  In 
May,  1901,  the  company  acquired  a freehold  Bite  at  Uxbridge, 
and  a generating  Btation  was  built  and  equipped,  and  the  laying  of 
electric  mains  proceeded  with.  The  approximate  length  laid  is 
high  tension  37J  miles,  and  low  tension  11J  miles.  The  public 
supply  of  electricity  commenced  in  May,  1902.  The  General 
Electric  Co.  by  September,  1904,  had  subscribed  for  a total  of 
£20,000  of  debentures,  and  a further  £3,900  were  taken  up  by 
directors  and  the  public.  The  debentures  carried  interest  at  a 
minimum  rate  of  4 per  cent.,  and  were  exchanged  in  September, 
1904,  for  others  bearing  interest  at  5 per  cent.  The  company  at  the 
same  time  issued  debentures  for  £3,000  to  Callender’s  Cable  and 
Construction  Co.,  Ltd.,  in  payment  of  a debt.  In  May,  1905,  the 
General  Electric  Co.  held  debentures  for  £21,500,  and  also  320 
Bhares  (£1,600),  and  Callenders  held  debentures  for  £3, COO  and  730 
shares  (£3,650).  By  an  agreement  of  May  8th,  1905,  in  considera- 
tion of  the  company  withdrawing  its  opposition  to  a Bill  in  Parlia- 
ment, the  Metropolitan  Electric  Supply  Co.,  Ltd.,  agreed,  in  the 
event  of  the  Bill  receiving  the  Royal  Assent,  to  acquire  the  interests 
of  the  General  Electric  Co.  and  Callenders,  and  to  take  up  an 
additional  500  shares  in  the  company.  The  Metropolitan  Co.  were 
also  to  have  a right  to  nominate  directors  up  to  four  in  number. 
This  arrangement  was  duly  carried  out  in  December,  1905,  and  the 
Metropolitan  Co  haB  since  taken  up  further  debentures  for  £19,000, 
viz.,  first  debentures  £4,000,  and  second  debentures  £15,000,  which 
were  issued  to  them  at  a discount  of  10  per  cent.  The  total  deben- 
tures issued  by  the  company  amount  to  £50,000,  of  which  £43,500 
are  held  by  the  Metropolitan  Co.,  and  £6,500  by  the  directors  and  the 
public.  The  total  capital  expenditure  of  the  company  in  connection 
with  its  undertaking,  according  to  the  accounts  for  the  year  1908,  was 
£81,358  10*.  8d.,  being  £7,183  10s.  8d.  in  excess  of  the  share  and 
debenture  capital  subscribed.  The  result  of  the  company’s  trading 
(before  charging  interest  on  debentures  and  bills)  has  been  as 
follows: — , 


1901 

1902 

1903 

1904 
1906 

1906 

1907 

1908 


Profit  £15 
Loss  90 
Profit  687 
do.  1,467 
do.  987 
do.  1,631 
do.  2,818 
do.  2,903 


No  dividends  have  been  paid.  The  company  was  unable  to  pay 
the  interest  due  on  debentures  for  the  half-year  ending  December, 
1908,  or  to  meet  its  other  liabilities.  Upon  the  presentation  of 
the  petition  to  wind-up,  the  Metropolitan  Co.  commenced  an 


action,  and  on  July  20th,  1909,  the  Court  appointed  the  Official 
Receiver  as  receiver  for  the  debenture-holders.  The  assets  of  the 
company,  apart  from  the  unexpired  term  of  the  provisional  orders 
(but  including  the  cost  of  the  provisional  order)  are  valued  in  the 
statement  of  affairs  at  £63,038  16s.  2d.  The  goodwill,  including 
the  unexpired  term,  is  included  by  Radford  & Hitchens  at  £12,000 
but  James  Carr  Saunders,  who  concurs  in  the  statement  of  affairs! 
values  the  goodwill  at  £5,000.  Unsecured  creditors,  returned  at 
£6,622  4s.  5d.,  are  in  respect  of  electric  cable  supplied,  £5,860  • 
bank  overdraft  paid  off  by  directors,  £558  ; goods  sold  and  work 
done,  £182;  insurance,  £22— total,  £6,622.  Preferential  creditors 
returned  at  £89  8s.  6d.  are  for  rates,  salaries  and  wages.  The 
failure  of  the  company  is  attributed  by  the  directors  to  wantjof 
working  capital,  and  to  less  of  business  caused  by  the  closing  down 
of  customers’  works. 

As  a result  of  the  statutory  first  meetings  of  creditors  and  con- 
tributories, held  on  July  29th,  1909,  the  Official  Receiver  remains 
the  liquidator  of  the  company  with  a committee  of  inspection. 

Cylantha  Publishing  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  as  it  cannot  by  reason  of  its  liabilities  continue  the 
business,  with  Messrs  A.  G.  Wright  and  J.  Strahan  Smith,  165, 
Queen  Victoria  Street,  E C.,  as  liquidators. 

Poole  and  Distbict  Eleoteic  Teaction  Co.,  Ltd.— A meeting 
is  to  be  held  at  Electrical  Federation  Offices,  Kingsway,  W.C.,  on 
October  lltb,  to  hear  an  account  of  the  winding  up  from  the 
liquidators,  Messrs.  E.  Garcke  and  W.  F.  Cox. 

Intebnational  Telescbiptob  Syndicate,  Ltd.— A meeting 
is  to  be  held  at  Norfolk  House,  Strand,  W.C.,  on  October  14th,  to 
hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  R.  E. 
Hoare. 

Premier  Accumulators.— The  Premier  Accumh-  ! 

latob  Co  , have  recently  completed  an  extension  to  their  works  to 
cope  with  increasing  business.  They  have  recently  secured  orders 
for  56  lighting  type  cells  for  Lord  Rosebery,  55  lighting  type  cells 
for  Lord  Fitzwilliam,  a lighting  battery  of  56  cells  for  Melbourne, 
and  another  lighting  type  battery  for  India,  together  with  264 
cells  in  lead-lined  wood  boxes  and  automatic  reversible  booster 
and  switchgear  for  the  Wallasey  U D.C.  with  10  years’ 
maintenance. 

Bravo,  Callender ! — The  two  following  interesting 
items  of  Continental  information  have  reached  us  this  week 
" There  was  keen  international  competition  for  the  contract  for  the 
supply  and  laying  of  the  mains  required  in  connection  with  the 
electric  lighting  and  power  installation  at  the  Harbour  at  Ostend, 
tenders  being  received  from  British,  German  and  Belgian  concerns. 
The  contract  was  divided  into  two  lots.  For  one  of  them  the 
Callendee’s  Cable  and  Constbuotion  Co.,  Ltd.,  of  London, 
succeeded  in  submitting  the  lowest  offer ; for  the  second  lot  their 
quotation  was  slightly  higher  than  that  of  the  Land  und  See 
Kabelwerke  Gesellschaft,  of  Cologne.” 

“ A dozen  firms  submitted  tenders  to  the  Soci£t6  Nationale  deB 
Chemins  de  Fer  Vicinaux  for  the  supply  and  installation  of  the 
underground  continuous-current  feeders  required  for  the  Brussels- 
Dilbock  electric  railway.  No  fewer  than  nine  German  concerns, 
one  Austrian,  one  Belgian,  and  one  British,  competed  for  the  con- 
tract, the  lowest  offer  being  that  of  Callender’s  Cable  and  Con- 
struction Co.,  Ltd.,  London.” 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — Legal  action  has  been  taken  by  the  Electrical 
Contractors’  Association  of  Great  Britain  under  the  Electric  Light- 
ing Act  of  1905  in  ffegard  to  the  new  works  at  the  City  Hospital. 
The  Association  complain  of  the  Corporation  executing  work  on  the 
consumer’s  side  of  the  meter.  The  point  will  shortly  come  before 
the  Courts. 

Accrington. — At  the  T.C.  meeting  last  week  Aid. 
Higham,  chairman  of  the  Electricity  Committee,  referred  to  the 
success  which  had  attended  the  electrical  exhibition  in  the  Town 
Hall.  Some  13,250  persons  had  paid  for  admission  up  to  Saturday, 
and  the  total  receipts  amounted  to  £110.  No  doubt  it  would  mean 
some  loss  to  the  Corporation,  but  the  increased  use  of  electrical 
energy  would  repay  them  for  their  trouble  and  expense. 

Acton. — The  Council  decided  in  May  last  that  the  price  of 

electricity  for  lighting  should  be7d.  per  unit  to  consumers  on  free 
wiring  installations,  and  6d.  per  unit  to  all  other  consumers.  Last 
week  a meeting  of  the  Council  was  held  to  consider  applications  from 
shopkeepers  to  be  supplied  at  a special  rate.  Of  the  581,809  units 
consumed  laBt  year,  it  was  mentioned  that  145,138  units  were  con- 
sumed by  shopkeepers,  factories,  and  places  of  worship.  Finally 
it  waB  resolved,  by  four  votes  to  three,  that  after  October  1st, 
shopkeepers  (including  factories),  should  be  charged  on  a flat  rate 
of  5d.  per  unit. 

Amble. — At  a meeting  of  the  U.D.C.on  the  8th  inst.  the 

question  of  lighting  the  town  by  electricity  was  further  con- 
sidered. A vote  of  ratepayers  had  been  taken,  and  the  result  was 
that  nearly  two  to  one  voted  in  favour  of  electricity.  It  was 
decided  to  employ  an  expert  to  examine  and  report  on  the  scheme, 
and  then  a further  vote  will  be  taken, 
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Barrow-in-Furness.  — The  report  of  the  electrical 

engineer  for  the  year  ending  1909  shows  that  1,057,330  units  were 
sold,  an  increase  of  10,000  units  on  the  previous  12  months,  and 
that  the  maximum  load  fell  somewhat  to  884  kw.  The  equivalent 
of  78,119  8-O.p.  lamps  was  connected,  and  this  included  152  motors 
of  1,004  h.p.,  the  apparatus  on  hire  including  14  motors,  29  radia- 
tors, 52  irons,  9 water  heaters,  23  kettles,  and  5 arc  lamps. 
Although  there  was  a considerably  reduced  output  for  both  lighting 
and  tramways,  the  new  connections  in  lamps,  or  their  equivalent, 
were  much  above  the  average. 

Beillill. — The  L.G.B.  has  sanctioned  the  Council’s 

application  for  a loan  of  £2,120  for  condensing  plant,  cooling  tower, 
A*.,  so  far  as  it  relates  to  borrowing  £1,990,  to  be  repaid  within 
21  years.  The  board  has  deducted  sums  amounting  to  £130  in 
respect  of  outstanding  work. 

Another  application  is  to  be  made  for  a loan  of  £197  for  Bmall 
extensions. 

Bray. — At  the  meeting  of  the  Urban  Council  last  week’ 
a report  from  the  Electric  Lighting  Committee  was  read,  from 
which  it  appeared  that  the  Committee  asked  for  leave  to 
formally  apply  for  a loan  of  £1,000,  sanction  to  substitute  a 50-h.p. 
Diesel  oil  engine  for  the  gas  engine,  and  instructions  to  the  engi- 
neer to  prepare  specifications,  &c.  Mr.  Bradshaw  explained  that 
the  £1,000  was  not  an  extra  loan.  It  had  been  already  granted, 
but  they  wanted  to  utilise  it  in  a more  beneficial  way,  and  it  was 
necessary  to  get  the  formal  sanction  of  the  L.G.B.  The  report  was 
adopted. 

Canada. — The  fight  between  the  electrical  interests  and 
the  Hydro-Electric  Commission,  has  reached  almost  a final  stage, 
Major  J.  A.  Murray,  of  Toronto,  having  issued  a writ  which  is  based 
on  the  original  rights  of  the  Ontario  Power  Co , and  the  Ontario 
Government,  as  regards  the  use  of  Niagara  water.  Major  Murray 
seeks  an  injunction  to  prevent  the  expenditure  of  money  on  the 
scheme,  and  the  pledging  of  the  credit  of  the  province  of  Ontario 
and  Toronto  municipal  corporation  in  carrying  out  the  contract  to 
purchase  electrical  energy  developed  from  the  Niagara  River,  on 
the  ground  that  the  water  is  within  the  exclusive  control  and  juris- 
diction of  the  Dominion  Government ; that  its  use  by  the  Ontario 
Power  Co.  is  without  sanction  of  the  Government,  and  therefore 
illegal,  and  that,  therefore,  the  Hydro-Electric  Commission,  in 
carrying  out  a contract  with  the  company,  is  illegally  spending 
money  and  pledging  public  credit.  It  is  suggested  that  as  the 
Dominion  Government  rights  are  involved,  the  Solicitor-General 
may  take  action. 

Carlisle. — The  Electricity  Committee  of  the  T.C.  has 
agreed  to  supply  steam  to  the  Baths  Committee  at  Is.  Of  d,  per 
1,000  gallons.  It  has  also  been  agreed  to  run  an  aerial  transmission 
(estimated  to  cost  £800)  to  Holme  Head,  to  supply  Messrs. 
Ferguson  Bros.’  new  works,  and  to  lay  a feeder  from  the  power 
station  (estimated  to  cost  £1,750)  to  Messrs.  Cowans,  Sheldon  and 
Co.’s  works. 

Cowdenbeath  (Fife).— At  a meeting  of  the  T.C.  a 
let’er  was  read  from  the  Fife  Electric  Power  Co.,  asking  the  con- 
sent of  the  Council  to  the  inclusion  of  the  burgh  in  the  district 
for  which  the  company  intends  making  application  for  a provisional 
order.  The  Corporation  means  to  promote  its  own  order,  and 
therefore  agreed  not  to  meet  the  company. 

Darlington. — The  T.C.  has  received  from  the  L.G.B. 

sanction  to  a loan  of  £2,187  for  the  provision  of  a 500- kw.  generat- 
ing set. 

Edinburgh. — The  Marine  Gardens  have  recently  been 

brought  up  to. date  by  the  outlining  of  the  various  buildings  with 
electric  lamps.  Over  10,000  lamps  are  now  in  use,  8,000  additional 
ones  having  been  installed  during  the  past  few  weeks. 

ff avti. — It  is  stated  that  negotiations  are  proceeding 

with  a Belgian  group,  which,  with  the  participation  of  a leading 
German  electricity  company,  proposes  to  establish  electric  supply 
works  for  the  cities  of  Port-au-Prince  and  Cape  Haytien,  in  the 
West  Indies.  The  Government  of  Hayti  has  promised  to  support 

the  scheme. 

India. — The  Government  of  Bengal  has  approved  of  the 

agreement  entered  into  between  the  Maharaja  of  Mourbbanj  and  the 
British  Westinghouse  Co.  for  the  establishment  of  a plant  to  utilise 
the  water-power  of  the  River  Barabolang  in  the  MourbhaDj  8tate 
in  the  generation  of  electrical  energy  for  lighting  and  power 

purposes. 

Lanarkshire.— A new  cement  manufactory  of  the 
Coltness  Iron  Co.,  Ltd.,  at  Newmains,  has  recently  been  started 
for  making  cement  from  waste  furnace  slag.  A travelling  electric 
crane  takes  an  8-ton  ladle  of  molten  slag  from  the  furnace  to  a 
"tipler,”  worked  by  an  electric  motor.  An  aerial  electrically- 
operated  railway  conveys  the  material  to  the  clinker-house  ; there- 
after all  the  processes  in  the  mills  are  operated  by  electricity.  A 
1,750- B p.  gas  engine  generates  energy  for  the  mills  at  2,500  volts, 
and  utilises  the  waste  gas  from  the  blast  furnaces.  Each  pair  of 
mills  in  the  cement  works  has  a separate  motor  of  350  e.h.p.  ; and 
a motor  of  150  e.h.p.  drives  all  the  conveyors,  elevators,  &c.  The 
aerial  ropeway  is  driven  by  a turbo-generator  worked  by  exhaust 
steam.  The  feature  of  this  cement  factory  is  that  the  whole  of  the 
installation  is  derived  from  the  waste  product  of  the  blast  furnace, 
viz.,  the  slag  which  is  converted  into  Portland  cement,  and  the 
power  for  driving  the  machinery  which  is  obtained  from  waste 
gases  and  exhaust  steam. 


London. — Bethnal  Green. — A special  meeting  of  the 
Council  is  to  be  convened  for  the  30th  inst.,  to  consider  in  com- 
mittee the  matter  of  the  supply  of  electricity  in  the  borough. 
Quotations  have  been  sent  in  from  adjoining  authorities  and  com- 
panies, and  it  was  recommended  by  the  committee  that  negotia- 
tions be  opened  up  with  Hackney,  but  this  recommendation  was 
not  agreed  to  by  the  Council  at  the  meeting  on  July  15th. 

An  electrical  exhibition  which  is  being  promoted  by  the  Shore- 
ditch, Hackney  and  Stepney  B.Cs.  is  to  be  held  at  the  Pitfield 
Street  Baths,  Shoreditch,  from  October  18th  to  30th. 

Long  Eaton. — At  a meeting  of  the  U.D.C.  on  Monday 

night  the  engineer  reported  an  increase  of  36,285  units, 
or  47  per  cent,  generated.  It  was  recommended  that  the 
discount  on  the  quarterly  accounts  for  payment  within  one 
month  from  date  of  demand  be  increased  as  follows: — 5 per  cent, 
on  accounts  under  £25  ; 74  per  cent,  on  £25  and  under  £50  ; £10  per 
cent,  on  £50  and  under  £75  ; 124  Per  cent.  011  £75  and  under  £100  ; 
and  15  per  cent,  on  £100  and  upwards.  After  some  discussion  this 
was  agreed  to. 

Melbourne. — The  P.C.  has  accepted  the  tender  of  the 
Midland  Machine  Trust  Co.,  Ltd.,  for  current  for  26  tantalum 
lamps  at  15s.  each  for  the  lighting  season,  and  for  arc  lamps  at 
£4  each. 

Newcastle  (Co.  Down). — At  the  monthly  meeting  of 

the  Urban  Council,  held  on  the  6th  inst.,  Messrs.  J.  W.  Fraser  and 
Co.,  Lewisham,  gave  notice  that  they  were  applying  to  the  B.  of  T. 
for  a provisional  order  for  electric  lighting.  The  Council  decided 
to  ask  for  further  particulars  as  to  the  proposals. 

Peterborough. — The  T.C.  has  offered  to  supply  energy 

to  the  cable  company  which  contemplates  having  works  at  Wood- 
stone,  at  lx’¥d.  per  unit  up  to  750,000  units  per  annum,  and  Id.  per 
unit  beyond.  The  company  undertakes  to  consume  at  least 
500,000  units  per  quarter,  and  it  is  estimated  that  the  cost  of 
additional  plant,  &c.,  to  cope  with  the  supply  will  be  £13,875. 

Stretford. — The  Electricity  and  Tramway  Committee 

having  failed  to  come  to  an  agreement  with  the  Manchester  Cor- 
poration as  to  the  price  of  electricity  supply  for  increased  tramway 
service,  consequent  on  the  opening  of  the  United’s  football  ground, 
the  Committee  has  decided  to  place  the  matter  before  the  L.G.B., 
with  a request  that  an  arbitrator  shpuld  be  appointed.  Instead 
of  going  to  the  heavy  cost  of  extending  its  own  electricity  works 
for  the  purpose  of  providing  the  necessary  energy  for  the  increased 
traffic,  the  Stretford  authority  desires  to  obtain  the  power  from  the 
Manchester  Corporation,  which  has  fixed  the  price  at  Id.  per  unit 
for  traction  consumption,  subject  to  an  adjustment  in  respect  of 
the  price  of  coal,  this  arrangement  to  remain  in  force  until  March 
31st,  1912. 

Uruguay. — The  municipal  authorities  of  Oarmelo  and 
Villa  del  Rosario  have  recently  decided  on  the  establishment  of 
central  electric  lighting  stations  in  their  respective  towns. 

Watford. — Relying  on  the  passing  of  the  E.L.  Amend- 
ments Act  in  Parliament,  the  U.D.C.  has  decided  to  delete 
from  its  Bill,  Clause  36,  which  seeks  to  give  the  Council  power  to 
Bupply  fittings,  &c. 

Worcester. — The  T.C.  has  decided  to  replace  78  gas 
lamps  and  three  small  lamps,  giving  from  3,000  to  3,500  c.p.,  in 
Barbourne,  London,  and  Bath  Roads,  with  12  arc  lamps  and  57 
Osram  lamps,  giving  13,530  c p.,  at  a cost  of  £250  per  annum, 
against  £229  4s.  6d.  for  gas. 

It  is  proposed  to  apply  to  the  L.G.B.  for  sanction  to  a loan  of 
£656  for  coal  storage  and  handling  plant  at  the  Hylton  Road 
electricity  works.  It  was  agreed,  however,  to  repay  the  amount 
out  of  revenue  in  five  years. 

Worthing. — The  L.G.B.  having  deducted  £337  in 

respect  of  meters  from  a loan  applied  for,  the  T.C.  has  asked  that 
the  present  application  be  acceded  to  as,  owing  to  previous  loans 
for  meters  having  been  obtained,  money  has  been  expended  on 
account.  The  Council  has  made  arrangements  to  meet  the  cost  of 
meters  out  of  revenue  account  in  future.  The  other  part  of  the 
loan  applied  for,  £2,300  for  mains  and  £1,250  for  house  services, 
has  been  sanctioned. 

Yarmouth. — At  a meeting  of  the  T.C.  on  Tuesday,  a 

letter  was  read  from  the  L.G.B.  with  reference  to  the  application 
of  the  Council  for  sanction  to  borrow  £2,000  in  respect  to  the 
alteration  of  the  system  of  public  lighting  in  the  borough  from  gas 
to  electricity  in  certain  streets,  stating  it  was  not  the  practice  of  the 
Board  to  sanction  loans  for  undefined  expenditure  in  public  lighting, 
and  it  was  not  satisfied  that  the  substitution  of  electricity  for 
gas  would  result  in  any  economy  or  improved  lighting. 


TRAMWAY  and  RAILWAY  NOTES. 


Argentine. — It  was  recently  announced  that  the  firm  of 

Th.  Bracht  & Co.,  of  Antwerp  and  Buenos  Ayres,  had  applied  to 
Congress  for  a concession  for  the  construction  of  an  underground 
electric  railway  in  BuenoB  Ayres.  It  is  now  stated  in  this  con- 
nection that  the  firm  in  question  is  acting  in  conjunction  with  the 


Bacque  de  Report',  de  Depots  et  Fonds  Publics  o!  Antwerp,  and 
the  Union  Anvereoise  de  Tramways  et  Enterprises  Electriques. 
A similar  offer'had  previously  been  made  by  the  Western  Railway, 
and  now  Ricardo  R.  L6dola  is  seeking  for  a concession  on  behalf 
of  the  contractors  for  ibe  Peri9  Metropolitan  Railway.  It  is  said 
that  ibe  city  of  Buenos  Ayres  appears  to  desire  to  arrive  at  a 
speedy  solution  of  the  question  mainly  in  consequence  of  the  Urge 
amount  of  traffic. 

Ayr. — Mr.  Wm. 'Grant,  tbe  general  manager,  in  tlie 

court e of  his  annual  report  on  the  working  of  the  Ayr  Corporate  n 
Tramways  ttates  th  t,  the  Total  revenue  for  .the  year  was  £15,081, 
compared  with  £15,322  in  the  preceding  12  months.  The  traffic 
receipts  amounted  to  £14,444— a decrease  of  £312.  Tbe  reecho's 
per  car-mile  worked  out  at  8'67d  , as  compared^  with  9T3d.  for  last 
year.  The  number  of  passengers  carried  was  3,610,537,  a dcc*eace 
of  49  501.  Otthe  receipts  29  49  per  cent,  were  Ire  re  -J,d.  faros,  17  27 
from  Id.  fares,  and  24  41  from  2d.  fares.  The  surplus  for  the  ycaf, 
£62,  was  carried  to  the  burgh  general  assessment.  The  capital 
expenditure  now  stands  at  £82,169,  the  depreciation  and  renewals 
fuDd  amounts  to  £13,110,  and  in  addition,  there  is  a reserve  fund  cf 
£5,000. 

Brciltftml. — At  tbe  last  meeting  of  the  Guardians  it  was 
reported  that  the  bill  of  costs  of  the  London  United  Tramways  Co. 
with  regard  to  its  appeal  against  the  assessment  of  its  property  in 
the  Union  was  £6,669.  TbiR  had  been  reduced  on  taxation  to 
£3,832,  and  the  Guardians  ni'-.de  an  order  for  the  payment  of  this 
sum. 

Continental  Kctes. — Spark—  A concession  for  the 

construction  and  woiking  of  an  electric  tramway  in  the  city  of  Vigo 
and  suburbs  has  been  applied  for.  The  Direction  General  de  Obas 
Publics?,  Madrid,  invite?  tenders  unfit  November  3rd,  for  the 
construction  aEd  working  cf  art  electric  tramway  to  inn  from  Calle 
de  Villsnova.  to  Calle  de  Wad-Rss,  in  Barcelona.  An  application 
respecting  this  concession  has  . already  been  submitted  by  the 
Sociedad  Ancnima  Tranvias  de  Barcelona  a S?n  Andros  y Exfer- 
i Jones,  who  hrva  certain  preferential  rights  m the  competition.  Don 
Caries  E Montands  has  been  granted  a concession  for  ih"  cons  ruc- 
tic  n and  working  of  the  Metropolitan  Electric  Railway  at  Valvidrera. 
It  appears  that  the  "work  will  involve  tbe  boring  of  a toEncl.  Two 
years  are  allowed  for  tbe  completion  of  the  work,  excluding  tunnel 
operations. — Board  of  Trade  Journal. 

Austria-Hungaky. — The  district  authorities  of  Hohenfurt  have 
arranged  to  construct  as  soon  as  possible  an  electric  railway  from 
Zartlesdorf  to  Lippnerschwebe.  Tbe  cost  of  construct  ion  i?  assessed 
at.  3,000,000  kronen  (£125,000),  to  cover  two-thirds  of  which  it  is 
proposed  to  issue  a loan. 

Russia  (St.  Petersburg). — A further  stage  has  been  reached  in 
connection  with  the  tramway  question  in  tbe  Russian  capital,  inas- 
much as  a St.  Petersburg  concspondeit  states  that  according  to 
tbe  Bcbeme  placed  before  the  Municipal  Council  by  the  Tramway 
Committee,  it  seemsalmost  impo-sible  that  the  Council  will  enter- 
tain the  offers  made  by  private  companies  to  construct  and  work 
the  lines  of  second-class  of  a total  length  of  64  versts.  The  total 
cost  of  construction  is  estimated  at,  £4,200,000,  the  annual  receipts 
at.  1,430, 000  and  the  working  expenses  at  £330,000.  Tbe  interest 
service  of  the  proposed  lean,  including  redemptio  n,  wcnld  require 
£268,700,  and  tbe  renewal  fund  would  need  /84,000,  so  th?t.  the 
profit  surplus  of  £600,000  would  be  reduced  to  £227,300  per  annum, 
which,  in  the  opinion  cf  tbe  Committee,  would  all  w of  the 
payment  of  a dividend  at  the  rate  of  4$  per  cent,  on  the  ordinary 
capital  expenditure. 

Bavaria. — The  Bavarian  State  Railway  authorities  have  decided 
to  convert  the  railway  between  Salzburg,  Reicbenall  and  BercEt- 
gefgaden  to  electric  traction.  In  connection  with  the  scheme,  a 
large  electric  power  generating  station  is  to  be  eEtablishtd  at 
Ribling. 

Franck — The  railways  radiating  from  Paris  to  Versailles  fit. 
Germain,  and  Argenteuil  are  to  be  electrified  at  a cost  of  £6,000,000. 
The  work  is  to  be  completed  in  10  years. 

Germany. — Tbe  Prussian  State  railway  authorities  have  placed  a 
new  order  for  the  delivery  of  23  storage  battery  motoT  coaches  f r 
use  on  various  sections  of  the  radwayp,  which  a.c  already  equipped 
with  62  accumula'or  cars.  It  was  stated  that,  as  a result  of  the 
practical  working  of  tbe  latter^t.bey  have  been  found  free  from 
objection,  and  that  passengers  give  a preference  to  travelling  in 
them.  In  addition  to  this  type  of  self-contained  coach,  the  rail- 
way authorities  have  in  operation  Fonie  steam  motor  coaches  of  a 
special  kind,  as  well  as  a petrol-electric  coach.  If  the  latter  two 
claspos  should  prove  to  be  reliable,  they  would  probably  only  bo 
extended  where  the  storage  battery  cars  are  not  applicable  on 
account  of  the  limited  distance  which  they  are  able  to  cover  v itbout 
the  necessity  of  re-chargiDg  the  batteries. 

Glaftffflw. — The  Tramways  Committee  recently  recom- 
mended that,  an  experimental  direct  service  of  cars  should  bn  given 
between  Townhead  and  the  West-end  cf  the  city  for  four  roonthp. 
In  the  conrpe  of  the  discussion  in  the  T.C  , it  was  poirted  out  that, 
several  new  cross  routes  were  working  at  a loss,  six  of  them 
accounting  for  a deficit  of  £17,600.  In  ttc  rnd  the  recommenda- 
tion was  disapproved. 

Hmn.ipaliam. — The  Grimsby  It.])  0.  has  passed  the  plans 

of  a light  railway,  to  be  worked  by  electricity,  between  the  new 
deep  water  dock  at  Iniminglmm  and  Grimsby.  The  scheme  will 

Iib  completed  iu  January  next. 

I.oiifU  it. — Lt.-Ccl.  Drnitt’s  rejoit,  on  behalf  of  the 
B.  of  T.,  in  connection  with  tbe  collision  which  occurred  at  Moor- 
gate  Street  Metropolitan  Station  on  August  6th,  which  was  recently 


issued,  shows  that  the  accident  was  due  to  the  failure  of  an  auto- 
matic signal  to  return  to  the  danger  position,  behind  a train  which 
occupied  the  track  section  in  the  station.  The  Johnson  All-electric 
An. on  : ic  syst em  has  recently  been  installed,  and  Mr.  H.  G.  Brown,  - 
cnief  pr  to  the  Signal  Co.,  suggests,  in  bis  evidence,  that  the 
probable  cruse  of  the  signal  remaining  in  the  clear  position  was  an 
accumulation  of  sediment  in  the  oil,  which  caused  the  release  valve  f 
(in  • operating  oil  cylinder  on  the  signal)  to  stick,  and  so  prevented  > 
the  - n.al  going  to  danger  when  the  magnet  controlling  the  release  * 
valve  was  fle-ene  gis'd  by  the  frock  circuit  being  interrupted.  The 
release  valve  is  to  be  rc-dcsigned. 

Th.  L.O  0.  tramway  rente  from  Holborn  to  Hampstead,  via  } 
Com  do  , To  vp,  was  opened  throughout  for  traffic  on  Friday  last. 

Ti  e V/il'.egden  U.D.G.  bus  decided  to  oppose  the  joint  scheme  of 
the  I.  C.C.  and  Middlesex  C.C.  for  a tramway  from  Marble- Arch  to  £ 
Ciicklcwood  unless  certain  road-widening  is  agreed  to. 

Pk-' Gtj  — On  Wednesday  last  week,  owing  to  the  failure  \ 
ot  th  brakes  on  a car  which  was  ruDniDg  round  a curve,  the  car  p 
juc-ed  the  track  and  ran  into  gome  shopfronts;  one  passenger  1 

was  injured. 

South  Africa. — The  East  London  T.C.  (Cape  Colony)  - 

has  resolved  to  lay  a new  tramway  at  an  estimated  cost  of  £8,500. — 

Commercial  Intelligence.  - 

Koufr?  Shields. — The  Tramways  Committee  suggests 
making  an  experiment  with  regard  to  the  fares  on  the  market 
place  ana  seaside  line,  which  is  regarded  as  the  most  unremunera- 
tive  part  of  the  system.  Toere  are  no  halfpenny  fares  in  the 
town,  but  the  Committee  proposes  to  introduce  a system  of  penny 
return  tickets  on  the  section  named  during  atrial  period  of  12 
months.  - . . .-ilia 

WoSvrrhsmp'ton. — The  Lea  Road  section  of  the  Cor- 

p m -ion  tiamwa;,  s was  completed  at  the  beginning  of  last  week,  a 
trial  run  toek  place  on  Weanesday,  and  the  line  was  opeBdd  for 
traffic  on  Frio  ay  afternoon,  and  has  since  been  well  patronised. 
Provisional  permission  was  given  by  the  Board  of  Tradeto  open  the 
line  prior  to  the  official  inspe  ction  on  condition  that  the  Corporation 
took  all  risks;  the  insurance  company  interested  also  gave  their 
sanction  to  running  the  cars  for  traffic,  and  the  Tramway  Com- 
mittee decided,  therefore,  to  commence  operations  at  once.  This 
section  completes  the  whole  of  the  lines  now  proposed  to  be  laid 
down  by  the  Corporation,  1 hough  another  tramway  is  very  much 
needed  in  tbe  direction  of  Stafford  New  Village  and  Fallings  Park 
Garden  City,  which  are  becoming  densely  populated.  The  con- 
tractor for  the  Lea  Road  line,  it  may  be  mentioned,  was  Mr. 
Trent  ham,  of  Handsworth  and  Smethwick,  andhe  has  done  his  work 
well. 


1LE8RAFH  and  TELEPHONE  NOTES. 


Argentine  Cables. — It  is  understood  that  the  River 

Plat  c Telegraph  Co., bus  made  an  offer  to  the  Argentine  Government 
to  by  free  of  cos!;  a cable  between  Buenos  Ayres  and  Europe  via 
Tristan  da  Cun  ha.  Tbe  Western  Telegraph  Co.  and  its  associates 
appear  1o  be  determined  to  meet  any  possible  opposition  or  com- 
petition by  the  German  cable  scheme  in  a workmanlike  and  effective 
manner.  An  American  contemporary  states  that  the  Western 
Telegraph  Co.’s  contract  with  the  Argentine  Government  for  the 
la) mg  of  a cable  between  Buenos  Ayres  and  Ascension  provides 
that  if  within  a p riod  of  25  years  from  the  date  of  the  completion 
of  the  agreement  any  company  should  make  proposals  to  the 
G .vernment,  which  would  appear  advantageous  to  the  latter,  for 
the  laying  of  a new  submarine  cable  between  the  Argentine  Re- 
public and  another  country,  preference  will  be  given  under  the 
same  conditions  to  (he  Western  Co.  The  agreement  provides  for 
a monopoly  in  official  messages  and  all  unrouted  traffic  collected 
by  the  Government  felt grpp  i offices.  The  agreement,  also  accords 
freer  < m from  all  import  duties  and  -taxes  for  25  years.  The  com- 
pany  in  return  for  these  privileges  reduces  rates  on  messages  via 
Brazil  by  15  centavo?  per  word. 


pb)e  iBtcrrnjitions  and  Repairs 


Tangier- Cadiz 
Touranc-Amoy  .. 
Aapali Tvi'jjn  ..  .. 

GibiRllar-'l  angier  ..  - 
Datur-Conakty 
Balikpapan-K-vandaug 


Interrupted. 
May  19, 11109 
•lure  17,  1909 
July  8,  1909 
Aug.  7,  19tU 
Aug.  tO,  1909 
Pept.  2,  1909 


Repaired. 


Beptember  10 


i he  Gentian  Gable  to  Brazil. — The  section  of  the 

cable  between  Emden-Boikum  and  Teneriffe,  as  previously 
rmi'i  i i ( d,  was  recently  completed  and  was  opened  for  traffic  on 
Angus  1 26th.  It.  belongs  to  the  German  South  American  Telegraph 
Co  , of  cologne,  which  was  formed  in  August,  1908,  to  establish  a 
i or  i tu>n  with  Brazil.  The  laying  of  the  land  cable  was 
(o:  t i . d in  the  following  month,  and  tho  length  to  Borkum  was 
completed  at.  the  end  of  November.  Tbe  marine  cable.to  the  end 
of  e -auiil  at  Emden  was  finished  in  June  of  the  present  year, 
whilst  the  cable  to  Teneriffe,  of  a leDgth  of  1,698  miles,  was  started 
ci;  July  20th  by  the  cable  steamer  SUphan,  the  work  haviDg  been 
carried  out  by  the  Norddeutsehe  Sei  kabelwerke,  of  Nordenham. 
The  station  at  Teneriffe  is  located  at  Santa  Cruz  and  the  staff  is 
composed  of  Germans.  It  is  probable  that  the  continuation  of  the 
cable  to  Brazil  will  not  take  place  before  t.he  beginning  ofinext  year. 
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ftr£ 

Srmfto  communication  with  Africa  wonid  be  comp-etely  ^6^0, 

Efesa' 

-****£.  5ST5  :SS  nV.d,«  »a 

r^m  PefnTmbncn  to  Buenos  Avres,  which  prolongation  is  deemed 
to  be  necessary  in  0«m*a J^Zt inter2t  onTh? forking  capital 
83#  W*id  SScJK  also  be  redeemed.  The 
completion  of  the  Tenenffs  cable  has  increased  the  total  length  of 
German  transmarine  cables  to  about  17,980  mdes. 

Glasgow  — A new  central  telephone  exchange  is  being 

IS&fc <>«  se„r  ssais 

S^7S2^,r»"h,  e^Sed  tob=  «*,  — 

this  year. 

Hio-h-^Dfed  Wireless  Telegraphy.— On  Saturday  and 
01  wircic  & £ aware  this  station  was  erected  by  tne 

•rf  EviTi  m £52?  rLpisirtS^^his 

station,  Mr.  • • • - town  main",  and  generates  oseilla- 

amper.s  at  340  volts  liomtt -ct  £C0  000’cyctef  peT  Bec0Bd,  the 

r o^c n t& to  th e antenna  being  about  9 amperes,  and  the  were  length 
« i goo  met-*  s The  antenna  is  coupled  direct  to  ti  e -ending 
ciVurit ^apd  the  tra  nsmission  is  effected  by  short-circuiting  a few 
teiW  of  inductance  in  the  circuit,  thus  changing  the  wave  length 
y(|iv  ty.e  qrarkice  at  the  key  being  insignificant  a.  d a. mo  t 
nof»elesV  Signalling  over  a distance  of  400  miles  has  been 
ph=hed  with  as  little  as  200  watts.  Receiving  ra  effected  m 
nTrii-iarv  woikinc  with  ft  telephone  connected  to  the  Foul  cn 
'•tick  ct"  which  allows  the  wav,  s to  accumulate  by  resonance  in 
thefiecondary  circuit,  and  intermittently  discharges  the  atcr.  cl  energy 
through  the  te  epbone,  no  coherer  or  detector  being  r.  qmred  and 
verv^ loose  coupling  being  employed,  so  that  the  tuning  is  very 
exact  For  the  high-speed  transmission  an  automatic  sender  is 
S’ wi.h  pmobti  t.pe  M in  the  Wheatstone  epetem  ; the  only 
example  of  this  sender  as  yet  in  use  is  s_t  lP  - 
Lvnvbv  The  receiver  -consists  of  a photographic  reco.a^ 
embodying  tbe  Edelmann  string  galvanometer  and  a costal 
rectifier  consisting  of  particles  of  galena  and  tellurium  in  contact, 
which  permit  the  waves  to  pass  in  one  direction  only.  Ttnsis 
sertes  with  tbe  string  galvanometer  and  the  receiving  circuit.  A 
shadow  of  the  “string”— an  excessively  thin  gold  wire  stretched  in 
a strong  magnetic  fieid— is  projected  by  a Nernst  iamp  and  lenses 
on  a slit  in  front  of  a sensitised  paper  tape,  wrneb  passes  from  . - 
,lit  through  developing  and  fixing  baths,  the  apparatus  being 

driven  by  a small  motor  provided  with  an  eddy-current  brake 

ensure  steady  running.  The  vibrations  of  the  “string  cause  its 
Bfeadow  protected  on  the  paper,  to  produce  a trace  resembling 
somewhat5  tbe  record  of  a siphon  recorder,  extremely  clear  and 
easv  to  read.  With  this  apparatus  signals  were  received  at  speeds 
- rf%0and  100  words  per  minute  with  satisfactory  resul  s The 
power  employed  was  7 or  » KW  at  Lyngby.  It  is  ^t.cipated  th  t 
when  the  trans-Atlantic  stations  are  completed— one  of  which  ,s 
partly  erected  in  Ireland- it  will  be  possible  to ’ send i»0 words  a 
minute  and  to  record  the  mes-ages  received,  w th  a s^ncing  power 
of  100  hp.  The  speed  from  Lyngby  has  reached  12o  ^rds  per 
minute  or  five  times  tbe  speed  claimed  for  band-opera. ed  wireless 

flSSSg  * .hip,-, be  D, ro»t  .p»k 

system  is  used  at  Cullercoats,  with  tbe  electrolytic  detector,  a. id 
a7  wave-length  of  6C0  metres.  A new  experimental  wirel.ss 
station  has  recently  been  erected  at  tbe  Armstrong  College,  Ntw- 
castle-on-Tyne,  and  equipped  with  the  Poulsen  apparatus,  so  that 
communication  can  be  carried,  on  with  the  CuUc-r-oats  its  ion  .be 
Pouteen  system  is  particularly  well  adapted  for  wirel  - • 

phonv,  and  experimental  work  in  this  and  other  directions  will  be 
carried  cn  between  the  two  Tyneside  installations. 

Norway-—' The  telegraphic  system  in  1907-*  increased 

over  the  previous  year  by  232  krn.  of  line,  and  727  km.  of  wire, 
to  IQ  469  and  20,689  km.  respectively;  while  tne  increase  ct  t .« 
telephone  svstem  was  345  km.  of  line,  and  3,327  ■ <m.  of  w in  , 1o 
5,595  and  96  779  koi.  respectively.  In  the  aoove  y ear  there  were 
969  offices  in  Norway,  an  increase  of  53  on  t-i^previons  year  ; a.,d 
the  telephone  subscribers  increased  from  17,453  to  18,6  bit  (he 
majority  of  these  were  located  in  Christiania  The  service  was 
worked'  by  1,387  permanent  employ^,  while  3,318  temporary 


employes  were  also  engaged.  The  teleg^Mc  traffic  wa9  2 819,657 
messages,  an  increase  of  81  percent,  on  the  ye«  The  number  of 
complaints  of  errors  in  t'ausmission  were  . '^0470  527, 

tetenUonic  conversations  increased  from  49,086,660  to  b-, 4/0, 01, 

Ind  t e to°al  telegraphic  and  telephonic  receipts  amounted  to 
“679  356  £ ■ The  expenses  of  both  systems  amounted  to 

3 995’loS  It. — Journal  TdUgrapliique. 

■ Paeifu*  Gable. — The  leporb  of  the  Cable  Board  for  the 

veaVendVng  March  3Ut  last  sho-vs  that  tbe.  traffic  receipts  for  the 

* ftT  were  £114,825,  less  the  Atlantic  Companies  charges,  £3 7o3 
th.  nit  receipis  amounted  to  £113,693.  Deducting  the  expenditure 
a b"lanc°  of  £16  657  was  left,  which  was  applied  to  the  reduction 

sa  SH&  fisssa.'wa 

normal  increase  01  s Tbe  renewal  fund  stood  at 

S92T95' • withtetcreA  on  investments  (£7,000)  and  appropriation 
from 'to  venue  (£30,000),  the  fund  is  growing  at  the  rate  of  £37,000 
p year  Serious  interruptions  occurred  on  the  Canadian  landlmes 

rmp  cf  the  Australian  landliues.  The  speed  of  the.  dup  ex 

* nn  the  Bamtield-Fanning  section  has  been  increased  to 
5«lS5“ mSute“  toil.rtvL  originally  anticipated  that 
the  maericalwoTS  peed  would  not  exceed  65  letters  ; as  this 
is  tWstoweat^ection,  the  capacity  of  the  whole  aystemiscorre^- 

pondingly  g^ofo^Sy,  9.S«  "ernmlnt, 

f„T1  532  Press  me£gt,'  the  W being  243,922,  as  against 
|49,5926  fn  the  pAceding^ar.  The  total  capital  expenditure  was 
increased  by  less  than  £500  during  the  year,  to  £1,999,100. 

South  Africa.— Natal.— The  annual  report  for  the  past 
ypar  of  the  Natal  Telegraph  Department  has  just  been  ‘ssued,  and 
. shows  that  the  telegraph  receipts  for  theyear 

ions  amounted  to  £42.404,  as  compared  with  £45,623  for  tne  pre 
vtua  year, -being  a decrease  of  £3,219.  During  the  year  ended 
December  31st,  1908,  the  number  of  telegrams  P^33e^  ‘u0cr  ^ 
den  art  tj  cat’s  lines  were  1,518,148,  as  compared  with  1,579,061  lor 
the  previous  year.  Throe  additional  offices  were  opened  during 
the  year,  the  total  row  beine  212.  The  telephone  receipts  totalled 
£Q  587  as  compared  with  £8,682  fi  r the  previous  year  ; the  trunk 
revenue  shows  a^teady  increase,  accounted  for  in  great  measure  by 
Te  adoption  of  th/ls.  6d.  uniform  rate  for  three  minutes 

C°TBeANSvrAL.--A  heavy  snowfall  on  August  17th  did  much  damage 
to  telesraph  lin-s  Natal  was  cut  off  from  Johannesburg,  and  one  of 
the  Cape  lines,  through  Kimberley,  via  Bloemfontein,  bad  to  be  used 
for  communication  with  .Natal. 

Switzerland  — A new  .telephone  line  to  the  summit  of 

Mo!7  Rof^s  inaugurated  last  wfek.  It  pl««  the  Ob  ^vatory, 
at  a height  of  about  15,000  ft,  in  communication  witn  the  tele 
phonic  exchanges  in  the  Aosta  ^ alley. 

Underground  Wires.— The  Postmaster-General  says 
the  Times  "has  decided  to  proceed  at  once  with  the  w0^°^,  P1acin^ 
p t office  telegraph  wireB  underground  between  Chatham  and 
5Jvrr  S tele|faph  wires  between  Chatham  and  London  are 
already  underground. 

United  States.— It  is  reported  by  a correspondent  of 
the  Financial  Xews  that  the  American  Telephone  and  Tolegraph 
Co  is  negotiating  to  purchase  the  control  of  the  Western  mon 
Telep'aph  Co.,  which  ha9  hitherto  worked  in  conjunction  with  t 
A nolo-  \merican  Telegraph  Co.  If  the  deal  is  effected,  it  is  sug- 
gested" the  Western  Union  traffic  will  be  diverted  to  the  Com- 
mercial Cable.  Co.,  both  of  these  being  Mackay  companies,  and  the 
Anglo-American  Co.’s  traffic  will  be  confined  to  New  York. 

Wireless  Tdejrraphy.— Ifc  is  reported  that  the  German 

Colonial  Office  authorities  ‘ are  negotiating  with  the  Telcfunken 
Ocsells  -haft  with  a view  to  the  establishment  of  moans  of  co 
municatten  by  wireless,  telegraphy  between  Berlin  and  German 
colonies  It  is  proposed,  in  the  first  place,  to  raise  the  height  of  tho 
Nauen  station  by  aocut’lGO  ft.,  and  experiments  are  to  be  made 
thil  vear  between  this  station  and  a ship  proceeding  to  the 
Cameroons.  If  it  is  found  possible  to  effect  a connection  between 
NaueD  and  the  coast  of  the  Cameroons,  it  is  intended  to  link 
together  the  remaining  German  colonies  m Africa  so  that  they 
will  be  able  to  communicate  with  the  Fat.heriand  by  way  of  - 

C*An  official  from  Marconi’s  Wireless  Marine  Communication  Co.  is 
in  Durban  with  tbe  object  of  making  experiments  with  a view  to 
the  est  iVjlidiment  of  a wireless  telegraphic  service  between  South 
Africa  and  this  country.  According  to  the  Standard,  this  is  part,  of 
a scheme  which  tbe  company  are  endeavouring  to  execute^ as  quickly 
as  possible— that  of  establishing  wireless  telegraph 
between  the  Home  country  aud  alL  her  colonn-s  Tbe  'deaisto 
eSlish  stations  at  ditfnees  of  about  2,000  miles  apart,  for  the 
purpose  of  transmi-  sion.  Tbe  total  cost  of  linking  np  ^e  Empire 
by  wireless,  involving  the  erection  ot  24  bMIW  ,!Lb £,n  ooo 

£1  8-m  000  Each  station  will  cost  £oo,000  in  outlay,  and  £10,000 
vearrv'f..r  upkeep.  The  estimated  income  per  station  per  year  is 
£-22,500,  or  a total  of  £510,000  yearly,  which  provides  for  a hand- 

30  Awteetess  telegraph  station  is  being  erected  close  to  the  sea  at 
Simon's  Town. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Victoria. — 100,000  porcelain  insulators  for 
the  P.M.G.  See  “ Official  Notices”  September  10th. 

Telegraph  and  telephone  material  for  the  P.M.G.,  Melbourne. 
See  “ Official  Notices”  September  10ch. 

Common  battery  switchboard  for  the  North  Sydney  Telephone 
Exchange.  See  11  Official  Notices”  September  10th. 

Sydney. — The  Australian  Postmaster- General  has  ordered  cables 
and  wires  to  bs  obtained  by  tender  to  the  value  of  over  £17,500, 
within  the  current  financial  year. — Commercial  Intelligence. 

Belgium. — September  28th.  La  Societe  Nationale  des 
Chemins  de  Fer  Vicinaux  of  Brussels  (14  Rue  de  la  Science)  are 
inviting  tenders  for  the  supply  and  erection  of  the  overhead  equip- 
ment for  the  Anderlues-Lobbes  section  of  the  Carnieres-Thuin 
electric  railway. 

November  6th.  The  municipal  authorities  of  the  town  of  Tongres 
are  inviting  tenders  for  the  extension  of  the  central  electric 
lighting  station.  Plans  and  specifications  can  be  obtained  from 
the  Hotel  de  Ville  on  payment  of  8 francs. 

Bristol. — September  2 1st.  E.L.  installation  at  Alexandra 

Park  Schools,  Fishponds,  for  the  T.C.  (deposit  £2  2s.) ; Rodway 
and  Dening,  architects,  Gaunt  House,  Orchard  Street,  Bristol. 

Burnley. — September  20th.  The  Guardians  are  inviting 

tenders  for  electrical  supplies  to  the  workhouse.  Particulars  from 
the  Clerk,  to  whom  tenders  must  be  sent  by  the  20th  inst. 

Canada. — Toronto.— October  14th.  A New  York 

Exchange  says  that  the  city  of  Toronto  is  inviting  tenders  for  four 
1,500-h.p.  synchronous  motors,  two  1,500-h  p induction  motors, 
four  500-h.p.  induction  motors  and  two  225-h.p.  synchronous 
motors,  with  exciters,  switchboards  and  connections ; also  for  a 
number  of  large-sized  turbine  pumps,  piping,  valves,  &c. 

Corea. — It  is  reported  that  the  Japanese  authorities  have 
decided  to  construct  new  telephone  lines  in  Corea  to  the  length  of 
500  miles,  at  a cost  of  70,000  yen  (about  £7,150). — B.  of  T.  Journal. 

Dudley. — September  28th.  Electrical  fittings  for  six 

months,  for  the  B.G.  C,  W.  Coster,  clerk,  Union  Offices,  Dudley. 

Epsom. — September  25th.  850  tons  washed  nuts  for  the 

U.D.C.  electricity  works.  Engineer,  Mr.  A.  C.  Gilling. 

Fulham. — September  22nd.  150  electricity  meters  for 

the  Corporation.  See  “ Official  Notices  ” September  10th. 

Glasgow.— One  electric  passenger  lift  and  three  electric 
book  lifts  for  the  new  Mitchell  Library.  Specifications  and  forms 
of  tender  from  Mr.  W.  B.  Whitie,  219,  St.  Vincent  Street. 

Isle  of  Thanet. — Stores  for  the  Isle  of  Thanet  Electric 
Tramways  and  Lighting  Co.,  Ltd.  See  “ Official  Notices  ” Septem- 
ber 3rd. 

London. — L.C.C. — September  21st.  Two  500-kw.  and 
150-kw.  motor-generators,  also  high  and  low-tension  switchgear, 
for  sub-stations  ; steam  and  other  piping,  valves,  &c.,  for  Greenwich 
generating  station.  See  “ Official  Notices  ” August  27th. 

Dandies  fer. — September  21st.  Steel  girder  tramway 

rails,  for  the  T.C.  (deposit,  £1  Is.).  J.  M.  M’Elroy,  general  manager 
of  the  tramways,  55,  Piccadilly. 

Oulton  Broad. — The  U.D.C.  invites  applications  from 

those  willing  to  carry  out  its  E.L.  order.  See  “ Official  Notices  ” 
September  10th. 

Walthamstow.— September  24th.  695  yd.  of  feeder 

cable  for  the  U.D.C.  See  “ Official  Notices  ” to-day. 

Y armout  h . — The  T.C.  has  instructed  its  electrical  engineer 

to  advertise  for  2,000  tons  of  Derbyshire  fine  slack  coal  for  the 
mechanical  Btokers.  He  was  also  authorised  to  order  a quantity 
not  exceeding  700  tons  of  Scotch  anthracite  nut  coal  at  9s.  3d.  per 
ton  from  Messrs.  W.  Cory  & Sod,  Ltd. 

Y ork. — September  24th.  Traction  switchboard  for  the 

Electricity  Department.  See  “ Official  Notices  ” to-day. 


CLOSED. 

Admiralty. — JVe  are  informed  that  the  British  Electric 

Calibrated  Ease  Co.,  of  Harpenden,  have  received  the  Admiralty 
contract  for  all  fuses,  from  3 to  30  amps.,  required  up  to 

December  31st,  1911. 

Australia. — According  to  a contemporary  the  P.M.G. 
has  ordered  telegraphio  materials,  &c.,  costing  £983,  from  Messrs. 
Johnson  & Phillips  Ltd. 


Belgium, — Five  concerns  submitted  tenders  for  the 
supply  and  installation  of  the  overhead  equipment  of  the  Trazegnies- 
Anderlues  section  of  the  new  electric  railway  which  is  being  built 
by  the  Soci6‘£  NatioDale  des  Chemins  de  Fer  Vicinaux,  of  Brussels. 
The  lowest  was  that  of  Messrs.  R.  Henin  & Co.,  of  La  Louviere. 

La  Soci6t4  des  Houilleres  Unies,  of  Charleroi,  has  just  placed  a 
contract  with  a native  concern  for  the  installation  of  four  electric 
winding  engines  at  its  collieries, 

Bexhill, — The  Corporation  has  accepted  the  tender  of 
Mr.  F.  A.  Greene,  for  £293,  for  pipework  and  valves  for  new  con- 
densing plant  at  the  electric  light  works. 

Bradford. — The  T.C.  has  accepted  the  tender  of  Messrs. 

G.  A.  Steinthal  & Boydell,  Ltd.,  for  motors  for  the  conditioning 
house,  at  £209. 

Burslem,  — The  Education  Committee  has  accepted  the 

tender  of  Messrs.  Evans  & Sons,  Burslem,  for  installing  the  E.L.  at 
Middleport  Schools,  at  £86  15s. 

Cheltenham. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Heenan  & Proude  for  duplicating  the  refuse  destructor,  at 
£5,796. 

Edmonton. — The  order  for  49  a.c.  porthole  fans  for  the 

Infirmary  has  been  placed  with  Messrs.  Hogan  & Wardrop,  of 
London,  for  their  E.M.I.  fans. 

Portsmouth. — The  Corporation  Telephone  Committee 
has  accepted  the  tender  of  W.  T.  Henley’s  Telegraph  Works  Co., 
1,500  yd.  24-pair  cable,  at  £54.  Other  tenders  were B.  I.  and 

H.  Cables,  Ltd.,  £56  ; Electrical  Co.,  Ltd.,  £72  ; Western  Electric 
Co.,  £76. 

The  E.L.  Committee  has  accepted  the  tender  of  the  British 
Wettinghouse  Co.  for  six  feeder  panels,  at  £168.  The  firm  of  Siemens 
Bros  quoted  the  same  figure,  and  the  other  tenders  were : — B.T.-H. 
Co.,  £341 ; Dick,  Kerr  & Co.,  Ltd.,  £342.  The  tender  of  the 
B.  I.  & H.  Cables,  Ltd.,  for  two  feeder  pillars,  at  £59,  was  also 
accepted. 

Stockport. — The  Governors  of  the  Infirmary  have  accepted 

the  tender  of  Messrs.  Turner  & Atherton,  of  Stockport,  for  the 
erection  of  an  electric  hoist,  and  the  fitting  up  of  an  X-rays  equip- 
ment. 

South  America. — Messrs.  James  Gordon  & Co.  have 
received  an  order,  from  South  America,  for  1,200-h.p.  water  turbines 
with  governors,  and  other  accessories. 

Swansea. — The  E.L.  Committee  has  accepted  the  follow- 

ing tenders : — 

Arc  lamps.— Veritys,  Ltd. 

Cables. — Callender’s  Cable  and  Construction  Co. 

Arc  lamps,  pillars,  braokets,  and  raising  and  lowering  gear.— The  London 
Electric  Firm,  from  £888  to  £886,  according  to  the  typo  of  raising  gear 
best  suited  for  use  in  conjunction  with  the  arc  lamps  recommended. 
Switch  pillars  and  joint  boxes.— Lucy  & Co.,  Ltd. 

Worthing.— The  T.C.  has  accepted  the  tender  of  the  Beck 

Flame  Lamp  Co.,  for  Beck  lamps,  at  £638. 


FORTHCOMING  EVENTS. 


Junior  Institution  ot  Engineers.— Saturday,  September  25th.  At  3 p.m.  Visit 

to  the  Imperial  International  Exhibition,  Shepherd’s  Bush. 

Municipal  Tramways  Association.— Wednesday,  September  22nd,  to  Friday,  Sep- 
tember 24th.  Annual  Conference  at  the  County  Hall,  Spring  Gardens, 
London,  S.W.  See  Elkc.  Rev.,  September  10th,  page  425,  for  titles  of 
papers. 


The  Electrical  Propulsion  of  Ships —Mr.  W.  P. 

Durtnall,  whose  proposals  for  the  electrical  propulsion  of  steam- 
ships are  familiar  to  our  readers,  has  issued  a circular  letter  pro- 
testing against  a letter  published  in  the  Times  Engineering 
Supplement  of  September  8tb,  in  which  a leading  member  of  the 
electrical  profession  deprecates  the  11  extravagant  claims  made  for 
electric  propulsion.”  Mr.  Durtnall’s  zeal  and  enthusiasm  in  the 
advocacy  of  this  are  well  known,  and  no  doubt,  like  all  enthusiasts, 
he  may  paint  too  rosy  a picture  at  times ; but,  still,  it  must  not  be 
supposed  that  his  propaganda  is  not  well  founded.  The  writer  of 
the  Times  letter  himself — Mr.  H.  A.  Mavor — is  the  inventor  of  a 
special  system  of  electrical  propulsion,  which,  we  infer  from  his 
letter,  is  being  applied  to  a ship  of  over  1,000  h.p  , and  he  is  a strong 
advocate  of  electrical  driving. 

In  this  connection  it  is  interesting  to  note  that  the  Institute  of 
Marine  Engineers  lias  just  awarded  Mr.  Durtnall  the  Denny  Gold 
Medal  for  his  paper  on  “ The  Generation  and  Electrical  Transmis- 
sion of  Power  for  Main  Marine  Propulsion  and  Speed  Regulation,” 
read  on  July  18th,  1908,  which  was  considered  the  best  of  the 
papers  submitted  in  competition  for  the  medal  during  the  session 
1908-9. 

Will. — Estate  valued  at  £10,831,  with  net  personalty 
£3,253,  was,  according  to  the  Times,  left  by  the  late  Mr.  G.  Ellis,  a 
director  of  the  South  London  Electric  Supply  Corporation,  Ltd. 
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NOTES. 


The  Science  of  Plant  Management— It  has  been  an 

ften  repeated  experience  on  the  part  of  engineers  connected  with 
lectricity  supply  undertakings  that  on  approaching  a possible  con- 
* mer  on  the  question  of  power  he  is  confronted  with  the  fact  that 
be  consumer  has  very  little  idea  of  the  pros  and  cons  of  the 
uestion  of  private  versus  public  supply,  considered  from  an 
conomic  point  of  view.  He  is,  for  example,  only  too  apt  to  put 
own  a negligible  amount  for  depreciation,  and  to  ignore  manage- 
ment and  operating  costs  in  running  the  plant.  A comparison 
•etweon  station  prices  and  private  supply  prices,  therefore, 
iecomes  unfavourable  to  the  former,  and  it  requires  a huge  amount 
f persuasion  to  make  the  consumer  see  that  such  items  are  not 
ictitious  values  in  the  account.  A development  in  the  extension 
eaching  course  of  the  Columbia  University,  of  New  York,  indicates, 
o a large  extent,  the  line  upon  which  such  faulty  reasoning  will  be 
test  corrected,  owing  to  the  education  of  operating  engineers, 
milding  superintendents,  engineers’  assistants  and  others,  who  have 
o much  to  say  with  regard  to  the  plant  requirements  of  any  parti- 
ng factory.  A course  has  been  arranged  upon  the  subject  of  plant 
uanagement,  and  is  intended  for  engineers  of  the  above  description 
vho  already  have  a good  knowledge  of  arithmetic  and  elementary 
ihysics.  By  the  courtesy  of  the  Columbia  University,  we  are 
:nabled  to  indicate  the  practical  standpoint  from  which  the 
>roblems  of  plant  management  are  studied.  Starting,  first  of  all, 
vith  the  problem  of  machinery  selection,  the  layout  and  installa- 
;ion  of  plant  is  discussed.  Schedules  for  the  identification  and 
meration  of  plant  are  then  elaborated,  and  the  common  units  for 
neasuring  plant  economy,  together  with  the  instruments  and 
nethods  of  measurement,  are  treated. 

A considerable  section  of  the  course  is  devoted  to  the  subject  of 
sngine-room  accounting.  In  this  section  it  is  shown  how  to  con- 
coct records  of  operation  and  to  compute  results  from  the  operat- 
ng  data.  The  systems  for  filing  records  for  daily  comparison  and 
eference  are  explained,  while  the  course  includes  the  question  of 
purchase  of  coal  and  supplies,  payment  of  labour,  store  and  tool 
room  management,  computation  of  total  operating  costs  per  unit 
output,  the  question  of  plant  depreciation,  interest,  depreciation 
annuities,  computation  of  actual  cost  per  unit  output,  arrangement 
3{  expense  and  plant  efficiency  reports  to  owners. 

The  third  important  section  of  the  course  deals  with  cost 
analysis  and  expense  control.  In  this  the  method  of  determining 
Btandard  unit  costs  and  the  distribution  of  expense  to  the  various 
systems  operated  is  discussed,  together  with  leakages  and  direct 
expenses  in  operation  and  machinery.  The  relation  between  plant 
efficiency  and  the  actual  cost  per  unit  is  also  explained.  An 
important,  and  perhaps  novel,  feature  on  this  Bide  of  the  Atlantic, 
is  the  section  devoted  to  industrial  betterment  methods.  There  iB 
no  doubt  that  this,  however,  forms  a very  real  factor  in  the  efficient 
working  of  such  plants.  The  training  and  handling  of  men, 
apprenticeship  and  bonus  systems  for  power  plants  are  examined, 
while  the  means  and  methods  to  be  taken  against,  accident 
including  fire,  underwriters’  regulations  and  liability  insurance, 
are  discussed.  The  course  finishes  with  fire  protection  and  appli- 
ances, and  fire  fighting  organisation  for  individual  buildings. 

The  course  extends  over  40  lessons,  taken  twice  a week  for  a 
period  of  lit  hours  each,  and  it  will  be  seen  that  students  who  suc- 
cessfully graduate  in  a course  of  this  description  will  have 
attained  an  intelligent  idea,  not  only  of  the  actual  management 
of  plant,  but  of  the  economic  reasons  which  underlie  the  best 
methods  of  power  plant  management.  It  would  be  a distinct 
boon  if  such  a course  could  be  initiated  on  practical  lines  by 
colleges  in  this  country  for  the  benefit  of  those  who  do  not  yet 
understand  the  essential  problems  underlying  the  choice  and 
management  of  power. 


The  Industrial  Exhibition  at  Nancy.— Nancy  is  the 
centre  of  the  great  industrial  region  of  France  lying  along  the 
Belgian  and  German  frontiers.  The  exhibition  has  been  promoted 
by  the  financial  and  industrial  interests  of  this  district,  whose 
products  are  fully  represented  ; these  form  the  greater  part  of  the 
exhibits,  but  interesting  examples  are  not  wanting  from  the  ends  of 
France  and  from  Germany  and  Switzerland. 

The  Metallurgical  Hall  is  one  of  the  most  interesting,  and 
impresses  on  the  visitor  that  French  iron  and  coal  are  important 
factors  in  European  industry.  There  are  reproductions  of  galleries 
in  the  ore  mines,  with  examples  of  timbering  and  specimens 
of  ore,  castings,  forgings  and  rolled  products. 

Passing  through  a 24-ft.  stator  (by  the  Societe  Alsacienne  de 
Constructions  Mecaniques),  one  reaches  the  engine  room,  where  are 
installed  three  large  low-speed  reciprocating  sets  of  600  to  1,000  h.p., 
90-100  b.p.h.,  showing  man;  points  of  interest  in  the  valve-gear,  &c. 
The  large  stator  referred  to  above  is  for  1,900  kw.,  three-phase,  550 
volts,  50  cycles,  94  b p m.  Turbine  practice  is  represented  by  two 
turbo-generators  of  750  kw.  by  the  Cie.  G4n4rale  Electrique,  of 
Nancy,  and  by  the  Soci4t4  Alsacienne  ; the  latter  (a  Zoelly  turbine) 
runs  at  3,000  b p.m.,  50  cycles,  generates  at  5,000-5,500  volts,  and  is 
connected  through  a step-down  transformer  in  parallel  with  the  low- 
speed  sets  to  a system  of  aluminium  mains  by  the  Soci4t4  Electro- 
Metallurgique  Franpaise.  The  engine  room  is  served  by  a battery 
of  boilers  of  the  Mathot  Stoft  and  Garbe  types. 

There  are  further  exhibits  of  turbines  by  Schneider,  of  the 
famous  Creusot  works  (Brown-Boveri-Parsons  type)  and  by  the 
Bateau  Co. 

One  of  the  most  interesting  exhibits  in  this  section  is  a pair  of 
compound  engines  with  superheating  arrangements  between  boiler 
end  b.p.  cylinder,  and  between  b.p.  and  r.,p.  cylinder.  The  super- 
heat can  be  arranged  so  that  the  steam  is  dry  at  the  end  ol  each 


expansion  without  excessive  superheating  between  boiler  and  h.p. 
cylinder.  These  engines  are  installed  by  Heinrich  Lanz  & Co.,  of 
Mannheim,  and  are  on  the  Lentz  system. 

There  is  not  a single  exhibit  of  the  high-speed  reciprocating  type 

so  much  favoured  in  this  country. 

In  the  electrical  section  the  exhibit  of  the  SocieU  Alsacienne 
makes  the  best  display.  A repulsion  motor  (50  h.p.,  350  volts,  25 
cycles,  500  b.p.m.),  one  of  80  for  the  Bailways  of  the  “ Sud,”  may  be 
contrasted  with  a d.c.  traction  motor  of  the  same  output.  The 
repulsion  motor  is  40  per  cent,  larger  than  the  d.c.  machine. 

A vertical  booster  by  the  same  company  occupies  about  half  the 
floor  space  required  for  a horizontal  position.  A green  glass  in- 
sulator by  a firm  whose  speciality  is  champagne  bottles  attracts 
notice  by  the  high  voltage— 100,000  volts— it  is  designed  for. 
Fabius  Henrion,  of  Nancy,  shows  an  extensive  range  of  electrical 
machinery,  and  there  are  many  interesting  examples  of  standard 
apparatus  by  various  firms,  which  cannot  here  be  described  in  detail, 
but  which  well  merit  examination.  In  the  textile  section  is  exhi- 
bited a single-phase  commutator  motor  of  variable  speed  for  cotton 
machinery  by  Messrs.  Brown,  Boveri.  The  textile  department 

itself  is  large  and  important.  ......  ... 

Mention,  at  least,  must  be  made  of  the  fine  exhibit  of  rolling 
stock  and  locomotives,  one  of  the  latter  with  a water-tube  boiler. 
There  is  the  usual  array  of  lighter  attractions  and  dissipations. 
The  whole  of  the  exhibits  are  housed  in  graceful  white  buildings. 
The  Exhibition  closes  next  month. 

Electricity  in  Mines  : Questions  in  tlie  House.— 

In  the  House  of  Commons,  on  September  15th,  Mr.  Markham  asked 
the  Secretary  of  State  for  the  Home  Department  what  was  the 
definition  of  a completely-enclosed  motor  in  the  Home  Office  rules 
relating  to  electricity  in  mines,  and  whether  a flame-proof  motor 
not  totally  enclosed  was  covered  by  the  definition  completely 
enclosed  ? Mr.  Gladstone  replied : I am  advised  that  the  enclosed 
required  by  Special  Buie  37  is  total  enclosure,  and  this,  I under- 
stand, is  the  view  generally  taken  in  the  industry.  The  case  of  a 
« flame-proof  motor  not  totally  enclosed  ” would  not,  therefore,  be 
a compliance  with  the  rule ; but  the  point  has  been  noticed  for 
reference  to  the  committee  on  the  rules  which  I am  about  to 
appoint.  Mr.  Markham:  Is  the  right  hon.  gentleman  aware 
that  a member  of  the  committee  which  drew  up  these  rules  stated 
that  “completely  enclosed”  meant  nothing  to  the  mind  of  the 
Commissioners  more  than  “ totally  enclosed  ” ? Mr.  W . E.  Harvey  : 
In  view  of  the  loss  of  life  which  has  occurred  recently  in  mines, 
and  which  is  attributed  to  electricity,  I wish  to  know  if  the  Govern- 
ment are  prepared  to  undertake  some  experiments  with  regard  to 
electricity  in  mines.  Mr.  Gladstone:  As  I have  already  stated,  I 
am  about  to  appoint  a committee,  and  it  is  extremely  probable 
that  the  committee  will  extend  its  inquiries  to  this  question. 

Alleged  Nuisance  from  a L.C.C.  Sub-station.— Sir 

William  Collins,  in  the  Parliamentary  Papers,  last  Friday,  asked 
the  President  of  the  Board  of  Trade  whether  his  attention  had 
been  directed  to  complaints  made  of  nuisance  arising  by  noise  and 
otherwise  from  the  working  of  an  electric  sub-station  of  the  L.C.C. 
in  Arlington  Boad,  St.  Pancras;  whether  the  station  had  been 
inspected  on  behalf  of  the  Board  of  Trade  ; whether  the  working  of 
the  station  was  in  accordance  with  the  Board  of  Trade  regulations  ; 
and  whether  the  Board  had  suggested,  or  would  suggest,  any  action 
with  a view  to  abating  the  nuisance  complained  of.  In  reply,  Mr. 
Churchill  says  :— The  sub-station  in  question  has  not  been  inspected 
on  behalf  of  the  Board  of  Trade,  and  is  not  liable  to  such  inspection, 
nor  is  its  working  subject  to  the  Board  of  Trade  regulations.  He 
has,  however,  asked  the  L.C.C.  for  their  observations  on  the 
nuisance  stated  to  exist  and  will  communicate  their  reply  to  his 
hon.  friend. 

Strange  Fatality— It  is  reported  from  Gillingham, 

Dorset,  that  a boy  named  Harry  Andrews,  aged  9,  met  with  his 
death  from  paralysis  set  up  by  a current  of  electricity  from  a toy 
magnetic  battery.  The  instrument,  which  is  about  the  size  of  a 
matchbox,  and  is  sold  for  about  2s.,  belonged  to  another  lad  who, 
while  bathing,  left  it  with  his  clothes  on  the  river  bank.  Andrews 
took  hold  of  the  battery  and  received  a shock,  which  he  told  his 
father  later  “ seemed  to  shift  all  the  bones  in  his  body.”  Symptoms 
of  paralysiB  set  in,  and  a doctor  was  called,  but  the  lad  gradually 
got  worse  and  died.  Dr.  Walker  was  of  opinion  that  the  current 
set  up  neuritis,  which  gradually  spread  to  the  spinal  cord  and  brain. 
Deceased  was  not  a robust  boy.— The  jury  found  that  death  was 
caused  by  paralysis  produced  by  the  electric  current  from  the 
battery  which  deceased  handled  by  misadventure. 

Westminster  Electric  Swimming  Club.— The  members 

of  the  above  Club  held  their  J-mile  championship  race  at  Thames 
Ditton  on  Saturday  last,  September  11th.  The  event  was  somewhat 
marred  by  the  exceptional  coldness  of  the  water,  but  the  conditions 
overhead  were  perfect.  The  race  ended  in  a victory  for  8.  G. 
Taylor  (mains  department),  W.  Llewhellin  (drawing  office)  being 
second,  and  the  others  finishing  in  the  following  order  :— 3,  A.  E. 
Watson ; 4,  B.  Litt ; 5,  8.  A.  Crowe ; 6,  F.  Dodd ; 7,  E.  L.  Stem. 
Three  competitors,  F.  B.  Crump,  W.  Hurman  and  A.  Collingwood 
were  overcome  by  the  coldness  of  the  water,  and  had  to  give  up, 
the  last-named  being  only  a few  yards  from  home.  Tea  was  after- 
wards partaken  of  at  the  Albany  Hotel,  and  the  afternoon  sport  was 
voted  a great  success. 

Life  in  China— We  have  received  an  inquiry  as  to  the 
cost  of  living  in  Shanghai.  While  we  have  published  articles  on 
the  cost  of  living  in  many  foreign  countries,  we  have  not  dealt 
with  China,  and  we  Bhould  be  glad  to  hear  from  any  reader*  who 
have  had  experience  of  life  in  this  country. 
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Electrical- Contracts  for  tie  Navy.— On  Tuesday, 

in  the  House  of  Commons,  Mr.  Ren  wick  asked  the  First  Lord  of 
the  Admiralty  whether,  in  the  case  of  contracts  which  had  recently 
Veen  placed  for  the  electric  light  installations  and  searchlights  in 
British  warships  now  buildiDg,  the  contractors  for  ruch  installa- 
tions, &c.,  being  British  branches  of  German  firm--,  it  was  made  a 
condition  of  the  contract  that  only  British-made  cables,  machinery, 
and  fittings  should  be  used,  and  only  Briti-h  subjects  employed  in 
the  superintendence  and  fitting  of  same  on  board  the.  vessels;  and 
whether  precautions  had  b en  tsken  to  prevent  the  necessary  plans 
of  the  ship?  supplied  to  the  contractors  being  sent  abroad  or  shown 
to  foreigners.  Mr.  McKenna,  in  reply,  said  that  in  a contra  t of 
the  kind  it  was  made  a condition  that  only  British-made  cables, 
machinery,  and  fittings  should  be  used,  and  only  British  subjects 
employed"  in  the  superintendence  and  fitting  of  them  on  board  the 
ships.  With  regard'  to  the  last  part  of  the  question,  the  following 
provision  had  been  embodied  in  recent  contracts  : —"This  contract 
involves  an  obligation  of  secrecy  within  the  meaning  of  Sec.  2 of 
the  Official  Secrets  Act,  1889.  The  contractors  shall  at  their  own 
expense  take  all  such  measures  and  precautions  to  ensure  secrecy 
in  connection  with  the  design,  construction,  equipment,  and  com- 
pletion of  the  said  vessel  as  may  be  necessary,  iucluding  therein  all 
such  measures  and  precautions  as  vnay  be  regarded  as  necessary  by  the 
Commissioners,  and  the  contractors  shall  if  so  required  at  any  time 
by  the  Commissioner^,  afiord  to  them  such  evidence  as  the  Commis- 
sioners may  consider  satisfactory  that  all  such  measures  and  pre- 
cautions have  been,  are  bene,  and  will  betaken.”  In  reply  to  a 
further  question,  Mr.  McKenna  sail  that  the  conditions  were 
strictly  carried  out. 

Copper, — In  its  Iss'tie  of  September  3rd  the  Finamier 
has  an  article,  in  which  it  is  anticipated  that,  the  current  year  will 
be  close  on  1906  in  total  copper  deliveries,  indicating  a considerable 
revival  in  consumption.  - While  taking  into  account  the  fret-  that- 
consumers  have  been  waiting  for  the  market  white  stocks  K-.-.e  been 
accumulating,  there  sec-m  indications  of  a tr-.de  revival  in  t.ais 
country,  which,  coinciding  with  tuat  in  the  Stages,  :n  ;st  result  in  a 
large  demand. 

Educational  Noties.— Uatveesitt  of  London.— An 

“Appointments  Board”  has  been  constituted  by  the  University  of 
London,  to  assist  graduates  and  students  of  the  University  in 
obtaining  employment,  and  to  assist  employers  to  fiud,  in  the 
University  ranks,  suitable  men  for  vacancies.  Those  who  know  of 
vacant  appointments  suitable  for  University  men  are  invited  to 
communicate  with  the  Secretary  of  the  Boatd. 

Polytechnic  School  of  Enginkebing,  Revent  Street,  W. — 
The  new  session  commences  on  the  27th  inst.  Wo  have  received 
the  syllabuses  of  the  engineering  courses,  which  include,. besides 
the  usual  subjects,  motor-car  and  "aero”  engineering.  Mr.  W. 
Hibbeit  is  the  herd  of  the  electric -1  'nod  phys  r department.  A 
special  course  of  lectures  on  medical  electrici. y will  commence 
early  in  Octob“r. 

1 niebnational  Cohei spondfnce  Schools  — Tc-rcorrow  (Satur- 
day) a reception  is  to  be  held  at  the  headquarters  of  the  I.C.S.,” 
Kingsway,  to  which  all  British  students  el  the  schools  are  invited 
by  the  directorate,  and  ia  the  evening  there  will  be  a banquet  at 
the  Hotel  Cecil,  at  whi  h ihe  Rt.  Hon,  Lord  Montagu  oi  Beaulieu 
will  preside,  supported  by  representatives  of  several  of  the  engineer- 
ing societies  and  other  eminent  personages.  Besides  the  50  branches 
of  the  I.C.S.  in  the  United  Kingdom,  there  are  branches  in  all  the 
British  Colonies  and  Dependencies,  from  which  representatives  have 
been  invited,  and  it  is  anticipated  that  the  function  will  mark  an 
epoch  in  the  history  of  the  I.C.S. 

Appointments  Vacant. — .Assistant  engineer  and  car- 

shed  foreman  for  the  Sunderland  District  Electric  Tramways,  Ltd. 
(£2).  Instructor  in  electrical  and  mechanical  engineering  for  the 
Limerick  Municipal  Technical  Schools  (£13o).  See  our  advertise- 
ment pages  for  particulars. 

Institution  and  Lecture  Notes.  — Institute  of 

Metals — At  the  Autumn  meeting,  which  will  be  held  at  Man- 
chester on  October  3 4th  and  15th,  it  is  expected  that  the  followiug 
papers  will  be  presented  : — 

J.  H.  Andrew,  M Sc.,  and  C.  A.  Edwards,  on  “ The  Consti- 
tution and  Prone rtic-  of  the  Ti  rnary  Alloys  Aluminium-Copper- 
Tin.” 

C.  O.  Bannister,  Assoo.R  S.M.,  and  H.  J.  Tabor,  or.  “Thp  Surface 
Appearance  of  Soldere.” 

H.  W.  Greenwood,  on  “The  Technical  Aisay  of  Zinc  ” 

J.  S.  Glen  Primrose,  on  "Notes  on  the  Produ.tion  of  Pure 
Bpeltcr.” 

E L Rhead,  on  “ Some  Causes  of  the  Corrosion  of  Copper  and 

Eraer.” 

Prof.  C.  A.  Smith,  M. Sc.,  on  " The  El  ,»lic  Breakdown  of  Ductile 
Materials." 

Prof.  T.  Turner,  M. 8c,  and  M.  T.  Murray,  M Sc.,  on  “The 
Copper-Zinc  Alloys— A Study  of  Volume  Changes  dating  Solidi- 
fication" 

Aj  | lications  for  membership  of  the  Institute,  to  permit  of  election 
prior  to  the  Manchester  meeting,  should  be  sent  in  to  the  secretary, 
Mr  O.  Shaw  Scott,  M.Sc.,  Caxtou  House,  Westminster,  S W.,on  or 
before  Saturday,  September  25th. 

Society  of  Enoinekhs. — This  year's  prize  for  the  best  eFiuy  on 
" llow  to  Improve  the  Status  of  Eugineers  and  Engineering,  with 
Bptei.il  Reference  to  Consulting  Engineers,"  has  been  awarded  to 
Mr.  G.  Allan  Thomas,  M.C.M.E.S.,  who  will  read  hiB  essay  at,  the 
meeting  to  I,;  held  on  October  4th  at  7.30  p.m.  at  C ax  ton  Hall, 
Westminster. 


Developments  uit  the  Thnry  D.C.  System,— We  are 

informed  that  the  well-known  series  .direct-current  transmission 
line,  from  Moulders  to  Lyons,  v^bich  has  been  in  operation  since 
1905,  b;-s  proved  such  a remarkable  success'  that  very  important 
d:. > _,op.nui  A are  to  b : carried  cut  on  the  same  lines. 

The.  generating  station  itself  is  situated  near  Moutiers  (Savoy), 
and  Hikes  i s power  from  the  River  Isere ; it  was  fully  described  in 
c ur  iv-ue  of  August  10th,  19i  6 The  total  power  of  the  n.c.  high- 
prei  sure  plant  at  present  is  6 400  h i\;  energy  is  transmitted  at  a 
pressure  of  57,600  volts  to  Lyons,  a distance  of  180  kilometres,  by 
means  of  two  conductors  of  9 sum.  diameter.  Parallel  to  the  n.c. 
lire  is  i!  throe-phase  line  going  to  the  same  point;  At  Lyons  the 
j>.0  o.r  gy  is  utilised  in  driving  a number  of  motor-generators.  1 ; . 

The  eeiieB  system  has  not  only  demonstrated  its  elasticity,  but 
has  proved  to  be  so  reliable  and.  easy  to  operate  that  the  companies 
concerned  have  decided  immediately  to  carry  out  extensions  on  a 
Urge  s.ale. 

A genera '.ing  station  i-i  to  be  erected  at  La  Bridoire  (Savoy),  in 
which  three  .high-pressure  n c.  eels  will  be  installed,  each  of  2,000 
h.p,  at  128  b p.m.  ; they  will  generate  a current  of  150  amperes  at 
a pressure  of  8,000  9,125  vdilts.  ; 

A sec  nd  generating  station  on  the  Roziers  at  Bogel  (Savoy)  will 
contain  two  generating  groups,  • each  consisting  of  two  double 
machines  driven  by  the  "same  turbine  and  capable  of  giving  an 
output  of  3,500-4,000  h.p.  ; t 428  r.p.m  , and  delivering  a current  of 
150  amperes  at.  16.009-18, 2i0  volts.  A corresponding  amount  of 
dc.  motor-generator  plant  will  be  placed  in  the  Vaulx-en-Vclin 
sub-station.  >'  - ’ x 

The  total  capacity  of  the  direct- current  high-pressure  generating 
plant,  when  the  extensions  are  complete,  will  be  15,000  kw.,  and  the 
three  generating  stations  connected  in  series  will  deliver  150 amperes 
at  100,000  volts.  This  will  be  a noteworthy  development,  as  for  the 
first  time  in  Europe  an  operating  voltage  of  100,000  volts  will  be 
reached,  and  it  is  claimed  that  this  pressure -is  not  the  limit  which 
cun  be  achieved  on  this  system. 


DUE  PERSONAL  COLUMN, 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  ihe  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
El HCi’SiOAi,  liAVisw  posted  as  to  their  movements.  - - M 


Central  Station  Officials.— The  Weymouth  T.C.  has 

increased  the  salary  of  Me.  J.  H.  Bolam,  electrical  engineer,  to 

£250  per  annum  tt,  horn.  March  31st  last,  rising  by  £25  a year  to 
£390.  WS 

The  Luton.  T.O.  baa  increased  the 'salary  of  Mb.  W.  II,  Cooke, 
clo  trier!  err  ' ter,  freui  £350  to  £400  per  annum. 

,T  e Lla,-di]o  i\0.  has  appointed  Mb.  Bowen,  of  Llandilo,  as 
electrical  engineer. 

We  ucdmstand  that  Me  Babnabd,  the  electrical  engineer  of 
Walsall,  who  has  been  ill  for  over  a monttbisnowmakingsatis- 

f a oiy  progress  towards  recovery. 

The'Lri  .rol  Electrical  Committee  has  recommended  the  appoint- 
ment of  Mb  A E Wilson,  the  present  distributing  euperintendsnt, 
r , deputy  city  electrical  engineer,  at  a salary  of  £S00  per  annum, 
rising  by  £25  a year  to  £-100.  _ J/f 

Mb  W.  B.  Morgan,  station  superintendent  at  Avonbank,  Bristol, 
has  resigned,  and  is  proceeding  to  take  up  an  appointment  at 
Dawson  City. 

Tramway  Officials. — The  staff  and  employes  of  the 
Huddersfield  Tramways  have  presented  a Sheraton  inlaid  time- 
piece to  Kb.  Frank  Smith,  station  engineer,  on  his  marriage.  -9 

acral. — Prof.  S.  P.  Thompson,  D.Sc.,  F.R.S.,  has 

con  - • f -d  to  become  the  firet  president  of  the  Illuminating  Engin- 
eering Society.  . 39- 

Mu.  J.  II.  Ritchie,  who  v/rote  the  interesting  “ Notes  on  Life  in 
Western  Australia  ” which  appeared  in  our  last  issue,  and  which 
\ , based  upon  his  13  y,  uro’  experience  of  that  part,  of  the  world 
••J.  - ears  being  spsifc  as  eltcrrical  engineer  on  the  LakeN  lew 
Oornois — is  now  ttaying  in  London  for  a short  time.  He  will  go 
; d again  as  soon  as  he  has  fixed  up  an  appointment.  9 

I i .1  uly  last  a complimentary  smoking  concert  was  he.d 
Bt  Wellington,  New  Zealand,  in  honour  of  Mb.  J.  K.  Logan, 
I.S.O..  to  congratulate  him  upon  the  honour  conferred  upon 
1 ; by  His  Majesty  the  King,  in  appointing  him  a Com-, 
p-mion'ef  the  Imperial  Service  Order,  nearly  150  officers  of  (he 
Teh  h aud  Fcwal  Service  being  present-,  with  Mr.  Hutton,  the 
chief  Postmaster,  in  the  chair.  The  toast,  “ Our  QueBt,”  was  pro- 
p - : } by  Mr.  T.  Buckley,  Electrician,  who  referred  to  Mr.  Logan  s 
exp  lie,  ces  iu  the  cariv  days  of  New  Zealand  telegraph}',  and  his 
gm  ,:,ce  in  kcepingthe  Department  up  to-date  as  telegraphic  science 
i,d  v meed.  Mr.  Logan  lm  had  to  do  with  almost  every  extension 
of  th.  teb  i;  aph  line  in  the  Dominion,  and  for  17  years  he  has 
f,l  r i tin;  o flic  of  S iperir.teudent  of  Electric  Lines.  Iu  responjg 
in  Mr.  Logan  said  that  he  was  associated  with  the  Department  m 
t . irl  days,  having  arrived  iu  Dunedin  in  1864,  and  he  pro- 
i : • a t.  , indulge  in  romo  very  interesting  reminisconc.es  of  his 
con  - c ’i  i m v.  it h telryrnph  and  telephone  construction  and  develop- 
i,i  i ia  New  /•  (and  from  that  date  down  to  last  year,  when  there 
were  1,763  offices — 29G  telegraph  and  1,468  telephone— in  opera- 
tion. 1 le  regarded  the  distinction  now  conferred  upon  him  as  a 
compliment  to  the  Post  and  Telegraph  Department.) 
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NEW  COMPANIES  REGISTERED. 


National  Electric  Signs  Co., 

Wks&  if* S»S2I 

U2,  Bath  Street,  Glasgow. 

International  Filaments,  Ltd.  (104.923).— Thi«  company  was 

and  to  earrv  on  the  business  of  electric,  telegraph.  telephono,  mechanical  and 
■SwuRtag  engineers,  manufacturers  of  ami  dealers  melectrio  UKiandescent 
lamps  and  filaments,  Ac.  The  subscribers  (with  one 

Vincent,  31-6.  Gresham  Street,  E.C  , incorporated  accountant . R.  C.  J.  Go  > 
sir,  (irasham  Strait,  B.C.,  chartered  accountant;  t . S.  Eaton,  31b, 
Sro'hn^n  street  F C cleik  : A.  J.  Needham,  18,  Midland  Terraco,  Cnckiewo.  d, 
N W cleik  ^ Private’ company.  The  number  of  directors  is  not  to  be  less  than 
wot  more  than  live  : the  first  are  W.  Stewart  and  J.  Mr  tea  fe  ; notification. 
1M° shares : remuneration  as  fixed  by  the  company.  Registered  office,  34-fa, 
Gresham  Street,  E.C. 

Electrical  Trolley  Head  Co,  Ltd.  (104  886). -Tins  company 

wa:  registered  on  September  8th,  with  a oapital  of  AiU.OOO  in  £1  shaies.  to  adopt 
Tn  Jrfement  with  J.  T.  Cherry  and  B.  H.  Clive  for  the  acquisition  of  certain 
patents  and  to  carry  on  the  business  of  electrical  engineers,  manufacturers  of, 
Snd  dealers  in,  electrical  trolley  heads,  Ac.  The  subscribers  are  . L.  Jam  s, 

7 Areaura  Villas,  Devonport,  accountant,  10  shares;  B.  J.  M.  Hooking,  lOJ, 
Lre  Street  DevonvorL  confectioner,  1 share;  S.  J.  Harris,  4,  Alma  Place, 
BE*  in  i’  ••  L shares  : S.  G.  Pearce,  28,  Caroline  Place,. Storehouse,. 
Devon  engineer,  0 shares;  8.  Sampson,  Waterloo  Street,  Plymouth,  grocer, 

1 share-  H.  Browning,  North  Hill  Pharmacy,  Plymouth,  chemist,  1 »hau. , T-. 
L’ovd  We3tbury  House,  Beaoli  Hoad,  Emuworoh,  Hants.,  1 share.  Minimum 

- ca°h  subscription  1,000  shares.  The  number  of  d- rectors  is  not  to  be  css  than 
two  or  more  tha  i seven;  the  first  are  S.  J.  Harris  and  J.  Griflin;  qualification, 
10  ordinary  shares. 

Dioptric  Sign  Co. , Ltd.  (104,860'.— This  company  was  registered 

on  September  fith,  with  a oapital  of  £1,000  in  £1  (2:i0oiimulaUvc^e- 

- ferretl  500  ordinary.  250  deferred),  to  acquire  from  E.  L.  Waaen  the  benefit  ot 
certain  existing  inventions  relating  to  an  improved  sign,  to  develop  ami  tuin  to 
account  the  same,  and  to  carry  on  the  busioess  of  electrical  engnipdis,  metal 
worked  shop  Utters,  gas  Utters,  Ac.  The  subscribers  are  :-A.  U ChalmerR  5, 
Fenwick  S.reet,  Liverpool,  chartered  accountant,  so  shares,  A,  C.  Br.gley,  64, 
FerndMe  Koad.’sefton  Park,  Liverpool,  book-keeper.  10  shares;  J W Tower^ 
Widoes,  Lancs.,  chemical  manufacturer,  50  shares , J.  O.  l.hodes,  139,  li.ike 
Street,  Liverpool,  electrical  engineer,  15  shares ; Turner  A Dunnett,  U,  Fenwick 
Street,  Liverpool,  printers  and  stationers,  150  shares.  Rnvate  c U“'P 

first  directors  are  not  named.  Registered  by  T.  T.  Hull  A bin,  22,  chancery 
Lane,  W.C. 

R.  Lascelles  & Co.,  Ltd.  (10(4,853).— This  company,  was  regis- 
tered on  September  4th,  with  a capital  of  T1.C00  to  £1  shares,  to  adopt  an 
agreement  with  K.  Lascelles  and  to  carry  on  the  business  ot  mechanu  fi.  elec 
■ tricalanfi  general  ei.g  neers,  manufacturers  of  and  de  alcrs  in  electric,  magnetic, 
telephonic  and  other  apparatus,  Ac.  The  subscribers  fw.th  oi  e shall  each) 
a-e  _T.  Figg,  South  Vaoibridgo,  Essex,  engineer;  A.  k.  Kemp,  i uio.le 
Street,  Oxford  Street,  W.,  engineer  ; A.  H.  JSirkaldy,  Harlow,  Essex,  engineer, 
K.  Lascelles,  55,  Hans  Road,  S.W.,  engineer.  Private  company.  T he  number 
of  directors  is  hot  to  be  less  than  two  or  more  than  live  ; the  first  are  R. 
Lascelles  and  T.  Figg  : qualification,  one  share  ; remuneration  as  bM-d  by  the 
c smpany.  Registered  by  Baton,  Cnrdeiv  & Co.,  9,  Southampton  Stieet, 
Bloomsbury  Square,  W.C. 


property,  present  and  future,  including  un- 
called capital.  No  trustees. 


CITY  NOTES. 


Dumbarton  Bargli  and  County  Tramways. 

At  the  annual  meeting,  Major  Heaton  Ellis,  in  moving  the 
adoption  of  the  report  (see  Electrical  RavinW,  September  3rd, 
page  390),  pointed  out  that  this  was  the  first  complete  year  of  the 
company's  operations,  and  that  the  total  revenue  amounted  to 
£19  495  This  was  particularly  gratifying  in  view  ot  the  fact  that 
during  a considerable  part  of  the  year  the  weather  was  very  dis- 
appointing. The  proceeds  of  the  issue  of  the  debenture  stock  had 
been  sufficient  to  meet  the  balance  of  the  construction  contract  and 
the  whole  capital  expenditure  had  not  exceeded  what  the  directors 
originally  estimated  for  ; in  fact,  there  was  a balance  in  capital 
account  to  their  credit.  Turning  to  the  trade  conditions  he  said 
they  could  hardly  expect  to  experience  a more  depressed  state  than 
that  which  prevailed  during  the  past  year,  but  he  hoped,  and  was 
led  to  believe,  that  the  depression  which  bad  been  so  marked 
during  the  last  year  was  gradually  lifting,  and  that  the  trade  on 
the  Clyde,  and  in  the  district  served  by  the  tramways,  appeared  to 
b 5 improving.  Their  system  would,  of  course,  benefit  substantially 
with  improved  trade  and  the  consequent  development  of  the  route. 
Meantime  it  was  a matter  of  satisfaction  to  know  that  in  a period 
when  trade  was  stagnant  and  weather  conditions  were  unfavourable 
they  were  able,  after  providing  for  interest  on  debenture  stock  and 
the  full  dividend  on  the  preference  shares  to  carry  forward  the 
substantial  sum  of  £3,000.  The  report  was  adopted. 


OFFICIAL  OF  RETURNS  ELECTRICAL 
COMPANIES. 


Poole  ami  District  Electrifc  Traction  Co.,  Ltd. 

The  report  of  the  liquidators  states  (according  to  the  Financier) 
that  the  liquidation  of  the  company  was  commenced  m July,  1905, 
but  owing  to  the  delay  occasioned  by  the  litigation  with  the 
Bournemouth  Corporation,  full  particulars  of  which  have  been  from 
time  to  lime  given  to  the  shareholders,  the  liquidators  have  been 
unable  until  this  date  to  convene  the  final  meeting.  The  total 
pioceeds  from  the  re  lisation  of  the  assets  amount  to  £137,880,  and 
the  disbursements  to  £136,600,  which  latter  amount  makes,  with  the 
final  distribution  of  £3  3s.  per  share,  a total  return  to  the  share- 
holders of  £19  3s.  in  respect  of  e.ch  £10  share  held  by  them,  -he 
balance,  amounting  to  £1,280,  bus  been  retained  by  the  Board  of 
Trade.  O'  this  amount,  £30  is  to  meet  outstanding  dividend 
warrents,  and  £1,250  is  reserved  as  remuneration  of  the  liquidators, 
including  office  accommodation  and  services  provided  by  the  British 
Electric  Traction  Co.  during  tee  four  years  over  which  the  liquida- 
tion has  extended,  and  also  a contingent  claim  of  £lo8  for  legal 
costs.  Resolutions  will  be  submitted  at  the  meet’Dg  to  authorise 
the  payment  of  £1,250  to  the  liquidators,  and  to  authorise  the 
liquidators  to  hand  the  books  and  papers  of  the  company  to  the 
British  Electric  Traction  Co.  to  be  dealt  with  as  that  company  in 
its  discretion  may  decide. 


Underground  Eleotrie  Railways  Co.  ot  London.  i-tiL 

(73  S'fi).— PartionlMs  of  £1,000, C00  debentures  created  August  litli.  iSOJ,  and 
■bi,,  trio  l ■fi  ed  ol  evt  n date,  filed  pursuant  to  See.  9.1  (o)  of  't.ifi  empaim 
(Consolidation  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged:  Generating  station  at  Chelsea,  tienefit  ot  certain  contracts,  Ac. 
Trustees : J.  Trotter,  H.  Cockburn  and  J.  A.  Hawes. 

Eieetric  Lamp  Manufacturing  to..  Ltd.  (96,594).— 

Particular-  of  £2=JU00  debentures,  created  August  18th,  I9<  9.  filed  pm  uml  to 
Sec  95  (8)  ol  the  C‘  mpani<V  (Consolidation)  Act,  1908.  the  whole  amount  bi  ing 
•ow  issued.  Prop  ■ fi urged  : The  company’s  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  No  trustees. 

Lend  Wireless  Syndicatf,  Ltd.  (101. S8l).  — Charge  dated 
August  18th,  19'9,  to  secure  £2C0,  charged  on  proceeds  to  be  received  from  the 
Government  in  reap  ct  of  the  first  two  stations  which  the  syndicate  is 
delivering  to  the  Admiralty.  Holder:  Sir  Thomas  Myles,  kt.,  Madrc  Ifi-.d 

Court,  Malvern. 

Electrolytic  Alkali  Co-,  Ltd.  (64,300). — Issue  on  August  16th 

ot  £3  701  debentures,  part  ol  a aeries  ot  wbieli  particulars  have  already  been 

filed.’ 

Lodfrc-Mulrliead  Wireless  and  General  Telegraph! ns  Syn- 

dica'e,  Ltd. (70, f81).— Particulars  of£10,00qdebcntures  erf  ted  August 20th,  1909, 
flier]  pursuant  to  bee.  9.7(3)  of  the  Companies'  (Consolidation*  Act,  1%*,  th'- amount 
ofths  pr.  sent  issue  being  £7,'.UJ.  Pi  riper  ty  charged  : The  iwmipa&y(s  undertak- 
ing and  property,  present  and  future,  including  uncalled  enpit  il.  No  trustees. 

Church  Strcttnn  Electric  Supply  C<>..  Ltd.  (80,667)- — Obanre 

dated  Avgust  ®th,  1%9.  to  seeme  £100  (supplemental  t<*  a charge  dated  March 
17tb,  1909).  Property  charged  : Certain  land  at_Ctttuch  Stretton,  Palop.  with 
■k generating  works  and  other  creel  ions' thereon,  ar.d  a Eioviaimml  Order 
■ mating  to  the  Urban  District  ol  Church  Btretton  and  Parishes  of  All  stretton 
'and  Little  Streiu  n assigned  to  the  company  under  an  Assignment  dated  May 
18th.  1204,  by  Church  Station,  Ltd.  Holder:  L.Bcnd,  43,  Thurloe  Square, 
Loudon, 

British  Aluminium  Co.,  Lid.  (41, If  4) — Two  xnorigsees  dated 

At.cn- 1 g h,  1 re  £7-7,930  lc.n.  lOd.  each  a pj tal  to  indenturr 

dated  July  17th,  1909).  property  cliarged:  Tin  coir.},  ny  . t*:ul.  r - k.ng  and 
proyerty,  present  and  future,  including  uncalled  ciy.iial.  Holders:  Wemh<-r, 
Beit  3,  Co.,  l,  London  Wall  Buildings,  L.C.;  and  W.  Morrison,  H.  Mortison 

and  J.  A.  Morrison,  53,  Coleman  Street,  E.C. 


British  Thomson-llouston  Co.,  Ltd. 

Thh  fourteenth  ordinary  general  meeting  of  the  shareholders  of 
the  above  company  was  held. on  Tuesday  at  the  ofiices,  83,  Cannon 
Street,  Mr.  G.  Franklin  presiding. 

The  Chairman,  in  proposing  the  adoption  cf  the  rep°r''  (8<-e 
Electrical  Review,  September  10th,  page  427),  said  that  the 
directors  bad  taken  the  somewhat  unusual  course  in  industrial  com- 
panies in  making  their  report  a pretty  full  one,  dealing  with  the 
various  branches  of  the  company’s  business,  and  the  accounts  snowed 
the  results  which  had  been  arrived  at  by  the  year's  trading.  He 
therefore  did  not  propose  to  enlarge  upon  the  report  or  accounts, 
unl-ss. any  shareholder  desired  to  ask  for  any  information. 

Mb.  II  C.  Levis  seconded  the  motion,  and  the  report  was  adopted 
without  discussion. 


Continental.— Russia.—' The  Russische  fJesellscbaft 

Schuckert  & Co  , of  St.  Petersburg,  reports  a net  profit  of  102,742 
roubles  for  Iho  last  financial  year.  A dividend  of  3 per  cent,  is 
being  declared,  the  same  as  for  the  preceding  12  months. 

Belgium. — A new  company  has  recently  been  formed  in  Brussels 
with  a capital  of  £11,000  and  the  title  La  Soci<jl6  Iudustrielle 

Electnque  Beige.  . , 

La  Social 6 B-lge  des  Lampes  Electnques,  of  Ixellcs,  is  increasing 

its  capital  to  £ 1.0,400. 

•lamps  Evcitli  it  Blackmail  Co.,  Ltd. — A dividend  of 

fit  ptr  cer,t.  (Is.  lid.  per  share)  on  the  preference  shares  iB  announced 
for  the  year,  with  £2,301  carried  forward. 

Skatt inipa m Water  and  Power  Co—  A dividend  o 

1 per  cent,  for  the  quarter  to  30th  inst.  is  announced. 
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MARKET  QUOTATIONS. 


STOCKS  AND  SHARES. 


Wednesday,  September  15th. 


CHEMICALS,  Ac. 

Latest 

Price. 

Fortnight’s 
Inc.  or  Dec. 

a Acid,  Hydrochlorio  . . , . 

i?er  clvt. 

6/- 

a „ Nitric 

22/- 

a „ Oxalic 

' 

28/- 

a „ Sulphuric 

a Ammoniac,  Sal  

,, 

5/6 

42/- 

a Ammonia,  Muriate  (crystal) 

per  ton 

£29 

a M it  . . ..  .. 

a Bleaching  powder 

„ 

£30 

£5  10 

a Bisulphide  of  Carbon 

,, 

£18 

a Borax 

,, 

£16 

a Ferro-Silicon  

fJ 

£12 

a Copper  Sulphate 

,, 

£18  10 

a Lead,  Nitrate  

£26  10 

a „ White  Sugar 

£23  10 

a ,,  Peroxide  

£32 

a Methylated  Spirit 

per  gal. 

2/6 

a Potassium,  Bichromate,  in  casks 

per  lb. 

3£d. 

a Potash,  Caustic  (75/80  %) 

per  ton 

£20 

a „ Chlorate 

per  lb. 

31d. 

ia. 

a ,,  Perchlorate 

a Potassium,  Cyanide 

per  cwt. 

7d. 

a Shellac  

75/- 

11-  inc. 

a Sulphate  of  Magnesia 

per  ton 

£4  10 

a Sulphur,  Sublimed  Flowers 

„ 

£6  10 

„ Recovered 

£5  10 

a ,,  Lump 

,, 

£5 

a Soda,  Caustic  (white  70  %) 

„ 

£10  15 

a ,,  Chlorate  

per  lb. 

3|d. 

a „ Crystals  

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %)  . . 

per  ton 

£3  5 

per  lb. 

3d. 

7d. 

METALS,  Ac. 

b Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£80 

b „ Wire,  in  ton  lots  . . 

£112 

b Sheet,  in  ton  lots  . . 

£120 

p Babbitt’s  metal  ingots  . . 

.. 

£50  to  £136 

c Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7Jd. 

|d.  dec. 

c „ Tube  (brazed) 

8d. 

|d.  dec. 

c „ „ (solid  drawn) 

„ 

7d. 

|d  dec. 

c „ Wire,  basis 

c Copper  Tubes  (brazed)  . . 

6|d. 

jd.  dec. 

„ 

8£d. 

|d.  dec. 

c „ „ (solid  drawn 

„ 

8gd. 

|d.  dec. 

g „ Bars  (best  selected) 

per  ton 

£71 

£1  dec. 

g „ Sheet  

„ 

£71 

£\  dec. 

g ,,  Rod  . . 

„ 

£71 

£\  dec. 

e ,,  (Electrolytic)  Bars 

„ 

£60  10 

£1  dec. 

e „ „ Sheets  . . 

„ 

£77 

£1  dro. 

e ,,  ,,  Rod 

per  lb. 

£65  10 

10/-  dec. 

e „ „ H.C.  Wire 

/ Ebonite  Rod  

7£d. 

£d.  dec. 

,, 

8/3 

f „ Sheet  

3 /- 

n German  Silver  Wire 

1/6 

h Gutta-percha,  fine 

„ 

5/6  to  6/6 

h India-rubber,  Para  fine  . . 

1 Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

P/5 

3d.  inc. 

51/- 

4Jd.  deo, 

/ „ Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£14 

g Lead,  English  Ingot 

per  lb. 

£13  to  £13  2 6 

51-  inc. 

mManganin  Wire  No.  28  . . 

6/6 

g Mercury  

per  bot. 

£8  7 6 

2/6  inc. 

d Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  Is. 

J ,,  ,,  „ medium 

2/6  to  4/- 

d „ „ „ large  . . 

p Phosphor  Bronze,  plain  castings 

,, 

4/6  to  8/6 

,, 

1 /-  to  1/1  j 

p „ „ rolled  bars  & rods 

1/li  to  1/3 

p „ „ rolled  strip  & sheet 

,, 

1/2|  to  1/6 

o Platinum  

per  oz. 

105/- 

variable. 

e Silicium  Bronze  Wire 

per  lb. 

Stl. 

id.  dec. 

r Steel  Magnet,  in  bars 

per  ton 

£65 

g Tin,  Block  (English) 
n „ Wire,  Nos.  1 to  16  . . 

per ’lb. 

£134  10  to  £135  1C 
1/9 

£2  10  dec. 

p White  Anti-friction  Metals: — 

“White  Ant”  brand 

per  ton 

£35  to  £60 

k Zinc,  Sh’t  (Vieille  Montagne  bnd.) 

£26 

10/-  inc. 

Quotations  supplied  by — 


a 0.  Boor  & Co. 
b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d P.  Wiggins  & Sons, 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Bhakspeare, 

rW.  P. 


h Edward  Till  & Co. 

/ Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd. 
m W.  T.  Glover  & Co.,  Ltd. 
a P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd, 
Dennis  & Co. 


Dundee  and  Droughty  Ferry  Tramway  Co.,  Ltd. — 

At  the  annual  meeting  of  this  company,  ex-Provost  Brownlee,  in 
moving  the  adoption  of  the  report,  said  the  drawings  had  increased 
by  £170,  and  the  working  expenses  were  £70  down.  Their  line 
was  very  much  a fair-weather  line,  and  it  was  some  consolation  to 
know  that  last  year  was  not  a very  favourable  one  for  their  business. 
While  the  directors  had  resolved  to  pay  the  usual  dividend  on  the 
preference  shares,  they  did  not  see  their  way  clear  to  pay  a dividend 
on  the  ordinary  shares.  When  the  time  came,  they  must  be  pre- 
pared to  reconstruct  the  permanent  way  out  of  revenue.  The 
report  was  adopted. 

Itroniley  (Kent)  Electric  Light  and  Power  Co.,  Ltd. 

— The  directors  have  declared  an  interim  dividend  of  4 per  cent, 
per  annum  (2s.  per  share),  less  income-tax,  on  the  ordinary  shares 

for  the  past  half-year. 

Winnipeg  Electric  Hallway  Co. — A dividend  of  2)j  per 

cent,  for  the  quarter  ending  30th  inst  is  announced, 


Tuesday  Afternoon. 

The  process  of  revivifying  business  is  always  a slow  affair,  and  it 
must  be  eonfessed  that  the  present  September  has  lived  up  to  its 
usual  reputation  in  this  respect.  High-class  securities  are  just  a 
trifle  scared  by  the  prospect  of  money  becoming  Blightly  dearer  as 
the  autumn  advances,  and  the  crop  requirements  of  the  world 
require  to  be  financed.  There  is,  however,  no  danger  of  money 
getting  dear  for  some  time  to  come. 

The  death  of  the  well-known  American  railroad  magnate,  Mr. 
P.  H.  Harriman,  which  caused  a mild  sensation  in  financial  circles, 
has  acted  upon  electrical  markets  only  to  the  extent  of  strengthening 
some  of  the  cable  companies'  shares. 

There  are  intermittent  sparkles  of  activity  in  the  Home  Railway 
market,  but  they  seldom  Iasi?  for  more  than  an  hour  at  a time — if 
for  so  long  as  that.  The  Board  of  Trade  Returns  for  August 
indicate  that  the  recovery  in  trade  continues,  but  this  factor  goes 
for  little  in  the  Railway  department,  when  prices  are,  as  Lord 
Rosebery  might  truly  say,  in  the  melting-pot.  Central  LondoDS 
are  amongst  the  firmest  of  the  electrical  issues.  Great  Northern, 
Piccadilly  and  Brompton  Preference  rose  to  8J  the  other  day— a 
movement  all  the  more  noticeable  on  that  occasion  from  being  the 
only  exception  to  a dismal  list  of  declines  in  other  Home  Rails. 

Baker  Street  and  Waterloo  can  no  longer  be  bought  at  par. 
Charing  Cross,  Euston  and  Hampstead  Debenture  has  primed  up 
to  95,  and  Great  Northern  Debenture  is  steady  at  97. 

Underground  Electric  Railway  of  London  descriptions  are  moving 
rather  irregularly.  Business  in  the  Income  bonds  was  marked  at 
36  the  other  day.  The  5 per  cent,  prior  lien  bonds  are  103  ; the  4J 
per  cents,  at  89,  with  three  months’  interest  accrued,  can  be  picked 
up  to  pay  a trifle  over  5 per  cent,  on  the  money. 

News  from  Mexico  is  of  a conflicting  character,  and  it  is  very 
difficult  to  sift  the  contradictory  evidence,  to  understand  whether 
the  country  is  really  prospering  or  whether  it  is  but  the  hot-bed  of 
revolutionary  reaction  whose  early  outbreak  is  inevitable.  Prices 
of  the  Mexican  traction  and  power  varieties  are,  however,  well 
maintained  on  the  whole,  moving  within  narrower  margins  than 
the  market  has  of  late  been  accustomed  to.  Mexico  Trams  are  nearly 
130,  and  the  Power  Company’s  Common  shares  stand  about  72. 
Monterey  Debenture  holds  its  improvement  at  90.  Of  the  others 
in  the  same  group,  but  outside  Mexico,  business  in  Rio  Trans  is 
being  done  on  the  basis  of  90£  to  92£,  while  Sao  Paulo’s  keep  about 
148|.  There  is  not  much  change  in  the  Anglo- Argentine  Tramways 
or  the  British  Columbia  Electric  Railway  issues.  There  was  an 
eager  rush  of  proprietors  in  the  latter  concern  to  secure  the  new 
stocks  just  offered. 

British  Electric  Traction  Ordinary  shares,  it  is  of  interest  to 
notice,  marked  13s.  9d.  at  the  end  of  last  week,  and  on  the  same 
day  London  United  Preference  changed  hands  at  50s.  More  London 
United  Bhares  could  doubtless  be  bought  at  the  same  price. 

The  traffic  accruing  to  the  Anglo-American  Cable  Companies  is 
declared  to  be  the  heaviest  which  those  undertakings  have  enjoyed 
for  several  j ears,  and  the  various  stocks  and  shares  are  in  demand. 
Of  these,  the  6 per  cent.  Preferred  stock  of  the  Anglo-American 
Telegraph  Company  looks  reasonably  attractive  at  104J.  Dividends 
are  payable  quarterly  ; there  is  one  due  at  the  end  of  this  month. 
Barring  unexpected  accidents,  the  full  dividend  looks  safe  for,  at 
any  rate,  a year  or  two  ; and  with  the  Defeired  in  the  ranks  of  the 
popular  gambling-counters  at  the  present  time,  the  Preferred 
might  easily  improve  several  points. 

Eastern  and  Western  Telegraph  stocks  and  shares  are  firm.  The 
Globe  Company  has  declared  its  usual  quarterly  interim  dividends. 

Marconi  Bhares  gained  another  small  fraction  upon  consideration 
of  the  Government  being  about  to  take  over  ship-to-shore  stations. 
United  River  Plate  Telephones  are  firm,  but  Monte  "Video  Tele- 
phones can  he  bought  at  16s.  National  Telephone  Deferred  is 
changing  hands  fairly  freely  in  the  neighbourhood  of  122. 

Electric  Lighting  shares  are  steady  as  featureless.  Manufacturing 
issues  are  decidedly  firm,  and  those  of  the  armament  companies 
have  advanced  substantially.  The  little  rubber  market  has  fresh 
prospectuses  thrust  upon  it  several  days  a week,  and,  in  spite  of  all 
the  criticisms  directed  at  the  prospects  when  competition  shall 
have  reduced  the  price  of  rubber  to  more  normal  values,  quotations 
of  the  better-known  shares  are  mostly  strong. 


South  metropolitan  Electric  Light  and  Power  Co., 

Ltd.— The  debenture  stock  register  and  register  of  transfers  will 
be  closed  from  September  17th  to  30th,  1909,  (both  days  inclusive) 
for  preparation  of  warrants  for  interest  at  the  rate  of  4£  per  cent, 
per  annum,  payable  October  1st,  1909,  for  the  half-year  ended  thAt 
date. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue, 


NAME, 


'16,000 

186,700 

1181,661,400 

$68,000,000 

558,460 

3.220.770 

8.220.770 
47,725 

44.000 
2,431,350 

16.000 

6,000 

12,931 

8,000 

80,000 

60,710! 

43,500 

4.100.000 
2,00,000 
1. 496,706 

800,000 

762,400 

900,000! 

181,127 

181,127 

160,000 

10,000 
17,000 
$41,880,400 
$60,000,000 
894,190 
72,680 
86,492 
2 126,000 

3.726.000 

15.000 

16.000 
260,000 

2 000,000 
1,983,593 
179,318 
60,000 
99,100 
99,400 
11,839! 
145,955 
3,042 
120,000 
40,000 
80,008 
160,000 
207,980 
800,000 
88,321 
84,568 
4,669 
80,000! 


Amazon  Telegraph  Co.’b  Bbares,  Nob.  1 to  25,000 
Do.  do.  6 % Debs.,  Nob.  1 to  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Stook  .. 
Do.  Collat.  Trost,  4%  Bonds,  1 to  28,000  and  1 
68,001  to  78,000  f 

Anglo-American  Telegraph  

Do.  do.  do.  6 % Prel 

Do.  do.  do.  Deferred  ..  .. 

Anglo-Portugne8e  Tel.,  6 % Mort.  Deb.  Btook  Red. 
Chili  Telephone,  Nos.  1 to  44,000 
Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord.  •• 

Do.  do.  10%  Cum.  Prel. 

Do.  do.  4J  % Debs 

Direot  United  Btates  Cable  ..  ..  •• 

Direot  W.  India  Cable,  41  % Reg.  Deb.,  1 to  1,200,  R 

Eastern  Telegraph,  Ord.  Stook 

Do.  81  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stock.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

| East.  & 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius 


Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen.. 

( Halifax  and  Bermudas  Cable,  41  % 1st  Mort 
Debs.,  within  No0.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord. 

Do.  do,  do.  6 % Pref. 

National  Telephone,  Pref.  Stook 


Do. 

Do. 

Do. 

Do, 

Do. 

Do. 


do. 

do. 

do. 


Def.  Stook 

6 % Cum.  1st.  Pref.  .. 

6 % Cum.  2nd  Pref.  .. 
Non-oum.  8rd  P.,1  to  260,0 
81  % Deb.  Stook  Red, 

4 % Deb.  Stook  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook 


do. 

do. 


Reuter’s  ••  •• 

Telephone  Co.  of  Egypt,  41  % Deb.  Red,  .. 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to 40,00 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930..  . 

Do.  do.  4 % Deb.  8tock  Red.  . 

West  India  and  Panama  Telegraph 


Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Btook 

or 

Share. 

♦ 

Dividends  for  the  ! 
foar  years. 

1905. I 

1906. 

1907. 

10 

Nil  1 

Nil 

Nil 

100 

B % 

B % 

B % 

$100 

74% 

8 % 

8 % 

$1000 

4 % 

4 % 

4 % 

Stook 

81% 

Bi% 

84%  £ 

Stook 

6 % 

6 % 

6 % 

Stook 

4% 

1?% 

1 % 

100 

B % 

B % 

6 % 

6 

8 % 

8 % 

8 % 

Stook 

4 % 

4 % 

4 % 

10 

B % 

B % 

6 % 

10 

10  % 

10  % 

10  % 1 

6 

4 % 

4 % 

4 % 

5 

10  % 

L0  % 

10  % 1 

60 

44% 

44% 

44% 

20 

41% 

46% 

41% 

100 

44% 

44% 

44% 

Stook 

7 % 

7 % 

7 % 

100 

84% 

84% 

84% 

Stock 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

Stook 

4 % 

4 % 

4 % 

} 

26 

4 % 

4 % 

4 % 

10 

64% 

64% 

BJ% 

10 

6 % 

6 % 

6 % 

10 

24% 

20  % 

20  % 

100 

44% 

44% 

44% 

25 

13  % 

18  % 

18  % 

$100 

2 % 

84% 

4 % 

$100 

4 % 

4 % 

*% 

1 

Nil 

Nil 

Nil 

1 

B % 

6 % 

6 % 

1 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

100 

6 % 

B % 

6 % 

10 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

e 

B % 

6 % 

6 % 

Stook 

84% 

84% 

84% 

100 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

1 

6 % 

6 % 

6 % 

100 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

8 

B % 

B % 

B % 

100 

44% 

44% 

44% 

Cert. 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

0 

6 

6 % 

6 % 

B % 

24 

Nil 

24% 

24% 

1. 

100 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

10 

6 % 

8 % 

6 % 

10 

Nil 

Nil 

£2  6 

100 

B % 

B % 

| B % 

Closing 

Quotations 

Sept.  7th. 


Nil 


8/- 
6 % 

% 

6 % 

% 

4 % 

0 % 
41% 
41% 
41% 

7 % 
31% 

7 % 

4 % 

4 % 

B|% 

6 % 

18  % 

41% 

13  % 

4 % 

4 % 
Nil 
6 % 

5 % 

6 % 
6 % 
6 % 
6 % 
6 % 
31% 
4 % 

8 % 
6 % 
4 % 

4 % 

5 % 
41% 

6 % 

6*% 

4'% 

4’% 
Nil 
6 % 
15  % 
5 % 


21-  Sg 
93  — 96 
144  —146 
97  - 99 

601-  621 
103J-104! 
20g-  2(1 
1031-1051 
8 — 8g 
90-92 

81-  9 
17  — 18 

1C0^~102 
13  — 131 
100  —102 
128  —131 
841-  861 
1041-1061 
111-  12J 
102  —104 

100  —102 
10J-  10| 
13J-  141 
26  — 27 

100  —102 

511-  631 
81  — 86 
74  — 79 

II  - 11 

18-  k 
i—  I 

106  -1074 
1211-1231 

lOJ-  101 
101-  101 

BA-  BH 
98  —100 
100  —102 
11-  14 
11-  n 

e6  — 88 
100  —102 
7§ — 81 
1001-1021 
130  —133 
61-  71 
61—  6§ 
l&-  1A 

101  —103 
131-  13! 
103  —105 

IB t fl 

8—81 
Q Q 

101  —103 


Closing 

Qnntations 

Sept.  14th. 


24 - «i 

93  — 96 
115  —147 
96  — 98 
61  — 63 
104  —105 
21 1 - 2ll 

101  —103 
8-88 

90  — 92 
81-  91 
17  — 13 
3-31 
81-  8g 
104  —101 
13  - 184 
100  —102 
129  —132 
844-  864 
1044-1061 

uf-  12.4 

102  —104 
100  —102 

101-  10! 
131—  141 
26  — 27 

100  —102 

514-  534 
8!  — 86 

74  — 78 

s-  l 

6-  h 
8—  1 
106  —1074 
121  —123 

104-  101 
101-  101 

5fH—  6fi 
98  —100 
100  —102 
i.y-  iy 

I1I2 — Ijja 
86  - 88 
100  -102 
H-  81  . 
1004—102$ 
130  — 1C3 
6|-  7 
51-  6| 
11-  11 
100  —102 
131-  131 
103  —105 

8-  J 

fz  f ■ 

101  —103 


Business  done 

Present 

week  ended 

Yield 

Sept.  11th, 
1909. 

Fall  - 

per  cent. 

HigaestiLowest. 

£ 8.  d. 
Nil. 

” 

5 4 2 

6 8 10 

, , 

4 1 8 

+ A 

6 2 8 

1044 

103! 

+ 4 

5 14  3 

21A 

90J 

+ 6 
-24 

1 17  3 
4 17  1 
4 14  l 

911 

+ ’i 

4 7 0 
6 9 9 
6 111 

+ 4 

6 11  H 

•• 

- 4 

6 15  11 
2 4 2 

134 

13 

6 5 11 

4 8 3 

1804 

1294 

6 6 10 

861 

105! 

83! 

105 

4 0 0 
8 15  2 

124 

1G 

6 14  3 

3 16  U 

8 18  6 

104 

14 

10A 

6 7 0 
4 4 3 
b 13  4 

, . 

4 8 3 

53 

524 

6 1 6 
4 13  0 
6 2 0 

16/6 

16/'- 

. . 

Nil 

12/6 

- 4 

— 4 

6 17  a 
6 14  3 

1071  ' 

106! 

6 11  7 

122 

1212 

- 4 

4 17  2 

10* 

104 

6 10  4 
B 10  4 
4 7 3 

. 994 

984 

+ £0, 

+ rfa 

8 10  0 
8 18  B 
5 6 1 
4 15  3 

80J 

801 

4 11  0 
8 18  5 
4 17  7 
4 7 10 

+ i 

131 

4 10  11 

7 

k 

- i 

5 14  4 

4 8 10 

28/14 

+ & 

4 8 11 
8 17  8 
6 1 10 
3 16  2 

ii/9 

ii/8 

+ A 

Nil 

84 

8A 

+ 2 

6 15  2 
17  2 4 

•• 

4 17  1 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES 


640.000 

500.000  ] 
978,210 
832,387 

880.000 

100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600.000  I 

400.000 

400.000 
233  000 
212,600 
138,301 
161,437 

1,473,658 

628,986 

100.000 
100,000 
600,000 
904,911! 

400.000 

1,018,368 

60,000 

60,000 

140,976 

200.000 
126,000! 
126,000! 
187,610 

46,801 

B60.000 

86,000 

40.000 
800,000 
491,222 
460,000 
710,168 

1,890,690 

554.655 

564.655 
1,440,1*10 

86.000 

100,0004 


f Anglo-Argentine  TramB,  5 % Cum.  1st  Pref.,  1 to  1 
■j  640,000  * 

Do.  5 % 2nd  Pref.,  800,001  to  1,800,000 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 
Babcock  & Wilcox,  1 to  630,000 . . . . . . 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  ”A  ”6%  Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  64  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  41  % 1st  Mort.  Debs.,  1 to  6,260  .. 

Do.  44  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  6 %•  Perp.  Deb.  Stock 

Do.  do.  4*  % 2nd  Deb.  Stock  Red. 

British  Insulated  and  Helsbv  Cables 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red, 

British  Thomson-Houston  41%  1st  Mort.  Debs.  . . 

I British  Westinghouse  6 % Pref.,  1 to  200,000  arid  1 
j 275,001  to  475,000  f 

I Do.  do.  4 % Mort.  Deb.  Stock 

iBrowett,  Lindley  & Co.,  Ord,  ..  .. 

Do.  do.  6 % Cum.  Pref.  .. 

I Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do,  44  % Perp.  2nd  Deb.  Stock 

Calcutta  TramB,  1 to  187,610  . . . . . . 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,8 

Do.  44  % 1st  Deb.  Stock . . 

Callender’s  Cable  Construction  shares  .. 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort,  Deb.  Stook  Red. 

Cape  E.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  460,000  

Do.  do.  44  % 1st  Mort.  Deb.  Stock 
Central  London  Railway,  Ord.  Stock .. 

Do.  do.  4%  Pref.  Btook  .. 

Do.  do.  Def.  do,  .. 

City  and  South  London  Railway  ..  .. 

Crompton  A Co.,  Nos.  I to  86,000  .. 

( V Do,  B % 1st  Mort.  fteg.  Debs.,  1 to 
j 900  of  A) 00,  inf  901  to  11,000  Of  <60  Red. J 


B % 

B % 

20  % 

20  % 2 

6 % 

6 % 

7 % 

7 % 

7 % 

7 % 

0 % 

6 % 

4 % 

4 % 

64% 

64% 

6 % 

8 % 

6 % 

B % 

6 % 

B % 

44% 

44% 

44% 

44% 

Nil 

Nil 

6 % 

8 % 

B % 

6 % 

44% 

44% 

10  % 

10  % 

6 % 

6 % 

44% 

44% 

44% 

44% 

Nil 

Nil 

4 % 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

44% 

G% 

44% 

44% 

6 $ 

8 % 

B % 

6 % 

44% 

<4% 

15  % 

16  % 

6 % 

B % 

l8 

8 % 

12  % 

44% 

44% 

8 % 

4 % 

4 % 

4 % 

2 % 

24% 

24% 

B % 

6 % 

6 % 

» % 

4g— 

1 % — iri 
974—931 
102  —105 
4|—  4.J 

at-  if 
24 - 34 

95  — 98 
147  —162 
117  —122 
109  -112 
102  —104 

102  —105 

O is 

is  fa 

a — 24 

85  — 88 
63  — 61 

74-  u 

64—  64 

103  -106 

89  — 94 

A — A 

88  — 42 

A—  H 
14/6  to  16/6 
0 - 4 

0 - 4 

41  — 46 
27  — 81 
4g-  5 
ii~  s 
97  —100 
m-  114 

56  - Bj 
105  -107 

A—  A 

2-24 

105  —108 
62  — 64 
85  — 87 
43  - 45 
814  - 824 
4-  14 
90  — W 


4g-  44 

4 A — 4i« 
924-  934 

102  —105 
4|-  4? 

if-  24 

3i-  84 

24-  34 

96  — 99 
142  —147 
114  —119 
105  —109 
102  -104 

102  —105 
A-  M 
a — 24 

81  — 87 
63  — 67 
7i-  7g 

64—  64 

103  —106 
89  — 94 

tffl — T7* 

38  — 42 

lf/6  to  16/6 
0 - 4 

0 - 4 
41  — 46 
27  — 31 
43—  51 
43-  6 

97  —100 

108-  14 

64-  6! 
105  -107 
A — A 

2-2  4 

105  —108 
62  — 61 
85  — 87 
43  — 45 
81  - 82 
* - >4 
«0  — 93 


96/3 

94/44 

92/6 

M 

934 

92! 

9/3 

90/- 

+ 'i 

* * 

+ k 

+'i 

146 

143 

— 5 

116! 

114 

—3 

108 

106 

-34 

104 

* * 

13/9 

864 

854 

-i 

7 1 B 

-i 

'54 

BA 

+“4 

iog 

106 

5 i 

56 

854 

85 

-4 

•• 

•• 

5 2 4 

3 11 
6 6 


6 
4 

4 15 
4 4 


10  11 
14  3 
14  7 

8 10 


5 0 

1 

4 11 

9 

4 6 

7 

4 5 

9 

Nil 

6 0 

0 

6 14  11 

6 14 

4 

6 10 

2 

4 11 

3 

4 4 11 

4 15 

9 

Nil 

9 10 

6 

Nil 

Nil 

Nil 

Nil 

9 16 

14  10 

2 

4 5 

9 

5 

0 

4 10 

0 

C 7 

8 

4 6 

11 

i 4 

1 

Nil 

6 17 

8 

3 14 

1 

5 1 

7 

4 14 

2 

5 11 

1 

4 18 

9 

13  6 

8 

6 7 

6 

Omen  otherwise  rtatud,  an  shams  are  fully  paid. 


f A period  of  Bine  month*. 


Front  Maoooeeter  Went  e-nt, 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES.— {OoMinutd.) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.— (Oontinuid) 


Present 

Issue, 

NAME, 

Stook 

or 

Share. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Sept.  7th, 

Closing  I 
Quotations 

Sept.  14th. 

Business  done 
week  ended 

Sept.  14th,  1909. 

Rise  + 
or 

Fall  — 

Pre 

T 

per 

260,000 

Diok,  Kerr  & Co.,  1 to  260,000  

* 

I 

1906. 

to  % 

1906. 

10  % i 

1907. 
to  % 

1908. 

to  % 

14-  JA 

14-  1A 

Highest 

Lowest 

£ 

7 

806  000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000 

1 

6 % 

6 % 

6 % 

6 % 

■i  - 14 

l.'fs — l.'i2 

24/9 

+ A 

4 

271,030 

Do.  dc.  44  % Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  -103 

100  —103 

4 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6% 

6 % 

6 7o 

12  i—  132 

12! — 13! 

- • 

4 

99,261 

Edison  & Swan  Utd.,  “ A ” she.,  £3  pd.,  1 to  99,261 

6 

44% 

44ft 

24% 

14% 

,8—  1 

in-  fa 

24 

17.189 

Do.  11  A ” shares,  01—017,189  . . 

6 

44% 

44% 

24% 

21% 

1 — lj 

1 — 14 

• • 

8 

307,895 

Do.  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

68  — 73 

68  — 73 

6 

67,720 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

5 % 

6 % 

5 % 

5 % 

84  — 87 

84  — 87 

• • 

5 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

fiz  1# 

Ar»  atr 

A—  11 

• • 

9 

81,890 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

2 

7 % 

7 % 

7 % 

7 % 

— i^a 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

6 % 

6 % 

6 % 

5 % 

7J-  8i 

'<i~  al 

• • 

• • 

6 

200,000 

Do,  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

85—88 

85  — 88 

« * 

4 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

1 ft 

4 % 

4% 

Nil 

2-  1 

io| — 10! 

• • 

6 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 
Do.  do.  6 % Mort.  Debs. 

10 

7 % 

7 % 

7 % 

6% 

10i—  10| 

• • 

• • 

6 

80,000 

100 

6 % 

6 % 

5 % 

102  —1031 

102  —108 

• • 

+"i 

4 

40,000 

Henley’s  (W,  T.),  Telegraph  Works,  Ord 

6 

15ft 

16  % 

16% 

15  7o 

124-  13J 

12g—  13§ 

.. 

5 

40,000 

Do.  do,  44%  Pref 

6 

44% 

44% 

44% 

44% 

54—  54 

54  - 54 

. • 

4 

160,000 

Do.  do.  4*  % Mort.  Deb.  Stook 

Stock 

44% 

44% 

44% 

44% 

106  —108 

105| — 107£ 

i 51 

4 

50,000 

India-Rubber,  Gutta-percha  & Telegraph  Works.. 

10 

10% 

“ft 

to  % 

to  % 

14|—  154 

14§  — 15| 

6 

B7.600 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

fa 

i—  i 

• • 

— *2 

10 

10,000 

) Do.  do.  Pref.,  fully  paid  .. 

10 

6 % 

6 % 

b 7o 

5 % 

44—  5 

44—  4! 

• • 

— k 

600,070 

London  United  TramB.  (1901),  1 to  60,007  . . 

10 

3 % 

8 % 

3 7o 

Nil 

14—  24 

• • 

B99.930 

Do.  do.  60,008  to  100,000 

10 

3 % 

8 % 

3 % 

Nil 

14 — 24 

11  — 

50/- 

47/0 

• • 

126,000 

Do,  do.  6 % Cum.  Pref.,  1 to  125,000 

10 

6 % 

5 % 

6 % 

3f% 

24-  28 

2| 

13 

1,881,000 

Do,  do.  4 % 1st  Mort.  Deb.  Stock  . . 

100 

4 % 

4 % 

% 

4 % 

67  — 70 

67  — 70 

38i 

373 

5 

6,782,062 

Metropolitan  Consolidated  

100 

28% 

1 % 

4% 

4% 

38  - 384 

37!-  38J 

X 

1 

2,640,914 

Do.  Surplus  Lands 

100 

2|% 

2|% 

2|% 

65  -67 

65  — 67 

6*4 

65g 

4 

8,235,000 

Do.  Distriot 

100 

Nil 

Nil 

Nil 

Nil 

16  - 164 

16  — 161 

16/a 

151 

891,837 

814,016 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd 

1 

1 

Nil 

Nil 

Nil 

44% 

Nil 

la  $2 

u-  h 

a- 

ff-  fi 

oa. 

600,000 

Do.  do.  6 % Cum.  Pref.  . . 

Do.  do.  44  % Deb.  Stook  Red. 

1 

5 % 

5 % 

5 % 

5 % 

la-  ji 

15/- 

.. 

6 

695,600 

100 

44% 

44% 

44% 

44% 

94  — 96 

94  — 95 

1294 

126J 

4 

10,823,200 

Mexico  Trams  Co.,  Common  Stock 

128  —131 

125  —128 

-3 

$9,000,000 

Do.  1st  Mort.  50-year  6%  Gld.  Bds. 

4 % 

4 % 

6 7o 

934-  954 

90  — 92 

944 

914 

— 31 

6 

246,500 

Potteries  Electric  Tra  tion  

1 

4 ft 

Nil 

h—  § 

4-  1 

6 

245,500 

Do.  6 % Cum.  Pref 

1 

5 % 

6 % 

5 % 

5 % 

J—  i 

4—  ! 

.. 

245,000 

Do.  44  % Deb.  Stock  

100 

44% 

*4% 

44% 

44% 

86  — 89 

86  — 89 

354 

34J 

5 

87,350 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

45  % 

174% 

15  % 

84| - 86 

841 — ^6 

5 

140,000! 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

103 

. . 

3 

1,000,000 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

, , 

5 7o 

1024-1084 

1024  -1034 

4 

2,800,000 

Do.  do.  44%  Bonds 

44% 

89  — 91 

88  — 90 

37 

36 

— i 

5 

4,900,000 

Do.  do.  6%  Income  Bonds 

37  — 39 

36  — 38 

—1 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

6 

Nil 

Nil 

to  % 

Nil 

i — l 

i — £ 

1 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

. , 

6 % 

6 % 

28-  34 

246,495 

Do.  % 1st  Mort.  Deb.  Stock  

4 % 

4 % 

4 % 

4 % 

78  — 82 

78  — 82 

4 

Nil 
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41-  4! 

41-  4| 

93  — 96 

93  — 96 

. . 

71-  71 

71-  n 

. . 

74-  8 

74-  8 

. . 

97  —100 

97  -100 

4 - 44 

4 - 44 

41-  41 

41-  41 

31-  4i 

31-  4§ 

. . 

96  - 99 

96  — 99 

. . 

31-  41 

34-  4 

- 1 

100  —103 

100  —103 

id—  101 

108-  101 

io4 

Ilf-  12| 

111-  121 

121  —124 

121  —124 

100  —103 

100  —103 

1624 

2|—  Hi 

14-  2 

-11 

8—34 

8—34 

. . 

934—  954 

934—  954 

. . 

71-  81 

71-  81 

IO4-  11 

104-  11 

io33 

io| 

104  —107 

104  —107 

100  -103 

100  —103 

1014 

t 

f 

58b—  ei“ 

58  — 61 

84  — 86 

84  — 86 

44—  6 

44-  5 

.. 

6—64 

6—64 

. . 

. . 

97  —100 

97  -100 

71—  71 

71-  71 

.. 

.. 

98  —101 

93  -101 

64-  7 

64-  7 

95  — 98 

95  — 98 

11-  2i 

IX-  2i 

6-61 

5 — BJ 

5A 

93  — 9! 

93  — 97 

94i 

41-  41 

41-  41 

86/- 

41-  6 

41-  6 

106  —108 

105  —108 

834—  864 

834  - 864 

.. 

88  — 85 

80  — 82 

82 

81 

-3 

71  — 75 

66  - 70 

72  i 

68 

-6 

106  -110 

100  —104 

107 

104 

-6 

861-  874 

82  — 84 

86! 

824 

-34 

95  — 98 

96  — 99 

85/. 

+ 1 

41-  41 

41-  41 

,, 

44-  6 

n-  si 

•• 

+ 1 

99  — 101 

99  —101 

11|-  12! 

12  — 13 

121 

12 

+ 1 

6 — 64 

6 - 64 

. . 

95  — 98 

95  — 98 

. . 

. . 

1A-  Vs 

iffl—  1A 

1-  il 

. . 

+ A 

193  —106 

103  —106 

. . 

84-  9 

84-  9 

. . 

7—74 

7—74 

1 

81  — 88 

84  — e8 

. . 

A — IS 

A—  IS 

21-  8 

21-  3 

57/6 

66/- 

Trt — ffl 

A—  A 

U - 11 

ii-  u 

. . 

102  —106 

102-105 

103 

, . 

4-  1 

4—  1 

. . 

14-  2 

14-  2 

77  — 81 

77  — 81 

S4-  SS 

. . 

84-  9 

84-9 

843 

6-6 1 

6-61 

" 

15.000 

70.000 
80,449 

9,661 

B86.876 

80.000 
80,000 
80,000 

445, 786 
49,436 
176,000! 
70,696 

40.000 
400,000! 
800,000 

60.000 
60,000 

260,000 

40.000 

65.000 
400,000! 

400.000 

80.000 
80,000 

480.600 
$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
882,865 
200,000 

76,121 

286,000! 

248,000! 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

260,000 

180,491 

187.600 
126,500 

10,862 

20.000 

60,000 

119,694 

100,000 

200,000 

10,000 

20,000 

160,000! 

12,000 

66,000 

130.000 
142,968 
224,620 

80,000 

60,000 

276.000 

808.000 

110,000 

81,279 


ICILY  DUppiy 

4J  % Cum.  Pref. 
5”  44%  Cum.  Prf. 
ook  Red. 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000  ..  .. 

Do.  do.  44  % 1st.  deb.  stook  . . 

Brompton  & Kens.  Elec.  Lt,  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar,  Deb.  Stock 
Charing  CroBB  and  Strand  Electricity  Buj>ply 
Do.  do.  do. 

Do.  “ City  Undertaking  ’ 

Do.  do.  4 % Deb.  Stock  1 

Chelsea  Electrioity  Supply,  Ord 

Do.  do.  44  % Deb.  Stock  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,596 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6%  Db.  Stk.,  Sorip.  (iss.  at  116)  allpd. 

Do.  44%  2nd.  Db.  Stk.,Prov.  Crts.,  allpd, 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do,  44  % 2nd.  Deb.  Stook  . . 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares  .. 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stk, 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000 
Do.  44  % 1st  Deb.  Stook 

Hove,  1 to  16,000  

KaminiBtiquia  Power  Co.,  6%  Gold  Bnds. 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk, 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

Do.  do.  do  6 % Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . . . 

Do.  44  % Cum.  Pref.  1—71,106 

Do.  4*  % 1st  Mort.  Deben.  Stook 

Do.  B4  % Mort.  Deben.  Stook  Redem.  Stook 

Mexican  Eleotrio  Light  Co.,  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.GoldBnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 
Newoastle-on-Tyne,  1 to  187,600  ..  ..  ,, 

Do.  6 % Pref .,  1 to  137,600  . . 

(North  Metropolitan  Eleotrio  Power  Supply  Co.,  1 
6 % Mortgages  (Red.),  Nos.  1 to  1,266  j 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stock 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nob.I  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Red, 

Smithfleld  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo,  Lt,  & Power,  Ord 

Do.  do.  7%  Pref.  .. 

Do.  do.  44  % 1st  Deb.  Btk. 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44%  lBt  Mort.  Db.  Btk.  Red, 

Victoria  Falls  Power  Co.,  Pref.  Nob.  1 to  800,000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do,  do,  44  % Cum.  Pref.  Re- 

duced from  6%  since  31st  Deo,,  1906) 

* Unless  otherwise  stated,  all  shares  are  fully  paid, 


64% 

wt 

7 % 
4 % 
6 % 
<4% 
4|% 
4 % 
44% 
44% 
6 % 
6 % 
6 % 
44% 
4 % 
6 % 

6% 
6 % 
44% 
44% 
Nil 
B % 
44% 

64% 
6 % 
44% 
9 % 


64% 
44% 
10  % 
7 % 
4 % 
6 % 
44% 
44% 
4 % 
44% 
44% 
6 % 
6 % 
6 % 
44% 
2 % 
6 % 


Nil 

44% 

64% 
6 % 
44% 
84% 


6 % 6 3 


54% 
44% 
10  % 

7 % 
4 % 
6 % 
44% 
44% 

4 % 
44% 
44% 
6 % 
6 % 
6 % 
44% 

5% 
6 % 
6 % 
6 % 
44% 
44% 

Nil 

Nil 

44% 

5 % 
64% 

6 % 
44% 
84% 

5 % 

8 % 
4 % 
8 r 

6 % 
4 % 
6 % 
44% 
44% 
34% 
6 % 
34% 
7 % 
6 % 
44% 
24% 
6 % 


7 % 


5 10 
4 13 

6 7 
4 7 
8 18 
6 11 

4 12 

5 2 10 
8 19 

6 12 
4 7 
6 9 
4 12 
4 0 

7 
0 


6 

6 
1 

4 
8 
6 
0 
2 10 
4 9 


1 

9 

4 

7 

Nil 
Nil 
7 7 
6 16 
6 10 
4 10 
4 10 
6 11 

4 19 

5 14 
4 1 
4 16 

6 17 
4 2 

7 

10 

3 


6 
4 
4 

4 
6 

5 

6 14 
6 19 
4 10 
2 14 
4 15 


7 
3 
0 
0 
0 
6 
0 

3 

8 
0 
1 
6 
6 
0 

4 

0 11 
1 11 
0 0 
7 
1 
4 
0 
3 


6 7 

6 7 

4 1 

5 6 

6 10 
4 14 

7 2 10 
4 11  10 

8 19  7 
Nil 

6 13  4 
4 8 11 
6 16  8 

4 5 9 

25  0 
12  10 
6 11 
6 9 

5 11 
4 3 
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Interim  Dividend, 


Bank  rate  of  Dlsoount  Si  per  oent..  April  let.  1QO0. 
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the  lighting  of  a large  exhibition 

HALL. 


The  accompanying  photograph  indicates  the  scheme  of  electric 
illamination  adopted  in  connection  with  the  recently  com- 
pleted public  exhibition  hall  in  Frankfort.  The  only  hall  which 
approaches  this  one  as  regards  floor  space  is  the  Pans  Grand 
Palais  ” and  there  is  room  for  some  improvement  in  the  lighting 
of  the' latter,  especially  in  its  central  portion.  The  Frankfort  hall 
is  365  ft.  long,  220  ft.  wide  and  about  90  ft.  high  to  the  cupola. 
iKithetic  and  architectural  considerations  did  not  very  well  permit 
of  arc  lamps  being  suspended  by  long  supports  from  the  roof,  and 
vet,  owing  to  the  great  height,  the  use  of  arc  lamps  was  essential. 
It  was  decided,  therefore,  to  suspend  a number  of  powerful  lamps 
near  the  roof.  The  number  of  such  limps  was  practically  fixed  by 
the  nature  of  the  roof  construction,  as  each  junction  in  the  iron- 
work formed  a convenient  natural  suspension  point,  and  the  lamps 
thus  placed  would  help  to  emphasise  the  main  lines  of  the  building. 

Twenty  flame  arcs  of  about  4,000  c.p.  each  were,  therefore,  sus- 
pended from  the  high  central  elliptical  ring,  whilst  the  remaining 
96  junction  points  received  enclosed  arcs  of  about  1,600  c.p.  each. 
These  arcs  give  an  ample  general  illumination  iu  the  hall,  but  for 
use  on  special  occasions  something  additional,  in  the  nature  of  an 


Electbical  Illumination  at  the  Fbankfobt  Exhibition  Hall. 

ornamental  illumination,  was  desired,  and  for  this  purpose  an 
outline  illumination  by  means  of  a large  number  of  miniature 
incandescent  lamps  was  decided  upon.  Some  20,000  2-c.p.  lamps, 
Bpaced  5 in.  apart,  were  therefore  fixed  along  the  centres  of  all  the 
main  girders,  and  also  along  the  balustrades  of  the  two  galleries, 
whilst  along  the  lower  edges  of  the  galleries  rows  of  ordinary 
incandesceot  lamps,  with  a somewhat  greater  spacing,  were  fixed, 
to  help  in  illuminating  the  spaces  below  the  galleries. 

The  total  candle-power  of  all  the  lamps  installed  amounts  to  about 
400,000,  and  the  power  used  is  about  360  kw.  For  the  sake  of 
greater  reliability,  the  arc  lamps  are  supplied  from  a direct  current 
central  station  in  the  town,  whilst  the  incandescent  lamps  are  con- 
nected to  the  Frankfort  alternating  supply,  generated  in  a separate 
Btation  in  another  quarter  of  the  town. 

The  trimmiDg  of  the  arcs  is  carried  out  from  galleries  in  the 
roof,  the  arcs  being  suspended  on  arms  turning  on  vertical  axes, 
and  thus  being  readily  drawn  over  the  galleries  when  desired. 

The  general  effect  of  the  combined  illumination  can  be  seen 
from  the  view,  but  the  pleasing  blending  of  the  various  colours, 
which  gave  rise  to  many  favourable  comments,  cannot,  of  course,  be 
reproduced. — A.E.G.  Zeitung,  July,  1909. 


SPECIFICATIONS  FOR  TRUCK  PARTS. 


We  abstract  below  some  of  the  standard  specifications  which  have 
been  adopted  by  the  Brooklyn  Rapid  Transit  Co.  with  a view  to 
securing  the  safest  and  most  suitable  equipment,  aDd  in  order  that 
the  policy  of  complete  standardisation  may  be  carried  out  to  the 

utmost. 

Reference  should  be  made  to  the  Electric  Railway  Journal  of 
July  24th  for  the  complete  specifications  and  for  drawings  of 

certain  parts. 

Steel  Tires — The  steel  tires  are  of  open-hearth  or  crucible  steel, 
and  in  general  conform  to  the  standards  outlined  in  Bulletin  No.  14 
of  the  American  Society  for  Testing  Materials.  The  chemical  com- 
position is  limited  as  follows  Manganese,  not  to  exceed  0 80  per 
cent.;  silicon,  not  less  than  0 25  per  cert.;  phosphorus,  not  to 
exceed  0 05  per  cent. ; and  sulphur,  not  to  exceed  0 05  per  cent. 
All  tires  must  have  a tensile  strength  of  not  less  than  110,000  lb. 
per  sq  lare  inch,  and  their  elongation  in  2 in.  must  not  be  less  than 
10  per  cent.  All  tires  must  be  free  from  cracks,  flaws  or  other 
inj  irious  defects,  and  conform  to  dimensions  ordered. 


The  steel  tires  covered  by  the  foregoing  are  2 J in.  thick.  The 
wheels  used  under  the  elevated  cars  are  36  in.  diameter,  and  carry 
9,000  lb.  when  the  car  is  light.  The  elevated  carB  are  operated  up 
to  a maximum  speed  of  40  m.p.h.  The  wheels  used  for  the  electric 
locomotive  are  37  in.  diameter,  carry  14,250  lb.,  and  are  run  at 
speeds  up  to  40  m.p  h. 

Steel  Castings. — The  open-hearth  or  crucible-steel  castings  are  to 
conform  in  general  to  the  standards  laid  down  in  Bulletin  No.  16, 
American  Society  for  Testing  Materials.  In  their  chemical  com- 
position these  castings  must  not  have  over  0 05  per  cent,  of  phos- 
phorus or  over  0 05  per  cent,  of  sulphur.  Such  castings  must  have 
a tensile  strength  of  not  less  than  60,000  lb.  per  square  inch,  an 
elastic  limit  of  not  less  than  27,000  lb.  per  square  inch,  an  elongation 
of  not  less  than  22  per  cent,  in  2 in.,  and  a reduction  in  area  of  not 
less  than  30  per  cent.  All  castings  must  be  annealed  by  heating 
uniformly  to  about  850°  O.,  or  1,560°  F.  No  castings  must  be 
shipped  until  it  is  certain  that  the  proper  crystallisation  has  been 
obtained.  This  is  characterised  by  a fine  granular  section,  a sample 
of  which  must  be  furnished  upon  request.  Castings  must  be  true 
to  patterns  and  free  from  slag,  blow-holes,  shrinkage  cracks  and 
sand.  Bearing  surfaces  must  be  solid,  and  no  porosity  is  allowed 
in  positions  where  the  resistance  and  value  of  the  casting  for  the 
purpose  intended  will  be  seriously  affected. 

Wrought- Iron. — The  wrought-iron  must  be  free  from  steel  scrap. 
The  physical  requirements  for  both  rectangular  and  round  sections 
are : — Tensile  strength  per  square  inch  not  less  than  48,000  lb. 
rectangular,  or  50,000  lb.  round ; elastic  limit  per  square  inch  not 
less  than  25,000  lb.  rectangular,  or  25,000  lb.  round  ; elongation  in 
8 in.  not  less  than  20  per  cent,  rectangular,  or  25  per  cent,  round. 
A reduction  of  1,000  lb.  per  square  inch  in  tensile  strength  is 
allowed  below  the  above  figures  when  it  is  necessary  to  machine 
test  pieces.  Bars  are  required  to  bend  cold,  without  signs  of 
fracture  or  cracking,  through  90°  to  a curve  whose  radius  equals  the 
thickness  of  the  piece.  At  least  one  sample  in  three  must  bend 
through  180°  without  cracking.  Bars  when  nicked  evenly  and  bent 
back  by  light  blowB  must  show  a generally  fibrous  fracture,  free 
from  steel  or  coarse  crystalline  spots.  Not  over  15  per  cent,  of  the 
fractured  surface  must  be  granular.  Two  teBt  pieces,  20  in.  long, 
are  taken  for  test  from  each  200  bars  or  less.  All  bars  must  be 
practically  straight,  smooth,  free  from  cinder  spots,  blisters,  cracks, 
slivers,  injurious  flaws  and  imperfect  edges.  Round  iron  must  con- 
form to  the  limit  gauges  adopted  by  the  Master  Mechanics’  Associa- 
tion, and  rectangular  iron  must  not  vary  more  than  '03  in.  from  the 
size  ordered. 

Steel  Forgings  for  Driving  and  Trailer  Truck  Axles  and  Armature 
Shafts  — The  specifications  for  steel  forgings  for  truck  axles  and 
armature  shafts  conform  to  those  of  the  American  Railway  Master 
Mechanics’  Association  and  the  American  Society  for  Testing 
Materials.  The  material  is  open-hearth  steel  with  the  following 
chemical  limitations Phosphorus,  not  to  exceed  005  percent.; 
sulphur,  not  to  exceed  005  per  cent. ; and  manganese,  not  to 
exceed  0 60  per  cent.  The  tensile  strength  must  not  be  less  than 
80,000  lb.  per  square  inch,  the  elongation  not  less  than  20  per  cent, 
in  2 in.,  and  the  reduction  in  area  not  less  than  25  per  cent. 

Composition  Castings.— Five  different  alloyB  are  used  for  com- 
position castings,  as  follows Journal  bearings,  check  plates  and 
various  other  bearings  are  of  bearing  metal,  No.  1 composition ; car 
trimmings,  trolley  wheels  and  various  power-house  castings  are  of 
bronze,  No.  2 composition ; signal  bells  are  of  bell  metal,  No.  3 
composition ; steam  fittings,  valves  and  cocks  are  of  steam  metal, 
No.  4 composition ; and  miscellaneous  castings,  motor  and  control 
parts  are  of  yellow  brass,  No.  5 composition. 

The  analyses  of  the  five  compositions  are  given  in  Table  I 

Table  I. 

Maximum 

impuri- 


Copper. 

Tin. 

Lead. 

Zinc. 

ties. 

Composition. 

Percent.  Percent.  Percent.  Percent.  Percent 

No.  1,  Bearing  metal  ... 

77-00 

8 00 

1500 

— 

10 

No.  2,  Bronze  

88-40 

550 

2-80 

3 30 

1-5 

No.  3,  Bell  metal 

82  00 

1800 

— 

— 

1-5 

No.  4,  Steam  metal 

85-00 

5-00 

500 

5 00 

1-0- 

No.  5,  Common  brass  ... 

67  00 

— 

— 

33  00 

1-5 

Note. — A variation  of  10  per 

cent,  is  allowed  from  the  specified  amounts  of 

tin,  lead  and  zinc. 

Mixtures  with  scrap  of  the  percentages  indicated 

are  permitted 

as  shown  in  Table  II : — 

Table 

II. 

Maximum 

Copper. 

Tin. 

Lead. 

Zinc. 

scrap. 

Composition. 

Percent. 

Percent.  Percent.  Percent.  Percent. 

No.  1,  Bearing  metal  ... 

38  50 

4 00 

7 tO 

— 

50 

No.  2,  Bronze  

6200 

380 

1-90 

2 30 

30 

No.  3,  Bell  metal 

82-00 

1800 

— 

— 

— 

No.  4,  Steam  metal 

59-50 

3 50 

3 60 

350 

30 

No.  5,  Common  brass  ... 

— 

— 

— 

— 

100 

Note.— All  scrap  must  he  of  the  same  composition  as  the  metal  for  which  it  is 
used,  and  where  the  amount  of  scrap,  as  shown  above,  cannot  be  obtained,  new 
metals  must  be  used  in  proportion. 


Inspection  must  show  that  the  castings  are  free  from  segregation, 
oxidation,  dirt,  sand,  cavities  and  any  other  injurious  defects. 

Cast-steel  Gears—  Cast-steel  gears  are  of  open-hearth  or  crucible 
steel,  and  mu9t  not  contain  more  than  0-05  per  cent,  of  phosphorus 
or  more  than  0 05  per  cent,  of  sulphur.  The  tensile  strength  must 
be  not  less  than  70,000  lb.  per  square  inch,  the  elastic  limit  not  Ibbs 
than  35,000  lb.,  the  elongation  in  2 in.  not  less  than  16  per  cent, 
and  the  reduction  in  area  not  less  than  25  per  cent.  All  gear 
castings  must  be  annealed  by  heating  uniformly  to  about  850°  ,C., 
or  1,560°  F.  No  castings  must  be  shipped  until  it  is  certain  that 
the  proper  crystallisation  has  been  obtained,  this  being  chaiacterised 
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by  a fine  grain.  The  gears  must  be  true  to  patterns  and  free  from 
slag,  blow-holes  or  shrinkage  cracks.  The  finished  surfaces  must 
be  solid,  and  no  porosity  will  be  allowed  in  the  teeth. 

Steel  Pinions. — All  Bteel  pinions  are  of  open-hearth  steel  of 
individual  billets  hammered  to  size  for  each  pinion.  The  principal 
difference  from  the  gear  metal  is  in  the  use  of  manganese,  which 
must  not  exceed  0 6 per  cent. ; phosphorus  and  sulphur  must  not 
exceed  0 04  per  cent.  each.  The  tensile  strength  of  the  pinion 
material  must  be  not  less  than  80,000  lb.  per  square  inch,  the  elastic 
limit  pet  square  inch  not  less  than  40,000  lb.  per  square  inch,  the 
elongation  in  2 in.  not  less  than  22  per  cent,  and  the  reduction  in 
area  not  less  than  3 5 per  cent. 

All  pinions  must  be  free  from  seams,  cracks  or  other  defects,  and 
must  be  finished  to  the  exact  sizes  shown  on  the  plans  accompany- 
ing the  order.  The  bore  must  be  accurately  and  smoothly 

reamed. 

Elliptic  and  Semi-elliptic  Springs.— Oar  springs,  whether  of  the 
elliptic  or  semi-elliptic  type,  are  of  crucible  or  open-hearth  steel 
containing  the  following  ingredients : — Carbon,  0 90  to  110  per 
cent. ; manganese,  0’25  to  0'50  per  cent.  ; silicon,  0'15  to  0‘25  per 
cent. ; phosphorus,  not  to  exceed  0 05  per  cent. ; and  sulphur,  not 
to  exceed  0 05  per  cent.  At  least  25  per  cent,  of  each  lot  of  springs 
is  subject  to  test.  The  trial  consists  in  applying  lj  times  the 
maximum  specified  load  with  the  ends  of  the  semi-elliptic  springs 
supported  on  swinging  or  roller  bearings.  When  released  from 
1J  times  the  maximum  specified  load,  the  springs  must  not  be  more 
than  Ts5  in.  higher  nor  more  than  T\  in.  lower  than  the  specified 
height,  and  must  not  take  a permanent  set  when  free.  The  plates 
must  fit  closely  together  at  all  times,  and  deflect  uniformly  under 
the  test  loads.  The  plate  must  be  free  from  lamination  and  other 
defects,  and  must  not  vary  more  than  ’03  in.  in  width  nor  more 
than  02  in.  in  thickness.  Tne  bands  must  not  vary  more  than 
i in.  in  length,  T'5  in.  in  width  or  J,2-  in.  in  thickness.  The  distance, 
centre  to  centre,  must  not  vary  more  than  l in.  from  drawings. 


REVIEWS. 


The  Law  A ffecting  Engineers.  By  W.  Valentine  Ball, 

M.A.  (Cantab.),  Barrister-at-Law.  London  : Constable 

and  Co.,  Ltd.  Price  10s.  6d.  net. 

This  book  primarily  appeals  to  practising  consulting 
engineers  and  the  responsible  engineering  officials  of  the 
many  large  purchasing  authorities.  It  deals  with  their 
powers  and  duties,  both  as  between  their  employers  and  con- 
tractors, and  in  the  rarer  cases  where  they  are  called  in  to 
act  either  as  expert  witnesses  or  as  arbitrators  in  disputed 
cases.  As  an  exposition  of  the  law  regarding  the  interpreta- 
tion of  engineering  contracts,  it  should  also  prove  of  service 
to  the  engineering  officials  of  contracting  and  manufacturing 
companies. 

The  volume  may  be  divided  into  four  sections,  namely, 
Chapters  I to  V,  which  deal  with  the  duties,  powers  and 
responsibilities  of  the  engineer  ; Chapters  VI  to  XIX, 
which  are  concerned  with  various  aspects  of  engineering 
contracts;  Chapter  XX,  which  is  devoted  to  arbitration 
procedure  ; and  the  Appendix,  which  consists  of  several 
model  forms  of  general  conditions,  forms  of  tender,  and 
sample  agreements.  A mongst  these  are  the  “ Model  General 
Conditions  ” prepared  and  issued  by  the  Institution  of 
Blectrical  engineers,  which  receive  the  author’s  hearty 
commendation. 

In  the  first  section  the  question  who  is  a consulting  engineer 
calls  forth  the  answer  that  the  term  includes  all  who  in  an 
advisory  capacity  act  as  the  engineering  representatives  of 
purchasers  of  engineering  plant  or  materials.  The  necessity 
for  a high  standard  of  professional  conduct  is  pointed  out, 
and  the  suggestions  made  by  the  Institution  of  Civil 
Engineers  in  1902  are  detailed.  The  difficulty  of  enforcing 
any  such  suggestions  without  the  legal  powers  which  are 
vested  in  the  governing  bodies  of  other  learned  profes- 
sions is  mentioned. 

The  question  of  fees  is  then  considered,  and  the  import- 
ance urged  of  having  a clear  understanding  on  the  following 
points — namely,  their  amount  and  the  times  of  payment, 
whether  extras  are  to  be  considered  separately,  and  wbat 
would  be  the  effect  on  the  amount  of  a total  or  partial 
abandonment  of  the  Bcheme  after  the  plans  and  specifications 
had  been  prepared. 

It  is  urged  that  all  service  agreements  for  periods  exceeding 
one  year  should  be  committed  to  writing  and  stamped,  and, 
if  with  a local  authority,  sealed,  otherwise  they  will  be  held 
invalid  in  the  Courts.  It  is  suggested  that  a solicitor  bo  con* 
suited  before  such  agreements  are  signed,  as  there  are  ms ny 


points  needing  careful  expression,  particularly  in  regard  to 
date  of  payments,  length  of  notice  to  be  given  or  accepted, 
restrictive  covenants  binding  an  employb  after  leaving  an 
employer’s  service,  and  other  equally  important  details. 

The  question  how  an  engineer  should  act  when 
summoned  as  an  expert  witness  is  then  discussed.  The 
importance  is  insisted  on  of  making  himself  perfectly 
acquainted  with  the  points  at  issue  and  of  cultivating  a clear, 
distinct  manner  in  the  witness  box,  so  as  to  withstand, 
without  aggression,  the  cross-examination  of  the  opposing 
counsel,  and  to  impress  the  judge  with  the  correctness  of  his 
views. 

The  fact  is  noted  that  he  is  not  bound  to  give  a “ yes  or 
no  ” answer  when  qualifying  expressions  are  necessary. 

The  fees  chargeable  for  such  work  are  then  fully 
considered. 

With  regard  to  liability,  it  is  pointed  out  that,  while  he 
cannot  be  held  liable  for  losses  incurred  through  his  erroneous 
opinions  or  errors  of  judgment,  he  must  display  a “ reason- 
able degree  of  skill  ” and  must  be  careful  to  carry  out 
effectually  the  work  of  supervision,  or  he  may  be  held 
responsible  for  the  consequences.  Several  instances  are 
mentioned  where  considerable  sums  have  thus  been 

recovered. 

The  next  section — Chapters  VI  to  XIX — deals  with 

engineering  contracts.  The  need  for  care  in  their  pre- 
paration is  insisted  on,  and  the  difficulty  of  rectifying 
even  palpable  mistakes  after  the  contacts  have  been 

signed  is  shown.  Instances  are  given  where  applica- 
tions to  alter  “ £18  per  cwt.”  to  “ 18s.  per  cwt.,’’ 
and  “ 30s.  per  cwt.”  to  “ 30s.  per  ton  ” have  been 

refused. 

A contractor  is  warned  that  he  must  satisfy  himself  that 
a scheme  for  which  tenders  are  invited  is  practicable,  and 
that  he  has  no  redress  if  eventB  prove  that  the  methods  pro- 
posed in  the  specification  are  unsuitable,  and  the  w7ork  has 
to  be  carried  out  in  a more  expensive  manner.  He  should 
also  be  very  careful  of  the  use  of  the  words  “ whole  ” or 
“ complete  ” without  being  sure  that  all  liabilities  are  covered 
in  the  price. 

One  chapter  deals  with  tenders.  That  these  should  be  in 
writing  goes  without  question,  verbal  tenders  being  inadmis- 
sible in  the  Courts.  The  importance  of  care  in  choosing  the 
phrasing  is  insisted  on,  and  it  is  pointed  out  that  a con- 
tractor cannot  shield  himself  from  its  binding  nature  by 
calling  it  an  estimate. 

The  right  of  withdrawal  is  discussed,  and  the  illegality  of 
tenders  offering  to  accept  a certain  sum  less  than  any  com- 
petitor is  proved  from  actual  cases. 

Reference'  is  made  to  the  Public  Health  Act  of  1875, 
which  enacts  that  not  only  must  a public  authority  advertise 
for  tenders,  but  al-o  it  must  have  specifications  prepared  for 
works  carried  out  by  them.  It  is  shown  to  be  legal  for 
competitors  to  agree  either  to  refrain  altogether  from 
tendering  or  for  one  selected  party  to  make  a firm  offer,  the 
others  being  knowingly  considerably  higher. 

The  duties  of  a quantity  surveyor  and  the  liabilities  of 
his  employer  are  then  considered.  The  custom  of  the  trade 
in  making  the  builder  pay  his  fees  is  mentioned,  and  it  is 
stated  that  in  law  a contract  holds,  although  based  on 
erroneous  bills  of  quantities  issued  with  the  specification, 
unless  it  can  be  proved  that  there  was  an  evident  intention 
to  defraud. 

The  next  chapter  deals  with  the  important  question  of 
specifications,  and  re-states  their  binding  nature  after  accept- 
ance by  the  contractor.  It  is  a fundamental  principle  in 
law  that  the  contractor  fully  acquaints  himself  with  all 
risks,  whether  mentioned  in  a specification  or  not.  The 
author,  however,  points  out  that  though  a specification  is 
not  a warranty  that  work  carried  out  in  accordance  with  its 
provisions  will  be  satisfactory,  it  implies  that  ordinary  care 
has  been  exercised  in  its  preparation,  and  gives  as  an  illus- 
tration some  harbour  works',  where  the  plans  issued  with  the 
specification  showed  a sunken  wall  which  could  be  made  use 
of.  This  did  not  exist,  and  heavy  expenses  were  in  conse- 
quence incurred.  The  engineer  and  his  employer,  not  the 
contractor,  were  held  responsible. 

Plans  and  drawings  when  referred  to  in  a specification 
form  part  of  the  coDtraot.  The  need  for  care  in  approving 
contractor*'  drawings  is  referred  to,  and  the  responsibility 
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of  the  contractor  to  complete  in  accordance  with  them  is 
insisted  npon,  as  well  as  the  necessity  for  an  engineer  to  be 
specially  authorised  before  permitting  variations  from  an 
approved  drawing.  Reference  is  then  made  to  the  legal 
ownership  of  plans  of  completed  works. 

The  next  chapter  relates  to  extras  and  alterations.  The 
need  for  these  to  be  expressly  authorised  before  being 
carried  ont  is  insisted  upon.  Those  who  have  had  any 
experience  with  the  consideration  of  the  extras  claimed  at 
the  end  of  a long  contract,  know  how  important  it  is  that 
orders  for  extras  should  be  definite  both  as  regards  what  is 
to  be  done,  aDd  its  amount.  It  appears  that  the  law  is 
very  clear  upon  the  liability  of  a contractor  to  complete 
work  he  has  contracted  to  do,  and  it  places  the  onus  of 
obtaining  sufficient  orders  for  extra  work,  as  well  as  of 
satisfying  himself  that  the  engineer  has  power  to  authorise 
it,  upon  the  contractor. 

The  author  then  deals  with  the  question  of  time  of  com- 
pletion, the  powers  of  an  engineer  to  grant  extensions,  and 
the  effect  which  extra  work  has  upon  the  original  contract 
date  of  completion.  Engineers’  certificates,  payments, 
bonuses  and  penalties  next  claim  attention.  The  difference 
between  progress  and  final  certificates  is  explained,  and  the 
legal  effect  of  the.  issue  of  the  final  certificate  is  discussed  ; 
the  engineer  is  reminded  that  as  in  issuing  this  final 
certificate  he  is  acting  in  a semi-judicial  capacity,  he  is  bound 
not  merely  to  be  very  careful  how  the  certificate  is  worded, 
but  also  to  hold  the  scales  equally  as  between  employer  and 
contractor. 

The  author  considers  it  advisable  that  all  decisions  of  the 
engineer,  including  the  final  certificate,  should  be  open  to 

arbitration. 

The  prevalent  idea  that  a penalty  clause  cannot  be  enforced 
unless  accompanied  by  a possible  bonus  clause  does  not 
appear  to  be  borne  out  in  law.  ' Indeed,  it  is  pointed  out 
that  the  Public  Health  Act  of  1875  expressly  enacts  that 
“every  contract  made  by  Local  Authorities  must  specify 
the  pecuniary  penalty  to  be  paid  in  case  the  terms  of  the 
contract  are  not  fully  performed,”  and  it  has  been  decided 
in  the  Courts  that  this  provision  is  mandatory.  Here  no 
question  of  corresponding  bonus  is  mentioned.  It  is,  how- 
ever, pointed  ont  by  the  author  that  the  amount  of  a penalty 
mnst  have  some  fair  relation  to  the  damage  sustained,  and 
he  recommends  that  the  description  “ agreed  and  liquidated 
damages  ” be  used  instead  of  the  word  “ penalty.” 

As  an  illustration  of  penalties  inflicted  for  departure 
from  specification,  the  author  cites  a case  where  a penalty  of 
£1,000  was  inflicted  by  the  Admiralty  because  a certain 
gunboat  exceeded  the  specified  weight  by  a few  tons.  When, 
later  on,  it  was  found  that  this  was  the  only  satisfactory  boat 
of  its  class,  the  money  was  returned  to  the  contractor  as  “ an 
act  of  grace,”  not  as  a necessity  of  law. 

Contractors  will  be  specially  interested  in  the  next  two 
chapters,  which  deal  with  maintenance  and  sub-contracting. 
The  several  forms  of  maintenance  clauses,  in  some  of  which 
the  contractor  makes  himself  responsible  for  all  accidents, 
and  even  the  consequential  damages  resulting  therefrcra, 
while  in  others  he  is  only  responsible  for  defects  due  to 
defective  design  or  workmanship,  are  discussed,  and  the  con- 
tractor is  advised  to  be  careful  in  regard  to  what  he  accepts. 

The  engineer  is  urged  to  reserve  to  himself  the  power  of 
approving  the  names  of  sub-contractors,  while  it  is  stated 
that  snch  approval  does  not  in  law  release  the  main  con- 
tractor from  any  of  his  liabilities.  Several  questions  as  to 
the  rights  of  the  sub-contractor  are  discussed  by  the  author, 
notably,  to  whom  he  must  look  for  payment  in  the  event  of 
bankruptcy  or  insolvency  of  the  main  contractor  after  delivery 
of  the  goods,  and  to  what  extent  he  is  liable  in  case  of  delay 
on  his  part  to  deliver  a small  but  essential  part  of  a large 
contract. 

The  functions  and  powers  of  an  assistant  engineer  next 
claim  attention,  and  it  is  made  clear  that  it  is  not  possible 
for  an  engineer  to  delegate  the  entire  responsibility  of  super- 
vision to  an  assistant,  however  competent. 

The  last  chapter  in  this  section  is  of  particular  interest 
to  electrical  contractors,  as  in  it  questions  arising  out  of  the 
Bnpply  of  electrical  energy  and  of  electrical  plant  are  discussed, 
lor  instance,  if  a supplier  contracts  to  sell  power,  it  must  be 
suitable  for  the  purpose  for  which  it  is  to  be  used,  if  that 
purpose  was  known  to  the  supplier  when  the  contract  was 


made,  in  the  absence  of  special  limitations  as  to  what  would 
actually  be  supplied. 

Whether  a cut-out  and  shunt  resistance  form  integral 
parts  of  a “ complete  installation,”  or  whether  they  can 
be  charged  for  as  extras,  and  whether  “ the  actual  cost  of 
generating  electric  light  ” includes  any  allowance  for 
depreciation  of  plant,  and  what  are  contractors’  liabilities  in 
reference  to  accidents  through  fire  or  electric  shocks  to 
third  persons,  are  questions  which  are  answered  by  references 
to  actual  legal  decisions. 

The  third  section  consists  of  one  chapter,  in  which  arbi- 
tration procedure  is  fully  treated.  It  points  out  the  different 
classes  of  references,  considers  the  phrasing  of  the  arbitration 
clause  usually  inserted  in  engineering  contracts,  and  gives 
much  useful  advice  to  an  engineer  chosen  to  act  as  arbitrator. 
It  urges  care  in  drafting  the  award  to  see  that  it  covers,  but 
does  not  exceed,  the  terms  of  reference,  and  suggests  the 
advisability  of  taking  legal  opinion  upon  the  phrasing  used. 
The  conditions  upon  which  a Court  of  Law  will  revoke  an 
award  are  considered,  also  the  question  of  permissible  fees,  and 
the  right  of  the  arbitrator  to  have  a lien  on  his  award  until 
the  fees  are  paid. 

There  are  two  questions  relating  to  engineering  contracts 
not  considered  in  the  present  volume,  which  might  with 
benefit  be  fully  treated  in  a future  edition.  One  is  the  effect 
which  beneficial  use  of  part  of  a plant  has  upon  its  acceptance 
by  the  purchaser  and  the  completion  of  the  contract,  and  the 
other  the  question  of  tests,  and  the  liability  of  a purchaser 
to  take  over  plant  which  only  in  degree — that  is,  as 
regards  performance  guarantees — falls  short  of  specification 
requirements. 

The  book  deals  with  a number  of  subjects  of  daily 
interest  to  engineers  and  contractors,  and  while  in  some 
points  the  conclusions  arrived  at  differ  from  those  com- 
monly held  and  acted  on  in  everyday  commercial  life,  there 
is  no  doubt  that  it  will  prove  a very  useful  addition  to  the 
modern  business  library. 


The  Theory  and  Practice  of  Electric  Wiring.  By  W.  S. 

Ibbetson,  B.Sc.,  A.M.I.E.E.  London  : E.  and  F.  N. 

Spon.  Price  53.  net. 

The  volume  before  us  comprises  366  pp.,  is  divided  into 
15  chapters,  and  has  an  Appendix  of  tables  dealing  with 
conduits  and  conductors.  There  are  also  about  16  pages 
devoted  to  City  and  Guilds’  examination  questions  in 
wireman’s  work,  1503-1*308,  and  a fairly  comprehensive 
index  to  the  whole  book. 

The  author  puts  forward  as  one  of  the  reasons  for  this 
essay  into  the  field  of  technical  literature  that  “ the  period 
has  arrived  when  a wireman  should  be  an  electrician,  and 
no  doubt  in  a few  years’  time  there  will  be  few  who  do  not 
possess  certificates  of  competency,  not  simply  in  the  joint- 
ing of  cables  but  in  electrical  work  generally.  It  is  to 
further  this  end  that  the  book  has  been  written.”  It  has 
also  “ been  the  author’s  aim  to  make  as  clear  and  concise  as 
possible  the  facts  necessary  to  wiremen,  in  order  to  perform 
their  work  intelligently  and  efficiently.” 

It  has  often  occurred  to  us  that  the  writing  of  a preface 
should  be  banded  over  by  an  author  to  a competent  and 
friendly  reviewer — “ It  wad  frae  mony  a blunder  free  up.” 
The  result  too  often  is  quite  out  of  harmony  with  the 
author’s  expressed  aim,  and  we  fear  this  volume  is  a case  in 
point.  The  author  of  a text-book  Eimply  cannot  be  too 
careful  in  the  choice  of  words  to  express  bis  thoughts  so  as 
to  render  it  unnecessary  to  read  any  paragraph  twice  over 
in  order  to  grasp  its  meaning.  Such  lucidity  is  absent  in 
this  caEe,  and  this  sometimes  leads  to  humorous  results. 

The  book  opens  with  general  principles  in  Chapter  I,  and 
these  are  fairly  well  treated  ; the  statements  made  regarding 
current,  pressure  or  voltage  and  resistance  cannot  be  called 
definitions  in  any  sense  of  the  term,  but  maybe  sufficient 
for  a wireman’s  use. 

Chapters  II,  III  and  IV  deal  with  resistance, 
measurement  of  resistance  and  Ohm’s  law  respectively. 
This  portion  is  nicely  dealt  with,  and  a number  of  numerical 
examples  are  worked  out. 

Chapter  V is  given  over  to  the  consideration  of  filament 
lamps,  and  is  probably  the  haziest  in  the  book.  The  fourth 
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line  of  the  chapter,  page  63,  is  marred  by  an  interpolated 
“ and,”  making  the  paragraph  unintelligible.  There  are 
quite  a number  of  slipshod  statements  in  this  portion  of  the 
book,  and  only  a few  instances  can  be  quoted. 

On  page  65,  “ their  life  ” — carbon-filament  lamps — “ is 
about  1,000  hours,  and  the  efficiency  drops  20  per  cent,  at 
the  end  of  this  time  ” ; page  67,  dealing  with  the  decrease  in 
resistance  of  a carbon  filament  with  increasing  temperature, 
we  are  told  that  “ this  makes  the  lamp  very  sensibte  to  a 
rise  of  a few  volts  pressure  when  hot.”  On  the  same  page 
we  learn  that  high-efficiency  (metallised)  carbon  filaments 
are  obtained  “ by  special  treatment  in  the  electric  arc ! ” 
Page  71,  tungsten  filaments  are  obtained  by  “reducing  the 
mass  to  the  constituency  of  putty.”  Passing  over  others  we 
find  this  on  page  77  : describing  the  “ iron  ballast  resist- 
ance . . . enclosed  in  a small  glass  tube”  used  in  the  Nernst 
lamp,  we  are  told  that  “ the  tube,  instead  of  being  a 
vacuum , is  filled  with  hydrogen  gas.”  Two  pages  further 
on,  however,  the  following  description  may  be  of  interest  to 
the  electrical  trade : “ Tubolite  lamps  are  the  ordinary 
filament  lamps  encased  in  long  tubes,  the  sizes  being  from 
1 ft.  to  8 ft.  6 in.  long.  They  have  reflectors  fitted  to  the 
back  of  them  . . . .”  An  ordinary  filament  lamp  8 ft.  6 in. 
long  is  surely  an  achievement. 

Arc  lamps  form  the  subject-matter  of  the  succeeding 
chapter,  and  its  value  may  be  judged  from  the  following  : 
“ It  is  very  difficult  by  aid  of  diagrams  to  give  a clear  concep- 
tion of  the  mechanism  of  arc  lamps,  but  no  doubt  the  reader 
will  have  ample  opportunity  of  observing  a lamp  and  should 
trace  the  path  of  the  current  through  one  and  notice  the 
actions  which  take  place  when  the  lamp  is  burning.”  Hence 
there  are  no  diagrams  or  illustrations  of  arc  lamp  mechanism, 
and  the  descriptive  paragraphs  are  often  very  confused  and 
involved.  The  last  paragraph  on  p.  92  has  no  apparent 
reference  to  the  context,  and  ought  to  appear  on  p.  88. 

Page  97 — “ The  golden  flame  of  the  flame  arc  is  due  to 
vapours  of  the  calcium  fluoride  or  other  calcium  salts  mixed 
in  the  carbons  during  manufacture  to  the  extent  of  about 
10  per  cent.,  and  which  are  produced  by  the  heat  of  the 
arc."  There  are  apparently  more  things  mixed  than  flame 
carbons. 

• In  Chapter  VII  we  come  to  distribution  of  power,  and 
here  there  are  some  good  diagrams,  but  the  treatment  is  far 
too  scrappy,  the  whole  subject  being  disposed  of  inside  16 
pages.  The  same  remark  applies  to  the  following  section, 
where  instruments  are  illustrated  and  described.  The 
chapter  is  quite  inadequate  for  a text-book  of  this  nature. 

Chapter  IX  deals  with  fuses,  cut-outs  and  switches. 
The  relative  advantages  and  disadvantages  of  lead,  tin  and 
copper  for  fuses  are  gone  into,  and  a table  is  given  showing 
the  usual  length  of  break  allowed  for  various  currents  and 
pressures.  Switches  are  similarly  dealt  with,  and,  generally 
speaking,  this  section  is  much  better.  There  are  many 
points,  however,  which  might  be  improved. 

Forty-eight  pages  forming  Chapter  X are  devoted  to 
systems  of  wiring,  and  casing,  conduit,  B.I.W.  twin-wire, 
and  “ C.C.”  concentric  systems,  are  illustrated  and  described 
in  a fairly  satisfactory  manner.  Regarding  the  latter 
system,  the  author  Eeems  to  think  that  the  making  of  the 
joints  is  a matter  involving  a great  deal  of  time,  and  it 
may  interest  him  to  know  that  the  writer  has  repeatedly 
made  thiee-way  7/21  ^ junctions  complete  in  from  5 to  7 
minutes — much  less  time  than  is  required  for  an  ordinary 
joint  in  insulated  wire. 

The  next  two  chapters  dealing  with  joints,  Eoldering,  &c., 
and  insulators  and  cables,  respectively,  are  quite  satisfactory, 
but  in  the  thirteenth  chapter  the  author  is  again  unlucky. 
Here  he  deals  with  batteries  and  bells,  and  adds  three  or 
four  pages  on  electric  motor  connections.  Now  what  con- 
nection has  a motor  with  a bell,  or  what  fellowship  has  a 
starting  switch  with  a bell-pueh  ? We  are  told  that  “ it  is 
rather  difficult  to  Ehow  how  motors  can  be  intelligently 
fitted  up  without  giving  a chapter  on  motor  construction.” 
Then  why  not  give  such  a chapter  ? 

Testing  for  faults  in  cables  in  the  next  chapter  is  all 

ht,  but  the  author  describes  one  highly  dangerous  way  of 
ig  a fault,  lie  suggests  earthing  the  live  main,  so 
urn  out  the  earth  fault  on  the  other  main.  In  an 
mm’s  hands  this  would  result  not  only  in  burning 
It  but  also  all  the  adjoining  neighbourhood. 


The  final  chapter  is  made  up  of  descriptions  and  diagrams 
of  the  wiring  for  Lundberg’s  special  switches,  electric 
flashing  signs,  &c.,  and  is  useful  enough  to  the  average 
wireman,  who  cannot  always  obtain  a catalogue  showing  such 
connections. 

As  far  as  we  are  aware,  this  is  the  author’s  first  effort  in 
technical  literature,  and  it  is  because  experientia  docet  that 
we  have  devoted  more  space  to  a criticism  of  this  book  than 
the  subject  deserves.  A reviewer  is  only  human,  and 
it  is  in  no  captious  fault-finding  spirit  that  we  conclude  * 
remarking  that  practically  throughout  the  volume  the 
author’s  thoughts  seem  to  have  been  in  a condition  similar 
to  that  of  some  wires  behind  a distribution  board,  which  he 
graphically  describes  on  page  133  as  “ being  crossed  and 
recrossed  in  a perfect  melee." 

“ Further,  by  these  be  admonished  ; of  the  making  of  books 
there  is  no  end,  and  much  study  [of  them]  is  a weariness  to 
the  flesh.”  J.  I).  M.  , 


lTHE  enclosed  arc,  or  the  metal- 
filament  LAMP? 


By  “PAM.” 


It  must  often  be  noticed  that  although  all  kinds  of  apparatus 
are  described  and  discussed  in  the  electrical  Press,  arc  lamps 
seem  to  be  quite  ignored,  and  in  view  of  the  remarkable 
improvements  which  have  recently  been  made,  this  is  all  the 
more  surprising. 

Perhaps  they  are  most  in  evidence  in  “ Situations 
Vacant  ” — for  travellers  to  sell  on  commission,  &c. 

No  doubt  this  is  a.  reflection  of  the  difficulties  which 
manufacturers  have  in  disposing  of  their  goods,  and  it  is  a 
fact  that  arc  lamps  want  a great  deal  more  selling  than  the 
usual  run  of  things  ; this  is  especially  noticeable  in  com- 
parison with  the  business  as  “ played  ” seven  to  ten  years 
ago.  Then  it  was  a “ bed  of  roses,”  now — “ thorns',”  and 
long  ones,  too. 

The  chief  cause  of  this  is,  of  course,  that  good  old  price 
leveller — competition — but  Osram  and  its  fellow  lamps  have 
given  arcs  a very  naBty  shock. 

Now,  what  I cannot  understand  is  the  apathy  of  manu- 
facturers and  those  interested  in  arc  lamps  generally.  They 
have  enough  fighting  material  at  hand  to  swamp  all  the 
adherents  of  other  artificial  illuminants,  if  they  could  only 
muster  enough  energy  and  intelligence  to  put  things  plainly 
before  the  general  (electrical)  public.  I am  sure  that 
anyone  thinking  of  illuminating  must  have  noticed  the 
claims  of  metal-filament  lamps,  high-pressure  gas,  &c., 
which  are  advertised  and  pushed  in  such  a manner  that  it  is 
not  a matter  of  looking  for  information,  but  rather  trying  to 
get  away  from  it.  On  the  other  hand,  notice  the  advertise- 
ments which  generally  appear  for  arc  lamps.  It  is  the 
general  iule  that  nothing  is  shown  but  a few  illustrations  of 
external  appearance  of  lamps,  which  convey  no  meaning  at 
all  to  the  average  reader,  and  I have  come  across  scores  of 
people  who  think  that  arc  lamps  are  not  as  efficient  as  metal- 
filament  lamps.  This  is  a direct  result  of  the  unintelligent 
advertisements  displayed.  If  the  arc  lamp  people  would  only 
give  a few  details  as  to  what  they  actually  can  do  as  regards 
candle-power  for  carbon  and  watt  consumption,  as  the 
incandescent  lamp  people  do  (both  electric  and  gas),  they 
would  be  shaping  better  and  doing  themselves  some  good  by 
advertising. 

Speaking  of  the  usual  lack  of  figures,  I should  like  to  state 
a case  which  1 came  across  some  time  ago.  A certain  firm 
sent  inquiries  to  several  dealers  for  flame  lamps  for  shop 
lighting.  The  current  was  specified  as  10  amperes,  the 
voltage  200,  and  the  lamps  were  to  run  four  in  series  ; and 
tenderers  were  requested  to  state  the  mean  hemispherical 
candle-power  of  the  lamps  offered.  Now  one  firm 
actually  gave  this  as  1,000,  and  another  as  3,000.  This, 
mark  you,  for  an  expenditure  of  only  500  watts,  which  shows 
8 c.r.  per  watt.  1| 

Such  ridiculous  figures  as  these  are  certain  to  do  a lot  of 
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harm  to  everyone  concerned,  bnt  not  least  to  the  firm  giving 
them,  as  such  things  are  sure  to  be  gone  into,  if  only  on 
account  of  their  sensationalism. 

The  latest  advertisements  for  metal-filament  lamps  are 
stating  that  these  are  more  economical  than  enclosed  arc 
lamps,  but  these  claims  cannot  be  substantiated,  as  will  be 
seen  from  the  figures  given  below. 

Take  the  case  of  an  ordinary  shop,  usiDg  four  lights  for 
either  inside  or  outside  lighting,  and  assume  that  each  lamp 
is  desired  to  give  about  600  C.P.,  the  voltage  is  200,  current 
is  charged  at  5d.  per  unit,  and  the  lamps  will  be  in  use 
each  day  from  dusk  until  9 o’clock,  or  about  1,000  hours 
per  annum. 

If  enclosed  arc  lamps  are  to  be  nsed,  a gocd  make  can  be 
obtained  for  £2  10s.  each,  and  I have  estimated  that  20  per 
cent,  depreciation  is  generous.  As  regards  trimming,  this 
would  only  have  to  .be  done  10  times  per  year,  and  if  there 
is  no  one  on  the  job  who  can  do  it,  the  local  electrician  would 
willingly  take  this  on  at,  say,  4s.  per  visit  (one  hour’s 
work). 

In  the  case  of  metal-filament  lamps,  a life  of  1,000  hours 
has  been  allowed,  although  700  to  800  would  be  nearer  the 
average.  The  lamps  installed  would  be  a good  make  listed 
as  700  Hefner  c.i*.  (630  British)  consuming  800  watts. 


Ehclosed  Abc  Lamps. 


Cost 

per  annum. 


Pour  lamps  complete  at  £2  10s.  each  = £10  ; 20  per  cent.  £2  0 0 

Trimming  and  carbon,  10  visits  at  4s 2 0 0 

Energy,  600  watts  X 1,000  hours  X 5d.  per  B.t.u.  ...  12  10  0 


£16  10  0 


Metab-Filament  Lamps. 

Four  lamps,  depreciation  on  lanterns,  &c.,  say,  25s.  each  £5  0 0 
Energy,  800  watts  X 1,000  hours  X 5d.  per  b.t.u.  ...  16  13  4 

£21  13  4 

This  shows  a saving  of  £5  3s.  4d.  in  favour  of  enclosed 
lamps,  and  the  estimates  are  all  generously  inclined  to  the 
other  lamp,  and  no  mention  has  been  made  of  the  possi- 
bility of  little  boys  with  stones  or  other  unforeseen  things 
occurring,  which  might  ruin  a metal-filament  lamp  in  its 
youth. 

Of  course,  no  one  needs  to  be  told  that  flame  lamps  give 
five  times  the  light  for  the  same  current  as  an  enclosed  arc 
lamp,  and  that  the  high  cost  of  carbons  is  accordingly 
covered  in  a few  weeks. 

The  object  of  the  above  deductions,  besides  calling  the 
attention  of  all  interested  in  lighting  to  the  great  miscon- 
ceptions which  are  prevalent  regarding  the  humble  enclosed 
arc  lamp,  is  to  rouse  the  vendors  from  the  awful  state  of 
lethargy  which  they  seem  to  be  in,  in  the  hope  that  they 
will  muster  their  forces  of  advertisement  and  argument,  to 
oust  the  metal-filament  and  other  lamps  from  the  false 
position  which  they  have  attained. 


BRITISH  TRADE  WITH  CHINA. 


[com  m u nicated.] 


Lv  giving  this  small  collection  of  words  the  above  title,  I 
would  say  that  nearly  all  that  follows  refers  to  trade  with 
China,  bat  a great  many  of  my  remarks  might  equally  apply 
to  British  trade  with  other  countries. 

I am  afraid  it  is  rather  an  ambitious  task  for  a novice  of 
the  pen  to  try  and  convince  the  English  engineer  and 
financier  that  it  is  high  time  to  drop  the  policy  of  “ masterly 
inactivity  ” of  which  they  seem  so  proud,  and  to  set  to  and 
try  to  hold  the  position  of  commercial  superiority  which  has 
been  ours  for  so  long  ; that  position  is  slipping  from  us,  or 
we  are  slipping  from  it,  at  an  alarming  speed.  If  once  we  lose 
it,  we  shall  never  regain  it,  for  there  is  no  real  reason  why 
London  should  be  the  world’s  commercial  centre. 

Before  I took  up  my  residence  abroad,  England  to  me 
was  the  pivot  on  which  the  globe  revolved  ; her  financial 
and  her  technical  men,  also  her  merchantmen,  were  the  last 
words  in  brightness  and  energy,  and  were  full  of  enterprise — 


I have  of  course  always  appreciated  that  there  were  other 
people  on  the  earth,  but  poor  people,  and  how  sorry  I was 
for  them  because  they  were  not  born  on  our  blessed  isle. 

On  my  return  to  London  after  several  years  away,  I received 
a horrid  shock,  and  1 cannot  describe  what  my  feelings  were 
when  I found  this  country  labouring  under  the  spell  of  the 
most  virulent  disease  that  can  possibly  attack  a nation,  firm, 
or  man,  and  which  is  best  described  as  “ swollen  head.”  The 
swelling  was  maintained  by  a false  sense  of  superiority, 
which  once  we  could  fairly  claim,  but  unfortunately  for  us 
that  day  is  past,  and  if  I could  only  impress  upon  the  people 
of  this  country  that  they  must  give  up  trying  to  make 
extra  profit  just  because  they  are  English,  and  because  the 
article  they  are  selling  has  been  made  or  designed  by  their 
own  fair  hands,  I should  feel  I had  not  lived  in  vain. 

Now  take  the  home  manufacturer  dealing  with  an  inquiry 
from  abroad — will  he  give  a c.i.f.  quotation  ? No,  he  will  not, 
unless  you  are  his  agent,  or  you  have  done  business  with  him 
before,  and  as  it  is  impossible  at  the  other  side  of  the  globe 
to  obtain  freight  rates  from  England,  the  poor  engineer 
man  has  to  guess  the  rates,  and  if  he  makes  a mistake,  the 
loss  is  his.  I will  tell  you  without  fear  of  contradiction  that 
the  manufacturer  will  sometimes  give  a quotation  “ ex  works” 
or  f.o.r.  Now,  how  on  earth  can  a firm,  say  in  China  or 
Japan,  or  some  other  far-away  spot,  guess  the  freights  from  a 
works,  say  in  Birmingham  ? 

If  home  firms  do  not  want  to  trade  with  distant  lands, 
they  should  state  in  their  advertisements  and  catalogues  “ No 
export  trade  done,”  because  owing  to  these  absurd  methods, 
the  poor  people  at  the  other  side  of  the  globe  often  get  left, 
and  the  business  goes  elsewhere,  generally  to  Germany  or 
America. 

To  one  just  home  it  is  beyond  understanding  to  hear  some 
of  the  remarks  and  sentiments  expressed  by  some  of  tLe 
larger  engineering  manufacturers. 

I brought  home  with  me  some  most  valuable  details  as 
regards  prices,  all  conveniently  tabulated,  and  the  only  thanks 
I got  was : “ Oh,  yes,  I see  we  are  much  higher,  but  we  do  not 
try  to  compete  with  foreign  manufacturers.”  For  Heaven’s 
sake,  why  not  ? In  no  country  in  the  world  is  skilled 
labour  so  cheap  and  efficient,  there  is  no  country  in  the 
world  with  such  shipping  facilities,  and  iron  and  coal  is 
here  in  abundance,  and  yet  it  is  impossible  to  compete  ! It 
is  no  earthly  use  telling  a Chinaman  or  a Japanese  that  he 
must  pay  more  money  for  a certain  machine,  because  it  was 
made  in  England,  and  that  the  firm  which  made  it  is  a 
hundred  years  old.  The  day  for  that  sort  of  thing  has  gone 
by,  because  when  we  could  say  it,  our  competitors  were  in 
their  manufacturing  infancy,  and  had  not  the  capability  of 
competing  with  us,  but  now,  after  assiduously  studying  our 
methods  and  improving  on  them,  they  are  at  least  our  equals, 
and  in  several  ways  they  get  ahead  of  us.  They  do  this, 
first,  because  they  can  obtain  financial  assistance  more  easily 
than  we  can,  and  they  in  their  turn  assist  their  foreign 
agents  ; secondly,  because  their  Consular  services  are  far 
superior  to  our  own. 

In  mentioning  the  Consular  service,  I would  particularly 
ask  you  to  note  that  I do  not  decry  the  very  able  and  courteous 
body  of  men  in  that  service,  but  I condemn  the  present 
system.  I think  it  would  be  little  short  of  suicidal  if  we 
did  not  have  men  of  birth  and  education  at  the  head  of  the 
service,  but  where  I think  the  system  is  wrong  is  here.  As 
is  well  known,  at  Embassies  and  Legations  in  any  country 
there  is  a Commercial  Attache.  It  is  his  duty  to  look  after 
commercial  enterprise  for  his  country,  but  if  anyone  expects 
one  man  to  efficiently  guard  the  interests  of  his  country  in  an 
empire  the  size  of  China,  he  had  tetter  be  put  in  an  asylum. 
In  China  we  have  a commercial  Attache  of  great  capability 
and  energy,  and  one  who,  if  an  English  firm  applies  for 
information,  gives  all  that  is  arked  for,  and  sometimes  even 
more — the  gentleman  I refer  to  is  Sir  Alexander  Hosie.  Now 
I would  suggest  that  the  commercial  branch  of  the  Consular 
Service  should  be  improved  somehow  on  the  following 
lines.  We  should  appoint  one  commercial  Attache  as  at 
present,  bnt  give  him  a large  staff  of  assistants,  placing  one 
at  each  Consulate,  these  assistants  to  be  taken  from  business 
life,  not  from  college  just  after  passing  their  examinations  ; 
let  them  be  engaged  from  the  service  of  firms  in  the  country 
they  are  to  work  in,  so  as  to  be  certain  of  their  knowing 
local  conditions. 
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I can  think  of  nothing  more  foolish  than  sending  out  a 
youngster  who  is  fresh  from  college,  and  who  has  no  com- 
mercial experience,  to  get  in  touch  with  the  people  and 
conditions  and  to  report  on  possible  business. 

Since  I have  been  home  I have  preached  often  and 
volubly  against  the  deadly  apathy  or  sleeping  sickness  which 
hangs  over  us,  and  I am  glad  to  see  letters  in  the  Times , 
leaders  in  the  Observer , and  occasional  notes  in  the  Pall 
Mall  Gazette , all  in  the  same  tone,  pointing  to  lack  of 
interest  shown  in  this  country  as  to  the  vast  importance  of 
the  China  trade. 

On  Saturday,  August  28th,  the  Times  said  : “ British 
commercial  preponderancy  is  still  an  asset  of  immense 
value  which  deserves  the  support  of  more  consistent  and 
determined  policy  than  this  country  has  of  late  years  main- 
tained in  China.” 

The  Observer , of  August  29th,  growls  because  the 
Americans  insisted  on  participating  in  the  Hankow-Canton 
railway  loan,  and  infers  that  they  are  poaching  on  cur  pre- 
serves. To  get  at  the  truth  of  this  matter,  I do  not  think  we 
have  to  look  further  than  H.  E.  Tong  Shao-Yi’s  visit  to 
Washington  this  year  to  thank  the  U.S  A.  for  returning  the 
Boxer  Indemnity,  and  it  is  my  film  belief  that  this  move 
was  suggested  then.  When  one  looks  over  the  history  of 
the  relations  of  the  last  two  years  between  China  and  the 
U.S.A.,  one  will  see  very  good  reasons  why  China  should  turn 
to  America  for  support. 

We  must  take  many  things  into  consideration,  one  of  the 
most  important  being  the  encouragement  given  by  the  U.S.  A. 
to  China  to  send  students  over  to  the  American  Colleges.  We 
give  no  special  facilities.  The  return  of  the  Boxer  Indemnity, 
the  two  visits  of  such  an  important  man  as  Mr.  Taft,  one 
with  Miss  Roosevelt,  and  one  at  the  eve  of  his  election  as 
President  of  the  U.S.A.,  were  far-sighted  moves.  We  have 
sent  no  man  of  special  fame  or  importance  ! Last,  but  in 
no  way  least,  the  vapourings  of  the  American  Press  about 
raising  the  Legations  at  Peking  to  rank  of  Embassies,  and 
wild  suggestions  of  an  American-Chinese  Alliance,  have  to 
be  remembered.  These  last  two  points,  though  not  being 
looked  upon  with  any  interest  by  the  intelligent  reader  or 
student  of  International  affairs,  would  be  contemplated  by 
the  Chinese  with  great  pride  and  pleasure. 

In  what  I am  about  to  say  I do  not  wish  to  appear  to  run 
down  the  Chinese  in  any  way,  but  how  could  China  rank 
as  a recognised  power  yet,  and  what  could  she  give  America 
in  return  for  an  alliance  ? I am  fully  convinced  that  the 
United  States  is  at  present  in  far  higher  favour  in  Chinese 
eyes  than  any  other  nation. 

To  oonclude,  I would  say  that  if  our  manufacturers  wish 
to  continue  to  do  business  in  the  Ear  East,  they  must  give 
more  support  to  the  people  who  act  for  them,  or  they  will 
find  that  the  Englishman  abroad  will  turn  aside  and  take  up 
dealing  with  foreign  firms;  that  would  be  quite  an  easy 
thing  for  him  to  do. 

I suppose  my  firm  receives  50  letters  from  the  Continent 
and  America  to  one  from  England  suggesting  business 
relations. 

Our  firms  must  give  c.i.f.  quotations  when  asked  for  ; they 
must  improve  their  catalogues  ; they  must  not  say,  when 
approached  to  reduce  their  price  to  get  business,  “ that  it  is 
their  standard  machine,  with  their  name  on  it,”  and  “ it  is 
the  best  on  the  market,  and  they  have  made  it  for  50  years, 
and  have  always  had  the  price  asked,  and  if  the  prospective 
purchaser  does  not  like  it,  he  need  not  buy  it,”  as  to  have 
such  things  written  and  said  to  one,  makes  one  just  a bit 
annoyed. 

The  next  point  I take  does  not  apply  so  much  to  the 
electrical  branch  of  the  engineering  trade  as  to  the 
mechanical. 

On  the  question  of  quality  1 wish  to  impms  upon 
Britishers  that  it  is  not  necessary  to  quote  us  in  the  East  for 
material  made  to  comply  with  the  B.  of  T.  or  to  the  British 
.Standard  specifications  ; these  do  not  come  into  force  at  all 
unless  specially  asked  for. 

We  in  the  East  want  good,  but  not  extravagant,  stuff  ; we 
want  to  be  able  to  rely  on  it,  and  be  certain  of  the  wheels 
turning  round,  but  we  do  not  want  it  to  last  1,000  years.  I 
will  give  the  best  instance  I can.  In  early  dune  this  year  I 
received  an  invitation  to  be  present  at  the  opening  of  a new 
railway  near  Canton,  which  had  been  built  and  financed 


entirely  by  Chinese.  Well,  I went,  and  found  the  rails  too 
light,  the  rolling  stock  of  a cheap  and  nasty  variety,  and  the 
locomotives  remindful  of  an  asthmatical  pug  with  iron 
wheels.  On  being  asked  by  the  chief  engineer  my  opinion 
of  the  line,  I told  him  he  bad  got  the  most  beautiful  collec- 
tion of  mechanical  trash  that  I had  ever  seen.  His  reply  was, 
that  he  knew  that  quite  well,  but  as  he  wa3  not  absolutely 
certain  of  the  commercial  success  of  the  venture,  he 
thought  it  better  to  start  by  being  cheap,  and  improving  as 
he  made  money. 

That  is  entirely  illustrative  of  the  Chinese  methods,  and 
if  you  want  the  Chinaman’s  business,  you  have  got  to 
accept  some  of  his  ideas. 


NOTES  ON  TRADE  ABROAD. 


( Continued  from  page  411.) 

In  the  article  commencing  on 
China.  the  page  that  precedes  this  we 

are  enabled  to  publish  some  spiiited 
observations  regarding  the  British  position  in,  and 
attitude  toward,  the  Chinese  market.  The  reader  will 
note  the  bearing  of  these  criticisms — from  one  who  is 
on  quite  familiar  ground  when  expressing  them — on  the 
whole  of  our  trade  relations  with  that  part  of  the 
world.  Electrically,  as  we  have  already  said  in  these 
pages,  the  actual  demand  in  China  is  small  at  present : but 
it  is  a more  than  thrice-told  tale  that  those  who  are  “ in  ” 
at  the  beginning  of  a particular  development  stand  a better 
chance  than  otherp,  one  reason  being  that  they  have  an 
important  influence  in  creating,  or  deciding  the  character  of, 
the  demand  that  will  come  later.  “ Once  used,  always  used,” 
may  apply  to  a popular  commodity,  but  the  clause  conveys 
an  idea  of  the  kind  of  thing  that  happens  in  a field  where 
the  electrical  demand,  which  is  sure  to  come  before  very 
many  years  have  passed,  will  be  decided  largely  by  the  local 
circumstances,  and  partly  by  the  attitude  of  the  Chinese  mind 
after  having  digested  what  it  has  observed  in  more  advanced 
civilisations,  but  probably  more  largely  by  the  electrical 
engineers  and  exploiters  and  traders  of  England,  America 
or  Germany,  who  make  available  manufactures  which,  broadly 
considered,  fit  the  case  as  far  as  it  is  reasonably  possible  to 
foresee  it. 

Those  who  are  anxious  to  do  bnsi- 
Patience  and  Capital  ness  in  this  coming  field  must  under- 
Must  Combine.  stand  that  if  there  is  any  foreign  market 
in  which  patience  is  required  it  is 
China.  There  has  to  be  a preparing  of  soil,  a seed-sowing, 
and  a period  of  waiting,  before  a harvest  of  profitable  business 
can  be  obtained.  Here  and  there  a concession  may  be  secured 
or  an  order  or  two  booked,  but,  generally  speaking,  it  is  first 
necessary  both  to  get  to  know  the  Chinese  character  and  to 
get  yourself  well  known.  “ Preparing  the  soil  ” and  getting 
to  “ know  the  Chinese  character  ” involve  an  intimate  know- 
ledge of  human  nature,  and  of  certain  weaknesses  which  are 
recognised  to  exist  in  the  Celestial  Empire  far  more  generally 
than  they  obtain  in  the  United  Kingdom.  Patience  such  as 
we  have  referred  to  naturally  means  that  in  order  to  hold  on 
one  must  have  substantial  capital  at  one’s  back.  It  is  useless 
to  think  one  can  become  rooted  in  China  without  it._ 

There  is  a vast  hoarded  wealth  in  China  which  the  owners 
thereof  are  not  averse  to  turning  over  if  they  have  brought 
to  their  notice  a form  of  enterprise  and  investment  out  of 
which  they  are  convinced  they  can  make  a good  thing. 
Assume,  for  instance,  that  it  is  desired  to  construct  a rail- 
way ; first,  a small  section  would  be  laid  out  on  the  cheapest 
possible  lines,  producing  a good  profit  because  of  the  small 
capital  outlay  involved.  In  this  way  you  have  convinced 
your  Chinaman  that  you  have  a scheme  which  will  pay 
handsomely,  and  then  he  will  enter  warmly  into  it,  and  you 
can  construct  a larger  and  more  substantial  undertaking. 
It  is  very  much  the  same  sort  of  procedure  as  happened  in 
our  own  towns  and  cities  when  the  electric  tramway  came 
along.  A municipality  put  down  a short  section  of  trolley 
system,  the  public  hailed  it  as  a boon,  the  traffic  receipts 
were  most  gratifying,  and  very  soon  many  more  miles  of 
track  were  felt  to  be  an  absolute  necessity. 
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An  American  Consular  official  at 

In  Touch  with  the  People.  Tsingfau,  alluding  recently  to  the 
depression  of  trade  throughout 
China,  remarked  that  the  number  of  travelling  salesmen 
was  gradually  decreasing.  “Thus  American  exporters  of 
sometimes  of  goods  who  covered  this  territory  regularly 
a year  ago,  now  have  no  men  in  the  field  at  all.  An 
amusing  illustration  of  the  enlightenment  that  is  coming 
over  the  Chinese  people  as  the  white  population  becomes 
larger  is  found  in  their  attitude  toward  patent  medicines. 
It  °used  to  be  the  common  method  to  relieve  one  pain  by 
causing  another,  but  this  practice  of  the  natives  has  lost  its 
hold  in  many  circles  as  American  and  other  foreign  firms 
have  extensively  advertised  their  patent  medicines  through- 
out the  Empire  with  display  posters.  The  paper  of.  the 
latter  is  in  gaudy  colours,  gives  a picture  of  the  medicine 
as  placed  on  the  market,  and,  furthermore,  has  Chinese 
reading  matter.  Quite  a big  and  regular  business  is  being 
done.  ‘ There  is  little  in  common— we  will  not  say  nothing 
—between  patent  medicines  and  electrical  goods,  but  the 
case  is  worth  noting  as  indicating  that  prejudice  does 
not  prevent  the  Chinese  from  embracing  a foreign  article 
if  they  think  they  are  going  to  gain  thereby.  We  are  not 
sure  whether  electric  body  belts  and  shocking  coils  have 
been  brought  to  the  relief  of  the  Chinaman.  The  time  may 
come — who  knows  ? — when  some  of  these  artistic  metal- 
filament  lamp  posters,  upon  which  our  firms  spend  eo  much 
ingenuity  and  striking  colour,  may,  with  Chinese  inscriptions, 
adorn  the  streets  of  Chinese  cities,  and  by  energetic  work  in 
an  unlimited  field  sweep  out  such  cobwebby  at  d antiquated 
household  illuminating  devices  as  are  now  in  fashion,  and 
bring  in  a new  era  for  the  lamp-maker  at  home  and  the 
British-equipped  (?)  central  station. 

Another  American  Consul  reports 


Recognising  a Need  and  upon  the  methods  adopted  by  an 
Meeting  it  Early.  American  gramaphone  firm  in  catering 
for  Chinese  trade  and  pandering  to 
the  peoples’  eccentricities.  An  energetic  and  experienced 
representative  went  out  in  the  summer  of  1907,  after  the 
agency  for  his  goods  had  been  excellently  worked  by  one  of 
the  largest  musical  goods  houses  in  China.  He  co-operated 
with  this  firm  in  enlarging  the  field  of  operations  and  they  now 
have  agencies  in  almost  every  treaty  port  in  China.  “ The 
head  agency  at  Shanghai  has  eight  or  ten  Chinese  salesmen 
continually  in  the  field,  and  every  detail  of  the  trade  is  being 
carefully  watched.  For  instance,  it  was  found  that  the 
black  horn,  which  was  suitable  for  the  home  trade,  did  not 
appeal  to  the  Chinese  eye.  The  company  have  now  placed 
bright  red  and  yellow  horns  on  their  machines,  and  they  are 


very  popular.” 

Here  again  we  are  not  actually  on  electrical  ground,  but 
we  see  how  thoroughly  other  exporting  countries  are  getting 
close  into  tonch  with  Eome  of  the  needs  or  fancies  of  the 
people.  With  electrical  goods  the  case  may  be  different,  and 
consequently  will  call  for  a variation  of  the  treatment.  We 
may  not  yet  find  it  worth  while  to  go  and  sell  switches  and 
lamps  and  electric  fans  and  so  on  to  the  millions  in  China, 
— either  with  or  without  an  agreement  with  the  Contractors’ 
Association — seeing  that  they  have  not  the  electric  supply  at 
their  doors ; but  there  are  such  things  as  isolated  electric 
lighting  plants,  petrol-electric  sets  perhaps,  and  equipments 
and  other  such  lines,  that  the  better  classes  of  Chinese  might 
now  be  induced  to  “ cotton  on  to  ” if  we  were  to  lay  out  the 
proper  organisation  to  reach  them.  Perhaps  we  are  looking 
a little  too  far  ahead,  bnt  it  is  no  good  overlooking  possi- 
bilities altogether  because  we  have  not  yet  got  evidence 
that  the  demand  is  being  catered  for. 

Let  ns  see  how  a Continental 
How  a German  electrical  firm  have  succeeded  in  their 
Electrical  Company  efforts  to  become  known  in  China. 

Succeeded.  An  American  Consul  (W.  T.  Oracey, 
of  Tsingtau),  in  reporting  on  electric 
light  plants  in  cities  there,  states  that  a certain 
German  firm  had  considerable  success  during  a few 
months  early  this  year  in  securing  contracts.  This 
firm,  whoee  headquarters  are  in  Berlin,  has  a branch 
house  in  Shanghai,  and  others  in  Tsingtau,  Hankow, 
Tientsin  and  the  other  large  ports  of  the  Far  East.  A full 
supply  of  electric  lighting  supplies,  sample  plants,  &c.,  is 
kept  at  each  branch  house,  so  that  intending  purchasers  are 


able  to  see  the  entire  plant  in  working  condition.  “This 
undoubtedly,”  he  says,  “ is  the  best  way  to  secure  orders  for 
this  class  of  goods,  and  the  success  of  the  method  of  pushing 
trade  by  personal  representatives  and  goods  on  the  spot  is 
shown  by  this  company’s  recent  success.” 

'lie light  plant  installed  in  Kirin  recently  was  put 
up  and  successfully  started  by  this  German  firm.  The  plant 
consists  of  two  boilers  by  Borsig,  supplying  steam  at  150  lb. 
pressure  to  two  high-speed  compound  engines  built  by 
W.  H.  Allen  & Sons,  Bedford.  The  engines  are  coupled 
direct  to  165-kw.  alternators  supplying  three-phase  current 
at  5,000  volts  with  a periodicity  of  50,  which  is  transformed 
•down  to  220  volts  for  consumers,  the  alternators  having 
been  manufactured  by  the  German  firm  mentioned. 

In  February  the  same  company  also  inaugurated  the 
electric  light  in  Soochow,  a city  of  40,000  inhabitants,  and 
this  station  is  now  regularly  supplying  current  to  consumers. 
In  this  plant  there  are  three  Krupp  Lancashire  boilers,  two 
open-type  Schickau  engines  running  at  a speed  of  250  revo- 
lutions, arranged  with  a jet  condenser  and  air  pump  worked 
from  the  low-pressure  crosshead.  The  engines  are  coupled 
direct  to  German  175-kw.  alternators,  generating  three- 
phase  current  at  2,200  volts,  the  area  of  distribution  being 
less  than  in  Kirin.  Current  is  transformed  down  for  con- 
sumers to  220  volts.  The  number  of  lamps  being  connected 
is  increasing  daily.  The  same  German  company  has  also 
secured  the  contract  for  lighting  Mukden,  Manchuria,  a city 
of  180,000  people,  and  the  initial  installation  will  consist  of 
one  250-b.h  r.  Beiliss  engine  and  one  350-kw.  dynamo. 

American  banking  authorities  are 
Future  Power  of  greatly  impressed  with  the  opportunity 

American  Finance.  that  exists  for  industrial  growth  and 
expansion  in  China,  and  they  are,  by 
the  establishment  of  the  American  Bank  in  Peking, 
endeavouring  to  show  that  the  financial  strength  and 
power  of  the  United  States  is  such  as  to  render  it 
unnecessary  to  look  to  Europe  for  capital  as  they  have 
done  up  to  the  present.  Mr.  Willard  D.  Straight,  the 
representative  of  the  Bank  named,  when  in  this  country 
recently,  spoke  enthusiastically  of  the  United  States  becoming 
regarded  as  a World  Power  in  financial  and  other  matters  in 
the  Far  East  in  railway  work,  coal  and  copper  mine  develop- 
ment, the'  creation  of  a mercantile  marine,  and  so  on.  In 
efforts  of  this  nature  the  Government  authorities  in 
Washington  are  lending  valuable  co-operation.  . An 
American  Consul,  in  discussing  the  ability  of  the  British 
and  Chinese  Corporation  to  handle  in  an  intelligent 
way  commercial  matters  of  any  magnitude,  and  its 
influence  on  future  railroad  construction,  remarked  : 
“ British  capitalists,  manufacturers  and  commercial  houses 
realise  that  the  business  of  the  future  in  China  can  best  be 
secured  by  present  < fforts  and  that  such  efforts  should  be 
made  here,  not  with  a view  to  immediate  profits  so  much  as 
with  a view  to  securing  a foothold  for  the  future..  American 
manufacturers  will  work  at  a disadvantage  in  their  efforts  to 
meet  competition  in  the  China  trade  until  American  money 
invested  in  Chinese  enterprises,  and  American  representatives 
promoting  American  interests,  bear  a more  equal  ratio  to  the 
English  and  German  capital  and  agents  engaged  in  the 
trade  of  China.”  . 

It  is  interesting  to  read  such  views  by  our  trans- Atlantic 
friends  regarding  the  strength  of  the  British  position,  but 
comforting  as  it  may  be,  it  has  to  be  recognised  that  in  the 
future  we  have  got  to  meet  a keener  competition  than  has 
been  experienced  so  far,  and  weak  places  in  the  armour,  such 
as  aie  pointed  out  on  another  page  by  our  special  contributor, 
call  urgently  for  our  attention. 

For  many  years  to  come,  no  doubt, 

Railroad  Possibilities,  the  great  bulk  of  the  engineering 
operations  in  China  will  be  connected 
with  railroad  construction  and  equipment,  and  American 
firms  interested  in  these  lines  are  being  urged  to  see  to  it 
that  American  goods  are  represented  by  American  agents. 
The  Chinese  are  themselves  making  progress  in  the  manu- 
facture of  railway  materials,  rolling-stock,  &c. ; indeed,  for 
some  years  past  rails  have  been  supplied  by  the  rolling  mills 
at  Han-yang,  and  the  T’ongshan  shops  are  building  passenger 
and  freight  cars  and  other  supplies.  Railways  are  contem- 
plated throughout  all  parts  of  the  empire,  connecting  the 
interior  with  the  ports.  Chinese  merchants  subscribed  the 
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capital  for  134  miles  of  line  from  Honan  Fu  to  Tung  Kuan 
at  a cost  of  £1,300,000,  and  the  work  is  to  occupy  three 
years.  This  line  will  eventually  proceed  to  Hsian  Fu  with 
its  population  of  1,000,000,  which  total  extension  of  800 
miles  will  still  leave  the  terminus  less  than  halfway  from 
Tientsin  to  the  western  frontier  of  the  empire.  Some  idea 
of  the  nature  of  the  work  involved  may  be  gained  from  the 
fact  that  the  principal  of  three  mountain  chains  en  route 
reaches  a height  of  20,000  ft.,  and  is  covered  with  vast 
glaciers.  The  cart  road  from  Hsian  to  Lanchau  is  said  to 
cross  the  range  at  an  elevation  of  10,000  ft.  The  Ministry 
of  Posts  and  Communications  recently  memorialised  the 
Chinese  throne,  proposing  great  railway  extensions  in  the 
north-west  section,  urging  that  they  should  be  pushed  and 
planned  for  with  all  energy,  and  the  memorial  has  been 
approved  of  by  the  Government,  which  apparently  is  fully 
alive  to  the  enormous  importance  of  establishing  communi- 
cation. The  American  Minister  at  Peking  states  that,  besides 
four  or  five  Government  schoolsnow  teaching  railway  engineer- 
ing, another  is  to  be  established  at  Tientsin.  “ A rail-making 
plant  is  to  be  erected  at  T’ai-Yuan-Fu,  and  every  depart- 
ment and  district  touching  the  north-west  railway  is 
directed  to  plant  30,000  elm  trees,  in  order  to  provide  ties 
for  the  future.” 

There  is  little  doubt  that  the  Chinese  will  not  be 
dependent  upon  the  “ foreigner  ” any  longer  than  he  can 
help.  Even  British  and  American  missionaries  report  that 
no  sooner  have  they  succeeded  in  establishing  a church  than 
the  Chinese,  though  grateful  enough  for  their  pioneering 
and  Western  education  facilities,  are  anxious  to  be  left  to 
their  own  resources  and  to  manage  their  own  affairs.  This 
characteristic  will,  beyond  shadow  of  a doubt,  develop,  as 
time  goes  on,  in  other  matters,  but  we  hope  that  there  may 
be  many  years  in  which  to  do  a profitable  electrical  trade 
before  the  foreigner  can  be  dispensed  with  in  this  department. 
Chinese  students  study  electrical  and  other  engineering  sub- 
jects in  American  colleges,  and  study  American  electrical 
text-books.  They  occasionally  come  to  colleges  in  this 
country  and  study  our  text-books.  The  extent  to  which 
they  do  this  kind  of  thing  may  go  far  to  affect  the  kind 
of  electrical  system  and  material  employed  in  China.  The 
point  is  one  to  brood  over. 

We  might  indulge  in  all  sorts  of  romancing  concerning 
the  multitudinous  other  developments  that  follow  “ in  the 
train  ” of  the  railway,  but  it  is  a little  too  superficial  for  us 
to  enter  into  a story  of  what  has  happened  here  and  in 
every  other  country  since  the  railway  opened  up  communi- 
cation and  made  a thousand  and  one  kinds  of  development 
possible  that  were  not  dreamt  of  before.  No  doubt,  with 
local  variations,  history  will  repeat  itself  in  China. 

A comparison  of  American  business 

American  Weaknesses  methods  in  China  with  those  of 

in  the  Chinese  Field.  European  parties  is  made  by  American 
Consul  Williams  of  Chefoo.  He  says 
that  a great  weakness  in  American  trade  methods  is  the 
custom  of  placing  the  business  of  a large  cumber  of  trade 
agencies  in  the  hands  of  one  firm  handling  everything  from 
seeds  to  locomotives,  the  business  being  carried  on  in  one  or 
two  small  rooms.  “ American  manufacturers  should  under- 
stand that  China  has  passed  the  pioneer  stage  of  doing 
business  in  the  old-time  country  grocery  style.  American 
firms  have  combined  on  a machinery  agency,  and  this  com- 
bination ought  to  be  not  only  instrumental  in  giving  new 
life  in  this  line  of  products,  but  it  may  be  the  possible 
solution  of  the  best  method  of  selling  other  American 
products  in  China.  In  this  connection  the  suggestion  is 
offered  that  while,  as  a rule,  merchants  should  be  willing  to 
receive  suggestions  from  a foreign  agent,  it  is  alwiijs  best 
that  the  agent  Bhould  be  a man  of  tact  and  patience,  who 
knows  how  to  put  himself  behind  rather  than  in  front  in  all 
h is  dealings  with  Chinese  traders.” 

Another  Consul  (in  Nagasaki,. Japan)  reprimands  American 
exporters  to  the  Far  East  for  the  injury  that  they  are  doing 
to  that  trade  by  bad  packing  and  lack  of  courtesy.  A case 
is  cited  of  a consignment  of  articles  which  arrived  in 
damaged  condition  owing  to  their  being  badly  packed  The 
local  business  house  complained,  and  for  their  pains  received 
a rather  curt  letter,  saying  that  the  exporting  firm  “ believed 
its  men  knew  how  to  pack  goods.”  Other  consignments 
continued  to  arrive  in  the  same  condition,  until  ultimately 


the  orders  were  transferred  to  a foreign  house  which  was 
prepared  to  guarantee  the  condition  of  shipments.  It  is 
fair  to  say  that  some  Chinese  business  has  been  transferred 
to  London  for  the  same  reason.  This  Consul  quotes  an 
article  from  a Far  Eastern  paper,  in  which  the  following 
comments  appeared  : — 

The  complaint  as  to  packing  is  very  general  against  American 
firms,  as  is  the  one  that  they  show  little  or  no  interest  as  to  local 
demands  and  local  requirements  in  foreign  markets.  As  is  a well- 
known  fact,  there  are  varying  conditions  in  all  foreign  markets, 
fixed  by  the  consumer,  and  experience  is  showing  that  the  man 
who  meets  those  conditions  to  a greater  extent  than  his  competitors, 
gets  the  business.  American  manufacturers  have  as  a rule  shown 
a fine  contempt  for  this  condition,  and  in  many  places  they  have, 
for  no  other  reason,  been  nosed  out  of  the  business.  These  are 
among  the  reasons  that  make  us  welcome  the  forthcoming  visit  to 
the  Orient  of  a large  party  of  American  business  men.  They  have 
much  to  learn  about  trade  conditions  in  the  Orient,  and  the  best 
way  to  do  it  is  to  go  over  the  ground  personally. 

Some  idea  of  the  transport  difficulties  that  may  have  to 
be  met  with  in  certain  parts  of  the  great  Chinese  “ con- 
tinent,” owing  to  the  comparative  absence  of  railway  com- 
munication, may  be  conjured  up  by  remembering  that  all 
materials  for  the  800-ft.  bridge  over  the  Yellow  River  at 
Lanchowfu,  Province  of  Kansu,  which  is  nearing  completion, 
had  to  be  conveyed  nearly  1,000  miles  in  carts. 

Yet  another  Consul  has  been  driving 

From  the  Errors  of  it  home  to  the  American  about  his 

Others  let  us  Profit  ! remissness  in  the  Far  East.  Really, 
if  we  read  much  more,  our  trans- 
Atlantic  cousins  will  fall  from  grace  in  our  estimation  of 
them  as  exporters.  A commercial  traveller  who  has  spent 
20  years  selling  American  goods  in  China,  the  Straits  Settle- 
ments, Burma  and  India,  after  comparing  the  immediate 
possibilities  in  China  and  India  to  the  advantage  of  the 
latter,  said  that  the  main  trouble  in  the  way  of  American- 
made  goods  was  the  manufacturers  themselves.  They  did 
not  take  a personal  interest  in  finding  Out  what  was  required, 
nor  did  they  look  carefully  after  filling  orders  and  packing 
the  goods. 

In  other  words,  the  American  manufacturer  has  had  too  much  to 
do  at  home  to  pay  much  attention  to  the  details  and  requirements 
of  the  Far  Eastern  and  Oriental  trade.  The  result  has  been  that 
goods  hare  been  sent  to  China  and  India  that  ought  never  to  have 
been  sent,  and  packed  in  a way  to  discredit  the  American  exporter 
and  to  make  it  impossible  in  many  cases  to  get  a second  order. 
Add  to  this  the  uncertainty  of  delivery,  and  a rather  discouraging 
situation  is  presented.  He  thought  that  the  United  States  should 
have  a line  of  steamships,  run  on  a regular  schedule,  to  India  and 
to  points  in  China,  say  once  in  two  months.  This  would  ensure 
certainty  of  delivery,  and  at  the  same  time  accustom  the  eastern 
peoples  to  the  American  flag,  and  keep  before  them  the  oppor- 
tunities of  trade  with  the  United  States. 

He  also  thought  that  an  exposition  warehouse  in  the  large  port 
cities  of  India  would  be  excellent  for  the  display  of  American  goods 
suited  to  the  requirements  of  the  country,  to  be  in  charge  of  a 
capable  and  trustworthy  man  with  the  necessary  assistants  to 
“ talk  ” the  goods  and  to  take  orders.  In  connection  with  this 
continuous  exposition  would  be  an  advertising  bureau,  which  could 
keep  before  merchants  and  others  the  American  goods  on  display 
and  the  advantages  ofiered  to  would-be  buyers.  This  plan  is  npt 
new.  In  fact,  much  said  by  this  experiened  commercial  salesman 
has  been  repeatedly  set  forth  in  reports,  not  only  from  this  Con- 
sulate but  from  others.  It  all  goes  to  emphasise  the  need  of 
adopting  suggestions  that  proceed  from  the  experience  of  persons 
who  have  occupied  this  field  for  years  and  know  what  they  are 
talking  about. 

The  American  Consul  at  Amoy  has, 

What  an  American  with  commendable  enterprise,  prepared 

Consul  is  Doing  to  Help,  a printed  catalogue  of  American  trade 
catalogues,  business  directories  and 
trade  journals  received  at  that  Consulate  in  China.  He  has 
sent  a copy  of  this  index  catalogue  to  each  importing  firm 
in  that  district,  together  with  the  following  letter,  which  we 
print,  to  support  the  views  expressed  on  another  page 
concerning  the  insufficiency  of  the  present  British  Consular 
trade  representation  in  China.  With  American  Consuls  so 
active  in  trade  matters  in  all  parts  of  the  Empire,  there  is  a 
pressing  demand  for  some  more  far-reaching  British  trade 
agent  service  such  as  our  contributor  advocates. 

I beg  to  inform  you  that  all  trade  catalogues,  business  directories 
and  trade  journals  received  at  this  Consulate  from  American 
manufacturers  and  dealers  are  properly  catalogued  and  placed  in 
the  commercial  library  of  this  office.  I take  the  liberty  to  send 
you  enclosed  herewith  a complete  catalogue  of  all  trade  publications 
at  present  on  file  in  this  library,  and  cordially  to  invite  you  to  call 
at  any  time  during  the  offico  hours  of  this  Consulate  to  consult  any 
of  the  publications  therein  enumerated,  I shall  be  pleased  indeed 
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to  be  of  any  possible  assistance  to  yon  in  placing  yon  in  touch  with 
American  manufacturers  and  dealers,  and  respectfully  request  that 
when  such  assistance  is  desired  yon  favour  me  by  availing  yourself 
of  my  services. 

This  Amoy  Consul  (Julean  Arnold)  has  set  aside  a certain 
space  in  the  Consulate  for  the  library  of  American  trade 
publications,  and  has  provided  tables  and  writing  materials 
for  the  use  of  those  who  wish  to  consult  the  library. 

Early  in  the  present  year  a case 
Traders  should  was  before  the  Mixed  Court  in 

Protect  Themselves.  Shanghai  in  which  a Chinese  shop- 

keeper was  fined  for  selling  a Euro- 
pean imitation  of  an  American  article  which  had  been  sold 
in  China  for  20  years.  The  European  article  was  of  inferior 
quality,  and  bore  the  trade  mark  and  boxing  of  exact 
pattern  and  size,  with  one  or  two  minor  changes,  so  that  it 
was  possible  only  after  minute  examination  to  discover  the 
difference.  The  Chinese  who  was  fined  for  handling  the 
goods  had  to  give  security  that  he  would  not  sell  the  bogus 
brand  in  future,  and  all  the  articles  in  his  possession  were 
confiscated  by  the  police.  An  American  Consul,  in  report- 
ing the  matter  for  the  benefit  of  traders  at  home,  mentioned 
it  as  an  illustration  of  the  necessity  of  having  trade  marks 
lawfully  registered  in  all  the  principal  countries  in  the  Far 
East.  “The  Court  had,  of  course,  no  jurisdiction  over  the 
European  company  which  manufactured  the  imitation,  but 
if  the  American  merchant  had  had  his  trade-mark  registered 
abroad,  he  could,  no  doubt,  secure  full  satisfaction  for  the 
infringement,  and  in  all  probability  the  foreign  manufacturer 
would  not  have  attempted  to  use  the  trade-mark  in  this 
fraudulent  manner.”  The  interest  in  this  case  is  not  by  any 
means  limited  to  America,  and  British  firms  anxious  to 
secure  such  protection  as  the  Courts  in  China  are  able  to 
afford  will  profit  from  the  incident  and  its  lesson. 

The  manager  of  a leading  American 

Some  Present-day  steel  company  returned  to  the  States 
Development.  last  month  from  a 18  months’  trip 
round  the  world.  The  Wall  Street 
Journal  published  a most  interesting  interview  with  him, 
and  in  the  article  more  space  was  devoted  to  China  and  its 
wonderful  possibilities  than  to  all  other  parts  that  he  had 
visited.  The  Hanyang  Iron  and  Steel  Works  at  Hankow 
have  been  manufacturing  steel  since  1894,  and  they  have  a 
well-equipped  works — parts  are  now  undergoing  remodelling 
— producing  high-quality  steel,  and  employing  20,000 
people.  Common  able-bodied  labourers  receive  about  7 cents 
per  day,  and  women  about  5 cents  per  day  ; boiler-makers 
earn  $7’50  to  $10  per  month.  As  was  pointed  out  in  the 
interview,  “ such  prices  as  these  for  skilled  labour,  and 
a maximum  of  about  45  cents  a week  for  common  labourers 
at  the  mines,  place  the  production  of  steel  out  of  competition 
with  a like  product  in  the  States,  and  it  is  only  a question  of 
time  when  China  will  be  a large  producer  of  iron  and  steel.” 
This  cheap-labour  question  is  likely  to  be  a deciding  factor  in 
handling  foreign  competition  in  other  departments  of  industry 
too — the  “ Heathen  Chinee  ” has  a long  way  to  go  in  Western 
Civilization  before  he  will  arrive  at  our  Trade  Union  rates 
of  wages ! The  Yangtse  engineering  works  now  about 
completing  at  Hankow  commence  with  1,000  men  and  they 
will  build  engines,  boilers,  ships  and  general  machinery. 
But  these  new  works  that  have  sprung  up  are  only  a small 
beginning.  Electrical  installations  will  be  needed  for  the 
equipment  on  modem  lines  of  the  innumerable  works  and 
undertakings  that  will  be  started  in  the  next  decade  or  two, 
and  British  electrical  prestige  in  that  market  must  not  be  allowed 
to  suffer.  Americans  claim  that  they  are  so  much  nearer  to  tho 
Orient  that  their  goods  can  arrive  there  within  three  weeks, 
and  they  urge  manufacturers  and  merchants  in  the  States  to 
take  advantage  of  a splendid  opportunity  to  get  into  the 
field  early,  as  “ it  will  be  much  more  difficult  to  get  trade 
after  others  have  thoroughly  established  themselves,  and  the 
British,  French  and  Germans  are  not  slow  to  take  advantage 
of  such  conditions.”  All  such  information  as  this  is  worthy 
of  stndy  by  the  Britisher — not  to  influence  him  to  keep 
“hands  off,”  because  he  may  imagine  that  others  are  so 
favourably  placed  that  he  does  not  stand  a chance,  but  to 
guide  him  as  to  the  importance  of  a policy  of  immediate 
aggression. 

It  may  be  thought  that  we  have  gone  rather  more  fully 
into  the  trade  prospects  in  China  than  the  immediate  elec- 


trical requirements,  as  at  present  understood,  justify.  It  is 
our  belief,  however,  after  what  we  have  heard  from  the  lips 
of  visitors  to  the  Electrical  Review  offices,  and  from  what 
we  have  read  on  the  matter,  that  those  interested  in  British 
electrical  trade  abroad  should  look  closely  into  the  case  of 
China,  aDd  we  hope  that  some  of  them,  at  any  rate,  will  in 
some  way  or  other  profit  from  what  we  have  written. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


GERMANY  (concluded). 


Marks  per 
100  kg. 


Insulating  coils,  bells,  and  buttons,  bobbins,  keys, 
switches,  and  similar  parts  of  electrical  fittings,  of 
earthenware,  porcelain,  or  glass,  not  combined  with 
other  materials,  and  not  admitted  as  “parts  of 
electro-technical  appliances  imported  in  sections  ” : 

White 

Coloured  

Insulating  appliances  (bobbins,  safety  boxes,  tubes, 
disks,  rings,  and  the  like)  of  asbestos,  asbeBtos  paste, 
mica  or  micanite,  for  electro-technical  purposes  ... 
Arc  lamps  

Complete  caseB  for  arc  lampB  in  combination  with  glass 
globes  covered  with  network  or  not ; reflectors, 

search-lights  ...  • 

Electric  incandescent  lamps 
Vehicles  intended  to  run  on  rails : 

In  combination  with  motive  machinery,  except  steam 
locomotives 

Without  motive  machinery  : 

Passenger  carriages  without  leather  work  or 

upholstery  ...  

Passenger  carriages  with  leather  work  or  upholstery ; 
tramcars  for  passengers ; cars  of  all  kinds  for 
mono-rails  ...  


10 

20 

15 

40 

20 

.80 

10 

750 

12 


In  addition  to  the  ordinary  tariff  rates  quoted  above,  a new  law 
of  July  15th,  1909,  imposes,  aB  from  October  1st,  1909,  an  internal 
tax  on  certain  lamps  and  materials  for  lighting  purposes  (so  far  as 
they  are  destined  for  use  in  Germany)  at  the  rates  Bhown  in  the 
subjoined  statement.  These  duties  are  applicable  both  to  German 
made  and  to  imported  goods,  and,  as  regards  the  latter,  are  leviable 
in  addition  to  the  import  duty : — 


A.  Electric  incandescent  lamps  and  burners  therefor : 

(a)  Carbon-filament  lamps — 

Up  to  15  watts 
Over  15  up  to  25  watts 
ii  25  ,,  60  ,,  ... 

„ 60  „ 100  „ 

„ 100  „ 200  „ 

And  for  each  100  watts  in  exeess  of  200 

(b)  Metal-filament  lamps,  Nernst  lamp  burners  and 
other  incandescent  lamps — 

Up  to  15  watts  ...  

Over  15  up  to  25  watts 
„ 25  „ 60  „ 

„ 60  „ 100  „ 

„ 100  „ 200  • 

And  for  each  100  watts  in  excess  of  200 

B.  Mantles  for  incandescent  gas  and  similar  lamps 

C.  Carbons  ( Brennslifte ) for  electric  arc  lamps— 

(1)  Of  pure  carbon  

(2)  Of  carbon  combined  with  other  materials  (mil 
Leuchtzusatzen)  and  all  other  carbons 

D.  Burners  for  mercury-vapour  and  similar  lamps — 

Up  to  100  watts 

Over  100  watts,  for  each  100  watts  in  excess  ... 


Rate  of 
internal  tax. 
Pfennig, 
Each. 

..  5 

..  10 
..  20 
..  30 

..  50 

..  25 


10 

20 

40 

60 

100 

40 

10 

Per  kg. 
60 

100 

Each. 

100 

100 


The  tax  is  to  be  paid  by  the  producer  of  the  articles  by  affixing 
tax  stamps  to  the  packages  before  the  completely  packed  articles 
are  removed  from  the  factory,  &c.,  where  they  are  made.  In  the 
case  of  imported  articles,  the  tax  is  to  be  paid  by  the  importer  at 
the  time  of  clearance  through  the  Customs  house. 

Articles  and  materials  for  lighting  which  are  liable  to  taxation 
under  the  present  law  may  not  be  removed  from  the  place  of 
manufacture  in  Germany  or  imported  into  Germany  from  foreign 
countries,  otherwise  than  in  completely  closed  packages  which 
cannot  be  opened  without  leaving  recognisable  traces.  The  kind 
of  packing  and  the  permissible  size  of  each  package  is  to  be 
prescribed  by  the  Bundesrat.  Particulars  of  the  contents  are  to  be 
marked  on  each  package — i.e.,  in  the  case  of  electric  incandescent 
lamps,  burners  therefor,  and  mercury-vapour  and  similar  lamps, 
the  number  and  watt- consumption  ; in  the  case  of  mantles,  the 
number  ; and  in  the  case  of  carbons  for  arc  lamps,  the  net  weight. 
In  addition,  each  package  must  bear  an  indication  of  the  tariff 
class  under  which  it  is  liable  to  duty,  and  the  designation  of  tho 
contents  (trade  mark). 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


Magneto-Electric  Ignition  Devices  for  Internal-Combustion  and  like 
Engines.  R.  Wattles.  28,843.  December  29th. 

Process  for  Manufacturing  Flat  Incandescent  Filaments  for  Metallic- 
Filament  Electric  Lamps.  W.  Schaffer.  28,554.  December  81et.  (Dale 
applied  for  under  International  Convention,  January  2nd,  1908.) 


19,826.  “ Improvements  in  electric  switches.”  Einar  Lundsteen  und 
Aktieselskabet  International  Elektrisk  Trappeautomat.  August  80th. 
(Complete.) 

19,834.  “ Improvements  in  or  connected  with  telegraph  or  telephone  insu- 
lators and  the  like.”  H.  Lavy.  August  30th. 

19,914.  “ Improvements  in  or  connected  with  eleotrio  batteries.”  G.  Fuller. 
August  31st.  (Complete.) 

19,974.  “ Improvements  in  controllers  for  electric  motors.”  G.  E.  Edwards 
and  H.  Rogers.  September  1st. 

20.003.  “Improvements  in  adjustable  transformers  for  polyphase  electric 
alternating  currents.”  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens 
Schuckertwerke  G.m.b.H.,  Germany.)  September  1st.  (Complete.) 

20.004.  “ Improvements  in  the  driving  arrangements  of  looms.”  Siemens 
Bros.  Dynamo  Works,  Ltd,  (Siemens  Schuckertwerke,  G.m.b.H.,  Germany.) 
September  1st.  (Complete.) 

20,005  “ Improvements  in  the  regulation  of  alternating  current  commutator 
dynamo-electric  machines.”  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens 
Schuckertwerke  G.m.b.H.,  Germany.)  September  1st.  (Complete.) 

20,008.  "Improvements  in  conduits  for  electric  light, telephone  and  tele- 
graph cables  or  conductors  and  the  like.”  A.  Watkins.  September  1st. 

20,010.  “ Improvements  in  the  manufacture  of  filaments  for  incandescence 
electric  lamps.”  G.  T.  B.  Cobeet  r,  R.  de  Fazi  and  F.  Grill-Claussen. 
September  1st. 

20,035.  “ Improvements  in  and  relating  to  electrioal  connectors."  B.  F. 

Sobotka.  September  1st. 

20.056.  “ Improvements  in  or  relating  to  regulators  for  storage  batteries.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
September  1st.  (Complete.) 

20.057.  Improvements  in  apparatus  for  electro-plating.”  S.  O.  Cowper- 
Coles.  September  1st. 

20.105.  “Improvements  in  : filling  electric  joint  boxes."  C.  J.  Beaver  and 
E.  A.  Claremont.  September  2nd. 

20.106.  “Improvements  in  electric  joints."  C.J.  Beaver  and  E.  A.  Claremont. 
September  2nd. 

20,115.  “ Improvements  in  and  connected  with  current  collectors  for  electric 
traotion  syBtems.”  S.  P.  (Suchostawer  Patents)  Syndicate,  Ltd,,  and  H.  M. 
Sayers.  September  2nd.  (Complete.) 

20,129.  “ Improvements  in  and  means  for  the  production  of  long  continuous 
electric  arcs.”  J.  Y.  Johnson.  (Badische  Anilin  and  Soda  Fabric,  Germany.) 
September  2nd. 

20,175.  “ Improvements  in  and  connected  with  the  control  of  series-wound 
dynamo-electric  machines.”  J.  G.  P.  Thomas.  September  3rd. 

20,192.  “ Improvements  in  processes  and  apparatus  for  the  electrolytio  pro- 
duction of  salt  solutions.”  T.  Girtin.  September  3rd.  (Complete.) 

20,211.  “ Improvements  relating  to  telephone  transmitters.”  E.  A.  Graham. 
September  3rd.  (Complete.) 

20,218.  “ Improvements  in  electro-magnetic  switch  mechanism."  Otis 
Elevator  Co.,  Ltd.  (Otis  Elevator  Co.,  United  States.)  September  3rd. 

20.229.  “ Improvements  in  transmitting  apparatus  for  wireless  telegraphy.” 
G.  Marconi  and  Marconi’s  Wireless  Telegraph  Co.,  Ltd.  September  3rd. 

20.230.  “ Improvements  in  wireless  telegraph  transmitters  and  receivers.” 
G.  Marconi  and  Marconi’s  Wireless  Telegraph  Co.,  Ltd.  September  3rd. 

20,241.  “ Improvements  in  electrical  ignition  mechanism  for  internal  com- 
bustion  engines.”  A.  Giraud.  (Date  applied  for  under  Sec.  91  of  the  Aot, 
September  3rd,  19Q8,  being  date  of  application  in  France.)  September  3rd. 
(Complete.) 

20,246.  " Improvements  in  and  relating  to  the  control  of  electric  motors.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
September  3rd.  (Complete.) 

20,272.  “ Azimuth  and  steering  rings  for  reduced  diameter  card,  magnetic  or 
ships’  compasses.”  H.  Brown.  September  4th. 

20,286.  “ Elastic  electromagnet  power-transmitting  devioe,  particularly  for 
use  with  automobiles,  locomotives  and  the  like.”  W.  Dmitriew.  September 
4th.  (Complete.) 

20,311.  “ Improvements  in  arc  lamps.”  A.  G.  Bloxman.  (Gebruder  Siemens 
and  Co.,  Germany.)  September  4th.  (Complete,) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  822,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford ; price,  post  free,  9d.  (in  stamps). 


1908. 

Electrolytic  Meters.  W.  B.  Thorpe.  865,  January  14th,  (Post  dated  July 
14th,  1908.) 

Electrolytic  Galvanic  Procebs.  C.  Bianco.  15,031.  July  15tli. 

Electric  Conductors.  It.  K,  Gray.  17,283.  August  17th. 

Electrical  Switches.  II.  W.  Cox.  17,315.  August  18th. 

Composition  Applicable  for  Use  in  Electrical  Resistances,  Fireproof 
Bodies,  and  Constructional  Work.  W.  A.  Phillips  and  F.  It.  Bacon. 
17,340.  August  18th. 

Apparatus  for  Wireless  Telkoraphy.  G.  Marconi  and  Marconi’s  Wireless 
Telegraph  Co.  17,505.  August  20th. 

Electric  Heatino  Apparatus.  It.  G.  Phcysey.  17,687.  August  22nd. 

Electroliers.  R.  8.  Woods.  19,188.  September  12th. 

Electrodeposition  of  Metals.  J.  J.  N.  Brachmann.  28,198.  October  80th. 

Winding  and  Disposing  of  the  Secondary  Circuits  of  Induction  Coils  Used 
with  Telephone  Apparatus.  R.  R.  Harper.  23,739.  November  6th. 

Electrodes  for  Use  in  Electrolysis.  C.  C.  Connor,  J.  W.  Stubbs  and 
Electrolytic  Alkali  Co.  23,980.  November  9th. 

Process  op  Electroplating  Articles  of  Electrically  Non-conductive 
Material.  A.  Gcrblng.  24,139.  November  16th. 

Electric  Batteries.  H.  dc  Martin.  26,285,  December  4th.  (Post-dated 
August  17th,  1908.) 

Telephone  Instruments.  D.  B.  Clarke.  26,816.  December  6th. 

Electric  Ignition  Apparatus  for  Internal-Combustion  Enoines.  A.  W.  Bird 
and  Thomson  Bennett,  Ltd,  j!6,894.  December  lltb. 


1909. 

Induction  Coils  for  Ignition  and  other  Purposes.  E.  C.  R.  Marks.  (Chicago 
Coil  Co,,  United  States.)  318.  January  6th, 

Lampholders  for  Electric  Incandescent  Lamps.  T.  Birchall.  1,678. 
January  23rd. 

Wireless  Electric  Signalling  Devices  for  Indicating  the  Relative  Positions 
of  Ships.  R.  Degener-Boning.  2,845.  February  4th. 

Storage  Batteries.  C.  H.  Montgomery,  J.  B.  Young,  R.  E.  Hellyer  and 
R.  J.  E.  Baker.  9,692.  April  23rd. 

Signalling  Apparatus  Operated  from  a Distance.  Siemens  Bros.  & Co. 
(Siemens  & Halske  Akt.-Ges.)  14,240.  June  15th. 

Bearings  of  Electricity  Meters.  Siemens  Bros.  Dynamo  Works.  (Siemens 
Schuckertwerke  Ges.)  16,538.  July  15th. 


Electro-Cliemical  Industry  in  Switzerland.— The 

Electro-chemical  industry  of  Switzerland  is  making  marvellous 
progress ; there  are  at  the  present  time  22  works  established  and 
others  under  construction,  whilst  the  power  utilised  is  calculated 
to  be  100,000  h.p.  During  the  last  year  electro-chemical  products 
were  exported  to  the  value  of  £310,000,  and  the  whole  of  the 
requirements  for  home  consumption  were  also  manufactured. 
Nearly  £80,000  worth  of  aluminium  was  exported,  and  the  other 
principal  items  were  the  nitrates  and  artificial  manures  produced 
in  the  electrical  furnaces  which  have  been  built. 

The  Efficiency  of  Illuminating  Agents. — From  a 

report  presented  to  the  German  Imperial  Cabinet  in  reference  to  a 
proposed  tax  on  electrical  energy  and  gas,  the  following  figures  are 
taken,  showing  the  illuminating  value  of  the  different  types  of 
electric  lamps  and  gas  burners. 

In  electric  lamps  one  xw.-hour  produces — 

Candle-hours. 


Ordinary  incandescent ... 

330 

High-efficiency  incandescent  ... 

500 

Nernst  ., 

500 

Osram,  tungsten,  &c.  ...  

...  700  to  1,000 

Arc  lamps,  alternating 

800 

„ „ continuous 

1,000 

„ ,,  flame 

2,000 

Mercury  vapour 

1,600 

„ and  quartz  tube  

For  gas  lighting  one  cubic  metre  gives — 

3,000 

Candle-hours. 

Incandescent  upright  ... 

560 

„ inverted 

1,000 

High-pressure  gas  

1,000 

Electrical  Haulage  at  the  Friedrichsliall  Potash 

Mines. — Some  detailed  information  as  to  the  working  of  these 
mines  is  published  in  E.  1C,  <L-  B.  for  July  24th.  The  haulage  plant 
is  large  enough  to  develop  250  h.p.  on  the  rope,  and  can  lift  75 
tons  per  hour  from  a depth  of  900  metres.  At  present  the  workieg 
depth  is  only  500  metres,  and  the  quantity  dealt  with  is  far  less 
than  the  maximum,  but,  as  the  following  figures  show,  even 
under  these  circumstances  some  very  creditable  results  have  been 
attained: — 


Length  of  test  in  hours  ... 

12 

16 

8 

Average  No.  of  lifts  per  hour 

9'5 

7 

18 

Total  weight  raised  in  tons  

219-8 

211-4 

351-56 

Depth  (metres) 

500 

500 

500 

Average  h.p.  on  the  rope  

34 

24-5 

81-5 

Average  h.p.  as  a percentage  of  full  load 
(250  h.p.)  

136 

9-8 

32  6 

Total  kw. -hours  used 

590 

546 

818 

KW.-hours  for  H.p.-hours  on  rope 

1-45 

1-4 

1-26 

Steam  consumption  per  KW.-hour  (lb.) 

20-5 

207 

20-0 

Steam  consumption  per  H.p.-hour  on  the 
rope  (lb.)  

297 

29 

25 

It  will  be  seen  that  even  with  a load  of  only  about  10  per  cent. 

of  the  maximum  the  consumption  is  as  low  as  29  lb.  of  steam  per 
effective  H.p.-hour,  and  this  is  but  little  more  than  the  consump- 
tion at  one-third  load.  ThiB  point  is  of  special  importance  in 
connection  with  potash  mines  because  of  the  great  variations  in 
output.  Even  when  the  actual  consumption  over  a long  period  is 
considered,  including  the  non-productive  traffic  for  inspection,  &c., 
the  results  are  only  slightly  worse,  as  is  shown  by  the  following 


figures  extending  over  a period  of  a quarter  of  a year : — 

Total  tons  raised 24,149 

Total  working  hours  ...  1,431 

Average  n.p,  on  the  rope  ...  ...  ...  31’2 

Average  h.p.  as  a percentage  of  full  load  (250  h.p.)  ...  12  3 

Total  kw. -hours  used  67,898 

Steam  consumption  per  rope  H.p.-hour  at  207  lb.  per 

Kw.-hour  (lb.) 31'5 
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MUNICIPAL  TRACTION. 


The  Municipal  Tramways  Association,  which  has  just  held 
its  eighth  annual  conference  in  London,  may  fairly  claim 
to  rank  as  the  leading  representative  body  in  the  British 
tramway  world  ; and  Mr.  A.  L.  C.  Fell,  as  its  new  President, 
holding  also  the  important  post  of  chief  officer  of  the  L.C.C. 
Tramways,  necessarily  speaks  with  unimpeachable  authority 
on  questions  relating  to  tramway  problems  of  the  present, 
while  his  views  on  “ Tramway  Problems  of  the  Future  ” — 
the  subject  of  his  presidential  address — cannot  fail  to  be  of 
interest.  That  such  problems  are  both  numerous  and 

weighty  may  be  readily  inferred  from  the  copy  of  the  address 
before  us,  though  a captious  critic  would  perhaps  suggest 
that  the  words  Past  and  Present  should  have  been  included 
in  the  title  as  well  as  Future. 

- The  remarkable  cessation  of  activity  which  descended 
upon  tramway  development  in  the  United  Kingdom  last 
year  calls  for  comment  at  the  outset  of  Mr.  Fell  s address. 
He  regards  it  as  indicating  that  the  rush  of  construction 
is  over,  apparently  for  good ; but  is  it  the  fact  that 
we  have  approached  the  limit  of  the  possibilities  of 
electric  tramway  development  in  this  country  ? When 
we  compare  the  extent  of  our  systems  with  those  of 
the  United  States,  for  instance,  a remarkable  contrast  is 
found.  The  city  of  Boston  alone  has  a network  of  tracks  ( f 
greater  aggregate  length  than  those  of  Glasgow,  Manchester 
and  Liverpool  combined — our  three  largest  systems  outside 
London — yet  the  population  of  Boston  is  only  some  700,000, 
while  that  of  the  three  British  cities  is  about  two  millions. 
What  is  the  reason  of  this  remarkable  difference  ? Is  it 
due  to  the  fact  that  the  average  receipts  per  passenger  in 
Boston — 2 ?,d. — provide  a sufficient  revenue  to  cover  all  out- 
goings with  a good  margin,  while  our  standard  penny  fare — 
to  which  the  average  closely  approximates — being  less  than 
half  the  former,  keeps  the  undertakings  always  within  a 
very  narrow  margin  of  profit  or  loss,  and  with  difficulty 
provides  sufficient  allowance  for  depreciation  and  renewals  ? 
The  average  dividends  on  tramway  investments  have  steadily 
dwindled  during  the  past  five  years  from  4^  to  less  than 
3 per  cent.,  and  the  average  return  on  the  ordinary  capital 
is  under  If.  The  falUnr-off  is  certainly  due  in  part  to  the 
depression  in  trade,  but  we  strongly  suspect  that  it  is  in  no 
small  degree  the  result  also  of  excessive  lowering  of  fares 
or  lengthening  of  stages. 

Mr.  Fell  complains  of  the  burden  of  cost  of  paving  that 
is  laid  upon  the  tramway  authorities,  from  which  their  com- 
petitors are  free.  He  goes  so  far,  in  fact,  as  to  allege  that 
the  ratepayeis  really  give  a subsidy  to  omnibus  companies 
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so  that  they  may  compete  with  the  tramway  undertaking, 
“ which,  if  owned  by  the  municipality,  would  relieve  the 
rates.”  We  are  not  aware  that  the  L.C.C.  tramways,  since 
they  have  been  taken  out  of  the  hands  of  the  companies 
formerly  owning  or  leasing  them,  have  ever  paid  a penny  to 
the  relief  of  the  rates  ; nor  do  we  agree  that  it  is  the 
proper  aim  of  municipal  undertakings  to  do  so.  Apart  from 
this,  however,  we  see  no  reason  why  omnibuses  and  other 
public  carriages  should  be  specially  called  upon  to  contri- 
bute to  the  upkeep  of  the  public  thoroughfares,  while  private 
vehicles  go  free.  The  omnibuses  are  there  because  the  rate- 
payers still  want  them,  and  it  will  hardly  be  maintained  that 
they  are  less  entitled  to  the  use  of  the  roads  than  the  private 
carts  and  lorries,  which  constitute  the  principal  factor  in  the 
congestion  of  our  roads.  Where  the  tramway  traffic  is  very 
heavy,  the  tramway  authority  establishes  a,  practical  monopoly 
of  the  portion  of  the  roadway  which  it  has  to  pave,  and  in- 
tensifies the  wheeled  traffic  upon  the  rest  of  the  thorough- 
fare ; in  such  a case  it  may  be  argued  that  the  tramway 
should  contribute  to  the  cost  of  paving.  But  the  tramcars 
do  not  wear  the  paving,  and  it  is  difficult  to  find  any 
j istification  for  the  imposition  of  the  paving  charges  on 
tramways  where  the  traffic  is  light  or  only  moderately  heavy. 

Mr.  Fell  deplores  the  not  too  friendly  relations  existing 
between  railway  and  tramway  authorities,  and  advocates 
friendly  co-operation  instead  of  antagonistic  competition — 
a suggestion  which  is  likely  to  call  forth  sardonic  comments 
on  the  part  of  the  railway  authorities.  “ Our  motto,”  he 
says,  “ as  far  as  railways  are  concerned,  should  be  co- 
operation not  competition.”  Alas  ! that  we  should  fall  so 
very  far  short  of  our  ideal  ! It  is  significant,  however,  that 
the  President  expressly  excludes  the  London  tube  railways 
from  his  definition  of  railway  companies.  He  recommends 
the  latter  to  devote  their  attention  to  the  long-distance 
suburban  passenger,  and  to  leave  the  local  traffic  to  the 
tramways,  which  on  the  average  give  a journey  of  nearly 
2 miles  for  Id. — too  cheap,  as  we  have  said  before. 

Amongst  other  matters  touched  upon  by  Mr.  Fell  were 
rail-less  trolley  systems,  regarding  the  value  of  which  be 
was  somewhat  dubious  ; the  reports  of  the  Special  Com- 
mittees on  Brakes,  which,  through  their  want  of  co-ordination, 
have  had  no  material  outcome ; the  concessions  secured  by  the 
Income-tax  Sub-Committee  ; the  forthcoming  incorporation 
of  the  Association  ; the  value  of  standardisation,  in  con- 
nection with  which  he  advocated  the  use  of  the  “ seat- 
mile  ” instead  of  car-mile  in  comparisons  ; through  running  ; 
tiailer  cars,  which  Mr.  Fell  approves  of,  and  is  about  to 
adopt  experimentally  ; conditions  of  labour,  which  are 
complicated  in  London  by  the  heavy  drop  of  traffic  during 
the  middle  of  the  day  ; conciliation  boards,  which  have  been 
organised  in  connection  with  the  L.C.C.  undertakings  ; steel- 
tired  wheels,  which  have  been  almost  universally  adopted  since 
Mr.  Fell,  in  1002,  urged  their  use,  in  the  face  of  strong  oppo- 
sition ; and  halfpenny  fares.  Regarding  the  last,  Mr.  Fell 
unreservedly  condemns  the  system  in  connection  with  small 
tramways,  but  considers  halfpenny  fares  justifiable  in  large 
cities,  provided  that  the  stages  are  kept  short. 

In  conclusion,  the  President  predicts  that  20  years  hence 
motor-omnibuses  will  only  be  found  iu  museums  ; all  local 
traffic  will  be  in  the  hands  of  the  tramways,  and  the  railways 
will  deal  only  with  long-distance  traffic ; corrugation  and 
other  present  troubles  may  be  things  of  the  past,  but  a fresh 
crop  of  troubles  will  have  arisen  for  the  Association  to 
overcome. 


Buying  Coal 
for  what  it  is 
Worth. 


The  Ej.ectricae  Review  has  called 
attention  from  time  to  time  to  the  desira- 
bility of  purchasing  steam  coal  by  the 
bth.u.,  and  the  practice  seems  to  be 
growing  both  here  and  in  the  United  States,  although  not 
much  information  on  this  and  on  other  equally  interesting 
subjects  is  made  public  by  our  rather  secretive  engineers. 
The  Electric  Railway  Journal , of  July  3 1st,  contained  a 
long  article  composed  of  the  specification  and  conditions  of 
contract  issued  by  a large  railway. 

Several  of  the  more  important  electric  railways  have 
adopted  this  scientific  method  of  buying  coal,  and  during 
the  present  year  the  United  States  Government  will  buy 
over  half-a-million  tons  on  the  b.th.U.  ba-is.  The  dearer 
coals  from  thick  seams  have  a fairly  constant  heat  value, 
but  the  more  commonly  used  thin-seam  slacks  and  coals 
Lave  no  such  definite  value,  and  it  is  to  level  down  the 
variations  of  these  coals  to  a common  basis  that  heat  value 
specifications  are  drawn. 

The  presence  of  sulphur  in  excess  is  likely  to  cause  heavy 
clinkering,  and  damage  to  the  boiler  plates  or  tubes,  so  the 
United  States  Government  sets  a limit  to  the  sulphur  con- 
tents, and  may  reject  any  delivery  in  which  this  limit  is 
exceeded. 


For  anthracite  this  limit  is  1 per  cent.,  and  for  bituminous 
from  1-5  to  3 per  cent.  Ocher  buyers  prefer  to  exact 
penalties,  which  increase  at  a higher  rate  than  the  increase 
of  sulphur.  On  the  other  hand,  it  is  not  usual  to  offer 
premiums  for  sulphur  contents  below  the  maximum. 

The  percentage  of  ash  is  of  the  utmost  importance  to  the 
buyer,  as  it  affects  directly  the  thermal  efficiency  of  the  coal 
and  boiler.  The  United  States  standard  for  small  anthracite 
is  18  per  cent,  ash,  and  an  excess  of  21  per  cent,  may  cause 
rejection.  Penalties  increase  at  a higher  rate  than  the  per- 
centage of  ash,  but  premiums  are  given  at  a constant  rate. 

The  percentage  of  ash  in  bituminous  coal  is  not  an 
approximate  index  of  the  heating  value  as  it  is  with  anthra- 
cite, and  in  the  U.S.  Government  specifications  the  per- 
centage of  ash  is  used,  together  with  the  heat  unit  content, 
in  comparing  tenders.  For  instance,  a coal  containing 
14,400  b.th.U.  and  8’5  per  cent,  ash  is  offered  at  $4-95  per 
ton,  and  a coal  containing  14,150  b.th.U.  and  14  per  cent, 
ash  is  quoted  at  $4‘60. ; 2 cents  is  added  to  the  price  of 
the  coal  for  each  1 per  cent,  of  ash,  which,  in  the 
example,  would  increase  the  cost  of  the  second  coal  to  14  71. 
The  two  coals  are  now  compared  on  the  basis  of  cost  per 


million  units  by  the  formula 


1 .000,000  x price  per  ton 
2,240  X B.TH.U. 


This  works  out  for  the  first  coal  at  $0-1534,  and  for  the 
second  at  $0-1451,  thus  proving  the  inferior  grade  coal  the 
cheapest,  so  long  as  it  can  be  fired  economically. 

It  is  necessary  also  to  limit  the  moisture  contained  in 
coal,  although  in  some  supply  stations  in  Great  Britain  it  is 
considered  wise  to  damp  the  coal  before  firing  it.  The 
Third  Avenue  Railway  Co.  deducts  from  the  railway  scale 
weights  an  amount  due  to  all  moisture  in  excess  of  I per 
cent,  with  bituminous  coal,  and  3 per  cent,  with  anthracite, 
but  uses  a dry  sample  for  determining  the  heating  value  and 
percentages  of  ash  and  sulphur. 

In  New  York,  where  there  are  stringent  smoke  laws,  the 
railway  companies  set  a limit  on  the  volatile  constituents  of 
bituminous  and  anthracite  coals,  perhaps  an  easier  and 
cheaper  way  than  buying  boilers  which  will  burn  the  volatile 
products  smokelessly. 

Further  information  on  this  subject  can  be  gathered  from 
the  Electric  Railway  Journal  of  July  10th,  which  reported  a 
paper  by  the  general  manager  of  the  Eastern  Wisconsin  Rail- 
way and  Light  Co. 
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THE  MURRAY  PHOTO-PRINTING  SYSTEM. 


This  system  has  been  designed  to  print  in  Roman  type 
direct  from  line,  nsing  Wheatstone  transmitting  apparatus 
and  the  Morse  alphabet. 

One  of  the  chief  difficulties  met  with  in  designing  such  a 
system  is  the  extremely  short  time  available  for  the  printing 
movement.  To  illustrate  this,  consider  fig.  1,  which  shows 
the  line  currents  concerned  in  sending  the  two  letters  A T.  At 
a speed  of  100  words  per  minute,  the  values  of  the  time 
intervals  are  as  marked  on  the  diagram.  The  time 
intervals  are  calculated  by  taking  six  letters  to  a word  and 
four  dots  to  a letter. 

Consider  the  spacing  interval,  equal  to  three  dots, 
between  the  two  letters.  The  printing  mechanism  must 
not  be  operated  until  at  least  half  this  interval  has  expired, 
since  otherwise  the  apparatus  could  not  distinguish  the 


The  electrical  portion  of  the  receiving  apparatus  is  shown 
in  fig.  2. 

The  six  relays  DrD6,  known  as  the  “ dash  ” relays,  are  so 
biased  that  they  are  not  affected  by  currents  of  the  dura- 
tion of  a dot.  Dash  currents,  however,  last  long  enough  to 
allow  these  relays  to  respond. 

The  six  relays  Ei-e6,  known  as  the  “ dot  ” relays,  are 
adjusted  to  respond  at  once  when  a current  passes  through 
them. 

To  illustrate  the  action,  suppose  the  letter  “ r ” to  be 
received.  The  first  dot  causes  the  tongue  of  the  line  relay 
to  move  over  to  the  marking  contact.  This  allows  a current 
to  flow  for  the  “ dot  ” period  from  the  battery  b,  along  the 
tongue  and  back  contact  of  relay  A!  and  through  the  lower 
coils  on  relays  Dj  and  e,  back  to  the  battery.  Relay  e1(  the 
“ dot  ” relay,  is  at  once  actuated,  but  relay  Dlt  the  “ dash  ” 
relay,  is  not  affected.  The  closing  of  the  contacts  of  relay 
Ej  allows  a current  to  flow  from  battery  b2,  through  coil  Ci 


MARKING 


SPACING 


Fig.  1. 


spaces  between  the  elements  of  a letter  from  those  between 
separate  letters.  Thus  only  about  ^th  second  is  available 
for  the  printing  movement,  and  this  is  far  too  short  to 
permit  any  ordinary  form  of  typewriter  to  be  used.  It 
follows  that,  for  high-speed  working,  some  other  means  of 
printing  must  be  adopted. 

In  the  Murray  photo-printer,  optical  images  of  the  various 
letters  and  signs  composing  a message  are  successively  pro- 
jected on  to  a strip  of  photographic  paper,  which  is  after- 
wards developed  and  fixed  in  the  usual  manner. 


of  relay  A,,  the  upper  coil  of  relay  e,,  and  back  to  the 
battery  through  the  contact  points  associated  with  the  letter 
space  magnet.  The  current  in  the  upper  coil  of  relay  ex 
locks  its  armature  in  position. 

It  will  be  seen  that  when  the  armature  of  relay  ax  is 
attracted,  the  circuit  through  the  lower  coils  of  relays  dx  and 
Ei  is  broken.  The  magnet  c,  of  relay  A,  is  energised  directly 
the  dot  relay  e(  is  actuated.  If  now  relay  A,  were  actuat'd 
directly  the  dot  relay  contacts  were  closed,  a dash  signal 
could  not  be  recorded,  since  the  circuit  through  the  dash 


16V.  B2. 


The  mechanism  required  to  effect  the  necessary  operations 
is  capable  of  rapid  action,  and  consequently  a much  higher 
speed  of  reception  is  attainable  than  would  be  possible  if  a 
receiving  instrument  with  moving  parts  of  considerable  mass, 
such  as  an  ordinary  typewriter,  were  employed. 


relay  would  be  broken  before  its  armature  had  been  attracted. 
To  avoid  this,  relay  a,  is  so  adjusted  that  both  its  magnets 
must  be  energised  before  the  armature  is  attracted,  and  the 
second  magnet,  B,,  is  only  energised  when  the  line  relay 
tongue  has  returned  to  its  spacing  contact  at  the  conclusion 
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of  the  signal.  When,  however,  the  armature  of  relay  A,  has 
been  pulled  over,  the  coil  c,  is  sufficient  to  retain  it  in 
position. 

At  the  conclusion  of  the  dot  signal  which  we  are  con- 
sidering, the  line  relay  tongue  returns  to  its  spacing  contact, 
and  relay  a,  is  actuated.  The  armatures  of  relays  e,  and  a, 
are  both  locked  in  their  attracted  positions. ' When  the  line 
relay  tongue  moves  over  to  the  marking  contact  under  the 
influence  of  the  next  signal,  a dash,  a current  flows  from  the 
battery  b,,  along  the  tongue  and  front  contact  of  relay  a„ 
through  the  lower  coils  of  relays  e2  and  d2,  and  through  the 
back  contact  and  tongue  of  relay  a3  back  to  the  battery. 
Relay  e2  responds  at  once,  and,  when  the  signal  has  lasted 
sufficiently  long,  relay  I),  is  also  actuated. 

The  closing  of  the  contacts  of  relay  e2  causes  a current  to 
flow  from  battery  b2  through  coil  c2  of  relay  a2,  the  upper 
coil  of  relay  e2,  and  back  to  the  battery  through  the  contact 
points  of  the  letter-space  magnet.  Relay  e2  is  thus  locked. 
At  the  same  time  a current  from  battery  b2  flows  through 
the  locking  coil  of  relay  d2,  the  armature  of  which  is,  there- 
fore, also  retained  in  its  attracted  position. 


as  the  “ letter-space  ” and  “ word-space  ” relays  respectively. 
The  letter-space  relay  is  so  adjusted,  by  increasing  the  play 
of  the  tongue  between  the  contact  screws,  and  also  increas- 
ing the  bias,  that  it  will  not  close  its  local  circuit  under  the 
influence  of  the  short  current  sent  through  it  during  the  dot 
spaces  between  the  elements  of  a letter,  but  will  respond  to  a 
current  flowing  for  a period  equal  to  about  two  dots.  The  spac- 
ing current  between  letters  flows  for  a period  equal  to  three 
dots,  and  thus  at  the  end  of  a letter  the  letter-space  relay  is 
actuated. 

While  no  current  is  flowing  through  this  relay  the  battery 
b8  is  joined  through  the  tongue  and  spacing  contact  to  the 
condenser  k,,  which  is  thus  kept  charged.  When  the  letter- 
space  relay  is  actuated,  condenser  Kj:  discharges  through  the 
coils  of  the  shutter  magnet. 

The  armature  of  this  magnet  is  attracted  during  the  short 
time  that  the  discharge  current  lasts.  While  it  is  attracted 
the  shutter  is  opened,  and  the  image  of  the  letter  which  has 
been  previously  selected  is  projected  on  to  the  sensitised 
paper. 

The  armature  of  the  Bhutter  magnet,  when  attracted, 


At  the  conclusion  of  the  signal  the  line  relay  tongue 
returns  to  its  spacing  contact,  and  allows  a current  to  flow 
from  battery  Bj  through  coil  b2  of  relay  a2.  Both  magnets 
of  this  relay  being  now  actuated,  its  armature  is  attracted, 
and  is  locked  in  position  by  the  current  in  coil  c2. 

The  next  signal,  a dot,  will  cause  relay  b3  to  be  actuated, 
and  at  the  conclusion  of  the  signal  the  armatures  of  relays 
E,  and  a:i  will  be  locked  in  the  attracted  position,  in  the  same 
manner  as  has  already  been  described  for  the  first  two  pairs 
of  relays. 

In  the  case  of  the  letter  r this  completes  the  selecting 
process.  The  selecting  process  for  any  other  letter  or  sign 
with  more  than  three  elements  in  its  Morse  equivalent  is 
simply  a continuation  of  the  same  actions.  Since  no  letter 
or  sign  in  the  Morse  alphabet  consists  of  more  than  six 
elements,  either  dots  or  dashes,  it  follows  that  the  six  dot 
relays  e, — e,;  and  the  six  dash  relays  iq — D(;  meet  all  require- 
ments. These  twelve  relays  are  in  connection  with  the 
printing  mechanism,  which  is  so  arranged  that  when  the 
dot  and  dash  relays  corresponding  to  the  letter  or  sign 
required  have  been  actuated  as  described,  a small  diaphragm 
bearing  that  particular  letter  or  sign  is  placed  in  position, 
like  a lantern  slide,  in  front  of  a source  of  light,  so  that 
its  image  can  be  projected  by  suitable  lenses  on  to  the  photo- 
graphic paper.  A shutter  is,  however,  interposed.  As 
soon  as  the  letter  has  been  transmitted,  und  the  selecting 
mrchanism  set,  as  described,  the  shutter  is  actuated  and  the 
sensitised  paper  exposed,  and  immediately  afterwards  the 
paper  slip  is  moved  forward  in  readiness  for  the  next  letter. 

These  last  two  actions  are  controlled  by  the  “ letter-space  ” 
relay.  It  will  be  seen  from  the  diagram  that  when  the  line 
relay  tongue  is  on  its  spacing  stop,  the  current  which  is 
flowing  from  battery  u,  through  the  lower  coils  of  relays 
A, — ag  also  passes  through  two  P.O.  standard  relays,  known 


joins  the  battery  b3  to  the  condenser  k2.  Although  the 
armature  only  remains  attracted  for  a very  short  period,  it  is 
long  enough  to  allow  this  condenser  to  be  charged.  When 
the  armature  returns  to  its  back  stop,  condenser  k2  d ischarges 
through  the  coils  of  the  letter-space  magnet.  The  armature 
of  this  magnet,  when  attracted,  moves  the  paper  forward  one 
letter  space,  and  also  opens  the  two  contacts  shown  associated 
with  it.  The  current  which  is  locking  the  various  relays  in 
position,  passes  through  these  two  contacts,  so  that  when 
they  are  opened  all  the  relay  armatures  are  released  and  return 
to  their  normal  position.  Everything  is  now  in  readiness  to 
receive  the  next  letter. 

If  the  letter,  of  which  the  reception  has  been  traced,  had 
been  the  final  letter  of  a word,  the  space  between  it  and 
the  first  letter  of  the  next  word  would  have  been  equal  to 
five  dots. 

The  “ word-space”  relay  is  adjusted  so  as  not  to  respond 
to  a “ letter-space  ” current  of  three  dots  duration,  but  to 
respond  to  a current  between  three  and  five  dots  in  length. 
Consequently  at  the  conclusion  of  a word,  after  the  actuation 
of  the  letter-space  relay  (which  moves  the  slip  forward  one 
letter  space),  the  woid-space  relay  is  actuated,  This  allows 
the  condenser  k,(,  which  while  the  word-space  relay  is  in  its 
normal  position  is  kept  charged  by  the  battery  b3,  to  dis- 
charge through  the  word-space  magnet,  and  thus  the  slip  is 
moved  forward  another  letter  space. 

Resistances  are  inserted  in  the  charging  circuits  of  con- 
densers Kj,  k2  and  k3,  to  prevent  the  welding  of  the  relay 
contacts  which  would  otherwise  result  from  the  excessive 
rush  of  current  when  the  charging  battery  is  first  joined  up. 

The  resistances  and  condensers  joined  across  the  contact 
points  of  the  letter  and  word  space  relays  and  of  the  shutter 
magnet  are  to  prevent  sparking  at  these  points. 

The  arrangement  by  means  of  which  the  actuation  of  the 
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dot  and  dash  relays  corresponding  to  any  particular  letter  causes 
that  letter  to  be  placed  in  position  in  readiness  for  projec- 
tion on  to  the  sensitised  paper,  is  shown  in  fig.  3. 

The  selecting  disks  consist  of  11  wheels  made  of  thin 
sheet-brass  mounted  on  a tabular  axle.  The  periphery  of 
each  of  these  wheels  is  cut  into  a series  of  open  Y-shaped 
notches  with  rounded  edges.  The  object  of  these  notches 
will  be  explained  shortly. 

Round  the  circumference  of  these  disks,  and  lying  across 
their  edges,  is  placed  a series  of  rollers,  one  roller  being  pro- 
vided for  each  letter  or  sign  which  the  instrument  is 
arranged  to  print.  One  of  these  rollers  is  shown  at  a. 

Each  roller  consists  of  11  small  steel  disks  threaded  on  a 
wire  shaped  as  shown,  which  is  supported  at  the  points  x y 
in  holes  made  through  the  edges  of  two  brass  disks  fixed 
concentrically  with  the  selecting  disks.  To  one  end  of  this 
wire  a light  spring,  sx,  is  attached,  the  other  end  of  which  is 
fastened  to  a pin  fixed  in  the  face  of  the  brass  disk  which 
provides  the  bearing  Y.  The  other  end  of  the  wire  carries 
a mica  vane  carrying  a letter  or  sign,  as  shown  in  the  figure. 
This  letter  is  formed  of  clear  mica  on  an  opaque  ground. 
The  method  of  printing  the  letter  on  the  mica  vane  will  be 
described  later. 

It  will  be  seen  that  the  spring  sx  tends  to  make  the  roller 
move  inwards  towards  the  centre  of  the  disks,  and  thus  to 
swing  the  letter  into  the  axis  of  the  tubular  axle.  Normally, 
however,  the  edges  of  the  brass  selecting  disks  prevent  this 
movement  from  taking  place.  If,  however,  the  disks  be  so 
moved  relatively  to  one  another  that  in  each  disk  a v notch 
comes  below  the  particular  roller  under  consideration,  the 
spring  Sj  can  pull  the  roller  down,  and  the  corresponding 
letter  is  then  placed  in  position  on  the  axis.  The  selecting 
wheels  are  so  arranged  that,  when  the  apparatus  is  at  rest, 
the  notches  coincide  under  the  roller  corresponding  to  the 
letter  e,  which  is  consequently  depressed.  The  displace- 
ment of  any  disk  causes  the  continuity  of  the  groove  formed 
by  the  notches  across  the  edges  of  the  disks  at  the  e position 
to  be  broken.  The  edge  of  the  notch  in  the  displaced  disk 
forces  np  the  roller,  and  so  removes  the  letter  E from  the 
printing  position. 

The  movement  of  the  selecting  disks  is  effected  by  the  dot 
and  dash  relays,  each  disk  being  controlled  by  one  relay. 
The  first  dot  relay  is  not,  however,  connected  to  a disk, 
because,  as  already  mentioned,  the  letter  e is  normally  in 
position  for  projection  on  the  paper.  As  shown  in  the 
sketch,  the  pivot  of  the  dot  or  dash  relay  carries  an  upright 
arm,  which  is  attached  by  a fine  wire  to  a lever  L,  pivoted 
at  z. 

The  upper  end  of  the  lever  l rests  in  a notch  cut  in  the 
selecting  disk.  The  v notches  in  the  various  disks  are  so 
arranged  that,  when  the  dot  and  dash  relays  which  make  up 
the  Morse  equivalent  of  any  letter  are  actuated,  a continuous 
groove  is  formed  under  the  roller  corresponding  to  that 
letter.  The  roller  is  consequently  depressed,  and  the  mica 
vane  bearing  the  letter  is  moved  into  the  printing  position 
on  the  axis.  At  the  same  time,  the  mica  vane  bearing  the 
letter  e is  moved  away  from  the  axis,  as  already  explained. 

After  the  exposure,  when  the  selecting  magnets  are 
released,  each  disk  is  returned  to  its  normal  position  by  the 
action  of  a spring,  which  has  one  end  attached  to  a spoke 
of  the  disk  and  the  other  fixed  to  a pin  inserted  in  the 
framework  of  the  instrument.  The  spring  controlling  the 
left-hand  disk  is  shown  at  s2  in  the  sketch. 

When  a disk  is  thus  drawn  back  to  its  normal  position, 
the  armature  of  the  corresponding  selecting  relay  is  lifted 
np  and  banks  against  the  screw  d. 

In  addition  to  these  springs  the  armature  of  each  dash 
relay  is  provided  with  a second  antagonistic  Bpring.  These 
latter  springs  are  all  joined  by  silk  threads  to  a long  axle 
which  can  be  turned  by  a milled  head.  When  the  axle  is 
rotated  the  silk  threads  are  wound  up,  and  thus  the  bias  of 
all  the  dash  relays  is  simultaneously  varied. 

The  shutter,  which  allows  the  image  of  the  letter  to  fall 
on  the  sensitive  paper,  consists  of  two  blackened  mica  vanes, 
b,  and  Bj,  which  are  normally  held  in  a vertical  position 
slightly  overlapping  one  another.  These  vanes  are  fixed  to 
two  wire  axles,  w,  and  w2,  shaped  as  shown.  The  springs 
Sj  and  s4  normally  hold  the  wires  w,  and  w2  up  against  the 
stop- pins  p,  and  p2. 

When  the  shutter  magnet  armature  is  attracted,  the  ends 


* 
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of  the  axles  vr1  and  \va  are  drawn  towards  eaoh  other.  This 
moves  the  tops  of  the  mica  vanes  apart,  thus  allowing  the 
light  from  the  lamp  n to  pass  and  the  letter  to  be  regis- 
tered. The  condenser  and  objective  fulfil  the  usual  func- 
tions of  these  lenses  in  an  optical  lantern.  The  condenser 
is  a Watson’s  “Micro-Illuminator,”  designed  as  a con- 
for  microscope  work.  The  objective  may  be  any  good  lens. 

The  source  of  light  which  has  been  used  is  a one-ampere, 
single-filament,  Nernst  lamp. 

The  sensitised  paper  is  contained  in  a light-tight  box. 
The  paper  feed  arrangement  is  shown  on  the  left  of  fig.  3. 
The  slip  passes  down  behind  the  glass  plate  o,  against 
which  it  is  held  by  the  three  pawls  pl5  p2  and  p8.  A small 
square  hole  is  cut  through  the  glass  where  shown,  to  allow 
the  light  to  fall  directly  on  the  paper. 

The  pawl  p,  is  carried  on  the  end  of  the  letter-space 
lever.  Pawl  Pa  is  similarly  carried  on  the  word-space 
lever.  Pawl  p3,  fixed  on  the  framework  of  the  instrument, 
prevents  the  paper  slip  from  running  back. 

( To  be  concluded.') 


THE  ENGINEERING  SECTION  OF  THE 
BRITISH  ASSOCIATION  AT  WINNIPEG.— I. 


[by  our  special  commissioner.] 


The  Section  had  a particularly  busy  meeting,  a large  part  of 
the  time  being  occupied  with  what  is  the  main  question  of 
the  country — the  production  and  transport  of  grain,  and  the 
improvement  of  communications.  Sir  William  White  s pre- 
sidential address  was  a review  of  the  commercial  position  of 
Canada  from  the  point  of  view  of  trade  communications, 
and  formed  a very  appropriate  introduction  to  the  closely- 
connected  group  of  papers  on  the  same  general  subject  which 
followed  it.  We  intend  to  return  to  this  topic  and  deal 
with  it  more  fully  in  a subsequent  article. 

Of  the  rest  of  the  proceedings  the  most  important  paper 
was  contributed  by  Col.  Goethals,  Chairman  and  Chief 
Engineer  of  the  Isthmian  Canal  Commission,  on  the 
“ Engineering  Works  of  the  Panama  Canal.”  The  paper, 
which  was  very  long  and  profusely  illustrated  by  photographs 
and  copies  of  official  surveys  and  plans,  was  summarised  by 
Lieut.  Goethals,  who  is  engaged  under  his  father  on  the  Canal 
works,  in  a lecture  of  an  hour  and  a half.  The  Panama 
Canal  is,  of  course,  an  extraordinarily  interesting  piece  of 
work,  alike  from  its  hiBtory,  from  the  effect  it  will  produce 
on  commerce  and  politics,  on  which  we  can  at  present  only 
speculate,  from  the  mere  engineering  interest,  and  from 
the  economic  and  hygienic  questions  which  have  proved  to 
be  the  key  to  its  successful  construction.  Col.  Goethals,  in 
a striking  passage,  closing  his  paper,  says  that  there  have 
been  no  new  engineering  problems,  that  all  the  difficulties 
are  administrative.  In  a sense  that  is  true,  but  it  is  only 
true  from  the  point  of  view  of  an  administrator. 

As  regards  the  canal  itself,  it  will  be  sufficient  to  recall 
here  that  it  will  be  50  miles  long,  with  a rise  to  the  summit 
level  of  85  ft.  in  three  locks  on  each  side,  and  that  the  tide 
range  is  about  2 ft.  on  the  Atlantic  and  21  ft.  on  the  Pacific 
.side.  The  locks  have  a usable  length  of  1,000  ft.,  are  1 10  ft. 
wide,  and  have  a depth  of  41  ft.  over  the  sills,  and  that 
depth  of  water  is  maintained  throughout  the  canal.  All  the 
locks  are  twin,  allowing  two  vessels  to  pass  up  or  down  at 
once,  and  each  lock  of  1,000  ft.  is  divided  by  a central  pair 
of  gates  into  'two  sections  usable  by  vessels  of  350  ft.  and 
550  ft.  respectively,  so  that  small  or  moderate  vessels  can 
pass  the  locks  with  the  loss  of  less  water  from  the  summit 
level  than  if  the  whole  1,000  ft.  locks  were  employed.  It 
was  said  that  95  percent,  of  present  ocean-going  ships  are 
less  than  COO  ft.  length.  The  excavation  for  the  Gatun 
locks,  three  twin  pairs  in  flight,  on  the  Atlantic  side,  seems 
to  be  completed,  and  the  machinery  for  building  the  concrete 
work  erected.  This  is  on  a very  large  scale,  and  the  detail 
has  been  closely  thought  out,  so  that  the  materials  are  brought 
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to  the  site,  and  the  charges  of  rock,  sand  and  cement,  properly 
proportioned,  mixed,  and  poured  with  the  utmost  rapidity 
and  ease.  The  whole  site  is  commanded  by  ropeways  carried 
by  movable  steel  towers  and  operated  electrically.  Construc- 
tional work  of  this  kind  lends  itself  to  description  better  than 
excavation  or  dam  building,  and  the  operations  were  fully 
illustrated  by  photographs  and  by  working  plans.  They  are, 
however,  on  too  large  a scale  to  be  easily  realised. 

Much  consideration  has  been  given  to  precautions  against 
ships  breaking  down  the  lock  gates  by  accident.  The  most 
important  gates  are  the  upper  and  lower  gates  of  the  locks 
next  to  the  summit  level  on  each  side,  since  the  destruction 
of  one  of  these  may  cause  a flood.  These,  in  all  cases,  will 
be  in  duplicate,  and  in  addition  emergency  dams  are  provided 
above  the  locks ; but  the  most  effective  precaution  would 
seem  to  be  the  practice  of  bringing  every  ship  to  alongside  a 
quay  wall  in  line  with  one  side  of  the  lock  before  she  is 
allowed  to  enter,  and  then  warping  her  through  by  electric 
capstans  without  using  her  own  engines.  This  should  save 
any  chance  of  such  an  accident  as  occurred  earlier  in  the 
year  at  the  Soo,  when  a ship  moving  under  her  own  steam 
charged  the  lower  gate  of  a lock  on  the  Canadian  side  when 
the  upper  gate  was  still  open.  The  cause  in  that  case,  we 
believe,  was  with  the  engine-room  telegraphs. 

The  main  problems  of  the  Panama  Canal  were  the  pro- 
vision for  the  excessively  heavy  and  sudden  floods  of  the 
Chagres  River  on  the  Atlantic  side  of  the  divide,  and  of 
the  smaller  Cocoli  River  on  the  Pacific  side  ; the  provision 
of  sufficient  storage  of  water  to  work  the  locks  and  provide 
for  losses  if  a locked  canal  were  used  ; or,  in  the  alternative, 
the  enormous  and  difficult  excavation  required  for  the 
Culebra  ridge,  and,  indeed,  of  the  whole  route,  if  a sea 
level  canal  were  preferred. 

The  American  engineers,  having  the  previous  experience 
of  the  French  to  go  on,  have  dealt  with  these  questions  by 
designing  the  great  Gatun  dam,  forming  a lake  163  square 
miles  in  area  at  the  summit  level  of  the  canal.  This  lake 
can  receive  the  violent  floods  of  the  Chagres  and  other 
mountain  streams  without  any  risk  of  damage  to  the  canal 
works,  and  is  itself  controlled  by  weirs,  built  in  a natural 
hill  forming  part  of  the  Gatun  dam,  which  discharge  into 
the  present  Chagres  bed,  and  away  from  the  canal,  into  the 
Caribbean  Sea.  It  also  provides  ample  storage  water  for  the 
dry  season  for  lockage  and  waste.  A smaller  lake,  Mira- 
flores,  lying  below  the  upper  and  above  the  two  lower  locks 
on  the  Pacific  side,  provides  in  the  same  way  for  the  floods 
of  the  Cocoli.  The  excavation  of  the  Culebra  cut,  which,  on 
the  proposal  of  a sea  level  canal,  would  have  been  enormously 
heavy,  is  reduced  by  the  plan  of  the  summit  lake  to  manage- 
able though  still  vast  dimensions.  The  figures  of  these 
excavations  may  be  given,  though  they  are  hardly 
realisable. 

The  total  excavation  at  the  summit  level  will  be  150 
million  yards.  The  French  removed  40  millions ; the  Americans 
have  removed  another  50  millions  since  1906,  and  60 
millions  remained  last  June  still  to  be  excavated.  Electricity 
is  used  to  operate  the  ropeways  and  concrete  machinery  at 
the  Gatun  flight  of  locks  on  the  Atlantic  side,  and  will  be 
used  similarly  at  the  locks  on  the  Pacific  side  when  their 
construction  begins.  Two  large  generating  stations  are 
designed  to  provide  the  power  for  working  the  locks,  and 
working  the  vessels  through,  as  well  as  for  lighting  and 
other  purposes  connected  with  the  operation  of  the  canal.  It 
is  reckoned  that  the  canal  will  pass  80  million  tons  of  shipping 
per  annum,  or  four  times  the  present  tonnage  of  the  Suez 
Canal. 

In  electrical  papers  the  Section  was  somewhat  weak.  Mr. 
Ormond  1 1 igman  contributed  an  historical  account  of  the  work 
of  the  International  Electrotechnical  Commission,  and  a 
group  of  three  papers  on  subjects  connected  with  three- 
phase  distribution  lines  were  read  by  Prof.  Marchant,  Prof. 
Thornton  and  Mr.  E.  A.  Watson.  Prof.  Thornton’s  was  an 
account  of  an  experimental  investigation  of  the  electrostatic 
field  between  three  wires  by  Hele-Shaw’s  method  of  drawing 
Btream  lines.  It  was  a good  example  of  the  use  of  the  method, 
but  as  the  author  observed,  there  is  no  useful  present  applica- 
tion of  the  results.  Dr.  Marchant  gave  formula;  for  the 
capacity  of  a three-phase  aerial  line,  useful  as  giving  the 
value  of  the  capacity  currents.  Mr.  E.  A.  Watson  gave  an 
account  of  experiments  on  the  critical  pressures  at  which 


leakage  by  aerial  discharge  begins,  and  the  efl'ect  of  the  con- 
dition of  the  wires.  In  Canada,  as  no  doubt  in  the  United 
States,  the  greater  part  of  the  work  of  electrical  installations 
falls  to  the  civil  engineers  and  the  manufacturers,  and  the 
independent  electrical  engineer,  as  such,  would  generally  find 
employment  only  on  special  points.  There  are  large  water 
powers  all  over  the  country,  often  of  very  moderate  heads, 
and  there  seems  to  be  no  limit  to  the  use  that  may  be  made 
of  them.  Sir  William  White,  in  his  presidential  address, 
mentioned  that  the  water  powers  in  the  Province  of  Quebec 
alone  were  estimated  at  13  million  h.i\,  and  it  is  said  that 
the  Georgian  Bay  Canal  will  make  1 million  h.p.  available. 
Civil  engineers!  with  experience  of  the  utilisation  of  such  falls, 
and  manufacturers  of  electrical  and  turbine  machinery 
should  find  much  employment  in  the  near  future.  A visit 
to  a large  hydro-electric  plant  now  being  constructed  for 
supplying  Winnipeg  was  arranged  for  members  of  the 
Association,  and  we  shall  allude  further  to  this  plant  next 
week. 

Prof.  Foster,  of  McGill  University,  Montreal,  gave  some 
account  of  an  investigation  now  being  made  for  the  Dominion 
Government  of  the  properties  and  qualities  of  the  coals  found 
in  Canada.  Canada  possesses  coalfields  on  the  extreme 
east  in  Nova  Scotia  and  New  Brunswick,  and  on  the  extreme 
west  in  the  Rockies,  and  nearer  the  Pacific  Coast  ; but 
excepting  deposits  of  lignite  in  Manitoba,  there  is  no  coal 
between.  The  cential  regions  of  Canada,  and  the  steamers 
plying  on  the  great  lakes,  draw  their  coal  supplies  from  the 
Pennsylvania  fields  through  Cleveland,  on  Lake  Erie  ; and 
this  trade  has  an  important  bearing  on  the  general  traffic 
problem  which  will  be  dealt  with  later.  The  coals  from 
Eastern  Canada  are  bituminous,  but  in  the  Cordilleran  region 
every  variety  of  coal  is  found  between  lignite  and  fine  anthra- 
cite. The  examination  of  all  these  coals  is  being  very 
thoroughly  carried  out.  They  are  tested  on  a working 
scale,  in  raising  steam  in  full  sized  boilers  and  in  gas 
producers  ; and  their  coking  qualities  are  tested  in  actual 
operative  coke  ovens.  Large  samples  of  each  kind  are 
handled,  hundreds  of  tons  being  taken  if  required.  The 
value  to  the  Dominion  of  this  work  when  completed  should 
be  very  great. 

Another  paper  that  requires  notice  here  was  contributed 
by  Col.  Ruttan,  the  city  engineer,  on  a plant  recently  com- 
pleted for  supplying  Winnipeg  with  water  at  high-pressure 
for  fire  purposes.  The  water  of  the  Red  and  Assiniboine 
rivers,  at  whose  junction  Winnipeg  stands,  is  so  heavily 
charged  with  silt  that  it  is  quite  unfit  for  domestic  pur- 
poses until  thoroughly  filtered,  and  is  not  satisfactory  then. 

It  was  used  until  1899  when  the  first  artesian  well  was  made, 
and  now  a supply  sufficient  for  domestic  purposes  (and  more 
than  sufficient  for  medicinal  purposes)  is  given  at  100  lb. 
pressure  from  that  and  other  wells  sunk  since.  The  supply 
was  not,  however,  nearly  sufficient  for  fire  purposes,  and  fires 
are  so  frequent  and  destructive  in  Winnipeg  that  an  addi- 
tional supply  was  imperatively  required.  Indeed,  the  fire 
insurance  rates  that  obtained  there  would  shock  an  English 
house  owner.  The  present  system  was  accordingly 

established  to  pump  water  at  high  pressure  into  the 
city  from  the  Red  River.  The  plant  consists  of 

six  gas  engines,  two  of  250  b h.p.,  and  four  of  500  b.h.p., 
driving  pumps  having  a duty  of  9,000  gallons  per  minute  at 
300  lb.  pressure  ; a very  complete  plant  of  Crossley  gas 
producers  and  a gas  holder ; the  whole  connected  to  an 
extensive  system  of  high-pressure  mains,  with  a liberal 
equipment  of  hydrants.  To  meet  the  condition  made  by  the 
insurance  underwriters,  that  there  should  be  two  sources  of 
power,  the  city  gas  supply  is  connected  to  the  gas-holder,  ; 
and  also  directly  to  the  engines,  and  ample  provision  is  made 
by  duplication  of  parts  to  prevent  an  interruption  of  the 
service  by  accidental  breakdown. 

A fire,  which  completely  burnt  out  a large  building  two 
nights  before  Col.  Ruttan  read  his  paper,  showed  how 
rapidly  fire  takes  hold  of  the  inflammable  structures 
common  in  Winnipeg,  and  at  the  same  time  how 
thoroughly  it  was  controlled  after  the  high-pressure 
hydrants  had  been  started. 

Other  papers  of  interest  were  by  Prof.  Coker  on  a method 
of  exhibiting  strains  in  two  dimensions  by  circularly  polarised 
light,  und  by  Mr.  C.  E.  Larard  on  torsion  tests  on  steel,  the 
results  of  an  elaborate  investigation. 
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Mr.  Dagald  Clerk  contributed  a paper  on  the  work  of  the 
Gas  Explosions  Committee,  of  which  he  and  Prof.  B.  Hopkinson 
are  secretaries,  and  a long  report  of  the  committee  was 
circulated.  The  committee  was  recommended  for  reappoint- 
ment with  a grant  of  £75. 


the  process  of  winding.  This  provision  is  made  in  order  to  obviate 
spoiling  the  alignment.  For  rolling  condensers  of  different  sizes 
interchangeable  mandrels  of  different  diameters  are  provided,  and 
it  will  be  noticed  that  a revolution  counter  is  provided  on  the 
machine  gearing  with  the  winding  mandrel,  so  as  - to  indicate  the 
number  of  turns  put  on  to  the  mandrel  at  any  time.  A fixed 
pointer  is  also  provided  which  can  be  set  to  the  number  of  tarns 
which  it  is  required  to  put  on  any  particular  pattern  of  winder,  so 


THE  MANUFACTURE  OF  ELECTRIC 
CONDENSERS. 


The  number  of  uses  to  which  alternating  currents  of  high  frequency 
and  low  amperage  are  nowadays  being  put  in  commercial  practice, 
such  as  their  application  to  induction  coils  for  high  frequency 
medical  treatment,  post  office  line  practice,  and  wireless  work  of  all 
descriptions,  has  brought  the  question  of  economical  manufacture  of 


Fig.  2. — Machine  fob  Testing  Foiled  Papeb. 


Fig.  1.— Condenses  Winding  Machine,  Ofebated  by  Hand. 

the  condenser  once  again  into  a very  prominent  position.  The  days 
are  long  since  passed  when  the  interleaving  of  tinfoil  with  sheets 
of  paper  ia  a built-up  pile  was  considered  a suitable  method  of  con- 
structing a condenser.  Such  an  arrangement  was  not  only  much 
too  cumbersome  when  built  to  afford  any- 
thing like  portability,  but  it  was  also  slow 
and  expensive  to  make.  One  principle 
upon  which  modern  condensers  are  made 
is  that  evolved  by  Mr.  G.  F.  Mansbridge, 
in  which  cartridges  or  rolls  are  made  up 
of  plain  paper  and  electrically-conducting 
foiled  paper  covered  with  powdered  or 
finely  divided  tin,  rolled  together  into  a 
cylindrical  form.  This  form  of  construction 
produces  a very  efficient  and  compact  con- 
denser arrangement,  the  conducting  films 
acting  as  the  electrodes  of  the  condenser, 
the  insulation  being  provided  by  means  of 
the  plain  paper  and  the  backing  on  which 
the  film  is  mounted. 

In  order  to  manufacture  such  a con- 
denser, somewhat  special  apparatus  is  re- 
quired, so  as  to  give  a uniform  and  equal 
tension  to  all  parts  of  the  condenser  wind- 
ing, and  to  present  an  even  and  finished 
appearance  to  the  cartridges  when  they 
are  finally  assembled.  For  this  purpose, 

Messrs.  Gimson  & Co.,  Ltd.,  of  Leicester, 
have  brought  out  a series  of  machines 
made  to  the  designs  of  Mr.  Mansbridge, 
which  are  interesting  from  the  point  of 
view  of  specialisation  in  the  manufacture 
of  electrical  apparatus.  The  condenser 
winding  machine  consists  of  a framework 
carrying  five  spindles,  one  of  these  being 
fitted  with  a crank  and  winding  mandrel, 
the  other  spindles  carrying  respectively  two 
rolls  of  foiled  paper  and  two  rolls  of  plain  interleaving  papar.  Figs. 
1 and  3 show  respectively  the  machine  adapted  for  hand  operation 
and  for  driving  by  motor.  The  spindles  carrying  the  paper  are 
provided  with  adjustable  band  brakes,  bo  that  the  tension  on  the 
paper  when  winding  may  be  adj  is  ted.  The  spindles  for  the  plain 
paper  are  cylinders  3 in.  in  diameter,  while  those  for  the  foiled 
paper  are  of  square  section  1£  in.  across,  and  provided  with  ex- 
tending cams,  so  adapted  that  they  will  grip  the  roll  of  foiled 
paper  tightly,  and  thus  prevent  it  from  moving  sideways  during 


that  the  machine  cm  be  operated  by  an  unskilled  attendant.  A 
farther  device  which  will  be  noticed  is  a bell  indicator,  which  auto- 
matically indicates  if  there  is  a breakdown  at  any  point  in  the 
insulation  of  the  paper  strips. 

It  is  important,  however,  that  the  strip  of  paper  upon  which  the 
finely  divided  tin  is  deposited  Bhould  be  tbor  >ughly  tested  before 
making  up  into  the  condenser  in  order  to  eliminate  all  defects,  and 
for  this  purpose  a second  machine  is  made  by  Messrs.  Gimson, 
the  general  appearance  of  which  we  illustrate  in  fig.  2.  The 
process  of  testing  consists  of  drawing  the  paper  under  one  and 
over  another  roller,  the  two  rollers  being  connected  respectively 
either  to  two  poles  of  a battery  or  to  electric  light  mains,  giving  a 
potential  difference  of  about  100  volts. 

The  paper  is  first  placed  in  the  form  of  a roll  on  the  square 
mandrel  furthest  from  the  driving  wheel,  and  passed  under  one 
roller  wheel,  over  the  next,  under  the  third,  and  over  the  fourth, 
and  on  to  a.  second  mandrel  connected  to  the  drawing-off  hand 
wheel.  The  paper  is  thus  drawn  over  the  rollers  at  a speed  of, 
say,  50  to  100  f c.  per  minute.  When  a defective  place,  for  example, 
a pin  hole,  reaches  the  roller  which  is  in  oontact  with  the  plain  side 
of  the  paper,  there  will  be  a momentary  short  circuit  through  the 
defective  place.  This  causes  a rush  of  current  at  the  defective  spot, 
and  sparking  results.  If  suitable  means  are  taken,  the  rush  of 
current  will  be  insufficient  to  burn  the  paper,  bat  will  be  enough 
to  fuse  the  minute  quantity  of  tin  immediately  surrounding  the 
defective  place,  and  thereby  to  isolate  the  hole  from  the  neigh 


bouring  foiled  surface.  By  thus  isolating  the  defective  place,  it 
is  in  effect  eliminated  and  condensers  built  up  from  paper  after 
this  treatment,  will  give  a higher  insulation  and  stand  a higher 
voltage  without  disruptive  discharge. 

The  breakiDg-down  process  is  quite  automatic  once  the  strength 
of  the  current  has  been  suitably  adjusted.  This  adjustment  is  a 
simple  matter,  and  may  be  made  by  means  of  a resistance  of  about 
20  ohms  inserted  in  series  with  one  pole  of  the  supply.  The 
resistance  should  be  capable  of  variation  until  the  sparks  pro- 
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Fig.  3. — Motob-dbiven  Winding  Machine,  showing  Revolution  Counteb  and 

Bell  Indicatob. 
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duced  on  the  roller  appear  to  be  about  J in.  high.  As  a rule,  with 
a 100-volt  circuit  a resistance  of  about  15  ohms  will  produce  a 
satisfactory  result,  while  with  200  volts  a resistance  of  rather  more 
than  100  ohms  is  usually  necessary.  Either  continuous  or 
alternating  current  may  be  used. 

Although  only  two  rollers  are  necessary  (indeed,  one  could  be 
made  to  answer  if  a rubbing  contact  were  provided  for  the  foiled 
paper),  yet  it  is  convenient  to  have  four,  inasmuch  as  a test  for 
continuity  of  the  foiled  paper  can  then  be  made  simultaneously 
with  the  carrying  out  of  the  breakdown  process.  This  is  done  by 
connecting  a relay  or  other  device  between  the  two  rollers  which 
are  in  contact  with  the  foiled  side  of  the  paper,  and  connecting  up 
a bell,  lamp  or  other  device  to  the  relay,  so  that  an  indication  is 
given  when  there  is  any  break  of  continuity  between  the  two 
rollers. 

The  most  convenient  way  is  to  have  the  paper  drawn  past  the 
rollers  by  means  of  a small  motor  and  to  pass  the  current  driving 
the  motor  through  the  strip  of  foiled  paper  which  is  between  the 


SIEMENS  COMMUTATION-POLE  TRACTION 
MOTORS. 


Having  found  the  use  of  commutation  poles  advantageous  in  con- 
nection with  large  railway  motors,  Messrs.  Siemens  Bros.  Dynamo 
Works  have  extended  the  application  to  their  tramway  motors ; 
for  these  a special  patented  design  has  been  worked  out,  by  means 
of  which  the  introduction  of  commutation  poles  causes  very  little 
extra  expense  and  very  little  increase  on  the  overall  dimensions  of 
the  motors. 

The  most  obvious  benefit  gained  by  the  use  of  commutation 
poles  is  freedom  from  sparking,  and  the  consequent  decrease  in  the 
cost  of  maintenance  due  to  this  cause ; this,  however,  is  by  no 
means  the  only  advantage.  As  soon  as  motors  were  introduced  in 
which  there  was  no  fear  of  sparking,  even  when  50  per  cent,  of  the 

field  current  was  shunted,  the 


objections  urged  against  this 
method  of  control  were  no  longer 
valid.  Messrs.  Siemens  Bros. 
Dynamo  Works,  therefore,  are 
now  putting  on  the  market  a 
controller  in  which  provision  is 
made  for  shunting  the  field 
windings  in  varying  degrees,  as 
required  by  local  conditions;  in 
this  way  a controller  is  arrived 
at  in  which,  instead  of  there 
bsing  as  usual  only  two  econo- 
mical running  positions,  namely, 
full  series  and  full  parallel,  there 
are  at  least  five,  for  example 
(1)  Pull  series,  full  field ; (2)  full 
series,  field  shunted  50  per  cent. ; 
(3)  full  parallel,  full  field;  (4) 
full  parallel,  field  shunted  25  per 
cent. ; (5)  full  parallel,  field 

shunted  50  per  cent. 

This  system  of  control  offers 
two  important  advantages, 
namely : — 

(а)  The  driver  has  a more 
complete  control  over  his  car, 
having  the  choice  of  five  different 
speeds  under  any  given  con- 
ditions. 

(б)  A considerable  economy  in 
consumption  of  energy  is  made 
possible. 

In  order  to  illustrate  these 
advantages,  the  curves  shown  in 
the  accompanying  figures  have 
been  prepared.  These  curves 
relate  to  a 10-ton  tramcar, 
equipped  with  two  38-h.p.  com- 
mutation-pole motors.  Two  sets 
of  performance  curves  for  these 
motors  are  given,  one  for  the 
motor  geared  with  a reduction 
of  97  : 19,  and  the  other  with  a 
reduction  of  100 : 16,  the  diameter 
of  the  driving  wheels  in  each 
case  being  3li)  in.  In  the  first 
case  the  speed  and  pull  curves 
are  given  for  the  full  parallel 
position  of  the  controller,  in  the 
second  case  Bpeed  and  pull  curves 
are  given  for  the  five  running 
positions  of  the  controller ; with 
these  two  sets  of  curves  a sample 
run  has  been  worked  out,  as 


shown  in  the  diagrams,  in  accor- 
dance with  the  following  par- 
ticulars : — Tractive  resistance 
assumed  to  be  constant,  20  lb. 
per  ton;  number  of  stops  per 
mile,  eight ; average  speed 


two  rollers  that  are  in  contact  with  the  foiled  side.  By  this  means 
the  motor  is  deprived  of  its  current  immediately  there  is  a break  in 
the  continuity  of  the  foiled  paper,  and  therefore  stops,  and  auto- 
matically calls  attention  to  the  want  of  continuity. 

It  will  be  seen  from  the  above  description  that  a very  well 
devised  and  thought-out  system  for  producing  these  condenser 
spools  has  been  placed  on  the  market,  and  it  would  Beem  that  the 
invention  has  been  well  timed  to  meet  an  increasing  demand  for 
a type  of  apparatus  which,  formerly  held  of  little  account,  nowa- 
days occupies  an  important  position  in  the  sphere  of  practical 
electrical  engineering. 


Premier  Accumulators. — The  Premier  Accumulator 

Co.,  Ltd.,  has  recently  completed  the  battery  for  the  Tewkesbury 
Electricity  Works,  and  is  now  executing  orders  for  a lighting 
battery  for  the  Chippenham  Electricity  Works,  and  a lighting 
battery  for  the  N.E.  Railway. 


(including  five-second  stops),  10  miles  per  hour ; maximum  speed 
about  16  miles  per  hour.  v 

The  energy  consumption  has  been  worked  out,  with  the  following 
results:  With  fields  not  shunted,  1T9  units  per  car-mile;  with 
fields  shunted,  0'96  unit  per  car-mile.  In  this  particular  case, 
therefore,  the  change  of  gearing  and  the  different  method  of  control 
make  possible  a saving  of  about  20  per  cent,  in  the  energy  con- 
sumption. 

This  may  possibly  be  regarded  as  an  extreme  case,  but  the  matter 
may  be  put  in  another  way.  The  energy  imparted  to  the  car 
between  standstill  and  the  time  when  it  reaches  a speed  of  12  miles 
per  hour  is,  in  the  one  case,  82  watt-hours,  and  in  the  other  ca6e 
68  watt-hours,  so  that  on  the  assumption  that  this  is  repeated  at. 
regular  intervals  of  45  seconds,  that  is,  80  times  per  hour,  the  energy 
saved  per  car  during  one  hour  is  1T2  units.  Thus,  quite  apart  from 
the  question  of  the  energy  absorbed  by  the  brakes,  which  may  vary 
according  to  the  particular  circumstances  of  the  case,  there isa  clear 
saving  of  10  per  cent,  of  the  energy  consumption  in  imparting  to  the 
car  a speed  of  12  miles  per  hour.  . 

The  flexibility  of  the  modified  system  of  control  by  means  o 
shunting  the  fields  is  clearly  seen  on  reference  to  the  remaining 


/£ 
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Scares.  These  two  figures  show  speed-time  curves  for  the  two 
cMes.  In  the  first  case,  there  are  only  two  speed-time  curves, 
namely,  that  in  which  the  motors  are  in  full  series,  and  that  in 
which  the  motors  are  in  full  parallel ; in  the  second  case  there  are 


half.  In  order  to  provide  as  much  room  as  possible  for  these  com- 
mutation poles  and  their  windings,  the  main  poles  are  given  a 
special  shape  such  that  the  magnet  coils  are  not  symmetrical  about 
the  centre  lines  of  the  poles,  but  are  displaced  sideways.  The  pole 
faces,  however,  are  spaced  symmetrically  round  the  armature,  so 
that  there  is  no  interference  with  the  proper  distribution  of  the 
magnetic  flux.  The  main  field  coils  and  the  commutation  coils  are 
specially  wound  to  such  a shape  as  to  fit  into  one  another,  so  that 
praotically  no  extra  space  is  required  for  the  additional  coils. 

The  general  appearance  of  the  motor  will  be  seen  from  figs.  3 
and  4,  in  which  are  shown  the  exterior  and  the  interior  of  the 

motor.  , , 

Ten  motors  of  this  type  for  an  output  of  38  h.f.  each  have  been 
supplied  by  Messrs.  Siemens  Bros.  Dynamo  Works  to  the  Hull 
Corporation  Tramways.  A number  of  motors  of  larger  output  (50 
h.p.  type  D 58  wa)  have  been  supplied,  or  are  now  under  construc- 
tion, at  their  Stafford  works  for  electric  locomotives  for  the  Harton 
Coal  Co.  in  South  Shields,  for  Brennan’s  experimental  mono-rail 
car,  and  for  the  Adelaide  Municipal  Tramways  Trust. 


NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  PLANT. 


Fig.  2. 


five  speed  curves  corresponding  to  the  five  running  positions  of 
the  controller.  The  comparison  between  the  two  sets  of  curves 
requires  no  explanation.  The  degrees  of  shunting  assumed  for  the 


Fig.  3. 


purpose  of  this  calculation  were  not  necessarily  fixed,  but  may  be 
modified  to  suit  each  particular  case  for  which  the  equipments  are 

dfRef erring  now  to  the  construction  of  the  motor,  the  general 
features  of  the  design  worked  out  especially  for  tramway  motors 


Fig.  4. 


are  shown  in  the  general  arrangement,  fig.  2.  In  this  figure  it  will 
be  seen  that  there  are  the  usual  four  main  poles,  and  in  addition  two 
commutation  poles,  one  between  the  main  poles  in  the  upper  half 
of  the  motor  and  the  other  between  the  main  poles  in  the  lower 


A Kaleidoscopic  Sign. 

Messrs.  Rashleigh  Phipps  & Co.,  of  147,  Oxford  Street,  W., 
have  brought  out  a new  electric  sign  which  presents  some 
remarkable  features.  The  sign  consists  of  a disk  about  3 ft.  in 
diameter;  and  about  8 in.  deep,  the  front  of  which  is  divided  into 
cells  after  any  desired  pattern,  one  form  being  shown  in  the 
accompanying  diagram,  fig.  1.  The  cells  are  divided  by  opaque 
walls,  -which,  as  well  as  the  back  of  the  cells,  are  coloured  in  accord- 
ance with  a symmetrical  scheme,  and  in  the  middle  of  each  cell 
there  is  a 5-C.p.  lamp,  set  well  back  and  not  projecting  beyond  the 
front  of  the  disk.  There  are  49  lamps  in  all,  arranged  in  groups  of 
four  or  eight,  the  odd  one  being  in  the  centre  ; each  group  is  con- 
trolled by  a thermal  flasher,  the  periods  of  extinction  being 


Fig.  1. — Kaleidoscopic  Sign. 


purposely  varied  so  that  the  different  groups  are  lighted  in  a 
perpetually  changing  order.  The  opaque  wallB  of  the  cells  ensure 
that  any  cell  in  which  the  lamp  is  extinct  appears  dead  black  ; there 
are  five  different  colours,  including  white,  and  these,  with  the 
black  spaces,  continually  flashing  up  in  different  combinations, 
produce  a fascinating  succession  of  brilliant  symmetrical  patterns, 
some  of  which  are  strikingly  effective.  Very  seldom,  the  whole  of 
the  lamps  are  alight  at  once,  for  a moment ; at  other  times  only  a 
few  are  alight.  It  is  difficult  to  give  an  adequate  impression  in 
words  of  the  effects  produced ; as  the  makers  say,  it  is  really 
necessary  to  see  the  device  in  action,  in  order  to  realise  its  merits. 
We  are  informed  that  the  device  described  has  1,015  different 
possible  combinations,  and  though  they  are  constantly  changing, 
one  rarely  recognises  one  of  them  as  having  been  Been  before,  the 
sign  consumes  only  one  unit  in  three  hours,  so  that  it  cannot  be 
called  extravagant  in  energy  consumption.  Nothing  could  be  better 
calculated  to  arrest  the  attention  of  the  casual  passer-by— and  to 
hold  it,  for  a considerable  period, 
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D.  & S.  New  Devices. 


Contractors  and  users  are  always  ready  to 
which  tends  to  simplify  and  facilitate  the  work 


welcome  anything 
of  wiring  up.  The 


applied  for,  overcomes  this  difficulty  entirely.  It  is  being  intro 
duced  by  Messes.  Pabmiteb,  Hope  & Sugden,  of  Hulme  Electrics 
Works,  Manchester.  In  this  Fystem  the  cases  are  of  cast-iroD  buil 
up  m such  a way  as  to  allow  of  either  end  being  removed,  and  a 


new  lines  of  iron-cased  switches  which  are  now  being  made  bv 
Messes.  Dobhan  & Smith,  of  Ordsal  Electrical  Works,  Salford, 
and  of  which  they  have  sent  us  particulars,  have  been  specially 
designed  with  this  object  in  view. 

Prom  fig.  3 it  will  be  observed  that  a bevelled  inlet,  as  shown,  is 
employed  instead  of  the  ordinary  method  of  bringing  the  pipes  or 
cabies  immediately  to  the  box  itself.  This  inlet  being  easily 
. detached  from,  or  fixed  to  the  switch-box,  the  wiring  is  facilitated 
and  the  arrangement  possesses  the  further  important  advantage 
that,  in  the  event  of  its  being  necessary  to  remove  the  switch-box, 
this  can  be  done  without  disturbing  the  pipes  ot  wires. 

The  switches  are  specially  applicable  to  alternating-current  in- 
stallations, where  it  is  desirable  for  lead  and  return  to  be  carried 
in  the  same  pipe.  Messrs.  Dorman  & Smith  are  supplying  this  new 
pattern  in  both  their  watertight  and  non-watertight  iron-cased 

BWltCilGS. 

The  same  firm  have  also  placed  on  the  market  a new  patented 
type  of  strong  iron  well-glass  fitting,  which,  as  in  the  case  of  the 


additional  case  unit  being  added,  the  box  remaining  perfectly 
watertight  and  gastight.  One  end  of  the  case  is  a " male  ” and  the 


Pig.  3. — D.  & S.  Switch-Box. 


switches,  has  been  designed  primarily  with  the  object  of  facilitate 
the  wir.ng-up  of  the  fittings,  and  at  the  same  time  effecting  sor 
economy  by  reducing  the  number  ot  parts.  g 

In  these  _fittings  the  usual  lampholder  nipple  is  dispensed  wit 
jj*  7're.8  have  consequently  a straight  run  through  from  tl 
tube  into  the  lampholder  insulator,  eliminating  dangerous  bends 
the  insulated  wires  at  this  point,  as  shown  above  in  fig.  2. 

“Ajax”  Ironclad  Distribution  Fuse  Boxes. 

Of  recent  years  ironclad  distribution  fuse  boxes  have  been  almo 
universally  adopted  for  power  work,  in  place  of  the  older  forms  < 
teak  boxes,  but  the  use  of  cast-iron  cases  for  distribution  fuse  boxi 
has  always  been  open  to  one  great  objection-extensions  wi  re 
matter  of  serious  difficulty  and  expense. 

The  Hope  unit  system,  for  which  patent  rights  have  bee 


Pig.  5.— Box  Dismantled. 


other  a “ female,’’  so  that  extra  sections  of  case  can  be  added  at 
either  end.  Pour  strong  set  screws  hold  the  cases,  or  end  plates, 


HOPfS  PATENT 
AUtliT”  SYSTEM 


SYSTEM 


Pig.  6. — Extebiob  op  Two  Coupled  Units. 


as  may  be,  together ; additions  can  therefore  be  made  in  a 
moments.  All  the  parts  are  “jig”  made  throughout,  and 


Fia.  7. — Inthbiob  op  Coupled  Units. 


extension  pieces  will  go  together  without  any  filing  or  fitting 

\\  ith  regard  to  the  interior,  each  fuse-way  is  a separate  unit  com- 
plete in  itself.  The  fixing  of  the  bases  and  coupling-up  of  the 
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game  to  the  bus-bars  is  done  entirely  from  the  front  of  the  board, 
and  extra  fuse-ways  can  be  coupled  up  whilst  the  board  is  “ live,” 
and  from  the  front  of  the  case. 

All  the  bases  are  of  black  china,  and  the  insulation  test  of  any 
complete  board  is  guaranteed  to  be  at  least  50  megohms. 

Fig.  4 shows  the  interior  of  a single  unit ; fig.  5,  the  single  unit 
dismantled,  showing  the  method  of  construction ; fig.  6 shows  the 
doubled  unit  coupled  up,  with  the  lids  closed;  and  fig.  7,  the 
interior  of  the  coupled  units. 

It  will  be  noticed  in  fig.  7 that  the  board  is  a six-line  board,  with 
provision  made  for  two  extra  ways  to  be  added  later,  and  that  the 
drilling  is  ready  complete,  so  that  the  extra  ways  can  be  added  in 
a few  minutes. 

The  “Timken”  Patent  Roller  Bearing. 

The  Electric  and  Obdnance  Accessories  Co.,  Ltd.,  of  Cheston 
Road,  Aston,  Birmingham,  have  taken  up  the  manufacture  of  the 
“ Timken  ” roller  bearing,  of  which  we  give  some  particulars  below. 
We  are  informed  that  this  type  of  bearing  has  been  very  largely 
adopted  by  automobile  builders  in  the  United  States,  as  well  as  for 
horse-drawn  vehicles.  There  are,  of  course,  innumerable  other 
uses  to  which  it  can  be  applied;  for  instance,  the  bearings  of 
electric  motors,  tramway  and  railway  cars,  &c.  The  three  principal 
advantages  claimed  for  the  “ Timken  ” bearings  as  compared  with 
ball  bearings  are:  the  long  bearing  surface  of  the  rollers,  their 
ability  to  withstand  end  thrust  as  well  as  radial  load,  and  their 
ease  of  adjustment,  owing  to  the  conical  shape  of  the  bearing,  a 
unique  feature. 

The  illustrations  practically  explain  the  construction  of  the 
bearing.  It  will  be  seen  that  the  inner  cone,  which  is  fixed  on  the 
shaft,  is  provided  with  two  ribs,  an  essential  feature  of  the  device. 
Round  each  roller  there  is  a groove  corresponding  to  one  of  these 
ribs,  by  means  of  which  the  rollers  are  confined  to  their  track,  and 


your  office  that  there  were  no  hydraulic  specialists  in 
England,  has  been  given  the  lie.  As  you  know,  we  have 
now  got  a large  staff  of  Continental  engineers  in  this  office 
continually  occupied  in  preparing  the  lay-out  of  hydro- 
electric schemes  in  all  countries,  and  every  day  brings  us  in 
a fresh  inquiry.  It  is,  of  course,  a pity  that  we  have  to  get 
most  of  our  engineers  from  the  Continent,  but  we  are  now 
taking  in  a considerable  number  of  men  from  the  universities 
and  technical  colleges,  and  training  them  up  as  water-power 
engineers.  Of  course,  the  process  is  slow,  but  when  com- 
pleted it  will  mean  that  there  are  English-born  water-power 
specialists,  which  fact  in  the  Colonies  will  doubtless  have  a 
great  deal  of  weight. 

“ Of  course,  we  always  need  help  from  the  many  water- 
power owning  companies  for  tramways  or  electric  light,  the 
money  for  which  has  been  almost  entirely  raised  in  England, 
and  we  hope  soon  that  these  and  future  companies  will  be 
fully  aware  of  our  existence,  and  we  think  you  can  do  a good 
deal  to  help  us  and  the  allied  manufacturers.” 

We  announced  in  our  last  issue  that 
A Difficulty  Regarding  the  City  of  Toronto  was  inviting 
Canadian  Business,  tenders  for  certain  electrical  and 
pumping  plant,  the  tenders  for  which 
were  to  be  lodged  by  October  1 4 th . In  the  American 
papers  advertisements  appear  Btating  that  the  speci- 
fications and  forms  of  tender  can  be  obtained  on 


Fig.  8. — Details  and  Section  op  " Timken  ” Roller  Bearing. 


are  prevented  from  twisting ; but  the  bottom  of  the  groove  does 
not  touch  the  rib,  the  load  beiDg  carried  entirely  on  the  part  of 
the  roller  between  the  ribs,  on  the  cone.  A cage  pressed  out  of  one 
piece  of  steel  keeps  the  rollers  in  position  on  the  cone.  Lastly,  the 
outer  cup  is  tapered  to  fit  the  rollers,  and  by  variation  of  its  axial 
position  with  regard  to  the  inner  cone  provides  adjustment  for 
wear — an  important  feature  of  the  system.  The  whole  thing  is 
very  simple  and  compact,  occupying  the  same  length  as  a ball 
bearing  (from  I-Jj  to  1^  in.,  according  to  size).  The  rollers  are 
made  of  special  nickel  steel,  hardened  in  oil,  and,  as  well  as  the 
cups  and  cones,  are  accurately  ground  to  size  by  machi  nes. 

The  Electric  and  Ordnance  Accessories  Co.,  who  own  the  sole 
manufacturing  rights  for  Europe  and  the  British  Empire  (except 
Canada),  are  commencing  the  manufacture  of  these  bearings 
immediately  in  their  works  at  Aston,  where  they  have  ample 
facilities  for  producing  a large  output. 


NOTES  ON  TRADE  ABROAD. 


( Continued  from  page  479.) 

We  are  pleased  to  be  able  to  record 
British  Success  in  on  another  page  in  this  issue  the 
Canada.  success  which  has  attended  the  efforts 

of  some  British  firms  to  secure  im- 
portant electrical  and  other  plant  contracts  for  the  City  of 
Winnipeg.  Generators  and  exciters  have  been  ordered 
from  Messrs.  Vickers,  Sons  & Maxim,  Ltd.,  of  Sheffield, 
while  Messrs.  Jens  Orten-Bdving  & Co.,  of  London,  have 
carried  off  the  water  turbines.  The  latter  firm,  who  are  natur- 
ally very  pleased  with  this  important  result  of  their  Canadian 
skirmish,  in  a letter  to  us  concerning  the  contract,  allude  to 
our  own  comments  on  hydro-electric  possibilities  abroad  in 
the  article  on  “ Notes  on  Trade  Abroad.”  They  say  : — 

“ You  will  now  see  that  the  remark  of  the  ‘ visitor  ’ to 


application  to  the  city  engineer.  From  the  date  of  our 
announcement  of  the  news  this  leaves  just  upon  four  weeks 
wherein  firms  in  this  country  are  to  submit  their  applica- 
tions for  these  documents,  prepare  their  tenders,  and  send 
them  across  to  Canada.  We  do  not  say  that  this  cannot  be 
done,  but  the  margin  of  time  is  very  narrow,  and  the  case  is 
a fair  illustration  of  the  necessity  for  direct  efficient  and 
alert  representation  on  the  spot  by  men  capable  of  taking  the 
whole  thing  in  hand  and  submitting  prices,  or  cabling 
intelligently.  It  does  not  always  happen  that  the  contract 
remains  open  so  long  as  we  have  mentioned — as  an  instance, 
let  us  look  at  another  Canadian  advertisement  appearing  in 
a leading  New  York  technical  paper  for  September  2nd. 
Here  it  appears  that  the  Toronto  City  Electrical  Department 
were  open  to  receive  tenders  until  noon  on  Tuesday,  September 
7th,  for  approximately  15  tons  of  bare  copper  conductors,  or 
the  equivalent  in  aluminium.  This  advertisement  is,  of 
course,  drafted  and  published  for  local  Canadian  and 
American  tenderers,  and  nobody  in  this  country  could 
expect  to  have  a finger  in  the  business  in  any  case — what- 
ever the  nature  of  the  contract — seeing  that  the  American 
advertisement  does  not  reach  England  until  the  list  is 
closed.  In  another  case  it  is  mentioned  that  the  City 
of  Toronto  “will  shortly  call  for  tenders  for  pole  line 
supplies,  including  poles,  cross-arms,  pins,  braces,  &c.  . . . 
For  information  apply  Electrical  Department,  City  Hall.” 
Here  there  is  no  date  given,  but  we  venture  to  suggest  that 
the  advertisement  is  drawn  up  for  everybody  rather  than  the 
tenderer  resident  in  England  or  Europe.  We  cannot  expect 
our  Canadian  friends  to  hold  back  their  work  for  a very 
long  time  purely  in  order  to  give  their  “ family  relations  ” 
in  this  country  a chance  of  tendering.  For  many  lines  we 
must  be  actually  on  the  spot  to  tender,  if  we  are  not  there  to 

* Since  these  lines  were  written  we  have  learned  that,  the  time 
for  sending  in  tenders  has  been  extended  by  a fortnight,  to 
October  28th. 
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manufacture.  We  remember  several  years  ago  certain  English 
municipal  authorities  in  issuing  their  advertisements  for 
electrical  plant,  &c.,  left  so  long  for  the  preparation  of 
tenders  that  it  was  generally  regarded  that  they  ardently 
desired  the  foreigner  to  have  ample  time  in  which  to  tender. 
Canadians  are  not  in  this  position — they  have  electrical 
manufactories  of  all  classes  very  near  at  hand,  some  on 
Canadian  soil,  some  just  over  the  border  in  the  States,  and 
they  do  not  wish  to  wait  for  us  unless  for  some  special  line. 
The  point  requires  no  further  emphasising  from  us — we 
must  be  ready  to  tender  promptly,  whatever  our  price,  if  we 
are  to  succeed.  Can  we  do  this  unless  we  are  at  the  hub  of 
Canadian  electrical  life  ? We  must  have  our  representative 
“ right  there.” 

We  have  had  so  many  inquiries 
' ‘ Are  Electrical  addressed  to  us  regarding  the  prospects 
Engineers  Wanted  in  for  electrical  engineers  in  Canada  that 
Canada  ? ” we  are  constrained  to  quote  an  opinion 
expressed  by  an  esteemed  engineer 
contributor  who  recently  visited  the  country  for  the  British 
Association  meeting.  We  put  to  him  the  case  of  a young 
man  of  electrical  training — now  in  search  of  employment — 
asking  what  were  the  prospects  for  him.  His  reply  was  that 
he  stood  a better  chance  there  if  he  became  a civil  engineer 
entering  at  one  of  the  Universities  in  Canada — say,  McGill 
at  Montreal — and  emerging  therefrom  as  a Canadian  and 
an  engineer,  trained  for  aiding  in  the  grand  work  of  develop- 
ment that  is  awaiting  the  engineer.  The  Canadian  Pacific 
Railway  requires  hundreds  of  young  engineers  every  year, 
and  all  the  “ out-turn  ” of  the  Universities  can  be  more  than 
absorbed  in  their  requirements  alone.  This  is  useful  advice 
to  young  engineers  and  to  parents  or  guardians  who  are 
seeking  how  best  to  place  their  sons  or  charges  in  fields  less 
overcrowded  than  are  most  of  the  professions  at  home.  But 
our  contributor  does  not  ignore  that  later  there  will  be  a good 
demand  for  electrical  engineers,  for  their  part  in  the  great 
development  must  come  when  the  foundations,  so  to  speak, 
have  been  put  in  by  the  civil  engineer.  Already  in  the  larger 
cities  important  electrical  works  are  being  contracted  for,  as 
we  have  shown  above,  and  electrical  engineers  will  be 
required  for  these,  both  in  their  construction  and  operation. 
If  British  firms  can  manage  to  secure  contracts,  they  may 
also  make  openings  for  British  engineers,  but  if  American 
works  are  called  upon,  especially  for  hydro-electric  work, 
then  we  guess  men  will  come  up  from  over  the  border. 

Why  all  this  nervousness  regarding 
Spain  Again.  Spain  ? We  have  said  a good  deal 
about  its  electrical  possibilities  in  these 
columns,  but  we  have  yet  more  to  say.  Mr.  British- Consul 
Maclean  is  pushing  before  us  the  claims  of  the  Bilbao 
market,  and  he  remarks  : — 

la  the  heavy  electrical  trades  the  tendency  still  is  for  orders  to 
go  elsewhere  in  preference  to  the  United  Kingdom,  and  this  is 
probably  due  to  the  fact  that  foreign  manufacturers  were  first  in 
the  field.  But  it  is  worth  while  to  call  attention  to  the  fact  that 
the  use  of  electricity  is  constantly  extending,  and  that  the  key  to 
the  Spanish  electrical  trades  is  cheapness. 

Writing  of  machinery  generally,  he  says  that  “competi- 
tion in  this  market  takes  the  form  of  cheapness  and  easy 
terms  of  payment,  and  consequently  a lower  class  of  manu- 
factures than  is  generally  made  in  the  United  Kingdom  is 
introduced.”  Of  course,  risks  that  have  to  be  run  in  con- 
ducting trading  transactions  with  the  markets  of  Spain  and 
some  other  parts.  Other  manufacturing  nations  run  these 
risks  with  far  less  nervousness  than  we  do,  and  they  get 
their  “blow  in  fust.”  We  are  frequently  told  that  British 
conservatism  in  declining  to  accommodate  the  foreigner  in 
the  matter  of  payments  is  losing  us  much  business. 

We  look  for  considerable  benefit  to 

Relations  with  Russia.  British  trade  with  Russia  from  the 
fraternising  of  the  Russian  and 
English  peoples  at  the  international  exhibitions  that  are 
being  urranged.  In  certain  individual  cases  exhibiting  may 
be  too  costly  a matter,  but  these  are  only  exceptions  ; the 
chances  generally  are  of  quite  another  kind,  and  in  the  sum 
total  ol  British  trade  we  are  bound  to  gain  from  such  events. 
We  learn  from  the  Times  correspondent  at  St.  Petersburg 
thut  in  response  to  the  invitation  from  the  Russo-British 
Chamber  of  Commerce  the  representatives  of  the  London, 
Liverpool  and  Manchester  Chambers  of  Commerce  will  visit 


St.  Petersburg  on  October  26th.  Invitations  will  also  be 
sent  to  Hull,  Newcastle  and  Bristol. 

The  Tsar  is  taking  a personal  interest  in  the  success  of 
the  Russian  Exhibition  to  be  held  in  London  in  1911,  the 
details  of  which  were  recently  discussed  between  the  St. 
Petersburg  and  London  Chambers  of  Commerce.  “The 
fundamental  objects  of  the  exhibition,  which  are  to  make 
the  British  public  acquainted  with  Russian  traders  and  pro- 
ducts, will,  it  is  hoped,  be  subsequently  applied  by  the 
Chambers  organising  a British  exhibition  in  St.  Petersburg.” 
We  ourselves  urged  the  adoption  of  the  latter  course  in 
our  issue  of  June  11th,  1909. 

While  alluding  to  Russian  trade,  we  may  remark  that  the 
Anglo-Russian  Gazette , which  has,  so  far,  been  running  as  a 
fortnightly,  will,  on  October  1st,  appear  weekly.  The 
September  issue,  which  is  before  us,  contains  a good  deal  of 
matter,  in  both  the  English  and  Russian  languages,  regarding 
many  points  that  require  attention  from  those  interesting 
themselves  in  Anglo-Russian  commerce.*  There  is  one 
article  that  concerns  us  directly,  as  it  relates  to  “ Electrical 
Goods  for  Russia.”  Among  other  things,  the  writer  says  : — 

In  view  of  the  keen  competition  in  all  branches  of  the  electrical 
industry  and  the  fact  that  the  German  firms  have  representatives 
and  often  depots  on  the  spot,  the  best  means  of  introducing  new 
business  is  to  do  as  the  German  manufacturers  have  done,  that  is,  to 
open  a selling  agency  and  later  on  a small  dep6t  of  those  goods 
which  are  most  in  demand. 

pAt  the  head  of  this  branch  should  be  placed  an  engineer  or  a good 
salesman,  equipped  with  the  necessary  technical  knowledge,  and 
knowing  the  commercial  and  financial  customs  of  Russia,  and  speak- 
ing both  Russian  and,  if  possible,  German  well.  Another  suggested 
means  of  doing  business  is  to  undertake  electric  installations, 
especially  of  motors,  on  the  credit  system — that  is,  by  accepting 
monthly  payments.  This  applies  chiefly  to  small  factories  and 
workshops. 

In  a leading  article  on  “ Why  Germany  is  Beating 
England,”  we  are  informed  that  “ the  truth  is  that  Germany 
has  beaten  us  in  Russia  because  while  we  have  been 
indolently  unenterprising,  lulled  into  a dull  lethargic  com- 
mercial slumber,  she  has  been  alert,  resourceful,  pushful, 
vigilant,  and  as  untiring  in  her  efforts  as  she  has  been  varied 
in  her  methods  and  her  desires  to  please.” 

{To  be  continued.') 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  oh  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Electric  Laundry  Irons  with  Indicators. 

In  January  this  year  new  rules,  regulating  the  installation 
of  electric  light  and  power  in  buildings,  were  issued  and 
enforced  throughout  Australia,  these  rules  beiDg  practically 
those  of  the  Institution  of  Electrical  Engineers,  London, 
with  certain  additional  rules  adopted  by  the  local  authorities. 

It  may  be  of  interest  to  you  to  know  that  electric  laundry 
irons  have  to  conform  with  the  following  rule  : — “ . . . 

in  addition,  every  electric  iron  must  have  a lamp  or  other 
approved  device  so  connected  as  to  indicate  at  all  times 
when  current  is  on  the  iron.” 

We  should  be  very  interested  to  hear  if  there  is  any  other 
part  of  the  world  where  a similar  rule  is  in  force,  and  if  so, 
what  class  of  indicator  is  used. 

We  see  several  means  of  getting  over  the  difficulty,  but 
they  all,  more  or  less,  possess  disadvantages. 

It  has  been  suggested  to  put  a low-resistance  lamp  in 
series  with  the  iron,  but  this  has  its  drawbacks,  as,  unless 
spares  were  kept  by  the  consumer,  his  ironing  operations 
would  be  liable  to  be  suspended  in  the  event  of  the  lamp 
failing.  Again,  in  this  part  of  the  world  there  is,  naturally, 
not  a very  large  demand  for  these  low-resistance  lamps,  and 
consequently  there  might  be  a difficulty  in  obtaining  them 
when  they  were  required  by  consumers  at  short  notice. 

The  placing  of  an  ordinary  incandescent  lamp  in  parallel 
with  the  leads  supplying  the  current  to  the  iron  is  not  viewed 
with  much  favour  by  the  suppliers  of  power  where  there  is  a 
preferential  rate  for  power  as  against  lighting  supply.  It 
would  be  quite  possible  to  have  the  lamp  burning  without 
the  iron  being  in  use. 
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Another  alternative  which  occurs  to  us  is  to  use  some 
cheap  form  of  galvanometer  which  would  indicate  when  the 
current  is  on,  but  this  would  only  be  suitable  in  districts 
supplied  with  direct  current.  Neither  would  it  appeal  to  us 
as  being  practicable,  as  it  would  be  a very  poor  form  of 
indicator,  and  one  which  would  not  be  likely  to  catch  the 
eye  of  the  user  of  the  iron. 

Seeing  that  in  Australia  the  only  apparatus  which  is  con- 
sidered so  dangerous — from  a fire  risk  point  of  view — that 
it  requires  an  indicating  device  is  an  electric  iron,  we  are 
practically  compelled  to  come  to  the  conclusion  that  the  in- 
dicating device  will  have  to  be  part  of  the  iron  itself,  as 
otherwise  the  consumer  who  has,  say,  half  a dozen  power 
plugs  installed  in  his  house,  would  have  to  have  each  plug 
supplied  with  an  indicating  device  just  on  the  off  chance  of 
his  (at  some  fatnre  date)  purchasing  a laundry  iron  and 
plugging  it  direct  on  the  mains. 

Newton,  McLaren,  Ltd. 

D.  Eabdley  McLaren,  Managing  Director. 

Adelaide,  South  Australia, 

August  nth , 1909. 


Testing  Condensers  for  Leakages. 

On  returning  from  holidays  my  attention  was  called  to 
two  letters  appearing  in  your  journal  referring  to  the  above. 

In  reply  to  Mr.  Middleton  (August  10  th),  with  a good 
reliable  make  of  condenser,  I hardly  think  it  necessary  to 
have  continuous  records  taken.  A slight  leakage  (unless 
running  for  some  time)  cannot  have  a very  serious  effect  on 
the  boiler  range,  so  that  an  occasional  test  as  described 
should  suffice.  As  pointed  out,  what  happens  is  that  a small 
leakage  tends  to  exaggerate  the  water  consumption  at  the 
engine,  should  a test  be  going  on  at  the  time.  Referring  to 
Mr.  Bayntun’s  letter  (August  23rd),  which  reads  much  like  an 
advertisement,  a leakage  that  will  gulp  in  sufficient  salts  to 
saturate  the  whole  boiler  range  and  bring  about  violent  prim- 
ing in  half  an  hour,  is  a good  sized  gap,  and  will  certainly 
not  require  a chemical  test  to  locate  it. 

The  use  of  silver  nitrate  as  a test  for  chlorides  in  water  is, 
indeed,  a very  old  one,  but  I certainly  thought  the  method  of 
using  it  for  detecting  leaky  condensers  was  new.  However, 
perhaps  he  will  oblige  me  by  giving  name  and  date  of  any 
paper  containing  a similar  article. 

Harbee. 

September  14///,  1909. 

[Mr.  Bayntun  described  the  silver-nitrate  test  in  the 
course  of  an  article  on  “ The  Working  of  Water-tube  Boilers,” 
contributed  to  the  Electrical  Review,  October  12th, 
1906.— Eds.  E.R.] 


“El  Dorado.” 

I’nder  the  heading  “El  Dorado”  you  publish,  in  your 
issne  of  the  10th  inst.,  a paragraph  relating  to  an  advertise- 
ment which  appeared  in  the  “ Situations  Vacant  ” columns 
of  yonr  Angust  numbers.  Yon  give  the  number  of  applicants 
for  particulars  of  this  certain  position,  and  the  actual  number 
of  formal  applicants. 

I enclose  for  yonr  perusal,  and  for  publication,  if  you  think 
fit,  a list  of  duties,  for  which  I sent. 

Can  one  wonder,  after  reading  over  and  carefully  con- 
sidering the  requirements  of  the  advertiser,  that  only  one- 
half  the  recipients  of  this  list  should  be  sufficiently  courageous 
to  risk  by  applying  for  the  post  in  question,  being  appointed 
the  successful  candidate  ? 

Should  these  50  per  cent,  be  credited,  or  should  honour 
be  to  the  non-triers  ? To  the  latter  I personally  think.  It 
is  good  to  know  that  there  is  a remnant  of  self-respect  held 
m the  bosom  of  some  of  our  engineers. 

From  the  list  of  duties,  I gather  that  the  man  appointed 
must  accept  responsibility  for  the  entire  undertaking,  be  his 
own  charge-man,  his  own  engineer,  electrician,  clerk  and 
plumber.  Truly,  a most  wonderful  personage  he  must  prove, 
with  a constitution  of  iron,  or  overtaxed  nature  will  rebel,  or 
indeed  a “ man  of  gold,”  that  he  may  have  the  wherewithal 
to  provide  sustenance  against  the  fag  of  brain  and  body 


which  otherwise  the  lengthy  hours  of  toil  and  duty  would 
surely  occasion. 

And  look  at  the  princely  salary  offered  ! 

I apologise,  Sir,  for  thus  encroaching  upon  your  valuable 
time,  but  really  cases  of  this  description  do  make  one 
sympathise  with  “ Omar,”  and  wish  him  all  luck  in  his 
prospective  Canadian  farming. 

Non-Trier. 


LLANDILO  URBAN  DISTRICT  COUNCIL. 

Appointment  op  Electrical  and  Mechanical  Engineer. 

List  op  Duties. 

The  Llandilo  electrical  station  is  worked  at  present  by  a double 
set  of  d.c.  generators  driven  by  steam  with  battery  of  accumulators 
and  battery  booster. 

The  person  appointed  will  be  held  responsible  for  the  working  of 
the  complete  installation  and  must  take  charge  of  the  evening 
shift. 

He  will  have  to  do  all  necessary  extensions,  alterations  and 
repairs  of  generating  plant,  cables  and  storage  battery. 

A knowledge  of  lead-burning  is  essential. 

To  make  new  service  connections,  read,  test  and  adjust  meters. 

Keep  accounts  of  stores,  &c.,  and  present  monthly  reports  to  the 
Council. 

The  appointment  is  subject  to  three  months’  notice  on  either 
side. 

Copies  (not  originals)  of  testimonials  must  be  sent  and  will  not 
be  returned. 

Applicants  must  be  content  with  the  above  particulars. 

Applications  stating  age,  previous  experience,  and  salary 
required,  must  be  Bent  to  me  marked  “ Electricity  Application,”  so 
that  they  may  be  received  by  me  before  August  31st  inst. 

By  Order, 

R.  Shipley  Lewis, 

Clerk  to  the  Council. 

Llandilo,  August  IQth,  1909. 


Unemployment. 

I am  interested  in  “ Omar’s  ” letter  ; it  is  refreshing  to 
meet  a loyal  man  who  will  not  take  work  at  25s.  per  week 
or  so,  though  it  is  not  every  man  who  can  afford  to  be 
independent. 

It  is  the  same  old  story,  and  we  shall  never  do  any  good 
until  we  have  a glorified  trade  union  at  the  back  of  us  like 
the  medical  profession,  and  the  law,  &c.  I quite  thought 
that,  as  a result  of  the  various  letters  from  myself  and  others 
in  the  early  part  of  last  year,  we  had  succeeded  in  starting 
something  in  the  way  of  a protective  association,  but  I have 
reason  to  know  the  matter  has  dropped,  so  we  are  just  as 
backward  as  ever. 

I can  sympathise  with  “ Omar  ” as  regards  replying  to 
advertisements,  especially  those  over  numbers,  which  I find  are 
usually  “ no  class  ” ; they  never  have  the  courtesy  to  reply 
even  when  a stamped  addressed  envelope  is  enclosed.  I think 
it  would  be  a good  thing  if  assistants  would  abstain  from 
replying  to  numbers. 

I notice  in  the  current  issue  of  the  Review  there  are  no 
fewer  than  seven  advertisements  for  premium  pupils,  not- 
withstanding the  overcrowded  state  of  the  business  ; this  is 
one  of  the  things  which  is  killing  our  profession,  and  which 
should  be  taken  in  hand  by  a union. 

Electricity  Supply. 

September'  13  th,  1909. 


As  an  engineer  with  12  years’  experience  with  good  firms, 
who  has  been  seeking  employment  in  this  country  for  the 
last  12  months  without  success,  might  I ask  if  any  of  your 
readers  could  give  me  some  information  as  to  the  prospects 
of  finding  work  in  Canada  or  other  British  Colonies  at  the 
present  time  ? 

Desperate. 


The  Enclosed  Arc,  or  the  Metal-Fllamont  Lamp! 

The  article  in  your  current  issue  by  “ Ram  ” gives  some 
useful  hints  which  should  prove  very  acceptable  to  arc  lamp 
manufacturers  ; therefore,  it  is  rather  a pity  that  certain  of 
the  author’s  statements  seem  to  be  somewhat  misleading. 

For  instance,  we  are  told  that  3,000  to  4,000  m.h.c.il  for 
500-watt  flame  lamps  is  ridiculous,  yet,  later  in  the  article 
it  is  acknowledged  that  flame  lamps  give  five  times  the 
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candle-power  of  enclosed  lamps  of  similar  current  con- 
sumption ; if,  therefore,  we  select  the  author’s  example  of  a 
600-c.p.  enclosed  lamp,  and  multiply  by  five,  we  arrive  at 
one  of  the  figures  quoted  as  being  ridiculous. 

As  a matter  of  fact,  there  is  nothing  to  cavil  at  in  such  an 
estimation,  and  any  responsible  flame  lamp  makers  will 
quote  similar  figures  with  actual  photometer  tests  to  back 
their  claims. 

One  other  point  also  calls  for  comment,  namely,  the  com- 
parison of  costs  between  enclosed  arc  lamps  and  metal -filament 
lamps. 

In  both  cases  the  energy  consumption  of  one  lamp  only  is 
given,  but  the  depreciation  is  taken  on  four  lamps,  which 
does  not  give  a fair  comparison. 

Harry  J.  Booker. 

Manchester,  September  18 th,  1909. 


The  New  Theory  of  Electricity. 

You  are  hardly  as  courteous  in  your  reply  to  my  letter 
that  you  have  been  good  enough  to  print  in  your  current 
issue,  as  in  that  of  last  week.  It  is  hardly  courteous  to 
misrepresent  an  opponent,  and  I presume  I am  an  opponent 
in  this  case.  It  is  not  correct  to  say  that  I have  heard  of 
the  investigations  and  experiments,  for  the  first  time.  As 
I have  before  stated,  I have  followed  the  whole  matter 
very  closely.  What  I have  not  seen  is  an  account  of  any 
experiment  which  justifies  the  claim  which  Sir  Joseph 
Thomson  made,  and  which  I take  it  you  endorsed.  As  you 
are  aware,  I am  not  the  only  doubter  in  this  matter.  The 
President  of  the  Chemical  Section  of  the  British  Association 
is  apparently  also  a doubter,  and  I believe  I am  correct  in 
saying  that  the  new  theory  was  never  endorsed  by  Lord 
Kelvin  to  the  extent  of  the  claim  made  by  Sir  Joseph 
Thomson. 

I presume  I may  also  gather  from  the  humorous  letter 
signed  “ M.  F.  H.  W.,”  which  appears  in  your  current  issue, 
that  he  is  also  a doubter. 

Sydney  F.  Walker. 

Bath,  September  \lth , 1909. 

P.S. — I should  have  thought  that  our  many  friendly  bouts 
in  past  times  would  have  told  you  that  I only  write  when  I 
have  carefully  studied  my  subject. 


Automatic  Transformer  Switch. 

Having  read  the  letters  re  auto-transformer  switches,  I 
should  be  much  obliged  to  “ Engineer  ” for  the  name  of 
maker  of  the  switch  he  speaks  of,  which  is  sold  for  32s.  6d. 
(subject),  as  I am  about  to  fix  three  or  four  on  an  installation 
requiring  same,  and,  having  had  no  experience  with  these, 
would  like  one  that  is  reliable,  also  without  any  appreciable 
drop  ; I might  say  that  the  full  load  of  transformers  are 
2,000  watts  and  1,250  watts.  I have  seen  :one  working; 
it  is  very  good  from  an  electrical  point,  but  its  working  is 
not  always  decided — i.e.,  with  a low  c.P.  lamp,  say,  12  watts, 
it  may  go  in  or  not. 

I notice  that  “ Student  ” says  that  transformers  can  be 
obtained  with  a no-load  loss  of  6 watts  for  500  watts,  but 
they  don’t  seem  to  be  usual  marketable  productions  ; 10  to 
12  watts  for  the  500-watt  size  is  about  the  average,  and  as 
much  as  40  watts  for  2 kw.  These  figures  are  actual  tests 
from  a number  supplied,  not  from  makers’  lists. 

I quite  agree  with  “ Climax  ” about  the  meter  reading 
showing  10  per  cent,  higher  on  a small  load,  which 
equal  the  no-load  loss,  because  from  an  actual  test,  not  made 
by  me,  for  three  days,  without  any  lights  being  used,  the 
reading  was  not  proportionate  to  the  amount  registered  when 
the  lights  were  used  at  full  load.  Hence  the  economy  of 
switching  off  the  transformer,  or  installing  an  auto  switch  if 
the  former  method  is  not  convenient,  which  it  was  not  in 
thiB  case. 

An  Enquirer. 

Sqitemler  1 Qth,  1909. 


Electric  Miners’  Lamps. 

Mr.  Turquand’s  reply  to  my  last  letter  dealing  with  the 
working  costs  of  electric  miners’  lamps  is  evidently  based 
not  on  personal  experience,  but  on  sources  which  may,  or 
may  not,  be  unimpeachable.  I quite  fail  to  see  why  anything 
so  desirable  as  facts  concerning  the  results  of  the  Ediswan 
bulbs  should  be  withheld  ; surely  the  cause  of  the  electric 
lamp  cannot  be  strengthened  by  such  a policy. 

The  figures  I have  quoted  are  based  on  experience,  the 
nature  and  extent  of  which  are,  I believe,  familiar  to  Mr. 
Turquand.  I am  quite  prepared  to  accept  the  assurance 
he  has  given  that  his  lamp  is  a great  advance  on  the 
Sussmann — so  far  as  it  goes— but,  while  I do  not  for  one 
moment  wish  to  put  forward  arguments  calculated  to  assist 
the  other  “ party,”  I cannot  bring  myself  to  accept 
unreservedly  sweeping  statements  for  or  against  the  electric 
lamp  unless  some  measure  of  practical  proof  is  forthcoming. 
I do  not  agree  with  your  correspondent’s  estimate  of  costs, 
which,  I note,  is  the  outcome  of  “ further  study  ” of  the 
question.  It  has  surprised  me  that  he  should  have  attempted 
to  make  any  corrections  on  my  statements  before  having 
thoroughly  acquainted  himself  with  the  position. 

I believe  my  experience  with  electric  miners’  lamps  is  the 
more  extensive  of  the  two  ; for  this  reason  alone,  I respect- 
fully submit  that  my  argument  should  be  answered  with  figures. 
Meanwhile,  I shall  be  glad  to  render  any  such  help  as  may  be 
at  my  command  and  likely  to  be  of  service  to  those  interested 
in  electric  lamps. 

Giraldus  Jones. 

Birmingham,  September  20 th,  1909. 


Tramway  Power  Tariffs. 

However  much  you  may  have  qualified  it,  it  cannot  be 
denied  that  you  deliberately  compared  the  works  costs  of 
certain  tramway  power  stations  with  the  charges  made  by 
certain  combined  lighting  and  power  stations  for  tramway 
energy,  which  charges  are  based  on  works  costs  plus  capital 
charges.  You  then,  in  your  explanatory  notes,  pick  out 
certain  items  of  the  Glasgow  tramways  accounts  which  suit 
your  purpose,  because  it  would  obviously  not  help  you  if 
you  included  all  the  items  the  Glasgow  people  themselves 
include. 

A.  H.  Seabrook. 

September  Ylth , 1909. 

[Mr.  Seabrook  now  says  that  we  “ deliberately  ” com- 
pared certain  costs  ; last  week  he  said  we  had  “ perpetrated 
a blunder.”  He  is  certainly  nearer  the  mark  now,  for  we 
knew  perfectly  well  what  we  were  doing,  and  no  blunder 
was  made.  But  we  protest  against  his  method  of  criticising 
a paragraph  in  our  article,  and  refusing  to  recognise  that  it 
is  inseparable  from  the  remainder.— Eds.  E.R.] 


Before  replying  to  your  footnote  to  my  letter,  as  published 
in  the  Electrical  Review  of  the  17th  inst.,  I would  like 
to  say  that  my  sole  concern  was,  and  still  is,  to  (a)  prove 
that  your  premises  and  conclusions  as  to  Glasgow  and  Man- 
chester were  unsound,  and  ( b ) inferentially  to  show  that 
probably  your  comparisons  between  other  towns  were  also 
unsound.  I have  no  wish  to  disparage  the  Glasgow  Tram- 
ways Department  in  any  way,  nor  to  draw  any  comparisons 
further  than  are  necessary,  but  your  leader  has  put  the 
advocates  of  combined  undertakings  on  the  defensive  ; and 
as  one  of  them,  I am  merely  wishful  to  prove  that  Man- 
chester’s traction  policy  has  been  a wise  one. 

May  I further  say,  that  I did  not  furnish  the  figures  of 
cost  for  Manchester  and  Glasgow  as  absolutely,  but  only  as 
approximately,  comparable.  My  main  object  in  giving  the 
figures  was  to  reveal  the  serious  omissions  in  your  survey, 
apparently  with  some  result,  for  we  now  have  a figure  in 
the  case  of  Glasgow  of  -84d.  per  unit  taking  the  place  of  the 
previous  ‘35d.  I will,  however,  deal  presently  with  the 
cost  in  greater  detail,  although  there  are  serious  difficulties 
in  obtaining  a really  common  basis  of  comparison.  This 
difficulty  of  comparing  like  with  like  appears  to  have  been 
entirely  ignored  by  yon,  your  assumption  being  that  costs 
ought  to  be  uniform,  regardless  of  difference  in  financial 
policies,  physical  conditions,  &c. 
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a g an  illnstration  of  this,  may  I cite  two  cases— one  town 
vhere  owing  to  halfpenny  fares,  many  more  passengers  are 
■*rried  than  in  the  second  town,  the  traffic  being  well  spread 
,ud  over  the  day,  the  other  town  enjoying  the  benefit  of 
jicrher  fares,  but  experiencing  much  worse  “ peaks  in  the 
nomine  and  evenings.  Leaving  out  of  consideration  the 
,efc  results  of  the  working  of  the  two  tramway  systems,  is 
! not  obvious  that  the  power  costs  in  the  first  case  are 
wund  to  be  lower  (reckoned  per  unit  of  energy  consumed) 
han  in  the  second  ? Then,  again,  as  a more  striking 
Unfltration,  the  cost  of  supplying  energy  in  a widely  scattered 
irea  cannot  conceivably  be  as  low  as  in  a very  compact  and 
nore  densely  populated  area.  All  these  differences  un- 
doubtedly influence  costs.  ,, 

But  to  return  to  the  comparison  of  Glasgow  and  Manchester. 

[c  is  true,  as  you  say,  that  Glasgow  s costs  include  £47,547 
for  depreciation,  but  you  are  in  error  in  stating  that  there  is 
ao  counterpart  to  this  in  the  Manchester  costs.  Manchester 
provided  £40,000  in  respect  of  its  entire  capital  outlay  in 
the  electricity  department,  and  of  this  the  tramways  bore  its 
proper  quota.  Glasgow’s  provision  worked  out  at  4-58  per 
cent? on  capital  outlay  as  against  Manchester’s  provision  of 
1-68  per  cent.,  leaving  a difference  of  2 9 per  cent,  attri- 
butable to  Glasgow’s  avowed  policy  of  ultimately  dispensing 

with  borrowed  capital.  . . , , 

On  the  score  of  provision  for  repayment  ot  debt, 
Manchester  had  to  provide  2|  per  cent,  as  against  2 per 
cent,  in  Glasgow— these  percentages  being,  of  course,  beyond 
the  control  of  either  town  ; both  towns,  therefore,  have  to  be 
put  on  an  equality  thereon  for  comparative  purposes.  On  the 
score  of  rents,  rates  and  taxes,  the  comparison  between 
Glasgow  and  Manchester  is  anything  but  fair.  Glasgow  pays 
£48,000  against  a total  capital  outlay  of  £3,145,576,  but  only 
debits  power  expenses  ( vide  annual  accounts,  page  21)  with 
£5,069,  although  the  capital  outlay  on  the  supply  of  power 
fas' distinct  from  operation  of  cars)  is  stated  at  £1,038,81 2. 
\ pioper  allocation  on  the  bare  data  published  is  not 
possible,  but  dividing  the  £48,000  in  the  ratio  of  the  two 
outlays  would  give  a further  charge  against  the  power  costs 

of  £10,053.  , . • . -n. 

The  Glasgow  account  as  then  put  into  line  with 
Manchester  (so  far  as  circumstances  permit)  would  read 

thus  : — 


Total  costs  as  published ••• 

Add  amonnt  under-estimated  for  rates,  taxes,  &c, 
Difference  in  rates  of  sinking  fund  obligations 

Deduct  difference  in  rates  of  depreciation 
written  ofi  by  the  two  undertakings 


£136,145 

10,053 

7,791 

£153,989 

30,125 


£123,864 

Dividing  this  by  the  figures  admitted  by  you,  viz., 
25,204,530  units,  less  496,770  units  bought  from  the 
Glasgow  electricity  department,  or  24,707,760  net,  which 
allows  for  units  “ used  in  car  works,  depots,  &c.,  we  have 
a cost  of  l-20d.  per  unit,  as  against  Manchester’s  charge  of 

l*14d.  „ T,  , 

So  far  I have  dealt  with  costs  in  the  year  1908.  .If  (^fer- 
ence  be  made  to  the  accounts  for  the  year  1909,  it  will  be 
found  that  in  Glasgow  there  is  a slight  increase  in  costs, 
and  that  in  Manchester  the  charge  has  fallen  from  1 Gh 
to  104d.  per  unit.  For  the  year  now  running  the  charge 
in  Manchester  is  settled  at  Id.,  plus  or  minus  a slight 
adjustment  in  case  coal  differs  from  10s.  per  ton. 

It  is  thus  patent  that  the  tramways  department  in  Man- 
chester is  buying  current  from  the  electricity  department  at 
a lower  price  than  Glasgow’s  self-contained  undertaking  can 
produce  it  for. 

As  regards  the  linking  of  the  two  Glasgow  departments, 
full  advantage  cannot  obviously  be  taken  until  such  time 
as  renewals  or  extensions  are  necessary  in  one  or  both 
departments.  The  linking  implies  a decided  change  of 
policy,  the  whole  fruit  of  which  may  not  be  apparent  for 

some  years.  „ _ 

* G.  L.  Pearce# 


overhead  equipment,  &c.,  cost  included  in  Glasgow’s 
capital  expenditure,  and  not  in  Manchester  s. 

Then,  again,  he  allocates  three  times  as  much  rent,  rates 
and  taxes  to  the  Glasgow  power  expenses  as  the  Glasgow 
people  themselves  allow,  but  takes  no  account  of  the  fact 
that  the  Scottish  undertaking  pays  in  rates,  &c.,  1-5  per 
cent,  on  its  capital  as  against  only  ‘92  percent,  in  the  case  of 
Manchester;  'furthermore,  he  assumes  the  assessment  at 
Glasgow  to  be  pro  rata  on  the  capital  employed  in  power 
plant  and  tramways,  although  the  usual  practice  in  tramway 
rating  appears  to  be  to  assess  the  tramway  undertaking  on 
its  gross  receipts,  while  thfe  power  plant  is  allotted  a 
proportion  based  on  a small  percentage  of  the  structural 
value  of  buildings  and  plant. 

If,  as  it  appears,  the  power  plant  is  favourably  assessed 
as  compared  with  the  whole  undertaking,  and  as  compared 
with  a combined  plant,  so  much  the  better  for  the  tramway 

power  station.  , 

Again,  although  Mr.  Pearce  makes  an  allowance  for 
Glasgow’s  high  rate  of  depreciation,  he  is  significantly 
silent  as  to  the  proportion  of  the  £40,000  provided  at  Man- 
chester for  depreciation,  which  may  apply  to  tramway 

PlWe  have  never  suggested  that  exact  comparison  between 
the  two  cases  was  possible,  but  we  do  contend  that  some- 
thing more  than  coincidence  is  required  to  explain  away  the 
lower  power  cost  of  tramway  undei takings  in  general  which 
possess  their  own  plants,  as  compared  with  tramway  under- 
takings in  general  purchasing  energy,  and  particularly  so  in 
the  case  of  undertakings  in  neighbouring  towns. 

For  the  rest,  we  quite  appreciate  Mr.  Pearce  s desire  to 
prove  that  Manchester’s  traction  policy  is  the  correct  one, 
although  we  may  not  agree  with  'his  method  of  doing  so. 
Eds.  E.R.] 

As  Mr  S.  L.  Pearce’s  observations  in  your  current  issue 
respecting  Sheffield’s  published  figures  on  costs  per  units 
generated,  may  be  open  to  an  incorrect  interpretation,  may  1 
be  allowed  to  point  out  that  the  figure  -668d.  was  evidently 
taken  from  our  statement  of  accounts  to  Maich  2oth,  J 908. 

To  bring  these  figures  up  to  date,  our  total  costs  per  unit 
generated  for  year  ending  March  25th,  1909,  were  •659d., 
the  allocation  being  taken  from  all  items  set  out  in 
what  is  now  known,  and  happily  agreed  upon,  as  the 
“ Standard  Form  of  Tramway  Accounts  (this  having 
been  considered  suitable  and  applicable  for  comparative 
purposes  to  self-contained  or  other  undertakings),  lhe 
figure  -659d.  is  made  up  as  follows  :— 

Works  costs— including  maintenance  and  repairs 

of  all  plant,  ducts,  cables,  buildings,  &s.  ...  J9ua. 

Proportion  of  rates  and  taxes . ...  •••  ••• 

insurance  premiums cuoa. 

Interest  and  sinking  fund  1 • 

■659d. 

I agree  that  our  figures  “require  considerable  adjustment 
before  they  are  comparable  with  those  of  Manchester, 
it  appears^  to  me  that  Mr.  Pearce,  instead  of  bringing  his 
figures  down  to  our  basis,  raises  our  figures  in  his  comPari‘ 
son  up  to  -81d.  per  unit,  presumably  from  his  own  system  of 

allocating  certain  charges.  . . , ,, 

As  I am  at  the  present  time  preparing  a PaPer  J°r  the 
Institution  of  Electrical  Engineers  on  “ Equitable  Charges 
for  Tramway  Supply,”  I must  reserve  my  opinion  as  to 
what  should  be  included  under  “ fixed  charges  “ deter- 
mining selling  price  to  a tramways  undertaking,  which  subject 
is  a very  debatable  one.  H E>  Yerbnry, 

Chief  Engineer. 

Sheffield  Corporation  Tramways, 

September  20 th,  1909. 


[Mr.  Pearce  introduces  certain  questionable  assumptions  in 
order  to  support  his  case. 

Thus  he  increases  the  Glasgow  loan  charges  to  a hypo- 
thetical amount  in  order  to  pnt  them  on  the  same  basis  as 
tboBe  of  Manchester,  but  he  makee  no  allowance  for  the 


Induction  Motor  Trouble. 

Onuld  amvone  through  the  medium  of  this  journal, 
enlighten  me  as  to  the  explanation  of  the  JJ 

a 10-H  p induction  motor,  slip-ring  rotor  -.—Running  light 
on  85  ~ 210  volts,  it  took  29  amperes  1,100  watts,  whereas 
when  stationary  and  rotor  on  open-circuit, 
amperes  on  210  volts  85  ~.  These  readings  give  the ^ollow^g 
data  : friction,  windage  and  core  losses,  Ac.,  = 1,100  watts , 


496 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,601,  September  24,  igog 


therefore,  at  210  volts,  5-25  amperes  — energy  amperes,  and 
taking  second  reading  as  magnetising  current,  this  = 15. 
Therefore,  when  running — 

resultant  c = 10*  _|_  5-25^  = 15‘9  amperes. 

This  is  totally  different  to  test  (1),  which  gave  current 
= 29  amperes.  Why  is  this  ? Are  there  any  other  losses  to 
come  in  when  running  light  ? 

Troubled. 


REVIEWS. 


Elcrtririte  Agricole.  By  A.  Petit.  Paris  : J.  B.  Bailliere 

et  fils.  Price  5 fr. 

This  is  one  of  the  60  volumes  forming  the  excellent 
agricultural  encyclopedia  edited  by  Mons.  6.  Wery,  assistant 
director  of  the  French  National  Agricultural  Institute. 

The  book  is  well  written,  and  is  intended  to  show  the 
French  farmer  what  use  has  been  made  of  electrical  energy  in 
farming  operations,  and  to  familiarise  him  with  the  terms 
commonly  employed  in  electrical  work.  After  explaining 
these  terms,  the  book  deals  with  the  conditions  under  which 
electrical  energy  is  generated  and  distributed.  Direct-current 
dynamos  and  motors,  accumulators,  alternating-current 
machines  and  induction  motors  are  described,  and  diagrams 
are  given  showing  the  various  methods  of  winding  motor 
and  dynamo  field  circuits,  as  well  as  the  connections  of  poly- 
phase circuits. 

The  question  of  generation  or  purchase  of  electrical  energy 
is  discussed  from  the  standpoints  of  convenience  and 
economy,  the  various  systems  of  charging  are  detailed,  and 
the  tariffs  of  a number  of  supply  undertakings  are  given 
both  for  lighting  and  for  power. 

The  rest  of  the  book  is  devoted  to  a systematic  study  of 
the  uses  of  electricity  in  farm  work.  The  various  methods 
of  lighting  are  dealt  with,  and  a number  of  electric  lamps 
described. 

Electrically  driven  ploughs,  threshing  machines,  saws, 
pumps,  root,  crushers,  ice-making  machines,  cream  separators 
and  chaff  cutters  are  each  described,  and  the  various  methods 
of  driving  them  are  given,  with — where  possible — the  power 
required. 

Afterwards  the  use  which  may  be  made  of  electricity  as  a 
heating  and  ventilating  agent  is  considered,  and  a further 
chapter  deals  with  the  cases  in  which  the  chemical  effects  of 
the  electric  current  are  made  use  of,  as  in  the  sterilisation 
of  milk  and  of  water  by  means  of  ozone,  tanning,  sugar 
refining,  bleaching,  and  the  rectification  of  alcohol  com- 
pounds. 

It  is  noticeable  that  no  reference  is  made  to  the  effect  on 
the  growth  of  crops  which  electrostatic  charges  are  said  to 
cause,  or  to  the  experiments  which  have  been  made  under 
the  direction  of  Sir  Oliver  Lodge  on  this  subject. 

The  physical  effects  of  electric  currents  are  considered, 
and  directions  given  as  to  the  treatment  to  be  applied  in 
cases  of  electric  shock. 

The  book  contains  much  information  as  to  actual  instal- 
lations, and  in  many  cases  gives  capital  outlay  and  working 
results.  It  refers  to  the  difficulties  which  have  had  to  be 
overcome  in  early  installations,  due  to  the  antipathy  of  the 
workers  to  new  methods.  The  author  looks  forward  to  a 
largely-e.\  tended  use  of  electricity  for  farming  purposes  in 
the  near  future. 


Ivinlochleven  Assessment.— An  Appeal  Court  under 

the  Lands  Valuation  Act,  was  held  at  Oban  last  week,  when  the  case 
of  the  Kyilochleven  Water  and  Electric  Power  Co.,  which  the 
assessor  had  assessed  at  £60, COO,  was  considered.  According  to  the 
(r'lasyov)  Daily  Herald,  evidence  wa?  led  at  considerable  leDgth  by 
Messrs.  Tait,  Mtinro  and  Ferguson  for  the  Aluminium  Co  , and  for 
the  assessor  by  Mr.  Jackson,  assessor  of  railways,  and  by  Mr.  Allan 
Carter,  C E , Edinburgh.  After  a hearing  which  lasted  for  five  and 
a half  hours,  the  Bench  came  to  the  decision  that  the  works  should 
be  assessed  at  £30,000  when  in  full  working  order,  being  5 per 
cent,  on  £642,000  of  capital  expenditure,  and  that  for  this  year, 
owing  to  the  incomplete  state  of  the  works,  the  valuation  be  restricted 
to  £10,170. 


BUILDING  AN  ENGINE  FOUNDATION. 


By  ENGINEER-IN-CHARGE. 


There  is  no  structure  embodied  in  the  lay-out  of  a porc< 
house  whose  appearance  appeals  to  the  eye  of  an  observe 
or  is  likely  to  stimulate  his  imagination  to  inquiry  whe 
observed,  less  than  the  very  basis  of  the  most  important  an 
intricate  machinery  within  the  building,  to  wit,  the  engin 
foundation.  As  a rule,  on  the  main  floor  of  the  engin 
room  the  foundation  makes  no  appearance  at  all,  and  when  0 
going  below  into  the  basement  one  does  catch  sight  of  it,  j 
appears  merely  to  be  a wall  erected  for  conveniently  carrj 
ing  racks  for  cables  and  conduits  for  lighting  circuits,  sur 
porting  the  floor  above  it,  and  light  duties  of  that’kinc 
giving  no  superficial  evidence  of  the  heavy  responsibillt 
which  is  its  raison  d'etre. 

Nevertheless,  in  spite  of  its  unpretentious  appearaua 
there  are  many  interesting  details  which  must  necessaril 
be  considered  and  correctly  summed  up  in  order  that  th 
finished  work  may  give  satisfaction,  and  remain  out  c 
mind  as  well  as  out  of  sight  during  its  existence.  Th 
notes  which  follow  refer  to  the  building  of  a typical  concret 
foundation,  to  carry  a large  high-speed  engine  and  gene 
rator.  Figs.  1 and  2 give  a general  idea  of  its  shape  an 
proportions  ; the  superficial  area  was  decided  by  the  size  c 
the  plant  to  be  installed  on  it,  and  the  depth  by  the  usu: 
considerations  of  getting  solid  ground  to  carry  the  weigh 
and  of  not  transmitting  any  vibration  to  the  walls  of  th 
building.  In  the  example  shown  the  base  is  slightly  wide 
than  the  top  ; this  “ batter  ” helps  to  counteract  the  ten 
dency  for  transmission  of  vibration,  though  it  is  not 
necessity,  many  foundations  for  similar  purposes  havin' 
vertical  sides  and  ends.  The  first  step  on  the  site  of  the  ne\ 
foundation  is  to  mark  out  the  plan,  with  its  centre  line  dul 
set  out  from  the  adjacent  machinery  or  other  fixtures,  as  th 
occasion  demands  or  allows.  In  the  case  under  consideratio. 
a smaller  generating  set  was  removed  and  its  brick  founda 
tion  with  it,  in  order  to  make  room  for  the  larger  set,  an< 
then  the  ground  was  dug  to  the  necessary  shape  to  receiv 

Fig.  1. 


the  lower  part  of  the  new  foundation.  In  this  process  some 
water  was  encountered,  but  did  not  give  much  trouble 
as  it  was  only  a small  quantity  of  surface  drainage,  and 
by  digging  first  one  part  and  then  another  lower  than  the 
remainder  of  the  space,  the  water  could  be  drained  away  fron 
the  portion  it  was  desired  to  work  on.  In  order  that  the  job 
should  be  done  expeditiously,  two  shifts  of  eight  men  each 
were  worked,  12  hours  each,  for  four  or  five  days,  at  the  en'dl 
of  which  time  the  space  was  ready  for  the  new  structure. 

Whilst  the  work  of  clearing  was  proceeding,  the  adjacent 
machinery  was  protected  from  the  dust,  necessarily  raised,  by 
large  sheets  of  tarpaulin  hung  as  a screen  between  it  and  the! 
work.  Then  the  filling -in  with  concrete  commenced, 
another  process  which  was  carried  on  continuously  day  and 
night,  for  the  reason  that  if  a layer  of  concrete  were  left 
exposed  to  the  air  some  10  or  12  hours,  especially  in  such  c 
warm  atmosphere  as  is  usual  in  an  engine  room,  the  surface 
would  harden  quite  sufficiently  to  prevent  its  amalgamating 
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pperly  with  the  next  layer  put  on  above  it,  and  the  result 
!iuld  be,  as  has  been  shown  by  experience,  that  cracks  would 
.pear  in  lines  marking  the  separate  layers,  and  vibration 
t mbles  would  set  in.  The  concrete  was  prepared  and 
ndled  as  follows  . 

A Equare  wooden  frame  5 ft.  6 in.  x 5 ft.  6 in.  x 11  in., 
'ding  approximately  1 cb.  yd.  of  material,  was  placed  on  a 
.-el  piece  of  ground,  with  bricks  set  in  to  make  a good  hard 
irface.  The  frame  was  nearly  filled  with  good  clean  stone 
'Hast,  crushed  to  pass  through  a sieve  of  about  H in.  mesh, 
:d  clean  sharp  sand,  in  the  proportion  of  ten  of  the  former 
i one  of  the  latter,  and  on  the  top  of  the  heap  were  deposited 


o and  a half  bags,  5 cwt.,  of  Portland  cement,  making  one 
bic  yard  of  material.  The  frame  was  then  removed  and 
e whole  mass  mixed,  dry  at  first  and  then  watered,  the 
ixing  being  continued  until  the  desired  consistency  was 
tained.  The  concrete  was  then  loaded  into  a hand  barrow 
d wheeled  to  the  foundation  site,  where  it  was  deposited  by 
jans  of  a long  wooden  shute  leading  down  to  the  base  of 
e foundation.  The  shute  was  moved  about  over  the 
rface  to  be  covered,  and  as  the  space  was  filled  up,  lengths 
*re  sawn  off  it  as  required.  Layers  of  8 or  9 in.  in  depth 
;re  spread  over  the  whole  area  at  one  time.  The  ballast 
ould  be  inspected  for  soft  pieces  of  bad  stone,  which  can 
sily  be  crushed  in  the  fingers,  and  any  with  an  appreciable 
tantity  of  such  bad  stuff  should  be  rejected,  or  it  would 
in  the  concrete.  Similarly  the  sand  is  liable  to  be  dirty, 
ntaining  many  pebbles  and  clayey  lumps  erf  sewage  which 
.pear  black  inside  when  broken  ; these  also  have  a deleterious 
'ect.  > - 

When  the  concrete  was  up  to  the  lower  floor  level,  it  was 
refully  levelled  off  round  the  edges,  and  five  courses  of 
affords  hire  blue  brick  were  laid  in  such  a manner  as  to 
ake  openings  from  the  sides  for  access  to  the  nuts  and 
ates  of  the  bedplate  holding-down  bolts.  (Fig.  3.) 

The  openings  were  then  boarded  up,  three  boards  in  each 
ig.  4) ; on  the  top  boards  the  positions  of  the  bottom 
ids  of  the  foundation  bolts  were  marked,  and  circular  wood 


lugs,  3 in.  in  diameter,  were  nailed  on  accurately,  with 
ie  aid  of  a large  wood  template  frame  (fig.  5).  Above 
fis  level  a frame  was  necessary  to  hold  the  concrete  in 
ie  required  shape  until  it  had  set ; this  was  constructed 
y making  a skeleton  frame  all  round,  of  nearly  vertical 
kittens  10  ft,  long  x 7 in.  x 3 in.,  spaced  at  intervals  of 


about  3 ft.  6 in.,  sloping  in  towards  the  top  to  give  the 
required  batter  (fig.  4).  Each  batten  was  propped  by  a 
board  nailed  to  it  at  one  end  and  bearing  ou  walls  or 
other  fixtures  at  the  other  end  ; at  the  foot  of  each  batten  a 
prop  was  wedged,  to  hold  it  up  against  the  strain  which 
would  tend  to  thrust  it  out  when  the  interior  was  filled. 
Boards  were  then  nailed  horizontally  against  the  battens, 
i&side,  and  a layer  of  concrete  filled  in  to  a height  of 
$ or  9 in.  The  foundation  bolt-holes  were  constructed  by 
placing  3-ft.  lengths  of  earthenware  pipe,  4 in.in  external 
diameter,  centrally  over  the  above-mentioned  circular  wood 
plugs,  and  concreting  round.  As  soon  as  the  concrete  laid 
to  the  height  of  these  pipes  was  able  to  retain  its  shape,  the 
pipes  were  withdrawn  and  the  process  repeated  for  another 
length.  Holes  of  5 or  6 ft.  length  thus  haying  been 
obtained,  and  the  concrete-stiffened  iron  pipes,  of  3 in.  internal 
diameter,  and  of  sufficient  length  to  reach  the  final  top  level 
of  the  foundation,  were  placed  in  the  holes,  and  some  thin 
concrete  run  round  them  to  fill  the  little  annular  space 
outside.  Meanwhile,  the  bolt-hole  template  was  fitted  on  to 
the  tops  of  the  iron  pipes  and  each  one  supported  in  itu 
from  the  horizontal  boards  running  round  the  top  of  the 
skeleton  frame,  by  means  of  a board  with  a circular  plug  on 
it  similar  to  the  one  at  the  bottom  end  of  the  pipe  (fig.  4). 

Then  the  process  of  filling  up  the  frame  with  concrete  was 
continued,  boards  being  added  horizontally  as  required  to 
effect  this.  The  boards  at  the  ends  of  the  frame  were  care- 
fully sawn  to  shape  the  exact  width  of  the  foundation, 
allowing  the  longitudinal  boards  to  project  past  their  ends, 
and  making  a neat  finish  at  the  corners.  At  the  generator 
end  a pit  was  required  to  admit  part  of  the  machine  and  to 
allow  for  cleaning  the  same,  inspecting  cable  connections, 
&c.  To  strengthen  the  walls  round  the  pit,  some  two  or 
three  strips  of  expanded  steel  were  laid,  four  square,  enclosing 
the  area  of  the  pit,  overlapping  one  another  at  the  ends, 
with  about  8 in.  or  9 in.  of  concrete  between  the  layers. 
The  holes  for  carrying  the  cables  from  the  generator  to  the 
basement,  and  for  draining  the  pit  in  case  of  any  liquid 
being  spilt  there,  were  made  by  laying  iron  pipes  of 
suitable  size  in  the  required  positions  before  the  concrete  was 
built  up.  The  foundation  top  was  finished  off  by  a layer  of 
special  material  l\  in.  thick,  while  the  concrete  was  still  wet, 
made  up  of  two  parts  dross  shingle  (fine  sharp  slag  refuse 
from  iron  furnaces,  like  flint)  to  one  of  sand  and  one  of 
cement.  This  finishing  layer  was  above  the  tops  of  the  iron 
pipes  and  2 in.  below  the  floor  level,  which  was  made  up  by 
the  flooring  material  after  the  machinery  had  been  erected. 

When  the  foundation  was  completed,  a process  taking 
about  18  days,  day  and  night  work  without  cessation,  old 
sacks  were  spread  over  the  top  surface  and  nailed  all  round 
the  timbering  at  the  top,  and  kept  damp  by  watering  with 
a can  every  three  or  four  hours  for  about  ten  days,  in  order  to 
avoid  any  risk  of  the  concrete  cracking  due  to  the  outer  portions 
drying  and  setting  much  more  rapidly  than  the  interior.  Some 
nine  days  later  the  timbering  was  removed,  and  finally,  rough 
places  were  filled  in  with  concrete  and  smoothed  off  to  make 
a neat  job.  The  foundation  was  then  ready  to  receive  the 
machinery,  so  far  as  any  work  to  be  done  was  concerned, 
but  such  a large  mass  of  concrete  requires  to  stand  about 
six  weeks  to  two  months  at  least  before  any  great  weight  is 
put  on  it,  and  hence  a very  necessary  consideration  is  to 
antedate  this  work  by  a considerable  period  to  the  delivery 
of  the  machinery.  The  weights  of  high-speed  engines  of 
the  usual  vertical  enclosed  type  vary  from  about  14  tons  for 
250-b.h.p.  size  to  110  tons  for  2,500  b.h.p.,  and  though  the 
turning  moment  of  a well-balanced  three-crank  engine  is 
very  uniform,  and  gives  rise  to  very  little  vibration,  the 
dead  weight  is  considerable  and  necessitates  every  precaution 
being  taken  to  make  the  foundation  firm,  to  avoid  any  risk 
of  serious  trouble  after  the  plant  has  been  put  in 
commission. 


Sooth  Africa.— The  Customs  Authorities  of  South  Africa 
have  recently  given  a decision  to  the  effect  that  ‘ electric  magnetos 
and  parts  thereof  imported  separately  ” are  to  be  classified  under 
No.  986  of  the  tariff,  the  duty  being  3 per  cent,  ad  valorem  on 
foreign  goods,  while  those  of  British  manufacture  are  admitted  free 
of  impqrt  duty. 
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USELESS  TENDERING. -a 


By  “ L.  M.” 

It  is  surely  high  time  that  the  electrical  trade  as  a whole 
took  up  arms  to  put  a determined  stop  to  the  present  reck- 
less waste  of  time  and  money  in  tendering  for  work  which 
will  never  be  given  out,  or  for  which  some  particular  firm 
has  been  chosen,  the  invitation  to  tender  being  merely  a 
cheap  and  easy  way  for  the  buyer  to  check  the  favoured 
firm’s  prices. 

In  many  cases  the  amount  spent  by  the  various  firms 
tendering  must  considerably  exceed  the  profit  to  be  obtained 
on  the  contract.  Quite  recently  some  10  or  12  manufac- 
turers were  asked  to  tender  for  two  or  three  small  (20-h.p. 
and  under)  motors  to  special  requirements,  where  they  could 
not  possibly  hope  to  secure  the  order,  seeing  that  the  pur- 
chasers have  a financial  interest  in  certain  electrical  works. 
An  invitation  to  tender  should  certainly  imply  that  the  client 
intends  to  make  fair  use  of  the  tender,  i e.,  to  buy  from  the 
party  tendering  if  he  sends  in  a favourable  offer ; and  any 
departure  from  this  course  is  nothing  more  or  less  than 
“ obtaining  prices  and  technical  data  under  false  pretences.” 
In  how  many  instances,  after  one  has  gone  to  a lot  of 
trouble  and  expense  to  quote,  does  the  client  absolutely 
refuse  to  give  any  explanation  as  to  why  the  order 
has  been  placed  elsewhere ! In  fact,  the  treatment  of 
contractors’  representatives  is  in  many  instances  little  short 
of  scandalous. 

The  consulting  engineer  has  had  many  hard  things 
said  against  him,  such  as  making  up  his  final  speci- 
fication from  the  contracting  firm’s  tenders  by  the  “ scissors 
and  paste  method,”  and  obtaining  trade  discounts  for  clients 
not  connected  with  the  trade ; there  is,  however,  a far  more 
objectionable  element — namely,  the  non-manufacturing  con- 
tracting firm  that  usually  poses  as  specialising  in  some 
particular  branch  such  as  power  distribution  or  mining, 
ships’  plant,  &c. 

Many  of  these  firms  are  agents  (openly  or  otherwise)  for 
manufacturing  firms,  mostly  Continental,  on  the  one  band  ; 
while  they  are  controlled  and  even  actively  managed  by 
gentlemen  who  are  at  the  same  time  managers  or  on  the 
boards  of  directors  of  the  firms  purchasing  plant.  Now  as 
these  good  people  are  naturally  interested  in  the  welfare  of 
the  agent  firm,  they  must  naturally  be  inclined  to  give  their 
tenders  undue  preference,  even  to  the  extent  of  thereby  going 
against  the  best  interests  of  the  company  purchasing  the 
plant,  for  no  man  can  faithfully  serve  two  masters. 

Outside  firms  have  little  or  no  chance,  as  if  they  quote 
favourably  the  a?ent  firm  naturally  knows  their  exact  prices 
and  simply  modifies  its  tender  to  suit  the  case. 

It  is  almost  impossible  for  the  electrical  trade  to  stop  this 
sort  of  thing,  and  the  only  course  would  appear  to  be  the 
publishing  of  a sort  of  black  list,  so  that  the  trade  would 
know  when  owing  to  vested  interests  it  would  be  useless  to 
quote.  It  should,  of  course,  be  quite  illegal  for  a director 
of  any  company  at  the  same  time  to  be  on  the  board  of,  or 
connected  with,  a second  company  doing  business  with  the 
first ; but  the  present  state  of  our  company  promotion  law  is 
a national  disgrace.  At  present,  A,  II  and  C float  a company ; 
A’s  firm  supply  the  building  material,.  B’s  the  electrical 
plant,  and  C’s  the  engines  and  boilers  ; then  they  calmly 
make  their  exit,  and  leave  the  poor  shareholders  proper 
with  the  white  elephant.  As  a well-known  legal  gentleman 
once  said,  “ Don't  steal  a horse,  or  you  will  be  put  in  prison 
for  theft ; buy  it,  but  don’t  pay  for  it,  and  with  reasonable 
care  you  will  be  quite  safe.” 

Possibly  when  our  foreign  rivals  have  captured  still  more 
of  our  trade  (they  are  certainly  doing  remarkably  well  at  the 
moment  in  South  Africa)  we  shall  wake  up  and  get  a busi- 
ness Government  and  a set  of  business , company  and  other 
hues  ; meanwhile  the  only  hope  seems  to  lie  in  more  united 
working  together,  and  less  “ cut-throat  ” policy  among  the 
trade  itself. 

Abroad  the  various  firms  work  together  far  more  than  we 
do,  and,  partly  as  a result,  manage  to  pay  decent  divi- 
dends, whereas  few  electrical  firms  in  this  country  are 
paying  anything  worth  speaking  about. 

Almost  without  exception,  the  whole  of  the  foreign 
agents  are  dealing  in  this  country  under  Anglicised  names, 


bo  that  buyers  dealing  with  these  firms  are  ofteg  under 
the  impression  that  they  are  getting  British-made  goods- 
this  is  very  noticeable  in  the  cable  trade,  and  especially  in 
the  name-plate  business. 

A contractor  in  the  Midlands,  recently  tendering  for 
“ British-made  material  throughout,”  offered  cables  made 
by  a firm  having  a London  address,  believing  this  to  be  a 
British  concern,  whereas  it  is  merely  the  English  branch 
of  one  of  the  Berman  cable  works. 

In  this  respect  the  Merchandise  Marks  Act  is  defective,  as 
so  long  as  no  name  or  trade  mark  appears  on  the  goods,  it  is 
not  necessary  to  mark  the  goods  as  “ made  abroad.”  The 
cases,  of  course,  have  to  be  so  marked,  but  there  is  nothing 
to  prevent  the  goods  being  repacked,  and  sold,  more  or  less, 
on  the  understanding  that  they  are  of  English  manufacture, 
after  they  have  passed  through  the  Customs. 


BUSINESS  NOTES. 


B.T.-H.  Lamp  Poster. — We  do  not  remember  any  line 
of  electrical  manufactures  in  which  the  British  designer  hs; 
evidenced  so  much  ingenuity  in  the  production  of  original  and 
striking  publicity  cards  as  he  has  displayed  in  pushing  the  sale  of 
metal-filament  lamps.  A number  of  these  have  already  been 
alluded  to  in  the  Electrical  Review,  and  we  have  now  before  ub 
one,  more  humorous  than  some  others  affect  to  be,  issued  by  the 


British  Thomson-Houston  Co,  Ltd.,  of  Rugby.  It  is  easier  to 
publish  the  accompanying  block  of  the  card  than  to  write  anything 
about  it.  The  show-card  is  supplied  in  two  sizes,  the  smaller  one 
being  before  us.  The  larger,  measuring  20  in.  X 30  in.,  is  expected 
off  the  press  very  shortly.  Any  dealer  in  B.T.-H.  lamps  can  obtain 
a copy  of  the  poster  by  sending  a trade  card  to  the  makers’  Publica- 
tion Department  at  Rugby. 

Catalogues  and  Lists. — Messrs.  Tickers,  Sons  and 

Maxim,  Ltd  , 32,  Victoria  Street,  S.W. — Eight-page  illustrated 
pamphlet  containing  a description,  with  a number  of  drawings  in 
colour,  of  the  V.S  M.  automatic  forced  lubrication  system  as  made 
by  them  for  all  types  of  bearings,  including  axle  boxes  for  rolling 
stock.  Notes  of  advantages,  and  a list  of  prices  of  rigid  pedestal 
bearings,  and  swivel  bearings  and  component  parts,  are  given. 

Messrs.  Baxendale  & Co.,  Miller  Street,  Manchester.— Very 
complete  illustrated  catalogue  of  76  pages,  covering  a large  variety 
of  electric  bells  and  kindred  manufactures.  Prices  are  set  out 
plainly,  illustrations  arc  profuse,  and  diagrams  of  connections  are 
given.  The  articles  included  in  the  list  are  pushes  in  wood,  china 
and  metal — plain  and  ornamental — door  contacts,  burglar  alarms, 
numerous  electric  bells  for  house,  factory,  outdoor,  mining  and 


other  service,  indicators,  bell  wires,  overhead  i^e  mateml  bat 
teries,  complete  bell  sets,  induction  coils,  magneto  medical  apparatus, 
lightning  conductors,  and  very  many  other  things.  HalfnTj 

Messrs.  Dorman  & Smith,  Ordsal  Electrical  Works,  Salford 

Manchester.— Illustrated  and  priced  leaflet  of fittings 
••  C ” type  main  switches  and  a new  senes  of 

Messrs.  Smithson,  Sharpe  & Co.,  Sykes  Stree  Hulme  Mau 
cheater  — Sixteen-page  illustrated  price  list  of  Manchester  a 
lamps  and  accessories.  It  shows  and  describes  briefly 
inverted  differential  arc  lamps,  vertical  smgie  enclosure  twm 
carbon,  photographic  printing,  and  miniature  arc  ^mps,  also  a 
number  of  devices  such  as  “ live”  resistances, transformers,  choking 
coils,  elevators,  weather-proof  hoods,  &c.  TVlis  ; 

Messrs.  Ross  & Co.,  62,  Robertson  Street,  Glasgow.— This  is 
bulky  catalogue  of  120  pages  which  iB  described  as  a Wholesale 
and  Export  Price  List  of  wires,  cables  and  electrical  accessories 
Commencing  in  Section  A with  " Rosa  vulcanisedelectnc  ^ 
wires  and  cables  and  flexible  cords,  also  bell,  telephone  and  otl 
wires  it  proceeds  to  particularise  in  Section  B,  a large  variety  of 
of  electric  lighting  accessories  such  asfuseboards  and  main  switches, 
insulating  materifl  and  tools,  arc  and  incandescent  lamps,  dynamo 
brushes,  ironclad  switches  and  fuses,  wall  plugs,  tumbl®r  ’ 

ceiling  roses  and  other  things  of  that  cult,  with  some  woodblocks 
and  shades,  and  factory  and  ships’  fittings  bringing  up  to  the  rear 
The  largest  section  of  all  ("  C ”)  is  devoted  entirely  to  electric  bells 
and  accessories,  covering  a host  of  materials  used  in  that  connection. 

The  Linoliti:  Co.,  25,  Victoria  Street,  S.W.— Several  new  publ 
tions  regarding  the  “Tubolite”  system.  One  expatiateBupontbe 
efficiency  and  economy  of  the  system  using  metal-filament  lamps  , 
another  gives  technical  particulars  of  the  system  of  both  metal  and 
carbon  lamps  and  candle-power  life  curves;  a third  shows  the 
system  for  shop  window  and  stage  lighting,  and  for  desk  use , 
another 1 is  a price  list,  while,  lastly,  a leaflet  describes  the 

CMES9eRS8eATKiN80N  Bros.,  Aire  Place,  Kirkstall 

fans,  and  motor-driven  ceiling  fans  ; ^ 

drills,  motors  and  polishing  machines  fitted  with  the  firm  s dus 
proof  bearings,  hand-power  bench  screwing  machines,  motor-driven 
hack  saws  and  factory  ceiling  fans,  all  of  which  are  manufactured 

at  the  above  address.  _ T __ 

The  Foster  Arc  Lamp  and  Engineering  Co.,  Lid,  Wo^le 
Road,  Wimbledon,  S.W.-Two  leaflets  relating  to  the  Foster 
automatic  transformer  switch,  giving  prices  ind  mst ruct^8  ^ 
working  and  connecting  same,  and  to  the  electric  bell  transforme 

“Sruri  Ltd.,  55,  H«*.ey  Or.™  N.K-She.t, 

16  and  17  (for  insertion  in  their  catalogue)  giving  illustrations  and 
dimension  sketches  of  their  standard  Lithohte  xnsalators—tube-end 

bushes,  electrolier  nipples,  wall  plugs,  alBO  formers  and  bobbins, 

“£££* & C0„  Ltd.,  ^ Edinburgh.  20-page 
oamDhlet  (No.  21a)  giving  full  descriptive  particulars  with 
dimensional  sketches,  and  a good  deal  of  tabulated  technical  data 
as  to  sizes,  speeds,  efficiencies,  &c.,  of  Peebles  continuous-current 

dynamos  and  motors  of  medium  size,  self-contained  of  the  pro- 
tected, semi-enclosed  and  totally  enclosed  types  respectively  It 
is  hoped  that  the  fully  approximate  dimensions  given  of  all 
machines  listed  will  be  useful  to  customers  in  determining  t e 

Bpace  necessary  for  any  machine.  0007  Farrinedon 

Messrs  Falk,  Stadelmann  & Co.,  Ltd.,.  8J-S7,  rarringnon 
Road  London,  E.C. — A novelty  which  has  been  issued  to  continue 
the  popularising  of  the  “ Efesca  ” metal-filament  lamp  with  the 
private^  consumer,  takes  the  form  of  a pasteboard  cut-out  repro- 
ducing the  actual  lamp.  Upon  opening  out  the  two  halves  of  the 
bulb  one  finds  pasted  within  a folded  circular  telling  about  that 
76  per  cent  saving  in  current  consumption  and  other  interesting 
matters  relating  to  the  lamp.  The  firm  will  supply  a batch  of  these 
noyelUes  with  his  own  name  and  address  printed  thereon,  to  any 

111 MbsTr^’ DruceTco.’,  72,  Temple  Street,  Wolverhampton.- 
Loose  leaflet  giving  particulars  and  prices  of  overload  circuit- 

^Messbs  Wm.  Wadsworth  & Sons,  School  Hill,  Bolton.— 
•■Something  New  in  Transporting”  is  the  title  of  a very  attrac- 
tively-produced folder  with  an  impressive  cover  quite  out  of  the 
ordinary  Btvle  informing  the  recipient  that  the  firm  is  At  your 
rervice  f”  for  any  of  the  electric  passenger  lifts  goods  lifts,  electric 
transporters  and  other  specialities,  which  are  alluded  to  in  the  few 

pages  of  illustrations  that  are  within.  T paflet 

P Messrs.  Elliott  Bros.,  36,  Leicester  Square,  W.C.— Leaflet 
describing  the  Campbell-Hyslop  Map  and  I use  Scale,  for  the  use 
of  offic3T9  in  field  artillery  training.  . . _ ..  ^ « 

Messrs.  Hawksley,  Wild  & Co.,  Ltd  , Brightside  Boiler  Works, 
Sheffield— Leaflet  relating  to  the  “ Suckling  ” water-tube  boilers, 
in  which  the  tubes  are  vertical  between  two  large  drums,  with 
ample  provision  for  free  circulation  and  facilities  for  removing  any 
tube  without  disturbing  others. 

Photographic  Exhibition.— The  annual  exhibition  of 
the  Royal  Photographic  Society  of  Great  Britain  is  now  open  at 
the  New  Gallery,  Regent  Street,  and  includes  a number  of  radio- 
grams, and  other  examples  of  scientific  photography. 

Bankruptcy.— -Re  Joseph  Richard  Hill,  The  White 

House  Wollaston,  Worcester,  carrying  on  business  at  the  Orb  Works, 
Lye,  Worcester,  inventor,  &c.-The  first  meeting  of  creditors  was 
held  at  Dudley  on  September  21st,  when  a statement  of  affairs  was 
submitted  showing  liabilit’es  £1,037,  f which  £702  was  expected 


to  rank  There  was  a deficiency  of  £531.  The  causes  of  failure 

Is  alleged  by  the  debtor,  were  chiefly  heavy  expenses  in  connection 
with  experimenting  and  developing  patents.  TJe debtor, q who  is 
58  years  of  age,  patented  a reduction  gear  for  electric  motors 1 
August  1904.8  Early  in  the  following  year  he  P^ased  the  Orb 
Works  Lve  for  £300,  after  paying  which  he  had  about  £2U 
capital  He’  took  these  works  to  develop  his  inventions,  whic 
were  chiefly  in  regard  to  electrical  machinery,  and  to  carry  on 

business  as  a Bcrap  ifon  merchant.  In  November,  1906,  debtor  sold  a 

Jourth  share  This  patent  for  reduction  gear  for  electric  motors 

for  £250,  but  he  had  not  been  successful  in  selling  the  remainder,  a 
it  figured  as  an  asset,  but  he  could  not  estimate  its  value The 
receiving  order  was  made  on  August  30th  on  a creditor  s petition, 
the  act  of  bankruptcy  alleged  being  that  the ^debtor  had ^ made 

SfiftS & «&£  has^no^ 6yet  ^een  adjudicated  a 

hill  o*  Hale  it  bol  no  value.  Atth.  meeting  nn  September  Slat, 
in  the  hands  of  the  Official  Receiver.  . t ■Rnatl  West 

E.  F.  Jones,  plumber  and  electrical  engineer,  1 ork  Road,  We. 

Hartlepool. — Order  made  at  Sunderland,  September  16  . 

H Alison  7 Great  Newport  Street,  London  (Laing,  Wharto 
an?-?;^n7on):-This  bankrupt  has  applied  for  his  discharge. 

iTwpecte^o^mk.'^heiirset^alte^dfducting  preferential 

are  estimated  to  produce  £334,  leaving  a deficiency  .of  £819. 

Debtor  gives  as  the  causes  of  failure,  " melt- 

2-are  2TS?i£££-~& 

Mr.  Alfred  Cripweli  (Messrs.  Corfield  & Cnpwell)  was  appointed 
trustee. 

Book  Notices— Manchester  Steam  Users  Associa- 
tion; Memorandum  by  Chief  Engineer  for  1908.  M|uc^^cr  - 

X lew  years  baa  denoted  mneb  attention  to 

the  study  ofPwater-hammer  in  steam  pipeB,  and  has  practically 

made’tbe  object  bi.  own;  the  p.e.ent 

ffroW  devoted  to  comparing  actual  cases  with  the  theory 

water-hammer  which  he  has  put  forward.  He  finds  that  nearly  one- 

half  of  the  number  of  explosions  are  due  either  to  e a sen  ^ 
drain  cocks  on  Bteam  pipes,  or  to  their  injudicious 
number  of  explosions,  chiefly  on  steamerB,  are  caused  by  admitting 
steam  into  pPipes  which  contain  water;  other  explosions  have 
occurred  when  water  was  admitted  into  steam  pipes,  or  when  steam 
, , . f u There  are  also  cases  of  steam  being  admitted 

issses 

manipulations  of  steam  valves  whereby  Plu6S°f  water  were  se^ 
f • •R/r-  Qt-rnmever  points  out  that  as  tho  fitting  oi  K 

arrangements  ^which  are  Intended  to  obviate  explosions,  has  been 
the  cause  of  the  majority  of  explosions,  and  because  in  comP^t® 

pipe  arrangements  i^ene  ^ H h p ^ with  steam  pipes 

memorandum  wdl  enable  those  wno^na^^  of  the  past, 

to  do  so  in  the  light  Rtrnmever  complains  of 

“^Chats  on  Electricity By  Frank  Broadbent,  M.I.E.E.  London : 
T ‘^Experimental  Physics^nd  'Mechanics.’;  By  J.  L.  Maxim. 

London  Longman,,  Green  & Co.  1909.  Price  Is.  6d. 

Important  Canadian  Contract.-As  announced  in 

- whJch  the 

c4  of”  'wYnn^peg  are  about  g*  “.P^hV^alvalue 

beiDg'$97,160.  and’we  understand  that t the 
of  their  type  in  the  world.  They  are  * tbe^  ^ ^yP 


500 


order,  however  has  been  obtained  by  an  English  firm  in  competi- 
tion with  all  the  world,  shows  what  can  be  expected  in  the  future 
m connection  with  the  many  hydro-electric  developments  that  are 
going  on  and  opens  up  a promising  vista  for  such  firms  as  Messrs. 
Willans  & Ribinson,  who  have  recently  taken  up  the  manufacture 
of  water  turbine  machinery,  and  to  hydraulic  specialists  such  as 
Messrs.  Bovmg  & Co. 

The  “ Waltun  ” Metal-Filament  Lamp.— The  busi- 
ness of  the  Premier  Electric  Lamp  Co.,  Ltd.,  of  Huyton  Quarry, 
near  Liverpool,  has  been  absorbed  by  the  British  Tungsten 
Lamp  Co  , Ltd.,  who  will  continue  the  manufacture  of  all  lamps 
previousiy  made,  and  also  metal-filaments  of  the  highest  quality, 
at  the  works  at  Huyton  Quarry.  For  some  months  past  the  com- 
pany has  been  engaged  in  the  equipment  of  the  factory  with 
machinery  and  plant  of  the  latest  pattern.  The  “ Wultun  ” lamp  is 
manufactured  solely  by  the  firm  under  a patented  process,  and  it  is 
claimed  to  be  the  most  durable  and  reliable,  and  that  it  will  burn 
in  any  P°81tl°D>  does  not  blacken,  and  has  an  average  life  of  1,000 
Hours.  The  W ultun  ” lamp  is  manufactured  throughout  by  British 

wo.rks>  HuJton  Quarry.  Every  lamp  is  thoroughly 
tested  before  leaving  the  factory. 

Dissolutions  and  Liquidations. — Messrs.  Wright 

Bros.  & Co.,  electrical  engineers,  6,  Queen’s  Elm  Parade,  Chelsea. 
—Messrs.  J.  Hemingway,  C.  Wrieht  and  H.  T.  Wright  have  dis- 
solved partnership.  The  Messrs.  Wright  will  attend  to  debts,  &c. 

T^°MAS«RVMA]*TiN  ,&  Co*  Ltd-  Street,  Newcastle-on- 

ly°e~A  first  and  Anal  dividend  of  6d.  in  the  £ is  being  paid. 

Wireless  Control  Syndicate,  Ltd.— This  company  is  winding 
«P  voluntary,  with  Mr.  Ernest  Mason,  6,  Gracechurch  8treet, 
~ meeting  of  creditors  is  to  be  held  on 
September  30th  at  14,  Gracechurch  Street,  E 0. 

The  Japan -British  Exhibition.— We  hate  received  a 

"°Py  ,the  Preliminary  prospectus  of  this  Exhibition  which  is  to 
be  held  from  May  to  October  next  year  at  Shepherd’s  Bush.  The 
Japanese  Parliament  has  already  voted  1,800,000  ven  (£180,000),  and 
the  Government  of  Formosa  and  the  Local  Prefectures  have  also 
tinn  w!nrgVU?S/0r  tke  Hshlbiti°D.  It  is  hoped  that  the  Exhibi- 
r^JT11  afi°rd,  vireat  Brltain  exceptional  opportunities  for  the 
P°8ltlon  in  the  foreign  trade  of  Japan.  As 
°.f, the  leadf?  merchants  of  Japan,  as  well  as  business  men 
1°??’  ,are  expected  t0  ™it  the  Exhibition,  it  is 
th.e  dl8play  at 'Shepherd’s  Bush  should  serve  as  a 
Kf”1.  advertisement  of  British  products  and  manufactures. 
Application  forms  with  schedules  of  prices  for  exhibits  can  be 
obtained  from  the  Secretary,  Japan-British  Exhibition,  1910 
Exhibition  Offices,  Great  White  City,  Shepherd’s  Bush,  W. 

Time  Recorders. — The  International  Time  Record- 

cofourtwl  jU8^  received  aJePeat  order  for  12  automatic  two- 
colour  time  recorders  from  Messrs.  Marshall,  Son  & Co,  Ltd 

Gh^frr°Tgh’  al-8°,  tUlther  orders  from  the  Municipal  Council  of 
Shanghai,  Imperial  Japanese  Navy  and  the  Woolwich  Arsenal. 

Trade  Announcements.— The  Electrical  Appa- 

batus  Co.,  Ltd  of  Battersea,  notify  that  in  future  they  will  be 
the  only  manufacturers  of  the  “ Koolark  ” enclosed  fuse,  and  all 

firin  bpe;Bnand  °flder8  Bame  should  be  addressed  to  them,  no  other 
rm  being  authorised  to  sell  or  deal  in  this  fuse  unless  they 
purchiise  same  from  this  company  in  the  firBt  instance.  7 

- G'  Bbaotjk  informs  us  that  Mr.  C.  Hook,  who  was  engaged 

and  also  Mr8  Gew’ bu8ine6B  for  a number  of  years, 
and  also  Mr.  G.  W.  Pointer,  have  severed  their  connection  with  the 
business,  owing  to  a reorganisation  of  the  staff. 

Welsbach  Metallic-Filament  Lamps.— An  interesting 

ha9  been  made  tbiB  week-  t0  the  effect  that  thf 
Welsi,aCh  Incandescent  Gas  Light  Co.,  Ltd.,  have  decided  to 
add  the  supply  of  metallic-filament  electric  lamps  to  their  large 
nnrlVV*9  3Qantle8.  &c.  For  the  present  the  lamps  will  be  im- 
p ed  fr0m  Germany-  The  following  extract  from  the  official 
nnouncement  is  noteworthy  : "Asa  business  move  there  can  be  no 
lueetion  of  the  soundness  of  the  Welsbach  policy,  because  whilst 

vet  anvth?n’p  Htd  ““f  be’  any  8u^e8tion  that  electricity  is  as 
yet  anything  like  so  cheap  as  incandescent  gas,  still  the  Welsbach 

oh^!ve88C?mpany’/Ild  thereare  factors  °ther  than  cheapness 
e S?  consideration,  notably  the  greater  cleanliness  of 
electric  light.  Loyalty  to  their  leading  line  naturally  imooses  a 
-ertain  restraint  upon  the  company’s  enthusiasm  for  electricity  but 
I11  easy ,to  read  between  the  lines,  and  we  congratulate  ^com- 
pany on  their  shrewd  insight  into  the  future  of  electric  lighting 


LIGHTING  and  POWER  NOTES. 

Benton.  rl  ho  R.C.  has  decided  to  have  an  interview 

L.VfinIeiTrS'  <?ro“P^n  & Co.’s  engineer  with  reference  to  public 

trn»mg  by  eIectrlclty-  Ibe  company  offers  to  provide  about 
40  lampp,  and  the  cost  would  be  £50  a year,  which  is  slightly  less 

man  the  cost  of  the  present  oil  lamps.  6 7 e89 

Brighton. — In  consequence  of  a report  by  Mr.  Christie 

Harbour' whM8,aCt0i.7  COIldition  of  the  lock  Ka^8  Shorelmm 
' ra,Khl  result,  in  serious  consequences  to  the  working 

1 1,  rn  t ,:nf  ”rlty  ^“tion,  the  Harbour  Trustees  have  decided  to  refer 
mk  matter  for  consideration  by  the  Works  Committee. 

, “r'!n?!,y iand  Erodiujjliam. — The  U.D.C.  has  decided 

Fne'r^v  «{n  !°"n  bj  electricity  in  place  of  the  present  oil  lamps. 
Energy  will  be  supplied  by  the  Frodingham  Steel  Co.,  and  tho 


^rL-nStvWilll.7E?CtJa  8avinS  of  £6°.  whilst  a much  superior 
ight  will  be  obtained.  The  capital  cost  will  be  £300  The 

nKW0n  of.obfcainmg  a prov.  order  so  that  electricity  will  be  avail- 
able for  private  lighting  has  been  deferred  for  a year. 

.,B®ry  £t. JEdmunds.— The  T.C.  has  decided  to  have 
?nL0T°WI1-^al  „a?d  °ffices  wirftd  for  electric  lighting,  the  work 
be  carried  out  by  the  electrical  engineer,  who  is  to  engage  a 
wireman.  A motion  in  favour  of  the  work  being  carried  out  by8 the 
electricians  trading  m the  town  was  rejected. 

Canada.  The  amount  of  electricity  developed  in  Canada 
during  the  past  year  amounted  to  494,358,966  Kw.-hours.  Of  this 
amount,  359,280,286  units  were  exported  and  135,075  680 

Nia^^Fa^s^roduction!16  ^ ^ ^ 

The  Canadian  Light  and  Power  Co.,  of  Montreal,  has  con- 

Ked  7 7hl,C  & Co'’  New  York>  for  the  construction  of  a 

Quebec  leCTh«P  tnti-0n  ^ LawrencR  River.  near  St.  Timothee, 
Quebec.  The  plant  will  utilise  the  Beauharnois  Canal  water 

wKw?1?  and  constant  head  of  50  ft.  The  power  station 
c°ntain  ,tbree  7,200-h.p.  turbine  units  coupled  to  4,000-kw 
units  huVe  SpaC.?  f°r - f°urtb  unit ; also  two  400-h.p.  exciter 

and  ,nh s'yitch8efrj.tbe  2/-mile  transmission  line  to  Montreal, 
fnHndcd  ^ fl°n  an5  di3trlbuting  system  at  that  city,  will  also  be 
eluded  in  the  contract,  which  is  estimated  to  cost  about  $4,000,000. 

Carlisle.— The  E.L.  Committee  has  decided  to  ask’  the 
^loTwffl  b.Sibuw"“*?e  '“d  be"e  ,°rmed’  to''a^d■  '”'“h 
Chippenham.— The  Electric  Supply  Co.  has  commenced 

the  laying  of  cables  in  the  town. 

Continental  Notes. — Holland. — It  is  announced  that 
municipal  authorities  of  Dordrecht  have  voted  a sum  of  £600  000 
the  townStab  lShment  °f  & large  central  electric  lighting  station  in 

rau3rrZBEIjA1l?'"— Pr°P°sed  ^ construct  an  electric  mountain 
railway  over  the  Pillon  Pass,  between  iepey  and  Gstaad  aka 
branch  of  the  Montreux-Zweisimmen  line.  ’ 

Dundee.— The  damage  by  the  recent  fire  at  the  Corpora- 

te h&ay  been  a88e88ed  at  £1,588,  and  the  insurance  company 

has  p^  the  claim.  This  sum  excludes  the  damage  to  23  small 

STL  glDg  7 ihe  Co.,  which  were  in  the 

baBdl.ng*  and  JeTe  scorched  by  the  fire.  The  Corporation  has 
accepted  an  offer  of  £550  from  Wm,  Kerr  & Co.,  Glasgow  for 
f°M  boiler8  and  two  generating  sets  which  were  also  damaged ’ 
intlTd  V-  A;  D-  Gri“ond,  Ltd.,  jute  manufacturers  nave 
suDXtpWairCl!,1im  f0r  £.2,582  againBt  the  Corporation  for  failure  to 
its® ^ 1 CUrrenu,  accordiDg  to  agreement.  The  firm  bases 
tion  of7 wd  Amagemu°n  8round°t  tossof  production,  disorganisa- 

ainiahirf  • Tbe  Electncal  Committee  decided  to  repudiate 
R beiT  Stated  tbat  Messrs-  Grime  nd  were  not  prepared 

aDDointld  SeJUfPLly  °^thC  -datf  8Pecified-  A Committee  has  been 
appointed  to  watch  matters  in  the  interests  of  the  town. 

intrnri,?^m-atlCaliy  controlled  system  of  stair  lighting  has  been 
troduced  in  a tenement  in  Seymour  Street,  which  it  is  hoped 
may  help  to  solve  tbe  vexed  question  of  stair  lighting.  The  Dundee 
oiHampg6  t0  b6  provlded  wltb  electric  lamps  in  place  of  the  usual 

London.— Hammersmith.— The  town  clerk  has  been 

to.make,  formal  application  on  behalf  of  the  Council  to 
T ® Board  ,of^  Trade  to  appoint  a Referee  under  Sec.  33  of  the 

TTuTpH  m Act’  1870J.to  determine  the  difference  with  the  London 
United  Tramways,  Ltd.,  in  regard  to  the  tracks. 

unrrDfYVThe , Electricity  Committee  report  having  had 
SiT?  f ab“  a Ittter  from  tbe  L C C-  as  t0  tfae  reserve  and 
dVoD  resPectm of  wasting  assets,  where  loans  bad  been 

mondsPvVn  r 2 year8'  • Ti*e.  Gommittee  points  out  that  the  Ber- 
mondsey B.C.  has  recognised  the  need  of  a reserve  fund,  and  there 

is  one  m existence  at  the  present  time  with  an  amount  to  credit 

i°nte®dh  t l8t  ?!  f3'807>  and  after  tbe  current  financial  year  it  is 

® n dfL°  ad^  7 th,e  fund  until  a limit  is  reached  of  10  per 
cent,  on  the  capital  outlay.  r 

Merthyr  Tydfil. — The  Traction  and  Lighting  Co.  has 

applied  to  the  B.  of  T.  for  consent  to  the  use  of  overhead  lines  for 
the  supply  of  electricity  to  Pontmorlais  Road  West. 

Mex  borough. — The  U.D.C.  has  received  from  the 
jetton  to  a loan  of  £3,986  for  E.L.  purposes.  The  Council 
had  applied  for  £4, ,00,  and  the  Bum  deducted  included  £271  for 
costs  of  the  prov.  order.  The  Council  has  decided  to  ask  for  an 
explanation  of  this  deduction. 

Bainsbottoni. — The  U.D.C.  has  approved  of  the  deed 
of  transfer  of  tbe  E.L.  order  to  the  Lancashire  Electric  Power  Co. 
Salford  — On  Tuesday,  Mr.  Hooper,  of  the  L.G.B.,  held 

an  inquiry  into  an  application  by  (he  Corporation  for  sanction  to 
borrow  £9,500  for  the  purpose  of  electricity  undertakings  in  the 
borouRh,  including  a Prestwich  sebtme.  It  was  explained  that 
£3,000  was  required  for  the  Prestwich  undertaking  Three 
previous  loans  had  totalled  to  £8,600.  Mr.  L.  C.  Evans,  the  town 
clerk,  exjilained  tbat  great  progiees  had  been  made  in  the  district 
and  there  were  now  205  ccnsumeis  against  12  in  1905.  There  was 
about  £1,500  unexpended  on  the  previous  loans.  The  application 
to  borrow  £6,500  for  a battery  installation  and  other  improvements 
at  the  generating  slation  in  Frederick  Road  was  then  dealt,  with 
ami  Mr.  Billington,  chairman  of  the  Electricity  Committee,  said 
that,  it  would  have  been  better  for  the  undertaking  if  the  profit, 
had  been  utilised  for  the  provision  of  better  plant  instead  of  bein 
devoted  to  the  relief  of  the  rates,  Mr.  Hunt  and  Mr.  Hamps. 
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protested  against  money  being  taken  from  the  profits  for  the  relief 
of  the  rates  when  the  undertaking  was  not  on  a sound  footing. 
They  were  looking  to  the  future  rather  than  to  the  present.  The 
town  clerk  contended  that  tne  Council  were  acting  on  business 
lines,  and  that  the  undertaking  was  financially  sound.  The 
inquiry  was  shortly  afterwards  closed. 

SoQtll  Africa. — The  report  of  the  Johannesburg  T.C. 
for  the  year  ended  June  30th  and  the  estimate  of  expenditure  for 
the  new  municipal  year  have  just  been  published,  and  will  be  of 
interest  to  our  readers.  The  revenue  from  the  gas  and  electricity 
supply  has  been  £51,900  and  from  tramways  £21,300.  The  work- 
ing costs  have  been  reduced  from  l-07d.  to  '677d.  per  unit,  and  is 
accounted  for  largely  by  the  fact  that  for  the  first  time  the  Council 
has  been  enabled  to  generate  its  own  current  by  the  addition  of 
a 1,000-kw.  d.c.  Beiliss  set,  and  by  rearranging  the  Allen  Bets  to 
work  as  balancers  and  motor  generators.  The  number  of  units 
sold  to  consumers  amounted  to  5,477,657,  as  against  4,522,454  in  the 
previous  year,  the  units  for  the  month  of  July  being  1,209,175, 
compared  with  925,487  for  the  previous  July.  The  car-miles  run 
were  170,024,  against  154,376  for  the  previous  year;  passengers 
carried  1,544,566^  against  1,291,781 ; and  fares  £20,443,  against 
£16,875.  Average  receipts  per  car- mile  2s.  4 84d.,  against  2s.  4 8d. 
for  1907-8.  The  estimated  expenditure  for  the  year  is  as  follows : — 


Power  station  improvements  £67,000 

Tramway  extensions  ...  ...  58,000 

To  improve  day  supply  in  suburbs  ...  ...  1,275 

To  improve  street  lighting  by  “ Osrams  ” ...  3,000 

Suburban  mains  extensions  ...  36,650 


The  estimated  profit  for  the  new  year  by  the  gas  and  electricity 
department  is  £82,000,  and  by  the  tramways  £46,000. 

In  connection  with  the  power  station  improvements,  it  is  stated 
that  the  maximum  demand  in  June  last  was  5,400  kw.,  while  in 
1910, 1911  and  1912  it  is  estimated  to  be  6,400,  7,400  and  8,400  kw. 
respectively.  The  normal  existing  plant  capacity  to-day  is 
5,600  kw.,  so  that  since  J une  23rd  last  it  has  been  found  necessary 
not  to  accept  applications  for  light  and  power.  The  additional 
generating  plant  authorised  in  July  last,  at  an  estimated  cost  of 
£53,000,  will  meet  all  demands  for  load  up  to  1911. 

In  connection  with  the  tramway  extensions,  the  following  are 
the  details  of  the  chief  extensions  to  be  carried  out  under  the 
amount  voted  : — Extend  Fordsburg  tramway  to  station,  £6,410 ; 
Bezuidenhont  Valley  line  to  Bouth  side,  £6,500;  extend  Parktown 
West  line  to  Rosebank  terminus,  £13,836 ; duplicate  Parktown  line 
from  Ridge  to  Zoo,  £3,800 ; extend  Auckland  Park  line  to  Helville, 
£6,800  ; and  extend  Newtown  line  to  Brixton,  £19,295. 

South  Shields. — The  annual  report  of  the  Corporation’s 
electricity  undertaking  has  just  been  issued  by  Mr.  J.  H.  Cawthra, 
tfce  engineer.  It  states  that  the  result  of  last  year’s  working  is 
satisfactory,  considering  trade  depression  and  the  advent  of  the 
metallic-filament  lamp.  The  capital  expenditure  is  £182,268,  an 
inrn  ase  of  £4,830.  The  revenue  for  the  year  ended  March  31st 
laat,  was  £25,559,  compared  with  £25,608  in  the  previous  year,  a 
decrease  of  £48.  The  total  costs  chargeable  against  revenue  for 
the  year  were  £13,003,  against  £13,537,  a decrease  of  £534  compered 
with  the  previous  12  months.  The  gross  profits  were  £12,555, 
against  £12,070,  an  increase  of  £485.  The  amount  required  this 
year  for  interest  and  sinking  fund  was  £11,371,  compared  with 
£10,711,  an  increase  of  £660.  The  surplus,  after  meeting  all  chargee, 
was  £1,184.  The  net  profit  was  down  by  £193.  The  total  number 
of  units  sold  was  3,127,039,  an  increase  of  172,049.  During,  the  past 
year  the  works  costs  had  been  reduced  to  0 62d.  per  unit,  and  the 
total  operating  costs  to  0 998d. 

On  the  17th  inet.  an  inquiry  was  held  on  behalf  of  the  L.G.B. 
into  the  application  by  the  Corporation  for  sanction  to  borrow 
£3,735  for  the  purposes  of  the  electrical  undertaking.  The 
town  cleik  said  that  £2,600  of  the  amount  sought  to  be  borrowed 
was  required  for  the  purpose  of  duplicating  the  power  mains 
in  order  to  prevent  any  stoppage  in  the  supply  of  current  to 
the  docks,  shipyards  and  other  industries ; £135  was  to  provide  two 
1, 000-ampere  traction-feeder  panels  for  the  existing  beard;  and 
£1,000  was  required  to  connect  up  new  consumers.  After  evidence 
had  been  taken  the  inquiry  was  adjourned. 

Swinton  and  Pendlebnry. — "With  regard  to  the  re- 
commendation of  the  Committee  that  the  Council  should  appoint 
its  own  electrical  engineer  in  place  of  the  present  arrangement  of 
management  by  the  Lancs.  Electrical  Power  Co.,  for  which  the 
Conncil  pays  £lc6  per  annum,  the  Conncil  has  deferred  decision 
pending  an  interview  between  representatives  of  the  Council  and 
the  Power  Co.  The  Committee  considers  that  the  present  arrange- 
ment is  not  consistent  with  true  business  principles,  as  the  company 
is  the  supplier  of  energy  in  bulk  to  the  Council,  is  manager  of  the 
distribution  and  supply  to  customers  on  behalf  of  the  Council,  and 
is  contractor  both  to  the  Council  and  the  consumers. 

Watford. — The  U.D.C.  is  to  call  the  attention  of  the 
Herts  C.C.  to  an  offer,  made  by  the  latter  body  in  July,  1905,  to  take 
riectricity  from  the  U.D.C.  for  the  working  of  the  proposed  tram- 
ways at  Watford  at  a price  to  be  agreed  upon,  or  in  default  of 
igreement  the  price  to  be  fixed  by  the  B.  of  T.  It  was  mentioned 
it  a meeting  of  the  District  Council  that  the  County  Council  is 
aow  about  to  obtain  tenders  for  the  construction  of  the  tramways. 
The  Urban  District  Conncil  has  instructed  its  engineer  to  ascer- 
tain the  names  of  owners  and  occupiers  outside  the  area  who  desire 
i supply  of  electricity. 

Worcester. — The  T.C.  has  received  from  the  L.G.B. 
unction  to  a loan  of  £656  for  the  plant  for  Btorage  and  handling 
f coal  at  Hylton  Road  electricity  works, 


TRAMWAY  and  RAILWAY  NOTES. 


Argentine. — The  Chamber  has  adopted  a Bill  authoris- 
ing the  construction  of  an  underground  electric  railway  running 
across  the  city  of  Buenos  Ayres  from  east  to  west.  This  is  Btated 
to  represent  a victory  for  English  interests,  as  the  railway  will 
operate  in  conjunction  with  a Dritish-owned  tramway  system. 

Colwyn  Bay. — Arising  out  of  a joint  conference 
between  the  Llandudno  and  Colwyn  Bay  Electric  Railway,  Ltd., 
and  the  U.D.C.,  the  company  has  written  stating  that  the  directors 
were  unanimous  in  their  view  that  the  question  of  the  construction 
of  any  extension  of  the  tramway  line  could  not  be  taken  up  unless 
it  was  to  be  extended  from  the  present  terminus  to  the  Queen's 
Hotel,  Old  Colwyn.  The  company  proposes  to  apply  to  the 
B.  of  T.  for  an  extension  of  time  to  construct  this  part  of  the  rail- 
way until  September  30th,  1910.  The  Council  has  decided  to 
accept  a sum  of  £5,000,  payable  on  January  1st  next,  in  addition 
to  what  has  already  been  paid  by  the  company,  and  the  company 
to  release  the  Council  in  respect  of  £500  towards  the  Combermere 
Lodge  improvement.  The  Council,  on  the  condition  that  this 
payment  be  made,  will  support  the  application  for  an  extension  of 
the  powers. 

Croydon. — The  completion  of  the  tramway  system 

between  Croydon  and  London  by  the  opening  of  the  L.C.C.  exten- 
sion from  Streatham  to  Norbury  (the  Croydon  terminus)  has  been 
followed  by  the  withdrawal  of  the  motor-’bus  service  in  operation 
in  Croydon  since  July  of  last  year.  Apart  from  this,  the  new 
development  has  had  important  results  for  the  Croydon  under- 
taking. On  12  Saturdays  and  Sundays  since  the  through  bookings 
have  been  in  operation  the  increase  in  takings  totalled  £794.  The 
weekly  increases  for  the  first  five  weeks  of  the  through  bookings, 
as  compared  with  the  corresponding  period  of  1908,  totalled 
£1,711.  With  the  absence  of  motor-’bus  competition  and  increase 
of  receipts  due  to  the  link  with  London,  the  proBpectsof  the  Croydon 
tramways  have  taken  a very  favourable  turn. 

Horbary. — The  U.D.C.  has  resolved  not  to  consent  to 

the  application  of  the  Wakefield  and  District  Light  Railways  Co. 
to  the  B.  of  T.  that  the  powers  with  regard  to  the  portion  No.  1 of 
the  line  in  Horbury  shall  ceaBe. 

Keighley. — The  Tramways  Committee  of  the  T.C. 

has  recommended  that  application  be  made  to  the  B.  of  T.  for  a 
prov.  order  to  construct  a circular  route  of  tramways  from  Devon- 
shire Street  to  West  Lane,  and  from  South  Street  to  Lynum  Street, 
linking  up  the  first  line  at  West  Lane.  Another  line  from  the 
Ingrow  terminus  to  Whins  Wood  is  pioposed. 

Rawtenstall. — The  T.C.  has  decided  to  take  steps  with 

a view  to  laying  tramways  in  the  Whitewell  Valley  in  order  to 
meet  the  wishes  of  the  residents  in  that  growing  district.  A 
petition  signed  by  1,285  ratepayers  there  has  been  presented  to  the 
T.C.  asking  that  tramways  Bhould  be  constructed. 

Shrewsbury. — The  T.C.  has  agreed  to  advance  £500  to 
the  Shropshire  and  Montgomeryshire  Light  Railway  Co.,  which 
intends  carrying  out  a light  railway  scheme  at  a cost  of  £32,000. 

Continental  Notes. — Austria. — The  horse  tramways 

in  Klagenfurt,  Carinthia,  are  to  be  converted  to  electric  traction. 

Spain. — The  Compania  del  Tranvia  Urbano,  Bilbao,  is  authorised 
to  convert  its  present  horse  tramways  into  electric  tramways,  and 
to  widen  the  gauge  of  certain  lines.  The  Compania  Vizcaina  de 
Electricidad  has  applied  to  the  Direccion  General  de  Obras  Publicas, 
Madrid,  for  a concession  for  the  construction  and  working  of  an 
electric  tramway  from  Avanzada  to  Algorta. 

SwiTZBBLAND. — The  Compagnie  du  Chemin  de  Fer  du  Birsigtal, 
of  Bale,  has  been  granted  a concession  for  the  construction  and 
working  of  a metre  gauge,  Bingle  track,  electric  railway  from  Bale 
to  Rodersdorf  via  Fliihen 

Italy. — The  Gazzetta  UJJiciale  publishes  the  terms  of  a contract 
granting  to  the  Societa  Eiettrica  Comense  “ A.  Volta”  a concession 
for  the  const  ruction  and  working  of  an  electric  tramway  from 
Oamerlata  to  Appiano  and  Mozzite.  The  concession  will  be  for 
69  years,  and  will  carry  with  it  for  a period  of  50  years  from  the 
date  of  the  opening  of  the  line,  a State  subsidy  of  £56  per  km. 
yearly. — Board  of  Trade  Journal. 

Russia — The  central  power  station  which  is  (according  to 
Electric  Traction  Weekly)  being  erected  to  furnish  power  to  the 
electrified  tramway  system  of  St.  Petersburg,  contains  three 
2,200- kw.  WestiDghouse  turbo-generators  supplying  three-phase 
current  at  6,600  volts  and  25  ejeles  ; these  unitB  are  provided  with 
surface  condensing  plant.  The  Bteam  raising  plant  includes  12 
water-tube  boilers,  the  gases  discharging  through  two  Bets  of 
economisers  in  parallel  to  two  chimneys.  The  excitation  is  pro- 
vided for  by  steam  and  electrically-driven  generators  and  a battery; 
h t.  oil  switchgear  controls  the  output  of  the  turbine  sets,  being 
installed  in  a separate  fireproof  building.  The  distributing  system 
is  arranged  in  duplicate,  and  the  station  is  arranged  for  ultimate 
extension  to  18,000  kw.  capacity. 

Venezuela. — The  Compania  Anonima  Tranvias  Elec- 
tricos  de  Caracas  is  to  extend  its  system  from  Palo  Grande  to  the 
Nuevo  Matadero. 

Wolverhampton. — The  Lea  Road  section  of  the  Corpora- 
tion tramway  undertaking  was  formally  inspected  by  Col.  Yorke  on 
behalf  of  the  B.  of  T.  last  week. 

*ork. — In  view  of  the  impending  conversion  of  the 
tramway*  to  electrical  working,  the  existing  horse  service  wag 
discontinued  last  week. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Interruptions: — 

Tangier-Oadiz  ... 

Tourane-Amoy 

Assab-Perim  ... 

Dakar-Conakry 

Balikpapan-Kwandang 

Cheiksaid-Perim 


...  May  19,  1909 
...  June  17, 1909 
...  July  8,  1909 
...  August  20,  1909 
...  Sept.  2,  1909 
...  Sept.  15,  1909 


Transvaal. — -According  to  the  Board  oj  Trade  Journal , 

underground  telephonic  communication  has  been  established  in  one 
of  the  Rand  mines,  and  the  installation  of  telephones  underground 
is  likely  to  be  carried  out  on  other  mining  properties. 


Iron  Telegraph  Poles. — It  is  reported  that  a Mr.  J.  H. 

Skinner,  of  Durban,  has  invented  an  improved  telegraph  pole  of 
cast-iron,  consisting  of  sections  5 or  6 ft.  long,  which  can  be  put 
together  on  site.  The  poles  are  manufactured  at  Wentworth,  near 
Durban. 


Telephone  Amalgamation.— It  is  reported  that  the 

American  Telephone  and  Telegraph  Co.  has  acquired  £3,200,000 
worth  of  the  New  York  Telephone  Co.’s  stock  owned  by  the 
Western  Union  Telegraph  Co.  This  ensures  in  the  near  future 
the  consolidation  in  a single  huge  telephone  company,  of  the  Bell 
Telephone  Co.  and  its  subsidiaries  working  in  New  York  State. 


Wireless  Telegraphy. — The  Postmaster- General  has 

announced  that  it  is  proposed  to  renew  the  Wireless  Telegraphy 
Act  to  the  end  of  next  year  by  means  of  the  Expiring  Laws 
Continuance  Bill. 

Funds  are  being  raised  for  the  erection  of  a wireless  station  on 
or  near  the  summit  of  Mont  Blanc,  which  is  close  to  the  frontiers 
of  France,  Italy  and  Switzerland. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — A ictorja. — 100,000  porcelain  insulators  for 
the  P.M.G.  See  “ Official  Notices”  September  10th. 

Telegraph  and  telephone  material  for  the  P.M.G.,  Melbourne. 
See  “ Official  Notices”  September  10th. 

Common  battery  switchboard  for  the  North  Sydney  Telephone 
Exchange.  See  “ Official  Notices  ” September  10th. 

Melbourne. — 50  coin  attachments,  suitable  for  coins  of  different 
value,  for  the  P.M.G.  See  our  “ Official  Notices  ” to-day. 

Austria. — The  Austrian  State  Railway  authorities  at 

Prague  have  just  invited  tenders  for  the  establishment  of  an 
electric  lighting  installation  at  the  railway  station  at  Wiesa- 
OberleutenBdorf. 

Belgium.— September  29th.  La  Societc  Nationale  de 

Fer  Vicinaux,  of  Brussels  (14,  Rue  de  la  Science),  is  inviting 
tenders  for  the  supply  and  erection  of  the  overhead  equipment  and 
the  return  rail  of  the  Anderlues-Lobbes  section  of  the  Carnieres- 
Thuin  electric  railway. 

Birkenhead.  — September  30th.  Electrical  sundries 

(Form  No.  13)  for  the  Mersey  Railway  Co.  J.  Shaw,  general 
manager  and  secretary,  Central  Station,  Birkenhead. 

Bridgend. — September  25th.  Electric  light  installation 
at  the  Cottage  Homes,  for  Bridgend  and  Cowbridge  B.G.  P.  J. 
Thomas,  architect,  Bridgend. 

Canada.— Toronto.— October  28th.  (Extended  from 

October  14th). 

Electric  motors  for  the  city  of  Toronto  four  1 500-h.p.  synchronous 
motors  ; two  1, 500-h.p.  induction  motors  ; four  500-h.p.  synchronous 
motors  ; four  500-h.p.  induction  motors ; two  225-h.p.  synchronous 
motors ; with  exciters,  switchboards,  connecting  material,  &c. 
Specifications  and  forms  of  tender  may  be  obtained  on  application 
to  the  City  Engineer. 

Turbine  pumps  as  follows  : — 

Four  l.^-million  gallon  pumps,  100  lb. 

Two  fr-million  gallon  pumps,  800  lb.  pressure. 

Two  10-m i 1 lion  trillion  pumps,  65  11>.  pressure. 

Two  10-million  gallon  pumps,  110  lb.  pressure. 

Two  65-million  pumps,  90  lb.  pressure. 

Two fij- million  gallon  pumps,  100 lb.  pressure. 

Two  lA-million  gallon  pumps,  Gf>  lb.  pressure. 

Two  lj million  gallon  pumps,  110  lb.  pressure. 

"With  valves,  piping,  bod-plates,  couplings,  &c. 

Specifications  and  forms  of  tender  for  these  also  may  be  obtained 
from  the  City  Engineer. 

Colchester. — September  28th.  5,000  tons  of  steam 

coal  for  the  electricity  works.  Mr.  A.  R.  Sillar,  borough  electrical 

engineer. 


Glasgow.  — October  4th.  The  Corporation  invites 
tenders  for  the  general  supply,  delivery  and  erection  of  mains 
switchboards,  distribution  boards,  cables,  switches,  &c.,  wiring  and 
accessories  for  transmission  of  electrical  power  to  motors,  &c.,  and 
for  lighting  at  their  Shieldball  sewage  purification  works.  Speci- 
fications from  the  Office  of  Public  Works,  64,  Cochrane  Street 
Glasgow. 

Halifax. — September  28th.  Electrical  fittings  for  six 
months,  for  the  B.G.  A.  T.  Longbotham,  Clerk,  4,  Carlton  Street. 

Isle  of  Thanet. — Stores  for  the  Isle  of  Thanet  Electric 
Tramways  and  Lighting  Co.,  Ltd.  See  “ Official  Notices”  Septem- 
ber 3rd. 

London. — October  4th.  Electric  wires  and  cables, 

lamps,  carbons,  switches,  fuses,  telephones,  cells  and  electrical 
insulating  materials  for  the  Metropolitan  Railway  Co.  for  a year. 
W.  H.  Brown,  secretary,  32,  Westbourne  Terrace,  W. 

Oulton  Broad. — The  U.D.C.  invites  applications  from 
those  willing  to  carry  out  its  E.L.  order.  See  “ Official  Notices’’ 
September  10th. 

Rotherham. — October  23rd.  The  T.C.  has  two  steam- 

dynamos,  32  kw.  each,  for  disposal.  See  “ Official  Notices”  to-day. 


CLOSED. 

Admiralty. — The  Paterson  Engineering  Co.,  Ltd.,  have 

received  from  the  Admiralty  a repeat  order  for  oil-eliminating 
plant  with  quartz  sand  filter  for  H.M.  dockyard  at  Chatham, 
together  with  steel  carrying  structure  and  pipework.  The  total 
capacity  of  the  Paterson  purifying  plant  at  this  station  will  now  oe 

10.000  gallons  per  hour.  Paterson  oil  eliminators  are  also  installed 
at  H.M.  dockyards,  Pembroke,  Portsmouth,  Gibraltar,  Priddy’s 
Hard  victualling  station  and  Portland  permanent  coal  depot. 

Bromley  (Rent). — The  T.C.  has  accepted  the  tender  of 
Horsfall  Destructor  Co.,  Ltd.,  for  plant,  &c.,  for  the  refuse  destruc- 
tor, at  £565. 

Canada. — Our  correspondent  writes  : — The  city  of 

Winnipeg  has  awarded  the  contracts  for  electrical  apparatus  in 
connection  with  the  power  plant  at  Point  Du  BoiB,  which  are 
$157,000  lower  than  the  best  tenders  reoommended  in  October,  1907. 
The  total  of  the  contracts  awarded  amounts  to  $425,000,  and  the 
successful  tenderers  for  the  larger  items  are  British  firms:— 

Turbines. — Jens  Orten-Bbving  & Co.,  London,  $97,150;  $11,000 for  erection 

Generators  and  exciters. — Vickers,  Sons  & Maxim,  Ltd.,  Sheffield,  $33,080 
this  price  includes  erection. 

Transformers,  switching  and  protective  apparatus.— Canadian  Westinghoose 
Co.,  Ltd.,  Hamilton,  $150,800. 

The  other  smaller  contracts  are  given  to  Canadian  firms. 

Golden  & Lanseng,  of  Troy,  New  York,  has  secured  the  contract  for 
the  City  of  Toronto’s  new  electrical  distribution  plant,  and  work 
has  commenced.  The  laying  of  the  conduits  is  to  cost  $65,800  or 
£13,180. 

Dundee. — Mr.  T.  C.  Keay  has  secured  the  contract  for 

the  electric  lighting  of  Dudhope  Museum.  The  supply  will  also  be 
used  for  working  a large  number  of  models,  which  have  been 
installed  for  educational  purposes. 

Elland. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 

J.  Newsome  & Sons  for  coals  at  the  electricity  works  for  the  nine 
months  ending  May,  1910. 

Fulliam. — The  Council  has  just  placed  a contract  with 
the  Beeston  Manufacturing  Co.,  of  Leeds,  for  288  special  lanterns 
and  brackets  in  connection  with  improvements  they  are  making  on 
the  Fulham  Palace  Road  tramway  route.  These  brackets  are  spec- 
ially designed  for  placing  on  tramway  poles,  and  the  new  arrange- 
ment will  replace  about  48  arc  lamps  and  posts.  The  necessary 
switches  for  these  lamps  have  been  ordered  from  the  Reason  Manu- 
facturing Co.,  Brighton. 

Contracts  have  also  been  placed  with  the  Stirling  Boiler  Co.,  for 
two  of  their  patent  water-tube  boilers,  having  a capacity  of  14,000 
lb.  per  hour  each,  and  with  the  Underfeed  Stoker  Co.  for  two 
stokers  and  accessories,  to  work  in  connection  with  the  new  boilers. 

Norway. — The  A.G.  Brown,  Boveri  k Cie.,  of  Baden, 

Switzerland,  has  recently  obtained  one  of  the  largest  orders  for 
electrical  generating  plant  ever  placed  in  Europe.  This  consists  of 
five  three-phase  generating  units,  each  rated  at  17,000  k.v.a.  (at 
0'6  power  factor),  at  10,000-11,000  volts  and  50  cycles,  with  direct- 
coupled  exciters  of  130  kw.,  for  coupling  to  water  turbines  of 

14.000  h.p  at  250  h.p.m.  This  generating  plant  will  form  one-half 
of  the  power  equipment  of  the  new  generating  station  now  being 
built  for  Messrs.  A.  S.  Rjukanfos,  of  Christiania,  for  the  production 
of  saltpetre  from  atmospheric  nitrogen,  which  station,  when  com- 
pleted, will  be  the  largest  in  the  world.  Messrs.  Brown,  Boveri 
and  Co  , Ltd.  (London),  to  whom  we  are  indebted  for  the  foregoing 
particulars,  in  referring  to  the  extremely  severe  character  of 
furnace  work  of  this  description,  mention  that  the  weight  of  one  of 
these  generators  is  about  200  tons,  the  diameter  being  nearly  20  ft. 
They  add  that  the  above  order  was  obtained  in  competition  with 
the  leading  firms  of  the  Continent,  and  that  it  was  settled  upon  the 
technical  merits  of  the  designs,  and  not  upon  considerations  of 
price ; and,  further,  that  the  A.G.  Brown,  Boveri  & Cie.  have  no 
financial  interest  whatever  in  the  undertaking. 
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Government  Contracts—The  following  tenders  have 

baen  accepted  for  tbe  Government  Departments  named  . 

War  Office. 

Dynamos- Siemens  Bros.  Dynamo  Works,  T , 

Lamps,  electric  arc.— Siemens  Bros.  Dynamo  W orks,  Ltd. 

General  Post  Office. 

Cable,  india-rubber  and  cotton  core.-W.  T.  Henley’s  Telegraph  Works, 
SS  Helsby  Cables,  Ltd.  t M~  ‘ 

Cabk’^ paper ’cote. —British0  Insulated  and  B.l.by  Cable.  Ltd- 1 : W . T. 
Henley’s  Telegraph  Works  Co.,  Ltd. ; Johnson  & Phillips,  Ltd. , Western 

Electric  Co.  , „ „ ... 

Cup-holders,  galvanised  steel.— Bullers,  Ltd. 

Insulators.— Taylor,  Tunniclifl  & Co  , Ltd 
Lamps,  tantalum.— Siemens  Bros.  Dynamo  W orks,  Ltd. 

Machine,  testing.— Joshua  Buekton  4 Co.,  Ltd. 

tional  Electric  Co.  „ . . _ T , , 

Transmitters,  telephone.— Western  Eleotric  Co.,  Ltd.  Collier 

Electric  lighting  at  Newton  Street  Sorting  Office,  Manchester,  j.  e.oi  le 

Equipment  at  the  Post  Office  Central  Telephone  Exchange.-Western 
Electric  Co. 

KeMilev.— The  Tramways  Committee  for  the  T.C.  has 
accepted  the'  tender  of  Messrs.  Grace  & Sutclifie  for  two  motor 
chassis*  at  £1,303. 

Leicester —The  Coporation  Tramway  Department  has 
placed  an  order  with  Messrs.  Ed.  Bennis  & Co.,  Ltd.^  LitUe  Hulton, 
Bolton,  for  two  pairs  of  “ Bennis  ” smokeless  and  gntless  high  tem- 
perature coking  stokers  and  compressed  air  furnaces  for  8 ft.  6 in. 
Lancs,  boilers  at  the  generating  Btation,  Belgrave  Road.  This  is  a 
repeat  order. 

Levton. — For  installing  the  electric  light  at  the  extension 

of  the  public  offices,  tbe  U.D.C.  received  the  following  tenders 

H.  J.  Whitehead,  Wandsworth (accepted)  £233 

E.  E.  Beaven,  Dartford  ....  

Briwsh  Westinghouse  Co.,  Ltd.  . . 

Electrical  and  Motor  Co.,  Banbury 
Felgate  & Storey,  Reading . . 

T.  J.  Halsey,  Stratford  .... 

Johnson  & Phillips,  Ltd 

W.  E.  King,  Barnet 3,0 

Larkins  ft  Co.,  London 

Malcolm  & Allan,  London 3q, 

Newbold  & Co.,  Sutton  ..  ••  *■  ••  •*  *'  gnn 

Nunn,  WTatts  & Co.,  London  ..  ••  ••  ••  **  33e 

Rowland  & Hulton,  London  . . * • • • ' ' ” 

Russell,  Bridger  & Co.,  Putney 

Sam  ders  & Co.,  London  ..  ..  ••  ••  ••  •*  33q 

Tilley  Bros.,  London  --  376 

Vaughan  Engineering  Co.,  London 

Webs,  Rayner  & Co.,  London 

Weston  & 8ons,  London  ••  ..  ••  ••  ••  " 

The  following  tenders  were  received  for  100  public  lighting 
lanterns  with  clock  switches,  and  have  been  referred  to 
Electric  Lighting  Committee 

Electrical  Joint-Box  Compound  Co.,  Blackheath,  S.E.  ..  £^07 

General  E'ectric  Co.,  Ltd.  34g 

Haydon  Harrison,  London  

Lucy  & Co.,  Ltd.,  Oxfoid 

Pontifex  & Co.,  London  850 

Reason  Manufacturing  Co.,  Brighton 

Bertram  Thomas,  Ltd.,  Manchester 
'I  illey  Bros.,  London 
Venner  & Co.,  London 

Pretoria. — The  A.E.G.  Co.’s  tender  of  £.>,740  for 

a generating  set  with  necessary  spareshas  been  accepted  by  1 “5 
Pretoria  Town  Council,  aleo  Misers.  Reunert  & Lenz  s tender  of 
£2,5C8  for  a boiler,  feed  pumps,  &c. 

Rawtenstall. — The  T.C.  has  accepted  the  tender  of  the 
D.P.  Battery  Co  , Ltd.,  for  the  maintenance  of  the  battery  at 
Hareholme  electricity  works. 

The  Rand. — According  to  an  exchange  a number  of  large 
mill  motors,  of  400,  240  and  165  H.r.,  are i omorder  with 
Dick  Kerr  & Co.,  Ltd.,  in  connection  with  the  electrification  of  tbe 
Rand  Mines,  Ltd. 

Waktfield — The  B.G.  has  accepted  the  tender  of  the 

Wakefield  Electrical  Engineering  Co.  for  electrical  work  for  six 
months. 

West  nam. — The  Education  Committee  has  received 
tbe  following  tenders  for  the  installation  of  electric  light  at  the 
Abbey  School : — 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  the  weekending  October  2nd, 

1909  Commanding  Officer-Con.  R.  E.  B.  Crompton,  C.B. 

Monday,  September  27th.-“  A ” Company.  Technical  drill,  7 to  9.30  p.m. 
Tuesday,  September  28th.-“  B » Company.  Technical  drill,  7 to  9.30  p.m. 
Wednesday,  September  29th.-Gymnasium,  6.30  to  9.30  p m. 

Thursday,  September  30th.-“  C ” Company.  Technical  drill,  7 to  9.30  p.m. 
Friday,  Ootober  1st.-"  D " Company.  Technical  drill,  7 to  9.30  p.m. 

(Signed)  P-  H.  Campbell, 

Capt.  R.E.  and  Adjutant. 
For  Q.C.  E.E.  (Ij  D.) 
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Alliance  Electrical  Co.  • . 
W.R.  Woodward 
Troup,  Curtis  & Co.  • • 

C.  Larkins  ft  Co 

West  Ham  Corp.  Elec.  Supply 

Whitehead  Bros 

Pinching  ft  Walton 
W.  Simmons 


£383 

162 

847 

836 

830 

316 

111 

306 


H.  J.  Whitehead  £804 

E.  P.  A Ham  ft  Co 297 

Vulcan  Electric  Co.  .•  . . • • 286 

Jackson  Bros.  279 

J.  T.  Halsey 278 

G.  Weston  & Bona 264 

Pemberton,  Arber  & Carey  ..  249 
Rowland  S Hulton  . . (accepted)  286 


FORTHCOMING  EVENTS. 


Junior  Institution  of  Engtneors.-Saturday,  h At  3 pjn>  Visit 

to  the  Imperial  International  Exhibition,  Shepherd  s Bush. 

Society  ol  Engineers.  -Monday,  October  4th.  At  7.30  p.m.  At  Carton  Hall,  S. '■>  . 
Prize  essay  on  “ The  btatus  of  the  Engineering  Profession,  by  G.  A. 


Thomas. 


NOTES. 


liability  for  Tramway  Accidents. — The  Association 

mmmmrn 

“Ke/ since  1900,  “o,ei£  d"i™r “Sd 

'il“  Xr.0  ”ta°  o(  the  t,.mc,r  driver.  In 

suit  the  trtm ways  from  the  point  of  view  of  liability. 

Electric  Shock  Fatality.  Coroner  J.  T.  Proud  held 

on  innnirv  on  the  17th  inst.  into  the  circumstances  of  the  death  of 
t hn^Dent  Thompson  (27),  pump  attendant  at  Shildon  Lodge 

d?c™.ed'fdutie.“  elfoSy  to  o tbe  pump  ^ 

Thompson  had  gone  within  the  fence  to  adjust  one  of  the  terminal! 
wMchPbadSeen“ sparking”  William  Brj ce  geBera^t ^attendant, 
said  Thompson  telephoned  from  the  Brockwell  seem  th  „ 

w ’-  hut^e  would  he  able  to  start  soon.  Witness  thought  she 
?o  S?  pump  William  Hepburn,  the  electrician,  said 
after  the  accident  he  went  to  the  place.  There  was  a term  id  a 
which  had  been  moved,  and  to  reach  that  Thompson  would  have  to 

naps  two  charged  wires.  There  were  burns  on  two  finSer®  an", 
tVmmh  of  the  deceased,  and  these  could  have  been  caused  by  the 
terminal  The  man  might  have  touched  something  when  attending 
to  Te  terminal  Tbe^ltage  was  2,400.  The  jury  returned  a 

verdict  of  “Accidental  death.” 

Ozone  Works  at  St.  Petersburg.— In  view  of  the 

unsatisfactory  results  obtained  during  the  choleraepidcmicwhic 
has  lasted  more  than  a year,  in  connection  «th  the  puntotm  of 
the  water  of  tbe  Neva  by  means  of  ordinary  sand  filters, the ,,  ef 

distribution  system  being  exposed  to  constantly  renewed  cholera 
infection,  the  municipal  Duma  and  city  authorities  have  decided 
to  adopt  the  ozone  process  for  tbe  sterilising  of  drinki  g > 

Md  to  erect  a large  ozone  water  works.  The  sanitary  authorities 
both  of  the  City  of  St.  Petersburg  and  of  the  State,  are,  m fact, 
opinion  that  only  by  the  ozone  method  will  effective^  purification  o 
the  drinking  water  of  St.  Petersburg  be  obtained,  as  their  own 
investigations  in  accordance  with  those  of  the  German  Imperial 
Q ^ office  and  the  Pasteur  and  Koch  Institutes,  have  shown 
ozone  to  be  the  safest  means  of  ensuring  the  complete  de8Jructl^ 

of  bacteria  in  water.  The  large  ozone  works,  which  m to  be 

installed  in  connection  with  what  is  called  a rapid 
plant”  (Howatson  system),  is  to  be  designed ■ “cor  i % tr]tb8l 
combined  Siemens-De  Frise,  Otto  ozonising  system.  The  dectr.cal 
part  and  the  ozonisers  will  be  constructed  by  the  Siemens  ana 
Halske  Co.,  and  the  Felten-Guilleaume  Lahmeyer  Works. 

Commemoration  Dinner  of  tbe  International 

Correspondence  Schools.— If  means  can  ensure  the  really  prac- 
fteal  value  of  an  educational  course  in 

cTPppditure  of  so  great  a sum  as  upwards  of  £1.),000  on  toe  pre 
pJLtinn  of  the  details  of  that  course  should  place  its  worth  beyond 
iffTl.  Sc  outlay  that  Mr.  E.  A.  Seitz,  the  m.n.g- 

ing  director  of  the  International  Oorrc.pondenoe  &hool.  ai«ored  tte 

anesfB  at  a banquet  of  that  institution  at  the  Hotel  Cecil  on  tuc 

18th  inst  had  been  made  on  the  I.C.S.  electrical  engineering 
18tn  msL,  nau  U 2lo  I.C.S.  courses  of  instruc- 

tion*8 covering  every  branch  of  commercial  and  industrial  activity , 
the  s^le  of  its  operations  may  be  recognised  as  very  large 
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Th!  PJeParafci°n  of  all  the  courses  is  said  to  have  involved  a capital 
cost  of  about  £300,000,  while  about  £50,000  is  spent  annually  in 
revising  them  and  keeping  them  up  to  date.  J 

Last  Saturday’s  banquet  was  held  in  view  of  a special  visit  of 
“8-d  representatives  of  the  International  Correspondence 
Schools  to  London,  and  about  400  of  those  who  were  interested  in 
the  work  sat  down  to  dinner  in  the  Grand  Hall  of  the  hotel.  Sir 
j homas  Brooke- Hitching,  himself  a satisfied  investigator  of  I C.S. 
instruction,  took  the  chair  in  the  unavoidable  absence  of  Lord 
Montagu  of  Beaulieu.  Among  those  present  were  Mr.  L.  A. 
Atherley-Jones,  Iv.C.,  M.P.,  Mr.  Dennis  Hird,  M.A.,  of  the  Central 
Labour  College,  Oxford,  and  several  gentlemen  connected  with 
various  scientific  institutions. 

Q0  tihe  toast  of  “The  International  Correspondence 
Schools,  Mr.  Seitz  gave  a brief  sketch  of  I.C.S.  work.  While  not 

f°r  the  I;?  S-  ab8oIute  orj>inality  in  postal  educational 
instruchon,  seeing  that  ancient  Babylon  had  been  found  to  possess 
a 8frv,1£e>  ^ said  that  a twentieth  century  postal  system  was 
kinder  to  the  extension  of  their  work  than  the  expensive  trans- 
mission of  the  Babylonian  tutorial  bricks.  He  succeeded  in 
^1'Tng  hla  ^ea|-,ers  that  the  International  Correspondence 
53  ,,  Pervaded  all  countries  and  were  capable  of  everything. 

, I ,w,eek  ^tr.  Seitz  had  had  word  from  an  ICS 

nrizeenof  £in  nnnlnmKded  ““P®4*?/  for  the  Daily  Mail  aviation 
Epr  iTi  f ernT,°'  Mr'  T-  J‘  Foster,  the  American 
cally^eceive^  Inte,natl0nal  Correspondence  Schools,  was  enthusi- 

Better  evidence  as  to  the  adaptability  of  I.C.S.  technical  instruc- 
tion  couJd  not  have  been  afforded  than  that  contained  in  two’ 
illustrations  put  forward  by  Mr.  Seitz.  One  was  the  quick  rise  of  a 
i l labourer’s  low  salary  to  £6  per  week  as  superin- 

tendent of  a large  manufacturing  firm’s  engineering  plant.  Another, 
a motorman,  who  had  taken  I.C.S.  instruction,  was  now  general 
manager  of  one  of  the  largest  municipal  electric  tramway  systems 
“?•  c°u“trL  ^ore  diking  still,  perhaps,  was  Mr.  Seitz’s 
statement  that  only  recently  Sir  Charles  Elliott,  late  general 
manager  of  Government  railways  in  South  Africa,  had  called 
at  the  International  Correspondence  Schools’  new  London 
headquarters  in  the  International  Buildings,  Kingsway,  and  had 
^ him  that  he,  Sir  Charles,  had  observed  tie  value  of  the 
I.C.S.  tuition  in  South  Africa,  and  had,  in  fact,  taken  a short  course 
himself,  and  now  wished  to  enter  for  the  full  mechanical  course. 
Other  remarkable  statistics  showed  that  in  the  British  Empire  there 
"e*?nD°?  ]°°‘00(>  I;C.S  students,  over  million  having  been 
enrolled  m the  schools  all  over  the  world.  The  I.C.S.  was  not  in 
competition  with  evening  classes,  as  its  students,  averaging  between 
26  and  27  years  of  age,  were  mostly  those  who  would  not  sit  in 
evening  classes  by  the  side  of  youths. 

The  testimony  of  Mr.  Dennis  Hird  that  the  I.C.S.  was  a real  force 
lie  th®  bettermetft  of  mankind  was  listened  to  with  attention 
Altogether,  the  evening  reflected  in  a strong  light  the  usefulness  of 
a big  educational  institution. 


Electric  Shock  Accident. — Our  Dundee  correspondent 

»wtbvfttmmeremp,1°^edinJNo'  23  pit-  Wallacestone,  Stirling- 
, r ’,.ha8  b®en  seriously  injured  through  coming  in  contact  with  the 
electric  cable.  It  was  found  that  the  bones  of  his  left  hand  were 
calcined,  and  will  have  to  be  removed. 

Aviation  Dangers.  M e have  on  previous  occasions 

noted  accidents  to  balloons  through  fouling  telegraph  wires  • more 

the' °Tim?D t h o' °n 8 a/e  I^t  With  by  aeronauts  abroad.  According  to 
the  Times,  the  aviator  Nassr  recently  made  an  ascent  at  Ottawa  in 

»nr°iP  atD6'  he-W88  a9cending.  tbe  propeller  became  caught 

m an  electric  wire,  causing  it  to  fall  to  the  ground.  Four  persons 
received  shocks,  and  two  were  taken  to  a hospital. 

Parliamentary. — In  the  House  of  Commons  on  SeD- 
tember  2lBt,  Mr.  Markham  asked  the  Chancellor  of  the  Exchequer 
if  he  would  state  the  reasons  which  caused  him  to  refuse  the 
request  of  the  Mines  Royal  Commission  for  a grant  lo  make  experi- 
ments on  the  use  of  electricity  in  mines ; and  whether,  in  view  of 
further  recent  explosions  believed  to  be  due  to  electricity,  causing 
the  loss  of  large  numbers  of  men,  be  would  reconsider  his  decision 
in  this  matter.  Mr.  Hobhouse  replied:  My  right  hon.  friend  has 
not  received  any  such  request  from  the  Royal  Commission.  Mr. 
Markham  : Is  the  right  hon.  gentleman  aware  that  in  the  report  of 
the  Royal  Commission  it  was  definitely  stated  that  the  Chancellor 
of  the  Exchequer  refused  to  make  this  grant  ? Mr.  Hobhouse  • 
My  attention  has  not  been  drawn  to  that  statement.  I am  prepared 

entleman  ' * infor,nation  la  as  * have  given  it  to  the  hon 


Mr.  John  Burns,  in  reply,  stated  that  it  was  not  intended  that  the 
powers  and  duties  of  a neighbouring  local  authority  should  be  trans- 
ferred to  the  local  authority  responsible  for  the  execution  of  a town 
planning  scheme.  These  powers  and  duties  would  not  be  inter- 
fered with,  except  in  so  far  as  it  might  be  necessary  in  order  to 
secure  the  carrying-out  of  the  scheme.  For  example,  it  might  be 
necessary  to  provide  that  they  should  be  exercised  in  some  par- 
ticular way.  * 

Telephone  Co— Replying  to  a question  by  Mr. 
Lloyd  Morgan,  who  asked  in  the  Parliamentary  Papers  whether  in 
vie  w of  the  approaching  taking-over  of  the  business  of  the  National 
Telephone  Co.  by  the  PoBt  Office,  the  privileges  enjoyed  by  the 
telephoning  public  would  be  in  any  way  restricted  when  under  the 
Government,  aDd  whether  it  was  proposed  to  make  any  change  as  to 
the  use  of  the  telephone  on  Sundays,  Mr.  Sidney  Buxton  said  he 
did  not  anticipate  that  the  present  facilities  would  be  restricted 
As  to  the  question  of  Sunday  use,  that  would  require  very  careful’ 
consideration.  J 

Canadian  Development. — The  minimum-flow  develop- 
ment of  all  the  water-powers  of  Canada,  according  to  Mr  J B 
Challies,  of  the  Canadian  Department  of  the  Interior,  is  estimated 
at  over  25,680,000  h.p,  of  which  about  516,900  H.p.  has  been  utilised. 
Hamilton  River,  in  the  Labrador  Peninsula,  is  the  largest  available 
power,  with  a possible  development  of  9,000,000  h f.,  Niagara  Palls 
being  second  to  it  —Electrical  World. 


Meters  on  Tramway  Cars —As  might  be  expected 

papers  read  on  traction  subjects  bulk  very  largely  in  American 
engineering  proceedings,  and  as  in  this  country,  the  question 
of  energy  consumption  on  cars  has  come  to  the  front.  Quite 
recently  a paper  on  the  subject,  read  apparently  with  the  view  of 
putting  forward  the  claims  of  the  mercury-motor  meter  for  this  class 
of  work,  elicited  some  interesting  discussion.  Thus  it  appears  that 
seven  trips,  under  test  conditions,  on  the  loop  and  metropolitan 
sections  of  the  West  Side  Co.,  Chicago,  Bhowed  energy  consumptions 
of  3 '67 and  230  KW.-tours  per  c.m.  respectively,  using  a 33-ton  motor- 
car and  16-ton  trailer.  Seven  carelessly -driven  trips  showed  energy 
consumptions  of  4’29  and  2‘90  KW.-hours  respectively.  An  average 
gam  of  2 per  cent,  in  time  and  an  excess  of  energy  consumption  of 
26  per  cent,  occurred  in  the  last  Beven  trips.  The  higher  energy 
consumption  on  the  loop  was  due  to  frequent  stopping  and  starting 

In  view  of  the  above,  the  operating  efficiency  of  each  motorman 
as  regards  power  consumption,  will  in  future  be  entered  on  his 
record  of  service,  a copy  of  each  entry  being  sent  to  him.  At 
Cleveland  a series  of  tests  of  energy  consumption  on  city  and  inter- 
urban  cars,  14  of  each  kind  being  tested,  showed  that  while  the 
inter-urban  cars  weighed  50  per  cent,  more  than  the  city  cars  the 
energy  consumption  of  the  former  averaged  3'75  KW.-hours  per’car- 
mile,  against  3'84  KW.-hours  in  the  latter  case;  this  is  equivalent 
to  88  watt-hours  per  ton-mile,  against  125  watt-hours— the  difference 
being  due  to  the  inter-urban  stops  averaging  15,  against  65  in  the 
case  of  the  city  cars.  It  was  considered  a good  plan  to  keep  a man 
on  testing  work,  but  a meter  equipment  on  every  car  was  prohibited 
on  account  of  expense.  1 

Automatic  Thermo-Electric  Control.— A patent  was 

issued  to  Mr.  H.  Ward  Leonard  on  March  23rd  relating  to  the 
automatic  control  of  the  energy  supplied  to  an  electrically-heated 
tool.  The  patent  states  that  if  an  electrically-heated  flatiron  be 
used  to  iron  damp  goods  as  rapidly  as  possible,  the  iron  becomes 
chilled,  or  if  thiB  difficulty  be  overcome  by  increasing  the  watts 
theD,  when  the  iron  is  idle,  it  is  likely  to  become  destructively 
overheated.  What  is  needed  is  a wide  variation  of  the  current 
automatically  controlled  as  needed  to  maintain  a definite  tempera- 
ture, irrespective  of  whether  the  iron  is  idle  or  beiDg  worked  to 
the  limit. 

The  invention  provides  in  the  flatiron,  in  addition  to  the  heating 
wire,  an  auxiliary  controlling  resistance  of  nickel  or  other  material 
whose  resistance  responds  immediately  to  a change  of  temperature! 
This  change  of  resistance  affects  an  exterior  automatic  magnetically- 
controlled  switch  in  series  with  the  controlling  resistance,  and  the 
automatic  switch,  thus  made  responsive  to  a change  in  the  tempera- 
ture of  the  flatiron,  is  caused  to  vary  the  heating  current  as 
required.  Thus,  in  practice,  as  soon  as  the  iron  is  worked  to  the 
limit,  this  exterior  automatic  switch  cuts  out  the  exterior  con- 
trolling resistance,  and  causes  the  iron  to  take,  say,  three  or  four 
times  aB  much  energy  as  when  it  was  idle.  When  the  iron  is  set 
aside,  and  tends  to  heat  up  under  this  very  large  working  current 
the  automatic  switch  immediately  inserts  the  resistance  needed  to 
prevent  the  iron  from  becoming  overheated.— Electrical  World. 


Assc  ntAL  ASSENT  ~ The  following  Acts  have  received  the  Ro 

Electric  LiRhting  Orders  Confirmation  (No.  1)  Act,  1909. 

I ram  ways  Orders  Confirmation  Act,  1909. 

Town  Planning  Bill.— Mr.  Clough  aBked  in  the  Parliaments 
papers,  whether  the  President  of  the  Local  Government  Bot 
could  give  any  assurance  that  in  the  event  of  a local  saniti 
authority  acting  as  a responsible  authority  under  t 

Housmg  and  Town  Planning  Bill  for  a town  planning  schci 
wntiin  the  area  of  a neighbouring  authority,  the  lat. 
would  retain  all  its  duties  and  powers  as  regarded  the  provisi 

♦ v.«.!Wkrap’»  W*ter  Hllpply’  lighting  and  consequential  woi 
throughout  its  own  area,  and  that  none  of  such  powers  and  dut 
would  pass  to  the  responsible  authority  by  virtue  of  any  rei 
Board  hereftftW  mad,:  under  that  Act  by  the  Local  Govern®! 


Larjre  Electric  Organ.— One  of  the  largest  electric 

organs  ever  built  ip  the  United  States,  according  to  the  Scientific 
Amiri  can,  is  about  to  be  erected  in  the  Auditorium  at  Atlanta,  Ga 
It  will  he  played  from  a movable  four-manual  control  65  ft.  away 
by  an  8- volt  current  from  a specially  wound  generator,  and  blown 
by  a 20-ii  i\  motor  direct  connected  to  a series  of  fans  raising  the 
air  pressure  by  steps. 

Educational. — British  Correspondence  School  of 

Electrical  Engineering.— We  are  informed  that  this  institu- 
tion lias  added  a course  on  “ Aeronautics  ” to  its  syllabus  • the 
course  covers  dirigible  balloons,  the  problems  of  flight,  aeroplanes, 
motors  and  propellers,  and  is  divided  into  nine  lessoDg.  The 
subject  is  a fascinating  one,  and  as  M.  Bldiriot,  for  instance,  has 
already  received  orders  for  over  100  monoplanes,  it  is  clear  that  a 
pew  industry  is  in  couise  of  development, 
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As  the  result  of  the  inquiries  which  we  have  made  as  to  the 
special  facilities  provided  for  the  benefit  of  charge  engineers  and 
others  who  cannot  attend  continuously  a course  of  evening  classes, 
we  have  ascertained  that  the  following  institutions  afford  such 
facilities : — 

University  College  : Faculty  of  Engineering. — Special  courses 
for  engineers  in  practice  and  graduates  in  engineering.  The  Elec- 
trical Engineering  Laboratories  are  open  daily  from  10  to  5 (Satur- 
days 10  to  1).  Shift  engineers  can  attend  at  any  time  within  these 
hours,  and  can  also  attend  the  day  courses  in  electrical  engineering. 
Particulars  from  the  Secretary. 

East  London  College. — Alternative  day  classes  are  provided 
in  order  to  assist  shift  engineers.  Apply  to  the  Registrar. 

Northampton  Institute. — The  subject  has  received  considera- 
tion, and  suitable  arrangements  will  be  made  if  a sufficient  number 
of  applications  is  received.  -Apply  to  the  Principal. 

The  Polytechnic,  Regent  Street. — The  evening  leclures  are 
repeated  on  a convenient  morning,  removing  the  disability  of  shift 
men  almost  entirely.  Apply  to  Mr.  W.  Hibbert. 

South-Western  Polytechnic  Institute. — Shift  engineers  are 
allowed  to  attend  the  ordinary  day  classes  and  laboratories  when 
on  duty  in  the  evening.  Apply  to  Mr.  A.  J.  Makower. 

On  the  whole,  it  is  clear  that  little  more  can  be  done  than  is 
already  done,  without  co  ordinate  action  on  the  part  of  both  the 
would-be  students  and  the  various  teaching  institutions.  The 
former  should  write  at  once  for  particulars  of  the  arrangements 
made  on  their  behalf,  as  the  new  session  is  already  under  way. 

Copper. — A writer  in  the  Financial  Times , for  September 
18th,  on  the  copper  outlook,  is  rather  inclined  to  the  view  of  peace 
and  increased  production.  The  U.S.  Copper  Producers’  Association 
statistics  quoted  by  him  show  for  August  last  an  increase  of  1,000 
tons  over  the  output  for  the  previous  month,  or  at  the  rate  of  645,000 
tons  per  annum.  The  statistics  for  laBt  year  were: — U.S.  output, 
425, Of  Otons ; Spain  aDdPortugal,  52,000  ; JapaD, 43,000  ; Australasia, 
39.000  ; Chile,  38,000  ; Mexico,  37,000  ; Canada,  28,000  ; Germany, 
20,000;  Russia,  20,000,  and  Peru  15,000.  With  regard  to  the  U.S. 
production  which,  of  course,  sways  the  market,  the  writer  says  : — 
“It  is  believed,  however,  that  the  limit  of  this  expansion  has  now 
been  to  all  intents  and  purposes  reached,  the  present  rate  of  output 
being  very  considerably  in  excess  of  that  of  last  year.” 

Messrs.  Merton’s  statistical  summary  for  the  first  half  of 
September  shows  visible  supplies  at  90,387  tons,  an  increase  of 
only  2,169  tons  on  the  return  for  the  end  of  August.  This  still 
consists  largely  of  stocks  in  English  ports,  French  Btocks  beiDg 
6,119  tons,  and  afloat  7,500  tons  (Chile  and  Australia).  Supplies 
from  North  America  appear  to  be  down  a little ; from  Spain  to 
this  country  up  to  the  average.  The  total  supplies  are  18,413  tons, 
and  deliveries  16,244,  which  works  out  at  average  deliveries,  but 
lower  supplies  for  the  month. 

The  Manufacture  of  Nitrates  from  the  Air.— Of 

the  many  attempts  to  produce  nitrates  from  the  air  few  have  gained 
any  public  notice.  This  has  been  due  largely  to  the  impossibility 
of  carrying  out  on  a successful  commercial  scale  what  fs  a matter  of 
considerable  ease  in  an  experimental  way.  With  the  exception  of 
the  Birkeland-Eyde  process,  little  is  known  of  the  practical  manu- 
facture of  nitrates  from  the  air.  Details  of  the  method  employed 
by  Schonherr  have  been  boomed  to  a considerable  extent,  but  as 
yet  nothing  is  known  of  the  manufacturing  scale.  It  is  of  interest 
to  learn  that  another  process  is  being  successfully  applied  commer- 
cially, details  of  the  operation  forming  the  substance  of  a paper  by 
Dr.  Franz  Russ  before  the  Verein  Oesterreichischer  Chemiker. 
The  principle  involved  is  similar  to  that  utilised  in  other 
methods.  It  is  necessary  to  produce  ai  large  electric  flame  capable 
of  absorbing  large  amounts  of  power.  The  method  adopted  is  very 
simple.  Two  conductors  are  arranged  almost  to  meet  at  one  end, 
but  widen  out  at  the  other.  Between  the  converging  ends  of  these 
conductors  a hot  blast  of  air  is  driven.  An  arc  is  struck  across  the 
short  gap  between  the  conductors,  and  is  forced  aloDg  the  latter  by 
the  hot  blast  in  a continually  widening  flame,  which  is  broken  for 
every  half  period  of  the  alternating  current  used.  In  this  manner 
a rapid  succession  of  arcs  are  formed,  which  have  the  appearance  of 
a quietly-burning  flame.  The  electrodes  are  made  of  iron,  and  are 
cooled  with  water ; they  last  about  200  hours  when  producing  a 
flame  1 yard  long.  The  hot  gases,  after  passing  through  the  flame, 
are  cooled  by  means  of  a second  blast  of  air,  which  aleo  serves  the 
purpose  of  elor gating  the  flame.  In  this  manner  oxides  of  nitrogen 
are  produced  up  to  a concentration  of  1'5  per  ceDt.  In  practice 
two  arcs  are  Btruck  in  one  furnace  in  order  to  concentrate  the 
energy  consumption.  Each  furnace  requires  400  kw.,  current  being 
supplied  at  4,000  volts.  Through  the  lower  air  passage  600  cb. 
metres  of  air  are  blown  per  hour.  In  a factory  erected  at  Inns- 
bruck 24  furnaces  a»e  now  in  me.  The  furnace  gases  have  a tem- 
perature of  700-800*  C.,  and  are  used  for  the  manufacture  of  both 
nitric  acid  and  sodium  nitrate.  The  large  amount  of  heat,  in  these 
gases  is  utilised  for  the  concentration  vats  and  for  preheating  the 
air  blast.  Nitric  acid  is  condensed  in  a series  of  earthenware  pipes 
and  towers  when  a strength  of  40  per  cent,  is  obtained.  This  is 
further  concentrated  by  means  of  the  furnace  gases  up  to  60  per 
cent.,  and  placed  on  the  market  in  this  form.  The  yield  of  nitric 
acid  per  kilowatt-hour  is  60  grammes.  The  Innsbruck  factory  is 
designs  d for  a power  consumption  of  15,000  h.p.  Two  other 
factories  are  in  process  of  construction— one  in  tiie  South  of 
France  and  another  in  the  North  of  Italy— each  to  consume 
10,000  h.p.  The  inventors  of  this  process  are  the  Bros.  Pauling. 


Institution  and  Lecture  Notes. — Munich  pal  T ham- 

ways'  Association. — The  eighth  annual  conference  of  this  Associa- 
tion was  opened  on  Wednesday  last  at  the  London  County  Hall  by 
an  address,  welcoming  the  delegates,  given  by  Sir  Melvill  Beachroft, 
J.P.,  Chairman  of  the  Council.  In  his  address  Sir  Melvill  Beach- 
croft  remarked  that  four  years  had  elapsed  since  the  Association 
met  in  London,  and  that  he  hoped  the  next  time  they  came,  the 
Council  could  entertain  them  in  a building  worthy  of  the  capital  of 
the  Empire.  He  was  fully  conscious  of  the  important  work  carried 
out  by  tbe  members  of  the  Conference,  and  trusted  that  during  the 
discussions  many  of  the  knotty  subjects  besetting  all  who  are 
en»a°ed  in  tramway  work  would  be  solved.  He  then  referred 
to  the  important  position  that  tramwork  now  held  in  the  estimation 
of  the  County  Council,  the  rapid  progress  which  was  being  made 
in  the  electrification  of  the  tramway  system  in  the  Metropolis  and 
the  results  which  had  so  far  been  obtained.  He  held  that  in  view 
of  the  magnitude  of  the  issues  at  stake,  the  experiment  of  the  instal- 
lation of  the  stud  system  at  Bow  Road  was  fully  justified,  although  as 
a result  they  felt  themselves  compelled  to  retain  the  conduit  system. 
He  was  impressed  with  the  importance  of  establishing  through  running 
between  different  systems,  though  he  felt  that  many  of  those  pre- 
sent held  different  opinions,  and  was  glad  to  be  able  to  refer  to  the 
establishment  through  the  good  offices  of  the  Board  of  Trade  of  a 
Conciliation  Board  to  which  would  be  referred  all  questions 
relating  to  the  labour  conditions  of  the  Council’s  9,000  tramway 
employe!.  A hearty  vote  of  thanks  to  the  London  County  council 
and  also  to  Sir  Melvill  Beachcroft  was  then  proposed  by  Mr.  J. 
Aldworth,  of  Nottingham,  seconded  by  C.  J.  Spencer,  of  Bradford, 
and  carried  unanimously,  and  the  Conference  settled  down  to 
listen  to  the  address  of  Mr.  A.  L.  C.  Fell,  the  President  of  the 
Association,  to  which  we  refer  in  our  leading  columns  to-day. 

Institution  op  Metals. — At  the  forthcoming  meeting  in  Man- 
chester (October  14th  and  15th),  of  which  we  gave  some  particulars 
in  our  last  issue,  each  paper  will  be  read  in  abstract  only , ten 
minutes  being  allowed  the  author  for  this  purpose,  and  each  speaker 
will  be  limited  to  five  minutes  in  the  discussion.  The  papers  will, 
of  course,  be  available  to  members  a week  before  the  meeting.  We 
commend  this  system  to  the  notice  of  other  societies ; as  we  have 
often  pointed  out,  it  is  hardly  fair  to  the  author  to  discuss  his 
paper  without  first  studying  it  at  leisure,  and  it  is  a waste  of  time 
to  read  it  in  extenso  at  the  meeting.  Several  local  works  and  edu- 
cational  institutions  will  be  visited.  Those  desiring  to  attend 
must  apply  to  the  Secretary  not  later  than  September  30th. 

Institution  op  Mining  Engineers  —The  members  of  this 
Institution  held  their  twentieth  annual  gathering  at  NewcaBtle-on- 
Tyne  on  the  15th,  16th  and  17th  insts.,  the  two  latter  days  being 
given  up  to  sightseeing.  On  the  16fch  inst.  the  members  visited  the 
woTks  of  the  Newcattle-on-Tyne  Electric  Supply  Co.,  Ltd.,  at 
Carville,  in  the  morning,  which  has  a total  capacity  of-56,000  h.p. 
installed.  The  members  also  visited  Harton  Colliery,  where’  there 
is  a large  electric  winding  engine.  Sir  Lindsay  Wood,  chairman  of 
the  company,  stated  that  the  winding  engine  had  not  been  in  use 
very  long,  and  he  could  not  say  what  was  the  exact  saving  on  it,  as 
compared  with  a steam-worked  winding  engine.  He  expected, 
however,  that  the  use  of  the  electrically  driven  winding  engine 
would  be  found  to  be  advantageous,  and  would  tend  to  increased 
output.  No  steam  was  now  used  in  the  Harton  Colliery,  all  the 
machinery  being  electrically  driven.  The  winding  engine  is 
designed  to  deal  with  an  output  of  240  tons  per  hour,  the  motor 
being  of  800  h.p.  The  cages  in  use  have  four  decks,  carrying  two 
tubs  on  each  deck.  The  weight  on  the  pulleys  at  the  start,  including 
the  rope,  is  14J  tons,  and  the  wind  occupies  48  secs.  The  haulage 
engines  are  also  electrically  driven,  and  the  horse-power  of  the  motors 
installed  is  1,645. 

Municipal  Secondary  School,  Hanley.— A course  of  lectures 
on  "Electrical  Engineering”  is  to  be  delivered  at  the  above 
school  by  Mr.  C.  H.  Yeaman,  borough  electrical  engineer,  Hanley, 
commencing  to-day. 

A New  Mercury  Ammeter.— The  problem  of  measuring 

large  alternating  currents  with  any  degree  of  accuracy  is,  from  the 
technical  standpoint,  a difficult  one.  There  is  a distinct  need  for  a 
standardisation  instrument  which  can  be  inserted  into  an  alter- 
nating-current circuit  carrying  500  amperes  and  will  record  to  the 
same  degree  of  precision  as  one  of  the  smaller  instruments.  As  a 
result  of  observations  of  the  forces  in  the  interior  of  electric  con- 
ductors, Dr.  E.  F.  Northrup  has  constructed  an  instrument  whose 
only  limit  to  accuracy  is  that  with  which  the  unit  of  current  is 
known.  This  ammeter  is  intended  as  a primary  standard  instru- 
ment for  large  currents,  either  alternating  or  direct.  The  loweet 
range,  is  from  200  to  500  amperes,  and  the  degree  of  accuracy  at 
200  amperes  is  l-5  per  cent.  In  the  tests  it  was  found  that  fer 
three-quarters  of  the  scale,  the  reading  error  did  not  exceed  0'1  pi  r 
cent.,  and  was  quite  independent  of  the  kind  of  current  used,  I be 
temperature  coefficient  is  negligible,  and  the  effect  of  external 
currents  is  almost  inappreciable.  The  operation  of  the  instrument 
is  quite  simple.  The  terminals  are  connected  to  the  circuit  with- 
out regard  for  polarities.  The  zero  is  firBt  adjusted  and  the  current 
switched  on,  when  a coloured  liquid  flows  to  a point  on  the  scale  to 
indicate  the  number  of  amperes  passing.  The  principle  involved 
is  entirely  new,  as  far  as  instruments  are  concerned,  and  cannot  be 
fully  reproduced  in  abstract.  It  is  similar,  however,  to  the  action 
of  conductors  carrying  a current,  which  are  known  to  attract  each 
other  and  produce  a certain  amount  of  sag  towards  the  middle.  A 
liquid  conductor  can  be  supposed  to  consist  of  an  infinite  number 
of  elemental  conductors,  parallel  to  the  direction  of  the  line  of  flow 
which  will  alsocauBe  the  same  tendency  for  contraction.  It  is  this 
force  which  is  utilised  in  the  above  construction.  The 
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simplicity  of  construction  and  the  ease  with  which  it  works  plaoe 
this  new  instrument  in  a position  which  is  bound  to  make  itself 
felt  in  the  near  future. — E.M.I. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railwa/y  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  salary  of  Me.  Turn- 

bull,  electrical  sngineer  and  manager  to  the  Broughty  Ferry 
Corporation,  has  been  increased  by  £20  per  annum. 

Mr.  Francis  Teague,  city  electrical  engineer  of  Bath,  and  his 
wife,  celebrated  their  silver  weddirig  on  September  21st,  and  the 
staff  and  employes  of  the  department  presented  them  with  a silver 
tea  service  and  Balver. 

Tramway  Officials. — Oat  of  108  applicants  Mr.  H.  P. 

Stokes,  assistant  manager  of  the  Burton-on-Trent  tramways,  has 
been  appointed  manager  of  the  tramways  at  Ilkeston. 

Portsmouth  T.C.  has  granted  an  honorarium  of  100  guineas  to 
Mr.  Y.  G.  Lironi,  tramways  engineer,  in  recognition  of  the  excellent 
way  in  which  the  Goldsmith  Avenue  tramway  extension  was  carried 
out  under  his  supervision. 

General. — The  Council  of  the  Association  of  Engineers- 
in- Charge  have  unanimously  elected  Mr.  Henry  Adams,  M.I.C.E., 
M.I.Mech.E.,  &c.,  as  their  President  in  succession  to  Mr.  James 
Swinburne,  F.R.S.,  M.Inst.C.E.,  and  an  attractive  programme  haB 
been  drawn  up  for  the  new  session,  including  some  good  papers  and 
several  Bocial  functions.  Among  the  members  of  the  Association 
Mr.  Adams  is  one  of  the  oldest  of  the  engineers-in-charge,  having 
so  far  back  as  1865  been  in  responsible  charge  in  the  outdoor  depart- 
ment of  Sir  W.  G.  Armstrong  & Co.,  of  Elswick  Works. 

Capt.  P.  H.  Campbell,  R.E.,  has  been  appointed  Adjutant  to  the 
London  Electrical  Engineers  (Territorial  Force). 

We  read  in  the  Press  that  on  Monday  evening  the  Postmaster- 
General  presided  at  a dinner  given  at  the  Grand  Hotel,  London, 
in  honour  of  Sir  Henry  Babington  Smith  on  his  resignation  of 
the  Secretaryship  to  the  Post  Office,  in  order  to  take  up  the  appoint- 
ment, at  Constantinople,  of  President  of  the  new  National  Bank  of 
Turkey.  Among  those  present  was  Sir  Matthew  Nathan,  who  is  to 
succeed  Sir  Henry  Babington  Smith,  as  well  as  the  heads  of  the 
various  departments  of  the  Post  Office. 

Obituary. — Mr.  H.  C.  A.  Pratt. — The  death  is  announced 

of  Mr.  Herbert  C.  A.  Pratt,  of  the  firm  of  Campbell  & Isherwood, 
electrical  engineers,  Raleigh  Street,  Liverpool.  He  was  only  28: 
years  of  age. 


NEW  COMPANIES  REGISTERED. 


Cnnnington  & Harris,  Ltd.  (104,982).— This  company  was 

registered  on  September  I6th,  with  a capital  of  £5,000  in  £1  shares  (2,000  pre- 
ference),  to  adopt  an  agreement  with  S.  Harris,  and  to  carry  on  the  business  of 
electrical  engineers,  electricians,  workers  of  and  dealers  in  eleotricity,  motive 
power  and  light,  &c.  The  subscribers  are  ;—J.  G.  8.  Cunnington,  21,  North 
Audley  6treet,  W.,  electrical  engineer,  one  share}  8.  Harris,  21,  North  Audley 
Street,  W.,  surveyor,  one  share  ; A.  Harris,  79,  Priory  Road,  West  Hampstead, 
N.W.,  solicitor,  two  shares.  Private  company.  Table  “A”  mainly  applies. 
Directors’  borrowing  powers  restricted,  but  no  debentures  or  debenture  stock 
shall  be  issued  which  shall  rank  in  priority  to  or  pari  passu  with  a £260  first 
mortgage  debenture  to  be  issued  to  Mrs.  8.  L.  Attrili,ora  £600  second  mortgage 
debenture  to  be  issued  to  S,  Harris,  Registered  office,  21,  North  Audley  Street, 
Groavenor  Square,  W. 

Bondjali  Electric  Lighting:  Co.,  Ltd.  (104.953).— This  com- 
pany was  registered  on  September  14th,  with  a capital  of  £5,000  in  £1  shares, 
to  undertake  the  eleotric  lighting  of  streets,  public  plaoes  and  private  dwell- 
ings in  Boudjah  or  elsewhere,  to  obtain  concessions  for  eleetrio  lighting  and 
electric  power  supply  in  the  Turkish  Empire.  The  subscribers  (with  one  share 
each)  are  D.  Forbes,  jun.,  Smyrna,  merohant ; T.  8.  Catto,  Smyrna,  merchant ; 
F.  W.  Parry,  110,  Cannon  Street,  E.C.,  secretary.  Private  company.  The 
number  of  directors  Is  not  to  be  less  than  three  or  more  than  nine ; the  first  are 
D.  Forbes,  Jun.,  T.  B.  Catto  and  F.  W.  Parry ; remuneration  as  fixed  by  the 
company.  Registered  office,  110,  Cannon  Street,  E,0, 


OFFICIAL  RETURNS  OF  ELECTRICAL- 
COMPANIES. 


Le  Radiant,  Ltd.  (102,296). — Particulars  of  £2,000  debentures 
created  August  24th,  1909,  filed  pursuant  to  Sec.  93(8)  of  the  Companies’  (Con- 
solidation) Act,  1908,  tho  amount  of  the  present  issue  being  £700.  Property 
charged  : The  company's  undertaking  and  property,  including  uncalled  capital. 
No  trustees. 


Crompton  & Co.,  Ltd. — Issue  on  August  17th  of  £66,625 

debentures,  part  of  series  created  November  16th,  1909,  to  secure  £100,000 
charged  on  the  company’s  undertaking  and  property,  present  and  future.  No 
trustees.  Previously  issued  of  same  series : £9,275. 

Newlons,  Ltd.  (48,936). — An  amended  statement  of  the  total 

amount  outstanding  on  July  1st  in  respect  of  mortgages  and  charges  created 
prior  to  that  date  and  not  required  to  be  registered  under  Sec.  14  of  the 
Companies’  Act,  1900,  has  been  filed  pursuant  to  Sec.  12  of  the  Companies’  Act, 
1907.  Particulars  : Indentures  dated  1900  to  1906,  securing  £12,500. 

The  original  statement  omitted  to  give  notice  of  debentures  bearing  various 
dates  in  1900,  securing  £10,000, 


CITY  NOTES. 


United  Electric  Car  Co.,  Ltd. 

The  annual  meeting  of  this  company  was  held  at  Preston  on  15th 
inst. 

Mr.  G.  Richardson  presided,  and  in  moving  the  adoption  of 
the  report  (see  Electrical  Review,  September  10th,  1909)  he  said 
the  result  was  an  improvement  on  the  previous  year,  but  the  output, 
owing  to  continued  slackness  in  their  special  business,  had  been 
considerably  below  the  capacity  of  their  works  and  plant.  Their 
net  profit,  in  spite  of  these  circumstances,  was  £1,800  more  than 
last  year,  which  clearly  showed  that  the  work  they  had  done  had 
been  profitable.  After  charging  debenture  interest,  depreciation, 
and  all  charges,  there  was  a net  profit  of  £8,896,  from  which,  with 
the  substantial  amount  brought  forward,  the  directors  felt  justified 
in  declaring  a dividend  on  the  ordinary  shares  of  2£  per  cent,  for 
the  year,  and  after  allowing  for  this  and  the  preference  dividend 
they  would  be  able  to  carry  forward  to  next  year  £5,333,  as  againBt 
the  £6,187  brought  into  the  accounts.  The  bank  interest  received 
showed  an  increase  over  last  year  of  £700.  Financially,  they  were 
in  a strong  position.  Their  total  liabilities  to  creditors  on  June 
30th  was  only  £15,364,  whereas  their  bank  balance  was  £59,000, 
and  the  debtors,  all  perfectly  good,  nearly  £48,000.  Of  course 
they  would  understand  that  when  business  was  slack  there  was  a 
tendency  for  money  to  accumulate  at  the  bank,  but  if  they  should 
become  very  busy,  a position  they  were  all  doing  their  best  to 
bring  about,  this  large  bank  balance,  together  with  their  large 
stock  of  seasoned  timber,  would  be  useful  not  only  to  enable  them 
to  make  purchases  on  the  lowest  terms,  but  also,  if  thought  advis- 
able, to  secure  safe  orders  on  deferred  payment  terms.  The  re  serve 
for  depreciation  amounting  to  £34,500  had  been  increased  since 
last  year  by  £4,500.  The  directors  believed  this  was  a very  ample 
reserve.  The  buildings  were  in  an  excellent  state  of  repair,  the 
machinery  was  as  good  as  new,  and  there  was  nothing  of  an  obso- 
lete character.  They  continued  to  enjoy  an  excellent  reputation 
for  turning  out  only  the  highest  class  of  work.  They  had  always 
pursued  this  policy,  and  would  not  cut  down  cost  by  turning  out 
cheap  and  inferior  work.  With  regard  to  the  prospects  for  the 
coming  year,  he  observed  that  they  were  obtaining  a fair  share  of 
the  orders  given  out,  although  Buch  orders  were  small,  and  he 
regretted  that  he  could  not  see  any  immediate  prospect  of  trade 
improving  in  their  line  of  business;  but  when  an  improvement 
did  take  place  they  were  in  a most  satisfactory  position  to  meet  it, 
both  in  regard  to  money,  stocks  of  material  and  management. 
They  had  two  very  able  officials  in  their  secretary  (Mr.  Pickin)  and 
Mr.  Anger. 

Mr.  Mylchreest  asked  why  the  company  had  not  gone  in  for 
the  manufacture  of  wagons,  which  appear  to  have  been  contem- 
plated in  the  original  prospectus.  He  also  wished  to  know  if  they 
had  sold  the  Old  Trafford  and  Hadley  Works. 

The  Chairman  replied  that  they  had  so  much  to  do  in  the 
beginning  with  the  oidinary  tramway  caniages  that  they  thought 
it  was  well  to  stick  to  that  which  they  knew  something  about. 
Later,  competition  became  so  great  in  the  various  departments  that 
they  really  did  not  see  their  way  to  invest  any  more  of  their  capital 
in  railway  wagon  works.  They  had  powerful  competitors,  and  they 
thought  it  was  just  as  well  to  devote  attention  to  tramway  and 
omnibus  work,  for  which  they  originally  laid  out  the  works.  With 
regard  to  the  Hadley  and  Trafford  Park  Works,  they  had  tried  to 
dispose  of  them,  but  trade  had  been  so  bad  they  had  had  no  offer 
equal  to  their  expectations.  They  hoped  as  soon  as  trade  improved 
to  dispose  of  them. 

The  report  was  adopted. 


Underground  Electric  Railways  Co.,  Ltd. 

The  half-yearly  meeting  of  this  company^vas  held  on  Tuesday  at 
Hamilton  House,  Victoria  Embankment,  Sir  Edgar  Speyer 
presiding. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
September  3rd,  1909),  the  Chairman  said  he  was  pleased  to 
be  able  to  record  a period  of  continued  progress  and  to  express 
unqualified  satisfaction  at  the  results  attained.  Turning  to  the 
balance-sheet,  the  temporary  loans,  which  stood  at  £225,000  on  the 
debit  side  of  the  balance-sheet,  would  be  paid  off  on  October  1st 
next,  and  the  redemption  of  the  4}  per  cent,  power  house  second 
debentures  would  be  effected  by  the  sale  and  issue  of  £1,000,000  4) 


n_r  rent  first  debentures.  Thus  they  would  be  free  of  a float*°S 

Lht  anil  would  have  a good  cash  balance.  The  net  revenue  for  t e 

haH-'year  was  insufficient  by  £16,240,  to  meet  the  half-yearly 
w/es  They  would  remember,  however,  it  waa  estimated  when 
tKheme  w^a  published  that ’there  would  be  a deficit  for  the 
* _ 1909  of  £96,000.  The  result  waa,  therefore,  distinctly 
'ncouraeino’.  If  they  compared  the  figures  one  by  one  with  the 
first  issued  accounts,  it  would  appear  that  the  deficit  was  increasing, 
bid  that  was  Accounted  for  by  the  fact  of  their  holding  with  the  tube 
railways  and  that  part  of  the  fixed  charges  were  chMged  to  capit ai 
nnder  the  scheme  of  re-adjustment.  The  accounts,  taken  altogether, 
“owed  a healthy  increase  and  reduced  working  costs  In  that 
connection,  the  directors  were  appreciative  of  their  general  mans  er, 
Mr0 Stanley.  The  result  of  the  tramways  had  again  been  unsatis- 
fsctory  but  as  that  company  published  their  accounts  yearly,  he 
would7 reserve  his  observations  on  that  point  until  the  next  meeting. 
He  thought,  from  the  various  expressions  of  opinions  he  had 
received,  that  the  directors’  policy  of  publishing  a month.y  state- 
ment of  net  earnings  of  the  associated  companies  was  appreciated 
by  the  ^vesting  public.  That  would  be  the  last  meeting  they 
would  hold  in  that  building,  as  the  company  had  taken  a set  of 
rooms  at  the  St.  James’  Station  of  the  District  Railway,  which  he 
thought  would  not  only  result  in  a considerable  saving  of  rent,  but 

alThe  Right  Hon.  Lord  George  Hamilton  seconded  the  motion, 
and  the  report  was  adopted  without  discussion. 


Yorkshire  Electric  Power  Co.,  Ltd. 

The  directors’  report  for  the  half-year  to  June  30th,  1909,  states 
that  the  receipts  from  the  sale  of  energy  and  for  work  c^ged  out 
to  consumers,  Ac.,  for  the  half-year  ending  June  30th  last  amount 
to  £11,169,  against  for  the  half-year  ending  June  30th,  1908 
£8,698,  and  for  the  half-year  ending  June  30th  1907,  £4,/ .CO.  lhe 
cross  profit  on  the  revenue  account  for  the  hM-jenn  £2  598, 
aeainst  a gross  profit  for  the  half-year  ending  June  30th,  1908,  of 
£1  249  and  a gross  loss  for  the  half-year  ending  June  30tb,  1907,  of 
£403.  ’ After  payment  of  mortgage  interest  the  net,  revenue  accoun 
shows  a profit  on  the  half-year  just  ended  of  £1,069,  compared  with 
a profit  for  the  corresponding  half-year  in  1908  of  £363.  and  a loss 
for  toe  half-year  ending  June  30th  1907,  of  £1,211.  The  demand 

for  energy  per  horse  power  connected  has  been  low  owing  to  e 

depressed  state  of  nearly  all  the  industries  in  the  company  s i area ; 
notwithstanding  the  adverse  conditions  of  trade,  there  has  been  a 
steady  increase  in  the  use  of  the  company  s supply. 


Mb  A.  G.  Ldpton  presided  at  the  half-yearly  meeting  held  at 
Leeds  on  Tuesday.  He  said  that  the  company  was  making  steady 
advance.  According  to  the  Financial  Neivs,  he  said  that  the  mains 
on  which  toe  capital  had  been  Bpent  were  only  beginning  to  bring 
in  revenue  during  toe  past  half-year.  The  textile  industries  con- 
tinued to  bring  in  the  largest  revenue,  but  the  colliery  load  was 
also  increasing  satisfactorily.  The  company’s  meter  readings  con- 
firmed what  had  been  said  of  the  revival  of  trade,  and  the  increased 
output  has  been  the  result  of  new  business.  Consumers  in  undeve- 
loped portions  of  the  district  were  pressing  for  the  mains  to  be 
extended  to  them,  and  the  directors  had  decided,  in  the  first  place, 
to  meet  the  urgent  demand  from  the  Castleford  district.  In  conse- 
quence of  increased  demand,  a boiler  of  a capacity  of  50  per  cent, 
greater  than  the  boilers  originally  installed  had  been  put  down, 
and  it  had  been  decided  to  install  a fourth  turbine  of  a capacity 
equal  to  any  two  of  those  at  present  in  the  station.  Those 
extensions  would  entail  the  provision  of  further  capital.  lhe 
whole  of  the  borrowing  powers  had  been  exhausted,  under  the 
powers  of  the  companj’s  Act,  further  capital  could  only  be  obtained 
by  the  issue  of  ordinary  shares  at  par  value.  That  was  not  at  pre- 
sent practicable,  and  it  would  be  necessary  to  amend  the  company  s 
Act  by  applying  to  Parliament  for  further  powers  to  authorise  the 
issue  of  preference  stock.  The  directors  considered  it  advisable  to 
&ak  for  other  powers  which  had  been  granted  to  later-formed  com- 
panies,  which  would  much  facilitate  the  work  of  the  company. 

Mb.  T.  O.  Callender  seconded,  and  the  report  was  adopted. 


Prospectus.  — “ Thorium, ” {Metal- Filament)  Lamp 

Works,  Ltd.— A prospectus  is  in  circulation  offering  for  subscription 
until  Monday  next,  September  27th,  11,000  7 per  cent,  cumulative 
preference  Bhares  in  this  company.  The  nominal  capital  is  £30,000 
in  11,000  preference  and  19,000  ordinary  shareB  of  £1  each.  The 
company  will  acquire  the  Britannia  Electric  Lamp  Works  at  South 
Tottenham,  together  with  patent  and  license  rights  for  the 
" Thorium  ” and  “ Reflex  ” lamps,  also  plant  and  machinery  and 
contracts,  from  the  Merchants’ Trading  Co.,  Ltd.,  the  vendors,  for 
£20,000,  paid  as  to  £1,000  in  cash,  and  the  remainder  in  ordinary 
shares.  The  £10,000  preference  capital,  which  the  public  are 
desired  to  apply  for,  will  be  set  aside  for  working  capital  and 
general  purposes.  The  works  are  sufficient  for  the  manufacture  of 
300,000  lamps  per  annum.  A contract  has  been  entered  into  with 
“a  leading  house  in  the  wholesale  electric  lamp  trade”  for  the 
purchase  of  up  to  250,000  “ Thorium  ” lamps  per  annum  for  two 
years. 

Rio  de  Janeiro  Tramway,  Light  and  Power  Co.— 

A dividend  of  1 per  cent,  is  announced) 


Dick  Kerr  & Co.,  Ltd.— The  directors’  report  of  the 
trading  for  the  12  monthB  ended  June  30th,  1909, _states  that  the 
profits  earned  during  the  12  months’ trading  to  June  30th,  190  ), 
amount  to  £28,168.  Out  of  this  has  bad  to  be  paid  debenture 
interest  and  trustees’  fees,  and  there  has  been  reserved  the  sum 
reouired  to  provide  for  the  premium  payable  on  the  redemption  of 
the  present  debenture  stock.  These  items  absorb  £12.693,  leaving 
a balance  of  £15,475,  to  which  must  be  added  the  profits  brought  for- 
ward from  last  year— viz.,  £81,567,  making  a total  of  £9/,0 
available  for  appropriation  as  under  : — Dividend  of  6 per  cent,  per 
annum  on  the  preference  share  capital  (the  proportion  of  this 
dividend  to  December  31st,  1908,  has  already  been  paid),  £18 1 300  , 
dividend  of  6 per  cent,  on  the-  ordinary  share  capital  of  £260,000 
to  be  paid  less  income-tax,  £15,600  ; to  carry  forward  J 263, 141.  The 
dividend  on  the  preference  shares  will  be  paid  on  October  1st,  1909, 
as  usual,  aim  the  dividend  recommended  on  the  Quinary  shar®8 
will  be  paid  on  same  date  if  approved  by  the  shareholders.  T e 
directors  regret  that  the  severe  competition  referred  to  in  the 
last  annual  report  has  continued  throughout  the  past  year  mamo^ 
acute  form.  In  addition,  the  quantity  of  work  carried  out  in  all 
departments  has  been  considerably  below  the  average. 

Demerara  Electric  Co —Gross  earnirlgs  for  the  seven 

months  ended  July  are  §74,929  ; for  the  same  period  in  «ie  pre- 
vious year  they  were  §68,952.  Net  earnings  for  the  same  period 
totalled  §34,155,  in  comparison  with  §25,940  last  year. 

British  Electromobile  Co.,  Ltd. — A financial  paper 

states  that  the  report  of  this  company  states  that  the  accounts  for 
the  period  to  March  31st  show  an  adverse  balance  of  £204. 

Halifax  and  Bermudas  Cable  Co.,  Ltd.  — The 

directors’  report  for  the  year  ended  June  30th,  iOQO.  which  was 
presented  at  the  meeting  held  on  16to  inst.,  showed  that ; the i net 
result  of  the  year’s  working  was  an  available  balance  of  £3.313,  as 
compared  with  £3,096  for  the  previous  year  An  interim  dividend 
of  24  per  cent.,  free  of  income-tax,  has  already  been  paid,  and  it  is 
now  proposed  to  make  a further  equal  payment,  free  of  income-tax, 
which  will  leave  £813  to  be  earned  forward.  Opportunity  was 
taken  of  a cable  ship  being  in  the  vicinity  of  Bermuda  to  engage 
her  to  thoroughly  overhaul  and  renew  where  necessary  the  harbour 
cable  and  the  shore  end  of  the  main  section  at  the  cost  of  £817. 
The  balance  to  credit  of  revenue  account,  which  was  last  year 
increased  to  £18,444,  has  been  debited  with  £1,250  applied  to  divi- 
dend, and  with  £817  expended  in  renewals  during  the  year,  and 
credited  with  £813,  surplus  revenue  of  the  past  year,  and  it  now 
stands  at  £17,189.  The  company’s  cable  has  worked  efficiently. 
During  the  year  debentnres  have  been  paid  off  to  the  amount  of 
£9,600,  leaving  £10,000  outstanding.  Mr.  Charles  R.  HoBmer  has 
resigned  his  seat  at  the  board. 

United  River  Plate  Telephone  Co.,  Ltd.— An  issue 

of  30,000  ordinary  shares  of  £5  each  has  been  offered  to  holders  of 
ordinary  shares  in  the  proportion  of  one  new  share  for  every  four 
held.  The  latest  price  of  this  new  issue  is  1|  to  li  premium. 

Folkestone  Electricity  Supply  Co.,  Ltd.  — The 

directors  have  declared  an  interim  dividend  of  4 per  cent,  per 
annum  (2s.  per  Bhare),  less  income-tax,  on  the  ordinary  shares  for 
the  past  half-year. 

Direct  West  India  Cable  Co.,  Ltd.-The  annual 

report  for  the  year  ended  June  30tb,  1909  which  was  presented 
at  the  meeting  held  on  September  16th,  states  that  the  net  result 
of  the  year’s  working  was  an  available  balance  of  £5,190,  as  com- 
pared with  £6,150  for  the  previous  year.  An  interim  dividend  of 
3 per  cent.,  free  of  income-tax,  has  already  been  paid,  and  it 
now  proposed  to  make  a further  equal  payment,  free  of  income- 
tax,  which  will  leave  £3,390  to  be  carried  forward  The  humane 
of  September  last  year  did  very  serious  damage  to  the  company  s 
cable  property,  and  the  necessary  repaus  and  renewals,  together 
with  work  at  Bermuda,  involved  an  outlay  of  £3,821.  The  balance 
to  credit  of  revenue  account,  which  was  last  year  increased  to 
£34,397,  has  been  debited  with  £900  applied  to  dividend,  and  with 
£3,821  expended  in  renewals  and  repairs  during  the  year,  an 
credited  with  £3,390  surplus  revenue  of  the  past  year,  and  it  now 
stands  at  £33  065  The  company’s  cables  have  worked  efficiently, 
flicenceto  eSlisi;  Install  and7  work  a wireless  coast  stat ton  was 
granted  to  the  company  by  the  Jamaica  Government  on  February 
16th  last,  and  the  cost  to  date  has  been  taken  to  capital  expendi- 
ture. During  the  year  debentures  have  been  paid  off  to  toe 
amount  of  £7,400,  leaving  £43,500  outstanding.  Mr.  CharleB  R. 
Hosmer  reBignB  his  seat  at  the  board. 

Hove  Electric  Lighting  Co.,  Ltd.-The  directors  Jam 

declared  m interim  dividend  on  thecidm.ry.tare.etthor.t.ot 
8 per  cent,  per  annum  for  the  half-year  ended  June  30th  last, 
payable  on  October  15th  next. 

Stock  Exchange  Notice.- Application  has  been  made 
to  the  Committee  to  allow  the  following  security  to  be  quoted . m the 
Official  List  -.—British  Aluminium  Co.— Farther  issue  of  £17^,600 
5 per  cent,  mortgage  debenture  stock. 

Calcutta  Electric  Supply  Corporation,  Ltd.- 

The  number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  August  27th,  1909,  were  735,625,  compared  with  616,469 
units  in  the  corresponding  four  weeks  of  1908. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Fort- 

Reoeipts  for 

No 

Route 

Locality. 

night 

tbe 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wks 

open. 

£ 

£* 

£ 

£* 

Inc. 

Aberdeen  . . 

Sept.  15 

2,884 

+ 

42 

15 

23,832 

— 558 

Ayr 

„ 14 

1,002 

+ 

137 

18 

7,601 

— 55 

8 

Bath 

„ 16 

1,762 

+ 

102 

87 

29,062 

+ 1,402 

Belfast 

„ 17 

7,573 

+ 

265 

23 

94, COO 

+ 4,092 

37 

Birkenhead.. 

,,  19 

2,186 

— 

30 

24 

26,686 

— 405 

18-5 

Birmingham  Corp. 

>,  U 

12,748 

— 

59 

21 

154,442 

28,393 

+ 3,786 

34 

Blackburn  . . 

,,  15 

2,340 

102 

24, 

— 907 

13-97 

Blackpool-Fleetw’d 

„ 18 

2,717 

+ 

457 

11 

17,204 

+ 1,091 

Bolton 

..  5 

4,098 

+ 

215 

23 

54,228 

— 675 

26 

Bournemouth 

„ IS 

4.016 

+ 

1 

24 

44,478 

+ 266 

21  -96 

Bradford 

„ 12 

7,465 

+ 

561 

21 

56,797 

— 287 

51\0 

Brighton 

„ 19 

2,281 

+ 

189 

26 

26,704 

+ 1,299 

9-6 

Bristol 

17 

11,318 

+ 

704 

.. 

tfrit.  Elec.  Trao.  Co. 

Airdrie 

„ 10 

460 

+ 

25 

86 

7,870 

— 75 

3-65 

Barnsley  .. 

.,  10 

349 

+ 

6 

II 

6,095 

— 310 

Barrow  . . 

„ 10 

521 

+ 

1 

8,427 

— 603 

5*'*37 

Cavehill  .. 

„ 10 

182 

+ 

17 

3,241 

— 120 

Devonport 

10 

767 

— 

228 

u 

13,364 

— 8,298 

8-85 

Gateshead 

„ 10 

1,984 

— 

39 

35,869 

— 835 

11-25 

Gravesend 

„ 10 

482 

J- 

22 

7,613 

— 117 

6-6 

Greenock . . 

„ 10 

1,282 

+ 

231 

20,012 

+ 756 

7-25 

Hartlepool 

10 

530 

+ 

11 

8,517 

— 212 

6-72 

Kidderminster  .. 

„ 10 

261 

+ 

2i 

4,015 

— 195 

Leamington 

„ 10 

413 

+ 

48 

6,391 

+ 230 

Merthyr  . . 

„ 10 

441 

— 

8 

7,761 

+ 96 

' 2-9 

Metropolitan 

10 

13,982 

+ 1,218 

224,760 

+ 17,753 

22 

Middleton 

„ 10 

799 

+ 

25 

12,327 

— 924 

8'5 

Mid.  Joint  Com’tee 

„ 10 

11,635 

+ 

74 

205,324 

— 2,197 

Oldham— Ashton 

10 

1,209 

— 

29 

20,315 

— 1,247- 

9T3 

Peterborough  . . 

„ 10 

252 

— 

16 

40,294 

— 345 

6-31 

Potteries  . . 

„ 10 

3.720 

+ 

78 

64,785 

— 1,207 

29 

Rothesay  . . 

„ 10 

652 

+ 

127 

8 692 

— 3 

2-75 

Bouthport.. 

„ 10 

696 

+ 

27 

10,771 

— 284 

8T7 

B,  Metropolitan . . 

„ 10 

1,790 

+ 

71 

y 

29,018 

— 823 

Swansea  . . 

,,  10 

2,101 

+ 

142 

34,935 

+ 727 

12-5 

Tynemouth 

..  10 

692 

+ 

167 

9,422 

+ 731 

3-75 

Weston-s  Mare  .. 

„ 10 

633 

+ 

ICO 

6,163 

+ 364 

3 

J Worcester 

„ 10 

640 

— 

31 

10,195 

— 101 

5-75 

Wrexham 

„ 10 

224 

+ 

2 

3,660 

— 147 

Yorks.  Wool.  Dist. 

„ 10 

1,975 

+ 

183 

32.835 

— 201 

ii 

Miscellaneous  . . 

„ 10 

482 

+ 

35 

« 

7,637 

- 119 

Burnley 

„ 18 

2,704 

+ 

263 

Rurton-on-Trent  . . 

„ 19 

530 

— 

7 

25 

6,789 

— 177 

6**63 

1 Bury 

„ 19 

1.266 

— 

7 

24? 

29,786 

— 487 

22-6 

t Cardiff 

11 

2,180 

— 

83 

24 

53,979 

+ 446 

Carlisle 

,,  18 

348 

-r- 

19 

37 

6,207 

— 265 

Chatham  and  Dist. 

,,  16 

1,827 

+ 

51 

37 

30,527 

+ 1,740 

15 

Cork 

16 

1,015 

+ 

76 

37 

16,496 

— 690 

9-89 

f Croydon  .. 

„ 3 

1,714 

f 

433 

36,098 

+ 1,682 

11-25 

4*76 

i Darlington. . 

,,  18 

178 

— 

28 

25 

4,674 

— 842 

Darwen 

„ 18 

539 

+ 

22 

24 

6,193 

— 206 

4*36 

Dover 

„ 11 

518 

+ 

7 

24 

6,5!  0 
67,312 

— 373 

4-75 

Dublin 

,,  17 

10,683 

— 

155 

+ 1,001 

54*26 

Dundee 

„ 16 

2,604 

— 

99 

m 

21,804 

— 514 

15 

East  Ham  ..  .. 

Exeter  ..  ' .. 

„ 18 

2,012 

+ 

223 

24  £ 

25,132 

+ 8,488 

8-52 

*77 

Glasgow 

„ 18 

35.443 

+ 

393 

266,015 

— 2,756 

94£ 

5 

Hastings 

Huddersfield 

„ 16 

2,814 

+ 

12 

f Hull 

Aug.  28 

2,571 

+ 

214 

2i 

51,383 

+ 1,433 

14*5 

i-5 

Ilkeston 

Sept.  16 

271 

— 

19 

24 

8,340 

— 2’3 

Ipswich 

,,  18 

936 

+ 

20 

25 

10,722 

+ 175 

10-5 

t Kilmarnock 
Lan’kBhire  Trm.  Co. 

» U 

146 

— 

•3 

17 

2,622 

- 91 

4*26 

Lancashire  United 

,,  15 

2,792 

+ 

115 

37 

49.876 

— 465 

Leeds 

..  U 

13,772 

+ 

869 

21 

163,311 

+ 3,376 

64 

6 

Leicester 

„ 18 

4.418 

+ 

94 

Leith 

„ 11 

1,256 

+ 

244 

174 

U,i46 

+ 1,435 

9 

3 

Liverpool  . . 

..  11 

21,780 

+ 

227 

36? 

889,164 

— 2,149 

68*5 

JL.C.C 

..  4 

73,411 

+ 4,648 

820,937 

+ 31,848 

90 

4*26 

London  United 

,,  18 

13,014 

-2,075 

229,700 

-22,864 

i Lowestoft  .. 

..  11 

331 

— 

6 

60 

9,313 

— 1,041 

3*5 

f Manchester 

„ 18 

14,862 

— 

178 

25 

373,599 

— 2,907 

105 

Newcastle  .. 

„ 18 

7,415 

229 

95,606 

— 1,890 

1 Newport  .. 

634 

— 

22 

25 

16,700 

— 336 

14*5 

•|  Oldham 

„ 19 

1,880 

— 

49 

25 

48,106 

— 3,452 

23*76 

f Pontypridd.. 

„ 4 

394 

— 

23 

22i 

9,549 

+ 1,094 

6*5 

1-76 

’ortsraouth . . 

„ 18 

4,720 

+ 

197 

25 

56,551 

1,796 

15*25 

•75 

f Preston 

..  8 

733 

+ 

19 

Rotherham.. 

„ 16 

1,145 

— 

94 

241 

14,431 

— 685 

10 

•66 

Balford 

„ 13 

9,139 

+ 

169 

23* 

110,804 

— 3,833 

Sheffield 

„ 21 

11,190 

+ 

289 

25!; 

142,948 

— 949 

39*62 

2*6 

Southampton 

„ 16 

2,200 

+ 

68 

24 

26,948 

— 388 

Southend-on-Sea  .. 

„ 15 

1,345 

660 

+ 

115 

24 

14,938 

+ 2,229 

f louth  Shields 

11 

+ 

2 

28? 

18,797 

+ 8 

i Swindon  .. 

„ 1 

154 

— 

3 

Tyneside 

„ 16 

849 

+ 

63 

11 

6,116 

+ 284 

Wallasey  .. 

„ 18 

1,927 

22 

244 

28  945 

+ 956 

*22 

Walthsmstow 

„ 18 

1,319 

+ 

11 

26 

17,302 

+ 844 

9 

IWeBtHsm.. 

>.  0 

4,720 

+ 

410 

23J 

65,496 

+ 3,492 

15*18 

*43 

Wolverhampton  .. 

„ 16 

1,657 

+ 

90 

24 

19,778 

— 860 

12*6 

Baker  Bt. -Waterloo 

» 18 

6 815 

285 

11 

81810 

+ 160 

4*25 

Cen.  London  RIy.. . 

„ 18 

10,007 

-6,589 

11 

64,206 

-25,134 

6 32 

'56 

Cbar.  + .Ens.Hamp. 

..  18 

7,230 

+ 

ito 

11 

89,920 

+ 4,470 

7.76 

City  4 8.  Lon.  Rly. 

„ 19 

6 218 

+ 

50 

11 

88,589 

+ 1,220 

7'B 

Dublln-Luoan  Rly. 

..  17 

292 

8 

11 

1,853 

+ 89 

7 

G.N,  and  City  Rly. 

11  1H 

2 611 

+ 

10 

11 

18,789 

— 88 

8*6 

G N.,  P’y.  4 Brmtn. 

..  18 

10,065 

100 

11 

68,725 

+ 490 

9*26 

L’pool  Overb'd  Rly. 

„ 19 

2 893 

-f 

82 

17,680 

+ 172 

6*8 

4*8 

J Llandudno- Col.  Ray 

„ 10 

Ci)H 

141 

41 

11,982 

+ 2,048 

Mersey  Railway  .. 

„ 18 

8,857 

+ 

84 

11 

21,008 

+ 770 

*4*5 

Metropolitan  Rly,.. 

19 

31  698 

—2,186 

172,201 

— 621 

24*5 

Met.  District  Rly,. . 

..  18 

18,810 

156 

11 

103,003 

+ 6,844 

24 

Anglo-Argentine  .. 

ir> 

79,669 

•1 

2118 

1,442.268 

+ 88,925 

Auckland  .. 

Aug.  13 

13,100 

2,471 

109,614 

4*  10,825 

22*8 

1*88 

Bombay  (B.E.T.)  .. 
$ Brisbane  .. 

$ Bril. Columbia  Illy. 

** 

6,186 

+ 

626 

88 

82,660 

+ 6,086 

i alrotia 

JCapnEIrctricT.Ld. 

Kept.  18 

6 917 

+ 

449 

•• 

V 

•• 

•• 

f K algoorlie,  W.A.. . 
Madras  ..  .. 

{Melbourne. . 

16 

182 

+ 

’*82 

2,i67 

+ *604 

•• 

.. 

.w  a ” *'  | 

17 

3*686 

+ 

*184 

01*899 

+ *876 

28 

2*32 

* Compand  with  the  corresponding  period  ot  ISM.  t Ore  week  only, 

I Includes  horse,  steam  »nd  other  receipts,  | One  month. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon 

Taken  on  the  whole,  the  past  week  has  not  been  a very  exciting 
one  for  the  Stock  E ^change,  and  the  majority  of  markets  have  pre- 
sented a very  idle  appearance.  An  exception  to  this,  however,  has 
been  the  rubber  division,  where  a large  business  has  been  done  at 
improving  prices.  Most  of  the  new  issues  have  been  well  applied 
for  by  the  public,  but  the  cautious  investor  refuses  to  budge  from 
the  old-established  concerns. 

Business  in  the  Home  Railway  market  has  been  at  a very  low 
ebb,  and  the  smallest  transaction  has  been  quite  sufficient  to  move 
prices.  Owing  to  the  coal  strike  news  being  better,  things  generally 
are  harder  in  tone,  but  that  is  about  as  much  as  one  can  say. 
Metropolitan  Consolidated  moved  up  \ to  38^-9,  but  Districts  fell 
to  the  same  extent  to  152-161. 

The  Canadian  group  of  Tramway,  Light  and  Power  concerns  has 
been  the  subject  of  some  newspaper  criticism  during  the  past  week, 
and  prices  in  consequence  have  fluctuated  rather  more  than  usual, 
Mexico  Tramways  clo’e  a little  off  the  top  at  127  to  128,  and  Rio 
Tramways  fell  from  95-g  to  94  on  the  announcement  of  the  com- 
pany’s first  dividend  of  1 per  cent.  Mexican  Light  and  Power  and 
Common  Bhares  shot  up  smartly  to  72-3,  after  changing  hands  as 
low  as  68,  but  quickly  fell  back  to  68?t-69J.  The  returns  for 
August  show  a very  serious  falling  off  as  compared  with  the  previous 
12  months.  Sao  Paulo  Tramways  were  wanted,  and  rose  a point 
to  149  151.  Monterey  Debenture  still  keeps  firm  at  88J  to  89s, 
whilst  Brazil  Rails  at  50  to  51  are  as  hard  as  nails.  Bahia  Tram- 
way Common  are  no  better  than  11  to  12,  and  it  is  almost  impossible 
to  deal  in  the  5 per  cent.  Gold  bonds,  which  are  quoted  nominally 
61  to  63  per  cent. 

Strong  buying  of  British  Columbia  issues  has  caused  a sharp 
Bpurt  in  prices,  and  the  market  is  none  too  flush  of  stock  at  the 
moment.  The  new  shares  have  hardened  in  sympathy,  the  quota- 
tions for  “delivery”  now  being  Preference  3d.  dis.— 3d.  prem. ; 
Preferred  Ordinary  6d. — Is.  6d.  prem. ; Deferred  Ordinary  4s.  9d.-~ 
5s.  9d.  prem.  over  the  issue  price. 

Anglo-Argentine  Tramway  descriptions  were  put  down  a fraction 
on  the  announcement  that  the  Chamber  had  adopted  a Bill 
authorising  the  construction  of  an  underground  electric  railway 
running  across  the  city  from  east  to  west.  It  is  understood  in  the 
market,  however,  that  the  tramways  have  nothing  to  fear  in  the 
way  of  competition.  British  Electic  Traction  issues  are  lifeless, 
and  quotations  show  no  movement. 

Trading  amongst  telegraph  and  cable  companies  has  been  very 
steady  with  a strong  demand  for  the  lower  priced  shares.  The 
feature  has  been  the  further  rise  in  Anglo-American  Deferred  on 
expectations  of  an  increased  dividend.  The  Ordinary  stock  has 
also  improved  § per  cent,  to  62 — 63.  West  Coast  of  America 
shares  are  higher  to  the  extent  of  i,  to  If—  §,  and  West  India  and 
Panama  issues  have  enjoyed  an  all-round  advance. 

Not  quite  so  much  has  been  doing  in  the  iron  and  steel  division, 
and  prices,  through  being  neglected,  have  sagged  a little  all  along 
the  line. 

The  Electricity  Supply  division  presents  a firm  front,  and,  if 
anything,  rather  more  business  has  been  passing  in  the  favourite 
Btocks.  Charing  Cross  Preference  were  marked  up  J to  4-^—4^, 
and  County  Preferences  were  bought  for  investment  purposes,  and 
finished  & better  at  10:,' — 11.  Kensingtons  were  in  demand,  and 
rose  J to  62—  7£.  St.  James  improved  J to  8f — 9J,  but  Urban 
Preferences  were  put  down  J in  the  Official  List  to  If — If . South 
Metropolitan  Light  and  Power  Preferences  were  a shade  easier  at 
1 llci  — If  »• 


lolinson-Lundell  Electric  Traction  Co.,  Ltd.— The 

report  for  the  thirteen  months  to  June  30th  last,  to  be  submitted  to 
the  meeting  on  the  28th  inst.,  states  (as  published  in  the  Financial 
Times)  that  the  sale  of  the  works  at  Southall,  as  reported  at  the 
last  meeting,  was  duly  completed  and  the  purchase  price  paid. 
The  operations  of  the  year  have  been  limited  to  carrying  forward 
certain  improvements  in  the  apparatus  connected  with  the 
company’s  regenerative  system  and  to  maintaining  the  patents. 
The  efforts  of  the  board  to  make  a sale  of  the  patents  at  a satis- 
factory price  have  not  yet  been  successful.  In  the  course  of  the 
current  year  it  is  hoped  that  something  in  this  direction  may  ba 
accomplished,  or  that  a proposal  to  reorganise  the  company  may  be 
submitted  for  the  shareholders’  consideration.  Messrs.  J.  H.  Holmes 
and  Co.  have  transferred  in  terms  of  their  undertaking  the  whole 
of  the  paid  up  shares  held  by  them.  The  present  meeting  is  con- 
vened to  comply  with  the  requirements  of  the  Companies’  Acts. 
The  directors,  owing  to  the  chairman’s  absence  abroad,  propose  that 
the  meeting  be  of  a formal  character  only,  and  that  it  be  adjourned 
sine  die  without  doing  any  business.  The  directors  have  waived 
their  fees  in  respect  of  the  period  now  under  review. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


NAME, 


Stoob 

or 

Share. 


86,000 

186,700 

1181.661.400 
168.000,000 

558,460 

8,220,770 

8,220,770 

47,725 

44.000 
8,431,350 

16.000 

6,000 

12,931 

6,000 

80,000 

60,7101 

43,500 

4.000. 000 

2.000. 000 
1,896,706 

800,000 

762,400 

800,0001 

181,127 

181,127 

150.000 

10,000 

17,000 

141.880.400 
$50,000,000 

894,190 

72,680 

86,492 

2.225.000 

3.725.000 
16,000 
16,000 

260.000 

'2,000,000 

1,983,593 
179,813 
60,000 
99,100 
99,400 
11,8391 
' 145,955 
3,042 
120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,568 

4,669 

80.0001 


t) 


Amazon  Telegraph  Co.’s  shares,  Nos.  I *o  *,000 
Do.  do.  6 % Debs.,  Nos.  1 10  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Btoob  .. 
Do.  Collat.  TruBt,  4%  Bonds,  1 to  28,000  and  1 
68,001  to  78,000  J 
Anglo-American  Telegraph  ..  

Do,  do.  do.  6 % Pref 

Do.  do.  do.  Deferred  ..  .. 

Anglo-Portngnese  Tel.,  6 % Mort.  Deb,  Btoob  Red, 
Chili  Telephone,  Nos.  1 to  44,000  " •• 

Commercial  Cable,  Sting.  600  year  4%  Deb.  8b.  Red. 

Cuba  Telegraph 

Do.  10  % 

Direot  Spanish  Telegraph,  Ord.  ••  •• 

Do,  do.  10  % Cum,  Prel. 

Do.  do.  4i  % Deb 

Direot  United  Btates  Cable  ••  ••  •• 

Direct  W.  India  Cable,  4$  % Reg.  Deb,,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Btoob..  

Do.  8J%  Pref.  Btoob..  ..  •• 

Do.  4 % Mort.  Deb.  Btoob.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Btoob 

/ East.  & 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius  1 
i Sub.)  1 to  8,000  I 

Globe  Telegraph  and  Trust  

Do.  do,  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . 

' Halifax  and  Bermudas  Cable,  44  % 1st  Mort, 
t Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Macbay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord 

Do.  do.  do.  6%  Pref, 

National  Telephone,  Pref.  Btoob  

Do.  do.  Def.  Btoob  

Do.  do.  6 % Cum.  1st.  Pref 

D0l  do,  6 % Cum.  2nd  Pref 

Do.  do.  6 % Non-oum.  8rd  P..1  to  250,000 

Do.  do.  8J  % Deb.  Stoob  Red, 

Do.  do.  4 % Deb,  Btoob  Red.  ..  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid  .. 
Do.  do.  do.  6%  Cum.  Pref...  .. 

Do.  do.  do.  4 % Red.  Deb.  Btoob  . . 

Pacific  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Reuter’s  • • , • • 

Telephone  Co.  of  Egypt,  4$  % Deb.  Red. 

Submarine  Cables  Trust 

United  River  Plate  Telephone  ..  . . - - - 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  ft  68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Bub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930.. 

Do.  do.  4 % Deb.  Btoob  Red, 

West  India  and  Panama  Telegraph  .. 

Do,  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Dividends  for  the  last 
four  years. 


— 

1906. I 

1906, 

1907. 

10 

Nil  | 

Nil 

Nil 

100 

5 % 

6 % 

6% 

$100 

74% 

8 % 

8 % 

$1000 

4 % 

4 % 

4 % 

Stock 

81% 

B*% 

84% 

Stoob 

6 % 

6 % 

Btook 

4% 

1|% 

1 % 

100 

5 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

Btoob 

4 % 

4 % 

4 % 

10 

6 % 

6 % 

6 % 

10 

10  % 

10  % 

10  % 

5 

4 % 

4 % 

4 % 

5 

10  % 

10  % 

10  % 

50 

44% 

44% 

44% 

20 

41% 

48% 

4i% 

100 

44% 

44% 

44% 

Btoob 

7 % 

7 % 

7 % 

100 

34% 

84% 

84% 

Stoob 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

Btoob 

4 % 

4 % 

4 % 

26 

4 % 

4 % 

4 % 

10 

64% 

64% 

Si% 

10 

6 % 

6 % 

6 % 

10 

24% 

20  % 

20  % 

100 

44% 

44% 

44% 

26 

13  % 

18  % 

18  % 

$100 

2 % 

84% 

4 % 

$100 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

1 

6 % 

6 % 

6 % 

1 

5 % 

5 % 

6 % 

100 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 

6 % 

6 % 

6 % 

Btoob 

84% 

84% 

84% 

100 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

1 

6 % 

6 % 

6 % 

100 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

8 

6 % 

6 % 

b 7o 

100 

44% 

44% 

44% 

Cert, 

6 % 

6 % 

6 % 

5 

8 % 

8 % 

8 % 

6 

6 % 

6 % 

5 % 

34 

Nil 

24% 

24% 

100 

4 % 

4 % 

4 7o 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

10 

6 % 

8 % 

6 % 

10 

Nil 

Nil 

£2  6 

1908. 
Nil 
6 % 

8 % 

4 % 
£3  4s. 

6 % 

8/- 

5 % 

8 % 

4 % 

6 % 

10  % 

4 % 
10  % 
44% 
41% 
41% 

7 % 
31% 

4 % 

7 % 

4 % 

4 % 
6|% 

6 % 

18  % 
41% 
13  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
81% 
4 % 

8 % 
6 % 
4 % 
4 % 
6 % 
41% 
6 % 
8 % 
6 % 
21% 
4 7o 
7 % 
4 % 
Nil 
6 % 

15  % 
6 % 


Closing 

Quotations 

Sept,  14th. 


2|-  81 
93  - 96 
145  —147 
96  — 98 
61  — 63 
104  —105 
21J-  211 

101  —103 
8—81 

90  — 92 
81-  91 
17  — 18 
3-31 
81-  8g 
103  — 102 
13  — 131 
100  —102 
129  —132 
841-  861 
1041-1061 
llj-  121 

102  —104 

100  —102 

101-  10J 

13| — 14} 
26  — 27 
100  —102 

511-  531 
82  - 86 
74  - 78 
1-  | 
S—  A 
i-  A 
106  -1071 
121  —123 

ioi-  105 
101-  105 
5ft—  6}1 
98  —100 
100  —102 
m-  154 

i%-  i* 

86  — 88 
100  -102 
n-  Si 
1001-102* 
130  —183 
6J — 7 
51-  6g 
11-  11 
100  —102 
131-  13J 
103  —105 

I-  J 

fz  9 

101  —103 


Closing 

Quotations 

Sept.  21st. 


2g — §g 
93  — 96 
146  —148 
97  - 99 

611  - 631 
104  —105 
22  — 2J1 
1C1  —103 
8-81 
90  - 92 
81-  91 
171-  181 
3—81 
81-  8g 
1C01  —102.1 
13g-  13« 
100  —102 
129  —131 
85  — 87 
1041-1061 
113-  121 
102  —104 
100  —102 

101-  103 
13J-  141 
26  — 27 
100  —102 

611-  531 
89  — 92 
77  — 89 

s—  i 
§—  A 
106  -1071 
121  —123 
101-  101 
101-  101 
6ft-  611 
98  —100 
100  —102 
151-  «4 
lft — Ift 
86  — 88 
100  —102 
73-  81 
1001 -102| 
130  —133 
61-  6g 
61-  61 
11-  18 
100  —102 
131-  13| 
103  —105 
n_  43 

i « iff 

8J-  9 
Pi-  91 
1014-1031 


Business  done  i Ri0e  + 
weeb  ended  | or 
Sept.  21st,  | FftU  _ 

1909.  1 


HighestlLowest. 


147g 


105 

22ft 


91 

9 


138 

131 

86 

105* 

124 


104 

14  ft 
26}  i 


531 

90 

16/6 


PIS 

si/3 

87 

'73 

'6}J 

30/- 

13ft 

14/9 

8” 


1463 


1044 

21ft 


Pi 


13ft 

1294 

85 

iifa 


log 

264 


53 


15/6 


107  10GJ 

1215  1214 

108 


29/44 

864 

'<58 

27/6 

ii/44 


41 

+ 4 

+ 'i 

+"l 


+ 4 

+ ft 


+ 4 


Present 
Yield 
per  oent, 

£ B.d. 
Nil. 

5 4 2 

6 9 7 
4 18 


+ 61 
+ 24 


+ 4 


+ ft 
+ 4 
4 ft 
+ 4 


6 2 
6 14 
1 16 
4 17 
4 14 
4 7 
6 9 
6 9 
6 14 
6 15  11 

2 3 11 
6 4 9 
4 8 3 
6 6 10 

4 0 6 

3 15  2 

5 14  3 
8 16  11 
8 18  6 

6 7 0 

4 4 3 
6 13  4 
4 8 3 


6 1 
4 7 
6 0 
Nil 
6 17 
6 14 
6 11 

4 17 
6 10 

5 10 

4 7 
B 10 

3 18 

5 5 

4 15 
4 H 
8 18 
4 17 
4 7 


4 
8 
0 
6 

9 
3 
0 
6 
7 

10 

10  11 

6 0 9 

4 8 10 
3 IS  11 
3 18  6 
6 1 10 
8 16  2 
Nil 

6 13  4 
15  15  10 
| 4 16  7 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640,000 


500.000 
978,230 
832,387 

830.000 

100.000 
60,000 
60,000 
40,100 
■12,897 
124,400 
600,000 
400,000 

400.000 

233.000 

212.000 
188,301 
161,437 

1,473,668 

628,936 

100,000 

100,000 

600,000 

104,91(1 

400.000 
1,716,868 

60,000 

60,000 

140,976 

300.000 

126.0001 
126,0001 
187,610 

46,301 

860,000 

B6.000 

40.000 
800,000 
491,222 

460.000 
110,168 

1,890,690 

654.655 

664.655 
1,480.000 

86.000 

100.0001 


! f Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 

640)000 

Do.  5 % 2nd  Pref.,  800,001  to  1,300,000 
Do.  4%  Deb.  Btoob 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Btoob 

Babcocb  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  . . 

Do,  do.  7 % Cum.  Pref 

Do.  do.  “ A ” 6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  64  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stoob  .. 

Do.  Pref.  Ord,  Btoob  

Do.  6 % Cum.  Perp.  Pref.  Btoob 
Do.  4i  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  44  % Vancouver  Power  Debs.,  1 to  2,2 

British  Electric  Traction  

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  6 % Perp.  Deb.  Btoob 

Do.  do.  4J  % 2nd  Deb,  Btoob  Re 

British  Insulated  and  Helsby  Cables 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. 

British  Thomson-Houston  4 4%  1st  Mort.  Debs,  . . 
f British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
1 276,001  to  476,000  / 

Do.  do.  4%  Mort.  Deb.  Btoob 

iBrowett,  Lindley  A Co.,  Ord 

j Do.  do.  6%  Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Btoob 

Do.  do.  44  % Perp.  2nd  Deb.  Btoob 

Calcutta  Trams,  1 to  187,610  ..  ..  • • 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880 
Do.  44%  1st  Deb.  Stock.. 

Callender’s  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort,  Deb.  Btoob  Re 
Cape  E.  Trams.,  1 to  491,222 
Castner-Kellner  Albali,  1 to  460,000 

Do,  do.  44  % 1st  Mort.  Deb.  Block 
Central  London  Railway,  Ord.  Stock .. 

Do.  do.  4 % Pref,  Btoob 

Do.  do,  Def.  do, 

City  and  8outh  London  Railway 
Crompton  ft  Co.,  Nos.  1 to  86,000  - - 

f Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

1 900  of  £100,  and  901  to  11,000  of  £60  Red. 


48 — 4* 
4ft  4}g 
924-  934 
102  —105 
4§ — 4f 

18-  1J 
i—  i 

n-  2| 

i-  8j 


ft — H 

14/6  to  16/6 
0 - 4 

0 - 4 
41  — 46 
27  — 31 
42-  Si 
42-  6 
97  —100 

lOg—  114 

62-  hg 
105  -107 


90  — 


88  — 42 

ft-  n 

14/6  to  15/6 
0 - 4 
0 - 4 

41  — 46 
27  — 81 
42-  Si 
42—  5 
97  —100 
103-  114 
6g-  62 

105  -107 

ft — ft 

2-24 

106  —109 
61  — 63 
SS  — 87 
43  - 45 
81  — 82 

i-  14 
90  — 93 


96/3 

93/9 

. , 

91/3 

-ft 

931 

92J 

1022 

93/9 

90/74 

— 1 

15/'- 

70/- 

146 

" 

+ 2 

1202 

1174 

108 

1064 

+’i 

12/8 

ii/3 

— /rt 

43/9 

40/- 

. . 

852 

854 

•• 

'743 

. , 

6* 

40 

894 

:: 

97/0 

•• 

95/- 

•• 

i6{3 

6g 

41/8 

iii- 

1004 

+'i 

62 

—1 

44 1 

31* 

81 

— h 

5 2 4 

6 17  8 

4 6 6 

4 15  3 

4 6 11 
4 0 0 

18  0 0 
15  1 4 

7 10  11 
6 14  3 


5 14 

6 7 


0 1 
10  1 
6 7 
5 9 
Nil 
0 0 
14  11 
6 14  4 
6 10  2 
4 11  8 
4 4 11 
4 16  9 
Nil 

9 10 
Nil 
Nil 
Nil 
Nil 
9 15 
14  10  2 
4 5 9 


5 

3 13 

6 8 

4 14 

5 11 
4 13 

13  6 


0 11 
4 1 
Nil 
17 


6 7 6 


• OnlesB  otherwise  stated,  all  shares  are  fully  paid . 


t A period  of  nine  months, 


irrom  Manchester  Bhare  List, 


Contlnaad  on*  nMt  ®wda* 


i 
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SHARE  LIST  OF  ELECTRICAL  COMPANIEB.-ltAmrtmMd,) 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.-(£%mUnu«S) 


Present 

Issue, 


860,000 

806,000 

271,080 

60,000 

99,261 

17,189 

807,895 

67,720 

112,100 

81,390 

26,000 

800,000 

78.000 

96.000 

80.000 
40,000 

40.000 
160,000 

60.000 
37,600 
10,000 

600,070 

899,930 

125.000 
1,881,000 
6,782,062 
2,640,914 

8.236.000 
891,337 
814,016 

600.000 
695,600 

10,823,200 

$9,000,000 

245,500 

245,500 

245.000 
87,860 

140.0001 

1,000,000 

2.800.000 
4,900,000 

66,666 

66,666 

245,496 


SAME. 

Stook 

or 

Share. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Sept.  14th. 

Closing 

Quotations 

Sept.  21st. 

Business  done 
week  ended 

Sept.  21st,  1909. 

Rise  + 
or 

Fall  — 

Diok,  Kerr  & Co.,  1 to  260,000  

* 

1906. 

1906. 

1907. 

1908. 

blurbest 

Lowoat 

1 

10  % 

10  % 

10  % 

10  % 

14- 

1 - 

1£ 

20/- 

Do.  do,  6 % Cum.  Pref.,  1 to  806,000 

1 

6 % 

6 % 

6 % 

6 % 

14a- 

1ft 

■'4- 

Lt 

Do.  dc.  44  % Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  — 

103 

100- 

103 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

121- 

131 

121- 

131 

Edison  <&  Swan  Utd,,  “ A ” Bhs.,  JS8  pd.,  1 to  99,261 

6 

ib% 

44% 

24% 

14% 

* 

Do.  “ A ” shares,  01—017,189  . . 

6 

4J% 

24% 

24% 

14 

1 — 

if 

Do,  4 % Deb.  Stock  Red 

100 

1 % 

4 % 

4 % 

4 % 

08  - 

73 

68  - 

73 

Do.  6 % 2nd  Deb.  Stook  Prov.  Certs,  all  pd, 

100 

5 % 

5 % 

5 % 

5 % 

81  — 

87 

64  — 

87 

Eleotrio  Construction,  1 to  112,100 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

Nil 

Nil 

Nil 

Nil 

44 

7 

2 

7 % 

7 % 

7 % 

7 % 

1ft- 

lft 

lr:,- 

1 ^ 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

5 % 

6 % 

6 % 

5 % 

n- 

81 

n- 

sT 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

85  — 

88 

86  — 

88 

Gt.  N,  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  7B.000 

10 

4 % 

1 % 

4% 

Nil 

3 _ 

1 

1- 

1 

Greenwood  & Batley,  7 % Cum.  Pref. 

10 

7 % 

7 % 

7 % 

l<j| — 

101 

101- 

101 

Do.  do.  6 % Mort.  Debs. 

100 

5 % 

b % 

5 % 

5 % 

102  — 

103 

102  — 

1031 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

5 

16% 

16  % 

15% 

15  % 

128- 

is§ 

124- 

iSi 

13 

121 

Do.  do.  44%  Pref 

6 

14% 

44% 

44% 

44% 

5 4- 

54 

54- 

54 

6§ 

Do.  do.  4§  % Mort.  Deb.  Rto .*■& 

Btook 

14% 

44% 

44% 

44% 

1054  - 

[074 

ICG  - 

1(8 

India-Rubber,  Gutta-percha  & Telegraph  Works. 

10 

10% 

10  % 

10  % 

10  % 

154 

145- 

154 

S 

15i 

15/s 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

i- 

1 

3 

t Do.  do.  Pref.,  fully  paid  .. 

10 

6 % 

6 % 

5 % 

6 % 

4i  — 

4 i 

41- 

45 

London  United  Trams.  (1901),  1 to  50,007  .. 

10 

3-% 

8 % 

3 % 

Nil 

14- 

24 

14- 

21 

Do.  do,  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

3 % 

8 % 

8 % 

Nil 

14- 

24 

14- 

10 

6 % 

b % 

6 % 

32% 

24- 

2g 

21- 

2I 

48/9 

+ & 

Do.  do.  4 % 1st  Mort,  Deb.  Stook  . . 

100 

4 % 

4 % 

% 

4 % 

67  — 

70 

67  - 

70 

672 

Metropolitan  Consolidated  

100 

2g% 

1 % 

4% 

87|- 

381 

391- 

39| 

398 

872 

+ 14 

Do.  Surplus  Lands 

100 

28% 

2|% 

2!% 

2|% 

65  — 

67 

65  - 

67 

Do.  DiBtriot 

100 

Nil 

Nil 

Nil 

Nil 

16  — 

164 

16  - 

164 

iei^g 

151! 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

IS- 

§4 

19 

15/- 

10 r 

Do.  do.  Defd 

1 . 

Nil 

Nil 

Nil 

■ft— 

ft 

Do.  do.  6 % Cum.  Pref.  .. 

1 

6 % 

5 % 

6 % 

5 % 

lf_ 

H 

2.1 

h 

15/74 

14  6 

Do.  do.  44%  Deb.  Stook  Red. 

100 

44% 

44% 

44% 

44% 

94  - 

96 

944- 

961 

96 

94 

+ 4 

Mexico  Trams  Co.,  Common  Stock 

125  — 

128 

1264- 

1294 

129g 

’25J 

4 *4 

Do.  1st  Mort.  60-year  5%  Gld.  Bds. 

5 % 

90  — 

92 

91  — 

93 

93 

‘0 

+ 1 

Potteries  Electrio  Traction  

1 

4 % 

i % 

4 % 

Nil 

4- 

i 

4— 

Do.  6 % Cum.  Pref 

1 

5 % 

6 % 

5 % 

5 % 

1 

4— 

I 

Do.  44  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

86  — 

89 

86  — 

89 

Telegraph  Construction  and  Maintenance  . . 

12 

15  % 

45  % 

174% 

15  % 

344- 

36 

34.J- 

36 

344 

Do.  4%  Deb.  Bds.,  1 to  1,500  Red.,  1909 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

100 

4 % 

4 % 

4 % 

4 % 

100  - 

102 

1004- 

1021 

5 % 

1024- 

1034 

1024- 

1034 

103 

102S 

Do.  do.  44%  Bonds 

Do.  do.  6%  Income  Bonds 

44% 

88  — 

90 

8S  — 

90 

90 

88g 

36  — 

33 

36  — 

38 

374 

36 

WillanB  & Robinson,  1 to  80,000  & 80,001  to  116,666 

6 

Nil 

Nil 

10  % 

Nil 

1- 

i 

6— 

i 

Do.  6 % C.P.,  30,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

6 % 

6 % 

24- 

34 

28— 

34 

68/9 

52/6 

Do.  % 1st  Mort.  Deb.  Stook 

4 % 

4 % 

4 % 

4 % 

78  - 

82 

78  - 

82 

791 

79 

Present 

Yield 


per  oent, 

£ 

B.  1 

a. 

8 

0 

0 

4 

14 

1 

4 

7 

5 

4 

7 

3 

21 

0 

0 

8 

6 

8 

6 

9 

7 

5 

12 

4 

Nil 

9 

13 

1 

6 

1 

3 

4 

10  11 

6 

18 

4 

6 

10 

3 

4 

16  10 

5 

12 

2 

4 

1 10 

4 

3 

4 

6 

13 

4 

Nil 

10 

10 

Nil 

Nil 

13 

12 

8 

5 

14 

4 

1 

5 

2 

4 

2 

1 

Nil 

Nil 

G 

3 

1 

4 

13 

3 

5 

7* 

6 

6 

17  11 

5 

1 

2 

5 

0 

0 

3 

18 

1 

4 

16 

7 

6 

0 

0 

1 

is 

5 

4 

17 

7 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
80,449 

9,661 

886,876 

80.000 
80,000 
80,000 

446,736 

49,436 

176.000 1 
70,695 

40.000 

400.0001 

300.000 

60.000 
60,000 

250.000 

40.000 

65.000 

400.0001 

400.000 

80.000 
80,000 

480.500 
$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
882,866 
200,000 

76,121 

286,0001 

248.0001 
$6,000,000 
18,686,000 
$2,400,000 
$12,000,000 

260,000 

180,491 

137,600 

126.500 
10,862 

20.000 

GO, 000 

119,694 

100,000 

200,000 

40.000 

90.000 

160.0001 

12.000 
66,000 

130.000 
142,968 
224,520 

80,000 

60,000 

276.000 

808.000 

110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000  ..  .. 

Do.  do.  4J  % 1st,  deb.  stook  .. 

Brompton  & Kens,  Eleo.  Lt.  8np.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Electrio  Supply  4 % Guar,  Deb.  Stock  . . 
Charing  Cross  and  Strand  Electricity  Supply 

Do.  do.  do.  4J  % Cum.  Pref. 

Do.  “City  Undertaking”  4J%Cum.  Prf, 

Do.  do.  4 % Deb.  Stook  Red.  .. 

Chelsea  Eleotrioity  Supply,  Ord. 

Do.  do.  44  % Deb.  Stook  Red.  . . 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 
Do.  44  % 2nd.  Db.  Stk.,Prov.  Crts.,  allpd. 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do,  do.  5 % Pref.  . . 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do,  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  44  % 2nd.  Deb.  Stock  .. 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev. Co. of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000 

Do.  44  % 1st  Deb.  Stook  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

Kensington  and  Knightsbridge  Eleotrio  Ord, 

Do.  do.  do.  4 % Deben.  Stk, 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  .. 

Do.  do,  4 % 1st  Mort.  Deb.  Stk.  Red, 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref.  1—71,106 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  84  % Mort.  Deben.  Stock  Redem. 

Mexican  Electrio  Light  Co..  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Powe  Co  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.GoldBnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort,  Deb, 

Newoastle-on-Tyne,  1 to  187,600  

Do.  6 % Pref.,  1 to  137,600  . . 

I North  Metropolitan  Electric  Power  SuppW  Co.,  1 
6 % Mortgages  (Red.),  Nos.  1 to  1,266  } 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stook 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  N os.l  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stock  Red,  .. 

Bmithfleld  Markets  Eleotrio  Supply,  Ord 

South  London  Eleotrio  Supply,  Ord 

South  Met,  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7 % Pref 

Do.  do.  44  % 1st  Deb.  Btk. 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44%  1st  Mort.  Db.  Btk.  Rod. 

Victoria  FbIIb  Power  Co.,  Prof.  Nos.  1 to  800,000  . . 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref.  Re- 

ducod  from  6%  sinoo  31st  Doo.,  1006) 


54% 

64% 

64% 

64% 

tfk. 

1 

*•0) 

41-  41 

5 

10  0 

100 

44% 

44% 

44% 

44% 

93  — 96 

93  - 96 

4 

13  9 

6 

10  % 

10% 

10  % 

10  % 

73-  75 

7.1-  7| 

— 4 

6 

9 0 

6 

7 % 

7 % 

7 % 

7 % 

74-  8 

7*-  8 

. . 

4 

7 6 

100 

4 % 

4 % 

4 % 

4 % 

97  - 100 

97  —100 

8 

IS  5 

6 

5 % 

6 % 

6 % 

6 % 

4 - 44 

4 - 44 

82/6 

6 

u 1 

6 

44% 

14% 

44% 

44% 

48-  4J 

44-  5 

+ b 

4 

10  0 

6 

44% 

14% 

44% 

44% 

31-  4g 

85/’- 

5 

2 10 

100 

4 % 

4 % 

4 % 

4 % 

96  — 99 

96  - 99 

B 

19  3 

6 

6 % 

44% 

44% 

44% 

34—  4 

84-  4 

6 

12  6 

Stook 

<4% 

14% 

44% 

44% 

100  —103 

100  —103 

1014 

4 

7 6 

10 

6-% 

6 % 

6 % 

6 % 

log-  104 

10g-  101 

lOg 

ioft 

6 

9 1 

10 

6 % 

6 % 

6 % 

6 % 

ill-  122 

111-  12S 

4 

12  4 

b % 

5 % 

6 % 

b % 

121  —124 

121  —124 

124 

4 

0 S 

l66 

44% 

14% 

44% 

44% 

100  —103 

ICO  —103 

4 

7 6 

6 

4 % 

4 % 

2 % 

14-  2 

14-  2 

5 

0 0 

6 

6 % 

6 % 

6 % 

6 % 

8-34 

3 - 34 

7 

2 10 

Stock 

6 % 

934—  954 

934—  954 

6 

4 9 

10 

6 % 

6 % 

6 % 

b % 

78-  84 

71-  84 

6 

1 3 

10 

6 % 

6 % 

6 % 

6 % 

104—  11 

108-  li| 

ii 

161 

6 

7 10 

44% 

44% 

44% 

44% 

104  —107 

104  —107 

4 

4 1 

Btook 

44% 

4% 

44% 

44% 

100  —103 

100  -103 

4 

7 6 

6 

4 % 

Nil 

Nil 

Nil 

4—  A 

4-  A 

Nil 

5 

6 % 

8 % 

Nil 

Nil 

S — i 

8-  l 

Nil 

100 

44% 

44% 

44% 

44% 

58  — 61 

58  — 61 

7 

7 7 

$600 

b % 

84  — 86 

81  - 86 

854 

5 

16  8 

5 

64% 

64% 

64% 

64% 

44—  6 

44-  6 

90/- 

6 

10  0 

6 

5 % 

6 % 

6 % 

b % 

6—64 

6—64 

4 

10  U 

100 

44% 

44% 

44% 

44% 

97  -100 

97  -100 

4 

10  0 

6 

» % 

9 % 

84% 

84% 

74-  7g 

74-  7| 

5 

11  6 

, . 

5 % 

98  —101 

99  -101 

1001 

91a 

4 

19  0 

6 

10  % 

10  % 

10  % 

8 % 

64-  7 

6f  — 71 

+ 1 

5 

10  4 

Stook 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  — 98 

4 

1 8 

8 

4 % 

4 % 

24% 

3 % 

18-  24 

11-  21 

37/6 

4 

16  0 

6 

6 % 

6 % 

6 % 

6 % 

5 - 64- 

5—61 

5 

6 

17  1 

Stook 

4 % 

44% 

44% 

4 % 

93  — 67 

93  — 9/ 

4 

2 6 

5 

10  % 

8 % 

64% 

6 % 

44-  4s 

4 - 44 

67/6 

82/6 

— 4 

6 

11  I 

6 

44% 

44% 

44% 

44% 

4|-  6 

48-  5 

4 

10  0 

• . 

44% 

44% 

44% 

44% 

105  -108 

105  —108 

4 

3 4 

Stook 

84% 

84% 

34% 

34% 

834-  86J 

844—  864 

4 

0 11 

6 % 

6 % 

6 % 

6 % 

80  — 82 

79  — 81 

821 

801 

—1 

6 

3 6 

$100 

, . 

34% 

66  - 70 

67  — 71 

72 

681 

+ 1 

4 

18  7 

Stock 

. . 

. . 

. . 

7 % 

100  —104 

102  —106 

106 

1001 

42 

6 

12  1 

6 % 

82  — 84 

83  — 85 

84j’ 

81  i 

+1 

6 

17  8 

166 

44% 

44% 

44% 

44% 

96  — 99 

96  — 69 

4 

10  4 

6 

8 % 

8 % 

8 % 

24% 

44-  4g 

44-  IS 

2 

11  0 

6 

6 % 

6 % 

6 % 

6 % 

4*-  5J 

42-  61 

4 

16  8 

100 

.. 

99  —101 

99  — 101 

10 

74% 

74% 

74% 

7 % 

12  — 13 

12  — 13 

6 

7 8 

6 

7 % 

7 % 

7 % 

6-  64 

6 — 64 

6 

7 8 

100 

1 % 

4 % 

4 % 

4 % 

95  - 68 

95  — 98 

4 

1 8 

1 

24% 

6 % 

8 % 

1/a — l/n 

1A-  iA 

5 

6 8 

I 

6 % 

6 % 

6 % 

6 % 

1 - 14 

1 - 14 

6 

10  4 

100 

b % 

6 % 

6 % 

6 % 

103  —106 

108  —106 

4 

14  4 

6 

124% 

10  % 

10  % 

10  % 

8J-  9 

88-  64 

F2 

85 

6 

7 0 

6 

7 % 

7 % 

7 % 

7 % 

7—74 

7—7(1 

4 

11  10 

100 

8 % 

34% 

34% 

84% 

84  — £8 

81  — 88 

8 

19  7 

6 

4 % 

NO 

Nil 

Nil 

A—  Jg 

•J—  l 

— A 

Nil 

4 

1 % 

B % 

4 % 

6 % 

2g — 3 

2S-  3 

6 

13  4 

1 

24% 

24% 

24% 

24% 

A—  A 

A — ffl 

4 

8 11 

1 

7 % 

7 % 

7 % 

7 % 

14-  H 

V„-  lft 

21/3 



6 

17  11 

100 

44% 

44% 

44% 

44% 

102-105 

102  —105 

4 

5 9 

6 

6 % 

6 % 

6 % 

4-  1 

4-  1 

25 

0 0 

6 

6 % 

6 % 

6 % 

6 % 

14-  2 

ig-  i.l 

83/- 

- 4 

18 

3 8 

100 

44% 

44% 

44% 

44% 

77  — 81 

77  — 81 

6 

11  I 

1 

6 % 

IS—  H3 

IS—  M 

18/'- 

5 

9 7 

6 

18  % 

12  % 

10  % 

10  % 

84-  9 

84-  9 

«.? 

8ft 

6 

11  1 

6 

6 % 

44% 

44% 

44% 

6 - 6g 

6 - 6g 

5.4. 

4 

3 0 

* Unless  otborwiso  statod,  all  shares  aro  fully  paid.  t Quotations  on  Liverpool  Stook  Exohange.  Interim  Dividend, 


Bank  rate  of  Discount  24  per  cent..  April  1st,  1909. 
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EXPORTS  AND  IMPORTS  OP  ELECTRICAL  GOODS  DURING  AUGUST.  1909. 


Thb  August  export  returns,  although,  of  course,  not  up  to  the 
exceptionally  high  total  of  July,  which  included  a large  telegraphic 
export,  are  well  above  the  average  of  previous  months.  The 
exports  amounted  in  total  to  £302.849,  and  for  comparison, 
deducting  telegraphic  exports,  we  have  £257,534  remaining  as 
general  business,  as  compared  with  £246,663  in  July,  £250,000  in 

June,  &c.  , 

as  regards  the  imports,  these  amounted  to  £130,6/8,  as  compared 
with  £161,190  in  July  ; the  total  being  under  the  average  of  the 
previous  seven  months  of  the  year;  the  re  exports  show  an  im- 


provement, totalling  £15,591,  as  compared  with  £12,577  in  the 

previous  month.  ...  , . , 

Of  the  individual  items  of  the  exports,  electrical  machinery  shows 
an  increase  in  value,  although  other  items,  such  as  telephonic  and 
telegraphic  material— particularly  the  latter— are  considerably 

below  the  July  values.  . . . 

The  import  items  show  general  reductions  all  round,  and  do  not 
call  for  Bpecial  comment. 

Japan,  India,  the  U.S.A.,  Canada  and  the  Argentine  figured  as 
prominent  purchasers,  while  the  importing  countries  remained 
much  as  in  previous  months. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Country  receiving  exports  and  importing. 


Russia,  Sweden,  Norway  and  Denmark 

Germany I 

Netherlands  and  Java 

Belgium •» 

France  and  French  Indo-China 

Switzerland  

Portugal,  Azores,  Madeira,  Portuguese  Africa 

and  India  

Spain,  Canary  Isles  and  Morocco  

Italy  and  Austria-Hungary  

Greece,  Bulgaria  and  Turkey 

Channel  Isles,  Gibraltar  and  Malta  

U.S.A 

Canada  and  Newfoundland  

Bahamas,  British  Honduras,  British  West 

Indies  and  British  Guiana 

Mexico,  Venezuela  and  Bolivia 
Peru  and  Uruguay 

Chile  

Brazil  

Argentine  

Egypt  and  Tunis 

British  West  Africa  and  St.  Helena 

Cape  of  Good  Hope  ...  

Natal  

Rhodesia,  Orange  River  Colony  and  Transvaal 
Zanzibar,  Brit.  East  Africa  and  Mauritius  ... 

China  and  Siam 

Japan  and  Korea  

India  

Ceylon  

Straits  Settlements  and  Fed.  Malay  States  ... 
Hong  Kong  

West  Australia 

South  Australia 

Victoria 

New  South  Wales  

Queensland  

Tasmania  ...  ..  ...  ...  ...  ... 

New  Zealand  

Total,  £ 


Electrical  goods 
and 

applianoes. 

Wires  and  cables, 
rubber  and  other 
insulations. 

Electrio  lighting 
fittings  and 
accessories. 

Eleotrio  lamps 
and  parts. 

Electrio  meters 
and 

Instruments. 

Electrio 

machinery. 

Electrically- 

driven 

machinery. 

Batteries  and 
accumulators. 

Carbons. 

Telephonic  cabli 
and  apparatus 
and  electric  belli 

Telegraphic 
cable  and 
apparatus. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

144 

4,665 

195 

81 

81 

3,380 

50 

78 

... 

15  1 

85- 

22d  ! 

237 

5 

60 

30  | 

242 

9 

... 

70 

275 

1,747 

2 

5 

479 

2 

1 5 

05 

65 

293 

63 

317 

865 

20 

... 

397 

296 

270 

168 

227 

430 

... 

92 

8 

2 

... 

\.. 

6 

542 

... 

97 

579 

16 

110 

71 

165 

95 

4 

224 

42 

56 

144 

110 

899 

505 

... 

73 

48 

22 

72 

1367 

5,130 

7C0 

23 

630 

1,815 

13 

13 

22 

30 

18 

286 

187 

26 

99 

288 

11 

52 

472 

... 

85 

... 

52 

11,319 

90 

8 

307 

26, 0C  9 

52 

8 

106 

841 

606 

874 

1,038 

145 

1 3J0 

1,477 

1,388 

46 

1,889 

11,189 

136 

,7 

25 

84 

159 

131 

56 

20 

62  L 

12 

112 

51 

... 

3 

11 

14 

7)2 

500 

10,928 

30 

22 

1,184 

113 

2,125 

50 

24 

59 

19 

329 

763 

175 

484 

282 

5,435 

44 

io 

8 

2,822 

647 

2,291 

88 

942 

2,015 

9,778 

3,492 

. 382 

150 

2,364 

967 

22 

176 

101 

199 

38 

97 

16 

46 

20 

110 

39 

56 

36 

61 

278 

2 

159 

83 

369 

1,818 

75 

163 

325 

2,556 

596 

498 

25 

9 

34 

1,094 

4,864 

80 

339 

20 

3,831 

... 

37 

1,340 

2,577 

461 

1,131 

84 

2,342 

59 

7 

43 

10 

’ 14 

61 

19 

38 

40 

33 

... 

21 

62 

232 

1,728 

133 

228 

153 

234 

243 

58 

401 

328 

1,060 

3^331 

8,692 

38  i 

22 

1,759 

21,214 

3,280 

16 

151 

1,723 

1,196 

1,336 

5,144 

1,511 

2,148 

855 

11,383 

7,232 

497 

151 

40 

469 

59 

217 

41 

20 

39 

1 4a 

53 

596 

236 

20 

33 

192 

40 

58 

78 

59 

32 

152 

464 

4 

256 

... 

242 

67 

... 

... 

10 

66 

418 

51 

148 

520 

40 

3 

10 

139 

152 

150 

47 

101 

19 

3,383 

937 

88 

... 

397 

443 

4,283 

961 

756 

1,645 

1 ... 

146 

... 

2,416 

723 

1,830 

710 

376 

764 

9,504 

170 

187 

41 

28 

26 

88 

1,596 

... 

26 

97 

2,474 

616 

... 

129 

... 

621 

5 261 

445 

269 

274 

7,583 

1,135 

312 

8 

2,238 

540 

16,753 

47,065 

5,963 

9,585 

11,614 

125,347 

19,923 

4,067 

1 863 

16,354 

| 45,315 

£ 

8,757 

881 

2,G20 

2,321 

1,194 

550 

I, 361 
1 829 
9,807 

605 

12,369 

27,421 

20,042 

658 

799 

12,205 

3,626 

10,352 

23,116 

825 

714 

6,468 

10,265 

8,054 

520 

4,566 

41,768 

30,766 

388 

1,197 

1,261 

1,329 

5,274 

II, 373 
13,582 

4,335 

745 

18,686 


302,849 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Norway,  Sweden  and  Denmark  

18 

... 

28 

23 

1,160 

817 

239 

3,781 

3,024 

Germany  

579 

10,372 

1,356 

20,272 

2,246 

25,264 

761 

7,873 

Holland  ... 

21 

4 

4 

1,045 

5 

53 

134 

324 

Belgium  ... 

169 

1,272 

215 

192 

51 

1,407 

82 

337 

8,979 

France  

641 

545 

1,228 

1,152 

135 

29 

1,035 

2,593 

4,824 

Switzerland 

182 

12 

20 

64 

201 

2 

1 

101 

Italy  

4.4 

796 

... 

... 

1,396 

1,852 

Austria-Hungary 

304 

... 

434 

783 

18 

340 

United  States  

1,627 

£67 

225 

965 

647 

9,647 

4,865 

83 

223 

276 

Canada  

45 

... 

43 

... 

Total,  l 
Additional  imports : 

3,257  1 13,033  2,402 
Spain,  carbons,  £25  ; I 

25,084  | 4,188  | 38,693  I 5,713  | 2,218  | 8,465 
lew  South  Wales,  electrical  machinery,  £7. 

27,693 

£ 

4.492 
73,321 

2.493 
12,694 
12,182 

583 

2,693 

3,275 

18,825 

88 

! 130,646 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


£ 1 £ 

£ 1 £ 

£ 

1 £ 1 £ 

£ 1 

£ 1 

Various  countries,  mainly  as  above  ... 

... 

1,825  I 278 

2,821 

| 

... 

3,560  | ... 

18!  j 

932 

6,004  j ... 

Total  Expobts  : £302,849.  Total  Re-Ex  posts  : £15,591.  Total  Imposts:  £130,678. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  “ goods  ’’  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns. 
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CATALOGUES  AGAIN. 


By  “ QUID  NUNC.” 


It  will  probably  be  admitted,  when  one  considers  the 
different  forms  of  catalogues,  price  lists,  &c.,  that  the  filing 
of  these  really  seems  a vexed  question.  For  instance,  there 
are  the  firms  who  advertise  their  goods  by  sending  out  a 
handsome  bound  book,  large  enough  in  some  instances  to 
take  up  two  or  three  inches  of  space  ; others  send  out  as 
many  as  three  smaller  volumes  ; again,  we  have  the  single 
sheet,  sent  out  at  intervals,  and  the  large  beautifully 
illustrated  stiff  cardboard  advertisement  for  hanging  on  the 
wall ; then  there  is  the  large  illustrated  sheet,  presumably  for 
pasting  on  the  wall ; we  next  have  the  loose-leaf-holder 
arrangement,  in  order  that  further  sheets  issued  may  be 
inserted  therein,  and  the  very  small  pamphlet  suitable  for 
the  waistcoat  pocket.  Unless  this  variety  is  separated  into 
some  order  or  other,  the  result  must  necessarily  be  chaotic. 

Whilst  the  writer  does  not  claim  perfection  for  the 
system  now  advocated,  he  may  state  that  the  method  has 
worked  admirably  and  without  hitch  for  a number  of  years 
past,  and  it  further  has  this  advantage  : only  the  latest 
books  and  lists  are  kept ; unless  this  is  done,  the  accumula- 
tion of  old  and  out-of-date  matter  will  grow  to  an  alarming 
extent,  necessitating  a periodical  overhaul,  which  in  an 
engineering  department  means  rather  a large  order. 

The  first  factor  to  be  considered  is  an  efficient  system  of 
indexing ; without  doubt  the  card  index  claims  many  advan- 
tages over  the  ordinary  alphabetical  book  index,  and  as  the 
advantages  are  so  well  known,  it  is  not  necessary  to  describe 
them. 

The  following  is  a suggested  ruling  of  the  cards  : — “ A ” 
for  indexing  under  name  of  firm  ; “ B ” for  cross-indexing 
under  name  of  article. 


A. 


Name 

Address  

Telegraphic  Address. 


Description  of  article. 

Catalogue  No. 

Location. 

B. 


Description  of  article. 

Catalogue  No. 

Location: 

The  next  step  to  consider  is  the  arrangement,  and  the 
following  method  is  suggested : — All  catalogues  in  book 
form  should  be  numbered,  and  placed  in  numerical  order  on 
shelves  separate  from  the  other  classes  of  catalogues. 
Leaflets,  pamphlets,  &c.,  should  be  numbered  and  filed  in 
cases ; where  a sheet  is  too  large,  it  should  be  neatly  folded. 
The  cases  should  be  numbered  and  placed  in  numerical  order 
on  their  particular  set  of  shelves.  Suitable  cases  can  be 
obtained  15  in.  x 10  in.  x 3 in.  deep,  with  a spring  clip 
to  hold  the  papers  in  position,  at  a very  reasonable  price. 
All  lists  of  the  large  cardboard  type  should  be  numbered 
and  placed  in  order  on  another  shelf ; very  little  space  will 
be  required  for  these,  as  they  are  not  very  numerous. 

For  indexing,  a small  gummed  disk  should  be  affixed  to 
the  back  of  the  books  and  numbered  ; the  card  written  up, 
with  the  number  given  to  the  book,  the  location,  and  other 
particulars  regarding  name,  specialities,  &c.,  and  the  card 
placed  in  alphabetical  order  in  the  tray.  With  regard  to 
books,  no  cross-indexing  is  necessary,  as  the  specialities  of 
the  firms  issuing  these  books  are  generally  well  known,  and 
to  endeavour  to  cross-index  every  article  described  would 
entail  too  much  unnecessary  labour;  moreover,  the  books 
contain,  as  a rule,  a very  complete  index  of  their  contents. 


Single  sheets,  pamphlets,  &c.,  should  be  numbered  ; a 
small  gummed  disk  affixed  to  the  top  of  the  sheet,  or  on  the 
top  of  the  cover  of  the  pamphlet,  is  suitable  for  this  purpose, 
and  the  sheets  or  pamphlets  should  be  placed  in  the  case  in 
numerical  order,  after  the  index  card  has  been  written  up. 
The  number  in  each  case  should  start  from  1 ; the  number 
and  location  on  the  index  card  will  be  described  thus  : 
“ Catalogue  No.  1 ; Location,  Case  2,”  or  as  required  ; the 
disk  on  the  catalogue  will  be  marked  likewise  “No.  1 C2,”so 
that  when  taken  out  of  a case  for  reference,  it  can  always  be 
returned  to  its  proper  case  and  placed  in  numerical  order. 
Cross-indexing  should  be  used  in  the  case  of  single  sheets 
and  pamphlets  by  aid  of  the  cards  already  described.  It  is 
not  necessary  to  write  up  a fresh  card  for  every  article,  as  a 
card  can  be  used  for  the  same  class  of  article  until  full,  and 
a new  card  can  then  be  inserted  behind  it. 

It  is  advisable  not  to  fill  the  cases  to  anything  like  their 
full  limit,  as  leaflets  and  pamphlets  may  arrive  from  a firm 
whose  name  has  already  been  indexed,  describing  other 
articles.  The  number  in  this  case  should  be  given  thus  : — 
Say  the  number  of  the  first  sheet  received  is  20,  the  next 
sheet  received  from  the  same  firm  should  be  numbered  20T, 
the  next  20'2  and  so  on,  and  entered  up  on  the  card  index 
accordingly  ; thus  all  sheets,  &c.,  belonging  to  any  particular 
firm  are  kept  together. 

Before  filing,  reference  should  be  made  to  the  index,  and 
if  a catalogue  has  already  been  received  from  the  same  firm 
describing  the  same  speciality,  the  new  catalogue  should  be 
given  the  same  number,  the  old  catalogue  taken  out  and 
destroyed  and  the  new  one  put  in  its  place.  No  further 
indexing  is  required,  as  the  name  of  the  firm  and  particulars 
are  already  in  the  index,  and  by  this  method  only  the  latest 
lists  are  retained. 




EVAPORATIVE  CONDENSERS. 


By  E.  KILBURN  SCOTT. 

— 

The  efficiency  of  a surface  condenser  over  other  types  is 
well  known,  and  also  the  effectiveness  of  a cooling  tower  for 
saving  condensing  water.  But  the  possibility  of  combin- 
ing these  two  in  an  evaporative  condenser  is  not  so  well 
recognised. 

At  the  Southend  electricity  works  such  an  evaporative 
condenser,  made  by  Messrs.  Ledward  & Beckett,  is  in  use, 
and  it  has  been  such  a great  success  that  some  data  respect- 
ing it  may  be  of  interest.  Although  Southend  is  a seaside 
resort,  the  sea,  when  the  tide  is  out,  is  over  a mile  from  the 
power  station,  and  it  is  therefore  impossible  to  use  sea 
water  for  condensing  purposes.  Town’s  water  has  to  be 
used,  and  as  it  is  Is.  6d,  a gallon,  the  engineer,  Mr. 
Birkett,  recognised  the  importance  of  economising  it  if 
possible. 

The  apparatus  which  has  been  installed  is  capable  of 
dealing  with  60,000  lb.  of  steam  per  hour,  and  it  takes  the 
place  of  two  separate  sets  of  cooling  towers  and  surface 
condensers. 

With  the  new  arrangement,  a better  vacuum  can  be 
obtained,  ranging  from  27  to  25  in.,  according  to  load, 
with  only  a quarter  of  the  water  when  running  on  load.  Also 
no  water  at  all  is  used  during  the  daytime,  when  on  light 
loads,  because  the  pipes  give  up  their  heat  to  the  surrounding 
atmosphere.  The  evaporative  condenser  consists  of  2,160 
cast-iron  corrugated  tubes,  laid  horizontally,  and  built  up 
into  sets  something  like  economiser  tubes.  Under  the  pipes  . 
there  is  a large  brick  tank  filled  with  water,  from  which  two 
motor-driven  circulating  pumps  raise  the  water  to  dis- 
tributing perforated  pipes  on  the  top  of  the  condenser.  The 
lift  is  only  14  ft.,  whereas  with  the  old  cooling  towers  it  was 
nearly  30  ft.  f 

The  steam  from  the  engines  enters  the  cast-iron  tubes  at  the 
top,  and  as  it  is  condensed  it  is  tapped  off  at  intervals  from 
the  pipes  below.  The  pipes  are  therefore  freed  from  water 
directly  it  is  condensed,  as  in  the  Contraflo  type  condenser. 
This  hot  water  goes  straight  to  the  boilers  through  a rotary 
“ wet  ” pump,  and  so  a great  deal  of  heat  is  saved,  and  the 
water  has  no  chance  to  become  aerated. 


i 


The  Southend  plant  has  two  three-throw  motor-driven 
Edwards  air  pumps,  either  of  which  is  capable  of  dealin* 
with  the  whole  of  the  steam,  except  at  periods  of  heaviest 
load.  These  air  pumps  remove  the  vapour  and  air,  as  wel 
as  the  water  of  condensation,  from  the  last  three  tubes  in 
each  coil.  The  water  is  delivered  into  the  hot  well,  and  from 
there  it  is  fed  into  the  boilers  by  feed  pumps. 

One  of  the  old  plants,  which  dealt  with  only  half  the  load, 
required  7.">  b.h.p.  in  power,  whereas  the  new  plant,  dealing 
with  the  full  load,  absorbs  only  22  b.h.p.  Coring  the 
daytime  the  light  load  only  requires  9 b.h.p.,  this  bein 
the  power  of  the  air  pump.  As  soon  as  the  plant  *as 
put  to  work  it  saved  80  per  cent,  of  the  water  used  in  the 

^A^'milar,  but  smaller,  plant  to  the  one  at  Southend  has 
recently  been  started  at  Bridlington.  The  borough  engineer 
Mr  A.  J.  Beckett,  called  for  a guarantee  of  coal  saving,  and 
Messrs.  Ledward  & Beckett,  with  the  Southend  and  other 
data  to  go  upon,  were  able  to  guarantee  2o  per  cent.  I 
tests  carried  out  last  month  showed  26'7  per  cent,  saving, 
with  the  barometer  at  only  29'1  inches.  _ 

The  above  appears  to  indicate  a way  in  which  many  oi 
the  smaller  municipal  plants  might  turn  an  annual  loss 
into  a profit,  for  although  the  first  cost  of  the  evaporative 
condenser  is  more  than  that  of  the.  old  arrangement  of  a 
separate  condenser  and  cooling  tower,  it  is  only  a small 
percentage  on  the  total  outlay  on  the  station. 


A 150-TON  ELECTRIC  TITAN  CRANE. 


Within  recent  years  a type  of  heavy  electric  wharf  crane,  known 

as  the  hammer-head  or  cantilever  titan  crane,  has  been  designed 

and  constructed  to  meet  the  demands  of  marine  engineers  and  ship 
builders,  and  several  large  cranes  of  this  pattern  have  been  erected 
in  this  country  and  abroad.  These  cranes  are  of  two  distinct  types 
of  construction ; the  early  type,  favoured  in  Germany,  consists  of  a 
horizontal  lib,  carrying  the  travelling  jenny,  and  secured  to  a 
vertical  shaft  passing  through  a tower  to  the  wharf  level,  where 
the  slewing  gear  is  fixed.  At  the  top  of  the  tower,  which  extends 
nearly  to  the  underside  of  the  jib,  horizontal  rollers  we  placed  to 
permit  of  easy  rotation  of  the  internal  shaft  and  jib  ^he  duty  of 
the  tower  is  simply  to  resist  the  horizontal  force  of  the  w nd,  and 
to  maintain  the  internal  mast  or  shaft  m a vertical  position.  In 
the  titan  type,  or  British  design,  the  horizontal  jib  is  placed  upon 

a ring  of  live  rollers  resting  upon  the  top  of  the  tower, 
supports  the  whole  of  the  live  and  dead  loads  m addition  to 
resisting  the  overturning  force  of  the  wind.  ^ Brl  ® 
designs  are  simply  rim-bearing  swing  bridges  on  tall  to'vers  . 
principal  advantage  of  the  titan  type  is  more  substantial  con- 
struction ; the  deflections  are  about  one-third  those  of  the  hammer- 
head type,  and  the  amplitude  of  vibrations  about  one-sixth.  The 
steadiness  in  lowering  is  a great  advantage  m dealing  with  heavy 
loads,  and  allowB  them  to  be  placed  more  rapidly  in  their  correct 

P° An 'electric  titan  crane  of  150  tons  capacity  has  just  been  com- 
pleted for  the  North-Eastern  Marine  Engineering  Co.  at  their 
Wallsend  Yard,  by  Sir  William  Arrol  & Co.,  of  Glasgow.  It  con- 
sists of  a tower  125  ft.  in  height  and  40  ft.  square  at  the  base,  and 
carrying  a ring  of  live  rollers  on  top,  upon  which  a horizontal  Jib, 
Moving  a total  length  of  245  ft.,  is  supported.  The  long  arm  of 
the  iib  has  a total  radius  of  150  ft.  The  ]ib  is  fitted  with  slewing 
gear  to  revolve  it  in  either  direction,  and  has  racking  gear  and 
separate  lifting  motions  for  the  main  and  auxiliary  hooks. 

The  speedB  of  the  various  motions  are  as  follows : 


Main  lift  150  tons 
„ 100  „ 
Auxiliary  lift  30  „ 

II  II  *2  II 

Racking  150  „ 

>•  30  >• 

Slewing  150  „ 

30  „ 


at  5 ft.  per  minute 
at  7£  ,i 
at  12  „ 
at  50  „ 
at  40  „ 
at  100  „ 

1 rev.  in  10  minutes 

1 „ 5 


The  total  height  of  lift  provided  for  is  173  ft.,  viz.,  143  ft. 
above  and  30  ft.  below  quay  level.  The  height  from  quay  to  rail 
level  is  156  ft.  The  racking  and  lifting  machinery  is  placed  in  a 
steel-plated  house  at  the  tail-end  of  the  jib,  and  assists  in  counter- 
balancing the  crane.  The  slewing  gear  is  placed  in  a Bteel-plated 
house  over  the  circular  rack  at  the  back  end.  The  operator  s cabin 
of  steel  plating  containing  the  controllers  and  resistances  is  placed 
on  the  right-hand  girder  of  the  jib,  and  is  provided  with  projecting 
windows,  so  that  a clear  view  is  obtained  of  the  load  at  all  times. 
It  is  connected  to  the  machinery  house  by  speaking  tubes,  and  by 
telephone  to  the  ground.  , „ 

The  foundations  of  the  crane  are  formed  of  four  steel  cylinders 
founded  upon  hard  boulder  clay  at  depths  of  73  ft.  for  the  two 


front  cylinders,  and  58  ft.  for  the  two  back  cylinders,  subsequently 

fil¥hVtowrisretconstructed  of  four  legs.of  open  angle  section, 
forming  a square  40  ft.  at  the  base,  tapering  to  35  ft.  at  the  top, 
bracedtogether  by  three  bays  of  horizontal  and  diagonal  bracing  of 
braced  box  section.  The  centre  pivot  pin,  14  ft.  long : X N m. 
diameter  passes  through  the  cross  girders  of  the  tower  at  their 
fntersecti’on  and  through  a box  girder  secured  to .the > Jib 
and  the  drum  girder.  It  provides  a centre  of  rotation  for  the  jib 
and  prevents  its  displacement.  To  provide  for  emergency  loading 
andPa  construction  of  a substantial  and  durable  character,  the 
centre  pin,  with  the  girders  carrying  it,  is  de.B1gne^, 
vertical  or  horizontal  force  of  100  tons,  although,  by  the  construc- 
tion of  the  crane,  no  tension  will  be  on  the  pin  under  any  ordinary 
conditions  of  the  loaded  or  unloaded  jib,  as  the  centre  of  gravity 
does  not  approach  at  any  time  nearer  the  centre  of  the  roller  path 
than  about  3 ft.  The  centre  pin  and  the  castings  which  revolve 
Sound  Sre  bushed  with  hard  gun-metal.  The  collector  rings  are 
fixed  above  the  head  of  the  centre  pin,  and  the  electrical  cables 
are  brought  up  through  a 5-in.  hole  bored  through  the  centre  of  it. 

The  mean  diameter  of  the  roller  path  is  35  ft.  The  upper  and 
lower  “acks  are  of  cast-steel,  2J  in.  in  thickness,  and  their  rolling 
surfaces  are  machined  to  form  conical  surfaces  with  a common 
Sex  at  the  centre.  There  are  75  rollers  of  solid  gorged  steel, 

14  in.  mean  diameter,  14  in.  in  length  and  spaced  about  16*  m. 
centres  The  circular  slewing  rack  is  5J  in.  pitch,  and  is  bolted  to 
palms  cast  on  the  lower  roller  path.  The  upper  roUer  path  is 
carried  by  a drum  girder,  35  ft.  diameter,  24  in.  deep,  and  24  m. 
wide  It7  is  of  sufficient  strength  and  stiffness  to  distribute  the 
maximum  pressure  from  the  full  load  being  lifted  over  19  rollers 
A pair  of  open  lattice  girders,  14  ft.  apart,  and  braced  togethe  , 
was  adopted  for  the  jib,  which  is  26  ft.  over  the  tower  ; ballast  tanks 
are  placed  under  the  machinery  house  at  the  tail  end  and  contain 
65  tons  of  counterweight.  Four  lines  of  bridge  ^ls  are  provided 
one  over  each  web  of  the  box  girders,  and  are  riveted  to  the  top 

^All^he  motions  are  actuated  by  Westinghouse  motors,  and  for 
convenience  these  have  been  made  of  the  same  size  throughout, 
being  all  of  50  b.h.p.,  running  at  about  380  b.p.m,,  and  worked  o 

direct  current  of  480-500  volts.  .....  . ..... 

Two  of  the  motors  actuate  the  main  hoisting  gear,  and  these  are 
arranged  to  run  in  series  or  parallel,  giving  a further  range  of 
speed!  besides  that  supplied  by  the  change  of  gearing.  The  mam 
lifting  barrel  iB  10  ft.  in  diameter ; it  is  spirally  grooved,  and  takes 
the  whole  of  the  rope  in  one  lap.  It  is  driven  by  a very  fine  s eel 
spur-wheel,  keyed  directly  on  to  the  barrel,  and  the  teeth  of  this 
wheel  are  specially  formed,  to  give  great  strength  at  the  root 

The  main  hoisting  rope  is  5 in.  in  circumference,  and  the  load  is 
lifted  on  12  parts,  two  parts  being  led  direct  from  the  barrel , this 
gives  a six-fall  purchase  in  the  ropes.  ...  . ...  , _ 

B On  the  main  hoist  there  are  magnetic  brakes  controlled  by 
solenoids,  and  mechanical  releases  for  emergency  use  are  fitted. 

In  addition,  there  are  rheostatic  braking  points  in  the  controllers, 
but  a notable  point  as  regards  the  arrangement  for  lowering  is  the 
adoption  of  " Matthew’s”  hydraulic  brakes,  which  give  an  extra 
ordfnarily  delicate  control  of  lowering  The  hydraulic  brakes 
consist  essentially  of  a pair  of  water  cylinders,  containing  piBtons 
these  pistons  are  driven  from  cranks  at  right  angles,  a^aa^d 

the  main  gear  when  lowering.  The  cylinders  are  provided  with  a 
by-pass,  with  a specially  designed  valve,  allowing  the  water  to 
pass  from  back  to  front  of  the  pistons  as  required  for  lowering  a. 
any  desired  speed.  The  heat  generated  in  the  hydraulic  cylinders 
is  carried  away  by  water-jackets  to  circulating  tanks. 

The  connection  of  the  water-cylinders  to  the  gearmg  is  such  that 
the  pistons  are  not  actuated  when  lifting,  and  therefore  do  n 
cause  a drag  on  the  lifting  motors.  The  effect  of  the  arrangement 
is  that  lowering  can  be  performed  with  absolute  smoothness ; this, 
coM Xfhe  extreme  rigidity  o.  tie  Steel  -1™.^ 
the  pulsation  of  the  load  within  extraordinarily  small  limits,  a 
point  that  will  be  appreciated  by  all  those  who  have  attempte 
to  accurately  place  loads  in  position  when  being  lowered  from 
elastic  cranes  with  a great  pulsating  deflection. 

The  auxiliary  hoisting  gear  is  worked  by  one  -O-n-P-  motor  and 
as  mentioned  above,  is  fitted  with  two  speeds,  and  this  also  has 
magnetic,  mechanical  and  rheostatic  brakes.  . . . 

The  racking  motion  is  worked  by  a separate  motor,  actuating  a 
barrel  on  which  coils  off  and  on  the  3-in.  circumference  rope,  which 

P The  gearing  ^mostly  of  cast-steel,  the  first  reductions  being  in 

01  Vhe^ travelling  jenny  runs  on  12  double-flanged  cast-steel  wheels, 
rolling  on  two  rails  on  each  cantilever.  Compensating  pulleys  are 
placed  at  the  end  of  the  jib,  to  ensure  equal  stresses  on  the  ropes. 
The  load  is  lifted  by  a heavy  forged  hook,  attached  to  the  snatch- 
block.  through  the  medium  of  a ball  bearing. 

The  driver’s  cabin  is  very  completely  fitted  UP.  wlth  awitehboard, 
ammeter  and  voltmeter,  no-voltage  releases  and  th®  UBU^  fnB®“* 
and  there  is  also  in  the  cabin  an  indicator,  to  show  the  ^adius  at 
which  the  jenny  is  working.  This  indicator  has  a ,?laB® 
behind  which  lamps  are  placed  ; the  lights  appear  and  disappear  1 
succession 'as  the  jenny  moves  down  the  jib.  The  cabin  also 
contains  the  working  gear  for  the  brakes,  and  for  actuating  the 
hydraulic  valves  of  the  hydraulic  brakes. 

The  slewing  gear  is  actuated  by  a 50-h.p.  motor  of  the  same  typ 
as  the  others ; this  drives  the  main  slewing  pinion,  through  the 
medium  of  a set  of  gear  wheels,  which  are  self-contained  on  a 
massive  bracket,  fitted  to  the  upper  slewing  ring.  A powerful 
solenoid  brake  is  fitted  to  the  slewing  gear.  Releasinggearis 
fitted  to  the  brake,  so  that  the  crane  may  come  round  to  the  wind 
when  not  in  use. 
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A new  feature  in  this  crane  is  the  adoption  in  the  machinery 
house  of  a complete  electric  traveller,  a trap  door  being  so  arranged 
in  the  floor  of  the  house,  that  a 2£-ton  load  can  be  lifted  right  up 
from  the  ground  to  the  machinery  house.  This  is  a great  con- 
venience for  changing  armatures  or  dismantling  for  repairs  or 
cleaning. 

The  crane  was  erected  by  means  of  a 15-ton  steam  crane  placed 
on  top  of  a travelling  timber  stage,  which  was  about  100  ft.  in  height. 
In  its  first  position  the  crane  erected  the  whole  of  the  tower,  live 
ring  and  portion  of  the  jib  over  the  tower,  and  it  was  gradually 
moved  towards  the  tail  end  to  erect  the  remainder  of  the  jib  and 
machinery.  While  the  tail  end  was  being  erected  the  long  arm 
was  built  from  a 3-ton  hand  crane,  which  was  pushed  forward  as  the 
erection  proceeded  and  the  crane  kept  in  balance. 

The  tests  of  the  crane  were  successfully  completed  on  July  2nd, 
when  it  was  put  through  all  its  evolutions  with  a test  load  of  187 
tons,  25  per  cent,  over  the  maximum  working  load.  The  maximum 
deflection  was  7/g  in.  under  the  187  tons  load  and  6J  in.  under  150 
tons.  The  amplitude  of  the  vibrations  was  observed  during  the 
tests,  and  did  not  exceed  ^ in.  under  the  150  tons  load. 

We  are  indebted  to  Mr.  Adam  Hunter,  M.Inst.G.E.,  chief 
engineer  to  Sir  W.  Arrol  & Co.,  for  the  above  particulars. 


THE  CONTINENTAL  ELECTRICAL 
ENGINEERING  INDUSTRY. 


The  single-phase  system  on  the  suburban  railway  betveen  Blank- 
enese  and  Ohlsdorf  has  answered  so  well  in  conjunction  with  an 
expansion  in  the  traffic,  that  the  State  Railway  authorities  have 
ordered  a further  batch  of  25  motor  coaches.  It  is  said  that  the 
favourable  experience  gained  with  this  line  will  probably  contri- 
bute towards  the  speedy  introduction  of  electric  traction  on  the 
Berlin  City  Railway.  A similar  prediction  has  been  made  on 
former  occasions,  but  now,  as  then,  the  State  Railways  make  haste 
slowly. 

The  close  connection  which  was  financially  established  between 
the  A.E.G.  and  the  Swiss  firm  of  Brown,  Boveri  & Co.  in  1904  has 
now  been  dissolved,  and  the  directors  in  the  one  company  have 
retired  from  the  board  of  the  other,  and  vice  versa. 

The  Wolfram  Lampen  Gesellschaft,  of  Augsburg,  reporting  on  the 
year  1908-9,  which  was  the  first  year  since  the  taking  over  of  the 
Bavarian  incandescent  filament  factory,  states  that  the  manufacture 
of  the  Just  metallic-filament  lamp  experienced  a further  satis- 
factory development.  The  continued  trials  in  the  direction  of  the 
improvement  of  the  tungsten  lamp  for  working  on  a large  scale 
had,  however,  resulted  in  a complete  transformation  of  several 
departments,  and  this  was  the  principal  cause  of  the  unfavourable 
trading  for  the  year,  although  the  advantages  of  the  alterations 
would  be  observable  in  future  years.  The  demand  had  become 
brisker,  and  sales  were 'further  increased  notwithstanding  the  advent 
of  severe  competition.  It  had  recently  been  possible  in  a short 
time  to  place  on  the  market  16  c.p.  tungsten  lamps,  as  well  as 
lamps  of  600  and  1,000  c.p.  The  constant  increase  in  the  scope 
for  the  productions  was,  however,  being  accomplished  with  con- 
stant concessions  in  prices.  It  was  proposed  to  extend  the 
Lechhausen  factory,  and  the  work  would  be  commenced  in  this 
year.  An  agreement  had  been  entered  into  with  the  International 
Wolfram  Lamp  Co.,  of  Buda-Pesth,  and  the  United  Glow  Lamp  and 
Electricity  Co.,  of  Ujpest,  whereby  the  market  for  the  company 
had  bjen  substantially  enlarged.  The  accounts  show  a loss  of 
£10,100  for  1908-9,  which  is  to  be  covered  out  of  the  reserve  fund, 
on  a share  capital  of  £150,000.  The  directors  add  that  the  effects 
of  the  new  lamp  tax  could  not  be  foreseen,  and  that  the 
financial  consequences  of  it  would  probably  have  to  be  borne  by 
consumers. 

The  directors  of  the  Swiss  firm  of  BrowD,  Boveri  & Co.,  of 
Baden,  state  in  their  report  for  1908  9 that  the  whole  of  the  year 
stood  under  the  influence  of  the  general  crisis  in  trade,  and  the 
reason  the  company  was  able  to  propose  the  same  rate  of  dividend 
was  principally  to  be  found  in  the  circumstance  that  many  old 
orders  were  completed  in  the  12  months.  Moreover,  the  works 
were  fully  employed  without  interruption,  owing  to  the  numerous 
special  branches  worked  up  by  the  company.  The  sale  prices  were 
further  depressed,  and  the  general  expenses  increased  annually, 
and,  notwithstanding  improvements  in  manufacture,  a diminution 
of  the  financial  results  could  scarcely  be  avoided  unless  prices 
became  firmer  by  a general  revival  in  trade.  The  financial  results 
for  the  past  two  years  are  as  follows : — 


1908-5). 

1907-8. 

Share  capital  ... 

...  £800,009 

£800,000 

Bond  capital 

400,000 

400,000 

GrosB  profits 

275,009 

262,000 

Depreciation  provision 

22,100 

36,600 

Net  profits 

...  110,000 

94,000 

Dividend 

...  88,000 

74,800 

Per  cent. 

11 

11 

The  report  proceeds  to  state  that  the  company  is  very  actively  em- 
ployed principally  on  the  construction  of  generators  and  trans- 
formers of  very  high  output,  and  tho  single-phase  commutator  motors 
have  become  a bulk  article  of  manufacture.  These  motors  have  also 
been  developed  to  great  perfection  for  railway  working,  and  the  com- 
pany is  in  course  of  building  locomotives  on  this  system  for  large 


powers.  The  work  of  converting  the  Swiss  Seethal  Railway  to 
electric  traction  on  the  single-phase  method  is  proceeding,  and  is  to 
be  completed  in  the  next  few  months.  The  invoice  value  of  the 
steam  turbines  has  declined  partly  in  consequence  of  lower  prices,  and 
partly  because  of  the  circumstance  that  a standstill  has  been 
reached  in  the  erection  of  large  central  stations.  As  to  the  electric 
lighting  of  trains,  2,000  coaches  have  been  equipped,  mainly  on  the 
Swiss  Federal  Railways,  and  a further  1,000  coaches  are  in 
prospect.  It  is  added  that  the  works  are  fully  employed,  and 
that  the  orders  on  hand  on  April  1st  were  only  inconsiderably  leBS 
than  those  at  the  corresponding  period  in  1908. 

The  Compagnie  Internationale  d’ Electricity,  of  L:6ge,  which  has 
a share  capital  of  £251,000,  and  a bond  issue  of  £83,000,  realised 
gross  profits  of  £36,400  in  1908-9  and  net  profits  of  £17,570,  the 
latter  of  which  has  been  devoted  to  the  purpose  of  depreciation  in 
order  to  consolidate  the  financial  position.  If  the  results  are  less 
than  in  the  preceding  year,  the  directors  state  in  their  report  that 
the  circumstance  was  notably  due  to  the  fact  that  during  the  final 
months  the  workshops  were  not  fully  employed  owing  to  the  crisis 
in  trade  in  general,  and  because  the  extraordinary  profits  were  less 
considerable.  It  was  also  necessary  to  take  into  account  that  profits 
resulting  from  the  construction  and  working  of  the  Li 6ge  central 
station,  for  the  city  had  not  been  included  in  the  balance- 
sheet,  although  the  works  were  nearly  completed  on  April 
30th.  The  station  was  now  in  operation  and  the  current 
year  would  benefit  from  the  operation  of  the  undertaking. 
The  order  book  was  at  present  well  filled,  and  the  amount 
was  higher  than  at  the  same  date  a year  ago.  The  economical 
organisation  of  working  in  the  shops  had  made  fresh  progress, 
and  the  company  had  started  the  manufacture  of  standard 
series  of  dynamos  and  motors,  the  increasing  demand  for  which 
had  stimulated  the  construction  of  new  and  very  economical  types. 
The  branch  at  Paris  continued  to  yield  satisractory  results,  but  as 
the  English  market  had  not  improved,  the  company  had  closed 
the  London  office  and  would  endeavour  to  dispose  of  its  manu- 
factures direct. 

The  report  for  1908  of  the  Austrian  Siemens-Schuckert  Works  Co., 
of  Vienna,  states  that  the  number  of  consumers  again  experienced 
a considerable  increase ; the  turnover  was  materially  greater,  and  all 
departments,  including  the  newly  associated  cable  factory,  were 
fully  employed.  Among  the  orders  received  during  the  year  are 
mentioned  those  for  11  central  stations  and  four  tramways,  and 
extensions  for  49  stations  and  six  tramways,  together  with  power 
transmission  and  lighting  plants,  &c.  The  output  of  the  machines 
delivered  was  170,000  kw.,  or  60,000  kw.  in  excess  of  1907,  and  the 
number  of  workmen  employed  at  the  end  of  1908  was  4,000,  as 
against  3,700  at  the  close  of  the  preceding  year.  The  accounts  show 
net  profits  of  £45,000,  as  compared  with  £34,200  in  1907,  and  a 
dividend  at  the  rate  of  5 per  cent,  has  been  declared,  this  contrasting 
with  4 per  cent,  in  the  previous  year. 


THE  AUDIT  OF  THE  ACCOUNTS  OF 
TRAMWAY  UNDERTAKINGS  AND  TRAM- 
WAY FINANCE  COMPANIES. 


By  “ACCOUNTANT.” 


The  construction  of  tramways  is  governed  by  the  Tramway  Act  of 
1870.  Discussion  of  that  Act,  or  of  the  procedure  by  municipal 
authorities  and  companies  incidental  to  the  promotion  of  a tram- 
way order  not  being  germane  to  our  subject,  we  may  conveniently 
eliminate  it  from  our  introductory  observations. 

It  is  proposed  to  present  as  briefly  as  possible  an  outline  of  some 
of  the  more  important  matters  which  come  within  the  purview  of 
the  auditor  in  relation  of  his  duty  towards  the  accounts  of  tramway 
undertakings,  and  to  notice  some  of  the  principal  points  that  appear 
in  tramway  finance.  The  subject  possesses  features  probably  more 
instructive  than  interesting. 

The  usual  practice  is  for  a copy  of  the  balance-sheet  and  profit 
and  loss  account,  with  convenient  schedules,  to  be  submitted  to  the 
board,  discussed,  and  the  approval  of  the  directors  minuted  in  the 
ordinary  way,  copies  of  these  documents,  as  approved  by  the 
directorate,  being  supplied  to  the  auditor  when  he  subsequently 
commences  his  audit. 

It  is  assumed  that  the  auditor  is  familiar  with  the  Memorandum 
and  Articles  of  Association,  so  that  he  may  ascertain  whether  the 
nature  of  any  of  the  transactions  which  have  transpired,  or  which 
have  been  entered  into,  have  been  or  are  within  the  powers  of  the 
board  or  the  company,  and  that  the  Articles  of  Association  have 
not  been  disregarded  or  transgressed  in  the  carrying  out  of  such 
transactions,  and  in  the  general  administration  of  the  affairs  of  the 
undertaking.  _ J 

It  is  a common  assertion  that  accountancy  attains  the  apex  of 
intereBtedness  only  on  occasions  of  stress  of  necessary  fundB,  which 
is  frequently  true  in  practice. 

Two  of  the  preliminary  duties  are  (1)  to  check  the  commencing 
balances,  and  (2)  to  read  carefully  the  minutes,  noting  anything 
which  may  be  important  or  unusual,  and  the  effect,  if  any,  in  Borne 
instances  which  has  been  given  to  the  resolutions  of  the  board  in 
matters  of  account. 

The  manner  in  which  some  descriptions  of  assets  and  capital 
expenditure  are  assembled  and  presented  in  groups  in  balance- 
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nheets  leaves  much  to  be  desired.  The  inference  is  obvious,  and 
the  practice,  needless  to  state,  does  not  contribute  to  that  reason- 
able fulness  and  lucidity  of  balance-sheets  which  is  so  essential, 
but  which  is  so  generally  neglected.  . 

Treating,  first,  of  the  accounts  of  tramway  companies  proper,  we 
may  proceed  to  sketch  some  of  the  principal  features  of  the  audi- 
torial work.  Incidentally,  it  may  be  observed  that  the  books  in 
use  at  the  chief  office  are  of  the  usual  design  and  variety,  and 
generally  embrace  ledgers  (personal  and  impersonal),  cash  books 

^In^some  undertakings  the  accounts  are  recorded  in  separate 
ledgers,  viz. 


Real  accounts  ... 


Nominal  accounts 


1.  Accounts  of  debtors  and 

creditors. 

2.  Accounts  of  stock,  con- 

struction, investments. 
Accounts  constituting  the 
revenue  or  profit  and 
loss  account. 


Personal  ledger. 

Real  accounts 
ledger. 

Nominal  accounts 
or  revenue 
ledger. 


Personal  accounts,  where  the  accounts  are  regularly  paid,  may 
be  avoided  to  a certain  extent  by  merely  dissecting  the 
invoices  in  a purchase  book  with  dissecting  columns,  and  posting 
the  total  of  each  dissection  to  the  debit  of  the  impersonal  account 
concerned,  each  invoice  after  payment  being  pasted  m a guard 
book  and  numbered  and  indexed,  a corresponding  reference  being 
indicated  opposite  each  entry  in  the  purchase  book  of  the  number 
and  folio  of  the  invoice  in  the  guard  book. 

There  is  not  anything  unusual  in  the  form  of  the  general 
cash  book.  The  tramway  business  being  essentially  one  of  cash, 
the  entries  on  the  debit  side  of  the  book  consist,  with  few 
exceptions,  almost  entirely  of  traffic  receipts,  returns  of  which  are 
Bent  daily  by  the  traffic  manager’s  department  to  the  head  omce, 
and  which  are  posted  in  monthly  total  to  the  credit  of  a traffic 
receipts  account  in  the  impersonal  ledger,  the  postings  being 
checked  in  the  ordinary  way.  , , . ... 

As  part  of  a proper  system  of  internal  check,  these  returns  should 
be  compared  from  time  to  time  with  the  traffic  book  and  way  bills. 
The  receipts,  which  are  paid  into  the  bank  daily,  should  be  checked 
with  the  daily  advices  and  pass  books.  To  vouch  them  to  their 
foundation,  it  would  be  necessary  to  check  the  daily  advices  with 
the  daily  traffic  book,  that  book  with  the  conductors  way  bills, 
and  the  way  bills  with  the  ticket  issue  book,  as  regards  the  issue 

of  tickets.  , . , . . 

There  are,  of  course,  from  time  to  time,  sundry  receipts  arising, 
inter  alia , from  the  sale  of  materials  and  old  and  superseded  plant, 
which  may  be  compared  with  the  pass  book  and  the  documentary 
proof  of  sale. 

It  is  essential  that  the  allocation,  as  between  capital  and  revenue 
of  these  sales,  should  be  carefully  scrutinised  and  questioned  if  the 
documents  are  explanatorily  deficient.  Generally , it  will  be  found 
that  there  are  proper  advices  from  the  traffic  and  engineering 
departments,  and  that  the  debit  notes  have  been  impressed  in  an 
invoice  copying  book.  . . 

The  payments  arise  in  respect  of  purchases  of  stores  and  materials, 
plant,  directors’  fees,  wages,  silaries,  and  so  forth,  and  the  usual 
receipts  will  be  available,  whilst  the  postings  will  he  checked  as 
nsual.  These  receipts  should  be  kept  quite  distinct  from  the 
accounts  and  numbered  with  the  corresponding  numbers  of  the 
entries  in  the  cash  book. 

According  to  the  magnitude  of  the  undertaking  and  the  routine 
adopted,  it°is  not  unusual  tc  find  several  accounts  opened  for  the 
record  of  petty  expenditure,  such  as  head  office,  traffic  department, 
and  engineering  department.  There  will  be  formal  receipts  by 
the  persons  to  whom  the  cash  is  given,  and  by  whom  it  is  account- 
able, as  well  as  the  production  of  the  usual  vouchers  for  the  pay- 
ments. In  that  event  there  are  generally  separate  books  for  each 
department  in  which  the  expenditure  is  recorded  and  allocated, 
the  books  being  sent  to  the  head  office  with  the  vouchers  monthly 
where  they  are  checked,  the  necessary  entries  made,  and  a copy  of 
the  allocations  made  for  the  use  of  the  auditor  and  the  office  some- 
what in  the  following  form,  viz. : — 


Cash 

M th  Gf*h  received 
• hand. 

Allocations. 

Balance. 

Total. 

Stock.  <4.  E.  1 

Total. 

£ s.  a.  £ B.  d. 

£ 3.  d. 

£ 3.  d.  £ b.  d.  £ s d. 

£ s.  d. 

£ s.  d. 

The  auditor  is  dependent,  of  course,  upon  the  allocations  aB 
between  capital  and  revenue  of  those  responsible  for  each  depart- 
ment. 

It  is  usual  to  indicate  in  the  cash  book  at  the  end  of  each  month 
a recon cili  at  on  statement  agreeing  the  cash  book  balance  with  that 

of  the  bank  pass  book. 

Bank  certificates  will  be  available  for  the  balance  of  the  current 
account,  any  deposit  or  deposits  accounts,  and  any  balances  of  divi- 
dend or  debenture  interest  accounts,  whilst  the  existing  balance 
o!  the  petty  cash  book  will  be  checked  backwards  and  agreed  with 
the  balance  as  at  the  date  of  the  accounts. 

Current  and  deposit  accounts  should  be  shown  separately  in  the 
balance-sheet,  and  distinct  prominence  should  not  be  denied  to  the 
cash  held  by  the  bank  in  special  accounts  for  the  satisfaction  of 
unclaimed  liabilities  on  dividend  and  debenture  interest  accounts. 

It  may  be  observed  that  the  total  amount  of  cash  taken  on 
account  of  traffic  receipts  on  the  last  day  of  the  financial  year  will 


not,  of  course,  be  on  that  day.  The  difference  will  be  checked  with 
the  daily  advice  of  traffic  receipts,  and  included  in  the  reconciliation 
statement  as  cash  received  but  not  paid  into  the  bank. 

The  cash  discounts  received  by  the  company  are  either  included 
as  a credit  in  the  schedule  of  details  of  the  general  administration 
expenses,  or  are  exhibited  separately  as  a credit  in  the  profit  and 
loss  account. 

Care  should  be  taken  to  see  vouchers  and  allocations  for  items 
posted  direct  from  the  cash  book  to  impersonal  accounts. 

It  is  customary  for  all  purchase  and  other  accounts,  after  being 
certified  by  the  responsible  persons  concerned  as  to  condition, 
weight  or  quality,  and  also  after  having  been  dealt  with  by  them 
in  their  books,  to  be  handed  to  the  head  office,  where  they  are  checked 
with  the  orders  issued  for  prices,  discounts,  additions  and  extensions, 
when  they  are  entered  in  a purchase  day-book  with  columns  for 
the  allocations  and  consequently  for  the  impersonal  accounts  each 
entry  being  posted  to  a personal  account,  and  the  total  of  each 
allocation  to  an  impersonal  account  in  the  ledger.  All  the  work 
just  indicated  finds  indication  on  each  invoice  before  it  is  submitted 
for  payment.  The  postings  from  the  purchase  day-book  are  care- 
fully checked,  and  the  entries  therein  vouched,  each  invoice  or 
complete  or  incomplete  documentary  evidence  being  carefully 
scrutinised.  Special  attention  is  devoted  to  the  allocations. 

Inquiry  should  be  directed  as  to  the  existence  of  any  unpaid 
accounts,  which  may  not  appear  in  the  books,  whether  all  invoices 
and  accounts  have  been  received  and  recorded  m the  books  of 
account  in  respect  of  goods  delivered  or  other  consideration 
received  during  the  period,  of  the  accounts  under  audit. 

It  is  a usual  custom  for  returns  to  be  made  to  the  head  office 
monthly  of  stores  received  and  of  allocated  issues  from  stores,  as 
well  as  of  wages  and  salaries  and  their  allocation,  the  returns  being 
certified  by  the  persons  responsible  therefor.  Of  the  utmost 
importance  are  the  appropriations  to  capital  and  revenue,  which  are 
generally  accepted  by  the  auditor  unquestioned,  as  it  would  be 
futile  in  most  cases  for  him  to  go  behind  the  certified  allocations 
of  the  departmental  heads,  though  it  has  occurred  that  expenditure, 
which  was  obviously  of  a revenue  nature,  has  been  allocated 
deliberately  to  capital  in  the  course  of  a strenuous  and  successful 
exertion  to  pay  an  ordinary  dividend.  The  allocations  are 
journalised  and  posted  to  accounts  in  the  impersonal  ledger,  with 
convenient  titles  for  their  reception.  Salaries  and  wages  are 
similarly  treated.  Full  details  of  all  appropriations  to  capital, 
whether  from  stores,  wages,  salaries  or  petty  cash,  should  be 

R V3.il2.bl6. 

Ia  the  ordinary  course  there  are  few  debtors.  Such  as  do  arise 
are  due  mainly  to  sundry  sales  of  materials  and  miscellaneous 
forms  of  indebtedness  which  it  is  unnecessary  to  particularise. 
Incorporated  therewith  are  and  debit  balances,  sometimes 
known  as  payments  in  advance  as,  for  example,  proportions  of 
insurance  premiums  inapplicable  to  the  period  represented  by  the 
accounts.  A schedule  should  be  in  evidence  Bhowing  the  name  and 
o yr, rvn r. f.  nf  p«-h  debtor,  and  the  details  of  the  debit  balances 


mentioned.  , ..  , 

Sundry  creditors,  with  which  is  commonly  incorporated  and 
credit  balances,”  such  as  rent  accrued*  at  the  date  of  the  accounts, 
comprise  mainly  invoices  for  goods  supplied  during  the  concluding 
part  of  the  financial  year. 

Cash  creditors  should  be  indicated  separately.  As  in  the  case  of 
sundry  debtors  and  debit  balances,  a schedule  should  be  available 
of  the  sundry  creditors  and  credit  balances.  There  is  generally  a 
record  in  book  form  of  standing  charges,  such  as  rents,  rates, 
different  descriptions  of  insurances,  wayleaves,  directors’  fees,  office 
salaries,  and  other  similar  charges  which  may  be  consulted  by  the 
auditor  for  the  purpose  of  satisfying  himself  that  all  permanent  and 
accruing  charges  have  been  accounted  for  in  the  accounts  under 
review.  Inquiry  should  be  made  as  to  any  claims  for  which  the 
company  may  be  not  wholly  protected  by  insurance  in  respect  of 
accidents  pending  or  outstanding  at  the  end  of  the  financial  year, 
and  if  so,  whether  it  is  desirable  to  make  provision  therefor  in  the 
accounts,  if  none  has  been  made  already. 

Should  there  happen  to  be  a public  issue  of  unissued  shares  or 
of  debentures,  there  will  be  recorded  as  authority  the  necessary 
resolutions  of  the  board.  The  subject  of  reserve  capital  does  not 
arise  in  practice  in  tramway  undertakings.  The  usual  routine 
followed  is  to  check  the  applications  with  the  allotment  lists  which 
are  initialled  by  the  chairman  of  the  meetings  at  which  the  allot- 
ments were  made,  the  total  cash  received  with  the  pass  books,  and 
with  the  entries  on  the  debit  side  of  the  cash  book  of  the  transfers 
from  application,  allotment  and  the  different  call  accounts  to 
current  accounts,  and  any  entries  on  the  credit  side  of  the  cash 
book  of  transfers  to  deposit  account. 

It  is  the  practice  in  some  instances  for  the  transfers  to  be  checked 
periodically  by  the  auditors.  This,  however,  may  be  a matter  for 
inclusion  in  the  system  of  internal  check. 

Share  warrants  to  bearer  do  not  obtain  except  in  foreign  enter- 
prises. The  warrants  are  sent  to  the  bank  of  the  local  office  by 
the  company’s  bankers,  the  charges  being  insurance  (for  face  value), 
postage  and  commission,  instructions  being  given  to  the  bank  to 
deliver  the  warrants  in  exchange  only  for  payment  of  the  nominal 
sum  indicated  upon  them,  or  other  sum  if  issued  at  a premium. 

It  is  desirable  to  ascertain  the  number  and  value  of  any  share 
warrants  unissued  and  on  hand. 

With  regard  to  any  item  of  forfeited  shares  the  auditor  will,  of 
course,  consult  the  articles  of  association  and  the  minuteB. 

The  subject  of  exchange  plajs  an  important  part  in  the 
administration  of  tramway  concessions  abroad  in  regard  to  finance 
and  home  remittances.  For  instance,  the  Portuguese  Exchange 
will  sometimes  rhe  or  fall  very  rapidly.  Just  lately  the 
exchange  at  Lisbon  was  $12?,  which  means  about  68600  per  £. 
An  hour  or  two  later  the  cheque  rate  was  47i,  which  is  equivalent 
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to  about  5$050  per  £.  The  subject  is  adequately  treated  in 
“ Johnson’s  Foreign  Exchanges  in  Accounts,”  which  is  applicable 
to  the  accounts  of  foreign  tramway  concessions. 

Where  a company  has  been  operating  for  some  years  it  is  not 
unreasonable  to  apprehend  that  the  trading  has  yielded  an  accumu- 
lated and  undivided  surplus  in  the  shape  of  a reserve  fund.  Reserve 
funds  in  tramways  are  unfortunately  somewhat  remote.  So-called 
reserve  funds,  however,  in  tramway  undertakings  are  with  rare 
exceptions  technically  not  entitled  to  <jlaim  the  distinction  of 
reserve  funds,  and  in  some  instances  they  have  been  accumulated 
mainly  out  of  capital  profits  as  distinguished  from  profits  on 
revenue  account. 

There  are,  of  course,  in  vogue  working  and  pooling  arrangements 
with  municipal  authorities,  which  are  of  a varied  character.  The 
company  may  in  some  cases  pay  the  sinking  fund  and  interest,  or 
participate  in  a share  of  the  profits.  Then  there  may  be  running 
powers.  With  all  of  these  matters  the  auditor  should  make  himself 
familiar  when  checking  the  sums  due  from  one  party  to  the  other, 
and  scrutinising  the  periodical  settlements. 

Generally,  provision  for  obsolescence  per  se  has  been  and  is  a 
negligible  quantity,  though  its  importance  is  none  the  less  recog- 
nised ; but  the  necessary  prior  demands  upon  an  insufficient  revenue, 
seem  in  many  cases  to  discourage  the  attainment  of  a reasonable 
credit  balance  for  the  object  indicated.  The  sums  periodically 
devoted  to  depreciation  and  renewal  are  generally  extremely  in- 
adequate, and  are  dependent  as  a rule  upon  the  amount  available  for 
ordinary  distribution.  Though  there  is  no  general  rule,  on  the  basis 
of  generalisation,  Id.  per  car-mile  is  usually  recognised  as  a fair 
rate  of  estimate  for  depreciation. 

In  some  auditors’  certificates,  where  no  provision  has  been  made 
for  depreciation,  it  is  stated  that  the  question  as  to  what  provision 
is  required  to  meet  depreciation  is  left  to  the  directors  and  share- 
holders to  determine.  Such  a statement  is  of  no  value,  and  is 
hardly  within  the  province  of  the  auditor.  He  should  merely  state 
whether  depreciation  has  been  provided  for  or  not,  and  that  he 
does  not  express  any  opinion  as  to  its  sufficiency,  or  otherwise. 

In  the  promotion  and  construction  days,  legal  charges  and  their 
allocation  require  more  than  ordinary  attention. 

Expenditure  upon  unsuccessful  promotions  and  abandoned  bills 
should,  of  course,  find  its  laBt  rest  in  the  profit  and  loss  account. 

The  stock  of  a tramway  undertaking  consists  of  consumable 
stores  and  materials  and  working  tools  and  plant,  for  which  there 
may  be  distinct  accounts  in  the  books,  and  for  which  there  will  be 
produced  the  usual  certified  inventories.  Any  unuseable  stores  or 
materials  in  stock  should  be  sold,  and  if  unsaleable,  written  off. 
Similarly  with  working  tools  and  plant  worn  out  or  lost,  the 
remainder  being  subject  to  a substantial  deduction  for  depreciation. 
In  balance-sheets  such  accounts  are  amalgamated  and  exhibited  as 
a single  item. 

In  the  traffic  manager’s  office  there  is  kept  a record  of  tickets 
received  from  the  ticket  printer,  and  particulars  of  those  issued  to 
the  conductors,  of  which  a monthly  return  is  made  to  the  head 
office,  showing  the  balance  of  each  description  of  ticket  in  hand  at 
the  end  of  the  month.  The  balance  at  the  end  of  the  year  should 
be  checked  with  the  actual  stock,  and  forms  part  generally  of  the 
internal  system  of  check  and  control.  In  those  cases  where  horse 
or  any  other  system  of  traction  has  been  converted  into  that  of 
electric,  the  converted  asset,  less  what  has  been  realised  in  respect 
of  the  sale  of  old  materials  therefrom,  is  not  written  ofi  against 
revenue,  though  it  is  non-existent,  but  is  allowed  to  remain  in  the 
capital  expenditure  until  the  doom  of  the  undertaking.  Needless 
to  say,  such  remaining  expenditure  is  in  some  cases  of  huge  propor- 
tion, and  is  seldom  exhibited  in  open  relief  in  balance-sheets.  In 
this  connection  it  may  be  not  an  inappropriate  comment  that  all 
such  expenditure  is  written  off  by  municipal  authorities,  though 
the  length  of  time  involved  in  the  process  is  as  the  tenure  of  the 
cans  affected.  The  whole  of  the  sinking  fund  is  an  appropriation 
•f  revenue,  which  obviously  means  a deduction  from  the  capital 
expenditure  concerned. 

( To  be  concluded.') 


PROCEEDINGS  OF  INSTITUTIONS. 


Institution  of  Mining  Engineers. 

The  twentieth  annual  general  meeting  of  this  Institution 
was  held  at  Newcastle-on-Tyne  on  the  15th,  16th  and  17th 
inst.,  there  being  a considerable  gathering  of  members  from 
all  parts  of  the  country.  The  proceedings  were  opened  on 
the  15th  inst.,  in  the  Wood  Memorial  Hall,  Newcastle-on- 
Tyne,  with  a civic  reception  by  the  Lord  Mayor  and 
representatives  of  the  municipality,  who  gave  the  members 
a hearty  welcome  to  the  “Canny  Toon.”  The  annual 
meeting  was  then  opened  by  I)r.  R.  T.  Moore,  the  retiring 
President,  who  introduced  Mr.  J.  B.  Simpson,  the  President 
for  the  ensuing  year.  The  remainder  of  the  day  was  given 
up  to  the  reading  of  the  annual  report,  and  a number  of 
papers.  Several  other  papers  were  down  for  discussion,  but 
these  were  not  reached  by  the  time  when  it  was  necessary 
to  terminate  the  day’s  proceedings.  The  annual  dinner  was 
held  at  the  Armstrong  College,  in  the  “ Xing’s  Hall,”  in 


the  evening,  under  the  presidency  of  Mr.  J.  B.  Simpson, 
who  was  supported  by  Sir  Henry  Cunynghame,  Mr.  T.  E.' 
Forster,  President  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,  the  Deputy  Lord  Mayor, 
and  others.  Sir  Henry  Cunynghame,  in  proposing  “ the 
Institution  of  Mining  Engineers,”  said,  in  speaking  of  the 
papers  read  during  the  meeting,  that  he  was  more  than 
pleased  when  one  member  said  “ there  was  no  need  to  call 
in  foreign  engineers  to  show  us  how  to  overcome  difficulties 
in  mining.”  He  (Sir  Henry)  had  been  in  Germany  and 
other  countries  on  behalf  of  the  Home  Office,  in  the 
company  of  eminent  English  mining  engineers, 
and  in  all  cases  they  found  that  the  mines  abroad  were 
far  behind  those  of  our  own  country,  from  a mining 
engineering  point  of  view.  They  had  far  too  much  on  the 
surface  and  too  little  below  ground,  and  he  hoped  that  the 
mining  engineers  of  this  country  who  were  prone  to  applaud 
and  adopt  German  plant  would  see  what  our  own  country 
could  produce  before  rushing  abroad.  If  they  gave  British 
manufacturers  a fair  chance,  he  had  no  reason  to  think  that 
they  would  have  any  difficulty  in  producing  exactly  what 
they  wanted,  and  a very  great  deal  better  than  they  could 
obtain  elsewhere.  We  sincerely  hope  these  words  of  Sir 
Henry  will  receive  the  attention  they  richly  deserve,  and  that 
our  British  mining  engineers  will  remove  their  objections  to 
“ British  manufactures.”  It  is  absurd  to  say  that  there  are  no 
electrical  engineering  firms  in  this  country  able  to  deal  with 
large  main  winding  engines,  such  as  that  seen  at  Harton 
Colliery  on  the  following  day,  as  we  very  much  question 
whether  they  ever  had  an  opportunity  of  quoting.  We  were 
glad  to  notice  that  the  mechanical  portion  of  the  above- 
named  winder  was  by  a British  firm,  but  one  had 
not  to  look  far  to  see  that  the  remainder  was  German. 
The  British  mining  engineer  is  the  best  in  the  world  ; 
but  he  would  appear  to  be  fast  losing  his  patriotism,  so  far 
as  the  application  of  electricity  is  concerned.  We  hope, 
therefore,  that  the  words  of  Sir  Henry  Cunynghame  will  be 
as  “ seed  fallen  upon  good  ground.”  On  Thursday,  the 
16th,  the  members  visited  the  Carville  power  station  of  the 
Newcastle-upon-Tyne  Supply  Co.  and  Harton  Colliery, 
belonging  to  the  Harton  Coal  Co.,  Ltd.,  who  are  gradually 
replacing  their  steam-driven  plant  with  electric,'  the 
current  being  taken  from  the  above-named  supply  company. 
The  following  description  of  both  the  power  station  and  the 
colliery  will,  no  doubt,  be  of  interest. 

Cabviixe  Poweb  Station. 

This  station,  which  has  a total  capacity  of  56,000  h.p.  in  plant 
installed,  consists  of  the  engine  house  and  three  boiler  houses 
placed  at  right  angles  thereto.  Each  boiler  house  is  complete  in 
itself,  with  coal  bunkers,  boilers,  mechanical  stokers,  economisers, 
induced  draught  fans,  feed  pumps,  ash  conveyors,  &c.  Coal  is 
brought  in  by  overhead  sidings,  and  water  for  condensing  is  pumped 
to  the  Btation  from  a pump  house  at  the  river  side.  With  the 
exception  of  the  feed  pumps,  all  the  auxiliary  machinery  is 
electrically  driven. 

No.  1 boiler  house  contains  10  Babcock  & Wilcox  marine  type 
water-tube  boilers,  each  capable  of  evaporating  20,000  lb.  of  water 
per  hour  at  a pressure  of  200  lb.  per  sq.  in.,  superheated  150°  F. 
Two  economisers  of  480  pipes  each  are  placed  in  the  main  flues  to 
the  chimney. 

Nos.  2 and  3 boiler  houses  each  contain  eight  Stirling  water-tube 
boilers,  each  capable  of  evaporating  33,000  lb.  of  water  per  hour. 
In  these  boiler  houses  each  boiler  is  fitted  with  its  own  economiser 
of  120  pipes. 

All  the  boilers  are  fitted  with  chain-grate  stokers,  which  are  fed 
with  coal  direct  from  overhead  buDkers.  The  coal  bunkers  oi 
each  boiler  house  will  contain  about  800  tons. 

The  induced  draught  is  maintained  by  means  of  Sirocco  fans 
driven  by  electric  motors.  The  chimneys  are  14  ft.  in  diameter 
and  120  ft.  high. 

The  engine  house  contains  eight  Parsons  turbo-alternators  of 
7,000  h.p.  each.  The  condensers  and  air-pumps  are  situated  below 
each  machine.  The  alternators  run  at  1,200  e.p.m.,  and  generate 
three-phase  current  at  6,000  volts  and  40  cycles  per  second.  Each 
alternator  supplies  current  at  a reduced  voltage  (by  means  of  a 
transformer)  to  its  own  auxiliaries,  which  include  air-pump,  circu- 
lating pump,  ventilating  fan,  and  exhaust-valve  motor,  and  also  to 
the  corresponding  auxiliaries  for  the  boilers  supplying  the  steam. 

The  main  switches,  which  are  each  in  a concrete  cell,  are  of  the 
remote- control  type,  operated  by  electric  motors.  The  switches  are 
each  capable  of  controlling  circuits  normally  carrying  10,000  h.p., 
and  there  are,  in  all,  47  switches.  There  is  also  an  auxiliary  board 
of  the  ironclad  type,  which  contains  eight  switches,  each  capable  of 
controlling  circuits  of  3,000  h.p. 

The  whole  system  is  operated  and  controlled  from  the  control- 
room  by  the  “ system  engineer,”  who  is  in  direct  telephonic  com- 
munication with  each  sub-station  in  the  area,  which  now  covers 
•ome  700  square  miles.  The  control-room  contains  a large  diagram 
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o!  the  Whole  system,  and  upon  it  a record  is  kept  ot  the  positions  of 

of  the  company  1®°Pe^®d;.  . P{mtroi.TOoni  are  installed  two  large 
la  the  sub-station  near  the  c0*tr0*  T0  from  6 000  to  20,000 
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station  of  4,000  h.p.  capacity,  which  supplies  curre 
W°*  bottom  of  the  pump  house  is 

tide,  to  enable  the  pumps  to  be  drowned  at  ^ Bt  * t \ with 
The  pumps,  seven  in  nun^r,  are  of  tM  centnru^a  JP  ■ ^ 
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siphon. 

Harton  Colliery. 


There  ere  al.o  .everal 
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5eThhe“'..«  exactly  »mila,  haulage  gear,  in  the  South  Winning. 
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132  f^Th^is  worked  by  a 35-h.p.  motor  at  600  volts,  and  winds 
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HaRTON  shaft 
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rfA  iri  AHD  TAIL-ROPE  HAUL  ACE. 

IS  HQ/ISC  POW£*  MOTOR.  600  VOLTS 


\ Staples  to  Hutton  Seam 
^•r^ieCTP/C  WINDER. 

V JJ  HORSE  POWER  motor 
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Beale,  1 mile  to  2 in. 

Fig.  1.— Plan  showing  Engine-planes.  &c.,  in  Hotton 
Seam,  Harton  Colliery. 

colliery  ■ and  the  new  shaft  which  is  being  sunk  at  Westoe  will  be 
colliery  , anu  s ...  niy  The  existing  shaft  is  14  ft.  in 

the  output  of  the  colliery  being  about  1,200  tons  per  aBy 
10  hours  The  electrical  winding-engine  which  h“Jn”  J?®'® 
erected  is,  however,  designed  to  deal  with  an  output  of  240  tons 

PeThe“motor  is  of  800  bhp  normal  capacity,  with  ^a” 
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ffirpct  tn  thp  wiD  din  e-drum,  which  ib  14  ft.  in  aiamete  y 
wirtth  The  brakes  on  the  drum  are  operated  by  means  of  com- 

UThf  Mtacn-rope  i.  Bat,  8J  in.  to kwidV“d oT^VtoSgto 
tons,  which  is  1J  tons  heavier  than  the  winding-rope.  The  engine 

draws  coals  from  the  Bensham  Seam  leve  . , v d k 

The  cages  in  use  have  four  decks,  and  carry  two  tubs  on  each  aeca. 

The  total  weight  on  the  loaded  rope  at 

tnha  orl 1 &<*  is  142  tons : the  net  weight  of  the  coal  raiseu 
KdTfeift*  ^ time  occnpied  per  wind  i.  48  .ecc.d., 

%Sto:S81nPgto.Cpin..d  undergronnd,  and  nre  electricaliy 

^Thereaie  two  principal  haulage-engines,  one  in  the  Bensham  and 
one  in  the  Hutton  Seam,  which  are  worked  on  the  mam-and-tail 
system.  Each  is  driven  by  a 250- 600-H  F. . motor ^ 
2,600  volts  at  230  revolntions  per  minute  ™ V 35f“8  * jgj 
engines  are  each  6 ft.  in  diameter,  and  are  geared  at  4}  to  1.  ihe 
speed  of  the  set  is  about  10  miles  per  hour. 

The  sidings  for  these  haulages  are 
shafts,  and  two  small  haulage  gears  are  used  to  bring  the  coals  from 

them  to  the  onsetting  station. 


Scale,  1 mile  to  2 in. 

Fig.  2.— Plan  showing  Engine-planes,  &c.,  in  Bensham 
Seam,  Harton  Colliery. 

caDacitv  of  1,000  gallons  per  minute,  against  a head  of  1,380  ft. 

gallons  per  minute  against  a vertical  head  of  1,300  tt. 

g The  headgears  and  pulley  frames  are  constructed  of  steel,  being 

ot^tb*  Irrftoifmgirdur  pattern,  and  tbey  bave 

The  pulleys  are  made  of  cast-iron,  and  are  16  ft.  in  aiameier, 

pulley  centres  being  102  ft.  from  the  surface. 

P OreeDeTs  and  gravitation  roads  are  employed  on  the  surface  t 

Biliary  SttS  M “«•  *£  to  t ^ 
6°T^e1lamp  room  is  of  a suitable  capacity  for  cleaning,  examining 

plant  as  UBed  at  the  Harton  Sinking  . 

Weight  of  kibble  and  stones 3 tons. 

Weight  of  rope  (1,300ft-)  ...  •••  per  minute. 

Maximum  speed  of  rope  > r 

The  drum  is  6 ft.  in  diameter  over  the  barrel,  6i  ft.  wide,  and  runs 
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The  brakes  are  of  the  post  type,  and  are  operated  by  compressed 
air  at  a pressure  of  50  to  60  lb.  They  are  applied  by  the  driver 
by  means  of  a lever,  act  automatically  in  case  of  failure  of  Bupply, 
and  can  also  be  operated  by  means  of  a foot  lever  by  the  driver/’ 
The  drum  is  geared  at  74  to  1 ; the  gearing  is  steel  and  the  teeth 
are  machine  cut  and  double  helical  in  shape.  The  pinion  wheel 
has  18  teeth  of  2 in.  pitch,  and  a 12-in.  face ; the  spur-wheel  has 
134  teeth. 

The  motor  is  wound  for  2,600  volts,  at  40  cycles,  and  390  e.p  m ; 
it  develops  240  b h.p.  normally  and  450  b.h.p.  in  starting.  The 
gear  and  motor  are  mounted  on  the  same  bedplate.  The  controller 
is  of  the  liquid  type,  with  circulating  pump  and  electrically  con- 
trolled reversing  switch. 

The  total  h.p.  of  the  motors  installed  is  1,645,  exclusive  of  the 
winding  engine,  which  is  of  800  b.h.p.,  but  capable  of  exerting 
1,700  b.h  p.  6 

The  colliery  is  at  present  ventilated  by  means  of  a Capell  fan 
11  ft.  in  diameter  by  7 ft.  in  width  (elected  at  St.  Hilda  colliery), 
which  is  direct  driven  by  means  of  a 300-h.p.  Siemens-Schuckert 
motor,  wound  for  5,500  volts  at  260  b.p  m.  With  the  fan  running 
at  that  speed,  210,760  cb.  ft.  of  air  per  minute  are  produced  at  a 
water-gauge  of  5 in.  A motor  of  the  same  make  is  installed  on 
the  other  side  of  the  fan  shaft  as  a stand-by  in  case  of  breakdown, 
this  motor  being  rated  at  400  h.p.  and  running  at  295  e p.m  • at 
this  speed  the  fan  will  give  250,000  cb.  ft.  of  air  at  a water-gauge 
of  6J  in.  6 B 

An  additional  ventilating  plant  is  also  provided,  consisting  of  a 
Walker  indestructible  fan,  26  ft.  in  diameter  by  8 ft.  in  width, 
which  is  driven  by  compound  horizontal  engines. 

The  total  horse-power  installed  at  all  the  collieries  of  the 
Harton  Coal  Co.  is  as  follows : — 


Boldon  colliery... 
Harton  colliery... 
St.  Hilda  colliery 
Whitburn  colliery 


1,892  h p. 
2,445  h.p. 
1 820  h.p. 
2,413  h p. 


Total  8,570  h.p. 

The  proceedings  terminated  on  Friday,  the  17th  inst.,  by 
a visit  to  Newbiggin  Sinking,  another  party  visiting  the 
Romano-British  site  of  Corstopitum  at  Corbridge  in  the 
county  of  Northumberland. 


Hydro-Flectric  Power  in  Canada. 

By  Cecil  B.  Smith,  M.Am.Soc.C.E. 

(Abstract  of  paper  read  before  the  American  Society  of  Civil 
Engineers,  September  1st,  1909.) 


(Continued  from  page  455.) 

The  Winnipeg  Street  Railway  Co.  and  its  allied  companies  have 
in  operation  a hydro-electric  station  on  the  Lee  Channel  of  the 
Winnipeg  River,  and  a transmission  line  67  miles  long  supplying 
power  to  a terminal  Btation  in  the  city. 

This  generating  station  was  selected  apparently  without  proper 
investigation  and  without  an  eye  to  the  future,  and  the  company 
is  already  expending  large  additional  sums  on  the  tail-race  channel 
in  order  to  ensure  sufficient  hydraulic  head  and  flow  of  water  at 
low  water  to  operate  the  machinery  now  installed,  which  makes  a 
completed  scheme  incapable  of  further  expansion  and  consisting  of 
nine  units  having  a combined  rated  capacity  of  14,000  kw. 

The  generating  station  haB  an  open  forebay,  steel-flume  wheel- 
pits,  and  five  2,000-kw.  and  four  1,000- kw.  units,  each  operated 
by  two  twin  horizontal  turbines  ; the  generators  are  for  three-phase 
60-cycle,  2,300-volt  current. 

The  transformation  is  50,000  volts,  and  the  transformers  are 
oil-insulated,  water-cooled,  of  1,800-kw.  and  830-kw.  capacity  per 
phase,  each  being  in  a separate  compartment.  The  total  transformer 
capacity  at  the  generating  station  is  19,500  kw.  The  transmission 
system  is  on  double-circuit  steel  towers,  spaced  500  ft.  apart,  with 
protruding  pieces  of  angle-iron  on  each  upper  comer  of  each  tower, 
which  act  as  lightning  arresters.  It  is  understood  that  this  pro- 
tection iB  very  satisfactory,  there  having  been  only  one  shut-down 
during  the  first  year’s  service  (which  commenced  in  1906).  The 
capacity  of  the  terminal  Btation  in  Winnipeg  is  equal  to  that  of 
the  transforming  station  at  the  generating  works. 

The  utilities  served  consist  of  the  city  and  suburban  street 
railways,  the  city  house-lighting,  and  current  for  the  present 
municipally-operated  street  lighting.  In  addition  to  this,  there  is 
a small  distribution  of  power  for  miscellaneous  purposes,  and 
two  large  blocks  of  power  for  flour  milling.  The  capacity  of  the 
generating  station  is  already  fully  taxed  during  the  low-water 
winter  season,  and  no  effort  is  made  to  encourage  large  UBers  of 
power  by  offering  attractive  rates.  This  p >wer  station  cannot  be 
looked  upon  as  a serious  competitor  to  the  municipal  power  station 
now  being  built. 

I he  three  tributaries  of  the  Nelson  River,  which  have  just  been 
discussed  hydraulically,  converge  in  Lako  Winnipeg  and  there  form 
an  enormous  reservoir  of  9.3C0  sq.  miles  at  an  elevation  of  710  ft 

above  the  Hudson  Sea. 

hen  it  is  considered  that  the  drainage  area  feeding  the  outlet 
of  Lake  Winnipeg  into  the  Ne  son  River  proper  is  nearly  350,000 
sq.  miles,  and  that  the  water  supply  comes  from  three  different  and 
dissimilar  climatic  and  topographical  river  basins,  one  can  appro 


ciate  what  a large  minimum  flow  there  is  ; and  as  the  route  of  the 
river  to  the  Hudson  Sea  is  rock-ribbed,  in  cascades,  pools  and 
waterfalls,  all  that  need  be  said  here  is  that,  should  electro-chemical 
or  other  demands  require  very  extensive  water-powers,  where 
relation  to  habitation  is  immaterial,  these,  to  the  extent  of  at  least 
4 500,000  h p , can  be  readily  secured  on  the  Nelson  River  between 
Hake  Winnipeg  and  the  Hudson  Sea. 

Of  the  many  other  extensive  rivers  flowing  into  the  Hudson  Sea 
and  James  Bay,  there  is  very  little  accurate  information.  It  can 
be  appreciated,  however,  from  the  physical  conformation,  that 
many  enormous  water-powers  exist,  because  the  table- land  sources 
of  the  rivers  abound  in  lakes  at  an  elevation  of  from  600  to  1,500  ft. 
above  the  sea,  with  a good  rainfall.  The  first  development  will 
probably  be  at  Iroquois  Palls,  on  the  Abitibi  River. 

The  St.  Lawrence  River  drainage  basin  is  the  chief  seat  of  popu- 
lation in  Canada,  and  naturally  the  hydro-electric  developments  of 
this  region  are  most  extensive. 

The  total  drainage  area  is  565,000  sq.  miles,  but  of  this  about 
90,000  sq.  miles  comprise  the  water  surface  of  the  Great  Lukes, 
which  form  enormous  compensating  reservoirs,  their  regulation  and 
control,  international  in  character,  presenting  a very  delicate 
physical  and  political  question,  additionally  complicated  by  the 
rights  and  needs  of  navigation. 

The  first  water-power  location  on  the  main  river  is  at  Sault 
Ste.  Marie,  where  Lake  Superior,  with  31,000  sq.  miles  of  water 
surface,  empties  into  Lake  Huron,  falling  approximately  18  ft , 
and  discharging  about  60,000  cb.  ft.  per  sec.  at  low  water,  thereby 
affording  opportunity  for  about  90,000  b.h.p.  The  Lake  Superior 
Power  Co.,  with  allied  companies,  disposes  of  6,500  h.p.  on 
the  Canadian  side  of  the  river  (out  of  a designed  total  of  20,000 
h.p.)  to  rail  mills,  pulp  mills  and  for  industrial  and  municipal 
purposes  in  the  Canadian  city.  On  the  United  States  side  of  the 
river  the  same  company  constructed  a canal  and  power  house, 
designed  to  obtain  45,000  h p.,  but  machinery  for  only  one-half  of 
this  has  besn  installed.  A third  company,  on  the  U.S.  side,  has  a 
small  hydro-electric  development,  but  it  is  probable  that  no  lurther 
concessions  will  be  granted  there,  so  that  the  needs  of  navigation 
may  be  fully  conserved.  Although  these  canals  and  locks  serve  an 
enormous  commerce,  their  existence  has  been  cf  little  local  value, 
for  the  life  of  the  two  adjacent  cities  of  Sault  Ste.  Marie 
depends  chiefly  on  hydro-electric  power,  and  the  two  Governments 
interested  will  be  well  advised  to  use  every  effort  to  facilitate  the 
power  use  of  all  the  water  passing  from  Lake  Superior  which  is  not 
required  for  locking  purposes. 

Continuing  seaward  from  Sault  Ste.  Marie,  the  next  location 
which  affords  hydraulic  opportunity  is  spoken  of  familial lv  as 
Niagara  Falls. 

Lake  Erie  flows  into  Lake  Ontario  by  a river  route  which,  from 
Chippewa  to  Queenston,  is  a series  of  rapids  and  a cataract;  but 
the  cataract  of  Niagara  Falls  is  barely  one-half  of  the  total  dif- 
ference in  elevation,  which  is  327  ft.,  and  that  the  first  great  hydro- 
electric developments  have  been  made  there  with  effective  heads  of 
from  136  ft.  to  175  ft.  can  only  be  looked  upon,  in  the  future,  as  an 
economic  blunder,  because  there  are  potential  developments  which 
can  be  made  at  several  locations  in  the  United  States  and  Canada 
using  a net  head  as  great  as  300  ft.,  which,  for  as  large  an  installa- 
tion as  200,000  h.p.  or  greater,  would  not  be  as  expensive  as  those 
now  constructed. 

This  question  of  utilising  the  hydraulic  power  of  the  Niagara 
escarpment  is,  in  reality,  a world  problem,  not  a local  one,  because 
there  is  there  latent  5,000,000  continuous  electrical  h.p.,  con- 
sidering only  the  low-water  flow  of  180,000  cb.  ft.  per  sec.  at  an 
effective  head  of  300  ft.,  and,  estimating  even  so  little  as  21  lb.  of 
coal  per  h p.-hour,  this  would  be  equivalent  to  a saving  of  55,U00.000 
tons  cf  coal  per  year,  should  this  great  force  of  Nature  ever 
become  so  fully  utilised  ; and  why  should  it  not  be  used  in  increasing 
amount  as  required  ? There  will  still  be  available  for  scenic  pur- 
poses all  the  surplus  water,  which  will  still  pass  over  the  falls,  even 
after  the  minimum  has  all  been  used  for  power  purposes.  This 
location  is  unique,  as  it  is  on  one  of  the  greatest  highways  of  com- 
merce in  the  world,  both  water-borne  and  by  rail,  and  it  is  in  the 
midst  of  a fertile  and  populous  region,  which,  for  150  miles  in  all 
directions,  is  becoming  more  thickly  populated  year  by  year.  The 
steady  growth  in  the  electric  load  carried  by  the  present  stations 
leads  to  the  inevitable  conclusion  that  we  are  only  in  the  infancy 
of  the  utilisation  of  this  great  gift  of  the  Creator. 

There  are  six  large  generating  stations,  two  on  the  United  State* 
side  and  four  on  the  Canadian  side  of  the  river,  engaged  in  produc- 
ing electrical  energy  for  commercial  purposes,  and  numerous  small 
stations. 

On  the  United  States  side  the  Niagara  Falls  Hydraulic  Power 
and  Manufacturing  Co.,  the  first  in  the  field,  has  77,500  e.h.p. 
installed,  and  building  construction  is  under  way  for  an  additional 
equipment  having  a capacity  of  70,000  e.h.p.  In  addition  to  this, 
water  is  supplied  to  various  industries  developing  8,000  h.p.  of 
direct  hydraulic  power  for  pulp,  paper,  flour,  and  other  mills. 
The  power  from  these  works  is  used  chiefly  for  the  manufacture  of 
aluminium  by  the  PittBburg  Reduction  Co.  It  is  understood  that 
this  company  contracts  for  nearly  60,000  h.p.  The  water  is  used 
under  a total  head  of  210  it.  and  a net  head  of  about  200  ft.,  and 
is  led  down  the  side  of  the  cliff  in  steel  penstocks  to  the  power 
stations  at  the  lower  river  level,  where  is  installed  a heterogeneous 
collection  of  direct-current  and  alternating-current  generating 
units  of  various  sizes  from  150  to  1,000  kw.  in  the  older  station 
and  from  3,500  to  6,500  kw.  in  the  newer  station.  The  business  of 
this  station  is  entirely  local. 

The  Niagara  Falls  Power  Co.  has  two  generating  stations,  operated 
under  an  average  effective  head  of  140  ft.  These  stations,  heralded 
at  the  time  as  pioneers,  have  long  since  been  eclipsed  by  the 
stations  on  the  Canadian  side  of  the  river,  and  also  suffer  from 
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certain  engineering  defects  which,  no  doubt,  were  unforeseen  at 
tie  time  of  construction  and  have  since  been  cumulative. 

The  ice  difficulties,  after  years  of  strenuous  effort,  have  been 
largely  overcome  by  improvements  in  the  intake  works  and  by  the 
addition  of  an  ice  shoot  to  the  tail-race  tunnel,  but  the  fiist  station, 
having  a capacity  of  50,000  h.p.,  has  unprotected  ice  racks,  and  is 
euuipped  with  free,  outward  discharge,  d-n^le  luaner,  vertical 
turbines.  The  ten  generators  are  each  5,000  h.p.,  two-phase, 
2 200- volt,  with  revolving  armatures.  The  second  station,  having 
a' capacity  of  60,000  h.p.,  has  additional  submerged-arch  entrances 
and  an  enclosed  forebay  for  further  protection  from  ice  The 
turbines  are  of  the  single-runner  vertical  type,  with  d raug ht- tubes , 
the  11  generators  are  each  of  5,500  h.p.,  three-phase,  2,200-volt,  a 
are  partly  of  revolving-field  and  partly  of  revolving-armature 
tvoes.  The  tail-race  tunnels  are  led  from  the  power  stations  by 
very  sharp  curves  to  a junction,  and  this,  together  with  the 
back  piling  in  power  house  No.  1,  due  to  the  use  of  tree-discharge 
wheels  makes  it  impracticable  to  run  both  stations  to  full  capacity. 
It  is  understood  that  1 3,000  h.p.  is  about  all  that  is  generated, 
although  the  market  in  Buffalo  is  being  largely  abandoned  to  the 
Canadian  Niagara  Power  Co.,  its  station  being  several  miles  nearer 
and  belonging  virtually  to  the  same  financial  interests. 

The  power  from  these  stations  is  now  distributed  in  large  blocks, 
chiefly  to  local  electro-chemical  consumers,  and  tie  policy  of  the 
company  in  creating  a manufacturing  district,  with  railway 
switching  facilities,  building  sites,  &c.,  and  giving  long-term  power 
contracts,  with  guarantees  ot  continuity,  under  penalty,  has  created 
a large  and  stable  industrial  centre  consuming  more  than  60,000  h.p. 
continuously  from  those  two  stations.  The  power  is  transmitted  to 
Buffalo,  Tonawanda,  &c.,as  22,000-volt, three-phase,  25-cycle  cu-  rent. 
The  pole  lines  are  of  ordinary  wooden  type  and  carry  four  three- 
phase  circuits,  two  ou  each  line,  some  circuits  being  of  copper  and 
kune  of  aluminium.  Until  the  load  was  transferred  to  the  Canadian 


Catharines,  Dundas,  &c.,  with  a total  of  132  miles  of  transmission 

This  company,  owing  to  its  favourable  investment  and  strongly 
entrenched  position,  is  able  to  distribute  with  profit  at  low  rates 
for  power,  and  has  thuB  built  up  a large  business  very  rapidly.  It 
is  understood  that  the  peak  load  in  Hamilton  alone,  which  is  a city 
of  only  60,000,  is  considerably  more  than  20,000  B.H  P.,  which 
includes  current  for  operating  street  and  interurban  railways,  owned 
by  this  company,  and  also  cotton  mills,  knitting  mills,  Hour  mills, 
rolling  mills,  and  machine  shops;  in  fact,  every  phase  of  a busy 
manufacturing  city  is  provided  for. 

This  company  also  owns  small  hydro-electric  generating  stations 
at  St.  Catharines  and  Brantford,  and  may  be  said  to  control,  almost 
exclusively,  the  business  of  supplying  electricity  in  the  Niagara 
District  west  of  Niagara  Falls  and  Thorold. 

The  generating  station  of  the  Canadian  Niagara  Power  Co.  was 
constructed  between  1901  and  1905.  This  company  is  practically 
identical  with  the  Niagara  Falls  Power  Co.,  and  although  it  distri- 
butes some  2.000  to  3,000  h.p.  locally  to  various  industries  in  Niagara 

Falls  Out.,  it  has  not  entered  the  long-distance  transmission  held. 
The  generating  station  is  of  the  wheel-pit  type,  with  a tail-race 
tunnel  2,200-  ft.  long,  and  operates  under  an  effective  head  of  only 
140  ft.  The  water  is  taken  from  the  rapids  immediately  above  tue 
cataract,  and  although  protecting  works,  submerge d-arch  entrances, 
enclosed  forebay  room,  and  sluiceways  have  been  constructed  to 
meet  the  difficult  ice  conditions,  they  are  only  moderately  satisfac- 
tory, and  a continuous  winter  service  is  maintained  only  by 
strenuous  efforts  and  with  considerable  difficulty.  ... 

The  generating  works  are  complete  for  11  units,  each  having  a 
nominal  ratiDg  of  10,000  E.H.P.,  and  five  of  these  are  now  installed. 
The  turbines,  of  Swiss  design,  are  of  the  vertical  type,  with  draught- 
tubes  and  double  lunners,  and  the  generators  are  12,000  vo  t 
three-phase,  25  cycle  machines. 


station,  all  the  varied  electrical  utilities  of  Buffalo,  to  the  extent 
of  about  40,000  h.p,  were  operated  from  these  United  States 
stations,  as  are  Btill  the  various  interurban  and  scenic  electric 
railways  converging  at  Niagara  Falls. 

On  the  Canadian  side  of  the  Niagara  River  four  large  generating 
stations  have  been  constructed  recently ; three  of  these  are  at 
Niagara  Falls,  and  the  fourth  is  at  a point  12  miles  westward. 

The  Dominion  Power  and  Transmission  Co.  (formerly  the 
Hamilton  Cataract  Power  Co.)  first  commenced  to  deliver  power 
to  Hamilton,  Out.,  in  1897,  from  a small  station  12  miles  westward 
of  Niagara  Falls  at  the  foot  of  the  Niagara  escarpment,  and 
drawing  its  water  supply  from  the  Welland  Canal  and  thus  from 
Lake  Erie. 

This  hydro-electric  development  utilises  a hydraulic,  head  of 
267  ft.,  and  iB  a very  economical  one,  as  excessive  expenditures  for 
head-works  were  not  required.  This  enterprise  has  a progressive 
management,  and  a growing  market  for  power  has  expanded  it. 
until,  at  the  present  time,  the  machinery  equipment,  including 
transformers,  has  a nominal  rating  of  38,400  h.p.  _ 

It  ia  an  interesting  feature  of  this  generating  station  that  the 
turbines  are  entirely  of  European  manufacture  and  design,  being 
supplied  by  Italian  and  German  makers,  as  the  earlier  experiences 
with  manufacturers  in  the  United  States  were  not  satisfactory. 

The  electric  current  is  generated  at  2,400  volts,  66?,  cycles,  and  is 
transmitted  to  the  surrounding  towns  and  cities  at  various  voltages. 
The  chief  market  is  in  Hamilton,  32  miles  westward,  to  which  Ihree 
pole-line,  three-phase  circuits,  two  of  copper  and  one  of  aluminium, 
carry  power  at  40,0C0  volts.  In  addition  to  this  the  . company 
serves  a network  of  street  and  interurban  railways  which  it  owns  or 
controls,  and  supplies  power  and  light  in  Brantford,  Welland,  St. 


TbiB  station  iB  inter-connected  with  those  of  the  Niagara  Falls 
Power  Co.  by  a large  number  of  11,000-volt  underground  cables 
Ihus  warranting  great  certainty  of  service;  but  the  ch*®f 
for  power  is  in  Buffalo.  The  company  has  a J Se- 

ed joining  the  generating  station,  with  an  equipment  of  15 ' Single 
phase,  1,250- kw.  transformers,  all  mounted  in  oneroom  a g 
these  are  arranged  so  as  to  be  operated  ifdesired  at  various 
voltages  up  to  60,000,  the  pressure  used  at  present  is  2?-000- 
Thf  transmission  system  consists  of  steel  poles. 
phase  circuits  of  aluminium  cable  mounted  on  eeilnlose  msulators, 
and  a third  circuit  is  now  being  built.  The  capacity  is  12,.  0 • • 

per  circuit  at  22,000  volts.  At  Fort  Erie  this  transmission  syste 
has  two  spans  of  1,600  and  2,200  ft.,  respectively,  Bnspended  130  ft 
above  the  water  of  the  Niagara  River  and  it  is  understood  that 
considerable  difficulty  was  experienced  in  cable  breakage  until 
elastic  counterweighed  BUBpensiona  were  made  at  the  end  towe 
with  suspended  insulation  at  the  centre  tower. 

(To  It  concluded.') 


Water-nower  in  Hungary.  — The  formation  is 

announced  at  Fin  me  of  the  Adriatic  Electricity  Co.,  with  a pro- 
visional share  capital  of  £166,000,  for  the  purpose  of  utilising  the 
water-power  of  the  Gaeska  River,  near  Oltosae.  It  is  intended 
shortly  to  increase  the  capital  to  £416,090,  whilst  ^^^“under- 
erouo  has  taken  over  bonds  representing  £832,000.  Ibe  under 
taking  is  to  be  carried  out  under  the  auspices  of  French  engineers. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


NEW  UNITED  STATES  TARIFF.— Below  we  publish  an  extract 
from  the  new  United  States  tariff  which  came  into  force  on 
August  6th,  1909,  showing  the  rates  of  duty  now  levied  on 
certain  goods  in  which  electrical  firms  in  this  country  may 
be  interested,  together  with  the  rates  which  were  formerly 
levied  under  the  old  tariff.  One  of  the  most  interesting 
facts  in  connection  with  this  new  tariff  is  that,  although  the 
rates  of  duty  on  electrical  and  other  machinery  remain 
unchanged  at  the  rate  of  45  per  cent,  ad  valorem,  and  the 
rates  on  glassware,  earthenware,  &c.,  are  similarly  unchanged, 
reductions  have  been  made  in  the  various  rates  on  iron 
and  steel  goods  almost  without  exception.  This  fact  is 
made  all  the  more  interesting  Bince  the  United  States  is 
supposed  to  be  essentially  a Protectionist  country  and  to 
have  prospered  under  its  protection  system.  As  regards  the 
remainder  of  the  tariff,  it  may  be  stated  generally  that  where 
any  alterations  have  been  made  they  have  been  in  the  shape 
of  reductions  in  the  previous  rates. 


Mica,  rough,  unmanufactured 
only  trimmed 


OW  Tariff. 


(For  altered 
V classification-/ 
see  below.) 


6 c.  per  lb.  & 

20  % ad  val. 

Mica  cut  or  trimmed,  mica  plates 
or  built-up  mica,  and  all  manu- 
factures of  mica  or  of  which 
mica  is  the  component  material 

of  chief  value 12  c.  per  lb.  & 

20  % ad  val. 

Common  yellow,  brown  or  grey 
earthenware,  plain,  embossed 
or  salt-glazed,  common  stone- 
ware and  earthenware  or  stone- 
ware crucibles,  all  the  fore- 
going not  decorated  in  any 
manner  ... 

Yellow  earthenware,  plain  or  em-' 
bossed,  coated  with  white  or 
transparent  vitreous  glaze,  but 
not  otherwise  ornamented  or 
decorated,  and  Rockingham 
earthenware 

China,  porcelain,  Parian,  bisque, 
earthen,  stone  and  crockery 
ware,  painted,  coloured.  &c.  .... 

Ditto,  not  painted  or  decorated  ... 

Common  jellow,  brown  or  grey 
earthenware,  plain,  embossed 
or  salt-glazed  common  stone- 
ware and  crucibles,  all  the 
foregoing  not  decorated  in  any 
manner 

Rockingham  earthenware  not 
decorated  

China,  porcelain,  Parian,  bisque, 
earthen,  stone  and  crockery 
ware : 

Painted,  tinted,  stained, 
enamelled,  printed,  gilded  or 
otherwise  decorated  or  orna- 
mented in  any  manner 
If  plain  white  or  without  super- 
added  ornamentation  of  any 
kind  

All  other  china,  porcelain,  Parian, 
bisque,  earthen,  stone  and 
crockery  ware  not  specially 
provided  for  in  this  Act : 

If  painted,  tinted,  stained, 
enamelled,  printed,  gilded  or 
otherwise  decorated  or  orna- 
mented in  any  manner 
If  not  ornamented  or  decorated  55  % ad  val. 

Articles  and  wares  composed  wholly 
or  in  chief  value  of  earthy  or 
or  mineral  substances,  not 
specially  provided  for  in  this 
section,  whether  susceptible  of 
decoration  or  not : 

If  not  decorated  in  any  manner  35  % ad  val. 
If  decorated  45  % ad  val. 

Carbon,  not  specially  provided  for 

in  this  section  ...  ...  ...  — 

Electrodes,  brushes,  plates  and 
disks,  all  the  foregoing  com- 
posed wholly  or  in  chief  value 
of  carbon  — 

Carbons  for  electric  lighting,  wholly 
or  partly  finished : 

Made  entirely  from  petroleum 

...  -I 

If  composed  chiefly  of  lampblack  > 
or  retort  carbon  ...  ...  J 


New  Tariff. 

5 c.’per  lb.  & 
20  % ad  val. 


10  c.  per  lb.  & 
20  % ad  val. 


25  % ad  val. 


40  % ad  val. 


60  % ad  val. 
65  % ad  val. 


25  % ad  val. 
40  % ad  val. 


60  % ad  val. 


55  % ad  val. 


60  % ad  val. 


§0'90  per 
hundred. 


35  % ad  val. 
45  % ad  val. 

20  % ad  val. 


30  % ad  val. 


100  ft.  ifO'35 
„ SO-66 


( To  be  contimud.) 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  lor  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


20,340.  “ Electrical  divining  rod.”  A.  Watson.  September  6th. 

20,342.  “ Means  by  which  the  swaying  and  spinning  of  electric  shades  are 
prevented.”  G.  Clarke,  tieptember  6th. 

20,378.  “Improvements  in  controller-operating  handles  for  electric  oars." 
E.  K.  Hoemann.  (Date  applied  for  under  Sec.  91  of  the  Aot,  April  8th,  1909, 
being  date  of  application  in  United  States.)  September  6th.  (Complete.) 

20,408.  “ Improvements  in  electro  thermal  garments  for  therapeutic  pur- 
poses.” B.  R.  Charles.  September  6th. 

20,413.  “ Improvements  in  controlling  devices  for  magnetic  olutohes.”  D. 
Dusseris.  September  7th.  (Complete.) 

20,435.  “ High-voltage  ceiling  rose  with  a detachable  plug  connection  inde- 
pendent of  the  cover  and  base.”  A.  H.  Shaw.  September  7th. 

20,474.  “ Improvements  in  and  relating  to  electric  motors.”  A.  Lehmann, 
September  7th. 

26,496.  “Improvements  in  electric  clocks  and  like  mechanism.”  G.  B, 
Bowell.  September  7th. 

20,499.  “ Improvements  in  electrical  switches.”  H.W.  Cox.  September 

7 th. 

20,584.  “ Improvements  in  and  relating  to  dynamo-electrio  machines.” 

British  Thomson-Houston  Co.,  Ltd.  (J.  E.  Noeggevath,  United  States.) 
September  8th. 

20,587.  "Improvements  relating  to  systems  of  marine  propulsion,"  A.  G. 
Livebay.  September  8th. 

20,696.  “ Improvements  in  or  connected  with  electrio  switches."  H.  R, 
Slack.  September  8th. 

20,656.  " Improvements  in  current  distributois  for  the  ignition  devices  of 

internal-combustion  engines.”  Firm  of  R.  Bosch.  (Date  applied  for  under 
Sec.  91  of  the  Act,  April  7th,  1909,  being  date  of  application  in  Germany.) 
September  9th.  (Complete.) 

20,666.  “ Improvements  in  shade  holders  and  the  like  for  incandescent  electric 
lights."  C.  Arnold.  September  10th. 

20  706.  “ Improvements  in  and  relating  to  electric  belts.”  Kuster  & Co., 
G.m.b.H,,  and  F.  Metzger.  September  10th. 

20.743.  “ Improvements  relating  to  the  control  of  alternating-current  electric 
motors.”  M.  Milch.  September  10th. 

20.744.  ” Improvements  in  and  relating  to  dynamo-electrio  machines.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.] 
September  10  th. 

20.785.  “ Improvements  connected  with  dynamo-electric  machines  and 
internal  combustion  or  other  engines.”  C.  B.  Walker.  September  11th. 

20.786.  “ Method  of  and  means  for  making  and  breaking  electrical  circuits 
or  contaots.”  C.  B.  Walker.  September  11th. 

20,810.  “ Electrio  oomb-bell  apparatus.”  G.  C.  Holyoake.  September  11th. 

20,815.  “ Improvements  in  and  relating  to  electricity  meters.”  Siemens 
Bros.  Dynamo  Works,  Ltd.,  and  F.  Lydall.  September  11th. 

20,827.  “ Improvements  in  and  relating  to  dynamo-electric  machinery  for 
Btarting  purposes.”  Akt.-Ges.  Brown,  Boveri  et  Cie.  (Date  applied  for 
under  Sec.  91  of  the  Act,  January  22nd,  1909,  being  date  of  application  in 
Germany.)  September  11th.  (Complete.) 

20,830.  “System  of  oentral  station  control  of  the  constants  of  meters  on 
electric  supply  circuits.”  J.  Zeitlin.  September  11th. 

20,832.  “ Carbons  for  electrio  arc  lamps.”  K.  Weinert.  September  11th. 

(Complete.)  ' 

20.839.  “Automatic  selective  switching  apparatus  suitable  for  use  in  tele- 
phone exchanges.”  F.  R.  McBerty.  (Date  applied  for  under  Sec.  91  of  the 
Act,  August  27th,  1909,  being  date  of  application  in  Austria.)  September  11th. 
(Complete.) 

20.840.  “Automatic  sequence  switching  device  and  its  control-”  J.  E. 
Kingsbury.  (Western  Electric  Co.,  United  States.)  September  11th.  (Con- 
plete.) 

20.841.  " Selector  switch  suitable  for  the  automatic  and  selective  switching  of 
telephone  lines.”  J.  E.  Kingsbury.  (Western  Electiic  Co.,  United  States ) 
September  11th.  (Complete.) 

20.842.  “ Automatic  selective  switching  apparatus  suitable  for  use  in  tele- 
phone systems.”  J.  E.  Kingsbury,  ,(Western  Electric  Co.,  United  States.) 
September  11th.  (Complete.) 

20.843.  “Improvements  in  and  relating  to  the  regulation  of  electiical  dis- 
tribution systems."  British  Thomson-Houston  Co,,  Ltd.  (General  Electric 
Co.,  United  States.) 

20,845.  “ Improvements  in  or  relating  to  electro-magnetio  friction  brakes." 
Dick,  Kerr  & Co.,  Ltd.  (R.  Braun.  Germany.)  September  lltli.  (Complete,) 


* PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  822,  High  Holborn,  W.C.,  and  at  Liver* 
pool  and  Bradford  ; price,  poBt  free,  9d.  (in  stamps). 


1908. 

Controller  Mechanism  for  Electrically-operated  Cranes,  Lifts  and  the 
like.  Allgemeine  Electricitiits  Ges.  17,586.  August  20th.  (Date  applied 
for  under  International  Convention,  August  21st,  1917.) 

Electric  Signalling  Systems.  H.  C.  Wilson  and  C.  R.  B.  Claflin.  17,858. 
August  25th.  (Date  applied  for  under  International  Convention,  August  27tn, 
1907.) 

Dynamo-Electric  Machines.  British  Thomson-Houston  Co.  (General  Electric 
Co.)  18,058.  August  27th. 

Electric  Induction  Furnaces.  Fochling’sche  Eisen-und  Stahlwerko  Ges.  and 
Rodenhausor.  18,518.  September  Hid.  (Date  applied  for  under  Inter- 
national Convention,  February  26th,  1908.) 

Electric  Cranes.  J.  Marshall,  J.  Fleming  and  R.  S.  Anderson.  21,811. 

October  9th.  (Cognate  application,  25,686/08.) 

Anti  Virration  Device  for  Electric  Light  Pendants  and  the  like.  A. 
Newall.  22,008.  October  17th.' 

Electrical  Switches.  F.  B.  Lodge  and  A.  M.  Lodge.  28,423.  November  8rd. 
Apparatus  for  Enumerating  Telephone  Calls.  G.  M.  Benington.  23,628. 
November  6th. 

Electro-Galvanising  Apparatus  specially  applicable  for  Galvanising  Rods, 
Turks  or  the  like.  G.  A.  Beckett.  24,467.  November  14th. 

TuoLLFiY  Head  for  Electric  Cars.  C.  S.  Bayley,  26,768.  November  18th. 
Drtaoharlk  Terminal  for  High  and  Low-Tension  Electric  Wires  on  Motob 
Vehicles.  L.  Kirby.  26,420  November  7th. 
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We  are  all  anxious  to  know  the  other  man’s  impressions 
regarding  the  industrial  outlook.  The  holiday  season  in 
England  is  over,  and  we  have  all  got  our  heads  into  busi- 
ness again  ready  to  take  full  advantage  of  every  opportunity 
that  the  trade  season  shall  present. 

That  electrical  men  of  all  departments  have  returned  from 
their  perambulations  withr  a keen  interest  in  subjects  relating 
to  their  profession  and  industry,  is  evidenced  from  the  large 
space  that  we  are  called  upon  to  devote  to  “ Corres- 
pondence ” in  this  issue.  We  welcome  few  things  more 
heartily  than  we  do  this  willingness  on  the  part  of  elec- 
trical engineers  to  enter  spontaneously  into  the  considera- 
tion of  the  matters,  both  technical  and  trade,  that  we  select 
for  their  interest  and  edification.  Nothing  but  good  can  come 
to  an  industry  whose  representatives  take  a live  writing  interest 
in  its  various  concerns.  Sometimes  we  hear  of  this  or  that 
well-known  man  who  has  views  worth  consideration  on  a 
subject  of  the  hour,  but  he  “ never  writes  to  the  Press,”  and 
so,  excepting  that  his  opinions  sometimes  receive  attention 
over  a postprandial  cup  of  coffee,  he  is  hiding  his  light  under 
a bushel.  We  have  more  regard  for  the  position  of  the  man 
who  “cannot”  (or  thinks  he  cannot)  write,  but  who  is 
bubbling  over  with  ideas  that  he  would  impart  to  others 
were  he  possessed  of  the  telling  ability.  It  frequently 
happens  that  when  “ practical  ” (we  believe  that  is  the  right 
term)  men  of  this  latter  class  do  put  their  pens  to  paper 
editors  find  it  well  worth  while  to  dot  the  i s and  cross  the 
t’s  because  of  the  value  of  the  ideas  they  are  able  to  express 
as  the  result  of  their  practical  experience  in  intimate  touch 
with  machines  and  apparatus,  and  those  who  operate  them. 

Another  reader  who  is  more  reluctant  to  communicate 
his  views  than  we  could  wish  is  the  electrical  engineer  resi- 
dent in  the  Colonies  or  in  foreign  countries.  The  whole 
world  is  getting  nearer  together  every  year,  and  the  news 
from  Home  reaches  these  countries  more  quickly,  so  that 
there  is  really  no  reason  why  those  who  go  ont  from  the 
Mother  Country  to  posts  in’  foreign  parts  should  feel  that 
they  are  out  of  touch  with  things.  Often  and  often 
have  electrical  men  on  returning  from  the  Colonies  com- 
plained to  us  that  their  several  years’  residence  abroad  has 
put  them  out  of  tonch  with  the  men  at  home,  and  their 
systems  and  ways.  Sometimes  they  experience  consider- 
able difficulty  in  getting  back  into  the  running  again. 
We  put  it  to  them  that  by  engaging  in  interchange 
of  thought  in  our  pages  from  time  to  time,  about 
the  questions  of  the  moment,  they  will  b<s  more  likely 
to  know  and  be  known  when  they  return  Hjme— if  it  ever 
by  choice  or  perforce  be  their  lot  to  do  so.  There  are  some 
Colonial  electrical  engineers  who  would  be  practically  un- 
known or  forgotten  by  the  bulk  of  their  confreres  in  this 
country  but  for  the  medinm  of  the  Electrical  Review. 

Unfortunately,  there  is  a Btrange  inability — we  will  not 
say  unwillingness — on  the  part  of  some  of  our  friends  to  do, 
when  they  reach  their  destinations  abroad,  all  that  they 
kindly  promise  when  we  bid  them  farewell.  Me  wonder 
whether  these  gentle  hints  will  be  a reminder  to  some  old 
friend  who  has  developed  the  silent  habit  of  the  Colonial  ? 
We  voice  the  feeling  of  the  whdle  electrical  trade  in  welcoming 
all  the  news  that  is  of  any  value  regarding  the  electrical 
possibilities  of  the  world,  and  those  of  our  friends  who 
desire  to  assist  the  Biitish  electrical  manufacturer  to  maintain 
his  position  or  to  improve  it  abroad,  have  it  in  their  power 
to  show  a preference  by  throwing  off  their  silent  attitude,  and 
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in  place  thereof,  contributing  their  quota  to  this  compendium 
of  electrical  information,  whether  their  assistance  take  the 
form  of  criticism  administered  or  advice  given.  Pew 
matters  discussed  in  our  pages  are  of  such  ephemeral  interest 
that  the  foreign  reader  need  feel  that  his  views  are  not  worth 
sending  because  of  the  time  occupied  in  mailing.  We  want 
the  Electrical  Review  to  be  more  instrumental  than  ever 
before  in  maintaining  the  old  familiarity  between  the  Briton 
at  home  and  the  Briton  beyond  the  seas.  The  more  that 
intimate  relationship  becomes  weakened  the  worse  will  it  be  for 
our  chances  of  doing  increased  electrical  trade,  for  the  allure- 
ments of  other  countries  which  have  already  done  much  to  nurse 
the  British  Colonies  and  their  engineers,  are  not  imaginary. 

But  “ Correspondence  ” may  be  plentiful  without  being 
any  sort  of  an  indication  as  to  the  industrial  position.  More 
useful  evidence  in  that  connection  may  be  found  in  the 
opinions  expressed  by  those  who  are  travelling  about  in  the 
various  centres  of  industry  in  the  provinces.  These  are 
nothing  if  not  hopeful,  and  we  have  no  doubt  that  revival 
would  have  come  in  this  country  far  more  speedily  and  more 
markedly,  but  for  the  political  unsettlement  that  prevails, 
and  has  prevailed  for  some  months  past. 

We  observe  in  the  Times  “ Electrical  Notes  ” this  week, 
this  remark  : “ The  distinct  improvement  to  be  observed  in 
the  volume  of  electrical  manufacturing  business,  may  cause 
some  qualified  satisfaction  in  that  it  is  mainly  attributable 
to  fierce  competitive  effort  to  obtain  foreign  orders.”  “ The 
Home  Trade,”  the  writer  proceeds,  “ continues  to  be  almost 
hopelessly  dull.”  We  are  glad,  first,  that  the  writer  observes 
a distinct  improvement,  which  is  in  accord  with  the 
news  that  reaches  us,  but  while  we  are  regretful 

that  the  Home  Trade  is  not  yet  in  that 

much  improved  position  for  which  we  have  all  hoped  so 
long,  we  are  more  pleased  than  our  contemporary  appears  to 
be  that  foreign  orders  are  being  secured.  We  have  urged 
the  necessity  for  the  foreign  campaign  in  season  and  out  of 
season,  and  the  recent  articles  that  we  have  published  dis- 
cussing new  opportunities  under  “ Notes  on  Trade  Abroad  ” 
have,  we  are  glad  to  know  from  various  sources,  given  an 
added  stimulus  to  this  activity.  These  articles  have  been 
read  with  interest  by  the  right  men,  and  we  shall  continue 
their  publication  covering  other  fields  where  it  is  necessary 
for  the  manufacturers  of  this  country  to  make  bold  efforts. 

For  the  Home  Trade  we  shall  hope  for  a more  settled 
political  pcsition  before  long  whether  there  be  a General 
Election  or  not.  Governments  that  interfere  with  industry 
are  bound  to  prolong  nervousness  and  unsettlement.  Irre- 
spective of  what  the  actual  cause  may  be  that  shall  clear 
the  political  atmosphere,  we  feel  that  the  clearing  up  can 
only  be  followed  by  a state  of  things  which  shall  make  more 
financial  support  available  for  legitimate  enterprises  enabling 
the  already  commenced  industrial  revival  to  proceed  without 
hindrance.  But  the  political  position  is  far  from  being  the 
only  cause  of  the  present  lack  of  home  electrical  orders. 
Only  this  week  it  has  been  suggested  to  us  that  we  should 
take  a tour  of  certain  parts  of  this  country,  noting  the  bias 
of  some  engineers  for  plant  of  Continental  manufacture  in 
connection  with  the  installation  of  which  the  ordinary 
matter  of  price  does  not  enter.  We  are  confidently  assured 
that  this  prejudice,  coupled  with  a deficiency  in  the  matter 
of  salesmanship,  loses  far  more  business  for  us  than  do 
prices.  As  a matter  of  fact,  it  is  said  that  British  prices 
for  some  classes  of  work  are  so  undercut  that  the  foreigner 
would  not  attempt  to  go  below  them. 


WASTEFUL  DRIVERS. 

While  efforts  are  being  made  in  every  direction  to  reduce 
the  consumption  of  energy  per  car-mile  by  means  of  multi- 
farious meters,  hardly  enough  attention  is  paid  to  the  prime 
source  of  the  waste— the  motorman  himself.  More  frequent, 
or  more  widespread  appeals  to  his  commonsense,  an 
endeavour  to  ltcognise  and  to  encourage  a feeling  of  loyalty 
in  him,  might  help  the  meters  to  do  their  work  more  success- 
fully. TLe  inevitable  first  feeling  of  the  motorman  about 


meters  is  that  they  are  spies,  and,  worse  still,  spies  that 
cannot  be  circumvented.  Signals  may  do  very  well  to  give 
warning  of  the  whereabouts  of  a flesh  and  blood  inspector, 
but  the  sneaking  meter  is  there  all  the  time,  locked  up  in 
a cupboard,  but  all  eyes  and  ears  and  never  popping  down  a 
side  street  for  a meal  or  a smoke. 

Now  it  is  very  hard  to  believe — in  fact,  it  is  incredible — 
that  more  than  the  tiniest  percentage  of  any  body  of  motor- 
men  will  drive  badly  for  the  pure  mischief  of  the  thing.  If 
they  were  unreasoning  children,  they  might  be  imagined  to 
do  all  the  acts  which  waste  current  and  damage  the  car  for 
fun  or  from  malice  ; but  they  are  men  of  responsible  age, 
who  may  be  supposed  to  have  some  interest  in  their  vocation 
and  to  care  a little  for  the  affairs  of  their  employers.  It  is, 
not  difficult  to  give  any  body  of  respectable  men  that 
amount  of  credit,  and  it  is  both  easier  and  more  pleasant 
to  do  so  than  to  brand  the  whole  lot  as  a set  of  selfish 
scamps,  whose  anxiety  is  not  to  deserve  praise  but  to  escape 
punishment.  Half  the  trouble  in  the  world  is  caused  by 
under-rating  the  man  below  one,  and  a good  part  of  the 
balance  is  due  to  jealousy  of  the  man  above.  But  let  us 
start  by  understanding  the  man  below.  Let  us,  if  any- 
thing, rate  him  too  highly,  give  him  credit  for  virtues 
which  are  dormant  and  undeveloped,  make  him  above  all 
think  that  we  are  prepared  to  trust  him. 

Let  us  do  this,  and  ten  to  one  but  we  shall  be  surprised 
to  find  that  he  has  qualities  of  much  the  same  timbre  as 
our  own,  shades  of  quality  indeed  which  we  thought  no  one 
below  ourselves  could  possess. 

Before  threatening,  shall  we  try  educating  ; before  punish- 
ing, something  more  sympathetic  than  rules  ? 

J ust  as  no  one  ever  learned  grammar  or  bridge  from  the 
rules  alone,  or  law  from  Acts  of  Parliament,  so  no  motorman 
ever  was  taught  his  whole  duty  to  his  employer  by  studying 
the  rules  and  regulations  devised  by  the  latter. 

Publish  rules,  by  all  means,  but  do  not  leave  them  to  stick 
half-way  in  the  driver’s  brains  like  whole  maize  in  a chicken’s 
craw.  Pound  them  up,  and  help  him  to  digest  them,  by 
example,  demonstration,  lectures,  examinations  of  a suitable, 
not  over  pedagogic,  type.  Give  him  concrete  examples  of 
economy  and  waste  drawn  from  actual  practice  from  his  own 
and  from  other  systems,  circularise  him  with  well-chosen 
extracts  from  technical  journals,  put  the  journals  themselves 
within  his  reach,  and  make  him  feel  at  last  that  it  is  not  a 
shameful  thing  to  improve  ; that  the  service  of  an  employer 
is  part  of  the  service  of  God. 


Saving  the 
Pence. 


How  much  the  smaller  economies  mean 
to  a business  is  well  exemplified  by  the 
calculations  concerning  material  scrapped 
before  its  time  which  appear  frequently  in  all  kinds  of 
journals.  The  matter  of  brake-shoe  waste  has  been  mentioned 
in  these  columns  more  than  once,  but,  probably  not  for  the 
last  time,  it  arises  again  out  of  a paragraph  in  a recent 
number  of  an  American  contemporary.  There,  it  is 
remarked  that  the  foremen  of  different  depots  on  the  same 
system  often  have  widely  divergent  ideas  about  the  amount 


of  wear  which  can  be  taken  out  of  brake-shoes.  In  one  case 
the  average  weight  of  scrapped  shoes  was  9-5  lb.,  while  the 
average  weight  at  a neighbouring  car-shed  was  17*2  lb., 
but  such  extremes  must  be  rare.  It  is  undoubtedly 
true,  however,  that  engineers  and  foremen  in  too  many 
instances  do  not  keep  the  jealous  eye  upon  the  scrap- 
heap  which  the  possible  value  of  the  latter  to  their 
employers  calls  for. 

One  A merican  company  estimated  that  it  would  have  to 
carry  40,000  more  passengers  yearly  to  recoup  the  loss  which 
would  be  occasioned  if  the  car-house  foreman  scrapped  the 
brake  shoes  at  10  lb.  instead  of  at  6*3  lb. 

The  same  thing  applies  to  every  article  which  is  subject 
to  frequent  renewal,  and  many  a lesson  has  been  learned, 
many  a pound  saved,  and  many  a mechanical  improvement 
made,  by  men  who  have  kept  both  eyes  on  the  scrap-heap. 


PROTECTION  AGAINST  HIGH-PRESSURE 
DISCHARGES. 


Of  all  the  many  problems  that  have  taxed  to  the  utmost 
the  ingenuity  and  skill  of  the  engineer  during  the  evolution 
of  high-pressure  transmission  of  electrical  energy,  probably 


Fig.  1. — Section  and  Plan  Fig.  2. — Battery  of 

of  Moscicki  Condenser  Tobe.  Tubes. 


even  more  difficult  problem.  “ At  home  ” in  this  country, 
happily,  where  most  of  our  cables  are  underground,  and 
lightning  discharges  are  less  frequent  and  less  violent  than 
abroad,  we  have  not  been  greatly  inconvenienced  by 
atmospheric  phenomena  ; but  in  other  parts  of  the  1 > i itish 
Empire,  and  in  the  United  States,  for  example,  where  over- 
head lines  are  the  rule,  and  the  climatic  conditions  are  far 
more  severe,  protection  against  lightning  discharges  and 
surges  due  to  -them  is  one  of  the  most  vital  and  pressing 
problems  of  the  day.  In  visiting  foreign  installations,  it  is 
usual  to  find  most  elaborate  and  costly  sets  of  apparatus 
in  the  lightning  arrester  room,  which  is  regarded  as  an 
indispensable  part  of  the  equipment.  But  the  wide 
differences  existing  between  such  installations,  and  their 
frequent  failure  to  fulfil  their  function,  show  clearly  that 
the  systems  in  vogue  are  still  far  from  attaining  either 
uniformity  or  a high  degree  of  efficiency. 

While  we  are,  as  mentioned  above,  less  subject  than  other 
countries  to  trouble  from  lightning,  the  almost  universal  use 
of  underground  cables  in  this  country  has  brought  with  it 
troubles  of  its  own,  particularly  as  the  length  and  capacity 
of  the  networks  have  increased  ; for  the  sudden  interruption 
or  completion  of  the  connection  between  a system  of  highly 
inductive  apparatus,  such  as  generators  or  transformers,  and 
a network  of  cables  possessing  large  capacity,  is  capable  of 
giving  rise  to  very  violent  surges  and  of  producing  extreme 
variations  of  pressure  which  may,  and  often  do,  result  in 
breakdown.  No  system  can  be  guaranteed  against  the  occur- 
rence of  such  sudden  changes  in  the  circuit ; a short-circuit 
on  the  line,  or  the  opening  of  a switch,  may  equally  lead  to 
the  undesired  effect  referred  to,  and  the  only  thing  that  can 
be  done  in  this  case  also  is  to  mitigate  the  risk  by  making 
suitable  provision  for  controlling  the  surges  of  energy. 

Thus  there  are  two  principal  cases  to  be  provided  against 
— oscillations  and  surges  due  to  atmospheric  phenomena,  and 
those  due  to  sudden  changes  in  the  condition  of  an  under- 
ground network  of  cables  possessing  large  capacity.  _ 

The  apparatus  usually  adopted  to  protect  against  lightning 
discharges  generally  consists  of  various  combinations  of 
spark-gaps  and  high  resistances  ; the  former  to  disconnect 
the  line  wholly  from  earth  at  ordinary  working  pressures, 
and  the  latter  to  prevent  an  excessive  rush  of  power  current 
when  the  gap  is  bridged  by  a spark,  and  to  prevent  the 
establishment  of  a resonating  circuit  consisting  of  the  gap, 
the  resistance  and  the  inductance  of  apparatus  connected 
with  the  line,  which  may  lead  to  precisely  the  fault  which  it 
is  desired  to  correct.  But  the  presence  of  the  high  resist- 
ance unfortunately  largely  defeats  the  main  purpose  of  the 
device,  by  choking  down  the  current  set  up  by  a high-fre- 


Fig.  3. — A Large  Condenser  Installation. 


noDe  has  proved  more  elusive,  or  been 
more  earnestly  debated  than  that  which 
forms  the  subject  of  this  article.  In 
the  early  days,  when  2,000  volts  was 
called  high  pressure,  and  both  the 
distributing  mains  and  the  generating 
and  transforming  plant  were  of  very 
modest  dimensions,  oscillatory  dis- 
charges were  unknown  as  such — they 
existed,  no  doubt,  but  there  were  so 
many  other  causes  of  breakdown,  and 
so  many  breakdowns,  that  their  pre- 
sence was  not  specifically  recognised. 

The  immense  improvement  in  the 
construction  and  insulation  of  electrical 
apparatus  during  recent  years,  com- 
bined with  the  enormous  increase  in 
the  pressures  employed,  has  changed  all 
this.  Electrical  apparatus  has  been 
developed  to  a pitch  at  which  it  is  as 
reliable  as  any  other  class  of  mechanism, 
and  all  ordinary  failures  having  been 
eliminated  or  “ marked  down  ” to 
their  true  source,  the  troubles  due  to 
oscillatory  discharges  have  been  isolated 
and  identified — a process  greatly  aided 
by  the  progress  made  in  a totally  different  direction,  namely, 
the  art  of  wireless  telegraphy. 

The  identification  of  the  enemy,  however,  is  only  the  first 
step ; to  frustrate  his  mischievous  attacks  has  proved  an 


quency  discharge  so  much  that  the  pressure  rises  to  excessive 
values.  To  cope  with  this  class  of  discharge,  capacity  is 
necessary,  which,  while  almost  opaque  to  currents  of 
ordinary  frequency,  transmits  high-frequency  currents  with 
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practically  no  obstruction  to  their  flow.  In  the  case  of 
underground  cables,  what  is  wanted  is  a device  which  will 
set  a limit  to  the  rise  of  pressure  at  the  end  of  a cable,  but 
which  need  not  possess  much  capacity,  the  frequency  in  this 
case  being  comparatively  low.  To  meet  these  cases  the 
Moscicki  condenser,  described  in  our  issue  of  September  27tb, 
1907,  has  been  adapted,  together  with  the  Giles  “ electric 


Fig.  4. — Section  cf  Giles  Fig.  5.— Unit  Set  cf 

Eleotbic  Valve.  Giles  Valves. 


valve  ” ; both  of  these  devices  are  controlled  throughout  the 
British  Empire  by  Messrs.  Isenthal  & Go.,  of  85,  Mortimer 
Street,  W.,  who  have  lately  commenced  the  manufacture  of 
the  apparatus  in  London. 

The  construction  of  the  condenser,  in  its  latest  form,  is 
shown  in  fig.  1,  p.  523,  which  gives  a section  of  a condenser  of 
0 002  mfd.  capacity,  suitable  for  a pressure  of  60,000  volts. 
As  p-eviously  explained,  the  dielectric  consbts  of  a glass 
tube,  thickened  at  the  neck  near  the  edges  of  the  coatmgs 
where  the  maximum  stress  occurs,  and  supported  by  a 
porcelain  insulator  within  a metal  tube.  The  armatures  of 
the  conderser  are  heavy  coatings  of  silver,  the  outer  being 
protected  by  an  additional  coating  of  electro-deposited 
copper,  and  the  space  between  the  latter  and  rhe  outer  tube 
is  filled  with  glycerine,  which  cools  the  tube.  Substantial 
connections  are  provided,  and  each  inner  armature  has  in 
series  with  it  a high-tension  fuse,  which  isolates  any  faulty  ele- 
ment without  affecting  the  rest.  The  tubes — which  are 
made  in  many  sizes — are  assembled  in  batteries,  the  con- 
nections being  carefully  arranged  so  as  to  give  the  minimum 
self-indnctance ; fig.  2 shows  such  a battery,  with  the  fuses  in 
position,  while  fig.  8 shows  a large  installation  of  similar 
units  in  a Continental  pow'er  station.  The  number  of  tubes 
required  may  run  into  thousands,  as  in  Eeveral  (xisting 
stations  abroad. 

The  Giles  valve,  which  fulfils  the  function  of  a potential 
limiter,  is  illustrated  in  figs.  4 and  5 ; tie  former  shows  a 
section  of  the  device,  and  the  latter  a set  of  valves  assembled 
within  an  outer  glass  cylinder.  The  valve  consists  of  a 
high-pressure  fuse,  spaik  gap,  high  resistance  and  a series  of 
zinc  spaik  disks,  sepaiated  by  mica,  the  last  disk  being 
earthed.  I’he  e ffect  of  a rise  of  pressire  at  the  terminals  of 


this  device  is  first  to  break  down  the  spaik  gap  and  charge 
the  condenser  formed  by  the  uppermost  disk  and  the  central 
tube,  but  the  capacity  being  very  small,  the  current  is  also 
small,  and  the  drop  of  pressure  across  the  gap  and  resistance 
is  correspondingly  small.  If,  then,  the  pressure  remains 
high  enough  to  span  the  gap  between  the  first  and  second 
disks,  a spaik  takes  place  there,  producing  a further  drop  of 
pressure,  and  so  on  until  the  potential  difference  across  the 
main  spark  gap  is  insufficient  to  maintain  conduction  and 
the  discharge  ceases.  The  disks,  as  it  were,  oveiflow  one 
after  the  other,  until,  in  the  case  of  an  extremely  heavy 
surge,  the  spark  passes  completely  from  top  to  bottom — 
but  for  a fraction  of  the  whole  period  only.  In  any  case, 
the  obstruction  in  the  path  to  earth  is  automatically  adjusted 
to  suit  requirements. 

It  may  appear  that  this  device  is  subject  to  the  objec- 
tion mentioned  above  as  applying  to  the  horn  arrester  with  a 
high  resistance  in  circuit — namely,  that,  if  the  resistance  is 
high,  the  apparatus  is  ineffective,  and  if  the  resistance  is  low, 
resonance  may  occur.  But,  in  practice,  a number  of  these 
small  elements  are  put  in  parallel,  as  shown  in  fig.  5,  and  as 
it  is  impossible,  even  were  it  desirable,  to  make  these  all  of 
identical  dimensions  and  properties,  the  individual  elements 
come  into  action  at  different  instants  and  resonance  never 
occurs.  We  are  informed  that  the  device  has  proved  its 
efficacy  in  numerous  installations  both  in  this  country  an<J 
abroad. 

It  remains  now  to  show  how  these  two  apparatus  are 
employed  for  the  protection  of  cables,  transformers,  &c.  The 
diagrams  in  fig.  6 illustrate  the  three  leading  cases  : (a)  the 
protection  of  a generating  or  sub-station  connected  with  an 


Fig  6 — Connections  of  Appa-  Fig.  7.  — Arbangement  of 
batus  for  Pbotection  of  Protective  Apparatus 

Cables  and  Transformers.  in  Station. 

overhead  line  ; (b)  the  same,  with  an  underground  line  ; 
(e)  t he  protection  of  a cable  at  its  junction  with  an  over- 
head line. 

In  the  first  case,  steady  static  charges  aie  removed  by  the 
well-known  device  of  a w ater  jet,  which,  however,  owing  to 
its  high  resistance,  caDnot  cope  with  impulsive^  rushes  of 
energy  ; the  Moscicki  condensers,  which  practically  earth  the 
line  to  high-frequency  discharges,  but  are  almost  impervious 
to  oid inary  frequencies,  are  next  in  order,  and  are  backed  up 
with  inductances  which,  on  the  contrary,  are  "mpervious  only 


to  high  frequencies  and  do  not  impede  the  working  currents 
these" are  preferably  connected  on  the  line  side  of  the  switches. 
Lastly,  the  Giles  valves  are  inserted  between  the  switches 
and  the  transformers  (or  generators)  to  provide  a by-pass  for 
slow  but  heavy  surges  due  to  short-circuits  or  the  opening 
of  circuit-breakers— surges  which  in  this  case  are  dangerous 
only  to  the  transformers,  and  must  be  dealt  with  as  shown 
by  means  of  a device  which  renders  excessive  rise  of  pressure 

impossible. second  ]ightning  discharges  are  not  usually 
to  be  feared,  but  heavy  surges  are  particularly  dangerous, 
V may  co*e  from  either  .id.  of  the  circn.t-breaters;  a 
double  set  of  valves,  therefore,  is  required  to  protect  the 
transformers  on  the  one  hand  and  the  cable  on  the  other. 

Lastly,  at  a junction  between  overhead  and  underground 
mains,  lightning  discharges  of  high  frequency  must  be  kept 
out  of  the  cable,  which  is  therefore  protected  with  con- 
densers and  inductances.  . . 

Referring  back  to  fig.  3,  where  overhead  mains  eave  a 
sub-station  as  in  case  (a),  the  water  jets  are  seen  on  the  left 
hand  the  condensers  in  the  middle,  and  the  inductance 
ciils  on  the  right.  Fig.  7 shows  the  arrangement  of  a 
similar  installation  in  section  and  plan. 

In  the  foregoing  we  have  not  attempted  to  deal  at  all 
exhaustively  with  the  theory  of  the  system  described  ; for 
farther  details  we  refer  to  an  article  on  the  electric  valve 
which  we  published  in  our  issue  of  January  8th  last,  page 
5 4 We  have,  however,  said  sufficient  to  show  that  the 
system  is  embodied  in  thoroughly  practical  shape,  and  it  is 
already  being  adopted  on  a large  scale.  For  the  reasons 
we  have  given,  it  should  be  of  especial  interest  to  users.  of 
high-pressure  installations  in  all  countries  where  lightning 

discharges  are  common  and  violent,  such  as  Canada,  bouth 

Africa,  &c.,  as  well  as  to  the  owners  of  high-pressure  under- 
ground cable  networks  everywhere.  . 

The  use  of  the  Moscicki  condensers  for  the  improvement 
of  the  power  factor  in  A.c.  systems— a need  which  is  making 
itself  felt  more  and  more  insistently— has  been  explained  in 
the  article  referred  to  above  (September,  1907)  ; but  this, 
as  well  as  the  very  widely  extended  me  of  these  condensers 
in  wireless  telegraphy,  is  beyond  the  scope  of  the  presen 
article. 


ENGINEER  REPRESENTATIVES  IN  THE 
COLONIES. 


By  E.  KILBURN  SCOTT,  M.I.E.E. 


engineer  in  England  wouldn’t  like  it,  and  engineers  in 

Australia  don’t  like  it  either.  ..  , 

Some  specialist  English  firms  have  foolishly  allowed  them- 
selves to  be  represented  in  that  way,  whilst  many  more  are 
not  represented  at  all.  The  writer  used  to  inform  his 
Australian  friends  that  the  keenest  buyers  at  home,  such  as 
the  railway  stores  departments,  manufacturers,  &c.,  always 
purchased  engineering  and  electrical  plant  from  specialist 
firms,  motors  from  motor  manufacturers,  starters  from  a 
firm  making  nothing  else,  arc  lamps  from  a lamp  firm,  and 
so  on.  They  saw  the  point  of  the  argument,  but  they  said. 
Where  are  the  representatives  of  your  specialist  firms . 
Where  are  their  catalogues  and  price  lists  ? The  writer 
had  to  admit  that  many  of  our  best  specialists  and  most- 
truly  English  firms  were  quite  unknown.  He  tried  to 
rectify  it  to  a small  extent  by  getting  out  some  hundreds  of 
catalogues,  and  distributing  them  to  his  students  ; but  this 
only  went  a little  way,  and  the  foolish  duty  on  catalogues 
which  was  imposed  about  two  years  ago  put  a stop  to  it. 

The  question  is,  how  best  to  bring  the  names  and  manu- 
factures of  the  English  specialist  firms  before  buyers  in  the 
Colonies?  As  they  are  mostly  in  a small  way,  and  run  their 
businesses  to  pay,  they  are  therefore  unable  t°  have  a repre- 
sentative entirely  to  themselves.  Possibly  the  best  way 
would  be  for  a group  of  smaller  English  firms  to  get  together 
and  appoint  an  engineer  who  has  been  out  there  some  years, 
or  who  is  “ native  born,”  to  represent  them.  In  Australia 
there  might  be  one  in  each  State,  counting  Tasmania  with 
Victoria,  and  in  New  Zealand  one  in  the  north  and  one  in 
the  south  island. 


Out  in  Australia  the  English  specialist  firms  miss  much 
business  by  not  being  represented,  or  else  represented  in 
an  ineffectual  way.  The  best  kind  of  agent  for  an  engineer- 
ing firm  is  a qualified  engineer  having  good  address  and 
some  commercial  knowledge.  Certainly  in  Australia  the 
man  who  can  talk  to  a mine  mechanic  in  the  back  blocks, 
and  the  manager  of  an  electricity  works  in  the  city  as  a 
fellow  engineer,  stands  the  best  chance,  and  especially  is  this 
bo  if  the  representative  can  take  off  his  coat  and  start  a 
piece  of  machinery  going.  If  he  can  also  get  up  at  an 
engineering  meeting  and  discuss  papers  convincingly,  en 
so  much  the  better.  Australian  engineers  dislike  being 
“ talked  at”  by  the  man  who  has  drifted  into  his  job  from 
a clerkship  in  a shipping  office,  or  from  selling  crockery , 
drapery,  &c. ; and,  furthermore,  they  don’t  much  care  about 
passing  orders  to  shipping  houses  that  have  built  up  a 
reputation  on,  say,  the  exportation  of  meat  and  wool  and 
the  importation  of  furniture  and  dress  goods. 

The  shipping  firm’s  name,  address,  and  letter  heading 
may  look  well,  and  the  banker’s  reference  be  above  sus- 
picion, and  yet  if  its  legitimate  business  is  on  lines  remote 
from  engineering,  it  is  best  to  let  it  ‘‘stick  to  its  last. 
The  feeling  which  is  engendered  by  a shipping  house 
suddenly  blossoming  out  as  engineers  in  an  Australasian 
city,  is  much  the  same  as  if  W.  Whiteley,  of  London,  Lewis, 
of  Manchester,  or  John  Barran,  of  Leeds,  fixed  an 
engineer’s  plate  on  their  door,  and  tried  to  sell  steam  tur- 
bine?, dynamos  and  cables,  and  tool  steel.  The  genuine 


CORRESPONDENCE. 

Tetters  received  frv  ms  after  5 P.M.  OH  TubbdaV  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unlZ  we  have  the  writer’s  name  and  address  in  our  possession. 

Russian  Trade. 

I have  been  much  interested  in  the  very  excellent  series  of 
“ Notes  on  Trade  Abroad,”  and  especially  the  references  to 
Russia.  I take  particular  interest  in  that  country,  because  a 
millwright  ancestor,  James  Kilburn,  built  and_ equipped  one 
of  the  first  (if  not  the  very  first)  woollen  mills  in  Russia.  1 

was  also  out  there  some  20  years  ago. 

In  the  time  of  Elizabeth  and  Peter  the  Great  and  for  long 
afterwards,  England  was  practically  the  only  country  that 
did  any  business  with  Russia,  and  a visit  to  Archangel  is 
very  interesting,  because  of  the  evidences  of  our  trade 
through  that  (at  one  time  the  only)  Russian  port. 

For  miles  the  banks  of  the  Dwina  are  practically  English 
soil  taken  out  as  ballast  by  ships,  and  it  is  quaint  to  come 
across  English  types  bearing  names  such  as  Smith  and  Jones 
who  are  so  Itassianised  a3  not  to  be  able  to  speak  our 

The^ first  dockyard  that  Russia  had  was  established  for 
Peter  the  Great  at  Archangel  by  Englishmen,  and  it  would 
be  a pretty  safe  thing  to  say  that  a Tyneside  or  a Scotch 
engineer  had  something  to  do  with  nearly  all  the  early  ron 
works  in  Russia,  and  certainly  Yorkshiremen  started  all  the 

W°How  'comes  it,  then,  that  the  present  machinery  and 
engineering  trade  of  Russia  and  Siberia  is  so  much  in  the 
hands  of  Germans  and  Belgians  ? What  are  our  people 
doing  to  let  Belgians  get  such  a foothold.  One  can  unde  - 
S the  Germans  having  a “ pull  ” by  reason  of  easy  rail- 
way communication.  . . 

Some  years  ago  I represented  a Liege  firm  in  this  country, 
and  it  came  to  my  notice  that  Brussels  and  Liege  people 
had  financed  and  engineered  a number  of  lighting  and 
tramway  concessions  and  started  a good  many  iron  and  steel 

W°Aft“r  [^Siberian  Railway  was  completed  there  was  a 
slump,  and  some  of  the  100  fr.  shares  went  down  to  o0  or  so 
ffiy  own  company  being  heavily  involved  I met  he 
manager  a few  weeks  ago,  and  he  informed  me  that  the 
financial  strain  passed  away  long  ago,  and  many  of  the 
shares  are  to-day  nearer  800  than  100. 
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One  odd  thing  about  the  matter  is  that  the  Belgian 
firms  went  into  the  Russian  business  with  the  idea  of  sup- 
plying not  only  the  original  but  also  the  extension  plant ; 
but  it  has  turned  out  that  the  managers  of  the  lighting  and 
tramway  companies  and  the  iron  and  steel  works  are  now 
buying  extension  plant  wherever  they  can  get  it  cheap  and 
good. 

Of  course,  the  Belgian  and  German  firms  always  have  a 
“ big  pull,”  because  their  machinery  is  so  much  in  evidence, 
and  their  catalogues  and  price  lists,  printed  in  Russian,  are 
sown  broadcast.  But  it  is  never  too  late  to  mend,  and 
especially  at  this  season  when  the  Russian  people  really 
show  a friendly  disposition,  and  want  to  get  into  closer  trade 
relations. 

Our  English  constitution  and  freedom  are  the  ideals  which 
the  people  and  their  representatives  in  the  Duma  have  in  their 
mind  to  copy.  I had  a chat  with  two  Russian  engineers  a few 
weeks  ago  who  had  come  over  specially  to  get  into  touch 
with  manufacturers  on  this  side,  and  they  pointed  out  that 
one  result  of  the  new  regime  will  be  less  restriction  on  the 
Press. 

Before  very  long  Russia,  which  has  now  only  a few  news- 
papers of  the  Government  Gazette  type,  will  have  many  more 
newspapers,  and  it  is  to  England  that  the  proprietors  will  look 
for  printing  machines,  and  the  motor  equipments  for  driving 
them. 

Now  the  question  is,  are  the  English  firms  alive  to  the 
situation,  have  any  of  them  sales  engineers  on  the  road 
looking  up  business,  is  there  a single  electrical  firm  in 
England,  other  than  the  Westinghouse  Co.,  which  has  issued 
catalogues  and  price  lists  in  Russian,  and  if  not,  why  not  ? 

If  Englishmen  were  as  well  informed  about  Russian  trade 
as  they  are  about  the  sensational  political  events,  they  would 
not  be  so  badly  off,  and  that  is  why  your  “ Trade  Notes  ” are 
so  valuable.  The  daily  Press  only  retails  stories  which  gives 
as  wrong  an  impression  of  Russia,  as  say  the  sensational 
English  news  in  an  average  American  paper  gives  of  English 
life. 

Russia  is  a great  country,  and  the  Russians  are  amongst 
the  most  virile  of  the  world.  If  all  the  nations  of  Europe 
were  to  invade  Russia  in  turn  they  would  make  practically 
no  impression.  It  is  the  least  vulnerable  of  any  country  ; 
it  is  the  furthest  from  that  bugbear  of  good  business — 
Socialism — it  is  a great  country  to  trade  with. 

The  possibilities  of  trade  depend  primarily  on  population 
and  revenue,  and  here  are  a few  figures  which  show  Russia 
in  very  good  light  : — 


Great  Britain  and  Ireland 

Russia 

German  Empire 

India 

China  ... 

United  Stales 


Area.  Population.  Revenue. 

121,380  43,200,0n0  £145,000,000 

8.400.000  130, f 00,000  £210,000,000 

208,850  56,500,000  £109,000,000 

1.770.000  300,000,000  £85.000,000 

1.500.000  400,000,000  £15,000,000 

3.623.000  84,000,000  £146,000,000 


Germany  and  the  United  States  are  protected  against  us 
by  tariffs  and  highiindustrial  development.  India  and  China 
have  immense  populations,  but  the  people  have  few  wants,  and 
they  are  far  away.  Russia,  with  many  wants,  an  immense 
population,  and  the  highest  revenue  of  any  country,  is  at 
our  doors. 


I ask,  again,  how  many  English  electrical  firms  have  sales 
engineers  on  the  road  in  Russia,  and  have  catalogues  and 
price  lists  in  the  language  of  that  country  ? 

E.  KUburn  Scott. 


Carbon  Brashes. 

Referring  to  the  letter  in  your  last  issue,  I may  say  I was 
for  nearly  two  years  the  chief  technical  representative  of  a 
firm  of  carbon  brush  manufacturers  with  a world-wide  repu- 
tation, and  during  that  time  I think  I came  into  personal 
contact  with  nearly  every  designer  of  direct-current 
machinery  and  almost  every  central  station  engineer  in  this 
country.  The  one  thing  that  struck  me  most  was  how  little 
attention  was  paid  to  the  subject  of  carbon  brushes,  par- 
ticularly by  central  station  engineers.  It  was  quite  a common 
thing  to  be  told  carbon  was  carbon,  suggesting  that  there  could 
be  but  little  difference  between  various  brushes,  but  when  I 
replied  that  metal  was  metal,  and  then  asked  why  people 
were  so  foolish  as  to  nse  copper  instead  of  iron,  it  began  to 


dawn  that  there  was  more  in  the  subject  than  seemed  to  be 
at  first  sight  ; and  when  I told  some  of  my  friends  there 
was  a range  of  carbon  brushes  from  samples  with  a current 
density  of  20  amperes  per  square  inch  to  samples  with  a 
current  density  of  150  amperes  per  square  inch  it  set  them 
thinking  furiously,  particularly  when  the  unsatisfactory 
working  of  some  generator  or  motor  was  recalled. 

The  subject  of  carbon  brushes  is  not  a very  difficult  one, 
but,  unfortunately,  no  definite  rules  can  be  laid  down,  and 
experience  alone  must  be  the  guide  in  the  final  selection. 
Carbon  brushes  have  two  functions  to  carry  out ; they  must 
be  able  to  carry  the  main  current  with  as  little  loss  as 
possible,  and  they  must  stop  the  current  in  the  short- 
circuited  coil  by  just  having  sufficient  resistance  to  do  so. 
Granted  that  these  two  conditions  are  fulfilled  and  there  are  no 
mechanical  troubles  caused  by  vibration  and  faulty  brush- 
holders,  it  will  be  found  commutation  will  be  satisfactory  in 
nearly  every  case. 

The  great  point  to  be  remembered  in  selecting  carbon 
brushes  is  to  get  those  with  j ust  sufficient  resistance  to  stop 
the  current  in  the  short-circuited  coil  and  as  it  is  impossible 
to  measure  either  the  cui  rent  in  the  coil  or  the  reactance 
voltage  in  a commercial  manner,  it  will  be  immediately  seen 
how  impossible  it  is  to  lay  down  any  fixed  rules.  Some 
machines  have  very  high  reactance  voltages,  some  low, 
depending  more  or  less  on  their  working  voltages,  and  in 
every  case  the  correct  brushes  will  just  have  sufficient  resist- 
ance to  stop  the  current  in  the  short-circuited  coil.  If  a 
brush  of  too  low  resistance  is  used,  burning  at  the  contact 
surface  will  be  the  result,  accompanied  by  heating  and 
sparking,  while  if  a brush  of  too  high  resistance  is  used,  a 
greater  number  must  be  employed,  as  the  higher  the  resist- 
ance, the  less  current  it  will  carry,  and  consequently  the 
size  of  the  commutator  and  brush  gear  will  have  to  be 
increased.  Once  carbon  of  the  correct  resistance  is  found, 
principally  by  the  trial  and  error  method,  it  is  only  then  a 
question  of  employing  a sufficient  number,  so  that  the  carbon 
is  working  at  its  correct  current  density,  which  is  generally 
well  known  for  each  brand. 

On  the  above  lines  it  will  be  easy  to  explain  why  brushes 
may  work  well  for  periods  even  as  iong  as  10  years,  and  in 
other  cases  why  some  will  not  work  satisfactorily  on  any 
consideration. 

Sarsfield  W.  Marlyn. 

London,  N.W. 


Electric  Miners’  Lamps. 

Referring  to  Mr.  Giraldus  Jones’s  letter  in  yotfr  piesent 
issue,  I understand  it  to  be  the  “ retort  courteous  ” because 
the  colliery  data  he  expected  were  not  forthcoming. 

As  previously  stated,  I greatly  regret  that  I am  not 
allowed  to  publish  the  details  of  the  costs  referred  to,  but 
have  written  to  another  colliery  for  sanction  to  submit  the 
results  obtained  at  their  installation.  If  I obtain  permis- 
sion, I shall  be  pleased  to  send  the  same  to  you,  when,  if 
you  think  the  subject  still  of  sufficient  interest  to  your 
readers,  you  may  kindly  find  room  for  the  same. 

I thank  you,  Sirs,  for  your  courtesy  in  admitting  my 
letters  to  your  columns,  but  wish  to  add  that,  although 
no  one  begrudges  Mr.  Jones  the  personal  advertisement  con- 
tained in  the  last  clause  of  his  letter,  it  should,  in  justice  to 
myself,  be  made  clear  that  Mr.  Jones  and  I have  not  been 
in  touch  for  about  nine  years,  hence  his  somewhat  airy 
deprecation  of  my  figures,  and  his  assumption  that  he  has 
had  a more  extended  experience  than  I have  had,  cannot  be 
based  upon  definite  knowledge  on  his  part,  and  may  not 
accord  with  facts. 

Fred.  J.  Turqnand. 

London,  W.C.,  September  27th,  1909. 


Not  Wanted  In  Australia. 

I think  you  would  be  doing  a kindness  to  the  many 
readers  of  the  Review  if  you  would  make  known  the  true 
state  of  affairs  in  Australia  at  the  present  time. 

Scores  of  engineers  are  coming  out  here  owing  to  mis- 
representation of  the  real  facts  about  employment,  and  on 
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crivai  here  they  find  that  it  is  just  as  difficult  to  get  work  as 
t home— in  fact,  more  so. 

Also  it  is  more  expensive  to  travel  from  one  or  the  tew 
owns  to  another,  the  distances  being  very  much  greater 
All  the  men  that  I have  met  here  complain  that  they  have 
>een  “ had  ” by  the  glowing  accounts  they  heard  at  home 

,f  Australia.  , ..  . 

The  legislation  of  this  country  is  so  framed  that  it  prevents 
,ny  new-comer  from  taking  positions  such  as  mine 
nana^er,  borough  engineer,  mine  electrician,  and  so  on. 

And  if  a man  would  and  could  fill  in  some  time  in  any 
)f  the  few  shops,  in  the  capacity  of  a fitter  or  machinist,  &c., 
ie  cannot  do  so,  on  account  of  the  trade  unions,  which 

iractically  run  this  country.  . 

If  he  should  get  a start  he  is  soon  got  rid  of,  if  he  refuses 
o join  the  union  and  become  one  of  the  crowd  under  the 

leel  of  union  tyranny.  , 

To  sum  up,  it  is  much  more  pleasant  and  far  cheaper  to  be 
jut  of  employment  at  home  than  in  Australia. 

This  letter  must  not  be  taken  as  the  grumbling  of  a dis- 
lppointed  engineer,  or  one  isolated  case,  as,  personally,  I am 
toid  I have  been  more  fortunate  than  the  majority. 


from  the  above  figures.  The  totals,  however,  represented 
one-sixth  of  the  total  working  costs  for  the  tramway,  and 
one-seventy-eighth  part  of  the  total  for  the  omnibuses,  Even 
with  the  new  petrol  tax  the  difference  now  can  be  little  or  no 
less.  One  principle  of  English  highway  law,  I am  told,  is 
that  the  King’s  highway  is  free  to  all  wayfarers,  at  the 
expense  of  the  ratepayers,  whose  duty  it  is  to  maintain  it  in 
passable  condition.  It  is  not  free,  in  fact,  to  the  tramway 
passenger,  who  by  the  anomalies  created  by  applying 
Elizabethan  rating  law  to  modern  conditions,  and  horse 
tramway  law  to  electric  traction,  is  obliged  to  contribute  to 
the  maintenance  of  the  streets  for  other  users.. 

It  may  be  right  that  users  should  pay  ; if  so,  all  users 
should  pay  pro  rata.  It  may  be  right  that  the  use  of  the 
highways  should  be  free  ; if  so,  it  should  be  free  to  all  users. 
That  one  class  only  should  be  charged  and  none  of  the  others 
cannot  be  right  on  any  principle. 

Henry  M.  Sayers. 

London,  S.W.,  September  2bth , 1909. 


The  Newfoundland  Cable  Dispute. 


Mi  111 -Volt. 

Sydney,  N.S.W.,  September  29///,  1909. 


Prospects  in  Chile. 

Might  I ask  if  any  of  your  readers  could  give  me  some 
information  as  to  the  prospects  of  finding  work  in  Chile  ? 
Would  they  be  inclined  to  advise  a young  engineer  with  a 
knowledge  of  the  Spanish  language  and  plenty  of  grit  in 
him,  to  go  out,  say,  to  Santiago  on  “ spec.,”  having  left  on 
landing  only  sufficient  money  to  keep  him  for  a few  weeks  ? 
Would  he  be  likely  to  find  work  soon,  and  if  willing  to 
rough  it  at  the  start,  till  he  was  thoroughly  familiar  with 
the'  language  and  ways  of  the  country,  would  there  be 
a higher  prospect  before  him  than  there  is  in  this  countiy 
for  a poor  shift  engineer  without  influence  ? 

Desalentada. 

[An  article  on  “ Life  in  Chile  ” was  published  in  our  issue 
of  July  23rd,  1909,  p.  157.  Another  reader  wishes  for 
information  as  to  the  cost  and  conditions  of  living  in  Ilio  de 
Janeiro.  Much  information  regarding  commercial  and  social 
conditions  in  Brazil  was  given  in  a lengthy  article  in  two 
instalments,  in  our  issues  of  April  2nd,  p.  571,  and  June 
4th,  p.  944,  this  year. — Eds.  E.R.] 


Tramway  Contributions  to  Rates. 

In  your  editorial  of  the  current  week  you  remark  that  the 
L.C.C.  tramways  have  made  no  contributions  to  the  rates 
since  they  have  been  worked  by  the  Council.  The  writer 
was  evidently  thinking  only  of  contributions  from  net  profits. 
The  tramways,  however,  contribute  very  heavily  as  rate- 
payers, not  only  on  their  buildings,  &c.,  but  also  on  the  per- 
manent way.  In  the  year  ending  March  31st,  190  7,  rates 
on  permanent  way  totalled  £40,299,  and  they  are  still  higher 
in  the  two  years  since,  for  which  I have  not  the  figures  at 
hand.  These  payments  and  the  maintenance  of  the  track 
paving  are,  together,  a very  heavy  subsidy  to  the  rates.  No 
other  users  of  the  public  highway  are  subjected  to  such  a 
toll,  and  so  far  from  the  London  tramways  being  “ on  the 
rates,”  as  is  frequently  asserted,  it  is  the  motor-omnibuses, 
cabs,  carriers,  and  other  great  users  of  the  highways  who  are 
actually  “ on  the  rates”  as  regards  the  maintenance  of  that 
essential  part  of  the  plant  they  employ. 

The  magnitude  of  these  charges  is  not  insignificant.  A 
few  years  ago  the  accounts  of  the  largest  omnibus  and  the 
largest  tramway  company  in  London — both  worked  by 
horses  at  that  time — showed  the  following  contrast : — 

OmDibug  Co.  Tramway  Co. 

Per  Per  Per  Per 

vehicle  mile,  •passenger,  vehicle  mile,  passenger. 

Rites  and  taxes  ...  0'103d.  0'015d.  0 678d.  0 070d. 

Road  maintenance  ...  — — 0'581d.  0'060d. 

Total  ...  0 103d.  0015d.  1 259d.  0 130d. 

Rates  and  taxes  not  being  separately  stated  in  the  accounts, 
the  ratio  of  rate  payments  was  really  greater  than  appears 


As  there  are  some  inaccuracies  in  the  editorial  in  your 
issue  of  August  20th  last  entitled  “The  Newfoundland 
Cable  Dispute,”  we  feel  sure  that  the  editorial  was  written 
without  your  being  in  possession  of  the  facts. 

In  the  first  place,  you  state  that  the  Commercial  Cable  Co. 
has  already  secured  a landing  at  Port  aux  Basque  for  a cable  to 
Canso.  We  would  correct  you  in  this  by  stating  that  tne 
Newfoundland  Government  owns  the  cable  between  Port  aux 
Basque  and  Canso,  and,  therefore,  the  Commercial  Cable 
Co.  has  no  landing  at  Port  aux  Basque. 

In  the  next  place  you  refer  to  the  Commercial  Cable  Co. 
as  having  “ a monopoly  of  cable  traffic  passing  over  the 
Newfoundland  Government  lines  for  a period  of  25  years. 

The  contract  you  refer  to  as  a monopoly  is  nothing  more  or 
less  than  the  usual  traffic  contract  between  connecting  cable 
and  telegraph  lines,  and  in  this  case  is  merely  an  extension 
of  a prior  contract  between  the  Newfoundland  Government  and 
the  Commercial  Cable  Co.  The  Anglo  Co.  has  its  own  land- 
line system  in  Newfoundland,  and  its  own  cable  system  to 
Europe  and  America.  The  Newfoundland  Government  also 
has  its  own  landline  system  in  Newfoundland,  but  no-  cable 
connection  with  Europe  and  America , and  so  it  made  the 
above-mentioned  traffic  contracts  with  the  Commercial  Cable 
Co.  Hence  your  statement  that  the  Commercial  Cable  Co. 
is  given  a monopoly  is  misleading.  The  Commercial  Cable 
Co  merely  enabled  the  Newfoundland  Government  to  com- 
pete with  the  Anglo  Co.,  and  break  up  the  Anglo  s monopoly 
of  the  cable  traffic. 

You  state  it  cannot  be  unreasonable  to  permit  persons  or 
corporations  to  compete  on  an  equal  footing,  inferring  there- 
by that  the  Commercial  Cable  Co.  has  all  the  advantage. 
The  answer  to  this  is  the  same  as  above,  namely,  that  the 
Newfoundland  Government  landlines  joined  to  the 
Commercial  Cable  Co.’s  ocean  lines  compete  with  the  Anglo 
Co ’s  system  of  Newfoundland  landlines  and  ocean  cable 
lines.  In  fact,  so  far  from  the  Commercial  Cable  Co. 
havrng  an  advantage  in  Newfoundland,  it  is  not  allowed  to 
compete  with  the  Anglo  on  an  equal  footing,  inasmuch  as 
the  Commercial  Cable  Co.  is  prohibited  by  its  contract  with 
the  Newfoundland  Government  from  soliciting,  receiving  or 
delivering  cable  messages  in  Newfoundland.  The  Anglo. Co., 
on  the  contrary,  always  has  done  this,  and  is  still  doing  it. 

The  ADglo  Co.  has  upwards  of  500  miles  of  its  own  land- 
line  in  Newfoundland,  while  the  Commercial  Cable  Co.  has 
none,  nor  is  it  allowed  to  have  any.. 

The  statement  that  by  the  making  of  the  traffic,  repeat 
traffic,  contract  between  the  Newfoundland  Government  and 
the  Commercial  Cable  Co.,  the  Anglo  Co.  is  not  allowed  to 
compete  on  an  equal  footing  is  absurd  in  view  of  the  above- 

mentioned  facts.  

You  state  that  the  Atlantic  companies  enjoy  practically 
equal  conditions  of  working  in  Great  Britain.  In  reply  to 
this,  we  would  point  out  that  the  Atlantic  companies  enjoy 
actually  equal  conditions  of  working  in  the  United  States. 

We  have  already  made  a complete  answer  to  all  that  the 
Premier  of  Newfoundland  has  stated  in  his  public  inter- 
views. We  would,  however,  refer  to  the  statement  on  page 
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804  of  your  journal  of  the  same  issue  in  which  your  editorial 
appears,  where  it  is  stated  that  the  Government  has  given 
them  (the  Commercial  Cable  Co.)  the  land  they  required. 
In  reply  to  this,  we  would  say  that  we  made  repeated  appli- 
cations to  Sir  Edward  Morris’s  Government  for  the  grant  of 
land  called  for  by  the  contract,  but  without  success,  until 
the  granting  of  the  land  was  too  late.  We  could  not  take 
the  risk  of  not  having  the  cable  building  and  trench,  &c., 
ready  for  the  arrival  of  the  cable-ship,  and  so  we  had  to 
lease  a piece  of  land  on  which  to  construct  the  cable  building 
and  bury  the  shore  ends,  and  the  cable  is  now  landed  on, 
and  operated  from,  that  land  leased  from  a Newfoundland 
citizen. 

We  think  in  fairness  that  the  foregoing  is  entitled  to  the 
same  prominence  as  was  given  to  your  editorial.  We  especi- 
ally think  so  because  there  is  one  fact  with  which  neither 
you  nor  the  general  public  are  familiar,  namely,  that  nearly 
twice  as  much  English  and  Canadian  money  is  invested  in 
the  securities  of  the  Commercial  Cable  Co.  and  the  Mackay 
Companies,  at  present  market  values,  as  is  invested  in  the 
Anglo-American  Telegraph  Co.  at  present  market  values, 
even  if  it  be  assumed  that  all  the  securities  of  the  Anglo- 
American  Telegraph  Co.  are  held  by  English  and  Canadian 
investors,  and  yet  several  London  newspapers  have  stated 
that  the  contract  in  controversy  between  the  Newfoundland 
Government  and  the  Commercial  Cable  Co.  is  prejudicial  to 
the  interests  of  British  capital  without  knowing  or  realising 
the  large  amount  of  English  and  Canadian  money  invested 
in  this  Commercial  Cable  system. 

Commercial  Cable  Co. 

Fred.  Ward,  Manager  in  England. 

London,  E.C.,  September  27th,  1909. 


Unemployment. 

Several  letters  have  recently  appeared  in  your  valuable 
paper  re  unemployment,  and  one  refers  to  attempts  made 
last  year  to  organise  the  station  engineers,  electricians, 
draughtsmen,  &c.,  engaged  in  this  country.  This  is  true, 
and  you  probably  remember  me  under  the  nom  de  plume  of 
“Organiser.”  The  scheme  entirely  failed,  and  two  in- 
fluential engineers  who  backed  it  were  disheartened  by  results. 
It  is  impossible  to  organise  those  engaged  in  the  electrical 
profession  in  this  country,  and  time  and  money  have  been 
lost  in  trying  to  do  so.  Young  men  having  rich  parents 
work  for  nothing,  the  station  superintendent  is  jealous  of 
the  shift  engineer,  the  draughtsman  at  25s.  per  week  con- 
siders himself  superior  to  the  foreman  at  £3  per  week,  and 
so  on.  Jealousy  and  so-called  respectability  absolutely  pre- 
vent combination,  consequently  you  can  buy  a first-class 
technical  man  at  80s.  per  week,  and  the  whole  spirit  under- 
lying the  profession  appears  to  be  “ please  may  I be  allowed  to 
breathe.”  I was  disgusted  with  the  results.  In  America  many 
electricians  are  earning  three  times  the  money  paid  here,  owing 
to  the  “brotherhood”  regulating  wages,  and  not  competi- 
tion. Until  my  confreres  in  the  electrical  profession  learn 
from  bitter  experience  to  toe  the  line  with  the  rest  of  the 
world  s organised  workers,  and  quit  their  smug  respectability, 
we  shall  still  have  high-grade,  technical,  educated  engineers 
working  for  the  wages  of  a navvy,  and  influence  and 
favouritism  surpassing  brains  and  experience. 

The  chaotic  state  of  the  whole  electrical  profession  is 
heart-breaking.  An  attempt  was  made  last  year  to  remedy 
this  evil,  thanks  to  the  assistance  of  your  paper.  This 
attempt  failed,  owing  to  lack  of  adequate  support,  therefore 
those  who  complain  have  only  themselves  to  thank. 


neers’  Association,”  and  in  the  course  of  a month  they  wil 
have  certain  literature  placed  before  them,  as  has  ahead- 
been  promised. 

Status. 


Magnetising  Current  of  an  Induction  Motor. 


The  current  taken  by  an  induction  motor  is  composed  o 
two  components : — 

1.  The  energy  current,  which  performs  useful  work,  anc 
varies  in  proportion  to  the  output  of  the  motor. 

2.  The  idle  magnetising  current,  which  is  90°  out  of  phase 
with  the  energy  component  and  performs  no  useful  work  : 
this  idle  current  is  approximately  constant  at  all  loads. 

If  the  motor  is  run  without  load  at  normal  voltage  and 
readings  are  taken  of  the  watts  and  volt-amperes  input,  the 
magnetising  current  can  be  calculated  by  either  of  the 
following  methods  : — 


(a)  The  no-load  power  factor  cos  0 = 


watts 


— , and 


volt-amperes 

the  magnetising  current  = no-load  current  x sine  0. 

( b )  JVlagnetising  current 

= n/ Total  current2  — energy  current2,  the  energy  current 


being  = 


watts 


applied  volts  * 


The  15  amps,  observed  by  “ Troubled  ” would  not  represent 
the  true  magnetising  current,  as  part  of  it  would  be  energy 
current  overcoming  hysteresis  and  eddy-current  losses  ; these 
could  be  separated  as  above  if  the  watts  and  volt-amperes 
were  taken,  but  in  this  case  each  quantity  would  be  less 
than  above  on  account  of  the  rotor  being  open-circuited  and 
at  a standstill. 

The  losses  in  an  induction  motor  are — 


(ci)  * opper  losses  in  the  stator  and  rotor  windings. 

(b)  Friction  and  windage  losses. 

(c)  Stator  iron  losses. 

(d)  Rotor  iron  losses. 

(a)  The  copper  losses  increase  in  proportion  to  the  square 
of  the  current  taken  by  the  motor,  and  could  be  determined 
as  follows  : — 

( lamp  the  rotor  so  that  it  is  unable  to  rotate,  and  apply  a 
low  voltage  to  the  stator  windings,  the  rotor  being  short- 
circuited  ; then  the  power  taken  will  be  practically  all  copper 
losses  in  the  two  windings.  If  sufficient  voltage  is  applied 
to  give  full-load  current,  then  the  wattmeter  will  show  the 
full-load  copper  losses  of  the  machine. 

(b)  The  friction  and  windage  losses  depend  practically  on 
the  speed,  so  may  be  taken  as  constant. 

(e)  The  stator  iron  losses  are  independent  of  the  load,  as 
they  depend  on  the  saturation  of  the  iron  and  the  magnetic 
changes. 

* 00  rotor  iron  losses  are  proportional  to  the  slip, 
therefore  there  is  very  little  increase  up  to  full  load,  and  for 
all  practical  purposes  they  can  be  considered  constant. 

Ihe  losses  (b),  (c)  and  (d)  will  be  given  by  the  no-load 
test,  as  the  power  taken  will  be  nearly  all  due  to  iron  and 
friction  losses,  excepting  a small  portion  which  will  be  due 
to  copper  losses  ; this  should  be  subtracted  from  the  watt- 
meter reading  to  give  the  true  iron  and  friction  losses. 

I trust  the  above  will  be  of  service  to  “ Troubled  ” ; of 
course,  the  results  obtained  will  not  be  sufficiently  accurate 
for  experimental  purposes,  but  will  do  very  well  for  *n 
ordinary  workshop  test. 

W.  I). 


Organiser. 


, t .The  letter  of  “Electricity  Supply”  under  the  heading 
I nemployment  ” in  your  issue  of  2 Ith  inst.,  seems  to  refer 
to  the  correspondence  which  appeared  some  months  ago 
in  your  paper  under  the  title  « Proposed  Engineers’  Asso- 
ciation. 

‘Electricity  Supply  ” says  he  has  “reason  to  know  the 
matter  has  dropped.”  Will  you  kindly  correct  this  idea,  as 
I have  been  in  communication  with  the  whole  of  those  who 
sent  in  their  names  in  connection  with  the  “ Proposed  Engi- 


What  is  an  Electrician  I 

Referring  to  the  correspondence  in  your  issues  of  Sep- 
tember 10th  and  17th,  re  above,  this  matter  was  of  interest 
to  me,  inasmuch  as  in  the  number  of  your  paper  in  which 
this  question  was  raised,  I had  an  advertisement  for  an 
electrician,  and  it  may  be  Interesting  to  the  applicants  to 
Know  the  number  and  class  of  men  who  evidently  consider 
themselves  entitled  to  be  styled  electricians. 

In  the  first  place,  I may  say  that  I fully  agree  with  the 
editorial  definition  of  an  electrician,  and  the  man  who  has 
had  the  training  and  experience  mentioned  therein  is  the 
man  suitable  for  the  post  advertised. 
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The  number  of  applications  received  was  170,  and  they 
ere  made  up  as  follows  : — 

Electricians  (as  above)  who  have  had  charge  of  a 
works'  plant  ..  •••  •••  •••  . 

Manufacturing  engineers’  erectors  or  workmen  (one 

of  these  being  a B.Sc.)  

Central  station  men  

Wiring  contractors’  men 

Men  in  charge  of  hotel  or  private  bouse  lighting  ... 

Men  who  obviously  had  written  on  the  “ off  chance 
Wiring  contractors  who  wish  to  give  up  their  business 
for  a permanent  job 

Total  = 170 

In  selecting  a man  for  any  given  position,  there  is  no 
onbt  that  much  depends  on  the  manner  in  which  the  appli- 
ation  is  written,  and  probably  many  a good  man  has  missed 
situation  by  the  ill  construction  of  his  letter,  and  certainly 
i the  present  instance — even  taking  into  consideration  the 
moderate  wage  offered  and  the  class  of  men  likely  to  be 

ttracted — many  of  the  letters  condemned  the  applicant  at 
nee.  A good  number  of  applications  were  written  on  odd 
,jeces  of  paper  torn  out  of  copy  or  memorandum  books,  and 
hese  from  men  in  apparently  steady  work.  I can  under  - 
tand  that  to  men  out  of  work,  the  cost  of  notepaper  even  is 
consideration,  but  I think  it  would  be  well  if,  when  they 
rere  in  work,  they  would  think  of  the  time  when  their  job 
could  be  finished,  and  lay  in  a little  stock  of  suitable  paper 
,nd  envelopes  for  future  applications.  Perhaps  some  will 
hink  that  this  is  of  trifling  importance,  but  in  these  days 
lothing  which  will  forward  the  chance  of  obtaining  a job 

,hould  be  neglected.  , „ , ,, 

Five  of  the  applications— one  of  them  from  apparently  a 
aitable  man — were  so  badly  written  that  the  address  and/or 
.he  signature  could  not  be  deciphered,  and  life  is  too  short  lor 
; pending  a lot  of  time  in  studying  handwriting  of  this  sort. 

A question  which  has  often  been  put  to  me  is  “ Is  it  of 
iny  advantage  to  enclose  a stamped  addressed  envelope  ? 
Personally,  I do  not  think  it  is,  for  if  an  employer  considers 
jn  applicant  is  likely  to  suit  him,  he  will  not  object  to  spending 
a penny  on  a stamp  ; on  the  other  hand,  I know  from  personal 
experience  that  one  does  not  always  receive  a reply  by  enclos- 
ing a stamped  addressed  envelope.  In  the  present  instance 
fix  applicants  enclosed  stamped  envelopes,  and  these  have 
b€6Q  posted. 

It  was  a matter  for  surprise  to  find  that  in  spite  of  the 
notice  at  the  head  of  the  “ Situations  Vacant  ” column,  no 
less  than  four  enclosed  original  testimonials.  This  is  a very 
risky  thing  to  do,  for  originals  are  likely  to  be  mistaken  for 
copies,  and,  in  the  case  of  unsuitable  applications,  subse- 
quently destroyed.  I might  mention  that  each  of  the  four 
omitted  to  enclose  a stamped  addressed  envelope  for  the  return 
of  their  papers.  They  have,  however,  been  posted.  _ 

Two  young  fellows,  both  of  whom  are  employed  in  the 
stations  of  different  power  companies,  stated  that  “they 
were  not  afraid  of  the  juice  ” ; and  while  1 do  not  altogether 
disbelieve  then),  I am  afraid  the  statement  would  not  be 
taken  as  a recommendation.  The  Employers  Liability  Act 
is  a serious  matter,  and  one  cannot  afford  to  engage 
nersons  who  profess  not  to  have  much  lespect  for  voltage. 

In  conclusion,  I would  advise  men  who  are  applying  for 
situations  of  the  class  indicated  above  to  write  their  appli- 
cations on  foolscap  paper,  and  to  write  on  one  side  only. 
True,  foolscap  is  usually  sold  at  ^d.  per  sheet,  but  for  this 
purpose  it  is  worth  it. 

H#  !>• 

{September  27th , 1909. 


ratio  exists  between  the  voltages  at  the  central  station,  for 
example,  this  ratio  is  a constant  throughout  the  system.  1 
have  found  on  several  occasions  when  testing  that  the  neutral 
has  had  a positive  potential  to  earth  at  one  point,  and  at  the 
.same  time  a negative  potential  to  earth  at  another  point  of 

the  system.  . . , 

Referring  to  his  formula  for  obtaining  the  combined 
insulation  resistance  to  earth  of  a live  system,  Mr.  Russell 
states— “ This  method  can  be  applied  at  any  point  of  the 
system,  and  it  is  not  necessary  to  interrupt  the  earthing  con- 
nection when  making  the  test,  &c.,”  but  he  omits  to  point 
out  that  if  the  earthing  connection  be  not  interrupted  during 
the  test,  the  result  obtained  will  be  the  combined  insulation 
resistance  of  the  network  and  the  earthing  connection  in 
parallel  with  it.  Mr.  Russell  probably  thought  that  the 
necessary  correction  was  obvious,  and  for  the  moment  forgot 
that  a mains  engineer  is  often  too  busy  to  verify  the  formula; 

he  ma,  wish  to  employ.  ,„„lel  shirt. 

Birmingham,  September  27 th,  1909. 


Electric  Laundry  Irons  with  Indicators. 

With  reference  to  your  correspondent’s  letter  from 
Adelaide  on  the  above  matter,  we  think  that  the  plan  we 
have  adopted  in  this  connection  (which  was  shown  by  us  at 
the  Franco-British  Exhibition  last  year)  would  probably 

meet  the  case.  . , , , 

Our  experience  is  that  the  best  point  from  which  to  feed 
electric  irons  is  overhead,  and  not  from  a wall-socket  at 
table  level.  We  therefore  arrange  a ceiling  rose  with  a 
ceiling  Bwitch  alongside,  operated  by  two  cords  hanging  at  a 
convenient  height  over  the  centre  of  the  ironing  table,  with 
a small  red  lamp  connected  in  parallel  with  the  ceiling  rose, 
so  that  this  is  always  alight  when  the  switch  is  turned  on 
and  the  iron  in  circuit.  A light  spiral  spring  attached  to 
the  flexible  cord  serves  to  take  up  the  slack  and  enables 
the  furthest  corners  of  the  ironing  table  to  be  reached 
by  the  iron,  with  an  entire  absence  of  any  slack  flexible  in 
any  position.  The  red  lamp  need  only  be  a 5-c.p.  lamp, 
and  can  be  under-run  to  the  extent  of  some  20  per  cent,  or 
30  per  cent.,  in  which  case  the  current  consumption  is  quite 
trifling  and  the  life  of  the  lamp  exceedingly  prolonged.  _ This 
removes  any  possible  objection  from  the  supply  authority  on 
the  score  of  obtaining  light  from  the  heating  circuit.  We 
have  found  this  plan  answer  admirably  in  practice. 

Rashlelgh  Phipps  & Co. 

London,  W.,  September  28th,  1909. 


The  Measurement  of  the  Insulation  Resistance  of  a Live 
Three-wire  System. 

In  your  issue  of  the  17th  inst.  Mr.  Stnart  A.  Russell 
described  Prof.  Rousseau’s  method  of  obtaining  the  separate 
values  of  the  three  components  in  the  combined  insulation 
resistance  of  a three-wire  network  to  earth. 

I have  employed  this  test  personally  on  several  occasions, 
but  have  not  found  it  satisfactory  except  during  periods  of 
very  light  load.  The  variable  results  obtained  at  other  times 
have  been  dne,  I think,  to  the  unreliability  of  the  assumed 
ratio  of  the  voltage  of  one  side  of  the  syste  m to  that  of  the 
other.  It  does  not  necessarily  follow  that,  because  a certain 


Water-Power  Development. 

I was-  interested  to  see  in  your  last  issue  the  statement 
that  orders  for  large  water-power  plant  for  Canada  had  been 
secured  by  Messrs.  Jens  Orten-Boving  & Co.,  the  bulk  of 
which  they  would  have  manufactured  in  Sweden. 

But  your  remarks  in  44  Notes  on  Trade  Abroad  might 
lead  your  readers  to  infer  that  there  are  no  “hydraulic 
specialists  ” in  this  country,  with  the  exception  of  imported 
Continental  engineers,  which,  to  say  the  least  of  it,  is  hardly 

correct.  . . . 

Water-power  engineering  has  been  carried  on  in  Britain 
by  a number  of  firms  for  50  years  ; some  of  these  firms  in 
the  North  of  England  and  Scotland  have  most  successfully 
designed  and  constructed  water-power  plants,  and  although 
most  of  these  are  not  nowadays  considered  large  as  com- 
pared with  what  you  described,  they  require  nearly  as  much 
technical  knowledge  and  experience  to  carry  out;  and, 
therefore,  the  designers  are  entitled  to  be  called  “ hydraulic 

It  seems  a great  pity  to  me  that  you  should  publish  a 
statement  that  if  any  water-power  development  work  has 
to  be  designed  or  carried  out  in  this  country,  it  is  necessary 
to  import  foreign  engineers  to  do  so. 

My  own  firm  certainly  claim  to  be  British  hydraulic 
specialists,”  as  they  have  for  years  past  devoted  special 
attention  to  the  design  and  construction  of  plant  of  this 
nature,  and  have  carried  through  u number  of  good-sized 
contracts  in  which  the  whole  of  ihe  work  waB  designed  by 
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Englishmen,  a very  considerable  portion  manufactured  in 
the  British  Isles,  and  only  certain  portions,  which  at  the 
present  time  it  is  nearly  impossible  to  get  manufactured  in 
this  country,  have  been  purchased  abroad. 

In  one  case  I supplied  a 3,000-b.h.p.  unit  for  direct 
coupling  to  a.c.  generator,  complete  with  steel  pipe  line, 
expansion  joints,  and  all  usual  accessories,  which  has  been 
installed  abroad  as  an  extension  to  a Continentally  designed 
and  constructed  power  station,  and  the  reports  which  I have 
received  regarding  the  working  of  this  plant,  in  comparison 
with  the  existing  Continental  sets,  conclusively  prove  that 
the  successful  design  of  water-power  plant  is  not  exclusively 
confined  to  foreign  engineers. 

James  Gordon,  A.M.I.M.E. 

London,  E.C.,  September  28th,  1909. 

[We  can  only  imagine  that  our  correspondent  has  not 
carefully  read — if  at  all — our  comments  on  “ Hydro-Electric 
Possibilities  ” in  “Notes  on  Trade  Abroad”  (see  Electrical 
Review,  September  3rd).  We  think  that  careful  refer- 
ence to  these  will  show  that  he  is  labouring  under  a 
misapprehension  as  to  what  we  have  said.  We  quoted  our 
“ visitor’s  ” remarks  as  showing  the  impression  that  is  held 
by  some  engineers  at  home  and  by  authorities  abroad  who 
have  the  placing  of  business  in  their  hands.  We  never  have 
shut  our  eyes  to  the  achievements  of  home  manufacturers  of 
hydraulic  plant ; indeed,  we  referred  to  these  in  the  course 
of  our  article,  and  said  that  we  British  engineers  “ must  not 
let  it  be  imagined  that  we  are  by  no  means  ignorant  of 
hydro-electric  engineering  matters.”  Does  Mr.  Gordon  desire 
to  hold  editors  responsible  for  opinions  expressed  by  their 
correspondents  ? — Eds.] 


Testing  Condensers  for  Leakage. 

I do  not  wish  to  discourage  a newcomer  to  our  profession, 
and  should  have  left  “ Harbee’s  ” letter  unanswered,  but  for 
the  fear  that  it  might  mislead  some  of  our  younger  engineers. 
Let  me,  therefore,  briefly  point  out  that  the  effect  of  a given 
quantity  of  salt  water  passing  into  a bank  of  boilers  with  the 
feed  water,  depends  chiefly  on  three  conditions  of  service  : 
the  class  of  boiler,  the  nature  of  the  load,  and  the  rate  of 
evaporation. 

I have  in  my  own  experience  found  the  maximum  allow- 
able amount  of  salt  per  gallon  in  the  boiler  to  vary  1,000 
per  cent.,  from  200  to  2,000  grains  per  gallon,  the  worst 
conditions  being  when  water-tube  boilers  with  a very  small 
steam  disengaging  surfaoe  and  capacity  have  to  supply  a 
heavy  and  fluctuating  load. 

In  such  circumstances,  I have  found  that  the  lesser 
quantity  mentioned  above  is  sufficient  to  cause  violent 
priming.  I can  assure  “ Harbee  ” that  it  does  not  take  “ a 
good  sized  gap  ” to  pass  enough  salt  water  in  half  an  hour 
to  bring  the  density  in  the  boilers  up  to  this  limit.  As  a 
matter  of  fact,  I have  found  that  a hole  of  J in.  diameter 
in  a single  tube  will  do  it,  and  such  a hole  will  occasionally 
show  up  suddenly  through  the  tube  becoming  thin  and  then 
bursting  through. 

Such  a gap  will  not  need  a chemical  test  to  locate  it  (as 
“ Harbee  ” rightly  claims)  but  it  will  show  itself  up  in  a 
most  unpleasant  fashion.  It  is,  however,  advisable  to  adopt 
some  less  clumsy  method  of  detection. 

In  conclusion,  let  me  beg  “Harbee”  to  remember  that 
in  engineering,  as  elsewhere,  “ circumstances  alter  cases.” 

R.  Somerville  Bayntnn,  A.M.I.C.E.,  &c. 

Mersey  Railway  Power  Station,  Birkenhead, 

September  28th,  1909. 

Views  on  a Review. 

May  I be  permitted  to  make  a few  remarks  in  reference  to 
a — I will  not  say  yovr — criticism  on  Mr.  Ibbetson’s  little 
book  ? 

The  reviewer  avails  himself  freely  of  his  opportunity  of 
using  the  majestic  or  editorial  plural  in  order  to  lend  weight 
to  his  remarks,  but,  not  content  to  hide  his  light  permanently 
under  a bushel,  condescends  to  sign  bis  initials — perhaps  not 
caring  to  adorn  his  lucubration  with  his  full  name.  I should 
like  to  suggest,  with  all  due  deference,  that  his — I apologise 
— their  views  on  prefaces  affect  the  value  of  a book  not  at 
ftllj  and  are  of  little  interest  to  reader8  apart  from  their  recog- 


nition of  the  possible  existence  of  “ a friendly  and  competent 
reviewer,”  while  the  quotation  is  a very  dangerous  one  to  use. 
It  has  a nasty  spike  at  both  ends.  The  remarks  on  the  book 
itself  are  a series  of  brief  commendations  of  whole  chapters 
at  a time  mixed  with  lengthy  exposures  of  generally  minor 
errors,  some  of  which  are  probably  undetected  compositors’ 
mistakes,  and  not  one  is  likely  to  seriously  mislead. 

Take,  for  example,  the  reference  to  page  97  : “The  golden 
flame  . . . is  due  to  vapours  . . . produced  by  the  heat  of 
the  arc.”  Does  your  critic  infer  that  the  vapours  are  not 
produced  by  the  heat  of  the  arc  ? Does  he  wilfully  or 
ignorantly  misread  the  sentence  ? Or  is  he  merely  splitting 
hairs  about  “ Terminological  inexactitudes  ? ” 

If  your  reviewer  should  be  unfortunate  enough  to  stop  a 
boot  travelling  at  a somewhat  high  speed,  would  he  be  under- 
stood if  he  stated  that  the  resulting  discoloration  and 
aggrieved  state  of  mind  were  produced  by  the  kick,  or  would 
he  think  it  necessary  to  talk  about  “ congested  capillaries,” 
“ nervous  impulses,”  &c.,  connecting  cause  and  effect  ? 

True,  there  are  “ more  things  mixed  than  flame  arcs  ” 
(pretty  phrase),  and  vapouring  is  not  their  monopoly. 

C.c.  joints  ! Yes,  I have  had  to  deal  with  these  “ high- 
speed ” joints,  after  erection,  too.  Like  the  steel,  they  may 
work  hot,  but  woe  unto  them  when  in  damp  places,  and  woe 
unto  the  man  in  charge.  There  are  joints  and  joints,  just 
as  there  are  competent  as  well  as  carping  critics. 

There  is  very  great  need  of  a book,  in  less  than  three 
volumes,  dealing  with  the  subject  in  question,  and  the 
writer,  in  common  with  many  others,  has  welcomed  Mr. 
Ibbetson’s  little  work,  and  this  in  spite  of  its  faults.  May 
there  soon  be  a second  edition  with  these  rectified. 

Readers  of  the  Electrical  Review  are  used  to  seeing 
fair  criticisms,  but  one  cannot  feel  that  this  book  has  been 
dealt  with  in  an  impartial  or  even  fair,  let  alone  friendly, 
manner. 

Fair  Play. 

[While  the  taste  of  our  correspondent’s  remarks  might  be 
criticised,  we  will  content  ourselves  with  pointing  out  that 
his  quotation  regarding  the  flime  arc,  by  omitting  words 
essential  to  the  point  made  by  our  reviewer,  completely  begs 
the  question.  We  have  satisfied  ourselves  that  the  review 
is  fair,  while  we  are  certain  that  the  reviewer  was  not  actuated 
by  malice  ; of  his  competence  there  can  be  no  question. — 
Eds.  E.R.] 


Tramway  Power  Tariffs. 

As  to  whether  the  assumptions  in  my  comparison  of 
Glasgow  and  Manchester  traction  costs  are  questionable,  I 
am  quite  content  to  leave  unbiased  readers  to  j udge. 

You  say  I increased  the  Glasgow  loan  charges  to  a hypo- 
thetical amount.  Quite  so.  The  hypothesis,  however,  was 
based  on  a sure  foundation.  Glasgow  obtained  a longer  term 
than  Manchester  for  repayment  of  debt.  Is  then  the  caprice 
of  Government  departments  in  sanctioning  loans  not  to  be 
taken  into  account  in  comparing  costs,  when  those  costs 
include  loan  redemption  charges  ? ' 

Further  on  you  state  that  I make  no  allowance  for  over- 
head equipment  at  Glasgow.  You  are  in  error.  The  capital 
outlay  taken  from  Glasgow’s  accounts  (page  24)  is  obviously 
exclusive,  and  properly  so,  of  overhead  equipment,  which,  in 
towns  like  Manchester,  is  found  by  the  Tramways  Com- 
mittees. Proof  of  this  can  readily  be  seen  in  the  detailed 
statement  of  capital  account. 

Regarding  your  remarks  on  rates,  &c.,  I quite  admit  that 
Scottish  undertakings  generally  pay  more,  proportionately, 
in  rates  than  English  undertakings.  The  allocation  in 
Glasgow,  however,  as  between  generation  and  distribution 
on  the  one  hand  and  tramway  operation  on  the  other,  is 
so  glaringly  incorrect,  apart  from  percentages  on  capital, 
that  it  is  a waste  of  time  to  pursue  this  further. 

Again,  I fail  to  see  that  there  has  been  a “ significant 
silence  ” as  to  thejtraction  proportion  of  Manchester’s  depre- 
ciation. In  your  earlier  comments  you  said  definitely  there 
was  no  counterpart  in  Manchester  to  Glasgow’s  provision 
for  depreciation.  Now  that  you  are  shown  to  be  incorrect 
on  this  point,  you  still  throw  doubt  on  the  allocation  as 
between  lighting  and  traction. 

I feel  compelled  to  say  that  the  accounts  rendered  against 
the  Manchester  Tramways  Committee  h^ve  M^ays,  and 


particularly  in  recent  years,  been  subjected  to  very  searching 
lamination,  notably  by  the  general  manager,  who  thought 
that  Manchester  might  possibly  have  done  better  with  a 
geparate  traction  station.  At  last,  however,  after  exhaustive 
discussion  they  were  fully  convinced  that  combination  nad 
been  justified.  Facts  and  figures  were  produced  to  an 
extent  which  is  impossible  in  a newspaper  controversy, 
and  I submit  that  in  the  case  of  Manchester  the  tram- 
wav  manager  is  of  necessity  abetter  judge  of  the  questions 
discussed  than  anyone  can  possibly  be  writing  away  from 

the  locale.  ... 

Finally,  I note  that  you  make  no.  rejoinder  to  my  com- 
ment on  your  assumption  of  costs  being  equal,  despite  differ- 
ences in  physical  conditions,  financial  policies,  &c. 

Mr.  Yerbnry,  in  his  comments  on  tramway  power  tariffs, 
completely  misses  the  point  at  issue.  He  says  my  observa- 
tions respecting  Sheffield’s  costs  may  be  open  to  incorrect 
interpretation,  and  he  somewhat  irrelevantly  notes  that 
Sheffield’s  accounts  are  drawn  up  in  the  standard  form. 
That  is  not  disputed.  Whether  I have  brought  Manches- 
ter’s costs  down  to  Sheffield’s  basis,  or  raised  Sheffield  s to 
that  of  Manchester,  is  immaterial,  provided  that  1 use  the 
correct  data  for  making  an  equitable  comparison.  As  it  is 
shown  below  that  there  are  certain  omissions  from  the 
Sheffield  basis,  I consider  the  truer  comparison  is  obtained 
bv  bringing  Sheffield  into  line  with  Manchester.  The  point 
is  that  the  latter’s  charge  for  traction  energy  in  the  bloom 
Street  area  (this  being  the  area  fairly  comparable  with 
Sheffield)  is  on  the  basis  of  inclusion  of  all  charges  ^dental 
thereto  and  is  for  net  quantity  delivered,  whereas  Sheffie  d s 
accounts,  as  published,  do  not,  according  to  Mr.  Fearnley, 
the  general  manager,  include  all  items  corresponding  to 
those  in  Manchester,  and  they  further  show  that  Sheffield  s 
cost  is  not  calculated  on  the  net  quantity  delivered,  the 
figure  used  as  a divisor  being  the  gross  quantity  generated. 

To  particularise,  Sheffield’s  cost  for  the  year,  1908,  as 
published,  amounted  to  £36,780,  and  to  these  for  com- 
parison with  Manchester,  must  be  added  (1)  local  rates  on 
ducts,  feeders,  cable,  &c.,  £1,547,  and  (2)  income-tax  £418 
(both  as  estimated  by  Mr.  Fearnley),  £l,96o  ; making  a 

grand  total  of  £38,695.  ...  , , 

On  the  exclusion  of  items  (1)  and  (2)  from  the  published 
costs  I offer  no  comment,  but  insist  that  if  included  in 
Manchester’s  charge  they  ought,  during  comparison,  to  be  put 
against  the  Sheffield  costs,  instead  of  being  left  against  ithe 
general  operating  expenses  of  the  tramways.  Having  now- 
arrived  at  a total  expenditure,  it  is  necessary  to  put  the 
quantities  of  energy  in  Manchester  and  Sheffield  on  a common 
M* 

Manchester  sells  current  at  the  D c.  traction  bus-bars,  and 
its  Bloom  Street  area  is  so  compact  that  the  losses  in  trans- 
mission do  not  exceed  6 per  cent.,  whereas  Mr.  Fearnley 
puts  the  Sheffield  figure  at  10  to  12  per  cent. 

The  total  units  generated  in  Sheffield  during  the  year 
1908  were  13,192,575,  and  the  units  used  in  works  were 
1,003,714.  The  units  lost  in  transmission  in  Sheffield  over 
and  above  those  in  Manchester’s  Bloom  Street  area  were, 
say,  6 per  cent.,  or  791,554.  Adding  these  together  we 
have  1,795,268,  which  taken  from  the  gross  quantity  gene- 
rated leave  a figure,  comparable  with  Manchester,  of 

Dividing  the  above-named  total  cost  of  £38,695  by  the 
11  million  odd  units  just  shown,  we  have  a cost  of  ‘Bid.  per 
unit,  instead  of  the  oft-quoted  figure  of  ‘668d. 

Mr.  Yerbury’s  remark  as  to  Sheffield’s  costs  being 
raised  arbitrarily,  according  to  my  own  judgment,  is  point- 
less, seeing  that  I have  merely  taken  published  data,  and 
supplemented  that  by  further  data  kindly  given  by  his  own 
general  manager. 

Surely  both  parties  to  this  discussion  are  anxious  to 
arrive  at  the  truth,  and  when  it  is  known  that  the  propor- 
tion for  rates  and  taxes  shown  in  Sheffield  s costs  does  not 
include  certain  items  clearly  attributable  to  power  supply, 
then  such  items  ought  for  fair  comparison  to  be  admitted 
at  once.  Also,  if,  in  one  case,  gross  generated  figures  are 
used,  and  in  the  other  net  figures,  no  valid  reason  can  be 
given  against  putting  them  into  line. 

As  to  the  subject-matter  of  Mr.  Yerbury’s  forthcoming 
paper,  which  will,  no  doubt,  be  both  interesting  and  helpful, 
I will  only  say  that  there  is  nothing  debatable  in  thfi 


inclusion  of  such  items  as  Sheffield’s  rates  on  ducts, 
cables,  &c.  Pearce. 

Manchester,  September  27th,  1909. 

~TWhil<T it~  is  clear  that  we  shall  not  agree  with  Mr. 
Pearce’s  system  of  comparison  between  the  Manchester  and 
Glasgow  tramways  power  costs,  nor  that  the  Manches  ei 
tramways  undertaking  could  not  have  produced  enegy 
since  1902  more  cheaply  than  it  has  purchased 
thing  considered— other  matters  arise  which  directly  affect 
the  points  raised  in  our  original  article. 

Manchester,  with  its  67  million  units  output  it 
40  000  kw.  of  plant  in  large  and  economical  sets,  its  an 
day  and  all  night  power  load,  cannot  apparently  afford  to 
supply  traction  energy  on  a 32  per  cent,  load  factor  at 

less  than  Id.  per  unit.  . t £ ,T  „ , 

Mr.  Lewis  Slattery,  of  Oldham,  in  a report  of  November 
1908  (when  the  prices  were  somewhat  higher)  included 
two  tables,  which  we  reproduce  below  ; one  shows 
the  terms  on  which  towns  in  the  neighbourhood 
Manchester  were  supplying  much  smaller  .°° 

worse  load  factors  ; the  other  gives  some  statistics  regarding 
tramway  undertakings  having  their  own  power  plants. 

Tramway  Undertakings  within  a radius  of , say,  30  miles  of  Oldham 
supplied  by  combined  Lighting  and  Traction  Stations. 


Town. 

Prioe  paid 
per 

B O.T.  unit. 

Gross 

annual 

consumption. 

Load 

factor. 

Feeder  cables 
belong  to  and 
maintained  by 

Aahton 
Bury 
Bolton 
Burnley 
Blackburn . . . 
Halifax 
Manch’ter  ... 
Salford  ... 
Stockport  ... 
Rochdale* ... 
Oldham 

l*25d. 

lOOd. 

l-10d. 

l-35d. 

l‘40d. 

l'38d. 

1143d. 

l-30d. 

l-25d. 

rood. 

l'50d. 

622,913 
2,639,874 
4,110,085 
2,485,800 
2,023,577 
3.487,643 
29  955,070 
8,575,959 
2,041,084 
2,064,318 
3,888,404 

21  % 
26% 
2451  % 

18-6  % 
32-7  % 

26  22  % 
19  2 % 
27  % 

Tramways  Dapt 
Tramways  Dept 
Tramways  Dept 
Electricity  Dept 
Tramways  Dept 
Electricity  Dept 
ELectricity  Dept 
Electricity  Dapt 
Electricity  Dept 
Tramways  Dept 
Tramways  Dept 

For  every  100,000  units  over  700,000. 


Tramway  Undertakings  having  their  own  Power  Stations 


Town. 

Gross 

annual 

consumption. 

Works 

costs. 

Total  cost 
inc.  estab. 
charges. 

Load  faotor. 

Belfast 

Birkenhead  . . . 

7,402,175 

2,506,392 

•70d. 

•74d. 

•83d. 

l'037d. 

216% 
25  44  % 

Bournemouth... 

2,643  399 
4,470,748 

1 06d. 
■368  1. 

1626d.* 

•62d. 

371  % 

Glasgow 

Huddersfield... 

Hull 

29,150,391 

4,097,370 

3,617,096 

•353d. 

•38d. 

•74d. 

lT91d.f 

•65d. 

•93d. 

38-3  % 
48% 

31 16% 

13,231,781 

•391d. 

•80d. 

38  23  % 

5,276,670 

•385d. 

•628d. 

2V  % 

Preston 

Sheffield 

1,350,828 

12,188,861 

•384d. 

•394d. 

•7d. 

•668d. 

52  % approx. 
40% 

* Hieh  works  costs  attributable  to  price  paid  for  and  heavy  freight  charges  for 
High  workscoBM  aur  Dura,  ^ of  447,500  depreciation. 

Mr.  Slattery,  with  an  intimate  knowledge  of  Oldham 
conditions,  considered  that  tramways  energy  (less  than  four 
million  units  per  annum)  could  be  profitably  supplied  at 
Id  per  unit,  and  in  view  of  the  tabulated  figures  given 
(even  though  they  may  not  be  strictly  comparable)  one  can 
hardly  doubt  that  there  was  some  justification  for  his  con- 
clusion. Even  the  Portsmouth  tramway  plant,  using  fuel  at  an 
average  price  of  20s.  per  ton,  succeeded  last  year  in  supplying 
2,590,000  units  at  *924d.  per  unit,  inclusive  of  capital 

Mr.  Pearce  suggests  that  we  ignore  the  varying  conditions 
of  tramway  operation  ; we  Bubmit  that  in  the  load  factor 
and  capital  charges  these  conditions  are  largely  represented. 
As  regards  the  rating  of  tramway  power  plant,  we  think  Mr. 
Pearce  will  find  that  the  Glasgow  plant  is  not  the  only  one 
which  can  show  a comparatively  small  assessment,— 
Eds.  E.R.] 
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The  Coefficient  of  Self-Induction. 

In  your  issue  of  August  6th  there  appears  a review  of  our 
book  “ Vectors  and  Vector  Diagrams,”  which  unfortunately 
escaped  our  notice  at  the  time,  owing  to  the  holidays.  While 
we  do  not  wish  in  any  sense  to  call  in  question  the  fairness 
of  your  reviewer’s  comments,  we  think  that  he  has  raised  one 
point  of  considerable  importance  to  electrical  engineers,  which 
should  not  be  allowed  to  remain  as  an  expression  of  individual 
opinion  only. 

We  refer  to  your  reviewer’s  statement  that  he  is  unable  to 
accept  our  treatment  of  the  coefficient  of  self-induction  as 
outlined  by  Maxwell,  which  we  have  expressed  as  a complex 
quantity  when  it  occurs  in  vector  equations.  The  definition 
of  Maxwell’s  coefficient,  as  quoted  by  your  reviewer,  is  as 
follows  : “ That  length  which,  multiplied  by  half  the  square 
of  the  current  in  the  coil,  gives  the  electromagnetic  energy 
due  to  that  current,  stored  up  in  the  field.”  This  definition 
does  not  appear  to  us  to  be  inconsistent  with  the  use  of  a 
complex  number  to  express  the  coefficient.  For,  in  the  case 
of  an  alternating-current  circuit  in  which  iron  losses  affect 
the  value  and  phase  of  the  current,  the  ratio  between  that 
current  and  the  magnetic  flux  undoubtedly  involves  a com- 
plex number.  By  excluding  iron  losses  our  form  of  this 
coefficient  at  once  reduces  to  a simple  number,  as  is  shown 
on  page  84. 

If  our  view  is  not  correct,  it  would  seem  that  the  use  of 
this  coefficient  by  writers  of  more  importance  than  ourselves 
(for  instance,  Dr.  Kapp)  has  been  a mistake,  since  in  ordinary 
electrical  engineering  formula:  these  writers  appear  to  in- 
clude in  the  coefficient  the  relationship  between  current  and 
flux.  For  this  reason  we  think  that  this  matter  is  of 
material  importance  to  the  electrical  engineering  profession, 
and  we  hope  that  your  reviewer  will  clear  up  for  us  his 
misgivings  on  the  point. 

C.  F.  Smith, 
William  Cramp. 

Municipal  School  of  Technology, 

Manchester,  September  27th,  1909. 


I have  read  with  much  interest  the  above  letter.  I 
entirely  agree  with  the  authors  that  the  question  is  one  of 
great  importance.  Taking  warning  from  the  fate  of  Satni 
in  “ False  Gods,”  I must  decline  the  invitation  to  become 
an  iconoclast.  The  high  priests  declare  that  copper  coils 
near  masses  of  iron  have  “self-inductance.”  A “little 
wisdom  ” shows  that  it  is  practically  impossible  to  calcu- 
late this  self-inductance.  Even  if  it  were  possible  it 
would  be  a far  too  complicated  function  of  the  current  to  be 
of  any  use.  “ Great  wisdom  ” may  show  that  it  is  advisable 
to  inculcate  a belief  amongst  youthful  electricians  in  the 
horrible  fetish  of  a constant  self-inductance  near  masses 
of  iron.  If  this  be  the  case,  I have  not  yet  attained  to 
“ great  wisdom,”  and  still  attempt  to  teach  the  young  why 
the  assumptions  generally  made  by  the  priests  in  order  to 
simplify  theory  often  give  results  which  are  approximately 
true. 

I fail  to  see  how  the  ratio  between  current  and  flux  can 
evtr  be  a complex  number.  If  it  is,  then,  surely,  either  one 
or  both  must  be  imaginary,  and  jf  so,  why  bother  about 
them  ? 

Your  Reviewer. 


mining  Apparatus. — During  the  recent  session  of  the 

Institution  of  Mining  Engineers  at  Newcastle,  a quantity  of 
apparatus  designed  for  use  in  mines  was  exhibited. 
Messbs.  A.  Reykolle  & Co.,  Ltd.,  of  Hebburn-on-Tyne,  showed 
their  standard  safety  ironclad  switchgear,  box-type  wrought- 
ironclad  switchgear,  the  Merz-Price  system  of  protection  for 
cables,  and  various  oil-break  switches,  gate-end  boxes,  &c.  A 
demonstration  was  given  of  the  ignition  of  a mixture  of  gas  and  air 
in  a caBt-iron  box  with  wide  metal-to-metal  flanges,  showing  that 
no  emission  of  flame  oocurred,  though  a similar  experiment  with  a 
box  having  a defective  rubber  riDg  joint  was  shown  to  result,  in  the 
ignition  of  a gassy  atmosphere  surrounding  the  box.  Mb.  T.  C. 
Futeb  , 26,  Cloth  Market,  Newcastle-on-Tyne,  exhibited  a portable 
hand  air-compressor  used  for  blowing  dust  out  of  the  windings, 
commutator  lugs,  &c.,  of  dynarr  os  and  motors;  this  consisted  of  an 
air  reservoir  and  pump  on  a wheeled  frame,  with  which  a pressure 
of  15  to  25  11).  per  sq.  in.  could  be  maintained,  with  a nozzle  having 
an  aperature  of  in.,  attached  to  a 10-ft.  length  of  hose. 


THE  ENGINEERING  SECTION  OF  THE 
BRITISH  ASSOCIATION  AT  WINNIPEG.-II, 


[by  our  special  commissioner.] 


We  mentioned  in  a previous  article  that  a large  part  of 
the  proceedings  were  occupied  with  papers  on  the  wot  king  of 
the  grain  industry  in  the  Western  provinces,  and  the 
development  of  their  communications,  especially  those  east- 
ward by  water.  To  make  clear  our  account  of  this  subject, 
and  the  bearing  on  it  of  these  papers,  we  append  a rough 
sketch  map  of  the  country.  Canada  consists  broadly  of  five 
sections  : A,  the  Laurentian  area  ; B,  the  rich  Cordilleran 
region  along  the  Pacific  Coast,  including  the  Rocky  Moun- 
tains to  its  eastern  foothills  ; C,  the  district  south  and  east 
of  the  great  fault  which  runs  through  Cabot  Strait  along 
the  St.  Lawrence  nearly  to  Montreal,  and  then  due  south 
through  Lake  Champlain  and  the  Hudson  River  to  New 
York  ; D,  the  southern  promontory  of  Ontario  between 
Lakes  Ontario  and  Erie  on  the  east,  and  Huron  and  the 
Georgian  Bay  on  the  west  ; E,  the  great  fertile  plains  lying 
between  A and  B which  form  the  provinces  of  Manitoba, 
Saskatchewan,  and  Alberta.  To  complete  the  country,  the 
arctic  region  of  tundra  and  ice  should  be  added,  and  for 
administrative  purpose  the  waterways  of  the  St.  Lawrence  and 
the  lakes,  giving  water  access  to  the  heart  of  the  continent, 
may  be  treated  as  a separate  province  or  department. 

Of  the  above  divisions  A,  called  the  shield  of  Canada,  is, 
in  the  main,  an  immerse  wilderness  of  streams,  lakes  and 
forests.  It  lies  all  round  Hudson’s  Bay  as  a centre,  and  is 
bounded  by  a chain  of  great  waters,  Baffin’s  Bay,  the  Gulf 
of  St.  Lawrence,  the  great  lakes,  Winnipeg,  Athabasca, 
and  the  great  Slave  and  Bear  Lakes  to  the  Arctic  Ocean. 
It  has  been  swept  bare  of  all  recent  deposits  by  glacier  ice, 
leaving  vast  areas  of  iceworn  Laurentian  rocks,  and  masses 
of  moraine,  except  where  beds  of  later  Arch  man  or  Pahcozoic 
deposits  remain  over  the  Laurentian,  or  igneous  rocks  have 
been  extruded  from  below.  The  principal  localities  where 
beds  later  than  the  Laurentian  rocks  remain,  and  the  soil  is 
cultivable  though  not  highly  fertile,  are  in  the  region  round 
Cobalt,  the  district  S.W.  of  Hudson’s  Bay,  and  that  along  the 
north  shores  of  the  Upper  St.  Lawrence  and  Lake  Ontario. 

Section  B is  a mountainous  region  350-400  miles  wide 
along  the  whole  of  the  Pacific  Coast,  continued  southwards 
through  the  United  States  and  northwards  into  Yukon.  The 
valleys  and  Pacific  shore  are  highly  fertile,  and  the  hills  con- 
tain great  mineral  wealth.  It  will  become  an  important 
market  and  exporting  base  for  the  agricultural  products  of 
the  wheat  growing  country. 

With  Sections  C and  D we  are  not  immediately  concerned. 

Section  E contains  the  three  provinces  of  Manitoba, 
Saskatchewan  and  Alberta,  whose  wealth  and  rapid  develop- 
ment are  occupying  so  much  attention.  Geographically,  this 
section  is  the  northern  part  of  the  great  central  plain  whose 
southern  part  is  the  valley  of  the  Mississippi,  deposited  in  the 
Mesozoic  period  by  an  inland  sea  which  stretched  from 
the  Gulf  of  Mexico  to  60°  N.  Lat.,  or  to  Alaska. 
Though  there  is  no  elevated  divide,  there  is  a watershed 
between  streams  flowing  into  the  Missouri  and  Mississippi 
and  those  flowing  into  Hudson  Bay,  near  and  along  the 
international  boundary  liue  and  the  49th  paiallel.  The 
natural  course  for  eastward  communication  and  transport 
from  this  region  to  Eastern  Canada,  the  eastern  cities  of  the 
United  States  and  the  Atlantic  is  by  the  shortest  route  to 
the  great  lakes,  and  this  route  is  kept  north  of  Lake  of  the 
Woods  by  the  political  boundary.  The  eastward  traffic 
passes  necessarily  between  that  lake  and  Lake  Winnipeg,  and 
here  at  the  junction  of  the  Red  and  Assmiboine  Rivers,  near 
where  the  fertile  lands  march  with  the  barren  Laurentian 
region,  is  built  the’City  of  Winnipeg.  For  communication 
with  the  southern  markets  of  the  United  States,  the  present 
route  is  by  rail  from  Winnipeg  to  Minneapolis  and  St. 
Paul  on  the  Mississippi.  Four  hundred  miles  of  railway 
connect  Winnipeg  to  Port  Arthur  and  Fort  William  on  Lake 
Superior.  All  eastwise  traffic  must  pass  those  places,  but 
Winnipeg  is  the  actual  market  of  the  fertile  region  and  Port 
Arthur  is  merely  a port  of  transit  and  shipment,  just  as 
later  on  Winnipeg  will  be  a place  of  transit  to  the  great 
cities  which  will  rise  farther  north  and  west. 
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The  soil  of  large  areas  of  these  provinces  is  a peculiar 
black  clayey  earth,  called  in  the  I nited  States  gumbo,  and 
is  believed  to  be  a vegetable  formation  of  lacustrine  origin. 
It  is  very  widely  distributed  in  the  eastern  parts,  but  less  so 
as  the  ground  rises  in  the  west  towards  the  foothills  of  the 
Rockies?  To  its  extraordinary  fertility,  and  to  the  climate, 
is  due  the  enormous  capacity  of  the  district  for  growing 
grain,  and  especially  wheat.  The  total  rainfall  is  low, 
averaging  about  17  in.,  too  low  at  first  sight  for  very  large 
crops,  but  of  these  17  in.,  13  in.  fall  in  the  growing  months, 
April  to  September.  Not  only  are  the  crops  large,  but  the 
quality  produced  is  extraordinarily  high.  To  quote  Mr. 
George  Harcourt  : “ The  great  stretch  of  land  lying  for 
1,000  miles  along  the  international  boundary  from  the  Red 
River  to  the  Rocky  Mountains  enjoys  a climate  peculiarly 
its  own.  The  long  days  of  bright  sunshine,  together  with 
the  abundance  of  nitrogen  in  the  soil,  seem  to  supply  just 
the  right  combination  necessary  to  produce  a clear  hard 


and  new  kinds  of  quickly  ripening  wheat  will  still  further 
increase  the  production.  It  would  seemx  that  in  the 
near  future  the  annual  yield  of  these  provinces  and  the 
territory  north  of  them  will  much  exceed  5,000  million 
bushels  of  grain.  Much  was  said  in  the  papers  read  before 
the  Section  at  Winnipeg  of  the  organisation  for 
handling  the  grain,  the  regulation  of  the  elevators,  and  the 
maintenance  of  standard  grades.  The  machinery  for  this 
is  organised,  works  well,  and  can  be  extended  as  required. 

But  how  is  this  output  to  be  transported  away  from  the 
country  ? 

Ultimately  much  of  it  will  go  westwards  over  the  Rocky 
Mountains  to  the  Pacific  ports ; and  when  the  ^ United 
States  become  buyers  of  wheat  instead  of  sellers,  Canadian 
wheat  will  go  south  to  the  Missouri  and  the  Mississippi. 
But  it  seems  as  if  most  of  it  must,  in  any  case,  go  east- 
wards, and  the  bulk  is  so  great  that  it  must  travel  by  water 
as  much  as  possible,  so  that  provision  for  water  transport  to 
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flinty  grain  possessing  a high  percentage  of  gluten.”  And 
Mr.  Miller  writes  : “ The  marvel  increases  when  one  learns 
that  at  the  present  time  scores  of  farms  that  have  been  cropped 
continuously  for  28  and  30  years  (excepting  every  third  and 
fourth  year  for  a rest),  without  the  aid  of  artificial  fertilisers, 
are  still  very  fertile.  Some  idea  of  the  fertility  of  the  soil 
may  be  gained  from  the  fact  that  with  few  exceptions  the 
oldest  farms  must  when  fallowed  be  tilled  only  sparingly, 
lest  the  next  crop  grown  thereon  should  fail  of  too  rank 
growth.” 

The  present  output  of  grain  by  the  three  provinces  is 
240  million  bushels  (over  6 million  tons),  a quantity  double 
of  the  output  three  or  four  years  ago.  But  the  land  so  far 
taken  np  is  only  11  £ million  acres,  just  5 per  cent,  of  that 
part  of  the  area  of  the  provinces  which  is  known  to  be 
suitable  for  growing  wheat.  Bat  those  whose  business  it  is 
to  follow  these  matters  are  convinced  that  the  area  can  be 
extended  greatly  beyond  that,  especially  to  the  north.  Wheat 
has  been  ripened  successfully  in  62°  N.  latitude,  far  north  of  the 
area  mentioned  above,  a result  due  to  the  Chinooks  or  warm 
western  winds,  blowing  off  the  Pacific  and  across  the  Rocky 
Mountains,  which  are  lower  in  those  latitudes  than  further 
south.  The  isothermals  take  a BtroDg  bend  northwards  in 
that  region.  Wheat  grown  at  the  Peace  River  in  N.  latitude 
56°  (Edinburgh)  took  first  prize  in  the  Chicago  Exhibition 
in  1893,  and  that  grown  at  ChipewXan  in  N.  latitude  59" 
(Orkney  Islands)  took  first  prize  at  Philadelphia  in  1876. 
In  1908,  6,000  bushels  of  wheat  raised  on  a farm  in  58^°  N. 
latitude  sold  at  81 '25  the  bushel.  It  is  said  on  the 
authority  of  Prof.  Maconn,  of  Ottawa,  that  wheat  can  be 
ripened  as  far  north  as  66°  N.  latitude.  Improved  agriculture 


and  from  these  provinces  is  an  urgent  question  for  the 
Canadian  Government. 

The  present  position  is  as  follows  : All  grain  going  east- 
wards passes  by  rail  via  Winnipeg  to  Fort  William  or  I ort 
Arthur  on  Lake  Superior  : that  is  to  say,  the  nearest 
point  for  water  carriage  is  400  miles  by  rail  from  the 
nearest  point  of  the  grain-growing  provinces.  So  far,  no 
scheme  is  proposed  for  reducing  that,  and  che  ports  on  Lake 
Superior  are  the  head  of  navigation  at  present  in  view,  l or 
Atlantic  ports,  the  grain  is  shipped  from  Montreal.  The  St. 
Laurence  now  carries  ships  drawing  27^  ft.  of  water  up  to 
Montreal  at  all  states  of  the  tide,  and  the  dredging  necessary 
for  a depth  of  30  ft.  is  nearly  completed,  and  that  depth 
will  be  available  next  summer.  Then  the  work  of  increas- 
ing the  depth  to  35  ft.  will  be  begun,  which  when  com- 
pleted will  make  the  port  available  for  all  Bhips,  excepting 

a very  few.  , , , 

We  have  now  bo  deal  with  the  lake  route  between 
Montreal  and  Lake  Superior.  There  is  no  passage  for  ships 
on  the  St.  Lawreiw*  above  Montreal,  owing  to  the  raPj^®i 
but  ships  not  exceeding  270  ft.  in  length,  45  ft.  in.  width, 
and  14  ft.  draught,  can  pass  from  Montreal  to  Lake 
Ontario  by  a series  of  canals  on  the  Canadian  side  having 
21  locks  and  rising  206  ft.  From  Ontario  into  Erie  ships 
of  the  same  dimensions  can  pass  by  the  Welland  Canal 
parallel  to  the  Niagara  River  on  the  Canadian  side.  Lakes 
Erie  and  Huron  with  the  Georgian  Bay  are  on  the  same 
level,  and  the  Detroit  River  between  Erie  and  Huron  will 
carry  ships  drawing  20  ft.  of  water.  At  the  Soo  between 
Huron  and  Saperior,  locks  on  both  tbe  Canadian  and 
American  sides  will  take  ships  600  ft.  long,  60  ft.  wide,  and 
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drawing  20  ft.  of  water.  Thus  the  present  navigation  pro- 
vides for  ships  drawing  20  ft.  between  Lake  Superior  and 
the  American  ports  of  Duluth,  Chicago,  Milwaukee,  Detroit 
and  Cleveland,  but  only  much  smaller  ships,  drawing  less 
than  14  ft.,  can  reach  Montreal.  Either  then  the  grain 
travels  all  the  way  by  rail  on  the  C.P.R.  to  Montreal,  there 
to  be  delivered  through  the  elevators  to  the  holds  of  ocean- 
going steamers,  or  it  travels  the  whole  or  part  of  the  way 
by  small  boats  and  undergoes  several  transhipments. 

Clearly  the  development  of  the  wheat  country  will  be 
choked  unless  better  means  of  communication  can  be  provided. 

Two  schemes  are  proposed.  One  is  to  enlarge  the  canals 
and  locks  between  Montreal  and  Kingston  on  Lake  Ontario, 
and  also  the  Welland  canal  between  Ontario  and  Erie  to 
take  vessels  of  the  same  size  as  those  which  can  now  pass 
the  Sqp.  The  other  is  to  construct  a new  channel  between 
Montreal  and  the  Georgian  Bay  by  way  of  the  Ottawa  River, 
Lake  Nipissing,  and  the  French  and  Pickerel  rivers,  this 
also  to  take  vessels  of  the  same  size  as  can  now  pass  the  Soo 
locks.  The  distance  from  Montreal  to  Georgian  Bay  would 
be  440  miles,  the  rise  to  the  summit  level  of  Lake 
Nipissing  from  Montreal  would  be  659  ft.  in  23  locks,  and 
the  descent  to  Georgian  Bay  98  ft.  in  4 locks.  Of  the  440 
miles,  346  would  pass  through  rivers  and  lakes,  28  miles 
would  be  excavated,  and  66  miles  would  be  dredged.  The 
time  of  passage  is  estimated  at  70  hours  for  a lake  steamer 
of  12  knots,  and  the  route  would  be  open  for  seven  months 
of  the  year. 

The  latter  scheme  is  likely  to  be  adopted,  on  the  ground 
that  the  former  plan  gives  a route  liable  to  be  interrupted 
in  the  event  of  political  difficulties  with  the  United  States. 
The  cost  is  put  at  100  million  dollars,  and  as  a set-off 
against  this  it  is  estimated  that  water  powers  of  a one  million 
horse-power  will  become  available,  and  could  be  brought  into 
use  at  a cost  of  $50  per  horse-power.  In  addition  a large 
new  tract  of  land  will  be  opened  up  for  settlement.  In  point 
of  time  saved  there  is  not  much  difference  between  the  two 
routes,  but  the  Ottawa  is  a magnificent  river,  and  the  new 
waterway  will  be  a noble  addition  to  the  resources  of  the 
Dominion  when  it  becomes  a regular  route  for  large  vessels. 
The  effect  of  the  construction  will  be  that  ocean-going 
steamers  of  7,000  tons  of  the  ordinary  tramp  type  will  be 
able  to  load  grain  to  nearly  their  full  capacity  on  Lake 
Superior  and  complete  their  cargoes  at  Montreal  for  any 
Atlantic  port ; while  foreign  cargo  and  coal  will  be  carried 
to  the  very  heart  of  the  Continent  in  ocean  steamers  without 
trans-shipping. 

The  opening  of  the  Georgian  Bay  Canal  may  have  another 
important  effect  on  the  Dominion  trade.  An  enormous 
traffic,  40  milliou  tons  per  annum,  now  passes  the  Sault  Ste 
Marie  locks  by  lake  boats  carrying  iron  and  copper  ore  from 
Lake  Superior  to  Cleveland  on  Lake  Erie  for  Pittsburg. 
These  boats  are  of  a very  peculiar  type.  They  resemble  very 
long  barges,  being  undecked,  except  at  the  stern  where  they 
have  engines  and  boilers,  and  at  the  bows  where  the  crew 
live  in  a kind  of  elevated  castle.  They  are  as  much  as 
600  ft.  long,  and  carry  loads  of  10,000  or  12,000  tons.  They 
are  well  adapted  to  lake  traffic,  but  are  probably  not  suited 
for  ocean  traffic.  Their  dimensions,  however,  have  fixed 
those  of  the  Georgian  Bay  Canal  locks.  There  is  no  coal  in 
central  Canada  (excepting  beds  of  lignite  in  Manitoba  and 
Saskatchewan),  and  these  lake  boats,  which  are  run  primarily 
to  carry  ore  to  Pittsburg,  bring  return  cargoes  of  Pittsburg 
coal  to  Lake  Superior,  and  it  is  from  this  source  that  all  that 
part  of  the  continent  and  the  lake  steamers  get  their  sup- 
plies. The  opening  of  a deep  water  route  from  the  St. 
Lawrence  may  enable  Cape  Breton  to  send  coal  to  Lake 
Superior  as  return  cargo  for  the  grain  ships.  This  will 
remove  the  disadvantage  under  which  the  Canadian  lake 
boats  at  present  suffer,  viz.,  that  they  have  no  return  cargo 
for  the  westward  voyage,  while  the  American  boats  carry 
coal  from  Cleveland.  Similarly  in  the  West,  the  British 
Columbia,  and  Rocky  Mountain  mines  can  supply  Alberta 
and  Saskatchewan. 

Besides  the  Georgian  Bay  Canal  another  route  to  the 
Atlantic  is  contemplated — that  by  Hudson’s  Bay,  and  a 
branch  line  550  miles  in  length  has  been  surveyed  con- 
necting the  nearest  point  in  the  grain  district  on  the 
Canadian  Northern  Railway  to  the  mouth  of  the  Churchill 
River  on  Hudson’s  Bay.  The  value  of  this  route  will  depend 


no  doubt  upon  the  average  time  during  which  it  would  be 
closed  by  ice  in  Hudson’s  Strait  or  by  shore  ice  at  the  port. 
There  is,  moreover,  more  than  one  continuous  waterway 
between  Lake  Winnipeg  and  Hudson’s  Bay,  and  the 
Saskatchewan  River  runs  from  the  Foot  Hills  of  the  Rockies 
into  Winnipeg.  Canadians  look  to  some  of  these  routes 
being  made  navigable  in  the  future,  so  that  grain  can  be 
shipped  from  the  heart  of  any  of  the  provinces. 

For  the  development  of  the  provinces,  water  transport  is 
necessary  for  the  heavy  grain  cargoes  ; but,  as  in  the  past 
so  in  the  future,  the  railways  must  open  up  new  lands,  carry 
on  communications,  and  collect  and  distribute  the  trade  of 
the  ports.  Western  Canada  has  grown  up  with  the  C.P. 
Railway,  and  Lord  Strathcona  is  king  in  Winnipeg.  But 
Canadians  intend  that  the  development  of  the  country  shall 
not  be  hindered  by  the  establishment  of  -commercial  mono- 
polies, and  partly  with  the  idea  of  opening  competition  with 
the  C.P.  Railway,  partly  from  Liberal  party  motives  of  having 
something  to  set  off  against  the  great  work  of  the 
Conservative  party  in  building  that  line,  but  largely  no 
doubt  from  the  sheer  necessity  of  providing  more  railway 
facilities,  a new  line  is  under  construction  from  Monckton  at 
the  head  of  the  Bay  of  Fundy  to  a new  port,  Prince  Rupert, 
on  the  Pacific.  The  route  runs  more  or  less  parallel  to  the 
C.P.  Railway,  crossing  the  St.  Lawrence  above  Quebec, 
where  the  great  cantilever  bridge  has  failed  under  con- 
struction, passes  through  Winnipeg,  and  connects  with 
Port  Arthur,  but  except  at  Quebec  running  wide  of  the 
St.  Lawrence  and  Ontario  ports  through  new  country. 
From  Monckton  to  Winnipeg,  about  1,900  miles,  the  line 
is  being  constructed  by  the  Dominion  Government,  and  is 
called  the  National  Trans-Continental  Railway  ; and  beyond 
Winnipeg  to  the  coast  by  the  Grand  Trunk  Pacific  Railway 
Co.  Both  the  C.P.R.  and  this  new  line  look  to  competing 
with  the  water  routes  for  the  carriage  of  grain,  and  at  certain 
rates  will  no  doubt  obtain  their  share  of  the  traffic.  The 
essential  condition  for  economical  working  of  the  heavy 
train  loads  is  that  the  gradients  shall  be  easy.  The  Trans- 
continental Railway— we  take  our  figures  from  Mr.  Duncan 
MacPherson’s  paper — look  to  drawing  single  train  loads  of 
4,290  tons  gross,  2,860  tons  net  (nearly  100,000  bushels  of 
wheat)  behind  one  engine  (Mallet  articulated  compound)  by 
keeping  the  gradients  to  a maximum  of  *4  per  cent.,  compen- 
sated for  curves  ; and  they  have  maintained  this  throughout 
the  whole  distance  except  in  two  places  of  12\  and  10  miles 
in  length  respectively,  where  gradients  of  1*1  per  cent., 
adverse  to  east-bound  traffic,  are  permitted  in  view  of  the 
very  large  economies  in  construction  obtained  thereby.  They 
reckon  on  carrying  wheat  profitably  from  Winnipeg  to 
Quebec,  1,351  miles,  for  4-25  cents  per  bushel,  Is.  5d.  per 
quarter,  or,  say,  17  ton-miles  for  Id. 

Similarly  an  elaborate  paper  by  Mr.  T.  E.  Schwitzer  con- 
♦ tained  an  account  of  two  great  works  on  the  C.P.R.,  near  the 
Rockies.  One  is  the  Lethbridge  Yiaduct,  more  than  a mile 
long  and  over  300  ft.  high,  and  the  other  the  grade  revision 
in  the  Kicking  Horse  Pass.  The  viaduct  is  a piece  of 
economical  reconstruction,  which  will  pay  immediately 
for  itself,  but  the  grade  revision  is  a costly  piece  of  work, 
involving  two  long  spiral  tunnels,  and  is  only  justified 
by  the  prospect  of  economy  in  hauling  the  heavy  traffic 
anticipated  in  the  future.  The  present  4*5  per  cent, 
grade  over  3*7  miles  is  reduced  to  a 2*2  per  cent, 
grade  over  7' 5 miles,  which  allows  two  engines  to  draw 
980  tons,  where  four  engines  are  now  required  to  draw  700 
tons. 

The  papers  on  Canadian  problems,  of  which  we  have 
attempted  to  give  a general  account,  were  the  following  : 

Sir  W.  H.  White,  K.C.B.— Presidential  Address. 

Lt.-Col.  W.  P.  Anderson,  M.Inst.O.E  , Chief  Engineer  of  the 
Department  of  Marine  and  Fisheries. — “ Improvements  in  the 
Navigation  of  the  St.  Lawrence.” 

Report  of  the  Commission  on  the  Georgian  Bay  Canal  Scheme 
Abstract  prepared  for  the  Section. 

Major  G.  Stephens.— " The  St.  Lawrence  River,  the  Great 
Imperial  Highway.” 

T.  E.  Schwitzer,  Assistant  Chief  Engineer,  C.P.  Railway.— 
“ Recent  Engineering  Works  on  the  Canadian  Pacific  Railway. 

Duncan  MacPherson,  M.Inst.O.E. — “The  National  Trans-Con- 
tinental Railway.”  . . 

George  Harcourt,  Deputy  Minister  of  Agriculture,  Province  oi 
Alberta.— “The  Development  of  the  Grain  Industry  of  Western 
Canada  and  its  Future  Possibilities.” 


w.  H.  Lanigan,  Assistant  Freight  Traffic  Manager,  C.P.  Railway. 
"The  Transportation  of  Grain.”  _ . . . 

John  Miller,  Experimental  Farm.  Indian  Head,  Saskatchewan. 
Tne  Development  of  the  Grain  Industry  in  the  West,  and  Gram 

toiAge.”  W A>  p. 


The  Municipal  Hydro-Electric  Works  of  the  City 
of  Winnipeg.* 

’he  present  Public  Utilities  Co.  which  is  operating  in  and  around 
he  City  of  Winnipeg,  has  a monopoly  of  such  a nature  that  the 
nunicipal  authorities  have  decided  not  to  await  the  expiration 
he  present  franchises,  which  would  enable  the  city  to  assume 
ontrol  either  of  these  present  properties,  or  to  arrange  new  agre  - 
neS  for  further  control  of  rates.  The  only  other  course  logically 
men  was  to  create  competition,  for  the  reason  that  the  cost  of  f ue 
n Winnipeg  is  excessive  and  does  not  offer  effective  means  of  com- 
jetition  in  itself  by  the  private  production  of  electric  energy.  Thu 
•ompetition  might  have  been  created  by  chartering  a 8eco“d  ,co“‘ 
sany  for  the  production  and  sale  of  hydro-electric  energy,  but 
listorv  of  such  efforts  has  usually  been  that  of  amalgamation,  and  a 
“petition  of  monopoly.  Whether  or  not  such  or  any  monopoly  is 
DrPis  not  when  regulated,  for  the  best  interests  of  a city,  need  not 
be  discussed  here,  but  the  decision  was  reached  in  190o  to  construct 
municipal  works,  for  the  purpose  of  creating  the  competitive  con- 

^In  that  year  a careful  examination  was  made  of  the  hydraulic 
resources  of  the  Winnipeg  River,  which  has  its  chief  gathering 
^rounds  in  the  lake  country  of  Western  Ontario,  and  which  flowB 


A 60,000-h.p.  generating  station,  operating  under  45  ft.  to  46  ft.  o 
hydraulic  head ; a 77-mile  transmission,  consisting  of  four  tnree- 
phase  circuits  carried  on  two  series  of  double-circuit  steel  towers 
with  concrete  footings;  a terminal  station  in  the clty • 
the  pressure  of  the  current  transmitted  will  be  reduced  to  11,000 
volts.  An  underground  cable  distribution  to  three  or  more  sub- 
stations, where  the  pressure  will  be  reduced  to  2,200  volts  and  or 
550  volts ; and  a secondary  underground  and  overground  dis- 
tribution to  customers.  The  distribution  has  not  yet  been  studied 

At  Point  du  Bois  there  is  a large  lake  adjacent  to  the  head  gates, 
a contour  favourable  to  economical  works,  rock  foundations  for  all 
constructions,  and  a difference  of  hydraulic  level  which  will  be 
practically  constant.  The  water  is  free  of  silt  and  other  objection- 
able matter.  . ..  , ..  . . ... . 

After  studying  various  possible  designs,  it  was  decided  to  build 
concrete  overflow  walls,  a rock-filled  dam,  and  a P°woj  k°use 
with  wheel  pits  built  as  an  integral  part  of  the  head  block,  and  a 
transformer  station,  also  integral  with  the  power  house  itself. 
Further  consideration  of  cost  and  climate  gave  as  a result  an 
enclosed  forebay  room,  and  double  runner  turbine  units  of  5,200  H.r. 
capacity  each,  at  a speed  of  164  b.p.m.,  also  motor- operated  head 
gates  protected  by  stop  log  arrangements ; the  whole  power  house 
is  again  protected  by  head-gate  piers  in  the  canal,  by  which  the 
canal  can  be  unwatered  by  the  use  of  stop  logs. 

The  generating  room  will  ultimately  contain  two  turbine-driven 
exciters  of  250  kw.  each,  two  motor-driven  exciters  of  the  same 
capacity,  and  16  main  generator  units  of  3,000  k.v.a.  each,  operating 
at  6,600  volts,  60  cycles,  three-phase  ; of  the  above,  five  main  units 
and  two  exciters  are  to  be  now  installed.  These  generating  units 
will  be  so  arranged  as  to  be  operative  in  groups  of  three  per  bank 


through  the  eastern  portions  of  the  Province  of  Manitoba  and 
empties  into  Lake  Winnipeg,  after  pa’siDg  through  a rock-ribbed 
country  very  suitable  for  such  works  as  were  contemplated.  The 
report  presented  justified  the  city  authorities  in  making  contour 
surveys  of  the  most  promising  power  sites,  which  were  performed 
during  the  following  winter,  after  which  followed  eneineers’  esti- 
mates of  cost  in  April,  1906,  and  a popular  vote  of  §3,250,000  in 
June,  1906,  which  indicated  clearly  the  then  desire  of  the  property 
owners  of  the  city,  which  was  to  expend  the  above-mentioned  sum 
oa  municipal  hydro-electric  works.  . 

In  October,  1906,  the  desigrs  for  works  were  begun,  and  it  was 
then  contemplated  to  complete  the  same  in  2^  years ; the  financial 
stringency  of  1907  caused  a set  back  of  over  a year,  but  the  con- 
struction is  now  being  vigorously  prosecuted,  over  $500,000  has 
been  expended,  and  further  contracts  of  over  $1,000,000  are  now  in 
process  of  completion,  whilst  further  contracts  for  equipment  and 
distribution  are  soon  to  be  placed,  and  it  is  contemplated  to  have 
the  works  in  operation  ready  for  delivering  power  within  the  next 
18  months. 

The  undertaking  will  consist,  when  completed,  of  the  following  : 

• Abstract  of  brochure  issued  at  the  B.A.  meeting  at  Winnipeg. 


i accordance  with  a similar  grouping  of  the  step-up 

llectric  travelling  cranes  of  suitable  capacity  will  be  installed 

’ffg^iSg  *3S\.  bull.  .hrougboC  o.  .emfo.ced 

oncrete  upon  pUin  concrete  toilrace  welle.  A ol  t 

uilding  is  shown  upon  which  will  be  observed  the  “tunl 
rrangement  of  the  equipment  and  the  resulting  simplicity  of  t 

UTh°en  transmission  system  will  be  constructed  ^ 

irivate  rieht-of-way,  and  by  the  shortest  feasible  route,  ihe 
owers  are  built  up  of  structural  shapes  in  an  ^onomicai  dcsign 
nd  are  of  two  tvnes— braced  (in  which  the  spread  of  the  base  is 

!bout  one-fourth  the  height  of  the  tower)  and axV“oi ' the 
,f  channel  irons  supported  in  a plane  norm*1  to  the  axis  of  the 
vires  • both  types  will  be  supported  upon  rigid  concrete  foot  g . 
3ach  'line  of  towers  will  support  two  three-phase  circuits  of 
duminium  cable  mounted  upon  pin  type  insulators. 

A single-circuit  telephone  line  will  parallel  the  transmission  line 

J P|Th e° 1 e r m/oaf  station  in  Winnipeg  wiil  receive  p°wer  at  M 000 
rolts,  and  will  deliver  it  to  sub-stations  at  11,000  volts,  by  means 
of  a three-conductor  underground  cable  system. 
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The  transformers  will  be  of  the  water-cooled  type  in  both 
generating  and  terminal  stations,  but  of  the  water  circulating 
class  in  the  former,  and  of  the  oil  circulating  type  in  the  latter 

station. 

The  high-tension  bus-bar  system  in  both  stations  will  be  of  the 
open  type.  In  both  stations  a very  complete  system  of  switching 
will  afford  the  maximum  of  flexibility. 

1 wenty-five  miles  of  standard-gauge  railway  were  constructed 
from  Lac  du  Bonnet  to  the  power  station  site.  A small  equipment, 
tne  property  of  the  city,  is  now  in  operation  thereupon. 

Upon  the  completion  of  the  plant,  there  will  be  an  immediate 
market  for  a considerable  block  of  the  generated  power,  as  the  city 
is  widely  spread  and  is  rapidly  growing.  Its  street  lighting  and 
public  building  services  will  be  supplied,  and  it  will  use  its  own 
electric  power  for  pumping  its  water  supply.  This  supply  is 
obtained  from  a series  of  artesian  wells,  each  already  equipped 
with  electrically-driven  pumps.  The  problems  of  sewage  disposal 
will  also  require  the  use  of  a pumping  system  before  many  years. 

In  addition  to  the  municipal  and  other  public  services,  there  is 
a rapidly  growing  demand  for  electric  power  for  manufacturing, 
and  to  this  market  the  city  supply  will  be  offered  at  attractive 
prices.  Even  now  there  are  in  operation  in  Winnipeg  steam  plants 
whose  aggregate  demand  approximates  15,000  h.p.  ; and  the 
development  of  the  vast  country  to  the  west  of  the  city,  combined 
with  the  very  high  freight  rates  from  the  east  to  Winnipeg,  and 
the  consequent  cost  of  fuel,  all  tend  to  force  a rapid  increase  in 
the  application  of  electricity  here. 

The  authorities  placed  the  design  and  construction  in  the  hands 
of  Mr.  Cecil  B.  Smith,  Ma.E.,  of  Toronto,  Ontario,  now  of  the 
engineering  firm  of  Smith,  Kerry  & Chace.  The  City  Council  also 
retained  as  a board  of  consulting  engineers  Messrs.  Col.  H.  N. 
JRuttan,  O.E.,  of  Winnipeg;  William  Kennedy,  junr.,  C.E.,  of 
Montreal,  and  Prof.  L.  A.  Herdt,  E.E.,  of  Montreal,  Canada. 


DAMAGE  BY  LIGHTNING. 


[communicated.] 


li  the  storm  wreckage  of  the  past  few  months  is  any  criterion 
j°r  the  remainder  of  this  year,  the  number  of  buildings 
damaged  by  lightning  will  be  well  above  the  average. 

Anyone  glancing  through  the  morning  papers,  or,  better 
.still,  v ho  is  in  touch  with  some  newspaper-cutting  bureau,  may 
keep  himself  posted  concerning  the  disasters  that  occur  with 
unfailing  frequency — first  in  one  county  and  then  in  another. 
Reliable  data,  with  observations  thereon,  are  published  from 
time  to  time,  which,  if  generally  studied,  would  be  the  means 
of  dispelling  superstition  and  of  disseminating  information. 
Firmly  established  theories  always  die  hard,  false  though 
they  may  be,  and  this  statement  is  particularly  true  in  regard 
to  the  protection  of  buildings  from  the  damaging  effects  of 
lightning.  Suppose  the  whole  of  the  disasters — say  for  one 
year  were  recorded  in  the  columns  of  the  Electrical 
Review  , detailing  the  circumstances  from  a scientific  point 
of  view  without  regard  to  journalistic  trimming,  what  useful 
puipose  would  be  served  ? Many  good  lessons  would 
undoubtedly  be  learned,  but  the  record  would  be  valuable 
chieil)  as  an  illustration  of  the  fact  that  the  demolition  of 
mildings,  due  to  lightning  stroke,  was  in  every  case 
preventive. 

Whilst  it  is  true  that  the  ingenuity  of  man  has  not  yet 
devised  a scheme  whereby  the  severity  of  a lightning  storm 
Cai?i'f)e  .conk.ro^e<^  it  is  quite  possible  to  mitigate  and  even 
nullify  its  dire  effects.  The  only  known  means  of  ensuring 
safety  to  property  is  the  system  propounded  by  Dr.  Benjamin 
franklin  more  than  150  years  ago,  namely,  the  placing  of 
metal  rods  a foot  or  so  above  the  loftiest  pinnacles,  con- 
tinuing the  lines  of  conduction  into  moist  ground,  and  there 
extending  them  as  circumstances  may  dictate,  so  as  to  obtain 
a low  resistance. 

There  is  a limited  sense  in  which  the  severity  of  a light- 
ning  storm  can  be  minimised,  this  being  possible  when 
buildings  are  liberally  supplied  with  pointed  conductors  in 
t n \ lcinity  of  a storm  cloud.  These  tend  to  prevent  a 
disruptive  discharge  when  the  sky  is  overcast  and  the 
elements  become  charged  with  electricity.  Hence  the 
more  lightning  rods  there  are  below  a thunder  cloud,  the  less 
smerc  will  be  the  storm.  Some  writers  have  gone  to  the 
' ' !■  nt  of  asserting  that  a perfect  conductor  ought  never  to 
be  struck.  This  is,  of  course,  untenable,  but  it  may  safely 
be  maintained  that  every  lightning  conductor  in  the  storm 
zone  is  making  a persevering  effort  to  effect  equilibration 
before  the  tension  has  attained  a dangerous  magnitude. 


In  this  respect  the  function  of  a lightning  rod  may  be 
likened  to  that  of  a safety  valve  which  enables  the  steam  to 
escape  from  the  boiler  before  it  has  risen  to  an  explosive 
pressure. 

Present  day  knowledge  of  the  laws  governing  the  pheno- 
mena of  lightning,  though  yet  meagre  enough,  is  far  in 
advance  of  the  knowledge  possessed  by  the  famous  Philadel- 
phian printer  ; indeed,  it  is  no  exaggeration  to  say  that 
much  light  has  been  thrown,  upon  the  subject  during  the 
past  10  years.  Whether  that  knowledge  is  sufficiently 
diffused  to  bring  about  a diminution  in  the  number  of 
buildings  damaged  by  lightning  is  another  question.  It  may 
be  taken  for  granted,  however,  that  whenever  a lightning 
conductor  system  has  failed,  a competent  authority  could  have 
predicted  the  result  as  easily  as  a journalist  could  have 
described  the  accident  afterwards.  Some  glaring  defects 
must  have  existed,  either  in  its  initial  application  or  through 
subsequent  deterioration,  that  would  fully  account  for  the 
accident. 

Is  it  not  a fact  that  plumbers,  building  contractors,  and 
steeple  jacks,  secure  a large  number  of  contracts  for  the  pro- 
tection of  buildings,  while  the  man  who  proposes  to  install 
a conductor  system  based  upon  a long  experience,  and  who 
would  apply  that  system  in  a scientific  manner,  is  ruled  out 
of  consideration  because  his  estimate  does  not  happen  to  be 
the  lowest  ? Sometimes  one  comes  across  limestone  chippings 
that  have  been  sprinkled  about  a copper  earth  plate 
to  keep  it  dry ! In  others  the  conductor  rope  is  terminated 
in  an  earthenware  drain  to  keep  it  wet ! A third  contractor 
points  with  pride  to  the  perforations  he  has  had  made  in 
the  earth  plate,  so  as  to  afford  a readier  means  for  the 
“ electric  fluid  ” to  escape ! A fourth  gentleman  in  this 
line  of  business  makes  it  his  boast  that  every  conductor 
installed  by  him  continues  in  a high  state  of  efficiency,  the 
secret  of  his  success  being  due  in  no  small  measure  to  his 
having  discarded  the  use  of  solder  ! 

Another  person  in  the  building  trade  responsible  for  the 
protection  of  a six-storied  building  had  read  somewhere  that 
“a  copper  conductor  is  not  so  good  as  an  iron  one;  it 
does  not  damp  out  the  oscillations  ; it  lets  the  current  down 
too  suddenly,  and  is  liable  to  side  flashes.”  Hence  a brilliant 
idea  passed  through  his  fertile  mind.  Seeing  that  there  was  an 
iron  fire  escape  fastened  to  the  wall  side,  why  not  forego  the 
expense  of  a copper  conductor,  and  fasten  the  finial  rod  above 
the  apex  in  the  usual  way,  connecting  the  lower  end  of  it 
to  the  iron  fire  ladder  by  means  of  a short  length  of  metal 
tape  ? . In  this  ingenious  fashion  he  tried  to  convert  the  fire 
escape  into  a lightning  conductor. 

The  multitudinous  dry  joints  down  the  zigzag  iron  ladder 
seemed  no  objection  to  this  enterprising  contractor,  and  when 
the  w7ork  was  finished  the  resistance,  which  was  variable, 
measured  1,600  ohms.  Truly  a little  learning  is  a dan- 
gerous thing.  “ False  science,”  says  Arago,  “ is  no  less 

dangerous  than  complete  ignorance,  and  it  infallibly  leads 
to  consequences  which  there  is  nothing  to  justify.” 

The  marvel  is  that  only  about  2 per  cent,  of  the  buildings 
fitted  with  conductors  are  ever  damaged  by  lightning  stroke. 
This  proportion,  compared  with  that  in  the  case  of  structures 
left  entirely  unprotected,  is  at  least  a valuable  testimony  to  the 
usefulness  of  conductors,  even  though  improperly  applied.  Yet 
it  is  beyond  dispute  that  the  practice  of  guarding  against  the 
effects  of  lightning  is  not  so  general  as  was  the  case  some 
years  ago.  The  question  naturally  arises,  what  is  the  reason 
that  so  many  people  owning  valuable  property  seem  disin- 
clined to  avail  themselves  of  the  recognised  protective  devices  ? 
Perhaps  the  two  following  instances,  culled  from  the  daily 
papers,  may  afford  a clue  to  the  mystery,  and  since  both 
mishaps  are  typical  of  others  that  could  be  cited,  a perusal 
of  the  same  should  give  rise  to  reflection  and  speculation  : — 

1.  During  a heavy  thunderstorm  the  parish  church  f . . 
was  seriously  damaged  by  lightning,  the  weather-vane  and 
a portion  of  the  spire  being  demolished.  Masses  of  masonry 
fell  through  the  roof  of  the  church,  which  was  wrecked,  and 
considerable  damage  was  done  to  the  belfry.  It  is  feared 
that  the  steeple  will  have  to  be  rebuilt,  as  there  is  a bad 
crack  extending  towards  the  base.  The  church  was  recently 
restored,  but  owing  to  lack  of  funds,  a lightning  conductor 
was  not  then  fixed. 

2.  One  flash  of  lightning  more  vivid  than  the  rest, 
quickly  followed  by  a heavy  peal  of  thunder,  caused  a 
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gentleman  at  . . .to  exclaim  : “ That’s  hit  something  ! ” 

A minnte  later,  the  telephone  bell  rang,  and  the  gentleman 
referred  to  was  informed  that  his  works  chimney,  120  ft. 
high,  had  been  almost  shattered  by  lightning.  On  going 
to°  the  workshops  a scene  of  wreckage  presented  itself. 
Broken  brick  work  was  strewn  up  and  down,  some  of 
which  had  been  hurled  a distance  of  50  yards,  causing  much 
damage  to  neighbouring  property.  So  bad  is  the  rent  from 
the  chimney  cap  downwards  that  the  chimney  will  have 
to  be  razed.  A lightning  conductor  had  not  been  pro- 

vided.  , 

One  cannot  but  express  regret  at  reading  of  a church  being 
damaged  by  lightning,  especially  when  owing  to  economical 
considerations  a lightning  conductor  had  not  previously 
been  installed.  Churches  and  chapels  not  being  dividend- 
making concerns  are  often  burdened  with  debt ; and  even 
if  free  from  pecuniary  embarrassment,  the  ecclesiastical 
authorities  are  usually  busy  in  the  promotion  of  schemes 
that  will  involve  them  in  debt.  Nevertheless,  it  is  a false 
economy  to  disregard  the  possible  effects  of  lightning  as 
many  church  officials  know  to  their  regret.  If  the  pro- 
vision of  lightning  conductors  to  buildings  were  postponed 
because  of  the  initial  cost,  or  on  account  of  indifference, 
snch  a state  of  affairs  would  indicate  the  need  for  pioneer 
work  on  the  part  of  those  qualified  electrical  engineers  who 
make  a speciality  of  the  business.  In  soliciting  orders,  it 
should  not  be  difficult  to  prove  that  in  rendering  their 
clients  secure  they  are  conferring  a benefit  on  them  com- 
mensurate with  the  benefit  derived  from  them. 

It  is  surprising  how  many  people  neglect  the  provision  of 
lightning  conductors  because  the  importance  of  the  subject 
has  never  been  brought  before  their  notice.  To  appeal  to 
the  instinct  of  fear  is  neither  desirable  nor  necessary,  as  such 
an  appeal  would  merely  exert  a disturbing  influence  of  a 
temporary  character  upon  the  mind.  A scientific  presentation 
of  the  situation  will,  in  many  cases,  induce  the  clergy,  property 
'owners,  &c.,  to  realise  the  danger  they  are  running,  and  to 
inquire  how  that  danger  may  be  averted. 

Reference  has  been  made  to  indifference  as  a reason  why 
people  do  not  instal  conductors  to  a greater  extent  than 
conld  be  desired.  Indifference  is  due  to  a variety  of  causes. 
In  its  crudest  form  it  arises  through  ignorance ; but  this 
cannot  surely  be  the  general  reason  why  so  much  apathy  pre- 
vails respecting  the  subject  under  consideration.  A state  of 
indifference  is  sometimes  the  result  of  an  intelligent  inquiry. 
After  reading  the  conflicting  opinions  of  those  who  “ know,” 
an  impression  is  formed  upon  the  mind  of  the  inquirer  that 
the  subject  is  remote  from  anything  that  matters. 

How  many  authors  have  been  responsible  for  leading  their 
non-technical  friends  to  assume  an  attitude  of  indifference 
concerning  the  value  of  lightning  conductors,  it  would,  of 
course,  be  impossible  to  say.  Some  writers  have  a style  so 
lucid  that  the  reader  is  carried  away  with  rhetorical  music. 

As  an  instance,  it  has  often  been  asserted  that  “ if  a con- 
ductor is  faulty  it  constitutes  a menace  to  property.”  In 
order  to  present  the  cases  fairly,  a few  bond  fide  extracts 
are  appended.  The  number  could  be  multiplied  without 
difficulty  did  time  and  space  permit. 

“ (a)  It  is  better  for  any  building,  factories  in  parti- 
cular, to  be  without  any  lightning  conductor  at  all  than  to 
be  fitted  with  such  as  are  defective  or  badly  planned.” 

“(//)  In  judging  the  danger  from  lightning,  the  following 
local  conditions  should  be  taken  into  consideration  : — 
The  danger  is  heightened  by  the  presence  of  old  and  useless 
conductors.” 

“ (c)  It  may  be  taken  for  granted  that  a building,  if 
fitted  with  an  imperfect  conductor,  is  in  a more  unsafe  con- 
dition than  if  none  existed.” 

“( d ) It  has  been  conclusively  proved  that  lightning 
conductors  are  worthless  as  a safeguard  against  lightning.” 
Some  of  these  sentences  sound  like  decrees  ; there  is  an 
authoritative  mannerism  about  them  which  is  apt  to 
dominate  the  uncritical  mind.  In  determining  their  col- 
lective value  an  elementary  test  should  be  applied,  namely, 
the  test  of  accuracy.  In  this  connection  it  is  a curious 
feature  that  those  who  regard  a building  with  a faulty 
lightning  conductor  as  being  in  a more  unsafe  condition 
than  it  would  be  without  one,  do  not  attempt  to  justify  their 
I]  statements.  Personal  investigation  into  the  circumstances  “ of 
damage  by  lightning”  leads  to  a conclusion  the  opposite  of  those 


before  mentioned.  Consider  the  following  case  : A 

lightning  flash  struck  the  vane  of  a country  church,  the  spire 
of  which  had  been  fitted  with  a conductor  30  years  pre- 
viously. Owing  to  long  neglect,  or  perhaps  to  theft,  the 
conductor  was  severed  above  the  porch  ; below  that  point  it 
was  missing.  Apparently  the  flash  had  struck  the  vane, 
traversed  the  metal  rope  until  it  was  “ side-tracked  above 
the  doorway,  whence  it  ran  along  an  iron  rain-gutter,  tearing 
the  latter  from  its  fastenings.  Then  it  followed  the  metal 
down  spout  and  afterwards  crashed  through  the  wall  with 
explosive  force,  igniting  a composition  gas  pipe  on  ^ the  other 
side,  eventually  causing— as  a secondary  effect— a fire  arnoDg 
some  furniture. 

To  argue  from  the  particulars  furnished  that  the  church 
would  have  been  safer  without  a conductor  would  be  contrary 
to  sound  reasoning.  Notwithstanding  the  palpable  defect 
already  referred  to,  the  presence  of  the  conductor  from  the  vane 
downward  saved  the  church  spire  from  destruction , and  if  only 
the  lower  part  had  been  metallically  continuous  to  the  earth, 
it  may  be  safely  surmised  that  no  harm  would  have  befallen 
the  edifice. 

In  the  month  of  May,  1751,  a pamphlet  was  published  in 
London,  entitled  “ New  Experiments  and  Observations  on 
Electricity,”  made  in  Philadelphia,  in  America,  by  “ Benjamin 
Franklin.”  One  of  the  incidents  recorded  in  that  old-time 
essay  is  quite  relevant  to  the  question  at  issue,  and  should, 
therefore,  be  of  special  interest : — 

“ The  second  conductor  which  Franklin  constructed  was 
placed  upon  the  house  of  Mr.  West,  a wealthy  merchant  of 
Philadelphia.  A few  months  after  this  had  been  erected,  a 
storm  burst  over  the  town,  and  a flash  of  lightning  was  seen 
to  strike  the  point  of  the'  conductor  and  to  spread  itself  out 
as  a sheet  of  flame  at  its  base.  It  was  afterwards  found 
that  about  2\  in.  of  the  brass  point  had  been  dissipated  into 
the  air  and  that  immediately  beneath,  the  metal  was  melted 
into  the  form  of  an  irregular  blunt  cap.  The  house,  never- 
theless, was  quite  uninjured. 

The  sheet  of  flame  seen  at  the  base  of  the  conductor, 
Franklin  correctly  ascribed  to  the  ground  having  been  very 
dry,  and  to  there  not  having  been  a sufficiently  capacious 
earth  contact  under  the  circumstances.  He  nevertheless 
shrewdly  and  quite  justifiably  assumed  that  in  this  case 
nature  had  itself  pronounced  an  unmistakable  verdict  in 
favour  of  his  invention. 

Speaking  generally,  thunderstorms  are  much  more  severe 
in  the  United  States  than  in  this  country.  Yet  the  principle 
involved  is  the  same  here  as  elsewhere.  Lightning  is  not 
erratic  ; it  is  governed  by  law.  A flash  will  take  the  path 
of  low  resistance  in  preference  to  a high  one,  whence  it 
follows  that  a building  is  far  safer  with  a metal  conductor 
fixed  thereto— even  though  it  may  be  defective  in  certain 
particulars— than  if  no  conductor  existed. 

In  an  interesting  letter  to  the  Electrical  Review,  dated 
August  31st,  1907,  Mr.  Alfred  Hands,  F.R.M.S.,  very 
properly  maintained  that  a lightning  conductor  might  be  in 
such  a bad  state  that  the  upper  and  lower  parts  were 
missing  ; but  to  assert  that  it  was  worse  than  none  at  all 
would  be  to  argue  that  partial  damage  would  be  necessarily 
greater  than  complete  wreckage  of  the  building  from  top  to 
bottom.  He  regarded  almost  any  conductor  as  better  than 
none,  though  it  might  be  so  bad  as  to  be  almost  useless. 

Seeing  that  there  is  no  foundation  for  the  erroneous  theory 
so  often  propounded  that  a defective  conductor  is  a menace 
to  property,  it  is  extremely  unfortunate  that  technical 
writers  are  occasionally  found  stating  as  true  what  science 
and  experience  has  shown  to  be  false.  1 fence  there  need  be 
no  surprise  at  the  indifference  of  the  general  public.  The 
latter,  being  unacquainted  with  the  technique  of  the  busi- 
ness, will  incline  to  the  view  that  if  their  buildings  are  only 
safe  while  the  conductors  are  perfect,  the  time  may  come 
when  they  will  get  out  of  order,  and  the  last  end  will  be 
worse  than  the  first. 

Let  it  not  be  assumed  that  we  are  under-rating  the 
importance  of  a properly -planned  conductor  system.  1 nless 
this  is  seen  to  in  the  first  case,  there  is  a risk  involved— and 
a risk  that  need  not  be  incurred  if  the  precaution  is  taken 
of  having  (1)  an  installation  fitted  by  a recognised  expert, 
and  (2)  by  insisting  upon  a periodical  inspection  and  test 
afterwards. 

The  value  of  a periodical  inspection  is,  perhaps,  scarcely 
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appreciated.  Rain  spouts  are  cleaned  and  painted  at  regular 
intervals,  but  a lightning  conductor  is  expected  to  continue 
in  a perfect  condition  without  attention  through  an  in- 
definite period.  To  be  more  precise,  the  existence  of  the 
lightning  conductor  is  entirely  overlooked  when  once  it  is 
installed. 

A conductor  system  may  have  been  fitted  in  a perfect 
manner  ; it  may  have  been  tested  regularly  twice  per  year, 
and  the  resistance,  compared  with  previous  readings,  found 
unaltered,  and  yet  in  the  meantime  some  alteration  to  gas 
or  water  supply  pipes — inside  or  outside  the  structure — may 
have  been  made  which  has  rendered  the  system  inefficient, 
notwithstanding  the  satisfactory  tests.  These  faults 
can  only  be  discovered  by  a periodical  inspection, 
and  a careful  consideration  of  the  problem  in 
its  altered  phase.  That  this  is  no  fanciful  theory 
unsubstantiated  by  fact,  could  be  easily  shown.  Petroleum 
barrels  are  sometimes  stacked  in  a corner  where  the  con- 
ductor is  cleated  to  the  wall,  the  iron  hoops  encircling  the 
barrels  being  inadvertently  left  within  sparking  distance  of 
the  lightning  conductor  ; in  others,  gas  pipes  have  been 
fastened  to  the  chimney  brickwork  for  support,  and  left  in 
metallic  contact  with  the  conductor.  Mistakes  of  this  kind 
are  generally  caused  by  yard  labourers  or  by  gasfitters,  who 
are  unfamiliar  with  the  precautions  that  ought  to  be  taken. 
Men  in  humble  positions,  however,  are  not  alone  in  arriving 
at  wrong  conclusions,  as  may  be  gathered  from  what  is 
hereafter  stated. 

A number  of  gentlemen  interested  in  the  science  of  light- 
ning once  formed  the  opinion  that  Sir  Oliver  Lodge,  F.R.S., 
had  identified  himself  with  those  who  regarded  a faulty 
conductor  as  being  worse  than  useless.  A meaning  had 
evidently  been  given  to  his  words,  different  from  that  which 
he  intended  them  to  express ; but  that  distinguished 
scientist  issued  a disclaimer  in  language  the  most  emphatic. 
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The  Design  and  Construction  of  Induction  Coils.  By  A.  F. 

Collins.  New  York  : Munn  & Co.  Price  $3  net. 

Coming  at  the  end  of  a fairly  long  sequence  of  books  on 
the  induction  coil  which  have  been  published  from  time  to 
time,  this  latest  addition  by  an  American  author  is  far  and 
away  the  most  practical  and  useful  treatise  on  the  subject 
that  we  have  seen.  With  the  advent  and  rapid  develop- 
ment of  radiography,  and,  later,  wireless  telegraphy,  the' old 
rule-of-thumb  system  as  applied  to  coil  construction  in  this 
country  has  given  place  to  exact  methods  of  design  and  con- 
struction, in  which  the  underlying  principles  of  the  induc- 
tion coil  as  a means  for  producing  currents  of  high  potential 
have  been  carefully  studied  and  properly  applied. 

In  this  matter  of  coil  construction  the  A merican  system 
differs  materially  from  that  in  favour  in  this  country, 
American  coils  being  of  less  expensive  def  gn  and  construc- 
tion, whilst  at  the  same  time  equally  as  efficient  as  the 
higher  class  productions  of  our  leading  manufacturers. 

The  book  under  notice  takes  the  form  of  a carefully- 
detailed  specification  for  the  construction  of  eight  different 
sizes  of  coils,  of  capacities  ranging  from  a ^-in.  to  a 12-in. 
spark  length.  These  are  covered  by  three  -eparate  and  dis- 
tinct designs,  according  to  the  size  of  the  coil,  and  every 
conceivable  detail  is  included  and  its  dimensions  recorded 
for  the  guidance  of  both  amateur  and  professional  coil 
builder. 

The  first  two  chapters,  dealing  with  historical  and 
theoretical  considerations,  are  commendably  brief,  having 
regard  to  the  fact  that  most  prospective  makers  of  such  coils 
are  already  familiar  with  the  elementary  principles  of  the 
subject.  Chapter  III  discusses  preliminaries,  and  includes 
some  useful  hints  and  advice  bearing  on  the  ultimate  pur- 
pose for  which  the  finished  coil  is  intended.  The  author’s 
plaint  on  p.  25,  concerning  the  present  unsatisfactory 
method  of  rating  induction  coils  according  to  spark  length 
is  well  founded,  and  at  the  present  stage  of  the  coil-making 
industry  it  might,  well  he  nmended.  Instructive  features  of 
this  chapter  are  the  drives  illustrating  the  effect  of  varying 


the  quantity  of  iron  in  the  core,  and  the  capacity  around  the 
break  respectively. 

From  this  point,  commencing  with  Chapter  IV,  the 
general  scheme  of  the  book,  which  has  been  most  efficiently 
carried  out,  consists  in  devoting  a chapter  to  each  stage  in 
the  process  of  coil  building,  as,  e.g.,  “ Forming  the  Soft 
Iron  Core,”  “Winding  the  Primary,”  “ Insulation  between 
Coils,”  “ Winding  the  Secondary,”  &c.  Each  of  these 
chapters  includes  a table  or  tables,  giving  the  exact  dimen- 
sions, weight,  or  any  other  data  necessary,  of  each  and 
every  detail  for  the  whole  series  of  eight  coils  ; from  this  it 
will  be  gathered  that  very  little  is  left  to  the  imagination, 
and,  in  point  of  fact,  the  most  unskilled  amateur  should 
experience  little  difficulty  in  building  a very  serviceable  and 
efficient  coil  with  the  aid  of  this  book. 

On  p.  73  is  described  a method  of  plotting  the  maximum 
field  of  force  as  a guide  in  graduating  the  secondary  wind- 
ing. Although  by  no  means  original,  we  do  not  recall 
having  come  across  it  before  in  a text-book  on  the  subject 
of  coils  ; the  author  has,  however,  ignored  the  trembler 
which,  when  in  action,  has  the  effect  of  distorting  the  field 
to  some  extent  at  one  end  of  the  coil. 

In  the  treatment  of  coils  after  winding,  we  are  pleased  to 
note  the  inclusion  of  a chapter  on  vacuum  drying  and  im- 
pregnating apparatus  ; it  is,  however,  somewhat  brief,  and 
conveys  only  a rough  idea  of  this  now  almost  universal 
system  of  treating  coils.  In  the  section  on  interrupters,  we 
are  rather  surprised  to  find  no  reference  to  the  higher 
frequency  mercury  and  electrolytic  breaks,  the  subject  being  j 
dismissed  in  a subsequent  chapter  with  a few  words  relative  ] 
to  their  heavy  current  consumption.  Only  three  of  the 
simplest  spring  interrupters  are  described  in  Chapter  X,  as  i 
most  applicable  to  the  whole  series  of  eight  coils.  The  sub- 
ject might  have  been  enlarged  upon  with  advantage. 

As  regards  the  condenser,  we  commend  "the  sub-divided 
principle  of  construction,  as  recommended  for  the  larger 
coils.  This  section  is  particularly  well  written,  and  should 
be  of  great  assistance  to  the  coil  builder  in  helping  him  over 
what  often  proves  the  most  troublesome  detail  of  the  whole 
equipment.  The  final  chapters  on  wiring  diagrams  and 
sketch  plans  for  assembling  the  coils  are  also  particularly 
clear. 

Chapter  XIX,  on  the  cost  and  purchase  of  materials,  is  an 
ultra-refinement,  which,  whilst  rendering  the  book  complete 
in  every  detail,  is  calculated  soon  to  become  obsolete,  owing, 
to  fluctuations  in  the  market.  Of  far  greater  value  is  the  j 
final  Chapter  XX,  comprising  over  30  pages  of  most  useful 
tables  and  formula!  bearing  on  every  branch  of  induction  coil 
design  and  construction. 

We  have  nothing  but  praise  for  the  publishers’  share  ir 
the  production  of  this  book  ; the  printing  and  illustrations 
are  commendably  clear,  and  afford  evidence  of  careful 
revision,  whilst  the  various  tables  of  contents  are  particularly 
thorough  as  aids  to  ready  reference. 


The  Gas , Petrol , and  Oil  Engine.  Yol.  I.  New  and  Re- 
vised Edition.  Thermodynamics  of  the  Gas,  Petrol,  and 
Oil  Engine.  By  Dugald  Clerk,  F.R.S.,  M.Inst.C.E.l 
London  : Longmans,  Green  & Co.  1909.  Price  12s.  6d. 
net. 

The  first  edition  of  this  work  appeared  in  1886,  under 
the  title  of  “ The  Gas  Engine,”  and  later,  with  considerable 
additions,  in  1896,  as  “The  Gas  and  Oil  Engine,”  but  owing 
to  the  rapid  development  of  the  science  and  practice  of  the 
internal  combustion  engine,  the  present  edition  has  prac- 
tically been  re-written  and  divided  into  two  volumes.  The 
first  50  pages  of  Yol.  I give  an  historical  sketch  of  the  gas, 
petrol,  and  oil  engine  up  to  1908  in  a condensed  and  practical 
manner,  which  will  be  found  interesting  and  useful  to 
internal  combustion  engine  students  and  designers. 

The  modern  large-power  gas  engine  is  shown  to  have  re- 
sulted from  the  successful  working  of  gas  of  low  heating 
power,  combined  with  increase  in  compression  pressures. 

A notable  advance  in  gas  engine  proportions  was  the 
Cockerill  engine  of  1899,  a single  cylinder  of  51-2  in. 
diameter,  developing  600  H.P.  with  blast-furnace  gas,  and 
since  then  the  scope  of  this  system  of  power  development 
has  rapidly  advanced  in  directions  quite  outside  those 
previously  commanded  by  gas  and  oil  engines.  The  rest  of 
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fhP  volume  is  chiefly  devoted  to  the  thermodynamics  of  the 
internal  combustion  engine,  including  the  principal  expC”' 
ments  upon  the  causes  of  loss  in  gas  engine  cylinders  com 
bustion  and  explosion  under  various  conditions,  ami  wit 
different  mixtures  of  combustibles  with  air ; and  t e c * 
the  Droducts  of  explosion  in  closed  vessels,  and  behind  a 
S ptton.  Mathematics  are  only  introduced  to  a 
Minimum  extent  necessary  to  apply  the  laws  a"d  this 

enhances  the  value  of  the  work  as  a ready  reference  book,  for 
while  all  the  most  recent  experiments  are  recorded,  the 
results  arrived  at  can  be  consulted  without  having  to  wad 
through  a mass  of  figures.  Appendices  include  much 
valuable  information,  including  the  Report  of  the^"t  sh 
Association  Committee  on  Gaseous  Explosions,  Dublin, 

‘ 19S*in-  that  the  time  occupied  by  a single  complete  stroke 
of  ^piston  in  small  cylinders  ranges  down  to ;less than 
0-09  second,  and  that  the  maximum  pressure  due  to  the 
OTtoS  may  be  about  one-fifth  of  the  stroke,  thrs  allots 
0*004  second  in  which  complete  (?)  combustion  has  o 

effected,  and  on  page  1X3  we  find  that  the  vatanty  rf  flame 
propagation  for  hydrogem(2  vole.  h + 1 vol.  o)  i >3 1 metres 
oer  second,  which  is  equivalent  to  5*46  in.  m 0 004  sec.  , 
however  this  rate  is  much  increased  at  constant  volume 
fpacre  116),  and  the  least  time  to  reach  maximum  pressure  of 
anv°  combustible  experimented  with  was  0'01  secon  1,  w ^ 
petrol  and  air  in  a closed  vessel  occupied  0-058  second,  fro 
which  it  would  appear  that  the  conditions  obtaining  in  gas 
engine  cylinders  are  not  in  line  with  those  under  wbich  the 
experiments  reported  were  made,  or  that  only  partial  com- 
bustion results  from  high  speeds  of  revolution. 

While  a study  of  the  volume  shows  that  there  is  still  m 
to  be  found  out  in  relation  to  the  thermodynamic, i oi : the 
internal  combustion  engine,  it  also,  m an  admirable _mmner, 
shows  what  valuable  work  is  being  done  in  this  direction. 


to  its  purpose. 

Jandus  Regenerative  Arc  Lamp. 

A new  and  improved  5 a»n  E*“c,L“ 

400  800  1200  1600  2000  2*00  Z*™  ZZ0°  5600  40°°  4400^ 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


Fig.  2. — Illumination  Curve. 


first  notice  of  this  lamp  (March  6th,  1908,  page  415),  it  is  of  the 


Xew  Cable  Suspender. 


Fig.  1.— Qr.ovER’slCABr.H  Suspender. 
in  which  the  eyelet  principle  has  been  abandoned  in  favour  of  the 

galvanised  Bteel,  carefnlly  designed  bo  *h|. 

getting  out  of  position  when  erecting  the  latter  , neither  will 


the  fumes  and  gases  generated,  with  the  view  of  preventing  their 
deposit  on  theBmechanism  or  globe  and  of  subjecting  them 
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potassium.  The  negative  is  a high-grade  carbon  sliding  vertically 
m the  central  tube  of  the  lamp.  Special  advantages  are  claimed 
for  the  use  of  vertical  carbons  on  the  score  of  simplicity  and  reli- 
ability, and  the  accompanying  sectional  view,  fig.  3,  shows  that  the 
mechanism  of  the  new  pattern  is  extremely  simple  ; it  is  provided 
with  patented  ball  bearings,  giving  extremely  sensitive  control  and 
steadiness  of  burning.  Only  15  grains  of  the  chemical  composition 
are  volatilised  per  hour,  and  the  lamp  burns  for  70  hours  with  a 
single  pair  of  carbons  ; we  are  informed  that  carbons  giving  3,000 
mean  hemispherical  candle-power  have  shown  a running  cost  of  less 
than  -rVl  per  hour  on  large  installations. 

The  curve  of  illumination  given  on  p.  539  shows  that  the  maximum 
C P.  is  over  4,000  at  an  angle  of  15°  below  the  horizontal,  an  excep- 
tionally favourable  feature  for  uniformity  in  street  lighting  ; with 
460  watts  at  the  arc,  the  m.h.c.p.  is  3,160,  giving  an  efficiency  of 
’166  watt  per  m.h.c  p.  The  lamp  can  be  burnt  on  direct  or  alternat- 
ing current,  taking  normally  eight  amperes  and  burning  two  in 
series  on  110  volts  or  four  in  series  on  220  volts;  it  is  equally 
efficient  with  five  amperes  direct  on  110  volts  or  two  in  series  on 
220  volts.  The  company  have  made  extensive  additions  to  their 
factory  and  plant  for  manufacturing  the  lamps  and  special  carbons, 
and  have  been  enabled  to  reduce  their  prices  in  consequence  of 
these  improved  facilities  and  increased  output. 


BUSINESS  NOTES. 


Manufactured  Bitumen. — A novel  invention  has  been 

brought  to  our  notice,  which  will  probably  have  important  results 
in  connection  with  the  laying  of  underground  mains  on  the  “ solid  ” 
system.  Hitherto  it  has  been  necessary  to  employ  the  highest 
quality  of  Trinidad  Lake  refined  bitumen  for  this  purpose,  in  spite 
of  its  high  cost;  cheaper  compounds  have  been  tried,  for  the  sake 
of  economy,  but  with  more  or  less  unsatisfactory  results.  Me. 
Ihomas  Mabriott,  of  Kingston  - on  - Thames,  however,  has 
patented  a system  of  manufacturing  from  pitch  and  an  inexpensive 
mineral  a compound  which  is  physically  and  chemically  analogous 
in  almost  all  respects  to  the  best  Trinidad  Lake  bitumen,  at  a very 
much  lower  cost,  and  we  understand  that  it  is  being  supplied  to 
central  station  engineers  in  large  quantities,  being  found  in  every 
way  suitable  for  the  purpose  of  embedding  electric  cables. 

The  manufacturing  process  is  carried  out  in  the  ordinary  course 
of  a tar  distiller’s  business,  and  with  the  ordinary  appliances; 
crude  tar  is  refined,  to  free  it  from  all  substances  deleterious  to 
electric  cables,  such  as  naphtha,  phenols  and  creosote,  and  the 
resulting  pitch  is  mixed  with  a proportion  of  the  last  heavy  dis- 
tillate or  other  suitable  flux ; while  the  molten  mixture  is  very  hot, 
the  mineral  above-mentioned  is  added  and  thoroughly  mixed  with 
the  bituminous  matter.  The  resulting  product,  we  are  informed, 
is  almost  indistinguishable  from  lake  bitumen,  and  its  properties 
are  under  perfect  control  during  manufacture,  so  that  compounds 
suitable  for  either  joint-box  or  trench-filling  are  readily  produced 
to  any  specification.  The  artificial  compound  is  called  “ Vulco- 
bitumen,”  but  is,  of  course,  free  from  sulphur.  No  doubt  it  will 
soon  be  extensively  adopted  for  laying  mains,  filling  joint-boxes, 
and  kindred  purposes. 

B.T.-H.  Contracts. — The  following  is  a list  of  some 
recent  orders  secured  by  the  power  and  mining  department  of  the 
British  Thomson-Houston  Co.,  Ltd.,  of  Rugby 

Braidwater  Spinning  Co.,  Ltd.— Fourteen  three-phase  motors  * 
main  switchboard,  &c. 

Purex,  Ltd.,  Greenford. — One  each  56  and  20  kw.  generators;  Bix 
d c.  motors,  starting  gear,  lighting  material. 

Corlett  Electrical  Engineering  Co.— Five  d.c.  motors  and  spares. 

Carrongrove  Paper  Co.,  Ltd.— One  300-kw.  d.c.  generator;  three 
three-phase  motors,  switchboard  and  wiring,  &c. 

Bennett  Bros.,  London. — Twenty-seven  d c.  motors  and  rheostats  • 
eight  a.c.  motors  and  rheostats. 

Williams,  Harvey  & Co.,  Ltd.,  Cornwall.— Five  d.c.  motors 
from  6 to  30  h.p.,  switchgear,  &o. 

Walter  Somers  & Co.,  Ltd  , Birmingham.— Three  each  30  and 
15-h.p.  d.c.  motors  and  rheostats. 

Steel,  Peech  & Tozer. — Thirteen  motors  from  5 to  100  h.p. 

Scott’s  Shipbuilding  and  Engineering  Co.,  Ltd.,  Greenock.— 
Eight  d.c.  motors  from  10  to  120  h p.,  with  controlling  and 
switchgear. 

Glasgow  Corporation,  Glasgow.— Three  d.c.  motors  from  40  to 
80  h.p.  and  Bwitchgear. 

Powell  Duffryn  Steam  Coal  Co.,  Ltd.,  Aberdare.— Ten  three- 
phase  motors  from  5 to  30  h.p. 

*i.  Whitehead  <t  Co.,  Ltd.,  New  Eltham. — Two  three-phase  25 
and  110-H.r.  motors,  switchgear  and  wiring. 

Clarke,  Chapman  & Co.,  Ltd. — Two  three-phase  100  and  200-h.p. 
motors  nnd  switchgear. 

B ea veil  Compressors. — Amongst  maDy  recent  orders 

received  by  Mrs -ns  Rea\bll  & Co.,  Ltd.,  is  one  for  an  electri- 
cally-driven compressor  for  the  Borough  of  Rotherham,  for  supply- 
ing air  to  the  various  pneumatic  sewage  ejectors  in  the  borough. 
The  marbine  has  a large  range  of  variation  in  speed,  which  is  con- 
trolled by  band.  It  is  also  fitted  with  two  special  air  relay  devices, 
one  set  for  the  maximum  pressure  and  the  other  for  the  minimum 
pressure,  "'hi  :i  automatically  operate  a whistle  when  the  pressure 
reaches  cither  limit  The  firm  are  also  supplying  a large  machine 
of  the  quadri  ptfcx  double  ended  type  to  the  order  of  the  General 


Post  Office  for  pneumatic  despatch  at  the  Central  Post  Office. 
Each  end  of  the  machine  has  a device  for  automatically  controlling 
the  volume,  and  may  be  used  for  either  vacuum  or  pressure. 

Brussels  Exhibition,  1010.— Mr.  F.  B.  O.  Hawes,  the 

secretary  of  the  National  Electrical  Manufacturers’  Associa- 
tion (Incorporated)  writes  as  follows:— “I  beg  to  inform  you 
that  the  chairman  of  the  Committee  of  this  Association  has  just 
returned  from  Brussels,  and  desires  me  to  point  out  to  you  the 
importance  of  this  Exhibition  commencing  in  April  next  year. 
This  will  be  the  most  important  Exhibition  which  has  been  held  on 
the  Continent  since  that  at  Paris.  I would  remind  you  of  my 
letter  of  J uly  28th  last,  in  which  attention  was  drawn  to  some  of 
the  directions  in  which  this  Association  can  be  of  use  to  exhibitors 
and  beyond  those  mentioned  is  the  matter  of  insurance,  regarding 
which  our  expert  wishes  me  to  point  out  to  members  the  necessity 
of  making  special  arrangements  jointly.” 

Catalogues  and  Lists— Messrs.  J.  Tylor  & Sons, 

Ltd.,  Belle  Isle,  York  Road,  London,  N.— 20-page  pamphlet  con- 
taining fully  illustrated  particulars  and  prices  of  their  petrol 
engines  for  commercial  vehicles,  pumpiDg,  and  other  purposes, 
including  electric  lighting  installations.  An  8|-kw.  Tylor  petrol- 
electric  plant  is  shown.  A testimonial  from  a user  in  Bangkok 
concerning  one  of  these  sets  is  quoted. 

British  Thomson-Houston  Co.,  Ltd  , Rugby.— Price  list  No. 
222,  in  the  firm’s  standard  style,  giving  descriptive  particulars, 
together  with  tabulated  sizes,  speeds,  prices,  weights,  &c.,  of  a new 
line  of  continuous  current  motors  and  generators,  which  they  are 
introducing  to  the  market. 

Messrs.  W.  Geipel  & Co.,  St.  Thomas’s  Street,  S.E.— Notice  of 
increase  of  prices  of  high-grade  v.i.r.  cables,  consequent  upon  the 
rise  in  rubber. 

Mr.  G.  Bbaulik,  8,  Lambeth  Hill,  E.C.— Circular  describing  a 
household  apparatus  (the  Lahmeyer)  for  the  ozonisation  of  drinking 
water.  A sample  apparatus  may  be  seen  working  in  Mr.  Braulik’s 
showroom. 

The  Electrical  Co.,  Ltd.,  Lamp  Department,  121/125  Charing 
Cross  Road,  W.C. — Price  leaflet  of  Aegma  miniature  lamps  for  use 
with  accumulators. 

Messrs.  Laurence,  Scott  & Co.,  Ltd.,  Gothic  Works,  Norwich. 
—List  No.  M 40  (12  pages)  containing  full  specification  particulars 
with  tabulated  data,  prices  and  dimensional  information,  of  their 
adjustable  speed  motors,  semi  and  totally  enclosed,  200  to  500  volts. 
The  firm  have  specialised  for  some  years  in  adjustable  speed 
motors  for  direct-driven  tools,  and  the  information  has  been 
specially  prepared  for  the  convenience  of  machine-tool  makers. 

The  Rugby  Lamp  Co  , Ltd.,  Lower  Hillmorton  Road,  Rugby. 
— Eight-page  list  just  issued  describing  and  giving  prices,  and 
showing  actual  size  illustrations,  of  the  Rugby  metal  and  carbon- 
filament  incandescent  lamps,  which  are  made  in  the  specially- 
equipped  factory  at  the  above  address. 

General  Electric  Co.,'  Ltd.,  71,  Queen  Victoria  Street, 
London,  E.C.— The  never-failing  fertility  of  the  G.E.C.  publicity 
genius  has  yielded  another  crop  of  literature  relating  to  Osrams. 
One  of  the  picture  postcards  strikes  home  very  forcibly  with  the 
information  that  Osram  lamps  save  three-quarters  of  your  electric 
light  bill — it  used  to  be  70  per  cent.,  but  a little  more  or  less 
matters  not,  so  long  as  you  get  the  fact  home  that  the  saving  is 
substantial.  A second  card  tells  us  not  to  worry  about  the  Day- 
light Saving  Bill  when  the  Osram  is  at  hand  to  save  our  electric 
light  bill.  A folding  leaflet  tells  of  the  reduced  prices  for  the  lamps, 
and  many  useful  points  concerning  them,  and  the  trade  customer 
can  have  his  own  name  and  address  printed  on  copies  of  these.  The 
G.E.C.  portable  cost  indicator?,  for  showing  at  a glance  in  £ s.  d. 
the  saving  effected,  form  the  subject  of  another  card.  The  other 
item  in  this  batch  is  a 12-page  pamphlet  (No.  SI, 340),  in  which 
appear  views  of  public  buildings  in  London,  Manchester  and  else- 
where, which  are  using  Osram  lamps.  Reduced  prices  are  indicated 
here  also,  and  some  testimonials  showing  economies  effected  by 
consumers  are  published.  Some  idea  of  the  popularising  campaign 
of  the  G.E.C.,  and  the  demand  that  exists  for  Osram  circulars,  may 
be  gained  from  the  fact  that  during  September  over  600,000  of 
these  folders  were  printed,  while  further  matter  of  a similar  kind 
has  had  to  be  prepared  for  October. 

The  Eleotrioal  and  Engineering  Supplies  Co.,  Ltd.,  36/37, 
Upper  Thames  Street,  E.C.— Neat  binding  cover  containing 
pamphlets  giving  full  particulars  of  the  construction,  efficiency, 
weight  and  price  of  their  “ Lloyd  ” continuous  current  dynamos 
and  motors,  the  frames  of  which  are  of  cast-steel,  and  the  pole- 
pieces  of  laminated  steel.  Illustrations  of  complete  machines  of 
various  types  and  of  parts  are  included,  showing  method  of  con- 
struction, connection  and  dimension  diagrams,  &c.  Prices  and 
particulars  of  starters,  shunt  regulators,  &c.,  are  also  given. 
Further  lists  for  inclusion  in  this  cover  are  shortly  to  be  issued  of 
larger  direct-current,  and  single,  two  and  three-phase  machines. 

Messrs.  Chas.  Joyner  & Co.,  Ltd,  Birmingham.  — Illus- 
trated leaflet,  showing  in  colour  their  cord  absorber  fittings  and 
giving  prices  of  same  ; also  a price  list  of  the  “ Premier”  switch. 

Mr.  E.  Atkinson  Bmith,  70,  Victoria  Street,  S.W.— Leaflet  con- 
taining brief  description,  with  prices,  of  the  “ Primus  ” stationary 
vertical  type  crude-oil  engines. 

The  Cable  Accessories  Co.,  Ltd.,  Britannia  Steel  Works, 
Tividale,  Tipton. — 16-page  pamphlet,  givmg  prices  and  numerous 
illustrations  of  their  cast-iron  water-tight  electric  light  fittings,  &c., 
for  collieries,  factories,  mills,  and  so  on. 

Messrs.  Imeson,  Finch  & Co.  Ltd.,  Bridge  Works,  Stockton- 
on-Teeo.  Leaflet  giving  an  illustrated  description  of  Imeson’s 
improved  “ Tell-tale  ” for  collieries. 

Messrs.  Cutting  Bros.,  Ltd.,  Park  Works,  Stamford.— Price 
card  of  electric  motors  of  from  i to  30  h.p. 


Mb  George  Ellison,  Victoria  Works,  WTarstone  Lane  Birnung- 

—Circular  briefly  describing  and  showing  oil-break  circuit- 
nreakers  combined  with  a c.  starters  for  motor  panels  ; also  one  of 
monthly  attractive  publicity  cards  which  always  interest  us. 
MeS'-bs  Drake  & Gorham,  Ltd  , C6,  Victoria  Street,  London, 

- W — A new  catalogue  has  been  issued  by  the  firm  this  week,  con- 
rf.tinvof  a large  number  of  pamphlets  describing  the  numerous 
.Ipetncal  lines  which  they  manufacture  or  in  which  they  trade, 
nhe  nrincipal  contents  of  the  book,  which  is  well  a produced  and 
nil  and  bulky  publication,  are  as  follows : Tantalum  lamps, 

• Ogram  ” and  carbon-filament  lamps,  flame  and  enclosed  arc  lamps, 
Was  lamp  accessories,  auto-transformers,  conduits  and  fittings  ; 
witchboards,  switchgear  and  accessories ; fuses  and  fuseboards ; 
Revile  automatic  accumulator  switches;  Quartz  (Bastian)  electric 
adiators  A gcod  variety  of  electric  light  fittings  for  inside  and 
intside  purposes  in  all  classes  of  buildings,  glassware,  reflectors,  and 
o forth,  occupy  the  concluding  portion  of  the  catalogue.  The  manu- 
actures  are  all  effectively  illustrated.  _ 

The  Tudor  Accumulator  Co.,  Ltd.,  119,  Victoria  Street,  S W 
sew  illustrated  export  catalogue  of  Tudor  accumulators  (72  pages), 
n the  compilation  of  which  special 
Sort  has  been  to  provide  all  the 
lata  necessary  to  enable  intend- 
ng  purchasers  to  prepare  the 
treliminary  work  connected  with 
he  Tador  battery  plants  without 
irevionsly  referring  to  the  com- 
iany.  As  a guide  in  preparing 
stimates,  examples  are  given 
ontaining  all  items  essential  for 
. complete  and  up-to-date  battery 
ilant,  and  they  also  Bhow  the 
uanner  in  which  prices  are  made 
ip.  Further,  to  enable  clients 
o calculate  approximately  the 
reight  of  a battery  from  English 
o foreign  port,  tables  of  approxi- 
nate  weight  and  cubage  of  bat- 
eries,  composed  of  60  cells,  includ- 
og  accessories  and  spares,  packed 
or  shipment,  for  all  the  dif- 
ferent types  contained  in  the  list, 
re  given.  A finger  index  divides 
he  catalogue  into  sections.  The 
afferent  types  of  cells,  with 
irawings  of  plates,  showing  sizes 
nd  method  of  mounting,  are  first 
overed,  and  particulars  of  ac;ts- 
ories  and  spares,  erection  notes, 
cid,  &c , follow  with  tabulated 
letails  concerning  the  J.  and  J.S. 
ype  cells  and  the  Beady  burnt 
ells.  Remaining  sections  cover 

utermediate  capacities  and  the  dimensional,  estimate,  and 
hipping  information  to  which  allusion  has  already  been  made. 
Ihe  pictures  at  the  opening  of  the  book  show  the  exterior  view  of 
he  factory  at  Dukinfield,  an  illustration  of  a large  Tudor  cell  as 
upplied  to  Stockholm  Electricity  Works,  and  an  interior  view  of 
he  battery  room  at  the  Kolar  mines  power  Btation,  Oorgalum,  India. 
International  Time  Recording  Co.,  151/155,  City  Road,  E.C. 
-Sixteen-page  booklet,  giving  de-criptive  results  of  the  use  of  their 
ystem  of  automatic  time  recorders  in  a number  of  different  classes 
if  business. 

The  Reason  Manufacturing  Co.,  Ltd.,  Lewes  Road,  Brighton. 
-36-page  catalogue,  fully  describing,  and  illustrating  with  neat 
.alf-tones,  and  in  some  cases  with  diagrams,  the  Clark  Fisher 
alvanometers  and  some  other  manufactures.  The  contents  include 
he  Column  D’Arsonval  galvanometer,  the  Stump,  Wall,  Pivoted 
nd  Broca  and  Kelvin  galvanometers.  There  is  a table  of  galvano- 
neter  sensibilities,  and  particulars  are  given  of  galvanometer 
■ccessories  and  shunts.  Flux  standards  and  condensers,  standard 
ills,  lanterns,  brackets,  testers,  single-pivot  indicators,  revelers, 
ippers,  &c.,  are  also  in  the  list. 

Time  Switches. — We  reference  to  the  tenders  recently 

eferred  to  in  our  pages  for  Btreet  lighting  equipment  for  Swansea, 
re  understand  that  Messrs.  Venner  & Co.  are  sub-contractors 
o Messrs.  Lucy  & Co.  for  the  time  switches  for  controlling  this  new 
treet  lighting  scheme.  For  the  Leyton  street  lighting  contract, 
o which  allusion  wa3  made  in  our  last  issue,  100  Venner  time 
witches  are  also  included  as  a sub  contract. 

France. — A new  company  has  just  been  formed  in 

^aris,  with  a capital  of  £6  000,  and  the  title  La  Soci6t£  des  Accu- 
steurs  et  Lampes  “Trin,”  to  acqiire  and  exploit  the  French 
ntent  rights  in  the  Trin  accumulator. 

Blcriot  and  Hoffman’s  Bearings.— We  learn  that  the 

10-H.P.  engine  which  secured  the  world’s  record  for  speed  for 
lions.  L.  Bleriot’s  monoplane  at  Rheims  on  August  28th  was  fitted 
vith  Hjffmannballbearings.  Inspite  of  the  engine  being  burnt  after 
he  accident  which  occurred,  the  bearings  were  in  perfect  condition, 
ind  it  was  therefore  possible  to  fit  the  engine  on  a new  monoplane. 

Australia. — The  Australian  (’astoms  authorities  have 

■ecently  given  a decision  to  the  effect  that  “ Insulation  stripbitite 
a preparation  of  oxidised  and  vulcanised  oils,  with  asphalt  or  pitch, 
rat  no  rubber,  used  by  electricians  as  an  insulating  tape)  is  dutiable 
it  the  rate  of  5 per  cent,  ad  valorem  in  the  case  of  foreign 
nattrial,  that  of  English  manufacture  being  admitted  free  of 
mport  duty.” 


Malay  Rubber.— A Reuter  dispatch  from  Singapore 

states  that  the  value  of  the  rubber  exported  from  the  Federated 
Malay  States  for  the  last  eight  months  amounted  to  83,500,000,  as 
compared  with  §2,000,000  in  the  corresponding  period  last  year. 

Norwegian  Ironworks.  — A company,  named  the 

Norwegian  Electrometall,  has  just  been  registered  at  Christiania 
with  a capital  of  kr.  300,000  (£16,606)  for  the  purpose  of  erecting 
a combined  iron  and  steelworks  in  the  near  future,  using  an 
electrical  process  for  the  smelting  of  the  ore. 

The  Tantalum  Lamp  Works  at  Ralston— When 

lamps  are  the  subject  of  conversation  everywhere  in  electrical  circles, 
and  lamp  factories  for  the  manufacture  of  metal-filament  lamps 
are  getting  to  work,  it  will  probably  interest  many  of  our  readers 
to  see  the  accompanying  view  of  important  premises,  where 
a very  large  number  of  lamps  is  handled  in  the  course 
of  a year,  in  the  North  of  London.  They  are  the  English 
Tantalum  lamp  works  of  the  firm  of  Siemens  Bros.  Dynamo 
Works,  Ltd  , of  Tyssen  Street,  Dalston,  and  are  a few  steps  from 


Tantalum  Lamp  Factory  at  Dalston. 


the  Dalston  Junction  station  of  the  North  London  Railway.  As 
on  the  occasion  of  a recent  visit  we  were  impressed  by  the  extent 
of  the  premises  required  for  the  company’s  tantalum  operations  in 
London,  we  publish  this  view  in  the  belief  that  our  readers  will 
bs  similarly  impressed. 

Trade  Announcements. — The  Adnil  Electric  Co., 

Ltd.  (late  Marples,  Leach  & Co.,  Ltd.),  have  aopointed  Mr.  J.  B. 
Chambers,  engineer  and  representative  for  the  Yorkshire  district. 
Mr.  Chambeis  has  been  connected  with  the  engineering  department 
of  the  firm  for  some  years  past,  and  he  will  advise  on,  and  quote 
for,  electric  power  and  lighting  installations  in  the  district 
mentioned.  His  present  address  is  76,  Hill  Top  Mount,  Roundhay 
Road,  Leeds. 

Messrs.  Arthur  L.  Girson  & Co  , announce  that  in  order  to 
concentrate  all  departments  of  their  business,  they  have  removed 
their  offices  and  warehouse  to  the  works  at  Twickenham.  All 
communications  should  now  be  addressed  to  the  firm  at  Radnor 
Works,  Strawberry  Vale,  Twickenham. 

The  works  of  the  India-Rubber,  Gutta-Percha  and  Tele- 
graph Works  Co.,  Ltd.,  Silvertown,  are  closed  to-day  and  to- 
morrow for  stocktaking  purposes. 

The  Beck  Flame  Lamp,  Ltd.,  have  removed  their  offices  to 
Suffolk  House,  Laurence  Pountney  Hill,  Cannon  Street,  E.C.,  and 
all  communications  should  be  addressed  there,  except  advice  notes 
of  goods  dispatched  or  empties  returned,  and  replies  to  letters 
emanating  from  the  works,  which  should  be  addressed  to  the  com- 
pany at  their  works,  Hayes,  Middlesex. 

Messrs.  J.  & H.  Grevener  have  now  taken  over  the  Electro- 
motor and  Dynamo  Co,  of  15,  Gray’s  Inn  Road,  dating  from 
October  1st,  Communications  relating  to  the  business  of  the 
Electromotor  and  Dynamo  Co.  should  now  be  forwarded  to  Messrs. 
Grevener.  The  new  branch  of  their  business  is  still  being  conducted 
under  the  supervision  of  the  late  manager  of  the  Electromotor  and 
Dynamo  Co.  In  addition  to  their  “Arcoflame”  lamp,  Messrs. 
Grevener  are  supplying  motors,  generators,  transformers  and  con- 
trollers. 

Book  Notices.—"  Les  Essais  Mccaniques  du  Caoutchouc 

et  des  Tissus.”  By  P.  Breuil.  Paper  presented  to  the  International 
Congrees  for  Testing  Materials,  Copenhagen,  1909.  Paris : Le  Caout- 
chouc et  la  Gutta-Percha.  In  this  paper  the  author  describes  the 
apparatus  which  he  has  invented  for  testing  the  mechanical  pro- 
perties of  rubber  — namely,  a dynamometer  and  an  "elasto- 
durometer.”  With  these  instruments  a variety  of  testB  can  be 
made  in  the  minimum  of  time.  M.  Breuil  is  to  be  congratulated 
on  hiB  praiseworthy  endeavours  to  place  this  difficult  subject  on 
the  scientific  basis  of  exact  measurement. 
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Engineering  Units  of  Measurement.  By  John  Ramsay,  A.M.I.C.E. 

Glasgow: -John  Smith  & Son.  Price  ls.net.  1909. — This  booklet 
brings  together  in  convenient  form  the  units  employed  in  engineer- 
ing, physics,  &c.,  with  definitions  and  brief  explanations  of  their 
uses  and  relations.  The  treatment  includes  in  many  cases  the 
definition  of  the  quantities  with  which  the  units  are  connected,  and 
covers  a great  deal  more  than  might  be  inferred  from  the  title, 
such  as  physical  laws,  symbols,  abbreviations,  British  and  metric 
equivalents,  and  a number  of  usefal  tables  of  physical  data,  &c. 
Insufficient  attention  has,  we  think,  been  given  to  thermal 
units,  which  are  found  only  in  a table;  the  properties  of 
steam  might  also  be  inserted,  though  not  strictly  included 
in  the  subject.  We  note  that  the  author  wrestles  manfully 
with  the  confusion  between  gravitational  and  absolute  units, 
with  fair  success,  though  we  fear  that  the  young  student 
will  meet  with  difficulties  in  disentangling  the  two  systems. 
Why  introduce  the  poundal  at  all  ? It;is  never  used — except  to 
puzzle  young  brains  (and  not  Beldom  old  ones,  too).  The  booklet 
may  be  commended  as  a very  useful  production. 

We  have  before  us  a copy  of  the  Special  Diamond  Jubilee 
number  of  the  Iron  and  Steel  Trades  Journal.  We  congratulate  our 
contemporary  on  its  great  age,  and  on  its  success)  as  we  do  also 
upon  the  production  of  a very  interesting  commemorative  number. 

Another  contemporary  which  can  justly  claim  our  congratulations, 
and  one  with  which  we  are  perhaps  more  familiar,  is  the  Ironmonger , 
which,  with  its  issue  of  September  4th,  began  its  fifty-first  year. 
The  occasion  was  celebrated  by  the  publication  of  a special  issue 
containing  a great  deal  of  interesting  matter  regarding  the  paBt 
history  of  the  paper,  its  proprietors  and  other  personnel,  its  policy, 
and  so  forth. 

Our  contemporary,  Concrete  and  Constructional  Engineering,  which 
has  hitherto  appeared  as  a bi-monthly,  will  in  future  be  published 
every  month.  The  change  began  with  the  September  issue,  and 
marks  the  rapid  progress  that  has  recently  been  made  in  the  science 
and  art  of  this  important  subject.  One  of  the  articles  deals  with  a 
reinforced  concrete  engine  room  at  Frankfort. 

“ Elementary  Electrical  Calculations.”  By  T.  O’Conor  Sloane. 
London : Crosby  Lockwood  & Son.  Price  9s.  net. 

Liquidation.  — General  International  Wireless 
Telegbaph  and  Telephone  Co.,  Ltd. — A meeting  is  to  be  held 
at  110,  Cannon  Street,  E.C.,  on  October  26th,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  W.  H.  Dove. 

Bankruptcy  Proceedings. — E.  F.  Jones,  plumber  and 

electrical  engineer,  Hartlepool. — First  meeting,  October  6th;  public 
examination,  October  7th;  both  at  Sunderland. 

L.  W.  de  Grave,  electrical  engineer,  Derby. First  and  final 
dividend  of  4s.  3$d.,  payable  at  the  Official  Receiver’s  Offices, 
Derby. 

Model  Engineering  Exhibition  at  Westminster. — 

Tbis  Exhibition,  which  opens  at  the  Royal  Horticultural  Hall, 
Westminster,  S.W.,  on  Friday,  October  15th,  will,  we  are  informed, 
contain  some  exceptionally  interesting  exhibits.  There  will  be  a 
number  of  model  aeroplanes  on  view,  including  the  machine 
designed  by  Mr.  G.  P.  Smith,  which  won  the  gold  medal  in  the 
recent  contest  at  Wembley  Park.  Working  model  steam  and 
electric  railways,  electric  clocks,  light  machine  tools,  model  motor 
boats,  a model  engineers’  workshop  in  operation,  and  a working 
demonstration  of  wireless  telegraphy  by  the  latest  Marconi  appa- 
ratus, are  some  of  the  numerous  attractions  which  will  be  pre- 
sented ; while  in  the-  competitions  for  engineering  and  electrical 
model  making  over  100  entries  have  been  received.  The  Exhibi- 
tion will  remain  open  for  eight  days,  from  12  noon  till  10  p.m., 
closing  on  Saturday,  October  23rd. 


LIGHTING  and  POWER  NOTES. 


Acton. — At  the  last  meeting  of  the  District  Council,  the 

following  motion  was  passed : — “ That  the  maximum  demand 
system,  based  on  the  load  factor  for  power  and'heat,  would  be  fairer 
to  the  Council  and  the  consumers  than  the  flat  rate  now  in  force, 
and  that  it  be  referred,  together  with  the  engineer’s  report,  to  the 
Electricity  Committee  to  fix  the  charge.”  Mr.  Monson,  the  chair- 
man of  the  Electricity  Committee,  said  that  it  was  quite  clear  they 
must  not  continue  to  sell  at  the  prices  they  had  been  doing  if  they 
wished  to  make  the  undertaking  pay.  The  great  loss  last  year  was 
caused,  to  n large  extent,  by  some  of  the  consumers  taking  current 
when  the  load  was  at  its  greatest.  Mr.  Schultess  Young 
proposed  that,  negotiations  be  ro-opened  with  the  Metropolitan 
Electric  8tipply  Co.  for  the  taking  over  of  the  undertaking,  and 
that  in  the  event  of  certain  replies  of  the  company  being  favourable, 
a referendum  of  the  ratepayers  be  taken  on  the  question  of  dis- 
posing of  the  undertaking.  Six  voted  for  the  motion  and  six 
against  ; it  was,  therefore,  not  carried.  An  application  was  con- 
sidered from  Messrs.  Warren  & Beck  for  a supply  of  current  for 
power  purposes  in  connection  with  their  compressed  gas  plant  in 
High  Street.  The  firm  is  to  be  informed  that  the  Council  is  pre- 
pared to  give  a supply,  but,  that  the  rate  of  charges  must,  be  con- 
•idcred  at  the  next  meeting  of  the  Electricity  Committee. 

Australia. — The  Inverell  ^T.S.W.)  Municipal  Council 

has  adopted  a report,  recommending  the  provision  of  an  electric 
supply  at  a cost  of  £10,840.  This  vou  d provide  25,700  c.p.  for 


street  lighting,  and  the  price  for  public  Bupply  would  be  6d.  per 
unit  for  lighting  and  3d.  per  unit  for  power.  The  Sydney  (N.S.W.) 
Council  has  under  consideration  a system  of  charging  during  certain 
fixed  hours  of  the  day,  viz , ljd.  per  unit  for  a minimum  of 
20,600  units  per  annum.  The  engineer  explained  that  the  system 
applied  to  consumers  who  were  prepared  to  install  accumulators 
for  use  during  the  peak  load,  which  would  be  charged  during 
the  day. 

Bedford. — The  T.C.  has  decided  to  apply  to  the  L.G.B. 

for  a loan  of  £630  for  a scheme  of  street  lighting  by  electricity. 

Bexhill. — The  Council  has  appointed  a sub-committee  to 

consider  the  question  of  holding  an  electrical  exhibition  in  the 
autumn.  An  exhibition  held  some  years  ago  resulted  in  many  new 
customers  being  obtained. 

Bispliam. — The  U.D.C.  has  instructed  Mr.  J.  W. 
Speight,  of  St.  Anne’s,  to  submit  a scheme  of  electric  lighting  for 
the  district. 

Brazil. — The  Rio  de  Janeiro  Tramway,  Light  and  Power 

Co.  has  opened  a new  sub  - station  at  Meyer  for  supplying 
electricity  to  the  new  Caxomby  tramway  system  and  for  general 
use.  Another  sub-station  is  being  erected  at  Cascadura,  and  a 
supply  is  to  be  given  to  the  cotton  mills  at  Bangu  and  the  military 
town  of  Sapopemba.  A judicial  decision  has)  been  given  in  the 
action  brought  against  the  company  and  municipality  by  Guinle 
and  Co.,  asking  that  the  privileges  given  to  the  company  by  the 
municipality  should  be  declared  void.  Messrs.  Guinle  have  for 
some  time  been  endeavouring  to  obtain  authority  to  distribute 
electrical  energy  in  Rio  de  Janeiro,  but  the  decision  recently 
recorded  confirms  the  concessions  of  the  Power  Oo.  until  1915; 
after  that  date  the  municipality  can  concede  similar  rights  to  others 
if  it  should  care  to  do  so. 

Brompton. — The  Council  schools  at  Brompton,  near 

Northallerton,  are  to  be  lighted  by  electricity.  Mr.  J.  P.  Yeoman 
has  offered  to  install  the  light  if  the  Committee  pays  him  6d.  per 
unit  for  energy,  and  this  offer  has  been  accepted. 

Castleford. — The  U.D.C.  has  decided  to  apply  for  a 

prov.  order  for  electric  lighting.  This  step  has  been  taken  in 
opposition  to  a monopoly  being  secured  by  the  Electrical  Distribu- 
tion of  Yorkshire,  Ltd.,  which  is  applying  for  an  extension  of 
time  for  supplying  the  district,  which  is  promised  a supply  early 

next  year. 

Chester. — Having  considered  the  electrical  engineer’s 

report  as  to  the  effect  of  the  present  rule  of  allowing  discount  on 
the  aggregate  consumption  of  energy  to  persons  or  firms  having  two  . 
or  more  installations,  the  T.C.  has  decided  to  adjust  the  discount  in 
these  cases,  and  as  from  March  25th,  1910,  each  installation  will  be 
treated  as  a separate  account,  and  discounted  accordingly.  In  sup- 
port of  the  Council’s  action  in  disturbing  existing  arrangements, 
on  the  faith  of  which,  doubtless,  many  customers  have  become 
users  of  electric  light,  it  may  be  stated  that  the  present  price  is 
only  3Jd.,  as  compared  with  5d.  or  6d.  when  the  discount  arrange- 
ment was  entered  into. 

Congleton. — The  B.  of  G-.  has  decided  to  ascertain  the 

cost  of  lighting  theiworkhouse  by  electricity. 

Continental  Notes. — Norway. — In  the  Norwegian 

Storthing,  a proposition  was  recently  submitted  by  the  Government 
asking  for  a sum  of  185,000  kroner  (£10,300)  for  the  purchase  of 
the  rights  of  the  Tafjords  river  in  Norddalen  in  Ramsdalen,  in  the 
western  part  of  Norway.  The  total  power  in  the  river  is  estimated 
at  20,450  h.p.  in  five  waterfalls.  The  expenditure  in  con- 
nection with  harnessing  these  falls  is  estimated  at  1 million 
kroner  (£55,555),  in  addition  to  the  cost  of  the  generating 
plant,  &c. 

The  municipality  of  Kragero  has  decided  to  erect  municipal  elec- 
trical works,  receiving  power  from  the  Norwegian  Electrochemical 
Co.’s  generating  station  at.  Slit.nastangen,  not  far  from  the  town. 
The  estimate  for  the  whole  plant  amounts  to  150,030  kr.  (£8,333), 
for  which  sum  a loan  is  to  be  raised. 

The  Norwegian  Metalindustry  Co.  bas  applied  for  a concession  to 
take  over  the  present  Sundlbkken  Zinc  Smelting  Works,  situated 
in  Borge.  The  new  company,  which  has  a capital  of  500,000  kr. 
(£28,333)  intends  to  exploit  Norwegian  ore  deposits  and  mines, 
and  bas  already  made  a contract  with  the  Hafslund  Electrical 
Works  for  2,000  h.p.  at  a rent  of  90,000  kr.  (£5,000)  per  annum. 

Sweden.  — The  VUsterdaliilfens  Power  Co.  is  erecting  a power 
station  in  the  neighbourhood  of  Moekfjlird  with  the  view  of  utilising 
16,000  h.p.  from  the  waterfalls  of  Lillst.up  and  Storstup  in  the 
Viistra  Dalriver.  For  a start  it  is  intended  to  install  twogenerators 
with  a capacity  of  4,000  ii  p.  each,  which  in  the  future  will  be  con- 
nected with  two  others  of  similar  size.  The  bulk  of  the  energy  will 
be  transmitted  to  the  large  manufactories  of  the  Grangesberg,  and 
the  St.ora  Kopperbergs  companies  in  Bergslagen  by  means  of  three- 
phase  current  at  50,000  volts.  The  contract  for  the  electrical 
plant  has  been  given  to  the  Nya  Fhrenade  Electrical  Co.,  and  the 
amount  in  question  is  said  to  exceed  £50,000. 

Coventry. -^The  City  Council  on  Tuesday  approved  the 
following  system  of  charging  for  the  use  of  radiators  from  lighting 
circuits: — The  accounts  of  consumers  having  radiators  and  taking 
energy  from  the  lighting  circuit  to  be  averaged  for  a period  of  two 
years,  this  average  to  be  taken  as  the  lighting  account  and  charged 
at  the  ordinary  rate,  and  all  units  in  excess  of  this  to  be  taken  aa 
the  heating  account,  and  to  be  charged  at  the  power  rate. 
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Doncaster. — The  R.D.C.  has  accepted  the  offer  of  the 

Xc  TS  Bentley  Road  by  electricity  at  £3  per  lamp  per  annum, 
and  £1  19s.  extra  where  double  lights  are  neeessary. 

Gillingham  (Rent).— The  T.C.  has  appointed  Mr. 

T F C SneHof  Westminster,  at  a fee  of  150  guineas,  to  mvesti- 
JaS the  working  of  the  electricity  undertaking,  in  accordance  with 
the  suggestion  of  the  L.G.B. 

Prat  esend  —The  T.O.  has  referred  back  for  further 

should  not  be  undertaken  .tpre.eut  ow.ug  to 
the  heavy  co3t.  , , . ., 

Greenock.— An  exhibition,  inaugurated  by  the  electricity 

se^zsw 

inquiries  and  substantial  orders  for  electrical  apparatus. 

India.— According  to  an  American  paper,  the  possi- 

of°Mourbhanj,  140  miles  from  the  city,  where  it  is  considered  that 
np  to  70,000  h p.  could  be  obtained. 

Kimrsbnrv. — Mr.  Jose  Diaz,  the  Chairman  of  the  local 

Council  ^reported  at  the  first  meeting  after  the  recess  that  he  had 
written  to  ttie  North  Metropolitan  Electric  Power  Supply  Co.,  to 
tYe  effect  that  he  had  ascertained  that  a large  number  of  the 
residents  were  anxious  to  be  supplied  with  energy,  and  some  had 
actually  had  their  houses  wired  and  fitted  up  for  that  purpose. 

Leicester.— A loan  of  £7,000  for  cables  and  works  in 

connection  with  the  supply  of  energy  from  ^ 

station  for  power,  &c.,  has  been  applied  for  by  the  Council. 

Levton  — The  estimates  for  the  half-year  ending  March 
31st  next  having  been  reconsidered,  the  estimated  deficiency  for  the 
six  months  on^he  electricity  undertaking  has  been  reduced  from 
£419  to  £393,  which  latter  amount  will  be  met  from  the  surplus  of 
£2,353  from  the  preceding  half-year  leaving  au  estimated  net 
Rnrnlus  for  the  year  ending  March  31st  next  of  £1,960.  O ' t 
amount,  £500  is  to  be  placed  to  the  credit  of  the  reserve  fund  and 
the  balance  of  £1,460  is  to  be  applied  in  relief  of  the  rates. 

London.— At  the  meeting  on  September  23rd  of  the 
Court  of  Common  Council,  the  County  of  London  Rectal0  Supply 
Co  gave  notice  of  its  intention  to  commence  the  laying  of  extra 
high-pressure  electric  mains  and  iron  conduits  acr^B  London  Bridg 
and  the  Cffy  to  the  boundary  of  Finsbury.  Mr.  WUkmson  said  he 
work  would  cause  a great  disturbance  m the  eastern  part  of  the 
City  He  asked  what  was  the  power  of  the  company  m the i matter. 
—The  City  Solicitor  (Sir  Homewood  Crawford)  said  if  the  route 
suggested  was  disapproved  of,  the  Corporation  would  have  to  sub- 

" S)  whlLrate  ,ho»?a  be  taken.  Mr.  Tamer  aii  the  que.tion 
hid  been  under  consideration  by  the  Streets  Committee  and  that 
Committee  was  so  impressed  with  the  importance  of  the  matter, 
that  it  was  going  to  call  a special  meeting  of  the  Committee  shortly. 

^Mra^n-The^o'me  from  the ' etle<^c3itf9Jnde]^£g 

t^L°d  sa||>ontfde\hed  K 

foregoing  figures  were  quite  satisfactory.  The  deficiency  caused  m 
the  income  owing  to  the  general  introduction  of  metallic-filament 
lampB  had  now  almost  been  made  up  by  the  increased  number  of 
new  consumers.  There  had  also  been  an  increased  number  of  con- 
sumers of  current  for  beat  and  power,  and  this  increase  was,  of 
course,  especially  gratifying.  ^ 

Malvern. — At  the  Malvern  College  and  College  Master  s 

Houses,  an  installation  comprising  over  G4°°  me^11jc'^la“e°tp^PPrS 
has  just  been  installed  upon  the  advice  of  Mr.  W.  J Rendell  Baker, 
electrical  engineer  to  the  Council,  who  prepared  ail  specifications, 
&c.,  the  work  being  carried  out  by  the  local  firm  of  Mr.  A.  Sparkes. 

Melbourne. — The  P.C.  has  under  consideration  an 
electricity  scheme,  proposed  by  Mr.  John  Jardine,  of  Nottingham, 
who  intends  to  erect  large  works  in  the  parish,  and  from  them  to 
supply  electricity  under  a suggested  prov.  order. 

Mexico. — According  to  reports  from  the  Mexican 

Government,  the  damage  to  the  Necaxa  Dam  by  the  accident  of 
May  20th  last,  can  be  rectified  by  the  expenditure  of  £50,000  , the 
work  of  repair  is  so  far  advanced  that  the  power  company  s supply 
is  maintained  from  the  hydrc-electric  plants. 

Newport. — It  was  reported  at  a meeting  of  the  Electricity 

and  Tramways  Committee  on  Tuesday  last  that  it  had.  been  decided 
to  call  in  Mr.  Parkes  to  investigate  and  report  upon  the  electricity 
undertaking  It  was  decided  at  the  same  meeting  that  the  engineer 
should  make  inquiries  from  the  B.  of  T.  as  to  whether  trailers  could  be 
attached  to  the  cars  at  Newport.  It  is  hoped  that,  by  the  use  of 
trailers,  the  revenue  of  the  cars  may  be  considerably  increased  by 
a proportionately  small  capital  expenditure.  Mr.  Parkes  will  report 
upon  this  and  other  suggestions  for  increasing  the  net  revenue. 

Plvmonth.— The  Electricity  Committee  of  the  T.C.  has 

received  from  the  borough  treasurer  the  financial  statement  of  the 
J electricity  undertaking  for  the  year  ended  March  31st  last.  It 


Bhows  a total  income  of  £23  596,  of  which  TxUndRure 

fmm  thf*  sale  of  current.  On  the  debit  side  the  P . 
amounted  to  £12,394.  After  meeting  this,  charge , 
a gross  profit  of  £11,562,  which  was  carried  to  the  "T?°  d 
account.  Out  of  this  account,  payments  were  *0LdlT;fjg2 

“tSSS  991  JSSS? in’  SKSt  rates',  carried 

to  ttm'reserve^fund.  At  the  end  of  the 

“I  Plant> 

Sd  mains,  leaving  a balance  of  £1,592  to  be  carried  forward. 

Runcorn. — The  Castner-Kellner  Alkali  Co.,  Ltd.,  which 

SB& SSffilfJSSL’fr.'SSi „ 

Sontliampton.— The  T.C.  has  received  from  the  L.G.B. 
sanction  to  loans  of  £2,300  for  mains  and  £700  for  services. 

<£nnthpn<i  ftu-Sea The  T.C.  has  decided  to  apply  for 

the  latter  at  a cost  of  £2,400.  . 

Tonbrido-e.— The  U.D.C.has  decided  to  utilise  electricity 

for  pumping  purposes  at  the  sewage  disposal  works.  Energy  will 
be  supplied  by  the  Electricity  Committee  of  the  Council  at  fd.  p 
unit. 

SfSs  ’£• “ - * 

decrease  of  nearly  8,000  units  for  traction,  but  there  was  a great 
increase  in  other  directions. 

West  Ham.— An  agreement  has  been  entered  into  to 
sunply  energy  to  the  works  of  the  Avenue  Press,  Ltd.,  including  the 
Mre  of*  motors  and  apparatus,  for  a period  of  five  years,  with  the 
option  of  renewal  for  a further  five  years  ; also  for  a bulk  supply 
the  Bradford  Rubber  Co.  for  five  years,  renewable  at  termination 
to  seven  14  or  21  years.  The  last-named  company  has  agreed 
to  hire  the  motors  from,  and  for  the  necessary  w°rks  to  be  c«ned 
ont  bv  the  Council.  Negotiations  have  taken  place  with  the  chief 
^ngin^to  the  Port  of  London  Authority  for  a bulk : supply  to  the 
Royal  Albert  and  Victoria  Docks.  Having  regard  to  the ! Electric 

Lighting  Acts  Amendment  Bill  now  before  ^am  and 

clerk  has  been  authorised  to  communicate  with  the  East  Ham  ana 
North  Woolwich  Councils  with  a view  to  obtaining  their  consent 
to  the  supply  of  current  by  the  West  Ham  Council  for  use  within 
their  respective  areas. 


TRAMWAY  and  RAILWAY  NOTES. 

Bradford. — The  Tramways  Committee  has  for  some  time 
had  under  consideration  the  question  of  bringing  the  depAta  for  the 
accommodation  of  the  cars  thoroughly  up  to  date,  and  it  u UOA 
with  the  task  of  having  to  erect  permanent  buildings  m place  of 
some  of  the  present  temporary  structures  or  of  adopting  the  scheme 
of  the  manager,  Mr.  C.  J.  Spencer,  for  the  provision  of  a large  depot 
near  the  centre  of  the  city.  A suitable  site  in  the  Longiands  area 
is  available  for  this  latter  purpose,  and  Mr.  Spencer  has  calculated 
that  if  a depot  were  erected  there,  a saving  of  56,394  car-miles  per 
annum  of  “ dead  mileage  ” would  be  effected.  At  present  there 
are  nine  depots,  and  they  provide  storage  for  275  cars.  I*  the 
present  policy  is  continued  an  outlay  of  £22,468  on  new  epo 
have  to  be  provided  for,  and  it  is  claimed  that  the  saving  in  dead 
mileage  and  in  administration  with  a central  depot  would  amount 
to  £1,787  ner  annum,  which  represents  a capital  sum  m providing 
interest  and  sinking  fund  of  £29,783.  This,  added  to  the  £22,468 
amounts  to  £52,251,  whilst  the  acquisition  of  the  Longiands  site 
(over  9,000  yd.,  at  £1  per  yd.)  and  a building  to  accommodate 
cars  would  cost  £46,500.  Mr.  Spencer’s  scheme  would  entail  the 
abandonment  of  the  Bolton,  Lidget  Green  Fairweather  Green,  and 
possibly  the  Duckworth  Lane  depots,  which  would  mean  of  course 
that  the  cars  would  not  run  nearly  so  late  on  those  ■ec‘1011?  “ ** 
present.  The  Tramways  Committee  visited  some  of  the  depots  and 
considered  the  scheme,  and  we  understand  that  it  decided  to  recom- 
mend the  City  Council  to  adopt  it. 

Continental  Notes.— Russia.  — According  to  the 
Financier , nearly  all  the  Russian  tramway  enterprises  are  in  the 
hands  of  Belgians.  Out  of  40  tramway  systems  either  at  work  or 
under  construction  34  belong  to  Belgians,  and  three  only  to  the 
French.  Out  of  1,312  versts  (about  875  miles)  of  tramway  track  in 
Russia  1,086  versts,  or  over  80  per  cent.,  beloDg  to  foreigners,  and 
the  remaining  226  versts  are  either  worked  by  municipalities  or  by 
Russian  concessionaires.  Five  Belgian  trusts  exist,  which  have 
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rTJhLnPA23t  Russia°tramway  systems.  These  trusts  operate  in 
elsewhere. A t han’  KlschenefE>  Kazan,  Moscow,  Odessa,  Kieff  and 

f Pf,e  mum!c!Pal.  authorities  of  Suchum  are  considering  a proiect 
for  the  construction  of  an  electric  tramway  in  the  town  g P J 
in  UBEECE.-Aecording  to  a daily  paper,  all  the  tramway  employes 
in  Athens  are  on  strike,  and  no  cars  are  running  P y 

E ?fT,Iin^alkey‘~Lasfc  week  Co1-  von  Donop,  of  the 

way  So  Zd:?hrrt10\0t  the  line  of  tbe  Dublin  United  Tram- 

I’^tgprSr sentative9  of  the  com^-  ^ A s 

Dundee.  The  Council  is  considering  the  question  of 

the  UmaintenmTce Olo? ° t?*  to wer  wag°n  for  ufe  in  conLtTon  with 
tfamways  ® overhead  conductors  of  the  electric 

We?t“of  P^ftline'~It  ?,  exPecfced  fchafc  the  Dunfermline  and 

the  hr  tramways  will  be  running  next  month.  The  laying  of 

still  to  L placed  6n  comPleted.  but  the  overhead  wires  have 

thelSil,?deil'~Tlie  T-C-  on  September  23rd  considered 
t0  ^ tra“'UBiDg  Public>  aud  the  serious 
stall  bv  the  ne  v ,CorPoratloas  of  both  Haslingden  and  Rawten- 
the  two  WnfT?  imposed  upon  passengers  travelling  between 
on  th!  k*  f ’ a dls‘ance  of  two  miles,  to  change  cars  at  Lockgate 
farther  effort^hould  h 6 TraInways  Committee  recommended  that  a 
seeking  a If  be  mad®  for  the  solution  of  the  deadlock  by 
boroughs  of  AeerW1611^  °t  th56e  rePresentafives  from  the  three 
to  devising  ±nnn.gt0n’.Ha8hlJgden  8nd  Kawtenstall  with  a view 
no  mutualgand  set^f  PfUt  an  6nd  t0  the  Present  state  of  affairs.  If 

gestTthat  the  R f T ^ ,'g¥me“t  C°Uld  be  arrived  at-  R mS~ 

three  avffhorftien  l A,  Bhould  be  asked  to  adjudicate,  and  that  the 
The  representatives  Uft  b®  .ask®d  to  ablde  by  the  Board’s  decision. 

fuH  power  to  deal  •tw£dlngAhe  Pr°P°sed  conference  should  have 
run  power  to  deal  with  the  matter  of  through  running. 

tow/cierb^T^u  dramwaJ's  Committee  has  instructed  the 
certain  rontts  takfe,steP8  *°  promote  a Bill  for  the  equipment  of 
fam  routes  on  the  railless  trolley  system.  The  present  idea  is 
to  establish  a route  from  the  city  square  to  Farnley  ? 

un  t??P°nrrt  ,scheme  is  under  consideration  for  linking 
Capital  o?ia  *60  0m“  Th^H bl  * ‘"be  *‘5  J»™(  a 

are  ol  !£. 1“  Se 1W  °"  ‘Ube"'  •»»">.  c.ticates 

waySfromSttof™  Sa  a ffoceea.i?meai*‘e'?  with  conduit  tram- 
y om  Kainton  Road,  Greenwich,  to  Woolwich  Dockyard  Tf 

the8  Ferry  * a efxfcend  the  trolle7  line  fromBeresford  Square  to 

owinV  V.  e A“.ror'r.tr  h"‘»s  withheld  hi,  Jon.eS 

othc,e.;»tm  aat  ’one 

torta  electrical  tbe  BriJ?hton  Co.’s  London  Bridge- Vic- 

• s=re 

aJ  1 urposes  Committee  for  consideration 

t.c«%!  li.tep.yc,.'  Association 

r r n ♦ resolution  was  passed  protesting  against  the  nronnspH 

c,»S“,on Se,en 

trflmw'SSell>Hr”,,'~The  recenfc  Orations  in  fares  by  the 

“»*  °id  '«■ 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Interruptions  and  Repairs:— 


Tanglor-Cadi 


AamlanK 


Interrupted, 
May  19,1909 
Juno  17,  190!) 
July  8,  1909 
Aug.  20,  1909 
Sept.  2,  190!) 
Sept.  16,  1909 
Sept.  26,  1909 


Repaired, 
September  21 


• * • • • • ovpi.  30,  JJJUil 

Wireless  Telephony  .-An  installation  of  wireless  tele- 
at  “rortobe'no' P.  !r  Mr_  Andrew  Burns,  Portobcllo,  has  been  erected 
given  The  ! I'iin  < >R8t  "*ek  a Practical  demonstration  was 

speoch  .is h2idT.s  iitSt&r K ,,uar,er  of  a miie  apart- and 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


the^M  T01RvTA-~100’000  P°rce]ain  insulators  for 

the  P.M.G.  8®e  Official  Notices  ” September  10th. 

to-day!°B  CUmUlat°rB  f°r  the  P'M’G;  See  “ 0fficial  Nonces” 

tte  p'm'°"  Meib°™e- 

Common-battery  switchboard  for  the  North  Sydney  Telenbnno 
Exchange.  Bee  ‘•Official  Notices ” September  10th.  lelephone 
Melboubhe.  50  coin  attachments,  suitable  for  coins  of  different 
value,  lor  the  P.M.G.  See  our  ■«  Official  Notices  ” Beptembe^ 

Brumby  and  Frodingham.— October  16th.  Public 

lighting  by  electricity  for  the  U.D.C.,  with  55  50-c.p.  lamps  poles 
ntrpng’  swltche8)  *°. ; direct- current,  220  volts,  availableP ’Mr  V 
SESSSr1'  Fr0dingham-  S-tborPe,  Lines! 

I) ar}  ford  .—October  13  th.  Wiring  the  Council  Chamber 

Dartfi8  U'D'°'  Elecfcrical  Engi“cer,  Electricity  Works, 

. ^'ffidee.— The  Corporation  electrical  engineer  has  been 
™ ra,C  ed  t0  draw  UP  specifications  and  obtain  quotations  from 
manufacturers  in  connection  with  the  proposed  lotor-repafring 

Irance.— October  11th.  The  municipal  authorities  at 

Meudon  are  inviting  tenders  for  the  supply  of  four  sets  of  engines 
and  dynamos  for  the  Military  Balloon  Station  at  that  place 

Glasgow.  — October  4th.  The  Corporation  invites 

stndnbh  l0IA  * J®  5e“eral  suPP1y»  delivery  and  erection  of  mains 
switchboards,  distribution  boards,  cables,  switches,  &c.,  wiring  and 
accessories  for  transmission  of  electrical  power  to  motors  &c  and 
for  lighting  at  their  Shieldball  sewage  purification  works’  SDeci 

Sow. from  the  0ffice  of  Pubiic  works-  64>  5321  s?:^; 

Keighley,— -October  1 6th.  Two  boiler  feed  pumps,  high- 
tension  switchboard  and  transformers,  300-kw.  motor-generator 
to  dayamS  f°r  th8  EleCtricity  department.  See  “ Official6 Notices  ” 

London.— October  4th.  Electric  wires  and  cables 
lamps,  carbons,  switches,  fuses,  telephones,  cells  and  electrical 
insulating  materials  for  the  Metropolitan  Railway  Co.  for  a year! 
W.  H.  Brown,  secretary,  32,  Westbourne  Terrace,  W. 

Rotherham.  October  23rd.  The  T.O.  has  two  steam 

temb“°24th  KW'  ’ f°r  dlBposaI’  See  “Official  Notices”  Sep- 

Walthamstow. — Cable  for  interconnecting  the  large 

SSiSSSSSXSHS  E,*cth0,“  L“e  ,eed“'  '-»•*» 
sJoJSSisSfJty uh-  «*• ,or  the  c-*^ 


CLOSED. 


Belfast.— From  seven  tenders  received  for  the  electric 
lighting  of  Purdysburn  Lunatic  Asylum,  the  Committee  of  Manage- 
rs! Belfa^^at  £460.a°CePtallCe  ^ °f  Me88r8'  J°hn  Dowlin«  aad 

0 

Hex Ji  ill. — Messrs.  Siemens  Bros.’  tender  of  £121  for  the 

acPeptolf  1,000  yardB  °f  °able  t0  BeXhi11  0orP°rat1^  has  been 

Burnley.— At  the  meeting  of  the  Board  of  Guardians  on 

September  23rd,  the  half-yearly  tenders  were  confirmed.  These 
included  electrical  requirements  by  Messrs.  Carter  & Co. 

i ?Ur-V~Tbe  Elecfcricity  Committee  has  accepted  the 

IZr*  0 .Mc89r8- Eerranti,  Ltd.,  for  the  erection  of  the  new  switch- 
board  gallery  at  tbe  new  power  station  at  Chambers’  Hall. 

Cape  Colony.— A contract  has  been  signed  between  the 
authorities  of  H.M.  Naval  Yard,  Simons  Town,  and  Messrs.  Cun- 
ningham 6c  Gearing,  engineers,  of  Cape  Town,  for  the  complete 
internal  equipment  for  lighting  and  power  of  the  new  workshop 
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at  Simons  Town.  The  lighting  includes  the  installation  of  48  arc 
lamps,  and  the  approximate  wiring  of  35  motors ; the  whole  work 
to  be  carried  out  in  cold-drawn  galvanised  Bteel  conduit.  All  fuses, 
automatic  cut-outs,  meters,  main  switches,  &c , will  be  enclosed  in 
cast-iron  boxes,  manufactured"  by  Messrs.  Cunningham  & GeariDg 
in  their  works  at  Cape  Town.  In  addition,  the  firm  were  also  suc- 
cessful in  securing  the  contract  for  the  electric  light  installation  of 
about  24  private  residences  attached  to  the  Naval  Yard.  The  whole 
work  will  be  carried  out  under  the  personal  supervision  of  Mr.  R. 
VTightmann,  electrical  engineer,  H.M.  Naval  Yard,  Simons  Town. 

Hanley. — The  T.C.  has  accepted  the  tender  of  the 

Brush  Electrical  Engineering  Co.,  Ltd  , for  a motor-generator  for 
the  Town  Hall  lift,  at  £144. 

Leyton. — The  U.D.C.  has  accepted  the  tender  of  the 
Electrical  Joint  Box  Co.,  at  £307  10s,  for  100  public  lighting 
lanterns  with  clock  switches.  The  list  of  tenders  appeared  in  our 

pages  last  week. 

Liverpool. — The  D-.P.  Battery  Co.,  Ltd.,  has  received  an  - 

order  for  the  renewal  of  the  large  batteries  at  Waterloo  owned  by 
the  Liverpool  District  Lighting  Co.,  and  their  maintenance  for  a 
period  of  eight  years. 

London.  — Battersea.  — The  B.C.  has  accepted  the 

following  tenders  (as  per  schedule  prices)  for  the  wiring  and 
fitting-up  of  consumers’  premises  with  arc  lamps  for  electric 
lighting,  and  for  the  supply  of  goods  in  connection  with  the  high- 
purchase  scheme  : — 

Flame  arc  lamps. — Beck  Flame  Lamp,  Ltd. 

Enclosed  arc  lamps.— Brocbie-PeU  Arc  Lamp  Co. 

Open-type  motors.— British  Westinghouse  Electrical  Co. 

Arc  lamp  installations.  — G.  A.  Gunn  and  Phillips  & Co. 

Motor  installations. — Stegmann  & Co.,  Phillips  & Co.  and  J.  W.  Gunn. 

Islington. — The  B.C.  has  accepted  the  tender  of  the  Steeplejack 
and  Engineering  Co.,  Nottingham,  at  £275,  for  repairing  the  shafts 
at  the  generating  station. 

Plymouth. — The  T.C.  has  accepted  the  tender  of  the 

Brush  Electrical  Engineering  Co.  for  a turbo-generator,  at  £2,244. 
The  highest  tender  was  £3,617. 

Swansea. — The  Executors  of  the  Harbour  Trust  have 
left  the  tenders  for  the  King’s  Dock  Power  Station  and  sub-stations 
in  the  hands  of  the  chairman  (Sir  Griffith  Thomas)  and  the  officers, 
to  settle  after  communication  with  the  electrical  firms  tendering. 

Tenders  for  the  erection  of  a 3i-ton  electrical  crane  for  the 
larger  warehor  se  at  King’s  Dock  were  considered,  and  it  was  resolved 
to  recommend  the  acceptance  of  that  of  Messrs.  H.  Morris  & Co.  (?), 
Loughborough,  subject  to  that  firm  agreeing  to  sundry  alterations. 

West  Ham. — The  T.C.  has  placed  the  following  orders 

for  coal  for  the  electricity  undertaking  : — 

Messrs.  E.  Foster  & Co. — 5,000  tons  Grangerigg  Dry  Peas  for  delivery  between 
January  and  October  next. 

Messrs.  Cory  & Son. — 33,000  tons  of  coal  at  a price  not  made  public  ; also 
300  tons  of  Lynwood  Rough  Slack,  11s.  6d.  per  ton. 

Messrs.  Speabtnan  & Sons. — 120  tons  Yorkshire  coking  smalls,  11s.  per  ton  ; 

70  tons  Yorkshire  nnts,  11s.  6d.  per  ton;  400  tons  Shafton  Yorkshire 
smalls,  10s.  4|d.  per  ton. 

The  Council  has  further  placed  an  order  with  the  Armorduct 
Manufacturing  Co.,  for  certain  sizeB  of  cable  to  cover  the  estimated 
requirements  up  to  March  31st  next. 


FORTHCOMING  EVENTS. 


laititution  of  Mining  Electrical  Engineers.— Saturday,  Octoher  2nd.  At  2 p.m. 
Council  meeting  at  the  Royal  Victoria  Station  Hotel,  Sheffield.  A general 
meeting  will  be  opened  at  2.30  to  report  progress  and  announce  preparations 
for  the  forthcoming  winter  session. 

Society  of  Engineers.— Monday,  October  4th.  At  7 30  p.m.  At  Caxton  Hall,  8.W. 
Prize  essay  on  “The  Status  of  the  Engineering  Profession,"  by  G.  A. 

Thomas. 

Civil  and  Mechanical  Engineers’  Society. — Thursday,  October  7th.  At  8 p.m. 
Presidential  address  by  Mr.  W.  Noble  Twelvetrees. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  the  week  ending  October  9th, 

1909:— 

Commanding  Officer— Col.  R.  E.  B.  Cbomptos,  C.B. 

Monday,  October  4th. — “ A ” Company,  Technical  drill,  7 to  9.80  p.m, 
Tuesday,  October  5th. — 11 B " Company,  Technical  drill,  7 to  9.30  p.m, 
Wednesday,  October  6th.— Gymnasium,  6.80  to  9.30  p.m. 

Thursday,  October  7th. — “ C ” Company.  Technical  drill,  7 to  9.30  p.m, 
Friday,  October  8tb.— " D ” Company.  Technical  drill,  7 to  9.30  p.m, 

(Signed)  . P,  H.  Caupbkll, 

Capt,  R.E.  and  Adjutant. 
For  0,C>  E.E,  (L,D.) 


NOTES. 


Inquiries. — Correspondents  wish  to  know  the  addresses 
of  the  makers  of  “ Wakefield’s  patent  vaseline  insulating  oil  ” ; of 
glow  lamps  fitted  with  Cleminson’s  patent  porcelain  caps  ; and  of 
water-distilling  apparatus. 

Appointments  Vaeant.— Railway  telegraph  foreman  for 
Ceylon  Government  Railway  (£200).  See  our  advertisement  pages 
for  particulars. 

Miners  and  Electricity.— Mr.  John  Wilson,  M.P.,  in 

his  monthly  report  to  the  Durham  miners,  makes  a very  long 
reference  to  the  Stanley  disaster,  and  comments  at  length  on  the 
report  of  the  Government  Mine  Inspectors.  After  quoting  from 
the  repoit,  he  says  “ With  this  cloud  of  witnesses  and  volume  of 
testimony  in  favour  of  the  Busty  Beam  being  the  place  of  origina- 
tion, then  the  assumption  becomes  a certainty  and  electricity  a 
more  likely  first  cause  than  any  of  the  other  alternatives  which 
might  present  themselves  as  being  causes  of  the  explosion.  It 
that  be  so,  what,  then,  is  our  duty  ? If  there  were  only  a probable 
danger  of  electricity  playing  such  a dangerous  part  in  such  a 
holocaust  of  human  life  with  its  consequent  misery,  is  it  not  the 
dHty  of  all  to  inquire  cloBely  into,  and  seek  to  provide  against  a 
recurrence  of  a similar,  or  any  calamity  of  the  same  nature,  if  not 
in  the  same  degree.”  Mr.  Wilson  added  that  all  he  was  asking  for 
was  for  an  inquiry  as  to  whether  that  new  danger  was  real  or  not. 
The  mind  of  the  mining  community  was  unsettled  on  that  subject. 
This  applied  not  only  to  the  men  but  to  the  managers.  It  was  that 
unrest  that  he  wanted  to  allay.  He  welcomed  any  appliance, 
electric  or  otherwise,  but  let  them  have  safety  with  it.  If  he  had 
written  on  the  subject  it  was  with  the  desire  to  incite  further 
inquiry,  and  he  felt  confident  that  none  wfiuld  be  more  ready  to 
join  in  that  desire  than  the  gentlemen  whose  names  were  appended 
to  the  report.  They  knew  the  life  of  a miner,  and  were  willing  to 
make  it  as  safe  as  the  circumstances  permitted,  therefove  the  miners 
might  hope  that  they  would  assist  in  procuring  the  inquiry  he  had 
suggested. 

“Electrical  Football  League.” — A Council  meeting 

of  the  above  was  held  at  19,  Carnaby  Street,  on  the  22nd  ult.,  when 
the  resignation  of  Mr.  Fraser,  the  honorary  secretary,  was  accepted, 
and  a vote  of  thanks  passed  to  him  for  the  businesslike  way  in  which  he 
bad  conducted  tbe  League  since  its  foundation  in  1907.  Mr.  H.  W. 
Roberts,  of  71,  Queen  Victoria  Street,  E.C.,  has  now  taken  over  the 
duties  of  honorary  secretary,  assisted  by  Mr.  Fraser  as  honorary 
referees’  secretary.  Future  communications  should  be  addressed  to 
Mr.  Roberts.  The  League  comprises  club3  attached  to  the  various 
manufacturing  and  supply  companies  within  a radius  of  15  miles  of 
Charing  Cross  ; it  is  stated  to  be  the  only  Football  League  which 
is  exclusively  attached  to  a particular  industry,  and  it  is  hoped  that 
it  will  receive  hearty  support  from  the  trade,  seeing  that  it  has  the 
object  of  promoting  friendly  rivalry  and  sociability  amongst  the 
employes  of  the  various  Companies  and  Municipal  Electric  Supply 
Stations.  The  season  opens  on  Saturday  next,  the  2nd  inst.,  when 
the  County  of  London  Electric  visits  the  St.  JameB’  and  Pall  Mall 
Electric. 

Curious  Lightning  Incident. — During  the  storm 

which  did  a considerable  amount  of  damage  in  various  parts  of  the 
country  on  Friday  last  week,  three  cows  were  struck  dead  by 
lightning  in  a field  connected  with  Broomhall  Farm,  Sunningdale, 
Berks.  It  has  now  been  asserted  that  the  lightning  was  attracted 
to  the  spot  by  a piece  of  disused  wire,  put  up  many  years  ago  for 
either  telephonic  or  telegraphic  purposes.  This  wire  was  stretched 
along  the  tops  of  three  oak  trees,  and  was  not  properly  earthed. 
The  tree  at  one  end  was  split  almost  in  two,  and  the  cows  were 
standing  under  the  middle  tree,  which  was  also  struck,  when  they 
were  killed. 

Robertson  Fire  Brigade  Successes. — The  first  part 

of  the  Eleventh  Annual  Tournament  of  the  London  Private  Fire 
Brigades’  Association  was  held  on  Saturday,  September  25th,  on  the 
Parade  Ground  of  the  Royal  Hospital  Schools,  Greenwich,  when 
25  brigades  drawn  from  London  and  the  provinces  competed  for 
the  “ Nestle  ” Challenge  Cup  for  the  Private  Fire  Brigade  Cham- 
pionship of  the  United  Kingdom,  and  for  other  trophies,  including 
the  “ Dewar  ” Challenge  Shield  and  the  “ Marshall  ” Challenge  Cup 
for  London  Private  Fire  Brigades.  In  the  above  events  the 
Robertson  Electric  Lamps,  Ltd.,  Fire  Brigade  was  successful  in 
winning  the  Championship  of  the  United  Kingdom,  and  the 
“ Dewar  ” Challenge  Shield,  the  winning  times  constituting  records 
for  drills  of  this  class.  They  also  carried  off  First  Prize  in  the  four- 
men  drill,  First  Prize  in  the  five-men  drill,  and  secured  a substan- 
tial lead  of  18  points  towards  the  best  aggregate  for  the  “ Mar- 
shall ” Challenge  Cup.  The  second  part  of  the  tournament  will 
take  place  some  time  in  November. 

Educational  Notes. — University  College. — In  con- 
nection with  the  opening  of  the  Session  in  the  University  College 
Faculty  of  Engineering,  a public  introductory  lecture  will  be  given 
on  Wednesday,  October  6th,  at  5 p.m.,  by  Prof.  J.  A.  Fleming  on 
" Electrical  Inventions  and  the  Training  of  Electrical  Engineers.” 
The  chair  will  be  taken  by  Mr.  W.  M.  Mordey,  president  of  the 
Institution  of  Electrical  Engineers.  The  special  and  post-graduate 
conrses  for  engineers  in  practice  and  graduates  in  engineering  for 
the  first  term  will  begin  as  follows  : — " Railway  Engineering,”  by 
Mr.  H.  Deans,  Thursday,  October  7th,  at  5 p m. ; “ Recent  Methods 
and  Instruments  in  Surveying,”  by  Mr.  M.  T.  Ormsby,  Friday, 
October  15th,  at  4 p.m. ; " Electrical  Design,”  by  Mr.  H.  M.  Hobart, 
Wednesday,  October  27tb,  at  11  a m. 
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Rifle  Shooting’. — Two  very  keenly-contested  and  interest- 
ing matches  were  fought  by  the  Electricity  and  Tramways 
Departments  of  the  Leyton  U.D.C.  on  September  9th  and  23rd. 
The  first  match  was  contested  at  the  Electricity  Works  by  teams  of 
six  on  each  side.  Seven  rounds  were  fired  by  each  competitor  at  two 
ranges,  15  and  25  yards,  with  Bisley  targets.  The  total  scores 
were — Electricity  Department,  281;  Tramways  Department,  214; 
the  Electricity  Department  thus  winning  by  67.  The  return  match 
was  held  at  the  Tramway  Depot,  with  teams  of  six  on  each  side  ; 
ten  rounds  were  fired  by  each  competitor  at  three  ranges,  viz., 
15,  25  and  35  yards,  decimal  targets  being  used.  The  rivalry  was 
very  ksen,  and  the  scoring  very  close.  Total  scores — Electricity 
Department,  1,016 ; Tramways  Department,  993 ; the  Electricity 
Department  thus  again  winning,  by  27.  The  hon.  sec.  of  the  Leyton 
Electricity  Works  Rifle  Club  will  be  pleased  to  arrange  matches 
with  other  electricity  works  rifle  clubs.  Secretaries  are  requested 
to  communicate  with  Mr.  J.  W.  Gibbins,  hon.  sec.,  Electricity 
Works,  Cathall  Road,  Leytonstone. 

Amber-Tinted  Spectacles  for  Arc  Lamp  Operators. 

—In  the  Standard  of  Tuesday  last  mention  is  made  of  Dr.  Cook’s 
discovery  that  goggles  with  amber-tinted  glass  were  immensely 
superior  to  smoked  or  blue  glasses  in  affording  protection  to  the 
eyes  from  the  blinding  glare  of  the  sunlit  snows.  , In  this  con- 
nection. it  strikes  us  as  a singular  fact  that  it  is  customary  to  use 
dense  blue  glasses  for  examining  the  electric  arc,  with  the  result 
that  absolutely  nothing  but  the  arc  and  the  glowing  tips  of  the 
carbons  can  be  distinguished  through  them,  to  the  great  incon- 
venience of  the  operator,  who  either  dispenses  with  the  glasses  and 
takes  the  consequences,  or  is  obliged  continually  to  put  them  on 
and  off.  Blue  glasses  present  little  obstruction  to  the  actinic  rays 
of  light,  which  in  all  probability  are  responsible  for  the  ex- 
cruciating pain  resulting  from  exposure  of  the  eyes  to  the  arc  light, 
and  why  they  should  be  employed  in  these  enlightened  days  it  is 
impossible  to  understand. 

Our  Mr.  Gatehouse,  and  other  pupils  of  the  late  Robert  Sabine — a 
scientist  of  no  mean  order,  though  he  thought  too  little  of  his 
achievements  to  claim  for  them  the  credit  that  was  his  due— well 
remember  how,  at  his  suggestion,  they  wore  amber-tinted  glasses 
while  experimenting  with  the  Serrin,  Duboscq  and  similar 
lamps  in  the  days  when  arc  lamps  were  regulated  by 
clockwork,  and  each  was  fed  by  a single  Gramme  dynamo. 
With  these  glasses  they  were  able  to  examine  the  arc  with 
perfect  immunity  from  after-effects,  while  the  glasses  presented  no 
obstacle  to  the  perception  of  the  mechanism  of  the  lamp  itself,  and 
therefore  could  be  worn  continuously  without  any  inconvenience . 
Why  use  dense — almost  opaque — blue  glasses,  when  transparent 
amber  affords  equal  protection  without  any  drawbacks  ? 

Institution  Notes.  — American  Association  of 

Cab-Lic;hting  Engineers.  — The  annual  meeting  of  the 
Association  of  Car-Lighting  Engineers  is  to  ba  held  from 
October  4th  to  7th  at  the  new  La  Salle  Hotel,  Chicago.  The 
question  of  changing  the  scope  of  the  Association  will  be  brought 
up  at  this  meeting.  It  is  thought  advisable  to  change  the  name  to 
“Association  of  Railway  Electrical  Engineers,”  as  most  of  the 
electrical  engineers  and  chief  electricians  of  the  railroads  have  to 
do  with  general  railway  electrical  work  and  are  not  confined  to  car- 
lighting work. 

The  Poplar  Disinfectant  Plant. — In  view  of  the  low 

cost  of  production  of  electrolytic  disinfectant  fluid  and  its 
efficiency,  it  has  been  decided  to  duplicate  the  Poplar  plant  at  an 
estimated  cost  of  £430.  The  new  plant  is  to  be  as  follows Four 
patent  electrolysers,  good  for  an  output  of  25  gallons  of  fluid  at  a 
strength  of  4 grammes  of  chlorine  per  litre,  and  suited  for  a 240- 
volt  circuit ; one  electric  motor  suited  for  a 240-volt  circuit, 
arranged  to  hang  vertically,  and  suited  for  driving  two  stirring 
machines ; two  stirring  machines  running  on  ball  bearings,  and 
fitted  with  suitable  grooved  pulleys;  two  ebonite  Btirring  rods 
fitted  to  machines;  one  constant  head  flow  regulating  tank,  suit- 
ably coated  with  preservative  paint ; one  flow  regulating  cock,  with 
vernier  ; one  mixing  tank  of  latest  pattern ; one  switchboard  equipped 
with  d.p.  main  switch  in  cast-iron  case,  d.p.  fuse  in  cast-iron  case, 
one  amperemeter,  one  voltmeter,  provision  for  the  Council’s  meter, 
and  one  series  rheostat. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  Officials.— The  electrical  engineer  of 
West  Ham  reports  that  in  addition  to  Mb.  H.  H.  Holmes,  sales 
manager,  Mb.  K A.  Bobiiell,  chief  clerk  in  the  general  office,  and 
four  members  of  the  sales  department  staff,  have  resigned  their 
posts  to  take  up  positions  under  the  Marylebone  Council.  The 
pi  incipal  vacancie-  bo  caused  are  to  be  filled  up  as  follows: — Mb. 
Fabndon,  at  present  assistant  sales  manager  at  £150  per  annum  and 
commission,  is  to  be  promoted  to  the  position  of  sales  manager  at 
£250  per  annum,  rising  to  £300  at  the  end  of  12  months’  satisfactory 
service.  Mb.  Edoebtjn,  at  present  meter  superintendent  at  £150 
per  annum,  is  to  be  appointed  assistant  sales  manager  and  meter 
superintendent  at  £20J  per  annum,  rising  to  £250  after  one  year’s 
satisfactory  service.  The  clerical  staff  of  the  gen  eral  office  and  sales 
department  is  to  be  amalgamated  and  re-arranged,  and  Mb.  Johnson, 
at  present  in  the  accounts  department  at  £121  per  annum,  iB  to  be 


appointed  chief  clerk  at  £150  per  annum,  rising  on  satisfactory 
service  by  annual  increments  of  £10  to  £180  per  annum. 

Mr.  J.  Weight,  shift  engineer  of  Heston  and  Isleworth  U.D.C. 
electricity  works,  has  resigned,  in  order  to  take  over  a better 
appointment.  Mr.  J.  Fletcheb,  jun.,  of  the  Nottingham  and 
Derbyshire  Power  Co.,  has  been  appointed  to  the  vacancy. 

Mb.  L.  L.  IIobbell  has  been  appointed  by  the  Pretoria  Town 
Council  to  the  position  of  assistant  electrical  engineer  at  a salary  of 
£500  per  annum,  with  £60  extra  for  locomotive  expenses, 

Mr.  Cuthbebt  W.  Bentley,  engineer  and  manager  of  the 
Wilmslow  and  Alderley  Edge  Electrical  Supply  Co.,  has  been 
appointed  manager  to  the  Cromer  Electricity  Supply  Co. 

The  Sydney  (N.S.W.)  City  Council  has,  by  15  votes  to  4,  con- 
firmed the  appointment  of  Me.  Cochrane,  of  Ballarat,  as  chief 
assistant  electrical  engineer. 

Mr.  W.  L.  Trenery,  of  the  staff  of  the  Camborne  and  Redruth 
Urban  Electric  Supply  Co  , who  is  leaving  for  South  Africa,  has 
been  presented  by  the  staff  and  employ  6 j with  a gold  watch. 

Tramway  Officials. — Mr.  J.  H.  Shkpherd,  manager  of 

the  Droughty  Ferry  Tramways,  was,  on  the  23rd  ult.,  presented  by 
his  staff  with  a suit  case  and  an  umbrella,  on  the  occasion  of  his 
leaving  the  service  of  the  company  to  take  over  the  management  of 
the  Dunfermline  and  West  of  Fife  Tramways.  Mr.  F.  D.  Scott, 
engineer  of  the  company,  made  the  presentation.  Mr.  Shepherd 
thanked  the  men  for  the  gifts  in  suitable  termev 

General. — The  retirement  is  announced  of  Mr.  E.  J. 
Houghton,  electrical  engineer  to  the  London,  Brighton  and  South 
Coast.  Railway,  after  a service  of  52  years.  Mr.  Houghton  carries 
with  him  the  good  wishes  of  many  friends,  including  the  Elec- 
trical Review,  which,  during  his  long  service,  has  been  on  several 
occasions  indebted  to  him  for  courtesies  shown.  His  chief  assistant 
(and  son)  Mr.  R.  H.  Houghton,  B.Sc.,  A.M.I.C.E.,  A.M.I.E.E.,  has 
been  appointed  electrical  engineer  in  his  stead,  with  sole  charge  of 
telegraphs,  electric  lighting,  power  and  electric  traction. 

Mb.  W.  H.  Booth,  artesian  and  steam  engineer,  has  removed  to 
Caxton  House  (West  Block),  Westminster,  S.W. 

The  Glamorgan  Education  Committee  have  appointed  Mb.  R.  E. 
Michael,  of  Tylorstown,  a travelling  lecturer  in  electrical  engineer- 
ing, at  a salary  of  £150,  increasing  to  £200. 

The  foremen  and  staff  of  Messrs,  Crompton  & Co.,  Ltd.,  Arc  Works, 
Chelmsford,  have  presented  a basket  of  cutlery  to  Mb.  A.  J.  Beckett, 
a member  of  the  staff,  on  his  marriage. 

Mb.  W.  B.  Shaw,  who  has  been  the  electrical  engineer  at  the 
Hulton  Colliery  Co’s  collieries  at  Chequerbent,  near  Bolton,  for 
several  years,  was  presented  by  Mr.  J.  Tonge,  general  manager,  on 
behalf  of  the  officials  and  electrical  staff,  with  a gold  hunter  watch, 
on  Friday  September  24th.  The  presentation  took  place  at  the 
Chequerbent  Men’s  Club. 

Mr.  S.  E.  Bastow,  of  Messrs.  Bruce  Peebles  & Co.,  Ltd.,  wsb 
entertained  to  dinner  recently  by  a number  of  his  friends  in  Edin- 
burgh, preparatory  to  his  leaving  this  country  for  a tour  round  the 
world  on  behalf  of  his  firm.  Mr.  Bastow  left  by  the  Tunisian  from 
Liverpool  last  week  for  Canada,  and  will  proceed  from  there  to 
Australia,  New  Zealand,  and  South  Africa.  He  expects  to  be  away 
for  at  least  six  months,  and  his  many  friends  will  wish  him  a safe 
and  prosperous  journey. 

Owing  to  the  lease  of  2,  Queen  Anne’s  Gate,  S.W.,  having  changed 
hands,  Messrs.  Lacey,  Sillar  & Leigh  have  removed  to  Iddeslsigh 
Mansions,  Caxton  Street,  Westminster.  Their  telephone  number 
and  telegraphic  address  remain  unaltered. 

Mb.  Sidney  Sharp,  M.I.Mech.E.,  M.I.E.E.,  notifies  that  in 
consequence  of  the  acquisition  of  34,  Great  George  Street,  S.W.,  by 
the  Government,  he  has  removed  to  13,  Victoria  Street,  S.W. 

Mr.  T.  C.  Martin  has  resigned  the  co-editorship  of  the  Electrical 
World,  of  New  York,  in  order  to  assume  the  position  of  General 
Secretary  of  the  National  Electric  Light  Association,  of  which  he 
was  one  of  the  founders,  and  with  which  he  has  always  been  closely 
associated.  The  appointment  waB  necessitated  owing  to  the  great 
growth  of  the  Association  membership.  In  entering  upon  his  new 
work  in  the  interests  of  the  American  central  station  industry,  Mr. 
Martin  carries  with  him  the  hearty  good  wishes  of  the  London 
Electrical  Review. 

Obituary. — We  regret  to  record  the  death  of  Mr.  John 

Rance,  jun.,  which  occurred  at  Deal  on  September  16th.  In  his 
early  days  Mr.  Rance  was  a successful  student  at  the  City  and 
Guilds  of  London  Institute,  and  afterwards  a pupil  at  the.  Anglo- 
American  Brush  Electrical  Works.  He  was  employed  by  Messrs. 
Johnson  & Phillips  as  engineer  to  put  down  the  transmission  of 
power  plant  at  the  Sheba  Gold  Mines,  S.A.,  and  a similar  plant  at 
the  Raub  Gold  Mines,  Malay  States.  His  last  appointment  was 
with  Messrs.  Jessop  & Co.,  Calcutta,  and  this  he  resigned  in  February 
last  owing  to  a breakdown  in  his  health.  He  returned  home  to 
recruit,  but  gradually  got  worse  until  a fortnight  ago,  when  he  passed 
away.  Mr.  Rance  was  an  M.I.E.E.,  and  was  only  41  years  of  age. 


CITY  NOTES. 


Willans  & Dobin.son,  Ltd. 

The  accounts  for  the  half-year  ended  J une  30th,  1909,  show  a ^°88 
of  £3,501.  Deducting  this  sum  from  the  balance  of  £9,517  brougn 
forward,  leaves  £6,015  available  for  distribution.  The  directors 
recommend  the  payment  of  a dividend  at  the  rate  of  3 per  c®a  • 
per  annum  on  the  preference  shares,  which  will  absorb  £4,999  1 s., 
leaving  a balance  of  £1,015  to  be  carried  forward.  There  is  no 
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irofit  available  for  payment  of  interest  on,  or  redemption  of, 
undine  certificates,  and  it  is  not  possible  to  pay  any  dividend  on 
'np*  ordinary  shares.  The  regretable  result  shown  for  this  half- 
•ew  is  due  to  the  scarcity  of  work  and  to  the  low 
rL  actual  loss  on  the  half-year’s  working  at  Rugby  is  £2,331. 
r,  this  has  to  be  added  £1,170,  the  cost  of  keeping  the  Queens 
Verry  Works  in  proper  order  and  repair.  The  whole  of  the  deben- 
ureinterest  is  now  charged  against  the  Rugby  account,  and  in 
•oMidering  the  loss  of  £2,331  on  that  account  it  must  be  borne  in 
nind  that?this  result  is  arrived  at  after  charging  the  Rugby  profit 
!nd  loss  account  with  £4,824,  the  amount  of  the  debenture  interest 
• the  half-vear.  The  sum  shown  in  the  profit  and  loss  account 
is  written  off  against  depreciation  of  premises,  plant,  machinery, 
latent;  &c.,  viz.,  £4,203,  is  considerably  less  than  in  past  half- 
-pirs  ’The  deficiency,  however,  in  this  provision  is  apparent  ana 
’ t real  A number  of  the  working  costs  of  the  business,  such  as 
irawings,  patterns,  tools,  and  other  appliances,  which  in  past  half- 
rears have  been  charged  against  capital  account  and  subsequently 
s-ritten  off  by  depreciation,  have  in  this  half-year  been  charged 
iirect  against  the  profit  and  loss  account.  Although,  therefore, 
he  Bum  shown  in  the  accounts  as  written  off  for  depreciation  this 
alf-year  is  less  than  in  the  past,  there  are  direct  charges  against 
nrofit  and  loss  account  to  counterbalance  this  deficiency,  and  ,e 

ictual  provision  made  for  keeping  capital  values  on  a sound  basis 

is  as  ample  as  formerly.  Debenture  stock  to  the  amount  of  £8,767 
Has  been  redeemed  during  the  half-year  out  of  the  late  fire  insur- 
mce  fund.  This  has  been  purchased  at  prices  considerably  below 
nar  The  difference  between  the  face  value  and  price 

oaid  amounting  to  a sum  of  £1,761  and  the  balance 
jf  the  fund  itself,  have  been  added  to  the  mam 

reserve  fund,  which,  after  deducting  therefrom  the  amount  paid 
on  Mr.  Robinson’s  retirement,  stands  at  £62,630.  The  full  prefer- 
ence dividend  for  the  half-year  might  have  been  made  up  by  draw- 
ing on  the  reserve  fund.  The  directors,  however,  in  view  of  the 
-ontinued  depression  in  business,  do  not  feel  justified  in  recom- 
mending such  a course.  The  board  are  continuing  their  efforts  for 
the  disposal  of  Queen’s  Ferry  Works,  and  although  no  sale  has  yet 
been  effected,  there  is  good  reason  to  hope  that  negotiations  now  m 
progress  will  result  favourably.  A lawsuit,  which  has  been  hanging 
over  the  company  in  connection  with  one  of  their  gas  engine  con- 
tracts has,  since  the  books  were  closed,  been  settled  by  the  payment 
of  a sum  of  £15  000.  This  liability  is  provided  for  by  the  reserve 
fund,  and  the  settlement  of  this  case  leaves  the  probable  loss  on 
the  final  disposal  of  Queen’s  Ferry  as  the  only  serious  outstanding 
liability  arising  out  of  matters  which  were  inquired  into  by  the 
advisory  Committee  in  1904.  There  is  a considerable  quantity  of 
Diesel  engine  work  in  the  shops  at  the  present  time ; but  the  Diesel 
Co.  have,  bo  far,  been  able  to  place  only  a small  proportion  of  the 
orders  due  under  their  agreement.  It  is  hoped  that,  before  long, 
there  will  be  a revival  in  the  demand  for  electrical  generating 
machinery,  and  the  company  is  now  in  an  excellent  position  for 
securing  a good  proportion  of  the  business  when  the  revival  takes 
place.  Meanwhile,  every  effort  is  being  made  to  push  new  develop- 
ments such  as  turbo-pumps,  water  turbines,  and  condensing  plant, 
so  as  to  widen  the  base  of  the  company’s  operations  and  make  it 
less  dependent  on  one  clas3  of  manufacture.  The  first  of  the  high- 
lift  turbo-pumps  has  successfully  passed  its  trials,  and  there  are  a 
number  of  these  and  of  the  water-turbines  under  construction  in  the 
shops.  The  directors  do  not  for  the  present  propose  to  make  any 
addition  to  the  board,  or  to  fill  up  the  vacant  post  of  chairman. 
These  matters  have  their  earnest  attention,  and  as  soon  as  they 
are  able  to  put  forward  proposals  which  will  fully  meet  the  best 
interests  of  the  company,  these  will  be  laid  before  the  shareholders. 

Dick,  Herr  & Co.,  Ltd. 

The  ordinary  general  meeting  of  the  shareholders  of  the  above 
company  was  held  on  Tuesday  at  the  Cannon  Street  Hotel,  Mr. 
John  Kerr  presiding.  _ 

The  Chaibmam,  in  proposing  the  adoption  of  the  report  (see  jilkc. 
Rev.,  8ept.  24),  said  that  there  had  been  a very  considerable  diminu- 
tion in  the  profits  during  the  pa9t  12  months’  trading,  as  they  only 
amounted  to  £28,168.  Out  of  this  had  been  paid  debenture 
interest  and  trustees’  fees,  and  in  addition  a sum  had  been  reserved 
to  provide  for  the  premium  payable  in  connection  with  the  redemp- 
tion of  the  present  debenture  stock.  These  items  absorbed  £12,693, 
leaving  a balance  of  £15,475,  and  if  they  added  the  profits 
brought  forward  from  last  year,  £81,567,  they  arrived  at  a 
total  available  for  appropriation  of  £97,041.  Turning  to  the 
balance-sheet,  the  ordinary  and  preference  share  capital 
was  the  same  ap  in  the  previous  year.  They  had,  as  usual, 
set  aside  £6,000  for  redemption  of  debenture  stock,  and  of 
this  amount,  £1,000  was  redeemed  prior  to  June  30tb,  and  the 
trustees  held  an  additional  sum  of  £5,067,  which  they  applied  to 
redemption  of  debenture  stock  by  drawings  on  July  31st.  The 
total  amount  of  debenture  Btock  which  had  now  been  redeemed  was 
about  £34,000.  There  was  very  little  difference  in  the  liabilities 
to  creditors;  the  reserves  were  exactly  the  same  as  in  the  previous 
year  ; the  capital  expenditure  at  the  works  had  been  reduced  by  a 
sum  of  £14,252  ; stocks  in  hand  and  work  in  progress,  by  about 
£7,500 ; debtors,  exclusive  of  contract  balances,  by  about  £9,000  ; 
and  the  contracts  due  for  work,  stock  of  materials,  &c.,  was 
increased  by  about  £14,000;  sundry  investments  had  been 
reduced  by  about  £43,000,  and  the  cash  balances  were  more  or  less 
the  same  as  in  the  previous  year.  These  figures  called  for  no 
special  comment.  In  the  years  1907  and  1908  the  directors  in  their 
reports  stated  that  severe  competition  had  prevailed  in  all  depart- 
ments, and  they  foreshadowed  that  this  competition  would  become 
keener  daily,  and  business  more  difficult  to  obtain.  He  regretted 
L to  say  the  year  under  review  was  the  worst  the  company  had 


experienced  for  many  years,  for  not  only  had  they  had  to  contend 
with  very  severe  home  and  foreign  competition,  but  there  had  also 
been  a serious  diminution  in  the  amount  of  work  offered,  ineir 
tale  was  not  different  from  that  of  most  of  the  industrial  companies 
in  this  country,  for  it  was  common  knowledge  that  competition  in 
their  class  of  business  had  been  even  keener  than  in  any  of  the 
other  branches  of  manufacture.  In  nearly  every  department  they 
had  suffered  a serious  shrinkage,  and  although  every  effort 
had  been  put  forth  by  the  directors  and  the  staff,  they 
had  not  been  able  to  secure  profitable  business,  partly 
because  there  was  not  enough  work  to  go  round,  and  partly 
because  of  the  difficulty  in  getting  money  for  enterprises 
calling  for  their  special  manufactures.  The  directors  foresaw 
this  state  of  things  some  years  ago,  and  therefore  took  the  oppor- 
tunity of  dealing  with  the  accounts  in  a very  conservative  spirit  ; 
so  much  so,  that  they  built  up  reserves  amounting  to  £216,000,  and 
if  they  included  the  present  year’s  carry  forward  the  total  reserves 
amounted  to  £279,000.  In  dealing  with  the  accounts  for  the  year 
under  review  they  bad  adopted  the  same  policy  as  they  had 
always  followed,  i.e.,  depreciated  to  the  same  extent — perhaps 
even  a little  more  than  in  the  previous  year— and  reserved  against 
all  manner  of  contingencies ; so  that  although  they  showed  a very 
diminished  profit,  everything  had  been  done  on  the  same  scale  as  in 
previous  years  when  they  were  making  large  profits.  Their  works 
in  Preston  and  Scotland  had  been  maintained  in  the  highest  state 
of  efficiency,  and  all  that  was  wanted  waB  a revival  of  business. 
They  heard  that  business  in  America  and  Germany  was  improving 
very  rapidly,  and  it  was  reasonable  to  hope  that  if  those  countries 
continued  to  show  progress  we  in  this  country  should  get  some  of 
•«  the  crumbs  which  fall  from  the  rich  man’s  table.  It  was  hope- 
less for  them  to  expect  much  more  than  crumbs  having  regard  to 
the  industrial  conditions  under  which  they  were  working,  and 
judging  from  past  experience  a revival  in  trade  generally  began  in 
America  and  Germany  before  it  reached  us.  He  was  not  there  to 
make  a political  speech,  but  be  thought  most  of  them  would  admit 
that  this  fact  was  worthy  of  investigation  even  by  the  members  of 
the  present  Government.  He  regretted  to  say  it  was  impossible 
for  the  directors  to  hold  out  any  bright  hopes  for  the  current  year. 
They  were  doing  their  best  in  the  shareholders’  interests,  and  they 
might  rely  that  nothing  would  be  left  undone  to  improve  matters, 
and  should  business  take  a turn  for  the  better  within  the  next  few 
months,  they  were  quite  ready  to  take  advantage  of  it.  He  thought 
it  right,  however,  to  add  that  they  were  for  the  moment  living  in 
hope  only,  and  that  whatever  might  happen  in  other  trades,  he  did 
not  see  that  in  this  particular  branch  of  business  there  was  any 
likelihood  of  any  great  improvement  for  the  next  few  months.  They 
were  gradually  extending  their  connection  in  foreign  markets,  and 
were  hopeful  that  when  competition  became  less  keen  they  would 
be  able  to  get  better  prices  and  make  more  profit.  The  reputation 
of  their  manufactures  and  work  generally  stood  as  high  as  it  ever 
did,  and  even  now,  although  prices  were  cut  to  nothing,  they  were 
still  maintaining  the  same  quality  all  through. 

Mb.  R.  H.  Pbestwich  seconded  the  motion,  and  the  report  was 

aVa.  J.  B.  Glenn,  in  moving  a vote  of  thanks  to  the  chairman 
and  directors,  remarked  that  when  competition  was  keen  it  necessi- 
tated the  directors  working  harder  than  ever,  and  he  was  sure  that 
the  board  of  Dick,  Kerr  & Co.  must  have  worked  very  hard  last 
year,  otherwise  the  result  would  not  have  been  so  satisfactory  as 
it  was,  although  they  would  naturally  have  liked  to  have  seen  a 
bigeer  profit. 

Mb.  Babningham,  in  seconding  the  motion,  which  was  agreed  to, 
said  that  when  they  looked  round  at  other  electrical  concerns,  he 
thought  they  had  reason  to  be  perfectly  satisfied  with  the  year’s 
working.  They  ought  to  be  very  thankful  that  the  directors  had 
been  able  to  pay  a 6 per  cent,  dividend  on  the  ordinary  shares. 

The  Chaibman,  in  acknowledging  the  vote,  said  that  all  the 
directors  had  worked  hard,  and  had  been  very  ably  assisted  by  the 
staff.  They  intended  to  continue  thoss  efforts,  and  looked  forward 
to  better  times. 

Calcutta  Electric  Supply  Corporation,  Ltd— The 

directors  have  declared  an  interim  dividend  on  the  ordinary  shares 
at  the  rate  of  6£  per  cent  per  annum,  for  the  half-year  ended 
June  30th  last,  payable  on  November  15th. 

Babcock  & Wilcox,  Ltd.— The  directors  announce  an 

interim  dividend  of  8 per  cent,  on  the  ordinary  shares  for  the  past 
half-year. 

Kalgoorlie  Electric  Power  and  Lighting  Corpora- 
tion, Ltd.— The  directors  have  declared  a dividend  on  the  pre- 
ference shares  at  the  rate  of  6 per  cent,  per  annum  for  the  six 
months  ending  30th  ult, 

Lisbon  Electric  Tramways,  Ltd— The  directors  have 

declared  an  interim  dividend  of  2J  per  cent.,  free  of  income-tax,  on 
account  of  the  current  year. 

Eastern  Telegraph  Co.,  Ltd.— A dividend  at  the  rate 

of  3^  per  cent,  per  annum,  less  income-tax,  on  the  preference  stock 
for  the  quarter  to  September  30th,  and  the  second  quarterly  interim 
dividend  of  l£  per  cent,  on  the  ordinary  stock,  free  of  income-tax, 
are  announced. 

Continental.— Switzerland.— The  balance-sheet  of 
the  Oerlikon  Co.,  of  Oerlikon,  near  Zurich,  for  the  last  financial 
year  shows  a net  profit  of  £17,867  ; a dividend  of  4 per  cent,  is 
being  declared,  the  same  as  for  the  preceding  12  months. 

Gebmanv.— The  Stettiner  Electricitatswerke  Gesellschaft,  of 
Stettin,  is  declaring  a dividend  of  7 per  cent,  for  the  last  financial 
year,  the  same  as  for  the  preceding  12  months. 
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MARKET  QUOTATIONS. 


STOCKS  AND  SHARES. 


Wednesday,  September  29th. 


CHEMICALS,  Ac. 


a Acid,  Hydrochloric:  . . 

a „ Nitric 

a ,,  Oxalic 

a „ Sulphuric 
a Ammoniac,  Sal 
a Ammonia,  Muriate  (crystal) 


a Bleaching  powder  . . 
a Bisulphide  of  Carbon 

a Borax 

a Ferro-Silicon  (50  %) 
a Copper  Sulphate  . . 
a Lead,  Nitrate 
a „ White  Sugar 
a ,,  Peroxide  . . . . 

a Methylated  Spirit  . . . . 

a Potassium,  Bichromate,  in  cas1 
a Potash,  Caustic  (75/80  %) 
a „ Chlorate  . . 

a „ Perchlorate 
a Potassium,  Cyanide 

a Shellac  

a Sulphate  of  Magnesia 
a Sulphur,  Sublimed  Flowers 
,,  Recovered  . . 
a „ Lump 

a Soda,  Caustic  (white  70  %) 
a „ Chlorate 

a „ Crystals 

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %) 


per  cwt. 


ton 


METALS,  &C. 

b Aluminium  Ingots,  in  ton  lots 
b „ Wire,  in  ton  lots 

b „ Sheet,  in  ton  lots 

p Babbitt's  metal  ingots  . . 
c Brass  (rolled  metal  2"  to  12"  basis) 
c „ Tube  (brazed) 

e „ „ (solid  drawn) 

c „ Wire,  basis 

c Copper  Tubes  (brazed)  . . 
c „ „ (solid  drawn 

g „ Bars  (best  selected) 

g „ Sheet 

g ,,  Rod 

e „ (Electrolytic)  Bars 

e „ „ Sheets 

e „ „ Rod 

e „ „ H.C.  Wi 

f Ebonite  Rod 
/ „ Sheet  . . . . 

n German  Silver  Wire 
h Gutta-percha,  fine. . 
h India-rubber,  Para  fine  . . 

/ Irdm  Pig  (Cleveland  warrants) 

1 „ Wire,  galv.  No.  8,  P.O.  qua 

g Lead,  English  Ingot 
m Manganin  Wire  No.  28  . . 

g Mercury  

(I  Mica  (in  original  cases)  small 
J „ „ „ medium 

d „ >■  „ large 

p Phosphor  Bronze,  plain  castings 
p „ „ rolled  bars  & rods 

p ,,  „ rolled  strip  & sheet 

o Platinum  

e Silicium  Bronze  Wire 
r Steel  Magnet,  in  bars  . . 
g Tin,  Block  (English)  . . . . 

n „ Wire,  Nos.  1 to  16  ..  .. 

p White  Anti-friction  Metals: — 

‘‘  White  Ant  ” brand 
k Zinc,  Sh’t  (Vieille  Montagne  bnd.) 


per  gal. 
per  lb. 
per  ton 
per  lb. 


per  cwt. 
per  ton 


per  lb. 
per  ton 
per  lb. 


per  ton 
per  lb. 

per  ton 

per  lb. 

per  ton 


j:er  lb. 
per  hot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 

per  ton 


6 /- 
22/- 
28/- 
6/6 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£11 
£18  10 
£26  10 
£23  10 
£32  ' 
2/6 
S^d. 
£20 
3id. 
3Jd. 
7d. 
75/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
Sfd. 
£3  5 
3d. 

7d. 


£80 
£112 
£120 

£50  to  £136 
7id. 

71  d. 

8fd. 

6id. 

S|d. 

8gd. 

£72 
£72 
£72 
£60  10 
£77 
£65  10 
7id. 

3/3 
Sl- 
ue 

5/6  to  6/6 
9/1 
52/6 
£14 

£13  7 6 to  £13  10 
6/6 

£'2  12  6 
6d.  to  Is. 

2/6  to  4/- 
4/6  to  8/6 
1/-  to  1/1 J 
1/H  to  1/3 
1/2|  to  1/6 
105/- 
Sd. 

£55 
£137 
1/9 

£35  to  £60 
£26  10 


Fortnight’s 
Inc.  or  Dec. 


£1 


ec. 


Jd.  dec. 
ljd. inc. 


£1  inc. 
£1  inc. 
£1  inc. 


ea.  inc, 
1/6  inc. 

7/6  inc. 

£4  5 inc. 


variable. 
£1  lOino. 

10/-  inc. 


Quotations  supplied  by— 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons, 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 
g James  & Shakspeare, 


r W.  F.  Dennis  & Co, 


h Edward  Till  & Co. 

/ Bolling  & Lowe. 
k Morris  AshbjyLtd. 

/ Richard  Johnson  & Nephew,  Ltd. 
m W.  T.  Glover  & Co.,  Ltd. 
n P.  Ormiston  & Sons. 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd. 


I*rospe€tus. — Sialang  Rubier  Estates , Ltd. — This  com- 
pany, which  is  offering  an  issue  of  100,000  shares  of  £1  each  at  par, 
will  acquire,  amalgamate  and  further  develop  as  rubber-producing 
properties  the  Estates  Sialang,  Batoe  Gingging  and  Tebing  Tinggi, 
on  the  East  Coast  of  Sumatra. 

.Jolinson-Lundeli  Electric  Traction  Co. — The  annual 

meeting  of  the  shareholders  of  this  company  was  held  on  Tuesday 
at  the  Cannon  Street  Hotel.  A representative  of  the  Electbical 
Review,  who  attended  to  report  the  proceedings,  was  informed  that 
the  meeting  was  private,  and  a request  for  a copy  of  the  directors’ 

report  was  refused. 

Crassin^ton  Electric  Supply  Co.,  Ltd.— Mr.  J.  S. 

Ficlden  presided  at  the  statutory  meeting  held  at  Skipton  on 
23rd  alt.  He  said  that  it  was  W%>ed  that  the  company  would  be 
in  a position  to  supply  by  the  end  of  October, 


Tuesday  Alternoon 

With  money-rates  tending  to  become  a little  harder,  the  Invest- 
ment departments  remain  rather  under  a cloud.  The  prospect  of  a 
General  Election  has  no  attraction  for  the  Stock  Exchange,  mem- 
bers lamenting  that  the  chances  at  present  are  none  too  bright  for 
the  Tariff  Reformers,  whose  advent  to  power  would,  it  is  supposed, 
lead  to  improvement  in  confidence  and  prices. 

Amongst  the  Electrical  departments  the  most  animated  section 
is  that  concerned  with  the  Mexican  Light  and  Power  group.  The 
Mexican  Government  has  been  moved  to  take  up  the  cudgels  on 
behalf  of  the  Mexican  Light  and  Power  Company,  and  by  official 
reassuring  messages  the  price  of  the  Common  shares  was  run  up 
3 points,  the  5 per  cent.  Gold  bonds  also  improving.  The  5 per 
cent,  bonds  of  the  Mexican  Electric  Light  Company  have  recovered 
their  decline  of  last  week. 

Mexico  Tram9  are  \ lower.  Sao  Paulo  Trams  rose  to  152J,  and 
Rio  Trams  at  93£  kept  Bteady.  Canadian  General  Common  is  124  ^ 
and  the  7 per  cent.  Preference  stock  121. 

As  regards  the  value  of  the  championship  by  the  Mexican 
Government  of  the  Power  Company,  full  weight  must  be  allowed, 
of  course,  to  the  statements  of  the  experts  who  have  been  con- 
sulted. There  are  many  people,  however,  who  have  a great  dislike 
to  anything  which  looks  like  an  attempt  to  bolster  up  either 
confidence  or  quotations.  Nevertheless,  times  occur  when  denial 
of  adverse  rumours  may  be  necessary,  and  the  students  of  such 
matters  have  to  determine  for  themselves  whether  it  is  justifiable 
and  judicious. 

The  financial  writers  in  the  newspapers  are  making  a good  deal 
of  "copy”  out  of  the  Willau3  & Robinson  report,  which  is 
ceitainly  a poor  one.  The  prices  of  the  shares  and  Debenture  stock, 
however,  have  not  moved.  Manufacturing  descriptions  are  very 
quiet  generally,  but  British  Aluminium  Bhares  are  looking  up  again, 
and  the  Ordinary  at  15s.  show  a nominal  rise  of  5s. 

The  principal  gamble  amongst  industrials  just  now  is  in  rubber 
shares,  where  the  Stock  Exchange  vies  with  Mincing  Lane — or 
vice  versa— as  to  which  shall  be  considered  as  the  true  market. 
Prices  are  very  well  maintained.  Shrewd  cynics  point  out  that  it 
pays  well  to  hold  up  the  price  of  rubber  at  a high  figure  what 
time  the  printing  presses  turn  out  share  certificates  at  a rate  so 
rapid  as  that  to  which  we  have  been  accustomed  for  many  weeks 
past. 

Railway  stocks  remain  sunk  in  depression.  Paragraphs  have 
been  appearing  as  to  a new  tube  being  constructed  from  London 
to  the  Crystal  Palace,  and  Brighton  Railway  stock  gave  way  on  this 
rumour,  the  improbability  of  which  being  true  is  abundantly 
evident  on  the  face  of  it.  But  railway  stocks  are  hopelessly  out  of 
fashion,  and  any  stick  is  good  enough  to  whack  a dead  donkey. 

Metropolitans  fell  a point,  Districts  remaining  steady.  The 
Central  London  and  City  and  South  London  issues  have  not  moved. 
Underground  Electric  Railway  4/j  per  cent,  and  Income  bonds  are 
both  1 lower. 

The  little  excitement  aroused  over  British  Columbia  Electric 
Railway  stocks  has  subsided,  but  the  Preferred  stock  gaiued 
another  point.  Anglo  Argentine  Tramways  4 per  cent.  Debenture 
is  a shade  easier,  while  Calcutta  Trams  Ordinary  shares  and  the 
Debenture  stock  show  small  advances.  British  Electric  Traction 
Preference  receded  & to  2£,  and  the  second  Debenture  stock  drooped 
to  64. 

All  kinds  of  reports,  mostly  denied,  has  been  current  concerning 
the  possibility  of  an  important  consolidation  of  American  cable 
companies.  The  very  centre  of  the  rumours  is  the  Mackay,  and  the 
Common  shares  have  risen  no  less  than  6,  making  12 J points  during 
a fortnight.  New  York  is  alone  responsible  for  the  movement,  the 
business  over  here  in  the  issues  being  of  the  most  retail  description. 
Submarine  Cable  Trust  ceitificates  are  1 up,  and  a similar  rise  lifted 
American  Telephone  and  Telegraph  capital  stock  to  148.  Direct 
United  States  Cable  shares  are  2s.  6d.  to  the  good,  although  Anglo- 
American  Telegraph  Deferred  shrunk  a little. 

United  River  Plate  Telephone  shares  have  shot  up,  recovering 
the  deduction  lately  made  for  the  value  of  the  rights.  The  new 
shares  are  quoted  at  a premium  of  1J,  and  buyers  had  little  oppor- 
tunity for  picking  up  any  at  a cheap  rate.  National  Telephone 
varieties  have  not  altered,  and  Marconi’s  at  16s.  8d.  show  no  change. 

Electricity  Supply  shares  are  quiet  and  mostly  featureless. 
Kensingtons  pursue  their  steady  upward  progress  in  which  Notting 
Hills  have  joined  this  week.  Perhaps  the  coming  of  the  winter  may 
direct  attention  to  the  market ; it  wants  something  badly  enough  to 
unveil  its  attractions  and  potentialities. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 
I sane. 


NAME, 


16,000 

186,700 

1131,661,400 

$68,000,000 

568,460 

8.230.770 

8.220.770 
47,725 

44.000 
3,481,850 

16.000 

6,000 

12,881 

6,000 

80,000 

60,7101 

43,600 

4.700.000 

2.700.000 
1,496,706 

300,000 

162,400 

100,0001 

181,127 
181,127 
160,000 
10,000 
17,000 
$41,380,400 
$50,000,000 
894,190 
72,680 
86,492 
2 225,000 

3.735.000 

15.000 

16.000 
260,000 

2 000,000 
1,983,593 
179,313 
60,000 
99,100 
99,400 
11,8391 
145,955 
3,042 
120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,568 

4,669 

80.0001 


Amazon  Telegraph  Co.’s  shareB,  Nos,  1 to  16,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Bed. 
American  Telephone  & Telegraph,  Cap.  Stock  .. 

I Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
\ 63,001  to  78.000  ; 

Anglo-American  Telegraph 

Do.  do,  do.  6 % Pref 

Do.  do.  do.  Deferred 

Anglo-Portugnese  Tel.,  6 % Mort.  Deb.  Stook  Red. 
Chili  Telephone,  Nos.  1 to  44,000  ..  • • • • 

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k,  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord 

Do.  do.  10%  Cum.  Pref. 

Do.  do.  4J  % Deb 

Direct  United  StateB  Cable  ..  ••  •• 

Direot  W.  India  Cable,  41  % Reg.  Deb.,  1 to  1,200,  R, 

Eastern  Telegraph,  Ord.  Stock 

Do.  81  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  & 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius  } 
| Sub.)  1 to  8,000  I 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen.. 

I Halifax  and  Bermudas  Cable,  41  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref.  .. 

Marconi's  Wireless  Telegraph  ..  ..  . . 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  .. 

Do.  do.  do,  6 % Pref. 

National  Telephone,  Pref.  Stock 
Do,  do.  Def.  Stock  ..  .. 

Do,  do.  6 % Cnm.  1st.  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Non-oum.  Brd  P.,  1 to  260,000 

Do.  do.  81  % Deb.  Stook  Red. 

Do.  do,  4 % Deb.  Stook  Red.  . . 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do,  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook 

Paciflo  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Reuter’s  • • ••• 

Telephone  Co.  of  Egypt,  41  % Deb.  Red,  .. 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,500  guar.  byBraz.8ub.Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930..  .. 

Do.  do.  4 % Deb.  Stock  Red,  .. 

West  India  and  Panama  Telegraph  ..  .. 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Stook 

or 

Share, 

* 

Dividends  for  the  last 
four  years. 

1906.  I 

1906. 

1907. 

1908. 

10 

Nil  1 

Nil 

Nil 

Nil 

100 

6 % 

6 % 

6 % 

5 % 

$100 

74% 

8 % 

8 % 

8 % 

$1000 

4 % 

4 % 

4 % 

4 % 

Stock 

8}% 

84% 

B4% 

£3  4s. 

Stook 

6 % 

6 % 

6 % 

6 % 

Stook 

4% 

1}% 

1 % 

8/- 

100 

5 % 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

8 % 

Stook 

4 % 

4 % 

4 % 

4 3b 

10 

6 % 

6 % 

6 % 

6 % 

10 

10  % 

10  % 

10  % 

10  % 

6 

4 % 

4 % 

4 % 

4 % 

6 

10  % 

10  % 

10  % 

10  % 

60 

44% 

44% 

44% 

44% 

20 

44% 

4g% 

44% 

44% 

100 

44% 

44% 

44% 

44% 

Stook 

7 % 

7 % 

7 % 

7 % 

100 

34% 

34% 

84% 

34% 

Stook 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

7 % 

Stook 

4 % 

4 % 

4 % 

4 % 

25 

4 % 

4 % 

4 % 

4 % 

10 

54% 

64% 

64% 

5}% 

10 

6 % 

6 % 

6 

6 % 

10 

24% 

20  % 

20  % 

18  % 

100 

44% 

44% 

44% 

44% 

25 

18  % 

13  % 

13  % 

13  % 

$100 

2 % 

34% 

4 Z° 

4 % 

$100 

4 % 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

Nil 

1 

5 % 

6 % 

6 % 

6 % 

1 

5 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

100 

6 % 

5 % 

B % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

5 

5 % 

6 % 

6 % 

5 % 

Stock 

84% 

34% 

34% 

34% 

100 

4 % 

4 % 

4 % 

4 °/o 

1 

7 % 

7 % 

8 % 

8 % 

1 

6 % 

6 % 

6 % 

6 % 

100 

4 % 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

4 % 

8 

5 % 

5 % 

6 % 

5 % 

100 

44% 

44% 

44% 

44% 

Cert. 

6 % 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

8 % 

6 

5 % 

6 % 

6 % 

5 % 

24 

Nil 

24% 

24% 

^2% 

100 

4 % 

4 % 

4 % 

4 7o 

10 

7 % 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 '-/o 

10 

Nil 

Nil 

Nil 

Nil 

10 

6 % 

8 % 

6 % 

6 % 

10 

Nil 

Nil 

£2  6 

lb  % 

100 

6 % 

6 % 

6 % 

6 % 

Closing 

Quotations 

Sept.  21st. 


21-  38 
93  — 96 
116  —148 

97  - 99 

611  - 
104  -105 
22  — 2Ji 
1C1  —103 
8-81 
90  - 92 
81-  9J 
17J-  181 
3—81 
84-  8g 
1C01 -1021 
134-  134 
100  —102 

129  —137 
85  — 87 

1044—1061 

US-  12i 

102  —104 

100  —102 

\0i-  101 
131-  14J 
26  — 27 
100  —102 

614-  634 
89  — 92 

77  — 79 

i-  * 
8—  i 

g — 4 

106  - 1074 
121  —123 
104-  105 
104-  105 
6ft-  5)4 

98  —100 
100  —102 

Gl-  144 
Ije — l.ft 
£6  — 88 
100  —102 
n-  h 

1004-1024 

130  —133 
6§—  61 
64—  6g 

1|  - 18 
100  —102 
131—  13} 

103  —105 

11 13 

St=  9*" 

81-  94 
1014-1034 


Closing 

Quotations 

Sept.  28th. 


25-  85 
98  — 96 
U7  —149 

97  — 99 

611-  634 
104" -105 
215-  224 

101  —103 
8-8} 

90  — 92 
84-  91 
171-  lfi 
3—34 

84-  85 
10;’4  -1024 
131-  13} 
100  —102 
129  -132 
65  — 87 
104  -106 
11}-  121 

102  —104 

100  —102 

101-  10} 
13}-  141 
26  — 27 

100  —102 

614-  534 
95  - 98 
79  - 81 

I-  5 
8-  4 

|-  4 

106  —1074 
121  —128 
104-  105 
104-  105 
6ft—  5)4 

98  -100 
100  —102 

1M-  145 

1;.’.’  1.3  3 

86  — 88 
100  - 102 
7}-  81 

1004-1024 
131  —184 
6)5 — 6)5 
51-  5| 

ig-  14 
100  —102 
131-  135 

103  —106 

ik-  if 

8}-  91 
84-  94 
1014-1034 


Business  done  | 
week  ended 

Sept.  28th,  1 

1909.  1 

Rise  + 
or 

Fall  - 

Present 
Yield 
per  oent, 

Highestiliowost. 

£ s.  d. 
Nil. 

5 4 2 

1474 

4 i 

6 7 5 

. . 

4 18 

6 2 3 

105 

1044 

21ft 

5 14  8 

22ft 

- 4 

1 16  1 
4 17  1 

4 14  1 

9i4 

90} 

•• 

4 7 0 

6 9 9 

•• 

6 9 7 
5 11  II 

6 16  11 

2 3 11 

13ft 

134  . 

+ b 

7 4 8 

4 8 3 

i3i 

129} 

6 6 10 

8u4 

854 

4 0 6 

105 

- 4 

3 15  6 

12ft 

u)3 

5 14  3 

3 16  11 

, . 

. . 

8 18  6 

tog 

1044 

6 7 0 

4 4 3 

26} 

b 13  4 

. . 

, , 

4 8 3 

534 

6 1 6 

91g 

96 

+ 6 

4 18 

79$ 

78 

+ 2 

4 18  9 

16/- 

, . 

N 1 

6 17  2 

6 14  3 

1062 

106} 

6 11  7 

1224 

121 

4 17  2 

104 

6 10  4 

5 10  4 

54 

4 7 3 

98* 

B 10  0 

a is  6 

5 5 9 

4 15  3 

4 13  0 

161 

B 18  6 

7} 

4 17  7 

4 7 10 

4'i 

4 9 7 

6)g 

+ ffl 

5 11  3 

4 8 10 

si/3 

80/- 

3 16  11 

8 18  5 

13} 

134 

+ b 

6 0 10 

1044 

8 16  2 
Nil 

8ii 

SI 

+ i 

6 9 9 

15  15  10 

1 " 

4 16  7 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES 


640.000 

600.000 
978,230 
832,387 

eau.uuu 

100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

409.000 

400.000 

233.000 
212,600 
188,301 
161,487 

1,173,658 

528,936 

100.000 
100,000 

500.000 
204,94(2 

400.000 

1,0 .6,868 

40.000 

60.000 
1*0,976  I 

200.000 
126,000. 
126,000 
187,610 

46,304 

860,00(1 

86,000 

40.000 
800,000 
491,222 

460.000 
210,168 

1,890,690 
554,655 
554,655 
1,4  hj.uui 
85,000 
100,  OMi 


I An  gin- Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 
j * - 640,000  r 

. Do.  5%  2nd  Pref.,  800,001  to  1,500,000 
uu.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stook 

Babcock  & Wilcox,  1 to  530,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000 
Do.  do.  7 % Cum.  Pref. 

Do.  do.  " A ” 6 % Cum.  Pref.  .. 

Do.  do,  4 % Funding  Certs.  . . 

Do.  do.  64  % Loch  Leven  DebB, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  44  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  44  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traotion  

Do.  do.  6%  Cum.  Pref.  .. 

Do,  do,  6 % Perp.  Deb.  Stock 

Do.  do.  4*  % 2nd  Deb.  Stock  Red. 

British  Insulated  and  Helsby  Cables  ..  , 

Do.  do.  6%  Cum.  Pref. 

Do.  do.  44%  1st  Mort.  Deb.  Red. 

British  Thomson-HouBton  44  % 1st  Mort.  Debs.  , 
f British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
\ 276,001  to  475,000  J 

Do.  do.  4%  Mort.  Deb.  Stock 

iBrowett,  Lindley  & Co.,  Ord 

Do.  do.  6 % Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do,  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,830 
Do.  4*  % 1st  Deb.  Stock. 

I Callender’s  Cable  Construction  shares 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Red. 
Cape  E.  Trams.,  1 to  491,222 
Castner-Kellner  Alkali,  1 to  450,000 

Do.  do.  44  % l»t  Mort.  Deb.  Stock 

Central  London  Railway,  Ord.  Stock  . . 

Do.  do,  4 % Pref,  Stock 

Do.  do.  Def.  do, 

City  and  Bouth  London  Railway 
Crompton  <t  Co. , Nos.  1 to  85,000  ..  .. 

1 Do.  6 % 1st  Mort.  Reg.  Debs,,  1 to  ] 

l BOO  of  4100,  and  901  to  ll.OQQ  01  <60  Red,  j 


Nil 

VS 


B % 


<1-  <1 

44-  4} 

4 % 

924-934 

5 % 

5 % 

102  — 1C5 

20  % 

20  % 

44-  • 4p 

6 % 

6 % 

Ig-  14 

7 % 

7 % 

1-  i 

7 % 

7 % 

lg—  2 1 

6 % 

6 % 

4 % 

4 % 

24-  34 

64% 

64% 

96  — 98 

8 % 

8 % 

144  —149 

5 % 

0 % 

117  -122 

6 % 

5 % 

ICG  -110 

44% 

4*% 

102  —104 

44% 

44% 

102  — 1C'5 

Nil 

Nil 

4-  l 

B % 

14% 

2 — 24 

6 % 

5 % 

84  - 87 

44% 

•44% 

63  - 61 

10  % 

10  % 

74-  n 

6 % 

6 % 

64-  64 

44% 

44% 

103  - 106 

44% 

44% 

89  — 94 

Nil 

Nil 

ft — ft 

4 % 

4 % 

38  — 42 

Nil 

Nil 

ft-  +4 

Nil 

Nil 

14/6  to  15/6 

Nil 

Nil 

0 - 4 

Nil 

Nil 

0 - 4 

44% 

44% 

44% 

44% 

41  — 46 
27  — 81 

6 % 

44% 

4|-  5} 

6 % 

5 % 

— 5 

44% 

44% 

97  —100 

16  % 

15  % 

Kg-  114 

5 % 

5 % 

6g—  6} 

44% 

44% 

105  -107 

Nil 

Nil 

l'fl — 37* 

12  % 

124% 

2 - 24 

44% 

4 % 

1C6  — 1C9 

8 % 

34% 

61  — 63 

4 % 

4 % 

85  — 87 

2 % 

24% 

43  — 45 

2*% 

14% 

81  — 82 

6 % 

6 % 

6-  14 

B % 

6 % 

90  — 93 

4| — 45 
44-  4} 
921-  931 
102  —105 

44-  4g 

ig-  4 

4-  1 
13-  21 
3g-  85 
24—  34 
96  — 99 
144  -149 
118  —123 
106  —110 
102  -104 

102  —105 

4—  5 

15-  2g 
81  — 87 
63  — 67 
71-  7g 
64—  64 

103  —106 
83  — 94 

ft — ft 

38  — 42 

ft-  ii 

14/6  to  16/6 

0 - 4 

0 - 4 

41  — 40 
27  — 31 

45-  »1 

4}-  5 
98  —101 
102-  115 
el-  5} 
105  -107 

ft — ft 
2 — 24 
105  —108 
61  — 63 
85  — 87 
43  — 45 
81  - 82 
a - 14 

90  — 93 


95/74 

92/6 

• • 

92} 

924 

-i 

92/6 

oi/3 

+ \ 

1474 

lie 

121 

-ii 

14/- 

16/'- 

45/- 

37/0 

- 4 

85 

•• 

‘54 

'5ft 

+"4 

41 

ioj 

iog 

•• 

1654 

41/3 

.. 

62 

6ij 

to 

85 

41 

31} 

814 

< f-tl 

1 ” 

5 2 4 

5 17  8 
4 5 10 
15  3 
6 11 

0 0 
0 0 
1 4 
10  11 

14  3 


5 14 

6 7 


4 17  7 
4 10  1 
4 6 7 

4 5 9 

Nil 

6 9 9 
6 14  11 
6 14  4 
6 10  2 
4 11  8 

4 4 11 
4 16  9 
Nil 

9 10  6 
Nil 
Nil 
Nil 
Nil 
9 15 
14  10 
4 3 


5 0 
4 8 

6 7 
4 6 U 

4 4 1 
Nil 

6 17 

3 13 

5 3 

4 14 

5 11, 

4 13 

13  6 


5 7 6 


• Unless  otherwise  stated,  yt  shares  are  foil;  paid. 


1 A period  of  nine  month!, 


From  Manooeater  Share  List. 
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THE  ELECTBICAL  BE  VIE  Wo 

[Vol.  65  No.  1,662,  Ootobhb  1,  1909. 

SHARE 

LIST  OF  ELECTRICAL  COMPANIES.-(0>»s<»««i.> 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL 

COMPANIES.— (OfenMnUAt) 

Present 

IsBue. 

NAME, 

Stook 

or 

Share. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Sept.  21st. 

Closing 

Quotations 

Sept.  28th. 

Business  done 
week  ended 

Sept.  28th,  1909. 

RlB6  + 
or 

Fall  — 

Present 
Yield 
per  cent, 

280,000 

Dick,  Kerr  & Co.,  1 to  260,090  

* 

1 

1906. 
10  % 

1906. 
10  % 

1907. 
to  % 

1908. 

10  % 

1 — li 

1 - u 

Bietaest 

21/9 

Lowoqt) 

21/3 

A~e.  d. 
8 0 0 

805,000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000  .. 

1 

6 % 

6 % 

6 % 

6 % 

!4-  it 

14-  1.1 

4 14  l 

271,030 

Do.  dc.  44  % Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  -103 

100  —103 

4 7 5 

60,000 

Dublin  United  TramB.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

12|-  13f 

123 — 132 

4 7 8 

99,261 

Edison  & Swan  Utd.,  "A”  shs.,  4:3  pd,,  1 to  99,261 

6 

44% 

44% 

24% 

14% 

18 — tS 

24  0 0 

17,189 

Do.  “ A ” shares,  01— 017,139  .. 

6 

44% 

44% 

94% 

24  ?„ 

1 - 14 

1 - 14 

8 6 8 

807,895 

Do,  4 % Deb.  Stock  Red 

100 

4 % 

4 % 

4 % 

4 % 

68  — 73 

68  — 73 

6 9 7 

67,720 

Do.  6 % 2nd  Deb.  Stook  Prov.  Certs,  all  pd. 

100 

5 % 

6 % 

6 % 

5 % 

84  — 87 

84  — 87 

5 12  4 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

ft — H 

A-  H 

id/- 

. . 

Nil 

81,390 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

7 % 

7 % 

7 % 

7 % 

If?—  lfS 

i-%—  ift 

9 13  1 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

5 % 

6 % 

6 % 

5 % 

n-  84 

n-  84 

8ft 

6 13 

200,000 

Do.  do  4 % Mort  Deb 

Stook 

i % 

4 % 

4 % 

4 % 

85  — 88 

85  — 88 

4 10  11 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

i-  1 

1-  1 

6 13  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref.  .. 

Do.  do.  5 % Mort.  Debs. 

10 

7 % 

7 % 

7 % 

10*—  10| 

10J—  101 

. . 

6 10  3 

80,000 

100 

6 % 

b % 

6 7- 

5 % 

102  — 10SJ 

102  —108 

4 16  10 

40,000 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

6 

16% 

lb  % 

16% 

15  % 

124-  134 

124-  13i 

5 12  2 

40,000 

Do.  do,  44  % Pref 

6 

44% 

44% 

44% 

44% 

54-  54 

54-  54 

. . 

4 1 10 

160,000 

Do.  do.  4*  % Mort.  Deb.  Stook 

Stook 

44% 

44% 

44% 

44% 

100  —108 

106  -108 

106 

4 3 4 

60,000 

87,600 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

10% 

10  % 

L0  % 

10  % 

143—  154 

14J-  154 

, , 

6 13  4 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

i-  1 
4J-  4 1 

i-  1 

. . 

Nil 

10,000 

600,070 

t Do.  do,  Pref.,  fully  paid  „. 

10 

5 % 

6 % 

6 % 

6 % 

44-  5 

. . 

+ 4 

10  0 0 

London  United  Trams.  (1901),  1 to  50,007  .. 

10 

3 % 

8 % 

8 % 

Nil 

14-  24 

14-  24 

Nil 

899,930 

Do.  do.  60,008  to  100,000 

10 

8 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

Nil 

- 125,000 

Do,  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

10 

5 % 

b % 

5 % 

3f% 

2J—  2| 

21-  2 1 

49/44 

13  12  8 

1,831,000 

100 

4 % 

4 % 

% 

4% 

4 % 

67  - 70 

67  - 70 

68 

6 14  4 

6,782,062 

Metropolitan  Consolidated 

100 

1 % 

4% 

39J—  39J 

881  _ 38j 

39i 

88J 

— i 

1 5 9 

2,640,914 

Do.  Surplus  Lands 

100 

24% 

2f% 

2f% 

65  -67 

65  - 67 

65 

654 

4 2 1 

8,285,000 

Do.  District 

100 

Nil 

Nil 

Nil 

Nil 

16  - 164 

16  — 164 

16| 

16 

Nil 

891,837 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

IS—  S4 

3-9. 24- 

, , 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

h-  k 

. , 

NO 

600,000 

Do.  do.  6 % Cum.  Pref.  . . 

1 

5 % 

6 % 

6 % 

5 % 

4-  u 

6 3 1 

695,600 

Do.  do.  44  % Deb.  Stook  Red. 

100 

44% 

44% 

44% 

44% 

944-  964 

944  - 9d4 

952 

4 13  .3 

10,823,200 

$9,000,000 

245,500 

Mexico  Trams  Co.,  Common  Stock 

1204—1294 

125  —128 

127J 

1251 

Do.  1st  Mort.  50-year  6%  Gld.  Bds, 

6 % 

91  - 93 

90  - 92 

92 

90 

. . 

5 7 6 

Potteries  Electrio  Traction  

1 

4 % 

i % 

4 % 

Nil 

^5 — if 

4—  1 

245,600 

Do.  6 % Cnm.  Pref 

1 

5 % 

5 % 

5 % 

5 % 

h — 1 

6 i7  11 

245,000 

Do.  44  % Deb.  Stock  

100 

44% 

*4% 

44% 

44% 

86  — 89 

86  — 89 

5 12 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

15  % 

15  % 

174% 

15  % 

344  - 36 

344-  36 

344 

5 0 0 

140,0001 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 

Underground  Electric  Railway,  5%  Prior  Lien  . . 

100 

4 % 

4 % 

4 % 

4 % 

1004  -1024 

101  —103 

+ h 

3 17  8 

1,000,000 

5 % 

1024-1034 

1024-1034 

103 

102| 

—1 

4 16  7 

2,800,000 

Do.  do.  44%  Bonds 

44% 

88  — 90 

87  — 89 

88f 

5 1 2 

4,900,000 

Do.  do.  6%  Income  Bonds 

36  — 38 

35  — 87 

364 

-i 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

5 

Nil 

Nil 

10  % 

Nil 

1 i 

1-  g 

. . 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

, . 

6 % 

6 % 

24-  34 

2g- 

58/9 

1 is  5 

245,495 

Do.  % 1st  Mort.  Deb.  Stook 

4 % 

4 % 

4 % 

4 % 

78  — 82 

78  - 82 

4 17  7 

ELECTRICITY  SUPPLY  COMPANIES. 


15.000 

70.000 
80,449 

9,661 

B86.876 

80.000 
80,000 
80,000 

446,786 

49,436 

176,000i 

70,695 

40.000 

400,000; 

800,000 

60.000 
60,000 

260,000 

40.000 

66.000 

40o,ooo; 

400.000 
80,000 
80,000 

480,600 

$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
882,855 
800,000 

76,121 

235.000 
248,000! 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

260.000 
180,491 

181.500 

126.500 
10.B52 

20.000 

60,000 

119,694 

100,000 

200,000 

40.000 

80.000 
160,0001 

12,000 

66,000 

120,000 

142,068 

224,620 

80,000 

1-0,000 

276.000 

808.000 

110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000  ..  .. 

Do.  do.  4|  % 1st.  deb.  stock  . . 

Brompton  & Kens.  Elec.  lit.  Sup,,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stook 
Charing  Cross  and  Strand  Eleotricity  Supply 

Do.  do.  do.  4g  % Cum.  Pref. 

Do.  “ City  Undertaking  ’’  4£  % Cum.  Prf. 
Do.  do.  4 % Deb.  Stock  Red. 

Chelsea  Eleotrioity  Supply,  Ord 

Do.  do.  4J  % Deb.  Stook  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,695 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all pd. 
Do.  4J%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd, 

County  of  Durham  Eleotrioal  PdWer,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  4J  % 2nd.  Deb.  Stock 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  4J  % 1st  Mort.  Deb.  St 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000 
Do.  4}  % 1st  Deb.  Stock 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds.  . . 
Kensington  and  Knigbtsbridge  Electric  Ord. 

Do.  do.  do.  4 % Deben.  St 

London  Eleotrio  Supply  Corporation,  Limited,  Or 
Do.  do.  do  6 % Pref. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Re 

Metropolitan  Electrio  Supply,  1 to  100,000  .. 

Do.  44  % Cum.  Pref.  1—71,106  . . 

Do.  44  % 1st  Mort.  Deben.  Stock 

Do.  84  % Mort.  Deben.  Stock  Redem 

Mexican  Electric  Light  Co..  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Powe  Co  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  St 

Do.  do.  6%  IstMtg.Gold  Bnd 

Midland  Electric  Corporation,  4£  % 1st  Mort.  De 
Newoastle-on-Tyne,  1 to  187,600 

Do.  6%  Pref.,  1 to  137.600  .. 

I North  Metropolitan  Electric  Power  Supply  Co. 

6 % Mortgages  (Red.),  Nos.  1 to  1,26! 

Notting  Hill  Electric  Lighting 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4%  Deb.  Stock 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,0 

Do.  do.  6%  Deb.  Btk.  Red 

Bt.  James’  and  Pall  Mall  Electrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  Bj  % Deb.  Stock  Red. 

Smithflold  Markets  Eleotric  Supply,  Ord,  .. 

South  London  Eleotrio  Bupply,  Ord 

South  Met.  Eleo.  Lt,  & Power,  Ord 

Do.  do.  7%  Pref.  .. 

Do.  do.  4}  % 1st  Dob.  Bt 

Urban  Eleotrio  Bupply,  Ord 

Do.  do.  6 % Cum.  Prof. 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Ret 

Victoria  Falls  Power  Co.,  Prof.  Nos,  1 to  800,000 

Westminster  Electrio  Supply,  Ord 

Do,  do.  44  % Cum.  Pref.  Re 

duced  from  6%  sinoe  31st  Dec.,  1906) 


* Unless  otherwise  stated,  all  sbareB  are  fully  paid. 

Bank  rate  of  Dlscou 


64% 

64% 

64% 

54% 

41-  4f 

41-  4| 

6 10  0 

100 

44% 

4A% 

44% 

44% 

93  — 96 

93  - 96 

4 13  9 

6 

10  % 

10% 

10  % 

10  % 

71-  7J 

71-  7f 

6 9 0 

6 

7 % 

7 % 

7 % 

7 % 

7*-  8 

7j-  8 

4 7 6 

100 

4 % 

4 % 

4 % 

4 % 

97  —100 

97  —100 

8 18  5 

5 

5 % 

6 % 

6 % 

6 % 

4 - 44 

4 - 44 

82/6 

6 11  1 

5 

44% 

44% 

44% 

44% 

44-  5 

44-  5 

91/3 

4 10  0 

5 

44% 

44% 

44% 

44% 

3g-  4g 

Sg-  4| 

6 2 10 

100 

4 % 

4 % 

4 % 

4 % 

96  — 99 

96  — 99 

8 19  3 

6 

6 % 

44% 

44% 

44% 

34-  4 

34—  4 

72/6 

5 12  6 

Stock 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

4 7 5 

10 

6 % 

6 % 

6 % 

6 % 

10|-  10J 

104-  11 

iog 

+ 4 

6 9 1 

10 

6 % 

6 % 

6 % 

6 % 

11|-  12| 

Ilf-  121 

12! 

4 12  4 

6 % 

6 % 

5 % 

5 % 

121  —124 

121  —124 

4 0 8 

l66 

44% 

44% 

44% 

14% 

100  —103 

100  —103 

4 7 6 

6 

4 % 

4 % 

2 % 

14-  2 

14-  2 

6 0 0 

6 

6 % 

6 % 

6 % 

6 % 

8-34 

3-84 

7 2 10 

Stook 

6 % 

984-  964 

934—  954 

6 4 9 

10 

6 % 

6 % 

6 % 

6 % 

7§—  8* 

78-  84 

m 

7§ 

6 1 3 

10 

6 % 

6 % 

6 % 

6 % 

108-  114 

108-  14 

log 

10|§ 

6 7 10 

. . 

44% 

44% 

44% 

44% 

104  —107 

104  —107 

4 4 1 

Stook 

44% 

44% 

44% 

100  —103 

100  -103 

4 7 6 

6 

4 % 

Nil 

Nil 

Nil 

i-  ft 

i-  ft 

Nil 

5 

6 % 

8 % 

Nil 

Nil 

8-  1 

1 — i 

Nil 

100 

44% 

44% 

44% 

44% 

58  — 61 

58  — 61 

7 7 7 

$500 

5 % 

84  — 86 

91  — yi 

84 

+ 7 

6 6 6 

6 

64% 

64% 

64% 

64% 

44—  5 

44-  6 

6 10  0 

6 

6 % 

6 % 

6 % 

5 % 

6—64 

6—64 

, . 

4 10  0 

100 

44% 

44% 

44% 

44% 

97  —100 

97  -100 

4 10  0 

6 

9 % 

9 % 

84% 

84% 

74-  74 

74-  7| 

7* 

5 11  6 

5 % 

99  -101 

9S  -101 

100 

4 19  0 

6 

10  % 

10  % 

10  % 

8 % 

61-  71’ 

7 - 74 

+ 8 

5 4 1 

Stook 

4 % 

4 % 

4 % 

4 % 

95  — 98 

96  — 98 

4 1 8 

8 

4 % 

4 % 

24% 

3 % 

lg-  21 

lg-  2i 

4 16  0 

6 

6 % 

6 % 

0 % 

6 % 

5 — 61 

6—61 

6 17  1 

1 Stook 

4 % 

44% 

44% 

4 % 

93  - 9; 

93  — 97 

4 2 6 

5 

10  % 

8 % 

64% 

5 % 

4 - 44 

4 - 44 

86/104 

85/- 

6 U 1 

6 

44% 

44% 

44% 

44% 

4g-  6 

48-  6 

4 10  0 

• . 

44% 

44% 

44% 

4*7- 

105  —108 

105  —108 

4 3 4 

Stook 

84% 

84% 

84% 

34% 

834-  864 

834  - 864 

4 0 11 

fa  % 

b % 

6 % 

6 % 

79  — 81 

80  — 82 

81 2 

794 

6 3 6 

$166 

84% 

67  — 71 

70  - 74 

72) 

68* 

+ 3 

4 14  7 

Stock 

.. 

. . 

. , 

7 % 

102  —106 

103  —106 

1034 

102J 

6 12  1 

.. 

6 % 

83  — 85 

834—  854 

854 

82 

+ i 

6 17  0 

166 

44% 

44% 

44% 

44% 

96  — 99 

96  — 99 

4 10  4 

5 

8 % 

8 % 

8 % 

24% 

44-  48 

44-  48 

2 11  0 

6 

6 % 

6 % 

6 % 

6 % 

4|-  61 

n-  5i 

4 16  3 

100 

.. 

.. 

99  — 101 

99  —101 

10 

74% 

74% 

74% 

7 % 

12  — 13 

121-  131 

6 6 8 

6 

7 % 

7 % 

6 — 64 
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SOME  NOTES  ON  THE  ERECTION  OF 
POLES  FOR  OVERHEAD  LINES. 


By  “ WIGWAM.” 


To  those  inexperienced  in  the  erection  of  poles  and  lines,  the 
work  may  appear  comparatively  easy  and  so  straightforward 
that  mistakes  would  be  exceptional  ; but  there  is^a  good 
deal  to  be  learnt,  even  from  the  humble  “ ganger  ” on  the 
subject,  before  the  pole-line  shows  the  mark  of  the  workman 
rather  than  that  of  the  novice.  - 

The  following  are  some  points  that  should  be  useful  to 
those  who  have  to  undertake  such  work  for  the  first  time,  and 
they  may  also  be  useful  to  many  who  wish  to  improve  some 
of  their  present  methods. 

In  this  country  practically  all  the  poles  used  are  creosoted 
to  preserve  them  against  climatic  conditions.  This  process 
of  creosoting  consists  of  injecting  creosote  oil  into  the  fibres 
under  pressure ; the  poles  are  placed  in  a long  cylindrical  tank 
which  is  filled  with  the  oil  and,  after  closing  up  all  the  doors, 
farther  oil  is  forced  in  by  means  of  pumps  so  as  to  give  a 
pressure  of  10  lb.  per  sq.  in.  inside  the  tank.  This  pressure 
is  maintained  until  the  oil  .has  found  its  way  into  the  poles. 

It  will  be  easily  understood  that  the  oil,  under  pressure, 
will  find  its  way  into  the  weak  places  in  the  wood  fibre,  fill 
these  readdy  and  so  preserve  them  whilst,  where  the  timber 
is  hard  and  seasoned,  the  oil  may  only  partially  penetrate. 
The  fact  that  the  oil  has  only  partly  got  into  these  places 
proves  that  the  wood  is  sound  and  does  not  require  the 
preservative.  If  the  pole  has  to  be  cut,  as  for  the  fixing  of  the 
arms,  and  the  cut  extends  through  the  creosoted  portion  into 
the  white  wood,  the  oil  will  run  into  the  opened  portion  and 
the  wound  thus  becomes  self-healing.  Most  of  our  readers 
will  have  observed  workmen  placing  timber  protection  over 
the  signal  wires  and  points  on  the  railways,  and  that,  as  the 
timber  is  cut  up,  the  white  interior  is  exposed,  but  after  a 
day  or  two  the  oil  has  run  into  the  exposed  parts,  and  these 
have  the  same  appearance  as  the  rest  of  the  timber,  i.e .,  the 
wound  has  healed  up. 

A similar  process  takes  place  with  creosoted  poles,  and  we 
need  not  be  unduly  alarmed  if  we  find,  on  cutting  into  a 
pole,  that  Borne  parts  of  it  do  not  appear  to  have  been 
thoroughly  treated. 

In  countries  where  the  poles  are  subject  to  the  attention 
of  insects,  it  is  further  advisable  to  char  them  from  the  butt 
up  to  about  2 ft.  above  the  ground  level  ; this  is  easily  done 
by  rolling  them  above  a broad  fire  and  smearing  them  with 
tar  to  make  them  burn.  It  is  convenient  also,  whilst  the 
pole  is  still  on  the  ground,  to  fit  it  with  the  arms,  cap,  earth 
wire  or  any  other  fittings,  and  then  to  remove  them  except 
the  earth  wire  during  erection,  so  that  they  are  easily 
replaced  when  the  pole  is  in  position.  This  is  a far  quicker 
and  safer  method  than  to  dress  the  pole  and  attach  the 
fittings  after  erection. 

If  the  poles  are  heavy  and  a portable  derrick  can  be  used, 
this  is  the  quickest  way  of  planting  them,  but  poles  of 
average  size  and  weight,  such  as  are  most  commonly  used, 
can  be  readily  planted,  as  shown  in  fig.  1,  with  no  other 
appliance  than  a couple  of  ladders  and  two  short  ropes.  The 
writer  has  erected  poles  up  to  40  ft.  in  length  and  about 
7 in.  in  diameter  at  the  top  in  this  way.  It  will  be  seen 
from  the  sketch  that  the  hole  is  long  and  narrow,  and  that 
as  the  pole  is  lifted  at  the  top,  it  tends  to  slide  itself  into 
position.  A stout  flat  piece  of  timber  is  placed,  as  shown  at 
the  front  end,  and  the  butt  of  the  pole  slides  down  this  ; if 
the  ground  is  soft,  flat  boards  may  also  be  fixed  at  the  sides  to 
prevent  their  being  broken  in.  These  boards  are,  of  course, 
removed  when  the  pole  is  erect,  and  the  earth  is  firmly  rammed 
round  the  base.  Poles  are  usually  placed  about  4 5 y a*ds  apart 
(i.e.,  40  to  the  mile)  and  Jth  of  their  total  length  in  the 
ground,  but,  where  the  conditions  are  favourable,  the  spacing 
is  frequently  increased  up  to  60  yards.  In  public  roads,  or 
where  the  lines  cross  public  roads,  the  Board  of  Trade  con- 
ditions must  be  complied  with,  and  the  Post  Office  also  places 
certain  restrictions  where  its  lines  are  crossed.  Printed  par- 
ticulars as  to  height  and  guard  wires  can  usually  be  obtained 
from  the  local  post  office  engineer.  On  private  land  the 
spacing  is  usually  governed  by  the  weight  of  wire  to  be 


carried  and  the  number  of  angles  in  the  line,  and  also  by  the 
degree  of  exposure  to  storms  and  wind  pressure,  but,  only 
in  exceptional  circumstances,  is  it  necessary  to  have  them 
closer  than  40  yards. 

Stays  must  be  provided  to  support  the  pole  where  there  is 
side  pull,  but  if  this  is  only  slight,  as  where  the  line  diverges 
a little  from  the  straight,  a stay  may  be  avoided  by  giving  the 


pole  a slight  “ rake  ” in  the  opposite  direction  to  that  of  the 
pull.  The  amount  of  “ rake  ” required  so  that  the  pole  may 
be  perpendicular  after  completion  can  only  be  judged  from 
experience,  but  a little  practice  soon  teaches  this.  Stays 
should  be  of  stranded  galvanised-iron  wire  about  or 
i s w.G.,  fitted  with  an  adjustable  swivel  for  altering  the 
tension  after  erection.  A piece  of  railway  sleeper  or  a long 
stone  makes  a good  anchorage.  If  an  iron  stay  rod  is  used, 
the  former  is  more  convenient,  since  a hole  is  more  con- 
veniently made  through  it  for  the  stay  rod.  If  the  stranded 
wire  is  used  in  the  ground,  the  anchorage  may  be  either  the 
sleeper  or  stone  or  a short  piece  of  railway  metal ; but  it 
should  not  be  of  such  a nature  that  it  will  rot  in  the  ground  ; 
otherwise,  as  the  anchorage  rots  away,  the  stay  becomes 
useless. 

The  earth  wire  is,  perhaps,  one  of  the  details  most 
frequently  neglected.  It  should  be  a stout  galvanised-iron 
wire,  about  No.  8 s.w.G.,  securely  stapled  to  the  pole,  and 
projecting  well  above  the  highest  conductor,  as  shown  in 


Fig.  2.  Fig.  3. 


fig.  3.  One  frequently  sees  the  earth  wire  cut  off'  short  at 
the  cap,  below  the  level  of  the  top  insulator,  so  that  it  is 
practically  useless  as  a lightning  conductor. 

For  light  lines  a wire  guard,  shown  in  dotted  lines  in 
fig.  3,  is  sometimes  used,  and  is  placed  so  that  it  will  catch 
the  line  if  the  binding  wire  breaks.  In  this  case  the  earth 
wire  should  be  properly  connected  to  the  guard  wire, 
which  then  forms  the  finial  of  the  lightning  conductor. 
The  arm  bolts  and,  if  of  metal,  the  arms  also  should  be 
connected  to  the  earth,  as  also  must  any  guards  or  guard 

arms.  . 

A galvanised  iron  roof  or  cap  (c,  fig.  8)  is  used  to  protect 
the  top  of  the  pole  from  the  weather,  an4  phoqld  be  amply 
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large  to  more  than  cover  the  pole.  The  galvanised  saddle 
bracket  carrying  the  top  insulator  is  fastened  by  four  coach 
screws,  or  two  coach  screws  and  two  clout  nails  driven 
through  the  pole  roof.  The  whole  of  the  iron  work  fittings 
should  be  galvanised  to  protect  them  from  the  weather. 
The  arms  are  usually  seasoned  oak  in.  x 2|  in.  for  aver- 
age size  lines,  and  proportionately  larger  for  heavy  lines. 
The  pole  is  notched  to  a depth  of  about  1 in.,  and  the  arm 
driven  in  tight,  as  shown  at  b,  fig.  2,  so  that  it  will  remain 
horizontal. 

Fig.  2 also  shows  another  point  which  is  frequently  over- 
looked, and  this  is,  that  the  pull  should  be  against  the  pole 
and  not  on  the  bolt  as  would  be  the  case  if  the  arm  were 
on  the  right-hand  side  instead  of  on  the  left  hand.  This 
sketch  also  shows  an  arrangement  for  straining  off  the 


Fia.  4. 


Fig.  5. 


top  wire  by  means  of  an  iron  clamp  bent  to  fit  the  pole  and 
double-ended  if  required  to  strain  off  in  both  directions. 
The  finial  shown  on  the  same  sketch  add  considerably  to 
the  general  appearances,  and  for  village  or  road  lighting 
where  appearances  have  to  be  considered,  is  well  worth  the 
slight  extra  cost.  These  finials  can  be  bought  at  about  2s. 
to  2s.  6d.  each,  according  to  the  size  and  quantity,  and  from 
this  the  cost  of  the  pole  roof  may  be  deducted. 

For  this  class  of  work,  swan-necked  insulators  are 
frequently  used  instead  of  arms  and  bolts,  and  in  some  dis- 
tricts the  supply  companies  are  using  them  for  power  trans- 
mission at  medium  pressures  (see  fig.  4),  and  for  both  direct- 
current  and  three-phase  transmission.  Whilst  it  is  generally 
to  be  recommended  that  for  three-phase  work  the  conductors 
should  be  equi-distant  from  each  other,  it  is  found  in  practice 
that  spacing  them  at  somewhat  unequal  distances  does  not 
make  any  appreciable  difference  to  the  losses  under  the  con- 
ditions to  be  usually  met  with  in  this  country.  The  use  of 
swan-necked  insulators  may,  however,  be  carried  to  extremes 
as  anyone  who  has  travelled  on  the  French  railways  and 
observed  the  telegraph  lines  can  testify  ; here  one  frequently 
sees  1 to  20  insulators  with  swan-necked  bolts  of  various 
lengths  and  sizes  carried  by  a short  slender  pole,  and  the 
arrangement  falls  far  short  of  the  solid  construction  to  which 
we  are  accustomed  in  this  country  where  arms  carrying  four, 
six,  and  even  more  wires  are  the  rule. 

For  heavy  construction,  two  poles  joined  together  in  the 
form  of  an  “ A ” are  to  be  recommended,  and  this  arrange- 
ment has  great  stability,  and  will  stand  considerable  side 
strain  without  staying  ; it  is  frequently  used  for  high-tension 
lines  where  heavy  guards  are  necessary.  The  poles  are  cut 
to  fit  each  other  at  the  top,  and  the  arms  form  a further 
bracing,  us  shown  in  fig.  5.  They  also  require  biacing 
together  at  the  butts,  at  any  rate  during  erection. 

In  districts  subject  to  lightning  discharges,  a galvanised 
barbed  iron  wire  is  often  run  on  the  apex  of  the  poles,  and 
forms  a continuous  earth  wire  as  well  as  an  effective  light- 
ning conductor  running  parallel  to,  but  higher  than,  the 
transmission  lines.  It  should  be  connected  to  the  earth  wire 
of  each  pole  and  earthed,  by  means  of  a copper  plate  about 
2 ft.  sq.,  at  intervals  of  about  £ mile. 


PROCEEDINGS  OP  INSTITUTIONS. 


Hydro-Flectrlc  Power  in  Canada. 

By  Cecil  B.  Smith,  M.Am.Soc.C.E. 

{Abstract  of  paper  read  before  the  American  Society  of  Civil 
EtiGiNEERS,  September  1st,  1909.) 


{.Concluded  from  page  908.) 

Under  the  franchise  conditions  existing  between  this  company 
and  the  Provincial  Government,  and  having  in  view  the  water 
limitations  now  being  reported  on  and  recommended  by  the  Inter- 
national Deep  Waterways  Commission,  it  would  appear  to  be 
inevitable  that  this  company  will  soon  be  forced  to  enter  actively 
into  exploitation  of  the  Canadian  market,  in  order  to  enable  it  to 
increase  its  output  sales  beyond  the  present,  which  amounts  to 
about  40,000  h.p.  from  its  own  station,  to  which  must  be  added 
some  5,000  h p.  obtained  from  the  Electrical  Development  Co.  and 
exported. 

The  combined  output  of  the  three  stations  of  these  allied  com- 
panies, i e.,  the  Niagara  Falls  Power  Co.  and  the  Canadian  Niagara 
Power  Co.,  is  more  than  500,000,000  KW.-hours  per  year,  and  the 
load  factor  is  more  than  V0  per  cent.,  owing  to  the  large  number  of 
electrochemical  customers. 

Between  1902  and  1906  the  Ontario  Power  Co.  constructed, 
immediately  below  the  cataract,  a station  which  is  equipped  at 
present  with  six  horizontal  units,  each  of  10,000  or  12,000  e.h.p., 
generatii  g three-phase,  25-cycle,  12,000-volt  current,  at  187£  b’.p.’m!! 
under  a net  head  of  178  ft.  The  turbines  are  of  German  design 
and  manufacture.  The  water  is  brought  to  the  station  by  an  18-ft. 
steel  pipe,  6,600  ft.  long,  which  is  embedded  in  concrete  just  below 
the  hydraulic  grade  line,  and  buried  in  Queen  Victoria  Park  a few 
feet  beneath  the  surface. 

This  company  selected  a favourable  location  for  its  entrance 
works  and  forebay,  which  are  located  at  the  head  of  the  rapids 
and  are  completed  for  a capacity  of  180,000  h.p.,  and,  as  far  as  ice 
troubles  are  concerned,  it  may  confidently  expect  to  give  a con- 
tinuous service.* 

In  several  other  features  these  works  are  interesting,  particularly 
in  respect  of  the  methods  of  control.  To  handle  successfully  an 
18-ft.  column  of  water,  6,500  ft.  long,  moving  at  15  ft.  per  sec., 
under  ordinary  commercial  electrical  conditions,  was  no  mean  task,' 
but  it  is  understood  that,  by  means  of  a spiral  oveiflow  structure, 
this  has  been  accomplished.  The  electrical  control  is  centred  in 
the  transforming  and  distributing  Btation,  which  is  600  ft.  from  the 
generating  station  and  on  the  high  bluff  overlooking  the  cataract. 
At  this  point  all  the  current  from  the  generators  to  the  high-tension 
lines  is  controlled.  The  transforming  Btation  is  equipped  with 
18  single-phase,  cil-insulated  water-cooled  transformers,  each  of 

3.000  k.v.a.,  each  bank  being  in  a separate  compartment.  This 
company  has  created  several  allied  companies  which  distribute 
62,500-volt  and  12,000-volt  current  in  the  United  States  and 
Canada.  Its  extreme  eastern  delivery  is  at  Syracuse,  N.Y., 
161  miles  distant,  and  it  distributes  current  westward  to  St.  Catha- 
rines, Welland  and  Port  Colborne  ; but  in  view  of  the  contract  it 
has  now  entered  into  with  the  Hydro-Electric  Power  Commission 
of  Ontario  for  the  supply  of  from  25,000  to  100,000  h.p  , at  from 
$9X0  to  $9.40  per  h.p  per  year  for  12,000-volt  continuous  power, 
it  appears  evident  that  its  sphere  of  influence  in  South-Western 
Ontario  is  in  the  near  future  to  become  very  considerable,  and  the 
output  of  its  station  increased  to  at  least  50,000  h.p.  At  present 
its  maximum  load  is  25,000  h.p.  in  the  United  States  and  5,000  h.p. 
in  Canada,  sales  being  at  the  rate  of  110,000,000  KW.-hours  per  year. 

This  company’s  transmission  lines  are  very  extensive  and  varied 
in  character,  and  comprise  several  hundred  miles  of  double-circuit 
and  single-circuit  aluminium  lines,  chiefly  mounted  on  steel  towers 
carrying  one  circuit  each.  Some  of  the  branch  lines  and  12,000-volt 
lines,  however,  are  on  timber  A-frame  towers  or  cedar  poles  ; the 
various  constructions  have  been  carried  out  substantially  and  scien- 
tifically, but  are  sulject  to  the  criticism  of  transmitting  at  only 

60.000  volts  for  distances  up  to  160  miles,  whereas,  at  the  present 
time,  80,000-volt  transmissions  are  in  use  and  100,000-volt  projects 
are  under  construction  ; however,  it  is  true  that  the  suspended 
insulator  has  not  yet  been  fully  developed  to  unquestioned  satis- 
faction, and,  at  100,000  volts,  air  emanations  from  conductors,  line 
troubles,  &c.,  are  certain  to  be  considerable. 

In  1903  the  Toronto  and  Niagara  Power  Co.  was  formed  by 
parties  interested  in  the  Toronto  Street  Railway  Co.  and  the 
Toronto  Electric  Light  Co.,  and,  after  negotiations  to  buy  electric 
current  from  other  Niagara  companies  had  failed,  a lease  was 
secured  from  the  Provincial  Government  to  build  a generating 
station  in  Queen  Victoria  Park  at  Niagara  Falls,  at  a site  lyiDg 
between  those  of  the  Canadian  Niagara  Power  Co.  and  the  Ontario 
Power  Co.,  the  works  of  both  these  companies  being  then  under 
construction.  The  location  chosen  was  notable  in  two  particulars, 
the  intake  being  almost  wholly  in  the  surging  rapids  above  the 
cataract,  while  the  tail-race  tunnel  was  located  eo  as  to  emerge 
beneath  the  cataract  itself.  The  construction  of  these  works  pro- 
ceeded from  1903  to  1907. 

Preliminary  to  construction,  it  was  most  difficult  to  construct  the 
coffer-dams  and  keep  them  watertight,  and,  together  with  the 
extensive  oveiflow  dam,  &c.,  afterwards  constructed,  this  made  a 
heavy  investment  necessary.  The  wheel-pit  is  constructed  for 

* -t  he  author  wrote  before  the  troubles  with  ice  last  spring,  when 
this  Btation  was  flooded  by  an  unprecedented  rise  in  the  water 
level.— Eds.  E.R. 
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11  units,  each  of  8,000  kw.,  and  fonr  of  these  units  are  now 
installed.  The  operating  head  is  about  140  ft.,  and  the  station 
is  equipped  with  Francis  double-runner  turbines,  constructed  by 
United  States  manufacturers  on  Swiss  models.  In  various  items, 
however,  these  turbines  differ  from  previous  constructions.  The 
draft-tubes  are  carried  outward  to  twin  parallel  tail-race  tunnels, 
and  emerge  from  underneath  so  as  to  maintain  the  water  seal.  The 
penstocks  are  alternately  right  and  left,  in  groups  of  two,  thus 
economising  in  wheel-pit  length.  The  supporting  structures  for 
the  vertical  main  shafts  of  the  units  are  concrete  arches  instead  of 
steel  girders.  Altogether,  these  works  give  evidence  of  advance  in 
the  art  of  wheel-pit  construction.  The  power  bouse  is  a most 
ornate  structure;  indeed,  this  company  has  carried  on  all  its 
operations  with  a lavish  hand,  and  a resulting  large  investment. 
Its  generating  company  is  known  as  the  Electrical  Development 
Co.,  and  the  three-phase,  25-cycle,  12,000-volt  current  generated 
is  delivered  outside  of  Queen  Victoria  Park  to  a transformer  station, 
whence  the  Toronto  and  Niagara  Power  Co.  transmits  it  at  60,000 
volts  to  Toronto,  80  miles  distant  (population  300,000),  over  a 
double-circuit  steel-tower  line.  This  line  is  carried  across  Hamilton 
Beach  and  Canal  and  the  Welland  Canal  by  pairs  of  very  high  and 
heavy  towers ; otherwise  the  transmission  line  passes  through  a 
level  cultivated  country  without  serious  transmission  difficulties, 
although  including  various  spanB  across  small  valleys  of  more  than 

1,000  ft.  each. 

The  transforming  stations  are  built  apparently  with  a great  effort 
to  attain  safety,  each  single-phase  transformer  being  in  a separate 
compartment,  and  there  is  a very  extensive  concrete-cell  construction 
for  bus-bars,  lightning-arrester  compartments,  &c.  The  Toronto 
terminal  station  slso  has  an  auxiliary  water-tower  for  supplying 
water  to  transformers,  in  addition  to  the  water  service  from  the 
city  mains.  The  current  delivered  at  this  station  at  55,000  volls  is 
stepped  down  to  11,000  volts,  and  is  then  carried  by  underground 
feeders  to  various  sub-stations  in  the  city,  where  it  is  transformed 
into  600- volt  d.c.  and  various  voltages  a.c.  ; also,  the  frequency  is 
changed  from  25  to  60  cycles.  Altogether,  from  20,000  to  22,000 
e.h.p.  are  used  by  the  two  subsidiary  companies,  in  addition  to 
sales  at  Niagara  Falls  to  the  Canadian  Niagara  Power  Co.  for 
export,  as  before  mentioned,  and  there  are  also  subsidiary  companies 
formed  to  distribute  eastward  in  the  United  States. 

This  brief  description  of  the  capacities  of  the  various  Niagara 
generating  stations,  amounting  to  450,000  e h.p.  in  Canada,  when 
the  stations  described  are  fully  equipped,  and  the  fact  that  several 
other  companies  own  charters  and  water  rights,  and  are  anxious  to 
enter  the  field,  if  given  opportunity  and  encouragement,  at  first 
would  suggest  that  electrical  energy  can  now  be  obtained  in  this 
favoured  district  at  very  low  rates  ; and,  comparing  the  rates 
offered  with  the  cost  to  any  given  consumer  to  produce  power  or 
light  by  steam-driven  prime  movers,  certainly  the  rates  do  improve 
these  conditions  somewhat,  as  is  shown  by  the  steady  growth  of 
electrically-operated  industries  in  Hamilton,  Ont.  Moreover,  fTom 
$20,000,000  to  $25,000,000  have  already  been  invested  by  these  four 
companies  in  generating  stations  and  transmission  systems,  which 
must  find  a return  by  the  sale  of  the  electrical  output ; but  for  the 
last  ten  years  the  people  of  South-Western  Ontario  have  steadily 
asserted  that,  to  create  a great  industrial  area  in  that  part  of  the 
province,  still  cheaper  power  ought  to  be  and  could  be  obtained. 

Boards  of  Trade  began  to  agitate  in  1900,  and  in  1902  a committee 
was  formed  to  take  concrete  action,  which,  by  pressure  on  the 
Provincial  Government,  induced  the  passage  of  an  Act  in  1903, 
enabling  two  or  more  municipalities  to  appoint  a Commission  and, 
after  investigation,  to  carry  out,  if  desired,  the  construction  of  the 
necessary  works  at  Niagara  or  elsewhere  for  generating,  trans- 
mitting and  distributing  electrical  energy. 

This  municipal  Commission  made  a very  exhaustive  investiga- 
tion, and  reported  in  1906  to  the  seven  municipalities  then  repre- 
sented in  the  movement,  but  there  has  been  no  specific  outcome 
from  this  report. 

In  1905  the  Provincial  Government,  becoming  more  fully  alive 
to  the  importance  of  this  question,  appointed  a Government  Com- 
mission to  study  and  report  on  the  hydraulic  possibilities  in  the 
province,  the  industrial  demand  then  existing  for  electrical  energy, 
and  the  prime  cost  of  generating  and  delivering  the  same  to  the 
various  industrial  centres  and  customers.  The  reports  arising  from 
the  investigations  were  presented,  in  due  course,  to  the  Legislature 
during  the  session  of  1905  6;  but,  although  the  facts  elicited 
furnished  a comprehensive  idea  of  the  industrial  conditions  then 
existing,  and  the  cost  of  satisfying  the  same,  and  also,  by  comparison, 
Bet  forth  the  rates  offered  by  distributing  companies,  it  has  only 
been  after  a subsequent  protracted  struggle  that  definite  results 
have  been  obtained  and  the  evident  will  of  the  people  carried  out. 

The  vested  interests  immediately  attacked  the  reports  and  the 
Iona  Jides  of  those  who  drew  them  up,  but  the  Provincial  Govern- 
ment, recognising  the  demand  made  upon  it,  passed  a very  com- 
prehensive Act,  appointing  a permanent  Government  Commission. 
In  this  commission  were  vested  the  rights  of  the  Crown,  and  it  was 
authorised  to  act  in  response  to  the  demands  of  the  municipalities 
and  on  their  behalf. 

This  commission,  after  2§  years’  existence,  has  justified  itself  ; 
and  a group  of  sixteen  municipalities  has  made  a demand  upon  the 
Commission  to  secure  electric  power,  to  construct  transmission 
lines  from  Niagara,  to  transform  the  electrical  energy  thus  trans- 
mitted at  the  various  sub-stations,  to  administer  the  construction, 
and  to  operate  the  works  for  a period  of  30  years,  over  which 
period  a sinking  fund  will  be  created  out  of  the  rates  to  repay  the 
investments.  The  amount  of  power  to  be  distributed  immediately 
is  approximately  30,000  e.h.p.,  but  it  is  confidently  expected  that 
this  will  increase  very  rapidly  to  probably  100,000  e.h.p.  in  five 
yews. 

The  various  municipalities  have  voted  the  money  necessary  for 


local  distribution,  and  the  Government  has  recently  contracted  for 
the  construction  of  300  miles  of  transmission  lines,  and  this  work  is 
to  be  followed  immediately  by  the  construction  of  the  necessary 
sub-stations  and  local  distributions. 

This  popular  movement  has  yet  to  be  j ustified  by  capable  and 
honest  administration,  deficiency  in  which  is  the  weakness  of  many 
municipal  movements  in  America,  and  it  is  to  be  hoped  that  the 
se^is  of  the  Gavernment  Commission  will  render  the  inherent 
merits  of  the  project  effective. 

The  laTge  area  of  country  to  be  covered,  and  the  necessary  anti- 
cipation of  a still  wider  area  as  soon  as  the  first  installation  has 
justified  itself,  have  forced  on  the  Government  engineering  staff  a 
consideration  of  higher  voltage,  and,  according  to  present  plans, 
the  ultimate  voltage  of  trammission  now  being  provided  for  is 
100,000.  This  advanced  practice,  however,  has  been  adopted  by 
reason  of  the  necessary  provision  for  further  extensions  of  the 
Hydro-Electric  Commission’s  system  to  points  still  more  distant 
fiom  the  generating  station  than  London  and  St.  Thomas  (140 
miles).  The  world  will,  doubtless,  watch  closely  the  results  ob- 
tained in  carrying  out  this  huge  municipal-provincial  distribution 
of  electrical  energy. 

Toe  St.  L .wrence  River,  between  Lake  Ontaiio  and  Montreal, 
may  be  considered  as  having  its  navigation  interests  paramount, 
and,  although  attempts  have  recently  been  made  to  obtain  permis- 
sion from  the  Canadian  Government  to  devote  the  whole  river  to 
power  development,  it  is  not  likely  that  such  permission  will  ever 
be  granted. 

In  the  meantime,  along  the  ship-canal  system,  many  small 
installations  have  been  permitted,  but  they  are  chiefly  local  in 
character  and  are  devoted  to  operating  mills  and  factories.  They 
amount  roughly  to  10,000  h.p.,  and,  in  addition  to  this,  hydro- 
electric stations  having  a capacity  of  about  5,000  h.p.  supply  the 
various  near-by  towns  with  light  and  power,  and  light  the  ship 
canals  during  the  navigation  sea  on. 

The  whole  river,  if  available,  would  be  a great  source  of  power, 
as  it  is  capable  of  developing  at  low  water  1,500,000  h.p.  of  elec- 
trical energy  at  the  various  rapids. 

In  the  vicinity  of  Montreal  (population  400,000),  several  interest- 
ing constructions  have  been  male  at  various  times  by  various 
companies,  bat  finally  all  these  interests  have  been  merged  into  the 
Montreal  Light,  Heat  and  Power  Company,  which  controls  the 
situation  at  present,  although  a rival  company  has  recently  been 
organised  to  develop  power  on  ths  abandoned  Beauharnois  Canal 
of  the  St.  Lawrence  system  and  transmit  to  Montreal  and  dislribute 
in  opposition  to  the  Montreal  Light,  Heat  and  Power  Compar  y. 
The  latest  construction  by  the  latter  company  is  at  Boulanger,  on 
the  Soulanges  Canal  of  the  St.  Lawrence  River,  27J  miles  west  of 
Montreal,  where  40,000  cb.  ft.  per  sec.  are  available  under  a head 
of  54  ft.  The  equipment  now  being  installed  consists  of  three 
units,  each  of  3,750  kw.,  which  will  generate  three-phase,  60-cycle 
current  at  4,000  volts.  The  transmission  will  be  on  one  circuit  at 

44.000  to  40,000  volts,  and  the  transformation  will  be  made  by 
banks  of  single-phase,  water-cooled  transformers  having  a rated 
capacity  of  2,500  kw.  per  phase. 

At  present  this  company  owns  two  water-power  stations  and  four 
steam  stations,  the  latter  having  a capacity  of  9,000  h.p.  The 
company  also  purchases  16,000  h p.  delivered  in  Montreal  by  the 
Shawinigan  Water  and  Power  Co. 

The  Btation  at  Lachine,  on  the  St.  Lawrence  River,  is  an  example 
of  daring  hut  mistaken  construction,  carried  out  12  years  ago, 
when  the  transmission  problem  had  not  been  as  fully  worked  out 
as  at  present.  The  works  are  really  constructed  as  a part  of  the 
river,  and,  therefore,  in  operation  they  are  subject  to  troubles  from 
frazil  in  the  head  and  tail-races;  but  after  excessive  expenditures, 
made  for  the  purpose  of  creating  quiet  conditions  above  the  power 
hoc  Be  and  protecting  the  tail-race  from  back-water,  the  station  can 
be  reasonably  depended  on  to  give  continuous  winter  service. 

The  dependable  hydraulic  head  is  only  14  ft.,  and  the  eight 
generators,  each  having  a rated  capacity  of  750  kw.,  are  operated 
by  groups  of  six  turbines  each,  driving  jack  shafts. 

The  current  generated  is  three-phase,  60-cycle,  at  4,400  volts, 
and  is  transmitted  over  11  circuits  at  this  voltage  direct  to 
Montreal  {t\  miles),  where  it  is  Btepped  down  to  2,400  volts  for 
distribution.  The  station  was  designed  for  a capacity  of  16,000  h.p., 
but  it  has  never  been  equipped  with  machinery  beyond  8,000  h p. 

At  Chambly,  on  the  Richelieu  River,  a branch  of  the  St. 
Lawrence,  18  miles  south-east  of  Montreal,  the  company  owns  a 
generating  station  which  has  also  had  a history  interesting  to 
engineers.  The  concrete  dam,  constructed  to  creale  a head  of 
34  ft.,  failed  soon  after  completion,  and  the  first  year’s  operation 
was  much  disturbed  by  frazil ; but  a new  dam  has  since  replaced 
the  faulty  structure,  and  the  station  now  operates  normally. 

The  equipment  consists  of  eight  units,  each  of  1,800  kw.,  driven 
by  four  turbines  per  unit,  the  total  generating  capacity  of  the 
station  being  20,000  e.h.p.;  but  the  average  load  carried  is 

15.000  e.h  p.  The  current,  which  is  2,200  volt,  two-phase,  66-cycle, 
is  stepped  up  to  25,0C0  volts,  three-phase,  by  2,750-kw.  single-phase 
air-blast  transformers,  and  is  delivered  over  four  circuits  to 
Montreal,  where  it  is  transformed  into  the  city  distribution 
systems. 

The  complexity  of  distribution  at  Montreal  may  be  appreciated 
when  it  is  noted  that  the  current  is  of  three  different  frequencies, 
namely,  at  30  cycles  from  Shawinigan,  at  60  from  Lachine,  and  at 
66  from  Chambly,  to  which  must  be  added  the  ordinary  conversions 
to  d.c.,  and  to  various  distributing  voltages,  a.c. 

The  total  distribution  of  power  in  the  city  from  the  various 
stations  of  the  company  varies  from,  say,  30,000  H p in  the  summer 
to  as  much  as  53,000  h.p.  at  peak  load  in  the  winter,  and  this 
amount  will  be  supplemented  soon  by  delivery  from  the  Soulanges 
station  now  under  construction. 


554 


THE  ELECTRICAL  REVIEW.  [Yol.  65.  No.  1,662,  Ootobeb  1,  1909. 


The  St.  Lawrence  River  Basin  is  traversed  by  many  large 
iribntaries,  which  will  be  discussed  briefly  in  respect  of  such 
developments  as  have  been  carried  out,  but  it  may  be  stated  briefly 
that,  although  many  small  towns  and  mining  and  milling  centres 
have  hj  draulic  and  electric  stations  of  modest  proportions  satisfying 
present  needs,  there  yet  remains  opportunity  for  developing 
millions  of  horse-power  on  such  rivers  as  the  Ottawa  and  its  tribu- 
taries, the  St.  Maurice,  the  Saugenay,  the  Trent,  Spanish,  Nrpigon, 
&c.,  and  prcjects  innumerable  of  greater  or  lees  merit  are  being 
studied  carelully  by  engineers  and  financiers  with  a view  to  meet- 
ing industrial  needs  as  they  arise,  and  creating  new  centres  and 
industries  to  consume  the  available  power. 

The  Kaministiqua  Power  Co  has  constructed  a generating  station 
at  Kakabeka  Falls,  on  the  Kaministiqua  River,  and  transmits 
power  to  the  City  of  Fort  William  (population  15,000),  at  the  head 
of  Lake  Superior,  where  grain  elevators,  flour  mills,  foundries 
and  municipal  utilities  consume  some  6,000  or  7,000  h p.  at  the 
present  time. 

The  equipment  consists  of  two  4,000  kw.,  three-phase,  60-cycle, 
4, 000- volt  units,  driven  by  German-built  turbines,  and  the  current 
is  raised  to  25,000  volts  and  transmitted  19  miles  to  Fort  William. 

In  1904  the  Canadian  Copper  Co.  (otherwise  the  International 
Nickel  Co.)  constructed  a generating  station  on  the  Spanish  River 
at  Turbine,  from  which  current  is  delivered  to  its  mines  and 
smelters  at  Copper  Cliff,  near  Sudbury.  Two  2,000  kw.  units  are 
installed,  and  a third  is  now  under  construction.  The  current  as 
generated  is  three-phase,  25-cycle,  at  2,400  volts,  and  is  stepped  up 
to  35,000  volts  for  transmission.  It  is  carried  29  miles  to  Copper 
Cliff.  The  mines  and  smelters,  it  is  understood,  turn  out  more 
than  one-half  of  the  world’s  consumption  of  nickel. 

The  Mond  Nickel  Co.  is  installing  a 1,500-h.p  hydro-electric 
station  for  similar  purposes  on  the  Vermilion  River,  and  the 
current  is  to  be  transmitted  11  miles  to  the  Victoria  mines  and 
smelters,  25  miles  south-west  of  Sudbury. 

The  town  of  Orillia  (population  6,000)  has  constructed  a pcwer 
station  on  the  Severn  River,  and  transmits  some  1,600  to  1,800  h p., 
at  22,000  volts,  a distance  of  20  miles. 

The  city  of  Ottawa  (population  75,000)  is  in  the  midst  of  many 
developed  and  undeveloped  water-powers,  and  the  latter,  in  the 
event  of  the  construction  of  the  Georgian  Bay  Ship  Canal,  would 
become  readily  available  at  low  investment  costs.  Within  a radius 
of  75  miles  of  Ottawa  City  there  can  be  developed  on  the  Ottawa 
River  and  its  main  tributaries  500,000  h.p.  at  low  water,  which 
amount  would  be  increased  materially  by  the  construction  of  the 
ship  canal. 

Near  or  in  the  city  of  Ottawa  there  are  10  hydraulic  and  hydro- 
electric developments  operating  under  various  heads,  but  chiefly 
on  the  Chaudi&re  Falls  at  from  22  to  35  ft.  These  developments 
form  the  industrial  centre  of  the  city,  and  operate  very  extensive 
pulp  and  paper  mills  on  both  sides  of  the  river.  There  are  also 
cement  mills,  carbide  furnaces,  and  other  industries,  and  power  for 
street  railways,  lighting,  and  general  city  use  is  also  produced. 
About  35,000  h p.  is  now  developed,  and,  as  many  conflicting 
interests  were  contending  for  their  respective  shares  of  the  flow  of 
the  river,  it  became  evident  that  some  improvement  was  imperative, 
so  that  an  agreement  to  construct  a proper  dam  at  Chaudii  re  Falls 
has  been  entered  into  and  the  work  is  in  progress. 

In  the  near  future  more  power  will  be  required,  and  it  is  pro- 
posed that  the  city  itself  develop  the  splendid  powers  quite  near 
it  on  the  Gatineau  River,  where  a head  of  more  than  80  ft.  can  be 
secured  at  a point  within  8 miles  of  the  city,  ar  d where  50,000  h.p. 
can  be  developed  at  one  location.  Considering  the  vast  timber 
and  mineral  resources  tributary  to  Ottawa,  and  its  position  ds 
Capital  of  the  Dominion,  it  may  be  considered  certain  that  the 
availability  of  unlimited  hydro-electric  power  assures  the  industrial 
future  of  the  city. 

The  Ottawa  iB  only  one  of  many  great  rivers  flowing  into  Ihe 
St.  Lawrence  from  the  north  between  Montreal  and  the  sea,  and, 
aB  all  these  rivers  rise  in  unbroken  forests  on  the  Laurentian 
highlands,  and  are  well  supplied  with  splendid  storage  facilities, 
they  are  all  valuable  sources  of  power.  However,  the  sparse 
population  has  been  a deterrent,  and  the  only  large  works  north  of 
the  St.  Lawrence,  and  devoted  to  the  generation  of  electrical  energy 
for  transmission  purposes,  is  on  the  St.  Maurice  River  at  Bhawinigan 
Fall",  where  the  Shawinigan  Water  and  Power  Co.  has  created  a 
large  industrial  town  and  also  generates  a large  amount  of  power 
for  transmission  to  Montreal,  Sorel,  Three  Rivers,  Thetford,  &c., 
and  will  doubtless  soon  enter  the  field  at  Quebec  in  opposition  to 
the  present  companies. 

The  hydraulic  conditions  at  this  place  are  most  favourable,  as  the 
head-works  consist  of  a natural  lake,  which  prevents  trouble  from 
frazil  in  the  winter.  The  drainage  srea  is  some  18,000  sq.  miles, 
and  a flow  of  10,000  cb.  ft.  per  second  is  considered  the  minimum. 
This,  at  a hydraulic  head  of  130  ft.,  provides  more  than  100,000  e.h  p. 
at  all  seasons.  The  works  have  been  carried  on  partly  for  the 
generation  of  electrical  energy  and  partly  to  operate  local  industries 
hydraulically.  The  products  of  these  industries  are  pulp,  paper, 
aluminium,  carbide,  &c. 

The  electric  station  has  three  4,OOO  kw  and  two  7,000-kw.  unitp, 
generating  two-phase  30  cycle  current  at  2,200  volts,  and  this  is 
transformed  to  50,000  volts  by  banks  of  1,100  kw.  and  2,2C0-kw. 
single-phase  water-cooled  transformers  having  a total  capacity  of 

32,000  kw. 


The.  transmission  circuits  are  of  aluminium  cable  on  wooden  poles. 
The  Montreal  service  (K3  miles)  has  been  in  operation  for  the  past 
10  or  12  ytars,  and  haB  given  good  satisfaction. 

The  delivery  in  Montreal  is  by  two  circuits,  and  amounts  to 
10,000  Hi1  ; besides  which,  the  company  serves  the  asbestos  and 
other  mineral  districts  on  the  Bouth  side  of  the  St.  Lawrence  at 
Danville,  1 bctford,  &r,  The  nccomplishmentB  of  this  company 


within  the  last  10  years  have  been  considerable  ; indeed,  its  workB 
form  the  basis  of  many  large  industries,  and  it  can  be  confidently 
expected  that  the  whole  100,000  h.p.  available  at  this  one  water- 
power will  be  made  use  of  in  the  near  future. 

In  the  vicinity  of  Quebec  City  (population  90,000),  the  installa- 
tion on  the  Chaudi&re  River,  south  of  the  St.  Lawrence,  has  a 
hydraulic  head  of  114  ft.,  and  is  laid  out  for  6,000  h.p.,  but  the 
equipment,  thus  far,  is  for  not  more  than  one-half  this  amount. 
The  current  is  three-phase,  66-cycle,  and  is  generated  at  11,000 
volts.  It  is  transmitted  to  Levis  and  also  to  Quebec  City  by 
insulated  cable  laid  on  the  bed  of  the  river. 

The  Montmorency  works,  having  a capacity  of  4,000  H.p.,  have 
five  units  operating  under  a head  of  220  ft.,  and  generate  two-phase 
current  at  5,000  volts,  which  is  transmitted  direct  over  four  circuits 
to  the  city  sub-stations. 

The  Jacques  Cartier  works  have  2,000  h.p.  installed,  and  the 
current  is  transmitted  18  miles  at  20,000  volts  over  two  three-phase 
circuits  to  the  city  limits,  where  the  company  has  a steam  auxiliary 
station  of  about  2,000  H P.  to  carry  peak  loads. 

A careful  consideration  of  the  electrical  data  contained  herein 
will  indicate  the  trend  of  activity  in  Canada  in  hydro-electric  in- 
vestments and  the  reasons  therefor.  In  general,  it  may  be  said 
that  on  the  Atlantic  Coast  and  over  the  western  and  central 
portions  of  the  great  plains  very  little  benefit  is  to  be  derived  from 
such  constructions,  but  over  all  the  Provinces  of  New  Brunswick, 
Quebec,  Ontario,  Eastern  Manitoba,  Western  Alberta  and  British 
Columbia  the  continued  construction  of  additional  hydro-electric 
stations  and  the  distribution  of  electric  current  to  the  practical 
limits  of  transmission  may  be  confidently  predicted.  The  resources 
of  Canada  in  minerals,  timber  and  agriculture  are  so  varied  and  so 
immense  that  the  growth  of  industry  as  a legitimate  outcome  of 
the  development  of  these  resources,  and  the  corresponding  increase 
in  population,  may  be  looked  on  as  a foregone  conclusion,  and  it 
is  as  certain  that,  in  this  industrial  growth,  low-priced  power  will 
form  a large  factor. 

At  present  the  hydro-electric  developments  serve  to  a greater  or 
less  extent  such  industrial  centres  as  Montreal,  Quebec,  Ottawa, 
Peterborough,  Toronto,  Hamilton,  Winnipeg,  and  Vancouver, 
besides  a great  number  of  smaller  ones  ; but  only  a beginning  has 
been  made.  Probably  the  500,000  h.p.  now  hydraulically  developed 
would  include  only  stations  of  1,000  h.p.  or  more,  and  there  are 
literally  many  millions  of  horse-power  available  for  development 
within  easy  reach  of  the  present  population;  but,  apart  from  the 
increased  industrial  demand,  there  are  specific  demands  of  great 
importance.  Already,  as  noted,  several  mining  interests  are  served 
by  hydro-electric  power,  and  with  the  growth  of  mining  invest- 
ments the  importance  of  such  service  will  increase.  Then  again, 
pulp  and  paper  (with  the  depletion  of  United  States  supplies)  will 
become  a much  more  important  industry  than  at  present,  and  con- 
sequently much  hydraulic  and  electric  power  for  24-hour  service 
will  be  thus  consumed. 

Particular  attention  is  directed  toward  the  enormous  oppor- 
tunities for  electrochemical  industry.  At  Niagara  Falls,  N.Y.,  a 
large  group  of  such  industries  is  now  well  established,  and  in 
Canada  a modest  beginning  has  been  made  at  Shawinigan,  Ottawa, 
and  Niagara  Falls,  Ontario;  but  Canada  has  in  its  great  rivers 
sources  of  power  as  cheap  as  any  in  the  world,  except  that  the 
labour  item  may  increase  slightly  the  investment  per  horse-power 
b»  yond  that  of  a similar  construction  in  Europe.  The  whole  question 
rests  on  transportation  and  markets  ; the  latter,  artificially  restricted 
by  the  United  States  tariff,  must  seek  an  outlet  in  Great  Britain, 
and  as  it  is  well  demonstrated  that  $10  per  h p.-year,  continuous 
power,  at  the  low-tension  switchboards,  is  a remunerative  price  for 
large  installations,  and  will  cover  all  fixed  charges,  depreciation 
and  attendance,  there  would  appear  to  be  a good  field  for 
investment. 

The  financial  condition  in  Canada  at  present  as  regards  hydro- 
electric enterprises  iB  worth  considering.  Some  10  or  15  years  ago 
many  of  the  brighter  minds  in  the  country  seized  the  idea  that, 
by  securing  valuable  long-term  franchises  on  the  one  hand  for 
electrical  service,  and  on  the  other  for  water  privileges  on  near-by 
rivers,  a splendid  opportunity  existed  for  profitable  exploiting. 

The  net  result  at  present  is  that,  in  almost  all  tl^e  large  towns  and 
cities,  these  services  are  administered  by  companies  whose  charges 
for  power  and  light  are  only  regulated  by  two  things:  either  the 
exigency  of  the  occasion,  or  the  cost  of  a similar  service  produced 
by  the  customer  from  coal  usually  imported  from  the  United  States ; 
and  as  a good  quality,  run-of  mine,  bituminous  coal  costs  from 
.$3.50  to  $4  00  per  ton  in  Ontario  and  Quebec  and  $6.50  per  ton  in 
Manitoba,  it  is  evident  that  such  competition  is  harmless,  and  the 
electrical  companies  were  and  are  able  to  do  business  at  very 
profitable  rates. 

In  recent  years,  however,  the  municipalities  have  become  active, 
and  several  smaller  towns  and  cities  have  constructed  municipal 
hydro-electric  stations.  The  movement  is  very  active  at  present  in 
the  Province  of  Ontario,  and  to  a less  extent  in  other  provinces. 

The  struggle  is  bound  to  be  prolonged  and  bitter;  indeed,  much 
bad  feeling  and  resort  to  disreputable  tactics  have  already  been 
exhibited.  Municipal  end  provincial  credit  has  been  attacked  in 
the  London  market,  and  all  the  influence  which  heavy  vested 
interests  can  exert  is  and  will  be  directed  against  further  municipal 
action. 

The  ultimate  result  is  evident ; the  public  mind  will  become 
more  and  more  inflamed  by  the  obstruction  of  the  electrical  com- 
panies, and,  undoubtedly,  in  the  end,  the  municipalities  will  carry 
out  the  expressed  wish  of  the  majority  ; but  in  the  meantime  public 
credit  is  unsettled,  the  manufacturers  are  playing  a waiting  game, 
and  no  one  is  benefited,  because  the  expansion  of  the  market,  with 
consequent  advantage  to  everyone,  including  the  electrical  manu- 
facturing companies,  has  not  taken  place. 
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It  would  appear  advisable  to  consider  the  appointment  of  a 
Pnblic  Service  Commission  by  the  Dominion  Government  to 
reenlate  the  rates  which  may  be  charged  by  companies  already  in 
operation,  so  as  to  secure  that  benefit  to  the  public  which  the 
presence  of  abundant  water  power  warrants,  because  it  is  not 
probable  that,  at  the  most,  more  than  a majority  of  the  industrial 
centres  will  be  served  municipally,  and,  judging  by  the  results 
obtained  by  the  Dominion  Bailway  Commission,  much  satisfaction 
mieht  be  obtained  and  the  public  mind,  be  set  at  rest,  if  a rate- 
regulating  commission  for  electric  utilities,  with  wide  powers  of 

action,  were  appointed.  . ... 

Concurrently  with  the  distribution  of  electric  power  for  utilisa- 
tion in  cities,  &c.,  it  is  to  be  anticipated  that  very  large  construc- 
tions will  be  undertaken  in  the  near  future  to  furnish  power  for 
the  operation  of  railways  over  heavy  grades  where  coal  is  expen- 
sive or  traffic  dense,  and  that  at  the  same  time  the  natural  resources 
of  the  country  will  develop  to  an  increasing  extent,  and  that  in 
mining  work,  pulp  and  paper  manufacture,  electric  smelting,  and 
general  electrochemical  service  will  be  found  the  most  attractive 
fields  for  the  enormous  and  not  fully  appreciated  sources  of  cheap 
and  widely-distributed  power  which  is  now  wasting  in  so  many 
districts  of  Canada. 


THE  AUDIT  OF  THE  ACCOUNTS  OF 
TRAMWAY  UNDERTAKINGS  AND  TRAM- 
WAY FINANCE  COMPANIES. 


By  '‘ACCOUNTANT.” 


( Concluded  frmn  page  516.) 

Sometimes  a tramway  company  may  own  a few  investments, 
though  somewhat  nominal.  Verification  is  effected  in  the  case  of 
registered  securities  by  the  production  of  the  certificates  in  the 
case  of  bearer  securities,  by  the  production  of  share  warrants  to 
bearer  or  any  other  form  of  bearer  certificate,  and  in  the  case  of 
inscribed  stock  a note  or  certificate  from  the  bank  or  house  in 
whose  books  the  stock  is  inscribed  will  be  available. 

The  investments  should  be  shown  fully  and  conspicuously  in  the 
balance-sheet,  and  they  are  generally  exhibited  at  cost.  Market  value 
isnot  of  much  importance,  owing  to  the  manipulation  and  devices  of 
bulls  and  bears  and  frenzied  quotations,  though  it  is  an  excellent 
custom  to  value  investments  at  market  price  (when  they  have  a 
quotation)  or  cost,  whichever  happens  to  be  the  lower. 

Premiums  paid  upon  the  leasing  of  property  or  sums  paid  for 
leasehold  property  as  well  as  expenditure  therein  incidental  to 
acquisition  and  consequent  improvements,  are  sometimes  incor- 
porated in  the  balance-sheet  with  other  expenditure  covering 
quite  a miscellaneous  description  of  items.  Such  expenditure 
should  be  disintegrated,  and  provision  made  therefor,  ai  well 
as  for  any  necessary  dilapidations  by  a leasehold  policy  of 
insurance,  or  any  other  form  of  redemption  which  meets  the 
circumstances. 

It  is  also  necessary  in  some  instances  to  make  provision  in 
respect  of  freehold  property,  but  this  can  only  be  determined  by 
the  precise  circumstances.  When  operating  companies  are  con- 
structing additional  lines  and  works,  and  do  not  desire  to  raise 
further  capital  by  way  of  issue  of  shares,  or  to  incur,  or  inci ease, 
debenture  debt,  it  is  not  an  infrequent  experience  for  them  to  be 
denuded  occasionally  of  working  capital,  and  it  is  upon  the  occur- 
rence of  such  events  that  we  may  anticipate  outstanding  loanB  in  the 
b dance-sheet  with  the  concomitant  appearance  of  intereet  thereon 
in  the  profit  and  loss  account. 

On  occasions  in  the  past  some  companies  have  charged  to  capital 
interest  on  temporary  loans  and  proportion  of  debenture  interest 
on  unproductive  outlay,  a proceeding  which  generally  points  to 
dire  circumstances  on  revenue  account.  The  Companies’  Consolida- 
tion Act  provides  that  where  any  shares  of  a company  are  issued 
for  the  pnrpose  of  raising  money  to  defray  the  expenses  of  the 
construction  of  any  works  or  buildings,  or  the  provision  of  any 
plant  which  cannot  be  made  profitable  for  a lengthened  period,  the 
company  may  pay  interest  on  so  much  of  such  share  capital  as  is 
for  the  time  being  paid  up  for  the  period  and  sutject  to  the 
following  conditions  and  restrictions,  and  may  charge  the  same  to 
capital  as  part  of  the  cost  of  construction  of  the  work,  building  or 
plant. 

No  Buch  payment  is  to  be  made,  however,  unless  the  tame  is 
authorised  by  the  company’s  articles  of  association,  or  by  special 
resolution  of  the  company,  nor  without  the  previous  sanction  of  the 
Board  of  Trade.  The  payment  may  be  made  for  only  such  period 
as  may  be  determined  by  the  Board  of  Trade,  whilst  the  rate  of 
interest  is  not  to  exceed  4 per  cent.,  or  such  lower  rate  as  may,  for 
the  time  being,  be  prescribed  by  Order  in  Council.  The  payment 
of  the  interest  will  not  operate  as  a reduction  of  the  amount  paid 
up  on  the  shares  in  respect  of  which  it  is  paid,  and  the  account  of 
the  company  must  Bhowthe  capital  on  which,  aDd  the  rate  at  which, 
interest  has  been  paid  out  of  capital  during  the  period  to  which 
the  accounts  relate. 

It  may  be  noted  that  the  Companies’  Clauses  Consolidation  Act, 
1908,  provides  that  the  total  amount  of  the  sums  paid  by  way  of 
commission  in  respect  of  any  shares  or  debentures  or  allowed  by 
way  of  discount  in  respect  of  any  debentures,  is  to  be  stated  in 
the  summary  made  under  Sec.  26  of  the  Companies’  Act,  1862,  next 


after  the  payment  of  the  commission  or  the  allowance  o£  the  discount, 
and  the  total  amount  thereof,  or  so  much  thereof  as  has  not  been 
written  off,  shall  be  stated  in  every  balance-sheet  until  the  whole 
amount  has  been  written  off. 

There  are,  of  course,  combined  undertakings— that  is,  a company 
possessing  both  a tramway  order  and  an  electric  lighting  order.  The 
Electric  Lighting  Acts  provide  that  distinct  accounts  must  be  kept 
of  each  lighting  order,  which  are  rendered  to  the  auditor  on  behalf 
of  the  Board  of  Trade.  The  lighting  accounts  are  therefore  kept 
separately  from  those  of  the  tramway  undertaking,  a tarifE  or  charge 
being  made  by  the  electric  lighting  section  to  the  tramway  section 
for  the  current  supplied. 

The  basis  of  calculation  in  the  operating  costs  of  a tramway 
undertaking  is  the  car-mile,  it  being  the  usual  practice  to  prepare 
the  cost  statement  every  four  weeks.  The  detailed  information  for 
this  i3  readily  obtained  from  such  sources  as  the  salaries  and 
wages  allocations,  and  the  allocated  stores  issued,  an  estimated 
sum  for  head  office  and  general  expenses  being  included  therein. 
The  cost  and  traffic  experiences  are  frequently  exhibited  in  the 
form  of  a graph;  but  in  a tramway  undertaking  the  auditor  is  not 
concerned  with  costs  except  as  a matter  of  personal  or  general 
interest. 

The  object  of  a Tramway  Finance  Co.  is  to  finance  approved 
existing  undertakings  and  propositions,  and  thus  acquire  controlling 
power  therein,  and  also  to  promote  subsidiary  companies.  In 
short,  their  memoranda  enable  them  to  do  almost  anything 
electrical— tramways,  lighting,  power,  and  manufacturing.  There 
are  usually  numerous  agreements  between  the  Finance  Co.  and  its 
subsidiaries  which  require  considerable  attention  on  the  part  of  the 
auditor. 

A Tramway  Finance  Co.,  the  financial  year  of  which  generally 
terminates  some  three  to  six  months  subsequently  to  that  of  its 
subsidiary  companies,  derives  its  income  from,  amongst  other  things, 
the  following : — Interest  on  debentures  ; dividends  on  shares  ; 
interest  on  loans ; underwriting  and  over-riding  commissions ; sales 
of  securities ; services  rendered  to  subsidiary  companies  ; profit  on 
shares  and  debentures  underwritten ; rents,  transfer  fees,  &c. ; 
the  postings  being  checked  and  the  entries  vouched  in  the  ordinary 
way.  Interest  on  loans  to  subsid;ary  companies  is  at  times  a 
fruitful  source  of  income  to  a Tramway  Finance  Co.  At  other 
times  it  comes  about  that  the  subsidiaries  have  to  lend  to  the 
Finance  Co.  In  the  former  case  they  are  loans,  and  in  the  latter 
case  they  are  sometimes  called  deposits. 

Let  us  suppose,  with  the  object  of  providing  a cursory  sketch  of  a 
Bingle  phase  of  one  type  of  tue  transactions  of  such  companies  that 
the  Financial  Co.  X obtains  an  order  for  the  construction  of  tram- 
way s in  the  town  of  Y.  The  work  of  construction  may  be  done 
by  either  administration  or  contract,  and  if  by  contract,  a propor- 
tion of  the  profit  earned  by  the  contractor  may  be  provided  for  in 
the  contract  with  him.  The  whole  of  the  cost  of  construction, 
including  that  of  the  promotion  of  the  order,  legal  and  all  other 
expenses  and  outlay  in  connection  therewith,  are  kept  quite  distinct, 
and  with  possibly  a profit  thereon  charged  to  the  Y tramways.  In 
due  course  a company  is  formed,  called  the  Y Electric  Traction 
Co.,  Ltd.,  and  at  a propitious  time  a public  issue  may  be  made.  The 
Financial  Co.  thus  controls  the  Tramways  Co  , appoints  the  secretary 
and  stall  and  nominee  directors,  who  may  be  paid  either  a salary 
or  directors’  fees— that  is  to  say,  they  may  either  receive  a salary 
from  the  Financial  Co,  (to  whom,  in  which  case,  the  fees  are  paid), 
and  if  not  a salary,  they  may  receive  the  fees  from  the  Tramway 
Co.  direct. 

Some  of  the  persons  appointed,  having  been  qualified  by  the 
Finance  Co.,  are  consequently  removable  at  will ; besides,  there  is 
little  or  no  independent  administration.  The  policy  of  the  subsidiary 
is  that  dictated  by  the  Finance  Co.,  and  it  is  well  to  note  this 
significant  feature. 

The  amount  of  the  share  capital  depends  primarily,  inter  alia, 
upon  the  original  capital  cost,  otherwise  the  bill  of  the  financial 
company,  and  the  denomination  of  the  shares  upon  varying  circum- 
stances. The  denomination,  however,  should  not  exceed  £1,  and 
prior  charges — such  as  the  result  of  debentures  and  preferential 
shares — should  be  avoided  whenever  possible.  A preference  share 
is  like  a perpetual  lean  without  security,  and  a 4 or  5 per  cent, 
return  on  a tramway  ordinary  is  not  for  the  class  of  share  and 
nature  of  the  undertaking  by  any  means  a tempting  inducement  to 
the  investor. 

The  subsidiary  is  formed,  therefore,  primarily  for  the  purpose  of 
contributing  its  quota  to  the  dividends  of  the  financial  company. 
The  purchase  price  may  be  payable  as  to  so  much  in  cash  and  so 
much  in  shares,  whilst  a substantial  sum  may  be  left  upon  loan  at 
interest  with  an  option  to  convert  into  debentures  or  shares,  and  so 
on.  The  determination  of  the  mode  of  payment  depends,  however, 
upon  a variety  of  circumstances,  including  the  existing  or  pro- 
spective profit-earning  capacity  of  the' company,  probable  succcess 
or  otherwise  of  public  issue,  and  other  factors  of  the  particular 
situation. 

In  due  time  other  companies  are  promoted,  and,  of  course,  they 
are  all  for  the  benefit  of  the  electrical  industry,  wbiht,  as  already 
pointed  out,  they  are  for  the  most  part  created  for  the  purpose  of 
founding  primarily1  the  revenue  required  by  the  finance  company 
for  the  carrying  on  of  its  undertaking  and  the  payment  of  interest 
and  dividends  on  its  debentures  and  shares. 

The  ordinary  shares,  at  any  rate  of  tramway  companies  con- 
trolled by  a trust,  are  better  avoided  by  the  investor.  The  large 
blocks  of  subsidiary  shares  owned  by  a tramway  finance  company 
are  to  a large  extent  unsaleable,  which  is  due  to  low  yields,  control 
by  a trust  which  the  public  do  not  bke,  while  many  of  them  may 
not  be  quoted  on  the  8tock  Exchant  e,  and  there  is  not  a free 
market  and  coneequently  little  or  no  speculation. 

In  course  of  time  a tramway  finance  company  is  condescending 
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enough  to  be  willing  to  dispose  of  many  of  its  acquired  and  low 
yield  shares,  the  idea  being  to  get  rid  of  them  and  only  retain  a 
sufficient  monetary  interest  in  the  subsidiary  to  ensure  the  main- 
tenance of  paramount  control.  The  Tramway  Finance  Co.  only 
sells  its  “ refuse,”  so  to  speak,  and  frequently  cloaks  its  identity 
in  the  offer  for  sale  of  large  blocks.  It,  of  course,  only  parts  with 
its  better  paper  in  times  of  financial  stress.  Other  finance  com- 
panies have  predilections  for  high  interest  bearing  securities,  the 
presumption  being  that  the  larger  income  enables  an  insurance  fund 
to  be  created  against  potential  loss  of  capital  ; but  there  are  few 
high  dividend  or  high  interest-bearing  securities  in  the  tramway 
world.  Sometimes  the  ordinaries  are  divided  into  preferred  and 
deferred.  Tramway  deferreds  are  not  infrequently  the  result  of 
sops— like  an  article  thrown  in  with  a parcel  of  weak  tea ; a device 
to  assist  in  the  acquisition  of  a controlling  interest. 

When  a tramway  finance  company  is  promoting  and  constructing, 
it,  of  course,  requires  capital,  and  profits,  paper  or  otherwise,  so 
that  it  may  pay  as  high  a dividend  as  possible,  in  order  to  attract 
or  command  capital  issue  premiums.  A 9 or  10  per  cent,  can  only 
be  accomplished  with  the  aid  of  precarious  promotion  profits,  and 
when  the  time  comes  that  they  are  not  available  or  unrealisable, 
we  experience  the  passing  of  dividends  and  huge  depreciation  in 
capital  values. 

Care  should  be  taken  to  see  that  preference  dividends  are  not 
paid  what  is  commonly  called  “ free  of  income-tax,”  it  being  ultra 
vires,,  except  where  authorised  by  the  articles. 

It  is  not  unusual  to  take  credit  in  the  profit  and  loss  account  for 
unrealised  paper  profits,  which  means  a drain  upon  working  capital, 
and  involves  the  risk  of  paying  or  distributing  that  which  may 
never  be  partially  or  wholly  received  in  cash,  and  which  may 
eventuate  in  a loss  which  would  have  to  come  into  profit  and  loss 
in  future  years.  Credit  for  such  paper  profits  should  be  noted  on 
the  accounts,  or  find  expression  in  the  auditors’  certificate. 

It  will  be  remembered  that  in  the  case  of  the  London  Globe 
Finance  Corporation,  Ltd.,  which,  by  the  way,  was  not  a tramway 
finance  company,  the  inflation  of  profits  was  effected  by  taking 
credit  at  par  for  shares  received  for  properties  transferred  or  sold 
when  the  cost  of  the  property  disposed  of  was  considerably  less, 
which  may  be  exemplified  in  the  following  manner:— The 
X Finance  Co.  has  a property  upon  which  it  has  incurred  an 
expenditure  of,  say,  £10,000,  and  sells  it  to  a subsidiary  Y for 
£60,000,  payable  as  to  £5,000  in  cash,  and  £55,000  in  £1  fully-paid 
shares. 

The  proper  way  of  stating  the  account  is  as  follows:  — 

Pboperty  Account. 

Sundries  ...  £10,000  Cash  £5,000 

65,000  Bhares  of  £1  each  in  Y.,  . 

Ltd.  (fully  paid)  5,000 


£10.000  £10,000 

55,000  shares  of  £1  each  (fully  paid)  in  Y.,  Ltd. 

Property  account  £5,000 

Here  the  shares  stand  in  the  books  at  cost ; but  if  they  are  brought 
in  at  par  there  will  bs  a paper  profit  of  £50,000.  Of  course  there  is 
no  realised  profit,  and  until  the  shares  are  Bold  there  has  occurred 
only  an  exchange  of  assets.  When  any  of  the  shares  are  sold  at  a 
price  in  excess  of  £5,000 the  excess  is  a cash  profit  and  one  to  be 
taken  to  the  credit  of  profit  and  loss  account. 

Of  no  little  importance  is  the  duty  of  agreeing  the  debit  and 
credit  balances  of  the  accounts  of  the  subsidiary  companies  in  the 
books  of  the  finance  company  with  the  credit  and  debit  balances 
of  the  finance  company  in  the  books  of  the  subsidiary  companies. 

The  principal  asset  in  the  balance-sheet  of  a tramway  finance 
company  is  that  of  investments,  and  some  of  the  points  to  which 
the  auditor  must  give  due  prominence  after  the  performance  of  the 
usual  verification  are  : — 

1.  Basis  of  valuation. 

2.  Value  and  nominal  amount,  together  with  book  values  of 
securities  at  middle  market  prices — those  quoted  on  the  London 
and  Provincial  Stock  Exchanges. 

3.  Expression  of  opinion,  if  aDy,  as  to  market  value  of  remaining 
securities,  together  with  nominal  amount. 

4.  Yield  of  nominal  amount  of  securities  and  book  values. 

5.  Nominal  amount  and  book  values  of  securities  upon  which 
there  may  be  no  return. 

C.  Uncalled  liabilities. 

Interesting  problems  will  arise  when  the  local  authorities  exer- 
cise their  power  of  purchase,  or  when  it  is  agreed  for  the  Tramway 
Co.  to  sel  1 its  undertaking  to  the  municipality. 

There  are  many  other  important  matters  in  the  audit  of  the 
accounts  of  tramway  and  tramway  finance  companies,  which  have 
not  been  overlooked,  but  which  have  been  passed  over  for  the 
present  owing  to  considerations  of  space. 


Condensing:  Plant  Contracts.  — The  MutBLEEfl 

Watson  Co.,  Ltd.,  have  recently  secured  the  following  contracts : — 
Low  level  counter- current  jet  condensing  plants  perD.  Selby  Bigge 
and  Co.,  consulting  engineers,  for  Niddrie  & Benhar  Coal  Co., 
Ltd.;  Fife  Coal  Co,  Ltd.,  Mary  pit ; Fife  Coal  Co.,  Ltd.,  King- 
lassie  pit. ; also  surface  condensing  plant,  for  Aktiebolaget  de  Lavals 
Angturbin,  Stockholm  ; barometric  condensing  plant.,  for  Okuraand 
Co.,  for  Formosa,  third  repeat ; and  two  sets  of  large  three-throw 
air  pumps  for  Henry  Tate  & 8ons,  Ltd.,  Silvertown,  E. 


THE  USE  OF  ELECTRICITY  IN 
AGRICULTURE.  , 


In  the  year  1903  a number  of  German  agriculturists  formed  a 
syndicate  to  establish  electric  power  stations.  In  order  to  produce 
electrical  energy  at  the  lowest  possible  price,  they  endeavoured 
to  utilise  the  water-powers  in  their  immediate  neighbourhood. 
Three  large  stations  have  been  erected  by  the  Allgemeine  Elek- 
tricitiits-Gesellschaft : the  Vangerow-Lottin  and  Bartin-Besswitz  in 
Pomerania,  and  the  Birnbaum-Meseritz  Schwerin  in  the  Province 
of  Posen. 

The  Vangerow-Lottin  station  has  a water-power  plant  of 
300  h.p  , and  steam  plant  of  about  180  h.f.  as  a reserve.  This 
station  supplies  61  agricultural  undertakings  and  five  townships, 
together  with  41,200  acres  of  arable  land.  The  network  of  con- 
necting wires  is  137  kilometres  in  length,  supplying  an  area  of 
270  sq.  kilometres.  There  are  102  consumers,  with  150  motors, 
equal  to  1,115  h.p.,  and  about  5,000  incandescent  lamps.  During 
last  year  about  440,000  units  were  supplied  at  an  average  price  for 
energy  of  12  pfg.  (l£d  ) for  power,  and  27  pfg.  (about  3Jd-)  for 
light  per  unit. 

The  second  station,  Bartin-Besswifz,  which  commenced  opera- 
tions last  year,  started  with  a transmission  line  of  180  kilometres, 
but  40  kilometres  have  been  added,  and  this  station  now  supplies 

170,000  acres,  of  which  80,000  are  ploughed  land.  There  are  180 
motors  and  about  5,000  incandescent  lamps,  representing  together 
approximately  1,300  kw.  The  price  of  energy  for  lighting  is 
2j  pfg.;  for  power  there  is  a sliding  scale  of  11  to  15  pfg.  Each 
member  of  the  syndicate  has  to  guarantee  a minimum  consumption 
of  5 kw. -hours  per  acre  of  arable  land.  An  estate  of  2,000  acres  of 
ploughed  land  must,  accordingly,  consume  10,000  Kw.-hours  per 
annum. 

The  Birnbaum-Meseritz-Schwerin  station  has  a’so  begun  opera- 
tions, and  already  supplies  10  estates  and  14  villages.  After  the 
completion  of  the  works  there  will  b 3 about  162,000  acres  of  arable 
land  and  five  townships,  the  leDgth  of  cable  being  316  km.  Judging 
by  the  short  time  that  the  present  stations  have  been  erected,  it 
will  not  be  long  before  the  country  will  be  overspread  with  wires 
emanating  from  the  same  source  of  power.  Three-phase  overhead 
wires  conduct  the  power  for  miles  through  field  and  forest,  over 
meadows  and  rivers,  to  the  consumers.  Guard  nets  protect  men 
aid  animals  from  broken  wires;  lightning  conductors  are  also  pro- 
vided to  protect  the  network  from  damage  caused  by  atmo- 
spheric disturbances.  Transformers  convert  the  high-voltage  cur- 
rent to  a lower  pressure  such  as  is  required  for  use  on  estates  and 
in  villages. 

The  transformers  are  generally  housed  in  a Bmall  building ; for 
field  work,  however,  where  the  power  is  required  in  various  places, 
portable  transformers  are  used.  By  means  of  a flexible  connec- 
tion the  primary  of  the  transformer  can  be  joined  to  the  overhead 
wires  at  any  desired  point,  whilst  the  secondary  is  connected 
to  the  motor.  Thus  the  agriculturist  is  in  a position  to  make  use  of 
the  power  in  any  portion  of  his  land. 

There  is  a great  future  in  Germany  for  the  use  of  electricity  in 
agriculture  on  large  estates.  The  question  of  the  transport  of  goods 
on  the  property  itself,  as  well  as  communication  with  the  nearest 
railway  station,  is  also  naturally  of  great  importance.  In  con- 
sequence of  the  possibility  of  obtaining  cheap  electric  current  from 
these  central  stations,  the  use  of  the  electric  locomotive  becomes 
practicable. 

A notable  contract  of  this  kind  was  carried  out  in  the  year  1905 
by  the  A.E.G.  on  the  Barfeld  Estate,  in  Neumark.  The  estate  had 
already  for  10  years  a branch  line  to  the  Ringenwald  State  Railway 
station,  with  a gauge  of  600  mm.,  working  on  the  SpaldiDg  system, 
with  rails  weighing  65  kg.  per  metre.  The  introduction  of  elec- 
tricity required  no  alteration  in  the  gauge  ; the  only  thing  that 
had  to  be  taken  into  account  was  the  construction  of  the  loco- 
motives. The  work  is  effected  by  means  of  two  electric  loco- 
motives each  of  about  58  h.p.,  running  at  a speed  of  25  km.  per 
hour.  The  weight  of  the  engine  amounts  to  about  0,000  kg.  In 
consequence  of  the  distribution  of  this  weight  over  eight  wheels 
the  wheel  pressure  does  not  exceed  that  of  the  existing  cars.  The 
locomotives  can  easily  draw  weights  of  about  50  tons  on  inclines  of 
1 : 40.  For  the  last  three  and  a half  years  this  work  has  been  carried 
on,  with  the  b8st  results.  Formerly  it  required  60  horses  to 
do  the  work  which  is  now  done  by  these  two  locomotives.  The 
tra^k  was  originally  designed  for  an  annual  traffic  of  160,000  cwt. ; 
after  three  years’  working  it  was  carrying  450,000  cwt.  per  annum. 

It  is  hoped  that  the  use  of  electric  field  railways  will  be  more 
widely  extended,  and  that  agriculturists  will  not  be  afraid  of 
spending  their  capital  on  the  work,  which  will  amply  repay  them. 

Another  interesting  contract  carried  out  by  the  A.E.G.  is  the 
drainage  of  the  newly  reclaimed  delta  of  the  Memel  over  an  extent 
of  about  70,000  acre?,  which  was  undertaken  in  1896.  Six  “ scoop 
wheels  ” of  8 m.  diameter  are  driven  by  electric  motors,  which  are 
switched  on  or  off  from  a central  station,  requiring  no  attention. 

A similar  plant  of  ten  electrically-driven  centrifugal  pumps  was 
installed  in  the  year  1899  at  the  mouth  of  the  Maas,  in  Holland. 
The  motors  are  automatically  controlled  by  floats.  As  soon  as  the 
surface  of  the  water  reaches  a certain  level,  the  motors  are  dis- 
connected and  the  pumping  is  stopped. 

The  foregoing  notes  are  derived  from  a lecture  delivered  by 
Chief  Engineer  Lewin  to  the  A.E  G.  staff,  of  which  an  abstract 
appeared  in  the  A.E.G.  Zcitung  recently. 


Vol.  65.  No.  1,662,  Ootobeb  1,  1909.]  THE  ELECTRICAL  REVIEW. 


667 


MUNICIPAL  tramways  association. 


'he  eighth  annual  conference  of  the  above  Association  held 
,st  week  in  London  was  in  every  way  a success.  It  was 
'tended  by  representatives  of  practically  every  municipal 
•amwav  undertaking  in  the  country,  the  Council  Chamber 
c the  County  Hall  being  well  filled  both  on  Wednesday  and 
'hurt day.  Reference  was  ujade  in  our  last  issue  to  the 
iterating  address  in  which  Sir  Melvill  Beachcroft,  the 
hairman^of  the  London  County  Council,  welcomed  the 
elegates,  and  also  to  the  address  which  Mr.  A.  L.  C.  Fell, 
ae  chief  officer  of  tramways  to  the  London  County  Council, 
elivered,  as  President  of  the  Association.  Following  these, 
paper  was  read  by  Dr.  A.  W.  Chapman,  the  vice-chairman 
f the  Manchester  Corporation  Tramways  Committee,  on 
The  Medical  Examination  of  Tramway  Employes.”  As  the 
aper  is  referred  to  on  another  page,  it  is  sufficient  to  say 
hat  the  writer  urged  the  necessity  of  a thorough  indepen- 
ent  medical  examination  of  each  employe,  both  on  engage- 
ment and  at  stated  intervals  thereafter.  This  was  demand'  d, 
i the  writer’s  opinion,  on  the  grounds  of  public  safety,  and 
f the  protection  of  the  undertaking  from  excessive  claims 
cder  the  Workmen’s  Compensation  Act. 

After  luncheon,  at  the  Trocadero  Restaurant,  at  the 
ivitation  of  the  Chairman  of  the  London  County  Council, 
he  conference  proceeded  to  discuss  Dr.  Chapman  s paper, 
’he  first  speaker  was  Mr.  Nance,  of  Belfast,  who  stated  that 
e looked  at  the  matter  from  a utilitarian  point  of  view, 
’he  special  inspection  advocated  in  the  paper  wouM  cost  a 
ood  deal  of  money,  and  he  doubted  if  there  would  be  a 
orresponding  return.  The  principal  health  requirements 
,-ere  perfect  eyesight  and  good  hearing,  and  these  could  be 
ested  by  a member  of  the  tramway  staff  as  well  as  a doctor. 

Ie  engaged  all  men  on  three  months’  trial,  and  thought 
hat  a°reference  to  the  daily  reports  before  making  the 
ppointment  permanent  amply  guarded  the  undertaking 
gainst  other  risks. 

Dr. Collie, the  medical  officer  forthe  London  County  Council 
’ram ways,  then  gave  some  valuable  and  interesting  figures. 
Minting  out  that  the  public  safety  depended  upon  the  health  of 
ramway  conductors  and  motormen,  he  said  that  out  of  100 
aen  examined  he  had  found  13  wholly  unfit  for  employ- 
oent  as  drivers,  six  being  entirely  and  seven  partially 
clour  blind.  At  another  time,  out  of  2,733  men  examined, 

!5  proved  to  be  colour  blind,  while  2,486  were  thoroughly 
atisfactory,  the  remaining  182  failing  for  other  reasons.  He 
hen  described  the  manner  in  which  the  tests  were  made, 
emarkirg  that  railway  companies  not  only  demand  perfect 
'ision,  but  insist  on.  a driver  being  re-examined  at  all  stages 
if  promotion.  As  to  the  importance  of  a thorough  examina- 
,ion  of  all  applicants  for  employment,  he  stated  that  out  of 
1,681  men  examined  as  they  would  be  for  insurance  pur- 
roses,  1,502  passed,  10  were  deferred  for  re-examination,  and 
>f  the  otherp,  10  were  rejected  for  heart  disease,  16  for  vari- 
rose  veins,  91  for  defective  vision,  13  for  kidney  disease, 
ind  the  other  39  for  oiher  causes.  He  then  instanced  the 
practice  of  the  London  County  Council  and  the  steps  he  had 
bund  it  necessary  to  take  to  prevent  malingering,  concluding 
5y  stating  that  when  dealing  with  thousands  of  men,  inde- 
sendent  medical  inspection  does  pay,  and  the  doctor’s  fees 
ire  fully  justified. 

Mr.  Smitlson,  the  chaiiman  of  the  Leeds  Tramway  Com- 
mittee, said  that  the  subject  hud  been  fully  considered  by 
his  committee,  who  had  decided  to  have  each  applicant  for 
Employment  examined  by  a general  practitioner  at  a cost  of 
3s.  6d.  per  case.  He  felt  that  in  future  the  public  would 
insist  upon  medical  examination  of  all  persons  placed  in 
charge  of  tramcars. 

Mr.  J.  Dairy mple,  the  general  manager  of  the  Glasgow 
tramway  system,  was  in  agreement  with  the  principle  of 
medical  examination,  but  thought  that  the  preliminary 
tests  could  be  made  by  members  of  the  tramway  staff,  only 
doubtful  cases  being  referred  to  the  medical  officer  for 
detailed  test. 

Mr. McElroy,  of  Manchester,  wondered  why  the  Board  of 
Tradp,  who  were  so  particular  in  other  respects,  were  so 
indifferent  to  the  human  factor  of  safety  on  a tramway 
system,  and  did  not  insist  on  medical  examination. 


Dr.  Chapman,  in  reply,  stated  that  the  discussion  had 
confirmed  him  in  the  view  that  not  only  should  medical 
examinations  be  mrde,  but  that  they  ehould  be  carried  out  by 
independent  specialists. 

Mr.  W.  E.  Ireland,  rolling  stoL  superintendent  of  the 
London  County  Council,  then  read  a paper  descriptive  of 
“ The  Central  Repair  Depot  of  the  London  County  Council.” 
Owing  to  the  late  tour,  discussion  on  this  paper  was  deferred 
till  Thursday  morning.  The  Association  dinner  was  held  in 
the  evening  at  the  Garden  Club,  Imperial  Internationa 
Exhibition,  Shepherd’s  Bush,  and  proved  very  enjoyable. 

On  the  reassembling  of  the  Conference  cn  Thursday 
morning,  Mr.  Yerbury,  of  Sheffield,  Mr.  fepencer,  of  Brad- 
ford, and  Mr.  Rayner,  of  Doncaster,  spoke  on  questions 
arising  out  of  Mr.  Ireland’s  paper,  but  in  view  of  the  visit  to 
the  dep  ot,  which  had  been  arranged  for  the  afternoon,  any 
detailed  discussion  wa3  by  general  consent  deferred. 

Mr.  A.  R.  Fearnley,  the  general  manager  of  the  Sheffield 
tramways,  then  read  a paper  entitled  “ Seme  Comparisons  of 
Continental  and  British  Methods  of  Operating  Tramways.’  ’ 
The  discussion  centred  on  the  question  of  type  and  size  of  car 
overloading  of  cars,  the  use  of  trailers,  provision  of  shelter 
and  bow  form  of  collector  versus  trolley. 

Mr.  F.  Ayton,  of  Ipswich,  considered  the  bow  collector 
superior  to  the  trolley  on  account  of  the  lessened  wear  of 
the  trolley  wire  at  the  ears,  and  also  in  that  no  time  need  be 
lost  in  reversing  at  terminals. 

Alderman  Smith,  the  deputy-chairman  of  the  Liverpoo 
Tramways  Committee,  said  that  they  had  tried  single-deck 
cars  cf  the  type  used  both  in  America  and  at  Hamburg,  but 
they  were  not  liked,  and  had  been  abandoned.  They  had 
not  found  any  serious  difficulty  due  to  delay  in  getting  in  and 
out  of  the  double-deck  car,  and  they  were  adopting  this  type 
wherever  possible. 

Mr.  Mozley,  the  general  manager  of  the  Burnley  tramway 
undertaking,  opposed  the  proposal  to  use  trailer  cars,  regard- 
ing it  as  retrograde  and  reminiscent  of  old  steam  practice. 
He  considered  the  suggestion  to  use  vestibule  cars  good,  and, 
in  fact,  was  adopting  it  in  combination  with  the  reversed 
staircase  in  all  new  rolling  stock  for  his  line  ; he  created 
some  amusement  by  reminding  the  Conference  that  he  had 
designed  a reversed  staircase  before  Liverpool  had  had  one 

made.  , , 

Mr.  A.  Blaylock,  the  deputy-chairman  of  the  Birkenhead 
Tramways  Committee,  said  that  the  shelters  they  had  erected 
had  cost  £60  to  £80  each,  in  place  of  the  £30  or  £40 
mentioned  by  Mr.  Fearnley. 

Mr.  Hamilton,  general  manager,  Leeds  Tramways,  pointed 
out  that  when  the  Glasgow  system  was  first  electrified  they 
tried  to  popularise  the  single-deck  car,  but  were  unsuccess- 
ful. The  people  were  used  to  doub’e-deck  cars,  which 
afforded  convenient  accommodation  for  smokers,  ai.d  as  a 
result  the  use  of  the  double-decked  car  was  row  universal  on 
the  system.  He  disagreed  with  the  view  that  vestibule  cars 
were  desirable,  and  thought  that  in  certain  circumstances  the 
rail-less  trolley  system  might  be  found  useful. 

Mr.  C.  J.  Spencer,  general  manager,  Bradford  Tramways, 
atked  if  it  was  necessary  to  confine  the  use  of  trailers  to 
routes  laid  throughout  with  double  track  ? He  was  in 
favour  of  compulsory  stopping  places,  as  their  abandonment 
would  decrease  the  average  speed  by  25  per  cent.  In  view 
of  the  low  average  fare  in  this  country,  he  did  not  think 
that  they  could  afford  such  luxuries  as  waiting  rooms,  as  these 
to  be  properly  kept,  needed  an  attendant. 

Bailie  J.  Macfarlane,  convener  eff  the  Glasgow  Tramway 
Committee,  agreed  with  Mr.  Hamilton  that  the  single- 
decked cars  at  Glasgow  had  been  consigned  to  the  scrap 
heap,  and  was  of  opinion  that  for  general  use  the  covered 
double- deck  car  was  the  best.  He  would,  however,  strictly 
forbid  overcrowding.  In  busy  centres  he  did  not  think 
shelters  were  necessary,  but  at  suburban  termini,  where  there 
were  only  three  or  four  cars  per  hour,  they  might  be 
provided,  an  attendant  being  required.  He  might  remind 
the  Conference  that  cities  did  not  exist  for  tramways,  but 
tramways  to  minister  to  the  needs  of  the  city.  He  suggested 
that  in  any  applications  which  might  be  made  to  Parliament 
for  powers  to  run  railless  trolley  lines,  local  authorities 
should  be  forbidden  to  charge  rates  on  the  poles  and  over- 
head apparatus. 

Mr.  S.  C.  T.  Neumann,  deputy- chan  man  of  the  Bradford 
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Tramway  Committee,  did  not  think  attendants  were  needed 
to  be  constantly  on  duty  in  shelters,  and  raised  the  question 
as  to  whether  overcrowding  should  be  allowed  on  tramcars. 
Pleading  for  the  comfort  of  passengers,  he  remarked  that  at 
Bradford  they  seemed  to  have  one  rule  permitting  standing  on 
single  deck,  and  another  forbidding  it  on  double-deck  cars. 

Mr.  P.  Fisher,  general  manager  at  Dundee,  showed  how 
they  had  got  over  the  difficulty  of  finding  attendants  for 
their  shelters  by  allowing  the  attendant  in  return  for  keeping 
the  room  clean  to  sell  papers,  stationery,  postcards,  &c. 

Mr.  Fearnley  then  replied  to  the  various  questions  raised, 
and  regret  having  been  expressed  that  there  was  no  time  for 
Mr.  Pilcher’s  paper  on  “ Current  Consumption,”  the  Con- 
ference adjourned  for  luncheon  at  the  Holborn  Restaurant, 
on  the  invitation  of  the  chairman  and  members  of  the  High- 
ways Committee  of  the  London  County  Council. 

A large  party  afterwards  assembled  on  the  Embankment 
opposite  the  new  building  of  the  Institution  of  Electrical 
Engineers,  and  were  conveyed  in  three  special  tramcars  of 
latest  type  to  the  Car  Repair  Depot  at  Charlton.  The  route 
taken  was  via  the  new  line  over  Blackfriars  Bridge,  Old 
Kent  Road,  New  Cross  and  Greenwich.  Arriving  at  the 
depot,  complete  arrangements  had  been  made  for  inspecting 
the  workshops  in  groups  personally  conducted  by  responsible 
officials.  Much  interest  was  felt  in  the  systematic  manner 
in  which  the  work  is  carried  out  at  the  depot,  and  the  way 
in  which  the  workshops  have  been  equipped.  The  utility  of 
the  visit  was  greatly  enhanced  by  the  detailed  description 
w hich  had  been  presented  to  the  Conference  in  Mr.  Ireland’s 
paper. 

The  party  were  then  taken  in  the  special  cars  to  the 
Greenwich  generating  station, about  a mile  distant,  when,  after 
partaking  of  tea  on  the  invitation  of  Mr.  A.  L.  C.  Fell,  the 
President  of  the  Association,  a pleasant  time  was  spent  in 
inspecting  this  well-known  power  house.  The  cars  were 
again  requisitioned  and  the  party  taken  via  New  Cross, 
Kennington  and  T\  estminster  to  the  Embankment,  where 
they  dispersed  in  anticipation  of  again  meeting  at  the  recep- 
tion given  by  the  Lord  Mayor  of  London  at  the  Mansion 
House  later  in  the  evening. 

The  business  meeting  of  the  Association  was  held  on 
Friday  morning,  after  which  an  excursion  was  made  to 
Windsor,  where,  after  an  inspection  of  the  Castle,  the  party 
were  received  in  the  Guildhall  by  the  Mayor  of  Windsor 
and  subsequently  entertained  at  tea. 

The  annual  report  of  the  Executive  Committee  for  the 
past  year  mentions  that  the  question  of  depreciation  allow- 
ances for  wear  and  tear  of  tramway  and  light-railway  under- 
takings has  been  settled  with  the  Inland  Revenue  Depart- 
ment ; the  report  of  the  Special  Committee  on  Brakes  has 
been  issued  to  members,  and  a short  supplementary  report 
has  been  drawn  up  comparing  the  conclusions  with  those  in 
the  report  of  the  Tramways  and  Light  Railways  Association. 

A special  committee  is  investigating  the  question  of  rail 
corrugation,  and  the  services  of  Mr.  C.  A.  King,  B.Sc.  have 
been  retained  to  aid  in  this  work. 

The  Committee  has  appointed  a special  committee  to 
report  on  a scheme  for  the  measurement  and  charging  for 
energy  supplied  by  combined  stations  to  tramways  depart- 
ments ; the  matter  may  be  jointly  considered  with  the 
Municipal  Electrical  Association. 


Tramway  Problems. 

tN  the  course  of  his  Presidential  address  last  week,  Mr.  A.  L C 
b ell  touched  upon  several  interesting  matters  to  which  we  could 
only  briefly  refer  in  our  leader.  Drawing  attention  to  the  unfair 
burden  of  cost  laid  upon  the  tramway  authority  fori  paving  the 
roadway,  he  pointed  out  that  the  local  rjad  authority'could  stipu- 
late what  paving  should  be  used,  and  generally  selected  wood  and 
soft  gramte  paving  which  required  constant  attention|and  renewal 
with  consequent  interference  with  all  classes  of  traffic.  Besides 
bearing  the  first  cost  and  maintenance  of  the  roadway,  the  tramway 
authority  has  to  pay  rates  based  on  the  earning  capacity  of  the  line 
while  competing  companies  have  the  free  use  of  the  roads  and  pay 
rates  only  on  their  Btables  and  dep3ts,  so  that  the  latter  are  prac- 
tically subsidised  by  the  ratepayers.  — a 

MJ.  hell  maintained  that  the  introduction  of  tramways,  contrary 
to  the  popuUr  belief,  relieved  the  congestion  of  traffic,  the  slow 
raffic  being  diverted  to  the  side  of  the  road,  w i 1 fast  traffic 
followed  the  tramway. 

I'hc  tramcar  took  up  less  space  per  passenger  seat  than  any  other 
type  of  public  street  vehicle,  and  thanks  to  the  roof  cover,  was 


enabled  to  carry  its  full  complement  of  passengers  in  all  weathe 
In  wet  weather  one  car  could  carry  as  many  passengers  under  cm ' 
as  five  motor-omnibuses,  which,  even  if  no  space  were  left  betws 
them,  would  occupy  a length  of  115  ft.,  against  33  ft.  10  in 
up  by  the  car.  > 

The  President  claimed  that  tramways  were  in  every  wav  mr 
suitable  than  railways  for  dealing  with  short-distance  traffic  a 
gave  data  for  the  larger  cities,  showing  that  out  of  near 
1,000, 000, 0C0  passengers,  over  78  per  cent,  paid  id.  or  Id.  ai 
travelled  less  than  two  miles.  Railway  companies,  therefore  shou 
confine  their  attention  to  the  long-distance  suburban  passenger  (t 
London  tubes  were  not  included  in  this  connection).  Tramw 
authorities  should  co-operate  with  the  railways,  rather  than  coi 
pete  with  them. 


Regarding  the  rail-less  trolley  system,  he  thought  it  might  1 
useful  in  certain  cases,  but  that  in  ordinary  service  the  cost  of  mai 
tenance  would  be  too  high.  It  was  not  likely  to  be  of  mm 


Tbaffic  Load  Cuava,  L.C.C.  Tbamways. 


service  for  experimenting  on  new  routes,  for  people  would  not  settl 
down  on  a new  route  unless  a tramway  were  laid,  which  wouh 
encourage  a feeling  of  permanency  and  security. 

Mr.  Fell  strongly  emphasised  the  necessity  of  standardisatior 
wherever  possible  not  only  in  the  parts  of  the  cars  and  equipments 
but  also  m the  annual  reports  and  accounts  of  tramway  under 
takings.  The  “ car-mile  ” was  a most  unsatisfactory  unit,  owing  t< 
the  wide  variations  in  conditions  of  size,  weight,  speed  and  numbe 
of  stops  of  the  cars.  The  “ seat-mile  ” shonld  be  given  in  al 
comparative  figures. 

u8e . °1  trailer  cars,  there  was  a division  of  opinion : hi 
thought  that  if  double-decked  trailers  were  used,  the  maximun 
benefit  would  be  realised,  and  he  had  made  arrangements  for  trailer1 
to  be  employed  experimentally  on  one  route  in  London. 

The  conditions  of  labour  on  tramways,  as  regarded  the  working 
hours,  depended  on  the  habits  of  the  community ; in  London, 
unfortunately,  there  was  a very  high  peak  for  a short  time  in  the 
morning,  and  again  in  the  evening  (fig.  1),  so  that  a large  number  of 
cars  had  to  be  run  at  those  times  only,  40  per  cent,  of  the  cars  being 
laid  ofi  between  10  a.m.  and  4 p.m.  (see  fig.).  In  places  where 
the  tramways  passed  through  the  centre  of  the  city,  a considerable 
mid-day  traffic  was  obtained,  and  in  the  provinces  many  people  went 
home  to  dinner,  so  that  a more  uniform  service  could  be  run.  The 
only  remedy  for  the  slackness  in  the  middle  of  the  day  appeared  to 
be  the  introduction  of  a heavy-goods  service  in  conjunction  with  the 
railway  and  dock  undertakings,  which  would  relieve  the  congested 
traffic  in  the  main  streets,  and,  in  many  cases,  remove  the  necessity 
for  street  widenings. 

Conciliation  Boards  had  been  organised  in  connection  with  the 
L.C.C.  undertaking,  with  the  approval  of  the  great  majority  of  the 
men.  Four  Sectional  Boards  had  been  elected,  respectively  con- 
nected with  the  traffic,  rolling  stock,  electrical  and  permanent  way 
departments,  and  the  machinery  for  dealing  with  difficulties  would 
soon  be  in  working  order.  Matters  of  discipline,  however,  should 
not.  be  dealt  with  through  this  channel  ; the  manager  shonld  he 
given  full  authority  to  deal  with  such  questions — it  was  a fatal 
thing  if  any  emploj6  were  allowed  to  approach  a Committee  with- 
out his  knowledge. 

In  1902  he  had  stroDgly  advocated  the  adoption  of  steel  wheels, 
on  the  ground  of  his  experience  in  Sheffield,  but  at  the  time  his 
remarks  were  subjected  to  many  adverse  criticisms;  now,  with  a 
few7  exceptions,  steel  wheels  had  been  adopted  throughout  the 
country.  According  to  replies  from  53  municipal  tramways,  out  of 
35,600  wheels  in  use  only  2,536  (7  per  cent.)  were  of  chilled  iron. 
The  life  of  modern  steel  tires  exceeded  the  most  sanguine  expect- 
ations of  seven  years  ago. 

The  President  condemned  the  adoption  of  halfpenny  fares  on  the 
smaller  tramway  systems,  though  he  thought  they  were  justifiable 
on  the  large  city  systems ; yet  he  questioned  whether  these 
extremely  low  charges  were  compatible  with  the  proper  discharge 
of  their  financial  obligations,  the  due  conduct  of  the  services,  and 
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e adequate  maintenance  of  track  and  equipment,  and  he  deple- 
ted the  hasty  adoption  of  the  halfpenny  as  a standard  fare.  It 
is  a valuable  asset  on  large  systems  if  short  stages  were  adopted, 
t there  was  a tendency  to  lengthen  th  ee  stages  until  they 
«ame  unprofitable ; tramways  should  not  only  serve  the  public 
oil  but  also  pay  their  way.  , , , ,, 

British  tramway  installations,  he  said,  were  now  looked  upon  all 
•er  the  world  as  examples  of  solid  permanent  work.  Twenty 
i«rs  hence  tramways  would  predominate,  motor-omnibuses  would 
, curiosities,  and  railways  would  deal  only  in  long-distance 
affic,  leaving  all  internal  pick-up  traffic  to  the  tramways,  which 
oild  act  as  feeders  to  the  railways. 


The  Medical  Examination  of  Tramway  Ernpl.  yes. 

paper  with  this  title  was  read  by  Councillor  A.  W.  Chapman. 

; B C.M.,  J.P.,  Deputy-Chairman,  Manchester  Corporation  Tram- 
ays*  Committee,  and  in  every  respect  it  tallies  with  the  views 
hich  we  have  expounded  from  time  to  time. 

The  value  of  this  paper  cannot  be  lightly  estimated,  and  its 
nportance  arises  from  several  causes.  First,  the  paper  is  the 
orkofan  eminent  physician;  secondly,  the  contents  of  the  paper 
^present  the  views  of  one  of  the  chief  Corporations  in  the  country  ; 
id  lastly,  the  author  declares  openly  that  the  necessity  for  strict 
edical  examination  has  become  urgent  since  the  Compensation 
cts  have  piled  legal  responsibilities  and  heavy  monetary  burdens 
a employers,  threatening,  for  the  same  reason,  to  become  still  more 
roaring. 

The  last  two  factors  in  this  estimate  of  the  importance  of  the 
aper  are  the  most  interesting,  for  they  indicate  a reactionary 
>ndency.  For  a decade  or  more  our  municipal  bodies  have  been 
iucating  themselves  in  a school  of  progressive  socialism,  with  the 
atural  result  that  their  actions  and  policies  have  been  greatly 
liuenced  by  their  ever-growing  staffs.  We  are  not  now  con- 
>med  with  the  whole  range  of  consequences,  but  merely  with  the 
ae  deplorable  fact  that  the  fear  of  the  wrath  to  come  from  their 
wn  employes  has  prevented  a municipal  body  many  a time  from 
^pressing  opinions  or  proposing  reforms  or  new  projects,  which 
ore  any  semblance  of  interference  with  the  privileges  of  the  new 

Nothing  but  this  has  stood  in  the  way  of  compulsory  medical 
samination  of  all  those  employes  of  a tramway  committee  who 
l some  measure  have  the  safety  of  the  public  in  their  hands. 
Something  has  been  done  to  remedy  this  degrading  state  of 
fburs  in  very  recent  times,  for  Dr.  Chapman  refers  to  21  under- 
ikings  which  have  all  car-crews  medically  examined  before  enter- 
ag  the  service,  but  there  has  been  nothing  like  a general  adoption 
f this  precaution. 

Bat  this  paper  sounds  a call  to  which  no  one  can  be  deaf.  It 
rill  help  to  rend  the  veil  which  is  drawn  across  the  shrine  of 
ibour,  and  by  itB  aid  the  blindest  will  see  that  the  combination  of 
rorkmen’s  compensation,  increased  pay,  shortened  hours,  holidays 
rith  pay,  and  general  pampering  and  pandering,  is  not  compatible 
rith  a prosperous  undertaking,  unless  the  efficiency  of  the  sta£  is 
ncreased  in  something  like  proportion  to  the  expenditure. 

Dr.  Chapman  holds  Btrongly  that  all  employes  should  be 
aedically  examiued  before  being  received  into  service,  and  re- 
xamined  every  five  years.  In  his  opinion,  the  examination 
hould  be  of  the  most  searching  character,  and  should  include 
special  attention  to  sight  and  hearing,  which  brings  the 
lamination  even  higher  than  that  of  a life  insurance  office. 

Dr.  Chapman  does  well  to  reproduce  the  emphatic  declarations 
,f  the  two  Brakes  Committees  on  this  point,  and  it  will  do  no 
■ann  to  refresh  our  readers’  memories  from  the  same  sources : — 

Municipal  Tramways  Association. 

“ No  man  ought  to  be  appointed  a driver  of  an  electric  tramcar 
vho  has  not  first  passed  a careful  medical  examination.  A rigid 
,nd  careful  examination  as  to  fitness  in  handling  a car  should  be 
uade  by  a responsible  officer,  after  the  man  has  been  thoroughly 
rained  in  bis  duties.  The  supervision  in  the  training  of  drivers 
hould,  where  practicable,  be  done  by  one  man,  in  order  to  secure 
iniformity.  Periodical  testing  (medical  and  practical)  of  men  is  a 
lecessity  of  safety.” 

Tramways  and  Light  Railways  Association. 

" Physical  Unfitness— The  Committee  wishes  to  lay  special 
imphasis  on  this  point.  In  their  opinion  it  is  essential  that  all 
xotormen  should  undergo  a medical  examination  and  eyesight  tests, 
md  they  would  also  recommend  periodical  re-eiamination.” 

Most  people  will  agree  with  Dr.  Chapman  that  the  Workmens 
Compensation  Act  and  the  Employers'  Liability  Acts  have  rendered 
it  necessary  for  the  better  protection  of  any  business  undertaking, 
mch  as  a tramway,  to  extend  the  medical  examination  over  the 
whole  stafi,  although,  apart  from  these  Acts,  there  would  appear  to 
oe  little  call  to  examine  any  but  drivers. 

Medical  examination  was  instituted  in  the  Manchester  tramways 
department  in  June,  1908,  and  16  per  cent,  of  those  who  applied  for 
employment  and  of  those  employes  who  were  considered  otherwise 
fit  for  promotion,  were  rejected  for  medical  reasons,  by  far  the 
greatest  number  failing  through  defective  eyesight. 

An  appendix  to  the  paper  reproduces  the  categoric  statement 
which  has  to  be  answered  by  every  candidate,  and  the  form  of 
report  sent  in  by  the  doctor  to  the  general  manager.  The  former 
has  the  advantage  of  briefness  over  many  American  declarations 
which  we  have  seen,  and  it  is  of  no  less  value  on  that  account. 

Before  the  next  Conference  meets,  there  should  be  many  more 
adherents  to  this  sound  policy  of  getting  as  good  value  as  possible 
for  the  money  paid. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


NEW  UNITED  STATES  TARIFF  ( concluded ). 


Old  Tariff. 

Porous  carbon  pots  for  electric 
batteries,  without  metallic  con- 
nections... ...  20  % ad  val. 

Glass  articles  composed  wholly  or 
in  chief  value  of  glass,  orna- 
mented or  engraved  ...  ...  60  % ai  val. 

Iron  or  steeT  wire  rods,  whether 
round,  oval,  flat  or  square,  or 
in  any  other  shape  : 

Valued  at  4 c.  or  less  per  lb.  c.  per  lb. 

Valued  over  4 c.  per  lb.  ...  | c.  per  lb. 

Notes.— (1)  All  round  iron  or 
steel  rods  smaller  than  No.  6 
wire  gauge  shall  be  classed 
and  dutiable  as  wire. 

(2)  All  iron  or  steel  wire  rods 
which  have  been  tempered  or 
treated  in  any  manner  or  partly 
manufactured  shall  pay  an 
additional  duty  of  \ c-  Per 

Iron  or  steel  wire,  round  : 

Not  smaller  than  No.  13  wire 

gauge  ...  ...  •••  •••  14  c-  Per  Ik 

Smaller  than  No.  13  and  not 

smaller  than  No.  16  wire  gauge  li  c.  per  lb 

Smaller  than  No.  16  wire  gauge  2 c.  per  lb. 

* Note.— All  the  foregoing  shall 

pay  duty  at  not  less  than  35  % 

ad  valorem. 

* The  Note  in  the  former  tariff  read  as 

follows  “ All  the  foregoing  valued 
at  more  than  4 c.  per  lb.  shall  pay 
40  per  cent,  ad  valorem.” 

All  wire  composed  of  iron,  steel,  or 
other  metal  except  gold  or 
silver,  covered  with  cotton, 
silk  or  other  material,  and  all 
flat  wires,  and  steel  in  strips, 
not  thicker  than  No.  15  wire 
gauge  aud  not  exceeding  5 in. 
in  width,  whether  in  loDg  or 
short  lengths,  in  coils  or  other- 
wise, and  whether  rolled  or 
drawn  through  dies  or  rolls,  or 
otherwise  produced,  and  all 
other  wire  not  specially  pro- 
vided for  in  this  section  shall 
pay  a duty  of  not  leBS  than  ...  (See  below.)  3o  /o  ad  val. 

Iron  ot  steel'  or  other  wire  not 
specially  provided  for,  and 
sheet-steel  in  strips,  xf(hj  in. 
thick  or  thinner ; any  of  the 
foregoing,  whether  uncovered 
or  covered  with  cotton,  silk, ' 
metal  or  other  material,  valued 
at  more  than  4 c.  per  lb.  ...  45  % ad  val. 

Iron  or  steel  wire  coated  by  dip- 
ping, galvanising  or  similar 
process,  with  zinc,  tin  or  any 
other  metal,  in  addition  to  the 
rate  imposed  on  the  wire  from 

which  it  is  made  ...  ...  XV  c.  PeI  lb.  c.  per  lb. 

Articles  manufactured  wholly  or 
in  chief  value  of  any  wire  or 
wires  provided  for  in  this 
paragraph,  in  addition  to  the 
maximum  rate  of  duty  imposed 
in  this  section  upon  any  wire 
used  in  the  manufacture  of 

such  articles  14  c.  per  lb.  1 c.  per  lb. 

Note. — No  article  made  from  or 
composed  of  wire  shall  pay  a 
less  rate  of  duty  than  40  per 
cent,  ad  valorem  * 

■ This  provision  did  not  appear  in  the 
former  TarifT, 

Telegraph,  telephone  and  other 
wires  and  cables  composed  of 
metal  and  rubber,  or  of  metal, 

rubber  and  other  materials  ...  (Not  40  /0  ad  val, 
• - specified.) 


New  Tariff. 

20  % ad  val. 
GO  % ad  val. 

A c.  per  lb. 
c.  per  lb. 


| c.  per  lb. 

1 c.  per  lb. 

14  c.  per  lb. 
If  c.  per  lb. 
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Old  Tariff.  New  Ta  iff. 

Axles  or  parts  thereof,  axle  bars, 
axle  blanks  or  forgings  for 
axles,  whether  of  iron  or  steel, 
without  reference  to  the  stage 
or  state  of  manufacture,  not 
other  /vise  provided  for  in  this 
section,  valued  at  not  mure 

6 c.  per  lb.  ...  1 c.  per  lb.  f •.  per  lb. 

Note. — When  iron  or  steel  axles 
are  imported  fitted  in  wheels, 
or  parts  of  wheels,  of  iron  or 
steel,  the/  shall  be  dutiable 
at  the  Bame  rate  as  the  wheels 
in  which  they  are  fitted. 

Oast-iron  pipe  of  every  description  c,  per  lb.  £ per  lb. 

Lap-weldel,  butt- welded,  seamed 
or  j inted  iron  or  steel  tubes, 
pipes,  flues  or  stays,  not  thinner 
than  No.  16  wire  gauge  : 

If  not  less  than  f in.  in  diameter  ~J  . Tic.  per  lb. 

If  less  than  § m.  and  not  less  I ,,  J 

than  l in.  in  diameter  ...  f c'  Per  ' | 1J  c.  per  lb. 

If  less  than  J In.  in  diameter  ...  J 2 c.  per  lb. 

Note. — No  tubes,  pipes,  flues  or 
stays  made  of  charcoal  iron 
shall  pay  a less  rate  of  duly 
than  1J  n.  per  lb  f 

t This  note  did  not  appear  in  the  former 
Tariff. 

Flexible  metal-tubing  or  hose,  not 
specially  provided  for  in  this 
section,  whether  covered  with 
wire  or  other  material,  or 
otherwise,  including  any  ap- 
pliances or  attachments  affixed 

thereto (Not  specified.)  30  % ad  val. 

All  other  iron  or  steel  tubes, 
finished,  not  specially  pro 

vided  for  in  this  section  ...  35  % ad  val.  30  % ad  val. 

Wheels  for  railway  purposes,  or 
parts  thereof,  made  of  iron  or 
steel,  and  steel-tired  wheels 
for  railway  purposes,  whether 
wholly  or  partly  finished;  and 
iron  or  Bteel  locomotive,  car, 
or  other  railway  tires  or  parts 
thereof,  wholly  or  partly 

manufactured c.  per  lb.  1\  c.  per  lb. 

Ingots,  cogged  ingots,  blooms,  or 
blanks  fox  the  same,  without 
regard  to  the  degree  of  manu- 
facture   ;.  per  lb.  1 c.  per  lb. 

Note. — When  wheels  for  railway 
purposes,  or  parts  thereof,  of 
iron  or  steel,  are  imported 
with  iron  or  steel  axles  fitted 
in  them,  the  wheels  and  axles 
together  shall  be  dutiable  at 
the  same  rate  as  is  provided 
for  the  wheels  when  imported 
separately. 

Manufactures  of  metal  not 
separately  mentioned  in  the 

tariff  including  machinery,  &c.  45  % ad  val.  45  % ad  val. 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

ompiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


20,857.  11  Improvements  in  or  oonnec  ed  with  the  trolleys  of  oveihead  eleotric 
traction  systems."  G.  Hill  and  F,  Hill.  September  18tb. 

20,807.  “ Improvements  in  motor-generators,  boosters,  balancers,  auto- 
transformers,  and  gener»tOis  for  direct  currents."  A.  M.  Taylor.  September 
13th. 

20,869.  “ Apparatus  that  will  automatically  regulate  and  keep  a constant  and 
even  voltage  on  any  numi.er  of  eleotrioal  machines  running  in  parallel  and 
supplying  current  to  an  electric  circuit  and  prevent  current  pausing  between 
the  machines  other  than  that  supplied  to  the  circuit."  W.  J,  Walters,  Seji- 
tember  13th. 

20,882.  " Improvements  in  portable  electric  lampholders."  H.  B.  Jenkins, 
September  18th.  (Complete.) 

20,899.  “ Improvements  in  and  relating  to  the  excitation  of  commutator 
generators.”  Aot.Ges.  Biiown,  Bovsri  et  Cie.  (Date  applied  for  under  8eo.  91 
of  the  Act,  November  9th,  1908,  being  date  of  application  in  Germany.)  Sep- 
tember 18th.  (Complete.) 

20,908.  " Method  of  and  means  or  apparatus  for  automatics  ly  controlling 
two  or  in  ire  eleotrio  circuits."  G.  C.  Fiucker.  September  18th. 

20,990.  11  Improved  electro-magnctio  buzzer  operated  by  means  of  alternat- 
ing current."  L.  P.  Hutt.  September  14th. 

21,002.  “ Improvements  relating  to  telephonic  appaiatus."  E.  A.  Graham, 
September  14th.  (Complete.) 

21.008.  “ Improvements  in  arc  lamps."  L.  L.  D.  Cum.  September  14th, 

21,021.  "Improvements  ia  the  installation  of  electrical  conductors."  J,  S. 
HiohiielD.  September  14th. 

21,012.  " New  or  Improved  controlling  device  for  lovers. bio  direjt-curient 
electric  motors."  A.  J.  Hi'rst.  September  14th. 

21,066.  " Electric  alarm  thermometer."  R.  SrsRK  her  and  G,  Tiniiale. 

Beptembe.  15th. 

21,070.  " Improv • d magnetometer."  J.  C.  Baoot.  September  15th. 


21,090  “ Improvements  in  and  relating  to  eleotric  signalling  apparatus  fm 

railways  and  the  like.”  J.  Goluschmilt.  September  15th. 

21,093.  "Improvements  in  eleotrio  incandesc unco  lamp  fit.ings ’’  J w 
Cunnington.  September  15th.  (Complete.) 

21,101.  "Improvements  in  and  relating  to  signal  systems.”  British  Thomson 
Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.)  September  15th, 

21,109.  “ Improvements  in  means  for  seouring  elec.ric  incandescent  lames ' 
C.  Damey.  September  15ta.  (Complete.) 

21,113.  “Improvements  in  electrical  regenerative  oontrol  apparatus  and1 
systems.”  Crompton  & Co.,  Ltd.,  J,  C.  Macfarlane  and  H.  Burge  (Datt 
applied  f jr  under  Rule  13,  Maroh  3rd,  1909.  An  inven.i  jn  comprised  in  Anulion. 
tion  No.  5,168,  March  3rd,  1909.)  September  15th.  (Complete.) 

21,156  “ Improved  electrical  advertising  arrangement.”  E,  Brown.  Sen 

tember  16th. 

21,157.  “ Improvements  in  motor-generators,  boosters,  balancers,  and  auto 
transformers  for  direct  or  alternating  current  circuits.”  A.  M.  Taylor 
September  lGtn. 

21,161.  " Improved  burglar  alarm."  A.  W.  Windsor.  September  16th. 

21.179.  “ Improvements  in  and  relating  to  homopolar  generators  and  motors 
anl  other  electrical  machines  having  a large  number  of  collector  wings1' 
R.  H.  Barbour.  September  16th. 

21.180.  “ Improvements  in  and  relating  to  flexible  electrical  brushes  or  col 
lectors.”  R.  H.  Barbour.  September  16th. 

21,190?  “ Improvements  in  eleotrio  telegraphs,  particularly  applicable  to 
transmitting  signals  on  board  ships.”  W.  P.  Grafton.  September  16th. 

21,219.  "Improvements  in  or  relating  to  systems  for  the  distributi in  of 
electric  energy.”  W.  P.  Anderson,  8,  A.  Russell  and  W.  E.  Gray.  Septem- 
ber 16th.  (Complete.) 

21,222,  “ Improvements  in  the  manufacture  of  iron  poles  for  telegraphs,  tele 
phones,  and  the  like.”  J.  H.  Skinner,  September  16th.  (Complete.) 

21,233.  “Improvements  in  the  methods  of  charging  and  discharging 
secondary  batteries  or  electric  accumulatjrs.”  A.  M.  Taylor.  September  11th 

21,249.  “ Improvements  in  alternating-current  motor-controllers.”  G.  A.  E 
Kohler.  September  17th.  (Complete.) 

21,261.  “ Improvements  in  drums  or  ree's  for  coiling  or  transporting  electric 
cables,  wire,  ropes,  and  the  like.”  September  17th. 

21,283.  “ Improvements  in  metal-filament  incandescent  electric  lampis.”  H 
Zschocke.  September  17th.  (Complete.) 

21,303,  Improvements  in  and  relating  to  selective  switch  systenu  applicabli 
to  electric  traction  systems  and  for  other  purposes.”  British  Thomson 
Houston  Co,,  Ltd.  (General  Eleotric  Co.,  United  States.)  September  17th, 

21,340.  “ Improved  looking  device  for  electrjc  incandescent  lamps."  J.  H 
Halliwell.  September  18th. 

21,343.  “ Improvements  in  switches  for  breaking  electrical  circuits.”  W.  C, 
Kirwan  and  K.  Quaney.  September  18th. 

21,3:7.  “ Improvements  in  electric  motor-starting  and  speed-con  trollinj 
apparatus.”  A.  C.  Heap.  September  18th. 

21,374.  “Improvements  in  electrodes  for  arc  lamps.”  Gebruder  Siemens 
and  Co.  (Date  applied  for  under  Sec.  91  of  the  Aot,  October  5th,  1908,  being 
date  of  application  in  Germany.)  September  18th,  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W,  P.  Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liver 
pool  and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Method  op  and  Apparatus  for  Compounding  Alternating-Current  Genera 
tors.  J.  E.  L.  Barnes.  (M.  Breslauer.)  11,558.  May  28th. 

Electric  Cells.  J.  Spiliotopol.  18,115.  August  28th.  • 

Sparking  Plugs  for  Internal-Combustion  Engines.  H.  Ducros.  13,120, 
August  28th. 

Thermo-electric  Piles.  A.  Ritterhaussen.  18,277.  August  31st. 

Electric  Sounding  Pork  Vibrator  for  Therapeutic  and  like  Pukposes,  1 
Muller.  18,326.  September  1st. 

Electrical  Fuses.  H.  J.  Puller.  20,830.  October  3rd. 

Adjustable  Non-portable  Electrically-Driven  Machines  for  Grinding, 
Sawing,  Milling,  Boring,  Drilling  and  the  like.  G.  Robson  and  K. 
Marshall.  20,988.  October  5tli. 

Electrical  Commutators  for  Use  in  Ignition  Systems  of  Internal-Combus 
tion  Engines.  E.  G.  Cleverly  and  P.  L.  Andeison.  21,740.  October  4th. 

Electrical  Connections  with  Rods  of  Silundum  or  the  like  having 
Comparatively  Poor  Conducting  Qualities.  G.  Cooper  and  P.  Sharp, 
22,627.  October  24th. 

Method  of  and  Apparatus  for  Controlling  Electric  Cranes.  E.  M>  Holme 
23,111.  October  31th. 

Portahle  Electrically-Driven  Drilling  Machines.  Siemens  Bros.  Dynamo 
Works,  Ltd.  (Siemens  Schuckertwerke  Ges.,  26,885.  November  5th. 


1909. 

Safety  Box  for  Packing  Incandescent  Electric  Lamps.  M.  I,  Cooper,  241 
January  5th. 

- Electromagnetic  Systems  for  Controlling  Lights  on  Railway  Trains 
applicable  also  to  the  Control  of  Valves  or  Taps  for  other  Purposes 
Siemens  Bros.  Dynamo  Works,  Ltd.,  Broadhead  & Hawkins,  4,425.  Feb 
ruary  23rd. 

Accumulator  Plates.  Accumulator-Fab,  ik  Akt.-Ges.  6,248.  Ma'ch  18th 
(Date  applied  for  under  International  Convention,  December  81st,  1908.) 

Signalling  Systems  for  Railways  and  the  like.  British  Thomson-Houstoi 
Co.  (General  Electrio  Co.)  6,985.  March  23rd. 

Telemotor  Gear.  J.  MacKintosh.  7,648.  March  24th. 

Electrical  Switches.  A.  P.  Lundb.-rg,  G.  C,  Lundberg  and  P.  A.  Lundberg 
7,9J8.  April  5th.  (Application  for  Patent  of  Addition  to  No.  6,899/07.) 

Method  for  Regenerating  Blackened  Carbon-Filament  Electric  Lamps 
E.  A.  Krilger.  8,283.  April  6tli.  (Date  applied  for  under  Internationa 
Convention,  April  6tli,  1908.) 

Electrical  Switches.  A.  P.  Lundberg,  G.  C.  Lundberg  and  P.  A.  Lundberg 
8,4x9.  April  7th. 

Eleotric  Signalling  Systems  for  Railways  and  the  like.  J.  D.  Taylor. 
1,788.  January  26th.  (Date  applied  for  under  International  Convention 
January  80th,  1908.) 

Electric  Switches.  W.  H.  Flood.  8,628.  February  13tli. 

Electrical  Relay.  M.  8.  Cornier.  4,899.  February  28rd. 

Pkotectivk  Dhvioeh  for  Alternatino-Currknt  Systems.  Allgemeine  Elek 
tricitiits Ges.  4", 705.  Feliruaiy  26th.  (Date  applied  for  under  International 
Convention,  February  26th,  1908.) 

Systems  of  Eleotric  Motor  Control.  H.  E.  White.  6,567.  March  16th. 
(Date  applied  for  under  International  Convention,  May  18th,  1908.) 

Terminals  for  Switchboards.  H.  Brand.  11,267.  May  12th. 
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In  a previous  issue  of  this  journal  we  had  occasion  to 
refer  to  the  resolution  which  was  brought  before  the  Durham 
Miners’  Association  with  regard  to  the  use  of  electricity  in 
collieries.  That  resolution  called  for  the  removal  of  elec- 
trical apparatus,  and  presumably  the  complete  system  in 
each  case,  from  mines,  on  the  ground  that  it  was  considered 
a source  of  great  danger.  The  resolution  was  shelved,  upon 
the  intimation  that  the  matter  was  to  be  considered  by  a 
Select  Committee  ; it  must  be  pointed  out,  however,  that 
this  course  of  action  by  no  means  indicates  a restoration  of 
confidence  in  electricity  on  the  part  of  the  miners.  It  rather 
shows  that  they  have  confidence  in  the  power  of  the  Com- 
mittee to  sift  the  matter  to  the  bottom,  and  in  the  willing- 
ness of  the  owners  to  assist  in  this  action.  The  problem  is 
not  disposed  of,  but  only  postponed  ; if  quietness  has  super- 
vened, it  may  be  only  the  lull  before  the  storm. 

As  a matter  of  fact,  however,  the  affair  does  not  rest  here. 
The  Durham  miners’  resolution  was  valuable  in  the  same 
way  that  a straw  shows  which  way  a stream  is  running. 
Following  the  analogy,  the  volume  of  the  stream  of  opinion 
is  now  sufficiently  large  to  carry  a haystack.  On  October  5th 
the  annual  meeting  of  the  Miners’  Federation  of  Great 
Britain  was  opened  at  Newcastle-upon-Tyne,  and  at  that 
meeting  a resolution  was  to  be  presented  to  the  effect  that, 
in  view  of  the  dangers  of  electricity  in  dry  and  dusty  mines. 
Parliament  should  be  called  upon  to  enforce  the  removal  of 
electricity  from  such  mines. 

In  order  that  not  one  of  onr  readers  may  fail  to  weigh  up 
the  true  significance  of  this  development,  it  may  be  worth 
while  noting  that  the  Federation  consists  of  authorised 
delegates  from  the  whole  of  the  district  or  county  miners 
unions  included  in  this  Federation.  Practically  speaking,  a 
resolution  passed  at  this  meeting  represents  the  consensus  of 
opinion  of  the  whole  of  the  pitmen  of  the  country.  If 
such  a resolution  as  is  given  above  were  adopted,  it  would  be 
a very  grave  and  potent  factor  which,  by  arresting  the 
growth  of  electric  applications  in  one  of  their  most  promising 
fields,  would  afffect,  directly  or  indirectly,  almost  every 
member  of  the  electrical  profession. 

It  is  not  likely  that  the  resolution  has  been  passed  ; 
it  was  too  drastic  even  for  panic-stricken  men.  Even  if  it 
had  been  passed,  it  is  in  the  highest  degree  improbable 
that  Parliament  would  be  persuaded  to  give  effect  to  its 
meaning.  But  the  moral  effect  upon  the  men  themselves— 
the  men  who  must  do  so  much  to  co  operate  in  the  making 
or  marring  of  the  reputation  of  electricity— would  be 
enormous.  The  growing  panic  would  be  crystallised  into  a 
definite  expression  of  opinion  shared  by  every  section  of  the 
country,  which  it  would  take  years  to  eradicate.  Even 
the  very  fact  that  such  a resolution  was  put  forward  at  a 
National  assembly  is  a very  disturbing  matter. 

This  being  the  cise,  is  it  not  advisable  to  attempt  to  do 
something  to  allay  the  panic,  and  so  to  “stop  the  rush 
pending  examination  of  the  question  by  the  Select  Uom- 
inittee  ? The  confidence  of  the  miner  is  a thing  to  be  striven 
for,  and  in  these  days,  when  business-getting  methods  in 
electricity  supply  are  so  loudly  advocated,  snch  a simple  and 
necessary  matter  as  going  to  some  trouble  and  expense  to 
convince  the  actual  users  of  electricity  of  its  safety  under 
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proper  conditions  should  hardly  require  advocacy.  Probably, 
however,  it  will  not  be  done  because  it  is  so  obvious. 

For  example,  it  is  evidently  the  large  power  supply 
companies  who  would  stand  to  lose  most  heavily  if  supply 
were  terminated.  Why  cannot  they  combine  with  the 
manufacturers  of  reputable  electrical  plant  in  order  to 
establish,  to  the  satisfaction  of  representatives  chosen  by  the 
men  themselves,  the  safety  of  electricity  by  suitable  demon- 
stration and  explanation  ? The  cost  of  assembling  apparatus 
and  supplying  energy  for  such  a purpose  would  be  negligible 
compared  with  the  advantages  to  be  gained. 

Again,  it  is  obviously  to  the  advantage  of  every  electrical 
manufacturer,  supply  authority,  and  consulting  engineer 
interested  in  mining  work  to  do  all  in  his  power  to  educate 
the  man  down  the  pit  to  the  proper  use  of  electrical  plant, 
and  to  improve  his  intellectual  status  iu  this  direction.  Such 
a course  should  also  have  the  benediction  of  colliery  managers 
and  engineers  as  improving  the  common  conditions  of  safety. 
In  such  a connection  the  aims  and  objects  of  the  Institution 
of  Mining  Electrical  Engineers  can  be  commended  : and  it 
is  well  worth  the  effort  of  the  electrical  fraternity  to  develop 
the  mental  capacity  of  the  mine  electrician. 

With  such  simple  palliatives  as  these,  the  present  inflamed 
state  of  feeling  among  miners  can  speedily  and  easily  be 
reduced.  The  ultimate  test  will,  of  course,  be  the  decision 
of  the  Select  Committee,  but  much  will  have  been  gained  if, 
in  the  meantime,  steps  can  be  taken  to  meet  the  emergency. 


THE  ARBITRATION  CLAUSE. 

Of  the  clauses  in  engineering  contracts  which  demand  the 
attention  of  contractors,  there  is  none  more  important  than 
that  which  relates  to  arbitration.  The  clause  which  sub- 
stitutes a self-appointed  tribunal  for  the  courts  of  justice  has 
become  common  form  in  most  contracts  for  works  of  any 
magnitude ; and  howsoever  the  contractor  may  object,  it 
is  almost  impossible  for  him  to  secure  the  deletion  of  the 
clause. 

The  ostensible  reason  for  an  arbitration  clause  is  to  provide 
that  disputes  of  a technical  nature  shall  be  settled  by  a 
technical  man.  But  that  is  not  a sufficient  reason,  as  it  is 
quite  easy  for  both  sides  in  any  action  to  agree  to  refer  the 
matter  in  question  to  arbitration.  Further,  it  is  common 
practice  for  judges  who  are  asked  to  decide  cases  full  of 
technicality  to  say  : “ This  is  a matter  which  must  be 
referred  to  an  official  (or  special)  referee.”  If  an  official 
referee  is  appointed,  he  probably  hears  the  case,  fortified  by 
the  knowledge  acquired  in  countless  similar  cases  which 
have  been  before  him  ; if  a special  referee  is  selected  by  the 
judge,  he  is  chosen  because  of  his  special  skill  and  knowledge 
of  the  subject  under  discussion. 

But,  it  may  be  asked,  is  there  no  way  out  for  the  con- 
tractor ? Will  the  Court  allow  an  arbitrator  to  act  who  is 
known  to  be  biased  ? 

Procul , 0 , j/rocul  exle  Profani!  should  be  the  cry  of 
Justice  against  arbitrators  who  set  out  to  act  partially  in  the 
discharge  of  their  duties. 

Fortunately  the  < 'ourts  have  a discretion  in  the  matter. 
If  it  is  shown  that  the  chosen  arbitrator  is,  ivithout  Ike  Icnoir- 
leilge  of  one  of  the  parties , in  such  a position  that  he  cannot 
be  expected  to  act  impartially,  the  Courts  will  remove 
him.  The  words  in  italics  are,  however,  important ; for  if 
a contractor  submits  to  having  disputes  settled  by  an 
engineer  who  is  employed  by  the  other  side,  he  must  abide 
the  consequences. 

Why  cannot  the  determination  of  nil  technical  disputes 
between  contractors  and  local  authorities  be  submitted  to 


the  arbitrament  of  persons  appointed  by  the  Court  ? One 
reason,  at  any  rate,  will  occur  to  the  mind  of  the  contractor. 
It  is  that,  by  following  the  ordinary  procedure,  and  by  re- 
lying on  the  arbitration  clause  in  the  contract,  the  local 
authority  or  other  employer  may  virtually  choose  their  own 
tribunal  ; may  even  secure  the  appointment  of  their  own 
engineer  or  surveyor  as  arbitrator.  We  have  frequently 
shown  how  regrettable  it  is  that  contractors  should  have  to 
submit  to  such  treatment,  but  the  fact  remains  that  only 
very  seldom  is  a contract  signed  with  a local  authority  in 
this  country  which  does  not  contain  a clause  providing  for 
reference  of  disputes  to  the  paid  servant  of  the  local 
authority. 

When  parties  enter  into  a contract  they  must  be  taken  to 
appreciate  its  meaning.  If  a firm  who  enter  into  a con- 
tract kaow  that  the  work  must  be  carried  out  to  the  satis- 
faction of  the  engineer  employed  by  the  other  party  to  the 
contract,  they  must  understand  that  an  expression  of  that 
satisfaction  will  be  a condition  precedent  to  their  right  to 
recover  on  the  contract. 

A case  which  is  quoted  in  a recent  legal  text-book*  may 
be  cited  in  support  of  the  proposition  that  the  mere  fact  that 
an  engineer  acting  as  arbitrator  is  the  paid  servant  of  the 
corporation,  is  not  sufficient  to  disqualify  him.  In  Jackson 
v.  Barry  Railway  Co.,  1893, 1 Ch.,  238,  a contract  by  which 
the  plaintiff  undertook  to  construct  a dock  for  the  defendant 
company  provided  that  disputes  should  be  referred  to  the 
company’s  engineer.  A dispute  arose  as  to  whether  the 
contractor  was  entitled  to  use  marl  instead  of  stone  for  a 
certain  embankment.  In  a letter  addressed  to  the  contractor, 
the  engineer  expressed  the  view  that  the  contractor  was  bound 
to  use  stone.  The  matter  was  then  referred  to  the  arbitra- 
tion of  the  engineer,  who,  after  the  commencement  of  the 
arbitration,  again  expressed  the  same  view  in  a letter.  In 
these  circumstances  the  contractor  sought  to  have  the 
reference  to  arbitration  stayed  on  the  ground  that  the  engi- 
neer had  shown  himself  to  be  biased.  It  was  held  by  the 
Court  that  considering  the  position  of  the  engineer  who,  as 
an  engineer  of  the  company,  must  necessarily  have  expressed 
an  opinion  on  the  point  in  dispute,  his  writing  the  letter  after 
the  commencement  of  the  arbitration  would  not  disqualify 
him  from  acting  as  arbitrator  unless  on  the  fair  construction 
of  the  letter  it  appeared  that  he  had  made  up  his  mind  so  as 
not  to  be  open  to  change  it  on  argument. 

This  is  a strong  case  to  show  how  the  contractor  is  tied  and 
bound  by  the  decision  of  the  engineer. 

We  now  come  to  a case  which  was  heard  in  the  Court  of 
Appeal  at  the  end  of  July  last,  which  has  a very  important 
bearing  on  the  subject  under  discussion,  inasmuch  as  it  ‘sug- 
gests a way  of  escape  which  may  sometimes  be  available. 

Assume  that  the  point  at  issue  between  the  contractor  and 
the  corporation  is  one  which  closely  affects  the  conduct  of  the 
engineer  himself,  can  he  be  called  upon  to  arbitrate  ? The 
facts  of  the  case  in  question  were  very  simple.  Messrs. 
R.  Blackwell  & Co.  had  contracted  to  do  certain  tramway 
work  for  the  Derby  Corporation.  A certificate  was  given 
by  the  engineer  of  the  Corporation,  but  a sum  of  £1,500  had 
been  deducted  under  a penalty  clause  in  respect  of  delay. 
Messrs.  Blackwell  objected  to  this  penalty  on  the  ground  that 
the  delay  was  really  caused  by  the  Corporation,  through  their 
engineer,  in  not  allowing  proper  facilities  for  proceeding  with 
the  work.  The  contention  of  the  company  was  that  the 
borough  surveyor,  who  was  appointed  engineer  under  the  con- 
tract, acted  improperly  and  unfairly  towards  them.  He  did  not, 
according  to  their  view,  distinguish  between  the  duties  of  an 
impartial  engineer  under  the  contract  and  what  he  would  like 
to  do  as  borough  surveyor. 

The  contract  contained  a very  wide  arbitration  clause 
providing  that  all  differences  should  be  referred  to  the 
engineer.  Ignoring  this  clause,  the  company  brought  an 
action  against  the  Corporation  in  order  that  the  dispute 
might  be  settled  in  the  ordinary  way  by  the  ordinary  tribunals 
of  the  land.  The  Corporation-  took  out  a summons  to  stay 
the  action,  on  the  ground  that  the  dispute  must  be  decided 

•“The  Law  Affecting  Engineers,”  b / W.  Valentine  Ball. 
Constable  & Co. 


bv  arbitration.  It  was  contended,  on  the  part  of  the  company, 
th-it  to  allow  the  matter  to  proceed  to  arbitration  would  really 
te  to  allow  the  engineer  to  be  the  judge  in  his  own  cause, 
as  his  conduct  was  to  be  called  in  question.  Counsel  for 
the  company  argued  as  follows  “ I say  that,  wboevei  the 
arbitrator  was,  if,  as  a matter  of  fact,  he  was  the  particular 
nerson  attacked,  there  is  such  a strong  probability  of  bias 
E justice  could  not  reall,  be  done.”  He  pointed  out  that 
this  case  differed  from  all  other  reported  cases  in  this 
respect-namely,  that  the  engineer  would  have  to  be  a 

witness  on  the  other  side.  , ,,  . T 

Upon  the  case  going  to  the  Court  of  Appeal,  their  Lord- 
ships unanimously  came  to  the  conclusion  that  the  engineer 
should  not  act  as  arbitrator,  and  that  the  company  were 
entitled  to  have  the  decision  of  the  Court.  ‘ Each  case, 
said  Lord  Justice  Moulton,  “ must  be  decided  on  its  facts, 
and  in  my  opinion,  where  the  nature  of  the  dispute  arising 
from  facts  which  were  subsequent  to  the  contract  is  such 
that  we  are  of  opinion  that  the  tribunal  is  not  likely  to  be 
able  impartially  to  deal  with  the  dispute,  it  is  open  to  us,  and 
it  would  usually  be  the  duty  of  the  Court,  to  refuse  to  enforce 
the  arbitration  clause.  . . . Corporations  are,  in  my  opinion, 
often  too  fond  of  putting  officers  of  theirs  in  the  position  of 
engineers  under  a contract,  and  they  forget  that,  as  they  are 
performing  other  duties  to  the  Corporation,  there  may  arise 
a conflict  between  their  duties  in  these  other  offices  and  their 
duties  as  engineers  under  the  contract,  which  may  give  rise 
to  unfair  treatment  to  the  contractor  by  reason  of  the  zeal 
with  which  officers  perform  their  other  duties.” 

The  point  was  very  clearly  summarised  by  Lord  .Justice 
Buckley,  when  he  said:  “ The  fact  that  the  Referee  was  the 
officer  of  the  Corporation  was  not  sufficient  ground,  but  the 
point  here  is  that  the  contractor’s  case— whether  true  or  not 
i8  a matter  to  be  determined — is  this  : I could  not  complete 
my  contract  in  time,  and  the  reason  why  I could  not  com- 
plete it  in  time  was  that  you,  the  contractual  referee,  were  an 
unreasonable  person  ; you  hindered  me  in  every  conceivable 
way  ; you  would  not  let  me  deposit  any  material  in  such  a 
way  as  it  is  usual  to  allow  me  to  deposit  my  material  in 
advance  of  my  work — you  placed  all  sorts  of  impediments 
in  my  way  ....  How  could  you  expect  him  to  say,,  if  he 
is  a person  of  any  character  at  all,  that  the  acts  which  he 
did  were  unreasonable  acts  ? It  is  not  human  nature  to 
suppose  that  he  can  properly  determine  that  he  himself  is 
an  unreasonable  person.  That  is  the  subject  matter  of  the 
dispute  ....  I think  that  there  is  sufficient  reason  why 
the  matter  should  not  be  ^referred,  being  such  as  this  is,  to 
this  particular  gentleman.” 

So  far  as  we  can  see,  this  marks  a considerable  advance 
towards  the  emancipation  of  contractors  from  the  rigours  of 
an  arbitration  clause.  If  it  can  be  shown  that  the  point  at 
issue  is  whether  the  engineer  has  allowed  his  duty  as  engineer 
to  his  employers  to  conflict  with  his  duty  as  engineer  under 
the  contract,  to  the  detriment  of  the  contract,  it  ought  to 
be  possible  to  obtain  a stay  of  the  arbitration  proceedings. 


In  our  issue  of  1st  inst.  there  appeared 
The  .a  letter  signed  by  Mr.  Ward,  the  manager 
- England  of  the  Comnnercial  Cable  Oo 
to  which  it  was  impossible  to  reply  last 
week  owiDg  to  its  late  arrival.  Mr.  Ward  takes  exception 
to  various  points  made  in  an  article  on  the  above  subject 
printed  in  our  iesue  of  August  20th.  It  may  be  mentioned 
en  passant  that  it  has  taken  Mr.  ard  38  days  to 
answer  them,  so  that  his  replies  may  be  stated  to  be  well 
considered. 

Perhaps  it  would  be  well  to  take  the  last  paragraph  of 
Mr.  Ward’s  letter  first,  as  it  is  supposed  to  lay  bare  the 
ignorance  of  the  Press  and  to  give  the  public  an  idea  that 
his  company  is,  after  all,  really  British  ! It  is  done  in  a 
Quod  era!  demonstrandum  style,  which  might  easily  convince 
those  who  do  not  know  better  ; but,  unfortunately,  the 
Mackay  Companies — an  American  trust  company  has 
already  anticipated  Mr.  Ward,  for  the  reports  of  this  com- 


bine state  that  “ the  Mackay  Companies  still  owns  the  whole 
or  part  of  the  capital  stock  of  102  prosperous  cable,  tele- 
graph and  telephone  companies  in  the  United  States,  Canada 
and  Europe,  including  the  entire  capital  stock  of  the  Com- 
mercial Cable  Co."  Mr.  Ward  may  . be  able  to  explain,  if  the 
entire  Commercial  stock  is  held  by  the  Mackay  Companies, 
how  much  is  left  in  the  hands  of  the  British  investors,  for 

these  statements  do  not  agree. 

The  mere  fact  that  English  investors  hold  a certain 
amount  of  stock  in  the  Mackay  Companies  does  not  make 
the  control  British,  and  in  this  respect,  the  appearance  of 
a Reuter  telegram  in  the  Press  of  the  4th  inst.  is  rather 
opportune,  for  it  contains  the  statement  that  the  Cable  Co. 
(Commercial  Cable  Co.  owned  by  the  Mackay  Companies) 
has  decided  to  ask  the  United  States  Government  to  intervene 
in  the  cable  dispute. 

In  his  second  paragraph  Mr.  Ward  says  that  his  company 
does  not  own  a landing  at  Port-au-Basque.  The  cable  to 
this  place  is,  of  course,  owned  by  the  Newfoundland 
Government,  but  the  Commercial  Cable  Co.  controls  the 
Canso  end,  and  in  its  tariff  mentions  the  cable  among  its 
connections.  From  a traffic  point  of  view,  therefore,  Mr. 
Ward’s  company  has  a landing,  and  the  statement  in  the 
article  was  made  with  this  point  in  view,  as  it  is  there 
stated  that  the  cable  was  “ worked  in  conjunction  with 
their  system,”  not  that  it  was  owned  by  the  company. 

With  reference  to  paragraphs  3,  4 and  5,  it  was  not 
stated  in  the  article  that  the  Commercial  Co.  had  a 
monopoly,  but  merely  that  the  Newfoundland  Government 
was  unwilling  to  grant  it.  Moreover,  nothing  can  be  gained 
by  calling  a monopoly  pretty  names.  The  Colony  already 
owns  an  outlet  via  Port-au-Basque,  and,  in  case  of  inter- 
ruption, it  perhaps  does  not  matter  much  whether  the  Is. 
per  word  is  banded  to  the  Anglo  or  to  the  Commercial  Co. ; 
presuming,  of  course,  thut  the  latter  company  has  not  granted 
a reduced  rate  to  the  Government. 

From  Mr.  Ward’s  letter  it  would  appear  as  if  his  company 
were  merely  benefiting  the  Colony  without  regard  to  its  own 
advantages  ; but,  as  stated  in  the  article,  by  the  diversion  of 
one  of  its  cables  to  Newfoundland  (it  is  the  intention  of  the 
company  apparently  to  similarly  divert  others)  the  Com- 
mercial Cable  Co.  has  increased  its  speed  by  35  per  cent., 
and  if  the  Colonial  Government  is  so  anxious  to  be  hostile  to 
the  Anglo  Co.— it  would  appear  from  Sir  Edward  Morris’s 
action  that  this  is  not  quite  the  case— all  messages  collected  by 
its  landline  system  would  be  transmitted  by  the  Commercial 

Cable  Co.  . 

Why,  if  the  Government  is  so  active  a competitor  oi  the 
Anglo  Co.,  is  it  necessary  for  Mr.  Ward’s  company  to  have 
direct  dealings  with  the  public?  The  company  would 
obtain  all  the  traffic  and  would  be  saved  all  the  expense  of  its 
collection. 

Coming  now  to  paragraph  6,  Mr.  Ward  s mathematical 
deduction  “ which  is  absurd,”  is  not  so,  for  the  traffic  con- 
tract, if  passed,  excludes  the  Anglo  Co.  from  all  traffic 
collected  by  the  Government  lines,  with  which  the  Premier 
does  not  agree.  The  tendency  nowadays  is  for  Governments 
to  own  or  acquire  all  telegraph  lines,  and  if  this  be  done 
in  Newfoundland,  where  would  the  ADglo  Co.  be?  Sir 
Edward  Morris  possesses  the  foresight  of  a statesman. 

The  object  of  Mr.  Ward’s  reply  in  paragraph  7 is  doubtful, 
as  the  article  did  not  call  into  question  conditions  of  work- 
ing in  the  United  States,  but  as  he  mentions  them,  perhaps 
he  can  state  whether  the  Anglo,  Direct  United  States, 
German  or  French  companies  would  be  allowed  to  own  or 
lease  their  own  landlines,  as  is  done  in  the  United  Kingdom, 
to  important  traffic  centres  ? . . 

In  regard  to  paragraph  8 Sir  Edward  is,  judging  by 
events,  not  in  accord  with  Mr.  Ward,  and  has  drawn 
attention  to  ex  parte  statements. 

The  point  made  by  Mr.  Ward  about  the  land  is  com- 
paratively trifling.  What  does  it  matter  who  owns  the  land  ? 
Mere  ownership  does  not  convey  a title  to  land  cables  on  it, 
and  had  not  the  authority  of  the  Newfoundland  Govern- 
ment been  obtained,  the  land  leased  from  a private  citizen 
would  have  be’en  absolutely  useless  for  the  purpose  for  which 
it  was  acquired. 


CURATIVE  ELECTRICITY. 


By  E.  M.  M. 


Electricity  as  an  aid  to  the  medical  profession  has  lately 
come  very  much  to  the  fore,  and  an  assortment  of  apparatus 
varying  between  a cautery  instrument  taking  1 ampere  and  a 
J ID8eln  h&hfc  8efc  or  high-frequency  coil  taking  40  amperes, 
has  been  connected  to  public  supply  mains.  Where  the 
doctor  can  treat  patients  at  his  own  house,  or  at  an  infirmary 
the  supply  of  current  is  a simple  affair,  but  when  the  patient 
has  to  be  treated  out  of  reach  of  the  supply  mains,  special 
apparatus— a portable  battery— has  to  be  brought  into  use. 

tor  faradisation,  galvanisation  and  electrolysis— the  last 
two  more  particularly— the  usual  practice  is  to  have  a set 
comprised  of  cell  selector  switch,  reversing  switch,  milli- 
ammeter  and  battery  of  dry  cells  assembled  in  one  case  ; 
with  an  alternative  of  a separate  box  for  wet  cells  of  the 
so-called  plunge  type  in  which  one  element  is  removed  from 
the  solution  when  the  battery  is  not  in  use.  When,  how- 
ever, the  set  is  designed  for  all  three  processes,  it  is 
customary  to  use  the  dry  cell  type  of  battery. 

In  the  electrolytic  treatment,  by  which  a drug  is  conveyed 
to  the  affected  part  electrically,  the  current  is  small,  mostly 
a maximum  of  5 milliamperes,  but  as  the  resistance  of  the 
patient  is  naturally  high,  20  to  40  volts  are  required  for  the 
process  depending,  of  course,  on  the  patient’s  skin,  size  of 
contacts,  and  the  drug  employed.  Many  patients  can  be 


Medical  Batteky  or  Accumclatobs. 

treated  with  a smaller  voltage,  and  therefore  one  problem 
similar  to  the  regulating  cell  trouble  in  station  work,’ 
presents  itself— namely,  the  last  cells  tend  to  get  the  least 
work  to  do.  In  some  sets  a double  selector  switch,  by  means 
of  which  any  cells  can  be  included  in  the  circuit,  obviates 
his  trouble,  but  the  disadvantage  of  such  an  arrangement 
is  that  it  doubles  the  chance  of  accidentally  leaving  a cell 
short-circuited.  b 

The  next  trouble  met  with  is  that  the  dry  cell  has  only 
a short  life  under  usual  working  conditions,  although  on  test 
it  may  give  very  good  results.  The  consequence  is  that  one 
or  more  new  cells  have  to  be  substituted  from  time  to  time 
and  in  most  cases  the  complicated  connections  are  such  that 
the  owner  usually  prefers  to  send  the  whole  set  away  to  the 
makers  to  have  the  renewals  made.  A further  disadvantage 
is  that  with  the  ordinary  cells  used  the  terminals  can  be 
accidentally  short-circuited  very  easily. 

Hearing  these  weak  points  in  mind,  a set  for  faradic  and 
electrolytic  treatment  was  recently  designed  for  a doctor  by 
Mr.  b.  I . Allen,  Carlisle.  FoY  the  battery  18  small  accumu- 
lators of  a type  put  on  the  market  not  long  ago  were  fitted  at 
the  bottom  of  a case  6 in.  x f,  in.  x 10*  in.  inside  dimen- 
sions Connections  from  the  cells  are  made  by  means  of  a 
wooden  board  carrying  a number  of  brass  pins  fitted  below 
with  countersunk  nuts,  and  on  the  top  with  lock  nuts  and  con- 
necting wires  going  direct  to  the  selector  switch.  The  pins 
can  thus  be  first  adjusted  to  make  good  tight  connection 


with  accumulator  spring  contacts,  and  then  the  board  may 
be  removed  entirely  from  the  box  to  have  the  selector  wires 
attached,  thus  removing  all  danger  of  accidental  short- 
circuiting. 

As  the  cells  are  designed  to  give  02  ampere  for  four  hours 
the  life  at  one  charge  for  medical  purposes  can  safely  be  put 
at  a long  period,  with  the  additional  advantage  that  the  cells 
can  be  charged  up  again  during  the  night  by  connecting  them 
in  series  with  an  8-c.p.  lamp.  At  definite  times  the  contact 
board  and  selector  can  be  lifted  out  of  the  case,  and  the  cells 
lemoved,  examined  and  replaced  in  any  order  by  anyone 
with  common  sense,  thus  giving  the  advantage  of  making 
each  cell  do  equal  work.  The  bottom  of  the  contact  board 
is  carefully  coated  to  prevent  any  damage  being  done  by  acid 
lumes  during  charging  ; the  cells  are  of  such  design  that  the 
acid  cannot  be  spilt,  and,  therefore,  it  seems  that  the  ma  jority 
of  the  disadvantages  of  the  old  type  sets  have  been  overcome 
successfully. 

A milliammeter  is  fitted  in  the  lid  of  the  box,  and  provides 
one  of  the  terminals  for  the  electrode  connections,  the  other 
terminal  being  on  the  selector  switch.  For  charging  pur- 
poses connection  is  made  on  the  off  side  of  the  instrument 
and  on  the  selector  switch. 

The  comparison  between  the  dry  cell  and  the  accumulator 
type  is  : — 

Siz0,  No.  of  cells.  Volts.  Weight, 


Dry  cell  ...  44  in.  x 94  in.  x 11  18 

Accumulator...  6 in.  x 6 in.  x 104  18 


Volts. 

18  to  23 '4 
36  to  40-5 


16  lb. 
15  lb. 


I rom  time  to  time  correspondence  occurs  on  the  subject 
of  portable  batteries  for  mains  testing  purposes,  the  usual 
requirement  being  high  voltage,  low  current  and  portability. 
As  all  three  can  be  obtained  from  the  small  accumulator 
with  a decrease  in  the  total  weight  for  equal  volts,  it  is  likely 
that  several  batteries  as  described  above  may  come  into  use 
at  an  early  date,  and  thus  save  the  poor  cable  engineer  many 
a swear  word.  J 


NOTES  ON  TRADE  ABROAD. 


( Continued  from  page  492.) 

1 n a good  deal  of  the  advice  that 
I he  Knowledge  of  has  been  given  from  time  to  time  in 
Tongues.  regard  to  strengthening  British  rela- 
. , , fcions  with  countries  where  there  are 

already,  or  ought  before  long  to  be,  greatly  improved  chances 
of  doing  business,  emphasis  has  been  laid  upon  what  we 
may  describe  as  the  language  difficulty.  The  average 
Englishman  knows  very  little  of,  say,  Russian,  Chinese,  or 
the  languages  of  Turkey,  and  probably  the  commercial  men 
of  these  nationalities  know  as  little  of  the  English  tongue 
or  coinage,  or  weights  and  measures.  So  far  as  the  electrical’ 
trade  is  concerned,  the  probability  is  that  the  man  who 
knows  sufficient  concerning  electrical  affairs,  though  he  may 
be  possessed  also  of  that  excellent  quality  salesmanship 
ability,  is  lacking  in  the  linguistic  attainment,  and  too 
often  we  meet  men  who  have  set  themselves  to  the  study  of 
a number  of  foreign  tongues  to  the  exclusion  of  cultivation 
of  other  kinds,  so  that,  excellent  as  they  may  be  as  office 
trans  ators  of  correspondence,  they  are  not  the  men  one 
would  select  to  send  into  the  foreign  field  on  a campaign  of 
negotiation  or  business-getting.  We  should  think  that, 
given  a man  of  fair  knovvledge  of  the  trade,  a reasonable 
acquaintance  with  commercial  affairs,  some  experience  “on 
be  road,  and  a good  knowledge  of  some  of  the  at  present 
rarely  acquired  languages,  there  should  be  a promising  sphere 
of  operations  lying  before  him  in  the  next  ten  years  in 
securing  business  for  British  electrical  manufacturers. 

it  is  better,  perhaps,  for  some  men 
A Point  to  Consider  that  they  should  find  their  way  to  the 
Before  Changing  Over.’’  lands  of  the  Golden  West,  labouring 
. under  the  open  canopy  of  Heaven  until 

they  find  the  development  of  the  vast  country  so  far  advanced 
as  to  stand  in  need  of  their  electrical  assistance.  They  never 
w!  , ,e‘r  interest  in  electrical  engineering  matters  in 
which  they  have  received  six  or  seven  years  of  training,  and 
tbougb  they  may  get  more  or  less  out  of  touch  with  electrical 
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advance  if  they  do  not  read  the  Electrical  Review  as 
thev  rest  ’tween  whiles  from  their  tilling  and  their  ingather- 
ing’ the  elements  are  there  to  be  turned  to  good  account 
when  electrical  engineering  becomes  as  prosperous  a calling 
as  that  of  farming  or  fruit-growing.  Others  may  leave 
the  calling  of  their  youth  and  “take  orders,  while 
vet  others  enter  the  brewing  and  cognate  industries,  and 
seek  solace  in  vending  licensed  liquors  at  a wayside  inn 
or  petrol  spirit  for  motorists  at  a roadside  store.  If  these 
things  are  not  to  their  liking,  there  are  businesses  of  quite 
another  kind  in  the  West  End  where  they  may  find  a 
remunerative  outlet  for  their  irrepressible  electrical  energies. 

To  all  who  see  wisdom,  in  the  present  state  of  things,  in 
embracing  such  callings,  we  bid  our  fond  and  may  be 
temporary  adieus,  and  wish  them  more  power  to  their  elbow 
with  more  grist  to  their  mill  ; but  there  are  young  men  of 
spirit  and  ability  who  would  do  well  to  look  into  this  foreign 
language  question  and  this  salesmanship  ability  matter  before 
they  abandon  the  pursuits  of  their  youth  and  seek  a field 
where  they  hope  to  have  a less  competitive  fight  and  a greater 
scope  than  they  believe  electricity  to  be  able  to  present  to 
them  in  England.  The  men  who  take  these  sudden  plunges 
from  one  calling  to  another  are  the  men  who  live  for  to-day , 
and  often  enough  we  believe — we  may  be  wrong  that  they 
have  not  adequately  pondered  the  vista  of  future  electrical 
possibility.  If  there  is  the  foreign  business  to  be  got,  and 
other  electrical  manufacturing  nations  are  sending  their 
technico-commercial  agents  to  the  necessary  countries  to 
secure  some  of  it,  and,  like  Caleb  and  Joshua,  they  are 
returning  with  examples  of  the  spoils  that  may  be  there  for 
the  rightful  getting,  why,  in  the  name  of  all  that  is  electrical, 
cannot  our  own  “ live  ” electrical  men,  who  know  the  home 
manufacturers  and  have  an  aptitude  for  finding  out  and 
meeting  the  requirements  of  the  foreigner,  add  to  their 
already  excellent  attainments  of  an  educational  and  personal 
nature  a complete  conversing  knowledge  of  the  tongues  of 
those  countries  where  there  will  be  electrical  requirements  to 

be  met  for  a score  of  years  yet  to  come  ? 

With  the  existence  of  the  right 

A Travelling  Personality  men,  possessing  the  qualifications 
and  Reliability.  that  we  have  but  lightly  touched 
in  the  foregoing,  we  believe  that 
more  of  our  manufacturers  would  be  willing  to  launch 
out  into  the  deep,  in  spite  of  what  they  say  sometimes 
about  not  being  able  to  afford  it.  Some  of  them  cannot 
afford  it,  perhaps,  because  of  their  “ once  bitten,  twice  shy 
attitude,  owing  to  their  having  been  “ done  ” by  the  man  they 
sent,  or  to  the  representative  being  a man  whom  they  ought 
to  have  known  better  than  to  send.  W e have  heard  enough 
complaints  of  fruitless  journeys,  the  failure  of  which  has 
been  due  to  the  unsuitability  of  the  haphazardly  selected 
traveller.  We  do  not  do  this  sort  of  thing  in  a panic  as  a 
rule  if  we  are  manufacturers  of  standing  who  expect  to  con- 
tinue in  the  business,  and  there  are  plenty  of  men  about  of 
unquestioned  technical  ability  and  unfailing  moral  reliability 
if  we  can  only  get  them  to  couple  thereto  the  business  way 

and  linguistic  knowledge.  ... 

We  do  not  ignore  the  fact  that  that  important  quality 
personality  is  more  a matter  of  natural  endowment 
than  of  ’ practical  attainment,  but  we  have  seen  raw, 
unfinished,  recluse  sort  of  men  with  a little  practice 
develop  a wonderful  business- getting  way— not  merely 
hustling;  while  reticent  sort  of  men  have  developed  an 
interesting  talking  ability  which  sometimes  counts  in  sell- 
ing against  a trans-Atlantic  rival,  and  unpolished  careless 
sort  of  hang-together  men  have  evolved  a manner  and  a 
style  which  carry  an  air  of  success.  W e are  not  attempting 
to  pen  a Smiles’s  “ Self  Help  ” or  other  such  guide  to  the 
young,  but  we  think  it  right  to  suggest  to  the  younger  men  in 
the  electrical  industry,  many  of  whom  seem  just  now  to  be 
allowing  their  hands  to  hang  down  and  their  hopes  to  fail, 
that  they  have  a part  to  play  in  battling  the  British  Battle 
in  the  foreign  markets  of  the  world,  by  studying  the  matter 
of  their  own  fitness  in  the  directions  named.  Bet  them 
remember  that  every  man  who  goes  abroad  and  secures 
business  for  our  factories  is  making  occupation,  not  for  him- 
self alone,  but  for  many  fully-trained  electrical  engineers 
who  stay  at  home,  and  for  an  army  of  workmen.  In  doing  a 
good  thing  for  himself,  he  is  acting  as  a public  benefactor 
too,  helping  to  solve  the  country’s  problems. 


Turkey  Moving. 


For  nearly  a couple  of  years  past 
the  British  Chamber  of  Commerce  of 
Turkey,  which  was  established  in 
1887,  has  been  issuing  from  Constantinople  a Quarterly 
Trade  Journal.  The  September  number  that  gently 
reached  us  contains  a good  deal  of  matter  that 18  °[ J , 
the  British  exporter.  Consequent  upon  the  establishes 
of  constitutional  government,  a new  era  has  dawned  i , 
in  a country  so  remarkably  unequipped  with  mode 
facilities,  must  call  for  great  railway  extension  and  other 
transportation  systems  and  means  of  communication  and 
general  progress,  which  shall  lead  to  increased  exc  g 
commodities  between  Great  Britain  and  Turkey.  The  intro- 
duction of  foreign  capital  will,  of  course,  be  an  inevitable 
factor  in  the  development,  and  in  this  connecfcion  giea 
importance  attaches  to  the  establishment  of  the  National 
Bank  of  Turkey,  with  our  own  Sir  Henry  Babmgton  Smith 
as  its  presiding  genius.  It  is  to  be  hoped  that  this  wi  1 
lead  to  a wise  co-operation  of  British  and  Turkish  capital, 
giving  British  enterprise  free  play,  and  British  manufac- 
turers useful  business.  The  British  Chamber  of  Commerce 
of  Turkey  is  doing  valuable  service  in  endeavouring  to  pro- 
mote a community  of  interests  between  the  business  men  of 
the  two  countries;  and  it  desires  closer 

that  which  was  enjoyed  a few  weeks  ago  when  representatives 
of  the  Ottoman  Chamber  of  Deputies  made  a ■ stay 
London,  followed  by  a tour  of  the  principal  English  com- 
mercial centres,  visiting  Newcastle,  Manchester,  Liverpool 

and  Birmingham.  Another  effort  that  is  being  made 

Promotina  Good  to  bring  the  two  peoples  into  closer 
Relations.  touch  is  the  attempt  in  ^onetantinople 

and  England  to  spread  the  knowledge 
of  the  Turkish  language  amongst  Englishmen,  and  t e 
knowledge  of  English  among  the  younger  generation  ot 
Turks  aid  other  Ottoman  subjects.  The  issue  of  he 
Journal  before  us  contains  a full  list  of  mem^ers  °f  . 
Chamber,  and  we  are  pleased  to  note  among^  the  Eng^o 
membership  such  names  as  Crompton,  . • ’’ 

Mather  & Platt,  Robey,  Galloway,  and  Musgrave,  British  Insu- 
lated & Helsby,  and  Ruston  Proctor.  The  copy  contains  a 
translation  of  the  new  Customs  Regulations  which  came  into 
force  in  August  last,  and  these  may  be  perused  by  any  inte- 
rested member  of  the  electrical  trade  who  makes  -8 

application  at  the  Electrical  Review  offices  There  is 
also  an  interesting  article  on  tendering  for  Turkish  Govern- 
ment contracts,  which  indicates  that  while  Governmen 
departments  have  improved  their  system  of  doing  business 
^ in  recent  years,  one  still  sees  a trace 

Imnrovinu  Her  Ways,  of  the  old  methods.  “ Their  reqiure- 
^ ments  are  generally  published  in.  the 

local  papers,  but  too  short  notice  is  given,”  and  sometimes 

adjudications  take  place  in  a few  days  before  anybody^ 

one  or  two  individuals  is  aware  of  the  fact. 
called  in  to  “ reduce  the  price  by  a centime  or  two,  an 
order  is  placed,  to  the  disadvantage  of  the  Government  and 
to  the  exclusion  of  would-be  tenderers.  This,  the  writer 
good  naturedly  suggests,  is  “ when  goods  ^ wanted  in  a 
hurrv  ” The  War  Office,  however,  is  conducting  business 
in  affir  more  orderly  manner,  and  has  recently  introduced 
the  system  of  sealed  tenders.  There  is  also  sometimes  laxity 
in  compelling  all  tenderers  to  comply  with  the  condition, 
respecting  deposits  with  tenders,  according  to  the  writer  of 
theP article  named.  A number  of  French  firms  have  so  - 
times  combined  in  putting  up  the  requisite  10  per  cent 
deposit  money,  and  the  same  course  has  been  followed  in  the 
case  of  German  tenderers  ; the  writer  suggests  that  British 
firms  might  consider  the  wisdom  of  doing  likewise  where  big 
sums  are  involved.  ^ ^ ^ Cromptoil  and 

A Uromptonian  Co.,  Ltd.,  secured  an  important  order 

Cupppcc  for  projectors  for  the  Army,  to  tne 

value  of  £18,000,  their  price  being 
*->00  Der  set  lower  than  that  of  the  French  and  Germans. 
-This  order  was  only  obtained  after  a long  staj '(m  Con- 
ainntinonleT  of  their  representative,  and  after  tedious 
negotiations."  It  is  added  that,  notwithstanding  troubles 
of  the  kind  indicated  above  the  Turkish 
better  client  than  any  merchant  in  Stamboul.  1 
marmfacturers  are  prepared  to  give  any  Stamboul  merchant 
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credit,  but  hesitate  to  give  the  same  credit  to  a Government 
wnose  annual  revenue  is  more  than  the  capital  of  all  the 
met  chants  combined.  TV  e gather  that  foreign  commission 

agents  are  helping  British  trade  as  much  as  or  more  than 
are  ocal  Englishmen,  who  display  “ a lack  of  interest  . . 
in  this  work.” 

The  foregoing  is  all  more  or  less 
A Good  Thing  for  by  way  of  preliminary  generalising. 
Somebody.  Let  us  go  into  a little  more  detail. 

Next  yeek  (October  14th)  the  Govern- 
ment is  going  to  consider  sealed  tenders  submitted  to  the 
Ministry  of  Finance  for  the  installation  of  the  telephone  by 
private  enterprise  in  Constantinople  and  its  environs.  It  is 
stated  that  none  of  the  tenders  will  be  opened  before  the 
date  named,  and  that  they  will  all  be  opened  on  the  same 
day  before  a technical  commission,  and  the  concession  will 
be  granted  “ to  the  tender  offering  the  best  conditions  to 
tue  State.  \Y  e shall  be  very  much  interested  to  learn,  in 
he  course  of  a week  or  two,  whether  any  British  parties  are 
bidding  for  this  very  substantial  and  valuable  concession 
which  presumably  will  carry  with  it  a great  deal  of  good 
business  for  everything  required  in  a telephone  system  for 
the  country  which  succeeds  in  securing  the  undertaking. 

Undoubtedly  electric  lighting  and 
Other  Concessions.  power  and  traction  and  other  like 
concessions  will  be  ready  for  us  to 
put  in  for  ere  long.  In  Asiatic  Turkey,  Jerusalem  and 
Damascus  are  provided  with  electric  lighting  and  tramway 
services.  J 

It  is  already  known  that  there  is  a German-Fiench  com- 
bination of  financiers  (with  certain  Swiss  and  Belgian 
bankers  also)  in  existence  for  the  purpose  of  promoting  elec- 
trical enterprises  in  Turkey  and  the  East. 

A British  Consul  at  Adana  said  not  long  ago  that 
electric  light  had  been  installed  (water  power)  in  Tarsus 
by  a Swiss  engineer,  aLd  that  a big  scheme  was  under 
consideration  for  light  and  power  to  all  three  towns 
ot  Adana,  Tarsus  and  Mersina.  The  Board  of  Trade 
in  this  country  received  details  of  the  scheme  as  soon 
as  they  were  obtainable.  It  seems  that  a rival  3 000-h.p. 
water- turbine  scheme  for  Tarsus,  promoted  by  the  owner  of 
a new  cotton  mill  there,  has  already  led  to  a provisional  sort 
of  contract  for  the  machines  being  given  to  a Swiss  engineer 
if  the  concession  be  secured.  It  is  timely  to  note  the  coming 

0 new  projects  and  to  be  as  ready  as  may  be  for  them. 
Germany  has  had  things  far  too  much  its  own  way  in  the 
matter  of  electric  appliances  in  Adana  in  the  past,  and 

there  is  no  reason  why  British  firms  should  not  enter  this 
market.” 

A Constantinople  correspondent  of  a Washington  news- 
paper in  writing  on  the  opportunities  opening  up  for  the 
promotion  of  trade  in  Turkey,  desciibed  the  country  as  being 
so  old,  and  so  far  behind,  that  it  is  “ practically  a virgin 
held  for  engineers  and  capitalists.” 

• ^1Da  18  n.ot  leB8  cat  b7  railways  or  marked  with  other  western 
improvements.  In  Constantinople  are  1,750,000  people  within  a 
radius  of  10  milts  from  Galata  Tower,  without  electricity  in  any 
form  and  with  less  than  eight  miles  of  car  tracks.  An  American 
contractor,  representing  a combination  of  various  interests  has 
recently  applied  to  the  Turkish  Department  of  the  Interior  for  the 
te  ephone  rights  of  the  city,  and  is  at  work  on  plans  for  several  street 

nowTX  rh  tth-r  American  here  talk80f  Messing  the  vvater- 
f -nh  i Vfn°?  mers  and  BtreaDQS  about  capital  in  order 
to  use  it  in  electrical  pr<  jects  which  he  has  in  hand.  The  Govern- 

ment  has  already  drafted  projects  for  more  than  3 000  miles  of 
railways,  the  construction  of  which  is  desired  at  once.  Almost  all 

Emjdr?08^  mtS  ^ m A8ia  Min°r’  iD  tbe  richest  regi0DB  of  the 

foreira  t0  g*Ve  n°  more  absolute  concessions  to 

foreign  companies,  which  in  every  case  hitherto  has  tightened  the 
grip  of  some  European  nation  upon  the  land.  They  intend  to  invite 

bo  ifceivedtaand  th  do,w°Tk  ,cr  them-  Comprehensive  bids  will 
.ill  “,i  !d  bef,t  Proposition  accepted.  Though  the 

1 ways  Will  be  held  by  the  foreign  companies  for  a number  of 

a8a  Ruirantee  for  investments  and  as  a measure  of  compen- 
ryt.h,nK  W1,l  be  from  the  beginning  nominally  Ottoman. 

, , ! °a,:' ln  other  words,  is,  for  the  present,  at  any  rate,  very 
much  that  of  a homestead  building  society.  y 


Province  is  by  far  the  richest  in  the  whole  Empire.  “ Asr 
Minor  has,  as  yet,  been  entirely  unexploited,  but  will  not 
long  remain  so.  Another  ionsul,  at  Aleppo,  in  writing  on 
the  methods  required  in  trying  to  secure  markets  in  more 
particularly  northern  Syria,  shows  the  folly  of  expecting  to 
do  good  business  with  a people  with  whom  you  never  cofce 
into  contact,  and  with  whose  manners  and  customs  and 
languages  and  methods  of  doing  business  you  have  practic- 
ally  no  acquaintance.  American  firms  have  sent  to  the 
onsul  for  free  distribution  batches  of  circulars  relating  to 
articles  totally  foreign  to  the  country,  and  of  which  the 
people  possess  absolutely  no  knowledge,  the  lists  being  printed 
m English  notwithstanding  that  the  commercial  language 
of  the  place  is  French.  This  Consul  deplores  the  manner 
in  which  American  travelling  men  ignore  the  Consulate 
pointing  out  that  a little  conversation  might  give  him  valu- 
abie  light  regarding  the  manners  and  customs  of  ‘the  people 
which  might  make  all  the  difference  between  a success  and 
a failure.  This  writer  emulates  the  methods  adopted  by 
European  exporters  in  handling  the  market,  and  if  it  be  true 
that  there  is  ‘ hardly  a line  of  American  manufactures  . . . 
that  could  not  find  a market  here,”  it  is  equally  true  that 
British  electrical  manufacturers  have  a greater  chance  in  the 
future  than  in  the  past  as  the  development  of  the  country 
proceeds  along  the  normal  course. 

In  Turkey,  as  in  some  other  countries,  it  is  next  door  to 
hopeless  to  look  for  securing  orders  merely  through  the  mail 
with  correspondence  and  printed  matter.  “ The  native  will 
not  purchase  an  article  unless  he  first  sees  it.”  The  mail- 
order system  is  also  shown  to  be  a very  unfavourable  way  of 
con  ucting  business  in  Asia  Minor.  Americans  sometimes 
inquire  whether  it  could  not  be  used  as  a means  of  sending 
American  goods  in  small  parcels  to  the  market,  but  the 
Smyrna  Consul  says  : — 

° ITn o i ia^Ul  w n be  Printed  ia  at  least  four  languages, 

would  hawi  k ’ a ' Qreek  and  Turki8h>  aDd  correspondence 
would  have  to  be  carried  on  m the  same  languages.  It  costs  money 

attractive  catalogues  in  Greek  and  Turkish,  and  yet  this 
would  have  to  begone  if  it  were  intended  to  do  any  business  with 

tbJ  °rntry-  The  expense  entailed  in  sending 
parceis  from  New  York  to  Smyrna,  and  especially  to  the  interior  of 
S,  Uftr^W0Ul5  be  large’  though  there  are  Bix  forei 
iSfan  anHR8  y'  ?amelr’  English,  French,  Austrian,  German, 
iwu?  a“dRu8Slan-  1 am  not  aware  that  there  is  any  especially 
devdoped  maiboriler  system  in  use  by  any  of  them.  ...On  the 

these  W°Ul,d  ?ve  lmP°88ible  to  send  parcels  through  any  of 

6 ffiCf 8 the  mtenor  °t  the  country,  for  the  reason  that 

they  only  exist  in  the  seaport  towns  of  the  Empire.  Then,  again, 

^LDi1,ner0UiSJ  CustolJ1  House  formalities  necessary  to  clear  small 
P rWf0°!id  8reatIy  militate  against  the  mail-order  system  as  a 
means  of  trade  expansion.  J 


“Advice  to  those 
about  to — ” 


It  seems  that  few  or  no  British 
commeicial  travellers  find  their  way 
to  Mersina,  while  many  foreigners  do 
...  soi  and  British  goods  are  imitated 

cheaply  by  some  of  those  who  do  sell.  Then  again,  in  Crete 
very  few  “commercials”  arrived  at  Canea  in  1908,  whilst 
experienced  men  from  Austria,  Germany  and  Italy  are  con- 
tinually visiting  not  only  Canea,  but  Candia  and  Rethymo. 
It  is  advised  that  travellers  should  visit  Crete  on  their  way 
to  or  from  the  Levant,  but  they  should  be  men  able  to  speak 
either  Greek,  Italian  or  French.  “ British  commercial 
houses  are  still  apparently  unconvinced  that  the  mere 
despatch  of  their  ordinary  English  catalogues,  in  which  the 
measurements  are  given  in  yards  and  inches,  and  the  weights 
in  cwts.  and  lbs.,  while  prices  are  quoted  in  sterling,  is  suffi- 
cient for  the  needs  of  the  small  local  firms”— then  follows 
the  now  usual  statement  that  our  competitors  are  doing  very 
different  therefrom.  “ How  long,  O Lord,  how  long  ? ” 

1 1 eic  is  a summary  of  suitable  advice  to  those  about  to  try 
to  push  the  importation  of  British  goods  into  Crete  : — 

plintV o'^a:impl)' ^ °f  a thorou8bly  trustworthy  agent,  with 


Turkey  in  General. 


The  American  Consul-General  at 
Smyrna  strongly  recommends  the 
. i establishment  of  a branch  house,  for 

the  reason  that  Smyrna  is  the  gateway  to  Asia  Minor,  and 
m a tew  j ears  the  whole  trade  of  the  interior  will  pass 
1 1 rough  Muyrna  instead  of  Constantinople.  The  Smyrna 


(2)  Leuiency  in  granting  credit.  The  ordinary  terms  are  : Cash 
on  receipt  of  goods  less  fre  m 2J  to  5 percent,  diecount,  or  acceptance 
of  drafts  of  from  four  to  six  months  from  the  date  of  arrival  in 
L-rete.  Previous  information  can  always  be  obtained  at  a Cretan 
bank  as  to  the  financial  standing  of  clients. 

(3)  Promptitude  of  execution  of  orders  and  care  that  goods  sent 
correspond  with  what  have  been  ordered. 

(0  GGe  special  attention  to  careful  packing. 

(5)  Quotations  for  British  goods  should  be  made  c.i.f.  Crete, 
inclusive  of  packing  and  insurance  charges. 
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(6)  Small  orders  not  to  be  despised  ; see  what  they  may  lead  to. 

(71  EDelish  is  very  little  understood  in  Crete.  The  local 
language °of  commerce  is  Greek.  French,  and  sometimes  Italian. 
Qnote^as  far  as  possible  in  the  local  currency  and  give  metric 

measurements. 

An  American,  who  imports  a good 

Give  Long  Credit  deal  of  trans-Atlantic  material  into 
Rpnerallv  Smyrna  every  year,  wrote  to  an 

benerany.  AmJeiican  Consul-General  not  very 

Ion*  ago,  setting  forth  a point  for  closer  consideration  by 
those  anxious  to  develop  their  trade  connections  there  We 
print  the  following  extract  as  showing  the  desirability  ot 
British  manufacturers  stretching  a point,  wherever  possible, 
in  making  convenient  terms  as  to  payment 

One  of  the  most  serious  drawbacks  to  the  development  of 
American  trade  with  Tarkey  seems  to  be  the  rather  unusual  mode 
of  reimbursements  asked  by  the  American  manufacturer  of 
remitting  the  cash  with  order.  While  I do  not  wish  to  be  inter- 
preted as  advocating  easy  terms  of  payment  for  the  consumer  in 
Turkey  yet  I think  that  a ceitain  latitude  in  the  way  cash  payment 
is  made  wou’d  materially  encourage  business.  The  4“ericf'“ 
manufacturer  is  very  eager  to  have  his  goods  mtioduced  into  new 
markets,  and  would  be  very  glad  to  find  buyers  m Turkey,  yet  he 
is  not  prepared  to  meet  the  buyers  in  the  matter  of  reimbursement*, 
for  he  shows  himself  too  strict  in  the  matter  of  cash  payments  to 
make  any  business  possible.  He  should  at  leaBt  content  hjmse 
with  the  condition  of  selling  his  goods  for  cash  against  shipping 
documents  upon  arrival  of  the  steamer  carrying  the  goods  at  the 
port  of  destination,  instead  of  requiring  a remittance  of  the  amount 
ordered  two  or  three  months  in  advance  of  the  delivery  of  the 
goods— a system  much  objected  to  by  the  buyer  and  not  in  use  m 

think  the  American  manufacturer  could  he  easily  induced  to 
make  a concession  in  this  direction  which,  besides,  contains  no  real 
danger  to  his  interests,  if  the  facts  of  the  case  were  officially  brought 
to  his  notice,  and  in  view  of  the  beneficial  eSects  which  may  result 
from  such  course. 

Of  course  this  point  is  not  a new  one,  and  in  every 
business  which  has  dealings  with  a country  which  has  not 
gtocd  on  the  most  lofty  pedestal  for  commercial  rectitude, 
such  considerations  must  arise  again  and  again  in  the  course 
of  the  year.  The  above  writer,  however,  has  an  intimate 
acquaintance  with  the  people  and  their  ways,  and  he  suggests 
that  it  is  unwise  to  pay  too  great  a heed  to  the  risks. 

But  before  the  ink  of  this  is  dry  we 
But  sometimes  cannot  forbear  alluding  to  the  fact 
none  at  all  ! that  business  houses  have  suftered 
loss  through  dishonest  methods  of 
parties  in  that  city.  It  transpired  that  in  and  around 
Smyrna  an  organisation  existed  purely  with  the  object 
of  swindling  foreign  merchants.  Sending,  bills  of 
lading  in  excess  of  real  value  of  shipments,  shipping  raw 
materials  from  Turkey  of  lower  quality  than  ordered, 
and  short  weights,  were  among  the  methods  employed 
in  the  swindling  operations.  The  organisation  was  known 
locally  as  the  “Black  Band”  and  consisted  of  men 
released  from  prison  after  serving  sentences  for  frauds 
practised  on  European  (English  and  German)  firms.  They 
obtained  £50,000  from  such  firms  in  the  course  of  ten 
years.  The  Governments  published  through  our  Chambers 
of  Commerce  the  names  of  the  persons  forming  the  “ Band, 
and  the  warnings  given  had  a salutary  effect ; wilh  the 
aid  of  the  shipping  companies  the  “ Band  ” was  practically 
boycotted  and  conld  ship  no  goods  to  Europe.  hen  this 
occurred  in  England  and  Germany  our  electrical  firms  were 
not  thinking  much  about  doing  electrical  business  in  Turkey. 
Now  if  they  contemplate  doing  trade  there,  they  will  find 
it  worth  while  to  ascertain  the  names  of  the  offenders  from 
our  Chambers  of  Commerce.  These  men  were  apparently 
engaged  in  exporting  only  from  Smyrna,  but  the  existence 
of  the  “ Gang  ” is  sufficient  to  remind  one  that  fraudulent 
practices  are  capable  of  variation  for  importation  also,  and 
names  may  be  changed  to  suit  any  purpose  you  please,  so  it 
will  be  as  well  to  weigh  up  the  pros  and  cons  and  feel  one  s 
way  with  discretion.  Of  course  there  are  sharks  everywhere, 
more  or  less,  and  every  now  and  again  “ long-firm  swindles 
are  discovered  in  the  best  of  countries — sometimes  they  lie 
even  at  our  very  doors.  . 

Many  reforms  in  the  Customs  have  been  introduced  during 
the  service  of  Mr.  Crawford  as  adviser  to  the  Government, 
and  the  Porte  has  asked  for  his  services  to  be  permitted  by 
the  British  Government  for  a further  three  years,  in  order  to 
ensure  the  success  of  these  reforms. 


An  American  Consul  at  Constanti- 

Turkish  Travellers.  nople  advises  that  quotations  for  any 
goods  should  be  made  c.i.f.  the 
destination,  or  if  the  inquiry  comes  from  an  interior  city, 
c.i.f.,  the  nearest  important  Turkish  port— Constanti- 
nople, Smyrna,  or  Beirut.  On  the  importance  of  the  com- 
mercial traveller  as  a trade  builder,  this  Consul  cites  an 
interesting  and  telling  case  : — 

A number  of  firms  addressed  this  office  in  reply  to  a ^ report 
mentioning  an  opening  for  certain  goods.  All  except  _a™  J t 
in  the  correspondence  stage,  the  exception  being  a 
their  European  traveller  a copy  of  the  Consul-Generals letter  giving 
names  of  likelv  agents.  This  traveller  came  to  Constantinople, 
3d le  ofPeS»8  several  of  the  parties  whose  -mes  were 

mentioned  in  the  letter  from  this  office  became  satisfied  with  the 
standing  of  one,  took  an  order  for  15  machines  from  this  person, 
appointed  him  agent  for  Turkey,  and  left  by  the  um( ’ ®teame  ' 
without  breaking  his  journey  This  may  be  an 
hut  it  nroves  that  what  can  be  achieved  in  an  hour  by  personal 
interview  may  not  ma'erialise  with  months  of  correspondence, 
and  also  that  if  a business  is  worth  having  at  all  it  is  worth  going 

af  French  German  and  Italian  firms,  although  they  may  have  been 
established  here  for  20  years  and  their  business  be 
send  their  travellers  regularly  twice  each  year  Xffits  or 

old  customers,  with  their  agent,  take  note  of  « 

changes  in  requirements,  and  in  the  former  case,  if  the  complaint  is 
well  founded ^with  an  expression  of  regret  and  judicious  expressions 
to  show  goodwill,  give  a rebate  on  the  last  order,  or  even  an  extra 
discounton  a new§one.  By  such  means  they  are  able  to  retain  a 
customer  who  had  made  up  his  mind  to  place  his  orders  ^here. 
This  can  all  be  done  by  personal  interview,  with  a direct  repre 
sentative  of  the  firm;  whereas  correspondence,  often  heated  or  an 
agent  without  full  powers  to  act,  would  have  failed.  Of  course  it 
is  part  of  the  travellers’  duties  to  canvass  for  new  orders,  which 
they  are  better  able  to  secure  than  even  the  most  active  agents. 

One  of  the  United  States  Consuls  advises  American  people 
to  undertake  excursions  to  Turkey  in  periods  of  commercial 
dulness  at  home.  Not  only  Turkey,  but  many  other 
countries,  he  suggests,  might  be  embraced  in  one  trip.  He 
adds  that  “ a good  way  would  be  to  have  a number  of  excur- 
sions organised  at  the  same  time,  with  competitive  ines 
avoided.  It  would  be  best  to  limit  the  number  in  each 
excursion  to  50,  arranging  a systematic  tour  to  reach  special 
markets  for  special  goods.”  This  is  similar  to  the  foreign  tours 
that  we  advocated  in  these  notes  in  our  issue  of  September 

10th,  page  410.  , TT  . ...  . 

r Consul-General  Harris  writing  to 

Many  a Mickle  Makes  Americans  on  the  trade  outlook 
a Muckle.  recently  said  that  this  was  just  the 

time  for  American  merchants  and 
manufacturers  to  make  a thorough  study  of  Turkey,  and 
gradually  wedge  in  so  that  they  might  be  able  to  get  a good 
share  of  the  trade  “ when  the  boom  comes  on,  which  is  sure 
to  be  the  case  as  soon  as  the  financial  world  gets  accustomed 
to  the  new  order  of  things.”  He  advised  that  wherever 
possible  Americans  should  establish  their  own  agents  in 
Smyrna,  employing  American  citizens  if  possible,  but  failing 
that,  European  firms  should  be  given  the  preference  for  the 
reason  that  disputes  can  be  settled  in  the  respective  Consular 
court  of  which  the  agents  are  subject,”  “ American  houses 
should  give  a credit  averaging  three  months  if  they  are 
sure  of  their  representatives.”  Small  beginnings  must  not 
be  thought  of  contemptuously,  as  we  have  said  above,  and 
as  Mr.  Harris  shows  in  the  following  interesting  remarks  on 

the  electrical  trade  : — . , , a 

“ One  Smyrna  firm  informed  me  that  an  attempt  had 
been  made  some  years  ago  to  get  the  agency  of  an  American 
electrical  firm.  The  reply  was  that  unless  half  a million 
dollars  worth  of  business  could  be  done  in  the  first  year,  it 
would  not  suit  to  enter  the  field.  A German  agency  was 
then  secured,  which  was  willing  the  first  year  to  install  an 
electric  plant  costing  $1 5,000.  To-day  the  two  largest  elec- 
trical companies  in  Berlin  are  ably  represented  in  Smyrna. 
They  began  several  years  ago  by  accepting  every  proposition 
whether  large  or  small.  Just  now  when  all  restrictions 
against  the  importation  of  electiical  appliances  into  Asia 
Minor  have  been  removed,  and  a great  tidal  wave  of  elec- 
trification, so  to  speak,  is  passing  over  the  country,  it  is  not 
difficult  to  prophesy  who  will  get,  not  only  the  large  con- 
cessions for  trams  and  lighting  in  the  cities,  but  the  trade 
attendant  upon  supplying  all  the  necessary  wires,  machines, 
apparatus,  &c.,  as  well.  If  that  American  firm  had  been 
willing  to  make  a small  beginning  a few  years  ago,  it  would 
now  be  in  a position  to  get  a good  share  of  the  trade.  As  it 
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is,  not  a single  American  electrical  establishment  is  repre- 
sented in  Smyrna.” 

We  hope  that  any  reader  who  was  inclined  to  imagine 
that  the  past  trifling  electrical  connections  between  this  country 
and  Turkey  did  not  justify  us  in  devoting  much  space  to  the 
subject  has  now  changed  his  mind.  It  is  because  Turkey, 
like  China,  is  now  being  borne  on  the  wave  of  modern 
awakening,  because  that  awakening  will  cause  enormous 
strides  to  be  taken  to  make  up  for  lost  time  in  getting  into 
line  with  other  nations,  because  there  is  already  a real  elec- 
trical opportunity  well  above  the  horizon,  and  because  some 
British  firms  have  lately  shown  what  they  can  do  there,  that 
we  have  endeavoured  to  bring  out  the  importance  of  a 
market  which,  in  view  of  the  present  position  of  affairs  and 
our  favourable  financial  relations  with  the  Turk,  should  yield 
business  for  the  electrical  employers  and  employed  of  the 
United  Kingdom. 

{To  be  continued.') 


CABLE-FAULT  LOCALISATION  GRAPHS  IN 
PRACTICE. 


By  EDWARD  RAYMOND-BARKER. 


Introduction. 

Nearly  six  years  ago  a series  of  articles  by  the  writer  met 
with  kindly  acceptance  on  the  part  of  the  Editors  of  the 
Electrical  Review,  and  from  August  14th,  1903,  till 
April  1st,  1904 — inclusively — duly  appeared  in  the  columns 
of  that  journal. 

The  said  articles  began  with  a summarised  re-statement, 
based  on  a uniform  and  systematic  nomenclature,  of  various 
cable-break  localisation  methods  and  formula:,  and  went  on 
to  deal  in  detail  with  graphic  methods  especially  as  connected 
with  the  Raymond-Barker  calculator-board. 

Most  of  the  articles  above-mentioned  have  since  re- 
appeared in  booklet  form.*  The  reprint,  if  one  may  judge 
by  its  sale,  has  been  cordially  received  by  the  submarine 
cable  community  and  others  to  whom,  therefore,  the  writer 
feels  very  grateful. 

It  so  happened  that  in  August,  1903,  the  writer  ventured 
to  bring  the  Electrical  Review  article  descriptive  of  the 
calculator-board  to  the  attention  of  the  editor  of  another 
leading  technical  journal  with  a view  to  mention,  and, 
possibly,  criticism.  The  editor  of  the  latter  journal,  quite 
within  his  rights,  politely  expressed  inability  to  see  that  any 
object  would  be  served  by  reference  in  his  journal  to  the 
calculator-board,  whatever  he  might  subsequently  do  when 
the  thiDg  should  be  further  developed,  and  “ results  of 
some  actual  tests  on  cables  ” should  be  available.  The 
writer,  though  at  first  disappointed,  on  second  thoughts 
became  convinced  that  this  editor  was  perfectly  right,  and 
allusion  is  now  made  to  the  incident  solely  by  way  of  point 
to  the  introduction  of  a further  series  of  articles  on  graphic 
methods. 

A period  of  well-nigh  six  years  has  slipped  by  since  what 
has  been  described  happened.  During  that  time  much 
additional  matter  has  been  collected  and  useful  experience 
gained  ; also  fresh  light  has  been  thrown  on  graph  possi- 
bilities as  applicable  to  modern  localisation  methods  and 
geometrical  proofs. 

Thus  the  “results  of  some  actual  tests  on  cables”  fore- 
shadowed in  a way  by  the  editor,  have  now  not  only  come 
into  being,  but  have  accumulated  so  prolifically  from  the 
hands  of  friends — not  to  speak  of  tests  perpetrated  by  the 
writer  himeelf — and  are  so  varied  in  tbeir  nature  that,  in 
certain  classes  of  examples,  it  becomes  difficult  to  choose 
from  an  emburras  Ue  richesses  that  number  of  examples 
which,  without  undue  diffuseness,  will  adequately  represent 
results  achieved  in  this  interesting  line  of  work.  In  any 
case,  this  pleasant  task  will  be  attempted  in  the  following 
articles.  These  will  comprise  also  much  original  matter,  the 
result  of  personal  observation,  and  not  without  its  useful- 
ness in  supplementing  information  given  in  the  text-books. 

* " Hand-Book  in  Cable-break  Localisation.”  By  E.  Raymond- 
Barker.  H.  Alabaster,  Gatehouse  & Co.,  4,  Ludgate  Hill,  London. 


This  will  more  especially  be  so  in  the  writer’s  graph 
routine  for  Mr.  E.  S.  Heurtley’s  exposure  test,  the  polarity 
of  test  currents  under  various  circumstances,  graphs  illus- 
trating the  effect  of  telluric  currents  in  cable  break 
localisation,  &c. 

Here  and  there  in  these  articles  graphs  may  appear  which, 
in  connection  with  the  writer’s  name,  have  already  appeared 
in  recent  new  editions  of  well-known  text-books.  This  fact 
is  solely  due  to  the  kind  initiative  of  the  authors  of  the 
books  in  question  who  have  had  welcome  access  to  the 
writer’s  portfolio  of  blue  prints. 

Since  the  completion  of  the  present  series  of  notes  in 
MS.,  a new  edition  of  Mr.  H.  D.  Wilkinson’s  well-knowD 
work,  “ Submarine  Cable-Laying  and  Repairing,”  has 
appeared,  in  which  the  author,  in  his  usual  lucid  style,  has 
dealt  with  certain  fresh  matters  which  happen  to  have  been 
touched  upon  also  by  the  writer  of  the  articles  to  which 
these  remarks  are  by  way  of  introduction,  such,  e.g.,  as  those 
relating  to  the  relative  suitability  of  sine  and  carbon  currents 
for  localising  purposes  under  various  conditions.  This  parti- 
cular matter,  by  the  way,  the  writer  some  time  ago  had  the 
advantage  of  bringing  to  the  attention  of  Mr.  Wilkinson, 
especially  as  relating  to  the  paucity  of  information  up  to 
then  given  in  the  text-books  regarding  the  frequent 
instances,  in  practice,  of  the  impracticability  of  using  for 
break  localising  purposes  the  zinc  or  negative  current. 
Indeed,  amongst  not  a few  writers  it  Beemed  to  be  a gene- 
rally received  axiom  that  localisation  tests  must  be  made 
with  the  negative  current,  and  no  explanations  were  forth- 
coming as  to  the  exceptions  which,  under  certain  conditions, 
must  arise  in  contravention  to  the  aforesaid  otherwise 
excellent  rule.  Mr.  Wilkinson  has  certainly  added  con- 
siderably to  the  somewhat  sparse  information  on  this  subject 
hitherto  found  in  the  text-books. 

The  writer’s  treatment  of  these  matters  will  be  found  to 
be  chiefly  by  graphs,  and  to  follow  the  lines  of  his  graphic 
proof  of  the  false  zero  method  of  testing  conductor  resist- 
ance contained  in  an  article  by  him  published  in  the  Elec- 
trical Review  of  October  10th  and  17th,  1885,  an  article 
which,  in  regard  to  one  matter  in  which  the  writer  was  not 
sufficiently  explicit,  drew  from  Mr.  C.  E.  Rimington  a useful 
criticism  and  a valuable  addition  to  the  writer’s  graph 
proof.  These  were  acknowledged  and  replied  to  from 
Madeira  by  the  writer  in  the  Electrical  Review  of 
December  12th,  1885. 

Since  his  completion  of  the  MS.  for  the  present  series  of 
articles,  the  writer  has  had  his  attention  drawn  by  his 
friend,  Mr.  C.  W.  Schaefer,  to  a communication  published  by 
Messrs.  G.  K.  Winter,  M.I.C.E.,  and  G.  B.  Winter  in  the 
Journal  of  the  Institution  of  Electrical  Engineers  in  June, 
1893  : “Ob  a Graphic  Method  of  Studying  Behaviour  of 
Exposed  Ends  of  Broken  Telegraph  Cables,  and  of  Means  of 
Eliminating  the  Effect  of  Earth  Currents  and  of  Polarisation 
at  the  Fault.” 

It  so  happened  that  the  said  valuable  article  was  published 
in  London  during  an  absence  of  many  months  from  England 
on  the  part  of  the  writer,  who,  until  Mr.  Schaefer’s  kind 
reminder,  has  remained  unaware  of  Messrs.  Winter’s  work. 
As,  however,  in  the  writer’s  method  of  treatment,  there  are 
several  considerations  and  points  of  detail  not  referred  to  in 
Messrs.  G.  K.  and  G.  B.  Winter’s  most  interesting  com- 
munication, the  writer  will  venture  to  leave  his  own  work  as 
it  is,  and  he  submits  the  same  respectfully  to  all  interested  in 
these  matters  whether  masters — in  the  scholastic  sense— or 
fellow  students. 

The  numbering  of  the  figures  in  the  following  notes  will 
follow  on  in  regular  sequence  from  fig.  No.  37,  which 
was  the  last  diagram  in  the  writer’s  former  series  of 
graphs  completed  in  the  Electrical  Review  for  April  1st, 
1 904,  and  afterwards  reprinted  in  pamphlet  form. 


Graphs  in  Practice. 

Fig.  38  shows  a reduced  facsimile  of  a tracing  from  the 
.Iona  graphs  as  left  recorded  on  the  writer’s  calculator-board 
in  the  testing-room  of  a well-known  cable  ship  on  her  return 
from  a loDg  repairing  charter  for  a foreign  Government,  and  a 
number  of  cable  repairs. 

The  writer  was  not  on  the  staff  of  that  particular  ship,  so 
the  fact  that  the  localisation  curves  which  happened  to  have 
been  left  by  the  electrician  on  the  celluloid  sheet  of  the 


calculator-board  were  only  a few  out  of  the  many  obtained 
during  cable  operations  and  used  as  definitive,  speaks  volumes 
foTthe  confidence  inspired  in  minds  other  than  the  writer  s 
own  by  the  use  of  the  calculator-board  for  Jona  and  other 

graphic  methods.  . . . «• 

8 A cable-ship  electrician  taking  part  in  a long  series  of 
cable  repairs  in  quick  succession,  and  busy  with  all  the 


naturally  has  to  be  deducted  from  the  various  resistances 

indicated  by  the  cable  test  curves.  , 

Dotted  lines  have  been  drawn  in  fig.  38  from  the  several 
curves  as  given  by  scale-zero  bridge  tests  to  those  points  on 
the  line  representing  resistance  up  to  break,  whichsu  - 
quent  recovery  of  cable  from  ship’s  cut-in  proved  to  have 

h^or °exTmple , in  fig.  38  the  first  curve  from  the  right 
with  black  plottings,  which  was  a test  made  jhore, 
shows  the  resistance  to  break  to  be  2,158-2,000  - 158 
ohms  from  shore— the  true  result,  which  almost  oomjaded 
with  that  previously  estimated  on  evidence  afforded  by 

^Having  dealt  with  the  foregoing  examples  more  or  less 
m bloc. , we  find  similar  matter  in  fig.  39  treated  more  in 

de^nfig.  39,  tests  A,  B,  C,  D are  all  from  ship’s  cuts-in  to 
broken  ends,  the  intervening  conductor  resistances,  as  sub- 
sequently ascertained  on  picking  up,  being  severally  2,  4 8 
and  6 ohms,  after  deduction  of  the.  extra  resistances 
added  for  the  adjustment  and  steadying  of  the  testing 

“tSV-Uw  only  tot  in  fig.  39  made  by  the  writer- 
was  observed  from  shore,  and  shows  the  graph  localisatio 
of  a fault  in  an  unbroken  cable,  which  not  only  entirely 
interrupted  telegraphic  communication,  but  gave  next  to  no 
difference  in  shore’s  tests,  whether  distant  end  was  free 
or  “ to  earth.”  Notwithstanding  the  serious  nature  of  this 
fault,  the  exterior  mechanical  condition  of  the  cable  at  t 


rapidly  accumulating  work  that  mounts  up  so  quickly  on 
those  occasions,  is  the  last  man  in  the  world  to  waste  time 
by  using  a device  he  does  not  like  and  does  not  feel  at  home 
with.  He  would  jettison  it  sooner.  . • . ! 

In  fact,  experience  not  only  on  the  ships,  but  also  at  cable 
stations,  goes  to  show  that  once  a man  adopts  graph  methods, 
he  becomes  so  pleased  and  interested,  and  finds  them  such  an 
excellent  corroborative  check  on  the  style  of  his  testing,  and 
general  accuracy  of  his  work,  that  he  wonders  he  never  took 

to  graphs  before.  , . , , 

Fig.  38  shows  a number  of  Jona  graphs  obtained  accord- 
ing to  the  routine  explained  in  connection  with  fig.  27  of  the 

earlier  series.  , , , ... 

ABC  are  check  curves— indicated  by  cross  plottings— 
obtained  on  artificial  exposures  of  core  107  lb.  Cu./140  lb.  g.p., 
with  the  same  battery  and  apparatus  as  used  for  the 
actual  localisation  teats  successfully  made  on  the  various 

cables  in  need  of  repair.  . 

The  other  six  curves,  with  various  circular  plottings,  as 
shown  in  the  explanatory  table  included  with  fig.  38, 
severally  belong  to  certain  definitive  localisation  tests  (to 


ireaks)  made  during  repairs  on  the  Ceuta,  Tangier  and 
renerife-La  Palma  cables. 

All  the  said  tests  were  made  through  an  inserted  extra 
■esistance  of  2,000  ohmB,  which,  of  course,  represents  the 
point  of  origin  of  the  artificial  exposure  curves,  and  which 


pin's  head.  This  particular  example  will  f“?h«r 

attention  in  these  articles  in  connection  with  Mr.  h.  S 
Hartley’s  exposure  test.  At  present  it  suffices J^eS- 
the  graph  E indicated  at  approximately  100  ohms,  a terns 
tance  up  to  the  fault  eventually  proved  to  be  96  ohms  after 
due  deduction  of  the  extra  inserted  resistance— on  that 

fig.  39  i»  to  afford 

practical  working  on  five  different  occasions  in  the  hands 

three  different  observers.  , ■ , , 

Figs  40  and  41  afford  striking  instances  of  the  interest 
attaching  to  graphs  of  artificial  exposure  tests  with  especnd 
reference  to  the  educational  influence  these  graphs  bring  to 
bear  on  cable-break  localisation  and  problems  as  to  what  ar 
£ m“t  Stable  testing  current,  to  be  u»ed  on  any  partrcnlar 
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an  ease  envied  by  the  writer  who,  of  more  ordinary  calibre, 
greatly  prefers  graphs  which  afford  at  a glance  an  easy  and 
illuminative  interpretation  of  the  conditions  involved  by, 
perhaps,  quite  a crowd  of  resistance  and  current  values. 

Figs.  40  and  41,  referring  respectively  to  cores  70Cu./75  g p. 
and  400  Cu./360  G.P.,  each  give  two  sets  of  curves,  one 
involving  varying  battery  powers  as  a means  for  varying  the 
testing  currents,  tin  other  varying  bridge  ratios  on  the  Mance 
principle. 

In  each  series  graphs  are  given  for  the  following  copper 
strand  exposures : — 2 in.,  1 in.,  \ in.,  J in.,  ^ in.  and  a flush 
cut,  viz.,  the  conductor  showing  its  sectional  area  flush  with 
the  gutta-percha  dielectric. 

Inspection  of  these  artificial  exposure  graphs  suggests  the 
following  reflections  ; — 

1.  In  the  Mance  test,  under  ordinary  conditions,  bridge 
readings  with  bridge  ratio  10,  10  serve  no  purpose,  and  may 
easily  lead  to  quite  erroneous  results. 


Fig.  41.— Cobe  — — Artificial  Exposures 

360  LB.  G.P. 


2.  A set  of  Jona  graphs  of  Mance  readings  affords  useful 
corroboration  of  the  general  trend  of  the  corresponding  set 
obtained  with  varying  battery  powers.  Take,  for  instance, 
fig.  40,  which  shows  tests  on  70/75  core.  In  this  diagram 
the  lay  of  the  corresponding  curves  in  the  two  sets  is  almost 
absolutely  identical.  Take,  e.y.,  the  manner  in  which  the 
1 in.  and  -g  in.  curves  in  both  sets  are  in  particularly  close 
proximity  to  each  other,  or  the  manner  in  which  the  tests  on 
the  flush-cut  exposure  evince  exactly  parallel  characteristics 
of — in  this  particular  case— uselessness  as  indices  of  the  true 
resistance  up  to  the  break.  The  reason  for  this  uselessness 
becomes  evident  from  what  now  follows. 

3.  The  flush-cut  curves  illustrate  graphically  a fact  which 
in  the  early  days  cable  electricians  found  out  by  personal 
experience,  namely,  that  when  a lively  bridge-balance  and 
great  differences  in  observed  resistances  due  to  corresponding 
changes  in  current  pointed  to  a small  exposure  at  the  break, 
the  only  reliable  results  were  to  he  obtained  with  quite  weal 
currents.  Fig.  40  shows  the  lay  of  the  flush-out  exposure 
curves  to  be  hopelessly  erroneous  owing  to  the  heavy 
polarisation  of  the  small  exposure-  by  the  use  of  too  strong 
currents,  accompanied  by  dense  agglomeration  of  high- 
resistance  hydrogen  gas  bubbles  thrown  off  from  the  small 
copper  exposure,  but  tending  to  cling  and  greatly  increase 
apparent  resistance  between  the  flush-cut  copper  and  water 
at  the  ciicle  of  contact  between  the  small  copper  conductor 
and  the  surrounding  flush  surface  of  gutta-percha. 

Ou  the  other  hand,  the  portions  of  the  two  flush-cut 
curves  corresponding  to  results  from  the  tower  testing 
currents  (say,  from  2 to  (i  milli-amperes)  if  taken  by  them- 
^‘Ives  arc  found  to  point  straight  towards  1,800  ohms,  viz., 
the  true  resistance  up  to  break, 


I.  A comparison  of  the  small-core  curves  in  fig.  40  with 
those  obtained  from  the  heavy  core,  as  shown  in  fig.  41,  will 

interest  the  student. 


'To  be  continued.) 


PROCEEDINGS  OF  INSTITUTIONS. 


Production  of  Iron  and  Steel  by  the  Electric  Smelting 

Process. 


{Abstract  of  paper  read  before  the  Iron  and  Steel  Institute 
September,  1909,  by  E.  J.  Ljungberg,  Falun,  Sweden.) 


There  is  at  present  not  much  to  add  to  what  has  already  been  pub- 
lished concerning  the  melting  of  steel  by  the  use  of  electric  current. 
Furnaces  up  to  a capacity  of  15  tons  have  been  built  for  making 
special  steel  with  good  commercial  results,  but  for  making  steel  of 
ordinary  quality  the  electric  method  still  seems  to  be  too  expen- 
sive, even  where  cheap  water-power  is  available. 

At  Gysinge,  one  of  the  works  belonging  to  the  Stora  Kopparbergg 
Bergslag,  there  is  one  Kjellin  induction  furnace  with  a capacity 
of  2 tons,  but  as  this  is  working  as  a Talbot  furnace,  not  more  than 
about  1 ton  at  a time  is  tapped. 

The  continuous  current  used  in  this  furnace  represents  about 
200  kw  , and  the  output  in  300  days  amounts  to  about  1,200  tons  of 
ingots,  using  50  per  cent,  pig  and  50  per  cent,  scrap.  The  product 
is  a superior  carbon  tool  steel. 

In  the  eleclric  furnace,  as  well  as  in  the  crucible  plant,  there  are 
also  produced,  among  different  kinds  of  special  steel,  high-speed 
self-hardeniDg  steel,  tungsten  steel,  chromium  steel,  and  nickel 
steel.  Such  steels  can  easily  be  made  in  electric  furnaces  when 
the  necessary  care  is  taken.  When  speaking  of  high-quality 
steel,,  all  steel-makers  know  that  the  utmost  care  in  heating, 
hammering,  rolling,  and  tempering  is  necessary  if  a good  result  is 
to  be  obtained. 


For  a country  like  Sweden,  possessing  practically  no  coal  mines 
but  numerous  waterfalls,  the  manufacture  of  iron  and  steel  direct 
from  ore  by  the  agency  of  the  electric  current  is  of  much  more 
interest  than  the  melting  of  pig  and  scrap  to  make  steel.  At  the 
works  at  Domnarfvet  extensive  and  costly  trials  have  therefore 
been  made  in  the  direct  reduction  of  oie  during  this  and  the  past 
few  years. 

In  these  experiments  two  modifications  of  a furnace  constructed 
by  Mr.  Wallin  in  Berlin,  and  several  modifications  of  a furnace 
constructed  by  Messrs.  Gro  rvall  & Lindblad  (the  Electro-Metal 
Co.),  Ludvika,  have  been  tried,  Of  these  it  is  needless  to  describe 
any  except  the  latest  form. 

The  accompanying  drawing  shows  a furnace  similar  to  a common 
blast-furntce,  but  with  three  electrodes  fed  by  three-phase  alternat- 
ing current  at  about  40  volts,  60  cycles,  and  9,500  amperes, 
averaging  674  h.p  , instead  of  tuyeres.  In  this  furnace,  which  has 
been  running  for  1,903  hours,  there  has  been  produced  28  tons  of 
iron,  containing  from  0 95  to  3 09  per  cent,  of  carbon. 

In  the  manufacture  of  this  quantity  there  was  used 


Ore 

Lime 

Coke 

Charcoal  . 
Electrodes. 


total . 


Electric  current 


442  tons. 

24  „ 

41  „ 

58  „ 

6'5  ., 

891,623  Kw.-hours. 


or  per  metric  ton  of  pig-iron  produced  : — 


Coke  and  charcoal  353  3 tg. 

Power,  h.p -year 0'492° 

Electrodes  effective,  8 8 kg.;  wasted 

ends,  13  9 kg 22'7  kg. 

Pig-iron  from  ore  and  lime  60  02  kg. 

Pig-iron  from  ore  alone  63  50  kg 

Pig-iron  per  h.p. -year 2‘03  fon's. 


The  temperature  of  the  gases  escaping  from  the  furnace  is 
generally  very  low,  and  they  contain  on  an  average  about  22  per 
cent,  of  carbon  dioxide  (from  8 to  41  per  cent.).  The  amount  of 
carbon  monoxide  varies  from  39'4  per  cent,  to  61  per  cent.  The 
gases  contain  practically  no  nitrogen,  but  steam  from  the  water  in 
the  ore,  lime,  coke  or  charcoal  is  present. 

The  efficiency  of  the  electric  current  ought  to  be  higher  than 
hitherto  if  the  considerable  loss  of  heat  by  cooling  water  and 
radiation  can  be  reduced.  These  losses  seem  to  be  about  30  per 
cent.  r 

No  air  whatever  is  used  in  the  process,  and  the  gases  are 
produced  from  the  carbon  in  the  charcoal  and  coke  and  the  oxygen 
in  the  ores  (FeO  + C = Fe  + CO).  Either  charocal  or  coke  may 
be  used,  but  the  consumption  of  fuel  will  be  practically  the  same  in 

either  case. 

According  to  the  description  of  the  inventor,  the  figure  shows  a 
vertical  section  through  the  furnace,  which  consists  of  a lower 
portion,  or  smelting  chamber,  corresponding  to  the  hearth  of  a blast 
furnace,  and  a top  section  or  shaft.  Tne  latter  is  supported  on 
columns,  which  prevent  any  weight  from  bearing  on  the  arch  of  the 
smelting  chamber.  The  latter  is  so  proportioned  as  to  provide  a 
considerable  amount  of  free  space  between  the  charge  and  the 
arched  roof  through  which  the  carbon  electrodes  project  into  the 
charge.  The  brickwork  is  thus  protected  against  any  very  high 
temperature,  and  remains  a non-conductor  of  electricity.  This  is 
an  important  feature  of  this  furnace,  since  experiment  has  shown  that 
if  the  electrodes  enter  the  chamber  at  the  point  where  the  charge 
touches  the  w'alls,  a very  high  temperature  is  generated  at  this 
point ; the  brickwork  is  destroyed  and  becomes  a conductor  of  elec- 
tricity, giving  rise  to  a more  or  less  complete  short-circuit.  The 
brickwork  may  be  further  cooled  by  means  of  a blast  of  cool  gas 
taken  from  the  top  of  the  furnace  and  blown  in  round  the  electrodes 
with  a fan,  no  heat  being  lost  by  this  proceeding. 


the  electrical  review. 


The  ore  and  fuel  are  crushed  to  a suitable  Bize,  and  are  fed  into 
the  top  of  the  furnace  through  the  bell  hopper  in  the  usual  way,  the 
ore  being  partially  reduced  by  the  carbon  monoxide  rising  through 
the  charge^  The  latter  spreads  out  in  the  smelting  chamber  as 
shown,  mid  the  reduction  is  there  completed.  Since  the  electrodes 
nToiect  well  into  the  charge,  the  highest  temperature  occurs  in 
cPeutre  o7the  latter,  and  the  brickwork  is  thus  kept  cool  compared 
with  the  walls  of  an  ordinary  blast-furnace. 


Electbic  Smelting  Fubnace,  Domnabevet,  Sweden. 

It  wiu  s 

SeTS"  maki*  »o»  »d  .tee.*  the 

the  problem  is  ec  dic^  any  definite  statement  yet,  but  this 

Tal°e’ ^ 18  7?  nnderstood  by  all  iron  and  Bteel  makers  when  they 
will  be  readily  nn  7 taven  to-  bring  the  Bessemer,  the 

* «*<■  •— * — - 

perfection. 

The  Determination  of  the  Economy  of  Reversing 
Rolling  Mills. 

By  C A.  Ablett,  B.Sc.,  A.M.Inst.C.E.  (London). 

(Abstract  of  PoTer  read  before  the : IRON  and  Steel  Institdte, 
v September , lyirJj 


dTsrit  the  last  antumn  meeting  of  the  Iron  and  Steel  Institute,  five 
S ™kH“e  decidrf  to  adopt  electrically-driven  ,e»e..,»g 

rolling  mill.,  »•*.« » > *‘l  ™ » f,™ U S.  dMerSTpiS.  ol 
ttTwo.°d“ne  at  llart  being  in.talled  to  replace  an  engine  leal  tban 

"ffilSMSS t&SSSL,  be  brie*  — — 

as  follows  :■ — . , , . .. 

1 Greater  economy  in  fuel  consumption. 

redaction  in  coat  of  repair,, 
attendance,  oil,  &c.,  the  reduction  in  the  cost  of  oil  being  very 

^Gfeater  convenience  and  reduction  of  management  expenses 

d“  tS”^tri“l  plant  1.  maintained 

throughout  the  life  of  the  plant,  and  does  not  dimmish  as  the 

P&Th7cap'ital  cost  of  an  electrically-driven  reversing-mill  is  greater 
than  that  of  a steam-driven  mill  driven  by  a plain  two-cylinder 
engine,  but  in  the  last  two  years  the  experience  gained  in^ga 
number  of  such  plants  to  work  has  enabled  the  capital  cost  to  be 

^S^otrS'ibe  capita,  coat  arc  ac.-c.ly  W-fl* . .JUJ. 
some  entirely  new  method  of  reversing-mill  driving  is  evolved  in 
place  of  the  Ilgner  system,  which  has  been  employed  exclusively  up 
to  the  presented  the  present  state  of  electrical  knowledge  does 

not  offer  much  prospect  of  this.  . ,.  , ..  . 

In  a very  large  number  of  cases  the  economies  which  could  be 


effected  bv  the  adoption  of  electric  driving  are  found  to  amply 
justify  the  increased  capital  expenditure.  At  the  present ^tim ^ 
question  of  saving  in  fuel  consumption  appeals  to  most  steelmakers 
as  the  chief  inducement  offered  by  electrical  drmng.  as  the  possi 
bilities  in  the  direction  of  greater  output  are  not  fully  rec0^  8e  ; 
there  being  as  yet  no  published  figures  relating  to  this.  It  u .there 
fore  of  interest  to  consider  the  methods  by  which  the  economy 
fopl  newer  or  steam  consumption  can  be  ascertained. 
f Tests  are  frequently  made  to  determine  the  economy  of  a reversing 

mil!  ^By  ^indicating"  the  engine  and  esti mating  the  steam  con- 
sumption per  indicated  horse-power  from  some  of  the  larger 

^2grWher°er boilers  can  be  isolated,  by  measuring  eit^er  ^®.^ea 
water  or  the  coal  burnt  for  a considerable  period,  and  keepmg 
record  of  the  tonnage  of  steel  rolled  over  that  period,  so  that  the 
result  is  expressed  in  pounds  of  coal  or  pounds  of  steam  per  ton 

r°Inthe  author’s  opinion  the  results  of  such  tests  bave  little  value. 

The  steam  consumption  corresponding  to  small  diagrams  W naturally 
considerably  higher  per  indicated  horse-power  than  that  w 
corresponds7  to  full  load,  so  if  the  steam  consumption  was  worked 
out  fof  all  the  diagrams  taken  in  rolling  down  an 
tinnnns  indicator  the  average  steam  consumption  per  indicated 
horae-power1  would  be  .bow.  to  bem.eh  higher  tha.  il  only  a lew 

tlX7rtbe°.“°.a  taking  p,aoe  before  the  .team 
comes  to  the  engine  stop- valve,  which  are  naturaUy  higher  in  pro 
portion  to  the  total  wo?k  done  .with  a ^emuf-mill 
with  a continuous- running  engine,  and  the  losses  due  to  conden 
ssition  and  leakage  in  the  engine  cannot  be  accurately  ascertained. 

The  method  oi  measuring  the  feed  water  or  coal  burnt  per  ton  of 
steel  rolled  which  can  only  be  carried  out  where  it  is  possible  to 

7nt^^lybdifferentT q^muriUes^rc  \n  °lud^d  <in^^^measuremei^,  f 

SL “K  J aectfona are  being  rolled  from  the  a.m. 
sized  ingots  under  similar  conditions  in  both  cases.  • 

Where  it  is  possible  to  isolate  the  boilers  supplying  a reversing 

mill  engine  re^able  figures  for  the  steam  or  fuel  consumption  can 

be  obtained  by  making  a simultaneous  test  to  determine  the  actua 
vyork  required  in  foot-pounds  to  roll  the  ingots,  supposing  that  the 
Tme  si^d  ingots  arebeing  rolled  down  to  the  same  section  for  a 

nU?6ar  sSthofI8con,inuous  indicator  diagrams  are  taken  during  the 
total  time  that  one  ingot  is  being  rolled,  the  J 

diap-rams  reduced  to  the  proper  scale,  as  determined  Dy  sne 
steam  pressure  and  the  size  of  cylinders  of  \e 

total  work  done  on  the  ingot  in  'oot-pounds  ” ^^hUe 

“if rnatSy  desirable  to  take  continuous  diagrams  for  a 

-sr  ESStisttfT 

Se  when  ingot,  are  being  rolled,  and  that  tbi.  „ p.rt.eul.rl,  the  c.e 

* »Ue..et,iea.ly.d,iven  rereraing 
® in  exnressed  in  kilowatt-hours  per  ton  rolled,  can  be 
determined' in  the  simplest  possible  manner  by  inserting  an  ordinary 

It  suits  expres  kilowatt-hour  varies  according  to 

looal cor^itiona  ^knowi’ng’thiacoat,  the  total  eoato.  power  can  be 

”'SeaMtoS,fignre.  .bow  aome  ebaraoterirtio  value,  for  the 
kikwatrtS  "perton  rolled,  obtained  from  teat,  on  rerera.ng 
mills : — 


KilowaH-hours 
per  ton. 


Output, 

Output, 


4J  in.  X 4i  in.  billets  from  2‘5-ton  ingots. 

53  tons  per  hour  ...  •••  . — 

6 in  X 6 in.  blooms  from  2'5-ton  ingots. 

8 SHE'S™  from  ingot.,  " Oatpnt, 

in.  blooma  from  7-ton  ingota,  meaauriog34  j 
ii  x 25  in.  Output,  65  tons  per  hour 
32  in  X 9 in.  slabs  from  6-ton  ingots  measuring 
36  in.  X 19J  »>“•  Output,  40  tons  per  hour  .- 
32  in  X 5 in  slabs  from  6-ton  ingots  measuring  36  in. 

v 194  in.  Output,  40  tons  per  hour  ... 

Flange  roils,  100  lb.  per  yard,  from  2 ton  ingots. 

Output,  30  tons  per  hour  ...  

Beams,  120  lb.  per  yard,  from  15  ton  ingots 
Channels,  92  lb.  per  yard,  from  1 5-ton  ingots 


22  5 
17  5 
130 
112 
4 3 


58 

48  0 
36  0 
370 
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NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  PLANT. 


Mining  Switchboard. 

The  accompanying  illustration,  fig.  1,  shows  a cellular  high-pres- 
sure switchboard  of  the  Union  Electric  Co.,  of  Park  Street,  South- 
wark, S.E.,  designed  principally  for  underground  mining  work 
where  available  space  is  limited,  and  inaccessibility  of  live  portions 
of  the  switchgear  essential.  The  design  consists  of  numbers  of 
cells  constructed  either  of  steel  framework  and  sheet-iron,  or  of 
artificial  stone.  The  upper  portion  of  these  cells  contains  the  bus- 
bars and  receptacles  for  the  isolating  plugs.  The  circuit  connec- 
tions, which  are  provided  with  suitable  plug  receptacles,  are 
arranged  upon  porcelain  insulators  at  the  back  of  the  cells.  For 
each  cell  a movable  enclosure  or  switch  unit,  mounted  on  wheels, 
contains  the  oil-break  switch,  current  and  pressure  transformers,’ 
time  relays,  signal  lamps,  and  the  measuring  instruments  required,' 
together  with  the  operating  lever  for  the  isolating  plugs,  which  are 
fixed  upon  suitable  insulators  and  project  through  the  back  of  the 
enclosure.  The  plugs  for  the  circuit  connections  are  arranged  in  a 
like  manner ; these  plugs  engage  with  their  respective  receptacles 
when  the  switch  unit  is  pushed  into  its  cell.  The  action  of  putting 
in  the  isolating  plugs  automatically  locks  the  movable  switch  unit 
in  position.  The  oil-break  switch  lever  is  also  interlocked  with 
the  lever  of  the  isolating  plugs,  so  that  the  former  must  be  put  to 
the  oS  position  before  the  isolating  plugs  can  be  withdrawn. 


they  have  been  running  for  some  time  on  wire-rod  mills,  enabling 
the  mill  to  be  stopped  instantly  from  any  number  of  desired  points 
and  providing  an  automatic  safety  device  against  overload  ’ 

Eeversing  clutches  have  been  fitted  to  large  planing  machines, 


doing  away  with  shifting  belts,  striking  gear,  &c. ; they  are  said  to 
be  better  than  reversing  motors,  because  the  same  speed  of  cut  and 
return  can  be  maintained  for  any  length  of  stroke.  For  shafting, 
loose  pulleys,  &c.,  a very  large  number  have  been  made. 

The  clutch  is  made  in  17  standard  sizes  and  3 types. 


Fio.  1. — Union  Electric  Co.’s  Cellular  Mining  Switchboard. 


The  illustration  shows  a board  of  this  type  constructed  for  two 
incoming  and  three  outgoing  6,000- volt  circuits. 

S.M.  Electromagnetic  Clutch. 

Messrs.  C.  E.  Luoard  & Co  , of  Middlesbrough,  have  put  on  the 
market  this  clutch,  whicn  has  been  in  use  on  the  Continent  for  some 
time  past.  It  consists  of  a stationary  magnetic  body  containing  a 
coil,  and  provided  with  feet  for  fixing  to  a suitable  support.  The 
armature  is  divided  into  two  parts  ; the  driver  is  fitted  with  a 
renewable  cone  of  phosphor  broDze  or  hard  fibre  (according  to  the 
nature  of  the  drive),  and  the  driven  part  is  fitted  with  an  accurately 
ground  coDe  of  Bt.eel.  Continuous  current  is  supplied  to  the 
energising  coil,  which  draws  the  t wo  parts  of  the  armature  togethor, 
driving  being  effected  partly  by  the  friction  of  the  cones  and  partly 
by  magnetism.  Between  all  other  faces  of  the  clutch  an  air  gap  is 
maintained,  so  that  sticking  from  residual  magnetism  is  impossible. 
The  principal  advantage  of  the  clutch  is  that,  it  hss  no  slip  rings  or 
brushes,  the  cable  being  connected  to  terminals  fixed  on  the  side  of 
the  stationary  magnetic  body. 

Home  large  clutches  have  been  successfully  applied  to  rolling 
mills  using  1,200  h r.  at  3.50  r.p  m.,  and  800  h.p.  at  215  r p.m.,  and 


Grinding  Mill  for  Samples  of  Fuel. 

The  grinding  mill  illustrated  below  has  been  designed  specially 
for  crushing  samples  of  coal  and  slack.  The  mill  is  constructed  on 
the  coffee  mill  principle,  and  consists  of  (1)  a hopper;  (2)  two  ribbed 
grinding  cones,  the  outer  of  these  being  fixed  while  the  inner  one 
is  rotated  by  the  spur-wheel  on  the  central  shaft ; and  (3)  a 
receptacle  for  the  crushed  sample  of  fuel. 

The  mill  is  strongly  built,  and  the  grinding  cones  are  adjustable 
so  that  the  space  between  their  lower  edges,  and  the  fineness  of 
the  sample,  can  be  varied  at  will.  The  bearings  of  the  horizontal 
driving  shaft  are  of  gun-metal,  and  a heavy  fly-wheel  is  attached. 
The  smallest  size  of  mill  Btands  20  in.  high,  and  takes  lumps  of 
fuel  up  to  2^  in.  x l.j  in.  in  superficial  dimensions.  The  hopper 
holdB  8 lb.  ot  fuel ; this  charge  can  be  passed  through  and  reduced 
to  pass  a 16/in.  mesh  sieve  in  five  minutes,  using  hand  power  for 
driving  the  mill.  With  mechanical  power,  the  output  can  of  course 
bo  accelerated. 

The  mill  js  adapted  for  crushing  down  the  larger  samples  of  fuel 
weighing  14-28  lb.  obtained  in  those  central  stations  where  fuel 
sampling  is  now  regularly  carried  out.  Mr.  William  Barnes,  of 
the  St.  Oswald  Works,  Ashbourne,  is  the  maker. 
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A New  Hercnry  Air-Pnmp. 

An  apparatus  which  is  mechanically  driven,  and  which  enables 
an  extremely  high  vacuum  to  be  attained,  is  described  in  a recent 
number  of  E.T.Z.  It  consists  essentially  of  a bent  tube  r,  half 
filled  with  mercury  (figs.  4 and  5),  ending  in  two  S-shaped 
extensions  b,  and  connected  at  its  centre  point  by  the  straight 
tube  c and  a flexible  tube  p,  to  the  vessel  to  be  exhausted  d. 
The  8-shaped  ends  expand  into  the  tubes  which  are  con- 
nected by  the  T-tube  t,  t and  flexible  tube  l to  any  ordinary 
air-pump  to.  In  order  to  save  time,  the  pressure  in  d is  first 
reduced  to  about  10  or  20  mm.  of  mercury  by  means  of  the  pump  w, 
setting  the  tube  in  the  position  shown  in  fig.  4.  The  apparatus 
is  then  Bet  rocking  about  the  axis  a,  from  the  position  of  fig.  4 to 
that  of  fig.  5.  The  mercury  retained  in  the  S-shaped  extension 


acts  as  a valve,  preventing  the  return  of  air  from  the  tubes  / into 
the  main  tube  r,  whilst  at  the  same  time  the  air  drawn  from  the 
vessel  d through  c is  forced  through  the  S-tubes  into  the  tubes  /, 
and  is  removed  from  these  by  the  air-pump  w.  Fig.  6 shows  how 
the  apparatus  is  mounted.  The  pump  is  driven  by  means  of  a 
small  tnrbine. 

It  is  stated  that  a vacuum  of  0 00001  mm.  of  mercury  can  be 
obtained  with  this  pump.  The  parts  can  be  very  easily  taken  apart 
and  cleaned  The  pressure  is  measured  by  means  of  a special  kind 


Fig.  6. — Von  Roden  Pomp,  Complete. 


of  Macleod  gauge,  arranged  in  the  form  of  a spiral  tube,  in  which 
a portion  of  the  exhausted  space  can  be  cut  off  by  a mercury  seal 
and  the  gases  compressed  to  -n?8u  of  their  original  volume,  with  ** 
corresponding  increase  in  the  preesure,  which  is  thus  rendered 
measurable.  The  pump,  which  is  the  invention  of  Dr.  von  Reden, 
is  made  by  the  Polyphos-Elektbizitats  Ges.,  of  Miiuchen. 

Lundberg  “ Intermediate  ” Switch. 

Messrs.  A.  P.  Lundbebg  & 8ons,  of  Pioneer  Electrical  Works, 
Islington,  have  sent  us  a sample  of  their  new  “ Intermediate 
switch,  replacing  their  present  type  of  " Pivot  Intermediate 
switch,  for  controlling  lamps  from  a number  of  different  positions. 
The  switch,  which  is  illustrated  in  fig.  7,  is  of  very  ingenious 
construction,  being  provided  with  double  clip  contacts,  through 
which  the  current  may  pass  in  any  one  of  four  possible  ways,  thus : 


The  connections  of  the  intermediate  switch  are  shown  on  the 
accompanying  diagram,  fig.  9,  from  which  it  will  be  seen  that  the 
terminals  must  be  connected  either  crosswise  or  lengthwise  ; this 


is  effected  by  a very  cleverly  built-up  patent  rocking  contact  arm, 
shown  in  fig.  S.  The  arm  consists  of  six  brass  stampings,  insulated 
with  mica,  and  held  firmly  together  with  screws  insulated  with 
porcelain  bushes,  the  construction  being  therefore  proof  against 


Fig.  7.— Lundberg  “Intermediate”  Switch. 


breakdown  through  overheating  or  moisture.  According  to  the 
Bcheme  of  connections  illustrated,  only  one  pole  of  the  circuit  iB 
brought  into  the  switch,  so  that  short-circuiting  is  impossible.  The 
switch  is  made  in  two  patterns,  for  surface  and  flush  work  respec- 


Fig.  8.— Rocking  Contact  Arm. 


tivdly  ; it  is  interesting  to  note,  too,  that  by  the  omission  of  one 
of  the  U-shaped  contact  arms  it  can  be  converted  into  a series- 
parallel  switch  with  no  “off”  position,  or  if  both  U-shaped  arms 
are  removed,  it  becomes  a double-pole  switch.  In  its  normal  con- 


Fig.  9.— Diagram  of  Connections— Lamps  Alight. 


dition  it  makes  a reversing  switch  without off  ” pcsition.  If  used 
for  these  purposes,  the  switch  should  have  a porcelain  cover,  or  the 
metal  cover  should  be  lined  with  an  insulator. 

Rolling  Heavy  Copper  Rod. 

Our  readers  will  be  interested  in  the  accompanying  view  which 
was  recently  received  from  Messrs.  Thom&s  Bolton  & Sons,  Ltd. 
It  shows  one  of  the  heavy  wire  rods  which  this  company  now  roll 
at  their  Oakamcor  works  with  the  object  of  dispensing  with  all 


Fig.  10.— Jointless  Trolley  Wire. 


joints  of  any  description  in  the  manufacture  of  trolley  and  trans- 
mission wires.  They  are  rolled  from  huge  bars  of  solid  copper, 
some  6 in.  square  in  section,  with  a length  of  9 ft.  or  more 
according  to  the  weight  required,  the  coil  shown  in  the  illustration 
being  equivalent  to  about  half-a-mile  of  No.  0000  s.w.o.  wire. 

We  are  informed  that  the  method  is  unique  in  the  copper  industry, 
and  is  proving  very  satisfactory  from  the  manufacturers  point  of 
view,  while  the  absence  of  joints  is  much  appreciated  by  tramway 
sngineers. 
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Messrs.  Bolton  have  of  late  been  devoting  special  attention  to 
the  tensile  strength  of  heavy  wires,  one  of  Buckton’s  latest  self- 
registering testing  machines  beiiig  constantly  employed  on  samples 
of  copper  destined  for  trolley  wires.  An  examination  of  the  stress- 
strain  diagrams  showed  specimens  of  wires  as  thick  as  Nos.  00000 
and  000000  S.W.G.  having  an  ultimate  strength  as  high  as  25  tons 
per  square  inch,  with  an  elongation  of  2f  per  cent,  to  3 per  cent, 
in  10  in. 

New  B.T.-H.  Motors  and  Generators  (Type  DO). 

The  British  Thomson-Houston  Co,  Ltd.,  of  Rugby,  are 
bringing  out  a new  line  of  d.c.  motors  and  generators  embodying 
recent  improvements.  The  armatures  are  of  sheet-steel  laminations 
with  form-wound  coils,  and  the  commutators  are  forced  on  and 
keyed  to  prevent  relative  movement ; the  magnet  frames  are  of 
cast-iron,  with  laminated  wrought-iron  poles,  which  can  be  removed 
with  the  field-coils  without  displacing  the  armature.  The  end 
Bhields  can  be  turned  through  90°  or  180°,  and  the  bearings  are  in 
length  three  times  the  diameter  of  the  shaft,  and  of  the  self-oiling 
type.  The  temperature-rise  after  six  hours’  full-load  run  is 


Fig.  11.— B.T.-H.  Open  Motob  (Type  D G 8). 


specified  not  to  exceed,  in  the  case  of  protected- type  generators, 
40°  C.,  and  all  the  motors  and  generators  will  stand  an  overload  of 
25  per  cent,  for  30  minutes,  or  50  per  cent,  momentarily.  Five 
types  of  cover  are  supplied,  ranging  from  perforated  metal  to 
flame-proof  ; the  machines  that  are  equipped  with  Bolid  covers  can 
be  provided  with  a fan  behind  the  armature,  which  draws  in  air  at 


Fig.  12.— D Q Totally-Enclosed  Motor,  with  End  Shield 
Removed,  showing  Fan. 


the  inside  of  the  commutator  end  shield  and  discharges  it  at  the 
pulley  end,  bo  as  to  obtain  the  full  advantage  of  an  enclosed 
machine  without  the  reduced  rating  and  increased  temperature-rise 
otherwise  necessitated.  The  machines  are  rain-proof,  and  can  be 
made  duBt-proof.  Price-list  No.  222  gives  full  particulars  of  the 
series  wRh  dimensions  and  prices,  and  the  accompanying  figures 
show  the  appearance  of  the  open  and  enclosed  machines 


filectnc  Smelting. — According  to  the  Standard , the  first 
great  electric  smelting  plant  for  the  treatment  of  ores  to  be 
established  in  Canada  is  to  be  erected  at  Sault  Sainte  Marie,  Lake 
aupenor.  Similar  furnaces  are  now  in  successful  operation  in 

S7Wnno  ono  A SeC.°nd  ,plant’  involvin8  investment  of  some 
*7,000,000,  is  contemplated  at  a point  on  the  Ottawa  River,  and  it 
is  confidently  expected  that  this  will  be  followed  by  many  more 
plants  of  a similar  nature.  J 


CORRESPONDENCE. 

Letters  received  by  us  after  5 f.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  common v 
calwns  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer’s  name  and  address  in  our  possession. 


Magnetising  Current  of  an  Induction  Motor. 

I have  read  with  much  interest  “ W.  D’s.”  most  courteous 
reply,  and  his  explanation  of  the  various  losses  in  an 
induction  motor,  and  I beg  to  thank  him  for  the  same.  I am 
afraid,  however,  he  has  not  fully  understood  the  query  raised  • 
it  was  as  follows  : — ’ 

It  was  found  that  a certain  10-h.p.  slip-ring  induction 
motor  gave  the  following  tests  (l)  200  volts  15  amperes 
8 o cycles,  rotor  at  a standstill  and  open-circuited"  (2)  9oo 
volts  29  amperes  85  cycles,  1,100  watts,  no-load  reading.” 

from  the  above  reading  (1)  is  magnetising  current  added 
vectorially  to  the  energy  current  (which  comprises  eddies 
and  hysteresis),  equals  15  amperes. 

Whereas,  reading  (2)  is  magnetising  current  added 
vectorially  to  the  energy  current  (which  comprises  eddies 
friction,  windage  and  hysteresis),  equals  29  amperes’ 
Prom  (2) — r 

Energy  c = = 5’5  amperes  ; 

. . Mag.  c = v/ 292  _ 5-52i=  28-5  amperes. 

Prom  (1)  the  magnetising  current  appears  to  be  anythin^ 
below  15  amperes.  J 0 

These  figures  seem  to  point  to  the  fact  that  the  current 
taken  for  magnetising  at  no-load  is  different  from  that 
taken  with  rotor  open-circuited  and  at  a standstill.  Is  this 
the  case  ? 

Still  Troubled. 


Notes  on  Trade  Abroad : Are  we  Indifferent  2 

I note  in  your  issue  of  September  24  th  that  specia1 
mention  is  made  of  the  fact  that  the  Winnipeg  electric  light 
plant  contract  had  been  obtained  by  British  manufacturers, 
and  the  necessity  for  the  British  manufacturer  to  have  his 
representative  “ right  there.” 

Permit  me,  as  a Canadian  engineer,  to  say  that  you  cannot 
bring  this  point  home  too  strongly.  With  the  preferential 
tariff  and  present  low  freight  rates  the  British  manufacturer 
is  in  a position  “ to  have  and  to  hold  ” one  of  the  finest 
markets  in  the  world. 

The  total  indifference  of  the  British  manufacturers  has 
been  brought  home  to  me  from  the  fact  that,  in  visiting 
Europe  at  this  time,  I tried  to  interest  them  in  this  market 
by  obtaining  their  representation.  To  my  surprise  I have 
been  compelled  to  go  to  the  Continent,  where  I have  been 
received  with  true  business  zeal,  and  I am  glad  to  say  it  will 
be  profitable. 

Ihe  Canadians  are  human  when  it  comes  to  business,  and 
the  lowest  bidder  gets  the  contract ; but  in  a great  many 
cases  our  neighbour  to  the  south  of  us  gets  the  business, 
because  he  is  “ right  there  ” with  his  business  connections, 
and  is  not  afraid  to  hustle.  Hoping  this  hint  will  be 
beneficial,  I beg  to  remain 


September  29 th,  1909. 


A Canadian  Engineer. 


A Peculiar  Phenomenon. 

1 encountered  rather  a curious  phenomenon  a few  days 
ago,  which  may  interest  your  readers. 

I n the  generating  station  here  there  is  a single-phase 
alternator  of  the  revolving-armature  ironless  type,  made  by 
Siemens  Bros.  & Co.  The  alternator  is  about  10  years  old, 
and  has  12  pairs  of  poles.  The  24  field- magnet  coils  are  all 
connected  in  series,  and  the  exciting  voltage  is  100. 

By  putting  one  hand  on  the  insulated  portion  of  the 
winding  of  one  of  the  field  coils  on  one  side  of  the  armature 
and  the  other  hand  similarly  on  the  corresponding  coil 
on  the  opposite  side  of  the  armature,  one  received  quite  a 
severe  shock  ; this  was  only  noticeable  on  about  five  out  of 
the  12  pairs  of  poles.  The  shock  was  at  first  thought  to  be 
due  in  some  way  to  static  electricity,  but  some  tests  made 
showed  that  this  was  not  so. 


- 
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Finally,  it  was  found  that,  while  a reading  pf  GO  volts  was 
obtained  across  the  terminals  of  two  of  the  coils  in  question, 
between  the  terminal  of  one  coil  and  a damp  rag  placed  on 
the  insulated  portion  of  the  winding  of  the  opposite  coil,  30 
volts  was  obtained,  thus  showing  very  considerable  leakage 
through  the  insulation.  The  voltmeter  used  was  an  electro- 
magnetic one,  but  as  the  lowest  reading  on  it  was  30  volts,  I 
could  not  get  a proper  reading  from  the  insulation  of  one  coil 
to  the  insulation  of  the  other.  Presumably  it  would  have 
been  about  15  volts. 

The  insulation  on  the  coil  windings  is  a double  cotton 
covering  heavily  varnished  on  the  outer  layer  (where  it  was 
touched  by  the  hand),  and  it  was  through  this  cotton 
covering  and  varnish  that  the  leakage  took  place.  A fresh 
coat  of  varnish  eliminated  the  trouble  entirely.  The 
machine  was  perfectly  dry,  and  the  insulation  tests  were  very 
good  both  to  earth  and  to  the  high-tension  connections. 
Apparently  through  age  the  varnish  and  cotton  covering 
had  both  become  comparatively  good  conductors. 

One  wonders  how  long  it  will  be  before  the  turns  on  the 
coils  become  short-circuited  in  this  manner. 

Alfred  S.  L.  Barnes. 

Electricity  Works,  Gibraltar, 

May  28th , 1909. 


Prospects  In  Chile. 

As  an  engineer  who  has  spent  some  little  time  in  Chile, 
I would  not  recommend  “ Desalentada  ” to  go  out  to  that 
country  on  “ spec  ” ; rather  would  I advise  him  to  inquire 
of  the  London  offices  of  some  of  the  big  importers  and 
shippers  and  the  nitrate  companies  for  suitable  vacancies,  and 
proceed  out  under  contract  (under  £250  per  annum  is  no  use). 

Santiago,  Yalparaiso  or  Conception  have  little  to  offer  for 
the  technical  man  unless  he  has  commercial  training  and 
experience  to  back  him  up.  The  best  field  for  making 
money  is  in  the  North,  on  the  “ pampas  ” or  nitrate  grounds, 
as  good  practical  men  are  scare  here  and  conditions  of  living 
are  rather  rough  and  monotonous.  Good  salaries,  with 
living  accommodation,  are  to  be  obtained  up  North  ; but, 
again,  it  is  highly  desirable  to  have  arrangements  made 
before  leaving.  , , 

Above  ail,  it  is  to  be  thoroughly  understood  that  the 
language  (apparently  no  obstacle  so  far  as  “Desalentada1' 
is  concerned,  and  a useful  qualification  in  pushing  his 
application),  the  customs  of  the  country  and  the  methods  of 
doing  business  are  all  quite  different  to  those  of  this  country, 
and  unless  “ Desalentada  ” is  possessed  of  an  adaptable 
temperament  he  is  not  likely  to  remain  happy  once  the 
novelty  of  the  situation  has  worn  off  ; far  better  would  he, 
I think,  ba  advised  to  “ chance  his  luck  ” in  one  of  the 
Colonies,  say  Australia,  where  there  are  plenty  of  oppor- 
tunities for  an  engineer  to  “ make  good.” 

Marshall  Tate. 

London,  S.W.,  October  4th , 1909. 


Not  Wanted  in  Australia. 

I am  afraid  “ Milli-Yolt  ” is  rather  too  severe  on  Aus- 
tralia, as,  from  my  own  observations,  there  is  plenty  of  scope 
and  numberless  opportunities  for  the  right  sort  of  men 
(engineers)  in  that  colony,  neglecting  the  factors  of  Socialistic 
and,  admittedly,  poor  Government,  together  with  trade  union 
influence  and  tyranny. 

Myself,  I landed  in  Sydney  from  South  America,  and 
within  three  weeks  secured  a situation  at  £4  per  week  with 
only  one  testimonial  to  show  (my  other  papers  had  been  sent 
home  to  England  direct),  and  after  one  month  I landed  a 
more  suitable  billet  at  £5  per  week,  with  the  same  recom- 
mendations and  applying  through  the  daily  paper.  After 
having  been  with  this  last  employer  a short  time,  the  whole 
of  the  applications  came  under  my  notice,  and  I am  bound  to 
say  that  not  one  of  them  possessed  any  exceptional  degree  of 
merit ; further,  my  employer  assured  me  that  it  was 
extremely  difficult  to  obtain  really  good  men. 

I may  have  been  lucky,  but  conscientiously  believe  that 
any  good  man  holding  satisfactory  credentials  will  not  long 
remain  unemployed  in  Australia  (pretty  well  any  State), 
granted  that  he  is  energetic  and  “ does  not  allow  the  grass 
to  grow  under  his  feet.”  Outside  the  larger  cities,  there  are 


plenty  of  opportunities  for  practical  engineers  “ up  country,” 
and  in  the  mining  districts  ; should  everything  else  fail,  a 
man  need  never  starve  if  prepared  to  accept  agricultural 
employment  (unskilled)  till  a favourable  opportunity  pre- 
sents itself  of  securing  work  in  “ his  own  line.” 

Lavender  Bay. 


Coefficient  of  Self-Induction. 

In  reply  to  your  reviewer’s  comments,  may  we  be  allowed 
to  express  our  preference  for  a technical  rather  than  a 
dramatic  treatment  of  the  matter  under  discussion,  and  to 
press  for  a definite  reply  on  the  point  at  issue. 

Referring  to  the  case  of  a coil  which  has  an  iron  core  and 
carries  an  alternating  current,  and  admitting  the  definition 
of  the  coefficient  of  self-induction  as  quoted  by  your 
reviewer,  we  would  ask  him  to  tell  us  in  plain  language  : — 

1.  Whether,  in  his  opinion,  the  definition  of  the  co- 
efficient of  self-induction  involves  the  relation  between  the 
current  in  the  coil  and  the  flux  it  produces. 

2.  Whether,  in  his  opinion,  the  relation  between  the 
current  in  the  coil  and  the  flux  it  produces  as  represented  in 
a vector  equation,  involves  the  use  of  a complex  number  or  not. 

We  may  point  out  that,  so  far  as  we  are  aware,  there  has 
been  no  difference  of  opinion  in  this  correspondence  as  to 
the  numerical  value  of  the  coefficient  of  self-induction  ; 
and  therefore  the  question  whether  such  a quantity  is  easy 
or  difficult  to  calculate  would  seem  to  be  entirely  irrelevant. 

We  have  never  suggested  that  the  numerical  relation 
between  current  and  flux  was  other  than  a rational  number, 
and  the  last  lines  of  your  reviewer’s  observations  seem  to 
indicate  that  he,  too,  has  arrived  at  this  rather  obvious 


conclusion. 


C.  F.  Smith. 
William  Cramp. 


Manchester,  October  4th , 1909. 


Electric  Laundry  Irons  with' Indicators. 

Referring  to  your  Adelaide  correspondent  s letter  on  the 
above  matter,  about  15  months  ago  I installed  an  iron  in  our 
tailor’s  shop,  with  a 5-C.P.  lamp  in  parallel,  in  a position 
visible  to  all  users,  to  serve  as  an  indicator. 

I certainly  think  it  is  essential  that  an  indicator  of  some 
description  should  be  provided  ; and  as  a lamp  is  the  most 
visible,  as  well  as  most  simple,  to  understand,  I think  it  may 
be  considered  the  most  satisfactory  type  of  indicator ; the 
current  consumed  is  small,  and  the  saving  great  when  one 
considers  how  easily  an  iron  could*  be  left  on  if  no  indicator 
was  provided,  especially  when  the  iron  may  be  used  inter- 
mittently. _ 

Of  course,  the  lamp  gives  a certain  amount  of  light,  but 
I do  not  think  a supplier  of  current  would  raise  any  objection 
when  he  understood  the  purpose  for  which  it  was  used.  11 
he  did  object,  what  would  be  his  opinion  regarding  a glow 
lamp  radiator  ? Anyhow,  if  objection  was  raised,  a coloured 
lamp  could  be  used. 

From  my  own  practical  experience,  I think  an  indicator  is 
necessary  for  several  reasons,  and  would  strongly  recommend 
the  extended  use  of  the  same. 

A.  W.  Wyatt. 

Cornwall  County  Asylum,  Bodmin. 

October  4th , 1909. 


Tramway  Power  Tariffs. 

It  is  somewhat  surprising  to  find  from  your  comments 
on  my  last  letter,  that  you  are  still  unconvinced  as  to  the 
wisdom  of  Manchester’s  adoption  of  a combined  system  for 
lighting  and  traction.  The  opinion  of  the  Manchester 
Tramway  Committee  and  their  manager,  arrived  at  after 
protracted  discussion,  evidently  counts  for  nothing,  although 
they  are,  of  necessity,  the  best  acquainted  with  the  actual 
conditions  obtaining  in  this  city. 

Coming  to  the  fresh  matter  which  you  submit  in  support 
of  your  case,  the  original  matter  being  now,  I submit, 
discredited,  is  it  not  grossly  unfair  to  compare  separate  with 
combined  systems  when  the  figures  used  are  noton  a common 
basis  ? 

It  is  farcical  to  say  that  the  figures  are  “ not  strictly  com- 
parable.” To  make  a comparison  worthy  of  the  name,  they 


576 


THE  ELECTRICAL  REVIEW*  [Voi.  05.  No.  i,663,  ootobeb  a,  1909. 


require  sweeping  adjustments.  For  instance,  in  a former 
issue,  you  agreed  to  the  correction  of  the  Glasgow  units 
from  27,443,493  to  24,707,760  in  order  to  put  Manchester 
and  Glasgow  on  equality,  yet  you  repeat  the  error  in  a 
magnified  form  by  quoting,  from  Mr.  Slattery’s  tables, 
Glasgow’s  total  as  29,150,391.  Again,  Sheffield’s  cost,  as  I 
have  shown  in  my  previous  letter,  is  merely  the  cost  of  gross 
output,  and  does  not  compare  with  cases  where  sales  of 
energy  are  made  to  tramway  committees  direct  on  the  traction 
routes.  This  objection  applies  to  all  the  figures  in  Mr. 
Slattery’s  second  table.  The  comparison  in  this  respect  is 
almost  as  absurd  as  that  between  the  cost  of  coal  at  the 
pitmouth  in  Northumberland  and  the  cost  of  the  same  coal 
delivered  to  the  consumer  in  London. 

I would  point  out  also  in  the  first  table  that  until  actual 
figures  are  given  for  the  outlay  borne  by  the  electricity 
departments  in  providing  the  feeder  cables  and  distribution 
system  generally,  together  with  the  annual  costs  involved'in 
their  maintenance,  it  is  quite  useless  to  attempt  to  make  any 
intelligent  comparison. 

One  notes  in  passing  that  Belfast  and  Cardiff  are  given  as 
examples  of  undertakings  owning  their  own  stations. 
According  to  Garcke,  the  Belfast  tramway  “generating 
station  is  an  extension  of  the  lighting  station,  and  the  plant 
is  designed  for  lighting  or  traction  supply,”  but  I believe  I 
am  correct  in  stating  that  the  whole  of  the  capital  incidental 
to  the  feeder  cable  system  was  found  by  the  tramways 
department.  At  Cardiff  the  tramway  power  station 
gives  a bulk  supply  to  the  lighting  department. 
Further  evidence  of  the  inaccuracy  of  the  tables  can  be 
found  again  in  the  case  of  Belfast,  where  establishment  and 
capital  charges  are  shown  at  the  absurd  figure  of  '13d. 
per  unit  against  Glasgow’s  figure  of  *738d.,  Sheffield’s 
•274d.,  Birkenhead’s  "297d.,  Leeds  ’409d.,  and  so  on. 
From  Belfast’s  own  accounts  the  capital  charges  alone 
amount  to  "28d.  per  unit  of  gross  output.  I consider  that 
the  most  serious  flaw  in  the  tables  is  the  varying  treatment 
of  depreciation,  which  is  quite  sufficient  to  render 
Mr.  Slattery’s  tabulation  valueless.  Take  Leeds  policy, 
for  instance.  According  to  the  Electrical  Times , Leeds, 
in  the  year  1908,  restricted  the  provision  for  renewals 
and  depreciation  to  the  actual  sum  expended  on  renewals. 
But  this  is  not  all.  The  funds  that  had  previously  been 
accumulated  for  these  purposes  were  distributed  and  the 
whole  sum  passed  over  to  the  City  rate.  At  that  date 
Leeds  then  enjoyed  the  unenviable  distinction  of  being 
without  any  reserve  fund  whatever.  What  is  the  use  of 
comparing  such  a case  with  Glasgow  and  Manchester  ? The 
tables  are,  in  fact,  useless  and  downright  misleading. 

As  to  my  comparison  gf  Glasgow  and  Manchester  costs,  I 
need  do  no  more  than  refer  to  the  unexpected  but 
welcome  entry  into  this  discussion  by  the  Electrical 
Times  in  its  article  on  the  24th  ult.  Whatever  may  be 
said  as  to  my  bias,  nothing  can  be  urged  against  your  contem- 
porary. Allow  me  to  quote  from  the  article  : — 

Manchester.  Glasgow. 

The  tramways  department  paid  It  cost  the  tramways  depart" 

1 14d.  per  unit  for  energy  ment  117d.  per  unit  to 

bought  from  the  electricity  generate  its  own  energy, 

department. 

So  far  the  position  between  us  is  that  originally  you  made 
a scathing  criticism  of  Manchester,  then  when  pressed  you 
made  important  qualifications,  and  finally  you  say  you 
cannot  agree  with  the  writer  of  this  letter.  As  this  is  to  be 
my  last  contribution  to  the  discussion,  I submit  that  in 
fairness  ycu  ought  either  to  have  proved  your  case  or  with- 
drawn it,  as  the  issue  at  stake  is  not  personal,  but  is  that  of 
settling  or  unsettling  the  minds  of  those  Tramways  Com- 
mittees who  are  purchasing  their  supplies. 

S.  L.  Pearce. 

Manchester,  October  ith,  1909. 

[We  regret  that  Mr.  Pearce  should  have  construed  our 
original  leader  into  an  attack  upon  Manchester  ; this  was 
certainly  not  intended,  and,  we  venture  to  think,  the  com- 
plete article  could  hardly  be  so  interpreted.  The  Manchester- 
Glasgow  comparison  was,  obviously,  only  a side  issue,  and  in 
view  of  the  importance  of  the  question  as  a whole,  and  the 
attention  which  is  being  given  to  it  by  municipal  tramway 
authorities  and  engineers,  we  cannot  but  feel  that  our  refer- 
ence to  the  matter  was  timely.  As  regards  the  merits  of  the 


question  as  a whole,  our  only  desire  is  to  arrive  at  the 
truth,  whether  it  be  in  accordance  with  our  expressed 
opinions  or  the  contrary.  Mr.  Pearce,  quite  naturally,  holds 
a brief  for  the  combined  station  ; and  while  we  are  not  con- 
vinced by  his  arguments,  we  cannot  but  admire  the  ability 
and  resource  with  which  he  supports  his  case. — Eds.  E.R.] 


Unemployment. 

In  reference  to  the  letter  by  “ Status  ” in  this  week’s 
issue  re  Proposed  Engineers’  Association,  I repeat,  the  matter 
has  dropped  as  regards  station  engineers,  for  it  appears  that 
the  society  which  took  the  matter  up  wants  to  assist  chiefly 
consulting  engineers  and  contractors  in  the  preparation  of 
specifications  and  contracts,  with  legal  advice  on  such 
matters.  The  work  of  organising  the  assistant  engineers  in 
the  electric  supply  business  has  been  put  in  the  background, 
whereas  this  was  the  chief  aim  of  the  correspondence.  The 
letter  by  “ Organiser  ” corroborates  what  I say,  and  I am 
still  of  opinion,  as  I was  at  first,  that  if  we  have  a society  at 
all,  we  must  have  a new  one  altogether,  unless  the  present 
society  can  see  its  way  to  hurry  up  and  place  the  work  of 
organisation  in  the  front  absolutely  ; the  other  things  can 
very  well  wait.  We  have  been  waiting  nearly  two  years  now, 
and  during  this  time  money  might  have  been  coming  in. 

Electricity  Supply. 


As  a constant  reader  of  your  unique  paper  I would  like, 
from  both  experience  and  observation,  to  point  out  three 
great  causes  of  unemployment  : — 

1.  The  “family  plate  ” money  around  which  every  trade 
centres. 

2.  A glutted  market. 

3.  Want  of  combination. 

One  writer  truthfully  and  frankly  stated  that  mansion 
or  estate  plants  offer  the  bottom  prices  for  mental 
and  manual  work,  viz.,  run  a gas  or  oil  engine  and 
dynamo,  repair  all  lights  and  engine,  shoe  the  horses,  milk 
the  cows,  give  massage  to  master  and  visitors  without  tips, 
dig  up  the  spuds,  and  fill  in  spare  time  with  Mary  and  the 
lambs  in  the  garden,  and  sacred  duties  on  Sundays,  for  the 
insulting  stipend  of  25s.  per  week. 

The  cause  of  this  is  largely  the  fault  of  engineers  gene- 
rally ; when  the  infant  electricity  arrived  we  shut  the  door 
against  it,  and  others  picked  it  up,  and  so  it  fell  into  amateur 
laps  instead  of  being  embraced  as  an  impetus  to  our  fading 
engineering  trade  and  a branch  of  its  tree. 

This  new  and  grand  industry  has  drifted,  and  this  leads 
me  to  the  cause  of  the  glutted  market. 

The  Polytechnics  opened  for  a mercenary  purpose  evening 
classes  and  workshops,  and  in  these  electrical  workshops  we 
find  clerks,  butchers,  grocers,  drapers,  and  some  of  all 
grades,  who,  by  paying  the  fees,  can  pick  up  the  electrical  trade 
like  the  pigeon  picks  up  peas,  rather  promiscuously.  These 
classes  are  a delightful  recreation  after  a full  day  of  chopping 
up  pork,  tearing  calico,  and  washing  currants.  After  a few 
lessons  quite  a colony  of  these  men  leave  their  own  trade  and 
try  to  pose  as  electricians  ; but  the  workshops  are  the  testing 
houses,  as  good  mechanics  and  electricians  are  watching  these 
robbers,  and  laughing  as  they  drill  a § hole  in  their  brass 
with  the  back  gear  in,  and  file  like  the  village  blacksmith. 

And  the  same  spirit  is  prevalent  amongst  our  local  trades- 
men, making  it  common  for  every  ironmonger  to  complete 
his  circulars  with  the  title  of  electrician,  bells  fitted,  cranks, 
and  otherwise — stress  on  the  cranlcs. 

The  last  cause  is  the  want  of  combination. 

If  men  have  served  a lawful  five  years,  let  them  anon 
learn  the  lesson  “ Unity  is  strength,”  and  join  their  brothers 
in  fighting  for  a living  wage,  and  if  out  of  work,  certain  bread 
and  cheese  ; if  sick,  sick  pay  ; and  if  on  the  rocks,  a benevo- 
lent grant — by  joining  the  Amalgamated  Society  of  Engineers 
(Electrical  Section). 

To-day  we  must  give  credit  to  Trade  Unionists  for  a 
living  wage,  and  value  the  services  and  sacrifices  of  past 

heroes. 

John  Burns  once  visited  an  asylum,  and  during  his  usual 
inspection,  he  was  warned  to  keep  his  eye  lifted.  He  laughed 
heartily,  and  replied  : “ No  need  for  that,  as  lunatics  never 
combine.” 

The  title  of  electrician  belongs  only  to  the  man  who  has 


erved  his  time  to  the  electrical  trade,  and  not  only  knows 
he  theory,  but  can  do  his  own  repairs,  and  not  to  the  man 
vho  has  bits  of  many  trades  like  the  street  instrumentalist 
rho  plays  two  instruments  with  his  foot,  four  with  a nod 
,f  the  head,  and  the  tune  that  brings  most  coppers  to  the 

^ Let  all  those  brothers  who  have  served  their  apprentice- 
ship and  are  out  of  work  join  the  electrical  section  on  the 
irst  chance,  and  keep  out  the  invader  and  intruder. 

All  free  traders  believe  in  this  bit  of  protection,  as  it 
vould  guard  our  savings  from  the  robber. 

I may  differ  from  my  other  colleagues,  as  I am  not  ashamed 
if  the  name  that  my  godfather  and  mother  gave  me. 

Win,  Podmore, 

Electrical  fitter. 

Sheerness-on-Sea,  October  4/A,  1909. 


Correction. — In  our  reply  to  Mr.  James  Gordon  s letter, 
m page  530  of  our  last  issue,  we  were  made  by  the  printer 
a say  that  we  had  said  something  that  we  did  not  say.  For 
he  word  “no”  in  line  13,  of  course,  read  “any.1  We 
lon’t  know  how  the  printer  made  such  a mistake,  nor  does 
ae,  but  he  really  admits  that  he  did  it. — Eds.  E.R. 


BUSINESS  NOTES. 


The  European  Aluminium  Trade.— It  has  hitherto 

leen  impossible  to  form  a syndicate  of  the  French  makers  of 
iluminium  such  as  has  been  projected  for  some  time  paBt,  and 
ffhich  would  probably  pave  the  way  towards  the  re-establishment 

the  international  combination  that  was  dissolved  a year  or  two 
ujo  The  French  makers  in  anticipation  of  the  creation  of  the 
actional  syndicate  concluded  a kind  of  price  convention  for  1910 
» little  time  ago,  but  as  the  syndicate  has  not  been  constituted 
some  of  the  producers  insist  that  the  price  convention  should  be 
determined.  However,  there  is  still  hope  that  an  understanding 
will  be  reached.  In  the  meantime  the  Socield  Electro-Metallur- 
jique  de  Froges  has  fixed  the  price  of  aluminium  rolled  plates  at 
2 it.  per  kilogramme,  and  at  2 fr.  10  centimes  for  wire  bars,  sheets 
and  wire  being  on  a higher  basis. 

Consular  Notes.— Venezuela.  — The  British  Vice- 

Consul  at  Caracas,  in  a recent  report,  states  that  during  the  years 
1907  and  1908  the  Central  Railway  Co.  electrified  the  first  6^  miles 
of  their  line,  and  they  are  now  extending  the  road  as  far  as  Santa 
Lucia  a village  deriving  the  little  importance  it  possesses  f rom  its 
situation  at  the  head  of  the  fertile  valley  of  the  Tuy  River,  which 
should  make  it  a transport  centre  for  the  products  of  that  district. 
The  tramway  system  of  Caracas  has  been  electrified,  and  Caracas 
now  enjoys  the  advantages  of  an  excellent  tramway  service.  The 
work  was  carried  out  by  a London  firm,  and  the  system  used  is  a 
trolley  one.  The  telephone  system  of  the  VenezuelaTelephone  and 
Electrical  Appliances  Co.,  a British  owned  concern,  has  been  con- 
verted to  the  common  bat'ery  system,  and  thoroughly  up-to-date 
plant  has  been  installed,  so  that  Caracas  also  possesses  a telephone 
system  worthy  of  many  a larger  town. 

Brazil.— The  British  Consul  at  Pernambuco  reports  that  over 
and  over*  again  he  has  laid  stress  on  the  desirability  of  the 
employment  by  British  exporters  of  suitably  and  properly 
qualified  representatives  to  push  trade.  Personality  counts  for 
very  much  with  the  Brazilians,  and  the  representative  who  will 
take  the  trouble  to  learn  the  language  thoroughly,  to  understand 
the  Brazilian,  and  to  be  sympathetic  with  him,  will  constantly 
score  in  competition.  Apart  from  the  difference  to  his  own 
personal  comfort  in  his  dealings,  it  will  materially  affect  the 
interests  of  those  whom  he  represents.  Of  course,  this  means  time 
to  gain  experience,  and  to  learn  to  avoid  as  many  of  the  difficulties 
with  Custom  House  authorities  as  is  reasonably  possible.  It  would 
Beem  that  different  rates  on  the  same  goods  are  levied  in  different 
ports  along  the  Brazilian  coast.  Apparently  different  interpreta- 
tions are  made  of  the  same  regulations  in  different  places. 

Chile.— The  British  Consul  at  Valparaiso  reports,  for  the 
information  of  those  persons  who  may  have  to  do  business  with 
Chile,  that  care  should  be  taken  to  have  all  documents,  such  as  con- 
tracts, powers  of  attorney,  &c.,  legalised  by  a Chilian  Consul  before 
sending  them  to  Chile.  Much  time  and  trouble  will  be  saved  by  so 
doing.  The  Consul  states  that  it  is  satisfactory  to  Bee  that  British 
merchants  have  at  last  realised  the  importance  of  sending  out  their 
catalogues  and  price  lists  in  the  language  of  the  country.  Some  of 
the  catalogues  which  have  recently  been  delivered  at  the  Consulate 
have  been  most  carefully  got  up,  and  should  repay  the  senders 
for  the  time  and  money  they  must  have  expended  on  their 
compilation. 

Ecuador.— The  British  Consul  at  Guayaquil  reports  that  rubber 
gave  12  per  cent,  less  in  1908  than  in  1907.  Reports  as  to  the 
plantations  are  very  discouraging.  Trees  grow  badly  and  reach  only 
a very  small  size,  with  little  vitality  after  10  to  12  years.  Those 
tapped  for  rubber  give  8 to  16  oz.  of  gum,  and  most  of  them  after 


this  production  are  found  to  be  exhausted  and  die  out.  The  cause 
of  this  is  yet  to  be  discovered.  .. 

Siam.— The  British  Consul  at  Patam,  in  a recent  report,  calls  tne 
attention  of  persons  interested  in  rubber  to  the  possibilities  of  that 
district  as  a rubber-producing  country.  The  only  foreign-owned 
rubber  plantation  in  Patani  is  near  Bangara.  It  is  owned  by  an 
Englishman,  and  was  started  about  four  years  ago.  Reports  with 
regard  to  it  are  very  favourable. 

Lony  Life  to  Metfil.— The  Edison  and  Swan  United 

Elbctbic  Light  Co.,  Ltd.,  of  36,  Queen  Street,  E.C.,  inform  us 
that  they  have  just  received  a letter  from  a satisfied  customer  to  say 
that  one  of  their  32-c.p.,  100-volt  Metfil  lamps  has  failed,  after 
burning  for  5,880  hours.  The  depreciation  thus  amounted  to  Id. 
per  160  hours. 

East  London  Electrical  Exhibition.— At  the  invitation 

of  Mr.  C.  Newton  Russell,  electrical  engineer  to  the  Borough  of 
Shoreditch,  a meeting  of  exhibitors  was  held  at  the  Electricity 
Offices,  Coronet  Street,  Hoxton,  on  September  30th,  when  the 
following  committee  was  appointed :— Mr.  F.  Pooley,  chairman  ; 

Mr  H.  Harrison,  vice-chairman;  Messrs.  E.  P.  Barfield,  1.  Lambie, 

S.  Rentell,  and  H.  Dixon ; the  last-named,  whose  address  is  11, 
Victoria  Street,  Westminster,  S.W.,  being  secretary.  It  was 
announced  at  the  meeting  that  nearly  all  the  available  space  had 
been  taken  up.  Any  further  applications  for 'space  should .be  sent 
at  once  to  Mr.  Russell.  The  secretary  of  the  Exhibitors  Com- 
mittee invites  suggestions,  &c.,  which  exhibitors  may  wish  to  have 
brought  before  the  Committee. 

Book  Notices.— We  have  received  a copy  of  No.  2 of 

Country  and  Town,  a new  6d.  monthly  illustrated  journal  devoted 
to  the  beauties  of  art  in  country  and  town.  It  is  edited  by  M . 
Cecil  Alexander  Sharp,  and  bears  evidence  of  the  exercise  of  a wise 
discrimination  in  the  selection  of  matter  to  interest  every  body 
rather  than  to  appeal  only  to  a limited  circle  who  are  already 
catered  for  by  other  and  technical  publications.  The  contents  are 
somewhat  distant  from  our  own  province,  but  we  have  no  doubt 
that  a number  of  our  own  readers  will  be  pleased  to  study  this,  the 
October  number,  with  its  finely  executed  coloured  plate  and  statuary 
group,  its  charming  views  of  “Our  Villages  and  their  Churche  , 
with  appropriate  notes  thereon,  and  its  articles  on  d Jj1?  ® 

District  Garden,”  “ Old  English  Porcelain,”  “ Leadworkat  Haddon 
Hall  ” “The  Priory  Church  of  St.  Bartholomew  the  Great,  Smith 
field'”  “ Country  Homes,”  and  a variety  of  smaller  items  relating 
to  country  and  town  matters  coming  within  the  wide  sphere  of 
operations  covered  by  the  subjects  which  these  titles  indicate. 
Country  and  Town,  which  has  our  good  wishes  for  a Bucoessful  nm, 
is  published  by  the  Abbey  Press,  of  13  and  14,  Tothill  Street, 

The  AqriculturalAEconomist  and  Horticultural  Review,  a copy  of 
the  October  issue  of  which  has  been  received,  is  edited  by  Mr. 
Greening,  of  “One  and  All”  fame,  and  it  contains  a variety  of 
interesting  matters  more  or  less  entertaining  to  the  gardener. 
More  than  that  we  need  hardly  say,  nor  have  we  space  to  spare 

t0 “Transactions  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders.”  Vol.  XXV,  Part  9.  September,  1909.  London 
and  Newcastle-upon-Tyne  : Andrew  Reid  & Co  „ 

“ Mechanics’ and  Machinists’  Pocket-Book  and  Diary,  1010'  fv 
W.  H.  Fowler.  Manchester : Scientific  Publishing  Co.  Price 

“Alternating-Current  Motors.”  By  A.  S.  McAllister.  Third 
edition.  New  York:  McGraw-Hill  Book  Co.  1909. 

“Science  Abstracts,”  Sections  A and  B.  Vol.  12,  Part  9; 
September,  1909.  London : E.  & F.  N.  Spon.  Price  Is.  6d.  each 

Dynamo.”  By  O.  C.  Hawkins  and  F.  Wallis.  In  two 
volumes.  London : Whittaker  & Co.  Price21s.  net. 

“ Electric-  Traction  on  Railways.”  By  P.  Dawson.  London : 
Electrician  Printing  and  Publishing  Co.  1909.  Price  25s.  net.  „ 
“ British  Standard  Specification  for  Ammeters  and  Voltmeters. 
London  : Crosby  Lockwood  & Son.  Price2s.  Gd.net.  ( 

“ Proceedings  of  the  American  Society  of  Civil  Engineers.  Vol. 
XXXV,  No.  7.  September,  1909.  New  York  : The  Society. 

Catalogues  and  Lists.— Messes.  E.M.I.,  Ltd.,  10, 

Ironmonger  Lane,  Cheapside,  E.C.-A  collection  of  illustrated 
leaflets  relating  to  their  various  lines  of  manufactures,  including 
E.M.F.  auto-transformers,  metal-filament  lamps,  luminous  radiators, 
lighting  fittings  for  shop,  mill,  colliery  and  other  service,  cfllinK 
roses,  lamp-holders,  dry  cells,  shades  and  reflectors,  bells  and  bell 
indicators,  wood  blocks,  and  Newall’s  anti- vibrator  for ■ use  with 
metal-filament  lamps.  The  firm  has  also  issued  an  effective  show- 
card, for  distribution  to  lighting  consumers  emphasising  the 
dconomical  and  illuminating  qualities  of  the  E.M.F.  metal-filament 

The  Endolithic  Manufactubing  Co.,  Ltd.,  6l£,  lore  Street, 

E.C. Illustrated  sheet  of  ivory,  ivorine,  metal  or  bone  name  labels 

such  as  they  make  for  electrical  engineeis  for  attaching  to  switch- 
board work  and  electrical  apparatus,  batteries,  machinery,  Ac. 

Messes.  J.  Dogdill  & Co.,  Failsworth,  near  Manchester.— Set 
of  illustrated  sheets  showing  their  adjustable  arm  electric  light 
fittings  and  other  manufactures.  . _ . 

Messes.  Davidson  & Co.,  Ltd  , Sirocco  Engineering  Works 
Belfast —New  16-page  pamphlet,  containing  a clearly-arranged 
partial  list  of  installations  of  the  “Sirocco”  mine  fans  in  use  in 

Great  Britain.  _ _ 

Siemens  Beos.  Dynamo  Wobks,  Ltd.,  Tyssen  Street,  Dalston.— 
New  price  folder  dealing  with  tantalum  lamps.  We  understand 
that  many  thousands  of  these  lists  have  been  supplied  to  electrical 
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contractors  and  ironmongers  with  their  own  name  and  address.  The 
firm  will  readily  supply  a quantity  free  to  any  electrical  dealer 
who  applies  for  them.  From  Messrs.  Siemens  we  have  also  received 
a catching  picture  postcard,  the  effect  of  which  is  to  stick  right  in 
the  recipient’s  mind  that  if  tantalums  be  used  he  can  have  “a 
brilliant  passage.”  We  do  not  like  to  commence  to  explain  exactly 
what  that  means,  hut  if  any  of  our  readers  who  have  not  received  a 
copy  will  write  for  one  they  will  catch  Mr.  Hassall’s  humour.  Only 
a block  of  the  card  could  adequately  convey  what  was  in  his  mind, 
and  unfortunately  we  have  not  room  for  that.  The  design  is  executed 
in  colour  as  a showcard  for  ironmongers  and  electricians  to  display 
in  their  establishments,  to  aid  them  in  educating  the  public  regard- 
ing the  brilliant  illuminating  qualities  of  the  lamps. 

The  Reason  Manufacturing  Co.,  Ltd.,  Brighton. — New 
pamphlet  catalogue  of  32  pages,  wherein  they  give  particulars,  illus- 
trations and  tabulated  sizes  and  prices,  of  their  many  fuse-boxes, 
and  sealing  troughs  for  same.  The  list  is  brought  right  up  to  date. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  24,  Budge  Row,  London, 
E.C. — New  price  list  of  electric  radiators.  A number  of  new  types 
are  being  introduced  this  season  in  Adams,  Flemish,  Georgian, 
Sheraton,  Tudor  and  other  designs.  Convector  radiators  and  a 
combined  iuminous  and  non-luminous  type  are  also  being  supplied. 

Messes.  Kynoch,  Ltd.,  Birmingham. — Leaflets  illustrating, 
briefly  describing  and  pointing  out  the  advantages,  of  their  self- 
oiling  bearings  and  their  roller-bearing  and  non-ad  justable  swivel 
pedestal. 

The  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark,  London. 
— List  No.  8,015,  describing  their  insulation-testing  set  for  con- 
tractors and  mine  electricians. 

Messrs.  Mavor  & Coulson,  Ltd.,  Glasgow. — October  date-card 
relating  to  Pick- Quick  bar  coal-cutters,  giving  notes  on  undercutting 
and  overcutting. 

Messrs.  Walter’s  Electrical  Mandeactdring  Co.,  Ltd., 
Kensal  Road,  London,  W. — Twenty-four  page  booklet  containing 
a number  of  photographic  views  of  their  works,  exterior  and 
interior,  the  latter  showing  the  test  room,  main  instrument  shop, 
wood-working  shops,  and  the  casting  shop  and  battery  making 
room.  Alternate  pages  show  a selection  of  the  firm's  specialities  in 
electrical  and  telegraph  instruments.  An  accompanying  list  gives 
a full  account  of  Moore  & Powles’  patent  one  wire  three  indication 
block  instrument. 

Messrs.  Tredegar  & Co.,  56,  Victoria  Street,  London,  S.W. — 
Seventy-six  page  catalogue  (on  art  paper  throughout)  showing  some 
of  their  wooden  electric  ligat  fittings,  A very  fine  collection  is 
brought  together,  including  a variety  of  attractive  designs  of 
fittingB  such  as  brackets,  electroliers,  standards,  pendants,  &c.,  in 
oak,  gilt,  white  gilt  finish,  Gesso  work,  inlaid  and  carved  mahogany. 

Messrs.  Bruce  Peebles  & Co.,  Ltd.,  Edinburgh.— Another  new 
pamphlet,  No.  16  A (20  pages),  has  been  issued.  It  relates  to  the 
Peebles  polyphase  induction  motors,  which  are  manufactured  in  all 
the  usual  types  to  conform  to  the  Home  Office  and  Fire  Insurance 
Rules.  A type  of  motor  specially  suitable  for  use  in  textile  mills  is 
being  made.  Sets  of  weights  and  dimensions  are  given  for  all  sizes 
listed,  also  particulars  of  outputs,  efficiencies,  power  factors,  &c , 
for  both  50  and  25-cycle  circuits  at  all  the  usual  speeds.  A few 
excellent  half-tones  appear  of  the  latest  types  of  machines. 

Messes.  J.  Hodgkinson,  Ltd.,  Queen  Anne’s  Chambers,  West- 
minster, London. — Four-page  circular  describing  their  patent 
coking  stoker  and  self-cleaning  fire-bars,  and  showing  a view  of  five 
8-ft..  diameter  Lancashire  boilers  fitted  with  these  stokers,  also  one 
of  16  similarly  fitted  boilers  of  9 ft.  diameter  at  the  Salford  electric 
power  station. 

The  Davis  Electrical  Co.,  Ltd  , 17,  Moor  Street,  W.C.- 
Folding  card  stating  prices  of  metal-filament  lamps. 

The  Ransomb-Veb  Mehr  Machinery  Co.,  Caxton  House, 
Westminster,  London. — 90-page  illustrated  catalogue  containing 
full  description  and  data  regarding  the  Ransome  concrete  mixer 
(manufactured  by  Ransome  & Rapier,  Ltd.,  at  Ipswich).  The 
information  given  includes  particulars  of  mixers  complete  with 
electric  motor,  starters,  and  switches,  or  for  belt  or  steam  driving, 
or  with  paraffin  or  petrol  engine,  also  shipping  particulars,  working 
capacities,  and  code-words.  Mixers  with  hoisting  apparatus 
and  elevating  hoppers  are  likewise  included.  Erection  and  work- 
ing instructions  are  given,  and  particulars  are  set  forth  of  other 
concrete  mixing  machinery.  Many  pages  are  occupied  with 
testimonials  from  contractors  who  have  used  the  Ransome  plant, 
and  photographs  of  the  jobs  on  which  it  was  employed.  One  of 
these  pictures  shows  the  mixer  at  work  on  the  alterations  and 
additions  at  Dale  End  generating  station,  Birmingham.  Numerous 
line  drawings  with  dimensions  appear,  of  belt,  engine  and  boiler, 
and  motor  drive  general  arrangements.  The  catalogue  is  a most, 
useful  production,  and  should  be  interesting  to  contracting  firms 
having  requirements  for  concrete-mixing  in  connection  with  their 
operations. 

Messrs.  Marion  & Co.,  Ltd.,  22-25,  Soho  Square,  London,  W. 
— Twenty-page  pamphlet  illustrating  and  giving  prices  of  a number 
of  their  electrical  manufactures,  including  Boardman’s  photo  arc 
lamps,  “ N.O.C.”  carbons,  resistances,  light  diffusers  and  reflectors, 
"Westminster”  enclosed  photo  arc  lampB,  and  “ Cooper-Hewitt  ” 
mercury  vapour  outfits. 

Messrs.  Laidler,  Ritchie  & Co..  Ltd,  Nut.sford  Vale  Work", 
Longsight,  Manchester. — Priced  leaflets  of  "Meteor”  metallic- 
filament  lamps  and  of  Fludor  solder. 

The  Empire  Engineering  Co.,  Caxton  House,  Westminster, 
S.W. —Small  booklet  containing  information  relating  to  the 
" Empire”  petrol  or  gas  engine  for  country  house  electrical 
installations  and  other  purposes. 

Messrs.  Ozonaib,  Ltd.,  94,  Victoria  Street,  Westminster,  S.W. 
— A new  catalogue  of  the  now  well-known  “ Ozonair  ” apparatus  has 
just  been  issued,  in  which  the  various  typeB  are  well  set  out  with 


illustrations  always  facing  descriptive  matter.  In  each  case  the 
description  is  accompanied  with  code-words  and  particulars  of  the 
capacity  and  the  amount  of  energy  consumed.  All  converters  are 
now  supplied  with  ball  bearings,  enabling  them  to  run  for  many 
months  without  attention.  Among  the  various  new  types  intro- 
duced in  this  list  is  a complete  installation  on  a small  scale  all 
ready  for  fixing  by  the  ordinary  wireman.  A new  combined  self- 
contained  apparatus  for  disinfection  purposes,  &c.,  is  also  described 
and  a code  index  occupies  the  last  page. 

Smoke  Nuisance  Charge  Breaks  Down.— The  City 

of  London  Electric  Lighting  Co.,  Ltd.,  were  summoned  by  the 
Southwark  Borough  Council  for  smoke  nuisance  at  their  Bankside 
premises.  Owing  to  dissatisfaction  with  the  manner  of  serving  the 
notices,  Mr.  Baggallay  dismissed  the  summonses  and  allowed  the 
company  five  guineas  costs. 

American-German  Patents  Treaty.— The  new 

treaty  between  the  United  States  and  Germany,  which  came  into 
force  on  August  1st,  provides  that  the  working  of  a patent  in 
the  territory  of  one  of  the  contracting  parties  shall  be  regarded  as 
equivalent  to  its  working  in  that  of  the  other ; previously  an 
American  patent  not  worked  in  Germany  within  three  years  was 
liable  to  revocation  if  an  action  was  brought  with  that  obiect  in 
view. 

Bankruptcy  Proceedings,— In  Turnip'* London  Gazette 

the  following  entry  appears  under  “Notice  of  day  appointed 
for  proceeding  with  public  examination  adjourned  sine  die”-— 
Harness,  Cornelius  Bennett,  Claregate,  Little  Heath,  Potter’s 
Bar,  of  no  occupation,  Court,  St.  Albans.  Date  fixed  for  proceed- 
ing with  examination,  October  26th,  10.30  a.m.,  at  the  Court  House 
St.  Albans.” 

Liquidation. — Mexican  Power-Development  Syndi- 
cate, Ltd.— A meeting  is  to  be  held  at  Basildon  House,  Moorgate 
Street,  E C,  on  November  8th,  to  hear  an  account  of  the  windine-un 
from  Mr.  A.  W.  Tait,  liquidator.  v 

Electro-Chemistry  in  Mexico.— A company  has  been 

granted  a concession  to  establish  a factory  for  producing  carbide  of 
calcium,  cyanide  of  potassium,  cauBtic  potash,  caustic  soda  and 
chloride  of  lime  in  Mexico ; the  company  undertakes  to  invest 
about  £20,000  in  the  enterprise.  The  concession  is  for  a period  of 
ten  years.  The  company  may  import  free  of  duty  all  machinery 
and  apparatus,  building  materials,  &c.,  necessary  for  the  con- 
struction of  the  factory  and  for  the  manufacture  of  the  chemicals. 
— Beard  of  Trade  Journal. 

British  Patents  in  Australia.— FollowiDg  the  lead 

of  the  British  Patents  Act  of  1907,  the  Australian  Commonwealth 
Senate  has  passed  an  amendment  to  the  Patent  Acts  for  the  com- 
pulsory manufacture  of  all  patents  in  the  Commonwealth.  It  is 
generally  considered  that  this  compulsory  clause  must  seriously 
affect  British  owners  of  Australian  patents.  The  Patents,  Trade 
Marks  and  Designs  section  of  the  London  Chamber  of  Commerce  has 
passed  a resolution  urging  that  the  Chamber  should  approach  the 
British  and  Commonwealth  Governments  by  deputation,  to  urge 
the  introduction  of  a clause  in  the  Bill  to  grant  reciprocally  exemp- 
tion from  the  compulsory  working  of  British  patents  in  Australia 
and  Australian  patents  in  the  United  Kingdom.— Standard. 

New  Zealand. — A decision  has  recently  been  given  by  the 

New  Zealand  Customs  authorities  to  the  effect  that  “ electrical 
appliances,  viz.,  medical  transformer,  consisting  of  transformer 
coil,  rheostat,  and  switch,”  are  dutiable  at  the  rate  of  30  per  cent. 
ad  valorem  in  the  case  of  foreign  goods,  and  20  per  cent,  on  British 
manufactures. 

Electric  steel.— The  Electrical  World  states  that  the 
SlatonR  Works,  in  the  Ural  district,  are  about  to  install  an  electric 
induction  furnace  for  steel  manufacture,  supplied  by  Messrs. 
Siemens  & Halske. 

Hampstead  Electrical  Exhibition. — An  exhibition  of 

electrical  domestic  appliances  was  opened  on  Wednesday  at  the 
Public  Baths,  Finchley  Road,  the  official  ceremony  being  performed 
by  the  Mayoress  of  Hampstead.  The  exhibition  is  to  remain  open 
until  to-morrow,  (Saturday)  night,  so  thatany  electrical  men  interested  ! 
have  to-day  and  to-morrow  (between  11  a.m.  and  10  p m.)  to  see 
the  latest  novelties  in  electrical  appliances  that  are  shown,  some  of 
thorn,  it  is  stated,  for  the  first  time.  From  the  list  of  exhibits  and 
exhibitors  appearing  in  the  catalogue  before  'us,  we  gather  that 
electric  heating  and  cooking  apparatus  will  be  very  stroDgly  dis- 
played, while  sunbaths,  electric  signs,  (lashers,  fans,  motors,  electric 
vacuum  cleaners,  the  Siemens  “ O.S.”  wiring  Bystem,  and  the 
Eddy  stone  system  of  surface  wiring  are  all  represented.  "XL” 
Btoves,  Pboeuix  apparatus,  “Tricity”  cookers,  Dowsing,  Adnil, 
Stellite,  Boyd,  Ediswan,  Archer  (G.E.C.),  Bastian,  Le  Radiant,  and 
Calux  electric  heating  apparatus  are  a number  of  the  special  lines 
on  view.  We  hope  that  the  exhibition  will  be  an  unqualified 
success,  bringing  on  an  excellent  increase  of  both  heating  and 
lighting  custom. 

Trade  Announcement. — The  address  of  the  Holophane 

Glass  Co.  has  been  changed  from  146a,  Queen  Victoria  Street. 
London,  E.C.,  to  12,  Carteret  Street,  Westminster,  London,  S,W. 
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LIGHTING  and  POWER  NOTES. 


Bearpark  (Co.  Durham).— The  P.C.  has  accepted  the 

offer  of  Mr.  Holliday  to  erect  an  overhead  line  for  public  hehting 
in  Broom  Lane  at  £40,  and  to  provide  a supply  for  10  25--P. 

lamps. 

Beckenham. — The  TJ.D.C.  has  referred  to  a Committee 

for  consideration,  a scheme  of  free  wiring  and  the  supply  of  elec- 
tricity for  a fixed  sum  per  lamp  per  annum,  and  also  the  question 
of  tendering  for  the  lighting  of  the  parish  of  Shortlands. 

Bridlington. — The  T.C.  has  applied  to  the  L.G.B.  for 

a l»an  of  £3,000  for  electricity  purposes,  including  the  provision  of 
a new  engine  and  generator. 

Brighton—  In  order  to  meet  a prospective  increased 
demand  for  electric  power  at  the  Brighton  locomotive  and  carriage 
works,  the  Electricity  Committee  proposes  to  expend  £2,8oJ  in 
laying  an  additional  feeder  cable. 

Borslem.— The  T.C.  has  received  from  the  L.G.B. 
sanction  to  a loan  of  £7,535  for  extensions  to  the  electricity  works. 

Camborne.— The  T.C.  having  rejected  the  tender  of  the 
Gas  Co.  for  lighting  the  village  of  Knave-go-by,  has  asked  the 
Electric  Supply  Co.  to  quote  terms. 

Canada.— The  Attorney-General  of  Ontario  has  refused 
to  grant  a fiat  authorising  an  application  to  the  law  courts  for  an 
in -junction  to  restrain  the  Hydro-Electrie  Commission  from  carrying 
out  its  contract  with  the  Ontario  Power  Co.  This  is  regarded  as 
ending  the  controversy  as  to  the  Ontario  Government  s policy  m 
this  matter. 

Continental.  Notes.— Switzerland.— The  Bernese 

Hydro-Electrical  Co.  has  presented  a petition  to  the  Council 
Berne  asking  for  a concession  of  water  power  on  the  Aar,  and  it 
tributaries  from  Meiringen  to  Grinsel.  The  company  has  already 
purchased  what  it  considered  the  key  to  the  position  in  some 
property  of  Handegg  for  a half  million  francB.  The  river  Aar  has 
for  some  time  attracted  the  attention  of  engineers  and  with  the 
enormous  quantity  of  water  available  it  is  estimated  that  the 
present  scheme  will  provide  120,000  to  150,000  h.p.  at  Inner! kircben 
but  four  supplementary  stations  will  also  be  established,  one 
Guttannen,  where  a fall  of  90  metres  is  available ; those  of  Engsten, 
of  Gadnen  and  of  Urbach  are  less  important,  and  during  the  winter 
months  will,  it  is  estimated,  be  capable  of  generating  M00  h p. 

There  is  about  250,000  h.p.  already  utilised  in  Switzerland,  and  it 
is  calculated  that  a further  750,000  h p.  at  least  is  available  in  con- 
nection with  the  various  waterfalls.  In  many  of  the  Cantons  t£e 
local  government  is  retaining  the  ownership  of  all  the  public 
rivers  and  lakes.  The  price  of  electrical  energy  generated  varies 
according  to  the  method  of  consumption ; where  meters  are  used 
the  price8  is  usually  below  9 centimes  per  hectowatt-hour - where 
sold^for  power,  an  annual  sum  of  105  lire  to  335  live  is  paid  for  the 
“e  of  each  horse-power  for  3,000  hours  per  annum.  There  is  a tax  per 
horse-power  of  one  lire  per  annum  for  any  fall  up  to  100  hj of 
two  lire  from  100  to  500,  and  of  three  lire  for  everything  above 

5°SEHn^A.-The  Austro-Hungarian  Consul  at  Belgrade  states  that 
the  communal  authorities  of  Velke  Hradiste  have  applied  for 
powers  to  build  a large  electrical  works  for  the  needs  of  the  district 
FE^S:.-La  SociV:t6  Centrale  d’lndnstne  Electnque  is  the 
title  a new  company  which  is  being  formed  in  Pans  with  a 
canital  of  £200,000  to  establish  electrical  undertakings  in  various 
parti  of  the  world.  La  Soci4t6  pour  l’Exploitation  des  Proc^des 
Thomson- Houston  is  interested  in  the  new  undertaking. 

nprbv  —The  T.C.  proposes  to  apply  to  the  B.  of  T.  for 

a-nrnv  order  for  electric  light  within  the  districts  of  Alvaeton  and 
Boulton  U.D.C. ; the  parishes  of  Littleover,  EreadFan.  Chaddeeden, 
Norman  ton  and  Sinfin  Moor,  in  the  area  of  the  8har^10^ 
and  Markeaton  and  Darley  Abbey,  in  the  district  of  Belper  RD.C. 

Hnvpr The  T.C.  is  negotiating  for  the  supply  of 

electricity  "to  Messrs.  Pearson  & Co.’s  blockyard  and  to  the  wireless 
telegraph  station  on  the  Western  Heights  for  the  Admiralty 

W Parkpr  who  is  applying  for  prov.  orders  for  the 

Borouehl  of  Deal  and  Sandwich,  the  Urban  District  of  Walmer  and 
Borongns  or  weai  » „ , Dronoses,  if  the  scheme  is  carried 

th!  SiStl TCM*. T2E %pl7  «1  ooergl,  «nd  tho 
Coldl  to.  decided  to  cot,,  on  negotiation.  with  Mo,  on  the 
factory  promotion  of  a syndicate. 

nu(Hev,— The  annual  report  on  the  working  of  the  Cor- 

nerat ion’s  electric  light  undertaking,  issued  last  week,  shows  that 

place  The  year’s  working  resulted  in  a gross  profit  of  £5,872  a 
decrease  of  £105  compared  with  the  previous  year.  In  November 
fit  the  two-rate  system  of  charging  was  abandoned  and  a flat 
rate  system  substituted  ; the  alteration  is  now  working  well. 


last  and  West  Ardsley.-The  U.D.C.  has  informed 

the  Yorkshire  Electric  Power  Co.  that  it  cannot  see  its  way  to  allow 
al  dmXj  to .nppl,  entreat  in  the  dirtriet  withon.  the  p.,«.nt 
of  an  acknowledgment  or  royalty. 


Falkirk. — Despite  the  much-criticised  action  of  the 

Corporation  in  refusing  to  extend  its  own 

and  in  allowing  a private  company  to  tak®  °fl  i hi  ptatc  The 
the  oast  vear  Bhows  the  business  to  he  in  a flourishing 

.ad  «p»tnto:;9  ™ rs  “ptSfo.  tto 

£2,088.  After  paying  interest,  &c.,  there  was  a cie  p 
undertaking  of  £953. 

FincWeY.— As  a result  of  the  L.G.B.  withholding  sanc- 
tion to  a loan  of  £2,200  for  electric  lighting  m n?tlm  Cou^il 
Road  and  Regent’s  Park  Road , ^ Meanwhile 
adhere  to  its  original  scheme,  a deadlock  t rate  £240 

the  Council  has  decided  to  expend  out  of  the  current 
for  electrically  lighting  Regent’s  Park  Road. 

Fleetwood— At  midnight  on  Wednesday,  last  week, 
the  Fleetwood  U.D.C.  took  over  the  undertaking  of 
and  District  Electric  Light  and  Power  Syndicate.  The  closing 
formalities  were  conducted  in  London. 

Grimsby. — In  connection  with  the  supply  of ,,eri<!r^  l 

the  Corporation  to  the  Great  Central  Railway  Co  the  I>orong 
engineer  reports  that  the  company  is  proceeding  with  a power 

station  at  Immingham,  and  that  it  will  supp  yi  thflt  in  the 

from  that  station.  Consequently  it  ma7  “e  “Pec.  neceBsary  12 

course  of  a month  or  so  the  company  will 

months’  notice  to  terminate  its  agreement  with  the  Counci  . 

India -The  Kandy  Hotels  Co.,  Ltd.,  of  Ceylon  has 
authorised  its  directors  to  borrow  Rs.  5,000  for  the  extension  of  the 
electric  lighting. — Commercial  Intelligence. 

I nntrtnn A L.G.B.  inquiry  was  held  on  September 

for  a supply.  There  was  no  opposition. 

Leicester. — At  the  quarterly  meeting  of  the  I.U.  on 

Tuesday,  Mr.  Jennings  stated  that  the  net  profit b ® 

tion  electric  lighting  undertaking  for  the  past  six  mo 
provision  for  interest  and  sinking  fund,  was  £907. 

London.— Shoreditch.— It  was  reported  at  a meeting 

of  the  B C recently  that  the  electricity  department  had  made 
of  tne  rs.o.  rece  y After  meeting  interest 

gross  profit  during  the  last  year  of  £ ■ , . £g  gri 

two  hours  in  private,  proposals  with  ^ bthat  ^question 

Council  will  come  into  office.  It  is  reporie  scheme  sub- 

SSL?  A'iTSSA-  to  u ,o,e. 

t0L°cL«V” 'fo  Si™*,  designed  for  .n  input  to 

JKSlSd  iTa  tnSion  “A"  ■*““»* 

Tisas-rs 

progress  in  many  directions.  The  g , compared  with  £22,002 
current  to  private  consumers  ^ 

for  the  corresponding  period  of  1908  Mete”  .P  K to 

charges,  Ac.,,  bring  the  of 

conr er?  nXtoid 

during  the  12  months.  The  increase  in  the  number g of  n 4 hiJJ 
3°24de'  nnit^old^as  against^S^^ 

for  power,  &c„  purposes.  The  actual .total  «P“a«  tw0  iou8 

against  1 54d  jmAl  /m.  mRrked  loweTing  of  the  generating 
preceding  years,  mere  w -ionqi  due  in  a large  measure  to 

sassrts  SS  s 

Kg  “to  sas£  s 

lamps  the  Council  resolved  to  ^ tflW,^deS  quite  satisfactory, 
had  been  converted,  and  the  exDCDditure  will  be  effected 

As  a considerable  saving  ® «£  lamps  are  to  he 

in  the he  BameB7terms,  and  authority  has  been  given  for 
furtheflamps  to  be  taken  over  as  the  lamps  are  extended. 

On  September  29th  a L.G.B.  inquiry  wan 
Mansfield.— on  j?ePtP™  TC  f loan  of  £3,500  for 
held  into  the  application  of  the  J- .*  £m  fQr  raeterB)  £200 

tT.  MSI-  * the  economise,,  tod  1300  to,  „»t„- 
softening  plant.  There  was  no  opposition. 
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Merthyr  Tydfil. — The  B.  of  6.  on  Saturday  decided  to 
adhere  to  its  decision  to  light  the  Workhouse  and  the  Infirmary  by 
electricity,  despite  the  opposition  of  the  L.G.B.  It  was  of  opinion 
that  the  annual  saving  for  actual  lighting  under  the  scheme  pro- 
posed would  amount  to  at  least  £100. 

Mexico.— The  Electrical  World  states  that  several 
important  hydro-electric  schemes  are  on  foot  in  the  mining  dis- 
trusts of  Mexico.  A Canadian  syndicate  is  preparing  to  erect  a 
large  installation  on  the  Conchos  River  ; the  Mines  of  Mexico  Co. 
is  about  to  commence  the  construction  of  works  on  the  Mayo  River 
near  Alamos,  to  supply  a rich  mining  territory  within  a radius  of 
1/5  miles;  the  Guanajuato  Power  and  Electric  Co.,  and  the 
Michoacan  Power  Co.,  are  extending  their  plant,  which  will  have  a 
total  capacity  of  21,000  h.p.  when  completed,  and  the  manager 
reports  that  besides  the  mining  companies,  farming  interests  and 
factories  are  taking  power  freely,  and  thousands  of  irrigation  wells 
are  being  pumped  by  electric  power.  Other  new  installations  will 
be  situated  on  the  Altar  River,  on  the  Santiago  River,  near 
Guadalajara,  on  the  Quetzalpa  River,  and  on  the  Matamoros 
River. 

The  IHario  Oficial  of  August  30th  publishes  the  text  of  a contract 
between  the  Ministry  of  Fomento  and  Mr.  William  A.  McLaren 
whereby  the  latter  is  empowered  to  utilise  the  River  Realito  de 
Tubares,  which  runs  through  the  States  of  Chihuahua  and  Sinaloa, 
for  hydro-electrical  purposes.  The  concessionaire  is  granted  the 
right  to  import,  free  of  duty,  once  only,  all  the  machinery  and 
apparatus  necessary  for  carrying  out  the  work.—  Board  of  Trade 
Journal. 

Runcorn. — The  Salt  Union,  in  connection  with  the 
development  of  the  Weston  Point  (Cheshire)  trade,  has  purchased 
several  acres  of  laud  from  the  Manchester  Ship  Canal  Co.,  and 
amongst  other  things  proposed  is  the  erection  of  an  electrical 
installation  to  provide  not  only  power  for  its  own  use,  but  to 
supply  Runcorn,  and,  it  is  stated,  Widnes  as  well.  The  company’s 
draft  order  was  considered  at  the  meeting  of  the  Highways  Com- 
mittee of  the  Runcorn  U.D.C.  on  Thursday,  last  week. 

South  Africa. — A U.S.  Consul  reports  that  a hydro- 
electric plant  on  the  Crocodile  River  is  projected  by  the  Pretoria 
Power  Co.  An  output  of  20,000  h.p.  is  contemplated,  requiring  an 
expenditure  of  £700,000  ; the  energy  developed  will  be  used  for 
the  fixation  of  nitrogen,  the  plant  for  this  purpose  costing  £250,000. 

Spalding*. — The  B.  of  T.  has  intimated  to  the  U.D.C. 
that  unless  an  E.L.  scheme  is  at  once  proceeded  with,  the  prov. 
order  obtamed  four  years  ago  will  be  revoked.  The  Council  has 
appointed  a special  Committee  to  deal  with  the  matter. 

Stourbridge. — The  Midland  Electric  Corporation,  Ltd. 

has  commenced  the  supply  of  electricity  to  consumers  in  High 
Street,  Coventry  Street,  Market  Street  and  New  Road. 

Taunton. — The  inhabitants  are  watching  with  interest 

a passage  of  arms  between  the  T.C.  and  the  Chamber  of  Commerce. 

I he  latter  body  questioned  the  financial  soundness  of  the  electricity 
undertaking,  and  requested  that  certain  information  be  made  public 
in  order  “to  dispel  the  existing  feelings  of  uneasiness  and  lack  of 
confidence.”  The  Town  Council  at  its  last  meeting  suggested  that  the 
Chamber  of  Commerce  should  apply  for  a L.G.B.  inquiry  if  it  were 
not  satisfied,  and  the  Committee  has  decided  to  recommend  the 
general  body  of  members  to  accept  the  Council's  offer. 

I nited  States. — Plans  have  been  prepared  for  the  con- 
struction of  a hydro-electric  plant  of  30,000  h p.  on  the  Colorado 
River  in  Arizona,  to  supply  an  area  within  a radius  of  170  miles  of 
the  power  station.  A large  irrigation  project  is  included  in  the 
scheme,  and  the  total  cost  is  estimated  at  more  than  £400,000. 

Woolwich,  fhe  B.  of  G.  proposes  to  have  the  electric 

light  installed  the  receiving  home  and  dispensary  at  Plumstead 

T-.lbi>r.°.ugh  electrical  engineer  estimates  the  cost  of  the  installation 
with  nttiDgs  at  £45. 

Worthing. — The  receipts  from  private  consumers  during 

the  past  half-year  have  been  £464  less  than  was  estimated  by  the 
Electricity  Committee  of  the  T.C.  laBt  March,  and  this  has  left  the 
accounts,  without  any  allowance  for  the  depreciation  fund  £812  to 
the  bad,  a figure  which  it  is  estimated  will  be  increased  to  £830  at 
the  end  of  next  March. 

York. — The  T.C.  has  received  from  the  L.G.B.  sanction 
to  loans  cf  £550  and  £2,510  for  the  extension  of  the  switchboard 
and  the  laying  of  mains. 


TRAMWAY  and  RAILWAY  NOTES. 


Bournemouth, — On  Tuesday  the  Corporation  discussed 

proposals  for  a limited  service  of  Sunday  cars.  It  was  pointed  out 
t ha,  some  £4,000  or  £5,000  was  lost  yearly  to  the  tramways  depart- 
ment owing  to  the  cars  not  running,  and  that  only  one  other 


municipal  tramway  had  no  Sunday  services.  However,  the  nro- 
posal  was  defeated  by  31  votes  to  10,  and  a further  proposal  to  take 
a poll  of  the  ratepayers  met  a similar  fate. 

Belfast.— A deputation  has  requested  the  Tramways 

Committee  to  reconsider  the  project  for  removing  the  central 
of  poles  on  the  side  walks,  on  the  ground 
that  the  islands  in  the  centre  of  the  roadways  afforded  safe  places 
of  refuge  to  pedestrians,  and  thus  prevented  many  accidents.  The 
Committee  promised  to  give  the  matter  consideration. 

Bolton.— A deputation  from  the  Tramways  Committee 
waited  upon  the  Electricity  Committee  on  September  30th  on 
the  subject  of  the  price  charged  to  the  tramways  department  for 
electrical  energy,  and  the  matter  was  deferred. 

Continental  Notes. — Sweden. — A preliminary  con- 
tract, says  Affarsvdrlden,  has  been  closed  with  the  Alim  anna 
Svenska  Electrical  Co.,  of  Vasteras,  and  the  Siemens-Schuckert  Co 
of  Berlin,  jointly,  for  the  installation  of  electric  power  on  the 
border  railway,  at  a cost  of  5,120,000  kr.  The  A.E.G.  and  Svenska 
Emissionsbolaget  tendered  at  5,185,000  kr.  The  contract  stipulates 
that  the  State  can  purchase  the  plant  whenever  it  pleases,  and  at 
the  end  of  25  years  the  plant  passes  to  the  State  without  compansa- 
tion.  By  the  use  of  electricity  it  is  hoped  to  render  a double  track 
unnecessary,  to  shorten  the  time  in  transit  nearly  50  per  cent  and 
to  reduce  the  cost  per  ton  of  ore  from  52  to  41  ore.  ’ 

Germany.— -It  is  reported  that  the  Berlin  electric  tramwav 
authorities,  who  have  been  using  watt-hour  meters  on  their  cars  for 
some  years  to  check  the  consumption  of  energy,  have  found  by 
experiment  that  the  most  economical  mode  of  driving  is  also  that 
in  which  current  is  used  for  the  shortest  aggregate  time.  Thev 
have,  therefore,  replaced  all  the  watt- hour  meters  by  simple  time- 
meters,  consisting  of  clocks  which  go  only  when  current  is  on  the 
motors. 

Italy.  A committee  has  been  formed  to  work  a line  of  electric 
tramways  from  Spezia  to  Fivizzano.  The  route  will  traverse  a 
thickly-populated  district,  where  there  is  a considerable  com- 
mercial activity,  and  a capital  of  2,300,000  lire  is  being  raised  for 
the  purpose.  & 

The  Societe  Anonyme  des  Tramways  de  Bologne  has  obtained 
powers  to  construct  and  work  a new  electric  tramway  from  the 
Alemanm  terminus  to  the  suburb  of  Crociali  di  Bologna.  The  new 
lln®, W1  J be,b7  way  of  an  extersion  of  Via  Mazzini  tramway. 

The  Society  Anonyme  des  Tramways  de  Livourne,  of  Leghorn  is 
to  construct  and  work  a new  electric  tramway  from  the  Pizza 
Cavour-San  Jacopo  to  Via  Salviano. 

The  agreement  entered  into  between  the  Ministry  of  Public 
Works  and  the  Societa  Ferrovia  del  Mottarone  for  the  construction 
and  working  of  an  electric  railway  from  Stresa  to  Mottarone  has 
been  approved;  also  the  arrangement  entered  into  between  the 
provincial  authorities  of  Venice  and  various  other  communal 
bodies  m regard  to  the  wayleaves  requisite  for  the  construction  of 
an  electic  tramway  from  Mestre  to  Mirano. 

TuBKEY.-The  cost  of  the  electrical  tramway  system  for 
Adrianople  is  estimated  by  the  municipal  engineer  at  £73  200  It 
is  a condition  attached  to  the  work  that  an  Ottoman  company  shall 
be  formed  to  control  it,  but  it  is  anticipated  that  the  order  for 
machinery  will  be  placed  abroad. 

. RDasIA-  According  to  the  Financial  Neivs  the  town  of  Nikolaieff 
is  desirous  of  issuing  a new  loan  of  4,000,000  roubles  for  drainage 
works,  electric  tramways,  &c.  age 

Darcy  Lever. — The  Bolton  Tramways  Committee  has 

decided  to  extend  the  tramways  to  this  outlying  village. 

East  and  West  Ardsley— The  U.D.C.  has  decided  to 

oppose  the  proposal  of  the  Wakefield  and  District  Light  Railway 
Co.  to  abandon  the  tramway  scheme  from  Wakefield  to  East 
Arasley. 

Glasgow.— The  proposal  for  a direct  east  and  west 
service  via  Parliamentary  Road  and  Sauchiehall  Street  having  been 
defeated  in  the  T.C.,  a notice  of  motion  has  now  been  tabled 
asking  that  a system  of  transfer  tickets  be  introduced  over  this 
section  of  the  system. 

The  T.C.  Sub-Committee  is  suggesting  the  pruning  of  services  on 
badly-paying  routes.  The  proposal  is  that  the  Finnieston  Street 
service  be  withdrawn,  and  that  the  new  service  along  Biisland 
Drive  be  reduced  by  one-half. 

Haslingden. — The  T.C.  has  promoted  a conference  of 

representatives  of  Accrington,  Rawtenstall  and  Haslingden  with 
regard  to  a through  tramway  service,  in  order  to  obviate  the 
inconvenience  caused  by  the  present  enforced  change  at 
the  Haslingden  and  Rawtenstall  boundaries.  Accrington  and 
Haslingden  agreed  to  through  running  between  Accrington  and 
Hacup,  with  an  equal  number  of  Accrington  and  Bacnp  cars  The 
Rawtenstall  representatives  not  having  power  to  treat,  the  con- 
ference was  adjourned,  so  that  they  might  consult  their  Council. 

Japan.— The  British  Vice-Consul  at  Osaka  reports  that 
the  City  Assembly  has  voted  a sum  of  £60,000  for  restoration  work 
m the  area  devastated  by  the  fire  which  occurred  in  that  city 
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recently.  Inter  alia,  it  is  intended  to  construct  a broad  ™ad,  three 
miles  in  length,  and  to  lay  down  electric  tramlines,  which  will  be 
linked  up  with  the  existing  municipal  system.— Board  of  Tra 
Journal. 

Kirkealdv — It  is  reported  that  the  promoters  of  the 

scheme. 

London.— On  Tuesday  last  the  Acton  to  Willesden 

section  of  the  Middlesex  County  Council  J^^nited 

^,r.ed  for  traffic  The  route  links  up  the  London  United 
tramwavs  with  the  Middlesex  Light  Railways,  giving  commuma- 
uTwRh  Cricklewood.Edgware.&c.,  and  is  some  two  miles  in 

leDThe’ Metropolitan  Electric  Tramways  Co  fa  «ta*edtD  be  pro- 
posing to  run  a trackless  car  on  the  overhead  trolley  system  between 

holder’s  Green  tube  station  and  Hendon.  , . , , f 

Rv  33  votes  to  7 the  Paddington  B.C.  on  Tuesday  decided  to 
refuse  consent  to  the  construction  by  the  L.C.C.  of  electric  tram- 
ways from  the  Marble  Arch  via  Edgware  R°ad  to  Ha"°^ 
and  from  Harrow  Road  via  Edgware  Road,  Maida  Vale,  High 
R,ad  Kilburn,  and  Shoot-up  Hill  to  Cncklewood.  In  the  latter 
case  ’a  contribution  of  one-third  the  cost  of  a 

widenino’S  was  asked  for.  It  was  contended  that  the  tramways 
were  urgently  needed  by  the  inhabitants  of  the  localities  named, 
but  moft  of  the  members  of  the  B.C.  apparently  favoured  a tube 
railway  in  preference  to  tramways,  as  affording  a more  detira 
means  of  transit. 

1\>woastle-on-Tyne. — A meeting  of  the  Tramways 

Committee  of  the  Corporation  was  held  on  September  30th,  when 
ft  had  under  consideration  the  falling  off  that  had  been  reported  in 
the  number  of  passengers  and  the  consequent  diminution  of  reC01Pt8 
from  Zes  It  was  reported  that  in  the  course  of  the  preceding 
week  the  number  of  people  travelling  in  the  cars  was  20,000  less 
than  the  number  carried  in  the  corresponding  week  of  last  yea rand 
40  000  less  than  were  carried  in  the  corresponding  week  of  1907. 
The  Committee,  recognising  that  this  decrease  in  the  number  of 
passengers  must  have  a considerable  effect ; on the  income  .decided 
L,  inatmct  the  tramway  manager  to  take  immediate  steps  lor 
Sttine  down  extra  millage,  and  for  curtailing  the  expenses  of 
running  the  service  in  any  way  that  he  thought  best.  At  the  con- 
clnsion  of  the  business  the  chairman,  Sir  Joseph  Baxter  Ellis, 
intimated  that  he  would  not  be  prepared  to  allow  himself  to  be 
re-nominated  for  the  position  of  chairman  next  year. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina. — The  Western  Telegraph  Co.,  says  Reuter, 

will  immediately  begin  the  laying  of  the  new  cable  uniting 
Argentina  directly  with  Europe  via  Ascension.  The  cable  will  cost 
about  £1,000,000,  and  that  it  is  hoped  that  it  will  be  in  working 
order  by  October,  1910.  The  Chamber  has  passed  the  Bill  already 
adopted  by  the  Senate,  approving  the  construction  of  the  cable. 

The  Atlantic  Cable  of  1882. — The  Montreal  Gazette 

states  that  the  cable  steamer  Mexican  returned  to  New  York  after 
repairing  two  of  the  European  cables  which  were  laid  by  the  cable 
steamer  Faraday  in  1881-2.  The  breaks  were  north-east  of  Sable 
Island,  and  the  cables  were  found  to  be  buried  several  feet  in  sand. 
They  were  in  as  perfect  condition  as  when  laid,  although  m the 
water  for  27  years.  After  12  miles  were  picked  up  the  cables 
were  again  joined  through,  and  the  whole  of  the  operations  were 
completed  in  36  hours. 

Broken  Insulators.— Last  week  four  boys  were 

charged  at  Sheffield  with  damaging  telegraph  insulators  and  it  was 
stated  in  evidence  that  during  the  last  six  months  487  insulators 
had  been  broken  in  the  Chesterfield  district,  while  1,115  had  been 
broken  in  the  Sheffield  district  in  12  months. 

Cable  Interruptions  and  Repairs:— 

Interrupted.  Repaired, 

Tourane-Amoy  V’  1909 

Dakar-Conakry  . . 

Balikpapan-Kwandang Bep‘-  A 

Cheiksaid-Penm p.  o?  l inoo 

Hong  Kong-Macao Bept.25,  1909  October  1,  1909. 

Magnetic  Storm—  A remarkable  magnetic  disturbance 

took  place  on  Saturday,  the  25th  ult.,  affecting  telegraph  systems 
all  over  the  world  by  earth  currents  to  such  an  extent  as  to  inter- 
rupt communication  in  many  places  for  some  hours.  The  disturb- 
ance began  about  mid-day,  and  lasted,  in  the  case  of  the  lines  to 
Bcotland  and  the  north-east  of  England,  for  about  three  hours, 
but  intermittent  interruptions  occurred  up  to  9.30  p.m.,  and  in 
Scotland  there  was  further  trouble  on  Sunday.  The  phenomena 
were  most  noticeable  on  the  longer  lines,  and  affected  the  sub- 
marine  cables  to  some  extent.  The  underground  telegraph  lines 
to  Birmingham,  Manchester,  Liverpool  and  Glasgow,  which  have 
metallic  returns,  were  not  affected.  Auroral  displays  were  observed 


in  northern  and  southern  regions,  and  there  was  on  exception  y 
marked  spot  on  the  sun,  to  which  the  storm  was  probably  due.  It 
was  reported  from  Kew  Observatory  that  the  disturbance  was  of 
highly  oscillatory  character,  and  the  recording 
unable  to  register  the  extreme  range,  owing  to  the  curje  having 
run  across  the  full  width  of  the  paper.  On 

compass  needle  moved  70°  to  the  west  and  then  86  Jo  the  east* 
and  the  horizontal  force  showed  remarkably  large  variations.  [This 
note  was  accidentally  omitted  from  our  last  issue  ] 

Telephone  Action.— Recently  the  National  Telephone 
Co.  eued  Mrs.  Philip,  of  Lexham  Gardens,  Kensington,  for 
£8  4s.  10s.,  the  balance  of  an  amount  due  under  a guarantee  of  £10 
for  call  fees.  It  was  shown  that  the  company  removed  the  tele- 
phone before  the  defendant  had  vacated  the  premises,  though  she 
was  living  elsewhere,  and  as  she  had  not  had  the  opportunity  of 
using  the8 telephone  for  the  whole  year  covered  by the  agreement 
owing  to  the  premature  removal  of  the  instrument,  judgment  w 
given  in  her  favour. 

United  States.— The  United  States  Government  has 

issued  returns  in  regard  to  telegraph  and  telephone  systems  in  the 
country,  and  from  particulars  published  by  the  Telegraph  Age  it 
woulcPappear  that  there  are  65  miles  of  wire  in  th*ReP“b^ 8 
Panama,  484  miles  in  Puerto  Rico,  1,403  miles  in  AUska  and  6,438 
miles  in  the  Philippines.  These  systems  handled  over  1,000,000 
messages.  The  Weather  Bureau  controlled  537  miles  of  wire  and 
96  miles  of  submarine  cable,  and  2,280  places  were  supplied  with 
teSS,  JS4  with  special  Uraicg.  a»d  5,998  with 
warnings  all  this  being  done  at  the  expense  of  the  Government. 
SaUy  foiecasts  were  lent  to  2,141,151  addresses  Puerto  Rico 
boasts  of  128  offices  and  1,774  miles  of  wire,  and  the  traffic  amounted 
to  216,489  messages. 

Wireless  Telegraphy.— On  Friday  last  the  Postmaster- 

General  Btated  that  arrangements  had  been  completed  with  the 
Marconi  Oo.  for  the  transfer  to  the  Post  Office  of  all  their  coas 
stations  for  communication  with  ships,  including  a11  P a • 
machinery,  buildings,  land,  and  leases,  &c.,  and  for  the  surrender 
of  the  rights  which  the  company  enjoyed  under  their  agreement 
with  thePost  Office.  In  addition,  the  Post  Office  secures  the  right 
of  using,  free  of  royalty,  the  Marconi  patents  existing  and  future 
for  a term  of  14  years  for  communication  between  stations  in  the 
United  Kingdom  and  sbipB,  and  between  stations  on  the  mainland 
of  Great  Britain  and  Ireland  on  the  one  hand  and  outlying  islands 
on  the  other  hand,  or  between  any  two  outlying  iBlandB;  and 
(except  for  the  transmission  of  public  telegrams)  between  any  two 
stations  on  the  mainland;  and  on  board  Post  Office  < “Wedup®. 
The  inclusive  consideration  to  be  paid  to  the  company  is  £15,000. 
All  the  stations  will,  under  the  International  Radio-Telegraphic 
Convention,  be  open  for  communication  equally  to  aUships,  what- 
ever system  of  wireless  telegraphy  they  may  carry  ; and  the  Post  Office 
will  be  free  to  use  or  to  experiment  with  any  system  of  wireless  tele- 
graphy at  its  discretion.  All  inland  communication  of  messages  by 
wireless  telegraphy  will  be  entirely  under  the  control  of  the  Post  Office 
The  company  will  retain  the  licence  for  their  long-distance  stations  at 
Poldhu  and  Clifden,  which  are  primarily  intended  for  shore-to- 
shore  communication  with  America.  Arrangements  have  also  been 
made  with  Lloyd’s  for  the  transfer  to  the  Post  Office  of  tkeirwire- 
less  stations  for  communication  with  ships  and  for  the  Bu™“d” 
of  all  claims  to  licences  for  such  communication.  In  return  Lloyd  s 
will  receive  the  plant  value  of  their  stations,  and  wlllhftJ®tra°8' 
mitted  to  them  (with  due  regard  to  the  secrecy  of  private  telegrams) 
information  received  at  thePost  Office  stations  in  regard  to  the 
position  and  movements  of  ships,  and  other  maritime  intelligence. 
Lloyd’s  and  the  Marconi  Co.  have  mutually  arranged  to  cancel  an 
agreement  between  themselves  which  was  made  in  1901,  and  which 
has  proved  a source  of  dispute.  The  Postmaster- General _thmks  it 

important  that  no  private  monopoly  in  wireless  telegraphy  should 
be  allowed  to  grow  up,  and  hopes  that  the  new  arrangements  will 
result  in  the  rapid  extension  of  the  use  of  the  8y8tem-  U10  negotia- 
tions have  been  conducted  in  consultation  with  the  Admiralty,  who 
consider  it  important  that  the  coast  wireless  stations  should  be  in 
the  hands  of  the  Post  Office.  The  whole  of  the  present  employes  of 

good  character  will  be  taken  over  by  the  Post  Office. 

The  Indian  Government,  says  Reuter,  recently  issued  an  order 
making  the  importation  of  wireless  telegraph  apparatus  contraband. 
It  is  understood  that  the  Government  is  considering  a scheme  to 
provide  important  centres  with  a wireless  system  worked  entirely 

under  European  control.  . .. 

A dispatch  from  8t.  Petersburg  announces  that  the  Russian 
Ministry  of  War  is  now  beginning  to  establish  a network  of  wireless 
stations  for  the  purpose  of  connecting  European  Russia  with  the 
Far  East.  It  is  proposed  for  thiB  purpose  to  erect  a number  of 
intermediate  stations  between  the  Baltic  and  the  Pacific  Ocean, 
and  it  is  calculated  that  from  three  to  four  stations  would  be 
sufficient  to  permit  of  messages  being  transmitted  from  the  bar 
East  to  St.  Petersburg.  The  scheme  is  supported  by  the  results 
obtained  from  the  most  recent  trials  which  have  been  made  in 
military  telegraphy  in  Russia,  it  having  been  found  pcssiVffe  to 
exchange  telegrams  between  wireless  stations  on  the  Baltic  and  the 
Black  Sea,  a distance  of  1,240  miles.  It  was  noticed  during  the 
trials  that  the  results  were  extremely  favourable  in  damp  weather, 

and  particularly  in  the  night  time.  , ..  , . 

The  Government  of  Uruguay  is  about  to  establish  wireless 
stations  at  Flores  Island,  Punta  del  Este  and  at  Cape  Santa  Maria. 

Wireless  Telephony.— The  Japanese  Navy  is  experi- 

menting with  Prof.  Missuno’s  wireless  telephone  system. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Victoria. — 100,000  porcelain  insulators  for 
the  P.  M.G.  8ee  “ Official  NoticeB  ” September  10th. 

Victoria.— Accumulators  for  the  P.M.G.  See  “ Official  Notices  ” 
October  1st. 

Telegraph  and  telephone  material  for  the  P.M.G.,  Melbourne. 
Bee  “ Official  Notices  ” September  10th. 

Common-battery  switchboard  for  the  North  Sydney  Telephone 
Exchange.  See  “ Official  Notices  ” September  10th. 

Melbourne.— 50  coin  attachments,  suitable  for  coins  of  different 
value,  for  the  P.M.G.  See  our  “ Official  Notices  ” September  24th. 

Bray.  October  19tb.  50  u.H.p.  Diesel  oil  engine,  and 

high  and  low-tension  disconnecting  boxes,  &c.,  for  the  U.D.C.  See 
“ Official  Notices  ” to-day. 

Brumby  and  Frodinffbam.— October  16th.  Public 

lighting  by  electricity  for  the  U.D.C.,  with  55  50-c.p.  lamps,  poles, 
wiring,  switches,  &c. ; direct-current,  220  volts,  available.  Mr.  J 
Green,  surveyor  to  the  Council,  Frodingham,  Scunthorpe,  Lines! 
Returnable  deposit,  10s.  6d. 

Hartford. — October  13th.  Wiring  the  Council  Chamber 
and  offices  for  the  U.D.C.  Electrical  Engineer,  Electricity  Works 
Dartford. 

Durban. — In  connection  with  the  new  Town  Hall  now  in 
course  of  erection  at  Durban,  it  was  recently  decided  to  install  15 
electric  time  clocks,  so  as  to  keep  uniform  time  in  the  various  offices. 
Tenders  are  about  to  be  called  for  another  turbine  set  for  the  elec- 
tric power  station,  of  a similar  capacity  to  the  one  lately  installed. 
Tenders  are  also  to  be  called  for  a negative  booster  and  cable 
in  connection  with  the  electric  tramways. 

Great  Western  Railway.— October  18th.  Stores  includ- 
ing electrical  wires  and  telegraph  apparatus,  carbons,  &e.  See 
“ Official  Notices  ” to-day. 

Handsworth. — October  13th.  Low-tension  feeder  and 
distributor  cables  (lead-covered  and  paper-insulated),  for  the 
U.D.C.  Generating  station,  Soho  Road,  Handsworth. 

Keighley. — October  1 6th.  Two  boiler  feed  pumps,  high- 
tension  switchboard  and  transformers,  300-kw.  motor-generator, 
and  mains  for  the  Electricity  Department.  See  “ Official  Notices  ” 
October  1st. 

Leyton.— October  2Gth.  Installation  of  electric  light 

and  hot  water  beating  apparatus  at  the  Canterbury  Road  Schools 
now  erecting,  for  the  U.D.C.  See  “ Official  Notices  ” to-day. 

Manchester. — October  12th.  Wiring  and  complete 
electric  lighting  installation  at  the  Cbeetbam  Baths  and  Public 
Hall  for  the  Baths  and  Washhouses  Committee  of  the  Council  • 
specifications  from  the  City  Architect,  Town  Hall  (deposit  one 
guinea). 

October  19th.— Steel  tie-bar3  for  tramway  rails,  and  bolts  and 
nuts  for  fishplates  for  the  Tramways  Committee.  Specifications 
from  J.  M.  McElroy,  Tramway  Manager. 

Monntain  Ash. — October  25th.  Electrical  stores  for 

the  U.D  C.  electricity  undertaking.  See  " Official  Notices”  to-day. 

Rotherham. — October  23rd.  The  T.C.  has  two  steam 
dynamos,  32  kw.  each,  for  disposal.  See  “ Official  Notices  ” Sep- 
tember 24th.  ^ 

South  Africa. — According  to  the  British  and  South, 
African  Export  Gazette , three  generators  of  2,000- KW.  capacity  are 
aoout  to  be  ordered  for  the  new  Farrar- Anglo-French  power  station  ; 
orders  will  shortly  be  placed  for  a number  of  electric  motors  for  the 
Rand  Water  Board ; valuable  orders  may  be  anticipated  in  the 
near  future  for  telephone  and  telegraph  material  in  connection 
with  extensions  of  the  Transvaal  Government  services;  and  the 
Monomotapa  Concessions,  Ltd.,  will  be  in  the  market  in  the  near 
future  fora  large  hydro-electrical  plant. 

Spain —November  2nd.  The  Spanish  Post  and  Telegraph 

authorities  in  Madrid  are  inviting  tenders  for  the  concession  for 
the  working  of  a telephone  system  in  the  town  of  Oviedo  during  a 
period  of  15  years. 

October  15th.— CO  years’  electric  tramway  concession  from  the 
dalle  Mayor  del  Gras  to  the  end  of  the  West  Quay,  Valencia. 
Deposit  2,425  pesetas  (£R8).  Tenders  to  the  Director-General  de 
Ohras  Puhlicas  Ministerio  de  Fomento,  Madrid.  A Spanish  company 
also  has  preferential  rights  in  this  competition. 

November  20t,h.— GO  years’  concession  for  constructing  and 
working  an  electric  tramway  from  Sans  to  Coll-Blanch  (Barcelona). 
Deposit  1,295  pesetas  (£47).  Local  representation  necessary. 
Tenders  to  Dircccifin  General  de  Obras  Publieas,  Madrid.  The 
Comps  Pi  in  General  Tran  vias,  which  has  submitted  an  application, 
has  certain  preferential  rights. 

Turkey. — November  80th.  The  municipal  authorities  of 
Broussa  are  inviting  tenders  for  the  concession  for  the  establishment 
of  a central  electric  lighting  station  and  n Bystem  of  electric  tram- 
ways in  the  town. 


Wallasey.— October  ] 9th.  xnree  miles  of  electric  tram- 

ways  (overhead  line  material,  poles,  wire,  ears,  &c.)  for  the  U.D  C 
todayaPer"mBU  ated  CaWes  for  same>  See  two  “ Official  Notices’ 

Win  Chester.- October  11th.  Electric  light  installation 

at  the  new  County  Offices,  for  the  Hants  C.C.  Personal  application 
necessary  to  Mr.  W.  J.  Taylor,  county  surveyor,  The  Castle,  Win- 
chester, between  9 a.m.  and  5 p.m.,  and  on  Saturday  between  9 a ; 
and  1 p.m. ; returnable  deposit,  £2  2s. 

Won  liing.— October  11th. 

See  " Official  Notices  ” October  1st. 


Cab’es  for  the  Corporation. 


CLOSED. 

Belgium. — Nine  concerns  submitted  tenders  for  the 
establishment  of  the  overhead  equipment  and  the  laying  of  the 
return  rail  in  connection  with  the  Anderlues-Lobbes  section  of  the 
Carpieres-Thum  electric  railway  which  is  being  constructed  by  the 
bociete  Nationale  des  Cbemins  Fer  Vicinaux,  the  lowest  being  that 
of  Messrs.  A.  Massart  & Co.,  of  Houdeng-Gfoegnies, 

Blackpool. — The  contract  for  the  E.L.  installation  at 
the  Lancashire  and  Yorkshire  Railway  Co.’s  Servants’  Home  at 
Blackpool  has  been  placed  with  Mr.  Geo.  Morrison,  Blackpool. 

Bolton.— The  Electricity  Committee  has  just  placed  an 
order  for  25,000  tons  of  coal,  to  be  delivered  during  the  next 
12  months. 

Brighton. — The  B.  of  G.  has  accepted  the  tender  of  Messrs. 
C.  G.  Rsed  & Sons,  Brighton,  for  electrical  fittings  for  the  Work- 
house. 

The  Lighting  Committee  of  the  T.C.  has  recommended  the 
acceptance  of  the  tender  of  Siemens  Bros.  & Co.,  Ltd.,  for  cable 
needed  to  supply  power  to  the  Railway  Co.,  at  £2,380. 

Bristol. — The  T.C.  has  accepted  the  following  tenders 

General  Electric  Co.,  Ltd.— Carbons  for  a year,  £367. 

Electrical  (Jo.,  Ltd. — Alternating  current  meters  for  a year,  £762 
Siemens  Bros.  Dynamo  Works,  Ltd.— Arc  lamp  globes  for  a year,  £31. 

Dot  by.  The  T.  C . has  accepted  the  tender  of  Messrs.  Taylor, 

Whiting  & Taylor,  Derby,  for  the  installation  of  the  E.L.  at  the 
new  schools  in  Kedleston  Road,  at  £235. 

Grimsby. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Cragg  & Nephew,  Doncaster,  for  12  months’  supply  of  steam  coal 
from  the  Bentley  Colliery  for  the  electricity  undertaking,  at  5s.  lid. 
per  ton  delivered  at  the  work3.  It  has  further  accepted  the 
tender  of  Johnson  & Phillips,  Ltd.,  for  two  years’  supply  of  cables, 
at  £757. 

Halifax. — The  B.  of  G.  has  accepted  the  tender  of  Messrs. 
J.  Sunderland  & Co.,  Halifax,  for  electrical  fittings  for  six  months. 

Hull. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Thursfield  & Co.,  of  Birmingham,  for  E L.  fittings  for  the  Town 
Hall,  at  £891.  The  local  tender  amounted  to  £1,425. 

Kingston-on-Tbames. — TheT.C.has  accepted  thetender 

of  Henley ’8  Telegraph  Works  Co.,  Ltd.,  for  880  yards  of  -1  square 
inch  low-tension  cable,  at  £191 ; and  that  of  Messrs.  W.  T.  Glover 
and  Co.,  Ltd.,  for  880  yards  of  10-ampere  cable,  at  £72. 

London. — Messrs.  Meldrum  Bros.,  Ltd.,  of  Timperley, 

have  secured  the  order  to  equip  the  boilers  of  the  South-Western 
Hospital  of  the  Metropolitan  Asylums  Board  with  their  Koker 
stokers.  This  is  the  ninth  institute  under  the  Board  to  adopt  this 
system. 

Fulham. — The  B.C.  has  accepted  the  tender  of  the  Electrical  Co., 
Ltd.,  for  150  meters  in  various  sizes  for  a total  of  £202.  This  was 
me  lowest  tender  received. 

The  following  tenders  have  been  accepted  for  the  supply  of 
smokeless  steam  coal  for  the  electricity  works : — 

( iilman  & Co.— 2,000  tons  Mapperley  Smithan  nutty  slack,  10s.  54.  per  ton, 
Kaye,  (Son  & Co.  -1,000  tons  Cowdenbeath  washed  peas,  iOs.  Id.  per  ton. 
1‘hihips  & Co.,  Ltd.  500  tons  (with  an  option  to  take  a further  500  tons), 
Biddings  slack,  11s.  Jid.  per  ton. 

Hackney.— For  the  purpose  of  an  electric  lighting  standby  at 
the  Baths,  the  B.C.  lias  ordered  a C.M.B.  auto-converter,  designed 
for  an  input  at  480  volts  of  an  output  of  5 kw.,  100  volts,  at  £57. 

Mabyleronk. — The  B.C.  has  accepted  the  tender  of  C.  A.  Parsons 
and  Co.,  at  £162  10s.  for,  putting  carbon  brushes  on  three  turbo- 
generators. Orders  have  beon  placed  with  Blackmore  & Co.,  for 

5.000  tons  of  coal,  at  10s.  G£d.  per  ton,  and  with  Cory  & Oo.,  for 

15.000  tons,  at  10s.  7id.  per  ton.  As  a check  to  coal  consumption 
two  additional  Hue  gas  recorders  are  to  be  obtained  from  the  Auto- 
Recorder  Co.,  at  £00,  less  5 per  cent. 

St.  Pancras. — The  B.C.  has  received  the  following  tenders  for 
the  re-winding  of  the  500-kw.  armature  at  the  Regent’s  Park 
station  : — 

White,  Jacoby  & Co..  Ltd (accepted)  £11)0 

Hiemens  Bros.  Dynamo  Works  Ltd.  £214 

Westminster  Engineering  Go.,  Ltd £214 
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Inton.— The  B.G.  has  accepted  the  tender  of  Mr.  P.  T. 

Ktoe  Luton,  for  installing  the  E L.  at  the  Workhouse  at  £o/  10s. 
The  only  other  tender  was  that  of  Messrs.  Shoolbred  & Co.,  at  £63. 

Mansfield. — The  T.C.  has  accepted  the  tender  of  the 

Western  Electric  Co.,  for  500  yards  of  cable. 

Salford  —The  T.C.  has  accepted  the  tender  of  the  Tudor 

aVeriod  of  10  years,  with  the  option  of  extension,  at  £530  per 

annum. 

Trnr0  —The  B.G.  has  accepted  the  tender  of  theXational 

Telepbxv^'co.,  for  overhauling  the  telephone  route  to  the  Workhouse 
and  supplying  three  new  instruments,  at  £55. 

Warrin o-ton . — The  B.G.  has  accepted  the  tender  of  the 
Economic  Electrical  Co.,  of  Liverpool,  for  electrical  requisites,  for 
six  months. 

Wolverhampton.— The  District  Electric  Co.,  Ltd.,  of 

Municipal  Baths,  now  in  course  of  erection. 

Woolwich— The  B.C.  received  the  following  tenders  for 

580  yards  of  4-core  '05  cable 

W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.  ..  (accep  e 154 
Siemens  Bros..  Ltd.  . . ■ • 1,8 

Callender’s  Cable  Co.,  Ltd 

For  310  yards  of  ’2  and  250  yards  of  ’05  cable  the  following 
tenders  were  received 

,..£192  Alternative  (accepted)  ±47 
W.™\nHenley’8  Telegraph  Works  Co.,  Ltd.  .,  194  „ ••  ••  4g 

- Callender's  Cable  Co.,  Ltd ” , ~ 

With  reference  to  the  construction  of  the  cooling  pond  at  Fit  - 
ol  Messta.  M.  Stod.n  & 0»  « the  a.pp^ 

and  laying  of  1,248  yards  super,  of  asphalt  and  429  ft.  of 
2d.  per  foot,  was  accepted. 

Ynrh  —The  T.C.  has  accepted  the  tender  of  Messrs.  Dick, 

K.„  * Co,  Ltd.,  for  the  “ 0 SpU  Zl 

Sd^rKaar*eCoSwf£,  Ltd6,  Darlington,  .0,  a traction 
switchboard,  at  £383. 


FORTHCOMING  EVENTS. 


St  Anthonv’s  Catholic  Church,  Forest  Gate 

Brunswick  United  Methodist  Church,  Barnley 
St.  Chad’s  Church,  Stafford  

Parish  Church,  Colne,  Lancs.  ■■■  ■■■  

St.  Edmund’s  Church,  Roundhay,  Leeds 

J3t.  George’s  Schools,  Ascot  

St.  Mark’s,  Surbiton  . 

The  Chapel,  Welbeck  Abbey  (for  the  Duke  of  I ort- 

land)  

Earl  of  Cadogan’s  Church,  Culford  ...  ...  ••• 

The  residence  of  R.  W.  Hawkey,  Esq.,  Chiswick  ... 

Christ  Church,  Chester  ...  ...  

Tonbridge  Schools,  Tonbridge,  Kent  ...  ...  ••• 

Chamber  organ  at  Messrs.  Chappell’s  warehouse, 
New  Bond  Street  ...  •••  •••  * ••• 

St.  Matthew’s  Church,  Sonthsea 


a c. 

DC. 
DC. 
D C. 
A.C. 
D C. 
D C. 

D C. 
D.C. 
D.C. 
D.C. 
D C. 

D C. 
A.C. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  the  weekending  October  16th 

1909  Commanding  Offlcer-CoL.  R.  B.  B.  Crompton.  03. 

Monday,  October  llth.-“  A”  Company.  Practice  for  the  Hopkinson  P, 

_n  g » company.  Practice  for  the  Hopkinson  Cup, 


on  ” Electricity  in  Coal  Mines,”  by  Mr.  R.  Nelson. 

d'p^m^P^per^i^^inV/ntimfaml^  ^Treatise  on 

fne  BrUiah  Patent  System,”  by  Mr.  J.  E.  S.  Lockwood. 

isation.” 

jB"lMode?*Eng?nee,r  jS?i*^?M,"l^^onitnra?^alh0\Ve8tm\ns?er^ ' 

ln***pMri”u^ion^o^s'^SU)Sy’*e^awyrlPapL^on0l,Hreat0^ransmiss1ion1,'’  by^Prof! 
W.  E.  Dalby. 


Electric  Organ  Blowing  Equipments.  — The  Adnil 

Electric  Co  Ltd.  (Marples,  Leach  & Co.,  Ltd.),  who  specialise  in 
electric  blowing  installations  for  church  and  public  hall  organs,  are 
engaged  upon  a number  of  orders  of  this  class.  The  following  may 

be  named : — 


Tuesday,  October  12th.- 
7 to  9.30  p.m. 

Wednesday.  October  IStta.-Gymnasium,  G.30  to  9.30  p.m. 

Thursday,  October  14th.-“  C ” Company.  Practice  for  the  Hopkinson  Ci  P, 
7 to  9.30  p.m. 

Friday,  October  15th.—"  D ’ 

'7  to  9.30  p.m.  _ „ 

(Signed)  P.  H.  Campbell, 

Capt  R.E.  and  Adjutant, 
For  O.C.  E.E.,  L.D, 


Company.  Practice  for  the  Hopkinson  Cup, 


NOTES. 

London  District  Engineering  Dispute.— Thc  Drc?;// 

Telearavh  says  that  the  differences  between  the  employers  and 

been  settled  on  a satisfactory  basis.  Recently  the  employers 
soueht  to  secure  a reduction  of  wageB  by  2s.  per  vteek.  A protest 
was? at  once  made,  and  the  employers  withdrew  their  proposai,  but 
substituted  another,  as  the  result  of  which  it  would  be  agreed  that 
. in  the  rate  of  wa-es  should  take  place  for  five  years  to 

“me  l»«B  oppoSlo.  to  the  ptopo.,1  — »»if«t.4  Jr  »»« 
of  the  older  "Trade  Unionists,  but  those  at  present  leading  the 
movement  saw  the  tendency  of  the  day  was  towards  a fixed  rate  of, 

wales  for  a period  of  years.  They  consequently  recommended  the 

Sst  T„t6 js  'SfsS  xss 

completed,  and  though  it  clear  that  the  great 

majority  of  the  workmen  are  in  favour  of  accepting  the  proposed 
arrangement.” 

Regenerating  X-Ray  Tnbes -In jMhm £* 

for  more  than  three  years.  It  consists  m providing  a small  glass 
tube  a joined  to  the  focus  tubs,  and  having  a slightly  PO'OUB  rip  ata 

an  outer  tube  b is  filled  with  mercury  to f^h^  holds  itrishtlv 
Dressed  on  over  a velvet  sleeve  at  the  base  of  a,  which  holds  it  tightly 
L position  though  a rubber  band  or  other  additional  safeguard  to 
hold  b securely is  advisable.  When  the  tube  grows  hard  b is 
lowered  until  the  tip  a is  exposed  to  the  air ; after  a sufficient  time, 
depending  upon  the  hardness  of  the  tube  and  the  porosity  of  the 
tip  e is  replaced,  and  the  X-ray  tube  can  then  be  used  in  any 


1 


In  the  majority  of  these  cases  local  contractors  have  doneor  are 
ioing  the  wiring  installations.  The  Marples  patent ystem  of 
regulation  is  employed  in  all  the  d.c.  installations,  a. ad  the  Admi 
single-phase,  self-starting  a.c  motor  in  the  a.c.  installations. 


position,  without  fear  of  spilling  the  mercury.  Dr.  Beckett  has  had 
a tube  thus  regulated  in  constant  use  for  over  two  years,  and  would 
not  exchange  it “for  a new  one.  The  tip  of  a is  most  easily  made 
porous  by  heating  it  to  redness,  and  directly  the  redness  has  ib- 
anneared  lightly  touching  a pool  of  clean  mercury  with  the  tip, 
wPhen  a multitude  of  fine  fissures  will  instantly  be  formed.  This  is 
a delicate operation.  il  the  *la»  i.  too  bo  «»«»"»•  "Jin. 
aup.rfic.al  only,  and  il  it  i.  too  cold,  none  will  be  forme^  II  bold 
tnn  long  in  the  mercury,  the  glass  cracks  too  much.  The  best  result 
£ obtainel^hTit  tikes  30  seconds  to  reduce  the  vacuum  to  the 
proper  value  ; too  rapid  an  action  is  fatal. 

National  Institution  of  Apprenticeship.  - The 

Report  for  1908  shows  that  166  boys  and  16  girls  were  apprenticed 
during  the  year,  and  the  total  since  May,  1905  now  amounts  to 
0 )0  Many  others  have  been  placed  to  learn  good  trades,  bnt  without 
indentures.  The  analysis  shows  that  some  10  ™®r.e OTq 
electrical  trades  during  the  year,  making  a total  of  ,40  boy 
three  girls  since  1905  under  this  heading.  The  premiums  paid  m 
1908  amounted  to  £2,263,  but  the  bulk  of  these  are  repayable  by 
parent^or  guardians  in  instalments,  and  £981  was  so  repaid  during 
the  vear  Some  3,000  applications  for  assistance  are  now: rece ived 
yearly  and  a“um’0f  £13,000  is  required  to  deal  with  these ; the 
Council  therefore  appeals  urgently  for  funds  to  am  i » ’ ™rk, 

which  should  be  sent  to  Messrs.  Robarts,  Lubbock  & Co.,  15, 
Lombard  Street,  E.C, 
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Electricity  in  Battleships’  Turrets.— The  trial  of  an 

electrical  system  o f working  the  primary  guns  in  the  turrets  of 
our  battleships  and  cruisers  of  the  Dreadnought  type  has  not  (says 
the  A aval  and  Military  Record,  Plymouth)  given  entire  satisfac- 
“ ,18  toped  that  as  experience  is  gained  many  of  the 
“le°  T'11}  be  overcome.  In  comparing  the  hydraulic  system 
with  electrical  power  there  are  advantages  and  disadvantages  on 
either  side,  and,  naval  men  being  conservative  to  a degree,  are  in 
no  hurry  to  part  with  an  old  for  an  untried  system.  Gunnery  men 
however,  have  come  to  recognise  that  to  serve  turret  guns  rapidly 
with  ammnmtion  is  one  of  the  principal  needs  of  the  Navy,  since 
rapidity  of  fire  is  now  so  important,  and  cannot  be  obtained  without 
a thoroughly  reliable  and  efficient  service  of  projectiles  and  gun 
charges  from  shellroom  and  magazines  to  the  breech  of  the  gun 
I he  rapidity  of  movement  in  the  electrical  apparatus  for  the 
ammumtion  service  has  been  found  by  the  Americans  to  excel  that 
of  hydraulic  power,  and  most  of  their  heavy  ships  have  conse- 
quently been  fitted  with  electricity.  The  same  conclusion  is  now 
.i.n(laTTed  -at  h?  the  exP«rts.  of  our  own  Navy,  but  as  yet  the 
n°-fc  80  rel,able  88  hydraulic  power  in  British 
8„P»f  1 Co,nsiderable  improvements,  however,  are  taking  place, 
Jr?*  °?e  .larp.  shipbuilding  firm  has  given  the  turrets  an 
thm>Hk™  ^ electrical  apparatus  that  gunnery  officers  find  to 
«g'  -?aplflty  of.  ,fire  18  80  important  from  primary  guns 
that  it  is  considered  expedient  to  persevere  with  electrical  plant. 

The  European  Electro-Metallurgical  Industry.— 

ofh th«eyfBj?nTCOm#e^tl0n  whi°h  Btarted  recently  as  a consequence 
of  the  failure  of  the  negotiations  for  the  establishment  of  a 
pnce  convention  in  the  carbide  of  calcium  industry  is  stated 
an  nnH  Fr^nk[urte^  z eitung  to  be  making  itself  still  perceptible  in 
an  undiminished  degree  m the  markets  of  Continental  Europe.  In 

Cnntfnpn  tdaiWeek  win  SePt®mber  the  Price  of  unpacked  products  at 
I™8  6s-  per  cwt*  as  compared  with  the  former 
racedcd f °m  ^ 6d- to  8s.  6(1.,  but  since  then  the  price  has 
receded  to  5£  fr.,  or,  say,  4s.  5d.  per  cwt.  It  is  obvious,  the  news- 

Fndnstrv6  andk  t’b  that  under8elliDg  is  vinous  to  the  whole 

v/r’in  d the  *eBult  bas  aiways  manifested  itself  in  the  sense 
that  various  small  producers  of  carbide  of  calcium  have  either 
imnrFvp'Lnf  f“9Pended  production.  It  is  considered  that  an 
T * >.  he  whole  8ltuation  of  the  market  can  only  be 
about  by  co-operation  in  the  form  of  an  international 
e8PplaIly  as  foreign  competition  is  becoming  keener. 

ThTahLn^,Pt  brrnatl0n* 14  is  contlnued.  also  applies  to  ferro-silicon. 

is  product  of  „0  per  cent,  ranges  at  present  from  9s.  to  9s  6d 
per  cwt.  packed  at  maker’s  works,  with  a scale  of  61.  per  cent  and 

muS^1ratpHUhdrt^We-ght'  HoW  large  the  rednctionPhas  been  is 
illustrated  by  the  circumstance  that  the  price  in  1907  was  on  the 

level  of  from  19s.  to  20s.  per  cwt.,  and  in  February  o Z present 
year  it  stood  at  lie.  9d.  to  12s.  3d.  The  price  of  aluminium  even 

PT6nt  5H-  Per  Wogramme  is  assumed  to  be 

the  normal,  is  substantially  less  than  the  cost  of  production  The 

Fnfavn11  of  fe"°-chromium  is  the  same.  The  common  cause  of  the 
unfavournble  development  which  the  electro-metallurgical  industry 
has  experienced  is  unchecked  expansion,  which  has  led  to  the 
premature  progress  of  the  producing  works  and  to  heavy  over- 

wilfSlTh  11  1BJ|heref0re  exPected  that  a thorough  recovery 
111  °.nly  ,be  Possible  when  success  attends  efforts  to  bring  the 
output  and  consumption  into  better  proportion  to  each  other. 

Football  Notes.— Electrical  Football  League.— 

Last  Saturday  the  County  of  London  Electric  visited  the  St.  James’ 
Electric,  when  the  latter  proved  victorious  by  10  goals  to  2.  Next 
Saturday  the  Metropolitan  Electric  visit  the  County  of  London 
Electric  at  their  new  ground  in  Buckholt  Road,  Wandsworth,  near 
Wandsworth  Town  station  (L.  and  8.W.  Railway). 

Thb  " South  Metro.”  Electric.  The  South  Metropolitan 
Vw8”?  P°wer  Co.,  Ltd.  (Greenwich),  have  formed  a 
football  club  to  be  known  as  the  “ South  Metro.  Electric,”  and 
Mr.  C.  H.  Ellis,  the  hon.  secretary,  writing  from  37.  Annandale 
Road,  East  Greenwich,  S.E.,  informs  us  that  the  club  is  about 
20  weak,  and  have  so  far  been  unsuccessful  in  obtaining  a ground 
They  would,  therefore,  be  glad  to  hear  of  anything  in  this \!y from 
our  readers,  and  would  be  very  pleased  for  the  opportunity  to  play 
a friendly  with  clubs  in  the  same  line  who  have  a ground.  ^ 

Train  Lighting.— Comparing  thr^e  systems  of  lighting 
railway  trains  with  electricity— with  a steam-driven  dynamo  and 
batteries,  with  storage  batteries  charged  at  the  termini,  and  with 
axle-driven  dynamos  and  batteries-Mr.  O.  W.  Ott  recently  stated 
at  Chicago  that  the  costs  worked  out  as  follows: y 


Steam  Axle 

dynamo.  Storage,  dynamo. 
Total  cost  per  car,  per  year ; operation  $533.18  $599  61  $631  33 

First  cost  per  car  ; equipment 874.24  1,073  50  1,673  50 

Weight  of  equipment  per  car;  lb.  ...  2,075  3,800  4,900 

The  actual  cost  of  maintaining  electric  light  on  more  than  150 
cars  on  a prominent  railroad  in  the  United  States  during  the  year 
1908  was  found  to  average  $524  per  car,  and  the  average  cost  of 
equipment  was  $1,344  each.  e 

An  Australian  Claim. — According  to  the  British 

Australasian  the  action  in  which  Francis  Edward  Bradford  elec- 
ii  ®“Blneeri  claimed  from  the  Victorian  Government  £3  600  for 
alleged  breach  of  contract  in  connection  with  the  proposed  elec- 
trification of  the  suburban  railways,  has  been  concluded  The  iurv 
failed  to  agree.  J } 


Inquiries.— A i correspondent  wishes  to  obtain  a “ turn- 

down  ” lamp  with  two  filaments,  operated  by  tilting  the  lamp 
desired  gl°bUle  °f  mercUry’  actingas  a switch,  connects  the  filament 

Makers  of  the  “ Flare  ” arc  lamp  are  asked  for. 

Mr.  C.  Mittelhausen,  electrical  engineer  and  manager  to  the 
Bexley  U. DC  , wiU  be  glad  if  any  reader  who  has  supplied  energy 
to  blocks  of  cottages  at  a fixed  price  per  lamp  per  quarter,  will 
et  him  know  the  financial  results  of  the  system,  as  ascertained  by 
a master  meter  covering  the  whole  block.  J 

Will.— It  is  announced  that  the  late  Mr.  Hugh  Erat 

a^rrifcn-;,nrillCiipal  of  Faraday  House,  left  estate  of  £i7,012'gross, 
and  £16,740  net  personalty.  8 ’ 

Concert.— The  Anchor  Cable  Athletic  Club  held  a tea 

and  smoking  concert  last  Friday  week,  at  Leigh.  During  the 
evening,  Mr.  A Crooke,  chairman  of  the  Leigh  and  District  Cricket 
League,  presented  the  Second  Division  Championship  cup  and 
medals  to  the  members  of  the  cricket  team.  * v 

National  Electrical  Manufacturers’  Association.— 

I he  next  committee  meeting  of  this  Association  will  be  held  on 
T“esday.  October  12th,  at  Balfour  House,  Finsbury  Pavement,  E.C. 

ftt  jS.o 0 p.m.  1 ' ** 

Electrical  Production  of  Steel.— The  Siemens  and 

Halske  Co.,  of  Berlin,  announces  that  the  working  up  of  minette 
iron  ore  m Lorrame-Luxemburg  by  means  of  the  electrolytic  process, 
has  yielded  an  unusually  favourable  result.  The  electric  steel  plant 
erected  at  the  Eicher  Hutten  Verein,  of  Le  Gallais  Metz  & Co  at 
Dommeidmgen  Luxemburg,  according  to  the  patents  of  the  Gesell- 
schaft  fur  Elektrostahlanlagen,  has  produced,  since  it  was  first  set 
in  operation  steel  which  is  said  to  be  in  every  respect  equal  to 
Swedish  steel.  It  is  considered  that  the  manufacture  of  electric 
steel  in  this  way  on  the  Rochling-Rodenhausen  system  should  give 
an  unexpected  importance  to  the  whole  of  the  Lorraine-Luxemburg 
iron  ore  industry,  as  the  district  contains  very  considerable  quan- 
desfred  ^ ^ opportunity  for  transport  leaves  little  to  be 

Corrosion  of  Iron. — At  the  Iron  and  Steel  Institute’s 

autumn  meeting,  Mr.  J.  N.  Friend  read  a short  paper  on  this  sub- 
ject, in  which  he  again  upheld  the  theory  that  the  presence  of  acid 
is  essential  to  the  corrosion  of  iron;  almost  any  acid  is  effective 
but  the  wide  prevalence  of  carbonic  acid  has  rendered  this  the 
most  common  agency,  and  thus  has  arisen  the  erroneous  impression 
that  carbonic  acid  is  necessary  to  the  formation  of  rust.  The 
author  points  out  the  great  difficulty  of  definitively  deciding 
between  the  acid  and  the  electrolytic  theory,  and  criticises  experi- 
ments which  have  been  alleged  to  disprove  the  former,  claiming 
that  the  balance  of  evidence  is  decidedly  in  its  favour.  He  con- 
cludes that  pure  water  is  not  sufficiently  active  to  effect  the  cor- 
rosion of  pure  iron  in  the  presence  of  oxygen  alone  at  ordinary 

Mre?b  Whilf  Dr‘  Walker  <9ee  Elho-  Rev-  August  20th, 
lyoy;  holds  the  contrary  view. 

Institution  and  Lecture  Notes.— Prof.  H.  Stroud 

delivered  a lecture  at  Armstrong  College,  Newcastle-on-Tyne  on 
the  2nd  inst.  on  “Wireless  Telegraphy,”  with  the  aid  of 
numerous  experiments  and  lantern  slides.  The  antenna  at 

Armstrong  College  is  fan-shaped.  Between  the  two  high  towers  is 
stretched  a double  cable  of  stranded  wire,  insulated  at  each  end 
by  porcelain  insulators  of  special  construction  ; eight  wires  in 
twf,8®tl8-  80  a8to  a™id  tbe  gable  of  the  King’s  Hall,  are  connected 
with  the  double  cable,  and  pas3  down  to  the  experimental  room  in 
the  physical  department,  all  the  wires  being  joined  together  at  the 
lower  end  and  insulated  from  the  earth.  In  the  experimental 
room  the  antenna  can,  by  means  of  a switch,  be  put  in  con- 
nection with  the  spark  sender,  the  Poulsen  arc  sender 
the  receiving  circuits,  or  the  earth.  During  the  lecture  the 
antenna  was  used  in  connection  with  a spark  sender  and  a receiving 
circuit  on  the  table  in  the  Hall,  and  signals  were  sent  to  and 
received  from  Cullercoats  wireless  station.  The  electrolytic 
detector  was  used,  but  instead  of  the  telephone  ordinarily  employed 
for  receiving  the  signals,  a galvanometer  was  used,  so  that  all 
could  see  the  movement  of  the  spot  of  light  which  indicated  that 
electric  waves  were  being  received  from  the  Cullercoats  station 
eight  miles  distant.  The  lecturer  expressed  his  thanks  to  Mr. 
Morris- Airey,  who  had  assisted  in  the  design  and  equipment  of  the 
, ® ?e  wireless  station,  and  to  Mr.  Sorensen,  engineer  and  manager 
of  the  Cullercoats  station. 

Association  of  Engineers-in-Chargb  — The  programme  of  the 
new  session  gives  evidence  of  successful  activity  on  the  part  of  the 
Council.  Papers  on  steam  turbines,  the  heating  and  ventilating  of 
public  buildings,  arc  lamps,  recording  instruments,  and  electric 
welding  are  included,  besides  several  of  the  social  functions  which 
form  so  notable  and  useful  a feature  of  this  society’s  organisation 
On  Wednesday  next  week  the  new  President,  Mr.  Henry  Adams 
M.Inst.O.E.’  will  deliver  his  inaugural  address  on  “ Standardisation  ” 
with  Mr.  James  Swinburne,  F.R.S.,  the  retiring  president, 
occupying  the  chair.  Communications  should  be  addressed  to  the 
Hon.  Sec.,  Mr.  Hy.  Capsey,  112,  Melbourne  Grove,  S.E. 

. T*io  r<>11  i°f  In8t*tution  of  Municipal  Engineers  now  stands 
at  012  members  and  82  students,  making  a total  of  694— a remark- 
able number,  considering  the  short  period  during  which  it  has 
been  in  existence. 
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Institution  of  Mining  Electrical  Engineers.  — At  the 
meeting  last  week,  the  President  stated  that  articles  of  associa- 
tion had  been  drawn  up,  the  principal  clauses  of  which  he  explained. 
A London  branch  was  being  formed,  with  Mr.  R.  Krall,  Balfour 
House,  Finsbury  Pavement,  E C.,  as  secretary.  A committee  had 
been  appointed  to  inquire  into  the  causes  of  electrical  accidents  in 
mines,  and  to  report  in  December.  Further  reference  will  be  made 
to  this  meeting  next  week,  the  report  having  come  to  hand  as  we 
go  to  press. 

New  Turbine  Gearing.  — It  is  reported  in  the  daily 

Press  that  Rear-Admiral  Melville,  his  partner  Mr.  Macalpme,  and 
Mr.  George  Westinghouse  have  jointly  evolved  a system  of  spur 
gearing  which  enables  a high-speed  turbine  to  drive  a low-speed 
propeller  without  noise  and  with  an  efficiency  of  98i  per  cent.  The 
pinion  driven  by  the  turbine,  it  is  stated,  is  mounted  on  an  elastic 
steel  floating  frame,  which  enables  it  to  adjust  itself  instantly  to 
changes  of  alignment.  Immense  advantages  are  claimed  for  the 
system  in  connection  with  marine  propulsion.  A detailed  descrip- 
tion of  the  device  appeared  in  Engineering  of  September  I7th  last. 

Appointments  Vacant.  — The  Municipality  of 

Bloemfontein  has  been  advertising  for  a station  engineer  at  ita 
electric  power  station  at  a commencing  salary  of  £27  10s.  per  month, 
rising  to  £30  per  month. 

The  Municipality  of  Kroonstad  has  been  advertising  for  an 
electrical  engineer  for  its  electric  power  station  at  a commencing 
salary  of  £30  per  month,  rising  to  £35  per  month. 

Sub-station  electrician  for  the  Mountain  Ash  U.D.C.  (£2).  See 
our  advertisement  pages  to-day. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements, 


Central  Station  Officials. — Mr.  E.  Hesketh, 

resident  engineer  and  manager  of  Cromer  electricity  works,  has 
been  appointed  resident  engineer  and  manager  of  the  Aide  r ley  and 
Wilmslow  Electric  Supply,  Ltd. 

The  City  Council  of  Bristol  last  week  appointed  Mb.  A. 
Wilson,  who  had  been  in  its  service  for  four  years,  the  last  twoE. 
distribution  superintendent,  as  deputy  city  electrical  engineer  at 
£303  per  annum,  leaving  over  the  question  of  future  increments 
until  a committee  now  sitting  on  the  general  increment  question 
had  reported. 

The  Electricity  Committee  of  Brighouse  Corporation  have  ap- 
pointed Mr.  Amos  Aspinall,  who  has  long  been  in  its  service, 
manager  of  electricity  department. 

General. — Mr.  A.  Whalley,  M.I.E.E.,  is  retiring 
from  the  British  Insulated  & Helsby  Cables,  Ltd.,  to  commence 
a consulting  practice,  from  November  1st,  at  27,  Chancery  Lane, 
London,  E.C.  (care  of  Knox,  Hassal,  Dodd  & Co.)  and  at  19, 
Croxteth  Grove,  Liverpool.  During  23  years  with  the  Telegraph 
Manufacturing  Co.,  Heliby,  and  with  the  British  Insulated  and 
Helsby  Cables,  Ltd.,  he  has  been  chief  engineer  at  Helsby  and 
manager  and  engineer  at  Liverpool  respectively,  and  has  been 
responsible  for  the  design  and  manufacture  of  every  description  of 
insulated  wire  and  cable  for  lighting,  power,  traction,  telephony, 
&c.,  also  of  all  apparatus  for  complete  trunk  and  local  telephone 
exchanges,  telephone  instruments,  &c.,  and,  in  addition,  of  tele- 
graph equipments  for  railway  and  postal  administrations.  He  has 
had  charge  of  important  cable  contracts  abroad,  and  carried 
out  the  equipment  of  the  London  and  other  large  telephone  trunk 
exchanges  for  the  Post  Office  during  the  last  six  years,  besides 
common  battery  exchanges.  For  20  years  switchboards,  &c .,  have 
been  supplied  under  his  control  to  the  National  Telephone  Co. 
His  connection  with  telephony  dates  from  1881,  in  the  days  of  the 
Lancashire  Telephone  Exchange. 

After  six  years  with  the  General  Electric  Co.,  Ltd,  Mb. 
Oswald  L.  Record  has  left  to  take  charge  of  the  accessories 
department  of  the  Lahmeyer  Electrical  Co.,  109-111,  New  Oxford 
Street. 

The  Canadian  Gazette  states  that  Mb.  W.  W.  Pope,  K C.,  for  20 
years  connected  with  the  solicitor’s  office  of  the  Grand  Trunk  Rail- 
way, has  been  appointed  secretary  to  the  Hydro-Electric  Power 
Commission.  The  chairman  is  the  Hon.  Adam  Beck. 

It  is  stated  that  Mb.  Wm.  Griffith,  chief  inspector  of  the 
electrical  and  signal  department  of  the  L.  & N.W.  Railway  in  the 
Manchester  Division,  stationed  at  Tyldesley,  is  about  to  retire. 
Mr.  Griffith  has  spent  40  years  in  the  company’s  service. 

Mb.  F.  H.  Banbuby,  engineer  of  the  Acheson  Oildag  Co.,  of 
Niagara  Falls,  sailed  for  Europe  towards  the  end  of  September. 
Mr.  Banbury  is  an  Englishman  who  went  to  America  about  five 
years  ago,  and  was  connected  with  the  Commonwealth  Edison  Co., 
of  Chicago.  A little  over  a year  ago  he  became  connected  with  the 
Oildag  Co.,  and  he  has  now  come  to  Europe  in  the  extended  patent 
interests  of  that  company. 

Tramway  Officials. — The  York  Tramways  Committee 
has  recommended  the  appointment  of  Mb.  J.  W.  Hamb,  city 
electrical  engineer,  as  general  manager  of  the  tramways,  the 
remuneration,  therefore,  to  be  fixed  at  a later  date. 


Obituary, — We  regret  to  learn  that  on  Wednesday 
morning  last  Mr.  Charles  J.  Robertson,  M.I.E.E.,  engineer  and 
technical  director  of  the  Robertson  Electric  LampB,  Ltd.,  Brook 
Green,  died  aftsr  a prolonged  illness. 


NEW  COMPANIES  REGISTERED. 


Halesowen  Lighting  and  Traction  Co.,  Ltd.  (105,136).— 

This  oompany  was  registered  on  September  29th,  with  a capital  of  £10,000  in 
£1  shares,  to  acquire  the  rights,  powers  and  privileges  granted  to  G.  Balfour  by 
the  Provisional  Order  granted  by  the  Board  of  Trade  under  the  Electric  Light- 
ing Acts,  1882  and  1888,  in  respect  of  the  Rural  District  of  Halesowen,  Woroa., 
as  amended  and  confirmed  by  the  Eleotrio  Lighting  Orders  Confirmation 
(No.  1)  Act,  1908,  and  to  carry  on  the  business  Of  electrioians,  suppliers  of  elec- 
tricity for  light,  heat  and  power,  &o.  The  subscribers  (with  one  share  each) 
are :-G.  Balfour,  M.I.E.E.,  A.M.I.M.E.,  The  Elms,  Bromley,  Kent;  H.  L. 
Williams,  Briarwood,  Worcester  Park,  engineer;  P.  M.  Moon,  193,  Mount  View 
Road,  Stroud  Green,  N„  engineer;  W.  Shearer,  Swinton,  King’s  Avenue, 
Bromley,  Kent,  secretary;  W.  J.  Selley,  163,  St.  Albans  Road,  Seven  Kings, 
clerk  ; H.  W.  Gill,  29,  Shrewsbury  Road,  Forest  Gate,  olerk;  A.  H.  Beatty,  80, 
Kensington  Mansions,  Earl’s  Court,  S.W.,  contractor.  Minimum  oash  sub- 
soription  10  per  cent,  of  the  shares  offered  to  the  publio.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  five  ; the  first  are  G.  Balfour, 
W.  8hearer  and  A.  H.  Beatty  ; qualification,  one  share;  remuneration  as  fixed 
by  the  company.  Registered  by  Pemberton,  Cope,  Gray  & Co.,  5,  New  Court, 
Lincoln’s  Inn,  W.C. 

Electrolytic  Apparatus  Syndicate.  Ltd.  (105,153).— This 

company  was  registered  on  September  28th,  with  a capital  of  £6,000  In 
£1  shares,  to  adopt  an  agreement  with  J.  T.  Niblett  for  the  acquisition 
of  inventions  for  electrolytic  apparatus,  and  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  all  kinds  of  meohanical,  ohemical, 
electrical  and  electrolytic  apparatus  (except  for  eleotro-plating).  The 
subscribers  (with  one  share  each)  are  J.  T.  Niblett,  Cleve  Hall,  Denmark 
Hill,  8.E.,  electrioal  engineer  ; P.  J.  Manger,  29,  Girton  Road.  Sydenham, 
8.E.,  accountant ; G.  H.  Humphrey,  Cloyne,  Hutton,  Ebscx.  Private 
company.  The  number  of  directors  is  not  to  be  lees  than  two  or  more  than 
seven  ; the  subscribers  are  to  appoint  the  first;  qualification,  £20;  remunera- 
tion, £26  each  per  annum  (chairman,  £60).  Registered  offioe,  11,  Victoria 
Street,  S.W. 

Therol  Foreign  Patents  Syndicate.  Ltd.  (105,185).— This 

company  was  registered  on  September  29th,  with  a capital  of  £2,500  in  £1 
shares,  to  acquire  and  turn  to  acoount  a certain  patent,  to  adopt  an  agreement 
with  G.  G.  Bell  and  J.  St.  V.  Platts,  and  to  carry  on  the  business  of  eleotrioans, 
mechanical  engineers,  manufacturers  and  workers  of,  and  dealers  in,  elec- 
tricity.c&c.  The  subscribers  are J.  E.  Spagnoletti,  Bowden  Green,  Pang- 
bourne,  Berks.,  engineer,  260  shares  ; H.  M.  Bailey,  20,  Addison  Road,  Chis- 
wick, W.,  electrical  engineer,  100  shares.  Private  company.  The  number  of 
directors  is  not  to  be  more  than  six;  the  first  are  Sir  James  Clark,  J,  E. 
Spagnoletti  and  H.  M.  Bayley;  qualification,  £100 ; remuneration  as  fixed  by  the 
company.  Registered  office,  Goldhawk  Works,  Goldhawk  Road,  W, 

Westminster  Tool  and  Electric  Co.,  Ltd.  (105,206).— This  com- 
pany registered  on  September  30th,  with  a capital  of  £l,000in  500  “A”  shares  of  £1 
each  and  10,000  “ B ” shares  of  Is.  eaoh,  to  oarry  on  the  business  of  eleotrioal 
engineers,  electricians,  suppliers  of  electricity  for  light,  heat,  motive  power  or 
otherwise,  manufacturers  of  and  dealers  in  electrical  apparatus,  &o.  The 
subscribers  (with  one  share  each)  are S.  T.  Keagh,  128,  Landoroft  Road, 
East  Dulwich,  8.E.,  clerk;  W.  M.  Bailey,  Kingswyn,  Forest  Hill,  8.E., 
accountant;  H.  Parker,  Clonkeen,  Longlands,  Park  Road,  Sidcup,  olerk. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five  : the  first  are  F.  D.  Johnson,  F.  W.  White  and  A.  Stewart ; qualifica- 
tion, £50;  remuneration  as  fixed  by  the  company.  Registered  office,  Palace 
Chambers,  Bridge  Street,  Westminster. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Penrith  Electric  Supply  Co.,  Ltd.  (99,764).— Mortgage  on 

certain  land  and  premises  in  King  Street  and  Friar  Street,  Penrith,  dated 
September  1st,  1909,  to  secure  all  moneys  due  or  to  become  due  to  the  Bradford 
District  Bank,  Ltd.,  Bradford. 


Jbicuifru;  supply  OI  y iciona,  .Lid.  This  company  0 

annual  return  was  filed  on  September  14th,  when  147,875  preference  and  125,000 
Penary  shares  had  been  taken  out  of  a nominal  capital  of  £80\00)  in  £1  share* 
(160,000  preference).  £1  per  share  has  been  called  up  on  22,882  and  £22,882  has 
been  received.  £249,993  is  considered  as  paid,  Mortgages  and  charges  £167,955, 


Davis  Electrical  Co-,  Ltd.  (99,740).— Issue  on  September  22nd 

debentures,  part  of  series  created  November  12th,  1908,  to  secure 
£2,000,  charged  on  the  company’s  undertaking  and  property,  present  and  future 
iSfin  ing  uncal!e<*  capital,  wo  trustees.  Previously  issued  of  same  series: 


Bray,  Markham  & Reiss,  Ltd.  (74,871).  — This  company’s 

annual  return  was  filed  on  August  27th,  when  8,000  shares  had  been  taken  ud 
out  of  a nominal  capital  of  £20,000  in  £1  shares;  £8,000  has  been  paid.  Mort- 
gages and  charges : Nil. 


CITY  NOTES. 


Willans  & Robinson,  Ltd. 

Mb.  J.  C.  Peache,  managing  director,  presided  on  Tuesday  at  the 
Cannon  8treet  Hotel,  over  .the  thirty-first  halt-yearly  meeting  of 
the  above  company. 

The  Chaibman,  in  moving  the  adoption  of  the  report  (tee  Elbo- 
twcal  Review,  October  lit,  page  540),  said  that  the  reialt  shown 
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for  the  half-year’s  working  was,  the  directors  regretted  to  say, 
unsatisfactory.  After  allowing  for  the  loss  on  the  half-year’s 
working,  the  balance  standing  to  the  credit  of  the  profit  and  loss 
account  was  insufficient  to  provide  for  the  payment  of  the  full  pre- 
ference dividend,  and  there  was  no  surplus  to  go  to  the  payment  of 
interest  on,  or  to  the  redemption  of,  the  funding  certificates. 
The  directors  realised  it  was  a result  that  the  shareholders 
must  view  with  concern  and  anxiety.  In  the  course  of  his 
remarks  he  hoped  to  be  able  to  lay  some  facts  before  them, 
which  would  allay  in  Borne  degree  that  anxiety,  and  to 
satisfy  them  that  when  this  period  of  failing  trade  was  past, 
they  would  again  attain  the  condition  of  progress  that  had  lately 
marked  the  course  of  the  company’s  affairs.  The  disappointing 
result  of  this  half-year’s  working  was  entirely  due  to  the  continued 
depression  in  trade.  They  might  take  what  comfort  they  could 
from  the  fact  that  they  were  not  alone  in  this  unfortunate  posi- 
tion. Other  concerns  all  over  the  country  were  suffering  in  the 
same  way,  and  their  published  accounts  were  in  varying  degrees 
telling  the  Bame  tale.  The  principal  business  of  this  company 
was  the  production  of  machinery  for  the  generation  of  electricity. 
This  was  a line  of  business  that  had  been  adversely  affected  to  a 
greater  extent  than,  perhaps,  any  other  in  this  country.  This 
branch  of  engineering  was  Buffering,  in  common  with  other  indus- 
tries, from  the  present  widespread  want  of  confidenceand  reluctance 
to  risk  the  employment  of  further  capital ; but  beyond  this  there 
were  causes,  confined  to  this  industry  alone,  which  had  been 
accentuating  in  its  case  the  effects  of  the  general  depression  in 
trade.  The  introduction  of  the  metallic-filament  lamp  and  the 
great  economy  in  current  realised  by  its  use  was  having  a very 
serious  effect  on  the  revenue  of  electric  lighting  stations.  In  all 
parts  of  the  country  the  output  of  current  was  falling  off,  and 
electricity  concerns,  instead  of  having  to  order  new  plant,  were 
finding  that  their  existing  plant  was  in  excess  of  their  present 
requirements.  In  the  end,  no  doubt,  this  cheapening  of  electric 
light  would  lead  to  a great  extension  of  its  use  and  a renewed 
demand  for-  plant.  For  the  present,  however,  new  construction 
was  at  a standstill,  and  the  business  of  building  electric  generating 
plant  for  this  country,  at  all  events,  was  in  a state  of  stagnation. 
The  number  of  orders  to  be  obtained  in  this  country  for  electric 
generating  plant  were  few,  and  owing  to  excessive  competition, 
prices  had  been  driven  down  to  a level  that  left  only  a narrow 
margin  for  profit.  The  orders  obtained  in  recent  half-years  had 
been  insufficient  to  keep  the  works  fully  employed.  In  the  second 
half  of  1908  the  value  of  orders  obtained  was  disappointing,  but 
that  half-year  profited  by  a large  balance  of  unexecuted  orders 
brought  forward.  In  the  first  half  of  the  year  1909  (tbe  half-year 
they  were  no  w considering)  the  value  of  orders  obtained  was  con- 
siderably larger  than  in  the  previous  half-}  ear.  That  was  an 
encouraging  feature,  but  the  bulk  of  their  old  orders  had  then  been 
worked  oil,  and  for  two  months  in  that  half-year  it  was  necessary 
to  put  the  works  on  short  time.  Since  June,  he  regretted  to  say 
that  the  improvement  experienced  in  the  early  part  of  the  year 
•had  not  been  maintained,  and  there  was  no  doubt  that  for  the 
present  and  for  the  immediate  future  they  had  to  face  a continued 
scarcity  of  work.  He  would  briefly  give  an  account  of  the  steps 
they  were  taking  for  obtaining  business  to  keep  their  shops  pro- 
fitably employed.  They  had  devoted  great  efiorts  to  obtaining 
orders  for  steam  turbines  abroad,  and  in  this  direction  they  had 
met  with  considerable  success,  and  had  obtained  good  orders  for 
Canada,  Australia,  South  Africa  and  Japan.  Indeed,  in  the  absence 
of  work  coming  forward  for  this  country,  the  bulk  of  their  orders 
for  electrical  generating  plant  had  been  from  abroad.  They  had 
endeavoured  with  Borne  success  to  extend  their  connection  with 
industrial  concerns  in  this  country,  and  had  supplied  a number 
of  turbine  plants  for  driving  the  machinery  of  cotton 
mills,  collieries,  harbour  works,  and  so  forth,  but  in  these  direc- 
tions work  had  been  restricted  by  the  general  depressed  state  of 
trade.  Cotton  mills,  for  instance,  were  now  running  on  short  time, 
and  no  new  mills  were  being  built.  Under  their  agreement  with 
the  English  Diesel  Co.  they  were  entitled  to  a considerable 
volume  of  orders  for  Diesel  oil  engines.  Unfortunately,  due  to  the 
depressed  state  of  trade,  the  Diesel  Co.  had  not  so  far  been  able 
to  keep  them  supplied  with  orders  at  the  rate  they  were  entitled 
to  expect  under  their  agreement  with  that  company.  They  were 
still  building  a certain  number  of  Willans  engines,  and  had  several 
in  course  of  manufacture  at  the  present  time.  Repair  parts  for 
Willans  engines  still  furnished  them  with  a substantial  volume  of 
work.  Condensing  plant,  a comparatively  new  manufacture  with 
them,  brought  in  a certain  number  of  orders.  Parts  for  motor 
vehicles  also  gave  them  profitable  employment,  but  in  all  these 
branches  they  were  adversely  affected  by  the  present  slackness  of 
trade.  There  were  several  new  branches  of  manufacture  in  process 
of  development.  Hydraulic  turbines  and  high-lift  turbo  pumps 
formed  two  of  these,  and  there  were  a number  of  both  these  turbines 
and  pumps  on  order  in  their,  shops.  The  first  of  the  turbc-pumps 
had  passed  its  trials  with  most  satisfactory  results.  In  this  new 
departure  they  had  the  co-operation  of  Mr.  Orten-Bbving,  an 
engineer  of  wide  experience  in  the  manufacture  and  working  of 
hydraulic  turbines  and  pumps.  He  had  already  obtained  a number 
of  orders  for  them,  and  it  was  hoped  that  an  increasing  business 
in  this  class  of  machinery  might  be  relied  on  in  the  future.  They  were 
also  engaged  on  the  development  of  some  other  branches  of  manu- 
facture. These  bad  not  yet  reached  the  final  stage,  but  they  trusted 
in  the  near  future  some  of  them  would  be  of  material  help  to  them 
in  earning  a profit  for  the  shareholders.  Notwithstanding  the  poor 
result  of  the  past  half-year’s  working,  the  position  of  the  company’s 
affairs  to-day  was  a sound  one.  In  cash  and  marketable  securities 
they  had  a substantial  provision  against  the  needs  of  the  immediate 
future.  The  cash  balance  at  June  30th  was  £49,339;  marketable 
investments  held  at  the  disposal  of  the  company,  £11,653.  The 


item  of  debtors  stood  at  £168,703.  Of  this  total  £74,000  had  since 
been  received,  and  the  balance  was  a good  asset.  The  result  of  the 
agreement  made  with  their  debenture  stock  holders  in  March  now 
showed  in  the  balance-sheet.  By  that  agreement  the  fire  fund  was 
made  available  for  the  redemption  of  debenture  stock.  By  June 
30th  last  they  had  actually  redeemed  £8,767  of  stock, 
making  a profit  of  £1,761  on  the  transaction,  and  this 
profit  had  been  added  to  the  reserve.  Up  to  that  dav  a 
further  sum  of  £9,666  had  been  redeemed,  making  in  all  £18,433. 

At  December  31st  last  the  reserve  fund  Btood  at  £36,331.  At  June 
30th  it  stood  at  £62,629,  this  increase  was  due  to  the  release  of  the 
fire  fund  securities  which  were  ear-marked  for  the  redemption  of 
debenture  stock.  Since  June  30th  they  had  settled  a claim  arising 
out  of  a contract  made  for  the  supply  of  large  gas  engines.  This 
contract  was  entered  into  by  the  company  in  the  year  1903.  For 
some  years  past  it  had  been  known  that  the  company  had 
incurred  a heavy  liability  on  this  account:  a lawsuit 

has  been  pending,  and  in  July  last,  acting  under  the 
advice  of  counsel,  a settlement  of  all  claims  was  arrived  at  with 
the  plaintiffs,  by  the  payment  to  them  of  £15,000.  This  loss  had 
to  be  set  against  their  reserve  fund.  As  stated  in  the  report,  with 
the  exception  of  any  loss  that  might  be  made  on  the  final  disposal 
of  the  Queen’s  Ferry  works,  the  settlement  of  this  lawsuit  closed 
the  last  of  the  serious  difficulties  arising  out  of  the  situation  dealt 
with  by  the  Advisory  Committee  in  the  spring  of  the  year  1904. 
For  the  Queen’s  Ferry  works,  there  had  been  one  or  two 
encouraging  inquiries,  and  there  was  some  hope  that  a sale  would 
result  from  negotiations  now  in  progress.  In  the  meantime  the 
works  had  been  kept  in  good  order  and  repair.  The  charge  on 
account  of  Queen’s  Ferry  for  the  half-year  was  £1,170.  A con- 
siderable part,  however,  of  this  sum  was  due  to  costs  that  would  not 
xecur — such  as  salaries  to  officials  whose  terms  of  engagement  did 
not  terminate  until  a recent  date.  In  future  the  cost  of  maintain- 
ing Queen’s  Ferry  would  probably  not  exceed  £600  per  half-year. 

It  was  necessary  to  be  patient  about  the  disposal  of  this  property. 

It  was  hardly  likely  that  a price  would  be  obtained  that  would 
fully  cover  the  figure  at  which  the  works  stood  in  the  balance-sheet. 
On  the  other  hand,  it  would  be  unwise  to  attempt  to  force  a sale 
by  accepting  an  inadequate  offer.  The  present  depressed  con- 
dition of  trade  was  much  against  the  prospect  of  their  being  able  to 
find  a purchaser,  but  the  works  formed  a very  fine  industrial 
property,  and  they  must  be  content  to  hold  it  for  the 
present.  The  sale  of  surplus  plant  at  Queen’s  Ferry 

realised  some  £9,313,  and  with  the  proceeds  they  had  been 
purchasing  new  and  efficient  tools  for  the  equipment  of  the  Rugby 
works  ; £338  10s.  had  already  been  spent  in  this  way,  and  they  had 
a balance  of  £8,974  available  for  the  purchase  of  further  tools.  This 
£8,974  was  included  in  the  item  of  debtors,  £168,703  163.  7d.,  and 
although  ear-marked  for  the  purchase  of  plant,  with  this  qualifica- 
tion, formed  an  addition  to  the  cash  resources  of  the  company 
beyond  that  shown  on  the  balance-sheet.  A bad  time  like  the  pre- 
sent afforded  a favourable  opportunity  for  cutting  down  expenses, 
and,  as  they  were  aware,  the  directors  had  devoted  their  special 
attention  at  this  point  since  1904,  tnough  this  process  could  not  be 
carried  on  indefinitely.  Nevertheless,  during  the  past  half-year  it 
had  been  possible  to  effect  farther  material  reductions,  and  there 
were  still  other  reductions  that  were  being  carried  out  at  the  present 
time.  This  matter  of  expenses  was  one  that  had  had,  and  would 
continue  to  have,  their  close  attention.  There  was,  however,  one 
direction  in  which  they  dared  not  cut  their  expenses — that  was  in 
their  machinery  for  procuring  orders.  With  orders  hard  to  get, 
their  efforts  for  effecting  sales  had  to  be  redoubled.  The  expendi- 
ture on  travelling,  for  instance,  might  appear  large,  but  in  bad 
times  like  these,  expenditure  of  this  sort  was  even. more  necessary 
than  in  good  times,  when  orders  were  coming  in  freely.  The  cost 
of  patents  and  development  work  again  showed  an  increase — 
£7,974  at  June  30th,  as  against  £7,281  at  December  31st.  Depre- 
ciation at  the  rate  of  10  per  cent,  per  annum  had,  as  usual,  been 
written  off  this  half-year  from  the  January  total — viz.,  £358, 
but  the  additions  during  the  half-year  had  more  than 
balanced  this.  These  additions  had  been  principally  occasioned 
by  development  work  on  water  turbines  and  high  lift  pumps.  In 
the  opening  up  of  new  branches  of  manufacture,  expenditure  of 
this  description  was  inevitable,  but  it  was,  they  trusted,  expendi- 
ture which  would  yield  a good  return  in  the  fifture,  and  as  already  m 
explained  it  was  of  vital  importance  to  the  company  to  widen  the 
field  of  its  operations.  The  board  were  not  in  a position  to  make 
any  proposals  with  regard  to  the  vacant  post  of  chairman  or  as  to 
additional  directors.  It  would  be  a good  thing  for  the  company 
were  it  possible  to  secure  as  chairman,  a man  of  first-class  ability, 
in  touch  with  the  financial  and  business  interests  on  which  they 
were  dependent,  and  one  who  would  be  able  to  effectively  further 
and  extend  the  business  of  the  company.  The  board  were  giving 
this  important  matter  their  careful  attention,  but  until  they  were 
in  a position  to  place  before  the  shareholders  recommendations 
which  would  fully  meet  the  needs  of  the  case,  they  would  ask  them 
to  leave  the  management  of  the  company’s  affairs  in  the  hands  of 
the  three  directors  who  now  formed  the  board.  The  work  of  the 
two  ordinary  directors  had  not  been  confined  to  the  businesss  of  the 
monthly  board  meetings.  They  had  carefully  looked  into  the 
affairs  of  the  company,  and  had  been  active  in  forwarding  the 
interests  of  the  company  in  other  ways.  He  had  not  hesitated  to 
call  for  their  help  in  matters  of  importance  as  these  had  arisen,  and 
their  meetings  had  by  no  means  been  confined  to  the  regular 
monthly  fixtures.  In  Mr.  Robertson  they  had  a very  active  and 
helpful  colleague.  Both  Mr.  Anderson  and  he  felt  that  his  accession 
at  a time  when  the  company  was  passing  through  a difficult  time, 
though  of  advantage  to  them,  was  rather  hard  on  him.  The  com- 
pany has  a most  capable  staff  of  servants,  and  the  works  were  in  a 
high  state  of  efficiency.  They  trusted  that  the  present  setback  was 
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but  temporary,  and  that  as,  and  when  the  state  of  trade  returned  to 
a normal  condition,  the  works  were  well  prepared  to  take  full 

*^Mr.  Shibley  Price,  in  seconding  the  motion,  said  the  chairman 
had  made  no  attempt  to  gild  the  pill.  He  did  not  think  the  pill 
after  all  was  so  difficult  to  swallow.  It  was  not  so  serious  as  many 
he  had  had  to  swallow  that  year  in  regard  to  other  concerns.  He 
thought  there  was  a hopeful  future  before  them. 

Con  Plunkett  asked  how  much  of  the  item  of  £5,lbC  tor  tne 
salaries  of  staff  was  due  to  Queen’s  Ferry,  and  how  much  to  the 

BlA  Shakeholdeb  asked  if  anything  was  likely  to  be  done  with 

the  freehold  premises  at  TbameB  Ditton.  , 

Mb  Bclfobd  said  that  they  heard  now  that  a lawsuit 
had  been  settled  for  £15,000,  but  they  had  never  heard  of 
that  before.  However,  he  wished  they  would  treat  the  Queens 
Ferry  works  in  the  same  way,  for  the  board  had  been  tellmgt  em 
year  after  year  what  they  were  going  to  do  with  Queen  s h erry, 
and  they  were  about  sick  of  it  altogether.  He  would  like  to 
know  whether  the  assets  were  valued  by  an  outside  valuer  or  iy 
their  own  How  did  they  arrive  at  £300,000  for  the  Rugby  works 

it  was  a sum  which  would  buy  about  half  Rugby.  He  did  not 

believe  in  the  report  a tiny  bit,  but  considered  the  assets  were 
faked,  and  judged  the  board  for  what  they  had  done.  The  board 
had  brought  them  to  beggary.  He  considered  tnat  a body  ot 
business  men  should  investigate  the  affairs  before  the  report  was 

^Mb^W.  Steward  wished  to  know  whether  the  reduction  of 
expenses  was  anything  in  proportion  to  *edtuctJ,on.  of  “J® 

volume  of  business.  A year  ago  Sir  Gilbert  East  made 

some  observations  to  the  effect  that  Mr.  Peache  could  not 

do  everything,  and  said  his  subordinates  could  force  him  to 
pay  high  ealaries.  The  expenses  had  apparently  increased,  but 
he  did  not  know  how  that  was  attributable  to  Queens  Ferry. 
Whilst  everyone  felt  confidence  in  the  management  of  tfie 

works  by  Mr.  Peache,  yet  the  shareholders  did  not  feel  a corres- 
ponding confidence  in  the  department  which  might  be  called  the 

business  management,  and  he  supported  what  had  been  said  as  to 
the  need  of  a good  man  as  chairman. 

Mb.  Lines  suggested  that  if  they  could  not  get  a good  class  man 
as  chairman  they  might  amalgamate  with  a good  class  concern. 

Replying  to  these  and  other  questions,  the  Chairman  said  the 
freehold  premises  at  Thames  Ditton  stood  at  the  figure  to  which 
they  were  written  down,  and  they  were  doing  all  they  could  to  ge 
rid  of  them.  The  lawsuit  had  been  mentioned  several  times,  but 
naturally  it  was  a thing  they  did  not  talk  much  about  for  fear  of 
prejudicing  the  result.  The  claim  made  against  them  was  for  over 
£100,000,  and  the  proceedings  bad  been  going  on  for  three  years. 
Under  the  advice  of  counsel,  they  settled  the  whole  matter  for 
£15  000.  It  was  a big  sum,  but  not,  he  thought,  an  unreasonable 
settlement.  That,  sum  did  not  include  their  own  costs  He  could 
assure  them  that  they  had  good  reason  for  hopes  as  to  the  disposal 
of  Queen’s  Ferry,  although  it  was  quite  true  that  they  bad  ex- 
pressed good  hopes  in  the  past.  The  alsetB  had  not  been  valued  by 
an  outside  valuer,  but  if  there  was  a strong  feeling  on  the  subject 
it  could  always  be  undertaken.  The  board  were  perfect  y 
certain  that  a valuation  would  more  than  justify  the  figures 
in  the  balance-sheet.  Everyone  knew  that  it  was  impossible  to 
reduce  working  expenses  in  exact  ratio  to  a reduction  of  business, 
although  they  tried  to  economise  all  they  could.  It  was  a reason- 
able suggestion  to  include  the  directors’  fees  with  the  salaries  of 
the  staff,  for  they  were  paid  for  actual  work  m the  bnsl^ess. 
Taking  the  two  together,  the  figure  for  the  second  half  of  1908 
was  £7,652,  whereas  in  the  past  half-year  it  was  £7,lo0,  which 
showed  a reduction.  Neither  the  finding  of  the  right  man  as 
chairman,  nor  getting  offers  for  an  amalgamation  with  a farm 
which  would  be  an  advantage  to  the  company,  were  easy  things, 
bnt  the  last  point  had  been  under  tbeir  consideration,  and  a year 
or  so  ago  there  wa9  an  actual  proposition  before  them.  If,  in  the 
’ future,  it  were  to  appear  desirable  to  again  consider  such  a matter, 
he  could  assure  them  that  they  were  very  ready  to  give  it  their 
serious  consideration.  _ , 

The  report  was  then  carried  with  one  dissentient,  and  a vote  of 
thanks  to  the  board  concluded  the  proceedings. 


Puebla  Tramway,  Light  and  Power  Co. 

The  directors  state  that  the  issue  of  their  report  for  1908  was 
delayed,  pending  the  completion  of  the  arrangements  for  tne 
acquisition  of  the  local  competing  lighting  company  (Company 
Hidro-Electrica  de  San  Agustiu,  S.A.).  During  the  period  covered 
by  the  accounts  the  earnings  of  the  tramways  have  been  affected 
(as  foreshadowed  in  the  report  to  December,  1907)  by  the  Pavl.“g 
improvement  work  which  is  being  carried  out  by  the  Municipality 
of  Puebla,  and  in  connection  with  which  considerable  betterment 
work  and  expenditure  has  had  to  be  undertaken  by  the  company 
which,  when  completed,  will,  it  is  anticipated,  result  in  benefit  to 
the  tramway  business.  The  lighting  business  (says  the  Financial. 
Times ) has  suffered  very  severely  during  the  last  two  years  in 
consequence  of  the  fight  with  the  San  Agustin  Co.  The  board 
however,  are  glad  to  state  they  have  succeeded  in  putting  an  end  to 
this  competition  by  securing  for  the  company  the  control  of  tne  ban 
Agustin  Co.  as  from  July  1st,  1939,  on  satisfactory  terms  and  they 
expect  a material  increase  of  revenue.  The  gross  and  net  earnings 
of  the  power  business  continue  to  show  a steady  increase,  and 
results  therefrom  are  satisfactory.  The  supply  of  power  to  the  San 
Rafael  Paper  Mills  (1,500  h.p.),  mentioned  in  the  report  lor 
1907,  commenced  in  October,  1908.  The  results  for  the  six  months 
to  June  30th,  1909,  show  a marked  improvement  over  those  of  tfie 
previous  period.  The  net  profits  for  that  period  amount  to  approxi- 
mately £21,500  (nearly  equal  to  the  profits  earned  in  the ijwl908), 
and  thus  the  bond  interest  for  the  same  period—  £2d>891  “ prac 
tically  covered.  The  board  consider  that  the  outlook  for  tne  future 
is  very  promising.  With  the  removal  of  the  ruinous  competition 
in  the  lighting  business,  a great  improvement  will  be  shown  m the 
net  profits  of  that  department.  The  material  m^ase  m the  profits 
of  the  power  business  duriDg  the  first  six  months  of  this  year Bho 
also  be  further  augmented  during  the  current  half-year  by  the 
revenue  from  the  power  already  sold  or  being  contracted  for. 
Being  satisfied  that  it  is  now  a practical  certainty  that  tte  baiance 
of  the  power  available  from  the  two  Portezuelo  Palls  and  the  falls 
of  the  San  Agustin  Co.  will  be  sold  withm  the  next  two  years,  the 
directors  have  decided  to  proceed  immediately  with  partial 

development  of  the  Tuxpango  Falls  (30,000  h.p., .but  say  25,000  h.  . 
to  allow  for  abnormal  dry  seasons,  such  as  the  last  season  has 
been),  so  that  the  company  will  be  in  a portion  to  meet  the 
growing  demands  of  the  City  of  Puebla  and  the  district  served  by 
the  company. 


Bank  Rate.— The  Bank  Rate  was  yesterday  raised  to 

3 per  cent. 

Sao  Paulo  Tramway,  Light  and  Power  Co.— A 

quarterly  dividend  at  the  rate  of  10  per  cent,  per  annum  is 
announced. 

Eastern  Extension,  Australasia  and  China  Telegraph 

Co. — An  interim  dividend  of  2s.  6d.  per  share,  tax  free,  for  the 
quarter  ended  June  30th,  is  announced. 

Para  Electric  Railways  and  Lighting  Co.,  Ltd.  1 be 

directors  announce  a dividend  on  the  preference  shares  for  the  half- 
year  ended  May  3l9t,  1909,  at  the  rate  of  6 per  cent,  per  annum,  less 
tax,  payable  on  November  l3t. 

Glenboig  Union  Fire-Clay  Co.,  Ltd. — A dividend  of 

8 per  cent,  has  been  declared  on  the  ordinary  shares  for  the  past 

year. 

Lisbon  Electric  Tramways,  Ltd.— An  interim  dividend 

of  2%  per  cent,  has  been  declared. 


Anglo-American  Telegraph  Co.,  Ltd.— The  board 

has  resolved,  after  placing  £5,000  to  the  credit  of  the  renewal  fund 
to  declare  an  interim  dividend  for  the  quarter  ending  September 
30tb,  1909,  of  15s.  per  cent,  on  the  ordinary  stock  and  £1  ius.  pe 
cent,  on  the  preferred  stock,  less  income-tax,  as  last  year,  payable 
on  November  1st. 

South  Metropolitan  Electric  Light  and  Power  Co., 

Warrants  for  interest  on  the  41  per  cent,  first  mortgage 
debenture  stock  of  this  company  for  the  half-year  ended  Septem- 
ber 30th,  1909  (payable  October  1st)  have  been  posted. 

Germany. — Tbe  Rheinisch-W estfaliscbes  Electricit.its- 

werk  Gesellechaft,  of  Essen,  is  declaring  a dividend  of  8 per  cent, 
for  tbe  last  financial  year,  the  same  as  for  the  preceding  12 
months.  . 

Brisbane  Electric  Tramways  Investment  Co.,  Ltd. 

— The  directors  will  pay  a dividend  of  3s.  6d.  each  on  the  ordinary 
shares,  in  respect  of  profits  for  the  half-year  to  June  30th,  1909. 

Melbourne  Tramway  and  Omnibus  Co.  (Australia). 

—A  dividend  of  4ld.  per  share  for  the  quarter  ending  September 
30th,  is  announced. 

Messrs.  Pirelli  & Co.,  Milan.— The  capital  of  this 

company  is  now  10,600,000  lire.  The  general  meeting  of  the ^ com- 
pany, presided  over  recently  by  Signor  Riva,  was  attended  by  oo 
shareholders.  The  shares  are  500  lire.  It  was  decided  to  dis- 
tribute 40  lire  per  share,  and  to  carry  forward  2, 9o4  lire.  lh 
directors  reported  satisfactory  work  at  the  establishment  in  Mila  , 
as  well  as  that  at  Villanueva,  near  Barcelona ; the  latter  is  now 
almost  in  a position  to  undertake  the  construction  of  submarine 
cables.  Negotiations  are  proceeding  for  the  establishment  of  new 
works  at  Bicocca. 

Prospectuses.  — New  York  Telephone  Go.  Messrs. 

BariDg  Bros.  & Co.,  Ltd , have  been  before  tbe  British  investor 
offering  £2,000,000  of  4A  per  cent,  first  and  general  mortgage  u )- 
year  bonds  at  95.  A further  £500,000  is  reserved  for  Amsterdam, 
and  £2,500,000  for  the  U.S.  The  list  was  to  close  on  7th  inst 

Care,,  United  Rubier  Estates , Ltd—  This  company  last  week 
offered  100,000  shares  ot  £1  each  for  subscription.  Tbe  company  is 
acquiring  an  estate  at  Kajang,  F.M.8..  which  is  "now  yielding 
lartre  returns,”  and  will  also  acquire  5,000  acres  of  virgin  forest 
S the  Jugra  Land  and  Rubber  Estates,  Ltd.,  and  plant  rubber 

African  Rubber  Plantation  Co.,  JM— An.  issue  of  75,000  shares 
of  £1  each  was  offered  last  week.  The  company  acquires  a number 
of  plantations  in  the  north-east  of  German  East  Africa. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


STOCKS  AND  SHARES. 


Locality. 


Fort- 

night 

ended. 


the 
fortnight. 


r No 
of 
wk£ 

Total  to  date. 

. 

7 17 

£ 

26,686 

£* 

— 521 

7 20 

8,108 

— 73 

2 89 

30, 77C 

+ 1,445 

4 26 

101,792 

+ 4,396 

7 26 

28,926 

— 398 

5 26 

167,627 

+ 3,972 

0 27 

30,647 

— 852 

7 13 

18,877 

+ 1,220 

> 27 

63,895 

— 838 

3 26 

46,379 

+ 283 

3 25 

127,408 

28,715 

+ 3,583 

3 27 

1 .. 

+ 1,326 

1 38 

8,318 

— 83 

6,429 

— 329 

.. 

8,949 

— 614 

.. 

3,453 

— 79 

■■ 

14,114 

— 3,529 

n 

87,853 

— 443 

8,0;8 

— 100 

ii 

21,319 

+ 1,013 

„ 

9,060 

— 187 

.. 

4,263 

— 172 

6,810 

+ 248 

.. 

8,184 

+ 82 

.. 

297,665 

+ 18,822 

13,030 

— 883 

„ 

217,023 

— 2,119 

ii 

21,456 

— 1,237 

„ 

40,536 

— 376 

„ 

67,593 

— 1,097 

II 

9.239 

+ 177 

11,401 

— 275 

„ 

80,806 

— 297 

36,989 

+ 841 

9,943 

+ 787 

„ 

6,578 

+ 406 

„ 

10,808 

— 128 

3,802 

— 136 

„ 

34,868 

— 71 

.. 

8,083 

+ 138 

27 

7,' 269 

— *207 

25? 

31,014 

— 423 

25 

56,285 

+ 547 

39 

6,562 

— 821 

39 

33,305 

+ 1.628 

17,670 

— 604 

88,417 

+ 2,183 

26 

4,854 

— 863 

26 

6,679 

— 201 

26 

6,966 

— 398 

78,544 

+ 1,473  5 

19? 

23,709 

27,126 

- 541 

261 

+ 8,571 

” 

301,208 

- 4*. 077 

26 

8,618 

— *227 

27 

11,582 

+ 133 

19 

2,915 

— 102 

89 

52*182 

— *446 

26 

177,087 

+ 4,033 

19} 

12,347 

+ 1*643 

38 

410,895 

— 1,837 
+ 3,694  1 

896,195 

242,261 

-25,233 

si 

9,593 

+ 1,046 

27 

404,806 

99,604 

— 3,027  1 

— 1,498 

26 

17,367 

— 311  I 

27 

51,785 

— 3,788  2 

261 

11,206 

+ 1,030 

27 

60,832 

+ 1,916  1 

25 

15*020 

— '*703 

25? 

27? 

119,772 

— 3,826 

151,334 

— 1,005  3< 

26 

29,136 

— 391 

26 

16,056 

+ 2,817 

26? 

16,454 

— 60 

1*3 

6*947 

+ **267 

261 

26,840 

+ 690 

26 

17,981 

+ 854 

26( 

60,246 

+ 8,881  1 

26 

21,618 

- 697  1 

18 

88,025 

- 70  4 

13 

64,808 

-81,483  ( 

18 

47,830 

+ 4,970  7 

13 

89,797 

+ 1,286  1 

18 

2,177 

+ 72 

18 

16,424 

- 81  1 

18 

64,460 

+ 450  9 

13 

20,232 

+ 66  f 

44 

18,054 

+ 2,152  . 

ia 

25,049 

+ 963  i 

206,682 

- 8,882  S 

18 

122,075 

+ 6,451  I 

.,621.664 

+92,780  . 

86 

123,707 

4 11,020  2 

+ 6,877  . 

85 

87,785 

•• 

•• 

” • 

89 

22,929 

+ *621  ! 

89 

64*649 

+ *627  » 

Route 

miles 

open. 


Aberdeen  ..  .. 

Ayr 

Bath 

Belfast  . . 
Birkenhead.. 
Birmingham  Corp. 
Blackburn 
Blackpool-Fleetw’d 


Burnley  . . . . 

Burton-on-Trent  .. 
tBury  .. 

(Cardiff  ..  .. 

Carlisle  ..  .. 

Chatham  and  Dist. 

Cork 

(Croydon 
( Darlington. . 
Darwen 

Dover 

Dublin 

Dundee 

East  Ham  . . . . 

Exeter  ..  .. 

Glasgow 
Hastings 
Huddersfield 

Hull 

Ilkeson  . . . . 

Ipswich 
( Kilmarnock 
Lan'kshire  Trm.Co. 
Lancashire  United 
Leeds 

Leicester  ..  . . 

Leith 

Liverpool  ..  .. 

JL.C.C 

London  United  .. 
( Lowestoft  .. 
Manchester 
1 Newcastle  .. 

-|  Newport  . . . . 

( Oldham 
■(Pontypridd., 
t Portsmouth 
( Preston 

Rotherham..  .. 
Salford  ..  .. 

Sheffield  .. 

Southampton  . . 
Southend-on-Sea  .. 

( South  Shields 
(Swindon  ..  .. 

Tyneside  ..  .. 

Wallasey  .. 

(Walthamstow  .. 

' Watt  Ham. . .. 

Wolverhampton  .. 

Baker  St. -Waterloo 
Oen.  London  Rly... 
Char.  + , Eon,  Hamp. 
City  A B.  Lon.  Rly, 
Dublln-Lnoan  Rly. 
G.N,  and  City  Rly. 
G.N.,  P'y.  ABrmtn. 
L'poo)  Overb'd  Rly. 
(Llandndno-Col.  Bay 
Mersey  Railway  .. 
Metropolitan  Rly... 
Met.  District  Rly,.. 
Anglo-Argenline  .. 
(Auckland  . . 
Bombay  (B.E.T.)  .. 
(Brisbane  .. 

( Brit. Columbia  Rly. 
Oaloutta 

(OapeEleotrlcT.Ld. 

IKalgoorlie,  W.A... 
ladras  .. 
(Melbourne..  ., 
(Lisbon  .,  ., 

Perth  (W.A.) .. 


Sept.  29 
Oct.  2 
..  2 
1 

„ 3 

Sept.  25 
,,  25 

Oct.  2 


Bolton 

3 

4,732 

_ 

22 

Bournemouth 

Sept.  29 

3,593 

— 

43 

Bradford 

25 

9,932 

+ 

83c 

Brighton 

Oct, 

3 

2,111 

+ 

28 

Bristol  . . . . 

.. 

1 

9,975 

+ 1,424 

Brit.  Eleo.  Trao.  Co. 

Airdrie 

Sept.  24 

446 

— 

8 

Barnsley  . . 

l( 

24 

336 

— 

19 

Barrow 

24 

522 

— 

11 

Cavehill  . . 

24 

212 

— 

41 

Devonport  , . 

24 

749 

— 

231 

Gateshead 

24 

1,984 

— 

108 

Gravesend 

24 

474 

+ 

16 

Greenock . . 

24 

1,807 

+ 

256 

Hartlepool 

24 

510 

+ 

22 

Kidderminster  . . 

24 

237 

+ 

24 

Leamington 

24 

420 

+ 

18 

Merthyr  . . 

24 

423 

— 

14 

Metropolitan 

21 

13,815 

+ 1,069 

Middleton 

21 

702 

+ 

41 

Mid.  Joint  Com'tee 

24 

11,698 

+ 

78 

Oldham— Ashton 

21 

1,140 

+ 

10 

Peterborough  . . 

24 

242 

82 

Potteries  .. 

24 

8 809 

+ 

110 

Rothesay  .. 

24 

548 

+ 

179 

Southport.. 

24 

629 

+ 

9 

8.  Metropolitan . . 

24 

1.789 

+ 

26 

Swansea  . . 

24 

2,054 

4- 

114 

Tynemouth 

21 

621 

+ 

66 

Weston-s  Mare  .. 

24 

415 

+ 

42 

{Worcester 

24 

613 

26 

Wrexham 

24 

242 

+ 

11 

Yorks.  Wool.  Dist. 

24 

2,023 

+ 

130 

Miscellaneous  . . 

(1 

24 

446 

+ 

18 

Oct.  2 
3 

Sept.  26 
18 
Oct.  2 
Sept.  30 
30 
17 
25 
Oct.  1 
Sept.  26 
Oct.  1 
Sept.  29 
Oct.  2 


2 

Sept.  30 


Sept.  30 
Oct.  2 
Sept.  26 

29 

„ 26 
Oct.  2 
Sept.  25 
„ 25 

„ 18 
Oct.  2 
Sept.  18 
Oot.  2 
Sept.  25 
.,  26 
Oct.  3 
„ 2 
..  2 
Sept.  29 
..  30 

..  27 

Oct.  8 
Sept.  29 
„ 29 

Oct.  2 
Sept.  22 
„ 29 

Oct.  2 
Sept.  25 
„ 28 
„ 29 

Oct.  2 

ii  2 
..  2 
..  B 
ii  1 
..  2 
ii  2 
..  8 
1 

..  2 

ii  8 

•i  2 

Sept.  80 
10 

..  2 


Oct.  2 
Sept.  80 
Oct.  1 


£ 

2,853 

661 

1,708 

7,695 

2,238 

13,185 

2,254 

1,674 


2,656 

630 

1.227 

2,306 

354 

1,779 

1,073 

8,320 

180 

486 

455 

11,232 

2,404 

1,992 

35,i93 

2,406 


277 

862 

292 

2', 757 
13,783 
4,537 
1,201 
21,741 
75,268 
12,661 
280 
31,207 
3,399 
667 
8.678 
888 
2,149 
1,497 
1,166 
9,469 
11,885 
2,187 
1,117 
1,112 
169 
881 
1,895 
679 
6,749 
1,889 

6 215 
10,597 
7,410 
6,258 
824 
2 685 
10,785 
2,652 
604 
4,046 
88,581 
19,672 
79,296 
18,098 
6,185 


£* 


— 21 


25 

116 


-2,886 

- 66 


IS 

- 29 

— 11 

— "l2 
+ 718 

61 
+ 208 
+ 312 
+ 1,847 
—2,870 

— 5 

— 201 
— 108 

25 
336 
25 
12 
5 

70 
1 

67 
81 
99 
60 
18 
17 
76 
25 
+ 887 
+ 162 

— 280 
-6,299 
+ 600 
+ 66 
+ 88 
+ 7 

- 40 

— 117 

+ 29 

+ 198 
-2,861 
+ 107 
+ 8,806 
+ 196 
+ 899 


6,623 

1,259 

a, 760 


- 277 
+ *116 
+ *182 


8 

37 

18-68 

66-5 

13-97 

26 


9-6 


3-65 

5- 37 

8-85 

Ll-26 

6-5 

7-25 

6- 72 


2-9 

22 

8-6 

9-"l8 

6-31 

29 

2-75 

8-17 


3-76 

8 


Inc. 


17 


9-89 


4-76 


94  i 


54 


8-6 


6-5 


10 


4-76 


•77 


3 

2 876 


1-76 

•75 


•66 

2*6 


•22 


•48 

1-75 


•66 


4-8 


1-88 


2-82 


* Compared  with  the  corresponding  period  Ol  IBM. 
1 Includes  bone,  steam  and  other  rsosIpMi 


( One  week  only, 
I One  month. 


Tuesday  Afternoon , 

In  many  markets  of  the  Stock  Exchange  there  is  quite  a lot  of 
business  doing.  Rubber  shares  and  land  shares  monopolise  the 
greater  part  of  attention  amongst  miscellaneous  issues.  A valiant 
attempt  to  infuse  vitality  and  strength  into  some  of  the  Home 
Railway  stocks  met  with  slender  success,  and  the  most  that  can  be 
said  is  that  prices  have  rallied  above  the  worst. 

It  is  more  a matter  of  melancholy  curiosity  than  anything  else, 
to  record  that  East  London  Ordinary  stock  changed  hands  this 
week  at  a lowly  50s.  per  cent.,  while  the  “ D ” Debenture  stock 
was  dealt  in  on  the  same  day  at  60s.  The  “ C ” Debenture  stands 
nominally  at  6,  and  the  “ B ” can  be  picked  up  at  about  19.  The 
delay  in  the  opening  of  the  newly-electrified  section  of  the  London, 
Brighton  and  Bouth  Coast  Railway  has,  no  doubt,  induced  some 
luckless  East  London  stockholders  to  realise,  since  it  is  to  the 
Brighton  Company’s  system  of  traction  that  the  little  East  London 
is  looking  to  take  an  example  for  its  own  long-talked  of  electri- 
fication. 

Metropolitans  and  Districts  are  down  J,  and  City  and  South 
London  fell  $,  these  being  the  only  quotable  changes  in  the  electric 
railway  list. 

The  feature  amongst  electrical  supply  shares  is  a sharp  rise  in 
River  Plate  Ordinary.  For  some  time  past,  all  the  shares  which 
came  to  market  were  steadily  absorbed,  and  now  that  the  supply 
has  become  limited,  the  effect  of  the  company’s  increasing  pro- 
sperity is  fairly  reflected  in  the  quotation.  Another  advance 
worthy  of  notice  is  that  of  -fa  in  Victoria  Falls  Power  Preference, 
a movement  intimately  bound  up  with  a dramatic  rise  in  the  price 
of  the  generally-popular  Chartered  shares.  The  home  group  is 
very  quiet,  and  except  for  a few  ex  dividend  markings,  the  changes 
hardly  deserve  attention. 

Mexican  Light  and  Power  bonds  have  benefited  substantially 
from  the  various  evidences  produced  as  to  the  precise  amount  of 
damage  done  at  Necaxa,  and  there  is  also  a rise  of  1 in  the  5 per 
cent.  Gold  bonds  of  the  Mexican  Electric  Light  Company.  Mexico 
Tramways  Commoa  stock  has  recovered  more  than  its  decline  of 
last  week,  and  here  again  the  bonds  are  strong.  Other  issues  in 
this  section  are  mostly  a trifle  firmer,  small  gains  being  obtained 
by  Sao  Paulo  Trams  at  150$,  ex  2$  dividend,  and  Rio  Trams  at  94. 
Canadian  General  Common  at  122$  is  ex  If  per  cent.,  and  the 
Preference  at  119,  ex  3$  per  cent.,  shows  a point  rise. 

British  Columbia  Preferred  Ordinary  stock  continues  to  ascend 
steadily,  a further  rise  of  2 bringing  the  price  to  122$.  Anglo- 
Argentinea’are  steady ; Calcutta  Tramways  Debenture  again  rose  a 
point.  British  Electric  Traction  Second  Debenture  has  eased  off, 
and  Underground  Electric  Railway  Income  bonds  slid  back  a little 
further. 

Telegraph  securities  have  moved  somewhat  irregularly.  The 
Anglo-American  gamble  has  quieted  down  considerably,  specula- 
tion drifting  into  other  channels.  The  price  of  the  Deferred  has 
gone  a little  easier.  The  Commercial  Cable  Company  is  reported 
to  be  having  trouble  with  the  Newfoundland  Government  in  refer- 
ence to  the  laying  of  certain  pipes  for  conducting  cables,  and  the 
matter  in  dispute  is  said  to  have  been  referred  to  the  United 
States  Government.  Whatever  the  upshot,  it  is  not  likely  to  affect 
the  company’s  4 per  cent.  Debenture  stock,  quoted  here  at  90,  ex 
dividend,  last  week.  American  Telephone  and  .Telegraph  stock  is 
better  on  balance,  allowing  for  the  dividend  payment,  andtheMackay 
Companies’  stocks  have  moved  in  directions  opposite  to  each  other. 
An  issue  of  New  York  Telephone  bonds  was  taken  like  the  pro- 
verbial hot  cakes,  the  subscription  lists  being  open  for  less  than 
two  hours. 

Marconi  shares  fell  to  15s.  upon  the  announcement  that  the  com- 
pany had  received  £15,000  from  the  Government  for  that  part  of 
the  undertaking  recently  taken  over.  In  the  market  the  price  is 
regarded  as  very  disappointing,  and  the  inspired  statements  in  the 
newspapers,  making  the  best  of  the  matter,  failed  to  brace  up  the 
quotation.  Probably  the  proprietors  are  able  to  estimate  for  them- 
selves the  value  of  the  payment,  which,  by  the  way,  was  on  account 
of  one  of  the  sources  of  steady  profit  to  the  concern. 

National  Telephones  are  better.  Orientals  have  gained  and 
the  new  United  River  Plate  shares  rose  to  1§  premium. 

The  Manufacturing  list  is  steady  on  the  whole.  Willans  and 
Robinson  issues  are  flat,  reflecting  the  unsatisfactory  condition 
revealed  by  the  report.  General  Electrio  Preference  rose  $,  and 
Castner-Kellner  Debenture  improved  a point.  Rubber  shares  have 
been  fluctuating  with  some  degree  of  violence,  but  prices  manage 
to  maintain  the  greater  part  of  their  strength,  and  so  long  as  the 
product  itself  can  be  held  up  at  an  artificially-inflated  price,  the 
danger  of  a severe  market-slump  will  not  be  very  great. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


as, ooo 
186,700 
$181,661,400 
$68,000,000 
668,460 
8,220,770 
8,220,770 
47,725 

44.000 
2,481,850 

16.000 

6,000 

12,981 

6,000 

80,000 

60,710! 

43,600 

4.000. 000 

2.000. 000 
1,996,706 

800,000 

762,400 

200,000! 

181,127 

181,127 

160,000 

10,000 


17,000 

$41,880,400 

$60,000,000 

894,190 

72,680 

86,492 

2,226,000 

3,726,000 

16,000 

16,000 

260,000 

2,000,000 

1,983,593 

179,313 

60,000 

99,100 

99,400 

11,839! 

145,955 

3,042 

120,000 

40,000 

80,008 

160,000 

207,930 

800,000 

88,321 

84,668 

4,669 

80,000! 


Anuon  Telegraph  Cto.’s  shares,  Nos.l*o  26,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Kea. 
Amerioan  Telephone  « Telegraph,  Cap.  Stock  . . 

| Do.  Coital.  Trust,  4%  Bond.,  Mo* .OOOand  j 

Anglo-Ainerioan Telegraph  ;;  ;; 

n"  an.  ao.  Deferred  ••  „ •• 

Angio-Portugnese  Tel.,  6 % Mort.  Deb.  Btook  Re  . 
Chili  Telephone,  Nos.  1 to  44,000  ..  - •• 

Commercial  Cable,  8tlng.  600  year  4%  Deb.  Sk.  Rea. 
Cuba  Telegraphy  Hpre.;  ;;  ;;  ;;  ;; 

Direct  Spanish  Telegraph,  Ord.  ^ W’  » 
Dm  do.  44  % Debs 

Btartem  Telegraph,  Ord  ” " 

Do'  4 % Mort.  Deb.  Stock.  Red.  . . 

Eastern  Extension,  Australasia,  and  China  Tele 
Do  4 % Deb.  Stock  ..  • 

* a Afrio  Tel.,  4 % Mt  Db.  Mauritius  1 
East,  ft  B.  Aino.  xei.,  » ■*.  gnbi)  x |0  8i00o  f 

Globe  Telegraph  and  Trust  . . • • 

Do.  do.  o /b  • ••  * 

Great  Northern  Telegraph,  of  Copenhagen. . . 

Halifax  and  Bermudas  Cable,  44  % 1st  morj. 

Debs.,  within  Nos.  1 to  1,200,  Red. 

Indo-European  Telegraph  

Mackay  Companies  Common  . . 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph  . . 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  .. 

Do.  do.  do.  o % •• 

National  Telephone,  Pref.  Stock  

Do.  do.  Def.  Stock  ..  ••  •• 

Do.  do.  6 % Cum,  1st.  Prel.  .. 

r>n  do.  6 % Cum.  2nd  Pref.  ..  •• 

Do!  do.  6 % Non-oum.  8rd  P.,  1 to  260,000 

Do  do!  84  % Deb.  Stock  Red. 

Do  do.  4 % Deb.  Stock  Red.  ..  .. 

Oriental  Telep.  and  Elec.  1 to  l71, 604,  fully  paid  .. 
Do.  do.  do.  6 % Cum.  Prel...  •• 

Do  do.  do.  4 % Red.  Deb.  Stook 

Pacific  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Telephone  Co.  of  Egypt,  44  % Deb.  Red 

Submarine  Cables  Trust  

United  River  Plate  Telephone  . . ..  • • - 

rjn  6%  Cum.  Pref.,  Nos.  1 to  40, uou 

W.  Coast  of  America,  1 to  80,000  ft  68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar.  byBraz.8ub.Tel. 
Western  Telegraph,  Ltd.,  Nos.  l * * 

Do.  do.  4 % Deb.  Stook  Red.  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Vjet. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


1 

1 

100 

10 

8 

100 

Cert, 

6 

6 

24 

100 

10 

100 

10 

10 

10 

100 


Dividends  for  the  last 
four  years. 


Closing 

Quotations 

Sept.  28th. 


7 % 

6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 
Nil 
4 % 

n 

Nil 
6 % 
Nil 
6 % 


1906. 

1906.  I 

907. 

1908. 

10 

Nil 

Nil  | 

Nil 

Nil 

100 

6 % 

6 % 

B $ 

6 % 

$100 

74% 

8 % 

8 % 

8 % 

$1000 

1 % 

4 % 

4 % 

4 % 

Stook 

8}% 

8*% 

84% 

£3  48. 

Stook 

6 % 

6 % 

6 % 

6 % 

Stook 

4% 

i|% 

1 % 

87* 

100 

6 % 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

8 % 

Stock 

* % 

4 % 

4 % 

4 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

10  % 

10  % 

0 % 

10  % 

6 

* % 

4 % 

4 % 

4 % 

6 

10  % 

10  % 

0 % 

10  % 

60 

44% 

44% 

44% 

44% 

20 

41% 

4|% 

41% 

41% 

100 

4% 

44% 

44% 

44% 

Stock 

7 % 

7 % 

7 % 

7 % 

100 

84% 

34% 

34% 

34% 

Stook 

4 % 

4 % 

i % 

4 % 

10 

7 % 

7 % 

7 % 

7 % 

Stock 

4 % 

4 % 

4 % 

4 % 

25 

4 % 

4 % 

4 % 

4 % 

10 

64% 

64% 

53% 

5|% 

10 

6 % 

6 % 

6 7o 

6 % 

10 

24% 

20  % 

20  % 

18  % 

100 

44% 

44% 

44% 

44% 

25 

18  % 

18  % 

18  % 

13  % 

$100 

2 % 

84% 

4 % 

4 % 

$100 

1 

^U% 

4 % 

Nil 

4 % 
Nil 

4 % 

Nil 

1 

6 % 

6 % 

6 % 

6 % 

1 

6 % 

5 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

6 % 

5 % 

6 % 

6 % 

5 

6 % 

6 % 

6 % 

6 % 

Stook 

B*% 

84% 

34% 

8i% 

100 

4 % 

4 % 

4 % 

4 % 

7 % 

6 % 
4 % 

4 % 
6 % 

44% 

6 % 

8 % 
6 % 
24% 
4 % 

7 % 
4 % 
Nil 

8 % 
Nil 
6 % 


6 % 
4 % 
4 % 
6 % 
44% 
6 % 
8 % 
6 % 
24% 
4 % 
7 % 
4 % 
Nil 
6 % 
£2  6 
6 % 


6 % 
4 % 
4 % 

6 % 
44% 
6 % 
8 % 
6 % 
24% 

i % 
7 % 
4 % 
Nil 
6 % 
15  % 
6 % 


2i-  81 
93  — 96 
147  —149 
97  — 99 

61J-  634 
104  —105 
215—  22J 

101  —103 
8 - 81 

90  — 92 
84-  9J 
171—  181 
8—34 
84-  8| 
IOO4-IO24 
131—  18J 
100  —102 
129  —132 
85  — 87 
104  -106 
ll|-  121 

102  —104 

100  —102 
101-  10J 
131-  141 
26  — 27 

100  —102 

614-  534 
95  — 98 
79  — 81 

3 — £ 

6-  I 

I-  £ 

106  —1074 
121  -123 

104-  101 

104-  104 
6A — 514 
98  —100 
100  —102 
144- 
1 i- 
86  — 88 
100  —102 
71-  81 

1004-1024 
131  —184 

614-  6}| 

51-  64 
ii-  14 
100  —102 
13|-  184 
103  —105 

i k~ 

H|-  «i 
84-  94 
1014-1034 


Closing 

Quotations 

Oct.  5th. 


24-  81 
93  — 96 
146  —148 

97  - 99 
611—  634 
104  —105 
211—  21 

101  —103 
8—81 

89  - 91 
84-  91 
171-  181 
3-84 
8—84 
1004-1024 
181-  13| 

100  —102 
129  —132 
85  — 87 
104  —106 
11|-  121 

102  —104 
100  —102 

104-  iog 

131-  144 
26  — 27 

100  —102 

614-  534 
94  — 97 
80  — 82 
11-  if 

8-  £ 
i-  £ 
IO64— 108 
121  —123 
101-  11 
104-  10i 

5 — 514 
98  —100 
100  —102 
I3® — 7.44 

Its — 1 A 

86  - 88 
100  —102 
73-  81 

1004-1024 
131  —134 
6|-7 
hi-  61 

1* — ill 

ICO  —102 
13| — 134 
103  —105 
14-  il 
8|-  91 
84-  9, 
1014-1034 


Business  done  1 R 
week  ended  | 

Oct.  5th,  1 

1909.  | 

HighestlLoweBt. 

147 

•* 

98 

974 

62 

104| 

104  t 

22A 

21| 

66 

89* 

is* 

•• 

'8  A 

• • 

1344 

131 

1291 

86 

854 

12* 

ii* 

• * 

531 

96* 

•• 

15/- 

13/9 

107 

1224 

1211 

103 

, . 

24/9 

874 

•• 

a* 

'613 

05 

32/6 

31/104 

ia| 

iag! 

15/74 

9* 

8U 

Yield 


-1 


- 4 


£ B.  d. 
Nil. 

5 4 2 

6 7 5 
4 1 8 

8 
8 
4 
1 
1 

7 11 
9 9 
9 7 
14  0 

5 0 

3 11 

4 8 

8 3 

6 10 
0 6 

8 15  6 
6 14  3 
3 16  11 


- 4 


-1 
+ 1 
- A 

+ 4 
+"4 


6 2 

5 14 

1 16 
4 17 
4 14 

4 

6 
6 

5 

6 
2 
7 
4 
6 
4 


+ A 
+ A 


ELECTRICAL  RAILWAY,  MAMFACTORISe  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
978,230 
832,387 

OOO,  UOU 
100,000 
60,000 
60,000 
40,100 
12,897 
124,400 
600,000 
400,000 

400.000 

233.000 
212,600 
138,801 
161,487 

1,478,658 

628,936 

100.000 
100,000 
600,000 
204,940! 

400.000 
1,016,868 

60,000 

60,000 

140,976 

200.000 
126,000! 
126,000! 
187,610 

46,804 

860,000 

86,000 

40.000 
BOO, 000 
491,222 
460,000 
210,158 

1,890,690 

554,655 

554,655 

|,4MLUU] 

85.000 

120,000! 


< Anglo-Argentine  TramB,  5 % Cum.  1st  \ 

' Do.  6 % 2nd  Pref.,  800,001  to  1,300,000 

uu  4 % Deb.  StocK  ..  ••  •• 

Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock  .. 
Babcock  ft  Wilcox,  1 to  630,000..  ■ • ••  •• 

Do  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

British  Aluminium,  Ord.^1  to  40,000  

Do.  do.  7 % Cum.  Pref.  ..  .. 

Do.  do.  " A ”6  % Cum.  Pref 

Do.  do.  4 % Funding  Certs.  . . 

Do.  do.  54  % Loch  Beven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  . . •• 

Dn  6 % Cum.  Perp.  Pref.  Stock  ..  .. 

t£‘  4*  % 1st  Mort.  Debs.,  1 to  6, 260  ..  .. 

Do!  4s  % Vancouver  Power  DebB.,  1 to  2,200 
British  Eleotno  Traotion  . . • • 

Do  do.  6%  Cum.  Pref.  ..  •• 

Do  do.  6 % Perp.  Deb.  Stock  . . 

do.  4*  % 2nd  Deb.  Stock  Red. 

British  Insulated  and  Helsby  Cables  . . • • 

T'ln  do.  6 % Cum.  Pref.  ••  •• 

; d0.  4}  % 1st  Mort.  Deb.  Red. .. 

! Rritifih  Thomson-Houston  4J  % 1st  Mort.  Debs.  .. 

| < British  Westinghouse  6 % } 

1 Do.  do.  4%  Mort.  Deb.  Stock 

iBrowett,  Lindley  ft  Co.,  Ord.  ..  •• 

t Do  do.  6 % Cum.  Pref.  ..  .. 

Brush  Electrical  Engineering,  Ord  1 to  106,781  .. 
no  do.  Non-cum.  6 % Pref.  . . 

Do  do.  44  % Perp.  Deb.  Stock  .. 

Do.  do.  44%  Perp.  2nd  Deb.  Stock.. 

Calcutta  Trams,  1 to  187,610  . . ..  ™ 

Do  6 % Cum.  Pref.,  Nos.  1 to  29,880. . 

Do!  4*  % 1st  Deb.  Stock 

i Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Prel.  . . ••  • • 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Red. 

I Cape  E.  Trams.,  1 to  491,222  .-  

Castn^r-KeUner  Alkali,  1 Ig 160.0M  ^ De-;  ^ • 

Central  London  Railway,  " ” 

Do!  do.  Def.  do.  ..  .. 

City  and  Booth  London  Railway  

Crompton  ft  g.Debs^  to} 


/ rjn  5 Hk  181  mon.  a»dub.,  * 1 

I \ 900  of  AIM,  and  901  to  11,000  of  A62  Bed. 


44-  il 
921  - 931 
102  —105 

44-  4| 

1 g-  14 

l|Z  21 

3g-  B| 
24-  34 
96  — 99 
144  —149 
118  —123 
106  -110 

102  -104 
102  —106 

l|-  2^ 

84  — 87 
68  — 67 
71-  7& 
64-  64 

103  —106 
89  — 94 

■?n — A 

38  — 42 

li/6  to  15*6 
0 - 4 

o - 4 

41  — 46 
27  — 31 
4 1- 
4i-  5 
98  —101 
lOg-  11* 
6j>-  6| 
105-107 
fn — A 

2-2* 
105  —108 
61  — 68 
85  — 67 
43  — 45 
81  — 82 
* - 1* 
90  — 98 


4g- 

44- 

921- 
102  - 
41- 
H- 

lj- 

31- 
24- 
96  - 
144  - 
120  - 
166  - 
102  - 
102  - 
4- 
is- 

814 
62 
7i 
6*' 
103 
89  • 


4 1 

- 42 
-932 

-105 

- 44 

- 14 

- l 

- 24 

- 3* 

- 84 

- 99 
-149 
-126 
-110 
-104 
-105 

- * 

- 21 

- 84|  xd 

- 66 

- 71 

- 64 
-106 

- 94 


A—  A 

88  — 42 

A—  i* 
14/6  to  15/6 
0 - * 

0 - * 
41  — 46 
27  — 81 
4*-  58 
4|—  6 
99  —102 
101-  11* 
61-  6| 

105  -107 

A — A 

2—2* 

106  —109 
61  — 68 
85  — 87 
43  — 45 
804  - 814 

a-  i» 

80  — 93 


95/74 

92/6 

93 

92/6 


50/- 

146 

1284 

1092 


11/3 

40/- 

824 

■74 


92/6 

91/- 

92g 

89/44 


123 

37/6 

'7,1 


424 


96/3 
It  2 


42/- 

611 

45 

304 


414 


41/- 
6)’  4 


+ 2 


8 18  5 
6 8 8 
4 4 3 
b 13  4 

4 8 3 

6 1 
4 2 

4 17 

N:1 

6 17 
6 14 

5 11 
4 17 

6 9 
6 10 

4 7 
B 10 
8 18 

5 5 
4 14 
4 11 
8 18 
4 17 
4 7 10 

4 9 7 

5 14  8 

4 8 10 

3 16  4 
8 18  5 

5 0 10 
8 16  2 

Nil 

6 9 9 

15  15  10 

4 16  7 


4 1 


5 2 4 

6 17  8 
4 5 10 
4 15  3 
4 8 11 

4 0 0 
)5  0 0 
15  1 4 

7 10  11 
6 14  8 

5 14  7 

6 7 5 
4 16  0 
4 10  1 
4 6 7 
4 5 9 

Nil 
6 9 
6 18 
6 16 
6 10 
4 11 
4 4 
4 15 


Nil 

9 10  6 

Ml 

Ml 

Nil 

(ill 

9 16  8 
14  10  2 
4 ii  9 
6 0 O 


- 4 


6 

3 13 

5 3 

4 14 

6 11 

4 16 
13  6 


6 U 
4 1 
NO 
17 


6 7 6 


a Unless  otherwise  stated,  a , shares  are  fully  paid. 


♦ A period  of  nine  months, 


Vrom  Mancnester  Share  List, 


C 


it: 


next 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES.-:0b»«»M«tl.) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL 


Present 

Issue, 


860,000 
B05  000 
271,030 
60,000 
09,261 
17.189 
807,895 
67,720 
112,100 
81,890 
26,000 
800,000 

78.000 

96.000 

80.000 
40,000 

40.000 

150.000 

60.000 
87,600 
10,000 

600,070 

899,980 

126.000 
1,881,000 
6,782,062 
2,640,914 

8.236.000 
891,387 
814,016 
600,000 

695.600 
10,823,200 
$9,000,000 

246.600 

245.600 
245,000 

87,860 

140,000/ 

1,000,000 

2.800.000 
4,900,000 

66,666 

66,666 

246,496 


COMPANIES* — {Omiinutd) 


HAMS, 


Diok,  Kerr  & Oo.,  1 to  260,000  

Do.  a0.  6 % Cam.  Pref.,  1 to  806,000  .! 

Do.  do.  4j  % Deb.  Stook  ..  .. 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd.,  “A”  Bhs.,  JE8pd„  1 to  99,261 
D°*  “ A ” shares,  01—017,139 

Do.  4 % Deb.  Stook  Red.  . . 

— , .Do.  6 % 2nd  Deb.  Stook  Prov.  Certs,  all  p 
Electrio  Construction,  1 to  112,100  . . 

rL  Do'  , TTii  J?0,  7%  Cum-  Pref.,  1 to  81 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

— V?1  *.  i°  4 % Mort  Deb. . . 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A " 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref. 

— , , ™ a°'  6 % Mort.  Debs. 

Henley’s  (W,  T.),  Telegraph  Works,  Ord, 

Do.  do.  44%  Pref. 

T -.  uu  „ do.  44  % Mort.  Deb.  Stook 
India-Rubber,  Gutta-peroha  & Telegraph  Works 
ILiverpool  Overhead  Railway,  Ord.  .. 

. Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  .. 

Do.  do.  60,008  to  100,000 

Do-  do.  6 % Cum.  Pref.,  1 to  126,000 

vr  ?0,  do.  4 % lBt  Mort.  Deb.  Stook 

Metropolitan  Consolidated 
Do. 

Do. 


Surplus  Lands 

Distriot 

Metropolitan  Eleotrio  Trams.,  Ord.  . . 

Do.  do.  Defd 

Do.  do.  6 % Cum.  Pref. 

..  Do-  do.  44  % Deb.  Stook  Re 

Mexico  Trams  Co.,  Common  Stook  . . 
d **  .Do'  let  Mort.  50-year  5%  Gld.  Bd 

Potteries  Electric  Traction  

Do.  6 % Cum.  Pref 

44  % Deb. 'Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 
Underground  Electric  Railway,  6%  Prior  Lien 
D°-  do.  44%  Bonds  . . 

— D°-  . „ , do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  30,000  & 80,001  to  116,666 
Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stook  . . . . 


Stook 

or 

Share. 


Dividends  for  the 
last  four  years. 


1 

1- 

100 

10 

6 

6 

100 

100 

2 

2 

10 

Stook 

10 

10 

100 

6 

6 

Stock 

10 

10 

10 

10 

10 

10 

100 

100 

100 

100 

1 

1 

1 

100 


1 

1 

100 

12 

100 


1006. 
10  % 
6 % 
44% 
6 % 
44% 
44% 
4 % 

5 % 
Nil 
7 % 

6 % 
4 % 
4 % 

7 % 
6 % 
16% 
44% 
44% 
10% 
Nil 
6 % 

8 % 
8 % 
6 % 
4 % 
28% 
2|% 
Nil 


Nil 
6 % 
44% 


4 % 

6 % 
44% 
16  % 
4 % 


1006. 
10  % 
6 % 
44% 
6 % 
44% 
44% 
4 % 
6 % 
Nil 
7 % 
6 % 
4 % 
4 % 

7 % 
6 % 
16  % 
44% 
44% 
10  % 
Nil 
6 % 

8 % 
B % 
6 % 
4 % 
1 % 


Nil 


Nil 
6 % 
44% 


4 % 

* % 
44% 
4?  % 

4 % 


Nil 


Nil 
Nil 
4 % 4 % 


1007. 
10  % 
6 % 
44% 
6 % 
24% 
24% 
4 % 
6 % 
Nil 
7 % 
6 % 
4 % 


7 % 

6 % 
15% 
44% 
44% 
10  % 
4% 

5 % 

8 % 
8 % 

6 % 
% 

4% 

2|% 

Nil 


Nil 
6 % 
44% 


4 % 

5 % 
44% 
174% 
4 % 


10  % 
6 % 
4 % 


1908. 
10  % 
6 % 
44% 
6 % 
H% 
24% 

4 % 

5 % 
Nil 
7 % 
5 % 

4 % 
Nil 


6 % 
15  % 
44% 
44% 
10  % 
Nil 
5 % 
Nil 
Nil 
31% 

4 % 

4% 

Nil 

44% 

Nil 

5 % 

44% 


6 % 
Nil 
5 % 
44% 
15  % 

4 % 

5 % 

44% 


Nil 
6 % 

4 % 


Closing 

Closing 

Business  done 

RlBe  + 

Quotations 

Quotations 

week  ended 

or 

Sept.  28th. 

Oct.  5th. 

Oct.  6th , 1909. 

Fall  — 

}-  11 

Highest 

Lowest 

1-14 

—A 

14-  1} 
100  —103 

•• 

12f — 13J 

12f — 13J 

TiT  T3 

is— 

5/. 

4/3 

1 — 4 

1 - 14 

20/- 

68  — 73 

68  — 73 

84  - 87 

82  — 85  xd 

A If! 

!A-  l-ra 

1A-  1A 

n-  81 

8-84 

8} 

+ \ 

86  — 88 

83  — 87  xd 

iof — 10| 

1-  1 
101-  101 

•• 

102  —108 

102  —103} 

124-  131 

124-  131 

124 

54-  54 

54-  64 

106  -108 

106  —108 

14| — 154 

U|-  154 

1-  l 
44-  5 

44-5 

•• 

14-  24 

14-  24 

14-  24 

14-  24 

21-  21 

2}-  23 

50/- 

67  — 70 

67  — 70 

381-  381 

38  — 384 

3S§ 

38} 

- i 

65  — 67 

65  -67 

65 

16  — 164 

161 — 164 

161 

162 

- } 

48-  §4 

48-  44 

1 1 

Stotal01 

ft  fi 

944  - 964 

944-  964 

125  —128 

127  -130 

1284 

128 

+ 2 

90  — 92 

92  — 91 

934 

924 

+ 2 

& — i 

4-  i 

86  — 89 

86  — 89 

344-  36 

844  - 36 

352 

344 

101  —103 

101  — 103 

101 

1024-1034 

1024-1034 

1034 

103 

87  — 89 

87  — 89 

88 

87} 

35  — 37 

84  — 36 

—1 

g-  l 

a-  e 

2§-  84 

2}-  23 

-i 

78  - 82 

76  — 80  xd 

78 

77 

ELECTRICITY  SUPPLY  COMPANIES. 


15.000 

70.000 
B0, 449 

9,661 
886,876 
B0, 000 

80.000 
80,000 

446,736 

49,486 

176,000/ 

70,596 

40.000 
400,000/ 
800,000 

60.000 
60,000 

860,000 

40.000 

66.000 
400,000/ 
400,000 

80,000 

80,000 

480,500 

$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 
111,000 

70.000 
882,865 
800,000 

76,121 

285.000 
248.000/ 

$6,000,000 

18,686,000 

$1,400,000 

$12,000,000 

960.000 
180,491 
187,600 


126,500 

10,862 

20,000 

60,000 

119,694 

100,000 

200,000 

40.000 

90.000 
160,000/ 

12.000 
86,000 

120,000 
142,968 
224,520 
80,000  | 
60,000 

276.000  | 

808.000 
110,000  j 

61,270 


Bromley  (Kent)  E.L.  & P„  1 to  16,000 

_ P°.  do.  44  % 1st.  deb.  stook  .. 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
_ Do.  do.  7 % Cum.  Pref 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Eleotricity  Supply 

P°.  do.  do.  44  % Cum,  Pref 

Do.  11  City  Undertaking  ” 44  % Cum.  Prf 
„ ,Do’  .do.  4 % Deb.  Stook  Red. 

Chelsea  Electricity  Supply,  Ord. 

D,°;  „ do.  44  % Deb.  Stock  Red,  . 

City  of  London  Elec.  Lighting,  Ord.  40,001—110,69 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd 
Do.  44%  2nd,  Db.  Stk.,  Prov.  Crts.,  allpd 
County  of  Durham  Eleotrical  Power,  Ord.  . ' 

Do.  do.  do.  6%  Pref.  . 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Electrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  44  % 2nd.  Deb.  Stook 

Edmondson's  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  . . 

Do.  do.  44  % 1st  Mort.  Deb.  St 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10, 000 
Do.  44  % 1st  Deb.  Stook 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds.  ” 
Kensington  and  Knigbtsbridge  Eleotrio  Ord. 
r J00’™,  t • i°-  , do.  4 % Deben.  St 
London  Eleotrio  Supply  Corporation,  Limited,  Or 
Do.  do.  do  6%  Pref. 

vr  * do-  4 % lBt  Mort-  Deb.  Stk.  Re 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref.  1—71,106  . . 

Do-  44  % 1st  Mort.  Deben.  Stook 

.Do.  84%  Mort.  Deben.  Stock-Redei 

Mexican  Electric  Light  Co..  5%  1st  Mtg.  Gold  Bn 
Do.  Light  and  Power  Co.,  Ltd..  Common 
Do-  do.  7%  Cum.  Pref.  St 

D°-  . 80.  6%  IstMtg.Gold  Bnd 

Midland  Elootrio  Corporation,  44  % 1st  Mort.  De 
NowoaBtle-on-Tyne,  1 to  137,600 
, „ Do.  6 % Pref.,  1 to  187,500  ” 

( North  Metropolitan  Electric  Power  Supply  Co. 

VT  Mortgages  (Red.),  Nos.  1 to  1,26 

Notting  Hill  Eleotrio  Lighting  ..  . 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stook 

River  Plato  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Prof.  Nos.  1 to  100,0 

Do.  do.  6%  Deb.  Btk.  Red 

St.  James’  and  Pall  Mall  Elootrio  Light,  Ord 

Do-  do.  7 % Pref.  20,081  to  40,08 

n . ,P°.  do.  84  % Dob.  Stook  Rod 

Smithfleld  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Eleotrio  Supply,  Ord 

South  Mot.  Eleo,  Lt.  & Power,  Ord.  .. 

Do.  do.  7%  Prof.  .. 

„ Do.  do.  44  % 1st  Deb.  St 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref. 

vl,Do-  , T,  do-  44%  1st  Mort.  Db.  Stk.  Ro 
Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000 
Westminster  Eleotrio  Supply,  Ord.  .. 

Do.  do.  44  % Cum.  Prof.  Ro- 

ducod  from  6%  since  81st  Deo.,  1906) 
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The  Electrical  Treatment  of  the  Insane— A corres- 
pondent writes  that  the  use  of  electricity  for  the  treatment  of  the 
insane  was  successfully  demonstrated  at  .ia8^,Tee“;»w 

Dr  Goodall  the  superintendent  of  the  Cardiff  City  Mental 
Hospital,  informed  his  committee  that  he  had  given  electric  treat- 
ment to  a patient  who  had  been  removed  from  another  institution 
to  the  Cardiff  Asylum.  She  had  been  unable  to  move  from  bed  for 
some  time,  but  was  able  to  get  up  in  three  days  after  being  electric- 
ally treated,  and  in  threo  weeks  afterwards  had  recovered  sufficiently 
to  be  liberated. 


By  W.  O.  PEPPER. 


Electricity  is  now  generally  admitted  to  be  a Practical 
and  efficient  power  agent  in  mines,  and  its  adoption  is 

^Accidents  from  shock  and,  in  a few  cases,  from  fire,  have 
cast  a ceitain  amount  of  stigma  upon  it-to  some  extent 
retarding  its  more  general  adoption  in l the  past ; out 
competition,  together  with  the  operation  of  the  Eight  flours 
Actfwill  have  an  important  influence  in  favour  of  its  general 
use  in  the  near  future.  There  are  now  so  many  excellent 
examples  of  properly  equipped  electrical  plants  working  in 
collieries,  that  the  fears  originally  created  by  careless  and 
indifferent  design  are  bound  to  die  a natural  death. 

To-day  a well-designed  scheme,  run  and  maintained  in  a 
efficient  maimer,  is,  for  all  practical  purposes,  as i s » “e 

safety  lamp.  A motor  or  a lamp,  handled  carelessly  m a 
fiery  Jmine,  is  equally  dangerous.  With  care,  both  are 

efficient  agents  in  winning  coal. 

The  modern  colliery  plant  is  almost  exclusively  thiee- 
phase  alternating,  which,  for  many  reasons,  is  by  far  the 
best  These  notes  will  deal  chiefly  with  the  three-phase 
type’,  with  occasional  mention  of  direct-current  apparatus 
The  pressures,  where  alternating  currents  are  generated, 
have  considerably  increased  in  the  last  year  or  two-going  up 
as  far  as  3,000  volts  for  underground  work.  Alternating 
currents  are  particularly  flexible,  being  easily 
stationary  machinery  to  the  pressure  decided  upon  as  the  most 

suitable  for  a given  mine.  _ . . •, 

Frequency  is  not  a deciding  factor  in  mine  work,  and  may 
be  dismissed  by  remarking  that  40  or  50  is  the  frequen  y 

g6/W  Xse!— From  the  electrical  standpoint  there  is  no 
difficulty  in  laying  out  the  generating  plant  to  withstand  the 
heaviest  work  called  for  at  a colliery.  The  capacity  of  t 
engine  and  generator  should  err  on  the  generous  side,  as  an 
induction-motor  load  makes  heavy  demands  on  generator 
and  mains.  One  feature  calling  for  special  attention  in  a 
colliery  power  station  is  the  provision  of  a good  automatic 
regulator.  With  an  induction-motor  load  it  is  extremely 
important  to  supply  the  motors  at  their  proper  voltage, 
as  the  torque  falls  off  rapidly  with  the  pressure. 

Apart  from  these  points,  the  power  station  calls  fo 
special  mention,  following  the  lines  of  the  best  central 

station  practice.  ...  . „ v,.„y,„r,0 

Cables. — The  transmission  circuits  in  a mine  are,  perhaps, 
the  weakest  links  in  the  electrical  chain.  The  cables  are 
generally  carried  along  the  sides  of  the  roadways  and  near  to 
the  roof,  suspended  by  leather  or  canvas  strips  from  the i p > - 
props.  They  are  thus  exposed  to  falls  of  roof.  In  the  shaft 
water  is  the  chief  source  of  trouble,  but  there  is  also  con- 
siderable danger  from  falling  objects,  a not  infrequent 

^The  cables  most  favoured  are  the  vulcanised  bitumen 
make-double-armoured  for  the  shafts  and  single-armoured 

for  the  roadways.  . . , . . 

Closely  running  thete  in  favour  is  the  paper-insulated  lead- 
covered  and  armoured  type.  The  advantages  claimed  for 
this  latter  class  are  that  the  lead  affords  a water-tight 
sheathing,  an  extra  mechanical  protection  and  a means 
of  effecting  a better  earth  connection.  The  lead  is, 
however,  easily  damaged,  and  when  damaged  it  is 
difficult  and  sometimes  impossible  to  repair  it.  ine 
paper  insulation  is  very  soon  rendered  useless  *)“[} 
moisture  enters  it.  On  the  other  hand,  the  vulcanised 
bitumen  cable  has  splendid  moisture-resistmcr  properties  a 
the  armouring  affords  a good  earth.  A\  here  an  addition*1 
earth  is  required,  the  following  method  gives  good  results 
and  at  the  same  time  is  inexpensive.  Old  hau  age  and 
winding  ropes  are  requisitioned  and  connected  to  the  earth 
at  the  pit  top  by  means  of  any  water  or  other  mains  in  the 
shaft,  and  also  by  the  water  in  the  lodge  rooms.  They  are 
then  carried  into  the  roadways  and  slung  high  up  on  the 
sides,  and  run  to  all  the  main  transformer  and  motor  houses 
From  these  ropes  the  electric  cable  is  slung  with  light 
wrought-iron  hangers  in  the  form  of  a rough  catenary  sus- 
pension. By  close  spacing,  all  ii  strain  \ is  taken  oil  Ltbc 
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cable,  and  it  lies  more  or  less  horizontally.  This  method 
also  saves  a considerable  amount  in  the  length,  as  ordinarily 
a free  sag  is  allowed  to  prevent  rupture  in  the  event  of  the 
roof  falling  in.  But  the  chief  object  of  this  suspension  is 
to  ensure  a good  earth  for  motors  and  apparatus  in-bye,  and 
at  the  face.  This  method  has  been  adopted  in  a small  way 
with  good  results. 

The  Home  Office  Regulations  at  present  do  not  permit 
the  use  of  metallic  hangers.  As,  however,  this  method 
ensures  an  effective  earth,  permission  would  very  likely  be 
readily  granted.  If  generally  adopted,  a light  but  sufficiently 
strong  plough  steel  “ messenger”  wire  should  be  used  with 
as  few  joints  as  possible  to  ensure  continuity. 

For  portable  motors  a special  wire  is  run  from  the  nearest 
switch  pillar  or  motor  house. 

Great  care  must  be  taken  in  coupling  the  earth  wire  to 
the  earth  plates.  The  wire  ropes  are  easily  spliced  by  men 
skilled  in  the  work  in  pits. 

Switchboards. — There  are  now  many  excellent  types  of 
switchboards  for  underground  work,  self-contained  and 
strongly  enclosed.  Interlocking  devices  prevent  any  access 
to  live  parts. 

The  framework  of  a panel  or  switch  should  never  be  built 
into  the  walls,  as  squeezing  and  rising  of  floors  is  always 
going  on  to  some  extent.  Each  panel,  or  group  of  panels; 
should  have  a certain  amount  of  freedom  to  follow  these 
movements ; otherwise  straining  will  ensue,  and  prevent  the 
blades  of  a switch  from  making  proper  contact. 

All  switches,  circuit-breakers  and  controllers  should  be 
immersed  in  oil,  even  with  direct  current. 

Direct-current  switchgear  is  receiving  more  attention  from 
designers,  and  its  immersion  in  oil  is  meeting  with  great 
success. 

A direct-current  arc  is  more  difficult  to  break  and  con- 
fine than  that  of  an  alternating  current.  The  alternating 
arc  breaks  at  zero  value,  and  its  intensity  diminishes  as  the 
frequency  increases  ; thus  an  arc  at  60  periods  is  easier  to 
confine  than  one  at  25  periods.  A direct-current  arc  is 
more  prolonged  and  vicious.  An  effective  magnetic  blow- 
out together  with  immersion  in  oil  will  add  greatly  to  the 
safe  use  of  direct-current  switchgear. 

A convenient  form  of  circuit-breaker  to  adopt  for  use  in 
mines  is  the  compact  tramway  type.  This  is  very  suitable 
for  coal-cutters,  and  fuses  for  this  work  are  rightly  being 
abandoned.  Controllers  for  coal-cutters  should  be  fitted 
with  a strong  ratchet  device  to  ensure  uniform  starting. 
Reliable  automatic  overload  cut-outs  are  plentiful,  and  should 
replace  all  fuses.  Fuses  for  induction  motors  are  anything 
but  reliable  as  a means  of  protection  against  ordinary  over- 
bade. They  have  to  be  large  enough  to  carry  four  or  five 
times  full-load  current  at  starting  ; they  are,  therefore,  use- 
less for  ordinary  troubles. 

I he  same  difficulty  applies  to  an  A. c.  overload  circuit- 
breaker.  This  difficulty  is  not  insuperable.  Some  mechanical 
device  can  be  arranged  to  throw  the  relay  catch  out  of  gear 
whilst  switching  in.  When  the  motor  has  attained  full  speed, 
the  relay  can  be  released  and  set  to  operate  at  a suitable 
overload. 

The  lines  of  all  switchgear  should  be  as  simple  as  possible, 
dust  and  dirt-proof,  and  contact  with  a live  part  impossible! 

\\  here  a switch  and  controller  immersed  in  oil  are  com- 
bined in  one  case,  and  there  is  much  starting  and  stopping, 
efficient  ventilation  is  important.  The  fumes  rising  from 
the  carbonised  oil  should  be  allowed  a free  exit,  due  care 
being  taken  that  no  flame  can  escape.  If  the  oil  is  at  its 
correct  level  there  will  be  no  escape  of  flame. 

An  ammeter  should  be  provided  with  every  motor-panel 
above  10  h.i\,  and  a voltmeter  or  lamp  to  indicate  whether 
pressure  is  on  as  soon  as  the  isolating  switch  is  closed. 

In  a fiery  mine,  remote  control  of  any  motor,  that  is, 
starting  up  a motor  which  is  out  of  sight  of  the  man  in 
charge,  should  never  be  allowed. 

Transformers.  — For  underground  work  oil-immersed 
transformers  are  in  general  use,  and  should  be  the  only  type 
employed.  Oil  sights  should  be  fitted  and  frequently 
inspected  ; unless  this  is  attended  to,  trouble  follows,  either 
through  creeping  and  sometimes  overflowing,  or  through 
overheating  if  the  level  is  too  low. 

Farthing  the  neutral  of  transformers  when  star  connected 
is  sometimes  done,  but  more  often  not.  It  is  perhaps  better 


not  to  earth  it,  as  there  is  often  trouble  with  instruments 
and  other  small  auxiliaries  if  earthed. 

Transformers  in  mines  should  not  be  connected  in  delta, 
as  with  this  connection  it  is  possible  for  motors  to  continue 
running  with  a defective  phase.  In  a mine  no  apparatus 
should  be  allowed  or  able  to  continue  to  run  under  such 
conditions. 

The  employment  of  good  static  earth  detectors,  in  con- 
junction with  a frequent  insulation  test  by  a good  Megger 
or  Ohmer,  will  generally  indicate  the  state  of  the  cable 
system  and  detect  any  gradual  deterioration. 

If  all  casings  are  well  earthed  there  will  not  be  much 
danger  of  shock  to  person. 

Lighting.— It  is  generally  better  to  employ  special  trans- 
formers for  lighting— stepping  down  to  50  or  25  volts. 

All  motor  houses  should  be  liberally  lighted,  the  wiring 
being  slung  on  insulators  and  in  sight. 

Motors. — With  alternating  current  the  squirrel-cage 
induction-motor  is  the  ideal  one.  It  is,  however,  handi- 
capped by  its  low  starting  torque,  and  heavy  current  con- 
sumption at  starting. 

Where  heavy  loads  must  be  started,  and  speed  variation  is 
necessary,  as  in  hauling,  the  slip-ring,  wound-rotor  type  is 
adopted. 

By  means  of  the  slip  rings  and  external  resistance,  any  slip 
or  speed  can  be  obtained.  This  type  has  also  the  advantage 
of  a high  starting  torque,  and  will  not  fall  out  of  step,  as 
the  maximum  effort  is  not  reached  till  the  motor  is  nearly 
at  rest.  As  a variable  speed  motor  it  is  not  efficient, 
and  should  be  run  up  to  speed  as  soon  as  possible. 

The  squirrel-cage  motor  is  more  adapted  to  centrifugal 
pumping  conditions  and  to  endless  rope  haulage  where  full- 
load effort  is  not  suddenly  thrown  on  it.  This  type  should 
be  adopted  wherever  possible,  on  account  of  its  simple  and 
robust  construction. 

Synchronous  motors  do  not  find  much  scope  in  mining 
work.  For  small  powers  they  are,  perhaps,  out  of  the 
question,  but  the  larger  sizes  can  be  well  adapted.  The 
chief  drawbacks  are  that  more  skill  is  required  to  start  them, 
and  surging  or  pumping  occurs  when  heavy  loads  disturb  the 
line. 

But  even  with  these  defects,  they  are  always  justified  in 
the  case  of  a fan  drive,  which  is  in  continuous  service  and 
forms  a perfectly  steady  load. 

The  great  saving,  by  the  increased  power  factor,  in  the 
generator  capacity  and  line  losses  will  easily  compensate 
for  their  apparent  delicacy.  This  saving  amounts  to  about 
15  per  cent.,  and  in  some  instances,  where  the  other  motors 
on  the  system  are  well  loaded,  to  20  per  cent,  in  the 
generator. 

Goal  Cutters. — Squirrel-cage  motors  are  proving  best 
in  this  branch.  With  liberal  power  on  the  generator,  motors 
up  to  15  h.p.  can  be  thrown  on  the  line  without  undue  dis- 
turbance. Above  this,  auto-starters  should  be  employed. 

Winding. — The  advantages  of  electricity  for  underground 
purposes  are  at  once  apparent  to  even  the  most  conservative 
of  mine  proprietors  and  managers. 

Cost,  more  often  than  not,  was  the  least  of  the  problems 
in  excavating  the  old  large  steam  pumping  rooms,  where  the 
large  unsupported  roof  area  was  a continual  source  of  appre- 
hension. The  new  compact  high-speed  60,000-gallon 
capacity  pump  room  of  16  ft.  x 12  ft.  x 10  ft.  means  a 
saving  not  only  in  first  cost,  but  also  in  worry. 

The  saving  and  advantage  are  not  so  apparent  when 
applied  to  winding.  Lately  the  exhaust  and  mixed-pressure 
turbines  have  covered  up  the  multitudinous  defects  of  the 
steam  winder,  thus  retarding  the  steady  advance  of  the  elec- 
trical method. 

It  cannot  be  disputed  that  where  a bulk  supply,  or  a 
large  power  plant  supplying  a group  of  collieries,  is  at 
command,  the  electrical  wind  proves  itself  a really  practic- 
able system,  and  in  conjunction  with  the  general  adoption 
ol  electrical  plant  at  the  pits  is  the  means  of  effecting  very 
great  economies. 

Electrical  machinery  is  to-day  as  reliable  and  durable  as 
other  classes  of  machinery.  It  is  more  flexible  and  more 
easily  controlled,  and  in  view  of  present-day  conditions 
affords  the  best  means  of  meeting  competition  safely  and 
profitably.  The  plant  must  be  of  the  best  quality,  and 
under  skilled  supervision. 


SIMPLICITY  IN  DESIGN. 


By  ALINGTON  JOHNSTON. 


It  is  not  my  intention  here  to  apply  the  above  heading  to 
any  individual  piece  of  plant  or  apparatus,  electrical  or 
mechanical,  although  simplicity  should  be  the  aim  and 
object  in  machinery  of  every  description,  if  it  is  to  have  any 

commercial  value.  , , , 

The  heading  of  this  article  is  more  in  view  of  the  general 
arrangement  and  lay-out  of  individual  pieces  of  machinery 
and  their  adjuncts,  in  order  to  form  the  simplest  and  most 
efficient  grouping  possible  from  an  operative  point  of  view; 

My  intention  is  to  show  how  necessary  it  is  to  adopt  the 
most  simple  methods  as  regards  both  the  steam  and  the  elec- 
trical side  of  a large  generating  station,  so  as  to  facilitate 
<1  nick  and  easy  operation  and  low  maintenance.  Only  too 
often  we  see  this  object  totally  disregarded,  and  the  plant  a 
source  of  annoyance  and  trouble  to  those  who  have  charge  of 

the  undertaking.  , , 

Simplicity  is  often  absent  due  to  governing  factors,  and 
difficulties  arise  which  cannot  be  surmounted,  try  as  you  will. 

One  of  the  greatest  factors  is  the  site  of  an  undertaking. 
For  various  reasons,  we  are  not  always  able  to  pick  and 
choose,  and  in  a crowded  district  a site  may  be  settled  upon 
which  has  distinct  disadvantages,  but  is  the  only  one  avail- 
able ; sooner  than  delay  the  scheme  the  ground  is  bought, 
or  leased,  and  erection  started.  As  the  site  is  not  all  it 
might  be,  it  is  likely  that  the  delivery  and  handling  of  coal 
will  be  complicated,  and  a good  water  supply  difficult  to  obtain 
without  elaborate  arrangements  with  regard  to  pipe-work  and 
pumps.  These  items  and  others  all  tend  to  complicate  the 
running  of  a station,  and  add  heavy  maintenance  charges. 

Putting  aside  the  above  case,  we  will  consider  a site  which 
has  advantages  instead  of  disadvantages — facilities  for  coaling, 
adequate  water  supply,  and  unlimited  space.  Here  is  an 
opportunity.  The  general  lay-out  of  the  buildings  and  plant 
should  be  such  that  access  is  easy  to  all  parts,  and  no  com- 
plications should  arise.  Bear  this  in  mind,  and  a sound 
and  creditable  engineering  feat  will  result. 

The  engineer’s  specification  undoubtedly  plays  the  most 
important  part,  and  is  the  oracle  to  which  both  parties  turn, 
contractor  and  engineer,  in  times  of  uncertainty. 

Specifications  should  be  made  as  short  as  possible,  and  to 
the  point,  stating  exactly  what  is  required  in  clear,  concise 
terms,  and  not  written  like  a technical  book. 

A specification  is  not  intended  to  teach  a contractor  his 
wprk,  but  to  show  him  the  essential  points  which  his 
machine  or  machines  must  fulfil,  and  without  which  they 
will  not  be  accepted.  Leave  him  to  supply  a good  sound 
piece  of  work,  which  he  will  do  for  the  sake  of  his  own 
credit  and  future  business. 

Be  careful  in  arranging  the  contract  for  the  plant,  aDd 
avoid  having  a number  of  different  firms  to  do  the  work.  A 
multitude  of  sub-contractors  is  conducive  to  chaos  of  the 
worst  kind.  With  numerous  sub-contractors  the  work  is 
very  often  prolonged  beyond  the  specified  date  of  completion, 
and  from  start  to  finish  is  a cause  of  annoyance  to  everyone 
concerned.  No  one  knows  where  his  work  begins  or 

leaves  off.  , , 

Suppose  we  assume  the  generating  station  to  be  modern 
and  up  to  date  in  every  respect,  and  to  consist  of  steam 
turbines  driving  generators  to  supply  current  at  high  pres- 
sure over  a large  area.  There  are  then  three  divisions  of 
work  to  be  considered  : the  boiler  house,  the  turbines  and 
generators,  and  the  switchgear. 

Let  these  three  divisions  represent  three  separate  contracts, 
and  the  firms  who  get  the  work  in  each  case  will  be  the  only 
people  known  from  start  to  finish. 

This  is  possible,  as  a firm  tendering  for  the  boilers  would 
be  in  a position  to  supply  most  of  the  boiler-house  plant. 
There  are  well-known  firms  who  do  this.  The  above  also 
holds  good  with  regard  to  the  engine  room.  The  third 
and  last  division — namely,  high  and  low-tension  switchgear, 
instruments  and  cable  work  pertaining  to  this  contract  could 
also  be  done  by  one  firm.  I do  not  claim  that  the  plan 
can  be  carried  out  in  its  entirety,  but  it  could  to  a very 
great  extent,  and  would  simplify  matters  immensely. 

Here  is  an  example  in  my  own  experience  of  the  equip- 


ment of  a boiler  house  alone.  The  sub-contractors  numbered 
eight.  The  result  was,  that  with  few  exceptions,  none  of  the 
work  came  into  line.  It  was  altered  and  rearranged  time 
after  time,  and  the  confusion  of  mind  and  matter  was  parallel 
to  the  building  of  the  Tower  of  Babel. 

Another  essential  item  is  accessibility.  It  is  often  totally 
disregarded,  and  the  plant,  especially  basement  plant  is  so 
terribly  congested  that  it  is  with  the  greatest  difficulty 
that  repairs  and  running  operations  are  carrried  out. 

We  must  not  lose  sight  of  the  fact  that  there  is  generally 
an  expensive  overhead  traveller  in  an  engine  room,  which  is 
not  put  there  for  the  sole  purpose  of  dealing  with  the  erection 
of  the  plant,  but  is  intended  to  handle,  as  far  as  possible,  all 
machinery,  big  and  small,  in  the  station  ; and  if  machinery 
is  congested  and  tucked  away  under  concrete  floors  and  in 
odd  corners,  or  in  among  a mass  of  pipework,  the  traveller  is 
not  of  much  use.  Heavy  lifting  tackle,  and  all  sorts  of 
unnecessary  “ fakes  ” are  employed  instead,  entailing  incon- 
venience and  delay.  , 

The  grouping  of  plant  is  a most  important  question,  and 
should  be  so  arranged,  as  far  as  circumstances  will  permit, 
as  to  allow  of  a direct  lift  for  the  engine-room  crane. 
Unnecessarily  heavy  floors  of  steel  joists  and  concrete  and 
badly  designed  foundations  are  generally  responsible  tor 

difficulty  of  access.  . . . . 

The  tendency  in  present-day  practice  is  to  keep  tms 
important  point  more  in  view,  and  instead  of  the  basement 
being  a dungeon,  with  no  head  room  and  “ boxed  in, 
there  are  large  open  spaces  left  protected  on  the  engine- 
room  floor  level  by  hand-rails.  The  covering,  where  a floor 
is  needed,  is  composed  of  neat  gratings,  which  can  be  easily 
removed  to  get  at  any  machinery  situated  beneath. 

Nearly  all  running  plant  in  connection  with  the  con- 
densers and  water  supply  can  be  installed  in  accessible  places 
if  forethought  and  common  sense  are  exercised.  The  items 
which  are  most  abused,  and  which  come  as  afterthoughts 
in  many  undertakings,  are  pipework  and  provision  for 
running  cables  and  small  wiring.  The  last  is  treated  as 
quite  an  insignificant  detail,  but  what  looks  more  unsightly 
than  badly-arranged  cable  runs  ? If  the  auxiliaries  are  all 
motor  driven,  as  they  would  be  in  a modern  station,  a large 
amount  of  wiring  is  required,  and  if  provision  for  direct 
runs  has  not  been  made  in  the  building  and  foundations,  a 
great  deal  of  trouble  and  ugly  work  is  the  result. 

It  is  my  opinion  that  in  the  design  and  lay-out  of  central 
stations,  more  than  in  any  other  branch  of  engineering,  we 
neglect  past  experience,  and  allow  mistakes  to  occur  which 
have  already  been  proved  bad  practice,  and  have  hampered 
schemes  of  a like  nature  in  the  past.  There  can  be  no 
turning  back,  for  this  would  bring  disaster  to  everyone  con- 
cerned. So  the  undertaking  drags  on  with  a veritable  mill- 
stone hanging  from  it,  in  the  shape  of  heavy  maintenance 
and  repairs  and  low  economy  in  the  plant. 


TURBO-ELECTRIC  PROPULSION. 


By  A.  P.  CHALKLEY,  B.Sc. 


Thk  following  reference  to  electro-mechanical  propulsion 
appeared  in  the  Financial  News  of  August  25th.  It  is 
these  hasty  and  inaccurate  statements  which  are  most  haim- 
ful  to  new  projects,  since  people  believe  them  to  be  based  on 
real  grounds,  and  it  will  be  as  well  to  point  out  some  of  the 
many  fallacies  which  occur — indeed,  it  would  be  hard  to  con- 
ceive more  false  conclusions  in  so  short  a passage  : 

Tubbo-Elkctbical  Pbopulsion. 

In  reference  to  the  suggested  turbo-electrical  propulsion  for 
steamships,  a correspondent  writes  pointing  out  some  of  the 
difficulties  which  would  have  to  be  overcome  before  such  a system 
could  be  rendered  practicable.  The  most  serious  objection,  he  says, 
is  the  liability  of  electrical  insulation  to  break  down  from  damp- 
ness, and  a ship’s  main  driving  power  may  become  utterly  useless 
from  a small  cause.  If  large  quantities  of  water  obtain  access  to 
the  engine  room,  serious  results  must  follow,  and  while  any  form  of 
mechanical  propelling  agency  may  be  repaired  at  sea  there  is 
little  hope  of  coping  with  an  electrical  breakdown.  Fui£her> 
design  of  the  main  motors  seems  a formidable  task.  The  mam 


594 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,663,  Ootobeb  8, 1909. 


result  is  efficiency  at  sea  speed,  for  which  purpose  constant  running 
has  to  be  provided  for  and  overheating  liberally  guarded  against  ; 
but  reversibility  by  controllers  of  large  size  is  necessary,  and  the 
motors  must  be  capable  of  large  initial  torque  and  of  being  run 
dead  Blow  and  at  varying  speeds  for  long  periods,  as  in  channels,  or 
during  fogs,  whilst  the  windings  and  resistances  must  not  get  too 
hot.  Altogether,  the  designers’  task  is  especially  oneroup,  and  the 
fluctuations  of  voltage  due  to  starling  the  main  motors  from  a 
generator  with  no  reserve  power,  and  the  varying  amperage,  due  to 
drop  of  voltage  at  starting,  would  be  most  severe  upon  the  equip- 
ment. In  marine  turbines  the  incoming  steam  neutralises  the 
“ thrust  ” on  the  propeller  shafting  ; but  motor-driven  shafts  would 
be  subject  to  the  large  friction  from  this  cause.  Finally,  sea-going 
electricians  of  a high  degree  of  expertness  would  be  necessary. 

Taking  the  first  and  “ most  serious  objection,”  the  writer 
presumably  means  that  not  only  the  cables,  but  also  the 
generators  and  motors  are  liable  to  breakdown,  owing  to  the 
insulation  being  destroyed  by  dampness.  All  the  elec- 
trical portions  of  the  plant  are  very  low  in  the  ship,  far 
removed  from  the  outside  atmosphere,  and  the  air  is  quite 
the  warmest  and  driest  of  any  part  of  the  vessel,  and  there 
is  not  the  slightest  reason  for  any  deterioration  in  the  insula- 
tion, which,  as  a matter  of  fact,  would  probably  improve. 
The  very  large  motors  employed  in  mines  for  winding  and 
other  machinery,  and  rolling-mill  motois  for  steel  works  and 
factories,  operate  under  conditions  far  more  severe  than 
would  the  dynamos  and  motors  placed  in  well  protected 
positions  in  the  depths  of  a ship.  That  there  is  not  the 
least  danger  may  be  inferred  from  the  fact  that  trouble  is 
never  experienced  with  the  large  dynamos  now  used  on  ships 
for  lighting  and  power,  and  it  is  a fact  for  which  the  present 
writer  can  vouch,  that  in  the  case  of  the  Mauretania  the 
insulation  resistance  of  the  dynamos  increased  considerably 
after  some  months’  service.  The  higher  voltage  which  would 
be  used  for  turbo-electric  propulsion  dees  not  alter  the 
question,  since  the  insulation  in  the  first  instance  would  be 
relatively  stronger,  and  since  220  volts  is  now  the  common 
working  pressure  on  battleships,  the  increase  to  500  or  even 
1,000  volts  with  electric  propulsion  is  not  a very  big  change. 
Indeed,  we  may  regard  as  an  indication  that  the  danger  to 
insulation  at  sea  is  being  recognised  as  a fallacy,  the  fact 
that  the  Admiralty  has  been  gradually  raising  the  voltage  of 
electrical  supply  on  warships,  and  there  are  several  firms  who 
would  be  perfectly  willing  to  guarantee  to  maintain  a 8,000- 
volt  turbo-electric  system  for  an  indefinite  period  without  a 
single  breakdown  in  insulation. 

The  next  interesting  point  raised  is  the  trouble  which 
would  ensue  if  water  entered  the  engine  room.  The  writer 
here  shows  a lamentable  lack  of  knowledge  regarding  sea- 
going conditions.  If  he  implies  that  the  whole  engine  room 
and  stokeholds  become  full  of  water,  nobody  will  deny  the 
statement  that  “ serious  results  must  follow,”  but  it  is 
difficult  to  see  how  there  would  be  any  difference  in  the  two 
cases.  In  the  event  of  this  very  improbable  contingency, 
everything  would  be  at  a standstill,  and  neither  electrical 
nor  mechanical  machinery  would  be  capable  of  driving  the 
ship  if  the  plant  were  totally  submerged.  If,  however,  the 
engine  room  became  partially  filled  with  water,  the  electri- 
cally-propelled ship  would  be  better  off  than  the  direct 
driven,  since  the  castings  are  smaller  and  lighter,  and  the 
turbines  and  generators  would  be  placed  considerably  higher 
in  the  former  case.  But  the  point  has  evidently  been 
forgotten  that  all  modern  ships  are  divided  into  watertight 
compartments,  and  the  effect  of  one  compartment  being 
filled  is  not  very  disastrous,  since  it  can  be  at  once  isolated 
by  closing  the  doors  and  the  water  pumped  out.  The  great 
advantage  of  electric  propulsion,  if  this  should  happen,  is 
easily  demonstrated.  Consider  a ship  with  two  engine 
rooms,  one  of  which  becomes  full  of  water.  With  the 
electrical  system  the  remaining  generator  would  continue  to 
run  and  supply  loth  the  motors  driving  the  propeller  shafts, 
so  that  the  boat  need  not  stop,  but  if  the  ship  was  direct 
driven,  it  would  certainly  be  inadvisable  to  run  with  only 
one  propeller,  us  would  be  necessary. 

It  is  next  stated  that  there  iB  little  hope  of  coping  with 
an  electrical  breakdown— a remark  which  is  somewhat 
difficult  to  follow.  Unless  the  plant  had  been  totally  sub- 
meigtd,  the  repairs  necessitated  by  the  influx  of  water 
would  be  quite  insignificant,  and  with  regard  to  general 
reliability,  electric  propuleon  has  much  in  its  favour.  All 
the  ordinary  accidents  to  which  electrical  machinery  is 
liable  are  much  more  easily  overcome  than  those  of  steam 


engines  and  turbines.  If  a turbine  strips  at  sea,  if  a piston 
engine  cylinder  cover  is  forced  out,  if  a connecting  rod 
breaks,  its  repair  is  seldom  attempted  ; but  if  an  armature 
coil  burns  out,  or  even  if  a short  occurs,  the  fault  is  soon 
located,  and  a few  comparatively  unskilled  men  can  put 
matters  right  in  a very  short  time.  Besides,  it  must  be 
remembered  that  serious  accidents  rarely  happen  to  electrical 
machinery,  as  it  can  be  so  much  more  efficiently  protected 
than  steam  plant  with  fuses,  circuit-breakers,  and  other 
safety  devices.  It  may  be  said  that  there  is  still  the  danger 
of  breakdown  of  the  steam  tuibine  with  turbo-electric 
drive,  but  this,  curiously  enough,  is  not  so  great  as  with  the 
direct  drive.  Blade  stripping  at  high  speed  is  much  less 
likely,  owing  to  the  very  much  smaller  cylinder  castings 
(due  to  the  higher  speed  and  the  smaller  power  required), 
which  consequently  minimises  the  risk  of  distortion.  More- 
over, there  are  no  astern  tui  bines,  where  the  greatest  pos- 
sibility of  stripping  often  occurs,  as  exemplified  by  the 
Mauretania. 


With  regard  to  the  design  of  the  main  motors,  the  writer 
is  wrong  on  practically  every  point  he  raises.  Certainly  it 
is  interesting  to  be  told  that  overheating  is  to  be  guarded 
against.  Is  this  a new  or  insuperable  difficulty  in  the 
design  of  motors  and  generators  ? Probably  he  is  under 
the  impression  that  direct  current  will  be  used  for  electric 
propulsion,  but  this,  of  course,  is  not  likely.  The  con- 
trollers for  reversing  will  be  very  small  instead  of  very 
large,  since  it  is  only  necessary  to  have  a simple  switch  to 
reverse  the  phases  either  in  the  motor  or  generator,  as 
explained  in  a previous  article.  (See  Electbi<!;al  Review, 
July  23rd  and  30th,  1909.)  The  motors  need  not  have  a 
very  large  starting  torque — a ship  is  not  like  a tube  train 
requiring  to  reach  full  speed  in  30  seconds— but  by  means 
of  the  simple  switchgear  they  can  be  stopped  and  reversed 
in  a few  seconds.  They  must  admittedly  be  capable  of 
running  dead  slow  and  at  variable  speeds  for  long  periods, 
and  this  is  just  where  electric  propulsion  has  an  enormous 
advantage  over  the  direct  drive.  As  was  shown  in  a Dre- 
vious  article,  in  the  electrical  system  the  motors  run  at 
quarter,  half,  three-quarter  or  full  speed  at  practically  the 
same  efficiency,  whereas  in  the  case  of  the  Lusitania , the 
steam  consumption  at  15  knots  was  40  per  cent,  greater 
than  at  25  knots. 

The  extent  to  which  the  writer  understands  the  problem 
is  suggested  by  his  statement  that  the  windings  and  resist- 
ances must  not  get  too  hot.  It  is,  perhaps,  sufficient  to 
say  that  there  are  no  main  resistances,  and  hence  the  likeli- 
hood of  their  becoming  too  hot  is  rather  small ; all  the 
regulation  is,  of  course,  carried  out  by  a transformer 
arrangement. 


We  further  read  that  the  generators  have  no  reserve 
power,  which  may  be  needed  when  the  motors  start — a wild 
remark  which  betrays  complete  ignorance  of  one  of  the  most 
characteristic  properties  of  turbines.  Even  if  the  motors 
required  more  than  full  power  when  they  started  up — which 
they  do  not — turbo-alternators,  as  is  well  known,  can  easily 
take  30  to  50  per  cent,  overload  without  appreciable  drop  of 
voltage.  The  machines  at  Lot’s  Road,  designed  for 
6,000  kw.,  often  run  at  9,000  kav.  for  some  time,  while 
those  at  Carville  (nominally  4,000  kav.)  develop  7,000  kw. 
for  an  hour,  and  exactly  the  same  type  would  be  adopted  at 
sea.  The  idea,  therefore,  of  a highly  improbable  overload 
being  severe  on  the  machinery  is  somewhat  amusing. 

The  question  of  the  thrust  on  the  propeller  shaft  is  un- 
worthy of  discussion,  since  motor-driven  shafts  are  in  exactly 
the  same  position  as  those  driven  by  reciprocating  engines. 
Apparently  the  writer  has  never  heard  of  the  propeller  thrust 
block. 


The  last  sentence  is  pathetic,  and  perhaps  explains  this 
strenuous  opposition.  “ Sea-going  electricians  of  a high 
degree  of  expertness  would  be  necessary.”  Why  not  ? Are 
there  not  enough  of  them  ? 


Tungsten  Lamp  Patents. — According  to  the  Electrical 

IVorld,  the  General  Electric  Co.,  U.S.A.,  which  already  owns  the 
Just  & Kuzel  patents,  has  now  purchased  all  the  American  patent 
rights  covering  the  tungsten  lamps  of  the  Bergmann  Electric  Works, 
Berlin,  for  the  next  ten  years. 
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MUNICIPAL  TRAMWAYS  ASSOCIATION. 


The  Central  Repair  Depot  of  the  L.C.C.  Tramways. 

Abstract  of  paper  by  W.  E.  Ireland,  Rolling  Stock  Superintendent. 

This  depot  is  situated  on  a site  close  to  the  River  Tham*  s at  East 
Greenwich,  some  6 9 acres  in  extent,  and  adjoining  the  Angerstein 
Wharf  branch  of  the  8.E.  and  C.  Railway,  from  which  it  ispro- 

posed  to  construct  a siding  leading  into  the  depot. 

Fiv,  1 shows  the  general  plan  arrangement  of  the  buildings 
which  will  comprise  the  completed  depdt,  whilst  fig.  2 shows  a 
cross-section.  The  portion  within  the  hatched  lines  covering  3'2o 
acres,  is  practically  finished  and  has  been  in  use  some  months,  this 
consists  of  smiths’,  machine,  wheel,  truck  overhauling,  inspection, 


gallery  to  the  motor  overhauling  shop,  and  the  trucks  sent  into  the 
truck  shop  on  the  western  side  of  the  traverser  P1*.  The  body  is 
then  placed  upon  a temporary  truck  and  taken  into  the  body  shop 
for  the  attention  of  body  makers  and  wiremen.  The  work  required 
on  the  trucks,  motors  and  bodies  usually  takes  about  four  day  s to 
complete,  at  the  end  of  which  time  the  whole  car  is  reassembled 

ready  for  the  paint  shop.  , 

The  paint  shop  is  cleared  of  its  finished  cars  every  Sunday  and 
the  overhauled  and  reassembled  cars  placed  in  readiness  for  the 
painters  to  start  their  part  of  the  work  the  first  thing  on  the 
following  morning.  The  painting  and  varnishing  occupies  a week, 
it  being  a rule  that  each  week’s  output  of  renovated  cars  is  ready 
for  inspection  by  noon  on  the  second  Saturday  following  the  day 
upon  which  they  were  received  at  the  dei  St. 

The  foregoing  gives  a general  idea  of  the  routine  as  formulated, 
but  owing  to  the  fact  that  the  depot  is  not  yet  in  a finished  state, 


body  and  paint  shops,  and  tool,  finished  part  and  general  stores  on 
the  ground  floor,  with  electrical  repair,  plough,  tool,  light  machine 
and  pattern  Bhops  on  the  galleries.  ....  • • 

The  buildings  were  designed  and  erected  under  the  supervision 
of  Mr  W E Riley,  the  Council’s  superintending  architect,  and 
have  a capacity  for  dealing  with  the  overhaul  of  600  cars  per 
annum  ; they  are  arranged  on  a dafiaite  scheme  for  dealing  ex- 
peditiously with  the  rats  during  the  two  weeks  each  has  to  be  in 
the  shops  for  its  annual  overhaul  and  renovation. 

The  Metropolitan  Police  Regulations  require  the  body  work  and 
painting  of  each  car  to  be  thoroughly  renovated  once  in  every  12 
month-;  Advantage  is  therefore  taken  of  this  regulation  to  sys- 
tematically overhaul  and  put  into  first-class  condition  the  whole 
of  the  mechanical  and  electrical  equipments  of  the  cars.  The  lay- 
out of  the  defdt  is  arranged  so  that  regular  and  synchronous 
progression  of  the  work  in  the  several  shops  is  ensured. 

The  works  superintendent  issues  forms,  which  are  forwarded  to 
the  rolling  stock  superintendent,  requesting  the  cars  becoming  due 
for  renovation  in  any  one  week  to  be  transferred  from  the  several 


it  will  be  evident  that  some  minor  departures  from  the  strict 
observance  of  this  routine  are  inevitable.  - , 

The  smiths’  shop  contains  14  down-draught  hearths,  two  5-cwt. 
motor-driven  pneumatic  power  hammers,  one  Ryder  forging 
machine,  one  drop  hammer  with  \ ton  tup,  one  forging  and 
annealing  furnace,  one  double-head  emery  grit  der,  one  punching 
and  shearing  machine,  a 60  in.  exhauster  and  l7£  in.  blist  fan- 

Stoneware  ducts  30  in.  dia.  are  laid  in  the  ground  and  provided 
with  suitt  ble  branches  brought  to  the  floor  level  for  connecting  with 
the  draught  pipe  cf  the  hearths.  These  ducts  terminate  in  a square 
brick  chamber  at  the  southern  end  of  the  shop  into  which  a 60- m. 
exhauster  is  tuilt.  This  arrangement  not  only  provides  for  the 
efficient  extraction  of  the  Bmoke,  dust  and  fumes,  but  also  ensures 

very  satisfactory  ventilation  throughout  the  shop. 

The  blast  pipe  is  also  composed  of  stoneware  ducts  laid  alongside 
the  exhaust  mains  under  the  floor,  with  branches  brought  to  the 
floor  level.  That  this  method  of  dealing  with  a Bmiths  shop  has 
proved  satisfactory  will  be  readily  appreciated  from  an  inspection 
of  the  shop,  for  although  work  has  been  in  j rogress  at  practically  all 


Fig.  2. — Cross-section  Through  the  L.C.C.  Repair  Dep3t. 


car-sheds  from  which  they  operate  in  service,  to  the  repair 
de^ot  on  the  Sunday  night;  each  car  after  entering,  sheds 
its  plough  by  means  of  a special  run-out  arrangement.  A 
small  steam  locomotive  then  draws  the  car  into  the  dej  At 
through  the  porch-like  entrance  and  on  to  a specially  constructed 
shallow  traverser,  by  means  of  which  it  is  taken  into  the 
inspection  shop.  Here  on  the  following  morning  an  inspector 
carefully  examines  the  car,  noting  the.  repairs  required,  and  com- 
piles a detailed  list  of  the  necessary  work  for  the  information  of 
the  superintendent.  While  the  car  is  in  the  inspection  shop  the 
brake  rigging  and  other  parts  of  the  trucks  and  equipments  are 
disconnected,  and  bearing  caps  and  bottom  halves  of  the  gear  cases 
taken  down  ready  for  dismantling.  The  car  is  again  drawn  on  to 
the  traverser,  a pneumatic  jack  placed  under  each  side  of  both 
headstocks  and  the  body  lifted  clear  of  the  trucks.  The  traveler 
is  then  moved  along  the  pit,  carrying  the  trucks  from  beneath  the 
body  to  a point  immediately  under  one  of  the  lighting  wells  pro- 
vided in  the  floor  of  the  gallery  above.  Here  the  motors  are  lifted 
by  an  electric  travelling  crane  running  on  a gantry  above  the 


the  flies  continuously  since  June,  19C8,  the  walls  are  almost  as  free 
from  dust  and  dirt  as  when  the  shop  was  first  opened. 

The  hearths  and  anvils  are  set  at  an  angle  in  relation  to  the 
longitudinal  centre  line  of  the  shop,  thus  enabling  the  maximum 
length  of  bar  to  be  handled  at  each  without  incommoding  the  work 
in  j rogress  at  the  next  fire. 

The  wheel  shop  is  equipped  with  three  high-speed  tire  turning 
lathes,  three  tire  boring  mills,  one  150-ton  power  wheel  press, 
one  wheel  boring  machine,  one  4-hole  gas  tire  heating  hearth  with 
jib  crane  and  pneumatic  hoist,  and  half-a-dczen  jig  saws  for  cutting 
iff  tires.  The  tire-turning  lathes  are  motor-driven  and  capable  of 
taking  the  heaviest  cut  on  high  carbon- steel  tires  that  modern  high- 
speed steel  will  withstand. 

The  cutting  power  of  these  machines  was  calculated  upon  turning 
at  the  rate  of  50  ft.  per  minute  ; up  to  the  present  time  it  has  not 
been  fonnd  possible  to  get  above  30  ft.  per  minute  cutting  speed  on 
tires  of  from  60  to  68  carbon,  skin  hardened  by  months  of  constant 
rolling  on  the  track. 

One  of  the  most  important  points  to  consider  when  specifying  for 
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or  designing  a machine  for  turning  high  tensile  tires  is  the  rigidity 
of  the  machine.  Both  tramway  engineers  and  machine-tool  makers 
appear  to  have  treated  this  point  too  lightly  in  the  earlier  types  of 
lathes,  with  the  result  that  the  work  took  far  too  long  to  do,  and 
owing  to  the  vibration  set  up  in  the  machine,  only  light  cuts  could 
be  taken  even  with  high-speed  steel  tools.  Tests  have  been  made 
in  the  Council’s  shops  on  both  types  of  machines,  and  it  has  been 
noted  that  the  tools  failed  much  sooner  with  a light  cut  on  a machine 
which  “ chattered  ” than  with  a heavy  cut  on  a rigid  machine,  and 
whereas,  in  the  earlier  type  of  lathe,  from  eight  to  ten  hours  were 
required  to  re-turn  a pair  of  tires,  or  an  average  of  six  pairs  per 
week  of  54  hours,  with  the  machines  now  in  use  the  average  output 
of  each  machine  is  six  pairs  per  day  or  34  pairs  per  week  of  54 
hours, 

The  life  of  steel  tires  made  to  the  Council’s  specifications  averages 

56.000  miles  for  pony  wheels  and  50,000  for  driving  wheels.  This 
gives  an  average  rate  of  wear  per  J in.  radial  reduction  of  thickness 
of  5,090  miles  and  4,545  miles  respectively. 

The  tire-boring  mills  were  specially  built  to  the  Council’s  speci- 
fication ; pneumatic  hoists  are  carried  on  jib  cranes  above  the  mills 
for  lifting  the  tires  on  to  and  off  the  machines.  At  the  present 
time  some  430  new  tires  and  575  pairs  of  wheels  complete  are 
handled  in  this  shop  per  month,  or  an  average  of  5,160  and  6,900 
respectively  per  year. 

The  machine  shop  is  equipped  with  a 3-ton  three-motor  electric 
crane  running  the  full  length  of  the  shop  ; a number  of  lathes,  by 
well-known  makers,  also  milling,  drilling,  screwing  and  tapping 
machines. 

The  space  at  the  northern  end  is  occupied  temporarily  by  an  oil 
and  waste-saving  plant  consisting  of  two  turbo-centrifugal  machines, 
one  rotary  washer  and  two  oil  filters  by  the  Oil  and  Waste  Saving 
Co.  This  useful  plant  is  capable  of  dealing  with  all  the 
wool  waste  from  axle  boxes  and  bearings,  in  addition  to  the 
ordinary  cotton  waste  and  wipers  used  at  the  car-sheds  and 
works. 

The  plant  is  designed  to  handle  about  20,000  lb.  of  wool  waste 
and  reclaim  some  12,000  gallons  of  oil  per  year,  and  it  is  estimated 
that  the  saving  due  to  this  alone  will  be  in  the  neighbourhood  of 
£600  to  £700  per  annum,  exclusive  of  the  cost  of  labour  involved 
in  handling  the  material,  which,  together  with  the  cost  of  soap 
powders,  steam,  power,  &c.,  will  probably  not  exceed  £150  per 
annum. 

The  centre  of  the  shop  between  the  machines  is  occupied  by 
fitters’  benches,  equipped  with  the  usual  parallel  quick  action  vices 
and  also  a marking  ofl  table.  The  line  shafting  is  driven  by  five 
36-h.p.  polyphase  motors,  each  attached  to  the  upright  stanchions. 
The  Bhafting  is  divided  into  five  sections,  coupled  by  means  of  claw 
couplings,  so  that  any  section  may,  if  necessary,  be  run  indepen- 
dently of  the  others.  Several  of  the  machine  tools  in  this  shop 
have  been  built  to  the  Council’s  specifications,  and  are  adapted  for 
work  of  a special  character. 

The  power  hack  saws,  special  vertical  milling  machine  and  four- 
spindle  drilling  and  tapping  machine  form  the  main  part  of  a 
Bpecial  plant  for  machining  magnetic  brake  shoes,  of  which  a very 
large  number  are  used.  The  material  for  making  these  shoes  is 
obtained  in  the  bar  direct  from  the  rolling  mills,  and  is  cut  into 
lengths  by  the  power  hack  saws;  after  cutting  to  correct  length 
the  bars  are  placed  in  a jig  on  the  milling  machine  table,  which 
will  accommodate  48  shoes.  The  cutter  is  of  special  form  to  the 
author’s  design,  and  carries  14  high-speed  steel  tools  for  roughing 
and  two  tools  for  finishing.  The  diameter  of  the  cutter  determines 
the  width  of  the  register  cut  in  the  shoe,  and  the  depth  of  the  cut 
averages  -fg  in.  The  rate  of  feed  of  the  table  varies  from  2 in.  to 
4 in.  per  minute  according  to  the  size  of  the  cutter  used,  and  the 
cutting  speed  of  the  tools  is  70  ft.  per  minute.  This  machine  when 
working  on  shoes  for  the  largest  magnet  will  machine  a gap 
18 V*  in-  in  length  by  & in.  deep  at  the  rate  of  60  shoes  per  hour. 
The  power  required  for  cutting  at  this  rate  is  about  25  h.p. 

In  each  shoe  two  |-in.  holes  require  to  be  drilled  and  tapped, 
and  the  four-spindle  machine  was  designed  to  deal  with  this  work  ; 
the  shoe,  carried  in  a jig  which  slides  along  the  table,  is  first  set 
under  the  drill  spindles  and  the  two  holes  drilled  simultaneously  ; 
it  is  then  moved  to  the  tapping  spindles  and  the  two  holes  tapped 
simultaneously. 

The  tool,  finished  part,  shop,  and  general  stores  are  located 
immediately  beneath  the  small  gallery  and  between  the  machine 
and  truck  overhauling  shops.  All  tools  are  served  out  to  the  workmen 
over  a counter,  and  to  keep  track  of  each  the  recipient  is  required 
to  sign  a ticket,  which  is  placed  in  the  bin  from  which  the  tool  is 
taken.  The  shop  store  is  used  for  parts  in  course  of  progress 
through  the  shops. 

The  general  store,  which  contains  a 20-ton  weighbridge  and  some 

7.000  steel  binB,  is  used  for  the  storage  and  distribution  of  such 
parts  as  are  usually  obtained  from  outside  manufacturers,  and 
stands  in  relation  to  the  shops  generally  as  does  an  outside  supplier 
to  a manufacturing  works,  this  part  of  the  organisation  being 
under  the  supervision  of  the  superintendent  of  the  tramways 
stores. 

The  truck  shop  is  equipped  with  two  5-ton  three-motor  electric 
cranes,  and  the  usual  fitters'  benches,  vices,  pneumatic  drills, 
hammers,  chippers,  &c.  There  are  14  working  tracks,  each  capable 
of  accommodating  four  bogie  trucks  or  three  single  four-wheeled 
trucks.  A narrow  gauge  industrial  railway  track  runB  along  the 
full  length  of  the  shop  on  the  side  adjacent  to  the  stores,  with 
branch  lines  between  alternate  pairs  of  truck  tracks.  Two  small 
battery -power  motor-driven  service  wagons  are  in  course  of  con- 
struction for  the  purpose  of  transferring  material  from  or  to  the 
stores  and  other  parts  of  the  dopftt  and  the  men  employed  on  truck 
overhauling.  Pneumatic  lifting  jacks  made  to  the  author's  design 
are  installed  in  this  shop  for  lifting  the  bodies  off  their  trucks. 


In  this  shop  the  trucks  are  first  taken  in  hand  for  cleaning,  after 
which  all  bolts,  pins,  links,  brake  rods,  &a.,  are  taken  off,  examined 
and  those  which  have  worn  are  either  scrapped  or  repaired,  and  re- 
placed by  new  or  replaced  after  repairing.  The  end  and  centre  silU 
are  taken  off  and  the  trucks  squared  up  by  trammelling  diagonally 
across  from  centre  to  centre  of  the  horn  blocks.  It  has  frequently 
been  found  necessary  with  the  early  types  of  trucks  to  either 
lengthen  or  shorten  one  of  the  side  frames  to  bring  the  truck 
square. 

All  brake  gear  parts  are  thoroughly  annealed,  screwed  parts  are 
cut  off  and  new  ends  welded  on  and  screwed,  the  holes  in  the  jaws 
of  adjusting  rods,  links,  &c.,  are  closed  in  the  smiths’ shop  and 
opened  out  to  correct  size  by  redrilling  for  the  pins.  The  brake 
shoe  holders,  brake  beams  and  shoes  are  removed  and  wom  parts 
made  good.  The  chains  are  removed  and  each  link  carefully 
examined,  all  faulty  ones  removed  and  replaced  by  new,  and  the 
whole  chain  carefully  annealed  before  being  put  back  on  the  truck. 
Axle  boxes  are  thoroughly  cleaned,  the  wool  waste  and  oil 
removed  and  treated  in  the  plant  referred  to  elsewhere.  Axle 
box  bearings  are  removed  and  replaced  with  new  ones  where  neces- 
sary, whilst  those  bearings  which  have  a longer  life  are  replaced 
after  the  sides  have  been  eased  in  the  machine  shop.  All  springs 
are  removed,  corrected  for  size  and  retempered  when  necessary. 
Wheels  and  axles  are  removed,  and  the  tires  either  returned  or 
renewed  as  is  found  to  be  necessary ; gear  wheels  are  examined  and 
renewed  as  required. 

The  Council’s  method  of  dealing  with  the  gear  wheel  and  pinion 
problem  gives  excellent  results  in  practice. 

Case-hardened  steel  pinions  have  been  in  use  since  1906,  and  are 
now  standardised.  They  were  first  tried  on  the  single- deck  steel 
cars  when  the  Kingsway  subway  was  opened  for  service  in  1906. 
The  pinions  then  fitted  are  still  in  service,  and  the  average  mileage 
of  the  32  pinions  on  these  cars  is  to  date  slightly  over  110,000  miles 
each,  whereas  the  average  life  of  unhardened  pinions  working  under 
exactly  similar  conditions  is  from  19,000  to  20,000  miles  each. 

The  life  of  ordinary  cast-steel  gear  wheels  meshing  with  the  case- 
hardened  pinions  is  also  improved.  This  is  probably  accounted  for 
by  the  fact  that  the  hardened  teeth  retain  their  correct  shape  for  a 
much  longer  period  than  unhardened  teeth,  with  the  result  that 
they  transmit  a uniform  rolling  motion  instead  of  the  combined 
rolling  and  sliding  motion  transmitted  by  partly  worn  teeth,  which 
naturally  causes  greater  wear  of  both  pinion  and  gear  teeth  in  a 
given  time. 

The  steel  has  the  following  analysis Carbon, '15  per  cent.; 
silicon,  '02  per  cent. ; sulphur,  '05  per  cent. ; phosphorus,  -05  per 
cent.  The  pinions  are  specified  to  be  case-hardened  to  a depth  of 
not  less  than  j’g  in.  from  the  surface  of  the  teeth,  the  centre  being 
left  soft. 

A lubrication  mixture  which  gives  excellent  results  is  composed 
of  black  axle  oil  and  sawdust  mixed  in  the  proportion  of  42  gallons 
of  oil  to  216  lb.  of  sawdust,  the  cost  of  which  works  out  at  approxi- 
mately 4s.  8Jd.  per  cwt.  The  mixture  is  liberally  applied  and 
found  to  quieten  noisy  gears  to  a remarkable  extent,  in  addition  to 
providing  an  efficient  lubricant  for  the  teeth. 

The  traverser  pit  occupies  a central  position  in,  and  extends  the 
full  length  of,  the  building  ; the  track  rails  are  laid  to  13  ft.  6 in. 
gauge  with  standard  L.C.C.  (conduit  work  in  the  centre. 

When  the  second  or  exterior  traverser  pit  is  constructed,  it  is 
proposed  to  lay  a pair  of  rails  on  each  Bide  of  the  centre  conduit  at 
4ft.  8J  in.  gauge  and  make  use  of  this  as  a track  for  testing  the  cars, 
each  of  which  will  be  run  and  the  brakes  and  equipment  tested 
before  being  sent  to  the  car-sheds  for  service. 

The  inspection  shop,  situated  at  the  south-eastern  end  of  the 
building,  has  15  tracks  with  pits,  and  the  gangways  between  the 
pits  are  1 ft.  If  in  below  the  rail  level.  This  shop  is  equipped 
with  hydraulic  pit  jacks,  and  a system  of  compressed  air  pipes  with 
cocks  at  frequent  intervals  for  connecting  to  pneumatic  drills  and 
other  portable  tools. 

The  painting  shop  has  eight  tracks  each  capable  of  accommodating 
three  cars.  Between  each  pair  of  tracks  H section  columns  are 
fixed,  provided  with  movable  wrought-iron  brackets  for  supporting 
planks  on  which  the  painters  stand.  These  brackets  have  vertical 
adjustments  at  24  in.  intervals. 

The  shop  is  heated  and  maintained  at  a temperature  of  60°  F. 
when  the  outside  temperature  is  at  30°  F.,  by  means  of  nine  small 
steam  heated  units  of  the  Stanlock  system.  Each  unit  is  capable  of 
condensing  100  lb.  of  steam  per  hour,  and  circulating  from  2,000  to 
2,200  cb.  ft.  of  warm  air  per  minute,  the  circulation  being  effected 
by  a small  motor  or  belt-driven  fan  attached  to  each  unit. 
Eighteen  similar  units  are  disposed  in  the  several  shops  where 
heating  is  required. 

A small  gallery  is  located  immediately  above  the  Btores  and 
between  the  machine  and  truck  shops,  a temporary  pattern-makers’ 
shop,  tool  shoo,  and  a number  of  light  maohineB  are  located  on  this 
floor.  One  20-h.p.  polyphase  motor  with  auto-Btarter  operates  all 
the  tools  on  this  gallery. 

The  large  gallery,  located  above  the  traverser  pit,  is  served  by  a 
3-ton  three-motor  electric  travelling  crane. 

The  southern  end  of  the  gallery  is  occupied  by  the  test  room  ; 
here  all  re  wound  and  repaired  armatures  are  placed  in  testing 
frames  and  run  on  load  in  both  directions,  the  artificial  load  being 
absorbed  by  a Froude  water  dynamometer.  Brake  magnet  and 
field  coils  are  tested  for  continuity,  internal  short  circuits  and 
ohmic  and  insulation  resistance,  before  being  replaced  on  the  cars 
after  overhaul,  and  all  repaired  and  new  ploughs  pass  under  the 
inspection  of  the  test  room  attendant  before  being  despatched  to 
the  car-sheds  for  use  on  the  cars. 

The  method  of  testing  field  and  brake  magnet  coils  for  internal 
short  circuits  presents  some  points  of  interest,  and  in  view  of  its 
simplicity  is  perhaps  worthy  of  description.  A frame  of  Swedish 


transformer  iron  which  is  shown  by  fig.  3 has  a hinged  yoke  across 
ttmtop  which  is  counter-balanced  as  shown  and  made  to  lift  clear 

°fTbe  back  limb  carries  a permanent  coil  which  is  excited  from  one 
. -j  fijo  A c,  supply  and  forms  the  primary  coil  of  the  trans 
former  The  coil  to  be  tested  is  placed  on  the  front  limb  and  the 
hineed  yoke  dropped  into  position.  Just  above  the  transformer  is 
a panel  containing  the  ammeter  which  indicates  the  current  flowing 
inPthe  circuit.  If  the  coil  to  be  tested  haB  no  short  circuit  the 


current  flowing  in  the  primary  circuit  will  be  bo  small  as  to  be 

scarcely  readable  on  the  ammeter;  if,  however,  there  is  a sho  t 

eircuit  in  the  coil,  even  if  but  one  turn,  an  appreciable  current  will 
flow  and  be  indicated  by  the  ammeter. 

With  the  exception  of  the  space  at  the  northern  end  of  this 
gallery  floor,  occupied  by  the  office  block  and  the  advertisement 
plate  stove,  the  remainder  of  the  gallery  is  used  as  an  electrical 
repair  shop.  Here  the  following  plant  is  installed : two  commutator 


another.  A full  set  of  jigs  snd  press  tools  have  been  made  in  the 
tool  shop  for  the  rapid  and  economical  production  of  the  detail 

P The  steel  frames  for  the  rubber  base  ploughs  are  made  and  bolted 
together  on  a jig  and  sent  to  the  rubber  works  for  the  Jases  to  be 
moulded  on,  and  to  ensure  accuracy  of  position  of  the  base  f — 
frame,  the  rubber  makers’  moulds  are  fitted  with  locating  blocka 
which  match  those  on  the  frame  erecting  jig.  The  steel  frames 
for  the  wooden  base  ploughs  are  precisely  similar  to  those  for  the 
rubber  ploughs.  The  wood  base  is,  however,  made  up  and  bolted 

°BPSt?4  shows  the  general  arrangement,  of  the  latest,  type  of  rubber 
base  plough  in  use.  The  collector  shoes  are  of  cast, -iron,  and 
fastened  to  a spring  by  a wedge.  These  shoes  have  an  average 
life  of  8,000  miles  and  cost  about  3|d.  per  pair.  The  f c 
plates  are  of  steel,  have  an  averse  lif*  of  3,000  miles  and  cost 
about  9s.  per  100,  which  includes  the  cost  of  labour  in  produc  g 

them.  This  works  out  at  Is.  lOd.  per  100.  , 

The  total  maintenance  cost  of  ploughs,  including  all  renewals 
during  the  last  financial  year,  was'05d.  per  car-mile.  A new  rubbe 

base  plough  costs  about  107s.  . . 

The  depot  is  lighted  throughout,  both  inside  and  outs  de  wiM, 
the  exception  of  the  paint  and  inspection  shops,  and  .the  offices 
by  60  Sunrae  flame  arc  lamps  by  Davy,  arranged  in  series  of  10  on 

thThe0powcrDBupSp1yPiay  by  three-phase  h.t.  6,600-volt  current  sup- 
plied direct  from  the  venerating  station  at  Greenwich  to  the 
transformer  room  which  is  situated  outside  the  depot. 

The  H t current  is  controlled  by  means  of  a h.t.  automatic  oil 
switch  with  an  overload  time  limit  relay. 

Four  150-kw.  single-phase  transformers  of  the  Berry  type,  one 
of  which  is  a spare,  have  been  installed;  these  transform  the 

pressure  from  6,600  volts  to  220  volts  , . t ujn„ 

P A switchboard  by  Spagnoletti  has  been  installed  for  controlling 
the  H T.  and  l.t.  alternating  current,  and  the  ^ c JUPP1^ 

Each  feeder  panel  carries  two  feeders,  one  of  winch  . A f 

case  been  provided  to  meet  the  demand  in  the  extensions,  addi- 
tional spaces  having  been  left  for  further  panels  to  be  erected  when 
required.306  The  feeders  from  the  panels  are  led  in  underground 
ducts  to  various  sections  of  the  depfit,  where  they  are  connected  to 
fuse  distribution  boxes,  from  which  each  motor  circuit 18 

All  feeders  are  of  the  three-core  paper- insulated  lead-covered 
type,  the  cables  for  the  small  ventilating  fan  motors  are  of  the 

^ T h eTn  b tal  1 at  k) n of  °th e electric  lighting,  power  supply  ^ 
phones  has  been  supervised  by  Mr.  J.  H.  Rider,  tramways  electrical 

engineer. 

Current  Consumption. 

A paper  on  this  subject  was  submitted  by  Mr.  R.  8.  Pilcher,  of 
IberLen-  the  matter  was  fully  dealt  with  by  him  in  an  earlier 
paper  read  before  the  Scottish  Tramway  Officials  Association. 
of  which  a lengthy  report  appeared  in  our  issue  of  August  20th, 

PftTha^good  results  may  be  obtained  by  careful  instruction  of  the 
motormen  and  the  installation  of  some  type  of  meter,  is  evidenced  by 


turning  and  grinding  lathee,  two  armature  banding  lathes,  and  six 
cAl-wfnding  machines.  Here  all  ploughs,  motors,  armatureB,  con- 
trollers, field  and  brake  magnet  coils  are  dealt  ™th;  . _ . 

The  commutator  grinding  and  turning  lathes  have  inpractice 
shown  distinct  advantages  over  the  usual  method  of  simply  turn 
mg  the  commutators  and  finishing  off  with  glass  paper. 

A plant  is  installed  for  vacuom  drying  and  impregnating 

armatu  res,  field  and  brake  magnet  coils,  &c.  , .. 

All  the  ploughs  required  for  operating  the  cars  on  the  conduit 

system  are  made  and  repaired  at  the  depftt  There  are  two  types 

of  plough  in  use,  one  of  which  is  made  with  a solid  bard  rubber 
base  and  the  other  is  made  with  a built-up  wood  base, 
in  both  caaes  the  fittings  are  similar  and  interchangeable  one  with 


the  current  consumption  curves  relating  to  Aberdeen,  which  we 
"CStTr.’Si...  ttat  .11  tb.  Bervice  on  the  *b.rd.„ 

lype  ofmeto/emptoiedmat^s'  little,  as  ^ 

by  day,  with  other  cars  on  the  same  route,  whioh  is  of  value. 


Some  Comparison*  of  Continental  and  British  Methods  of 
Operating  Tramways. 

(Abstract  of  paper  by  A.  R.  Frabnley,  General  Manager, 

V Sheffield  Corporation  Tramways.) 

I thihk  it  will  be  agreed  that  the  differences  which  at  once  impress 
one  when  inspecting  Continental  tramway  systems  are  .- 

The  rieid  adherence  to  the  smgle-deck  type  of  car.  ,, 

The  carrying  of  a large  number  of  star  ding  passengers,  especially 
on  the  front  and  rear  platforms. 
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The  almost  universal  use  of  trailer  cars. 

The  large  and  increasing  number  of  vestibule  cars  (both  motor 

and  trailer  cars). 

The  bow  collector  which  is  used  in  place  of  the  trolley  boom. 

The  provision  of  shelters  or  waiting  rooms  at  important  centres 
and  junctions. 

A further  difference  is  now  being  introduced,  viz. : — The  provision 
of  railess  electric  traction  systems  for  developing  ultra-suburban 
traffic,  such  as  is  catered  for  at  present  in  this  country  only  by  the 
horse  or  petrol  ’bus  or  by  railways,  until  the  population  warrants 
laying  down  tramway  track. 

The  most  frequent  objection  that  I heard  or  have  seen  to  the  use 
of  double-deck  cars  on  the  Continent  is  that  a great  deal  of  time  is 
lost  in  passengers  entering  and  leaving  the  cars  at  the  stopping 
stations,  to  which  statement  I anticipate  few  British  managers  will 
attach  much  importance.  The  most  serious  objection  I heard 
advanced  was  one  referring  to  the  continued  and  lengthy  absence 
of  the  attendant  from  the  platform. 

The  best  suggestions  that  I heard  in  favour  of  the  single  decker 
were  that  it  can  be  readily  coupled  to  a trailer  and  worked  in  this 
way  without  danger  and  inconvenience,  and,  what  is  equally  im- 
portant, the  only  additional  attendant  required  may  be  a sbedman 
or  other  employ^  of  the  department,  not  necessarily  a regular  traffic 
employ^,  the  brakes  being  either  magnetically  or  air  controlled  on 
both  cars  by  the  motorman,  and  these  appear  to  be  the  most 
favourable  arguments  that  may  be  advanced  for  its  adoption  in 
the  first  instance.  In  Sheffield  the  average  current  consumption 
per  car-mile  by  the  double-deck  cars  on  our  most  hilly  route  is 
1'64  units  per  car-mile,  and  on  our  most  hilly  single-deck  car  route 
1'46  units  per  car-mile. 

Another  interesting  comparison  is  in  the  mileage  obtained  from 
tires.  The  average  taken  from  the  double-deck  cars  under  certain 
conditions  is  4,505  miles  per  J-in.  wear,  and  for  the  single-deck 
cars  under  similar  conditions  4,576  miles  per  J-in.  wear,  or  only  70 
miles  per  |-in.  wear  in  favour  of  the  single  deck,  with  46  per  cent, 
less  carrying  capacity. 

On  comparing  the  life  obtained  from  brake  shoes,  we  find  that:  — 

Double-deck  covered-top  cars  average  4,520  miles  per  set  of  shoes, 

„ open-top  „ „ 4,643 

Single  deck  „ „ 4,530  „ „ 

Note. — Single-deck  carB  are  worked  on  three  routes,  two  of  which 

have  severe  gradients ; the  third  route  is  practically  level. 

The  traffic  wages  are  the  same,  except  in  cleaning,  where  there 
is  certainly  a little  in  favour  of  the  single  deck. 

Other  important  arguments  in  favour  of  the  double-deck  car, 
without  repeating  many  well-known  points, ’are:  — 

Small  quantity  of  rolling  stock  required. 

Considerably  less  car-shed  accommodation  necessary.  (Vienna, 
with  a population  of  barely  2,000,000,  has  over  2,000  cars.) 

Comfortable  and  very  popular  accommodation  for  smokers  in  all 
sorts  of  weather. 

Judging  by  the  way  in  which  they  are  generally  used,  a trailer 
appears  to  mean  additional  accommodation  for  about  28  more 
passengers  with  each  motor  car.  There  are  the  increased  wages 
and  maintenance  charges  and  the  greater  street  area  covered, 
together  with  the  necessity  for  providing  double  track  where  the 
trailers  are  in  use,  also  the  extra  current  consumption  (the  Conti- 
nental trailer  appears  to  vary  in  weight  from  three  to  six  tons), 
and  the  difficulty  in  placing  depots  in  suitable  positions  to  avoid  a 
large  amount  of  lost  mileage  in  taking  the  trailer  on  and  ofi. 

It  is  interesting  to  note  that  the  use  of  the  vestibule  type  of  car 
is  very  general,  and  is  rapidly  on  the  increase  on  Continental 
tramway  systems.  In  some  cities  it  was  probably  provided  in  the 
first  instance  for  the  protection  of  the  passengers  riding  on  the 
platforms,  and  it  now  appears  to  be  the  exception  for  large  Conti- 
nental tramways  not  to  have  a considerable  proportion  of  their 
cars  provided  with  vestibules. 

In  1907  I had  the  opportunity  of  experimenting  with  a bow 
collector  which  was  manufactured  by  Messrs.  Brecknell,  Munro  and 
Rogers,  Ltd.,  for  a Russian  tramway,  and  whilst,  of  course,  our 
overhead  line  had  not  been  constructed  for  a collector  of  this  type, 
we  found  that  there  would  have  been  little  difficulty  in  obtaining 
very  satisfactory  results  with  this  arrangement  if  the  overhead  line 
had  been  suitable.  I am  of  the  opinion  that  the  trolley  boom,  with 
its  attendant  overhead  fittings,  is  the  most  unmechanical  feature  of 
the  whole  of  our  tramway  equipment,  and  despite  all  that  can  be 
done  in  the  way  of  perfecting  our  overhead  work  by  keeping  the 
line  over  the  track,  planting  extra  poles  and  fixing  extra  pull-ofls 
to  ease  the  curves  and  by  regular  and  systematic  examination  of 
trolley  standards,  trolley  heads  and  overhead  fittings,  there  is  still 
a big  weakness  in  this  attachment. 

The  cost  of  trolley  upkeep  in  Sheffield  for  our  last  financial  year 
amounted  to  £1,031  14s.,  or  -0336d.  per  car-mile.  The  cost  on  a 
line  where  the  bow  collector  is  in  use  was  given  to  me  as  being 
■041d.  per  car-mile,  and,  in  my  opinion,  the  bow  collector  would  be 
a considerable  advantage  if  it  could  be  worked  with  such  a small 
difference  in  cost. 

In  meeting  the  requirements  of  suburban  districts  lying  beyond 
the  point  to  which  it,  is  considered  financially  safe  to  construct 
tramway  tracks,  reports  show  that  there  are  very  considerable 
i,  labilities  in  the  rail-less  electric  trolley  car,  and  in  my 
opinion,  if  it  is  given  a fair  trial  without  unnecessary  restrictions 
• oid  red  Hag  regulations,  it  will,  within  the  next  few  years,  form  an 
important  addition  to  our  tramway  business. 

In  comparing  this  method  of  dealing  with  suburban  traffio,  I 
would  H iy  that  I think  it  is  super  or  to  any  system  of  horse,  steam, 
electric,  or  petrol  ’bus,  which,  s > 1*'  as  my  knowledge  extends,  is  at 
work  in  this  country  at  the  present,  time. 

Some  considerable  time  has  no.v  elapsed  since  the  reports  of  the 


deputations  regarding  the  feasibility  of  adopting  the  railless electric 
cars  were  made,  and  as  yet  no  corporation  has  obtained  the  neces- 
sary powers  to  work  such  a system,  but  it  is  anticipated  that  at 
least  two  of  our  large  cities  (Leeds  and  Sheffield)  will  obtain  these 
powers  within  the  next  12  months. 

Technical  data  concerning  Electric  Hub-Motors  as  in  use  on  the 
Vienna  Municipal  Trackless  Trolley  System. — The  electro-motor  of 
the  trackless  trolley  vehicle  gives  about  20  h.p.  The  field  magnet 
is  mounted  on  the  axle,  and  resembles  an  internal  pole  star.  The 
armature  is  placed  outside,  and  forms  a part  of  the  wheel  itself  in 
such  way  that  it  revolves  a3  a wheel  around  the  pole  star. 
The  field  magnet  has  ten  poles.  Each  spool  is  wound  in 
a patented  way,  and  consists  of  a flat  copper  band  of  uniform 
section,  but  of  variable  width  and  depth.  The  armature 
consists  of  a great  number  of  Bpools  built  into  the  frame  of  the 
wheel. 


The  collector  is  arranged  in  a vertical  plane  so  that  the  vibration 
of  the  car  cannot  lift  the  brushes,  which  are  fitted  with  special 
carbons. 

The  motors  are  placed  in  the  back  wheels  for  the  trackless  trolley 
system,  but  on  lines  of  heavy  gradient  four  motor  wheels  are 
employed — two  at  the  back  and  two  at  the  front — in  which  case  the 
front  wheels  are  fitted  with  a special  device  securing  perfect 
steering  even  in  the  case  of  a sudden  breakdown  of  one  of  the  front 
wheel  motors. 


ELECTRICAL  STEEL. 


Thebe  is  no  doubt  that  the  spread  of  electro-metallurgical  pro- 
cesses has  received  an  enormous  impulse  in  recent  years  from  the 
wide  extension  of  cheap  electric  power  supply.  When  we  have  in 
our  own  country  such  large  power  systems  as  that  of  the  Newcastle- 
upon-Tyne  Electric  Supply  Co.,  Ltd.,  and  other  lands  are  favoured 
by  such  enormous  water-power  sources  as  the  falls  of  Niagara  and 
Shawinigan,  to  say  nothing  of  the  Scandinavian  possibilities,  there  is 
no  wonder  that  electric  power  is  being  applied  to  processes  which 
were  formerly  considered  to  be  the  most  remote  from  electrical 
engineering. 

A notable  case  in  point  is  the  production  of  electric  steel.  At , 
the  present  time  some  67,000  h.p.  is  employed  in  America  and 
Europe  for  the  production  by  electricity  of  steel  and  its  alloys, 
and  the  refining  of  low-grade  steel  and  pig-iron.  The  use  of 
electricity  in  metallurgical  processes  has  in  many  cases  resulted  in 
the  creation  of  industries  in  districts  previously  considered  unsuit- 
able. Wherever  it  is  possible  to  obtain  electricity  cheaply,  either 
from  water  power,  steam-driven  stations,  or  producer  gas  plants,  it 
is  feasible  to  put  down  an  electric  furnace. 

If  we  assume  that  electricity  can  be  produced  at  the  rate  of  40s. 
per  electrical  horse-power  per  year  of  8,760  hours,  it  is  found  that  by 
the  latest  processes  of  electric  steel  production  one  ton  of  steel- 
making pig-iron  can  be  obtained  at  a coat  of  £1  15s.  6d.,  exclusive 
of  the  price  of  raw  material.  This  figure  is  based  on  the  cost  of 
labour,  repairs  and  maintenance,  together  with  an  average  price  of 
£1  5s.  per  ton  of  product  for  lime,  electrodts,  coke  and  electrical 
energy,  and  is  the  result  of  a 90-ton  working  test  on  a process  which 
we  are  about  to  describe. 

The  high  temperature  at  which  the  electric  furnace  works  ensures 
almost  complete  freedom  from  phosphorus  and  sulphur  in  the  iron, 
and  assists  considerably  in  the  complete  amalgamation,  purification 
and  deoxidation  of  the  steel  produced.  Hence  this  is  equal  to  the 
best  crucible  steel,  and  can  be  manufactured  with  traces  only  of 
silicon  and  manganese.  Moreover,  the  precision  with  which  carbon 
and  metallic  alloys  may  be  added  to  the  electric  furnace  renders  it 
possible  to  produce  steel  of  any  desired  grade  and  composition, 
ranging  from  tool  steel  to  mild  constructional  steel.  Added  to  this 
is  the  fact  that  occlusion  of  gaseB  in  the  metal  does  not  occur,  and 
a product  is  therefore  obtained  which  is  free  from  blow-holes, 
u .iiorm  iu  composition  as  a.ctrtained  from  analyses  of  drilling! 
from  differed  o^rts  <-f  ingots,  and  capable  of  being  forged  with 
great  ease.  Bv  eWirica'  prooooopg  practically  pure  iron  has  been 
produced,  analysis  showing  99  95  per  cent,  of  true  iron.  Mr. 
Harbord,  late  Metallurgist  to  His  Majesty’s  Indian  Govern* 
ment,  has  concluded  a report  on  the  production  of  electric  steel  by 
saying  : — “ As  a result  of  my  investigations  into  the  metallurgy  of 
the  electrical  production  of  steel  and  the  electrical  smelting  of  pig- 
iron,  I have  come  to  the  following  conclusion: — Steel,  equal  in  all 
respects  to  the  best  high-class  Sheffield  crucible  steel,  can  be  pro- 
duced in  an  electric  furnace  at  a cost  considerably  less  than  the 
cost  of  producing  a high-class  crucible  steel.” 

Probably  the  most  important  application  of  the  electric  furnace, 
bo  far  as  existing  Bteel  works  are  concerned,  is  the  electrical  purifi- 
cation of  low-grade  steel  and  pig-iron,  as  by  this  means  steel  can  be 
produced  to  any  specification.  When  dealing  with  pig-iron,  the 
metal  in  its  molten  condition  is  charged  direct  into  an  electrical 
furnace.  It  is  here  covered  with  an  oxidising  slag,  which  is 
removed  after  about  30  minutes.  A layer  of  carbon  is  then  placed 
on  the  liquid  metal,  and  over  this  a slag  free  from  oxygen.  The 
neutral  slag  so  far  cools  the  mass  that  the  greater  part  of  the 
ferrous-oxide  is  reduced  by  the  carbon.  Certain  quantities  of 
manganese  ore  are  added  to  the  neutral  slag,  and  this  destroys  any 
remaining  ferrous-oxide.  When  the  mass  is  perfectly  white  a 
carbon  test  is  made.  A carefully  calculated  mixture  of  iron  and 
carbon  is  then  introduced  into  the  furnace,  and  when  this  is  dis- 
solved the  nec339  »ry  alloys  are  aided  to  obtain  the  grade  of  steel 
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•„d  and  the  whole  of  the  contents  are  drawn  off.  Where  it  is 
reqn-  t0  refine  a low  quality  steel,  this  is  first  melted  in  a Martin 
te,S«“™”ce  »d  thea  trL.to.d  while  .till  »olte»  to  the 

-*•25 t » ZXZ. 
?SSAWrMS,ff.Tl; 

onprffv  for  the  process  cannot  be  considered  exctssive. 

furnace"  which  Mr.  T.  Scott  Anderson,  of  Sheffield,  has 
designed  and  patented  for  the  above  and  similar  processes  is 
dwn  in  section  below.  It  consists  of  a chamber  some- 
w of  the  shape  of  the  porcelain  boiling  dishes  known  to 
£*&  warned  co.erfan  .pert.-e i being  l.lt  ..  ttojg* 
fnr  Doutine  purposes.  It  is  constructed  of  h g y y 

materia' s,  and  is  mounted  either  on  trunnions  or  rockers  “ 

!n  the  illustration,  for  the  purpose  of  pouring.  In  addition  to  the 
l a pour  ng  lip  for  use  when  full,  tapping  holes  are  provided  so 
That  when  the  metal  is  at  the  lowest  point  in  the  furnace  hea-th  it 
can  be  run  off.  Tapping  is  preferable  to  pouring  at  this  stage, 


Anderson  Electric  Steel  Fcrnace. 


it  is  not  uncommon  to  find  that  pouring  fiom  so  low  a point  causes 
a distinct  change  in  the  quality  of  the  steel,  even  though i both 
metal  aod  slag  may  be  quiescent  prior  to  pouring.  Through  t 
“ vers  of  the  furnace  are  admitted  substantial  electrodes  capable 
of  vertical  adjustment,  arranged  in  parallel  or  series  accordmg 

for  which  the  furnace  is  designed.  Both  the  furnace  and 
the  electrodes  are  fitted  with  a continuous  water- jacketing  system, 
and  directly  beneath  the  base  of  the  furnace,  in  line  with  each 
electrode  are  fixed  electromagnets  which  counteract  any  inter 
ference  with  the  formation  of  the  arc  and  control  its  action  while 
at  work  Moreover,  the  furnace  is  so  constructed  that  the  concen- 
tration of  the  incandescent  gases  around  the  electrode  is  utilised 
rf.Mt.ge,  aid  tie  arrangement  teed,  to  efficeney  ■» 

* StbeVSpkerel'nwbicti  this  fumes  i.  found  to  be  ot 
able  advantage  iB  in  the  production  of  steel  from  scrap  steel  a 
iron  In  railways,  dockyards  and  engineering  works  the  problem 
of  effectually  and  profitably  dealing  with  the  large  amount  of  old 
and  waste  material  is  a weighty  one,  and  any  process  which  ci 
show  a return  in  tool  steel,  ingots  for  castings,  and  the  like,  has  a 
certain  hold  on  the  market.  A similar  furnace  to  the  one  above 
described  is  used,  the  charge  being  placed  in  it  cold,  and  a little 
ore  and  lime  is  added.  When  the  furnace  has  been  charged,  current 
is  switched  on  and  the  material  reduced  to  a molten  state  by  a 
combined  process  of  arc  and  resistance  heating.  A formed  by 
the  lime  and  silicates  of  the  ore  floats  on  the  surface  of  the  molten 
metal;  the  electrodes  dip  just  beneath  this  slag,  but  not  into  ti  e 
metal.  An  air  blast  is  then  introduced,  and  the  impurities  in  the 
charge  becoming  oxidised,  enter  the  slag,  which  is  then  withdrawn 
One  or  two  new  slags  are  introduced,  and  the  process  proceeds  m 
this  way,  with  the  result  that  a very  pure  product  is  obtained l. 
When  this  point  is  reached  the  requisite  alloys  are  added  and 
charge  is  tapped.  The  current  is  kept  on  the  furnace  for  about  six 
hours,  and  the  average  energy  consumption  is  about  1,0  jC l h.p^- 
hours  per  ton  of  steel  produced.  Assuming  the  cost  of  scrap  at 
about  £3  per  ton,  the  cost  of  labour  of  four  men  at  £1  4s.,  an  d the 
cost  of  electrical  energy  at  8s.  6d.  per  tin  of  metal  produced,  and 
making  allowances  for  electrodes,  repairs  and  renewal,  mterest 
and  depreciation,  alloys,  ore,  lime,  &c.,  the  cost  of  steel  making 
from  scrap  works  out  at  about  £6  8s.  6d.  por  ton-a  figure  taken 
from  actual  working.  In  this  case  the  electrical  energy  required 
was  generated  from  coal  costing  25s.  per  ton,  using  gas  engines  and 
gas-producer  plant.  An  installation  capable  of  producing  900  tons 
of  steel  per  annum  from  Bcrap,  working  six  days  of  24  hours  each 
per  week,  was  figured  at  a capital  cost  of  £3,750. 

A problem  to  which  electro-metallurgical  engineers  have  for 
a long  time  devoted  themselves  has  been  the  direct  smelting  of  iron 


ore  by  electrical  means.  Where  cheap  power  is  available,  a great 
industry  may  be  created  ; the  iron  ores  of  South  Africa,  lud  a, 
Australia,  Canada  and  Norway  all  await  treatment  by  tins  means, 

and  in  New  Zealand  we  have  vast  beds  of  magnetite  or  iron-sand 

yielding  fully  80  per  cent,  of  weight  of  pure  metal  bu.  hitherto  so 
unamenable  to  ordinary  smelting  methods,  Jhat  the  New/^ 
Government  have  in  vain  set  aside  a bounty  of,  we  believe,  £200^  . 

to  be  paid  to  the  firm  or  firms  who  succeed  m establishing  a locaL 
iron  industry  based  on  the  utilisation  of  these  sands  The  Anderson 
furnace,  as  adapted  to  reduction  processes,  demands  that  the  material 
to  be  acted  upon  shall  be  first  pulverised,  so  that  in  the  caBe  of 
iron-sands,  these  need  not  be  briquetted.  The  ore  is  first,  mixed 
with  the  necessary  flux  and  then  supplied  to  the  furnace  by  mea 
of  a hopper,  the  feeding  being  regulated  hy  shutters  in  the  con- 
necting i-hutes.  An  adjustable  electrode  auxiliary  to  the  two 
described  in  the  refining  turnace  is  situated  immediately  over  the 
well  of  the  furnace,  and  this  serves  to  keep  the  metal  in  the  receive 
in  a molten  condition.  This  receiver  may,  with  modifications  be 
used  as  a mixiDg  vessel  for  the  conversion  of  the  iron  into  steel  m 
one  operation,  or  the  pig-iron  received  from  the  eiectnc  reduction 
furnace  may  be  carried  in  a molten  state  to  a second  or  re  g 
furnace.  Both  hematite  and  magnetite  can  be  readily  smelted , and 
an  inferior  charcoal  is  quite  satisfactory  as  a reducing  agent  without 
briquetting.  For  the  production  of  60  tons  of  pig-iron  per  day  of 
24  hours,  it  may  be  taken  that,  assuming  5,000  h p to  be  available 
at  a constructional  cost  for  the  power  house  of  £10  per  e.h  p , the 
total  cost  of  plant  would  be  about  £55  100,  excluding  accessories 
such  as  crushers,  elevators,  storage,  charcoal  plant,  &c.,  but  in- 
cluding furnaces,  regulators  and  their  connections,  instruments 
and  cables,  electrode  plant  and  repair  shop.  Supposing  that  an  ore 
containing  50  per  cent,  of  pure  iron  is  obtainable  at  7s.  per  ton,  and 
that  electrical  energy  can  be  produced  at  40s.  per  e .h  p.-; y®ar’ 
cost  per  ton  of  pig-iron  produced,  including  charcoal,  labour,  lime 
stone,  electrodes  and  general  expenses,  interest  and  depreciation 

repairs  and  renewals,  and  management  expenses,  should  work  out 
at  about  £2  15s.  This  figure  lor  electricity  is  somewhat  low,  and 

hence  it  is  essential  for  electric  smelting  that  power  can  be  obtained 
at  a very  cheap  rate.  The  average  energy  consumption  in  this 
process  is  about  0 210  E.H.p.-year,  or  about  1,840  H.P.-hours,  per  ton 

°f  U1 will,  therefore,  be  seen  that  the  electric  furnace  can  c0®Pft’^ 
very  favourably  iwith  the  blast  furnace  for  the  reduction  of  iron 
ore  where  the  above-mentioned  condition  of  cheap  power  is 
obtainable,  and  there  is  the  further  point  that  a good , ore :i  uns  no 
chance  of  becoming  spoiled  owing  to  the  action  of  sulphurous 
gases,  as  sometimes  occurs  in  the  blast  furnace,  this  leading : to  the 
fact  that  a far  higher  degree  of  purity  can  be  obtained  in  the  pig- 
iron  It  will,  therefore,  be  understood  that  the  electrical  pro- 
duction of  iron  and  steel  possesses  points  of  interest  to  the  manu- 
facturer and  engineer  that  are  not  merely  academic,  and  it  may  not 
be  very  long  before  the  work  of  such  men  aB  Mr.  Scott  Anderson 
who  ie  a.  gold  medallist  for  metallurgical  research,  will  be  crowned 
with  the  success  of  a far-reaching  industrial  development. 

It  may  fairly  be  said  that  the  prejudice  against  electric  furnaces 
which  was  at  one  time  very  apparent  in  England,  is  very  rapidly 
giving  way  to  a realisation  of  their  necessity,  and  an  appreciation 
of  the  superiority  of  their  product.  To  illustrate  this  it  may  be 
mentioned  that  Mr.  Scott  Anderson  is  now  engaged  ™ projects  for 
electrical  steel  manufacture  for  several  very  important  Bied  and 
engineering  firms  in  Sheffield,  Glasgow,  and  elsewhere. 
are8  now  being  erected  in  Sheffield  for  the  electric  production  of 
steel  from  ordinary  scrap  steel  and  iron,  the  product  being  in 
form  of  high-grade  castings,  absolutely  free  from  blow-holeB,  and 
tool  steel  8 The  steel  in  the  billet  costs  a little  under  £6  per  ton, 

ssevja—  ■*  f w. 

generated  from  coal  costing  £1  5s.  per  ton,  used  in  a gas  producer 
plant.  Following  on  this,  it  is  expected  that  other  furnaces  on 
this  system  will  be  installed  ^Manchester,  and  at  least  one  other 

centre,  in  the  near  future.  .,  ,. . 

Another  important  project  which  is  under  consideration,  is  the 
production  of  high-grade  steel  billets  direct  fromtheoreutihem^ 
extensive  water  rights  for  power  purposes,  and  the  fact  that  this 
question  is  now  receiving  almost  universal  consideration  and 
approval  is  without  doubt  very  strong  evidence  of  the  ex^el'e““ 
of  electric  steel  production.  The  electromagnets  used  with  the 
Anderson  furnace  have  proved  the  means  of  considerably  re  uci  g 
the  current  consumption,  and  thereby  increasing  the  efficiency  of 
the  furnace,  and  this  has  contributed  in  no  small  degree  to  the 
satisfactory  solution  of  this  difficult  problem. 


German  Enterprise  in  Austria.  1 he  Bergtnann 

Electricity  Works  Co.,  of  Berlin,  which  is  rapidly  ad vancing : to  a 
position  in  the  front  rank  of  the  principal  manufacturingfirmsm 
Germany,  has  just  established  a subsidiary  undertaking  at  Boden- 
bach,  Bohemia,  which  has  been  registered  as  the  Austrian  Bergmann 
Electricity  Works  Co.  The  object  of  the  new  enterprise,  which 
has  an  ordinary  share  capital  of  500,000  crowns,  is  specially  to  erect 
and  work  an  electricity  works. 

D.P.  Batteries.— AmoDgst  the  orders  which  we  are 
informed  the  D.P.  Battery  Co..  Ltd.,  received  last  week,  they 
have  been  commissioned  by  H I.H.  Empress  Eugeme  to  install  a 
storage  battery  of  their  LS  13  type  at  Farnborough  1 1. 11  and  by  the 
Crown  agents  for  the  ColonieB  to  supply  a battery  of  118  L 16  type 
cells  for  the  Bahamas.  They  have  also  received  orders  for  16  of 
their  specially  designed  25-volt  batteries  for  private  residences. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


GERMAN  EAST  AFRICA,  CAMEROONS  AND  TOQOLAND  — 
The  following  articles  are  free  of  duty 
All  articles  imported  by  the  G Dvernment,  the  Imperial  Admiralty 
and  tbe  Imperial  Postal  Service;  machines  and  instruments 
materials  and  working  plant,  directly  intended  for  building’ 
repairing  and  operating  railways  and  other  means  of  con- 
veyance ; machinery  for  industrial  and  mining  operations  • 
means  of  transport  of  every  description ; physical,  astro- 
nomical, chemical,  mathematical,  optical  and  like  scientific 
instruments. 

Electrical  and  similar  materials  not  capable  of  being  classed 
amongst  the  abwe-named  goods  would  be  dutiable  at  the  rate  of 
10  per  cent,  ad  valotem. 

GERMAN  NEW  GUINEA. — The  following  are  free  of  duty  : 

All  goods  imported  by  the  Government ; physical,  astronomical, 
chemical,  mathematical,  optical  and  similar  instruments  to 
be  used  for  scientific  purposes ; transport  materials  of  all 
kinds  , meohines  for  the  immediate  purpose  of  carrying  on 
construct  ion  for  communication,  waterworks  ; railway 
lines  and  bleepers,  telegraph  wires,  &c. ; articles  imported 
by  the  Postal  and  Naval  authorities. 

Other  electrical  and  similar  goods  not  capable  of  being  included 
under  any  of  the  above  headings  would  be  dutiable  at  the  rate  of 
10  per  cent,  ad  valorem. 

GERMANY— SAMOA— A duty  of  10  per  cent,  ad  valorem  is 
levied  on  electrical  and  similar  goods. 

GERMAN  SOUTH-Yl  EST  AFRICA.  — Electrical  and  similar 
goods  are  duty  free. 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Con«  ®xPref]y  for,  th*sJ°?.rnal  *>y  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
S Agents,  322  High  Holborn,  London,  W.C.,  and  at  Liverpool 

and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


September 'sSfh.’C0  101  testing  the  pul1  or  streDeth  of  magnets.”  E.  C.  F.  Otto. 

engine1®:-  8PParatUS  f0r 

September  2oS.Pr°VementS  e|ectors  electricall.Y  operated.”  E.  M.  T.  Boddam. 

aPPar8tU8  ^ int6rna]- 

21,441.  “Improved  method  of  controlling  electrical  quantities  bv  means  of 
sound  waves  and  apparatus  therefor.”  F.  J. Chambers.  September  20th 
i®  “ Improvements  in  or  relating  to  electrolytic  condensers.”  British 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.)  September 

21,481.  “Improvements  in  and  relating  to  eleotric  energy  meters.”  British 
Thomson-Houston  Co.,  Ltd.,  and  C.  R.  d'Arcy.  September  20th  £iRm9H 

A ~ w ‘L  J! w"  in  aml  bating  to  electrio  batteries  or  accumulators." 
5,004,- lh909.rt8SeaptmiieJ^stOWI-KY-  (Appl,cation  lor  Patent  of  Addition  to  No. 

waytfand  tramways?”  *^.U WATKms^H^^tenAfer^lst^6111  °f  rai1' 

moilffnoo  o'  I“pr°Yements  in  static  induction  generators  or  influence 
(Compete.)  C>  HA,‘HISON•  (B-  E'  Baker>  United  States.)  September  21st. 

21,510.  “ Improvements  in  polyphase  commutator  dynamo-electric 

“r  UnhedMSErNr  D)NA“°  WoRKH.  L™-  (Siemens  Schuckertwerke 
G.m.b.H.,  United  States.)  September  21st.  (Complete.) 

21,541.  " Improvements  ih  apparatus  for  regulating  the  transfer  of  electrical 
Hninl  ’ K,,™'1  n°  eleot".c.al  systems  having  different  electric  frequencies  ” 

Ocrmn,  , 1B  a ,DVnAMS.  Wo,<KS'  Ltd-  (Siemens  Schuckertwerke  U.m  b.H  , 
Germany.)  September  21st.  (Complete.)  * 

PleJrHc’  ™ Improvements  in  and  relating  to  polyphase  commutator  dynamo- 
electric  machines.”  Siemens  Bros.  Dynamo  Works,  Ltd  (Siemens 
Schuckertwerke  G.m.b  H„  Germany.)  September  21st.  (Complete.) 

(Complete.)  lroprovementlS  Bleotrio  heaters.”  J.  C.  Royce.  September  21st. 

21,577.  " Improvements  in  and  relating  to  machines  for  use  in  the  manu- 
fuctiire  of  incandeBcent  electric  lamps.”  British  Thomson-Houhton  Co.,  I/td. 

( Jeneral  FJectric  Co.,  United  States.)  September  21st. 

mmors6'-,  t I.rnprove,n6ntB  in  liquid  controllers  and  starters  for  electrio 
motors.  J.  A,  Liddlk,  September  22nd. 

BraViTT.  "September  Mnd?01*0"  a”d  eUension  n“in«  for  electrio  wiring."  A.  J. 

ber'aarfd,  " ImprOTemont8  in  dynamos  and  motors.”  J.  A.  Liddlk.  Septem- 

“ Improvements  in  motor-generators,  boosters,  balanoers,  auto- 
transformers,  and  generators  for  direct  and  alternating-current  circuits.”  A.  M. 
i aw.or.  September  22nd. 

traiV^mhiincl^'i’nri>|Vameint9  ‘,n  ®lo“fri?ITteJ®8!BPha  particularly  applicable  to 
transmitting  signals  on  hoard  ship."  W.  F.  Guai  ton.  September  22nd. 

l.cr^Snd  “ Irapedance  Bw'tcl>es  and  regulators.”  H.  J.  Hkrukrts.  Soptem- 

12 1 . mprnveinonta  in  installations  of  olcctrically-propollod  vehicles  for 

"!nf!,„CU,rre,?i  ,or  hral<ln8"  U.  Ki/.zo.  (Date  applied  for 
, „,,,  v March  22  nd,  l.fOil.  An  invention  comprised  in  application 
No.  6,849,  dated  March  22od,  1900.)  Hcptomoor  22nd. 

improvements  in  voltage  regulators  for  dynamo  electric  machines.” 

i.  i f.iuhjson.  September  23rd. 

t < 'i>Lri!!hci  y1 ',^,rove,non*’ *n  iffnitlon  of  combistion  onKinen."  H.  Portway. 

21  7r»2.  • Improvements  relating  to  the  senders  of  tele-selectors.”  K.  Blob. 

rmpeemoer  j.inj,  (Complete  ) 

" !r"l'rov,',i  moans  for  automatically  controlling  the  reversal  of 

Hv8K0Et;!0‘^pUmbe^Ln4^!llne  W'  BKA»M0“  A C“”  ^n.,  and  J.  A. 


her1 24th  " ImproveInent8  in  electric  lifts.”  E.  M.  T.  Boddam.  Septem- 

21,845.  “ Improved  method  of  obtaining  constant  potential  in  an  electric 
circuit  supphed  from  a generator  running  at  variable  speed  particularly  aunli 
8eptcm°bere24thCtrlC  llgbt,lng  °f  railwfty  tl-ains  and  the  like.”  W.  F.  Grafton. 

21.854.  “ Improvements  in  and  relating  to  electric  lamp  fittings,"  . J.  Gray 
(F.  J.  8eabolt,  United  States.)  September  24th.  (Complete.) 

21,858.  “Improvements  in  and  connected  with  the  ignition  contrivances  of 
internal-combustion  engines.”  A.  Gray.  September  24th.  (Complete.) 

21,904.  "Improvements  in  or  connected  with  microphones,  receivers  of  tele, 
phones  and  the  like.”  T.  W.  Newman.  September  25th. 

21.940.  " Improvements  in  electric  clock  winding  mechanism,”  J.  Gray 
i . J.  Seabolt,  United  States.)  September  25th.  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  822,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d,  (in  stamps). 


1908. 


Method  of  and  Apparatus  for  Electrical  Separat  on.  W.  Fairweather 
(Huff  Electrostatic  Separator  Co.)  16  588.  August  6th. 

Electric  Signalling  on  Railways.  G.  H.  Brown.  18,996.  September  10th. 

Electric  Light  and  Similar  Electrical  Fittings.  A.  T.  Woodhall  and 
A.  Emery.  19,150.  September  11th. 

Method  and  Means  of  Transforming  Electrical  Energy  into  Heat  Energy. 
C.  O.  Bastian.  19,333.  September  15th. 

Overhead  Conductors  for  Electric  Railways  and  Tramways.  J.  Ormston 
and  W.  E.  Charlton.  20,647.  October  1st.  (Cognate  application  6,534/00.) 

Clamping  Devices  for  Electrical"  Fittings.  Siemens  Bros.  & Co  and 
J.  Huddleston.  21,912.  October  16th. 

Maqneto-Ionitign  Apparatus.  Firm  Robert  Bosch.  25,547.  November  26th. 
(Date  applied  for  under  International  Convention,  November  6th,  1908.) 

Magnetic  Blow-Outs  for  Eleotric  Switches.  T.  von  Zweiebergk  26  954 
December  1st. 

Electric  Fornacbs.  C.  Bingham.  26,356.  December  6th. 

Automatic  Electric  Timing  Hwitoh.  F.  W.  W.  Baker  and  G Pearce  27  323 
December  16th.  ' ’ 

Contact  Device  on  a Travelling  Briege-Crane  to  Convey  Current  from  an 
Electric  Overhead  Conductor  to  an  Electric  Locomotive  passing  under 
the  same  without  Interfering  with  the  Working  of  the  Crane.  C.  K. 
Mills.  (Mascliinen  end  Dampfkesselfabrik  “Guilleaume  Werke"Ges’ 
Germany.)  28,076.  December  24th. 

Holders  or  Sockets  for  Incandescent  Electric  Lamps.  H W Marsh 
28,177.  December  24th. 


1909. 

Service  Registers  in  Telephone  Installations.  Siemens  Bro9.  & Co. 

(Siemens  & Halske  Akt.-Ges.)  10,203.  April  29th. 

Electric  Safety  Lamps.  G.  O.  Wolters.  10,312.  April  30th.  (Date  applied 
for  under  International  Convention,  May  2nd,  1908.) 

Telephone  Transmitters.  C.  E.  Egner  and  J.  G.  Holmstrom.  12,919.  June  1st, 
Telephone  Exchanges.  Siemens  Bros.  & Co.  (Siemens  & Halske  Akt  -Ges  . 
Germany.)  17,104.  July  24th. 


Electric  Smelting;  Process. — A new  electro-thermic 

smelting  process  has  been  introduced  at  the  works  of  the  Canadian 
Zinc  Co.,  atlNelson,  British  Columbia.  Toe  electric  furnace,  which 
was  devised  by  Mr.  F.  T.  Snyder,  technical  adviser  to  the  company, 
is,  in  its  general  construction,  very  like  an  ordinary,  rectangular, 
water- jacketed,  lead  blast  furnace,  with  inside  dimensions  of  34  x 
54  in.  At  either  end  a carbon  electrode  is  conducted  through 
the  end  jackets,  while  a third  electrode  is  connected  and  built  into 
the  furnace  bottom.  From  a framework  above,  three  cylindrical 
carbon  electrodes,  9 in.  in  diameter,  are  lowered  into  the  furnace, 
their  height  above  the  bottom  being  regulated  by  suitable  gearing 
hung  from^the  roof.  In  operation,  the  electric  current,  entering  by 
these  three  suspended  electrodes,  passes  to  either  the  end  or  bottom 
electrodes,  the  electric  arc  so  formed  generating  the  requisite  heat 
for  smelting  the  ore,  which  is  fed  into  the  furnace  from  tne  charging 
floor  level,  around  the  electrodes.  The  products  of  the  fusion  are : 
Slag  and  matte  run  oil  through  a suitable  iron  spout ; lead,  collected 
in  the  bottom  of  the  furnace,  and  ladled  out  of  a lead  well;  and 
metallic  zinc,  which  is  condensed  on  the  cool  sides  of  the  jackets 
and,  running  down,  flows  out  of  openings  in  the  side  of  the  furnace, 
through  carbon  blocks,  perforated  by  small  holes.  The  capacity  of 
the  furnace  is  as  yet  a matter  of  expectation  only,  but  it  is  antici- 
pated that  it  will  be  capable  of  treating  about  i.5  tons  of  ore  per 
day,  the  consumption  of  power  being  estimated  at  60  e.h.p.  per  ton 
of  ore  (?  per  day).  The  necessary  current  is  obtained  from  the  Bon- 
nington  Falls  plant,  and  is  delivered  Dy  that  concern  at  the  south-east 
side  of  Nelson,  across  which  town  the  Canadian  Zinc  Co.  has  had 
to  carry  it ; for  this  purpose,  a pole  line,  about  3 miles  in  length, 
has  had  to  be  erected,  a high  standard  of  construction  having  been 
demanded  by  the  town  authorities  as  a condition  to  its  permission 
to  pass  through  the  public  streets.  The  high-voltage  current  enters 
the  works  directly  to  a transformer  house,  which  is  equipped  with 
transformers  capable  of  dealing  with  about  760  e.h.p.  The 
experiment  is  being  watched  with  interest  in  ore-smelting  circles 
in  Canada. 
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It  must  be  admitted  that  the  methods  by  which  trade  is 
carried  on  in  Great  Britain  are  sometimes  casual  or  un- 
organised. To  take  a concrete  example,  let  the  case  be 
supposed  of  an  inventor  who  holds  a patent  for  something 
really  valuable.  Everyone  knows  to  begin  with  that  the 
inventor  is  often  apt  to  be  an  erratic  genius  totally 
devoid  of  the  special  ability  which,  even  with  money  at  his 
command,  would  enable  him  to  make  a commercial  success 
of  his  invention.  Usually  he  has  very  little  money, 
and  there  is  no  royal  road  by  which  he  can  set  about 
getting  it.  Generally  speaking,  he  hunts  around  in  a casual 
sort  of  way,  and  meets  some  man  who  thinks  he  sees  value 
in  the  invention,  and  through  a greater  or  less  number  of 
intermediaries  he  finally  gets  into  touch  with  a promoter  who 
exploits  the  invention  and  the  inventor,  floats  a very  much 
over-capitalised  company,  and  sets  the  company  going  with 
enough  working  capital  to  keep  it  afloat  for  a year.  Gradually 
the  shares  drop  in  value  from  the  premium  at  which  the 
promoter  unloaded  them  on  a public  tickled  by  a huge 
advertising  expenditure.  Shareholders  sell  out  chiefly  at 
a small  loss,  the  total  loss  is  distributed  over  a wide 
area,  and  the  number  who  lose  heavily  is  few,  too  few  to 
make  an  effective  protest.  A good  invention  is  thus  lost 
or  discredited.  Properly  and  honestly  applied,  a tenth  of 
the  money  would  have  ensured  a success. 

In  Germany  things  are  done  differently.  The  in- 
dustrial banks  afford  a means  of  bringing  men  into 
touch  with  capital.  The  banks  have  the  command 
of  the  best  technical  advice,  on  which  they  can 

draw  when  investigating  any  proposition  or  inven- 
tion that  may  be  submitted  to  them.  The  inventor  is  kept 
within  bounds  and  receives  a fair  reward  for  his  work,  and 
undertakings  are  set  going  with  the  minimum  of  expense. 

It  is  quite  true  that  some  of  the  German  monetary  groujs 
have  sometimes  gone  too  far  in  supporting  undertakings  cf 
doubtful  value,  but  this  is  not  a necessary  fault  of  the 
system.  It  has  often  happened  from  too  great  an  anxiety  to 
secure  woik  for  affiliated  manufacturing  establishments,  and 
the  anxiety  to  secure  work  for  these  establishments  no 
doubt  largely  prompted  the  banks  to  advance  capital  for  such 
undertakings  as,  say,  the  Victoria  halls  Co. 

These  German  banks,  as  we  have  often  shown,  make  it 
their  business  to  help  the  manufacturer.  We  say  again  that 
it  ought  to  be  possible  to  devise  some  means  on  the  lines  of  the 
more  cautious  of  the  German  industrial  banks  by  which  genuine 
industry  should  be  furnished  with  capital.  There  is  plenty 
of  business  to  be  carried  on  for  which  small  sums  of  £3,000  or 
£5,000  would  be  ample.  It  seems  to  be  practically  impossible 
to  get  such  small  sums.  The  promoter  class  turns  up  his  nose 
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at  such  small  demands  because  they  do  not  afford  him  his 
pickings.  Hundreds  of  thousands  are  more  to  his  liking. 
Men  with  money  to  invest  can  seldom  be  found.  They 
yield  only  to  the  glamour  of  the  promoter  and  his  over- 
watered schemes,  and  will  risk  with  him  thousands  of 
pounds,  rather  than  put  hundreds  into  a genuine  business 
as  principals.  The  German  Industrial  Bank  collects  the 
people’s  savings  and  applies  them  to  industry.  Some  of  the 
undertakings  succeed  well  ; isome,  no  doubt,  fail.  The 
depositors  in  the  bank,  one  and  all,  receive  the  ’average 
result  of  all  the  business  done  by  the  bank. 

In  our  English  system  Smith  happens  to  put  his  money 
into  the  good  thing,  and  Robinson  loses  all  his  in  a failure. 
Smith  makes  300  per  cent,  and  Robinson  loses  100  percent. 
In  Germany  each  man  would  have  made  100  per  cent,  profit 
and  get  back  his  capital  also.  The  worst  of  our  English 
system  is  that  the  man  who  finds  the  money  for  the  success 
could  have  made  an  equal  success  had  he  found  one-fifth  the 
amount  without  the  mediation  of  the  promoter.  And  the  man 
who  pays  his  thousand  to  prove  a thing  to  be  a failure 
could  have  proved  it  equally  so  by  expending  two  hundred, 
and  might  even  have  made  a success  by  expending  three 
hundred.  But  the  promoter  has  had  seven-tenths  of  his 
thousand  pounds,  and  thus  to  make  this  one  man  rich  a 
good  business  is  spoiled  by  lack  of  working  capital,  and  a 
thousand  investors  are  left  to  curse  “ industrials.”  It  is  the 
promoter  who  should  be  cursed.  He  is  indispensable  as 
matters  stand,  but  we  want  a Censor  who  will  limit  the 
voraciousness  of  his  appetite.  The  big  promoter  to-day 
cares  little  for  the  success  of  his  companies.  A company, 
with  its  offshoots  and  subsidiary  companies,  its  re-absorp- 
tions,  may  be  made  merely  a machine  to  be  worked  to 
extract  shareholders’  money  under  the  protection  of  the  law. 
Any  group  of  men  can  work  the  game,  which  has  many 
variants.  A small  proprietary  financing  syndicate  of  the 
inner  ring,  a large  industrial  company  and  a large  number 
of  subsidiary  companies  to  be  put  out  and  absorbed, 
amalgamated  and  divided,  are  the  stock-in-trade,  and  the 
payment  of  commissions  on  all  this  chopping  and  changing 
is  a perfectly  legal  matter  to  which  the  little  syndicate  is 
entitled. 

When  a company  is  promoted  to  work  a patent . the 
promoter’s  huge  profits  are  made  in  the  enormous  enhance- 
ment of  the  value  of  the  patent  between  the  time  when  the 
initial  syndicate  purchase  it  from  the  inventor,  and  the  time 
it  parts  from  it  to  the  company.  When  a promoter  exploits 
an  established  concern,  he  extracts  his  great  profit, 
perhaps,  out  of  goodwill,  and  the  value  of  a goodwill  may  be 
made  very  large  if  a business  is  capitalised  on  a 5 per  cent, 
basis  on  the  opinion  of  the  amount  of  profit  that  the  business 
will  make.  All  the  foregoing  may  be  merely  an  elementary 
expression  of  an  oft-repeated  grievance,  but  it  is  as  well  that 
the  subject  should  continue  to  receive  attention.  As  we  have 
before  said  in  these  pages,  there  appears  to  be  a real  need 
and  opening  for  British  industrial  banking  somewhat  in  the 
lines  of  the  German  Banks. 


A correspondent  of  the  Financial 

^Patents011*  Times,  who  appears  to  have  some  know- 
ledge of  the  inner  workings  of  the  telegraph 
world,  recently  drew  attention  to  the  purchase  by  the  Post 
Office  of  the  six  coastal  stations  of  the  Marconi  Co.,  with  the 
right  to  use  all  the  Marconi  Patents,  existing  and  for  a period 
of  1 l years,  for  the  small  sum  of  £15,000,  and  inquired  what 


assets  the  company  possessed,  seeing  that  the  “ master 
patent”  would  expire  on  June  2nd,  1910.  The  company 
replied,  admitting  that  the  patent  in  question  was  about  to 
expire,  but  stating  that  it  had  long  ceased  to  be  regarded  as 
of  much  value,  and  had,  in  fact,  been  valued  in  the  accounts 
merely  at  the  amount  of  patent  fees,  &c.  No  depreciation, 
therefore,  had  been  necessary.  On  the  other  hand,  the 
company  possessed  some  500  patents  protecting  details, 
besides  the  trans- Atlantic  transmission  stations  and  the 
numerous  installations  on  board  ship.  The  correspondent, 
however,  who  signs  himself  “ Marconi  Shareholder,”  returns 
to  the  charge  in  the  Financial  Times  of  October  9th, 
averring  that  £75,000  was  paid  by  the  company  in  cash  or 
shares  to  Mr.  Marconi  for  the  “ master  patent,”  and  asks 
what  has  become  of  the  balance  of  the  purchase  price,  after 
deducting  the  cost  of  the  letters  patent.  By  the  company’s 
own  statement,  it  has  not  been  written  off. 

This  shareholder  acquired  his  holding  in  1901,  when 
the  market  price  was  considerably  above  the  present 
figure,  and  when  the  attempts  to  signal  across  the  Atlantic 
were  just  about  to  afford  some  indications  of  success. 
But  trans-Atlantic  transmission  even  now  can  hardly  be, 
regarded  as  a commercial  success,  and  to  crown  all,  the 
Canadian  station  has  been  burnt.  What  assets,  he  asks,: 
have  the  shareholders  to  set  against  the  £500,000  capital 
issued  by  the  Marconi  Co. — not  counting  loans — a capital 
big  enough  to  lay  an  Atlantic  cable  ? 

Our  sympathies  must  be  with  the  unfortunate  shareholders 
who,  as  this  one  says,  “ have  had  no  luck.”  But  our  con- 
science is  free  from  blame,  for  we  have  consistently  urged 
caution  upon  prospective  investors  in  the  undertaking,  and 
have  pointed  out  the  limitations  of  the  system.  Within 
those  limits,  it  has  been  so  successful  as  to  become  indis- 
pensable ; but  the  company’s  policy  was  too  long  directed 
towards  sensational  enterprises  of  little  utility — except  to 
cause  violent  oscillations  in  the  price  of  the  shares.  Since 
the  reorganisation  of  the  directorate  wiser  and  more  prosaicl 
counsels  have  prevailed,  and  if  the  company  perseveres 
in  the  straight,  if  unexciting,  path  of  patient 
industry  and  sound  development,  we  do  not  doubt  that  in 
the  long  run  even  “ Marconi  Shareholder  ” will  be  consoled 
for  his  earlier  misfortunes.  It  is  curious  to  observe  that  not 
only  in  this  country,  but  also  in  the  United  States,  the 
progress  of  the  science  has  been  delayed  and  hampered  by 
errors  of  management  and  over-capitalisation,  and  in  the 
States  it  is  in  a deplorable  condition.  Only  our  German 
cousins  appear  to  have  acted  on  a methodical  plan,  com- 
bining instead  of  dividing  their  forces,  and  it  is  from  them 
that  competition  will  come,  for  which  our  British  companies 
had  better  be  prepared. 


A Manchester  Charge. — At  the  Manchester  City 

Police  Court  on  Tuesday  (12th  inst.),  Edwin  A.  Wilson,  of  Halliwell 
Lane,  Hulme,  was  charged  with  having  stolen  electrical  goods, 
including  tantalum  lamps,  wire,  &c.,  to  the  value  of  £500,  the 
property  of  Baxendale  & Co.,  Miller  Street,  Manchester,  his 
employers.  Several  other  men  were  charged  with  receiving  the 
goods.  Mr.  Rylands  prosecuted.  Wilson  pleaded  guilty  to  the 
charge,  and  said  he  was  ready  to  give  evidence  against  the  men 
charged  with  having  received  the  goods,  knowing  them  to  have 
been  stolen.  Mr.  Lustgarten,  who  appeared  for  the  prisoner,  said 
Wilson  had  practically  grown  up  in  the  firm,  having  been  there 
for  20  years,  and  his  father  had  been  manager  of  the  firm  for  40 
years.  The  stipendiary  postponed  sentence  until  the  other  cases 
should  be  tried.  Edwin  Kay,  an  electric  wireman,  of  18,  Parson’s 
Lane,  Bury,  was  charged  with  receiving  part  of  the  goods.  Evidence 
was  given  that  on  October  4th  he  went  into  the  shop  ; Wilson  was 
behind  the  counter,  and  a man  named  Bradshaw  was  watching. 
There  had  been  complaints  of  tantalum  lamps  having  been  sold 
below  what  was  called  a “ maintained  ” price.  Kay  was  served  by 
Wilson,  and  received  a big  parcel  from  him,  Kay  had  paid  lid. 
He  was  fetched  back,  and  denied  knowing  there  was  more  in  the 
parcel  than  he  had  ^>aid  for,  but  it  was  alleged  that  he  afterwards 
pleaded  guilty.  WilBon,  the  first  prisoner,  gave  evidence  that  Kay 
had  received  several  of  the  Btolen  articles,  and  had  not  paid  for 
them.  Fredk.  Mason,  an  electrician,  of  Lever  Street,  Manchester, 
was  charged  with  having  received  about  £100  worth  of  goods  which 
had  been  stolen.  About  1,000  of  the  lamps  which  had  been  sold 
by  him  had  been  traced  by  Detective  Winter.  Prisoner  pleaded 
guilty.  All  four  prisoners  were  remanded  for  a week,  bail  being 
granted  only  to  Harry  Wilson,  of  Stockport. 


; 


electric  time  service  in  eastern 

OBSERVATORIES. 


By  R.  M.  H. 


The  pendulum  receives  an  impulse  every  alternate  second  by 
means  of  the  gravity  lever  which  will  be  observed  in  ng. 
crossing  the  pendulum  at  right  angles.  This  lever  18 
pivoted  at  its  left-hand  end,  and  when  released,  by  the  dis- 
engaging of  a trip  lever  on  the  swing  of  the  pendulum  to 


.Souk  little  time  ago  an  article  appeared  in  the  Electrical, 
Review,  in  which  were  described  at  length  the  arrangements 
made  by  Mr.  E.  D.  Pearmain  to  secure  the  advantages  of  an 
electric  time  service  in  connection  with  the  astronomical 
installation  at  the  Observatory  in  Mauritius,  and  in  the 
coarse  of  the  article  Mr.  Pearmain  referred  to  a desire  to 
possess  specially  constructed  master  clocks  to  take  the  place 
of  those  which  were  constructed  on  the  spot.  It  may  be  of 
interest  to  readers  who  are  concerned  with  this  particular 
application  of  electrically  controlled  and  operated  mechanisms 
to  know  that  this  desire  has  recently  been  accomplished,  and 
how  the  services  have  been  arranged. 

• Two  new  master  clocks  have  been  made  in  this  country , 
and  the  writer  has  had  an  opportunity  of  becoming 
acquainted  with  the  details  of  their  construction  ; as  he 
is  not  aware  that  any  description  of  such  mechanisms  has  ^ 
before  appeared  in  the  Review — or,  indeed,  in  any  journal 
—he  hopes  that  the  following  information  may  be  of 

interest.  . 

One  of  the  clocks  is  provided  with  a mean-time, 
and  the  other  with  a siderial,  pendulum.  The  general 
1 arrangement  of  the  gear  in  each  case  is  similar,  as  shown  in 


Fig.  l — Master  Clock,  Mauritius  Observatory. 

fig.  1,  an  enlarged  view  of  the  mechanism  being  shown 
in  fig.  2.  The  pendulum  rods  are  made  of  Invar  steel,  and 
they  are  provided  with  adjustable  devices  of  copper,  by  means 
of  which  the  amount  of  relative  compensation  may  be  varied 
should  such  be  found  necessary.  The  u-.ual  provision  for 
regulation  by  means  of  raising  or  lowering  the  pendulum  bob 
iaCentirely  absent,  this  being  arranged  for  by  the  attachment 
I'  to  each  rod  of  a small  tray,  which  may  carry  more  or  fewer 
small  weights  as  required,  and  in  addition  a heavy  nut  is 
provided  which  may  be  raised  or  lowered  by  screwing  up  or 
down  on  the  rod.  The  nut  is  graduated,  to  enable  a close 

! adjustment  to  be  arrived  at  without  the  necessity  for  lengthy 
experiment.  The  pendulum  bob  is  supported  by  means  of  a 
steel  pin  which  passes  through  both  bob  and  rod  somewhat 
below  the  centre  uf  the  former,  as  will  be  seen  in  fig.  1. 
The  position  of  the  pin  is  so  fixed  in  order  that  the  bob  may 
be  approximately  self-compensating  as  regards  its  own  mass. 


Fig.  2.— Master-Clock  Movement,  Mauritius  Observatory. 


,he  right,  falls,  communicating  an  impulse  to  the  pendulum 
ihrou-h  the  medium  of  a roller  which  it  carries  acting  on 
m inclined  plane,  which,  as  will  be  seen,  projects  from  the 
right-hand  side  of  the  pendulum.  Having  fallen  and  given 
up  its  kinetic  energy  to  the  pendulum,  a bell  crank  pro- 
longation of  the  lever  which  projects  downwards  makes  con- 
tact with  a screw  point  carried  upon  an  extension  of  t e 
armature  of  an  electromagnet.  This  completes  a battery 
circuit  through  the  magnet,  and  the  armature  being  attracted, 
the  gravity  lever  is  restored  smartly  to  its  potential  position 
ready  for  the  next  impulse.  The  momentum  of  the  g™vlfcy 
lever  carries  it  slightly  beyond  the  travel  of  the  screw  fixed 
to  the  armature,  so  that  at  the  instant  when  the  trip  lever 
engages  with  the  gravity  lever  the  circuit  is  broken  and  the 
armature  falls  Mck.  This  cycle  takes  place  entirely  during 
one  swing  of  the  pendulum,  so  that  the  second  swing  is 
entirely  free.  It  will  be  noticed  that  the  lever  gives  its 
impulse  directly  to  the  pendulum,  intermediary  wheel  work 
being  eliminated.  The  presence  of  an  element  introducing 
the  risk  of  a variable  friction  factor,  as  would  be  inherent  with 
» train,  is  therefore  entirely  obviated.  The  suspension  of 


F.G  3. — Secondary  Dial,  Mauritius. 

the  pendulum  has  received  a good  deal  of  attention  from 
the  makers.  The  thickness  of  the  spring  is  selected  with 
regard  to  the  weight  of  the  pendulum,  and  it  is  placed 
between  brass  cheeks  finished  to  surfaces  as  plane  as  it  is 
possible  to  get  them.  All  the  pivots  are  carried  in  jewels. 

The  pendulum  of  the  mean-time  clock  is  fitted  with  a 
device  by  means  of  which  its  beat  may  be  retarded  or 
accelerated  through  a fraction  of  a beat.  This  consists 
of  a tungsten  steel  permanent  magnet,  fitted  to  the 
rod  so  as  to  oscillate  in  juxtaposition  to  the  poles  of  a 
pair  of  solenoids  carried  on  brackets  fixed  to  the  case.  A 
reversing  switch  enables  either  positive  or  negative  currents 
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to  be  circulated  through  the  solenoids,  so  that  if  the 
magnet  be  attracted,  the  pendulum  will  be  accelerated,  whilst 
if  the  the  magnet  be  repelled  the  pendulum  will  be  retarded. 
As  such  correction  is  necessarily  slow  in  operation,  it  may  be 


Fig.  4. — Mean  Time  Dial,  Mauritius,  with  Hourly 
Contacts,  &c. 


used  for  minute  correction  to  the  beat  of  the  pendulum  •, 
it  does  not,  moreover,  interfere  with  the  fixed  adjustment 
governing  the  normal  rate  of  the  pendulum. 

The  contacts  which  are  made  by  the  pendulum  to  provide 
energy  for  the  continuance  of  its  motion  are  very  brief, 
varying  from  0-025  to  0-05  second,  and  this  duration  is  self- 
controlling, inasmuch  as  it  depends  upon  the  rate  with  which 
the  magnet  restores  the  gravity  lever,  which  in  turn  depends 
upon  the  self-induction  in  the  whole  circuit.  It  is  found 
that,  although  the  contacts  occur  very  frequently  (every 
alternate  second,  as  explained  above),  the  duration  is  so 
minute  that  the  installation  may  be  worked  from  ordinary 
Leclanche  cells  without  putting  an  undue  drain  upon  their 
capacity.  Owing  to  this  fact,  this  installation  will 
prove  more  economical  in  battery  maintenance  than  the 


Fig.  5.— Diagram  op  Connections,  Mauritius. 


original  installation,  in  which  mercury  contacts  were  used, 
whose  duration  may  have  closed  the  circuit  for  a period  of 
the  order  of  one  Eecond  at  a time. 

Each  of  the  master  clocks  drives  two  or  three  secondary 
dials  (figs.  3 and  4).  One  of  these — the  mean-time  dial — is 
fitted  with  supplementary  contacts  to  enable  the  time  ball 
to  be  dropped.  In  this  clock  the  circuit  is  completed  at 
each  60th  second  by  means  of  a contact  fitted  upon  the 
seconds  arbor.  This  circuit,  however,  includes,  in  series  with 
the  foregoing  contact,  an  auxiliary  contact  fixed  to  the 
minute  arbor.  The  latter  arbor  revolves  once  in  an  hour, 
and  only  at  the  59'5th  minute  this  contact  is  closed  to  enable 
the  circuit  to  be  completed  by  the  contact  upon  the  seconds 
arbor.  Therefore,  at  the  60th  second  of  the  60th  minute  of 


each  and  every  hour  the  circuit  is  completed  for  the  release 
of  the  time  ball.  The  springs  for  these  contacts  may  be 
seen  in  fig.  4.  One  of  the  secondary  clocks  driven  by  the 
siderial-time  pendulum  is  arranged  so  as  to  break  the  circuit 
each  minute. 

The  writer  would  here  like  to  compliment  Mr.  Pearmain 
upon  the  design  and  construction  of  the  time-ball  mechanism, 
as  well  as  upon  the  manner  in  which,  having  regard  to  the 
local  difficulties  he  had  to  contend  with,  he  achieved  an 
efficient  time  service  for  the  island. 

Fig.  5 shows  in  diagram  form  the  electrical  arrangements 
for  one  of  the  pendulums  and  dials,  showing  that  the 
latter  are  connected  in  seiies.  It  may  be  mentioned  that 
there  is  practically  no  limit  to  the  number  of  secondary 
clocks  which  may  be  so  connected,  provided  the  voltage 
applied  to  the  circuit  is  suitably  increased  for  every  additional 
dial  included,  the  circuit  being  operated  on  a constant-current 
value  principle. 

Whilst  the  writer  was  engaged  in  the  absorption  of  the 
details  of  the  Mauritius  system,  as  explained  above,  he  came 
across  details  of  a similar  system,  but  differing  in  one  or  two 


Fig.  6. — Transmitter,  Nizamiah  Observatory,  with  Glass 
Cylindeb  Removed. 

rather  important  details,  so  as  probably  to  make  it  interesting 
to  readers  of  the  foregoing  matter.  This  apparatus  was 
designed  and  manufactured  by  the  same  makers  to  the  order 
of  Mr.  A.  B.  Chatwood,  F.R.S.A.,  Astronomer  to  the  Nizam 
of  Hyderabad,  for  the  new  Nizimiah  Observatory. 

The  construction  of  the  master  clock  pendulum  is  essentially 
the  same  as  that  of  those  described  above,  but  it  is  arranged 
that,  instead  of  every  alternate  second,  the  impulse  is  given 
to  the  pendulum  once  in  every  six  seconds.  Two  additional 
contacts  are  fitted  to  the  rod,  close  to  the  suspension — 
where  their  disturbing  effect  is  reduced  to  a minimum — 
and  by  these  the  secondary  clocks  are  enabled  to  indicate 
every  second.  This  offers  certain  advantages  where  transit 
observations  are  concerned,  and  only  a slight  disadvantage  ; 
the  greater  frequency  of  the  contacts  slightly  increasing 
the  cost  of  battery  maintenance  over  that  of  the  Mauritius 
system.  v ‘ ■)" 

The  master  clock  (fig.  6)  is  enclosed  within  a novel  type 
of  case  of  somewhat  more  than  passing  interest.  The  whole 
of  the  mechanism  is  enclosed  within  a hermetically  sealed 
glass  cylinder.  (In  the  figure  the  glass  is  shown  removed.) 
The  iron  caetiug  at  the  top  carries  the  mechanism, 
and  in  the  bottom  is  a hand-hole  closed  by  a removable 
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iron  cover,  through  which  access  to  the  pendulum  may  be 
had  for  regulating  purposes  without  removing  the  glass 
cylinder.  The  bottom  casting  carries  also  a small  non- 
return valve  and  connection  to  which  an  air-pump  may  be 
attached,  so  that  the  interior  of  the  case  may  be  maintained 
at  a constant  air  pressure  ; and,  in  order  that  no  leakage  of  air 
may  take  place,  india-rubber  packing  is  placed  between  the 
castings  and  the  glass  cylinder,  the  terminals  passing 
through  air-tight  glands  in  the  casting.  In  order  that  both 
pressure  and  temperature  may  be  observed,  an  aneroid 
barometer  and  a thermometer  are  fixed  within  the  cylinder. 

The  secondary  clocks,  of  Mr.  Chatwood  s own  design,  were 
provided  with  white  figures  on  a platinum  black  ground. 
It  is  claimed  that  this  enables  the  dials  to  be  read  with 
greater  facility. 

The  circuit  arrangements  (fig.  7)  differ  materially  from 
the  Mauritius  arrangements,  inasmuch  as  the  dials  which 
also  may  be  any  number,  the  voltage  being  suitably  arranged 


Fxg.  7, — Circuit  Arrangements,  Nizamiah  Observatory. 


— are  operated  by  two  independent  circuits,  controlling  the 
action  of  two  electromagnets  in  each  dial,  each  of  the  con- 
tacts on  the  pendulum  operating  one  magnet,  so  that  the 
even  seconds  are  indicated  through  one  circuit  and  the  odd 
seconds  through  the  other.  It  will  be  observed  that  a 
condenser  is  joined  across  the  master-clock  contacts  so  as 
to  absorb  the  spark.  # 

The  writer  should  add,  in  conclusion,  that  he  is  indebted  to 
the  courtesy  of  the  makers,  Messrs.  Gent.  & Co.,  Faraday 
Works,  Leicester,  who  make  a speciality  of  this  and  other 
classes  of  electrical  time  work,  for  the  illustrations  and  much 
of  the  information  which  has  enabled  him  to  place  descrip- 
tions of  these  interesting  installations  before  the  readers  of 
the  Electrical  Review. 


CABLE-FAULT  LOCALISATION  GRAPHS  IN 
PRACTICE. 

By  EDWARD  RAYMOND-BARKER. 


(Continued  from  page  570.) 

Fig.  42  affords  graphic  comparison  between  x to  L and  c 
to  L sets  of  bridge  readings  to  scale  zero  on  an  artificial 
copper  exposure  of  \ in.  (core  400  Cu/360  g.p.)  connected  to 
an  inserted  resistance  of  1,050  ohms. 

Fig.  43  shows  how  the  trend  of  a series  of  readings  and 
of  the  corresponding  curves  may  be  affected  by  the  condition 
of  the  iron  sheathing  wires  of  the  broken  cable.  The  two 
sets  of  curves  here  shown  are  from  a real  recovered  broken 
end  of  500  C'o/360  g.p.  core  with  9-in.  exposure  in  salt 
water  (wires  unstranded)  and  contiguous  sheathing  in  one 
instance  (a)  of  new  galvanised  iron  wires,  and  in  the 
Becond  instance  (&)  an  approximately  equal  superficial  area  of 
old  rusty  iron  sheathing  picked  up  with  the  broken  end. 
Naturally  the  water-column  apparent  resistance  between  the 
copper  exposure  and  the  iron  sheathing  wras  increased  by  the 
ru3t,  thus  causing  the  corresponding  curve  to  deflect  from  the 
vertical  much  more  than  does  the  curve  from  the  same  core 
exposure  with  the  new  and  galvanised  sheathing. 

Fig.  44  gives  two  graphs  of  actual  localisation  tests  made 
by  the  writer  on  a repair  of  one  of  the  French  Atlantic 
cables  (core  350  Cu/300  g.p.). 


The  ordinary  Jona  set  of  plottings  (a)  shows  plotted  on  a 
calculator-board,  ship’s  test  to  break  from  ship’s  cut-in. 

Ship  picked  up  to  break  0'78  n.m.  of  recovered  cable,  the 
measured  c R of  which  was  about  2 ohms.  The  inserted 
resistance  between  bridge  and  cable  had  been  992  ohms. 


In  fig.  44  the  set  of  plottings  (b),  likewise  from  a. 
calculator-board,  affords  an  interesting  instance  of  the  writer’s 
application  of  Jona’s  graphic  system  to  the  localisation  of 
partial  earth  faults.  The  plottings  marked  with  across  show 
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Fig.  43.— Core  500/360  lb.,  9"  Exposure  (Wires  Unstbanded). 


results  of  bridge  tests  with  various  battery  powers.  The 
circles  show  Mance  readings  with  a constant  voltage  and 
varying  bridge  ratios. 


The  trend  of  the  curve  showed  the  fault  to  be  a few  ohms 
from  ship.  In  fig.  44  (b)  the  dotted  line  is  drawn  to  the 

1) 
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true  ohmic  position  of  the  fault  on  the  line  of  resistance  as 
proved  by  length  of  cable  picked  up  to  the  fault,  and  is  seen 
to  be  absolutely  in  line  with  the  Mance  readings. 

Distance  of  fault  from  ship wasl, 347-1, 342  = 5 ohms.  An 
earth  overlap  made  (under  unfavourable  conditions)  to 
corroborate  the  above  result  gave  6 ohms,  which  proved  to  be 
1 ohm  in  excess. 

As  the  foregoing  two  graphs  are  good  representative 
examples  of  tests  respectively  to  a break  and  to  a partial 
earth  fault,  full  figures  are  here  given. 


Leolanch<5 
cells  (Z  to  Li) 

Milliamperes 

(S1,A.) 

l 

Bridge  readings 
to  scale  zero 
(992"  deducted). 

V M.A. 

CO 

40 
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54 

20 

12-8 

0279 

84 

10 
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5 

31 
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40 

26 
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53 
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84 

10 
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5 

31 
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B. 
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191 

I 

10 

5-2 

0 439 

288 

L 

5 

25 

0-816 
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40 
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0-216 
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20 
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I 
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5 
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20  Leolanchii  cells,  Z to  L. 


Series 

Bridge  ratios. 

l 

Bridge  readings 

B. 

M.A. 
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CO 

a 

18 
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4 
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Fig.  45  (a)  shows  a graph  localisation  made  by  the  writer 
from  cable  ship  Dacia  on  one  of  the  Atlantic  cables,  from 
ship  s first  cut-in  on  the  Newfoundland  banks,  to  ascertain 
the  distance  of  a break  which  had  interrupted  the  working 
of  the  cable,  and  which  the  Dacia  had  crossed  the  Atlantic 
to  repair. 

Tests  from  terminal  stations  had  pointed  to  the  break  as 
having  occurred,  more  or  less,  on  a slope  near  the  edge  of  a 
submarine  bank,  and  much  depended  on  exact  knowledge  as 
to  the  locality  of  the  break  and  depth  of  water  in  which  the 
broken  ends  of  the  cable  lay. 

On  the  strength  of  the  information  afforded  bv  graph 
‘K-  (a)  the  break  was  reported  to  be  between  seven  and 

eight  nautical  miles  from  ship.  Subsequently  ship  picked 
up  2 / n.m.  of  core  500/320  + 4'9  n.m.  of  core  400/360  = 
total  7-6  miles  of  cable  to  break.  Copper  exposure  was 
ounu  worn  to  conical  shape.  Length  of  exposed  wires  of 
copper  strand  from  0’6  in.  to  0-25  in. 

I he  dotted  line  in  fig.  45  (a)  indicates  that  point  on  the 

, of  resistance  proved  by  subsequent  tests  on  the  recovered 
cable  (corrected  for  temperature)  to  have  been  the  true  ohmic 
i intance  between  ships  first  cut-in  and  break,  viz., 
1,2:;_'  — 1,213  ohms  (inserted  resistance)  = 1!)  ohms  to 


Ship  then  hooked  and  cut  in  a short  distance  to  the  other 
side  of  break,  spliced  on  ship’s  cable,  straightway  filled  up 
tue  gap  and  completed  the  repair  within  the  confines  of  the 
bank-,  and  without  having  to  deal  with  any  great  depth  of 


Fig.  45  (b)  is  of  mere  academic  interest,  showing,  as  it 
does,  a graph  of  tests  made  after  the  completion  of  the 
aforementioned  repair,  on  the  short  end  between  ship’s 
second  cut-in  and  the  break. 

It  was  known  that  this  short  piece  could  not  amount  to  a 
mile  of  cable,  so  naturally  by  the  time  the  buoyed  short  end 
had  been  picked  up,  passed  round  the  drum  and  into  the 
tank,  up  into  the  test  box,  opened  out  and  joined  through 
to  the  testing  room,  the  broken  end  of  the  short  piece  being 
picked  up  was  well  “ on  the  move,”  which  fact  fully  accounts 


for  the  erratic  lay  of  the  curves  plotted  with  crosses  at  those 
portions  determined  by  the  lower  current  readings.  This 
second  exposed  end  (Cu/400  lb.  per  n.m.)  consisted  of  wins 
varying  in  length  between  0-6  in.  and  1 in. 

Without  dogmatising  as  to  the  exact  interpretation  of  these 
clearly  supererogatory  tests  made  on  a short  end  whilst  it  was 
being  picked  up,  the  writer  suggests  that  some  explanation 
may  be  derived  from  a consideration  of  the  following  facts  ; 
this  by  way  of  a useful  exercise  on  the  influence  of  testing 
currents  on  copper  exposures. 

(a)  Jona  curves  plotted  under  the  conditions  governing 
the  curves  hitherto  shown  in  this  work — viz.,  z to  L,  against 
the  negative  polarisation  current  from  the  exposed  end — 
normally  lie  from  the  lowest  current  plotting  up  on  the  right 
of  the  curve  sheet,  down  towards  the  highest  current  plotting 
on  the  left. 

(b)  As  will  be  shown  and  explained  later  on  in  the  present 
work,  a series  of  z to  L bridge  readings  on  a broken  cable 
from  which,  at  the  testing  end,  an  appreciable  positive 
current  is  flowing,  would,  if  plotted,  form  a curve  with  a 
trend  in  a direction  opposite  to  that  of  the  curve  mentioned 
in  (a),  and  useless  as  an  index  of  true  resistance  up  to  the 
break,  for  under  these  conditions  the  higher  of  two  currents 
will  be  found  to  produce  on  the  bridge  the  higher — not  the 
lower — resistance  reading. 

(c)  The  erratic  cross-plotted  curves  in  fig.  45  (b)  weie 
obtained  whilst  the  exposed  end  was  being  subjected  to  con- 
siderable mechanical  disturbance  by  being  dragged  along  the 
bottom  of  the  sea  through  the  water,  now  and  again, 
perhaps,  digging  into  the  mud  or  sand.  Thus,  the  gas  due 
to  the  polarising  effect  of  ship’s  zinc  testing  current  would, 
doubtless,  be  repeatedly  washed  or  knocked  off  as  soon  as  it 
formed,  thus  tending  to  leave  the  positive  current  from  the 
iron-copper  couple  at  the  broken  end  free  to  pass  along  the 
cable  towards  the  testing  end,  in  place  of  the  negative 
polarisation  current  met  with  under  normal  testing  con- 
ditions. This — from  the  appearance  of  the  curves  in  fig.  45 
(b) — would  appear  to  have  been  the  case  with  the  lower 
current  values,  these  naturally  having  been  more  easily  affected 
by  the  passing  of  the  end  through  the  water  than  were  the  higher 
current  values.  These  last  mentioned  appear  to  have  been 
strong  enough  to  polarise  the  broken  end  sufficiently  to  induce 
and  maintain  at  the  broken  end  a negative  potential  sufficient 
to  bring  the  lower  portion  of  the  curves  in  fig.  45  (b)  into 
the  category  of  normal  conditions.  This  rationale  would 
account  for  the  distinct  set  over  to  the  left  of  the  lower 
current  portion  of  the  cross-plotted  curves  as  compared  with 
the  correct  trend  of  the  higher  current  portions. 


In  the  practical  example  under  consideration,  the  broken 
end  was  picked  up  and  brought  in  board  before  the  writer 
had  time  to  repeat  the  tests  Mance  fashion,  ue.,  witn  a 
constant  battery  and  varied  bridge  ratios.  This  second 
broken  end,  namely,  that  of  the  short  piece  picked  up  was, 
therefore,  after  its  recovery,  immersed  in  salt  water  in  a 
sheathing-earthed  iron  bucket.  On  this  being  done  the 
Mance  balances  shown  by  the  errc/tf-plottmgs  in  ng.  4o  (b; 
were  observed,  and  all  readings— now  that  the  broken  end 
was  still— were  found  to  be  absolutely  steady. 


Series.  Tests. 


Polarity  of  Test  Currents. 


Although,  for  well-known  reasons,  break  or  fault  tests 
involving  an  exposure  of  the  cable  conductors  are,  as  a rule, 
made  with  the  negative  or  zinc  current  to  line  (as  this  cur- 
rent does  not,  under  ordinary  conditions,  cause  the  exposed 
copper  to  polarise)  cases  sometimes  occur  when  workable 
results  can  be  obtained  only  with  the  positive  or  carbon 
current  applied  through  the  Wheatstone  bridge  to  line.  _ 

On  these  occasions  the  exposure  is  found  to  polarise 
under  the  zinc  current,  and  to  break  down  or  decrease  m 
resistance  under  the  carbon — a characteristic  quite  contrary 
to  the  generally  received  customary  procedure. 

Then,  again,  under  these  same  conditions,  any  increase  in 
power  z to  L naturally  results  in  increased  bridge  readings, 
and  the  customary  law  as  to  increase  in  current  produc- 
ino  a decrease  in  the  bridge  readings  balancing  the  broken 
or°fanlty  cable  is  found  to  apply  only  when  the  tests  are 

made  c to  L.  . , , 

All  the  actual  instances  of  this  reversal  of  the  usual 
order  which  have  come  under  the  writer’s  notice  have  been 
connected  with  tests  on  heavy-core  cables  with  a copper 
exposure  at  the  break  of  considerable  superficial  area.  In 
some  cases  there  has  been  evidence,  when  the  ship  has 
picked  up  to  the  break,  that  the  exposed  copper  has  been 
buried,  when  both  the  setting  free  of  the  hydrogen  evolved 
by  the  zinc  current,  and  the  formation  of  the  cupric  chloride 
Balt  under  the  carbon  current,  must  have  been  greatly  dis- 

C°Where,  then,  a large  exposure  is  buried  in  wet  mud  or 
sand,  the  main  source  of  current  from  the  exposed  conductor 
will  be  the  battery  element  set  up  between  the  copper  con- 
ductor and  the  iron  cable  sheathing  through  the  intervening 
electrolyte  of  wet  mud  or  sand.  The  larger  the  exposure, 
the  less  will  be  the  tendency  for  it  to  polarise,  and  the  less 
affected  will  be  the  naturally  positive  polarity  of  the  copper 
of  this  fault  battery  by  the  action  of  a testing  current  applied 

at  the  ship’s  end  of  a cable.  . 

With  a positive  fault-battery  current  flowing  from  the 
cable  at  the  testing  end,  an  increase  in  voltage  z to  l applied 
to  the  cable  would — in  the  absence  of  polarisation,  with  its 
cmsequent  reversal  of  the  current  reaching  the  testing  end 
of  the  cable  from  the  break— be  accompanied  by  an  increased 
bridge  reading,  whereas,  under  these  conditions,  with  c to 
L an  increase  of  current  would  produce  a decreased  bridge 
reading.  That  this  is  so  will  be  proved  graphically 
further  on. 

The  following  is  a table  of  actual  results  obtained  in  tests 
for  the  localisation  of  cable  breaks,  in  which  the  use  of  z to 
L testing  current  proved  impracticable.  Useful  results  were 
obtained  by  ship  only  with  c to  L.  # 

These  figures,  for  which  the  writer  is  indebted  to 
Mr.  F.  C.  Crawford,  were  obtained  in  1904  on  the 
c.s.  Dacia  during  a repair  of  one  of  the  Atlantic  cables. 

400  lb.  Cu 
360  lb 

at  the  break  eventually  proved  to  extend  to  2 in.  of  opened- 
out  copper  strand. 

Fig.  46  shows  Jona’s  graphic  method  applied,  by  means 
of  the  writer’s  calculator  board,  to  the  figures  given  in  the 
foregoing  table. 

Test  d in  series  1,  although  in  the  right  direction  in 
regard  to  the  action  of  increased  testing  current  (in  this 
case  c to  l)  proved  useless  with  a calculated  result  of  minus 
13  ohms,  solely  owing  to  insufficiently  strong  testing  currents 
having  been  brought  to  bear  on  a copper  exposure  of  con- 
siderable superficial  area. 
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Useless. 


Pair  result — 
” viz.,  27“- 


readings  was  obtained  only  with  a carbon  testing  current. 


Taking  the  first  successful  test  in  the  foregoing  series, 
viz.,  test / in  series  2,  we  have — 

1,671  + 1,697  - 1,741  = 1,627  ohms. 

1,627  — 1,600  (added  resistance)  = 27  ohms. 

Correct  resistance  up  to  the  break  eventually  proved  to  be 
24  ohms.  The  conductor  (400  lb.  Cu.  per  n.m.)  was  found 
to  be  exposed  for  2 in.  Mud  on  centre  wire  indicated  that 
the  broken  end  had  been  buried. 

Fig.  46  shows  graphically,  by  Jona’s  method  of  plotting 
(z  to  l),  tests  «,  &,  c,  and  (c  to  l)  d in  series  1,  also(z  to  l) 
e and  (c  to  l)  / in  series  2 as  given  in  the  table. 

From  series  1 and  2 we  see  that  in  these  examples  : 

1.  Curves  plotted  from  z to  L readings  lie  in  a wrong 
direction  and  are  useless  for  indicating  the  point  on  the 
resistance  line  representing  x or  resistance  up  to  the  break. 

2.  Carves  plotted  from  c to  L readings  lie  in  the  right 

direction.  • N . . , , , , 

3.  The  curve  for  test  d (c  to  l)  in  series  1 has  a trend 
indicating  something  less  than  the  added  resistance  of 


C.S.  JJUCW.  UUlIUji  a lcyon  

foore  - 400  lhl  C_o_  er  N M \ The  exposed  conductor 

\ 360  lb.  g.f.  F / 


Actual  cable  testa  affording  an  instance  of  the  impracticability 
under  certain  conditions-of  usual  localising  routine  with  negative 
currents,  with  consequent  employment  of  positive  currents. 

_ 400  lb.  Cu 

°0re  360  IbTd.P? 


1 900  ohms,  in  other  words,  a negative  result  due  to  in- 
sufficiently strong  testing  currents  as  already  shown  in  the 

foregoing  ^ fce3(.  /-(c  to  L)  8hows  how,  with  increased 

positive  currents,  a satisfactory  result  was  obtained. 

Fig.  46  likewise  includes  other  series,  viz  , 3 and  4,  show- 
ing actual  tests  subsequently  made  in  connection  with  the 
same  work  as  that  already  alluded  to.  Here  it  is  seen  how, 


l 
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on  the  occasion  in  question,  the  only  satisfactory  results 
obtained  were  with  the  positive  or  carbon  current  to  line.* 

In  all  these  graphic  examples  obtained  from  plottings  on  a 
calculator  board,  dotted  lines  have  been  drawn  connecting 
the  curves  severally  with  the  correct  points  for  x on  the 
resistance  line  as  proved  when  the  ship  had  picked  up  to  the 
break. 

{To  be  continued .) 


CORRESPONDENCE. 

Letters  received  by  us  after  5 P.M.  OH  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Coefficient  of  Self-Induction. 

In  reply  to  the  letter  from  Messrs.  Smith  and  Cramp  in 
your  last  issue,  your  reviewer  finds  it  difficult  to  believe  that 
they  “have  never  suggested  that  the  numerical  relation 
between  current  and  flux  was  other  than  a rational  number.” 
In  your  issue  for  October  1st,  the  following  extract  appears 
above  both  their  names  : — 

“ This  definition  does  not  appear  to  us  to  be  inconsistent 
with  the  use  of  a complex  number  to  express  the  coefficient. 
For,  in  the  case  of  an  alternating-current  circuit  in  which 
iron  losses  affect  the  value  and  phase  of  the  current,  the  ratio 
between  that  current  and  the  magnetic  flux  undoubtedly 
involves  a complex  number.” 

Your  reviewer  leaves  it  your  readers  to  reconcile  these 
statements. 

When  there  is  iron  in  the  core  of  a coil,  the  ratio  of  the 
flux  to  the  current  is  not  constant.  This  ratio  is  not  only 
not  constant,  but  it  is  a double  valued  function  of  the 
current.  It,  undoubtedly,  has  in  general  a different  value 
when  the  current  is  increasing  from  what  it  has  when  the 
current  is  diminishing. 

Your  reviewer  has  never  come  across  any  sensible  defini- 
tion of  self-inductance  when  the  coil  is  immersed  in  a 
medium  of  variable  permeability.  He  is  therefore  unable  to 
answer  the  authors’  misleading,  or  rather  “ leading,”  ques- 
tions which  postulate  the  existence  of  such  a-,  definition. 
With  all  due  deference  to  the  authors,  Maxwell’s  energy 
definition,  which  is  now  adopted  by  all  physicists,  is  quite 
correct  and  intelligible  when  applied  to  coils  immersed  in 
media  of  constant  permeability.  When  applied  to  other 
cases  it  is  intelligible,  but  the  coefficient  varying  with  the 
current  and  the  time  cannot  be  used  in  a vector  equation 
at  all. 

Your  Reviewer. 


Cost  of  Living  In  the  Federated  Malay  States. 

Referring  to  your  article  on  this  subject  in  your  issue  of 
August  20th,  it  is  obvious  that  the  article  was  written  by 
“ one  who  has  lived  there,”  and  as  it  is  so  very  difficult  for 
people  at  home  to  get  correct  ideas  of  the  cost  of  living  in 
different  parts  of  the  world,  I would  suggest  that  you  publish 
no  articles  of  this  kind  unless  contributed  by  a person  actually 
on  the  spot  at  the  time  of  writing,  and  who  has  lived  in  that 
particular  district  for  at  least  three  years. 

Anyone  residing  in  the  Straits  Settlements  would  be 
exceedingly  surprised  to  see  that  the  value  of  the  dollar  is 
given  as  “ about  2s.  sterling,  but  its  value  fluctuates  with 
the  silver  market,”  as  the  value  of  the  Straits  dollar  has 
been  fund  at  2s.  4d.  since  about  four  years  ago — personally, 

I came  out  to  Singapore  about  years  ago,  and  at  that  time 
I learnt,  amongst  other  things,  that  the  value  of  the  dollar 
had  been  fixed  at  2s.  4d.  a few  months  previously.  Hence, 
a European  on  a sterling  Balary  now  gets  8'57  actual  Straits 
dollars  as  the  equivalent  of  £1  sterling,  instead  of  about  $10 
as  before,  so  that  anyone  coming  out  on  .£20  per  month 

* Since  the  above  waB  written  the  new  and  revised  (2nd)  Edition 
of  Mr.  11.  D.  Wilkinson’s  "Submarine  Cable  Laying  and  Repair- 
ing " has  appeared,  and,  regarding  the  subject  of  the  carbon  being 
at  times  the  only  practicable  current  to  employ  for  tests  to  a 
break,  the  student  will  do  well  to  read  the  paragraph  beginning 
half-way  down  page  307. 


would  receive — not  $200  more  or  less,  but  exactly  $171-40  ; 
a very  considerable  difference,  and  particularly  so  when  one 
bears  in  mind  the  fact  that  the  purchasing  power  of  the 
dollar  is  just  the  same  now  as  when  its  value  was  fluctuating. 

I received  my  copy  of  the  Electrical  Review  only  to- 
day, and  I read  this  article  with  pained  surprise ; it  is 
indeed  disappointing  to  think  that  this  kind  of  information 
cannot  be  relied  upon,  even  when  obtained  through  the 
pages  of  such  a well-known  paper  as  the  Electrical 
Review. 

For  the  use  of  anyone  who  happens  to  read  this,  and  who 
may  intend  going  abroad  at  any  time,  I might  mention  that 
a source  of  information  not,  I believe,  taken  advantage  of  so 
much  as  might  be  expected,  is  the  Emigrants’  Information 
Office,  31,  Broadway,  Westminster,  S.W.,  which  office,  to 
quote  from  one  of  their  handbooks,  “ was  established  by  Her 
late  Majesty’s  Government  in  1886  for  the  purpose  of 
supplying  intending  emigrants  with  useful  and  trustworthy 
information  respecting  emigration  chiefly  to  the  British 
Colonies  and  is  under  the  direction  of  the  Colonial  Office.” 

Letters  may  be  sent  unstamped  to  the  above  office,  and 
the  handbooks  cost  generally,  I believe,  about  sixpence  each. 

Precision. 

Singapore,  September  10th,  1909. 

[We  welcome  “ Precision’s  ” criticism,  as  we  are  anxious 
to  give  exact  information  on  the  cost  of  living  abroad  ; but 
does  not  he  labour  the  point  somewhat  ? The  only  item  in 
the  article  to  which  he  takes  exception  is  the  statement  that 
the  value  of  the  dollar  is  “ about  2s.,”  whereas  it  is  now  fixed  at 
2s.  4d.  This  cuts  both  ways ; a man  engaged  at  $200  a 
month  will  now  receive  the  exact  equivalent  of  £23  6s.  8d. 
instead  of  £20  more  or  less.  Our  contributor  lived  in  the 
Straits  Settlements  for  many  years. — Eds.  E.R.] 


Electric  Laundry  Irons  with  Indicators. 

In  our  letter  dated  August  17th  we  drew  your  attention 
to  a rule  requiring  indicating  devices  to  be  installed  where 
electric  laundry  irons  were  in  use  in  Australia. 

We  now  beg  to  state  that  this  rule  has  been  suspended  as 
far  as  South  Australia  is  concerned. 

For  Newton,  McLaren,  Ltd., 

D,  Eabdley  MoLaben, 
Managing  Director. 

Adelaide,  S.A.,  September  8th,  1909. 


Electricity  In  Mines. 

I am  very  much  in  agreement  with  you  on  the  subject  of 
the  panic  among  the  miners’  leaders  with  regard  to  elec- 
tricity in  mines. 

I think  there  ought  to  be  experiments  undertaken  at  the 
experimental  gallery  at  Altofts,  to  see  if  the  arc  from  a severed 
cable  or  a short-circuit  will  ignite  coal  dust  when  there  is  no 
fire-damp  present.  Of  course,  in  the  case  of  fire-damp,  the 
present  rules  (which  require  revision)  amply  provide  safe- 
guards ; but  is  the  coal-dust  danger  real  ? Iam  sometimes 
inclined  to  think  not,  as  all  the  experiments  carried  out,  both 
here  and  on  the  Continent,  have  always  been  initiated  by  a 
small  gas  explosion  or  by  a small  cannon  to  represent  a blown- 
out  shot.  Now  in  the  vicinity  of  such  initial  explosion,  the  coal- 
dust  laden  atmosphere  will  be  raised  in  pressure,  as  has 
been  proved  by  the  recording  pressure  instruments  at  an 
experimental  gallery  in  Germany,  which  recorded  a pressure 
up  to  20  lb.,  by  an  explosion  of  fire-damp  without  coal  dust. 
Has  this  rise  in  pressure  not  something  to  do  with  coal-dust 
explosions  ? It  would  not  be  present  at  the  damaging  of  a 
cable  by  tubs  or  a fall  of  roof,  which  can  easily  be  proved  by 
experiment. 

As  to  the  danger  from  shock,  this  can  be  avoided  by 
installing  good  plant  and  proper  maintenance,  and  all  un- 
skilled and  unauthorised  persons  when  in  doubt  should 
switch  off,  or  leave  alone,  and  send  for  the  electrician.  Top 
much  attention  cannot  be  given  to  earth  connections,  when, 
if  the  earth  detector  is  in  good  order,  trouble  should  soon 
be  located  and  put  right.  In  conclusion,  I think  revising 
the  present  rules  and  raising  the  status  of  mining  electrical 


engineers  by  the  formation  of  the  Institute  of  Mining 
Electrical  Engineers,  will  soon  bring  matters  into  a more 
MtirfactOTj  condition.  ^ ^ 

Pelton  Fell,  October  8th , 1909. 


Inadequate  Salaries  for  Technical  Teachers. 

I see  by  your  last  week’s  paper  that  a demonstrator  is 
required  by  the  electrical  engineering  department  of  the 
Dundee  Technical  College.  The  main  qualifications  are  a 
technical  degree  and  practical  experience,  while  the  successful 
candidate  is  expected  to  assist  in  the  equipment  of  the 
laboratory.  The  salary  is  £80.  This  salary  seems  to  the 
writer  a totally  inadequate  one,  and  he  is  surprised  that  a 
department  presided  over  by  an  M.I.E.E.  should  offer  so 
meagre  a salary  when  such  qualifications  are  necessary,  ihe 
salaries  paid  to  technical  teachers  are,  as  the  advertiser  must 
know  well,  low  enough,  and  it  should  be  the  endeavour  of 
one  who  has  risen  to  make  things  better  for  those  who  come 
after.  What  the  equipment  of  a laboratory,  while  the 
ordinary  class  and  lecture  work  is  going  on  means,  only 
those  who  have  passed  through  such  an  ordeal  know.  Ihe 
writer  rememberB  reading  a day  or  two  ago  that  Barnet 
(Herts  ) advertised  for  a handyman  for  a workhouse  at  30s. 
per  week,  which  works  out  at  a little  less  than  the  £80 

offered  in  the  present  case.  . _ „ T 

A*  1#  -I  • !• 


get  into  touch  with  all  who  are  interested.  I am 

to  do  my  share  in  the  North,  and  perhaps  others  will  o 

theirs  elsewhere.  0ntt,  ,s  strength. 


Unemployment. 

Having  read  with  much  interest  the  correspondence  on 
unemployment  and  combination,  I beg  to  ask  the  various 
writers  if  it  is  not  possible  to  do  something  in  the  direction 
of  organising  at  once  and  see  if  the  electrical  trade  want  a 
society  or  not.  I suggest  that  all  who  are  interested  in  this 
matter  send  in  their  names  and  views  to  the  Editor  of  the 
Electrical  Keview,  the  envelopes  to  be  marked  in  the 
left-hand  corner  (Society),  and  I beg  to  ask  if  the  Editor 
would  kindly  send  all  the  correspondence  to  my  address, 
which  I enclose,  and  I will  undertake  to  read  over  the 
matter  and  report  through  your  columns  the  result,  and 
from  that  we  should  be  able  to  ascertain  the  views  of  the 
trade.  I am  firmly  convinced  that  it  will  be  better  to  do 
this  than  keep  on  talking. 

There  is  no  doubt  the  trade  does  want  organising,  and 
the  sooner  the  better,  the  only  difficulty  seems  to  be  that  our 
trade  has  so  many  branches  and  too  much  of  the  looking 
down  upon  one  another  ; the  station  assistant  thinks  himself 
above  others,  and  so  on,  but  if  we  are  to  get  a standard  rate 
of  wages  for  the  various  branches  and  positions,  would  it 
not  be  better  if  all  this  was  left  on  one  side  and  try  to 
form  a body  ? Then  it  would,  perhaps,  be  possible  to  agree 
to  certain  scales  of  wages  for  each  section. 

There  are  so  many  branches  in  the  trade  that  most  people 
think  it  impossible  to  organise,  but  you  have  only  to  look 
at  the  Amalgamated  Society  of  Engineers,  and  you  will  see 
many  branches  in  their  trade,  but  each  branch  has  its  own 
rate  of  pay,  and  you  don’t  find  much  falling  out  in  their 

ranks.  ...  , 

In  reply  to  Wm.  Podmore,  who  suggests  joining  the 
A.S.E.,  I think  it  would  be  far  better  to  have  a separate 
society  ; there  is  plenty  of  room  for  one,  and  plenty  of  men 
in  the  trade  to  form  one. 

As  for  the  proposed  Engineers’  Association,  that  is  not 
what  is  wanted,  it  being  on  the  same  lines  as  the  Institution 
of  Electrical  Engineers,  which  is  of  no  use  to  the  man  who 
has  to  work  for  his  living. 

No  doubt  most  people  are  aware  that  there  is  already  an 
Electrical  Trades  Union,  but  the  bulk  of  their  members  are 
wiremen  ; they  do  not  make  any  provision  for  other  branches, 
and  even  if  they  do,  all  candidates  accepted  are  classed  as 
wiremen,  that  being  their  main  object. 

What  we  want  to  do  is  to  organise  electricians,  men  who 
have  served  a specified  time  at  the  trade  and  can  do  wiring, 
and  are  capable  of  taking  charge  of  plant  and  doing  running 
repairs. 

I appeal  to  all  shift  engineers  and  electricians  in  charge 
of  plant  to  send  in  their  names,  views,  and  suggestions,  as 
Boon  as  possible,  and  then  someone  in  each  county  can 


My  sympathies  are  with  the  unemployed,  having  been  out 
of  employment  myself;  but  I feel  that  I cannot  let  Mr. 
Podmore’s  lament  go  unanswered  : especially  that  part 
dealing  with  polytechnics  and  those  taking  advantage  ol  the 

facilities  offered  by  them.  . 

I am  a believer  in  the  principle  of  the  living  wage,  &c., 
but  Mr.  Podmore  does  not  abuse  the  men  on  this  point.  In 
fact,  Mr.  Podmore  gives  himself  away  somewhat  when  he 
says,  “ as  good  mechanics  and  electricians  are  watching  these 
robbers,  and  laughing  as  they  drill  a f-in.  hole  in  their 
brass.”  Now  the  point  is  this— these  men  are  paid  to  work, 
not  to  watch  and  laugh  at  the  efforts  of  others  ; that  is  their 
employer’s  business.  If,  instead  of  doing  this,  they  took  an 
intelligent  interest  in  their  own  work,  and  watched  the  efforts 
of  those  who  are  cleverer  and  better  men  than  themselves, 
they  might  then  improve  their  own  position  ; if  not,  in  the 
monetary  sense,  they  would  in  the  esteem  of  their  employers ; 

and  even  that  counts.  , 

After  all,  the  employers  and  their  charge  hands  are  the 
best  judges  of  a man’s  capabilities  and  whether  it  pays  to 
keep  a certain  man  or  not.  If  a man  can  do  his  work,  i 
is  immaterial  to  his  employer  where  he  gained  his  know- 

^These  polytechnic,  &c.,  men  are,  as  a rule,  men  who  use 
their  spare  time  and  money  for  their  future  welfare,  are  not 
spoon-fed,  and  many  have  been  compelled  to  rely  on  then 
own  individual  efforts ; the  consequence  is,  they  make  the 
most  use  of  any  opportunity  which  may  occur,  and  succeed 
in  life  without  taking  any  mean  advantage  of  others. 

Some  little  time  back  I had  to  examine  the  answers  to  an 
advertisement.  The  money  and  position  were  small ; one 
man  offered  his  services  (had  served  his  time),  there  was 
nothing  in  electrical  work  he  could  not  do  ; he  gave 
statistics  showing  day  and  year  of  birth  ; he  worked  out  his 
own  age,  unfortunately  for  him  he  was  a year  out  in  his 
calculations.  Another  (he  also  had  served  bis  time)  stated 
that  he  had  passed  “The  Cities  and  Gilds  exams.,  1 
presume  he  meant  « City  and  Guilds.”  There  were  over 
100  applications;  the  majority  of  them  displayed  that 
curious  combination  of  over-confidence  and  indifference. 

A man  should  be  judged  by  what  he  can  do,  not  by  what 
he  ought  to  do  and  the  amount  of  money  his  relations  were 

able  to  spend  on  him  as  a youth. 

All  honour  to  those  men  whose  parents  were  able  to  give 
them  a fair  start  in  life,  but  why  abuse  and  refuse  the 
right  to  work  and  live,  provided  the  game  has  been 
played,  to  those  who,  like  myself,  as  youths  had  to  struggle 

again8t  Adversity. 


Reversal  of  S.P.  Motor. 


I shall  be  glad  if  any  of  your  readers  can  give  me  any 
explanation  of  the  following  singular  occurrence.  I have  a 
2-h.p.  Fuller  motor,  210  volts,  60  periods,  single-phase 
(running  off  town  supply),  which  I use  to  drive  a couple  of 
lathes  and  other  small  machines.  This  motor  has  been 
running  for  about  eighteen  months,  and  has  given  me  every 
satisfaction,  but  on  starting  up  on  Saturday  last  I was 
surprised  to  find  the  direction  of  rotation  was  reversed. 

The  motor  or  connections  had  not  been  touch  in  any  way. 
I will  be  obliged  if  you  can  find  room  in  your  valuable  paper 
for  this  letter,  as  I have  asked  several  electrical  engineers, 
and  none  of  them  are  able  to  give  a satisfactory  explana- 

^0D*  Puzzled. 


Australia. — A decision  has  recently  been  given  by  the 

Australian  Customs  authorities  to  the  effect  that  relay  instru- 
ments, time  elements,  used  in  connection  with  electrical  circuit- 
breakers,  but  are  separate  and  distinct  from  them,”  are  dutiable  at 
the  rate  of  17£  per  cent,  in  the  case  of  foreign  productions,  those  of 
British  manufacture  being  admitted  at  10  per  cent,  ad  valorem. 
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PROCEEDINGS  OF  INSTITUTIONS. 


Steam  Turbines. 

By  Gerald  Stoney,  B.E.,  M.InBt.C.E.,  M.I.E  E. 

( Abstract  of  Cantor  Lectures  delivered  before  the  Society  of 
Arts,  March  and  April,  1909.) 

It  has  been  found  that  in  the  reciprocating  engine  there  is  little 
use,  considering  the  temperature  at  which  the  feed  water  is  returned 
to  the  boiler,  in  going  to  a better  vacuum  than  25  in.  With  the 
steam  turbine,  vacua  of  28J  in.  or  29  in.,  or  absolute  pressures  of 
from  f to  £ lb.  per  sq.  in.,  can  be  easily  utilised,  as  the  difficulty  of 
dealing  with  large  volumes  of  steam  does  not  occur  in  the  case  of 
the  steam  turbine  as  in  the  case  of  the  reciprocating  engine,  and 
it  has  been  found  that  with  the  steam  turbine  the  gain  due  to 
vacuum  goes  steadily  on  up  to  the  highest  attainable  vacua. 
Between  25  in.  and  26  in.,  or  26  in.  and  27  in.,  there  is  a gain  of 
about  4 per  cent. ; a farther  gain  of  5 per  cent,  is  made  with  the 
vacuum  increased  to  28  in.,  and  a still  further-  gain  of  6 to  7 per 
cent,  when  it  is  increased  to  29  in. 

This  is  more  easily  understood  if  we  consider  that  the  theoretical 
power  to  be  derived  from  the  steam  is  almost  proportional  to  the 
logarithm  of  the  expansions,  and  thus  practically  the  same  power 
can  be  obtained  working  from  400  lb.  to  1 lb.  absolute,  or  28-in. 
vacuum,  as  from  200  lb.  to  | lb.,  or  29-in.  vacuum.  In  each  case 
there  are  400  expansions  by  pressure,  and  in  each  case  the  theo- 
retical consumption  of  steam  by  Clausius’  cycle  would  be  about 
9 3 lb.  per  Kw.-hour.  With  150°  F.  superheat  this  would  come 
down  to  8'7  lb.,  and  under  the  conditions  of  200  lb.  pressure  and 
29  in.  vacuum  with  150°  F.  superheat,  13  2 lb.  per  Kw.-hour  has 
actually  been  obtained  with  an  overall  efficiency,  including  the 
alternator,  of  about  66  per  cent , or  71 J per  cent,  on  the  turbine 
shaft,  allowing  for  the  electrical  losses.  Prof.  Ewing,  in  his  book 
on  “ The  Steam  Engine,”  gives  a list  of  principal  results  obtained 
from  condensing  reciprocating  engines,  and  in  no  case  does  the 
ratio  of  the  consumption  of  steam  by  Clausius’  cycle,  compared 
with  that  used  per  indicated  horse-power,  exceed  64  per  cent.  As 
the  ratio  of  brake  horse-power  to  indicated  horse-power  is  never 
more  than  90  per  cent.,  this  meanB  an  efficiency  at  the  engine  shaft 
of  not  more  than  58  per  cent.  When  it  is  remembered  that  the 
figure  obtained  in  the  case  of  the  turbine  was  71  per  cent.,  and 
further  that  the  reciprocating  engine  is  unable  to  take  advantage 
of  high  vacua,  it  is  easily  seen  where  the  advantage  of  the  tnrbine, 
especially  in  large  sizes,  comes  in. 

In  all  machinery  with  reciprocating  parts,  heavy  foundations  are 
required,  and  in  many  cases  the  trouble  due  to  vibration  is  consider- 
able, especially  in  the  case  of  quick-running  engines.  Besides 
that,  especially  in  large  turbines,  the  cost  of  repairs  and  attendance 
is  much  less,  while  the  space  occupied  is  only  about  one- third  or  one- 
quarter  of  that  required  for  reciprocating  engines.  In  very  large 
Bizes  it  has  been  found  practically  impossible  to  make  reciprocat- 
ing engines  satisfactory,  and  it  may  not,  perhaps,  be  generally 
known  that  one  of  the  reasons  which  led  the  Cunard  Committee  to 
adopt  turbines  for  the  great  express  steamers  Lusitania  and 
Mauretania  was  the  fact  that  the  engineering  difficulties  of  the 
enormous  reciprocating  engines  required,  made  the  problem  almost 
impossible  of  solution  without  the  use  of  turbines. 

The  arrangement  universally  adopted  for  all  large  turbines  is 
one  in  which  the  expansion  of  the  steam  is  carried  out  in  stages. 
If  the  expansion  is  divided  up  into  a number  of  steps  the  velocity 
of  the  steam  is  greatly  reduced,  and  thus  not  only  can  the  surface 
velocity  of  the  turbine  wheels  be  reduced  but  also  the  speed  of 
revolution,  and  cutting  action  of  the  steam  is  prevented,  for  high 
velocity  Bteam  jets  are  able  to  cut  away  the  hardest  steel.  Even 
yet  in  some  classes  of  turbines  with  few  stages  there  is  still  cutting 
action  on  the  blades. 

The  compound  turbine  naturally  divides  itself  into  two  sub- 
classes, those  in  which  the  expansion  of  the  Bteam  takes  place  both 
in  the  fixed  and  moving  blades,  and  those  in  which  it  takes  place 
in  the  fixed  blades  only.  Included  in  the  former  class  is  the 
Parsons,  while  the  latter  contains  the  Rateau,  Zoelly,  Curtis,  and 
various  others.  In  the  Rateau  and  Zoelly,  which  strongly  resemble 
one  another,  the  velocity  of  the  steam  at  each  stage  is  taken  up  by 
a single  row  of  blades  mounted  on  a wheel,  and  in  the  Curtis  by  a 
wheel  having  two  or  more  rows  of  moving  blades  with  guide  blades 
between.  There  are  also  various  combinations  of  these,  especially 
those  with  a Curtis  high  pressure  part  and  a Parsons  low  pressure, 
but  as  yet  they  have  not  come  largely  into  use. 

Within  the  last  12  years  the  output  of  the  Parsons  steam  turbine 
has  gone  up  by  leaps  and  bounds,  until  there  are  now  on  land  about 
2,600,000  n.p.  of  tbe  Parsons  Bteam  turbine  at  work  and  on  order. 
Practically  the  whole  of  the  great  power  distribution  scheme  in  the 
North-eaBt  of  England,  at  Newcastle,  is  supplied  with  these  steam 
turbines.  This  not  only  supplies  electricity  for  lighting  to  the 
district  around  Newcastle,  but  also  the  whole  of  the  power  to  many 
works,  shipyards  and  factories,  besides  the  electrification  of  the 
Tynemouth  lines  of  the  North-Eastern  Railway.  In  tho  power 
stations  supplying  that  district,  there  are  erected— besides  smaller 
ones— eight  turbines  of  5,000  kw.  each,  the  latter  only  taking  13  2 lb. 
of  steam  per  Kw.-hour  at  full  load. 

In  the  Rateau  and  Zoelly  type  of  turbine  (which  have  been 
developed  chiefly  on  tho  Continent)  unlike  the  Parsons,  in  which 
expansion  takes  place  both  in  the  fixed  and  moving  blades,  the 
whole  of  the  expansion  is  in  tho  fixed  blades,  the  moving  ones  being 
cup-shaped  so  hb  to  turn  the  steam  and  make  it  give  up  its  energy 
without  altering  its  velocity  while  passing  through  them.  Tho  fixed 
blades  are  in  a series  of  diaphragms  in  a cylinder,  with  a shaft  passing 
through  bolos  at  $heir  centre,  which  shaft  carries  a series  of  disks 


having  cup-shaped  blades  on  their  circumference.  Where  the  sharx 
passes  through  the  diaphragms  there  are  suitable  glands  so  as  to 
minimise  the  leakage  of  steam  as  much  as  possible  ; and,  in  order 
to  get  a good  height  of  blade,  the  fixed  or  guide  blades,  especially  at 
the  high  pressure  end,  only  extend  to  a portion  of  the  circumference. 
As  a rule,  all  the  disks  are  approximately  of  the  same  diameter 
expansion  of  the  steam  being  allowed  for  by  both  increasing  the 
height  of  blade  and  also  increasing  the  widthB  of  the  sectors  of 
blades  admitting  to  the  revolving  disks. 

The  Curtis  turbine,  which  was  originated  in  America,  is  of  a 
similar  construction  of  diaphragms,  carrying  sectors  of  fixed  blades 
with  revolving  disks  between,  but  these  disks  carry,  instead  of  one 
row  of  blades,  two,  three,  and  sometimes  four  rows  with  fixed  bl&des 
between,  each  row  taking  up  a portion  of  the  velocity  of  the  steam 
and  delivering  it  to  the  next  row  of  guide  blades  at  reduced 
velocity  ; and  when  its  energy  has  become  exhausted,  it  is  delivered 
to  the  next  diaphragm,  where  the  drop  of  pressure  enables  it  again  to 
act  on  another  set  of  moving  and  guide  blades,  and  so  on  until  the 
exhaust  is  reached. 

And  now  as  to  the  theoretical  aspects  of  the  question.  Some  60 
to  70  years  ago  the  thermo-dynamic  theory  of  steam  was  worked 
out  by  Carnot,  Regnault,  Clausius,  Rankine,  Kelvin,  and  others,  and 
it  was  shown  that  under  given  conditions  of  superheat,  steam  pres- 
sure, and  vacuum,  it  was  not  possible  to  get  more  than  the 
amount  of  power  out  of  the  steam  as  expressed  by  the  cycle  which 
was  worked  out  almost  simultaneously  by  Rankine  and  Clausius. 
It  is,  then,  the  object  of  the  turbine  designer  to  obtain  a result  as 
close  as  possible  to  the  result  which  should  be  obtained  according 
to  the  above  cycle.  In  this  connection  it  is  necessary  to  have  the 
velocity  of  the  steam  passing  through  the  blades  the  best  in  relation 
to  the  velocity  of  the  blades,  and  experience  has  shown  that  in  the 
Parsons  type  of  turbine  this  is  best  when  the  velocity  of  the  steam 
is  somewhere  about  double  the  velocity  of  the  blades,  and  in  the 
Rateau  a little  over  one-third. 

Now  the  velocity  of  the  steam  depends  on  the  drop  in  pressure 
between  one  row  of  blades  and  the  next,  and  it  can  be  shown  that 

t)!=2jH^  where  g = gravity,  h is  the  homogeneous  head  of 

steam,  which  is  about  63,000  ft.  for  high-pressure  steam  and  about 
45,000  ft.  for  steam  at  atmospheric  pressure,  p is  the  absolute  pres- 
sure at  any  row  of  blades,  and  dp  is  the  drop  of  pressure  between 

one  row  of  blades  and  the  next,  and  therefore  is  the  amount  of 

P 

expansion  that  takes  place  in  any  row  of  blades. 

Take,  as  an  example,  a Parsons  turbine,  as  shown  in  fig.  1,  which 
is  the  blading  diagram  for  a 500-kw.  turbine  for  3,000  R p.h.,  and 
1501b.  pressure,  with  a vacuum  of  28  in.  If  we  assume  that  the 
turbine  is  of  the  same  diameter  throughout,  it  is  easily  seen  that 
since  the  speed  of  the  blades  is  constant,  in  order  to  make  the 
velocity  ratio  between  the  steam  and  the  blades  constant,  the 
velocity  of  the  steam  through  the  blades  must  be  constant,  and  as 


dp 


the  steam  at  each  row  expands  by  the  amount  _ . 

P 


it  is  evident 


that  each  row  must  have  larger  openings  than  the  one  before  by  the 


amount  and  also  that  this  ratio  “?is  a constant  throughout 

the  turbine  on  the  assumption  that  H is  constant,  which  is  approxi- 
mately the  case,  and  for  a preliminary  consideration  may  be 
assumed. 

From  the  equation  v2  = 2 g h ~ ? the  velocity  of  the  steam  can 

P 

be  calculated  at  any  point  along  the  turbine,  and  from  this  and  the 
area  through  the  blades  the  quantity  of  Bteam  used  per  hour  can  be 
calculated.  In  taking  the  area  of  the  blades  it  is  necessary,  not 
only  to  take  the  actual  area  through  the  blades,  but  also  that  of  the 
clearance  space  above  them,  and  further  to  the  quantity  thus  calcu- 
lated there  has  to  be  added  the  leakage  through  the  dummies,  and 
also,  if  steam  packed  glands  are  used,  the  quantity  of  steam 
required  to  pack  these  glands. 

Both  these  items,  especially  the  latter,  are  small  ones,  but  when 
all  these  allowances  are  made  it  is  found  that  within  errors  of 
observation  the  quantity  of  steam  used  by  a turbine  is  the  calculated 
one.  It  is  thus  easy  to  calculate  the  quantity  of  steam  used  by  a 
turbine,  but  the  horse-power  it  will  produce  is  another  question, 
and  in  many  cases,  especially  in  new  types  or  sizes  of  turbine 
where  the  steam  consumption  per  kilowatt-hour  was  uncertain  and 
a considerable  margin  was  left,  it  was  found  that  the  steam  pressures 
required  to  give  the  rated  output  were  considerably  lower  than  was 
anticipated. 

The  fact  that  the  steam  consumption  of  a turbine  so  nearly  agrees 
with  theory  proves  that  the  velocity  of  steam  through  the  blades 
must  very  closely  approach  the  theoretical,  and  in  fact,  unless  this 
was  the  case,  it  would  be  impossible  to  get  from  turbines  the  high 
efficiencies  that  are  obtained.  We,  therefore,  have  a turbine  con- 
sisting of  a drum  with  blades  gradually  increasing  in  height  accord- 
ing to  what  is  known  as  a logarithmic  law,  that  is,  each  row  of 

blades  is  '' fl  higher  than  tho  preceding  one. 

Now  since,  in.  an  ordinary  turbine  working  from,  say,  150  lb. 
steam  pressure  down  to  a pressure  of  1 lb.  absolute,  or  a vacuum 
of  28  in.,  there  are  about  150  expansions  by  pressure — or,  say,  100 
expansions  by  volume— we  require  the  blades  at  the  low  pressure 
end  100  times  as  long  as  the  high  pressure  eDd,  so  that  it  will  easily 
be  seen  that  the  blades  at  the  low  pressure  end  would  be  so  long  as 
to  be  impossible  to  put  on  the  spindle.  The  device,  therefore,  is 
adopted  of  increasing  the  diameter  towards  the  low  pressure  end 
(see  fig.  1),  and,  since  an  increase  of  diameter  also  increases  not  only 


,aPt. 
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_ P;r(.n mference  but  also  the  velocity  of  the  blades,  it  is  easily 
ieSrSSS5rfofbtoa.  will  vary  inversely  as  the  eqnwe  of 
Skiameter  ■ that  is.  if  you.  double  the  diameter,  you  double  the 
velocity  of  the  blades,  therefore  you  double  the  velocity  °f  * e 
steam  so  that  you  require  only  half  the  area  through  . 

hnt  Tikce  the  circumference  is  doubled  you  only  require  blades  of 
one  quarter  the  height.  The  usual  custom  in  land  turbines  is  to  hav 
three  drums  each  Va  or  1-4  times  the  diameter  of  the  next 
one,  and  thus  the  blades  on  the  second  drum  are  haU  the ^height 
they  would  be  if  on  the  diameter  of  the  first  drum, 


j?IG<  i. — Blading  Diagram  op  500-kw.  Turbine,  3,000  b.p.m. 


the  blades  on  the  last  drum,  one-quarter  the  height  they 
would  have  been  if  on  the  diameter  of  the  first  drum.  This, 
in  the  case  mentioned  above,  where  there  are  10C ' 
by  volume,  reduces  the  ratio  of  blade  heights  from  100  to  25,  and 
by  making  the  blades  at  the  exhaust  end  of  larger  openmg  so  that 
they  have  double  the  capacity  for  steam  of  the  ordinary  blades,  the 
ratio  of  blade  heights  is  further  reduced  down  to  12J,  and  thiais  a 
very  common  ratio  between  the  bladeB  at  the  high  pressure  and  the 
blades  at  the  low  pressure  end  in  ordinary  land  turbines. 

The  three  drums  of  the  turbine  are  so  proportioned  that  about  a 
quarter  of  the  power  is  in  the  first,  a quarter  is  in  the  secondandha 
Si  the  third,  bnt  this  is  purely  an  arbitrary  division,  and  can  be 
varied  within  wide  limits  to  any  extent  desired,  but  in  practice  it 
comes  out  as  a very  fair  compromise  between  the  various  conflicting 
conditions  that  have  to  be  considered.  Small  diameters  are  an 
advantage,  because  you  get  longer  blades,  but,  on  the  other  hand,  as 
we  have”  Bhown  before,  the  height  of  the  blade  vanes  m^rsely  as 
the  square  of  the  diameter,  and  it  must  be  further  remembered  that 
the  number  of  rows  required  for  a definite  expansion  also  vanes 
inversely  as  the  square  of  the  diameter,  and  therefore  with  small 

diameters  you  get  great  length  of  drum  and  ^ 

larger  diameters  you  get  short  drums  and  short  blades.  The  first 
gives  you  a turbine  shaft  of  great  length  which  is  imbletobend 
and  whip,  and,  therefore,  the  clearance  over  tbe  tops  of  the  blades 
has  to  be  increased : the  latter  gives  you  very  short  blades,  and  on 
account  of  their  shortness  the  percentage  loss  by  leakage  over  the 
top  of  the  blades  is  large,  and  the  best  result  is  obtained  by  a 
happy  compromise  between  the  various  conflicting  conditions.  In 
this  relation  it  is  easily  seen  that  for  any  given  number  of  expan- 
sions and  revolutions,  to  obtain  a given  velocity  ratio  a certain 
volume  of  spindle  is  necessary,  or  generally  a more  convenient  way 
of  expressing  it  is  that  the  product  of  the  number  of  rows  multiplied 
by  the  square  of  the  blade  velocity  gives  a constant  which,  for  any 
given  number  of  expansions  gives  a certain  velocity  ratio  between 
the  blades  and  the  steam,  which  may  be  from  0 4 to  0 6. 

The  above  theory  is  on  the  assumption  that  h is  constant,  that  is, 
that  steam  is  a perfect  gas,  which,  of  course,  is  not  ‘l™4®1 t”e’ 
therefore,  in  oraer  to  attain  accuracy,  corrections  have  to  be  made 
for  the  difference  between  steam  and  perfect  gas,  but  these  being  of 
a secondary  order,  they  are,  as  a rule,  most  easily  made  by  con- 
sidering h to  be  constant  for  various  portions  of  a turbine 

In  the  above  turbine,  as  I have  shown,  the  theoretical  curve  for 
the  blades  is  a logarithmic  one,  but  it  is  almost  impossible  in 


practice  to  make  a spindle  and  cylinder  of  logarithmic  curveB  and 
therefore  the  device  is  adopted  of  stepping  theturbrne  and 
as  shown  in  fig.  1,  the  blades  are  stepped  so  as  to  approximate 
closely  to  a logarithmic  curve,  each  step  being  made  so 
small  that  there  is  no  appreciable  loss  of  efficiency  due  t 
varying  velocity  ratios  along  the  step.  Another  msthod  of  calcula  - 
ing  turbines  is  by  the  entrophy  diagram  or  0tf>  method,  and ^ this 
leads  to  exactly  the  same  results  as  the  method  using  h,  or  the 
homogeneous  head  of  steam,  which  is  given  abov%  S°“e  d®  afwavs 
prefer  one  method,  and  some  the  other,  but,  persona  y, 
nref erred  what  may  be  called  the  h method.  , e, 

P Other  types  of  turbines  such  as  the  Zoelly,  Rateau  and  Cu  t , 
can  be  calculated  in  the  same  way,  but  the  velocity  “J10®  ^ ® 

the  best  results  are  different  for  them,  and  each  type  o ' Ss  it is 
to  be  considered  separately  on  its  own  merits  “g 

easily  seen  that,  for  a given  size,  the  lower  limit  of  speed  is  one  m 
which  the  blades  become  so  short  as  to  cause  excessive  ieakage  and 
Thus  loss  of  efficiency.  On  the  other  hand,  the  upper  limit  of  speed 
is  one  in  which  it  is  impossible  to  get  sufficient  area  through  the  low 
pressure  blades  to  give  good  results,  since  it  is  not  allowable  to 
stress  the  drum  or  disk  to  which  the  blades  are  fastened  beyond  a 
certain  point, ^ind  therefore  the  surface  speed  is  fixed,  and  it  is  also 
necessary  not  to  stress  the  blades  beyond  a certain  point,  and  there- 
in the  maxima  height  of  the  blade  on  the  drum  or  disk  is  also 

^Another  thing  is  that  it  is  not  advisable  to  have  the  height 
of  blades  more8  than  one-fifth  to  one-quarter  of  the  diameter 
of  the  drum  to  which  they  are  fixed,  as  otherwise  they  spread  bo 
much  at  the  tips  as  to  become  a bad  shape.  , . be 

With  these  limitations,  it  can  be  shown  that  turbines  can  be 
constructed  of  similar  dimensions  to  run  at  speeds  the  inverse  of 
those  dimensions  Thus,  if  we  take  a 1,000-kw.  turbine,  running  a 
3 000  R P M and  double  the  size  of  it  all  over,  the  surface  speeds 
will  be  the  same  at  1,000  r.p.m.,  and  the  stresses  on  the  oiater  a1^ 

the  blades,  drum,  &c.,  will  be  the  same.  . ' °n,  \nd 

have  double  the  diameter  and  double  the  height  ot  blade,  ana 
therefore  four  times  the  area  for  the  steam  to  pass  through,  with  the 
blades  moving  at  the  same  velocity,  and,  as  a result,  four  times  the 
power  win  be  obtained,  o.  o.t  tobine  ,t  1J)0  ,ee.  .ton.  w,U 
give  an  output  of  4,000  kw.  This  gives  the  limiting  speed 
for  any  given  turbine,  but  except  in  exhaust  turbines,  which  work 
with  Jteam  at  atmospheric  pressure,  and  therefore  have  to  deal 
with  great  volumes,  and  also  turbine-driven  blowers  which 
run  at  an  average  of  about  one  and  a-half  times  the  speed  of  turbines 
Stag  JSSS&n  and  dynamos  for  similar  outputs,  this  limit  is 

raNowait  can' be  shown  that  alternators  also  obey  the  same  rale  of 
varying  inversely  as  the  square  of  the  speed,  and  thus  it  will  be 
seen  that  alternators  coupled  to  turbines  go  up  in  size  topther.and 
that  apart  from  the  trouble  there  iB  due  to  being  compelled  to  have 
Si  ‘XTbb,  of  pole.,  alternators  of  ” ft 

sneed  have  similar  turbines  attached  to  them.  For  mBtance,  as 
above  a 1,000-kw.  turbine  attached  to  a 1,000-kw.  alternator  t 
3,000  r p.m.  will  have  similar  properties  and  characteristics  to  that 
of  a 4 000-kw.  turbine  attached  to  a 4,000-kw,  alternator  at  1,500 
B p m ’ and  thus  there  is  no  limit  to  the  size  of  turbo-alternator.  I 
the  case  however,  of  continuous  current  dynamos,  the  output  of  a 
dvnamo’ (as  it  is  chiefly  limited  by  commutation  conditions  which 
depend*  principally  on  the  ampere-turns  on  the  armature  per  inch 
diameter)  is  practically  only  proportional  to  the,  ?ndf  the 

easily  seen  that  a limit  is  soon  reached  where  the  speed  of  t e 
furhine  is  too  low  for  economical  conditions.  . , 

t This  statement  that  the  output  of  a dynamo  varies  mverBely  as 
the  speed  is  not  exactly  true,  the  real  ratio  in  practice  being  as  the 
li  power  of  the  speed,  but  still  a limit  is  soon  reached  for  continuous 
current  work  and  although  we  can  make  a 1,000-kw.  alternator 
• q ooo  r p m we  can  only  make  a 600- kw.  continuous 

a. « » woo-™  *> 

1 500  RPM.  The  500-KW.  at  3,000  r.p.m.  is  a very  good  machine, 
and  so  is  the  latter,  but  this  is  about  the  lowest  Bpeed  at  which  a 
turbine  can  economically  run  at  that  size,  ttd  thus  “^oweve^by 
more  than  about  1,200  or  1,500  kw.  into  one  dynamo.  However  by 
using  tandem  dynamos  it  will  be  seen  that  the  output  is  doubled, 
and  this  enables  tandem  turbo-dynamos  up  to  about  4,000  kw.  to  be 

eCIn0toeCadesignllof  marine  turbines  the  same  lines  are  flowed 
exactly  as  in  the  design  of  land  turbines,  but  in  marine  turbines  the 
limitations  of  the  screw  propeller  are  to  be  dea.t  with  instead  of 
the  limitations  of  dynamos,  alternators,  &c.,  in  land  work,  and  the 
importance  of  carefully  balancing  the  efficiency  of  the  propeller 
against  the  efficiency  of  the  turbine  has  to  be  most  fully  considered. 
ag  It UnLllers  as  a rule  are  more  efficient  the  slower  they  go, 

balance  between  the  two  has  to  be  most  carefully  looked  into.  As 
a result  it  has  been  found  that  with  simple  installations  of  screw 
propellers  and  turbines  it  is  not  advisable  to  go  below  a speed  of 
15  to  18  knots. 


Electrical  Matters  at  Newport  <MoT,  )*T^heTplef' 

tricitv  and  TramwayB  Committee  has  recommended  the  T.C.  to 
appoint  Mr.  C.  P.  Sparks  (not  Parkes  as  mentioned  in  error  on 
J 5431  at  a fee  of  250  guineas,  plus  travelling  and  out  of  pocket 
expenses  to  report  upon  the  question  of  tariff  so  that  the  modi- 
fications can  take  effect  as  soon  as  possible,  and  as  to  whether  the 

undertaking  i being  worked  to  the  best  advantage. 


I 
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£6,318. 


Ix  view  of  the  great  interest  that  was  taken  in  the  Man- 
chester Electrical  Exhibition  which,  at  this  period  last  year, 
was  giving  so  excellent  an  education  to  the  thousands  of  that 
district,  and  was  keeping  us  all  engaged  at  such  high 
pressure,  we  believe  that  the  balance-sheet,  given  below, 
will  be  studied  with  no  little  interest.  It  will  be  observed 
that  there  was  a net  profit  of  £6,318.  Twenty  per  cent, 
of  this  sum  was  returned  to  the  exhibitors,  and  10  percent, 
to  the  donors,  leaving  £740,  which  was  distributed  among 
various  charities  as  shown,  about  one-half  going  to  the 
Electrical  Trades  Benevolent  Institution.  The  Committee 
and  others  who  were  responsible  for  the  success  of  the  Exhi- 
bition—not  excluding  the  electrical  Press  which  played  no 
little  part  in  ensuring  the  above  result — are  to  be  congratu- 
lated on  the  financial  outcome  of  the  biggest  exhibition 
effort  that  the  British  electrical  trade  has  ever  made. 


Receipts, 

To  Space  account — exhibitors 
„ Donations — Corporations  ... 

„ Gate  money  and  tickets ’’’ 

„ Advertisements,  catalogues,  programmes  and  postcards 
„ Sundry  profits:— 

Lavatories,  cloakrooms  and  side-shows 

„ Electric  current  and  meters  

,,  Gas  and  water  

,,  Commission  on  refreshments 
„ Commission  on  stand  fittings  ...  ... 

„ Bank  interest  


£10,061 

1,133 

4,751 

823 

252 

930 

82 

1,033 

282 

46 

£19,393 


Expenditure. 

By  cost  of  buildings  ...  

,,  Manchester  Corporation  : — For  re-turfing, 
roadway,  drainage,  sewerage,  and  Poor 

Rate  ...  

„ Advertising:— Posters  and  bill  posting 
Electrical  Press  and  Daily  Press 
Post  Office  and  other  exhibits 

„ Entertainments  : — Bands 

Luncheons,  Press  and  opening 
ceremony 

Decorations  

„ Lighting  Fittings,  wiring  and  lamps  ... 
Electric  current  and  meter  hire 

„ Gas,  water  and  mains  

„ Police  and  Fire  Brigade  

„ Insurances  

,,  Licences  and  legal  charges... 

„ Architect’s  and  accountant’s  fees,  &c. 

„ Allowance  gratuitous  services  

„ Stationery  and  printing  catalogues 
„ Management,  travelling  and  preliminary 

expenses 

„ Office  expenses,  wages,  postage,  &c. 

,,  Special  rebate  to  members  N.E.M. A. 

„ Balance  profit  distributed  thus  : — Rebate 
to  exhibitors,  20  per  cent,  on  space 

money 

Rebate  to  donators,  10  per  cent,  on 
donations 

International  Trade  Exhibitions,  Ltd., 
45  per  cent,  on  profits  as  per  agree- 
ment   

C.  S.  Northcote  and  W.  Davenport, 
10  per  cent,  on  profits  as  per  agree- 
ment   

„ Benevolence  : — East  Lancashire  Syste- 
matic and  Benevolent  Institution  ... 
Electrical  Trades  Benevolent  Insti- 
tution   

Manchester  Royal  Infirmary 

Ancoats  Infirmary 

Salford  Royal  Hospital  ... 


£409 

729 

78 

£666 

272 


£424 

693 


£1,989 

113 

2,843 

632 

10 

365 

146 

109 

109 


£4,031 

908 

1,216 


938 

262 


1,117 

189 

265 

122 

115 

126 

311 

595 

1,546 

1,268 

66 


6,318 

£19,393 


Audited  and  found  correct, 

Edwin  Qutiibie  oi  Co.,  CJifirtercd  ^4 ccountcints , 

10,  Tokenhouse  Yard,  London,  E.Q, 

September  21st,  1909. 


NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  PLANT. 


Hand-Shield  Wall  Ping. 

The  use  of  the  ordinary  type  of  wall  plug  is  attended  with  some 
danger,  due  to  the  flexible  passing  through  the  hand  of  the  user 
and  its  liability  to  fray  aDd  short-circuit  on  the  edge  of  the  hole 
from  which  it  hangs.  To  remove  these  drawbacks,  the  British 
Central  Electrical  Co.,  of  17,  Hatton  Garden,  E.C.,  have  brought 
out  a Handshield  ” wall  plug,  as  illustrated  herewith  ; this,  it  will 


Fig.  1. — Hand -Shield  Wall  Plug. 


be  seen,  provides  complete  protection  to  the  user,  and  as  the 
flexible  hangs  out  of  a vertical  hole,  it  is  not  subject  to  the 
deleterious  bending  met  with  in  the  ordinary  type.  The  plug  is 
made  with  either  two  or  three  pins,  in  two  sizes  for  5 and  15 
amperes  respectively,  and  is  very  neat  and  handy  to  use.  It 
complies  with  the  recommendations  of  the  Home  Office. 

Two-Speed  “ Cascade  ” Motors. 

The  Sandycroft  Foundry  Co.,  Ltd.,  of  Chester,  have  brought 
out  a two-speed  “ Cascade  ” motor,  generally  similar  in  construction 
to  the  one-speed  machine,  except  that  slip-rings  are  provided.  The 
stator  windings  carry  only  primary  currents  when  the  machine  is 
running  at  the  higher  speed.  When  running  at  the  lower  speed 
they  carry  in  addition  the  secondary  currents  induced  by  the  action 
of  the  second  rotor  field.  The  rotor  winding  is  of  the  plain  barrel 
type,  exactly  similar  to  those  of  ordinary  slip-ring  machines,  the 
only  difference  being  in  the  method  of  connection.  The  windings 
form  a closed  circuit,  as  in  the  one-speed  machines,  but  a certain 
number  of  coils  are  tapped  into  the  closed  circuit  and  provided  at 
their  free  ends  with  slip-rings.  The  arrangement  of  the  windings 
is  Buch  that  when  the  slip-rings  are  short-circuited  the  current 
induced  in  the  rotor  gives  only  one  number  of  poles,  and  the 
machine  under  these  circumstances  behaves  exactly  like  an  ordinary 
slip- ring  motor.  When  the  slip-rings  are  open-circuited  a small 
number  of  the  rotor  conductors  become  inoperative,  and  the 
currents  in  the  rotor  then  produce  two  numbers  of  poles,  the 
second  of  which  acts  upon  the  stator  and  causes  the  motor  to  run 
at  “Cascade”  speed.  As  an  example,  a machine  wound  to  run  at 
8-pole  and  12-pole  speed  carries  8-pole  windings.  To  start  such  a 
machine  a starting  switch,  connected  to  the  slip-rings  in  the 
ordinary  manner,  is  gradually  short-circuited ; the  machine  then 
behaves  in  every  way  as  an  ordinary  slip-ring  motor.  When  it  is 
necessary  to  reduce  the  speed,  the  slip-rings  are  open-circuited  and 
the  short- circuiting  switch  mounted  on  the  side  of  the  motor  and 
connected  to  the  stator  windings  is  closed.  The  rotor  now  re-acts 
upon  the  stator,  and  the  machine  runs  at  “ Cascade  ” or  12-pole 
speed.  The  operation  is  reversed  when  it  is  required  to  raise  the 
speed  from  the  lower  to  the  higher  one.  Whilst  the  machine  is 
slowing  down  at  “Cascade”  speed  it  is  acting  as  a generator  and . 
returning  energy  to  the  line. 

It  will  be  noticed  that  with  these  machines  it  is  never  necessary 
to  break  the  main  circuit,  so  that  the  whole  of  the  operations  can 
be  brought  about  without  any  sparking.  This  method  of  control  is 
suitable  for  motors  required  to  run  for  long  periods  at  two  definite 
speeds,  and  we  are  informed  that  it  has  been  very  successfully 
applied  to  the  driving  of  air  compressors,  ventilating  fans,  mortar 
mills,  pumps,  &c.  There  is  a large  field  for  two-Bpeed  motors  for 
driving  such  classes  of  machinery  as  winding  engines  and  rolling 
mills  ; in  these  caseB,  instead  of  mounting  a short-circuiting  switch 
on  the  side  of  the  machine,  a controller  is  connected  with  the 
tappings.  When  starting,  the  stator  controller  iB  first  brought  into 
operation,  and  the  machine  is  speeded  up  to  “ Cascade  ” speed 
under  these  conditions  ; the  slip-ring  controller  is  now  brought  into 
operation,  and  the  machine  then  runs  up  to  the  higher  speed.  The 
method  of  operation  is  exceedingly  simple,  and  the  acceleration 
losses  are  very  considerably  reduced.  There  iB  a further  advantage 
in  the  application  of  these  machines  for  such  work,  as  when  starting 
in  “ Cascade  ” they  are  capable  of  exerting  a larger  starting  torque 
than  when  operating  on  the  slip-rings.  For  a given  input  the 
motor  at,  11  Cascade  ” speed  develops  40  to  50  per  cent,  more  torque 
than  wb«r  running  on  the  Blip-rings.  The  most  economical  method 
of  operating  the  winding  engine  is,  therefore,  to  start  with  the 
maximum  amount  of  power  required  during  the  winding,  and  to 
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run  np  to  speed  with  high  acceleration  up  to  the  two-thirds  speed. 
Above  this  speed  the  slip-ring  controller  comes  into  operation,  and 
for  the  same  power  input  the  acceleration  is  reduced.  With  this 
system  of  control  the  efficiency  of  electric  winders  is  high,  and 
important  advantages  without  complications  are  claimed  for  it. 

The  cost  of  a two-speed  winding  motor  is  hut  little  in  excess  of 
that  of  an  ordinary  one-3peed  slip-ring  machine,  and  the  further 
additional  cost  is  only  that  of  the  stator  controlling  gear  As  the 
amount  of  energy  to  be  dissipated  in  resistance  is  only  about  half 
as  much  as  with  single-speed  machines,  the  sizes  of  the  controlling 
resistances  are  much  reduced.  In  the  whole  operation  of  winding 
and  changing  speeds  the  main  circuit  of  the  machine  is  never 

open-circuited. 

Tell-Tale  for  Collieries. 

The  accompanying  illustration  shows  a "tell-tale  invented  and 
made  by  Messrs.  Imeson,  Finch  & Co.,  Ltd.,  of  Bridge  Works, 
Stockton-on-Tees,  to  indicate  the  number  and  identity  of  men  in  a 
nit.  It  consists  of  a series  of  numbered  swing  brass  checks,  each 
held  in  the  “ out  ” position  by  a swivel  pin,  bearing  the  correspond- 
ing number.  Each  man,  as  he  receives  his  lamp,  withdraws  the  pm 


to  gauge  in  standard  sizes.  The  high-lift  pumps  will  deal  with 
heads  up  to  2,000  ft.,  and  the  low- lift  ones  up  to  50  or  60  ft.  " 

shows  one  of  these  pumps  coupled  direct  to  an  electric  mo  > 
fig.  4 is  a sectional  view  of  the  pump.  A noteworthy  feature > is  the 
absence  of  a stuffing  box  at  the  delivery  end,  as  only  low  pressure 
exists  in  the  end  chamber.  Thus  much  wear  and  friction  has  been 
obviated,  to  say  nothing  of  the  saving  of  trouble  and  annoyance.  A 
the  suction  end  the  stuffing-box  is  water-sealed,  and  the  gland  need 
not  be  screwed  hard  up.  as  the  box  has  to  hold  against  only^atmo- 
sphere.  There  is  no  thrust  bearing  at  all,  as  end  thrust  has  been 
abolished  by  means  of  a patent  device  which  automatically  adjusts 
itself  for  changes  of  output  and  head  while  the  pump  is  jumimg, 
and  for  wear  in  the  impellers.  The  bearings  are  separated  from  the 
packing  by  a gap  of  an  inch  or  two,  so  that  mud  or  grit  cannot  enter 
them.  They  are  cast  in  one  piece  with  the  end  covers,  ensuri  g 
permanent  alignment,  and  are  provided  with  ring  lubrication.  In 
the  case  of  sinking  pumps,  forced  lubrication  is i fitted 

From  the  drawing,  fig.  4,  it  will  be  seen  that  the  pump  is  not 
built  up  of  sections,  one  for  each  stage ; the  central  casing  is  of 
cylindrical  bore,  and  the  guide  wheels  and  dmphragms  fit  accurately 
into  it,  so  that  dismantling  and  reassembling  is  extremely  easy,  and 


bearing  his  number,  and  attaches  it  to  his  lamp,  the  check  at  the 
same*  time  dropping  to  the  “ in  ” position.  No  person  is  allowed  to 
enter  the  mine  without  the  swivel  clip  attached  to  his  lamp.  On 
leaving  the  pit,  he  detaches  the  clip  and  pins  his  check  in  the 
“ out  ”,  position  again.  The  lamps  need  not  be  numbered.  The 
device  is  simple,  cheap  and  effective. 

TVillans-Ylctorla  Turbo-Pump. 

Messrs.  Willans  & Robinson,  Ltd.,  of  Rugby,  are  placing  on 
the  market  a new  turbo- pump  for  both  high  and  low  lifts,  designed 
on  lines  which  enable  it  to  be  manufactured  cheaply  and  accurately 


3.— Willans-Victoria  Turbo-Pump  coupled  to 
Electric  Motor. 


true  alignment  is  ensured.  The  impellers  and  guide  wheels  are  all 
made  of  special  bronze,  and  the  inner  surfaces  of  the  impeller  and 
guide  wheel  channels  are  finished  throughout,  so  that  the  water 
never  comes  in  contact  with  a rough  surface ; this,  as  experience 
has  shown,  materially  increases  the  life  of  the  parts.  The  central 
casing  is  lined  with  special  bronze.  We  are  informed  that  high 
efficiencies  are  beiDg  obtained  with  these  pumps,  which  are  buTt  to 
the  designs  of  Mr.  J.  Orten-Boving. 


New  Gauges. 

An  extremely  neat  system  of  gauges  has  been  brought  out  undei 
« Windley’s  Patent  ” by  the  Crown  Works,  Chelmsford.  It  con- 
sists of  a set  of  hardened  steel  blocks  of  standard  dimensions, 
which  are  employed  in  conjunction  with  an  outside  caliper  and  an 


Fio.  5. — Testing  the  Accuracx  op  the  Gauges. 


inside  gauge,  the  whole  outfit  being  mounted  in  a neat  pocket  case 
as  shown  in  fig.  6.  The  blocks,  which,  like  the  holders,  are  beautiful 
specimens  of  British  workmanship  of  the  highest  class,  are  seven 

£ 
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in  number,  varying  from  ^ to  1 in.,  and  give,  with  the  outside 
holder,  a range  from  -fa  to  2J  in.  by  steps  of  TV  in.,  or  40  sizes  ; 
with  the  inside  holder  the  range  is  from  2£  to  4 in.,  22  sizes,  and 
in  addition  the  blocks  themselves  give  40  end-measuring  sizes 
singly  and  in  combination. 

When  “ wrung  ” together,  by  sliding  one  over  the  other  under 
firm  pressure,  the  blocks  adhere  to  one  another  with  remarkable 
tenacity ; they  can  equally  well  be  “ wrung  ” together  with  one  arm 
of  the  external  holder,  when  they  form  a convenient  height  gauge, 
for  use  in  combination  with  a surface  plate.  An  important  feature 
of  the  system  is  the  self-checking  characteristic  of  the  device ; as 


refilling,  as  no  gas  is  generated  in  it ; it  is  connected,  as  shown  in  the 
accompanying  diagram  (fig.  9)  at  a,  in  parallel  with  a resistance  b, 
which  iB  the  only  resistance  that  requires  adjusting— a very  easy 
matter.  “ The  function  of  this  cell  is  to  make  the  meter  a watt- 
meter.” In  other  words,  the  effect  of  the  combination  is  that  the 
rate  of  evolution  of  gas  in  the  electrolytic  cell  e is  proportional, 
not  to  the  current  passing  in  the  main  circuit,  nor  to  the  voltage  of 
supply,  but  to  the  product  of  these  two  quantities.  We  have  not 


Fig  6.— Windley’s  Patent  Gauges. 


shown  in  fig.  5,  five  of  the  blocks  wrung  together  are  being  tested 
against  the  1-in.  block  in  the  holder,  and  a crucial  test  consists  in 
afterwards  interchanging  the  two  ; unless  the  gauge  is  perfect,  it 
will  not  pass  this  test.  The  internal  holder  can  similarly  be  tested 
with  the  external  calipers.  A set  of  these  gauges  was  reported  on 
by  the  National  Physical  Laboratory  recently ; no  error  in  length  as 
great  as  O'OOOOl  in.  was  found,  and  the  end  faces  were  reported  to 
be  parallel  within  that  amount. 

The  blocks  are  readily  inserted  in  the  holders  by  a quick-grip 
lock-nut  device,  and  the  combination  gives  a handy  set  equivalent 
to  over  100  separate  standard  gauges  with,  of  course,  a great 
economy  in  cost.  We  have  examined  a Bet,  and  greatly  admire  the 
excellence  of  their  finish  and  the  accuracy  of  their  dimensions. 

Tlie  Thorpe  Electrolytic  Watt-hour-Meter. 

Undeterred  by  the  apparently  insurmountable  difficulties  in  the 
way  of  constructing  a shunted  electrolytic  meter  of  the  gas 
voltameter  type,  the  inventor  of  the  Thorpe  meter  has  for  two 
years  been  experimenting  with  the  view  of  devising  such  a meter. 
He  now  claims  that  he  has  succeeded,  not  only  in  constructing  a 
shunted  meter,  but  in  making  a watt-hour-meter  on  this  principle. 
The  materials  appear  so  unpromising  as  to  be  absolutely  forbidding, 
but  the  inventor  states  that  his  meter  will  register  the  smallest 
current  passing,  and  that  the  drop  at  full  load  is  not  more  than 
one  volt ; that  it  is  a watt-hour-meter,  with  a dial  like  an  ordinary 
motor  meter,  and  does  not  require  refilling  or  resetting ; that  no 
chemicals  are  used  that  are  likely  to  give  trouble ; that  there  is 
no  temperature  error ; that  the  meter  has  a practically  straight- 
line  law  ; and  that  it  is  cheap  to  manufacture.  We  have  inspected 
the  meter  at  work,  and  as  it  will  be  on  view  at  the  Shoreditch 
Exhibition,  which  opens  on  Monday  next,  anyone  elBe  can  do 
likewise. 

i ig.  8 shows  the  interior  of  the  meter;  the  electrolytic  cell  is 
seen  on  the  right,  and  consists  of  a glass  bulb  attached  to  a 
capillary  IJ-tube,  the  former  containing  a weak  solution  of  caustic 
soda  and  the  latter  mercury.  Nickel  electrodes  convoy  the  current 
to  the  liquid  in  the  bulb,  and  bb  the  gases  evolved  collect  in  the 
bulb,  the  mercury  is  slowly  forced  up  the  other  leg  until  it  makes 
a contact  and  actuates  an  electromagnet;  the  latter  registers  on  a 
dial  and  recoiding  train,  and  the  extra  current  passing  through 
the  electrolyte  lircs  the  mixed  gases  as  the  liquid  leaves  the 
Kathode  point,  thus  releasing  the  electromagnet  and  at  the  same 
time  refilling  the  bulb  with  electrolyte.  The  bulb  at  the  other  end 
of  the  U-tube  is  sealed,  so  that  the  temperature  and  pressure  of 
the  atmosphere  have  no  effect  on  the  records. 

The  trouble  due  to  the  back  e.m.f.  of  the  electrolytic  cell  is 
overcome  by  a novel  device  called  an  ‘‘absorption  cell,”  which 
is  a test  tube  containing  two  plates  of  nickel  having  a surface  of 
160  mm.*,  in  a 20  per  cent,  solution  of  caustic  soda.  This  cell, 
which  is  seen  on  the  left  hand  of  the  figure,  never  requires 


Fig.  8.— Tbobpb  Elbcxboiatic  Watt-houb-Mbieb. 


Fig.  7. — Thoepe  Time-Limit. 
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ret  understood  precisely  how  or  why  this  comes  about,  but  we  are 
Csured  that  it  is  so  in  practice,  within  a range  of  ^oltage  of  20  per 
,,nt  above  or  below  normal.  The  main  current  passes  through  the 
ahunt  s° producing  at  full  load  a drop  of  * volt  in  the  case  of  the 
D tvne  ’ and  1 to  1 volt  in  the  case  of  the  A type  of  meter.  The 
current  through  the  electrolytic  cell  is  extremely  small,  the  resist- 
££  r being  of  the  order  4,000  ohms,  and  on  open  circuit,  though 
* very  small  current  necessarily  liows,  there  is  no  creeping,  as  t e 
gases  evolved  recombine,  without,  therefore,  actuating  the  record- 

'somewhat  similar  meter  is  made  without  a dial,  a thermometer 
scale  reading  to  J unit  being  substituted;  this  is  made  for  two 
ranges  up  to  250  and  to  1,000  units  respectively.  This  meter  can 
be  reset  by  means  of  a key,  which  fires  the  gases  and  restores  the 
reading  to  zero,  without  opening  the  case.  * 

The  essential  device  of  the  Thorpe  meter  has  beenapphed  also  to 
a time  limit  for  a circuit-breaker,  as  shown  in  fig.  7.  Jhe  coil  at 
the  bottom  of  the  figure  carries  the  main  current,  and  on  the 
occurrence  of  an  overload  attracts  an  armature,  which  closes  a cir- 
cuit through  the  electrolytic  cell  on  the  left-hand  and  the  lamp  at 


LEGAL. 


A Pit  Repairer's  Claim. 

A Lochore  pit  repairer  has  raised  an  action  in  the  Sheriff  Court, 
Kirkcaldy,  against  the  Fife  Coal  Co.,  for  £500  as  compensation  for 
injuries  received  in  a pit  explosion.  Pursuer  says  he  was  to 
switch  on  the  current  for  the  ventilation  of  the  seam.  Not  anticipat- 
ing any  danger,  and  being  ignorant  of  the  dangerous  character  o 
the  gas  with  which  the  seam  was  impregnated  he  did  so  and 
immediately  after  the  starting  of  the  motor  a terrific  explosion  of 
inflammable  gas  took  place.  Three  of  the  pursuer  s feUow-workmen 
were  precipitated  down  the  shaft,  and  were  either  instantaneously 
killed  or  fatally  injured,  while  the  whole  of  the  men  in  the  seam, 
including  the  pursuer,  were  severely  burned  or  otherwise  mjured.. 
The  accfdent,  he  contends,  was  caused  through  the  fail«re  of  the 
defenders  to  provide  a proper  system  of  ventiiation.  Defenders 
admitted  liability  for  the  accident  to  the  pursuer,  and  tendered  £200 

in  settlement  of  the  claim.  The  Sheriff  is  considering  the  case. 


Fig.  9.— Diagram  op  Connections. 

the  top  of  the  figure.  It  also  closes  a circuit  fading  though  one 
leg  of  the  double  U tube  to  a tripping  coil  on  the  circuit  breaker, 
Ms  is  open  at  the  contact  in  the  U-tube. 

gases  in  the  bulb  goes  on,  the  mercury  is  driven  up  the  left  hana 
tubes  and  on  reaching  the  adjustable  contact,  which  ib  set  by  t e 
scale  ’shown,  closes  the  circuit  to  the  tripping  coil,  opening  the  main 
St*  The electrolysis  continues  until  the  liquid  in  the  bulb 
leaves  the  kathode,  when  a spark  occurs  and  the  gases  are  igmt  , 
resetting  the  device.  Should  a temporary  overload  occur  the 
armature  being  released,  prevents  tie  trip  coil  from  being  energi  , 
but  the  electrolysis  continues  until  the  apparatus  resets  itself  a 
usual— a matter  o f only  about  20  seconds.  The  time  limit  can  be 
set  to  any  value  below  20  seconds— in  the  case  of  the  instrument 
that  we  inspected  Lastly,  the  device  has  been  applied  to  an  auto- 
matic motor  starter.  All  these  new  apparatus  will  be  exhibited  at 
Shoreditch  by  the  Thorpe  Meter  Syndicate,  Ltd.,  for  whom  Mr. 
Haydn  Harrison,  of  11,  Victoria  Street,  is  the  sole  agen  . 

Suterlite  Reflectors. 

Messrs.  Cunnington,  Habris  & Co  , of  21,  North  Audley  Street, 
W who  have  taken  over  the  business  of  Messrs.  Frank  Suter  & Co. 
Ltd.,  have  improved  the  “ Suterlite  ’’  reflectors,  which  are  now 
being  made  in  aluminium  and  lined  with  opal  glass.  A special 
feature  claimed  for  their  design  is  the  facility  for  wiring  them  with 


Alleged  Electrical  Deeects  in  Fipe  Pits. 

[Prosecution  by  KM.  Inspector.] 

A case  of  great  interest  was  heard  on  Thursday  last  week  in  the 

DC£“T  SSow?-»'.iero.  the  Fife  Coal  0.  ™ cb.,Bed 
with  having  in  Foulford  Pit  (1)  caused  or  permitted  to  be  used  two 
switches  and  two  fuses  which  were  not  sufficient  in  size  a 
now'er  for  the  work  which  they  might  be  called  upon  to  do  , (2) 
caused  or  permitted  to  be  used  in  the  switch  room,  without  being 
earthed  a metallic  cover  provided  to  prevent  accidental  contac 
with  live  parts ; (3)  caused  or  permitted  to  be  used  two  gate-end 
or  terminal  boxes  which  were  not  in  any  way  fixed,  and  0*  wbich 
one  was  not  efficiently  earthed,  and  the  other  was  not  «“ 
all  • (4)  caused  or  permitted  the  unarmoured  conductors  or  distri 
button  cables  in  the  main  haulage  road  not  to  be  efficiently  covered 
and  safeguarded  at  all  parts,  and  not  to  be  so  mstalled  worked 
and  maintained  as  to  reduce  the  danger  through  accidental  shock 
or  fire  to  the  minimum;  (5)  caused  or  permitted  the  unarmoured 
conductors  or  distribution  cables  in  the  main  haulage  road  and 
in  two  haulage  roads  leading  to  the  coal  face  from  the  ma 
haulage  road  to  be  fixed  within  reach  of  injury  from  passing  tubs 
or  trams  and  not  to  be  protected  by  a suitable  covering,  in  conse^ 
auence  whereof  the  installation  covering  on  the  conductors  was 
Sed  by  abrasion  at  parts,  and  thus  created  danger  through 
accidental  shock  or  fire  in  contravention  of  the  Coal  Mines  Regu- 
lation Act  1887,  and  the  electrical  special  rules. 

Dr  John  Ross,  on  behalf  of  the  Fife  Coal  Co.,  said  the  Inspector 
having  41  mines  to  deal  with  calmly  pounced  on  one  pit  in  which 
he  thought  he  had  found  defects,  and  without  further  notice  t 
was  followed  by  these  proceedings.  Accused  was  asked  to  do 
something  1 that  was  almost  impossible,  namely,  to  remove  the 
whole  of  the  company’s  plant  from  this  date.  In  regard  to  another 
pit  at  LumphinnanB,  the  Inspector  was  asked  to  state  what  be  was 
driving  at,  but  he  would  not  come  to  close  quarters  and  say  what, 
ll  wanted.  He  would  rather  lie  by,  and  at  a convenient  oppor- 


Fig 


. io. — Centre  Strip  and  “Suterlite”  Metallic-Filament  Lamp. 


ordinary  v R.  wire  instead  of  flexible.  The  holders  are  mounted 
on  a carrier  a,  as  shown  at  d in  fig.  11,  which  can  be  wired  and  slid 
into  position  in  the  channelling  ; the  terminals  g are  slotted  in  such 
a way  as  to  prevent  any  risk  of  shearing  the  wire,  and  it  is  only 
necessary  to  strip  the  insulation  off  about  i in.  of  the  wire  as  at  i 
beforeclamping.it  in  place  with  a nut  h,  Instead  of  the  10-in. 
“ Saterlite  ” carbon  lamp,  two  of  the  firm’s  metallic-filament  lamps, 
with  contacts  at  both  ends,  can  be  used,  as  shown  in  fig.  10.  Ihe 
reflector  can  be  made  continuous  by  adding  as  many  12-in.  sections 
as  may  be  desired.  Fig.  12  shows  a section  of  the  reflector  with 
opal  linino’ ; it  can  also  be  had  of  polished  aluminium.  Fig. 
■hows  a piece  of  the  centre  strip  with  the  holders  and  one  of  the 
two  lamps,  which  are  silvered  on  the  underside. 


jijG  12, — Section  op  Reflector,  showing 
' the  Centre-Strip  slid  into  place. 

tunity  seize  the  oeeeeion  o!  todiog  °»t  eeme  peltey  ddeet.  The 

Inspector  knew  perfectly  lh . l“«  «“>>•»' 

anxious  to  u3e  every  precaution  p ed  neither  trouble  nor 

i .. 

^ o u tar  6 the"  °p  r o c a ^ it  o r fiscal,  said  he  did  not  desire 

thwe  should  be°m^mi^nd^standmg  ^n  regar^  to  gf 

the  prosecution.  The  FifeCoal  of  26,000 

jsrL" b’o“”  °( 
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past  experience  that  this  opportunity  should  be  taken  of  en- 
devouring  to  stimulate,  or  perhaps  he  should  say  create,  a sense  of 
not  merely  the  responsibility  incumbent,  but  the  relative  duty 
consequent  thereon,  upon  those  who  were  superior  to  the  certificated 
managers  of  the  pits.  Granted  that  Mr.  Rowan  might  also  be 
responsible,  they  might  perhaps  deal  with  him  later  on.  They  also 
alleged  that  Richardson,  the  certificated  manager  of  the  pit,  had  a 
statutory  duty. 

Sheriff  Shennan  : Apparently  that  is  not  disputed,  assuming 
the  complaint  is  relevant. 

Mb.  Soutar  said  there  was  a specific  complaint  made  in  April 
in  regard  to  part  of  the  plant,  and  the  detailed  objections  were  dis- 
covered in  the  end  of  July. 

The  Sheriff  said  he  must  write  a judgment  on  the  relevancy. 

Dr.  Ross  : If  you  go  into  electricity  we  may  have  to  send  to  the 
ends  of  the  earth  for  experts. 

Our  correspondent  reports  that  his  Lordship’s  decision  is 
anxiously  awaited. 


INTERLOCKED  MOTOR  STARTERS  AND 
SHUNT  REGULATORS. 


By  T.  GOLDING  ahd  0.  C.  DINERMAN. 


The  subject  of  interlocking  motor  starters  and  shunt  regu- 
lators has  received  but  little  attention  from  contributors  to 
the  electrical  Press,  and,  since  it  is  a subject  of  such  vital 
importance,  a short  description  of  some  of  the  methods 
adopted  by  leading  manufacturers  will  doubtless  prove 
interesting. 

The  necessity  for  effective  interlocking  is  evident,  when 
the  dangers  of  starting  up  a motor  with  a weakened  field  are 
considered,  both  from  the  points  of  view  of  the  motor  and 
the  starting  rheostat.  Unless  some  arrangement  is  pro- 
vided to  ensure  a full  field  at  starting,  great  damage  is  likely 
to  occur.  Not  only  should  the  motor  be  started  up  with  a 
strong  field,  but  precautions  should  also  be  taken  to  prevent 


FIELD 

> REGULATING 
‘ RESISTANCE 


resistance  being  suddenly  inserted  in  series  with  the  shunt 
field  in  large  steps  when  the  motor  has  run  up  to  normal 
speed. 

If  devices  are  not  provided  to  meet  these  ends,  and  the 
motor  is  started  up  with  the  field  weakened  by  regulating 
resistance,  the  rushes  of  current  in  the  armature  are  excessive, 
owing  to  the  slow  increase  of  back  e.m.e.  This,  conse- 
quently, causes  disastrous  sparking  at  the  commutator, 
with  consequent  wear  and  tear  ; further,  if  the  motor  is  not 
sufficiently  fully  designed,  there  is  a danger  of  burning  out 
armature  coils.  Again,  rheostats  are  designed  to  start 
up  motors  on  the  assumption  that  the  current  rushes  will 
not  exceed  the  normal  full  load  current  by  more  than  a 
certain  percentage.  Obviously,  therefore,  if  these  rushes 
are  much  heavier  than  the  specified  amount,  the  resistance 
may  be  burnt  out  as  well  as  bad  sparking  take  place  between 
the  brush  and  the  contacts. 

Having  started,  up  satisfactorily,  if  a high  resistance  is 
suddenly  inserted  in  the  field  circuit,  not  only  is  bad  sparking 


obtained  at  the  commutator,  due  to  the  greatly  weakened 
field,  but  a high  e.m.f.  of  self-induction  is  produced  in  the 
field  windings,  which  may  break  down  the  insulation  or  in 
other  ways  cause  damage.  These  effects  are  both  costly  and 


Fig.  2. 

annoying,  consequently  any  device  which  will  reduce  the 
danger  is  exceedingly  valuable  ; and,  as  in  actual  practice 
the  addition  of  suitable  apparatus  is  generally  so  simple  and 
cheap,  it  is  advisable  always  to  have  some  interlocking 
device  when  starters  and  shunt  regulators  are  used. 

Generally  speaking,  the  devices  in  practice  designed  to 
attain  the  above  ends  can  be  classified  under  two  headings, 
viz.,  mechanical  and  electrical. 

Of  the  mechanical  interlocks,  perhaps  the  most  simple  is 
the  type  illustrated  in  fig.  1.  It  consists  essentially  of  a 
series  of  contacts,  some  of  which  are  for  starting,  the 
remainder  being  for  regulating. 

In  the  example  shown,  the  usual  English  method  of 
moving  brush  arm  is  reversed,  the  sector  being  revolved  and 
the  brushes  remaining  stationary. 

When  the  sector  is  in  the  position  shown,  the  extension 
a brushes  the  first  of  the  fixed  contacts,  and  thus  com- 
pletes the  field  circuit  through  the  brush  B.  Further 


Fig.  3. 

movement  will  bring  the  sector  on  to  the  contact  c com- 
pleting the  armature  circuit  through  all  the  starting  resist- 
ance. When  this  has  been  cut  out,  the  sector  short- 
circuits  c and  D,  and,  consequently,  all  starting  resistance, 
at  the  same  time  breaking  the  field  circuit  at  b,  but  making 
it  again  on  the  first  regulating  contact.  As  the  lever  ii 
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moved  farther  round,  regulating  resistance  is  inserted,  and 
the  motor  speed  is  increased. 

It  will  be  obvious  that  before  the  regulating  resistance 
is  inserted,  the  starting  resistance  must  first  be  cut  out. 

This  type  of  apparatus  can  be  fitted  with  automatic 
eatures,  to  protect  the  motor  against  inequalities  of  load  or 


supply.  The  actual  apparatus— of  which  fig.  2 is  an  ex- 
ternal view— is  of  German  manufacture,  and  is  designed 
for  outputs  from  1 to  150  b.h.p. 

It  will  be  noticed  that  in  the  “ off  ” position  the  shunt 
field  has  a discharge  path  through  the  armature  and  start- 


Fig.  5. 


ig  resistance.  This  is  clearly  advantageous  in  cases  where 
le  regulating  resistance  has  a high  value. 

"Whereas  in  the  above  case  both  operations  are  carried  out 
y\e  movement  of  one  lever,  figs.  3 and  4 illustrate  a 
Joe  in  which  two  separate  levers  are  provided.  One  lever 
[for  starting  only,  and  on  it  reaching  the  « full-m  position 


.4 


and  being  engaged  by  the  “ hold-on ’’  magnet,  a projecting 
piece  on  the  casting  engages  the  trailing  lever,  moving  it 

to  the  first  of  the  shunt  contacts.  . 

Whilst  cutting  out  the  armature  resistance  the  shunt 
regulating  resistance  is  short-circuited  by  means  of  a contact 
on  the  leading  lever  brushing  a sector.  In  the  normal 
running  position  of  the  leading  lever  this  short-circuit 
is  removed,  and  the  trailing  lever  is  free  for  regulating 
the  speed. 


Any  abnormal  condition  in  the  line  or  load  effects  the 
release  of  the  leading  arm,  which,  being  controlled  by  a 
powerful  spring,  returns  to  the  “ off  ” position,  taking  the 
regulating  arm  with  it.  _ > 

To  illustrate  the  application  of  interlocking  as  applied  to 
automatic  motor-starters,  fig.  5 is  given.  This  is  a most 
simple  case,  the  regulating  resistance  being  short-circuited 
(by  a brush  on  the  rheostat  arm)  in  a similar  manner  to 
that  described  in  reference  to  figs.  3 and  4,  until  all 
starting  resistance  has  been  cut  out,  when  the  regu- 
lating resistance  can  be  inserted  for  speed  variation.  It 


Fig.  7. 


will  be  clearly  seen  from  the  illustration  that  no  provision  is 
made  to  prevent  the  resistance  being  introduced  in  one  step, 
consequently  this  would  not  be  suitable  for  a large  range  of 

^^course,  a device  could  be  fitted  to  ensure  the  regulating 
lever  being  brought  back  to  the  “ no  resistance  in  ’ position 


before  commencing  to  regulate,  but  in  cases  where  the 
regulation  to  be  obtained  is  sufficient  to  merit  this  addition, 
it  is  advisable  to  use  a slightly  different  type  of  interlock 
— of  the  electro-magnetic  type,  to  be  described  later.  _ 

A device  which  necessitates  the  use  of  a link  for  inter- 
locking purposes  only  is  shown  in  fig.  6.  In  this  figure 
the  device  is  shown  applied  to  a starter  with  worm  slow- 
speed  gear.  It  is,  however,  also  applicable  to  any  form  of 
hand-operated  motor-starter.  This  inter-connecting  lever 
is  provided  with  a hook  at  one  end,  which  engages  a collar 
on  the  worm  spindle,  and  does  not  release  it  until  the 
regulator  lever  is  in  the  position  when  all  regulating 
resistance  is  out  of  circuit,  in  which  position  the  catch  is 
released,  leaving  the  worm  free  to  engage  the  quadrant,  and, 
consequently,  to  start  up  the  motor.  , 

In  every  case  described  above,  it  is  essential  that  the 
regulator  and  starter  are  mounted  on  a common  base.  This, 
although  in  many  cases  an  advantage,  may  in  others  be 
impossible  or  inconvenient,  particularly  when  the  regulation 
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has  to  be  effected  at  a distance  from  the  motor.  To  fit  the 
starter  at  an  equal  distance  would  necessitate  the  use  of  un- 
necessarily long  heavy  leads. 

Interlocking  in  these  cases  is  attained  by  the  use  of  electro- 
magnetic devices.  Perhaps  the  neatest  form  is  that  shown 
in  fig.  7.  The  arrangement  consists  of  two  hinged  contacts 
tending  to  always  come  together,  and  an  electromagnet  with 
a hinged  armature,  which  in  the  closed  position  opens  the 
two  contacts  referred  to.  The  magnet  is  not  sufficiently 
strong  to  lift  the  armature,  and  the  armature  can  only  be 
lifted  by  bringing  the  shunt  regulating  switch  to  the  first 


Pig,  9. 


stop,  where  a small  projecting  piece  on  the  rheostat  lever 
slides  against  the  armature  and  lifts  it  into  the  closed  posi- 
tion. The  two  small  contacts  previously  mentioned  entirely 
short-circuit  the  shunt-regulating  resistance,  and,  as  the 
electromagnet  is  connected  in  the  field  circuit,  whenever 
this  is  broken,  the  resistance  is  short-circuited  quite  inde- 
pendently of  the  position  of  the  switch  arm.  The  motor 
can  be  restarted  with  the  shunt-regulator  arm  in  any  position, 
but  no  shunt  resistance  can  be  inserted  until  the  switch  arm 
is  brought  to  the  first  position,  and  the  small  contacts 
consequently  opened. 

Another  type  of  this  class  of  interlock  is  shown  in  figs.  8 
and  9.  This  is  provided  with  two  levers,  one  of  which 
carries  a soft  iron  armature  and  a brush  which  makes  contact 
on  the  metal  sector,  unless  held  over  by  the  “ hold-on  ” 
magnet,  when  the  contact  is  removed  from  the  sector  and 
made  on  a button.  The  other  lever  is  free  to  move  over  the 
field  contacts  for  regulation.  When  the  former  lever  brushes 
the  sector,  all  regulating  resistance  is  short-circuited,  the 
short-circuit  not  being  removed  until  this  has  reached  the 
position  where  it  no  longer  makes  contact  on  the  sector. 
In  order  to  bring  it  back  to  here,  the  other  lever  has  to  be 
brought  back  to  the  “ all  resistance  out  ” position.  If 
the  motor  has  been  started  up,  the  magnet  will  retain 
the  shorter  lever — the  longer  one  being  free  for  regula- 
ing.  Any  abnormal  conditions  arising— such  as  failure 
of  supply,  overloading  of  motor,  &c.— effects  the  de- 
energising of  the  hold-on  magnet,  allowing  a spring  in 
the  hub  to  carry  the  lever  into  a position  where  all 
resistance  is  short-circuited. 

An  exceedingly  simple  and  efficient  method  of  interlock 
(covered  by  patents)  adapted  to  a multiple  lever  type  starter 
is  shown  in  fig.  10.  On  the  lever  of  the  shunt  regulator  is 
cast  a fan  with  notches,  which  are  engaged  by  a detent, 
actuated  by  an  electromagnet  in  series  with  the  shunt  field! 
Unless  this  magnet  is  energised,  the  contact  lever  iskept  at  the 
“all  resistance  out”  position  by  the  aid  of  a powerful 
spring.  r 

On  the  final  lever  of  the  starter  is  fitted  a copper  brush 
which  bridges  two  contacts,  these  being  so  connected  that 
when  in  this  position  the  shunt  regulator  and  bold-on  coil 
are  short-circuited.  When,  however,  this  last  lever  is  closed, 
and  consequently  all  the  starting  resistance  is  out  of  the 
motor  circuit,  the  short-circuit  is  removed,  allowing  the  hold- 
o n coil  to  be  excited,  and  leaving  the  regulating  resistance 
a ailable  for  insertion  in  the  shunt  field. 

I he  magnet  now  being  energised,  the  detent  before 
referred  to  will  hold  the  contact  lever  in  any  position,  in 
which  it  is  placed  by  hand,  corresponding  to  the  speed 
required.  On  failure  of  voltage  or  any  interruption  in  the 
motor  circuit,  the  hold-on  coil  will  be  dc-energised,  releasing 


the  contact  lever  and  allowing  it  to  return  to  the  first  position 
where  all  resistance  is  out. 

. cases  where  the  variation  of  shunt  current  necessary  to 
give  the  required  increase  of  speed  is  too  great  to  allow  the 
hold-on  coils  mentioned  above  to  be  connected  in  series  with 
the  shunt  field,  it  is  usual  to  connect  them  in  series  with  a 
high  resistance  unit  across  the  lines.  This,  however,  does  not 
materially  affect  the  descriptions  given. 

The  remarks  with  reference  to  fig.  1,  regarding  the  dis- 
charge path  of  the  shunt  field  when  the  rheostat  is  in  the 
“off”  position,  can  be  made  to  apply  to  any  of  the  above 
designs  by  the  addition  of  a special  contact  and  a slight 
modification  of  the  connections. 

The  above  descriptions  can  only  be  regarded  as  typical 
of  the  many  interlocks  on  the  market.  This  especially 
refers  to  the  mechanical  devices,  the  actual  number  of 
designs  of  which  is  enormous— modifications  being  made  to 
suit  special  cases  and  starters. 

It  is  difficult  to  compare  the  advantages  and  disadvan- 
tages of  the  types  mentioned,  because  each  has  its  particular 
value  in  the  case  for  which  it  is  designed.  For  instance, 


Fig.  10. 


where  space  is  an  important  factor,  the  combined  starter 
and  regulator  is  most  suitable,  whereas  the  separate  pieces 
of  apparatus  are  more  suitable  when  controlled  from  a dis- 
tance— as  mentioned  before. 

Several  of  the  most  prominent  manufacturers  have  been 
most  obliging  in  giving  information,  those  to  whom  the 
authors  are  most  indebted  being  Messrs.  Brook-ITirst, 
Veritys,  Adams  Manufacturing  Co.  and  Felten-Guilleaume 
Lahmeyerwerke. 


Copper.  Messrs.  Merton’s  statistical  circular  again 
shows  an  increase  in  -visible  supplies,  which  for  the  end  of  Septem- 
ber, .1 .109,  are  93,851  tons,  an  advance  of  5,533  tons  on  the  return 
for  the  end  of  August.  The  increase  is  divided  between  standard 
copper  stocked  in  England  and  France,  and  that  afloat  from  Aus- 
tralia. The  supplies  from  North  America  are  below  the  average, 
from  Spain  and  Portugal  slightly  above,  while  the  shipments  from 
Chile  and  Australia  are  about  one-third  higher  than  usual.  Total 
supplies  are  5,633  tonB  above  deliveries.  Compared  with  last  year, 
supplies  are  lower  in  all  cases.  The  total  for  the  year  ending 
September  30th,  1908,  was  473,914  tons,  as  against  433,000  tons  for 
the  current  year. 
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BUSINESS  NOTES. 


standardised  Publications.— We  are  mfoimed  that 

..  St?NQ™EEB3’  Standardised  Publications  Association,  of 
r J? hot™  Kingsway,  which  was  formed  a few  months  ago  to 
Craven  Hou®e’  n' tbe  8jze8  of  price  lists  and  catalogues,  has 

promote  * ort  t“  enable  it  to  commence  work  with 

rf  ’S  AmragS  those  Who  bar.  joined  w, 
note  fte  Swm  ot  many  weil-k»ow»  en^neer. 

. .core  of  borongb  elect. com”I»'eft.  The  mein 
engineers,  and  ft  n amber  o clM(jj£  ^standardise  trade 

objects  of  the  Associat  e ? ently  filed  and  indexed, 

SHStr  “ ’a^aefoF  reference  Hbra/y  instead  of  hading 
their  way  to  the  W P B.  . . , 

20th  incVU8;V^  capitals  this 

ben0neaiS a£Xre  the  SSdon  Show,  which  will  be  the  eighth 
season,  an  f Mot0r  Manufacturers  and  Traders  with  the 

held  by  the  bociety  or  mobi,e  club>  ia  expected  to  bring 

co-operation  of  the  Roy  and  buyer9  fr0m  other  countries, 

over  a large  influ  beC0ming  the  motor  mart  of  the  world. 

London  is  stated  their  wareB  at 

ss^in  be  s^2a 

W-SI  sts  ss 

times,  had  alterations  have  been  made  in  the  great  build- 

purposes  in  , adding  to  its  convenience,  the  large 

space  open  to  the  best  J-l  will  reqllire  to  walk  three  miles 
Khey  w^8to  see  every  stand.  It  will  be  the  greatest  exhibition 
of  its  kind  ever  held  in  this  country. 


lbB  amu.  on...  

r*t»in<rnp8  and  Lists.  — The  General  Electric 

some  even  as  a s old_that  is  the  intention  of  the  HE  C. 

appeal  to  every  : b°*8eartment  and  the  services  of  the  inevitable 
and  its  publicity  P „ h e more  been  requisitioned 

and  irrepressible  Mr.  “^eUjave^  ^ and  popnlai way 

the^fact  that* they  bum  “20  hours  for  one  penny,”  to  the  evident 
the  fact  that  they  workman  and  bis  left-handed  wife.  So 

delight  of  the  ®rl.  thi  trQth  that  even  the  bairns  (whose 

.iopl,  „pre..ed  So.  h-.tb  to  ,ee)  are 

faces,  by  the  ^cheanneBS  and  their  hunger  is  forgotten  while 

i^hlhold  the  ‘‘  09ram^above  their  heads  in  preference  fox  the 
they  behold  the  Us  coropiehensive  meal  that  lies  awaiting 

somewhat  e^stai^M  a^^compTei .g  ^ feline  attitude- 

them.  The  most  cate  7 Pg  ^ & coldP ,hiver  down  our  back,  though 
Se  ^ dagger  is  where  it  is.  These  posters  are  available  in  bulk 

for  electrical  Co„  Ltd.,  Hyde 

The  Lnbbeakab  Pull  ^eg*  Gor(.on)  Manchester.— Hanging 
Road  Engineering  • f Bome  of  their  clutches,  pulleys,  &c., 

card  showing  * ref€rence  tables  for  engineers,  showing  horse- 
of ami*  pitch  of  bearings,  rim  speeds  of  pulleys  of 
SSLltaSS  at  varying  numbers  of  revolutions,  and  horse- 

P°"e” °f  BEi^^^mUh^HaiTLondon,  E.C.-Price  leaflet 
n"Q;7p  illustrations  of  “ Eclipse”  metallic-filament  lamps 
t“Vw  .»A  ‘be  candle-powers ; .ho 

^»dSw|rw.in.»P»e«io».  and  ‘beir  - Presto ” tumble. 

switch.  & Co->  ltd.,  Edinburgh.— Another  new 

MEv,1pt  >No  18AjP  describing,  illustrating  and  giving  dimensional 

1,l2L«.  StxiPtKX  Conduits,  Ltd.,  London  and  Birmingham.— 
N^  r^llO^talogu^f  conduits.  It  is  a bulky  publication  o 
New  1909  10  ca  8 q1  weii.arraDged  matter,  with  a host  of 

close  upon  a bun  P _?  . oiices  relating  to  the  manufactures 

m»«.fttiob.  »d  »«  dp™«;.  "(t  efttlogue.  These  are  : 

coming  m ’electric  light  and  power  wiring;  the 

conduits  «d  wgj*  Btem  . distribution  boards,  switchgear, 

8implex  flex  = watertight  fittings  for  mills,  ships,  &c. 

and  enclosed  fuses  aUo  watenig^  ^ Germany.- Leaflet 

describing  their  " Fludor  ” soldering  lamp,  a neat  and  convenient 


little  blow  lamp  burning  methylated  spirit,  for  use  especially  with 

the  Fludor  soldering  materials.  Southwark,  London, 

The  Union  Electric  Co.,  Ltd.,  Park  Street,  SoutnwarK  i,  ^, 
c e A finely-produced  brochure  of  48  pages  entitle  . „ 

occupying  ftlternftte  pages  abow  Union  motors  apphe  ^ ? 

machinery,  { eaub  page  of  illustrations.  The  book 

are  trying  to  interest  the  prospective 

POWESTINGHOUSE  COMPANIES’  PUBLISHING  DEPARTMENT jWejHgf- 

“hffTtSSS 

Sf'McKenzie  Holland,  and  Westinghouse  all-electric  power 
of  prices  of  different  types  18  p . Manchester  —New  booklet 

IsSSSffiSWSSSS 

?60  .olSf‘bW  « i-  claimed,  being  the  lowest  c.ndl.-powe.ft  on 

thTwEtkRLECTRiCAL  Co.,  Ltd.  (Metals  Department),  12M25, 
~ p j tt7  ri Folders  relating  to  their  system  of 

gfe  P^re'wfth ^J^dljSt,^  wfwThe 

Oxford  Street,  W.L-  ^ nan  j p firm’=  metal-filament  lamps. 

taining  full-sized  illustrations  of  the  firm  » ™£Uocks  B(and  0Fut 

lated  on  a page  at  the  end. 


,«U  UA1  O,  yagVA  

battery,  underground  “^8’B“tol  They  have  in  hand  the 
Brislington  Asylum,  near  Bristol.  xney 

.»d  «.*«.>»»*  *°"n 

Chl?0PrHhrsteam  dynamo,  motors,  arc  and  other  lighting  for  the  Holywell 
Co.,  Ltd.  , . fnr  Rnchnill  House,  Shropshire. 

E“B.eVS^  co-operative  Stores, 

Whitehali,  Bristol.  ■««■„„„„„  1? 

a£  oSpSr  ~ 

te1Cw“Vd"r.“»“tb"  65  per  cent,  ol  the  order.  ..cored  are  lor 
the  firm’s  new  gritless  and  smutless  coking  Btoker. 

' 

Installation  consisting  of  Croesiey  ^^d^dynamo.^P. 

GbilnB  motor'd r ive n°by 'V Rhod ea’ motor,  battery  of  55  Hart  cells, 


?f  6°,?art  ce.lls'  switchboard,  25  •«  Locke  ” fans  and  wiring  to 
Sedih“„Tho»rP°‘nt,i  " Locke  ” metallic-filament  lamp,  to  b. 

The  New  Premises  in  Calcutta  of  the  Alliance  Bank  of  Simla  - 
Installation  consisting  of  wiring  to  266  light  and  fan  points  for 

th*  m““ 01  ‘h«c-E  S-^,  «S4?~dS 

CaTcultaNcLn^P  ^OU,e„at  the  Pulta  PfeEBUre  Station  for  the 
Calcutta  Corporation  (per  Messrs.  Jas.  Simpson  & Sons).— Installa- 
tion consisting  of  Reader  steam  engine  combined  with  Rhodes 
dynamo,  wiring,  &c„  to  some  36  points.  68 

Chinese  Tantalums. — We  recently  illustrated  the 

Russian  adaptation  of  the  Siemens  Satisfied  Consumer  show-card 
ale  annearW  PIea.®sd  to  1®arn  that  the  makers  of  tantalum  lamps 
bright^ £ ( i°  ? pe°Ple  °f  China  t0  all««r  them  to  throw  the 
sbhnwheVtn  f thfi8e  amps  t0  help  them  in  their  awakening.  As  we 
showed  m our  comments  on  the  Chinese  market  recently,  useful 
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It  Speaks  fob  Itself. 


popularising  work  is  possible  over  there  with  the  aid  of  the 
if  w't K ■ col°ur®^.postcr.  and  the  accompanying  block  shows  how 
it  looks  in  the  Chinese  lingo.  Siemens  Bbos.  Dynamo  Wobks  Co 
Ltd.  of  Dalston  have  now  introduced  these  for  popularising 
and* China111  EDghsh"speakmg  countries,  in  Russia,  Spain)  Portugal 

Bankruptcy  Proceedings.  — Re  Herbert  John 

Bukdett  electrical  engineer  and  contractor,  Rugby.— This  debtor 
came  up  for  public  examination  on  Monday  at  the  Coventry  Bank- 
ruptcy  Court,  before  Mr.  Registrar  Kirby.  The  statement  of  affairs 
showed  gr"SB  £p2U  and  there  was  an  estimated  deficiency 
of  £ 19.  Ia  reply  to  the  Official  Receiver  (Mr.  C.  J.  Band),  debtor 

Street 6 R™hv  bu8ine.Bf  in  the  ear,y  Part  of  1902  at  Castle 
Street  Rugby,  subsequently  removing  to  larger  premises  in 

When  he  n eet‘  began  with  £150  capital,  his  own  money. 

When  he  prepared  a balance-sheet  six  months  ago  he  took  his  stock 
at  coBt  price,  and  this  showed  he  was  quite  solvent.  His  stock  then 
came  out  at  rather  more  than  £400.  He  now  estimated  it  at 
breaking-up  price,  at  £120.  He  could  not  account  for  anything 
lUrl^+vthe  pa8t-81X.?onths  to  exPlaia  the  £819  deficiency  besides 

He  dlri  nnTfi6]  T the,  J.alue  °*the  stock  and  severe  competition. 
He  did  not  file  his  petition  earlier  because  he  hoped  to  pull  the 
business  round,  and  he  cut  down  expenses.  The  causes  of  his 
failure  were : bad  trade,  competition  and  illness.  In  reply  to  Mr 
(Trust®e)l  dehtor  stated  that  he  had  not  been  executing 
contracts  at,  or  under,  cost  price,  but  with  a very  small  margin  He 
with  the  bank  for  an  overdraft  of  £100,  and  at 
the  time  of  filing  his  petition  it  stood  at  £75.  The  overdraft  was 

h7  R^d  ^I%b'L°fther'in;laW-  In  aMwer  to  his  solicitor  (Mr 
H.  L.  Reddish),  debtor  said  he  had  been  hopeful  of  arranging  a 
composition.  The  examination  was  closed,  conditional  upon  debtor 
supplying  a cash  account  covering  his  last  12  months’  trading 

.Rc,b®ET9'  electrical  engineer,  Rawdon,  Yorks.— October 
-6th  is  the  last  day  for  the  receipt  of  proofs  for  intended  dividend 
by  the  trustees,  J.  H.  Haley  and  R.  A.  Venter,  Bradford. 

t?  E^NwST* 5 ^N'T1ICK  d0NES>  electrical  engineer,  &c.,  132,  York 
Road  West,  Hartlepool.— This  debtor  attended  the  Court  House 
John  Street,  Sunderland,  last  week  for  his  public  examination  the 

adfoCurneCd.  g * £487<  The  case  was  ordered  to  stand 

.nil;  GV  S‘  C^NNIf & H.  P-  Alison,  electrical  engineers  and 
contractors,  Great  Newport  8treet,  London.— The  last  dav  for 
receipt  of  proofs  for  intended  dividend,  by  the  trustee  Mr  *a 
Page,  28,  King  Street,  E.C.,  is  October  26th.  . ’ ' 

P* r i g g a t U L cede!  — ^ c t'o b e rT *2  8 1 h ^ ^ he  last" for Tecefpt^of 
bythe  0fficial  Receiver-Mr  J-  b-4.24, 

Dissolutions  and  Liquidations.— Halls  Transmis- 

atB9hT  iULI0TTK'^T)V~A  i8  ,0  be  hold  on  November 

loth  at  9,  Little  Trinity  Lane,  E.C.,  to  hear  an  account  of  the 

winding  up  from  the  liquidator,  Mr.  T.  D Cocke 
Moiiton,  Butleb  & Co.,  electrical  and  mechanical  engineers 
J ^ Road,  Mirlield.  Messrs.  .T.  D.  M.  Morton  and  ,T.  I)’ 
Butler  have  dissolved  partnership. 

Trade  Announcements.— Messrs.  Geary,  Adams 

\r?  ' i!rave  be^‘  ftPP°inted  sole  agents  for  Birmingham 
Tht  1a  f°r  Pax  man  & Co.,  Ltd.,  Colchester. 

Mi  hr  W iuT69  Manufacturing  Co.,  Ltd.,  have  appointed 
2.  ■ ’ 0f  Temple  Chambers,  33,  Braaennose  Street, 

1 ancbester,  bb  their  representative  in  Manchester  and  district. 


ml  H EM0TBIcin  Engineebing  Co.  have  com 

menced  business  at  39,  High  Street,  Rotherham 

I he  Davis  Electbioal  Co.,  Ltd  17  Moor  nr 

announce  that  they  have  acquired  the  ’ works  and  stock  of  th« 

■X,  c°-  “I  k„, 

.tm.S.To4  0l0"C“to 

Of  Te^hL^^M^T1?6  Journal  of  the  Municipal  School 
School  g7’  Manche8ter’  VoL  I,  Part  3.  Manchester:  The 

JulyT1909  m VoT \ IaBtitute  of  Architects’  Quarterly  Bulletin.” 
Post°nffiI  f Wa8hlnSton-  U-S.A. : The  Institute. 
p„,, 3st  Offio e Electrical  Engineers’  Journal.”  October  Vol  2 
P » r London : H-  Alabaster,  Gatehouse  & Co.  Price  Is.  ’ 
fcchanical  World  Pocket  Diary  and  Year-Book  1910  ” Man 
Chester:  Emmott*  Co.,  Ltd.  Price6d.net 

Bv  ^ Sheldon ‘ewriM  Machine;y  L,  ARcmating-Current  Machines.” 
y . Sheldon,  H.  Mason,  and  E.  Hausmann.  Eighth  Edition 
London:  Crosby  Lockwood  & Son.  1909  ^ D‘ 

“ Wireless  Telegraphy  and  Wireless ' Telephony.”  Bv  A E 
Kennelly.  London  : T.  Fisher  Unwin.  1909  Price  4s  net 

Vol1r^fthe  J,n8titut.i0n  ot  Electrical  Engineers.”'  No.  197 

. . ' . ^ ■ Phis  number  contains  the  following  papers  • " The  Elec' 

tncal  8ystem  of  the  L.C.O.  Tramways,”  by  LH.  Rider  • “Theorv 
and  Application  of  Motor  Converters,”  by  H.  S.  Hallo  • “ Extending 
the  Limits  of  Power  Transmission,”  by  A.  M Taylor  - “ Vagabond 
J-  O-  “I  B.  a.  O.nliffe)  -iSL  JXSf. 
driven  Non-reversing  Rolling  Mills,”  by  W.  F.  Mylan  and 

Lm'TS.  b?  W'  B’  Hird'  L“d°» : E-  4 F B C 

‘‘  Statistics  of  Public  Education  in  England  and  Wales  ” Part  T 

1907'8-  Lond°”:  w?«»» " so»,p"“: 

A MtTe  UT IS1  °Q°Me  Ec°ao“iser-”  By  Sydney  A.  M.  Rose, 
»Tn'0+:rV-  L Sldgwlck  & Jackson.  Price  10s.  6d. 

Institution  of  Electrical  Engineers.  Articles  of  Association 
aD“  Tarb  p*0? cers  acd  Membcrs.”  1909.  From  the  Institution.  ’ 
Jack  Carstairs  of  the  Power  House  ” Rv  QnnriTTa  t a 
Methuen  & Co.  1909.  Price  6s  By  S.  Sandys.  London: 

We  have  received  a copy  of  the  first  issue  of  Surveying  and  the 
G^.  Engineer,  a new  weekly  journal  for  surveyors  and  civ7  and 

2rrLeDreeia- Mr;  ^ wyand-  f°rmeriy  °q  editor^ 

staff  of  the  Surveyor  and  Municipal  and  County  Engineer  is  the 

u'n'n1 11!6  Paper’  which  is  owned  by  proprietors  ofThe  Pall 
Mall  Gazette  Surveying  is  handsomely  produced,  and  contains 
many  interesting  and  practical  articles,  with  well-printed  illustra- 
tions. We  wish  it  a prosperous  and  useful  career. 


LIGHTING  and  POWER  NOTES. 

Accriogton. — The  assessment  of  the  Electricity  Works 

appeal.  ^ iDCreased-  the  T-C-  has  decided  to  lodge  an 

evh  kV6160!^!^  e“gineer  reported  last  week  that  the  recent 
exhibition  had  cost  £154  m round  figures,  exclusive  of  permanent 
staff  wages  and  electricity  consumed  The  reppinta  am™,,*-  a * 
£140,  and  about  5,000  units  had  been  used.  P onnted  to 

L G^B ^ to p1  T ^ e T'po  Monday  decided  to  apply  to  the 

. . . or  a loan  of  £2,560  for  cable  extensions  to  the  Little 

Ssrjff*'  *”d  ,0  >”0ride  ‘he  EE-  »<  «.»  Welt 

Brandon.— The  U.D.C.  has  decided  to  give  the  necessarv 
six  months’  notice  to  the  colliery  companies  supplying  electricity  to 
the  Council,  with  the  object  of  inviting  fresh  tenders.  y 

™,SnaAla  — A mee4tiDS  was  held  in  Toronto  on  September 

,2n  pi:rp0Se  0t  renewiDg  the  interest  of  the  Municipalities 

in  the  hydro-electric  power  scheme.  The  Commission  was^ecre- 
sented  by  Hon.  Adam  Beck,  chairman,  while  the  visitors  included 
representatives  from  the  towns  of  St.  Thomas,  Hespeller,  Waterloo 

to°J°«nt0’  Berlm-L°ndonvGuelPh,  St.  Mary’s  and  Stratford.  Follow- 
ing an  informal  discussion,  Mr.  R.  A.  Ross,  Montreal  consulting 
CU !l6et  Commi88ion,  was  chosen  chairman,  and  Mr.  Ib 

ence  Settell,  secretary  of  the  Commission,  secretary  Munici- 

m^pbetpTh°  hfVe  n,otatPreBent  civic  lighting  were  represented,  and 
much  technical  conference  work  was  gone  over  in  detail 
l he  Dominion  Government  has  given  a grant  of  25  000  miners’inrh.  a 
B C XB«r»,l  Power 

B.(  . Under  the  terms  of  the  grant  the  harnessine-  of  the 
waters  of  the  Lilloet  will  be  commenced  at  no  distant  date  and  as 

that^t'Tin  nSt  hlU  Ibe  °Diyr23  “ile9  fr°m  YancOhver,  it  is  declared 
that  it  wRl  n0t  be  long  before  some  sections  of  industrial  Van- 
couver will  be  drawing  power  from  this  source. 

C°a,kridge  -^sst-s.  Stewart  & Lloyds,  at  a recent 

meeting  of  the  Dean  of  Guild  Couit,  have  received  permission  to 

Pfr f v,een ^*hv,  meuer«rtl0,n  of  an  electric  sub-station  to  drive  motors 
at  the  British  Tube  Works,  Dundyvan  Road,  Coatbridge. 

Continental  Motes.— France.— The  Paris-Orleans  rail- 

^ffty  ^a8  JllBt  ordored  900  Brown,  Boveri  equipments  for  the  lighting 
malk  regulator^68'  C°nS,StiDg  °f  a dyaaQ10  aEd  ™ ^ 
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Holland. — Work  is  about  to  be  commenced  on  the  establishment 
of  a central  electric  lighting  station  in  the  town  of  Dordrecht. 

Austria. — It  is  proposed  to  put  down  a plant  to  utilise  the  water- 
power of  the  River  Gacka,  near  Ococal  (Croatia)  in  the  generation 
of  electrical  energy  for  lighting  and  power  puiposes. 

Cookstown. — The  Council  last  week  considered  the 
report  of  Mr.  H.  V.  Pegg,  on  the  scheme  for  the  electrical  lighting 
of  the  town.  A motion  to  hold  a meeting  of  the  ratepayers  of  the 
municipal  district  was  carried  by  the  chairman’s  vote. 

Co.  Durham. — The  County  of  Durham  Electric  Power 
Supply  Co.  has  applied  to  the  B.  of  T.  for  permission  to  use 
an  extra  high-tension  overhead  transmission  line  between  Fell 
Bank  Birtley,  and  Harraton  Colliery,  and  a similar  line  between 
the  sub-station  at  Arkley  Heads  and  Cater  House  Pit. 

Dawlish.— On  Wednesday,  last  week,  at  the  meeting  of 
U D.C.  mention  was  made  of  the  receipt  from  Mr.  Purves  (on  behalf 
of  the  provisional  board  of  directors  formed  with  the  object  of 
carrying  out,  if  possible,  an  electric  light  undertaking  for  Dawlish) 
plans  showing  where  it  was  proposed  to  lay  the  mains,  and  also  a 
sketch  of  the  poles  proposed  to  be  used  for  overhead  mains,  asking 
the  Council’s  approval  thereto.  The  surveyor  reported  that, 
although  he  recommended  underground  mains,  he  did  not  see  much 
objection  to  the  Council  allowing  overhead  mains  in  the  rural  parts. 
The  committee  recommended  the  Council  to  approve  underground 
mains  from  Queen  Street  to  Luscombe  Terrace  and  from  Old  Town 
Street  and  the  Bartons,  and  that  ornamental  posts  be  required  in 
some  parts  of  the  district  for  overhead  mains.  The  question  of  arc 
lighting  was  deferred  for  a statement  as  to  the  cost  in  comparison 
with  the  existing  system  of  lighting. 

Dundee— The  question  of  the  better  lighting  of  the 
Lochee  High  Street  has  recently  been  under  consideration,  and  the 
relative  merits  of  gas  and  electricity  were  fully  discussed.  It  has  been 
agreed  to  recommend  that  the  street  be  illuminated  by  electricity. 

Ellesmere  Port.— Mr.  W.  H.  Wilson  has  informed  the 

U D C that  he  intends  applying  for  a prov.  order  for  E.L.  The 
Council  has  decided  to  consent  to  the  application  provided  it  is 
empowered  to  acquire  the  undertaking  at  any  future  time  on  terms 
to  be  arranged,  and  on  condition  that  the  price  for  energy  is  agreed 

upon. 

Gillingham  (Rent).— The  T.C.  has  agreed  to  supply 

electricity  to  the  whole  of  the  R.E.  barracks,  including  the  non- 
commissioned officers’  mess  quarters  and  the  Government  House 
and  future  extensions,  for  a period  of  five  years,  at  2;|d.  per  unit, 
The  Government  will  pay  the  cost  of  necessary  cables,  &c. 

Glasgow— The  Clyde  Trustees  have  decided  to  proceed 
with  the  erection  of  a “large  granary  at  Meadowside  with  two 
travelling  grain  elevators  on  the  quay  ; these  latter  and  all  the 
necessary  appliances  are  to  be  operated  by  electricity. 

Hessle. — The  U.D.C.  has  informed  Hull  T.C.  that  it  is 

unable  to  accept  the  offer  of  the  Corporation  for  a supply  of  elec- 
tricity. The  negotiations  are  to  be  continued  by  committees  from 
both  bodies. 

India. — Advices  from  India  state  that  it  is  believed  that 

the  great  Simla  hydra-electric  scheme  will  be  completed  in  1911. 

Ringswinford. — At  the  monthly  meeting  of  the  R.D.C. 
on  Monday,  it  was  stated  that  Mr.  W.  R.  Cheldon,  of  Lincoln’s  Inn, 
London,  had  been  appointed  by  the  B.  of  T.  to  determine  matters 
in  the  dispute  between  the  Midland  Power  Co.  and  the  Council. 

London.  — Camberwell. — The  South  Metropolitan 
Electric  Light  and  Power  Co.  submitted  a plan  to  the  B.C. 
for  lighting  Crystal  Palace  Parade  with  flame  arc  lamps.  One 
scheme  would  cost  £210  per  annum,  and  £360  to  install,  and  the 
other  scheme  would  cost  £126  per  annum  and  £360  to  install.  The 
matter  was  considered  by  the  Works  Committee,  who  decided  that 
though  the  candle-power  supplied  would  be  greatly  superior  to  that 
given  by  the  gas  company,  neither  of  the  schemes  proposed  could 
be  adopted  in  view  of  the  large  extra  cost  it  would  incur. 

Westminster. — The  City  Council  has  received  communications 
from  the  Shoreditch,  Greenwich,  Hammersmith  and  St.  Pancras 
B.C.’s  concurring  in  the  Westminster  protest  against  the  policy  of 
the  L.C.C.  in  encroaching  on  the  jurisdiction  of  Metropolitan  B.C.s 
in  the  electric  supply  and  other  private  Bills. 

Macclesfield. — In  reply  to  an  inquiry  from  the  B.  of  T. 

as  to  whether  the  T.C.  intends  to  proceed  with  the  prov.  order,  the 
town  clerk  has  replied  that  the  Electricity  Committee  will  be  prepared 
at  the  proper  time  to  consider  and  recommend  a scheme  to  the 
Council.  At  present  there  was  no  demand  for  electricity,  as 
several  large  tradesmen  and  manufacturers  had  their  own  private 
installations.  If  there  was  sufficient  demand  which  would  justify 
the  Corporation  ,in  erecting  works  without  any  financial  burden  to 
the  rates,  which  at  the  present  time  are  heavy,  the  Council  would 
be  prepared  to  favourably  consider  the  matter. 

Merthyr  Tydfil. — The  Public  Works  Committee  of  the 

T.C.  has  decided  to  accept  the  tender  of  the  Electric  Traction  Co. 
for  public  lighting  at  Merthyr  Vale  and  Aberfan  at  £535  per 
annum,  with  119  two-light  lamps.  The  present  cost  with  gas  and 
| acetylene  is  £570. 

Newcastle  (Co.  Down).— At  the  monthly  meeting  on 

the  4th  inst.,  the  Council  had  under  consideration  the  question  of 
lighting  the  town  by  electricity,  and  correspondence  from  a 


number  of  electrical  engineers  on  the  subject  was  submitted.  A 
Lewisham  firm,  in  reply  to  the  Council’s  queries,  wrote  fully  as  to 
the  proposed  installations  for  lighting  and  power  purposes  in  the 
town,  and  desired  the  Council’s  consent  to  its  applications  for  a 
prov.  order.  The  Lighting  Committee’s  recommendations  that  the 
correspondence  with  the  Lewisham  firm  be  submitted  to  the 
Council’s  solicitor  for  his  legal  opinion,  was  adopted,  and  it  waB 
decided  to  write  electrical  engineers  practising  in  Belfast  and 
Dublin,  asking  their  fees  for  the  preparation  of  a report  and 
estimate  on  the  subject. 

Oulton  Broad. — The  U.D.C.  has  received  six  or  seven 
inquiries  respecting  the  working  of  the  Council’s  E.L.  Order.  A 
Committee  of  the  Council  is  to  confer  with  representatives  of 
firms,  &c.,  including  those  of  the  Oulton  Broad  Electricity  Oo.,  Ltd., 
and  Lowestoft  T.C. 

Roy  ton. — The  Oldham  T.C.  having  been  asked  to  supply 

electricity  in  Royton,  has  applied  for  the  consent  of  the  U.D.C., 
and  the  matter  has  been  referred  to  a Committee. 

St.  Helens. — The  T.C.  has  received  from  the  L.O.B. 

sanction  to  loans  of  £3,254  for  motor-generators,  transformers, 
switchgear  and  servioe  lines,  and  two  sums  of  £4,746  for  high- 
tension  feeder  mains. 

Sidmoutli, — The  B.  of  T.  has  revoked  the  1903  E.L. 

order. 

South  Africa. — Power  Commission  evidence  continues 

to  accumulate,  one  of  the  recent  witnesses  being  the  Mayor  of 
Pretoria  who  raised  the  arguments,  familiar  over  here,  as  to  the 
prior  right  of  the  municipality  and  as  to  the  necessity  of  avoiding 
competition  in  the  area.  He  considered  that  the  T.C.  should, 
subject  to  Government  approval,  be  able  to  refuse  the  privilege  of 
laying  mains  in  the  city.  An  interesting  witness  was  Mr.  I Haarhoff, 
who  dealt  with  the  farming  interests.  He  said  that  the  farmer  could, 
on  the  co-operative  principle,  purchase  an  electrical  ploughing 
outfit.  Electric  ploughing  would  save  labour ; if  on  the  Fillet 
system  it  could  go  20  in.  deep  as  against  6 in.  in  the  ordinary  way. 
It  was  not  impossible  to  have  electric  reapers  for  wheat,  oat-hay 
and  maize  ; mechanical  irrigation  would  also  be  successful,  and  this 
would  enable  the  Transvaal  to  compete  with  the  coast. 

South  Shields. — At  a meeting  of  the  T.O.,  on  the  6th 

inst.,  a report  by  the  Finance  Committee  was  submitted  which 
recommended  that  the  salaries  of  the  folio  wing  officials  be  reduced: — 
The  town  clerk  from  £1,000  to  £800  per  annum  ; borough  account- 
ant, £600  to  £500 ; electrical  engineer  from  £650  to  £500 ; medical 
officer,  £500  to  £400,  &c.  Alderman  Readhead  said  he  was  not  in 
favour  of  the  proposals,  and  it  would  not  be  wise  for  him  to  move 
its  adoption.  Alderman  Scott  moved,  and  Mr.  Andrew  Anderson 
seconded,  formally,  the  report.  There  was  considerable  discussion, 
and  the  matter  was  adjourned  till  Monday  last,  when  the  proposal 
was  rejected  by  36  votes  to  10. 

Soiverby  Bridge. — The  transfer  of  the  Council’s  E.L- 

order  to  the  Electrical  Distribution  of  Yorkshire,  Ltd.,  has  been 
completed.  The  company  has  paid  the  U.D.C.  £318,  the  agreed 
purchase  money. 

Stevenage. — The  proposal  of  a private  person  to  take 

over  the  electrical  prov.  order  has  fallen  through  owing  to 
terms  not  having  been  arrived  at  with  Messrs.  Crompton  & Co. 
The  U.D.C.  has  decided  to  ask  the  latter  firm  to  assist  it  in  the 
matter. 

U.S.A. — One  of  the  most  interesting  engineering  exploits 
of  the  present  time  is  being  carried  out  in  California,  where  the 
city  of  Los  Angeles  is  constructing  a water  conduit  some  230  miles 
long  from  the  Sierra  Nevada  t Mountains  across  the  desert.  The 
conduit  will  fulfil  several  objects,  as  it  is  to  provide  drinking 
water,  irrigate  land  near  the  city,  and  provide  hydro-electric 
power.  The  conduit  work,  exclusive  of  power  development,  iB 
estimated  to  cost  $24,500,000;  it  comprises  canal,  tunnel  and 
siphon  construction.  The  source  of  water  is  the  Owens  River,  and 
several  storage  reservoirs  are  being  formed  at  different  points  on 
the  route  of  the  conduit.  The  difference  in  level  between  the 
intake  and  Los  Angeles  is  some  3,500  ft.,  and  it  is  possible  to 
develop  75,000  h.p.  at  some  40  miles  from  the  city,  where  there  is  a 
fall  of  1,500  ft.,  the  power  plant,  transmission,  &c.,  being  estimated 
to  cost  §4,500,000.  Electricity  is  being  largely  used  in  excavating, 
transporting  and  drilling,  power  being  furnished  from  mountain 
streams  in  three  hydro-electric  plantB  of  3,300  h.p.,  and  utilised 
after  transmission  at  h.t.  over  the  route  some  150  miles. 

Whitby. — The  annual  report  of  the  Council’s  electric 
lighting  department,  just  issued,  shows  aprofit  for  the  year  of  £700, 
which  is  far  in  advance  of  any  other  year.  The  revenue  has 
increased  by  £483,  while  the  expenditure  has  only  been  increased 
by  £19. 

Whitehaven. — The  T.C.  has  lost  the  contractor  lighting 

the  harbour  for  five  years  by  electricity,  the  terms  submitted  being 
considered  by  the  Commissioners  to  be  too  high. 

Yarmouth. — The  L.G.B.  has  sanctioned  the  Connci 

borrowing  the  Bum  of  £2,000  for  house  Bervices  in  connection  with 
the  electrio  light  undertaking. 
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TRAMWAY  and  RAILWAY  NOTES. 


Argentina. — The  Public  Works  Committee  of  the 

Deputies  has  reported  favourably  on  the  petition  of  the  Central 
Argentine  Railway  Co.  to  construct  a tube  railway  between  Retiro, 
Casa  Amarilla  and  Constitucion. 

Messrs.  Guerrico  & Williams  have  applied  to  the  Buenos  Aires 
Legislature  for  a concession  for  electric  tramways  in  Bahia  Blanca. 
The  Pacific  and  Southern  Railways  are  at  present  constructing 
electric  tramways  in  that  city. 

During  the  first  seven  months  of  the  year,  the  Buenos  AireB 
tramways  carried  nearly  159  million  passengers,  630  km.  of  electric 
and  1 km.  of  horse  line  being  in  use. 

Bradford. — The  tramway  undertaking  created  a record 

during  the  half-year  ended  September  30th.  The  income  approxi- 
mated to  £130,500,  an  increase  of  £4,100  over  the  corresponding 
period  of  last  year,  whilst  the  expenses  decreased  by  £1,800. 
Last  year  the  net  profit  was  £13,900,  whilst  in  the  past  half-year 
it  was  roughly  £19,900.  The  number  of  passengers  carried  was 
25,617,866,  an  increase  of  688,645. 

Canada. — The  directors  of  the  Ottawa  and  St.  Lawrence 

Electric  Railway  Co.  are  reported  to  be  selling  their  charter  to 
English  financiers.  The  scheme  includes  254  miles  of  route,  passing 
through  50  towns,  and  will  cost  $4,000,000.  Work  will  be  com- 
menced on  the  scheme  next  year. 

Cardiff. — At  a recent  meeting  of  the  Electricity  and  Tram- 
ways Committee,  the  report  of  Mr.  W.  Howard  Smith,  of  London,  on 
the  condition  of  the  tramway  tracks  came  up  for  consideration.  Some 
dissatisfaction  was  expressed  because  the  report  generalised,  and 
did  not  specify  what  remedies  should  be  adopted.  In  the  end,  it 
was  agreed  that  Mr.  Harpur  (city  engineer)  and  Mr.  Ellis  (electricity 
and  tramway  manager)  should  report  on  the  expert’s  report  within 
a fortnight,  if  possible,  and  that  the  matter  should  be  considered 
at  a special  meeting. 

Continental  Notes.— Germany.—1 The  laying  of  a 

memorial  stone  in  connection  with  the  construction  of  an  electric 
railway  between  the  Berlin  suburbs  of  Wilmersdorf  and  Dahlem 
took  place  at  the  Hohenzollern  Platz,  in  Wilmersdorf,  on  October 
5th.  By  a coincidence,  an  application  to  the  Civil  Court  in  con- 
nection with  this  scheme  was  heard  and  decided  the  previous  day 
in  the  Landgericht  I.  The  application,  which  was  made  by  the 
town  of  Oharlottenburg  aga’nst  the  Elevated  and  Underground 
Railway  Co.,  sought  to  obtain  a provisional  injunction  to  restrain 
the  company  from  proceeding  further  with  railway  schemes,  parti- 
cularly in  conjunction  with  the  town  of  Wilmersdorf,  which  would 
render  it  impossible  to  connect  the  projected  Charlottenburg  under- 
ground electric  railway  with  the  station  at  Wittenberg  Platz,  and 
to  operate  trains  in  through  traffic  by  running  over  the  lines  of  the 
elevated  railway.  It  appears  that  an  agreement  exists  between 
Charlottenburg  and  the  company,  whereby  a physical  junction 
should  be  made  between  the  two  railways,  but  the  former  had 
refused  the  offer  of  a joint  station  and  connection  in  the  Uhland- 
strasse.  The  Court  dismissed  the  application,  and  the  dispute  is  to 
form  the  subject  of  further  proceedings  unless  the  proposals  to  be 
made  by  the  Prussian  Minister  for  Railways  meet  with  the  approval 
of  the  interested  local  authorities. 

The  Continental  Co.  for  Electrical  Enterprises,  which  has  for  a 
long  time  past  been  seeking  to  obtain  a concession  for  the  con- 
struction of  a suspended  railway  from  Gesundbrunnen  to 
Rixdorf,  has  submitted  a fresh  proposal  to  the  Rixdorf  Town 
Council.  It  appears  that  the  latter’s  inclination  rather  lies 
in  the  establishment  of  an  underground  line  from  the 
north  of  Berlin  to  Rixdorf,  and  the  negotiations  with  the 
company  have  consequently  been  at  a standstill.  Now,  however, 
the  company  has  resumed  negotiations,  and  has  offered  in  con- 
sideration of  the  grant  of  the  right  to  use  the  streets  in  Rixdorf 
to  introduce  a uniform  fare  of  10  pfennigs  (lj-d.)  for  the  transport 
of  passengers  over  the  whole  distance  between  Rixdorf  and  Gesund- 
brunnen, this  rate  comparing  with  the  cheapest  charge  of  twice 
this  amount  prevailing  at  the  present  time.  Apart  from  this 
suburban  question  the  company  has  now  discontinued  negotiations 
with  the  Berlin  Municipal  Highways  Committee  in  respect  of  a 
concession  for  a suspended  railway  in  Berlin.  The  company,  in 
fact,  after  efforts  extending  over  eight  years,  has  with- 
drawn its  offer,  and  has  asked  the  State  authorities  to 
substitute  their  consent  under  the  Secondary  Railways  Law  for 
that  of  the  city  of  Berlin  in  relation  to  the  use  of  the  streets.  The 
action  of  the  company  is  attributed  to  the  circumstance  that  in 
consequence  of  the  demands  made  by  the  Highways  Committee,  the 
fares  would  have  been  arranged  on  such  a high  level  that  it  would 
have  been  impossible  to  establish  a tariff  which  would  permit  of  all 
classes  of  the  population  utilising  the  railway.  It  is  considered 
to  be  an  unconditional  requirement  that  the  passenger  fares  on 
the  railway  should  not  be  materially  higher  than  those  charged  on 
the  tramways. 

The  Bavarian  Ministry  for  Railways  recently  specified  seven 
different  sources  of  water-power  as  State  property  for  use  in 
connection  with  the  projected  electrical  working  of  railways, 
including  the  Walchensee.  It  is  assumed  that  the  remaining 
water  powers  will  be  available  for  other  purposes.  Negotiations 
are  proceeding  with  regard  to  the  disposal  of  the  water-power  of  the 
Ale,  although  these  are  specially  influenced  by  the  fact  that  the 
Austrian  Government,  on  the  principle  of  territorial  sovereignty, 


claims  the  independent  right  of  disposal  with  regard  to  the 
utilisation  of  Austrian  water  courses  which  enter  Bavaria.  The  ques- 
tion is  also  engaging  official  attention  in  Prussia,  where  the  Ministry 
for  Railways  is  reported  to  desire  to  devote  the  sum  of  £2,500  to 
proceeding  with  preliminary  works.  Apart  from  this  circumstance, 
the  Konigliche  Akademie  desBauwesens  some  time  ago  instituted  a 
prize  competition  to  advance  the  problem  by  attempting  to  secure 
comparative  essays  on  water-power  installations  carried  out,  with  s 
view  to  their  serving  as  a model  for  future  work  in  Germany.  But 
as  the  contest  took  place  at  the  same  time  as  the  Bavarian  com- 
petition in  connection  with  the  Walchensee  scheme,  it  only 
resulted  in  the  presentation  of  five  compositions,  of  which  nothing 
further  has  been  heard.  On  the  other  hand,  the  Walchensee 
contest  resulted  in  the  receipt  of  30  proposals  from  the  principals 
of  the  hydraulic  profession  throughout  the  world,  and  these  are 
said  to  represent  a wealth  of  technical  knowledge.  It  is  now 
suggested  that  the  Prussian  Minister  should  take  steps  with  a view 
to  the  information  thus  rendered  available  in  Bavaria  becoming 
known  among  a wider  circle  throughout  the  empire. 

Tubkey.— ' The  August  number  of  th & Revue  Commercial e du  Levant 
states  that  there  is  an  opening  for  a. tramway  system  at  Ada  Bazar. 
It  is  pointed  out  that  the  town  is  very  scattered,  and  situated  on 
level  ground ; that  there  is  a large  amount  of  traffic,  and  that  the 
railway  station  is  at  the  extremity  of  the  town.  Ada  Bazar  is 
situated  on  the  Anatolian  Railway,  at  a comparatively  short  distance 
from  Scutari  and  Constantinople. 

Spain.— The  Compania  General  de  Tranvias,  of  Barcelona,  has 
applied  for  a concession  for  a projected  electric  tramway  between 
Sans  and  Coll-Blanch  (Barcelona). 

Devonport.— The  Tramways  Committee  of  the  T.C. 

reports  the  receipt  of  a letter  from  the  Devonport  and  District 
Tramways  Co.,  containing  certain  proposals  for  the  sale  of  the  com- 
pany’s undertaking  to  the  Corporation,  such  letter  being  without 
prejudice,  and  to  be  treated  as  private  unless  the  Committee  was 
prepared  to  recommend  the  proposals  to  the  Council  for  adoption. 
It  was  resolved  that  the  Tramway  Co.  be  informed  that  the  proposal 
was  not  one  which  the  Committee  could  recommend  to  the  Council 
for  adoption,  but  that  it  was  prepared  to  consider  the  matter  further 
if  the  company  could  submit  a definite  figure. 

Dunfermline. — Col.  von  Donop,  who  will  examine  the 

tramway  for  the  B.  of  T.,  has  intimated  that  he  will  consider  the 
question  raised  by  the  T.C.  as  to  the  terminus  of  the  line  in  Dun- 
fermline. The  tramway  company  wrote  the  T.C.  stating  that  the 
petition  of  1,300  ratepayers  asking  the  company  to  implement 
the  terms  of  its  order  and  take  the  line  to  Mileswark  would  not 
facilitate  matters.  The  Council  will  delay  further  representations 
until  the  B.  of  T.  visit  takes  place. 

Gateshead. — The  T.C.  has  approved  of  the  application 

of  the  Gateshead  and  District  Tramways  Co.  for  a further  extension 
of  time  until  October  22nd,  1910,  for  the  completion  of  the 
Wreckenton  Light  Railway. 

Glasgow. — For  some  time  past  the  Tramways  Committee 
of  the  T.C.  has  been  in  negotiation  with  the  Calico  Printers’  Asso- 
ciation for  the  purchase  of  a corner  property  in  Thomliebank,  for  the 
purpose  of  laying  a double  line  of  rails  in  accordance  with  the  prov. 
order  upon  which  the  extension  was  authorised.  The  County 
Council  of  Renfrewshire  has  threatened  proceedings  in  the  Court 
of  Session  failing  compliance  with  the  terms  of  the  order,  but  as  the 
Calico  Printers’  Co.  will  not  accept  lesB  than  £1,000  for  the  property, 
matters  have  reached  a deadlock. 

The  proposal  to  provide  a long-service  fund  for  motormen  and 
conductors  in  the  service  of  the  T.C.  department  has  again  been 
under  consideration. 

Halesowen. — At  a meeting  of  the  U.D.C.  last  week  it 

was  reported  that  considerable  progress  was  being  made  with  the 
scheme  for  the  construction  of  a light  railway  ; and  that  the 
Worcestershire  County  Council  had  given  notice  that  it  intended 
immediately  to  carry  out  the  widening  of  Long  Lane,  which  will 
facilitate  the  light  railway  work. 

Kingstown  (Dublin).— The  report  of  Col.  von  Donop 

(Board  of  Trade)  as  to  increased  speed  on  the  Dalkey  line  has  been 
submitted  to  the  Council.  It  appears  that  a committee  of  the 
Council  arranged  with  the  inspector  for  the  granting  of  increased 
speed  at  either  end  of  the  business  district,  the  company  withdraw- 
ing its  application  as  regards  the  congested  portion  of  the  town. 
Several  councillors  disputed  the  authority  of  the  committee  to  make 
concessions,  but  ultimately  the  report  was  agreed  to. 

London. — In  connection  with  the  Brighton  Co.’s  South 

London  electrification,  the  company  has,  with  the  sanction  of  the 
B.  of  T.,  arranged  for  one  of  its  three  running  lines  between 
London  Bridge  and  South  Bermondsey  to  be  used  alternately  for 
up  and  down  traffic  (morning  and  night)  thuB  greatly  increasing 
the  capacity  of  the  line.  In  order  to  achieve  this  result  separate 
sets  of  signals  have  been  provided  for  up  and  down  work  on  this 
track,  interlocked  so  that  only  one  set  can  be  used  at  once. 

The  death  of  a lineman,  employed  by  Messrs.  Blackwell,  which 
occurred  a few  days  ago  at  Peckham  on  the  Brighton  Co.’s  elec- 
trical section,  was  investigated  by  the  Camberwell  Coroner  on 
Monday.  It  appeared  that  Younger  climbed  one  of  the  gantries 
from  which  the  6, 500-volt  overhead  wires  are  suspended  in  order 
to  obtain  a', clip,  and;  in  some  way  touched  one  of  the  live  wires, 


being  killed  instantly.  Medical  evidence  showed  that  the  body 
was  frightfully  burned,  and  that  many  fractures  resulted  from  the 

^On  Monday  the  Hampstead,  Bakerloo  and  Piccadilly  Tube  rail- 
ways instituted  an  accelerated  service  of  trains.  On  the  Hamp- 
stead line  during  the  busiest  hours,  42  trains  an  hour 
tained,  or  at  86-second  intervals,  and  this  is  regarded  as  the  limit 
by  the  railway  authorities,  it  having  necessitated  a rearrangement 
of  the  signalling  system.  In  all.  1,300  trains  a day  are  run  on  this 
linp  The  “Bakerloo  ’’  was  able  to  run  40  trams  an  hour,  and  on 
the  Piccadilly  tube  30  trains  an  hour  were  run.  All  three  tubes 
run  non-stop  trains,  or  trains  which  misB  certain  stations  alternately 
during  rush  hours.  One  daily  paper,  after  remarking  that  this 
system  gives  a substantial  saving  of  time,  gravely  records  the  fact 
that  one  traveller  from  Holloway  spent  35  minutes  in  confused 
journey ings  between  King’s  Cross  and  Finsbury  Park  in  the  effort 

to  arrive  at  his  station.  , , 

On  Wednesday,  last  week,  the  new  L.C.C.  tramway  between 
Queen’s  Road,  Battersea,  and  Clapham  Junction,  was  inspected  by 
tne  B.  of  T.,  and  later  in  the  week  it  was  opened  for  traffic. 

On  Friday  last  a L.C.C.  Merton  car  ran  away  down  the  hill 
between  Balham  and  the  terminus,  colliding  with  a stationary  car 
and  injuring  three  people.  It  is  reported  that  the  brakes  were 

^Areport  submitted  to  the  L.C.C.  by  the  Highways  Committee 
states  that  the  tramways  system  at  March  31st,  1909,  extended  over 
a total  length  of  127§  street  miles,  being  8o§  miles  of  electric  lines 
and  42  miles  of  horse  lines.  The  capital  expenditure  on  the  under- 
taking amounted  to  £9,483,561,  of  which  £1,008,9/1  presents 
expenditure  during  the  year  1908-9  The  debt  outstanding  was 
£8  043  139.  The  total  receipts  during  the  year  from  electric  traction 
were  £1  572,251,  and  the  working  expenses  £896,286,  leaving  a 
surplus  of  £675,965  ; and  the  corresponding  figures  for  horse  traction 
were  £275,199  and  £305,402,  leaving  a deficiency  of  £30,202.  After 
debt  charges  and  other  deductions  had  been  made  there  remained  a 
net  balance  of  £107,570.  There  were  344,705,937  passengers 
carried  on  electric  cars,  and  68,207,004  on  horse  cars  a total  of 
41*^  913  841  The  number  of  car-miles  run  was  31,962,/ 84  miles  by 
electric'  traction  and  7,156,688  by  horse  traction,  a total  of 
39,119,472  miles.  The  average  fare  per  passenger  was  1 05d. 

Morecambe-Heysliam.  — Much  curiosity,.  says  the 
Pall  Mall  Gazette,  has  been  expressed  from  time  to  time  as  to  the 
performance  in  service  of  the  single-phase  electric  system  on  the 
Midland  Railway.  Test  runs  over  a level  Btretch  1,760  yards  long 
between  Lancaster  and  Heysham  with  a light  train  weighing  51,, 
tons  and  having  420  h.p.,  showed  that  the  distance  could  be 
covered  in  119  seconds,  starting  from  rest,  the  average  speed  being 
therefore  30J  miles  per  hour.  The  acceleration  was  25  miles  per 
hour  in  22  seconds,  and  the  maximum  was  1'91  ft.  per  second  per 
second,  or  13  miles  per  hour  per  second.  This  acceleration  is 
rather  low,  and  it  is  attributed  to  the  low  torque  applied  to  the 
wheels  which  can  be  altered  by  an  alteration  in  the  gear  ratio  and 
wheel  diameter.  Tne  single-phase  equipment  is  heavier  by  “early 
30  per  cent,  than  a corresponding  direct-current  system,  but  the 
additional  weight  available  for  adhesion  is  frequently  an  advantage, 
and  while  the  figures  given  represent  the  actual  state  of  matters  so 
far  as  the  electrical  equipment  is  concerned,  the  difference  to  the 
total  weight  of  the  train  is  only  7£  per  cent.,  so  that  the  energy 
consumption  per  train-mile  is  not  so  unduly  influenced  as  might  at 
first  sight  appear  to  be  the  case. 

Ouarry  Bank.— The  U.D.C.,  as  well  as  the  U.D.C.  of 

Brierley  Hill  has  had  under  private  consideration  a further  com- 
munication from  Mr.  J.  S.  Lycett,  managing  director  of  the  Dudley 
and  Stourbridge  Traction  Co.  relative  to  the  proposed  light  railway 
between  Brierley  Hill,  Quarry  Bank,  and  Cradley  Heath,  but  a 
definite  decision  on  the  matter  has  not  yet  been  arrived  at. 

t.S.A. — There  seems  to  be  some  prospect  of  wholesale 

railway  electrification  in  Chicago,  if  the  ordinance  introduced  by 
Alderman  Snow,  at  the  City  Council,  becomes  effective.  This 
ordinance,  according  to  Electric  Traction  Weekly,  will  force  every 
railroad  in  the  city  to  substitute  electricity  for  steam  as  motive 
power  within  an  eight-mile  radius  of  the  City  Hall  by  January  1st, 
1912.  The  city  relies  on  an  old  charter  of  1863  and  on  its  police 
powers  in  regard  to  smoke  nuisance.  The  smoke  nuisance  is 
caused  by  the  traffic  of  the  terminal  and  suburban  services  of  25  or 
more  steam  roads  entering  the  city,  and  by  the  elevated  loop  ser- 
vice, which  is  worked  by  steam  and  quite  incapable  of  giving  an 
adequate  service  under  present  conditions.  The  railway  companies 
regard  the  cost  of  electrification  as  prohibitive,  and  state  that 
electrical  working  is  yet  experimental.  The  cost  of  electrification 
of  the  Illinois  Central  terminals  is  estimated  at  from  40  to  50 
million  dollars  and  the  cost  of  complete  electrification  of  all  roads 

at  200  million  dollars.  , , , ... 

A return  of  all  the  railways  in  the  State  using  1,200-volt 
direct-current  installations  shows  that  11  companies  are  con- 
cerned, one  operating  as  much  as  90  miles,  and  all  of  them 
operating  a total  of  420  miles  of  route.  The  car  equipments 
in  use  are  all  of  the  four-motor  type,  with  motors  of  from  50  to 
125  h.p  Oar  contemporary,  in  giving  some  details  of  the  installa- 
tions, draws  attention  to  the  small  number  of  sub-stations  necessary 
as  compared  with  600- volt  working  ; all  the  equipments  are  arranged 
for  operating  on  both  1,200  and  600-volt  routes,  and  the  adoption 
of  the  system  was  in  each  case  decided  on  after  considering  the 
rival  claims  of  600-volt  D.C.  and  single-phase  a.c.  traction. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Interruptions  :— 

Tourane-Amoy 

Assab-Perim 

Dakar-Conakry 
Balikpapan-Kwandsng 
Cheiksaid-Perim 


June  17,  1909 
July  8,  1909 
Aug.  20,  1909 
Sept.  2,  1909 
Sept.  15,  1909 


Wirplpss  Tele«Tai)liy- — It  is  reported  that  the  German 
exrr^iments  in  telegraphing  from  Nauen  to  a steamship  en  route 
for* the  Cameroons  have  proved  successful,  and  that  the  possibi  i y 
of  establishing  wireless  communication  between  Germany  and  her 
colonies  is  regarded  as  proved. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Alsace  .—November  1st.  The  municipal  authorities  of 
Forbach  are  inviting  tenders  for  the  concession  for  the  establish- 
ment and  working  of  an  electric  tramway  m the  town. 

Altrincham —October  28rd.  Electric  light  installation 

at  the  County  High  School  for  Girls.  Sankey  & Cubbon  architects, 

4,  Chapel  Walks,  Manchester.  (Returnable  deposit  £1  is.; 

Australia. — Victoria. — Accumulators  for  the  P.M.G 

See  “ Official  Notices  ” October  1st.  „ n(_  . , n.h„„r .. 

Victobia.— Electric  lamps  for  the  P.M.G.  See  Official  Notices 

t0  Melbouhnk.— 50  coin  attachments,  suitable  for  coinB  of  different 
value,  for  the  P.M.G.  See  our  “ Official  Notices  September  24th. 

Austria.— The  Austrian  State  Railway  authorities  have 
just  invited  tenders  for  an  electric  lighting  installation  at  the 
railway  station  at  Tabor. 

Bray. -October  19th.  50-b.h.p.  Diesel  oil  engine,  and 

high  and  low-tension  disconnecting  boxes,  &c.,  for  the  U.D.C.  bee 
« Official  Notices  ” October  8th. 

Brumby  and  Frodingliam.— October  16th.  Public 
lighting  by  electricity  for  the  U.D.C.,  with  55 > 50-C.p ..  lamps,  poles, 
wiTinff  switches  &c  : direct-current,  220  volts,  available.  Mr.  J. 
Green,’  surveyor  to  the  Council,  Frodingham,  Scunthorpe,  Lines. 
Returnable  deposit,  10s.  6d. 

Cane  Town.— October  19th.  Tenders  will  be  received 
by  the  Chairman  of  the  Tender  Board,  Cape  Town,  for  the  supply 
of  eight  electric  motors. 

France— October  19th.  The  municipal  authorities  nt 
Saint-Mibiel  (Meuse)  are  inviting  tenders  for  the  supply  of  hve 
electric  motors  and  a switchboard. 

Great  Western  Railway.— October  18th.  Stores, includ- 
ing electrical  wires  and  telegraph  apparatus,  carbons,  &c.  Bee 
“ Official  Notices  ” October  8th. 

K ei fflilev. — October  16th.  Two  boiler  feed  pumps,  high- 

tension  "switchboard  and  transformers,  300-kw.  motor-generator, 
and  mains  for  the  Electricity  Department.  See  Official  Notices 
October  1st. 

Llandudno.  — October  80th.  Hand  tower-ladder  for 

trimming  arc  lamps,  for  the  U.D.C.  See  “ Official  Notices  ” to-day. 

Levton.— October  26th.  Installation  of  electric  light 
and  water  heating  apparatus  at  the  Canterbury  Road  Schools, 
now  erecting,  for  the  U.D.C.  See  " Official  Notices  October  8th. 

Lowestoft. — The  Corporation  requires  a new  tank  for 
the  hot  well,  also  additional  balancers  and  service  cables.  Tenders 
are  being  invited. 

Manchester.— October  19th.  Steel  tie-bars  for  tramway 
rails  and  bolts  and  nuts  for  fishplates,  for  the  Tramways  Com- 
mittee. Specifications  from  Mr.  J . M.  McElroy,  Tramway  Manager. 

Mountain  Ash.— October  25th.  Electrical  stores  for  the 

U.D.C.  electricity  undertaking.  See  “ Official  Notices  October  8th. 

Xorway.— October  25th.  The  Commercial  Intelligence 
Branch  of  the  Board  of  Trade  is  informed  by  H.M.  Consul  at 
Christiania  that  the  Norwegian  State  Railways  have  issued  a call 
for  tenders  for  the  supply  of  transformers  and  electromotors  for 
the  Drammen  railway  works.  Tenders,  marked  TramformatoreB, 
&c  ” will  be  received  at  Styrelsens  Expeditionskontor,  Christiania, 
ud  to  10  am.  on  October  25th.  Copies  of  the  conditions,  specifica- 
tions and  plans,  forwarded  by  H.M  Consul,  may  be  seen  by  British 
firms  interested  on  application  at  the  office  of  the  above  branch, 
73,  Basinghall  Street,  London,  E.O. 
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Radcliffe.— October  27th.  Cable  for  the  U.D.C.  Elec- 

tricity Department.  See  “ Official  Notices  ’’  to-day. 

Rotherham.— October  23rd.  The  T.C.  has  two  steam 
dynamos,  32  kw.  each,  for  disposal.  See  “ Official  Notices  ” Sep- 
tember 24th. 

Spain,— November  2nd.  The  Spanish  Post  and  Telegraph 

authorities  in  Madrid  are  inviting  tenders  for  the  concession  for 
the  working  of  a telephone  system  in  the  town  of  Oviedo  during  a 
period  of  15  years. 

November  20th. — 60  years’  concession  for  constructing  and 
working  an  electric  tramway  from  Sans  to  Coll-Blanch  (Barcelona). 
Deposit  1,295  pesetas  (£47).  Local  representation  necessary. 
Tenders  to  DirecciOn  General  de  Obras  Publicas,  Madrid.  The 
Compaiiia  General  Tranvias,  which  has  submitted  an  application, 
has  certain  preferential  rights. 

The  municipal  authorities  of  Galaroza  (province  of  Huelva)  have 
lately  invited  tenders  for  the  concession  for  the  electric  lighting  of 
the  town  during  a period  of  six  years. 

Turkey. — November  30th.  The  municipal  authorities  of 

Broussa  are  inviting  tenders  for  the  concession  for  the  establishment 
of  a central  electric  lighting  station  and  a system  of  electric  tram- 
ways in  the  town. 

Wallasey. — October  19th.  Three  miles  of  electric  tram- 
ways (overhead  line  material,  poles,  wire,  ears,  &c.)  for  the  U.D  C. ; 
also  paper-insulated  cables  for  same.  - See  two  “ Official  Notices  ” 
October  8th. 


CLOSED. 

Relfast. — The  tender;  of  Messrs.  Imeson,  Finch  & Co., 

Ltd.,  for  two  miles  of  trolley  wire,  has  been  accepted  by  the  Belfast 
Corporation  Tramways  Department.  This  is  a repeat  order. 

Relgium. — La  Societe  des  Clouteries  et  Trefileries  des 
Flandres,  of  Gendbrugge.'has  placed  a contract  with  the  Socibtb 
Union  Electrique  A.E.G.,  of  Brussels,  for  the  equipment  of  a large 
electricity  generating  station  in  connection  with  its  works.  Tne 
plant  will  comprise  two  2,000  h.p.  sets  of  steam  turbines  and 
alternators. 

Rlatkliurn. — The  T.C.  has  affixed  the  seal  to  a contract 
with  the  British  Westinghouse  Electric  and  Manufacturing  Co., 
Ltd.,  for  the  supply  of  electric  motors  ; and  one  with  the  Wigan 
Coal  and  Iron  Co.,  Ltd  , for  steam  and  bouse  coal  for  the  electricity 
department. 

Rradford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Clay  & Atkinson  for  eight  automatic  point-controllers  for  the 
tramwayB,  at  £440  ; and  that  of  Messrs.  Steel,  Peech  & Tozer  for 
200  steel  tires  for  car  wheels,  at  £327. 

The  City  Council  is  to  be  recommended  to  accept  the  tender  of 
Messrs.  Steinthall  & Boydell  for  the  provision  of  a slate  switch- 
board with  fittings,  at  £310  ; that  of  the  British  Thomson-Houston 
Co.,  Ltd.,  for  a turbo-generator,  at  £632  net ; and  that  of  Messrs. 
Collinson  Bros,  for  an  electric  light  installation  at  the  Bradford 
Moor  Branch  Library. 

Burnley. — The  E.L.  Committee  has  accepted  the  follow- 

ing tenders : — 

Messrs.  I.  Frankenburg  & Sons,  Ltd.,  for  cable  required  to  connect  No.  8 
and  No.  9 generating  sets  with  the  switchboard  at  the  electricity  works. 
Messrs.  Simpson  Bros.,  Hapton,  for  two  switches  of  2,000  amps.  each. 
Messrs.  Proctor,  Ltd.,  Burnley,  for  two  mechanical  stokers  for  the  elec- 
tricity works. 

The  Guardians  have  accepted  the  tender  of  Messrs.  Carter  & Co. 
for  their  electrical  requirements  for  the  ensuing  12  months. 

Bury. — The  Electricity  Committee  has  given  the  contract 

for  the  switchboard  work  at  the  new  generating  station  to  Messrs. 
Ferranti. 

Devon. — The  Committee  of  Msitors  to  the  County 

Asylum  have  accepted  the  Metallic  Seamless  Tube  Co.’s  offer  for  a 
12  months’  supply  of  metallic  conduits  and  fittings  and  white  china 
wall-plugs. 

Dudley  . — The  D.P.  Battery  Co.,  Ltd.,  has  secured  from 

the  Corporation  an  order  to  supply,  erect,  and  maintain  for  a period 
of  10  years,  a storage  battery  of  256  cells,  of  their  L S 37  type. 
This  battery  is  capable  of  supplying  over  1,000  amperes  for 

an  hour. 

Glasgow.  — A T.C.  committee  has  recommended 

acceptance  of  the  following: — 

Additional  piping  and  valves,  Pinkston  power  station, — Babcook  A Wilcox, 
i . wire. — British  Insulated  and  Helsby  Cables,  Ltd. 

The  Electricity  8ub- committee  on  Works  recommends  that  the 
offers  of  the  British  Thomson-Houston  Co.  (£211)  and  Messrs. 
Ferranti,  Ltd.  (£270),  for  high-tension  switchgear  be  accepted. 
Messrs.  Appleby’s  offer  (£154)  for  the  provision  and  erection  of  a 
crane  at  Port  DundaB  works  was  also  recommended  for  acceptance. 


Loudon.  — L.C.C. — The  Highways  Committee  reports 

that  during  the  summer  recess  it  received  and  accepted  the 
following  tenders : — 

(«)  Manufacture,  delivery  and  laying  of  high-tension  cables . 


Western  Electric  Co (accepted)  £4,767 

W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.  ..  ..  4 818 

British  Insulated  and  Helsby  Cables,  Ltd. . . 

Siemens  Bros.  & Co..  Ltd.  

Johnson  & Phillips,  Ltd 

Callender’s  Cable  and  Construction  Co.,  Ltd. 

W.  T.  Glover  & Co..  Ltd.  .. 

Robert  W.  Blackwell  & Co.,  Ltd 

The  Yorkshire  Cable  Co.,  Ltd 

Edward  Le  Bas  & Co.  (incomplete  tender) 


Estimate  of  chief  officer  of  tramways,  comparable,  £5,000, 


4,878 

4,888 

4,937 

4,958 

4,976 

5,073 

5,438 

7,031 


(&)  Manufacture,  delivery  and  laying  of  low-tension  cables: — 


Union  Cable  Co.,  Ltd.  (foreign  manufacture)  ..  ..  £31,997 

British  Insulated  and  Helshy  Cables,  Ltd.  (accepted)  32,000 

W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd 82,403 

Western  Electric  Co 32,418 

Callender’s  Cable  and  Construction  Co.,  Ltd.  . . ! 1 32’769 

Johnson  & Phillips,  Ltd.  32,990 

W.  T.  Glover  & Co.,  Ltd.  83,457 

Siemens  Bros.  & Co 34  327 

Robert  W.  Blackwell  & Co.,  Ltd 34^569 

The  Yorkshire  Cable  Co.,  Ltd.  37,711 

Estimate  of  chief  officer  of  tramways,  comparable,  £38,000. 

(c)  Supply  and  delivery  of  tramway  feeder  pillars  :— • 

British  Insulated  and  Helshy  Cables,  Ltd.  ..  (accepted)  £1,117 

W.  Boydell  & Sons,  Ltd 1,198 

J.  H.  Tucker  & Co.  1,230 

Johnson  & Phillips,  Ltd i’239 

Edison  & Swan  United  Electric  Light  Co.,  Ltd 1,274 

Ferranti,  Ltd.  1,275 

Robert  W.  Blackwell  & Co.,  Ltd 1,289 

British  Westinghouse  Electric  and  Mfg.  Co.,  Ltd.  . . 1,295 

Universal  Electrical  Manufacturing  Co.,  Ltd 1,313 

Whipp  & Bourne 1,322 

W.  Lucy  & Co.,  Ltd 1,345 

Spagnoletti,  Ltd 1,357 

Western  Electric  Co 1,385 

Siemens  Bros.  & Co.,  Ltd 1,395 

Estler  Bros 1,414 

Tetley  & Co ( 1416 

W.  T.  Glover  & Co.,  Ltd 1,447 

Electric  Construction  Co.,  Ltd.  1,471 

Tramway  Supplies,  Leeds  1,603 

Society  Anonyme  (Jones  & Co.),  Brussels 1,676 

Callender's  Cable  and  Construction  Co.,  Ltd 1,698 

Alfred  Wiseman,  Ltd 1,743 

Veritys  Ltd 1,952 

General  Electric  Co.,  Ltd 2,047 


Estimate  of  chief  officer  of  tramways,  oomparable,  £1,530. 

(d)  Reconstruction  of  the  tramways  from  Beresford  Square  (o 
Nile  Street— Supply  of  special  work  : — 

Hadfield’s  Steel  Foundry  Co.,  Ltd (accepted)  £502 

Edgar  Allen  & Co.,  Ltd 543 

Estimate(of  chief  engineer,  comparable,  £520. 

(e)  Reconstruction  of  Highgate  Hill  tramways— Supply  of 
special  slot-rails : — 


North-Eastern  Steel  Co : £1,995 

Frodingham  Iron  and  Steel  Co.,  Ltd (accepted)  2,036 

Walter  Scott,  Ltd.,  Leeds  2,106 


In  connection  with  the  reconstruction  of  Highgate  Hill  tram- 
ways, the  tenders  for  roadwork  and  platelaying  were  as  follows : — 

Paving  works 


Tramway  for  street 
work.  widenings.  Total. 
A.  N.  Coles,  Paddington,  W.  (accepted)  £16,655  £2,447  £19,101 

W.  Manders,  Leyton  16,400  3,296  19,695 

R.  C.  Brebner  & Co.,  Edinburgh  ..  16,743  3,173  19,920 

G.  Percy  Trentham  17,089  2,854  19,943 

Dick,  Kerr  & Co.,  Ltd 18,074  3,237  21,312 

John  Mowlem  & Co.,  Ltd 19,302  8,442  22,744 

Bower  Bros.,  Shepherd’s  Bush,  W.  ..  23,529  3,184  26,713 

Chief  engineer’s  estimate,  comparable  16,813  3,239  20,052 


The  lowest  tender  for  the  tramway  work  was  that  submitted  by 
Mr.  W.  Manders,  but  the  tender  of  Mr.  A.  N.  Coles  was  the  lowest 
in  the  total  amount  for  the  tramway  work  and  street-widening 
paving  works,  and,  acting  in  conjunction  with  the  Improvements 
Committee,  this  latter  tender,  amounting  to  £19,101,  was  accepted. 

Tenders  for  steam,  &c.,  piping,  valves,  water  tanks,  &c.,  for  the 
final  portion  of  Greenwich  generating  station : — 


Staveley  Coal  and  Iron  Co..  Ltd (accepted)  £7,845 

Edward  Le  Bas  & Co 7.642 

John  Spencer,  Ltd ( 7^746 

Foster  Bios.,  Ltd 7,760 

Babcock  & Wilcox,  Ltd 7,768 

Railway  and  Genoral  Engineering  Co.,  Ltd.  . . . . 8,000 

Stewarts  & Lloyds,  Ltd 8,011 

James  Oakes  & Co 8,151 

E.  Bennett  & Son,  Ltd 8,174 

John  Wilson  & Co 8,440 

Shelby  Manufacturing  Co.  9,268 

Westwood  & Wrights,  Briorlcy  Hill  (incomplete  tender). . 6,878 
Estimate  of  chief  officer  of  tramways,  oomparable,  £9,000 


The  tender  of  Mr.  H.  L.  Holloway,  for  erecting  foundations  for 
the  installation  of  two  1,500-kw.  rotary  converters  at  the  Elephant 
and  Castle  sub-station  was  accepted,  at  £743. 

For  the  provision  of  choke  coils,  to  be  fitted  to  25  of  the  existing 
motor-generators  at  the  Council’s  tramways  sub-stations,  the  tenders 
were : — 


Electric  Construction  Co.,  Ltd (accepted)  £1,098 

Johnson  & Phillips,  Ltd 1,437 

Spagnoletti,  Ltd 1,605 

Ferranti,  Ltd.  j,761 

„ „ (alternative)  1,768 

Dick/  Kerr  & Co.  ..  ' 1,923 

„ „ (alternative) 1,298 

British  Westinghouse  Electric  and  Mfg.  Co.  ..  2,706 


11  n 1,  (1st  alternative)  2,611 

,1  ,1  „ „ (2nd  alternative)  1,821 

,,  „ „ „ (3rd  alternative)  1,720 

Estimate  of  chief  officer  of  tramways,  oomparable,  £1,000 
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For  1,000  destination  boards,  fitted  with  end  protection  plates, 
the  tenders  were 

j.  Chains.  Ltd.  ........  (accepted)  £211 


Equipment  and  Engineering  Co. 

Hurst,  Nelson  & Co.,  Ltd. 

United  Electric  Car  Co.,  Ltd.  ..  ••  •• 

(alternative  tender) 


275 

300 

392 

500 


The  following  appears  in  an  entry  regarding  the  contract 
placed  in  1908  with  Messrs.  Mountain  & Gibson,  Ltd.,  for  t 
supply  of  six  stores  transport  vehicles  required  in  connection 
with  the  Council’s  tramways : — 

decided  that  arrangements  should  be  made  for  each  delivery  “vnent 

receiver  to  be  regarded  as  the  subject  of  a separate  contract , that  P nt 

mmmmSsm, 

which  have  apparently  been  supplied  to  ® ntrartnrs  to  Mountain  & Gibson, 
receiver  has  asked  the  Council  to  accept  riehts  in  respect  of  these 

authorised  the  transfer  of  the  indemnity. 

Battebsea  — We  learn  from  Messrs.  Stegmann  & Co.  that 
iu  the  recent  placing  of  contracts  by  the  Borough  Council^ 
their  tender  was  accepted  for  arc  lamps  as  well  as  for  the 
motors. 

Oldblirv.— The  U.D.C.  has  accepted  the  tender  of  the 

Birmingham  and  Midland  Tramway,  Ltd.,  for  an  overhead  cable  to 
the  sewage-disposal  works,  at  £99,  and  for  poles,  wiring  and  lamps 
for  lighting  the  works,  at  £75. 

Plymouth.  — The  Education  Committee  received  the 
following  tenders  for  the  installation  of  electric  light  at  Regent 
Street  school ; — 


David  Sals  ■ . 

W.  G.  Heath  & Co. 
Lord  & Shand  . . 
W.  J.  Corse  & Co. 


(accepted) 


£124 

135 

136 

140 


Ho  therli  am  .—The  T.C.  has  accepted  the  tender  of 

Messrs  Reavell  & Co.,  at  £405,  for  a motor-compressor,  to  duplicate 
the  one  at  present  in  use  adjoining  the  electricity  station  The 
Council  has  further  accepted  the  tender  of  Callender  s Cable  and 
Construction  Co.,  Ltd.,  at  £2,187,  for  the  annual  supply  of  cables  ; 
also  the  tender  of  the  Reason  Manufacturing  Co.  for  the  annual 
supply  of  electricity  meters,  and  the  tender  of  the  Sheepbridge 
Coal  and  Iron  Co.  for  the  annual  supply  of  coal  (Giapwell),  at 
5b  44d  per  ton.  For  engineering  stores  for  the  tramways  depart- 
ment, the  tenders  of  the  following  have  been  accepted 

India-Rubber  and  Gutta-Percha  Telegraph  Works,  Ltd. ; Smith  Bros  Ltd. 
(Rotherham);  Joseph  France;  London  Phosphor  Copper  and  Bronze 
Co  • Vacuum  Oil  Co. ; Robert  Young  & Co. ; R.  D.  Nicol  & Co. ; 
R i’nebam  Clark  & Co. ; Griffiths  Bros.  & Co. ; Harland  & Son  ; L. 
Kiarstev  & Co  Ltd. ; Hindsford  Foundry  Co. ; Alfred  Wiseman  ; British 
Westinghouse  Co.  ; Sanderson  Bros.  & Newbould  Ltd. ; Tasker's  Engin. 
eering  Co.;  Tempered  Spring  Co. ; Tramway  Supplies i,  Ltd. ; General 
EtectiicCo.;  L.  Andrews  & Co. ; R.  Bell  & Co. ; F.  W.  Crookes  ; W. 
Taylor  & Sons  ; H.  Garnett  & Co.,  Ltd. 

St.  Helens. — The  T.C.  has  accepted  the  tender  of  the 

British  Insulated  and  Helsby  Cables,  Ltd.,  for  the  supply  and 
laying  of  high-tenBion  mains  for  the  supply  of  current  for  the 
Sutton  district ; and  that  of  the  British  Westinghouse  Electric  and 
Manufacturing  Co.,  Ltd.,  for  high-tension  plant. 


FORTHCOMING  EVENTS. 


Junior  Institution  of  Engineers.— Friday,  October  15th.  At  7 p.m.  Visit  to  the 
Model  Engineer  Exhibition,  Horticultural  Hall,  Westminster. 

Saturday,  October  23rd.— At  7 p.m.  At  Caxton  Hall,  Westminster. 
Conversazione. 

Institution  of  Mechanical  Engineers. —Friday,  October  15th.  At  8 p.m.  At  the 
Institution  House,  Storey’s  Gate.  Paper  on  “Heat  Transmission,  by  I rot. 
W.  E.  Dalby. 

Physical  Society. — Friday,  October  22nd.  At  5 p.m.  At  the  Royal  College  of 
Science,  South  Kensington,  S.W.  Paper  “On  Cadmium  Amalgams  and  the 
Normal  Weston  Cell,”  by  Mr.  F.  E.  Smith,  and  other  papers. 

Institution  of  Electrical  Engineers  (Manchester  Section).  Friday,  October  22nd. 
At  7.30  p.m.  At  Midland  Hotel,  Manchester.  Opening  meeting  for  the 
session.  Address  by  the  chairman,  Mr.  S.  J.  Watson.  A smoking  concert 
to  follow.  [Other  meetings  will  be  held  at  the  Physical  Laboratory  of  the 
Manchester  University.] 

Electro-Harmonic  Society. — Friday,  October  22nd.  At  8 p.m.  At  the  King  9 
Hall,  Holborn  Restaurant.  First  smoking  concert  of  the  season. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  the  week  ending  October  23rd, 
1909 : — 

Commanding  Officer — Col.  R.  E.  B.  Crompton,  C.B. 

Monday,  October  18th.—1 11  A ” Company.  Practice  for  the  Hopkinson  Cup, 

7 to  9.30  p.m. 

Tuesday,  October  10th.— “ B ” Company.  Practice  for  the  Hopkinson  Cup, 
7 to  9.30  p.m. 

Wednesday,  October  20th.— Gymnasium,  6.30  to  9.30  p.m. 

Thursday,  October  21st.— “C”  Company.  Practice  for  the  Hopkinson  Cup, 
7 to  9.30  p.m. 

Friday,  October  22nd.— D ” Company,  Practice  for  the  Hopkinson  Cup, 
7 to  9.30  p.m. 

(Signed)  P.  H.  Campbell, 

Capt.  R.E.  and  Adjutant, 
For  O.C.  E.E.,  L.D. 


NOTES. 


P.  & O.  Batti-Wallalis’  Society.— The  Birmingham 

Local  Section  of  this  Society  opened  their  social  gatherings  for  this 
season  with  a smoking  concert  on  Thursday,  October  7th,  at  the 
Grand  Hotel,  Birmingham.  Over  70  members  and  friends  were 
present.  The  programme  was  contributed  to  chiefly  by  members, 
and  a most  enjoyable  evening  was  spent.  The  chairman  fer  the 

evening Mr.  J.  P.  Kemp — who  is  also  chairman  of  the  Local 

Section,  in  his  remarks  foreshadowed  many  other  pleasant  evenings 
to  follow,  the  next  being  a Bohemian  concert  (ladies)  on  November 
5tb,  to  be  held  in  the  Grosvenor  Room,  Grand  Hotel. 

The  Electro-Harmonic  Society.— The  first  smoking 

concert  of  the  twenty-fourth  Beason,  1909-10,  will  be  held  in  the 
King’s  Hall,  Holborn  Restaurant,  on  Friday  evening  next,  October 
22nd,  commencing  at  8 o’clock.  The  artists  for  the  evening  are 
Mr.  Alfred  Heather,  Mr.  Thorpe  Bates,  and  the  Chandos  Part 
Singers  ; Master  Lloyd  Chandos,  cornet  solos ; Mr.  Bromley  Carter, 
humorous  dialect  songs ; Doraswami,  Royal  Indian  Court  musician  ; 
Mr.  Barclay  Gammon,  humorous  sketch. 


Stretford. — The  U.D.C.  has  accepted  the  tender  of  the 

Vulcan  Motor  Co.  for  a 16-h  p.  petrol-motor  arc  lamp  wagon,  with 
hydraulic  lift,  at  £385.  It  has  further  accepted  the  tender  of 
Messrs.  J.  Hodgkinson,  Ltd , for  a coal  transporter,  weighing, 
feeding  and  storage  plant  for  the  electricity  undertaking,  at  £682. 

'Wallasey.— The  U.D.C.  on  October  7th  considered  a 

recommendation  of  the  Tramways  Committee  to  accept  the  tender 
of  the  Brush  Electrical  Engineering  Co.  for  10  new  cars,  of  the 
“long  wheel-base  truck ” design,  by  which  it  is  hoped  to  obviate 
the  ioiting  and  pitching  which  has  been  the  cause  of  so  many  com- 
plaints by  passengers  on  this  line.  After  considerable  discussion, 
the  Committee’s  recommendation  was  approved. 

West  Bromwich. — The  T.C.  has  accepted  the  tender  of 

the  Electric  Construction  Co.,  Ltd.,  Wolverhampton,  for  a feeder 
booster. 

West  Ham. — The  Guardians  have  accepted  the  Metallic 
Seamless  Tube  Co.’s  offer  for  a 12  months’  supply  of  metallic 
conduits  and  fittings,  and  white  porcelain  counterweights  and 
accessories. 

Yarmouth. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Myers,  Rose  & Co.,  Ltd.,  for  2,000  tons  of  Derbyshire  fine  slack 
coal,  at  8s.  7d.  per  ton  f.o.r.  Yarmouth,  for  use  at  the  electricity 

works. 


Football  Notes.  — South  Metropolitan  Electric 

Football  Club. — On  Saturday  last  a match  was  played  at  Hither 
Green  between  the  South  Metropolitan  Co.’s  emploj  5s  (Works  v. 
Office  and  Rest),  which,  after  a very  good  game,  resulted  in  a win 
for  the  Works  by  6 goals  to  2. 

Inquiries, — A correspondent  wishes  for  the  name  and 

address  of  the  makers  of  the  " Daylight  ” arc  lamp. 

A correspondent  wishes  to  know  if  tin  has  been,  or  can  be, 
smelted  direct  from  the  ore  with  the  electric  furnace. 

We  are  asked  for  the  name  of  the  maker  of  “ Bauer  ” radiators. 

Institution  Notes.— Automobile  Engineers.— Mr. 

J.  S.  Irving  (Daimler  Motor  Co.)  read  a paper  on  “ Electric  Ignition 
on  Motor  Cars,”  at  a meeting  of  the  Coventry  Graduates’  Section  of 
Automobile  Engineers  on  October  4th.  In  the  course  of  his  paper, 
Mr.  Irving  said  that  when  a single  coil  was  used  in  conjunction 
with  a high-tension  distributor,  it  was  of  the  greatest  importance 
that  the  current  in  the  primary  should  never  be  allowed  to  fall  to 
a value  near  what  had  been  called  the  “ critical  value  ” for  the 
particular  coil.  In  his  experience,  when  the  trembler  was  adjusted 
for  any  given  voltage  so  that  the  note  produced  was  pure  and  clear, 
a very  slight  decrease  in  current  would  cause  the  timing  to  be 
defective,  owing  to  the  region  of  the  critical  current  being 
approached.  Hence  with  the  normal  cuirent  flowing  it  was  advis- 
able to  adjust  the  trembler  to  give  a somewhat  harsh  and  shrill 
sound,  for  then  the  current  might  be  considerably  reduced  before 
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the  critical  value  wag  reached.  When  selecting  a coil,  regularity 
of  working  of  the  trembler  for  considerable  variation  of  current 
was  of  more  importance  than  length  or  fatness  of  spark.  Further,  a 
coil  takiog  a small  current  was  to  be  preferred  to  one  taking  a 
large  current,  since  the  trouble  with  the  adjustment  of  the  trembler 
blade  would  be  decreased  owing  to  the  reduced  Bparking  at  the 
platinum  points.  Except  for  the  fact  that  the  engine  could  not  be 
started  on  the  switch,  the  plain  coil  with  a rapid  break  on  the  half- 
time shaft  was  preferable  to  a trembler  coil,  since  over  a very  laTge 
range  of  current — in  fact,  whenever  the  current  was  large  enough  to 
cause  the  passage  of  a spark  in  the  cylinder— the  timing  was  exactly 
the  same.  The  advantage  of  a trembler  might  be  retained  by  a switch 
so  arranged  that  the  trembler  might  be  cut  out,  allowing  the  coil 
to  act  as  a plain  coil,  a second  condenser  being  provided.  This 
system  was  adopted  with  the  BoBch  and  dual  ignition.  He  had 
experimented  with  a single  coil  and  distributor  working  in  con- 
junction with  a single  firing  point  on  a shaft  working  at  twice 
engine  speed,  instead  of  half-engine  speed,  and  found  a great 
improvement  in  the  steadiness  of  the  running  of  the  engine,  due  to 
the  firing  point  occurring  at  exactly  the  same  piston  position 
for  every  cylinder,  so  that  the  power  of  the  explosion  in  each 
cylinder  was  alike,  whereas  with  the  ordinary  type  of  segmented 
commutator  used  for  multi-cylinder  engines,  there  was  practically 
a difference  of  sparking  point  in  each  cylinder,  tending  to  uneven 
running.  Mr.  J.  S.  Napier,  during  the  discussion,  said  he  had  had 
to  design  a car  that  was  going  to  the  South  Pole,  and  thought  of 
using  dry  cells  for  the  ignition,  because,  if  dry,  they  could  not 
freeze.  A member  of  the  expedition  had  since  told  him  that  the 
dry  cells  were  absolutely  of  no  use,  as  a small  quantity  of  liquid 
had  to  be  put  in,  and  when  once  they  were  used  they  froze  hard. 
Consequently  magneto  ignition  had  to  be  resorted  to,  both  types, 
fortunately,  having  been  fitted. 

Institution  of  Mining  Electrical  Engineers. — The  general 
meeting  of  the  Institution  at  Sheffield,  on  October  2nd,  was  well 
attended.  The  President,  Mr.  Wm.  Maurice,  said  that  the  Council 
had  been  engaged  in  drawing  up  a “ memorandum  ” specifying  the 
objects  for  which  the  Institution  was  formed,  and  articles  of  asso- 
ciation under  which  it  purposed  working.  As  regarded  the  objects 
of  formation,  the  two  principal  clauses  were  expressed  thus  : (a)  To 
consider  means  for  minimising  the  risks  attending  the  application 
of  electricity  to  the  industry  of  mining,  and  to  promote  the  adoption 
of  approved  methods  and  devices  tending  to  increase  safety.  (b)  To 
promote  the  general  advancement  of  electrical  science  in  its  appli- 
cations to  the  industry  of  mining ; to  facilitate  the  exchange  of 
information  and  ideas  on  this  subject  amongst  the  members  of  the 
Institution  and  otherwise;  and,  generally,  to  extend  the  experience, 
increase  the  efficiency,  and  elevate  the  status,  of  those  engaged  in 
such  applications.  Power  would  be  taken  to  form  a benevolent 
society  for  the  assistance  of  necessitous  members.  The  qualifications 
for  membership  of  the  Institution  had  been  designed  to  admit 
everyone  who  was  interested  in  its  objects,  while,  at  the  same 
time,  providing  for  the  establishment  of  a special  class  for 
mining  electricians.  Specifically,  membership  of  the  Insti- 
tution would  consist  of  honorary  members,  honorary  corres- 
ponding members,  diploma  members,  associates  and  students. 
The  President  explained  the  qualifications  of  the  respective  classes, 
and  stated  that  the  General  Council  of  the  Institution  (which  was 
composed  of  representatives  from  branches)  would  conduct  the 
management  of  affairs,  the  branches  themselves  being  the  bodies 
upon  which  all  the  practical  work,  reading  of  papers,  holding  of 
monthly  meetings,  &c.,  would  devolve.  The  working  arrangements 
for  these  branches  were  being  pushed  forward,  and  the  regular 
meetings  would  commence,  the  Council  hoped,  in  November.  A 
London  branch  was  in  course  of  formation  for  the  convenience  of 
consulting  mining  electrical  engineers,  and  of  that  large  body  of 
men  associated  with  such  work  who  were  constantly  engaged  abroad 
but  with  London  as  their  centre  of  operations.  The  secretary  of 
this  new  branch  was  Mr.  Reginald  Krai],  of  Balfour  House, 
Finsbury  Pavement,  EC.  With  reference  to  the  numerous 
accidents  which  had  happened  during  the  past  few  years  in  the 
use  of  electricity  in  mines,  alarm  had  been  expressed  in  certain 
quarters  which  had  tended  to  suspend  electrical  development. 
The  Council,  therefore,  had  determined  to  appoint  a small  Com- 
mittee to  inquire  into  the  causes  and  means  of  preventing  accidents 
arising  out  of  the  use  of  electricity  in  coal  mines,  and  to  report  at, 
it  was  hoped,  the  December  meeting. 

South  Staffs,  and  Warwickshire  Institute  of  Mining 
Engineers. — Mr.  H.  Johnstone  (Inspector  of  Mines  for  South 
Staffordshire),  the  new  president,  on  Monday  addressed  the 
Institute  on  the  subject  of  accidents  in  coal  mines,  and  stated  that 
fine  dry  coal  dust  could  be  ignited  by  even  a small  electric  arc. 

Sheffield  Society  of  Engineers.— Mr.  H.  O.  Wraith,  M.I.E.E., 
recently  delivered  a lecture  before  the  society  on  the  Home  Office 
Regulations  for  the  use  of  electricity  in  factories. 

Electrical  Firms  and  Airships.— The  Siemens* 

Schuckert  Works  recently  stated  that  the  company  had  not 
taken  up  the  construction  of  airships  as  a branch  of  business, 
but  rather  that  the  airship  now  building  represents  a study 
on  a large  scale  which  the  company  is  making  in  the  interest 
of  the  military  authorities  and  for  the  purpose  of  promoting  the 
problem  of  technical  aviation  at  its  own  risk.  In  these  circum- 
stances, the  company  has  no  object  in  expediting  the  completion 
of  the  airship,  the  principal  consideration  in  connection  with 
which  is  the  testing  as  fully  and  as  far  as  possible  of  all  its  features 
before  commencing  actual  trials. 

McGill  I niversity,  Nontreal.— Mr.  Carnegie,  accord- 
ing to  the  Times,  has  given  £20,000  to  the  general  funds  of  thiB 
University. 


Oar  Canals. — The  Royal  Commission  on  Canals  and 
Waterways— by  the  way,  we  had  almost  forgotten  that  it  was  still 
sitting— expects  to  present  its  final  report  on  the  canals  and  inland 
navigation  of  Great  Britain  in  the  course  of  a few  months. 

Legal.— Z Electric  Lamp  Manufacturing  Co.,  Ltd. 

v.  Marples,  Leach  & Co.,  LTD.-The  Master  of  the  Rolls  and 
Lords  J ustices  Moulton  and  Farwell  had  before  them,  on  Tuesday 
last,  an  appeal  by  the  plaintiff  company,  from  the  refusal  of  Mr. 
Justice  Warrington  in  this  Chancery  action  to  order  the  defendants 
to  give  further  and  better  particulars  of  their  objection  to  the 
plaintiffs’  patent.  Mr.  Colefax,  in  support  of  the  appeal,  said  that 
the  plaintiffs  brought  the  action  against  the  defendants  for  alleged 
infringement  of  their  patent,  and  among  other  objections,  defendants 
said  that  the  plaintiff  )’  alleged  invention  was  not  proper  subject 
matter  for  letters  patent.  What  the  plaintiffs  wanted  to  know 
was  against  which  of  their  claims  that  objection  was  urged. 

Lord  Justice  Moulton:  You  are  not  entitled  to  particulars  of 
public  general  knowledge. 

Mr.  Colefax : I want  to  know  whether  my  friend  is  relying  upon 
public  general  knowledge,  and  if  so,  I ought  to  know  what  it  is  he 
alleged  against  me. 

Lord  Justice  Moulton  said  that  the  defendants  had  set  out  all 
the  anticipations  they  relied  upon. 

Without  calling  upon  counsel  for  the  respondents,  their  Lord- 
ships  dismissed  the  appeal. 

London  Electrobus  Co.,  Ltd.— In  the  Creditors’  Winding-up 
Court,  on  Wednesday,  October  13th,  the  matter  of  the  London 
Electrobus  Co.,  Ltd.,  was  mentioned.  The  petitioners  were  Messrs. 
Pritchetts  & Gold,  Ltd.  When  the  case  was  called  there 
was  no  appearance  for  the  petitioners.  Mr.  Justice  Swinfen 
Eady  dismiss:d  the  petition. 

Appointments  Vacant.  — The  West  Ham  tramways 

manager  has  been  authorised  to  appoint  an  additional  general 
assistant  at  a salary  of  £100,  rising  to  £120.  Switchboard  attend- 
ant for  Newport,  Mon.  (25s.).  See  our  advertisement  pages  to-day. 


A Peculiar  Phenomenon.— The  following  amusing 

comment  on  a recent  letter  has  been  mysteriously  precipitated 
upon  our  desk  : — 

11 1 am  much  interested  in  the  curious  phenomenon  described  by 
Mr.  Alfred  Barnes  in  your  issue  of  last  week,  but  as  he  does  not 
state  the  periodicity  of  the  alternator,  whether  the  exciter  was 
rope-driven  or  direct-coupled,  or  whether  he  believes  in  Tariff 
Reform,  even  I can  only  surmise  as  to  the  cause  of  the  strange 
effect. 

“S.  P.  Thompson  in  his  masterly  work,  “Electricity  pour  les 
Enfants,’'  mentions  the  strange  case  of  a man  who  received  a strong 
sheet  by  touching  the  opposite  poles  of  a galvanic  battery,  and 
states  that  this  could  have  been  avoided  by  having  the  terminals 
covered  with  cotton  wool.  I would  recommend  this  method  to 
Mr.  Barnes,  or  failing  it,  the  whole  machine  should  be  dipped  in 
a solution  of  sal-ammoniac  and  hung  up  to  dry,  the  bearings  being 
afterwards  carefully  wiped. 


“ Baker  Street,  London.” 


“ S.  Holmes. 


My  poor  friend  Holmes  has  suffered  so  much  of  late  from 
sleeplessness  and  from  his  practice  of  injecting  morphia,  that  I am 
afraid  his  advice  cannot  be  entirely  relied  upon. 

“ Watson,  M.D.” 


r- 


Marconi’s  Wireless  Telegraph  Co.— As  we  go  to 

press  we  have  received  a letter  from  the  above-named  company, 
pointing  out  that  the  recent  agreement  with  the  Post  Office  mainly 
concerns  the  Marcoi  i In  ternational  Marine  Communication  Co.,  Ltd  , 
the  parent  company  being  interested  principally  as  a shareholder. 
None  of  the  stations  belonging  to  Marconi’s  Wireless  Telegraph 
Co.,  Ltd.,  are  included  in  the  agreement,  nor  does  it  affect  the 
trans  oceanic  business  and  stations  of  the  company.  A very  small 
portion  of  the  business  of  the  International  Co.  has  been  trans- 
ferred to  the  Post  Office,  and  the  manufacturing  business  of  the 
Wireless  Co.  will  be  beneficially  affected.  The  damage  done  to 
the  Glace  Bay  station  by  fire  was  covered  by  insurance,  and  it  is 
hoped  that  the  trans-Atlantic  service  will  be  reopened  early  in  the 
new  year. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  tht 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elhotbioal  Review  posted  as  to  their  movements. 


Central  Station  Officials.  — On  the  occasion  of  his 

marriage,  Mb.  R.  L.  Torpy,  deputy  borough  electrical  engineer, 
Wimbledon,  was  presented  with  a canteen  of  plate  and  cutlery  by 
his  brother  officers;  also  with  a dining  room  clock  fitted  with 
chimes,  by  the  employes  of  the  Electricity  Department. 

At  a special  private  meeting  of  the  Morecambe  T.C.  on  Monday, 
a letter  was  read  from  Mr.  W.  H.  Hall,  electrical  engineer, 
resigning  his  position.  It  was  resolved  that  the  resignation  be 
accepted,  and  that  Mr.  R.  Wright,  an  engineer  who  has  just 
colnpleted  a special  report  on  the  Corporation’s  undertaking,  be 
paid  55  guineas  for  his  services  and  be  retained  as  consulting 


627 


engineer  for  two  years.  The  appointment  of  engineer  will  be 
Advertised,  the  salary  being  £150  per  annum. 

General— On  Wednesday,  29th  ult.,  a farewell  dinner 

ffiveii  at  the  Midland  Hotel,  Manchester,  in  honour  of  Mb. 

K K§  von  KbogH,  who  has  resigned  his  position  with  the  British 
Westin-house  Co.  to  engage  in  consulting  engineering  work  in 
Norway!  hi9  native  country.  Mr.  Newcomb  Carlton,  managing 
director  of  the  British  Westinghouse  Co.,  acted  as  toastmaBter. 

The  general  manager  of  works,  the  general  sales  manager,  and 
some  25  other  prominent  members  of  the  staff  were  present.  Tne 
chairman,  in  a eulogistic  Bpeecb,  paid  tribute  to  the  excellent  wor 
accomplished  by  Mr.  Krogh,  and  said  that  if  consulting  engineering 
should  not  prove  as  attractive  or  lucrative  as  anticipated,  he  woul 
Sways  be  welcomed  back  at  Trafford  Park.  In  a number  of  sub- 
sequent speeches  complimentary  reference  was  made  to  the  success 
attending  his  able  co-operation  with  all  branches  of  the  organisa- 
tion.  Altogether  a very  enthusiastic  send-oS  was  accorded  him. 

Mr.  Krogh’s  business  associates  have  presented  him  with  several 
valuable  mementoes,  and  his  wide  circle  of  English  friends  will 
wish  him  every  success.  Mr.  Krogh,  who  has  been  with  the  British 
Westinghouse  Co.  about  five  years,  received  his  technical 
training  in  Germany,  at  the  Technical  High  School,  Darm- 
stadt. Here  he  was  for  one  year  assistant  lecturer,  and 
graduated  as  Diplom-Iugenieur  in  1899.  After  serving  tus  term 
of  military  service  in  Norway,  he  became  associated  for  a 
short  time  with  the  British  Schmkert  Co.  in  London,  and  subse- 
quently with  Messrs.  Siemens  & Halske,  of  Berlin.  In  1900  he 
ioined  the  A.E  G.  in  Berlin,  commencing  on  the  testing  bed,  and 
afterwards  reorganising  the  transformer  department,  where  as 
designer  and  superintendent,  he  did  pioneer  work.  In  1004 
accepted  a position  with  the  British  Westinghouse  Co.  in  the 
control  department,  and  shortly  afterwards  was  appointed  super- 
intendent of  the  transformer  department.  His  sound  technical 
knowledge  and  capacity  as  an  organiser  brought  him  rapid  pro- 
motion, and  within  two  years  he  was  also  appointed  to  the  coni rol 
of  the  arc  lamp,  insulating  and  winding,  and  motor  and  puncn 
departments.  Mr.  Krogh  has  joined  in  partnership  Jacob 
Prebensen  Nissen,  of  Nedre  Slotsgade  15,  Christiania,  who  has  for 
several  years  been  prominently  identified  as  consulting  engineer 
with  several  large  and  important  high-tension  power  transmission 
plante  in  Norway.  The  firm  will  in  future  be  known  as  Nissen 
and  von  Krogh,  and  in  addition  to  extensive  power  transmission 
work  will  engage  largely  in  industrial  and  municipal  undertakings. 
They' will  also  have  a fully-equipped  laboratory  for  carrying  out 
electrical  testing  of  all  kinds. 

The  Board  of  Trade  has  appointed  Db.  Alexander  Russell, 
principal  of  the  Electoral  Standardising,  Testing  and  Training 
Institution  to  be  an  electrical  inspector  under  the  Crcydon 
Corporation  Electric  Lighting  Order,  1891,  in  succession  to  Mr. 
Hugh  Erat  Harrison,  who  died  in  August  last. 

Mb  William  T.  Taylor,  M.I.E.E.,  is  expected  to  arrive  in 
London  about  October  22nd.  He  has  just  completed  his  two  y ears 
agreement  with  the  Kashmir  Government  in  connection  with  the 
erecting  and  operating  of  their  hydro-electric  system.  Mr.  Taylor  is 
going  into  business  for  himself.  His  address  will  be  “ Glendower, 

76,  Greenham  Road,  Muswell  Hill,  London. 

Mb.  W.  P.  Mllleb,  A.M  I.E.E  , has  severed  his  connection  with 
the  contract  department  of  Messrs.  Crompton  & Co.,  Ltd.,  Salisbury 
House,  London,  E.C.,  and  has  entered  into  partnership  with  Mr. 
Lewis  Radmore,  of  Messrs.  Radmore  & Co.,  25-26,  Ludgate  Hill, 
Birmingham,  where  he  will  attend  to  the  export  engineering 
business,  and  will  also  undertake  general  inspection  and  testing 
work  in  the  Midlands.  Electrical  manufacturers  are  invited  to 

forward  lists,  &c.  . 

Mb.  James  Healey,  of  Helsby,  having  terminated  his  engage- 
ment with  Messrs.  Hutchins  & Co.,  Ltd.,  of  Harlesden,  London, 
N.W.,  owiDg  to  their  having  sold  their  business,  has  now  taken  up 
an  appointment  with  the  General  Electric  Co.,  Ltd.,  at  Peel  Wo.’ks, 

Balford.  , . 

The  staff  of  Messrs.  Laurence,  Scott  & Co.,  manufacturing  elec- 
trical engineers,  of  Norwich,  have  presented  a silver-plated  tea 
service  to  Mb.  W.  H.  Davies,  chief  of  the  winding  department,  on 
his  completion  of  25  years’  service  with  the  firm. 

It  is  announced  in  the  Times  that  Mb.  H.  H.  Mothebsole,  of 
London,  has  been  appointed  secretary  of  the  North  of  England 
Engineering  Employers’  Association,  in  Newcastle-on-Tyne. 

Mb.  H.  Ellis  Thompson,  till  lately  manager  for  Messrs. 
Donnison,  Sillem  & Co.,  of  Great  Portland  Street,  W.,  has  been 
appointed  chief  engineer  for  Messrs.  Tredegar  & Co.,  of  W estminster, 
St.  Albans  and  Bow. 

Obituary. — The  death  of  Mr.  Milo  G.  Kellogg, 

founder  of  the  Kellogg  Switchboard  and  Supply  Co.,  U S.A.,  at 
the  age  of  60,  is  reported  in  TtlepJwny.  Mr.  Kellogg  was  asso- 
ciated with  Elisha  Gray  and  E.  M.  Barton  in  the  formation  of 
the  Western  Electric  Manufacturing  Co.  in  1872  for  the  exclusive 
manufacture  of  the  Bell  telephones,  and  was  for  a long  period  one 
of  the  chief  officers  of  the  Western  Electric  Co.,  its  successor. 
He  was  a noted  inventor  of  telephonic  appaiatus,  and  in  one  week 
was  granted  no  fewer  than  125  United  States  patents,  the  largest 
number  ever  issued  at  one  time  to  any  persoD. 

The  death  of  Mb.  Hugh  Blackburn,  Emeritus  Professor  of 
Mathematics  at  Glasgow,  occurred  on  the  11th  inst.,  at  the  age  of 
86  years. 

We  regret  to  learn  of  the  death,  which  occurred  at  Kensington 
on  11th  inst.,  of  Dame  Elizabeth  Anne,  widow  of  Sir  Samuel 
Canning,  of  submarine  cable  fame,  who  passed  away  only  last 
year.  Lady  Canning  was  80  years  of  age. 

The  funeral  of  Mb.  C.  J.  Robbbtson,  whose  death  we  briefly 
announced  in  our  last  issue,  took  place  at  Ealing  on  Saturday  last, 


and  the  interment  at  St.  George’s  Cemetery  took  place  in  the 
presence  of  a large  number  of  friends  and  workers  from  the 
Robertson  and  Osram  lamp  factories,  and  societies  with  which  he 
was  connected.  Mr.  Robertson  was  associated  with  Mr.  St.  G. 
Lane-Fox  from  1879  to  1881,  and  therefore  was  interested  in  lamp- 
making “ from  the  beginning  ” ; he  also  was  in  control  of  the 
manufacture  of  the  Gatehouse  and  Bernstein  lamps,  until  the 
establishment  of  the  Edison  monopoly  compelled  the  closure  of  the 
factories.  Mr.  Robertson  next  equipped  and  carried  on  a number 
of  factories  on  the  Continent,  and  on  the  expiration  of  the  Edison 
patents,  he  returned  to  found  the  Robertson  Lamp  Works  at  Brook 
Green,  in  association  with  Mr.  G.  Byng,  and  the  General  Electric 
Co.,  at  which  works  he  remained  as  technical  director  and  one  of 
the  managers  until  his  death. 


CITY  NOTES. 


Stock  Exchange  Notices.— Applications  have  been 
made  to  the  Committee  to  appoint  a special  settling  day  in  and  to 
grant  a quotation  to — 

Para  Electric  Railways  and  Lighting  Co.-£700,000  5 per  cent,  first  debenture 
stock. 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List — 

Para  Electric  Railways  and  Lighting  Co.-70,000  ordinary  shares  of  £5  each, 
fully  paid  ; and  14,000  6 per  oent.  cumulative  preference  shares  of  ±5  each,  tully 

Pasbawinigan  Water  and  Power  Co.— Further  issue  of  §61,000  6 per  cent,  con- 
solidated first  mortgage  bonds. 

Drake  & Gorham,  Ltd.— The  directors’  report  for  the 

year  ended  June  30th,  1909,  states  that  after  payment  of  all 
charges,  including  bonuses  due  to  staff,  there  remains  a net  profit 
of  £2,282,  which,  with  the  sum  of  £1,328  brought  forward  from  the 
previous  year,  makes  a total  of  £3,610,  which  it  is  proposed  to 
appropriate  as  follows:- — A dividend  at  the  rate  of  2 ^ per  cent,  per 
annum,  £3,125,  carrying  forward  £485.  The  work  carried  out  by 
the  London  office  during  the  past  year  compares  very  favourably 
with  the  previous  twelve  months,  and  the  agency  business  in  Osram 
and  tantalum  lamps  continues  to  expand  ; the  orders,  however,  for 
installation  work  in  the  Northern  district  have,  unfortunately, 
considerably  decreased,  and  this  is  attributed  to  the  depression 
prevailing  within  the  last  eighteen  months,  and  the  reduction  in 
dividend  is  mainly  due  to  this  cause.  A satisfactory  feature  of  the 
past  year  is  the  large  amount  of  work  executed  for  old  clients  in 
connection  with  the  modernising  and  extension  of  existing  installa- 
tions. 

Indo-European  Telegraph  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  for  the  half-year  ending  June 
30th  last  at  the  rate  of  5 per  cent,  per  annum,  free  of  income-tax, 
payable  on  and  after  November  1st.  The  transfer  hooks  will  he 
closed  from  18th  to  30th  inst. 

Germany. — The  Rheydt  Kabelwerk  Gesellschaffc,  of 
Rheydt,  is  declaring  a dividend  of  8 per  cent,  for  the  last 
financial  year.  In  the  preceding  12  months  the  shareholders 
received  no  dividend. 

Direct  United  States  Cable  Co.,  Ltd.— The  board 

have  resolved  upon  the  payment  of  an  interim  dividend  of  4s.  per 
share,  free  of  income-tax,  being  at  the  rale  of  4 per  cent,  per 
annum  for  the  quarter  ending  September  30th. 

stothert  & Pitt,  Ltd —The  directors  recommend  a 
dividend  of  6 per  cent,  on  the  ordinary  shares  for  the  past  year, 
placing  £500  to  reserve  and  carrying  forward  £1,587. 

Western  Union  Telegraph  Co.,  Ltd. — This  company 

has  published  its  quarterly  report  to  September  30th,  1909,  from 
which  it  appears  that  after  providing  for  the  usual  capital  calls  for 
interest  and  dividends,  there  remains  a surplus  of  $18,088,729. 

Rosario  Electric  Co.,  Ltd.— The  directors’  report  for 
the  year  ended  June  30th,  1909,  shows  a balance  at  the  credit  of 
profit  and  loss  account,  after  making  provision  for  depreciation  of 
buildings,  plant,  &c.,  of  £35,014,  plus  £6,549  brought  forward, 
making  £41,563.  The  directors  propose  a dividend  of  5s.  per  share 
on  14  513  ordinary  shares  (making  8 per  cent,  for  the  year),  and  an 
addition  to  the  reserve  of  £15, C00,  leaving  £9,282  to  be  carried 
forward  The  lamps  connected  and  power  supply  expressed  in 
8 c.p.  were June  30th,  1907,  123,318;  June  30th,  1908,  151,107; 
June  30th,  1909,  195,705.  The  receipts  for  lighting  and  power 
were:- June  30t.h,  1907,  £64,313  ; June  30th,  1908,  £73,131 ; June 
30th  1909,  £91,338.  The  directors  have  ordered  a 1,000  kw.  steam 
dynamo  to  cope  with  the  steadily  increasing  demand  for  both  light- 
ing and  power.  A more  favourable  price  for  coal  has  beneficially 
affected  the  results  of  the  year’s  working,  and  the  new  condensing 
plant  has  reduced  the  amount  of  coal  per  unit. 

Oriental  Telephone  and  Electric  Co.,  Ltd.— The 

directors  have  declared  the  following  interim  dividends 3 per 
cent  on  the  6 per  cent,  cumulative  preference  shares  for  the  current 
year,  less  income  tax,  and  3 per  cent,  on  the  ordinary  shares,  free  of 
income-tax.  The  warrants  will  be  posted  on  the  30th  inst.  The 
share  transfer  books  will  be  closed  from  the  14th  to  the  27th  inst. 

Callender's  Cable  and  Construction  Co.,  Ltd.— The 

directors  have  declared  an  interim  dividend  of  5s.  per  share  on  the 
ordinary  shared. 


MARKET  QUOTAT 


'llONS. 


STOCKS  AND  SHARES. 


Wednesday,  October  13th. 


CHEMICALS,  Ac. 


a Acid,  Hydrochloric: 
a „ Nitric  . . 
a ,,  Oxalic  . . 
a „ Sulphuric 
a Ammoniac,  Sal 
a Ammonia,  Muriate 


(crystal) 


cas 


per  cwt. 


per  ton 


a Bleaching  powder  . . 
a Bisulphide  of  Carbon 

a Borax 

a Ferro-Silicon  (50  %) 
a Copper  Sulphate  . . 
a Lead,  Nitrate 
a „ White  Sugar 
a „ Peroxide 
a Methylated  Spirit  . . 
a Potassium,  Bichromate, 
a Potash,  Caustic  (75/80  %) 

a ,,  Chlorate  . . 

a „ Perchlorate 
a Potassium,  Cyanide 
a Shellac 

a Sulphate  of  Magnesia 
a Sulphur,  Sublimed  Flowers 
„ Recovered 
a „ Lump 

a Soda,  Caustic  (white  70  ^ 
a „ Chlorate 
a ,,  Crystals 
a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %) 

METALS,  Ac. 

6 Aluminium  Ingots,  in  ton  lots 
b „ Wire,  in  ton  lots 

b „ Sheet,  in  ton  lots 

p Babbitt’s  metal  ingots 
c Brass  (rolled  metal  2"  to  12"  basis) 
c „ Tube  (brazed) 
c „ „ (solid  drawn) 

c „ Wire,  basis 
c Copper  Tubes  (brazed)  . . 
c „ ,,  (solid  drawn 

g „ Bars  (best  selected) 

g „ Sheet 

g „ Rod 

e „ (Electrolytic)  Bars 

e „ „ Sheets 

e ,,  „ Rod 

e „ „ H.C.  Wi 

f Ebonite  Rod 
f „ Sheet  . . . . 

n German  Silver  Wire 
b Gutta-percha,  fine. . 
h India-rubber,  Para  fine  . . 

/ Iron  Pig  (Cleveland  warrants) 

1 „ Wire,  galv.  No.  8,  P.O.  qua 

g Lead,  English  Ingot 
tn  Manganin  Wire  No.  28  . . 

g Mercury  

rf  Mica  (in  original  cases)  small 
J >,  „ „ medium 

rf  ,,  „ ,,  large  . 

p Phosphor  Bronze,  plain  castings 
P „ „ rolled  bars  & rods 

P „ rolled  strip  & sheet 

o Platinum  

e Silicium  Bronze  Wire 
r Steel  Magnet,  in  bars  . . 
g Tin,  Block  (English) 
n „ Wire,  Nos.  1 to  16  .. 
p White  Anti-friction  Metals : — 

*‘  White  Ant  ” brand 
A Zinc,  Sh’t  (Vieille  Montagnebnd.) 


per  gal. 
per  lb. 
per  ton 
per  lb. 

per  cwt. 
per  ton 


per  lb. 
per  ton 
per  lb. 


per  ton 
per  lb. 

per  ton 

per  lb. 

per  ton 


per  lb. 
per  bot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 

per  ton 


6 1- 
22/- 
28/- 
E/6 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£11 
£18  10 
£26  10 
£23  10 
£32 
2/6 
3£d. 
£20 
3Jd. 
3|d. 
7d. 
75/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
3|d. 
£3  5 
3d. 

7d, 


£75 
£112 
£120 

£50  to  £136 
71d. 

8fd, 

7id. 

61d. 

8|d. 

8Jd. 

£71 
£71 
£71 
£60  10 
£77 
£65  10 
7£d. 

3/3 
31- 
1/6 

6/6  to  6/6 
8/9’ 

51/9 
£14 

£13  10  to  £13  15 
6/6 

£7  12  6 
6d.  to  Is. 

2/6  to  41- 
4/6  to  8/6 
1/-  to  1/lJ 
1/14  to  1/3 
1/2%  to  1/6 
111/6 
9d. 

£55 

£134  10  to  £135  10 
1/9 

£36  to  £60 
£26  10 


£5  dec. 


id.  inc. 
id.  inc. 
£1  dec. 
£1  dec. 
£1  dec. 


4d.  dec. 
9d.  dec. 


variable. 

dec, 


a G.  Boor  & Co. 
b The  British  Aluminium  Co.,  Ltd 
c Thos.  Bolton  & Sons,  Ltd. 
rf  F.  Wiggins  & Sons, 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 
g James  & Shakspeare, 

r W.  F. 


Quotations  supplied  by — 


b Edward  Till  & Co. 

/ Bolling  & Lowe. 

A Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd, 
mW.T.  Glover  & Co.,  Ltd. 
n P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd, 
Dennis  & Co. 


Prospectuses. — Vat  D'Or  Rubber  Estates , Ltd.— This 

company  has  been  offering  660,000  shares  of  2s.  each  for  subscrip- 
tion  The  company  is  to  acquire  an  estate  of  2,860  acres  in  the 
Settlement  of  Penang,  Straits  Settlements. 

Sungei  Buaya  ( Sumatra ) Rubber  Co.,  Ltd,.— This  company,  which 
has  been  offering  for  subscription  at  par  03,000  shares  of  £1  each, 
is  acquiring  the  Bandar  Kuala  Estate,  in  the  Serdang  District. 

icre  are  over  107,000  trees  planted  of  ages  ranging  from  one  to 
four  years. 

I he  Sapumalkande  Rubber  Oo.,  Ltd.,  and  the  Kimanis  Rubber, 
.Ltd.,  have  also  offered  issues  this  week. 

Mexican  Light  and  Power  Co..  Ltd.— The  directors 

have  declared  a dividend  of  1 per  cent,  on  the  ordinary  Bhares. 

Cuba  Submarine  Telegraph  Co.,  Ltd.— The  directors 

recommend  a dividend  at  the  rate  of  6 per  cent,  per  annum  on  the 
ordinary  shares  for  the  half-year  to  June  30th, 

Aron  Liectricity  Meter,  Ltd. — The  directors  have 

declared  a dividend  of  3 per  cent,  on  the  preference  shares. 

Bank  Rate. — The  Bank  Rate  was  yesterday  raised  to 

4 per  cent, 


Tuesday  Afternoon. 

Money  conditions  have  swung  into  a position  of  predominance,  and 
last  week’s  rise  in  the  Bank  Rate,  followed  by  an  advance  on 
Monday  in  the  Berlin  Bank  Rate,  caused  a check  to  Stock  Exchange 
business  generally.  It  cannot,  however,  be  said  that  the  rise  in 
either  was  at  all  unexpected.  This  is  the  season  of  the  year  when 
requirements  in  connection  with  the  moving  of  the  world’s  crops 
call  for  capital,  and  a stiffening  of  money  rates  in  October  is  as 
annual  an  event  as  the  harvest  itself. 

The  dramatic  success  of  the  issue  of  the  New  York  Telephone 
bonds  sent  the  premium  up  to  3J  per  cent,  above  the  price  at  which 
the  bonds  were  offered.  When  the  allotments  came  out,  there  was 
a little  selling  by  stags,  and  the  quotation  fell  to  1J  premium,  at 
which  it  remained  but  a short  time,  being  doubled  again  in  the 
course  of  the  day.  Telephone  issues  are  steady,  and  United 
River  Plates  gained  J,  the  new  shares  rising  in  proportion. 

Marconi  shares  declined  another  XV  to  13s.  9d.,  in  spite  of  the 
brave  face  officially  put  upon  the  £15,000  bargain  with  the  Govern- 
ment, and  the  reply  to  certain  critics  who  had  been  inquiring  about 
the  life  of  some  of  the  patents,  the  building  up  of  reserves,  and 
so  on. 

Telegraph  descriptions  are  somewhat  featureless.  Cuba  shares 
gained  £,  and  Western  Telegraphs  J.  Anglo-American  Telegraph 
Deferred  further  declined.  No  change  has  taken  place  in  the  Trust 
Companies’  issues.  The  stock  and  bonds  of  the  American  Tele- 
phone and  Telegraph  Company  are  both  a point  lower,  it  being 
suggested  that  some  of  the  proprietors  sold  these.in  order  to  take 
up  the  New  York  Telephone  scrip. 

Electricity  supply  shares  are  mostly  dull  with  movements  few 
and  far  between.  Metropolitan  Ordinary  rose  giving  a market 
humourist  an  excuse  for  the  remark  that  East  Marylebone  requires 
a good  deal  of  illumination  on  its  political  affairs  just  now.  City 
of  London  and  Charing  Cross  and  Strand  both  weakened.  London 
Electrics  are  J down.  Brompton  and  Kensingtons  are  flat  upon 
an  incessant  stream  of  small  sales.  Victoria  Falls  Power  Preference 
continue  to  follow  Chartered  shares,  and  advance  has  brought 
the  price  up  to  18s.  9d.  middle. 

Mexican  Light  and  Power  Common  rose  3 and  the  Preference  2, 
on  the  accumulating  testimony  as  to  the  importance  of  the  company 
and  the  comparative  non-importance  of  the  accident  to  the  dam,  a 
mishap  which,  it  is  claimed,  cannot  recur  because  of  the  way  in 
which  the  re-building  is  being  done.  The  group  is  firm  generally. 
No  ohange  is  marked  in  Mexico  Tramways,  Rio  or  Sao  Paulo  Trams. 
Catiadian  General  Preference  improved  to  120.  British  Columbia 
Electric  Railway  Preference  has  advanced.  Calcutta  Trams  drooped, 
although  the  Debenture  stock  pursues  its  quiet  rise.  Anglo- 
Argentine  Second  Preference  declined  slightly.  British  Electric 
Traction  Ordinary,  Preference  and  First  Debenture  have  recovered. 

The  Home  Railway  market  bestirred  its  sluggish  prices  to  revival 
on  the  improving  Board  of  Trade  Returns,  but  the  movement  lived 
no  longer  than  usual,  and  the  hardening  of  money-rates  caused  the 
weakening  of  Railway  prices.  Districts  stand  out  as  a bright 
exception,  having  risen  to  164  upon  obviously  inspired  statements 
as  to  the  financial  progress  which  the  company  is  making,  and  of 
which  every  Londoner  will  rejoice  with  every  District  stockholder 
to  learn.  With  this  rise  in  the  price  of  the  Ordinary  it  is  a little 
singular  that  the  6 per  cent.  Debenture  should  not  be  realisable  at 
the  lower  of  the  two  prices  quoted  in  the  Stock  Exchange  Official 
List,  where  the  stock  goes  out  143-145. 

Metropolitan  Consolidated  is  J up,  and  the  hope  is  expressed  that 
as  traffics  will  so  soon  be  running  against  normal  “ takes  ” of  a year 
ago,  the  figures  may  justify  a further  improvement.  The  four 
months  of  Exhibition  traffics  are  now  practically  over,  and  the 
failure  of  this  season’s  gathering  at  Shepherd’s  Bush  will  bo 
forgotten  except  when  the  report  appears — in  the  anticipation  of 
better  results  accruing  in  1910  from  the  Anglo-Japanese  Exhibition 
at  the  White  City.  Underground  Electric  Railway  6 per  cent, 
income  bonds  have  again  receded  a point. 

Manufacturing  shares  show  some  degree  of  irregularity.  India- 
Rubbers — still  called  11  Silvers,”  as  the  market  colloquialism — rose 
5s.,  and  so  did  General  Electric  Preference.  Dick,  Kerr  Preference 
are  a shade  easier.  The  full  amount  of  the  rise  in  armament  shares 
was  not  retained.  Rubber  shares  have  moved  wildly,  hardening 
up  after  being  distinctly  flat.  It  is  thought  that  some  of  the  weaker 
holders  of  rubber  shares  have  been  shaken  out  on  the  fall,  and  that 
the  market  is  in  so  much  a healthier  state  for  their  disappearance. 


Calcotta  Tramways  Co.,  Ltd. — The  directors  have 

declared  an  interim  dividend  of  2s.  per  share  on  the  ordinary  shares 
(being  at  the  rate  of  4 per  cent,  per  annum,  free  of  income-tax), 
on  account  of  the  profits  for  the  half-year  to  June  30th. 


SHARE  LIST  OP  ELECTRICAL  COMPANIES 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


NAME, 


56.000 
186,700 

1181,561,400 

$68,000,000 

668,460 

8,220,770 

8,220,770 

47,725 

44.000 
5,431,350 

16.000 

6,000 

12,931 

6,000 

80,000 

60,710! 

43,600 

4,000,000 

2,000,000 

1,696,706 

800,000 

762,400 

200,000! 

181,127 

181,127 

160,000 

10,000 

17.000 
$41,380,400 
$60,000,000 

894,190 

72,680 

86,492 

2.225.000 

3.726.000 

16.000 
16,000 

260,000 
2,000,000 
1,983,593 
179,313 
60,000 
99,100 
99,400 
11,839! 
145,955 
3,042 
120,000 
40,000 
80,008 
160,000 
207,930 
800,000 
88,321 
84,568 
4,669 
BO, 000! 


Amaion  Telegraph  Co.’s  shares,  Nos.  1 to! 56,000 
Do.  do.  6 % Debs.,  Nos  a to  l,260Rea, 


American  Telephone  & Telegraph,  Cap.  Stook  .. 
| Do.  Collet.  Trust,  4%  Bonds.  1^^28,000^ } 

Anglo-American  Telegraph 


Stook 

or 

Share. 


Do.  do.  do.  6 % Pref. 

Do  do.  do.  Deferred 

Ang'lo-Portngnese  Tel.,  6 % Mort.  Deb.  Btook  Be 
Chili  Telephone,  Nos.  1 to  44,000  ••  •• 

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Be 

Cuba  Telegraph  ..  . . 

Do.  10  % Pref,  

Direct  Spanish  Telegraph,  Ord.  ••  •• 

Do.  do.  10  % Cum.  Pref, 

Do.  do.  4i  % Debs. 

Direot  United  States  Cable  ..  ••  •• 

Direct  W.  India  Cable,  4J  % Beg.  Deb.,  1 to  1,200, 

Eastern  Telegraph,  Ord.  Stock.  . .. 

Do.  84%  Pref.  Stook..  .. 

Do,  4 % Mort.  Deb.  8tock.  Bed, 

Eastern  Extension,  Australasia,  and  China  Te 
Do.  4 % Deb.  Stock  . . 

( East.  & S.  Afrio.  Tel.,  4 % Ml  Db.  Mauritius 
s Sob.)  1 to  8,uw 

Globe  Telegraph  and  Trust  ..  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen.  • • 

f Halifax  and  Bermudas  Cable,  44  % l^Mort.  1 
| Debs.,  within  Nos.  1 to  1,200,  Bed.  J 

Indo-European  Telegraph  

Mackay  Companies  Common  ..  .. 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph  . . 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  .. 

Do.  do.  do.  6%  Pref, 

National  Telephone,  Pref.  Stock  

Do,  do.  Def.  Stook  

Do.  do.  6 % Cum,  1st.  Pref 

Do.  do.  6 % Cum.  2nd  Prel.  .. 

Do.  do.  6 % Non-cum.  Brd  P.,1  to  260,000 

Do.  do.  84  % Deb.  Stock  Bed, 

Do.  do.  4 % Deb.  Stock  Bed.  ..  .. 

Oriental  Telep.  and  Elec.  1 to  171,604,  fully  paid  .. 
Do.  do.  do,  6%  Cum.  Pref...  .. 

Do.  do.  do.  4 % Bed.  Deb.  Stook 

Pacific  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Beuter’s  • • ••  •• 

Telephone  Co.  of  Egypt,  44  % Deb.  Bed 

Submarine  CableB  Trust 

United  Biver  Plate  Telephone  ..  . . . . - • 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  63,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207j930. . 

Do.  do.  4 % Deb.  Stook  Bed.  . 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Dividends  for  the  last 
four  yeatB. 


10 

100 

$100 

$1000 

Stock 

Stook 

Stook 

100 

6 

Btook 

10 

10 

6 

6 

60 

20 

100 

Stock 

100 

Stook 

10 

Stook 

26 

10 

10 

10 

100 

26 

$100 

$100 

1 

1 

1 

100 

100 

10 

10 

6 

Stook 

100 

1 

1 

100 

10 

8 

100 

Cert. 

6 

6 

24 

100 

10 

100 

10 

10 

10 

100 


1906. 

Nil 

6 % 

74% 

4 % 

re 

6*% 

8 % 

4 % 

10  % 

4 % 
10  % 
44% 
41% 

7^% 

re 

7 % 

4 % 

4 % 

64% 

6 % 
24% 

44% 
18  % 

2 % 

4 % 
Nil 
6 % 

6 % 

6 % 

6 % 

6 % 
6 % 
6 % 
84% 
4 % 

7 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 

Nil 
4 % 
7 % 
4 % 
Nil 
6 % 
Nil 
6 % 


1906. 
Nil 
6 % 

8 % 

4 % 

fj 

4 % 

6 % 
10  % 

4 % 
10  % 
44% 
4|% 
44% 

7 % 
84% 

4 % 

7 % 

4 % 

4 % 

64% 

6 % 
20  % 

44% 
18  % 
84% 

4 % 
Nil 
6 % 

6 % 

6 % 

6 % 

6 % 
6 % 
6 % 
84% 
4 % 

7 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 
24% 
4 % 

7 % 
4 % 
Nil 

8 % 
Nil 
6 % 


1907. 
Nil 
6 % 

8 % 

4 % 

84% 

6 % 

1 % 

6 % 

8 % 

4 % 

6 % 

10  % 

4 % 
10  % 
44% 
41% 
44% 

7 % 

84% 

4 % 

7 % 

4 % 

4 % 

6J% 

6 % 
20  % 
44% 
18  % 

4 % 

4 % 
Nil 
6 % 

6 % 

6 % 

6 % 
6 % 
6 % 
6 % 
84% 
4 % 

8 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 
8 % 
6 % 
24% 
4 % 
7 % 
4 % 
Nil 
6 % 
£2  6 

6 % 


1908. 
Nil 
6 % 

8 % 

4 % 
£34s. 

6 % 
8/- 
6 % 

8 % 

4 % 

6 % 

10  % 

4 % 

10  % 
44% 
41% 
44% 

7 % 
34% 

4 % 

7 % 

4 % 

4 % 

61% 

6 % 
18  % 

44% 
13  % 

4 % 

4 % 
Nil 
6 % 

6 % 

6 % 
6 % 

6 % 
6 % 
6 % 
34% 
4 % 
8 % 
6 % 
4 % 

4 % 

5 % 
44% 

6 % 
8 % 

5 % 

24% 

4 % 
7 % 
4 % 
Nil 

6 % 
16  % 
I 6 % 


Closing 

Closing 

Quotations 

Quotations 

Oct.  5th. 

Oct.  12th. 

2*—  8g 

j 

3-84 

93  — 96 

94  — 97 

146  —148 

145  -147 

97  - 99 

96  — 98 

614-  634 
104  —105 
211—  21 

101  —103 
8 - 8g 

89  - 91 
84-  9t 
171-  184 
3—84 
8-84 
1004-1024 
134-  lbif 
100  —102 
129  —131 
85  — 67 
104  —106 

Ilf-  124 

102  —104 
100  —102 

10J-  lOg 
13g-  l44 
26  — 27 
100  -102 

514-  634 
94  — 97 
80  — 82 

g—  g 

1064—108 
121  —123 
104-  11 
104-  io* 

6fg — 544 
98  —100 
100  —102 

I.t" — 1 hi 

lie — Its 
86  — £8 
100  —102 
73-  8i 

1004-1024 
131  -134 
63-  7 

6j—  6| 

Its — li& 
100  —102 
133—  13* 
103  —105 
}«—  is 

8J-  94 
84—  9$ 

I 1014-1034 


100  —102 


100  —102 


1064-108 
121  —123 
104-  11 

104-  104 

5ib—  Gin 
98  -100 
100  —102 
1.41-  143 
Its—  J-rs 
86  — 88 
100  —102 
11-  84 
1004-102* 
131  — 184 

64-  74 

5j — 6g 
Its — 744 

100  —102 
134—  14 
103  —105 

**-  if 

ej-  94 

84-  9t 

1014-1034 


electrical  railway,  manufacturing  and  industrial  companies. 


640.000 

600.000 
978,230 
832,387 

o6O,U0u 

100,090 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

400.000 

400.000 
233, 0<i0 
212,600 
133,801 
161,437 

1,178,653 

628,936 

100.000 
100,000 
600,00. 
204,941 1 

400.000 
8,718,868 

60,000 

60,000 

140,976 

500.000 
126,000! 
126,000! 
187,610 

46,804 

860.000 

86,000 

40.000 
800,000 
491,222 

460.000 
510,163 

1,690,690 

654.655 

554.655 

85.000 

100.0001 


( Anglo-Argentine  Trams,  5 % Cum.  1st  \ 

‘ Do.  6 % 2nd  Pref.,  800,001  to  1,800,000 

1.0  4 % Deo.  Stock 

Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 
Babcock  & Wilcox,  1 to  630,000. . . . • • 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000 

Do.  do.  7 % Cum.  Pref 

Do.  do.  " A ” 6 % Cum.  Pref.  .. 

Do,  do.  4 % Funding  Certs.  .. 

Do.  do.  64  % Loch  Leven  Debs. 

British  Columbia  E.  Kail  Def.  Ord.  Stock  . . 

Do.  Pref.  Ord.  Stock 

Do.  6 % Cum.  Perp.  Pref.  Stock 

Do.  44  % 1st  Mort.  Debs.,  1 to  6,260  ..  .. 

Do.  4i  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction ..  ..  •• 

Do  do.  6 % Cum.  Prel 

Do  do.  6 % Perp.  Deb.  Stock  . . 

Do,  do.  44  % 2nd  Deb.  Stock  Bed. 

British  Insulated  Bnd  Helsby  Cables 
| do.  do.  6%Cum.  Pref.  ..  .. 

Do  do.  44  % 1st  Mort.  Deb.  Bed. . . 


British  Tbomson-HouBton  44*%  1st  Mort.  DebB.  .. 

| British  Westinghouse  6 % } 

1 Do.  do.  4 % Mort,  Deb.  Stock 

[Browett,  Lindley  & Co.,  Ord.  • • ••  •• 

Do.  do.  6%  Cum.  Pref.  .. 

BruBh  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  .. 

Do.  do.  44  % Perp.  Deb.  Stock 

Do,  do.  44  % Perp.  2nd  Deb.  Stock 

I Calcutta  Trams,  1 to  187,610  . . ..  -- 

Do.  6%  Cum.  Pref.,  Nos.  1 to  29,880 
Do.  44%  1st  Deb.  Stock.. 

Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort,  Deb.  Stock  Be 
| Cape  F.  Trams.,  1 to  491,222  ..  •• 

Castner-Kellner  Alkali,  1 to  460,000  . ■ *• 

Do.  do.  44  % 1st  Mort.  Deb.  Bto 
| Central  London  Bailway,  Ord.  Stock 

Do.  do.  4 % Pref.  Stock 

Do.  do.  Def.  do. 

City  and  8oofb  London  Bailway 
Crompton  dt  Co.,  Nos.  1 »o  S6,0u0  ..  .. 

I - y Do.  6 % 1st  Mort.  Beg.  Debs.,  1 to 

won  of  #irn.  *rd  cni  *n  of 


« Oniesa  otherwise  stated,  a-i  snares  are  fully  paid. 


t a period  ol  niue  coomb*, 


From  lOMDOoeaier  Bhare  List 


.. 

5 2 4 

- A 

5 6 

4 5 10 

4 16  3 

4 8 a 

4 U 0 

35  0 0 

15  1 4 

7 10  11 

6 14  8 

5)4  7 

6 7 5 

4 Hi  0 

+ 24 

4 9 8 

4 6 7 

1 5 9 

Nil 

GOO 

f i . 

6 17  8 

6 16  4 

6 10  2 

4 113 

4 4 11 

4 15  9 

Mi 

4 4 

9 10  6 

Nil 

Nil 

Nil 

Nil 

9 16  8 

14  10  2 

— k 

4 5 9 

0 li  u 

3 1 

4 7 5 

6 7 n 

4 6 11 

4 4 1 

N'f 

6 17  8 

3 J8  6 

6 3 2 

4 14  2 

6 a 1 

4 15  3 

. . 

13  6 8 

6 7 0 

181. 

next  parfe. 


I 


630 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES.-(Ci>»«»«<ce,) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.  —(Ooniinuid) 


Closing 

Business  done 

Rise  + 

Quotations 

week 

ended 

or 

Oct.  12th. 

Oct.  12th,  1909. 

Fall  — 

Hienest 

Lowest 

l - 14 
1 - 14 

21/3 

-ft 

100  —103 

121-  18| 

lV“  13 

A - H 

10/- 

Kf. 

68  — 78 
82  — 85 

■A — 44 

1ft-  1ft 

•• 

81-  81 
83  — 87 

•• 

+ l 

y 1 

lo| — 101 

102  —108 

124-  131 

54-  54 
106  -108 

•• 

•• 

15  - 151 

1514 

15J 

+ 1 

1-  4 
44-  5 

14—  24 
14-  24 

•• 

•• 

21-  21 

48/9 

67  — 70 
881-  381 

394 

88 

65  — 67 

65g 

65 

161-  161 

164 

154 

+ i 

4z  §J 
2? 

15/- 

953 

94*-  96* 

924 

•• 

127  —130 

129 

127i 

92  — 94 

934 

92| 

h — § 

4 — 1 
86  — 89 
344-  36 

351 

85 

" 

101  —108 

1024-1084 

1031 

. . 

87  — 89 

88 

87| 

, , 

33  — 85 

33 

—i 

1-  8 
21-  2? 

45/- 

76  - 80 

77 

764 

Present 

Issue. 


160,000 

B05,000 

271,030 

60,000 

99,261 

17.189 

807,895 

67,720 

112,100 

81,890 

26,000 

100,000 

78.000 

96.000 

80.000 
40,000 

40.000 
160,000 

60.000 
87,600 
10,000 

600,070 

899,980 

126,000 

1.831.000 
6,782,062 
2,640,914 

8.236.000 
891,837 
814,016 
600,000 

695.600 
10,823,200 
$9,000,000 

245,500 

245.600 
245,000 

87,860 

140,000/ 

1,000,000 

2.800.000 
4,900,000 

66,666 

66,666 

245,496 


HAUB. 


Diok,  Kerr  A Co.,  1 to  260,000  

Do.  do.  6 % Cum.  Pref.,  1 to  805,000  .. 

Do.  do,  44%  Deb.  Stook 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd.,  11 A ” shs.,  3:8  pd.,  1 to  99,261 
Do.  11 A ” shareB,  01—017,189 

Do.  4 % Deb.  Btocfe  Red.  .. 

Do.  5 % Ind  Deb,  Stook  Prov.  Certs,  all  p 
Eleotrio  Construction,  1 to  112,100  . . 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb. .. 

Gt.  N.  & City  Rail.  Pref.  Ord.  " A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref, 

Do.  do.  6 % Mort.  Debs. 

Henley’s  (W,  T.),  Telegraph  Works,  Ord,  .. 

Do.  do.  4i%  Pref. 

. Do-  do.  4*  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-peroka  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

t Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  District 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd... 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44%  Deb.  Stook  Red 

Mexico  Trams  Co.,  Common  Stock  .. 

Do.  1st  Mort.  50-year  6%  Gld.  Bd 

Potteries  Electric  Traction 

Do.  6 % Cum,  Pref 

Do.  44  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4%Deb.Bds.,l  to  1,600  Red.,  1909 
Underground  Electric  Railway,  6%  Prior  Lien 
Do.  do.  44%  Bonds  . . 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,6 
Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141, 1 
Do.  % 1st  Mort.  Deb,  Stook 


Stock 

or 

Share, 


1 

1 

100 

10 

5 

5 

100 

100 

2 

2 

10 

Stook 

10 

10 

100 

6 
6 

Stook 

10 

10 

10 

10 

10 

10 

100 

100 

100 

100 

1 

1 

1 

100 


1 

1 

100 

12 

100 


Dividends  for  the 
last  fonr  years, 


i % 

6 % 
44% 
16  % 
4 % 


4 % 

5 % 
*4% 
l5  % 
4 % 


Nil  Nil 
Nil 
4 % 4 % 


1907. 
10  % 

6 % 
44% 
6 % 
24% 
24% 
4 % 
6 % 
Nil 
7 % 
6 % 

4 % 

4% 

7 % 
6 % 
15% 
44% 
44% 
10  % 

4% 

5 % 
3 % 

8 % 

5 % 
% 

4% 

2j% 

Nil 

Nil 

6 % 

44% 


4 % 

5 % 

44% 

174% 

4 % 


10  % 
6 % 
4 % 


1908. 
10  % 
6 % 
44% 
6 % 
H% 
24% 

4 % 

7 % 

5 % 

4 % 
Nil 

e’% 

15  % 
44% 
44% 
10  % 
Nil 

5 % 
Nil 
Nil 
3f% 

4 % 

4% 

21% 

Nil 

44% 

Nil 

5 % 

44% 


5 % 
Nil 
5 % 
44% 
15  % 

4 % 

5 % 

44% 


Nil 
6 % 
4 % 


Closing 

Quotations 

Oct.  6th. 


1 - 14 

!ft  — 1ft  X( 

100  -103 
12f-  13f 

if 

68  — 73 
82  — 85  xd 
TH — 44 


83  — 87  xd 

1-  1 
10i-  101 
102  —1034 
124-  134 
54-  5| 

106  —108 
141 — 154 

I-  4 
44-  5 
14-  24 
14-  24 
24  2| 

67  — 70 
88-884 
65  -67 
151-  164 


ELECTRICITY  SUPPLY  COMPANIES. 


15.000 

70.000 
B0.449 

9,551 

886,876 

80.000 
B0, 000 
80,000 

446,786 

49,486 

176.0001 
70,696 

40.000 

400.0001 
800,000 

60.000 

50.000 
260,000 

40.000 

66.000 

400,000! 

400.000 
80,000 
80,000 

480,500 

$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,876,000 

21,000 

90.000 

111.000 

70.000 
882,856 
200,000 

76,121 

285.000 
248,000! 

$6,000,000 
18,686  000 
$2,400,000 
$12,000,000 

260.000 
180,491 

187.600 

126.600 

10,862 

20.000 

60,000 

119,694 

100,000 

200,000 

40.000 

90.000 

ieo,ooci 

12.000 
66,000 

120,000 

142,968 

224,620 

80,000 

60,000 

276.000 

808.000 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P„  1 to  15,000 

Do.  do.  44  % 1st.  deb.  stook  . . 

Brompton  & Kens.  Elec.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock  . . 
Charing  Cross  and  Strand  Eleotrioity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do.  " City  Undertaking  ” 4*  % Cum.  Prf, 

Do.  do.  4 % Deb.  Stook  Red.  .. 

Chelsea  Eleotrioity  Supply,  Ord 

Do.  do.  44  % Deb.  Stook  Red.  .. 

City  of  London  Elec.  Lighting,  Ord.  40,001—110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000 
Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

Do.  44  % 2nd.  Db.  Stk.,  Prov.  Crts.,  all  pd. 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do.  do.  6%  Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Btook 

Do.  do.  44  % 2nd.  Deb.  Stook 

EdmundBOn's  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  44  % 1st  Mort.  Deb.  St 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000 
Do,  44  % 1st  Deb.  Stook 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds.  . . 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  St 

London  Eleotrio  Supply  Corporation,  Limited,  Or 
Do.  do.  do  6 % Pref. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Re 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref,  1—71,106  . . 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  84%  Mort.  Deben.  Stock  Redem.  Stook 

Mexican  Electrio  Light  Co..  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  IstMtg.Gold  Bnd 

Midland  Elebtrio  Corporation,  44  % 1st  Mort.  De 
NewoaBtle-on-Tyne,  1 to  187,600 

Do.  6 % Pref.,  1 to  187,500  .. 

( North  Metropolitan  Electric  Power  Supply  Co. 

6 % Mortgages  (Red.),  Nos.  1 to  l,26f 
Notting  Hill  Electrio  Lighting  ., 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stook 

River  Plato  Elcty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Prof.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  James'  and  Pall  Mall  Electrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stock  Red. 

Bmithfleld  Markets  Eleotrio  Supply,  Ord,  .. 

South  London  Electrio  Supply,  Ord 

South  Met.  Eleo.  Lt,  & Power,  Ord 

Do.  do.  7%  Pref.  .. 

Do.  do.  44  % 1st  Deb.  St 

Urban  Electrio  Bopply,  Ord 

Do.  do.  6 % Com.  Pref. 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Re 

Vlotoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref.  Re- 

duced from  6%  since  31st  Deo.,  1906) 


6 % 


6 % 
6 % 
44% 
44% 
Nil 
B % 
44% 


5 6 5 

6 i7  11 
5 1 2 
5 0 0 

3 17  8 

4 16  7 

5 1 2 


2 3 9 
5 0 0 


* Unless  otherwise  stated,  all  shares  are  fully  paid. 


54% 

54% 

44-  4| 

44-  4| 

44% 

44% 

93  — 98 

98  — 9b 

10  % 

10  % 

71—  7| 

64-  74 

74 

7ft 

— 4 

7 % 

7 % 

74-  8 

6j—  74 

74 

7 

4 % 

4 % 

97  —100 

97  -100 

4 

6 % 

6 % 

4 - 44 

4 - 44 

44% 

44% 

44-  5 

4§-  4 1 

■ — ft 

44% 

44% 

3?-  4g 

82—  si 

— 4 

4 % 

4 % 

96  — 99 

98  -101 

1004 

994 

+ 2 

44% 

44% 

34-  4 

3* — 4 

71/3 

44% 

44% 

100  —103 

100  —103 

6 % 

6 % 

104-  u 

10f—  101 

log 

- 4 

6 % 

b % 

llj-  12  i 

ll|-  12i 

6 % 

6 % 

121  —124 

121  —124 

44% 

44% 

100  —103 

100  —103 

2 % 

6'% 

14—  2 

14-  2 

6 % 

24-  31 

24-  sg 

b % 

98s—  954 

93* — 95$ 

6 % 

b 

78-  8J 

78-  8| 

6 % 

6 % 

log—  114 

101-  114 

104 

44% 

44% 

104  —107 

104  —107 

44% 

Nil 

44% 

Nil 

100  —103 
4—  ft 

100  —108 
4-  ft 

Nil 

Nil 

8-  4 

ii — * 

13/9 

44% 

44% 

67  — 60 

57  — 60 

6 % 

91  - 91 

'91  — 94 

54% 

54% 

41-  4 i 

12-  45 

b %■ 

5 % 

44—  6g 

44-  6| 

44% 

44% 

97  -100 

97  -100 

84% 

84% 

74-  71 

74-  71 

5 % 

99  -101 

98  —101 

1002 

1004 

10  % 

8 % 

7-74 

7 - 74 

4 % 

4 % 

95  — 98 

95  — 98 

24% 

8 % 

14-  2i 

IS-  21 

- 4 

6 % 

6 % 

6 - 6i 

6—64 

44% 

4 % 

93  — 9( 

98  — 97 

5 % 

4 - 44 

44-  4g 

88/9 

85/- 

- 4 

4 *% 

44% 

41-  5 

4k—  6 

44% 

44% 

105  —108 

105  —108 

106 

84% 

34% 

834—  864 

884-  864 

b % 

b % 

81  — 88 

62  - 84 

68 

82J 

+ i 

34% 

70  — 74 

78  - 77 

70 

71 

+3 

7 % 

102  —106 

104  —108 

1 106 

1044 

+2 

5 % 

86  — 88 

86  — 88 

87 

86 

44% 

44% 

97  -100 

98  - 100 

+ i 

8 % 

24% 

44-  41 

44-  4g 

6 % 

6 % 

4J-  6i 

41-  54 

.. 

100-  102 

100  —102 

. , 

+ 1 

74% 

7 % 

124-  184 

124-  134 

7 % 

6 — 64 

6 — 0* 

4 % 

4 % 

95  — 98 

95  — 98 

6 % 

8 % 

14“—  1)S 

14“-  US 

31/- 

30/9 

6 % 

6 % 

l - 14 

1ft-  1ft 

21/9 

5 % 

b % 

103  —106 

103  —106 

10  % 

10  % 

81-  94 

84-  9 

84 

814 

- 4 

7% 

7 % 

7 — 7* 

7—74 

8i 

84  — 88 

4-  i 

84  — 68 

4—  i 

•• 

4 % 

5 % 

2K—  8 

21-  8 

24% 

24% 

7 % 
44% 

ir’ i—  V9 

ft—  ft 

7 % 

— A A 

22/0 

44% 

100  —108  xd 

102-105 

5 % 

5 % 

2—  5 xd 

i-  4 

6 % 

5 % 

14-  12  xd 

U-  12 

44% 

44% 

74*—  78*  xd 

744-  784 

io‘% 

b % 

fit!—  14 

is-  1 

19/3 

+A 

10  % 

84-  9 

84—  9 

8J 

44% 

44% 

6 - 5J 

6-61 

5 2 
4 18 

6 13 

4 13 
8 Id 

5 11 
4 12 

6 o 11 
8 19  3 
6 12 

4 7 
6 lu 


12 
0 

7 

0 

8 
4 

l 

7 10 
4 1 
7 6 
Nil 
Nil 

7 10  0 
6 6 6 

6 12  10 
4 13  u 
4 10 
6 11 
4 19 
6 4 
4 4 
4 lb 
6 17 
4 2 
6 8 
4 10 
4 3 

4 0 11 

5 19  1 
4 10  11 


6 9 
5 13 

4 10 
2 14 
4 la 


6 6 

6 7 

4 1 
6 7 

5 1 
4 14 

6 7 
6 11 
8 19 

Nil 

6 13  4 
4 8 11 
6 17  11 
4 7 6 
25  6 8 
14  5 4 
6 14  8 
6 0 0 
6 11  1 
4 3 0 


( Quotations  on  Liverpool  Stook  Hxobange, 


Interim  Dividend. 


Bank  rate  of  Discount  3 per  cent..  October  7th.  1909. 


GERMANY’S  EXPORTS  OF  ELECTRICAL 
GOODS  DURING  THE  FIRST  HALF  OF  1909. 

The  following  statement  showing  the  quantity  of  electrical  goods 
of  various  k^ds  exported  from  Germany  during  the  six  month 
ended  June  30th,  1909.  is  taken  from  the  recently  ^ued  offic 
statistics ; the  figures  for  the  corresponding  period  °t ^908  have 
been  given  for  purposes  of  comparison,  increases  and  decreases 

being  Bhown . jn  doubie  centners  (220-4  lb.) 


\ Increase  or 
In  double  centners  (220*4  lb.).  decrease. 


15)08. 


11)01). 


1908. 


1909. 


3.600 
2,000 
1,500 

6.600 
1,300 
1,100 
1,300 
9,400 


26,800 

in  weight. — 
5,900 

1.500 
3,600 

10,400 

12,000 

5,100 

20,500 

3,600 

2.500 
7,200 
6,300 
4,000 
3,800 
3,600 

18,000 

108,000 


Dynamos,  Molars,  Converters,  Transformers  and 
Choking  Coils,  up  to  5 Double  Centners  weight.— 

To  Austria-Hungary  ... 

Great  Britain 

Belgium  

Italy 

Netherlands 

Russia  in  Europe  ... 

Spain  

Other  countries 

Total  ... 

Ditto,  over  5 Double  Centners 

To  France  

„ Switzerland 

„ Netherlands 

„ Belgium  

„ Great  Britain 
„ Austria-Hungary 

i.  Italy  ...  

„ Rassia  m Europe  .. 

„ Norway  

,,  Spain 

„ Argentina  ... 

„ Japan 

„ British  S.  Africa  .. 

„ Mexico  

„ Other  countries 

/ Total  .. 

Rotors  and  Commutators. — 

To  Great  Britain 
„ Austria-Hungary 

..  Italy  -V  ••• 

„ Russia  m Europe  . 

„ Other  countries 

Total  . 


To  Denmark 
„ Netherlands ... 

, „ Sweden 

„ Argentine  ... 

„ Other  countries 

Total 

Cables. — 

To  Netherlands... 

„ Belgium 
„ Great  Britain 
„ Denmark 
„ Sweden 

„ Spain 

„ Argentina 
„ Japan... 

„ Uruguay 

,,  Italy 

„ Norway 
„ Brazil 
„ Other  countries 


3,500 

1,200 

1.700 

4.700 
1,200 
1,600 
1,000 
8,200 


Increase  or 
decrease. 


4 


Telegraph  and  Telephone  Material. — 


To  France 
„ Great  Britain 
„ Italy  

„ Austria-Hungary 
„ Switzerland  ... 

„ Belgium 
„ Netherlands  ... 

„ Russia  in  Europe 
„ Denmark 
„ Other  countries 

Total 


Electrical  Apparatus  for  Lighting,  rower, 


4 


23,100  — 3,700 


7.400 
800 

3.700 
5,600 

5.100 

4.400 

14.000 

5.400 

1.700 
7,900 

3.200 

6.100 

4.200 

1.200 

11,300 

82.000 


4 


4 

4 


1.500 
700 
100 

4.800 
6,900 

700 

6.500 

1.800 
800 
700 

3,100 

2,100 

400 

2,400 

6,700 

26,000 


THal 


k Arc  Lamps. — 

To  Belgium 


Russia  in  Europe 
Great  Britain 
Argentina 
United  States 
Other  countries 

Total 


Incandescent  Lamps. — 

To  Austria-Hungary 
„ Italy  ...  ... 

„ Great  Britain 
, France 

, Russia  in  Europe 
, Other  countries 


370 

830 

4 

460 

1,300 

1,100 

— 

200 

740 

600 

— 

140 

300 

600 

4 

300 

390 

410 

4 

*0 

680 

1,400 

4 

720 

420 

370 

— 

50 

640 

610 

— 

30 

370 

350 

— 

20 

1,990 

1,930 

— bU 

7,200 

8,200 

4 

1,000 

Total 


2,000 

1,600 

— 

400 

1,300 

1,100 

— 

200 

2,100 

1,400 

— 

700 

1,600 

1,400 

— 

200 

..  5,000 

5 500 

4 

500 

12,000  11,000 
■ithout  horn  or  rubber,  <Lc. — 

— 

1,000 

2,100 

3,900 

4 

1,800 

900 

2,500 

4 

1,600 

6,900 

4,100 

— 

2,800 

2,200 

1,900 

— 

300 

4,900 

5,000 

4 

100 

17,000 

17,400 

4 

400 

12,500 

1.3,600 

4 

1,100 

19,800 

17.6C0 

— 

2,200 
9 600 

16,300 

6,700 

— 

10,300 

9,100 

— 

1,200 

17,900 

16,400 

— 

1,500 

4,200 

3,600 

— 

600 

12,700 

17,800 

4 

5,100 

4,800 

2,300 

— 

2,500 

3,200 

700 

— 

2,500 

3,900 

5,800 

4 

1,900 

5,300 

3,100 

— 

2,200 

1,700 

2,000 

4 

300 

49,200 

71,000 

4 

21,800 

161,800 

169.700 

4 

7,900 

240 

200 



40 

290 

300 

4 

10 

380 

350 

— 

30 

300 

260 

— 

40 

220 

390 

4- 

170 

1,570 

1,740 

4 

170 

3,000 

3,240 

4 

240 

250 

340 

4 

90 

400 

340 

— 

GO 

1,400 

1,470 

4 

70 

300 

520 

• 4 

220 

360 

640 

4- 

280 

1,890 

2,250 

4 

360 

4,600 

5,560 

4 

960 

To 


Belgium 
Great  Britain 
Netherlands  ... 

Spain 

Switzerland  ... 

Italy  

Austria-Hungary 
Russia  in  Europe 
Sweden 
Argentine 

Chile 

Japan... 

Uruguay 
British  S.  Africa 
Other  countries 

Total 


2.700 
3,400 
1,550 

1.700 
1,300 

3.900 
3,100 
2,500 

2.500 
2,600 

1.500 
1,260 
1,200 

900 

6,790 

36.900 


2,500 

2,300 

1,800 

2,800 

1,200 

3,800 

3,200 

3,900 

1,100 

1,800 

660 

870 

320 

620 

7,130 


4 

4 


4 

4 


4 


200 

1,100 

250 

1,100 

100 

100 

100 

1,400 

1,400 

800 

840 

390 

880 

280 

340 


34,000  — 2,900 


Electrical  Measuring  and  Recording  Instruments.- 

To  Great  Britain 

Italy  

Austria-Hungary 
Switzerland  ... 

Denmark 

Sweden  

Russia  in  Europe  ... 

Spain  

Argentine 
Other  countries 

Total  ... 

Carbons,  Brushes,  Ac. — 


220 

680 

770 

250 

180 

410 

390 

320 

190 

1,290 


340 

900 

900 

240 

140 

210 

610 

330 

320 

1,610 


4 

4 


4 

4 

4 


120 

220 

130 

10 

40 

200 

220 

10 

130 

320 


4,700 


To 


France 

Switzerland  ... 
Austria-HuD  gary 
United  States 
Great  Britain 

Italy  

Other  countries 

Total 


1,200 

1,100 

1.500 

2.500 
6,100 
2,500 
8,200 

23,100 


5,600 


800 

5C0 

1,200 

5,500 

5,000 

2,100 

8,400 


4 


900 


400 
600 
300 
3, Of  0 
l,lf0 
400 
200 


23,500 


400 


OUR  LEGAL  QUERY  COLUMN. 

r Questions  addressed  to  this  column  should  be  written  on  one  side 
of  the  paper  only.  J 


"WE  8 ” writes  Two  braided  aerial  lines  have  been  erected 

entirely  on  private  land  for  the  purpose  of  supplying  power  at  220 
volts  Passing  over  are  a number  of  P.O.  telegraph  and  telephone 
wires  at  right  angles  to  power  wiTes.  Has  the  owner  of  the  power 
lines8  to*fix  guard-wires  over  h*«  cable.,  and  bea, : the  expense  of 
fitting  fuses,  &c , on  the  telephone  and  telegraph  lines  . 

• • The  question  raieed  in  the  above  query  may  be  answered  by 
reference  to  the  Electric  Lighting  Act,  1888.  Before  that  Act  the 
Postmaster- G eneral  only  had  power  (by ^ 

Lighting  Act,  1882)  to  demand  that  his  lines  should  no,  be 
in  furiously  affected  by  wires  laid  under  and  by  vlrtue0  ^pr,°; 
visional  order.  By  the  Act  of  1888,  however,  he  may  call  upon  the 
owner  of  any  line  which  is  “ injuriously  affecting  ” his  telegraph 
S to  take  steps  to  protect  him.  But  what  is  “injurious 
affection”?  By  Sec.  26  of  the  Act  of  1882,  a telegraph  line  is 
deemed  to  be  injuriously  affected  by  a work  if  telegraphic  com- 
munication by  means  of  such  line  is,  whether  through  induction 

or  otherwise,  in  any  manner  affected  by  such  ^ J'JJ* p^t  mYstM- 
rnade  of  Buch  work.”  It  would  seem  from  thiB  that  the  Postmaster 
General  has  no  power  to  compel  the  erection  of  guard-wires.  It  is 
understood  that  where  wires  cross  at  right  angles  there  is  no  danger 
to  be  feared  from  induction. 
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THE  QUACK  IN  THE  ELECTRICAL 
MARKET. 


By  DOUGLAS  SUTHERLAND  MARTIN. 


Prettyboy  was  an  electrical  engineer  ; that  is  to  say,  he 
had  spent  three  years  at  college,  had  hung  about  works  in 
the  Midlands  for  another  five,  and  was  now  waiting  for  some- 
thing  good.  By  way  of  passing  the  time  he  applied  himself  to 
the  interesting  occupation  of  foisting  upon  a diffident  public 
certain  worthless  articles  remotely  connected  with  engineering 

such  as  sparking  plugs  that  would  not  spark,  revolution 
counters  which  would  only  read  while  he  held  them  in  his 
hand  and  jockeyed  with  the  spring  at  the  back,  and  lamp- 
holders which  had  as  much  tenacity  in  them  as  an  india- 
rubber  monkey. 

He  rented  two  rooms  and  a cupboard  at  the  top  of  a block 
of  buildings  in  High  Holborn,  and  called  himself  “The 
United  International  Electrical  Manufacturing  Co.,  Ltd.” 
He  slept  in  one  room,  interviewed  possible  partners  in  the 
other  (hence  the  name  “ office  ”),  and  kept  the  stock  in  the 
cupboard.  As  he  would  airly  remark  to  a friend,  “ Turned 
myself  into  a company,  you  know.  Simply  had  to,  to  pro- 
tect myself,  you  know.  . . . Yes,  good  name.  Thought  it 
out  myself.  . . . Capital  ? Oh,  of  course,  that  varies.  .1 
pay  for  the  rooms  by  the  month,  you  see,  so  that  brings  it 
down  a bit  at  times.  We  were  doing  rather  well  a few 
weeks  ago.  I sold  a couple  of  sparking  plugs  and  a 
‘ Nokkit  gas-lighter  in  the  same  morning.  . . . Initial 
capital  ? Oh,  I raised  a tenner  from  an  uncle  of  mine,  and 
tapped  various  other  sources,  and  shoved  30  quid  odd  in 
myself.  We  had  about  £43  after  buying  what’s  in  the 
cupboard.” 

That  is  how  he  would  unburden  himself  to  a College  pal. 
If  his  interviewer  were  a possible  partner,  or  a likely  client 
from  the  diffident  public,  his  manner  was  rather  different. 
He  would  with  dignity  point  to  the  chair  (5s.  lid.)  opposite 
an  elaborate  picture  of  some  German  machine  shops.  He 
would  adjust  his  glasses,  toy  with  a slide-rule,  and  offer  the 
chap  a pamphlet. 

Df  course,”  he  would  say  in  his  most  impressive  manner, 
we  are  kept  pretty  busy.  Owing  to  the  rapid  revival  of 
trade  consequent  upon  the  recent  speech  of  the  American 
President  (or  the  death  of  the  Shah,\>r  the  new  Bulgarian 
Tariff),  “ I am  compelled  to  lay  down  fresh  plant  every 
month,  and  I badly  need  extra  help  in  the  executive  offices. 
Though  it  is.  a constant  strain,  it  nevertheless  means 
increased  efficiency  if  one  can  give  close  personal  attention 
to  all  the  details  of  a business  such  as  ours.  I am,  never- 
theless, thinking  of  engaging  a partner,  a man  whom  I could 
trust,  a man  such  as  yourself.” 

Here  Prettyboy  would  cough,  and  see  if  the  other  chap 
was  going  to  say  anything.  If  he  wasn’t,  Prettyboy  would 
resume. 

A man  may  endeavour  to  obtain  a position  with  our 
fitm.  . In  entering  such  a firm  as  the  United  International 
Electrical  Manufacturing  Co.,  a firm,  it  is  true,  with  a con- 
siderable manufacturing  business,  but  a firm,  also,  with  an 
established  connection  in  buying  and  selling,  the  advantages 
accruing  to  the  individual  in  question  are  obvious.  We  are 
happy  to  confer  such  advantages,  merely  stipulating  that  in 
lieu  of  bringing  a fresh  connection  to  the  concern,  the  new- 
comer shall  purchase,  say,  a couple  of  hundred  shares  in  the 
company,  thus  obtaining  a real  live  interest  in  the  business  ; 
also,  but  this  he  muttered  to  himself,  “ about  quadrupling 
our  beastly  capital.” 

At  this  point  the  victim  would  grow  rather  red  and 
mutter  something  about  having  already  invested  his  capital. 

U I rettyboy  gleaned  that  the  chap  really  hadn’t  any  brass 
at  all,  he  would  simply  close  the  interview,  and  bring  out 
about  thirty  circulars  and  pamphlets.  While  the  chap  was 
reading  them,  Prettyboy  would  go  to  the  cupboard  outside, 
bring  in  some  of  the  stock,  and  show  him  how  it  worked  ; 
offer  him  a cigar,  show  him  to  the  door,  and  fairly  load  him 
up  with  untruthful  literature.  Then  he  would  go  back  to 
the  office,  smoke  a pipe,  and  wait  for  the  order  or  orders 
whjoh  generally  followed. 


One  day  Prettyboy  thought  he  would  do  Tottenham  Court 
Road— a thoroughfare  which  hitherto  had  been  spared 
bombardment  by  the  United.  So  he  lit  a cigarette,  took  his 
bag,  locked  the  office  door,  and  sallied  forth. 

First  he  tried  an  ironmonger’s.  Then  he  sold  half-a-dozen 
fancy  spanners  to  a bike-shop  chap  (and  gave  him  43 
circulars),  and  then,  at  the  entrance  to  a dirty-looking 
tobacconist’s,  he  saw  a board  up  with  “The  Colonial 
Engineering  Supply  Corporation  ” on  it.  He  thought  he 
would  try  it.  He  inquired  at  the  counter  and  was  told 
to  walk  upstairs.  He  walked  up  about  one  hundred  and 
fifty  ricketty  stairs,  and  again  saw  the  sign  hung  out  on 
a landing.  He  knocked  at  the  door  and  asked  for  the 
manager.  He  was  shown  into  a room  which  struck  him 
as  being  very  much  like  his  own.  Around  the  walls  were 
hung  flaming  blue  prints  illustrating  the  wonders  of  engineer- 
ing. Upon  the  broken-down  old  desk  were  11  paper  weights 
(he  counted  them)  made  of  turbine  buckets,  bits  of  three- 
core  cable,  and  sections  of  non-slip  covers.  In  the  chair  was 
the  manager,  a sporting-looking  chap  of  less  than  thirty. 
Prettyboy  placed  his  bag  on  the  floor  and  advanced,  hat  in 
hand. 

“I  have  been  instructed,”  he  began,  “to  wait  upon 
your  firm  and  to  bring  before  your  notice  some  of  the 
more  recently  introduced  novelties.  I represent  the 
U.I.E.M.C.,  Ltd.”  To  this  statement  he  attributed  the 
look  of  stupefaction,  almost  of  horror,  upon  his  listener’s  face, 
though  there  was  hardly  anything  really  in  the  bare 
announcement  of  the  name  of  his  firm  to  cause  a chap  to 
curl  up  in  his  chair  and  gasp  as  if  he  had  been  stung.  “ I 
specialise  in  the  accessories  department,  and  amongst  other 
things  I should  like  to  show  you  a little  device — ” 

For  heaven  s sake,  stop  ! ” came  in  a hoarse  cry  from 
the  chair. 

Prettyboy  stopped. 

“ You  wish  me  to  buy  a worthless  article  ? ” 

“ You’ll  pardon  me,  Sir,”  chipped  in  Prettyboy,  « but  you 
go  too  fast.  Sir,  I am  no  quack.  This  device,  as  you  will 
see — ” 

“ You  come  to  me  ! You  ! ” 

“I?” 

“ You,  William  Prettyboy  ! ” 

Prettyboy  gasped.  He  drew  back,  with  his  hand  to  his 
head,  white  to  the  lips. 

“ I know  you,”  cried  the  man  in  the  chair.  “ Did  I not 
work  with  yon  at  college  ten  years  ago  ? Do  you  not  recog- 
nise in  me  Wilkins,  the  patent  crank  ? Did  I not  help  you 
in  the  labs.,  in  the  Drawing  Office  ? Did  I not  coach  you 
in  hydraulics  ? Did  I not  lend  you  money  ? Ah  ! this  is 
too  hard  a blow  ! After  these  years  you  come  to  me 
and  try  to  sell  me  some  dirty  revolution  counter  ! But 
hold ! I will  have  my  revenge  ! ” He  rose  and  walked 
hurriedly  to  a cupboard  by  the  window,  and  returned  with 
a large  box.  “ See  here  ! ” he  cried,  with  a horrible  laugh, 
“here  is  a lampholder,  which  would  not  hold  a solitary 
lamp  on  all  this  earth.  It  would  blow  any  fuse,  and  having 
blown  all  fuses,  would  shut  down  any  station.  It  is  worth- 
less. See  here  ! Here  is  a sparking-plug  which  once  took  a 
car  from  Hyde  Park  Corner  to  Knightsbridge,  and  which  will 
never  spark  again.  It  is  worthless.  See  here  ! Here  is  a clock 
device  for  boiling  shaving-water  every  morning  at  ten  past 
seven.  Ugh  ! It  would  never  warm  a thimble-full  if  you 
left  it  on  for  a month.  Here  is  a burglar-alarm,  here  is  a 
stop-watch,  here  is  a gas-lighter.  Take  the  lot  ! Take 
them  and  hang  the  things  round  your  bedroom  to  show 

you  the  worthlessness  of  your  calling,  you .” 

He  sank  back  into  his  chair  exhausted.  Prettyboy  took 
advantage  of  the  lull. 

“ Hut,  say,  how  did  you  come  by  those  articles  ? ” 

“ Bought  ’em  ! ” 

“ Where  ? ” 

“Some  in  Birmingham,  some  in  the  East  End,  some 

imported,  some ” 

“ And  you  are  selling  them  ? ” 

“ Trying  to  ! ” 

“ So  you  are  in  the  trade  ? ” 

“ What  trade  ? ” 

“ r,’he  noble  trade  of  bringing  before  the  notice  of  the 
public  at  immense  expense  articles  which  cannot  fail  to  be 
of  universal  service  as  time-savers,  as  money-savers,  as ” 


“ Oh,  help  ! ” 

“ As  money-savers,  as ” 

“Man,  f recite  that  creed  every  day,  and  I am  not  the 
mly  one.  There  are  thousands  at  it.  College  men,  driven 
)ut  of  work  by  the  competition,  loafing  for  two  years,  then 
.airing  up  anything  that  offers.  If  nothing  offers  they  try 
Canada,  or  else  set  up  as  “ The  United  Internationall  All- 
British  Electrical  Fundamental  X Y Z.” 

“ We’re  pals,  anyway,  Wilkins  ? ” 

“ We  were— once.” 

“We  are,  man.  Let’s  amalgamate  ! ” 

“ What’s  the  use  ? ” , 

“ Double  the  capital ; increase  your  plant.  If  you  haven  t 
my  plant,  buy  some.” 

“ Start  a young  works,  you  mean  ? ” 

“Yes,  and  make  the  stuff  ourselves.  We’ll  call  it 

The  United 

“‘The  Colonial,’  if  you  please  ! ” 

“ Oh,  anything  ! The  United  Colonial,  British,  Foreign 
md  International  Electrical  Mechanical  Anti-"V  accination 
Manufacturing  Corporation.  Head  office  and  works 
“ The  workhouse,  old  man  ! ” 


TUITION  BY  CORRESPONDENCE. 


the  new  text-books  have  been  hurried  forward  towards  com- 
pletion at  a rate  never  equalled  even  in  America,  the  output 
averaging  100  pages  a day  continuously , and  a “ field  stall 
has  been  called  into  existence  with  upwards  of  40  branch 
offices  in  the  United  Kingdom  alone  ; the  London  establish- 
ment, however,  deals  with  the  whole  of  the  British  Empire 
except  Canada,  which  of  course  is  more  conveniently  worked 
from  the  American  centre,  and  branches  have  been  estab- 
lished in  all  parts  of  the  Empire.  It  will  be  seen,  there- 
fore, that  the  I.C.S.  must  be  regarded  as  a new  and 
important  factor  in  the  education  of  the  British  worker. 

The  question  naturally  arises,  and  very  pertinently, 
whether  the  work  of  the  I.C.S.  is  or  is  intended  to  be  in 
competition  with  that  of  the  many  technical  colleges  and 
schools  that  are  scattered  throughout  the  country.  The 
answer,  on  the  authority  of  the  organisers,  is  emphatically 
in  the  negative.  It  is  at  once  admitted  that  where  a student 
is  in  a position  to  attend  in  person  properly  organised 
courses  of  instruction,  it  is  preferable  that  he  should  do 
so.  But  there  are  innumerable  instances  in  which  this 
course  is  impossible.  The  exigencies  of  his  business  rnay 
require  a student  to  move  about  from  place  to  place,  or  his 
hours  of  work  may  be  such  as  to  preclude  his  attendance  at 
regular  classes.  Again,  many  a man,  while  willing  and 
anxious  to  improve  his  knowledge,  is  unable  or  reluctant  to 
sally  forth  from  home  at  fixed  hours  after  his  day  s work  is 
over  though  he  will  readily  settle  down  at  home  to  study 
for  an  hour  or  two.  There  is  also  a very  large  class  of  men 


Although  no  one  will  maintain  for  a moment  that  a,ny 
means  of  instruction  can  possibly  be  as  efficient  as  that  which 
involves  the  personal  attendance  of  the  pupil  in  the  presence 
of  his  teacher,  and,  in  the  case  of  technical  and  scientific 
subjects,  practical  work  in  the  laboratory,  there  can  be  no 
doubt  that  where  oral  instruction  is  for  any  reason  unobtain- 
able, tuition  by  correspondence  forms  a very  effective 
substitute.  Of  this  fact  we  have  not  only  abundant  evidence, 
but  also  personal  knowledge  ; we  speak,  therefore,  with  the 
confidence  bom  of  experience.  It  is  true  that  in  this  as  in 
every  profession,  there  have  been  instances  of  inefficiency  and 
incompetence  which  have  brought  down  upon  the  system 
undeserved  reproach  ; but  these  abuses  are  apt  to  provide 
their  own  remedy,  and  our  remarks  are  intended  to  apply 
only  to  those  institutions  which  are  conducted  on  sound  lines 
by  honourable  men  with  a Btaff  of  fully  qualified  instructors. 

Tuition  by  correspondence  is  no  new  thing  ; it  has  been 
practised  in  this  country  for  nearly  20  years  to  our  know- 
ledge, on  a large  scale,  and  with  a highly  organised  system. 
We  have  in  mind  in  particular  an  undertaking  which  has  for 
many  years  prepared  non-resident  students  for  the  examina- 
tions of  London  University,  with  marked  success,  and  there 
are  several  institutions  engaged  in  the  instruction  of  students 
of  engineering.  It  is  with  one  of  the  latter  that  we  are 
especially  concerned  in  this  article. 

For  several  years  past  the  International  Correspondence 
Schools,  an  institution  which  came  into  existence  some 
18  years  ago  in  the  United  States,  has  had  a branch  estab- 
lishment in  London,  which  has  quietly  been  developing 
an  extensive  connection,  and  laying  the  foundations  of  a 
wide-spread  organisation.  Instruction  was  at  first  carried 
on  with  the  aid  of  the  admirable  text-books  and  scheme  of 
lessons  evolved  in  connection  with  the  system  in  the 
United  States — where  the  business  had  grown  to  such  an 
extent  that  a fully-paid  capital  of  over  £2,400,000  was 
engaged,  and  the  roll  of  past  and  present  students  numbered 
over  a million.  It  was  soon  found,  however,  that  while 
there  was  abundant  scope  for  the  Schools’  activities  in  this 
country,  their  progress  was  hindered  by  the  very  marked,  if 
not  important,  differences  between  American  and  British 
practice.  With  characteristic  energy  and  enterprise,  the 
directors  decided  to  create  a new  series  of  text-books,  written 
by  British  experts,  and  based  entirely  on  British  practice  ; 
at  the  same  time  it  was  resolved  that  a headquarters  should 
be  erected  in  London  worthy  of  the  magnitude  and  import- 
ance of  the  undertaking,  and  early  in  1909  the  International 
Correspondence  Schools,  Ltd.,  was  formed  with  a capital  of 
£200,000  for  this  purpose.  Since  that  date  rapid  progress 
has  been  made.  A large  and  handsome  structure — “ Inter- 
national Buildings” — has  been  erected  in  Kingsway,  the 
greater  part  of  which  is  devoted  to  the  work  of  the  Schools ; 


International  Buildings,  Kingsway. 


who  cannot  associate  with  their  own  subordinates  and 
apprentices  at  evening  classes  without  serious  loss  of 
prestige,  or  of  dignity — real  or  imaginary— yet  who  would, 
and  do,  eagerly  avail  themselves  of  instruction  such  as  that 
provided  by  the  I.C.S.,  for  they  realise  that  the  younger 
generation  is  growing  up  with  higher  scientific  and  technical 
attainments  than  they  themselves  possess,  and  that  they 
must  take  steps  to  prevent  their  beiDg  outstripped  in  the 
race  of  progress.  Even  highly  placed  officials  have  taken 
and  are  taking  the  I.C.S.  courses,  and  students  who  have 
taken  the  diplomas  of  first-class  colleges  find  that  they  can. 
with  profit  pursue  their  studies  in  Borne  special  branch  of 
their  profession  with  the  aid  of  the  Schools.  The  work  of  the 
latter,  therefore,  is  to  be  regarded  as  complementary  to  that 
of  the  technical  institutions,  and  also  as  supplementary  to  it, 
but  not  as  competitive. 

One  great  advantage  possessed  by  a correspondence  insti- 
tution is  due  to  the  character  of  the  students  who  take  up 
its  courses.  None  but  earnest,  dogged  and  industrious 
workers  are  either  willing  or  able  to  plod  through  the  curri- 
culum and  obtain  the  certificate  awarded  to  the  succesful 
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student  who  has  satisfied  his  teachers  that  he  has  done 
justice  to  the  courses  prescribed  and  has  assimilated  the 
instruction  provided.  To  this  fact  we  are  disposed  to  ascribe 
many  of  the  successes  claimed  for  their  pupils  by  the  J.C.S. 
and  similar  organisations  ; they  have  the  very  best  material 
to  work  upon,  and  character  combined  with  knowledge  is 
bound  to  make  a way  for  itself.  It  is  not  alleged  that  every 
student  who  commences  a course  perseveres  to  the  finish — 


Male  Staff  of  the  I.C.S.  Hbadquabtees. 


such  a contention  would  be  too  Utopian  for  belief  ; it  rests 
with  the  student  to  maintain  his  efforts  without  ceasing, 
and  the  reward  is  to  him  who  deserves  success  by  com- 
manding it. 

These  comments  and  reflections  are  prompted  by  a visit 
which  we  recently  paid  to  the  headquarters  of  the  I.C.S.,  for  the 
purpose  of  investigating  the  aims  and  methods  of  the  schools. 
We  were  not  unfamiliar  with  the  main  features  of  their  work, 
for  we  have  watched  their  progress  for  years  past ; but  the 
new  developments  appeared  of  sufficient  importance  to 
justify  a closer  acquaintance  with  them.  Our  observations 
satisfied  us  that  the  organisation  of  the  system  had  been 
carried  to  a remarkably  high  pitch  of  excellence,  and  that 
the  methods  of  carrying  on  the  work  were  efficient  and 
thorough.  Although  the  dispatch  of  lessons  in  rotation  is 
carried  on  almost  mechanically,  with  the  aid  of  elaborate 
card  indexes,  the  examination  of  the  solutions  of  problems 
and  of  the  answers  to  questions  sent  in  by  the  students  is 
performed  with  minute  and  painstaking  care.  It  is  not 
sufficient  for  the  right  answer  to  be  given — every  step  in  the 
working  is  checked,  and  any  error  is  at  once  detected  and 
brought  to  the  notice  of  the  student.  This,  be  it  noted,  is 
absolutely  essential  to  the  inculcation i of  correct  ideas  and  the 


Recobd  and  Mailing  Depabtment. 

avoidance  of  a fictitious  impression  of  progress  on  the  part 
of  the  learner.  Not  only  are  the  regular  papers  thus 
individually  revised,  but  also  any  questions  that  the  student 
may  put  forward  in  connection  with  the  subject  he  is  studying 
arc  conscientiously  replied  to  by  the  instructors,  and  students 
arc  encouraged  to  ask  such  questions.  Backward  students 
arc  placed  in  the  charge  of  special  instructors,  whose  task  it 
is  to  accelerate  their  progress  by  individual  attention  and 
instruction.  The  full  record  of  every  student  is  always 
accessible  on  file,  and  he  is  visited  in  person  at  regular 
intervals  by  the  local  field  staff,  no  matter  where  he  may 


reside,  so  that  he  is  constantly  kept  up  to  his  work  and  in 
intimate  touch  with  the  schools. 

There  are  some  17  “ Schools,”  or  subjects,  embracing  all 
the  principal  branches  of  industry,  and  these  are  sub-divided 
into  200  different  courses  of  instruction.  Each  course  ifl 
complete  in  itself — for  instance,  if  electrical  engineering  is 
taken  up,  the  necessary  amount  of  mathematics,  physics, 
chemistry,  &c.,  is  included,  ab  initio,  and  it  is  stipulated 
that  unless  a student  can  show  that  he  already  possesses  the 
required  degree  of  knowledge  in  the  associated  subjects,  he 
must  work  through  every  branch  of  the  course  prescribed. 
Besides  receiving  a complete  set  of  the  text-books  necessary 
to  his  course  of  instruction,  the  student  is  supplied  with  a 
duplicate  set  in  the  form  of  separate  lessons,  which  he  can 
therefore  carry  in  his  pocket,  and  otherwise  subject  to  hard 
wear,  without  compunction.  In  the  Mechanical  Engineering 
course  alone,  which  has  cost  £10,000,  there  are  131  of 
these  pamphlets,  comprising  6,300  pages  and  3,851  illus- 
trations. He  is  also  provided  with  a simple  but  sufficient 
set  of  instruments  (in  the  case  of  a course  in  drawing,  for 
example)  and  with  apparatus  for  carrying  out  elementary 
experiments  in  such  a subject  as  electricity  and  magnetism. 
But  we  cannot  enter  further  here  into  the  details  of  the 
system.  We  have  read  students’  answers,  seen  them 
corrected,  and  watched  the  staff  at  work  filing,  correcting, 
dispatching,  accounting,  writing  text-books,  illustrating  them 
(every  illustration  is  redrawn  for  reproduction  by  a specialist), 
editing,  &c.,  and  we  can  only  say  that  any  person  who  feels 
any  doubt  as  to  the  stability,  bona  /ides,  efficiency  or  magni- 
tude of  the  undertaking  had  better  pay  a like  visit  to  the 
headquarters.  He  will  be  convinced.  We  give  a few  illus- 
trations of  the  I.C.S.  establishment  in  Kingsway,  where  a 
floor  area  of  14,600  sq.  ft.  is  allotted  to  the  work,  and  a 
staff  of  172  persons  is  employed. 


THE  MURRAY  PHOTO-PRINTING  SYSTEM. 


( Concluded  Jrom  page  485.) 

In  the  experimental  model  of  this  instrument  provision  has 
only  been  made  for  the  exposure  of  a comparatively  short 
length  of  photographic  paper,  which  is  afterwards  developed 
and  fixed  separately.  In  the  machine  for  commercial  use  a 
continuous  roll  of  photographic  paper,  together  yvith  develop- 
ing and  fixing  tanks  will  be  provided. 

This  new  machine  is  believed  by  the  inventor,  Mr.  Donald 
Murray,  to  be  specially  suited  for  working  on  submarine 
cables  in  conjunction  with  the  Brown  cable  relay. 

For  such  an  instrument  as  has  been  described  to  be  com- 
mercially useful  for  Press  work,  some  means  of  manifolding, 
the  messages  is  necessary. 


THE  TROLLEY  OMNIBUS. 


Those  who  attended  the  recent  Municipal  Tramways  Conven- 
tion had  an  opportunity,  on  the  last  day  of  the  conference,  of 
inspecting  the  very  first  demonstration  line  in  this  country 
of  the  system  of  rail-less  electric  traction,  numerous  instances 
of  which,  however,  have  for  some  yearn  past  been  successfully 
at  work  on  the  Continent,  where  conditions  are  more  favour- 
able to  the  fostering  of  new  methods,  either  because  restrictions 
are  absent  or  the  spirit  of  adventure  is  higher — perhaps  both. 

It  is,  at  any  rate,  very  noticeable  that  while  substantial 
working  progress  has  been  made  with  this  new  system  in 
)(1  ranee,  Germany  and  Austria,  there  appears  to  be  some 
difficulty  in  this  country  in  convincing  private  capitalists 
or  public  officials  and  municipalities  that  this  is  a sound 
proposal  with  great  economic  advantages  and  able  to  occupy 
a large  field  with  satisfactory  results. 

Even  those  who  have  been  brought  to  see  the  uses  and 
advantages  of  the  rail-less  trolley  appear  to  be  waiting  one 
upon  the  other  to  take  the  first  steps — we  will  not  say  for 
the  purpose  of  profiting  by  the  possible  mistakes  of  others  s 
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it  is  rather  a case  of  letting  “ I dare  not,”  take  the  place  of 
44 1 would,”  or  who  shall  “ bell  the  cat  ? ’’ 

True,  there  is  this  to  be  said  for  delay  in  pushing  on  : no 
one  seems  to  know  the  exact  measure  of  power  which  official 
red  tape  can  exert  over  the  development  of  this  new  method, 
or  which  Governmental  department  is  to  supervise  it  and 
how  far.  It  may  be  the  Board  of  Trade,  or  the  Local 
Government  Board,  or  the  Home  Office,  or  even  the  new 
Department  which  is  to  look  after  new  or  improved  main 
roads,  and  will  therefore  have  an  eye  on  all  possible  sources 
of  revenue.  Parliament  itself  may  have  to  be  consulted  by 
means  of  Provisional  Order  or  Private  Act,  for  the  installa- 
tion of  a rail-less  trolley  system  implies  the  securing  of 
powers  to  erect  overhead  wires  and  poles  carrying  electnc 
energy  along  public  roads,  and  also  to  enforce  the  payment 
of  fares  by  passengers,  unless  the  provisions  of  Hackney 
Carriage  Acts  and  similar  enactments  can  be  made  to  apply. 

So  far  as  the  technical  or  engineering  aspect  of  the  move- 
ment is  concerned,  there  is  no  such  ground  for  criticism. 
On  the  contrary,  substantial  progress  has  been  made,  and 
this  could  be  clearly  seen  at  the  demonstration  above 
referred  to,  when  the  members  of  the  Tramway  Conference 
inspected  the  experimental  line  installed  by  the  Railless 
Electric  Traction  Co.,  Ltd.,  in  the  depot  at  Hendon  belong- 
ing to  the  Metropolitan  Electric  Tramways,  Ltd. 

Here  was  shown  a line— perhaps  \ mile  or  so  long- 
equipped  as  for  actual  work,  and  embodying  a great  many 
additions  and  refinements  not  to  be  found  on  the  Con- 
tinental lines,  but  considered  necessary  in  this  country, 
where  higher  standards  of  work  are  called  for. 

The  overhead  work  is,  of  course,  different  very  materially 
from  that  employed  in  tramway  service,  seeing  that  both 
positive  and  negative  conductors  are  overhead.  The  wires 
for  this  purpose  are  set  fairly  close  together  about  11  in. 
centres— so  as  to  reduce  as  much  as  possible  the  size  and 
weight  of  the  double  collector  attached  to  the  car. 

This  is  of  the  nnder-running  type,  as  in  tramway  work, 
kept  up  by  means  of  springs  at  the  base  on  car  roof ; but  seeing 
that  the  car  is  not  confined  to  one  track,  but  must  draw  in 
and  out  of  other  traffic,  the  double  collector  pole  has  a 
lateral  swing  up  to  90°  on  each  side,  also  controlled  by 
springs. 

The  form  of  collector  at  present  employed  is  practically  a 
small  inverted  four-wheeled  round  frame,  pivoted  at  the 
centre  for  horizontal  movement  and  at  the  side  for  vertical 
play.  It  has,  therefore,  a universal  movement  to  allow  for 
uneven  roade,  &c. 

A pair  of  wheels,  placed  tandem,  runs  under  each  trolley 
wire,  and  two  separate  poles,  with  hinged  tops,  serve  to  carry 
the  collector  frame,  their  bases  being  secured  to  the  car-roof 
fitting  through  springs,  as  above  mentioned. 

While  this  is  the  arrangement  so  far  at  work,  the  Railless 
Electric  Traction  Co.,  Ltd.,  have  an  alternative  method,  which 
employs  three  wireB  overhead,  the  two  outside  ones  being 
positive  and  the  centre  one — placed  at  a lower  level,  so  as  to 
make  sure  of  prior  contact — being  negative  and  permanently 
connected  with  the  whole  framework  of  the  vehicle. 

As  india-rubber  tires  are,  of  course,  employed  on  the  car- 
wheels,  the  whole  car  is  Insulated  from  the  earth.  If,  as 
will  often  be  the  case  (where,  for  instance,  the  trolley  omni- 
bus runs  on  a route  which  forms  an  extension  of  electric 
tramways),  the  supply  of  current  is  from  the  usual  500-volt 
circuit  with  earthed  return,  it  is  absolutely  necessary,  in 
order  to  prevent  possible  shocks  to  passengers,  that  the  car 
framework  and  fittings  should  be  carefully  and  continuously 
earthed. 

Tramway  engineers  are  familiar  enough  with  compensa- 
tion claims  for  shock  to  passengers,  and  in  some  of  these  it 
is  quite  possible  that  owing  to  dry  rails,  perhaps  covered  with 
dust  and  sand,  the  whole  four  wheels  of  a tramcar  may  be 
insulated  from  the  rails  just  at  the  instant  when  some  unfor- 
tunate passenger,  getting  off  or  on  the  car,  touches  a 
brass  platform  stanchion  or  other  metal  part  of  the  car,  and 
so  gets  a more  or  less  severe  shock,  which  a clever  advocate 
will  invest  with  a well-nigh  fatal  importance. 

To  prevent  the  possibility  of  this,  the  Railless  Traction 
Co.  have  devised  the  triple  trolley  head  and  triple  trolley 
hanger  ; the  three  trolley  wires  in  this  case  consist  of  two 
outer  positives — 13^  in.  centres  apart — and  the  middle  nega- 
tive at  a lower  level,  so  that  the  triple  trolley  head  cannot 


make  contact  with  the  positives  before’  doing  so  with  the 

Unless,  however,  the  Board  of  Trade  or  Parliament,  or 
whoever  the  authority  may  be  with  power  to  settle  these 
details,  should  insist  on  such  provision,  there  does  not  seem 
to  be  quite  sufficient  reason  for  the  excessive  precaution. 
Good  motor  and  circuit  insulation  has  proved  quite  satis- 
factory on  the  Continental  lines  ; and  rather  than  see  three 
overhead  wires,  it  might  be  preferable  to  have  a separate  and 
distinct  source  of  energy  for  the  rail-less  trolley  system  with 
the  negative  insulated  from  earth  altogether,  if  that  be 

possible  or  permissible.  . 

As  an  additional  precaution  against  possible  short  circuits 
to  the  car-frame,  the  Railless  Traction  Co.’s  equipment 
provides  each  car  with  a visible  or  audible  leakage  indicator, 
which  continues  to  act  and  give  warning  until  the  circuit  is 
Broken  or  the  leak  found  and  set  right. 

The  type  of  vehicle  employed  on  the  demonstration  line 
at  Hendon  is  probably  one  that  will  have  a permanent  use. 

It  has  a single-deck  body,  with  seating  capacity  for  22 
passengers  inside,  and  two  additional  seats  on  the  rear  plat- 
form. This  body  is  mounted  on  a special  chassis  or  frame 
which  carries  two  separate  25-h.p.  B.T.-H.  railway  motors 
mounted  with  their  spindles  parallel  to  the  car  frame. 

These  motois  each  drive  one-half  of  a cross-countershaft 
by  means  of  bevel  gear  ; on  the  outer  ends  of  the  counter- 
shaft are  chain  wheels  which  transmit  the  drive  through 
separate  chains  to  the  road  wheels.  t 

The  latter  are,  therefore,  independently  driven— one  by 
each  motor  ; and  no  differential  is  required.  In  the  other 
design  standardised  by  the  Railless  Traction  Co.,  one  motor 
only  is  used,  and  a differential  gear  is  then  required.  The 
former  method  has  obvious  advantages,  and  is  on  the  whole 
to  be  preferred. 

Control  is  of  the  usual  kind,  employing  grid  resistances, 
and  in  the  two-motor  equipment  series-parallel  working  is 
also  used,  but  the  company  point  out  that  this  is  not  so 
important  with  rail-less  cars  as  in  tramway  service,  the  demand 
for  energy  with  the  former  being  more  continuously  heavy, 
and  not  merely  so  at  starting. 

It  would  be  interesting  to  test  in  such  work  as  this  the 
type  of  commutation-pole  motors  with  variable  field  strengths, 
now  being  designed  for  special  power  duty  by  many  of  the 
leading  makers. 

The  question  of  current  consumption  is,  of  course,  a very 
important  one,  but  can  hardly  be  dealt  with  in  this 
brief  notice ; if  only  for  the  reason  that,  as  energy  for 
power  purposes  may  now  be  obtained  for  very  little,  if  any, 
above  Id.  per  unit  in  the  majority  of  cases,  an  increased 
consumption  for  rail-less  cars  of  even  double  the  average  on 
a tramway  (owing  to  the  greater  road  resistance)  is  easily 
outweighed  by  the  absence  of  the  cost  of  maintenance  of  the 
track  no  longer  lequired,  together  with  the  saving  in  interest 
as  compared  with  that  on  the  much  larger  capital  outlay  for 

a tramline.  . . ... 

This  fact  is  by  now  pretty  well  admitted,  otherwise  the 
rail-less  car  would  still  have  to  justify  itself  from  the 

engineer’s  standpoint.  . , 

There  are,  of  course,  some  comments  permissible  upon  the 
car  itself.  It  is  possible  that  this  new  system  of  traction 
will  offer  some  opportunity  for  a SKC-wheeled  car  to  prove 
what  it  can  do. 

By  driving  on  the  middle  pair  and  Bteering  from  the  front 
and  back  pairs — interconnected  in  a suitable  way  the 
weight  should  be  much  better  distributed,  there  should  be  no 
fear  whatever  of  Bide  slip,  and  the  steering  itself,  while 
apparently  more  difficult  or  hard,  should  really  prove  very 

The  six-wheel  frame  has  been  tried  with  petrol  vehicles, 
but  not  very  successfully.  It  should  be  an  easier  matter 

with  electric  working,  and  we  hope  to  see  it  done. 

The  passenger  seats  should  also  be  fitted  across  the  frame 
and  not  lengthways.  This  adds  to  the  width  of  car,  but 
that  should  not  matter  where  the  vehicle  does  not  keep  to  a 
fixed  track  and  where  clearances  need  not  be  definite. 

The  Railless  Electric  Traction  Co.  are  to  be  congratulated 
on  the  work  they  have  done,  and  it  is  to  be  hoped  that  they 
will  now  have  some  opportunity  of  installing  several  of  these 
lines  at  once  in  active  public  service  and  not  merely  for 
experiment. 


! 
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Some  of  our  chief  local  authorities  have  at  leugth 
decided  to  install  one  or  more  lines  as  extensions  or  feeders 
to  their  municipal  tramways,  and  it  is  to  be  hoped  they  will 
push  on  now  without  delay.  Others  will  then  step  in  with 
more  confidence,  and  we  shall  see  the  traction  world— for 
some  time  past  almost  lifeless  in  the  direction  of  tramway  or 
light  railway  building— again  occupied  with  the  development 
of  a reasonably  economical  method  of  improved  transit,  more 
particularly  in  districts  that  otherwise  could  not  hope  to 
benefit  for  a long  time  to  come  from  modern  traction 
improvements. 

The  Metropolitan  Electric  Tramways  have  in  this  way 
shown  once  more  that  the  country  is  always,  in  the  first  in- 
stance, indebted  to  private  enterprise  for  improved  methods  ; 
they  are  to  be  congratulated  on  it,  and  a hope  may  be  ex- 
pressed that  the  credit  of  thus  showing  the  way  will  also  be 
accompanied  by  very  profitable  working  on  any  routes  they 
may  equip. 


NOTES  ON  TRADE  ABROAD. 


( Continued  from  page  568.) 

We  recently  alluded  to  the  state- 
Japan  Leaping  Ahead,  ment  of  S.  Kondo  regarding  the 
coming  electrification  of  railroads  in 
Japan  by  the  utilisation  of  water-power.  As  illustrating  the 
important  electrical  advance  that  is  taking  place  in  that 
speedily-getting-into-line  country,  necessitating  the  setting 
up  of  a Bureau  of  Electricity  (with  S.  Kondo  as  chief)  in 
connection  with  the  Department  of  Communications,  we  may 
quote  from  an  American  Exchange  one  or  two  interesting 
figures.  In  five  years,  it  appears,  the  demand  for  electric 
power  has  been  multiplied  by  six  or  seven,  rising  from 
58,000  kw.  to  380,000  kw.  The  proportion  generated  by 
hydraulic  power  has  risen  from  16,000  to  62,000,  and 
permits  have  been  granted  for  another  158,000  kw.  Out  of 
817  registered  manufacturing  industries,  198  use  electricity. 
i It  was  recently  stated  in  the  Bulletin  Commercial , of 
Brussels,  that  there  are  good  openings  in  Japan  for  all  kinds 
of  electrical  machinery  and  appliances.  It  appears  that  there 
would  be  more  tramway  work  put  in  hand  but  for  the  lack 
of  capital  at  present.  The  Tokio  Electric  Light  Co.,  which 
already  has  the  largest  undertaking  in  Japan,  is  just  about 
to  add  considerably  to  its  works  and  to  its  generating  and 
transforming  plant.  The  Tokio  Jetsudo  Kabushika  Kaisha 
is  also  about  to  extend. 

The  Times  “Financial  Supplement”  of  October  8th 
contained,  in  its  “ British  Oversea  Trade  ” series,  the  second 
article  on  “ Relations  with  Japan.”  The  writer  concludes 
thus  : — 

It  used  to  be  asserted,  especially  in  Consular  reports,  that  British 
manufacturers  interests  would  be  better  served  by  sending  direct 
representatives  to  Japan  than  by  relying  on  the  resident  middle- 
man. Certainly  that  is  true  with  regard  to  highly  specialised  kinds 
of  work.  But  in  the  vast  majority  of  cases  the  resident  middleman 
leaves  nothing  to  be  desired  in  point  of  industry,  shrewdness  and 
enterprise,  to  which  qualities  he  adds  the  invaluable  advantage  of 
experience.  So,  too,  a fashion  prevailed  some  years  ago  of  extolling 
the  German  at  the  expense  of  his  Anglo-Saxon  rival.  Events  have 
not  justified  that  discrimination.  Admirable  as  the  German 
undoubtedly  is  in  science  and  theory,  recent  records  do  not  show 
that  the  Anglo-Saxon  has  much  to  learn  from  him  as  a practical 
man  of  business. 

Reverting  to  our  comments  on  the 
India’s  Future  Dependent  future  of  electrical  enterprise  in  India 
upon  Hydro-Electrics,  and  the  important  part  that  hydro- 
electric schemes  may  be  expected  to 
fill  in  connection  therewith,  we  observe  that  the  Indian 
Government  has  announced  that  there  are  at  present  no 
laws  relating  to  the  development  and  use  of  water  power 
in  India,  and  that  the  terms  of  licences  granted  for  water- 
power electric  schemes  are  settled  by  special  agreement 
based  on  the  merits  of  the  case  advanced.  Our  contemporary 
Indian  engineering , in  discussing  this  matter,  remarks  that, 
although  laws  may  be  considered  unnecessary  at  present,  it 
would  do  no  harm  if  the  provincial  governments  were 
enjoined,  “ seeing  that  electrical  enterprise  is  still  in  its 
infancy  in  India,’  to  exercise  due  liberality  in  imposing 
terms  ; otherwise  “ it  is  difficult  to  see  how  it  will  be 


possible  to  attract  capital  for  such  schemes,  the  establishment 
of  which  is  essential  to  the  industrial  development  of  India.” 
If  our  contemporary  had  been  writing  on  the  subject  in  the 
heart  of  the  City  of  London  it  would  have  been  even  more 
urgent  in  its  advice,  for  it  would  then  have  known  how  it 
is  practically  impossible  to  get  an  interest  taken  in  far  more 
immediately  promising  hydro-electric  proposals,  or  even 
cut-and-dried  schemes,  in  Norway  and  other  countries  far 
nearer  home  than  India.  We  hope  not  only  that  the 
Government,  when  it  deals  with  the  matter,  will  make  the 
terms  of  concessions  as  easy  as  it  possibly  can,  but  that  the 
raising  of  English  capital  for  such  projects  will  soon  be  a matter 
of  far  less  difficulty.  Otherwise  this  country,  however  good 
its  hydraulic  engineers  may  be,  and  however  well  equipped 
its  manufacturers  may  then  be  for  executing  larger  hydro- 
electric work  than  they  have  done  here,  will  not  get  its  share 
of  Indian  electrical  development  business. 

The  interest  that  Germany  is  taking 
Germans  In  Argentina,  in  Argentina  is  a matter  of  more  or 
less  common  knowledge.  A Consular 
official  in  Buenos  Ayres  has  lately  reported  to  the  American 
Government  on  one  of  the  various  ways  in  which  this  interest 
bea,rs  fruit.  He  says  that  every  year  hundreds  of  very  highly 
trained  young  Germans — men  who  can  speak,  read,  and 
write  Spanish  and  English  when  they  land  in  Buenos  Ayres— 
go  out  to  Argentina  to  engage  in  business,  and  nearly  all 
succeed,  because  their  efficient  and  practical  training  and 
adaptability  to  local  conditions,  combined  with  acuteness  of 
mind,  render  them  very  valuable  to  their  employers,  and 
later  give  them  such  self-reliance  that  they  usually  succeed 
when  in  business  for  themselves. 

What  decimal  point  of  one  per  cent,  of  the  import  business 
that  they  are  able  to  influence  is  likely  to  come  to  the  British 
manufacturer  ? While  the  British  Isles  are  sending  abroad  far 
too  many  failures  who  cannot  find  employment  here,  many  of 
them  because  they  are  unfit,  other  countries  are  sending  out 
men  well  equipped  for  the  commercial  competition,  and  it  is 
not  surprising  that  they  are  reaping  the  only  benefit  that  is 
reasonable  as  the  outcome. 

We  have  no  doubt  that  British 
Call  on  the  British  travellers  could  sometimes  obtain  a good 

Consul.  deal  of  valuable  assistance  by  calling 

at  the  British  Consular  offices  in  each 
town  where  such  exist.  The  American  Consuls  are,  in  their 
endeavours  on  behalf  of  American  trade,  often  urging  U.S. 
representatives  to  call  upon  them.  In  the  case  of  Kobe1, 
Japan,  the  Consul  has  complained  that  although  his  office 
receives  letters  on  their  behalf,  travellers  never  call,  prefer- 
ring to  send  any  sort  of  a messenger  to  fetch  their  corres- 
pondence. He  shows  that  often  a call  for  advice  concerning 
local  conditions  or  local  firms,  and  an  interchange  of  opinions, 
might  be  time  profitably  spent.  We  would  urge  British 
travellers  to  make  free  use  of  British  Consuls  and  Consular 
officers.  The  more  they  do  this  sort  of  thing,  the  more 
likely  is  it  that  pressure  will  be  put  upon  the  authorities  at 
home,  leading  to  the  appointment  of  commercial  agents  at 
each  office  of  importance. 

The  St.  Petersburg  correspondent 
Prepare  for  the  Russian  of  the  Anglo-Russian  Gazette , writing 
Boom.  on  “The  Development  of  English 

Trade  in  Russia,”  emphasises  the 
need  for  sending  out  English  agents  and  appointing  English 
resident  representatives,  but,  above  all,  English  commercial 
travellers.  Writing  on  the  language  requirements,  the 
writer  says  : “ It  is  an  erroneous  idea  to  suppose  that  the 
only  language  required  is  Russian.  In  the  Baltic  Pro- 
vinces, for  instance,  you  will  do  little  business  unless  you 
can  speak  German.  In  Poland  the  traveller  must  know 
either  French  or  Polish,  whereas,  in  Odessa  and  St.  Peters- 
burg,  German,  English  and  a smattering  of  Russian  will 
carry  you  through,  and  in  Mosc:™  less  of  the  two  former 
and  more  of  the  latter  will  meet  all  demands.  The  deeper 
you  go  into  the  so-called  Russia  proper,  the  more  Russian 
will,  of  course,  be  required,  and  in  many  places  the  mother- 
tongue  is  predominant.”  Later  he  adds  : “ Many  English- 
men, scattered  all  over  the  country,  with  a good  or  fair 
knowledge  of  Russian  and  German,  will  be  found  prepared 
to  act  as  pioneers  and  travellers  for  English  enterprise  and 
commercial  undertakings,  and  their  services  should  be  of 
great  value  to  those  desirous  of  finding  a market  for  their 


capital  and  goods  in  Russia.  Place  your  business  in  the 
hands  of  experienced  travellers  knowing  Russia,  and  the 
Russian  and  German  languages,  and  you  will  do  a prosperous 

In  the  same  journal  there  are  interesting  articles  on  The 
Coming  Boom”  and  “The  Passing  Hour.”  “ Techmcus 
the  writer  of  the  latter,  refers  to  the  coming  electrification  of 
Finnish  railways.  There  appears  to  be  great  activity  in 
railway  circles  in  Finland  just  now,  and  the  question  o 
electrical  working  is  to  the  fore  : — 

Inasmuch  as  lees  than  7 per  cent,  of  the  3,000  odd  miles  of  railway 
in  Finland  is  owned  and  operated  by  companies,  the  g^eat  bulk  o 
the  work  of  providing  electrification  will  devolve  upon  the  Govern- 
ment The  ultimate  aim  is  to  secure  the  electrification  of  all  the 

railways  in  Finland,  but  for  the  present  efi-rts  will  be  limited  to 

the  line  which  runs  from  Helsingfors,  through  an  industrial  and 
thickly-populated  countryside,  to  St.  Petersburg,  a. ter  which  t 
important  branch  line  from  Viborg  to  Antica  will  receive  attention 
Tuese  initial  electrification  projects  represent  a 
300  miles,  and  would  derive  their  power  from  the  well-known  falls 
of  Wallinkoski,  on  the  River  Wuoksen,  which  is  the  outlet,  near 
Viborg,  of  Lake  Saima  into  the  Gulf  of  Finland  It  is  stated  that 
Bingle-phass  transmission  will  be  adopted,  and  there  are  to  be  1 
sab-stations.  It  is  estimated  that  when  the  equipment  is  installed 
and  in  working  order,  the  electrification  will  result  m an  economy 
of  more  than  £50,000  a year. 

The  writer  adds  : — 

I have  not  heard  which  country  will  supply  the  electrical  plant, 
but  as  not  a fifth  part  of  the  electrical  machinery  and  apparatus 
imported  by  Finland  is  of  British  origin,  the  bu  k hailing  from 
Sweden  and  Germany,  it  is  very  doubtful  whether  British  manu- 
facturing enterprise  will  have  a “look-in”  in  connection  with  at 

least  this  initial  portion  of  the  electrification  scheme.  This  is  not, 
therefore,  a matter  upon  which  British  electrical  engineers  can  con- 
gratulate themselves.  It  is  to  be  hoped  that  they  will  not  fail  to 
figure  in  some  of  the  subsequent  contracts,  for  the  electrification  of 
Finland’s  3 000  miles  of  railway  represents  opportunities  eminently 
worth  cultivating. 

As  showing  the  expectations  of  increased  trade  between 
Russia  and  ourselves,  it  may  be  mentioned  that  there  is  a 
British  movement  on  foot  to  establish  a regular  steamship 
service  between  the  south-west  of  England  particularly 
Bristol— and  the  Baltic  ports.  A director  of  the  Bristol 
Harbour  Board  (Mr.  Hardestone)  arrived  in  Riga  last  week 
to  study  the  commercial  conditions,  as  well  as  shipping 
and  other  matters  there,  and  he  subsequently  proceeded  to 

Reval  and  St.  Petersburg.  _ , . 

There  are  Budgets  and  Budgets. 

The  Brush  in  Spain.  We  are  pleased  to  observe  from  the 
last  issue  of  the  Brush  Budget  that 
the  Brush  Electrical  Engineering  Co.,  Ltd.,  is  doing  well 
in  Spain.  The  following  quotation  will  speak  for  itself 

We  have  been  encouraged  by  the  growth  of  our  business  in  Spain 
to  increase  the  value  of  our  Spanish  agency,  eituate  at  Call e Pelayo, 
12  Barcelona,  by  providing  means  for  more  rapid  delivery  of 
motors  and  other  manufactures.  Since  her  separation  from 
burdensome  foreign  possessions,  the  improved  prosperity  of  the 
peninsular  has  attracted  salesmen  of  all  nations  to  endeavour  to 
secure  a share  of  expanding  business.  It  is  gratifying  to  find  that 
Spanish  buyers  are  showing  an  increasing  appreciation  of  the  un- 
equalled quality  of  British  goods.  Barcelona,  which  is  the  centre 
of  Spain’s  busiest  industrial  district,  has  many  ties  with  British 
commerce.  V 

There  is  no  doubt  that  there  are  many  opportunities  for 
electrical  enterprise  the  other  side  of  the  Pyrenees.  Y e 
enter  on  the  eame  ground  as  do  other  manufacturers  m most 
respects — the  financial  support  of  the  Germans  is  one  of  their 
points  of  advantage— yet,  compared  to  our  own,  we  under- 
stand that  the  turnover  of  German  electrical  manufacturers 
in  the  Spanish  market  last  year  was  very  large  indeed.  Our 
informant  could  not  for  the  life  of  him  say  why  it  was  that 
British  engineers  were  so  far  behind,  unless  want  of  attention 
to  the  market  and  lack  of  selling  initiative  were  the  causes. 
It  is  gratifying  to  quote  the  Brush  experience  that  Spanish 
buyerB  are  showing  an  increasing  appreciation  of  British  goods 
—is  it  due  to  the  fact  that  they  are  now  getting  to  know  more 
about  our  manufacturing  abilities  than  they  did  ? Y e hope 
that  our  electrical  business  there  will  increase  rapidly  from 
this  time  forth.  ^ . 

I quite  understand  the  English  stand- 

q ...  , a ft  point  and  that  the  English  feel  that  Auglo- 

British-Bom  Consuls.  German  commercial  rivalry  makes  it 

desirable  for  Britain’s  commercial  interests 
to  he  represented  by  a British-born  subject  in  Berlin.  I dare  say 
it  is  believed  that  there  are  occasions  when  a German  banker, 
acting  as  British  Consul-General,  might  be  br  ught  into  conflict 
with  British  interests.  I can,  however,  conecientioutly  say  that 


during  the  11  years  that  I have  bsen  Consul-General  tber®  h“ 
never  been  any  clash  between  British  and  German  commercial 
interests  in  Berlin. 

In  these  and  other  words  Dr.  Von  Schwabach  addressed 
Reuter’s  representative  on  the  subject  of  his  retirement  from 
the  office  of  British  Consul-General  in  Beilin.  No  one,  . 
with  any  idea  of  what  is  becoming,  will  attempt  to  consider 
the  matter  from  the  point  of  view  advanced  in  the  doctor  s 
last  sentence.  We  have  none  of  us  any  desire  to  argue  on 
particular  casefdn  such  a matter,  especially  when  a man  has 
retired,  but  the  principle  is  a very  important  one  for  all 
interested  in  British  trade  welfare  abroad.  The  mere  fact 
that  Dr.  Schwabach  having  occupied  the  office,  can  quite 
understand  our  agitation  for  British-born  representatives  in 
foreign  countries,  is  enough  for  us  without  any  labouring 
of  the  point.  We  hope  that  the  decision  of  the  Govern- 
ment to  appoint  Mr.”  Harry  Boyle  as  the  first  paid  British 
Consul-General  is  the  beginning  of  a new.  policy  which  shall 
ensure  British  care  for  British  commercial  interests,  lhe 
wrong  policy  of  the  past  has  been  allowed,  though  not 
enthusiastically  approved  we  believe,  by  the  Foreign  C ffice, 
on  the  score  of  economy — that  is,  British  trade  interests  have 
been  in  the  more  or  less  zealous  care  of  a German  because 
the  United  Kingdom  desired  to  save  a few  thousands  a year. 

It  has  been  a penny  wise  and  pound  foolish  policy,  and  we 
hope  that  the  present  action  heralds  the  approach  of  a saner 
condition  of  things.  We  cannot  imagine  any  Cabinet  with 
business  men  in  it  allowing  the  old  order  of  things  to  continue 
for  six  months  after  their  taking  up  office— that  is,  assuming 
that  those  business  men  knew  what  was  being  done  by 
Consuls  of  some  other  countries  to  help  our  foreign  rivals. 
The  Electrical  Review  has  already  asked  for  a further 
half-a-million  a year  to  be  expended,  upon  the  British 
Consular  service  with  a view  to  making  it  equal  to,  or  better 
than,  that  of  other  countries,  and  rendering  it  of  such  value 
as  it  ought  to  be  to  British  manufacturers  at  home.  We 
observe  that  a correspondent  of  an  evening  paper  is  hoping 
for  other  reform,  such  as  permitting  Consular  agents  to  write 
articles  for  the  trade  Press.  This  may  be  open  to  argument. 

The  gradual  improvement  in  our 
Fnreian  Trade  in  foreign  trade  continued  during  the 
September!  nonth  of  September.  The  imports 
increased  by  £1,458,891,  and  the 
exports  by  £1,179,818  on  the  corresponding  months  of  1908. 
The  re-exports  advanced  by  £1,176,329.  The  increased 
exports  consisted  chiefly  of  manufactured  articles.  Ihere 
was  a considerable  fall  in  new  ships,  owing  to  special  items 
coming  into  last  year’s  return,  and  a decrease  of  £88,538  in 
machinery,  but  iron  and  steel  goods  showed  an  improvement 
of  £242  507.  Last  month  we  showed  that  the  total  of 
electrical’  goods  and  apparatus  (other  than  machinery  and 
telegraph  and  telephone  wire)  exported  during  the  eight 
months  was  £239,932  better  than  in  the  similar  period  of 
1908.  We  are  now  told  that  this  item  for  the  nine  months 
is  £246,348  better  than  in  1908,  so  that  the  month  of 
September  shows  a continued,  though  small,  improvement 
of  its  own  amounting  to  £6,416.  As  a matter  of  fact,  the 
actual  figures  were  £151,800  for  the  month,  against 

£145,384  in  September,  1908. 

We  learn  from  our  contemporajy 

The  Buenos  Ayres  the  Railway  Gazette,  at  whose  offices 

Exhibition  at  Westminster  the  Buenos  Ayres 

Exhibition  Department  is  giving  out 
particulars  regarding  space,  that  many  leading  British  elec- 
trical and  engineering  firms  have  already  8>?D1|eJ.  ^f.eir 
intention  to  display  their  manufactures  at  this  Exhibition 
which  is  to  be  held  from  May  to  November,  1910.  lhe 
enormous  extent  of  the  market  and  its  promising  nature,  has 
led  a number  of  firms  to  take  this  enterprising  step  with  a 
view  to  getting  a good  foothold  for  British  manufactures  or 
strengthening  whatever  hold  they  already  have.  The  list 
of  names  given  by  our  contemporary  includes  such  firms  as 
British  Westinghouse,  Crossley,  Chloride  Electrical  forage, 
Dick  Kerr,  Hadfields,  Mather  & Platt,  Rashleigh  Phipps 
Yeritys,  Applebys,  Stothert  & Pitt,  Robey,  Saxby  and 
Farmer,  Broughton  Copper,  .Joseph  Booth.  Alfred  Herbert, 
Hick  Hargreaves,  J.  E.  Hopkinson,  \ lckers  Sons  anc 
Maxim,  Worthington  Pump  Co.,  &c.  The  list  for  space  does 
not  close  until  December  3 1st,  but  the  firms  ^d*re  a 
sufficient  indication  that  British  electrical  and  allied  firms 


633 


THE  ELECTRICAL  REVIEW.  [Voi.es.  No.  1,66-1,  Octobeb  15,  1909. 


do  not  intend  to  allow  to  slip  through  their  fingers  this 
splendid  opportunity  of  making  a thoroughly  representative 
showing  in  what  for  many  years  to  come  will  be  a market 
well  rewarding  rational  efforts  that  may  now  be  made. 
In  the  past  month’s  trade  returns  mentioned  above  the 
advance . in  iron  and  steel  exports  is  largely  accounted 
for  by  increased  orders  from  the  Argentina  market  for 
railway  iron.  We  look  for  a continued  increase  jear 
by  year  now  in  this  direction,  meeting  the  railway 
constructional  requirements  of  these  and.  other  foreign 
territories  which  are  in  the  throes  of  development  demanding 
transportation  facilities  as  a first  aid  in  their  efforts.  Where 
the . electric  railway  goes  the  electrical  engineer  is  in  at  the 
beginning,  but  where  the  railway  is  steam  the  demand  for 
all  sorts  of  electrical  service  and  appropriate  manufactures 
comes  only  a little  later.  We  are  delighted  that  our  firms 
are  intent  on  securing  this  market  now. 

From  Buenos  Ayres  to  Chile  is  not  a far  cry,  a few 
hundred  miles  across  country,  and  the  kind  of  develop- 
ment that  is  taking  place  there  just  now  may  be  gathered 
from  the  news  recently  announced  in  our  pages  that  the 
Chilean  Government  has  decided  on  the  electrification  of 
1,150  km.  of  railways  beginning  with  a modest  184  km.  as 
an  experiment.  It  was  stated  last  week  that  an  American 
financial  house  had  made  an  offer  to  the  Government  to  lease 
all  the  State  railways  at  an  annual  rental  amounting  to  3 per 
cent,  on  the  capital  invested.  It  was  added  that  the  proposal 
was  being  considered.  We  hope  it  will  rest  at  that,  for  if 
trade  once  followed  the  flag,  it  more  often  nowadays  has  a 
knack  of  running  in  the  wake  of  finance — when  the  money 
is  found  by  countries  other  than  our  own  ! 

With  reference  to  our  comments  of 
Tramps  Abroad.  last  week  on  foreign  travel,  it  will  be 
fitting  to  introduce  here  some  lessons 
that  the  intending  traveller  to  the  South  American  market 
should  learn  before  he  steps  out.  No  one  set  of  advices  can 
be  given  which  will  be  applicable  to  all  markets,  but  there  is 
a good  deal  in  what  follows  which  may  be  useful  for  general 
guidance,  although  the  comments  are  based  upon  the  contents 
of  a report  which  was  prepared  with  special  reference  to 
South  America.  American  Consul  Chamberlain  reviewing 
the  trade-getting  methods  of  American  Commercial  travellers 
in  1 ernambuco  district,  frankly  told  American  firms 
that  they  did  not  understand  how  important  it  was  to  have 
, good  men.  Cheap  travellers  “ invariably  turn  out  to  be 
expensive,  and  often  permanently  ruin  a market  for  the 
careless  firm  that  employs  them.”  Some  of  the  men  were 
engaged,  apparently  purely  because  they  could  speak  Spanish, 
but  “ their  ideas  of  business  methods  in  general  were  hazy 
and  they  were  absolutely  ignorant  of  the  simplest  formula;  of 
foreign  trade” — yet  they  represented  firms  well  known 
throughout  the  l nited  States!  We  need  not  enter  into 
details  of  the  amusing  blunders  they  committed  in  their 
journey ings  from  place  to  place,  raising  a loan  here  and 
another  there,  because  of  short- sightedness  in  arranging 
credits  at  home,  and  at  times — though  representing  leading 
G.S.  firms— being  in  “absolute  distress,”  “penniless”; 
another  went  with  a fine  lot  of  samples  and  Si, 000,  but  owing 
to  the  duties  on  his  samples  absorbing  as  much  as  $600,  a pretty 
chapter  of  accidents  followed,  to  his  own  and  his  employer’s 
discredit,  because  of  insufficient  knowledge  or  calculation  in 
advance.  Consul  Chamberlain  says  the  following  considera- 
tions must  be  weighed  by  inexperienced  houses  who  wish  to 
establish  or  increase  their  trade  in  Brazil  : — 

There  is  an  abundance  of  trade  here  always,  and  that  it  is  worth 
going  after  can  easily  be  Been  by  studying  the  statistics  showing 
the  purchasing  power  of  the  country.  To  secure  a Bhare  in  this 
trade  it  is  absolutely  necessary  to  send  representatives.  A deaf  and 
dumb  person,  however,  who  knows  how  to  do  business  and  keep 
cheerful,  is  a far  better  representative  than  a linguist  who  never 
saw  a letter  of  credit  or  an  order  blank. 

American  firms  in  arranging  to  send  a man  to  do  850,000  worth 
of  business  should  not  send  one  whom  they  cannot  trust  with  a letter 
of  credit  for  S 3,000.  Remember  that  a man  who  travels  through 
Houtli  America  and  keeps  his  expenses  down  to  §10  a day  is  doiDg 
it  Cheaply.  A book-keeper  on  the  Amaz  on  getB  8500  gold  a month 
and  linds  it  difficult  to  live  within  that  income. 

* rePrePeD^a^*vc  a firm  is  to  be  away  more  than  a year, 
he  should  givo  bjnd.  It  will  Bteady  him  and  his  principils  will  not 
he  so  reluctant  to  hack  him  up  when  he  needs  help  in  an  emergency. 

• oaC’  nu,to.In8,  hanking  systems  and  business  ways  are  different 
in  Booth  America  from  those  that  obtain  in  the  United  States.  A 
traveller  in  his  first  trip  encounters  new  and  peculiar  circumstances, 
and  if  he  is  harassed  by  improper  and  insufficient  connections  with 


his  base  of  supplies  he  will  fail,  and  South  America  will  be  regarded 
as  being  too  pioneering  ” and  too  expensi  ve,  when  the  truth  is  that 
a cheerful  word  from  home  and  prompt  backing  would  have  saved 
the  situation  even  after  a bad  start.  It  must  be  remembered  that 
the  traveller  is  on  the  spot  and  dealing  with  a network  of  trade 
regulations  that  are  not  experienced  in  the  United  8tates.  When 
he  lands,  the  Custom  House  holds  his  samples  until  the  duties  are 
paid,  and  they  have  to  be  paid  in  a certain  way  ; sometimes  it 
takes  three  days,  and  it  always  requires  a professional  despatcher 
When  he  gets  on  shore,  a revenue  officer  calls  for  the  local 
tax  on  commercial  t-avellers.  This  tax  varies  in  different 
cities  from  830  to  $300.  Besides  these  details,  he  will  find 
railways  with  triple  baggage  rates.  One  man  paid  $50  gold  on  his 
baRgage  from  Sao  Paulo  to  Rio  de  Janeiro,  a distance  of  about  300 
rmles,  only  to  find  later  that  there  is  a special  scale  for  sample 
trunks  that  would  have  cut  the  bill  two-thirds.  ^ 

If  one  has  a good  representative  who  does  not  talk  Portuguese  a 
line  of  samples  may  be  given  him  that  will  do  the  “ talking"’ 


For  the  guidance  of  the  commercial 
Suggestions  for  the  traveller  about  to  visit  South  America 
‘'Commercial.”  the  following  schedule  of  suggestions 
is  offered  by  Consul  Chamberlain 


Do  not  start  out  before  you  are  an  experienced  salesman.  To 
be  able  to  take  an  order  automatically,  and  take  it  right,  is  an 
essential— just  as  necessary  as  to  be  able  to  get  the  order.  A slip 
of  the  pencil  or  a little  misunderstanding  as  to  terms  has  often 
permanently  lost  a good  customer. 

Your  salary  and  an  average  of  $10  gold  a day  for  expenses  is 
the  least  you  can  work  on  comfortably. 

“ Map  out  your  trip  before  starting,  remembering  always  that 
your  tune  is  not  money  to  the  people  you  are  going  to  deal  with, 
and  that  if  you  are  going  to  try  to  hurry  them  you  might  as  well 
stay  at  home. 


If  you  have  five  days  in  a town,  spend  three  getting  acquainted, 
lou  will  find  that  many  a merchant  who  is  altogether  oversto:ked 
when  you  first  see  him,  if  he  takes  a liking  to  you,  after  a few  days 
will  find  several  empty  shelves. 

If  it  is  your  first  trip,  call  at  the  Consulate  at  once.  You  can 
save  time  by  learning  there  how  to  clear  your  baggage,  where  to 
put  up,  by  getting  a list  of  firms  buying  your  line  and  by  learning 
on  what  days  you  can  get  boats  or  trains  to  the  next  port,  &c. 

If  you  are  empowered  to  give  credits,  arrange  introductions 
from  the  New  York  branches  of  the  South  American  banking 
systems  to  their  different  managers.  Three  concerns  would  cover 
the  whole  coast,  east  and  west.  On  the  east,  either  the  London 
and  Brazilian  Bank,  London  and  River  Plate  Bank,  or  British  Bank 
of  South  America.  On  the  west  coast,  the  Grace  system.  Consuls 
are  not  allowed  to  give  any  opinion  on  the  financial  standing  of 
firms  or  individuals,  and  for  such  information  you  will  be  more  or 
less  dependent  upon  the  banks.  A letter  of  credit  is  the  best  kind 
of  introduction  to  a banker. 

“ Do  not  start  out  with  the  idea  that  you  can  wire  for  money  at 
any  time.  Counting  in  the  charges  for  cabling  and  bank  discount 
it  costs  between  $20  and  $25  to  send  $100  to  any  town  in  this 
district,  and  even  then  there  are  few  firms  at  home  that  know  how 
to  go  about  it. 


Keep  up  your  spirits.  A quiet  cheerful  salesman  can  place  an 
order  in  an  overstocked  house  when  a gloomy  man  finds  it  hard 
work  to  draw  an  order  from  a merchant  who  needs  the  goods. 
Business  is  not  always  exclusively  business  here — sympathy  is  ant 
to  be  mixed  with  it.”  r 


In  his  report  on  the  trade  of 
Points  for  Brazil.  Brazil  last  year,  the  secretary  to 
H.M.  Legation  at  Rio  de  Janeiro 
insisted  strongly  on  the  necessity  for  using  the  Portuguese 
language  in  British  catalogues,  and  he  added  that  a good 
knowledge  of  the  same  language  by  representatives  of  British 
firms  would  be  invaluable,  though  where  this  was  not  possible 
a competent  interpreter  should  be  secured.  In  the  case  of 
machinery  business  the  traveller  must  be  an  engineer,  or 
else  have  a practical  knowledge  of  the  working  of  the 
machinery  he  is  trying  to  sell.  Among  other  reasons  for 
this  is  the  fact  that  he  may  sometimes  have  to  discuss  the 
goods  with  the  foreman  or  manager  in  a technical  manner, . 
with  men  who  would  regard  him  with  more  or  less  disdain 
if  he  were  unable  to  discreetly  talk  of  and  explain  what  he 
wanted  them  to  buy. 


{To  be  continued.) 


New  Financial  Company.— The  Thomson-Houston 

Co.,  according  to  La  Lumiire  Elcctriquc,  is  going  to  establish,  with 
the  assistance  of  the  principal  financial  firms  of  Paris,  foreign 
banks,  and  the  Metallgesellschaft,  a company  with  a capital  of 
£200,000,  called  the  Soci6t<5  Centrale  d’lndustrie  Electrique,  with 
the  object  of  creating  throughout  the  world  companies  of  all  kinds 
using  electricity,  and  of  taking  part  in  all  projects  of  the  same 
description. 

Itelgian  Enterprise  in  Kussia.— La  Lumiere  Elec - 

triqur  states  that  out  of  1,412  km.  of  electric  tramways  in  Russia, 
1,169  km.  belong  to  Belgian  companies,  the  remainder  being  in  the 
hands  of  municipalities. 
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TARIFF  REFORM. 


One  method  which  suggests  itself  for  dealing  with  such  a 
tariff  is  for  the  power  engineer  to  specify  motors  capable  o 
standing  50  or  100  per  cent,  overload  continuously  . 


By  R.  M.  M. 


The  valuable  tables  published  by  the  Electmcal  Review 
are  of  "reat  interest  to  those  of  an  inquiring  nature.  Are  they 
also  a guide  to  the  personality  of  different  station  eDgme  , 
their4 committees  or  directors  ? The  multiplicity  of  different 
■&es  of  charging  is  broadly  expressed  in  many  cases  by 

- maximum  demand.”  Take  the  printed  rate  without  mqmry 

into  method  of  charge,  and  we  see  more  and  more  station 
adoDtino1  the  same  figures  for  the  high  units  that  is  P 
towards” standardisation.  A common  basis  of  charging  is 

next  wanted,  be  it  365,  400,  300,  or  600  hours  at 
demand,  and  it  will  be  possible  for  lamPm"k^ 
to  give  on  their  pamphlets  useful  costs  which  do  not  give  th 
consumer  a lot  of  trouble  to  a.  rive  at  a true  comparison  for 
his  district.  One  realises— in  time— that  a consumer  unless 
he  is  an  engineer,  is  a lazy  person  as  far  as  eh ectncity _an 
calculations  go  ; 1,000  hours  do  not  represent  much  to  h 
mind,  and  1,000  hours  at  3d.  is  valueless  to  him  for  com- 
parison ; he  might  know  that  he  averaged  8*d.  per  unit  per 
annum, -but  would  he  know  that  his  nouse  averaged  850 

hours  or  so  per  annum  ? . , •> 

Now,  with  a common  basis  of  charge  for  maximum  demand 
towns,  say,  300  hours  at  7d.,  and  the  remainder  at  3d.,  -a-, 
or  Id.,  it  is  fairly  easy  to  make  proper  comparisons  and  to 
, give  “ prospective  ” consumers  a better  idea  of  what  they  ar 

fone^et  of  rates  which  do  not  appear  in  the  tables,  but 
which  are  a subject  of  curiosity  to  many,  are  those  dealing 
with  arc  lamp  lighting.  There  are  towns  in  which  it  s 
possible  to  obtain  5,000  c.p.  for  2^d.  an  hour,  however  small 
the  remainder  of  the  installation  be— that  is  a good  stiff 
proposition  for  the  gas  people  to  be  up  against.  kor  this 
reason,  and  from  the  point  of  view  of  the  business  depart- 
ment, it  is  all  right,  but  how  can  an  encouragement  to  burn 
lamps  on  the  peak  load  help  a station  ? To  be  paradoxical, 
the  same  stations  very  likely  will  have  a “ maximum  demand 
system  of  charging  for  incandescent  lighting.  . 8 e 

planation  that  the  peak  load  has  left  the  evening  for  good 
and  all,  and  what  used  to  be  peak  is  now  hollow,  or  is  it  tiiat 
there  is  any  amount  of  spare  plant  ? 

A train,  with  regard  to  power,  we  see  rates  given  as,  fay, 
lkdfto  Id. — the  bare  statement  looks  quite  promising,  but 
when  be  begin  to  work  out  figures  ! One  reduces  his  charges 
according  to  quantity  alone  ; one  by  discounts  based  on  load 
factor  (taken  by  means  of  the  maximum  demand  indicator)  ; 
one  charges  two  rates  based  to  a certain  extent  on  load  factor, 
but  mainly  on  time  ; and  the  next ,horribile  dutu,  even  bases 
his  charges  on  load  factor  obtained  from  units  and  horse- 
power installed.  The  last-mentioned  basis  . gives  power 
engineers  a pleasing  exercise  for  brains  to  circumvent  t e 

- tariff,  make  things  pay,  and  gain  more  consumers. 

\n  imaginary  case  may  be  quoted.  At  a mill  the  subject 
of  motors  comes  on  the  tapis,  and  is  very  favourably  received. 
The  firm  wish  to  go  systematically  in  for  the  maximum 
possible  efficiency  and  saving  obtainable  by  means  of  electric 
s driving.  Of  course,  a number  of  motors,  one  to  each  large 
machine,  and  grouping  for  the  small  machines,  is  discussed 
and  considered  very  satisfactory  ; then  the  question  of  price 
from  the  supply  station  comes  up — the  tariff  is  based  on 
units  per  horse-power  installed.  . 

Most  engineers  know  the  diversity  factor  of  their  own 
district,  and  that  likely  to  be  obtained  in  a large  mill.  How 
can  a mill  obtain  a low  price  on  a tariff  based  on  horse- 
power installed,  and  at  the  same  time  obtain  the  maximum 
saving,  unless  the  tariff  is  very  liberal  indeed,  and  only  in 
effect  considers,  say,  50  per  cent,  of  the  horse-power 

installed  ? ' „ , , , , 

The  power  engineer  who  has  done  all  the  spade  work  tor 
the  mill  job  cannot  see  his  way  to  reduce  the  cost  of  driving 
to  show  a profit,  and  either  “ fakes  ” the  tariff  or  throws  up 
the  job  ; the  manufacturer,  who  has  given  the  estimates,  is 
only  human  and  does  not  wish  to  see  tbe  job  fall  through,  and 
so,  after  allowing  the  station  some  time  to  reconsider  the  tarn 
basis  or  to  “ fake  ” it,  steps  in,  suggests  and  books  the  order 
for  a dynamo  driven  from  existing  steam  plant.  This  case 
is  partly  imaginary,  perchance,  but  part  is  founded  on  fact. 


THE  TRAINING  OF  ELECTRICAL 
ENGINEERS. 


The  Engineering  Session  at  University  College,  London,  was 
opened  o°n  Wednesday  afternoon,  the  6th  inst.,  by  a lecture  p ^ 
•‘Electrical  Inventions  and  the  Training  of  fE  !e  ct£  Cr  g ec"a|  r 

“to  S’  Bectric.l 

Engineers  Mr  W M.  Mordey.  The  first  part  of  the  lecture  was 
demoted  To  a statement  of  t/e  rapid  growth  of  the  in  -try  since 
its  practical  commencement  about  the  year  1837,  its  graouai 
dTvis'onTnti  various  branches,  and  a reference  to  the  large  sums  of 

S33S-  JSSTS^H  between  .be 

-sis  rsrss  * - 

menS  for  highly  trained  workers,  wireless  telegraphy  offered  a wide 
ZZe  electricity  supply,  traction  and  lighting  was  another  and 
elearkal  manufacturing  k fourth-if,  at  present,  rather  overcrowded 
-Afield.  Each  of  these  wanted  special  qualifications,  and  “ 

,,  .vnprt  in  all  but  all  more  cr  less  needed  m addition  to 

srientific  knowledge  and  technical  skill,  commercial  experience. 
The  engineer  of  to-day  was  not  merely  the  man  who  did  things,  he 
was  the  man  who  did  things  in  the  best  way  at  the  least  cost  ana 
business  Twining  which  could  only  be  obtained  after  leaving  college. 
wTsTsBentfaT'^act  in  dealing  with  men,  the  power  to  determine 
whether  the  .e.rfts  to  be  obtaioed  <■»»  » “^r, Ter, 

compensate  for  the  _ris^^org^amsing^a^  J & th  higher 

branches  of  nearly  every  department  of  the  induBtry,  particularly, 
however  in  electricity  supply,  and  m manufacturing. 

Thl  l’e  turer  then  spoke  of  the  value  to  students  of  visits  to 
wcAks,  either  at  home  or  abroad,  and  illustrated  his  remarks  by  a 
series  of  lantern  views  of  Swiss  water  power  stations.  ..  . 

The  remainder  of  the  lecture  was  devoted  to  a consideration  o 

* iVipfiplda  iu  which  future  progress  in  electrical  engineering 
Xk  ^ b. mie  Amo.g.t  the.e  the  m.«»tact„,e  of 

fertilisers  wee  awarded  a prominent  place.  Briefly  describing  ow 
the  electric  furnace  was  made  use  of  m the  industrial  fixation  of 
kiWen  he  showed  hew,  shortly,  140,000  h.p.,  and  eventually 
400  000  h.p.,  would  be  used  by  one  company  for  this  purpose  alone, 
the’ waterfalls  of  Norway  being  utilised  as  the  source  of  power. 

The  direct  utilisation  of  the  sun’s  energy,  the  wireless  trans- 
mission of  power,  the  improvement  of  lighting  and  heating  app  i 
ances  and  the  development  of  electrically-propelled  vehicles  were 
ako  referred  to,  the  lecturer  concluding  by  impressing  on  his 
hearers  the  supreme  importance  of  character,  and  urging  upon  them 
JhTadvrce,  “ Whatsoever  thy  hand  findeth  to  do,  do  it  with  tby 

Mordey,  in  proposing  a vote  of  thanks  to  the  lecturer,  spoke 
of  the  pitfalls  which  beset  the  college-trained  youth  on  first 
piteriL  a workT  and  emphasised  the  need  for  doing  the  woik 
allotted^  to  him  as’ well  as  any  workman,  so  that  when  it  was  neces- 
sary to  find  foremen  and  managers  these  posts  would  natara^1>.  f“1 
to  his  share  He  referred  to  the  small  proportion  of  Patea*a 
which  proved  commercial  successes,  expressing  the  opinion  that  the 
greateApart  of  the  profit  made  out  of  them  went  to  patent  agents, 

WHe1h^  *"•»  ■“* ^ * then!ehA 

for  characteA  it  waA  this  as  much  as  anything  which  hiid  given  the 
British  engineer  the  world  over  such  a high  reputation. 


Thf*  “Model  Engineer  Exhibition.  Sir  lliram 

. T»nrm  the  onening  ceremony  at  the  “ Model  Engm- 

eeriTxhibirion  at  the  Royal  Horticultural  Hall,  Westminster  at 
/'Fridas  Over  200  entries  have  been  received 
in  the  competitions,  including  a large  number  of  model  aeroplanes 
of  all  types. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


free. 


GIBRALTAR. -No  duties  are  levied  on  electrical  materials. 

a0LDd,rSI-,7Tke,  fo.1,owiDg  g°ods  are  admitted  free  of 
duty . All  goods  imported  for  the  UEe  of  His  Maieelv’s 
Majesty's  ships;  all  goods  imported  with  the 
sanction  of  the  Governor  of  the  colony  for  the  service  of  any 
d,ePaitf  ®nt  of  the  colony;  ipparatus  and  structural 
* l for  telegrapb8j  telephones  and  electric  lighting  ; 
cranes,  &c.,  and  machinery  necessary  for  working  the  same  • 
instruments  and  appliances  for  scientific  purposes  and 
research;  machinery  for  electrical,  manufacturing,  pumping, 
mining  and  gold-dredging  purposes,  and  machinery  for  us^e 
th,e  Preparation  of  any  natural  product  of  the  colony  or 
el°IiI“e*nt  °*  mdnstry  in  connection  with  such 
product  plant,  material  and  rolling  stock  for  tramways- 

in^ThPir  ’ mater,al  and  rolling  6tock  ; vehicles  possess-’ 
mlfh  70W7mmn8  of  ProPnl«on.  Goods  not  specially 
mentioned  in  the  Tariff  10  per  cent,  ad  valorem.  P 7 

Note.-No  person  may  establish  or  use  in  the  Gold  Coast 
Colony  any  apparatus  or  installation  for  the  purpose  of 

t*leer“phj'  *“hon'  * 

GREECE.— Invoices  and  consignment  notes  should  state  the  gross 
°f,  Pac^ges  and  net  weight  of  contents,  which  should 
be  fully  described,  and  the  country  of  origin  stated.  When 
fhf10rU8t  des?r*Ptlon8  of  merchandise  are  packed  together, 
lh  , (,et  weight  of  each  class  should  be  stated  separately. 
Certificates  of  origin  snould  be  supplied  for  ordinary 
merchandise  A statutory  declaration  of  origin  is,  however 
accepted.  Unenumerated  goods  which,  according  to  the 
letter  or  spirit  of  the  tariff,  are  not  capable  of  being  by 
analogy,  embraced  in  any  class  of  the  tariff,  are  dutiable 
at  the  rate  of  20  per  cent,  ad  valorem , the  value  cf  the  goods 
for  calculation  of  ad  valorem  duty  being  the  market  value 

8ici"iiDe  the  «■ 

The  following  duties  are  payable 

Drachma  = P/gd.,  or  25  drachmas  = £1. 

Oke  = 2 8 lb. 

Iron  in  plate  bars  (without  grooves 
like  rails),  in  plates  of  all  dimen- 
sions for  building  and  other  pur- 
poses ; in  ties  for  walls  ; in  rolls, 

hoops,  strips,  &c f 

Steel  in  bars,  sheets  or  pieces  ... 

Copper  in  blocks,  bars,  or  sheets  40  drachmas’per  100  okes 

Brass  in  sheets  up  to  5 cm.  in  width  tree 

Wire  for  telegraphs,  or  for  other  pur- 
poses of  all  kinds,  of  iron,  steel  or 
copper,  pure  or  alloyed  with  other 

metals  f 

Articles  of  porcelain  of  every  kind, 

white  and  plain  ...  50  drachmas  per  100  okes 

Lamps  and  all  other  kinds  of  fancy  or  P es‘ 

artistic  ware  ...  ...  y 

Glassware  not  specially  mentioned  in  ” ” " 

the  Tariff,  white,  plain  or  pressed 
of  one  colour  but  tinted  in  the 

DittomcuSt  or  engraved  7°  drachmas  P«  100  okes. 

Ditto  decorated  with  goid  or  colours,  or  

tinted  in  the  mass  with  more  than 

Tron°,n,iia0l0ULand  "‘I01??  of  crystal  150  drachmas  per  100  ekes 
Iron  rails,  points  and  bridges  of  cast* 

iron  for  railroads t 

in1!?'?'8'  T'ir°n  anud  ?ther  gird«rs ...  8 drachmas  per  100  okes 
All  kinds  of  wrought-iron  goods  not 

polished,  burnished,  or  gilt  but 
only  tinned,  varnished,  glazed, 
painted  or  filed  ...  25 

All  kinds  of  wrought-iron'  goods 
polished,  burnished,  gilt,  or  gal- 
vanised   r,Q 

Lamps  of  all  sorts,  of  iron  . ..  1 ” ’’  . ” 

Boilers  of  all  kinds  ...  "*  ^ ” °“e 

Articles  of  copper  not  specially  mentioned  • 

“a  d'“h”“ 

Decorated  with  precious  metals  ...  3 " 

Articles  of  brass  or  bronze : " ” " 

Common  wares  1 

Chased,  gilt  or  enamelled  V.:  Sernas  " " 

Ornamented  with  precious  metals  ...  3 ” " 

Lead  pipes  94  ” " 

1 .lectric  telephones,  microphones,  ” ” okes 

electric  bells,  buttons  for  electric 
bells  and  electric  light,  indicating 
boards  for  electric  bells  and  tele- 
phones, telegraph  apparatus,  and 
parts  of  all  the  above  . g u. 

Railway  or  tramway  cars  for  goods  or  " " 

Pa"Cn*erS  10  % ad  val. 


India-rubber  or  gutta-percha  in  sheets, 
bands,  pipes,  hose,  & ; , combined 

or  not  with  other  materials 
Other  manufactures  of  india-rubber 
or  gutta-percha  not  separately 

Dyu arno  d'ectric  machine s ' 500  drachmas  per  100  okes 

Electric  lamps : Iree‘ 

1 • ■"  1 drachma  per  c ke 

Tf  r?fP  P°.rcelai“-: 50  drachmas  per  ICO  okes 

If  of  porcelain,  inlaid,  coloured  or 

gilt ...  200  

All  others  f According  to  material  of 

1 which  made. 


NEW  PATENTS  APPLIED  FOR,  19C9. 

(NOT  YET  PUBLISHED.) 

and  Bradford,  to  whom  all  inquiries  should  be  addressed.’  “ * L p°o1 


-SP  6 mss?  W5K 

app  ied  for  under  See.  91  of  the  Act,  November  fsth  lens "A  (,Date, 
application  in  Germany.)  September  27ih.  (Complete.)  ’ ‘ ’ be  s date  of 

21,998.  “Improvements  in  electric  cables.”  A p.  ™ . 

Clakemont.  September  27th  iAI>I'EE  sn|3  E.  A. 

4?tS.,‘Sro(SrEw.';",el“l"g  “ '-""“M.i..  j.Lm 

K-  ‘‘fectric  vibration  pad.”  C.  Hf.itm.an.  September  28th. 

m tsss-sra? 

less  Electric  Traction  Co.,  Ltd.  September  28th  ‘ W 0 and  Eail" 

lamps/5''  A‘.cmiK7“  ‘Vate 

(Completed'  ^ °£  afpl“ati°n  * “ ^ 0 &&te***S 

22, m “ Improvements  relating  to  pads  or  cushions  for  telephone  receivers 
and  similar  instruments.”  H.  A.  Cdtmore.  September  28th  P receivers 

a"'“ 

.<S2-  ■"“loa ■»**'  b, 

22,149.  ” Automatio  woiking  of  tramway  points  as  applied  to  electric  cars  f nr 
the  streets,"  J.  J.  Armstrong.  September  29ih  11  ecuic  cars  for 

berS:  “ ImProvements  in  fla“e  ««  lamps.”  C.  E.  G.  Giibert.  Septem- 

22  234.  “Improvements  in  apparatus  for  electrically  operating  nlaninc 
machines  and  the  like  reciprocating  tools.”  Lancashire  Dynamo  and Motor 
Co.,  Ltd.,  and  G.  E.  Mason.  September  30th.  AI,D  ™OT0E 

22,273.  “ Improvements  in  and  relating  to  eleetric-fllament  lamDS  ” J 
Meszaros,  S.  Fawns  and  A.  E.  McCracken.  September  30th.  (Complete  ’) 

22,302.  “Improvements  in  or  relating  to  a method  of  woiking  arc  lames  in 
series  with  incandescent  lamps.”  A.  Heimann  and  W.  Schaffer.  (Date  allied 
for  under  Sec.  91  of  the  Act,  October  1st,  1908,  being  date  of  armlicatSh  in 
Germany.)  September  30th,  (Complete.)  application  in 

22,385.  Improvements  in  or  relating  to  electric  switches  and  t }, « <> 

T.  G.  Howe  and  F.  H.  Taylor.  October  1st.  (Complete  ) 

22,450.  “ Improved  magnetic  switch.”  D.  S.  Davies.  October  2nd. 

22,452.  “ Improvements  in  alternating-ourrent  generators  and  motors  and 
applications  of  them.”  H.  V.  Flinn.  Ootober  2nd,  ana  motors  and 

22,454.  “ Improvements  in  electrical  capstans,  electrical  cranes,  and  other 

Hull";  October  2nd.  6’  ^ ha“UDg  appliaDces-”  R^e,  Ltd.,  and  R D 

22,458  “Metal -filament  lamps  having  filament  carriers  arranged 

fniutl?orvoyV  • °-  ,KfAU?E-  (Date  applied  for  under  Seo.  91  of  the  Act,  June 
10th,  1909,  being  date  of  application  in  Germany.)  Ootober  2nd.  (Complete  ) 

“-491-  ‘‘^proved  apparatus  for  rectifying  alternating  currents.”  E 
Giglio.  (Application  for  Patent  of  Addition  to  No.  17,742,  1909.)  October  2nd.' 

22,507.  “ New  or  improved  apparatus  for  use  in  connection  with  telephones 
f°r  recording  and  registering  the  number  of  calls  made.”  F.  E Churchard 
and  H.  J.  Gore.  October  2nd.  i-h orchard 


PUBLISHED  SPECIFICATIONS. 

COplef8v?f  ftDy  ™ Speoifications  in  the  following  list  may  be  obtained 
P.  Thompson  & Co.,  822,  High  Holborn,  W.O.,  and  at  Liver- 
pool  and  Bradford  ; pnee,  post  free,  9d.  (in  stamps), 
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M£™“F  AND  Ari’ARATCfl  FOR  CONTROLLING  THE  VOLTAGE  OF  DYNAMO- ELECTRIC 
Machinery,  Especially  Applicable  to  Variable  Speed  Generators.  W. 
Stansfleld  and  J.  J.  Hatt.  12,704.  June  13th.  ' 

Electrical  Devices  for  Producing  Periodical  and  Intermittent  Motion. 

VV.  Vetter  and  C.  Miirer.  19,151.  September  11th. 

Electric  Motors  for  Driving  Submerged  Pumps.  W.  R.  Macdonald.  19  384. 

September  16th.  Post-dated  March  11th,  1909. 

Electric  Arc  Lamps.  H.  Jaburg.  19,896.  September  15th. 

Electric  Telegraphy.  A.  Muiihead.  19,450.  September  16th. 
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Elkctric  Lighting  Arrangements  for  Dressing  Tables,  Mirrors  and  the 
like  Articles,  E.  M.  Ashley.  26,145.  December  8rd. 

Incandescent  Electric  Lamps.  British  Thomson-Houston  Co.  (Al'gemaina 
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THE  POSSIBILITIES  OF  THE  ELECTRIC 
VEHICLE. 


The  more  one  ponders  over  the  position  of  the  electric  vehicle 
in  this  country,  the  more  certain  it  appears  that  some  drastic 
t eatment  is  required  for  the  species  of  “ sleeping  sickness  ” 
which  has,  apparently,  settled  on  this  particular  form  of 
locomotion. 

Probably,  however,  the  position  is  not  generally  realised. 
Many  of  us  are  accustomed  to  a feeling  of  chagrin  when  we 
see  smoking  factory  chimneys,  especially  new  ones,  hard 
at  work  within  a stone’s  throw  of  a central  station  ; we 
feel  that  something  is  wrong.  Yet,  curiously  enough,  there 
are  very  few  of  us  who  do  not  treat  the  remarkable  absence 
of  electric  vehicles  from  the  streets  of  our  large  cities  as  quite 
a matter  of  course. 

If  we  are  not  mistaken,  the  electric  vehicle  suffers  in  this 
country  only  from  lack  of  enterprise,  such  feeble  efforts  as 
have  from  time  to  time  been  made  by  the  makers  of  these 
cars  having  met  with  no  encouragement  from  the  central 
station  engineers,  who  have  everything  to  gain,  and  having 
been  absolutely  swamped  by  the  propaganda  of  the  petrol  car 
miker. 

Yet  for  city  work  in  congested  districts,  the  simple,  noise- 
less, easily  operated  and  repaired  electric  car  has  an  undeniable 
advantage  over  any  other  type  of  vehicle  on  the  street — 
especially  with  the  present  trend  of  taxation  towards  its  rivals. 
For  some  indication  a9  to  what  may  be  accomplished  by  a 
little  pushing,  one  turns  to  the  United  States,  where  the 
electricity  supply  companies  in  New  York,  Chicago,  Phila- 
delphia, Boston  and  other  centres  have  come  to  regard  the 
electric  vehicle  as  equally  worthy  of  attention  with  the 
motor,  radiator,  flatiron,  &c. 

It  is  estimited  that  fully  10,000  electric  cars  are  now  in 
use  in  the  States  ; New  York  City  claims  the  largest  number 
of  commercial  electric  vehicles  in  use,  the  number  beiDg 
about  1,000,  and  Chicago  claims  similar  honours  as  regards 
pleasure  vehicles  with  some  3,000  in  seivice. 

L03  Aogeles  and  neighbourhood  boasts  575  electric  cars, 
and  Brooklyn  300,  of  which  one  delivery  company  operates 
40.  In  the  case  of  Los  Angeles,  Mr.  W.  J.  Grambs,  in  a 
recent  Convention  paper,  stated  that  the  rate  for  energy  for 
battery  charging  varied  from  2 to  0 cents  per  KW.-hour  ; in 
private  garages  the  average  income  per  month  per  vehicle  was 
$5,  and  the  total  monthly  income  from  public  garages— the 
details  per  vehicle  not  being  available — was  from  $50  to 
$200  per  garage.  Mr.  Grambs  considered  that  it  was  reason- 
able to  estimate  a yearly  income  of  $19,500  from  the  electric 
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vehicles  in  Los  Angeles. 

Mr.  J.  T.  Hntchins,  dealing  with  the  electric  vehicle 
business  of  the  Rochester  Electric  Supply  Co.,  said  that  the 
sales  of  energy  for  battery  charging  had  increased  from 
285,470  units  in  1906  to  495,490  units  in  1908,  or  by 
73  per  cent.,  and  the  income  correspondingly  from 
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$12,458  91  to  $19,796  56,  or  by  56  per  cent.  Some 
explanation  of  this  improvement  is  found  in  the  fact  that 
the  Rochester  company  has  an  organised  department  looking 
after  this  class  of  business,  which  takes  particular  care  of  the 
vehicle  owners,  and  assists  them  in  every  possible  way. 

In  the  case  of  the  Brooklyn  Edison  Electric  Illuminating 
Co.,  the  services  of  a battery  expert  have  been  retained, 
with  a view  to  educating  and  instructing  the  users  of  electric 
vehi<  les  in  the  care  of  their  batteries. 

As  showing  the  progress  made  in  commercial  vehicles  in 
America,  a few  years  ago  a 1,000-lb.  load-car  weighed  com- 
plete 4,850  lb.,  and  ran  25  miles  at  a cost  of  $0’036  per 
mile  ; now  a similar  car  is  in  use  weighing  only  3,240  lb., 
and  running  40  miles  at  a cost  of  $0  01 1 per  mile. 

At  the  same  Convention,  some  specific  examples  of  the 
use  of  electric  delivery  vans  were  given.  Thus  one  two-ton 
truck  replaced  two  two-horse  trucks  working  12  months, 
and  one  additional  two-horse  truck  during  the  winter 
months ; the  cost  of  'horse  haulage  for  two  years  was 
$9,325,  while  the  cost  of  the  electric  truck  over  years 
was:—  • 

Energy,  tires,  driver,  maintenance  $3  937 

Interest  on  cost  gg0 

Depreciation  (25  per  cent.) ...  1,285 

or  a total  of  $5,912,  showing  a saving  on  the  longer  per'od 
of  $3,413. 

A St.  Louis  Brewery  saved  50  per  cent,  on  haulage  by 
adopting  electric  wagons  ; this  concern  has  50  wagons  in 
service  after  six  years’  experience  of  their  use. 

The  records  of  the  express  delivery  companies  show  for 
2 ton  wagons,  daily  mileages  of  from  30  to  50,  making  from 
30  to  1 75  stops  ; and  for  2-ton  wagons,  daily  mileages  of  32 
to  47  miles  with  125  to  180  stops. 

The  comparisons  are,  of  course,  mainly  with  the  horse- 
drawn  vehicles  which  encumber  the  streets  of  cities  and 
towns. 

Now,  the  fact  that  our  American  cousins  can,  and  do, 
successfully  employ  the  electric  vehicle  cannot  be  put  down 
to  any  inherent  difference  between  the  characteristics  of  the 
two  countries ; it  is  simply  a case  of  lethargy  here  and 
enthusiasm  there.  In  the  States,  the  vehicle  maker,  battery 
maker,  motor  maker,  and  tire  maker,  all  boom  the  electric 
vehicle,  hand  in  hand  with  the  central-station  authorities 
and  assured  of  their  co-operation.  In  this  country  the 
electric  vehicle  maker  is  scarcely  known— possibly  as  a result 
of  the  scant  encouragement  he  has  received  ; the  central- 
station  authorities,  intent  on  bettering  their  day  loads  by 
popularising  power,  heating,  ventilating  and  cooking  devices 
— a’l  excellent  in  their  way— have  apparently  forgotten  the 
great  possibilities  of  the  midnight  and  early  morning  load 
which  the  charging  of  battery  vehicles  can  very  well  give 
them,  and  overlooked  the  fact  that,  as  an  American  contem- 
porary  puts  it,  “ an  automobile  uses  more  current  for  its 
storage  batteries  in  one  month  than  a cigar  lighter  does  in 
10  years.” 

8ome  central  station  engineers  fully  appreciate  the  fact 
that  they  must  sell  light,  heat,  motive  power,  &c  , and  that 
their  business  by  no  means  ends  at  the  consumers’  meters,  as 
the  commercial  departments  which  operate  in  conjunction 
with  their  undertakings  bear  witness  ; it  is,  there- 
tore,  but  a step  further  to  add  the  electiic  vehicle  to  the  list 
of  electrical  appliances,  for  we  may  be  sure  that  electrical 
vehicle  makers  will  not  stand  in  the  way. 

Indeed,  with  the  relations  at  present  existing  between  the 
London  supply  undertakings,  municipal  and  company,  it 
should  not  be  either  difficult  or  individually  expensive  to 
impress  upon  the  London  public  the  possibilities  of  the  elec- 
tric car,  by  means  of  a striking  co-operative  exhibit  at  the 
■ urge  motor  shows — in  which  the  vehicle  maker  would  no 
doubt  assist. 

Many  engineers  have  with  commendable  discretion  offered 
favourable  terms  to  day-load  consumers  who  agree  to  keep 
off  the  peak  load,  and  with  successful  results  ; they  would 
doubtless  be  equally  glad  to  give  even  more  favourable  terms 


to  garages  and  charging  stations  for  supplies  between  mid 
night  and  6 a.m.,  when  their  plant  is  practically  idle. 

Bat  even  favourable  rates  and  vigorous  publicity  will  no 
wholly  meet  the  case  ; the  various  supply  undertakings  mne 
show  faith  in  their  wares,  and  themselves  use  the  electri 
vehicle  where  they  now  adopt  the  petrol  car— in  fact,  thJ 
various  Corporation  departments  offer  a good  field  for  pre 
liminary  work. 

Once  the  central-station  engineers  grasp  the  problem 
they  will  probably  realise  that  to  use  a petrol  car  for  cit' 
work  is  very  much  on  a par  with  lighting  the  electricity 
works  by  gas. 


Investments  THE  electrical  indu8tr7  in  this  country 
In  Electrical  18  Senerally  accepted  as  offering  few 
Undertakings,  attractions  to  investors,  and  some  Sgurei 
appearing  in  the  September  issue  of  Tin 
Investors'  Monthly  Manual  draws  a comparison  betweei 
investments  of  different  classes,  which  is  of  interest. 

In  this  article  arguments  are  pnt  forward  both  in  favour  ol 
and  against  the  policy  of  confining  investments  to  ons 
particular  class  of  security  ; and  an  example  is  taken  of  an 
individual  having  invested  £10,000  ten  years  ago  id 
different  forms  of  security,  and  the  market  value  of  hi; 
securities  in  1898  and  1908  is  given. 

F.om  the  figures  given  below,  which  are  extracted  from 
the  article  in  question,  it  will  be  seen  that  the  investor  who 
selected  electrical  securities  would  have  found  that  his 
securities  had  depreciated  during  the  ten  years  in  question 
to  a greater  extent  than  the  other  securities  dealt  with. 
British  railways  came  next  in  full  value. 

It  will  be  seen  that  the  fall  in  capital  value  in  the 
electrical  investments  during  the  ten  years  in  question  was 
from  £10,000  to  £4,970;  British  railways  fell  from 
£10,000  to  £6,409  ; telegraphs  and  telephones  rose  from 
£10,000  to  £10,582  ; and  foreign  railways  rose  from 
£10,000  to  £20,769. 

The  electrical  investments  referred  to  are  these  : — 


Securities. 

Charing  Cress,  West  End  and  City 
City  of  Lmdon  ... 

County  of  London 
London  Electric  Supplj 
S >uth  London  Electric 
We-tminster  Electric 
British  Electric  Traction 
Dublin  United  Trimways 
Pro  vine  ial  Tramway  s 
City  of  Birmingham  Tramways 


Value 

Value 

1898. 

now. 

Difference. 

£1,000 

£324 

— £676 

1,000 

411 

— 589 

1.000 

563 

— 437 

1,000 

586 

— 414 

1,000 

523 

— 477 

1,000 

424 

— 576 

1,000 

43 

— 957 

1,000 

6»8 

— 312 

1,000 

667 

— 333 

1,000 

741 

— 259 

£10,000 

£4,970 

—£5,030 

At  first  sight  it  would  be  assumed  that  the  electrical 
securities  selected  for  investment  must  have  been  of  an 
abnormally  precarious  nature,  but  on  examination  it  cannot 
be  said  that  these  securities  would  have  presented  themselves 
as  of  a doubtful  character  when  the  investment  was  made 
ten  years  ago,  and  the  heavy  fall  in  capital  value  can  only 
be  stated  to  be  an  indication  of  the  unsatisfactory  state  6f 
the  electrical  industry  from  an  investor’s  point  of  view. 
There  are  of  course,  as  our  readers  are  aware,  many  reasons 
for  this.  A number  of  the  companies  are  those  which  were 
depressed  for  years  by  the  London  Power  Bill  controversy, 
and  at  the  last  meetings  of  some  of  these  the  consequent 
enormous  depreciation  in  maiket  values  was  referred  to  in 
detail.  But  the  phenomenal  depreciation  shown  in  B.E.T.’s 
is  not  to  any  large  extent  due  to  that  cause. 

Io  might  further  be  stated  that  the  electrical  invest- 
ments in  quest’on,  confined  as  they  are  to  investments 
outside  the  manufacturing  industry,  might  be  called  the 
“cream”  of  electrical  investments.  If  the  manufacturing 
industry  had  been  included,  the  fall  in  capital  value  would 
have  been  still  greater  ; but  in  the  course  of  ten  years  many 
new  factors  have  arisen  in  British  electrical  manufacturing, 
and  these  would  have  to  be  taken  into  account  in  making  a 
fair  study  of  the  matter. 
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Ax  article  appeared  in  our  esteemed 

Technical  contemporary  the  Engineer  on  September 

tiaarantees.  24fc^  dealing  with  “ Technical  Guarantees 
in  Engineering  Contracts,”  which  should  be  read  with 
interest  by  engineers  and  others  concerned  with  contract 
wo:k.  Competition  has  increased  so  greatly  of  late 
years  that  it  is  a difficult  matter  to  decide  on  the 
best  offer  when  considering  a number  of  tenders.  In 
some  quarters  price  is  the  only  consideration,  but  most 
engineers  recognise  that,  despite  the  tendency  towards 
standardisation,  there  are  many  variations  in  the  design  and 
construction  of  machinery  which  influence  the  results  obtained 
in  practice. 

Too  much  reliance  must  not  be  placed  on  guarantees  given 
by  contractors  before  acceptance,  especially  those  of  an  excep- 
tional nature.  High-class  firms  are  naturally  loath  to  give 
guarantees  of  steam  consumption  or  efficiency  which 
cannot  be  obtained  in  practice,  though  the  insertion 
of  truthful  figures  in  a form  of  tender  may  lead  to 
the  loss  of  a contract,  for  it  is  well  known  there 
are  firms  which  are  willing,  in  order  to  obtain  work,  to 
give  guarantees  for  efficiency  or  delivery  that  they  know 
cannot  be  realised,  and  also  to  accept  almost  any  price  or 
conditions  of  contract. 

Municipal  engineers  are  frequently  called  upon  to  give 
expert  advice  on  technical  matters,  and  should  possess  the 
strength  of  character  to  recommend  their  committees  to 
reject  tenders  quoting  low  price3  or  unduly  favourable 
guarantees.  Penalties  and  powers  of  rejection  are  difficult 
to  enforce  and  unsatisfactory  to  all  concerned,  and  if 
they  know  that  the  firm  giving  the  most  favourable 
offer  has  failed  elsewhere  to  meet  its  obligations  regarding 
operation  and  reliability,  they  should  not  allow  their 

committees  to  recommend  the  acceptance  of  such  tenders 
without  protest. 

Complaints  are  heard  at  times  that  Eome  foreign 

concerns  have  not  been  too  particular  in  the  under- 

takings that  they  give,  though  some  purely  British 
concerns  have  not  been  free  from  blame  in  this  respect.  It 
is  not  an  edifying  spectacle  when  competition  for  an 
impoitant  undertaking  resolves  itself  into  an  auction  of 
exaggeration  ; it  may  be  difficult  to  reject  a tempting 
offer,  but  it  should  be  done,  for  if  a contract  is  accepted 
under  guarantees  which  are  not  fui filled,  any  subse- 

quent enforcement  of  penalties  may  be  regarded  as  an 
acknowledgment  of  weakness  or  incompetence  on  the  part 
of  the  engineer  which  he  is  naturally  reluctant  to  make. 

The  responsibility  for  the  present  state  of  affairs  rests 
more  with  engineers  and  the  fashionable  system  of  control 
by  lay  committees  than  with  contractors.  As  long  as  people 
ask  for  what  they  know  they  cannot  get,  and  expect  marvel- 
lous results  and  the  best  workmanship  at  lowest  prices,  con- 
tractors will  be  found  willing  to  make  the  necessary  promises, 
hoping  to  wriggle  out  of  their  undertakings  at  a later  dab1. 


Heat 

Transmission. 


Every  subject  connected  with  engin- 
eering has  been  treated  pretty  com- 
pletely in  detail  by  the  many  workers 
in  each  particular  branch  ; but  no  one  man  has  known 
the  whole  subject.  Each  writer  has  elaborated  a small 
portion  at  a time.  The  result  is  that  to  acquire  a full 
knowledge  of  the  work  done  upon  any  branch,  it  is  necessary 
to  search  through  innumerable  publications.  Some  men 
present  their  work  to  the  public  in  the  form  of  a paper 
read  before  some  Institution  ; others,  perhaps,  unconscious  of 
the  fnU  value  of  something  they  have  done  or  thought  out, 
bury  their  work  in  an  obscure  chapter  of  a book,  and 


others  publish  more  or  less  casually  in  the  technical  1 cess. 

On  this  account,  in  order  to  facilitate  the  study  of  heat 
transmission  in  boilers,  Prof.  W.  E.  Dal  by,  in  a paper  pre- 
sented to  the  Institution  of  Mechanical  Engineers  on 
October  15th,  has  placed  before  the  members  an  index  of 
the  literature  dealing  with  this  subject.  This  index  covers 
about  35  pages,  and  gives  the  date  of  publication,  the  title 
of  the  paper  or  book  in  which  the  article  was  published, 
the  author’s  name,  and  the  library  where  the  publication 
may  be  found.  The  working  up  of  this  index,  and  the  study 
of  each  paper  to  the  extent  necessary  to  give  the  abstract 
that  is  to  be  found  in  the  Institution  library,  must  have 
involved  great  labour. 

The  author  indicates  in  his  opening  remarks  the  general 
nature  of  the  problem  of  heat  transmission  across  a boundary. 
Heat  radiation  into  space  from  a black  body  is  proportional 
to  the  fourth  power  of  the  absolute  temperature.  This 
explains  why  the  first  heating  surface  in  a boiler  is  so  very 
much  more  efficient  than  the  later  heating  surface. 

Prof.  Dalby  also  gives  a diagram  of  the  several  curves  that  • 
have  been  drawn  by  different  men,  from  Newton  to  Petavel, 
as  published  by  Prof.  Callendar  in  i\  ature.  All  the  curves 
pass  through  two  common  points,  at  zero  temperature,  and 
at  1,800°  F.  (abs.)  and  7,000  b.th.u.  radiation  per  sq.  ft. 
per  second. 

All  this  has  been  repeatedly  demonstrated  practically  by 
various  experimenters,  who  have  divided  the  water  space  of 
boilers  into  sections,  and  found  the  heat  given  to  each 
section.  The  facts  emphasise  the  absurdity  of  too  much 
striving  after  heating  surface  and  of  too  liberal  air  supply 
to  a furnace,  while  they  uphold  the  contention  for  high-tem- 
perature furnaces,  so  necessary  for  smoke  prevention. 

The  transmission  of  heat  by  conduction  and  convection 
takes  place  first  through  a cold  film  of  gas  clinging  to  the 
plates,  and  then  through  the  surface  of  contact  of  gas  and 
plate.  Next  there  is  the  path  through  the  solid  plate, 
and  then  a breaking-out  resistance  into  the  clinging  water 
film  on  the  water  side  of  the  plate,  after  which  there  comes 
the  general  mass  of  water.  In  addition,  there  is  the  resist- 
ance of  soot  on  one  side  and  scale  and  oil  on  the  other  side 
to  be  considered.  The  metal  plate  resistance  is  hardly 
worth  counting  as  such,  for  a 1-in.  copper  plate  only 
offers  a resistance  of  1,  as  compared  with  2 for  the  water 
film  in-  thick,  and  97  for  the  gas  film,  also  2 in. 
thick.  Thus  the  material  of  the  plate  and  its  thickness 
hardly  count  if  in  metallic  continuity. 

Hirsch  showed  that  vegetable  grease  was  more  dangerous 
than  mineral  oil  upon  furnace  plates,  and  generally  the 
most  dangerous  greases  were  those  that  were  more  easily 
decompcsed. 

Breckenridge  found  nearly  10  per  cent,  loss  of  efficiency 
with  a scale  of  3V  in.  to  -fa  in.,  and  deduced  the  loss  as 
varying  as  the  square  root  of  the  thickness.  The  structure 
of  the  scale  has  greater  influence  than  the  thickness. 

It  ought  to  be  an  excellent  thing  to  destroy  the  gas  and 
water  films  which  cling  to  the  plates.  Hence  the  value  of 
high  velocity  of  gases  and  of  whirling  movements  or  brush 
effects.  The  serious  effect  of  films  probably  explains  to 
some  extent  the  heat  peg  theory,  for  it  must  be  difficult  for 
films  to  adhere  to  projecting  heat  pegs  swept  by  the  flames 
which  fail  actually  to  touch  the  plates. 

The  author  notes  finally  how  Cornish  boilers  still  remain 
substantially  a3  they  have  been  for  a hundred  years.  Nor 
have  water-tube  boilers  shown  much  better  results.  Much, 
of  course,  depends  on  the  mechanical  needs  of  a vessel  to 
carry  pressure.  Safety  has  to  be  the  predominant  factor, 
and  this  is  what  fixes  types,  and  puts  early  limits  on  many 
proposed  departures  from  the  existing  state  of  things.  W 0 
must  certainly  express  gratitude  for  the  exceedingly  valuable 
index  thu3  presented  to  engineers. 
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MODERN  ELECTRICAL  MACHINERY  : ITS 
DESIGN,  COST  AND  EFFICIENCY. 


Br  L.  CROUCH. 


The  present  article  can  be  little  more  than  a series  of 
remarks  concerning  a number  of  curves  collected  by  the 
author  and  placed  in  a form  which  it  is  believed  will  prove 
generally  convenient.  These  curves  (figs.  1-9a)  deal  with 
the  weight,  speed,  cost,  efficiency  and  power  factor  of  direct 
and  alternating-current  generators  and  motors,  and  may  be 
taken  as  typical  of  modern  design  in  these  matters.  Much 
has  been  written  from  time  to  time  concerning  the  deter- 
mination of  such  figures  during  the  design  stages  of  machine 
construction,  but  little  has  been  published,  in  a manageable 
form,  to  enable  the  general  user  or  the  mechanical  engineer 
to  determine  the  general  properties  of  the  motor  required  to 
operate  his  tool  or  crane,  &c.  In  the  past,  very  clumsy  work 
has  frequently  been  turned  out  by  good  works,  owing  to  the 
lack  of  co-operation  between  the  mechanical  and  electrical 
departments.  For  instance,  the  engineers  designing  a crane 
were  insufficiently  informed  of  the  size,  weight  and  speed  of 
the  motor  that  would  probably  be  used  to  operate  it : the 
result  was,  in  many  cases,  that  a motor,  unsuitable  electric- 
ally, had  to  be  fitted  to  conform  to  the  mechanical  conditions 
already  fixed  upon.  Though  such  grave  errors  would  not 
be  likely  to  occur  to-day  in  any  but  the  most  imperfectly- 
controlled  works,  it  is  still  very  difficult  for  a user,  having 


ever,  the  wi  iter  finds  them  useful  in  a higher  degree  than  the 
above.  In  the  preliminary  designing  of  an  electrical  installa- 
tion, whether  cf  generators  or  motors,  wiih  direct  or 
alternating  current,  the  curves  here  given  will  be  found  to 
present  the  desired  information  in  a handier  form  than  is 
possible  by  any  scheme  of  tabulation. 

Little  can  be  written  on  the  present  subject  if  the  object 
in  view  is  to  be  attained  ; the  whole  aim  is  to  concentrate 
as  much  information  as  possible  gr ethically  : hence,  the 
remainder  of  this  article  is  cor  fined  to  remarks  on  the 
general  conclusions  to  be  drawn  frem  figs.  1 to  9a,  which 
are  fully  keyed  to  enable  their  use  without  continual  reference 
to  the  letterpress.  In  the  earlier  curves,  several  tjpesof 
motors  and  generators  are  discr  iminatc  d between , but  in  the  later 
figures  mean  curves  have  been  drawn  giving  as  representative 
results  as  possible,  the  only  discrimination  then  drawn  bemg 
between  direct  and  alternating-current  machines  and  between 
the  full  load,  three-quarter  load  and  half-load  efficiencies  and 
power  factors. 

The  various  classes  into  which  machines  are  divided  for 
the  present  purpose  (in  figs.  1-7)  a-e,  first,  direct  and 
alternating-current  machines,  motors  and  generators,  and, 
further,  ball-bearirg  machines,  machines  with  ordinary 
bearings,  and  in  the  case  of  alternating-current  motors, 
machines  with  “wound”  and  “squirrel-cage”  rotors 
respectively.  The  basis  to  which  all  quantities  are  here 
referred  is  that  of  horse-power,  a kw.  scale  being  added  for 
convenience  to  those  sheets  dealing  with  generators. 

Fig.  1. — The  curves  in  this  diagram  need  little  ccmment, 
being  very  consistent,  and  exhibiting  no  striking  peculiarity. 


Fro.  1.— Weight,  Speed  and  Ootput. 


Fig.  2.— Cost  and  Ootput. 


a small  grinding  mill  or  machine  tool  or  pump,  &c.,  to  drive, 
to  obtain  any  idea  of  the  size,  weight  and  coat  of  the  machine 
necessary  for  the  purpose.  True,  he  can  apply  to  a standard 
maker  of  electric  motors,  and  his  needs  will  usually  le  care- 
fully examined  and  advised  upon,  but  it  is  undeniably  con- 
venient to  have  such  information  ready  to  hand  and 
covering  all  likely  ranges  of  conditions,  even  if  only  in  an 
approximately  accurate  form.  Many  tentative  ideas  only 
need  reference  to  such  curves  as  are  presented  below  to  decide 
their  impracticability  or  feasibility,  as  the  case  may  be,  and 
small  users,  in  particular,  are  frequently  very  reluctant, 
rightly  or  wrongly,  to  seek  advice  from  manufacturers. 
Their  apparent  dread  of  committing  them  elves  by  making 
Buch  a request  probably  hinders  the  installation  of  electrical 
machinery,  on  a small  scale,  very  considerably. 

Let  the  average  user  become  aware  that  a 20-h.p.  motor, 
suitable  for  driving  his  pump,  say,  would  weigh  700 — 
1,000  lb.,  co3t  .000  to  £70,  run  at  any  desired  speed  between 
limits  of  about  100  and  1,000  R I’.M.,  and  have  an  efficiency 
of  87  to  90  per  cent.,  and  he  would  at  once  realise  its  advan- 
tage over  a Bteam  engine,  and  would  be  possessed  of  sufficiently 
concrete  ideas  on  the  subject  to  induce  him  to  follow  up  the 
matter.  I bus,  even  from  the  point  of  view  of  an  advertise- 
ment of  the  merits  of  the  electric  motor,  the  accompanying 
curves  will  be  found  useful  by  canvassers  and  others.  How- 


Some  difficulty  is,  of  course,  experienced  in  deducing  a mean 
curve  between  r.p.m.  and  horse-power  for  electrical 
machinery,  since,  by  the  use  of  different  rotor  speeds,  a 
given  carcase  can  be  rated  at  widely  different  horse-powers, 
while,  conversely,  for  a given  horse-power,  a wide  raDge  of 
speeds  (usually  from  2 to  4 : 1)  can  be  secured  by  the  use 
of  different  carcases.  The  curves  shown,  however,  represent 
the  r.p.m.  at  which  it  is  preferable  to  run  the  motor  if 
possible.  In  the  case  of  alternating-current  machines,  the 
exact  speed  is,  of  course,  determined  by  the  . number  of  poles 
and  the  periodicity  of  supply.  It  is  noticeable  that  in  the 
smaller  units,  A.c.  machines  usually  run  considerably  faster 
than  direct-current  machines  of  the  same  horEe-power. 
Above  100  u p.  output,  the  spied  of  electrical  machinery 
becomes  considerably  more  standard. 

The  weight  of  motors  and  generators  naturally  reflects  the 
variability  of  the  r.p.m.  for  a given  horse-power.  By  using 
a small  carcase  and  a high  R p M.  to  obtain  agivenoutputa  much 
lighter  design  results  than  if  a large  low-speed  machine  be 
preferred.  The  dotted  tuive  (fig.  1)  is  representative  of 
average  practice.  The  slightly  concave  natuie  of  the  curve 
shows  that  the  weight  increases  rather  more  rapidly  than  if 
it  were  strictly  proportional  to  the  horse-power.  This  effect 
is  mainly  due  to  the  increased  material  necessary  in  the 
largest  machines  to  provide  mere  mechanical  rigidity. 


9. — The  main  points  to  be  noted  with  regard  to  the 
curve's’  in  fig.  2 are  : — (1)  The  rapid  decrease  in  cost  per 
horse-power  as  the  total  horse-power  of  the  motor  increases  ; 
and  (2)  the  cheapness  of  alternating-current  motors,  particu- 
larly of  the  short-circuited  rotor  type. 

A small  motor  of,  say,  £ h.p.,  may  cost  about  £50  per 
horse-power,  whereas  a machine  of  10  — 40  h.p.  will  require 
an  expenditure  of  only  £4  to  £2  per  horse-power.  T he  shape 
of  the  curves  shows  the  extreme  inadvisability  of  installing 


Fig.  3.— Cost  and  Output. 


machines  of  less  than  10  H.p.,  provided'units  of  the  latter 
or  £>reater  output  can  be  fully  employed.  Above  outputs  of 
10  to  20  h.p.  , the  cost  per  horse-power  decreases  much  more 
slowly.  The  co3t  of  slip  rings  and  brushes,  &c.,  is  approxi- 
mately constant  for  all  sizes  of  motor  between  5 and  30  h.p., 
so  that  the.  cost  curves  for  machines  with  “wound”  and 
“ squirrel-cage  ” rotors  are  almost  parallel  to  each  other 
throughout.  The  costs  on  this  sheet  of  curves  refer  to  ball- 
bearing motors,  but  the  costs  are  little  different  if  ordinary 
bearings  be  specified  ; indeed,  if  the  smaller  units  of  a “ line 
of  machines  built  up  to  high  horse-powers  be  used,  their  cost 
mav  well  be  greater  than  that  of  the  machines  dealt  with 
in  fig.  2.  TEe  reason  for  this  is  that  ball-beariDgs  are 
seldom  used  on  motors  of  over  40  h.p.  output,  so  that  all 
machines  so  fitted  are  essentially  small-capacity  designs,  and 
hence  lighter  and  cheaper  than  the  smallest  machines  of 
ordinary  motor  classes  in  which  are  preserved  some  of  the 
heavy  features  of  design  essential  in  the  larger  units,  but 
unnecessarily  increasing  the  cost  of  the  smaller  machines. 

Fig.  3. — The  curves  of  fig.  3 form  a closely  concordant  set 
necessitating  little  remark.  The  high  cost  per  horse-power 
of  some  of  the  smaller  units  is  again  to  be  noted.  The  price 
per  horse-power  of  the  medium-sized  machines  (say,  40  h.p.) 
is  about  the  same  as  that  of  the  corresponding  machines  in 
fig.  2,  but  the  larger  units  (160  h.p.)  fall  still  further  in 
specific  cost,  finally  reaching  £1-20  per  horse-power,  and 
excellently  illustrating  the  economy  of  installing  as  large 
units  as  possible. 

Fig.  4 treats  of  alternating-current  generators  of  outputs 
ranging  from  2 to  300  kw.  ; four  types  of  machine  are  dealt 
with,  viz.,  single-phase  machines,  two  or  three-phase 
machines,  belt-driven  and  direct- coupled  in  each  case.  The 
key  to  the  reference  letters  is  inset  in  fig.  4.  The  ascending 
order  of  total  cost  of  the  types  dealt  with  is  : Direct- 

coupled  two  or  three-phase  machines  (cheapest),  belt-driven 
two  or  three-phase  machines  (5  per  cent,  to  10  per  cent, 
dearer),  one-phase  direct-coupled  machines,  one-phase  belt- 
driven  (again  about  5 per  cent,  to  10  per  cent,  dearer  than 
the  direct- coupled  machines).  Only  the  mean  cost  per  horse- 
power for  the  four  types  has  been  plotted,  for  the  sake  of 
clearness.  It  will  be  seen  that  the  specific  costs  are  here 
considerably  greater  than  in  figs.  2 and  3,  though  the  type  of 
curve  is  unaltered.  On  this  point  more  is  said  below.  The 
ascending  order  of  weights  of  the  four  typep  is  the  same  as 
that  of  the  costs,  so  that  the  cost  per  cwt.  is  about  the  same 
throughout.  These  alternators  are  of  considerably  heavier 
build  than  the  machines  dealt  with  in  figs.  2 and  3,  and  to 
this  fact  much  of  their  increased  cost  is  due. 

With  regard  to  the  speed  of  the  machines — the  belt-driven 
units  run  from  15  per  cent,  to  25  per  cent,  faster  than  the 


direct-coupled  machines,  the  greatest  percentage  difference  of 
speed  being  naturally  on  the  slower  (*.e.,  the  larger)  units. 
The  higher  speed  of  the  belt-driven  machines  tends  to 
decrease  their  cost  per  kxv.,  but  the  necessity  for  a pulley 
and,  usually,  a third  bearing,  together  with  the  longer  bed- 
plate and  heavier  foundations  entailed,  generally  overbalance 
this  tendency. 

Fig.  5.— In  fig.  5 are  collected  the  chief  results  of  hgs.  2, 

3 and  4,  together  with  other  information,  the  whole  covering 
a range  of  horse-power  from  10  h.p.  to  400  H.P.  (i.e.,  up  to 
300  kw.).  From  these  curves  it  appears  that  direct-current 
motors  are  cheaper  than  alternating-current  machines,  except 
in  small  units.  This  statement  must  not  be  accepted  as 
final,  since  much  depends  on  the  maker,  on  the  exact  re- 
quirements of  the  purchaser  (speed,  frequency,  &c.)  and  on 
the  accessory  equipment  necessary.  The  dotted  curves 
(fig.  5)  may  be  accepted  as  sufficiently  accurate  for  any 
normal  alternating  or  direct-current  machines  within  the 
range  of  horse-power  dealt  with.  The  case  of  the  alternating- 
current  generators  is  rather  a special  one.  The  machines 
here  appear  unduly  expensive,  but  in  larger  units  their  cost 
per  horse-power  is  much  reduced.  The  class  of  alternator 
represented  by  this  curve  is  heavier  than  is  always  necessary 
and,  in  a later  article,  the  writer  hopes  to  go  more  fully  into 
the  question  of  the  cost  of  alternators.  This  cost  is  very 
dependent  on  the  specification  to  which  the  machine  is  built 
(voltage  regulation,  power  factor,  &c.),  and  is,  in  most  cases 
below  500  h.p.  output,  considerably  greater  than  that  of  the 
corresponding  ixc.  generator. 

In  figs.  6,  7,  8 and  9 are  treated  the  most  important 
constants  of  electrical  machines  from  the  operative  point  of 
view — yjz  5 the  efficiency  and  power  factor  obtainable  under 
various  conditions  of  loading.  The  importance  of  high 
efficiency  and  power  factor  is  frequently  imperfectly  realised  : 
in  general,  the  higher  the  efficiency  and  power  factoi  of  a 
motor  or  generator  the  higher  its  capital  cost,  and  since  the 
running  cost  of  the  whole  equipment  is  less  the  higher  the 
efficiency,  and  the  cost  of  much  of  the  accessory  apparatus 
(in  the  case  of  A.c.  machines)  is  less  the  higher  the  power 
factor,  it  is  clear  that  any  increase  in  the  efficiency  and  power 
factor  of  an  electrical  machine  has  a definite  capital  value. 


Fig,  4,_Speed,  Weight,  Cost  and  Output. 

The  extra  amount  which  it  will  pay  the  purchaser  to  expend 
per  added  1 per  cent,  of  efficiency  or  rise  of  power  factor,  is 
such  that  the  interest  on  this  capital  outlay  equals  or  is  less 
than  the  net  working  economy  attributable  to  the  improved 
efficiency  or  power  factor  (after  allowing  for  the  capital  cost 
of  all  accessory  equipment  and  for  any  increase  in  certain 
items  of  the  running  cost  necessary  to  secure  the  higher 
efficiency  or  power  factor).  The  bonus  which  may  be  offered 
for  every  1 per  cent,  higher  efficiency  and  power  factor  above 
the  value  specified  in  the  tender  may  thus  be  readily  deter- 
mined in  every  case.  The  purchase  of  a low  efficiency  motor, 
because  it  is  capitally  cheap,  is  not  necessarily  a good  invest- 
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ment  in  the  long  run.  The  problem  is  entirely  a commercial 
one,  and  may  be  solved  as  such. 

The  lettering  attached  to  the  curves  of  fig.  6 and  the 
succeeding  figures  is  to  be  thus  interpreted  The  capital 
letters  refer  to  the  keys  inset  in  the  various  figures,  the 
numeral  f or  1 refers  to  a ^,  | or  full-load  test  respectively  ; 
//  means  that  the  curve  deals  with  the  efficiency  of  a machine, 
while  p f denotes  that  the  power  factor  is  the  function  dealt 
with. 

Tig.  dealing  with  direct-current  and  alternating- 
current  ball-bearing  motors,  shows  that  over  the  range  of 


usually  run  at  between  three-quarter  full  and  its  full  rater! 
output. 

Fig.  7— The  curves  of  fig.  7 clearly  show  the  generally 
acknowledged  superiority  of  direct-current  motors  in  the 
matter  of  efficiency  of  larger  units.  The  direct-current 
machines  have  an  advantage  of  from  2 per  cent,  to  3 per 
cent,  at  full  load  and  slightly  more  at  half-load.  The  very 
considerable  fall  in  power  factor  of  alternating-current 
motors  from  full  to  half-load  is  again  shown,  and  is  here 
more  serious  than  in  fig.  6,  chiefly  owing  to  the  greater 
slip,  which  is,  for  instance,  now  4 percent,  at  about  50  H.p.,  ! 


hoise-power  treated  there  is  little  to  choose  between  direct 
and  alternating-current  machines,  the  alternating-current 
machines  having  the  advantage,  particularly  at  half-load. 
The  latter  is  not  necessarily  always  the  case  : by  varying 
the  design  and  somewhat  raising  the  cost  per  horse-power,  a 
very  high  efficiency  can  be  secured  on  a direct  or  alternating- 
-current  machine  at  practically  any  desired  load.  The 
very  considerable  drop  in  efficiency  as  the  output  of  the 
motor  falls  below  10  h.p.  is  to  be  noted,  and  forms  a further 


whereas  in  fig.  6 it  is  then  only  about  2^  per  cent.  Apart 
from  these  points  there  is  little  to  note  in  fig.  7 beyond  those 
already  noted  for  fig.  6.  The  efficiencies  are,  in  general, 
the  same  in  both  cases.  The  ball-bearing  machines  have 
naturally  a slight  advantage  in  this  respect. 

Fig.  8 deals  with  the  efficiency  of  generators,  the  curves 
shown  being  based  on  three  types  of  machine  covering  a 
range  of  outputs  from  3 h.p.  to  180  h.p.  (2  kw.  to  140  kw.). 
The  curves  lie  close  together  and  enable  average  efficiency 


Pio.  7.— F.ikicibnoy,  Power  Faotob  and  Slip  ; 
Motors  with  Ordinary  Bearings. 


disadvantage  consequent  on  the  use  of  small  machines.  It 
is  to  be  noted  that  the  power  factor  falls  considerably  faster 
than  the  efficiency  as  the  load  falls  from  its  normal  value 
I bus  the  efficiency  of  a 80-H.p.  alternating-current  motor 
■ hg.  <i)  falls  from  89  per  cent,  on  full  load,  to  87'5  per  cent, 
on  half-load,  whereas  the  power  factor  falls  from  89  per 
cent,  to  88  per  cent,  over  the  same  load  range.  The  fall 
1,1  efficiency  from  full  to  three-quarter  load  is  usually  only 
one-half  to  two-thirds  that  occurring  between  three-quarters 
and  one-half  full  lead,  and  such  a distribution  is  very 
desirable,  since  a motor  properly  chosen  for  its  load  will 


curves  to  be  deduced,  as  in  fig.  9.  The  efficiencies  agree 
closely  with  those  given  for  n.c.  motors  in  figs.  C and  7, 
and  this  would  be  expected,  since  there  is  no  inheient 
dillerence  between  a direct-current  motor  and  generator. 
1 he  remarks  regarding  the  -;J -load  efficiency  being  greater 
than  the  mean  of  the  full  and  half-load  efficiencies  again 
apply.  The  efficiency  of  93  per  cent,  obtainable  in  170-h.p. 
generators  at  full  load  is  not  exceptional  : an  even  higher 
efficiency  can  be  secured,  and  on  smaller  machines,  by  the 
exertion  of  special  care  in  the  design  of  the  machine.  At 
the  present  day  the  efliciency  of  some  units  in  the  series  of 
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a (riven  type  of  machine  is  frequently  slightly  sacrificed  to 
obtain  a convenient  standardisation  of  machines,  whereby  a 
minimum  number  of  parts  and  patterns  will  cover  a maxi- 
mum range  of  motors  or  generators  as  regards  output  and 

'Fi(rs.  9 and  9a. — The  curves  on  this  page  form  a con- 
venient summary  of  the  results  expressed  in  full  by  figs.  6, 
7 and  8.  Ball-bearing  machines  are  discriminated  from 
those  fitted  with  ordinary  bearings,  since  the  increased  effi- 
ciency consequent  on  the  use  of  the  special  bearings  amply 
compensates  their  adoption,  on  small  motors  particularly. 
The  power  factors  of  alternating-current  machines  are  sum- 
marised in  the  inset  diagram,  fig.  9a.  The  dotted  curves 
i IIt  fig.  9a,  show  the  mean  power  factors  to  be  expected 


A NEW  TYPE  OF  CASCADE  INDUCTION 
MOTOR. 


By  M.  I.  WILLI  AMS-ELLIS,  M.Inst.M.E.E. 

The  cascade  induction  motor  is  no  new  idea,  although  there 
are  few  examples  that  have  given  a really  good  account  of 
themselves,  being  generally  an  inefficient  and  cumbersome 
form  of  apparatus.  But  a motor  of  this  type  has  now  found 
its  way  into  both  the  English  and  foreign  markets,  -which  is 
a most  practical  and  highly  efficient  machine,  being  manu- 
factured by  the  Sandycroft  Foundry  Co.,  under  the  patent 
rights  of  Mr.  L.  C.  Hunt,  M.I.E.E. 


HORSE  FOWcR 


Rotor  op  Cascade  Motor. 


from  normal  alternating-current  motors  on  full  and  half- 
load respectively,  while  curve  hi  deals  with  alternating- 
current  generators  of  the  type  already  referred  to  (figs.  1 
and  5).  The  efficiency  curves  iv,  v and  yi,  fig.  9,  show 
reasonable  values  to  be  assumed  for  the  efficiency  of  elec- 
trical machinery  in  general  (excepting  those  machines  fitted 
with  ball  bearings,  which  are  separately  dealt  with)  on  full, 
| and  ^-load  respectively. 

No  further  comment  is  necessary  on  this  family  of  curves, 
except  to  reiterate  that  electrical  machinery,  having  an 
efficiency  varying  from  80  per  cent,  to  95  per  cent,  on  full 
load  (less  by  only  about  1 per  cent,  to  2 per  cent,  on  three- 
quarter  load  and  8 per  cent,  on  half-load)  has  assumed  a 
position  in  modern  engineering  and  manufacturing  practice, 
the  importance  of  which  it  is  difficult  to  over-estimate,  and 
which  it  would  be  impossible  to  fill  by  any  other  means. 

It  is  the  author’s  sincere  hope  that  the  present  set  of 
corves  may  lead  to  a yet  more  general  appreciation  of  the 
merits  and  possibilities  of  electrical  machinery,  and  be  as 
useful  to  others  in  roughing  out  designs  of  every  descrip- 
tion as  they  have  proved  to  himself. 


The  L.C.C.  Stores  Appointment.— It  will  be  remem- 

bored  that  the  L.C.C.  advertised  a short  time  ago  for  a Chief 
Dfficer  of  Stores  at  £1,000  a year.  It  was  reported  to  the  Council 
on  Tuesday  that  there  were  300  applicants  for  the  position.  Of 
these  36  were  selected  for  interview,  and  35  responded.  The 
Stoiea  Committee  then  reported  that  in  their  opinion  none  of 
them  were  bo  fitted  for  the  appointment  aB  Mr.  P.  W.  Mackinney, 
one  of  the  assistant  clerks  of  the  Council,  who  for  nearly  three 
years  has  been  entrusted  by  the  clerk  of  the  Council,  with  the 
work  of  store  reorganisation  which  has  been  carried  on  under  the 
directions  of  the  Stores  Committee,  who  accordingly  recommended 
his  appointment.  The  Stores  Committee  submitted,  with  the  name 
of  Mr.  Mackinney,  the  names  of  five  of  the  candidates.  Each  of 
these  has  been  seen  by  another  Committee,  which  endoreed  the 
opinion  of  the  Stores  Committee  that  Mr.  Mackinney  should  be 
appointed  to  the  position.  To  comply  with  Standing  Order  No. 
86,  three  names  were  submitted,  as  follows  : — Mr.  E.  J.  Allen,  Mr. 
G.  H.  K.  Kingdon,  Mr.  F.  W.  Mackinney. 

The  matter  came  before  the  Council  on  Tuesday,  and  the  recom- 
mendation was  adopted  by  37  votes  to  13,  after  discussion,  in  the 
course  of  which  objection  was  made  to  the  way  in  which  the 
appointment  had  been  carried  through. 


Being  the  first  in  this  country  to  adapt  the  above  type  of 
machine  for  haulage  use,  I have  no  hesitation  in  putting 
forward  the  figures  obtained  as  the  result  of  a test  taken  by 
me  of  a 70-b.h.p.  cascade  motor  haulage  set  that  I have 
erected  for  Messrs.  The  Buxton  Lime  Firms  Co.  at  their 
quarries  in  Derbyshire  ; this  is  the  second  set  that  they 
have  had  erected  for  such  work.  The  motor  is  connected 
to  a 500-volt  50-cycle  three-phase  circuit,  and  as  a drop  in 


the  line  had  to  be  allowed  for,  the  machine  was  designed 
for  a pressure  of  485  volts.  Both  sets  have  given  full 
satisfaction,  and  have  proved  themselves  well  suited  to 
the  work,  the  chief  advantages  being  total  elimination 
of  slip  rings,  with  the  full  characteristics  of  a slip-ring 
motor.  The  windings  on  both  stator  and  rotor  are  of  a 
simple  nature,  and  the  machine  is  controlled  through  1- 
taupings  taken  from  the  parallel  windings  of  the  stator 
and  worked  in  pairs,  each  pair  being  finally  short-cir- 
cuited when  the  machine  has  reached  approximately 
its  final  speed.  Both  machines  are  of  the  12-pole 
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type,  while  the  air-gap  is  kept  very  short,  and  for  this  reason, 
to  provide  against  a bearing  wearing  the  slightest  shade,  a 
simple  device  for  recentring  has  been  added. 

The  above  motors  are  each  connected  through  double- 
reduction gearing  to  a set  of  four  drums  giving  a rope  speed 
of  miles  per  hour,  which  is  a maximum  safe  working 
speed  upon  roads  as  laid  in  this  class  of  quarry  work.  The 
motors  themselves  have  raw-hide  pinions  fitted,  and  in  spite 
of  the  humidity  of  the  locality  I have  found  such  pinions 
work  without  the  slightest  sign  of  wear  or  detrimental  effect 
due  to  climate,  in  conjunction  with  haulage  motors  erected 
some  four  years  back. 

The  efficiency  of  a Cascade  motor  is  naturally  expected  to  be 
low,  and  for  this  reason  the  full-load  efficiency  of  85  per  cent, 
was  specified,  while  the  actual  tests'gave  the  following : Full- 
load efficiency,  88  f>  per  cent.;  half-load  efficiency,  87  per 
cent. ; ll;  load  efficiency,  89  per  cent.  The  specified  over- 
load was  100  per  cent. : the  actual  overload  developed  on 
test  was  110  per  cent. 

Final  Temperature  Reached  after  Hours'  Run.— Stator 
winding,  62°  rise  ; surface  of  stator  winding,  48°  rise  ; stator 
core,  67°  rise  ; rotor  copper,  46°  rise  ; rotor  core,  55°. 

The  following  are  test  figures  of  a 70-b.h.p.  three-phase 
‘Cascade  motor,  50  cycles,  492  r p.m.,  485  volts,  taken  by 
the  writer  for  the  Buxton  Lime  Firms,  in  1909. 


Wattmeter 

Per  phase.  8-pole  alternator.  Motor. 

Power 

readings. 

Volts. 

Amperes. 

R.P.M. 

B.P.M. 

factor. 

59,900 

490 

76-8 

770 



■918 

57,270 

485 

73  5 

760 

490 

•929 

61,500 

483 

80 

760 

490 

'92 

57,690 

485 

75-2 

750 

485 

•91 

58,050 

479 

76-2 

760 

490 

'92 

57,690 

483 

75-4 

750 

480 

■91 

63,420 

489 

81-5 

760 

485 

■92 

58,200 

‘492 

74  5 

770 

500 

•91 

No-load  Readings. 

4,030 

488 

18  65 

760 

500 

4,020 

488 

18  65 

760 

500 

Insulation  Test. 

2,000  volts  a c.  for  three  minutes  from  all  windings  to  earth. 


SOME  NOTES  ON  REFRIGERATING 
MACHINERY. 


By  FRANCIS  H.  DAVIES,  A.M.I.E.E. 


Asa  desirable  class  of  load  for  electricity  supply  undertakings, 
there  ^ is  no  doubt  that  refrigerating  machinery  occupies  a 
prominent  place.  Generally  speaking,  its  period  of  maximum 
work  is  in  the  summer  when  the  station  output  is  at  its 
lowest  ebb,  and  the  load  factor  is  in  almost  all  instances 
good,  as  in  the  hottest  weather  the  machinery  has  often  to 
be  run  24  hours  daily,  in  short,  where  there  is  any  chance 
of  succeeding,  it  is  well  worth  while  to  make  a special  effort 
to  cultivate  load  of  this  nature,  and  the  following  outline  of 
refrigerating  practice  is  offered  as  a help  to  this  end. 

Leaving  out  of  the  question  exceptional  cases,  such  as 
natural  ice  skating  rinks,  there  are  two  broad  purposes  for 
\\hich  freezing  plant  is  employed  : (1)  The  manufacture  of 
ice  in  can,  cell,  or  plate  form  ; (2)  The  cold  storage,  freez- 
ing or  chilling  of  goods,  such  as  foodstuffs,  furs,  tobacco, 
beer,  A c.  For  either  of  these  purposes  there  are  at  present 
two  leading  types  of  machines  on  the  market,  one  of  which 
operates  on  the  ammonia  compression  system,  and  the  other 
on  the  carbon  dioxide  principle.  It  is  not  necessary  to  go 
into  the  relative  merits  of  the  two,  upon  which  point  there 
is,  of  course,  some  divergence  of  opinion.  Both  are  success- 
ully  employed,  and  to  the  supplier  of  electricity  it  matters 
ittle  which  system  is  adopted.  Fig.  1 is  a diagram  showing 
the  action  of  a plant  employing  anhydrous  ammonia  (NH  ),  a 
liquefied  gas.  Following  its  course  from  and  back  to  the  com- 
pressor, the  ammonia  gas  under  high  pressure  is  delivered  to 
the  condenser,  being  there  cooled  by  the  action  of  the 
circulating  water  and  converted  into  a liquid.  It  is  now 
allowed  to  expand  into  the  refrigerator  coils,  where  it  turns 
again  into  a gas,  producing  an  intense  degree  of  coldness. 


After  passing  through  the  coils  the  gas  flows  back  to  the 
compressor,  and  the  operation  starts  over  again. 

The  refrigerator  may  take  several  forms,  according  to  the 
purpose  for  which  it  is  to  be  employed,  and  the  degree  of  effici- 
ency required  from  it.  For  cooling  a store,  the  most  usual  course 
is  to  place  the  refrigerator  coils  in  a part  of  the  room  parti- 
tioned off  from  the  rest,  circulating  the  cold  air  through  the 
room  or  rooms  by  means  of  a fan,  and  if  more  than  one  room 
is  used,  through  wooden  ducts  fitted  with  dampers. 

There  are,  however,  elaborations  of  this  system  involving 
the  use  of  brine  circulating  pipes,  &c.,  which,  though 
interesting,  are  rather  beyond  the  scope  of  a cursory  review. 
Particulars  may  be  obtained  from  numerous  makers,  and  they 
should  certainly  be  investigated  before  any  serious  work  is 
undertaken. 

As  previously  indicated,  refrigerating  apparatus  is  used 
either  for  cold  storage,  freezing,  or  chilling.  The  former 
consists  in  maintaining  in  a sound  condition  perishable  goods 
which  have  previously  been  either  frozen  or  chilled.  Freez- 
ing speaks  for  itself,  and  chilling  consists  of  reducing  the 
temperature  of  articles  to  not  lower  than  35°  F.  Some 
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Fig.  1.  Diagram  of  the  Ammonia  Refrigerating  System. 


makers  recommend  34°  F.  as  the  best  all-round  temperature 
for  cold  storage,  but  it  should  be  noted  that  various  goods 
require  different  temperatures,  and  to  secure  the  best  results 
this  point  should  be  carefully  looked  into. 

To  give  a few  examples  taken  from  common  practice.  Eggs 
require  a temperature  of  34°,  fresh  meat  35°,  cheese  32°-33°, 
fresh  fish  25°-30°,  game  25°-28°,  furs  35°,  and  frozen  rabbits 
as  low  as  15°. 

A most  important  point  in  cold  storage  or  freezing 
installations  is  the  method  of  insulating  the  refrigerating 
chamber.  All  six  sides  mlist  be  thoroughly  lagged,  and  the 
usual  practice  in  well-planned  installations  is  to  allow,  in  the 
following  order,  1 in.  air  space  from  the  wall,  one  layer  of 
1 in.  tongued  and  grooved  boards,  two  layers  of  waterproof 
paper,  6 in.  of  slag  wool  or  silicate  cotton,  two  layers  of 
waterproof  paper,  and  one  layer  of  1 in.  tongued  and  grooved 
boards.  If  considered  desirable,  the  inner  layer  of  boards 
and  the  air  space  may  be  dispensed  with,  but  in  this  case  the 
wall  should  be  given  a good  coating  of  waterproof  paint. 

So  much  of  the  efficiency  of  an  installation  depends  upon 
the  lagging  of  the  chamber,  that  too  much  attention  can- 
not be  accorded  it.  Unfortunately,  the  average  butcher 
or  provision  dealer’s  cold  storage  room  is  generally  not  at  all 
well  lagged,  and  this  constitutes  one  of  the  greatest  difficul- 
ties in  persuading  him  to  substitute  a freezing  plant  for  the 
usual  archaic  method  of  filling  the  store  with  blocks  of  ice. 
Without  proper  insulation  the  best  results  cannot  be  promised, 
and  while  a man  may  be  willing  to  go  to  the  expense  of 
installing  the  machinery,  he  generally  objects  to  having  to 
rebuild  or  alter  the  walls  of  his  store. 

Since  even  a small  butcher  with  his  primitive  ice-box  will 
often  expend  20s.  to  40s.  a week  on  ice  during  the  hot 
weather,  it  is  possible  even  under  bad  conditions  to  show  him 
a monetary  saving  ; but  bad  lagging  will  necessitate  longer 
hours  of  running,  and  that  is  the  rock  upon  which 
many  negotiations  have  split.  To  reduce  the  hours  of 

running,  a very  efficient  accumulator  system  which  gives  a 
good  reserve  of  cooling  power  has  been  introduced  by  the 
I'ulsometer  Engineering  Co.,  and  other  firms.  It  will  meet 
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cases  where  Sunday  or  all-night  running  is  out  of  the 
question,  but  it,  of  course,  involves  additional  capital 

61  As  conditions  vary  so  considerably,  it  is  impossible  to  give 
hard  and  fast  figures  to  apply  to  any  case  ; the  power 
required,  and  therefore  the  cost,  may,  however,  be  estimated 
from  the  following  figures  given  by  Messrs.  Ernest  AN  est 
and  Benyon,  Ltd.  : — 


Internal  capacity  of 
insulated  cold  rooms  at  34  F. 
cb.  ft. 

350 

700 

1,100 

1,600 

2,800 

4.000 

7.000 

9.000 


B.u.r.  required  by 
compressor. 

2 

..  24 

..  3J 

..  34 

4 

5 

..  64 
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In  conclusion,  it  many  be  of  assistance  to  append  some 
arguments  which  may  fairly  be  employed  in  support  of 
refrigerating  plant  versus  the  ice  box.  First,  there  is  the 
question  of  monetary  saving,  which  is  particularly  noticeable 
in  the  case  of  large  plants.  Owing  to  loss  by  melting 
during  carriage,  the  cost  of  ice  in  outlying  districts  is  often 
very  high,  and  in  such  cases  it  is  a simple  matter  to  show 
and  guarantee  a saving  that  should  prove  a powerful  induce- 
ment. In  effectiveness  there  is  also  much  to  say  in  favour 
of  a machine,  and  a great  deal  against  the  ice  box.  Tem- 
perature cannot  be  properly  controlled  by  the  latter;  the 
air  in  the  room  is  damp ; the  ice,  if  natural,  may  come  from 
very  unhygienic  sources,  and  the  ice  and  its  bin  take  up  a 
deal  of  room  in  the  very  place  where  it  cannot  be  spared. 

Upon  all  these  points  the  refrigerating  machine  obviously 
shows  up  to  advantage  ; there  is  better  circulation  and  dry 
air,  and— an  important  point— the  temperature  is  easily 
regulated.  The  question  of  capital  outlay  is  often  one  of 
some  difficulty,  and  can  only  be  met  by  some  form  of  hire- 
purchase  scheme.  Roughly  speaking,  the  price  of  a Email 
installation  to  deal  with  a storage  room  of  700-800  cb.  ft. 
capacity  is  £90,  the  room  itself,  the  motor  and  accessories 
being  extra.  The  majority  of  firms  will  be  found  quite 
willing  in  hopeful  cases  to  supply  plants  on  trial,  and  by  this 
means”  coupled  with  the  unquestionable  advantages  offered, 
it  is  quite  possible  to  do  much  good  work  among  butchers 
and  provision  dealers. 


CORRESPONDENCE. 

IMtert  received  by  us  after  5 P.u.  OH  Tuhbdav  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer’s  name  and  address  in  our  possession. 


Magnetising  Current  of  an  Induction  Motor. 

The  magnetic  fluxes  in  an  induction  motor  can  be  divided 
up  as  follows  ; — 

1.  The  working  flux. 

2.  The  stator  leakage  flux. 

3.  The  rotor  leakage  flux. 

The  stator  current  will  produce  a magnetic  flux  in  the 
stator,  and  the  induced  current  in  the  rotor  will  produce 
another  flux  perpendicular  to  the  stator  flux  ; the  resultant  of 
these  will  be  the  working  flux,  and  the  current  taken  by  the 
stator  to  produce  this  flux  will  be  the  magnetising  current 
(that  is,  the  resultant  of  the  stator  and  rotor  currents). 

The  stator  leaked  ;s  that  part  of  the  flux  which  does  not 
enter  the  rotor,  but  passes  from  tooth  to  tooth  ; therefore  it 
does  not  afFect  the  rotor  conductors,  but  it  appears  in  the 
form  of  self-induction  in  the  stator  windings. 

The  rotor  leakage  is  that  part  of  the  flux  which  is  formed 
in  the  rotor  core,  and  does  not  enter  the  stator ; this  produces 
a back  e.m.f.  in  the  rotor  windings,  and  will  tend  to 
demagnetise  the  stator,  so  causing  an  increased  Btator  current 
to  overcome  this.  The  stator  and  rotor  leakage  increase 
with  the  load.  If  a motor  is  running  unloaded  the  magnetis- 
ing current  taken  will  be  sufficient  to  maintain  the  resultant 
flux  due  to  the  stator  and  rotor  currents, 


In  the  case  mentioned  by  “Troubled”  there  will  be  no 
rotor  flux  or  leakage  due  to  rotor  current,  therefore  the  current 
taken  by  the  motor  will  only  be  that  necessary  to  produce 
the  stator  flux  and  leakage.  The  magnetising  current  taken 
by  a single-phase  motor  will  be  much  greater  than  that 
taken  by  a polyphase  motor  per  phase,  as  there  is  a large 
current  in  the  rotor  which  is  almost  wattless ; this  current  is 
sufficient  to  produce  a flux  at  right  angles  to  the  stator  flux, 
and  this  causes  an  increased  stator  current. 

If  the  motor  in  question  is  a single-phase  one,  the  fact 
of  its  being  open-circuited  will  decrease  the  stator  current 


considerably. 


W.  Dancer. 


Manchester  Exhibition  Accounts. 

In  answer  to  the  numerous  inquiries  from  exhibitors  and 
others  as  to  the  delay  in  publishing  the  above,  I would  say  that 
this  has  been  occasioned  entirely  by  the  special  conditions 
under  which  the  Exhibition  was  organised,  but  I hope  that 
the  trade  will  be  satisfied  with  the  results  that  have  now 


been  put  before  them. 


C.  S.  Nortlicote, 

Late  General  Manager  to  the  Exhibition, 


London,  S.W.,  October  14/A,  1909. 


Coefficient  of  Self-Indnction. 

In  quoting  a few  lines  from  our  previous  letters  your 
reviewer,  we  think,  hardly  does  us  justice.  Our  statements, 
of  course,  should  not  be  construed  apart  from  their  context ; 
and  your  readers,  recognising  this,  will  see  that  the  meaning 
suggested  by  your  reviewer  cannot  fairly  be  read  into  our 
letters.  For  this  reason  we  are  well  content  to  leave  the 
matter  in  their  hands. 

With  the  statement  in  italics  at  the  end  of  your  reviewer  s 
last  letter  we  find  ourselves  unable  to  agree.  In  a strict 
academic  sense  it  is,  of  course,  true  ; but  we  think  that  to 
abandon  Maxwell’s  coefficient  merely  because  it  is  not  con- 
stant throughout  a half  wave,  would  be  to  take  a course 
which,  if  logically  followed,  would  effectively  destroy  every 
ordinary  alternating-current  calculation.  By  substituting 
for  irregular  waves  their  equivalent  sine  waves,  the 
coefficient,  as  defined  by  Maxwell,  may  be  made  to  serve  in 
vector  equations  ; provided  that  the  density  in  the  iron  does 
not  approach  saturation.  A complex  number  is,  as  we  have 
pointed  out,  involved  in  the  coefficient  when  so  used,  unless 
iron  losses  be  neglected.  ...  , . 

All  this  follows  from,  and  is  exemplified  in,  the  work  ol 
Steinmetz,  S.  P.  Thompson,  and  many  others.  In  case, 
however,  your  reviewer  does  not  admit  the  authority  of  such 
writers,  we  might  perhaps  refer  him  to  an  author  whose 
dictum  we  have  reason  to  think  he  will  not  question.  1 n 
Dr.  Russell’s  second  volume  of  “ Alternating  Currents  ” he 
will  find  under  the  equations  for  a transformer  an  expres- 
sion for  Maxwell’s  coefficient  in  terms  of  the  reluctance  of 
an  air  circuit.  Dr.  Russell  further  points  out  that,  to  an 
iron  circuit  with  constant  permeability,  these  equations  are 
applicable  ; and  in  subsequent  calculations  not  only  does  he 
assume  the  permeability  as  constant,  but  he  also  attempts  to 
justify  the  neglect  of  iron  losses— of  which  neglect  at  least 
we  are  not  guilty. 

We  think  that  perhaps  we  may  congratulate  ourselves 
on  one  result  of  this  correspondence,  viz.,  that  it  has  appa- 
rently caused  your  reviewer  to  modify  his  opinion  as  to  the 
relative  usefulness  of  the  two  forms  of  the  coefficient  of  self- 

induction.  , . , . 

On  August  6th  he  writes,  in  comparing  the  use  of  Max- 
well’s coefficient  with  that  commonly  adopted  by  electrical 
engineers,  “We  are,  therefore,  at  a loss  to  understand  the 
greater  convenience  of  the  coefficient  used  by  electrical 
engineers.” 

On  October  15th  he  writes  of  Maxwells  coefficient  that 
it  “ cannot  be  used  in  vector  equations  at  all. 

C.  F.  Smith, 
William  Cramp. 

Municipal  School  of  Technology, 

Manchester,  October  18/A,  1909, 
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Applications  for  Employment. 

For  some  time  past  there  have  been  advertisements  in 
your  columns  from  persons  who  claim  to  be  able  to  set  out 
applications  in  such  a striking  way  as  to  attract  the  notice 
of  prospective  employers  and  enhance  their  chances  of 
success.  For  the  benefit  of  those  who  are  striving  to  obtain 
posts,  would  any  of  the  Review  readers  kindly  say  if  they 
have  ever  availed  themselves  of  these  offers,  and  if  by 
following  their  advice  they  have  succeeded  in  obtaining  posts 
which  they  honestly  believe  they  could  not  have  secured  if 
they  had  made  out  their  own  applications  ? 

Luckless. 


NEW  ELECTRICAL  DEVICES,  FITTINGS. 
AND  PLANT. 


A Novel  Indicator  Board. 

A vertical  indicator  board  recently  brought  out  by  Messrs. 
Mix  & Genest,  of  Scbbneberg-Berlin,  is  provided  with  a drop  of 
extreme  simplicity,  the  vane  stem  being  designed  to  work  also  as 
the  armature  of  an  electromagnet.  Unlike  the  usual  type  of  indi- 
cator, in  which  the  jacks  rotate  or  oscillate  round  an  axis  after 
being  disengaged,  the  design  of  this  “ vertical”  board  is  based  on  a 
simple  falling  motion. 

A short  distance  in  front  of  the  electromagnet  is  an  extension  of 
the  vane  stem,  which,  when  set,  rests  obliquely  to  the  vertical  on  a 
projection  from  the  lower  part  of  the  frame.  As  soon  as  the  electio- 
magnet  is  traversed  by  a current  the  magnet  attracts  this  stem, 


Fig8.  1 and  2.—"  Vertical  ” Indicator  Board. 


valve  is  fixed  on  the  latter,  but  such  flooding  does  not  occur  under 
normal  conditions.  The  apparatus,  we  are  informed,  has  been  in 
successful  operation  for  nearly  12  months  at  the  Harrogate  Electri- 
city Works,  where  it  may  be  seen  by  those  interested.  It  will  be 
noticed  that  the  column  has  no  opening  to  the  atmosphere,  so  that 
there  is  no  loss  of  heat  by  evaporation— the  only  loss  being  the 
slight  radiation  from  the  lagged  surfaces  of  the  chambers  and  pipes- 
there  are  no  moving  parts,  and  the  operation  is  entirely  automatic.’ 
the  system  is  applicable  to  the  steam  heating  of  buildings,  as  well 
as  to  power  stations. 

A Dioptric  Sign. 

Th.  Dioptric  Sign  Co.,  Ltd  , of  4,  York  Buildings,  78,  Duke 
Street,  Liverpool,  have  introduced  a system  in  which  each  letter  is 
fitted  with  a dioptric  lens  and  lighted  with  a single  lamp,  the  effect 
being  uniform  illumination  of  the  whole  of  the  letter,  as  Bhown  in 
fig.  3 herewith.  It  is  claimed  that  this  constitutes  a great  advance 


Fig  3. — Dioptric  Letter  Sign. 

over  present  practice,  and  affords  means  of  concentrating  the  light 
in  a particular  direction  if  desired,  or  of  producing  an  effect  of 
automatic  flashing,  due  to  the  movement  of  the  observer.  The 
letters  are  built  up  separately  in  galvanised  Bteel  cases,  and 
measure  15  in.  x 12  in.  A dioptric  sign  measuring  22  ft.  over  all 
is  being  erected  at  a Liverpool  theatre. 

New  Reflector  Sign. 

Messrs.  W.  Leonard  & Co  , 4,  Soho  Street,  Oxford  Street,  W., 
are  placing  on  the  market  a combined  window  lighting  and  adver- 
tising reflector,  shown  in  end  view  in  fig.  4.  It  will  be  seen  that 
while  the  advertising  device — which  consists  of  a frame  containing 
a letter  plate,  interchangeable  with  similar  plates  bearing  different 


drawing  it  into  a vertical  position.  Directly  the  current  is 
interrupted  the  vane  is  disengaged,  and  the  drop  falls  into 
position  behind  the  window. 

The  drop  is  replaced  mechanically  by  a slide  working  from 
beneath;  the  rod  protruding  from  the  box  is  connected  inside 
the  latter  with  a horizontal  bar,  which  when  lifted  presses  against 
the  angular  end  of  the  vane  stem,  and  this  being  raised  strikes 
an  inclined  slide  which  Bets  the  jack  in  an  inclined  position.  Very 
little  energy  is  required  to  actuate  the  indicator,  and  the  size  and 
weight  of  the  board  are  reduced  to  the  minimum. 

The  Wilkinson  Thermal  Column. 

Mb.  Geo.  Wilkinson,  borough  electrical  engineer,  Harrogate,  has 
devised  a new  apparatus  for  returning  water  condensed  in  steam 
pipes,  &c.,  to  the  boilers  without  loss  of  heat.  The  "Thermal 
Column,”  as  it  is  called,  consists  essentially  of  two  chambers— the 
Bump  and  the  receiver — connected  by  a pipe,  the  sump  being  placed 
at  a low  level  so  that  water  draining  from  the  Bteam  range,  separa- 
tors, jackets,  &c.,  will  flow  into  it  by  gravitation,  while  the  receiver 
is  situated  5 or  C ft.  above  the  tops  of  the  boilers,  with  which  it  is 
connected  by  a pipe  with  a non-return  valve.  In  operation,  water 
collects  in  the  sump  until  it  seals  the  rising  pipe,  thus  cutting  off 
the  latter  and  the  receiver  from  the  supply  of  live  steam.  Directly 
this  happens,  the  pressure  in  the  receiver  drops,  and  the  water  in 
the  sump  is  forced  up  the  pipe  into  the  receiver,  until  steam 
re-enters  the  pipe  and  establishes  equilibrium  of  pressure  in  the  two 
chambers,  whilo  the  water  raised  flows  from  the  receiver  into  the 
boilers.  To  provide  against  excessivo  rushes  of  water  into  the 
sump  which  might  overcharge  the  receiver,  an  automatic  relief 


Fig.  4. — Reflector  Advertising  Sign. 

legends  is  illuminated,  light  is  also  reflected  backwards  upon 
the  contents  of  the  show  window,  and  the  spectator  is  not  dazzled. 
Spring  lamp-holders  are  used  to  lengthen  the  life  of  the  metallic- 
filament  lamps,  and  the  frames  can  be  made  in  any  size  desired. 


Magnetic  Storms. — An  interesting  discussion,  aroused 

by  the  storm  of  September  '25th,  has  been  going  on  in  Nature  and 
elsewhere,  between  Sir  Oliver  Lodge  and  Dr.  C.  Chree.  The  former 
claims  that  the  phenomena  are  consistent  with  and  strongly  support 
the  theory  that  such  storms  are  due  to  the  emission  of  vast 
multitudes  of  electrons  from  the  surface  of  the  sun  during  a solar 
eruption,  as  evidenced  by  the  appearance  of  “spots  on  the  sun,” 
The  stream  of  electrons,  projected  at  an  immense  velocity  in  the 
form  of  a conical  beam,  has  a magnetic  effect  calculated  to  be 
equivalent  to  that  of  hundreds  of  millions  of  amperes,  and  as  the 
beam  passes  over  or  near  the  earth,  the  magnetic  disturbances  pass 
from  positive,  through  zero,  to  negative.  Dr.  Chree  points  out, 
however,  that  the  disturbances  are  not  limited  to  the  declination,  as 
Sir  Oliver  appears  tacitly  to  assume,  but  take  place  also  both  in 
the  meridian  and  in  the  vertical  component  of  the  earth’s  magnetic 
force,  and  the  storm  does  not  correspond  to  a disturbing  force  in  a 
fixed  direction,  waxing  and  waning,  but  is  irregular  and  oscillatory. 
Moreover,  the  average  duration  of  such  storms  is  not  0 hours,  but 
30  hours.  Dr.  Cbrec  does  not  combat  or  support  the  emission  theories, 
but  calls  for  reservation  of  judgment  and  minute  study  of  the  records 
with  an  unbiased  mind. 
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Electbic  Installations  in  Minks. 

[Prosecutions  by  the  Home  Office.] 

__  nnrnnnT  f>,e  West  of  Scotland  more  than  ordinary  interest  was 

SETS  p““  which'  “ w<,,d“'<1*?.  “ ”eek;  a‘  “■* 

“ 0f  the  Home  Office,  were  taken  against  Mr  Andrew 
Smond  and  Mr.  James  Salmond,  the  manager  and  general  manager 
actively  of  the  Ferniegair  pit,  near  Hamilton,  belonging  to  the 
known  coal-producing  firm  of  Archibald  Russell,  Ltd.  The 
which  were  the  outcome  of  the  recent  explosion 
frFeroiegair  Colliery,  by  which  three  men  lost  their  lives, 
were  heard  in  the  Hamilton  Sheriff  Court,  the  presiding  judge 

^The  ^charg e^gainat  the  general  manager  (Mr.  James  Salmond) 
was  that  of  having  on  June  27th,  1909,  failed  to  have,  in  the  com- 
pletely insulated  electric  circuit  in  use  for  the  cutting  of  coal 
f.  Fer'iegair  pit,  an  earth  or  fault  detector  kept  connected  up  in 
the  derating  station,  to  show  immediately  any  defect  in  the 
insulation  of  the  By  stem  in  use  in  the  pit.  Accused  at  a 
mevious  diet  had  denied  the  charge,  and  on  Wednesday  he  was 
d cellared  to  adhere  to  his  plea,  the  counsel  for  the  defence 
prepares  WatsoD,  advocate,  Edinburgh.  At  the 

oMtS  proceedings.  however,  Mr.  Wm.  Thomson,  Pro- 
o U®  p;3Cai P Hamilton  (who  appeared  for  the  Crown), 
JSSed  that  he  would  not  proceed  with  the  charge  against 

Mr  James  Salmond,  the  general  manager  of  the  colliery. 

W Thereafter  the  manager,  Andrew  Salmond  (a  son  of  the  previous 
.oimnndpntl  was  called  to  the  Bar,  and  the  charges  against  him 
included  the  specific  complaint  already  detailed,  as  libelled  against 
Pis  father  together  with  the  further  offence  of  having  on  June  27tb, 

^ the  V^tuewell  seam  of  Ferniefair  Colliery,  failed  to  keep  the 
.wirip  cables  for  the  portable  electric  coal-cutting  machine  pro- 
fited with  either  galvanised  steel- wiring  armouring,  extra  stout 
braiding,  hose-piping,  or  other  effective  covering.  The  charge- 
sheet  further  bore  that,  on  the  date  m question,  the  outer  braiding 
of  the  trailing  cables  had  been  exposed  and  worn  in  different 
narts  and  that  there  had  been  failure  on  the  part  of  the  respondent 
to  have  the  exposure  of  the  insulating  sheath  of  cables  promptly 
repaired.  Accused  denied  the  chaTge,  and  were  defended  by  the 
Hon.  Wm.  Watson,  advocate,  Edinburgh. 

Before  witnesses  were  called,  the  Fiscal  said  he  intended  to  drop 
the  first  charge,  that  of  failing  to  have  an  earth  or  fault  detector  in 
connection  with  the  generating  station.  It  had  now  been  ascer- 
tained that  there  was  such  a detector,  although  it  was  not  at  its 

^h”  chief  witnesses  for  the  Crown  were  Mr.  J.  M.  Ronaldson, 
H M Inspector  of  Mines  for  the  Western  District  of  Scotland ; and 
Mr  Robert  Nelson,  Electrical  Inspector  of  Mines,  London.  The 
latter’s  evidence  was  regarded  as  the  most  important,  and  he 
deDOsed  that  following  the  explosion  on  June  27th,  he  had  examined 
the  electrical  fittings  of  the  pit  on  July  1st.  Very  special  attention, 
he  said  had  been  directed  by  him  to  the  condition  of  the  trailing 
cable  attached  to  the  coal-cutting  machine  in  the  Virtuewell  seam. 
The  trailing  cable  consisted  generally  of  two  copper  wires  covered  by 
rubber  insulation,  on  the  top  of  which  there  was  a cotton  braiding. 
Above  that  again  there  ought  to  be  a rope  or  leather  covering.  In 
- (he  present  instance  be  thought  there  were  both  layers  of  rope  and 
leather  constituting  the  outer  covering  to  the  trailing  cable.  In 
accordance  with  the  provisions  of  the  Act,  the  india-rubber  insula- 
tion was  not  a proper  protection  for  mechanical  damage— the 
material  protection  being  the  rope  or  leather  covering.  As 
examined  by  him,  after  the  explosion,  the  trailing  cable  was  only 
partly  effectively  covered.  He  observed  that  at  three  or  four  parts 
of  the  cable  the  outer  covering  was  entirely  gone,  and  the  only  pro- 
tection to  the  live  wires  was  the  cotton  braiding  and  the  india- 
rubber  insulation.  With  this  condition  of  affaiis,  three  things 
might  have  occurred,  all  of  which  would  have  been  prejudicial  to 
the  pit  and  the  men  working  therein.  First,  there  might  have  been 
a fall  from  the  roof,  which  would  have  cut  the  cable  in  two.  Then, 
if  that  happened  when  the  motor  was  running  there  probably  would 
have  been  spaiking.  Then,  again,  the  cable  might  have  been  trampled 
under  foot,  and  in  that  event  a man  standing  on  it  would  have  sus- 
tained a shock.  Such  a shock  might  have  been  sufficient  to  kill  a 
man  It  altogether  depended  on  the  nature  of  the  ground  and  the 
intimacy  and°closeness  of  the  contact.  Witness  said  he  would  not 
go  the  length  of  saying  that  the  defects  which  he  saw  on  the  trail- 
ing cable  had  been  caused  by  the  force  of  the  explosion.  If  such 
had  been  the  case,  he  saw  no  reason  why  the  explosion  should  have 
selected  different  parts  of  the  cable  and  left  the  remainder. 

In  cross-examination  by  the  Hon.  Wm.  Watson,  Witness  said 
that  if  the  defects  had  been  due  to  hard  bodies  or  substances  fall- 
tog  against,  the  trailing  cable,  he  would  have  expected  that  the 
underneath  part  of  the  covering  would  have  been  clean.  He  par- 
ticularly noticed,  however,  that  the  exposed  parts  of  the  cable  had 
the  appearance  of  having  been  dragged  along  the  floor  of  the  mine,, 
and  had  been  subjected  to  contact  with  considerable  coal  dust. 
After  explosions  he  had  specially  noticed  that  the  rubber  was  very 
clean.  Personally,  he  had  inspected  electrical  plant  in  mines  sub- 
sequent to  three  explosions,  so  that  he  could  speak  with  some 
authority  on  the  subject.  He  was  appointed  an  electrical  inspector 
of  mines  in  November  of  last  year,  and  he  had  considerable  ex- 
perience of  electrical  plants  in  connection  with  mines,  both  on  the 
surface  and  underground. 

In  reply  to  Sheriff  Thomson,  Mb.  Nelson  said  he  was  bound 


to  admit  that  apart  from  the  apparent  defects  in  the  outer  braiding, 
the  trailing  cable  appeared  to  be  in  good  condition. 

For  the  defence,  evidence  was  given  by  John  Wishart,  elec- 
trical coal-cutting  machineman,  Larkhall,  and  Thomas  Weight, 
machineman,  William  Place,  Ferniegair,  to  show  the  precautions 
which  the  management  of  the  colliery  took  to  ensure  that  defects 
in  the  electrical  fittings  were  promptly  attended  to. 

Alexander  Anderson,  managing  director  of  the  firm  of  Messrs. 
Anderson,  Boyes  & Co.,  Ltd.,  electrical,  mining  and  mechanical 
engineers,  Motherwell,  stated  that  he  had  examined  the  trailing 
cable  on  July  26th,  a month  after  the  explosion.  He  was  then  in- 
formed that  the  cable  had  undergone  no  alteration  whatever  from 
the  condition  it  was  in  immediately  following  the  blast.  On  the 
occasion  of  his  examination  he  observed  that  there  were  two  parts 
of  the  cable  where  it  was  exposed,  and  where  the  dielectric  was 
specially  exposed.  There  was  a third  instance  where  the  covering 
was  injured,  but  there  was  no  exposure  of  the  cables  or  the  proper 
insulation.  In  his  view,  he  regarded  it  as  possible  that  these  defects 
might  have  been  caused  in  the  course  of  the  explosion.  He  did  not 
make  that  statement  with  absolute  certainty,  but  the  defects  to 
the  cable  could  have  happened  through  the  dibris  being  thrown 
about. 

The  Fiscal,  in  pressing  for  a conviction,  said  it  had  been  sought 
to  be  made  out  that  the  defects  found  in  the  trailing  cable,  subse- 
quent to  the  explosion,  were  caused  by  the  blast.  He  maintained 
that  such  a contention  was  far  from  being  sound,  because  they  had 
the  clear  and  conclusive  evidence  of  the  two  mines  inspectors  to 
demonstrate  that  the  condition  of  the  cable  was  not  of  recent  origin, 
but  had  been  in  existence  before.  They  could  not  definitely  say 
that  these  defects  brought  about  the  explosion,  but  of  this  they 
were  certain— that  there  had  been  gross  negligence  on  the  part 
of  the  management  of  this  colliery,  resulting  in  the  loss  of  three 
lives. 

Sheriff  Thomson,  without  calling  upon  counsel  for  the  defence 
to  address  the  Court,  said  he  thought  the  trailing  cable  was  un- 
doubtedly quite  sufficient  to  start  with.  Then  they  had  it  on  evidence 
that  the  cable  was  thoroughly  overhauled  and  repaired  six  weeks 
before  the  accident.  From  the  evidence  he  thought  it  was  proved 
that  these  defects  were  not  caused  by  the  explosion,  but  that  they 
must  have  existed  before  it.  Apparently  they  were  not  of  quite 
recent  origin.  It  was  probable,  but  by  no  means  certain,  that  they 
existed  before  the  shift  began,  and,  of  course,  it  might  be  that 
they  occurred  in  the  course  of  the  shift.  If  they  existed  before 
the  shift  began,  then  there  was  gross  negligence  somewhere.  From 
the  evidence  led  that  day  he  did  not  find  any  neglect  of  duty  on 
the  part  of  the  machineman,  and  on  the  assumption,  which  he 
stated  previously,  that  the  defect  arose  before  the  shift  began, 
the  only  inference  he  could  draw  was  that  the  negligence  lay  with 
the  machineman  primarily,  and  only  secondarily,  If  at  all,  with  the 
manager.  8o  far  as  the  latter  official  was  concerned,  he  did 
not  find  that  he  was  negligent  in  his  supervision.  He  did  not  find 
that  he  was  negligent  in  any  system  of  examination  or  repairing, 
and  he  did  not  hold  he  was  negligent  in  the  enforcement  of  any 
rule.  In  the  whole  circumstances  he  could  not  see  that  any 
responsibility  had  been  brought  home  to  the  respondent,  and  there- 
fore he  must  dismiss  him  from  the  bar. 

The  verdict  of  the  Sheriff  was  received  with  some  applause  in 
Court. 


Western  v.  Barr. 

In  the  King's  Bench  Division,  on  Monday,  October  18th,  judgment 
was  given  in  default  of  appearance  of  the  defendants  in  the  action 
of  Messrs.  G.  Western  & Sons  v.  Messrs.  Louis  Mortilmas  Barr  and 
Co  Plaintiffs  claimed  the  sum  of  £119  15s.  6d.  in  respect  of 
supplying  electrical  fittings,  &c.,  to  defendants’  premises. 

Mb.  Justice  Hamilton  ordered  judgment  to  be  entered  for  the 
amount  claimed,  and  costs, 


McMullen  v.  Sunderland  District  Electbic  Tramways 
Co.,  Ltd. 

AT  the  8underland  County  Court,  on  13th  inst.,  before  Judge 
O’Connor,  Isabella  McMullen,  of  Silksworth,  sued  defendant 
company  for  £25  damages  in  respect  of  injuries  received. 

Mb  H.  M.  McLean,  for  the  defendant  company,  admitted 
liability  to  the  extent  of  £15,  which  had  been  paid  into  Court. 

The  Plaintiff  stated  that  on  April  30th  last  while  crossing  the 
road  at  Silksworth  she  was  injured  by  a falling  wire.  She  was 
bruised  and  received  a severe  shock,  and  was  in  bed  fora  month. 

After  hearing  further  evidence,  his  Honour  gave  judgment  for  the 
plaintiff  for  £23  with  costs. 


Tbeneby  v.  Liverpool  Corporation. 

In  the  Liverpool  Court  of  Passage  on  Wednesday  last  week,  before 
Mr  W F.  K.  Taylor,  K.C.,  and  a common  jury,  the  hearing  was 
concluded  of  an  action  brought  by  Mrs.  Trenery  against  the  Liver- 
pool Corporation  to  recover  damages  for  personal  injuries.  Mr. 
Rigby  Swift  was  counsel  for  the  plaintiff,  and  Mr.  Wooll  for  the 
defendant  Corporation.  The  caBe  for  the  plaintiff  was  that  on  the 
night  of  Saturday,  June  19th,  Mrs.  Trenery,  with  her  husband, 
boarded  a Smithdown  Road  tramcar  at  the  junction  of  Hope  Street 
and  Myrtle  8treet.  The  car  was  very  full,  people  standing  up  inside 
as  well  as  on  the  platform.  Plaintiff  secured  a seat,  and  her  husband 
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stood  near  the  door  holding  a strap.  She  intended  to  alight  near 
Parliament  Street,  where  there  was  a request  stop,  and  she  rose 
from  her  seat,  but  on  the  instant  the  car  stopped  and  the  passengers 
were  flung  about,  and  plaintiff  was  thrown  to  the  floor.  She  was 
picked  up  in  a collapsed  condition,  and  developed  floating  kidney, 
with  which  she  had  been  in  bed  for  several  weeks. 

Mb.  Wooll,  for  the  Corporation,  urged  that  the  Corporation 
could  not  be  held  liable,  seeing  the  car  had  been  stopped  suddenly 
out  of  consideration  for  the  public.  He  held  that  every  tramcar 
passenger  must  be  prepared  for  a sudden  stoppage.  The  conductor 
rang  the  emergency  bell  of  five  rings  as  he  saw  a crowd  of  people 
waiting  to  get  on  the  car.  He  called  Sir  James  Barr,  Dr.  Paul  and 
Dr.  Brannigan  to  say  that  the  effect  of  such  a fall  would  not  give 
rise  to  a floating  kidney,  and  it  must  have  been  contracted  prior  to 
the  accident. 

John  A.  Johnson,  the  tramcar  conductor,  said  he  stopped  the 
car  by  using  the  emergency  signal  in  order  to  avoid  scuffling 
between  the  passengers,  as  might  have  been  the  case  if  they  went  to 
Granby  Street,  where  a number  of  people  were  waiting.  Plaintiff 
was  the  only  one  who  complained. 

Mb.  Wooll  quoted  one  of  the  Tramway  by-laws,  apprising 
passengers  that  they  must  be  prepared  for  sudden  stoppages  when- 
ever it  was  necessary  to  avoid  impending  danger. 

Mb.  Bigby  Swift  complained  of  the  system  in  vogue  in  the  tram- 
ways department,  whereby  the  reports  of  their  officials  were  sent 
to  the  town  clerk’s  department,  and  were,  therefore,  not  accessible 
to  the  legal  advisers  of  injured  passengers  for  the  purpose  of  litiga- 
tion against  the  Corporation. 

The  jury  returned  a verdict  for  the  plaintiff,  assessing  the 
damages  at  £153  and  costs.  Judgment  was  entered  for  that 
amount. 

Mb.  Wooll  asked  for  a stay  of  execution,  on  the  ground  that 
there  was  no  negligence,  but  his  Lordship  refused  to  grant  it. 


Electbioity  in  Fife  Coal  Pits. 

Shebiff  Shennan,  Dunfermline,  has  dismissed  the  objections  to 
the  relevancy  of  the  charge  against  the  manager  and  representative 
of  the  Fife  Coal  Co.  and  the  certificated  manager  at  Foulford 
Colliery.  They  are  charged  with  having  contravened  the  special 
electrical  rules  by  having  defective  apparatus  in  Foulford  Colliery. 
It  was  contended  that  the  plant  and  apparatus  were  installed  before 
the  coming  into  force  of  the  special  rules  for  the  use  of  electricity 
in  mines.  Special  Buie  55,  the  Sheriff  points  out,  permits  such 
plants  to  be  continued  in  use  unless  the  inspector  should  otherwise 
direct.  It  is  contended,  on  the  other  hand,  that  the  Inspector  of 
Mines  did  otherwise  direct  by  letter,  and  the  prosecutor  would  fail 
if  he  could  not  prove  the  notice. 

Mb.  D.  Connel,  on  behalf  of  the  Fife  Coal  Co.,  asked  his 
Lordship  to  give  them  time  to  have  their  evidence  collected,  and 
the  Sheriff  fixed  proof  for  November  18th. 


Babcock  & Wilcox,  Ltd.,  v.  Sfeabing. 

In  the  Court  of  Appeal  on  Saturday,  the  16th  inst.,  Lords  Justices 
Vaughan- Williams,  Buckley  and  Kennedy  had  before  them  the 
case  of  Babcock  & Wilcox,  Ltd.,  v.  Spearing,  on  the  appeal  of  the 
plaintiffs  and  cross-appeal  of  the  defendant  against  an  order  of  Mr. 
Justice  Bucknill  in  Chambers  affirming  an  order  of  the  Master. 
In  the  course  of  the  hearing  an  advertisement  which  appeared  in 
the  Electbical  Beview  was  referred  to. 

Mb.  S.  H.  Emandbl,  for  the  plaintiffs,  said  that  the  point  in- 
volved in  the  two  appeals  was  really  the  same.  It  was  whether 
certain  documents  disclosed  in  the  defendant’s  affidavit  of  docu- 
ments should  be  open  for  inspection  by  the  plaintiffs.  The 
defendant  opposed  inspection  on  the  ground  that,  as  he  alleged, 
the  documents  contained  nothing  which  would  assist  the  plaintiffs’ 
case.  The  Master,  in  Chambers,  ordered  that  one  of  the  docu- 
ments, namely,  an  agreement  dated  July  27th,  1908,  and  made 
between  the  defendant  and  Edwin  Danks  & Co.  (Oldbury),  Ltd., 
should  be  open  for  inspection,  but  as  to  a batch  of  other  documents 
he  refused  inspection.  This  order  Mr.  Justice  Bucknill  affirmed.  The 
facts  were  as  follows  : On  May  16th,  1903,  the  defendant,  Arthur 
Horaco  Spearing,  entered  into  an  agreement  with  the  plaintiffs 
for  the  settlement  of  an  action  for  alleged  infringement  of  patents 
which  was  pending  against  the  defendant  and  others  at  the  suit  of 
the  plaintiffs.  AmoDgst  other  things,  it  was  agreed  by  the  defen- 
dant that  he  would  not  undertake  the  sale  or  manufacture  of  any 
water-tube  boilers  in  competition  with  the  plaintiffs.  There  was  a 
proviso  in  the  agreement  that  so  far  as  sale  was  concerned,  that 
restriction  should  only  apply  for  a certain  period,  which  period  had 
now  elapsed.  The  agreement,  however,  remained  valid  for  ever  in 
regard  to  the  undertaking  not  to  manufacture.  The  question  of 
whether  that  agreement  was  reasonable  and  valid  was  the  subject 
of  an  action  in  the  Chancery  Division,  in  which  specific  perform- 
ance was  granted.  The  present  action  was  for  alleged  breach  of 
the  agreement  not  to  manufacture  water-tube  boilers,  an  injunction 
being  asked  for.  Amongst  other  things,  the  defendant  had  pub- 
lished an  advertisement  in  the  Electbical  Beview,  in  which 
he  represented  himself  as  a manufacturer  of  water-tube 
boilers  with  works  at  Oldbury,  Birmingham,  and  the 
plaintiffs  alleged  that  he  had  tendered  in  competition 
with  them  for  the  manufacture  of  such  boilers.  In  other  words, 
they  Baid  that  he  was  manufacturing  or  undertaking  the  manu- 
facture of  water-tube  boilers.  In  reply,  the  defendant  said  that  he 
was  not  manufacturing  or  undertaking  the  manufacture  of  boilers, 


but  that  he  was  selling  them  under  an  agreement  with  Messrs 
Edwin  Danks  & Co.,  Ltd.,  of  Oldbury,  Birmingham.  Defendant 
admitted  that  the  Water-Tube  Boiler  and  Engineering  On  ni 
Oldbury,  was  himself. 

Lobd  Justice  Buckley  : The  defendant  Bays  1 hat  Messrs.  Danks 
under  an  agreement  with  him,  are  entitled  to  manufacture.  Thev 
may  be  his  agents  for  manufacture.  1 

Mb.  Emanuel  : Yes,  and  we  say  that  we  are  entitled  to  have 
inspection  of  that  agreement.  The  Master  who  saw  the  agree- 
ment so  held,  but  he  refused  inspection  of  tenders  by  the  de- 
fendant, which  we  say  are  tenders  for  manufacture. 

Mb.  Distubnal,  for  the  defendant,  submitted  that  the  plaintiffs 
were  not  entitled  at  this  stage  of  the  litigation  to  inspection  of 
either  the  agreement  or  the  tenders.  The  whole  question  was 
whether  the  defendant  was  undertaking  to  manufacture,  and  that 
would  have  to  be  decided  at  the  trial.  The  defendant’s  case  was 
that  he  only  sold  boilers  which  were  manufactured  by  Messrs 
Danks,  who  were  an  old-established  firm  of  boiler  makers.  The 
documents  when  examined  so  far  from  showing  that  the  defendant 
was  manufacturing  showed  that  he  was  not  manufacturing. 

Lobd  Justice  Kennedy:  Then  you  ought  to  be  only  too 
delighted  to  show  them. 

Mb.  Distubnal  submitted  that  as  Messrs.  Danks  were  rival 
manufacturers  with  the  plaintiffs,  the  defendant  ought  not  to  be 
called  upon  to  disclose  the  tenders,  which  would  show  the  nameB 
of  the  customers  and  the  prices. 

After  some  further  discussion,  their  Lobdships  intimated  that  in 
their  view  the  agreement  and  all  the  other  documents  in  question 
ought  to  be  open  for  inspection,  and  it  was  directed  that  the 
plaintiffs  should  have  inspection,  but  that  in  the  case  of  tenders  thev 
should  be  furnished  with  copies  with  the  prices  and  names  of 
customers  left  out.  Order  accordingly. 


Lingwood  v.  Bbaulik. 

In  the  City  of  London  Court,  on  Friday,  before  Judge  Lumley 
Smith,  K.C.,  a claim  waB  made  by  Frank  Lingwood,  clerk,  93 
Elboro  Street,  Southfields,  against  Mr.  George  Braulik,  proprietor 
of  the  Victoria  Electric  Works,  8,  Lambeth  Hill,  E.C.,  to  recover 
the  sum  of  £3  5s.  wages  due,  and  damages  for  alleged  wrongful 
dismissal. 

Plaintiff  said  he  was  in  the  defendant’s  service  for  three  years 
as  a clerk,  latterly  at  32s.  6d.  a week.  He  had  compiled  a book  of 
cost  prices  of  all  the  electrical  goods  dealt  in  by  the  defendant, 
and  when  the  defendant  made  the  discovery,  he  was  instantly  dis- 
missed from  his  employment.  He  had  prepared  the  book  for  use 
in  the  office.  It  was  not  done  for  use  in  a competitive  firm’s 
service.  He  was  now  employed  by  the  General  Electric  Co.,  Ltd" 

He  had  since  burned  the  book. 

Defendant  said  he  was  very  surprised  to  find  that  the  plaintiff 
had  compiled  a cost  prices  book.  They  were  all  of  a private  and 
confidential  nature,  and  included  the  names  of  the  manufacturers 
from  whom  he  bought  all  his  electrical  goods.  Plaintiff  had 
collated  the  information  from  index  cards,  and  was  guilty  of  a 
breach  of  confidence.  He  might  have  given  the  information  to 
any  competitors.  If  the  plaintiff  had  parted  with  the  cost  prices 
to  other  firms,  defendant’s  business  would  have  been  got  away 
from  him,  and  his  prices  cut. 

Judge  Lumley  Smith  said  that  betraying  one’s  master’s  con- 
fidence was  not  consistent  with  a proper  discharge  of  duty.  If  it  I 
had  been  merely  a record  of  what  different  firms  charged  he  would 
not  have  thought  anything  of  it,  but  it  went  further  than  that. 

It  was  a record  of  transactions  which  the  master  bad  been  having 
for  some  considerable  period  with  different  firms,  and  that  could 
only  be  useful  for  the  purpose  of  being  carried  away  after  he  left 
the  service.  He  thought  it  amounted  to  a breach  of  confidence. 

On  the  whole,  the  master  was  justified  in  dismissing  the  plaintiff. 
Judgment  for  the  defendant,  with  costs. 


Bbitish  Wbstinghouse  Electbic  and  Manufaotubing 
Co.,  Ltd.,  v.  Bbaulik. 

Mb.  Justice  Joyce  in  the  Chancery  Division  on  Monday,  delivered 
a considered  judgment  in  this  action  which  was  brought  by  the 
plaintiffs  for  an  injunction  to  restrain  the  defendant  from  infringing 
letters  patent  granted  to  them  in  1902  for  an  improvement  in  arc 
lamps.  The  facts  sufficiently  appear  from  the  following 
judgment: — 

Mb.  Justice  Joyce  said  the  invention  claimed  by  the  patent  in 
this  case  is : “ An  arc  lamp  having  downwardly-pointed  electrodes, 
and  provided  with  both  downward  and  horizontal  feed  mechanism 
so  arranged  that  a certain  amount  of  operation  of  the  horizontal- 
feed  mechanism  takes  place  before  the  downward-feed  mechanism 
is  permitted  to  operate,  subject  to  the  disclaiming  note.”  The  dis- 
claiming note  is  : “ The  lamps  to  which  this,  my  invention,  applies, 
are  of  the  type  in  which  the  current  is  supplied  to  the  electrodes 
through  elect  rode-holders  in  which  the  upper  ends  of  the  electrodes 
are  firmly  clipped,  and  which  are  capable  of  being  lowered 
simultaneously  through  the  same  distance,  and  about  one  of  which 
the  corresponding  electrode  can  swing  under  the  action  of  a device 
acting  near  its  lower  end,  and  I limit  my  claim  to  lamps 
of  this  description.”  Apparently  the  original  claim  waB  too 
wide,  and  by  the  disclaiming  note  the  plaintiffs  restrict  the  appli- 
cation of  their  invention  to  a particular  kind,  or  particular  kinds, 
or  to  a specified  type  of  are  lamp,  in  such  arc  lamp  claiming  any 
and  every  arrangement  whereby  a certain  amount  of  the  opera  tips 
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of  the  “ horizontal  feed  mechanism,”  a term  previously  defined, 
takes  place  before  the  “ downward  feed  mechanism,”  a term  also 
previously  defined,  is  permitted  to  operate.  He  does:  not  claim 
some  specified  or  any  particular  apparatus  or  mechanism  to  effect 
the  purpose  indicated.  The  patent  is  not  for  any  particular  con- 
trivance or  device  to  effect  a certain  object,  but  generally  for  every 
mode  of  effecting  that  object  in  any  arc  lamp  having  certain  speci- 
fied characteristics.  The  specification,  by  letterpress  and  drawings, 
in  which  it  is  admitted  on  the  part  of  the  plaintiffs,  for  it  could  not 
be  denied,  that  there  are  several  errors  and  inaccuracies,  purports 
to  show  a mechanism  quite  easy  to  contrive,  the  object  being  given 
whereby  such  an  arrangement  as  claimed  can  be  effected  in  the 
particular  type  of  arc  lamp  to  which  the  invention  is  intended  to 
apply,  but  it  does  not  claim  this  specific  mechanism  or  any  other 
particular  mechanism.  Now,  assuming  the  validity  of  the  plaintiffs’ 
patent,  if  I rightly  understand  what  the  defendant  is  doing,  it 
appears  to  me  that  his  lamp  is  an  infringement.  But  I think  the 
real  and  serious  question  in  the  present  case  is  the  validity  or 
otherwise  of  the  plaintiffs’  patent,  and  this  is  impugned  upon  two 
grounds: — First,  it  is  said  that  this  patent  is  invalid  for  want  of 
sabject  matter;  and,  further,  that  the  patent  was  completely  anti- 
cipated by  the  invention  claimed  in  Graham’s  specification.  As 
has  been  said,  and  as  I have  said  before,  I do  not  intend  to  describe 
and  explain  the  details  of  these  various  lamps  or  to  discourse  upon 
the  scientific  nature  of  what  I do  not  understand.  Lord 
Justice  Bowen  pointed  out  in  the  Fleet  Case  in  2 Times 
Law  Reports,  that  it  is  no  part  of  the  function  of  the  Court 
to  qualify  itself  as  an  expert.  The  Court,  in  Buch  a case 
as  this,  has  to  act  upon  the  evidence  of  experts  whose  quali- 
fications and  opinions  are  tested  by  cross-examination,  and  the 
Court  weighs  the  evidence  so  given  and  tested.  Thus  proceeding, 
to  my  mind,  the  result  of  the  evidence  is  this;  That  there  being  a 
well-known  contrivance  or  arrangement,  common,  if  not  universal, 
in  the  kind  of  arc  lamps  in  ordinary  use,  this  patent  is  taken  out 
for  the  application  of  such  contrivance  or  arrangement  mutatis 
mutandis  to  a precisely  similar,  if  not  the  very  same,  purpose  in  a 
particular  specified  type  of  arc  lamp,  namely,  that  described  in  the 
claim  as  limited  by  the  disclaiming  clause.  This  contrivance  or 
arrangement  as  employed  in  the  vertical  arc  lamp  in  common  use 
at  the  date  of  the  patent  is  variously  described  in  the  evidence. 
To  make  use  of  it  in  the  manufacture  of  any  new  or  other  type  of 
arc  lamp,  I think  was  a perfectly  natural  and  the  obvious  thing  to 
do,  and  there  does  not  appear  to  have  been  the  slightest  difficulty 
in  doing  it.  It  might,  no  doubt,  have  been  done  in  various  ways, 
in  any  one  of  which  there  might  possibly  be  invention  and  conse- 
quently subject  matter  for  a patent ; but,  in  my  opinion,  there 
could  not,  in  the  circumstances,  be  a good  patent  merely  for  the 
use  in  any  new  or  special  kind  of  arc  lamps  of  that  which  was 
already  known  and  commonly  adopted  in  the  ordinary  arc  lamps 
for  practically  the  same  purpose.  Rightly  or  wrongly,  I think  the 
objection  founded  on  want  of  subject  matter  to  be,  in  the  circum- 
stances, a good  and  valid  objection  to  the  patent,  and  that  is  what 
is  claimed  ; there  is  no  invention  to  support  the  patent,  and  con- 
sequently, in  my  opinion,  this  action  fails.  As  to  the  other 
objections,  I do  not  think  it  can  be  denied  that  the  invention 
described  in  Graham’s  American  specification  is  within  the  claim 
of  the  patent  in  question,  and  that  the  lamp  described  in  such 
specification  would  work  in  the  manner  which  the  patentee  claims 
as  his  invention,  and  for  which  he  has  obtained  his  patent.  Upon 
the  whole,  I think  that  the  plaintiffs’  patent,  if  otherwise  valid,  has 
been  anticipated  by  Graham’s  patent,  if  not  by  others ; but  the 
ground  upon  which  I decide  this  case  is,  that  in  the  so-called 
invention  of  the  patentee  as  claimed,  there  was  no  real  invention 
or  subject  matter  to  support  a patent.  The  result  is,  that  I dismiss 
the  action  with  the  usual  consequences. 

Mb.  Gbay  : I ask  your  Lordship  to  certify  that  the  particulars  of 
objections  were  reasonable  and  proper.  I dare  say  my  friend  and 
I can  agree  the  certificate,  if  your  Lordship  would  prefer  it  in  that 
form. 

Mb.  Justice  Joyce  : If  you  agree,  I will  certify  it. 

Me.  Russel  Clabke  : We  should  have  to  agree. 

Mb.  Justice  Joyce:  Is  there  any  question  about  it  ? 

Mb.  Russel  Clabke  : I do  not  think  there  is. 

Mb.  Gbay  : There  were  some  things  which  were  not  referred  to, 
and,  of  course,  I cannot  get  my  certificate  as  to  those. 

Mb.  Russel  Clabke  : I do  not  Buppoae  there  will  be  any  diffi- 
culty. 

Mb.  Justice  Joyce  : There  will  be  liberty  to  mention  it  to  me  if 
you  dannot  agree. 

Mb.  Gbay  : I do  not  think  it  will  be  necessary. 

Mb.  Justice  Joyce  : Very  well,  then  the  action  will  be  dismissed 
with  costs. 


We  learn  from  the  British  Westinghouse  Co.  that  they  have 
lodged  notice  of  appeal. 


Holmes  v.  Associated  Newspapebs,  Ltd. 

Ms.  Justice  Neville  this  week  was  occupied  in  the  Chancery 
Division  with  the  hearing  of  a patent  action — Holmes  v.  Associated 
Newspapers,  Ltd. — by  which  the  plaintiff  claimed  an  injunction  in 
respect  of  an  alleged  infringement  of  letters  patent  No.  9,802  of 
1898,  granted  for  an  invention  for  a combination  of  electric  motors 
for  driving  printing  presses,  &c. 

The  plaintiff  was  represented  by  Mr.  Walter,  K.C.,  and  Mr.  J. 
Hunter  Grey ; and  Mr.  Astbury,  K.C.,  and  Mr.  Kerley  appeared  for 

the  defendants. 

Mb.  Walteb  explained  that  the  action  was  brought  in  respect  of 
the  motors  of  an  electrically-driven  printing  press  exhibited  by  the 
defendants  at  the  White  City  and  supplied  to  them  by  Kohler  Bros., 


of  U.S.A.  and  England,  who,  it  was  understood,  took  all  responsibility 
in  the  matter.  Having  explained  the  methods  of  modern  printing, 
the  speed  at  which  modem  presses  worked,  the  great  length  of 
paper  used,  and  the  consequent  necessity  for  smooth  working, 
counsel  said  the  patent  in  question  was  for  a system  of  coupling  up 
electrically-driven  motors  for  the  purpose  of  driving  printing 
machinery,  by  which  method  the  full  power  of  the  motor  could  be 
applied  without  shock,  with  the  advantage  that  the  armature 
shaft  of  the  main  motor  was  in  motion  before  it  was  called 
upon  to  exercise  its  full  driving  power — that  was  to  say,  that 
at  the  same  time  that  a small  motor  was  doing  it3  work,  an  over- 
lapping took  place,  and  the  current  began  to  come  on  the  large 
motor.  While  the  small  motor  was  running  doing  its  work,  the 
current  was  turned  on  to  the  large  motor,  causing  the  latter  to 
speed  up  until  it  overlapped,  the  small  motor,  and  eventually  took 
up  the  load.  By  this  arrangement  a gradual  movement  was  obtained, 
and  the  small  motor  was  in  action  until  up  to  the  time  when  the 
full  power  came  on.  The  result  was  that  there  was  no  jerk.  The 
attempt  to  produce  a slow  movement  by  driving  from  a single 
large  motor  when  coupled  with  a printing  machine  resulted  in 
danger  not  only  to  the  printing  but  also  to  the  motor,  due  to 
overheating.  In  order  to  Btart  a large  motor,  as  his  Lordship  might 
understand,  there  was  an  enormous  amount  of  power  necessary 
to  overcome  the  inertia  of  the  printing  press.  The  full  current 
went  through  the  machine,  and  if  the  whole  of  the  energy  was 
turned  on  at  once,  part  was  turned  into  heat  and  was  apt  to  melt 
the  insulation  and  destroy  the  armature.  It  was  in  order  to  pro- 
vide against  those  difficulties  that  the  patent  in  question  was 
directed.  To  carry  this  principle  into  effect  they  provided  a direct 
and  simple  connection  between  the  main  Bhaft  of  the  driving 
motor  and  the  spindle  of  the  printing  press  and  then  between  the 
two  motors.  Then  by  means  of  a reversing  gear  the  auxiliary  motor 
could  be  left  at  rest  when  the  big  motor  gathered  speed  and  took  the 
load.  That  was  the  invention  which  the  plaintiff  claimed  was  both 
novel  and  useful.  A number  of  specifications  had  been  put  in 
which  were  relied  upon  as  anticipations,  but  none  of  them  seemed 
to  have  accomplished  what  the  plaintiffs  had  done  by  the  same 
means,  and  he  (counsel)  would  deal  with  them  when  he  had  heard 
what  his  friends  on  the  other  side  had  to  say  about  them.  As  he 
understood  Mr.JAstbury  accepted  his  explanation  of  the  working  of 
the  invention,  he  would  be  able  to  deal  with  his  witnesses  quite 
shortly. 

Mb,  Dugald  Clebk,  called  in  support  of  the  plaintiff’s  case,  in 
answer  to  Mb.  Walteb,  said  that  he  had  had  considerable 
experience  of  electrical  contrivances  and  machinery.  He  had  read 
the  specification  of  the  invention  in  question,  and  it  dealt  with  the 
difficulties  of  working  modern  printing  presses  electrically. 

Mb.  Walteb  : What  are  those  difficulties  ? 

Witness  said  that  modern  printing  presses  carried  paper  in  very 
large  rolls,  and  the  paper  was  usually  of  a very  tender  nature.  A 
very  little  jerk  would  break  the  paper,  and  it  was  consequently 
very  important  that  every  press  should  be  started  very  gently,  and 
it  was  also  necessary  as  well  as  starting  the  press  gently,  that  full 
power  should  be  obtained  almost  immediately  after  the  paper  had 
been  adjusted  before  the  press  was  started.  Those  essentials  were 
given  by  the  plaintiffs’  combination.  The  arrangements  in-the 
specification  were  such  that  all  the  operations  must  follow  in  a 
mechanical  sequence,  and  therefore  you  got  a smooth  starting.  The 
main  motor  spindle  ran  faster  than  the  press  spindle,  and  there- 
fore there  was  leverage.  With  a small  motor  the  leverage  the 
small  motor  had  on  the  large  motor  was  much  less  than  the  leverage 
of  the  large  motor  on  the  press.  Having  a mechanical  series  there 
was  very  little  leverage,  and  the  result  was  that  you  got  a 
smooth  starting.  The  tendency  was  to  start  the  motor  smoothly 
and  with  very  little  jerking.  He  had  looked  at  all  the  papers 
connected  with  the  case  very  carefully,  and  he  found  all  the 
essentials  of  the  plaintiff’s  specification  in  the  defendants’  machine. 
He  did  not  find  the  plaintiff’s  invention  described  in  any  of  the 
prior  specifications  relied  upon  as  anticipations. 

Cross-examined  by  Mb.  Astbuby,  Witness  said  that  when  using 
only  one  motor  the  difficulty  at  starting  was  the  keeping  up  of  the 
slow  speed,  so  as  to  get  gradually  up  to  the  high  speed.  Much  greater 
power  was  required  to  start  the  machine  after  it  had  been  at  rest 
than  was  required  to  keep  it  going  once  it  was  in  motion.  It 
followed,  therefore,  that  when  using  one  motor,  if  the  energy  waB 
sufficient  to  enable  the  machine  to  Btart,  it  would  take  up  its  power 
much  too  quickly  in  order  to  enable  it  to  do  the  preliminary  opera- 
tions. It  would  produce  a check,  and  a check  that  would  tend  to 
tear  the  paper.  In  some  respects  the  action  of  the  plaintiffs’  and 
defendants'  machines  was  different.  The  sequence  of  action  was 
not  always  the  same. 

Evidence  was  given  by  Mb.  Madge,  of  the  People,  and  other 
gentlemen  connected  with  newspapers,  who  spoke  to  the  utility  of 
the  plaintiff’s  invention  and  the  impossibility  of  using  electric 
motors  for  printing  machines  before,  and  the  hearing  was  adjourned. 

On  Wednesday  Mb.  Walteb,  K.C.,  summed  up  the  case  for  the 
plaintiff.  Without  opening  the  case  for  the  defence,  Mb.  Astbuby, 
K.C.,  proceeded  to  call  his  evidence,  and  Mb.  Henby  Hofwood,  of 
the  Patent  Office,  gave  formal  evidence  as  to  the  production  of 
certain  documents  of  1898  that  had  been  produced  and  were  relied 
upon  by  the  defence.  The  hearing  was  again  adjourned. 


Noethebn  Electbical  and  Ventilating  Co.,  Ltd.,  v.  D.  Yates 
Gbkuoby. 

Befobe  Mr.  W.  F.  K.  Taylor,  K.O.,  presiding  Judge,  at  the 
Liverpool  Court  of  Passage,  on  October  18th,  plaintiffs  claimed 
from  defendant,  who  was  a theatrical  manager  of  Douglas,  I.O.M., 
the  recovery  of  £51 12s.,  the  price  of  a dynamo  supplied  by  them. 
Plaintiffs’  case  was  that  in  May  they  delivered  to  Gregory  a 
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dynamo  complete  with  all  accessories,  without  a warranty,  which 
he  required  for  the  purpose  of  a bioscope  entertainment  at  Douglas. 
The  charge  made  by  plaintiffs  was  £51  12s.,  which  Gregory  now 
refused  to  pay.  The  company  declared  that  the  dynamo  was 
used  in  the  l9le  of  Man  all  the  season  without  complaint,  and  that 
it  was  one  such  as  defendant  required.  Defendant,  however,  offered 
to  pay  £25  for  the  dynamo,  which  was  refused.  On  the  writ  being 
issued,  a counterclaim  was  put  in  for  the  price  of  an  electric 
lighting  engine,  which  plaintiffs  had  supplied  him,  and  which  he 
declared  was  defective.  Evidence  was  given  in  support  of 
plaintiffs’  case. 

Defendant,  in  evidence,  asserted  that  the  dynamo  was  pur- 
chased by  him  with  a warranty  that  it  was  a first-class  electrical 
machine,  and  that  it  was  competent  to  accomplish  the  work 
required  of  it.  It  was,  however,  not  a first-class  machine,  and 
could  not  do  the  work,  and  he  claimed  that  it  was  not  worth  more 
than  £30,  which  had  been  paid  into  Court. 

Me.  Kennedy  (for  plaintiffs)  pointed  out  that  no  complaint  had 
been  made  about  the  engine  until  the  claim  was  put  in  in  respect 
of  the  dynamo. 

Me  Cdthbeet  Smith  (for  defendant)  replied  that  his  client  had 
been  away.  He  asked  that  a substantial  amount  should  be  taken 
off  the  sum  of  £68  15s.  which  had  been  paid  for  it,  because  the 
machine  was  older  than  it  was  represented  to  be,  and  had  not 
given  satisfaction. 

His  Lobdship  gave  judgment  for  plaintiffs  on  the  claim  for 
£43  12s.,  and  also  found  for  them  on  the  counterclaim,  with  costs. 


Abmoedcct  Manufactubikg  Co.  v.  The  Genebal 
Incandescent  Co. 

On  Monday  Mr.  Justice  Ridley  and  a special  jury  in  the  King’s 
Bench  Division  had  opened  before  them  an  action,  in  which  the 
Armorduct  Manufacturing  Co.,  of  London  and  Birmingham,  sued 
the  General  Incandescent  Co.,  of  Great  Eastern  Street,  E.C.,  for 
damages  for  alleged  conversion  by  the  defendants  of  certain  goods 
belonging  to  plaintiffs. 

Mb.  Montagu  Lush,  K.C.,  said  the  plaintiffs,  as  well  as  the 
defendants,  had  depots  in  different  towns  in  the  country.  In  1904 
a Mr.  S.  Haynes,  who  traded  as  “ The  Electrical  Stores,  S.  Haynes, 
agent,”  was  plaintiffs’  agent,  but  there  appeared  to  be  a discrepancy 
between  the  goofs  in  his  stock  and  the  money  he  had  paid  over, 
and  it  was  found  that  he  had  also  been  acting  as  the  defendants’ 
agent.  His  agency  with  the  plaintiffs  was  terminated,  and  after- 
wards he  was  appointed  as  manager  of  the  defendants’  depots  at 
Nottingham  and  Derby.  The  allegation  of  plaintiffs  was  that  the 
defendants  had  received  the  £170  (which  was  the  value  of  the 
goods  plaint  ffs’  had  missed),  and  that  amount  had  been  paid  into 
their  account  by  Haynes,  acting  as  their  agent.  Defendants  denied 
the  allegations.  Counsel  added  that  judgment  had  been  secured 
against  Haynes  for  £160,  but  it  had  not  been  satisfied. 

On  defendants’  behalf,  Mb.  Lewis  Thomas,  K.C.,  contended  that 
there  was  no  case  to  go  to  the  jury. 

His  Lobdship,  however,  said  he  thought  there  was.  Haynes, 
acting  quite  rightly,  told  the  defendants  that  he  had  sold  certain 
of  plaintiffs’  goods,  but  acting  in  accordance  with  his  agreement, 
he  paid  all  the  money  he  had  received  to  his  employers,  the 
defendants,  who  should  have  paid  plaintiffs  their  share.  He 
thought  it  was  plain  that  defendants  kept  the  money,  and  the  case 
was,  in  his  opinion,  undefended. 

The  hearing  was  resumed  on  Tuesday,  when  Mr.  W.  J,  Moore,  the 
managing  director  of  the  defendant  company,  gave  evidence. 

The  jury  returned  a verdict  in  favour  of  the  plaintiffs,  and  his 
Lordship  entered  judgment  accordingly,  ordering  the  payment  to 
plaintiffs  of  £58  8s.  and  an  inquiry  for  account  as  to  the  balance 
that  might  be  due. 

A stay  of  execution  was  granted. 


TRADE  NAMES  AND  TRADE  DESCRIPTIONS. 


By  A BARRISTER-AT-LAW. 


Eveby  trader  who  relies  on  his  good  name  and  the  good  name  of 
the  article  which  he  deals  in  to  assist  in  the  promotion  of  his 
business,  is  naturally  solicitous  with  regard  to  the  way  in  which 
the  law  will  protect  him.  It  is  true  he  may  become  the  proprietor 
of  a registered  trade  mark  ; but  it  is  not  proposed,  in  the  present 
article,  to  deal  with  the  English  law  of  trade  marks — properly  so 
called.  What  it  is  desired  to  show  is  that,  according  to  the  law 
of  England,  the  fraudulent  use  of  a trade  mark  or  name  will  be 
made  the  subject  of  judicial  control. 

Apart  altogether  from  the  law  of  trade  marks,  the  English  Courts 
have  and  will  exercise  an  inherent  jurisdiction  to  prevent  one 
trader  adopting  the  title  of  another’s  goods  with  a fraudulent 
intent.  Again,  the  law  of  England  will  restrain  what  is  known  as 
11  passing  off.”  Thus,  suppose  the  steel  made  by  a particular  firm 
were  to  become  known  throughout  England  as  " Elephant  Steel” — 
so  well  known  that  anyone  buying  " Elephant  Steel  ” would  know, 
or  assume,  that  it  was  tho  product  of  the  firm  in  question.  Sup- 
pose that,  in  those  circumstances,  another  steel  merchant  were  to 


stamp  his  bars  with  the  words  “ Elephant  Steel,”  the  Courts  would 
interfere  to  prevent  his  committing  this  fraud  upon  the  public. 
This  principle  would  be  held  to  apply  whether  plaintiff  or  defen- 
dant was  a foreigner  trading  in  England.  So  it  is  apprehended 
that  if  an  American  firm  of  steel  merchants  had  acquired  what  we 
may  term  a customary  title  to  a certain  name,  their  use  of  it  would 
be  protected.  Again,  if  an  English  firm  had  acquired  the  right  we 
have  indicated,  it  would  not  be  competent  for  the  American  firm 
to  make  infringing  articles  in  America,  and  import  them  into 
England  to  deceive  “ His  Majesty’s  subjects.”  Such  a proceeding 
would  be  restrained  and  prevented,  if  the  offenders  could  be  got 
hold  of. 

The  fact  that  the  misuse  of  a name  will  be  prevented  was  well 
illustrated  in  the  case  of  Aerators,  Ltd.,  v.  Automatic  Aerator 
Patents,  Ltd.,  which  was  heard  by  Mr.  Justice  Farwell  early  in 
June,  1903.  There  the  plaintiff  company,  who  are  the  proprietors 
of  the  well-known  “ sparklets,”  sought  to  restrain  the  defendants 
from  using  the  name  “Automatic  Aerator  Patents,  Ltd.,”  on  the 
ground  that  it  so  nearly  resembled  the  name  of  the  plaintiff  com- 
pany as  to  be  calculated  to  deceive.  Sec.  20  of  the  Companies’ 
Act  provides  that  no  company  shall  be  registered  under  a name 
identical  with  that  by  which  a subsisting  company  is  already 
registered,  or  so  nearly  resembling  the  same  as  to  be  calculated  to 
deceive,  except  in  certain  cases,  which  are  not  material  to  the 
present  discussion.  It  follows  from  this  that  a company  has  greater 
rights  than  an  individual  in  respect  of  names  which  are  identical, 
for  while  John  Smith  cannot  always  prevent  another  John  Smith 
using  his  own  name,  John  Smith,  Ltd.,  could  prevent  the  registra- 
tion of  any  other  company  as  John  Smith,  Ltd.  Mr.  Justice 
Farwell,  however,  declined  to  grant  an  injunction,  for  the  reason 
that,  giving  words  their  ordinary  meaning,  no  one  was  likely  to  be 
deceived.  Further,  it  was  not  competent  for  any  company  or 
person  to  claim  the  sole  proprietorship  of  any  word  in  common  use. 
“ For  example,”  said  his  Lordship,  “suppose  a company  had  regis- 
tered the  name  of  * Motors,  Ltd.,’  and  another  the  name  of  ‘Auto- 
mobiles, Ltd.,’  it  appears  to  me  impossible  to  say  that  they  could 
thereby  prevent  all  other  companies  from  using  as  part  of  their 
titles  these  two  words,  which,  so  far  as  I know,  are  the  only  words 
which  represent  the  fashionable  locomotives  of  the  day,  although 
their  sole  trade  was  the  manufacture  or  sale  of  motors  or  auto- 
mobiles  In  considering  whether  a name  is  calculated  to 

deceive,  it  is,  as  I have  said,  material  to  see  what  that  name  is  ; 
and  if  the  name  is  Bimply  a word  in  ordinary  use,  representing  a 
machine  or  an  article  of  commerce,  the  probability  of  deception 
is  out  of  all  proportion  less  than  it  would  be  in  the  case  of  an 
invented  or  fancy  word,  or  even  of  the  name  of  a place.” 

Even  if  a man  uses  his  own  name  m connection  with  his  business, 
with  intemt  to  defraud,  the  Courts  will  prevent  him. 

In  Holloway  v.  Holloway,  13  Beav.  209,  the  defendant,  Henry 
Holloway,  commenced  selling  pills  as  H.  Holloway’s  pills  in  boxes 
similar  to  those  of  the  plaintiff,  Thomas  Holloway,  with  a view  to 
passing  off  his  pills  as  the  plaintiff’s.  He  was  restrained  by  in- 
junction. Again,  where  a man  named  Day  having  obtained  the 
authority  of  one  Martin  to  use  his  name,  set  up  in  business  as 
Day  & Martin,  and  sold  blacking  in  bottles  with  labels  similar  to 
those  of  the  well-known  firm,  he  was  restrained  by  injunction. 
These  two  cases  illustrate  the  proposition  that  “ fraud  vitiates 
everything.”  In  the  absence  of  fraud,  however,  a man  may  use 
his  own  name  in  his  own  business,  no  matter  what  may  be  the  con- 
sequences to  his  neighbours.  The  case  of  Turton  v.  Turton  may  be 
regarded  as  a leading  authority  in  support  of  this  proposition. 
The  plaintiffs  had  for  many  years  carried  on  the  business  of  steel 
manufacturers  in  Sheffield  under  the  style  of  “ Thomas  Turton  and 
Sons.”  In  1886  they  were  registered  as  a company,  and  added  the 
word  “ Limited  ” to  the  above  title.  The  defendants  were  John 
Turton  and  his  Wo  sons.  John  Turton  had  commenced  a business 
very  similar  to  that  of  the  plaintiffs  in  1869,  in  partnership  with 
one  Lawton,  under  the  style  of  “Turton  and  Lawton.”  In  1875 
Lawton  retired,  when  John  Turton  took  his  sons  into  partnership 
under  the  style  of  “ John  Turton  & Sons.”  Owing  to  the  confusion 
caused  by  the  similaritv  of  names,  the  plaintiffs  sought  an  injunction 
to  restrain  the  defendants  from  carrying  on  the  business  of  steel 
merchants  and  manufacturers  under  this  name,  or  any  name  so 
closely  resembling  their  own  as  to  be  calculated  to  deceive.  Much 
evidence  was  called  as  to  the  confusion  which  had  arisen  in  Sheffield, 
but  the  defendant  deposed  that  the  new  name  of  his  firm  had  been 
adopted  for  the  sole  purpose  of  making  known  the  fact  that  his  two 
sons  had  become  partners.  When  the  case  reached  the  Court  of 
Appeal,  their  lordships  refused  to  grant  an  injunction.  The  late 
Lord  Esher  said:  — 

“ It  is  not  alleged,  and  it  certainly  is  not  proved,  that  the  defen- 
dant did  anything  in  the  way  of  his  trade  which  tended  to  give 
any  other  meaning  to  the  name  in  which  he  carried  on  his  business, 
or  which  could  give  any  other  meaning  to  it,  than  the  mere  fact 
that  he  did  carry  on  his  business,  and  was  in  partnership  with  his 
sons.  The  plaintiffs  have  no  right  to  say  a man  may  not  us^e  his 
own  name.  Upon  principle  I should  say  it  is  perfectly  clear  that 
if  all  a man  does  is  to  carry  on  the  same  business,  and  to  state  how 
he  is  carrying  it  on,  that  statement  being  the  simple  truth,  and  he 
does  nothing  more  with  regard  to  the  respective  names,  he  is  doing 
no  wrong,  and  there  is  no  prinia  facie  case  against  him.” 

The  law  on  this  subject  may  be  thus  summarised  : — 

1.  A man  will  not  be  restrained  from  simply  carrying  on  business 
in  his  own  name,  even  though  confusion  may  arise. 

2.  A man  will  be  restrained  from  carrying  on  business  in  his  own 
name  dishonestly,  i.c.,  when  he  not  only  uses  his  own  name,  but 
uses  it  in  such  a way  (that  is,  in  conjunction  with  other  circum- 
stances) as  to  represent  that  his  business  or  his  goods  are  the  busi- 
ness or  goods  of|another  trader. 
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3.  If  a trader  has  a trade  came  for  his  gcods  which  denotes 
those  goods  solely  in  the  market,  and  distinguishes  his  gcods  from 
similar  goods  of  other  traders,  so  that  the  trade  and  the  public, 
when  asking  for  goods  under  that  name,  mean  and  intend  to  get 
particular  goods  emanating  from  one  particular  trade  source 
(although  they  may  net  know  such  trader’s  name),  then  he  is 
entitled  to  be  protected  by  the  Court  against  other  traders  using 
that  name  in  such  a way  as  to  be  calculated  to  pass  off  other  goods 
as  his. 

The  doctrine  of  ‘‘passing  off”  may  also  be  illustrated  by 
reference  to  numerous  decisions.  In  one  case,  it  was  held  that 
there  was  no  monopoly  in  the  use  of  the  word  ‘‘magnolia”  as 
applied  to  metal,  as  it  had  become  well  known  in  the  trade  as  a 
substance  peculiarly  adapted  for  bearings  in  machinery.  Where, 
however,  a brewer  had  manufactured  ale  at  Stone  for  a number  of 
years,  so  that  his  ale  came  to  be  known  as  “ Stone  ale,”  an  injunc- 
tion was  granted  to  restrain  the  defendant,  who  had  only  recently 
come  to  the  town,  from  selling  ale  under  the  appellation  of  “ Stone 
ale,”  or  “ Montgomery  Stone  ale.”  (Montgomery  v.  Thompson 
(1891),  A.C.,  217.) 

As  a trade  name  is  really  acquired  through  the  laches  of  the 
market,  so,  too,  a trade  name  may  be  lost  through  the  laches  of  the 
owner.  If  the  owner  of  a trade  name  allows  bis  rivals  to  use  his 
trade  name  on  their  gcods  without  objection  it  will  cease  to  be  his 
trade  name.  It  will  become,  in  legal  phraseology,  publici  juris, 
i.c .,  common  property.  What  is  the  test  whereby  to  ascertain 
whether  that  which  was  originally  a trade  name  has  become 
publici  juris—  i.e.,  common  property  ? It  becomes  so  when  it 
ceases  to  be  distinctive — when  it  ceases  to  denote  solely  the 
original  man’s  goods  in  the  market.  Of  course,  it  ceases  to 
denote  his  goods  solely  if  it  is  habitually  used  cn  similar  goods 
by  other  traders.  But  this  state  of  things — habitual  use  by 
other  traders — can  only  arise  with  the  acquiescence,  ie.,  by  the 
sanction,  of  the  original  trader.  If  when  he  becomes  aware  that 
another  or  others  are  using  his  trade  name  he  takes  legal  proceed- 
ings to  stop  that  use,  presumably  he  will  succeed  ; if  he  does  not, 
then  he  will  be  held  to  have  acquiesced  in  what  is  being  done,  and 
will  be  precluded  from  interfering  afterwards.  If,  therefore,  a 
trader  becomes  aware  that  his  rights  to  his  trade  name  are  being 
invaded,  he  must  take  steps  promptly  to  assert  and  protect  those 
rights,  if  he  wishes  to  preserve  them,  and  he  must  not  content  him- 
self with  a mere  protest,  or  even  with  a threat  of  legal  proceed- 
ings ; but  if  the  infringer  sets  him  at  defiance,  he  must  follow  up 
his  threat  with  the  proceedings  he  threatened. 

In  the  generality  of  cases  between  trade  rivals  which  come  before 
the  Courts  the  plaintiff  says:  “I  complain  that  you  have  passed 
off  your  goods  as  mine,  which  they  are  not.”  In  some  cases,  how- 
ever, the  plaintiff  says:  “You  are  passing  off  my  goods  as  yours, 
which  they  are  not.”  It  seems  that  the  Courts  are  inclined  to  pre- 
vent the  latter  form  of  piracy,  just  as  much  as  they  will  prevent 
tie  former. 

The  case  of  Bullivantu.  Wright,  1897,  13,  T.L.,  R.  201,  illustrates 
what  kind  of  passing  off  will  be  restrained  by  the  Courts.  The 
plaintiffs  were  wire-rope  manufacturers  and  contractors  for  aerial 
tramways  and  cableways.  The  defendants,  who  were  also  wire- 
rope  manufacturers,  published  a trade  catalogue,  which  contained 
(inter  alia)  two  diagrams,  or  pictures,  of  aerial  cableways  which 
had  been  designed  and  erected  some  years  before  by  the  plaintiffs’ 
predecessors  in  title.  The  plaintiffs  alleged  that  the  publication 
of  these  diagrams  by  the  defendants  in  their  catalogue  was  a repre- 
sentation that  the  same  had  been  erected  by  the  defendants. 
They  claimed  an  injunction  to  restrain  the  further  publication  of 
the  catalogue,  and  an  order  for  the  delivery  up  of  all  the  catalogues 
in  existence.  As  a matter  of  fact,  what  the  defendants  bad  done 
was  to  supply  new  wire  cables  as  they  were  required  during  several 
years.  Mr.  Justice  Kekewich,  in  the  course  of  his  judgment,  said: 
“No  reasonable  man,  Eeeing  these  pictures  in  a book  of  this  kind, 
would  have  any  doubts  that  the  defendants  intended  it  to  be  under- 
stood that  they  had  erected  the  tramway.  It  is  as  distinct  a representa- 
tion to  that  effect  as  if  it  had  been  expressed  in  plain  language. 

. . . If  it  is  proved  to  the  satisfaction  of  the  Court  in  a case 

of  this  kind  that  the  defendants  did  in  truth  B8y  that  the  plaintiffs’ 
goods  were  theirs,  I think  that,  as  between  rivals  in  trade,  the 
Court  would  be  justified  in  drawing  the  inference  that  the  wide 
circulation  of  such  a statement  would  necessarily  damage  the 
plaintiffs  quite  as  much  as  in  the  ordinary  case  of  the  passing  off  of 
goods.”  These  observations  seem  to  show  that  if  the  plaintiffs  had 
been  able  to  show  that  they  had  themselves  erected  the  cableway, 
they  would  have  had  judgment ; but  the  case  was  decided  againBt 
them  on  another  point.  We  may  draw  the  following  conclusion  : — 
That  if  Jones  sells  or  advertises  boots  and  thoeB  manufactured  by 
himself  in  such  a way  as  to  make  the  public  believe  they  are 
Brown’s,  and  so  obtain  the  benefit  of  Brown’s  good  name,  he  may 
be  restrained  by  injunction. 

In  a Scotch  case,  Parozone  Co.,  Ltd,,  v.  Johnson  Gibson  (1904, 
21  R.P.C.  317),  the  plaintiff  company  invented  and  applied  the 
name  “Parozone”  to  a bleaching  fluid  made  by  them,  and  it 
was  admitted  that  they  were  entitled  to  the  exclusive  use  of  that 
name  as  indicating  fluid  manufactured  by  them  only.  Gibson, 
another  trader,  also  made  a bleaching  fluid,  but  said  that  he  never 
sold  it  as  “Parozone,”  and  when  asked  for  that  substance  explained 
that  his  fluid  was  not  “ Parozone.”  The  plaintiff  company  proved 
that  on  five  occasions  to  two  persons  Gibson,  or  his  servants,  sold 
his  fluid  in  answer  to  a request  for  "Parozone,”  and  without  explana- 
tion. They  further  proved  that  Gibson  pointed  out  to  two  former 
shop-girls  the  jar  where  he  kept  "Parozone,”  and  that  it  was  a 
matter  of  daily  occurrence  for  Gibson’s  fluid  to  be  sold  to  customers 
who  asked  for  “ Parozone  ” without  explanation.  Gibson  proved 
that  on  some  occasions  he  had  explained  that  his  bleach  was  not 


“Parozone.”  It  wTas  held  on  these  facts  that  the  plaintiff  company 
were  entitled  to  the  injunction. 

It  is  next  necessary  to  deal  with  the  provisions  of  the  Merchandise 
Marks  Acts,  which  prevent  a trader  from  passing  off  his  goods  as 
those  of  another  trader,  and  make  him  criminally  liable.  The  first 
section  of  the  Merchandise  Marks  Act,  1887,  makes  it  an  offence, 
among  other  things : (1)  to  forge  a trade  mark  ; (2)  to  falsely 
apply  to  goods  any  trade  mark  or  any  mark  so  nearly  resembling  a 
trade  mark  as  to  be  calculated  to  deceive  ; (3)  to  apply  any  false 
trade  description  to  gcods;  and  (4)  to  cause  any  of  these  things  to 
be  done.  But  it  is  not  to  be  an  offence  if  the  person  charged  proves 
that  he  “acted  without  intent  to  defraud.”  Trade  mark  in  this  and 
the  provision  next  referred  to  means  a trade  mark  registered  at  the 
Patent  Office,  but  it  also  includes  certain  foreign  and  Colonial  trade 
marks,  for  which  the  Act  itself  must  be  consulted.  Sec.  2 (2) 
makes  it  an  offence  to  sell  or  expose  for  sale,  or  possess  for  the 
purposes  of  sale  or  any  other  trade  purpose,  any  goods  or  things  to 
which  a false  trade  mark  or  a false  trade  description  is  applied,  or 
to  which  any  trade  mark  or  any  mark  so  nearly  resembling  a trade 
mark  as  to  he  calculated  to  deceive  is  falsely  applied.  But  it  is 
not  to  be  an  offence  if  the  person  charged  proves — "(a)  that, 
having  taken  all  reasonable  precautions  against  committing  an 
offence  against  this  Act,  he  had,  at  the  time  of  the  commission 
of  the  alleged  offence,  no  reason  to  suspect  the  genuineness  of 
the  trade  mark,  mark,  or  trade  description  ; and  (b)  that,  on 
demand  made  by  or  on  behalf  of  the  prosecutor,  he  gave  all  the  in- 
formation in  his  power  with  respect  to  the  persons  from  whom  he 
obtained  such  goods  or  things  ; or  (c)  that  otherwise  he  had  acted 
innocently.” 

Forging  a trade  mark  is  defined  by  the  Act  as  follows:  “A  person 
shall  be  deemed  to  forge  a trade  mark  who  either — (a)  without  the 
atsent  of  the  proprietor  of  the  trade  mark  makes  that  trade  mark, 
or  a mark  so  nearly  resembling  that  trade  mark  as  to  be  calculated 
to  deceive;  or  (&)  falsifies  any  genuine  trade  mark,  whether  by 
alteration,  addition,  effacement  or  otherwise  ; and  any  trade  mark 
or  mark  so  made  or  falsified  is  in  this  Act  referred  to  as  a forged 
trade  mark.  Provided  that  in  any  prosecution  for  forging  a trade 
maik,  the  burden  of  proving  the  assent  of  the  proprietor  t hall  lie  on 
the  defendant.” 

Applying  a trade  mark  or  mark  or  trade  description  to  goeds  is 
defined  by  the  Act:  “(1)  A person  shall  be  deemed  to  apply  a 
trade  mark  or  mark  or  trade  description  to  goods  who  (a)  applies 
it  to  the  goods  themselves ; or  ( b ) applies  it  to  any  covering, 
label,  reel  or  other  thing  in  or  with  which  the  goods  are  sold 
or  exposed,  or  had  in  possession  for  any  purpose  of  sale,  trade 
or  manufacture;  or  (c)  places,  encloses,  or  annexes  any  goods 
which  are  sold  or  exposed,  or  had  in  possession  for  any  purpose 
of  sale,  trade  or  manufacture,  in,  with,  or  to  any  covering,  label, 
reel,  or  other  thing  to  which  a trade  mark  or  trade  description  has 
been  applied  ; or  ( d ) uses  a trade  mark  or  mark  or  trade  description 
in  any  manner  calculated  to  lead  to  the  belief  that  the  goods  in 
ccnnecticn  with  which  it  is  used  are  designated  or  described  by 
that  trade  mark,  hall  mark  or  trade  description  ; (2)  The  expression 
‘covering’  includes  any  stopper,  cask,  bottle,  vessel,  box,  cover, 
capsule,  case,  frame  or  wrapper,  and  the  expression  ‘ label  ’ includes 
any  band  or  ticket.  A trademarkor  mark  or  trade  description  shall  be 
deemed  to  be  applied  whether  it  is  woven,  impressed,  or  otherwise 
worked  into,  or  annexed,  er  affixed  to  the  goods,  or  to  any  covering, 
label,  reel,  or  other  thing  ; (3)  A person  shall  be  deemed  to  falsely 
apply  to  goods  a trade  mark  or  mark  who  without  the  assent  of  the 
proprietor  of  a trade  maik'applies  such  trade  mark,  or  a mark  so 
nearly  resembling  it  as  to  be  calculated  to  deceive ; but  in  any 
prosecution  for  falsely  applying  a trade  mark  cr  mark  to  goods,  the 
burden  of  proving  the  assent  of  the  proprietor  shall  lie  on  the 
defendant.” 

A trade  description  is  defined  by  Sec.  3 of  the  Act  as  any 
description,  statement,  or  other  indication  direct,  or  indirect,  as  to 
certain  thinge  not  material  for  the  present  purpose.  A false  trade 
description  is  defined  by  the  same  section,  as  follows: — "The 
expression  ‘false  trade  description’  means  a trade  description 
which  is  false  in  a material  respect  as  regards  the  goods  to  which 
it  is  applied,  and  includes  every  alteration  of  a trade  description, 
whether  by  way  of  addition,  effacement,  or  otherwise,  where  that 
alteration  makes  the  description  false  in  a material  respect ; and 
the  fact  that  a trade  description  is  a trade  mark,  or  part  of  a trade 
maik,  shall  not  prevent  such  trade  description  being  a false  trade 
description  within  the  meaning  of  this  Act.  The  expression  ‘ goods’ 
means  anything  which  is  the  subject  of  trade,  manufacture  cr 
merchandise.  The  expressions  ‘person,’  ‘ manufacturer,  dealer  or 
trader,’ and  ‘proprietor,’  include  any  body  of  persons  corporate  or 
unincorporate.  The  expression.  ‘ name,’  includes  any  abbreviation 
of  a name.”  The  description  must  be  false  " in  a material  respect” 
—which  means  that  it  must  be  materially  or  substantially  false, 
and  not  necessarily  wholly  false  ; and  it  may  be  remarked  that  the 
section  does  not  extend  to  mere  verbal  descriptions. 

The  first  offence  described  consists  in  doing  something  illegal  to 
goods;  the  second  consists  in  dealing  with  goods  to  which  some- 
thing illegal  has  been  previously  done.  The  first  is  aimed  mainly 
at  manufacturers,  the  second  at  sellers,  wholesale  or  retail,  not 
being  themselves  the  manufacturers  of  the  fraudulent  goods. 

As  to  the  first  offence,  it  is  not  to  be  held  to  be  committed  when 
the  person  charged  proves  (the  burden  of  preof  is,  of  course,  on 
him)  that  he  “ acted  without  intent  to  delratd.”  This  does  not 
mean  intent  to  defraud  any  particular  purchaser  or  other 
individual,  but  intent  to  defraud  generally  by  passing  off  an 
article  as  different  to  that  which  it  really  is.  It  does  not  cover 
what  are  mere  cases  of  inaccuracy  of  description. 

The  following  case  is  a convenient  illustration  of  the  way  in 
which  this  Act  is  interpreted  by  the  English  Courts.  It  has  been 
laid  down  that  where  trade  usuage  confines  a generic  name  to  one 
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species  of  the  genus,  it  may  be  a false  trade  description  to  apply 
the  name  to  another  species.  The  defendant  sold  a mixture  com- 
posed of  sulphate  of  soda  and  nearly  50  per  cent,  of  crystallised 
sulphate  of  soda  under  the  description  “ soda  crystals.”  Both 
crystallised  carbonate  of  soda  and  crystallised  sulphate  of  soda 
could  accurately  be  called  “soda  crystals”  chemically;  but  it  was 
proved  that  in  the  trade  the  term  “ soda  crystals”  was  not  applied 
to  crystallised  sulphate  of  soda  at  all,  nor  was  it  usually  applied  to 
crystallised  carbonate  of  soda  containing  more  than  2 per  cent,  of 
sulphate  of  soda.  It  was  held,  by  a majority  of  the  Court,  that 
this  was  a false  trade  description.  One  judge,  however,  decided 
that  the  description  “soda  crystals,”  being  a true  description 
chemically,  could  not  be  a “ false  trade  description  within  the 
Merchandise  Marks  Act,  1887.” 


A DESCRIPTION  OF  THE  METHODS  OF  GAS- 
SAMPLING AND  TESTING  EMPLOYED 
BY  THE  HAMBURG  SMOKE  ABATEMENT 
SOCIETY. 


By  JOHN  B.  C.  KERSHAW. 


The  engineers  of  the  Hamburg  Vereins  fur  Fenerungs- 
betrieb  und  Rauchbekiimpfung  have  adopted  a special  form 
of  aspirator  and  testing  apparatus  for  the  control  of  boiler 
and  furnace  firing,  in  preference  to  the  more  generally 
employed  automatic  C02  recording  apparatus,  for  the  follow- 
ing reasons  : — (1)  Automatic  recording  apparatus  is  often 
complicated  in  construction  and  easily  gets  out  of  order ; 
(2)  the  percentage  of  C02  alone  is  not  sufficient  to  enable 
the  engineer  to  judge  of  the  completeness  of  the  combustion, 
or  of  the  absence  of  unburnt  hydro-carbon  gases  and  of 
carbon  monoxide. 

The  sampling  and  testing  apparatus  in  use  at  Hamburg 
has  been  thoroughly  tested,  and  is  now  installed  on  nearly 
400  of  the  boilers  under  the  control  of  the  Society,  with  most 
excellent  results.  The  apparatus  is  shown  in  diagrammatic 
form  in  fig.  1.  The  sample  of  gas  is  drawn  constantly 
(using  natural  or  artificial  draught)  from  the  exit  flues  by 
means  of  the  pipe  l,  and  as  it  passes  over  the  aspirator  c,  a 
small  portion  of  the  gas-flow  is  sucked  down  into  this  by  the 


action  of  clockwork  on  the  bell  e.  The  aspirator  a hove  this' 
bell  is  filled  with  water  covered  with  a film  of  paraffin  oil, 
and  the  rate  at  which  the  bell  sinks  and  the  gas  ia  sucked' 
into  the  space  i;  above  it,  is  controlled  by  a pendulum  and 
simple  clock-work  arrangement  at  i , the  speed  of  which  can 
be  varied  to  suit  the  length  of  the  firing  shift.  At  the  end 
of  8 or  ] 2 hours  (t.e.,  when  the  firemen  change),  the  clock- 
work is  stopped,  and  the  average  sample  of  gas  stored  in  the 
space  r;  is  tested  for  carbon  dioxide  and  for  oxygen,  by  aid 
of  the  Orsat  appurutus  shown  on  the  right-hand  side  of  the 
aspirator,  a rubber  tube  being  employed  to  connect  the 
aspirator  and  Orsat  apparatus. 

Two  tests  of  the  average  sample  of  gas  are  made,  and  the 
aspirator  is  then  emptied  by  raising  the  bell  e,  and  by  open- 
ing the  taps  a,  c and  1 1. 


By  closing  a and  opening  6,  and  by  starting  the  pendulum 
of  the  clock  again,  the  apparatus  is  set  for  taking  the  next 
average  sample — no  attention  being  required  for  8 or  12 
hours — according  to  the  length  of  the  firing  shift. 

The  pipe  l is  kept  free  from  soot  and  rust  deposits  by 
blowing  steam  or  compressed  air  through  it  (at  regular 
intervals)  by  means  of  the  tap  at  v ; and  snap  samples  of 
the  exit  gas  can  be  taken  when  desired  without  stopping  the 
aspirator,  by  connecting  the  cock  at  H with  the  tap  on  the 
Orsat  apparatus  at  d by  means  of  a thick  rubber  tube. 

The  absorbing  solutions  used  in  the  Orsat  apparatus  are 
caustic  potash  for  the  C02,  and  au  alkaline  solution  of 
pyrogallic  acid  for  the  oxygen.  These  solutions  require 
renewal  every  three  or  four  weeks. 

The  percentage  of  unburned  hydro-carbons  and  of  carbon 
monoxide  in  the  exit  gases  is  calculated  from  the  total  per- 
centage of  carbon  dioxide  and  oxygen,  the  total  of  these 
two  constituents  when  perfect  combustion  has  occurred, 
fluctuating  between  19'0  per  cent,  and  19-5  per  cent., 
according  to  the  kind  of  coal  used. 

The  following  tables  show  the  working  of  the  method 
in  practice,  with  the  basis  upon  which  the  bonus  for  good 
work  and  fines  for  bad  work  are  calculated  : — 


Date. 

1907. 

- 

Time. 

Shift. 

Fireman. 

Boiler 

No. 

Average 

percent. 

C02. 

Average 
per  cent. 
C02  x 0. 

June  22... 

6£  a.m.  to 
5|  p.m. 

Day 

Muller 

1 and  2 

11  3 

19  4 

June  22-23 

6 p.m.  to 
64  a.m. 

Night 

Lange 

2 

no 

19  5 

Bonos  Table  fob  Good  Percentages  op  C02. 

Fuel  burnt,  about  7,000  kg.  in  12  hours  at  M.  16  per  1,000  kg. 
Temperature  of  the  exit  gases,  290° — 320°  C. 


Average  percentage 

Fuel  saved, 

Value  of  fuel 

Bonus  addition  to 

C02. 

in  kg. 

saved,  in  Mark. 

wages,  in  Mark. 

80 
8 5 

165 

2 60 

T5 

90 

360 

5 75 

•30 

9-5 

490 

7 85 

•40 

100 

645 

10  30 

•50 

10  5 

740 

11  85 

•60 

110 

900 

14  45 

•70 

11-5 

1,005 

1620 

•80 

12'0 

1,120 

17  95 

■90 

13  0 

1,260 

20-20 

100 

Fines  Table  fob  Incomplete  Combustion. 


Average  percentage 
of  C02  and  oxygen. 

Fuel  burnt  un- 
necessarily in  kg. 

Value  of  fuel 
wasted,  in  Mark. 

Fine,  in 
Mark. 

19'4 

19  0 

80 

1-25 

•10 

18  7 

225 

310 

T5 

18’4 

315 

5 00 

•25 

18  1 

460 

7-35 

35 

178 

610 

9 75 

•50 

Similar  tables  can  be  worked  out  for  each  boiler  installa- 
tion, taking  into  account  the  class  of  fuel  and  the  amount 
used  per  shift. 

With  the  aid  of  these  tables  the  labour  involved  in 
calculating  the  bonus  or  fines  for  each  stoker’s  work  is 
reduced  to  a minimum,  and  the  men  are  given  a very  real 
incentive  to  saving  fuel  and  preventing  waste. 


Freight  on  Glass  Shades  for  South  Africa.— We 

learn  from  Mr.  F.  B.  O.  Hawes,  the  secretary,  that  the  National 
Electrical  Manufacturers’  Association  hag  obtained  a con- 
cession from  the  South  African  Steamship  Conference  regarding  the 
freight  of  electric  light  glass  shades.  Hitherto  these  have  been 
rated  in  the  first-class  rate,  whilegas-lamp  shades  were  carried  at  the 
second-class  rate  (a  lower  figure).  The  matter  was  taken  up  with 
the  conference  by  this  Association,  and  the  South  African  lines  in 
the  conference  have  agreed  that,  in  future,  common  glass  shades  for 
electric  lights,  packed  in  cases,  shall  be  carried  at  the  second-class 
rate. 
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the  lea  automatic  water  recorder. 

Accordkg  to  an  article  in  Power , the  Lea  recorder  should  be  a 
most  useful  instrument  in  the  investigation  of  steam  engine 
behaviour.  We  gave  a brief  description  of  the  instrument  in  our 

issue  of  October  23rd,  1908.  — . . 

is  known,  this  instrument  measures  the  output  of  water  from 
a steam  engine  condenser.  The  water  is  collected  in  a steady 
tank  whence  it  flows  into  a notch  tank  and  escapes  over  a v notch 
of  93°  45°,  22i°  or  other  equal  division  of  90  . The  height  over 
the  apex  of  the  notch  is  measured  by  a float  in  a tank  connected  to 
the  notch  tank  by  a pipe  of  suitable  size,  which  serves  to  prevent 
rippling  yet  is  big  enough  to  give  prompt  levelling.  The  Peculiar 
feature  of  the  machine  is  that  the  movement  of  the  float  is  trans- 
ferred to  the  pen  of  the  recorder  by  means  of  a spiral  groove  on  a 
drum  that  is  rotated  by  a toothed  rack  attached  to  the  above  float 
stem.  The  spiral  groove  has  an  increasing  spiral  jpitch  from  zero, 
so  as  to  give  a pen  motion  on  the  formula  H3yH,  where  His  the 
height  of  the  water  service  above  the  apes  of  the  v notch.  Where 
h is  measured  in  inches  and  f is  the  flow  in  cubic  feet  per 
minute,  the  amount  of  v = 0 305  h*  Vh.  With  such  a spiral, 
therefore,  the  pen  movement  is  proportional  to  the  volume  ot  water 
flowing,  and  practically  to  the  weight  of  flow,  since  the  float  sinks 
deeper  in  warmer  water  and  corrects  automatically  for  tempera- 
ture. The  v notch  has  the  valuable  property  that  for  all  values  of 
H the  coefficient  has  the  same  value  and  it  is  proportionate  to  the 
angle.  Its  value  0-305  is  for  the  notch  angle  of  90  . For  small 
amounts  of  water  the  notch  may  be  quite  narrow  and  the  flow  will 
be  similarly  less,  the  coefficient  for  9°  being  0 0305,  and  so  on. 

If  one  of  these  instruments  be  watched  at  work,  it  will  be  found 
very  promptly  to  respond  to  any  change  that  may  be  made  m the 
rlqime  of  the  engine.  Thus,  if  the  band  regulated  cut-off  few  the 
low-pressure  valves  be  changed  to  a less  economical  point,  the 
water  consumption  will  increase,  and  the  increase  will  begin  to  be 
recorded  in  a few  seconds  after  the  change  of  cut-off  has  been  made. 

A few  seconds  are,  of  course,  needed  for  the  increased  steam  to 
appear  as  water  flowing  to  the  air  pump.  Very  soon,  steadiness  of 
action  is  attained  and  the  flow  is  recorded  steadily  at  a higher 
figure.  If  such  a change  were  made  in  an  engine  under  ordinary 
test  conditions,  a whole  day  might  be  given  over  to  the  run.  lo 
try  the  effect  of  half  a dozen  points  of  h.p.  cut-off  would  easily 
extend  to  a week’s  run.  With  a steady  load  such  a series  of  tests 
could  be  made  either  in  a series  ot  steps  of,  say,  10  minutes 
duration  each,  or  by  means  of  an  index  plate  on  the  shifting  wheel 
of  the  cut-off  gear,  it  might  be  arranged  that  the  wheel  should  be 
moved  so  many  degrees  every  10  seconds,  bo  that  the  recorder  would 
trace  a steady  curve  from  earliest  to  latest  cut-off,  and  the  height  of 
the  curve  at  each  minute  would  coincide  with  the  water  consump- 
tion of  the  engine  with  the  cut-off  then  in  action.  Similarly, 
a series  of  tests  could  be  made  for  which  only  the  pressure 
varied,  or  the  temperature  cf  superheat,  or  the  amount  o.  con- 
densing water,  or  the  use  of  steam  in  the  reheater  or  jackets,  or  the 
load  on  the  engine.  Wbat  now  amounts  to  elaborate  and  expensive 
tests  would  be  rapidly  made  with  an  accuracy  beyond  what  would 
be  likely  to  attend  a long  test  during  which  so  many  items  might 

vary.  . 

The  recorder  proves  what  has  become  recognised  by  engineers 
—that  a steam  engine  is  a very  regular  machine.  Give  it  a set  of 
standard  conditions  to  work  with  and  it  will  produce  the  same 
indicator  card  for  hours.  There  is,  therefore,  no  occasion  for  long 
tests.  A boiler  test  has  to  be  of  some  considerable  duration, 
because  it  is  impossible  to  make  an  accurate  estimate  of  the  fires 
at  any  time,  and  a long  run  is  made  in  order  to  reduce  to  a mini’ 
mum  the  relative  importance  of  the  terminal  inexactitudes,  and  of 
the  steady  running  figures.  But  this  is  quite  absent  in  an  engine 
test.  There  is  no  terminal  uncertainty  to  be  taken  into  considera- 
tion. The  rate  of  steam  consumption  of  an  engine  is  always  taken 
when  the  engine  has  attained  a permanent  condition  of  tempera- 
ture, and  that  being  attained  the  rate  of  steam  consumption  is 
simply  read  off  the  recorder  diagram. 

The  experimental  conditions  are  then  varied  a step,  a few 
minutes  allowed  for  the  cylinder  to  change  its  mean  temperature 
and  readings  taken  every  minute  then  until  no  change  occurs.  A 
whole  curve  of  results  can  be  plotted  out  in  a few  hours,  and  accu- 
rate estimates  of  the  effect  of  varying  conditions  found.  It  is 
pointed  out  that  the  best  and  most  rapid  and  accurate  results  can 
be  obtained  where  each  engine  possesses  its  own  condensing  plant. 

Condensers  common  to  two  or  more  engines  can  be  suitably  re- 
corded, but  a variation  made  upon  one  engine  is  liable  to  be  mo*e 
or  less  vitiated  by  any  change  in  the  other  engines.  And  the 
change  in  the  steam  used  by  one  engine  will  bear  a more  insignifi- 
cant ratio  to  the  total  than  where  only  one  engine  is  dealt  with. 

Jet  condenser  engines  can  be  similarly  dealt  with,  but  the  records 
of  steam  used  can  only  be  calculated  by  the  aid  of  temperatures  in 
apportioning  the  total  flow  between  the  injection  water  and  the 
working  steam.  There  may  be  cases  where  the  injection  water  can 
also  be  measured  before  use,  as  well  as  after,  the  difference  then 
counting  as  steam  condensed.  The  instrument  seems  to  bring  a 
step  nearer  the  complete  automatic  measurement  of  everything 
about  a station. 


BUSINESS  NOTES. 


supplanting  of  the  foreigner,  more  especially  the  German,  who  w 

leaving  no  stone  unturned  to  capture  the  French  trade  Lyo 

and  its  district  are  noted  for  the  construction  of  steam  engmes  “ 
all  kinds,  petrol  and  gas  engines,  and  small  locomotives  for  na«ow 
railwavs  while  the  important  locomotive  works  of  the  raris 

KS-mS™  co.  .«  o»m» 

nlant  for  renairing  large  railway  engines.  The  output  o*  the  i^yons 

tion,  also  runs  into  large  figures  yearly.  Rolling  stock,  metat 
eirder  work  and  cables  are  also  flourishing  branches  of  the  trade. 
With  regard  to  the  last- mentioned  industry— very  *“5®**“*$* 
rea  on  of  the  enormous  development  ot  hydro-electricity  within 
recent  years-it  seems  to  be  only  a matter  of  time  before 
aluminium  takes  the  place  of  copper  for  cables,  ^ finding 
fr=sh  use  for  its  large  output  in  the  water-power  works  m the 
A Ins  The  copper  and  aluminium  industry  is  very  flourish!  g. 

The  'electro-metallurgical  industry  suffered  m being “ 

the  effects  of  the  general  crisis,  the  most  serious  symptom  being 
heavy  fall  in  prices,  particularly  in  the  case  of  aluminium,  where  a 
decline  of  50  per  cent,  in  the  market  rates  was  registered.  The 
official  statistics  for  1908  of  the  output  of  the  had 

the  electric  furnace  (special  iron  alloys  and  aluminium)  which  naa 
made  great  strides  during  the  three 

fall  in  prices. 

Production  and  Exportation  of  Electro-Metallurgical  Products 
During  the  Years , 1906-8. 

1900.  1907.  1908. 


Special  alloys  of  Iron- 
Production 
Exportation 
Aluminium — 
Production 
Exportation 


13  700,000  kg.  15,700,000  kg.  — 

7.758.000  kg.  8,149,000  kg.  9,585,000  kg. 

3.396.000  kg.  4,686,000  kg.  — 

1.473.000  kg.  1,118,000  kg.  1,331,000  kg. 


Xew  Arc  Lamp. — Messrs.  Veritys,  Ltd.,  inform  ns 

that  they  are  placing  on  the  market  for  this  lighting  season  a new 
arc  lamp  of  exceedingly  simple  construction.  This  lamp  is  listed 
for  3-4  amperes  and  5 amperes;  it  hums  for  60  hours,  and  is  of  their 

own  make. 


The  most  important  branch  ot  the  electro-chemical  industry 
consists  in  the  manufacture  of  nitrates.  Cynamide  is  now 
being  regularly  produced  by  works  at  Notre  Danm  de  Bnan<;on 
(Savoy),  and  important  new  works  which  the  Nitrogene  Go. 
building  will  begin  to  turn  out  nitric  acid  and  nitrate  of  lime  in 
the  course  of  the  present  year  (1909).  ,,  of 

The  development  of  water-power  grows  apace  in  the  valleys  of 
the  Dauphin^  and  Savoy,  and  every  year  sees  fresh  falls  laid  under 
contribution  and  harnessed  in  the  service  of  '^try  thereby 
adding  many  thousands  to  the  already  large  total  horse-power 
now  developed  by  white  coal  in  the  mountainous  distr  cts 
of  south-eastern  France,  and  involving  the  erection  of  new  works, 
either  for  the  manufacture  on  the  spot  of  various  met^urgical  and 
chemical  products,  or  for  the  generation  of  eleetrm  power  for  trans- 
mission  over  many  scores  of  miles  for  traction  and  industrial  pur- 
noses  generally  In  the  Grenoble  district  alone,  seven  new 
companies  for  exploiting  the  hydraulic  forces  of  the  Dauphin6 
Valley  were  formed  in  1908  with  an  aggregate  share  capital  of 
over  10  000  000  fr  (£400,000),  of  which  six  were  for  generating  and 
SaiT^icaleiergi’  for  a variety  of 

including  the  lighting  of  the  town  of  Grenoble,  and  the  remaining 
one  for  driving  paper  mills  at  Voiron-the  waters  put  into  harness 
for  these  enterprises  being  those  ot  the  Drac,  a tri  < y 
Isere,  its  affluents  the  Champa  and  Gresse,  the  Odole,  * 8m» 
affluent  of  the  Romanche  and  the  Lake  of  Aiguebelette,  ra 
Chamhery  district.  Though  by  no  means  the  most  important  indus- 
trially of  these  new  companies,  the  Lignes  Electriques  « perhaps, 
the  most  interesting,  as  showing  the  great  diataucea  over  w c 
electric  power  is  now  commonly  sent  by  overhead  wires  for  - 
object  of  this  enterprise  is  to  construct  a line  for  the  transm  ssion 
of  power  from  the  power  station  in  the  Grenoble  Alps  to  flier,  in  the 
Loire  coal  basin,  with  eventual  extension  into  Central  1 ranc£ 

As  an  outcome  of  the  isolation  of  Paris  from  the  rest  of  I ranee 
during  the  post  office  strike  in  the  spring  of  the  present ^ year 
experimental  wireless  telegraph  stations  were  temporarily 

established  on  the  heights  commanding  Lyons  nd  with  * the 

connecting  those  military  centres  with  each  other : and .with  the 
Eiffel  Tower  station  in  Paris.  Tbe  Consul  understands  that 
similar  installations  have  been  made  at  Toulon. 

Cataloffacs  and  Lists.— The  General  Electric 

Co  Ltd.,  71,  Queen  Victoria  Street,  London,  E.C.— New  list 
(No.  FI, 350)  of  24  pages,  relating  to  an  interesting  variety  of 
electric  advertising  rigns,  also  a number  of  shop  h£htl°8  fi«ings, 
including  lanterns  and  reflectors.  The  Osram  lamp  has  led  to  the 
addition  of  quite  a new  department  to  the  sflop- fittings  branch,  and 
some  very  effective  designs  are  introduced  to  meetthe  demand 
occasioned  by  the  prevailirg  popularity  of  Osram  ll8ht,aE 
fittings  among  shopkeepers.  Reflector  fittings  for  direct  ard 


^erted  lighting,  cluster  lights,  automatic  time  switches  electric 

“PixTelite0’’  K for  d advefr.ti8in^  devices-  “ Striplite,”  also  the 
iixieiite  strip  for  decorations  and  temporary  lighting  are  well 

shown  Those  who  are  interested  in  thisPincrLsfngly important 
department  of  electricity  supply  business  should  write  to  the 
company  for  a copy  of  this  “ Signs  of  the  Times  ” list. 

Messes.  Thomas  L.  Soott  & Co.,  Ltd.,  28,  Martin’s  Lane 
Cannon  Street,  E.C.-Leaflet  briefly  describing  ScotCs  patent 
flexible  trolley  wire  suspension.  patent 

London^F^STM,^,0?-’  ^ ani  157-  Bermondsey  Street, 
ijondon,  S.E.— Leaflet  illastratingv  describing  and  giving  prices  of 

the,r  single,  two  and  three-phase  a c.  motors  of  | to^O  n p5  which 

7I‘ng  ^xteDslon  of  their  works.  they  have  been  able  to  put 
through  m larger  quantities  and  at  reduced  prices  P 

fieSEE  CTE  J00eC<?>  Ltd"  8’  White  Street-  Moor- 

fields,  E.C.— Leaflet  describing  their  “Dreadnought”  milling  file- 

. cfment 

.oIH?w4S°!  Manufacturing  Co.,  Ltd.,  Brighton.— Eight-page 
pamphlet  containing  a detailed  description,  with  clear  "interior 
views  of  the  mechanism,  of  their  hand-wound  time  switches 
Messes.  Pabmitrb,  Hope  & Sugden,  Hulme  Electrical  Works 
St.r.ee.t’  Halme,  Manchester.— Eight-page  “ Progress 
Sheet  (No.  4),  in  which  are  described  the  “ Ajax  ” 1910  pattern 
”P<;  ,r3n°lad  switches,  Lyon  ironclad  switch  and  fuse, dope’s 
irnnplndype  fa8eu  n®w  " ^ ” pattern  ironclad  fuseboards,  "Ajax” 
Md  “°tor  Panels-  Prices  are  tabulated. 

■nt  Thomsos-Houston  Co.,  Ltd.,  Rugby.— Price  list 

St’iu  the  BTgH  welltkmlng  V"!}  d«s°riPtion>  illustrated  and  set 
out  in  tbe  li.l-H.  well-known  standard  form,  of  the  firm’s  enclosed 

priceTaCreegivenlmX°naldrWinS8  an*  diagrams’  also  tabulated 
» e,glve.n-  ,,The  switches  are  specially  designed  to  provide  a 

nsntl  y’efDC  ° ^ 011  8Wltch  Which  can  be  fitted  with  any  of  the 
° .o.  automatic  accessories,  and  which  can  be  operated  with  perfect 

meetLg7the  most  s Workmen\  They  are  claimed  to  be  capable  of 
m^“g  *b®  “ost  severe  requirements  on  systems  up  to  3,000  volts 
JSl  Eul  Bearing  Co.,  1,  Mill  Lane,  Blackburn.-Leaflet  and 
sample  tin  of  Kul,  a greyish  powder  which,  it  is  claimed  when 

running  *w  ”8Ual  labricating  devices  of  a bearing  that  is 
™“'  ? b°?>  Wl11  Prevent  any  stoppage  due  to  hot  bearings  aDd 
Tul  c°ntlnuous  ranning  until  time  allows  of  their  overhaul 
The  National  Electbio  Signs  Co,  Ltd  112  Bath  Strppt 

Sow" de3crib-Dg  the  ei2cs“' 

numpmfB  h»nd 8 PhSBe-  COntaming  over  40  illuminated  letters^ 
d c°nveyiDg  an7  announcement  within  its  scope  a 
--rr  °f  -Uch  aDnouncements  is  automatically  shown 
thus  adding  endless  variety  to  the  other  excellencies  of  theelectric 
sign  as  an  advertising  medium.  eiectric 

NB-Pnl^0'^'C“  & 0o”  BurnBide  Works,  Cumnock 
nf'Bv  cflldtdrawiI1§  attention  to  switchgear  manufactures’ 
of  which  they  make  a speciality.  a 'tBres' 

EoT,r Liar's  El?CTBT°  Co”  17 ' Victoria  Street,  London  S.W  - 
w.tw  n 1 l gl,ving  ,,llustrations  (interior  and  exterior)  together 
with  full  particulars  of  prices  of  their  improved  pattern  “ Abbev  ” 
flame  arc  kmp.  Th,  firm  baye  appoiPted  Ml  J W.  Beswick 
flemple  Chambers,  33,  Brazennose  Street,  Manchester  as  their 
representative  in  Manchester  and  district  ’ 

YorkEcftvBEpAN  M,ETflir;H°SE  Co  - 173-  Lafayette  Street,  New 
lamps  C ty'~P  688  0t  fl9Xible  arm9  f0r  P°rtab>e  electric 

hisM‘‘  Edi^’ mef  8rtbeth  f!1’  E C-8ma11  leBfl9t  *Utfag  to 
and  priced  metalhc-fi,ament  l*“ps  stating  their  good  points 


Wfiwdsley’s  Contracts. — The  following  is  a list  of 

contracts  that  Messes.  Mawdsley’s,  Ltd.,  of  Dursley  either  have 
now  in  nand,  or  have  recently  completed  : — ’ 

Nine  motors  aggregating  510  H P , for  equipment  of  granite 

Hydro-electric  in5?tn,llation,  compriBioe  tnrhinn  riimomn  j 
=(fact°ry  in  Mauritius ; and  in  addition  a iargCe  &°r  o^HftTn^ohmr 

J.mplojment  Register.— Some  time  ago  an  Employ- 

ment Register  was  instituted  by  the  Society  of  Engineers  for  the 

b,;»MetiiredV?^s“8t"e  c6“*'d-‘he  “»*  »<  »»«■*«»»» 

2'  ?’!,allded  ,enK>neers  of  all  grades  may  have  their  names 
^ thoDgh  *n  mak,nK  a selection  frim  a number  of  equally 
Rnc,«tv  Preff“ce  ,18  naturally  given  to  members  of  the 

Society  for  whom  the  register  waB  originally  instituted 

forward  LBfp7name8  °f  Probably  R,,itab^  candidates  are  put 

the  employer1,  choice 

togethe^witW.dVd  T&(?C  *?  ^ pcnonnl  knowledge  of  candidates, 
their  names. ^ f detft)l9  °f  ,beir  qualifications,  before  sending  in 

semLftfrbpivaf,°irmed,thatua  DU,mber  of  well-q„alified  men.rcpre- 
aM  I iT.  i wn.Cu?  engineering  work,  an,  now  avail- 
would  b-  it1(i  8|vb0Dght  that  ,f  the  agister  were  better  known  it 
men  insimctor/  and  oM  BPPrcc,atcd > a11  w'>°  require  draughts- 
iWed  t spnrt  d 7 of  assistants.  Employers  are 

Mr  \ a u-  inquiries  by  telephone  or  in  writing  to  the  secretary 
Mr.  A.  8.  E.  Ackertnann,  17,  Victoria  Street,  8 W , stating  S 
requirements  a.  regards  age,  qualifications,  salary,  &c.  8 


Tenner  Time  Switches. — Among  recent  orders  booked 

BedYord8rndV4ERNfNEn&t°'  Vu  9°  following:  100  time  switches  for 
Bedford,  and  48  for  Cork,  mth  of  these  following  on  several  previous 

Co*6  for  £r  order.from.the  Nortb  Metropolitan  Electri ^Sipply 
Hertford  controlling  the  street  lightingPat 

Trade  Announcements.-MR.  H.  C.  bIrlow  has 

resigned  his  position  as  representative  of  the  Electrical  Co  Ltd 
el  commenced  business  as  H.  0.  Barlow  and 

Co.,  at  fi2  Chapel  Street,  Salford,  Manchester,  where  he  will  make 
a speciality  of  switchgear,  electrical  aceessories,  metallic-filament 
and  carbon  lamps,  cables  and  flexible*,  flame  arc  lamps,  &c 

Messrs  Mawdsley’s  Ltd  , of  Dursley,  have  appointed  Mr  <? 
Mansel  Jones,  of  Western  Mail  Chambers,  Cardiff  ' and  Wind 

Mawd«i?vW7n9ea’  alth7l  80le  agent  in  Soutb  Wales  for  the  sale  of 
Mawdsley  Zone  patent  dynamos  and  motors. 

For  Sale.— Oq  November  3rd  and  4th  Messrs.  B 
Norman  & Son  will  offer  for  sale  by  auction,  at  73,  Golden  Lane' 
E.C.,  a variety  of  plant  and  fittings,  including  electric  motors’ 

andCofdJed^f0116  ^ eleff ricbght  fittings,  m re  D.  Bernstein 
tistment(to  day  a88lgnment)-  Pa^iculara  appear  in  an  adver- 

Notices.— Drawirtffs  for  medium-sized  Repetition 

™'TfB/  R-D.  Spinney,  A.M.I.M.E.  London:  E.  & F N 
Spon,  Ltd.  Price  3s.  6d.  net.— The  large  amount  of  repetition 
work  which  now  obtains  in  manufacturing  engineering  is  due  to  a 

ffr  wnUeC°8rt.ltl0R-  7 7®  advantages  of  standardisation.  Motor- 
car  work,  with  which  the  author  deals  exclusively,  has  instanced 

b P“bap8  strikingly  than  any  other  industry.  It  is  now 

Hy  recognised  that  not  only  is  it  cheaper  to  produce  details  in 
large  quantities  because  of  the  reduction  in  the  “ share  ” cost  of 

fLture9fo0r0^o]tg8’  f"  bu*ah°  ,that  standardisation  assists  manu- 
facture for  stock  and  considerably  reduces  the  idle  periods  of  a'l 
machine  tools  The  responsibility  of  the  draughtsman  has  conse- 
rt«titily  bsenincrea®ed»  t°r  the  BlighteBt  waBteon  a poorly-designed 
etail  may  represent  a considerable  financial  loss  when  multiplied 
by  the  number  of  such  details  produced.  The  author  in  this  small 
«'l“wendealS  W,lth  the  drawiDgs  tor  repetition  work“  the  word 
the  Sghf  mini6  lTb0r  defi.nes. it:-  covering  the  visible  result  of 
nl„dShtf  fv  iabours,  and  including  the  fullest  necessary 

maSes  7ymg  and  makiDg  ot  component  parts  of 

- E;fit  kes  tbe  0D®  reasonable  view  of  the  drawing— that 
ly  3 tified  as  14  contributes  to  the  efficient  manafacture  of 
machines,  and  is  not  something  to  be  coloured  and  indeed 

The^method" of^6  firSt-  thrte  chaPters  are  devoted  to  “system.” 
ii  mud  f f PJePanDg  shop  drawings  and  lists  is  treated  in 
d®tal1’  Tbe  fourtb  chapter,  headed  “ Tolerances,”  deals  with  the 
methods  of  measurement  in  workshops,  the  necessary  difference  of 
size  for  various  classes  of  “fit”  and  the  allowable  variations  from 
nominal  dimensions.  The  method  of  marking  dimensions  0“ 
drawings  must  ensure  that  time  is  not  wasted  in  obtaining  un- 
necessary  accuracy,  and  also  that  the  tolerances  do  not  adl  up  pro- 
duemg  trouble  in  assembling.  A very  suggestive  chapter^ 
designing  is  perhaps  one  of  the  best,  and  the  author  givesseveral 
examples  showing  how  the  amount’  of  work  on  a detail  can  be 
reduced  by  a little  forethought.  A Bhort  chapter  on  offioe  routine 
brings  the  work  to  a close.  The  book  is  wellproduced,  and  worth  the 

Standard  Specification  for  Keys  and  Key  ways.  (Report  No 

48).  London:  Crosby  Lockwood.  Price  2s.  fid!  nec.-The  reDo  t 
is  divided  into  two  sections,  the  first  being  a specification  forPthp 

in6geLihrtb  r°m  WhVCh  the  kfy8  are  t0  be  cSt?anPd  IS  sellni  dea  6 

ing  with  the  proportions  of  keys  and  keyways  recommended  The 
specification  requires  a minimum  tensile  breaking  strength  of  3(1 

ss”-  A-.rvrw10” ot  12 

speemed.  A list  of  standard  sizes  is  given  and  fh«  marline 
manufacture  to  be  allowed  on  merchant  bar  are  define?  With 
regard  to  the  second  section  of  the  report,  the  information  which 
the  Committee  obtained  from  engine  builders  and  others  his  been 
supplemented  by  the  results  of  their  own  experimental  work  and 
the  standard  sections  for  sunk  keys  given  are  based  on  data  obtained 
from  these  two  sources.  At  present  only  sunk  keys  (taper  and 
parallel)  are  dealt  with.  Recommendations  as  to  tolerances  on  the 

k2sr  ’“d"ded-  ^ 

S”i. 

come  of  bitter  experience,  that  the  "Patent  Road”  leads  to  the 
workhouse;  this  little  book,  while  it  does  not  profess  to  teach 
invention,  te  s how  to  patent  an  invention,  how  to  set  Ibout 
working  or  selling  it,  and  a vast  number  of  oth«  matters  of  interest 
to  those  who  wish  to  get  rich  by  this  pathway.  It  is  clearly  and 
pleasantly  written,  and  covers  in  brief  the  whole  field  of  patent 
law  and  procedure  ; apart  from  the  title,  it  does  not  paint  too 
rosy  a picture.  It  mc'udes  sections  on  trade  marks  and  copyright 
University  of  London,  University  College,  Calendar  I909''ifi' 
London  : Taylor  & Francis,  1909.-1  nis  bulgy'  volume  of’  some  fiso 
pages  testifies,  by  its  bulk  alone,  to  the  rapidly-growing  mportance 
and  activity  of  the  reconstituted  Universi  y of  London  The 
Calendar,  of  course,  dea)H  with  University  College  in  particular 
but.  this  beiDg  the  original  foundation,  and  the  princinal  con! 

Btuluent  of  the  Unjversity,  may  be  regBrded  as  the  body,  with  the 
associated  teaching  institutions  as  members.  Full  details  are 
given  in  the  ( alendar  of  all  the  departments  and  staff,  the  various 
curricula,  examination  papers  (occupying  200  pacts)  lists  of 
gra  i^dfnp  ol.tbe  College,  scholarship  regulations,  &c. 

Dr,  J.  A.  1 leming  is  Pender  Professor  of  Electrical  Engineering, 
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with  Prof.  W.  C.  Clinton  as  assistant ; Mr.  H.  M.  Hobart  is  Lecturer 
on  Electrical  Design,  and  Mr.  G.  B.  Dyke  demonstrator.  We  have 
previously  drawn  attention  also  to  the  post-graduate  courses  in 
engineering,  which  will  be  conducted  by  specialists  of  the  highest 
standing.  Courses  on  Railway  Engineering  and  Surveying  have 
already  commenced,  and  Mr.  Hobart’s  course  on  Electrical  Design 
begins  on  the  27th  inst.  _ _ 

“ Differential  and  Integral  Calculus.”  By  A.  E.  H.  Love. 
London : Cambridge  University  Press.  1909.  Price  5s. 

“ Cape  Colony  To-Day.”  Second  edition.  Issued  by  the  Cape 
Government  Railway  Department. 

11  Prospectus  of  the  Royal  College  of  Art,  London.”  Wyman  and 

Sons.  Price  3d.  . . 

A new  monthly  review  dealing  with  municipal  government 
matters  is  to  appear  shortly,  under  the  title  The  Local  Government 

••  Voltage  Ratio  in  Synchronous  Converters,”  and  “ Electromotive- 
Force  Wave-Shape  in  Alternators,”  by  Comfort  A.  Adams ; and 
“Pole-face  Losses,”  by  C.  A.  Adams,  A.  C.  Lanier,  C.  C.  Pope  and 
C.  0.  Schooley.  Reprints  from  the  Proceedings  of  the  American 
Institute  of  Electrical  Engineers. 

Bankruptcy  Proceedings.  — H.  P.  Allison.  — An 

application  for  an  order  of  discharge  was  made  on  Wednesday 
last  week,  to  Mr.  Registrar  Giffard,  at  the  London  Bankruptcy 
Court,  on  behalf  of  Harry  Pigott  Allison,  who  traded  in  partner- 
ship with  Joseph  Grace  Smith  Cunnington,  at  7,  Great  Newport 
Street,  St.  Martin’s  Lane,  W.C.,  under  the  style  of  Laing,  Wharton 
and  CunniDgton.  Mr.  E.  Leadam  Hough,  Senior  Official  Receiver, 
reported  that  the  firm  failed  last  May  with  provable  debts  £6,923, 
and  assets  which  had  realised,  or  were  likely  to  realise,  £2,495. 
The  offences  reported  by  the  Official  Receiver  were : (1)  insufficiency 
of  assets  to  pay  10s.  in  the  £ to  the  creditors ; and  (2)  trading  with 
knowledge  of  insolvency.  Mr.  Hansell  appeared  in  support  of  the 
application,  and  asked  for  the  discharge  to  be  granted,  subject  to 
his  client  consenting  to  judgment  of  £200.  He  submitted  that  it 
was  a very  unfortunate  case  for  the  applicant,  who  for  some  years 
was  engaged  as  chief  electrical  engineer  to  a firm  in  India.  Owing 
to  ill-health,  he  had  to  throw  up  that  engagement,  and  return  to 
England.  He  entered  into  partnership  with  Mr.  Cunnington,  and 
they  were  persuaded  to  buy  the  business  of  the  Improved  Electric 
Supplies,  Ltd.,  which  proved  to  be  a bad  bargain,  and  brought 
about  their  failure.  His  Honour  agreed  with  the  learned  counsel’s 
view  of  the  case,  and  granted  an  order  in  the  terms  suggested. 

Ebic  Eaton,  electrical  engineer,  Alexandra  Road,  Ashton-under- 
Lv ne. — A receiving  order  was  made  on  October  14th  on  debtor’s 
own  petition. 

Dissolutions  and  Liquidations.— The  X Electric 

Aocumulatob  Co.,  Ltd.— A meeting  of  creditors  has  been  called 
fox  October  27th  to  consider  a proposal  for  finally  winding  up,  as 
there  is  no  hope  of  ever  realising  anything.  It  is  now  nearly  12 
months  since  the  company  went  into  voluntary  liquidation,  and  the 
sole  asset  which  remained  was  an  interest  of  10  per  cent,  on  the 
net  profits  of  the  X Syndicate,  Ltd.,  a company  formed  for  the 
purpose  of  purchasing  from  the  debenture-holder's  Receiver  the 
entire  property  of  this  company.  The  X Syndicate,  however,  has 
been  similarly  unsuccessful,  and  some  weeks  ago  the  debenture- 
holder  took  possession,  and  the  plant  and  machinery  were  sold  by 
auction.  Since  then  an  application  has  been  made  to  the  Court  lor 
a compulsory  windiug-up  order.  Under  these  circumstances,  after 
consultation  with  some  of  the  large  creditors,  a meeting  had  been 
called  as  above. 

La  Capital  (Extensions)  Team  wavs  Co.,  Ltd.— This  company 
is  winding  up  voluntarily,  with  Messrs.  E.  A.  Lazarus  and  F. 
Thursby  as  liquidators. 

Impboved  Electbic  Glow  Lamp  Co.,  Ltd. — A meeting  is  to 
be  held  at  Salisbury  House,  E.C.,  on  November  22nd,  to  hear  an 
account  of  the  winding  up  from,  the  liquidator,  Mr.  F.  F.  Fuller. 

Cutleb,  Wabdle  & Co.,  Ltd,,  electrical  engineers,  Manchester. — 
Mr.  A.  G.  Mellors,  in  reporting  upon  the  now  completed  realisation 
of  this  estate,  regrets  that  no  surplus  is  available  for  the  unsecured 
creditors  ; indeed,  there  is  not  sufficient  to  pay  off  the  debentures. 
The  summary  shows  receipts  amounting  to  £1,439  from  the  sale  of 
stock-in-trade,  machinery,  patent  rights  and  lactory,  also  collection 
of  book  debts.  Alter  settling  business  expenses,  preferential 
creditors  for  rents,  receiver’s  remuneration,  payment  of  first  deben- 
ture and  interest  (£518),  and  a first  and  final  dividend  of  14s.  2d. 
in  the  £ on  further  deoenture  claim  and  interest  (£378),  there 
is  a balance  remaining  of  only  £1  17s.  Id. 

The  Lighting  of  Blackpool  Aviation  Grounds.— 

The  Bbitish  Whstinghouse  Co.  are  lighting  the  Aviation  Grounds 
at  Blackpool  witn  s6  of  their  “ Arcturus”  flame  arc  lamps.  Tnese 
have  outdoor  choking  coils  for  running  the  lamps  four  in  series  on 
a 200-volt  83-period  circuit. 


LIGHTING  and  POWER  NOTES. 


Amble. — The  local  Council,  which  is  considering  the 

desirability  of  adopting  electricity  as  a mode  of  lighting,  has 
appointed  Mr.  Cecile  A.  Esmarch,  M.I.M.E.,  of  Newcastle,  to  advise 
the  Council  on  a lighting  scheme  lor  the  town  and  to  report. 

A&pull. — The  ILIAC,  has  sealed  the  transfer  of  the  prov. 

order  to  the  Lancashire  Electric  Power  Co.,  who  will  pay  £308  as 

consideration. . . 


Blackpool. — The  returns  from  the  electricity  department 

for  September  show  a decrease  on  the  total  works  output,  as  com- 
pared with  the  corresponding  period  last  year,  by  11,303  units; 
private  lighting  showed  a decrease  of  11,002.  For  the  half-year 
ended  September  the  output  has  decreased  in  private  lighting  by 
24,604  ; public  lighting  increase,  6,289. 

Bahamas. — Electric  light  has  just  been  installed  by  the 

Bahamas  Government  at  Nassau,  the  total  estimated  cost  being 
£15,500  for  a system  of  direct  current  and  large  cables.  The 
generators  are  driven  by  suction  gas  engines.  It  will  probably  be 
necessary  to  expend  another  £1,000  on  a storage  battery  to  provide 
for  a day  supply  for  industrial  purposes  and  for  an  all-night 
service. 

Barnes. — Application  is  to  be  made  to  the  Local 

Government  Board  to  sanction  a loan  of  £4,100  for  mains  and 
£3,000  for  house  services.  The  electrical  engineer  reported  at  the 
last  meeting  of  the  Council  that  extensions  of  mains  estimated  to 
cost  £500  would  be  required  to  supply  a number  of  houses.  The 
engineer  mentioned  that  it  was  now  the  exception  in  the  district 
for  a builder  to  put  in  gas  pipes  for  lighting.  To  enable  local 
wiring  contractors  to  advertise  electric  heating  and  cooking 
apparatus  they  are  to  be  charged  in  future  at  the  flat  rate  of  l£d. 
per  unit,  provided  their  displays  of  fittings  are  satisfactory. 

Bootle. — The  T.C.  has  decided  to  extend  the  mains  at  a 

cost  of  £1,070  to  supply  the  works  of  Messrs.  Williams,  Harvey  and 
Co.,  Ltd.,  and  other  consumers  in  the  neighbourhood. 

Braunton  (Devon).— The  P.C.  has  definitely  decided  to 

support  the  electric  light  scheme  submitted  by  Messrs.  Crompton 
and  Co.,  Ltd.  The  company  offer  to  take  about  £400  of  the  necessary 
capital  (£3,500)  to  he  raised,  and  for  public  lighting  energy  will  be 
supplied  at  8s.  per  annum  per  50  O.F.  lamp. 

Brighton —The  Aldrington  electric  lighting,  upon 
which  some  £9,000  has  been  spent,  resulted  in  a loss  of  £452. 
Canada. — The  Aylmer  (Ont.)  municipal  electric  light 

works  was  completely  wrecked  by  a boiler  explosion,  and  an 
engineer  was  killed,  last  week.  An  adjacent  factory  and  buildings 
were  destroyed  by  fire,  and  many  buildings  were  damaged.  The 
damage  is  estimated  at  £40,000. 

Chadderton. — The  U.D.C.  has  consented  to  the  appli- 
cation of  Oldham  T.C.  to  supply  electricity  to  consumers  in  the 
Chadderton  district. 

Continental  Notes. — France. — La  Society  de  Distri- 
bution d’Energie  Electrique  du  Rhone  is  the  name  of  a new  com- 
pany which  has  just  been  formed  in  Lyons,  with  a capital  of 
£60,000.  . 

Belgium. — The  Compagnie  Continentale  du  Gaz  is  establishing  a 
large  new  central  electric  lighting  station  at  Droogenbosch ; the 
contract  for  the  generating  plant  for  the  same,  as  well  as  for  the 
mains,  has  been  placed  with  the  8oci£t6  Union  Electrique  A.E.G., 
of  Brussels.  The  contract  comprises  a 2,000-h.p.  Bteam  turbine  and 
alternator,  and  a similar  set  of  1,000  h.p. 

Italy.— According  to  the  Gas  World,  Messina,  after  having  been 
in  darkness  for  many  months  since  the  earthquake  there,  has  had  a 
service  of  electric  lighting  restored,  “ which  is  said  to  show  up  the 
rows  of  wooden  houses  very  well.” 

Dundee. — The  competition  between  the  electricity  and 
gas  departments  came  in  for  criticism  at  a meeting  of  the  T.O. 
For  the  better  lighting  of  Lochee  the  sub-Committee  accepted  a 
tender  by  the  electrical  engineer  of  16  flame-arc  lamps  of  54,000  o.p. 
at  an  annual  cost  of  £144,  against  a tender  by  the  gas  manager  to 
supply  31  lamps  of  11,000  c.f.  at  an  annual  cost  of  £156.  Reply- 
ing to  criticism,  Mr.  Richardson,  the  electrical  engineer,  said  he 
was  driven  to  competition ; if  ever  he  got  anything  he  had  to  fight 
bard  for  it  against  gas.  The  recommendation  in  favour  of  elec- 
tricity was  adopted. 

Evesham. — The  T.C.  has  deferred  full  consideration  of 

the  proposed  application  for  a prov.  order  for  E.L.  by  the  Stratford- 
on-Avon  Electricity  Go.,  Ltd.,  pending  the  receipt  of  more  definite 
information  as  to  the  wishes  of  the  ratepayers. 

Fife. — The  electric  power  station  at  the  Rosyth  naval 

base  is  being  pushed  forward,  but  pending  its  completion  it  has 
been  decided  to  put  down  a temporary  plant ; 16  electric  cranes, 
supplied  by  a Leeds  firm  at  a cost  of  £lu,000,  will  soon  be  at  work. 

Glasgow. — The  T.C.  is  making  strenuous  efforts  to 

eradicate  the  smoke  nuisance  in  Glasgow,  and  firms  are  asked  in 
their  own  interests  to  introduce  the  latest  stoking  appliances.  This 
week  it  was  reported  that  the  North  British  Locomotive  Co.  had 
recently  installed  2u  motors  (with  an  average  of  35  h.p.  each), 
obtaining  power  from  the  Corporation  Electricity  Department. 

Hull. — A stand  is  being  made  by  users  of  electricity  for 

lighting  purposes  for  the  same  discount  which  is  granted  users  of 
current  tor  power.  The  Hull  Chamber  of  Trades  Das  forwarded  a 
pointed  communication  to  tue  Electric  Lignt  Committee,  urging 
this  point.  Mr.  Bell,  the  electrical  engineer,  stated  in  reply  to 
questions,  that  the  reason  why  discounts  were  allowed  off  motive 
power  accounts  and  not  off  lighting  accounts,  was  that  the 
latter  are  rendered  quarterly,  while  motive  power  accounts  are 
rendered  monthly.  It  would  not  be  feasible  to  render  lighting 
accounts  montnly.  Councillor  Costello  urged  that  users  of  light  to 
the  value  of  over  £20  per  annum  should  be  allowed  a discount  if 
they  made  payment  within  14  dayB.  Eventually  the  matter  was 
referred  to  a sub-Committee,  to  be  consideied  in  connection  witn 
the  estimates. 
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Grassington  (Yorks.).— The  electric  lighting  installa- 
tion in  the  village  was  inaugurated  on  the  15th  inst.  Energy  is 
generated  by  a small  plant  erected  on  the  river,  and  using  water 
power.  The  official  opening  ceremony  is  to  take  place  in  a lew 

days’  time, 

India. — It  is  understood  that  the  Oudh  and  Rohilkhand 

State  Railway  is  arranging  to  fit  Stone’s  s:  stem  of  electric  lights 
and  f .ns  to  four  first  class,  fo  r composite  first  and  second  class,  and 
four  second  class  carriages. — Indian  Engineering. 

Llansamlet. — A scheme  of  electric  lighting  is  being 

promoted  for  the  Glais  district  by  Mr.  Evan  Lewis,  of  Graig-y-pal. 

London, — Marylebone. — Hot  water  is  to  be  supplied 

to  the  lavatories  in  the  Town  Hall  by  means  of  small  Therol  elec- 
trical heaters.  The  cost  of  supplying  and  fixing  the  apparatus  will 
be  £45,  and  the  annual  cost  for  energy,  which  will  be  supplied  at 

Id.  per  unit,  will  be  about  £10. 

Stepney. — The  Blyth’s  Wharf  generating  station  is  to  be  opened 
by  the  Mayor  on  the  27th  inst.,  when  any  machinery  that  may  be 
ready  for  use  will  be  set  in'  motion  by  the  Mayoress.  Application 
is  to  be  made  to  the  L.C.C.  for  a loan  of  £10,250  for  mains 
extensions.  1 

The  L.C.C.  is  to  submit  to  the  B.  of  T.  proposed  agreements - 
between  the  London  Electric  Supply  Co,  and  Westminster,  and 
St.  James’  and  Pall  Mall  Companies,  for  it  to  determine  whether 
these  fall  within  Sec.  3,  London  Electric  Supply  Act,  1908  ; also  a 
copy  of  the  Highways  Committee’s  report  on  the  above,  and  on  an 
agreement  between  the  South  Metropolitan  Co.  and  West  Kent  Co. 
If  the  B.  of  T.  approves  the  agreements,  the  Council  suggests 
certain  amendments,  mainly  with  a view  to  safeguarding  its  pur- 
chasing powers. 

East  London  Eleotbical  Exhibition.— On  Tuesday  afternoon 
last  the  joint  Electrical  Exhibition,  promoted  by  the  Shoreditch, 
Hackney  and  Stepney  Borough  Councils,  was  opened  by  Mr.  W.  M. 
Mordey,  in  the  Pitfield  Street  Bathp,  Shoreditch,  a large  gathering 
of  the  civic  representatives  of  the  three  boroughs  being  present. 
Amongst  the  prominent  exhibitors  mention  may  be  made  of  Messrs. 
Siemens  Bros.  & Co.,  who  make  a feature  of. their  O.S.  wiring 
system,  tantalum  lamps  and  fittings,  cables,  cells,  batteries,  &c.,  and 
in  the  Machinery  Hall  have  a stand  devoted  to  switchboard  and 
testing. instruments  of  the  latest  type.  An  interesting  little  appli- 
ance on  one  of  their  stands  is  a portable  motor-driven  vacuum 
pump,  of  compact  arrangement  and  mounted  on  wheels — a device 
which  in  some  fprm  or  other  deserves  more  attention  than  it  has 
hitherto  received.  Messrs.  Simplex  Conduits,  Ltd.,  exhibit  their 
conduit  specialities,  heating  and  cooking  appliances,  and  metal- 
filament.  lamps,  and  Messrs.  Marryat  & Place  show  a miscellaneous 
collection  of  electric  plant,  including  an  interesting  example  of  the 
Moissan  electric  furnace.  Street  lighting  specialities  figure  on  the 
stands  of  Mr.  Haydn  T.  Harrison  and  the  Reason  Manufacturing 
Co.,  which  latter  firm  is  also  showing  electrolytic  meters,  demand 
indicators,  &c.  Mr.  Harrison  also  watches  over  the  interests  of  the 
Thorpe  Meter  Syndicate,  who  show  their  recently  introduced 
electrolytic  wattmeters,  time-lag  circuit-breakers  and  motor  starters. 
Messrs.  Worssam  & Son  have  an  attractive  motor-driven  refrigerat- 
ing  plant  suitable  for  country  house  installation,  while  Messrs. 
Ferranti,  Rashleigh  Phipps  &.  Co. — who  exhibit  electric  signs — 
Pooley  & Austin,  Tyler  & Freeman,  and  many  others  are  responsible 
for  interesting  exhibits. 

Norwich. — The  T.C.  has  been  recommended,  at  the 

termination  of  the  existing  contract  with  the  Gas  Co.,  to  convert 
the  gas  lamps  in  the  city  to  electric  ones. 

Port  Glasgow. — The  question  of  introducing  electricity 
has  been  discussed  by  the  T.C.  at  various  times  during  recent  years, 
but  the  members  have  not  been  unanimous  as  to  the  course  to  be 
followed  and  nothing  definite  has  been  done.  A few  of  the 
councillors  are  of  opinion  that  plant  should  be  laid  down  at  the 
refuse  destructor  works,  while  others  hold  that  the  better  plan 
would  be  to  obtain  a supply  from  Greenock.  Some  months  ago  a 
petition  was  presented  to  the  Council  by  the  shipbuilders  and  other 
large  employers  of  labour  in  thetown  asking  that  the  Council  should 
endeavour  to  come  to  terms  with  Greenock.  Negotiations  were 
carried  on  between  the  two  burghs  for  some  time,  but  latterly  the 
matter  was  allowed  to  drop.  Last  week  the  Messrs.  Lithgow,  who 
are  reconstructing  the  Bay  area,  reopened  the  subject  in  connection 
with  the  lighting  of  the  phops  in  the  new  area,  and  the  T.C.,  at  a 
meeting  in  committee,  agreed  to  approach  the  Greenock  Corporation 
with  a view  to  obtaining  a supply  of  electricity  from  that  burgh. 

Ravenstliorpe. — The  U.D.C.  lias  given  consent  for  the 
A|  orkshire  Electric  Power  Co.  to  use  overhead  lines  to  the  Mirfield 
boundary  for  supplying  energy  to  Brighouse. 

Rhyl  .—At  a meeting  of  the  D.C.  held  last  week,  it  was 

announced  that  an  offer  had  been  made  for  some  of  the  old  plant 
at  the  electric  light  works,  which  will  be  superseded  by  the  new 
oil  rngino.  The  clerk  was  instructed  to  ask  the  sanction  of  the 
L.G.B  to  the  sale. 

Rochdale. — The  T.C.  has  approved  of  an  agreement 

to  supply  electricity  in  bulk  to  Littlehorough  U.D.C. 


* Iriea. — Potohefptroom. — The  T.C.  has  held  a 
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Southampton. — At  the  last  meeting  of  the  T.C. , it  was 

agreed  that  Parliamentary  powers  be  sought  to  carry  on  the  work  of 
“free  or  assisted  wiring,  to  install  wires,  fittings,  &c.,  through  a 
contractor,  but  not  otherwise,  and  to  hire  out  arc  lamps,  heating 
apparatus,  and  cookers  either  at  a rental  or  on  the  deferred  pay- 
ment system.”  On  the  motion  for  the  adoption  of  the  recommenda- 
tion, Mr.  Hirst  moved  as  an  amendment  that  the  whole  question 
of  the  financial  position  of  the  electricity  department  be  referred 
to  the  borough  treasurer  for  report,  and  in  the  meantime  the  matter 
of  free  or  assisted- wiring  be  adjourned.  The  amendment  was, 
however,  lost.  It  waa_  further  decided  to  obtain  Parliamentary 
powers  for  the  reconstruction  of  certain  tramways  and  the 
acquisition  of  certain  properties. 

Stafford. — The  T.C.  has  fixed  the  following  scale  of 
discounts  for  consumers  of  over  3,000  units  per  quarter: — From 
3,900  to  4,000,  15  per  cent. ; from -4,000  to  5,000,  17A  per  cent.  ; over 
5,000,  20  per  cent. 

Surbiton.— The  U.DU.  has  received  from  the  L.G.B. 
sanction  to  a’  load  of  £1,266  for  the  extension  of  the  electricity 
works. 

Swansea. — The  B;  of~G.  has  asked  the  borough  elec- 
trical engineer  to  prepare  a Scheme  for  lighting  Blocks  1,  2 and  3 of 
the  workhouse.  ' 

Widnes. — With  the  object  of  showing  the  B.  of  T. 
that  it  is  in  earnest,  the  T.C.  has  decided  to  have  plans  and  esti- 
mates prepared  for  an  electrical  station  at  an  estimated  cost  of 
£4,100.  The  E.L.  order  was  obtained  four  years  ago,  and  the 
Council  is  negotiating  with  a company  connected  with  the  Salt 
Union,  which  offers  to  supply  current  to  the  town. 

Worsley.— The  U.D.C.  has  sealed  the  transfer  of  the 

E.L.  order  to  the  Lancashire  Electric  Power  Co. 


TRAMWAY  and  RAILWAY  NOTES. 

— * 

Aberdeen. — The  question  of  the  price  of  the  electrical' 
energy  supplied  to  the  SuburbanTramwayCo.,came  up  for  discussion 
recently.  The  secretary  of  the  Tramway  Co.  contended  that,  instead  - 
of  complying  with  the  terms  of  the  agreement  and  the  reference  to 
him,  and  fixing  a price  for  every  unit  actually  supplied,  the  arbiter 
had  ordained  the  company  to  pay  a standing  charge  of  £900  per 
annum,  irrespective  of  the  number  of  units  that  may  be  actually 
supplied.  Mr.  Kemp  moved  that  intimation  be  made  to  the  com- 
pany that,  so  far  as  the  Council  was.  concerned,  the  decree  arbitral 
was  accepted  as  final  and  binding,  and  that  a remit  be  made  to  the 
Committee  to  give  effect  to  this  resolution.  A loDg  discussion 
ensued.  The  amendment  was  adopted  by  16  to  13  votes. 

Australia. — The  South  Australian  Government  has 
recently  obtained  a report  from  Mr.  W.  G.  T.  Goodman,  chief 
engineer  of  the  Adelaide  Tramways  Trust  on  the  electrification  of 
the  Glenelg  suburban  railway  line,  which  he  estimates  would  cost 
£201,760.  The  city  terminus  of  the  line  is  in  King  William  Street, ' 
along  which  the  steam  trains  operate  at  present ; they  also  operate 
in  the  main  street  at  Glenelg,  and  in  both  these  instances  it  is 
pointed  out  that  electric  working  would  be  much  preferable  to 
steam.  Mr.  Goodman  proposes  certain  alterations  in  the  routes 
with  a view  to  giving  a double  track  throughout;  the  length  of  route 
considered  amounts  to  7 miles  28  ch.  He  further  recommends  that 
the  Tramways  TruBt  should  have  running  powers  over  the  King 
William  Street  lines,  with  a view  to  avoiding  the  placing  of  four 
tracks  in  that  thoroughfare,  and  that  the  gauge  should  be  altered  to 
the  standard.  Mr.  Goodman  foretells  a better,  safer  and  speedier 
service,  greater  convenience  at  termini,  and  a satisfactory  financial 
result.  The  system  would  operate  with  the  overhead  trolley. 

Blackpool. — A net  increase  of  £1,496  has  been  taken 

in  receipts  on  the  cars  during  the  season  from  April  1st  to  October 
7th.  The  total  receipts  were  £42,536,  compared  with  £41,040  in 
the  corresponding  half-year  of  1908.  There  had  been  an  increase 
of  182,515  in  the  number  of  passengers. 

Bournemouth. — The  annual  church  parade  of  the 

Corporation  Tramways  employes  took  place  on  Sunday.  As  a 
matter  of  fact,  a good  proportion  of  the  men  did  not  take  part  in 
the  actual  parade  to  church,  at  least  three  contingents  of  about 
thirty  on  each  occasion  being  taken  in  the  Corporation  motor-’bus, 
a singular  commentary  on  the  Sunday  traffic  decision  at  the  Council 
meeting  in  the  previous  week. 

Brazil. — In  connection  with  the  frequent  opening  of  ' 

new  tramway  services  by  the  Rio  de  Janeiro  Tramway,  Light  and 
Power  Co.,  the  Brazilian  Review  says:  “ Now  that  the  service  all 
over  the  zone  is  being  improved  every  day,  the  scoffers  of  some 
months  back  have  turned  t.hcir  scoffings  to  blessings,  and  readily 
admit  that  not  only  is  the  amount  of  work  done  almost  incrodible, 
but  that  the  service  is  gradually  approaching  that  perfection  which 
the  company  has  set  up  as  its  ideal. 

Continental  Notes.— Germany.— A fresh  dispute  has 

arisen  between  the  Grand  Berlin  Tramway  Co.  and  the  city  of 
Berlin  as  a result  of  the  former’s  claim  to  have  received  from  the 
magistrate  the  exclusive  monopoly  for  the  working  of  tramways 
in  general,  and  in  particular  of  the  tramways  from  the  Stsllin 
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Bahahof  to  the  Central  Yichhof  and  from  the  Vichhof-Rudolf 
Yirchof  to  the  Kraakenhans,  which  have  been  constructed  and  are 
operated  by  the  municipal  council.  The  company  contends  that 
these  lines  have  caused  it  to  lose  £2,000  during  the  past  year,  and 
that  the  city  is  responsible  for  the  loss.  According  to  the  working 
return  of  these  particular  tramways  for  the  year,  a considerable 
surplus  has  been  realised,  and  the  company  therefore  demands  the 
navment  bv  the  city  of  the  £2,000  mentioned  as  compensation,  and 
reserves  other  claims  for  the  future.  In  addition,  the  company 
notifies  that  other  claims  will  be  presented  in  connection  with  the 
three  municipal  tramways  which  it  is  proposed  to  construct  in 
the  south  of  the  city. 

Bni-aioi.— La  Scci^te  des  Tramways  Bruxellois  has  applied  for 
t concession  for  a new  line  of  electric  tramway  in  Brussels  between 
the  Gare  de  Luxemburg  and  the  Place  Dailly. 

Italy.— In  connection  with  the  Socialist  demonstrations,  the 
whole  of  the  tramways  and  cab3  in  Borne  suspended  service  on  the 

14th  inst.  _ , .. 

Austria.— It  is  reported  from  Vienna  that  the  negotiations  in 
respect  of  the  projected  conversion  of  the  city  railway  to  electric 
traction  are  expected  to  be  brought  to  a conclusion  during  the 
forthcoming  winter.  The  expenditure  on  the  work  is  computed  at 
from  40,000,000  to  50,000,000  florins,  which  would  presumably  be 
raised  by  a city  loan,  and  the  transformation  would  be  undertaken 
bv  the  Laender  Bank  in  conjunction  with  the  Siemens-Schuckert 
Co.  The  conversion  represents  one  of  the  fondest  wishes  of  the 
mayor,  and  is  said  to  be  only  possible  simultaneously  with  the 
mnnicipalisation  of  the  undertaking.  At  present  the  railway 
belongs  in  equal  thirds  to  the  Lower  Austrian  District,  the  Austrian 
State  and  the  City  of  Vienna,  and  the  management  of  the  line  is 
in  the  hands  of  the  Austrian  State  Railway  Administration  in 
return  for  a small  payment  by  the  three  parties  concerned.  The 
mayor  hopes  that  after  transformation  the  railway  will  yield  results 
as  favourable  as  the  electric  tramwavs,  but  it  is  declared 
that  the  surplus  realised  by  the  latter  will  become  a deficit  if  the 
demands  made  by  the  employes  for  higher  wages,  which  are  not 
unjustified,  are  granted.  The  principal  difficulty  in  regard  to 
the  suggested  transfer  of  the  railway  to  the  Municipal  Council 
lies  in  the  circumstance  that  the  latter  is  not  inclined  to  pay  any- 
thing for  takiDg  over  the  undertaking,  whereas  the  other  two  co- 
proprietors are  not  disposed  to  sgree  to  the  change  without 
compensation.  It.  is  possible  that  the  present  co-operation  of 
the  Laender  Bank  will  bring  the  negotiations  to  a fresh  stage. 

The  new  Ronstal  railway  in  the  south  of  the  Austrian  Tyrol  was 
completed  and  set  in  operation  on  October  11th.  It  is  37  miles  in 
length,  aDd  connects  Trient,  Clep  and  Male,  and  a branch  line  nearly 
15  miles  long  leads  from  Dermullo  to  Fondo-Mendel.  The  railway 
is  the  longest  electrically-operated  overland  line  in  Austria,  and  is 
the  first  to  be  constructed  by  the  department  of  the  State  Railway 
Administration  for  the  account  of  the  concessionaires.  The  maxi- 
mum rise  in  the  main  line  is  53  metres  per  1,000  metres,  the  gauge 
is  1 metre,  and  the  speed  amounts  to  about  12i  miles  per  hour. 
Power  is  supplied  by  the  electricity  works  of  the  town  of  Trient, 
on  the  Sarca,  and  is  distributed  to  the  line  from  three  transformer 
stations.  The  rolling  stock  comprises  10  four-axle  passenger  motor 
coaches,  each  capable  of  accommodating  44  persons,  12  passenger 
trailer  coaches  of  the  same  capacity,  12  covered  and  15  open  goods 
wagons,  each  of  7 tons  carrying  capacity,  and  3 mail  coaches. 

Switzerland.- The  St.  Gall-Speicber-Trogen  Railway  Co.,  of 
Trogen,  has  obtained  a concession  for  the  construction  of  a single- 
track,  metre-gauge  electric  railway,  54  miles  long,  on  the  St.  Gall- 
Walzenhansen  route,  via  Trcgen  and  Heiden,  with  a branch  from 
Kaien  to  Rebetobel.  The  concession  will  expire  on  May  10th, 
1949.  The  line  is  to  be  built  in  two  sections : (1)  Trogen  to  Heiden, 
including  the  above-mentioned  branch,  and  (2)  Heiden  to  Walzen- 
bausen.  The  total  cost  of  the  work  is  estimated  at  £43,000. — Board 
of  Trade  Journal.  ✓ 

Spain. — The  Compania  NacioDal  de  Tranvias  has  applied  for  a 
concession  for  the  construction  of  an  electric  tramway  in  Barcelona, 
called  the  Sans  Extension,  being  an  extension  of  the  company’s 
existing  lines. — Board  of  Trade  Journal. 

Cradley  Heath. — The  U.D.C.  has  decided  that  it  is 

desirable  to  enter  into  an  agreement  with  the  Dudley,  Btourbridge 
and  District  Electric  Traction  Co.  for  the  construction  and  working 
of  a tramway  from  Brierley  Hill  to  Cradley  Heatb,  if  satisfactory 
terms  can  be  arranged  between  the  company  and  the  Brierley  Hill, 
Quarry  Bank,  Rowley  Regis  and  Cradley  Heath  Councils. 

Falkirk. — Owing  to  the  severe  gale  which  visited  the 
district  on  the  14th  inst.,  many  trees  were  blown  down  on  to  the 
telegraph  wires  and  tramway  trolley  lineB,  completely  blocking  the 
tramway  service  in  places.  The  obstructions  were  removed  and 
services  renewed  on  the  15th  inst. 

Handsworth. — The  District  Council,  at  a meeting 

last  week,  considered  a report  dealing  with  complaints  against 
the  South  Staffordshire  Tramways  (Lessee)  Co.,  against  whom 
action  has  been  taken ; also  an  application  to  Parliament  for 
powers  to  construct  a network  of  tramways  in  the  district. 

The  Parliamentary  Committee  has  been  notified  that  the 
Birmingham  City  Council  proposes  to  make  representations  to  the 
L.G.B.  with  respect  to  the  extension  of  the  city  boundaries  (in 
which  the  U.D.C.  does  not  acquiesce). 

Leeds. — At  the  meeting  of  the  Corporation  Tramways 

and  Electricity  Committee  on  Monday,  reference  was  made  to  the 
success  of  the  year’s  working  in  the  tramways  department.  The 
half-yearly  statement  was  satisfactory,  and  there  was  promise  of 
another  good  financial  year.  There  has  been  a fairly  substantial 
increase  in  revenue  to  meet  extra  expenditure  necessitated  by 
i and  renewals  of  permanent  way,  An  application  has  been 


received  from  Otley  for  the  extension  of  the  tramway  system  to 
that  boundary  from  Guiseley,  and  the  matter  has  been  placed  in 
the  hands  of  a committee.  Mention  was  made  of  a proposed 
extension  of  the  electricity  undertaking  to  Thwaite  Gate,  and 
questions  were  also  under  consideration  regarding  the  supply  of 
electric  power  for  sewerage  plant  on  the  new  estate  at  Templenew- 
sam,  and  for  similar  works  at  Headingley,  so  that  there  were 
indications  of  very  considerable  future  progress. 

Loudon.— The  L.C.C.  on  July  lGth,  1007,  concurred 

in  the  proposal  to  refer  to  arbitration  the  question  whether  the 
expense  incurred  by  the  G.P.O.  in  providing  beat  coils,  fuses,  &c., 
for  the  protection  of  telephone  and  telegraph  wires  in  the  neigh- 
bourhood of  tramways  worked  on  the  overhead  trolley  system  of 
electric  traction,  should  be  borne  by  the  Post  Office  or  by  the  tram- 
way authority  concerned.  The  arbitrator  appointed  by  the 
B.  of  T.  has  now  decided  that  the  cost  shall  be  borne  by 
the  latter.  The  case  for  the  tramway  authorities  was 
undertaken  by  the  Tramways  and  Light  Railways  Association, 
and  by  the  award  the  Association  is  required  to  pay  half  the  arbi- 
trator’s fee  in  addition  to  its  own  costs.  The  Council  is  to  pay  £10 
to  the  Association  as  a contribution  toward  the  coats  incurred  by  it 
in  the  arbitration  proceedings. 

The  City  and  South  London  Railway  has  introduced  a reduced 
scale  of  fares  to  Beason-ticket  holders,  and  with  a view  to 
accelerating  the  traffic,  experiments  are  now  being  made  with  auto- 
matic signals. 

Lower  Bebington. — The  U.D.C.  has  under  consideration 
the  question  of  the  extension  of  the  Birkenhead  tramways  from  New 
Perry  to  Bolton  Road,  Port  Sunlight. 

Ncwcastle-on-Tyne. — As  a result  of  the  measures  taken 

by  the  tramways  manager  to  carry  out  the  reduction  in  working 
expenses  decided  on  by  the  Tramways  Committee,  the  employes 
are  going  to  lodge  a protest  with  the  latter  against  reducing  the 

staff.  . ' , , , 

When  entering  Manors  North  Station  on  Wednesday  evening  last 
week,  an  electric  train  left  the  metals  and  tore  up  the  permanent 
way  for  some  distance.  Two  of  the  farriages  were  considerably 
smashed,  and  a young  man  was  injured. 

Qaeensfeny  (Edinburgh). — At  Linlithgow  C.C. 

recently  a letter  was  read  from  Messrs.  Deas  & Co.,  asking  whether 
the  Council  would  consent  to  a tramway  being  constructed  between 
Cramond  Brig  and  South  Queensferry.  The  chairman  explained 
that  about  four  yearB  ago  a company  applied  for  a provisional  order 
to  lay  a tramway  over  the  same  road,  and  the  Council  opposed  the 
scheme  on  the  ground  that  the  road  was  not  wide  enough  for  a 
tramway  and  the  ordinary  traffic.  After  discussion,  it  was  agreed 
that  the  clerk  should  acknowledge  the  letter,  and  that  any  further 
communications  on  the  subject  should  come  before  Linlithgow 
District  Committee. 

Swindon. — The  T.C.  has  decided  to  offer  a bonus  to 

tramway  motormen  on  tbeir  attaining  a minimum  consumption  of 
&9  fixed  by  the  Committee  for  th.e  tr&m\v<iyB. 

West  Fife. — The  tramway  company  is  pushing  ahead 

with  the  new  tramway  system,  Immediately  after  the  B.  of  T. 
inspection  it  will  commence  a service  between  Cowdenbeath  and 
Dunfermline.  The  system  will  then  be  extended,  and  before  the 
end  of  the  year  Lochgelly  will  also  be  linked  up. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — The  Postal  Department  has  twice  invited 

tenders  from  manufacturers  who  are  prepared  to  supply  telephones 
made  in  Australia,  but  so  far  no  tenders  have  been  received.  The 
Government  is  most  anxious  to  have  the  instruments  made  in  the 
Coro  monwealth. 

It  is  estimated  that  in  order  to  put  the  telegraph  and  telephone 
systems  of  the  Commonwealth  in  a state  of  high  efficiency,  an 
expenditure  of  £1,828,152  would  be  necessary,  to  meet  existing 
requirements  alone.  Speaking  on  the  subject  in  the  House  of 
Representatives,  Mr.  Reid  said  that  the  Postal  Department  bad  got 
its  bad  reputation  because  it  had  never  had  a chance  to  do  its  work 
properly.  The  officers  were  not  inefficient,  but  bad  not  been 
afforded  an  opportunity  to  show  what  they  could  do,  and  had  never 
had  the  proper  appliances  for  the  work. 

Bahamas. — The  annual  Colonial  Report  for  the  Bahamas 
for  1908-9  states  that  the  revenue  of  the  Telegraph  Department 
was  £1,668  and  the  expenditure  £548,  as  against  £1,248  and  £545 
respectively  ; 4,251  messages  were  dealt  with,  377  of  which  were  to 
and  from  Great  Britain.  The  previous  year’s  traffic  was  3,847 
messages. 

There  are  225  telephone  stations  now  working  in  Nassau  and 
suburbs.  The  revenue  for  1909-10  is  put  at  £912  10s.  and  expendi- 
ture (inclusive  of  interest  and  sinking  fund)  at  £516  16s.  The 
system  is  owned  by  the  Government. 

Brazil. — The  Brazilian  Bn'iew  reports  that  the  contract 

between  the  Government  and  the  Amazon  Telegraph  Co.  for  the 
duplication  of  the  snbflnvial  cable  between  Para  and  Amazonas 
was  signed  on  September  28th.  The  work  is  to  be  completed 
within  15  months,  and  a reduction  of  20  per  cent,  in  the  rates,  or 
30  per  cent,  if  the  traffic  exceeds  600,000  words  per  annum,  is  to  be 
maae. 
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Cable  Interruptions  :— 

Tourane-Amoy  

Assab-Perim  ... 

Dakar-Conakry  

Balikpapan-Kwandang 
Che'ksaid-Perim  


June  17,  1909 

July  8,  1909 

Aug.  20,  1909 

Sept.  2,  1909 

Sept.  15,  1909 


Canada.  Yesterday  the  King  was  to  perform  the 

ceremony  of  opening  the  doors  of  the  Royal  Edward  Tuberculosis 
Institute  m Montreal  by  “touching  a button”  at  West  Dean  Park, 
Chichester.  The  shortest  line  of  the  Commercial  Cable  Co.  was  to 
be  employed,  with  relays  ard  repeaters  at  all  intermediate  points, 
so  that  the  signal  would  go  through  without  manual  aid  from  staTt 
to  finish.  It  is  believed  that  this  is  the  first  occasion  on  which  an 
opening  ceremony  has  been  performed  by  wire  at  a distance  of 
3,000  miles. 

The  extension  of  rural  telephone  lines  in  Ontario  and  the  West 
has  been  astonishing.  These  lines,  usually  10  to  20  miles  in  length, 
are  built  by  the  farmers,  who  find  the  poles  and  give  free 
right  of  way,  doing  all  except  the  technical  work  themselves,  so 
that  the  great  advantage  of  telephone  communication  costs  the 
rural  people  very  little. 


French  I ostal  Strike  Sequel. — It  is  reported  that  the 

new  Minister,  M.  Millerand,  has  reinstated  455  of  the  586  post 
office  servants  who  were  dismissed  in  connection  with  the  postal 
strike  last  March.  The  opportunity  has  been  taken  to  leave  out 
•employes  not  recommended  by  their  former  chiefs. 

South  Africa. — The  system  of  farm  telephones  which  has 
proved  so  successful  and  advantageous  in  Canada  and  the  United 
States  has  attracted  attention  in  South  Africa,  and  the  various 
Governments  have  been  approached  with  a view  to  its  introduction. 

The  fall’Dg  off  in  telegraph  traffic  has  enabled  the  Government 
of  Cape  Colony  to  give  additional  facilities  for  trunk  telephone 
Bervice,  with  the  aid  of  the  telegraph  wires  set  free. 

Wireless  Telegraphy.— The  Admiralty  have  decided  to 

erect  a wireless  telegraph  station  at  Wick.  An  acre  of  ground  has 
been  leased  and  provision  will  be  made  for  a staff  of  12  men.  The 
station  is  to  be  equipped  with  the  latest  appliances  for  loDg-distauce 
communication,  and  is  expected  to  be  in  working  order  early  next 
year.  J 

It  is  reported  that  the  airship  "Zeppelin  III”  has  been  proved 
capable  of  communicating  by  wireless  telegraphy  with  stations  at  a 
distance  of  300  miles.  Nevertheless,  the  experts  consider  that,  to 
ensure  successful  communication,  wood  must  be  substituted  for 
type  inlCm  ^ the  constluctio11  of  the  frames  of  airships  of  the  rigid 


Wireless  Telephony.— Under  the  heading  “Caveat 

Emptor,  ’ the  Cape  Times  of  September  15th  severely  criticised  a 
prospectus  issued  by  the  Collins  Wireless  Telephone  Co.,  of 
Newark,  U S. A.  It  was  stated  in  the  prospectus  that  tbe 
capital  of  the  company  was  £200,000,  divided  into  1 million  shares 
of  SI  each,  of  which  the  inventor  of  the  system  concerned— Mr. 
A.  F.  Collins  had  retained  600,000,  while,  according  to  the  special 
ot  tbe  C0IBPaDy  in  Cape  Colony,  of  tbe  remainder 
250,000  had  been  sold  in  America  and  foreign  countries.  Mr.  J.  J. 
Kelly,  the  representative  in  question,  was  placing  these  on  the 
market  in  South  Africa  at  13s.  each.  The  Cape  Times  drew 
attention  to  several  discrepancies  in  the  statements  issued  on 
f k ^ i°  comPariy>  an(*  to  the  magnificent  claims  to  the  effect 
that  the  profits  from  subsidiary  companies  were  estimated  in 
millions  during  the  next  few  years. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Alsace.— November  1st.  The  municipal  authorities  of 
I orbach  are  inyitiDg  tenders  for  the  concession  for  the  establish- 
ment and  working  of  an  electric  tramway  in  the  town. 


Altrincham.— October  23rd.  Electric  light  installation 

at  the  County  High  School  for  Girls.  Sankey  & Cubbon,  architects, 
4,  Chapel  Walks,  Manchester.  (Returnable  deposit  £1  Is.) 

Australia. — Victoria. — Accumulators  for  the  PMG 

See  “ Official  Notices  ” October  1st. 

Victobia— Electric  lamps  for  the  F.M.G.  See  “Official  Notices” 
October  loth. 

Melbourne.— 50  coin  attachments,  suitable  for  corns  of  different 
value,  lor  the  P.M.G.  8ee  our  "Official  Notices  ” September  24th. 


Belgium. — December  31st. 
of  .Jupille  are  invitirig  tenders  for  the 
the  little  town  by  gas  or  electricity. 


The  municipal  authorities 
concession  for  the  lighting  of 


Fp.snm.— November  2nd.  Eight  n.c.  long-bnrninc 

flame  arc  lamps  for  the  U.D.C.  See  “ Official  Notices  ” to-day. 

Llandudno.  — October  30tb.  Hand  tower-ladder  for 

'"““'“a  a/°  l8lnP».  U.D.C.  See  “ Official  Notices” 


L.C.C. — November  1st.  Brass  and  other  castings  and 

fittings,  lamp  glasses,  carbons,  insulating  materials,  cables  and  lamns 
for  the  L.C.C,  See  “ Official  Notices  ” to-day. 

Leyton.— October  26th.  Installation  of  electric  light 
and  water  heating  apparatus  at  the  Canterbury  Road  Schools 
now  erecting,  for  the  U.D.C.  See  “ Official  Notices  ” October  8th, ' 

London.— November  3rd.  Electric  lighting  installation 

at  the  Buxton  Street  Elementary  School,  Whitechapel  Spp 
“ Official  Notices  ” to-day.  ^ ' 9 

Luton.— October  29th.  Vulcanised  bitumen  cable  for 

the  Corporation.  See  “ Official  Notices  ” to-day. 


1*1  a DC  lies  ter.  October  25tb.  Steel  girder  tramway  rails 

for  the  T.C.  (returnable  deposit,  £1  Is.)  ; J.  M.  M’Elroy,  General 
Manager  of  the  Tramways,  55,  Piccadilly,  Manchester. 


Mountain  Ask.— October  25th.  Electrical  stores  for  the 

U.D.C.  electricity  undertaking.  See  “ Official  Notices  ” October  8th. 

Radcliffe.— October  27th.  Cable  for  the  U.D.C.  Elec- 

tricity Department.  See  “ Official  Notices  ” October  15th. 

Rotherham.— October  23rd.  The  T.C.  has  two  steam 
dynamos,  32  kw.  each,  for  disposal.  See  “ Official  Notices  ” Sep- 
tember 24th.  p 

Turkey. — November  30th.  The  municipal  authoritiesof 
Broussa  are  invitiDg  tenders  for  the  concession  for  the  establishment 
of  a central  electric  lighting  station  and  a system  of  electric  tram- 
ways in  the  town. 

Warrington.— November  2nd.  Arc  lamp  lowering  gear 
for  the  Corporation  Electricity  Department.  See  “ Official  Notices  ” 
to-day. 


CLOSED. 

Barnes  —The  District  Council  has  accepted  the  tender 

of  the  Union  Cable  Co  , Ltd.,  at  £413,  for  1,760  yards  of  cable. 

Belgium.— La  Societies  Ateliers  de  Constructions  Elec- 

triques,  of  Charleroi,  has  just  secured  a contract  from  the  Soci4;4 
de«  Forges  de  Clabecq  (BsJgium)  for  the  establishment  and  equip- 
ment  of  a large  electric  power  plant.  The  contract  includes  three 
dynamos  of  from  1,100  to  1,600  kw  capacity,  six  electrically-operated 
pumps,  three  electric  motors  ot  about  1,200  h.p.  each  for  the  opera- 
tion of  the  rolling  mills,  and  seven  electric  cranes. 

Bootle.— Tbe  T.C.  has  accepted  the  tender  of  Callender's 

Cable  and  Construction  Co.,  Ltd.,  for  cables,  at  £815. 


wursiem.  Ihe  i.O.  has  accepted  the  following  tenders  : 

Mr.  Jas.  Grant,  Burslem.—Extehsi°n  of  tbe  electricity  works,  £1,400. 
Messrs.  Babcock  A ; Wilcox,  Ltd.— Boiler,  £1,100  ; and  pipework,  £U8 

set  la”*  ' ynam°  W°rk8’  L*a-— Belfiss.Sie.mens  generator 


I.  Storey  & Sons.- Condenser,  £1,600. 

Messrs.  Crompton  & Co.,  Ltd.— Switchgear,  £100. 


Glasgow . The  T.C.  Committee  on  Sewage  recommend 
for  acceptance  the  offer -(£3  869)  of  Messrs.  Lowdon  Bros.  & Co. 
Glasgow,  in  connection  with  tne  electric  power  contract  for  Shield- 
hall  sewage  works. 


Government  Contracts  —During  the  past  month  the 

following  contracts  have  been  accepted  by  the  Government  Depart- 
ments named : — . e 

War  Office, 


nnusn 


mi-cmc  mmps.— poison  * Mwan  United  Electric  Light  Co 
Thomson-Houston  Co.,  Ltd. 

Telephone  sets  and  parts.— British  Insulated  and  Helsby  Cables,  Ltd. 

General  Port  Office. 

PaP|h?ffipsCLtd'“BritiBh  Jnsulate<la,,a  Helsby  Cables,  Ltd, ; Johnson  and 

C'nblcs,  submarine. —Telegraph  Construction  and  Maintenance  Co. 
Detectors  and  leather  cases.— General  Electric  Co.,  Ltd 
Generators.— International  Electric  Co. 

Wire,  copper,  hard  drawn -T.  Bolton  & Sons,  Ltd.:  British  Insulated  and 
Helsby  Cables,  Ltd.  ; Elliott  s Motal  Co.,  Ltd. : It.  Johnson*  Nr  phew, 
Ltf  V V Smith  * Co.,  incorporated  with  the 
London  Electric  W ire  Co.,  and  Smiths,  Ltd.  Wilkes,  Son  and  Mapple- 
Deck,  Ltd. 


Johannesburg. — The  following  tenders  for  electric 
supplies  have  been  accepted  by  the  municipality 

Dick,  Kerr  & Co.— Tramway  spares,  £660, 

Telegraph  Manufacturing  Co.  -Two  tramway  feeder  pillars,  £45;  2,700  var 
c S'1  £|46;  2,700  yards  troughing,  Ac.,  £1,646;  100  jai 

• ■ c.i  lit,  £87,  ~U0  yards  -20  cable,  £104;  160  pairs  {use-boxes,  £6 
ovei head  tramway  sundries,  £ 66  ; 19  disconnecting  boxes,  £.07. 

h nT’v'L  « A V,,v,"  fro!&‘-car,8'  £2’k%  '■  1-t0°  yards  hot!  cable,  £0( 

' “fe*  elegraph  Co.— (.00 yards  -12,  cable,  £162  ; 3U0 yards  18  cab. 

...  f 11  2 • 2,800  ynids  U6  cable,  £ lOo  ; COO  yards  T , single  cable,  £43. 

V,  estern  Electric  Co,— Four  100-iov.  translormers,  £361. 

Keunert  A.  Lena.— Four  tons  insulating  compound,  £86, 
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London. — L.C.C. — The  Education  Committee  has  received 

the  following  tenders  for  installing  electric  light,  &o.,  at  Paddington 


Technical  Institute : — 

Brit  West.  E.  8 M.  Co.,  (accepted)  £259 

Whitehead  Bros 260 

Tillev  Bros 266 

R.  Bridger 26S 

Westminster  Ventilating  Co.  ..  280 

Pinching  & Walton 290 

R.  H.  and  J.  Pearson,  Ltd.  ..  296 
Koote  <&  Milne,  Ltd.  ..  ..298 

Sweet  Bros.  ..  ...  ..  299 


G.  Harland  Bowden  & Co.  . £’06 

D.  J.  Macdonald 310 

M.  S.  Smith 311 

Johnson  & Phillips,  Ltd 313 

W.  A.  Lawrence 320 

G.  Weston  & Sons 849 

R.  N.  Cunningham  & Co.  . . ..  378 

E.  E.  Beaven 378 

T.  L.  Hellyar  & Sons  . . . . 447 


The  British  Westinghouse  Co.  are  authorised  to  sub-let  the 
wiring  to  G.  Foster,  Curtis  & Co.  (Camden  Town). 

In  connection  with  the  electrical  equipment  fcr  ('  ' L.C.C. 
Paddington  Technical  Institute,  tenders  were  invited  by  th*  C.C. 
from  six  firms  for  the  supply  of  a condensing  plant.  Three  oit  the 
firms,  however,  stated  that  they  had  not  suitable  patterns,  and  they 
did  not  therefore  submit  tenders.  The  tenders  received  were  as 
follows : — 


Isaac  Storey  8 Sons,  Ltd (accepted)  £216 

J.  H.  Carruthers  & Co 270 

Clarke,  Chapman  & Co 139 


Lowestoft. — At  the  last  meeting  of  the  Council,  the 

Electricity  Committee  recommended  the  acceptance  of  the  tender 
of  Messrs." Aubert  Grenier  & Co.,  at  £783,  for  feeder  cables.  The 
recommendation  was  referred  back  with  instructions  to  the  Com- 
mittee to  call  for  fresh  tenders.  Two  Babcock  & Wilcox  chain 
grate  stokers  are  to  be  provided  to  boilers  at  a cost  of  £330.  The 
Conncil  has  accepted  the  tender  of  the  Vacuum  Oil  Co  for  the 
annual  supply  of  oils  to  the  electricity  undertaking  at  the  following 
prices Cylinder  oil,  2i.  4d.  per  gallon;  crank  chamber  oil,  Vacuum 
Etna  engine,  Is.  4d.  per  gallon ; 600  W,  2s.  4d.  per  gallon. 


Randfontein. — The  Randfontein  Estates  Gold  Mining 
Do.,  of  Johannesburg,  have  accepted  the  tender  of  the  Telegraph 
Manufacturing  Co.  for  the  supply  of  various  cables,  amounting  to 
ibout  £18,000  ; also  20  section  pillars.  The  total  lengths  amount 
» about  70,000  ft.  of  e.h.t.  three-core  paper-insulated  cable,  for  a 
working  pressure  of  6,600  volt? ; the  sizes  range  from  -1,  '125,  '2, 
md  -25,  and  the  price  includes  both  the  laying  and  jointing.  The 
lame  firm  is  also  carrying  out  the  laying  of  cables  for  light  and 
lower  for  the  Admiralty  at  the  Simonstown  new  docks. 

Swinton  and  Pendlthury.— The  U.D.C.  has  accepted 

he  tender  of  Messrs.  Heenan  & Froude  for  a refuse  destructor,  at 
£6,733.  The  Horsfall  Dsstructor  Co.  tendered  at  £6,764. 

Taunton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
3.  Goodland  & Sons  for  2,500  tons  of  coal,  at  loi.  4d.  per  ton,  for 
he  next  12  months. 


FORTHCOMING  EVENTS. 


’hyilcal  Society.— Friday,  October  22nd.  At  5 p.m.  At  the  Royal  College  of 
Science,  South  Remington,  S.W.  Paper  “Ou  Cadmium  Amalgams  and  the 
Normal  Weston  Cell,”  by  Mr.  F.  E.  Smith,  and  other  papers. 

nttitution  ot  Electrical  Engineers  (Manchester  Section).— Friday,  October  22nd. 
At  7.30  p.m.  At  Midland  Hotel,  Manchester.  Opening  meeting  lor  the 
session.  Address  by  the  chairman,  Mr.  S.  J.  Watson.  A smoking  concert 
to  follow.  [Otber  meetings  will  be  held  at  the  Physical  Laboratory  of  the 
Manchester  University.] 

ileetro-Harmonlc  Society.— Friday,  October  22nd.  At  8 p.m.  At  the  King's 
Hall,  Holbom  Restaurant.  First  smoking  concert  of  the  season.  See 

“ Notes ''  last  week. 

nstltution  of  Electrical  Engineers  (Leeds  Section',  — Wednesday,  October  27th. 
At  7.15  p.m.  At  the  University,  Leeds.  Presidential  address  by  Mr.  W.  M, 
Rogerson,  and  a paper,  “Notes  on  Superheated  Steam,"  by  Mr.  A.  B. 

Mountain. 

istitutlon  of  Mechanical  Engineers.— Friday,  October  29th.  At  8 p.m.  Extra 
meeting.  Resumption  of  discussion  on  Prof.  W.  E.  Dalby’s  paper  on  “ Heat 
Transmission." 


NOTES. 


Late  Legal. — Electric  Peat-Coal  Case  Afpeal. — 

An  appeal  by  the  defendant,  Mr.  George  Darlington  Simpson,  from 
a verdict  and  judgment  in  the  action  of  J.  O.  Barker  v.  Earl  Mayo 
and  Others,  tried  by  Mr.  Justice  Lawrence  and  a sppcial  jury,  was 
in  the  lists  for  hearing  before  Lords  Justices  Vaughan-Williams, 
Buckley  and  Kennedy  on  Wednesday.  On  it  being  called  on, 
Mr.  Thompson,  representing  Mr.  Simpson,  asked  for  an  ad- 
journment. There  had,  he  said,  originally  been  an  appeal 
by  the  plaintiff,  and  Mr.  Simpson,  thinking  he  would  have 
the  benefit  of  counsel  representing  the  other  defendants, 
intended  to  appear  in  person.  A few  days  ago,  however,  he  was 
informed  that  that  appeal  would  not  be  proceeded  with.  Being 
alone  on  this  appeal,  he  desired  the  assistance  of  counsel,  but,  had 
not  yet  had  time  to  give  the  necessary  instructions.  Their  Lord- 
ships  allowed  the  appeal  to  be  adjourned  for  a fortnight. 

The  British  Aluminium  Co  — Mr.  Justice  Swinfen  Eady, 
in  the  Companies’ Winding-up  Court  on  Tuesday,  had  before  him 
the  petition  of  Dick,  Kerr  &Oo.,  Ltd.,  and  A.  Schonfield  & Co.,  for 
the  compulsory  winding  up  of  the  British  Aluminium  Co.,  Ltd. 
Mr.  Younger,  K.C.,  said  he  appeared  for  the  companjr  on  both 
petitions,  and  he  hsd  to  ask  that  they  should  stand  over  for  another 
month.  The  petitions  were  originally  presented  in  July  last.  The 
company  was  of  very  great  magnitude,  and  was  doing  a very  great 
business.  It  was  very  desirable  that  there  should  be  a proper 
reconstruction,  the  figures  to  be  dealt  with  being  enormous.  A 
scheme  of  arrangement  had  been  sanctioned,  but  it  was  necessary 
that  the  arrangement  should  be  further  matured.  Mr.  Martelli,  for 
the  petitioners,  said  he  did  not  oppose,  and  his  Loidship  agreed  to 
the  adjournment,  as  requested  by  Mr.  Younger. 

Indirect  Illumination. — Our  American  electrical  con- 
temporaries have  lately  alluded  to  an  interesting  example  of  indi- 
rect illumination  by  tungsten  lamps.  The  Canadian  Electrical  News 
says  that  indirect  illumination  in  its  most  recent  application  con- 
sists in  entirely  covering  the  source  of  light  with  a scientifically- 
designed  mirrored  reflector  which  casts  the  light  on  the  ceiling, 
whence  it  is  distributed  back  throughout  the  room.  This  gives  the 
nearest  approach  to  daylight  ever  secured  by  artificial  illumina- 
tion. This  method  is  in  use  in  many  residences,  offices,  banks  and 
hotels,  and  haB  recently  been  installed  in  the  new  ball-room  or 
auditorium  of  the  South  Shore  Country  Club,  of  Chicago,  one  of 
that  city’s  largest  clubs.  This  is  a magnificent  separate  building 
connected  by  a passage-way  with  the  main  club  house,  and  is  86  ft. 
X 140  ft.  in  size,  constituting  practically  one  large  room.  A 12-ft. 
promenade,  as  showD,  on  all  four  sides,  i3  separated  from  the  main 
room  by  30  Ionic  columns.  The  ceilings  of  this  promenade  are 


The  Lighting  of  a Chicago  Ball-Boom. 
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?he  following  orders  are  issued  for  the  week  ending  October  31et, 

9o9 : — 

Commanding  Officer — Col.  R.  E.  B.  Crompton,  C.B, 

Monday,  October  25th. — “ A ” Company.  ITopkinson  Cup  competition,  7 p.m. 
Tuesday,  October  26th. — “ B " Company.  Hopkinson  Cup  competition,  7 p.m. 
Wednesday,  October  27th.— Gymnasium,  6.80  to  9.80  p.m. 

Thursday,  October  28th, — »■  C ” Company.  Hopkinson  Cup  competition,  7 p.m. 
Friday,  Ootober  29th. — " D ” Company.  Hopkinson  Cup  competition,  7 p.m. 

(Bigned)  P.  H.  Campbell,  Caps.  R.E.  and  Adjutant, 
For  O.C.  E.E.,  L.D, 


20  ft.  high,  divided  in  12-ft.  panels.  In  each  of  these  28  panels  is 
huDg  a fixture,  containing  a single  11 1-comfort  ” indirect  illuminat- 
ing unit,  as  shown.  The  ceiling  of  the  main  auditorium  is  28  ft. 
high,  and,  as  shown  in  the  illustration,  contains  three  large 
chandeliers  hung  at  equal  distances  in  the  large  panel  of  the  ceil- 
ing. Each  of  these  chandelierB  contains  23  “I-comfort”  indirect, 
lighting  units.  The  passage-way  to  this  building  from  the  main 
club  house  is  illuminated  with  three  fixtures  in  each  cross 
panel,  each  fixture  containing  a single  indirect  lighting  unit. 
Every  one  who  enters  the  auditorium  is  immediately  impressed 
with  the  magnificent  results  obtained.  Many  expressions  as  to  its 
being  the  most  beautiful  illumination  seen  in  any  part  of  the 
world  are  heard,  and  not  one  who  sees  it  but  realises  that  a great 
advance  step  has  been  made  in  interior  illumination.  During  a 
ball  the  scene  is  one  of  unusual  splendour.  The  colours  of  the 
different  gowns  are  brought  out  with  a distinctness  that  is  most 
surprising.  Plats  were  originally  prepared  to  light  this  nudi* 
rorlum  by  direct  illumination,  and  the  oost  of  the  direct  lighting 
fixtures  approximated  82,000.  The  fixtures  containing  the  indirect 
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light  units  cost  complete,  installed,  about  one-half  this  sum.  The 
97  “I-comfoit”  inverted  units  used  in  this  installation  (69  in  the 
three  large  central  chandeliers  and  28  in  the  small  fixtures  around 
the  promenade)  each  using  a 100-watt  tungsten  lamp,  make  a total 
of  9,700  watts.  At  8 cents  per  Kw.-hour  for  current,  it  will  he 
seen  that  the  cost  of  illuminating  this  space  is  but  77  6/10  cents 
per  hour.  The  fixtures  are  made  of  composition  (instead  of  solid 
metal),  such  as  is  coming  into  general  use  in  European  countries, 
where  elaborate  designs  are  desired,  and  are  given  a metallic  finish 
that  similates  a solid  metal  fixture. 

Municipal  Undertakings  in  Germany. — A con- 

sideration of  the  question  of  municipal  socialism  in  various 
countries  has  just  formed  the  subject  of  articles  published  by  the 
Kolnische  Zeitung.  As  far  as  Germany  is  concerned,  it  is  stated 
that  municipalisation  has  become  the  work  of  communal  bureaucracy, 
and  that  the  principal  object  now  is  to  municipalise  the  means  of 
transport,  particularly  the  tramways.  According  to  Herr  Fuchs, 
the  development  of  electricity  works,  on  the  other  hand,  has 
proceeded  too  rapidly,  especially  in  the  small  towns,  under  the 
pushing  influence  of  large  electrical  works  which  desire  to  earn 
money  by  supplying  the  equipment,  but  not  by  operating  the  works. 
Thus,  a reaction  in  favour  of  private  industry  has  already  occurred 
by  the  advent  of  the  Rhenish- Westphalian  Electricity  Works  Oo., 
and  its  agreements  with  various  Rhenish  towns  in  regard  to  supply 
and  participation  in  the  profits.  This  company  enjoys  the  most 
favourable  conditions  imaginable  for  producing  on  the  cheapest 
scale,  in  consequence  of  a direct  connection  with  collieries,  coke 
works,  and  power  works,  whereby  economy  in  coal  is  gained, 
and  coal  freights  are  avoided.  Being  enabled  to  sell  at  low 
prices,  the  company  has  secured  a number  of  large  consumers 
whose  requirements,  according  to  time  and  quantity,  are  so  far 
equalised  that  the  power  station  on  the  whole  is  said  to  be 
uniformly  loaded  during  each  hour  of  the  day  and  night.  The 
situation  is  rendered  all  the  more  complete  by  the  mutual  agree- 
ments with  some  large  industrial  companies  which  have  their  own 
generating  plant,  bo  that  both  parties  need  not  install  standby 
plant.  Instead  of  embarking  upon  a contest  with  the  small 
communal  works  in  the  district,  the  company  succeeded  in 
concluding  agreements  of  long  duration  with  various  towns  on 
the  basis  that  the  communal  works  should  undertake  the 
sole  supply  of  energy  for  lighting  and  of  power  to  con- 
sumers on  a small  scale,  leaving  the  custom  of  the  large 
power  users  to  the  company  which  also  undertook  to  furnish 
energy  to  the  communes,  and  to  give  them  a share  in  the 
profits.  Such  agreements  offered  undeniable  advantages  to  the 
towns  concerned,  as  they  were  thereby  enabled  to  utilise  their 
plant  to  the  fullest  capacity,  and  at  the  same  time  have  current 
at  their  disposal  in  any  required  quantity.  As  a consequence,  not 
only  small  localities,  but  also  such  towns  as  Essen  and  Mulheim 
have  become  associated  with  the  company,  and  certain  towns 
have  subscribed  a large  portion  of  the  share  capital,  whilst  others 
merely  appear  as  large  consumers  acting  as  distributors  in  their 
respective  districts.  The  agreements  within  the  limits  already 
mentioned,  give  the  company  the  exclusive  right  for  a number  of 
years.  As  soon  as  this  development  had  shown  that  the  combina- 
tion of  large  areas  of  supply  was  more  economical  than  the 
establishment  of  small  individual  stations,  a new  departure  in 
public  activity  began  in  this  particular  branch,  in  the  sense  that 
various  communes  united  to  erect  joint  works,  as,  for  instance,  the 
Mark  Electricity  Works,  but  these  works  have  not  been  in  existence 
sufficiently  long  in  order  to  form  an  opinion  of  their  prospects.  It 
is  added  that  the  2,590  German  communes  (2,309  town,  and  281 
country),  are  provided  with  electricity  works  to  the  extent  of  40'7 
per  cent.,  and  41-1  per  cent,  of  these  are  owned  by  the  local 
authorities.  All  townshaving  a population  in  excess  of  50,000,  are 
equipped  with  electricity  works.  In  the  case  of  tramways,  not  one- 
half  of  the  undertakings  in  towns  of  50,000  to  100,000  inhabitants, 
or  even  in  towns  having  a larger  population  than  100,000,  is  under 
municipal  ownership  or  working,  and  municipal  and  private  tram- 
ways are  often  to  be  found  in  the  same  town. 

Electricity  in  American  Mining’. — In  the  Mining 

(i'ikI  Siienti/ic  Press  of  San  Francisco,  we  find  the  following:  — 
“ Electricity  is  being  more  and  more  substituted  for  steam  in 
mining  operations,  and  in  many  situations  notable  economies  result. 
At  the  Butte-Balaklava  the  saving  is  estimated  at  more  than  60 
per  cent.  At  the  Tucson  Mine  in  Leadville  it  is  reported  at  over 
70.  These  great  savings  are  possible  because  of  the  high  cost  of 
steam  in  isolated  plants.  In  Colorado,  temporarily,  there  is  more 
power  available  than  the  market  demands.  The  completion  of  the 
•Shoshone  plant  and  the  building  of  transmission  lines  of  the 
Central  Colorado  Power  Co.  has  made  electric  power  available  in 
Lake,  Summit,  Clear  Creek  and  Gilpin  counties  at  a time,  when, 
for  various  reasons,  mining  is  less  active  than  usual.  The  cheapness 
of  the  new  power  is  a not  unimportant  influence  in  the  mining 
revival  which  is  beginning  in  these  old  districts.  Incidentally,  it 
is  interesting  to  know  that  a recent  comparison  of  rates  shows  that, 
for  the  smaller  installations,  this  electricity  developed  by  water- 
power and  transmitted  100  miles  or  so  across  the  mountains,  is 
being  sold  at  approximately  the  eatne  TateB  as  by  the  Common- 
wealtb-Edieon  Co.  in  Chicago,  where  the  electricity  is  sfeam- 
generafed  from  coal  hauled  100  miles  across  the  prairies.  This  is 
one  way  of  removing  mountains.” 

Manchester  Charge. — With  further  reference  to  this 

prose  "tion,  which  was  mentioned  on  page  602  last  week,  the 
hearing  was  resumed  on  Tuesday.  Several  witno6sss  were  called, 
the  result  being  that  all  the  defendants  were  committed  for  trial  at 
the  Sessions. 


Electric  Lighting  at  Doncaster  Aviation  Grounds. 

—The  grand  stands  and  other  permanent  buildings  on  the 
Doncaster  Race  Course  are  lighted  by  gas,  as  they  date  from  pre- 
electric lighting  days,  and  have  not  been  modernised  in  accordance 
with  the  spirit  of  the  times,  except  by  the  addition  of  an  electric 
lift  for  the  use  of  the  King,  when  he  patronises  a race  meeting. 
The  hangars  or  sheds  for  the  accommodation  of  the  aeroplanes  are, 
however,  new  and  temporary  buildings;  accordingly  provision  bad 
to  be  made  for  lighting  them,  so  that  the  mechanics  might  be  able 
to  makeadjustmentsand  repairs  after  dark.  Also  it  was  essential  that 
these  machines  should  be  guarded  by  night  to  prevent  either  wanton 
destruction  or  acidental  fire ; so  light  had  to  be  provided  for  the 
use  of  the  watchmen  and  mechanics.  The  latter  never  leave  their 
machines,  and  when  not  working,  sleep  alongside  the  aeroplanes 
they  are  in  cbaTge  of.  Owing  to  the  light,  inflammable  nature  of 
flying  machines,  and  also  on  account  of  the  petrol  used  as  the  fuel 
for  the  engines,  the  only  form  of  illuminant  that  can  be  considered 
is,  of  course,  electric  light.  At  Rheims  Aviation  Meeting,  which 
was  held  at  a distance  of  some  four  or  five  miles  from  the  town 
a portable  steam  plant  was  installed  to  drive  the  electric 
generator.  The  Doncaster  Corporation  have  gone  one  better,  for 
at  very  short  notice  they  have  arranged  to  light  the  hangars  off  a 
traction  feeder  (not  having  a lighting  feeder  within  reach),  Two 
drums  of  cable  for  some  street  lighting  extensions  had  just  been 
delivered,  so  this  cable  was  laid  on  the  surface  of  the  ground 
between  the  terminals  of  the  traction  feeder,  and  the  temporary 
sub-station  at  the  hangars,  a distance  of  several  hundred  yards. 
This  cable  was  protected  by  boards  laid  over  it.  A 15-h.p.  460- 
volt  motor,  constructed  by  Electromotors,  Ltd.,  of  Manchester,  was 
connected  by  belting  to  a 40-ampere  220-volt  dynamo  of  Rhodes 
make,  so  that  the  voltage  employed  in  the  hangars  might  be  kept 
within  safe  limits.  As  the  load  on  the  racecourse  tramway  feeder 
is  but  a small  one  after  dark,  no  special  voltage  regulator  was 
rigged  up,  beyond  a water  resistance  and  an  ordinary  shnnt 
regulator,  which  will  be  hand  regulated  by  a switchboard  attendant. 
The  switchboard  used  sees  service  normally  in  the  electricity  works 
test  room.  Inside  the  hangars  incandescent  lamps  are  provided, 
while  outside  the  fronts  of  these  buildings,  which  are  in  a line, 
four  flame  arc  lamps  are  installed.  In  Mr.  Cody’s  hangar,  in 
accordance  with  this  aviator’s  instructions,  what  he  calls  search- 
lights are  fitted  np.  These  merely  consist  of  a bunch  of  lamps 
under  one  reflector,  which  is  tilted  so  as  to  throw  the  light 
on  the  part  of  the  aeroplane  upon  which  the  mechanics 
happen  to  be  working.  Everything  connected  with  the 
Doncaster  Aviation  Meeting  seems  to  have  been  hurried 
and  rushed,  so  great  credit  is  due  to  the  borough  electrical  engineer, 
Mr.  E.  S.  Rayner,  and  his  staff  for  the  promptitude  with  which  they 
formulated  and  carried  out  a scheme  for  the  electric  lighting 
within  a very  brief  period  after  the  time  at  which  the  Aviation 
Committee  discovered  that  artificial  lighting  was  essential.  The 
work  was  actually  completed  before  the  temporary  sub-station 
structure — a lean-to  on  one  of  the  hangars — was  ready,  and  before 
the  hangars  were  in  shape  to  receive  the  machines. 


Institution  and  Lecture  Notes. — Institution  of 
Electrical  Engineers  (Leeds  Local  Section). — The  programme 
for  the  new  session  has  been  received,  and  includes  the  following 
items: — 

October  27th,  at  Leeds. — Presidential  address  by  Mr.  W.  M. 
Rogerson.  Paper  by  Mr.  A.  B.  Mountain:  “Notes  on  Superheated 
Steam.” 

November  17th,  at  Sheffield. — Paper  by  Mr.  W.  T.  Maccall: 
" Some  Experiments  on  Single  and  Stranded  Puses.” 

December  15th,  at  Leeds. — Paper  by  Mr.  G.  Wilkinson  and  Mr. 
McCourt : “ Metallic-Filament  Lamps.” 

January  26th,  1910,  at  Sheffield. — Paper  by  Mr.  H.  E.  Terbury  : 
“ Equitable  Charges  for  Tramway  Supply.” 

February  23rd,  at  Leeds. — Paper  by  Mr.  W.  B Woodbouse: 
“ Notes  on  Overhead  Lines.” 

March  16tb,  at  Sheffield. — Paper  by  Mr.  E.  S.  Saunders:  "Elec- 
trical Machinery  for  Iron  and  Steel  Works.” 

April  20th,  at  Leeds. — Annual  general  meeting. 

Institution  of  Electrical  Engineers  (Manchester  Local 
Section).— The  opening  meeting  of  the  present  session  will  be 
held  to-day  at  the  Midland  Hotel,  when  the  chairman,  Mr.  S.  J. 
Watson,  will  deliver  his  address,  and  the  smoking  concert  will 
follow.  The  next  meeting  will  be  held  on  November  2nd  at  the 
University. 

The  Manchester  Students’  Section  will  open  the  session  with  a 
supper  and  smoking  concert  on  November  9th. 

Institution  of  Electrical  Engineers  (Glasgow  Local 
Section). — We  have  received  the  programme  for  the  new  session, 
which  opens  on  November  16th,  with  the  chairman’s  inaugural 
address.  The  annual  dinner  will  take  place  on  December  1st. 
The  Students’  Section  opened  on  Friday  last. 

Association  of  Engineers-in-Charge.— On  Wednesday  even- 
ing, October  13t.h,  Mr.  Henry  Adams,  M.In6t.C.E.,  read  his  presi- 
dential address  before  a very  large  and  interested  audience  at  the 
Institute  (8t.  Bride's).  The  title  of  the  address  was  " Standardisa- 
tion,” and  Mr.  Adams  dealt  with  the  matter  from  many  points  of 
view,  giving  the  engineers  plenty  of  useful  information  to  deal 
with  at  their  first  discussion  evening  of  the  session  (Saturday, 
October  30th).  It  is  interesting  to  note  that  specific  dates  have 
been  assigned  to  these  instructive  evenings,  which  no  doubt  will 
enable  members  to  arrange  to  keep  the  dates  open  more  freely  than 
if  this  had  not  been  done. 

American  Society  of  Mechanical  Engineers.— The  annual 
meeting  of  the  society  will  be  held  in  the  Engineering  Societies 
Building,  New  York,  December  7th  to  10th,  1909.J*  Papers  are  th  be 
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twesanted  on  electric  driving,  discussing  the  economic  as  well  as 
?he  technical  phases  of  the  subject;  upon  apparatus  for  the 
measurement  of  flow  of  air,  steam  and  water ; tests  of  lubricating 
oils,  steam  turbine  nozzles  and  steam  turbines  ; governing  ro  g* 
mill  engines;  the  use  of  moist  fuels ; boiler  joints,  pump  valves,  a 
new  type  of  pile-driver,  and  other  engineering  subjects. 

Motorist  Committed  for  Trial. — At  Dartford  on 

Mnndav  Mr  Clifton  Robinson,  son  of' Sir  J.  Clifton  Robinson,  of 
S Sndon  United  Tramways,  Ltd.,  was  committed  for  trial  at  he 
Maidstone  Assizes,  bail  being  allowed,  on  a charge  of  causing  the 
death  of  Thomas  Goulding  and  his  wife  by  running  into  them  with 
his  motor-car  while  they,  accompanied  by  their  seven  children, 
were  returning  to  London  after  hop-picking  at  Mailing. 

Whitworth  Scholarships.— Scholarships  (tenable  for 
three  years)  have  been  awarded  to  Arthur  W.  Judge,  John  Airey, 
Henry  S.  Rowell  and  Hubert  Mawson. 

German  Electrical  Works— According  to  a Berlin 

Reuter  dispatch,  it  appears  that  statistics  have  just  been  isSUed  by 
the  Union  of  German  Electrotechnicians,  showing  that  there  were 
on  April  1st  last  2,050  electricity  works  in  Germany,  providing 
with  power  not  only  the  places  where  they  are  situated,  but  also 
2 600  places  in  their  vicinities,  in  all  4,650.  The  total  capacity  o 
Germany  s electrical  works  amounts  to  1,200,000  kw.  In  Germany 
there  are  93  works  with  a capacity  of  more  than  2,000  kw.  About 
two-thirds  of  the  existing  works  are  in  private  hands,  the  otner 
third  belonging  to  the  municipalities  or  the  State. 

The  Copper  Market.— Mr.  Thomas  W.  Lawson,  of 

Frenzied  Finance  fame,  has  recently  issued  another  manifesto  deal- 
ing with  the  copper  market  and  the  rumours  which  have  been  in 
circulation  regarding  important  pending  developments.  He  says 
that  the  big  copper  deal  which  has  been  hinted  at  during  the  past 
six  months  is  the  formation  of  a copper  metal  trading  company 
with  a capital  of  $150,000,000.  This  company  will  confine  its 
business  to  buying,  selling  and  trading  in  metal.  It  is  claimed  that 
it  will  be  able  to  control  1,500,000,000  to  2,000,000,000  lb.  of  copper  ; 
that  it  will  buy  on  low  maikets  and  sell  on  high,  thus  minimising 
violent  fluctuations  in  the  metal  price,  and  thereby  enabling  pro- 
ducers and  consumers  alike  to  plan  ahead  intelligently.  The  bulK 
of  the  new  company’s  stock  will  be  owned  by  the  large  producers  ; 
the  company’s  management  will  be  two  of  the  most  representative 
copper  producers  and  one  of  the  great  copper  users,  and  one  of  the 
prominent  electrical  magnates  will  be  on  the  board  of  directors. 
One  of  the  principal  features  of  the  new  enterprise,  and  one  that 
is  expected  to  woik  radical  changes  in  the  conduct  of  the  copper 
trade  in  the  United  States,  will,  it  is  said,  be  the  issuing  of  ware- 
house receipts  for  the  metal.— Ironmonger. 

Inquiry. — A correspondent  inquires  for  the  makers  of 

“Deimatine”  and  "Durite.” 

Conceit. — At  Swadlincote  Town  Hall  on  October  Gth, 

the  second  annual  concert  in  aid  of  the  funds  of  the  Burton  and 
Ashby  Light  Railway  Athletic  Society  was  held.  The  arrangements 
were  in  the  hands  of  Mr.  Wm.  Barton,  chief  clerk,  and  Mr.  R.  O. 
Baldwin,  traffic  manager,  of  the  Light  Railways  Department. 

Model  Exhibition.  — An  exhibition  of  engineering 

models,  promoted  by  the  Society  of  Model  Engineers,  was  opened 
on  Friday  last  at  the  Royal  Horticultural  Hall,  by  Sir  Hiram 
Maxim.  Among  the  exhibits— some  of  which  were  as  much  as 
16  ft.  in  length — was  the  “ Antiforge  ” pen,  which  writes  by  per- 
foxatisg  the  paper  with  an  electric  spark.  The  British  School  of 
Telegraphy  showed  a wireless  installation,  with  which,  on  the 
opening  day,  communication  was  accidentally  established  with  an 
Atlantic  liner. 


OUR  PERSONAL  COLUMN. 

The  Editor s invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry  % 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  Officials.— The  Morecambe  T.C.  on 

Monday  decided  to  appoint  Mb.  Wm.  Ryde  Wbigiit,  of  London, 
as  consulting  engineer  for  the  electrical  undertaking,for  two  years, 
at  a fee  of  100  guineas  per  annum,  and  per  cent,  commission  on 
any  further  capital  expenditure. 

Mb.  J.  R.  S.  Babkshibe,  resident  electrical  engineer  at  the  Eoyal 
Naval  Ordnance  Depot,  Bull  Point,  was  married  on  September  25th 
last,  at  the  Stonehouae  Wesleyan  Church,  to  Mies  Mabel  Westlake, 

of  Stonehouse. 

There  was  recently  a heated  debate  in  the  East  LoDdon  Town 
Council  over  the  position  of  the  electrical  engineer  with  that  body, 
during  which  personalities  were  freely  indulged  in.  Ultimately 
the  following  resolution  was  carried,  with  two  dissentients  : 11  That 

the  Council  proceed  to  enter  into  an  agreement  with  the  electrical 
engineer  in  terms  of  bis  letter,  and  that  the  special  remuneration 
be  paid,  provided  that  the  electrical  engineer  prove  to  the  Council 
that  the  ccsi  of  generating  current  does  not  exceed  2^d.  per  unit 


in  terms  of  his  report.”  The  terms  of  Mb.  Lambs  a offer  are  that 
he  shall  be  paid  at  the  rate  of  £510  per  annum,  together  with  a 
special  remuneration  of  £350  in  connection  with  the  relaying  of 
the  tramways  track  and  the  equipment  of  the  West  Bank  power 

^Mb*  R Macaulay,  of  the  Durban  municipal  electric  power 
station,  has  been  appointed  station  engineer  at  the  Bloemfontein 
electric  power  station  ; on  leaving  Durban  he  was  presented  with 
a sold  watch  and  case  of  pipes  as  a token  of  regard  by  his  fellow 
employes,  with  whom  he  had  been  associated  for  over  seven  years. 

Mb  H Hearn,  of  the  Natal  Government  electric  power  station, 
has  been  appointed  electrical  engineer  to  the  Municipality  of 

Kroonstad.  , , . ... 

The  following  appointments  have  been  made  in  connection  with 
Marylebone  electricity  undertaking Messrs.  K A E Boshell 
(general  manager’s  private  secretary  and  personal  clerk),  £3  17  s. 
per  week;  C.  B.  Mhtzneb  (filing  clerk),  £1  10s.  ; W.  S.  Hind 
(representative),  £2  15s.;  A.  Palmer  (representative),  £2;  G. 
Medworth  (representative),  £2;  J.  Thompson  (clerk),  £2;  H. 
Mobeby  (do.),  £1 12s.  6d.;  W.  E.  Babteb  (do.),  £1 15s. ; T.  E.  White 
(do ) £1  153  The  seven  officers  last-named  belong  to  the  Sales 
Department.'  The  Electricity  Committee  has  considered  a letter 
and  memorial  from  four  members  of  the  staff  complaining  of  their 
dismissal  by  the  general  manager,  and  asking  that  an  opportunity  be 
given  them  for  resignation,  and  that  their  cases  may  be  considered 
under  the  Superannuation  Act.  The  Committee  has  decided,  in 
view  of  the  powers  of  appointment  and  dismissal  conferred  upon 
the  general  manager,  that  his  discretion  cannot  be  interfered  with. 

As  to  the  suggestion  that  gratuities  be  awarded  under  the  Super- 
annuation Act,  the  Committee  did  not  think  that  any  action 
should  be  taken. 

Tramway  Officials.  — Mr.  W.  Hunton,  assistant 

engineer,  was  on  Thursday  last  presented  with  a case  of  razors  and 
set  of  instruments  by  the  staff  and  employes  of  the  Sunderland 
District  Electric  Tramways,  Ltd.,  on  his  leaving  the  company  s 

B6IV1C6 

The  employes  of  the  Brighton  Corporation  Tramways  Department 
on  14th  inet.  presented  a number  of  uBelul  gifts  to  Mb,  W.  N. 
Bhookes,  traffic  superintendent,  on  the  occasion  of  his  marriage. 
Mr.  W.  Marsh,  the  manager,  made  the  presentation. 

General.— Mr.  James  F.  Gill  has  opened  an  office  at 
25  Castle  Street,  Liverpool,  as  a consulting  engineer,  and  is 
specialising  in  power  installations,  transmissions,  and  general 

Mb.  Hooghwinkel,  of  Messrs.  Hooghwinkel,  Anthony  Brown 
and  Partners,  has  just  returned  from  Canada,  where  he  has  been 
inspecting  an  important  electric  water-power  scheme.  Mr. 
Hooghwinkel  reports  that  he  is  much  impressed  with  the  necessity 
for  electrical  manufacturers  to  arrange  for  proper  representation  in 

that  part.  . ,,  ...  . , 

Mb.  J.  D.  MaoKenzie  has  taken  up  the  position  of  manager  of 

the  National  Electric  Signs  Co.,  Ltd.,  Glasgow. 

According  to  Indian  Engineering , Mb.  T.  R.  Roberts,  Telegraph 
Superintendent,  M.  and  S.M.R.,  has  been  granted  a further 
extension  of  service  for  one  year  up  to  October,  1910.  The  Midras 
and  Southern  Mahratta  Railway  have,  besides  the  telegraph 
superintendent  at  Bellary,  a telegraph  engineer  (Mr.  H.  H L. 
Prendergast)  stationed  at  Arkonam. 

A marriage  has  been  arranged  between  Mb.  J.  Walteb  Saaler, 
manager  of  Messrs.  Bruce  Peebles  & Co.,  Ltd.,  Manchester  office, 
and  Miss  Frances  Redfearne  Knott,  daughter  of  the  late  Mr.  Walter 
Knott,  of  Southsea,  and  niece  of  the  late  Surgeon-Colonel  Dr. 
Knott,  medical  adviser  to  the  Portsmouth  Corporation. 

Mb.  C.  S.  Nobthcote,  M.I.E.E.,  informs  us  that  owing  to  the 
lease  of  2,  Queen  Anne’s  Gate  having  been  disposed  of,  his  present 
office  address  is  6,  Old  Queen  Street,  Westminster,  where  he  will  be 
pleased  to  hear  from  his  numerous  trade  friends,  on  any  business 
that  is  likely  to  interest  him. 

Obituary. — We  regret  to  learn  from  friends  in  Australia 
of  the  sudden  death,  which  occurred  last  month,  of  Mb.  Oswald 
Haes,  of  the  firm  of  Haes  & Eggers,  of  Sydney.  Mr.  Haes  who 
passed  away  while  on  a visit  to  Melbourne,  had  been  engaged  in 
electrical  work  in  Australia  since  1891,  when  he  arrived  there  from 
England  as  the  representative  of  the  Brush  Electrical  Engineering 
Co  Ltd.  He  was  a member  of  the  I.E.E.,  and  was  a founder  of 
the’ New  South  Wales  Electrical  Association,  to  the  presidency  of 
which  he  was  several  times  elected.  According  to  the  Melbourne 
Argus,  Mr.  Haes  negotiated  the  purchase  in  1899  of  the  supply 
undertakings  of  the  New  Australian  Electric  Co.  and  the  A l . 
Alcock  Electric  Light  Co.  by  the  Melbourne  Electric  Supply  Co., 
and  the  transfer  to  the  City  Council  of  the  city  portion  of  these 
undertakings. 


NEW  COMPANIES  REGISTERED. 
Tramways  (Conduit)  Point,  Syndicate,  Ltd.  G°5>328).— 

T'hiq  pomnanv  was  registered  on  Ootober  7th,  with  a capital  of  £300  in  ±1 
share"  to  acquire,  deaf  with  and  turn  to  account  inventions  for  toprovemei. 
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Carmarthen  Electric  Supply  Co.,  Ltd.  (105,409).--This 

company  was  registered  on  October  14th,  with  a capital  oi  .£10,000  in  £1  shares 
(5,000  5 per  cent,  prel.),  to  acquire  from  J.  B.  Saunders  & Co.  the  benefit  of  the 
Carmarthen  Eiectrio  Lighting  Order  granted  to  them  under  the  Eleotric 
Lighting  Acts,  1882  and  1888,  for  the  supply  of  electrical  energy  in  Carmarthen, 
and  to  carry  on  the  business  of  electricians,  mechanical  engineers,  suppliers  of 
electricity,  &e.  The  subscribers  (with  one  share  each)  are:— A,  E.  Bower, 
9,  Brockley  Grove, S E., clerk;  MissG.  W.  Barnett, 8,  Tressillian  Road, Brockley, 
S.E.,  clerk;  Miss  M.  E.  Gill,  91,  Wickham  Road,  Brockley,  S.E. ; W.  A. 
Schultz  50,  Cannon  Street,  E.C.,  chartered  accountant;  C.  M.  Cockerton,  182, 
Upper  Thames  Street,  E.C.,  printer;  F.  Martin,  29,  Queen  Street,  E.C., 
solicitor;  R.  A.  Reeves,  68, Raleigh  Road,  Hornsey,  N,,  clerk.  Minimum  cash 
subscription  25  per  cent,  of  the  shares  offered  to  the  public.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  seven  ; the  subscribers  are 
to  appoint  the  first;  qualification  of  managing  director,  100  shares;  of  ordinary 
directors,  200  shares;  remuneration  as  fixed  by  the  company.  Registered 
office,  Salisbury  House,-  London  Wall,  E.C. 

Anglo-German  Wireless  Syndicate,  Ltd.  (105,371).— This 

company  was  registered  on  October  12th,  with  a capital  of  £200  in  Is. 
shares,  to  adopt  an  agreement  with  Baron  Egbert  von  Lepel,  Gen.  Baron 
von  Gayl  and  Dr,  W.  Burstyn  and  others  trading  bs  the  Drahtlose  Telegraphic- 
system  von  Lepel,  and  to  carry  on  the  business  of  electricians,  engineers, 
battery  makers,  founders,  generators,,  distributors  and  workers  of  and  dealers 
in  electricity,  land,  submarine  and  aerial  telegraphy,  &c.  The  subscribers  (with 
one  share  each)  are  A.  F.  Simpson,  7,  Strafford  Mansions,  South  Molton 
Street,  W. ; G.  Elkin,  27,  Mill  Hill  Road,  Acton,  secretary  ; W.  H.  Page,  1, 
Balcaskie  Rond,  Eltliam,  gentleman  ; T.  Burrett,  80,  Gwynne  Road,  Clapham 
Junction,  S.W.,  clerk;  F.  Thurston,  Oakleigh  Road,  Croydon,  cashier;  W. 
Groom,  27,  Mayes  Road,  Wood  Green,  N.,  clerk ; E.  A.  Harbert,  1,  Spring  Villas, 
B oomfield  Place,  Ealing,  electrician.  Minimum  cash  subscription,  £10.  The 
first  directors  (to  number  not  less  than  four  or  more  than  eight)  are  Baron 
Egbert  von  Lepel,  Gen.  Baron  von  Gayl,  W.  Burstyn.  Sir  Tbomas  Myles,  Kt., 
A.  Holt  and  Viscount  Massereene  and  Ferrard  ; qualification,  £1 ; remuneration, 
£100  per  annum,  divisible.  Registered  office,  Audrey  House,  Ely  Place,  E.C. 

Electric  Smelting  Co.,  Ltd.  (105,361). — This  company  was 

registered  on  October  11th,  with  a capital  cf  £6,000  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of  and  dealers  in  machinery  for  the  treatment  of 
ores  and  the  generating  of  electricity,  &a  , to  acquire  the  right  to  use  any 
secret  or  other  information  relating  to  the  treatment  and  reduction  of  ores,  or 
relating  to  magnetic  separators,  and  to  adopt  an  agreement  with  M.  Ruthen- 
burg.  The  subscribers  (with  one  share  each)  are  H.  Jacques,  45,  Lancaster 
Road,  KensiDgton,  W.,  clerk;  T.  W.  Doran,  17,  Aden  Grove,  Green  Lanes,  N., 
clerk.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five  ; M.  Ruflienburg  is  one  of  the  first  directors  and  may  retain 
office  while  holding  1,000  shares.  Registered  by  Ingle,  Holmes,  Sons  and  Pott, 
Capel  House,  E.C. 

Kinetic  Co.,  Ltd.  (10  >,415). — This  company  was  registered  on 

October  11th,  with  a capital  of  £5,000  in  £1  shares,  to  take  over  the  business  of 
electrical  and  general  engineers,  manufacturers  of,  and  dealers  in,  electric, 
water  and  other  engines  and  appiratus  for  blowing  organs,  air  compressors  and 
exhausters,  &c.,  carried  on  by  E,  J.  Jackson  and  J.  H.  Swanton  at  Lincoln,  as 
the  Kinetic  Co.  The  subscribers  (with  one  share  each)  are  C.  Steele,  Tele- 
graph Street,  E.C. , solicitor  ; S.  J.  Tilley,  Devonshire  House,  Oxford  Road, 
Kilburn,  accountant.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  five  ; the  first  are  E.  J.  Jackson  and  J.  H.  Swanton 
(both permanent) ; qualification,  50  shares;  remuneration  as  fixed  by  the  com- 
pany. Registered  office,  Rosemary  Lane,  Lincoln, 

Franco-British  Electrical  Co,,  Ltd.  (105,381).— This  com- 
pany was  registered  on  October  12th,  with  a capital  of  £1,500  in  £1  shares,  to 
acquire  the  business  carried  on  at  99a,  Charing  Cross  Road,  W.C.,  as  the 
Franco-British  Electrical  Co.,  and  to  carry  on  the  business  of  gas,  electrical 
and  general  engineers,  illuminating  decorators  and  contractors,  &e.  The  sub- 
scribers (with  one  share  each)  are  A.  E.  Spearman,  76,  Elgin  Avenue,  Maida 
Vale,  W.,  clerk  ; T.  J.  Alexander,  40,  Overhtll  Road,  East  Dulwich,  S.E. , clerk. 
Private  company.  Table  “A”  mainly  applies.  Registered  by  W.  B.  Styer,  11 
and  12,  Fenehurch  Street,  E.C. 

A.  A.  Rnpprecht  & To,,  Ltd.  (T05.433) — This  company  was 

registered  on  October  15th,  with  a capital  of  £1,0C0  in  £1  shares,  to  carry  on  the 
business  of  mechanical,  electrical  and  general  engineers,  electricians, 
machinists,  founders,  &o.  The  subscribers  (with  one  share  each)  are  A.  A. 
Rupprecht,  Carlton  House,  Dower  Regent  Street,  8.W.,  engineer  ; E.  L.  Grant, 
Carlton. House,  Lower  Regent  Street,  S.W.,  engineer;  A.  R.  Martin,  Cavlton 
House,  Lower  Regent  Street,  8.W.,  gentleman.  Private  company.  The  number 
of  directors  is  not  less  than  two  or  more  than  five  ; the  first  are  A.  A.  Rupprecht, 
E.  L.  Grant  and  A,  R.  Martin.  Registered  office,  Carlton  House,  Regent 
Btreet,  S.W. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Monster  Electric  Lighting  Co.,  Ltd.  (100,263).— Particulars 

bf  £1,000  debentures  created  September  17th,  1)09,  filed  pursuant  to  Sec.  93  (d) 
bf  the  Companies’  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
b ing  £600.  Property  charged  : The  company’s  undertaking  and  property, 
present  and  future,  at  Fethard  and  Callan,  Ireland.  No  trustees. 

Chnrcli  Stretton  Electric  Supply  Co.,  Ltd.  (80.857).— Charge 

dated  September  80th,  to  secure  £50  (supplemental  to  a charge  dated  March 
17th,  19091.  Property  charged  : Certain  freehold  hereditaments  at  Crossways, 
Church  Stretton,  Salop.  Holder  : E.  Bond,  43,  Thurloe  Square,  S.W. 

(Jorlngr  nnd  Streal Icy  Electric  Light  and  Power  Co.,  Ltd. 

(101,223).— Particulars  of  £3,000  debentures  created  April  201h,  1809,  filed  pur- 
suant to  See.  93  (8)  of  the  Companies’  (Consolidation)  Act,  1908,  the  whole  amount 
being  now  issued.  Property  chargod;  The  company’s  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital.  No  trustees. 

Costa  Rica  Electric  Light  and  Traction  Co.,  Ltd.  (56,447). — 

'I  i ist  deed  dated  September  14th,  1909,  to  secure  £85,000  6 for  cent,  prior  lion 
debenture-.  Property  charged  : Concessions  and  immovable  property  in  Costa 
llloa,  and  the  company’s  undertaking  and  property,  present  and  future,  inolud- 
ji  i.  uncalled  enpital.  Trustees:  City  Bate  Deposit  and  Agency  Co.,  Ltd.,  18, 
Ihrogmorton  Avenue,  E.C. 

Jandns  Arc  Lamp  and  Electric  Co.,  Ltd.  (43,898).— This  com- 

pn.ny'8  annual  return  was  filed  on  September  80th,  when  2,011  sharos  had  been 
taken  up  out  of  atiominal  capital  of  £80,000  In  £10  shares.  £6  per  share  has 
up  on  1,196  and  £10  on  260  shares,  resulting  in  the  receipt  of 
72*125'-  .T®**  *8  considered  ftfl  P*ld  on  696  sharos.  Mortgages  and  charges : 
£6,887  7s<  Id, 


Electrolytic  Alkali  Co.,  Ltd.  (64,360).— Issue  on  September 

27th  of  £2,950  debentures,  part  of  a series  of  which  particulars  have  already 
been  filed. 


Electro-Mechanical  Brake  Co  , Ltd.  (98.276).— A memorandum 

ot  satisfaction  in  full  (a)  of  mortgage  dated  April  16th,  1909.  securing  £676  and 
(o)  oi  charge  dated  June  7th,  1909,  securing  not  more  than  £1,500,  has  been  filed. 

Crompton  & Co.,  Ltd.  (27,200). — Issue  on  July  19th  of  £100 

debentures,  part  of  a series  of  which  particulars  have  already  been  filed. 

Dixon  & Corbitt  and  R.  S.  Newall  & Co.,  Ltd.  (24,218). — 

Issue  on  October  1st  of  £1,700  5 per  cent,  debentures,  part  of  a series  of  which 
particulars  have  already  been  filed, 

Edmundson’s  Electricity  Corporation,  Ltd.  (52.013).— This 

company's  annual  return  was  filed  on  August  31st,  when  the  entire  capital  of 
£800,000  in  £5  shares  (80,000  ordinary  and  80,000  preference)  had  been  taken  up. 
£734.000  has  been  paid  on  66,800  ordinary  and  80,000  preference,  and  £66, COO  is 
considered  as  paid  on  13,200  ordinary.  Mortgages  and  charges  : £572,000. 

Lancashire  Dynamo  and  Motor  Co.,  Ltd.  (61,447).— Issue  on 

October  oxh  of  £100  debentures,  part  of  a series  of  which  particulars  have 
already  been  filed. 

Halifax  and  Bermndas  Cable  Co.,  Ltd.  (28,972).— This  com- 

pany’s  annual  return,  jnade  up  to  September  30th,  has  been  filed.  The  entire 
capital  of  £50,000  in  £5  shares  has  been  taken  up.  £50,000  is  considered  as  paid. 
Mortgages  and  charges  : £10,000. 

lale  Electric  Power  To,,  Ltd.  (60.493).— This  company’s  annual 

return  was  filed  on  October  9th,  when  668  shares  had  been  taken  up  out  of  a 
nominal  capital  of  £20, COO  in  800 shares  of  £25  each.  £25  per  share  has  been 
called  up  on  600  shares,  resulting  in  the  receipt  of  £14,081  5s.  £18  15s.  remains 
m arrears.  £1,700  is  considered  as  paid  on  68  shares.  Mortgages  and  charges: 


Barron*  Deatt.le  & Co.^  Ltd.  (70,585). — This  rompany’s  annual 

return  was  filed  on  September  8th,  when  400  deferred  and  796  ordinary  shares 
had  been  taken  up  out  of  a nominal  capital  of  £10,000  in  400  deferred  and  1,600 
ordinary  shares  of  £5  each.  £2,300  has  been  received  on  460  ordinary  and  £3.680 
is  considered  as  paid  on  400  deferred  and  336  ordinary.  Mortgages  and  charges : 


D|ck,  Kerr  & Co.^  Ltd.  (63,407). — This  company’s  annual  return 

was  filed  on  October  14th,  when  305,000  preference  and  2£0,000  ordinary  shares 
had  been  taken  up  out  of  a nominal  capital  of  £650,000  in  £1  shares  (35O.0C0 
prefer  nee  and  300,000  ordinary).  £265,000  has  been  received,  and  £300,000  is 
considered  as  paid.  Mortgages  and  charges  : £265,430. 

Metals  Corporation,  Ltd.  (70,569). — This  company’s  annual 

return  Was  filed  on  September  2nd,  when  17,532  shares  had  been  taken  up  cut 
of  a nominal  capital  of  £25,000  in  £i  shaves.  £1  per  share  has  been  called  up 
on  2,432,  ahd  £2,425  has  been  received.  £7  remains  in  arrears.  £15,100  is 
considered  as  paid.  Mortgages  and  charges  : Nil. 

Dargrne*  Griffiths  & Co.,  Ltd.  (48.858). — A memorandum  of 

satisfaction  in  full  on  July  17th,  1909,  of  mortgage  dated  Mav  25th,  1908, 
securing  the  liability  under  certain  guarantees,  has  been  filed.  Also  charge  by 
way  of  indemnity  on  the  company’s  undertaking  and  property,  present  and 
future,  including  uncalled  capital,  dated  October  2nd,  1909,  to  secure  £3,000. 
Holder : E.  Griffiths,  51,  North  John  Street,  Liverpool. 

Northampton  Electric  Light  and  Power  Co.,  Ltd.  (28  640). 

Issue  on  October  12th  of  £400  debentures,  part  of  a series  of  which  particu* 
lars  have  already  been  filed. 


CITY  NOTES. 


Brisbane  City  Electric  Light  Co.,  Ltd. 

The  directors’  report  for  the  half-year  ended  July  31st,  1909,  which 
was  submitted  to  the  meeting  held  in  Brisbane  on  September  14th 
shows  that  during  the  half-year  the  output  was  1,035,429  units, 
as  against  960,715  for  the  corresponding  period  of  1907,  being  an 
increase  of  7£  per  cent.  Comparing  the  revenue  from  the  sale  of 
electricity  for  the  same  periods,  the  increase  has  been  11J  per 
cant.,  while  the  revenue  from  all  sources  has  increased  7J  per  cent. 
The  results  of  the  half-year’s  working  have  been  such,  that  after 
placing  £500  to  the  credit  of  the  franchise  purchase  sinking  fund 
account,  £150  to  the  accident  insurance  account,  and  a substantial 
sum  to  the  credit  of  renewals;  replacements,  and  contingencies 
aocount,  there  remains  a credit  balance  of  £2,686,  which,  with  the 
balance  brought  forward  from  last  half-year,  makes  a sum  of 
£4,622  to  be  disposed  of.  The  directors  recommend  that  a divi- 
dend, at  the  rate  of  6 per  cent,  per  annum,  be  paid  on  the  prefer- 
ence shares,  and  a dividend  at  the  rate  of  7 per  cent,  per  annum 
be  paid  on  the  ordinary  shares,  in  proportion  to  the  amount  paid 
thereon  ; they  also  recommend  a bonus  at  the  rate  of  2 per  cent, 
per  annum  on  the  ordinary  shares,  in  proportion  to  the  amount 
paid  thereon.  The  payment  of  the  above-mentioned  dividend  and 
bonus,  together  with  the  dividend  duty,  will  absorb  £3,218,  leaving 
a balance  of  £1,404  to  be  carried  forward.  During  the  half-year, 
all  the  machinery  and  plant,  as  well  as  the  underground  mains, 
have  worked  well,  and  have  been  maintained  in  a state  of  high 
efficiency,  and  the  thanks  of  the  shareholders  are  again  due  to  the 
staff  for  the  good  work  performed.  During  the  half-year  the 
700  kw.  turbine  plant  mentioned  in  the  last  report  has  been 
installed,  and  has,  during  the  last  week,  been  taken  over  from  the 
contractors.  The  anticipation  of  the  directors  has  been  justified  iD 
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connection  with  this  plant,  as  the  maximum  load  in  the  station 
increased  27  per  cent,  during  the  half-year.  Good  progress  has  been 
made  in  the  extension  of  mains  in  the  Valley  area,  and  also  in  the 
laying  of  ducts  for  feeders  from  the  new  power  house  to  the  Queen 
Street  area.  The  plans  for  the  new  waterside  (William  Street) 
power  house  had  been  completed  by  the  company’s  architects,  who 
were  at  the  date  of  the  issue  of  the  report  calling  tenders  for  the 
ere:tion  of  same. 


United  Electric  Tramways  Co,  of  Caracas. 

This  company  held  its  meeting  in  London  on  Tuesday.  The  report 
for  the  period  of  IS  months  from  January  1st,  1908,  to  June  30th, 
1909,  which  was  then  submitted,  states  that  the  working  of  the 
tramways  during  the  time  that  the  electrification  of  the  lines  was  in 
progress  was  carried  on  for  account  of  contractors,  who  paid  all 
expenses  including  the  costs  of  the  London  administration  up  to 
March  15:  h,  1908,  and  consequently  the  accounts  of  the  company 
commence  only  from  that  date.  The  results  of  the  operat  ions  of  the 
local  company  from  March  16th,  1908,  to  June  30tb,  1909,  before 
charging  mortgage  interest,  which  is  payable  to  this  company  and 
amounted  £13,175,  were  as  follows : — Gross  receipts  £42,000,  opera- 
ting expenses  £31,654,  net  receipts  £10,346.  The  improvement  in 
the  political  and  internal  condition  of  Venezuela  is  rt  fleeted  in  the 
steadily  increasing  passenger  traffic  of  the  tramways.  The  local 
company  is  under  contract  to  carry  meat  from  the  public  slaughter 
house  to  the  city,  but  from  causes  in  operation  prior  to  the  purchase 
cf  the  tramways,  this  service  was  carried  out  by  a local  railway 
company.  The  result  during  the  period  covered  by  the  accounts 
was  a loss  to  the  local  company  of  Bs.  11,091.  This  arrangement 
is  now  ended,  and  the  local  company  will  in  future  carry  the  meat, 
upon  which  a considerable  profit  is  anticipated.  The  total  length 
of  track  which  has  been  electrified  is  13J  miles.  Two  miles  of  new 
lines  are  in  course  of  construction,  which,  when  completed,  are 
expected  to  give  facilities  for  greater  economy  in  working  and  also 
a considerable  additional  traffic.  The  profit  and  loss  account  shows 
that  after  meeting  interest  cn  the  first  mortgage  debenture  stock, 
paying  all  costs  of  administration  and  placing  £425  to  sinking  fond 
for  redemption  of  mortgage  debenture  stock,  a balance  remains  of 
£394,  which  is  carried  forward.  The  mortgage  of  the  property  of 
the  local  company  to  this  company  has  been  duly  completed  and 
vested  in  the  name  of  the  Consolidated  Trust,  Ltd.,  the  trustees  for 
the  debenture  stockholders. 


Monte  Video  Telephone  Co.,  Ltd. 

The  directors’  report  for  the  year  ending  July  31st  last  show,  after 
providing  for  all  working  expenses  in  Monte  Video  and  LondoD, 
a net  profit  for  that  period  of  £19,931,  as-against  £19,401  for  the 
previous  year.  The  interim  dividends  paid  on  May  1st  laBt 
absorbed  the  sum  of  £4,343,  leaving  a balance  of  £15,588,  to  which 
should  he  added  £2,797  brought  forward  from  last  year,  making  an 
available  balance  of  £18,385.  Alter  applying  £11,000  to  deprecia- 
tion of  the  company’s  property  and  plant,  the  directors  recommend 
the  payment  of  final  dividends  of  2^  per  cent,  upon  the  preference 
shares  and  3 per  cent,  upon  the  ordinary  shares,  making  for  the 
year  5 per  cent,  on  the  preference  and  6 per  cent,  on  the  ordinary 
shares,  leaving  a balance  of  £3,042  to  be  carried  forward.  There 
has  been  a moderate  increase  during  the  year  in  the  number  of 
subscribers  and  in  revenue. 


Cuba  Submarine  Telegraph  Co.,  Ltd.  — The 

directors’ report  stales  that  the  total  receipts  of  the  six  months 
ended  June  30th  were  £17,706,  while  the  expenses  amounted  to 
£C,635,  leaving  a balance  of  £11,071,  to  which  has  to  be  added 
£6,788  brought  forward  from  last  account,  giving  a total  of  £17,859 
to  be  dealt  with.  The  sum  of  £3,000  has  been  added  to  the 
reserve  fund,  which  now  stands  at  £114,000.  The  dividend  on  the 
preference  shares  will  absorb  £3,000,  and  leave  £11,859,  out  of 
which  the  directors  recommend  the  payment  cf  a dividend  at  the 
rate  of  6 per  cent,  per  annum  on  the  ordinary  shares,  free  of 
incomd-tax,  the  balance,  £7,059,  being  carried  forward  to  the 
ennent  half-year.  An  interruption  occurred  in  May  to  the 
Bstabano-Cienfuegos  1891  cable,  which  was  speedily  repaired,  and 
all  the  cables  are  now  in  good  working  order. 


Heduction  of  Capital. — Electricity  Supply  Co. 

fob  Spain,  Ltd. — A petition  for  confirming  a resolution  reducing 
the  capital  from  £205,060  to  £105,000  is  to  be  heard  in  London  on 

November  2nd. 

Parsons  Marine  Steam  Turbine  Co.,  Ltd.— A final 

ivi  endof  5 per  cent,  anda  bonusof  U percent,  are  recommtnded, 
muing  12 J per  cent,  for  the  year  ; £5,000  is  written  off  patent 
nghts.  and  £10,532  is  carried  forward. 

balance-sheet  of  the  Vereinigte  Elec- 

net^nT  ^tenna,  for  the  last  financial  year  shows  a 

the£o  ^ t of  599,1()4  crowns,  as  compared  with  590,035  crowns  in 

beingrmaintainedm0nth3,  A dividend  ftt  the  rftte  °*  6 per  cent,  is 


Ferranti,  Ltd. 

The  directors’  report  for  the  year  to  June  30tb,  1909,  shows  that 
the  profit  on  trading  was  £29,218,  and  after  crediting  discounts  and 
interests  and  transfer  fees,  and  deducting  general  establishment 
charges,  repairs  and  renewals,  legal  expenses,  bad  debts  and 
directors’  and  trustees’  fees,  theie  remains  a balance  of  £12,240, 
which  has  been  applied  as  follows : Interest  on  prior  lien  deben- 
tures, £818 ; interest  on  first  mortgage  debenture  stock,  £5,000  ; 
interest  on  bank  loan,  £1,115 ; amount  charged  in  respect  of  depre- 
ciation, £5,000  = £11,933,  leaving  a balance  of  £307.  This  sum 

has  betn  deducted  from  the  balance  standing  at  the  debit  of  profit 

and  loss  account  at  June  30th,  1908,  reducing  the  amount  to  £1,830. 
The  commercial  depression  has  continued  during  the  whole  of  the 
financial  year,  and  the  results  show  a falling  off  as  compared  with 
the  previous  year. 


Prospectuses. — The  Nilambur  Rubber  Estates , Ltd 

250.000  shares  have  been  offered  for  subscription.  The  company 
owns  among  its  estate  property  in  Southern  India  about 

3.000  acres  suitable  for  rubber.  On  1,029  acres  there  are  planted 
132,256  Para  rubber  trees  of  ages  ranging  up  to  three  years. 

Cuban  Telephone  Co  —An  issue  of  £1,050,000  5 per  cent,  first 
mortgage  convertible  bonds  has  been  offered  in  this  country  at  £92 
per  cent. 

Washington  Traction  Co. — 400,000  shares  of  $5  each  have  been 
offered  at  £1  each.  The  company  is  to  construct  and  operate  an 
88-mile  electric  railway  in  the  State  of  Washington,  and  to  supply 
electric  power  for  all  purposes. 


Cleveland  and  Durham  Electric  Power,  Ltd. — The 

Financial  Times  Darlington  correspondent  says  that  the  annual 
report  shows  that  during  the  year  ended  June  30th  investments  in 
associated  companies  increased  by  £7,987.  Capital  expenditure 
on  works  amounted  to  £14,084,  which  small  total  was  due  to  con- 
tinued trade  depression  and  consequent  diminished  amount  of  new 
business.  The  gross  profit  for  the  year  was  £2,098,  and  after  pro- 
viding for  debenture  and  other  interest  there  remained  a debit 
balance  of  £4,909.  Prom  this  was  to  be  deducted  £1,252,  the 
amount  brought  forward  from  the  previous  year,  leaving  a debit 
balance  of  £3,657  to  carry  forward.  Connections  to  the  company’s 
system  showtd  an  increase  of  9,744  h.p.,  and  an  additional 
3,500  h p.  had  been  contracted  for.  The  extension  of  the  mains 
system  from  North  Bank,  River  Tees,  to  Murton  had  been  completed, 
and  the  company’s  system  in  the  Tees  district  had  been  connected 
up  with  that  of  the  Newcastle  and  Durham  County  Distribution 
Companies  on  Tyneside. 

Stock  Exchange  Notice. — Application  has  been  made 

to  the  Committee  to  allow  the  following  security  to  be  quoted  in 
the  Official  List: — Rosario  Electric  Co, — Farther  issue  of  2,553 
6 per  cent  cumulative  second  preference  shares  of  £5  each  fully 
paid. 

Official  Announcement  re  Companies. — The  following 

are  to  be  sttuck  off  the  register  in  three  months,  unless  cause  is 
shown  to  the  contrary  : — 

Chitty  Dynamo  and  Motor  Co.,  Lta. 

French  Victoria  Accumulator  Co.,  Ltd. 

Gutta-Percha  Corporation,  Ltd. 

H.  M.  8almony&Co.,  Ltd. 

Phoebus  Bolder  and  Electric  Soldering  Fluid  Co.,  Ltd. 

Premier  Electric  Lamp  Syndicate,  Ltd. 

Smokeless  Chimney  Co.,  Ltd.  (Registered  July  21st,  1899.) 

Special  Telephone  Directories,  Ltd. 

Steam  Boilers  Circulators’  Co.,  Ltd. 

Warrington  and  District  Electric  Light  and  Power  Co.,  Ltd. 


Mexican  Light  and  Power  Co.— A dividend  ha3  been 

declared  of  3£  per  cent,  on  the  preference  shares  for  the  six  months 
ending  October  31st. 

Mexico  Tramways  Co.— A dividend  of  U per  cent,  is 

announced  for  the  quarter  ended  September  30th. 

The  American  Westinghouse  Co.— According  to  the 

Electrical  World  the  Westinghouse  Electric  and  Manufacturing 
Co.,  on  September  29th,  announced  that  regular  dividends  upon 
the  preferred  stock  would  be  resumed,  and  declared  a quarterly 
dividend  at  that  time  of  If  per  cent.  There  was  also  declared  a 
dividend  of  3J  per  cent,  on  account  of  the  accumulations  overdue 
since  October,  1907,  upon  the  preferred  stock.  This  stock  is 
entitled  to  7 per  cent,  per  annum  cumulative,  and  12.)  per  cent, 
back  dividends  were  due.  There  is  outstanding  §3,998,700  of  this 
preferred  stock.  “ No  information  has  been  given  out  as  to  how 
soon  the  earnings  of  the  company  will  permit  a dividend  upon  the 
assenting  stock,  of  which  §56,000,000  is  authorised  and  §37,000,000 
is  outstanding.  It  is  believed  that  the  back  dividends  upon  the 
preferred  stock  will  be  entirely  liquidated  before  the  other  matter 
is  taken  up.  The  Westinghouse  concern  announces  a very  satis- 
factory expansion  in  business,  sufficient  working  capital,  and 
altogether  a very  good  financial  standing,” 

Bank  Rate. — The  Bank  Rate  was  yesterday  raised  from 

4 to  5 per  cent. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Fort- 

Receipts  for 

No. 

Route 

Looality, 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wks. 

open. 

£ 

£* 

£ 

£* 

ino 

Aberdeen  . . 

Oct.  13 

2,740 

- 87 

19 

29,476 

— 608 

,.  16 

421 

- 30 

22 

8,527 

— 103 

8 

,,  14 

1,569 

— 94 

41 

32,340 

+ 1,350 

Belfast  . • 

„ 15 

7,833 

+ 214 

27 

109,625 

+ 4,614 

37 

Birkenhead . . 

,,  17 

2,1-6 

13,831 

+ 2 

23 

31,082 

— 398 

13-63 

Birmingham  Corp. 

„ 9 

+ 639 

28 

181,459 

+ 4,611 

56'5 

.. 

Blackburn  . . 

,,  13 

2,166 

— 271 

29 

32,814 

— 1,140 
+ 921 

13-97 

Blackpool-Fleetw’d 

„ 16 

863 

- 299 

15 

19,710 

Bolton 

,,  17 

4,745 

■8  137 

29 

68,641 

— 201 

26 

Bournemouth 

„ 13 

3.169 

— 10 

28 

51,241 

+ 207 

■21  -96 

Bradford 

9 

9,925 

- 15 

27 

137,333 

+ 3,568 

54-81 

Brighton 

„ 17 

1,891 

+ 31 

23 

30,616 

+ 1,358 

9-6 

Bristol 

„ 15 

11,354 

+ 736 

•• 

•• 

Brit.  Elec.  Trao.Co. 

Airdrie 

„ 8 

475 

+ 2 

40 

8,792 

— 89 

3-65 

Barnsley  . . 

..  8 

317 

— 27 

11 

6,767 

— 356 

Barrow 

..  8 

467 

- 39 

9,416 

— 653 

5-37 

Cavebill  . . 

o 8 

177 

+*  1 

3,030 

— 78 

Devonport 

• i 8 

746 

— 293 

,, 

14,860 

- 3,822 

8-85 

Gateshead 

n 8 

2,053 

— 00 

M 

39,916 

— 503 

11-25 

Gravesend 

n 8 

453' 

— 13 

8,541 

— 113 

6-5 

Greenock . . 

• i 8 

1,229 

+ 160 

II 

22,548 

+ 1,157 

7-25 

Hartlepool 

n 8 

496 

- 18 

9,557 

— 205 

6-72 

Kidderminster  . . 

n 8 

205 

— 6 

4,457 

— 178 

LeamiDgton 

• i 8 

387 

+ 2 

7,197 

+ 250 

Merthyr  . . 

ii  8 

408 

— 51 

8,598 

+ 31 

2-9 

Metropolitan 

■ ■ 8 

12,923 

— 232 

250,489 

+ 18,590 

22 

Middleton 

n 8 

667 

- 66 

13,697 

- 918 

8-5 

Mid.  Joint  Com’tee 

ii  8 

12,158 

+ 95 

229,210 

- 2,024 

Oldham — Ashton 

n 8 

1,158 

— 71 

22,613 

— 1,310 

9-13 

Peterborough  . . 

ii  8 

313 

- 40 

91 

4,819 

— 416 

5-31 

Potteries  . . 

II  « 

8,790 

+ 95 

71,383 

— 1,002 

29 

Rothesay  .. 

>■  8 

279 

— "66 

II 

9,517 

+ 177 

2-75 

Bouthport. . 

i.  8 

561 

11,952 

— 341 

8-17 

B.  Metropolitan . . 

n 8 

1.048 

— 237 

32,454 

— 534 

, , 

Swansea  . . 

■ ■ 8 

2,23  i 

+ 263 

39,225 

+ 1,104 

12-5 

Tynemouth 

„ 8 

445 

— 43 

10,388 

+ 744 

3-75 

Weston-s  Mare  . . 

i,  8 

229 

— 12 

H 

6,808 

+ 393 

3 

^Worcester 

n 8 

581 

- 35 

11,389 

— 163 

5-75 

Wrexham  - 

,i  8 

202 

— 17 

4,004 

36,827 

— 153 

Yorks.  W ool . Dist. 

••  8 

1,969 

— 23 

11 

— 91 

i7 

Miscellaneous  . . 

• ■ 8 

424 

— 5 

8,506 

+ 135 

Burnley 

„ 16 

2,611 

+ 219 

Burton-on-Trent  .. 

„ 17 

687 

+ 13 

29 

7,856 

- 193 

6-63 

Bury 

„ 17 

2,437 

4,439 

+ 127 

28f 

34,625 

— 471 

22-6 

Cardiff  .. 

,,  9 

+ 68 

28 

62,942 

+ 670 

Carlisle 

„ 16 

357 

— 6 

41 

6,919 

— 327 

Chatham  and  Dist. 

,,  11 

1,866 

— 65 

41 

31,171 

+ 1,673 

14-98 

Cork 

..  11 

1,03 1 

+ 60 

41 

18,604 

— 544 

9-89 

Croydon 

1 

3,452 

8 684 

41,869 

E 2,665 

11*25 

4-75 

Darlington  .. 

,,  16 

367 

— 20 

29 

5,406 

— 400 

Darwen 

„ 15 

511 

— 4 

28 

7,190 

— 205 

4-36 

Dover 

9 

427 

- 30 

28 

6,394 

— 428 

4-75 

Dublin 

„ 15 

10,974 

+ 192 

89,518 

- 1,574 

54-26 

Dundee 

13 

2,499 

— 38 

21 T 

26,210 

— 5J4 

15 

East  Ham  ..  .. 

Exeter 

..  18 

2,012 

+ 111 

28J 

29,138 

+ 3,636 

8 52 

■r 

Glasgow 

„ 16 

35,621 

- 711 

336,829 

- 5,i56 

94£ 

5 

Hastings 

Huddersfield 

2,024 

— 219 

•• 

Hull 

Ilkeson 

13 

'272 

- ' 19 

28 

3',  892 

— ‘243 

j [pswich 

„ 9 

399 

— 4 

28 

11,981 

+ 118 

10-5 

Kilmarnock 
Lan’kshire  Trm.Co. 

„ 16 

293 

- 3 

22 

3,852 

- 117 

4-26 

Lancashire  United 

,,  13 

2,583 

— 278 

41 

54,791 

— 714 

39 

Deeds 

,,  9 

13,891 

+ 48 

28 

190,978 

+ 4,101 

54 

6 

Leicester 

„ 16 

4,828 

+ 16 

Leith 

„ 9 

1,23 1 
11,158 

+ 91 

2i 

13,580 

+ i ,734 

9 

3 

■|  Liverpool  .. 

2 

— 285 

39? 

422,058 

— 2,122 

58  5 

JL.C.C 

„ 2 

77,924 

+ 2,454 

974,119 

+ 36,151 

121-7 

2-376 

London  United 

„ 16 

11,910 

-2,193 

254,171 

—27,427 

Lowestoft  . . 

,,  16 

386 

- 18 

3 

448 

— 22 

3-5 

Manchester 

„ 16 

30,399 

-1,501 

29 

435,205 

— 4,697 

105 

Newcastle  . . 

..  16 

7,961 

+ 173 

111,540 

— 1,397 

Newport 

„ 9 

1,340 

— 1 

27 

18,709 

— 311 

14-5 

•|  Oldham 

„ 10 

1,878 

+ 42 

28 

53,662 

— 3,747 

23-75 

1 Pontypridd.. 

,,  9 

410 

- 10 

274 

11,616 

+ 1,014 

5-5 

1*76 

Portsmouth . . 

,,  16 

3,900 

- 124 

29 

64,733 

+ 1,793 

14-6 

•76 

Preston 

„ 13 

1,613 

1,109 

+ 82 

Rotherham.. 

..  11 

- 86 

23 

16,768 

- 849 

10 

■66 

Balford 

» 11 

9,195 

- 659 

27? 

128,968 

— 3,985 

Sheffield 

„ 17 

11,934 

+ 796 

29,> 

166,268 

— 209 

39-62 

2*6 

Southampton 

ii  13 

2,181 

— 5 

23 

81,818 

— 427 

Bouthend-on-Sea  . . 

„ 13 

950 

+ 23 

29 

17,006 

+ 2,350 

South  Shields 

,,  16 

1,115 

— 6 

28? 

16,569 

— 81 

■|9windon  ..  . . 

Tynoside  ..  .. 

Wallasey 

„ 13 

..  16 

815 

1,802 

— 41 

+ 11 

is 

28? 

0,703 

27,643 

+ 236 

+ 700 

"•22 

Walthamstow 

„ 10 

1,283 

- 9 

29 

19,894 

+ 286 

9 

West  Ham  .. 

1.  9 

4,708 

+ 91 

27 

64,955 

+ 8,977 

1513 

•43 

Wolverhampton  .. 

„ 13 

1,914 

+ 193 

28 

23,528 

— 503 

14-26 

1-76 

Baker  81. -Waterloo 

,,  16 

6.585 

+ 270 

15 

44  610 

+ 200 

4 *25 

Con,  London  Rly.. . 

■■  16 

11,120 

-5,839 

15 

76,829 

-37,272 

6-32 

•55 

Char.  + , Baa.  [lamp. 

„ 16 

7,010 

+ 745 

16 

64,940 

+ 5,715 

7-75 

Oily  A 8.  Lon.  Rly, 

„ 111 

6,266 

+ 212 

15 

46,053 

+ 1,498 

7'3 

Dublln-Lucan  Rly, 

„ 15 

282 

+ 12 

15 

2,459 

+ 84 

7 

G.N,  and  City  Rly, 

„ 16 

2 800 

+ 10 

15 

19,224 

— 21 

3.5 

G.N.,  P'y.  & JJrmtn. 

1.  16 

11, >55 

+ 670 

16 

75,615 

+ 1,120 

y*25 

L’pool  Overb'd  Rly. 

.1  17 

2 COl 

— 84 

15 

22,836 

+ 29 

6-8 

4-8 

Llandudno-Col.  Bay 

i.  16 

8H7 

- 2 

46 

13,441 

+ 2,150 

Mersey  Railway  . . 

„ 18 

3,879 

+ HO 

16 

2H.SJ2S 

+ 1,101 

7-5 

Mubtupolitan  lily... 

.i  17 

82,083 

— 1,805 

238  810 

— 5,187 

21-5 

Met.  Disiriot  Ely... 

„ 16 

‘20.I7H 

+ 280 

is 

112,853 

+ 6,731 

24 

Anglo. Argontino  .. 

11 

83,616 

+ 5,832 

1,605.110 

+ 98,062 

'Auckland  .. 

Sept.  10 

13,0.18 

6,034 

15,800 

-f  1% 

Si) 

122,707 

92,819 

+ 11,020 
+ 6,482 

22-8 

1-33 

Bombay  (B.E.T.) 

„ 16 

+ 92 

+ 1,810 

87 

(Brit. Columbia  Rly. 

Calcic 

Oct.  1C 

7 C83 

+ 1,871 

JCapeEloctricT.Ld. 

(Kalgoorlit,  W.A.. . 

Sept. 

4,269 

31,684 

20-6 

Mnlraa 
(Melbourno.  • 
| Lisbon 

Oct.  16 

1,841 

+ 135 

y. 

24,811 

## 

+ 756 

Perth  (W.A.l 

„ 15 

2,712 

+ 169 

.. 

67,361 

+ 682 

28 

2-4 

* Oc  nparod  with  the  corresponding  period  ol  IBM,  f One  week  only, 
1 Includes  borie,  ateun  end  other  receipts,  | Qno  month. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

Various  causes— of  which  money  is  the  principal— conspire  to 
hinder  the  course  of  free  business  in  Stock  Exchange  markets,  and 
the  maikets  generally  have  fallen  into  a sort  of  jog-trot  condition. 
There  are  spasmodic  gasps  of  strength  in  the  Home  Kailway 
market,  and  there  is  a good  deal  of  activity  amongst  rubber  shares. 

Prompted,  no  doubt,  to  some  extent  by  the  success  of  the  New 
York  Telephone  issue,  the  Cuban  Telephone  Company  has  this 
week  been  offering  £1,000,050  of  5 per  cent.  First  Mortgage  Con- 
vertible bonds  at  92.  It  cannot  be  said,  however,  that  this  was 
received  with  a superabundant  amount  of  enthusiasm,  and  before 
the  lists  closed  the  price  was  quoted  “ round  about  par  ” — i.e.,  92- 
in  the  market.  The  New  York  Telephone  ecrip  commands  a 
premium  of  3 for  cash,  and  l more  for  special  settlement. 

The  breath  of  improvement  in  Home  Railway  prices  has  not 
electrified  any  of  the  quotations  with  which  these  paragraphs  are 
more  particularly  concerned.  Indeed,  Metropolitan  Consolidated 
has  sagged  away,  and  Districts,  too,  are  down  after  their  rise  of 
last  week.  The  company’s  6 per  cent.  Debenture  stock  fell  2,  to 
142,  and,  in  view  of  the  manifestly  improving  fortunes  of  the 
company,  this  security  jnay  be  worth  notice  by  the  investor, 
yielding,  as  it  does,  per  cent,  on  the  money  at  the  present  price, 
and  with  dividends  due  in  January  and  July. 

Baker  Street  and  Waterloo  4 per  cent.  Debenture  changed  hands 
at  99;i  on  Monday,  Charing  Cross  and  Euston  Fours  at  96  and 
Piccadilly  Debenture  at  96§  on  the  same  day.  Piccadilly  4 per 
cent.  Preference  stand  at  8J,  at  which  the  return  is  a trifle  under 
5 per  cent,  on  the  money.  The  Brighton  Railway’s  electrified 
portion  is  expected  to  he  open  for  traffic  on  December  1st  next. 

The  feature  in  the  rubber  market  is  the  amazing  rapidity  with 
which  prospectuses  of  new  issues  continue  to  be  poured  ott, 
practically  every  day  bringing  one  or  more  fresh  undertakings  to 
the  attention  of  the  public.  Somewhat  a novelty  is  the  offer  at  2s. 
per  share  of  250,000  Nilambur  Rubber  Estates  shares  of  3s.  each, 
with  Is.  6d.  paid  up.  The  offer  is  made  by  the  London  Financial 
Trust,  and  the  shares  are  available  in  respect  of  an  option  to  sub- 
scribe for  shares  which  was  granted  at  the  time  the  company  was 
registered. 

After  a sharp  shake  out  of  weaker  holders,  the  rubber  snare 
market  has  hardened  up  again,  and  prices  exhibit  a quiet  amount 
of  steadiness  which  will,  if  maintained,  serve  a more  excellent 
public  purpose  than  all  the  wild  gyrations,  slumps  and  booms  that 
have  attended  the  rubber  market  throughout  the  current  year. 

Some  of  the  authorities  in  the  electric  lighting  companies  aver 
that  the  famine  price  of  rubber,  the  raw  material,  will  make  little 
perceptible  difference  in  the  expenditure,  although,  of  course,  it 
must  exercise  a certain  influence.  The  outlook  for  the  electricity 
supply  prices  is  rende  cd  none  the  rosier  for  the  rise  in  rubber,  but 
then  people  have  ceased  to  take  any  particular  interest  in  these 
descriptions.  The  price-lists  overleaf  show  no  alterations  amongst 
the  Metropolitan  shares.  In  Bromptons  the  fall  has  been  stayed; 
perhaps  certain  strong  representations  from  the  Stock  Exchange 
helped  to  check  the  drop,  but  the  pjices  are  still  flat.  Hove  shares 
have  come  down  7s.  6d.,  of  which  4s.  is  due  to  the  ex  dividend 
marking.  River  Plates  continue  to  ascend  ; the  Ordinary  are  now 
up  to  1-^  middle. 

The  Mexico- Canada  group  is  quieter  than  usual.  Mexico  Trams 
are  unchanged,  and  Rio  Trams  at  93  are  ex  a dollar  dividend,  The 
5 per  cent,  first  mortgage  gold  bonds  at  95  and  the  5 per  cent, 
mortgage  bonds  at  85  show  very  little  change.  British  Columbia 
Electric  Railway  stocks  are  very  strong.  The  Deferred  is  up  7 and 
the  Preferred  1. 

British  Electric  Tractions  are  quoted  nominally  a trifle  easier, 
but  the  First  Debenture  is  again  the  turn  harder,  and  the  Preference 

shares  are  better. 

Iu  the  Telegraph  department  the  few  alterations  are  mostly  due 
to  the  deduction  of  dividends.  Anglo-American  Deferred  is, 
perhaps,  the  strongest  feature.  Direct  United  States  shares 
recovered  part  of  their  dividend,  Eastern  Extensions  the  whole 
of  theirs.  Marconi  shares  are  dullish,  and  in  the  Trust,  group 
nothiug  noticeable  has  happened.  Telephone  issues  are  steady. 
United  River  Plate  Ordinary  have  gone  over  7,  and  Monte  Videos 
are  better  by  a shade. 

Babcock  Preference  gained  So  did  British  Westinghouse 
Preference : those  fully-paid  Bhares  of  £5,  which  stand  at  7s.  6d. 
Cromptons  and  Ediswan  partly-paid  shares  are  rather  lower. 


Montreal  Light,  Heat  and  Power  Co.— A dividend 

of  1:,*  per  cent.,  at  the  rate  of  7 per  cent,  per  annum,  for  the  past 
quarter,  is  announced. 


SHARE  LIST  OP  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES 


Present 

Issue. 


96,000 

186,700 


•68.000,000 

658,460 


NAME, 


Amazon  Telegraph  Oo.'s  shares,  Nob,  1 »o  “.OOO 
Do,  do.  6 % Debs.,  Nos.  1 to  1,960  Red. 
rrolonVtrmo  A TftlfiOTftnh.  Cat).  Sfcook 

68,001  to  78,000  } 


>181  661,400  Amerioan  Telephone  A Telegraph,  Cap.  Stock  . 
*1Bl’  ‘ ( Do,  Collet.  Trust,  4%  Bonds,  1 to  98,000  and 


8,220.770  Do. 


44.000 
2,481,860 

16.000 

6,000 

19,931 

6,000 

80,000 

60,7101 

43,600 

4,000,000 

2,000,000 

1,896,706 

800,000 

762,400 

900,0001 

181,197 

181,127 

150,000 

10,000 


Anglo-American  Telegraph 


do.  do.  6 % Prel 

r'u90  T70  I Do.  do.  do.  Deferred  ••  •• 

’ 47,725  Anglo-Portnguese  Tel.,  6 % Mort.  Deb.  8 took  Red, 
Chili  Telephone,  Nos.  1 to  44,000  » •• 

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  ••  •• 

Do , do.  10  % Cum,  Pref. 

Do.  do.  *4  % DebB 

Direct  United  States  Cable  ..  ..  ••  •• 

Direot  W.  India  Cable,  4J  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  84%  Pref.  Stook..  ..  .. 

Do.  4 % Mort.  Deb.  Btook.  Red.  . . 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

f East.  & 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius) 
| Sub.)  1 to  8,000  I 

Globe  Telegraph  and  Trust 

Do.  do.  6%  Pref... 

Great  Northern  Telegraph,  of  Copenhagen 
f Halifax  and  Bermudas  Cable,  44  % 1st  Mort.  1 
\ Debs.,  within  Nob.  1 to  1,200,  Red.  J 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref.  .. 

Marconi’B  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  . 

Do.  do.  do.  6 % Prel 

National  Telephone,  Pref.  Btook  .. 

Do.  do.  Def.  Stock  . . . 

Do.  do.  6 % Cum.  lBt.  Pref. 

Do.  do.  6 % Cum.  2nd  Pref 

Do. 

Do. 

Oriental  Telep.  and  Elec.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do,  4 % Red.  Deb.  Btook  . . 

Paciflo  A European  Tel.,  4 % Guar,  Debs.,  1 to  1,000 

Reuter’s  ••  •• 

Telephone  Co.  of  Egypt,  44  % Deb.  Red, 

Submarine  Cables  Trust 

United  River  Plate  Telephone  . . . . 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980. . 

Do.  do.  4 % Deb.  Stook  Red, 

West  India  and  Panama  Telegraph  . . 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


17.000 
141,880,400 
160,000,000 

894,190 

79,680 

86,492 

2.926.000 

3.726.000 

16.000 
16,000 

960.000 
2,000,000 
1,983,593 

179,818 

60,000 

99,100 

99,400 

11,8391 

145,955 

3,042 

120.000 

40.000  i 
80,006  . 

160,000 
907,930 
BOO, 000 
88,321 
84,668 
4,669  I 

80.0001 


do.  6 % Cum.  and  prel 

do.  6 % Non-oum.  8rd  P.,1  to  960,000 

do.  84  % Deb.  Stook  Red. 

do.  4 % Deb.  Stook  Red 


Stook 

or 

Share. 


10 

100 

$100 

$1000 

Stook 

Stock 

Stock 

100 

6 

Stook 

10 

10 

6 

6 

60 

20 

100 

Stock 

100 

Stook 

10 

Stook 

96 

10 

10 

10 

100 

26 

$100 

$100 

1 

1 

1 

100 

100 

10 

10 

6 

Stook 

100 

1 

1 

100 

10 

8 

100 

Cert, 

6 

6 

24 

100 

10 

100 

10 

10 

10 

100 


Dividends  for  the  ’ast 
four  years. 


1906. 
Nil 
6 % 
74% 

4 % 

81% 

6 % 
4% 

6 % 

8 % 

4 % 

6 % 
10  % 

10  1 
44% 

':% 
j% 

7 % 

84% 

4 % 

7 % 

4 % 

4 % 

64% 
6 % 
24% 
44% 
18  % 
2 % 

Sr? 

6 % 

6 % 
6 % 
6 % 
6 % 
84% 
4 % 

7 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 

Nil 
4 % 
7 % 
4 % 
Nil 
6 % 
Nil 
6 % 


1906. 
Nil 
6 % 

8 % 

4 % 

8i% 

6 % 
12% 

II 

4 % 

6 % 
10  % 

4 % 
10  % 
44% 

4g% 

44% 

7 % 
84% 

4 % 

7 % 

4 % 

4 % 

64% 

6 % 
20  % 

44% 
18  % 
84% 
4 % 
Nil 
6 % 
6 % 
6 % 

II 

II 

R 

7 % 

6 % 
4 % 
4 % 
6 % 
44% 
6 % 

8 % 
6 % 
24% 
4 % 

7 % 
4 % 
Nil 

8 % 
Nil 
6 % 


1907. 
Nil 
6 % 
8 % 
4 % 

84% 
6 % 
1 % 
6 % 
8 % 
4 % 
6 % 
10  % 
4 % 
10  % 
44% 


7 % 
84% 

4 % 

7 % 

4 % 

4 % 

6i% 

6 % 
20  % 

44% 
18  % 
4 % 

4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 

8 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 
8 % 
6 % 
24% 
4 % 
7 % 
4 % 
Nil 
6 % 
£2  6 

6 % 


Closing 

Quotations 

Oct.  12th. 


1908. 

Nil 
6 % 

8 % 

4 % 
£84s. 

6 % 
SI- 
6 % 

8 % 

4 % 

6 % 
10  % 

4 % 
10  % 
44% 
41% 
44% 

7 % 
34% 

4 % 

7 % 

4 % 

4 % 
6f% 
6 

18  % 
44% 
13  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 
4 % 

8 % 
6 % 
4 % 

4 % 

5 % 
44% 

6 % 
8 % 
6 % 
21% 
4 % 
7 % 
4 % 
Nil 
6 % 

16  % 
6 % 


8-84 
94  - 97 
1'5  -147 

96  — 98 

614  - 634 
104  -105 
204-  214 

101  -103 
8 — 98 

88  — 90  xd. 
8g-  9i 
174-  K4 
3—34 
8 - 84 

10D4-1024 
13J-  18« 
100  —102 
129  —132 

85  - 87 
104  -106 

112-  121 

102  —104 

100  —102 

104-  104 
13g-  14g 
26  — 27 

100  —102 

614-  534 
93  — 96 
75  — 78 

I-  i 

4-  i 
1064-108 
121  -123 
101-  11 
104-  104 
5ft — 6j;4 
98  -100 
100  -102 
148—  141 

Ira — 1?B 

86  - 88 
100  -102 

71-  81 

1004-1024 
331  —184 
64-  74 
51—  5| 

1*-  H4 
100  —102 
134-  14 
103  —105 

ih-  H 
8f-  91 
84-  94 
1014-1034 


Closing 

BaeinesB  done  1 

Rise  + 

Quotations 

Oct.  19th. 

Oct.  19th, 
1909.  1 

Fall  - p 

digheBt 

lowest. 

1 

3-84 
95  — 98 
145  —147 

•• 

+ i 

£6  - 93 
61  — 63 

- 4 

102  -103 

1021 

102 

—3 

21|-  21 

22 

20*4 

1C1  —103 

1024 

8 - 8g 
88  - 90 

89* 

884 

8g-  9g 

174-  18* 

94 

, . 

3-84 

8—84 

* * 

* * 

1C04-1024 

13ft 

• • 

+ h ' 

134-  19g 

100  —102 
127  —130 

130 

1274 

—2 

e4  — 86 

85g 

841 

—1 

1044-1064 

1054 

104J 

■+■  <2 

113—  124 

ll| 

102  —104 
100  —102 

103| 

102 

, . 

104-  iog 

10ft 

1314 

.. 

134-  144 

13g 

264—  274 
100  —102 

26*4 

26jj 

+ \ 

614-  534 

52 

-V 

93  — 95 

93g 

• • 

77  — 79 

77 

• • 

i-  | 

# , 

+ 3^ 

1-  4 

107  - IO84 

107 

121 

+'4 

121  —123 

122 

10i—  11 
104-  10J 

5ft-  5*4 

jft 

934 

98  —100 

98^ 

• • 

100  —102 

1004 

lsi — 

30/- 

• • 

ift — ift 

864-  m 

86| 

+'4 

100  —102 

-4 

7g — 84 

• • 

1004-1024 
129  —132 

—2 

7-7* 
6| — 64 

71 

7ft 

+ h 

* 3. 

+ 16 

— lift 
100  —102 

, , 

13*—  14 

13! 

13ft 

103  —105 

.V 

• • 

i4-  ig 

15/74 

14/- 

81-  91 

9 

84-  9a 
1014-1034 

91 

•• 

Yield 


Nil. 

6 2 0 
6 8 10 

4 18 
6 3 2 

5 16  6 

1 17  10 
4 17  1 
4 14  l 
4 8 11 

6 8 0 
6 8 1 
6 14  U 
6 5 0 

2 3 11 
6 4 7 
4 8 3 
6 7 8 
4 0 11 
8 15  2 
6 14  3 

3 16  11 


8 18  5 

6 8 8 
4 4 3 
6 10  11 
4 8 3 


6 1 

4 4 

5 1 
N 1 

6 17 
6 14 
6 10 
4 17 
6 9 
6 10 

4 7 
B 10 
8 18 

5 5 
4 14 
4 10 
8 18 
4 18 
4 7 

4 10  11 

5 10  4 
4 8 10 
3 16  4 
3 18  5 

6 0 0 

3 16 
Nil 

6 9 9 
15  15  10 

4 16  7 


2 

3 

7 
2 
1 

4 

8 
0 
6 
9 

9 

5 

6 
9 

10 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000  { 

600.000 
978,230 
882,887 
880,000 
100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
188,801 
161,437 

1,478,658 

628,936 

100.000 
100,000 
600,000 
904,9401 

400.000 

I, tie, 868 
60,000 
60,000 
140,976 

900.000 

196.0001 
196,0001 
187,610 

46,804 

B60.000 

86,000 

40.000 
800,000 
491,299 

460.000 
110,168 

1,890,690 

654.655 

554.655 
1,480,000 

86.000 

190.0001 


Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 

640,000  I 

Do.  6 % 2nd  Pref.,  800,001  to  1,300,000 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 
Babcock  A Wilcox,  1 to  530,000. . . . . . 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

British  Aluminium,  Ord.,  1 to  40,000  

Do.  do.  7 % Cum.  Pref 

Do.  do.  ” A " 6 % Cum.  Pref 

Do.  do,  4 % Funding  Certs 

Do.  do.  64  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stook  ..  .. 

Do.  Pref.  Ord.  Stock  

Do.  6%  Cum.  Perp.  Pref.  Stock 

Do.  44%  1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  44  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  ..  .. 

Do.  do.  6 % Cum.  Pref 

Do,  do.  6 % Peru.  Deb.  Stock  .. 

Do.  do.  44  % 2nd  Deb.  Stock  Red. 

British  Insulated  and  Helsby  Cables 

Do.  do.  6%  Cum.  Pref.  ..  .. 

Do.  do.  44%  1st  Mort.  Deb.  Red. .. 

British  Thomson-Houston  44  % 1st  Mort.  Debs, 
f British  WestinghouBe  6 % Pref.,  1 to  200,0 
V QfTK  mi 


., ,000  and  1 

•I - 275,001  to  476,000  [ 

I Do.  do.  4%  Mort.  Deb.  Stock 

ItBrowett,  Lindley  A Co.,  Ord.  ..  ••  •• 

r Do.  do.  6%  Cum.  Pref.  .. 

Brush  Eleotrical  Engineering,  Ord.,  1 to  106,781 
Do  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

! Calcutta  Trams,  1 to  187,610  . . . . . . 

1 Do.  6%  Cum.  Pref.,  Nos.  1 to  29,880 

Do.  44  % 1st  Deb.  Stock 

Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Btook  Re 
Cape  E.  Trams.,  1 to  491,299 
Castner-Kellner  Alkali,  1 to  460,000 

Do,  do.  44  % 1st  Mort.  Deb.  Btoc 
I Central  London  Railway,  Ord.  Stock .. 

Do.  do.  4 % Pref.  Stock 

Do.  So-  Def.  do. 

City  and  Booth  London  Railway 
Crompton  A Co.,  Nos,  1 to  86,000  ••  ••  ». 

P Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to  1 

S0O  of  4100,  and  901  to  11 .090  of  A6>  Bed.  I 


1 

!/ 


4| — 4 1 
4ft-  Hi 

92  J—  98J 
102  —105 
4g-  44 
lg-  14 
4—  1 
12-  21 
3l—  81 
24-  34 
96  — 99 
144  —149 
120  —125 
109  —112 

102  -104 
102  —106 

I — 1 
2 - 24 
82  — 85 
62  — 66 
7J—  7g 
64—  64 

103  —106 
89  — 94 

a 7 
Tfl — Ifl 

39  — 42 

14/6  to  15*0 
0 - 4 

0 - 4 
41  — 46 
27  — 31 
it-  5i 
4g—  5 
100  —103 

lOg-  114 

62-  bi 
105-107 

ft — ft 
2 - 2/, 
106  —109 
61  — 68 
es  — 67 
43  — 45 
804-  814 
4-  14 
90  — 93 


4g-  4 1 

4, a — 4}4 
92  —93 
102  —105 
4ft-  4ft 
1ft-  1ft 
4-  1 
n-  n 

3g — 34 
24-  34 
96  — 99 
151  -166 
121  —126 
109  -112 
100  —102  , 
102  —105 

8-  l 

824l  Bit 
62  — 66 
7i-  78 
64-  64 
108  -106 
89  — 94 

i-  4 

40  — 43 

ft-  44 

14/6  to  15/6 
0 - 4 
0 - 4 

41  — 46 
27  — 81 

4g-  54 
4 1—  5 
101  —104 

i«|- 

6g—  b% 

105  -107 

in — \n 

2ft-  2ft 

106  —109 
60  — 62 
85  — 87 
43  — 45 
80  — 81 

4-  1 
80  — 98 


96/3 

93 

90/- 


1514 

122 

1114 


16/74 

46/- 

84 


If  8g 
104 


43/- 

624 

eo’i 


93/14 
924 
- 88/9 


148 

iio4 


15/- 

45/- 

831 


42/8 

604 

30 


+ 7 

+ 1 

—2 

— ft 

+ 4 
+ 4 


+ ft 

41 


+ 1 


4 ft 
— i 


6 2 


6 

6 

15  3 

7 5 
19  2 
0 0 
1 4 
7 10  11 
6 14  8 

5 14 

6 2 
4 15 
4 9 
4 8 

4 5 
Nil 

6 0 

5 9 


5 17 

6 10 

4 11 
4 4 
4 15 


Nil 

9 6 0 

Nil 

Nil 

Nil 

Nil 

9 16  8 

14  10  2 

4 7 10 

5 0 0 

4 6 7 

6 7 8 

4 6 11 

4 4 1 
Nil 

6 19  1 

3 13  5 

5 4 10 

4 14  2 

5 11  1 
4 16  9 

15  1 8 

6„  7.  6 


• unless  otherwise  stated,  a i snares  are  lolly  paid. 


f A period  of  nine  months, 
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SHARE  LIST  OP  ELECTRICAL  COMPANIE8.-^0*rt»««l.) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  C0MPANIES.-(O>»l<»««f) 


Present 

Issue, 


160,000 

806,000 

271,030 

60,000 

99,261 

17,139 

807,895 

67,720 

112,100 

81,890 

26,000 

100,000 

78.000 

96.000 

80.000 
40,000 

40.000 

150.000 

60.000 
87,600 
10,000 

600,070 

899,980 

126.000 
1,881,000 
6,782,062 
2,640,914 
8,286,000 

891,337 

814,016 

600,000 

696.600 
10,823,200 
$9,000,000 

246.600 

245.600 
246,000 

87,860 

140,000; 

1,000,000 

2,800,000 

4,900,000 

66,668 

66,666 

245,496 


NAME, 


Stook 


Diok,  Kerr  & Co.,  1 to  260,000  ..  ..  ..  .. 

Do.  do.  6 % Cnm.  Pref.,  I to  806,000  .. 

Do.  do.  4J  % Deb.  Stock 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd„  "A”  shB.,  £8  pd.,  1 to  99,261 
Do,  “ A ” shares,  01—017, 189 

Do.  4 % Deb.  Stook  Red.  . . 

Do.  5 % 2nd  Deb.  Stook  Prov.  Certs,  all  pc 
Eleotrio  Construction,  1 to  112,100  . . 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb. . . 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  6 % Mort.  Debs. 

Henley’s  (W.  T.),  Telegraph  Works,  Ord.  .. 

Do.  do.  44%  Pref. 

. Do.  do.  44  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-percha  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

( Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  District 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd 

Do.  do.  6 % Cum.  Pref. 

„„  Do.  do.  44%  Deb.  Stook  Re 

Mexico  Trams  Co.,  Common  Stock  .. 

„ Do.  1st  Mort.  60-year  6%  Gld.  Bd 

Potteries  Eleotrio  Traction  

Do.  6 % Cum.  Pref 

Do.  4J  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  19 
Underground  Electric  Railway,  6%  Prior  Lien 
Do.  do.  44%  Bonds  . . 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  30,000  & 80,001  to  116,666 
Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,686 
Do.  % 1st  Mort,  Deb.  Stook  


Share, 


1 
1 

100 

10 

6 

5 

100 

100 

2 
2 

10 

Stock 

10 

10 

100 

6 
6 

Stock 

10 

10 

10 

10 

10 

10 

100 

100 

100 

100 

1 

1 

1 

100 


Dividends  for  the 
last  four  years, 


1906. 
10  % 
6 % 
44% 
6 % 
ii% 
**% 
i % 

5 % 
Nil 
7 % 

6 % 

7 % 

6 % 
15% 
44% 
44% 
10% 
Nil 
6 % 

8 % 

3 % 
5 % 

4 % 
21% 
21% 
Nil 


1 

1 

100 

12 

100 


Nil 
5 % 
44% 


4 % 

6 % 
44% 
16  % 

4 % 


1906. 
10  % 
6 % 

St 

44% 

St 

n 

4 % 
4 % 
7 % 
6 % 
16  % 
44% 
44% 


10  % 
11 


Nil 
6 % 
8 % 
8 % 
6 % 
4 % 
1 % 


Nil 

f % 

44% 


A ^ 

,£4% 

lA  % 
4 % 


Nil 


Nil 
Nil 
4 % : 4 % 


1907. 
10  % 
6 % 
44% 
6 % 
24% 
24% 

4 % 

5 % 
Nil 
7 % 

6 % 
4 % 

4% 
7 % 
6 % 
15% 
44% 
44% 
10  % 


5 % 
8 % 
3 % 

6 % 
% 

4% 

2|% 

Nil 


Nil 
6 % 
44% 


4 % 

5 % 
44% 
174% 
4 % 


10  % 
6 % 
4 % 


1908. 
10  % 
6 % 
44% 
6 % 
14% 
24% 

4 % 

5 % 
Nil 
7 % 

6 % 
4 % 
Nil 


6 % 
15  % 
44% 
44% 
10  % 
Nil 


5 % 
Nil 


Nil 


°4  /O 

4 % 

2!% 

Nil 

44% 

Nil 

5 % 
44% 


5 % 
Nil 
5 % 
44% 
15  % 

4 % 

5 % 
44% 


I 


Nil 
6 % 
4 % 


Closing 

Quotations 

Oct.  12th. 


1 - 14 
1 - 14 
100  —108 
122—  I8f 

IB-  IB 

1 — 14 

68  — 73" 

82  — 85 

, A—  f4 
1A-  Vs 
8J-  8J 

83  — 87 

2-  1 
ioi—  io| 
102  —108 
124-  131 

54-  54 
106  -108 
15  — 151 


44-  5 
14-  24 
14-  24 

2i-  2 1 

67  — 70 
381-  881 
65  — 67 
161-  163 


— A 

H-  11 

944  - 964 
127  —130 
92  — 94 


4 i 

86  — 89 
34J-  36 

101  —103 
1024-1034 

87  — 89 
33  — 35 

1-  4 
24 — 23 
76  — 80 


dosing 
Quotations 
Oct.  19th. 

Business  done 
week  ended 

Oct.  19th,  1909. 

Rise  + 
or 

Fall  - 

Presi  nt 
Yielu 
per  cent, 

1 - 14 

Highest 

Lowest 

£ sTdT 
8 17  9 

1 — !4 

. , 

5 6 8 

100-103 

4 7 5 

12|-  13! 

,, 

4 7 8 

55— 1 r?2 

27  5 4 

1 — 14 

8 6 8 

68-73 

6 9 7 

82  — 85 

5 12  4 

TB—  44 

Nil 

Ira  Ira 

9 13  1 

81-  8| 

5 14  3 

83  — 87  xd 

. . 

. . 

4 12  0 

2—  1 

6 13  4 

101  io| 

. . 

. , 

6 10  8 

102  — 103? 

4 16  10 

124-  13j 

12| 

5 12  2 

54-  64 

4 1 10 

106  —108 

4 3 4 

15  — 15| 

isii 

158 

6 14  3 

4*—  B 

Nil 

44-  5 

.. 

, , 

10  0 0 

14-  24 

. . 

Nil 

14-  24 

Nil 

21—  2| 

51/3 

51/- 

13  12  8 

67  — 70 

6 14  4 

37!-  381 

38| 

37! 

- 4 

1 6 2 

65  -67 

4 2 1 

164-  17 

iej 

m 

+ 1 

Nil 

41-  14 

13/- 

+ all 

G 10  11 

•h — *£3 

Nii 

32  (42 

+ ' 52 

0 7 0 

944-  964 

98 

4 18  3 

127  —130 

128! 

92  — 91 

93 

92 

5 0 5 

& 1 

, . 

i — $ 

6 i7  11 

86  — 89 

m 

86 

, , 

5 1 2 

344  - 36 

348 

34 /a 

5 0 0 

101  -103 

8 17  8 

1024-1034 

1038 

1034 

4 16  7 

87  — 89 

88 

87 

5 12 

32  — 34 

34 

321 

—1 

8-  8 
J - 24 

46/- 

40/- 

— 1 

2 ’8  0 

76  — 80 

5 0 0 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
BO,  449 

9,651 

B86,876 

80.000 
80,000 
80,000 

445,786 

49,436 

176,000; 

70,696 

40.000 
400,000; 
800,000 

60.000 
60,000 

260,000 

40.000 

66.000 

400,0001 

400.000 
80,000 
80,000 

480,600 

$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
882,856 
200,000 

76,121 

285.000 
248,000; 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

460.000 
180,491 
137,500 


126,600 

10,862 

20,000 

60,000 

119,694 

100,000 

200,000 

<0,000 

29.000 
160,0001 

12.000 
66,000 

120,000 

142,068 

224,620 

80,000 

60,000 

276.000 

806.000 

110,000 

61,279 


Bromley  (Kent)  E.L.  & P„  1 to  16,000 

Do.  do.  44  % 1st.  deb.  Btook  . . 
Brompton  & Kens.  Eleo.  Lt,  Sup.,  Ord.,  1 to  20,000 
_ , Do.  do.  7 % Cum.  Pref 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Eleotricity  Supply 

Do.  do.  do.  44%  Cum.  Pref 

Do.  “ City  Undertaking  ” 44  % Cum.  Pr] 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Eleotricity  Supply,  Ord. 

_.  Do.  do.  44  % Deb.  Stook  Red.  . 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,69 
Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

Do.  6 % Db.  Stk.,  Sorip.  (iss.  at  116)  all  pd 
Do.  44%  2nd.  Db.  Stk.,  Prov.  Crts.,  all  pd 
County  of  Durham  Eleotrioal  Power,  Ord.  . . 

Do.  do.  do.  6 % Pref.  . 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44%  Deb.  Stock 

Do.  do.  44%  2nd.  Deb.  Stock  .. 

EdmundBOn’s  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000  ..  “ 

Do.  44  % 1st  Deb.  Stook  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds.  !! 
Kensington  and  Knightsbridge  Eleotrio  Ord. 
r W00’™,  ■ do'  d0>  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6 % Pref.  . . 

Do.  do.  4 % 1st  Mort.  Deb.  Stk,  Red. 


Metropolitan  Eleotrio  Bupply,  1 to  100,000  . . 

~ Cum.  Pref.  1— 71,106  .. 


Do.  

Do.  4j  ^ 1st  Mort.  Deben.  Stook 
Do.  84  % Mort.  Deben.  6to6k  Redem. 

Mexican  Electric  Light  Co..  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do-  a - do'  6%  IstMtg.Gold  Bnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 
Newcaetle-on-Tyne,  1 to  137,600 

Do.  6 % Pref.,  1 to  137.500  ..  ” 

( North  Metropolitan  Electric  Power  Supply  Co.,  1 

8 % Mortgages  (Red.),  Nos.  1 to  1,266 1 

Notting  Hill  Eleotrio  Lighting  . . . 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stook 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607  ” 

Do.  do.  6%  Non  Cum,  Pref.  Nos.  1 to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  Jamos'  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Dob.  Stock  Red,  .. 

Smithfleld  Markets  Eleotrio  Supply,  Ord.  . . 

South  London  Eleotrio  Supply,  Ord " 

South  Met.  Eleo,  Lt.  & Power,  Ord.  ..  . 

Do.  do.  7%  Pref.  ..  ” 

t Do.  do.  44  % 1st  Deb.  Stk, 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref.  .!  ” 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Red. 

Victoria  kails  Power  Co.,  Pref.  Nos.  1 to  800,000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Prof.  Re- 

ducod  from  6%  sinoo  diet  Doc.,  1906) 


* Unless  otherwise  stated,  all  shares  are  fully  paid, 
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CABLE-FAULT  LOCALISATION  GRAPHS  IN 
PRACTICE. 

By  EDWARD  RAYMOND-BARKER. 


{Continued  from  page  608.) 


Effects  of  Telluric  Currents  on  Cable-Break 
Localisation. 

The  writer  has  already  referred  to  the  possibility  of 
localisation  tests  having  to  be  made  on  a cable  from  which  a 
strong  positive  current  is  found  to  be  flowing.  Allusion  is 
not  here  made  to  the  ordinary  positive  current  due  solely  to 
the  copper-iron  couple  at  the  break,  but  to  a much  stronger 
current  produced,  may  be,  by  abnormal  terrestrial  magnetic 
conditions  which  have  caused  a strong  telluric  current  of  one 
sign  or  another  to  flow  from  the  testing  end  of  a broken 

cable.  . . 

Under  normal  conditions  the  application  of  the  usual 
negative  testing  current  causes  the  current  of  positive  sign 
due  to  the  copper-iron  couple  at  the  break  to  be,  as  it  were, 
swamped,  and  the  copper  polarised  in  such  a manner  as  to 


jive  a current  from  the  break  in  a reverse  direction,  that  is 
to  say,  of  negative  sign. 

Clearly,  under  these  normal  conditions,  the  ordinary  testing 
routine  with  negative  currents  of  various  strengths  would 
give  the  usual  results  according  to  the  Kennelly  or  the 
Schaefer  law,  under  which  conditions,  the  higher  the  testing 
current  used,  the  lower  would  be  the  apparent  resistance  at 
the  break,  and  vice  versa. 

If,  however,  the  negative  polarisation  current  be  swamped 
by  a strong  telluric  current  of  positive  sign,  the  normal  fall 
of  bridge  balances  obtained  on  a cable  will  be  completely 
altered,  and  it  may  be  that  with  normal  testing  currents 
zinc  to  line,  the  higher  battery  powers  will  be  found  to 
produce  the  higher  bridge  readings,  and  the  lower  powers 
the  lower  bridge  readings,  with  consequent  necessity  for  re- 
sorting to  a carbon  testing  current.  This  is  a somewhat 
involved  question,  and  one  that  the  writer  would  wish  to 
see  thoroughly  dealt  with  in  future  editions  of  existing 
excellent  text-books  on  submarine  cable  electrical  tests. 

Exact  knowledge  of  'actual  conditions  regarding  the 
resultant  testing  current  passing  into  a cable  influenced  by 
a strong  telluric  current  one  way  or  another  is  given  by 
a mil-ammeter  between  the  other  apparatus  and  the  cable. 
The  mil-ammeter  has,  of  course,  long  since  been  reckoned 
indispensable  for  cable-break  localisation  purposes. 

Fig.  47  shows  a few  out  of  many  days’  telluric  current 
observations  made  at  Cape  Cod  in  .Inly,  1808,  under- the 
direction  of  the  writer  on  a length  of  1,502  nautical  miles  of 
tlantic  cable — core  660  Cu/400  G.r.  per  x..w.— making 


earth  at  the  distant  end,  in  mid-ocean,  (cr  = 2,63/  ohms 
approx.)  at  sea  temperature. 

In  the  diagram  dots  mark  off  hours  as  abscise ;e  of  the 
curves,  while  the  accompanying  scales  of  milli-amperes  and 
volts  facilitate  evaluation  of  the  curve  ordinates. 

Observations  made  July  14th  to  July  18th  inclusive,  may 
be  taken  to  indicate  normal  telluric  current  conditions  across 
the  North  Atlantic. !f 

Inspection  of  curves — or  of  the  figures  in  the  following 
table— for  any  one  of  the  days  on  which  earth  currents  were 
normal,  July  18th,  for  instance,  will  show  that  at  Cape 
Cod  at  7 a.m.  on  that  day  a negative  k.o.  at  7 volts  r.D.  ( a ) 
flowed  from  the  cable,  whereas  later  on,  at  1.30  p.m.,  the 
E.C.  was  at  a p.d.  of  8 volts  positive  (b). 

Towards  eleven  o’clock  on  the  night  of  July  19th  a 
“ magnetic  storm  ” gave  signs  of  approach,  and  is  found 
duly  recorded  in  the  portion  of  the  curves  for  July 
19th  and  20th,  given  in  fig.  47  with  midnight 
instead  of  noon  in  the  centre  of  the  horizontal 

time-line,  so  that  the  configuration  of  this  telluric 
disturbance  may  be  more  clearly  shown.  The  main  feature 
of  this  disturbance  is  seen  to  be  the  33-volt  peak  negative 
(e)  covering  over  two  hours,  followed  by  a back  swing  peak 
of  a maximum  13  volt3  positive  (d)  abnormal  variation. 
This  disturbance  subsequently  was  proved  to  have  synchron- 
ised with  similar  abnormal  variation  photographically  recorded 
on  the  horizontal  force  and  declination  magnetometers  at 
Greenwich,  Kew,  Stonyhurst  and  Paris.  Here,  then,  are 
four  instances,  viz.,  a , b,  c , d,  where,  had  a localisation 
test  been  undertaken,  E.C.  conditions  would  have  been  found 
somewhat  diversified.  The  column  giving  effective  milli- 

amperes  under  normal  bridge  conditions  (ratio  = 1,000 : 1,000) 

affords  evidence  of  what  contrary  E.C.  conditions  may  be  met 
with  at  various  times  by  a cable  electrician  on  his  starting  to 
localise  a break. 


Instances. 

Date 

(1998). 

Time, 
New  York. 

Earth  current  (e.c.). 

Volts,  j Effective  milli- 

Milli-  amps,  under 

1 amps.  ! normal  bridge 
_l_  j conditions. 

(re) 

July  18 

7 0 a.m. 

7 

2 7 

2 1 

(6) 

1.30  p.m. 

8 1 — 

30 

2 '4 

(c) 

„ 19/20 

midn’t. 

- 33 

12-5 

10  1 

\d) 

„ 2u 

2.0  a.m. 

13  — 

49 

41 

The  figures  in  the  foregoing  table  do  not,  of  course, 
exactly  give  telluric  current  values,  seeing  that  these  must 
necessarily  be  affected  by  the  slight  voltage  pertaining  to 
the  natural  ibattery  (Fe  — Cu)  couple  at  the  cable  break. 
In  fact,  the  natural  positive  current  from  the  battery 
couple  at  the  break  must  itself  be  modified  in  the  presence 
of  a much  more  powerful  telluric  current  which  must  neces- 
sarily polarise  the  exposed  copper  at  the  break  one  way  or 
another,  additional  complications  and  reactions  thus  arising 
in  any  true  analysis  of  what  really  takes  place  at  the  break, 
and  so — ad  infinitum  ! 

Graph  Proofs  of  Cable-break  Test  Conditions. 

Here  follow  graph  proofs  by  the  writer  illustrative  of  the 
foregoing  remarks  on  the  Polarity  of  Test  Currents. 

In  figs.  48  and  49,  the  galvanometer  used  on  the  bridge 
is  taken— for  simplicity  of  illustration— as  being  like  an 
electrometer,  or  on  a circuit  of  practically  infinitely  high 
resistance,  as  through  a condenser.  The  inward  or  out- 
ward deviation  of  the  lines  of  potential -fall  at  points 
coinciding  with  G,  and  (i,  is  thereby  avoided,  and  the 
diagram  simplified. 

Fig.  48  shows  test  conditions  at  moment  of  application  of 
positive  or  negative  testing  p.d.’s  to  a cable  already  affected 
by  a natural  positive  p.d.  at  the  break. 

If  from  any  cause— such,  for  instance,  as  a strong  posi- 
tive telluric  current — the  natural  p.d.  at  the  break  is  main- 
tained positive,  then  fig.  48  shows  how,  when  this  is  so,  dual 
tests  to  scale  zero  with  negative  currents  must  necessarily  be 
useless,  as  the  higher  testing  current  neg.  c9  produces  the 
higher  apparent  resistance  T,,.  as  read  on  the  bridge  at  /,, 

* See  article  on  “ Atlantic  Earth  Currents.”  By  Raymond- 
Barker.  Electbicau  Review,  May  4th,  1899. 
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whilst  the  lower  current  neg.  Cj  produces  the  lower  apparent 
resistance  t3  as  read  upon  the  bridge  at  L. 

On  the  other  hand — as  shown  by  fig.  48 — a dual  test 
with  positive  current  becomes  effective  and  affords  rational 
results.  Here  the  higher  of  the  two  currents,  pos.  c8  is  seen 
to  be  productive  of  the  lower  apparent  resistance  t3  indicated 
by  the  bridge  reading  ?3,  whilst  the  lower  current  pos.  Cj 
brings  about  the  higher  apparent  resistance  t4,  as  shown  by 
the  higher  bridge  reading  t4. 

Fig.  49  shows  a reversed,  and  what  might  be  termed  the 
orthodox  condition  of  things,  viz.,  that  state  of  affairs  that 
the  cable  electrician  expects  to  find  when  he  starts  to  localise 
a cable  break.  Here,  the  application  of  negative  testing 
p.d.’s  has  polarised  the  exposed  copper  at  the  break  so  that 
the  former  weak  positive  Cu  — Fe  battery-couple  p.d.  has 
become  reversed  to  negative.  This  negative  p.d.  at  the 
break  now  opposes  the  negative  testing  p.d.’s,  so  that — con- 
trary to  the  conditions  existing  in  the  former  fig.  48 — the 
higher  and  lower  p.d.’s,  viz.,  neg.  c2  and  neg.  c,  respectively 


bring  about  lower  and  higher  apparent  resistances  t,  aud  t2, 
as  observed  at  the  corresponding  bridge  balancing  re  ii  Lances 
ti  and  t2. 

A similar  state  of  affairs  as  regards  polarity  of  p.d.  would 
prevail — though  to  a greater  degree — in  the  evert  of  a 
strong  negative  telluric  current  flowing,  so  to  speak,  from 
the  break  towards  the  testing  station,  opposing,  thciefore, 
any  applied  testing  current  of  negative  sign,  for  well-known 
reasons,  the  right  polarity  to  test  with  whenever  pracLieable. 

Fig.  48  and  fig.  49  include  graph  illustration  of  so  many 
other  points  connected  with  Wheatstone  bridge  tests  on 
cables  traversed  by  earth  currents,  that  some  additional 
interpretation  may  here  be  given. 

Bridge  ratio  resistances  m = m1  = (say)  100'". 
Balancing  resistances  it  = cable  x = 100“  respectively  to 
earth  at  e,  and  at  break. 

To  bridge  apex  a may  be  applied  higher  and  lower 
battery  powers  of  either  sign,  viz.  : Neg.  o2,  c„  or  pos.  o3,  cx, 
these  severally  producing  at  various  easily  recognisable 
points  potentials  N, n„,  and  p, pg. 

t,  and  t,  = observed  resistances  of  cable  by  bridge 
readings  (to  scale  zero)  /:  and  t2  under  negative  testing 
currents. 

Tj  and  t4  = observed  resistances  of  cable  by  bridge 
readings  (to  scale  zero)  t3  and  /4  under  positive  testing 
currents. 

k,  m , m„  and  x each  being  = 100“,  linear  measurement 
of  the  various  balancing  resistances  /,,  i3,  /4,  will  show  that 

by  construction  io,  say,  fig.  48  : — 

/,  = 74“  under  higher  power  negative , 

/8  = 186™  „ „ „ positive. 

Then  x = \/  74  x 136  = 100“  the  correct  o R of  cable 
here  obtained  by  Dressing’s  geometrical  mean.* 

* First  published  ia  the  Tblisqbaphio  Joobnal  and  Bleotrical 
Review,  November  16th,  1877. 


Again,  in  fig.  48  by  construction,  the  linear  measure- 
ment : — 

t2  = 55“  under  lower  power  negative , 
tA  = 180“  „ „ „ positive. 

Then  x = n/  55  x 136  = 100“  the  correct  c R of  cable 
by  Dressing’s  geometrical  mean.  This  mention  of  the 
geometrical  mean  has,  of  course,  no  practical  bearing  on  tests 
to  a break.  It  is  merely  illustrative  of  the  comprehensive- 
ness of  graphs,  figs.  48  and  49. 

Seasoning  similar  to  the  above  applies  also  to  the  extract- 
ing of  parallel  values  from  fig.  49,  but  in  the  reverse  order, 


owing  to  the  e.c.  potential  in  that  graph  being  negative 
instead  of  positive. 

The  bracketed  values  tz4  ...  . fz4  show,  each  in  its 
place,  that  excess  of  potential  on  one  side  of  a balance,  to 
which  is  due  the  galvanometer  deflection,  constituting  what 
is  known  as  false  or  cable  zero. 

( To  be  continued.') 


THE  SYSTEMATIC  FILING  AND  STORING 
OF  RECORD  CHARTS. 


By  CRITICUS. 


The  question  of  filing  and  storing  of  record  charts  is  an 
important  one,  and  yet  it  is  safe  to  say  that  very  few  central 
stations  can  boast  of  a really  good  system.  A well-appointed 
drawing  office  affords  a good  example  as  to  what  should 
obtain  in  this  particular  department  ; here,  a few  seconds’ 
time  is  usually  sufficient  for  the  production  from  store  of  a 
drawing,  print,  &c.,  and  there  is  no  reason  why  even  the 
small-sized  stations  should  not  possess  an  equally  satisfac- 
tory system  at  a minimum  of  first  cost  and  subsequent 
upkeep. 

The  usual  method,  where  any  attempt  at  all  is  made  for 
the  systematic  filing  of  records,  is  to  use  an  ordinary  letter 
file,  or  some  modification  thereof.  But  this  arrangement 
soon  becomes  unwieldy,  as,  even  where  only  two  or  three 
recording  instruments  are  kept,  as  in  the  case  of,  say,  a 
small  lighting  station,  the  record  charts  quickly  accumulate, 
and  if  additional  files  are  not  used  for  storing — which  means  < 

further  cost — the  charts  are  generally  removed  from  the  files 
and  rolled  up  in  the  form  of  bundles,  to  be  finally  packed  away 
anyhow  in  some  out-of-the-way  hole  or  dorner.  There  they 
remain  out  of  sight,  and  likely  enough  out  of  mind  as  well, 
until,  perhaps,  some  day  a certain  record  is  urgently  wanted 
for  reference— maybe  at  a Board  of  Trade  inquiry.  A day  or 
two’s  exciting  search  having  proved  unavailing,  the  record 
wanted  is  considered  lost.  Although  the  Board  of  Trade 
Regulations  provide  that  certain  records  relating  to  the 
operation  of  public  supply  systems  must  be  kept,  yet  in 
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practice  the  requirements  are  often  more  honoured  in  the 
breach  than  in  the  observance. 

It  seems  somewhat  strange  that  most  recording  instru- 
ments for  electrical  purposes  are  by  no  means  satisfactory 
when  working  under  every-day  conditions ; and  it  is  no  exag- 
geration to  say  that,  in  the  majority  of  cases,  the  inking 
arrangements  give  most  trouble.  An  instrument  suitable 
for  & widely-varying  load,  say  a recording  ammeter  for 
heavy  traction  load,  which  will  print  a true  and  legible 
record  without  constant  attention,  has  yet  to  be  seen 
by  the  writer,  who  speaks  from  extensive  experience.  This 
may  seem  to  be  digressing  somewhat  from  the  foregoing 
subject,  but,  making  due  allowance  for  the  human  element, 
the  more  imperfect  the  record  the  less  chance  it  stands  of 
ever  being  permanently  filed. 

As  mentioned  before,  it  is  only  in  the  larger  stations  that 
anything  like  system  is  observed  in  the  filing  and  storing  of 
records, "and  here  it  is  usual  for  the  drawing  office  staff  to 
look  after  this  particular  department.  But  where  no  drawing 
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Systematic  Filing  and  Stobing  of  Recobd  Charts. 


office  facilities  are  available,  as  in  the  case  of  most  small 
stations,  chaos  soon  reigns,  and  it  is  astonishing  what  a litter 

!a  few  months’  accumulation  of  record  charts  becomes. 

With  a view  of  assisting  those  who  may  be  thus  placed, 
the  writer  some  time  ago  devised  the  arrangement  described 
herewith. 

A simple  arrangement  of  shelves  is  fitted  up  and  pigeon- 
holed. The  size  of  each  compartment  should  be  about  6 in. 
x 3 in.  x 3 in.  For  containing  the  record  charts  cylin- 
drical-shaped papier-mache  boxes  with  well-fitting  lids  are 
used.  The  type  of  box  employed  for  phonograph  records  is 
well  suited  for  the  purpose  in  question,  and  these  can  be 
obtained  complete  ftith  neat  labels,  any  colour,  at  very 
reasonable  cost. 

The  accompanying  sketch,  which  is  really  self-explanatory, 
illustrates  the  device  arranged  for  ten  recorders,  the  two 
bottom  sets  being  meant  for  spares  for  possible  future  extensions. 
The  writer  has  taken  an  example  fairly  representative  of  a 
moderate-sized  combined  lighting  and  traction  supply 
station,  the  recording  instruments  being  as  follows:  — 

Traction  “ Feeder  ” Recording-Ammeter. 

Traction  “ Line  ” Recording-Voltmeter. 

Traction  “ Earth  ” Recording-Ammeter. 

Traction  “ Rail-Drop  ” Recording- Voltmeter. 
Lighting  “ Positive  ” Recording- Voltmeter. 

Lighting  “ Negative  ” Recording-Voltmeter. 

Lighting  “Earth  ” Recording- Ammeter. 

Battery  Recording-Ammeter. 

The  usual  monthly  files  are,  of  course,  used  in  conjunc- 
tion with  the  device.  At  the  end  of  the  month,  however, 
the  file  is  stripped,  and  the  record  charts,  after  being 
secured  together  in  proper  sequence  of  dates  by  means  of  one 
or  two  substantial  fasteners  (strong  bifurcated  pins  are  very 
suitable),  are  transferred  to  the  storing  box,  correctly 
labelled,  and  finally  pigeon-holed.  The  subsequent  storing 


of  the  records  will,  in  individual  cases,  be  largely  governed 
by  local  circumstances.  It  will  be  seen,  however,  that  the 
device  illustrated  is  well  adapted  for  extension  to  accom- 
modate several  years’  accumulation  of  record  charts,  and 
practically  without  materially  adding  to  its  bulk,  except  to 
slightly  increase  the  depth  or  back  to  front  dimensions. 

The  arrangement  is  simplicity  itself,  and  its  first  cost  and 
subsequent  upkeep  trifling,  and  by  its  means  any  record 
can  be  produced  at  a moment’s  notice.  It  will  be  fairly 
obvious  that  if  appearance  be  a desideratum,  the  rack  can 
easily  be  made  to  match  superior  surroundings,  by  the  aid  of 
stain  and  varnish,  with  perhaps  the  added  dignity  lof  doors, 
glazed  or  plain,  or  some  form  of  collapsible  shutter  to  exclude 
dust  and  dirt. 


REVIEWS. 


Electric  Railways  Theoretically  and  Practically  Treated. 

Vol.  II.  By  Sidney  W.  Ashe,  B.S.,  E.E.  London  : 

Archibald  Constable  & Co.  10s.  fid.  net. 

This  is  the  second  part  of  a proposed  three- volume  work  on 
electric  railways,  and  deals  particularly  with  engineering 
preliminaries  and  direct-current  sub-stations.  It  is  an 
American  production,  so  that  the  word  “ railway  ” must  be 
understood  as  including  tramways,  and  particularly  the 
interurban  lines  which  are  so  characteristic  a feature  of 
American  electric  railway  development. 

The  book  is  professedly  a text-book  of  the  subject  rather 
than  a treatise,  so  that  one  cannot  complain  that  it  is,  to  a 
large  extent,  a compilation  from  the  papers  of  experts,  inter- 
spersed with  descriptions  of  standard  apparatus  and  methods 
of  operation,  illustrated  with  such  pictures  as  manufacturers 
of  apparatus  are  always  willing  to  supply.  The  result  is,  on 
the  whole,  satisfactory,  and  the  book  will  be  of  value  to 
students  seeking  general  knowledge  of  the  subject.  The 
methods  described  are  sound,  and  the  information  is  fairly  up 
to  date. 

Chapter  I deals  with  the  estimation  of  profits  of  a 
prospective  line  from  a counting  of  noses  in  the  vicinity. 
Much  more  experience  is  required  in  the  estimation  than  the 
simple  tale  would  lead  one  to  suppose,  and  the  results  when 
obtained  are  usually  better  forgotten  when  the  line  has  been 
built.  The  chapter  should  be  regarded  as  furnishing  aid  to 
shrewd  guessing  rather  than  a complete  scientific  method. 

The  two  following  chapters  deal  with  the  determination  of 
the  motor  capacity  ; the  fourth  with  schedules  and  load 
diagrams ; the  fifth  with  power-house  and  sub-station 
location.  The  remaining  five  chapters  give  descriptions  of 
sub-stations  and  their  contained  apparatus. 

The  author  is,  perhaps,  rather  apt  to  divagate  into  by- 
ways having  but  slight  connection  with  the  subject  in  hand. 
One  of  the  ten  chapters,  for  instance,  is  devoted  to  insulating 
oils,  being  based  on  articles  published  in  the  Electrical  Glut) 
Journal.  So  practical  a discussion  of  the  subject  would 
adorn  a work  on  transformer  design,  but  appears  hardly 
necessary  here. 

The  book  is  well  printed  and  illustrated  with  numerous 
curves,  diagrams, land  cuts.  Fig.  86,  indicating  that  a rotary 
should  be  up-ended  in  order  to  sandpaper  the  brushes,  is 
doubtless  merely  inserted  Bideways. 


Electricity  for  Everybody : A Popular  Handbook.  By 
R.  Borlase  Matthews,  Wh.  Ex.  London  : The  Elec- 
trical Press,  Ltd.  1909.  Price  5s. 

This  handbook,  designed  to  meet  the  demand  for  informa- 
tion of  all  kinds  regarding  the  uses  of  electricity,  contains  an 
extraordinary  mass  of  data,  tables  and  condensed  notes  “ in 
infinite  variety,”  being  in  great  part,  we  believe,  based  upon 
the  “ Canvasser’s  Handbook,”  for  which  the  author  waB 
recently  awarded  a valuable  prize  by  the  National  Electric 
Light  Association  of  the  U.S.A.  The  contents  deal  with 
electric  lighting,  heating  and  power,  general  electrical  engi- 
neering notes  for  users  of  a public  Bupply,  and  hints  to  can- 
vassers, each  division  being  further  sub-divided  into  portions 
relating  to  residences,  “ stores,”  and  factories.  It  is  not 
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a book  to  be  read  through  from  cover  to  cover  ; it  is  rather 
a pocket  companion  for  the  commercial  engineer  or  can- 
vasser, furnishing  information  on,  we  should  think,  almost 
every  point  that  could  be  raised  by  a prospective  consumer, 
while  to  the  latter  it  will  serve  to  show  what  electricity  can 
do  for  him,  how  it  does  it,  why  it  is  better  than  its  rivals, 
what  it  costs,  and  how  it  should  be  used. 

Naturally  the  advantages  of  electricity  for  lighting,  and 
the  best  ways  to  keep  the  bills  low,  are  early  met  with,  and 
a model  specification  is  given.  The  author  deprecates 
references  to  costs  per  unit,  strongly  recommending  the  can- 
vasser to  discuss  the  total  amount  of  the  quarterly  bill  as  a 
more  intelligible  basis.  Shop  lighting  and  advertising  with 
electric  signs  are  dealt  with,  and  the  use  of  time  switches 
is  described ; the  principles  of  illumination  are  clearly 
explained,  with  distribution  of  light  curves  for  various  arc 
lamps  (why  not  for  glow  lamps  ?),  and  the  importance  of 
proper  screening  and  diffusion  of  light  is  emphasised.  One 
section  is  devoted  to  comparisons  between  gas  and  electricity 
for  lighting  and  heating.  The  collection  of  data  on  ironing, 
cooking  and  heating  will  be  especially  welcomed,  including 
as  it  does  prices  and  costs,  with  other  useful  particulars. 

In  dealing  with  domestic  applications  of  power,  the  author 
describes  a patent  “ electric  servant  ” that  he  has  brought 
out,  in  the  shape  of  a portable  motor  with  a radius  arm, 
carrying  a pulley  driven  at  reduced  speed  by  belt  from  the 
motor  spindle.  The  large  pulley  drives  a friction  wheel, 
which  can  be  placed  in  contact  with  the  driving  pulley  of 
any  machine  that  it  is  desired  to  drive — the  essence  of  the 
idea  being  that  one  motor  may  thus  be  employed  to  drive 
any  number  of  handy  domestic  appliances.  This  is  an 
ingenious  and  admirable  solution  of  the  difficulty  of  high 
cost  due  to  the  present  practice  of  fitting  every  such 
appliance  with  a separate  motor. 

The  driving  of  factories  and  workshops  is  the  subject  of 
a lengthy  section,  containing  an  invaluable  collection  of  data ; 
and  the  section  on  engineering  notes  covers  a vast  field  in 
small  space.  “ Hints  to  Canvassers  ” are  given  a separate 
division  of  the  book,  and  constitute  a liberal  education  in 
the  gentle  art  of  fishing  for  new  business. 

Not  the  least  interesting  part  of  the  work  is  the  series  of 
illustrations  at  the  end,  giving  examples  of  fittings,  acces- 
sories, installations,  signs,  lamps,  heating  and  cooking  appli- 
ances, and  power  applications  of  all  sorts.  We  feel  that  this 
unique  handbook,  in  the  hands  of  the  customer,  = will  do  a 
great  deal  to  broaden  his — and  her — views  as  to  the  possi- 
bilities of  electricity  in  connection  with  his  comfort,  his 
business,  and  his  home  ; in  the  hands  of  the  canvasser  it 
will  be  a most  potent  weapon,  guide  and  support  ; and, 
generally,  it  should  exert  a material  influence  upon  the 
development  of  the  electrical  industries  in  this  country. 


Les  Decouvertes  modernes  en  Physique.  0.  Manville, 

D.es.Sc.  A.  Hermann  et  Fils.  Price  8 fr. 

To  many  students,  and  those  who  desire  to  have  a pretty 
comprehensive  knowledge  of  the  newer  discoveries  in  elec- 
tricity, together  with  the  mathematical  treatment  of  the 
subject,  this  book  will  prove  extremely  useful. 

The  work  before  us  consists  of  some  450  pages,  and  is 
divided  into  two  portions. 

The  former  of  these  consists  of  seven  chapters,  in  which 
are  discussed  such  things  as  the  Discharge  of  Electricity 
Through  Liquids  and  Through  Oases,  Sir  J.  J.  Thomson’s 

Measurements  of  the  Ratio  , Ionisation  of  Oases,  Ruther- 

ford  and  Sir  .J.  .T.  Thomson’s  Experiments  on  Electrons. 
The  remaining  chapters  of  this  portion  relate  to  Radio- 
activity and  Induced  Radio-activity,  and  a final  chapter 
deals  with  the  Electronic  Theory  of  Matter,  together  with 
the  Zeeman  Effect. 

The  second  portion  is  split  up  into  five  chapters,  and  is 
wholly  theoretical.  Here  the  student  will  find  the  mathe- 
matical theories  of  Gaseous  and  Liquid  Conduction  Through 
Oases  at  Low  Pressures,  Righi’s  Theories  of  Rinary  Systems, 
&c.  The  fourth  chapter  deals  with  the  Theories  of  Metals 
due  to  Sir  .1.  J.  Thomson.  Loren/,  and  P.  Drade,  as  well  as 
the  Magnetic  Theories  of  Ewing,  Langwin,&c. 


The  final  chapter  discusses  Maxwell’s  and  Loren/’s  theory 
of  light,  ''Voigt’s  absorption  theory,  the  Zeeman  effect  and 
sundry  other  magneto-optical  phenomena. 

The  work  is  extremely  well  provided  with  references 
where  original  papers,  or  works,  are  quoted  from,  and  it  is 
very  refreshing  to  notice  that  in  this,  the  premier  branch  of 
physics  at  the  present  time,  France,  Germany,  and  the  rest 
of  the  civilised  world  are  mainly  interested  spectators  of 
the  progress  made  by  British  scientists. 

At  present  English  students  have  the  advantage  of  treatises 
on  this  subject  written  by  the  pioneers  themselves.  Never- 
theless, we  consider  the  author  has  written  an  excellent  and 
useful  book  for  those  who  have  neither  time  nor  means  to 
consult  the  original  treatises  or  papers  referred  to.  To 
many  this  will  form  a valuable  book  of  reference. 

If  we  have  any  fault  to  find,  it  is  that  the  figures  are  very  ’ 
poorly  printed,  and  as  in  most  Continental  treatises,  the 
index  might  well  be  greatly  extended.  There  are  also  some 
12  pages  of  notes  and  errata  at  the  end  of  the  book,  which 
in  the  third  edition  should,  if  possible,  be  altogether 
eliminated. 


WATER  FROM  ARTESIAN  BORES. 


By  W.  H.  BOOTH. 


In  a communicated  article  published  in  the  Electrical 
Review  for  April  23rd  there  are  certain  statements  relative 
to  artesian  wells  that  are  apt  to  mislead  the  reader. 

The  first  of  these  is  to  the  effect  that  the  supply  from 
boreholes  is  very  unreliable.  This  is  not  the  case.  A bore- 
hole having  been  made,  and  its  yield  proved,  that  yield,  if 
properly  stated,  may  be  relied  upon  to  endure.  There  are 
high  and  low  water  levels  in  all  wells,  but  the  range  of 
fluctuation  varies  considerably,  according  to  the  nature  of 
the  stratum.  Let  the  upper  chalk  with  flint  be  considered. 
Assume  that  each  flint  bed  has  sufficient  voids  in  it  to  store 
1 in.  of  rainfall,  in  conjunction  with  the  adjoining  fissures. 
Then  ten  such  flint  layers  would  store  10  in.  of  rainfall,  and 
the  range  of  high  and  low  water  level  would  be  small.  But 
if  the  lower  chalk  be  taken  into  view,  it  has  no  beds  of  flint 
and  few  open  fissures,  and  it  is  also  of  a more  clayey  or 
sticky  nature,  and  a fall  of  10  in.  of  rain  absorbed  might 
raise  the  water  level  in  the  wells  as  much  as  80  ft.  Recently 
such  an  area  of  country  came  under  my  notice,  and  I found 
that  in  the  full  season  some  wells  were  nearly  100  ft.  above 
the  drainage  point  of  the  chalk  stratum,  as  indicated  by  the 
presence  of  perennial  springs  at  certain  of  the  lower  levels. 
In  the  ordinary  process  of  well  sinking  it  is  usual  to  dig 
down  to  water,  and  if  the  digging  is  done  when  the 
water  is  not  at  the  minimum  level,  then,  when  the  level  does 
subsequently  fall  to  a minimum,  the  bottom  of  the  well  is 
dry  ; I have  often  walked  in  such  wells  and  in  the  lateral 
headings  foolishly  driven  at  a level  higher  than  the 
minimum. 

Thus,  while  the  statements  in  the  article  may  be  correct, 
they  do  not  convey  a correct  impression.  In  boring  a well 
the  water  level  repeatedly  changes  as  the  work  progresses, 
rising  or  falling  as  each  fresh  supply  vein  is  pierced.  These 
rises  and  falls  both  mean  the  same  thing,  namely,  a further 
and  more  copious  yield.  If  the  level  rises,  it  means  that 
the  new  supply  has  a natural  rest  level  higher  than  the 
supply  above  it,  and  is  able  to  overcome  it  to  such  an  extent 
that,  though  the  new  supply  will  partially  flow  away  by  the 
fissures  of  the  older  supply,  yet  its  volume  is  enough  to  raise 
the  general  level.  If  a fall  takes  place  it  does  but  show 
that  the  water  previously  struck  is  flowing  away  by  fissures 
out  of  which  more  water  will  flow  when  the  level  is  reduced 
by  pumping.  A borehole,  unless  lined,  will  always  open  up 
communication  between  different  strata  or  the  various  water- 
bearing beds  of  the  stratum  cut  through. 

A test  by  pumping,  combined  with  observation  of  the 
hydrogeological  conditions,  will  enable  a proper  estimate  to 
be  arrived  at  of  the  yield  to  be  expected.  But,  naturally, 
water  cannot  be  drawn  from  the  upper  part  of  a cistern  when 
this  is  half  emptied.  Yet  this  is  what  is  often  virtually 
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attempted.  As  though  to  obviate  this  difficulty,  contractors 
will  sometimes  urge  very  unnecessary  depths  for  boreholes. 
Not  every  borehole  will  yield  water,  but  if  it  does,  the  yield 
will  usually  be  permanent.  But  in  all  such  work  it  is  most 
important,  as  the  work  proceeds,  that  notes  be  made  of  the 
first  appearance  of  water,  of  all  the  stratigraphical  sequences 
and  peculiarities,  and  of  each  change  of  water  level.  Such 
observations  are  sometimes  made  in  a most  perfunctory 
manner,  and  important  geological  facts  are  lost.  The  greater 
the  reduction  of  water  level  by  pumping,  the  more  water  can 
there  be  taken  out  of  a borehole,  always  provided  that  the 
entry  of  any  supply  into  the  hole  is  below  the  pumped  level. 

If  it  be  above  the  pumped  level,  no  further  increase  can  take 
place.  The  yield  of  each  source  which  is  lower  than  the 
pumped  level  will  vary  as  n/  A,  where  A is  the  amount  of 
lowering  of  head.  This  applies  also  to  the  yield  of  a bore- 
hold  when  fed  with  numerous  supplies,  all  of  which  would 
give  the  same  rest  level,  and  very  often  the  yield  with  reduced 
levels  is  greater  than  the  above  would  indicate,  for  the  lower 
springs  frequently  give  the  lowest  rest  level,  and  the  yield 
of  the  boring,  as  a whole,  usually  increases  at  a higher  rate 
than  n/  A. 

In  a depth  of  605  ft.,  the  writer  has  obtained  three 
entirely  different  supplies  of  water  from  as  many  different 
strata.  In  this  particular  case  about  200  ft.  of  solid  clay 
came  between  the  second  and  third  water-bearing  rocks,  and 
of  the  three  supplies  obtained,  the  lowest  water  level  belonged 
to  the  upper  rock,  and  the  water  from  the  lower  rocks  fed 
the  upper  rocks,  and  only  became  manifest  when  pumped 
freely.  Boreholes,  if  properly  carried  out  under  expert 
advice  and  properly  utilised  under  the  same  degree  of  know- 
ledge, ought  not  necessarily  to  be  so  very  costly.  There  are 
localities  where  much  cannot  be  hoped  from  any  sort  of 
well,  and  again  in  other  localities  failure  is  practically  out 
of  the  question.  Every  well  ought  to  add  to  the  knowledge 
of  both  geology  and  hydro-geology,  but  too  often  the 
information  to  be  obtained  is  altogether  too  unreliable  to  be 
of  independent  utility.  Boreholes  have  frequently  been 
made  which  were  foredoomed  to  failure.  The  testing  of 
them  is  worthless,  they  are  abandoned  when  they  ought  to 
be  continued  and  so  played  with,  often,  it  is  to  be  feared, 
from  sheer  ignorance  rather  than  unworthy  motives,  that  it 
has  been  well  said,  “ Truth  lies  at  the  bottom  of  a well ; the 
maker  of  the  well  lies  at  the  surface.” 

The  importance  of  knowing  the  points  where  water  is 
struck  may  be  judged  from  the  fact  that  a well,  not  pumped 
below  the  inflow  point,  will  yield  continuously  25  per  cent, 
more  water  than  is  usually  required  if  it  be  pumped,  say, 
60  per  cent,  lower  than  when  giving  its  ordinary  yield.  It 
is  simply  a question  of  y or  V A,  an  expression  that  cannot 
hold  good  when  A has  reached  its  limit,  that  is,  when  no 
lowering  of  the  well  can  reduce  A,  as  when  the  water  flows 
in  above  the  pumped  level. 

Some  wejjs  will  bear  any  amount  of  lowering  of  head 
without  injury,  as  when  they  are  bored  in  good  sound  rock. 
But  it  is  not  always  good  practice  to  draw  down  the  water 
level  too  far.  For  example,  in  the  case  of  the  chalk  where 
the  Thanet  sand  overlies  it,  the  upper  surface  of  the  chalk 
is  often  very  shaky,  and  a great  reduction  of  head  may  cause 
the  Thanet  sand  to  find  its  way  into  the  borehole  ; once 
the  well  has  been  strained  in  this  way,  it  is  difficult  to 
remedy  it.  Fifty  feet  is  a conservative  practice  as  regards 

i lowering  the  head  ; 100  ft.  is  somewhat  excessive. 

But  very  many  wells  yield  so  copiously  that  practically  no 
lowering  of  the  water  level  takes  place  under  the  biggest 
draught  of  the  pump  that  can  be  put  down  the  borehole. 

[The  air-lift  pump  will  give  many  times  the  yield  of  the 
ordinary  pump,  but  when  the  water  is  far  below  surface,  the 
depth  of  boring  is  usually  much  in  excess  of  that  required  to 
give  the  yield,  and  the  power  required  to  work  an  air  lift 
may  be  double  or  treble  that  necessary  to  work  an  ordinary 
pump. 

Still,  where  water  must  be  had  and  the  hole  is  small,  the 
air  lift  may  be  the  only  possible  pump  to  fill  the  contract  as  to 
quantity.  The  air-lift  pnmp  is  also  useful  where  there  is 
sand  in  the  borehole.  Sand  is  sometimes  yielded  by  bore- 
holes in  The  chalk,  and  probably  it  is  almost  always  due  to 
bad  workmanship,  including  insufficient  lining  into  the 
chalk,  or  a lining  badly  put  in  so  as  to  permit  the  escape  of 


the  overlying  Thanet  sand  into  the  borehole.  On  the  whole, 
it  is  a good  thing  that  sand  should  ruin  a pump,  and  it  is 
somewhat  of  a bad  thing  that  sand  can  be  dealt  with  by  an 
air-lift  pump.  Though  it  is  my  opinion  that  the  settlement 
of  St.  Paul’s  Cathedral  is  due  to  the  shrinkage  of  the 
London  clay,  brought  about  by  the  fact  that  the  water 
level  under  London  has  been  reduced  to  about  the  upper 
surface  of  the  chalk,  and  therefore  does  not  maintain  the 
London  clay  moist  and  swollen — still,  it  is  open  to  be 
argued  that  many  years  of  pumping  small  quantities  of  sand 
from  under  London  have  let  down  the  clay. 

The  natural  water  level  of  the  chalk  under  London  is,  ot 
course,  above  sea  level,  for  no  natural  water  level  can  be 
below  sea  level.  It  is  only  a few  years  ago  that  scores  ol 
wells  in  South  London,  in  the  locality  of  Tooting  and 
Mitcham,  overflowed  some  20  ft.  above  surface.  Hammer- 
smith and  Fulham,  less  recently,  were  areas  wherein  the 
artesian  contours  were  above  the  surface. 

All  this  is  now  changed  by  the  multitude  of  pumped  wells, 
and-  the  water  level  all  over  the  London  basin,  or,  at  least, 
in  the  inner  area,  is  going  steadily  down  a few  inches 
annually.  But  with  an  artesian  well  properly  constructed, 
and  characterised  or  classified  as  to  its  proper  yield  by  a man 
who  understands  the  subject,  it  is  quite  wrong  to  say  that 
the  supply  is  unreliable.^ 

The  proper  yield  of  a well  is  not  that  which  can  be  drawn 
from  it  at  its  high-water  level  when  this  is  considerably  above 
the  low-water  level  ; nor  is  it  what  can  be  drawn  from  it 
by  a brief  pumping  test.  Again,  a prolonged  pumping  test, 
such  as  is  often  prescribed,  is  usually  a sheer  waste.  A true 
estimate  of  a borehole  yield  may  usually  be  made  in  a com- 
paratively short  time  at  a small  cost  by  an  engineer  who 
is  able  to  deal  with  the  case  in  a suitable  manner,  such 
manner  depending  on  the  conditions  of  each  particular  case. 

There  may  be  instances  of  prolonged  pumping  drying  a 
bore-hole  right  out.  This  would  imply  the  existence  of  a 
pocket,  of  an  abnormal  segregation  of  a small  mass  of  rock. 
But  such  instances  are  so  abnormal  as  to  be  practically  non- 
existent. Pockets  are,  it  is  true,  sometimes  declared  to  have 
existed,  and  have  been  brought  into  argument  to  explain  the 
failure  of  a well  which  could  be  much  more  easily  explained 
otherwise,  though,  perhaps  less  creditably. 


CENTRAL  STATIONS  IN  TOWNS  OF  LESS 
THAN  4,000  INHABITANTS. 


A PAPEE  on  this  subject  was  read  recently  by  Mr.  James  S. 
Knolson  before  the  National  Electric  Light  Association,  of  Atlantic 
City,  N.J.  It  is  interesting  not  only  as  showing  how  American 
practice  in  this  matter  differs  from  ours,  but  also  as  indicating 
certain  lines  on  which  English  engineers  may  gain  by  adopting 
American  ideas. 

The  author  confines  his  observations  to  small  steam-driven 
stations,  and  takes  as  his  standard  a station  of  100  kw.  capacity 
with  two  sets.  In  the  first  place,  he  strongly  recommends  a local 
company  with  shareB  as  widely  distributed  in  the  neighbourhood 
as  possible,  and  states  that  such  undertakings  rarely  owe  their 
inception  to  outside  capital.  This,  unfortunately,  is  uncommon  in 
England,  and,  however  desirable  it  may  be,  is  likely  to  remain  so 
in  the  present  condition  of  things  electrical.  The  author  pleads 
strongly  for  careful  restriction  of  capital  outlay,  and  such  simplicity 
of  arrangement  as  will  reduce  the  amount  of  skilled  labour  required 
to  a minimum.  His  ideal  engineer  is  a sort  of  working  foreman, 
who  takes  some  of  the  shifts  himself,  with  one  eye  on  the  switch- 
board and  the  other  on  the  boiler  gauge-glass  (though,  unfor- 
tunately, in  the  plan  given  in  the  paper,  this  feat  is  rendered 
difficult  by  an  intervening  wall),  the  Btoker  being  an  inferior  sort 
of  person,  presumably  living  on  inferior  pay.  Floor  space  beiDg 
unimportant,  belt-driven  sets  are  recommended,  and  a curve  is 
given  showing  that  high-speed  simple  engines  and  direct-coupled 
generators  ate  about  25  per  cent,  more  costly  than  high-speed 
simple  engines  and  belt-driven  generators.  This  iB  very  astonish- 
ing, and  one  would  very  much  like  to  know  where  this  large 
additional  cost  comes  in.  Possibly  this  is  due  to  using  a very 
high-speed  dynamo  in  the  latter  case,  as  the  vertical  Bection  of  the 
engine-room  shows  a horizontal  engine  driving  a dynamo  on  wbat 
looks  like  about  a 5 to  1 increase  of  Bpeed.  Evidently  a 50-kw. 
engine  running  at  about  600  b.p  m.  is  not  contemplated  in  making 
the  comparison.  Eeturn-tubular  boilers  are  preferred  to  water- 
tube,  “for  while  the  water-tube  boilers  are  capable  of  better 
economies,  the  efficiency  of  a boiler  plant  rests  heavily  on  the 
method  of  firing,  and  higher  coBts  of  water-tube  boilers  seldom  pay 
for  their  use  in  such  stations." 


676 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,665,  Ootobeh  22,  1909. 


With  reference  to  this,  we  venture  to  submit  that  no  station  is  so 
small  but  that  water-tube  boilers,  with  some  form  of  mechanical 
stoker  capable  of  burning  cheap  coal,  will  pay  for  themselves  over 

and  over  again. 

For  cheapness  he  also  recommends  a steel  stack,  while  admitting 
its  more  rapid  depreciation.  An  iron  stack  will  probably,  in  any 
case,  last  until  it  is  necessary  to  replace  it  by  one  of  greater 
capacity. 

In  discussing  the  necessity  of  condensing  plant,  he  speaks  of  the 
complication  involved.  While  admitting  that  in  most  cases  such 
stations  will  not  pay  for  the  cost  of  surface  condensers,  it  will 
generally  be  admitted  that  jet  condensers,  costing,  probably,  for  a 
100-kw.  plant,  no  more  than  £250,  including  pipework,  will  be 
worth  considering  if  the  annual  coal  bill  is  at  all  considerable  and 
a plentiful  supply  of  water  is  readily  obtainable.  In  any  case, 
they  are  best  left  out  for  the  first  few  years.  His  remarks  about 
complication  would  be  better  applied  to  Corliss  engines,  which  he 
condemns  on  account  of  high  first  cost.  Turbines,  on  the  other 
hand,  are  favoured,  because  the  exhaust  is  free  from  oil,  and 
because  of  their  better  “ continued  efficiency  ” than  simple  high- 
speed engines.  As  a 50-kw.  steam  turbine  is  notoriously  a terrible 
steam-eater,  owing  to  the  large  amount  of  unresisted  expansion, 
due  to  the  relatively  large  clearances  that  are  necessary,  this 
remark  rather  points  to  rapid  wear  in  the  American  high-speed 
engine. 

Turning  next  to  distribution,  the  author  recommends  a.c.  at 
2,300  volts  and  60  cycles  in  very  scattered  districts,  and  three-wire 
distribution  at  220  volts  across  the  outers  in  more  compact  areas, 
with  step-up  transformers  for  outlying  districts.  Overhead  mains 
appear  to  be  taken  for  granted.  What  a pity  we  cannot  take  them 
for  granted  in  this  country  I An  interesting  table  of  pole  costs  is 
given,  which  we  reproduce  (Table  I).  It  sho  »vs  that  the  average 
cost  per  mile  in  six  districts,  exclusive  of  painting  and  establish- 
ment charges,  is  $42615,  or,  with  50  poles  per  mile,  roughly  34s. 
per  pole.  Probably  £2  to  £3  would  be  nearer  the  mark  in  this 
country  for  h.t.  lines. 

TABLE  I.— Pole-Line  Costs  per  Mile  for  Three-Phase, 

2,300  or  6,000-Volt. 

Kansas  Mon-  Minne-  Tennes-  Aver- 

No.  Item.  Omaha.  City.  tana.  sota.  Texas,  see.  age. 

50  30-ft.  poles  . . . . $275-00  $287-50  $200-00  $ 200-00  $171-00  $180-00  $218-90 


60  Pole  hardware 

1000 

7-10 

16-00 

12-50 

8-30 

7-40 

10-25 

50  Cross-arms,  two-pin  . . 

17-50 

7-25 

1 (-50 

15-00 

17-00 

16-00 

14-00 

150  Insulators 

16-50 

6-00 

11-20 

6-00 

6-75 

7-00 

9-00 

Laliour,  setting 

80-00 

90-00 

200-00 

125-00 

55-00 

100-00 

109-00 

Labour,  stringing  wire 

25-00 

15-00 

40-00 

50  00 

30  00 

40-00 

35-00 

Incidentals 

25-00 

41-00 

50-00 

3000 

1000 

20-00 

30-00 

Total  . . . . $449-00  $453-85  $528-70  $438-50  $297'05  $370-40  $426-15 


These  figures  do  not  include  painting,  and  are  exclusive  of  book-keeping, 
overhead  charges  and  the  like. 

We  also  reproduce  a table  (Table  II)  giving  comparative  costs  of 
street  lighting  with  arc  lamps  and  various-sized  metal-filament 
lamps: — 

TABLE  II.— Cost  of  Street  Lighting  in  various  units. 

Arc,  mag-  Tungsten. 


netite 



Unit. 

4-ainp. 

40-watt. 

(0-watt, 

100-watt. 

200-watt. 

No.  of  units  giving  street  illumi- 
nation equivalent  to  one  arc 
First  cost  per  unit,  including 

1 

4 

3-21 

2-48 

1-76 

brackets,  transformers,  &c.,  on 
a basis  of  equipment  necessary 

for  illumination  equivalent  to 
100  4-amp.  magnetite  arcs 

$54-00 

$10-96 

$12-00 

$11-60 

$15-70 

Operating  Cost,  Based  on  4,000  Hours’  Burning 

per  Year. 

Magnetite 

Tungsten. 

4-amp. 

Unit. 

arc. 

40-watt. 

60-watt. 

100 -watt. 

200-watt. 

Maintenance  and  renewals 

$6-00 

$3-60 

$3-80 

$4-20 

$4-67 

interest,  5 per  cent 

2-70 

•55 

■68 

•68 

•80 

Depreciation,  5 per  cent 

2-70 

*•49 

*•57 

*•52 

*•73 

Current  at  2 cents  per  Ktv.-hour  . . 

27-50 

400 

6-00 

10-00 

20-00 

Total  per  annum  . . 

$38-90 

$8-64 

$11-05 

$15-30 

$26-20 

* Exclusive  of  cost  of  lamps. 

These  figures  are  exclusive  of  repairs  on  overhead  equipment,  inspection 
cost,  clerical,  storeroom  costs  and  the  like. 

Speaking  of  upkeep  of  plant,  the  author  seems  to  forget  that  he 
is  dealing  with  a tiny  station  with  two  small  boilers,  for  he  recom- 
mends the  engineer  to  try  experiments  "on  varying  the  number  of 
boiler  units  to  suit  various  portions  of  the  load.” 

Turning  to  the  question  of  getting  new  business,  various  Yankee 
methods  are  suggested,  such  as  " frank  talks  ” in  the  newspapers 
and  published  lists  of  consumers’  average  bills,  “ so  that  others  may 
see  bow  cheaply  their  friends  receive  light.”  We  positively 
tremble  at  the  thought  of  such  a method  in  a small  English 
residential  district. 

Speaking  of  motor  load,  750  units  per  annum  is  given  as  the 
average  demand  per  h.p.  of  small  motors  in  five  or  six  townB.  In 
this  country  the  figure  for  purely  industrial  towns  is  about  the 
same.  The  corresponding  figure  for  a number  of  towns  in  England 
and  Scotland,  partly  industrial  and  partly  residential,  was  about 
400  for  1008. 

Ice  making  and  water  pumping  are  mentioned  as  useful 
auxiliaries  to  the  supply  of  electricity,  as  such  loads  provide  a 
useful  day  load  which  can  be  applied  to  suit  the  convenience  of 
the  station.  The  Americans  consume  large  quantities  of  ice,  but 
where  this  has  been  tried  in  this  country  we  understand  that  it  has 
not  resulted  in  a large  enough  load  to  be  of  any  very  great  value 


in  improving  the  load  factor.  If,  however,  the  water  and  electricity 
works  of  a small  town  could  be  combined,  it  looks  as  if  the 
combination  would  be  »n  extremely  economical  one.  This  question 
of  linking  some  industry  involving  power  with  that  of  electricity 
supply  is  one  that  deserves  more  attention  from  the  hands  of 
English  engineers  than  it  has  received  in  the  past.  The  experi- 
ments at  Poplar  have,  we  believe,  been  attended  with  considerable 
success,  but  there  are  other  things  besides  disinfectants,  the 
manufacture  of  which  require  power. 


AN  ELECTRO-HYDRAULIC  BOOSTER. 


An  interesting  adaptation  of  electricity  to  the  needs  of  the  water 
supply  of  a town  has  recently  been  completed  in  Darlington.  For 
some  time  past,  owing  to  the  development  of  the  town,  difficulty 
has  been  experienced  in  maintaining  sufficient  pressure  in  the 
high-lying  parts  around  Harro  vgate  Hill,  without  creating  an 
unnecessarily  high  pressure  in  the  remainder  of  the  distributing 
mains.  To  overcome  this  in  the  past,  a stand-pipe  has  been  used 
adjoining  the  reservoir  over  which  the  water  has  been  pumped. 
This,  however,  has  involved  a considerably  increased  coal  con- 
sumption, as,  whilst  additional  head  has  had  to  be  maintained 
on  the  whole  of  the  mains,  a small  proportion  only  of  the  head  is 


Fig.  1.— Motor-driven  Pump  and  Automatic  Switchgear, 


used  in  the  higher-lying  portions,  and  to  reduce  this  loss  as  much 
as  possible,  a sufficient  supply  for  this  district  has  only  been  given 
during  certain  hours  of  the  day.  Mr.  George  Winter,  the  borough 
surveyor,  has  evolved  a scheme  by  which  not  only  will  ample  supply 
be  maintained  constantly  at  Harrowgate  Hill,  but  it  will  not  be 
necessary  to  maintain  any  higher  pressure  for  the  town  than  is 
called  for  by  its  own  requirements,  and  during  the  night,  when  the 
general  supply  is  at  a minimum,  the  reservoir  at  Harrowgate  Hill 
is  filled  up,  as  well  as  certain  tanks  in  other  portions  of  the  town, 
which  are  filled  only  once  a day. 

A centrifugal  pump  capable  of  lifting  120,000  gallons  of  water 
per  hour  against  a head  of  35  ft.  has  been  provided,  the  suction  of 
which  is  connected  with  the  reservoir,  and  the  delivery  to  a j 
tank  capable  of  holding  60,000  gallons,  placed  above  the  pump. 
The  main  supply  pipe  from  the  pumping  station  is  also  carried 
directly  into  this  tank,  together  with  an  overflow  into  the 
reservoir. 

This  pump  is  coupled  directly  to  a compound-wound  motor, 
having  an  exceptionally  heavy  series  winding,  in  order  that  the 
quantity  of  water  delivered  may  be  maintained  approximately  con- 
stant with  a voltage  varying  between  430  and  500,  as  current  is 
supplied  from  the  traction  trolley  wire  at  a considerable  distance 
from  the  generating  station.  The  normal  rating  of  this  motor  is 
38  b.h.p.  Provision  is  made  for  fine  speed  adjustments  by 
means  of  shunt  regulation. 

A combined  automatic  main  and  starting  switch,  with  no-voltage 
release,  is  provided,  capable  of  starting  up  under  full  load  ; this 
switch  is  of  substantial  design,  with  quick  step-by-step  motion,  the 
time  limit  between  steps  being  readily  adjustable  by  hand,  and  is 
manufactured  under  Moule’s  patent. 

This  starting  switch  is  operated  by  means  of  a special  pattern  of 
iron-cased  quick-make-and-break  float  contact,  operated  through  a 
copper  rope  connected  to  a float  in  the  tank. 

A further  provision  is  made  to  prevent  the  motor  being  started 
up  automatically,  should  the  pump  from  any  cause  have  lost  its 
priming.  A pipe  connected  with  the  upper  portion  of  the  pump  is 
coupled  to  a cylinder  containing  a copper  float,  which,  when  up, 
completes  the  connection  between  the  solenoid  main  switch  and  the 
tank  contact  ; but  if  the  water  falls  below  a fixed  level  inthejmmp 
the  circuit  is  broken,  and  the  pump  cannot  be  started  until 
reprimed. 

This  provision  is  necessary,  as  the  plant  is  left  unattended, 
and  considerable  injury  could  be  done  if  the  pump  started  up 
without  water,  though  the  special  winding  prevents  the  motor 
from  running  at  an  excessive  speed. 
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The  svitchboard,  in  addition,  contains  an  ammeter,  overload 
circuit  bie.ker  and  main  fuse;  the  whole  is  totally  enclosed  in 
iron  so  that  it  is  impossible  to  obtain  a shock  from  any  portion, 
although  the  plant  is  operated  from  a traction  feeder  at  approxi- 
mately £00  volts  to  earth. 

Provision  is  made  by  means  of  a relay,  operated  from  the  elec- 
tricity works  through  ore  of  the  pilot  leads,  fcr  bretking  the  who.e 


Fig  2.  — View  cf  Automatic 
Starter  and  Ciecuit-Breakkb, 
Hydraulic  Relay,  and  Level 
Indicator. 


Figs  3 and  4 — Hydraulic 
Relay  and  Switch. 

circuit  when  required  for  the  purpose  of  testing  leakage  current  on 
the  traction  system,  or  for  other  reasons. 

Heating  units  are  provided  inside  the  motor  and  switchboard, 
consuming  about  50  watts  each,  to  prevent  condensation  and  leakage 
on  the  surfa  es  of  the  at  p iratus. 

The  pumping  plant  was  supplied  and  ereettd  by  Messrs.  Cox- 
Walkers,  Ltd.,  of  Darlington  ; and  the  whole  of  the  switchgear, 
float  contacts,  automatic  switchgear,  &c.,  was  designed  and  manu- 
factured by  them  to  meet  the  special  requ  rements  called  for  by 
Mr.  J.  R.  P.  Lnnn,  the  borough  electrical  engineer.  The  accom- 
panying figures  show  the  general  arrangement  and  some  of  the 
details  of  the  install  ition. 


PROCEEDINGS  OF  INSTITUTIONS. 


Steam  Turbines. 

By  Gerald  Storey,  M.Inst.C.E. 

( Continued  from  page  6 1 1.) 

( Abstract  of  Cantor  Lectures  delivered  b'fore  the  Society  of 
Arts,  March  and  April,  19(j9.) 

Tbe  design  of  condensers  has  been  especially  influenced  by  the 
introduction  of  steam  turbines.  In  the  old  days  of  reciprocating 
engines,  the  condenser  giving  25- in.  vacuum  wss  quite  good  enough, 
hut  nowadays,  on  account  of  the  great  improvement  in 
economy  of  steam  turbines  with  higher  vacua,  it  is  common 
to  have  between  28  in.  and  29  in.  As  a m’e,  in  the 
case  cf  a condensing  plant,  the  temperature  of  the  cooling 
water  is  fixed,  and  therefore,  in  order  to  obtain  as  lew  a 
temperature  of  the  outlet  water  from  the  condens.r  as  possible,  as 
large  a quantity  of  ceding  water  aB  is  practicable  should  he  used. 
As  a fair  average,  it  is  generally  found  that  somewhere  letween  50 
and  70  times  tbe  steam  condensed  can  be  obtai-u  d.  This  means  a 
rise  in  temperature  of  tbe  cooling  water  of  about  17°  F.,  as  it  taker, 
on  an  average,  about  1,C00  bihu.  to  condense  1 lb.  of  steam. 

When  it  is  remembered  thae,  from  about  24  in.  to  27  iro.,  each  inch 
of  vacuum  makes  4 per  cent,  difference  in  the  s'eam  consumption  of 
a turbine,  between  27  in.  and  28  in.,  abont  5 per  event.,  and  from 
28  in.  to  29  in.,  6 or  7 per  cent.,  or  that  approximately  3°  F.  differ- 
ence in  tbe  temperature  of  tte  exhanst  means  an  increaEe  or 
decrease  of  about  1 per  cent.,  it  is  easily  understood  how  important 
itis  to  keep  the  diff  rence  between  tbe  temperature  of  the  outlet 
water  from  the  condenser,  and  the  temperature  due  to  the  vacuum 
as  small  as  pos-ible.  Tbis  difference  in  good  modern  condenEers, 
when  condensing,  say,  12  lb.  per  sq  it.  per  hour,  can  be  kept  as  low 
as  5°  or  6°  F. 

The  b.th  u.  transmitted  per  square  foet  cf  cooling  surface  per 
hoar  per  1°  F.  difference  of  temptrature  can,  in  well-constructed 


condensers,  be  as  high  as  1,000  to  1,200.  The  resistance  to 
the  heat  passing  from  the  steam  to  the  tubes  of  t he  condenser,  is 
affected  by  the  quantity  of  air  in  the  condenser.  If  air  is  present 
it  not  only  vitiates  the  vacuum,  but  also  reduces  the  rate  of  con- 
denfation  of  tbe  steam  by,  so  to  speak,  causing  a blanket  of  air  to 
form  round  tbe  tubes,  and  thus  preventing  freBh  steam  getting  to 
them.  The  resistance  to  the  transmission  of  heat  in  the  metal  of 
tbe  tube  itself  is  an  exceedingly  small  figure.  The  resistance  to  the 
passage  of  heat  between  the  metal  of  the  tubes  and  the  cooling 
water  is  apparently  one  of  the  principal  losses,  and  varies  enor- 
mously with  the  cleanliness  of  the  tube  ; if  there  is  any  slime  or  dirt 
or  deposit  on  the  inside  of  the  tubs,  it  is  found  that  conduction  of 
heat  very  rapidly  goes  down,  and  therefore,  to  get  the  best  results, 
the  tubes  must  be  kept  clean.  It  is  necessary  to  have  sufficient 
velocity  of  fl  >w  to  make  tbe  water  mix  up  as  it  is  travelling  along 
tbe  tubes,  and  not  to  have  a cold  core  of  water  with  a hot  envelope 
outside  it  next  the  tubes. 

It  is  in  connection  with  tbe  extrac'ion  of  air  thoroughly  from  the 
condenser  that  the  greatest  improvements  have  been  made  of  late 
years,  and  amongst  these,  dry  air  pumps  and  the  Parsons  vacuum 
augmentor  are  especially  prominent.  The  latter  consists  simply 
cf  a Jet  of  steam  drawing  the  air  and  vapour  from  the  condenser 
and  delivering  it  through  a small  auxiliary  condenser  to  the  air 
pump,  and  thus,  although  the  air  pump  may  only  produce  a vacuum 
o*,  say,  27  in.  or  28  in.,  there  may  be  a vacuum  of  28  in.  to  29  in. 
in  the  condenser,  and  in  practice  this  appliance  has  been  found 
most  satisfactory.  The  effect  of  using  this  vacuum  augmentor  has 
bem  in  some  cases  to  bring  up  the  conductivitr  from  about  250  or 
300  to  between  800  and  1,000,  or  to  reduce  the  loss  of  temperature 
from  some  26°  F.  to  5°  F.,  a gain  in  temperature  of,  say,  21°  F.,  or 
7 per  cent,  in  the  consumption  of  the  turbine.  The  steam  jet  only 
uses  about  0 6 per  cent,  of  the  steam  u3ed  by  the  turbine.  This 
vacuum  augmentor  is  applicable  not  only  to  surface  condensers,  but 
also  to  jst  condensers,  with  most  beneficial  results. 

One  great  field  for  turbines  which  has  only  within  the  last  couple 
of  years  come  into  prominence,  although  it  was  patented  by  Mr. 
Parsons  some  years  ago,  is  the  UEe  cf  exhaust  turbines,  that  is,  tur- 
bines taking  steam  at  atmospheric  pressure  from  reciprocating 
engines  or  other  machinery,  and  utilising  the  power  contained 
in  it.  When  it  is  remembered  that  there  is  as  much 
power  in  steam  working  from  atmospheric  pressure  down  to  a 
27  in.  vacuum,  as  between  1501b.  down  to  atmospheric  pressure,  it 
is  easily  Eeen  that  the  power  of  an  existing  non-condensing  plant 
can  be  more  than  doubled  by  the  simple  application  of  an  exhaust 
Bteam  turbine  and  condenser.  In  cases  where  cooling  water  is  not 
available,  cooling  towers  can  be  fitted,  and,  of  late  years,  these  have 
been  improved  so  muih  as  to  be  most  efficient  pieceB  of  apparatus. 
Also,  in  some  cases,  a further  advantage  has  been  obtained  in  that 
if  the  supply  of  water  for  feeding  the  boilers  is  bad,  this  bad  water 
can  be  used  in  the  cooling  towers,  where  it  does  no  harm,  and  pure 
condensed  water  from  the  turbines  can  be  supplied  to  the  boilers. 
Such  installations  are  now  in  use  all  over  the  country,  and  from 
being  absolutely  a waste  product,  exhaust  steam  has  become  a most 
valuable  by-product  in  many  works,  the  exhaust  steam  being  used 
to  drive  turbines  and  dynamos,  and  the  power  either  used  in  the 
works  where  the  exhaust  steam  is  produced  or  supplied  to  other 
consumers  of  electricity.  In  many  cases  the  exhaust  steam  supply 
is  intermittent,  such  as  the  exhaust  from  a winding  engine  of  a 
colliery  where  each  time  the  cage  goes  up  or  down  there  is  steam 
from  the  winding  engine,  but  in  the  intervals  between  the  winds, 
there  is  none.  Such  intervals,  if  not  too  loDg,  can  be  bridged  over 
by  a thermal  accumulator.  The  principle  of  thermal  storage  is 
itself  a comparatively  old  idea  iu  connection  with  steam 
boilers,  having  been  proposed  by  D.uitt  Halpin  in  1891-2, 
bnt  the  best  known  form  of  accumulator  f«r  use  in  con- 
nection with  exhaust  steam  turbines  is  that  of  Prof.  Rateau, 
where  a tank  containing  water  has  the  exhaust  steam  blown  through 
it  so  that  alternately  the  exhaust  st  am  is  partly  condensed,  and 
the  water  in  the  tank  boils,  and  thus  the  supply  given  to  the  turbine 
is  constant. 

Ia  many  cases,  however,  the  stops  are  two  long  to  be  bridged 
over  by  any  form  of  thermal  accumulator,  and  in  such  cases  what 
a-e  called  “ mixed-pressure  ” turbines  have  been  introduced  in  whiih 
there  is  a high-pressure  part  revelving  idly  when  exheust  Eteam  is 
used,  but  when  the  exhaust  steam  supply  fails,  by  an  automatic 
arrangement  this  high-pressure  part  is  supplied  with  live  steam, 
and  thus  the  turbine  continues  to  be  driven.  This,  also,  can  be  used 
in  conjunction  with  a thermal  accumulator,  for  t-uch  cases  as  a 
winding  engine  where  there  are  short  stops  only  for  a portion  of 
the  day,  and  loDg  stops  at  week-ends  or  at  times  when  winding 
is  not  going  on. 

It  las  been  found  that  such  mixed-pref sure  turbines  are  within 
5 per  cent,  as  economical  as  either  a pure  turbine  for  using  high- 
pressure  steam  alone  or  a pure  turbine  for  using  exhaust  s ' earn 
alone. 

Some  of  the  difficulties  to  be  met  with  in  turbo  dynamos  will  be 
understood  if  we  compare  a Blov-speed  two-pole  dvnamo  of  50  kw. 
for  300  b p m.,  with  a turbo-dj  namo  of  5C0  kw.,  at  3,000  b.p  m.,  aho 
two-pole.  Here  we  have  ten  times  the  speed  of  revolution,  ten 
times  tbe  surface  speed,  and  100  times  the  centrifugal  force  to 
contend  with.  The  output  in  kilowatts  is  proportional  to  the 
Bpeed,  or  ten  times,  but  as  the  former  was  for  110  VoltP,  and  the 
latter  for  550,  we  had  to  have  only  half  the  number  of  segments, 
eo  that  the  voltage  per  segment  is  ten  times.  The  frequency  of 
the  commutation  is  five  times  as  great  therefore,  and  the  react, anee 
voltage  on  which  the  sparking  largely  depends  is  50  times  as  great; 
and  finally  the  hysteresis  and  eddy  loss  in  the  armature  core  wi  1 
be  somewhere  about  16  times  as  much. 

It  is  thus  seen  that  special  arrangement)  will  have  to  be  made  to 
meet  the  very  special  canditioas  o!  a turbo-dynamo.  The  cere  los3 
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bae  to  be  taken  care  of  by  very  special  ventilating  arrangements  to 
enable  the  heat  to  be  carried  off ; and  centrifugal  force  is  met  by 
employing  the  best  materials  and  most  careful  construction.  The 
voltage  per  segment  in  the  commutator  and  the  reactance  voltage, 
the  two  principal  things  which  govern  commutation,  are  met  with 
by  the  provision  of  either  commutating  poles  cr  a compensating 
winding,  or  a combination  of  the  two.  In  our  experience  we  have 
found  compensating  winding  alone  most  satisfactory,  and  the 
adoption  of  such  compensating  winding  enabled  a dynamo  to  be 
increased  in  output  from  about  200  ew.  to  5J0  kw.,  and  that  with- 
out any  shifting  of  the  brushes  f u ;h  as  was  formerly  necessary. 

We  have  found  in  our  experience,  two-pole  turbo-dynamos  to  be 
much  more  satisfactory  than  four-pole,  and  to  cost  little  more  to 
build,  the  two-pole  proving  to  be  much  less  liable  to  flash  over  than 
the  four-pole;  in  fact,  with  our  modern  two-pole  turbo-dynamos 
such  a thing  as  flashing  over  is  unknown. 

For  alternators,  the  type  with  revolving  field  magnets  has  been 
adopted.  The  stator  is  of  the  usual  type  of  laminated  iron,  the 
only  noticeable  point  being  that  the  end  windings  have  to  be  very 
firmly  stayed.  The  rotor  consists  of  a steel  casting  with  forged 
steel  pole  tips,  the  coils  being  separately  wound  and  slipped  on  in 
place,  after  which  the  pole  tips  are  put  on  and  strong  nickel-steel 
bolts  with  manganese-bronze  keeps  are  used  to  counteract  the 
tangential  component  of  the  centrifugal  force.  This  rotor  may  be 
said  to  be  typical  of  what  is  called  the  “salient  pole  formation,” 
but  thfre  is  also  what  may  be  called  the  “ barrel  ” or  “drum  ” type, 
which  was  first  introduced  by  Mr.  C.  E.  L.  Brown,  of  Baden, 
Switzerland,  in  which  the  rotor  consists  of  a series  of  plates  with 
the  winding  embedded  in  slots  in  the  outer  circumference.  It  is  a 
moot  point  which  form  is  best,  some  having  advantages  in  one  way 
and  some  in  the  other,  and  which  will  eventually  Eurvive  depends 
both  on  ease  and  co3t  of  manufacture  as  well  as  mechanical  and 
electrical  advantages,  and  up  to  the  present  this  point  has  not  been 
settled.  As  in  the  case  of  continuous-current  machinery,  one  ol  ject 
is  to  get  the  maximum  output  at  the  highest  speed  possible,  and 
since  the  materials  available  limit  the  length  and  diameter  of  rotor, 
and  therefore  the  available  flix  and  the  ampere  turns,  these  again 
limit  in  the  stator  the  output  which  can  be  obtained  with  a certain 
inherent  regulation. 

A much  larger  output  can  be  obtained  by  the  adoption  of  some 
form  of  compounding  which  enables  regulation  to  be  made  as 
good  as  is  desired.  There  are  several  means  of  doing  this,  one 
which  is  often  nsed  being  the  “ Tirrill  ” regulator,  in  which  moving 
contacts  regulated  by  the  voltage  of  supply  alter  the  excitation  of 
the  alternator.  Another  method  which  we  have  largely  used  is 
what  we  call  a leakage  path  winding  ; a small  yoke  is  put  across 
the  poles  of  the  exciter  round  which  the  main  current  passes,  and 
when  this  current  increases  it  chokes  back  the  magnetism,  and  thus 
raises  the  voltage  of  the  exciter, 

(To  be  continued.) 


The  G.B.  Electric  Tramways  in  Lincoln. 


A meeting  of  the  Association  cp  Municipal  and  County  Engi- 
neers was  held  at  the  Guildhall,  Lincoln,  on  Saturday  Sep- 
tember 25th,  when  Mr.  S.  Clegg,  M.I.E.E.,  city  electrical  ergineer, 
read  a paper  on  the  G.B.  tramway  system  and  its  results  in 
Lincoln.  Mr.  W.  Nisbet  Blair,  M.Inst.C.E.,  borough  engineer  of 
S'.  Pancras,  president,  was  in  the  chair,  and  there  was  a large 
attendance  of  members.  After  describing  the  system,  Mr.  Clegg 
said  that  the  Lincoln  tramways  compared  very  favourably  in  their 
maintenance  cost  with  those  on  ihe  overhead  system,  and  he  gave 
an  analysis  of  the  working  costs  for  the  three  complete  years  the 
system  has  been  in  operation,  as  follows: — 


Traffic  expenses  

Repairs  and  maintenance... 
Maragement  and  general  expenses 
Power  expenses 


Pence  per 

Pence  per 

Pence  per 

car-mi'e. 

car-mile. 

car-mile. 

1908-9. 

1907-8. 

1906-7. 

210 

228 

2512 

112 

1"  5 

0-913 

100 

118 

1-476 

138 

1-39 

1797 

560 

610 

6 698 

The  average  total  working  costs  of  75  other  municipalities 
taking  1908  figures,  were  6 37d.  per  car-mile  run,  showing  an  advan- 
tage for  Lincoln  of  077d.,  which,  considering  the  fact  that  only 
156,190  car-miles  were  run— the  fewestof  any  municipal  system- 
proved  to  the  author  that  better  results  might  be  looked  for  with  a 
larger  system. 

During  the  whole  time  the  tramways  had  been  running  the 
current  had  never  been  off  any  part  of  the  line  owing  to  failure  of 
the  electrical  equipment  (apart  from  the  feeders).  Apart  from 
unusual  snowstorms,  a total  of  only  515  car-miles  (or  0 039  per  cent 
of  the  total  car  miles  run)  had  been  lost  in  the  three  years;  of  this 
total,  88  per  cent  was  due  to  faults  on  the  cars,  and  12  per  cent 
to  the  melting-out  of  the  main  feeder  from  its  socket  in  the  feeder 
pillar. 

Studs  which  had  become  alive  tt  Lincoln  bad  always  been 
located  aa  soon  as  they  occurred,  without  danger  to  anyone. 

Hie  silent  running  of  the  cars  at  Lincoln  was  remaiked  on  by 
visitors  accustomed  to  the  trolley  system. 

la  times  of  exceedingly  snowy  weather  the  G.B.  system  was 
at  a alight  disadvantage,  as  compand  with  the  overhead,  owing  to 
the  Tact  that  it  had  to  make  contact  not  only  with  the  rails,  but 
also  *ith  the  studs  through  the  snow. 

In  the  discussion,  Mb.  Gilbert  Whyatt  (Grimsby)  asked  how 
ie  ca  de  was  to  be  half  turned  reued  in  the  coDduit  as  suggested 


by  Mr.  Clegg.  He  took  it  that  the  sleeve  pieces  were  lomewbat 

loose,  and  the  problem  in  his  mind  was  how  to  get  a proper  grip  of 
the  cable  with  a loose  sleeve  piece  when  it  was  being  moved  on  3 in. 
He  also  a‘ked  what  was  the  difference  between  London  and  Lincoln 
that  made  the  G B.  system  a success  there  and  apparently  a failure 
in  London. 

Ma.  W.  Weaves  (London)  atked  what  would  be  the  effect  of 
leaves  falling  on  the  studs.  At  Brighton,  when  the  cars  came  down 
a steep  hill  from  the  racecourse,  the  leaves  on  the  track  broke  the 
circuit,  and  there  was  a narrow  escape  from  a terrible  accident. 

Mb.  W.  B.  Fubser  (Kesteven)  said  he  was  a near  neighbour 
to  Lincoln,  and  had  good  opportunities  of  Beeing  the  work  as  it 
was  going  on.  The  tramways  had  operated  very  successfully  from 
the  commencement. 

The  President  remarked  that  there  was  generally  an  o>j  action 
to  the  overhead  system  on  aesthetic  grounds;  but  as  soon  as  the 
overhead  system  had  been  established  a little  time,  people  forgot 
that  objection.  Its  one  great  recommendation  was  economy  in  cost 
of  construction.  The  great  expense  of  the  conduit  system  was  due  to 
the  laying  of  pipes  and  cables  underground  to  a depth  of  2 ft.  6 in. 
He  believed  the  absolute  minimum  in  London  wa9  1 ft.  11  in.  Mr. 
Clegg  spoke  of  the  minimum  depth  in  Lincoln  as  1 ft.  5 in  ; that 
was  not  a great  difference.  Even  that  might  mean  in  thoroughfares 
such  as  they  had  in  London,  crowded  with  all  kinds  of  pipes, 
considerable  and  costly  alterations  of  pipes  which  would  add 
enormously  to  the  cost  of  laying  this  system  of  electrical  traction. 
He  thought  the  use  of  springs  in  the  studs  was  the  weak  point  of 
the  system.  There  was  no  doubt  that  in  narrow  streets,  and  Lincoln 
had  very  narrow  streets,  the  obstruction  of  poles  would  be  a 
serious  matter. 

Mb.  Clegg,  in  replying,  remarked  that  the  sleeves  in  order  to 
be  threaded  on  the  cable  had  to  be  to  a certain  extent  loose,  but 
with  cables  100  to  J150  ft.  long  (the  distance  between  the  various 
access  boxes',  he  would  not  proceed  to  give  the  cables  a half-turn  only 
to  leDg  hen  their  life.  They  had  about  4 ft.  6in.  at  each  access  box ; 
he  would  haul  up  3 in  , and  that  would  give  them  an  increased  life  of 
15  years.  That  life  would  be  considerably  reduced  in  London, 
They  had  started  by  leaving  the  cable  at  the  same  place  and  turning  it 
halfjround ; by  putting  a slightbend  onthe  cables,  they  could  practi- 
cally turn  the  cable  as  they  liked.  They  had  done  that  on  one  or 
two  occasions  with  perfect  ease.  The  question  why  the  G.B. 
system  as  installed  in  London  did  not  work  satisfactorily  at  present 
was  sub  judice,  and  it  would  not  be  advisable  to  make  any  remarks 
upon  it.  He  had  not  had  any  experience  with  leaves  on  the  studs. 
They  had  experienced  all  sorts  of  obstacles  of  the  nature  of  leaves 
on  the  roads ; they  had  used  wet  and  muddy  paper,  and  had  never 
found  anything  which  would  prevent  the  magnet  finding  the  stud- 
head.  He  had  been  driving  the  cars  himself,  when  he  had  been 
unable  to  find  the  studs,  but  the  magnets  had  always  found  them. 
They  had  had  very  difficult  conditions,  but  had  never  found  any  . 
working  conditions  which  would  prevent  the  studs  operating.  There 
was,  however,  one  difficulty  which  was  rather  serious ; that  was  the 
question  of  ice.  Very  occasionally  there  was  a fall  of  rain,  followed 
immediately  by  a very  strong  frost;  this  was  liable  to- produce  a 
thin  coating  of  ice  on  the  top  of  the  studs,  which  was  very  difficult 
to  deal  with,  as  ice  was  a non-conductor.  If  it  happened  when  the 
cars  were  not  running,  his  men  had  to  be  got  up  to  go  over  the 
track.  A heavy  fall  of  snow  was  also  a d fficult  matter  for  all 
systems,  the  overhead  system  included.  Their  case  was  worse. 
They  had  not  only  to  find  the  rail,  but  to  get  contact  with  the  studs. 
He  always  had  a great  admiration  for  the  Lorain  system  ; but  in  the 
first  place  it  had  a stud  which  had  to  be  raised  slightly  above  the  level 
of  the  road,  and  secondly,  it  was  more  costly  to  install  than  the  G.B. 
system.  Those  two  points  were  sufficient  to  cause  them  to  adopt 
the  G B.  system  in  preference  to  the  Lorain.  The  G.B.  system 
could  claim  to  be  as  economical  in  operating  expenses  as  the  over- 
head system.  As  the  result  of  their  last  12  months’  working,  they 
occupied  a position  very  much  better  than  the  average  overhead 
system.  Takirg  the  70  municipal  systems,  they  occupied  the 
twentieth  position  as  to  cost,  and  that  despite  the  fact  that  they 
were  absolutely  the  smallest  system  in  the  country.  The  question 
of  live  studs,  which  was  regarded  as  the  bogey  of  the  system,  had 
turned  cut  to  be  nothing.  They  had  found  it  an  absolute  im- 
possibility, when  a stud  was  at  rest,  to  make  it  become  live.  It 
was  only  a car  passing  over  and  pressing  the  carbon  against  the 
spring  which  could  cause  a stud  to  go  wrong.  They  had  found  that 
the  making  of  the  stud  live  had  always  been  detected  by  the  car 
which  caused  it.  The  spring  which  the  President  regarded  as  the 
weak  point  of  the  system  tad  not  teen  so.  During  the  three  or 
four  years  the  system  had  been  working,  they  had  only  bad  23  live 
studs  due  to  faulty  springs,  so  he  did  not  think  any  danger  need 
be  apprehended  from  that  source. 


Dt yob  port  Dockyard  Lighting;. — We  learn  that  the 

Admiralty  have  adopted  the  “ Davy  ” flame  lamp  for  the  lighting  of 
Devonport  Dockyard.  Messrs.  Fcote  & Milne,  Ltd.,  the  contractors 
for  the  installation,  have  recently  placed  an  order  for  40  Davy  long- 
burning  lamps  with  Messes.  Fbampton  & Paine,  the  agents  for 
Arc  Letups,  Ltd.,  in  the  Eastern,  Southern  and  Western  Counties. 
These  lamps,  which  burn  for  36  hours  with  one  trimming,  are  fitted 
with  a device  which  prevents  the  fumes  6e  tling  on  the  globe,  thus 
ensuring  that  the  maximum  light  is  obtained  during  the  whole  run. 

WjJkinson  Heaters. — Messrs,  Bray,  Markham  and 

Reiss,  Ltd  , of  Walthamstow,  inform  us  that  on  and  after  Novem- 
ber 1st  next,  they  will  only  manufacture  the  Wilkinson  heaters,  the 
entire  sales  being  managed  by  Messrs.  F.  A.  Wilkinson  & Partners, 
Ltd.,  Hnrpenden,  to  whom  all  irquiries  and  orders  should  be  sent. 
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GAS  TURBINE  RESEARCH. 


By  E.  KILBURN  SCOTr,  A.M.Inst.C.E  , M I.E.E. 


Some  six  years  ago  in  the  discussion  on  Mr.  Meiz  s paper  on 
k,Posrer  Station  Design,”  the  writer  used  these  words  : — 

“ The  whole  question  is  going  to  turn  on  the  boilers,  owing 
to  the  fact  that  about  1,000  h.p.  is  the  maximum 
size  that  boilers  can  be  made.  . . . The  space  occupied 

bv  the  boilers  and  economisers,  taking  the  one  station  with 
the  other,  is  about  four  or  five  times  the  space  occupied  by 
the  engine  plant.  Now  this  means  a good  deal  of  money, 
not  only  in  boiler  plant  but  also  in  buildings,  &c.,  and  it  is 
going  to  turn  the  whole  question  in  favour  of  gas.  After 
the  present  crazi  for  steam  tu:  bines  has  had  a run,  we  ehall 
have  a period  of  gas  engines,  and  eventually  the  gas  turbine 
trill  malce  its  appearance." 

There  can  be  no  doubt  that  we  have  now  fairly  entered  the 
gas  engine  period,  for  although  there  has  been  one  notorious 
failure,  the  successes  are  almost  as  numerous  as  are  the  iron 
and  steel  woiks  of  this  country  and  the  Continent.  Five 
years  ago  the  writer  was  asked  to  report  on  the  general 
question  of  the  use  of  large  gas  engines  for  power  stations, 
and  he  visited  many  of  the  leading  iron  and  steel  works 
where  gas  engines  were  in  use.  It  was  quite  remarkable  to 
see  the  small  amount  of  attention  required,  and  how  steadily 
the  engines  ran.  Their  large  size  was,  however,  very 
noticeable,  a gas  engine  of,  say,  1,000  H p.  covering 
nearly  twice  the  area  of  a slow  running  steam  engine  of 
similar  capacity. 

The  same  reasons  which  brought  about  the  general 
adoption  of  quick  speeds  for  steam  prime-movers  will,  sooner 
or  later,  cause  the  present  huge  slow-running  type  of  gas 
engine  to  go  out  of  fashion.  The  industry  badly  wants  a 
Willans  or  a Morcom  to  lead  the  way,  in  large  quick-speed 
gas  engines,  and  so  make  the  link  between  the  present 
type  and  the  gas  turbine,  which  must  follow. 

As  the  field  for  investigation  in  gas  turbines  is  so  undefined, 
and  the  scientific  and  engineering  skill  required  must  be  of 
a h:gh  order,  the  writer  thinks  it  would  be  well  for  the 
engineering  trade  to  combine  and  have  the  matter  thoroughly 
investigated  by  two  or  three  experts  who  could  give  undivided 
attention  to  it.  At  present,  experiments  are  being  made  in 
a haphazard  fashion,  without  co-ordination,  and  progress  is 
therefore  necessarily  slow. 

All  engineers  are  interested  in  the  matter,  and  the  initiative 
for  combined  action  might  very  well  come  from  the  various 
learned  societies.  If,  for  example,  the  Royal  Society,  with  the 
Institutions  of  Civil,  Mechanical,  Electrical  and  Mining  Engi- 
neers, could  form  a gas-turbine  ccmmittee  and  start  a fund, 
the  research  could  be  made  at  an  early  date.  It  is  probable  that 
the  National  Physical  Laboratory  would  assist  in  the  physical 
and  chemical  experiments,  and  some  of  our  more  progressive 
firms  would,  no  doubt,  bear  the  co3t  of  drawings,  patterns, 
castings,  and  the  machining  and  erecting  of  experimental 
apparatus. 

The  matter  is  practically  a national  one,  because  we  are 
dependent  on  ccal  for  our  power,  and  are  now  having  to 
compete  with  countries  which  have  cheap  natural  water- 
power. The  application  of  the  electric  furnace  in  iron  and 
6teel  manufacture  promises  to  be  revolutionary,  and  countries 
without  cheap  water-power  must  be  on  the  qui  vtve. 
Even  if  the  results  were  mainly  negative,  the  money  would 
be  well  spent,  because  it  would  prevent  other  investigators 
going  over  useless  ground. 

Regarding  the  choice  of  experts,  a combined  committee 
made  up  of  members  of  the  contributing  societies  and  firms, 
under  the  chairmanship  of,  say,  the  Hon.  C.  A.  Parsons, 
could  be  depended  on  to  find,  say,  two  or  three  young 
engineers  having  the  sound  scientific  training,  as  well  as 
engineering  skill,  necessary  for  such  an  investigation. 

The  idea  is  not  so  startlingly  novel  as  some  might  think, 
because  the  famous  high-speed  electric  traction  investigation 
in  Germany  was  financed  and  carried  out  by  several  firms 
and  banks,  and  the  Government,  working  conjointly. 
The  information  obtained  was  of  a most  valuable 
character,  although  most  of  it  was  negative.  It  was 
given  freely  to  the  world,  and  Germany  thus 
placed  engineers  of  other  countries  under  a debt  of  gratitude. 


If,  therefore,  the  findings  of  a gas  turbine  Research  Com- 
mittee were  also  published,  the  world  would  be  immensely 
indebted  to  this  country,  and  this  is  the  best  kind  of 
international  courtesy  that  we  can  pay. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


PHILIPPINE  ISLANDS.— The  following  rates  of  duty  came  into 
force  on  October  4th  of  this  year.  It  should  be  noted  that 
the  new  tariff  provides  for  the  free  importation  of  United 
States  goods  it  imported  directly  from  that  country.  If 
imported  indirectly  they  are  liable  to  duty  in  the  ordinary 
way.  In  addition  to  the  ordinary  import  duties  given  below, 
imported  goods  are  also  liable  to  an  1 internal  revenue  tax, 
which  is  also  levied  on  similar  goods  manufactured  in  the 
Philippine  Islands.  This  tax  is,  moreover,  levied  on  goods 
imported  from  the  United  S'ates. 

Farther  details  as  to  thi9  new  tariff  aTe  contained  in  a 
Blue  Book  just  issued  by  the  Board  of  Trade,  and  entitled 
“Philippine  Islands— New  Customs  Tariff.  This  Blue  Book 
may  be  purchased  at  Messrs.  Wyman  & Sons,  Ltd.,  Fetter 
Lane,  E.C.,  and  the  price  is  6$  I. 


Dollar  = 4s.  2d.  Kg.  = 2'204  lb. 


Marble  in  slabs  

Asbestos  and  manufactures  thereof,  not  otoerw.se 
provided  for 

Mica  and  lava  and  manufactures  ther.of 

Porcelain,  &c.,  not  otherwise  provided  for 
Earthenware  not  specially  provided  f .r: 

Plain 

Ornamented 


30  % ad  val. 

% » 
25  % ,, 

25  % „ 

25  % .. 

4C  % „ 


Wrought-iTon  and  steel : In  rails,  Btraight  or  bent, 
cross-ties,  portable  tramways,  crossings  and 
similar  track  sections ; switch  rails,  switches, 

tongues,  frogs,  fish-plates  and  chairs 100  kg.  0 40 

Wrought-iron  or  steel,  in  pieces,  fiaished  : 

Wheels  weighing  each  more  than  100  kg.,  axles, 
springs,  brake-shoes,  drawbars,  brake-beamP, 
bumpers,  couplings,  lubricating  b.xes,  and 
similar  articles  for  railways  and  tramways  ...  100  kg.  0 45 

Wheels  weighing  each  100  kg.  or  less,  axles  and 
springs  for  vehicles,  not  otherwise  providtd 
for  100  kg.  1 05 


Wrought- iron  or  steel  pipes : 

PlaiD,  painted,  tarred  or  galvanised  100  kg.  1 10 

Other  (except  those  coated  or  covered  with  gold 

or  silver)  ...  ...  •••  ■■■  100  kg.  1 50 

Wrought-iron  or  steel  wire : 

More  than  1 mm.  in  diameter,  plain,  galvanised 
or  coppered,  wire  cables  and  ropes,  and 

bar  .»ed  wire  •••  10%  ad  val- 

1 mm.  or  less  in  diameter,  plain,  galvanised,  or 

coppered,  and  wire  netting  ...  • ••_  •••  15%  „ 

Other,  including  those  covered  with  textiles  ...  25  % „ 

Manufac'ures  not  otherwise  provided  for,  in  which 
wrought-iron  or  steel  is  the  component 
material  of  chief  value : 


Plain,  painted,  varnished,  or  j panned,  or 

covered  or  coated  with  lead,  tin,  or  zinc  ...  15  % „ 

Other  (except  those  covered  or  coated  with  gold 
or  silver) 20  % „ 


Copper  or  alloyB  thereof,  in  lars,  pipes,  and  sheets, 
or  alloys  of  copper  in  lumps  and  ingots,  any 
of  the  foregoing  except  of  Muntz  metal  ...  10  % 

Copper  and  allc  y-j  thereof,  in  wire : 

Plain  _•  15  % 

Blanched,  gilt,  or  nickelled  ...  ...  •••  25  A 

Covered  with  textiles,  not  otherwise  provided 
for,  or  with  insulating  materials,  cables  f ->r 
conducting  electricity,  and  trolley  wire  ...  10  % 

Covered  with  silk,  not  otherwise  provided  for...  *5% 
Gauze,  cloths,  and  screenings,  in  the  piece  ...  20  % 

Manufactures  not  otherwise  provided  for,  in 
which  wire  of  copper  or  its  alloys  is  the  com- 
ponent material  of  chief  value  (except  when 
covered  or  coated  with  gold  or  silver)  ...  25% 

Manufactures  not  otherwise  provided  for,  in  which 
copper  or  alloys  thereof  is  the  component 
material  of  chief  value : 

Plain,  -polished,  varnished,  painted,  tinned  or 

. j o.n  °/ 

japann  d ...  ...  •••  /o 

Other  (except  those  covered  or  coated  With 

gold  or  silver)  ...  ...  •••  •••  25% 

Machinery  and  apparatus  for  weighing,  and 
detached  parts  therefor,  not  other  vise  pro- 
vided for 29  % 


II 


II 

II 


II 

l» 

II 


II 


II 
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Electric  and  electro  technical  machinery,  appa- 
ratus and  appliances : 

Dynamos,  generators,  generating  sets,  alter- 
nators, motors,  and  similar  machinery,  not 
otherwise  provided  for ; transformers  and 
storage  batteries,  switchboards  and  switches, 
arc  lamps,  telephone  and  telegraph  instru- 
ments, fans,  bvzzers,  and  annunciators,  am- 
meters, voltmeters,  wattmeters,  and  similar 
measuring  apparatus,  dry  and  wet  batteries, 
and  detached  parts  for  any  of  the  furegoing, 
and  articles  used  exclusively  in  the  installa- 
tion thereof,  insulators,  and  insulating  com- 
pounds and  materials  used  exclusively  for 
electrical  purposes,  carbon,  and  incandescent 

bulbs  and  tubes 

Cooking  and  heating  apparatus  and  utensils, 
chandeliers,  detk  and  table  lamps,  flatirons, 
soldering  and  curling  irons,  thermo-cauteries 
and  cauterising  instruments,  surgical,  dental 
and  therapeutic  appliances,  including  bo- 
called  electric  belts,  X-ray  machines,  vibra- 
tory apparatus,  electro-plating  outfits,  cigar 
lighters,  other  instruments,  implements, 
utensils  and  articles  used  in  connection  with, 
for,  or  by  the  application  or  production  of 
electro-technical,  thermo- electric,  galvanic, 
or  galvano-magnetic  force,  and  detached 
parts  for  any  of  the  foregoing,  not  otherwise 

provided  for  

Engines,  steam  boilers,  pumps,  and  machinery  : 

Of  iron,  steel,  or  wood  

Of  other  materials  ; emery  cloth  

Caoutchouc  and  gutta-percha : 

Crude,  and  rubber,  in  sheets,  sheeting,  or  pack- 
ing, even  with  cloth  or  wire  insertions,  and 

gaskets  and  washers  

Rubber,  soft,  in  articles  not  otherwise  provided 

for  

Rubber,  hard,  in  articles  not  otherwise  provided 

for  

Submarine  telegraph  cables  


10  % ad  val. 


20%  „ 

15  % „ 

20%  „ 

10  % „ 

25%  „ 

30%  „ 

free. 


22,823.  “ Improvements  in  electiio  incandescent  lamp  fittings.”  C.  Dame? 
October  6th. 

22  827.  “ Improvements  in  electric  vaporising  apparatus.”  E.  Ponszua 
(Date  applied  tor  under  See.  91  of  the  Act,  October  7th,  19C8,  being  date  tf 
application  in  Gei many.)  October  6th.  Complete.) 

22,866.  "Improvements  in  or  relating  to  electric  tignalling  for  railways-' 
G.  Cabboni  and  C.  Tieoni.  October  7th.  (Complete.) 

22.869.  “ Improvements  in  or  connected  with  means  for  the  manufacture  of 
bushes  or  bearings  fer  thafls,  axles,  eiectro  motoi s,  dynamos,  self-proDelled 
vehicles,  and  the  like.”  W.  G.  Hanna  and  R.  W.  Hanna.  October  7th. 

22^78.  “ Indestructible  and  unbreakable  telegraph  insulator.”  J.  Ball  ana 
C.  F.  Reaiman.  October  7th.  (Complete.) 

22.896.  “ Improvements  in  or  relating  to  electric  switches.”  A.  P.  Lund- 
belg,  G.  C.  Lundbelg  and  P.  A.  Lundberg.  October  7ih.  (Complete.) 

22.897.  “Improvements  in  electric  switohes.”  A.  P.  Lundberg,  G C 
Lundberg  end  P.  A.  Luni  berg.  October  7th.  (Complete  ) 

22,922.  “Improvements  in  electrical  energy  meters.”  Piemens  & Halske 
Akt.-Ges.  (Date  fpplied  for  under  Sic.  91  of  the  Act,  October  8th,  1908,  being 
date  of  application  in  Germany.)  October  7th.  (Complete.) 

22,930  “Improved  means  applicable  for  use  in  transmitting  and  receiving 
signals  by  wirtiebs  telegraphy  or  telephony.”  British  Radio-Telegraph  and 
Telephone  Co.,  Lxn.,  and  J.  G.  Balsillie.  October  7th. 

22,932.  “ C rcuitirg  arrangement  for  woiking  mono  and  polyphase  alternat- 
1”B;°“rr.en‘  m%°,rs'”  „ A‘  Heyland.  (Date  applied  for  under  Sec.  91  of  the 
Act,  October  10th,  1208,  being  date  of  application  in  Germany.)  October  7th 
(Complete.) 

22,916.  “Imp-ovemeLts  relating  to  time-indicating  devices.”  A.  J.  Boult 
(Si romberg  Electric  Manufacturing  Co  , United  States.)  (Date  applied  for 
Rule  13,  August  12th,  1908.  An  invention  comprised  in  application  No 
16,999,  dated  August  12th,  1908.)  October  7th.  (Complete.) 

22,988.  “ Improvements  in  chains  for  suspending  electric  pendants,  electrio 
chandeliers  and  the  like."  R.  J.  Simpson.  October  8th. 

23,029.  “Improvements  in  electric  signalling  apparatus.”  Siemens  & Halske 
Akt.-Ges.  (Date  applied  for  under  Seo.  91  of  the  Act,  January  29th,  1909 
being  date  of  application  in  Germany.)  Octeber  8th.  (Complete.) 

23.039.  “ Improvements  in  or  relating  to  procestes  of  preset ving.”  A.  J. 
Boult.  (Electrio  Meat  Curing  Co.,  United  States.)  October  8;h. 

23.040.  “ Improvements  in  or  relating  to  an  apparatus  for  oausing  sub- 
stances to  commingle  or  separate.”  A.  J.  Boult.  (Electric  Meat  Curing  Co- 
United  States.)  October  8th. 

23,042.  “ Improvements  in  or  connected  with  reversing  mechanisms  for 

dynamos.”  H.  Leitner.  October  8th. 

23,060.  “Improvements  in  connection  with  installaticns  of  electric  incan- 
descent lamps  connected  in  series.”  E.  B.  oth  and  N.  R.  Booth.  October  9th. 

23.071.  “ Improvements  in  electrical  table  fittingB.”  C.  Vaughan.  October 
9th. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  322,  High  Holbom,  W.C.,  and  at  Diver- 
pool  and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  AgentB,  322,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


22,518.  “ Improvements  in  methods  of  charging  and  discharging  secondary 
batteries  or  electric  accumulators.”  A.  M.  Taylor.  October  4th. 

22.639.  “ Improvements  in  weighing  and  testing  machine  electrical 
indicating  means.”  J.  Dobson  and  H.  Pcoley  & Son,  Ltd.  October  4th. 

22,547.  “ Propeller  to  be  used  for  aerial  and  nautical  purposes,  snd  for  elec- 
trical fans.'’  A.  E.  Garreau.  October  4th, 

22,551.  “ Improvements  in  and  relating  to  protective  devices  for  alternating- 
current  systems.”  H.  Brazil  and  H.  Cooch.  October  4th. 

22,652.  “ Improved  time-switch  for  electric  circuits.”  H.  Weller.  October 
4lh.  (Complete.) 

22.573.  “ Improvements  relating  to  and  in  wire--,  ropes,  cables,  electric  con- 
dactors,  and  the  like.”  G.  W.  Green.  Octeber  4th. 

22  580.  “ Improvements  in  and  relating  to  telephones  and  the  like.”  G.  R 
Webb.  Ootober  4th.  (Complete.) 

22,596.  “ Improvements  in  and  relating  to  autcmatic  telephone  exchanges  " 
K.  Neuhold.  (Date  applied  for  under  Sec.  91  of  the  Act,  April  7tb,  1909, 
being  date  of  application  in  Germany.)  Ootober  4th.  (Complete.) 

22,611.  “ Improvements  in  systems  of  eleotric  train  lighting.”  H.  Leitner. 
October  4th. 

22,617.  “ Improvements  in  electrio  fire  alarms.”  H.  W.  Headland  and 
H.  W.  Headland,  jun.  Ootober  4th. 

22,635.  “ Improved  continuity  fitting  for  electrio  wiring.”  A.  J.  Bureitt. 
October  6th. 

22.640.  “ System  of  wireless  telephony.”  A.  Burns.  October  5th. 

22  701.  “ Improvements  in  electric  cooking  and  heating  tables.”  H.  Gray. 
October  5th. 

22,716.  “ Improvements  in  electrodes  and  in  the  use  thereof  in  the  production 
ol  stable  electric  ares.”  J.  Y.  Johnson  (BadiBche  ADilin  and  Soda  Fabrik, 
Germany  ) Ootober  5th. 

22,728  “ Improvements  in  and  relating  to  current  collecting  devices  for 

dynamo-electric  machines.”  British  Thomson-Houston  Co.,  Ltd.  and  W F 
Dawson.  Ootober  5th. 

22,725.  ” Mothod  and  apparatus  for  collecting  mechanical  energy  in  the  dis- 
turbed waters  of  seas  and  lakes  by  directly  obtaining  a continuous  rapid  rotary 
motion  easily  convertible  into  electric  energy.”  E.  Bouchard- Praceii).  (Date 
appliod  for  under  See.  91  of  tho  Act,  April  9th,  1909,  being  date  oi  applica- 
tion in  France.)  Ootober  5th.  (Complete.) 

22,765.  " Fool-proof  switch  wall  plug.”  C.  M.  Gardner  and  R.  Evans. 
October  6th. 

22.768.  “Improvements  in  or  relating  to  electiio  arc  lamps.”  E.  Christoph 
and  H.  Klein  October  6. h.  (Complete.) 

22.769.  “ Improvements  In  telephone  transmitters  or  microphones.”  G.  A. 

Nussuaum.  October  6th. 

22,789.  “ Improvements  in  cooling  dynamo-electric  machines.”  Siemens 
Kuos.  Dvnamo  Works,  Ltd.  (Siemens  Schuckerlwerke  G.m.b.H.,  Germany.) 
October  6th.  (Complete.) 

22,791.  ••  Improvements  in  motor  generators,  balancers,  boosters,  and  auto- 
transformers  for  direct  and  alternating  currents.”  A.  Mills.  Octobir  6th. 

22,796.  " Improvements  in  switch  blands.”  C.  Raiter.  October  6th. 

(Complete.) 

22,802.  " Improvements  in  or  relating  to  starting  app  ianccs  for  alternating- 
current  electric  motors."  F.  G.  Baily.  October  6th. 

22,806.  ” Improvi  mentg  in  and  relating  to  starting-switches  for  electrio 
motors.”  E.  N Biiav  and  Bray,  Markham,  & Reiss,  Ltd,  October  6th. 


1908. 

Ironclad  Electric  Switches  and  Switch  Fuses.  V.  Hope.  17,461.  August  20th. 

Means  of  Working  or  Controlling  the  Motors  in  Petrol-Electric  or 
Electric  Cars.  W.  A.  Stevens.  17,822.  August  25th. 

Trolley  Heads  for  Electric  Traction.  F.  G.  Holmes.  19,482.  September  16th. 

Process  for  the  Prevention  of  the  Disintegration  into  fine  dust  of 
Electrical  Incandescent  Refractory  Metal  Filaments  in  a Vaouum 
GluMampenwerk  Anker-Ges.  19,817.  September  22nd.  (Date  applied  for 
under  International  Convention,  October  3rd,  1907.) 

Ignition  Apparatus  for  Explosion  Engines.  R.  Varley.  19,850.  September 
22nd. 


Dynamo-Electric  Machines.  A.  Bceckel,  O.  Griinberg,  and  J.  Krukovski  and 
E.  Luxembourg.  20,098.  September  24th. 

Cases  for  Containing  Electrical  and  other  Instruments. 
British  Insulated  and  Helsby  Cables,  Ltd.,  and  F.  A.  Bayles.  20  312 
September  28th.  ’ 

Relay  Apparatus  for  Polyphase  Alternating-Current  Circuits.  U S 
Peck.  20,895.  October  3rd. 


Signal  8ystems  for  Railways  and  the  like.  British  Thomson-Houston  Co. 

(Geneial  Electric  Co.)  21,596.  October  12th. 

Controllers  for  use  in  Connection  with  Electrically-propelled  Tramcars 
and  like  Vehicles.  C.  H.  Spencer.  21,988.  October  17th. 

APPARATUS  FOR  THE  ELECTROLYTIC  PRODUCTION  ( F SODIUM  AND  THE  LIKE 
Soc.  d Electrc-Chimie  and  R.  Hulin.  22,824.  October  27th.  (Date  applied 
for  under  International  Convention,  November  2nd,  1907.) 

Apparatus  for  the  Production  of  Continuous  Electrical  Oscillations. 
H.  Manders.  23,170.  October  30th. 


Mechanical  Operation  of  Electric  Motor  Controllers.  Siemens  Bros. 

Dynamo  Works  and  F.  O.  Thompson.  23,341.  November  7th. 

Anchoring  of  Overhead  Electric  Conductors.  F.  E.  Saund-rs  24  701 
November  17th.  " ‘ 


Electric  Ignition  Devices  particularly  for  Internal  Combustion  Engines. 

L.  H.  Bousfield.  21,759.  November  18th. 

Multiple  Contact  Vibrator  for  Ignition,  Induction  and  Shocking  Coils, 
Telephone,  Telegraph,  Electric  Bell,  and  'Electro-Magnetic  Appa- 
ratus. F.  J.  Clarke.  25,78?.  November  30th. 

Electrically-driven  Rotary  Brushes.  Light  Electric  Motor  Co.  and  G.  F. 
Higgins.  26,283.  December  4th. 

Alternating-Current  Meter.  Landis  & Gyr.  27,283.  December  15th. 
Electric  Voltage  Regulators.  A.  A.  Tin-ill.  28,190.  December  24th.  (Date 
applied  for  und.r  International  Convention,  April  27th,  19C8.) 


1909. 

Electrolysis  of  Aoijeous  8aline  Solutions.  Siemens  Bros.  & Co.  (Siemens 
and  Halske  Akt.-Ges.)  Rights  under  Sec.  91  of  the  Patents,  &c.,  Act  1907 
not  granted.  605.  January  9th. 

Means  for  Directly  Converting  an  Ordinary  Electric  Lampholder  into  a 
Switch  Lampholder.  E.  B.  Wright.  8,637.  February  15th. 

Method  of  and  Means  for  Protecting  Metallic  Articles  Embedded  in  the 
Ground  from  Stray  Earth  Currents.  H.  Geppert.  4,353.  February  22nd. 

Starting  Devices  Fon  Alternating-Current  Induction  Motors.  M.  Kall- 
mann. 6,957.  March  23rd.  (Date  applied  for  under  International  Conven- 
tion, March  27th,  1908.) 

Electric  Ignition  Apparatus  for  Internal  Combustion  Engines  R F Hall 
11,223.  May  12th. 

Maonkto-Eleotrio  Apparatus  for  Firing  Electric  Igniters.  W E Lake. 
(Fabrik  E ektrischer  /under  Ges.)  14,126.  June  16th. 

Primary  Batteries.  W.  A.  F.  Bleeck.  15,191.  June2)th. 
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The  problem  of  raising  the  status  of  the  engineering  pro- 
fession, which  has  been  kept  so  prominently  before  the  eyes 
of  engineers  during  recent  years,  is  in  no  danger  of  falling 
into  oblivion.  Only  the  other  day  a paper  on  this  subject 
was  read  before  the  Society  of  Engineers,  by  Mr.  G.  Allan 
Thomas,  who  gained  the  first  of  five  annual  prizes  offered  by 
the  secretary  of  that  society,  Mr.  A.  S.  E.  Ackermann,  with  a 
view  to  promoting  reform  and  hastening  the  recognition  of 
the  profession  as  being  on  an  equality  with  the  older  pro- 
fessions of  law  and  medicine.  The  author  advocates 
co-operative  action  on  the  part  of  the  three  leading  engineer- 
ing institutions  for  the  purposes  of  restricting  the  title  of 
“ engineer  ” to  those  who  are  duly  qualified  by  training  and 
experience  to  act  as  such,  and  of  obtaining  statutory  powers 
similar  to  those  possessed  by  the  governing  bodies  of  the 
sister  professions — a proposal  very  much  on  the  lines  that  we 
put  forward  some  months  ago. 

Mr.  Thomas  would  appoint  the  “ Central  Organising 
Body,”  or,  as  we  should  prefer  to  call  it,  the  Engineering 
Council,  from  the  Institutions  of  Civil,  Mechanical  and 
Electrical  Engineers  only,  but  it  must  be  admitted  that  these 
by  no  means  include  within  their  scope  the  whole  of  the 
branches  of  engineering,  and  in  this  respect  the  profession  is 
at  a serious  disadvantage  compared  with  the  legal  and 
medical  professions;  the  functions  of  an  “engineer”  cover 
a very  wide  field,  from  sewerage  and  waterworks  to  railway 
construction  and  power  supply,  from  shipbuilding  to  tele- 
graphy, and  it  is  clear  that  the  task  of  reconciling  and 
marshalling  in  line  the  diverse  forces  of  these  heterogeneous 
and  incoherent  interests  will  be  a gigantic  one.  Nevertheless, 
the  need  is  pressing,  and  that  there  is  a powerful  and  growing 
current  of  opinion  in  this  direction,  not  only  here,  but  also 
abroad,  is  certain. 

As  things  are,  anyone  can  call  himself  an  engineer,  with- 
out incurring  the  least  risk  of  exposure  or  punishment  if  he 
is  not  possessed  of  adequate  qualifications  ; provided  one  can 
secure  commissions,  there  is  no  difficulty  in  obtaining  the 
services  of  skilled  assistants  to  carry  them  out,  for  qualified 
men  in  subordinate  positions  are  only  too  plentiful.  The 
man  with  a talent  for  commercial  organisation,  therefore, 
may  succeed,  while  the  man  of  high  scientific  and  pro- 
fessional attainments  is  left  out  in  the  cold.  Instances  will 
readily  occur  to  the  mind  of  anyone  familiar  with  engineering 
circles.  Unfortunately,  important  works  are  not  seldom 
placed  in  the  hands  of  men  who  have  neither  the  ability  to 
carry  them  out  successfully,  nor  the  acumen  to  surround 
themselves  with  a competent  staff,  and  the  result  is  disaster, 
for  which,  however,  the  “ engineer  ” is  not  legally  respon- 
sible. Much  public  money  has  thus  been  wasted,  and 
unmerited  discredit  cast  upon  the  whole  profession. 

Another  unfortunate  result  of  the  present  state  of  things  is 
that  even  the  most  highly-qualified  engineer,  duly  appointed  to 
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a position  of  high  responsibility,  is  often  denied  the  respect 
which  is  his  due.  When  one  calls  in  the  advice  of  a doctor 
or  a lawyer,  one  feels  that  it  must  be  followed,  even  if  it  run 
counter  to  one’s  own  views  or  desires  ; but  when  an  engineer 
is  consulted,  his  opinion  does  not  carry  equal  weight,  and 
his  authority  is  not  unquestioned.  Nothing  is  more  remark- 
able than  the  manner  in  which  non-technical  officials,  who 
would  not  dream  of  pronouncing  upon  a point  of  law  or 
medicine,  show  no  hesitation  in  expressing  their  views  upon 
engineering  matters,  and  overriding  the  opinions  of  com- 
petent engineers.  This  phase  of  the  subject  is,  perhaps, 
most  strongly  marked  in  the  case  of  the  public  services,  such 
as  the  Post  Office  and  other  Governmental  departments  and — 
as  electrical  engineers  will  readily  agree — in  municipal 
undertakings. 

It  has  been  argued  that  the  Institution  of  Civil  Engineers, 
by  the  wide  scope  of  its  articles,  embraces  all  branches 
of  engineering,  and  is  in  itself  qualified  to  provide  the 
necessary  stamp  of  merit.  It  cannot  be  denied  that  this, 
the  premier  Institution,  has  led  the  way,  by  requiring  candi- 
dates for  membership  to  prove  themselves  duly  qualified 
by  examination  and  otherwise,  towards  the  attainment  of  a 
high  standard  of  scientific  training,  experience,  and  general 
education  and  culture  ; and  it  has  urged  upon  its 
members  the  desirability  of  adhering  to  the  recognised 
code  of  etiquette.  But  we  do  not  think  that,  as 
at  present  constituted  and  governed,  the  Institution 
of  Civil  Engineers  can  be  accepted  either  as  fully  repre- 
sentative of  engineering  or  as  a model  organisation. 
Affiliation  of  the  other  important  bodies  to  the  Institution 
of  Civil  Engineers  would  go  far  towards  removing  the  former 
objection,  but  cannot  be  suggested  unless  they  also  agree  to 
institute  due  trial  and  strict  examination  into  the  qualifica- 
tions and  experience  of  their  new  members,  and  there  will 
still  remain  the  difficult  question  of  the  status  of  those  who 
have  already  been  admitted  to  membership.  It  is  doubtful, 
too,  whether  the  younger  institutions  would  be  prepared  or 
could  be  induced  to  part  with  any  fraction  of  their  indepen- 
dence, in  view  of  their  great  size  and  importance,  and, 
possibly,  some  reluctance  to  admit  the  superior  standing  of 
the  elder  body. 

On  the  other  hand,  the  Institution  of  Civil  Engineers  has 
always  exhibited  a somewhat  haughty  temperament  and  has 
held  itself  aloof  from  all  proposals  towards  co-operation, 
though  it  has  offered  generous  hospitality  to  its  juniors. 
Even  when  proposals  for  reform  and  progress  have  emanated 
from  within  its  own  ranks  it  has  usually  turned  a deaf  ear 
to  them.  The  most  recent  attempt  was  that  of  April  last, 
when  an  influential  committee  submitted  to  the  Council  the 
results  of  a plebiscite  of  the  members,  proving  >the  existence 
of  a strong  feeling  in  favour  of  reform.  Yet  the  Council 
merely  acknowledged  without  comment  the  receipt  of  the 
letter  conveying  the  result  of  the  inquiry.  Its  attitude, 

as  expressed  in  the  report  to  the  last  annual 
general  meeting,  is  that  of  leaving  to  the  public  the 
recognition  of  the  professional  status  of  members  of  the 
Institution,  and  it  deprecates  any  attempt  to  regulate  the 
cts  of  engineers  who  do  not  belong  to  it.  A code  of  pro- 
fessional conduct  was  submitted  to  the  meeting,  but  the 
adoption  of  a scule  of  fees  was  regarded  as  impracticable. 

It  will  be  seen  that  the  Council,  at  any  rate,  is  disposed  to 
withdraw  within  its  shell,  and  to  do  nothing.  Yet,  surely, 


if  the  claim  of  the  Institution  to  be  the  head  of  the 
engineering  profession  is  to  be  allowed,  this  attitude  is  an 
impossible  one.  The  call  for  reform  is  insistent,  and 
cannot  be  denied.  If  the  Civil  Engineers  will  not  move, 
action  must  come  from  other  quarters — and  any  such  pro- 
ceeding will  necessarily  detract  from  the  high  standing  of 
the  parent  body. 


SUCTION  GAS  AS  A POWER  FOR 
PIONEERS. 

We  are  by  no  means  anxious  to  stir  up  the  embers  of  the 
fierce  fires  of  controversy  which  have  raged  in  times  past 
regarding  the  use  and  abuse  of  the  suction -gas  plant. 
Whatever  its  merits  and  demerits,  they  are  by  now  patent 
to  all  observers,  so  far  as  conditions  in  this  country 
are  concerned,  owing  to  the  fact  that  the  erstwhile  “ revolu- 
tion in  power  ” has  now  settled  down  to  an  ordinary  every- 
day existence.  The  object  of  these  notes  is  to  point  out 
that,  whatever  may  be  the  decision  of  engineers  as  regards 
the  usefulness  of  the  suction-gas  plant  in  Great  Biptain,  it 
does  not  follow  that  the  power  problem  of  the  world  is  \ 
solved. 

We  are  led  to  these  remarks  by  an  extract  we  have  1 
received,  through  the  courtesy  of  an  Australian  correspondent,  ( 
from  the  pages  of  The  Lone  Hand.  This  magazine,  which 
is  of  a character  calculated  to  appeal  to  a large  class  of 
general  readers  in  the  Antipodes,  contains  in  its  September 
issue  an  article  by  C.  A.  Jeffries,  entitled  “ The  Suction  Gas 
Fiasco.”  The  interesting  point  to  us  is  not  so  much  the 
graphic  recital  of  the  early  English  failures,  or  the  able  and 
lucid  summary  of  the  engineering  pros  and  cons  of  the 
question,  as  the  assertion  with  which  the  article  concludes. 
This  reads  as  follows  : — “ To  the  knowledge  of  the  writer 
three  Sydney  firms,  four  Melbourne  houses,  and  one  Brisbane  < 
manufactory  have  installed  suction  or  producer  gas  plants, 
found  them  wanting,  and  replaced  them,  or  are  in  the  act  of 
doing  so,  with  either  electric  power  or  gas  from  the  civic 
authorities  or  gas  companies.  So,  with  these  experiences  of 
suction  and  producer  gas,  Australian  manufacturers  will  do 
well  to  keep  clear  of  what  on  paper  can  be  made  to  look  a 
very  alluring  proposition.”  The  sting  of  this  article  assuredly 
lies  in  its  tail. 

Now  there  is  no  doubt  in  the  minds  of  most  engineers 
that,  given  on  the  one  hand  an  adequate  system  of  central- 
ised power  at  average  rates,  and  on  the  other  an  independent 
suction  gas  plant  with  its  possibilities  of  breakdown,  the 
manufacturer  who  chooses  the  latter  must  seek  protection 
behind  the  Scriptural  injunction  which  deters  us  from 
calling  our  brother  “ Fool.”  But  what  about  the  pioneer  of 
civilisation  who  has  established  a factory  several  hundred 
miles  up  country,  where  the  municipal  authority,  if  there 
were  one,  would  rather  set  its  Sanitary  Department  to  chase 
the  mobile  mosquito  than  inaugurate  an  Electric  Lighting 
and  Power  Committee  ? There  are  many  thousands 
of  industrial  concerns,  all  vital  to  the  world’s  progress, 
situated  in  such  a position  that  only  a slender  line  of  rails 
provides  them  with  the  necessaries  of  life,  and  with  an 
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outlet  for  their  finished  product.  Freight  is  heavy,  labour 
is  cheap,  and  the  plant  which  will  give  them  the  most  power 
out  of  a pound  of  anthracite,  independent  of  any  question 
of  depreciation,  steadiness  of  running,  labour  charges,  and 
other  complexities  which  enter  into  the  short-radius  fight  at 
home,  will  win  the  day.  In  such  locations  suction  gas  plants 
have  surely  a sphere. 

Again,  in  many  pioneering  power  plants  of  this  nature  the 
question  of  transport  into  place  is  a serious  one.  When  one 
hears  of  boats  destined  for  the  Upper  Nyanza  being  com- 
pletely built  and  fitted  at  home,  taken  apart,  numbered,  and 
sectionalised  so  that  each  piece  can  be  carried  between  two 
natives  for  many  miles  through  rough  country,  one  realises 
the  difficulty  of  engineering  operations  in  the  lone  lands  of 
the  world.  The  suction  gas  producer  plant  is  light,  portable, 
and  capable  of  sub-division.  It  is  not  difficult  to  put  together 
with  comparatively  unskilled  labour,  and  when  in  place  it  is 
not  subjected  to  severe  internal  pressures  testing  the  excel- 
lence of  the  work.  The  gas  engine  itself  is  a compara- 
tively small  and  portable  affair.  No  expensive  found- 
ations are  necessary,  so  that  the  plant  can  be  put  up  with 
comparatively  little  precaution  on  soft  ground,  and,  granted 
the  supply  of  suitable  fuel,  there  is  very  little  doubt  as  to 
its  superiority  to  a cranky  old  steam  engine  and  a super- 
annuated loco-type  boiler.  Wanderers  in  the  backwoods 
will  bear  us  out  when  we  say  that  the  choice  of  firms  or 
individuals  of  small  capital  operating  in  such  places  does  not 
usually  lie  between  a high-priced  modern  steam  plant  and  a 
low-priced  but  capricious  gas  plant,  but  rather  between  the 
latter  and  an  absolutely  cranky,  vicious,  but  dirt-cheap 
second-hand  combination  of  alleged  steam  engine  and  boiler. 
Under  the  circumstances  the  gas  plant  scores. 

The  matter  is  of  great  interest  to  electrical  engineers,  and 
is  therefore  discussed  in  these  columns.  The  sale  of  elec- 
trical plant,  from  a dynamo  to  a metal-filament  lamp, 
depends  upon  the  presence  in  the  first  instance  of  mechanical 
power  ; water  power  is  not  often  available  in  sufficient 
quantity  or  steadiness.  Wind  power  is  used  considerably 
for  pumping  water,  &c.,  but  the  driving  of  dynamos 
at  a steady  speed  by  this  means  .would  make  even  a Salt 
Lake  City  Mormon  “admire.”  The  suction-gas  plant, 
unless  the  above  remarks  can  be  contradicted,  comes 
next  on  the  list  of  practical  accessibility  and  efficiency,  and 
we  therefore  suggest  consideration  of  its  merits  from  an 
entirely  new  point  of  view  by  electrical  exporters  when  the 
question  of  power  for  pioneers  arises. 


At  the  Imperial  Conference  held  in  June 
I TYp  last,  a Cable  Sub-committee  was  formed  of 
'conference6^  leading  representatives  of  the  Press  of 
G-reat  Britain  and  Greater  Britain,  to  open 
negotiations  with  cable  companies  for  Press  rate  reductions. 
The  result  was  an  agreement  by  the  Government-owned 
Pacific  Cable  Board  to  reduce  their  Press  rate  to  Australia 
and  New  Zealand  from  Is.  a word  to  9d.  a word,  and  this 
was  closely  followed  by  reductions  of  about  25  per  cent,  on 
the  Eastern  Telegraph  Co.’s  lines  to  India,  Australia,  New 
Zealand  and  South  Africa,  practically  falling  into  line  with 
the  Pacific  Cable  reductions.  There  has  been  submitted  for 
the  approval  of  the  Board  of  Trade  the  memorandum  and 
articles  of  a new  organisation,  registered  in  the  name  of  the 
“ Empire  Press  Union,”  with  which  the  Cable  Sub-com- 


mittee will  be  merged.  A secretary  has  been  appointed, 
and  Mr.  Harry  E.  Brittain,  the  popular  hon.  secretary  of 
the  Conference,  will  act  in  the  same  capacity,  and  help  in 
the  organisation  of  the  permanent  body. 

Dominions  and  over-sea  States  will  form  their  own  com- 
mittees and  enrol  members,  and  every  newspaper  of  the 
Empire  will  be  eligible,  and  may  nominate  one  member. 

The  object  of  the  Empire  Press  Union  is  to  carry  on  the 
work  begun  by  the  Conference,  and  it  now  remains  to  be 
seen  what  will  be  the  result  of  its  endeavours  to  obtain  for 
the  newspapers  throughout  the  Empire  a better  and  fuller 
news  service.  During  the  Conference  the  Canadian  section 
seemed  desirous  of  obtaining  lower  rates  between  this  country 
and  Canada,  and  of  having  news  of  purely  British  origin  and 
flavour,  and  went  so  far  as  to  suggest  the  laying  of  a cable 
to  provide  for  its  realisation  if  the  Atlantic  cable  companies 
did  not  reduce  their  rates. 

“ Wireless  ” was  to  be  a valuable  lever  to  reduce  charges 
across  the  Atlantic,  but  so  far,  notwithstanding  various 
protestations  and  Mr.  Marconi’s  statement  at  a meeting  of 
the  Conference,  and  the  pious  hope,  if  not  belief,  of  others 
at  the  Conference,  we  have  not  yet  been  favoured  with  a 
demonstration  that  would  lead  to  the  belief  that  it  is  possible 
to  rely  on  this  system  of  communication,  year  in  and  year 
out,  for  continuous  working  at  any  speed  for  from  12  to 
24  hours  daily,  between  the  United  Kingdom  and  Canada. 
This  must  have  been  more  or  less  in  the  minds  of  members 
of  the  Conference  towards  the  finish,  as  another  plan — viz., 
that  of  laying  a cable  to  Canada  at  their  own  cost,  or 
preferably  that  of  the  Government — was  freely  mentioned. 

It  will,  therefore,  be  interesting  to  note  the  next  step 
taken,  because,  if  the  Atlantic  companies  remain  obdurate, 
there  will  be  no  other  plan  left  but  cable  laying  and  working. 
Will  the  Government  or  the  Committee  rise  to  this,  as  nothing 
material  has  yet  been  gained  in  the  reduction  of  rates  on 
Government  lines  and  the  consequent  meeting  of  them  on 
competing  lines  ? The  rate  of  9d.  is  probably  divided  up 
as  follows  : 5d.  to  the  Atlantic  and  land-line  companies, 
and  4d.  to  the  Government  lines  beyond  Canada  ; and  the 
Government  are  apparently  not  doing  much  more  in  the 
way  of  cheap  rates  than  the  companies. 


MODERN  TENDENCIES  IN  STEAM  TURBINE 
DESIGN. 


By  A.  P.  CHALKLEY,  B.Sc. 


Practically  no  radical  alteration  in  the  design  of  steam 
turbines  has  taken  place  in  the  last  five  years,  and  each 
manufacturer  has  continued  more  or  less  on  the  same  lines 
as  previously,  making  various  improvements  in  detail  but  no 
change  in  principle.  In  the  last  12  months,  however,  there 
have  been  signs  of  great  activity  among  even  the  most  con- 
servative of  turbine  builders,  who  in  each  particular  case 
seem  to  have  been  roused  to  a sense  of  the  possibilities  of 
advancement,  and  to  a realisation  that  types  of  turbineB 
other  than  their  own  may  possess  advantages  so  consider- 
able as  to  lead  to  their  general  adoption,  unless  further 
improvements  are  effected  in  the  design  of  the  original 
type.  . 

That  the  question  is  becoming  one  of  importance  is 
evidenced  by  the  fact  that  the  two  most  prominent  firms 
engaged  in  the  manufacture  of  Parsons  turbines  in  this 
country  are  now  both  working  upon  designs  embodying 
great  modifications  from  the  usual  type,  and  one  of  these 
firms  has  already  placed  a new  machine  on  the  market. 
There  is,  further,  the  ominous  news  that  the  British 
Admiralty,  which  has  hitherto  plumped  solidly  for  the 
Parsons  turbine,  has  recently  ordered  three  destroyers  to  be 
equipped  with  Curtis  turbines,  while  one  will  probably  be 
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engined  with  a type  manufactured  by  the  Parsons  firm,  in 
which  the  impulse  and  reaction  principles  are  combined  in  a 
somewhat  original  manner. 

Keen  observation  is  not  necessary  to  see  that  neither  the 
Parsons  nor  the  Curtis  turbine  (and  all  others  may  be  con- 
sidered for  the  moment  as  offshoots  of  these  two)  is  the 
ideal  machine  which  can  be  expected  to  maintain  its  sway 
for  any  length  of  time.  The  former  has  gained  such  a 
foothold  in  this  country  that  to  speak  of  it  as  anything  but 
perfect  seems  to  be  almost  a heresy.  But  it  has  its  weak 
points,  and  the  evolution  of  the  turbine  can  only  be  carried 
out  by  recognising  them  and  not  by  neglecting  them  while 
another  type  is  brought  forward  elsewhere  to  capture  the 
none  too  abundant  trade. 

The  chief  weakness  of  the  Parsons  machine  lies  in  the 
high-pressure  end.  The  steam  after  passing  through  the 
double  beat  valve  has  a pressure  of,  say,  100  lb.  per  sq.  in. 
when  it  enters  the  first  row  of  guide  blades,  and  hence  its 
specific  volume  is  low  and  also  its  actual  volume.  This 
necessitates  that  the  annular  space  between  the  spindle  and 
the  cylinder,  whose  sectional  area  is  rather  more  than  the 
circumference  of  the  spindle  multiplied  by  the  blade  height, 
should  be  small.  The  spindle  diameter  cannot  be  reduced 


reason  that  the  temperature  is  much  less,  and,  secondly, 
because  the  clearances  are  greater.  In  fact,  the  low-pressure 
end  of  a Parsons  turbine — that  is,  from  the  point  where  the 
steam  is  at  atmospheric  pressure  to  the  exhaust,  is  about  as 
ideal  a machine  from  a theoretical  and  practical  point  of 
view  as  could  well  be  expected  ; and  this  is  proved  by  the 
splendid  results  obtained  by  Parsons  exhaust  steam  turbines, 
both  as  regards  reliability  of  running  and  lowness  of  steam 
consumption. 

The  Curtis  turbine,  on  the  other  hand,  suffers  from  defects 
which  do  not  exist  in  the  Parsons  type,  but  possesses  advan- 
tages at  the  high  pressure  end,  which  are  of  enormous 
value.  The  first  set  of  nozzles  through  which  the  steam 
passes  do  not  extend  round  the  whole  of  the  periphery  at  the 
inlet  end,  and  are  usually  only  about  one  quarter  of  the  area 
of  the  annular  space  between  the  wheels  and  the  cylinder, 
which  can,  therefore,  be  much  larger  than  in  the  Parsons 
machine.  On  expanding  through  the  nozzles  the  steam,  of 
course,  drops  its  pressure  very  much  more  than  in  the  first 
row  of  guide  blades  in  the  reaction  turbine,  and  the  volume 
is  consequently  large,  permitting  the  use  of  long  blades, 
which,  for  the  machine  previously  mentioned,  would  be  per- 
haps 1|  to  Ivj  in.  high,  instead  of  ^ in.  Furthermore,  the 
full  steam  pressure  comes  on  no  part  of  the  turbine  casing 
except  the  steam  chest,  and  the  temperature  throughout  is 
correspondingly  lower,  even  with  the  use  of  superheat,  so 
that  the  liability  of  the  cylinder  to  distortion  is  greatly 
minimised. 

The  only  part  of  a Curtis  turbine  where  leakage  of  steam 
is  probable  is  between  the  spindle  and  the  fixed  diaphragms 


Fig.  1. — End  View.  Fig.  2.— Side  View. 

Evaporative  Condensers  at  Bridlington  (see  opposite  page). 


below  a certain  limit  for  several  reasons,  the  chief  being  that 
the  resultant  velocity  of  the  steam  is  dependent  on  it,  so  that 
the  only  remedy  is  to  have  short  blades.  This  causes  two 
troubles.  The  clearance  between  the  cylinder  blades  and 
the  spindle  and  between  the  spindle  blades  and  the  cylinder 
can  never  be  less  than  0-02  in.,  and  even  with  this 
clearance  the  danger  of  stripping,  especially  with  super- 
heated steam,  is  quite  serious.  If  the  blades  are  only  \ in. 
high,  as  is  frequently  the  case  for  a 500  or  750-kw.  turbine, 
the  area  of  the  leakage  path  through  which  steam  can 
pass  without  doing  any  work  is  more  than  4 per  cent,  of  the 
whole  steam  inlet  area — that  is  to  say,  nearly  4 per  cent,  of 
the  available  power  in  the  steam  may  be  wasted.  Of  course, 
it  is  hardly  fair  to  say  that  the  whole  of  this  is  irretrievably 
lost,  as  it  is  more  than  probable  that  some  of  its  energy  is 
returned  in  the  next  stage  ; but,  in  any  case,  it  does  not  do 
^te  work  in  the  most  efficient  manner. 

At  the  low-pressure  end  the  case  is  different,  particularly 
n the  third  and  last  expansion.  The  clearances  need  not  be 
very  much  greater— at  any  rate,  not  more  than  0 03  to 
0 035  in.  for  the  same  machine  (500  to  750  kw.) — while 
the  bladns  would  be  from  about  3^  in.  in  the  first  row  to 
0 in.  in  the  last  row  of  the  final  expansion.  The  loss  in 
efficiency  by  leakage  is,  therefore,  practically  negligible,  and 
the  danger  of  stripping  iB  much  dimiuished — first,  from  the 


which  extend  down  to  it,  and  it  is  here  that  this  turbine  is 
at  a disadvantage.  The  clearance  has  to  be  necessarily 
small,  and  if  seizure  takes  place,  the  effect  is  far  more  serious 
than  the  stripping  of  blades  in  the  reaction  turbine,  for  the 
reason  that  the  spindle  is  usually  bent  when  such  an  accident 
occurs.  Also,  while  in  the  latter  case  the  blades  may  easily 
touch  the  cylinder  casing  or  the  spindle  without  being 
stripped,  it  is  more  than  probable  that  the  slightest  contact 
in  the  Curtis  turbine  will  cause  the  maximum  disaster.  This 
danger  is  greater  as  the  wheels  become  larger  and  heavier, 
that  is  to  say,  as  the  low  pressure  end  is  approached  ; and  in 
view  of  this,  the  Fore  River  Shipbuilding  Co.,  of  Quincy, 
U.S.A.,  the  constructors  of  practically  all  the  Curtis 
machinery  for  the  United  States  Navy,  have  recently  made 
a great  alteration  in  the  design  of  their  turbines.  They 
have  now  adopted  14  stages  instead  of  seven,  which  has 
hitherto  been  universal  in  marine  work,  and  the  last  eight 
stages  are  on  one  drum,  thus  transferring  the  leakage  space 
to  a similar  position  to  that  in  the  Parsons  turbine — between 
the  drum  and  the  interior  of  the  diaphragms — and  adding 
considerably  to  its  reliability. 

Summarising  the  above  facts,  the  result  which  must  finally 
be  brought  about  is  the  combination  of  the  two  systems  in 
the  points  where  they  show  their  greatest  efficiency.  The 
deduction  is  obvious — so  obvious  that  one  might  wonder 
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why  it  had  never  been  put  into  practice,  if  the  difficulties  of 
construction  and  the  high  cost  of  experimenting  in  these 
competitive  times  were  not  realised.  A turbine  in  which  the 
high-pressure  end  is  of  the  Curtis  type  (in  principle),  and  the 
low-pressure  end  of  the  Parsons  type,  seems  to  contain  all 
the  elements  necessary  for  the  greatest  success.  The  exact 
meaning  of  high-pressure  and  low-pressure  ends  must  be 
determined  by  experiment,  but  as  a rough  estimate  it  may 
be  said  that  the  machine  should  be  of  the  Curtis  type  from 
the  stop-valve  pressure  to  atmospheric  pressure,  and  of  the 
reaction  type  down  to  exhaust  pressure  ; that  is,  so  that 
the  work  accomplished  in  the  two  portions  should  be 
approximately  the  same.  There  is  but  little  doubt  that  a 
turbine  built  on  these  lines  would  far  exceed  in  efficiency 
and  reliability  all  the  others  at  present  in  existence,  and  it 
is  indeed  satisfactory  to  learn  that  the  pioneer  in  steam 
turbine  manufacture  in  this  country  is  now  engaged  in 
experimenting  with  such  a machine,  and  a few  years  hence 
we  may  expect  to  see  its  general  adoption. 


EVAPORATIVE  CONDENSERS. 


Ik  view  of  the  article  on  this  subject  contributed  by  Mr. 
E.  K.  Scott  in  our  issue  of  September  24th,  Mr.  A.  J. 


Coal  Test,  July  27th,  1909.  Non-Condensing. 


Time. 

Machine  reading. 

Units. 

Lb.  of 
coal. 

Lb.  per 
unit. 

- 

Load 

in  kw, 

3-4 

2.592 

2,676 

84 

560 

6-6 

3 

74  5 

4-5 

2,676 

2,761 

85 

784 

9 2 

4 

5—6 

2,761 

2,837 

76 

672 

88 

5 

72  0 

6—7 

2,837 

2,907 

70 

672 

96 

6 

85  8 

7-8 

2,997 

2,976 

691 

1,008 

12  2 

( l 

819 

655,627 

655,640 

13  J 

l 8 

131-6 

8—9 

2,976 

655,640 

2,979 

655,815 

31 
175  J 

17  8 

1,456 

81 

{.90 

269  5 
165  7 

9-10 

655,815 

2,979 

656,008 

3,027 

1931 
48  j 

■241 

2,016 

83 

84  6 
72  0 

10-11 

656,008 

656,116 

108' 

-118 

1,288 

10  9 

3,027 

3,037 

10 

11 

3,037 

3,095 

58 

616 

10  6 

992 

9,072 

9 15 

1 

Coal  Te9t,  Condensing.  Monday,  July  26th,  1909. 


Time. 

Machine  reading. 

Units 

generated. 

Lb.  of 
coal. 

Lb.  per 
unit. 

3-4 

71,573 

71,669 

96 

I 

448 

46 

4—5 

71,669 

71,769 

100 

504 

5-0 

5-6 

71,769 

71,843 

74 

560 

7 5 

6—7 

71  843 

71,917 

74 

672 

90 

7-8 

71.917 

72,002 

85 

616 

725 

8-9 

72,002 

72,035 

33 

655,178 

655,295 

117] 

-159 

1,390 

87 

2,457 

2,466 

^ - 

9-10 

| 655,295 

655,472 

1771 

>235 

1,344 

5-7 

2,466 

2,524 

58 

10—11 

655,472 

655,609 

137 

■ 140 

896 

64 

2,524 

2,527 

3 

11—11.45 

! 655,609 
2,527 

655,627 

2,572 

18' 

45. 

► 63 

448 

71 

Total  ... 

1 

— 

1,026 

6,878 

67 

26'7  % saving 

Pence  per  unit,  ,3148d. 


Coal  used,  smudge,  8s.  10d.,  hand  fired,  CroBthwaite  firebars; 
barometer,  29 ; vacuum,  highest,  27  ; lowest,  24^  ; coal  saving  shown 
on  tests,  267  per  cent. 

New  Condensing  Plant  Results. 


Contract  price  £1,600 

Interest  and  principal  on  £1,600  at  7 per  cent.  ...  £112 

Coal  1,640  tons  at  present  price  8s.  lOd £724 

Saving  shown  on  test  267% 

26  7 on  £724  £193 

Interest  and  principal  £112 

Coal' saving  ...  £193 


Net  gain  £81,  after  paying  interest  and  principal. 


Beckett,  borough  electrical  engineer,  Bridlington,  has  kindly 
forwarded  the  following  particulars  of  his  plant  : — 

The  condenser  (figs.  1 and  2,  p.  684)  consists  of  12  coils 
of  Ledward’s  corrugated  pipes  arranged  in  one  group  con- 
nected together  by  a common  exhaust  main  at  the  top  and  a 
vapour  pipe  at  the  bottom.  At  three  intermediate  points  the 
water  is  drained  away  from  the  coils  and  led  through  horizontal 
pipes  to  one  end  of  the  condenser,  where  it  passes  through  a 
sealing  chamber,  which  iB  connected  to  the  wet  pump.  Each 
drainage  section  is  controlled  by  a valve,  so  that  the  hot  well 
temperature  may  be  varied  as  desired,  and  a higher 
temperature  obtained  than  that  corresponding  to  the  vacuum. 

The  air  pumps  are  of  the  Edwards  three-throw  type 
motor  driven,  10  in.  diameter  x 10  in.  stroke  with  a separate 

rotary  wet  pump.  . 

The  air  pumps  and  the  circulating  pump,  which  is  also 
motor-driven,  also  the  switchboard  for  the  three  motors,  are 
installed  in  a section  of  the  boiler  house. 

The  whole  of  the  condensed  steam  passes  from  the  wet 
pump  to  the  gauge  tank  of  a Lea  recorder.  This  tank  is 
placed  close  to  the  hot  well  from  which  the  feed  pumps 
draw,  while  the  recorder  proper  is  fixed  in  the  engine  room. 
A pipe  is  connected  between  the  tank  and  the  recorder  to 
maintain  the  same  level  throughout,  and  by  this  means  an 
exact  record  is  kept  of  the  steam  consumption. . 

The  plant  is  installed  for  dealing  with  a maximum  load  of 
500  kw.,  the  power  absorbed  by  the  air  pump  is  4 kw.,  and 
by  the  circulating  pump  2 kw.  The  low  power  consump- 
tion is  due  to  the  fact  that  the  amount  of  water  circulated 
over  the  condenser  and  the  height  to  which  it  is  lifted 
(15  ft.)  are  extremely  low. 

Coal  tests  have  been  carried  out  both  condensing  and 
non-condensing  under  precisely  similar  conditions  of  load, 
and  a saving  of  26’7  per  cent,  has  been  obtained.  In 
addition  to  this  saving  there  is  also  a large  saving  in  water, 
which  from  the  town’s  supply  costs  9d.  per  1,000  gallons. 


C ORRE  SPONDENCE . 

Letters  received  by  us  after  5 p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Coefficient  of  Sell-Induction. 

Your  reviewer  must  again  claim  your  indulgence  in  order 
to  reply  to  the  letter  of  Messrs.  Cramp  and  Smith,  published 
in  your  last  issue.  They  accuse  him  of  reading  a meaning 
into  their  words  which  they  had  not  intended.  All  that  he 
did  was  to  quote  seven  consecutive  lines  from  one  of  their 
letters,  and  two  from  another,  and  propound  to  your  readers 
the  riddle  of  reconciling  the  statements  contained  in  them. 
If  this  be  reading  a false  meaning  into  their  words,  then  he 
apologises.  Messrs.  Cramp  and  Smith  may  have  perfectly 
clear  notions  in  their  own  minds  of  what  they  mean,  but 
outsiders  can  only  judge  by  what  they  have  written. 

They  admit  that  “in  a strict  academic  sense  it  is,  of 
course,  true  ” that  Maxwell’s  coefficient  cannot  be  used  in  a 
vector  equation  at  all.  Yet  “ they  cannot  agree  with  this 
statement,”  because  “ if  logically  followed  it  would  effectively 
destroy  every  ordinary  alternating-current  calculation  ! ’ 
In  your  reviewer’s  opinion  this  is  sorry  stuff.  It  sounds  as 
if  they  said  that  the  gods  are  false,  yet  we  cannot  get  on 
without  them.  Surely  it  is  unnecessary  for  scientists  to 
assume  such  a humiliating  attitude. 

“ By  substituting  for  irregular  waves  their  equivalent 
sine  waves.”  The  assumption  is  made  here  that  there  is 
such  a thing  as  an  equivalent  Bine  wave.  Your  reviewer 
thinks  that  this  idea  was  exploded  some  years  ago. 

“ All  this  follows  from,  and  is  exemplified  in,  the  work  of 
Steinmetz,  Thompson  and  many  others.”  It  is  useless  for 
the  authors  to  quote  the  authority  of  these  high  priests, 
unless  they  give  chapter  and  verse.  They  might  as  well 
summon  Aristotle  and  Lucretius  to  their  aid.  They  also 
quote  the  second  volume  of  Dr.  Russell's  “ Treatise  on 
Alternating  Currents,”  apparently  not  so  much  for  the  pur- 
pose of  confuting  your  reviewer,  but  rather  to  point  out  the 
superior  merits  of  their  own  volume. 
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They  tell  him  that  he  will  find  in  this  volume  under  the 
equations  for  the  transformer  “ an  expression  for  Maxwell’s 
coefficient  in  terms  of  the  reluctance  of  an  air  circuit.  Dr. 
Kus8ell  further  points  out  that,  to  an  iron  circuit  with  con- 
stant permeability,  these  equations  are  applicable  ; and  in 
subsequent  calculations  not  only  does  he  assume  the  per- 
meability as  constant,  but  he  also  attempts  to  justify  the 
neglect  of  iron  losses  ; of  which  neglect  at  least  we  are  not 
guilty.” 

Your  reviewer  has  looked  up  the  references  in  the  above 
quotation,  and  is  surprised  to  find  that  they  are  hopelessly 
inaccurate.  Dr.  Russell  does  not  give  an  expression  for 
Maxwell’s  coefficient  in  terms  of  the  reluctance  of  an  air 
circuit.  When  discussing  the  iron  circuit  transformer,  he 
neither  assumes  that  the  core  has  constant  permeability,  nor 
does  he  neglect  the  iron  losses. 

In  conclusion,  it  is  well  to  remind  electricians  that  self- 
inductance depends  not  only  on  the  number  of  turns,  and 
the  geometrical  shape  of  a coil,  but  also  on  the  thickness  of 
the  wire.  If  this  wire  be  infinitely  thin,  then  the  inductance 
is  infinitely  great  whatever  may  be  the  shape  of  the  coil.  If 
there  is  iron  in  the  neighbourhood  of  the  coil,  the  notion 
that  the  flux  is  proportional  to  the  current  is  one  which  will 
appeal  only  to  the  simple  ones  of  this  world.  To  assume 
that  this  quantity  can  be  represented  by  a complex  variable 
is  a leap  in  the  dark.  If  we  make  such  suppositions  we  can 
deduce  from  them  certain  formulas  which  may,  or  peradven- 
ture  may  not,  represent  approximately  what  happens  in 
practice.  As  it  is  absolutely  impossible  to  calculate,  even 
roughly,  the  magnitude  of  the  errors  introduced  by  these 
assumptions,  the  whole  performance  must  remain  a botching 
piece  of  work. 

If  there  is  no  self-inductance  when  iron  is  present,  then 
how  can  we  make  our  calculations  ? It  is  certainly  more 

difficult  in  most  cases,  but  in  a few  cases  it  can  be  done 
quite  easily.  For  example,  we  can  prove  easily  that  the 
magnetising  turns  of  a constant-potential  transformer  are 
very  approximately  constant.  We  can  even  discuss  the 
effects  of  wave  shape  on  the  voltage  drop  in  the  secondary. 
In  this  connection  Ampere’s  and  Faraday’s  laws  are  invalu- 
able. Unfortunately  no  one  has  yet  explained  in  a rational 
manner  how  hysteresis  can  be  accurately  taken  into  account 
in  our  equations.  Further  research  in  this  direction  is  badly 
wanted. 

Tt  is  of  importance  that  the  youthful  engineer  should 
know  where  the  quagmires  are  in  the  grounds  on  which  he 
intends  some  day  to  build.  If  he  is  ignorant  of  their 
existence,  is  there  not  a serious  risk  that  he  may  erect  a 
noble  superstructure  on  one  of  them,  which  when  the  rains 
come,  and  the  winds  blow,  will  gradually  sink  from  sight, 
and  he  will  see  the  labour  of  the  best  years  of  his  life  pass 
away  like  a dream.  Would  he  not  then  have  reason  to 
blame  his  teachers  ? Instead  of  warning  him  of  the 
treacherous  quagmires,  they  lure  him  on  to  them  by  showing 
that  they  can  support  light  structures.  Some  of  these  seem 
to  have  drifted  on  to  firm  foundations  mainly  by  good  luck, 
others  are  at  the  mercy  of  every  breeze.  Is  it  not  the  duty 
of  every  teacher  to  purge  the  eyesight  of  his  pupils  with 
“ euphrasy  and  rue,”  so  that  they  may  be  able  to  examine 
carefully  the  foundations  on  which  they  have  to  build  ? 

Your  Reviewer. 


Finance  and  Industry. 

Being  the  inventor  of  a new  wiring  system,  and  after 
having  a four  months’  hard  struggle  to  raise  working  capital, 
I have  read  your  leading  article  in  last  week’s  issue  with  the 
greatest  interest.  Every  word  I can  personally  confirm  and, 
as  far  as  this  country  is  concerned,  I may  say  that  the 
taking  out  of  a patent  is  simply  child’s  work  in  comparison 
with  the  difficulty  in  getting  the  necessary  working  capital 
to  put  the  invention  on  the  market. 

At  the  present  time  one  would  surely  think  the  greatest 
need  of  the  electrical  industry  is  a cheap,  simple  and  reliable 
wiring  system.  And,  yet,  what  are  the  facts?  I wrote  to 
near  ly  three-hundred  directors  of  electrical  supply  companies 
pointing  out  that  I had  invented  and  perfected  such  a system 
and  asking  their  co-operation  in  placing  it  on  the  market. 
Eagerly  I awaited  their  replies,  for  these  were  the  very  people 
who  would  be  most  interested  in  such  a thing  as  a help  in 


securing  better  financial  results  for  their  concerns.  To  my 
disappointment  I had  but  one  reply,  and  this  simply  stated 
the  writer  regretted  he  could  not  help  me.  Not  one  thought 
it  worth  their  while  to  investigate  matters,  and  yet  people 
wonder  why  the  Germans  and  Americans  are  getting  ahead 
of  us. 

Having  failed  to  secure  the  financial  help  of  the  directors, 
I next  approached  a well-known  manufacturing  and  supply 
concern,  whose  name  is  a household  word  in  the  electrical 
industry.  This  firm  simply  acknowledged  my  letter,  and 
stated  the  matter  would  have  further  consideration.  After 
waiting  for  some  time,  I decided  to  call  personally  and  in- 
vestigate matters.  As  the  gentleman  I wanted  to  see  was 
engaged  at  the  moment,  I had  a conversation  with  the 
manager  of  the  showroom,  and  I explained  my  new  wiring 
system  to  him  by  means  of  actual  models.  He  examined 
them  carefully,  and  was  quite  enthusiastic  in  praise  of  the 
whole  thing.  Just  then  the  gentleman  I wanted  to  see  came 
along,  and  the  following  took  place  : — “ Oh,  Mr.  Martyn,  we 
are  writing  to  you  to-day  to  say  your  new  wiring  invention 
does  not  interest  us.”  The  manager  of  the  showroom  : 
“ Oh,  Mr.  So-and-So,  have  you  seen  this  system  ? ” “ No  ; 
what  is  it  ? ” Further  comment  is  needless.  And  yet  a 
shareholder  friend  of  mine  wonders  why  this  firm  is  doing 
so  badly. 

I am  now  in  communication  with  some  city  people,  but  it 
is  difficult  to  say  if  I shall  be  successful  in  raising  the  neces- 
sary working  capital,  and  I am  determined  the  invention 
shall  npt  be  strangled  by  company  promoters.  The  system 
is  so  simple  that  any  village  mechanic  could  erect  it,  so 
reliable  that  it  is  safer  than  any  method  now  in  use,  and  its 
cost  should  be  about  half  in  comparison  with  present 
standards.  It  has  been  most  favourably  reported  upon  by 
well-known  consulting  engineers,  central  station  engineers 
and  even  by  yourselves  (see  page  216  of  the  Electrical 
Review,  August  6th,  1909)  ; and  for  the  want  of  working 
capital  I am  beginning  to  doubt  more  and  more  every  day 
if  I shall  succeed  in  getting  it  on  the  market  in  this  country, 
and  for  this  reason  an  invention  which  is  undoubtedly  of  the 
greatest  benefit  to  the  electrical  industry  must  stand  on  one 
side. 

Sarsfleld  W.  Martyn,  A.M.I.E.E.,  A.M.I.Mech.E. 

London,  N.W.,  October  19th,  1909. 


British-made  Magnetos. 

There  recently  appeared  in  your  columns  a letter  calling 
attention  to  the  fact  that  the  large  majority  of  British  motor- 
cars are  fitted  with  foreign  magnetos.  Your  correspondent 
drew  some  conclusions  rather  to  the  detriment  of  British 
electrical  manufacturers,  and  finally  asked  why  it  was  that 
no  British  firm  could  turn  out  a magneto  to  compete  with 
the  foreign  machine.  He  concluded  by  saying  that  the  car 
manufacturers  are  only  too  anxious  to  secure  a reliable 
British  magneto.  May  we  offer  some  observations,  as  the 
result  of  our  experience  ? 

We  have  been  manufacturing  ignition  apparatus  for 
motor-cars  almost  since  the  beginning  of  the  motor  industry, 
and  have  equipped  thousands  of  cars,  and  can  claim,  we 
think,  to  be  fairly  experienced  in  ignition  requirements. 

About  four  years  ago  we  turned  our  attention  to  magnetos, 
and  spent  some  thousands  of  pounds  in  experimenting, 
until  finally  we  brought  our  machine  to  perfection.  Our 
magneto  gives  dual  ignition  and  switch  starting  from  the 
dash,  and  is  considered  in  many  respects  in  advance  of  any 
other  magneto.  In  price  also,  our  magneto  will  compare 
very  favourably  with  all  the  leading  foreign  makes. 

We  have  spent  large  sums  in  advertising,  and  as  a result 
we  are  selling  a large  number  of  machines.  The  magnetos 
we  have  supplied  are  giving  every  satisfaction,  and  in  every 
way  it  would  seem  as  though  the  British  magneto  problem 
were  solved. 

So  far,  so  good  ; but  when  we  approached  the  car  manu- 
facturers our  difficulties  commenced. 

Your  correspondent  said  that  the  motor-car  makers  would 
rather  use  a British  magneto  if  they  could.  We  wish  this 
were  so,  for  we  have  found  nothing  but  obstacles  placed  in 
our  way  up  to  the  present.  In  some  cases  the  car  manufac- 
turers are  willing  to  test  the  magneto,  and  are  even  quite 
flattering  in  their  reports,  but  this  is  as  far  as  they  will  go. 
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It  appears  that  makers  have  even  signed  agreements  with 
orei^n  magneto  firms  undertaking  to  supply  no  other 
cao-neto  than  their  own  unless  the  buyer  of  the  car  definitely 
specifies  another  make.  In  fact,  we  have  this  morning 
•eceived  a letter  from  a well-known  car  maker  in  precisely 
hese  terms.  The  British  magneto  manufacturer  is  thus  on 
■he  horns  of  a dilemma,  and  he  must,  perforce,  appeal  to  the 

Dublic.  , , . 

' If  the  public  will  specify  British  magnetos  for  their  new 
’are  for  next  season,  the  car  manufacturers  will  be  unable  to 
refuse  to  supplv  them.  The  matter  really  rests  in  the  hands 
of  the  public,  and  it  is  entirely  at  their  option  to  encourage  or 
discourage  the  .home  manufacturer  of  electric  magneto 

equipment.  jn0,  c.  Fuller  & Son. 

London,  E.,  October  20th , 1909. 


Surely  it  is  about  time  that  something  was  done  to  put 
this  thing  down,  and  the  sooner  it  is  done  the  better  it  will 

be  for  all  concerned.  A .... 

Supply  or  Contract  (not  both). 


„ A Question  on  Load  Factor. 

Will  some  one  kindly  inform  me  whether  I should  be 
correct  in  including  the  capacity  of  the  battery  in  deter- 
mining the  load  factor  of  a tramway  station,  and,  if  so,  how 
this  should  be  determined  ? 

The  plant  consists  of  two  1 00 -kw.  generators  and  a battery 
of  980  ampere-hours  capacity.  The  machines  run  about  14 
hours  a day,  the  load  being  commenced  and  finished  on  the 
battery. 

I feel  inclined  to  ignore  the  battery,  take  the  station 
capacity  as  200  kw.,  and  reckon  on  a 14-hour  day. 

Ratio. 


The  Relative  Costs  of  Electricity  and  Gas. 

For  the  purpose  of  comparing  the  relative  costs  of  light- 
ing by  electricity  and  gas,  I understand  that  some  Govern- 
ment officials  assumed  8 units  equivalent  to  1,000  ft. 

of  gas.  . . 

Would  you  please  state  what  price  of  gas  is  equivalent  to 
electric  light  (100  volts)  at  6d.  per  unit  with  Osram  lamps. 

Can  you  give  such  standards  of  comparison  as  used  by 
the  Postmaster- General,  any  Government  department,  or 
big  Corporations? 

A«  £>•  V'* 

[This,  as  has  often  been  pointed  out,  is  a fallacious  mode 
of  comparison.  It  is  like  comparing  an  electric  oven  with  a 
kitchen  range  on  the  single  and  inadequate  basis  of  cost  of 
fuel.  There  is  no  direct  comparison  of  any  value  on  such  a 
restricted  basis.  The  cost  of  electricity  under  the  con- 
ditions stated,  would  be  about  the  same  as  that  of  the  gas 
required  to  give  the  same  number  of  candle-hours,  at  3s.  per 
thousand  cubic  feet,  but  the  cost  of  running  an  establish- 
ment lighted  with  electricity  has  repeatedly  been  proved 
less  than  that  of  one  lighted  with  gas. — Eds.  E.R.] 


Publication  of  Prospective  Business. 

I think  it  would  be  interesting  to  hear  the  views  of  your 
readers  on  the  publication  of  prospective  business.  My  own 
idea  is  that  it  is  hardly  less  than  a curse  to  manufacturers, 
their  representatives  and  purchasers  alike.  What  happens 
is  that  a paragraph  appears  in  the  papers  to  the  effect  that 
the  T.C.  of  Timbuctoo  had  before  them  a report  by  the 
engineer,  Mr.  Smyth-Jones,  re  extensions.  Thereupon 
every  manufacturer  who  is  any  good  bombards  Mr.  ISmyth- 
Jones  with  circulars,  and  hosts  of  representatives  call  upon 
him.  Ultimately  the  matter  is  either  shelved  or  tenders 
are  called  for,  and  there  is  the  same  old  fight  for  the  con- 
tract at  an  unremunerative  figure.  The  net  result  in  any 
case  is  that  the  manufacturer  and  his  representative  have 
wasted  time,  trouble  and  money,  the  engineer  has  been 
bothered,  and  nobody  is  any  better  off  than  if  the  job  had 
never  been  mentioned  till  tenders  were  invited. 


Contractor,  Supply  House,  and  Manufacturer. 

])o  you  not  think  that  it  is  about  time  the  contractor,  the 
supply  house,  and  the  manufacturer  understood  exactly  their 
respective  positions  in  the  electrical  world  ? Every  week 
there  appear  letters  in  the  electrical  papers  calling  attention 
to  either  one  or  the  other  of  these  people  cutting  one  another  s 
throats  and  tumbling  over  each  other  in  the  effort  to  secure 
business. 

Only  this  week  I notice  that  one  of  the  largest  electrical 
machinery  manufacturers  in  the  country  has  accepted  a 
paltry  wiring  job,  but  has  placed  the  carrying  out  of  the 
work  in  the  hands  of  a contractor.  (Observe  the  kindness  in 
cutting  a man’s  throat  and  then  giving  him  a piece  of 
sticking  plaster  to  patch  it  up  again.) 

And  what  do  you  think  of  the  lamp  manufacturer  who, 
instead  of  openly  giving  better  terms  to  the  consumer, 
sneakingly  offers  him  lamps  at  14  to  the  dozen  ? 


The  Publication  of  Salaries. 

It  has  often  been  a matter  of  wonder  to  me  why  you 
publish  particulars  of  salaries.  Of  what  possible  interest  to 
anyone  can  it  be  to  read,  as  those  who  run  may  do  this  week, 
of  the  appointment  of  a gentleman  at  30s.  per  week  ? More- 
over, there  are  the  recipients  themselves  to  consider.  I should 
think  the  feelings  of  any  engineer  would  at  any  rate  be  mixed 
when  reading  in  the  paper  that  his  salary  had  been  increased 
from  £200  to  £210  per  annum,  which  seems  to  be  about  the 
usual  extent  of  Corporation  generosity. 


Unemployment. 

I have  been  much  interested  in  the  correspondence  on 
unemployment  and  combination  in  your  last  few  issues.  I he 
question  is  one  that  vitally  affects  the  workers,  whether  they 
style  themselves  electricians,  electrical  fitters,  or  wiremen, 
but  I cannot  let  the  letter  of  “ Unity  is  Strength  pass 
without  comment.  He  says  : “ Most  people  are  aware  there 
is  already  an  Electrical  Trades  Union,  but  the  bulk  of  their 
members  are  wiremen;”  so  far  ’tis  true,  but  he  goes  on  to 
say  : “ They  do  not  make  any  provision  for  other  branches, 
and  even  if  they  do,  all  candidates  accepted  are  classed  as 
wiremen,  that  being  their  main  object.”  This  is  simply 
rubbish  ; the  men  accepted  in  the  Electrical  Trades  1 nion 
are  classed  according  to  their  trade,  the  same  as  they  are  in 
any  other  trade  union.  Again,  “ what  we  want  to  do  is  to 
organise  electricians,  men  who  have  served  a specified  time 
at  the  trade,  and  can  do  wiring,  and  are  capable  of  taking 
charge  of  plant,  and  doing  running  repairs.”  This  is 
exactly  what  the  Electrical  Trades  Union  has  been  trying 
to  do  for  some  years,  and  the  “ bulk  of  their  members 
have  exactly  these  qualifications. 

The  fact  of  the  matter  is,  the  term  wireman  has  been  as 
much  abused  as  the  term  electrician.  _ 

A man  or  a youth  who  has  been  about  a fortnight ^carbon- 
ing  arc  lamps  (and  cleaning  windows)  in  a draper’s  shop, 
becomes  at  once  an  “ electrician,”  but  after  following  various 
phases  of  employment  and  half  ruining  a few  contractors  who 
have  eccentric  ideas  of  cheapness,  he  may  become  a species 
of  wireman,  but,  fortunately,  there  are  other  types  of 
wiremen.  There  is  the  man  who  has  served  a genuine 
apprenticeship  and  is  able  to  lay  down  an  electrical  plant, 
including  motors,  switchboards,  wiring,  telephone,  bells, 
lifts  and  all  the  many  electrical  appliances  now  so  common 
to  a modern  works,  ship,  or  block  of  offices.  This  is  the 
real  wireman,  and  with  all  due  respect  to  other  grades,  he  is 
one  of  the  most  important  units  in  the  electrical  industry. 

To  those  “ electricians  ” in  charge,  shift  engineers,  sub- 
station attendants,  and  others  who  may  feel  they  are  above 
the  ordinary  trade  union,  let  me  point  out  that  by  combina- 
tion in  the  Electrical  Trade  Union  many  others  in  addition 
to  armature  winders  and  wiremen  have  been  enabled  to 
establish  a reasonable  rate  of  wage,  that  we  have  an 
efficient  organisation  ready  to  hand,  that  we  desire  to  see 
all  gradeB  of  competent  electrical  workers  combined,  and  if 
these  men  are  really  anxious  to  see  better  conditions  prevail, 
they  will  not  endeavour  to  form  a multiplicity  of  sectional 
organisations  which  will  only  lead  to  chaos,  but  will  join  the 
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organisation  which  was  formed,  and  is  maintained,  by 
electrical  tradesmen  for  the  betterment  of  the  electrical  trade. 
By  so  doing,  “ Unity  is  Strength,”  and  others  who  have 
written  on  the  subject,  will  be  carrying  out  their  own  ideas 
to  their  logical  conclusion. 

In  furtherance  of  these  objects,  I will  be  pleased  to 
correspond  and  give  further  information  to  any  who  will 
write  to  me  direct. 

J.  Rowan, 

General  Secretary,  E.T.U. 

Manchester,  October  20/A,  1909. 


If  my  first  letter  starts  a society  of  the  genuine  brand  of 
electricians  demanding  a living  wage  and  keeping  up  the 
prestige  of  our  trade,  I shall  not  only  be  rewarded,  but 
delighted  ; this  is  the  only  means  of  extracting  the  wheat 
from  the  chaff. 

The  great  complaint  and  growing  evil  is  that  the  electrical 
market  is  flooded  with  inexperienced  men,  whilst  the  good 
brand  are  shut  out. 

In  these  days  of  combines  and  federations  of  masters 
fighting  the  right  with  their  might,  it  is  incumbent  to  keep 
up  a defence  (not  defiance)  ; therefore,  I am  rather  afraid 
of  new-born  societies,  because  their  weakness  is  a loophole 
for  cowardly  attack.  My  reference  to  the  A.S.E.  electrical 
section  was  owing  to  its  long  and  tried  establishment  and 
powerful  representation  in  the  House  of  Commons  on  burning 
complaints  and  trade  injustice  and  tyranny. 

We  often  hear  of  the  tyranny  of  Trade  Unionists  in 
shops  in  not  giving  a royal  welcome  to  men  with  a keen 
relish  for  plums  fought  for  and  dearly  bought  by  others. 
We  shall  always  find  plenty  of  passengers  willing  to  travel 
without  paying  their  fare.  Bad  as  the  boycotting  is,  this  is 
nothing  to  the  tyranny  of  masters  if  we  stand  alone. 

In  some  cases  men  offer  their  services  merely  for  the 
experience,  whilst  their  board  and  clothes  are  found  or  drawn 
from  the  bottomless  pit  of  unearned  increment.  What 
chance  has  the  poor  boy  with  brains,  and  no  cash,  or  rich 
parents  to  lean  on  for  supplies  ? 

As  magnetism  and  electricity  are  twin  sisters,  so  are 
theory  and  practice.  Practice  is  the  proof  of  the  pudding, 
and  men  with  merits  and  ability  should  have  a clear  road 
to  elevation,  and  poverty  should  never  be  a hindrance. 

• Wm.  Podmore. 

Sheerness-on-Sea. 


Train  Lighting. 

Will  any  reader  please  give  information  on  the  following 
points  relative  to  train  lighting  by  electricity  ? — 

1.  Name  of  firm,  making  and  pushing  the  “Moskowitz” 
system,  or  any  railway  on  which  it  is  in  use,  results,  &c. 

2.  Any  railway  using  the  Leitner-Lucas  system. 

3.  Any  railway  on  the  Continent  (or  elsewhere)  actually 
using  a turbo-generator  set  on  the  engine  for  main  lighting, 
with  data,  or  where  the  same  can  be  obtained. 

Railway. 


"STERLING”  CENTRAL-BATTERY 
AUTOMATIC  INTERCOMMUNICATION 
TELEPHONES. 


Sometimes,  as  recently  in  the  lighting  industry,  revolution  is  a 
more  appropriate  word.  The  introduction  Of  the  central-battery 
system  into  exchange  communication,  for  example,  whereby 
innumerable  isolated  primary  batteries  at  subscribers’  stations  were 
replaced  by  one  big  storage  battery  at  the  exchange,  practically 
effected  a revolution  in  this  class  of  work.  The  adoption  of  the 
system  in  connection  with  the  allied  function  of  intercommunica- 
tion between  the  different  offices  or  departments  in  a single 


Fig.  1. — Automatic  Intercommunication  Battery  Ringing 
Telephone,  with  Radial  Switch,  Wall  Type. 

building  has  been  somewhat  delayed,  doubtless  on  account  of  the 
difficulties  inherent  in  this  special  problem ; it  must  be  borne  in 
mind  that  in  this  case  no  staff  of  experts  is  at  hand  to  remedy 
defects,  and  therefore  no  defects  muBt  be  allowed  to  arise ; more- 
over, there  are  no  switchboard  operators  to  put  the  different  stations 
in  communication  with  one  another ; each  user  is  his  own  operator. 
There  are  also  technical  and  commercial  difficulties  to  be  overcome. 


The  march  of  progress  in  electrical  science,  which  is  constantly  biing- 
ing  into  view  new  and  surprising  developments  in  almost  all  branches 
of  the  industry — so  that  what  was  novel  five  years  ago  has  become 
a “ back  number  ” to-day — is  as  steady  and  continuous  in  telephonic 
matters  as  in  any  other  department  of  electrical  activity.  But  the 
gTeat  advances  that  have  been  made  in  telephony  are  probably  less 
fully  appreciated  by  the  bulk  of  the  electrical  profession  than  those 
in  more  familiar  subjects,  principally  because  there  is  so  little  in 
common  between  telephony  and  the  heavier  branches  of  electrical 
engineering.  Telephone  engineers,  like  telegraph  engineers,  are, 
above  all  things,  specialists;  and  their  work,  except  in  respect  of 
its  fundamental  principles,  is  to  a great  extent  a sealed  book  to  the 
average  electrical  engineer.  Nevertheless  it  is  a most  interesting 
subject,  well  worthy  of  study  and  presenting  many  remarkable 
examples  of  mechanical  ingenuity  and  patient  evolution. 


Fig.  2.— Automatic  Intercommunication  Batteby  Ringinq 
Telephone,  with  Radial  Switch,  Table  Pattern. 

A solution  of  the  problem  has  been  attained,  however,  and  is 
embodied  in  the  new  system  of  “ automatic  intercommunication 
telephones”  which  has  recently  been  put  on  the  market  by  the 
Sterling  Telephone  and  Electric  Oo.,  Ltd.  In  this  system  only  one 
central  battery  is  employed,  and  a great  economy  is  thus  effected; 
for  example,  in  an  installation  comprising  10  stations,  20  microphone 
cells  are  dispensed  with,  their  place  being  taken  by  one  battery  of 
six  cells,  which  serves  for  both  ringing  and  speaking.  This  improve- 
ment haB  been  extended  to  all  the  company’s  intercommunication 
telephone  equipments,  except  those  in  which  magnetos  are  used. 
Fig.  1 shows  one  of  the  wall  instruments,  and  fig.  2 a table  set,  of 
the  radial  Bwitch  type,  employed  in  this  syBtem.  An  important 
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feature  of  these  iB  the  ingenious  patented  device  employed  by  the 
sterling  Co.,  to  effect  self-replacement— the  “ automatic  feature. 
What  this  device  accomplished  was  briefly  explained  in  our  issue  of 
Mav  28th.  We  are  now  permitted  to  show  how  it  is  done. 

The  object  of  the  device  is  to  restore  the  connection  between  the 
receiver  and  the  home  line  automatically  after  another  station  has 


end  A glass  cover  is  provided,  with  a central  hole  for  the 
carbon  rod,  and  a slot  through  which  the  lead  strip  passes.  A 
recess  in  the  bottom  of  the  jar  receives  the  lower  end  of  the  carbon 
rod,  round  which  is  the  “sack”  containing  the  depolanser ; the 
rod'  fits  freely  in  the  sockets,  and  carries  a terminal  at  the  upper 
end.  The  whole  is  of  sound  mechanical  design  ; the  jar  is  excep- 


been  called  up  ; so  that,  no  matter  what  stud  the  selector  switch 
arm  is  left  on,  the  station,  when  not  in  use,  is  always  in  readiness 
to  receive  a call.  In  the  ordinary  way,  to  effect  this  purpose,  it  has 
been  necessary  to  fit  a separate  movement  for  each  hue  at  each 
instrument,  but,  with  this  device,  one  lever  fulfils  the  whole  of  the 
requirements.  To  answer  a call,  the  user  has  merely  to  raise  the 
receiver  and  listen,  his  selector  switch  being  out  of  the  circuit 
altogether.  To  originate  a call,  the  user  places  the  selector  switch  on 
the  desired  contact,  raises  the  receiver,  and  rings,  the  act  of  Iin£*  8 
disconnecting  the  home  line  and  connecting  the  receiver  to  the 
line  selector  switch.  The  replacement  of  the  receiver  on  the  hook 
when  the  conversation  closes  again  actuates  the  lever,  connecting 
the  receiver  to  the  home  line  and  disconnecting  the  selector 
switch.  Besides  effecting  these  operations,  the  device,  by  discon- 
necting one  line,  reduces  the  capacity  of  the  circuit  and  t us 
minimises  cross-talk.  This  is  made  clear  by  the  diagram,  fag.  d, 
which  with  the  footnote  is  self-explanatory. 

It  should  be  added  that  the  illustrations  given  only  represent 
two  out  of  many  patterns  of  the  radial-switch  type ; ana  hg.  4 


Fig.  5. — “ Invicta  ” Sack  Cell. 


tionally  deep  (11  in.),  and  creeping  is  abolished  Six s of  these  are 

required  to  form  the  central  battery  for  an  installation  of  10  or  15 

Stl The^advantage  of  getting  rid  of  a large  number  of  scattered 
batteries  is  self-evident ; at  the  same  time  the  difficulty  of  finding 
convenient  places  to  put  them  in,  and  the  unsightliness  of  the 
necessary  connections,  are  obviated  when  the  central-battery 
system  fs  employed.  We  have  no  doubt  that  the  improvement 
wm  meet  with  the  approval  of  the  user,  and  the  enterprise 
of  the  makers  will  be  duly  rewarded.  We  may  ada  that  the  com 
pany’s  works  at  Dagenham  (Essex)  have  commenced  the  manu- 
facture of  telephones  and  allied  apparatus. 


DIFFERENCES  BETWEEN  ENGLISH  AND 
AMERICAN  PRACTICE.* 


Fig.  4 — "Eba”  Automatic  I.C.  Telephone,  Multiple- 
Leveb  Type. 


shows  one  of  the  multiple-lever  instruments,  arranged  for  central- 
battery  working,  in  which  the  ordinary  separate  self-restoring 

movements  are  employed.  . . , 

If  one  puts  all  one’s  eggs  in  one  basket,  it  is  advisable  to  watch 
that  basket;”  the  Sterling  Co.,  while  putting  all  ts  oells  into  one 
battery,  has  endeavoured  to  render  the  task  of  watching  the 
battery  a sinecure,  and  to  this  end  has  investigated  the  battery 
question  very  closely.  We  were  interested  to  learn  during  a recent 
visit  to  the  company’s  showroom,  that  the  result  had  been  the 
adoption  of  a “ wet  ” cell,  doubtless  on  account  of  the  lower  resist- 
ance and  greater  reliability  of  this  type.  The  pattern  selected  is 
entirely  new-the  two-quart  “Invicta”  sack  type,  illustrated  in 
fig.  5.  In  this  cell,  it  will  be  noticed,  the  zinc,  a split  cylinder  of 
1»!  large  size,  rests  upon  four  inward  projections  of  the  glass  jar,  and 
is  guided  at  the  top  by  similar  projections;  connection  is  made  with 
it  by  means  of  a leaden  strip,  with  a screw  terminal  at  the  free 


By  J.  S.  CONOVER. 


Iany  engineers  and  manufacturers  have  often  wondered  why  there 
eemed  to  be  so  little  demand  in  England  for  articles  which  are 
old  in  this  country  in  laTge  quantities.  This  condition  is  largely 
lue  to  certain  differences  in  engineering  practice,  and  the  following 
xplanation  of  some  of  these  differences  may  be  of  interest  to  the 

eaders  of  the  Review.  . 

The  early  progress  in  the  electrical  lighting  field  in  England  was 

-reatly  impeded  by  the  strict  regulations  imposed  by  the  Govern- 
ment which  made  the  cost  of  producing  and  distributing  electricity 
io  high  as  to  be  almost  prohibitive.  In  the  early  nineties  these 
■egulations  were  materially  modified,  and  the  electric  lighting 
industry  began  to  advance  with  considerable  rapidity.  One 
important  regulation  remained  and  is  Btill  in  force,  which  in  itself 
is  sufficient  to  account  for  many  of  the  differences  in  lighting 
practice  between  this  country  and  England.  Under  this  regulation 
practically  all  electric  lighting  wires  in  cities  and  towns,  large  and 
small  have  to  be  placed  underground.  This  requirement  has 
been  one  of  the  principal  factors  in  limiting  the  use  of  electricity 
for  lighting  purposes  to  cities  or  towns  of  about  20,000  inhabitants 
or  more,  as  smaller  towns  cannot  often  afford  the  expense  of  an 
underground  cable  system.  In  the  large  cities  in  this  country 
underground  cables  are  generally  used,  so  that  the  difference  in 
practice  is  much  less  marked  than  in  the  case  of  smaller  cities  and 
towns  in  which  overhead  cables  are  moBtly  used,  except,  perhaps, 
on  a few  of  the  principal  streets. 

Another  fact  which  has  undoubtedly  had  a considerable  influence 
upon  the  use  of  electricity  for  lighting  purposes  in  small  towns  is 
that,  in  England,  most  of  the  towns  were  provided  with  a gas  plant 
and  distributing  Bystem  before  the  advent  of  electricity  into  the 
lighting  field  In  this  country  such  was  not  the  caBe,  as  many  of 
the  towns  of  between  5,000  and  10,000  inhabitants  have  only  come 
into  existence  within  the  last  10  or  15  years,  and  electricity  has 
had  the  same  chance  with  gas  of  being  firBt  in  the  field.  In  this 

* Abstract  of  an  article  in  the  General  Electric.  Review,  iTT.S.A, 
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country  over  60  per  cent,  of  the  central  stations  generating  and 
distributing  electricity  for  lighting  purposes  are  in  towns  of  less 

than  5,000  inhabitants. 

A large  majority  of  the  electric  lighting  plants  in  England  are 
owned  by  the  municipalities,  which  also  own  the  street  railway 
systems.  In  the  smaller  towns  in  which  only  one  generating 
station  is  required,  it  is  economy  to  combine  the  lighting  and  rail- 
way stations  in  one.  It  is  also  economical  and  convenient  to  have 
the  generators  so  designed  that  they  can  be  used  for  either  class  of 
service.  This  has  led  to  a demand— which  is  practically  unknown 
in  this  country — for  direct-current  generators  which  will  give  about 
460-480  volts  as  shunt  machines,  and  which  are  provided  with  a 
series  field  so  that  they  will  give  500-550  volts  when  operated  as 
compound-wound  machines. 

The  system  of  street  lighting  generally  used  in  England  is  the 
series  multiple ; that  is.  two  lamps  in  series  on  220-240  volts,  or 
four  in  series  on  440-480  volts ; or  the  straight  multiple.  Series 
are  and  incandescent  systems  are  practically  unknown. 

The  comparatively  small  amount  of  alternating-current  distri- 
bution naturally  limits  the  demand  for  lighting  transformers,  and 
even  this  demand  is  different  from  that  in  this  country.  The 
underground  cables  necessitate  the  grouping  of  transformers  and 
the  use  of  larger  sizes,  so  that  the  demand  for  transformers  of 
under  20  kw.  is  very  Bmall.  All  lighting  transformers  have  to  be 
provided  with  ground  shields,  a requirement  which  prevents  trans- 
formers of  standard  American  construction  from  being  used. 

A very  marked  difference  exists  in  the  demand  for  meters,  apart 
from  that  due  to  the  difference  in  the  relative  proportion  of  alter- 
nating and  direct-current  distribution.  In  this  country  practically 
all  house-service  meters  are  wattmeters ; in  England  nearly  all 
direct-current  house-service  meters  are  ampere-hour  meters. 

Until  recently  the  principal  differences  in  incandescent  lamps 
have  been  in  the  voltage  and  the  type  of  base.  The  English 
demand  has  been  primarily  for  voltages  between  220  and  240,  and 
the  bayonet  type  of  base. 

The  demand  for  lighting  apparatus  in  this  country  and  in 
England  differs  in  amount  as  much  as  in  character,  if  not  more.  By 
1902  or  1903  most  of  !the  cities  and  towns  in  England  that  could 
support  an  electric  lighting  plant,  had  one.  The  growth  of  cities 
and  towns  there  is  very  slow  compared  with  that  in  this  country, 
and  very  high  buildings  are  not  replacing  those  of  moderate 
height ; so  that  after  the  more  thickly  settled  portions  of  a city  or 
town  have  been  supplied,  the  yearly  demand  due  to  expansion  is 
relatively  Bmall.  In  this  country  the  erection  ’ of  very  high 
buildings  in  place  of  those  of  four  or  five  stories  creates  an  ever 
and  rapidly  increasing  demand  in  a given  area.  Furthermore,  the 
use  of  electricity  in  England  is  limited  more  to  the  real  need  for 
light,  and  does  not  extend  to  any  considerable  extent  into  the 
realm  of  advertising.  The  central  portion  of  London  is  fairly  well 
lighted,  from  the  standpoint  of  convenience  and  safety,  but  it  is 
dark  as  compared  with  New  York,  due  to  the  lack  of  brilliant 
advertising  displays.  The  yearly  increase  in  the  load  of  the  New 
York  Edison  Co.  is,  I believe,  about  20  to  25  per  cent.,  while  the 
yearly  increase  in  the  total  lighting  load  in  London  is  not  more 
than  5 or  10  per  cent.  The  total  yearly  sale  of  incandescent  lamps 
in  this  country  at  the  present  time  is  estimated  to  be  about 

60.000. 000,  whereas  in  England,  with  a population  approximately 
one-half  as  great,  the  total  yearly  sale  probably  does  not  exceed 

15.000. 000. 

In  the  railway  field  there  are  fewer  marked  differences  between 
the  practices  of  the  two  countries,  although  a number  of  quite 
important  ones  is  to  be  noted.  The  moBt  important,  perhaps,  is 
that  of  speed.  In  England  the  maximum  speed  for  street  railway 
cars  allowed  by  the  municipal  regulations  (which  are  generally 
enforced)  is  about  12  miles  per  hour.  In  this  country,  while  there  • 
are  regulations  in  most  cities,  they  are  not  strictly  enforced,  and 
the  average  maximum  speed  in  cities  and  towns  is  about  25  miles 
an  hour. 

To  the  writer’s  knowledge,  no  interurban  roads  using  the  public 
highways  have  been  built  in  England.  Whether  any  attempts  to 
promote  such  roads  have  been  made  is  also  unknown  to  the  writer, 
but  it  is  pretty  certain  that  speeds  of  from  40  to  50  miles  per  hour, 
which  are  common  in  this  country  on  the  public  highway,  would 
not  be  permitted  in  England,  and  the  authorised  speeds  would 
probably  be  so  low  as  to  make  the  service  unattractive  and  the 
undertaking  unprofitable. 

Another  regulation  which  tends  to  limitthe  extension  of  electric 
roads  into  the  more  thinly  populated  districts,  is  that  the  drop  in 
voltage  in  the  return  circuit  shall  not  exceed  seven  volts.  This 
regulation  has  made  the  use  of  track  boosters  quite  common,  and 
even  with  these  boosters  the  cost  of  return  cables  becomes  a serious 
item  on  lines  extending  into  the  suburbs.  The  limits  set  for  speed 
and  for  drop  in  voltage  in  the  return  circuit  have  had  the  effect  of 
confining  the  field  of  the  electric  railway  to  the  fairly  thickly 
settled  portions  of  good-sized  towns. 

A fact  which  ought  not  to  be  overlooked  in  this  connection  is 
that  the  average  English  working  man’s  wages  give  him  a very 
narrow  margin  above  his  bare  living  expenses,  and  he  will  walk  a 
considerable  distance  rather  than  pay  a car  fare.  This  fact  alone 
would  make  a failure  of  a street  railway  in  an  English  town  of  a 
Bize  sufficient  to  support  a good  paying  road  in  this  country. 

The  type  of  street  car  generally  used  in  England  differs  from 
that  used  in  this  country,  in  that  it  is  of  the  double-deck  type  with 
seats  on  top.  The  low  speed  employed  makes  this  type  of  car 
possible,  and  as  the  regulations  limit  the  number  of  passengers 
carried  to  the  seating  capacity,  this  can  be  almost  doubled  without 
much  expense  or  additional  weight. 

The  usual  practice  in  England  is  to  string  the  trolley  wireB  on 
the  side  of  instead  of  over  the  middle  of  the  track.  This  is  done 
to  minimise  the  length  of  bracket*  and  to  permit  their  use 


wherever  possible,  as  they  are  considered  more  sightly  than  span 
wires.  This  type  of  overhead  construction  necessitates  the  use  of 
a trolley  with  a swivel  head,  which  design  is  practically  unknown 
in  this  country ; furthermore,  the  double-deck  car  requires  a 
special  type  of  trolley  base  to  prevent  the  trolley  pole  from  inter- 
fering with  the  passengers.  There  is,  therefore,  practically  no 
demand  in  England  for  trolleys  of  the  types  which  are  standard  in 
this  country. 

The  low  speeds  do  not  necessitate  motors  of  as  great  capacity  as 
those  generally  used  in  this  country,  and  lower  armature  speeds 
are  required.  This  latter  requirement  led  first  to  the  design  of 
special  low-speed  armatures  to  fit  frames  of  standard  American 
type,  but  lately  it  has  resulted  in  the  design  of  special  motors  for 
the  English  conditions.  The  low  speeds  also  make  it  feasible  to 
use  electric  brakes,  which  have  never  been  employed  to  any  extent 
in  this  country,  and  which  necessitate  a different  type  of  con- 
troller from  that  generally  used  here. 

In  the  field  of  heavy  traction  the  English  practice  has  adhered 
more  closely  to  ours. 

In  the  industrial  field  the  difference  between  English  and 
American  practice  is,  perhaps,  more  one  of  degree  than  of  character. 

Competition  in  most  lines  of  manufacture  is  very  keen,  and 
profits  are  generally  smaller  than  in  this  country.  Stockholders 
are  very  insistent  upon  the  payment  of  regular  dividends,  and  as 
the  directors  of  joint-stock  companies  are  personally  liable  for  the 
payment  of  dividends  which  have  not  been  earned,  they  are  very 
careful  to  satisfy  themselves  that  such  have  been  earned  before 
authorising  their  payment.  The  natural  result  of  these  conditions 
is  a tendency  to  minimise  the  amount  allowed  each  year  for  depre- 
ciation, and  as  the  initial  plants  are  generally  of  a very  substantial 
character,  rates  of  depreciation  which  would  not  be  considered 
sufficiently  high  in  this  country  are  considered  satisfactory  in 
England. 

Many  manufacturing  firms  in  England  are  just  about  able  to  pay 
a dividend,  after  making  the  usual  provisions  for  depreciation. 

The  difference  in  conditions  between  the  two  countries  extends 
even  into  the  field  of  renewal  parts.  A characteristic  of  the  | 
English  is  their  ability  to  make  things  last  a long  time  and  continue  I 
to  give  good  service.  This  is  due,  in  some  measure  at  least,  to  the  ‘ 
fact  that  they  usually  have  an  ample  equipment  for  the  require-  ! 
ments  of  the  service  and  are  able  to  give  it) (systematic  inspection 
and  care. 

The  English  market  can  be  classed  as  a very  restricted  one  as 
compared  with  our  market.  A restricted  market  must  have  an 
effect  upon  those  who  are  supplying  it,  and  the  natural  result  is 
relatively  small  production  and  a limited  stock.  This  is  just  what 
one  finds  in  England  in  nearly  every  branch  of  business.  It  is  | 
quite  clear  that  a manufacturer  who  has  a small  production  and 
carries  only  a very  limited  stock  cannot  afford  to  install  the  same 
sort  of  equipment  as  the  manufacturer  who  has  a large  produc-  l| 
tion  and  carries  a large  stock.  The  English  manufacturer  must 
then  get  along  with  the  minimum  equipment,  and  have  that  equip- 
ment as  flexible  as  possible. 

The  necessity  for  minimising  his  equipment  has  forced  the 
English  manufacturer  to  make  the  best  use  of  what  he  has,  and  in 
doing  this  he  often  shows  great  skill.  In  going  through  one  of  the 
large  shipyards  on  the  Tyne,  near  Newcastle,  I remember  being  very 
much  impressed  by  finding  in  the  middle  of  an  old  and  badly -lighted 
shop  with  a very  poor  equipment  of  tools,  a thoroughly  modern 
5,000-h.f.  triple-expansion  marine  engine  in  process  of  construction, 
the  height  of  which  was  so  great  that  a hole  had  been  made  in  the 
roof  to  permit  of  its  erection.  The  average  American  manufacturer 
would  not  undertake  to  build  saw-mill  engines  in  such  a shop  and 
with  such  an  equipment,  and  yet  I 'doubt  if  the  best  equipped  shop 
in  America  could  produce  an  individual  engine  of  equivalent  size 
and  type,  of  better  quality  or  at  a lower  cost.  If  a number  of 
duplicates  were  required,  the  English  shop  would,  of  course,  be  at 
a great  disadvantsge  ; but  in  England  a number  of  duplicates  are 
seldom  required,  and  the  manufacturers’  facilities  are  fairly  well 
suited  to  the  character  of  the  demand. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


Verltys’  Installation  Manufactures. 

We  understand  that  since  the  issue  of  “Verity  in  Three 
Volumes,”  Messes.  Vhbitys,  Ltd.,  of  31,  King  Street,  Covent 
Garden,  London,  W.C.,  have  been  so  constantly  asked  by  their  | 
customers  for  particulars  and  prices  of  small  plants  suitable  for  up- 
country  electrical  installations  in  bungalows  and  on  tea  and  rubber 
plantations,  that  they  have  published  a pamphlet,  X108,  giving  the 
details  generally  desired,  and  a copy  of  this  is  before  us  as  we 
write.  It  shows  direct-coupled  petrol  or  paraffin  engines  and 
dynamos,  and  all  other  parts  going  to  make  up  an  installation. 
The  plants  are  well  past  the  experimental  stage,  for  Messrs.  Verity* 
have  quite  a number  of  them  running  here  in  England,  and  already 
several  abroad.  It  is  claimed  that  they  are  so  simple  that  the 
average  gardener  or  groom  can  easily  look  after  them,  and  owing  to 
their  small  weight  they  can  readily  be  moved  to  fresh  quarters 
when  desired.  They  consist  of  a high-speed  vertical  petrol  or 
paraffin  engine  coupled,  as  shown  in  the  illustration,  fig.  1,  to  an 
“Aston'’  dynamo'  the  pamphlet  also  gives  particulars  and  prices 
of  afcumu'fttors,  ceiling  fans,  fittings  and  other  sundries  which  are 


„pru>rallv  required  in  connection  with  Buch  installations,  and  to 
£$§? matters  for  non-technical  buyers  there  is  given  on  the  back 
usee  a complete  estimate  for  an  average  installation.  . 

P^o  meet  the  requirements  of  the  increasing  number  of  alternating 
electricity  supply  systems  abroad,  Messrs.  Veritys  have  for 
the  last  18  months  been  preparing  alternating-current  ceiling  fans, 
Sh  2 would  be  suitable  for  use  in  the  tropics;  this  new  fan, 
the  "Rangoon,”  is  now  ready,  and  after  tests  extending  over 


Messrs  Ferranti,  Ltd.,  of  Hollinwood,  have  recently  placed 
on  the  market  a new  design  of  high-tension  ironclad  switehgear  to 
meet  the  demand  for  absolutely  safe,  simple  and  fool-proof  switch 
boards  for  use  in  collieries,  mines,  factories,  and  other  works  receiving 
high-tension  supply  from  a central  station.  The  design,  as  shown  in 

figg4  is  simple  and  inexpensive.  The  bus-bais  are  contained  within. a 


V 


*3 


m 

• - 

■ . 

¥ 


Jik- 


-v 


. • -•* 


Fig  1 — ' Veritys’  Small  Electric  Lighting  Sets  for 
Bungalows  and  Up-Country  Stations. 


Fig.  2.— Veritys’ 


•IRangoon”  Ceiling  Fan  for  Alternating 
Current. 


from  abroad  have  accentuated,  is  its  B'lent^“U1c|il  Jg  fans  are 


separate  chamber  situated  at  the  back  top  corner.  This  compart- 
ment is  normally  kept  locked  while  the  bars  are  alive,  but  access 
can  be  obtained  to  it  by  unlocking  doors  at  the  back  (when  the 
gear  is  erected  clear  of  any  walls)  or  from  above  (when  erected  to 

bUThePeqmpmentbof  the  feeder  cubicles  usually  consists  of  cable 
receiver, qtwPo  isolating  switches,  automatic  oil  switch,  ammeter  an 


Fig.  3— Veritys’  New  “ Radiant ” Lantern  for  Aston 
Metalamps. 


cloth,  an  improvement  on  ordinary  painted  fans.  The  fan  can  be 
fitted  with  two,  three  or  four  blades,  which  are  set  up  at  a large 
angle  and  pitch,  and  therefore  give  a most  excellent  breeze,  even 

a large  sale  i.  the 

firm’s  new  “ Radiant  ” lantern,  which  has  been  brought  out  to  meet 
the^ demand  for  a lantern  having  all  the  advantages  of  an  enclosed 
arc  lamp  as  to  brilliancy  of  illumination  but  requiring  no  duly  or 
weekly  trimming.  The  efficiency  of  these  lanterns  when  fitted 
with  " Aston  Metalamps,”  is  stated  to  be  very  high,  and  by  their 
use  thev  will  give  as  much  as  400  C P.  The  lamp  is  understood  to 
be  an  effective^nd  economical  lantern  for  shop  and  Btreet  lighting. 
It  is  fitted  with  specially  fluted  globe  with  self-contained  opa 
reflector,  so  that  the  light  is  well  diffused,  and  it  has  been  found  to 
ta  ii  vtry  popular  way  of  lighting  »maV  ihopli 


js’jq.  4. B'erranti  High-Tension  Ironclad  Mining 

Switchgear. 


current  transformers;  the  transformer  panelB  require  only  one 

1MThTgBe«  primarily  arranged  to  receive  the  minimum  necessary 
apparatus  as  above  enumerated,  with  perhaps  the  addition  of  a 
voltmeter  or  other  device  to  indicate  when  the  feeder  or  bus-bars 

are  alive.  It  is,  however,  very  flexible,  aud  can  be  arranged  to 
accommodate  additional  transformers  where  wattmeters,  relays, 
power-factor  indicators,  Merz-Price  protection  or  other  refinements 

"when  required,  the  interlocking  can  be  very  completely  effected. 
The  isolating  switch  (in  the  caso  of  the  feeder  cubicle  both  are 
Toup  1 ed  to g ether ) is  interlocked  With  the  main  switch,  no  that  it 
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cannot  be  opened  or  cloBed  unless  the  main  switch  is  open.  The 
isolating  switch  may  further  be  interlocked  with  the  front  panel, 
so  that  the  latter  cannot  be  removed  unless  the  isolating  switch  is 
in  the  open  position,  and,  finally,  the  panel  closing  the  cubicle  at 
the  back  is  provided  with  an  indicator  showing  whether  the 
isolating  switch  of  the  corresponding  cubicle  is  open  or  closed. 
Thus  the  apparatus  in  each  cubicle  can  be  examined  with  perfect 
safety  and  without  interrupting  the  supply. 

In  the  design  of  this  gear  special  attention  has  been  paid  to  the 
position  and  method  of  fixing  the  cable  receiver  so  as  to  enable 
the  feeder  cables  to  be  easily  coupled  up  ; all  connections  are  of  the 
simplest  and  most  straightforward  character,  and  the  main  switches 
are  arranged  for  ready  withdrawal  for  examination  or  otherwise. 
These  switches  are  of  the  free -handle  type,  with  indicators  show- 
ing whether  they  are  open  or  closed,  and  they  can  be  arranged  for 
operation  on  overload  with  or  without  time-limit  devices,  reverse 
power,  or  in  accordance  with  the  Merz-Price  system. 

The  gear  is  built  upon  the  unit  system,  and  can  be  extended  inde- 
finitely in  either  direction,  each  panel  being  self-contained  and 
separated  from  the  adjoining  ones.  It  is  very  suitable  for  use 
under  temporary  conditions,  as  it  can  be  erected,  dismantled, 
transported  and  re-erected,  when  required,  in  the  minimum  of  time.' 

A Handy  Refrigerating  Plant. 

Bomb  time  ago  a well-known  engineer — Colonel  Crompton,  we 
believe— referred,  at  a meeting  of  the  Institution  of  Electrical 
Engineers,  to  the  great  field  which  existed  in  hot  countries  like 


Fig.  5. — Self-contained  Electrically-driven  Ice-making 
Plant. 


India,  for  means  of  producing  “ artificial  cold,”  and  there  is  no 
doubt  that  the  small  refrigerating  plant  when  electrically  driven  is 
a most  compact  and  convenient  appliance  for  this  purpose.  Last 
week  we  referred  briefly  to  the  electrically-driven  refrigerating 


I lo.  6. — Cold  Storage  with  ‘‘Zero”  Compressor. 


plant  shown  by  Messrs.  Wobssam  & Bon,  of  Wenlock  Road,  City 
Road,  N.,  at  the  East  London  Electrical  Exhibition,  consisting  of 
one  of  the  firm’s  “ country  house  and  hotel  ” installations. 


In  this  the  cold  air  chamber  is  provided  with  the  necessary  hooks 
and  shelves  for  the  reception  of  perishable  goods,  the  low 
temperature  being  obtained  by  means  of  cold  brine,  which  is 
carried  in  a tank  suitable  for  storage,  so  as  to  obviate  the  necessity 
of  continuous  running  and  allow  of  the  plant  being  shut  down 
over  a week  end. 

The  brine  tank  forms  an  internal  partition  of  the  store,  and  con- 
tains the  cooler  coil  in  connection  with  one  of  the  firm’s  “ Zero” 
compressors,  driven  by  a small  electric  motor. 

The  brine  tank  is  protected  by  wooden  screens  with  hiDged  doors 
at  top  and  bottom,  which  provide  for  temperature  regulation  with- 
out it  being  necessary  to  enter  the  store. 

The  “ Zero ’’  machine  is  of  the  enclosed  type,  with  the  working 
parts  running  in  oil ; the  compressor  piston  is  fitted  with  metallic 
packing  rings,  and  no  cup  leathers  are  uBed,  The  compressor  is 
single  acting,  and  the  gland  is  only  subjected  to  the  low  pressure  of 
the  suction  gas. 

In  addition  to  cooling  the  store,  blocks  of  ice  for  table  use  can 
be  produced  in  moulds  inserted  in  the  brine  tank  from  above  the 
store. 

The  cost  of  mechanical  refrigerating  plant  suitable  for  private 
house  purposes,  usually  ranges  from  £85  to  about  £140,  being 
dependent  on  such  factors  as  size  and  storage  accommodation. 
Messrs.  Worssam  make  a compact  little  ice-making  plant,  in  which 
the  compressor  and  ice-making  tank  are  entirely  self-contained  and 
driven  by  a small  motor  energised  from  accumulators.  This  plant 
is  illustrated  in  fig.  5.  F 

The  firm  are  makers  of  both  carbonic  acid  and  ammonia  com- 
pression plants,  and  recommend  the  former  for  small  stores,  owing 
to  the  odourless  and  harmless  nature  of  the  C02  used,  and  its 
cheapness. 

Cooling  is  effected  either  by  direct  expansion,  air  circulation,  or 
brine  circulation,  each  system  having  its  particular  application. 

Low-Voltage  Batteries  for  Metallic-Filament  Lamps. 

The  Chloride  Electrical  Storage  Co.,  Ltd.,  of  39,  Victoria 
Street,  London,  S.W.,  are  making  a speciality  of  low-voltage 
batteries  of  moderate  capacity  for  use  with  the  various  kinds  of 
metallic-filament  lamps  which  are  producing  a silent  revolution  in 
the  electric  lighting  industry.  With  these  new  lamps  the  size  of 
the  generating  plant  necessary  for  a given  number  of  lights  is  so 


Fig.  7. — Low-voltage  “ Chloride  ” Battery. 


considerably  reduced,  that  the  cost  of  an  installation  need  no  longer 
be  a bar  to  business,  with  the  result  that  a very  large  number  of 
small  batteries  of  “ Chloride  Accumulators  ” are  being  erected  all 
over  the  world  for  low-voltage  plants.  These  batteries  embody  the 
Chloride  Co.’s  standard  practice,  the  plates  being  suspended  from 
the  edges  of  the  glass  boxes,  and  are  fitted  throughout  with  their 
well-known  wood  diaphragm  separators,  which  reduce  the  attention 
required  by  the  battery  to  a minimum.  The  company  issue  a 
leaflet  giving  dimensioned  particulars  of  the  space  occupied  by 
these  small  batteries  according  to  the  method  of  arrangement,  and 
information  regarding  charge  and  discharge  rates.  These  leaflets 
should  be  of  particular  service  to  readers  in  India  and  the  Colonies. 

“ Dora  ” Dry  Cells. 

Messrs.  Siemens  Bros.  & Co.,  Ltd.,  of  Caxton  House,  S.W., 
have  brought  out  a dry  cell  specially  adapted  for  export  and  for 
use  in  hot  climates,  called  the  “ Dura  ” cell.  All  dry  cells  are  more 
or  less  alike  externally,  but  the  peculiarity  of  the  Dura  cell 
is  that  it  is  really  “dry”;  (he  cell  is  issued  with  the  exciting 
agent  in  an  absolutely  dry  condition,  so  that  there  is  no  possibility 
of  deterioration  during  transport  or  storage.  The  cell  is  rendered 
active  by  adding  pure  water  to  the  contents,  by  way  of  a charging 
tube ; it  is  then  ready  for  use  in  the  ordinary  way.  The  cell  is 
fitted  with  the  usual  brass  terminal  and  wire  connection,  but  can 
be  supplied  with  two  locking  terminals  if  desired. 

A somewhat  similar  cell,  in  respect  of  portability  and  freedom 
from  deterioration,  is  the  Siemens  “ Transport  ” cell.  In  this  case 
the  excitant  is  fluid,  but  cannot  escape,  the  filling  tube  being  pro- 
vided with  a water-tight  screw-down  cap.  When  the  cell  is  not 
wanted  for  ia  time,  the  exciting  fluid  can  be  poured  off  and  the 
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rinsed  out,  after  which  it  can  be  Btored  for  any  length  of 
S/Tn  any  climate,  being  recharged  with  solution  only  when 
itTs  required  for  use.  As  the  internal  resistance  is  low,  these  cells 
c*ii  be  used  for  ignition  purposes,  for  lighting  small  glow  la  p 
short  periods,  &c. 


LEGAL. 


Metallic-Filament  Lamps. 

The  Welsh ach  Incandescent  Gas  Light  Co.  Summoned. 

Before  Mr.  Bros,  at  Clerkenwell  Police  Court  on  Saturday,  the 
Welsbach  Incandescent  Gas  Light  Co.,  Ltd.,  were  summoned  at  the 

instance  of  the  Wolfram  (Tungsten)  Metal-Filament  Lamps,  Ltd., 

SfS  General  Electric  Co!  Ltd',  the  all eged  oftoce, bemg 
applying  a false  trade  description  to  goods  (lamps)  which  they  h 
in  their  possession,  and  which  they  sold  under  the  name  of 
U Welsbach  Aur”  lamps.  There  were  also  summonses  against  Mr. 
Lawrence  Fletcher,  managing  director  of  the  defendant  company, 
^rTavLg  caused  ’false  descriptions  to  he  made  concerning  those 
lamps. 


described  as  "Baron  von  Welsbach  lamps.”  Having  dealt  m 

detail  with  the  sections  of  the  Act  under 

defendants  had  made  themselves  liable  Mr.  1&be 

that  was  as  far  as  they  proposed  to  go  that  day.  T e lcL 

only  one  formal  witneee,  and  then  they  would  as*  ror 

adAUcleTkIftrom  the  office  of  the  Registrar  of  Joint  Stock  C,°“' 
panies  was  called,  and  proved  the  registration  of  the  defendant 

company^  intimated  that  there  would  be  a good  deal  of 

technical  evidence,  and  he  was  going  to  submit  that  no  case  had 

^Mr^Iacs  remarked  that  it  would  be  better  to  hear  the  evidence 
first. 

The  hearing  was  adjourned. 


1 Mr8  Rufus  I-aacs,  K.C.,  Mr.  H.  A.  Colefax  and  Mr  E Lunge 
represented  the  plaintiTs,  and  Mr.  A.  Walter,  K.C  , and  Mr.  A.  H. 
“Rndkin  appeared  for  the  defendants.  • t 

It  the  outset  it  was  stated  by  Mr.  Walter  that  they  would  elect 
to  have  the  case  tried  by  a jury.  The  summonses  against  Mr_ 
Fletcher  were  adjourned  until  the  summonses  against  the  company 

WeMBdlRD0F8os  Isaacs,  in  opening  the  case,  said  the  summonses 
were  issued  under  the  Merchandise  Marks  Act  of  1887-  A., 

Welsbach  Incandescent  Gas  Light  Co.  was  incorporated 
purpose  of  dealing  with  the  inventions  of  Baron  Auer  von  Welsbach, 
a famous  inventor  in  relation  to  lighting  plant,  and  the  inventor 

of  what  was  commonly  known  as  the  incandescent  gas  ma,  . 

connection  of  the  company,  however,  with  Baron  Welsbach 
entirely  in  relation  to  gas  lighting,  and  had  nothing  to  do  with 
plectric  lighting.  A German  company  known  in  this  country  a 
the  Aur  Co.  had  acquired  Baron  Welsbach’s  inventions  in  Germany 
in  relation  to  gas  lighting,  and  subsequently  acquired  the  invention 
£ relation  to  metal  filaments  for  electric  lamp.  That  was  a lamp 
in  which  the  metal  filament  was  distinguished  from  the  carbon 
filament,  which  had  hitherto,  but  not  entirely,  practically  ruled  the 
market  The  metal  filament  was  made  of  a rare  metal  called 
osmium,  and  the  lamp  was  designated  the  osmium  lamp.  ^PPKentiy, 
inventors  had  been  devoting  a considerable  amount  of  attention 
finding  some  means  of  making  this  metal  filament  which  would  be 
commercially  developed,  but  Baron  Welsbach  had  succeeded  in 
inventing  this  lamp,  which  was  never  in  any  waL  aa  a 

invention  or  as  a manufacture,  acquired  by  the  Wehbach  Inca 
descent  Gas  Light  Co.  The  Aur  Co.  had  appointed  the  General 
Electric  Co.,  Ltd.,  their  exclusive  agents  for  the  sale  of  this  lamp 
this  country.  After  a little  time  there  was  a further  invention 
which  was  of  great  practical  and  commercial  utility,  and 
which  consisted,  among  other r things,  of  using  for  the  metal 
filament  a metal  which  was  known  as  wolfram  or  tung 
sten  ” That  appeared  to  be  a cheaper  and  a commoner  kind  of 
metal,  with  the  result  that  it  became  at  once  a very  useful  an<*  * 
very  popular  mode  of  making  metallic-filament  lamps.  The  Osram 
lamp  was  made  of  this  "wolfram”  or  "tungsten,”  and  was  made 
under  the  invention  of  the  German  company  known  as  the  AurCa, 
which  introduced  the  Osram  lamp  into  this  country.  The  Aur  C . 
was  therefore  the  pioneer  and  the  introducer  to  this  country  of  the 
metal  filament  made  of  "tungsten.”  The  General  Electric  Co 
was  also  appointed  the  exclusive  agents  in  this  country  for  the  sale 
of  these  Osram  lamps,  and  subsequently,  under  the  latent  Act  a 
factory  was  established  in  this  country  by  a company  known  as  the 
Wolfram  (Tungsten)  Metal-Filament  Lamps,  Ltd.,  consisting  of  a 
number  of  persons  associated  with  the  General  Electric  Co.  and  the 
German  company  known  as  the  Aur  Co.  That  had  become  a 

immensely  valuable  business,  and  there  had  been  a large  demand 
for  those  Osram  lamps,  which  were  known  as  metal-filament  lamps. 
On  September  22nd  last  a full-page  advertisement  appeared  in  the 
Daily  Telegraph , which  was  subsequently  repeated  in  other  well- 
known  daily  newspapers  with  a picture  of  a lamp  bearing  the  words 
"Welsbach,”  "Aur,”  and  “Remember  that  the  electric  metallic- 
filament  lamp  was  invented  by  Baron  W elsbach,  and  see  that  the  trade 
mark  ‘Aur’  appears  on  every  lamp.”  There  was  also  an  ofier  to  supply 
the  lamps  in  exchange  for  other  lamps,  and  only  charge  the  difference 
in  the  cost  of  the  customer’s  electric  lighting  for  the  quarter  ending 
December,  1909,  compared  with  the  corresponding  quarter  last 
year.  At  the  foot  of  the  advertisement  was  the  name  of  tne 
Welsbach  Gas  Lighting  Co.,  Welsbach  House,  Gray  s Inn  Road. 
Those  statements,  submitted  Mr.  Isaacs,  in  conjunction  with  the 
picture,  were  calculated  to  lead  persons  to  believe  that  the  lamp 
which  the  defendant  company  was  thus  offering,  was  a lamp  which 
had  been  either  invented  or  manufactured  by  Baron  Welsbach, 
whereas  that  was  not  true.  Subsequently  a Mr.  Hale  went  to  the 
Welsbach  Co.’s  premises  in  Gray’s  Inn  Road,  and  saw  a young  lady 
who  was  in  attendance  upon  customers.  Haviug  read  the  adver  ise- 
ment,  he  asked  for  the  lamps  as  advertised,  and  asked  whether 
they  were  the  Welsbach  lamps,  and  the  young  lady  answered 
"Yes.”  Afterwards  he  saw  a salesman  and  asked  the  same 
question,  and  received  the  same  reply.  Mr.  Hale  thereupon 

bought  two  lamps  for  5s.  5d.  Later  he  went  and  purchased  18 
more  lamps,  and  received  an  invoice  upon  which  the  lamps  were 


Blackpool  Tbamboad  Co.  v.  Fleetwood  Urban  District 
Council. 

The  Blackpool  and  Fleetwood  Tramroad  Co.  were  the  appellants 
and  the  Fleetwood  Urban  District  Council  were  the  respondents  m 
and  the^e®“7T°°aH)Jrthe  pre8ton  Quarter  Sessions  on  Thursday 

laetvreek  The  question  at  issue  was  whether  a length  of  tramway 
rated  at  £467  should  be  treated  as  a tramway  and  rated  as  a 

atiainroad  O^mUesS^fur.  in  length,  and  the  other  a tramway a 
fittle  over  5 fur  long  in  Fleetwood.  In  a previous  case  of  the 
afnellants  the  House  of  Lords  directed  that  so  far  as  their  line  was 

Iftamro.d,  the  company » SXSSE’SK  ¥tSSk‘  £ 
Ia!ddthe°rateqof  £2  232,  which  had  been  previously  laid  upon 
ft,  Je  w!  vTas  divided,  thus  leaving  the  “ tr.mr.ad  " rated  at 

held  that  although  it  was  a tramway  they  were  entitled  to  the 

ralMRa  Worsley  Taylor,  K.C.,  said  if  he  decided  in  this  case  that 
intimated  that  his  decision  would  be  given  on  November  2Jt  . 


Sequel  to  Fife  Pit  Explosion. 

Sheriff  Shennan,  Kirkcaldy  has 

damages,  with  the  expenses,  in  the  e^^^^exnlos on  of  inflam- 

SSSas k* 

fan  for  ventilating  the  pit. 


Holmes  v.  Associated  Newspapers,  Ltd. 

(i Concluded  from  page  653.) 

Called  for  the  defence,  Mr.  James  Swinburne  had 

defendants’  ‘mVshta^SlioS1  appliances  bad  been  ia  use 

i*a  tCh0enlpla1ntiff’se  specificSion  other  than  those  which  foUowed 
from  the  use  of  two  motors  as  distinct  l rom ‘ ^ he  bad 

which  to  him,  as  an  engineer  or  an  electrician,  wo  g j of 

am sast?  el-  c.uP.i»e *. 

• “Supposing8  that  prior  to  1898  electrical 

10HULobd8Hip)  Suppoeing  that  the  printing p.«» 
driven  by  electricity  before,  and  somebody  made  a machine 

E 
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worked  satisfactorily— which  substituted  motors  for  the  pulleys 
and  belts— that  would  require  originality,  would  it  not  ?— No,  my 
lord ; because  it  was  directly  understood,  since  there  have  been 
electric  motors,  that  an  electric  motor  can  in  every  case  take  the 
place  of  a belt  with  advantage. 

Referring  to  claim  4 of  the  plaintiff’s  speciScation,  Witness 
said  that  every  specific  thing  claimed  there  was  per  se  old.  . 

Cross-examined  by  Me.  Walter  : In  1898  a system  by  which  you 
could  use  a high-speed  motor  for  the  purposes  of  slow  driving  was 
an  advantage,  chiefly,  not  because  of  efficiency,  but  because  of  the 
price.  Slow-speed  motors  were  not  only  more  expensive  to  make, 
but  they  were  more  wasteful  in  current.  The  only  system  he 
found  in  the  whole  of  the  plaintiS’s  specification  was  a system  of 
coupling  electric  motors  plus  controlling  adjuncts. 

Pbof.  Chas.  Vebnon  Bovs  gave  evidence,  generally  bearing  out 
the  evidence  of  the  last  witness. 

In  summing  up  the  case  for  the  defence,  Me.  Astbuby  said  his 
contention  was  that  everything  in  the  plaintiff's  invention  was  to 
be  found  in  the  earlier  American  specifications.  In  both  you  had 
all  the  parts  which  the  switchboard  was  to  operate,  and  when  you 
did  operate  them  you  got  all  the  same  results  in  both. 

Mb.  Justice  Neville  asked  how,  in  the  American  machine,  the 
current  was  cut  off  in  the  small  motor  ? 

Mb.  Astbuby  said  that  it  was  cut  off  by  a plunger  falling  down 
beyond  a certain  contact,  but  not  until  the  big  motor  had  overlapped 
the  smaller.  The  only  difference  between  the  American  system  and 
the  plaintiff’s,  he  submitted,  was  that  in  one  the  two  starting-buttons 
were  side  by  Bide,  and  in  the  other,  one  was  on  top  of  the  other.  All 
that  the  plaintiff  had  done,  he  contended,  was  to  take  two  sides  of 
a switchboard  and  put  them  together  in  a way  that  required  no 
invention  at  all.  He  submitted  that  the  whole  of  the  plaintiff ’s 
patent  was  bad,  and,  in  respect  of  the  only  one  part  that  might  be 
the  subject  matter  of  a patent,  the  defendants  did  not  infringe. 

Mb.  Kebley,  following  on  the  same  side,  submitted  that  what 
the  plaintiff  claimed  that  his  patent  would  do  had  been  done 
long  before.  If  the  plaintiff  had  been  the  first  to  apply  it  to 
electric  motors  in  place  of  the  old  belt-drive,  there  might  have 
been  some  subject  matter  for  invention ; but  the  principle  had 
been  applied  to  electric  motors  in  the  American  invention. 

Mb.  Walter,  replying  on  the  whole  case,  submitted  that  the 
defendants  had  only  been  able  to  show  similarity  between  the 
patent  sued  upon  and  prior  inventions,  by  taking  the  principle 
only  and  leaving  out  all  the  adjuncts.  One  feature  of  the  plaintiff’s 
invention  was  that  the  starting  motor  worked  with  a very  small 
current ; that  enabled  the  invention  to  be  worked  commercially. 

At  the  conclusion  _of  the  arguments,  his  Lordship  reserved 
judgment. 


In  giving  judgment  on  Tuesday,  his  Lobdship  said  that  mechanism 
in  which  auxiliary  driving  power  was  used  in  connection  with  the 
main  driving  power  or  mechanism  arranged  in  such  a way  that  the 
main  driving  power  overtook  and  then  cut  out  the  auxiliary  power, 
was  well  known.  Such  a device  was  used  in  barring  and  turning 
engines,  and  in  the  case  of  printing  presses  driven  by  hand  and 
pulley.  In  the  latter  case  the  device  was  used  for,  inter  alia,  the 
purpose  of  getting  a smooth  drive  from  the  start,  avoiding  jerks 
which  were  apt  to  break  the  paper  in  the  printing  press.  In 
such  cases,  the  shaft  turned  by  the  small  pulley  was  geared 
sometimes  to  the  shaft  of  the  main  pulley  and  sometimes 
to  the  shaft  of  the  printing  press,  or,  as  Mr.  Clark  put  it, 
sometimes  in  mechanical  series  and  sometimes  in  mechanical 
parallel.  “ For  the  sake  of  brevity,  I will  adopt  these  expressions. 
In  the  Western  Electrician  and  in  the  Electrical  Engineer  was  pub- 
lished before  the  date  of  the  plaintiff’s  patent  a description  of  an 
American  motor-driven  printing  press.  In  that  case  two  motors 
were  used,  main  and  auxiliary  geared  to  the  press  in  parallel  and 
not  in  series,  the  auxiliary  motor  being  used  for  making  ready,  and 
as  I read  the  description  for  starting  the  engine,  the  two  motors 
were  so  arranged  that  upon  the  main  motor  being  started  it  over- 
took and,  by  releasing  a clutch,  cut  out  the  auxiliary  motor.  The 
two  motdrs  were  operated  by  separate  electrical  controls.  In  my 
opinion,  the  only  noticeable  differences  between  the  mechanism  so 
described  and  that  of  the  plaintiff’s  are,  first,  that  in  the  American 
machine  the  motors  are  geared  in  parallel,  while  the  plaintiff’s 
are  in  series,  and,  secondly,  there  is  a different  method  of 
control.  A good  deal  turns  upon  the  question  whether  the 
difference  between  motors  geared  in  parallel  and  in  series  is 
material.  The  plaintiff’s  evidence  is  to  the  effect  that  it  is. 
It  is  alleged  that  if  in  parallel  back-lash  would  be  occasioned,  at 
the  moment  when  the  main  motor  took  up  the  driving  from  the 
auxiliary  motor,  to  the  risk  of  the  web.  I come  to  the  conclusion 
on  the  evidence  that  no  appreciable  back-lash  could  be  caused  in 
the  American  machine,  and  that  the  arrangement  of  the  motors  in 
parallel  or  in  serieB  is  not  a matter  of  mechanical  importance,  but 
rather  a matter  of  convenience  having  regard  to  the  amount  and 
position  of  floor  space.  Upon  these  findings  the  question  arises 
whether  Claim  1 in  the  plaintiff’s  specification  is  a good  claim.  As  I 
read  Claim  1,  it  is  not  confined  to  the  use  of  an  auxiliary  motor  in 
addition  to,  and  driving  by,  power  gear  through  the  shaft  of  a main 
motor  for  the  purposes  mentioned  in  the  claim  in  connection  with 
the  plaintiff’s  controlling  device  alone,  but  in  connection  with  any 
suitable  electrical  device  for  operating  the  motors.  It  appears  to 
me  that  the  claim  thus  construed  covers  the  use  of  the  motors  as 
described  in  the  published  description  of  the  American  machine  in 
every  particular  except  the  arrangement  of  the  motors  in  parallel. 

I have  already  stated  my  conclusion  that  this  distinction  is 
immaterial,  aud  I think,  therefore,  that  Claim  1 claims  the  use  of 
mechanism,  the  uso  of  which  for  the  same  purpose  had  been 
already  publicly  descrined  in  this  country  before  the  date  of  the 
plaintiff's  patent.  It  follows,  in  my  opinion,  that  the  plaintiff’s 


patent  is  bad,  and  that  his  action  for  infringement  fails,  and  must 
be  dismissed  with  coats,” 

Mb.  Astbuby,  K.C. : With  regard  to  the  particulars  of  breaches, 
I a9k  your  Lordship  to  certify  that  they  were  reasonable  and' 
proper. 

Mr.  Walter,  K.C.,  said  a large  number  of  papers  had  been  put 
forward,  but  no  doubt  he  and  his  learned  friend  could  agree  what 
should  be  included. 

His  Lordship  granted  the  usual  certificate. 


Francis  & Co.,  Ltd.,  v.  West  Ham  Cobpobation. 

Mr.  Justice  Colebidge  and  a Common  Jury  were  occupied  during 
the  greater  part  of  two  days  in  hearing  an  action  brought  by 
Francis  & Co,,  Ltd.,  against  the  Mayor  of  West  Ham  in  regard  to 
the  liability  of  the  West  Ham  Corporation  for  an  accident  to  a 
workman  through  coming  into  contact  with  a live  wire  connected 
with  the  electric  tramway  service. 

Francis  & Co.,  who  are  blind  manufacturers,  of  64,  Gray’s  Inn 
Road,  claimed  indemnity  against  the  sum  of  £178  12s.  2d.  received 
from  the  plaintiffs  by  the  widow  of  a workman  under  the  Workmen’s 
Compensation  Act  for  the  death  of  her  husband,  which,  it  was 
alleged,  had  been  occasioned  by  the  negligence  of  the  defendants. 
There  was  also  a claim  for  indemnity  against  the  cost  of  the  action 
in  which  the  award  was  made. 

In  July,  1908,  the  plaintiffs  were  employed  by  the  defendants  to 
execute  certain  repairs  to  the  tramway-shed  blinds  at  the  defendants’ 
depot  in  Greengate  Street,  Plaistow.  It  was  the  duty  of  the 
deceased  workman  to  place  in  position  a revolving  shutter  over  one 
of  the  doors  through  which  the  electric  cars  entered  the  shed,  and 
owing,  it  was  said,  to  the  negligence  of  the  defendants’  servants, 
the  man  came  in  contact  with  a live  wire,  and  received  a shock 
which  knocked  him  off  the  scaffold  upon  which  he  was  standing, 
and  his  injuries  were  such  that  he  died  on  the  following  day. 
Arbitration  proceedings  were  taken  under  the  Workmen’s  Compen- 
sation Act,  and  the  plaintiffs,  who  were  the  man’s  employers,  were 
called  upon  to  pay  compensation  to  the  widow,  for  which  they  claimed 
they  were  entitled  to  be  indemnified  by  the  Corporation  of  West 
Ham,  as  the  owners  of  the  tramways.  The  defence  was  that  the. 
deceased  workman  at  the  time  of  the  accident  was  under  the 
control  and  direction  of  a foreman  in  the  plaintiffs’  employ,  who 
hadibeen  warned  of  the  existence  of  the  live  wire  and  its  dangerous 
proximity  to  the  work  which  was  being  done. 

Mr.  Ashton,  K.C.,  was  for  the  plaintiffs,  and  Mr.  Macall,  K.C.,  for 
the  defence. 

The  jury  returned  a verdict  for  the  plaintiffs,  and  judgment  was 
entered  accordingly. 


SOME  NOTES  ON  THE  MANAGEMENT  OF 
AN  ELECTRICAL  SHOWROOM. 


By  DELTA. 


With  the  increase  in  the  use  of  electrical  energy  for 
domestic  and  other  purposes  during  recent  years,  there  has 
been  correspondingly  increased  competition  with  rival 
systems  of  illumination.  Electrical  engineers  have  found  it 
necessary  to  include  in  their  organisation  a complete  and 
self-contained  staff,  whose  duty  it  is  to  disseminate 
information  concerning  the  advantages  attaching  to  the  use 
of  electrical  energy.  This  publicity  department  is  now  an 
important  factor  in  all  electricity  undertakings,  and  is 
presided  over  by  an  official  trained  and  fitted  for  his  position. 
The  general  methods  of  publicity  campaigns  are  now  well 
understood.  Much  has  been  written  on  the  subject,  and  it 
has  received  the  attention  of  all  engineers  supplying  elec- 
tricity for  domestic  purposes.  The  principles  of  this 
important  department  can  now  be  said  to  be  well  established 
on  rational  lines,  and  fairly  standard  general  methods  are 
in  operation.  In  the  case  of  the  various  sub-departments  of 
the  publicity  section,  it  cannot  be  said  that  at  present  there 
exists  that  uniformity  of  practice  which  indicates  a thorough 
understanding  of  the  subject.  The  sub-sections  forming 
together,  as  they  do,  the  whole  department,  must  have  given 
them  just  as  careful  study  as  the  broad  principles  of  publicity 
work,  if  efficiency  is  to  be  ultimately  attained.  Especially 
does  there  appear  to  exist  some  lack  of  understanding,  or  at 
any  rate,  uniformity  of  idea,  as  to  the  precise  lines  on  which 
the  electrical  showroom  should  be  run.  This  state  of  affairs 
is,  to  say  the  least,  undesirable,  for  the  showroom,  both  in 
point  of  view  of  capital  expenditure,  and  also  in  cost  of 
working,  is  the  most  expensive  part  of  a publicity  depart- 
ment. The  function  of  a Bhowroom  being  in  the  first  place 
educational,  it  is  important  that  the  very  ample  means  to 
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this  end  at  the  disposal  of  the  publicity  manager  shoo  Id  be 
used  effectively.  Lack  of  attention  to  the  details  of  this 
section  of  the  publicity  department  will  not  only,  in  the 
natural  order  of  things,  decrease  its  utility,  but  lead  to  the 
undesirable  result  that  the  existence  and  cost  of  working  of 
it,  are  not  justified  by  the  benefits  accruing  to  the  whole 

undertaking.  , .,  , 

The  size  of  the  showroom  will,  of  course,  be  decided 
within  fairly  close  limits  by  the  amount  of  capital  at  the  dis- 
posal of  the  undertaking  in  question.  It  is  important  that 
these  premises  Bhould  not  be  too  large.  It  is  far  better  to 
have  a small  establishment,  and  spend  the  money  saved  on  the 
internal  decoration,  than  to  have  large  premises  poorly  and 
barely  equipped.  The  size  should  be  carefully  restricted  to 
that  which  can  be  adequately  or.  even  extravagantly  fitted. 
The  showroom  will,  in  the  majority  of  cases,  be  in  connection 
with  the  office  of  the  publicity  department,  and  it  is  of  the 
highest  importance  that  however  small  the  undertaking  may 
be,  if  it  boast  a publicity  manager,  this  official  should  be 
provided  with  a private  office  in  which  he  can  interview 
prospective  consumers.  A far  better  effect  will  be  obtained 
than  by  a semi-private  talk  in  the  showroom,  where  possibly 
other  people  may  be.  At  least  one  assistant  will  be  necessary 
in  this  department,  and  again,  on  however  modest  lines  this 
department  is  run,  the  selection  of  this  person  should  have 
adequate  care.  It  is  not  sufficient  to  have  merely  an  intelli- 
gent clerk,  or  an  enterprising  Bhop  assistant  in  this  capacity. 
The  man  chosen  should  be  thoroughly  well  acquainted  with 
the  class  of  work  with  which  he  has  to  deal,  and  should  be 
competent  to  answer  all  ordinary  questions  that  may  be  put 
to  him.  Many  may  be  inclined  to  regard  the  foregoing 
statements  as  superfluous,  by  reason  of  their  being  so  obvious, 
but  the  writer  can  assure  such  persons  that  he  knows  of  more 
than  one  case  in  which  the  assistant  in  charge,  for  the  time 
being,  of  a showroom  in  connection  with  an  important  elec- 
tricity undertaking,  was  unable  to  answer  the  simplest 
questions  having  reference  to  the  business.  The  choosing  of 
all  the  assistants  in  this  department  requires  great  care,  and 
the  salaries  should  be  such  that  reasonable  knowledge  of  the 
subject  may  be  expected. 

The  actual  arrangement  of  the  showroom  stock  will 
depend,  in  a large  degree,  on  the  particular  taste  of  the 
publicity  manager.  T ariety  should  be  aimed  at  in  the 
selection  of  the  fittings  to  be  exhibited,  and  one  particular 
type  should  not,  as  a rule,  be  unduly  multiplied.  The  great 
number  of  lacquered  brass  fittings  to  be  found  in  many 
showrooms  does  not  secure  that  variety  which  should  be  found 
in  an  establishment  of  this  kind.  It  should  be  borne  in 
mind  that  wrought-iron  and  oxidised  copper  fittings  do  not 
cost  a great  deal  more  than  lacquered  brass  and  are  preferred 
by  many  people,  and  for  this  reason  they  need  not  be  treated 
altogether  as  a side  line.  A glance  at  many  showrooms  also 
seems  to  indicate  that  the  general  public  have  a predilection 
for  fittings  of  the  pendant  variety,  those  of  the  bracket  and 
ceiling  type  being,  in  comparison  with  the  others,  few  in  number. 
The  arrangement  of  the  windows  Bhould  be  according  to 
Borne  well  thought  out  plan,  and  should  be  changed  at 
regular  intervals  of  time.  A showroom  that  has  precisely 
the  same  appearance  from  week  to  week  will  soon  cease  to 
attract  attention,  and  become  “Btale.”  It  is  advisable  to 
arrange  with  the  contractors  who  supply  the  fittings  for  the 
showroom,  to  have  these  changed  from  time  to  time,  in  order 
that  the  appearance  of  the  showroom  may  be  continually 
altering.  This  should  especially  be  done  in  the  case  of 
electrical  heating  devices,  as  these  are  many  in  number,  and 
the  purchase  of  even  a moderately  representative  selection 
would  entail  great  expense,  while  if  an  arrangement  is  made 
with  the  fittings  manufacturer  the  latest  types  can  be  con- 
tinually exhibited. 

A question  of  considerable  importance  arises  at  this  stage, 
as  to  the  sale  of  fittings  in  the  showroom.  There  are 
generally  two  courses  open  to  the  publicity  manager.  In 
the  first  place,  the  showroom  can  be  treated  as  such  literally, 
and  the  establishment  used  merely  for  the  exhibition  of  those 
fittings  which  are  likely  to  find  mo3t  acceptance  among  the 
inhabitants  of  the  neighbourhood,  or  on  the  other  hand,  the 
department  may  be  regarded  in  a more  strictly  commercial 
sense,  and  the  sale  of  fittings  undertaken.  Which  of  the 
two  courses  is  adopted  will  depend,  to  a large  extent,  on  local 
conditions,  especially  on  the  size  of  the  electricity  under- 


taking. If  fittings  are  sold  at  the  showroom  the  amount  of 
clerical  work  necessarily  entailed  will  be  considerable,  and 
the  trouble  ensuing  in  the  frequent  case  of  the  publicity 
department  not  being  adjacent  or  near  to  the  offices  ol  the 
department,  will  by  no  means  be  negligible.  On  the 
other  hand,  it  will  be  of  inestimable  value,  in  the  case  of 
many  consumers,  to  be  able  to  do  this  kind  of  business  on 
the  spot  without  the  intervention  of  the  manufacturer  or 
local  electrician.  However,  as  a general  rule,  the  sale 
of  fittings  should  not  be  undertaken  in  connection 
with  the  showroom  of  an  electricity  undertaking,  except  in 
special  circumstances,  or  in  the  case  of  the  publicity  depart- 
mentbeing at  all  extensive.  Care  should,  however,  be  taken 
that  information  as  to  cost,  &c.,  of  any  fitting  exhibited  in 
the  showroom  can  be  at  once  turned  up  in  the  maker’s  cata- 
logue. It  is  not  sufficient  for  the  assistant  merely  to  give 
the  price,  but  the  person  interested  should  have  an  oppor- 
tunity of  inspecting  illustrations  of  fittings  of  similar  design. 

In  the  case  of  fittings  beiDg  sold  at  the  showrooms,  the 
details  of  such  practice  fall  naturally  under  the  head  of 
business  methods,  and  with  such  details  the  writer  does  not 
purpose  dealing. 

The  methods  of  dealing  with  the  various  persons  who 
from  time  to  time  visit  the  showroom,  call  for  some  com- 
ment. The  system  employed  by  many  publicity  managers 
of  having  every  call  recorded  is  in  principle  admirable,  but 
the  practice  which  is  the  result  of  this  system,  of  the 
assistant  making  strenuous  endeavours  to  discover  the  names 
and  addresses  of  strangers,  when  they  may  not  care  to  dis- 
close them,  is  of  questionable  expediency.  It  should  be 
remembered  that  the  function  of  the  publicity  department 
is  to  educate  the  general  public  to  realise  tne  advantages  of 
electric  light,  and  not  to  persuade  them  to  adopt  a particular 
system  of  illumination  against  their  will.  The  showroom 
seeks  to  carry  out  this  education  in  the  simplest  manner 
possible  by  placing  before  the  public  actual  examples  of  the 
superior  method.  Obviously,  a system  that  has  the  effect  of 
keeping  people  away  from  the  showroom  is  inimical  to  the 
interests  of  the  publicity  department.  The  knowledge  that 
he  will  be  bullied  by  an  assistant  into  leaving  his  name  and 
address,  will  often  keep  a prospective  consumer  away  from 
the  showroom,  and  cause  him  to  continue  to  use  whatever 
system  of  illumination  he  then  has  in  his  house.  For 
this  reason  the  general  public  should  be  invited  to  visit 
the  showroom,  and  undue  efforts  should  not  be  made  to 
obtain  the  names  of  those  so  doing,  while  it  is  pointed  out 
that  such  information  is  requested,  and  will  be  gladly 
received.  If  this  information  is  supplied,  the  person  in 
question  can,  of  course,  be  called  upon  and  carefully  looked  after 
in  the  orthodox  fashion  until  the  application  form  is  signed. 
While  bearing  in  mind  the  fact  that  the  showroom  does 
not  exist  for  the  gratifying  of  idle  curiosity,  it  should  never 
be  forgotten  that  no  custom  or  rule  should  be  suffered  to 
remain  in  force  that  has  the  effect  of  keeping  the  undecided 
person  away. 

To  say  that  a showroom  should  be  adequately  lighted  is 
to  express  a platitude,  and  no  publicity  manager  would  be 
guilty  of  neglect  in  this  particular.  It  is,  however,  possible 
to  be  needlessly  or  even  harmfully  extravagant  in  the  illu- 
mination of  these  premises.  The  general  public  are  quite 
well  aware  that  an  excessive  degree  of  illumination  can  be 
obtained  by  the  use  of  any  illuminant,  provided  sufficient 
money  is  spent  for  the  purpose.  An  enormous  blaze  oi 
light  is  not  a prima  facie  argument  in  favour  of  electric  light, 
and  is  very  costly  to  the  department.  T he  superfluity  of 
illumination  should  also  be  avoided  in  view  of  the  fact  that 
this  will  hinder  the  display  of  various  fittings,  and  will  also 
make  the  premises  uncomfortable.  . . 

This  important  department  of  the  modern  electricity 
supply  undertaking  calls  for  great  and  detailed  care  in  its 
management.  There  is  no  reason  why  it  should  not  be  run 
on  lines  of  thorough  efficiency,  it  being  borne  in  mind  that 
the  existence  of  no  department  is  justified  if  the  result  of  a 
long  period  of  working  is  a loss  to  the  undertaking..  0» 
course,  it  is  impossible  to  adequately  estimate  the  efficiency 
of  such  a department,  for  many  circumstances,  out  of  the 
control  of  the  publicity  section,  may  hinder  an  otherwise 
willing  consumer  from  being  connected.  The  cost  of  working 
the  showroom  should  be  as  rigorously  studied  as  in  the  case 
of  the  generating  station,  for  unprofitable  extravagance  and 
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waste  can  easily  occur.  Above  all,  the  showroom  should  be 
up  to  date,  and  any  • new  electrical  device  on  the  market 
should  be  exhibited  as  soon  as  possible.  Progress  and 
economy  are  two  cardinal  maxims  in  modern  business 
methods,  and  in  no  commercial  enterprise  will  the  observance 
of  these  contribute  more  directly  to  efficiency  than  in  the 
case  of  the  electrical  showroom. 


BUSINESS  NOTES. 


Consular  Notes. — Turkey.— The  British  Consul  at 

Salonica  reports  that  the  electric  tramway  in  that  town,  which 
began  running  in  June,  1908,  has  survived  several  attacks  o!  the 
strike  epidemic,  and  now  has  no  competitor  in  the  shape  of  passen- 
ger steamboats,  all  except  one  having  returned  to  Constantinople. 
In  1909  a few  additional  tramcars  will  be  imported.  Something 
is  at  laBt  being  done  by  the  municipality  to  improve  the  lighting 
of  Salonica.  The  electricity  will  be  supplied  by  the  dynamos 
which  drive  the  electric  cars.  The  wires  will  be  carried  overhead, 
and  for  this  purpose  211  tapering  trellis-pattern  standards  of 
Belgian  iron  of  an  average  weight  of  1,760  lb.  are  to  be  used. 
Private  consumers  still  seem  to  be  deterred  by  the  tariff — 70  c.  per 
unit— though  this  compares  favourably  with  European  rates ; and 
the  Consul  has  been  assured  it  is  to  be  the  maximum  rate.  So  far 
three  theatres  and  a big  flour  mill  are  the  only  instances  of  private 
electric  installations.  Three  of  the  four  main  arteries  of  Salonica 
will  shortly  be  lighted  by  electricity,  as  well  as  one  or  more  of  the 
principal  caflU.  The  telephone  is  in  use  in  the  Custom  House,  the 
offices  of  the  Provincial  Government  and  the  Inspectorate- General, 
and  the  police-stations  are  also  linked  up  by  telephone.  The 
instruments  are  being  imported  chiefly  from  Germany. 

The  British  Consul  at  Smyrna  reports  that  application  has  been 
made  to  the  Government  for  the  concession  for  the  right  of  exploit- 
ing electric  lighting  and  traction  in  Smyrna  and  suburbs.  In  this 
connection  the  Consul  calls  attention  to  the  Official  Programme  of 
public  works,  issued  by  the  Imperial  Ottoman  Ministry  of  Public 
Works,  which  deals  with  this  amongst  other  projects.  The  book 
(printed  in  French)  may  be  consulted  at  the  offices  of  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade,  73,  Basinghall 
Street,  London,  E.C.  That  British  merchants  and  manufacturers, 
and  even  finan  ial  houses,  are  taking  a more  active  interest  in  the 
trade  of  Turkey  is  evidenced  by  the  Press  reports  and  by  the 
increased  number  of  inquiries  reaching  the  Consulate-General. 
Most  of  these  inquiries  are  for  names  of  local  dealers  in  the  special 
article  or  articles  in  which  the  home  merchant  or  manufacturer  is 
interested,  or  for  those  of  suitable  agents.  Suitable  answers  are 
duly  supplied  to  these  inquiries,  but  it  may  not  be  amiss  to  observe 
that  in  most  cases  the  information  sought  for  is  already  in  the 
possession  of  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  a direct  or  first  application  to  which  would  very  often  mean 
a saving  of  time  to  the  inquirers.  The  recently  established  British 
Chamber  of  Commerce  in  Smyrna  ought  to  prove  of  additional 
service  to  British  merchants  and  manufacturers  disposed  to  extend 
their  businesses  in  Smyrna. 

A Tantalum  Smoker. — A smoking  concert  was  held 

at  the  Crown  and  Castle  Hotel,  Dalston,  N.E.,  on  Friday  last.  Mr. 
A.  D.  Hunter  was  in  the  chair,  and  a number  of  visitors  were  pre- 
sent, including  Mr.  S.  Green  (St.  James’  and  Pall  Mall  Co.), 
Messrs.  R.  E.  Pooley  and  Clifford  Austin,  Mr.  H.  E.  Harrison 
(Great  Northern  and  City  Railway),  and  Mr.  Lidgey  (of  Messrs. 
Siemens  Bros.,  Cardiff  branch).  The  programme  was  provided 
chiefly  by  the  joint  staffs  of  Messrs.  Siemens  Bros. 

Exhibition  Awards. — The  Cowrer-Coles  Engineer- 
ing Co.,  Ltd.,  have  been  awarded  by  the  juries  for  the  different 
sections  of  the  Imperial  International  Exhibition  a Diploma  for 
Grand  Prize  in  connection  with  their  metallurgical  and  electro- 
chemical exhibits,  and  a Diploma  for  Gold  Medal  for  Mechanical 
Engineering ; also  a Diploma  of  Honour  for  Applied  Chemistry. 

Bankruptcy  Proceedings.— The  affairs  of  Laing, 
Whabton  & Cunnington,  electrical  engineers  and  contractors,  7, 
Great  Newport  Street,  St.  Martin’s  Lane,  W.O.,  were  again  before 
Mr.  Registrar  Giffard  at  the  London  Bankruptcy  Court  on  Wednes- 
day last  week.  It  will  be  remembered  that,  in  the  preceding  week, 
Harry  Pigott  Allison,  a member  of  the  firm,  was  granted  an  order 
of  discharge,  subject  to  a judgment  for  £200  being  entered  against 
him.  Mr,  Hansell,  for  the  debtor,  now  asked  that  the  £200  should 
only  become  payable  from  any  surplus  income  above  £400  a year, 
on  the  ground  that  his  client  could  not  properly  earn  his  living 
under  that  amount  owing  to  the  character  of  the  business  in  which 
he  was  engaged.  Mr.  W.  P.  Bowyer,  assistant  Official  Receiver, 
suggested  that  £350  per  annum  was  amply  sufficient  for  the  debtor’s 
expenditure,  and  that  anything  beyond  that  amount  ought  to  be 
handed  over  to  Mr.  Alfred  Page,  the  trustee  under  the  bankruptcy, 
to  be  placed  against  the  amount  of  the  judgment.  Mr.  Hansell 
agreed  to  the  amended  sum,'and  said  his  client  would  file  an  account 
of  his  income  every  bix  months,  until  the  judgment  had  been 
satisfied.  The  order  of  the  previous  Wednesday  was  amended  on 
those  terms. 

E.  A.  Bbandon,  electrical  and  mechanical  agent  and  factor, 
trading  as  E.  A.  Brandon  4 Co.  at  33,  Devonshire  Chambers, 
Bishopsgate  Street  Without,  E,0.~- The  public  examination  of  this 


debtor  was  to  have  been  held  on  Wednesday  last  week.  The  state" 
ment  of  affairs  showed  total  liabilities  £2,107,  of  which  £1,137  was 
expected  to  rank  against  assets  valued  at  £8  Is.  8d.,  after  deducting 
£14  16s.  6d.  for  payment  of  the  preferential  claims.  The  case  was 
not  reached  at  the  rising  of  the  Court,  and  the  hearing  was 
adjourned  until  November  10th. 

S.  E.  Smith,  electrical  engineer,  Lincoln.— A receiving  order  was 
made  on  October  19th  on  a creditor’s  petition.  First  meeting  and 
public  examination,  November  4th,  at  Lincoln. 

Eeic  Eaton,  electrical  engineer,  Ashton-under- Lyne.— First 
meeting,  October  30th  ; public  examination,  November  18th— the 
former  at  Manchester,  the  latter  at  Ashton-under-Lyne. 

Ebnest  Goodman,  electrical  engineer,  Coventry. — A receiving 
order  was  made  on  October  22nd,  on  debtor’s  own  petition. 

Trade  Announcement. — Mr.  George  Ellison  has 

just  completed  extensions  to  his  works  at  Warstone  Lane,  Birming- 
ham, which  have  been  made  owing  to  increased  business. 

South  African  Order. — Messrs.  Andre  Citroen  and 
Co.,  of  19-21,  Queen  Victoria  Street,  have  just  received  a £3,000 
order  for  their  machine- cut  double  helical  gears  in  connection  with 
South  African  hoists. 

Stirling1  Boilers. — The  following  are  among  the  orders 

that  have  lately  been  received  by  the  Stibling  Boileb  Co.,  Ltd.  :— 

Two  Stirling  boilers  for  the  Indian  State  Railways  (Oudh  & Rohilkund 
Railway). 

Boiler  for  Copenhagen  Tramways. 

Boiler,  chain  grate  stokers  and  superheater  for  the  Newcastle  and  District  1 
Electric  Lighting  Co. 

Boiler,  superheater  and  chain  grate  stoker  for  the  Borough  of  Partick. 

Two  boilers  and  superheaters  for  Fulham  Electricity  Works. 

The  foregoing  are  all  repeat  orders. 

Order  for  boiler,  superheater,  and  chain  grate  stoker  for  Ashton-under-Lync 
Electricity  Works. 

Order  for  boiler  fired  with  waste  gases  from  destructor  for  the  General  Post 
Office,  Mount  Pleasant. 

Besides  the  above,  orders  for  many  large  boilers  for  important 
paper  works,  chemical  works,  cotton  mills,  oil  works,  sugar 
refineries  and  other  general  manufactories  are  in  hand. 

Renovation  of  Glow  Lamps  in  Germany.  — The 

attention  of  the  Imperial  Chancellor  was  recently  drawn  to  the 
opinion,  as  expressed  in  newspaper  advertisements,  that  glow  lamps 
can  be  placed  on  the  market,  without  payment  of  the  lamp  tax, 
which  have  been  reconstructed  either  by  the  insertion  of  new  fila- 
ments or  by  the  cleaning  of  the  blackened  bulbs,  followed  by  re- 
exhausting  of  the  lamps,  the  contention  being  that  these  operations 
do  not  represent  manufacture  within  the  meaning  of  the  law  in 
regard  to  the  taxation  of  illuminating  articles.  As  the  Prussian 
Minister  has  just  informed  the  chief  revenue  authorities,  this  view 
of  the  question  is  based  neither  upon  the  law  nor  upon  the  technical 
conditions.  Both  lamps  whose  filaments  have  been  burnt  through 
and  those  which  have  become  blackened,  are  technically  designated 
as  used.  If  they  are  again  made  capable  of  service,  this  is  regarded 
as  equal  to  the  manufacture  of  new  lamps,  and  these  lamps  are  to 
be  taxed  as  new  lamps  as  soon  as  they  are  removed  from  the  rooms 
of  the  establishment  in  which  the  construction  or  the  reconstruc- 
tion has  taken  place.  In  addition  to  this,  lamps  which  become 
unserviceable  before  use,  perhaps  during  dispatch,  or  shortly  after 
being  placed  in  use,  cannot  be  put  on  the  market  after  reconstruc- 
tion without  being  subject  to  taxation,  as  compensation  for  the  tax 
in  the  form  of  a lump  sum  to  manufacturers  is  provided  for  in  the 
case  of  lamps  which  become  unserviceable  in  this  way. 

Book  Notices. — Elehtrische  Uhrtn.  By  Dr.  A.  Toblen 

and  J.  Zicharias.  Second  revised  edition.  Vienna:  A, 

Hartleben.  Price  M 3. — This  book  was  originally  published  some 
years  ago,  but  has  now  been  practically  re-writteD,  as  the  subject 
of  electric  time  service  has  advanced  more  than  most  other 
branches  of  electric  work,  more  especially  in  connection  with  the 
maintenance  of  public  clocks.  After  a short  historical  introduction, 
the  writer  proceeds  to  a detailed  description  of  the  various  electric 
devices  employed  in  connection  with  clocks.  Chapter  I deals  with 
driving  mechanisms  (electrically  influenced  pendulums,  electric 
winding  devices,  &c.)  and  with  contact-making  devices.  Chapter  II 
describes  the  electric  distribution  of  time  to  the  various  parts 
of  a town,  district  or  country.  In  Chapter  III  electric  chrono- 
graphs, time-registering  devices  and  other  scientific  instruments 
are  described,  and  in  Chapter  IV  a useful  descriptive  catalogue 
of  the  various  patents  taken  out  in  connection  with  electric 
clockwork  between  1877  and  1909  is  given.  This  list  is  divided 
into  seven  groups : (1)  Self-contained  electric  clocks  and  clock 
installations;  (2)  electric  clocks  controlled  from  a distance ; (3) 
circuit  arrangements  for  electric  clocks ; (4)  devices  fer  setting  the 
hands  of  electric  clocks ; (5)  regulation  devices ; (6)  electric  striking 
mechanisms  ; and  (7)  electric  winding  and  contact-making  devices. 
The  book  is  comprehensive  and  fairly  up  to  date,  although  a good 
deal  of  obsolete  material  has  been  retained  from  the  older  edition. 
The  treatment  will  appeal  more  to  those  engaged  in  the  work  than 
to  students,  as  there  is  much  more  detailed  description  of  actual 
constructions  than  critical  comparison  of  typical  arrangements. 

Fowler's  Mechanics'  and  Machinists'  Pocket  Book  and  Diary,  1910. 

By  W.  H.  Fowler,  Wh.  8c.  Manchester:  Scientific  Publishing 
Co.  Price  6d,  net. — This  is  the  second  edition,  and  has  been  con- 
siderably extended  in  scope  and  contents ; it  contains  a great  store 
of  information  for  machinists,  and  strikingly  illustrates  the  great 
changes  which  have  taken  place  in  workshop  practice  during 
the  last  20  years.  Numerous  tables  and  data  are  included,  and  the 
book  will  no  doubt  be  as  popular  as  the  other  handbooks  emanating 
from  the  same  source. 

Arithmetic  of  Electrical  Measurements.  By  W.  R.  P.  Hobbs. 

Thirteenth  edition,  London : T.  Murby  & Co.  1909.  Price  Is.— 
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t thin  book  a large  number  of  problems  are  given  which  involve 
In  this  booK  a , T.enz’s  law,  and  other  fundamental 

the  if  them  being  derived 

Ecitv  and  Guilds  examination  papers.  Numerous  examples  are 
worked  out.  and  brief  explanations  of  the  governing  conditions 
ire  "included  The  book  should  be  useful  to  students  ^affording 
practice  in  such  calculations.  Answers  are  appended  to  the 

qnv/Srd  Dimensions  for  the  Threads  of  Sparking  Dings.  Engine*^ 

rahTt!^^ 

^ HI 

It  is  the  Committee’s  intention  to  hold  a conference  1 
fnture  with  the  automobile  societies  in  order  to  draw  up > an 
alternative  standard  of  larger  diameter,  which  will  permit 
more  satisfactory  design  for  the  sparking  plug.  { 

StSe h^eenarer,  large'dem.nd  already 
are  still  running.  It  contains  a number  of  complete  short  Rories 
forming  very  readable  fiction  for  the  railway  traveller  or  for  our 

y°fHtlh%a^TspeciJication  for  Ammeters  and : Voltmeters.- 

The  EDo-ineering  Standards  Committee  (Report  No.  49).  London  . 

Crosby0 Lock womL  Price  2s.  6d.  net.-In  this  specification  instru- 
ments are  classified  as  sub-standards,  first  grade  and  second  grade 
Warding  to  their  KCM'y  The 

ITS  racing ^number  of  scales  which  have  to  be  kept  in 
stock  The  drop  in  pressure  on  the  shunt  has  been  standardised  in 
order  to  obtain  interchangeability  ; its  value  is  different  to  the 
German  standard.  The  transformation  ratio  of  a pressure  trans- 
German  stanaa  u a3  the  current  in  the  secondary 

circuit  of  a series  transformer.  The  Committee  intends  dealing  in 
a separate  report  with  standards  for  instrument  transformers, 
resistances  and  separate  shunts.  The  question  of  accuracy  has 
necessitated  a great  deal  of  investigation  and  prolonged  discussion 
o^  account  of  the  inherent  differences  in  the  various  types  of 
instruments,  as  well  as  the  degree  of  accuracy  attainable  under 
practicable  working  conditions.  The  difficulty  of  expressing  in  a 
simple  manner  the  permissible  limits  of  error  when  these  had  been 
decFded  upon  gave  the  Committee  a considerable  amount  of  pre- 
Uminary  workgbefore  a useful  result  was  attained,  and  we  are 
assuredGiat  the  figures  for  the  accuracy  are  based  on  actual  test 
records  ” supplied  for  the  use  of  the  members.  ~ 

Examination  Questions  in  Electrical  Engineering.  By  a Certifi- 
nsted  Tether.  London:  8.  Kentell  & Co.  Price  Is.  net.— This 
little  book  gives  the  questions  set  by  the  City  and  Guilds  Institute 
at  its  examinations  in  the  title  subject  since  1900  with  answers 
where  these  are  numerical ; complete  answers  and  illustrated  solu- 
tions are  given  for  the  questions  set  in  1908.  In  spite  of  the 
possible  suggestion  that  books  of  this  kind  aid  “ cramming,  there 
Fs  no  doubt  that  they  are  of  great  assistance  to  both  student  and 
teacher  - to  the  former  by  enabling  him  to  test  and  exercise  the 
knowledge  that  he  has  acquired,  and  to  the  latter  by  providing 
him  with  a store  of  suitable  questions  for  home  work.  Many 
students  of  considerable  ability  undoubtedly  fail  to  convey  to  the 
examiner  a due  sense  of  their  attainments  simply  because  they  have, 
not  acquired  the  knack  of  answering  examination  questions  in  the 
most Efficient  way;  these  will  find  the  fully  worked  examples  mos 
helpful,  and  we  understand  that  in  future  issues  of  the  book  fu 
solutions  will  be  appended  to  all  new  questions.  So  far  as  we  have 
tested  the  solutions  they  are  correct,  and  the  book  is  well  printed. 

“Electrical  Engineering.”  By  C.  P.  Stemmetz.  NewAork. 
McGraw-Hill  Book  Co.  1909.  Price  $4.00  net, 

“ Radiation,  Light  and  Illumination.”  By  C.  P.  Stemmetz. 
New  York:  McGraw-Hill  Book  Co.  1909.  Price  ,'3.00  net. 

Effect  of  Strike  in  Sweden.  — According  to  the 

Swedish  industrial  journal,  Norden,  a striking  example  of  the 
disastrous  effect  of  the  great  strike  on  the  Swedish  industry  is 
found  in  the  statement  of  the  proprietor  of  the  Scandinavian 
manufactory  of  incandescent  electric  lamps  at  Nykoping,  that 
Ms  firm  lost  a contract  for  the  delivery  of  300,000  incandescent 
lamps  to  a German  firm.  Owing  to  the  new  Bill  introducing  a tax 
on  electric  light  in  Germany,  it  was  in  the  interest  of  the  manu- 
facturers and  the  wholesale,  aB  well  as  retail,  trade  to  supply  their 
customers,  or  all  consumers  of  electric  light,  with  as  many  lamps  as 
possible  before  October  1st.  His  firm  thus  received  an  order  or 
300  COO  lamps,  but  the  strike  commenced,  unfortunately,  and  the 
result  was  that  only  20,000  lamps  were  delivered. 

Electrical  Smelting.— The  Swedish  Iron  Commission, 
appointed  by  the  Government,  a short  time  ago  appointed  a Com- 
mittee with  the  object  of  going  into  the  question  whether  the 
(Commission  ought  to  provide  the  necessary  capital  for  carrying  on 
experiments  on  the  electrical  smelting  of  iron  ore,  not  only  for  the 
purpose  of  attaining  a practical  solution  of  tbe  Problem , but  part ly, 
and  perhaps  chiefly,  with  the  view  of  being  able  to  make  practical 


demonstrations  of  the  processes  and 

and  other  representatives  of  the  iron  industry  so  as  to  call  their 
attention  to  the  advantages  of  the  electrical  proce8S.  lt  u ' e8^“a^ 
that  a sum  of  250,000  kr.  (£13,833)  is  required  in  o^er  to  build  t 
plant  and  to  carry  on  the  experiments  long  enough  to  ascertain  t 
economical  results. 

Charge  of  Stealing  Lamps.— At  St.  Helens  on 

October  20th  Prank  Hammond,  alias  Dr.  Kerr,  George  Fra 
■Rlpase  P Taylor  &c  was  charged  with  stealing  40  electric  lamp 
FroTthf  Loudon  and  North-Western  Railway  Station  Accused 
bad  been  employed  at  the  New  Brighton  Tower  as  an  electrician, 
and  he  obtained7 the  lamps  by  representing  that  he  had  been  sent 
for  them  bv  the  Rev.  Father  Proctor,  to  whom  they  had  been  con 
r tt  then  sold  29  of  the  lamps  to  a Warrington  tradesman 
by ^tatinFthatthey°vrar^ ^bankrupt  s’fck. 

to  six  months’  hard  labour.  At  Warrington,  on  the JJ* 

± 2TS&S2Z  »»* 

Street 

Cntalno-ues  and  Lists —The  Electric  and  Ordnance 

B nr.  T Tn  Chest  on  Road,  Aston,  Birmingham. 
Accessories  Co.,  Ltd.,  Uheston  » , which  they 

Twenty-four-page 

Circular  patterns,  electric  car  and  tram  heaters,  wau 
type1  heaters,  factory  heaters  &c  are  ^P^^hted  atalogue 
numbers,  code-words,  prices  and  sizes  being  given.  A small  section 
Ff  the  catalogue  is  devoted  to  glow  lamp  imduttwe.  Two  small 
folders  have  also  been  received,  one  relating  to  these  Raters  gn  g 

■S SSt!  Cta,  Ltd.,  Britannia  Work.,  Great 

Charles  Street,  Birmiegham.— Twenty- four-page  e.talogue  in 

'cleat,, 

£ Sufar.  line  contraction  and  general 

electrician’s  service,  also  various  su^rl®s-R  , Qate8iiead  —Prom 

Copies  of  all  this  advertising  matter  are  being  distributed  broadcas 

amongst  the  trade.  of  Queen  Victoria  Street, 

The  General  Electric  Lo.,  ltd.,  ° . ^ , „„vpifipS  jn  its 

EC  seems  to  have  a never-ending  variety  ^ of  _ novelties  in  us 

with  clear  diagrams  of  connections^  83-87  Farringdon  Road, 

MwR<;ns  Falk,  Stadelmann  & Co.,  Ltd.,  ».}  e/,  r , ,,  . - V 

London,  E C.  The  pla.ter  bu.t  top 

‘toiSoeL’etoaTmen  andeon.an.er.  has  in  thepnblidty  effort, 

oi  the  maker.  .taken  Xm’.aroe'nd'e"' ^ft°o“  th°,  Mephi.topheli.n 

are  prepared  to  supp  y ...  tv,pm  They  are  not  discon- 

Mntogte  S of  t“e”pUtoer  ea.t,  which  they  .apply  to  theta  more 
regular  « Efe.ca"  p,.,,  stieet,  0.mdcn  Town, 

NW-Two^ltuS;  one  entitled  "What  a Hice  Car 1 " 

heating  and  Priced 

i GNo  102  descrilfing  oil-immersed  three-phase  rotor-starters ; 

Sf&  detailing^ their  oAreak  circuit-breakers ; also  an  attractive 

SnTtiSTSZ™  Co.,  Ltd.,  BritanniaStreet  Works  Tivi- 
dalo  Staffs  —Illustrated  list  of  16  pages  giving  particulars  of  their 

^Th'  surfac^con^n^ing1*  cZLZ]  ; jet 

condensing  (low  level  couni  num(,‘r  0f  installations 

Si  ££  electrical  and  other.  Th. 
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other  publications  are  devoted  to  the  following  subjects  : Conden- 
smg  p^n,  for  rolling-mill  engines  at  the  steel  works  of  Messrs. 
1 n Go  v 1 1 le  & rSo j8’  Ltd"  at  Motherwell;  surface  condensing 
Lesds  Corporation  electric  lighting  station^ 
f ’•  jl0U°J  ef '3aust  Bteam  on  the  Rateau  system;  tabulated  list 
cf  independent  condensing  plants  installed  by  the  firm  ■ two 
siL  ac  . condensing  installations  at  Pretoria,  8.  Africa,  and  at  Meerut 
' ctrlc  power  station,  in  India  ; jet  condensing  plant  at  a Scottish 
Co-operative  Works;  condensing  plant  for  blowing  engines  at 
the  Workington  works  of  the  Moss  Bay  Hematite  Iron  aid  Steel 
00.,  Ltd.,  surface  condensing  installations  supplied  to  the 

PowCear8Coe  rT  & “ d the  Yorkshire  Electric 

Lower  Co. , and  the  Mirrlees-Edwards  air  pump.  All  of  these 

styTePon  a8rta|apcr  UDlf0m  8iZ6’  “d  a”  executed  in  g°od 
Messrs.  H.  G.  Mayeb  & Co,  67,  Aldersgate  Street,  London 


Switzerland.— The  Electricities  Genossenschaft  is  the  name  of 
Whl,ch1ha®!ately  been  organised  at  Sins  (Meienburg) 
to  establish  a central  station  in  the  town  for  the  supply  of  elec- 
trical  energy  for  lighting  and  power  purposes. 

fip?;^HIUMVTLa  de9  Gorges  et  Laminoirs  de  Baume  has 

decided  on  the  establishment  of  a large  new  electric  power  plant 

It  £ works  C°St  °f  £14'°00’  f°r  the  driving  of  tbe  rolling^ 


Crompton. — The  U.D.C.  has  decided  that  whenever 

tnere  is  a specific  application  for  electricity,  Oldham  T.C.  shall  bP 
safeglarded8UPPiy  Sub-)'ect  to  the  Council’s  future  interests  being 


LIGHTING  and  POWER  NOTES. 


Bedford.  The  T.C.  has  received  from  the  LGB 

sanction  to  a loan  of  £630  for  street  lighting  by  electricity 

wit??br?nh?Tted.rT\e  UJ)-C-  has  touted  an  agreement 

with  the  Chesham  E.L.  and  Power  Co.  j ® 

Bradford.— At  a recent  meeting  of  the  City  Council  the 

annual  report  of  the  city  electrical  engineer  was  adopted  ’This 
points  out  that  it  is  hoped  to  have  the  firs!  turhinn  ? • ™bls 

ning  in  a few  weeks,  aid  the  second a month Tater 
eSect  of  reductions  made  two  yeats  al  il  beneficial 

-d“g.  and  of  the  special  terms  offered  to  consumer!  takii^l 
a*ect<idPb/t’h'e,e“Tel 

whereas,  previously  there  had  been  a falling  off  Som^fl688®’ 
expressed  as  to  the  immediate  future  as  reo-arfio  1;  me  fear  18 
owing  to  the  universal  adoptio?  of ^ metaS  amS 
units  sold  for  lighting  during  the  past  half  ^ la,mps ; the 


Brighton.  The  borough  electrical  engineer  is  recom 

o.B.°i15JI'DScd;"“1d?  7“  with  *■“ 

?°nd°nt  s‘ateB  tbat  tbe  company  is  about  to  install  an  electricall? 

to™iSS?“Srge““tt'  h“  be™ 

held  at* Stockholm  meeting  was  recently 

ttsaris;  d 

=»  iasrisswss  i 

r .°r,t nr 1 ^ ”hich 

»«»t  S the  ehStafaiHnSrS  8 Water,alls'  As  tb«  develop- 
makes  net  legisSiln  la  connection  with  the  waterfalls 

tT  <J  or  the  regulation  of  the  rivers  and  the  water- 

0B!ary,.th°.A89Ociation  wil1  b8  able  to  represent 
weigh?  wLn^/r18  °f  th,e  °Wner8  in  a "’ay  that  will  carry 
id  to  as,  fhoth0  "veW  “V9.  drawn  up-  Ifc  further 


and  to 


er  of 


38JaLl9  and  ^thing  connected  therewith1  a 
-ciai  study.  In  Norway  invitations  to  attend  a 

T.hp  for r*1  otinn  ..  • 1 _ _ ... 


tn 


I 


,.  -j  ai,ueua  a 

scuss  the  formation  of  a similar  association 
by  men  interested  in  the  matter 


arks  Company  has  just  placed  with  the 
pany  the  orders  for  the  entire  electric 

*r<»n  nvfnnm..r,  1 1 „ t v . 


: . . ~ . Duiire  eiecwic 

mpleted  extension  of  its  works.  It.  comprises 
an  orators,  and  transformer  station  complete 
aratus.  The  grinding  sheds  will  be  driven 
notor  so  far  used  in  Sweden— an  asynchro- 
o.  2,700  h.p.  at  210  b.p.m.  For  driving 
’ of  the  grinding  sheds,  there  will  also  be 
t or  400  n.r. 


rv.  F?lkJ1-rk‘T'A. note.  1U  our  18Sue  of  October  8th  under 
ifdlng’  deailn?  Witb  the  CorPoration  electricity  undertaking 
Unfit  t af?pear  that  after  Paying  interest,  &c,  there  was  a clear 
th!?pf  2°  °fJ253’  We  have  8ince  received  an  abstract  of 

the  accounts  of  the  T.O,  and  finds  tbat  after  paying  interest  a 
balance  of  £999  remained,  but  after  meeting  sinking  fund  bad 
debts,  taxes,  &c,  there  was  a deficiency  of  £316— this  sum,  how- 

T-V?CiUdmg  £22?>  tbe  cost  of  procuring  the  provisional  order 
which  had  appeared  in  the  capital  account.  ’ 

Frodingkam.  The  U.D.C.  has  decided  to  apply  for  a 

the'street? by^lectrici^!6  ^ounc^  ba9  ^ ^ to  light 

Fleetwood. — The  U.D.C.  has  decided  to  pay  its  clerk 
B“m  ?l.  50.  gnineas  for  extra  work-legal  and  Parliamentary- 
Ill!  by  blm  “ connection  with  the  acquisition  of  the  electricity 
undertaking,  the  said  amount  to  be  included  in  the  next  loan.  J 

ht  Ltla^elly  ~An  e,ecfcrical  PlaQt  is  being  installed  at  the 
W°rk3  for  Providing  power  in  the  cold-rolling 
department.  This  is  a new  departure  in  the  neighbourhood.  8 

London.  Stepney. — The  new  generating  station  of  the 

?°rn°"gh,  Co“ncldi  situated  at  Blyth’s  Wharf,  Limehonse,  was 
opened  by  the  Mayor  on  Wednesday  afternoon  last.  The  new 
^ bave  many  advantages  over  the  original  station  at 
. b°.  n street,  not  the  least  being  sea-borne  coal  and  ample  con- 
densing water,  whereas  at  Osborn  Street  the  plant  is  necessarily 
non-condensing  and  all  fuel  carted.  The  buildings  are  of  steel 

ZV0™eti-?IOZmoa  bemg  made  at  one  end  for  extending 
tnem.  The  boiler  house  contains  an  initial  installation  of  three 

To  rino  I?6  b01!erS’  and  sPace  remains  for  four  more.  One  boiler  of 
1.  h a P®r  hour  capacity  is  fitted  with  Underfeed  stokers  and 
i!|  0d/!fBghti.aQdJhe  two  smaller  ones  with  chain  grates  and 
nduced  draught.  The  bunkers  will  accommodate  1,000  tons  of 
fuel,  which  will  eventually  be  handled  mechanically  over  the  river 
u StC!!m  18  8uPPlled  to  one  2,000-k.v.a.  Willans- Parsons 
tubo^lteniatw  and  one  1,000-kw.  Parsons  turbine  with  two 
nZlnZ9  lnP  ta“dem.  this  plant  being  similar  to  one  installed  at 
Osborn  Street,  which  is  to  be  removed  to  the  new  building  shortly. 
Both  turbines  are  equipped  with  contraflo  condensers  and  air 
pumps,  the  circulating  water  beiDg  obtained  from  two  river  wells 
equipped  with  Rees-roturbo  circulating  pumps  and  piping  arranged 
wbh  “^°wdenPatent  system,  as  described  by  us  in  connection 
with  the  South  Metropolitan  Electric  Light  and  Power  Co.’s  station 
at  Greenwich  (see  Eleotbioal  Review,  August2od,  1907).  The  larger 
turbine  unit  generates  three-phase  current  at  6 600  volts,  and  in  the 
case  of  the  smaller  machine,  the  output  is  transformed  up  to  this 
pressure,  the  machines  being  controlled  by  e.h.t.  switchgear  of  the 
"°"cl,ad  tyPe  ^stalled  in  a gallery.  8imilar  switchgear  is 
provided  at  Osborn  Street,  where  motor-converters  are  installed  to 
convert  and  transform  the  h.t.  a.c.  supply  to  direct  current  at 
normal  pressure ; the  Merz-Price  patent  system  of  control  is 
installed  in  connection  with  the  e.h.t.  switchgear.  The  it 
boards  are  of  Messrs.  Crompton’s  make.  The  totak length  of  mains 
now  laid  in  Stepney  amounts  to  150  miles  ; the  borough  has  a river 
frontage  of  2£  miles,  almost  the  whole  of  which  is  lined  with  large 
warehouses  &c.,  and  it  is  anticipated  that  these  will  take  a large 
supply  in  the  near  future.  The  electrical  and  mechanical  equip- 
ment has  been  installed  to  the  design,  and  under  the  supervision  of, 
the  borough  electrical  engineer,  Mr.  Wm.  C.  P.  Tapper. 

CrrY.— At  the  last  meeting  of  the  City  Corporation,  the  Streets 
Committee  brought  up  a report  relative  to  the  notice  (already 
mentioned  in  this  paper)  of  the  County  of  London  Electric  Supply 
Go.,  of  its  intention  to  commence  the  laying  of  electric  mains  in 
various  important  streets.  It  was  agreed  to  give  notice  that  the 
proposed  works  were  disapproved  of.  An  application  was  received 

Ifninl  n ir°  ELUCtric  LiSht  c°-  for  permission  to  lay 

mains  in  King  William  Street,  Lombard  Street  and  Creechurch 

■ aae:  1Ti1,?„r.equl!,ed  permission  was  granted  subject  to  the  workB 

m Wi  lam  Street  and  Lombard  Street  being  commenced  after 
six  o clock  on  a Saturday  evening  and  continued  continuously  during 
Sunday.  If  not  then  completed,  the  trenches  are  to  be  filled, and 
operations  are  to  be  resumed  on  the  following  evening.  The  Streets 
Committee  is  to  arrange  for  some  further  experimental  lighting  in 
tho  thoroughfares,  as  suggested  in  the  report  on  the  recent 
inspection  of  various  systems  of  public  lighting  on  the  Continent. 

iom?'SmD~Ue  recent  electrical  exhibition  was  visited  by 

12,000  persons.  J 

Hammersmith.— A referee  having  been  appointed  by  the  B.  of  T. 
to  inquire  into  the  complaints  as  to  the  condition  of  the  London 
United  Tramway  tracks,  the  Council’s  solicitors  have  been  in- 
nn“,  1°  retain  counsel  and  obtain  expert  engineering  assist- 
nco  The  authorities  of  thr.  Shepherd  Bush  Exhibition  wrote  to 
III.,  ®xpro“,nS  a desire  to  enter  into  a contract  for  the 
supply  of  three-phase  current  for  the  remainder  (four  years) 
of  the  contract  period.  The  Council  communicated  with  the 
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Kensington  and  Netting  Hill  Electric  Lighting  Companies,  from 
whom  it  purchased  the  current,  with  the  result  that  the  com- 
-nanies,  with  the  exception  of  a few  minor  modifications,  to 
which  the  Exhibition  authorities  are  willing  to  agree,  are 
prepared  to  enter  into  a contract  to  give  the  supply  retired 
STthe  ..me  term.  ..  tko.e  mde,  wh.cb  the  p.e.e.t 
supplementary  three-phase  supply  is  given.  The  Electricity 
Committee  directed  the  attention  of  the  Works  Co'nmittee  to  a 
experiment  which  had  been  tried  m the  lighting  of  the  Grove  by 
substituting  for  one  of  the  existine  arc  lamps  a 400-c  p.  Osram, 
with  clear  glass  globe.  The  annual  cost  to  the 
taking  for  lighting  the  Grove  by  arc  lighting,  ie  £[38' 
with  £92  18s.  6d.  for  the  incandescent  lighting,  and  the  cost  of  the 
conversion  is  estimated  at  £20  11s.  4d.  Having  regard  to  the 
saving  to  be  efiected,  and  the  increased  lighting  efficiency  to  be 
gained,  the  system  of  lighting  the  Grove  is  to  be  converted  as 

80 The^  East  London  Electrical  Exhibition,  to  which  we  re*“r®d 
last  week,  closes  to-morrow  ; we  understand  that  it  has  resulted  in 
good  business  in  electric  plant,  motors,  &c.  •, 

8 The  Finsbury  librarian  reported  at  the  meeting  of  the  Oounca  on 
October  21st  that  the  introduction  of  Osram  lamps  at  the  Cent 
Library  in  May  last  had  caused  a saving  m the  cost  of  cur 
amounting  to  £14.  Taking  into  consideration  that  ^ period 
covered  was  the  lightest  portion  of  the  year,  of  am 

to  believe  that  when  there  was  a complete  installation  of  O: sra 
lamps  at  the  Central  Library  and  branches,  the  saving  m the  cost 
of  current  would  be  at  least  £80  per  annum.  Q 

Some  details  of  the  new  Post  Office  power  station  on  the  Surrey 
side  of  the  Thames  at  Blackfriars  were  contained  in  a recent  issue 
of  the  Times.  The  new  plant  will  supersede  three  existing  instal- 
lations ; it  is  housed  in  a brick  and  steel  structure,  and  will  include, 
in  the  first  instance,  three  Willans-Dick,  Kerr  turbo-alternators  one 
of  500-kw.  and  two  1,000-kw.  capacity.  The  plant  is  to  operate  on 
17  lb.  steam  per  kilowatt-hour  (presumably  at  full  load),  and l will 
generate  at  6,600  volts  pressure,  A small  Willans  ^ 

and  a B.T.-H.  motor-generator  are  provided  for  excitation.  1 he 
main  switchgear  is  of  Westinghouse  type,  and  other  adjuncts  are  a 
20-ton  three-motor  traveller  in  the  engine  room  and  coal-handling 
and  conveying  plant  by  Babcock  & Wilcox.  Seven  Stirling  boilers 

</«be  Umd  tjpe.  each  o,  20  000  b.  p.,bo„ 

capacity,  and  four  of  the  marine  type,  each  of  17,750  lb.  per  hou 
capacity.  The  fuel  will  be  bituminous  slack,  which  will  be  burnt 
in  chain  grate  stokers.  Duplicate  cables  couple  the  plant  with 
sub-stations  in  the  main  Post  Office  buildings,  where  the  supply  will 
be  transformed  down  to  440, 220  and  110  volts  for  ™ 

40  miles  of  pneumatic  tubes  radiating  from  St.  Martins-le- Grand 
require  some  500  h p.  for  their  operation  and  the  numerou8 
conveyors,  and  other  applications  in  addition  to  lighting  will 
ensure  a good  load  for  the  new  plant. 

Macclesfield— It  is  nnderstood  that  the  B.  of  T.  has 
intimated  to  the  T.C.  that  it  proposes  to  revoke  the  E.L.  order,  and 
in  consequence  the  General  Purposes  Committee,  which  has  dis- 
cussed the  matter  in  camera , has  recommended  the  Council  to 
empower  the  Gas  Committee  to  prepare  plans  and  estimates  for  the 
supply  of  electricity  within  the  borough. 

Methley.— The  U.D.C.  has  granted  permission  for  the 
Yorkshire  Electric  Power  Co.  to  pass  through  the  district  with 
overhead  lines  for  the  purpose  of  supplying  energy  to  the  Gastle- 
ford  district. 

Rawtenstall 1 The  Globe  Spinning  and  Manufacturing 
Co.,  Ltd.,  has  applied  to  the  T.C.  for  a supply  of  1,500  h e,  for 
driving  the  works. 

Rotherham. — The  T.C.  has  decided  to  apply  by  a 

Parliamentary  Bill  for  power  to  supply  electricity  in  the  Tinsley 
district,  to  lay  a feeder  and  distributing  mam  in  tne  Broom  dis- 
trict, and  to  borrow  £5,000  for  small  extensions  of  mams  and 
additional  services. 

A Scottish  Deputation.  — Representatives  of  the 
Glasgow,  Edinburgh  and  Partick  Corporations  interviewed  Mr. 
Tennant;  of  the  B.  of  T„  on  October  20th,  with  regard  to  the 

Electric  Lighting  Act3  Amendment  Bill.  A new  clause  safeguard- 
ing the  rights  of  public  bodies  supplying  electricity  was  discussed, 
but  another  conference  will  be  held  before  the  proposed  amend- 
ment to  the  Bill  takes  final  shape. 

Sheffield.— An  Electrical  Exhibition,  arranged  by  the 
Electric  Supply  Department,  was  opened  on  the  14th  mst.  It 
iB  essentially  a domestic  electrical  exhibition,  and  no  pains  have 
been  spared  to  get  together  a thoroughly  representative  display  of 
every  useful  electrical  appliance  for  the  home.  A large  selection 
of  ovens  are  on  view  under  actual  working  conditions  ; ironing  by 
electricity  proceeds  all  day  long,  and  the  Therol  water  heater  and 
Fuller  geyser  attract  a good  deal  of  attention.  Among  other  items 
are  a vacuum  cleaner,  also  useful  novelties  in  the  form  of  hair 
dryers,  vibrators,  sterilisers,  bed-warmers,  coffee  pots,  kettles,  &c. 
A portion  of  the  premises  has  been  arranged  as  a dining  room,  and 
is  a source  of  admiration  to  visitors.  The  table  is  covered  with  an 
electric  cloth,  and  is  decorated  with  some  handsome  examples  of 
candelabra  and  glassware. 

The  E.L.  Committee  has  accepted  the  offer  of  the  Windermere 
and  District  Electricity  Supply  Co  , Ltd.,  for  the  purchase  of  six 
•75-kw.,  six  IJ-kw.,  four  3-xw,,  and  two  G-kw.  second-hand  trans- 
formers’for  £41  5e.  The  general  manager  has  been  authorised  to 
sell  to  this  company  second-hand  transformers  to  the  further  value 
of  £100  dhfiBg  the  n$fct  12  motifhs. 


Swansea. — The  Streets  Committee  has  resolved  that 
whenever  electric  cables  are  available  for  lighting,  the  boroug 
surveyor  and  the  electrical  engineer  are  to  confer  with  a view  to 
the  substitution  of  electric  for  gas  lamps.  Four  electric  arc  lamps 
are  to  be  put  up  in  Eaton  Road,  Brynhfryd,  at  an  annual  cost  of 
£12  10s.  per  lamp. 

Walthamstow— The L.G.B.  has  sanctioned  the  borrow- 
ing of  £1,100  for  feeder  cables  for  interconnecting  the  Higham  Hill 
and  Blackhorse  Lane  feeders. 

Whitchurch  (Salop).—  The  U.D.C.,  which  has  un- 
successfully negotiated  for  the  purchase  of  the  gas  undertaking, 
and  for  the  reduction  of  the  public  lighting  account  (about  £400 
per  annum),  has  decided  to  consider  the  question  of  an  electrical 
installation. 

Willesden. — The  Electricity  Committee  reports  that 
the  chairman  of  the  Committee,  with  the  clerk,  the  electrical 
engineer,  and  Mr.  J.  F.  C.  Snell  (consulting  engineer),  interviewed 
Mr.  James  Devonshire  and  Mr.  T.  E.  Ruthven  Murray,  managing 
director  and  electrical  engineer,  respectively,  to  the  North  Metro- 
politan Power  Co.,  with  reference  to  the  terms  under  which  the 
Council  is  to  receive  a bulk  supply  from  February,  1911. 
matters  had  previously  been  settled,  except  as  to  metering  the 
maximum  demand.  Asa  result  of  the  interview,  it  was  arranged 
that  the  “ maximum  demand  ” of  the  supply  to  the  Council  m each 
quarter  shall  be  the  maximum  sum  of  the  simultaneous  readings 
of  both  the  alternating  and  the  continuous  current  supplied  by  the 
company  to  the  Council  occurring  during  such  quarter,  as  recorded 
by  the  average  readings  of  two  appropriate  indicators,  one  to  be 
provided  and  kept  in  repair  at  the  expense  of  the  company,  and 
the  other  at  the  expense  of  the  Council.  In  regard  to  a letter 
requesting  the  Council  to  join  and  financially  support  an  Associa- 
tion which  had  been  formed  for  the  purpose  of  giving  publicity  to 
electricity  undertakings,  the  electrical  engineer  was  instructed  to 
report  as  to  the  best  means  to  advertise  the  undertaking  of  the 
Council.  The  annual  report  for  the  year  ended  March  31st  last, 
shows  a gross  profit  of  £8,594,  and  a net  profit  of  £320. 

Worth  in0'. — la  connection  with  the  laying  of  additional 
feeder  cables,  the  Electricity  Committee  of  the  T.C.  proposes,  with 
the  consent  of  the  Highways  Committee,  to  place  the  fuses  used  for 
sectionising  the  feeding  districts  in  pillars  to  be  erected  on  the 
footway,  instead  of  in  chambers  under  the  footway,  as  has  been  the 
practice  in  the  past. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington— The  question  of  the  through  running  of  the 

electric  cars  between  Accrington  and  the  Rossendale  Valley,  which 
has  caused  a dispute  between  the  Rawtenstall  Corporation  on  the  one 
hand  and  the  Haslingden  and  Accrington  Corporations  on  the  other, 
has  been  am ically  settled  by  committees  of  the  various  corporations, 
and  it  is  expected  that  the  cars  will  run  through  in  a few  days. 

Bacun— The  Rawtenstall  Town  Council  has  adopted 

a resolution  of  the  Electricity  and  TramwayB  Committee  to  supply 
any  electricity  which  the  Bacup  Corporation  may  require  for  the 
purposes  of  the  proposed  extension  of  the  Rochdale  tramways  from 
Shawforth  to  the  centre  of  Bacup.  The  resolution  was  passed  in 
response  to  a letter  from  the  town  clerk  of  Bacup  to  the  town  clerk 
of  Rawtenstall,  intimating  that  in  the  event  of  the  tramways 
becoming  an  accomplished  fact,  the  Rochdale  Corporation  would 
require  a supply  of  current  to  work  the  service  from  the  terminus 
at  Bacup  to  Shawforth— just  over  2 miles.  Rawtenstall  s price  for 
the  current  is  lid.  per  unit. 

Belfast. — At  a recent  meeting  of  the  Tramways  and 
Electrical  Committee,  a deputation  was  present  to  urge  on  the 
Committee  the  desirability  of  having  the  tramways  extended  up 
the  Oldpark  Road  for  the  accommodation  of  the  residents.  Ihe 
manager,  Mr.  Nance,  was  directed  to  report  on  this,  and  also  upon 
the  proposed  extensions  on  the  Ligoneil  and  Donegal  1 Roads.  The 
question  of  removing  the  centre  poles  at  certain  points  was 
adjourned  until  the  next  meeting. 

Bradford —At  a meeting  of  the  Finance  Committee  of 
the  Corporation  held  on  the  21st  inst.,  it  was  reported  that  the 
Tramways  Committee  had  decided  to  recommend  that  dogs  should 
be  allowed  on  the  top  deck  of  tramcars  at  ordinary  fares,  the  con- 
ductor to  be  given  power  to  discriminate  between  dogs  suitable  for 
passengers,  and  dogs  likely  to  cause  annoyance  to  other  passengers. 
We  understand  that  the  subject  of  lady  passengers  being  allowed 
to  carry  teddy-bears  was  not  discussed. 

Brighton.— -The  Tramways  Committee  is  urging  that  the 
B.  of  T^  should  obtain  powers  to  issue  licences  to  local  authorities 
for  the  working  of  rail-less  trolley  cars. 

Bury. — A letter  has  been  received  by  the  Tramways 

Committee  of  the  Corporation  from  the  Association  of  Tramway  and 
Vehicle  Workers,  in  whioh  it  complains  that  sufficient  time  is  not 
allowed  in  which  to  make  the  journey  on  a number  of  sections,  and 
expressing  the  opinion  that  the  speed  at  which  cars  often  travel  is 
dangerous.  Consideration  of  tho  subject  has  been  deferred  for  a 
month  to  enable  the  manager  to  prepare  a report. 
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Cardiff. — Early  on  Sunday  last  300  tramway  employes 

met  Mr.  Arthur  Ellis  to  discuss  the  alleged  hardships  attendant  on 
the  recently  introduced  54  hours  week.  Ultimately  it  was  agreed 
that  the  men  should  devise  a scheme  which  will  be  submitted  to 
Mr.  Ellis  for  consideration. 

Continental  Notes. — Bavaria. — Herr  von  Erauen* 

dorfer,  Bavarian  Minister  of  Railways,  has  just  been  interviewed 
on  the  subject  of  electric  railway  working  and  the  utilisation  of 
water-power  in  the  kingdom.  As  to  the  question  whether 
military  reasons  place  certain-  limits  upon  the  working  of  main 
lines  by  electricity,  the  Minister  is  reported  to  have  remarked  that 
the  subject  was  not  yet  ripe  for  decision.  The  military  authorities 
had  declared  themselves  in  agreement  that  electrical  working 
should  first  of  all  be  established  on  lines  of  less  military  import- 
ance, and  the  experience  gained  on  the  lines  after  a few  years 
would  determine  the  future  solution  of  the  problem.  The 
water-power  presumably  intended  for  the  purpose  (the  Walchensee, 
&c.)  had  already  been  designated  by  the  authorities.  With  regard 
to  the  suggested  use  of  Bavarian  water -powers  for  industrial  pur- 
poses, the  Minister  expressed  a warning  against  an  over -estimation 
of  the  value  of  such  powers.  It  was  not  sufficient  to  have  cheap 
water-power  alone.  It  was  necessary  to  have  easy  facilities  for 
obtaining  raw  materials  and  for  forwarding  manufactures  and  also 
to  possess  good  conditions  of  labour.  Referring  to  the  competi- 
tive schemes  received  in  connection  with  the  Walchensee  water- 
power project,  the  Minister  observed  that  naturally  it  could  not  be 
stated  beforehand  which  plan  would  be  carried  out,  although  pro- 
bably a combination  of  the  features  contained  in  the  various  pro- 
posals would  be  made.  The  authors  of  the  competitive  schemes 
included  first  rank  firms  in  Germany  and  Switzerland  on  the  one 
hand,  and  representatives  of  technical  science  on  the  other.  But 
not  a single  project  put  the  water-power  of  the  Walchensee  at 
100,000  h.p.  as  estimated  by  Major  Donat,  the  proposals  ranging 
from  50,000  to  60,000  h.p. 

Germany.— It  is  just  over  two  years  since  the  A.E  G.  brought 
forward  a scheme  for  the  construction  of  a new  underground  and 
high-level  electric  railway  in  Berlin,  and  the  Municipal  Highways 
Committee  has  just  given  approval  to  the  project  in  principle. 
The  Committee  has  decided  that  in  every  respect  the  underground 
railway  is  to  be  preferred  to  the  proposal  for  a suspended  electric 
railway.  As  projected  by  the  companv,  the  railway  would  begin 
as  an  elevated  line  at  the  junction  of  Christiania  and  Schweden 
Stra-se,  and  proceed  to  the  Humboldthaio,  where  it  would  descend 
underground  by  means  of  a decline.  The  railway  would  then  con- 
tinue as  an  underground  line  under  the  Brunner  Strasse  to  the 
Waisenbrucke,  pass  under  the  Spree  and  subsequently  rise  into 
a high-level  line  and  finally  terminate  at  Hermannplatz,  Rixdorf. 
It  is  estimated  that  the  cost  of  construction  would  amount  to 
£4,400,000. 

Sweden. — As  a result  of  the  fresh  inquiries  which  the  elec- 
trical department  of  the  Swedish  State  Railways  has  made  with 
regard  to  the  cost  of  electrifying  the  border  railway  (the  line  by 
which  Lapland  iron-ore  is  carried  to  the  Port  of  Narvik,  in  Norway) 
a new  programme  has  been  drafted,  on  the  basis  of  which  two 
tenders  have  been  procured.  One  of  these  is  from  the  Swedish 
General  Electric  Co.,  of  Viiiteias,  associated  with  the  firm  of 
Siemens-Schuckert,  of  Berlin ; the  other  is  from  the  A E G , 
through  the  Swedish  Share  Emission  Co.  The  amount  of  the 
tender  is  in  each  case  kept  secret.  Tenders  were  also  invited  from 
the  United  Electric  Co.,  but  declined,  as  the  latter  are  connected 
with  sub- contractors  of  the  first-named  company. 

Italy.— The  Socielii  Imprese  Elettrice  Piacentine  is  to  con- 
struct and  work  five  sections  of  electric  tramways  in  the  town  of 
Piacenz  a. 

The  commune  of  Galluzzo,  in  the  province  of  Florence,  has  been 
authorised  to  construct  an  electric  tramway  from  Tavarnuzze  to 
Impruneta,  starting  from  a junction  with  the  existing  Chianti  line 
near  the  station  of  Tavarnuzzi.  Energy  will  be  provided  from  the 
central  station  at  Yarlungo. 

Liverpool.— The  City  Council  at  the  next  meeting  will 
consider  the  following  recommendation  of  the  Tramways  Com- 
mittee : “ That  an  application  be  made  to  the  Board  of  Trade 
under  Sec.  20  of  the  lramways  Act,  1870,  for  their  sanction  to  the 
borrowing  of  the  sum  of  £10,000  for  the  provision  of  additional 
cars,  and  that  the  amount  which  may  be  sanctioned  by  the  Board 
be  placed  at  the  disposal  of  the  Tramways  and  Electric  Power  and 
Lighting  Committee.” 

\ewcastle-OD-Tyne. — A report  has  just  been  issued  by 

the  general  manager  of  the  Corporation  tramways  on  the  present 
condition  of  the  undertaking.  In  the  course  of  it  he  reviews  the 
history  o f the  concern,  and  then  goes  on  to  refer  to  the  late 
engineers’  strike,  and  the  severe  depression  which  followed.  Many 
concessions,  he  says,  were  granted  just  prior  to  the  strike,  and  it 
was,  therefore,  impossible  to  make  a fair  comparison  with  the  year’s 
working  prior  to  the  concessions  being  granted.  This  was  decidedly 
unfortunate,  as,  if  a fair  comparison  could  have  been  made,  it 
would  have  been  of  very  considerable  value  in  deciding 
how  far  the  concessions  bad  affected  the  undertaking 
Every  endeavour  was  being  made  to  curtail  the  expense  of 
car  maintenance,  consistent  with  the  safety  of  the  travelling 
public,  and  the  well-being  of  the  cars  themselves.  The 
system  had  always  been  heavily  handicapped  owing  to 
the  variety  of  cars.  There  were  far  too  many  cars  of"  the 
eight-wheeled  type,  and  not  enough  of  the  four-wheeled 
top-covered  type.  The  Tramways  Committee  might  take  it  as  an 
accepted  fact  that  the  life  of  the  large  cars  was  very  limited 
owing  to  their  bad  design,  and,  therefore,  it  would  become  neoessary 


sooner  or  later  to  replace  those  cars.  He  recommended  that  a start 
should  be  made  as  soon  as  convenient  with  building  a better  kind 
of  car  to  replace  them.  Seeing  that  it  was  the  desire  of  the  Com- 
mittee to  reduce  their  operative  expenses,  Mr.  Hatton  points  out 
that  the  maintenance  of  the  permanent  way  must  be  placed  under 
his  control.  When  he  was  appointed  by  the  City  Council  the 
appointment  stated  that  he  was  to  undertake  the  complete  control 
and  management  of  the  system.  He  had  not  that  control  when 
another  department  had  control  over  an  expenditure  of  some 
£8,000  per  annum.  In  the  course  of  a reference  to  Jd.  fares,  he 
says  one  could  not  ignore  that  class  of  person  who  was  always 
clamouring  for  Jd.  fares.  There  was  a section  of  the  public  who 
would  be  perfectly  satisfied  if  they  could  have  the  same  fares 
and  stages  as  in  Glasgow — half-mile  stages  for  £d.,  and  four  J-mile 
stages  for  Id.— but  there  no  difference  was  made  between  work- 
men’s fares  and  ordinary  fares.  The  above  conditions  in  Newcastle 
would,  undoubtedly,  benefit  the  Id.  passenger,  but  a workman  who 
now  travelled  on  the  Newcastle  system  1|  miles  for  a Jd.  coupon 
ticket,  would  then  be  reduced  to  half  a mile  for  a id.,  and  the 
workman  who  could  now  travel  close  upon  four  miles  for  a Id. 
would  only  be  able  to  travel  two  miles  for  a Id.  under  the  Glasgow 
system.  It  was  probable  that  such  an  alteration  would  raise  more 
opponents  than  it  found  supporters.  No  doubt  the  reply  would 
then  be,  “ let  us  retain  our  present  system  of  workmen’s  fares  and 
stages,  and  give  us  in  addition  a system  of  fares  and  stages  as  are 
in  use  in  Glasgow.”  The  undertaking  would  then  have  to  be 
supported  out  of  the  rates  in  a similar  manner  to  the  other  great 
departments  of  the  Corporation,  i e.,  there  would  have  to  be  a rate 
levied  to  produce  the  necessary  funds  to  carry  on  the  tramway  sys- 
tem. Mr.  Hatton  maintains  that  the  tramway  system  is  in  great 
need  of  an  average  fare  greater  than  a Id.  It  was  essential  that 
some  alteration  should  be  made  in  the  workmen’s  fares.  For  cheap- 
ness the  workmen’s  |d.  fare  in  Newcastle  had  no  equal  in  the  pro- 
vinces. Further,  there  must  be  an  alteration  in  the  present  coupon 
system.  He  makes  certain  recommendations,  including  the 
following : — 

Every  car  throughout  the  day  shall  run  at  a penny  minimum  fare 
except  for  school  children.  This  {is  the  same  condition  as  at 
present. 

On  every  car  run  before  7 a.m.  the  conductor  shall  issue  a return 
ticket  value  ljd.  to  cover  the  return  journey  over  any  Id.  section. 
This  is  an  increase  upon  the  present  ^d.  workman’s  fare. 

That  the  conductors  shall  be  empowered  to  issue  (or  withhold) 
these  return  tickets  only  to  men  dressed  as  artisans,  or  who,  to  all 
appearances,  are  of  that  class. 

Failing  the  adoption  of  those  modifications,  Mr.  Hatton  suggests 
that  the  Committee  should  adopt  a system  which  is  in  use  in  some 
towns: — That  up  to  7 o’clock  in  the  morning  a universal  penny 
workmen’s  fare  shall  be  charged,  and  to  those  who  desire  the  same 
a return  ticket  for  2d.  shall  be  issued  allowing  for  the  return 
journey  at  any  time  of  the  day.  That  system  had  many 
advantages  compared  to  any  other,  and  it  treated  all  work- 
people alike.  The  last-named  system  appealed  to  him  as  the 
best  suited  for  the  city  and  the  least  expensive  to  work.  Dealing 
with  ordinary  fares  the  manager  states  that  what  the  system 
required  was  an  average  fare  of  something  greater  than  a 
penny.  He  suggests  a revision  of  stages  with  alteration 
of  fares,  but  the  whole  route  would  remain  the  same  in  each 
case  as  at  present,  that  was  l^d.,  but  to  encourage  the  long- 
distance traveller  he  proposed  that  anywhere  in  the  ljd.  section 
a return  ticket  covering  the  whole  route  should  be  issued  for  the 
fare  of  2|d.  It  was  undesirable  to  revert  to  the  old  fares  and  fare 
stages.  In  conclusion,  Mr.  Hatton  says " The  course  that  I should 
adopt  if  the  undertaking  belonged  to  me  is  to  reduce  the  working 
expenses  to  a minimum  by  further  cutting  down  the  expenditure, 
and  await  developments.  With  improved  times,  and  then— and 
then  only— if  matters  do  not  improve  to  the  satisfaction  of  the 
Committee,  the  Committee  and  the  whole  of  the  ratepayers  in  the 
city  will  know  that  there  is  only  oDe  alternative— i.e  , to  increase 
the  fares,  but  not  necessarily  by  falling  back  on  the  old  fares  and 
fare  stages  and  conditions,  as  even  that  altered  condition  of  affairs 
may  not  yield  that  amount  of  money  that  it  is  necessary  to  set 
aside  annually  for  renewals  and  depreciation.” 

At  midnight  on  Saturday  last  the  Newcastle  and  District  Tram- 
way Workers’  Union  held  a largely  attended  meeting  to  discuss  the 
action  of  the  tramways  department  in  connection  with  the  re- 
organisation of  working  which  is  being  carried  out.  Ultimately 
resolutions  were  carried  protesting  against  the  methods  of  the 
management  in  evading  consideration  of  grievances,  and  in  regard 
to  the  Tramways  Committee’s  action  respecting  the  car  cleaners. 

Ilawtenstall. — The  T.C.  -on  Thursday  passed  a reso- 
lution agreeing  to  the  through  running  of  cars  between  Bacup 
and  Accrington  upon  certain  conditions  for  12  months.  A sub- 
committee has  been  appointed  to  deal  with  additional  stopping 
places  between  Lockgate  and  Bacup. 

Rotherham.—' The  T.C.  has  decided  to  apply  in  a Par- 
liamentary Bill  for  power  to  run  rail-less  cars  in  the  Wickersley, 
Bramley,  Maltby,  Tickhill,  Whieton,  Aston,  Swallownest,  Aughton, 
Brins  worth,  Tinsley,  Catcliffe,  Treeton,  Laughton,  Brampton, 
Dinnington  and  Thorpe  Hesley  districts. 

West  Ham. — In  conjunction  with  East  Ham  and  Leyton, 

arrangements  have  been  made  with  the  L.C.C.  for  tramway 
through -running  between  Aldgate  and  Ilford  Broadway,  and 
Aldgate  and  the  Green  Man,  Leytonstone.  The  basis  arrived  at 
was  an  equal  corning  value  for  the  whole  of  the  lines,  the  route 
between  Stratford  and  Aldgate  being  provided  with  a doubled 
service,  as  compared  with  the  other  lines,  as  at  present. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Cat.  — It  is  reported  that  the  cable  of  the 

Ministry  of  Marine  along  the  Finnish  coasts  has  been  cut  between 
Lachta  and  Magenport,  and  300  metres  of  it  have  been  carried 

away. 

Cable  Repaired. — Cheiksaid  - Perim,  October  10th, 

1903. 

Ceremony  by  Cable. — The  daily  Press  during  last  week 

contained  much  matter  in  reference  to  the  opening  of  (or  giving 
the  signal  to  open)  the  doors  of  the  new  Tuberculosis  Institute, 
from  West  Dean  Park,  Chichester,  to  Belmont  Park,  Montreal,  by 
the  King.  The  lines  were  cleared  in  the  usual  manner,  and  the 
point  connected  with  the  ceremony  which  calls  for  special  notice 
is  the  vast  improvement  in  automatic  relays  brought  about  during 
the  last  few  years.  Nearly  forty  years  ago  one  of  our  contributors 
took  part  at  the  other  end  when  His  Majesty  (then  the  Prince 
of  Wales)  was  present  at  the  residence  of  Mr.  Pender,  at 
18,  Arlington  Street,  at  an  inaugural  iele  to  celebrate  the 
opening  of  direct  submarine  telegraphic  communication  with 
India.  It  was  even  so  early  in  the  history  of  the  invention  of 
using  a wire  to  direct  and  control  electric  impulses,  that 
through  submarine  cables  for  vast  distances  and  with  numerous 
manual  transmissions — far  greater  than  the  transmission  across 
the  Atlantic — messages  were  passed  along  a clear  course  from 
His  Royal  Highness  to  H.E.  the  Viceroy  of  India,  containing 
57  words,  and  a reply  was  written  • and  received  in  London 
in  11  minutes.  Sir  Bartle  Frere  also  dispatched  a message  to 
the  Governor  of  Bombay,  containing  19  words,  and  the  acknow- 
ledgment was  received  in  London  in  4 minutes  50  seconds.  The 
interest  of  the  world  was  at  that  period  centred  in  the  question 
how  quickly  it  was  possible  to  get  a message  from  the  United 
Kingdom  to  India  and  back,  and  this  was  actually  accomplished 
in  4 minutes  22  seconds,  and  from  Malta  to  Bombay  and  back 
in  1]  minutes,  over  six  independent  circuits,  one  after  the  other, 
by  hand,  or  there  and  back,  12  transmissions. 

Emden-Teneriffe  Cable. — The  Elektrotechnische  Zeit- 

sehri/t  of  October  7th  contains  interesting  particulars  of  the  German 
cable  to  South  America.  On  August  26th  last  the  Emden-Teneriffe 
section  was  opened  to  international  traffic.  Our  contemporary 
states  that  this  cable  is  owned  by  the  Deutsche-Sudamerikanische 
Telegraphengesellschaft,  of  Cologne,  who  laid  it  at  the  request  of  the 
Imperial  Postal  Department,  and  is  to  form  part  of  a system  of 
cables  connecting  the  German  West  African  Colonies  and  South 
America  with  the  German  Empire.  The  Zeitschrift  emphasises  the 
fact  that  the  German  system  at  present  ends  at  Vigo.  It  is  not  yet 
known  if  the  Teneriffe-Pernambuco  section  is  to  be  laid  direct  or 
i-ia  Monrovia,  but  it  is  considered  that  the  extra  cost  of  this  devia- 
tion will  be  more  than  counterbalanced  by  the  connecting-up  of  the 
West  African  Colonies  over  German  cables.  The  section  already 
laid  was  manufactured  by  the  North  German  Cable  Works  at 
Nordenham,  and  the  cable  steamer  Stephan , from  June  15th  to  26tb, 
laid  676  n.m.  of  cable  to  the  mouth  of  the  Canal,  and  between  July 
2oth  and  September  2nd,  the  remainder  of  the  cable  to  Tenerifie 
—1,431  n.m  The  short  cable  between  Borkum  and  Emden  workedin 
conjunction  with  the  system  is  owned  by  the  German  Government, 
and  was  already  laid  last  year. 

The  cable  has  one  conductor : — 

Shore  End  and  Intermediate  core,  600  lb.  copper/340  g.p. 

Deep  8ea  type  core,  500  lb.  copper/315  g.p. 

The  conductor  of  the  8hore  End  and  Intermediate  is  a single 
wire  of  3 mm.  surrounded  by  12  wires  of  1 mm.  diameter.  The 
conductor  of  the  Deep  Sea  is  also  a single  wire  of  2 73  mm., 
surrounded  by  12  wires,  0'91  mm.  in  diameter,  cb.  2,017w,  or 
about  2’42 to  per  n.m.  at  75°  F. ; capacity  445  mfd.,  or  4200  mfd. 
per  n.m. 

The  core  was  subjected  to  a pressure  of  600  atmospheres. 

The  dielectric  resistance  is  not  less  than  400  megohms  per  n m. 
The  outer  covering  of  the  cable  varies  according  to  type.  The  core 
of  the  shore  end  and  intermediate  types  is  brass  taped. 

The  telegraph  authorities  at  Emden  work  the  German  end  of  the 
cable,  while  the  station  at  Teneriffe  is  in  the  building  of  the 
Spanish  Government  telegraphs  at  Santa  Cruz,  but  the  cable  is 
worked  by  the  company’s  employes. 

Toe  land  cable  between  Borkum  and  Emden  has  two  conductors 
of  the  same  sizs  as  the  intermediate  cable,  one  being  used  as  an 
earth  connection. 

The  capital  of  the  company  is  at  present  11,800,000  Mark,  of 
which  4,000,000  Mark  is  in  shares,  and  7,800,000  Mark  in  4£  per 
cent,  debentures. 

Long-Distance  Telephony. — According  to  the  Italian 

newspapers,  the  work  of  establishing  a telephone  connection 
between  Italy  and  Germany  will  be  completed  within  a brief 
period.  The  line  proceeds  from  Milan  and  follows  the  St.  Gothard 
railway,  terminating  at  Frankfort-on-Main.  The  charges  for 
utilising  the  telephone  between  the  two  cities  have  already  been 
fixed  by  the  two  States  interested.  It  is  said  that  Switzerland, 
which  has  not  participated  in  the  connection,  will  receive  com- 
pensation from  both  Germany  and  Italy. 

ftfttfoundlantl  Cable. — The  Telegraph  Age  states  that 
the  authorities  have  stopped  the  laying  of  the  Commercial  Cable 
Co.'s  underground  conductors  through  the  streets  of  St.  John’s  to 
the  company’s  city  office,  so  that  the  operating  Btafi  ba9  had  to  be 
housed  in  the  cable  hut,  on  a most  desolate  seashore.  The  con- 


tract with  the  Government  having  been  repudiated,  the  company 
is  liable  to  pay  an  annual  tax  of  $8,000,  besides  a rent  of  $2,000 
a year  demanded  by  the  city  of  St.  John’s  for  the  right  to  carry 
the  telegraph  line  into  the  city.  For  the  last  two  months  the 
company  has  been  doing  a through  - traffic  business  between 
London  and  New  York,  having  no  connection  with  Newfoundland 
business. 

Rose’s  Universal  Code  Economiser.— Invented  by 

Sydney  A.  M.  Rose,  A.M.I.E.E.  London:  Sidgwick  and  Jackson, 
Ltd.  Price  10s.  6d. — This  system,  in  the  wordB  of  the  author,  is  the 
outcome  of  much  thought,  and  was  devised  to  overcome  vexatious 
errors,  entailing  much  delay,  from  which  he  has  greatly  suffered  ; 
the  economiser  is  intended  to  provide  for  the  use  of  any  number 
from  0 to  159,999  as  a pronounceable  code  word  of  seven  letters, 
each  word  being  quite  distinct  from  any  other  of  the  remainder  of 
the  160,000  words  in  Section  “ C.”  In  addition  to  the  foregoing,  any 
sum  of  money  ranging  in  halfpenny  stages  up  to  £6,666  13s.  3£d., 
or  its  equivalent  in  dollars  and  cents,  can  be  transmitted  in  one 
word  in  Section  “ F,”  or  any  sum  from  one  halfpenny  or  cent  up  to 
£3,199,999  19s.  11^3.,  or  $15,359,999.99  c.  in  Section  “ G.”  A key 
table  is  given  in  which  numbers  from  1 to  19  are  represented  by 
consonants  b,  c,  d,  f,  G,  h,  j,  k,  l,  m,  n,  p,  b,  s,  t,  v,  w,  x,  y,  z,  and 
the  vowel  “ u ” is  inserted  between  each  two  letters  representing 
numbers,  to  separate  one  from  the  other.  A fixed  divisor  of  20  is 
agreed  upon  to  reduce  a series  of  figures  to  numbers  within 
the  scope  of  the  key  table,  and  letters  thus  selected  are 
formed  into  code  words  with  the  vowel  “ u ” inserted 
as  above  stated.  This  vowel  is  looked  upon  a9  a check 
upon  any  irregularity  or  mutilation  of  a word  by  the  telegraph 
system,  but  we  do  not  follow  Mr.  Rose  in  this  claim,  as  bad  spacing, 
the  only  class  of  fault  which  be  contemplates,  is  not  the  only 
reason  for  errors;  if  a dot  or  dash  be  dropped,  the  check  of  the 
“ d ” will  not  serve  at  all.  Much  complaint  has  been  made  by  tele- 
graph companies  and  administrations  of  the  nature  of  words  used 
by  the  public,  and  we  hardly  think  combinations  such  as 

BUBUBDBUB0B,  ZUKUVOVUX,  LGSUGUFUPOC  will 

serve  the  cause  of  accuracy  ; in  the  rush  and  scurry  of 
getting  the  message  off,  an  operator  might  be  confused.  Mr.  Rose 
may  have  a partial  check,  but  it  would  seem  by  the  above  three 
words  that  14  of  the  letters  are  wasted  to  secure  this  advantage, 
and  the  system  of  the  divisor  20  is  to  this  extent  neutralised. 
Two  of  the  words  quoted  contain  more  than  10  letters  each,  and 
would  be  chargeable  as  two.  The  dividing  or  multiplying  by  20 
as  many  as  five  times,  also  seems  a cumbrous  task,  and 
errors  in  calculations  may  be  made.  Delays  or  serious  con- 
sequences caused  by  errors  in  telegrams  in  proportion  to  the  large 
number  handled  are  very  small,  and  if  greater  attention  were  paid 
to  the  formation  of  code  words,  it  may  be  reasonably  advanced 
that  greater  accuracy  would  follow. 

Rowland  Telegraph  System.— Explaining  the  reason 

for  its  abandonment  of  the  Rowland  printing  telegraph 
system,  the  Postal  Telegraph  Cable  Co.,  New  York,  states  in  the 
Telegraph  Age  that  excellent  results  have  been  obtained  with  the 
system,  which  has  been  in  use  for  about  two  years  on  six  of  the 
company’s  circuits,  three  being  operated  octoplex,  two  quadruplex 
and  one  duplex.  The  octoplex  circuits  had  each  a carrying  capa- 
city of  2,000  to  2,500  telegrams  of  30  words  each  per  day,  and  the 
other  circuits  in  proportion,  while  on  emergency  this  traffic  could 
be  increased  by  50  per  cent.  But  it  was  not  found  possible  to 
maintain  the  apparatus  in  working  order,  it  being  subject  to  more 
or  less  frequent  interruption,  and  it  could  not  be  used  upon  wires 
with  which  the  attendants  were  not  familiar.  The  company  having 
determined  to  prevent  every  avoidable  del»y  to  telegrams,  found 
it  necessary  to  stop  using  the  printer,  the  use  of  which  was  always 
regarded  as  experimental.  Improvements  may  be  effected  in  the 
apparatus,  and  it  is  quite  possible  that  further  experiments  will 
then  be  made. 

Wireless  Telegraphy. — Experiments  with  the  portable 

outfits  made  by  the  Telefunken  Co.,  for  the  German  [Army,  have 
shown  that  with  them  communication  can  be  maintained  between 
Bsrlin  and  Vienna,  a distance  of  1,550  km.,  or  963  miles. 

An  Admiralty  station  is  to  be  erected  at  Wick. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Victoria. — Electric  lamps  for  the  P.M.G. 

See  " Official  Notices  ” October  15th. 

Melboubne.— February  22nd,  1910.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 
1,000  miles. 

Melboobnb.-  Telegraph  and  telephone  material,  for  the  P.M.G. 
See  11  Official  Notices  ” to-day. 

Belgium. — December  Slat.  The  municipal  authorities 
of  Japille  are  inviting  tenders  fox  the  concession  for  the  lighting  of 
the  little  town  by  gas  or  electricity, 
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Bradford. — November  13th.  General  stores  for  the  Tram- 
ways Department  for  a year  (returnable  deposit  of  £1  Is.).  Tram- 
way Offices,  7,  Hall  Ings,  Bradford. 

Canada. — Montreal. — Tenders  are  being  called  by  the 

Saraguay  Electric  and  Water  Co.  for  turbo-generators  of  2,000  kw. 
capacity.  Proportionate  increase  of  power-house  boilers  and  other 
equipment  will  be  made  likewise.  Charles  Brandeis,  consulting 
engineer,  4,  Phillips  Place. 

Ottawa.— November  25th.  Tenders  are  invited  for  the  packing  of 
material  and  supplies  for  points  along  the  Yukon  telegraph  line 
between  Quesnelle  and  Atlin,  in  the  course  of  the  season  of  1910, 
1911  and  1912.  Forms  of  tender  and  specification  may  be  obtained 
and  form  of  contract  seen  on  application  to  Mr.  J.  T.  Phelan, 
Superintendent  of  Government  Telegraphs,  Yancouver,  B.C. ; Mr. 
William  Henderson,  District  Superintendent  Government  Tele- 
graphs, Victoria,  B.C. ; and  from  the  Government  Telegraph  Agents 
at  Ashcroft,  B.C. ; Quesnelle,  B.C. ; Hazelton,  B.C. ; and  Telegraph 
Creek,  B.C.  Napoleon  Tessier,  Secretary,  Department  of  Public 
Works,  Ottawa. — Canadian  Engineer. 

Eastbourne. — Tenders  are  to  be  invited  for  a condensing 

plant,  similar  to  the  one  now  in  use  at  the  generating  station.  The 
estimated  coBt  is  £1,835. 

Epsom. — November  2nd.  Eight  d.c.  long-burning  flame 
arc  lamps  for  the  U.D.C.  See  11  Official  Notices”  October  22nd. 

India.  — Lucknow.  — December  31st.  The  Lucknow 

Municipal  Board  is  prepared  to  consider  proposals  for  the  grant 
of  a concession  for  the  supply  of  electrical  energy,  coal  or  oil  gas, 
within  the  municipal  limits  of  Lucknow,  for  house  and  street 
lighting  and  other  domestic  or  manufacturing  purposes.  Particulars 
of  area  of  supply,  &c.,  can  be  obtained  on  application  to  the 
Secretary  of  the  Board.  Tenders  will  be  received  up  to 
December  31st,  1909.  R.  Hobart,  I.C.S.,  Chairman  Municipal 
Board,  Lucknow,  India. 

Italy.  — November  3rd.  The  Italian  State  Railway 

authorities  in  Rome  are  inviting  tenders  for  the  supply  of  four 
electric  motors  for  the  railway  workshops  in  Rome. 

London.  — L.C.C.  — November  1st.  Brass  and  other 

castings  and  fittings,  lamp  glasses,  carbons,  insulating  materials, 
cables  and  lamps,  for  the  L.C.C.  See  “ Official  Notices  ” 
October  22nd. 

London. — November  3rd.  Electric  lighting  installation 

at  the  Buxton  Street  Elementary  School,  Whitechapel.  See 

“ Official  Notices  ” October  22nd. 

# 

Slierburn  (Co.  Durham).— November  6th.  Electric 

light  installation  for  the  main  portion  of  the  parish,  for  the  P.C. 
A.  Stanley,  clerk,  Leamside,  Fence  Houses. 

Turkey. — November  30th.  The  municipal  authorities  of 

Broussa  are  inviting  tenders  for  the  concession  for  the  establishment 
of  a central  electric  lighting  station  and  a system  of  electric  tram- 
ways in  the  town. 

Warrington. — November  2nd.  Arc  lamp  lowering  gear 

for  the  Corporation  Electricity  Department.  See  “ Official  Notices  ” 
October  22nd. 


CLOSED. 

Aberdeen.  — The  Public  Health  Committee  has 

accepted  the  tender  of  Messrs.  J.  Blaikie  & Sons,  at  £610,  for  the 
electric  light  installation  at  the  City  Hospital. 

Brumby  and  Frodingham. — The  U.D.C.  has  accepted 

the  tender  of  Messrs.  Reid,  Ferens  & Co.,  of  Newcastle-on-Tyne, 
for  electric  light  standards,  &c.,  for  the  Btreets,  at  £278. 

Canada. — Quebec. — According  to  the  Canadian  Engineer, 

the  Verdun  Municipality  has  awarded  the  following  contracts : — 

Two  engines  for  electric  installation.— Beiliss  & Morcom,  Birmingham, 
England  ; agents,  Messrs.  Laurie  & Lamb,  Montreal ; $9,600. 

Two  23 j-K.v.A.,  three-phase,  engine-type  generators,  with  direct-connected 
i iciters  and  complete  switchboards. — The  Canadian  Westinghouse 
Co.,  $7,532. 

Mr.  Charles  Brandeis,  of  Montreal,  was  consulting  engineer. 

Dandee. — Messrs.  A.  Westwood  & Son  have  secured  the 
contract  for  the  electric  lighting  of  the  Corporation  branch  reading 
room,  at  £110. 

Fleetwood. — The  tender  of  the  Klein  Engineering  Co. 

for  the  erection  of  a cooling  tower  at  the  electricity  works  has  been 

accepted  by  the  D.Cf.,  at  £280. 

Glasgow. — A Committee  of  the  T.C.  has  recommended 

or  acceptance  the  offer  of  Fairlie  & Paxton  for  collector  brushes. 

Ilaslingden. — The  Chloride  Electrical  Storage  Co.,  Ltd., 

ave  secured  (ho  contract  for  a 600-volt  battery,  a High  field 
odltBf  ana  switchboard  for  the  tramways. 


Hertfordshire. — The  County  Council  has  accepted  the 

tender  of  Rogers  & Gowlett,  Ltd.,  at  £138,  for  substituting 
metallic- filament  lamps  for  carbon  lamps  in  five  schools,  requiring 
approximately  800  lamps. 

India. — The  Globe  Electric  Co.,  Ltd.,  have  secured  the 

contract  for  a large  number  of  their  latest  pattern,  1909,  long- 
burning  “ Globe- Santoni  Standard”  flame  lamp,  for  the  Bengal- 
Nagpur  Railway.  The  contract  includes  the  whole  of  the  insulators, 
brackets  and  wiring  sundries  for  the  installation. 

La  Plata, — The  Chloride  Electrical  Storage  Co.,  Ltd., 

are  supplying  an  Entz  booster  and  switchboard  in  connection  with 
the  lighting  and  tramway  circuits. 

London. — L.C.C. — During  the  summer  recess  the  High- 
ways Committee  received  tenders  for  supplying  and  laying  440,000 
stoneware  ducts  in  connection  with  the  electrification  of  further 
portions  of  the  tramways.  The  following  is  a list : — 

(1)  Supply  of  Stoneware  Ducts. 


Amount  of  tender 
Rate  for  (including  £100  for 

1,C00  ducts.  Quantity.  extra  works).  » 

Stanley  Bros.,  Ltd.  (accepted)  £9  0 0 440,000  £4,060  (less  2£  % cash) 

Sutton  & Co 9 17  3 222,000  2,270 

H.  R.  Mansfield. . ..  10  4 11  100,000  1,125  (less  21  %) 

Hosea  Tugby  & Co.,  Ltd.  ..  10  4 11  250,000  2,661 

Ensor  & Co.,  Ltd.  ..  ..  10  5 0 440,000  4,610 

Robinson  & Dowler  ..  ..  11  0 0 100,000  1,200 

Doulton  & Co.,  Ltd 12  0 0 100,000  1,800  „ 

R.  W.  Blackwell  & Co.,  Ltd.  13  13  6 440,000  6,117 

Joseph  Place  & Sons,  Ltd.  (not 

to  specification)  ..  ..  15  0 0 100,000  1,600 

Estimate  of  chief  officer  of  tramways,  £4,809. 

(2)  Laying  of  Stoneware  Ducts. 

Reid  Bros (accepted)  £26,622 

Westminster  ConstructiowCo.,  Ltd.  26,886 

Bower  Bros.  31,307 

Dick,  Kerr  & Co.,  Ltd 31,497 

John  Mowlem  & Co.,  Ltd ..  ..  32,601 

Callender’s  Cable  and  Construction  Co,,  Ltd 33,209 

Robert  W.  Blackwell  & Co.,  Ltd 84,055 

R.  C.  Brebner  & Co 50,548 

Estimate  of  chief  officer  of  tramways,  £29,750.  Messrs.  Reid  Bros,  will 
sublet  certain  portions  of  the  work. 


During  the  recess  tenders  were  also  received  for  high  and  low- 
tension  switchgear  and  motor-generators,  required  for  further 
tramways  electrification: — 

(1)  High;  and  Low-tension  Switchgear. 


Switchgear  Co.,  Ltd (accepted)  £3,517 

Johnson  & Phillips,  Ltd 3,625 

Spagnoletti,  Ltd 3,670 

Ferranti,  Ltd 4,112 

Electric  Construction  Co.,  Ltd.  4,176 

General  Electric  Co.,  Ltd 4,225 

British  Westinghouse  Electric  and  Mfg.  Co.,  Ltd.  ..  4,864 

Estimate  of  . chief  officer  of  tramways,  £3,5:0. 

(2)  Motor-Generators. 

’Lancashire  Dynamo  and  Motor  Co.,  Ltd £3,467 

General  Electric  Co.,  Ltd.  3,821 

■*Bruce  Peebles  & Co.,  Ltd 3,939 

Dick,  Kerr  & Co.,  Ltd (accepted)  4,206 

British  Electric  Plant  Co.,  Ltd.  4,231 

British  Westinghouse  Electric  and  Mfg.  Co.,  Ltd.  . . 4,291 

Brush  Electrical  Engineering  Co.,  Ltd 4,997 

Electric  Construction  Co.,  Ltd.  5,428 


Estimate  of  chief  officer,  £4,750. 

* Not  to  specification. 

Messrs.  Dick,  Kerr’s  tender  was  accepted  because  the  Council 
already  has  a large  number  of  their  machines  of  the  kind  working 
very  satisfactorily. 

Southwark. — The  B.C.  has  received  the  following  tenders  for 
the  motor-generating  plant  for  Kennington  Theatre : — 

British  Electric  Plant  Co.— (a)  Two  40-xw.  motor-converters,  £350;  (hi 
switchboard,  £G8;  (c)  two  3-kw.  motor-converters,  £96;  (rf)  switch- 
board, £32. 

General  Electric  Co.  (accepted  for  a and  b). — («)  £398  10s.,  ( b ) £37  5s.,  (r) 
£88  10s.,  (d)  £26  10s. 

Electric  Construction  Co. — (a)  £386,  (5)  £67  10s.,  (c)  £85,  (d)  £24. 

Pooley  & Austin. — (<i)  £376,  (6)  £57  10s.,  (c)  £94,  (d)  £19  10s. 

Siemens  Bros.  Dynamo  Works.— (a)  £394,  (6)  £88,  (c)  £86,  (ri)  £47. 

Crompton  & Co.  (accepted  for  e and  d).— (a)  £339  (alternative,  £363,  less  10 per 
cent.),  (b)  £53,  (e)  £88,  (d)  £3  6s. 

Westinghouse  Co.— («)  £100,  (b)  £102,  (c)  £87,  (rf)  £102  (switchgear  included),  j 
Lancashire  Dynamo  Co. — (a)  £414,  (6)  £100,  (c)  £106,  (d)  £17. 

Mather  & Platt.— (a)  £422,  (b)  £91  10s.,  (c)  £100,  (d)  £35  12s. 

Electrical  Co.  — (a)  £440  (switohboard  included),  (c)  £82  (switchboard 
included). 

Sweden.  — The  Korsniis  Share  Co.  has  recently, 

through  a firm  in  Gothenburg,  ordered  two  steam  turbines  for  the 
new  pulp  mill  at  Karskiir  from  the  English  firm  of  Willans  and 
Robinson,  and  also  two  electrical  generators  of  1,500  kw. 
The  latter  will  be  made  by  tbe  Swedish  General  Electric  Co., 
whose  tender  was  lower  than  those  of  the  British  electrical  manu- 
facturers. The  whole  contract  amounted  to  about  200,000  br. 
(£11,111).  The  turbines  are  specially  arranged  so  that  part  of  the 
steam  can  be  used  for  heating  and  drying  at  a pressure  of 
D atmospheres.  Similar  turbines  were  supplied  by  Messrs. 
Calvert  & Co.,  of  Gothenburg,  to  a factory  at  Ortviken. 

Walthamstow. — The  U.D.C.  has  accepted  the  tender 

of  Henley’s  Telegraph  Works,  Ltd.,  at  £690,  for  feeder  cables. 

War  Otlicc. — Messrs.  J.  G.  Childs  & Co.,  Ltd.,  of 

Willesden  Green,  N.W.,  have  just  obtained  an  order  from  the  War 
Office  for  three  lifts  for  the  Royal  Army  Clothing  Factory  at 
Pimlico.  They  have  also  received  another  order  from  the  London, 
Brighton  and  South  OoaBt  Railway  for  a crane  for  Brighton,  Waking 
the  third  supplied  this  year. 
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Watford. — The  U.D.C.  has  accepted  the  tender  of  the 

British  Westinghouse  Co.  lor  the  annual  supply  of  transformers. 

Woolwich. — The  B.C.  has  accepted  two  tenders  as 

follows  for  carbons  for  the  next  12  months  : — 

j.  -Oliver  Arc  Lamp  for  B and  E. 

' Siemens  Bros,  for  C and  D. 

With  regard  to  “ A,”  the  Council  decided,  in  view  of  the  varia- 
tion in  the  amounts  of  the  different  tenders,  which  seemed  to 
indicate  a great  difference  in  the  quality  of  the  carbons  offered,  to 
have  tests  made  of  the  various  samples. 

Worthing. — The  T.C.-  has  accepted  the  tender  of  the 

Callender  Cable  and  Construction  Co.,  Ltd.,  for  4,110  yards  of 
vulcanised  bitumen-sheathed  concentric  and  triple  - concentric 
cables,  at  £1,038.  The  other  tenders  received  were  : — 


Johnson  & Phillips,  Ltd.  £1,097 

W.  T.  Glover  & Co.,  Ltd 1,099 

British  Insulated  and  Helsby  Cables,  Ltd.  ..  ..  ..  1,099 

Healey’s  Telegraph  Works  Co.,  Ltd.  1,100 

Western  Electric  Co 1,102 

Siemens  Bros.  & Co.,  Ltd 1,107 

St.  Helens  Cable  Co.,  Ltd.  ..  1,130 

Fraukenburg  & Sons,  Ltd 1,196 

Aubert  Grenier  & Co 1,428 


FORTHCOMING  EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  October  29th.  At  8 p.m.  Extra 
meeting.  Resumption  of  discussion  on  Prof.  W.  E.  Dalby’s  paper  on  “ Heat 

■ Transmission." 

North-East  Coast  Institute  of  Engineers  and  Shipbui’ders.— Friday,  October  29th. 
At  7.30  p.m.  At  the  Lit.  and  Phil.  Society,  Newcastle-on-Tyne.  Annual 
meeting.  Paper  on  “ Notes  on  Marine  Boiler  Design,  Construction  and 
Economy,”  by  Mr.  D.  Myles. 

Northampton  Institute  Engineering  Society. — Friday.  October  29tb.  At  5.45  p.m. 
Paper  on  “ The  Development  of  the  Marine  Steam  Engine,”  by  Mr.  A.  T. 

Barber. 

P.  8 0.  Batti-wallahs’  Society. — Monday,  November  1st.  At  8 p.m.  At  the 
Holbom  Restaurant,  Council  Chamber.  Smoking  concert. 

Isititutlon  ot  Electrical  Engineers  (Manchester  Section).— Tuesday,  November  2nd. 
At  7.30  p.m.  At  the  University,  Manchester.  Paper  on  “ The  Electric 
Ignition  of  Internal  Combustion  Engines,”  by  Mr.  J.  W.  Warr. 

Institution  of  Civil  Engineers.— Tuesday,  November  2nd.  At  6 p.m.  Presidential 
address  by  Mr.  J.  C.  Inglis,  presentation  of  medals  and  prizes,  and 
reception  by  the  President. 

Tuesday,  November  9th.  At  8 pm.  Papers  on  “The  Single-phase 
Electrification  of  the  Heysham,  Morecambe  and  Lancaster  Branch  of  the 
Midland  Railway,”  by  Messrs.  J.  Dalziel  and  J.  Sayers  ; and  “ The  Equip- 
ment and  Working  Results  of  the  Mersey  Railway  under  Steam  and 
Electric  Traction,”  by  Mr.  J.  Shatv. 

lastitutlon  of  Electrical  Engineers  (Birmingham  Local  Section).— Wednesday, 
November  3rd.  At  7.30  p m.  At  the  University,  Birmingham.  Inaugural 
address  by  Mr.  R.  K.  Morcom. 

Civil  and  Mechanical  Engineers’  Society.— Thursday,  November  4th.  At  8 p.m. 
At  Caxton  Hall,  Westminster,  S.W.  Paper  on  “ Technical  Popular 
Fallacies,”  by  Mr.  A.  S.  E.  Ackermann. 

Roentgen  Society.— Thursday,  November  4th.  At  8 p.m.  At  20,  Hanover 
Square,  W.  Presidential  address  by  Mr.  C.  E.  S.  Phillips. 

lastitutlon  ot  Electrical  Engineers  (Manchester  Students’  Section).— Tuesday, 
November  9th.  At  7.30  p.m.  At  the  Mosley  Hotel,  Manchester.  Supper 
and  smoking  concert. 

Institution  ot  Electrical  Engineers  (London). — Thursday,  November  llth.  At 

• 8 p.m.  Opening  meeting.  At  the  Institution  of  Civil  Engineers.  Presi- 

dential address  by  Dr.  Gisbert  Kapp. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  next  week : — 

Commanding  Officer— Col.  R.  E.  B.  Crompton,  C.B. 

Monday,  November  1st.—”  A ” Company.  Technical  drill,  7 to  9.20  p.m. 
Tuesday,  November  2nd.—”  B ” Company.  Technical  drill,  7 to  9.£0  p.m. 
Wednesday,  November  3rd.— Gymnasium,  6.80  to  9.30  p m. 

Thureday,  November  4th.— “ C ” Company.  Technical  drill,  7 to  9.£0  p.m. 
Friday,  November  5th.— “ D ’’  Company.  Technical  drill,  7 to  9.30  p.m. 

(BigDed)  P,  H.  Campbeix  Capt.  R E.  and  Adjutant, 
For  O.C,  E.E„  L.D, 


National  Electrical  Manufacturers'  Association.— 

committee  meeting  of  this  Association  will  be  held  on 
Jtoesday,  November  9th,  at  Balfour  Hotme,  Finsbury  Pavement. 

L.O.,  at  2 30  p.m, 


NOTES. 


Inquiries. — A correspondent  wishes  to  know  where  he 

can  obtain  information  on  the  subject  of  “The  Thermal  Conduc- 
tivity of  Heat  Insulators,”  in  the  form  of  papers  or  books.  Pro- 
bably the  “ Engineering  Index  ” and  “ Science  Abstracts  ” would 
help  him.  Another  wants  the  name  of  maker  of  the  “ King  ” 
magnetic  separator. 

Magneto  Ignition. — We  were  recently  asked  by  a well- 

known  engineer,  “ Who  invented  magneto  ignition  as  applied  to 
gas  engines?”  Can  any  of  our  readers  tell  us  to  whom  belongs 
the  credit  of  this  invaluable  invention  ? 

Parliamentary,  — Electric  Light  Employes.  — In 

last  Friday’s  Parliamentary  papers,  Mr.  Steadman  asked  the 
Postmaster-General  whether,  in  view  of  the  fact  that  a scale  of 
wages  to  govern  the  electric  light  employes  of  his  department  had 
been  submitted  by  the  Executive  of  the  Association  to  which  the 
men  belong,  he  was  in  a position  to  signify  his  acceptance  of  the 
rates,  and  if  not,  would  he  state  the  grounds  of  his  objection.  Mr. 
Sydney  Buxton  replied  that  the  Select  Committee  of  the  Post 
Office  Servants  recommended  that  as  regarded  the  electric  light  staff, 
the  Post  Office  should  pay  the  wages  and  observe  the  conditions  of 
labour  which  were,  from  time  to  time,  agreed  upon  in  the  various 
districts  by  the  organised  masters  and  men.  He  further  stated  that 
inquiries  were  proceeding  on  the  subject,  and  he  hoped  the  matter 
would  soon  be  settled. 

The  Engineebing  Department  of  the  Post  Office. — Mr. 
Tyson  Wilson,  in  Friday’s  Parliamentary  papers,  asked  the 
Postmaster-General  whether  a number  of  construction  hands  in  the 
engineering  department  had  recently  been  dismissed,  and  whether  he 
would  state  the  reason  of  their  discharge  ; and  further,  whether  the 
men  would  be  provided  with  work  during  the  winter  months.  Mr. 
Sydney  Buxton,  in  reply,  said  that  it  had  become  necessary  during 
the  last  18  months  to  take  on  extra  hands  for  the  strengthening  and 
partial  reconstruction  of  some  of  the  main  telephone  trunk  routes 
in  the  North  of  England,  which  could  not  be  delayed.  The  work 
had  now  come  to  an  end,  and  the  general  quantity  of  Post  Office 
work  had  reverted  to  its  normal  level.  The  men  paid  off  would  be 
taken  on  again  as  soon  as  circumstances  permitted. 

Electric  Lighting  Acts  Amendment  Bill. — In  the  House  of 
Lords  on  Tuesday,  after  some  discussion  on  the  amendments  made 
by  the  House  of  Commons,  an  amendment  was  moved  by  Lord 
Belper,  who  desired  to  permit  electric  supply  companies  to  supply 
current  for  energy  to  railway  companies  for  purposes  connected 
with  their  undertakings.  According  to  the  Daily  Telegraph , Lord 
Hamilton  of  Dalzell  opposed  the  amendment  on  behalf  of  the 
Government,  but  did  not  divide  the  House.  The  amendment  was 
agreed  to,  and  the  other  amendments  made  by  the  Commons  were 
accepted  without  further  discussion. 

Electricity  in  Mines. — On  Monday  a visit  was  paid  to 
the  works  of  the  Electric  Construction  Corporation,  Ltd.,  Wolver- 
hampton, by  the  South  Staffordshire,  Warwickshire,  and  Worcester- 
shire branch  of  the  National  Association  of  Colliery  Managers  ; the 
visitors,  numbering  over  20  members  (headed  by  Mr.  Arthur  Hall, 
president),  were  courteously  conducted  over  the  works  by  Mr.  W. 
Bulloch,  the  manager,  who  explained  the  technicalities  of  the 
various  processes  in  the  manufacture  of  electrical  (equipment. 
Subsequently  a vote  of  thanks  was  accorded  the  company,  in 
replying  to  which  Mr.  Bulloch  pointed  out  that,  while  electricity 
was  extending  in  underground  operations,  there  was  great  scope  for 
its  further  use. 

Electrolytic  Disinfectant. — The  report  of  the  Public 

Health  Committee  of  the  Poplar  Borough  Council  on  the  working 
of  the  electrolytic  plant  during  the  past  summer  shows  that  the 
demand  for  the  fluid  could  not  be  fully  met,  although  the  plant 
was  worked  overtime.  The  stability  of  the  fluid  during  the  hot 
weather  was  found  to  be  very  good.  The  total  output  for  the  year 
to  the  end  of  August  was  17,794  gallons ; during  August  the  output 
was  4,326  gallons.  The  total  cost  of  materials  was  £37  19s.,  includ- 
ing electrical  energy  (2,988  units  at  ljd  ),  £18  13s.  6d. ; the  cost 
per  gallon,  therefore,  was  slightly  over  Jd.  During  the  past  four 
years  nearly  80,000  gallons  of  the  fluid  have  been  made,  at  a cost, 
for  electricity  and  materials,  of  under  £160,  and  a great  saving  has 
been  effected  in  outlay  that  would  otherwise  have  been  necessitated. 
The  plant  is  in  good  order,  and  extensions  are  under  consideration, 
with  a view  to  meeting  the  increased  demand,  the  estimated  cost 
being  £430.  By  far  the  largest  item  of  cost  is  that  of  wages,  mainly 
incurred  in  bottling  and  issuing  the  fluid,  and  amounting  to  £416  for 
five  men,  apparently  from  January  to  August,  1909,  inclusive.  This, 
on  the  basis  of  18,000  gallons,  means  over  5d.  a gallon  issued, 
and  including  sundry  expenses,  the  total  cost  appears  to  be  about 
6d.  a gallon.  The  Works  Department  is  supplied,  however,  at  Id. 
a gallon.  The  mode  in  which  the  accounts  are  presented  renders  it 
difficult  to  arrive  at  a definite  decision  as  to  the  unit  cost,  for  on 
the  first  page  we  find  the  cost  of  materials,  bottles,  &c.,  from 
February,  1906,  to  January,  1908,  inclusive,  and  from  January, 
1908,  to  December,  1908,  inclusive  ; on  the  second  page,  the  cost  of 
the  same  items  from  January,  1909,  to  August,  1909,  inclusive,  a 
detached  statement  as  tq  the  total  quantity  manufactured  during 
four  years,  an  account  of  wages  over  a period  unstated,  and  a state- 
ment of  total  cost  of  the  fluid,  bottles,  &c.,  from  1906  to  1909  ; on  the 
third  page,  a statement  of  capital  and  maintenance  costs  of  the  plant, 
cost  of  carbolic  disinfectants  for  the  years  1903,  1904  and  1905,  and 
wages  spent  on  bottling  and  issuing  carbolic  acid  during  those 
years,  l no  whole  forms  a remarkable  jumble,  such  as  we  have 
rarely  met  with  In  connection  with  a public  department.  , 
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Two  interesting  reports  have  been  issued  by  Dr.  Alexander  on  the 
use  of  the  fluid  for  disinfecting  and  deodorising  the  water  in  public 
swimming  baths.  It  seems  clear  from  the  tests  and  analyses  made, 
as  well  as  from  observation  of  the  appearance  and  odour  of  the 
water,  that  an  immense  improvement  is  effected  in  the  state  of  the 
water  by  treatment  with  a comparatively  small  quantity  of  electro- 
lytic disinfectant — some  40  gallons  fo  a bath  of  75,000  gallons  on 
the  first  day,  and  20  gallons  a day  afterwards,  the  same  water  being 
used  for  three  or  four  days.  It  was  found  that  the  water  remained 
unpolluted  for  several  days  when  thus  treated,  and  the  bathers 
expressed  their  appreciation  of  the  improvement. 

Impregnation  of  Field  Coils. — In  a report  of  the 

Committee  on  Equipment  to  the  Convention  of  the  American 
Street  and  Interurban  Railway  Engineering  Association,  the 
impregnation  of  both  new  and  old  field  coils  was  highly  recom- 
mended. In  carrying  out  the  impregnation  process  with  wire- 
wound  field  coils  the  wire  is  insulated  with  asbestos,  which 
is  held  on  by  a thin  cotton  covering.  The  coil  is  wound  in  a 
form  of  definite  dimensions.  After  winding,  the  coil  is  taken  out 
of  the  form  and  wrapped  with  porous  tape.  The  coil  is  then  filled 
with  asphaltum  compound  by  the  vacuum  process.  This 
process  consists  of  putting  the  coils  in  an  air-tight  pot  or  kettle, 
the  same  being  heated ; while  the  coil  is  hot  the  air  is  exhausted 
from  the  kettle,  thus  taking  the  air  out  cf  the  coil.  When  a good 
vacuum  is  obtained,  hot  melted  asphaltum  is  allowed  to  flow  in 
from  another  kettle,  and  as  soon  as  the  coils  are  covered  with 
asphaltum,  it  is  turned  off  and  air  pressure  is  applied  on  top  of  the 
asphalt  in  the  compounding  kettle,  and  thus  the  asphalt  is  forced 
into  all  the  spaces  in  the  coil.  When  cooled  down  slightly,  the 
coils  are  taken  out  and  allowed  to  become  fairly  cool.  Then 
clamping  plates  are  placed  on  the  coil,  both  back  and  front,  to 
bring  the  compounded  coil  to  the  exact  dimensions  desired.  After 
the  coil  is  cold  the  clamps  are  removed,  the  first  taping  is  removed 
and  varnished  cambric  insulation  is  put  on  the  coil.  This  treat- 
ment makes  a compact  coil  of  definite  dimensions  which,  when 
bolted  up  in  the  motor,  will  maintain  its  dimensions  and  is  not 
liable  to  become  loose. — Electrical  World. 

A Moral  Tale. — We  have  received  the  following  story, 

founded  on  facts  in  connection  with  a London  contract  recently 
awarded : — 

The  Kind  Burglar,  (A  Story  and  a Moral.) 

By  A.  H.  P. 

Scene  : Inside  a villa.  “ The  Pad-Tec- Stute.” 

Time : A week  ago. 

Characters:  Bill  Sykes  ( alias  Bill  Westingcastlej,  standing  7 ft. 
high,  and  broad  at  that. 

Mr.  Willie  Contractor  (rightful  owner  of  above  villa),  short  of 
stature  and  weak  of  muscle. 

Mr.  W.  C.  wakes  up  (after  having  peacefully  dreamed  that  he 
had  a tender  accepted),  to  find  that  B.  S.  has  ransacked  the  place. 
The  latter  is  standing  near  by,  calmly  smoking. 

Mr.  W.  C.  (very,  very  timidly)  : “ What  are  you  doing  here, 

please  ? ” 

B.  S. : “ What  am  I adoin’,  eh  ? Why  ! ain’t  I a Socialist,  and 
believes  in  sharing  everything  with  me  pals  ? (Wiv  a bit  over  on 
my  side.)  What  are  yer  agrumblin’  at,  Cocky  ? Shut  up,  an’  let 
me  do  the  job  in  peace,  I sea.”  (Threatens  Mr.  W.  C.  with  a 
bludgeon.) 

Mr.  W.  C. : “ But  . . . please,  it’s  really  mine  . . . I . . .” 

B.  S. : “ Less  cf  it — but  look  ’ere,  I’ve  took  a fancy  to  yer,  like, 
so  ’ere  yer  are — ’ere’s  yer  chance,  me  boy.  Just  come  here.” 
(Proceeds  to  pull  Mr.  W.  C.  out  of  bed,  and  takes  him  downstairs, 
where  Mr.  W.  C.  observes  that  his  silver  is  on  a wheelbarrow  ready 
to  be  moved.)  “Now,  you  wheel  that ’ere  barrow  to  my ’ouse, 
and  I’ll  give  yer  a bob — ’an  come  on  quick  before  the  ‘ Cop  ’ comes 
round.” 

(Mr.  W.  C.  looks  at  Bill's  7 ft.,  and  then  at  the  bludgeon,  and 
proceeds  to  earn  the  bob.) 

Moral : Half  a job  is  better  than  none  at  all. 

An  Inventors’  Exhibition.— An  exhibition  of  inven- 
tions will  be  opened  next  year  by  the  Royal  Central  Board  of  Trade 
at  Stuttgart.  The  chief  object  of  the  exhibition  is  to  call  the 
attention  of  manufacturers  and  capitalists  to  inventions  which 
ought  to  be  economically  exploited.  The  exhibition  will  include 
only  inventions  which  are  patented  in  Germany,  or  for  which 
applications  for  patent  have  been  made.  The  most  noteworthy 
feature  of  this  exhibition  is  that  it  is  the  Government  itself,  repre- 
sented by  the  Board  of  Trade,  which  has  taken  the  initiative.  In 
the  first  instance,  a great  number  of  patent  agents  from  all  parts  of 
Germany  were  asked  to  express  their  views  on  the  matter,  and  by 
them  the  suggestion  was  warmly  approved  of.  Of  special  interest 
are  the  views  of  the  Government  with  regard  to  this  matter,  which 
were  expressed  by  the  President  of  the  Board  of  Trade  in  a speech 
which  formed  the  introduction  to  a discussion  of  the  proposal.  The 
President  first  drew  attention  to  that  branch  of  the  BJard  which 
dealt  with  the  protection  of  industrial  rights  It  was  a common 
experience,  he  said,  that  people  of  small  means,  who  wished  to  pro- 
tect their  ideas  or  inventions,  were  frequently  quite  helpless  and 
fell  into  the  bands  of  unscrupulous  pateht  agents  or  others.  This 
circumstance  had  led  the  Government  to  open  an  office,  which  gave 
advii-e  free  of  eoBt  to  all  interested  in  industry.  During  so 
short  a period  as  nine  months,  the  office  bad  already  given  pro- 
fessional advice  to  500  persons.  The  President  then  proceeded  to 
explain  the  objects  of  the  exhibition,  which  were  to  bring  invontors 
and  manufacturers  into  touch  with  one  another,  to  enable  the  former 


to  show  their  inventions  to  the  greatest  possible  number  of  interested 
persons,  and  to  give  the  latter  the  opportunity  of  making  them- 
selves acquainted  with  the  existing  inventions  and  improvements. 
The  idea  seems  to  be  a good  one,  and  might  be  given  a trial  in 
other  countries  also. 

Institution  and  Lecture  Notes.— Institution  of 

Electrical  Engineers  (Manchester  Local  Section). — We 
have  received  the  syllabus  of  meetings  for  the  new  Session,  showing 
that  the  following  papers  will  be  read : — 

November  2nd. — J.  W.  Warr,  A.M  I.E.E. : “ The  Electric 
Ignition  of  Internal  Combustion  Engines.” 

November  16tb.— L.  E.  Wilson  : “ Telephones.” 

November  30th. — Prof.  E.  W.  Marcbant,  M.I.E.E.,  and  E.  A. 
Watson:  “Recent  Developments  in  High-Tension  Trans- 
mission on  Overhead  Lines.” 

December  14th. — L.  J.  Lepine,  Student,  and  A.  R.  Stelling, 
Dipl.Ing.,  Student : “ Notes  on  Methods  and  Practice  in  the 
German  Electrical  Industry.” 

January  11th,  1910. — Prof.  A.  Schwartz,  M. I.E.E. : “The  Testing 
of  Rubber  for  Electrical  Work.” 

January  25th. — W.  P.  Durtuall,  M.I.Mar.E. : “The  Generation 
and  Electrical  Transmission  of  Power  for  Marine  Propul- 
sion.” 

February  8th.— A.  G.  Cooper,  A.M.I.E.E. : “ Three  - Wire 
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February  2'2nd. — B.  Thomas,  A. I. E E.,  and  E.  Thomas,  B Sc. : 

“ Some  Modern  Developments  in  Automatic  Switch  Gear.” 
February  25tb. — Annual  Dinner. 

March  8th.— Miles  Walker,  M. I.E.E. :.  “ The  Short-Circuiting  of 
Large  Electric  Generators,  and  the  Resulting  Forces  on 
Armature  Windings.” 

March  22nd —Annual  General  Meeting.— W.  Pollard  Digby, 
A.M.I.E.E.,  and  D.  B.  Mellis  : “ Some  Properties  of  Switch 
and  Transformer  Oils.” 

On  Friday  last  the  chairman,  Mr.  S.  J.  Watson,  delivered  his 
inaugural  address. 

South  African  Association  for  the  Advancement  of 
Science. — Tne  seventh  annual  meeting  of  this  Association  was 
opened  at  Bloemfontein  on  Monday,  September  27fch.  His  Excellency 
tne  Governor  delivered  the  presidential  address  on  the  “ Application 
of  Chemistry  to  Agriculture.” 

Institution  op  Electrical  Engineers  (Birmingham  Local 
Section). — The  book  of  rules,  list  of  members,  &c.,  has  been  issued, 
and  gives  the  dates  of  meetings  in  the  new  session,  which  opens  on 
November  3rd  with  the  inaugural  address  of  the  chairman,  Mr. 
R.  K.  Morcom.  The  annual  dinner  will  take  place  on  November 
12th  at  the  Grand  Hotel,  Birmingham;  applications  for  tickets 
should  be  sent  to  the  hon.  secretary,  Mr.  H.  B.  Matthews,  Win- 
chester House,  Victoria  Square,  Birmingham. 

Institution  op  Electrical  Engineers  (London). — The  open- 
ing meeting  will  take  place  on  November  11th,  when  premiums 
will  be  presented,  and  the  President,  Dr.  GisbertKapp,  will  deliver 
bis  inaugural  address. 

Institution  op  Civil  Engineers.— The  Council  has  made  the 
following  awards,  amongst  others,  for  the  year  1908-9:  Telford 
Gold  Medals  to  Prof.  B.  Hopkinson,  M.A.,  B.Sc.  (Cambridge),  and 
Mr.  G.  R.  G.  Conway  (Monterey,  Mexico);  Watt  Gold  Medals  to 
Messrs.  D.  A.  Matheson  (Glasgow)  and  W.  C.  Popplewell,  M.Sc. 
(Stockport) ; George  Stephenson  Gold  Medals  to  Messrs.  E.  H. 
Tabor  (London) and  A.  J.  Knowles,  B.A.  (Cairo). 

The  Electric  Driving  of  Textile  Factories— We 

publish  elsewhere  in  this  issue  the  interim  report  of  the  special 
committee  of  inquiry  appointed  by  the  Bradford  Engineering 
Society  on  this  subject.  The  report  bears  on  its  face  indica- 
tions of  partisan  tendencies  which  compel  us  to  regard  it  with 
grave  suspicion.  Why,  for  instance,  wherever  possible,  are  saving 
clauses  inserted  to  discount  the  advantages  of  electrical  driving? 
Where  are  “ known  methods  of  destroying  synchronous  vibrations  ” 
employed?  Where  is  “some  form  of  power  meter ” worthy  the 
name  in  use  in  connection  with  a mechanical  drive  ? The  Com- 
mittee has  been  nearly  two  years  at  work,  and  yet  produces  no 
details  of  tests  or  other  data.  Were  the  members  of  the  Committee 
unanimously  in  favour  of  the  conclusions  put  forward  in  this  report? 
The  impression  left  upon  our  minds  is  that  the  report  constitutes 
merely  au  attempt  to  “damn  with  faint  praise”  electric  driving, 
and  we  regret  to  have  to  say  that  we  have  no  confidence  in  its 
findings,  nor  can  we  regard  it  as  a serious  contribution  to 
knowledge. 

National  Institution  of  Apprenticeship —The  first 

list  of  contributions  to  the  funds,  in  response  to  the  Lord  Mayor’s 
recent  appeal,  amounts  to  upwards  of  £470 ; but  a sum  of  £13,000 
is  needed.  Donations  may  be  sent  to  the  Lord  Mayor,  the  Right 
Hon.  Lord  Avebury,  15,  Lombard  Street,  E.C.,  or  to  the  Hon. 
Secretary,  Mr.  J.  S.  Ballin,  39,  York  Place,  Baker  Street,  W. 

Glasgow  and  Unemployed.— The  various  departments 

of  the  T.O.  have  been  asked  to  report  on  what  work  they  can  pro- 
vide for  the  unemployed  during  the  incoming  winter,  when  a 
continuance  of  the  distress  is  expected.  The  Tramways  Committee 
reports  that  about  50  men  will  be  required  in  connection  with  the 
roads  leading  to  and  the  erection  of  the  proposed  new  car  depots, 
while  the  Electricity  Committee  states  that  about  100  men  will  be 
employed  for  four  or  five  months  in  connection  with  the  new 
extension  of  the  generating  station  at  Port  Dundas  (already 
reported  in  the  Review). 
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Copper. — European  visible  supplies,  as  shown  by  Messrs. 
Merton’s  circular,  continue  to  rise.  The  return  for  October  loth  is 
96,612  tons,  an  increase  of  2,761  tons  on  that  for  the  end  of  Septem- 
ber. About  2,000  tons  of  this  increase  is  to  be  found  in  Standard 
copper  in  English  ports,  the  remainder  being  afloat  from  Chile  and 
Australia  (increase  500  tons).  So  far  as  can  be  judged  from  the 
mid-monthly  figures,  American  supplies  are  below  the  average, 
Spanish  to  this  country  considerably  so,  while  shipments  from  Chile 
and  Australia  remain  steady. 


Ice-Making  Machinery. — A correspondent  having 

inquired  the  cost  and  size  of  plant,  space  occupied  and  power 
required  to  produce  1 ton  of  ice  per  day,  with  a motor-driven 
compressor,  Mr.  F.  H.  Davies  replies  as  follows : — 

Replying  to  “L.  E.  W.’s”  inquiry  : Without  a full  knowledge 
of  the  local  conditions,  it  is  impossible  to  say  which  would  be  the 
best  type  of  machine  to  employ  for  producing  1 ton  of  ice  per  day. 
Both  ammonia  and  CO-j  plants  have,  to  some  extent,  their  special 
sphere;  and  while  the  former  is,  perhaps,  more  extensively  used, 
there  are  circumstances  under  which  COj  might  be  preferable.  On 
this  point  it  would  be  best  for  “ L.  E.  W.”  to  consult  a prominent  firm 
of  manufacturers  making  both  types,  laying  before  them  the  full 
circumstances  of  the  case.  With  regard  to  the  remaining  queries  . 
assuming  an  ammonia  installation,  the  initial  cost  of  a motor- 
driven  plant  of  the  above  capacity  per  24-hour  day,  comnlete  with 
a charge  of  chemicals,  would  be-  approximately  £235.  The  power 
required  would  be  5 h.p.,  and  the  floor  space  occupied  by  the  ice 
tank  and  compressor  about  10  ft.  X 13 J ft.  The  motor  can,  of 
course,  be  fixed  to  the  ceiling  or  the  wall,  but  if  b Ah  these 
alternatives  are  impossible,  floor  space  must  be  allowed  for  the 
motor  and  its  drive.  The  particular  machine  the  writer  has  in 
mind  turns  out  the  ice  in  17-lb.  blocks  measuring  approximately 
3 in.  X 7 in.  x 24  in. 

With  regard  to  the  expense  of  running  : in  addition  to  the  cost 
of  current”  repairs,  wages,  depreciation  allowance  and  capital 
charges,  it  is  necessary  to  take  into  account  the  cost  of  the  con- 
densing water.  With  a 20-cwt.  machine  about  150  gallons  of  water 
per  hour  will  be  required,  and  unless  it  can  be  used  for  other  pur- 
poses after  having  passed  through  the  machine.it  will  have  to 
be  wasted.  There  are  also  further  items  for  ammonia  and  sealing 
oil  for  the  glands,  which,  together,  may  amount  to  about  £5  per 


annum. 

Holmes  V.  Associated  Aewspapers,  Ltd.— With  refer- 
ence to  the  judgment  in  this  action,  which  is  reported  on  another 
page,  we  are  informed  as  we  go  to  Press  that  notice  of  appeal  is 
being  given. 

The  Departmental  Committee  on  Electricity  in 

Mines.— -It  is  announced  that  the  Home  Secretary  has  appointed 
a Departmental  Committee  to  inquire  into  the  working  of  the 
existing  special  rules  for  the  use  of  electricity  in  mines,  and  to  con- 
sider whether  any,  and,  if  so,  what,  amendments  ate  required.  The 
Committee  is  composed  of  Mr.  R.  A.  S.  Redmayne,  His  Majesty  s 
Chief  Inspector  of  Mine3  (chairman),  Mr.  Charles  H.  Merz,  and  Mr. 
Robert  Nelson,  His  Majesty’s  Electrical  Inspector  of  Mines.  It  is 
stated  that  correspondence  may  be  addressed  to  Mr.  NelsoD,  at  the 
Home  Office. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  Hoylake  U.D.C.  has 

decided  to  increase  the  salary  of  its  electrical  engineer,  Mb. 
Tubneb,  by  £23  per  annum. 

General. — At  Wednesbury  recently, Mr.  J.  L.  Andrews, 

electrical  engineer  at  the  Patent  Shaft  Works,  was  presented  with 
an  illuminated  address  and  a cheque  for  £22,  subscribed  for  by 
nearly  600  of  the  employes,  on  the  occasion  of  his  leaving  the  firm 
after  10  years’  service.  , , 

Mb.  Geobge  Mallet,  late  of  the  Bolton  Electricity  Works,  has 
been  appointed  electrical  engineer  to  the  Afghan  Government,  with 
headquarters  at-  Kabul. 

Mb.  Albebt  E.  Wilkes,  formerly  engaged  in  the  service  of 
the  D.P.  Battery  Co.  and  the  Chloride  Electrical  Storage  Co.,  has 
been  appointed  storage  battery  engineer  to  the  Canadian  General 
Electric  Co.,  Ltd.,  of  Toronto,  who  are  sole  agents  for  the  Electric 
Storage  Battery  Co.,  of  Philadelphia. 

Aldebmah  T.  B.  Watson,  Mayor-Elect  of  Stockton-on-Tees,  is 
head  of  the  firm  of  T.  B.  Watson  & Son,  electrical  engineers, 
Biahopton  Lane. 

Mb.  E.  S.  Fbanklin,  chief  electrical  engineer  of  the  Bengal- 
Nagpnr  Railway  Co.,  who  ia  at  preaent  ataying  in  London  (com- 
municationa  will  reach  him  if  addreaaed  c/o  the  company,  at  132, 
Greaham  Hou8e,  E.C.),  will  conclude  hia  nine  months’  furlough  in 
England  Bhortly.  He  will  return  to  India  early  in  December,  and 
would  like  to  receive  from  manufacturera  particulara  of  electrical 
apparatus  specially  applicable  for  use  in  locomotive  workshops,  and 
also  telegraph  and  telephone  work.  The  Bengal-Nagpur  Railway 
Co.  now  have  extensive  workshops  worked  entirely  by  electricity 
on  the  d.o.  220-volt  system.  Mr.  Franklin  ia  specially  interested 
in  any  advances  recently  made  in  the  application  of  eleotrioity  to 


tool  hardening  and  tempering  furnaces,  driving  portable  tools, 
control  gear  for  large  motors,  lighting  of  shops,  &c. 

Obituary. — Francis  Hastings  Medhurst. — It  is  with 

profound  regret  that  we  record  the  untimely  death  of  Mr.  F.  H. 
Medhurst,  B.Sc.,  M.I.E.E.,  which  occurred  under  most  tragic  cir- 
cumstances on  Tuesday  morning  at  the  King’s  Arms  Hotel,  Croydon, 
at  the  age  of  38  years.  From  the  Press  reports  it  appears  that  the 
deceased  gentleman  was  originally  educated  for  the  Indian  Civil 
Service.  He  was  apprenticed  to  Messrs.  C.  A.  Parsons  & Co.,  of 
Newcastle-on-Tyne,  and  some  16  years  ago — at  the  age  of  22 — he 
opened  an  office  at  Westminster  as  a consulting  electrical  engineer. 
It  was  in  this  capacity  that  he  was  engaged  in  partnership  at 
Victoria  Street,  S.W.,  as  Medhurst  & Brewer,  at  the  time  of  his 
death.  During  his  electrical  career  he  had  acted  as  consultant  for 
a number  of  undertakings  in  this  country  and  abroad,  the  original 
municipal  and  workhouse  installations  at  Fulham  being  among  them. 
In  recent  years,  however,  he  had  turned  his  attention  enthusiastically 
to  politics,  and  twice  he  unsuccessfully  contested  West  Islington 
Parliamentary  seat  in  the  Unionist  interest.  He  was  the  founder  of 
the  Trade  Unionist  Tariff  Reform  Association,  and  was  only  recently 
adopted  as  the  Conservative  candidate  for  Borough  of  Stafford. 
Recently  Mr.  Medhurst  had  been  spending  a good  deal  of  his  time 
abroad.  It  appears  that  he  left  his  office  last  Saturday  with  the 
intention  of  journeying  to  Paris,  but  it  seems  that  he  never  went 
there.  On  Monday  night  he  engaged  a room  at  the  hotel  named, 
and  next  morning,  after  writing  a letter  to  the  landlord  apologising 
for  the  trouble  to  which  he  was  putting  him,  he,  it  is  reported,  shot 
himself  in  the  head,  death  ensuing  a few  minutes  after  his 
admission  to  the  Croydon  Hospital. 

Me  Oswald  Haes,  M.I  E.E.,  to  whose  death  we  alluded  briefly 
in  our  last  issue,  had  been  in  ill-health  for  several  years,  and  was 
only  44  years  of  age.  Supplementing  the  particulars  which  have 
already  appeared  regarding  his  life  and  work,  we  are  now  able  to 
add  that  in  October,  1904,  Mr.  Hass  attended  the  Electric  Con- 
ference in  Melbourne  as  the  engineer  of  the  Brush  Co.  at  Sydney. 
In  July,  1896,  he  installed  the  electric  light  in  the  steamship 
Airlie,  belonging  to  the  E.  & A.  Co.  at  Sydney.  In  August,  1901, 
he  read  a paper  before  the  Electrical  Association  of  New  South 
Wales,  on  “ Electric  Power  Transmission  Plant  at  Rotorua,  New 
Zealand,”  and  in  June,  1904,  he  opened  a discussion  at  a meet- 
ing of  the  Electrical  Association  on  “ Economies  in  Electricity 
Supply  Stations.”  In  July,  1904,  Mr.  Haes  was  associated  with 
the  installation  of  the  new  electric  light  system  of  Sydney. 


NEW  COMPANIES  REGISTERED. 


Magneto  Co.,  Ltd.  (105,528).— This  company  was  registered 
on  October  21st,  with  a capital  of  £500  in  £1  shares,  to  acquire  the  business 
belonging  to  H.  W.  van  Raden  and  J.  J.  Horne,  formerly  carried  on  by  them  at 
Dreadnought  Works,  Phillip  Street,  Aston,  as  the  Magneto  Co.,  and  to  carry  on 
the  business  of  magneto  and  electrical  manufacturers,  dealers  and  inventors, 
manufacturers  of  and  dealers  in  motor-cars,  engines  and  fittings,  &o.  The 
subscribers  (with  one  share  each)  are: — J.  Woodward,  92,  Station  Road,  King  a 
Norton,  accountant ; Dorothy  D.  Shepherd,  91,  Jakeman  Road,  Balsall  Heath, 
Birmingham,  typist.  Private  company.  The  number  of  directors  is  not  to  be 
more  than  five:  J.  J.  Horne  is  the  first.  Registered  office,  Dreadnought 
Works,  Phillip  Street,  Aston. 

Howe  Electrical  Engineering  Co.,  Ltd.  (105,542).— This 

company  was  registered  on  October  22Dd,  with  a capital  of  £5,000  in  £.1  shares, 
to  take  over  the  business  carried  on  at  16,  Redcross  Street,  and  14a,  Moor 
Street,  Liverpool,  and  at  24,  New  Road,  Blackburn,  as  the  “ Howe  Electrical 
Engineering  Co.”  The  subscribers  (with  one  share  each)  are  S.  Lord,  20, 
Roxburgh  Avenue,  Birkenhead,  electrical  engineer;  L.  F.  8.  Sington,  47, 
Hamilton  Terrace,  St.  John’s  Wood,  N.W.,  electrical  engineer.  Private  com- 
pany, The  first  directors  are  S.  Lord,  J.  W.  Garsden,  5,  Hope  Terrace,  Duke  s 
Brow,  Blackburn,  and  L.  F.  8.  Sington.  Registered  office,  Mersey  Railway 
Buildings,  18,  James  Street,  Liverpool. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Delhi  Electric  Tramways  and  Lighting  Co.,  Ltd.  (88,758).— 

Issue  on  March  29ih  of  £2,000  and  on  May  20th  of  £2,000  debentures,  parts  of  ft 
series  of  which  particulars  have  already  been  filed. 

Electrolytic  Alkali  Co.,  Ltd.  (64,360).— Issue  on  October  11th 

of  £3,200  debentures,  part  of  a series  of  which  particulars  have  already  been 
filed. 


CITY  NOTES. 


Paris  Compressed  Air  Co. 

At  the  end  of  May  reference  was  made  In  this  journal  to  a reported 
transaction  between  a French  syndicate  headed  by  the  8oci6t6 
G6n6rale  and  the  Banque  de  Paris  et  des  Pays  Bas  and  a German 
group  in  regard  to  the  latter’s  extensive  holding  of  shares  in  the 
Compagnie  PariBienne  de  l’Air  Comprim4,  Force  Motrice  et 
Eclairage  Electrique.  Negotiations  on  the  subject  were  certainly 
in  progress  at  the  time,  but  the  French  group  were  indisposed  to 
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accept  the  terms  proposed  by  the  group  led  by  the  Disconto 
Gesellschaft,  and  the  operation  was  not  completed.  The  negotia- 
tions were,  however,  recently  re-opened,  and  it  is  understood  that 
the  French  banking  institutions  have  now  accepted  the  conditions 
proposed  a few  months  ago  whereby  the  shares  will  be  disposed 
of  at  the  rate  of  145  per  cent.,  which  will  yield  the  Disconto 
Gesellschaft  a book  profit  of  from  £250,000  to  £300,000. 

The  transaction  recalls  the  fact  that  the  Paris  lighting  company 
in  question  was  very  largely  of  German  origin ; it  has  indeed  been 
termed  a German  undertaking.  In  1890  the  Disconto  Gesellschaft 
formed  the  Internationale  Drucklnft  und  Elektrizitiits  Gesellschaft 
with  a share  capital  of  £1,500,000.  The  company  acquired  the 
patents  of  Victor  Popp,  of  Paris,  and  the  Compagnie  Parisienne  de 
l’Air  Comprim4  was  constituted  to  work  them,  the  former 
company  holding  the  majority  of  the  latter’s  shares.  Owing  to 
unfavourable  results  the  Paris  company  was  compelled  to  recon- 
struct its  share  capital  in  1898  by  reducing  it  from  £800,000  to 
£320,000,  and  then  raising  it  to  £1,000,000.  The  new  shares  were 
taken  over  by  the  parties  principally  interested,  who  had  to 
renounce  a claim  for  £348,000,  represented  by  interest  and  money 
due.  The  Internationale  Druckluft  und  Elektrizitiits  Gesellschaft 
had  to  subscribe  £492,000  of  the  new  shares  and  release  £260,000  in 
interest  and  money  due,  whilst  the  company’s  total  loss,  including 
that  resulting  from  the  reduction  in  the  share  capital,  amounted  to 
£600,000.  As  a consequence  the  International  Co.  in  turn  was 
compelled  to  reduce  its  capital  by  one-half,  and  the  name  was 
changed  to  that  of  the  Internationale  Elektrizitiits  Gesellschaft. 

Since  the  reconstruction  of  the  finances  of  the  Compagnie 
Parisienne  de  l’Air  Comprimd,  the  position  of  the  undertaking  has 
improved,  not  from  the  compressed  air  business  but  from  the 
lighting  concession  which  expired  in  1907,  and  was  extended  to 
1913.  No  dividend  was  paid  down  to  the  year  1906,  the  profits 
being  allocated  to  a special  reserve  fund  which  amounted  to 
£1,360,000,  and  out  of  which  the  sum  of  £200,000  was  repaid  on 
old  advances,  and  thus  enabled  the  International  Co.  to  return  this 
amount  to  its  shareholders.  The  Paris  Co.  was  able  to  distribute 
per  cent,  to  its  proprietors  in  each  of  the  years  1906-7  and 
1907-8.  As  the  operations  of  the  International  Co.  in  the  course 
of  years  were  limited  to  its  holding  in  the  Paris  Co.,  it  was  decided 
to  dissolve  it  in  1908  in  order  to  obviate  expenses,  and  the  shares 
were  accordingly  transferred  to  a group  under  the  lead  of  the 
Disconto  Gesellschaft,  the  first  liquidation  balance-sheet  showing 
security  assets  of  £461,400  representing  substantially  the  value  of 
the  interest  in  the  Paris  Co. 

It  is  considered  that  the  present  assumption  of  the  shares  by 
French  banking  interests  is  principally  due  to  the  circumstance 
that  the  concession  held  by  the  various  electric  lighting  companies 
in  Paris  will  expire  with  the  year  1913,  when  a new  company — the 
■ Compagnie  Parisienne  de  Distribution  d’Electricite— will  control 
the  supply,  and  in  which  the  compressed  air  company  has  secured 
a large  interest.  The  new  company  is  financed  by  the  Soci6t6 
G6n6rale  and  the  Banque  de  Paris  et  des  Pays  Bas  which  are  also 
the  principles  in  the  acquisition  of  the  shares  from  the  Disconto 
Gesellschaft.  On  the  other  hand,  the  German  interests  have 
preferred  to  dispose  of  their  holdings  at  a profit,  rather  than  keep 
them,  as  the  social  conditions  in  Paris,  particularly  the  recurring 
strikes,  might  act  as  an  obstacle  to  the  further  development  of  the 
undertaking  in  that  city. 


Drake  & Gorham,  Ltd. 

At  the  annual  meeting  held  on  Wednesday  last  week,  Mr.  B.  M. 
Drake,  in  moving  the  adoption  of  the  report  (see  Electbical 
Review,  October  15th,  page  627),  said  that  the  financial  results 
were  not  as  favourable  as  those  of  the  previous  year,  and  this  would 
scarcely  come  as  a surprise  when  the  depressed  state  of  the  country 
during  the  period  was  borne  in  mind.  The  prevailing  sense  of 
insecurity  amongst  owners  of  property,  and  the  necessity  for  avoiding 
anything  in  the  nature  of  a luxury,  had  caused  a reduction  in  turn- 
over, besides  which  the  stagnation  in  trade,  especially  in  Lanca- 
shire, bad  stopped  the  firm’s  progress  in  the  electrification 
of  mills.  Owing  to  the  new  conditions  brought  about  by 
the  advent  of  metal  lamps,  the  value  of  individual  con- 
tracts was  enormously  reduced ; and  although  a considerable 
inllux  of  business  in  lighting  small  houses  was  anticipated 
(for  the  public  were  beginning  to  appreciate  the  fact  that  electric 
light  was  now  the  cheapest  form  of  illuminaut,  and  undoubtedly 
the  best  to  install  even  in  the  smallest  houses),  yet  it  must  be 
remembered  that  these  small  houses  required  as  much  individual 
attention  as  larger  contracts,  so  that  it  remained  to  be  seen  whether 
a corresponding  advantage  would  accrue  to  the  company  from  a 
financial  point  of  view.  In  any  case,  the  cost  had  hitherto  been 
the  deterrent  to  a more  general  adoption  of  electric  light,  and  that 
objection  might  now  be  taken  as  having  been  removed.  Tne  firm’B 
trade  department  for  the  wholesale  supply  of  metal  lamps  to  the 
trade  aud  large  mera  had  been  very  busy,  a number  of  important 
contracts  having  been  secured.  This  department  was  worked  inde- 
pendently, so  as  to  remove  any  scrupleB  whi'-h  contractors  might 
have  in  dealing  with  possiblo  rivals.  From  the  large  increase  in 
the  number  of  accounts  that,  had  been  opened  with  contractors,  it 
wus  evidently  appreciated  not  only  that  tbrir  interests  were  safe- 
guarded bu(  that  there  was  a distinct  advantage  in  dcalii  g with  a 
firm  which  was  thoroughly  couversaut  with  their  requirements 
under  ull  conditions.  In  the  motor-car  department  arrangements 
had  been  concluded  during  the  year,  in  conjunction  with  Messrs. 
Thrupp  A Maberly,  for  working  the  sole  agency  for  the  Riley 
motor-car  for  the  southern  counties  and  a general  agency  elsewhere. 
They  were,  however,  also  acting  as  buying  agents  for  any  well- 


known  make  of  large  or  small  cars.  The  chairman  proceeded  to 
give  names  of  some  of  the  principal  clients  for  whom  lighting 
contracts  had  been  carried  out  during  the  year.  They  had  equipped 
with  light  and  some  power  a large  bleach  and  cotton  works  at 
Milford  for  the  English  Sewing  Cotton  Co.,  and  had  acted  as 
buying  agents  for  well-known  mining  companies  in  Africa.  A list 
of  contracts  now  in  hand  wa3  next  given.  The  firm’s  factory  had, 
in  addition  to  meeting  their  own  requirements,  manufactured 
switchboards  and  other  apparatus  for  the  War  Office,  Buckingham 
Palace,  Houses  of  Parliament,  Royal  Hospital,  Chelsea,  Maidstone 
Corporation,  Buxton  District  Council,  Mexborough  Corporation, 
Dake  of  York’s  Schools,  Dover,  and  others.  As  a result  of  their 
experience  with  suction-gas  producers  for  use  in  connection  with 
gas  engines,  they  had  been  able,  in  conjunction  with  a well-known 
expert,  to  place  upon  the  market  a producer  of  their  own.  A 
number  of  these  had  been  put  to  work,  and  they  were  giving 
better  results  than  they  had  been  able  to  obtain  with  any  other 
make  on  the  market.  Although  the  dividend  was  below  what  it 
had  been  in  previous  years,  this  was  due  to  special  conditions  which 
he  trusted  might  soon  be  changed.  Their  aim  was  still,  as  ever,  to 
do  only  first-class  work  at  the  lowest  possible  figure  consistent 
with  the  use  of  materials  and  labour  which  would  maintain  their 
reputation.  He  felt  sure  that  the  moment  the  general  condition 
of  the  country  improved  they  would  be  able  to  show  better  returns 
to  the  shareholders. 

The  report  was  adopted,  and  a- dividend  of  2$  per  cent,  on  the 
ordinary  shares  was  approved. 


Edison  & Swan  United  Electric  Light  Co.,  Ltd. 

The  directors’  report  states  that  the  net  revenue  account  for  the 
year  ended  June  30th,  1909,  shows  that  the  sum  of  £26,836  has 
been  brought  forward  from  profit  and  loss  account.  Interest  on 
debenture  stocks  has  absorbed  £15,702  ; £5,500  has  been  set  aside 
as  depreciation  on  freehold  and  leasehold  property,  plant  and  tools; 
£4,000  has  been  applied  in  writing  down  values  of  stocks,  and  the 
sum  of  £1,213  has  been  reserved  on  account  of  bad  and  doubtful 
debts.  The  result,  as  shown  in  the  net  revenue  account,  is  a credit 
balance  of  £421,  to  which  must  be  added  tbe  sum  of  £9,606  brought 
forward  from  the  previous  year,  thus  making  a total  of  £10,027, 
which  the  directors  propose  to  carry  forward.  Cost  of  establishing 
the  business,  goodwill,  &c.,  £390,432,  has  been  brought  forward  at 
the  figure  standing  in  the  last  balance-sheet.  The  freehold  and 
leasehold  property  and  plant  have  also  been  brought  forward  at  the 
value  stated  in  the  last  balance-sheet,  with  the  addition  of  the 
amount  expended  to  June  30th,  1909,  less  depreciation  charged  in 
net  revenue  account.  The  shares  of  the  Altrincham  Electric 
Supply,  Ltd.,  have  been  taken  at  par,  as  in  previous  years.  This 
concern  continues  to  be  satisfactory,  and  has  paid  a dividend  on  its 
shares  of  7 per  cent,  for  the  year  ended  December  31st,  1908.  Its 
indebtedness  to  this  company  has  been  reduced  during  the  year  by 
£155.  There  has  been  expended  on  capital  account  during  the  year 
ending  June  30th,  1909,  £19,813,  almost  entirely  on  account  of  addi- 
tions to  buildings  and  plant  in  connection  with  the  manufacture  of 
metal-filament  lamps.  The  manufacture  of  metal-filament  lamps 
has  been  considerably  extended  during  the  year,  and  the  satisfac- 
tory results  attained  justify  the  directors,  in  looking  forward  to  a 
large  and  remunerative  trade  in  the  future.  The  directors  regret  to 
announce  the  death  of  their  colleague,  Mr.  H.  Wolfenden,  jun.  Mr. 
Wm.  Murray  has  been  elected  to  fill  the  vacancy.  Mr.  Eustace  C. 
Quilter  has  also  been  elected  a director. 


Stock  Exchange  Notices.— Applications  have  been 

made  to  the  Committee  to  appoint  a special  settling  day  in  and  to 
grant  a quotation  to  : — 

Northern  Light,  Power  and  Goal  Co.— 1$2,000,000  first  mortgaged  percent. 
20-year  gold  bonds. 

To  appoint  a special  settling  day  in : — 

Marconi’s  Wireless  Telegraph  Co.— Further  issue  of  26,569  7 per  cent,  cumu- 
lative participating  preference  shares  of  £1  each,  fully  paid,  Nos.  625,081  to 

652,649. 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List: — 

Edmundson’s  Electricity  Corporation. — £55,549  6 per  cent,  prior  lien  deben- 
ture stock. 

Underground  Electric  Railways  Co.  of  London.— £1,000,000  4 per  cent,  first 
power  house  debentures,  Nos.  1 to  2,500  of  £100,  2,601  to  3,000  of  £500,  and  3,001 
to  3,500  of  £1,000  each. 

Prospectuses. — The  Rubber  Edatcs  of  Kedah , Ltd. — 

This  company  has  been  offering  for  subscription  700,000  shares  of  2s. 
each  at  par.  It  is  acquiring  estates  in  the  State  of  Kedah,  on  the 
bank  of  the  Krian  River,  which  divides  Kedah  from  Perak 
Territories,  Fed.  Malay  States. 

Lolc  Kawi  Rubber,  Ltd. — 100,000  guaranteed  shares  of  £1  each 
have  been  offered  for  subscription.  The  concession  to  be  acquired 
is  in  British  North  Borneo.  6 percent,  per  annum  is  guaranteed  by 
the  Government  for  six  years. 

Clyde  Valley  Electrical  Power. — At  the  half-yearly 

meeting  held  iu  Glasgow,  Mr.  James  Mackenzie  presiding,  it  was 
reported  that  the  accounts  showed  a credit  balance  on  net  revenue 
account  on  the  half-year’s  working  of  £4,084,  which  had  been 
carried  forward.  Contracts  for  the  Bupply  of  power  to  the  extent 
of  27,725  h p.  had  been  entered  into  as  at  June  30th,  1909,  an  increase 
of  3,341  n.r,  on  tbe  half-year. 
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Monte  Video  Telephone  Co.,  Ltd, 

The  annual  ordinary  general  meeting  was  held  on  Wednesday  at 
Winchester  House,  Old  Broad  Street,  Hr.  Chas.  Lock  presiding. 

In  moving  the  adoption  of  the  report  (see  Electrical  Re\  iew, 
October  22nd,  page  G67),  the  Chairman  said  that  a comparison  of 
the  report  now  before  them  with  that  of  the  previous  year  would 
reveal  a steady  expansion  in  the  company’s  business.  The  gross 
receipts  from  all  sources  amounted  to  £43,045,  as  against  £39,261 
for  the  previous  year,  an  increase  of  some  £3,800.  The  interest 
on  securities  was  about  the  same.  On  the  other  hand,  the 
working  expenses  had  increased  by  some  £3,000.  That  figure, 
however,  included  the  £500  paid  to  their  late  chairman,  and  also 
included  the  special  payment  to  Sir  John  Gavey  in  connection  with 
his  visit  to  Monte  Video  at  the  request  of  the  board.  There  was 
also  a further  expense  in  the  removal  of  lines  caused  by  the  pulling 
down  of  old  houses  in  the  town,  which  were  being  rebuilt  on 
more  modem  lines.  The  increase  in  London  office  expenses  was 
trifling,  and  the  amount  under  the  item  of  income-tax  was 
slightly  larger.  The  net  profit  for  the  year  was  £19,931, 
as  compared  with  £19,400  for  the  preceding  year,  or  an  increase  of 
over  £500.  In  pa9t  years,  out  of  this  balance,  they  had  been  in  the 
habit  of  appropriating  an  amount  to  the  reserve  fund.  This  year, 
however,  they  had  taken  the  same  amount,  but  had  placed  it  to 
“ depreciation.”  It  was  merely  a matter  of  account,  but  if  they 
succeeded  in  obtaining  a concession  from  the  Government  to  lay 
an  underground  plant,  it  would  naturally  entail  some  capital  out- 
lay, and  this  fund  would  be  used  for  the  purpose.  They  proposed 
to  pay  a final  dividend  of  2J  per  cent,  on  the  preference  shares, 
and  3 per  cent,  on  the  ordinary,  which,  with  the  interim  dividend 
already  paid,  would  make  a total  dividend  for  the  year  of  5 per 
cent,  on  the  preference  and  6 per  cent,  on  the  ordinary  shares. 
They  had  been  in  the  fortunate  position  for  the  third  year  in 
succession,  of  declaring  a 6 per  cent,  dividend  on  the  ordinary 
shares.  He  thought  they  would  all  admit  that  was  a satisfactory 
return.  Turning  to  the  balance-sheet,  the  “ value  of  the  property 
and  capital  outlay”  up  to  July  31st,  1909,  was  £212,071. 

The  real  estate  in  Honte  Video  stood  at  precisely  the 
same  figure  as  last  year.  The  investments  at  cost,  showed 
a slight  increase  of  £12,000,  and  their  total  invest- 
ments for  which  they  paid  £12,688,  at  the  present  moment 
had  a value  of  some  £14,000.  The  liquid  assets,  debts, 
bills  receivable,  and  cash,  stood  at  £17,400,  as  against  £10,800  for 
the  preceding  year.  He  thought  from  the  figures  he  bad  given 
them  they  would  agree  with  him  that  the  business  showed  signs  of 
steady  progress.  At  the  same  time,  however,  he  would  point  out 
that  it  was  a business  which  required  careful  and  close  handling 
and  economical  managing  for  it  to  turn  out  profitable.  The  chair- 
man then  proceeded  to  deal  at  length  with  the  question  of  the 
proposed  installation  of  a Government  undertaking,  and  a con- 
cession to  the  company  for  an-  underground  plant.  He  said  that 
immediately  the  board  heard  that  the  Government  had  retained 
an  English  engineer  to  report  upon  the  feasibility  of  the  Govern- 
ment installing  a plant,  they  sent  out  Sir  John  Gavey,  their  con- 
sulting engineer,  to  Honte  Video.  That  gentleman, _in  company 
with  the  board’s  legal  advisers,  took  steps  to  urge  upon  the  public 
authority  the  fair  and  legitimate  claims  of  the  company.  Bo  far 
the  question  had  not  been  discassed  by  the  legislative  body,  but 
the  company  understood  that  the  President  had  recommended  that 
body  to  consider  it  during  the  extraordinary  session  which  was 
now  sitting.  He  did  not  believe  that  the  matter  had  been 
considered  np  to  that  moment,  as  they  had  heard  nothing 
from  their  local  representatives.  It  3eemed  to  the  board  and  to 
their  legal  advisers  in  Monte  Video  that  the  public  had  nothing  to 
gain  by  the  installation  of  a Government  system.  To  administer  a 
telephone  system  with  satisfaction  required  a careful  ly-trained 
staff,  which  could  not  be  improvised  at  short  notice.  Moreover, 
it  appeared  to  the  company  that  the  profits  of  the  business  were 
never  very  large.  One  would  therefore  think  that  the  Govern- 
ment would  hardly  find  sufficient  inducement  to  invest  public 
money  iu  a telephone  system,  and  so  far  as  the  directors  had  been 
able  to  learn,  out  of  a considerable  amount  of  money  voted  by  the 
Cnamber  for  public  purposes,  no  portion  of  it  had  been  appro- 
priated for  the  provision  of  a telephone  system.  Having  regard 
to  all  the  circumstances,  they  were  not  unhopefal  that  businesslike 
counsels  would  ultimately  prevail,  and  that  a concession  would  be 
granted  to  that  company,  which  had  for  so  long  sought  to  give  an 
efficient  and  up-to-date  service  to  the  Monte  Video  public. 

Mb.  G.  Le  Mabchant  seconded  the  motion,  and  the  report  was 
adopted. 

— 

Cuba  Submarine  Telegraph  Co.,  Ltd. 

Ma.  C.  W.  Parish  presided  on  Wednesday  at  the  offices,  58,  Old 
Broad  Street,  over  the  seventy-sixth  ordinary  general  meeting  of 
the  abive  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
October  22ud,  page  667),  the  Chairman  said  it  represented  the  busy 
period  in  Cuba  when  the  sugar  mills  were  hard  at  work,  and  their 
produce  was  being  dispatched  to  various  port9  for  shipment.  The 
success  or  failure  of  the  sugar  crop  was  naturally  of  extreme 
importance  to  the  island,  and  although  at  one  time  it  was  Dared 
that  the  prospect  of  a large  crop  was  somewhat  doubtful,  yet  a 
period  of  favourable  weather  during  the  harvest  saved  the  situation, 
and  the  actual  result  turned  out  to  be  quite  satisfactory.  On  the 
other  hand,  the  tobacco  crop  in  the  western  portion  of  the  island 
was  not  good,  and  fell  short  of  the  previous  year.  Generally 
speaking,  the  conditions  of  the  island  remained  much  the  same,  which 
explained  why  their  traffics  were  also  about  the  same  this  year  as  last 
year.  Although  their  revenue  came  largely  from  through  traffic,  yet 


they  found  that  generally  the  same  conditions  which  maintained 
in  the  island  of  Cuba  existed  also  further  south,  excluding, 
of  course,  those  occasions  when  earthquakes,  cyclones  and 
political  disturbances  brought  about  a special  rush  of  Press 
and  private  traffic.  The  earnings  for  traffic  receipts  amounted 
to  £15,926,  as  compared  with  £16,352  last  year— a decrease  of  £426. 
The  interest  for  investments  was  £1,772,  against  £1,719,  and,  with 
transfer  fees,  they  finally  arrived  at  total  receipts  of  £17,706, 
against  £18,079,  or  a reduction  of  £400.  Really  the  reduction  was 
less  than  that,  because  in  the  sum  of  £16,352  was  included  £194 
belonging  to  the  previous  half-year,  and,  consequently,  the  decrease 
in  traffic  only  amounted  to  £232.  On  the  other  side  of  the  account 
they  would  find  that  the  expenditure  amounted  to  £6,635,  against 
£6,523  in  the  corresponding  six  months  of  last  year,  and  the  slight 
increase  was  more  than  accounted  for  in  the  item  for  expenses  at 
stations,  and  was  due  to  some  small  cable  repairs  which  figured  at 
£524.  The  results  enabled  them  to  place  £3,000  to  the  reserve 
fund,  pay  the  usual  dividend  at  the  rate  of  10  per  cent,  on  the  pre- 
ference shares,  amounting  to  £3,000,  and  to  pay  a dividend  on  the 
£160,000  ordinary  share  capital  at  the  rate  of  6 per  cent,  per  annum 
free  of  income-tax.  He  thought  they  might  again  be  satisfied  with 
such  results,  especially  in  a period  when,  generally,  business  from  one 
cause  or  another  was  greatly  depressed  in  many  ways.  Their  reserve 
fund  now  stood  at  the  respectable  figure  of  £114,000,  but  tuey 
would  not  let  it  stop  there,  for  they  had  to  remember  that  each 
year  increased  the  age  of  their  cables,  and  the  reserve  fund  con- 
tained the  provision  they  made  for  their  gradual  depreciation. 
Most  of  them  were  acquainted  with  the  working  of  cable  companies, 
and  knew  the  way  to  maintain  the  value  of  their  property  was  to 
have  a strong  reserve  capable  of  meeting  any  calls  which  might  be 
made  upon  it.  All  the  cables  were  in  good  working  order,  and 
they  had  no  difficulty  in  dealing  rapidly  and  accurately  with  all 
the  traffij  they  had.  In  conclusion,  the  Chairman  mentioned  with 
great  regret  that  he  had  asked  bis  colleagues  to  relieve  him  of  the 
duties  of  chairman,  and  Mr.  Keith  had  agreed  to  take  his  place. 
He  had  been  a director  for  J8  years  and  chairman  for  14,  and  there 
was  no  board  more  united  in  their  policy  and  in  the  conduct  of 
their  business.  They  had  always  worked  together  in  perfect 
harmony  to  the  best  of  their  ability  for  the  good  of  the  company, 
in  which  they  had  always  been  greatly  assisted  by  their  most 
efficient  secretary,  Mr.  Scott.  Mr.  Keith  had  been  closely  con- 
nected with  the  company  for  33  years,  either  in  Cuba  or  in  this 
country. 

Mr.  Geo.  Keith  seconded  the  motion,  and  it  yvas  carried. 

Replying  to  a Shareholder,  the  Chairman  said  he  was  not 
retiring  from  the  board,  but  he  had  not  been  well  of  late,  and  had 
to  knock  off  some  of  his  work. 


Allis-Ckalmers  Co. 

The  annual  report  for  the  year  ended  June  30th,  1909,  as  quoted  in 
the  Electric  Traction  Weekly,  shows  that  total  earnings,  after 
deducting  cost  of  manufacturing  and  selling,  taxes,  general 
expenses,  &c.,  were  $1,809,009  ; and  net  earnings  were  $135,431. 
During  the  year  the  company  suffered  with  other  industrial  cor- 
porations from  a business  depression,  which,  existing  with 
fluctuating  severity  for  three-quarters  of  the  preceding  year,  con- 
tinued with  little  change  throughout  the  first  half  of  the  fiscal  year 
ended  June  30th,  1909.  This  condition  was  reflected  in  the  volume 
of  the  company’s  sales,  which  compelled  the  works  to  be  operated 
during  the  year  at  about  50  per  cent,  of  their  normal  capacity,  and 
although  improved  methods  decreased  the  cost  of  production,  yet 
the  fixed  charges  (interest,  taxes,  insurance,  depreciation,  &3.), 
necessarily  continued  nearly  constant,  and  prevented  the  company 
from  showing  for  the  year  larger  net  earnings.  New  business 
booked  commenced  to  show  substantial  gains  in  January  last,  and 
for  the  last  half  of  the  year 'averaged  p-r  month  nearly  65  per  cent, 
more  than  tne  monthly  average  for  the  first  half.  This  increase 
with  advancing  prices  has  continued  to  the  present  time. 

In  a supplemental  report  it  is  stated  that  for  the  three  months  of 
the  current  fiscal  year  the  expectations  expressed  in  the  annual 
report  of  an  “ increasingly  heavy  volume  of  orders,”  have  been 
realised  to  the  extent  of  a regular  increase  in  amount  for  each 
month.  "In  September  the  total  amount  of  business  booked 
exceeded  every  month  but  one  since  the  organisation  of  the  com- 
pany, and  for  the  present  month  (October)  there  was  an  equally 
favourable  prospect.” 


Parsons  Marine  Steam  Turbine  Co.  — The  report 

for  the  year  ended  June  30th  states  that  the  profits,  after  providing 
for  depreciation  on  buildings,  plant,  machinery,  and  office  furniture, 
upkeep  of  patentB,  &c.,  and  transferring  £5,171  to  the  experimental 
work  account  and  £5,000  in  reduction  of  patent  rights  account, 
amount  to  £26,699.  The  amount  available  for  distribution  is 
£36,941.  The  directors  recommend  a dividend  at  the  rate  of  10 
per  cent,  per  annum  (of  which  au  interim  dividend  of  5 per  cent, 
has  been  paid)  and  a bonus  of  2^  per  cent.,  leaving  £10,531  to  be 
carried  forward. 

Western  Telegraph  Co.,  Ltd. — The  directors  have, 

after  transferring  £90,600  to  the  general  reserve  fund,  £5,000  to 
the  maintenance  Bhipi’  reserve  fund,  £10,000  to  the  marine  insur- 
ance fund,  and  £10,000  to  the  land  and  buildings  depreciation 
fund,  decided  to  recommend  a final  dividend  of  3s.  per  share, 
making  with  the  previous  distributions,  a total  dividend  of  6 per 
cent,  for  the  year  ended  June  30th,  1909,  and  also  the  payment  of 
a bonus  of  2s.  per  share,  both  free  of  income-tax.  The  balance  of 
the  account  is  carried  forward. 
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MARKET  QUOTATIONS. 


Wednesday,  October  27th. 


CHEMICALS,  &C. 


a Acid,  Hydrochlorio 

a „ Nitric 

a „ Oxalic 

a „ Sulphuric 
a Ammoniac,  Sal 
a Ammonia,  Muriate  (crystal) 


per  cwt. 


pel 


ton 


per  gal. 
per  lb. 
per  ton 
per  lb. 

per  cwt. 
per  ton 


a Bleaching  powder 
a Bisulphide  of  Carbon  . . 

a Borax 

a Ferro-Silicon  (50  %) 
a Copper  Sulphate  . . 
a Bead,  Nitrate 
a „ White  Sugar 
a „ Peroxide 
a Methylated  Spirit 
a Potassium,  Bichromate,  in  cas 
a Potash,  Caustic  (75/80  %) 
a „ Chlorate  . . 

a „ Perchlorate 

a Potassium,  Cyanide 

a Shellac  

a Sulphate  of  Magnesia  . . 
a Sulphur,  Sublimed  Flowers 
„ Recovered 
a „ Lump 

a Soda,  Caustic  (white  70  %)  - - 

a ,,  Chlorate  . . • • • Per  In. 

a „ Crystals  Per  f°n 

a Sodium  Bichromate,  casks  . . per  lb. 
a „ Cyanide  (basis  100  %) 

METALS,  Ac. 

b Aluminium  Ingots,  in  ton  lots  . . per  ton 
Ij  m Wire,  in  ton  lots  . . „ 

b „ Sheet,  in  ton  lots  . . „ 

n Babbitt’s  metal  ingots  ..  ..  „ 

c Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 
c „ Tube  (brazed)  ..  ..  ,, 

c „ „ (solid  drawn)  . . „ 

c „ Wire,  basis 

c Copper  Tubes  (brazed)  . . . . 

c „ (solid  drawn  . . „ 

g ” Bars  (best  selected)  . . per  ton 

g „ Sheet  

g „ Rod n 

e ,,  (Electrolytic)  Bars  ..  „ 

1 „ Sheets  .. 

e ” „ Bo'S 

e n „ H.C.  Wire  per  lb. 

/ Ebonite  Rod  ■■ 

f „ Sheet  ii 

n German  Silver  Wire  ..  ..  ,, 

h Gutta-percha,  fine ,, 

h India-rubber,  Para  fine  . . . . „ 

I Iron  Pig  (Cleveland  warrants)  . . per  ton 
1 „ Wire,  galv.  No.  8,  P.O.  qual.  „ 

g Lead,  English  Ingot  ..  ..  „ 

mManganin  Wire  No.  28  ..  ..  per  lb. 

g Mercury  • • per  bot. 

rf  Mica  (in  original  cases)  small  . . per  lb. 
J „ „ medium  „ 

d ” „ ..  lal'Be  ••  n 

n Phosphor  Bronze,  plain  castings  „ 

p „ rolled  bars  & rods  „ 

p „ rolled  strip  & sheet  „ 

o Platinum  . . Per 

e Silicium  Bronze  Wire  . . . . per  lb. 

r Steel  Magnet,  in  bars  . . . . per  ton 

g Tin,  Block  (English)  ..  .. 

n „ Wire,  Nos.  I to  16  ..  ..  per  lb. 

p White  Anti-friction  Metals:— 

“ White  Ant”  brand  ..  ..  per  ton 

A Zinc,  Sh’t  (Vieille  Montagne  bnd.)  „ 


Latest 

Price. 


6 /- 
22/- 
28/- 
5/6 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£11 
£18  10 
£26  10 
£23  10 
£32 
2/6 
3£d. 
£20 
3id. 
3fd. 
7d. 
75/- 
£4  10 
£6  10 
£5  10 
£5 

£10  15 
3§d. 
£3  5 
3d. 
7d. 


£75 
£112 
£120 

£50  to  £136 
7Jd. 

8|a. 

74d. 

6jd. 

8|d. 

8|d. 

£70 
£70 
£70 
£60  10 
£77 
£65  10 
7Jd. 

3/3 

bi- 

ne 

5/6  to  6/6 
9/- 
51/3 
£14 

£13  5 to  £13  10 
6/6 

£8  17  to  £8  17  6 
6d.  to  Is. 

2/6  to  4/- 
4/6  to  8/6 
1/-  to  1/1 J 
1/1$  to  1/3 
1/‘2J  to  1/6 
111/6 
9d. 

£55 

£135  10  to  £136  10 
1/9 

£35  to  £60 
£27 


Fortnight’s 
Inc.  or  Dec. 


£1  dec. 
£1  dec. 
£1  dec. 


3d.  inc. 
6d.  dec, 

6/-  dec. 


variable. 


£1  inc. 


10/-  inc. 


Quotations  supplied  by— 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons. 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Porcha  and 
Telegraph  Works  Co.,  Ltd, 
g James  & Shakspeare 


r W.  F.  Dennis  & Co. 


h Edward  Till  & Co. 

/ Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd. 
w W.  T.  Glover  & Co.,  Ltd. 
a P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd. 


Hurst,  Kelson  & Co,  Ltd.— According  to  the  Times, 

the  report  for  the  year  ended  July  17th  states  that  the  accounts, 
after  deduction  of  repairs,  directors’  fees,  management  salaries, 
and  all  other  charges,  show  a gross  profit  of  £33,283,  and  deducting 
income-tax,  interest  on  the  purchase  price  of  the  business  from 
July  13th,  1908,  till  settlement,  and  bank  interest  (£9,270),  depre- 
ciation on  machinery,  plant  and  wagon  stock  (£11,903),  and  portion 
of  expenses  of  forming  the  company  (£1,200),  there  is  a balance  of 
£10,910.  The  directors  recommend  a dividend  at  the  rate  of  C per 
cent,  per  annum  on  the  preference  share  capital  from  May  15th  to 
July  17th,  1909,  plaoing  to  special  reserve  fund  for  security  of 
dividend  on  preference  share  capital  £686,  and  carrying  forward 
£6,170. 

Electrolytic  Alkali  Co. — The  annual  report,  according 

to  a fiiancial  contemporary,  shows  a net  profit  for  the  year,  after 
allowing  for  depreciation,  debenture  interest,  general  upkeep,  &c., 
of  £11,919,  making,  with  the  balance  brought  forward,  a credit 
balance  of  £22,174.  Thera  ara  now  three  yeara’  dividends  due  on 
the  preferenoa  capital.  The  directors  propose  to  pay  12  months 
dividend  and  to  carry  forward  £15,177. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

The  Stock  Exchange  has  once  more  drifted  into  troubled  waters. 
Three  rises  of  the  Bank  Rate  in  as  many  weeks  were  quite  enough 
to  upset  the  balance  of  the  markets.  The  U6ual  over-trading 
evidences  stand  revealed  in  the  shape  of  what  the  newspapers  call 
an  unwieldly  bull  account.  Liquidation  of  this  has  led  to  losses 
that  had  to  be  made  good  by  realisations  of  investment  securities, 
and  the  consequence  is  that  prices  all  round  are  either  dull  or 
weaker.  Flickers  of  occasional  revivals,  however,  show  that  all  is 
not  yet  over  between  the  Stock  Exchange  and  its  clients. 

That  improvements  in  electrical  issues  should  this  week  be 
scarce  as  strawberries  goes  almost  without  saying.  There  are,  in 
fact,  very  few  departments  in  the  markets  to  which  the  same 
remark  would  not  be  equally  applicable. 

Pronounced  flatness  in  the  Home  Railway  market  was  one  of  the 
first  results  of  the  rise  in  the  Bank  Rate  to  5 per  cent.  A faint 
recovery  set  in  early  this  week,  but  it  failed  to  wipe  out  the  whole 
of  the  previous  losses  of  which  the  electrical  stocks  had  had  their 
full  share.  Metropolitan  Consolidated  and  Surplus  Lands  stocks 
are  both  lower.  Districts  sagged  away  to  16J.  Underground 
Electric  Railway  4J  per  cent,  bonds  fell  a point.  City  and  South 
London  eased  off,  but  managed  to  regain  the  loss,  the  forthcoming 
revision  of  certain  of  the  fares  being  put  forward  as  one  explanation 
for  the  support.  There  have  been  no  alterations  in  Central  London 
stocks. 

Amongst  electricity  supply  issues,  the  few  changes  are  down- 
ward, except  as  regards  a small  further  rise  in  River  Plate 
Ordinary  shares,  which  have  risen  to  If.  There  are  Bmall  declines 
in  London  Electric  Ordinary  and  in  Metropolitan  Ordinary.  The 
threatened  closing  of  the  Crystal  Palace  has  been  ignored  as  a 
market  factor  in  any  way,  and  none  of  the  electrical  companies’ 
shares  are  affected.  A slump  in  South  African  mining  shares  caused 
Victoria  Falls  Power  Preference  to  ease  off,  but  the  reduction  is 
extremely  slight. 

Directors  of  electricity  supply  undertakings  might  well  make  a 
note  of  the  example  of  a well-known  suburban  gas  company  which, 
along  with  its  demand  notes  for  payment  of  the  Michaelmas 
accounts,  has  distributed  a little  slip  stating  that  it  is  about  to 
issue  some  more  of  its  stock,  and  inviting  customers  to  apply  for 
particulars.  As  an  inexpensive  way  of  making  a new  issue  of  stock, 
the  procedure  might  commend  itself  to  those  interested  in  such 


matters. 

Rio  Trams  at  90  are  flat,  showing  a drop  of  3 points.  Mexico 
Tramways  and  the  company’s  bonds  are  1 down,  while  Mexican 
Light  and  Power  Common  and  Preference  are  1 and  2 points  lower 
respectively.  Canadian  General  Ordinary  and  Preferred  have 
come  into  line  at  120.  British  Columbia  Electric  Railway 
Deferred  fell  1,  after  its  substantial  rise,  but  the  Preferred  gained 
a further  2 per  cent.  Anglo-Argentine  Tramways  are  dull,  both  as 
regards  the  shares  and  the  Debenture  stock.  British  Electric 
Traction  Preference  maintained  their  improvement,  and  British 
Westinghouse  4 per  cent.  Debenture  at  43  exhibits  a gain  of  14. 
A little  speculative  buying  was  stimulated  by  the  better  reports, 
quoted  here  last  week,  which  are  being  received  as  to  the  progress 


of  the  American  Westinghouse  Company. 

As  American  Railway  shares  are  jumping  violently  and  irre- 
gularly, the  trans- Atlantic  wire  varieties  are  mostly  rather  lower. 
Anglo-American  Telegraph  Deferred  naturally  gave  way,  and  Direct 
United  States  shares  are  easier.  Commercial  Cable  Debenture 
drooped,  American  Telegraph  and  Telephone  capital  stock  fell  l. 
New  York  Telephone  scrip  has  kept  wonderfully  firm,  considering 
the  circumstances,  at  2:/  premium  for  cash.  Great  Northern  Tele- 
graphs rose  30s. 

Eastern  Telegraphs  and  Eastern  Extensions  developed  dullness, 
and  West  Coast  of  America  shares  are  a trifle  easier.  . 

United  River  Plate  Telephones  reacted  J after  their  good  an 
steady  rise.  Monte  Videos,  however,  are  strong  ; although  on  tne 
other  hend,  Oriental  Telephones  are  rather  lower.  In  the  Nations 
Telephone  list,  the  only  change  is  a fall  of  1 in  the  price  o 

Deferred  stock.  ■ 

Manufacturing  issues  are  quiet  and  featureless.  The  1 
Swan  issues  did  not  move,  on  the  announcement  that  the  com* > J 
will  pay  no  dividend  on  its  Ordinary  shares.  Blectric  Conat 
tion  Debenture  rose  a point.  Rubber  shares  are  fluctuating  freely 
and  the  prices  on  balance  show  slight  losses  as  compared  with  thos. 
of  a week  ago.  


Calcutta  Electric  Supply  Corporation,  Ltd 

number  of  units  delivered  to  consumers  during  tne  n 
ended  October  1st,  1909,  were  974,050,  compared  with  782,821 
in  the  corresponding  five  weeks  of  1908. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issne, 


96.000 
186,700 

$181,661,400 

$68,000,000 

658,460 

8.230.770 

8.220.770 
47,725 

44.000 
2,431,360 

16.000 

6,000 

12,331 
6,000 
B0, 000 
60,710! 
43,600 

4.000. 000 

2.000. 000 

1,896,706 

800,000 

762,400 

200,000! 

181,127 

181,127 

160,000 

10,000 

17,000 

$41,880,400 

$60,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,726,000 

16,000 

16,000 

960.000 
2,000,000 
1,983,593 

179,313 

60,000 

99,100 

99,400 

11,839! 

145,955 

3,042 

120.000 
40,000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,563 

4,669 

80,000! 


NAME. 


Amazon  Telegraph  Oo.'b  shares,  Nos.  1 to  26,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Stock  .. 

I Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
{ 68,001  to  78.000 1 

Anglo-American  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred  .. 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Stock  Red. 

ChUi  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Red, 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cum.  Pref, 

Do.  do.  44%  Debs. 

Direot  United  8tates  Cable  

Direct  W.  India  Cable,  44  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  84  % Pref.  Stock 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stock 

f East.  A 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius) 
( Sub.)  1 to  8,000  f 

Globe  Telegraph  and  TruBt  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen., 
f Halifax  and  Bermudas  Cable,  44  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common  . . . . . . 

Do.  do.  4%  Cum,  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  .. 

Do.  do.  do.  6 % Pref, 

National  Telephone,  Pref.  Stock  ..  .. 

Do.  do.  Def.  Stook  ..  .. 

Do,  do.  6 % Cum.  1st.  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  B % Non-oum.  Brd  P.,1  to  260,000 

Do.  do.  84  % Deb.  Stock  Red, 

Do.  do.  4 % Deb.  Stock  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do,  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook 

Pacific  A European  Tel.,  4 % Guar,  Debs,,  1 to  1,000 

Telephone  Co.  of  Egypt,  4*4  % Deb,  Red,  .. 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980.. 

Do.  do.  4 % Deb.  Stook  Red. 

West  India  and  Panama  Telegraph  .. 

Do.  do,  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do,  do.  6 % Debs.,  Nos.  1 to  1,800 


Stook 

or 

Share. 


Dividends  for  the  last 
four  years, 


1906. 

1906. 

1907. 

10 

Nil 

Nil 

Nil 

100 

6 % 

6 % 

5 % 

$100 

74% 

8 % 

8 % 

$1000 

4 % 

4 % 

4 % 

Stock 

81% 

B|% 

84% 

Stook 

6 % 

6 % 

6 % 

Stook 

4% 

U% 

1 % 

100 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

Stook 

4 $ 

4 % 

4 % 

10 

5 % 

6 % 

6 % 

10 

10  % 

10  % 

10  % 

6 

4 % 

4 % 

4 % 

6 

10  % 

10  % 

10  % 

60 

44% 

44% 

44% 

20 

41% 

48% 

41% 

100 

44% 

44% 

44% 

Stook 

7 % 

7 % 

7 % 

100 

84% 

34% 

84% 

Stook 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

Stook 

4 % 

4 % 

4 % 

26 

4 % 

4 % 

4 % 

10 

64% 

64% 

68% 

10 

6 % 

6 % 

6 % 

10 

24% 

20  % 

20  % 

100 

44% 

44% 

44% 

25 

18  % 

18  % 

18  % 

$100 

2 % 

84% 

4 % 

$100 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

1 

6 % 

6 % 

6 % 

1 

5 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

10 

6 % 

5 % 

6 % 

6 

6 % 

6 % 

5 % 

Stook 

84% 

84% 

84% 

100 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

1 

6 % 

6 % 

6 % 

100 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 y 

8 

5 % 

6 % 

6 % 

100 

44% 

44% 

*4% 

Cert, 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

6 

6 % 

6 % 

6 % 

24 

Nil 

24% 

24% 

100 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

10 

6 % 

8 % 

6 % 

10 

NU 

NU 

£2  6 

100 

6 % 

6 % 

6 % 

1908. 
Nil 
6 % 
8 % 
4 % 
£8  4s. 
6 % 
8/- 
6 % 
8 % 
4 % 
6 % 
10  % 
4 % 
10  % 
44% 
41% 
44% 
7 % 
84% 
4 % 

7 % 
4 % 
4 % 

5f% 
6 % 
18  % 

44% 
18  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 
4 % 

8 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 
8 % 
6 % 
24% 
4 % 
7 % 
4 % 
Nil 
6 % 
16  % 

6 % 


Closing 

Closing 

BasineeB  done 

Rise  + 

Quotations 

Quotations 

Oct.  26th, 

or 

Oot.  19th. 

Oct.  26th. 

1909. 

Fall  — 

Highest 

Lowest. 

3-84 

3-84 

954 

96  — 98 

95  — 98 

• • 

146  —147 

148  —145 

•• 

—2 

96  - 98 

96  — 98 

61  — 63 

61  — 68 

102 

a. 

102  —103 

102  —103 

1024 

21| — 21 

21g-  21g 

2141 

21 

- 1 

101  —103 

101  —103 

• a 

8-81 

8 - 81 

8 

88—90 

87  — 89 

89 

— 1 

81-  91 

8§—  9f 

174-  I8J 

174-  184 

•• 

•• 

3-84 

3—34 

• • 

• • 

8-84 

8-84 

. • 

1004—1024 

1004-1024 

134 

• • 

134-  131 

13  — 184 

100  —102 

100  —102 

127 

— i 

127  —130 

126  -129 

128 

84  — B6 

634-  854 

85 

. . 

— h 

1044—1064 

1044-1064 

1054 

iii 

11I-  m 

Hi—  124 

124 

— h 

102  —104 

102  —104 

•• 

•• 

100  —102 

100  —102 

•• 

.. 

104-  101 

104-  101 

10i 

-‘1 

is! — 144 

134-  14 

131 

264-  274 

28  — 29 

*• 

+ ll 

100  —102 

100  —102 

• • 

.. 

614-  634 

614-  584 

-4 

93  — 95 

93  — 95 

a • 

a a 

77  — 79 

77-79 

. • 

a a 

i — f 

17/6 

15/- 

+ 

L | 

11-  r! 

17/6 

i-  4 

1081 

1074 

+ & 

107  -IO84 

107  -IO84 

121  —123 

120  —122 

1224 

1204 

+ 1 

10i—  11 

10J-  11 

io? 

• a 

104-  104 

104-  104 

aa 

•• 

6ft-  51J 

5rg — 

6r9s 

• • 

98  —100 

98  -100 

• • 

a a 

a a 

100  —102 

100  -102 

28/9 

ijf—  m 

H-  14 

• • 

• • 

1ft — Ira 
864-  884 

irk — 4j?8 
864-  884 

* * 

100  ‘ — 102 

100  —102 

aa 

78-  84 

71-  84 

• • 

aa 

•• 

1004-1024 

1004-1024 

• • 

129  —182 

129  —182 

• « 

7—71 

61  — 74 

7.12 

a • 

6| — 64 

61-  61 

30/- 

aa 

— iV> 

Ira — 44 

11-  lg 

• • 

10O  —102 

100  —102 

134 

13J—  14 

134-  H 

is? 

108  —105 

103  —105 

18/9 

814 

a a 

i|- 

8| — 91 

I 1 

eCHt- 

w-ako 

151- 

94 

84-  9j 

84—  94 

1014-1034 

1014-1034 

Present 
Yield 
per  oent. 


£ s.  d. 
Nil. 

6 2 0 
6 10  4 

4 18 

5 3 2 

6 16  6 
1 16  11 
4 17  1 
4 14  1 
4 9 11 

8 0 
8 1 
14  8 
5 0 

3 11 

4 7 
8 
8 
1 


6 

5 

6 
6 
2 
6 
4 
6 
4 

8 15 
6 14 


3 

6 
10 

2 
3 

8 16  11 
8 18  6 

6 8 8 
4 5 9 
6 4 2 

4 8 3 
6 
3 
3 


6 1 
4 4 
6 1 
Nil 
6 8 
6 6 
6 10 
4 18 
6 9 
6 10 
4 7 

3 10 
8 18 
6 5 

4 14 
4 10 
8 18 


18 
4 7 
4 10  11 
6 10  4 
4 8 10 

3 16  4 
8 18  6 
6 0 0 
8 16 

Nil 

6 9 9 

15  15  10 

4 16  7 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


...  [ Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 

640.000  i 640,000  f 

Do.  5 % 2nd  Pref.,  800,001  to  1,300,000 
Do.  4 % Deb.  Stock 

Auckland  E.  Trams,  6 % lBt  Mort.  Deb.  Stook 
Babcock  & Wilcox,  1 to  630,000 . . . . 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
I British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  M A”  6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  5J  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  4*  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  tj  % Vancouver  Power  Debs.,  1 to  2,200 

i British  Electric  Traction  

Do.  do.  6 % Cum,  Pref.  . . 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  4i  % 2nd  Deb.  Stock  Re 

I British  Insulated  and  Hefsby  Cables 
Do.  do.  6 % Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. 

British  Thomson-Houston  44  % lBt  Mort.  Debs. 

. ~ ™ f British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
*00,000  \ 276,001  to  476,000  / 

1,616,863  Do.  do.  4%  Mort.  Deb.  Stock 

60,000  iBrowett,  Lindley  A Co.,  Ord 

60,000  t Do.  do.  6%  Cum.  Pref.  .. 

140,976  Brush  Eleotrical  Engineering,  Ord.,  1 to  106,781 

200.000  Do.  do.  Non-cum.  6 % Pref.  .. 

126,000!  Do.  do.  44  % Perp.  Deb.  Stock 

126,000!  ! Do.  do.  4*  % Perp.  2nd  Deb.  Stock 

187,610  Calcutta  Trams,  1 to  187,610 

46,304  I Do.  5 % Cum.  Pref.,  Nos.  1 to  29,880 

860.000  Do.  4^%  1st  Deb.  Stock 


500.000 
978,230 
832,387 

860.000 

100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
188,801 
161,437 

1,473,668 

628,936 

100.000 
100,000 
600,000 
204,940! 


86,000  ! Callender’s  Cable  Construction  shares 


40.000 
BOO, 000 
491,222 
460,000 
910,158 

1,890,690 

654,655 

654,655 

1,480,000 

86.000 

180,000! 


Do.  do.  6 % Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Re 

Cape  E.  Trams.,  1 to  491,222 
Caatner-Kellner  Alkali,  1 to  460,000 

Do.  do.  44  % 1st  Mort.  Deb,  Stock 
Central  London  Railway,  Ord.  Stock .. 

Do,  do.  4 % Pref.  Stock 

Do.  do.  Def.  do,  .. 

City  and  South  London  Railway  ..  .. 

Crompton  A Co.,  Nos.  1 to  86,000  ..  .. 

( Do.  6 % let  Mort.  Reg.  Debs.,  1 to 

\ BOO  of  AIM,  and  901  to  11,000  of  *6Q  Bed. 


41-  44 

4&-  m 

95/- 

88/9 

A 

4*-  444 

41-  44 

85/- 

9il 

— 

92  —93 

91  - 924 

921 

— h 

102  —105 

102  —105 

88/9 

4&-  4* 

Irk-  lik 

4*-  *A 

llrt—  ]i« 

90/- 

+ i 

l - 11 

a a 

if-  24 
31-  34 
24-  3j 

t Si 

24-  34 

- 

96  — 99 

96  - 99 

151  —166 

150  —155 

153 

isi 

— i 

121  —126 

123* — 128 

124 

+2 

109  -112 

109  —112 

1104 

109? 

O 

0 

1 

1 

ICO  -102 

103 

102  —105 

102  —106 

1-  1 

6-  1 

16/9 

12/6 

. . 

24—  28 

24-  21 

to/- 

46/8 

824-  864 

824-  854 

85 

844 

62  — 66 

60  — 64 

—2 

74-  71 

71-  71 

• a 

64-  64 

64-  64 

103  —106 

103  —106 

a a 

89  — 94 

89  — 94 

•• 

• • 

1-  4 

1-  4 

40  — 43 

42  — 44 

43 

42 

4 14 

14/6  to  16/& 

ith  to  it*o 

* * 

# # 

0 - 4 

0 - 4 

aa 

aa 

• a 

0 - 4 

0 - 4 

a a 

aa 

41  — 46 

41  — 46 

27  — 31 

27  — 31 

4i-  54 

44-  5 

96/8 

• a 

- 1 

4|—  5 

4J-  5 

• a 

101  —104 

101  —104 

aa 

a • 

loi-  114 

m-  UA 

a. 

• a 

61-  64 

61—  51 

105  -107 

105-107 

A — in 

6/6 

6/3 

i«g 

1 1 

2 A-  2 ft 
106  -109 

43/14 

107* 

42/6 

*• 

60  — 62 

60  — 62 

611 

60 

85  — 87 

85  — 87 

854 

43  — 45 

43  — 45 

441 

44 

80  — 81 

80-81 

. • 

4-  1 

4-  1 

•• 

•• 

90  — 93 

90  — 93 

•• 

1 - 

6 2 

5 6 

4 6 6 
4 16  3 

4 7 5 
8 19  2 

37  6 8 
16  1 4 
7 10  11 

6 14  8 

5 14  7 

6 3 3 
4 13  9 
4 9 3 
4 8 3 

4 5 9 
Nil 

6 0 0 

6 9 1 

5 17  0 

7 0 8 

4 11  8 
4 4 11 
4 15  9 
Nil 


9 1 
Nil 
NU 
Nil 
Nil 
9 15 
14  10 


6 11 
4 1 
Nil 


5 19 

3 13 

6 4 

4 14 
6 11 
4 16 

15  1 


1 

6 

10 

2 
1 

9 
8 

6 7 6 


* Dniess  otherwise  Btated,  a 1 shares  are  fully  paid. 


t A period  of  nine  months, 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES.-(Om«n««*.) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.-COmUtiued) 


Present 

Issue, 


*30.000 
805  000 
271,030 
60,000 
99,261 
17,139 
807,895 
67,720 
112,100 
Bl,890 
26,000 
200,000 

78.000 

96.000 

80.000 
40,000 

40.000 
160,000 

60.000 
87,600 
10,000 

600,070 

899,930 

126,000 

1,881,000 

6,782,062 

2,640,914 

8.236.000 
891,337 
814,016 
600,000 

695.600 
10,823,200 
$9,000,000 

245,500 

245.600 

245.000 
87,860 

140.0001 
1,000,000 

2.800.000 
4,900,000 

66,666 

66,666 

246,495 


HAME. 


Dick,  Kerr  & Oo.,  1 to  260,000  

Do.  do. . 6 % Com.  Pref.,  1 to  306,000  .. 

Do.  do.  4J%  Deb.  Stook 

Dublin  United  Trams.  (1896),  6 % Pref,,  1 to  60,000 
Edison  & Swan  Utd,,  “A”  Bhs.,  4,8  pd.,  1 to  99,261 
Do.  11 A "shares,  01— 017,189 

Do.  4 % Deb.  Stook  Red.  . . 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd 
Electric  Construction,  1 to  112,100 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb. .. 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref.  .. 

Do.  do.  6 % Mort.  Debs.  .. 

Henley’s  (W,  T.),  Telegraph  Works,  Ord.  .. 

Do.  do.  44%  Pref. 

Do.  do.  4§  % Mort.  Deb.  Stoo 

India-Rubber,  Gutta-peroha  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

t Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  District 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44  % Deb.  Stook  Re 

Mexico  Trams  Co.,  Common  Stock  .. 

Do.  1st  Mort.  60-year  6%  Gld.  Be 

Potteries  Electric  Traotion  

Do.  6 % Cum.  Pref 

Do.  44%  Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 
Underground  Eleotric  Railway,  6%  Prior  Lien 
Do.  do.  44%  Bonds  . . 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 
Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 
Do.  % 1st  Mort,  Deb.  Stook  


Stook 

or 

Share, 

Dividends  for  the 
last  fonr  years, 

Closing 

Quotations 

Oct.  19th. 

Closing 

Quotations 

Oct.  26th. 

BuBlnesB  done 
week  ended 

Oct.  26th,  1909, 

Rise  + 
or 

Fall  — 

Preemt 
Yield 
per  cent, 

* 

1906. 

i9oe. 

1907. 

1908. 

Highest 

Lowest 

A~sTr 

1 

10  % 

10  % 

10  % 

10  % 

1 — 

14 

1 — 

14 

21/104 

8 17 

9 

1 

6 % 

6 % 

6 % 

6 % 

1 — 

14 

I — 

14 

20/9 

5 6 

8 

100 

44% 

44% 

44% 

44% 

100-103 

100  —103 

.. 

4 7 

10 

6 % 

6 % 

6 % 

6 % 

12| — 

131 

121- 

131 

8/6 

.. 

4 7 

8 

6 

4i% 

44% 

24% 

14% 

A” 

3*2 

irz~ 

27  5 

4 

6 

44% 

44% 

24% 

24% 

1 — 

14 

1 — 

4 

8 6 

8 

100 

4 % 

4 % 

4 % 

4 % 

68  - 

73 

68  — 

73 

6 9 

7 

100 

6 % 

6 % 

5 % 

5 % 

82  — 

85 

82  — 

85 

5 12 

4 

2 

Nil 

Nil 

Nil 

Nil 

tV- 

H 

A— 

44 

. . 

Nil 

3 

7 % 

7 % 

7 % 

7 % 

1A- 

i&- 

‘A 

9 13 

1 

10 

6 % 

b % 

6 % 

5 % 

84 — 

81 

84- 

81 

a a 

5 14 

3 

Stook 

4 % 

4 % 

4 % 

4 % 

83  — 

87  xd 

83  — 

87 

4 12 

0 

10 

4 % 

4 % 

4% 

Nil 

1- 

1 

3  

4 

1 

18/- 

15/- 

6 18 

4 

10 

7 % 

7 % 

7 % 

10i- 

101 

10i- 

10g 

6 10 

8 

100 

5 % 

6 % 

6 % 

6 % 

102  —1034 

102  —108 

4 16 

.0 

5 

16% 

16  % 

16% 

15  % 

124- 

134 

124- 

134 

• a 

5 12 

2 

6 

44% 

44% 

44% 

44% 

54- 

5 1 

54- 

54 

4 1 

.0 

Stook 

44% 

44% 

44% 

44% 

106  — 

Los 

106  - 

L08 

4 3 

4 

10 

10% 

10  % 

10  % 

10  % 

15  — 

151 

15  - 

15J 

is4 

15rij 

6 14 

3 

10 

Nil 

Nil 

4% 

Nil 

3 

| 

1- 

| 

♦ . 

Nil 

10 

5 % 

6 % 

5 % 

6 % 

44- 

5 

44- 

5 

. . 

10  0 

0 

10 

8 % 

8 % 

3 % 

Nil 

14- 

24 

14- 

24 

• . 

. . 

Nil 

10 

3 % 

8 % 

3 % 

Nil 

14- 

14- 

24 

a . 

Nil 

10 

6 % 

b % 

6 % 

3 J% 

2J- 

21 

24- 

21 

a. 

13  12 

8 

100 

4 % 

4 % 

% 

4 % 

4% 

67  — 

70 

67  — 

70 

5 14 

4 

100 

2g% 

1 % 

4% 

371- 

38J 

374- 

37| 

37| 

374 

1 

2 

1 6 

6 

100 

2g% 

3f% 

2g% 

23% 

65  - 

57 

61  — 

66 

65 

61 

—1 

4 3 

4 

100 

Nil 

Nil 

Nil 

Nil 

164- 

17 

16  - 

164 

164 

16 

- 4 

Ni 

1 

Nil 

44% 

44 

44 

6 10 

11 

1 

Nil 

Nil 

Nil 

■V 

A 



A 

NU 

1 

5 % 

6 % 

6 % 

5 % 

P- 

?! 

If- 

JZ 

954 

9!g 

6 7 

(J 

100 

44% 

44% 

44% 

44% 

944- 

964 

944- 

964 

— i 

4 13 

3 

127  - 

130 

126  — 

129 

1274 

1264 

6 % 

92  - 

91 

91  — 

93 

92g 

911 

—1 

5 7 

6 

1 

4 % 

i % 

4 % 

Nil 

4- 

4- 

1 

1 

6 % 

5 % 

6 % 

5 % 

4- 

i 

l— 

i 

a a 

e ii 

11 

100 

44% 

44% 

44% 

44% 

86  - 

89 

86  — 

89 

35J 

5 1 

2 

12 

LB  % 

45  % 

174% 

15  % 

844- 

36 

344- 

36 

5 0 

0 

100 

4 % 

4 % 

4 % 

4 % 

101  - 

103 

101  — 

103 

3 17 

8 

5 % 

1024- 

1034 

1024- 

1034 

103 

1024 

4 16 

7 

44% 

87  — 

89 

86  — 

88 

871 

86J 

— i 

5 2 

3 

82  — 

34 

32  — 

34 

. . 

.. 

6 

Nil 

Nil 

10  % 

Nil 

3_ 

1 

a- 

8 

2 *8 

1 

Nil 

6 % 

6 % 

2 — 

24 

2 - 

a a 

0 

4 % 

4 % 

4 % 

4 % 

76  - 

80 

76  - 

80 

5 0 

0 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
BO, 449 

9,661 
886,876 
B0, 000 

80.000 
80,000 

446,786 

49,436 

176. 0001 
70,595 

40.000 

400.0001 
800,000 

60.000 
60,000 

260,000 

40.000 

66.000 
400,0001 

400.000 
80,000 
80,000 

480.600 
$8,160,000 

10,000 

10,000 

90.000 

16.000 
$1,376,000 

21,000 

90.000 

111.000 

70.000 
882,855 
200,000 

76,121 

286,000 

248,0001 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

960.000 
180,491 
187,500 

126.600 
10,862 

20.000 
60,000 

119,694 

100.000 
200, COO 

40.000 

90.000 
160,0001 

12.000 
66,000 

120,000 

142,968 

224,620 

80,000 

60,000 

276.000 

808.000 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000  ..  .. 

Do.  do.  44  % 1st.  deb.  stook  . . 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord,,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock  .. 
Charing  CrosB  and  Strand  Eleotricity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do.  “ City  Undertaking  ” 44  % Cum.  Prf, 

Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Electricity  Supply,  Ord 

Do.  do.  44  % Deb.  Stock  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

Do.  44%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd, 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  44  % 2nd.  Deb.  Stock 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  44  % 1st  Mort.  Deb.  St 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,002 
Do.  44  % 1st  Deb.  Stook 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds, 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  St 

London  Eleotrio  Supply  Corporation,  Limited,  Or 
Do.  do.  do  6 % Pref. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Re 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref.  1 — 71,106  . . 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  84  % Mort.  Deben.  Stock  Redem 

Mexican  Electric  Light  Co..  6%  1st  Mtg.  Gold  Bn< 

Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  St 

Do.  do.  6%  1st  Mtg.GoldBni 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  De 
NewoaBtlo-on-Tyne,  1 to  187,600 

Do.  6 % Pref.,  1 to  187,600 

( North  Metropolitan  Electric  Power  Supply  Co 
6 % Mortgages  (Red.),  Nos.  1 to  1,26 
Notting  Hill  Eleotrio  Lighting 
Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stock 

River  Plato  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do,  6%  Non  Cum.  Pref.  Nos.l  to  100, ( 

Do.  do.  6%  Deb.  Stk.  Red 

Bt.  James'  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do,  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  BJ  % Deb.  Stook  Red, 

Bmitbfleld  Markets  Electric  Supply,  Ord,  .. 

Bouth  London  Electrlo  Supply,  Ord 

South  Met.  Eleo,  Lt,  A Power,  Ord.  ..  .. 

Do,  do.  7 % Pref.  .. 

Do.  do.  44  % 1st  Deb.  8 

Urban  Electrlo  Supply,  Ord 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Re 

Victoria  Falls  Power  Co.,  Pref.  Nos,  1 to  800,000 

Westminster  Eleotric  Bupply.  Ord 

Do,  do.  44  % Cum.  Pref.  Re- 

duced from  6%  since  diet  Deo.,  1906) 

* Unless  otherwise  stated,  all  shares  are  fnlly  paid. 


41 

93  — 96 
64-  74 
6|-  74 

97  —100 
4 - 44 
41-  45 

81-  4i 

98  -101 
84-  4 

100  —103 
10g-  10g 
uj-  121 
121  —124 
100  —103 

14-  2 
25-  8§ 
934-  954 

71-  84 
log-  114 

104  —107 
100  —103 

1=  t 

67  — 60 
91  - 91 
44-  4J 
«-  6| 
97-100 
61-  74 

99  -101 
7-74 

95  — 98 

15-  2i 

4J-  6i 
93  — 9/ 

- 41 
41-  6 
106  —108 
834—  864 
82  — 84 
72  — 76 

105  —109 
86  — 88 
97  - ICO 

44-  41 
4|-  6i 


44-  45 

G 2 1 

93  — 96 

,, 

4 13  9 

64-  74 

. a 

6 13  4 

64-  74 

. . 

4 13  4 

97  -100 

3 18  E 

3g-  41 

78/9 

77/6 

- 4 

6 14  3 

4g—  4g 

4 12  4 

8g-  it 

77/6 

. . 

6 5 11 

98  - 101 

a 19  3 

34-  4 

71/3 

. . 

, , 

6 12  6 

100  —103 

4 7 6 

101-  105 

Ilf—  12J 

1018 

121 

10A 

124 

*• 

5 10  4 
4 12  4 

121  —124 

4 0 8 

100  —103 

4 7 6 

14-  2 

5 0 0 

2 1-  S| 

. . 

7 8 2 

934—  954 

. . 

6 4 9 

7i—  84 

75 

7}g 

104 

6 1 3 

log—  114 

10fg 

5 7 10 

105  — 1C8 

106g 

+1 

4 3 4 

100  —103 

4 7 6 

4/44 

Nil 

8 5 

. . 

Nil 

57  — 00 

,, 

7 10  0 

91  — 94 

6 6 5 

41-  41 

6 12  10 

4s—  6g 

4 13  0 

97  -100 

1004 

4 10  0 

61-  7* 

74 

6 17  3 

99  —101 

4 19  0 

7-74 

6 4 1 

95  — 98 

4 4 3 

11-  24 

4 18  0 

44-  6i 

64 

5-A 

6 14  3 

93  — 97 

94 

4 2 6 

4 — 4§ 

82/6 

- 4 

6 11  1 

4g — 5 

4 10  0 

105  —108 

1064 

4 3 4 

834-  864 

84g 

4 0 11 

E0  — 82 

—2 

6 1 11 

71  - 75 

72g 

—1 

4 13  4 

105  —109 

1071 

107 

6 8 6 

85  - 87 

87 

851 

— i 

6 13  8 

98  - 100 

4 10  0 

44-  4g 

2 14  0 

41-  6i 
99  — 101 

95/- 

4 15  8 

12i-  18J 

6 6 0 

6—64 

64 

5 7 8 

95  — 98 

4 1 8 

i&-  M4 

32/6 

80/9 

+ A 

1 14  10 

1,4,-  l?« 
103  —106 

1041 

6 11 
4 14  4 

84-  9 

6 7 0 

7—74 

a a 

5 11  1 

84  — 88 

8 19  7 

4-  1 

Nil 

2g-  8 

6 9 

56/- 

6 13  4 
4 8 11 

1A1 — 1 in 
100  —103 

6 17  U 
4 7 6 

a-  i 

U-  H 
«*- 

84-  9 

25  6 8 

! 18/9 

— * A 

14  6 4 
6 14  8 
6 3 11 
5 11  1 
4 8 0 

6 - 6g 

6A 

t Quotations  on  Liverpool  Stook  Exohange, 


Interim  Dividend, 


Bank  rate  of  Discount  5 eer  cent.,  October1  22nd,  190b, 


I 


Vol.  65.  No.  1,666,  Ootobbb  29, 1909.]  THE  ELECTRICAL  REVIEW. 


711 


EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  SEPTEMBER,  1909. 


So  far  as  the  exports  are  concerned,  the  September  returns  of 
electrical  business  are  rather  disappointing. 

The  gross  total  for  the  month,  amounting  to  £260,436,  compares 
with  £302,849  in  August,  and  is  the  smallest  since  February ; it 
includes  some  £34,132  worth  of  telegraphic  material,  deducting 
which  we  obtain  £226,304  as  the  value  of  general  business  com- 
parable with  the  amount  recorded  by  us  in  September,  1908,  viz  , 
£224,913. 

It  is  possibly  some  consolation  to  know  that  the  month's  busi- 
ness is  still  above  the  average  of  1908. 

The  imports,  with  a total  of  £138,462,  are  some  £8, COO  in  excess 
of  the  August  total,  but  are  less  than  the  average  obtaining  in  1908, 


while  the  re-exports  show  an  improvement  on  the  month,  standing 
at  £17,662,  as  compared  with  £15,591  in  August. 

In  the  export  section  the  electrical  machinery  returns  exhibit  a 
considerable  deorease  in  value,  and  this  also  applies  to  telegraphic 
material ; cables  and  telephonic  plant,  however,  show  an  upward 
tendency. 

The  lamp  imports  have  increased  from  £25,084  in  August  to 
£33,897  in  September,  cable  and  telephonic  imports  are  also  some- 
what higher  in  value. 

India,  Natal  and  China  proved  very  good  customers  during  the 
month,  while  Germany,  the  States  and  France,  in  the  order  given, 
were  the  most  prominent  importers  into  this  country. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Country  receiving  exports  and  importing, 


Russia,  Bweden,  Norway  and  Denmark 
Germany  and  German  West  Africa  ... 

Netherlands  and  Java 

Belgium 

France  and  French  West  Africa  

Portugal,  Madeira,  Portuguese  Africa  and 
India  ... 

Spain  and  Canary  Isles  

Switzerland,  Italy  and  Austria-Hungary 

Greece,  Roumania  and  Turkey  

Channel  Isles,  Gibraltar  and  Malta 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland  

Bahamas,  British  West  Indies  and  British 

Guiana  

Mexico,  Gautemala,  Nicaragua,  Venezuela, 
Colombia  and  Panama 

Peru  and  Uruguay  

Chile  

Brazil 

Argentine  

Egypt,  Tunis  and  Persia  

British  West  Africa  and  St.  Helena 

Cape  of  Good  Hope 

Natal  ...  ...  ...  ...  

Rhodesia,  Orange  River  Colony  and  Transvaal 
Mauritius  

China  and  Siam  

Japan  ...  ...  

India  

Ceylon  ...  

Straits  Settlements  and  Fed.  Malay  States... 
Hong  Eong  ...  

West  Australia 

South  Australia.. , 

Victoria 

New  8outh  Wales  

Queensland  

Tasmania  ..  

New  Zealand  


Norway,  Sweden  and  Denmark 

Germany 

Holland  ... 

Belgium  ... 

France  ... 

Switzerland 

Italy  

Austria-Hungary 
United  States  ... 


Electrical  goods 
and 

appliances. 

WireB  and  cables, 
rubber  and  other 
insulations. 

Electrio  lighting 
fittings  and 
accessories. 

Electric  lamps 
and  parts. 

Electric  meters 
and 

instruments. 

Electrio 

machinery, 

Electrically- 

driven 

machinery. 

| Batteries  and 
j accumulators. 

Carbons. 

Telephonic  cable 
and  apparatus 
and  electric  bells. 

Telegraphic 
cable  and 
apparatus. 

f 

- Total. 

1 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

273 

328 

27 

150 

15 

4,873 

3 

18 

1,612 

7,299 

264 

45 

74 

93 

84 

901 

... 

46 

12 

322 

1,811 

323 

648 

24 

104 

114 

531 

7 

15 

5,970 

5,736 

177 

716 

57 

82 

743 

2,788 

5 

348 

214 

5,130 

75 

49 

448 

1,229 

20 

134 

1,955 

226 

224 

63 

233 

51 

2,355 

409 

16 

46 

973 

4 596 

189 

20 

100 

2,041 

... 

8 

23 

288 

2,669 

46 

40 

10 

54 

1,089 

3,313 

334 

112 

890 

5,888 

88 

74 

74 

26 

50 

309 

33 

69 

... 

9 

156 

8 88 

99 

137 

12 

12 

137 

466 

22 

... 

28 

1,573 

2,486 

173 

11 

1,187 

... 

41 

1,412 

275 

1,823 

81 

333 

1,181 

161 

3 

52 

531 

4,440 

21 

20 

45 

342 

38 

... 

93 

559 

36 

402 

14 

2,105 

82 

113 

2,752 

195 

254 

75 

348 

103 

75 

515 

190 

1,755 

111 

109 

91 

473 

6 

14 

79 

771 

1,654 

698 

905 

541 

284 

273 

7,932 

961 

46 

18 

7 

2,570 

14,235 

152 

7,173 

142 

1,073 

311 

6,172 

651 

454 

342 

1,296 

1,095 

18,861 

54 

161 

235 

87 

112 

22 

165 

269 

1,105 

74 

339 

28 

21 

96 

15 

3 

14 

39 

378 

1.C07 

674 

676 

381 

525 

94 

3,271 

.. 

1,566 

67 

7,254 

705 

12,219 

39 

119 

13,454 

20 

1,209 

27,765 

2,134 

3,389 

98 

757 

15 

1,649 

305 

66 

67 

159 

8,639 

23 

33 

5 

8 

... 

15 

84 

1,669 

848 

158 

510 

142 

5,237 

26 

503 

34 

99 

13,970 

23,196 

241 

2,168 

250 

320 

556 

3,718 

740 

341 

3,432 

391 

12,157 

958 

7,475 

1,916 

1,084 

558 

17,835 

1,333 

1,147 

172 

1,321 

273 

34,072 

38 

21 

29 

33 

86 

220 

330 

231 

59 

1,047 

321 

526 

9 

167 

90 

676 

96 

28 

211 

174 

2,298 

343 

323 

95 

135 

26 

351 

3 

17 

15 

1,308 

177 

132 

144 

11 

200 

12 

676 

490 

1,737 

21 

177 

161 

1,070 

430 

146 

432 

4,664 

1,408 

3,281 

132 

620 

131 

4,929 

632 

... 

4,748 

1 5,8  81 

2,207 

1,750 

261 

563 

472 

10,495 

1,710 

1,153 

64 

246 

18,921 

60 

242 

39 

42 

1,279 

148 

37 

1,847 

16 

... 

270 

... 

286 

977 

4,227 

167 

560 

131 

1,411 

160 

41 

4,615 

1,784 

14,073 

15,990 

52,303 

5,172 

9,073 

6,405 

103,470 

7,561 

7,318 

823 

18,189 

34,132 

260,436 

nto  the  United 

Kingdom  of  Electrical  Goods  from  all  Countries. 

1 £ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

... 

9 

5 

455 

338 

3,843 

4,650 

847 

14,187 

2,894 

24,689 

2,134 

18,786 

863 

1,652 

4,062 

12,199 

82,313 

8 

14 

3,073 

5 

29 

51 

18 

3,198 

104 

614 

4 

31 

85 

2,093 

132 

425 

5,269 

8,757 

134 

561 

534 

1,457 

198 

2,179 

2,219 

2,592 

3,763 

13,637 

13 

492 

382 

74 

75 

2,909 

2 

9 

3,956 

74 

1,671 

24 

.1. 

530 

2,299 

25 

385 

38 

271 

70 

8 

472 

128 

1,397 

1,524 

110 

781 

4,297 

86 

5,146 

5,462 

552 

261 

18,219 

2,721 

18,028 

4,680 

33,897 

2,583 

31,667 

6,325 

4,903 

7,611 

26,011 

138,426 

Additional  imports:  Spain,  carbons,  £25  ; Canada,  instruments,  £3  ; New  South  Wales,  goodB,  £8. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


£ 

£ 1 

£ 

£ 1 £ 

£ I £ I 

£ 

£ 

£ 

Various  countries,  mainly  as  above 

2,276 

1,189 

... 

2,691 

4,952  j ... 

197 

242 

6,115 

Total  Expobts  : £260,436. 


Total  Re-Expobtb:  £17,662. 


Total  Imposts:  £138,462. 


Note. — The  amounts  appearing  under  the  Eeveral  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  " goods  ” otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columnsi 
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TRADE  STATISTICS  OP  CHILE. 


The  following  figures,  showing  the  imports  of  electrical  and  similar 
materials  into  Chile  during  1907,  are  taken  from  the  Annual 
Consular  Report  on  the  trade  of  Chile,  just  issued ; figures  of 
increases  or  decreases,  as  against  the  previous  year,  are  added  for 
purposes  of  comparison : — 


Coal. — 


1906. 

Tons. 


1907. 

Tons. 


Increase  or 
deoreaee. 
Tons. 


From  United  Kingdom 
„ Australia 
„ Germany 
„ Other  countries 


744,000 

1,089,000 

4 

345,000 

235,000 

346,000 

4 

111,000 

24,000 

32,000 

+ 

8,000 

17,000 

35,000 

4 

18,000 

Total 


1,020,000  1,502,000  + 482,000 


Acids — sulphuric,  nitric , dec. 
From  United  Kingdom 

„ Germany  

„ France  

„ Other  countries 

Total  ... 

Earthenware,  crockery,  dec. — 

From  United  Kingdom  ... 

„ Germany  

„ France  

„ Other  countries 

Total  ... 

Porcelain. — 

From  United  Kingdom  ... 

,,  Germany  

„ France  

„ Other  countries 

Total  ... 

Iron  and  steel  wire. — 

From  United  Kingdom  ... 

„ Germany  

„ Belgium  

„ U.S.A 

„ Other  countries 


Kilogs. 

33,000 

196,000 

3.000 

2.000 


234,000 


952.000 
1,401,000 

43,000 

288.000 


2,684,000 


52.000 
462,000 

32.000 

29.000 


575,000 


828,000 

4.194.000 
844,000 

2.126.000 
86,000 


Total  ...  8,078,000 

Copper  and  bronze  wire. — 

From  United  Kingdom  ...  28,000 

„ Germany  119‘,000 

>.  U.S.A.  30,000 

„ Other  countries  ...  1,000 


Kilogs. 

Kilogs. 

175, COO 

+ 

142,000 

553,000 

+ 

357,000 

27,000 

+ 

24.000 

72.000 

74,000 

-I- 

829,000 

+ 

595,000 

1.412.000 

1.180.000 

4 

460.000 

221.000 

52,000 

4 

9,000 

188,000 

— 

100,000 

2,832,000 

+ 

148,000 

54,000 

396,000 

+ 

2,000 

66,000 

46,000 

+ 

14,000 

19,000 

— 

10,000 

515,000 

— 

60,000 

1,978,000 

+ 

1,150,000 

6,656,000 

+ 

2,462,000 

1,585,000 

4* 

741,000 

4,996,000 

77,000 

+ 

2,870,000 

— 

9,000 

15,292,000 

+ 

7,214,000 

75,000 

+ 

47,000 

250,000 

+ 

131,000 

57,000 

+ 

27,000 

3,000 

+ 

2,000 

Total  ...  178,000  385,000  + 207,000 

Lamps  of  various  metals  for  electric  and  ' 

paraffin  lights,  and  mining  lamps. — 

From  United  Kingdom  ...  44,000  34,000  — 10,000 

„ Germany  114,000  116,000  + 2,000 

» U.S.A 26,000  29,000  + 3,000 

„ Other  countries  ...  20,000  23,000  + 3,000 


Total  ...  204,000  202,000  — 2,000 

Pipes  and  tubes  of  iron  for  drains,  dec. — 

From  United  Kingdom  ...18,415,000  12,913,000  — 5 502  000 

„ Germany  5,635,000  4, 441, COO  — l|l94‘o00 

„ Belgium  1,919,000  4,093,000  + 2,174,000 

>•  USA 271,000  611,000  + 340,000 

„ Other  countries  ...  591,000  5,000  — 586,000 


Total  ...  26,831,000 

Cranes  and  lifting  machines. — 

From  United  Kingdom  ...  417,000 

„ Belgium  21,000 

„ Germany  68,000 

„ France  1,000 

„ Other  countries  ...  2,000 


22,063,000  — 4,768,000 


421,000  4 4,000 

— — 21,000 

48.000  — 20,000 

2,000  4-  1,000 

11.000  + 9,000 


Total  ... 

Machines  for  industrial  uses. 

509,000 

482,000 

— 

27,000 

From  United  Kingdom 

2,670,000 

4,239,000 

+ 

1,569,000 

„ Germany 

2,221,000 

2,649,000 

4 

428, 0C0 

„ Italy 

14,000 

46,000 

+ 

32,000 

,,  Other  countriefl 

977,000 

1,809,000 

+ 

832,000 

Total  .., 

, 5,882,000 

8,743.000 

4 

2,861,000 

Railv'ay  coaches  and,  cars. — 

From  United  Kingdom 

. 6,699,000 

4,436,000 

— 

2,263,000 

„ Germany 

. 1,923,000 

4,552,000 

+ 

2,629,000 

„ Belgium  

, 4,541,000 
175,000 

8,542,000 

4 

4,001,000 

381,000 

„ U.S.A 

556,000 

36,000 

4 

„ France 

127,000 

— 

91,000 

Total  ... 

13,465,000 

18,122,000 

4 

4,657,000 

Locomotives  and  tenders.— 

1906. 

1907. 

Increase  or 
decrease. 

Kilogs. 

Kilogs. 

Kilogs. 

From  United  Kingdom 

538,000 

2,472,000 

4 

1,934,000 

,,  Germany 

...  4,116,000 

3,983,000 

— 

133,000 

„ U.S  A. 

326,000 

73,000 

1,850,000 

4 

3 ,524,000 

„ Other  countries 

15,000 

— 

58,000 

Total 

...  5,053,000 

8,320,000 

4 

3,267,000 

Electrical  machinery. — 

From  United  Kingdom 

546,000 

1,422,000 

4- 

876,000 

,,  Germany 

951,000 

1,512,000 

4 

561,000 

„ U.S.A. 

494,000 

454,000 

— 

40,000 

„ Other  countries 

22,000 

44,000 

4 

22,000 

Total 

...  2,013,000 

3,432,000 

4 

1,419,000 

Mining  machinery. — 

From  United  Kingdom 

...  14,586,000 

10,090,000 

4,496,000 

,,  Germany 

...  3,445,000 

3 162,000 

— 

283,000 

,,  Belgium 

16,000 

247,000 

4 

231,000 

„ U.S  A. 

253,000 

389,000 

4 

136,000 

„ Other  countries 

...  

29,000 

4 

29,000 

Total 

...  18,300,000 

13,917,000 

— 

4,383,000 

Rubber  and  gutta-percha  goods. — 

From  United  Kingdom  ...  42,000 

35,000 

7,000 

„ Germany  * ... 

46,000 

44,000 

— 

2,000 

„ France 

10,000 

9,000 

— 

1,000 

„ Other  countries 

22,000 

23,000 

4 

' 1000 

Total 

120,000 

111,000 

— 

9,000 

Kilog.  = 2 204  lb. 

THE  NEW  GUTTA-PERCHA  CO.,  LTD. 


In  our  issue  of  February  26th,  1904,  we  gave  some  interest- 
ing particulars  regarding  Gutta-Gentzsch,  a cable-insulating 
material  which  the  New  Gutta-Percha  Co.  bad  placed  on 
the  market,  and  which,  as  a substitute  for  vulcanised  rubber 
and  gutta-percha,  had  obtained  considerable  success  on  the 
Continent. 

At  that  time  the  company’s  operations  were  restricted  to 
the  manufacture  of  the  insulating  material  which  was  made 
up  into  cables  elsewhere. 

This  arrangement,  however,  did  not  prove  a commercially 
workable  one,  and,  therefore,  with  a view  to  competing  in 
the  British  cable  business  on  favourable  terms,  the  directors 
decided  to  extend  their  Greenwich  factory  and  add  the 
necessary  machinery  for  manufacturing  cable  throughout. 

These  extensions  were  carried  out  in  1907,  under  the 
guidance  of  Mr.  A.  E.  Garbutt,  who  had  joined  the  com- 
pany as  general  manager.  Mr.  Garbutt  brought  with  him 
a 20  years’  experience  in  the  cable  business,  and  it  is  there- 
fore not  surprising  that  during  the  last  18  months  the 
company’s  output  has  more  than  quadrupled,  necessitating 
constant  additions  to  machinery. 

As  to  the  exact  composition  of  Gutta-Gentzsch— or 
Pernax,  as  one  quality  of  this  insulation  is  named — we  are 
naturally  in  the  dark,  but  its  constituents  include  the  finest 
quality  Para  rubber,  and  certain  wax-like  materials  which  are 
chemically  treated  in  order  to  produce  the  desired  consistency. 

The  first  stage  in  the  manufacture  of  Gutta-Gentzsch  is 
the  preparation  of  the  pure  para,  which,  after  being  soaked 
in  water  for  some  hours,  is  passed  through  a washing  mill  in 
order  to  get  rid  of  grit  and  dirt. 

The  rubber  is  then  fed  into  special  masticating  machines, 
together  with  a proportion  of  the  chemically-prepared 
material  to  which  reference  has  been  made,  the  mixture 
subsequently  passing  through  mixing  mills  and  calenders, 
from  which  it  emerges  in  thin  sheets,  black  in  appearance 
and  highly  tenacious  in  character. 

It  is  then  ready  for  wire-insulating  purposes,  and  is  passed 
on  to  the  covering  machines,  which  are  specially  designed 
for  this  material. 

Amongst  the  machines  in  use  here,  we  were  particularly 
interested  in  a high-speed  stranding  machine  for  small 
cables,  which  is  capable  of  turning  out  6 miles  of  7/22  con- 
ductor per  day.  There  are  also  in  the  same  shop  ordinary 
stranding  machines  for  medium  sizes,  and  a large  one  for 
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dealing  with  conductors  up  to  91  strands,  this  is  also 
adaptable  for  laying  up  three-core  cables,  and  for  armouring 
with  steel  tapes  or  galvanised  iron  wires. 

Three  covering  machines  are  provided  ; two  of  these  are 
six-nozzle  machines,  driven  by  16-H.r.  motors,  for  applying 
the  insulating  material  to  single  wires,  small  and  medium- 
sized strands  ; the  third  is  a large  three-nozzle  machine 
for  dealing  with  the  output  of  the  large  stranding  machine 
previously  mentioned,  and  is  driven  by  a 20-h.p.  motor. 

These  machines  consist  essentially  of  an  enclosed  die  box, 
through  which  the  conductors  are  drawn,  and  into  which 
the  insulating  material  is  forced  under  pressure  by  feed 
rollers,  this  operation  incidentally  revealing  the  extraordinary 
tenacity  of  the  insulating  material  even  under  the  high 
temperature  which  results  from  frictional  effects  produced  by 
the  feed  rollers. 

Emerging  from  the  die  box,  the  covered  conductors  are 
drawn  through  tanks  of  cold  water  to  solidify  the  insulation 
before  being  coiled  on  drums. 

The  cores  are  then  carefully  inspected  and  tested  and 
afterwards  taped  or  braided,  according  to  requirements,  and 
finally  treated  with  preservative  compound. 

The  taping  and  braiding  processes  are  carried  out  in  a 
braiding  shop  which  contains  winding  frames,  taping 
machines  and  16  and  24-spindle  braiders  in  sufficient 
numbers  to  cope  with  the  output  of  the  covering  machines. 

The  latest  addition  to  the  plant  is  a 3 2 -spindle  heavy 
braiding  machine,  for  large  cables  up  to  3^  in.  in  diameter. 

These  wires  and  cables  are  manufactured  for  ordinary 
purposes  in  three  qualities,  viz.,  2,500  and  600-megohm 
grades,  insulated  with  Gutta-Gentzsch,  designed  for  use  in 
situations  where,  prior  to  the  introduction  of  this  material, 
those  insulated  with  vulcanised  india-rubber  of  similar  grades 
were  the  only  suitable  ones  obtainable,  and  a third  quality 
insulated  with  Pernax  intended  to  compete  with  6 00 -megohm 
class  “ Non-Association  ” Y.I.R. 

As  these  insulations  are  free  from  sulphur,  and  do  not 
undergo  vulcanisation,  it  is  not  necessary  to  use  tinned  wires, 
and  taping  under  the  braid  is  not  needed,  the  braid  and  pre- 
servative compound  affording  adequate  protection  under 
ordinary  conditions.  However,  if  required,  tinned  wires  and 
tape  are  supplied  at  a small  extra  charge. 

The  dielectric  is  of  the  same  radial  thickness  as  specified 
by  the  Engineering  Standards  Committee,  but  the  overall 
diameter  is  rather  less  than  in  other  types  of  wires  and  cables, 
owing  to  the  absence  of  tape.  This  is  greatly  appreciated  by 
wiring  contractors,  as  it  enables  them  either  to  use  smaller 
tubes  and  casings,  or  to  draw  a greater  number  into  a given 
size.  Other  features  which  appeal  to  users  are  great 
flexibility  and  the  fact  that  Gutta-Gentzsch  withstands 
alternations  of  wet  and  dry  without  deterioration,  which  is 
of  the  greatest  importance. 

For  high-tension  work,  Gutta-Gentzsch  only  is  employed, 
and  the  cables  are  made  up  to  specification  or  designed  to 
suit  any  special  requirements. 

The  works  are  provided  with  a 160-h.p.  Marshall  engine 
and  Lancashire  boiler,  although  the  bulk  of  the  machinery 
is  normally  operated  by  electric  motors  supplied  from 
the  South  Metropolitan  Co.’s  mains  ; other  indispensable 
features  are  a completely  equipped  test  room,  and  the 
necessary  stores. 

It  is  somewhat  of  a habit  in  this  country  to  regard  a thing 
as  new,  and,  possibly,  untried,  for  the  first  10  years  or  so  of 
its  existence,  and  it  is,  therefore,  necessary  to  emphasise 
the  fact  that  Gutta-Gentzsch  insulated  wire  underwent 
prolonged  and  satisfactory  tests  by  the  German  Postal 
authorities  as  far  back  as  1899  ; the  material  was  also  exten- 
sively tested  in  this  country  some  five  or  six  years  ago  with 
equally  good  results. 

However,  the  average  man  is  probably  inclined  to  regard 
time  as  the  crucial  test  of  durability,  and  it  is  therefore 
interesting  to  note  that  Eeveral  of  the  leading  British  railways 
have  been  regular  users  of  these  wires  for  the  past  six  years  ; 
indeed,  a portion  of  the  company’s  Greenwich  works  was 
wired  with  its  own  product  six  years  ago,  and  inspection 
shows  that  this  is  in  excellent  condition. 

The  company  is  now  fully  equipped  for  a large  output,  and 
judging  by  its  clientele— including,  as  it  does,  a dozen  rail- 
ways, some  50  municipal  authorities,  the  National  Telephone 
Co.,  and  many  large  works,  collieries  and  contractors — one 


can  scarcely  doubt  that  this  dielectric  is  pushing  rapidly 
into  favour,  despite  the  strenuous  competition  of  the  older 
forms  of  insulation.  We  are  indebted  to  iMr.  Garbutt 
for  facilitating  our  inspection  of  the  works  and  kindly 
explaining  the  special  processes  there  carried  out. 


NOTES  ON  TRADE  ABROAD. 


( Continued  from  page  638.) 

In  a report  prepared  in  reply  to 
Our  Electrical  Business  a number  of  requests  sent  to  him 
in  India  ; Fiction  and  by  American  manufacturers  of  elec- 
Fact.  trical  machinery  for  information  about 

the  chances  of  making  sales  of  their 
goods  in  India,  U.S.  Consul-General  Michael,  of  Calcutta, 
told  his  countrymen  that  the  “ electrical  machinery  made  in 
the  United  States  is  considered  by  electrical  engineers 
in  India  as  the  best  made  in  the  world,  and 
the  same  is  true  of  electrical  supplies.”  We  would 

modestly  suggest  that  this  is  just  a trifle  American  in 
the  manner  of  its  expression.  The  Consul’s  figures, 
which  follow,  do  not  bear  the  mark  of  authority,  he  does  not 
say  they  are  “ official,”  and  we  are  inclined  to  regard  them 
as  more  or  less  imaginary,  as  we  show  later.  Is  it  not  a 
wonder  that  we  can  get  anything  British  in  at  all,  and  yet 
we  do  ! Three  years  ago,  1906-7,  the  electrical  machinery 
and  goods  shipped  into  India,  according  to  this  report,  were 
valued  at  £372,000.  Of  this  “ it  is  claimed  that  British 
manufacturers  furnished  £75,000,”  and  “ the  bulk  oj  the 
balance,  £297,000,  went  to  the  United  States.”  We  are 
interested  to  know  why  he  says  it  is  claimed,  and  further, 
we  should  like  to  know  exactly  what  he  means  by  the  “ bulk 
of  the  balance.”  Reference  to  our  own  Tables  of  Electrical 
Imports  and  Exports  during  the  period,  shows  that  our 
exports  from  this  country  to  India  were  at  least  £328,000, 
exclusive  of  telegraph  material  and  of  trans-shipments ; if 
that  were  all  it  tells  quite  a different  story.  It  would  be 
worth  inquiring  from  what  official  source,  if  any,  Mr. 
Michael’s  information  was  derived,  and  also  whether  there 
is  anything  in  the  method  of  classification  which  could  lead 
him  so  far  astray.  To  complete  his  own  version,  however, 
before  we  allude  to  what  we  believe  to  be  more  trustworthy 
British  Blue  Book  statistics,  and  whether  his  figures  be 
correct  or  not,  we  quote  his  statement  showing  how  his 
£372,000  total  is  made  up  Electrical  machinery  and 
goods  shipped  into  Bengal,  £122,700;  into  Bombay, 
£53,300  ; into  Sind,  £9,500  ; and  into  Burma,  £56,400  ; 
other  provinces  helping  to  make  up  a grand  total  of 
£372,000.” 

Now  let  us  refer  to  the  issue  of  the 
Twelve  to  One.  Electrical  Review  for  June  4tb, 
1909,  page  922,  in  which  appeared 
an  article  on  the  “ Import  Trade  of  India.”  We  showed 
there  by  quoting  from  Government  Blue  Books  that  the 
electrical  import  figures  for  1906-7  were  : — 

From  the  United  Kingdom— Electrical  instruments,  &c., 
£296,612  ; electrical  machinery,  £154,265  = £450,877. 

From  the  United  States— Electrical  instruments,  £27,782  ; 
electrical  machinery,  £8,733  = £36,515.  That  is,  the 
electrical  imports  into  India  from  the  U.S.  were  one- twelfth, 
of  those  sent  from  the  United  Kingdom  ! The  figures 
for  the  year  1907-8  are  still  more  unfavourable  to  the 
United  States,  their  total  being  only  £21,897,  while  ours 
was  £450,536. 

Really,  if  these  figures  mean  what  we  think  they  do, 
they  do  not  indicate  that  U.S.  electrical  manufacturers  are 
regarded  by  Indian  electrical  engineers  as  beiDg  “ the  best 
in  the  world.”  Consul  Michael  might  be  a safer  guide  for 
his  American  electrical  countrymen  if  he  were  to  quote  from 
the  Electrical  Review,  of  London,  next  time  be  desires 
to  send  them  statistics  in  “ reply  to  a number  of  letters.” 

In  Afghanistan  there  are  at  Kabul 
In  Afghanistan.  and  Quetta  gold-mining  and  other 
industries  established,  including  a 
modern  boot  factory,  a new  woollen  mill ; electric  power 
supply  is  available  at  Kabul,  and  coal  has  been  found  not  far 
off,  though  it  is  of  inferior  quality. 
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A U.S.  Vice-Consul  at  Calcutta, 
Small  reporting  on  electrical  equipments 

Indian  Installations,  and  supplies,  wrote  as  follows  : — 

There  seems  to  be  an  excellent  opening  in  India  for  small  elec- 
trical installations  for  furnishing  light  and  running  fans  in 
country  places,  and  in  places  away  from  power  stations.  A number 
of  successful  installations  have  recently  been  made  for  25-volt 
lamps,  one  for  which  details  are  available,  being  arranged  for  30 
lights,  and  8 electric  fans.  The  battery  is  easily  contained  in  an 
unused  corner,  and  occupies  floor  space  of  7 x 4J  ft.  The  power 
house  containing  the  dynamo,  which  is  driven  by  a small  oil 
engine,  is  placed  some  distance  away.  The  whole  installation  is  a 
very  compact  one  and  is  quite  simple  in  operation.  There  is  a 
large  field  for  similar  installations,  and  American  electrical  com- 
panies are  urged  to  investigate  this  opening. 

During  the  year  1908  there  were 
New  Railways.  opened  in  India  616  miles  of  new  rail- 
way, bringing  up  the  total  mileage  to 
30,576  miles.  Last  March  2,992  further  miles  were  either 
under  construction  or  sanctioned.  The  railways  had 
525,583  employes,  of  whom  73,444  were  Europeans.  It  is 
reported  that  the  English  hold  on  the  market  for  rolling 
stock  is  not  so  great  as  it  was.  In  regard  to  local  manu- 
facturing, the  limit  of  the  length  of  span  of  railway  girders 
which  may  be  purchased  locally  was  nearly  doubled  recently. 
“ Orders  have  been  issued  to  three  State  lines  for  the 
gradual  introduction  of  electric  lighting  in  all  first  and 
second-claBS  carriages.”  The  American  Consul  adds  : — 

“ Heretofore  all  structural  iron  and  certain  other  iron  and 
steel  commodities  used  by  the  State  railways,  and,  for  the 
most  part,  other  railways  under  Government  control,  were 
purchased  in  England,  but  the  rule  has  been  relaxed.  This 
loosening  up  of  the  home  influence  must  be  regarded  as  note- 
worthy.” Quite  so,  and  if  true,  it  must  be  seriously  regarded 
by  English  manufacturers  who  do  not  nowadays  expect  to 
have  things  all  their  own  way  in  the  commercial  struggle. 
Some  extracts  from  the  Review  of  the  Trade  tf  India  appeared 
in  the  Electrical  Review  for  October  9th,  1908,  and  these 
will  be  found  of  general  interest. 

Turning  to  the  possibilities  that  lie 
Electricity  for  before  us  in  the  matter  of  electrically 
India’s  Coal  Mines,  equipping  the  coalfields  of  India,  the 
U.S.  Consul-General  at  Calcutta  stated 
not  long  ago  that  many  of  the  collieries  would  have  to  put  in  new 
machinery,  some  of  them  requiring  complete  new  equipment ; 
this  need  led  to  the  organisation  in  Calcutta  of  the  Coalfields 
Power  Syndicate  with  £140,000  capital,  with  the  object  of 
providing  cheap  power.  This  company  in  its  prospectus  stated 
that  10  per  cent,  of  the  coal  mined  in  India  was  consumed 
at  the  mines  for  power,  which,  for  1907,  would  be  aeon- 
sumption  of  915,296  tons,  worth  S3  per  ton.  The  company 
proposed  to  sell  electric  current  at  1 anna  (2  cents)  per  unit, 
and  it  also  proposed  to  handle  up-to-date  colliery  equipments, 
which  would  be  kept  in  stock  in  order  to  meet  any  emergency. 
It  was  believed  that  the  gross  revenue  would  be  $113,666  for 
sale  of  power,  and  $31,150  from  rentals  of  colliery  equip- 
ments. The  prospectus,  from  which  we  quote  in  order  to 
indicate  the  position  generally,  stated — 

At  the  present  time  many  collieries  have  to  face  an  early  replace- 
ment of  much  of  their  plant,  and  it  is  partly  owing  to  this  that  the 
present  demands  on  the  syndicate  for  power  are  so  large.  It  is  only 
Bince  the  construction  of  the  railways  that  the  coalfields  have  been 
seriously  worked,  and  although  the  progress  for  many  years  was 
slow,  the  development  has  been  extremely  rapid  of  late,  as  the 
following  table  of  coal  raised  in  Bengal  will  show : — 


Persons  Output  in  No.  of 
Year.  employed.  tons.  companies.  Capital. 


1904 

..  14,896 

7,058,980 

28 

1906  .. 

..  33,496 

7,234,103 

33 

1906  .. 

..  36,194 

8,677,820 

37 

1907 

..  39,365 

9,993,348 

77 

$6,964,366 

7,916,152 

8,448,517 

15.358,000 


The  above  table  shows  that  the  number  of  companies  and  their 
capital  employed  in  coal  mining  increased  very  slowly  until  1907 ; 
since  then  the  expansion  has  been  very  rapid,  but,  as  will  be  noticed 
from  the  column  of  output,  there  haB  not  yet  been  time  for  the  new 
companies  to  develop  their  mines,  and  a large  part  of  the  increased 
capital  is  therefore  not  yet  productive.  A natural  result  of  this 
expansion  is  the  ehortage  of  labour  from  which  the  coalfields  are 
now  suffering,  and  which  is  considerably  restricting  the  operations 
of  fully  developed  mines.  In  fact,  as  shown  in  the  table,  the 
number  of  miners  available  has  not  'kept  pace  with  the  output,  and 
shows  little  elasticity,  in  spite  of  a greatly  increased  demand.  The 
slow  development  of  the  recently  opened  mines  is  also  largely  due 
to  deficient  labour. 


Another  Consular  report  for  the 
Cauvery  Falls.  year  1907-8  referred  to  the  Cauvery 
Kails  power  scheme.  This  was  under- 
taken, as  our  readers  are  aware,  primarily  for  the  purpose  of 
supplying  electric  power  to  the  Kolar  goldfields,  but  it  also 
supplies  the  lighting  of  Bangalore.  It  is  stated  to  have 
proved  a most  useful  and  profitable  investment.  The  net 
revenue  from  this  source  during  the  year  waB  $500,853, 
which  was  a big  ireturn  on  the  capital  outlay.  The  gold 
mines  which  have  been  equipped  with  up-to-date  machinery, 
made  possible  by  the  electric  energy  supplied  by  the  Cauvery 
plant,  yielded  during  1907-8  $8,225,540,  compared  with 
$10,344,850  in  the  previous  year.  The  cause  of  this 
decrease  is  not  satisfactorily  explained,  although  assurance 
is  given  that  the  decrease  is  in  no  sense  to  be  taken  as 
indicating  the  exhaustion  of  the  mines. 

It  is  interesting  to  note  from  a 
Mills  need  Electrifying,  further  report  that  there  are  26  jute 
mills  near  Calcutta,  24  of  which  in  a 
recent  year  showed  profits  amounting  to  £740,000,  the 
highest  profit  for  a single  mill  being  £8,270.  If  what  we 
hear  be  correct,  there  will  be  interesting  work  for  our  firms 
in  mill  electrification  shortly. 


The  new  steel  mill  of  the  Tata  Iron 
Tata’s  Iron  and  Steel  and  Steel  Co.  of  India,  which  is  the 
Works.  first  in  the  country,  and  is  being  put  up 

in  Bengal,  at  ICahmati,  will  be  on  a 
large  scale.  The  site  of  the  works  is  some  20  square  miles, 
and  the  construction  of  the  works  and  necessary  residential 
buildings  involved  the  employment  of  4,000  men,  the  con- 
struction of  many  roads,  and  a 45-mile  railway  was  con-  I 
structing  last  year.  It  had  been  hoped  that  the  works  I 
would  be  ready  to  manufacture  finished  products  by  the  end  ' 
of  December,  1910,  but  we  are  not  sure  whether  that  is 
likely  to  be  accomplished.  The  electrical  installation  work, 
as  was  stated  in  our  pages  a few  weeks  ago  (Elec.  Rev., 
September  3rd),  has  been  placed  with  Lahmeyer  Electrical  Co. 
The  Tata  Co.  is  partly  owned  by  Americans,  and  from  a U.S.  I 
report  we  gather  that  the  engineer  in  charge  of  this  vast  enter-  : 
prise,  as  well  as  his  first  assistant,  are  Americans,  who  have  ; 
had  practical  experience  in  mill  work  near  Pittsburg,  U.S.A. 
The  Tata  Co.  left  the  selection  of  the  works  equipment  in 
their  hands,  also  the  selection  of  works  officials  and  staff,  and 
an  American  Consul  may  therefore  feel  justified  in  adding, 

“ This  being  true  large  orders  have  been,  and  will  probably 
be,  placed  for  modern  mill  machinery  in  the  United  States,” 
for  that  is  the  way  things  often  do  eventuate.  The  placing 
of  the  electrical  installation  with  a Continental  firm,  how- 
ever, is  an  exception,  the  reason  for  which  has  not 
reached  us. 


Consul  E.  C.  Wakefield,  of  Rangoon, 
Burma.  reportingon  the  opening  for  machinery, 

says  that  when  the  tide  turns  business 
is  expected  to  resume  normal  conditions.  Here  we  may 
remark  that  the  latest  news  respecting  Indian  trade  is  to 
the  effect  that  there  are  satisfactory  signs  of  expansion,  and 
the  season’s  crops  promise  to  be  above  the  average.  “ This 
province  is  very  rich  in  natural  resources  and  should  prove  a 
good  market  for  standard  American  machinery  of  various 
kinds,  including  machinery  for  sawmilling,  mining,  smelting,  , 
oil  drilling  and  refining,  rice  milling,  agriculture  and  for  all  ; 
other  industries  which  are  sure  to  be  established.  The 
future  of  Burma  is  very  promising,  and  the  next  few  years 
should  witness  a great  change  in  methods  and  results. 
Cheap  labour  has  been  the  principal  handicap  in  introducing 
modern  machinery.  Wages  are,  however,  slowly  but  steadily 
advancing  to  a point  that  will  ensure  the  employment  of 
machinery  to  perform  much  of  the  work  now  done  by 
manual  labour.” 


Consul  Wakefield  in  another  report 
Various  Points.  condemns  American  packing  of  goods 
as  compared  to  English  and  German, 
and  he  urges  that  boxes  containing  light  goods  should  be 
firmly  nailed  with  iron  straps  round  both  ends  of  each  and 
every  box,  large  or  small.  He  mentions  cases  or  packages 
having  been  opened  in  transit  and  part  of  the  consignment 
abstracted.  “ These  occurrences  are  not  infrequent.”  “ The 
consignee  makes  claim  on  the  shipper  for  such  losses,  the 
claim  is  seldom  allowed,  and  possibly  a good  customer  is 
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lost.”  “ A bureau  in  Bombay  and  Calcutta  for  the  exclusive 
exploitation  and  sale  of  American  goods  would  be  useful,  as 
has  been  suggested  at  various  times.  Thus  far,  however, 
there  has  been  no  concerted  action  along  this  line.  A few 
industrial  firms  who  have  acted  upon  the  suggestion  are 
reaping  satisfactory  returns  from  their  ventures,  and  others 
might  do  likewise.” 

In  recent  years  Karachi,  in  North- 

North-Western  India.  Western  India,  has  become  of 
increased  importance  as  an  importing 
and  trading  centre.  American  Consul  Wallace  Bond 
recently  told  his  countrymen  that  nearly  all  the  large 
importers  at  Karachi  are  really  branches  of  English  and 
German  firms,  established  there  for  the  sole  purpose  of 
building  up  trade  with  their  respective  countries.  Practi- 
cally the  only  importing  firms  with  headquarters  in  Karachi 
are  native  concerns — Parsee  or  Indian.  It  must  be  remem- 
bered by  any  English  electrical  firms  who  desire  to  open  up 
connection  there,  that  representatives  ought  to  be  sent  out  to 
smdy  the  customs  and  needs  ; they  must  also  bear  in  mind 
that  caste  and  peculiar  customs  practically  constitute  the 
law  of  the  land,  while  religious  prejudices  and  scruples  enter 
largely  into  business  ; for  instance,  no  Mohammedan  will 
sell  intoxicating  liquors,  lard,  bacon,  ham,  &c.,  while  a 
1’arsee  may  do  so— these  are  not  electrical  goods,  though  it  is 
said  that  some  of  them  have  been  known  to  enter  into  elec- 
trical relationships  at  home  at  Christmas  time  (that  was 
before  we  bad  a N.E.M.A.  to  send  out  circulars !).  We 
mention  them  purely  as  an  illustration  of  the  necessity  of 
remembering  a foreigner’s  peculiar  susceptibilities  and 
idioeyncracies  if  you  want  to  make  him  your  client.  The 
foreigner  is  not  alone  in  having  his  own  peculiar  views  and 
predilections.  He  may  be  very  entertaining,  even  from 
some  points  of  view  ludicrous, ; his  religion  may  be  the  most 
heathenish  thing  among  all  beliefs,  that  is  not  our  concern 
in  this  connection.  It  is  his  custom  that  we  want,  and  we 
want  him  to  be  a satisfied  consumer,  so  that  we  may  retain 
his  electrical  custom  for  the  future.  He  must,  therefore, 
have  the  thing  he  needs,  not  what  we  may  prefer  to  sell 
him  because  we  already  make  it  or  have  it  in  stock.  In  the 
year  1907-8  practically  80  per  cent,  of  the  miscellaneous 
machinery  shipped  into  Karachi  went  from  Great  Britain, 
but  America  is  being  urged  to  “ watch  this  spot,”  because 
north-western  India  is  considered  to  present  “ a most 
attractive  outlook  as  a future  market  for  American 
machinery,  particularly  for  such  articles  as  gasoline  engines, 
small  pumps,  windmills,  and  agricultural  implements.”  It 
is  not  stated  that  our  trans-Atlantic  friends  would  have 
particularly  encouraging  results  immediately,  but  they  are 
being  advised  to  commence  “ an  industrial  campaign 
in  Karachi  district  as  a proper  and  necessary  pre- 
liminary for  building  up  a great  future  trade.”  As  we  showed 
several  weeks  ago  American  electrical  manufacturers  have 
succeeded  in  getting  important  electrical  plants  introduced 
in  oertain  parts  of  India  during  the  past  10  years.  A 
number  of  leading  British  electrical  firms  are  alert  up  and 
down  India,  doing  a fairly  good  business,  but  with  the  more 
settled  state  of  affairs  which  we  all  hope  for  out  there,  there 
should  be  greatly  increased  opportunities.  We  must  not  let 
it  be  imagined  that  there  is  any  body  of  manufacturers 
in  the  world  better  capable  of  catering  for  the  elec- 
trical needs  of  the  Indian  market  than  are  firms  in  this 
country.  The  connection  that  we  have  we  must  endeavour 
to  hold  against  all  comers,  and  in  the  very  large  new  under- 
takings that  are  bound  to  be  required  before  long,  as  well  as 
in  the  innumerable  private  electrical  installations  that  are 
continually  being  called  for,  we  must  be  aggressively  to  the 
fore. 

U.S.  Consul  Wakefield,  of  Rangoon, 
Rangoon  Ways.  in  an  entertaining  report  on  the 
manner  in  which  trade  is  conducted 
in  Burma,  described  the  bazaars  and  the  system  on  which 
they  are  run  for  the  great  bulk  of  the  retail  trade. 

Everytown  and  village  has  its  bazaar  section  or  sections,  and, 
considering  the  relative  size  of  average  transactions,  the  amount  of 
trade  transacted  is  surprisingly  large. 

The  stocks  in  view  are  not  very  imposing,  although  it  is  really 
surprising  how  much  some  traders  keep,  considering  the  small  limits 
m which  they  carry  on  business. 

Some  carry  reserve  stocks  at  their  homes  or  in  godowns,  while 
o.hers  buy,  from  importing  agents  and  dealers  in  local  supplies, 
quantities  sufficient  to  meet  immediate  requirements.  The  import- 


ing agents  are  not  usually  confined  to  any  one  particular  line,  but 
handle  almost  anything  which  finds  a profitable  market.  It  is  this 
peculiarity  in  the  Rangoon  trade  which  makes  it  difficult  to  list 
importers  in  particular  lines  of  trade. 

The  bazaar  trade  is  very  large  and  constantly  growing  in  volume 
as  the  city  increases  in  population. 

To  secure  a much  larger  proportion  of  this  trade  for  American 
products,  it  is  only  necessary  to  give  the  same  attention  to  details 
as  is  given  by  other  exporting  nations.  American  trade  suffers 
because  of  inaccessibility  of  stocks,  length  of  time  required  for 
delivery,  practically  cash-payment  requirements,  and  improper 
packing.  The  latter,  however,  is  being  improved,  and  the  others 
would  largely  disappear  if  a sales  depot  or  commission  house  were 
established  at  some  point  between  Bombay  and  Singapore. 

What  is  being  done  in  India  by  the 
Some  Calcutta  Electric  Supply  Corporation, 

Indian  Installations.  Ltd.,  and  the  Calcutta  Tramways  Co., 
Ltd.,  by  the  Madras  Electric  Tram- 
ways Co.,  Ltd.,  the  Bombay  Electric  Light  and  Tramways 
Co.,  Ltd.,  the  Oriental  Telephone  and  Electric  Co.,  Ltd., 
the  Colombo  Electric  Light  and  Tramways  Co.,  the  Indian 
Electric  Supply  and  Traction  Co.,  Ltd.,  the  Burma  Electric 
Tramways  and  Lighting  Co.,  Ltd.,  the  Delhi  Electric  Tram- 
ways and  Lighting  Co.,  Ltd.,  the  Rangoon  Electric  Tram- 
way and  Supply  Co.,  Ltd.,  and  some  other  English  com- 
panies concerned  with  the  supply  of  electric  light  and  power 
and  the  provision  of  traction  facilities,  our  readers  are 
already  familiar  with.  These,  as  they  are  continually 
developing,  must  be  in  need  of  extensions  of  plant  and 
mains,  which  British  manufacturers  are  in  a position  to 
supply.  There  are  also  (as  reference  to  the  Universal  Elec- 
trical Directory , Colonial  and  General  Section,  will  show) 
electricity  works,  either  operating  or  constructing,  at  Alla- 
habad, Bangalore  Government  scheme,  Barrackpore,  Bikanir 
State,  Lahore,  Decca,  Darjeeling,  Agra,  Kolar  mines, 
Lashgar,  Mogok,  Mussoorie,  Srinagar,  Pondicherry,  and  so 
on.  Some  of  them  are  municipally  owned,  others  are  the 
property  of  private  parties,  but  all  of  them  are  certain  cus- 
tomers for  the  future,  for  where  was  there  an  electricity  works 
put  down  which  remained  unextended  for  long  at  a time, 
especially  where  it  “ cut  new  ground,”  and  where  were  there 
ever  electrical  consumers,  whether  for  light  or  power,  who  were 
not  wanting  something  more  ? A consumer  gained  anywhere 
is  generally  to  be  regarded  as  a permanent  purchaser  from 
the  electrical  industry.  That  is  what  we  say  at  home,  and 
it  applies  quite  as  appropriately  to  the  Indian  user  of  electric 
lights,  fans,  cooking  apparatus  and  everything  else  used  in 
the  modern  installation.  The  .Thelum  water  power  utilisa- 
tion scheme  for  supplying  electricity  to  the  silk  factories  at 
Srinagar  we  fully  described  in  the  Electrical  Review  of 
March  5th  and  12 oh,  1909.  It  is  hoped  that  early  in 
1911  some  of  the  plant  will  be  ready  for  operating  at  the 
station  of  the  Simla  hydro-electric  scheme,  14  miles  from 
Simla.  Last  year,  in  connection  with  the  proposed  electri- 
fication of  the  Nilgiri  Mountain  railway,  it  was  proposed  to 
light  Ootacamund,  Coonoor,  Wellington  and  Ooty.  Just 
now,  as  a notice  on  another  page  shows,  the  city  authorities 
of  Lucknow  are  inviting  proposals  for  electricity  supply. 

{To  be  continued.) 


THE  LEBLANC  CONDENSER. 


Describing  this  comparatively  new  form  of  combined  air-pump- 
condenser  as  made  by  the  Westinghousc  Co.,  Le  Olnic  Civil  pre- 
mises that  a jet  condenser  is  preferable  to  a surface  condenser 
for  certain  reasons,  such,  for  example,  as  the  difficulty  in 
thoroughly  removing  oil  from  condensed  steam  for  use  as  boiler 
feed-water. 

The  new  system  described  is  that  of  M.  Maurice  Leblanc  of  the 
Westinghouse  Co.  The  condenser  contains  no  valves  or  clacks. 
It  makes  use  of  two  centrifugal  pumps  ; one  is  a water  pump  to 
supply  condensation  water,  and  the  other  a pump  to  remove  water 
from  the  condenser  after  it  has  done  its  work.  The  supply  pump  is 
the  air  pump. 

It  is  known  that  in  a centrifugal  pump  the  diameter  of  the 
rotating  part  for  a given  angular  velocity  is  proportionate  to  the 
square  root  of  the  height  of  delivery. 

In  order  to  standardise  manufacture  the  whole  apparatus  is  con- 
structed in  series,  with  the  water  pump  dimensioned  to  maximum 
diameter,  or  for  a height  of  10  metres  above  the  pump  axis.  If  a 
less  height  will  serve,  the  pump  blades  are  turned  down  to  the 
proper  diameter. 

The  air  pump  is  quite  novel.  Fig.  1 (p.  716),  a vertical  section, 
shows  its  arrangement.  Air  enters  at  a.  There  is  a reversed  turbine 
t,  which  is  motor-driven,  and  water  is  fed  to  a part  of  the  circum- 
ference from  an  inner  chamber  i.  The  flat  jets  of  water  extend 
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adross  the  passage  a,  and  have  a downward  movement  as  of  so 
many  water  pistons.  These  act  somewhat  on  the  principle  of  the 
mercury  air-pump  or  sprengel.  If,  for  example,  there  is  a pressure 
difference  of  six  units  above  and  below  the  water  pistons,  and 
there  are  six  water  pistons  at  one  time  in  the  passage,  then  there 
will  be  about  one  unit  of  pressure  difference  at  each  piston. 

In  fig.  2 a is  the  injection  chamber  of  the  condenser,  c the  con- 
densation cone,  and  g the  injection  jets  from  the  water  passages  /'.  Air 


Water  pressure  in  atmospheres  ...  0‘5  10  2'0  3 0 4 0 

Cubic  metres  of  air  per  hour  entrained 

per  horse-power 9'2  9 2 8'62  7'67  7 78 

In  a Leblanc  pump  of  about  40  h.p.  working  with  convergent 
air  ajutages  perfectly  calibrated  to  an  efficiency  of  unity,  the 
following  results  were  obtained  with  a speed  of  480  e.p  m.,  and  a 
water  temperature  of  8 '5°  : — 


Fig.  1.— Section  of  Aib  Pump. 

is  drawn  away  by  way  of  the  outer  case  b to  the  passige  a of  fig.  1. 
At  « is  a valve  for  the  purpose  of  destroying  the  vacuum  at  will. 
The  turbine  is  seen  at  i,  j is  the  air-pump  body,  k the  water 
chamber,  and  l the  plate  disk  carrying  the  wings  of  the  air  pump. 


Fig.  2.— Sections  of  Condensbh  and  Pumps. 


Water  is  fed  into  the  air  pump  at  the  centre  at  a considerable 
pressure,  and  issues  as  described,  and  the  water  escapes  with  its 
load  of  air  through  the  cones,  being  helped  if  need  be  by  a jet  of 
live  steam  entering  at  b (fig.  1).  The  air  and  the  water  pumps  are 
keyed  on  one  spindle,  and  encased  in  one  body  as  a compact  unit. 
The  speed  is  2,500  revs,  per  minute. 

Injection  water  is  admitted  through  jets  furnished  with  internal 
metal  spirals  which  cause  the  water  to  spread  throughout  the 
condenser  in  the  form  of  spray.  A first  compression  of  the  air  is 
given  in  the  cone  c.  The  float  below  the  oone  breaks  the  vacuum 
if  the  water  rises  too  high. 

An  ordinary  water  jet  gives  the  following  results: — 

Pressure  of  aspired  air,  60  mm.  of  mercury. 

Water  temperature,  9 '5°  C. 


Initial  water  pressure 
Litres  of  air  en- 

05 

10 

2 0 

30 

4-0  atmospheres. 

trained  per  litre  of 
water  

02 

04 

076 

1-00 

135 

If  the  centrifugal  pump  has  an  efficiency  of  85  per  cent.,  the 
cubic  metres  of  air  entrained  will  be : — 


Water 
in  litres 
per 

second. 

Horse- 

power 

absorbed. 

Diameter 
of  air 
inlet 
mm. 

Weight 
of  air  per 
seoond. 
Grammes. 

Absolute 
pressure 
in  the 
pump  in 
mm.  of 
mercury. 

Volume  of  air 
aspirated. 

Litres  Cubic 

per  litre  ®e£°s. 
of  water.  Pho=r  ‘ 

160 

22 ’0 

0 

o-oo 

9 

00 

00 

27-0 

280 

2 

0 75 

11 

6 5 

23'5 

355 

36-5 

4 

2 '87 

18 

5 0 

17  6 

340 

365 

6 

6 16 

24 

4'4 

15  0 

These  results  justify  the  development  made  by  this  condenser 
especially  in  its  application  to  turbines. 

The  vacuum  obtained  is  high,  and  is  limited  only  by  the 
temperature  of  the  water  fed  to  the  cones. 

There  are  no  waste  spaces  such  as  prevent  an  ordinary  air  pump 
from  securing  equal  results,  for  since  such  pumps  draw  moist  air, 
they  work  as  though  they  really  had  considerable  lost  volume. 

The  Leblanc  condenser  is  claimed  to  be  excellent  for  central 
plants  which  do  not  give  vacua  of  above  85  to  93  per  cent.  In  a 


Fig.  3. — Complete  Leblanc  Condenser. 


well-installed  plant  the  pressure  is  alike  at  all  points,  being  the 
sum  of  the  pressures  of  the  air  and  water  vapour. 

Thus  take  the  case  of  a condenser  with  a pressure  of  60  mm.  of 
mercury,  condensing  water  at  15°  C.  initial  temperature  being 
supplied  in  such  proportion  that  it  becomes  heated  to  34°  C. 

If  the  pump  is  a piston  pump  extracting  air  and  water,  it  takes 
the  air  at  a pressure  of  60  mm. ; water  vapour  at  34°  has  a pressure  of 
39'6  mm. — or  say,  20'4  mm.  less.  The  pump  should  engender  a cubic 
metres  if  one  counts  on  a volumetric  output  equal  to  unity.  But 
if  the  pump  is  of  Leblanc  type,  it  takes  air  at  60  mm.  diminished 
only  by  the  pressure  of  water  vapour  at  15  5°,  or  12  7 mm.— i-e.,  at 


47  3 mm.,  and  should  engender  a volume 


20-4 
47  3 


0'43  a only, 


or  less  than  half  that  demanded  in  a piston  pump, 

At  the  coal  mines  of  Anzin,  where  the  system  has  been  at  work 
nearly  a year,  there  is  a winding  engine  of  850  H.P.  with  two 
cylinders  of  800  X 1,500  mm.  at  45  r.p.m,,  a compressor  of 
160  h.p.,  with  two  cylinders  of  500  X 1,200  mm  , a Bateau  fan 
with  a Baulte-Labordii:re  motor  of  340  X 590  X 360  of  160  h.p. 
at  280  r.p.m,,  and  an  electrical  generator  of  90  h.p.  at  70  B.p.m. 
The  hourly  steam  consumption  is  10,000  kg.,  but  owing  to  inter- 
mittent  working  it  fluctuates  between  3,600  and  21,600  kg.,  this  latter 
rate  lasting  for  25  seconds  per  draw.  There  are  25  draws  per  hour. 


Vol.  65.  No.  1,666,  October  29,  1909.}  the  electrical  review. 


717 


There  is  a Balcke  water  tower  with  chimney  and  water  delivery 
5 metres  above  the  pump  axis  of  the  condenser.  The  Leblanc  con- 
denser has  a capacity  of  16,200  kg.  of  steam  per  hour.  It  is  worked 
by  a three-phase  asynchronous  motor  of  60  h.p.  at  480  b.p.m.  The 
water  return  pump  delivers  directly  to  the  cooling  tower.  With 
an  injection  of  10°  C.  and  a barometer  of  770  mm.,  the  vacuum 
realised  varied  from  89  5 to  100  7 of  the  theoretical  vacuum  due 
to  the  temperature  of  the  outflow  wr.ter,  the  highest  percentage  of 
vacuum  accompanying  the  hottest  outlet  water,  and  being  due  there- 
fore to  the  effect  on  the  air  of  the  inlet  water  temperature.  The 
air  pump  is  fed  with  cold  water,  which  becomes  the  make-up 
water  of  the  cooling  tower. 

After  six  months’  work  a test  was  made  with  injection  water  at 
20*  C.  and  a barometer  of  757  mm,  and  the  percentage  vacuum  was 
from  95'8  to  98  0 per  cent. 

This  air  pump,  therefore,  appears  to  be  particularly  efficient,  and 
of  special  value  for  turbine  work. 


PROCEEDINGS  OF  INSTITUTIONS. 


Steam  Turbines. 

By  Gerald  Storey,  M.Inst.C.E. 

{Abstract  of  Cahtob  Lectures  delivered  before  the  Society  of 
Arts,  March  and  April,  1909.) 


{Concluded  from  page  678.) 

In  the  last  lecture  some  account  is  given  of  the  greatest  develop- 
ment in  the  application  of  the  steam  turbine,  that  is,  to  the  pro- 
pulsion of  ships. 

The  large  and  increasing  amount  of  horse-power,  and  the  greater 
siz*  and  speed  of  the  modern  engines  tend  towards  some  form 
which  Bhall  be  light,  capable  of  perfect  balancing,  and  economical 
in  steam.  The  marine  engine  of  the  piston  type  does  not  fulfil 
these  requirements.  In  January,  1894,  a pioneer  syndicate  was 
formed  to  explore  the  application  of  the  steam  turbine  to  marine 
propulsion.  After  three  years’  hard  work  and  many  failures  the 
Turbinia  was  completed,  and  in  her  the  problem  of  adapting  the 
turbine  to  work  a screw  propeller  was  worked  out,  and,  like  almost 
everything  else  in  engineering,  resulted  in  a compromise. 

In  the  first  lecture  it  was  shown  that  for  any  given  amount  of 
expansion  and  a given  velocity  ratio,  a certain  spindle  volume  was 
necessary  for  good  economy.  By  dividing  up  the  turbine  into 
three  parts,  each  had  only  one-third  of  the  total  volume,  and  at  the 
Bame  time  the  blades  were  three  times  as  high  as  if  there  were 
three  separate  turbines,  each  with  drums  of  the  same  diameters  as 
the  divided  ones.  Also,  Bince  the  expansion  in  each  is  moderate, 
there  is  no  need  to  step  the  Arums,  and  thus  they  are  cylinders  of 
one  diameter  only,  very  short  and  stiff,  and  enabling  fine  clear- 
ances to  be  used. 

The  total  result  was  that  the  weight  was  probably  about  one- 
third  and  the  leakage  one-quarter  of  what  there  would  have  been 
with  three  separate  turbines,  each  having  the  full  expansion  carried 
out  in  it,  and  it  was  this  dividing  up  of  the  turbines  that  more 
than  anything  else  made  the  Turbinia  the  success  she  was.  A 
separate  stem  turbine  was  fitted  on  the  centre  shaft  for  going 
astern.  After  the  Turbinia,  the  Viper  and  Cobra,  torpedo-boat 
destroyers,  followed,  but  the  next  great  step  was  the  introduction 
of  the  turbine  into  the  mercantile  marine,  when  the  King  Edward 
was  built  in  1902  at  Dumbarton,  the  engines  being  made  by  the 
Parsons  Marine  Steam  Turbine  Co.,  of  Wallsend. 

The  success  of  the  King  Edviard  was  the  starting  point  for  the 
success  of  the  turbine  in  the  mercantile  marine  for  ships  above 
18  knots.  At  sea  as  well  as  on  land  one  of  the  most  important 
questions  is  coal  consumption,  and  it  was  found  by  Messrs.  Denny 
that  this  was  some  20  per  cent,  less  than  in  the  case  of  Bimilar 
vessels  with  reciprocating  engines ; also  the  cost  of  oil,  which 
generally  amounts  to  something  like  5 per  cent,  of  the  coal  bill, 
was  reduced  to  well  under  1 per  cent.,  and  at  the  same  time  the 
upkeep  of  the  machinery  was  found  to  be  very  small,  and  it  was 
most  reliable.  Vibration  was  also  less,  and  the  necessary  engine- 
room  staff  much  reduced. 

In  1906  the  Admiralty  decided  to  fit  turbines  in  all  new  fighting 
ships,  and  the  Commission  appointed  to  consider  the  question  of 
the  25-knot  Atlantic  liners  to  be  built  by  the  Cunard  Co.  decided 
on  turbines  instead  of  reciprocating  engines  for  these  great  vessels. 

The  Admiralty  went  up  from  the  15,000  h.p.  of  the  Amethyst  to 
the  23,000  h.p.  of  the  Dreadnought  and  the  41,000  h.p.  of  the 
Indomitable, 

The  Cunard  Commission  went  up  from  the  8,000  H P.  of  the  cross- 
channel  boat  Queen  to  the  70,000  h.p.  of  the  Mauretania  and 
Lusitania  in  a single  step,  a thing  requiring  the  greatest  courage 
and  confidence  on  the  part  of  the  CuDard  Co.  How  successful 
these  Bbips  have  been  has  been  proved  by  the  recent  trip  of  the 
Mauretania,  in  which  she  crossed  the  Atlantic  in  less  than  days 
at  an  average  Bpeed  of  26  knots. 

In  these  Cunarders  each  low-pressure  turbine  weighs  about  300 
tons,  is  seme  50  ft.  in  length  and  17  ft.  6 in.  in  diameter ; in  the 
Queen  they  were  only  25  tons  weight,  20  ft.  long,  and  6 ft.  in 

diameter. 

In  these  vessels,  on  account  of  their  great  size,  it  was  decided  to 
have  four  Bhafts,  both  to  reduce  the  size  of  the  turbines  and  to  give 
increased  reliability  in  case  of  accident.  Thus  each  Bide,  port  and 


starboard,  is  complete  in  itself,  having  a high  pressure  and  a low 
pressure  turbine  on  separate  shafts. 

In  the  case  of  warships  also,  especially  of  large  size,  a similar 
arrangement  of  four  shafts  is  adopted,  and  such  an  airangement  has 
the  great  advantage  that  each  set  of  engines  is  completely  indepen- 
dent of  the  other,  and  thus,  although  one  may  be  disabled  by  gun 
fire  or  torpedo,  the  other  is  unaffected,  a condition  which  it  is  not 
possible  to  arrange  with  three  shafts. 

During  the  past  12  years  there  has  been  a distinct  improve- 
ment in  the  steam  consumption  of  turbine  ships.  In  1897  the 
Turbinia  consumed  16  lb  per  shaft  h.p  ; in  1907  the  Mauretania 
consumed  11J  lb.  The  last  figure  represents  about  69  percent,  of 
the  energy  available  in  the  steam,  according  to  Rankine’s  Cycle. 

Part  of  the  improvement  is  due  to  increased  size,  which  as  a rule, 
under  similar  conditions,  gives  more  economy,  because  of  the 
reduction  in  the  ratio  of  clearance  to  length  of  blade,  and  conse- 
quent reduction  of  leakage.  Part  also  has  been  due  to  improve- 
ments in  manufacture  and  design,  especially  in  the  direction  of 
better  vacua.  Increase  in  the  steam  pressure  above,,  say,  120  to 
150  lb.  at  the  turbines,  as  a rule,  improves  the  efficiency  of  the 
turbine  only  a little,  and  adds  to  the  weight  not  only  of  the  turbine, 
but  also  the  boilers,  steam  pipes,  &c.  More  can  be  done  at  the 
lower  end  of  the  range  of  expansion,  that  is,  by  improving  the 
vacuum. 

The  application  of  the  steam  turbine  to  the  propulsion  of  slow- 
speed  ships,  that  is,  ships  of  below  15  to  18  knots,  has  up  to  the 
present  been  difficult  owing  to  the  low  speed  of  revolution  of  the 
screws  making  the  turbines  large  and  heavy,  as  well  as  not  econo- 
mical. This  difficulty  has  now  been  got  over  by  the  use  of  an 
arrangement  patented  by  Mr.  Parsons  some  years  ago,  viz.,  the 
combination  of  reciprocating  engines  and  exhaust  turbines,  similar 
to  what  was  described  before  for  land  work.  Here  each  utilises  the 
part  of  the  expansion  for  which  it  is  best]suited — the  reciprocating 
engine  for  the  highpres?ure  part  of  the  range, and  the  turbine  for  the 
low  pressure  where  the  volume  of  steam  is  large.  The  reciprocating 
engine,  as  explained  before,  is  not  economical  for  low  pressures  and 
large  volumes,  and  the  steam  turbine,  especially  when  the  rate  of 
revolution  is  small,  is  large,  heavy,  and  uneconomical  for  high 
pressures  and  small  volumes ; but  the  turbine  for  low  pressures, 
even  at  low  revolutions,  is  an  exceedingly  economical  heat  engine. 
Thus  the  combination  is  more  economical  than  either  alone. 

The  first  ship  to  be  fitted  thus  was  the  Otaki,  which  at  13  knots  sea 
speed  required  only  5,000  h.p.  With  200  lb.  pressure  and  without 
superheaters  being  fitted,  the  very  low  consumption  of  12-3  lb. 
steam  per  shaft  horse-power  for  all  purposes  was  attained  on  trials, 
and  better  results  are  expected  after  more  experience  is  gained  in 
the  working  of  the  ship.  But  even  this  trial  consumption  is  better 
than  that  which  could  be  attained  by  the  use  of  either  reciprocating 
engines  or  turbines  alone. 

It  is  interesting  to  note  that  in  the  early  days  of  the  screw  pro- 
peller the  great  difficulty  was  to  make  the  engines  run  fast  enough 
for  the  screw,  and  spur  gearing  was  adopted  in  many  cases  in  the 
first  half  of  the  last  century.  Now  the  difficulty  is  to  make  the 
turbine  run  slow  enough  for  the  screw,  and  once  more  gearing  is 
being  considered,  so  as  to  make  the  turbine  adaptable  for  use  in 
slow  speed  steamers,  which  constitute  by  far  the  greater  part  of  the 
shipping  of  the  world. 

The  electrical  gearing  is  especially  promising,  one  or  more  turbines 
with  dynamos  or  alternators,  practically  identical  with  those  used 
on  land,  being  employed  to  drive  one  or  more  motors  on  the  screw 
shafts  at  reduced  speeds  of  revolution.  Again,  in  the  combination 
system  of  reciprocating  engine  and  turbine,  tbe  exhaust  turbine 
may  be  a high  speed  one,  driving  a motor  on  the  shaft  of  the 
reciprocating  engine  instead  of  a screw  on  its  own  shaft. 

Such  questions  are  now  receiving  much  attention,  and  may  result 
in  all  the  steamships  of  the  world  being  wholly  or  partly  turbine- 
driven,  instead  of  only  those  vessels  of  comparatively  high  speed. 

At  the  present  date  there  are  about  120  vessels  actually  on  service 
fitted  with  turbines,  representing  about  1,250,000  h.p.,  and  these 
comprise  practically  all  the  high-speed  ships  which  have  been 
recently  built.  Some  70  more  are  under  construction,  representing 
another  1,000,000  h.p.,  or  a total  of  2,250,000  h.p.,  and  the  curve  of 
progress  as  yet  shows  no  sign  of  saturation. 

It  has  taken  200  years  to  bring  the  reciprocating  engine  to  its 
present  high  state  of  efficiency  ; the  steam  turbine  in  a practical 
form  is  only  25  years  old,  and  already  has  in  many  instances  proved 
its  superiority  to  its  older  rival. 


The  Physiological  Effects  of  Radiation.* 

On  September  28th,  Dr.  C.  P.  Steinmelz  delivered  a lecture  before 
tbe  Illuminating  Engineering  Society  on  this  subject.  He  said  the 
statement  had  frequently  been  made  that  short  wave  lengths  were 
harmful  to  the  eyes,  and  it  had  often  been  said  that  lamps  which 
produced  short  wave  lengths  necessarily  had  an  injurious  effect  on 
them.  The  fact  of  the  matter  was  that  daylight  contained  pro- 
portionately even  more  ultra-violet  light  than  any  of  the  light  from 
the  common  artificial  sources.  Beyond  any  doubt,  harm  bad  been 
produced  as  a result  of  the  introduction  of  artificial  lighting,  but 
such  harm  was  attributable  to  the  fact  that  humanity  now 
made  use  of  the  eyes  for  more  hours  per  day  than  formerly,  rather 
than  to  any  injurious  effect  produced  by  artificial  light  itself. 

The  harmful  effects  due  to  radiation  which  did  not  fall  within  the 
visible  spectrum  might  be  classified  as  indirect,  direct  and  specific. 
One  of  the  indirect  effects  was  that  connected  with  the  attempt  Of 
the  eye  to  match  colours  when  the  light  was  of  an  improper  tint. 

* Abstract  from  the  Electrical _ World, 
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In  such  a case  there  waB  an  over- straining  of  the  eye  which  attempts 
to  overcome  the  deficiency  by  adjusting  itself  to  the  abnormal  con- 
ditions. As  a direct  effect,  what  might  be  called  a “power  blow  ” 
upon  the  eye,  was  produced  when  energy  reached  the  eye  at  a rate 
considerably  greater  than  that  for  which  the  eye  was  momentarily 
adjusted.  The  mechanism  of  the  eye  was  so  arranged  that  the 
pupil  contracted  in  order  to  reduce  the  light  reaching  the  retina  to 
the  proper  value.  When  radiations  suddenly  impinged  upon  the 
eye  at  an  excessive  rate,  the  mechanism  was  unable  to  act  instan- 
taneously, and  the  eye  received  a damaging  blow ; such  a blow  was 
caused  by  the  light  from  an  electric  arc  in  the  case  of  a short- 
circuit.  Exposure  to  an  explosion  of  this  nature  produced  tem- 
porary blindness,  but  the  recovery  of  the  eye  was  relatively  quite 
rapid.  The  blow  could  be  said  to  be  due  almost  exclusively  to  the 
infra-red  radiation. 

High-frequency  ultra-violet  light  in  considerable  quantity  was 
very  harmful.  The  harm  produced  by  such  radiations  became 
apparent  at  a very  slow  rate,  and  the  recovery  therefrom  was 
extraordinarily  gradual.  For  example,  there  might  be  cited  the 
case  of  an  investigator  who  subjected  his  eyes  to  the  unshielded 
mercury  vapour  arc;  the  recovery  from  the  injury  to  his  eyes 
required  practically  eight  years.  The  symptoms  of  trouble  from 
high-frequency  radiations  were  headaches  and  a blurring  of  the 
vision. 

The  radiations  from  the  commercial  form  of  incandescent  electric 
lamps  contained  practically  no  ultra-violet  light.  The  common 
carbon  arc  lamp  gave  forth  a limited  amount  of  ultra-violet  radia- 
tion. Arc  lamps  of  the  flaming  and  luminous  types  gave  a con- 
siderable amount  of  ultra-violet  light.  Such  lamps  must  be  provided 
with  enclosing  globes.  For  this  purpose  even  clear  glass  was  quite 
effective,  because  it  was  opaque  to  ultra-violet  light.  The  common 
low-temperature  mercury- vapour  lamp  produced  ultra-violet  light 
in  considerable  quantity,  but  was  harmless  on  account  of  the  fact 
that  the  arc  was  surrounded  by  glass.  The  high-temperature 
mercury-vapour  lamp  was  provided  with  a quartz  tube,  through 
which  the  ultra-violet  light,  if  produced,  would  pass  readily  ; how- 
ever, the  high-temperature  lamp  gave  forth  almost  no  ultra-violet 
radiations.  An  effective  method  of  detecting  the  presence  of  ultra- 
violet light  was  by  noting  the  odour  of  ozone,  which  was  either 
caused  by,  or  produced  simultaneously  with,  such  light. 

AmoDg  the  advantageous  characteristics  of  radiation  not  found 
within  the  visible  spectrum  might  be  mentioned  the  beneficial  effect 
upon  plant  life,  and  the  destructive  effect  upon  certain  germs. 


Factory  Lighting. 

At  the  same  Convention  of  the  Illuminating  Engineering  Society, 
the  disadvantageous  features  of  localised  and  highly  concentrated 
illumination,  as  commonly  used  in  many  factories,  were  discussed 
by  Mr.  L.  B.  Marks.  In  installations  of  this  kind  the  illumination 
produced  by  each  lamp  is  confined  to  a very  small  zone  which  is 
brilliantly  illuminated,  while  contiguous  parts  of  the  working  space, 
where  good  light  is  needed,  are  in  comparative  darkness.  The  actual 
intensity  of  illumination  directly  underneath  the  lamps  is  in  most 
cases  several  times  as  much  as  is  desirable  to  secure  the  best  vision. 

With  the  localised  system  of  illumination  as  installed  in  factories, 
there  is  a maximum  of  direct  reflection  of  light  from  the  working 
parts  of  the  machines.  The  direct  reflected  light  does  not  increase 
the  ability  of  the  operator  to  see  the  object,  but,  on  the  contrary, 
decreases  his  visual  acuity  and  necessitates  the  use  of  a far  greater 
amount  of  localised  light  than  would  be  needed  if  there  were  no 
direct  reflection. 

In  a system  of  localised  illumination,  such  as  is  employed  in 
factories,  it  is  necessary  to  readjust  frequently  the  height  and 
position  of  the  lamps  to  suit  the  requirements  of  the  work.  There 
appears  to  be  a natural  tendency  on  the  part  of  the  operator  to 
place  his  lamp  as  close  as  possible  to  the  field  which  is  to  be 
illuminated.  The  operator  may  be  content  for  a while  with  the 
localised  lamp  2 ft.,  or  even  3 ft.,  above  his  work,  but  experience 
shows  that  when  the  matter  of  adjustment  is  left  to  him,  he  will, 
as  a rule,  ultimately  lower  the  lamp  to  a position  as  close  to  the 
work  as  it  is  possible  to  locate  it  without  actual  physical 
interference  with  the  operation  of  the  machine  or  the  performance 
of  the  work. 

The  frequent  handling  of  the  lamps  by  the  operators  to  adjust 
the  height  and  position  of  the  lighting  units  results  in  soiling  the 
lamps  and  reflectors.  It  is  not  unusual,  in  moBt  of  the  depart- 
ments, to  find  finger  marks  on  the  glass  bulbs  and  on  the  reflecting 
surface  of  the  shades,  which  latter  are  in  many  instances  so  smutted 
from  handling  that  they  are  practically  worthless  as  reflectors. 
The  proximity  of  the  lamps  and  reflectors  to  the  machines  accounts 
in  some  cases  for  the  rapid  accumulation  of  gritty  and  oily  material 
on  the  former.  This  is  especially  true  of  the  grinding,  the  buffing 
and  the  automatic-screw  machine  departments,  in  which  the  lamps 
and  reflectors  are  begrimed  and  oil-spattered.  Measurements  have 
Bhown  that  almost  double  the  amount  of  light  was  given  on  the 
working  plane  when  a clean  refleotor  was  substituted  for  a 
deteriorated  reflector. 

The  handling  of  the  lamps  by  the  operators  and  the  disposition 
of  the  latter  to  place  the  lamps  as  close  as  possible  to  the  work 
Bometimes  lead  the  operators  to  bend  the  reflectors  and  force  them 
into  some  convenient  part  of  the  machine  close  to  the  work.  In 
some  instances  where  it  is  impossible  to  lodge  the  lamp  in  a con- 
venient part  of  the  machine  because  of  the  large  size  of  the 
reflector,  the  reflector  is  removed  by  the  operator  and  the  bare 
lamp  used. 

The  frequent  adjustments  and  readjustments  of  the  lamps 
unnecessarily  occupy  the  time  of  the  operator  and  to  some  extent 
distract  bis  attention  from  hie  work.  The  multiplicity  of  dangling 


wires  from  the  drop  lamps  presents  an  unsightly  appearance. 
Moreover,  those  wires  are  apt  to  be  in  the  way  of  moving  parts  of 
the  machinery,  &c. 

In  some  cases  the  eyes  of  the  operator  are  very  close  to  the 
reflector,  and  are  affected  by  the  heat  of  the  lamp.  Objectionable 
shadows  are  cast  by  the  reflectors,  lamp  supports,  drop  cords  and 
hangers.  The  shops  present  a gloomy  appearance  at  night.  Even 
when  all  the  local  lamps  are  in  operation,  the  intensity  of  the 
general  illumination  on  the  working  plane  in  locations  outside  of  the 
restricted  field  illuminated  by  the  drop  lamps  is  at  best  only  about 
0'25  foot-candle,  being  less  than  015  foot-candle  in  most  of  the 
departments,  and  in  some  less  than  003  foot-candle.  The 
extremely  low  degree  of  general  illumination  in  the  shops  makes  it 
difficult,  if  not  impossible,  for  the  foreman  to  exercise  the  same 
character  of  supervision  at  night  as  he  does  in  the  daytime,  and 
makes  it  more  difficult  to  guard  against  factory  accidents. 

With  the  present  system  of  localised  illumination  in  shops, 
advantage  cannot  be  taken  at  night  of  the  reflecting  and  diffusing 
value  of  the  walls  and  ceilings,  whereas  in  the  daytime  the  walls 
and  ceilings  are  used  to  great  advantage  in  reflecting  and  diffusing 
natural  illumination. 

A remedy  for  the  objectionable  features  of  concentrated  factory 
lighting  lies  in  the  use  of  a suitable  degree  of  general  illumination 
and  moderate  intensity  of  localised  lighting. 


The  Electric  Driving  of  Textile  Factories. 

At  a meeting  of  the  Bradford  Engineering  Society,  on  November 
28th,  1907,  a Committee  of  Inquiry,  including  representatives  of 
mechanical  and  electrical  engineering  firms,  the  Bradford  Corpora- 
tion Electricity  Department,  textile  firms,  and  the  textile  depart- 
ment of  the  Bradford  Techical  College,  was  formed  to  inquire  into 
this  subject. 

A programme  limiting  the  scope  of  the  inquiry  was  drawn  up, 
and  it  was  decided,  in  the  first  place,  to  carry  out  certain  experi- 
ments to  determine  the  actual  cyclical  variation  occurring  in  prime 
movers  and  electric  motors  and  in  shafting  and  machinery  driven 
by  them. 

An  exhaustive  series  of  trials  was  carried  out  by  Prof.  Charnock 
and  Mr.  Barker  at  Dock  Ing  Mills,  Batley,  by  kind  permission  of 
Messrs.  Brigg  & Sons,  the  proprietors.  This  mill  was  selected  as  an 
example  in  which  the  plan  of  the  buildings  necessitated  power  being 
taken  off  in  various  directions  by  means  of  spur  and  bevel  gear,  belt 
and  rope  driving,  with  long  lengths  of  shafting  intervening  in  some 
cases.  The  machinery  driven  included  mules,  cards,  drawing  and 
looms.  From  a report  prepared  by  Mr.  Barker,  it  was  found  that 
even  under  such  circumstances,  the  amount  of  cyclical  variation  was 
not  nearly  so  great  as  had  been  anticipated.  Further  tests  were 
made  at  the  Leigh  Mills  Co.,  Ltd.,  Upper  Mills,  Stanningley,  with 
worsted-drawing  machinery  driven  by  an  induction  motor,  using 
current  from  the  Yorkshire  Electric  Power  Co.’s  supply,  and  also 
on  Bpinning  machinery  driven  by  shafting  from  a compound  tandem 
Corliss  engine.  Various  other  tests  were  made  at  works  ia  the 
city,  and  Mr.  W.  B.  Woodhouse  kindly  arranged  some  experiments  \ 
to  demonstrate  the  speed  variation  due  to  slip  in  three-phase 
motors  under  varying  load.  The  committee  also  visited  the  Thor 
Mill,  Whitworth,  near  Rochdale,  on  the  invitation  of  Messrs. 
Siemens  Bros.  Dynamo  Works,  Ltd.,  who  supplied  the  equipment 
for  electric  driving.  The  point  submitted  was  that,  with  this 
arrangement,  the  increase  in  steadiness  of  turning  was  such  as  to 
lead  to  increased  output  and  better  quality,  commanding  a higher 
price  on  the  market.  Of  this  no  actual  evidence  could  be  supplied, 
and  the  committee  have  been  unable  to  obtain  any  proof  whatever 
based  on  actual  experience. 

The  committee,  after  very  carefully  considering  the  above  results, 
and  after  a thorough  discussion  of  all  the  information  before  them, 
arrived  at  the  following  conclusions : — 

1.  That  in  good  installations  there  is  practically  no  difference  in 
cyclical  variation  between  mechanical  and  electrical  transmission 
when  measured  at  the  end  nearest  the  main  drive. 

2.  That  any  initial  cyclical  variation  which  may  exist  at 
the  driving  end  of  the  above  shaft  is  liable  to  be  increased  if 
transmitted  through  long  shafts.  This  can,  however,  in  many 
cases,  be  controlled  by  known  methods  of  destroying  synchronous 
vibrations. 

3.  That  so  far  as  any  irregularity  is  concerned  (excluding  break- 
downs), electrical  transmission  will  maintain  its  condition  better 
than  mechanical  transmission. 

4.  That  in  modern  textile,  combing,  spinning,  and  weaving 
factories,  where  those  factories  are  of  ordinary  dimensions,  and 
where  the  power  is  generated  on  site,  power  is  conveyed  with  less 
loss  by  mechanical  than  by  electrical  transmission ; but  where  the 
plan  of  the  buildings  is  irregular,  involving  awkward  angles  of 
drives  or  irregular  arrangement  of  machinery,  the  saving  in  power  j 
by  electrical  transmission  begins  to  appear.  The  Committee  find 

it  difficult  to  arrive  at  a definite  decision  as  to  the  exact  point 
where  the  friction  due  to  mechanical  transmission  is  excessive, 
owing  to  the  very  varied  conditions  which  obtain,  but  make  the 
following  suggestions: — 

5.  That  the  friction  loss  with  mechanical  transmission  is  excessive 
if  over  30  per  cent.  By  “ friction  loss  ” is  meant  the  proportion 
which  the  collective  friction  of  the  engine  drives,  and  shafting  with 
the  belts  on  the  loose  pulleys  of  the  driven  machines,  bear  to  the 
total  horse  power  when  the  whole  load  is  on  the  engine. 

6.  That  electrical  transmission  is  likely  to  be  most  efficient— 

(а)  Where  there  are  long  lengths  of  shaft  from  which  power  is 
not.  taken  off  at  intermediate  points. 

(б)  Where  machinery'  is  distributed  and  requires  starting  and 
stopping  frequently  during  the  day. 
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(c)  Where  machines  require  to  run  at  various  speeds  and  have 
those  speeds  altered  durfng  motion. 

(d)  Where  there  are  excessive  lengths  of  shafting,  making  it 
desirable  to  separate  these  into  two  or  more  lengths. 

The  question  as  to  the  adoption  of  electrical  or  mechanical 
driving  is  largely  one  of  cost,  which  can  only  be  decided  by  careful 
investigation  of  each  individual  case.  By  adopting  electric 
driving,  the  following  advantages  can  be  obtained,  whether  the 
power°be  generated  on  site  or  taken  from  an  outside  source  of 
supplv : — 

1.  Ea^e  of  checking  daily  the  power  required  for  running  in- 
dividual machines  and  departments,  and  of  detecting  any  faults 
or  deterioration  of  the  plant.  In  the  case  of  mechanical  driving, 
this  may  be  done  by  employing  some  form  of  power  meter. 

2.  Ability  to  run  only  a portion  of  the  plant — as,  for  instance,  on 
overtime — without  serious  loss  in  transmission.  With  mechanical 
transmission,  the  same  object  may  be  attained  by  the  judicious 
application  of  clutches  or  similar  mechanical  devices. 

3.  Reduction  in  the  number  of  belts,  Bhafts,  gears,  &c.,  with  con- 

sequent improvement  in  lighting  and  cleanliness  when  individual 
driving  is  adopted.  _ _ . 

4.  Ease  of  regulating  the  Bpeed  and  of  introducing  periodical 
speed  variations  in  certain  machinery,  if  individual  driving  be 
adopted. 

5.  Ease  of  utilising  the  available  Bpace  to  the  best  advantage 
and  of  extending  into  adjacent  buildings  at  any  time,  irrespective 
of  the  layout  of  the  same. 

6.  Saving  in  the  cost  of  the  engine  house  and  its  foundations, 
the  latter  made  possible  by  the  adoption  of  a high-speed 
generating  set.  Care  must  be  taken  that  the  possible  extra 
cost  of  other  portions  of  the  plant  or  buildings,  or  reservoirs, 
does  not  more  than  balance  any  saving  in  the  direction  indicated. 

The  following  further  advantages  may  be  obtained  if  an  outside 
source  of  supply  is  available : — 

1.  A reduction  in  the  first  cost  of  the  installation  and  buildings 
due  to  the  absence  of  power  generating  plant.  This,  in  conjunction 
with  the  corresponding  saving  in  floor  space,  may  be  utilised  for 
the  installation  of  productive  machinery. 

2.  Freedom  to  run  only  parts  of  the  plant,  and  to  work  overtime 
without  any  increase  in  the  cost  per  brake-horse-power  of  the 
power  used. 

3.  Unlimited  supply  of  power  available. 

4.  Less  liability  of  total  stoppage,  due  to  the  standing  plant  of 
the  supply  authority,  as  compared  with  private  generating  plant. 

This  report  is  not  to  be  regarded  as  complete  or  final,  but  is  pre- 
sented to  the  Society  as  an  indication  of  the  work  already  accom- 
plished by  the  Committee. 

G.  F.  Chabnock,  Chairman. 


DOMESTIC  ELECTRICITY. 


By  MAUD. 


After  a somewhat  chequered  and  interesting  experience 
with  regard  to  electric  lighting  and  the  simpler  forms  of 
electric  heating  and  cooking,  I decided  to  try  an  electric 
oven.  The  majority  of  housewives  shrink  from  this  mode  of 
cooking  chiefly  on  account  of  cost,  but  the  information  which 
I have  at  hand,  based  on  my  own  experience,  contradicts  this 
commonly  asserted  notion,  that  electricity  is  very  dear  for 
cooking  purposes. 

Let  us  take  first  the  simplest  and  most  commonplace 
method  of  cooking — that  of  a coal  fire — and  suppose  we 
have  to  deal  with  an  average-sized  cooking  range  ; this,  I 
find,  costs,  on  an  average,  to  cook  a dinner  consisting  of  a 
joint  (about  5 lb.),  pudding,  pastry  and  vegetables,  about  2^d. 
in  coal,  allowing  for  coal  at  16s.  per  ton  ; you  may  say  that 
for  this  price  you  also  have  a constant  supply  of  hot  water, 
but  this  is  not  always  the  case,  as  usually  the  boiler  damper 
must  be  closed  to  allow  sufficient  draught  to  heat  up  the 
oven,  and  therefore  the  cost  of  heating  water  for  the  house 
is  an  entirely  separate  charge. 

Passing  on  to  gas  cooking,  which  is  undoubtedly  the 
most  popular  method  of  cooking  at  the  present  time,  it  is 
found  that  this  costs  for  the  same  dinner  3d.  ; this  price 
does  not  include  the  time  and  gas  taken  to  heat  up  the  oven 
or  the  greater  time  taken  to  rid  the  oven  of  the  objection- 
able smells  (if  the  latter  precaution  is  not  taken  the  smell 
permeates  the  food). 

Thirdly,  we  come  to  electric  cooking,  as  regards  the 
cost  of  which  the  majority  have  such  hazy  notions.  This 
costs  for  the  same  dinner  2^d.,  with  electricity  at  Id.  per 


unit.  On  the  top  of  the  oven  stands  a boiler  for  vegetables, 
&c.,  all  the  rest  of  the  cooking  being  done  in  the  oven. 
This  oven  is  controlled  by  a switch,  which  allows  for  three 
heats:  the  first  of  these  is  low,  costing  a third  of  Id.  per 
hour ; the  second,  which  is  medium,  costs  a little  under 
three-quarters  of  Id.  per  hour  ; the  third,  is  high  heat,  with 
all  the  heater's  in  use,  the  cost  being  a little  less  than  1 2d. 
per  hour,  with  electricity,  as  previously  mentioned,  at  Id. 
per  unit. 

The  electric  oven  takes  a very  short  time  to  heat  up  to  its 
maximum  temperature,  and  when  so  heated  can  be  easily 
regulated  by  the  aforementioned  switches,  with  the  result 
that  meat  can  be  cooked  to  perfection,  and  cakes  and  pastry 
browned,  in  a way  almost  impossible  with  the  ordinary 
cooking  range.  It  will  also  be  found  that  the  lighter  forms 
of  confectionery  can  be  cooked  after  the  current  has  been 
switched  off,  by  means  of  the  heat  contained  in  the  oven. 

As  will  be  seen  by  this  article,  I am  enthusiastically  in 
favour  of  electric  cooking,  though  I must  confess  that 
previous  to  my  experience  with  this  most  usdful  form  of 
cooking,  I was  rather  sceptical  both  as  regards  the  cost  of 
electricity  for  cooking  purposes,  and  as  regards  the  reliability 
of  cooking  utensils,  but  I have  now  nothing  but  praise  for 
the  same,  after  having  given  this  oven  a good  and  fair  trial. 

It  would  probably  be  interesting  to  many  readers  to  know 
whether  electric  cooking  is  as  satisfactory  as  cooking  by  coal 
or  gas.  My  experience  has  taught  me  that  electric  cooking  is 
far  ahead  of  either  of  these,  its  competitors,  for  cooking 
purposes,  owing  to  the  very  even  temperature  obtained, 
which,  as  every  lady  knows,  is  essential  to  produce  satis- 
factory results.  The  only  fault  I have  to  find  is  the  entire 
absence  of  a ventilator  on  the  oven  ; the  want  of  this 
ventilator  means  that  there  is  always,  when  cooking,  a fair 
amount  of  steam  in  the  oven,  and  this  tends  to  take  up  some 
of  the  heat  which  should  be  given  to  the  contents  of  the 
oven.  I am  sure  this  small  thing  has  only  to  be  appreciated 
by  the  makers  to  be  remedied. 

On  the  score  of  cleanliness  the  oven  has  no  equal  ; all 
that  is  required  after  cooking  is  wiping  out  with  a damp 
flannel,  as  there  is  no  possibility  of  dust  and  dirt  as  with 
fires,  and  absolutely  no  smell  is  left  in  the  oven  after  cooking 
is  done.  When  the  oven  is  switched  on,  that  is  all  that  is 
necessary  for  the  heating  of  it,  and  there  is  not  the  continual 
poking  and  building  up  as  with  the  coal  fire,  which  must  be 
done  to  keep  the  oven  to  a maximum  even  heat,  the  result 
of  all  this  poking  being  that  the  heat  of  the  ordinary  oven  is 
continually  varying. 

From  the  numerous  questions  I have  been  asked  with 
regard  to  electric  cooking,  it  is  clear  that  ladies  are 
extremely  interested  in  the  subject,  and  I feel  confident 
now  that  the  bogy  of  cost  is  rapidly  disappearing  that  the 
electric  oven  will  soon  become  a household  article. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


GRENADA. — The  following  goods  are  admitted  free  of  duty 

Any  articles  for  the  use  of  His  Majesty’s  Bervice  or  for  the  use 
of  the  Government,  and  machinery  or  appliances  considered 
by  the  Governor-in-Council  to  be  useful  for  the  development 
of  local  manufactures  or  products,  or  to  be  imported  for  the 
development  of  any  business  or  manufacture  carried  on  by, 
or  belonging  to,  the  importer. 

The  following  duties  are  payable : — 

Carriages  and  other  vehicles  on  springs  10%  ad  val. 

Earthenware  (not  being  porous  and  unglazed)  and 

glassware % » 

Iron  and  steel,  whether  partly  or  wholly  manufac- 

tured  ...  •••  •••  •••  •••  ^ » 

Goods  not  specially  mentioned  in  the  tariff  - - • 74  /A  » 

The  value  of  imported  goods  for  the  purpose  of  calculating  duty 
is  the  true  invoice  price,  excluding  freight,  insurance  and  other 
charges. 

N.B.— No  parson  may  install,  erect,  maintain  or  use  in  the 
Colony,  any  apparatus  or  instrument  for  the  purpose  of  wireless 
telegraphy  without  a licence  from  the  Governor. 
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NEW  PATENTS  APPLIED  FOR.  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Eleo- 
tncal  Patent  Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


23,161.  “Improvements  in  gas  controllers,  electric  time  switches  and  other 
timing  devices.”  G.  O.  H.  Horbtmann,  E.  H.  Horstmann,  A.  Horstmann,  8.  A. 
Horstmann  and  W.  T.  Edgar.  October  11th. 

23,177.  “ improvements  in  magnetic  ignition  apparatus.”  R.  J.  Isaacson. 
October  11th.  (Complete.) 

23,179,  “ Improvements  in  or  relating  to  eleotrical  transmission  and  distri* 
bution  systems.”  A.  F.  Berry,  October  11th. 

23,217.  “Improvements  in  and  relating  to  the  control  of  eleotric  motors,” 
H.  C.  Leake.  October  11th. 

23.224.  “ Improvements  in  make  and  break  switches.”  J.  Wilson.  October 
11th, 

23.225,  “ Improvements  in  insulating  compounds  and  processes  of  making 
the  same.  British  Thomson-Houston  Co.,  Ltd,  (General  Electric  Co.. 
United  States.)  October  11th. 

23.227.  “ Improvements  in  electric  cut-outs.”  T.  E.  Murray.  (Date  applied 

^cto^er  17th,  1908,  being  date  of  application  in 
United  States.)  October  11th,  (Complete.) 

23.228.  “Improvements  in  electric  cut-outs.”  T.  E.  Murray.  (Date  applied 
for  under  Sec.  91  of  the  Act,  November  9th,  1908,  being  date  of  application 
in  United  States.)  October  11th.  (Complete.) 

23.229.  “Improvements  in  electric  cut-outs.”  T.  E.  Murray.  (Date applied 
See.  9i  of  the  Act,  November  80th,  1908,  being  date  of  application  in 

United  States.)  October  11th.  (Complete.) 

2i\i47V,“  Bou£le-Pole  spark  p,ug  ‘O'  use  with  internal  combustion  engines 
and  the  like.”  C.  H.  Naylor.  October  12th. 

23,269.  “ Improvements  in  mouthpieces  for  telephone  transmitters.”  M.  8. 
Hufschmidt  and  V.  F Wagner.  (Date  applied  for  under  Sec.  91  of  the  Act, 
(Complete  j°th’  19°8'  bemg  dat'e  °f  aH>'ication  in  United  States.)  Ootober  12th. 

23,291.  "Improved  arrangement  for  the  prevention  of  brush  sparking  in 
rotary  electric  frequency  transformers  having  commutators.”  Siemens 
Octobe?™  (Co^fete  I™'  <8ie“®ns-8chuckertwerke  G.m.b.H.,  Germany.) 

novuU80  j " Cpnabination  of  an  electrio  cable  jointer’s  hand-oart  and  an  eleotric 
cable  drum.  Callender’s  Cable  and  Constbuction  Co.,  Ltd.,  and  T 
Petersen,  October  12th.  * 

r " ImPr?vf“®rJt8  in  telephone  exchanges.”  Siemens  Bros.  & Co., 

Akt.-Ges.,  Germany.)  (Application  for  Patent  of 
Addition  to  No.  14,239,  1909.)  Ootober  12th.  (Complete.) 

■8I?’  “ Improved  arrangement  of  a combined  collector,  ring,  commutator, 
JiiC^eSV-f°r  USe  wl\h  a ,s,mal*  battery  to  start  petroleum  engines  fitted  with 
magneto  starting  apparatus.  A.  S.  J.  Chapman.  Ootober  12th. 

23,823.  “Improvements  in  machines  for  manufacturing  electric-welded  wire 
chains.”  C.  L.  Graves.  October  12th.  (Complete.)  weiaeu  wire 

R2 w3t  in  and  relating  to  telegraph  bulletin  printers.” 

(Complete!)  (E  eCtr'°  Press  BulIetln  Co„  United  States.)  October  12th, 

H2  w28f  /'ImP^e“ento‘n  and  relating  to  telegraph  transmitting  apparatus.” 
(Complete.)  ( Pre8s  Bulletin  Co”  United  States.)  October  12th. 

W^DiTciS^Octobtrlalh!  £°r  US6  in  radi0-telegraphy  or  telephony.” 

eleSlfitBZ^^'w^0130"  and  wall  plug  tor  use  in  connection  with 
8 A-  W.  Maconochie  and  T.  H.  Carey,  October  13th. 

for  eWtv,LlTV0Teme»ntS  to,01' ‘bating  to  current-collectors  or  trolley-heads 
Co.,eL™! ^ OctobeLTh  m3  ' M‘  MUNE°  aDd  RAILLES8  Electric  Traction 
23,404.  " Improvements  in  electricity  meters.”  F.  Becker.  (Date  amilied 

Ltd.  (General  Electric  Co.,  Unitedy  States.)  October  ISth  " ' 

23,416.  “Improvements  in  and  relating  to  the  voltage  regulation  nf  aitAv 

Sip'*” 

HE^&Co’&XtoblL^th61601110  telegraphy’’  A’  Mwrhead  and  Muir 
28,459.  " Improved  attachment  for  preventing  the  breakage  of  ihe 
ROBB.1"8  October  ltoh  l6adS  USed  with  electric  iron8’"  E.  T.  Pick  and  W.' 
28,466.  "Electric  bell  piano.”  A.  Hodgkins.  October  14th. 

nC‘d  aDd  tetographio  signalling  and  recording.” 

overhead  systom^E^j  ^ir°“eyB  f°r  use  in  electric  tramways  on  the 
C W.  WEDmNo  and  LConnelly.  0™tobor'  IR,]biFnEr,KIlICKBi  B E.  Russell, 
X-  (("  Iraprovcd  bulgla>'  electric  alarm."  A.  8.  Newman.  Ootober  14tb. 
V.T.m  ln  etoetrical  switches  of  the  push-button  type  ” 

" Wati-Installationen  fur  Stark-und-Bchwachsthom  Caul  Bchulv 
(Date  applied  for  under  8ec.  91  of  the  Act,  October  16th,  1908  being  date  of 
application  in  Germany.)  October  14th.  (Complete)  g 

A.^lloHms^Tctob™1 S”8  d<3ViCe  °r  ‘erminal  ,W  eleotrical  oonductors.” 

,5,?:  ffgaMsgss. ; 

asr&sss  *.v$ggt 

otololvnh ase tl „l?i  n'tornatbig  current  transformers  for  conversion 
TZF™  1 to  61D8l«-Phase  currents.”  O.  L.  Roberts.  October  15th 

wai!r  an d1  TP Ilo t o lab ^ ° October  lotto*  °r  °ther  a,irm  0r  iDdicat0'-”  d- 

(Dau  aDDliedTo/Snder 1 '??  "8e  '7ith„Sle,ctric  motors.”  II.  C.  E.  Jacobv. 

in  apph*  ation  NnU27\,|iVtrfi»^?r^COel?bern28Sd|  J908’  An  lnvontion  comprised 
in  arpii  ation  No.  27,»(,7,  dated  Docember  23rd,  1908.)  October  16th. 


fWT; 


British  'J 
October  16 


?ieuT)eCt°r  °f  etoctromagnotic  waves.”  A.  G.  Rossi. 

Dents  In  and  relating  to  olertrio  transformers."  British 
-o.,  did,  (General  Electric  Co.,  United  States.)  October 

uents  in  and  relating  to  dynamo-electric  machines” 
'-i -n  Cm.,  Lid.  (General  Electric  Co.,  United  States.)- 


23,670.  " Rigid  suspended  plate-handling  eleotrio  crane.”  B.  WiuTirr 
Head.  October  15th. 

October  10tlftarling  deV‘°e  for  eleotrio  motors.”  W.  N.  Stewart  and  E.  F 

23,719.  “ Improvements  in  and  relating  to  electrio  circuit  closing  devices 
16th!  (CompletoT6  Aut0matl°  8treet  Indioating  Co.,  United  States.)  Octob 

a f 2u ’ i, n To1  m ° m ® ^ n,ta  in  devi°es  for  the  automatic  counting  and  recordi 
of  telephone  calls.  J.  Kiessler.  October  16th.  (Complete.) 

23,747.  " Improvements  relating  to  eleotric  signalling  means.”  E 

Graham.  Ootober  16th.  (Complete.)  means.  r. 

23,756.  "Improvements  in  dynamo-eleotrie  machines.”  H.  Lippelt 

(Date  applied  for  under  Sec.  91  of  the  Act,  October  16th,  1908,  being  date  of 
application  in  Germany.)  October  I6th.  (Complete.)  8 e ol 

S.SRowNImPoXb“r?6Sthn  Tcomple?em)enting  deVi°e8  f°r  U8e  te  tel°ph°ny'’ 


PUBLISHED  SPECIFICATIONS. 


1908. 


1 

°°ps‘f  *x  w e :.bs?. 

pool  and  Bradford  ( price,  post  free,  9d.  (in  stamps). 

————— 

Inductor  Coils  and  Transformer  Apparatus.  H.  F.  Bigge,  F.  R.  Butt  and 
J.  H.  Webb.  19,885.  September  22nd. 

Time-Element  Devices,  applicable  to  Electric  Circuit  Breakers  and  other 
Apparatus.  J.  G.  Statter.  20,468.  September  29th. 

Brake  Blocks,  Electric  Collector  Shoes,  and  the  like.  J.  Taylor.  20,472. 
September  29th. 

C0Narct“n  CLoECT72l!°rtobeiJis4  ^ ^ ^ jGb—“'  Electric 

Electrolytic  Decomposition  of  Sodium  and  other  Chlorides  in  the 
0F  Caustic  Soda  and  other  Useful  Products.  R.  J.  Levy. 
20,787.  October  2nd.  J 

Electrically-driven  TRAms,  especially  Applicable  to  Trackless  Trains. 

of  October  10th.  (Application  for  Patent  of  Addition  to 

Protective  Devices  fob  Electric  Distribution  Systems  of  the  type  known 
, i?T,n!NG  Alters.  British  Thomson-Houston  Co.  (General  Electric 
Co.)  22,134.  October  I9th, 

She:;\™‘n'g  of  E^CTmcAL  Wires.  J.  J.  Rawlings,  H.  W.  Handcock  and  A.  H. 
Dykes.  24,348.  November  12th. 

Electric  Automatic  Call  Boards  for  Controlling  Time  Signals  and 
November  16thNECTED  THEHEWITH’  J’  Appleby  and  A.  E.  Drew.  24,618 

Regulation  of  the  Power  Factor  in  Systems  of  Alternating  Electric 
Current  Distribution.  British  Thomson-Houston  Co.  (General  Electric 
Co.,  U.S.)  25,556.  November  21st. 

Eleotrio  Clocks,  T.  J.  Murday.  26,239.  December  4th. 

Improvements  in,  and  in  the  Production  of,  Tilting  Shade  Holders  or 
Carriers  for  Electric  Lamps.  M.  Lawton  and  H.  Whatson.  27,816. 
December  22nd.  ’ 

Electric  Batteries.  A.  J.  Boult.  (T.  McNaughton.)  28,286.  December  28th. 

Electric  Self-Winding  Clocks.  A.  J.  Boult.  (H.  O.  Jackson  and 
T . McNaughton.)  28,286.  December  28th. 

Electric  Secondary  Clocks.  A.  J.  Boult.  (H.  O Jackson  and  T 
McNaughton.)  28,287.  December  28th.  Jackson  and  T. 

Voltmeters,  Ammeters,  Wattmeters,  and  like  Electrical  Indicating  and 
REOORDmo  Apparatus.  W.  O.  Smith  and  W.  Phillips.  28,522.  December 


1909. 


Apparatus  for  the  Production  of  Electric  Impulse  Charges  for  the  Purpose 
of  Wireless  Telegraphy.  S.  Eisenstein.  17,217.  July  23rd.  (Applica- 
tion for  Patent  of  Addition  to  No.  10,019  of  1908.)  ' PP 

Dynamo-Electric  Machines.  A.  Boeckel,  O.  Grfinberg,  J.  K.  Krukovski  and 
E.  Luxembourg.  72.  January  1st.  (Date  applied  for  under  Rule  13, 
September  24th,  1908.) 

Electric  Furnace.  Aktiebolaget  Elektrimctall.  4,553.  February  24th  (Date 
applied  for  under  International  Convention,  March  10th,  1908.) 

Locking  Device  for  Electric  Switch-Boxes.  C.  Wustet  Cie.  4,661.  February 
24th.  (Date  applied  for  under  International  Convention,  April  15th,  1908.) 

Protective  Devices  for  Alternating  Current.  Allgemeine  Elektricitkts 
U/8-  u6i“;-  ”to„roh  9th-  (Date  applied  for  under  International  Convention, 
March  12th,  1908.) 

Electrical  Heating  Device.  G.  Cooper,  F.  C.  Sharp  and  T.  A.  Stevens. 
12,562.  May  27th. 

Suspension  Devices  for  Supplying  Electric  Current  from  Overhead  Wires 
to  Arc  Lamps  and  other  Apparatus.  A.  Schweiger.  18,661.  June  10th. 

Electric  Contact-Breakers  particularly  Applicable  for  Induction 
Sparking  Coils.  R,  W.  Grant.  14,117.  June  16th. 

Regulamon  of  Alternators  Running  in  Parallel.  Allgemeine  Elektricitats 
July  2^V,U,y  23rd'  Date  appl,ed  ,or  under  International  Conventio 

Telephone  Systems.  E.  W.  Smith.  2,151.  January  29th.  (Application 
Patent  of  Addition  to  No.  22,688,  1907.) 

Eleotr10  Apparatus  for  Controlling  the  Operation  of  a Number 
or  other  Devices  from  a Distant  Point.  C.  Wirth  and  C.  Be< 

, "Ja rch  10th.  (Date  applied  for  under  International  Conventk 
March  11th,  1908.) 

Maoiunfs  for  Covering  Wire  or  other  Electric  Conductors  with  Insulating 
Material.  H.  L.  Owen.  7,531.  March  29th. 

Aerial  Electric  Cut-outs,  Electrical  Bridge  Couplings,  and  the  li: 

E.  Wechmar.  9,803.  April  24th. 

Device  for  Starting  and  Cutting-out  Electric  Motors.  Zucker  Fabrikk 
» tha  V 13,9S8’  May  24th.  (Date  applied  for  under  International 
Convention,  June  1st,  1908.) 
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Far  oftener  than  we  like  do  we  receive  complaints  ol 
favouritism  in  the  appointment  of  public  officials.  Corres- 
pondents who  smart  under  failure  to  secure  berths  for  which 
they  thought  they  were  fairly  in  the  running,  hint  at  many 
things  that  they  do  not  care  to  enlarge  upon  for  publication. 

It  is  favouritism,  they  say,  not  merit,  that  decides  who  shall 
succeed.  Men  elected  in  the  public  interests  to  seats  in 
municipal  councils,  besmirch  our  public  life,  and  the  reputa- 
tions of  their  colleague  councillors,  by  taking  private  advantage 
of  public  office.  They  are,  of  course,  only  the  black  sheep, 
but  the  act  of  one  or  two  unfortunately  discredits  the  whole 
municipal  family,  and  men  who  could,  and  ought  to,  serve 
the  public  well,  too  often  hold  aloof,  because  the  public 
suspects  the  candidate  for  electoral  position  of  having  private 
personal  ambitions.  Sometimes  the  misdeeds  or  unfair 
favouritisms  leak  out,  and  reputations  of  offenders  are  nailed  to 
the  municipal  .pump,  for  all  comers  to  study,  and  studying  to 
profit  thereby.  But  for  every  actual  case  that  is  revealed  there 
are  many  others  where  our  correspondents  can  see  nothing 
more  than  smoke,  the  cause  thereof  lying  concealed.  We 
are  prepared  to  make  every  allowance  for  a man  out  of 
work,  or  for  an  unsuccessful  seeker  after  promotion,  so  in  the 
absence  of  actual  evidence  we  prefer  to-  take  their  complaints 
cum  gram  sails , or,  at  any  rate,  very  guardedly.  Consider- 
ing that  we  have  such  a very  large  number  of  councillors, 
and  that  there  is  practically  an  open  door  for  the  lowest  and 
least  educated  class  of  man  with  little  more  than  his  bag  of 
tools  to  call  his  own,  to  obtain  office,  also  that  too  many  men 
of  the  right  stamp  regard  municipal  life  with  contempt,  our 
standard  of  municipal  purity  as  revealed  is  wonderfully  high, 
but  that  standard  will  only  be  maintained,  or  improved 
upon,  by  our  making  as  public  as  possible  an  example  of 
those  whose  guilt  is  proved.  The  Guardians  pro- 
secutions of  several  years  ago  cleared  the  air 
very  considerably,  and  in  doing  so  must  have  caused 
much  fluttering  in  the  dovecotes  of  the  undetected  ones. 
These  prosecutions  related  more  to  dishonesty  in  contract 
transactions.  It  would  not  be  wise  to  write  all  the  things 
we  know  about  some  municipal  appointments,  how  they  have 
been  arranged  or  secured,  how  councillors  have  even  tried  to 
arrange  matters  with  prospective  candidates  in  advance 
before  anyone  was  supposed  to  know  who  the  candidates 
were  ! We  do  not  ask  engineers  who  have  had  experiences 
of  these  kinds  to  write  them  to  us,  for  some  of  them  are 
better  forgotten — we  do  nbt  want  to  stir  up  mud,  especially 
when  we  remember  that  councillors  are  ever  on  the  change, 
and  that  those  now  in  office  might  be  reflected  upon  by 
allusion  being  made  to  the  sins  of  their  predecessors  in  office. 
Bat  while  we  do  not  ask  for  such  epistles,  we  do  not  doubt  that 
these  few  words  will  remind  this  and  that  electrical  engineer 
of  something  he  has  either  experienced  himself,  or  has  heard 
of  concerning  some  confrere.  When  men  whose  occupation 

.[721]  !> 


biiugs  them  in  a pound  or  two  a week  have  the  giving  away 
of  beiths  varying  from  three  to  ten  times  their  own  annnal 
incomes,  they  are  plunged  into  a new  and  unaccustomed  sphere 
that  is  attractive,  no  doubt,  but  one  which  is  fraught  with 
dangers  unless  the  councillor’s  moral  standard  be  absolutely 
beyond  reproach.  But  as  we  have  said,  we  do  not  believe 
that  cases  of  public  office  being  made  to  save  personal  ends 
are  numerous.  One  actual  case  may  set  suspicions  working 
in  a dozen  places,  and  legendary  growths  are  matters  of 
common  occurrence.  It  is  quite  easy  to  allow  mistrust  to 
be  engendered  for  which,  if  one  knew  the  actual  facts,  there 
would  be  no  justification.  We  ought  to  be  carefully  on  our 
guard  before  we  sear  the  reputation  of  any  man.  We  may  be 
very  confident  that  we  are  the  only  person  on  earth  possess- 
ing the  advertised,  qualifications  for  a particular  post — that  is 
a mistake  to  begin  with,  for  there  are  a good  many  things 
about  that  job  that  we  know  nothing  of,  and  there 
are  more  good  men  about  than  we  remember  until 
we  enter  into,  competition  with  them.  Tell  us  that  some- 
body who  is  a far-removed  relative  of  the  least 
influential  member  of  the  Committee  has  secured  the 
appointment,  and  we  are  quite  ready  to  believe  that  his 
success  was  unfairly  come  by.  Sometimes  our  suspicions 
may  be  justified. 

f >nly  last  week,  according  to  the  Daily  Express , one  of  the 
London  Borough  Councils  was  engaged  discussing  an  unwise 
action  on  the  part  of  one  of  its  Aldermen  and  its  elec- 
trical engineer.  The  agenda,  it  seems,  contained  the 
following  : — 

That  the  committee  had  that  a young  man,  who  is  the  son  of 

li<;?irm1aoo?eQneeS?y’  waS  enSaSed  at  ^e  King’s  Road  Station  in 
April,  1909  as  an  improver,  under  the  name  of  MacCarthy,  at  the 
suggestion  of  the  chief  electrical  engineer  and  with  the  consent  of 
Alderman  Hennessey. 

After  discussion  at  the  St.  Pancras  Council  meeting  it 
was  lesolved  to  let  the  matter  drop,  “as  it  was  considered” 
(we  are  quoting  from  our  daily  contemporary)  “ that  Aider- 
man  Hennessey  had  been  punished  sufficiently  by  the  appear- 
ance of  the  Committee’s  finding  on  the  Council’s  agenda. 
Arrangements  have  been  made  which  will  prevent  anything 
of  the  kind  occurring  again.  Mr.  Hennessey  is  a Socialist 
Ajderman,  and  a J.P.” 

But  what  about,  the  remark  “at  the  suggestion  of  the 
chief  electrical  engineer  ” ? We  are  sorry  that  that  appears 
in  the  minutes,  and  that  it  has  gone  forth  to  the  public, 
liiere  might  have  been  nothing  whatever  wrong  in  the 
appointment  of  Hennessey  under  his  own  name,  he  may  be 
most  acceptable  as  an  improver  in  a central  station,  but 
suspicions  of  unfairness  and  favouritism  are  likely  to  arise 
when  there  is  an  attempt  to  make  Hennessey  appear  to  be 
somebody  else  because  he  is  the  son  of  an  Alderman. 


upkeep  or  loss  from  breakdowns  been  many  times  the  savino 
m first  cost,  but  the  reputation  of  the  undertaking  ha? 
suffered  in  consequence.  One  of  the  chief  argument 
against  municipal  trading  is  that  highly  technical  businS 
departments  are  too  much  under  the  control  of  committees 
of  laymen  who  frequently  disregard  the  recommendations 
of  their  salaried  engineers. 

It  may  be  said  that  those  who  have  given  practical  credit 
to  contractors  for  good  work  done,  while  at  the  same  time 
encouraging  reasonable  competition,  obtain  far  more  satis 
factory  results,  in  the  long  run,  than  those  who  jump  at  the 
lowest  tender  regardless  of  obvious  circumstances,  and  in 
consequence  turn  their  power  stations  or  other  undertakings 
into  collections  of  odd  and  assorted  plant. 

<>ne  can,  however,  go  to  the  opposite  extreme  in  this 
question  of  preference,  and  some  of  the  leading  manufacturers 
of  electrical  plant  have  at  times  made  loud  complaints  of 
consulting  engineers,  favouring  certain  concerns,  particularly 
those  from  abroad,  and  refusing  to  allow  British  firms  of  repute 
reasonable  opportunity  for  tendering  for  important  work, 
inis  has  especially  been  the  case  in  some  classes  of  work  >'n 
connection  with  mines  lighting  and  power  stations. 

Lxperts  are  employed  by  municipal  bodies  and  private 
parties  for  the  purpose  of  preparing  designs,  issuing  specifica- 
tions  and  adjudicating  on  the  most  favourable  all-round 
offers  received  The  effect  of  placing  all  orders  in  one  direction, 
on  the  ground  that  some  machinery  manufactured  in  this 
country  during  the  early  days  of  high-tension  work 
gave  trouble,  or  that  responsible  firms  at  home  have  not 
previously  supplied  plant  fitted  with  easily  designed  details 
is  nob  only  to  purchase  at  non-competitive  prices,  but  also  to 
aeteat  the  main  object  with  which  experts  are  employed,  that 
is,  to  furnish  technical  advice  and  unbiased  opinions 

borne  engineers  think  themselves  hardly  used  when  their 
motives  are  questioned  by  those  in  the  trade,  after  one  firm 
Has  been  particularly  favoured  to  the  practical  exclusion  of 
all  others,  but  in  matters  of  this  kind,  the  more  open  and 
above-board  the  inquiries  and  contract  arrangements,  the 
less  is  the  opportunity  for  dissatisfaction  on  the  part  of 
unsuccessful  tenderers. 

The  remarkably  good  results  so  far  obtained  from  the 
engines,  turbines,  generators  and  sub-station  plant  of 
British  design  and  construction,  supplied  to  the  London 
Bounty  Council,  at  a time  when  very  little  had  been 
attempted  at  home  previously  on  so  large  a scale,  tend  to 
show  that  those  who  run  down  all  plant  made  in  this 
country,  or  confine  all  their  orders  to  one  firm,  must  be 
actuated  not  merely  by  prejudice,  but  must  be  in  a state  of 
ignorance  of  the  all-round  progress  that  has  taken  place  at 
borne  in  recent  years. 


Common-Sense  riI  A ,N°TE  aPPeared  our  “ Contracts 

Contracting.  losed  column  last  week  on  the  results 
of  tenders  for  motor-generators  for  the 
Condon  County  Council.  The  order  was  placed  with 
Messrs.  Dick,  Kerr  & Co.  at  a price  considerably  above  the 
lowest  tendered  because  the  Council  “ already  had  a number 
of  their  machines  of  the  kind  working  satisfactorily.” 
W ithout  in  any  way  casting  aspersions  on  those  firms  who 
quoted  lower  prices,  it  may  be  said  that  this  is  a somewhat 
unusual  step  to  take,  and  the  County  Council  may  be  con- 
gratulated on  allowing  a question  other  than  that  of  first 
cost  to  influence  its  decision,  though  this  is  a policy  that 

has  by  no  means  usually  been  followed  by  municipal  bodies  in 

recent  years. 

It  is  a frequent  complaint  of  the  municipal  contractor 
that  manufacturing  goodwill  must  be  regarded  as  a very  small 
as-et,  and  that  any  special  pains  to  make  a good  job,  give 
‘ U!  i a-sistance,  or  do  work  beyond  the  strict  letter  of  the 
contract,  are  to.  all  intents  and  purposes  thrown  away  if  in 
i m urc  competition  for  work  a rival  contractor,  perhaps  one 
wit  tout  the  same  reputation  or  experience,  happens  to 
quote  a few  pounds  lower. 

It  has  often  happened  that  after  one  make  of  plant  has 
given  satisfaction,  a cheaper  make  has  been  adopted  on 
ex  ensions  being  required,  and  not  merely  has  the  cost  of 


The  Elf  THE  Deed  f°r  enbiaeers  in  charge  of 

of  the  Eight  ^ar^e  cen*'ra^  stations  to  keep  a sharp  eye 
Hours  Act.  uPon  the  quality  of  the  fuel  which  is  now 
being  delivered  to  them,  especially  when 
this  fuel  is  slack  or  small  coal,  is  emphasised  strongly  by 
some  figures  which  have  been  published  lately  in  the  chief 
organ  of  the  coal  mining  industry  in  this  country,*  relating 
to  the  increase  in  the  percentage  of  ash  in  the  small  coal 
produced  by  the  South  Wales  coal  mining  district. 

In  the  year  1887  the  percentage  of  ash  in  the  coal  from 
1G  leading  collieries  using  Cardiff  as  their  port  of  shipment 
averaged  8-48  per  cent.,  while  in  August,  1909,  the 
corresponding  figure  was  14-2  per  cent.  Similarly,  in 
Monmouthshire  the  percentage  of  ash  has  risen  from  12’04 
to  1 5 58  per  cent.  To  quote  the  paper  and  article  from 
which  these  averages  are  compiled  : — 

This  statement  speaks  very  largely  for  itself,  and  will  probably 
both  astonish  and  grieve  those  who  have  at  heart  the  best  interests 
of  the  trade.  It  will  be  seen  that  in  many  cases  the  yield  of  ash 
has  been  doubled;  that  in  a few  it  has  been  more  than  trebled; 
and  that  only  in  rare  instances  has  it  been  kept  stationary.  Of 
course,  analyses  vary  appreciably,  even  in  short  periods,  but  they 
have  never  shown  such  unsatisfactory  results  as  they  have  done 
since  the  Mines  Eight  Hours  Act  has  been  in  operation.  In  order 

Iron  and  Goal  Trades  Review,  September  24th,  1909,  " The  Small 
Coal  Problem.” 
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to  minimise  that  Act’s  restrictive  effect  on  outputs,  every  eflort  has 
been  made  by  colliery  managers  to  accelerate  the  rate  of  produc- 
tion, and,  apparently,  one  of  the  many  consequences,  unfortunately, 
of  these  efforts,  has  been  increased  carelessness  in  the  filling  of 
trams,  and  a corresponding  decline  in  the  quality  of  small  coal.  A 
few  instances  may  be  mentioned  in  illustration.  In  February  last, 
the  percentage  of  a9h  yielded  by  colliery  A was  11'20— last  month 
the  percentage  was  1418  ; in  the  case  of  D it  has  increased  from 
10’83  to  1328 ; whilst  in  other  cases  it  has  increased  from  8 90  to 
13-90 — from  110  to  13-52— from  11-32  to  12  40— from  1110  to  13  96, 
and  from  16‘36  to  1 8'88. 

As  proof  that  this  deterioration  in  quality  is  not  confined  to 
the  South  Wales  mining  district,  we  may  quote  the  experience 
of  a firm  in  South  Lancashire,  who  have  been  sampling  and 
testing  their  supplies  of  small  coal  regularly  since  the  begin  - 
ing  of  the  year,  and  who  have  found  a notable  increase  in 
the  percentage  of  ash  in  the  coal  delivered  during  the  last 
two  months. 

Under  these  circumstances  we  advise  all  engineers  to  peruse 
carefully  our  leading  article  of  September  24th,  upon  “ Fuel 
Supply  Contracts,”  and  to  consider  whether  it  will  not  be 
advisable  to  adopt  one  or  other  of  the  systems  of  purchase 
there  referred  to,  in  the  framing  of  the  fuel  contracts  for  the 
coming  year. 


We  have  received  from  Mr.  W.  H. 
The  Japan-  Stentiford,  the  secretary  of  this  Exhibition, 
_ which  is  to  be  held  at  Shepherd’s  Bush 

next  year,  a batch  of  documents  describing 
the  undertaking.  Electrical  firms  who  propose  taking  an 
interest  in  the  matter  can  obtain  copies  of  the  prospectus  by 
writing  to  him  at  the  Exhibition  Offices  at  the  Exhibition. 
It  is  expected  that 'the  unique  character  of  the  Far  Eastern 
exhibit,  which  is  wholly  under  the  auspices  of  the 
Imperial  Japanese  Government,  will  have  greater 
drawing  powers  than  even  the  Franco-British  Exhibi- 
tion. Though  the  Exhibition  is  not  officially  recog- 
nised by  the  British  Government,  a keen  interest  is  being 
taken  in  it  by  many  of  the  most  eminent  personages  in  the 
kingdom  and  by  members  of  the  Government,  and  it  is  hoped 
that  the  British  section  will  not  be  less  interesting  than  the  dis- 
play of  arts,  crafts  and  products  of  Japan  and  its  neighbouring 
countries.  The  members  of  the  British  electrical  industry 
are  being  circularised,  drawing  attention  to  the  excellent 
opportunity  that  will  be  afforded  of  bringing  our  manu- 
factures under  the  notice  of  the  many  Far  Eastern  and 
other  desirable  foreign  visitors — possible  purchasers  of 
engineering  material.  Many  visitors  are  expected  from  the 
Continent  and  America.  We  have  before  us  a plan  showing 
the  proposed  arrangement  of  the  different  classes  of 
engineering  exhibits  in  the  Machinery  Hall.  The  electrical 
engineering  exhibits  will  lie  between  the  spaces  devoted 
respectively  to  gas  and  mechanical  engineering  stands  on  the 
British  side  of  the  Hall.  A supply  of  direct,  single-phase 
and  three-phase  current  will  be  available  for  lighting  and 
power.  The  tariff  for  space  will  be  the  same  as  at  the  Franco- 
British  Exhibition  of  last  year.  Mr.  Stentiford  will  send 
copies  of  the  plan,  together  with  space  application  forms,  to 
any  firm  interested  in  the  matter.  We  hope  that  our  manu- 
facturers will  not  allow  the  matter  of  this  exhibition  to  be 
shelved  without  giving  the  fullest  possible  consideration  to 
the  chances  of  deriving  benefit  directly  and  otherwise  from  a 
demonstration  of  their  capabilities  before  Far  Eastern  visitors. 


' The  Ro  Not  so  long  ago  there  was  considerable 

Steel  Wheel  controversy  58  the  best  type  of  wheel 
for  electric  tramcars,  but  the  struggle 
then  was  between  chilled  iron  and  steel  tires.  It  was  well 
fought  upon  both  sides,  and  the  steel  tire  won  in  the  end, 
although  the  chilled  wheel  is  used  largely  still  in  its  home 
across  the  Pond,  and  in  the  British  home  of  its  adoption. 

During  that  controversy  whispers  reached  us  of  another 
rival  in  the  field,  and  in  the  interval  we  find  it  a champion 


grown,  already  at  fisticuffs  with  its  fore-runners.  This  is 
the  rolled-steel  wheel,  partaking  of  the  nature  of  both 
predecessors,  for  it  is  solid  like  the  chilled  iron  wheel,  and 
it  is  made  of  the  same  material  as  the  rolled  steel  tires. 


Therefore,  if  the  newcomer  finds  the  universal  favour  which 
some  of  its  admirers  predict,  it  may  be  said  that  the  battle 
between  “ chilled  ” and  “ tire  ” resulted  in  no  win  for  either 
but  a compromise. 

It  is  evident,  from  the  report  presented  by  a committee 
to  the  American  Street  and  Interurbau  Railway  Engineering 
Association,  that  the  rolled  one-piece  wheel  is  making  rapid 
progress  in  the  U.S.A.  Fifty  companies  returned  data  on 
these  wheels,  and  it  is  said  that  many  of  the  larger  concerns 
are  adopting  them  as  safer  and  more  economical  than  the 
steel-tired  wheel. 

The  diameters  used  vary  from  30  in.  to  37^  in.,  and  the  . 
radial  wear  seems  to  be  the  same,  whether  tired  or  solid  * 
wheels  are  used.  In  some  cases  rims  are  worn  to  an  extreme 
limit  of  in.,  but  the  majority  of  roads  use  limits  ranging 
from  1 in.  to  in.  ; | in.  is  considered  perfectly  safe  with 
a rolled  steel  wheel,  but  tires  worn  to  this  degree  tend  to 
loosen. 

As  might  be  expected,  the  wheel  makers  were  not 
anxious  to  give  away  anything  about  the  composition  of 
their  products,  and  only  one  reply  was  received  to  the 
question  asking  for  specifications.  This  maker  uses  the 
following  mixture  : — 


Carbon 

Manganese 

Phosphorus 

Silicon 

Sulphur 


0'65  to  0'85  per  cent. 
0'60  to  0 90  per  cent. 
0 60  per  cent. 

0-15  to  0 3 j per  cent, 
0;05  per  cent. 


As  no  indication  is  given  of  the  status  of  this  maker,  or 
where  his  wheels  are  marketed,  it  is  not  possible  to  judge 
whether  the  analysis  is  good,  bad  or  indifferent  in  practice, 
although  it  appears  to  be  similar  to  the  usual  composition  of 
British  steel  tires. 

Probably  it  is  the  same  maker  who  provides  an  interesting 
outline  of  the  process  of  working  up  the  wheel  from  the 
ingot.  A long  ingot  is  cast  vertically  and  cropped  cold, 
discarding  all  segregation  and  shrinkage  defects.  The 
resulting  billet  is  pressed  into  rough  shape  under  a 12,000- 
ton  hydraulic  press,  whence  it  emerges  from  6 in.  to  10  in. 
less  in  diameter  than  the  finished  wheel.  It  is  of  the  utmost 
importance  that  the  metal  shall  be  homogeneous  and  solid, 
and  the  centre  of  the  “ blank  ” which  comes  from  the  press 
contains  any  piping  or  segregation.  The  centre  is  punched 
out  to  make  the  bore  of  the  wheel,  so  that  the  imperfections 
are  removed  in  the  punching,  which  weighs  18  lb.  and 
upwards.  The  blank  is  now  rolled  in  a specially-constructed 
very  heavy  mill,  in  which  the  work  is  done  on  the  plate 
(web)  and  rim,  expanding  the  diameter  until  the  finished 
section  is  obtained.  The  rim  is  entirely  surrounded  by  rolls, 
except  that  portion  from  which  the  web  springs.  Rolling 
increases  the  density  of  the  metal,  as  with  steel  tires  and  rails. 

Makers  are  unanimous  in  declaring  that  the  rims  of 
rolled-steel  wheels  are  uniformly  hard  throughout  their 
depth,  but  the  experience  of  users  is  that  the  last  turning  is 
slightly  softer  than  the  first. 

The  Committee  conclude  that  at  the  present  Lime  there  is 
not  enough  experience  to  enable  them  to  make  a definite 
statement  as  to  which  type  of  wheel  is  preferable  ; but  it 
would  seem  reasonable,  in  their  opinion,  that  a one-piece 
wheel  should  be  better,  or  at  least  safer,  than  one  made  of 
several  parts.  Although  the  rims  are  not  quite  homogeneous 
throughout  their  life,  they  have  a greater  safe-wearing  depth 
than  steel  tires,  and  the  scrap  value  is  in  favour  of  the  one- 
piece  wheel. 

Little  or  nothing  has  been  heard  of  the  rolled-steel  wheel 
on  this  side  of  the  water,  but  American  practice  is  sure  to 
be  reflected  here  sooner  or  later,  just  as  British  improvements 
always  influence  American  standards,  albeit  without  much 
acknowledgment  in  most  cases.  Oft-times  an  innovation  is 
overtaken  by  the  fate  which  is  natural  to  exotics  treated  as 
hardy  plants,  but  upon  occasion  a long  and  useful  life, 
follows  the  transplantation.  In  this  particular  case  the 
chances  seem  to  be  that  the  rolled-steel  wheel  will  strike  a 
true  graft  in  these  islands,  but  it  may  not  be  for  another 
while. 
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FEATURES  OF  THE  DESIGN  AND 
OPERATION  OF  ROLLING  MILL  MOTORS 
AND  THEIR  ACCESSORIES. 


By  W.  MANKTELOW. 

A reasonable  knowledge  of  the  general  method  of  manu- 
facturing iron  and  steel  rolled  sections  is  here  assumed  in 
order  to  allot  the  maximum  space  possible  to  the  consideration 
of  the  following  matters  : — («)  A brief  discussion  of  the 
relative  advantages  of  electric  and  steam  drive  for  the  rolls  ; 

(b)  the  energy  and  horse-power  required  in  rolling  mill  motors ; 

(c)  the  proportion  of  the  maximum  h.p.  demand  that  need 
be  taken  as  the  basis  of  the  continuous  rating  of  the  various 
machines  ; (d)  allowance  to  be  made  for  auxiliaries  ; (e) 
types  of  electric  motor  used  for  roll  driving  ; (/)  gearing  of 
motors  to  rolls  and  reversal  considerations  ; (g)  use  and 
design  of  fly-wheels  as  large  energy  reservoirs  ; ( h ) secondary 
batteries  as  load  equalisers. 

(a)  Electrical  v.  Steam  Driving. — Electric  driving  for 
rolling  mills  has  now  proved  commercially  economical  in 
working  over  periods  of  several  years  in  many  Continental 
and  American  works,  and  is  at  present  installed  in  several 
large  English  concerns.  The  high  capital  cost  of  electrical 
operation,  particularly  when  its  adoption  necessitates  the 
scrapping  of  an  existing  steam  plant,  is  its  chief  objection  ; 
but  even  so,  it  has  been  repeatedly  justified  by  results.  By 
the  substitution  of  an  electric  for  a steam  drive,  it  is  usually 
possible  to  work  at  higher  daily  outputs  while  running 
shorter  shifts  and  employing  fewer  men. 

Not  only  is  electric  operation  more  efficient,  it  is  also 
more  reliable  and  steady  ; this,  combined  with  the  higher 
rolling  speeds  permissible,  results  in  an  increase  of  output  of 
from  20  to  50  per  cent,  being  obtained.  Electric  motors 
and  their  control  gear  occupy  far  less  floor  space  than  the 
corresponding  steam  equipment,  and  extensions  are  more 
readily  made.  The  adoption  of  electric  drive  for  the  mill 
motors  is  usually  accompanied  by  a complete  replacement  of 
all  steam  power  in  the  works,  all  the  advantages  consequent 
on  the  centralisation  of  power  then  accruing.  The  ease 
with  which  the  energy  consumption  in  any  operation  can  be 
accurately  measured  is  a most  valuable  feature  in  aiding  the 
evolution  of  economical  means  of  working. 

(b ) Energy  and  Horse-Power  Required. — -The  energy 
required  to  effect  a given  purpose  is  naturally  the  true 
criterion  of  the  efficiency  attained,  the  horse  power  expended 
being  mainly  concerned  with  the  speed  of  working.  In  the 
present  case,  however,  the  capital  cost  of  the  installation  and 
hence  its  indirect  working  charges  depend  on  the  horse- power 
that  must  be  installed,  hence  the  importance  of  the  latter 
amount.  The  energy  required  per  ton  of  metal  rolled 
depends  on  the  weight  and  shape  of  the  block  dealt  with  and 
of  the  section  ultimately  required.  In  general,  the  heavier  the 
ingot,  the  less  rolling  it  needs,  and  the  more  compact  its  initial 
and  final  forms,  and  hence  the  hotter  it  keeps  during  rolling. 
The  energy  consumption  per  ton  rolled  is,  therefore,  less  in 
such  cases  than  in  the  case  of  light  rails,  channels,  plates,  &c., 
where  the  relatively  large  surface  and  great  length  of  material 
per  ton  weight  favour  rapid  cooling  and  high  roll  friction. 
Plates,  for  instance,  frequently  cool  from  1,200°-1,300°  C. 
to  800°  C.  during  rolling,  so  necessitating  a large  increase  in 
the  relative  energy  expenditure  during  the  final  passes.  As 
illustrative  of  this  point  and  as  a useful  guide  for  estimating 
purposes,  the  following  figures  may  be  noted  : — 

itw.-hours 
per  ton. 

Mean  energy  consumption  for  rolling  rods  and  rails  ...  42  3 

i,  ,,  „ „ channels  and  plates  91'1 

Mean  of  20  tests,  including  both  the  above  sets...  ...  59'4 

As  regards  the  horse-power  allowance  to  be  made  when 
designing  a new  scheme,  figs.  1 and  2 present  useful  informa- 
tion. Fig.  1 shows  the  relationship  between  the  prolonga- 
tion of  ingot  and  the  horse-power  per  ton  of  ingot  for  various 
weights  of  the  latter.  For  a fairly  low  number  of  prolonga- 
tions, say  10  to  20,  it  is  neceesary  to  install  motors  relatively 
far  more  powerful  than  are  required  for  heavy  blocks  whereas, 
as  the  number  of  prolongations  increases,  the  horse-power 
allowance  approaches  a common  value  for  all  cases  (roughly 
4,000  H.r.  per  ton  of  ingot). 


Fig.  2 shows  the  increasing  horse-power  necessary  if  higher 
outputs  per  hour  are  to  be  attained  ; the  number  of  pasf-es  per 
ingot  must  be  reduced  by  the  use  of  a heavier  draught,  this 
being  made  possible  by  the  more  powerful  motors  installed,  i 
Under  these  conditions  the  horse-power  required  per  ton  of  i 


Fig.  1.— Curves  Showing  Relation  Between  Ingot 
Pbolongation  and  h.p.  pee  Ton. 


output  per  hour  falls  rapidly  as  the  latter  increases.  The 
advantage  of  working  on  as  large  a scale  as  possible  and  of : 
keeping  the  whole  plant  fully  loaded  is  emphasised  ; by 
this  means  also  the  relative  importance  of  friction  losses  is 
reduced  to  a minimum.  To  obtain  the  maximum  output 
from  the  installation,  it  is  advisable  to  arrange  the  passes  and 
draught  in  each  case  so  that  the  motor  torque  is  constant  so 
loDg  as  the  machine  runs  at  about  the  same  speed.  Such 
improvements  in  manipulation  as  the  introduction  oi ; 
hydraulic  or  electrically-operated  tipping  tables,  live  rolls, 
furnace  chargers  and  withdrawers,  &c.,  as  well  as  the  higher 
speeds  consequent  on  electric  driving,  have  resulted  in  great 
reductions  in  working  costs. 

(c)  Power  for  Auxiliaries. — Among  the  chief  auxiliaries * 
of  a rolling  mill  are  the  live  roll  motors,  tipping  tables,  anc 
so  on,  while  the  excitation  of  the  main  motor  and  thr 


In  a particular  installation  each  of  the  live  rolls  (before  an* 
behind  the  main  rolls)  was  fitted  with  two  40-h.p.  serie; 
motors,  running  at  500  r.p.m.  and  of  200  kg.  m.  torque 
while  in  another  equipment  80  H p.  was  required  to  excitt 
the  generator  and  mill  motor  fields  and  the  special  accumu 
lative  compound  winding  for  the  latter.  In  most  cases  ths 
auxiliary  energy  consumption  amounts  to  from  5 to  10  pei 
cent,  of  the  total. 

(it)  Types  of  M tor  Used. — The  load  on  rolling  mills 
being  one  of  the  most  variable  kinds  to  which  electrk 
motors  are  applied,  it  is  obvious  that  shunt  motors  are  nol 
suitable  for  the  purpose,  though  in  at  least  one  installatior 
two  3,500-h.p.  D.o.  shunt  motors  are  used  for  such  a load 
The  armatures  are  on  one  shaft,  and  the  extreme  overloac 
capacity  of  the  two  machines  is  30  per  cent,  above  th< 
normal  maximum  of  7,000  h.p.  Simple  series  machine! 
are  impossible  because  of  their  racing  tendency  on  ligkl 
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load  and  their  too  drooping  speed  characteristic  on  heavy 
load.  Thnry  series  motors  have  been  successfully  employed, 
and  possess  many  valuable  features  in  this  connection.  It  is 
obvious  that,  being  constant-current  machines,  no  harm  can 
be  done  to  them,  even  should  they  be  brought  to  a standstill 
by  an  overload.  A fly-wheel  is  still  employed  as  an  equaliser 
in  such  cases,  but  is  placed  on  the  same  shaft  as  the 
generator  and  prime  mover.  The  generator  voltage  is 
automatically  varied  as  required  by  the  load.  The  motors, 
being  direct-current  machines,  are  more  suitable  for  their 
work  in  many  respects  than  alternating-current  machines. 
No  switchgear,  beyond  a simple  “ on  ” and  “ off  ” lever,  is 
required,  all  regulation  being  automatically  effected  by  brush 
movements  on  the  generator.  .Such  a simple  and  robust 
system,  though  open"  to  the  grave  dangers  of  all  constant- 
current  systems,  is  otherwise  excellently  suited  to  its  work, 
its  surroundings  and  its  manipulators. 

Accumulatively  compounded  d.c.  motors  have  a very 
suitable  speed  characteristic  for  the  present  purpose,  though 
it  is  no  longer  necessary  to  rely  wholly  on  a drooping 
characteristic  in  the  main  motor  to  enable  the  fly-wheel’s 
stored  energy  to  become  operative.  The  fly-wheel  or  buffer 
battery,  as  the  case  may  be,  is  electrically  compelled  to  take 
on  part  of  the  load  when  necessary. 

Three-phase  motors  are  very  common,  not  because  of  any 
inherent  advantages  in  their  characteristics,  but  because  of 
the  well-known  conveniences  afforded  by  alternating 
currents  where  large  amounts  of  energy  are  concerned.  In 
practically  every  instance  a modified  Siemens-Ilgner  winding 
equipment  is  employed. 

In  April,  1908,  230  rolling  mill  motors  in  Europe  totalled 
190,000  normal  h.p.  and  410,000  maximum  H.P.  (according 
to  Hooghwinkel),  giving  an  average  of  830  h.p.  each  and  a 
mean  overload  capacity  of  2-15  : 1.  The  largest  single  motors 
regarding  which  information  was  then  available  were  the 
two  7,500-h.p.  machines  of  the  Rombacher  Hutte — both 
coupled  to  the  same  shaft. 

Overload  capacities  of  3 : 1 for  short  periods  are  not 
uncommon  in  rolling  mill  motors,  which  have,  in  general,  to 
operate  under  a worse  load  factor  than  colliery  winding 
engines  in  spite  of  recent  improvements  (the  figures  in  the 
two  cases  being  40  per  cent,  and  49  per  cent,  respectively). 
Where  an  electro-mechanical  fly-wheel  storage  system  is 
employed,  as  is  usual  in  electrically-driven  mills,  the  horse- 
power of  the  converter  motor,  ie.,  the  steady  horse-power 
supplied  to  the  circuit  usually  varies  from  J-th  to  -fo  th  the 
maximum  output  of  the  main  motor.  In  several  of  the 
largest  Continental  and  American  installations  the  ratios 
have  the  values  shown  in  Table  I (see  also  fig.  3 for  mean 
values). 

TABLE  I. 


Maximum 

n.p.  of 

Main 

H.p.  of  main 

converter 

motor. 

Converter 

Ratio. 

motor. 

motor. 

Ratio. 

H.P. 

H.P. 

± 15,000 

2,800 

5 35  : 1 

± 12,000 

1,000 

12  : 1 

± 10,000 

1,4C0 

715  : 1 

± 12.0C0 

1,800 

67  : 1 

± 7,000 

1,300 

5 4 : 1 

± 10,000 

1,000 

10  : 1 

± 3000 

950 

3’3  : 1 

± 4,000 

700 

57:1 

± 9,000 

1,200 

7 5 : 1 

± 1,100 

100 

11  : 1 

(e)  Gearing  and  Time  oj  Reversal , &c. — As  a rule  the 
driving  motor  is  direct  coupled  to  the  roll  shaft,  some 
degree  of  flexibility  in  the  coupling  being  desirable  in  the 
case  of  motors  of  very  large  horse-power.  Convenient  forms 
of  flexible  couplings  for  such  machines  consist  of  20  or  more 
tapered  steel  rods  or  leather  bushing3  in  the  holes  for  the 
bolts  of  the  flange  couplings. 

If  the  main  motor  be  not  direct-coupled  to  the  rollB  it  is 
geared  down  to  them,  usually  in  the  ratio  2 : 1 or  5 : 1,  the 
torque  available  at  the  rolls  being  correspondingly  increased. 
In  some  cases  the  roughing  rolls  are  direct-coupled  to  the 
driving  motor,  the  finishing  rolls  being  rope-driven  from 
pulleys  on  the  first  shaft ; such  an  arrangement  is  neither 
neat  nor  convenient,  but  is  cheap.  The  arrangement, 
employed  in  some  installations,  of  assisting  an  electric  motor 
direct-coupled  to  the  rolls  by  a gas  engine,  also  coupled-up 
when  needed,  is  not  to  be  recommended  if  at  all  avoidable. 
The  overload  capacity  of  ga3  engines  i3  very  poor,  they  being 
the  worst  prime  movers  in  thi3  respect.  The  characteristics 
of  gas  engines  render  them  quite  unsuitable  for  use  in 
parallel  with  electric  motors. 


The  necessity  for  rapid  reversal  of  the  rolls  will  be  appre- 
ciated from  what  has  already  been  said  regarding  the 
importance  of  maintaining  as  high  a mean  temperature  as 
possible  in  the  metal  during  rolling.  In  Table  II  are  shown 
the  times  of  reversal  of  several  modern  electrically-driven 
rolls  of  the  r.p.m.  stated.  The  number  of  times  the  rolling 
cycle  can  be  completed  per  minute  is  also  given  : — 


TABLE  II. 

The  rolling  cycle 

Reversal  from 

Is  effected  in 

being  completed 

± 

120  revs,  per  min. 

6 seconds. 

7 times  per  minute. 

no 

44  „ 

12 

100 

24  „ 

14  „ 

± 

90 

2 

15 

60 

14  „ 

28 

The  statement  that  electric  motors  are  inferior  to  steam 
engines  in  rapidity  of  reversal  and  acceleration  cannot  be 
justified,  and  in  any  case  would  be  purely  a matter  of  the 
horse-power  and  starting  torque  of  the  motor  installed  and 
the  inertia  to  be  overcome. 

(/)  Fly-wheel  Use  and  Design—  The  fly-wheels  used  in 
rolling-mill  installations  present  problems  of  design  exactly 
akin  to  those  met  with  in  the  design  of  colliery  winding, 
balancing  fly-wheels.  Only  the  best  material,  usually  cast- 
steel  or  forged  nickel  steel,  must  be  used,  and  it  must  be 
run  at  as  high  a peripheral  speed  as  possible.  Built-up 
fly-wheels  made  from  layers  of  armour-plate  have  proved  in 


Fig.  3.— Particulars  of  Fly-Wheel  Weight,  Ilgner 
Motor  h.p.,  &c. 


many  respects  more  satisfactory  than  simple  castings  lor  the 
largest  wheels.  OwiDg  to  the  difficulties  and  risks  of 
manufacture  of  large  wheels,  two  small  ones  are  sometimes 
employed  in  place  of  the  equivalent  single  wheel.  The 
moment  of  inertia  obtained  per  ton  of  metal  is  then  reduced, 
the  only  advantage  of  the  process  being  simpler  and  safer 
construction. 

A recent  American  design  for  large  fly-wheels  consists  in 
the  dovetailing  of  thin  sheet  steel  stamped  sectors  to  a 
suitable  cast-steel  spider.  The  overlapping  points  of  the 
stampings  are  staggered  layer  to  layer,  and  the  whole  is 
bolted  between  massive  steel  cover  plates.  Failure  of  such 
a wheel  owing  to  unobserved  defects  of  material  is  very 
improbable.  The  largest  wheel  yet  built  on  this  principle 
weighs  200,000  lb.,  is  of  108,500  ft.-lb.  units  of  moment 
of  inertia,  and  is  run  at  258  ft.  per  sec.  peripheral  speed. 
An  added  advantage  in  the  use  of  twin  fly-wheels  in  cases 
where  the  load  factor  is  very  variable  is  that  it  is  sometimes 
possible  to  disconnect  one  or  both  wheels  when  the  maximum 
demand  does  not  exceed  the  output  of  the  Ilgner  set  motor. 
The  bearing  and  windage  losses  of  the  fly-wheels  are  thus 
avoided  and  the  accelerating  periods  considerably  reduced. 
The  curves  of  fig.  3 show  the  usual  weights  of  fly-wheel  for 
various  horse-powers  of  main  motor,  and,  inset,  the  horse- 
power of  Ilgner  motor  required  to  drive  the  fly-wheel,  and 
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the  diameter,  r.p.m.  and  peripheral  speed  of  the  latter. 
The  fly-wheel  shaft  must  be  of  the  most  careful  and  liberal 
design  and  manufacture,  and,  as  a tentative  value,  its 


diameter  may  be  made  = D in. 


weight  of  fly-wheel  in  tons  ; s = bearing  span  in  feet. 

The  excessive  weight  of  balancer  fly-wheels,  together 
with  their  relatively  high  r.p.m.,  necessitates  very  special 
bearings.  The  simple  bush  type,  lined  with  white  metal 
and  designed  on  the  basis  of  a very  moderate  pressure  per 
square  inch  of  bearing,  is  most  satisfactory.  Forced 
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Fig.  4.— Rolling  Mill  Load  Curve. 

lubrication,  by  gravity  or  by  an  oil  pump,  is  necessary,  and 
a hand  pump  should  also  be  fitted  in  case  of  failure  of  the 
ordinary  system  of  lubrication,  which  failure  should  be  at 
once  and  unmistakeably  indicated  to  the  attendant  by  an 
alarm  device.  The  enclosure  of  fly-wheels  in  metal  casings 
considerably  reduces  their  windage  losses,  and,  to  further 
this  end,  their  surface  should  be  as  smooth  as  possible.  A 
plain  disk  wheel  is  the  best  as  regards  low  windage  loss. 
Exhausting  the  enclosing  casing,  though  beneficial,  presents 
obvious  practical  difficulties. 

In  order  that  the  kinetic  energy  of  the  fly-wheel  may  be 
available  to  assist  the  rolling  motor  over  the  peaks  of  its 
load,  it  must  be  slowed  down  by  some  means  on  the 
occurrence  of  a peak.  If  the  fly-wheel  is  on  the  main  motor 
shaft,  this  necessitates  a fall  in  speed  of  the  main  motor, 
such  as  is  automatically  obtained  in  accumulatively  com- 


by  fairly  long  light  load  suns,  the  saving  is  of  course  con- 
siderable. As  regards  the  percentage  variation  desirable  in 
the  fly-wheel  speed,  this  varieB  from  7 to  15  per  cent,  in 
most  cases,  the  kinetic  energy  available  being  directly  propor- 
tional to  the  difference  between  the  squares  of  the  initial  and 
final  r.p.m.  The  average  horse-power  available  from  a fly- 
wheel of  weight  w tons  running  at  a maximum  peripheral 
speed  v ft.  per  sec.  and  retarded  from  angular  velocity  w0  to 

wx  rad.  per  sec.  (where  ivx  — 1 w0)  in  a period  of 

seconds  is  given  by — 


h.p.  = 


316,000  x t 


(200  p — p2)  . . . . (1) 


(d)  Batteries  as  Load  Equalisers. — A study  of  the  load 

curves  shown  in  figs.  4 and  5— typical  of  rolling-mill 
practice — and  an  appreciation  of  the  enormous  magnitude 
of  the  variation  in  demand,  will  explain  and  justify  the 
statement  that  electro-chemical  storage  is  quite  unsuitable 
for  equalising  such  loads.  The  life  of  secondary  cells  in 
such  a service,  subjected  to  great  overloads  both  of  charge 
and  discharge,  is  very  unsatisfactory.  It  is,  of  course,  not 
impossible  to  use  chemical  storage,  but  the  cost  of  so  doing 
will,  in  most  cases,  far  exceed  that  of  storage  on  any  of  the 
well-known  electro-mechanical  schemes  (Westinghouse, 
Siemens-Ilgner,  Creplet-Lahmeyer,  &c.).  The  I Aland  system 
is  typical  of  those  employing  a “ floating  ” battery  to  aid  the 
main  generator,  and,  apart  from  the  above  inherent  dis- 
advantage, has  the  advantage  of  avoiding  friction  and 
windage  losses,  while  the  battery  will  serve  as  the  sole  source 
of  energy  for  a short  period  in  case  of  breakdown  in  the 
normal  supply  circuit.  Such  duty  as  the  latter  is,  however, 
very  destructive  to  the  battery.  The  efficiency  of  electro- 
chemical storage,  especially  on  short  alternate  charge  and 
discharge,  is  very  high,  being  frequently  over  95  per  cent. 

In  the  mills  of  the  Carnegie  Co.  there  has  recently  been 
installed  a battery  of  125  secondary  cells  having  10,000 
amperes  normal  discharge  current  with  an  output  of  15,000 
amperes  over  short  periods. 

In  general  there  can  be  no  doubt  that  electro-mechanical 
is  preferable  to  electro-chemical  storage,  in  spite  of  the 
difficulties  involved  in  the  manufacture  and  running  of 


pounded  p.c.  machines  or  in  three-phase  machines  when 
resistance  is  inserted  in  their  rotor  circuit.  Otherwise  the 
fly-wheel  is  compelled  to  slow  down,  meanwhile  adding  its 
kinetic  energy  to  the  main  supply  of  energy  through  the 
intermediary  of  an  auxiliary  generator  to  which  it  is  coupled, 
as  in  the  Ilgner  system. 

Where  three-phase  motors  are  used,  the  rotor  resistance, 
introduced  to  cause  “ slip  ” when  desired,  is  obviously 
wasteful  of  energy.  The  waste  may  be  reduced  by  decreasing 
the  slip  necessary,  i.e.,  by  increasing  the  weight  of  fly-wheel 
used,  and  for  maximum  economy  the  interest  on  the  capital 
cost  of  the  fly-wheel  plus  the  money  equivalent  of  the  energy 
wasted  in  the  rotor  resistance  must  be  a minimum.  The  use 
of  automatic  slip  resistances  affords  some  saving  in  this 
respect.  .Such  a resistance  is  only  switched  into  circuit  when 
the  demand  from  the  mains  exceeds  the  desirable  predeter- 
mined \alue,  and  thus  the  loss  of  energy  in  the  rotor  resis- 
tance during  light  loads  is  avoided,  and  the  fly-wheel  is 
enabled  to  speed  up  again  more  rapidly  after  a high  load 
period , but  it  must  be  remembered  that  during  the  high  load 
periods  in  which  the  major  part  of  the  losses  occur,  the  rotor 
resistance  is  of  necessity  still  in  circuit.  Though  it  cannot 
be  definitely  stated  whether,  in  general,  automatic  slip  resist- 
ances are  good  or  bad,  the  extra  complication  they  involve 
frequently  only  results  in  a gain  of  efficiency  of  1 per  cent,  if 
the  maximum  load  periods  are  frequent ; if  they  are  separated 


sufficiently  heavy  wheels,  and,  electrically,  in  voltage  control 
and  the  elimination  of  sparking.  The  use  of  commutating 
poles  and  Deri  windings  has  enabled  direct-current  motors 
to  be  run  sparklessly,  even  with  such  variations  of  load  as 
are  shown  in  figs.  4 and  5. 

When  designing  rolling-mill  (equipments  it  is  necessary  to 
ensure  compactness  of  arrangement  while  preserving  easy 
accessibility  for  repair,  substantial  and  shock-resisting  con- 
struction and  easy,  simple  and  safe  control,  preferably  from 
an  elevated  platform,  whence  the  whole  machinery  controlled 
can  be  overlooked.  All  these  desiderata  can  be  much  more 
readily  fulfilled  in  electrically-driven  than  in  steam-driven 
installations. 


A 100,000-volt  Sub-station. — The  Denver  sub- 

station of  the  Central  Colorado  Power  Co.  is  now  complete.  The 
oil  switches  and  lightning  arresters  for  the  incoming  100,000-yolt 
lines  are  located  some  distance  from  the  main  building,  and  the 
pumps  for  the  transformer  oil-cooliDg  are  also  in  a separate  building 
at  the  edge  of  a small  creek.  The  main  building  is  used  for  purely 
sub-station  purposes,  and  is  without  a pound  of  combustible 
material  in  its  structure ; and  a transformer  oil  fire  is  the  only 
possible  damage.  This,  however,  is  safeguarded  against  by  every 
possible  precaution,  and  the  tanks  are  so  arranged  that  the  trans- 
former room  can  be  flooded  with  carbonic  acid  gas  in  case  of 
necessity. — Electrical  World. 
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ASYNCHRONOUS  PLANT  AT  THE  PRAHRAN 
(VIC.)  DESTRUCTOR. 


The  asynchronous  generator,  although  discussed  in  text- 
books on  electrical  generating  machinery  and  now  and  then 
noticed  in  the  electrical  journals,  is  rarely  met  with  in 


PRAHRAN  DESTRUCTOR,  SHOWING  THE  CELLS. 


practice.  Very  soon  after  the  introduction  of  the  asyn- 
chronous or  induction  type  of  alternating-current  motor, 
proposals  were  made  and  patents  taken  out  for  the  use  of 
these  machines  as  generators  under  various  arrangements, 
bnt  for  reasons  not  easy  to  discover  the  method  has  been 
seldom  applied.  Advocates  of  this  type  of  generator,  how- 
ever, from  time  to  time  make  themselves  heard,  and  quite 
lately  an  excellent  paper  was  read  by  Mr.  W.  L.  Waters  before 
the  American  Institute  of  Electrical  Engineers,  again  draw- 
ing attention  to  the  type  and  expressing  surprise  at  the 
neglect  of  its  good  qualities.  One  of  the  latest  notices  of  an 
asynchronous  generating  station  in  actual  operation  appeared 
last  year  in  the  technical  papers  in  a description  of  an 
hydraulic  installation  on  the  Rheinbinnenkanal,  Switzerland, 
in  which  two  asynchronous  generating  stations  are  run  in 
conjunction  with,  but  at  several  miles  distance  from,  the 
master  synchronous  station.  Two  important  characteristics 
may,  after  all,  explain  the  apparent  neglect  of  this  type  of 
generator.  These  are,  first,  its  somewhat  low  power  faqtor  ; 
secondly,  its  incapacity  to  generate  unless  running  in  con- 
junction with  a synchronous  generator ; where  the  choice  lies 
between  such  a set  and  one  which  can  independently  gene- 
rate the  station  engineer  will  naturally  prefer  the  latter. 
There  are,  however,  conditions  in  which  the  characteristics 
of  the  asynchronous  generator  are  of  special  value  ; hence  a 
description  of  an  installation  lately  completed  in  Australia 
may  be  of  interest. 

The  Council  of  the  City  of  Prahran,  the  largest  suburb  of 
Melbourne,  with  a population  of  43,000,  decided  to  erect  a 
refuse  destructor,  and  an  order  was  ultimately  placed  with 
Messrs.  Meldrnm  Bros,  for  two  independent  units  of  their 
Simplex  type.  As  the  refuse  to  be  burned  varied  between 
20  and  35  ton3  per  day,  and  averaged  throughout  the  year 
26  tons  per  day,  it  was  evident  that  a good  deal  of  waste 
heat  would  be  available,  and  accordingly  a Babcock  water- 
tube  boiler  of  1,426  sq.  ft.  heating  surface  was  incorporated 
in  each  unit.  A portion  of  the  steam  generated  was  reserved 
foroperating  a mortar  mill,  and  a clinker-crushing  and  grading 
machine,  as  well  as  for  use  with  the  feed  pumps  and  forced 
draught,  and  it  was  decided  to  use  the  remainder  in  the  genera- 
tion of  electricity  for  sale.  Before  deciding  as  to  the  genera- 
ting plant  to  be  installed,  careful  consideration  was  given  by 
Mr.  Calder,  the  city  engineer,  to  all  the  conditions  surround- 
ing the  proposed  supply,  with  the  result  that  the  following 
desiderata  were  formulated  : — 


(а)  Before  all  else,  it  should  be  recognised  that  the  destructor  was 
a destructor  of  refuse,  and  not  a power  house  for  the  supply  of  elec* 
tricitv  to  consumers.  Complete  destruction  of  the  refuse  was  the 
primary  consideration ; the  generation  of  electricity  a secondary 
one  only. 

(б)  The  consumer  of  electricity  supplied  from  a destructor 
should  not  prescribe  to  the  Council  the  rate  at  which  elec- 
tricity should  be  supplied  or  the  times  when  it  should  be 
available,  tor  the  requirements  of  the  ordinary  consumer  would  be 
inimical  to  the  proper  operation  of  the  destructor  as  a destructor, 
and  lead  to  considerable  waste  of  steam.  Hence  the  ideal  consumer 
was  one  who  would  provide,  as  it  were,  an  “ electric  sink,”  into 
which  the  destructor  could  pour  its  by-product  when  and  a3  fast  as 
made,  and  who  would  not  grumble  even  if,  at  times,  no  supply  were 

forthcoming.  , 

(c)  The  generating  machinery  must  be  so  arranged  that  tne 
output  would  automatically  follow  the  ever-varying  rate  of  steam 
production  as  closely  as  possible.  _ 

(rf)  In  order  to  save  labour,  which  in  Australia  is  an  important 
item,  the  machinery  should  be  as  automatic  and  simple  in  operation 
as  possible,  so  that  the  existing  staff  at  the  destructor  could  operate 
it  without  difficulty. 

The  ideal  consumer  was  found  in  the  Melbourne  Electric 
Supply  Co.,  the  electric  undertakers  for  Prahran  and  the 
surrounding  suburbs,  who  undertook  to  provide  the  “ electric 
sink  ” required  under  Condition  ( b ).  They,  however,  stipu- 
lated that  the  destructor  staff,  naturally  unskilled  in  electric 
supply,  should  not  find  it  necessary  to  undertake  the  some- 
what delicate  operation  of  synchronising  their  generator  on 
to  the  company’s  mains,  and  this  stipulation,  coupled  with 
the  requirements  of  Conditions  (c)  and  (VZ),  led  naturally  to  the 
choice  of  an  asynchronous  generator. 

The  company’s  system,  covering  an  area  of  over  40  square 
mile3,  distributes  by  single-phase  alternating  current,  50 
cycles,  at  a pressure  of  4,000  volts.  (For  a description  ol 
this  undertaking,  see  our  issue  of  July  9th  last.)  The 
Council’s  asynchronous  generator  was,  therefore,  built  for  this 
pressure,  by  Messrs.  George  Weymouth  & Co.,  Melbourne, 
and  has  a maximum  output  of  125  kw.,  an  efficiency  of  88 
percent.,  and  a power  factor  of  *87.  The  alternator  is 
direct-coupled  to  an  Allen  non-condensing  compound 
engine,  running  at  375  r.p.m.  Synchronising  gear  is,  of 
course,  absent,  but  in  order  to  keep  down  rushes  of  current 


Interior  of  Engine  Room,  Prahran  Destructor,  showing 
Weymouth  Asynchronous  Generator. 

on  switching-in,  a choke-coil  with  movable  core  has  been 
fitted,  which  reduces  the  pressure  across  the  stator  windings 
to  about  2,000  volts.  When  switching  in,  the  machine  is 
run  up  to  just  over  synchronous  speed,  and  the  oil  switch 
closed  through  the  choke  coil  ; it  is  easy  to  keep  the  current 
rush  down  to  about  18  amperes,  the  core  of  the  choke  coil 
being  naturally  withdrawn  and  the  coil  short-circuited  as 
soon  as  switching  in  has  been  effected. 
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The  perfectly  automatic  operation  of  the  generating  set  is 
obtained  in  the  following  manner  : — The  shaft  governor  of 
the  engine  is  so  adjusted  as  to  be  quite  inoperative  at 
ordinary  working  speeds,  which  at  50  cycles  and  about 
1*35  per  cent,  slip,  lie  between  380  r.p.m.  at  full  load 
and  375  r.p.m.  at  the  point  of  no  load — i.e.,  just  before 
the  generator  ceases  to  generate,  and  becomes  a motor. 
The  pressure  at  which  the  boiler  safety  valves  are 
set  to  blow  off  is  200  lb.  ; but  in  order  to  take  advantage  of 
what  thermal  storage  effect  would  be  obtainable  in  conse- 
quence of  the  mass  of  water  in  the  boilers,  it  was  specified 
that  the  engine  valves  should  be  so  set  by  the  manufacturers 
that  the  full-load  torque  on  the  shaft,  equivalent  to  the 
maximum  load  of  125  kw.  at  full-load  speed,  should  be 
obtained  with  steam  at  a pressure  of  150  lb.  per  sq.  in.  at 
the  fully  opened  stop  valve,  the  shaft  governor,  as  mentioned 
above,  to  be  inoperative.  In  the  steam  pipe,  therefore,  a 
reducing  valve  has  been  inserted,  and  carefully  adjusted 
under  actual  running  conditions.  It  is  interesting  to  note 
that  the  setting  of  the  valves  was  so  well  predetermined  that 
the  above  conditions  were  found  to  be  satisfied  when  the 
reducing  valve  was  set  for  146  lb.,  a very  small  deviation  from 
the  specified  figure.  With  this  arrangement,  tests  have 
shown  that  the  steam  pressure  may  vary  from  200  lb.  down 
to  about  35  lb.  at  the  boiler  with  fully  opened  and  untouched 
engine  stop  valve  before  the  generator  ceases  to  generate. 
In  this  manner  perfectly  automatic  operation  is  secured,  and 
in  practice  the  engine  is  not  touched  during  the  run  of  about 
10-12  hours  per  day.  The  output  exactly  adjusts  itself 
automatically  to  the  rate  at  which  heat  is  at  any  time  being 
passed  through  the  boiler  plates  from  the  burning  refuse, 
and  only  those  who  have  had  practical  experience  of 
destructors  know  how  enormously  variable  this  rate  is.  The 
following  are  some  test  figures  : — 

Frequency  of  current,  51  cycles,  and  pressure  4,400  volts, 
both  fixed  by  the  main  synchronous  generators  in  the  power 
house,  and  a load  of  about  0*8  power  factor. 

Pressure 

Power  Boiler  at  stop 

Amps.  Volts,  kw.  factor,  k.p.m,  pressure,  valve. 
Pull  load ...  35  4,400  1251  0‘8125  387  170  146 

No  load  ...  1375  4,400  — — 382  175  35'7 

In  practice,  reversal  or  motoring  does  not  take  place  ; it 
is  evident  that  a very  small  amount  of  steam  is  required  to 
overcome  engine  and  generator  friction,  and  keep  them 
running  at  no-load  and  synchronous  speed.  The  only  use 
made  of  the  shaft  governor  is  as  a run-away  governor,  and 
it  is  set  so  as  to  come  into  operation  at  about  a 10  per  cent, 
increase  of  speed  over  the  normal. 

As  regards  output,  the  results  obtained  during  the  first 
two  or  three  months  of  operation  give  an  average  of  42  units 
per  ton  of  refuse  ; no  allowance  has  been  made  in  this  figure 
for  the  steam  used  for  the  air-blast,  steam  pumps,  mortar 
mill  and  clinker  crusher.  Considering  that  the  climate  of 
Melbourne  is  responsible  for  a much  smaller  percentage  of 
household  grate  ash  in  the  refuse  than  obtains  in  English 
refuse,  the  result  is  not  unsatisfactory.  The  choice  of  the 
asynchronous  type  of  generator  has  thus  been  fully  justified  ; 
in  consequence  of  its  characteristics,  special  labour  has  been 
rendered  unnecessary  ; the  destructor  staff  cannot  inter- 
fere with  the  pressure  or  frequency  of  the  general  supply, 
and  the  power  to  create  trouble  during  the  delicate  operation 
of  synchronising  has  been  taken  out  of  its  hands.  The 
“electric  sink  ” provided  by  the  company,  moreover,  enables 
the  Council  to  make  profitable  use  of  every  ounce  of  steam 
generated,  and  there  is  no  reason  to  either  blow  off  steam  or 
tamper  with  the  proper  working  of  the  destructor  in  the 
attempt  to  conform  to  the  ever-varying  requirements  of  the 
ordinary  consumer.  The  Council  of  Prahran  and  its  engineer, 
Mr.  Calder,  may  well  be  satisfied  with  the  success  of  this 
somewhat  unusual  installation. 


in  Aluminium  Inrierstamling. — It  is  stated  that 

tin  principal  producers  of  aluminium  have  now  arrived  at.  an 
umlrrstandinK  only  to  proceed  with  sales  for  deliveries  until  the 
end  of  next  March.  The  makers  include  the  Neuhausen  Aluminium 
T odustry  Co., the  French  works,  with  the  exception  of  a small  factory, 
the  \rm  rican  works  and,  it  is  said,  the  British  Aluminium  Co.  It 
is  believed  in  interested  circles  that  the  arrangement  represents  the 
preliminary  step  in  the  direction  of  reconstituting  the  international 
syndicate. 


THE  RELATION  OF  ELECTRICAL  DISTRI 
BUTION  TO  STREET  TRAFFIC. 


By  A CIVIL  ENGINEER. 


Electricity  supply  engineers  who  are  interested  in  the 
design  and  lay-out  of  systems  for  the  distribution  of  light 
and  power  are  apt  to  discover  that  many  of  the  problem- 
presented  to  them  are  hardly  those  which  can  be  combatted 
by  the  theoretical  instruction,  however  sound,  that  they  may 
have  received  in  a technical  college  course.  In  very  many 
cases  the  difficulties  can  only  be  met  by  an  intelligent  appli- 
cation of  common  sense,  and  in  the  design  of  distribution 
systems  a considerable  amount  of  foresight  is  necessary  in 
order  to  avoid  difficulties  which  upon  completion  would 
appear  obvious  to  even  the  man  in  the  street. 

One  of  the  great  troubles  which  are  found,  more  particu- 
larly in  our  larger  cities,  is  the  question  of  the  extent  to 
which  street  traffic  will  interfere  with  the  installation  of 
electric  appliances.  This  does  not  merely  apply  to  the  inter- 
ference which  is  caused  to  the  easy  installation  of  the  plant 
in  the  first  instance  ; it  may  very  easily  affect  the  working 
conditions  of  the  finished  design.  As  the  subject  is  of  such 
importance  from  the  point  of  view  of  the  municipal  engineer, 
it  may  be  worth  while  elaborating  the  matter  by  noting  one 
or  two  examples  which  have  been  actually  met  with  in 
practice. 

A very  simple  case,  and  one  which,  during  the  last  year 
or  two,  has  been  brought  very  prominently  into  public  obser- 
vation, is  the  question  of  the  location  of  arc  lamp- posts  for 
public  street  lighting.  Undoubtedly  the  ideal  system  from 
the  point  of  view  of  minimum  obstruction  to  traffic  is  the 
placing  of  the  arc  lamps  upon  brackets  secured  to  the 
premises  on  either  side  of  the  thoroughfare.  This,  how- 
ever, involves  two  difficulties,  one  being  the  fact  that  it  is 
in  many  cases  difficult  to  obtain  permission  from  the  owners 
of  such  premises  for  the  support  of  the  brackets,  except  at 
an  exorbitant  rental  ; the  other  difficulty  is  that  with  a 
system  of  street  lighting  from  lamps  situated  at  a distance  from 
the  centre  line  of  the  thoroughfare  the  light  distribution  ; 
upon  the  street  is  likely  to  be  unequal,  and  a larger  number  : 
of  lamps  per  mile  is  required  than  if  they  were  placed  along  I 
the  middle  of  the  thoroughfare.  The  first  difficulty  is 
partially  got  over  by  mounting  the  arc  lamps  on  standards 
placed  close  to  the  kerb.  By  the  use  of  brackets  on  these 
standards,  projecting  over  the  roadway,  a closer  approxima- 
tion to  central  lighting  is  obtained,  but  at  the  same  time 
obstruction  to  passenger  traffic  is  caused  by  the  bases  of  the 
poles,  and  this  is  aggravated  in  many  cases  by  the  unwieldy 
proportions  which  the  bases  often  assume  due  to  mistaken 
notions  as  to  ornamental  design.  In  many  instances  the 
side-post  construction  has  been  abandoned,  more  particularly 
in  wide  streets,  and  centre  poles  have  been  placed  in  the 
middle  of  the  thoroughfare.  This  arrangement  gives  the 
best  possible  distribution  of  light,  but  except  where  the 
street  is  a main  thoroughfare  of  considerable  width,  the 
obstruction  to  horse  and  motor  traffic  is  of  very  great 
importance.  Where  such  a construction  is  adopted,  it 
should  be  noted  that  every  arc  lamp-post  should  be  protected 
from  collision  with  vehicular  traffic  by  means  of  an  “ island  ” 
raised  some  6 in.  above  the  surface  of  the  roadway,  and  pro- 
tected by  hard  stone  kerbing.  Even  with  this  protection  it 
has  been  found  in  the  Metropolis  that  collisions  caused  by 
motor-omnibuses,  which  have  a tendency  to  skid  on  slippery 
road  surfaces  owing  to  their  great  weight,  have  been  very 
frequent,  and  means  have  been  sought  to  avoid  this  trouble 
by  some  other  means  of  suspension.  One  of  the  modes 
suggested,  which  appears  to  be  meeting  with  favourable  con- 
sideration, is  the  fixing  of  small  rosettes  in  the  walls  of  | 
premises  adjacent  to  the  thoroughfare,  from  which  steel  j 
span-wires  are  taken  at  the  centre  of  which  the  arc  lamps 
may  be  slung.  The  annual  rentals  for  such  rosettes  would 
be  smaller  than  those  required  for  brackets,  although  it  must 
be  ascertained  that  the  buildings  to  which  they  are  fixed  are 
structurally  strong  enough  to  withstand  the  heavy  strain  of 
the  span  wire. 

In  cases  where  the  side-post  type  of  lighting  is  adopted, 
which  is  the  most  common  solution  of  the  difficulty  at 
present,  great  care  should  be  taken  to  see  that  every  lamp 
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column  is  placed  at  the  statutory  distance  away  from  the  edge 
of  the  pavement,  as  where  this  point  is  neglected  any  claim 
for  compensation  for  damage  caused  by  the  knocking-down 
of  such  columns  by  vehicles  in  foggy  weather  or  where  the 
roads  are  greasy  will  be  nullified. 

The  question  of  trimming  the  arc  lamps  has  a very  serious 
bearing  upon  the  placing  of  arc  lamps  for  street  lighting 
purposes,  and  in  some  cases  it  would  almost  appear  as  if  this 
point  had  been  overlooked,  or  at  any  rate  as  if  insufficient 
precaution  had  been  taken  to  avoid  accident.  It  is,  for 
example,  the  custom  in  many  cases  where  the  municipality 
owns  a tramway  Bystem  to  utilise  the  standards  employed 
for  supporting  the  overhead  conductors  for  the  purpose  of 
criving  a central  system  of  street  arc-lamp  lighting,  by 
placing  the  arc  lamp  on  the  top  of  the  pole  bearing  the 
brackets  for  the  conductors.  This  in  itself  is  quite  a sound 
construction  so  long  as  care  is  taken  to  select  a type  of  arc 
lamp  whose  steady  effect  is  not  interfered  with  by  the  vibra- 
tion due  to  the  periodical  passage  of  car  trolleys.  In  some 
instances,  however,  owing  to  the  narrowness  of  the  streets, 
or  to  an  attempt  to  economise  on  first  cost,  the  tracks  are 
laid  so  close  together  that  very  little  clearance  is  left  between 
the  side  of  the  car  and  the  column  ; where  this  is  the 
case  the  arc-lamp  trimmer  is  given  a narrow  ladder  which  he 
has  to  plant  with  great  exactitude  against  the  column,  and 
the  clearance  between  the  edge  of  the  ladder  and  the  side 
of  the  passing  car  in  some  instances  is  only  a fraction  of  an 
inch.  It  is  obvious  that  a very  slight  error  of  judgment  in 
such  a case  would  cause  a very  nasty  accident,  should  a 
passing  car  knock  the  ladder  away  when  the  trimmer  is 
engaged  in  putting  in  new  carbons  or  cleaning  the  lamp. 
Even  where  due  precaution  is  observed  as  to  the  clearance 
of  tramcars,  it  does  not  follow  that  safety  is  ensured  to  the 
arc-lamp  trimmer.  Some  little  time  ago  in  the  metropolitan 
area  an  arc-lamp  trimmer  was  very  seriously  hurt  owing  to 
the  fact  that  he  was  working  on  the  top  of  a ladder  pro- 
vided with  wheels,  used  for  trimming  street  arcs.  A pass- 
ing ’bus  skidded  and  collided  with  the  ladder,  bringing  the 
man  to  the  ground.  Fortunately  there  was  no  loss  of  life, 
and  only  minor  injuries  to  the  man,  but  the  injury  so  upset 
the  man’s  nerves  that  he  wa3  afterwards  unable  to  carry 
out  such  work,  and  the  result  might  easily  have  been  still 
more  serious. 

The  subject  of  interference  with  electricity  supply  owing 
to  street  traffic  does  not,  however,  end  with  the  question  of 
arc-lamp  columns.  The  switch  pillar,  which  is  frequently 
adopted  in  order  to  give  adequate  space  for  the  housing  of 
tramway  and  other  switchgear  without  incurring  co3t  of 
excavation  work,  comes  under  precisely  the  same  category 
as  the  arc-lamp  columns  as  regards  obstruction  to  traffic, 
more  especially  as  the  switch  pillar  often  contains  a large 
amount  of  apparatus  and  heavy  connections,  and  must 
therefore  either  be  of  large  dimensions  or  else  have  very 
cramped  internal  arrangements.  The  tendency  is  to  place 
such  switch  pillars  as  near  to  the  edge  of  the  pavement  as 
ever  possible,  in  order  to  avoid  obstruction  to  passenger 
traffic.  This,  however,  has  its  danger.  In  one  instance  a 
switch  pillar  placed  right  on  the  edge  of  the  pavement  in  a 
main  thoroughfare  had  one  of  its  sides  smashed  in  by  the 
wheel  of  a passing  cart.  The  cart  in  drawing, up  to  the 
kerb  completely  broke  in  one  side  iwith  its  wheel,  as  the 
cover  was  made  of  cast-iron  only  ^ in.  thick.  The  broken 
side  fell  inward  and  came  in  firm  contact  with  a live 
terminal,  making  the  whole  framework  alive  and  rendering 
any  passer-by  liable  to  shock.  Fortunately  the  voltage  of 
this  terminal  was  only  200,  but  the  matter  was  sufficiently 
serious  to  show  the  danger  of  placing  such  a post  in  a 
position  where  it  was  liable  to  vehicular  concussion.  In 
order  to  remove  the  danger  of  shock  to  pedestrians  the  broken 
side  was  lifted  out,  and  wooden  planks  were  wedged  into 
place  to  serve  as  a safeguard  against  the  inquisitive  small 
boy  until  the  pillar  could  be  properly  repaired.  The 
question  of  constructing  such  pillars  of  mild  sheet  steel  is 
worthy  of  some  consideration. 

The  increasing  weights  of  carts,  lorries,  &c.,  which  are 
now  coming  into  vogue,  owing  to  the  greater  use  made  of 
petrol  tractors,  bring  in  their  train  the  necessity  for  the  re- 
consideration on  the  part  of  some  electricity  supply  authorities 
of  the  design  of  the  Btreet  service  boxes  which  are  used  at 
corners  of  thoroughfares  and  other  exposed  positions  for  the 


purpose  of  connecting  and  inspecting  the  cables  running  in 
the  streets.  The  usual  urban  by-laws  provide  for  the  bury- 
ing of  cables  at  a sufficient  depth  or  their  protection  in 
some  other  approved  way,  to  provide  against  disturb- 
ance due  to  the  passing  of  heavy  traffic  ; and  up  to  the 
present  the  limits  of  safety  in  this  direction  have  not  yet  been 
reached  by*the  increase  of  size  of  traffic  units.  The  weakest 
part  of  the  system  is,  however,  as  may  readily  be  imagined, 
at  the  point  where  the  electric  connections  are  brought 
nearest  to  the  surface,  that  is  to  say,  at  the  junction  and 
inspection  boxes,  and  it  would  be  well  for  electrical  manu- 
facturers to  examine  their  designs  in  view  of  the  more 
stringent  requirements  which  are  now  made  necessary  owing 
to  the  increase  in  weight  of  the  traffic.  As  a case  in  point 
may  be  mentioned  a fracture  of  a street  box  containing  low- 
tension  fuses,  which  had  its  cover  entirely  broken  up  by  the 
wheel  of  a heavy  traction  engine.  Pieces  of  the  cover  fell 
into  the  interior  of  the  box,  but  the  apparatus  was  fortu- 
nately protected  by  a glass  lid,  preventing  earth  contact  being 
made.  Fortunately  this  glass  did  not  break  at  the  time  of 
impact.  In  order,  however,  to  protect  the  street  box  from 
subsequent  injury,  a temporary  repair  pending  the  replace- 
ment of  the  cover  had  to  be  made  by  letting  in  a paving 
stone  of  the  required  size  flush  with  the  road.  I he  lesson  to  be 
learnt  is  that  such  expedients  should  not  become  necessary, 
and  that  in  order  to  meet  the  case  designers  should  take  pains 
to  construct  their  street  boxes  with  a very  large  factor  of  safety , 
in  spite  of  the  severe  competition  which  at  present 
undoubtedly  exists  between  makers  of  such  apparatus. 

It  will  sometimes  be  found  that  even  when  considerable 
care  has  been  taken  in  the  design  and  construction  of  elec- 
trical apparatus,  and  due  regard  has  been  given  to  the  pro- 
bable conditions  under  which  it  will  have  to  be  worked  on 
the  part  of  the  manufacturer,  his  efforts  are  nullified  by 
oversight  on  the  part  of  a district  authority  or  other  govern- 
ing body  of  such  a simple  matter  as  the  influence  of  traffic 
conditions.  Numerous  cases  of  this  kind  can  be  mentioned, 
but  it  will  be  sufficient  to  typify  them  all  by  one  example 
which  will  sufficiently  indicate  the  nature  of  such  tiouble. 
A certain  urban  supply  authority  has  erected  a small  sub- 
station on  the  corner  of  a road  at  the  foot  of  a fairly  steep 
hill.  This  station  is  a static  transformer  station  for  the 
purpose  of  converting  from  a high-tension  supply  at  3,000 
volts  to  a low  distributing  pressure.  It  contains  not  only 
transformers,  but  also  high  and  low-tension  switchgear,  the 
necessary  bus-bars  and  connections.  All  this  apparatus  is  of 
good  design  and  thoroughly  adapted  to  the  work  for 
which  it  is  intended.  The  sub-station,  however,  which  is 
made  of  cast-iron  structural  work,  the  plates  being 
about  A in.  in  thickness,  is  situated  above  ground  on 
the  edge  of  the  pavement,  this  being  a fault  in  location 
which  will  sooner  or  later  almost  inevitably  induce  a most 
serious  accident.  It  is  quite  possible  that  on  some  occasion 
a vehicle  will  fail  to  turn  the  corner  and  will  almost  certainly 
crash  into  the  station.  It  is  quite  conceivable  that  undei 
such  circumstances  the  broken  metallic  side  of  the  sub- 
station may  rest  on  the  high-tension  plugs,  and  the 
to  the  curious  crowd  which  will  inevitably  collect  would  be 
too  terrible  to  be  imagined  with  equanimity.  It  may  be 
'argued  that  this  is  rather  an  exceptional  instance  of  short- 
sightedness in  the  location  of  electricity  distribution  and 
utilisation  devices,  but  it  will  probably  be  found  that  a good 
many  instances  of  inattention  to  traffic  conditions  can  be 
found  in  a considerable  number  of  the  supply  systems 
operating  in  congested  areas.  The  consideration  of  traffic 
conditions  in  electrical  plant  design  will  therefore  probably 
be  worth  the  attention  of  our  engineers  in  a more  marked 
degree  than  at  the  present  time  is  apparently  the  case. 


Sooth  African  Trade.— There  are  signs  of  improve- 
ment in  South  Africa.  Reuter’s  Cape  Town  representative  says  that 
the  imports  from  the  United  Kingdom  to  South  Africa  have 
increased  2 per  cent,  during  the  past  nine  months.  Foreign  imports 
decreased  1 per  cent.,  as  compared  with  the  corresponding  period 
of  1908  “ For  the  month  of  September  the  former  show  an 

increase  of  4 per  cent,  and  the  latter  a decrease  of  5i  per  cent 
against  September  last.  This  is  the  first  decided  turn  for  several 
years  ” 
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WAGES  IN  THE  ELECTRICAL  TRADE. 


The  Labour  Department  of  the  Board  of  Trade  has  issued  a report 
in  which  it  is  stated  that  the  standard  hourly  rates  of  wages  and 
usual  working  hours  in  a full  week  (exclusive  of  overtime) 
recognised  at  October  1st  last  by  the  Electrical  Trades  Union  for 
its  members  in  the  undermentioned  towns  of  the  United  Kingdom 
were  as  follows : — 


Electric 

Instru- 

Weekly 
hours  oP 
labour. 

District. 

fitters 

and 

Armature 

winders. 

Cable 

jointers. 

ment  and 
switoh 

wiremen. 

makers. 

England  & Wales. 

d. 

d. 

d. 

d. 

Barrow  ... 

8 

8 

53 

Birmingham 

8 k 

9 

9 

8 

53 

Bolton  ... 

H 

9 

50 

Bradford 

8 

8 

94 

50*  54f 

Bristol 

8 

Cardiff  ... 

9 

9 

9 

54 

Hull  

8 

9 

94 

8 

53 

Leeds  ... 

8 

8 

10 

Leicester 

8k 

84 

84 

8 

53*  54 1 

Liverpool 

9 

9 

9 

9 

50*  53+ 

London  ... 

9* 

9 

94 

9 

54 

Loughborough  ... 

8h 

33s.+ 

524 

Manchester 

fH*\ 

Ifliti 

8| 

84 

37s  + 

r 49  to  53 
l 53+ 

Middlesbrough... 

8 

8 

53 

Newcastle 

8 

8 

50*  53+ 

Norwich... 

8 

. . . 

8 

54 

Nottingham 

8 

84 

74 

8 

54 

Oldham 

8| 

84 

52 

Plymouth  . . 

36s.+ 

-36s.+ 

363.+ 

48§  54  |l 

Portsmouth 

36s.  + 

36s.  J 

363.+ 

48§ 

Preston 

8k 

36s.  J 

84 

50 

Sheffield 

84 

84 

84 

84 

50*  53+ 

Southampton  . . . 

8 

8 

8 

54 

Southport 

84 

84 

494 

Sunderland 

8 

8 

8 

53 

W olverhampton 

8 

8 

8 

53 

Scotland. 

Aberdeen 

7 to  8 

8 

51  to  54 

Edinburgh 

8 

84 

51 

Glasgow... 

8 

9 

84 

54 

Ireland. 

Belfast 

8 

8 

8 

54 

Dublin 

8 

9 

... 

54 

* Building  trade.  |-  Engineering  trade.  { Per  week. 
§ Dockyard.  ||  Town, 


THE  “ E.I.C.”  COAL  TROLLEY. 


In  many  public  institutions,  such  as  schools,  workhouses,  hospitals, 
and  in  small  and  moderate-sized  electricity  workB,  pumping  stations 
and  factories,  it  cannot  be  arranged  to  have  every  pound  of  coal 


Pig  1. 


weighed,  and  there  is  no  simple  method  of  knowing  day  by  day 
how  much  coal  has  been  consumed.  The  stock  which  remains  at 
any  given  time  is  difficult  to  estimate  in  the  rough  pile,  and  no 
reasonable  statistical  accuracy  is  practicable.  To  get  over  this 
difficulty  a now  coal  trolley  has  been  devised  by  Mr.  ,Chas,  A. 
Clarke,  superintendent  engineer  of  the  Brentford  Union. 


This  trolley  is  intended  specially  for  the  conveyance  of  coal 
from  the  pile  to  the  boiler-house  floor.  It  is  a plate-iron  box,  open 
fronted,  as  shown  in  fig.  1,  but  the  sides  near  the  front  end  have  a 
vertical  sliding  way,  in  which  slides  a shutter  plate.  At  each  side 
there  is  fixed  also  a round  bar,  bent  to  the  outline  of  the  trolley 
front  and  top  edges,  and  these  bars  pass  through  a pair  of  eyes  on 
the  closing  shutter.  When  the  closing  shutter  is  lifted  so  as  to 
open  the  front  of  the  trolley,  it  cannot  be  removed  from  the  trolley, 
but  can  only  be  laid  horizontally  as  a cover  above  the  coal. 

This  movable  slide  is  shown  lying  on  the  top  of  the  trolley  in 
fig.  1 at  a ; the  restraining  bars  are  seen  at  d d,  while  the  upper 
horizontal  part  of  each  bar  is  visible  in  fig.  2. 

The  trolley  has  two  leading  wheels,  and  one  trailing  or  steering 
wheel  carried  on  a vertical  bar  at  the  back  of  the  trolley,  the  bar 
being  fitted  with  a T top,  as  shown,  and  with  a locking  pin  at  c. 
When  being  moved,  the  wheel  is  free  to  roll  in  the  same  direction 
as  the  front  wheels,  but  when  at  rest  on  the  boiler  house  floor,  the 


Fig.  2. 


T handle  is  turned  through  90°,  and  the  wheel  is  set  across,  as 
shown  in  fig.  2,  and  locked  in  this  position.  The  slide  is  raised  out 
of  the  guides,  and  the  front  platform  b,  fig.  1,  forms  an  excellent 
shovelling  floor.  The  coal  is  not  emptied  out  on  the  floor,  but  is 
shovelled  directly  from  the  trolley,  which  is  now  prevented  from 
moving  by  the  transverse  position  of  the  back  wheel. 

The  dimensions  of  the  trolleys  so  far  made  are  such  as  to  admit 
of  6 cwt.  of  Welsh  coal  broken  down  to  proper  firing  lumps  being 
shovelled  into  it,  and  experiment  has  shown  that  the  accuracy  Is 
such  that  in  a mass  of  42  tons  of  coal,  there  was  not  found  a dis- 
crepancy of  more  than  8 cwt.,  or  less  than  1 per  cent.,  while 
a trolley  taken  at  random  was  weighed  and  found  correct 
within  2 lb. 

It  is  necessary  with  different  deliveries  of  coal  to  find  whether 
the  usual  filling  gives  a weight  differing  from  6 cwt.  If  so,  then 
the  trolleys  are  so  rated,  but  such  check  weighings  need  not  be  very 
frequent,  and  meantime,  the  weight  once  ascertained,  it  is  only 
necessary  to  check  the  number  of  trolleys  filled  for  a very  close 
approximation  to  the  coal  consumption  to  be  known.  The  position 
of  the  slide  a on  the  top  of  the  trolley  prevents  the  filling  of  the 
trolley,  and  the  slide  is  so  easily  run  into  position  that  there  is  no 
reason  why  it  should  not  be. 

The  work  of  the  fireman  is  rendered  easier,  because  he  has  several 
inches  less  to  stoop  for  each  shovel  of  coal,  and  the  platform  b is 
smooth  and  easily  shovelled  from.  An  additional  advantage  is  that 
the  boiler-house  floor  is  kept  clear  of  fuel,  and  cleanliness  generally 
is  promoted,  but  these  are  all  incidental  to  the  particular  object 
sought — namely,  the  checking  of  the  fuel  to  within  1 per  cent , 
which  can  be  secured  by  an  occasional  test  weighing  of  a loaded-up 
trolley  to  find  if  the  coal  bulks  the  same  weight. 

It  is  particularly  claimed  for  this  trolley  that  it  obviates  the 
dumping  of  coal  in  the  boiler  house,  with  the  attendant  dirt  and 
dust.  Three  sizes  are  proposed  to  be  made,  of  4,  5 and  6 cwt. 
capacity,  according  to  the  coal  consumption  and  the  condition  of  the 
floor  or  roadway  along  which  the  trolley  will  be  drawn,  and  its 
inclination  to  or  from  the  boiler  house. 

The  trolleys  are  made  by  Messrs.  Pryke  & Palmer,  of  Upper 
Thames  Street,  E.C.,  who  are  placing  them  on  the  market  as  the 
E.I.C.  or  Engineers-in-Charge  Trolley. 

While  primarily  intended  for  coal,  the  trolley  is  also  useful  for 
other  approximations,  as,  for  example,  in  mixing  aggregates,  sand 
and  cement  for  concrete  on  extensive  works. 


American  Telegraph  Combine. — According  to  Tele- 
phony, Clarence  H.  Mackay,  head  of  the  Mackay  Companies,  a cor- 
poration which  controls  the  Postal  Telegraph  Co.,  and  is  the  largest 
stockholder  in  the  American  Telegraph  and  Telephone  Co.,  when 
aBked  about  the  report  that  the  Postal  Co.  had  absorbed  the 
Western  Union,  said  that  neither  the  Postal  Co.  nor  the  Mackay 
Companies  had  entered  into  any  arrangement  for  the  purchase  or 
lease  of  the  Western  Union  or  the  purchase  of  its  stock,  andneithei 
the  Postal  Co.  nor  the  Mackay  Companies  contemplated  doing  so, 
Competition  would  continue. 
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CORRESPONDENCE. 


Triers  received  by  us  after  5 p.m.  OH  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  co'inmunt- 
catuyns  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer’s  name  and  address  in  our  possession. 


Power  for  Pioneers. 

Re  your  article  headed  “Suction  Gas  as  a Tower  for 
Pioneers,”  I should  like  to  point  out  that  it  would  be  well- 
ni^h  impossible  to  transport  a suction  gas  producer  miles 
np°  country  or  in  the  back-woods,  as  it  is  now  constructed, 
and  a great  question  arises — Where  are  the  pioneers  to 
i*t  the  'anthracite  from  ? Surely  the  old  “ cranky  ” steam 
enmne  has  the  pull,  as  wood  or  any  similar  fuel  would  be  easily 
procured  and  equally  easy  to  burn  in  any  boiler  ; but  when 
the  suction  gas  producer  is  designed  to  burn  any  class  of 
bituminous  coal  or  dross,  then- a wide  field  is  surely  opened 
up  for  that  power  which  is  wrongfully  called  “ suction  gas. 

R.  Y.  Farnhnm. 

Skelmorlie,  October  29 th,  1909. 


A Question  on  Load  Factor. 

In  reply  to  “ Ratio’s”  letter  under  this  heading,  provided 
that  the  battery  is  fully  charged  each  day  from  the  generators 
during  the  time  they  are  running,  he  will  certainly  be  quite 
correct  in  assuming  the  station  capacity  at  200  kw.  A 
station  load  factor,  however,  is  usually  reckoned  on  a 24-hour 
day  basis,  the  actual  hours  of  plant  run  only  being  taken  into 

consideration  in  arriving  at  running  plant  load  factor. 

Return. 


Train  Lighting. 


Regarding  “Railway’s”  inquiry  on  page  688  of  your 
issue  for  October  29th  : — 

(1)  The  G.W.  Railway  have,  or  had,  one  Moscowitz 

installation  ; ( 

(2)  The  Leitner  system  has  been  adopted  on  the  G.W. 

Railway  ; 

(3)  Turbo-generator  sets  on  the  locomotive  are,  or 

were,  used  in  Belgium,  the  system  being  known 

as  the  Pieper  & l’Hoest. 

Lighting. 

[Curtis  turbo-lighting  sets  have  been  adopted  as  standard 
for  the  Chicago,  Burlington  and  Quincy  Railway’s  suburban 
traffic  ; see  Elec.  Rev.  p.  864,  May  21st,  1909. — Eds.  E.R.] 


The  Possibilities  of  the  Electric  Vehicle. 

With  reference  to  your  leading  article  in  last  week’s  issue, 
we  have  been  endeavouring  for  some  time  past  to  interest 
the  large  business  houses  in  London  with  a view  to  their 
adopting  electric  vehicles  for  parcel  delivery. 

Messrs.  Peter  Robinson,  Ltd.,  hired  one  of  our  15-cwt. 
electric  delivery  fans.  During  one  week  the  distance  covered 
was  204-8  miles,  and  the  total  number  of  units  consumed 
for  charging  the  batteries  was  187-5.  With  energy  at  ;|d. 
per  unit,  this  works  out  at  -68d.  per  van-mile  run.  The 
batteries  are  of  the  Tudor  type,  and  their  maintenance  is 
undertaken  at  a cost  of  l-2d.  per  van-mile  run. 

We  shall  be  pleased  to  furnish  full  particulars  to  those 

interested.  „ _ , x._ 

F.  A.  Wilkinson  & Partners,  Ltd., 

• F.  A.  Wilkinson, 

Managing  Director .* 


Harpenden,  October  27/A,  1909. 


Refrigerating  Plant. 

With  reference  to  the  article  on  “ Refrigeration  ” in  your 
issue  of  October  22nd,  I should  like  to  say  a few  words. 

In  the  main,  there  is  little  to  criticise  from  a refrigerating 
point  of  view,  especially  in  those  parts  dealing  with  generalities. 
They  are  concise  and  treat  the  subject  skilfully.  On  certain 
points,  however,  it  seems  to  me  your  correspondent  has  been 
misinformed. 

First,  as  cold  accumulators  have  been  in  use  in  cold  storage 
(in  a greater  or  less  degree)  ever  since  brine  has  been  the 
cooling  medium,  it  might  have  been  advisable  to  leave  out 
the  name  of  the  Pulsometer  Co.  as  introducing  the  system. 


At  least  half  a dozen  firms  were  in  front  of  them,  each  with 
an  equally  ingenious  system. 

Secondly,  in  publishing  a table  of  capacities  and  powers, 
why  select  the  very  youngest  of  all  the  refrigerating  firms 
for  this  honour?  What  have  the  dozen  reputable  firms 
done  that  they  were  not  consulted,  so  that  the  table  could 
be  checked  and  the  results  be  more  accurate  ? The  actual 
curve  of  powers  is  much  steeper  than  that  given.  . 

A man  with  a store  of  350  cb.  ft.  would  be  cross  if  told  he 
required  2 b.h.p.  to  run  his  machine.  He  would  says  that  at 
that  rate  he  would  have  little  advantage,  if  any,  in  cost  over 
cooling  by  ice.  The  difference  between  2 b.h.p.  and  the 
actual  1 to  1 \ at  2d.  per  unit  would  be  great  at  the  end  of  the 
quarter.  Again,  there  are  few  machines  chilling  and  main- 
taining 9,000  cb.  ft.  at  34°  F.  which  only  absorb  8 b.h.p. 

It  also  appears  to  me  to  be  a mistake  to  publish  a state- 
ment that  £90  will  cover  a man’s  outlay  on  a plant  for  800 
cb.  ft.  at  34°  F.  Nobody  expects  to  get  a plant  at  this 
price  except  at  cutting  rates.  A manufacturer  must  have 
some  profit,  and  surely  enough  cutting  has  already  been  done. 
“ Cheap  and  nasty  ” is  undoubtedly  the  term  for  this  plant  run- 
ning 24  hours  a day  and  then  not  satisfying  the  buyer. 
The  machine  is,  however,  sold  from  the  maker’s  point  of 
view,  and  the  six  months’  guarantee  time  soon  passes.  The 
repair  bill  may  recuperate  him.  On  the  other  hand,  many 
firms  have  gone  under  as  the  result  of  such  tactics  ; those 
who  ask  reasonable  prices  are  respected — -and  busy,  too. 

Most  people  are  prepared  to  pay  a fair  price  for  a good 
and  lasting  article,  but  can  this  be  said  of  a £90  plant  ? 

There  is,  it  is  said,  room  for  everyone  at  the  top  of  the 
tree,  and  it  should  be  the  aim  of  every  manufacturer  to  get 

^ere‘  William  Bell. 

London,  S.W.,  October  26/A,  1909. 


Finance  anti  Industry. 

Although  not  an  inventor,  I thoroughly  sympathise  with 
Mr.  S.  W.  Martyn  regarding  the  hopeless  task  of  introducing 
any  new  idea  to  the  electrical  trade.  This  is  partly  due  to 
the  fact  that  wiring  and  installation  work  is  so  largely  in 
the  hands  of  ex-plumbers  and  men  whose  technical  training 
does  not  allow  them  to  judge  of  the  merit  of  any  new  idea. 

I was  recently  called  in  to  report  on  a 30-light  job  carried  out 
by  one  of  these  men  styling  himself  electrical  engineer. 
My  client  had  experienced  a severe  shock  when  standing  in 
his  bath  and  touching  the  wall,  the  pressure  being  220  volts. 
The  wiring  was  in  conduit,  and  where  the  bend  should  have 
been  the  wire  was  simply  taped  with  black  tape  and  plastered 
over.  Not  a single  bend  or  elbow  or  tee-piece  could  be 
found  in  the  whole  installation  ; yet  this  man  does  most  of 
the  builders’  wiring  work  in  the  district ! 

No  idea  but  “ cheapness  ” would  appeal  to  such  a man. 
We  have  qualified  registered  plumbers ; why  not  qualified 
and  registered  electrical  contractors  ? 

How  few  electrical  contractors  are  able  to  give  a customer 
any  information  regarding  anything  out  of  the  ordinary  iun 
of  things  ! 

Bix  supply  houses  were  recently  asked  to  quote  for  an 
electric  water-heater  for  bath-room  use  ; only  one  was  able 
to  do  so.  In  another  case,  a client  asked  a round  dozen 
contractors  to  give  particulars  of  an  electrical  water  steriliser 
and  filter,  such  as  are  very  largely  used  abroad  ; not  one  of 
them  could  give  him  any  details  or  even  knew  the  apparatus. 
A firm  of  sanitary  engineers  were  approached,  and  at  once 
gave  full  particulars. 

Until  the  electrical  trade  wake  up,  they  must  be  content 
to  see  the  German  and  American  people  run  away  with  the 
plums,  as  they  did  in  the  early  days  of  polyphase  plant,  and 
are  still  doing  with  colliery  and  electrical  winding  plant. 

Flashlight. 


The  Coefficient  of  Self-Induction. 

In  reply  to  your  reviewer’s  request  for  references,  we  may 
mention  the  following  as  typical  Kapp,  “ Dynamos, 
Alternators  and  Transformers,”  3rd  German  Edition,  Chaps 
xvi  xvii  • S.  P.  Thompson,  “ Dynamo-Electric  Machinery, 
Yol  II  ’pp.  18,  19,  21,  592;  Hteinrnetz,,  “Alternating, 
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Current  Phenomena,”  throughout ; A.  Russell,  “ Alternating 
Current,”  Yol.  II,  pp.  299-301. 

We  fear  that  further  correspondence  will  not  bring  us 
nearer  to  an  answer  to  the  question  raised  in  our  first  letter, 
and  we  do  not  propose  to  continue  it. 

Before  closing,  may  we  ask  any  interested  reader  to  look 
at  our  first  letter,  and  then  to  study  the  following  proposi- 
tions, which  we  would  especially  commend  to  the  earnest 
consideration  of  practical  engineers  and  designers  : — 


1.  It  is  practically  impossible  to  calculate  the  self-inductance  of 
copper  coils  near  masses  of  iron. — October  1st. 

2.  Even  if  the  calculation  of  Proposition  (1)  were  possible,  it 
would  be  a far  too  complicated  function  of  the  current  to  be  of  any 
use. — October  1st. 

3.  The  coefficient  of  self-induction  cannot  be  used  in  a vector 
equation  at  all.— October  15th. 

4.  When  there  is  iron  in  the  core  of  a coil,  the  ratio  of  flux  to 
current  is  a double-valued  function  of  the  current  (sic). — October 
15th. 

5.  It  is  unnecessary  for  scientists  to  assume  the  humiliating  atti- 
tude that  approximations  are  necessary.— October  29th. 

6.  The  idea  of  calculation  by  equivalent  sine  waves  was  ex- 
ploded some  years  ago.— October  29th. 

7.  If  the  wire  of  a coil  be  infinitely  thin,  the  inductance  is 
infinitely  great,  whatever  may  be  the  shape  of  the  coil. — October 
29th. 

8.  If  there  is  iron  in  the  neighbourhood  of  a coil,  the  notion 
that  the  flux  is  proportional  to  the  current  is  one  which  will  appeal 
only  t;o  the  simple  ones  of  this  world.— October  29th. 

It  is  further  stated  of  the  approximations  constantly  made  by 
every  designer  of  alternating-current  machinery,  that  “as  it  is 
absolutely  impossible  to  calculate,  even  roughly,  the  magnitude  of 
the  errors  introduced  by  these  assumptions,  the  whole  performance 
must  remain  a botching  piece  of  work.” — October  29th. 


Manchester,  November  1st , 1909. 


C.  F.  Smith. 
William  Cramp. 


Voltage  of  Country  House  Installations. 


I am  at  present  engaged  by  a firm  who  make  a speciality 
of  petrol  plants  for  lighting  country  houses,  and  in  all  cases 
they  recommend  a 25-volt  set ; now  this  is  contrary  to  my 
ideas,  and  I have  ventured  to  suggest  that  we  should  be  doing 
our  clients  justice  in  recommending  100-volt  plants. 

My  objection  to  the  25-volt  pressure  is  the  unsteady  light 
when  the  load  on  the  accumulators  varies  ; the  considerable 
drop  (d.p.)  when  the  test  is  anything  but  infinity,  or  caused 
by  dirty  connection  in  lampholders,  fuse  boxes,  &c . ; that  it 
is  impossible  to  utilise  the  plant  for  heating,  owing  to  the 
amperage  required  by  even  the  most  economical  radiators, 
hot  plates,  water  heaters  or  irons. 

It  has  always  been  my  idea  that  it  would  be  preferable  to 
put  in  a 100-volt  plant,  divide  the  lighting  circuits  into  two 
equal  parts,  running  back  to  the  distribution  board,  and 
divide  the  accumulators  in  a like  manner  ; this  would 
enable  the  man  in  charge  to  change  over,  and  light  the  more 
important  parts  of  the  house  in  the  case  of  a temporary 
breakdown. 

Tie  the  heating,  this  I consider  could  be  carried  out  with  a 
certain  amount  of  economy  by  running  a separate  circuit  to 
100-volt  terminals  on  the  board. 


As  regards  the  d.p.,  this  surely  would  not  be  so  noticable 
with  the  50-volt  circuit,  and  a steadier  light  would  result. 

As  50-volt  metallic  lamps  can  be  obtained  in  a low  h.c.p., 
1 fail  to  see  the  reason  for  recommending  25  volts,  and  even 
when  transforming  from  100  or  200  volts,  &c.,  have  never 
suggested  a lower  voltage  than  50  which  has  always  proved 
satisfactory. 

H.  C.  P. 


[We  quite  agree  that  25  volts  is  suitable  only  for  small 
installations,  where  the  distances  are  short  and  the  load  not 
greut.  A pressure  of  50  volts  affords  a happy  mean,  requir- 
ing only  28  cells,  while  the  current  is  nearly  halved,  and  the 
percentage  pressure  drop  in  the  leads  is  practically  the  same 
as  at  1 00  volts.  We  doubt  very  much,  however,  whether  the 
suggested  division  of  a 100-volt  battery,  giving  in  effect  a 
three-wire  50-volt  system,  would  prove  satisfactory  in 
practice,  without  skilled  attention  to  ensure  the  proper 
charging  of  the  two  halves  of  the  battery.  It  is  a simple 
matter  to  run  heavy  leads  for  heating  circuits  when  required, 
and  probably  less  costly  than  the  method  proposed  by  our 
correspondent. — Eds.  E.R.] 


Economy  of  Parsons  and  Impulse  Turbines. 

In  an  article  entitled  “ Comparison  of  the  Efficiency  of 
Parsons  (Reaction)  and  Impulse  Turbines  ” (Electricai 
Review,  June  25th,  1909,  Yol.  64,  No.  1,648,  page  1062)* 
the  results  of  the  steam  consumption  trials  at  Rummelsburg 
are  contrasted  with  those  of  two  Parsons  turbines.  The 
author  comes  to  the  conclusion  that  the  Parsons  turbines 
surpass  the  A.E.G.  turbine  in  economy,  but  conducts  his 
inquiry  in  such  a superficial  manner,  that  the  strongest 
exception  must  be  taken  to  his  deductions. 

The  author  suggests  as  the  best  basis  of  comparison 
for  different  turbines  the  thermodynamic  efficiency,  that  is, 
the  ratio  of  the  steam  consumption  of  the  turbine  in  question 
to  that  of  a theoretically  perfect  turbine  working  without 
losses  and  under  identical  conditions.  According  to  him 
this  value  for  the  4,000-kw.  A.E.G.  turbine  at  Rummels- 
burg is  not  so  great  as  for  the  4,000-kw.  Parsons  turbine  at 
Carville,  nor  for  the  2,000-kw.  Willans-Parsons  turbine  at 


Cubve  1. 

Thermodynamic  efficiency  calculated  on  the  load 
terminals 


at  generator 


Theoretical  steam  consumption  per  Kw.-hour  of  a 

machine  runnine  without  Iossps 

Measured  Bteam  consumption  per  K\v.-nuui. 


Sydney  (N.S.W.).  Moreover,  he  states  that  with  later 
Willans-Parsons  machines  still  better  efficiencies  have  been 
attained. 

The  following  is  a reply  to  these  statements 1.  The 
efficiency  of  68  per  cent,  which  is  given  for  the  Parsons 
turbines  at  Carville  and  Sydney  is  not  correct.  The  Carville 
efficiency  is  apparently; taken  from  the  published  table  (“  Zeit- 
schrift  des  Yereins  deutscher  Ingenieure,  1907,”  page  1122). 
The  author  has  neglected  to  observe  that  this  value  is  based 
on  the  load  in  horse-power,  and  has  been  obtained  by  dividing 
the  value  for  the  kw.  by  0-93  (electrical  and  mechanical 
efficiency  of  turbine  and  generator).  It  is  manifestly  wrong 
to  compare  the  thermodynamic  efficiency  of  a turbine 
reckoned  on  a basis  of  h.p.  with  that  of  another  turbine 
calculated  from  the  load  in  kw. 

The  thermodynamic  efficiency  for  Carville,  when  reckoned 
from  the  load  in  kilowatts,  is,  at  5,164  kw.,  63‘4  per  cent.  ; 
at  5,059  kw.,  62-2  per  cent.,  or  a mean  value  of  62’8  per 
cent.  This  is  the  value  which  should  be  compared  with  the 
Rummelsburg  value  of  63’9  per  cent. 

The  trials  of  the  Sydney  turbine  were  conducted  with 
unfavourable  steam  conditions,  as  follows  ( Engineering , 1907, 
page  752)  : — 150  lb.  sq.  in.  boiler  pressure  ; 145°  F.  super- 
heat ; 27^-in.  vacuum  (Bar.  = 30”)  = 91-7  per  cent. 

If  a drop  in  pressure  of  15  lb./sq.  in.  is  assumed  to  take 
place  in  the  steam  piping,  the  steam  pressure  at  the  stop 
valve  will  be  only  135  lb./sq.  in.  ThS  available  heat  con- 
tents in  expansion  from  the  pressure  to  the  above  vacuum 
is  338  B. TH.tr.  per  lb.,  and  the  theoretical  steam  con- 
sumption : — 

D0  = 3,420/338  = 10'12  lb./KW.-hour. 

Since  the  actual  consumption  (d)  at  2,000  kw.  is 
15  5 lb./KW.-hour,  the  thermodynamic  efficiency  deduced 
from  the  electrical  load  is 


: 1 

• < 
I 


t]  = d0/d  = 65'0  per  cent. 

2.  The  three  turbines  thus  appear  nearly  equal.  A 
comparison  of  the  thermodynamic  efficiencies  is,  how- 
ever, not  quite  fair  on  account  of  the  different  heat  drops 
utilised,  and  more  particularly  by  reason  of  the  different 
degrees  of  vacua.  With  the  very  high  vacuum  (from 
97  per  ceDt.  to  98  per  cent.)  of  which  the  A.E.G. 
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turbine  in  question  had  to  make  use,  the  specific 
volume  of  the  steam  at  the  exhaust  end  is  60  large  that  the 
steam  velocities  are  very  high,  and  consequently  there  is  an 
appreciable  exit  loss,  even  when  the  blades  are  of  the 
maximum  permissible  length.  The  efficiency  with  which 
the  steam  can  be  utilised  is  naturally  thereby  diminished. 
At  90  per  cent,  or  92  per  cent,  vacuum  these  disadvantages 


Heat  consumption  = Heat  contents  of  live  steam  minus  the  heat 
contents  of  the  feed  water,  the  whole  divided  by  the  boiler 
efficiency  of  075. 

disappear,  and  higher  efficiencies  can  be  obtained.  It  is 
therefore  necessary,  in  order  to  properly  compare  different 
turbines  from  the  standpoint  of  thermodynamic  efficiency, 
to  select  a method  which  takes  this  difficulty  into  account. 
The  steam  consumption,  as  is  well  known,  decreases  with 
increasing  vacuum,  but  the  attainable  efficiency  must  also 
decrease,  as  is  shown  in  the  curve  (fig.  1).  On  this  curve  is 
shown,  in  addition  to  the  results  of  the  above  turbines,  a 
series  of  actual  measurements  taken  on  a 3,000-kw.  A.E.G. 
turbine  in  the  Moabit  station  of  the  Berlin  Electricity 
Works.  These  measurements  took  place  in  October,  1906, 
and  were  conducted  to  show  the  influence  of  vacuum  on  the 
steam  consumption  ; the  steam  pressure  was  192  lb.  per 
sq.  in.  (absolute),  and  the  steam  temperature  600°  F. 
(222°  F.  superheat).  The  results  of  the  official  trial  of  a 
2,000-kw.  A.E.G.  turbine  at  Witkowitz  are  also  given. 
This  curve  clearly  shows  that  under  equal  conditions  of 
vacuum,  the  A E.G.  turbine  surpasses  both  the  above 
Parsons  turbines  in  thermodynamic  efficiency. 

3.  While  the  thermodynamic  efficiency  is  chiefly  of 
interest  to  the  designer  and  theorist,  “ thermal  efficiency  ” 
is  the  station  engineer’s  only  true  guide  to  the  economy  of 


,4000-KW  A 

.E.G.Turbinc 

--Q- 

at  Rummclsburg.  (97-9 ' 

-• 

^ — 4000 -KW  Parsons 

r 

Turbine  at  Carvllle^ 

N 

(96*1  -9>6#/#  Vac  ) 

I 

/ 

N'V^200 

— 

D-KW.Willans 


•Parsons  Tur 
— 

>ino  d Sydnev. (91*7%  Vac 

> 

J 

lO««  „y' 


Ccbve  3. 

Thermal  efficiency  = -gle-ct-Ti-Cal  eneTW  . 

Energy  in  coal 


his  machinery,  and  when  considered  on  this  basis,  the 
superiority  of  the  A.E.G.  turbine  becomes  still  more  marked. 
By  thermal  efficiency  is  to  be  understood  the  ratio  of  the 
energy  actually  produced  electrically,  to  that  contained  in 
the  coal  or  other  fuel.  If  the  boiler  efficiency  is  assumed 
to  be  75  per  cent.,  and  the  feed  temperature  is  equal  to  the 
temperature  of  the  condenser  (/0),  the  heat  corresponding 
to  the  coal  will  be  : — 

w = (»,  — i0)  d/0 ’7  5 B.TH.U., 
where  i,  = total  heat  contents  of  one  pound  of  steam  at  the 
turbine  stop  valve, 

*o  = total  heat  contents  of  one  pound  of  steam  at  the 
condenser, 

and  d = the  steam  consumption  in  lb.  per  KW.-hour. 

The  thermal  efficiency  reckoned  from  the  coal  to  the 
electrical  energy  is  then — 

Vth  = 3,420 /w. 

The  loss  by  radiation  may  here  be  neglected.  The  values 
for  the  heat  consumption  and  the  thermal  efficiencies  are 


graphically  depicted  in  the  curves  Nos.  2 and  3.  These 
show  in  an  explicit  manner  the  undeniable  superiority  of 
the  A.E.G.  turbine. 

The  superiority  of  the  A.E.G.  turbine  depends  also  on  its 
ability  to  carry  under  continuous  working  conditions  the 
highest  steam  temperatures  ; Parsons  turbines  are  not  able 
to  do  this.  The  steam  consumption  results,  with  such 
turbines,  taken  at  low  Bteam  temperatures,  are  often  reduced 
to  the  corresponding  values  at  higher  temperatures,  in  order 
to  obtain  better  figures.  Such  a computation  is  evidently 
not  permissible,  when  it  has  not  been  previously  proved  that 
the  turbines  in  question  can  safely  run  under  working  con- 
ditions with  such  high  temperatures. 

The  author  is  incorrect  in  his  assertion  at  the  conclusion 
of  the  above-mentioned  article,  that  “ up  to  now  turbines  of 
the  impulse  type  have  not  been  set  to  work,  which  have 
surpassed  the  results  obtained  on  a commercial  scale  with 
turbines  of  the  Parsons  type,”  at  least  so  far  as  the  A.E.G. 
turbines  are  concerned. 

On  the  contrary,  there  have  not  been,  up  till  now, 
figures  published  to  show  that  any  other  turbine  has  reached 
the  economy  of  the  A.E.G.  turbines  here  mentioned. 

The  Eleetrical  Co.,  Ltd.  (A.E.G.). 

London,  W.C.,  November  1st,  1909. 


Rose’s  Code  Economiser. 

In  your  “ Telegraphic  Notes  ” last  week  you  referred  to 
“ Rose’s  Universal  Code  Economiser,”  and  I feel  it  only  just 
to  myself  to  endeavour  to  correct  the  wrong  impression 
which  may  possibly  be  conveyed  by  the  fact  that  several 
important  advantages  claimed,  and  not  embodied  in  other 
systems,  have  been  overlooked.  It  is  also  somewhat  unfor- 
tunate that  eleven-letter  words  should  have  been  chosen  as 
examples,  while  omitting  to  mention  that  the  section  under 
which  they  are  compiled  is  merely  a supplementary  one,  pro- 
vided in  view  of  future  developments,  and  with  a range  of 
no  less  than  64,000,000  code  words. 

May  I ask  that  a few  examples  be  chosen  under  Section  C, 
applicable  to  any  code  word  number  from  0 to  159,999, 
which  is  well  outside  the  range  of  the  majority  of  recognised 
code  books  in  present  use.  Take  the  four  words — 

PHRYGIAN  UL  PHTHISIQTJS  IAPYGIORUN  IASPACHATI. 

The  “ cumbrous  task  ” referred  to  (that  of  dividing  the 
serial  numbers  of  these  words  by  20  three  times,  allotting  to 
the  resultants  their  corresponding  consonants  as  per  key 
table,  and  inserting  the  connecting  vowel  U)  I have  just 
performed  in  considerably  under  two  minutes,  producing  the 
words — 

GUHUKTJH  GUHUKUR  LUFULUM  LUFUMUG. 

I venture  to  assert  that  these  four  examples  fully  sub- 
stantiate my  claims,  which  are  : — 

1.  Extreme  simplicity,  owing  to  the  fact  that  the  words 
handed  in  for  transmission  are  of  the  same  character,  length, 
and  pronounceability. 

2.  The  certainty  of  immediate  correction  by  the  receiver, 
he  merely  having  to  lay  out  the  signals  representing  the 
mutilated  words  and  delete  the  Us,  leaving  the  consonants 
originally  transmitted. 

3.  The  expeditious  manner  in  which  a message  can  be 
coded  and  decoded,  my  four  examples,  as  above  stated, 
having  been  compiled  in  less  than  two  minutes. 

4.  The  ease  with  which  the  system  lends  itself  to  rapid 
transmission  by  the  operator,  the  position  and  frequency  of 
the  connecting  vowel  u being  imprinted  on  his  mind. 

5.  The  economy  to  be  effected  by  writing  down  the  words 
continuously  and  ticking  off  the  letters  in  tens  for  trans- 
mission. 

6.  The  secrecy  instantly  secured  by  making  one  of  the 
innumerable  possible  rearrangements  of  the  key  table. 

In  addition,  the  most  suitable  phrases  can  be  selected 
from  various  code  books  and  combined  with  catalogue  matter, 
&c.,  without  the  necessity  of  using  extra  distinguishing 
text-words,  each  word  being  at  once  identifiable  with  its  own 
particular  code  book,  catalogue,  or  any  other  serially 
numbered  matter,  by  means  of  the  allotted  prefix,  as  explained 
in  the  book.  To  further  simplify  the  reading  of  a message 
the  small  u might  be  used  in  the  transcript  thus — 
GuHuKuM,  GuHaKuR,  LuFuLuM,  LuFuMuG,  &c. 

F 
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Regarding  Claim  No.  5,  the  code  words  transmitted  need 
not  necessarily  end  with  a consonant.  In  fact,  the  terminating 
letter  U will  always  show  that  the  words  have  been  linked 
up  and  re-divided  for  the  purpose  of  economical  transmission. 
In  the  following  example  five  words  have  been  linked  up, 
re-divided,  and  transmitted  as  four,  showing  a saving  of 
20  per  cent.  bulugum,  sutumug,  dulufub,  jubuhul, 

KUGTJTUM, 

BULU  GTTMUSU /Tlfeu  GUDTILU  / FUBU  JUBUNU  /LTJKU  GUTUM. 

Regarding  Claim  No.  6,  the  number  of  changes  available  is 
the  enormous  one  of  2,432,902,008,176,640,000,  from  which 
it  will  be  seen  that  a change  may  be  made  every  day  (with 
the  concurrence  of  the  correspondent)  without  fear  of 
exhausting  the  possibilities  of  the  system.  Sections  A,  D 
and  E are  placed  in  the  book  for  the  use  of  those  who  wish 
to  apply  them  to  their  own  special  cases,  but  Section  C com- 
prises all  that  is  necessary  for  present  requirements. 

You  mention  that  “ We  do  not  quite  follow  Mr.  Rose  in 
this  claim  ” (to  check  irregularity  or  mutilation  resulting 
from  bad  spacing  by  means  of  the  deletion  of  the  connecting 
vowel  u).  This  I claim  to  do  invariably  within  one  minute 
of  receiving  the  mutilated  word.  But  I do  not  claim  to 
replace  a signal  omitted  entirely.  No  system  can  or  does. 
The  user,  however,  has  a much  better  opportunity  than 
ever  before  of  replacing  the  lost  signal,  as  our  word  contains 
only  four  unknown  characters.  The  position  of  the  error  is 
definitely  located,  whereas,  with  an  ordinary  code  word  there 
is  the  danger  of  making  a wrong  replacement  and  producing 
an  almost  identical  code  word,  yet  one  having  an  entirely 
different  meaning,  the  results  of  which  have,  on  many 
occasions,  been  disastrous. 

A simple  check  system  has  now  been  devised,  and  will  be 
issued  to  all  users  of  the  book,  by  means  of  which  any 
omission  either  in  indicating  consonants  or  connecting  vowels 
will  at  once  be  revealed. 

You  contend  that,  owing  to  the  improvement  in  telegraphic 
working,  the  proportion  of  delays  or  serious  consequences 
caused  by  errors  is  exceedingly  small  in  comparison  with  the 
large  number  of  messages  handled.  This  I fully  admit,  and 
do  not  seek  in  any  way  to  minimise  the  credit  due  to  the 
cable  companies  and  the  compilers  of  codes  for  the  magnificent 
results  achieved.  There  still  remains,  nowever,  an  element 
of  uncertainty,  which  it  is  my  object  to  finally  eliminate  by 
enabling  the  user  to  compile  his  message  on  a purely  mathe- 
matical basis.  Errors  of  a magnitude  with  which  other  check 
systems  would  find  it  quite  impossible  to  deal,  are  immediately 
located  and  corrected  with  absolute  certainty.  I claim  that 
my  system  greatly  enhances  the  value  and  adaptability  of 
existing  codes,  and  indefinitely  extends  their  range  of  useful- 
ness. It  has  received  the  cordial  endorsement  of  eminent 
code  compilers  and  cable  representatives.  But,  like  all  new 
ideas,  it  has,  in  the  first  instance,  to  overcome  the  weight  of 
public  inertia,  and  to  satisfy  the  experts,  which  I have  every 
confidence  of  being  able  to  do. 

Sydney  A.  M.  Rose,  A.M.I.E.E. 

London,  W.C.,  November  2nd,  1909. 


NEW  ELECTRICAL  DEVICES.  FITTINGS, 
AND  PLANT. 


Electric  Lamp  Lock. 

An  extremely  simple  device  for  locking  incandesent  lamps  in 
their  holders  has  been  introduced  by  the  Electric  Lamp  Lock  Co., 
of  25,  Wellington  Street,  Glasgow,  under  the  name  of  the  “ Ellco  ” 
invisible  lamp  lock,  for  which  a patent  has  been  applied  for.  It 


Fio.  1.—"  Ellco  ’’  Lamp  Lock. 


consists  of  nothing  more  than  a perforated  washer  of  insulating 
material  (fig.  1),  which  is  dropped  over  the  plungers  in  the  holder. 
It  is  necessary  to  slacken  back  the  ring  at  the  top  of  the  holder 
before  inserting  the  lamp ; after  this,  when  the  ring  i9  tightened 


again,  it  is  impossible  to  remove  the  lamp  unless  the  trick  is 
knowD,  for  the  locking  device  is  invisible  from  the  outBide.  The 
high  price  of  metallic-filament  lamps  renders  some  such  device 
necessary  where  lamps  are  accessible  to  the  public. 


The  “Best”  Electric  Radiators. 


With  this  happy  and  positively  convincing  title,  Messrs.  Best 
and  Lloyd,  Ltd.,  of  Cambray  Works,  Handsworth,  Birmingham, 
have  issued  a new  catalogue  (No.  77),  in  which  they  bring  before 


Fig.  2. — “ Best  ” Two-Lamp  Radiatob. 


the  trade  some  fine  designs  of  luminous  radiators  for  the  current 
season. 

There  is  something  impressive  about  a number  of  the  designs 
shown.  To  break  forth  iato  song  regarding  some  of  the  firm's 
choice  art  metal-work  in  electric  light  fittings  is  not  a difficult 


Fig.  3.— Foub-Lamp  Radiatob,  Adam  Style. 


matter,  but  we  have  not  often  felt  moved  to  rhapsody  by  the  lines 
and  curves  of  the  metal-work  enclosing  the  luminous  bulbs  of  an 
electric  radiator.  However,  in  the  list  now  before  us  the  designs 
are  very  acceptable  and  more  pleasing  than  many  that  we  have 
seen ; good  blocks  and  careful  printing  have  doubtless  had  much 
to  do  with  the  good  effect.  The  registered  designs  are  all  shown  to 
a scale  of  one- sixth,  and  they  include  two,  three,  four  and  six-lamp 
radiators,  which  are  supplied  with  either  wrought-iron  or  polished 
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rydised  brass  frames,  with  polished  copper  interiors  ; also  with 
shed  copper  or  hammered  antique  copper  frames,  in  “ Sheraton1’ 
3 with  brass  frame,  Adam,  Empire,  Louis  XVI,  and  circular 
■j.  In  the  two  examples  which  ate  selected  for  illustration 
)oses,  fig.  2 shows  a two-lamp  registered  design,  with  hammered 
aie  copper  frame  and  polished  copper  interior  ; fig.  3 is  a four- 
d design  in  Adam  style,  supplied  with  brass  frame,  and  polished 
ier  interior  with  ornamental  covers  for  lampholders. 

The  Tenner  Patent  Sign. 

a ingenious  device  has  been  put  on  the  market  by  Messrs. 
se3°&  Co.,  of  6,  Old  Queen  Street,  Westminster.  It  consists 
2tters  composed  of  small  clear  glass  balls,  which  are  illuminated 
i behind,  and  it  possesses  the  special  advantage  that  owing  to 
peculiar  optical  properties  of  the  balls,  the  letter  can  be  read 
i almost  any  position  over  a range  of  160*.  The  effect,  when 
sign  is  illuminated,  is  that  of  a continuous  letter  of  light,  the 
ividual  balls  being  merged  into  one  another  by  irradiation. 
; letter  is  strong  and  of  inexpensive  construction.  The 


Fig.  4. — Venneb  Sign,  by  Day  and  by  Night. 


mpanying  figures  show  a single  letter,  as  it  appears  when 
it,  and  when  illuminated  by  a single  16  c.p.  lamp.  When 
i nted  in  a suitable  frame,  a series  of  these  letters  can  be 
i Joyed,  and  they  are  readily  interchangeable,  so  that  a new 
sad  can  be  displayed  each  day— a practice  which  has  been 
: pted  by  some  theatres  and  electrical  showrooms  which  have 
nted  the  device.  Metallic-filament  lamps  can  be  used  with  this 
i , and  the  frame  is  weather-proof.  The  extinction  of  one  of 
t lamps  in  a frame  only  causes  a Blight  diminution  in  the 
Inination,  and  does  not  leave  a gap.  Chromatic  effects  are 
ily  arranged,  with  the  aid  of  coloured  lamps,  which  give  a 
retyof  graduated  shades  of  colour.  Uniform  illumination  of 
, ft.  letter  with  two  32-c  p.  lamps  is  one  of  the  advantages 
lined  for  the  system,  and  the  sign  at  the  middle  of  a street  can 
nead  from  either  end  or  any  part  of  the  street. 

Hoivard-Couslns  Patent  Ridiator. 

he  popularity  of  glow-lamp  radiators  ha3  not  owed  anything  to 
1 construction  of  the  lamps  usually  employed,  which,  being 
tlelled  on  the  pattern  of  the  lamps  used  for  lighting,  have  long 
oed  filaments  and  are  held  in  holders  of  the  ordinary  type.  In 
;1  Howard-Cousi os  radiator,  made  by  the  General  Electric  Co., 
Li  , of  71,  Queen  Victoria  Street,  E C. , the  lamps  are  made  double- 
ned,  with  zig-zag  filaments,  bo  that  short  circuiting  ins  de  the 


Fig.  5. — Howabd-Cocsins  Radiatob. 

k P is  impossible  ; the  massive  end  contact  caps  are  held  in  strong 
X ng  clips,  which  provide  secure  support,  and  the  lamps  can  be 
P:ed  horizontally,  as  shown  in  the  accompanying  figure,  or 
T -ically,  as  preferred.  The  elastic  construction  of  the  filament 
Men  it  immune  from  breakage  due  to  shocks,  and  thus  prolongs 
it  life.  The  figure  Bhows  a radiator  with  the  usual  wire  guard 
11  oved,  to  enaole  the  limps  to  be  seon  clearly. 


Tlie  Antiforge  Peu. 

A new  patent  electric  pen,  the  invention  of  Dr.  Dinshah  P. 
Ghadiali— the  “ Parsee  Edison  ’’—has  been  introduced  by  the 
Antiforge  Pen  Co.,  of  448,  High  Road,  Chiswick.  The  essential 
feature  of  this  device  is  that  it  writes  by  perforating  the  paper  with 
electric  sparks.  The  principle,  of  course,  may  not  be  new,  but  the 
methods  adopted  by  Dr.  Dinshah  for  carrying  it  out  are  certainly 
novel  and  ingenious.  The  pen,  as  illustrated  herewith,  resembles 


Fig.  6.— Antifobge  Pen,  and  Desk,  Open. 


a stylographic  pen,  and  is  used  in  conjunction  with  a polished 
aluminium  plate,  on  which  the  paper  is  laid.  The  plate  is  mounted 
on  the  bevelled  glass  top  of  a desk,  which  contains  the  whole  of 
the  accessory  apparatus,  as  shown  (fig.  6). 

The  spark  is  produced  by  an  induction  coil  excited  by  a small 
battery  of  storage  cells,  such  as  is  U3ed  for  ignition  purposes  on 
automobiles.  To  increase  the  intensity  of  the  spark  a condenser  is 
connected  across  the  secondary  terminals,  and  a highly  exhausted 
vacuum-tube  is  also  connected  to  these  terminals,  in  parallel  with 
the  pen,  to  indicate  (by  glowing)  the  condition  of  the  apparatus, 
besides  acting  as  a ballast  load  on  the  coil,  and  providing  a fixed 
limit  to  the  maximum  potential  difference  between  the  secondary 


Fig.  7. — Antifobge  Pen  and  Desk. 


terminals.  The  pen  itself  contains  a mercury  interrupter,  which 
ensures  that  the  primary  circuit  shall  never  be  closed  except  when 
the  pen  is  held  point  downwards.  There  is  also  a spring  point 
actuating  contacts  within  the  pen,  bo  that  even  when  the  pen  is 
held  in  the  proper  position  the  primary  circuit  is  not  closed  unless 
the  pen  is  pressed  on  the  paper  in  the  act  of  writing.  By  these 
means  the  work  of  the  battery,  and  the  possibility  of  the  operator  s 
receiving  a shock,  are  reduced  to  the  minimum.  . 

The  effect  of  the  condenser  across  the  secondary  is  to  give  fat 
sparks,  which  not  merely  perforate  but  actually  burn  the  paper, 
rendering  the  record  absolutely  indelible.  By  varying  the 
resistance  in  the  primary  circuit  with  a rheostat,  of  which  the 
handle  is  seen  projecting  on  the  left-hand  of  the  desk,  the  intensity 
of  the  spark  can  be  varied  over  a wide  range,  giving  from  the 
finest  to  the  coarsest  perforations.  Ab  it  is  impossible  to  produce 
two  identical  series  of  perforations,  owing  to  the  variations  m the 
thickness  of  the  paper,  the  pressure  used  in  writing,  and  the  speed 
of  motion  of  the  pen,  the  owner  himself  cannot  produce  an  exact 
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facsimile  of  his  own  signature,  though  each  signature  as  a whole  is 
unmistakeably  his  own.  This  property  is  utilised  when  signing  a 
batch  of  related  papers,  as  the  signature  is  written  on  the  top  of 
the  series,  and  all  the  sheets  are  perforated  simultaneously  ; it  is 
then  impossible,  even  for  the  owner,  to  substitute  a new  sheet  for 
any  of  the  batch,  without  detection. 

A graphite  point  is  used  in  the  pen  to  increase  the  legibility  of 
the  writing,  though  a metallic  point  can  readily  be  substituted  when 
only  the  perforations  are  required.  The  apparatus  is  of  British 
manufacture,  and  should  find  many  UBes  in  business  houses.  The 
inventor,  Dr.  Dinshah,  was  formerly  electrician  to  H.H.  the 
Maharaj  Rana  of  Dholpur,  and  afterwards  electrical  engineer  to 
the  Patiala  State,  and  is  a noted  journalist  and  lecturer,  as  well  as 
an  inventor. 


LEGAL. 


The  Summonses  against  the  Welsbach  Incandescent  Co. 

Further  evidence  was  given  before  Mr.  Bros  at  Clerkenwell 
Police  Court  on  Saturday,  in  the  case  in  which  the  Welsbach  Incan- 
descent Gas  Light  Co.,  Ltd.,  were  charged  on  summonses  issued  at 
the  instance  of  the  Wolfram  (TungBten)  Metal-Filament  Lamps, 
Ltd  , with  selling  and  exposing  goods  for  sale  to  which  a false  trade 
description  had  been  applied.  The  alleged  offence  was  in  respect 
of  electric  lamps  marked  with  the  words  “ WelBbach  ” and  “ Aur.” 

Mr.  Rufus  Isaacs,  E.C.,  M.P.,  Mr.  H.  A.  Colefax  and  Mr.  Ernest 
Lunge  appeared  for  the  prosecution ; Mr.  A.  H.  Bodkin  and  Mr. 
Walter  were  for  the  defence. 

Last  week  Mb.  Rufus  Isaacs,  in  opening  the  case,  said  the 
Welsbach  Incandescent  Gas  Light  Co.  was  formed  for  the  purpose 
of  dealing  with  the  inventions  of  Baron  von  W elsbach  in  regard  to 
gas  lighting,  but  not  in  regard  to  electric  lighting.  Baron  von 
Welsbach’s  electric  light  inventions  were  acquired  by  a German 
company,  known  as  the  Auer  Co.,  who,  by  agreement,  appointed  the 
General  Electric  Co.  exclusive  agents  for  the  sale  of  the  lamp.  The 
defendant  company  published  an  advertisement  in  which  there 
were  illustrations  of  an  electric  lamp  bearing  the  words  “ Wels- 
bach ” and  “ Aur,”  and  he  contended  that  this  was  calculated  to  lead 
persons  to  believe  that  the  lamp  was  either  invented  or  manufactured 
by  Baron  von  Welsbach  or  the  Auer  Co.  » 

Frederick  Hale,  of  London  Road,  Bromley,  assistant  manager 
of  the  General  Electric  Co.,  Ltd.,  produced  a copy  of  the  Daily 
Telegraph,  of  September  23rd  last,  and  said  it  contained  an  adver- 
tisement of  the  Welsbach  electric  light,  issued  apparently  by  the 
defendant  company.  On  September  29th  he  received  certain 
instructions  from  Mr.  J.  Y.  Fletcher,  manager  of  the  electric  light 
department  of  the  General  Electric  Co.,  inconsequence  of  which  he 
went  to  334-354,  Gray's  Inn  Road,  the  address  of  the  defendants. 
He  was  taken  to  the  showroom  there,  and  he  asked  to  see  a lamp 
as  advertised  in  the  daily  papers.  The  young  lady  in  charge 
showed  him  samples,  and  he  asked,  “ Are  these  Baron  von 
Welsbach’s  lamps  ? ” She  said  “ Yes.”  He  ordered  two  and  went 
downstairs  to  receive  them  and  pay  for  them.  As  the  lamps  were 
being  handed  to  him,  he  asked  again,  “ Are  these  Baron  von 
Welsbach’s  lamps  ? ” and  the  salesman  in  the  warehouse  at  once 
said  “ Yes.”  The  lamps  were  similar  to  the  one  now  produced. 

Mr.  Bros  examined  the  lamp  produced  in  Court,  and  observed 
that  it  had  “ made  in  Germany,”  and  the  words  “Welsbach”  and 
“ Aur  ” upon  it. 

Witness,  in  continuing  his  evidence,  said  that  on  October  8th  he 
received  further  instructions  from  Mr.  Fletcher,  and  he  went  again 
to  the  premises  of  the  defendant  company  in  Gray’s  Inn  Road,  and 
asked  for  some  more  lamps  similar  to  the  samples  he  had  previously 
taken  away.  He  asked  the  attendant  in  the  warehouse  if  he  could 
assure  him  they  were  Baron  von  Welsbach’s  lamps,  as  the  party  for 
whom  he  required  them  had  made  a special  point  of  it.  The 
attendant  said  they  were,  and  witness  then  said  : “ Will  you  kindly 
put  it  on  the  invoice  to  enable  me  to  show  my  customer  ? ” The 
salesman  replied,  “ Certainly,”  and  did  so. 

Mr.  Rufus  Isaacs  : Are  the  lamps  with  this  filament  made 
by  any  particular  firm  or  company  ? — Witness  : Yes.  The 
chief  makers  are  the  Auer  Co.,  of  Berlin.  He  added  that  he 
believed  “ Auer”  was  one  of  Baron  von  Welsbach’s  names. 

In  cross-examination  by  Mb.  Walter,  Witness  said  that  when 
he  went  to  the  defendants’  premises,  he  gave  his  name  as  Holloway, 
of  Bath  Road,  Hounslow,  and  produced  a trade  card. 

Mb.  Walter  : Where  did  you  get  that  from? — Witness:  From 
Mr.  Fletcher. 

Do  you  know  where  he  got  it  ? — I don’t  know. 

Do  you  know  if  there  is  such  a person  as  Mr.  Holloway  ?— I 
don’t  know. 

Did  the  young  lady  in  the  Bhowroom  ask  you  to  go  to  the  trade 

counter  ? — Yes. 

And  at  the  trade  counter  did  you  say  you  were  a member  of 
the  trade  ? — No ; I simply  asked  for  the  lamps  I had  ordered  in  the 

showroom. 

I put  it  to  you,  you  never  mentioned  the  name  of  Baron  von 

Welsbach? — I did. 

Then  if  the  salesman  you  saw  says  you  did  not,  it  is  not  true  ? — 

It  is  not. 

What  were  your  instructions  from  Mr.  Fletcher? — To  purchase 
the  lamps,  and  ask  if  they  were  Baron  von  Welsbach’s. 

Were  your  instructions  on  October  8th  to  get  something  in 
writing  ? — Yes ; I was  to  ask  them  if  they  would  give  it. 


Did  you  ask  them  if  they  objected  to  the  words  "Baron  voi 
Welsbach”  appearing  on  the  sale  note,  as  your  customer  would  no' 
have  the  lamps  unless  that  appeared  on  the  receipt  ? — I did  not. 

Do  you  know  if  Baron  von  Welsbach  makes  any  electric  lamps?-  I 
I do  not  know. 

Does  he,  to  your  knowledge,  deal  in  lamps? — No;  not  to  mj 
knowledge. 

Tell  us  how  these  words  got  on  the  receipt  ?— I said,  “ Are  thesi 
Baron  von  Welsbach’s  lamps?  My  customer  makes  a special poin 
of  it.”  The  attendant  answered  "Yes,”  and  I said,  “Will  yoi 
please  put  it  on  the  invoice  ? ” 

The  only  metal-filament  lamps  you  sell  are  the  Oarams  ?— YeB 
at  the  present  time. 

The  Oarams  are  not  the  invention  of  Baron  von  Welsbach  ?- 
They  are  made  under  his  process,  I believe. 

Do  you  know  ? — No,  I do  not. 

How  long  ago  is  it  since  the  only  metal-filament  lamps  you  havi 
sold  have  been  Oarams? — Two  and  a half  years. 

Where  have  you  seen  anything  about  the  Auer  Co.  in  London  ?- 
I have  seen  their  correspondence. 

Are  you  aware  that  they  are  under  contract  not  to  use  the  werd 
“ Aur  ” or  " Welsbach  ” in  the  United  Kingdom  ? — No. 

The  only  mention  you  have  seen  of  the  Auer  Co.  is  in  privati 
correspondence  with  your  firm  ?— Yes. 

Are  you  aware  that  the  trade  mark  “ Aur  ” is  put  on  all  the  good 
sold  by  the  Welsbach  Incandescent  Light  Co.? — No. 

Do  you  know  " Aur  ” is  their  registered  trade  mark  in  thi 
country  ? —I  do  not  know. 

The  hearing  of  the  case  was  further  adjourned  for  a week. 


Electricity  in  Fife  Mines. 


Me.  H.  Rowan,  district  manager  and  agent  of  the  Fife  Coal  Co.  al 
Cowdenbeath,  and  as  the  superior  to  the  certificated  manager  s 
the  FouUord  Pit,  was  charged  in  Dunfermline  Sheriff  Court  witt 
having  contravened  the  special  electrical  rules  by  having  inadequatil 
electrical  apparatus  in  the  Foulford  Pit.  Recently  the  son  of  thi 
managing  director  of  the  company  and  the  certificated  manage 
were  similarly  charged,  and  objections  to  the  relevancy  of  thi 
complaints  were  repelled.  Mr.  Rowan  denied  the  charge,  and  thi 
evidence  in  the  three  cases  was  fixed  to  be  taken  on  the  same  date 


Electricity  Supply  Co.  for  Spain,  Ltd. 


In  the  Chancery  Division  on  Tuesday  last,  Mr.  Justice  Parker  heart 
a petition  by  this  company  for  a reduction  of  its  capital. 

Mb.  Mark  Romer,  K.C.  (with  him  Mr.  A.  G.  Wright  in  sup 
port),  stated  that  the  company  was  formed  in  1889  for  the  purposi 
of  manufacturing  and  supplying  electricity  in  Madrid  and  othe 
towns  in  Spain.  The  original  capital  was  £100,000  divided  int 
19,900  ordinary  and  100  deferred  or  founders’  shares  of  £5  each 
In  1901  the  capital  was  reduced,  the  shares  being  written  dowi 
from  £5  to  5s.,  but  at  the  same  time  that  it  was  reduced  it  was  alec 
increased  by  the  issue  of  40,000  preference  shares  of  £5  each 
On  January  20th,  1901,  therefore,  the  capital  of  the  company  wa 
£205,000  divided  into  19,900  ordinary  shares  of  5s.  each,  lOi 
founders’  shares  of  5s.  each,  and  40,000  preference  shares  of  £ 
each,  the  preference  shares  ranking  for  preference  both  as  to  divi 
dend  and  capital.  It  was  now  proposed  to  reduce  the  issued  capita 
by  £86,650,  and  that  was  to  be  effected  by  reducing  the  value  c 
the  34,660  preference  shares  that  had  been  issued  out  of  th 
authorised  issue  of  40,000.  The  whole  of  the  loss  would,  therefore 
fall  upon  the  preference  shareholders,  but  the  whole  of  the  preference 
shares  were  held  by  a Spanish  company,  who  also  held  a large 
number  of  the  ordinary  shares,  and  90  of  the  founders’  shares,  anc 
the  whole  of  the  shareholders  in  the  Spanish  company  appeared 
before  the  Court  and  supported  the  petition.  Tae  proposal  wa: 
to  meet  loss  of  capital  amounting  to  £86,650  by  reducing  the 
issued  preference  shares  from  £5  to  £2  10s.,  and  it  was  shown  by 
the  evidence  that  the  actual  depreciation  in  the  value  of  the  com 
pany’s  assets  was  more  than  that  sum.  There  was  a preference  it 
Madrid  for  a direct-current  system  over  the  alternating-curreni 
system,  which  was  the  one  used  by  the  company,  and  their  dis 
tributing  plant  was  thus  reduced  in  value.  The  value  of  the  com 
pany’s  land  remained  about  the  same,  but  the  company  s buildings 
had  deteriorated  from  £10,300  to  some  £5,300  ; the  boilers  and 
engines  were  antiquated,  and  practically  of  no  value ; the 
electric  plant  had  also  very  much  deteriorated,  and  there  was  a 
very  heavy  falling  off  in  the  value  of  the  wiring  of  the  system.  _ It 
appeared  that  for  some  years  past  the  directors  had  been  devotint. 
the  profits  in  writing  off  these  depreciations,  but  they  could  not 
keep  them  down  to  the  real  value  of  the  assets,  and  there  wat 
nothing  to  do  but  to  reduce  the  capital.  There  were  only  nine 
shareholders,  and  they  had  all  signed  the  balance-sheet  and 
appeared  to  consent  to  the  proposed  reduction. 

There  was  no  opposition,  and  his  Lordship  sanctioned  the 
reduction  in  accordance  with  the  proposed  minutes,  and  dispensed 
with  the  use  of  the  words  “ and  reduced  ” as  part  of  the  company  f 
title. 


Engineering;  Exhibition  in  Manchester.  — Om 

lonthly  contemporary,  the  Engineering  Review,  is  promoting  ar 
Ingineering  and  Machinery  Exhibition,  to  be  held  in  Mane  es 
rom  October  14tb  to  November  5th,  1910.  The  head  office  is 
6,  John  Dalton  Street,  Manchester. 
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BUSINESS  NOTES. 


atalojrues  Wanted.— As  will  be  seen  from  an  advertise- 

t in  this  issue,  the  representative  of  an  Australian  house,  who 
be  in  London  until  the  end  of  this  month,  will  be  glad  to 
ive  copies  of  catalogues  of  all  classes  of  electrical  manu- 

ires. 

{ritish  Trade  with  Russia— In  our  recent  references 

he  Russian  market,  a good  deal  of  advice  was  given  concerning 
best  methods  to  adopt  in  strengthening  the  British  position 
, Some  very  interesting  remarks  on  this  subject  appear  in  the 
; report  of  Mr.  Consul  A.  W.  Woodhouse  (St.  Petersburg),  as 
racted  in  a Birmingham  newspaper.  He  says  that  British 
Is  in  spite  of  the  keen  competition,  rank  first  in  quality.  Even 
illiterate  peasant,  whose  only  tool  is  an  axe  which  he  uses 
i marvellous  skill— will  say  with  pride  that  it  is  "Anglisky, 
iritisb,  and  has  served  him  well  for  years.  So  it  is  with  superior 
more  complicated  wares,  especially  machinery.  But  the  con- 
er  must  be  constantly  reminded  of  the  fact  or  he  will  forget  it. 
-ain  a thorough  knowledge  of  the  requirements  of  the  Russian 
ket  it  must  be  studied  on  the  spot.  First  and  foremost,  the 
iness  methods  of  dealers  necessarily  conform  to  the  economic 
iitions  of  their  localities,  and  as  ready  money-is  scarce  m Russia, 

- are  obliged  to  give  and  take  credits  Very  little  business,  if 
’ is  done  on  spot  cash  terms.  Our  foreign  competitors  realised 
years  ago,  and  acted  accordingly,  and  that  is  precisely  where 
/gained  they  advantage.  They  will  readily  supply  goods  on 
lit  for  periods  up  to  a year,  and  will  even  then  renew  bills  on 
r terms  On  the  other  hand,  British  manufacturers  are  only  now 
inning  to  realise  the  necessity  of  conforming  to  thi3  custom, 
ay  undoubtedly  no  longer  insist  on  selling  their  wares  “ free  on 
rd  " at  some  British  port  and  for  cash  against  bills  of  lading, 
s method,  so  tenaciously  observed,  in  spite  of  everything,  gave 
■igners  and  especially  Russia’s  nearest  neighbours,  the  oppor- 
ity  which  they  promptly  seized.  They  have  established  branches 
the  chief  cities  and  appointed  agents  all  over  the  country, 
-ir  commercial  travellers  visit  the  markets  regularly,  taking  with 
m samples  and  sufficient  data  to  quote  prices  for  delivery  direct 
;he  retail  dealer  or  the  consumer.  It  follows  that  British  manu- 
iurers  and  merchants  must  do  likewise.  They  can  even  at  this 
ir  profit  by  the  experience  of  others,  before  it  is  too  late,  and  send 
commercial  travellers  possessing  a knowledge  of  the  vernacular, 
iorance  of  the  Russian  language  will  only  drive  buyers  to  middle- 
uwho  can  understand  them. 

Siemens's  New  Central  Depot.— On  November  1st, 

r premises  were  opened  by  Messrs.  Siemens  Bros.  Dynamo 
ires,  Ltd.,  at  39,  Upper  Thames  Street,  E.C.,  as  London  stores 
l showroom.  Here,  henceforth,  all  the  business  of  the  Supplies 
jartment  will  be  conducted,  including  that  hitherto  carried  on 
hat  6,  Bath  Street,  E.C  , and  at  1,  Abchurch  Yard,  EC.  We 
ently  had  the  privilege  of  makiDg  a run  through  the  building, 
e new  premises  comprise  six  spacious  floors  and  basement. 

» ground  floor  is  arranged  for  counter  trade,  and  every  facility  is 
"rided  for  promptly  executing  customers’  orders.  The  first  floor 
ievoted  to  an  extensive  showroom,  where  the  Siemens  com- 
liea’  specialities  will  be  exhibited.  One  feature  will  be  a tasteful 
play  of  the  latest  designs  in  artistic  electric  light  fittings  and 
ides,  exhibited  in  conjunction  with  the  well-known  tantalum 
ips.  The  showroom  is  specially  prepared  for  effective  display  ; 
3 wired,  like  the  whole  of  the  other  departments  in  the  building, 
the  Stannos  system,  and  circular  selective  switches  control  a 
mber  of  lights.  The  third  floor  is  occupied  by  the  manufactures 
Messrs.  Siemens  Bros.  & Co.,  Ltd.,  and  a stock  of  all  sizes  of 
res  and  cables  is  carried.  The  remaining  floors  contain  a 
nDrehensive  Btock  of  all  articles  required  by  the  trade, 
■liding  tantalum  and  carbon  incandescent  lamps,  electric 
ht  fittings  and  shades,  conduits  and  conduit  fittings,  arc  lamps 
i arc  lamp  carbons,  ampere-hour  and  watt-hour  meters,  small 
lerators  and  motors,  electric  accessories  of  all  kinds,  such  as 
upholders,  switches,  fuses,  ceiling  roses,  &c.  A Waygood  1-ton 
1 with  a new  type  Siemens  lift  motor  serves  all  floors,  and 
ire  is  a small  lift  beside  for  parcels.  As  our  readers  are  aware, 

! Siemens  manufactures  produced  at  their  several  extensive 
tories  in  this  country  cover  a very  wide  range  indeed,  it  is  said 
it  their  manufacturing,  ability  covers  practically  everything  from 
nnall  incandescent  lamp  to  motors  of  16,000  H P.,  and  from  the 
allest  bell  wire  to  an  Atlantic  cable.  We  are  sure  that  this  large 
pit  in  so  central  a position  will  be  a convenience  to  the  electrical 
de. 

Bankruptcy  Proceedings. — Eric  Eaton,  electrical 

?ineeT,  36,  Alexandra  Road,  late  12,  George  Street,  and  2,  Streets 
rd,  Mossley  Road,  Ashton-nnder-Lyne,  Lancs.  The  first  meeting 
the  creditors  in  this  case  was  held  last  week  at  the  Official 
ceivert  office,  Byrom  Street,  Manchester,  but  a sufficient  number 
creditors  to  form  a quorum  did  not  attend.  It  was  stated  that 
s liabilities  amounted  to  £130,  and  the  deficiency  was  put  at 
17.  Debtor  ascribed  his  failure  to  bad  trade,  lack  of  capital  and 
s on  contracts. 

Philip  Ernest  Butler,  promoter  of  the  Electric  Lamp 
novating  Co.,  Ltd.,  and  described  under  a creditor’s  petition 
late  of  Hill  Street,  Knightsbridge.  This  public  examination 
• held  on  Wednesday  last  week  before  Mr.  Registrar  Giffard, 
the  London  Bankruptcy  Court.  The  statement  of  affairs 
liwed  liabilities  £1,666,  and  assets  £1.  In  the  course  of 

w examination,  which  was  conducted  by  Mr.  W.  P. 
wyer,  Assistant  Official  Receiver,  the  debtor  stated  that  his 


father  died  in  1898,  leaving  him  securities  to  the  value  of  about 
£20,000.  He  had  since  been  interested  in  a number  of  public  com- 
panies, of  most  of  which  he  was  a director,  and  in  connection  there- 
with  he  had  sustained  considerable  losses.  In  May,  1903,  witness 
promoted  the  Electric  Lamp  Renovating  Co.,  Ltd.,  to  which  he 
sold  his  interest  in  certain  electric  lamp  patents,  &c.,  previously 
acquired  by  him,  some  from  the  inventor,  and  some  from  the 
liquidator  of  a company  in  which  he  was  a shareholder.  ibe 
consideration  of  the  sale,  which  was  not  completed  until  the  end  of 
1904,  was  ultimately  fixed  at  £13,000  in  shares  and  an  undertaking 
by  the  company  to  discharge  liabilities  amounting  to  about  £4 Jl. 
One  third  of  the  shares  were  allotted  to  the  inventor.  I he  sale 
consideration  covered  expenses  incurred  by  witness  in  equipping 
a factory,  taken  in  his  name,  at  Britannia  Street,  City  Road,  E. 
Witness  attributed  his  failure  and  insolvency  to  losses  estimated  at 
£30,970  in  connection  with  the  above  undertakings,  and  further 
losses  to  the  amount  of  about  £3,000  by  Stock  Exchange  specu- 
lations. In  most  of  the  companies  he  purchased  large  blocks  ot 
shares  partly  for  investment  purposes  and  partly  as  speculations 
with  the  idea  of  selling  out  at  higher  prices.  None  of  the  eight 
companies  in  which  he  had  been  interested  were  old-establisne 
concerns.  The  examination  was  concluded. 

Russian  Platinum, — The  fact  is  recalled  that  the 

platinum  mineowners,  particularly  in  the  Ural,  some  time  ago 
Bought  to  induce  the  Russian  Government  to  nationalise  the 
industry,  especially  the  mines  in  the  Nishny-Tagil  which  produce 
about  three- fourths  of  the  total  output  in  Russia.  But  the  Govern- 
ment declined  to  embark  upon  the  transaction,  although  a French 
syndicate  had  expressed  its  readiness  to  participate  in  a company 
for  the  working  of  the  mines  in  question.  It  is  now  stated  that 
such  a company  has  either  been  constituted  or  is  about  to  be  forme 
by  all  the  platinum  producers  in  the  Ural,  in  conjunction  with  the 
French  firm  of  Bonardelle,  which  has  hitherto  purchased  a large 
portion  of  the  outturn  in  the  Ural,  and  that  the  company  will  t^e 
over  the  Nishny-Tagil  mines.  In  the  circumstances  it  is  expected 
that  a slight  upward  movement  in  the  price  of  the  metal  will  take 
place.  The  French  firm  will  subscribe  for  shares  in  the  new  under- 
taking to  the  extent  of  £600,000.  The  English  firm  of  Matthey, 
which  was  formerly  a large  customer  for  platinum  in  consequence 
of  long-term  contracts  ^ith  producers  in  the  Ural,  and  which  paid  a 
comparatively  low  price,  is  reported  to  have  been  settled  with  by 
the  payment  of  compensation  by  way  of  damages. 

Catalogues  and  Lists. — Messrs.  J.  H.  Holmes  and 

Co.,  Portland  Road,  Newcastle-on-Tyne— Several  new  pamphlets 
have  just  been  issued  relating  to  different  departments  of  the  firm  s 
manufactures.  One  is  a 28-page  price  list  of  electrical  switchgear, 
including  Holmes-Page  switches,  replaceable  bridge  fuses,  oil 
switches,  circuit-breakers,  fuses  in  cast-iron  boxes,  solenoid  main 
and  starting  switches ; the  second  is  a 36-page  catalogue  of  the 
“ Castle  ” motors  and  dynamos,  motor-starting  rheostats,  &c.,  con- 
taining a large  quantity  of  tabular  matter,  dimensional  information, 
and  directions  for  coupling  up  motors  to  mains.  The  third  is  a 
24-page  pamphlet  containing  a (list  in  tabular  form  of  electric 
lighting  and  power  installations  put  down  by  the  firm  for  mining 
work,  electrically-driven  plant  being  shown.  All  three  lists  are 
laid  out  in  good  style,  and  a large  number  of  well-executed  and 
boldly-printed  half-tone  illustrations  appear  in  each. 

The  Lahmeyer  Electrical  Co.,  Ltd.,  109-111,  New  Oxford 
Street,  London,  W.C.— Eight-page  list  describing  and  illustrating 
their  automatic  high-tension  oil  switches,  which  are  specially 
suitable  for  working  under  severe  conditions,  such  as  are  met  with 
in  fiery  mines,  atmospheres  containing  acids,  and  dangerous  gaseB, 
&c.,  where  open  type  switches  are  inapplicable.  A second  list  m 
similar  form  and  size  gives  a full  description  of  the  Lahmeyer  turbo- 
alternators,  the  illustrations  showing  parts  of  5,000-kw.  and 
3,000-kw.  machines,  and  views  of  Continental  stations  with 
Lahmeyer  turbine  sets  in  position.  The  turbine  liBt  describes  the 
firm’s  generators,  both  for  alternating  and  continuous  current. 
The  Lahmeyer  Co.  are  agents  in  this  country  for  the  Zoelly  > 
steam  turbine  as  manufactured  at  Messrs.  Escher,  Wyss  & Co.  s 
Works,  Zurich,  and  are  therefore  well  able  to  quote  for  combined 

^ Mr.  G.  Wuthrich,  Oswaldestre  House,  Norfolk  Street,  Strand, 
W.C.— Leaflet  giving  illustrations  of  a number  of  their  electrical 
machinery  and  apparatus  manufactures;  also  an  eight-page  pamphlet 
containing  a reprinted  article  on  Oerlikon  new  five  and  six-speed 
three-phase  motor. 

The  Valor  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birming- 
ham.— A number  of  leaflets  relating  to  the  “Valor”  automatic 
waste  oil  filter,  fire  extinguishers,  &c. 

The  Regent  Electric  Co.,  Ltd.,  52,  Regent  Street,  Piccadilly 
Circus,  London.— Leaflets  relating  to  the  “ Holmquist  ” electric 
heat  pads  and  hat  pads  which  have  attracted  a good  deal  of  atten- 
tion from  visitors  to  the  recent  electrical  exhibitions ; also  the 
“Holmquist”  electric  light  bath  cabinets. 

Messrs.  A.  E.  Harris  & Co.,  95,  Camden  Street,  Birmingham.— 
Four-page  illlustrated  list  of  copper  switch  clips  of  standard  sizes, 
fuse  board  clips,  copper  contacts,  name  plates,  and  Btampings  for 

the  trade.  . 

Messrs.  Alley  & Maclellan,  Ltd.,  Sentinel  Works,  Polmadie, 
Glasgow.— Eight-page  illustrated  pamphlet  giving  descriptive 
information  concerning  their  " Sentinel  ” double-acting  forced 
lubrication  high-speed  engines,  with  tabulated  sizes,  outputs  at 
various  steam  pressures,  condensing  and  non-condensing,  and 
prices,  of  two-crank  compound,  and  three-crank  triple-expansion 
engines.  Weights  and  shipping  particulars  also  appear.  The 
illustrations  show  engines  direct  coupled  to  electric  generators,  but 
they  can  also  be  arranged  with  belt  or  rope  pulley  for  factory  and 
mill  driving. 
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Messes.  Vebitys,  Ltd.,  28,  King  Street,  Covent  Garden, 
London,  W.C. — Postal  card  effectively  drawing  attention  to  their 
“Comet”  arc  lamp. 

The  Adnil  Electbic  Co.,  Ltd.,  Adnil  Building,  Artillery  Lane, 
London,  E.C.— Price  leaflet  of  their  direct-current  motors  of  from 
£ to  5-h.p. 

The  Liveepool  Electric  Cable  Co,,  Ltd.,  Vauxhall  Road, 
Liverpool. — Reprint  copy  of  their  latest  catalogue  (50  pages)  of 
“ Liverpool  ” electric  wires  and  cables.  The  first  few  pages  contain 
tabular  information  regarding  standard  sizes  of  conductors,  and 
extracts  from  the  I.E.E.  wiring  ruleB  ; particulars  are  next  given 
of  first  quality  and  non-Association  quality  respectively,  and  the 
other  sections  that  follow  relate  to  silk  and  cotton-covered  wires 
for  dynamos  and  instruments,  lead-covered  and  armoured  cables 
for  mining  purposes,  flexible  conductors,  electrolier  wire,  shot-firing 
cables,  motor-car  flexibles,  resistance  wires,  dynamo  flexible  cables, 
jointing  materials,  clincher  cable  clips,  &c.  Various  additions  and 
alterations  have  been  made  in  the  tables  since  the  last  catalogue 
appeared. 

The  Chlobtde  Electeical  Storage  Co.,  Ltd.,  Clifton 
Junction,  Manchester. — Circular  No.  25  (20  pages)  giving  very 
fully  detailed  information  regarding  the  “Entz”  booster,  with 
curves,  diagrams,  and  half  tones,  and  with  descriptions  of  installa- 
tions of  their  boosters  and  Chloride  batteries  in  industrial 
works.  One  of  these  installations  is  at  the  Dalzell  Steel  and  Iron 
Works  of  Messrs.  David  Colville  & Sons,  Ltd. ; others  are  at 
Halifax  and  Maidstone  electricity  works.  A specification  follows 
for  standard  “ Entz  ” booster  and  switchboard  for  traction  system, 
400  amperes,  90  volts  continuous  output. 

Schiebsteineb  Metallweek,  Schwerinstr.  3,  Berlin  W.  57. — 
Leaflets  describing  their  cyclometer  length  measuring  instruments 
for  roads  and  railways,  and  for  wires  and  cables. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  24,  Budge  Row,  Cannon 
Street,  London,  E.C. — A 54-page  catalogue  is  devoted  to  the 
description  and  illustration  of  many  designs  of  electric  radiators 
for  the  current  season.  “ Notes  on  using  the  luminous  radiators  ” 
preface  the  pages  illustrating  the  different  designs.  The  latter 
include  new  specimens  in  various  periods  and  styles,  such  aB 
Jacobean,  Georgian,  Tudor,  Elizabethan,  Sheraton,  Adams,  &c., 
with  framework  in  ornamental  wrough^-iron,  polished  copper, 
antique  hammered  copper,  block  enamelled  cast-iron,  antique 
dull  brass  finish,  ornamental  brass  with  copper  pillars,  green  Doulton 
ware,  and  other  metals  and  finishes,  all  fitted  with  patent  coppered 
interior  and  reflector.  The  Dowsing-Huntley  patent  combined 
radio -converter  is  a feature  of  the  book.  It  is  fitted  with  four 
luminous  heat  lamps,  also  with  non-luminous  elements,  the  total 
consumption  being  2,000  watts.  These  radiators  are  specially 
recommended  as  efficient  and  rapid  heating  appliances.  Some 
cheap  designs  in  convectors  or  air  heaters  pure  and  simple,  with 
non-luminous  heating  elements  are  included  in  the  list.  Mr. 
Dowsing  has  made  radiators  of  this  type  for  the  past  twenty  years, 
but  they  have  not  been  included  in  the  firm’s  list  of  luminous 
radiators  until  now.  Brices  of  all  designs  are  boldly  indicated. 

Tramway  Points. — It  is  reported  from  Brussels  that 

the  Brussels  Tramway  Co.,  the  Chemins  de  Fer  Economiques,  the 
Socidtd  de  Transports  et  d’Enterprises  Electriques,  the  Socidte 
G6ndrale  d’Enterprises  Electriques  and  the  banks  associated  with 
them,  are  forming  a company  with  a Bhare  capital  of  £10,000  for  the 
introduction  of  the  invention  devised  by  the  Italian  Captain  Dino 
Samaia  for  the  automatic  working  of  tramway  points.  The  apparatus 
is  operated  from  the  driver’s  platform,  and  trials  made  in  Brussels 
are  said  to  have  been  carried  out  to  the  satisfaction  of  the  experts 
who  were  present. 

Book  Notices. — Magnetos  for  Automoli  lists  — How  Made 
and  How  Used.  By  S.  R.  Bottone.  Second  edition,  enlarged. 
London:  Crosby  Lockwood  and  Son.  Price  2s.  net. — We 

have  a feeling  of  sadness  in  turning  over  the  pages  of  this 
useful  little  work,  as  it  is,  perhaps,  the  last  that  will  bear  the 
author’s  name,  for  his  death  took  place  shortly  after  he  had  passed 
its  pages  for  the  Press.  In  view  of  the  fact  that  during  the 
past  two  years  or  so,  magneto  ignition  has  become  the  standard 
method  of  firing  the  explosive  charge  in  the  engines  of  petrol  motor 
cars,  the  book  is  one  that  cannot  fail  to  be  both  interesting  and 
instructive  to  those  motorists  who  take  a practical  interest  in  the 
details  of  their  vehicles.  To  many  the  magneto  and  its  method  of 
generating  an  electrical  current  are  still  a mystery;  a perusal  of  the 
simple  explanation  furnished  by  Mr.  Bottone  should,  however,  do 
much  to  render  the  principles  on  which  this  system  of  ignition  is 
built  up  readily  comprehensible  by  the  merest  novice.  The  subject 
is  dealt  with  in  a series  of  seven  chapters,  in  the  first  of  which  the 
history  and  theory  of  the  magneto  is  traced.  Then  -follows  an 
explanation,  in  simple  language,  of  the  component  parts  of  a 
magneto  machine,  the  functions  of  the  same  being  described,  and 
elucidated  by  means  of  a number  of  line  drawings  ; other  chapters 
deal  with  magnetisation  and  the  armature  screen.  Although 
the  late  Mr.  Bottone,  judging  from  his  remarks,  was  distinctly  in 
favour  of  the  low-tension  form  of  magneto  for  ignition  purposes,  he 
did  not  overlook  or  disregard  the  high-tension  machine,  the  method 
of  generating  a high-tension  current  being  dealt  with  in  a separate 
section,  in  which  the  Simms-Bosch,  the  Eisemann,  and  Gianoli — 
three  of  the  types  largely  used — are  fully  described.  Finally,  we 
have  “A  Few  Practical  Hints  ” and  “ Latest  Types  of  Magnetos,” 
the  last  chapter — the  raison  d'etre  of  the  second  edition — giving 
particulars  of  a number  of  new  magnetos  that  have  been  put  on  the 
market  since  this  form  of  ignition  became  the  accepted  type.  The 
late  Mr.  Bottone  was  a prolific  writer  of  popular  handbooks,  and  in 
his  " Magnetos  for  Automobiliists  ’’  produced  one  which  is  not  only 
well  worthy  of  perusal  by  all  owners  and  drivers  of  motor-cars,  but 


one  that  may  usefully  find  a place  on  the  “ Reference  Book  ” si 
of  their  libraries. 

Annuaire pour  V An  1910.  Paris:  Gauthier-Villars.  Price  lfr.5 
— The  year-book  of  the  Bureau  of  Longitudes — the  115th  of  its  ki 
— contains  this  y ear  tables  and  data  relating  to  physics  and  chemist 
which  alternate  with  the  geographical  and  statistical  matt 
Coming  from  so  distinguished  a source,  the  contents  may  be  accep 
as  accurate  and  reliable,  and  an  alphabetical  index  of  unue 
completeness,  for  a Continental  work,  renders  them  read  [ 
accessible. 

The  “ Mechanical  World  ” Pocket  Diary  and  Year  Boole  for  IS  I 

Manchester:  Emmott  & Co.  Price  6d.  net. — This  pocket-bo, 
now  in  its  twenty -third  year,  contains  a new  section  on  oil  engii  i 
by  Mr.  W.  A.  Tookey,  who  has  also  revised  the  section  on  i 
engines.  Mr.  B.  M.  Woodhouse  has  contributed  some  notes 
centrifugal  pumps,  and  a section  on  ball  bearings  has  been  add 
The  book  is  now  printed  on  a thin  tough  paper  of  better  qua!  * 
reducing  its  bulk  without  altering  the  number  of  pages. 

“ Report  on  the  Tungsten  Ores  of  Canada.”  By  T.  L.  Wall 
Ottawa:  Department  of  Mines.  1909. 

“ The  Mechanical  World  Electrical  Pocket  Book  for  1£ 
Manchester : Emmott  & Co.  Price  6d.  net. 

“The  Physical  Review.”  Vol.  XXIX,  No.  4.  October,  R 
New  York : The  Macmillan  Co. 

“Atti  della  Associazione  Elettrotecnica  Italiana.”  Vol.  XI  I. 
part  4.  Milan:  The  Association.  Price  L5.  The  Central  Offici l 
the  Association  has  been  removed  to  Via  S.  Paolo  N.  10,  Milan. 

“ Electric  Cables:  Their  Construction  and  Cost.”  By  D.  Co) 
and  F.  J.  O.  Howe.  London:  E.  and  F.  N.  Spon.  1909.  Pjjs 
15s.  net. 

“ Gas  Works  Directory  and  Statistics,  1909-10.”  Lond 
Hazell,  Watson  & Viney.  Price  10s.  6d.  net. 

In  making  its  bow  to  the  public  the  Local  Government  Rev 
announces  that  it  will  “ devote  itself  ” exclusively  to  the  adequ 
and  impartial  treatment  of  the  great  range  of  subjects  classed  ua 
the  term  “local  government  ” The  contributions  in  the  first  is  j: 
(November,  monthly  Is.  London : Simpkin  Marshall,  Hamilt 
Kent  & Co.,  Ltd.)  include  articles  on  afforestation,  poor  law,  c 
bridges,  German  municipal  government,  coast  erosion,  the  ntin; 
owners,  municipal  finance,  and  other  subjects. 


Trade  Announcements, — We  understand  that,  ow£ 

to  the  success  of  their  meters  and  motor-control  gear,  and  : 
rapidly-increasing  demand  for  them,  The  Electbical  Appaba  s 
Co.,  Ltd.,  of  Queen’s  Road,  Battersea,  are  making  considers : 
extensions  to  their  works  These  will  be  completed  by  Deceit  i 
1st.  The  demand  for  both  meters  and  motor-control  gear  is : 1 
to  be  three  or  four  times  as  big  as  it  was  eight  months  ago.  : 
company  are  just  placing  on  the  market  a new  motor  and  prej  ■ 
ment  meter. 

Me.  A.  Feld  and  Ma.  F.  W.  Sichtebmann  have  resigned  tl 
positions  as  managers  in  the  Electrical  Co.,  Ltd.  (A.E.G , Ber! 
and  have  established  themselves  as  suppliers  of  all  electr 
materials  for  lighting  and  power  plants.  The  style  of  the  fin 
Feld  Bros.  & Co.,  Ltd  , 25,  Budge  Row,  E.C.  (Telephone  No.  1,< 
London  Wall).  They  are  putting  on  the  market  a new  meta: 
filament  lamp,  of  entirely  British  make,  under  the  name 
“ Field.”  Price-lists  will  be  issued  shortly. 

The  Abmorduct  Manufacturing  Co  , Ltd  , have  issue* 
circular  announcing  further  advances  in  the  prices  of  vuluan 
rubber  insulated  wires  and  cables  and  pure  rubber  insulated  * 
ductors  owing  to  the  continued  high  price  of  rubber. 


Dissolutions  and  Liquidations.— Solium  Elecxri 

Co.,  Ltd  — A meeting  of  creditors  in  this  voluntary  liquidate 
to  be  held  at  the  office  of  the  liquidator  (Mr.  Edward  Hark 
23,  King  Street,  Manchester,  on  Friday,  November  12th, 
12  o’clock  noon.  , 

Vaughan  & Cook,  Ltd. — A meeting  to  hear  an  account  of 
winding  up  from  the  liquidator,  Mr.  L.  V.  Houseman,  is  to  be  1 
at  33,  Bedford  Row,  W.C  , on  December  3rd. 

Howe  Electetcal  Engineering  Co.,  electrical  engine 
Redcross  Street  and  Moor  Street,  Liverpool  and  Blackburi 
Messrs.  W.  Sutton,  S.  Lord,  and  J.  W.  Garsden  have  dissol 
partnership.  Messrs.  Lord  & Garsden  will  attend  to  debts 
continue  the  business. 


LIGHTING  and  POWER  NOTES. 


Australia. — The  Sydney  Council  has  agreed  to 

Forbes  Mackay,  city  electrical  engineer,  negotiating  with  the  O' » 
municipality  with  a view  to  laying  mains  and  supplying  electri  j 
in  the  area,  Glebe  to  have  the  right  of  purchase  in  25  years  ' 
City  Council  has  decided  to  petition  agaiust  the  North  Syd) 
Electric  Lighting  Bill. 

Bury. — A letter  has  been  received  by  the  Electri*) 

Committee  from  several  local  photographers  pointing  out  that  < 
lamps  were  used  in  connection  with  their  businesses,  both  du  ! 
the  daytime  and  evenings,  and  asking  that  the  price  charged1* 
electricity  might  bo  reduced.  The  application,  after  discussion,  < 
bien  acceded  to. 
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Caerphilly.— The  London  Gazette  contains  notice  of  the 
intention  of  the  U.D.C.  to  transfer  its  prov.  order  to  the  South 
Wales  Electrical  Power  Distribution  Co.  for  £10. 

Castleford. — The  U.D.C.  has  informed  the  B.  of  T. 
that  if  the  Council  could  be  assured  that  the  Electric  Distribution 
of  Yorkshire,  Ltd.,  would  be  in  a position  to  carry  out  the  E.L. 
order  within  the  early  months  of  next  year,  it  would  hesitate 
before  taking  steps  to  apply  for  an  order  on  its  own  behalf.  .But 
in  view  of  the  long  delay  in  carrying  out  the  provisions  of  the 
order  the  Council  is  somewhat  dubious  as  to  the  promise  of  early 
attention,  and  it  had  been  decided  to  proceed  with  the  necessary 
steps  to  obtain  an  order.  Since  then  the  B.  of  T.  has  granted  the 
application  of  the  Electrical  Distribution  of  Yorkshire  for  an 
extension  of  time  for  carrying  out  its  order. 

Cliethorpes. — On  October  28th  a L.G.B.  inquiry  was 

held  into  the  application  of  the  U.D.C.  for  a loan  of  £4,000  for 
laying  mains  in  the  busiest  part  of  the  town,  where  81  residents, 
including  54  tradesmen,  have  signified  their  intention  of  becoming 
consumers.  It  was  stated  that  in  1912  the  Council  would  exercise 
its  rio’ht  to  take  over  the  power  station  erected  by  the  Grimsby 
Street  Tramway  Co.  for  £17,000,  less  depreciation.  It  was  alBO 
intimated  that  new  property  being  erected  was  being  wired  in 
anticipation  of  the  scheme  going  through.  There  was  no 
opposition. 

Continental  Notes. — Austro-Germax  Water-Power 
Dispute. — A new  difficulty  has  arisen  in  recent  months  in  con- 
nection with  the  proposals  for  the  utilisation  of  water-powers  in 
Bavaria  for  State  and  private  purposes,  in  consequence  of  differences 
of  opinion  between  Bavaria  and  Austria  in  regard  to  sovereign 
rights  and  obligations  in  respect  of  the  adjoining  territory. 
Austria  claims  the  right  of  artificially  diverting  waters  rising 
in  Austria  and  flowing  over  into  Bavaria,  but  the  latter 
country  disputes  the  possession  of  the  right.  If  the  dispute 
were  a theoretical  one  the  solution  could  be  left  for  the  distant 
future  to  solve.  But  Austria  seems  to  make  the  supply  district  of 
the  Chiemsee  a serious  matter,  and  to  desire  to  withdraw  about 
one-third  of  the  water-power  of  the  Alz.  So  long  as  this  danger 
threatens,  it  is  considered  that  no  industrial  undertaking 
will  be  willing  to  assume  a concession  for  the  use  of  water- 
power in  the  country.  The  Badische  Anilin  und  Sodafabrik  has 
for  years  been  seeking  a concession  for  the  erection  of  nitrogen 
works  by  the  use  of  a portion  of  the  fall  of  the  Alz,  which  is  the 
Becond  largest  water-power  in  Germany.  The  Government  made 
inquiries  of  manufacturers  as  to  their  prospective  demands  for 
power,  but  these  were  unsatisfactory,  and  it  then  seemed  as  if  the 
Baden  company’s  application  would  be  granted.  In  the  meantime 
the  dispute  has  arisen  with  Austria,  and  although  the  subject  was 
discussed  several  months  ago  in  Vienna  between  representatives 
of  both  Governments,  no  progress  was  made  towards  a settlement. 
It  is  believed  that  Prussia  is  also  interested  in  the  question, 
although  to  a less  extent  than  Bavaria,  and  the  hope  is  expressed  in 
the  la'ter  country  that  Austria  will  consent  to  have  the  problem 
referred  to  the  Hague  Court  of  Arbitration  for  decision. 

Belgium —A  large  electricity  generating  station  has  just  been 
completed  and  put  in  operation  at  the  works  of  the  Societe 
MetaUurgique  du  Hainaut,  at  Charleroi.  The  plant  includes 
two  1,250-h  p.  gas  engines, 

Dandee. — Mr.  Richardson,  the  Corporation  electrical 

engineer,  reported  to  a meeting  of  the  Public  Health  Committee 
that  there  was  reason  to  believe  the  material  used  for  the  electric 
lighting  of  King’s  Cross  Hospital  was  not  up  to  specification.  Mr. 
Richardson  wa8°instructed  to  enforce  the  carrying  out  of  the  terms 
of  the  contract. 

Eccles. — The  T.C.  has  fixed  the  following  scale  of  charges 
for  meters  2i-ampere,  Is.  61.  per  quarter ; 5-ampere,  Is.  6d. ; 10- 
ampere,  Is.  61. ; 20-ampere,  2s.  ; 40-ampere,  2s.  6d. ; 80-ampere, 
4s. ; 120-ampere,  4s.  6d. ; 200-ampere,  53. 

Ilall. — Messrs.  Wray  & Sanderson  have  applied  to  the 
T.O.  for  a supply  of  electricity  in  bulk  to  their  works  in  Morley 
Street.  , . „ 

The  E.L.  Committee  has  voted  £50  for  the  purchase  of  small 
apparatus  for  heating  and  cooking  by  electricity,  with  a view  to 
popularising  the  use  of  the  supply  for  these  purposes. 

^ India. — The  Punjab  Chamber  of  Commerce  has  decided 
to  address  the  Panjab  Government  with  a view  to  obtaining  certain 
amendments  in  the  Indian  Electricity  Act  of  1903,  which  would 
have  the  effect  of  facilitating  the  supply  of  energy  by  overhead 
transmission  wires,  especially  where  it  is  necessary  to  pass  over 
private  property. 

Japan. — It  is  announced  that  the  Tokio  Electric  Light 
Co.  has  decided  to  increase  the  capacity  of  its  hydro-electric  plant 
from  35,000  h.p.  to  50,000  h.p. 

Kingston-on-Thames.— At  the  last  meeting  of  the 
Council  the  15th  annual  report  of  the  borough  electrical  engineer, 
Mr.  J.  E.  Edgcome,  was  presented,  and  showed  a deficit  balance  of 
£1,251  on  the  year’s  working.  The  receipts  fell  from  £11,190  to 
£19,987,  while  the  expenditure  had  risen  from  £12,074  to  £12,239. 
The  decrease  in  income  was  ascribed  to  metallic-filament  lamps, 
and  the  reduction  in  the  price  of  current  for  motor  and  heating 
purposes,  while  the  increase  in  the  expenditure  was  put  down  to 


the  fact  that,  by  direction  of  the  L.G.B.,  the  payment  of  employes 
was  charged  to  revenue  account,  whether  the  staff  were  employed 
on  works  of  a capital  or  a revenue  character. 

Lees. — The  Oldham  T.C.  has  applied  to  the  U.D.C.  for 

for  consent  to  its  supplying  energy  in  the  district,  there  being  pro- 
spective consumers.  The  U.D.C.  has  decided  to  ascertain  what 
consideration  Oldham  is  prepared  to  pay  for  the  privilege. 

London. — Hammersmith.  — At  a recent  Guardians’ 

meeting  the  question  of  electricity  supply  to  the  Infirmary  came  up 
for  discussion.  One  of  the  Guardians,  a Mrs.  Graves,  thought  it 
would  be  useful  if  a committee  of  women  was  appointed,  as  men 
had  been  considering  the  matter  for  18  months  with  practically 
no  result. 

Stepney. — We  are  informed  by  Messrs.  Bruce  Peebles  & Co., 
that  the  2.000-k.v.a.  turbo-alternator  at  the  B.C.’s  new  station  at 
Blyth’s  Wharf,  is  a Willans-Bruce  Peebles  set,  and  not  as  stated 
last  week. 

Luton.— The  adjourned  L.G.B.  inquiry  into  the  applica- 
tion for  a loan  of  £11,707  for  electricity  purposes,  was  held  on 
October  26th.  The  Inspector  (Mr.  H.  R.  Hooper)  had  reported  to 
the  Board  with  respect  to  £7,207  for  buildings  and  machinery, 
leaving  for  further  consideration  the  item  for  mains,  in  order  that 
the  suspense  accounts  might  be  made  up  to  April  1st  of  this  year. 
The  application  was  not  increased  by  £3,000  for  mains,  and,  as  a 
result  of  the  suspense  account  submitted,  £646  14s.  5d.  was  struck 
out  of  the  proposed  loan.  The  Inspector  said  he  thought  they  now 
had  a perfectly  fair  basis  to  start  upon. 

Navan. — The  scheme  for  the  electrical  lighting  of  the 
Uaion,  recently  formulated  by  Mr.  A.  Scott,  Dublin,  has  been  sub- 
mitted to  the  L.G.B.  The  U.D.C.  is  applying  to  the  B.  of  T.  for  a 
provisional  order  empowering  the  Council  to  supply  electricity  in 
its  jurisdiction  for  public  and  private  purposes. 

Newcastle  (Staffs.).— At  a recent  meeting  of  the 

Council  a question  was  raised  as  to  whether  Mr.  de  Renzi  was  the 
electrical  engineer  to  the  Council  or  not.  It  appeared  that  every 
member  of  the  Committee  thought  he  was,  but  no  minute  confirming 
the  appointment  could  be  unearthed,  so  eventually  the  Mayor  tried 
to  settle  the  matter  by  adding  to  a report,  “ Mr.  de  Renzi  is  hereby 
appointed  electrical  engineer  of  this  borough.”  This  apparently 
easy  way  out  of  the  difficulty  was,  however,  disallowed  on  the 
vote. 

Portsmouth. — At  a meeting  of  the  T.O.  held  on 

October  26th,  the  Electric  Lighting  Committee  submitted  the 
report  of  the  consulting  engineers  on  the  contract  of  Messrs. 
Willans  & Robinson,  for  the  supply  and  erection  of  a 1,000-kw. 
alternator  and  condensing  plant,  and  recommended  that  the  firm 
be  required  to  raise  the  efficiency  of  the  plant  to  meet  the  require- 
ments of  the  contract,  and  that  the  maintenance  guarantee  be 
extended  for  a period  of  four  months.  It  was  also  recommended 
that  four  superheaters  be  installed  at  a cost  of  £713. 

The  Finance  Committee  has  purchased  £2,500  worth  of  Ports- 
mouth Corporation  stock  at  87f  per  cent.,  as  an  investment  for 
the  Electric  Light  Committee’s  reserve  fund. 

Reigate. — The  T.O.  has  applied  to  the  B.  of  T.  for 

permission  to  supply  electricity  outside  the  borough.  A prospective 
consumer  has  agreed  to  bring  his  cable  up  to  the  terminus  of  the 
Council’s  cables,  and  thus  there  will  be  no  capital  expenditure  on 
the  part  of  the  Council. 

Royton. — The  U.D.C.  has  definitely  decided  to  allow 

Oldham  T.C.  to  supply  electricity  in  the  Royton  area. 

St.  Helens.— In  order  to  supply  energy  to  the  Sherdley 
Colliery,  the  Electricity  Committee  of  the  T.C.  has  decided  to 
extend  the  overhead  feeders  from  Sherdley  Glass  Works. 

South  Africa. — At  a Council  meeting  held  at  Benoni 
(Transvaal)  on  September  30th,  it  was  agreed  to  accept  an  offer 
from  the  Kleinfontein  G.H.  Co.  to  supply  current  at  2Jd.  per  unit 
at  the  switchboard  for  seven  years.  A similar  offer  was  made  by 
the  Victoria  Falls  Power  Co. 

Spalding.— The  canvas  of  the  compulsory  area  for  pro- 
bable consumers  of  electricity  haB  not  proved  very  satisfactory,  and 
the  U.D.C.  has  decided  to  ask  the  B.  of  T.  for  a further  extension 
of  the  order. 

Stevenage. — With  reference  to  the  transfer  of  the  E.L. 

order,  a syndicate  has  informed  the  U.D.C.  that  it  will  canvass  the 
district  with  the  object  of  ascertaining  the  prospect  of  providing 
an  installation.  If  the  results  are  favourable,  it  will  take  over  the 
order  on  a 14  years’  lease,  under  certain  conditions. 

Wimbledon. — The  T.C.  has  approved  of  the  specification 
submitted  by  the  B.T.-H.  Co.  for  a horizontal  Curtis  turbine  to  be 
substituted  for  the  vertical  turbine  recently  installed  by  the  firm. 

The  borough  electrical  engineer  reports  that  the  Howden  1,000- 
kw.  turbo-alternator  was  completed  and  in  working  order  on 
October  7th,  The  question  of  enforcing  payment  of  penalties  for 
non-completion  within  the  specified  contract  time  was  left  over  for 
further  consideration. 


740 


THE  ELECTRICAL  REVIEW,  [Vol.  65.  No.  1,607,  Novhmbhb  6, 1909. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Electricity  Committee  has  considered 

the  remit  made  by  the  T.C.  in  regard  to  enforcing  the  arbiter’s 
award  between  the  Corporation  and  the  Suburban  Tramway  Co.  as 
to  price  charged  for  energy.  It  was  agreed,  in  the  first  place,  to 
take  the  necessary  step  of  obtaining  the  approval  of  the  B.  of  T. 
before  enforcing  the  award. 

Belfast. — At  the  quarterly  meeting  of  the  Corporation  on 

the  1st  inst.,  various  matters  in  connection  with  the  tramways  were 
discussed,  and  amongst  others  it  was  suggested  that  a line  should 
be  constructed  to  the  top  of  the  Cave  Hill,  the  old  world  fortress 
which  looms  over  the  city,  and  which  Btands  over  800  ft.  above  its 
level.  Extensions  of  the  system  on  the  Donegall  Road,  Ravenhill 
Road,  Shore  Road,  Ligoneil  line,  and  Old  Park  Road,  were  urged 
by  various  members,  and  it  is  known  that  some  of  these  will  be 
attended  to  in  the  near  future.  It  is  a wonder  that  no  effort  has 
been  made  to  construct  a line  to  the  top  of  the  Cave  Hill,  a place 
which  is  constantly  patronised  by  those  who  can  do  the  stiff  walk 
required  to  reach  it. 

Blackpool. — At  the  meeting  of  the  T.C.  on  Tuesday, 
Alderman  Brodie  (chairman  of  the  Tramways  Committee;,  stated 
that  up  to  the  end  of  September  the  takings  on  the  cars  were 
£1,700  ahead  of  last  year,  and  during  the  first  fortnight  in  October, 
there  was  a falling  off  of  £300.  Up  to  Thursday  night  there  was,  how- 
ever, a wonderful  change,  for  the  receipts  showed  an  increase  of 
£4,000  on  the  corresponding  period  of  last  year.  There  was  no 
doubt  the  flying  week  had  brought  them  an  extra  £2,000.  Several 
months  ago  the  Tramways  Committee  introduced  an  innovation  by 
providing  for  children  to  travel  free  on  all  the  cars  on  Wednesday 
afternoons,  the  only  stipulation  being  that  they  should  be  accom- 
panied either  by  their  parents  or  guardians,  and  Alderman  Brodie 
said  they  might  almost  allow  everyone  to  ride  free  in  the  winter,  as 
the  receipts  were  comparatively  small. 

Brazil. — Serious  disturbances  occurred  in  Bahia  on 

October  7th  and  8th,  owing  to  a car  belonging  to  the  Light  and 
Power  Co.  having  knocked  down  and  killed  a blind  man  who  was 
crossing  the  street.  The  people  in  their  indignation  attacked 
various  tramway  stations  and  upset  a number  of  cars,  setting  fire  to 
Beveral  and  throwing  parts  into  the  sea.  The  offices  of  the  com- 
pany were  attacked,  and  one  of  the  engineers  in  self-defence  shot 
one  of  the  crowd  and  injured  several  persons.  The  damage  to  the 
company’s  property  is  estimated  at  several  hundred  pounds,  but  it 
is  believed  that  the  company  will  ask  for  indemnification  from  the 
Government  of  the  State  of  Bahia. 

Continental  Notes.— France.— The  Paris,  Lyons  and 

Mediterranean  Railway  Co.  intends,  in  conjunction  with  the 
Elektricitats-Gesellschaft  Alioth,  of  Basle,  to  convert  the  main  line 
section  between  Cannes  and  Ventimiglia  to  electric  traction.  A 
short  section  from  Prasse  to  Mouans-Sartoux  will  be  equipped  at 
once  for  experimental  purposes.  This  section  is  specially  suitable 
on  account  of  its  having  gradients  and  sharp  curves,  and  the  fact 
that  there  is  not  much  traffic  on  this  part  of  the  system.  An  over- 
head equipment  for  12,500  volts  single-phase  will  be  installed  on  a 
new  multiple  catenary  system.  Wooden  poles  are  to  be  used  on  the 
experimental  section,  but  eventually  steel  girier  supports  will 
be  adopted.  The  first  locomotive  will  have  four  driving  axles  and 
a bogie  truck  at  either  end.  It  will  be  about  65  ft.  long,  and  will 
weigh  140  tons,  the  drawbar  pull  will  be  some  16,000  lb.  at 
36  miles  per  hour,  and  10,600  lb.  at  62  miles  per  hour.  The  alter- 
nating current  is  to  be  converted  to  continuous  current  on  the 
locomotive  at  any  pressure  up  to  600  volt*.  Each  driving  axle  will 
be  geared  to  a 450-h.p.  continuous-current  motor. 

It  is  stated  that  the  Chemin  de  Fer  du  Midi  has  given  out  con- 
tracts for  the  conversion  to  electric  working  of  400  km.  of  main  line 
between  Bordeaux  and  Toulouse,  a single-phase  system  at  15  cycles 
being  adopted. 

According  to  the  daily  papers,  on  Saturday  last  an  electric  train, 
running  at  high  speed  down  a hill  between  Villefranche  and  Bourg- 
Madami,  in  the  Pyrenees,  left  the  rails  owing  to  the  driver  having 
lost  control,  and  fell  into  a ravine.  Six  persons  were  killed  and  12 
injured,  all  [being  railway  employes  who  were  testing  the  line, 
which  is  not  yet  open  for  public  traffic.  Among  the  killed  was 
Major  Gisclard,  one  of  the  engineers  to  the  line. 

Germany. — After  remaining  in  abeyance  for  several  years,  the 
scheme  for  the  construction  of  an  electric  railway  between  Cologne 
and  Dusseldorf,  with  the  privilege  of  utilising  the  tramways  in  each 
town,  has  made  a certain  step  forward.  The  Prussian  Minister  for 
Railways  ha9  just  declared  himself  prepared  to  entrust  the  project 
to  private  enterprise  and  to  seek  a royal  concession  for  the  purpose. 
As  applications  for  a concession  have  been  made  by  the  two  towns 
and  by  the  large  electrical  firms,  including  the  A.E  G.  and  the 
Bergmann  Electricity  Works,  it  will  be  necessary  for  these  to  com- 
bine their  respective  interests  before  the  actual  concession  is  pro- 
ceeded with  by  the  Minister. 

AosTBiA-HuNGAnY. — Permission  has  been  granted  to  the 
Abba/.ianer  Elektriziliits-und-Kleinbahngesellscbaft,  Vienna,  for  the 
extension  of  the  Abbazia-Mattuglie  electric  railway  to  Lovrana  via 

Volosca  and  Abbazia. 

A scheme  for  the  contruction  of  a narrow-gauge  electric  railway 
between  Groin  and  Gross  Gerungs  is  at  present  under  consideration. 

Belgium. — A new  line  of  electric  tramway  in  Brussels,  between 
the  Bourse  and  the  Place  dcs  Gueux,  was  opened  on  Saturday  last. 


Darcy  Lever. — The  work  of  constructing  tramways 
between  Bolton  and  Darcy  Lever  village  will  shortly  be  commenced 
the  necessary  surveys  having  been  made. 

Dunfermline. — The  Dunfermline  and  District  Tram-  - I 

ways  have  now  been  completed  and  inspected  by  the  B.  of  T.  The 
company  is  to  employ  about  20  cars. 

Liverpool. — The  City  Council,  at  the  meeting  on 

October  28th,  passed  a resolution  to  apply  for  sanction  to  the 
borrowing  of  £10,000  for  the  provision  of  additional  cars  for  the 
electric  tramway  service,  and,  in  reply  to  questions,  the  Chairman  of 
the  Tramways  and  Electricity  Committee  (Sir  Charles  Petrie) 
stated  that  the  Corporation  had  been  making  its  own  cars  for  the 
last  seven  or  eight  years.  Mr.  H.  R.  Rathbone  hoped  that  they 
would  have  an  opportunity  of  discussing  the  question  whether  these 
new  cars  should  be  made  municipally  or  by  contract.  It  was  an  im- 
portant question  which  they  could  not  take  for  granted.  They 
ought  to  have  a report  as  to  what  the  cars  had  cost  and  what  they 
would  have  cost  had  they  been  constructed  on  contract. 

Morecambe. — The  T.C.  ha?  applied  for  a loan  of 
£3,465  for  the  tramway  permanent  way. 

Japan. — According  to  a local  newspaper,  a company  is 
to  be  floated,  with  a capital  of  2,000,000  yen  (about  £200,000),  to 
construct  and  work  an  electric  railway  to  run  for  a distance  of 
some  nine  miles  in  the  suburbs  of  Tokio,  and  to  be  connected 
with  the  Tokio  Railway  at  Otuska. — Board  of  Trade  Journal. 

London. — In  July  last  the  L.C.C.  decided  to  apply  for 
authority  to  construct  certain  new  tramways  mainly  in  North 
London,  at  a total  cost  of  £856,910.  Since  that  date  further  pro- 
posals have  been  considered,  and  it  is  recommended  that  15  miles 
of  additional  track  in  North  London,  to  cost  £328,695,  should  be 
adopted.  This  estimate  does  not  include  sub-stations,  their 
equipment,  and  cars,  or  certain  widening  expenditure.  The  High- 
ways Committee  further  proposes  that  the  Mitcham  Lane 
(Streatham)  Garret  Lane  (Tooting)  and  Rainton  Road  to  Chapel 
Street  (Woolwich)  tramways  should  be  proceeded  with,  these  lines 
being  authorised  by  Parliament. 

Conciliation  Boards  are  to  be  established  for  the  tramways  for 
the  (1)  traffic;  (2)  rolling  stock;  (3)  electrical;  and  (4)  permanent 
way  and  building  departments.  On  each  of  the  first  two  the  men 
will  have  six  representatives,  and  on  each  of  the  others,  three. 

A regular  experimental  electric  train  service  was  started  on 
October  29th,  between  London  Bridge  and  Victoria  Stations  of  the 
Brighton  Co. ; the  service  will  be  continued  every  week-day 
between  8 p.m.  and  3 a.m.  Experimental  running  has,  of  course, 
been  in  progress  for  some  months  during  the  day. 

Pontypridd. — The  receipts  of  the  Council  tramways 

have  recently  dropped  considerably,  and  the  manager  (Mr.  J.  E. 
Teasdel)  attributes  the  decrease  in  part  to  the  operation  of  the 
Mines  Eight  Hours  Act.  The  hours  for  the  use  of  workmen’s 
tickets  having  been  extended,  the  ordinary  traffic  has  been  affected, 
and  working  expenses  have  at  the  same  time  been  increased.  The 
average  weekly  receipts  have  dropped  by  about  £7,  compared  with 
last  year’s. 

Rawtenstall. — The  T.C.  has  unanimously  decided  to 

take  steps  for  securing  powers  to  construct  and  work  an  electric 
tramway  in  Lumb  Valley,  from  Waterfootto  Dean  Lane— 2 miles. 

Rhondda. — The  LT.D.C.  has  decided  to  apply  for  Parlia- 
mentary powers  for  the  construction  of  tramways  to  Mardy, 
Blaenrhondda,  and  Williamstown,  and  to  lease  the  powers  to  a 
company. 

Soufh  Africa. — The  Transvaal  Government  has 

approved  of  the  electric  tramway  scheme  proposed  by  the  Pretoria 
Municipality,  provided  that  the  system  be  coDstructed  and  con- 
ducted in  conformity  with  the  B.  of  T.  Rules.  The  scheme  is 
estimated  to  cost  £160,000,  and  the  Works  Committee  is  authorised 
to  call  for  tenders  for  such  part  of  the  work  as  it  considers  should 
be  done  by  contract. 

Stirling. — At  the  annual  meeting  of  the  Stirling  and 
Bridge  of  Allan  Tramways  Co.,  which  clings  to  the  old-fashioned 
horse,  a shareholder  asked  if  there  was  no  possibility  of  introducing 
another  system  of  traction.  Mr.  T.  A.  Mortimer,  of  Rhynd,  Dun- 
fermline, the  chairman,  said  that  on  two  occasions  they  had  pro- 
visionally sold  the  company  for  the  purpose  of  having  the  tramways 
electrified.  He  thought  the  present  rails  could  carry  a light  motor 
quite  well.  Mr.  Heoderson,  the  managing  director,  had  been  asked 
to  make  inquiries.  A shareholder  said  that  with  a better  system  of 
traction  they  could  double  their  dividends.  The  matter  was  left  in 
the  hands  of  the  directors. 

Sunderland. — The  B.  of  T.  has  sanctioned  the  doubling 

of  the  track  in  Ryhope  Road,  Sunderland,  from  Villette  Street  to 
Spelter  Works  Road.  This  will  enable  an  improved  service  to  be 
run.  The  work,  it  is  expected,  will  be  commenced  after  the  new 
year. 

I nited  States. — The  Westinghouse  Co.  is  stated  to  have 

secured  the  contract  for  two  25,000-H  p.  water  turbines  coupled  to 
15,000  kw.  generators  for  installation  in  the  Edward's  River  power 
house  of  the  Rock  Island  Southern  Railway. 

The  Chicago  Railways  Co.,  operating  over  170  miles  of  street 
tramways,  has,  since  the  present  season  commenced,  built  over  90 
miles  of  track,  which  is  considered  a record  for  this  class  of  work. 

The  company  has  650  pay-as-you-enter  cars  in  service ; 457  other 
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ars  are  being  remodelled  to  this  type,  and  350  additional  cars  of 

hit?8Preiorte°d,  saysFkrinc  Traction  Weekly,  that  a consolidation 
f Chicago  public  utility  corporations  is  being  planned  by  a group 
f Chicago  and  New  York  financiers-the  total  capitalisation 
^resenting  300  million  dollars.  It  is  proposed  to  consolidate  the 
treet  cars,  the  elevated  railroads,  the  Commonwealth-Edison  Co. 
,nd  subsidiary  electric  supply  interests. 

The  Illinois  Central  Railroad  directors  have  pissed  a resolution 
eferring  electrification  of  the  Chicago  suburban  service  until  such 
ime  as  a continued  study  of  the  subject  can  intelligently  deter- 
mine the  proper  line  of  procedure.”  Upon  learning  this  decision 
he  Chicago  City  Council  is  reported  to  have  drafted  an  ordinance 
,-ith  the  intention  of  compelling  the  electrification  of  all  the  steam 
oads  in  the  city  within  two  years,  and  prescribing  a penalty  of 
100  for  each  day’s  delay  in  submitting  plans,  over  sis  months  from 
lotification  The  Railway  Co.  asserts  that  the  traffic  density  is  not 
affluent  to  enable  electrical  working  to  pay  ; it  also  points  to  the 
ack  of  interchangeability  and  trouble  caused  from  it,  on  the  New 
-ork  Central  and  N6w  Haven  lines  at  New  York,  which  conditions 
t is  not  desired  to  have  at  Chicago. 


fELEGRAPH  and  TELEPHONE  NOTES. 


iostralia. — The  Commonwealth  Government  has  accepted 
motion  to  the  effect  that  wireless  stations  should  be  established 
onnd  the  coasts  of  Australia.  An  allowance  of  £10,000  has  been 
aide  in  the  Estimates,  for  which,  it  is  expected,  two  stations  can 
,g  erected,  one  at  Sydney  and  the  other  at  Fremantle  orRottnest. 

Cables  Interrupted  .— 

Sitka-Yaldez October  28th. 

Lowestoft-Emden  ...  ...  ...  >>  30th. 

Balikpapan-Kwandang  ...  ...’  November  1st. 

Canada.— On  October  18th  the  Canadian  Pacific  Railway 
'laced  in  operation  a telephone  wire  from  Cartin,  in  Ontario,  to 
Jrandon,  in  Manitoba,  a distance  of  1,045  miles.  This  is  the 
mcleus  of  a system  which  will  stretch  from  the  Atlantic  to  the 
’acific,  with  telephones  along  the  company’s  branches.  For  the 
ime  being  the  wire  from  Cartin  to  Brandon  will  be  used  for 
imsrgency  purposes  only,  but  it  is  possible  that  the  company  will 
itilise  it  for  dispatching  trains  before  long.  Every  station  and 
ection  house  between  Cartin  and  Brandon  is  a telephone  exchange, 
md,  in  addition,  each  train  will  be  fitted  with  apparatus  which 
vill  enable  the  conductor  to  obtain  connection  with  the  nearest 
own  from  any  point  along  the  line  in  the  event  of  an  accident, 
[he  company  is  also  installing  a similar  wire  between  Swift 
’arrent  and  Medicine  Hat,  and  it  is  expected  that  this  section  will 
ie  linked  up  with  the  line  now  completed  before  the  end  of  the 
•ear. 

Long-Distance  Telephones— The  Swedish  Board  of 

Telegraph  Commissioners  has  obtained  permission  from  the  Govern- 
nent  to  purchase  for  kr.  25,000  the  long-distance  telephone  invented 
iy  Messrs.  Egn6r  & HolmBtiom.  It  is  stated  that  conversation  is 
jossible  with°this  device  over  a distance  of  3,000  to  4,000  km.  The 
Ericsson  Co.  has  secured  the  patent  rights  for  a new  Btroug -current 
nicrophone  for  long-distance  telephony,  which,  it  is  said,  permits 
if  irou  being  used  more  freely  than  hitherto,  instead  of  copper 
vires. — AJfdrsvarlden. 

IheXew  Argentine  Cable.— A Buenos  Ayres  German 

xrrespondent  confirms  the  report  already  announced  by  telegraph 
:o  the  effect  that  the  Western  Telegraph  Co.  has  been  granted  by 
;he  Argentine  Congress  a concession  for  the  establishment  of  a 
iirect  cable  between  that  country  and  Ascension,  and  states 
that  the  scheme  was  only  a pretext  to  secure  a cable  monopoly.  The 
monopoly,  which  was  originally  of  practically  unlimited  duration, 
3M  been  restricted  to  25  years  by  the  addition  of  a fresh  clause  by 
the  Chamber,  and  it  is  also  expressly  declared  that  the  company’s 
privileges  do  not  apply  to  wireless  telegraphy.  If,  therefore,  the 
German  cable  which  is  about  to  be  laid  to  North  Brazil  cannot  be 
extended  to  Rio  de  la  Plata,  the  correspondent  remarks  that  the 
way  is  still  open  for  the  eventual  establishment  of  competition  by 
means  of  wireless  telegraphy. 

Postal  Telegraphs. — The  report  of  the  Postmaster- 

General,  just  issued,  shows  that  during  the  year  1908-9  84,825,000 
telegrams  were  transmitted,  a decrease  of  T3  per  cent.  The  total 
number  of  telegraph  offices  is  now  13,490.  The  number  of  foreign 
telegrams,  inward  and  outward,  was  upwards  of  9,421,000,  an 
increase  of  more  than  274,000.  Twenty-eight  licences,  covering  48 
installations,  were  granted  for  experimental  wireless  stations.  The 
trunk  telephone  exchanges  open  numbered  598,  an  increase  of  47  ; 
during  the  year  141  trunk  circuits  were  opened,  making  a total  of 
2,526.  The  capital  expenditure  on  the  trunk  telephone  system  was 
increased  by  £736,138  to  £4,682,796.  The  total  number  of  con- 
versations over  trunk  lines  was  23,502,024,  an  increase  of  6 86  per 
cent.  The  gross  revenue  from  inland  calls  was  £573,883,  an  increase 
of  7*25  per  cent.,  and  the  average  receipts  per  conversation  were 
5-86d.  Continental  calls  brought  in  a revenue  of  £22,125,  an 
increase  of  £938. 

The  telegraph  revenue  of  the  year  was  £3,099,724,  a decrease  of 
£1,216,  and  the  expenditure,  including  interest  on  purchase  capital, 


was  £4,218,659,  an  increase  of  £44,776.  The  telephone  revenue 
was  £1,522,442,  an  increase  of  £139,262,  and  the  expenditure  was 
£1,567,570,  an  increase  of  £133,219,  leaving  a net  deficit  of 

£45,128.  J „„„  . . , 

There  are  now  25  commercial,  11  private,  and  164  experimental 

wireless  stations  in  the  United  Kingdom. 

The  underground  telegraph  line  between  Glasgow  and  Edin- 
burgh is  practically  complete  ; the  line  running  south  from 
Newcastle  has  reached  Stockton-on-Tees;  that  to  the  west, 
Penzance ; and  the  extensions  from  Birmingham  and  Bristol  have 
reached  Worcester  and  Berkeley.  It  is  intended  to  provide  under- 
ground connections  with  the  landing  place3  of  the  principal  sub- 
marine cables  to  the  Continent.  _ . 

The  total  number  of  British  merchant  ships  now  equipped  with 
wireless  apparatus  is  over  100,  most  of  them  being  Atlantic  liners. 
The  International  Radio-Telegraphic  Convention  has  worked 
smoothly,  and  its  effect  has  been  distinctly  advantageous  to  the 
Marconi  Co.,  which  has  co  operated  loyally  with  the  Government 
in  carrying  out  the  provisions  of  the  Convention.  The  number  of 
outward  radio-telegrams  dealt  with  during  the  year  was  1817,  and 
inward  22,732. 

Daring  the  year  102  P.O.  telephone  exchanges  were  opened  m 
the  provinces,  and  55  public  call  offices  connected  with  the  trunk 
system  Numerous  additions  have  been  made  to  the  rural  call  offices, 
which  are  served  by  adapting  existing  telegraph  wires  for  local 

telephone  working.  . 

The  total  number  of  subscribers  to  the  P.O.  provincial  telephone 
exchanges  at  the  end  of  March,  excluding  Glasgow  and  Brighton, 
was  12  618,  as  compared  with  11,579.  The  number  of  subscribers 
in  Glasgow  was  8,525,  and  the  number  of  stations  15.595;  at 
Brighton  the  numbers  were  1,211  and  1,721.  At  Glasgow  a new 
P.O.  central  exchange  of  the  latest  type  is  being  constructed  at  a 
cost  of  £100,000,  to  accommodate  10,000  lines ; when  this  is  opened, 
the  present’  exchange  purchased  from  the  Corporation  will  be 
closed  as  it  is  worked  on  the  call-wire  system,  and  cannot  meet  the 
increasing  requirements  of  the  service  with  efficiency  or 
economy. 

The  Hull  municipal  telephone  system  has  2,445  telephones 
(1,850  lines)  connected,  and  that  at  Portsmouth  2,566  telephones 

l’The  rental  of  private  wires  provided  by  the  Post  Office  amounted 
to  £195  243  The  London  P.O.  telephone  service  comprised  55,125 
telephones  and  682  call  offices,  with  2,417  miles  of  underground 
pipes  and  447,797  miles  of  wires;  124,571  miles  of  wire  were 
reDted  by  the  National  Telephone  Co.  Royalties  for  telephone 
licences  amounted  to  £293,828  from  the  National  Telephone  Co. 
and  to  £2,618  from  other  sources. 

The  mileage  of  wire  in  the  Post  Office  system  now  amounts  to 
304  562  for  telegraphs,  548,694  for  telephones,  and  193,656  for 
private  lines— total  1,046,912  miles-of  which  412,434  miles  are 
aerial,  623,930  underground,  and  10,548  submarine. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.—' Victoria.— Electric  lamps  for  the  B.M.G. 

See  “ Official  Notices  ” October  15th. 

Melbourne. — February  22nd,  1910.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 

1,000  miles.  , ...  ,, 

Melbourne.— Telegraph  and  telephone  material,  for  the  1 .M.O. 

See  “ Official  Notices”  October  29th. 


Austria. — The  Austrian  State  Railway  authorities  in 

Innsbruck  have  just  invited  tenders  for  an  installation  of  electric 
lighting  at  the  railway  station  at  S:hwarzach-St.  Veit. 


Belgium.— December  31st.  The  municipal  authorities 
of  Japille  are  inviting  tenders  for  the  concession  for  the  lighting  of 
the  little  town  by  gas  or  electricity, 

Birmingham. — November  6th.  Electric  cables,  lamps 

and  sundries,  for  a year,  for  Cadbury  Bros.,  Bourneville  (Forms 
Nos.  3 and  4 ; applications  for  forms  to  be  made  by  letter  by 
November  6th.) 

Bolton. — A correspondent  says  that  the  Tramways 

Committee  will,  ere  long,  be  in  the  market  for  additional  cars. 


Bradford. — November  1 3th.  General  stores  for  the  Tram- 
ways Department  for  a year  (returnable  deposit  of  £1  Is.).  Tram- 
way Offices,  7,  Hall  Ings,  Bradford. 

Bury, The  Tramways  Committee  is  in  the  market  for  a 

motor  tower  wagon. 
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Canada.— Montreal.— Tenders  are  being  called  by  the 

Saraguay  Electric  and  Water  Co.  for  turbo-generators  of  2,000  kw. 
capacity.  Proportionate  increase  of  power-house  boilers  and  other 
equipment  will  be  made  likewise.  Charles  Brandeis,  consulting 
engineer,  4,  Phillips  Place. 

Ottawa.— November  25th.  Tenders  are  invited  for  the  packing  of 
material  and  supplies  for  points  along  the  Yukon  telegraph  line 
between  Quesnelle  and  Atlin,  in  the  course  of  the  season  of  1910 
1911  and  1912.  See  this  column  for  October  29th. 

Nelson. — The  street  railway  by-law  was  carried  almost  unani- 
mously. The  company  s plans  as  to  initial  equipment  and  extension 
comprise  : Motor-generator  set,  including  sheds,  switchboard,  and 
necessary  cable  from  sub-station  to  trolley  lines,  $11,000;  two 
double-truck  four-motor  cars  and  two  trailers,  $12,000  ; carbarns, 
machine  shop,  and  full  line  of  repair  parts,  $2,500  ; rotary  broom, 
and  apparatus  necessary  to  attach  same,  $1,200  ; belt- line  extension! 
$L6,000  ; total,  $43,700. — The  Canadian  Engineer . 

DoDCflster. — November  8th.  Laying  steel  rails,  perma- 
nent way  construction,  for  two  additional  tramway  passing-places, 
Bentley  roate,  for  the  T.C.  Borough  Surveyor. 

Dublin.— November  29tb.  General  stores  for  the 
Dublin  UDited  Tramways  Co.  (1896),  Ltd.  See  “ Official  Notices” 
tc-iay. 

Dundee. — The  Corporation  electricity  department  invites 

offers  for  the  supply  of  a motor  vehicle  suitable  for  dealing  with 
the  transference  of  stores,  &r.  W.  H.  Blyth  Martin,  Town  Clerk. 

Eccks.— A correspondent  understands  that  the  Electricity 

Committee  is  in  the  market  for  electric  heating  apparatus. 

Edmonton. — November  23rd.  Electric  light  ar.d  power 

installation  at  the  new  infirmary.  See  “ Official  Notices”  to-day. 

Germany. — November  13tb.  The  State  Water  Engineer- 
ing authorities  at  Brunsbuttelkoog  are  inviting  tenders  for  the 
supDly  of  24  electrically  operated  centrifugal  pumps. 

November  15th.  — The  municipal  authorities  of  Forbach  are 
inviting  tenders  for  the  corstruction  of  an  electric  tramway  in  the 
town. 

India.  — Lucknow. — December  31st.  The  Municipal 

Board  invites  proposals  for  supply  of  electrical  energy,  coal  or  oil 
gas.  See  this  column  for  October  29th. 

London. — L.C.C.— Covering  with  asbestos  tape  about 
2^  miles  of  lead-covered  high  and  low-tension  electric  cables  in 
manholes.  See  “ Official  Notices  ” to-day. 

Mexborongll. — November  Gtb.  WiriDg  skating  rink. 
(Returnable  deposit,  2s.  61.)  J.  Willis,  iun.,  100  High  Street. 
Mexborough. 

Slier  burn  (Co.  Durham). — November  6th.  Electric 

light  installation  for  the  main  portion  of  the  parish,  for  the  P.C. 
A.  Stanley,  clerk,  Leamside,  Fence  Houses. 

Turkey.— November  30th.  The  municipal  authorities  of 
Broussa  are  inviting  tenders  for  the  concession  for  the  establishment 
of  a central  electric  lighting  station  and  a system  of  electric  tram- 
ways in  the  town. 

Warrington,— November  19th.  Telegraph  materials  for 
a year,  for  the  Cheshire  Lines  Committee.  8.  Saxon  Barton,  Stores 
Superintendent,  Cheshire  Lines,  Warrington. 


CLOSED. 

% 

Dury. — The  Electricity  Committee  has  accepted  the 
tc-Dder  of  Messrs.  E.  Green  & Sons,  Ltd.,  for  economisers  for  the 
works. 

Canada. — Toronto. — The  contract  for  one  650-kw. 
120-h.p.m.  engine-type  alternator,  together  with  switchboard,  steam 
f1  riven  exciter  and  motor- generator  set,  has  been  awarded  to  the 
Ueneral  Electric  Manufacturing  Co.,  of  Sweden,  through  their 
representatives,  Messrs.  Kilmer,  Pullen  & Burnham,  Toronto. 

Calgary.' — The  order  for  four  750-kva.  water-cooled  step-down 
transformers  for  the  Calgary  Power  and  Transmission  Co.  has  also 
been  awarded  to  the  General  Electric  Manufacturing  Co.,  of  Sweden 
through  the  same  firm. 

'1  he  contract  for  about  8,000  lb.  of  wire,  for  the  balance  of  this 
yturs  electric  light  work  at  Calgary,  was  let  to  the  Canadian 
f leneml  Electric  Co  , who  have  just  opened  a branch  in  Calgary,  at 
'17  20  n hundred,  with  n discount,  allowance  of  the  half  of  1 per 
cent,  for  80  days’  cash.  The  tender  of  the  North-West  Electric  Co. 
was  817  70  with  no  discount,  and  that  of  the  Enterprise  Electric 
Co.  §18  60.  All  these  prices  are  f o.b.  Calgary.— The  Canadian 
Engineer. 


Electric  Crane  Contracts.  — Messrs.  Royce,  Ltd. 

Trafford  Park,  Manchester,  report  that  they  have  recently  booked 
the  following  orders : — Two  45-ton  overhead  electric  cranes  for 
Canada  ; two  125-ton  electric  cranes  for  a Japanese  Dockyard  • and 
23  electric  capstans  for  the  Clyde  Navigation  Trustees,  14  of  the 
latter  being  of  the  “ Royce  ” patent  free  barrel  type. 

Heywood. — The  Electricity  Committee  has  accepted  the 

tender  of  Mr.  Thomas  Hollinrake  for  2,000  tons  of  coal. 


I ortsmouth. — The  T.C.  has  accepted  the  tender  of  the 
British  Thomson-Houston  Co.  to  supply  8-c.p.  and  16  c p.  incan- 
descent lamps  for  the  ensuing  12  months,  at  5s.  per  dozen. 


South  Africa. — Durban. — At  the  Council  meeting  held 

on  October  7th  the  tender  of  Messrs.  C.  A.  Parsons  & Co.  was 
accepted  for  the  supply  of  a turbo-generator  set,  at  a cost  of  £6  250 
The  following  tenders  were  also  accepted  for  cable 


Henvmn  TelegrAph  Works  Co.-l.200  yards  *75  sq;  in.  l.t.  cable,  at  £503 ; 

7,000  yards  -25  sq.  in.  l.t.  cable,  at  £1,185. 

A.E.G.  Electric  Co.  380  yards  ‘5  sq.  in.  vulcanised  rubber  cable,  at  £142. 


Stockport. — The  T.C.  has  accepted  the  tender  of 
Messrs.  W.  A.  Shaw  & Co.,  of  6,  Warren  Street,  Stockport,  for 
electrical  supplies  to  the  sewage  outfall  works. 


Turkey.  — Constantinople.  — According  to  a special 
dispatch  from  Constantinople  to  the  Financial  News,  it  is  now 
reported  that  among  the  firms  which  have  submitted  tenders  for 
the  construction  of  the  telephone  installation  (to  which  we  recently 
referred  in  “ Notes  on  Trade  Abroad  ”)  are  the  following 
Antwerp  Telephone  Co.,  Antwerp  ; Deutsche  Telephonwerke,  Berlin- 
Siemens  & Halske,  Berlin ; Milde  et  Fils,  Paris ; Brenon,  Paris  • 
Society  Gererale  de  Telegraphic  de  l’Est,  Constanka  ; Skon  Skira- 
kian,  Constantinople ; and  several  English  firms.  “ No  decision 
baa  been  arrived  at  yet  by  the  Turkish  Government,  but  it  is  said 
that  the  offer  of  a French  firm  is  likely  to  be  accepted.” 


Wordsley. — Staffs.  Education  Committee  has  accepted 
the  tender  of  Messrs.  Whittaker  Bros.,  of  Dudley,  for  installing 
the  electric  light  at  Wordsley  Schools,  at  £84,  and  for  mains,  at  £17. 


FORTHCOMING  EVENTS. 


Association  of  Teachers  in  Technical  Institutions.— Saturday,  November  6th.  At 

o p.m.  At  St.  Bride  Institute,  E.C.  Annual  meetiag. 

Institution  of  Mechanical  Engineers  (Graduates*  Association).— Monday,  November 
2 * At  8 p.m.  Paper  on  “ The  Commeicial  Testing  of  Railway  Materials, H 
by  Mr.  T.  H.  Sanders. 

Institution  of  Electrical  Engineers  (Manchester  Students*  Section).— Tuesday, 

November  9th.  At  7.30  p.m.  At  the  Mosley  Hotel,  Manchester.  Supper 
and  smoking  concert. 

Institution  of  Civil  Engineers.  Tuesday,  November  9th.  At  8 p m.  Papers  on 
The  Single-phase  Electrification  of  the  Heysham,  Morecambe  and  Lan- 
caster  Branch  of  the  Midland  Railway,”  by  Messrs.  J.  Dalziel  and  J. 
Sayers  ; “ The  Equipment  and  Working  Results  of  the  Mersey  Raihvav 
under  bteam  and  Electric  Traction,”  by  Mr.  J.  Shaw  ; and  “ The  Effect  of 
Electrical  Operation  on  the  Permanent-way  Maintenance  of  Railways  as 
illustrated  on  the  Tynemouth  Branches  of  the  North-Eastern  Railway,"  by 
Dr.  C.  A.  Harrison. 

Institution  of  Electrical  Engineers  (London).— Thursday,  November  11th.  At 
8 p.m.  Opening  meeting.  At  the  Institution  of  Civil  Engineers.  Presi- 
dential address  by  Dr.  Gisbert  Ivapp. 

Institution  of  Electrical  Engineers  (Birmingham  Section).— Friday,  November  12th. 

At  7 for  7.15  p.m.  At  the  Grand  Hotel,  Birmingham.  Annual  dinner, 
Physical  Society.— Friday,  November  12th.  At  8 p.m.  At  the  Imperial  College 
of  Science,  South  Kensington,  S.W.  Paper  on  “ Some  Further  Notes  on  the 
Physiological  Prinoip'es  underlying  the  Flicker  Photometer,”  by  Mr.  J 8. 
Dow,  and  other  papers. 

Junior  Institution  ol  Engineer*.— Tuesday,  November  16th.  At  8 p.m.  At  the 

Royal  United  Service  Institution,  Whitehall.  Presidential  address,  on 
Recent  Warship  Machinery,”  by  Engineer  Vice-Admiral  H.  J.  Oram. 

Illuminating  Engineering  Society.— Thursday,  November  18th.  At  8 p.m.  At  the 

Royal  Society  of  Arts,  18,  John  Street,  Adclphi,  W.  Opening  meeting. 
Inaugural  address  by  Prof.  Silvanus  P.  Thompson,  D.Bo.,  F.R.S.,  tirst 
President. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  next  week: — 

Commanding  Officer— Col.  R.  E.  B.  Crompton,  C.B. 

Monday,  November  8tli. — 11  A ” Company.  Technical  drill,  7 to  9.30  p.m. 
Tuesday,  November  9th,—1 11  B ” Company.  Technical  drill,  7 to  9.30  p.m, 
Wednesday,  November  10th.— Gymnasium,  6.80  to  9.80  p.m. 

Thursday,  November  11th.— “ C ” Company.  Technioal  drill,  7 to  9.80  p.m, 
Friday,  November  12th.— *'  D ” Company.  Technioal  drill,  7 to  9.80  p.m. 

Saturday,  November  18th.— “ A ” Company.  Week-end  run  at  Coalhouse 
Fort.  Parade  at  Fcnchurch  Street  station  at  3 p.m.  Dress  : khaki,  with 
haversack  and  greatcoat ; knife,  fork,  and  toilet,  requisites  to  lie  carried 
in  haversack.  Tickets  will  he  issued  at  tire  station  before  entraining. 

(Blgned)  P,  H,  Campbell,  Capt.  R.E.  and  Adjutant, 
For  O.O,  E,B,,  L,D, 
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NOTES, 

Inquiries. — A correspondent  wishes  to  obtain  grinding 
machinery  to  convert  a previously  crushed  crystal  into  a material 
of  the  consistency  of  French  chalk.  , 

The  makers  of  “ Chain-o-lite  ” lamps  are  asked  for— a senes  of 
spherical  and  oval  lamps  hooked  together  in  the  form  of  a chain. 

Tlie  Batti-Wallahs’  Smoker— The  first  smoking 

concert  of  the  P.  & 0.  Batti-Wallahs’  Society  was  held  at  the 
Holborn  on  Monday,  November  1st,  Mr.  C.  L Lichtenberg  appro- 
priately being  in  the  chair.  A most  pleasant  evening  was  spent, 
and  Mr.  Walter  Waters  delighted  the  audience  with  his  humorous 
song  " What’s  the  Use.”  Mr.  Davis  rendered  “ A Fare  well  ex- 
cellently. Our  old  favourite,  Miss  Annie  Bartle,  was  there,  and 
Miss  Mary  Strangeways,  while  Mis3  Saidee  Hamilton  supplied 
humorous  songs.  Nor  should  we  omit  mention  of  Mr.  Jas.  Davis, 
Mr.  Chas.  Wreford  and  Mr.  Harry  Heap,  all  of  whom,  with  Mr. 
Jack  Treval,  combined  to  make  a full  evening  of  song  and  humour 
such  as  we  now  expect  at  the  meetiags  of  this  Society,  which  are 
always  pleasant  and  free  from  stiff  formality. 

Tramway  Accident  and  Its  Sequel. — Some  time  ago 

a man  was  knocked  down  by  a tramcar  in  the  Harrow  Road.  an<* 
killed.  The  jury  returned  a verdict  of  “ Accidental  Death,”  but 
the  tramway  company  discharged  the  driver,  a man  named  Smales. 

A 16-year  old  son  of  the  latter  was  overcome  by  the  thought  of  the 
poverty  which  stared  the  family  in  the  face,  and  after  returning 
from  church  on  a Sunday  nig  at,  he  committed  suicide  on  the 
railway,  leaving  behind  a pathetic  letter,  stating  that  he  did  it  in 
the  belief  that  the  publicity  that  would  be  secured  would  obtain 
redress  for  his  father.  It  was  reported  a few  days  later  that  the 
Metropolitan  Tramway  Co.  had  sent  for  Smales,  and  had  given  him 
work  as  an  examiner  of  tramcar  motors  at  the  depot;. 

Gas  Out.—  Last  week  a turncock,  intending  to  cut  off 

the  water  supply  in  a Sunderland  street,  turned  off  the  gas  instead, 
depriving  tte  centre  of  the  town  on  the  south  side  of  the  river,  as 
well  as  Monkwearmouth,  Roker  and  Fulwell,  of  the  supply,  shortly 
after  6 o’clock  in  the  evening.  The  mistake  was  rectified  in  a few 
minutes,  but  its  consequ^ices  persisted  for  a much  longer  period. 
All  gas  lamps  went  out,  in  the  streets  and  indoors ; the  former 
were  relighted  by  the  gas  company’s  men,  but  great  alarm  was 
occasioned  in  houses,  especially  where  the  owners  had  gone  out, 
leaving  fires  and  lights  burning.  It  was  at  once  realised  that,  the 
gas  having  been  turned  on  again  unlighted,  explosions  in  such 
houses  would  be  inevitable  unless  immediate  steps  were  taken  to 
turn  off  the  taps,  and  in  many  cases,  Bays  the  Sunderland  Daily 
Echo,  neighbours  in  fear  for  the  safety  of  their  own  houses  got  into 
vacant  premises  and  turned  the  gas  off.  Fortunately,  no  serious 
results  were  reported,  but  it  is  obvious  that  widespread  disaster 
might  easily  have  occurred.  No  such  risks  attend  the  temporary 
interruption  of  a Bupply  of  electricity,  nor  could  it  be  brought 
about  by  a careless  turncock. 

Institution  and  Lecture  Notes. — North  of  Eng- 
land Institute  of  Minisg  and  Mechanical  Engineebs.-  On 
Saturday,  October  23rd,  a party  of  members  visited  the  works  of 
Messrs.  J.  H.  Holmes  & Co.,  Newcastle-upon-Tyne,  to  inspect  the 
works,  and  in  particular  to  examine  a selection  of  mining  electrical 
machinery.  This  included  a 20  h.p.  haulage  gear  fitted  with  a slip- 
ring motor  and  speed  control  device,  a number  of  squirrel-cage 
motors  suitable  for  mining  purposes,  auto-transformers  and  starters. 
A Bpecial  feature  was  made  of  the  Holmes-Page  patent  three-pole 
switch  and  fuse  pedestal,  which  has  been  designed  especially  to 
meet  conditions  of  mining  practice,  and  is  of  the  interlocked  type. 

On  Saturday  last  the  members  of  the  Glasgow  Univeesity 
Physical  Society  visited  the  Blythswood  laboratory  and  museum, 
Renfrew,  which  was  founded  and  equipped  by  the  late  Lord 
Blythswood. 

Glasgow  Technical  College  Scientific  Society.  — On 
Saturday  lest  Mr.  A.  G.  Collis,  A M I.E.E.,  read  a paper  on  this 
subject,  in  the  course  of  which  he  referred  to  the  indifference  to 
danger  shown  in  many  switchboard  designs,  and  emphasised  the 
strange  ideas  of  economy  prevalent  in  some  stations,  where  the  cost 
of  the  switchgear  wa9  cut  to  the  lowest  possible  amount,  although 
such  extravagances  as  oak  pannelling  and  mosaic  floors  were 
considered  necessary. 

Association  of  Teachebs  in  Technical  Institutions— The 
annual  meeting  of  this  Association  will  be  held  to-morrow, 
November  6th,  at  the  8f.  Bride  Institute,  Fleet  Street,  E.C.  The 
chair  will  be  taken  by  Mr.  J.  Wilson,  who  is  to  be  President  of  the 
Association  for  the  coming  year.  The  annual  report  of  the  Council 
will  contain  an  abstract  of  the  educational  and  professional  work 
accomplished  during  the  year,  including  the  consideration  of  such 
questions  as  syllabuses  in  Applied  Mechanics  and  Electrical 
Engineering,  the  Training  of  Craftsmen,  the  Preliminary  Training 
of  Technical  Students,  and  Higher  Education  in  London. 
Amongst  professional  matters  dealt  with  are  registration  of 
teachers,  superannuation,  legal  matters  and  a minimum  scale  of 
salaries  for  teachers  in  technical  institutes. 

Royal  Society  of  Abts. — Sir  William  White,  the  chairman  of 
the  Council,  will  open  the  new  Session  of  the  Society  on  November 
17th,  with  an  address,  the  subject  of  which  will  be  " An  Imperial 
Navy  ” Among  the  arrangements  for  meetings  before  Christmas 
ate  papers  by  Mr.  T.  Thorne-Baber  on  “ Photo-Telegraphy,”  and 
the  Hon.  Richard  Clere  Parsons  on  “ Resilient  Wheels  for  Vehicles.” 
There  will  be  one  course  of  Cantor  Lectures  by  Mr.  Charles  C. 
Turner,  who  will  give  a popular  account  of  the  progress  which  has 
been  made  in  aeronautics. 


Institution  of  Eleotbical  Engineebs. — At  the  opening 
meeting  on  November  11th,  a marble  bust  by  Hamo  Thornycroft  of 
the  late  Dr.  John  Hopkinson,  F.R.S.,  who  was  president  in  1890 
and  in  1896,  will  be  presented  to  the  Institution  by  Prof.  Bertram 
Hopkinson,  on  behalf  of  his  mother,  Mrs.  John  Hopkinson. 

Institution  of  Eleotbical  Engineebs  (Leeds).— On  Wednes- 
day last  week  Mr.  W.  M.  Rogerson,  chairman,  delivered  his 
inaugural  address,  which  consisted  mainly  of  a retrospect  of 
progress  made  in  connection  with  electricity  supply  for  lighting, 
power  and  traction.  Oa  Wednesday,  November  17th,  a paper  is  to 
be  read  by  Mr.  W.  T.  Maccall  on  “ Some  Experiments  on  Single 
and  Stranded  Fuses.”  , 

Juniob  Institution  of  Engineebs.— The  annual  general  meet- 
ing of  this  Institution  was  recently  held  at  the  Royal  Unitea 
Service  Institution,  Whitehall.  The  Council’s  annual  report,  which 
was  presented,  showed  that  the  membership  had  increased  to  l.Obd. 
Nine  ordinary  meetings  had  been  held,  and  39  visits  to  works 
made,  covering  practically  every  branch  of  engineering.  Ine 
Summer  meeting  in  the  Midlands  had  proved  very  successful. 
Birmingham  had  been  made  the  centre  on  account  of  the  Institu- 
tion’s first  local  section  having  been  established  there  during  the 
year  Mr.  Geo.  T.  Bullock  was  elected  chairman.  The  benevolent 
fund  accounts  showed  that  the  amount  standing  to  its  credit  was 
£189.  A paper  was  then  read  by  Mr.  T.  A.  Watson,  A.M.Inst.C.E. 
(member),  on  “The  Reinforced  Concrete  Construction  of  the  New 
General  Post  Office  Buildings,  London.”  On  November  16th, 
Engineer  Vi^e-Admiral  Henry  J.  Oram,  C.B.,  win  deliver  hia  pre- 
sidential  address  on  “Recent  Warship  Machinery. 

Institution  of  Municipal  Engineebs.— The  roll  of  the  institu- 
tion now  numbers  719.  It  is  considered  advisable  that  a class  of 
associate  members  be  attached  to  the  Institution,  such  associate 
members  to  be  entitled  to  the  privilege  of  corporate  membership, 
and  a clause  in  the  by-laws  in  respect  thereto  is  under  con- 
sideration. 

N E.  Coast  Institution  of  Engineebs  and  Shipbuildebs. 

The  new  session  opened  on  29th  ult.  The  report  of  the  Council 
showed  that  the  roll  of  members  numbered  1,037.  A paper  on 
“ Marine  Boiler  Design  ” was  read  by  Mr.  D.  Myles,  vice-president. 

Royal  Institution. — The  Christmas  Course  of  Juvenile  Lectures 
will  be  delivered  this  year  by  Mr.  William  Duddell,  F.R.S  , his 
subject  being  “ Modern  Electrioity.”  The  course,  which  will  be 
experimentally  illustrated,  commences  on  Tuesday,  December  28th, 
at  3 o’clock,  and  will  be  continued  on  December  30th,  1909, 
January  1st,  4tb,  6th  and  8th,  1910. 

Late  Legal. — Litholite,  Ltd.,  v.  Hall. — In  the 

Shoreditch  County  Court  on  Tuesday,  before  his  Honour  Judge  Bray , 
Messrs.  Litholite,  Ltd.,  of  55,  Hackney  Grove,  N.E  , manufacturers 
of  electric  insulators,  sued  Mr.  R.  F.  Hall,  of  137,  Suffolk  Street, 
Birmingham,  consulting  engineer,  for  £30,  money  expended  and 
work  done  in  connection  with  dies  for  electric  insulators  ine 
plaintiffs’  case  was  that  they  supplied  insulators  made  of  litholite, 
which  was  a cheap  substitute  for  vulcanite,  to  customers,  I hey 
took  an  order  from  the  defendant,  he  supplying  the  thing  he 
reouired,  from  which  they  made  the  dies.  When  they  had  finished 
the  work,  however,  he  complained  that  the  litholite  was 
unsuitable  for  what  he  required  the  insulators  for,  as  it  “ roughened 
up.”  They  offered  to  put  any  defect  right,  as  they  were 
convinced  their  goods  were  of  the  best,  but  the  matter  dragged  on 
until  they  were  forced  to  sue.  The  defendant  appeared  in  person 
and  said  that  when  the  traveller  called  upon  him,  he  told  him  that 
he  had  got  a special  job  on,  and  showed  him  what  it  was,  asking 
him  at  the  same  time  if  he  considered  litholite  would  answer  the 
purpose.  He  was  assured  that  it  would,  and  on  that  understanding 
he  ordered  the  stuff,  but  he  now  found  it  of  no  service  at  all.  He 
asked  the  plaintiffs  if  it  was  not  a fact  that  they  had  some  trouble 
with  the  Electrical  Ignition  Co.  in  a similar  way.  Plaintiffs 
representative  said  it  was  not  so.  They  supplied  some  insulators, 
and  after  they  had  been  used,  the  company  complained  of 
leakage  of  current  across  the  surface.  They  could  not  make 
out  what  had  caused  it,  and  it  was  Borne  time  before  they 
discovered  that  there  was  a thin  coating  of  lacquer  on  the 
litholite  which  contained  carbon,  and  caused  the  surface 
leakage.  They  were  under  the  impression  at  firBt  that 
it  was  the  dies  that  were  wrong,  but  so  Boon  as  tbey  found  out  the 
cause  of  the  leak  they  paid  £15  to  the  Electrical  Ignition  Co  , the 
whole  of  the  cost  they  had  been  put  to.  That  defect  had  now 
been  remedied.  The  defendant  said  he  had  had  to  pay  compen- 
sation to  the  people  to  whom  he  had  supplied  the  goods,  and  he 
considered  it  very  hard  on  himself.  He  was  prepared  to  call 
witnesses  as  to  this,  and  also  expert  evidence,  but  a little  later 
counsel  for  the  plaintiffs  mentioned  to  his  Honour  that  the 
defendant  was  more  inclined  to  settle  the  matter  on  the  spot,  and 
judgment  was  entered  for  the  plaintiffs  for  £12,  with  £20  costs. 

Fires  at  Cable  Factories.- On  Wednesday  morning  a 
fire  broke  out  at  the  works  of  Messrs.  Connolly  Bros.,  Ltd.,  of 
Manchester.  Although  rather  serious  damage  resulted,  the  firm  are 
making  arrangements  so  that  little  delay  will  be  occasioned  in  the 
execution  of  orders,  as  they  are  able  to  utilise  their  branch  works  in 
placfe  of  the  portion  damaged.  , 

It  is  reported  in  the  daily  Press  that  on  Saturday  morning  last  a 
fire  occurred  at  the  Victoria  Works,  Charlton,  of  Messrs.  Johnson 
and  Phillips,  Ltd.  One  of  the  buildings  used  in  one  of  the  processes 
of  cable  manufacture  is  said  to  have  been  burned  out,  but  an  adjacent 
building  used  as  a strand  shop  was  saved. 

To-day's  Great  Thought !— M.D.  doesn’t  mean  “ medical 
doctor.”  It  stands  for  “ Merry  Devil,"— Db.  Walfobd  Bodib, 
M D-  Pb.D  , D.Sc. 


744 


THE  ELECTRICAL  REVIEW.  [Vol.  66.  No.  1,607,  Novembhb 


5, 1900. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
c-  lso  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elhotbioal  Review  posted  as  to  their  movements , 


Central  Station  Officials. — Mr.  J.  Wright,  the 

senior  shift  engineer  to  the  Hounslow  electricity  undertaking,  has 
resigned,  and  his  place  has  been  filled  by  the  promotion  of  Mb. 
Golding,  second  engineer.  Mb.  Woods,  third  engineer,  haB  been 
given  the  second  engineer’s  position,  and  Mb.  Fletchee,  of  the 
Nottingham  and  Derbyshire  Power  Co.,  has  been  appointed  third 
engineer. 

At  Thornhill,  recently,  Me.  A.  E.  Wainwbight,  of  the  Yorkshire 
Electric  Power  Co.,  was  presented  with  a Gladstone  bag  by  the 
members  of  the  staff  on  the  occasion  of  his  leaving  the  service  of 
the  company.  Mr.  Wain wright  takes  up  the  position  of  engineer- 
in-charge  to  the  Stalybridge  Corporation. 

We  understand  that  Mb.  Oswin  Hanson,  the  electrical  engineer 
for  the  Fleetwood  Council’s  recently  acquired  electric  light  and 
power  undertaking,  has  been  appointed  general  manager  of  the 
Liverpool  and  District  Electric  Lighting  Co. 

The  staff  of  the  Bridlington  Electricity  Works  have  presented 
an  oak  clock  to  Mb.  H.  W.  Habgh,  mains  foreman,  on  his  marriage. 

The  Wrexham  T.C.  has  increased  the  salary  of  Me.  W.  J. 
Pickvance,  electrical  engineer,  from  £225  to  £250  per  annum,  as 
from  April  1st. 

,,^5:®'  Fbanms,  A.M.I.E.E.,  rolling  stock  superintendent  with 
the  Hastings  Tramway  Co.,  was  presented  with  a gold  watch  by 
the  work  staff,  on  the  occasion  of  his  leaving  the  company’s  service. 


General. — It  is  announced  that  Mr.  Mervyn  O’Gorman 
has  been  appointed  by  the  War  Office  to  undertake  the  organisation 
of  the  construction  department  at  Aldershot  for  the  manufacture  of 
engines  for  dirigible  airships  and  aeroplanes. 

Me.  Kicki  Kobobi,  chief  electrical  engineer  of  the  Nji 
River  Electric  Co.,  at  Kyoto,  Japan,  was  at  Niagara  Falls  last 
month,  inspecting  the  works  of  the  power  companies,  with  a view  to 
gathering  information  as  to  the  installation  and  operation  of  power 
plants.  The  Canadian  Engineer  says  that  his  company  will  construct 
the  biggest  plant  in  Japan. 

Mb.  G.  W.  Fabball,  a member  of  the  works  staff  of  the  Electric 
Construction  Co.’s  works  at  Bushbury,  Wolverhampton,  was  last 
week  presented  by  the  workmen  of  the  Brush-gear  department  with 
a smoking  cabinet  on  his  retirement  after  being  employed  at  the 
works  over  20  years. 

_ Mb'  Winslow  is  removing  his  offices  from  20,  Bishopsgate 
Street  Within  to  8,  Crosby  Square,  E.C.,  as  from  the  8th  inst. 


Obituary. — The  Late  Mr.  Medhurst. — The  inquest 

was  heid  on  Thursday  last  week  into  the  death  of  Mr.  F.  Hastings 
Medhurst,  which  was  referred  to  briefly  in  our  last  issue.  A per- 
®°n81  Wend  said  that  the  deceased  gentleman  “ burned  the  candle 
at  both  ends  always,”  and  in  1904  he  was  persuaded  to  go  to  Canada 
for  his  first  holiday,  after  at  least  10  years’  hard  work.  The 
evidence  given  by  Mr.  Medhurst’s  father  showed  that  he  had  several 
times  tried  to  persuade  him  not  to  overwork  himself.  He  was 
most  ambitious.  He  had  been  suffering  from  sleeplessness,  and 
frequently  after  working  all  day  had  made  night  trips  to  Stafford 
in  connection  with  his  candidature.  In  a letter  to  the  hotel  land- 
lord, Mr.  Medhurst  asked  that  the  cash  found  upon  him  should  be 
divided  between  the  waiter  and  chambermaid  at  the  hotel,  and  that 
his  cigarette  case  should  be  given  to  his  valet.  The  jury  returned 
a verdict  of  “ Suicide  during  temporary  insanity,”  and  expressed 
their  sympathy  with  the  relatives. 

Mb.  John  E.  Pitcairn.— We  regret  to  record  the  death,  at  the 
age  of  59  years,  of  Mr.  J.  E.  Pitcairn,  J.P.,  who  retired  from 
active  service  under  the  Edinburgh  Tramways  Co.  in  1906  after 
being  manager  for  22  years.  ' 

Mb-  ^Buchanan.— Shareholders  and  others  interested  in 
the  l.ritish  Westinghouse  Electric  and  Manufacturing  Co  Ltd 
will  have  learned  with  regret  of  the  sudden  death  in  London  last 
month  of  Mr.  W.  I.  Buchanan,  who  was  for  a time  chairman  of  that 
company.  Mr.  Buchanan  was  a man  of  fine  presence  and  person- 
ality and  one  of  the  best  types  of  American  statesmen.  For 
several  years  he  acted  as  deputy-chairman  of  the  company  and  as  a 
director  of  some  of  its  associated  companies. 


CITY  NOTES. 


Gape  Electric  Tramways,  Ltd. 

In  their  report  for  the  year  ended  June  30th,  1909,  the  directors 
state  that  the  profit  and  Iobs  account,  after  providing  for  debenture 
interest  and  redemption  of  debentures,  nnd  taking  into  account 
the  balance  brought  forward  from  last  yenr,  shows  a balance  to 
credit  of  £5,956,  which  has  been  carried  forward.  During  the 
year  tho  tramways  carried  in  Cape  Town  11,888,180  passengers, 


earning  £117,715,  against  14,742,155  passengers,  earning  £120,910 
in  the  preceding  year  In  Port  Elizabeth  2,978,217  passengers 
were  carried,  earning  £31,455  against  3,561,211  passengers,  earning 
£37,048  in  1907-8.  The  dividends  declared  by  the  sub-companies 
amounted  to  £47,029,  against  £46,081  last  year.  This  result  has 
been  obtained  by  stringent  economies  in  the  working  of  the  under- 
taking, and  in  spite  of  a decreased  traffic.  The  Cape  Town  system 
shows  an  improvement  in  the  profit  earned  over  last  year.  This 
increase  is  unfortunately  almost  counterbalanced  by  the  decreased 
earnings  of  the  Port  Elizabeth  system.  In  the  month  of 
November  of  last  year,  a disastrous  flood  occurred  in  Port  Elizabeth 
owing  to  the  oveiflowing  of  the  Baakens  River.  This  catastrophe 
caused  considerable  damage  to  the  rolling  stock,  power  station  and 
other  buildings,  amounting  to  nearly  £6,000.  Of  this  amount 
£4,667  still  remains  to  be  charged  against  the  future  profits  of  the 
I ort  Elizabeth  tramway,  it  being  decided  that  this  exceptional 
loss  should  be  spread  over  a period  of  years.  The  financial 
depression  in  Port  Elizabeth  has  been  most  acute;  and  in  Cape 
Town,  although  no  marked  improvement  was  shown,  the  results 
that  are  now  coming  forward  are  encouraging  to  the  extent  that  the 
returns  have  begun  to  give  indications  of  a gradual  increase,  which 
can  reasonably  be  expected  to  be  sustained,  as  local  conditions 
all  point  in  that  direction.  The  directors  place  on  record  their 
highest  appreciation  of  the  services  rendered  by  the  local  beards  in 
Cape  Town  and  Port  Elizabeth,  by  Mr.  A.  S.  Giles,  and  Mr.  J.  A 
Barkley,  the  general  managers,  and  by  the  staff  under  them. 
(,Inan  accompanying  report,  Mr.  A.  S.  Giles,  general  manager  of 
the  Cape  Town  companies,  says:  “The  gross  profit  shows  an 
improvement  on  last  year,  and  has  been  due  to  reduced  working 
expenses,  and  notwithstanding  the  fact  that  the  total  receipts  show 
a falling  off  as  compared  with  last  year.  The  following  table  gives 
the  traffic  returns  for  the  past  three  years: — 


Year  ending 
June  30th. 

1907 

1908 

1909 


Mileage. 

2,074,656 

2,185,103 

1,874,802 


Passengers. 
. 12,563,303 
14,742,155 
11,888,180 


Receipts. 

£131,594 

£120,909 

£117,714 


Aver,  receipts 
per  car-mile. 
15  22J.  . 
13’28d. 
1507d. 


The  two  routes,  Southern  Suburbs  and  City,  3how  a substantial 
increase  in  traffic,  while  the  other  routes,  especially  the  residential 
lines  within  the  City  of  Cape  Town,  show  a large  decrease.  The 
public  residing  in  the  suburbs  continue  to  make  use  of  the  increased 
facilities  given  them  by  the  increased  length  of  the  stages  and  the 
adoption  of  cheaper  fares  between  Mowbray  and  Wynberg.  The 
traffic  between  Claremont  and  Cape  Town  has  much  improved  by 
the  extension  of  the  6d.  cash  stage  from  Westerford  Bridge  to  a 
point  near  Station  Road,  Claremont,  and  it  is  this  traffic  which  has 
increased  the  receipts  on  the  Southern  Suburbs  and  City  lines.  The 
serious  decrease  on  the  Gardens  route,  more  especially  Kloof  Street 
Tamboeis  Kloof,  and  OraDjezicht,  is  the  result  of  continued  bad 
times,  and  shrinkage  of  population.  Traffic  on  the  Sea  Point  line 
has  been,  of  course,  very  much  less  than  in  the  previous  year,  but 
with  a smaller  service  of  cars,  and  consequent  reduced  expenditure,' 
we  have  earned  a better  return  on  this  route,  although  the  total 
receipts  are  a little  lower  than  last  year.  The  actual  working 
expenses  for  the  year  amounted  to  £78,623,  and  compare  favourably 
with  previous  years. 


Year  ending 

J une.  Mileage. 

1907  . . 2,074,656 

1908  . . 2,185,103 

1909  . . 1,874,802 


Average  per 

Expenses.  oar-mile. 

£86,940  10-05d. 

£88,656  9 73d. 

£78,623  10  06d. 


The  car-miles  run  during  the  current  year  are  considerably  less 
than  in  previous  years,  for,  on  account  of  the  continued  falling-off 
in  receipts,  the  service  of  cars  has  had  to  be  reduced  to  effect 
economies.  This  reduction  of  mileage  has  caused  the  average  cost 
per  mile  to  exceed  the  average  of  the  previous  year.  The  result  is 
due  to  the  fact  that  the  standing  charges  do  not  vary  in  proportion 
to  the  mileage  ; these  have  to  be  met,  and  are  practically  the  same 
as  last  year,  when  the  mileage  wa3  16  per  cent,  greater.  The  power 
costs  for  the  year  average  1 0398d.  per  Kw.-hour,  a figure  lower  than 
any  obtained  in  previous  years.  The  plant  has  been  well  maintained 
throughout  and  is  in  good  working  condition.  Notwithstanding 
the  reduced  output,  economies  have  been  achieved  in  fuel  consump- 
tion, and  the  total  costs  have  been  reduced  largely.  The  permanent 
way  throughout  the  system  has  been  properly  maintained.  During 
the  year,  the  asphalt  paving  in  Long  Street  and  in  Darling  Street 
was  completed,  and  these  routes,  it  is  hoped,  will  require  but  little 
upkeep  for  many  years  to  come.  The  cars  have  been  overhauled 
and  repaired,  and  thoroughly  kept  in  working  condition.  The 
result  of  careful  inspection  and  testing,  and  a system  of  metering 
the  current  consumed  by  each  car,  has  had  the  effect  of  lowering 
the  cost  of  energy  per  car-mile.  I anticipate  reduced  cost  of  car 
repairs  during  the  ensuing  year  by  the  system  I have  now 
adopted.” 

A matter  which  at  one  time  during  the  year  assumed  serious 
dimensions  arose  by  the  Cape  Divisional  Council  bringing  an  action 
against  the  Southern  Suburbs  Co.,  requiring  extensive  alterations 
to  the  track  between  Mowbray  and  Wynberg.  The  ruling  of  the 
Court  couples  with  it  a sort  of  compromise,  and  calls  upon  the  com- 
pany to  carry  out  certain  works  ai  the  points  along  the  tramway 
which  are  considered  dangerous.  These  works  it  is  estimated  will 
cost  a comparatively  small  sum,  and  must  be  completed  by  March 
of  noxt  year. 

In  the  report  of  Mb.  J.  A.  Babiclby,  the  general  manager  of  the 
Fort  Elizabeth  Electric  Tramway  Co.,  Ltd.,  it  is  stated The 
business  depression  has  increased  in  severity  and  its  effects  upon 
our  revenue  are  deplorable.  The  prosperous  conditions  of  the 
Transvaal  and  Rhodesia,  and  the  resulting  demand  for  labour  in 
these  Colonies,  has  depleted  our  population  almost  as  much  as  the 
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retrenchments  made  in  previous  years.  This  applies  to  the  skilled 
mechanic  as  well  as  to  the  native  labour,  and  to  so  great  an  extent 
as  to  render  it  difficult  to  secure  workmen  and  labourers  of  satis- 
factory quality.  When  a business  revival  does  come,  the  local 
demand  for  help  will  soon  be  felt,  and  an  increasing  population 
will  be  the  natural  result.  Until  then  no  great  improvement  m 
our  business  may  be  expected.  The  flood  of  November  16th,  1908, 
was  most  disastrous  to  your  property,  severely  damaging  as  it  did 
our  entire  equipment  and  buildings,  but  also  seriously  disorganising 
our  service.  This  is  particularly  noticeable  in  our  November  and 
early  December  returns,  and  accounts  for  a substantial  part  of  our 
decrease  in  revenue.  The  loss  sustained  on  this  account  was 
£5,749.”  The  operating  expenditure  for  the  year  totals  £21,5/9, 
which  includes  the  following  extraordinary  expenditure Flood 
losses  written  off,  £1,050;  smoke  stack  losses  written  off,  £359 ; 
total,  £1,409 ; which  brings  the  real  operating  expenditure  down 
to  the  sum  of  £20,170. 


Metallic  Seamless  Tube  Co.,  Ltd.— The  accounts 

Bhow  a net  profit  of  £1,170,  plus  £4,540  brought  forward.  A divi- 
dend of  7£  per  cent,  on  the  ordinary  shares  ia  recommended,  carrying 
forward  £4,157. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.,  Ltd.— The  report  for  the  half-year  ended  June  30th 
shows  gross  receipts  amounting  to  £290,931,  against  £290,295  for 
the  corresponding  half-year  of  1908.  The  working  exDenses,  in- 
cluding £23,799  for  maintenance  of  cables  were  £156,976,  against 
£150,889  for  the  corresponding  period  of  1908,  leaving  a balance 
of  £133,954.  Deducting  £3,068  for  income-tax  payable  in  England, 
and  £15,048  for  interest  on  debenture  stock,  £115,838  remains  as 
the  net  profit  for  the  half-year.  After  adding  £18,005  brought 
forward,  there  is  an  available  balance  of  £133,844.  After  paying 
two  quarterly  interim  dividends  of  1J  per  cent,  each,  amounting  to 
£75,000,  a balance  of  £58,814  is  carried  forward. 

\orwich  Electric  Tramways  Co.,  Ltd. — The  directors 

recommend  a dividend  for  the  past  year  at  the  rate  of  1£  per  cent, 
per  annum  (against  1^  per  cent,  last  year),  less  income-tax.  £500 
is  placed  to  reserve  and  £198  carried  forward. 

Stock  Exchange  Notices. — The  Committee  has  appointed 

special  settling  days  as  under  : — 

November  8th. — Marconi’s  Wireless  Telegraph  Co. — Further  issue  of  10,000 
7 per  cent,  cumulative  participating  preference  shares  of  £1  each,  fully  paid, 
Nos.  625,081  to  635,080.  , „ „ , 

November  9th.— Marconi’s  Wireless  Telegraph  Co.— Further  issue  of  60  7 per 
cent,  cumulative  participating  preference  shares  of  £1  each,  f ally  paid, 
Nos.  635,081  to  635,130. 

November  10th. — Marconi’s  Wireless  Telegraph  Co. — Further  issue  of  2,232 
7 per  cent,  cumulative  participating  preference  shares  of  £1  each,  fully  paid, 
Nos.  635,131  to  637,362. 

November  11th.— Marconi’s  Wireless  Telegraph  Co.— Further  issue  of  10,782 
7 per  oent.  cumulative  participating  preference  Bhares  of  £1  each,  fully  paid, 
Nos.  637,363  to  648,144.  . 

November  12th. — Marconi’s  Wireless  Telegraph  Co, — Further  issue  of  4,505 
7 per  cent,  cumulative  participating  preference  shares  of  £1  each,  fully  paid, 
Nos.  619,145  to  652,649. 

And  ordered  ths  undermentioned  securities  to  be  quoted  in  the 
Official  List : — 

Rosalia  Electric  Co.— Further  issue  of  2.563  6 per  cent,  cumulative  second 
preference  shares  of  £5  each,  fully  paid,  within  Nos.  15,001  to  20,000. 

Electrolytic  Alkali  Co.,  Ltd.— The  annual  meeting  of 

this  company  wa9  held  at  Liverpool  on  October  28th.  Colonel  Lee 
Pilkington,  the  chairman,  in  moving  the  adoption  of  the  report, 
said  (as  reported  in  the  Financial  Times')  that  the  increase  of 
£20,333  in  the  trading  account  was  gratifying  and  was  the  result 
of  large  sales.  The  price  of  the  company’s  principal  products, 
however,  was  still  abnormally  low;  otherwise  the  result  of  the 
year’s  trading  would  have  been  eminently  satisfactory  to  all  the 
shareholders.  The  net  profit  for  the  year  was  £11,919,  against 
£10,411  in  the  previous  year.  The  figures  in  all  departments 
proved  that  the  company  wa3  makiDg  progress,  especially  consider- 
ing the  dulness  of  the  trade.  The  disposal  amount  at  profit  and 
loss  account  was  now  £22,174,  a3  against  £17,252  last  year,  and 
that  was  more  than  sufficient  to  discharge  all  the  accumulated 
arrears  of  dividend  on  the  preference  shares.  Nevertheless,  the 
directors,  after  giving  the  matter  full  consideration,  had  deemed  it 
prudent  to  recommend  a payment  of  one  year  only,  which  would 
leave  to  carry  forward  £15,177,  or  nearly  £5,000  more  than  in  the 
previous  year.  In  the  present  bad  state  of  trade  they  considered 
it  wise  to  keep  a large  balance  in  hand  against  any  contingencies 
that  might  arise.  The  report  was  adopted,  with  five  dissentients. 

Prospectus. — Lumut  Rubber  Estates,  Ltd. — An  issue  of 

150,000  Bhares  of  £1  each  at  par  ha3  been  offered  to  the  public  this 
week.  The  company  will  acquire  the  Sungei  Wangi  and  Riverside 
Estates,  in  the  8tate  of  Perak. 

Companies  Struck  off  the  Register. — The  following 

have  been  struck  oil  the  register,  and  are  accordingly  dissolved : — 

Anglo-Ibsrian  Electric  Light  and  Power  Co.,  Ltd. 

Carl  Oppermann  Electric  Carriage  Co.,  Ltd. 

Electric  Carriage  and  8torage  Co.,  Ltd. 

London  Electric  Supply  (Joint  Committee),  Ltd. 

Change  Of  Address.— The  Norwich  Electric  Tramways 
Co.,  the  Coventry  Electric  Tramways  Co.,  and  the  New  General 
Traction  Co.,  Ltd.,  are,  on  8th  inst.,  removing  their  offices  from 
Bishopsgate  Street  Within,  to  8,  Crosby  Square,  E.C. 


Rosario  Electric  Co.,  Ltd. 

The  seventh  annual  general  meeting  of  the  shareholders  of  this 
company  was  held  on  Tuesday  at  River  Plate  House,  Finsbury 
Circus,  Mr.  W.  T.  Western  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical  Review,  October  15ch,  page  627),  Baid  the  accounts  s owe 
continued  progress.  The  unit3  of  current  sold  were  32  per  cent,  m 
excess  of  those  sold  in  the  preceding  year,  about  one-fourth  of 
which  was  for  power,  as  againBt  one-fifth  in  the  previous  year. 
The  gross  receipts  had  increased  from  £73,100  to  £91,300.  They 
had  received  slightly  less  per  unit  consequent  upon  the  larger  pro- 
portion used  for  power  and  public  lighting.  Their  works  costs  of 
running  were  very  nearly  the  same  as  laBt  year,  which,  at  first 
sight,  seemed  an  anomaly.  The  explanation  was  that,  in  the  previous 
year,  the  company  bore  the  cost  of  trimming  the  street  la™P9  in 
respect  to  the  street  lighting.  ThiByear  the  Municipality  had  borne 
those  charges,  paying  them  for  the  current  used  only.  Making  that 
correction,  their  cost  of  working  had  gone  up  by  £1,900  tne 
smallness  of  the  figure  being  accounted  for  by  the  lower  prices  ot 
fuel,  and  still  more  so  by  the  benefit  they  had  obtained  by  _ using 
their  own  condensing  plant.  After  providing  for  depreciation, 
there  remained  £35,000,  as  against  £23,000  last  year.  Last  year 
they  had  to  provide  for  £1,700  special  charges,  which  did  not 
recur  on  this  occasion ; and  they  were  enabled  to  pay  a * * u 

8 per  cent,  on  the  ordinary  shares,  and  to  place  £15,000  to  the 
reserve,  making  that  fund  £30,000.  He  trusted  the  shareholders 
would  consider  those  results  satisfactory.  Their  relations  with  the 
municipal  authorities  had  been  harmonious.  They  had  expended 
£33,700  on  capital  account,  which  included  the  completion  their 
condensing  plant  and  about  £13,000  for  additional  mains.  He  had 
only  recently  returned  from  a visit  to  Rosario,  where  he  wen 
specially  on  the  business  of  the  company,  in  order  that  he  might  study 
on  the  spot  the  lines  of  future  development.  It  was  only  four  years 
since  his  last  visit,  and  the  development  of  the  town  in  that  time  had 
been  remarkable— it  might  be  summed  up  in  the  statement  that 
the  population  had  increased  by  something  like  20  per  cent.,  and 
that  the  conveniences  of  the  town  in  the  way  of  paving,  lighting, 
water  supply  and  tramway  service  had  all  been  improved.  If 
there  was  a fly  in  the  ointment,  it  was  that  municipal  taxation 
had  increased  to  an  extent  which  had  caused  a general  protest  in  a 
vigorous  form.  He  had  the  great  advantage  of  the  presence  of  Mr. 
Merz,  who  was  in  the  Argentine  on  other  business,  and  who  inspected 
their  station,  and  gave  them  the  benefit  of  his  counsel.  He  also 
met  the  members  - of  their  Advisory  Committee,  and  consulted 
with  them.  The  important  point  to  decide  was  as  to  the  lines 
of  development.  At  their  present  station  _ they  had  room 
for  more*  plant,  which  might  be  sufficient  to  provide 
for  their  business  increasing  at  a normal  rate  for  two  or  three  years, 
and  which  might,  by  a rearrangement  of  the  plant,  and  at  con- 
siderable cost,  be  made  to  last  for  another  four  or  five  years.  In 
view  of  the  general  development  of  the  town,  he  thought  they 
ou^ht  to  look  ahead  for  a longer  period.  They  had,  therefore, 
agreed  to  purchase  some  land  at  Sorrento,  just  outside  the  muni- 
cfpal  boundary,  having  an  area  sufficient  to  last  them  for  many 
years  Upon  the  site  they  contemplated  erecting  a turbine  plant 
of  the  latest  pattern,  with  its  proper  equipment  of  condensing 
plant  That  would  cost  £100,000  to  £120,000  for  the  station,  to 
which  would  have  to  be  added  the  cost  of  cables  and  transformers, 
making  in  all,  perhaps,  £200,000.  That  would  give  them  a station 
about  equal  to  their  present  one,  or,  say,  double  their  present 
effective  capacity.  It  might  seem  a large  sum  to  expend  in  the 
courEe  of  the  next  three  or  four  years,  and  was  a departure  from 
their  past  policy  of  looking  ahead  to  next  year’s  demand  only,  but 
he  was  convinced  that  it  was  no  longer  sound  policy  to  take  short 
views,  and  that  the  policy  of  at  once  commencing  to  erect  a new 
station  was  preferable  to  filling  up  their  existing  Bite  to  its  possible 
maximum  capacity  and  postponing  the  inevitable  construction  of  a. 
new  Btation.  Towards  the  cost  of  dividend  on  the  new  capital 
expenditure  they  already  had  a considerable  margin  of  revenue,  and, 
given  a continuous  growth  of  business  even  at  a lower  ratio  than 
they  had  experienced  in  the  past,  he  saw  no  reason  to  fear  any 
reduction  in  the  present  dividends.  Towards  meeting  the  expendi- 
ture they  proposed  to  call  a special  meeting  shortly  to  sanction  an 
issue  of  £100,000  new  ordinary  shares.  As  to  the  current  year,  he 
was  pleased  to  say  that  the  profits  for  July  and  August— which,  of 
course,  it  was  important  to  remember  were  their  winter  months 
were  over  £3,000  in  excess  of  the  corresponding  two  months  of  last 
year. 

Mr.  W.  F.  Leese  seconded  the  motion. 

The  Chairman,  in  reply  to  a shareholder,  s»id  that  the  metallic- 
filament  lamp  was  coming  into  use  in  the  Argentine,  but  not  to  the 
extent  that  was  the  case  at  home.  He  rather  fancied  that  that  was 
because  the  quality  of  the  lamp  sent  out  was  not  a particularly  good 
one.  For  a time,  no  doubt,  it  would  tend  to  reduce  consumption, 
but  in  the  end  he  believed  it  would  be  to  their  advantage,  and, 
personally,  he  was  always  in  favour  of  the  consumer  using  the  lamp 
that  would  give  him  the  best  results  with  the  smallest  amount  of 
consumption. 

The  report  was  adopted. 


City  of  Buenos  Ayres  Tramways  (10«A),  Ltd.— The 

directors  announce  a dividend  of  Is.  3d.  per  share,  less  income-tax, 
for  the  three  months  ended  September  30th  last. 

West  African  Telegraph  Co.,  Ltd.— The  directora 

have  declared  an  interim  dividend  of  4 per  cent,  per  annum,  free  of 
income-tax,  for  the  past  half-year. 
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Cleveland  and  Durham  Electric  Power,  Ltd. 

The  annual  meeting  was  held  in  Newcastle-on-Tyne  on  October 
27tb.  The  Chairman  (Mr.  Charles  Emmott)  moved  the  adoption  of 
the  report  (see  Electrical  Review,  October  22nd,  p.  667).  Dealing 
tirst  with  the  balance  sheet,  he  said,  that  the  share  capital  remained 
the  same  as  last  year.  An  additional  sum  of  £10,000  had  been 
raised  by  first  mortgage  debentures,  and  further  financial  arrange- 
ments had  resulted  in  the  creation  of  6 per  cent,  second  mortgage 
debentures  to  the  amount  of  £150,000.  Of  these  they  had  placed 
£111,500,  £75,000  of  which  had  been  taken  up  to  date,  and  the 
balance  of  £36,500  would  be  issued  as  occasion  demanded.  The 
total  amount  due  to  creditors  wa?,  this  year,  £78,097,  a decrease  of, 
roughiy , £31,000,  as  compared  with  last  year — a satisfactory  feature. 
1 urning  to  the  investments  and  loans,  he  said  these  had  been 
increased,  roughly,  by  £8,000-from  £837,607  to  £845, 594-due  to 
a further  advance  to  their  subsidiary  company,  the  Northern 
Counties  Electricity  Supply  Co.,  Ltd.  The  capital  expenditure  on 
works  had  been  rather  over  £14,000,  and  had  been  spent  chiefly  on 
the  erection  and  equipment  of  additional  sub-stations.  That  was 
the  smallest  amount  they  had  spent  on  capital  account  in  any 
12  months,  and  it  reflected  the  bad  state  of  trade  in  the  district. 
During  the  previous  year  they  had  Epent  about  £46,000  in  that 
direction.  There  was  an  increase  in  the  amount  due  from  debtors 
to  the  company  for  current  supplied,  &c  , of  £8,800,  the  total  due 
tais  year  being  £45,993,  as  against  £i>7,109  at  the  corresponding 
date  last  year  With  regard  to  the  item  of  deferred  shares  that 
increa,sed  by  £1,085,  and  completed  the  option  which  he  had 
explained  fully  at  their  last  meeting.  He  came  now  to  the  profit 
and  loss  account.  At  first  Bight  the  result  of  the  year’s  trading  did 
not  appear  to  compare  favourably  with  that  of  the  previous  12  mouths. 
Dealing  first  with  the  receipts  they  would  notice  that  the  revenue 
was  this  year  £68,457,  as  compared  with  £73,328  Bhown  last 
year.  The  outstanding  feature  of  the  year  as  affecting 

^ if- j11^  S kQ8*Eessi  had  been  the  increased  depression  in  trade, 
which  had  been  more  severe  during  the  period  covered  by  the 
accounts  than  for  very  many  years  past.  During  the  previous  year 
they  hy.d  felt  the  influence  of  strikes,  which  continued  into 
the  year  under  review,  and  trade  consistently  got  worse.  Tuis 
had  been  reflected  in  the  balance-sheets  of  nearly  every  industrial 
undertaking  in  the  district,  and  generally  to  an  extent  much  more 
noticeable  than  in  their  own,  for,  whereas  their  loss,  after  deducting 
debenture  interest,  was  under  £5,000,  other  companies  had  either 
mst  or  reduced  their  profits  by  a sum  many  times  that  figure. 
Trade  depression  had  a three-fold  effect  on  an  industry  such  as 
theirs.  First,  it  reduced  the  consumption  of  current  of  consumers 
already  connected.  Secondly,  it  retarded  the  volume  of  new  business 
contracted  for.  Thirdly,  it  unfortunately  did  not  permit,  in  their 
case,  of  a substantial  reduction  in  working  expenses,  as  was  eome- 
°^er  wotks  where  a whole  department  might  be 
shut  down,  bo  far  as  the  first  two  factors  were  concerned,  it  was 
not  an  unreasonable  assumption  that  had  the  consumers  connected 
consumed  the  amount  of  current  which  they  would  have  used  in 
normal  times,  the  company’s  receipts  would  have  been  at  least 
P®r.cen*:-  greater,  and  if  others  had  not  delayed  the  completion 
of  their  installations  pending  tiade  improvement,  but  had  changed 
over  to  electric  driving  with  the  usual  dispatch,  a further  substan- 
tial revenue  would  have  accrued.  There  were  other  firms  again, 
too,  which  although  anxious  to  modernise  their  plant,  had  perforce 
to  decide  upon  a policy  that  for  the  time  being  no  capital  expendi- 
J?°Yfever  remunerative,  should  be  incurred.  So  far  as  the 
third  factor  wsb  concerned,  they  would  appreciate  that  it  cost  very 
little  more  to  run  generating  stations  at  their  full  capacity  than  it 
did  to  run  at,  say,  half  their  possible  output;  for  whether  a 
station  was  run  fully,  or  only  half  employed,  the  same  staff  was 
necessary  to  operate  it.  During  the  year  under  review  the  waBte 
heat  stations  they  operated  bad  not  been  run  at  their  best  advant- 
age. O ving  to  the  reduction  in  the  quantity  of  pig-iron  produced, 
furnaces  had  been  Bhut  down,  which  had  resulted  in  blowing 
CDgines  bting  laid  off  duty,  with  a consequent  reduction  in  the 
amount  of  steam  placed  at  the  company ’s  disposal.  A special  word 
with  regard  to  the  electrification  of  collieries  was  necessary.  They 
had  in  their  area  a very  large  number  of  coal  mines,  in  fact,  in 
East  Durham  and  round  about  the  district  of  Consett  and  Bishop 
uckland  there  was  practically  no  other  industry  carried  on  in 
which  a large  amount  of  power  was  used.  In  their  area 
there  were  about  150  pits,  most  of  which  could,  with 

or  °r'i  eiiF  jWJ?erS  an<*  ^at  company,  be  connected 
with  the  Cleveland  Co.  s mains.  They  expected  ultimately  to 
do  a very  large  business  in  that  direction.  The  Eight  Hours 
Act  would  not  come  into  force  in  the  counties  of  Durham  and 
Northumberland  until  January  1st  next.  The  owners  refused  to 

'“it!1  th^7  knew  what  was  goin°  to  tappea  in  regard 
to  that  but  he  thought  that  in  order  to  increase  their  output  in  a 
given  time,  and  to  decrease  working  expenses,  colliery  owners 
would  be  compelled  to  adopt  more  efficient  labour-saving  plant. 

ere  was  no  doubt  at  all  that  those  responsible  for  the  manage- 
ment  of  colliery  underlakings  were  more  and  more  coming  to 
ealise  the  fact  that  they  must  make  increased  use  of  mechanical 
power,  and  that  this  could  be  applied  far  more  conveniently  and 
cheaply  by  electrical  than  by  any  other  means.  The  use  of  elec- 
tncity  in  mines  was  being  rapidly  extended  all  over  the  country 
and  there  were  many  collieries  in  Diirham  which  were  run  entirely 
by  this  form  of  power.  While,  therefore,  the  company’s  progress 
* . V' ^“  retarded  for  the  moment,  they  could  be  sure  that  the 

» ratl0D8  ^ bad  referred  to  would  have  a beneficial  effect  on 
t .v  'iru  .r,LTu  ts;  deferring  to  the  company’s  expenses,  he  said 
1 n *^ink  that  their  working  costs  or  business 

organisation  could  be  improved  upon.  The  cost  of  producing  cur- 
rent was  ns  low  ns  the  best  engineering  practice  could  get  it. 


Summarising  the  last  two  years’  trading,  and  taking  into  account 
only  the  company’s  permanent  source  of  revenue,  and  excluding 
interest  from  their  calculations,  the  trading  results  showed  an 
improvement  of  £15,185.  Now  while  there  were  signs  that  trade 
was  improving,  those  best  able  to  judge  believed  that  it  would  be 
slow,  and  the  directors  had,  therefore,  thought  it  right  to  pursue 
a distinctly  conservative  policy  in  dealing  with  every  item  in  the 
accounts  upon  which  he  had  been  commenting.  They  had  taken 
no  credit  for  any  profits  on  uncompleted  contracts  with  their 
associated  companies.  They,  nevertheless,  held  strongly  that  that 
company’s  investments  in  the  Cleveland  Parliamentary  Co.  would 
prove  a profitable  one,  and  they  had  in  no  way  modified  their 
opinion  as  to  the  excellent  area  which  the  Tees  and  iron  mineB 
districts  presented  from  a power  supply  point  of  view.  They 
would  be  pleased  to  note  that  the  connections  with  the  com- 
pany’s system  had  considerably  increased.  All  the  connections 
were  bound  to  lead  to  an  increase  of  revenue  as  trade  improved 
and  already  the  result  showed  considerable  improvement  for 
the  current  year  as  compared  with  the  year  covered  by 
the  accounts.  The  returns  for  the  current  year  down  to  a 
fortnight  ago,  showed  a revenue  of  £26,423  as  compared  with 
£20  315  for  the  corresponding  period  of  last  year.  The  profit 
was  £4,008,  as  compared  with  £1,507.  These  were  the  combined 
figures  for  that  company  and  its  associated  companies,  of  wiich 
that  company  held  most  of  the  capital.  The  improvement  that 
those  figures  showed  was  a very  substamial  one.  He  did  not  think 
that  he  was  at  all  over  sanguine  in  prophesying  that  with  a reason- 
able improvement  in  trade,  advances  on  thoie  figures  might  be 
looked  forward  to  as  the  year  proceeded.  Amongst  "their  more  im- 
portant new  agreements  entered  into  were  those  with  Bilckow 
Vaughan  & Co,  Ltd.;  Head,  Wrightson  & Co,  Ltd.;  the  Salt 
Union,  Ltd  ; North-Eastern  Railway  Co.;  and  the  Ormesby 
Rolling  Mills,  Ltd.  In  addition  to  the  improved  figures  which  he 
had  given  them,  they  had  room  for  some  encouragement  in  the 
negotiations  they  had  been  able  to  resume  with  some  very  large 
p >wer  users  in  their  area,  and  they  were,  therefore,  confident  that 
when  they  met  them  at  that  time  next  year  it  would  be  with  much 
improved  results  to  show. 

The  report  was  adopted. 

The  retiring  directors  (Mr.  James  Falconer,  M.P.,  and  the  Hon. 
Robert  James)  were  re-elected. 


The  American  General  Electric  Co  —The  Electrical 

World  says  that  the  American  General  Electric  Co.  is  contemplat- 
ing extensive  improvements  to  its  plants,  both  at  Schenectady  and 
at  Lynn.  It  is  said  that  contracts  for  two  buildings  have  been 
made  at  Sihenectady.  One  of  the  buildiugs,  it  is  stated,  will  be 
80  ft.  x 400  ft.  and  five  stories  high,  to  be  built  of  reinforced  con- 
crete and  steel.  The  other  is  in  the  form  of  a 200-ft  extension  to 
building  No.  50,  which  Da  warehouse.  The  first  of  these  buildings 
will  be  ueed  for  manufacturing  purposes.  In  this  connection  it  is 
also  given  out  that  the  Lynn  plant  is  to  be  extended  by  the  erection 
of  two  mammoth  new  buildings  at  the  river  works. _ Building 
No.  74  will  have  an  added  length  of  from  300  to  500  ft.,  which  will 
make  the  structure  the  largest  single  building  for  manufacturing 
purposes  in  New  England.  It  is  also  understood  that  the  employes 
of  the  Lynn  plant  will  be  increased  from  9,200  to  15,000.  The 
business  of  the  General  Electric  has  so  materially  increased  that  it 
is  necessary  to  extend  its  manufacturing  facilities. 

Western*  Telegraph  Co.,  Ltd.— The  directors’  report 
for  the  half-year  ended  June  30th,  1909,  says  that  the  revenue  for 
the  period  amounted  to  £357,082  and  the  working  expenses  to 
£134,917.  After  providing  £16,000  for  debenture  stock  interest, 
and  £6,743  for  income-tax,  there  remains  a balance  of  £199,421, 
to  which  is  added  £5,214  brought  forward,  making  a total  of 
£204,636.  A quarterly  interim  dividend,  amounting  to  £31  189, 
has  been  paid,  £90,000  transferred  to  the  gener*!  reserve  fund, 
£5,000  to  the  maintenance  ships’  reserve  fund,  £10  000  to  the 
marine  insurance  fund,  and  £10,000  to  the  land  'and  build- 
ings depreciation  fund.  The  directors  now  recommend  the 
declaration  of  a final  dividend  of  3s.  per  share,  making  with 
the  interim  dividends,  a total  dividend  of  6 per  cent,  for  the 
year,  also  the  payment  of  a bonus  of  2s.  per  share,  both  free  of 
iQcomc-tax,  which  together  will  amount  to  £51,982,  leaving  a 
balance  of  £6,464  to  be  carried  forward.  The  dividend  and  bonus 
will  be  payable  on  November  11th.  Lord  Richard  H.  Browne  has 
resigned  his  seat  on  the  board,  and  the  vacancy  has  been  filled  by 
Mr.  John  George  Griffiths. 

Venezuela  Telephone  and  Electrical  Appliances 

Co.,  Ltd.— The  report  for  the  12  months  ended  June  30th,  1909, 
states  that  the  accounts  show  a profit  of  £7,006,  plus  £7,168  brought 
forward.  After  providing  for  the  interest  on  debentures,  there 
remains  a balance  of  £4,846  to  be  carried  forward.  Daring  the 
past  yoar  trade  in  Venezuela  has  been  very  bad  owing  to  political 
changes,  the  renewed  outbreak  of  plague  at  La  Guayra  and  the 
inevitable  interruptions  to  the  telephone  service  caused  by  changing 
the  subscribers  over  from  the  old  to  the  new  switchboard,  and  as  a 
consequence  the  gross  receipts  show  a falling  off  of  £1,400.  The 
expenses  have  increased  by  £850,  chiefly  owing  to  the  cost  of  com- 
pleting the  work  of  conversion  since  September,  1908,  having  been 
charged  to  revenue.  The  conversion  of  the  lines  in  Caracas  is  now 
completed,  and  the  general  manager  says  that  the  company  has  an 
absolutely  firBt-class  system.  The  capital  outlay  for  tho  year  was 

4’1  J 
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Western  l nion  Telegraph  Co. 

The  report  for  the  year  ended  June  30th,  1909,  states  that  there 
has  been  no  change  during  the  year  in  the  amount  of  capital  stock 
or  bonded  debt.  The  figures  submitted  in  the  report,  says  the 
Financial  Times,  are  naturally  favoured  by  a comparison  with  the 
adverse  conditions  of  the  previous  year ; but  irrespective  of  this 
comparison,  they  show  that  the  company  has  participated  fully  in 
the  marked  improvement  in  all  lines  of  business  which  is  being 
experienced  throughout  the  country  ; 5,6S2,152  more  messages  were 
handled  than  during  the  preceding  year,  with  a resultant  gain  of 
$1  958,860  in  the  gross  revenue.  An  increase  of  3,036  miles  in  the 
mileage  of  poles  and  cables  is  shown,  with  an  increase  of  23,070 
miles  of  wire,  of  which  14,200  miles  is  copper.  The  number  of 
offices  has  been  increased  to  24,321,  due  in  part  to  the  reopening  of 
some  of  the  offices  temporarily  closed  by  railroad  companies.  Dis- 
bursements on  construction  account  aggregated  §947,296,  or 
§191,211  less  than  last  year.  Contracts  covering  4,073  miles  of 
railrcad  were  closed  during  the  year.  A development  since  the 
close  of  the  fiscal  year  is  the  sale  of  the  company’s  holdings  of 
Xsw  York  Telephone  Co.  stock  (namely,  at  par,  $16,221,800,  of 
which  $9,733,100  is  pledged  to  secure  the  convertible  bonds).  The 
plans  of  that  company  for  acquiring  other  telephone  properties 
involved  raising  an  amount  of  additional  capital  by  the  sale  to 
stockholders  of  an  issue  of  §35,000,000  of  new  stock.  It  was 
thought  inadvisable  for  the  telegraph  company  to  undertake  to 
ra'seVbe  large  sum  required  for  its  proportion  of  the  new  issue, 
and  advantage  was  tsken  of  a favourable  opportunity  to  dispose  of 
tne  minority  interest  in  the  telephone  company  to  the  American 
Telephons  and  Telegraph  Co.  In  connection  with  this  sale, 
arrangements  have  been  made  for  retiring  on  May  1st,  1912,  the 
§10,000,000  4 per  cent,  convertible  bonds  of  this  company,  which 
are  redeemable  at  the  pleasure  of  the  company  on  and  after  that  date. 
The  revenue  for  the  year  was  §30,541,073  and  the  expenses  totalled 
§’3,193  966.  leaviog  a profit  of  §7,347,107  Interest  on  bonds 
absorbs  §1,732,250  and  cash  dividends  (2J)  $2,739,436— §1,471,686. 
The  surplus  brought  forward  was  $14,393,856,  while  there  is  carried 
forward  $17,269,277. 


Cordoba  Light,  Power  and  Traction  Co  , Ltd. 

The  directors’  report  states  that  the  balance  of  profit  as  at 
September  30th,  1909,  after  meeting  all  charges,  including  interest 
on  debenture  slock,  is  £13,411.  Out  of  this  profit  the  directors 
recommend  that  a dividend  at  the  rate  of  2 per  cent.  (Ies3  income- 
tax)  be  paid  on  the  shares  of  the  company,  and  that  the  balance  of 
£5,192  be  carried  forward.  The  company  now  owns  the  share 
capital  of  the  Cordoba  Light  and  Power  Co.,  and  the  Cordoba 
(Argentine)  Electric  Tramways  Construction  Co.,  Ltd.,  with  the 
exception  of  10  2 per  cent,  of  that  of  the  Cordoba  Light  and  Power 
Cj.  The  original  concession  of  the  Cordoba  Light  and  Power  Co. 
for  the  use  of  the  water-power  of  the  River  Piimero,  which  would 
have  expited  in  1921,  has  been  replaced  by  a nev  concession 
extending  to  1948.  To  supplement  the  existing  hydro-electric 
generating  station  during  the  periods  of  heavy  load  or  shortage  of 
water,  steam  plant  of  approximately  900  h.p.  has  been  installed 
during  the  year,  and  a further  addition  of  over  1,100  h.p.  is  on  its 
way  out  from  England.  Construction  of  the  tramways  has  pro- 
ceeded actively,  and  the  first  section  was  opened  to  public  service 
at  tie  end  of  August  with  satisfactory  results.  In  order  to 
consolidate  the  position  of  the  tramway,  an  agreement  has  been 
entered  into  for  the  purchase  of  the  only  important  competing  line. 
By  this  acquisition  the  efficiency  of  the  service  will  be  greatly 
increased  and  the  expenditure  upon  construction  distributed  to 
greater  advantage.  Surveys  have  been  made  and  plans  are  now  in 
coarse  of  preparation  for  the  works  required  to  utilise  the  hydraulic 
power  of  another  section  of  the  river.  For  this  purpose,  and  for 
t hs  completion  of  the  purchase  and  further  construction  of  the 
tramways,  additional  capital  will  shortly  be  required.  Two  of  the 
directors,  Mr.  T.  Frame  Thomson,  the  deputy  chairman,  and  Mr. 
H.  A.  Trotter,  visited  Cordoba  during  the  year. 


The  meeting  was  held  on  Wednesday  at  the  offices,  62,  London 
Wall,  Sir  J.  Irving  Courtenay  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  above  report,  said 
that  it  was  the  first  annual  meeting,  and  it  would  be  useful  if  he  re- 
called tbe  purposes  for  which  the  company  was  constituted,  and  the 
progress  which  had  been  made.  The  primary  object  was  the 
acquisition  of  the  control  of  the  Cordoba  Light  and  Power  Co. — an 
American  Co.  which  had  for  some  12  years  carried  on  the  business 
of  electric  supply  in  the  City  of  Cordoba  in  the  Argentine  Republic. 
That  company’s  source  of  supply  of  energy  was  the  River  Primero, 
the  waters  ot  which  were  impounded  by  a dam,  one  of  the  largest 
in  the  world,  built  some  20  years  ago  by  the  Government  of  the 
Province  of  Cordoba,  for  the  purpose  of  regulating  the  flow  so  that 
throughout  the  dry  season  of  the  year  the  water  would  be  available 
for  irrigation  of  the  rich  agricultural  lands  in  the  neighbourhood  of 
the  city.  This  regulation  of  the  supply  naturally  lent  itself  also  to 
the  application  of  the  hydraulic  power  due  to  the  rapid  slope  of  the 
river  bed,  in  the  production  of  electric  energy  for  light  and  power. 
In  the  year  1897  the  necessary  works  were  carried  out  for  utilising 
one  section  of  the  river  for  such  purposes,  and  for  many  years  the 
power  so  made  available  was  more  than  sufficient  for  the  require- 
ments of  the  city.  The  population,  however,  had  grown  with 
great  rapidity,  and  it  was  now  an  important  manufactur- 
ing district,  and  an  important  commercial  and  railroad 
centre.  Those  causes  would,  of  themselves,  soon  have  sufficed 
to  render  the  original  installation  unequal  to  the  demand, 


and  their  action  had  been  hastened  by  the  restriction  of  the  power 
available,  resulting  from  the  droughts  from  which  the  country  had 
suffered  during  the  last  three  years.  The  necessity  for  developing 
a further  section  of  the  river,  and  supplementing  it  b/  a reserve  of 
steam  or  other  mechanical  power,  had  thus  been  urgent  for  several 
years  past.  That,  however,  involved  a heavy  expenditure  of  capital, 
and,  unfortunately,  the  American  company  found  itself  in  a difficult 
position  for  raising  this  new  capital.  The  facts,  however,  that  a 
considerable  proportion  of  its  capital  was  held  in  London,  and  that 
a favourable  opportunity  offered  for  associating  with  the  light  and 
power  business  an  electric  tramway  concession  (which  included 
rights  also  to  supply  light  and  power)  having  a term  of  75  years, 
offered  a possible  solution  of  the  difficulty  by  the  formation  of  this 
English  company  to  control  both  concerns,  and  thus  provide  a basis 
broad  enough  for  the  financial  requirements.  He  was  happy  to  say 
that  the  experience  they  had  gained  during  this  preliminary  year 
of  the  company’s  existence  pointed  to  a complete  justification  of 
that  policy.  Naturally,  they  would  not  expect  that  this 
first  year  should  show  great  results  in  the  form  of  divi- 
dend. Steam  plant,  and  especially  hydraulic  installa- 
tions, took  time  to  install  and  develop,  and  tramways  also 
required  a period  in  which  to  extend  and  reach  their  full 
yielding  capacity.  Undoubtedly  the  most  important  fact  of  the 
year  was  the  securing  of  a 40-year  concession  for  the  American  Co. 
That  concession  was  the  subject  of  loDg  and  anxious  negotiation 
with  the  Government  of  Cordoba.  He  could  pay  to  the  repre- 
sentatives of  that  Government  a high  tribute  in  respect  of  the 
ability  and  technical  knowledge  which  was  apparent  in  the  pro- 
visions it  contained  in  the  interests  of  the  public.  He  could  also 
congratulate  them  upon  the  fact  that  their  subsidiary  company 
now  held  a concession  which  not  only  extended  the  life  of  its 
business  by  27  years,  but  placed  it  upon  a footing  of  security  in 
many  respects  much  superior  to  that  of  the  original  concession. 
Active  progress  had  been  made  in  every  direction  during  the  year. 
Their  holding  in  the  American  Co.  had  been  increased  by  further 
exchanges  of  its  shares  for  those  of  the  new  company,  so  that  they 
now  held  90  per  cent,  of  its  share  capital.  They  had  acquired  the 
entire  share  capital  of  the  Cordoba  (Argentine;  Electric  Tramways 
Construction  Co.,  Ltd.,  which  owned  the  75-year  concession  to 
which  he  had  referred.  They  had  also  entered  into  an  agreement 
to  purchase  the  more  important  of  the  other  two  tramways,  viz., 
the  Ciudad  de  Cordoba  Tramway,  a purchase  which  should  not 
ODly  materially  improve  the  efficiency  and  economy  of  their 
tramway  service,  but  would  also  strengthen  their  position  very 
much  in  relation  to  the  Bupply  of  electric  energy.  They  made 
arrangements  early  in  the  year  with  Messrs.  J.  G.  White  & Co.  for 
the  preparation  of  designs  and  specifications  for  the  new  hydraulic 
installation,  the  studies  for  which  were  now  well  advanced,  and 
a contract  was  being  prepared  with  that  firm  for  the  execution 
of  the  work.  Meanwhile,  provisional  steam  plant  of  about  900  h.p. 
had  been  installed  ; permanent  steam  plant  of  1,100  h.p.  had  been 
purchased,  and  was  now  on  its  way  to  Cordoba,  and  a further 
800  h p.  had  been  ordered  for  early  delivery.  That  would  provide 
for  the  growth  of  the  electric  supply  business  during  the  construc- 
tion of  the  new  hydraulic  installation.  Construction  had  proceeded 
actively  upon  the  tramway,  and  about  4£  miles  were  opened  for 
traffic  at  the  end  of  August.  As  the  power  available  for  tramway 
purposes  was  limited,  ic  was  not  possible  to  put  more  than  five  cars 
in  average  service.  In  spite  of  this  restricted  service,  the  traffics 
were  most  gratifying,  especially  as  the  line  was  opened  during  the 
winter  months,  which  was  the  period  of  low  traffics.  Two  miles 
more  were  ready  for  service,  and  it  was  expected  that  there  would 
be  on  the  average  12  to  15  miles  in  operation  during  1910.  The 
directors  were  able  to  recommend  a dividend  of  2 per  cent,  on  the 
Bhares  of  the  company,  leaving  £5,191  to  be  carried  forward. 

Me.  T.  Frame  Thomson  seconded  the  motion,  and  the  report  was 
adopted. 


Eastern  Telegraph  Co.,  Ltd.— The  report  for  the  half- 

year  to  J une  30th  states  that  the  revenue  amounted  to  £592, 68G. 
After  deducting  £206,055  for  the  ordinary  expenses  and  £72,909 
for  expenditure  relating  to  maintenance  of  cables,  Bundiy  differ- 
ences in  exchange  and  income-tax  payable  abroad,  a balance  of 
£313,721  remains,  to  which  is  added  £34,435  brought  from  the  pre- 
ceding account,  making  a total  available  balance  of  £348,156. 
After  providing  for  income-tax  payable  in  England,  interest  on 
mortage  debenture  stock  and  two  quarterly  dividends  on  the  pre- 
ference stock,  which  in  all  absorb  £83,087,  there  is  a balance  of 
£265,069,  out  of  which  the  directors  have  placed  £110,000  to  the 
general  reserve  fund,  and  have  allocated  £100,000  to  meet  the  two 
interim  dividends  of  \\  per  cent,  each  on  the  ordinary  stock ; 
£55,069  is  carried  forward. 

R.  & J.  Dick,  Ltd.— The  report  for  the  year  ended 
August  31st  last  shows  a gross  profit  on  the  year’s  trading  of 
£C8,361 ; deducting  income-tax  and  depreciation  £7,197,  there  is  a 
net  profit  of  £51,163.  There  is  to  be  transferred  to  the  special 
reserve  fund  for  securing  payment  of  preference  dividends  £10,000. 
£10,000  is  written  off  goodwill,  and  a dividend  is  to  be  paid  on  the 
ordinary  shares  for  the  year  at  the  rate  of  4 per  cent,  per  annum, 
less  income-tax. 

West  India  and  Panama  Telegraph  Co.— The  board 

has  declared  dividends  of  6s.  per  share  on  the  first  preference 
shares  for  the  six  months  to  June  30th,  and  20s.  per  share  cn  the 
second  preference  shares  (on  account  of  dividends  accrued  to 
June  30ib). 
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Compared  with  the  corresponding  period  ol  IBM,  f One  week  only. 
I includes  horse,  stoam  and  other  reoetpis,  | One  month, 
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Tuesday  Afternoon. 

Ihe  swing  of  the  pendulum  has  been  in  the  direction  of  greati 
confidence,  with  the  result  that  prices  generally  have  recovere 
from  some  of  their  worst  weakness  on  the  money  scare.  Only  j 
Consols  and  similar  gilt-edged  securities  is  improvement  retardei 
Even  Home  Rails  show  a better  tendency. 

Amongst  the  electricity  departments,  the  movement  displa- 
itself  mostly  in  a smart  rally  in  Anglo-American  Telegraph  Deferie 
stock,  where  the  gamble  on  the  prospects  of  next  February’s  div 
dend  is  resumed  with  vigour.  The  Canadian- Mexican  group  wa 
comparatively  little  affected  in  the  earlier  slump,  so  prices  hav 
varied  only  narrowly. 

Electrical  railway  stocks  are  motionless,  neither  Metropolitan 
nor  Districts  recovering  from  their  falls.  There  is  likely  to  be  : 
good  deal  of  opposition  to  the  District  Railway’s  scheme  to 
reorganising  the  Guaranteed  and  Preference  interest,  and  althougl 
it  is  probable  that  the  directors  will  be  able  to  command  more  thai 
sufficient  stock  to  carry  their  scheme,  the  dissentients  are  marshall 
ing  forces  in  some  strength.  Underground  Electric  6 per  cent 
income  bonds  have  fallen  3,  and  the  other  two  issues  continue  i 
dull  market. 

London  United  Trams  have  gained  £.  Brush  issues  are  unaltered 
Farther  inquiry  for  British  Westinghouse  4 per  cent.  Debenture 
stock  raised  the  price  a couple  of  points.  Cape  Electric  Tram* 
keep  nominally  about  6s.  3d.,  although  the  report  just  out  is  a 
miserable  document.  No  dividend,  of  course,  is  paid  ; there  has 
not  been  one  on  the  Ordinary  shares  since  July,  1905.  The  carry- 
forward of  a credit  balance  of  £5,900  is  about  £2,500  less  than  the 
same  item  a year  ago.  Certainly,  the  company  appears  to  get  more 
than  its  fair  share  of  bad  luck,  but  with  South  Africa  reviving  so 
refreshingly,  it  might  have  been  supposed  that  important  tram- 
ways at  Cape  Town  and  Port  Elizabeth  would  have  done  better. 

Victoria  Falls  Power  Preference  shares  are  better  at  a trifle  under 
£1,  another  rise  in  Chartered  supplying  the  motive  power  for  their 
improvement.  The  London  electricity  companies’  issues  are  quiet 
as  usual.  Westminster  Ordinary  are  £ lower,  and  this  is  the  only 
alteration.  Mexican  Light  and  Power,  and  Canadian  General 
descriptions  are  steady.  Electrical  Development  of  Ontario  5 per 
cent.  Gold  Bonda  were  done  at  81|  the  other  day.  Kalgoorlie 
Preference  were  sold  at  15s.  61.  There  are  a few  ez  dividend 
markings  in  this  section,  but  they  have  led  to  no  changes  of 
consequence. 

Babcock  & Wilcox  shares  were  bid  for  most  energetically  at  4£, 
although  the  Official  List  quotation  is  left  with  the  price  as  the 
middle.  Industrials  once  more  are  favoured,  and  business  in  the 
leading  issues  is  fairly  active.  Rubbers  are  to  the  fore  again, 
thanks  to  a fresh  rise  in  the  price  of  the  product,  and  the  stream 
of  new  companies  threatens  to  set  in  with  renewed  force.  India- 
Rubber,  Gutta-Percha  shares  have  gone  up  £,  the  shares  being 
scarce. 

With  the  restoration  of  a better  tone  to  the  stock  markets,  Anglo- 
American  Telegraph  deferred  experienced  a rapid  recovery,  and, 
as  already  noted,  optimistic  expectations  of  the  next  dividend  are 
in  great  vogue  at  present.  Direct  United  States  Cable  shares 
keep  dull.  Great  Northerns  are  10s.  better,  and  the  fall  of  10s.  in 
Indo-Europeans  is  more  than  accounted  for  by  the  deduction  of 
the  dividend  of  12s.  6d.  a share.  The  Eastern  and  Eastern  Exten- 
sion reports  had  no  effect  upon  prices. 

New  York  Telephone  Debenture  at  2£  premium  is  the  turn 
lower,  although  American  Telegraph  and  Telephone  Capital  stock 
gained  a point.  CubaTelephone  rallied  to  3 discount,  after  changing 
hands  at  5 discount.  It  is  understood  that  underwriters  were  left 
with  a large  proportion.  National  Telephone  Third  Preference 
shares  are  a trifle  easier.  Business  is  rather  more  active  in  Marconi’s 
than  it  has  been  recently ; the  price  of  the  shares  remains  about 
16s  3d.  United  River  Plate  Preference  are  -fo  up,  while  Oriental 
Telephones  at  lj’j  are  still  somewhat  weak. 

Batter  prices  are  quoted  for  Mexico  Trams  Common  stock,  and 
5 per  cent,  bonds,  and  for  Rio  Trams  at  90.  The  Argentine  division 
is  quietly  firm,  the  company’s  Debenture  stocks,  both  4 per  cent, 
and  per  cent.,  being  steadily  absorbed  for  investment. 


Aliirmniniii  Corporation,  Ltd. — The  Court  has  directed 

separate  meetings  of  the  unsecured  creditors  and  the  holders  ol 
the  preference  and  ordinary  shares  respectively  to  be  held  on 
November  11th  at  Winchester  House,  E.O.,  to  consider  a scheme  ol 
arrangement  botween  the  company  and  its  creditors. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 

NAME, 

| Btook 
1 or 
Share. 
♦ 

Dividends  for  the 
lour  years, 

last 

Closing 
! Quotations 

Oct.  26th. 

Closing 

Quotations 

Nov.  2nd. 

Business  done 
week  ended 

Nov.  2nd, 

1909. 

I Rise  + 

I or 
Fall  — 

Present 
Yield 
per  cent. 

1906. 

1906. 

| 1907. 

1908. 

Highest 

Lowest. 

£ s.  d. 

96,000 

186,700 

Amazon  Telegraph  Co.'s  shares,  Nos,  1 to  95,000 

10 

Nil 

Nil 

Nil 

Nil 

3—34 

3—84 

Nil. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 

100 

6 % 

6 % 

6 % 

6 % 

95  — 98 

96  — 19 

+i 

6 10 

*181,661,400 

American  Telephone  4 Telegraph,  Cap.  Stook 

$100 

74% 

8 % 

8 % 

8 % 

143  —145 

144  —146 

+ 1 

6 9 7 

168.000,000 

( Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 

l 68,001  to  78,000  i 

$1000 

4 % 

4 % 

4 % 

4 % 

96  — 98 

96  - 93 

.. 

4 1 8 

558,460 

Anglo-American  Telegraph  

Stook 

84% 

8*% 

84% 

£3  4s. 

61  — 63 

61  — 63 

6 3 2 

3,220,770 

Do.  do.  do.  6 % PTef 

Stook 

6 % 

6 % 

6 % 

6 % 

102  —103 

1017 — 102^ 

102| 

loij 

- i 

5 16  10 

8,220,770 

Do.  do.  do.  Deferred 

Stook 

4% 

1?% 

1 % 

SI- 

2I5 — 21§ 

2f§-  2'i 

22)4 

214 

+ 2i 

1 16  8 

47,725 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Stook  Red, 

100 

6 % 

6 % 

6 % 

6 % 

101  —103 

101  —103 

4 17  1 

44,000 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting.  600  year  4%  Deb.  Sk.  Red, 

6 

8 % 

8 % 

8 % 

8 % 

« - 8J 

8-81 

74 

4 14  1- 

2,431,350 

Stook 

4 % 

4 % 

4 % 

4 % 

87  — 89 

874-  8/4 

884 

+ 4 

4 9 5 

16,000 

Cuba  Telegraph 

10 

6 % 

6 % 

6 % 

6 % 

8|-  93 

el-  94 

- i 

6 9 9 

6,000 

Do.  10  % Pref 

10 

10  % 

10  % 

10  % 

10  % 

174-  184 

17  — 18 

- 4 

6 11  1 

12,931 

6,000 

Direct  Spanish  Telegraph,  Ord,  

6 

4 % 

4 % 

4 % 

4 % 

3-34 

3-34 

6 14  3 

Do.  do.  10%  Cum,  Pref, 

6 

10  % 

10  % 

10  % 

10  % 

8 - 84 

8-84 

. . 

G 5 0 

80,000 

Do.  do.  44  % Debs 

60 

44% 

44% 

44% 

44% 

1004-1024 

1004-1024 

2 3 11 

60,7101 

Direct  United  BtateB  Cable 

20 

44% 

4g% 

41% 

41% 

13  — 134 

13  - 134 

iag 

6 4 7 

43,500 

Direot  W . India  Cable , 4J  % Reg.  Deb. , 1 to  1,200,  R, 

100 

44% 

44% 

44% 

44% 

100  —102 

100  —102 

4 8 3 

4.000. 000 

2.000. 000 

Eastern  Telegraph,  Ord.  Stook 

Stock 

7 % 

7 % 

7 % 

7 % 

126  —129 

126  —129 

1274 

126 

6 8 6 

Do.  84  % Pref.  Stook 

Do.  4 % Mort,  Deb.  Stook,  Red.  .. 

100 

34% 

84% 

34% 

34% 

834-  854 

834-  854 

84  4 

84f 

4 1 10 

1,896,706 

800,000 

Stook 

4 % 

4 % 

4 % 

4 % 

1044-1064 

1024-1044 

—2 

3 16  7 

Eastern  Extension,  Australasia,  and  China  Tele 

10 

7 % 

7 % 

7 % 

7 % 

Hi-  124 

Hi-  124 

i‘2 

5 14  3 

762,400 

Do,  4 % Deb.  Stock 

Stook 

4 % 

4 % 

4 % 

4 % 

102  —104 

102  —104 

3 16  11 

900,000! 

f East.  & S.  Afrio.  Tel,,  4 % Mt  Db.  Mauritius  1 
1 Sub.)  1 to  8,000  f 

26 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

.. 

8 18  5 

181,127 

181,127 

Globe  Telegraph  and  Trust  

10 

64% 

54% 

6*% 

5f% 

104-  log 

104-  10§ 

iOi 

. . 

6 8 3 

Do.  do.  6 % Pref 

10 

6 % 

6 % 

6 % 

6 % 

134-  14 

134-  14 

13)4 

1314 

4 5 9 

160,000 

Great  Northern  Telegraph,  of  Copenhagen.. 

10 

24% 

20  % 

20  % 

18  % 

28  — 29 

284-  294 

284 

+ l 

700 

10,000 

1 Halifax  and  Bermudas  Cable,  44  % 1st  Mort. ) 
l Debs,,  within  Nos,  1 to  1,200,  Red.  / 

Indo-European  Telegraph  

100 

44% 

44% 

44% 

44% 

100  —102 

100  —102 

4 8 3 

17,000 

26 

18  % 

13  % 

18  % 

13  % 

614-  534 

61  — 53 

1 

7 12 

$41,380,400 

Mackay  Companies  Common  . . 

$100 

2 % 

34% 

4 % 

4 % 

93  — 95 

93 1-  95 

4 4 3 

$60,000,000 

Do.  do.  4%  Cum.  Pref 

$100 

4 % 

4 % 

4 % 

4 % 

77  - 79 

77  - 79 

5 1 3 

394,190 

Marconi’s  Wireless  Telegraph 

1 

Nil 

Nil 

Nil 

Nil 

i 4 

i — I 

17/6 

N 1 

72,680 

Monte  Video  Telephone  Co.,  Ltd.  Ord 

Do.  do.  do.  6 % Pref, 

1 

6 % 

6 % 

6 % 

6 % 

6 8 0 

86,492 

1 

6 % 

6 % 

6 % 

6 % 

l.H 15 

i — & 

5 6 8 

2,226,000 

National  Telephone,  Pref.  Stook  

100 

6 % 

6 % 

6 % 

6 % 

107  — 108.J 

107  - IO84 

1074 

6 10  7 

3,725,000 

Do.  do.  Def,  Stock  

100 

6 % 

6 % 

6 % 

6 % 

120  —122 

120  —122 

121 

120 

4 18  4 

15,000 

Do.  do.  6 % Cum.  1st.  Pref 

10 

6 % 

6 % 

6 % 

6 % 

ioj-  11 

10i—  11 

6 9 1 

16,000 

Do,  do.  6 % Cum.  2nd  Pref 

10 

6 % 

6 % 

6 % 

6 % 

104-  10i 

104-  10s 

6 10  4 

250,000 

Do.  do.  6 % Non-oum,  Brd  P„  1 to  250,000 

6 

6 % 

6 % 

5 % 

5 % 

5ft-  5 }i 

6t—  51 

5ft 

A 

4 8 11 

2,000,000 

1,983,593 

Do,  do.  84  % Deb.  Stock  bed.  .. 

Do.  do.  4 % Deb.  Stook  Red.  ..  ,. 

Stook 

100 

84% 
4 % 

84% 
4 % 

84% 
4 % 

84% 

4 % 

98  -100 
100  -102 

98  —100 
100  —102 

•• 

8 10  0 

8 18  6 

179,313 

Oriental  Telep,  and  Eleo.  1 to  171,604,  fully  paid  .. 

1 

7 % 

7 % 

8 % 

8 % 

lg-  14 

11-  14 

5 5 9 

60,000 

Do.  do.  do.  6 % Cum.  Pref 

1 

6 % 

6 % 

6 % 

6 % 

l A—  1ft 

4 14  9 

99,100 

Do.  do.  do.  4 % Red.  Deb.  Stook  . . 

100 

4 % 

4 % 

4 % 

4 % 

864-  884 

864-  88J 

4 10  5 

99,400 

Pacific  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

10 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

8 18  5 

11,839! 

Reuter’s  

8 

6 % 

5 % 

6 % 

5 % 

7|—  84 

7g-  84 

4 18  9 

145,955 

Telephone  Co.  of  Egypt,  44  % Deb.  Red 

100 

44% 

44% 

44% 

44% 

1004-1024 

1004-1024 

4 7 10 

3,042 

Submarine  Cables  Trust 

Cert. 

6 % 

6 % 

6 % 

6 % 

129  —182 

129  —132 

4 10  11 

120,000 

United  River  Plate  Telephone 

6 

8 % 

8 % 

8 % 

8 % 

6 1-  74 

64-  74 

7ft 

5 10  4 

40,000 

Do.  6 % Cum.  Pref.,  Nos,  1 to  40,000 

6 

5 % 

6 % 

6 % 

5 % 

53-  6| 

5ft—  5)4 

+ ft 

4 8 4 

80,008 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Sub.  Tel. 

24 

Nil 

24% 

24% 

24% 

11-  11 

If—  11 

3 18  4 

160,000 

100 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

8 18  6 

907,930 

WeBtem  Telegraph,  Ltd.,  Nob.  1 to  207,930.. 
Do.  do.  4 % Deb.  Stook  Red, 

10 

7 % 

7 % 

7 % 

7 % 

134—  14 

134-  14 

134 

131 

5 0 0 

BOO, 000 

100 

4 % 

4 % 
Nil 

4 % 
Nil 

4 % 
Nil 

103  —105 

103  —105 

3 16 

88,321 

84,668 

West  India  and  Panama  Telegraph 

10 

Nil 

#=  I 

h-  n 

Nil 

Do,  do.  6 % Cum.  1st  Pref.  ..  .. 

10 

6 % 

8 % 

6 % 

6 % 

81-  9J 

81 

6 9 9 

4,669 

Do.  do.  6 % Cum.  2nd  Pref 

10 

Nil 

Nil 

£2  6 

15  % 

84-  94 

84-  9S 

88 

15  15  10 

80,000! 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 

100 

6 % j 

6 % 

5 % 

5 % 

1014-1034 

1014-1034 

1 " 

4 16  7 

ELECTRICAL  RAIL  WAT,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
918,280 
832,387 
680,000 
100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
188,301 
161,437 

1,473,658 

628,936 

100.000 
100,000 
600,000 
204,940! 

400.000 

1,016,868 

60,000 

60,000 

140,976 

200.000 
196,000! 
126,000! 
187,610 

46,304 

360.000 

86,000 

40.000 

800.000 
491,222 
460,000 
910,168 

1,890  690 

564.655 

664.655 
1,480,000 

85.000 

100,000! 


I Anglo-Argentine  Trams,  6 % Cum.  1st  Pref.,  I to  1 
l 640,000  f 

Do.  6 % 2nd  Pref.,  800,001  to  1,300,000 

Do.  4 % Deb.  Stock  

Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Btook  .. 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000  .. 

British  Alnmininm,  Ord.,  1 to  40,000  

Do.  do.  7 % Cum.  Pref 

Do.  do.  “ A " 6 % Cum.  Pref,  ..  .. 

Do.  do.  4 % Funding  Certs 

Do.  do.  64  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  . . 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  4$  % 1st  Mort.  DebB.,  1 to  6,260 
Do.  44  % Vancouver  Power  Debs.,  1 to  2,200 
British  Electric  Traction  


Do. 

do. 

Do. 

do. 

Do. 

do. 

6 % Cum.  Pref.  .. 

6 % Perp.  Deb.  Stook 
44  % 2nd  Deb.  Btook  Red 
British  Insulated  and  Eelsbv  Cables 
Do,  do.  6%  Cum.  Pref. 

Do.  do.  4J%  1st  Mort.  Deb.  Red. . 

British  ThomBon-Houston  44  % 1st  Mort.  Debs.  . 

I British  WestinghouBe  6 % Pref.,  1 to  200,000  and  1 
l 276,001  to  475,000  / 

Do.  do.  4 % Mort,  Deb.  Stock 

IBrowett,  Lindley  4 Co.,  Ord 

1 Do.  do.  6 % Cum.  Pref.  . . 

Brush  Electrical  Engineering,  Ord.,  1 to  105,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos,  1 to  29,880 
Do.  44  % 1st  Deb.  Stock. . 

Callender’s  Cable  Construction  shares  , . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  8tock  Re 

Cape  E.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  450,000  .. 

Do.  do.  44  % 1st  Mort.  Deb.  Stock 
Central  London  Railway,  Ord.  Stook . . 

Do.  do.  4%  Pref.  Stock  .. 

Do.  do.  Def.  do.  .. 

City  and  South  London  Railway  ..  .. 

Crompton  4 Co.,  Nos.  1 to  86,000 
( Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 
1 900  of  £103,  and  901  to  11,000  of  £60  Red. 


6 

, . 

4ft-  m 

44- 

4J 

95/- 

90/74 

I1*} 

5 

2 

4 

5 

44  44 

44- 

44 

87/6 

85/- 

6 

6 

4 % 

91  — 924 

91  - 

924 

91J 

91 

4 

6 

6 

l66 

5 % 

6 % 

6 % 

6 % 

102  —105 

102  - 

105 

4 

15 

3 

1 

20  % 

20  % 

20  % 

20  % 

4t7a — 4 A 

44- 

41 

91/3 

90/6 

+ ft 

4 

6 

6 

1 

6 % 

6 % 

6 % 

6 % 

ift—  ift 

1ft— 

1ft 

. . 

8 

19 

2 

6 

7 % 

7 % 

7 % 

7 % 

l-  li 

i- 

14 

+ i 

37 

G 

8 

6 

7 % 

7 % 

7 % 

7 % 

if-  H 

if- 

24 

40/. 

15 

1 

4 

6 

6 % 

6 % 

6 % 

6 % 

8g—  8£ 

si- 

, . 

7 

10 

11 

6 

4 % 

4 % 

4 % 

4 % 

24-  34 

24- 

3? 

. . 

. . 

6 

14 

3 

100 

64% 

64% 

54% 

96  — 99 

96  - 

99 

5 

14 

7 

100 

6 % 

6 % 

8 % 

8 % 

150  —155 

150  - 

155 

6 

3 

3 

100 

6 % 

6 % 

5 % 

6 % 

123  —128 

123  - 

128 

125 

1244 

4 

13 

9 

100 

5 % 
<4% 

6 % 

6 % 
44% 

5 % 

109  —112 

109  - 

112 

111 

4 

9 

3 

40 

44% 

44% 

100  -102 

100  - 

102 

1034 

4 

8 

3 

100 

4% 

44% 

44% 

102  —106 

102  — 

105 

4 

5 

9 

10 

8 % 

Nil 

Nil 

Nil 

8-  1 

a- 

1 

16/3 

Nil 

10 

6 % 

6 % 

8 % 

14% 

24-  2 k 

24- 

21 

£0/3 

46/3 

6 

0 

0 

Stock 

6 % 

6 % 

6 % 

6 % 

824-  864 

824- 

854 

844 

83 

5 

9 

1 

100 

44% 

44% 

44% 

44% 

60  — 64 

58  - 

62 

004 

58 

—2 

7 

5 

2 

6 

10  % 

10  % 

10  % 

74-  7* 

74- 

71 

7)4 

7ft 

7 

0 

8 

6 

6 % 

6 % 

6 % 

6 % 

04-  64 

5*- 

64 

. 6J 

4 

11 

3 

100 

44% 

44% 

44% 

103  —106 

103  - 

106 

4 

4 

11 

100 

44% 

44% 

44% 

89  — 94 

89  — 

94 

.. 

4 

15 

9 

6 

Nil 

Nil 

Nil 

Nil 

4-  4 

4- 

4 

Nil 

100 

4 % 

4 % 

4 % 

4 % 

42  — 44 

44  — 

47 

4 24 

8 

10 

2 

1 

Nil 

Nil 

Nil 

Nil 

ft-  +4 

A — 

Nil 

1 

Nil 

Nil 

Nil 

Nil 

14/6  to  16/6 

14/6  to  15/6 

Nil 

2 

24% 

Nil 

Nil 

Nil 

0 - k 

0 — 

4 

Nil 

2 

6 % 

Nil 

Nil 

Nil 

0 - 4 

0 — 

4 

Nil 

Btock 

44% 

44% 

44% 

44% 

41  — 46 

41  — 

46 

9 

1G 

8 

Stock 

4?% 

44% 

44% 

4|°A 

27  — 31 

27  — 

31 

14 

10 

2 

6 

8 % 

8 % 

6 % 

44% 

44-  5 

«4- 

5 

97/6 

92/4 

4 

10 

0 

6 

5 % 

6 % 

b % 

6 % 

4£—  5 

4J- 

6 

5 

0 

0 

100 

44% 

44% 

44% 

44% 

101  —104 

101  — 

L04 

4 

6 

7 

6 

16  % 

15  % 

lb  % 

15  % 

101-  114 

104- 

10£ 

iog 

10J 

- i 

6 

18 

0 

6 

6 % 

b % 

b % 

5 % 

b|—  H 

61- 

61 

4 

0 

1 

Btock 

44% 

44% 

44% 

44% 

105-107 

105  - 

07 

4 

4 

1 

1 

Nil 

Nil 

Nil 

Nil 

ft — ft 

Tfl— 

Nil 

1 

6 % 

8 % 

12% 

124% 

2ft-  2ft 

2ft- 

2ft 

6 

19 

1 

100 

4£% 

44% 

44% 

4 % 

106  —109 

106  — 

09 

3 

13 

5 

Stock 

4 % 

8 % 

Si% 

60  — 62 

60  — 

62 

ei# 

604 

6 

4 10 

Stock 

4 % 

4 % 

4 % 

4 % 

&5  — 87 

85  — 

87 

864 

4 

14 

2 

Btock 

« % 

4 % 

2 % 

24% 

43  — 45 

43  — 

45 

44  i 

6 

11 

1 

Stook 

m 

2i% 

24% 

14% 

80-81 

80  — 

B1 

304 

30 

4 

10 

9 

8 

24% 

6 % 

6 % 

b % 

4-  l 

4- 

1 

15 

1 

8 

•• 

« % 

5 % 

6 % 

5 % 

90  — 98 

90  — 

93 

•*  1 

•• 

e 

7 

6 

• Unless  otherwise  stated,  a 1 shares  are  fully  paid,  f 4 perio“  of  nine  months,  From  Manonester  Share  blit, 


Ci 


it: 


xt  pngei 


760 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,667,  November  5, 1909 


SHARE  LIST  OF  ELECTRICAL  COMPANIES.— (ChfMnwH.) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIE8.-(OonH»»u«l) 


Present 

Issue, 


160,000 

805.000 
271,030 

60,000 

99,261 

17,189 

807,895 

67,720 

112,100 

81,890 

26,000 

200.000 

78.000 

96.000 
B0, 000 

40.000 

40.000 

150.000 

50.000 
87,500 

10.000 
600,070 
899,980 

125.000 

1.381.000 
5,782,062 
2,640,914 

8.285.000 
891,337 
814,016 

500.000 
595,600 

10,823,200 

$9,000,000 

245,500 

245,500 

945.000 
87,850 

140.0001 

1,000,000 

2.800.000 
4,900,000 

66,666 

66,666 

246,496 


DAUB, 


Diok,  Kerr  & Go.,  1 to  260,000  

Do.  do.  8 % Cum.  Pref.,  1 to  805,000  .. 

Do.  do.  4J  % Deb.  Btook 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 
Edison  & Swan  Utd„  “A”  shs.,  £ 8 pd.,  1 to  99,261 
Do.  " A ” shareB,  01—017,189 

Do.  4 % Deb.  Stook  Red.  . . 

Do.  5 % 2nd  Deb.  Stock  Prov.  Certs,  all  pi 
Eleotrio  Construction,  1 to  112,100  . . 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  6 % Mort.  Debs. 

Henley’s  (W.  T.),  Telegraph  Works,  Ord.  .. 

Do.  do.  44  % Pref. 

. Do.  do.  4J  % Mort.  Deb.  Stock 

India-Rubber,  Gutta-peroha  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

t Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  50,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  125,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  Distriot 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd...  .. 

Do.  do.  5 % Cum.  Pref. 

Do.  do.  4$  % Deb.  Stook  Red 

Mexico  Trams  Co.,  Common  Stock  .. 

Do.  1st  Mort.  60-year  6%  GId.  Bd 

Potteries  Eleotric  Traction  

Do.  6 % Cum.  Pref 

Do.  44  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4%  Deb.  Bds.,  1 to  1,500  Red.,  190 
Underground  Electric  Railway,  6%  Prior  Lien 
Do.  do.  4J%  Bonds.. 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,1™ 
Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stook  


Stook 

or 

Share. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Oct.  26th. 

Closing 

Quotations 

Nov.  2nd. 

Business  done 
week  ended 

Nov.  2nd,  1909. 

Rise  + 
or 

Fall  — 

♦ 

I 

1905. 
10  % 

1906. 
10  % 

1907. 
10  % 

1908. 
10  % 

1 - 14 

1 - 14 

Highest 

Lowest 

1 

6 % 

6 % 

6 % 

6 % 

1 - 14 

1 - 14 

100 

44% 

44% 

44% 

44% 

100  —103 

100-108 

10 

6 % 

6 

% 

6 % 

6 % 

121-  13? 

12| — 13? 

5 

ik% 

4 

% 

24% 

14% 

2/6 

6 

4% 

4 

S% 

24% 

24% 

1 - 14 

1 - 14 

100 

100 

4 % 

5 % 

4 % 
6 % 

4 % 

5 % 

4 % 

5 % 

68  — 78 
82  — 85 

68-73 
82  — 85 

•• 

2 

Nil 

Nil 

Nil 

Nil 

iV"  ik 

2 

7 % 

7 

% 

7 % 

7 % 

1A-  Vs 

1A—  l,> 

8i-  8-J 
83  — 87 

i-  1 
10i — 101 

10 

Stook 

10 

10 

6 % 
i % 
4 % 

7 % 

6 % 
4 % 

7 % 

6 % 
4 % 
4% 

7 % 

5 % 

4 % 
Nil 

84 — 81 
83^ — 87 

io|—  10J 

* * 

100 

6 

b % 
16% 

6 % 
16  % 

5 % 
15% 

5 % 
15  % 

102  —108 

124-  131 
54-  5| 

102  — 1034 
124-  134 

124 

6 

44% 

4 

1% 

44% 

44% 

54-  54 

Stook 

10 

44% 

10% 

4 

L0 

5% 

% 

44% 
10  % 

44% 
10  % 

106  -108 

106  —108 
154-  16 

f-  i 

44-  5 
14—  24 
14-  24 

+ 'i 

10 

10 

10 

10 

Nil 
6 % 
8 % 
3 % 

Nil 
6 % 
8 % 
8 % 

4% 
5 % 
8 % 
8 % 

Nil 
5 % 
Nil 
Nil 

15  — 15| 

44-  5i 
14-  24 
14-  2| 

:: 

10 

5 % 

6 % 

5 % 

3?% 

2J-  2| 

21-  2J 

+ & 

100 

4 % 

4 % 

% 

4 % 
4% 

67  — 70 

67  — 70 

68 1 

100 

2g% 

1 % 

4% 

37i-  871 

371-  37| 

373 

371 

100 

100 

2|% 

Nil 

2i% 

Nil 

2|% 

Nil 

2f% 

Nil 

61  — 66 
16  - 164 

64  -66 
16  - 164 

644 

164 

1 

44% 

41-  44 

41-  14 

1 

Nil 

Nil 

Nil 

Nil 

1 

5 % 

6 % 

6 % 

5 % 

11—  p 

44- 

— A 

100 

14% 

44% 

44% 

44% 

944-  964 

934-  964 

941 

+ ! 

126  —129 

1244-1274 

127 

1254 

6 % 

91  — 93 

91  — 93 

921 

91J 

1 

4 % 

4 

% 

4 % 

Nil 

4-  1 

4-  i 

1 

6 % 

6 % 

6 % 

5 % 

£ — i 

100 

44% 

44% 

44% 

44% 

86  — 89 

86  — 89 

12 

15  % 

16  % 

174% 

15  % 

344-  36 

844-  86 

35| 

34J 

100 

4 % 

4 

% 

4 % 

4 % 

101  —103 

101  -103 

.. 

5 % 

1024-1034 

100  —101 

-24 

44% 

86  — 88 

86  — 88 

87 

32  — 34 

29  — 31 

304 

—3 

6 

Nil 

Nil 

10  % 

Nil 

1-  1 

1-  1 

1 

Nil 

6 % 

6 % 

2-24 

2 - 24 

4 % 

4 % 

4 % 

4 % 

76  - 80 

76  — 80 

** 

*• 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
B0, 449 

9,661 

B86,876 

80.000 
80,000 
80,000 

446,786 

49,486 

176.0001 
70,696 

40.000 

400.0001 
BOO, 000 

50.000 

60.000 

250.000 

40.000 

66.000 

400.0001 

400.000 
BO, 000 
80,000 

480.600 
$8,150,000 

10,000 

10,000 

90.000 

15.000 
$1,376,000 

21.000 

90.000 

111.000 

70.000 
882,855 
200,000 

76,121 

286,000 

248,0001 

$6,000,000 

18,686,000 

$2,400,000 

$12,000,000 

360.000 
180,491 

137.600 
126,500 

10,852 

20.000 

50.000 
119,694 

100.000 
200,000 

40.000 

20.000 
450,000! 

12,000 

86,000 

120,000 

142,968 

224,620 

80,000 

60,000 

275.000 

808.000 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  16,000  ..  .. 

Do.  do.  44  % 1st.  deb.  stook  .. 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

Central  Eleotrio  Supply  4 % Guar,  Deb.  Stock  . . 
Charing  CrosB  and  Strand  Eleotricity  Supply 

Do.  do.  do.  44  % Cum.  Pref. 

Do.  11  City  Undertaking  ” 44  % Cum.  Prf, 
_ Do.  do.  4 % Deb.  Stook  Red.  .. 

Chelsea  Eleotrioity  Supply,  Ord 

„ Do.  do.  44  % Deb.  Stook  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,695 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6%  Db.  Stk.,  Scrip,  (iss.  at  115)  allpd. 
Do.  44%  2nd.  Db.  Stk.,  Prov. Crts.,  allpd. 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do.  do.  6%  Pref.  .. 

Do.  do,  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stook 

Do.  do.  44  % 2nd.  Deb.  Stook 

Edmundson’s  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  44  % 1st  Mort.  Deb.  St 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,00* 

Do.  44  % 1st  Deb.  Stook  ..  .. 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds.  .. 
Kensington  and  Knightsbridge  Eleotrio  Ord. 

, Do.  do.  do.  4 % Deben.  St 

London  Eleotrio  Supply  Corporation,  Limited,  Or 
Do.  do.  do  6 % Pref. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Re 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref.  1—71,106  . . 

Do.  % let  Mort.  Deben.  Btook 

Do.  BA  % Mort.  Deben.  Stook  Redem 

Mexican  Eleotric  Light  Co..  6%  1st  Mtg.  Gold  Bnd 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk 

D°.  do.  6%  IstMtg.Gold  Bnd 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  De 
Newoastle-on-Tyne,  1 to  187,600 

Do.  6 % Pref.,  1 to  187,600  .. 

( North  Metropolitan  Electric  Power  Supply  Co. 

I,  . 6 % Mortgages  (Red.),  Nos.  1 to  1,265 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stook 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,507 
Do.  do.  6%  Non  Cum.  Prof.  Nos.  1 to  100,01 

Do.  do.  6%  Deb.  Stk.  Red 

Bt.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do,  7 % Pref.  20,081  to  40,01 

Do.  do.  B4  % Deb.  Stook  Red 

Smithfleld  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Eleotrio  Supply,  Ord 

South  Mot,  Eleo.  Lt,  & Power,  Ord.  .. 

Do.  do.  7%  Pref.  .. 

„ Do.  do.  44  % 1st  Deb.  Stk 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6%  Cum,  Pref. 

. Do.  do.  44%  1st  Mort.  Db.  Stk.  Red 

Victoria  FallB  Power  Co.,  Pref.  Nos.  1 to  800,000 

Westminster  Eleotrio  Supply,  Ord 

Do,  do.  44  % Cum.  Pref.  Re- 

duced from  6%  sinoo  31st  Deo.,  1906) 


Prest  n 
Yield 
per  cent, 
£ e.~37 

8 17 

5 6 
4 7 

4 7 
27  5 

8 6 

6 9 

5 12 
Nil 

9 13 

5 14 
4 12 

6 18 
6 10 

4 16  10 

5 12  2 

4 1 10 

4 3 4 

6 5 0 

Nil 

10  0 0 

Nil 

Nil 

18  0 10 
6 14  4 
1 6 6 
4 3 4 
Nil 

6 10  11 
Nil 

6 8 1 

4 13  3 

5 7'  6 


6 17  11 
5 1 2 
5 0 0 
8 17  8 

4 19  0 

5 2 3 


2 8 0 
5Q0 


Unless  otherwise  Btated,  all  shares  are  fully  paid, 


64% 

64% 

64% 

54% 

44-  4 

44-  4| 

100 

44% 

44% 

44% 

44% 

93  — 96 

91  — 94  xd 

5 

10  % 

10% 

10  % 

10  % 

64-  74 

64-  74 

6 

7 % 

7 % 

7 % 

7 % 

64-  74 

64-  74 

100 

4 % 

4 % 

4 % 

4 % 

97  -100 

97  —100 

5 

6 % 

6 % 

6 % 

6 % 

3£  41 

31-  41 

5 

44% 

44% 

44% 

44% 

4g-  4 

41-  41 

5 

44% 

4|% 

44% 

44% 

8?—  4 

Si-  44 

100 

4 % 

1 % 

4 % 

4 % 

98  -101 

98  —101 

6 

6 % 

44% 

44% 

44% 

34—  4 

84-  4 

Stock 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

ioi| 

10 

6 % 

6 % 

6 % 

6 % 

101-  101 

10i-  101 

104 

10 

6 % 

6 % 

6 % 

6 % 

Ilf—  12J 

nj-  124 

. . 

6 % 

6 % 

5 % 

6 % 

121  —124 

121  —124 

100 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

ioi| 

5 

4 % 

4 % 

2 % 

14-  2 

14-  2 

6 

5 % 

6 % 

6 % 

6 % 

21-  3§ 

21-  3| 

Stock 

. . 

6 % 

934-  954 

93&—  954 

10 

5 % 

6 % 

6 % 

b % 

7| — 8J 

71-  81 

% 

Til 

10 

6 % 

6 % 

6 % 

6 % 

iog-  114 

log-  111 

10i4 

1041 

. . 

44% 

44% 

44% 

44% 

105  —108 

105  — 108 

t 

Stook 

44% 

44% 

44% 

44% 

100  —103 

98  -101 

— 2 

6 

4 % 

Nil 

Nil 

Nil 

A-  A 

5 

6 % 

8 % 

Nil 

Nil 

8-  l 

1—  J 

100 

44% 

44% 

44% 

44% 

57  — 60 

67  — 60 

59 

$500 

6 % 

91  — 94 

91  — 91 

5 

64% 

64% 

64% 

64% 

41-  41 

41-  41 

8 

5 

6 % 

6 % 

6 % 

6 % 

41—  bt 

41-  6g 

100 

44% 

44% 

44% 

44% 

97  -100 

97  -100 

ioi 

6 

9 % 

9 % 

84% 

84% 

6|-  7i 

61-  74 

S, 

5 % 

99  —101 

99  -’ 

166? 

icog 

5 

10  % 

10  % 

10  % 

8 % 

7 - 74 

7 - 74 

Stook 

4 % 

4 % 

4 % 

4 % 

96  — 98 

95  — 98 

8 

4 % 

4 % 

24% 

3 % 

if-  ^ 

18-  21 

63/3 

5 

6 % 

6 % 

6 % 

6 % 

41-  54 

41-  54 

Btook 

4 % 

44% 

44% 

4 % 

93  — 97 

93  — 97 

6 

10  % 

8 % 

64% 

5 % 

4 - 44 

4—44 

80/74 

6 

44% 

44% 

44% 

44% 

— 6 

4g-  6 

. . 

44% 

44% 

105  —108 

105  —108 

Stook 

8A% 

84% 

34% 

834-  864 

831—  864 

6 % 

6 % 

6 % 

6 % 

80  — 82 

80  — 82 

82 

$100 

34% 

71  - 76 

71  — 75 

73 

72 

Stock 

7 % 

105  —109 

102  —106 

105 

103 

—3 

.. 

. , 

6 % 

85  — 87 

85  — 87 

864 

854 

100 

44% 

44% 

44% 

44% 

98  -100 

98  -100 

5 

8 % 

8 % 

8 % 

24% 

44- 

4 — 44 

— 1 

6 

6 % 

6 % 

6 % 

6 % 

4?-  54 

4—44 

_ | 

100 

99  —101 

99  — 101 

10 

74% 

74% 

74% 

7 % 

124 — 134 

124-  184 

6 

7 % 

7 % 

7 % 

6 — 64 

6—64 

. . 

100 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  — 98 

1 

24% 

6 % 

8 % 

}iV-  UA 

1A-  if.1. 

82/3 

32/- 

1 

6 % 

6 % 

6 % 

6 % 

1A-  i,k 

100 

6 % 

6 % 

6 % 

6 % 

103  — 106 

103  —106 

6 

124% 

10  % 

10  % 

10  % 

84-  9 

84—  9 

84 

6 

7 % 

7 % 

7 % 

7 % 

7 - 74 

7—74 

100 

B % 

84% 

84% 

34% 

84  — 88 

84  — 88 

854 

5 

4 % 

Nil 

Nil 

Nil 

4-  i 

+ A 

4 

4 % 

8 % 

4 % 

6 % 

24 — 8 

2l-  8 

1 

24% 

24% 

24% 

24% 

A—  A 

A—  A 

. . 

1 

7 % 

7 % 

7 % 

1A-  ift 

1A-  lA 

100 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

5 

6 % 

6 % 

6 % 

6 % 

a-  1 

g- 

6 

6 % 

6 % 

6 % 

6 % 

if-  1 i 

If-  li 

27/6 

100 

44% 

44% 

44% 

44% 

744-  784 

744-  784 

I 

6 % 

14-  14 

48-  1 

6 

18  % 

12  % 

10  % 

10  % 

84-  9 

82-  81 

8| 

8A 

- 1 

5 

6 % 

44% 

44% 

44% 

6-  61 

41-  64 

6 

-I 

6 2 
4 18 
6 13 
4 13 
8 18 

6 14 

4 12 

5 6 11 
8 19 

6 12 

4 7 

5 10 
4 12 
4 0 

7 
0 

8 
4 
1 

7 10 
3 4 
9 1 
Nil 
Nil 

7 10  0 

6 6 6 
6 12  10 
4 13  U 
4 10 

6 17 

4 19 

5 4 
4 4 
4 16 

6 14 
4 2 
6 11 
4 10 
4 3 

4 0 11 
6 1 11 
4 13  4 
6 12  1 
6 13  8 
4 10  0 
2 15  1 
6 10  2 


6 6 0 
6 7 8 
4 1 8 
4 II  10 
6 1 1 

4 14  4 
6 7 0 

5 11  1 
8 19  7 

Nil 

6 IS  4 

4 8 11 

5 17  11 

4 7 6 
25  6 8 
14  5 4' 

5 14  8 

6 3 11 
5 12  8 
4 5 9 


f Quotations  on  Liverpool  Btook  Bxohange, 


Interim  Dividend, 
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METAL  MARKET. 


A NEW  ARC  LAMP  WITHOUT  CLOCKWORK. 


Fluctuations  in  October. 

SPELTER  (G.O.B’s.).  " 

Oct.  1 4 5 6 7 8 111213141518192021222526272829 

£25 
24 
23 
22 
21 
20 


LEAD  (ENGLISH). 

Oct.  1 4 5 6 7 8 111213141518192021222526272829 


IRON. 


TIN. 

Oct.  1 4 5 6 7 8 111213141518192021222526272829 

£145 
144 
143 
142 
141 
140 
139 
138 
137 
136 
135 


COPPER  (G.M.B’s.). 

Oct.  1 4 5 6 7 8 1112131415181920  2122  2526272829 

£65 
64 
63 
62 
61 
60 

. 59 
58 
57 
56 
55 


Radium  in  Sweden. — According  to  Affarsvarldm, 
a company  has  been  formed  in  Sweden  for  the  production  of 
radium,  of  which,  it  is  estimated,  the  output  will  be  4 J grammes 

yearly. 


The  Regina-Bogenlampenfabrik,  of  Cologne,  has  recently  intro- 
duced a lamp  known  as  the  “ Conta  Universal  ” lamp,  which, 
possesses  some  novel  features.  It  is  called  a Universal  lamp  because, 
besides  being  suitable  for  use  with  any  type  of  ordinary  round 
carbons,  ic  is  also  possible  to  switch  it  over  from  direct  to  alternat- 
ing current  without  any  adjustment. 

The  carbons  in  this  lamp  are  side  by  side  and  almost  parallel,  and 
they  are  geared  together  so  that  any  motion  of  one  is  transmitted 
to  the  other.  The  end  of  the  negative  carbon  p (see  figure)  rests  with 
its  point  on  a copper  knob  k below  the  economiser.  This  knob  is 
attached  to  a bell  crank  d with  a projection  e above  the  economiser, 
which  presses  the  carbon  against  the  edge  of  the  circular  hole  in 
the  economiser.  In  this  way  a great  part  of  the  weight  of  the 
carbons  is  removed  from  the  knob  in  consequence  of  the  pressure 
exerted  by  the  bell  crank.  The  negative  carbon,  therefore,  tends 
to  burn  to  a very  long  point ; when  finally  the  point  burns  away 
the  weight  on  the  knob  is  removed  and  the  pressure  of  the  bell 
crank  also  ceases,  and  the  carbon  drops  sliehtly  until  the  point  again 
rests  on  the  knob.  The  material  of  which  the  knob  is  made  must 


Mechanism  of  the  Conta  Lamp. 

have  a high  melting  point  and  a high  boiling  point,  muBt  conduct 
heat  readily  and  have  large  specific  and  latent  heats.  Copper,  or 
some  alloy  having  practically  the  same  properties  aB  copper,  has 
been  found  to  comply  best  with  these  conditions.  The  surface  of 
the  knob  is  made  considerable,  so  that  the  heat  is  readily  dissipated, 
and  it  is  found  that  practically  no  wear  takes  place.  In  fact,  when 
the  experiment  was  made  of  weighing  the  knob  before  and  after  a 
10-hour  run,  a very  slight  increase  of  weight  was  found  to  have 
occurred  due  to  oxidation.  There  is  no  danger  of  the  arc  becoming 
transferred  to  the  knob,  as  the  latter  forms  no  part  of  the  circuit. 
The  knob  and  bell  crank  serve  another  purpose  in  the  lamp  as  well. 
The  negative  carbon  holder  above  the  carbon  is  reduced  somewhat 
in  diameter,  so  that  when  the  carbon  is  practically  burnt  away,  the 
bell  crank  can  advance  a little  further  forward  than  usual.  This 
withdraws  the  knob  and  allows  the  carbon  point  to  clear  it,  and 
the  carbon  then  automatically  drops  out  of  its  holder  into  the 
ash  tray  and  the  lamp  is  extinguished. 

The  striking  of  the  arc  is  effected,  as  usual,  by  means  of  a series 
solenoid  drawing  up  an  iron  core.  This  motion  causes  the  positive 
carbon  s,  which  is  normally  slightly  out  of  the  vertical  with  its 
point  in  contact  with  the  negative  carbon,  to  be  set  vertical,  and 
so  open  the  circuit  at  the  points.  A dashpot  is  added  to  prevent 
jerky  operation.  The  ampere-turns  of  the  solenoid  are  so  chosen 
that  even  if  the  current  fell  50  per  cent,  the  iron  core  would  not 
be  released.  Consequently,  the  solenoid  is  entirely  out  of  action 
once  the  arc  is  struck,  and  it  in  no  way  helps  in  the  regulation  of 
the  lamp. 

The  regulation  is,  in  fact,  efEected  naturally  by  the  burning  away 
of  the  negative  carbon,  although  it  is  aided  also  by  the  presence 
of  a blow  magnet  m above  the  economiser,  and  by  the  action  of 
the  economiser  itself. 

The  blow  magnet  not  only  keeps  the  arc  to  the  points  of  the 
carbons,  but  also  tends  automatically  to  regulate  the  current,  for 
any  increase  of  current  causes  the  arc  to  be  lengthened,  and  to 
increase  in  resistance,  whilst  a reduction  of  current,  from  any 
cause,  weakens  the  magnet  and  shortens  the  arc.  The  economiser 
helps  the  regulation,  from  the  fact  that  its  inside  is  filled  with 
inert  gases,  so  that  the  consumption  of  carbon  is  much  quicker 
when  the  arc  is  formed  beyond  the  economiser  than  when  inside 
it.  Shouldlthe  positive  carbon  therefore,  from  any  cause,  not  burq 


- 
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away  as  quickly  as  the  negative  one,  it  will  project  beyond  the 
economiser,  and  will  soon  burn  away  to  the  right  extent.  If,  on 
the  other  hand,  the  positive  carbon  burns  away  too  quickly,  its  end 
will  gradually  recede  within  the  economiser,  and  its  rate  of  con- 
sumption will  then  be  reduced. 

The  parallel  position  of  the  carbons  in  this  lamp  prevents  the 
possibility  of  any  very  wide  current  variations,  and  consequently 
it  is  unnecessary  to  provide  the  special  iron  wire  regulating  resist- 
ances used  in  some  recent  simplified  lamps. 

When  fitted  with  ordinary  carbons,  this  lamp  burns  with  about 
80  volts,  and,  without  any  change  even  in  the  carbons.it  can  be 
switched  over  from  a direct  to  an  alternating  supply  if  desired. 


SOUTH  KENSINGTON  MUSEUM. 


In  amplification  of  the  article  on  the  electrical  work  at  the 
new  \ ictoria  and  Albert  Museum,  which  appeared  in  the 
issue  of  the  Electrical  Review  of  August  27  th,  the 
figures  given  in  the  following  table  may  be  found  of  use  to 
lighting  engineers. 

A few  typical  galleries  only  have  been  selected,  but  these 
give  a very  fair  idea  of  the  lighting  of  the  whole  building. 

The  figures  in  the  column  showing  the  approximate  watts 
per  square  foot  of  floor  space  for  the  various  methods  of 
lighting  are  especially  interesting,  and,  although  no  particu- 
lars are  available  of  the  difference  in  the  resultant  illumina- 
tion, a visitor  is  able  to  judge  of  the  effect  for  himself,  and, 
with  this  table  before  him,  to  imitate  or  improve  upon  the 
results  as  he  may  consider  desirable  in  any  installations  with 
which  he  may  be  dealing. 

Similar  figures  have  also  been  given  for  some  of  the 
galleries  at  the  Natural  History  Section  of  the  British 


Museum,  which  (as  those  members  of  the  Institution  of  Elec- 
trical Engineers  who  are  in  the  habit  of  attending  the  con- 
versaziones are  aware)  has  for  some  time  been  partially 
lighted,  and  the  installation  at  which  is  being  gradually 
extended. 

— 

EXTRAS. 


[from  a legal  contributor.] 


Of  all  the  questions  which  arise  from  time  to  time  between 
contractors  and  the  persons  who  employ  them,  there  are 
none  more  difficult  than  those  which  relate  to  extras.  To 
draw  a specification  which  shall  include  everything  is  well- 
nigh  impossible.  There  must  be  an  extra  clause  of  some 
kind  in  the  contract,  and  it  is  upon  the  construction  of  this 
clause  that  the  chief  difficulties  arise. 

It  may  be  well,  at  the  outset,  to  draw  attention  to  one  or 
two  elementary  principles  of  law  in  relation  to  extras. 
•Assume  that  a contractor  agrees  to  erect  certain  plant  accord- 
ing to  agreed  plans  and  specifications  for  the  sum  of  £1,000. 
Take  the  simple  case  in  which  there  is  no  “extra”  clause. 
When  half-way  through  the  work  the  contractor  finds  that, 
owing  to  a rise  in  the  price  of  materials,  he  is  unable  to 
carry  out  the  work,  except  at  a loss.  In  such  a case  he 

cannot  claim  the  additional  cost  to  him  as  “ extra  ” to  the 
contract  price.  Again — to  take  another  simple  case — if  the 
contract  provides  that  no  extras  shall  be  allowed  for  unless 
they  are  ordered  in  a particular  manner,  the  contractor  can 


Position. 


Lamps. 


(«)  Octagon  Court,  No.  40.  Ground  floor 

Central  Court,  No.  43.  „ 

West  Hall,  No.  48.  ,,  „ 

Eaat  Central  Court,  No.  44.  ,,  ,, 

Gallery  121.  First  floor  ...  ... 

Gallery  122.  „ „ 

Gallery  21.  Ground  floor  

(b)  Gallery  142.  Second  floor 


(c)  Gallery  114.  First  floor  ... 

(d)  Gallery  47.  Ground  floor  ... 

(e)  Galleries  70—73.  First  floor 
(/)  Gallery  137.  Second  floor 
('/)  Gallery  75.  First  floor 
Gallery  136.  Second  floor 

(It)  Gallery  131.  First  floor  ».. 


(i)  Galleries  22 — 24.  . Ground  floor 


(j)  Bird  Gallery.  Ground  floor 
(l  ) Gallery  east  of  Hall.  First  floor. 


(l)  Main  Hall.  Ground  floor 


Enclosed,  arcs,  2 in  series 
on  200  volts. 

12  pairs  of  8 amperes. 

5 

13  „ 

8 ii  n 

2 pairs  of  3 amperes. 

7 

8 

5 „ 

Metallic-filament 

Incandescents. 

48 — 63  watts,  clear. 
27-125  „ 

10 — 124  „ 

84 — 28  watts,  obscured 
132-  28  „ 

8-125  „ 

116—  28  „ ., 

(32  clear). 

Tantalums. 

168—40  watts,  clear. 

NATURAL  HISTORY 

Inverted  open-type  arcs,  I 

4 in  series  on  220  volts.  I 

5 series  of  10  amperes,  j 

2 n I, 

Flame  arcs,  4 in  series 
on  220  volts. 

1 $ series  of  10  amperes. 


Total 

watts. 

Shape  of  room. 

1 

Approximate 

area. 

Approximate 
watts 
per  sq.  ft. 
of  floor. 

Height 
of  lights. 

IT  MUS 

EUM. 

Sq.  feet. 

Ft.  in. 

19,200 

Octagonal,  diameter 

12.000 

1-60 

22  0 

110  ft.  + 4 apses 

8,000 

90  ft.  x 50  ft. 

4,500 

1-77 

20,800 

230  ft.  X 50  ft. 

11,500 

1-80 

2o”  0 

12,800 

90  ft.  x 70  ft. 

6,300 

2 01 

1,200 

34  ft.  X 34  ft. 

1.150 

1-04 

18  0 

4,200 

107  ft.  x 30  ft. 

3.210 

1 30 

4,800 

106  ft.  x 31  ft. 

3,290 

1-45 

3,000 

50  ft.  X 34  ft. 

1,700 

1 76 

17”  0 

2,898 

500  ft.  X 16  ft. 

8,000 

036 

9 6 

3,375 

»>  »l 

042 

14  0 

1,250 

145  ft.  X 20  ft. 

2,900 

0 43 

9 6 

2,352 

107  ft.  X 30  ft. 

3,210 

0 73 

3,696 

155  ft.  X 31  ft. 

4,805 

0-77 

1,000 

34  ft.  X 34  ft. 

1,156 

0 86 

3,248 

107  ft.  X 30  ft. 

3,210 

1-01 

>1 

6,720 

230  ft.  X 35  ft. 

8,050 

0 83 

14  0 

MUSEUM. 

11,000 

200  ft.  x 50  ft. 

10,000 

1 10 

11  0 

4,400 

120  ft.  X 18  ft. 

2,160 

2 01 

11  0 

3,300 

120  ft.  X 60  ft. 

7,200 

046 

30  0 

(omitting  side  galls.) 

Remarks. 


(")  Lights  hang  in  a circle  : 41  ft.  radios.  (Except  where 
otherwise  stated,  the  lampB  hang  in  two  rows!) 

(b)  Lamps  hang  in  an  oblong. 

(•  ) 19  of  these  points  are  two-light,  fittings  having  a spread 
of  4 ft.  Fittings  hang  in  a single  row. 

(d)  Parts  of  this  corridor  receive  a little  additional  light 
from  the  arcs  in  the  adjoining  courts.  LampB  hang 

in  a single  row. 

(c)  This  gallery  in  divided  into  4 rooms,  but  with  wide  com- 

municating openings.  The  lamps  hang  in  a single  row. 


(./')  14  six-light  fittings.  Owing  to  position  of  beam,  these 
fittings  are  hung  too  near  the  walls  to  give  the  best 
distribution  of  light. 

(g)  22  six-light  fittings. 

(h)  14  six-light  fittings;  32  lamps  for  top-lighting  of 
wall-cases. 

(i)  28  six-light  ball  pendants. 

(/)  4 ft.  9 in.  reflectors. 

(I ) Lamps  hang  in  a single  row. 

(l)  Alterations  in  contemplation, 
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have  no  redress  unless  the  terms  of  the  contract  are  strictly 
complied  with. 

It  has  been  well  stated  that  “ In  the  absence  of  any  pro- 
vision in  a contract  that  alterations  or  additions  may  be 
made  in  certain  specified  ways,  the  ordinary  law  of  contract 
does  not  find  any  place  for  extras  or  alterations  so-called, 
and  any  alteration  or  addition  to  the  work  originally  con- 
tracted for  must  depend  upon  a new  contract,  express  or 
implied.” 

Works  which  are  indispensable  to  the  performance  of  the 
contract  cannot  be  regarded  as  extras.  This  is  for  the 
reason  that  those  who  employ  a contractor  are  entitled  to 
rely  on  his  skill  and  judgment  to  put  in  what  is  right  and 
proper  for  the  purpose  of  making  a satisfactory  job.  Hence, 
although  details  which  were  known  to  be  clearly  necessary 
for  the  purpose  of  carrying  out  the  work  are  not  expressly 
mentioned  in  the  specification,  yet  the  contractor  will  not  be 
allowed  to  charge  for  such  evident  omissions  as  extras.  For 
instance,  when  the  specification  omitted  to  refer  to  flooring, 
it  was  held  that  flooring  could  not  be  charged  for  as  an  extra 
to  a contract  for  the  building  of  a house  (Williams  v. 
Fitzmanrice  3 H.  and  N.  844). 

No  contract  of  any  magnitude  is  ever  signed  unless  it 
contains  an  “ extra  ” clause.  It  will  be  convenient  to  con- 
sider the  form  which  such  a clause  usually  takes.  As  a 
rule,  the  duty  of  deciding  questions  relating  to  extras  is  left 
to  the  architect  or  the  engineer,  as  the  case  may  be. 

A vexed  question  may  arise  with  regard  to  extras  ordered 
by  the  employer  himself.  Suppose  that,  in  the  case  of  a 
building  contract,  the  building  owner  is  constantly  on  the 
job  watching  all  that  is  going  forward.  In  these  circum- 
stances, alterations  and  improvements  will  be  constantly 
occurring  to  his  mind,  and  he  may  direct  the  builder  to 
make  changes  without  waiting  for  the  approval  or  written 
authority  of  the  architect.  In  such  circumstances,  it  is 
conceived  that  he  would  be  liable  to  pay  for  any  extra  work 
ordered  by  him.  But  the  mere  fact  of  the  employer  having 
assented  to  certain  alterations  is  not  sufficient  to  make  him 
liable  to  pay  for  them  as  extras,  unless  he  is  either  expressly 
informed  or  must  necessarily,  from  the  nature  of  the  work, 
be  aware  that  the  alterations  will  increase  the  expense 
(Lovelock  v.  King,  1 M.  & R.  60).  But  when  it  was  shown 
that,  in  the  progress  of  building,  some  process  more  expensive 
than  that  contracted  for  was  ordered  by  the  architect,  with 
the  knowledge  of  the  employer,  who  was  present  at  the  time, 
and  the  builder’s  sub-contractor  was  told  that  it  was  to  be 
charged  as  additional  work,  it  was  considered  that  there  was 
sufficient  evidence  of  a contract  to  pay  the  builder  extra  for 
it,  and  of  authority  in  the  architect  to  make  such  a contract 
with  him  (Wallis  v.  Robinson,  3 F.  & F.  307). 

The  following  is  a common  form  of  clause  which  deals 
with  alterations  and  extras  : “ If  any  part  of  the  said 
materials  or  work  shall  be  ordered  not  to  be  used  or  done 
respectively  under  the  handwriting  of  the  engineer,  the  same 
shall  be  withdrawn,  and  the  difference  of  expense  occasioned 
thereby  shall  be  deducted  from  the  amount  hereby  agreed 
to  be  paid  to  the  builder,  and  in  like  manner  if  the  employer 
or  the  engineer  shall  in  writing  under  his  hand  order  any 
materials  or  work  to  be  used  or  done,  not  included  in  this 
contract,  the  difference  of  the  expense  to  be  so  occasioned 
shall  be  added  to  the  amount  of  the  sum  hereby  agreed  to 
be  paid,  but  no  account  or  allowance  shall  be  had  or  made 
in  respect  of  any  work  omitted  to  be  done,  nor  of  any  extra 
work  which  shall  be  done,  unless  the  same  be  omitted  or  done 
by  an  order  in  writing  under  the  hand  of  the  employer  or  of  the 
engineer  ; and  all  accounts  and  allowances  for  such  omission 
or  extra  work  respectively  shall  be  ascertained  and  settled  by 
the  engineer  from  time  to  time  as  they  shall  be  made  or 
take  place,  and  his  decision  shall  be  final  and  binding  on 
both  parties.” 

The  foregoing  clause  makes  it  necessary  for  all  extras  to 
be  sanctioned  in  writing,  either  by  the  employer  or  the 
engineer.  This  is  of  enormous  importance  to  both  parties, 
inasmuch  as  it  tends  to  prevent  any  question  arising  as  to 
whether  extras  have  or  have  not  been  ordered.  But  what 
constitutes  an  order  in  writing  ? It  has  been  decided  that 
a sketch  made  by  an  architect  and  not  signed  by  him,  is  not 
such  a direction  as  complies  with  a contract  containing  a 
clause  similar  to  the  above  (Myers  v.  Sari,  30  L.J.Q.B.,  0), 
but  even  apart  from  that  decision  no  prudent  contractor 


would  embark  upon  any  extra  work  without  a definite  order 
in  writing. 

The  following  cases  may  serve  to  illustrate  how  strictly 
the  terms  of  such  a clause  must  be  observed.  In  Lorden  v. 
Pryce  (“  Emden’s  Building  Contracts,”  4th  ed.,  page  105), 
a building  contract  provided  that  orders  for  extras  were  to 
be  signed  by  the  secretary  and  treasurer  of  the  employers, 
and  countersigned  by  the  architect.  The  builder  having 
completed  the  work,  the  architect  issued  a final  certificate 
which  apparently  included  certain  extras  not  signed  for  by 
the  secretary  and  treasurer.  It  was  held  that  the  builder 
conld  not  recover  for  such  extras. 

Where  a contract  provided  that  no  claim  should  be  made 
for  extras  without  the  written  order  of  the  architect,  and  no 
such  written  order  as  stipulated  for  was  given,  it  was  held 
that  the  final  certificate  of  the  architect,  including  such 
extra  work,  was  conclusive,  and  that  neither  party  could 
raise  the  question  of  whether  or  not  there  was  a sufficient 
order  in  writing  (Goodyear  v.  Weymouth  1 H.  & R.  67). 
It  is  to  be  observed,  however,  that  although  the  final 
certificate  may  be  conclusive  as  to  extras  for  which  no 
written  order  as  stipulated  for . has  been  given,  this  is 
probably  not  the  case  with  progress  certificates.  So  where 
a contract  provided  that  no  alterations  or  additions  should 
be  made  without  a written  order  from  the  employers’ 
engineer,  and  during  the  execution  of  the  contract  the  con- 
tractors were  allowed  to  erect  certain  addditional  works,  and 
the  particulars  were  entered  in  the  “ progress  certificate,” 
the  House  of  Lords  held  that  these  certificates  were  not 
written  orders,  and  that  the  claim  was,  therefore,  excluded 
by  the  terms  of  the  contract. 

The  question  whether  the  architect  or  engineer  employed 
in  connection  with  a contract  has  power  to  order  extras 
remains  to  be  considered.  The  architect  or  engineer  is  only 
the  agent  of  his  employer  to  see  that  the  works  contemplated 
by  the  contract  are  carried  out  properly  ; he  cannot,  with- 
out authority,  bind  his  employer  to  pay  for  additional  work. 
Where,  therefore,  extra  work  is  done  by  order  of  the  archi- 
tect, the  builder  must  show  an  authority  in  the  architect  to 
give  directions  for  extra  work,  and,  when  the  architect  is 
shown  to  be  the  employer’s  agent  to  bind  him  by  any  devia- 
tion or  addition,  it  will  be  necessary  to  inquire  whether  the 
agency  of  the  architect  to  order  extras  was  general,  or  was 
limited  to  a specified  extent  (see  “ Emden’s  Building  Con- 
tracts,” 4th  Edition,  page  187). 

It  is  material  to  notice  that  there  are  cases  in  which  work 
in  the  nature  of  extra  work  may  be  claimed  for,  although  the 
contract  contains  no  “extra  ” clause.  So  where  something 
has  been  done  by  the  builder,  beyond  what  he  has  to  perform 
according  to  the  special  contract,  and  that  has  been  done  at 
the  instance  of  the  employer,  the  price  of  extra  work,  not 
being  under  the  contract  at  all,  can  be  recovered  as  for 
work  and  labour  done  ; yet  the  contract  must  be  proved  in 
order  that  it  may  appear  how  much  was  extra. 

If  the  builder,  in  completing  a contract  for  a stipulated 
price,  use  materials  of  a better  kind  than  those  contracted 
for,  he  is  not  at  liberty,  on  that  account  alone,  to  charge 
more  than  the  stipulated  price,  nor,  of  course,  can  he  require 
the  materials  worked  into  the  building  to  be  returned, 
because  the  employer  will  not  pay  an  increased  price  on 
account  of  the  better  materials.  (Wilmot  v.  Smith,  3 C. 
and  P.  453.) 


Canadian  Boiler  Revelations.— Mr.  F.  E.  Leonard 

brought  before  the  annual  convention  of  the  Canadian  Association  of 
Stationary  Engineers  this  year  the  diecrepancir  a which  at  present  exist 
between  the  Acts  of  the  different  Provinces  governing  the  construc- 
tion and  inspection  of  steam  boilers.  One  province  allows  the 
usual  re-inforced  manhole  in  the  shell,  while  another  calls  for  the 
flanged-in  or  ellipse  pattern.  One  will  allow  a cast-iron  steam 
nczzle ; another  insists  on  cast-steel.  One  province  allows  the 
safety  valves  to  blow  off  from  the  top  ; its  neighbour  insists  on 
a side  outlet.  The  provisions  as  to  supports  are  equally  confused. 
British  Columbia  was  tbe  first  to  leal  the  way  in  boiler  legislation, 
while  Ontario  and  Quebec  have  not  put  any  restriction  on  industrial 
development.  Mr.  Leonard  pleaded  for  co-ordination  in  these  rules, 
so  that  a boiler  might  be  purchased  in  any  part  of  the  Dominion 
and  used  anywhere  from  the  Atlantic  to  the  Pacific,  if  it  had  a 
certificate  of  inspection.  The  matter  is  a very  important  one  to 
boiler  manufacturers  and  central-station  equipment  firms  in  Great 
Britain  who  do  an  export  trade  to  Canada,  and  should  be  the  subject 
of  their  careful  attention. 
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CABLE-FAULT  LOCALISATION  GRAPHS  IN 
PRACTICE. 


By  EDWARD  RAYMOND-BARKER. 


( Continued  from  page  672.) 


The  Heurtley  Test  Considered  Graphically. 

Mr.  E.  S.  Heurtley,  as  an  investigator  of  problems  con- 
nected with  exact  localisation  of  copper-exposure  faults  or 
breaks  in  submarine  cables,  has,  in  the  use  of  artificial 
copper-exposures,  made  an  interesting  step  in  advance,  fie 
does  not  merely  compare  test  results  from  a real  broken  cable 
with  those  from  an  artificial  “ end  ” of  more  or  less  super- 
ficial area  of  exposed  copper  ; he  combines  the  comparison, 
so  to  speak,  into  one  operation,  and  balances  the  broken  or 
faulty  cable  with  its  natural  exposure  against  the  balancing 
resistance  plus  an  artificial  exposure. 

The  writer  is  aware  that  some  good  individual  work  in 
this  direction  was  done  many  years  ago  by  Mr.  John  Gott, 
and  that  this  exposure-balance  system  had,  in  1893,  been 
clearly  suggested  by  Messrs.  G.  K.  Winter  and  G.  B.  Winter.* 
Mr.  Heurtley,  however,  has  reduced  the  matter  to  a complete 
system,  and  to  an  extremely  simple  formula  with  factors 
easily  obtained. 

Connections  for  Heurtley’s  test  are  shown  in  fig.  50  in 
combination  with  an  extra  resistance  r and  key  K.,  which 
enable  all  bridge  readings  to  be  made  to  false  zero  by  Mr. 
R.  R.  Black’s  reduced-current  method,  by  means  of  which 
inconstancy  of  polarisation  at  f is  minimised  owing  to  a 
certain  amount  of  testing  current  being  made  to  flow  steadily 
to  line  throughout  the  test,  without  the  usual  earthing 
intervals  and  disconnections  of  battery  which  accompany 
ordinary  false-zero  testing. 


Fio.  50.— Hkuktley’s  Test  combined  with  Blaok’s  Reduoed- 
Curbbnt  False  Zero  Method. 


Fig.  50  shows  : — 1.  Switch  for  connecting  either  higher 
or  lower  battery  power  to  Rymer-.Jones  Key  k,  which  serves 
either  to  apply  battery  to  bridge  system,  or  to  put  the  latter 

to  earth. 

2.  Extra  resistance  r inserted  between  k,  and  bridge,  and 
short-circuited  at  will  by  k2. 


‘ In  a communication  by  G.  K.  Winter  and  G.  B.  Winter,  pub- 
lished in  the  Journal  of  the  Institution  of  Electrical  Engineers, 
No.  106,  Vol.  XXII,  June,  1893,  the  following  passage  appears: — 
■ • ■ • " It  seems  to  us,  however,  that  by  putting  an  artificial  fault 
at  the  end  of  the  balancing  resistance,  v;e  not  only  eliminate 
directly  the  false  resistance  due  to  polarisaticn,  but  by  altering  the 
size  of  the  exposed  wire  at  the  artificial  fault  until  the  measured 
resistance  remains  the  same  whether  the  tosting  current  used  be 
small  or  large,  we  may  arrive,  without  calculation,  at  the  result 
aimed  at.” 


3-  A mil-ammeter  which  will  be  found  useful  to  measure  ■ 
testing-current  entering  cable,  if  any  plotting  is  to  be  don 

for  graphs. 

4.  Resistance  r used  to  balance  x and  fault  or  break,  anc 
connected  to  a switch  by  means  of  which  r can  be  earthec 
direct  to  cable  sheathing,  or  at  choice  through  any  one  o) 
several  lengths  of  cable  core— say,  130  Cu/130  c.p  — 
immersed  in  earthed  salt  water,  and  having  at  their  furthei 
several  extremities  (a  f)  copper  exposures  varying  from, 
say,  1 in.  of  conductor  to  a flush  cut. 

It  is  well  here  to  note  that  smaller  exposures  than  tht 
above  can  be  produced  by  a slit  made  with  a sharp  knife  in 
the  gutta-percha  of  the  immersed  core,  and  opened  out  or 
closed  up  as  occasion  may  require  for  the  balancing  of  f. 
Here,  then,  the  cable  plus  the  real  fault  or  break  /'can  be 
balanced  against  r plus  the  artificial  fault  or  break  a f— 

So,  when  e.c.  = zero, 

- balancing  with  higher  current  c2  : — 

x + f = R + af 
with  smaller  current  Cj : — 

*+/,  = »,  + af. 

Heurtley  has  pointed  out  that  the  higher  power  is  to  be  as 
high,  and  the  lower  as  low  as  possible,  as  long  as  the  test 
with  the  lower  is  not  too  insensitive.  A current  ratio  5 to  1 
will  often  be  found  convenient. 

The  now  well-known  conditions  based  on  investigational 
developments  by  Mance,  Kennelly,  Schaefer,  and  others  have 
been  aptly  summarised  by  Heurtley  in  the  following 
axioms  : — 

1.  All  exposures  of  equal  effective  area  are,  with  the  same 
current  passing,  of  equal  resistance,  and  vary  equally  in 
resistance  under  similar  changes  of  the  testing  current. 

2.  That  with  two  exposures  of  unequal  area,  that  having 
the  smaller  area  will  not  only  have  the  higher  resistance,  but 
will  vary  more  in  resistance  with  a similar  change  in  current, 
than  the  larger  area. 

3.  That,  other  things  being  equal,  the  smaller  the  testing 
current,  the  greater  the  resistance  of  an  exposure. 

In  developing  the  rationale  of  his  test,  Heurtley  points 
out  three  cases  to  be  considered  : — 

1.  When  the  effective  exposures  at  / and  at  af  are  equal 
or/  = a f. 

2.  When  exposure  at  a f is  greater  than  that  at  / or 

«/>/• 

3.  When  exposure  at  a f is  less  than  that  at  / or 

«/</• 

From  consideration  of  these  three  cases,  Heurtley  draws 
the  following  deductions  : — 

1.  If  resistance  r remains  the  same  for  all  strengths  of 
current,  then  r = resistance  up  to  the  fault. 

2.  If  resistance  R with  the  higher  current  is  less  than 
that  with  the  lower,  then  both  these  resistances  are  higher 
than  the  actual  resistance  up  to  the  fault,  and  the  artificial 
exposure  (a  /')  is  too  large. 

3.  If  the  resistance  R with  the  higher  current  is  more 
than  that  with  the  lower  current,  then  both  these  resist- 
ances are  less  than  the  actual  resistance  up  to  the  fault,  and 
the  artificial  exposure  is  too  small. 

4.  In  all  cases,  the  result  obtained  with  the  higher  current 
is  a closer  approximation  of  the  resistance  up  to  the  fault 
than  that  obtained  with  the  lower. 

The  practical  routine  of  Heurtley’s  test  is  as  follows  : — 

1.  K,  moved  over  so  as  to  permanently  apply  battery 
(z  to  l)  to  bridge. 

2.  False  zero  noted  by  R.  R.  Black’s  reduced-current 
method,  viz.,  with  k2  depressed  and  r thereby  inserted 
sufficient  to  about  halve  the  testing  current.  Bridge 
resistance  R to  be  adjusted  till  galvanometer  deflection 
remains  the  same  whether  rbe  in  or  out.  Obviously,  owing 
to  the  capacity  of  the  cable,  the  galvanometer,  for  the 
avoidance  of  undue  deflection  disturbance,  must  be  short- 
circuited,  or  cut-out,  during  the  actual  depression  or 
raising  of  k2,  i.e.,  at  the  moments  respectively  of  decrease  or 
increase  of  the  testing  current.  For  this  purpose,  it  is  well 
in  practice  to  have  K,  and  the  galvanometer  key  near  each 
other  for  convenience  in  co-ordinate  manipulation. 

For  each  exposure  condition,  the  above  operation  si 
effected  twice,  viz.,  first  with  the  higher  power  and  then 
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with  the  lower.  During  the  whole  test  the  current  is  kept 
on  permanently,  alteration  from  a higher  to  a lower  power, 
and  vice  versa,  being  effected  by  means  of  a sharply 
manipulated  switch. 

When  an  exposure  ( a /')  has  been  found  which  causes  R to 
remain  the  same  whether  the  higher  or  the  lower  power  be 
applied,  then  (with  equal  bridge  ratio),  R = x.  It  is  not, 
however,  necessary  to  exactly  balance  a f with  /’. 

All  that  is  really  necessary  is  for  a test  to  be  made  under 
two  exposure  conditions,  one  with  the  artificial  exposure  too 
large,  the  other  with  it  too  small. 

Each  of  these  two  tests  is,  of  course,  made  with  a higher 
current  and  a lower  current,  the  balance  being  made  as  close 
as  is  easily  practicable.  The  mean  of  the  two  bridge 
readings  (r)  with  the  higher  power  (viz.,  with  a f too  large, 
and  a f too  small)  gives  x. 

Before  any  practical  examples  are  given,  a short  inquiry 
may  be  made  into  the  graph  aspect  of  this  test,  for  which 
reference  may  be  made  to  fig.  51. 


li,  are  bridge  ratio  resistances,  taken  as  equal  through- 
out. 

Resistance  R balances  x,  viz.,  that  of  broken  cable  (both  to 
earth  e). 

Artificial  copper-exposure  in  core  immersed  in  earthed 
salt  water,  and  connected  to  R,  balances  real  exposure  in  the 
core  of  cable  x,  the  broken  end  or  fault  being  in  the  sea. 

At  bridge  apex  Y are  applied  higher  and  lower  battery 
powers,  z to  L,  corresponding  to  c2  and  Ci. 

Gj  and  g2  are  points  to  which  would  be  applied  the  galva- 
nometer, for  simplicity,  here  omitted. 

p,  represents  polarisation  p.d.  at  break. 

p2  is  polarisation  p.d.  at  artificial  exposure. 

p,  and  p2  are  opposite  in  sign  to  the  p.d.’s  primarily  due  to 
Cu-Fe  elements  at  the  two  exposures  previous  to  the  appli- 
cation of  the  negative  testing  current. 

a and  B represent  apparent  increase  in  resistance,  due  to 
opposition  of  p2  and  P,  to  higher  testing  power  c2.  c and  d 
represent  further  apparent  increase  in  resistance,  due  to 
opposition  of  p,  and  px  to  lower  testing  power  c,. 

Under  the  above  conditions  with  both  natural  and  artifi- 
cial Cu  exposures  of  equal  effective  area,  on  application 
of  c* 

X + B = R + A, 

and  with  c,  applied, 

x + d = r + c. 

But  the  two  exposures  being  equal  and — let  it  be  granted 
— under  uniform  conditions  in  regard  to  cleanness  of  copper 
surface,  and  earth-connection  resistance, 

a = b and  c = D.  Therefore,  R = x. 

Let — for  the  sake  of  argument — the  artificial  exposure  be 
of  smaller  effective  area  than  that  of  the  cable  conductor. 
F then  represents  the  consequent  extra  resistance  at  the 
artificial  exposure,  p3  the  polarisation  p.d.,  e and  a the 
apparent  increased  resistance  due  to  the  opposition  of  p3 
respectively  to  c2  and  ca. 

Under  these  conditions,  that  is  to  say,  unless  R be  re- 
adjusted to  a lower  ohmic  value,  there  is  no  balance,  for 
with  C„  X + B < R + F + E. 

With  Cx,  X + D < R + F + G. 

A Heurtley  test  may  best  be  made  under  conditions  per- 
mitting the  use  of  comparatively  low  testing  currents,  the 
relative  value  of  the  higher  to  the  lower  being,  at  the  same 
time,  as  high  as  is  practicable,  not  2 : 1 as  shown  in  fig.  51. 
A proportion  5 to  1 has  given  good  results.  A Heurtley 


balance — as  has  been  shown — is  obtained  when  the  artificial 
exposure  is  so  adjusted  that  bridge  readings  under  the  higher 
and  under  the  lower  testing  current  remain  the  same. 

A graphic  illustration  of  this  is  seen  in  fig.  51,  if  for  the 
sake  of  argument  we  suppose  the  ratio  between  the  higher 
and  the  lower  testing  currents  to  be  much  higher  than  the 
2 : 1 shown  in  the  diagram. 

m and  Mj  being  equal,  we  have  with  power  c.,  the  equation 
x + b = r + a with  respective  polarisation  p.d.’s,  Pj  and 
P2.  Then  with  power  cl5  x + b = r + a with  respective 
polarisation  p.d.’s  px  and  p„. 

But  A = b .'.  r = x. 

Any  natural  or  telluric  earth  current  from  the  cable  would 
be  accounted  for  by  the  two  bridge  readings  being  observed 
to  false  zero,  if  possible,  by  R.  R.  Black’s  reduced-current 
method  as  before  described.  The  lower  testing  current  must 
be  sufficiently  high  to  well  overcome  any  possible  natural, 
i.e.,  telluric,  current  flowing  counter  to  it. 

In  practice,  however,  as  has  already  been  shown,  it  is 
unnecessary  to  arrive  at  a perfect  balance.  On  the  contrary, 
when  a fairly  close  approximation  has  been  arrived  at,  the 
arithmetic  mean  of  the  two  higher-current  bridg?  readings 
(one  with  the  artificial  exposure  too  large,  the  other  with  it 
too  small)  gives  x,  viz.,  resistance  up  to  fault  or  break. 

Some  actual  tests  by  the  Heurtley  method  are  here  tabu- 
lated. The  table  includes  (&)  number  of  Leclanchh  cells 
with  corresponding  effective  current  passing  to  line,  and 

a • values  with  corresponding  bridge  readings,  also 

details  as  to  length  of  copper  conductor  exposure  (core 
130  lb.  Cu/130  lb.  g.p.  per  n.m.)  and  the  reduction — or 
increase  as  the  case  may  be — of  a e the  area  of  artificial 
exposure. 


Test 

0>) 

Cells 

M.A. 

I 

Bridge 

readings 

A.E. 

Remarks 

Graph 

plotting 

No. 

z to 

\/  M.A. 

re  a e. 

(See 

L. 

- 

fig.  53). 

25 

53 

0 434 

u> 

6,013 

} 4ta • { 

Too 

A. 

5 

1 

1 

6,020 

6,010 

6,013 

large. 

25 

5 

5-3 

1 

0'434 

1 

| reduced  | 

Still  too 
large. 

B. 

25 

53 

0-434 

5,997 

1 again 

Too 

C. 

5 

1 

1 

5,996 

J reduced 

small. 

D. 

20 

116 

0-294 

1,250 

} lio-  { 

Too 

2 < 

5 

2-8 

0-598 

1,253 

large. 

E. 

1 

20 

5 

11-6 

28 

0-294 

0-598 

1,241 

1,241 

i in. 

Balance. 

F. 

r 

20 

11-5 

0-295 

1,251 

} ! in.  { 

Too 

G. 

3 4 

5 

2-8 

0-598 

1,257 

1,217 

large. 

H. 

20 

11-5 

0-295 

} is  in-  { 

Too 

I. 

l 

5 

28 

0-598 

1,213 

small. 

J. 

r 

20 

9"6 

0-323 

1,261 

} 1 in.  { 

Too 

K. 

4 

5 

IT 

0 954 

1,382 

large. 

L. 

20 

97 

0-321 

1,231 

} to  in.  { 

Still  too 

M. 

L 

5 

11 

0-954 

1,319 

large. 

N. 

' 

20 

130 

0 277 

1,248 

} 1 *"•  { 

Too 

O. 

5 - 
5 < 

5 

41 

0494 

1,222 

small. 

P. 

20 

130 

0-277 

1,218 

} iVin-  { 

Much  too 

Q. 

L 

5 

41 

0 494 

1,179 

small. 

R. 

Note  : 25  cells  = 37  5 volts. 

20  „ = 29  7 „ 

5 „ = 74  „ 

la  Test  No.  4,  e.c.  = 3"  against  testing  current.. 
„ No.  5,  E.o,  = 3"  assisting  ,,  „ 


The  writer  is  indebted  for  test  No.  1 to  the  kindness 
of  a friend.  This  test,  believed  by  the  writer  to  have  been 
made  by  Mr.  E.  S.  Heurtley,  was  made  on  a broken  cable, 
and  gave  the  result — 


6,010^  + 5,997 
2 


6,003‘5  ohms. 


This  was  1*5  ohms  more  than  what  eventually  proved  to 
be  the  correct  resistance — viz.,  6,002  ohms. 

For  the  bridge  readings  in  Nos.  2,  3,  4 and  5,  which 
were  made  on  an  artificial  cable  and  with  artificial  ex- 
posures, the  writer  is  indebted  to  a colleague — Mr.  J.  G.  H. 
Grey. 

In  tests  Nos.  2,  3,  4 and  5 the  correct  resistance  up  to 
break  was  in  all  cases  1,240  ohms  (ctd.).  Readings  were 
noted  to  F.z.  by  Black’s  reduced-current  method. 
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No.  2 affords  an  example  of  an  exact  balance— viz.,  1,241 
ohms,  with  both  higher  and  lower  testing  currents  ; error, 

1 ohm  ( + ). 

No.  3.  The  mean  of  the  two  readings  with  the  higher 
1 251 . 4-  1217 

current,  or—  * ■ ^ = 1,239  ohms.  Error, 

1 ohm  ( — ). 

No.  4.  During  this  test  the  cable  was  influenced  by  an 
artificial  telluric  e.c.  of  3 volts  in,  opposition  to  the  negative 
testing  current.  In  this  test  the  exposure  adjustment  was  left 
incomplete,  for  a purpose  which  will  be  explained  further 
on.  The  same  remark  applies  to  test  No.  5,  in  which  the 
conditions  were  similar  to  those  in  No.  4,  excepting  that  the 
e.c.  was  not  opposed  to,  but  was  in  the  same  direction  as  the 
negative  testing  current. 

(To  be  continued.') 


THE  ELECTRICAL  TRADE  AND 
RAILWAY  RATES  : INEQUALITY  AND 
INCONSISTENCY. 


By  S.  WHETTALL. 


In  certain  sections  of  the  electrical  trade  there  has  been 
a reduction  in  the  cost  of  production  and  also  a lowering  in 
the  prices  at  which  the  manufactured  articles  have  been 
sold,  but  there  has  not  been  any  proportionate  reduction 
in  the  railway  carriage  charges,  which  therefore  constitute 
a greater  proportion  of  the  price  when  sold  and  delivered 
than  was  hitherto  the  case.  The  reader  will,  therefore, 
probably  appreciate  the  particulars  given  in  this  short 
article,  and  admit  that  the  subject  affects  most  traders 
connected  with  the  electrical  business  in  this  country. 

It  has  been  evident  for  a long  period  that  some  traders  have 
an  advantage  over  others  in  connection  with  the  railway 
carriage  charges  over  equal  or  proportionate  distances  owing 
to  the  said  rates  being  unequal,  and  when  it  is  recollected 
that  the  electrical  trade  will  probably  pay  over  £4,000,000 
in  railway  carriage  charges  every  year,  then  the  importance 
of  the  question  of  the  disproportionate  railway  rates  will  be 
appreciated  by  traders  and  others  interested  in  railway  rates 
and  in  matters  pertaining  to  railways. 

To  give  the  reader  a clear  idea  of  the  subject  under  dis- 
cussion, it  may  be  as  well  to  mention  that  railway  rates  are 
divided  into  eight  sections  or  classes,  and  those  which 
more  particularly  relate  to  the  electrical  trade  are  Classes 
0,  1,  2,  3 and  4. 

Class  C includes  such  traffic  as  cable  tubes. 

('lass  1 includes  such  traffic  as  accumulator  plates. 

Class  2 includes  such  traffic  as  accumulator  dynamos  and 
motors. 


Claes  3 includes  such  traffic  as  electric  arc  lamps,  &c. 

Class  4 includes  such  traffic  as  electrical  instruments,  &c. 

Class  C rate  includes  the  station  terminals  for  use  of 
railway  company’s  stations,  the  service  terminals  for  use  of 
railway  companies’  sheets,  loading  and  unloading,  covering 
and  uncovering,  and  also  the  rate  for  conveyance  over  the 
railway,  which  includes  the  wagon  hire  for  use  of  the  railway 
company’s  wagons.  Cartage  is  not  included  in  the  rate  for 
Class  C traffic,  and  if  cartage  is  performed  by  the  railway 
company  it  is,  of  course,  additional  to  the  rate. 

Class  rates  1,2,.!  and  4 include  all  the  charges  given  as 
being  included  in  Class  C rate  : the  charge  for  cartage 
within  the  ordinary  boundary  is  also  included  in  these 
rates,  with,  however,  some  few'  exceptions.  That  the  incon- 
sistencies in  railway  rates  are  many  cannot  be  gainsaid,  and 
seeing  that  this  is  so,  a wide  field  for  discussion  is  opened 
up,  and  the  tables  given  hereafter  will  probably  throw  some 
light  upon  a rather  intricate  matter. 

I able  I represents  the  station  and  service  terminal 

charges. 


I al  ile  1 1 shows  the  maximum  rates  of  conveyance. 

I able  I f I represents  the  actual  mileage  rates  in  operation 
between  the  places  for  traffic  in  Classes  C,  1,  2,  3 and  4. 


Table  IV  shows  the  class  C rate  as  based  upon  the  maxi- 
mum service  and  station  terminal  charges  plus  the  maximum 
conveyance  charge. 

The  particulars  given  above  will  give  the  reader  some 
idea  as  to  the  composition  of  the  rates,  and  to  make  the  sub- 
ject clearer  all  details  with  respect  to  the  rate  charges  are 
given  hereunder  : — 

Maximum  terminals  along  with  conveyance  charges  con- 
stitute the  basis  of  all  railway  rates  with,  however,  one  excep- 
tion, and  that  is,  cartage. 


TABLE  I. — Maximum  Terminals  — Per 

Ton. 

In  respect  of  mer- 

Station ter- 

Un- 

chandise com- 

minal at 

Unload- 

Cover- 

cover- 

prised  in 
classes. 

each  end. 
s.  d. 

Loading, 
s.  d. 

ing, 
s.  d. 

ing, 

a. 

ing. 

d. 

c 

1 0 

0 

3 

0 3 

1 

1 

1 

1 6 

0 

5 

0 5 

H 

li 

2 

1 6 

0 

8 

0 8 

2 

2 

3 

1 6 

1 

0 

1 0 

2 

2 

4 

1 6 

1 

4 

1 4 

3 

3 

TABLE  II. — Maximum  Rates  op  Conveyance.. — Peb  Ton 
Per  Mile. 


In 

For  the 

For  the 

For  the 

respect  of 

first  20 

next  30 

next  50 

For  the 

merchandise 

miles,  or  any 

miles,  or  any 

miles,  or  any 

remainder 

comprised 

part  of  such 

part  of  such 

part  of  such 

of  the 

in  classes. 

distance. 

distance. 

distance. 

distance.' 

c 

l’80d. 

l‘50d. 

l-20d. 

070d. 

1 

2'20d. 

1 85d. 

l'40d. 

l’OOd. 

2 

265d. 

2 30d. 

l‘80d. 

l'50d. 

3 

3'10d. 

2‘65d. 

2’00d. 

l-80d. 

4 

3’60d. 

315d. 

2'50d. 

2-20d. 

It  should  be  noted  that  the  conveyance  rates  shown  above 
are  not  universal,  as  they  differ  slightly  over  some 
companies’  lines,  as  sometimes  they  are  fractionally  less,  and 
sometimes  slightly  higher,  than  those  given  above.  It  may 
also  be  mentioned  that  in  some  parts  of  the  country  a small 
toll  is  charged  (for  various  reasons  and  purposes),  and  the 
toll  is  usually  Id.  or  2d.  per  ton. 


TABLE  HI. 


Between 
GrimBby  and— 

1.  London 

2.  Birmingham 

3.  Manchester 

4.  Leeds  ... 


— Actual  Mileage  and  Actual  Rates  in 
Operation. — Rate  peb  Ton. 

Class.  ClaBS.  Class.  Class.  Class. 
Miles.  C.  1.  2.  3.  4, 

s.  d.  s.  d.  s.  d.  s.  d.  s,  d. 

155  18  3 28  7 35  11  41  9 50  1 

132  16  11  23  7 26  3 33  8 40  2 

9L  13  4 20  0 23  9 27  1 31  8 

53  7 11  11  8 13  4 16  8 20  0 


TABLE  IV.— Class  C Rate,  as  Based  upon  the  Maximum 
Station  and  Service  Terminal  Charges  plus  the  Maxi- 
mum Conveyance  Charges. 

Station 


Miles. 

terminal 
at  both 
ends. 

Service 

terminals. 

Maximum  conveyance 
rate  according  to 
actual  mileage. 

Total. 

Per  ton. 

Per  ton. 

Per  ton. 

Per  ton. 

s.  d. 

d. 

s,  d. 

s.  d. 

1.  155 

2 0 

8 

15  0 

17  8 

2.  132 

2 0 

8 

13  8 

16  4 

3.  91 

2 0 

8 

10  11 

13  7 

4.  53 

2 0 

8 

7 1 

9 9 

TABLE 

V.— Class  1 

Rate,  as 

Based  upon  the 

Maximum 

Station  and  Service  Terminals  plus  the  Maximum 
Conveyance  Charges  and  an  Approximate  Allowance 
for  Cartage. 


Miles. 

Station 

terminals 

at 

both 

Service 

Maximum 

conveyance 

rate 

according 
to  actual 

An 

approximate 

allowance 

for 

outage 

onds. 

terminals. 

mileage. 

both  ends. 

Total. 

Per  ton. 

Per  ton. 

Per  ton. 

Per  ton. 

Per  ton. 

s.  d. 

s,  d. 

s.  d. 

s.  d. 

s.  d, 

155 

3 

0 

1 

1 

18 

9 

5 6 

28  4 

132 

3 

0 

1 

1 

16  10 

3 0 

23  11 

91 

3 

0 

1 

1 

13 

2 

3 0 

20  3 

53 

3 

0 

1 

1 

8 

9 

3 0 

15  10 

A comparison,  showing  where  the  inequality  of  the  rates 
is  apparent,  will  be  found  in  the  following  table  : — 


Class  C. 

Class  C. 

Class  1. 

ClasB  1. 

Actual 

Maximum 

Actual 

Maximum 

rate  in 

basis  rate 

rate  in 

basis  rate 

operation. 

per  ton. 

operation. 

per  ton. 

9.  d. 

s.  d. 

s.  d. 

8.  d. 

London 

. 18  3 

17  8 

28  7 

28  4 

Birmingham . 

. 16  11 

16  4 

23  7 

23  11 

Manchester . . 

. 13  4 

13  7 

20  0 

20  3 

Leeds 

7 11 

9 9 

11  8 

15  10 
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From  the  figures,  it  is  easy  to  understand  that 
traders  in  Leeds  have  an  advantage  over  other  towns  wLen 
traffic  is  forwarded  thereto  from  Grimsby,  and  this  instance 
is  only  one  of  many,  so  that  one  naturally  asks  why  should 
railway  rates  be  cheaper  in  one  part  of  the  country  than  they 
are  in  another  ; the  only  inference  to  be  made  is  that  the 
railway  rates  require  adjusting. 

Another  instance  of  the  inequality  of  railway  rates  is 
given  hereunder,  showing  that  such  inequalities  prevail  all 
over  the  country  : — 


Bristol 

Miles. 

Class  C rate  actually 
in  operation. 
Per  ton. 
s.  d. 

Class  C rate  as  based 
upon  the  maximum  ter- 
minals and  conveyance 
charges. 

Per  ton. 
s.  d. 

and  London 

118| 

13  1 

15  7 

Birmingham  ... 

87J 

10  6 

13  3 ’ 

Manchester  ... 

166 

18  4 

18  4 

Leeds  

202J 

20  4 

20  4 

In  this  case  it  will  be  seen  that  the  traders  in  London 
and  Birmingham  receive  a certain  amount  of  benefit  over  and 
above  probable  competitors  in  either  Manchester  or  Leeds, 
and  such  instances  as  these  clearly  prove  the  need  of  reform 
or  amendment  in  railway  rates,  as  it  is  unjust  that  some 
traders  should  obtain  better  rates  thah  others. 


OVER-RUN  AIR  PUMPS. 


[coinir>'iCATi!.D.] 


Engineers  who  are  a little  careless  of  their  pipe  joints  have 
to  pay  for  the  same  in  poor  vacua.  This  poor  vacua  they 
then  endeavour  to  cure  by  over-running  the  air  pump. 
Doing  this  is  perfectly  useless,  and  pays  about  as  well  as  the 
endeavour  of  a man  to  lift  himself  by  his  own  boot  straps. 
To  over-rnn  an  air  pump  is  to  vitiate  the  vacuum,  for  it  is 
not  possible  under  ordinary  conditions  to  secure  its  best 
efficiency  above  a certain  speed.  Let  an  Edwards 
air  pump  be  taken  as  an  example.  When  the  bucket  descends, 
its  conical  base  projects  the  water  which  has  gathered  in 
the  conical  bottom  of  the  casing,  round  a curved  passage 
into  the  pump  barrel.  The  prompt  return  of  the  bucket 
covers  the  port  through  which  the  water  has  been  shot,  and 
through  which  also  the  air  from  the  condenser  has  entered 
the  almost  vacuous  space  above  the  bucket.  The  two  fluids 
are  more  or  less  converted  into  foam,  and  this  proceeds  to 
settle  upon  the  face  of  the  bucket  in  a layer  of  water 
and  a superincumbent  layer  of  air.  Given  time,  this  sepa- 
ration would  be  complete  and  the  air  would  be  discharged 
through  the  upper  valves,  followed  by  the  excess  of  water 
beyond  that  requisite  to  fill  the  clearance  space,  but  with- 
out sufficient  time  there  cannot  be  complete  separation,  and 
there  will  remain  on  the  bucket  the  clearance  volume  of 
foam  at  atmospheric  pressure.  The  air  of  that  foam  expands 
on  the  down  stroke  of  the  bucket,  and  the  vacuum  formed 
above  the  bucket  fails  to  attain  to  that  proper  to  the 
temperature  of  the  water  ; less  air  enters  the  ring 
port  and  the  efficiency  of  the  pump  is  permanently  reduced. 
By  slower  running,  such  a pump  would  have  a better 
efficiency.  Because  of  this  foaming,  the  clearance  above  the 
bucket  should  be  a minimum  in  order  that  the  clearance 
layer  shall,  if  possible,  be  solid  water,  so  as  to  ensure  the 
fullest  discharge  of  the  foam  layer.  An  inefficient  pump  may 
be  improved  by  attending  to  the  clearance.  In  an  Edwards 
pump,  wear  of  the  bearings  tends  to  shorten  the  rod  and 
reduce  the  clearance,  so  that  a pump  needs  to  be  watched 
against  entire  disappearance  of  clearance  as  well  as  against 
the  lining  np  of  bearings  to  give  too  long  a rod  and  excess 
clearance. 

In  considering  the  interaction  between  an  air-pump  and 
the  condenser  to  which  it  is  connected,  two  conditions  are 
prominent.  Assuming  the  air-pump  clearance  is  filled  with 
water,  the  vacuum  formed  above  the  bucket  is  simply  that 
due  to  the  pressure  of  aqueous  vapour.  In  the  condenser, 
assuming  the  same  temperature,  there  are  two  pressures 
combined — that  of  the  aqueous  vapour  and  that  of  the  air 
which  is  present.  The  absolute  pressure  in  the  condenser  is 
greater  than  that  of  the  air-pump  space  by  the  amount  of 
the  partial  pressure  of  the  air.  But  two  different  pressures 
cannot  exist  in  free  communication,  the  gas  at  the  higher 


pressure  must  lush  into  the  lower  pressure  space  until  equili- 
brium is  maintained.  When  the  air-pump  bucket  opens  this 
communicating  passage,  the  mixed  vapour  rushes  in  from  the 
condenser  ; this  raises  the  pressure  in  the  pump  chamber, 
and  the  vapour  already  there  partially  condenses  ; and  this 
action  goes  on  until  the  inrushing  vapour  has  carried  with 
it  so  much  air  as  to  bring  the  ratio  of  air  to  aqueous  vapour 
to  the  same  figure  in  each  vessel. 

It  is,  of  course,  still  assumed  that  the  water  temperature 
remains  equal  in  both  vessels.  Presumably  if  a vessel  of 
water  is  hotter  at  one  end  than  at  the  other,  any  air  that  may 
be  present  will  collect  at  the  colder  end  in  order  to  bring  the 
sum  of  the  two  partial  pressures  of  air  and  water  vapour  to 
the  same  figure.  This  is  the  scientific  reason,  in  addition  to 
others,  why  air  is  best  drawn  from  the  coolest  part  of  a 
condenser,  and  it  would  conduce  to  efficiency  of  an  air  pump 
could  its  barrel  be  well  cooled.  Apparently  the  Edwards 
air  pump,  with  a continuous  small  cold  water  spray  into  the 
barrel  to  maintain  a full  clearance  space,  would  act  well  as  a 
dry  air  pump,  the  water  being  removed  from  the  condenser 
by  a wet  pump  or  even  barometrically.  Such  a pump  would 
represent  a thoroughly  cold  end  to  the  condenser,  into  or 
towards  which  air  would  rush  automatically  to  maintain 
equilibrium  of  pressure.  The  laws  of  mixed  vapours  tell  us 
that  the  space  above  water  of  a given  temperature  will  always 
contain  a definite  weight  of  aqueous  vapour  per  unit  of 
space  irrespective  of  the  presence  of  other  gases.  This  law 
underlies  the  action  of  the  air  pump,  and  explains  why  air 
will  rush  into  a space  until  the  ratio  of  air  is  brought  up 
to  that  of  the  space  whence  the  air  flowed. 

Equalisation  of  pressure  is,  of  course,  instantaneous  or 
practically  so,  the  molecular  velocity  of  the  gas  or  vapour 
involved  being  many  hundred  feet  per  second,  and  time  being 
therefore  negligible.  But  time  is  not  negligible  when  there 
is  any  question  of  the  settling  out  of  foam  into  its  constitu- 
ents, gaseous  and  liquid.  Hence  the  danger  of  over-running. 


PROCEEDINGS  OF  INSTITUTIONS. 


The  Electrical  System  of  the  L.C.C.  Tramways. 

In  connection  with  the  above  paper,  by  Mr.  J.  H.  Rider,  which 
was  read  at  the  meeting  of  the  I.E.E.  on  March  25th  last  and  dis- 
cussed on  two  subsequent  dates,  our  readers  will  remember  that 
Mr.  Rider’s  reply  was  held  over  owing  to  shortness  of  time.  As 
many  of  the  points  raised  were  of  considerable  interest,  we  briefly 
extract  some  of  Mr.  Rider’s  remarks  from  his  published  reply  in 
the  Journal  of  the  Institution  of  Electbical  Engineers. 

Mb.  Rider  said  he  considered  the  change  of  site  from  Camber- 
well to  Greenwich  to  have  been  justified  by  the  results ; it  had  to 
be  remembered  that  the  railway  company  stipulated  that  the  pro- 
posed eiding'.at  Camberwell  should  only  be  used  for  three  hours  in 
the  night.  A recent  quotation  by  London  coal  merchants  for 
Scotch  coal  showed  a saving  of  2s.  3d.  per  ton  delivered  at  Green- 
wich as  compared  with  Camberwell ; there  was  also  the  question  of 
condensing  to  be  considered,  as  cooling  towers  would  certainly  have 
proved  a public  nuisance.  He  doubted  whether  the  site  would 
have  been  big  enough  to  contain  cooling  towers  for  22  million  lb. 
water  per  hour.  He  could  not  agree  that  25  per  cent,  spare  boiler 
plant  was  too  much  if  the  best  results  were  to  be  obtained  ; the 
new  Babcock  boilers  were  bigger  than  the  original  Stirling  units, 
and  anything  larger  would  have  involved  more  cofitly  buildings. 
The  type  of  reciprocating  engine  adopted  at  Greenwich  was  from 
experience  the  beat  for  large  powers,  and  its  speed  had  not  proved 
too  high.  The  6,600-volt  pressure  for  transmission  was  adopted  as 
beiDg  low  enough  to  get  rid  of  many  of  the  electrical  troubles 
experienced  at  higher  pressures,  while  still  sufficiently  high  for  satis- 
factory economy  when  the  average  distance  and  load  density  were 
considered.  Experience  had  shown  that  the  85  percent,  power  factor 
for  which  the  turbines  were  designed  was  more  in  accordance  with 
actual  work  than  the  94  per  cent,  of  the  reciprocating  plant.  The 
power  factor  of  the  plant  as  a whole,  at  full  load  was  from  90  to  93 
per  cent. ; at  half  load  from  80  to  85  per  cent.,  and  at  light  load 
during  the  night  about  70  per  cent.  Considerable  economies  had 
been  found  from  the  turbines  which  were  run  on  heavy  constant 
load,  the  reciprocating  plant  filling  up  the  hollows,  and  also  work- 
ing at  its  most  economical  load,  viz,,  f full  load.  The  coal  con- 
sumption per  unit  delivered  to  sub-stations  had  decreased  by 
something  like  20  per  cent,  since  the  beginning  of  1909.  The 
impulse  turbine  was  not  adopted  for  extensions,  because  the  author 
hoped  to  obtain  any  more  reliability  with  it  on  account  of  larger 
radial  clearances.  The  aim  of  the  Btation  was  to  maintain  an 
outside  supply  under  all  conditions,  and  the  author  considered  that 
nothing  but  a hand-operated  switch  could  be  relied  on  to  pull  a 
machine  out  of  circuit,  in  the  event  of  a failure  of  the  machine 
itself.  With  the  present  system  of  earthing,  no  trouble  was  ex- 
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perienced  with  the  a.c.  motors  driving  the  centrifugal  pumps.  As 
regarded  sub-station  efficiency,  the  average  of  the  synchronous 
sub-stations  was  73  5 per  cent.,  and  of  the  induction  sub-stations 
82  1 per  cent.,  but  this  did  not  necessarily  indicate  the  comparative 
efficiencies  of  the  two  types  of  plant.  There  was  nothing  like  one- 
third  spare  plant  in  the  sub-stations,  which  frequently  operated  on 
their  overload  capacity. 

In  reply  to  several  speakers  who  drew  attention  to  the  heavier 
energy  consumption  per  car-mile  of  the  L.O.O.  cars  as  compared 
with  other  cities,  notably  Glasgow,  he  pointed  out  that  if  allow- 
ances were  made  for  the  greater  weight  and  higher  speed  of 
the  London  cars,  and  the  frequent  traffic  stoppages,  it  would  be 
found  that  there  was  no  great  difference  between  the  energy  con- 
sumptions in  the  two  cases. 


Institution  of  Electrical  Engineers  (Manchester  Section). 

The  opening  meeting  of  the  session  of  the  above  Section  was  held 
on  Friday  evening,  the  22nd  ult.,  when  the  chairman,  Mb.  S.  J. 
Watson,  delivered  his  inaugural  address. 

Referring  first  to  the  steps  recently  taken  by  the  Council  to 
acquire  the  Medical  Examination  Hall  on  the  Victoria  Embank- 
ment as  a permanent  home  for  the  Institution,  Mr.  Watson 
expressed  the  opinion  that  such  a centre  could  not  fail  to  be  of 
immense  advantage  to  the  Institution,  and  that  a grave  error  in 
judgment  would  have  been  made  if  full  advantage  had  not  been 
taken  of  the  opportunity  when  it  arose.  He  regretted  that  during 
the  last  few  years  there  had  at  times  been  a difficulty  in  obtaining 
suitable  papers  for  Institution  meetings.  It  was  necessary  in  some 
cases  for  members  to  obtain  permission  from  their  employers  before 
offering  a paper,  and  permissson  was,  he  was  afraid,  sometimes 
withheld  on  the  grounds  that  the  information  given  might  be  used 
to  the  prejudice  of  such  employers.  While  there  were  doubtless 
some  trade  secrets  that  could  be  maintained  absolutely  inviolable, 
he  did  not  think  there  was  very  much  electrical  manufacturing 
work  carried  out  that  might  be  classified  under  this  heading. 
Most  electrical  manufacturers  had  received  benefits  in  one  way  or 
another  from  the  work  carried  on  by  the  Institution,  and  in  return 
they  should  do  what  they  could  to  encourage  their  employes  to  join 
the  Institution  and  contribute  to  its  success. 

He  had  also  found  that  members  who  were  engaged  on  the 
manufacture  of  special  apparatus  did  not  care  to  offer  papers  on  the 
subject  they  were  most  intimately  acquainted  with  because  they 
were  afraid  competitors  might  consider  they  were  trying  to  obtain 
a cheap  advertisement.  Such  a feeling  could  be  carried  too  far. 
Most  of  them  had  to  specialise  in  one  direction  or  another,  and 
those  whose  everyday  work  was  in  one  direction  were  just  the  men 
most  capable  of  giving  information  in  regard  thereto. 

Dealing  with  the  development  of  electric  supply  undertakings 
during  the  past  15  years,  he  could  not  help  being  impressed  with 
the  remarkable  growth  that  had  taken  place  during  a comparatively 
short  period  of  time.  He  had  prepared  a table  giving  a summary 
of  the  records  contained  in  issues  of  Lightning  and  the  Electrical 
Times  in  1894,  1899,  1904  and  1909,  so  that  they  would  see  the 
improvements  which  had  taken  place  during  three  periods  each  of 
five  years. 


Records  op  Supply  Undertakings. 


No.  of  undertakings 
Cap.  expenditure,  £ 
Plant  installed,  kw. 
Inc.  in  capital,  £ ... 

Inc.  in  plant,  kw 

Cap.  outlay  per  kw. 
Cost  per  add.  kw.  ... 
Maximum  load,  kw. 


1894.  1899. 

30  100 

4,472,925  11,895,993 
32,108  112,631 

7,423,068 
80,523 
£139  £105 

£92 
78,866 
70 


1904. 

225 

38,284,458 
454,565 
26.388,465 
341,934 
£84 
£77  ' 
269,680 


1909. 

290 

57,818,142 

795,036 

19,533,684 

340,471 

£72 

£57 

501,941 


Units  sold 

15,231,181 

76,432,250 

349,003,935 

824,819,503 

Increase  in  output... 

61,201,069 

272,571,685 

475,816,568 

% increase  

401 

357 

156 

Units  sold  per  £1 

expended 

3'4 

64 

91 

14-2 

Units  per  add.  £1 

expended 

8'2 

10  3 

24'4 

Revenue  ...  .., 

% to  capital 

£392,077  £1,556,262  £4,763,111 
87  131  12-4 

£7,528,321 
12  8 

Inc.  in  revenue,  £... 

1,164,185 

3,206,849 

2,665,210 

Revenue  per  unit ... 

616d. 

4 89d. 

3'27d. 

2 16d. 

Rev.  per  add.  unit 

4 55d. 

2 82d. 

l’34d. 

Working  expenses,  £ 

243,021 

786,115 

2,334,088 

3,681,504 

% to  revenue 

62 

51 

49 

49 

Cost  per  unit 

3’82d. 

2 47d. 

rood. 

T07d 

Cost  of  add.  units,  £ 

543,094 

1,647,973 

1,347,416 

CoBt  per  add.  unit 

2 13d. 

l’36d. 

63d. 

Gross  profit,  £ 

149,056 

770,147 

2,429,028 

3,846  817 

% to  capital 

3'3 

6-4 

0-3 

66 

Inc.  in  gross  profit,  £ 

621,091 

1,658,876 

1,417,794 

% to  add.  capital  ... 

8 3 

6 3 

7 2 

Load  factor,  total 

output  

110 

14-7 

18'7 

Load  factor,  add. 

output  

16  3 

233 

The  amount  of  capital  invested  had  increased  from' four  to  nearly 
sixty  millions  of  money  in  fifteen  years. 

Ascertaining  the  coat  of  the  extra  units  sold  from  year  to  year, 
and  the  extra  capital  charges  incurred  in  supplying  the  extra  units, 


gave  some  very  valuable  assistance  when  working  out  the  price  to 
be  charged  to  cover  the  cost  of  supplying  large  consumers.  Apply- 
ing this  method  to  the  past  seven  years’  records  of  the  undertaking 
with  which  he  was  connected,  during  which  time  the  output  had 
increased  nearly  tenfold  and  large  extensions  had  been  carried  out 
to  plant  and  mains,  he  found  that  the  extra  generating  costs 
amounted  to  '203d.  per  unit,  the  extra  capital  charges  on  plant  to 
l.r>4d.  per  unit,  the  extra  distributing  costs — i.e.,  repair  and  capital 
charges  on  mains,  &c.,to  '234d.  per  unit,  and  the  extra  management 
charges  to  ’087d.  per  unit,  so  that  the  total  additional  cost  of 
supplying  the  extra  units  amounted  to  '768d.  per  unit.  The  load 
factor  of  the  increased  output  had  been  23  2 per  cent.  The  capital 
cost  per  kw.  of  plant  and  mains  installed  had  decreased  from  £139 
in  1894  to  £72  in  1909 ; the  number  of  units  sold  per  £1  of  capital 
invested  had  increased  from  3'4  to  14‘2  ; the  average  price 
charged  had  been  reduced  from  616d.  to  216d.  per  unit,  and  the 
gross  profit  had  gone  up  from  3 3 per  cent,  to  6 6 per  cent. 
Whereas  the  cost  of  the  plant  and  mains  added  during  the  period 
1894  to  1899  was  £92  perKW.,  the  cost  of  the  additions  during  the 
period  1904  to  1909  was  only  £57  per  kw.,  and  the  additional 
working  expenses  for  the  increase  in  the  output  between  1894  and 
18'. )9  was  213d.  per  unit,  whereas  the  cost  for  the  increase  in  output 
between  1904  and  1909  was  only  ’68d.  per  unit.  There  was  a differ- 
ence of  293,095  kw.  between  the  total  capacity  of  the  plant  in- 
stalled and  the  maximum  load  recorded ; that  is  to  say,  no  less 
than  37  per  cent,  of  the  total  plant  was  provided  as  spare.  This 
represented  a capital  expenditure  of  over  six  millions,  which  was 
entirely  unproductive,  inasmuch  as  it  did  not  earn  one  penny  of 
income. 

Within  a distance  of  8 or  10  miles  of  the  Manchester  Town  Hall 
there  were  some  20  public  generating  stations,  having  between 
them  a total  capacity  of  100,000  kw.,  which  had  probably  cost  over 
two  million  pounds.  To  construct  a system  of  mains  partly  above 
and  partly  below  ground,  so  as  to  interconnect  these  generating 
stations,  would  cost  about  £150,000,  but  by  so  doing  it  would  be 
possible  to  reduce  the  quantity  of  spare  plant  from  37  per  cent,  to, 
say,  12  per  cent.,  and  enable  the  existing  stations  to  supply  an  in- 
crease in  load  of  25,00t)  kw.  without  any  further  expenditure,  thus 
making  use  of  existing  plant  having  a value  of  about  £500,000  at  a 
cost  of  £150,000  on  mains.  Some  additional  expenditure  would  be 
necessary  to  provide  converters  at  some  of  the  existing  works,  but 
against  this  might  be  put  the  saving  in  working  expenses  through 
running  the  plant  at  higher  efficiencies. 

Bearing  in  mind  the  rapidity  with  which  power  stations  were 
constructed  one  after  the  other  about '1894,  it  might  be  said  that 
with  the  knowledge  and  experience  then  available  the  majority  of 
the  work  was  carried  out  on  lines  that  had  very  well  withstood  the 
test  of  time.  It  appeared  to  him  that  only  one  serious  mistake  was 
made,  which  had  only  become  apparent  as  one  extension  after 
another  had  had  to  be  carried  out— the  common  practice  originally 
adopted  of  erecting  the  generating  stations  in  thickly-populated 
districts,  in  order  to  keep  down  the  expenditure  on  mains,  without 
taking  into  consideration  either  the  facilities  provided  for  obtaining 
delivery  of  fuel,  the  provision  of  an  adequate  supply  of  water  for 
condensing  purposes  or  providing  ample  room  for  extensions. 

The  growth  which  would  take  place  was  very  much  under- 
estimated, and  in  consequence  of  this  want  of  foresight  it  had  been 
necessary  in  many  cases  to  construct  new  generating  stations  on 
more  suitable  sites,  or  to  make  good  the  deficiencies  of  the  existing 
sites  at  considerable  expense. 

The  reduction  in  the  average  cost  per  unit  between  1894  and 
1909  had  been  brought  about  principally  through  the  increase  in 
the  output  and  the  better  load-factor  conditions,  but  these  influ- 
ences did  not  appear  to  be  sufficient  to  account  for  the  reduction 
which  had  taken  place  in  the  fuel  cost ; speaking  broadly,  there 
had  not  been  any  considerable  change  in  the  design  or  arrangement 
of  generating  plants  to  account  for  this  reduction. 

At  the  present  time  equally  good  results  were  apparently  being 
obtained  from  both  the  impulse  and  the  reaction  type  of  turbine, 
but  it  would  appear  that  the  impulse  machine  was  being  used  to 
an  increasing  extent  in  the  large  sizes.  The  tendency  of  turbine 
construction  was  to  increase  the  clearances,  reduce  the  number  of 
stages  and  to  shorten  the  length  between  bearings,  and  progress 
along  these  lines  was  likely  to  be  more  successful  with  the  impulse 
than  with  the  reaction  machine. 

The  question  of  some  importance  to  supply  undertakings  was  to 
what  extent  the  costs  could  be  reduced  by  the  employment  of 
exhaust  steam  turbines. 

In  order  to  illustrate  the  effect  of  installing  exhaust  turbines  in 
an  existing  generating  station,  he  assumed  a case  where  4,000  kw. 
of  reciprocating  plant  was  installed,  and  worked  out  the  costs. 

His  conclusion  was  that  for  public  generating  stations,  the 
circumstances  would  have  to  be  exceptional  to  result  in  any 
ultimate  advantage  from  installing  exhaust  or  mixed-pressure 
turbines,  as  compared  with  high-pressure  turbines  of  equal  capacity. 
A very  wide  field,  however,  existed  for  the  application  of  exhaust 
turbines  for  other  purposes,  such  as  collieries,  rolling  mills,  ship 
yards,  and  other  industries  particularly  where  large  non-condensing 
engines  were  used.  In  many  such  cases  the  output  could  be  increased 
100  per  cent  with  the  same  consumption  of  fuel,  and  electric 
motors  Supplied  from  the  generator  connected  to  the  exhaust 
turbine  could  be  substituted  for  the  many  small  non-condensing 
engines  usually  required  for  other  duties,  so  effecting  a still  further 
Baving  in  the  fuel  consumption.  Inasmuch  as  the  load  factor  was 
slowly  but,  surely  improving,  it  waB  not  unlikely  that  in  the  near 
future  it  would  be  found  economical  to  install  gas  engines  to  deal 
with  at  least  that  portion  of  the  load  having  the  highest  load 
factor. 

For  a direct-current  station  situated  in  a good  position  for 
obtaining  coal  supplies,  a combination  of  gas  engines  as  the  prime 
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movers  with  large  storage  battery  capacity,  appeared  to  be  an 
excellent  arrangement.  The  combination  would  not  much  exceed 
in  cost  the  steam  plant  capable  of  dealing  with  the  same  maximum 
demand,  and  as  the  working  load  factor  of  the  gas  engine  would 
probably  reaoh,  if  not  exceed,  60  per  cent.,  there  was  little  doubt  that 
the  fuel  costs  and  the  working  expenses  generally  would  be  lower 
than  for  the  steam  station. 

Power  station  engineers  were  evidently  appreciating  the  many 
advantages  incidental  to  the  use  of  storage  batteries  on  a compre- 
hensive scale.  During  the  last  few  years  batteries  many  sizes 
larger  than  previously  contemplated  had  been  put  into  use,  and  the 
ideal  conditions  of  supply  of  gas  and  water  undertakings  in  regard 
to  storage  might  even  be  realised  in  the  near  future. 

The  best  results  were  now  obtained  from  large  plants,  although 
they  sometimes  had  to  be  worked  on  light  loads ; small  sets  had  to 
be  replaced  by  large  ones,  and  those  responsible  for  the  manage- 
ment should  use  every  opportunity  to  provide  funds,  whether  under 
the  heading  of  reserve  or  depreciation  to  enable  the  value  of  such 
obsolescent  plant  to  be  entirely  written  oS  from  to  time,  so  that 
the  net  capital  expenditure  should  only  represent  the  value  of  the 
plant  capable  of  being  usefully  and  economically  employed  under 
modem  conditions. 

There  was  no  donbt  that  many  manufacturers  appreciated,  and 
had  taken  full  advantage  of,  the  improved  results  obtained  by 
using  direct-current  motors  with  efficient  long  range  speed  regu- 
lating devices,  and  wonld  not  have  a constant-speed  motor,  even  if 
it  were  given  to  them.  Two  textile  manufacturers  in  Bury  had 
installed  a few  direct-current  motors  with  shunt  regulators  to  drive 
a portion  of  their  premises ; these  worked  very  well,  and  he  was 
subsequently  approached  in  regard  to  the  driving  of  the  remainder 
of  the  mills.  In  each  case,  on  pointing  out  how  much  better  it 
would  be  to  use  constant-speed  a.c.  motors  with  no  brush  or  commu- 
tator troubles,  he  was  told  that  they  did  not  want  constant  speed,  as 
they  had  found  it  exceedingly  convenient  to  alter  the  speed  slightly 
to  suit  the  work  they  might  happen  to  be  engaged  on,  and  they  had 
not  experienced  any  commutator  troubles. 

The  development  of  our  public  supply  undertakings  had  been 
very  materially  assisted  by  the  hiring-out  of  different  kinds  of 
apparatus,  particularly  of  motors,  and  Mr.  Watson  pointed  out 
that  inasmuch  as  Parliament  had  granted  powers  both  to 
municipalities  and  to  companies  to  establish  and  to  work  electrical 
supply  undertakings,  the  same  treatment  should  be  meted  out 
to  both  alike.  If  an  undertaking  established  by  a company  in  one 
district  was  allowed  to  supply  its  consumers  direct  with  hired 
apparatus,  it  wonld  be  very  unfair  to  debar  a similar  undertaking 
established  by  a local  authority  in  a neighbouring  district  from 
doing  the  same  thing.  The  majority  of  municipal  undertakings 
were  directed  and  managed  at  least  as  well  a3  those  financed  by 
private  enterprise. 

It  was  probably  less  difficult  to  ascertain  the  amount  to  be 
charged  to  individual  consumers  on  account  of  the  working  ex- 
penses of  the  generating  plant  than  to  arrive  at  a fair  figure  for  the 
cost  of  distribution.  Apart  from  other  factors,  an  appreciable 
difference  in  price  should  be  quoted  to  a consumer  who  only 
necessitated  an  expenditure  £100  on  mains  as  compared  with 
another  at  a distance  on  whose  behalf  £5,000  had  to  be  spent. 

The  cost  of  meter  reading  and  repairs,  office  expenses  in  making 
out  and  collecting  accounts,  depended  entirely  on  the  number  of 
consumers  supplied  and  was  independent  of  the  consumption  of 
each  consumer.  Assuming  that  500  consumers  were  supplied 
using  between  them  1,000,000  units  a year  and  that  the  cost  of  the 
above  items  came  to  £500  a year,  equal  to  £1  per  consumer  per 
annum,  or  an  average  cost  of  T2d.  per  unit  on  the  total  con- 
sumption, if  one  additional  large  consumer  were  connected  using 
another  1,000,000  units  a year,  which  at  a power  rate  of  a half- 
penny per  unit  would  give  an  income  of  rather  more  than  £2,000 
a year,  the  extra  cost  of  the  items  mentioned  would  only  be  £1 
per  annum  instead  of  another  £500,  and  it  would  be  grossly  unfair 
to  reduce  the  charges  to  the  other  500  consumers  by  '06d.  per  unit 
and  to  charge  the  larger  consumer  'oGd.  instead  of  od.  per  unit 
when  the  actual  cost  of  supplying  him  was  quite  an  insignificant 
sum.  Moreover,  the  difference  between  the  price  of  -56d.  and  -50d. 
per  unit  on  the  output  supplied  to  the  large  consumer  was  12  per 
cent.,  and  represented  in  cash  nearly  £250  a year,  no  small  matter 
in  these  days  of  competition. 

He  mentioned  these  two  aspects  of  the  problem  to  illustrate  the 
difference  which  must  be  made  in  the  charges  as  between  one 
conBamer  and  another  if  the  business  was  to  be  carried  out  on 
sound  commercial.lines,  and  how  unjustified  was  the  contention  so 
often  put  forward  by  those  insufficiently  acquainted  with  the 
-ubject  that  all  consumers  should  be  charged  alike,  without  taking 
into  consideration  all  the  circumstances  of  the  case. 

He  had  heard  the  remark  made  time  after  time,  that  if  any 
great  progress  was  to  be  made  in  the  application  of  motor  power 
supply  from  public  mains,  the  price  would  have  to  be  brought  down 
to  about  -30d.  per  unit,  because  that  was  the  total  inclusive  price 
(usually  stated  as  rather  on  the  high  side)  it  was  costing  large 
consumers  to  work  their  own  plant.  If  there  was  one  fact  more 
♦a?i,an0tller  stood  out  prominently  in  connection  with  most 

of  the  supply  undertakings  in  Lancashire,  it  was  the  tremendous 
growth  in  the  demand  for  power  supply  during  the  last  few  years. 

He  felt  quite  sure  that  it  was  unnecessary  to  quote  so  low  a 
figure  nowadays.  Many  large  manufacturing  concerns  had  found 
it  remunerative  in  the  long  run  to  purchase  from  outside  sources 
& prices  varying  between  -75d.  and  -50d.  per  unit,  depending 
0°tb®conditionB,  but  unfortunately  it  was  difficult  to  get  those 
wqo  had  made  the  change  to  come  forward  and  give  facts  and 
ngures  to  show  what  electrical  driving  had  done  for  them.  There 
not  the  slightest  doubt  also  that  a price  between  75d.  and 
•xia.  per  unit  was  quite  sufficient  to  enable  most  of  the  larger 


undertakings  to  maintain  and  even  improve  their  financial  positions, 
as  their  accounts  showed,  that  with  the  access  of  the  power  load  at 
these  low  prices  the  working  expenses  per  unit  had  been  very 
largely  reduced  and  improved  financial  results  attained.  These 
prices  were  only  intended  to  refer  to  mills  or  workshops  using  the 
supply  during  ordinary  factory  hours,  and  where  fuel  could  be 
obtained  at  about  83.  per  ton.  For  longer  hours  the  price  could  be 
appreciably  reduced. 

During  the  past  15  years  the  price  of  all  standard  electrical 
apparatus  had  been  reduced  50  per  cent,  to  75  per  cent. 

The  only  matter  for  regret  was  that  many  of  the  old-established 
manufacturing  concerns  who  had  contributed  so  largely  to  the 
success  of  the  industry,  had  not  themselves  received  the  financial 
reward  their  services  deserved.  He  could  hardly  believe  that  the 
small  increase  in  price  necessary  to  re-establish  the  majority  of 
manufacturers  in  a strong  financial  position  would  have  any 
appreciable  effect  on  the  demand,  and  unless  greater  financial 
stability  could  be  secured  in  one  way  or  another,  it  would  be 
difficult,  if  not  impossible,  to  maintain  our  position  in  the  vanguard 
of  the  army  of  progress. 

It  seemed  more  than  probable  that,  when  a future  address  or 
paper  was  written  dealing  with  a similar  period  to  that  covered  by 
this  address,  less  changes  and  improvements  would  have  taken  place 
than  had  occurred  during  the  past  period. 


A.  New  Steam-Electric  Locomotive. 

At  the  opening  meeting  of  the  Glasgow  University  Engineering 
Society,  held  in  Glasgow  on  Friday,  October  29th,  Mr.  Hugh  Reid, 
deputy-chairman  and  chief  managing  director  of  the  North  British 
Locomotive  Co.,  delivered  hi3  inaugural  address  as  honorary  pre- 
sident. The  subject  was  “ The  First  Steam  Turbine  Electric  Loco- 
motive,” and  Mr.  Reid  described  a new  type  of  engine  at  present 
under  construction  on  the  Reid-Ramsay  system  at  his  firm’s  works. 
Mr.  Reid  explained  that  various  proposals  had  been  made  to 
electrify  existing  steam  railways,  but  the  anticipated  cost  for  con- 
version and  of  prospective  and  subsequent  maintenance  had 
hitherto  prevented  progress.  Attempts  had  been  made  to  intro- 
duce independent  self-generating  electric  units  that  might 
operate  over  existing  railway  systems  without  necessitating 
any  electrical  equipment  on  the  railways  themselves.  Th  j 
Heilmann  steam-electric  locomotive,  built  in  1894,  was  the 
most  notable  of  these  attempts,  and  the  Reid-Ramsay  loco- 
motive was  a development  of  that  idea,  but  on  a different  and 
more  practical  basis.  Proceeding,  Mr.  Reid  gave  the  following 
description  of  the  new  engine Steam  is  generated  in  a boiler  of 
the  ordinary  locomotive  type,  which  is  fitted  with  a superheater, 
and  the  coal  and  water  supplies  are  carried  in  the  side  bunkers 
and  side  water  tanks  at  both  sides  of  the  boiler.  The  steam 
from  the  boiler  is  led  to  a turbine  of  the  impulse  type,  running  at 
a speed  of  3,000  R.p.m.,  to  which  is  directly  coupled  a continuous- 
current,  variable-voltage  dynamo  or  generator.  The  dynamo 
supplies  electrical  energy  at  from  200  to  600  volts  to  four  series- 
wound  traction  motors,  the  armatures  of  which  are  built  on  the 
four  main  or  driving  axles  of  the  locomotive.  The  exhaust  steam 
from  the  turbine  passes  into  an  ejector  condenser,  and  is,  together 
with  the  circulating  condensing  water,  delivered  eventually  to  the 
hot  well.  As  the  water  of  condensation  is  free  from  oil,  it  is 
returned  from  the  hot  well  direct  to  the  boiler  by  means  of  a feed 
pump,  and  the  supply  of  water  carried  in  the  tanks  is  actually 
circulating  water  for  condensation  purposes.  It  is  circulated  by 
by  means  of  small  centrifugal  pumps  driven  by  auxiliary  steam 
turbines  placed  alongside  the  main  turbine  and  dynamo.  The 
cooler  is  situated  in  front  of  the  locomotive,  where 
the  full  benefit  of  the  blast  of  air  caused  by  the 
movement  of  the  locomotive,  aided  by  a fan,  is  utilised. 
As  the  condensation  of  the  exhaust  steam  deprives  the  locomotive 
boiler  of  the  usual  exhaust  blast,  in  the  experimental  locomotive, 
forced  draught  is  provided  by  means  of  a small  turbine-driven  fan, 
placed  within  the  cooler,  so  that  it  will  deliver  hot  air  to  the 
boiler  fire,  and  at  the  same  time  assist  the  current  of  air  through 
the  cooler.  The  small  switchboard  and  the  instruments  required, 
the  controller  for  grouping  the  four  motors  in  series,  series-parallel 
and  parallel,  according  to  the  drawbar  pull  to  be  exerted,  and  the 
regulator  for  controlling  the  voltage  in  the  electrical  circuit,  and 
consequently  the  speed  of  the  train,  are  all  placed  on  the  driver’s 
platform  within  easy  reach.  The  whole  is  mounted  upon  a strong 
under-frame,  which  is  carried  upon  two  eight-wheeled  compound 
bogies  so  constructed  that  they  will  easily  negotiate  curves.  Each 
bogie  carries  two  of  the  four  motors.  The  arrangement  is  the  out- 
come of  much  thought  and  some  experiment  over  a period  of  several 
years,  and  is  being  carried  out  on  a large  scale,  and  at  heavy  cost. 
As  the  engine  is  intended  for  express  passenger  main-line  work,  it 
is  hoped  to  obtain  comparisons  from  its  actual  working  with  the 
performances  of  the  reciprocating  steam  locomotives,  especially  as 
regards  the  relative  consumption  of  fuel  and  water,  and  as  to  the 
efficiency  of  transforming  the  energy  of  steam  into  draw  bar  or 
train  pull,  and  also  the  relative  rapidity  of  acceleration  under  the 
old  and  new  systems. 

Most  of  the  component  parts  of  this  steam  turbine  electric 
locomotive  have  already  proved  themselves  effective  and  efficient 
in  other  applications,  and  the  novelty  lies  in  the  combination  of  the 
different  elements  of  which  the  locomotive  is  composed.  The 
expected  results  in  this  case  should  not  therefore  be  so  problem- 
atical as  in  an  invention  where  the  novelty  is  in  the  details,  and 
it  is  the  question  of  the  cost  of  the  locomotive  which  most  troubles 
the  patentees  or  raises  any  doubt  as  to  its  free  adoption.  A steam 
locomotive  can  now  be  produced  at  a very  moderate  first  cost  in 
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up-to-date  establishments  with  modern  machinery  and  scientific 
organisation  in  comparison  with  any  arrangement  involving  the  use 
of  expensive  electrical  apparatus. 


NEW  PATENTS  APPLIED  FOR,  1909. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


GUATEMALA..  — It  is  necessary  that  the  exect  net  and  gross 
weight  in  kg.  Bhould  be  marked  on  each  package,  and 
specified  on  invoices,  bills  of  lading,  and  certificates  of 
origin.  The  net  weight  of  each  class  of  goods  included  in  a 
package  should  be  stated,  and  the  origin  of  the  goods  must 
be  declared  on  all  documents.  Invoices  must  be  made  out 
in  quadruplicate  on  special  forms,  and  must  be  signed  by  the 
Consul  for  Guatemala.  Invoices  and  sworn  declarations 
must  be  signed  by  an  authorised  member  of  the  exporter’s 
firm,  and  in  no  case  by  irresponsible  clerks,  brokers,  or  ship- 
ping agents.  Strict  compliance  with  the  regulations  is 
required. 

The  following  fees  are  payable  : — 


When  the  amount  of  the  invoice  is  under  £20  ...  £0  14  0 

„ from  £20  to  £100  10  0 

from  £100  to  £200  1 8 0 

n „ from  £200  to  £600  1 12  0 

n „ „ from  £600  to  £1,200  2 0 0 

and  for  each  additional  £200,  or  part  thereof  ...  ...0  4 0 


Forms  of  invoices  may  be  obtained  from  the  Consuls  for  the 
Republic  of  Guatemala. 

50  per  cent,  of  the  amount  of  duty  leviable  must  be  paid  in 
American  gold  (i.e.,  peso  = 4s.  2d.) ; the  remainder  may  be  paid  at 
the  currency  rate  of  exchange. 


Kg.  = 2 204  lb. 


The  following  goods  are  admitted  free  of  duty : — Asbestos  in 
fibre  or  plates  in  natural  state  ; articles  imported  for  the 
State  or  the  Municipalities,  for  the  public  service  or  the 
service  of  charitable  institutions  ; lights  for  lighthouses,  or 
harbour  lights  ; galvanic  batteries  ; electrical  machinery  and 
batteries  not  charged,  destined  to  a public  service. 


The  following  duties  are  payable 


Axles  and  axle  boxes,  iron  or  steel,  of  all  kinds 

Iron  lamps,  complete  or  in  parts  

„ gilt,  silvered  or  nickeled 

Machines  for  various  industrial  purposes  ... 

„ worked  by  water  or  steam  power 
Machines  or  motors,  steam  or  wind 

Iron  pulleys  for  transmission  belts 

Iron  wheels  for  cars,  &c. 

Tubes  or  pipes  of  iron  

„ coated  with  brass,  copper,  &c. 

Chandeliers  of  copper  

„ „ gilt,  silvered  or  nickeled... 

Articles  not  specified  in  the  Tariff,  of  copper 

Bells  of  copper 

Candelabra  of  copper,  gilt  or  silvered,  with  or  without 
foot  of  other  material,  weighing  up  to  10  kg.  each  ... 

Ditto,  weighing  more  than  10  kg.  each  ...  

Lead  tubing  

Lamps  of  copper  

Ditto,  gilt,  silvered  or  nickeled  ... 

Transmission  belting  of  leather  when  not  forming  any 
part  of  any  particular  machine... 

Manufactures  of  glass  or  crystal  not  specified  in  the  Tariff 
„ porcelain,  faience  or  eartberawaTe  not 

specified  in  the  Tariff  ... 

Ditto,  ornamented  with  silk,  metal,  &c. 

Candelabra  of  crystal  or  glass  • •• 

Lamps  of  crystal  or  glass  with  or  without  accessories  of 

metal  

Ditto,  of  faience  or  porcelain 

Articles  of  aluminium  not  specified  in  the  Tariff  ... 

,,  gutta-percha  or  celluloid 
Wire  of  iron,  galvanised,  or  of  copper  insulated  for  the 

transmission  of  electricity  

Electrical  apparatus 

Pumps  of  iron  or  bronze  ...  ...  ...  

Globes,  glass,  for  incandescent  electric  lights 
Locomotives,  carriages,  tools  and  materials  for  railways... 

Lightning  rods ... 

Lamp-shades  of  all  kinds  not  specified,  with  or  without 
their  metal  frames  


Pesos 
per  kg. 

•10 

•30 

■50 

•10 

•02 

•02 

•02 

•10 

•02 

•05 

•60 

1 

. 2 

. -60 
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•75 

•05 

•60 

1 


•30 


•75 


•50 


•60 

•60 


•01 J 
•02 
•02 
02 
02 
•02 


(NOT  YET  PUBLISHED.) 


Compiled  expressly  for  this  journal  by  Messrs.  W-  P.  Thompson  & Co.,  Elec- 
trical  Patent  Agents,  822,  High  llolborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  Bhould  be  addressed. 


23,802.  “ Improvements  in  audible  electric  signalling  devices  and  the  like. 
T.  S.  Rogers.  October  18th. 


23,808.  “Improvements  in  portable  electrio  lamps.”  G.  N,  Vitanoff. 
October  18th.  (Complete.) 

23,814.  "Improvements  in  and  relating  to  the  manufacture  of  electric 
incandescent  metal-filament  lamps.”  H.  Hirst  and  The  Wolfram  (Tungsten) 
Metal  Filament  Lamps,  Ltd.  (Date  applied  for  under  Rule  13,  January  4th, 
11)09.  An  invention  comprised  in  application  No.  142,  dated  January  4th,  1909.) 
October  19th.  (Complete.) 


23,819.  “Improvements  in  apparatus  for  cooking  and  like  operations  by 
means  of  electricity.”  G.  G.  Bell  and  J.  Bt.  V.  Pletts.  October  18th. 


1IUH.U3  Uf  ClCClllCUJJ  . V*  . ~ * • • . - 

23  821.  “Improvements  in  clamping  and  supporting  devices  for  electrical 
condensers.”  Siemens  Bros.  & Co..  Ltd.,  and  O.  R.  Riber.  October  18th, 
(Complete.) 

23,834.  “Improvements  in  or  relating  to  telephonic  apparatus.”  E.  A. 
Graham,  Ootober  18th.  (Complete.) 


23,863.  “ Improved  method  of  and  means  for  charging  electrical  accumulators 
or  secondary  bitteries.”  J.  Schmeltz.  October  18ch.  (Complete.) 


TaaL.uuuH.ijf  uiiduoucd.  u.  uwuiuuua/a . > — c ' 

23.937.  “Distributing  box  for  cables  with  multiple  electrical  conductors.’ 
R.  Monnier.  (Application  for  Patent  of  Addition  to  No.  13,129,  1909.  Date 
applied  for  under  Sec.  91  of  the  Act,  Ootober  19th,  1908,  being  date  of  appli- 
cation in  France.)  October  18th.  (Complete.) 

23.938.  “ Improvements  in  electrical  transformers.”  C.  Le  G.  Fortescue. 
(Date  applied  for  under  Sec.  91  ot  the  Act,  November  19th,  1908,  being  date  of 
application  in  United  States.)  October  196h.  (Complete.) 

23,980.  “ Improved  means  for  supporting  electric  lamps.”  H.  S.  Harrison. 
October  19th. 

24.016.  “ Improvements  in  current  collectors  for  eleotrically  driven  vehicles." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Go.,  United  States.) 
October  19th. 

21.017.  “Improvements  in  and  relating  to  signal  systems.”  British 
Thomson-Houston  Co.,  Ltd.  (General  Electrio  Co.,  United  States.)  October 
19th. 


24,023.  “ Improvements  in  and  relating  to  dynamo-electrio  machines.”  E.  K, 
Scott.  Ootober  19th. 


oUlL  -S-V.UAA. 

24  028.  *•  New  and  improved  adhesive  Morse  slip  and  automatic  damper  for 
use  with  telegraph  recording  apparatus  and  the  like.”  C.  T.  Pounsford  and 
F.  T.Love.  October  20th. 

24,076.  “ Improvements  in  or  relating  to  electric  burglar  alarms  and  the  like 
apparatus.”  A.  Bloch.  October  20th. 

24,079.  “Improvements  in  suspension  chains  for  electroliers,  electric  lamps 
and  like  electric  lighting  apparatus.”  R.  Peyton.  October  20th. 

21,109.  “Improvements  in  electric  switches.”  H.  J.  Carrigan.  October 
20th.  (Complete.)  . H 

24,126.  “ Improvements  in  and  relating  to  dynamo-electric  machines.” 
British  Thomson-Houston  Co.,  Ltd,  (General  Electric  Co.,  United  States.) 
October  20th. 


24,127.  “ Improvements  in  and  relating  to  the  regulation  of  the  voltage  of 
alternating-current  machines.”  Hon.  C,  A.  Parsons  and  A.  H.  La^. 
October  20th. 


UllUUOl  X.U0U. 

24,180.  “ Electric  pocket  igniter.”  F.  Deimel.  October  20th.  (Complete.) 
24,134.  “ Improvements  in  apparatus  for  the  production  of  continuously 
maintained  and  sustained  osoillations  of  eleetricity.’  H.  Manders 
October  20th. 


24,137.  “Improvements  in  dynamo-electric  machinery.”  Bruce  Peebles 
and  Co.,  Ltd,,  and  P.  D.  de  la  Cour.  Ootober  21st. 

24,185.  “ Improvements  in  electric  signalling  installations.”  Siemens  and 
Halske,  Akt.  Ges.  (Date  applied  for  under  Seo.  91  of  the  Act,  October  21st, 
1908,  being  date  of  application  in  Norway.)  Ootober  21st.  (Complete.) 

24,187.  “ Aerial  resonator  for  receiving  apparatus  of  electrical  wireless 
systems.”  C.  Bardeloni.  October  21st.  -(Complete.)  . 

24,190.  “ Improvements  in  electric  signs."  L.  Miller.  October  list. 
(Complete.) 

24  208.  “ Improvements  relating  to  apparatus  for  controlling  electric 
motors.”  HIE.  Dev.  October  21st.  (Complete.) 

24,269.  “ Improvements  in  or  relating  to  the  driving  and  operation  of  electnc 
frequency  transformers  having  commutators.”  Siemens  Bros.  Dynamo  Works, 
Ltd.  (Siemens  Schuckertwerke  G.m.b.H.,  Germany.)  Ootober  2-nd.  (Com- 
plete.) . . , 

24.275.  “ Improvements  in  or  relating  to  means  for  receiving  and  recording 
telephonic  messages  or  communications.”  N.P.  Jasfer.  October  22na. 

24.276.  "Improvements  in  dynamo  brush  holders.”  O.  Hohme,  Ootober 
22nd.  (Complete.) 


allUi  V'-'UILiJJloiJOj/  . _ , 

24,294.  “Improved  device  for  supporting  the  filaments  of  incandescent 
electric  lamps.”  A.  C.  Hyde.  October  22nd. 


iiaUUJLIU  HUBJlDl  XX.  v-M . A-AAXTAJ.  ^ ~ 

24  306.  “ Improvements  in  and  relating  to  continuous-current  motor-genera- 
tors  or  transformers.”  Allgemeine  Elektricitats  Ges,'  (Date  "jPphed  foi 
under  Bee.  91  of  the  Act,  October  22nd,  1908,  being  date  of  application  in 
Germany.)  Ootober  22nd.  (Complete.)  „ 

24,236.  “ Improvements  in  and  relating  to  fittings  for  electric  candle  lamps. 
J.  8.’ Highfield.  October  22nd. 

24.372.  “ Improvements  in  or  in  connection  with  electric  motoiB  and  other 
electrical  apparatus.”  W.  Alderson  and  J . H.  Holmes.  October  23rd. 

24.373,  “ Improvements  in  electrical  switches."  N.  Collins.  Octobor  23rd. 
24!s88.  “Improvements  in  apparatus  for  receiving  messages 

telegraphy  or  telephony.”  British  Radio  Telegraph  & Telephone  Co.. 
Ltd.,  and  J.  G.  Balsillie.  Ootober  23rd.  • 

24,389.  “ Improvements  in  thermo-electric  devices  for  ^dicating 
perature  of  steam  on  a steam  locomotive.”  Siemens  Bros.  & Co.,  Ltd.  I 
mens  & Halske  Akt.-Ges.,  Germany.)  October  23rd.  (Complete.) 


PUBLISHED  SPECIFICATIONS. 


Copies  of  any  of  the  Specifications  in  the  following  list  i may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  322,  High  Holborn,  W.C.,  and  at  Liv 
pool  and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 


GUERNSEY.— All  Roods  imported  into  the  island  of  Uuernsey 
pay  a tax  of  Is.  8d.  per  ton  of  2,000  lb,  gross,  with  a few 
unimportant  exceptions. 


Electric  Wireless  Signalling.  R.  A.  Fessenden.  13,865.  June  30th.  (Dat< 
applied  for  under  International  Convention,  July  1st,  1.107.) 

Electric  Switches  and  Switch  Arrangements.  H.  J.  Fisher,  F.  Ooate 
H.  W.  Clothier  and  A.  Rryrollo  A Co.  20,590.  September  30th. 

Process  for  Fastening  the  Filaments  of  Electric  IncandesceOT  Lamps 
their  Electrodes.  T.  McKenna.  (Gluhlampenwerk  Anker-Ues. 
October  3rd. 
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Published  every  FRIDAY,  Price  4d. 

The  Oldest  Weekly  Electrical  Paper.  Established  1872. 

TO  BE  OBTAINED  BY  ORDEB  FROM  ANY  NEWSAGENT  IN  TOWN  OR  COUNTRY, 

OFFICE  4,  LUDGATE  HILL,  LONDON,  E.C. 

Telegraphic  Address  : " Ageekay,  London."  Code,  ABC. 
Telephone  Nos. : Holbom  933  ; Central  4425  (Editorial  only). 

ALL  Letters  should  be  addressed  to  the  Proprietors,  H.  Alabaster.  Gatehouse  & Co. 

ADVERTISEMENT  RATES  ON  APPLICATION. 

The  “Electrical  Review”  is  the  recognised  medium  of  the  Electrical  Trades, 
and  has 

BY  FAR  THE  LARGEST  CIRCULATION 

of  any  Electrical  Industrial  Paper  in  Great  Britain. 


SUBSCRIPTION  RATES.— Per  annum,  postage  inclusive,  in  Great  Britain 
Its  (M  ■ PanaAa  £1  Is  8d.  (85.30).  To  all  other  countries,  ms. 

BINDING, — Subscribers'  numbers  bound,  including  case,  for 

CASES. — Cloth  Cases  for  Binding  can  be  had,  price  &. ‘M.eaoh i , ] post  fn se  2s.  M. 

t ^oompSte*  te^^tog,°canr<be  had  fro^te?PubHshiOTtrPrioa*lS!|e  or*  Free 

7F(^IONTToENTSm—  New^York  : D.  Van  ^ostrand,  ^.  M^nay  Street. 
:obonto,  Ont.  : Wm.  Dawson  & Sons,  Ltd.,  Mannmg  Chamtxtrs.  Pans . 
Iotveau  A Chevillet,  22,  Rue  de  la  Banque.  Berlin.  Asher  & Co.,  Unter 

Ch^ues^nd  Postal  Orders  (on  Chief  Office,  London)  to  be  made  payable  to 
Ar.  H.  AIaABaster,  4,  Ludgate  Hill,  E.C. 


THE 

UNIVERSAL  ELECTRICAL  DIRECTORY 

(J.  A.  BERLY’S). 

1910  EDITION  IN  PREPARATION. 

H.  ALABASTER,  GATEHOUSE  & CO., 

4,  Ludgate  Hill,  London,  E C 


On  Friday  last  week,  the  then  Lord  Mayor  of  London  (Sir 
G.  Wyatt  Truscott)  presided  at  the  last  of  the  Mansion 
House  functions  which  have  signalised  his  civic  reign,  and 
we  may  be  pardoned  if  we  look  upon  it  as  the  most  impoi- 
tant,  in  view  of  the  far-reaching  effects  it  ought  to  produce 
upon  the  commerce  of  this  country,  especially  in  so  far  as  it 
applies  to  our  engineeHDg  and  industrial  undertakings.  The 
occasion  was  a luncheon,  to  which  a distinguished  company 
numbering  some  140  well-known  gentlemen  had  been  invited 
to  meet  Prince  Aithur  of  Connaught,  the  Honorary  President 
of  the  Japan-British  Exhibition  to  be  held  next  year  at 
Shepherd’s  Bush  ; with  what  took  place  we  deal  in  another 
column. 

Exhibitions  of  various  kinds  have  been  held  in  practically 
every  country  of  importance  on  the  face  of  the  globe  fiom 
the  time  of  King  Ahasuerus  to  the  present  day,  but  we  shall 
only  concern  ourselves  with  a few  of  these,  commencing  with 
the  first  great  International  Exhibition  held  in  London  in 
1851,  by  the  Society  of  Arts,  under  the  Presidency  of  the 
late  Prince  Consort.  Previous  to  this,  such  displays  had  been 
confined  to  the  products  of  the  country  in  which  they  took 
place.  All  nations  were  invited  to  compete  in  1851,  and  the 
Exhibition  remained  open  for  5|  months.  The  total 
number  of  exhibitors  was  13,937,  of  whom  6,861  were  con- 
tributed by  Great  Britain,  520  by  the  British  Colonies,  and 
the  remaining  6,556  by  foreign  countries. 

Others  followed  in  New  York  and  Dublin  in  1853, 
Melbourne  and  Munich  in  1854,  and  Paris  in  1855,  but  the 
next  great  world’s  fair  was  held  in  London  in  1862  ; still, 
none  of  the  International  Exhibitions  between  1857  and  1873 
had  attracted  as  many  as  7,000,000  visitors,  probably 
because  of  the  want  of  education  amongst  the  masses  and 
the  lack  of  facilities  for  locomotion.  The  greater  facilities, 
however,  brought  about  by  the  extensions  of  railway 
systems  in  every  part  of  the  civilised  world,  together 
with  an  ever-growing  population,  considerably  increased 
the  attendances  at  subsequent  shows,  and  at  the 
Centennial  Exhibition,  held  in  Philadelphia  in  1*76,  to 
celebrate  the  one-hundredth  anniversary  of  American  inde- 
pendence, the  number  of  visitors  totalled  nearly  10  millions, 
of  whom  over  8 millions  paid  for  admission.  In  Paris, 
too,  in  the  year  1878,  the  number  of  paying  visitors  amounted 
to  13  millions;  and  in  1889,  to  the  then  unprecedented 
number  of  over  25  millions  ; but  in  1900,  39  million  persons 
paid  for  admission,  and  the  Exhibition  was  largely  visited  by 
foreigners.  A new  plan  of  classifying  exhibits  was  here 
adopted,  all  being  displayed  according  to  their  nature  and  not 
according  to  their  country  of  origin,  as  had  been  the  system 
at  previous  Exhibitions.  One  half  the  space  in  each  group 
was  allotted  to  France,  so  that  the  exhibitors  of  that  nation 
were  enabled  to  overwhelm  their  rivals  by  the  number  and 
the  magnitude  of  the  objects  displayed  by  them,  there  beiDg 
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no  exclusively  British  and  no  exclusively  German  Court. 
The  United  Kingdom  was  well,  but  not  largely,  represented, 
both  in  Fine  Arts  and  Manufactures,  the  administration 
of  the  section  being  in  the  hands  of  a Royal  Commission, 
presided  over  by  the  Prince  of  Wales,  now  King  Edward  YU. 
For  the  first  time  since  the  war  of  1870,  Germany  took 
part  in  a French  International  Exhibition,  and  showed  the 
great  industrial  progress  which  had  been  made  since  the 
foundation  of  the  Empire  in  the  above-mentioned  year. 

France  maintained  her  superiority  in  all  the  objects  in 
which  good  taste  was  the  first  consideration,  but  the  more 
utilitarian  exhibits  were  remarkable  for  their  number  rather 
than  their  quality,  except  those  connected  with  electrical 
work  and  display,  automobiles,  and  ironwork.  The  number 
of  exhibitors  in  the  Industrial  Section  from  the  British 
Empire,  including  India  and  the  Colonies,  was  1,250. 

- There  is  no  need  further  to  labour  the  story  of  bygone 
exhibitions,  so  we  will  return  to  our  muttons  and  express 
the  hope  that  history  will  repeat  itself,  and  that  the 
Japan-British  Exhibition  will  achieve  as  colossal  a success 
under  the  honorary  presidency  of  Prince  Arthur,  as  did  the 
International  Exhibition  of  1851  under  the  wise  guidance 
and  large-minded  views  of  his  illustrious  grandfather. 

The  idea  was  Prince  Albert’s  own,  but  he  had  to  work 
for  its  realisation  against  an  extraordinary  outburst  of  angry 
expostulations.  In  these  days  of  enlightenment  it  is 
difficult  to  believe  that  every  stage  of  his  project  was  com- 
bated ; that  in  the  Upper  House,  Lord  Brougham  denied 
the  right  of  the  Crown  to  hold  the  Exhibition  in  Hyde 
Park  ; and  that  in  the  House  of  Commons  Colonel  Sibthorp 
prophesied  that  England  would  be  overrun  with  foreign 
rogues  and  revolutionists,  who  would  filch  our  trade  secrets 
from  us,  he  being  apparently  oblivious  of  the  fact  that  our  own 
countrymen  would  have  equal  chances  of  learning — we  will 
not  say  filching — the  trade  secrets  of  their  Continental  com- 
petitors. Every  post  brought  the  Prince,  as  President  of 
the  Exhibition  Commission,  abusive  letters,  accusing  him,  as 
a foreigner,  of  being  intent  on  the  corruption  of  England. 
But  he  was  not  the  man  to  be  influenced  by  threats  or 
charges  of  this  kind,  and  he  quietly  persevered,  with  the 
result  we  know  so  well,  for  he  had  a profound  belief  that  the 
manufacturing  power  of  Great  Britain  would  be  quickened 
and  stimulated  by  the  bringing  together  of  foreign  manu- 
factures and  products  in  addition  to  our  own.  It  may  be 
interesting  to  add  that  the  surplus  of  £150,000,  after  all 
expenses  had  been  paid,  was  spent  on  establishing  and 
endowing  the  Museum  at  South  Kensington  and  on  the 
purchase  of  land  in  the  neighbourhood. 

The  interest  of  His  Majesty  the  King — the  sanest 
monarch,  ob  a Westminster  Gazette  correspondent  happily 
expressed  it  the  other  day,  who  ever  adorned  a throne — in 
the  forthcoming  Exhibition  is  well  known  ; the  Prince  of 
Wales  for  several  years  has  been  striving  to  wake  up 
England,  and  now  Prince  Arthur  has  shown  that  he  is  a 
worthy  worker  in  the  same  good  cause,  the  cause,  as  the 
Lord  Mayor  aptly  termed  it,  of  calling  the  British  manu- 
facturer to  arms,  so  as  to  increase  our  already  great  trade 
with  a nation  ready  and  willing  to  be  our  customers. 

Will  the  British  manufacturers  accept  this  call  to  arms, 
und  show  that  the  belief  of  Prince  Arthur  that  they 
realise  the  importance  of  the  occasion,  the  belief  which 
animated  the  Prince  Consort  in  1851,  is  justified,  by 
coming  forward  with  one  accord  as  in  the  Great  Exhibition 
of  58  years  ago,  and  making  the  .lapan-British  Exhibition 


worthy  of  themselves  and  of  the  marvellous  Eastern  race 
with  which  we  are  to  be  associated  in  the  arts  of  peace  ? 
Or  will  they  allow  our  ever  alert,  industrious,  and  sober 
allies,  whose  preparations  have  been  made  on  the  most 
elaborate  scale  and  are  now  in  a very  advanced  state,  outvie 
the  old  country  even  in  those  industries  in  which  we  have 
hitherto  prided  ourselves  as  standing  pre-eminent  ? 

We  have  not  forgotten  the  Milan  Exhibition  of  1006,  in 
which  we  were  personally  interested,  and  it  way  be  well  to 
repeat  some  of  the  strictures  we  made  on  the  apathy  of  the 
British  manufacturer  towards  that  exhibition,  indubitably 
one  of  the  greatest  of  modern  times.  In  a retrospect  published 
in  an  issue  of  January  11th,  1907,  we  said  : — 

It  is  somewhat  the  fashion  to  sneer  at  and  disparage  exhibitions 
amoDg  those  who  pose  as  the  elect  of  the  markets  of  the  world,  and 
who  act  as  if  there  were  no  such  contingency  as  the  dissipation  of 
business  and  its  gradual  extinction  in  the  bands  of  those  who  take 
competition  lying  down.  It  iB  all  very  well,  they  say,  for  firms  who 
are  on  the  make  to  exhibit,  and  for  nations  who  are  struggling  for 
share  in  the  general  trade  of  the  earth  to  participate  ; we  who  have 
an  established  reputation  among  faithful  clients,  and  who  have 
more  orders  on  our  books  than  we  can  execute,  have  no  necessity  to 
show,  and  it  is  money  in  our  pockets  to  keep  away.  Thereupon 
they  do  keep  away,  and  with  them  many  minor  firms  refrain  from 
exhibiting  who  possess  no  such  spacious  excuse  for  absenting  them- 
selves, and  Great  Britain  makes  herself  once  more  chiefly  conspicu- 
ous by  her  absence. 

But  the  lapse  of  three  years  has  brought  with  it  half 
depleted  workshops  with  few  fresh  orders  coming  in  to  keep 
the  machinery  running,  while  dividends  have  become  smaller 
and  beautifully  less  ; we  have  no  longer,  therefore,  the  excuse 
above  mentioned  to  make  us  refrain  from  taking  part  in  exhibi- 
tions, but  every  reason  to  once  more  assert  ourselves  in  the 
way  of  other  nations. 

In  our  conversations  with  manufacturers  at  various  times, 
one  has  said  : “ I know  the  Germans  are  keen  and  pi  actical 
business  people,  they  are  serving  many  of  the  customers  I 
used  to  serve,  and  they  exhibit  extensively,  but  it  is  useless 
pretending  I hold  with  exhibitions,  for  I don’t  believe  it 
pays  to  exhibit.”  Another  will  argue  : “ What  is  the  use 
of  exhibiting  in  a country  protected  up  to  the  hilt,  you 
haven’t  a chance  of  pushing  your  goods  there  if  you  do  show, 
for  the  duties  kill  them.  Yes  ! I know  that  Protection  hits 
others  besides  us,  and  that  our  goods  pay  the  same  as  those 
of  our  competitors  ; but  I don’t  hold  with  trying  to  do 
business  in  Protectionist  countries.” 

These  were  some  of  the  reasons  given  for  holding  aloof 
from  the  Milan  Exhibition,  and  it  was  a matter  for  con- 
siderable regret  that  our  leading  electrical  firms  should  have 
abstained  from  exhibiting  to  the  extent  that  they  did,  as  it 
gave  a wholly  false  impression  of  the  position  we  occupy  ia 
the  electrical  industries  in  the  world — all  the 'more  so  con- 
sidering the  enormous  demands  which  were  being  made  for 
new  industrial  installations  in  Italy  on  all  the  electrical 
houses  in  that  country  as  well  as  in  Switzerland,  Germany, 
and  France  in  which  our  own  makers  should  have  parti- 
cipated. The  same  thiDg  may  be  said  in  the  case  of  manu- 
facturers of  railway  stock  and  locomotives.  Here  the  supply 
offering  for  several  years  to  come  from  Italian  sources  was 
ridiculously  short  of  the  demand,  and  the  Italian  Govern- 
ment would  have  been  influenced  to  a large  extent  in  placing 
their  orders  with  us  had  our  leading  houses  exhibited,  as 
they  were  repeatedly  asked  to  do.  As  it  was,  they  had  to 
content  themselves  with  limiting  their  custom  in  this 
country  to  a few  second-hand  locomotives  purchased  from 
the  Midland  and  Metropolitan  Railways  for  immediate 
delivery,  while  Belgian  and  German  firms,  who  made 
expensive  and  beautiful  displays  of  rolling  stock,  almost 
entirely  monopolised  the  orders  for  future  delivery. 

Milan  did  not  appeal  to  anything  like  the  extent  that  it 
should  have  done  to  British  manufacturers  and  traders, 
owing  partly  to  a mistaken  idea  of  its  importance,  partly  to 
a misapprehension  of  the  effect  of  the  Italian  Protectionist 
policy  on  the  opportunities  for  trade  in  that  country,  partly 
to  a disinclination  to  exhibit,  largely  engendered  by  self- 
sufficient  complacency  in  our  commercial  position  in  the 
markets  of  the  world— and  partly  to  the  lazy  habit  pro- 
duced by  over-prosperity  in  the  past  which  prevents  many 
from  exerting  themselves,  even  when  face  to  face  with  loss 
of  business,  and  makes  them  inclined  to  cry  “ Kismet  ” 
when  it  is  actually  gone.  L ^ 
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It  is  abundantly  clear  that  onr  somewhat  halting  partici- 
pation had  nothing  whatever  to  justify  it.  and  was  a 
regrettable  mistake  from  many  points  of  view  which  it  would 
not  pay  our  manufacturers  to  repeat.  . 

Xow  the  Japan-British  Exhibition  stands  on  an  entirely 
different  footing,  but  what  should  we  gain  by  exhibiting  ? 
What  onr  reward  ? we  can  imagine  the  British  manufacturer 


exclaiming.  , - , „ 

That  is  difficult  to  answer  in  £ s.  d.,  but  even  so  lonc 
a*o  as  the  1878  French  Exhibition,  it  was  stated  at  the 
time  that,  in  addition  to  the  impetus  given  to  the  trade  of 
France,  the  revenue  of  the  Republic  and  of  the  city  or 
Paris  from  Customs  and  octroi  duties  was  increased  by  nearly 
three  millions  sterling  a3  compared  with  the  previous  year. 
And,  as  we  remarked  close  upon  three  years  ago  : — 

Nj  one  can  estimate  the  specific  benefits  conferred  on  the 
individual  exhibitor  or  on  the  trade  of  the  country  to  which  he 
belonged  through  having  participated  at  a great  exhibition  like 
Milan  Neither  is  it  possible  to  estimate  the  benefits  conferred  on 
the  country  and  the  city  where  the  exhibition  is  held.  A balance- 
sheet  of  profit  and  loss  would  be  almost  as  difficult  to  frame  in  the 
one  case  as  in  the  other.  But  apart  from  individual  profit,  it  is 
unquestionable  that  the  fact  of  this  show  having  taken  place  has 
led  to  the  establishment  of  fresh  and  more  extensive  relations 
between  manufacturers  and  consumers,  not  in  Italy  alone,  but  in 
several  of  the  neighbouring  States  as  well,  and  in  others  connected 
by  close  ties  of  relationship  and  interest  with  Italy.  These  rela- 
tions have  embraced  more  or  less  all  those  who  have  exhibited  at 
Milan,  and  have  certainly  not  left  British  exhibitors  out  in  the 

KdUase  oblige  is  a trite  saying ; yet  its  application  to  exhibitions 
among  many  other  international  matters-  i9  too  often  forgotten. 
The  political  standing  of  a nation  in  the  comity  of  nations  often 
compels  it  to  take  upon  itself  duties  of  a general  character  which 
are  far  from,  or  the  reverse  of,  remunerative,  and  yet  it  dare  not 
decline  to  do  so,  lest  it  should  lose  reputation,  which  is  more  valu- 
able than  money  ; indeed,  the  loss  of  which  could  not  be  measured  in 
millions  sterling.  Even  so  there  are  certain  classes  of  exhibits 
which  nations  in  the  foremost  rank  may  not  with  impunity  neglect 
to  make  ; exhibits  that  under  no  conceivable  circumstances  can  be 
made  to  yield  any  direct  profit.  These  are  in  the  fields  of  social 
economy,  of  public  hygiene  and  of  public  education.  The  world  at 
large  expects  a nation  to  show  the  best  it  produces  in  these 
fields  of  human  energy  ; the  foremost  results  and  greatest  achieve- 
ments have  to  he  placed  at  the  disposal  of,  and  demonstrated  to, 
humanity  at  large  on  all  suitable  occasions.  International  exhi- 
bitions are  among  the  most  suitable  of  these  occasions,  and  a nation 
which  does  not  avail  itself  thereof  loses  caste,  as  it  were,  among 
other  nations.  We  did  not  exactly  lose  caste  at  Milan  in  these 
respects,  but  we  went  perilously  close  to  doing  so.  « 

It  is  useless  to  disguise  the  fact  that  English  manufac- 
turers have  had  serious  misgivings  as  to  the  manner  in  which 
the  exhibitions  at  the  “ White  City  ” have  been  engineered  ; 
at  the  same  time  it  must  be  confessed  that  the  Anglo-French 
display  of  last  year  was  in  many  ways  a success.  "We  are 
personally  aware  that  for  the  forthcoming  show  the  Exhibi- 
tion authorities  are  leaving  nothing  undone  to  secure  the 
best  available  chairmen,  vice-chairmen,  and  members  of 
committee  for  the  various  sections  ; gentlemen  whose  names 
will  command  the  respect  of  Industrial  England,  and  whose 
reputations  are  unsullied  and  beyond  reproach. 

Therefore  we  would  urge  that  whatever  circumstances  may 
have  arisen  in  the  past  to  make  exhibitors  chary,  of  partici- 
pating in  the  world’s  fairs  at  Shepherd’s  Bush,  all  fears 
should  now,  like  physic,  be  thrown  to  the  dogs,  and  that  we 
all  combine  to  make  English  manufactures,  English  engin- 
eering, English  art,  science  and  literature,  English  every- 
thing, appear  at  it3  best,  and  show  not  only  our  Japanese 
friends  and  allies,  but  the  whole  world,  that  we  can  still 
hold  our  own  against  all  comers. 

Oaly  last  week  we  alluded  to  the  fact  that  the  British 
Government  had  not  officially  recognised  the  Exhibition 
although  individual  members  of  the  Government  were  keenly 
interested  in  its  success.  Now  that  Parliamentary  discussions 
seem  to  have  completely  lost  their  old-time  dignity,  now  that 
both  political  parties  are  filling  the  air  with  terminological 
inexactitudes”  and  “ frigid  calculated  lies,’  and  the  Budget 
has  changed  old  and  tried  friends  into  deadly  foes,  what  a 
relief  it  would  be  if  Mr.  Balfour,  with  that  charm  of  manner 
which  Mr.  Balfour  alone  possesses,  would  move  in  the  House 
of  Commons  that  the  Government  should  officially  take 
cognizance  of  the  Japan-British  Exhibition  of  1910,  and  lend 
its  support  to  the  project.  This  would  give  that  confidence 
to  would-be  British  exhibitors  which  is  now  lacking  and  put 
the  final  touch,  the  official  seal  as  it  were,  upon  the  genuine 
character  of  the  Japan-British  hyphen,  which  the  Lord 
Mayor  claimed  as  the  happiest  part  of  the  title. 


But  even  as  it  is,  the  refreshingly  frank,  boyish  enthu- 
siasm of  Prince  Arthur,  the  more  matured  experience  of  the 
Duke  of  Norfolk,  whose  interest  in  the  domain  of  engineer- 
ing and  science  we  have  long  known,  the  co-operation  of  the 
City  of  London  and  of  the  leading  City  Guilds,  combined 
with  the  support  of  the  numerous  influential  commercial  and 
technical  gentlemen,  some  200  or  more,  whose  names  appeal 
in  connection  with  the  Exhibition,  should  make  for  complete 
success. 

That  there  will  be  any  want  of  enthusiasm  on  our 
part  we  are  loth  to  believe,  when  we  have  the  assurance 
of  the  Japanese  Ambassador  that  the  Emperor,  his 
Government  and  the  people  of  his  country  had  been  doing 
their  best  to  make  their  exhibits  worthy  of  the  occasion  ; it 
rests,  therefore,  with  ourselves  whether  or  not  we  take 
advantage  of  the  opportunity  of  a lifetime,  and  reap  the 
benefit  of  an  increased  demand  for  British  products,  such  as 
His  Excellency  foresees. 


The  opening  of  the  new  Session  of  the 
The  Electrical  jnstitubion  of  Electrical  Engineers  has  let 
Industry.  looge  upon  ug  a floo(j  o{  retrospects,  it 

being  a deeply-rooted  belief  in  many  quarters  that  it  is  the 
duty  of  a chairman  to  devote  his  inaugural  address  to  a 
review  of  the  past  history  of  the  industry  with  which  his 
hearers  are  connected.  Useful  lessons,  can  often  be  derived 
from  such  reviews,  provided  that  they  are  not  merely 
statistical  compilations,  but  thoughtful  and  stimulating 
commentaries  'as  well,  for  there  is  no  better  index  to  the 
future  of  an  industry  than  a searching  examination  of  its 

past.  . . 

Two  of  the  inaugural  addresses  delivered  in  the  provinces 
this  year  are  of  special  interest.  The  first  wa3  read  at 
Manchester  by  Mr.  S.  J.  Watson,  and  besides  giving 
an  interesting  table  of  statistics,  showing  the  changes 
that  have  taken  place  in  electricity  supply  during  the 
last  15  years,  embodies  much  useful  information  bearing 
upon  commercial  electricity  supply.  The  second,  on  the  otkei 
hand,  by  Mr.  R.  K.  Morcom,who  is  not  actually  engaged  in 
electrical  engineering,  but,  as  he  aptly  puts  it,  is  direct- 
coupled  to  it,  is  a review  of  the  manufacturing  side  of  the 
industry,  and  presents  the  matter  in  a style  so  novel  and 
illuminating  that  we  have  thought  it  well  to  reproduce  the 
address  in  full.  Mr.  Morcom  occupies,  a position  which, 
while  it  brings  him  into  close  contact  with  electrical  manu- 
facturing, enables  him  to  view  the  situation  from  an  impartial 
standpoint,  and  his  remarks  are  worthy  of  serious  considera- 

10It  is  satisfactory  to  note  that  Mr.  Morcom  regards  British 
machines  as  “ the  finest  in  the  world  ; he  goes  on  to  say 
“ at  prices  far  below  their  true  value,”  and  we  cordially 
endorse  his  opinion,  which  agrees  with  reports  from  other 
sources.  He  comments  on  the  tendency  of  the  large  engineer- 
ing factories  to  take  up  the  manufacture  of  accessories,  which 
he^  regards  as  a mistaken  policy  ; in  this  he  does  not  stand 
alone  and  some  instructive  lessons  might  be  derived  from  a 
comparative  study  of  the  results  obtained  by  judicious 
specialisation,  and  by  indiscriminate  plunging  into  diversified 

manufacture.  . , , 

u If  all  our  works  were  full,  the  demands  of  our  home 
and  export  trade  would  not  be  enough  to  take  their  out- 
put.” Over-expansion,  with  the  consequent  increased 
severity  of  competition  and  lowered  prices,  has  brought  the 
industry  into  a depressed  condition  ; but  it  has  compelled 
reorganisation,  and  thus  has  resulted  in  increased  efficiency, 
which  should  have  its  effect  when  conditions  improve. 
The  obvious  need  of  our  manufacturers  is  an  increased  export 
trade  to  take  their  output.  We  are  doing  all  we  can  to 
stimulate  their  efforts  in  this  direction,  and  we  are  assured 
that  the  opportunities  are  there,  if  they  will  only  bestir 
themselves  and  take  advantage  of  them.  The  pro- 
tective tariffs  of  non-manufacturing  countries  are  no 
greater  bar  to  us  than  to  our  competitors,  and  our 
goods,  once  introduced,  will  bring  repeat  orders.  Oar 
export  tables,  unlike  the  data  which  Mr.  Morcom  quotes,  in- 
dicate a steady  and  continuous  rise  in  exports  of  electrical 
machinery,  and  we  have  full  confidence  in  the  future 
prosperity  of  the  industry. 
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GAS  POWER  v.  STEAM  POWER 
FOR  CENTRAL  ELECTRIC  GENERATING 
STATIONS. 


By  HORA.CE  ALLEN. 


When  the  London  underground  railways  were  electrified,  in 
1905,  the  power  was  supplied  from  a central  station  in  Lot’s 
Road,  and  necessarily  the  capacity  required  rendered  the 
station  one  in  which  large  units  could  be  employed  with 

advantage. 

The  electric  generators  were  provided  with  steam-driven 
turbines  of  the  double-flow  impulse  and  reaction  type. 

Although  it  is  only  four  years  since  this  plant  was 
installed,  it  is  stated  that,  owing  to  the  high . consumption 
of  steam,  the  original  turbines  are  to  be  replaced  by  others 
of  the  standard  Parsons  type,  which  will,  it  is  claimed, 
reduce  the  steam  consumption  by  from  6 to  7 lb.  per 
KW'.-hour,  thereby  reducing  the  fuel  cost  by  £30,000  per 
annum. 

Seeing  that  economy  in  fuel  consumption,  by  the  employ- 
ment of  an  improved  class  of  turbine,  is  of  sufficient  import- 
ance to  warrant  the  discarding  of  the  original  engines  in 
such  a short  period  as  four  years,  it  naturally  occurs  to 
engineers  that  the  higher  fuel  economy  of  gas  power  would, 
in  this  special  case,  have  promised  such  a further  reduction 
in  fuel  cost  as  to  render  its  application  advisable. 

If  the  new  turbines,  of  the  standard  Parsons  type,  are 
capable  of  producing  full-load  current  at  a consumption  of 
steam  of  13-4  lb.  per  KW.-hour,  the  original  machines  must 
have  been  requiring  about  20  lb.,  which,  at  an  evaporation 
factor  of  8 to  1,  represents  2\  lb.  of  coal  per  KW.-hour. 

Under  the  same  conditions  gas  engines  would  have  reduced 
the  consumption  by  1 b lb.  of  coal,  and  the  saving  would 
have  been  £55,000,  as  against  £30,000  by  the  new  turbines, 
or  £25,000  more  than  will  result  from  the  replacing  of  the 
original  turbines  by  more  modern  economical  ones. 

For  an  installation  of  10,000-kw.  capacity,  with  1,450-kw. 
gas-driven  units,  the  extra  expenditure  per  b.h.p.  has  been 
estimated  at  about  31s.  per  b.h.p.*  more  than  that  of  steam 
plant  with  turbines  of  high  economy,  and,  with  coal  at  12s. 
per  ton,  the  percentage  of  profit  on  the  extra  capital  outlay 
is  calculated  to  be  over  35  per  cent. 

The  higher  cost  of  a gas  power  installation  is  due  to  the 
comparatively  small  units  considered  as  available  at  the 
present  time  when  compared  with  steam-driven  units,  and 
the  resulting  increased  area  of  ground  occupied  by  the 
gas  engines  and  gas  treatment  plant.  However,  for  such  & 
large  power  installation  it  is  probable  that  gas  engines  of  about 
4,000  h.p.,  which  can  now  be  obtained,  would  have  been 
adopted,  in  which  case  the  relative  capital  expenditure 
would  not  be  so  high  as  stated  ; as,  for  a 10,000-kw.  plant, 
the  extra  cost  of  a gas-driven  plant  is  considered  to  be  only 
1 9 per  cent. 

The  relative  coal  consumptions  taken  as  a basis  are 
obviously  those  to  be  obtained  under  full  load,  without 
including  accessories,  but  they  are  only  employed  to  arrive 
at  comparative  economies  ; however,  it  has  been  estimated 
in  a comparison  between  gas  power  and  steam  power,  in  the 
case  of  an  installation  of  10,000  kw.  working  under  a 
2 I per  cent,  load  factor,  that  with  gas  the  cost  of  fuel  was 
21  per  cent,  of  the  total  running  costs,  while  for  steam  it 
was  over  48  per  cent.* 

Taking  into  consideration  the  situation  of  the  station 
on  the  banks  of  the  Thames,  where  coal  is  expensive,  and 
any  variety  could  be  obtained  to  suit  the  requirements  of 
bituminous  producers  without  increase  in  price,  there  should 
be  no  dilliculty  in  regard  to  satisfactory  generation  of  a 
suitable  quality  of  gas  ; while  the  capacity  of  the  station 
would  allow  of  full  advantage  being  taken  of  the  economies 
'Uie  to  the  recovery  of  by-products  and  their  market  value. 

In  this  connection,  Mr.  G.  L.  Addenbrookef  has  said: 

I lie  economy  of  using  the  ga3  engine  will,  of  course,  be 


T)  ' °*  Large  Gas  Engines  for  Generating  Electric 

cower,'  \>y  Leonard  Andrews  and  Reginald  Porter,  Institution  of 

Electrical  Engineers,  1909. 
t Hoyal  Society  of  Arts,  Cantor  Lecture. 


much  greater  in  districts  such  as  London  and  on  the  banks 
of  the  Thames,  and  in  other  similar  places  where  much 
power  is  used,  and  where  the  price  of  coal  is  much  higher 
than  in  the  industrial  districts  near  the  coalfields.” 

Mr.  Addenbrooke,  while  drawing  attention  to  the  greatest 
advantages  of  gas  engines  being  obtained  at  or  near  ful]  load 
and  proposing  a combined  gas  and  steam  installation,  owing 
to  the  latter  being  better  able  to  deal  with  large  variations 
in  load,  does  not  draw  attention  to  the  fact  that  gas  engines 
of  even  the  largest  sizes,  are  capable  of  being  started  from 
cold  to  full  load  in  a fraction  of  the  time  possible  by  steam, 
while  the  standby  costs  are  much  lower. 

It  is  therefore  within  the  range  of  possibility  that  within 
another  short  lapse  of  years,  a further  change  may  be  made 
at  the  Lot’s  Road  station,  and  before  the  new  turbines  have 
fulfilled  their  allowance  for  depreciation. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 P.M.  OH  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Electric  Oven. 

I would  be  much  obliged  if  any  of  your  correspondents 
could  tell  me  the  name  of  the  maker  of  a small  oven  for 
cooking  sample  biscuits.  Such  an  oven  does  not  require 
to  be  of  large  size,  but  it  should  be  strong  and  capable  of 
being  washed  without  falling  to  pieces  and  without  damage 
to  its  elements. 

C.  Turnbull. 

Electricity  Works,  1ST.  Shields, 

November  8th,  1909. 


A Question  on  Load  Factor. 

Very  many  thanks  to  “ Return  ” for  kindly  answering  my 
query  on  the  above  matter,  but  I am  still  uncertain  how  to 
arrive  at  a conclusion,  as  the  battery  is  charged  up  only 
three  times  each  week,  being  twice  brought  up  to  gasing 
point  and  the  third  time  gased  for  one  hour. 

The  battery  is  never  out  of  service  during  the  day’s  run, 
and  it  is  always  necessary  to  run  one  engine  for  a portion  of 
each  day,  and  the  second  engine  occasionally. 

Ratio. 


The  Coefficient  of  Self-Induction. 

I have  to  thank  Messrs.  Cramp  and  Smith  for  recom- 
mending a ffiw  quotations  from  some  of  my  letters  “ to  the 
earnest  consideration  of  practical  engineers  and  designers.” 
I hope  they  will  do  some  good  in  this  connection,  but  they 
were  primarily  intended  for  the  serious  consideration  of 
writers  of  books  on  the  “ Theory  of  Alternating  Currents.” 

It  is  possible  bhat  some  of  your  readers  may  be  ignorant  of 
certain  well-known  electrical  theorems.  The  quotations  also 
being  couched  in  scientific  language,  and,  therefore,  not 
being  easily  understood  by  those  unfamiliar  with  the  subject, 
some  may  be  led  to  infer  that  Messrs.  Cramp  and  Smith  are 
demonstrating  that  your  reviewer  has  been  talking  nonsense, 
or,  at  least,  that  he  has  been  continually  contradicting  him- 
self. Of  course  this  is  not  their  intention.  I am  well 
content  with  all  their  quotations  with  the  exception  of  No.  5. 
In  this  case,  doubtless  owing  to  their  anxiety  to  do  me 
justice,  they  have  amended  what  I wrote  so  as  to  give  it  a 
meaning  which  1 never  intended.  May  I be  permitted.  Sir, 
to  expound  a little  more  fully  some  of  the  scientific  theorems 
which  the  authors  very  properly  commend. 

Before  doing  this,  I should  like  to  state  that,  in  my 
opinion,  an  appeal  to  Reason  is  ever  preferable  to  an  appeal 
to  Authority.  I find  that  Thompson,  Steinmetz,  Kapp  and 
Russell  are  arrayed  against  me  by  the  authors.  As  I am 
thus  challenged,  I am  forced  to  state  that  there  is  much  that 


Vol.  65.  No.  1,668,  November  12,  1909.]  THE  ELECTRICAL  RE VTE Wo 


765 


is  crude,  there  is  much  that  is  badly  expressed,  there  is 
much  even  that  is  illogical  and  wrong  in  some  of  the 
authorities  quoted.  But  this  does  not  make  the  notion  that 
self-inductance  can  be  represented  by  a complex  variable  less 

ludicrous.  , 

Many  designers  of  alternating-current  apparatus,  and 
jour  reviewer  has  the  honour  to  number  several  amongst  his 
personal  friends,  read  through  certain  incantations  from  the 
treatises  on  which  Messrs.  Cramp  and  Smith  rely  before 
going  through  the  preliminary  cabalistic  operations  in  con- 
nection with  self-induction,  which  they  think  an  essential 
part  of  their  computations.  Naturally,  they  have  not  much 
faith  in  the  results,  and  check  them  from  their  own  practical 
data.  Their  self-induction  calculations  are,  in  fact,  a 
“ botching  piece  of  work,”  and  they  are  grateful  to  anyone 
who  will  throw  light  on  the  subject. 

Let  us  now  consider  quotation  No.  7 : “If  the  wire  ot  a 
coil  be  infinitely  thin,  the  inductance  is  infinitely  great  what- 
ever may  be  the  shape  of  the  coil.”  by  is  this  quoted  ? 
Do  Messrs.  Cramp  and  Smith  mean  the  reader  to  infer  that 
it  is  wrong  ? Let  me  try  and  convince  them.  The  self- 
inductance of  two  equal  parallel  wires  is  universally  believed 
to  be  given  by — 

f ■ 1 ( 4 Iogt  H + *)’ 

where  l is  the  length  of  the  wires,  d the  distance  between 
their  axes,  and  a the  radius  of  either  wire.  This  formula 
will  be  fonnd  in  the  standard  text-books.  Now  let  them 
put  a equal  to  zero  in  the  above  formula  ; noticing  that  dja 
becomes  infinite  in  this  case,  and  that  the  logarithm  of  an 
infinite  number  is  itself  infinite,  they  will  see  that  the  self- 
inductance is  infinite.  This  is  not  an  isolated  case.  Your 
reviewer  is  prepared  to  quote  dozens  of  other  formulae  to 
prove  that  self-inductance  becomes  infinite  when  the  wire  is 
infinitely  thin,  and  that  when  the  wire  is  thin,  the  self- 
inductance  varies  enormously  with  the  diameter  of  the  wire. 
In  fact,  he  cannot  see  that  it  could  possibly  do  anything 

else.  . 

But  this  does  not  agree  with  the  notions  of  the  multitude . 
Then  who  is  to  blame  ? Who  has  blinded  them  ? Who  is 
telling  them  to  shut  their  eyes  lest  they  see  the  truth  and  so 
forsake  the  Temples  and  cease  to  bring  tribute  to  the  High 
Priests  who  minister  therein  ? 

No.  6.  “ The  idea  of  equivalent  sine  waves  was  exploded 
some  years  ago.”  Your  reviewer  remembers  pricking  the 
babble  in  your  columns  several  years  ago  when  criticising 
another  book,  but  he  may  as  well  prick  it  again.  The 
definition  (Steinmetz)  of  equivalent  sine  waves  only  takes 
into  account  the  effective  values  and  the  phase  differences  of 
the  two  waves.  There  is,  therefore,  an  infinite  number  ot 
pairs  of  waves  which  can  be  represented  by  the  same  two 
“ equivalent  ” sine  waves.  They  cannot,  therefore,  take 
into  account  the  area  and  the  maximum  amplitude  of  the 
applied  potential  difference  wave. 

Now  it  is  known  that  the  magnetic  flux  in  the  core  of  a 
transformer  varies  as  the  area  of  the  applied  potential 
difference  wave,  and  that  the  stress  on  the  insulation  of  its 
windings  varies  as  its  maximum  amplitude.  The  “ equiva- 
lent ” sine  waves  do  not  take  into  account  the  areas  and  the 
maximum  heights  of  the  original  waves,  and,  therefore,  they 
are  verj  far  from  being  equivalent  to  them. 

But  they  are  practically  equivalent  ? No,  they  are  not. 
Prof.  Roessler  proved  experimentally,  14  or  15  years  ago, 
that  the  magnetising  current,  the  core  losses,  the  magnetic 
leakage,  the  voltage  drop  and  many  other  characteristics  of 
a transformer  varied  very  appreciably  with  the  area  of  the 
applied  wave,  although  the  effective  value  of  the  applied 
potential  difference  was  maintained  constant.  Messrs. 
Taylor,  Beeton  and  Barr  proved  this  also  in  their  Institution 
paper  read  in  1896.  It  is  necessary  to  dwell  on  these  points, 
otherwise  practical  men  will  lose  faith  in  theory  if  hasty 
and  ill-considered  artifices  are  forced  on  them  which  are 
incapable  of  explaining  the  observed  facts. 

Why  do  the  authors  quote  the  statement  that  the  flux  is 
a “ double  valued  function  of  the  current,”  and  write  (sic) 
after  it  ? Is  it  gibberish  to  them,  or  do  they  mean  to  deny 
it  ? The  flux  varies  with  the  current,  and  for  a given  value 
of  the  current  it  has  in  general  two  determinate  values,  one 
when  the  current  is  increasing,  and  one  when  it  is  diminish- 
ing. This  is  obvious  from  an  inspection  of  Ewing’s  hyste- 


resis loop.  The  function  is,  therefore,  double  valued — a 
phrase  which  will  be  found  in  advanced  physical  and 
mathematical  treatises. 

Although  I regret  that  Messrs.  Cramp  and  Smith  do  not 
intend  to  continue  this  correspondence,  yet  I hope  that  they, 
or  some  of  your  readers,  will  be  tempted  to  discuss  the  sub- 
ject further.  In  my  opinion,  the  self-induction  theory  of 
circuits  with  iron  in  them  is  dead,  and  little,  if  anything,  is 
to  be  gained  by  trying  to  galvanise  it  into  life.  Recent 
attempts  in  this  direction  have  only  led  to  a hopeless  jumble 
of  definitions  of  “ inductance,”  “ self-inductance  ” and 
“ coefficient  of  self-induction,”  none  of  which  are  scientific- 
ally accurate. 

lour  Reviewer. 


L.C.C.  Motor-Generator  Contract, 

With  reference  to  your  leader  in  to-day’s  issue,  “ Common- 
sense  Contracting,”  re  ! the  order  for  the  500-k\\  . -motor- 
generator,  which  has  just  been  placed  by  the  L.C.C.,  we 
think  that  it  should  be  stated,  in  justice  to  the  unsuccessful 
tenderers,  that  this  specification,  which  was  advertised  in  the 
ordinary  way  as  a specification  for  a 500-Kiv.  motor-generator, 
specified  the  exact  sizes  to  which  everything  had  to  be  made, 
the  windings,  the  details  of  the  insulation,  and,  in  fact,  the 
whole  of  the  particulars  of  the  machines.  In  our  case,  and 
no  doubt  in  the  case  of  other  tenders  also,  these  dimensions 
did  not  fit  in  at  all  with  our  standard  sizes,  and  hence  we 
quoted  for  our  standard  machines,  which  we  guaranteed  to 
be  satisfactory  in  operation. 

We  think  that  the  L.C.C.,  when  calling  for  tenders  for  a 
particular  class  of  machine,  with  all  the  dimensions  specified 
(presumably  to  be  interchangeable  with  machines  they 
already  have),  should  state  this  in  the  advertisement,  so  that 
firms  who  were  not  willing  to  make  special  machines  foi 
them  would  not  apply  for  the  specification. 

The  Lancashire ’Dynamo  and  Motor  Co.,  Ltd., 

A.  P.  Wood,  General  Manager  and  Director. 

Manchester,  November  bth,  1909. 


Voltage  for  Country  House  Installations. 

I think  “ H:  C.  P.”  is  making  a mistake  in  advocating 
high  voltages  for  country  house  lighting.  We  have  followed 
the  false  scent  of  high  voltages  all  too  long  ; it  very  soon 
got  us  into  difficulties  with  our  arc  lighting.  We  could  not 
burn  arcs  singly  without  a wasteful  resistance.  Manu- 
facturers of  heating  and  cooking  apparatus  prefer  100  volts 
to  anything  higher.  Eire  insurance  companies  cordially 
dislike  high  voltage,  and  have  commenced  to  make  war  on 
it ; and  now  it  has  left  us  floundering  in  a slough  of  despond 
because  we  cannot  make  satisfactory  use  of  the  metallic 
lamps,  which  would  have  done  so  much  to  help  us  to  success. 

The  difficulties  connected  with  low-voltage  lighting  are 
not  anything  like  so  great  as  those  which  have  been  over- 
come with  high  voltage.  There  is  a plating  workshop  in 
London  which  is  lit  by  current  from  the  electro-plating 
dynamo  at  4 or  6 volts.  Our  offices  and  showroom  are  lit  at 
10  volts,  our  workshops  at  16  volts,  and  our  small  lighting 
sets  on  test  are  made  to  drive  the  machinery  in  the  shop  by 
means  of  a 16-volt  motor.  We  have  a private  house  lit  at 
12  volts,  and  the  bells,  telephones,  fans,  &c.,  are  run  from  the 
same  supply  as  the  lamps  and  at  the  same  voltage. 

Two  of  our  25-volt  installations  are  houses  changed  from 
100  volts — in  these  two  instances  we  did  expect  some 
difficulties,  as  we  had  to  deal  with  long  mains— and  we  had 
water  boilers  to  provide  in  two  cases,  and  an  arc  lamp  for  a 
magic  lantern.  One  of  these  installations  has  200  lamps, 
and  it  is  proposed  to  add  00  more — and  from  the  success 
we  have  had  I would  not  alter  the  voltage  if  000  more  were 

added.  . , . . 

To  obtain  satisfactory  results,  all  that  is  required  is  plenty 
of  copper  in  our  conductors  and  good  connections  in  our 
switches,  fuses,  &c.  We  provide  14  cells  only  in  the  battery 
room,  and  one  cell  in  the  house  with  a special  switch,  which 
gives  26,  28  and  BO  volts.  . ... 

I am  advising  this  extra  low  voltage  lighting  for  villages, 
garden  cities  and  small  towns,  going  as  low  as  8 volts, 
6 volts,  and  even  to  4 volts  for  very  small  houses.  There  is 
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nothing  very  wonderful  about  this  when  it  is  remembered 
that  lamps  of  8 c.f.  can  be  had  at  4 volts,  12  c.p.  at  6 volts, 
and  16  C.P.  at  8 volts,  and  I do  not  expect  to  find  any 
difficulties  to  surmount  so  great  as  the  opposition  of 
electrical  engineers  who  are  not  used  to  the  idea  of  low  voltages. 

“ H.  0.  P.”  fails  to  see  any  reasons  for  recommending 
25 -volt  lamps.  I can  assure  him  there  are  some.  They 
are  cheaper,  more  economical,  less  fragile,  more  durable, 
smaller,  more  suitable  for  standards  and  brackets  than  the 
100-volt  ones ; they  are  preferred  by  rich  men  who  like  brackets 
and  candelabra  with  a number  of  small  lights,  and  by  poor 
men,  who  do  not  care  to  pay  for  16  C.p.  for  their  stairs, 
landings,  passages,  lavatories,  bath  rooms,  &c.,  where  5 c.p. 
is  sufficient  for  all  their  requirements. 

If  electric  lighting  is  to  become  universal,  it  must  pro- 
vide a man  with  the  light  he  wants,  not  with  what  some  of 
us  imagine  he  ought  to  have. 

J.  Jackson. 

London,  N.W.,  November  8 th,  1909. 


British  Magnetos. 

We  have  noted  some  correspondence  in  your  columns  with 
reference  to  the  absence  of  an  efficient  British  made  magneto, 
and  should  like  to  add  a few  remarks  on  the  subject. 

Your  first  correspondent  cannot  have  been  aware  of  the 
exceedingly  keen  competition  now  going  on  between  our- 
selves and  the  manufacturers  of  various  foreign  magnetos. 
We  may  say  that  at  the  present  moment  we  are  employing 
350-400  men  solely  upon  the  manufacture  of  Simms  British 
magnetos  and  sparking  plugs,  and  we  have  a weekly 
minimum  output  of  300  magnetos.  A number  of  the 
largest  English  motor  and  motor-car  manufacturers  have, 
after  very  exhaustive  tests  of  our  machines,  decided  to 
adopt  them  for  the  coming  season  as  a standard. 

We  may  also  add  that  not  only  has  the  Simms  British 
magneto  become  a recognised  fact  in  this  country,  but  we 
have  also  opened  our  own  branches  in  New  York  and  Paris, 
and  have  agents  in  Canada,  South  America,  Australia,  New 
Zealand,  Belgium,  Holland,  Italy,  Switzerland,  &c.,  and  have 
secured  contracts  with  several  large  Continental  and  American 
firms  for  the  next  season’s  cars. 

In  order  to  assist  the  British  magneto  industry,  prospective 
car  purchasers  should  specify  that  a British  magneto  be 
fitted  to  their  new  cars,  and  to  prove  our  capacity  for  turning 
out  not  only  a British  magneto  but  a first-class  machine,  our 
works  are  open  to  inspection. 

The  Simms  Magneto  Co.,  Ltd. 

T.  Savage, 

Assistant  Manager. 

London,  N.W.,  November  3rd , 1909. 


The  Electrical  Vehicle  in  the  States. — At  a meeting 

of  the  Electric  Vehicle  and  Central  Station  Association,  held  at 
Boston,  U.S.A.,  on  October  13th,  President  Stone  briefly  referred  to 
the  progress  of  the  electrical  vehicle  in  Boston  within  the  paBt  21 
months.  He  said  it  was  estimated  that  there  had  been  an  annual 
increase  of  231,000  units  for  commercial  vehicle  service  and  95,000 
units  for  pleasure  vehicle  use  ; this  at  4 cents  for  commercial  and 
7 cents  for  pleasure  purposes  represented  $15,876  additional 
revenue  per  year.  In  all  New  England  the  year’s  increase  in 
revenue  on  vehicle  account  amounted  to  $28,000.  Boston  had  now 
six  electric  garage  and  88  charging  stations.  In  emphasising  the 
value  of  this  business  to  the  central  stations,  Mr.  Stone  showed  that 
the  energy  consumption  of  a light  commercial  vehicle  over  a year 
was  equal  to  seven  550-watt  arcs  (burning  four  hours  per  day),  320 
50-watt  incandescents  (burning  one  hour),  and  61  500-watt  flat-irons 
(working  156  hours  per  year).  A heavy  commercial  car  on  the 
same  basis  was  equivalent  to  18  arcs,  800  incandescents  and  153 
flat-irons.  A paper  dealing  with  the  New  York  Edison  Oo.’s 
vehicle  service  was  read,  from  which  it  appears  that  65  cars  are  in 
service,  equipped  generally  with  40  to  44  Exide  cells,  and  used  by 
the  ollicials  also  as  lamp  wagons,  emergency  cars,  for  general 
delivery  purposes,  and  for  hauling  arc  lamps,  signs,  cable,  &c. 
Among  other  particulars  given,  it  was  mentioned  that  23  general 
delivery  wagons,  each  of  one  ton  capacity,  run  36  miles  on  one 
charge,  the  positive  plates  having  a life  of  390  days  and  8,635 
miles,  and  the  negatives  670  days  and  11,814  miles.  Five  five- ton 
cable  trucks,  running  15  miles  a day  on  one  charge,  are  equipped 
with  48  cells  each,  the  positive  plates  having  a life  of  395  days  on 
3,733  miles,  and  the  negative  of  461  days  on  9,630  miles  running. 
The  tire  life  on  the  older  cars  amounted  to  10,000  miles ; the 
company  assembles  its  own  batteries,  a hydraulic  lift  enabling 
them  to  be  changed  in  12  minutes. 


TESTS  OF  THE  FREUND  BRAKES. 


An  interesting  demonstration  of  tramcar  brakes  which  have  been 
designed  by  Mr.  Edwin  Freund  took  place  on  Thursday  last  week, 
at  Liversedge,  before  the  members  of  the  Yorkshire  Tramway 
Managers’  Association.  There  was  a representative  attendance 
only  three  members  being  absent.  After  luncheon  at  the  Railway 
Hotel,  Dewsbury,  a special  car  conveyed  the  members  to  the  Frost 
Hill  depot  of  the  Yorkshire  (W.D.)  Tramways,  Liversedge,  where 
two  cars  had  been  fitted  up  for  the  purposes  of  the  demonstration. 

The  first  car  taken  out  was  No.  47,  a car  of  the  ordinary  type 
which  had  been  fitted  with  the  self-winding  spring  brake 
described  in  our  issue  of  September  ] 1th,  1908.  A section  of  the 
car  floor  had  been  taken  up,  and  the  whole  of  the  mechanical  part 
of  the  brake  was  exposed  to  view.  The  first  test  consisted  of  an 
exhibition  of  the  brake  in  descending  Frost  Hill  from  the  depot. 
The  rails  were  in  a very  greasy  state,  and  it  was  doubtful  whether 
the  wooden  shoes  with  which  the  car  was  fitted  would  be  more  satis- 
factory on  the  track  than  iron  shoes.  However,  the  spring  brake 
performed  its  duty  easily  and  efficiently  on  the  descent,  which 
was  accomplished  at  a speed  of  about  10  miles  per  hour, 
and  the  winding  of  the  spring  was  done  with  perfect  regularity. 
The  brake  is  a substantial  piece  of  mechanism  in  which 
the  springs  are  wound  by  the  momentum  of  the  car ; when 
fully  wound  the  winding  pawl  or  catch  is  automatically  disengaged. 
A feature  of  the  brake  is  that  even  though  the  winding  may  only 
just  have  been  commenced  when  the  car  is  started,  the  brake  may 
be  put  into  immediate  use.  The  ascent  of  HadderBfield  Road  was 
commenced  at  a moderate  speed,  and  when  the  car  reached  the 
steepest  gradient — about  one  in  nine — current  was  switched  off, 
and  the  car  was  held  by  the  brake,  there  being  not  the  slightest 
suggestion  of  the  car  running  back.  In  test  No.  3 the  car  was 
taken  to  the  top  of  the  hill.  Starting  from  rest,  it  descended  the 
top  part  of  the  hill,  which  is  about  1 in  12,  and  immediately  it 
entered  upon  the  second  part,  which  is  about  1 in  14,  at  a speed  of 
18  miles  per  hour,  the  track  brake  was  put  on,  and  the  car  stopped 
in  32  yd.,  neither  sand  nor  wheel  brake  being  used.  In  the  next 
test  the  car  started  from  rest  and  was  allowed  to  attain  a speed  of 
22  miles,  when  both  brakes  were  applied,  the  car  pulling  up  in  the 
short  space  of  14  yd.  It  was  pointed  out  by  Mr.  Goldston,  the 
engineer  who  was  superintending  the  demonstration,  that  the 
brake  could  be  applied  at  any  strength  desired,  the  mere  pulling  of 
a hand  lever  bringing  the  brake  into  service.  A very  interesting 
feature  was  illustrated  in  the  next  test,  when  the  car,  which  was 
travelling  at  about  16  miles  per  hour,  was  brought  to  a stop  by 
the  application  of  the  brake  from  the  back  platform.  The  appli- 
cation of  the  self-winding  spring  brake  from  the  front  or  the 
back  is  one  in  which  each  application  is  of  service  to  the  other ; 
but  in  many  of  the  ordinary  tramcar  brakes  at  present  in  use 
the  application  of  the  brake  from  one  platform  neutralises  that 
from  the  other  platform.  This  is  looked  upon  as  a decided  improve- 
ment, and  the  ease  with  which  the  car  was  pulled  up  was  apparent. 
One  of  the  members  desiring  to  see  the  effect  of  the  brake  on  an 
unsanded  portion  of  the  track,  the  car  was  taken  to  the  steepest 
gradient  previously  mentioned,  and,  having  reached  a speed  of  12 
miles,  the  brake  was  applied.  The  speed,  of  course,  was  not  very 
high,  but  the  brake  pulled  up  the  car  in  a very  short  distance  (n>t 
measured)  in  a most  satisfactory  manner. 

The  second  part  of  the  demonstration  took  place  upon  car  No.  7. 
The  brake  fitted  to  this  car  was  a magnetic  brake  fitted  with 
a mechanical  attachment  for  putting  it  on  by  hand — really  an 
ordinary  mechanical  track  brake  which  could  be  used  with  a 
variable  drag  action  so  as  to  increase  the  power.  Mr.  Freund, 
who  is  the  designer  of  this  brake  also,  has  styled  it  the  Tumbler 
brake  (self-tightening).  The  principle,  briefly,  is  that  a depression 
plate  is  fitted  with  cup-shaped  housings  for  the  shoulders  of  the 
tumbler,  the  latter  resting  on  spherical  pivots  on  the  top  of  the 
brake  shoes.  Immediately  the  lever  on  the  platform  is  pulled 
the  tumbler  tilts,  allowing  the  shoe  to  drag.  Another  touch  of  the 
lever  releases  the  brake.  The  shoes  fitted  to  this  brake  provide 
for  a certain  amount  of  side  play,  and  it  is,  therefore,  claimed  that 
the  brake  block  finds  its  best  possible  “ hold.”  The  brake  fitted  to 
car  No.  7 had  been  regulated  to  give  four  “ notches  ” of  drag— 
that  is,  four  different  degrees  of  the  drag  action— and  in  the  first 
test  the  brake  was  applied  notch  by  notch,  so  as  to  show  the  effect 
of  the  various  amounts  of  drag.  This  test  was  watched  with 
considerable  interest,  and  the  easy  manner  in  which  the  brake 
was  manipulated,  and  the  faultless  way  in  which  notch  succeeded 
notch  without  any  appreciable  jerk,  were  highly  praised.  In  the 
next  test,  the  speed  was  not  much  higher,  but  the  brake  was 
used  as  an  emergency  brake  and  the  drag  action  went  right  over. 
It  should  be  mentioned  that  this  car  was  fitted  with  new  iron 
shoes,  and  the  opinion  was  expressed  that  quicker  and  better 
stops  would  doubtless  be  obtained  if  wooden  shoes  were  used. 
In  consequence  of  this,  a wooden  shoe  was  inserted — the  process 
only  taking  about  two  minutes — and  travelling  at  about  the 
same  speed,  with  one  iron  shoe  and  one  wooden  one,  a quicker 
stop  was  obtained ; the  effect  was  a gentle  and  gradual  pull  up, 
and  was  not  at  all  “ uneasy.”  The  general  utility  of  the  brake 
was  admirably  shown  in  a coast  down  the  hill,  and  the  smooth 
manipulation  of  it,  coupled  with  its  simplicity  and  the  ease  with 
which  it  was  released,  appeared  to  make  a favourable  impression 
upon  the  managers  present.  Mr.  Goldston  explained  that,  in 
adopting  the  “ tumbler  brake,”  the  driver  had,  in  reality,  a double 
brake.  The  drag  action  was  intended  for  coasting  purposes, 
as  well  as  for  use  as  an  emergency  brake,  and  the  mechanical  action 
could  take  place  before  or  after  the  magnetic.  It  had  often  been 
shown  that  the  magnetic  brake  was  apt  to  fail  unexpectedly, 
and  this  difficulty  was  entirely  overcome  by  using  the  "tumbler,” 
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inasmuch  as  the  driver  could  apply  the  magnetic  brake  by  hand, 
and  he  could  intensify  the  mechanical  eflect  by  means  of  the  drag. 

Those  tests  in  which  the  speeds  were  not  indicated  were  taken 
at  a BDeed  of  from  16  to  23  miles  per  hour,  and  the  gradients  on 
the  portion  of  track  where  the  majority  of  the  trials  took  place 
were  1 in  12,  1 in  14,  and  down  to  1 in  17. 

Mr  Goldston  appeared  to  be  very  well  pleased  with  the  excellent 
manner  in  which  the  brakes  had  worked  under  the  circumstances, 
and  was  highly  satisfied  with  the  demonstration  In  the  course 
of  a short  chat  with  our  local  representative,  he  said  he  particularly 
wished  it  to  be  understood  that  car  No.  7 had  not  been  fitted  up  for 
the  purpose  of  exhibiting  quick  stoppages.  It  had  been  fitted  up 
simply  and  solely  to  show  what  the ‘‘ Tumbler  brake  could  and 
would  do.  He  was  particularly  well  pleased  with  the  Tumbler^ 
brake  and  said  that  there  were  three  advantages  which  appealed 
to  him  very  much.  The  first  was  that  the  brake  was  an  ordinary 
mechanical  track  brake,  with  equal  power  to  those  which  they  had 
on  their  cars  and  to  those  in  general  use  all  over  the  country. 
Secondly,  the  apparatus  gave  them  the  drag  action,  viz  , the  extra 
weight  of  the  car  on  the  blocks.  Thirdly,  the  brake  could  be 
applied  as  an  ordinary  magnetic  brake. 

The  managers  who  witnessed  the  demonstration  also  appeared 
to  be  favourably  impressed.  Several  complimentary  references  vvere 
made  to  the  brakes,  especially  with  regard  to  the  “ Tumbler,  and 
comintr  as  they  did  from  managers  who,  for  the  most  part,  are 
engaged  in  the  West  Riding  of  Yorkshire,  where  hills  are  the 
rule  rather  than  the  exception,  they  should  prove  of  value  to 
other  tramway  managers  in  the  country.  During  the  demon- 
stration there  was  practically  no  criticism  of  an  adverse  character, 
and  the  general  opinion  appeared  to  be  that  the  brake  was  sound 
in  principle,  and  one  which  could  be  relied  upon. 

The  managers  were  afterwards  entertained  at  tea  by  the  manag- 
ing director  of  the  company,  and  in  the  evening  a private  discussion 
took  place  upon  the  demonstration,  and  upon  other  tramway 
matters. 


ELECTRIC  LIGHT  INSTALLATION  ON 
THE  STANNOS  WIRING  SYSTEM. 


Ok  Saturday  last  the  students  attending  Mr.  E.  Kilburn  Scott  s 
lectures  on  Electrical  Engineering  Quantities  and  Estimates  at  the 
Northampton  Institute  visited  the  new  factory  and  laboratory  of 
Messrs.  J.  Fletcher-Fletcher  & Co.,  Seven  Sisters  Road,  to  see  the 
electric  light  installation  and  lift,  &c.  Mr.  Rawlings,  who  had 


being  connected  to  the  earthed  bus-bar.  From  the  fuseboards, 
the  DS  system  of  wiring  has  been  employed,  using  Stannos 
wire  and  fittings,  together  with  the  special  continuity  fixtures 
provided  for  concentric  woTk  On  the  top  floor,  and  a portion 
of  the  ground  floor,  the  system  has  been  made  water-tight  by 
soldering  the  Stannos  wires  into  Kalkos  boxes. 


Fig.  2.— Gbip  fob 
Stannos  Wires. 


Fig.  3.— S K 2 Adapter. 


In  addition  to  the  before-mentioned  “ earthed”  system  two  pilot 
lights  have  been  installed  on  the  ground  floor,  two  Stannos  wires 
being  used  in  the  ordinary  way  without  the  intervention  of  the 

tT  Tflie  number  of  points  installed  is  180,  with  121  switches,  and 
the  following  material  has  been  used:— 1,800  yards  Stannos  single 
1/18  and  3/20;  50  yards  main  cables;  2,500  0:>  clips;  300  con- 
tinuity fixtures  ; fittings  for  Kalkos  boxes  and  Kalkos  tubes,  &c.  _ 
In  addition  to  the  lighting,  there  is  a system  of  electric 
fire  and  burglar  alarms  worked  from  the  100-volt  accumulators, 
which  are  used  for  the  lift  control.  The  wires  leading  from  the 
accumulators  run  through  fuses  to  the  whole  of  the  bells,  terminating 


a 


Fig  2 Box  Fitted  with  Two  Adapters,  Taking  One  and 

Three  Stannos  Wires  Respectively. 


carried  out  the  electric  installation,  was  present  to  describe  the 
details  of  the  work  and  explain  the  many  advantages  of  the 
Stannos  wiring,  which  he  has  used.  The  installation  is  unique 
in  that  it  illustrates  the  OS  system  of  wiring  for 

1.  A two-wire  system. 

2.  A surface  concentric  system. 

3.  A water-tight  concentric  system  with  Kalkos  fittings. 

4 A combination  of  2 an  d 3 in  buried  work.  ...  . , 

StannoB  wire  is  insulated  with  pure  and  vulcanised  rubber  taped, 
and  then  wrapped  round  twice  with  a closely  compressed  sheet  of 
tinned  copper.  On  an  earthed  concentric  system  the  outer  copper 
carries  the  return  current,  and  it  has  only  about  one-third  of  the 

resistance  of  No.  18  s.w.G.  wire. 

The  supply  for  the  lighting  is  taken  from  the  Islington  Corpora- 
tion at  100  volts  (or  200  if  desired)  alternating,  single-phase, 
50  cycles. 

The  mains,  consisting  of  twin-armoured  cable,  pass  from  the 
Corporation  fuses  through  an  ironclad  d.p.  Bwitch  and  fuse  to  the 
first  floor,  terminating  at  a Foster  double-wound  transformer 
giving  100  volts  on  the  lamp  side  and  100  or  200  volts  as  desired 
on  the  supply  side.  The  object  of  using  a separately  wound  trans- 
former is  to  isolate  the  installation  so  as  to  enable  an  earth  return 
system  to  be  used,  besides  affording  facilities  to  alter  the  voltage.  In 
conjunction  with  the  transformer  there  is  a Hurston  automatic 
switch  to  disconnect  the  primary  circuit  when  no  lamps  are  in  use. 
Distribution  from  this  point  iB  made  from  a four-way  board,  one 
pole  of  which  is  connected  to  a bus-bar,  forming  the  return  of  an 
earthed  concentric  system.  From  this  point  single  cables  drawn 
into  Kalkos  tnbes  are  carried  to  four  distributing  boards,  the  tubes 


Fig.  4.— Kalkos  Box  and  Switch,  with  S K 2 Adapter. 

at  a relay.  This  portion  of  the  wiring  is  carried  out  with  Stannos 
wire,  the7 wiring  between  the  relay  and  the  whole  of  the  fire  and 
burglar  alarm  points  being  carried  out  with  ordinary  high-class  bell 

WThe  bells  which  are  used  for  timing  (rung  three  times  daily ), 
together  with  the  relay,  batteries,  &c.,  are  the  same  as  are  used  for 
the  burglar  and  fire  alarm  system,  thus  ensuring  their  main- 
tenance in  good  working  condition.  O,  Pri 

The  electric  lift  has  been  supplied  by  Messrs.  Childs  & Co., 
and  is  of  special  interest  because,  although  the  motor  is  single 
phase,  the  controlgear  is  worked  by  direct  current  from  a 
battery.  In  order  to  charge  this  battery  an  aluminium  rectifie  is 
employed.  The  push  button  for  stopping  has  two  contacts,  the 


FiGi  5 _8  e 2 Side  Entry  Continuity  Fixture. 

first  putting  the  brake  on  through  a resistance  and  the  second 
putting  it  on  direct.  In  this  way  the  lift  is  brought  to  rest  without 

As  various  improvements  have  been  made  in  the  08  wiring 
svBtem  since  we  first  described  it,  the  following  particulars  will 
probably  be  of  interest  to  our  readers.  The  ideal  before  the  manu- 
facturers (Messrs.  Siemens  Bros.  & Co.,  Ltd.)  has  been  to  provide  a 
system  of  wiring  which  shall  be  inexpensive,  but  efficient  and 
durable,  unobtrusive  when  used  for  surface  wiring,  but  suitable  also 
for  concealed  wiring,  and  possessing  an  electrically  continuous 
earthed  sheathing,  which  can  be  used  also  as  the  return  conductor 

of  a concentric  system.  ...  , , , . , ... 

The  Stannos  wires  can  now  be  had  insulated  not  only  with 
vulcanised  rubber,  but  also  with  a special  dielectric  called  Unvul 
which  contains  no  sulphur  ; they  are  subjected  to  a test  of  1,000 
volts  pressure,  and  both  classes  can  be  supplied  with  aluminium 
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taping  under  the  sheathing,  a type  especially  recommended  for 
concentric  wiring.  It  is  interesting  to  note  that  the  current- 
carrying  capacity  of  the  Stannos  wires  on  the  concentric  system  is 
greater  than  on  the  ordinary  two- wire  system,  owing  to  the  small 
pressure  drop  in  the  sheathing ; thus  a 3/20  wire  carrying  6'4 
amperes  has  a drop  of  11'3  volts  per  100  yards  on  the  two-wire 


Pig.  6. — Continuity  Fixtube  fob  Back  Entby  of  Wibes. 

system,  but  only  7 '7  volts  on  the  concentric  system,  while,  of  course, 
the  latter  costs  little  more  than  half  as  much  as  the  former  system. 
The  importance  of  these  points,  especially  in  connection  with  low- 
voltage  metallic-filament  lamp  installations  fed  from  transformers, 
is  obvious. 

A variety  of  new  accessories  has  been  evolved  for  use  with  the 
O S system.  Fig.  1,  p.  767,  shows  two  new  adapters  employed  when 
Stannos  wires  are  run  into  steel  junction  or  fuse  boxes ; they  are  of 


Fig.  7.— Fbog  Clamp  fob  Flush  Wobk,  Wiees  shown 
SUNK  IN  PLASTEB. 

brass,  and  are  provided  with  metal  grips  such  as  that  shown  in 
fig.  2,  which  is  so  constructed  as  to  prevent  rotation  of  the  wires. 
Fig.  3 shows  the  S K 2 adapter  for  running  Stannos  wires  into  Kalkos 


Fig.  8. — Continuity  Bus-bab  (Tyte  B.B.B.)  with  1/18 
and  3/20  Stannos  Wibes. 

boxes,  the  joints  being  soldered  water-tight,  and  fig.  4 shows  a 
Kalkos  box  and  switch  fitted  with  one  of  these  adapters.  Con- 
tinuity fixtures  are  illustrated  in  figs  5 and  6,  the  former  for  side 
'•ntry  and  the  latter  for  back  entry  ; in  each  case  a back  plato  iB 
used,  with  a screwed  stud  for  the  attachment  of  the  earthing 
damp  Special  screw-clamps  are  provided  for  the  concentric 
system.  Fig.  7 shows  a frog  clamp  for  flush  work,  where  tho 
tannos  win  s are  sunk  into  the  plaster,  nnd  it  is  desired  to  have 
he  wood  block  for  the  Bwitch  Hush  with  the  avr/rce  i % temporary 


cap  is  placed  over  the  wires  after  they  have  been  fixed  as  shown 
to  preserve  them  from  damage  while  the  plastering  is  completed.  ’ 
A continuity  bus-bar  for  a fuseboard  is  illustrated  in  fig.  8 • 
such  bus-bars  are  made  in  various  sizes.  Lastly,  fig.  9 shows  a 
water-tight  T joint- box  for  concentric  work,  with  the  component 
parts  displayed  and  the  jointed  wires  in  position ; these  boxes  are 
used  where  the  ordinary  continuity  fixtures  with  steel  covers  would 
be  too  large  or  unsightly,  and  where  it  is  desired  to  have  the  whole 
system  water-tight.  The  wires  are  jointed  with  the  aid  of  small 


Fig.  9. — T Joint  Box  fob  Conoentbio  Wobk,  showing  Pabts 
and  Method  of  Jointing  Single  Wibe  Cibcuit. 


channels  of  Boft  metal,  which  are  soldered  together  and  to  the 
wires : the  joint,  with  two  porcelain  linings,  is  then  laid  in  the  soft- 
metal  base,  and  the  cover  is  soldered  to  the  latter  and  to  the  outer 
sheathing  of  the  wires.  A hole  is  left  in  the  cover  to  permit  the 
air  to  escape  when  heated  in  the  act  of  soldering,  and  is  afterwards 
filled  up  with  a screw,  as  shown. 

Full  particulars  of  these  and  other  details,  special  tools,  &c.,  are 
given  in  a recent  catalogue  (No.  517,  Section  I)  issued  by  Messrs. 
Siemens  Bros.,  which  also  contains  instructions  for  the  erection  of 
the  “ Metacase  ” (Kuhlos  and  Stannos)  conductors. 


LEGAL 


Alleged  False  Tbade  Descbiption. 

The  Pboceedings  Against  the  Welsbach  Co. 

0 Continued  from  page  736.) 

At  Clerkenwell  Police  Court  on  Saturday,  Mr.  Bros  heard  further 
evidence  on  the  adjourned  summonses  against  the  Welsbach  Incan- 
descent Gas  Light  Co.,  Ltd. 

James  Fletcheb  Young,  manager  of  the  electric  light  depart- 
ment of  the  General  Electric  Co,,  Ltd.,  said  his  firm  acted  as  agents 
in  this  country  for  the  Auer  Gesellschaft  Co.,  of  Berlin.  The  first 
metal-filament  lamps  they  had  to  deal  with  were  the  osmium  lamps 
which  were  sent  to  them  by  the  Auer  Co.  The  metal-filameDt  of 
these  lamps  was  made  of  osmium.  Then  they  had  lamps  the 
filament  of  which  was  made  of  tungsten  or  wolfram.  Afterwards 
they  imported  the  Osram  lamps  from  the  Auer  Co.  They  first 
began  to  receive  these  at  the  end  of  1906.  Some  of  these  still  came 
from  Germany,  although  some  were  manufactured  in  this  country 
in  a factory,  which  was  erected  after  the  passing  of  the  new 
Patents  Act.  The  General  Electric  Co.  was  the  only  firm  selling 
Osram  lamps  in  this  country,  and  their  sale  had  assumed  very  large 
proportions.  When  the  Osram  lamps  were  first  introduced,  they 
bore  the  name  of  the  Auer  Gesellschaft  Co.  The  osmium  lamp 
was  invented  by  Baron  von  Welsbach,  and  as  far  as  he  knew  no 
other  metal-filament  lamp  was  invented  by  him. 

A copy  of  an  advertisement  of  the  defendants’  lamps  was  placed 
in  the  witness’s  hands,  and  Mb.  Rufus  Isaacs  asked  him  what 
effect  it  would  have  on  his  mind.  Witness  : I should  consider  that 
the  lamps  offered  were  the  invention  of  Baron  von  Welsbach  or 
the  output  of  the  Auer  Co. 

Mb.  Isaacs:  Do  you  know  of  any  electric  lamp  invented  by 
Baron  von  Welsbach  sold  with  the  trademark  “Aur”  upon  it  ?— 
No. 

What  would  be  the  effect  of  stamping  these  lamps  with  the  words 
“Aur”  and  “ Welsbach  It  would  lead  people  to  believe  that 
they  were  the  product  of  the  Auer  Co.,  or,  as  it  is  sometimes  known 
in  this  country,  the  German  Welsbach  Co. 

So  far  as  you  know,  had  Baron  von  Welsbach,  or  the  Auer  Co., 
anything  to  do  with  that  lamp  ? — No.  Nothing  whatever. 

Mb.  Walteb  : ^ ou  know  there  are  three  Welsbach  companies 
in  Europe,  the  German,  the  Austrian  and  the  English  ?— I 
believe  so. 

Are  you  aware  that  98  per  cent,  of  the  shares  of  the  Austrian 
company  are  the  property  of  the  English  company  ?— No. 

Are  you  aware  that  the  policy  of  the  Welsbach  companies  has 
been  not  to  use  the  words  “ Welsbach  ” and  “ Aur  ” in  the  terri- 
tories of  the  others  ? — No. 

Are  you  aware  that  the  trade  marks  " Auroslamp  ” and  “ Auer- 
osmi  ’ were  applied  for  by  the  German  company  for  their  lamp? 
— No. 

Are  you  aware  that  the  Austrian  company,  at  the  instigation  of 
the  English  company,  objected  to  that  registration  ? -No.  I am 
not  aware  of  it. 

In  reply  to  further  questions,  Witness  said  he  believed  the 
German  company  undertook  for  a certain  period  not  to  use  tb» 
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« * ner  ” in  connection  with  incandescent  gas  mantles,  but  he 
SfoYed  that  period  had  now  expired.  The  registered  trade  mark 
nf  the  German  company  for  incandescent  gas  mantles  was  Dagea. 
The  word  " Auergesellschaft " had  formed  part  of  the  name  of  the 
German  company  as  long  as  he  had  known  it,  which  was  two  and  a 

^M^TwAlteb  : During  the  last  two  and  a half  years  has  a single 
advertisement  been  issued  by  your  company  in  which  the  word 
" Auergesellschaft  ” appears  ?— Not  by  our  company. 

With  the  exception  of  the  one  circular  in  evidence,  have  your 
company  ever  advertised  the  word  “ Auer  ” m connection  with  the 

^Baron  von  Welsbach  has  nothing  to  do  either  as  manufacturer  or 

inventor  with  the  Osram  lamp  ?-Not  as  far  as  I know. 

A certified  copy  of  the  Patents  Register  was  handed  to  the 
witness  and  he  said  he  saw  by  that  that  since  January,  1899,  the 
defendant  company  had  had  the  trade  mark  “ Aur  ” registered  for 

iroods  in  class  13.  He  was  not  aware  that  the  trade  mark  Aur 
had  been  used  upon  all  the  goods  Bold  by  the  Welsbach  Co.  for 

""mb.  Walter  : Are  you  aware  that  the  word  11  Aur  upon  goods 
in  this  country  commonly  means  that  they  are  the  goods  of  t e 

Welsbach  Co  ?— I am  not  prepared  to  deny  it. 

Is  the  word  “ Welsbach  ” largely  used  upon  the  merchandise  of 
the  Welsbach  Co.  ? — I do  not  know.  , 

Are  you  prepared  to  deny  that  the  word  " Welsbach  upon  goods 
in  this  country  commonly  means  the  merchandise  of  the  Welsbach 
Co  ’—On  electric  goods  I should  deny  it.  , 

Witness  said  the  osmium  lamps  were  not  capable  of  being  made 
for  use  on  high  voltage  circuits,  and  they  were  not  so  successful 

commercially  as  the  Osram  lamps.  . 

Mb.  Walter  : Has  the  w-ord  “ Welsbach  ever  been  used  in  an 
advertisement  in  connection  with  the  Osram  lamp  ? Yes.  In 
reprints  from  the  Standard  and  Daily  Telegraph. 

Mb.  Walter  read  extracts  from  these  reprints,  in  which  it  was 
stated  that  Dr.  Auer,  of  Welsbach,  who  invented  the  first  incan- 
descent gas  mantle,  also  invented  the  first  metal-filament  lamp. 
He  asked  the  witness  if  the  word  " Auer  ” had  appeared  in  any  of 
his  advertisements  of  Osram  lamps.  Witness  : No,  not  in  trade 

advertisements.  _ . , 

Re-examined  by  Mb.  Rufus  Isaacs,  Witness  said  there  was  a 
reference  to  the  Auergesellschaft  Co.  on  the  printed  wrapper  in 
which  the  osmium  lamps  were  sold. 

The  case  was  adjourned  until  November  20th.  # 


Woolf  v.  London  United  Tramways  Co. 

In  the  King’s  Bench  Division  on  Monday  and  Tuesday,  November 
8th  and  9th°  before  Mr.  Justice  Bucknill  and  a common  jury,  an 
action  was  tried  in  which  Mrs.  Nina  Woolf,  a dressmaker,  of  Stoke 
Newington,  sued  the  London  United  Tramways,  Ltd.,  for  damage  for 
personal  injuries  alleged  to  have  been  sustained  in  consequence  of 
the  defendant  company’s  negligence  in  failing  to  keep  the  roadway 
along  which  the  line  runs  in  a fit  and  proper  and  safe  condition 

for  vehicular  traffic.  , . „ .... 

Mr.  Ralph  Bankes  was  counsel  for  the  plaintiff,  and  Mr.  Koskiu, 
K.C.,and  Mr.  Glasgow  appeared  for  the  defendant  company. 

It ’appeared  that  defendant  was  one  of  a party  who  on  Whit- 
Monday  of  last  year  were  proceeding  by  a four-horse  brake  from 
Stoke  Newington  to  HurBt  Park  to  witness  the  races,  when, 
opposite  Christchurch  schools  in  the  High  Road,  Chiswick,  the 
brake  collapsed,  and  its  occupants  were  thrown  out  into  the  road, 
plaintiff  being  somewhat  seriously  injured.  She  alleged  that  the 
accident  was  due  to  the  wheel  of  the  brake  dropping  into  a hole  in 
the  roadway  and  thus  being  wrenched  off ; and  the  defence  was 
that,  on  the  contrary,  it  was  caused  by  the  rotten  condition  of  the 
vehicle  itself.  Evidence  on  either  side  was  called,  and  his  Lord- 
ship,  in  summing  up,  instructed  the  jury  that  the  onus  of  proof 
rested  upon  the  plaintiff.  Parliament  had  laid  upon  the  tram 
company  the  obligation  to  keep  the  highway  in  a fit  and  proper 
state  to  enable  it  to  be  used  by  the  public  with  safety,  and 
she  had  to  prove  that  they  had  failed  to  fulfil  this  obligation 
and  that  it  was  in  consequence  of  such  negligence  that  the  accident 
occurred.  Of  course,  as  men  of  the  world,  the  jury  would  say  the 
company  were  not  bound  to  keep  the  road  as  level  as  a billiard 
table  ; and  they  must  be  satisfied  that  at  the  particular  spot  where 
the  accident  occurred,  the  state  of  the  tramway  was  dangerous  for 
the  public  passing  over.  If  they  thought  the  brake  was  in  a rotten 
condition,  it  would  be  a matter  for  their  grave  consideration  and 
judgment  whether  there  was  a hole  in  the  roadway  into  which  if  the 
wheel  dropped  it  would  have  broken  it  off,  even  if  it  was  Bound. 

The  jury  found  a verdict  for  the  defendant  company  ; and,  upon 
his  Lordship’s  suggestion,  approved  by  the  jury,  they  did  not  ask 
for  costs ; and  judgment  was  entered  for  them  without  costs. 


Bristol  Gas  Co.  v.  The  Bristol  Tbamway  and  Carriage 
Co.,  Ltd. 

In  the  Court  of  Appeal  on  Tuesday,  Lord  Justice  Buckley,  Lord 
Justice  Kennedy,  and  Mr.  Justice  Swinfen  Eady  had  before  them 
the  case  of  the  Bristol  Gas  Co.  v.  the  Bristol  Tramway  and  Carnage 
Co.,  Ltd.,  which  was  an  appeal  by  the  defendants  from  a decision  of 
Mr.  Justice  Phil limore,  affirming  the  award  of  the  arbitrator,  Mr. 
Allen  C.  Edwards,  appointed  under  the  Tramways  Act,  1870,  to 
settle  a dispute  which  had  arisen  between  the  Bristol  Gas  Co.,  and 
the  Bristol  Tramway  Co.,  Ltd.,  in  regard  to  8ec.  32  of  the  Act. 
That  section  provides  that  the  construction  of  a tramway  shall  not 


interfere  with  the  rights  of  local  and  road  authorities  or  gas,  water 
or  electric  light  companies  to  deal  with  the  roads  for  the  purpose  ol 
repairing,  laying  down  or  removing  mains,  pipes,  &c.,  giving  notice 
of  their  intention  to  do  so  when  the  contemplated  work  will 
interfere  with  the  traffic  or  affect  the  tramway,  and  sub-Sec.  5 pro- 
vides that  any  extra  expense  in  doing  such  work  caused  by  tne 
existence  of  the  tramway  shall  be  borne  by  the  tramway  company. 

In  the  present  case  the  gas  company  alleged  that  by  reason  of  tue 
tramlines  having  been  laid  over  the  gas  mains,  the  company  had 
incurred  additional  expense  in  obtaining  access  to  and 
altering  their  service  pipes;  such  additional  expense  for  the 
period  between  February  16th,  1905,  and  December  26th,  1906, 
amounting  to  £115  8s.  The  tramway  company  having  refused  to 
pay  this  demand,  the  gas  company  applied  to  the  Board  of  Irade 
under  Sec.  33  to  appoint  an  arbitrator.  Mr.  Edwards  was  selected, 
and  he  undertook  the  reference  without  prejudice  to  the  conten- 
tion of  the  tramway  company  that  no  such  “ difference  had  arisen 
as  was  contemplated  by  Sec.  33.  Detailed  particulars  of  the  claim 
were  furnished,  and  for  the  purpose  of  his  award  the  arbitrator 
divided  them  into  three  classes.  (1)  Laying  down  a new  service 
pipe  and  connecting  it  for  the  first  time  since  the  construction  of 
the  tramway  with  a main  laid  before  the  construction,  amounting 
altogether  to  £63  19s.  8d.  (2)  Repairing,  altering  or  removing  a 

service  pipe  laid  since  the  construction  of  the  tramway ; the  main 
having  been  laid  before  such  construction,  £14  Is.  8d.  (3)  Re- 

pairing, altering  or  removing  a service  pipe  or  main  laid  before  the 
tramway  was  constructed,  £37  16s.  8d.  The  arbitrator  held  that 
with  regard  to  the  first  class,  the  gas  company  was  not  entitlea 
to  the  extra  expense  of  laying  the  new  service,  but  to  one-third,  of 
the  amount  claimed  ; this  being  the  agreed  proportion  of  the  total 
applicable  to  connecting  with  the  old  main  as  distinguished  from 
laying  the  new  pipe.  He  therefore  awarded  them  £21  6s.  6d. 
With  regard  to  the  second  class,  he  held  that  the  gas  company 
wer.e  not  entitled  to  the  amount  claimed  As  to  the 
third  class,  the  gas  company  were  entitled  to  the  £37  lbs.  «a„  ana 
he  directed  the  tramway  company  to  pay  the  costs  of  the  arbi- 
tration. It  was  contended  by  the  gas  company  that  they  were 
entitled  to  the  whole  amount  claimed.  On  behalf  of  the  tramway 
company,  it  was  contended  that  the  only  work  for  which  expendi- 
ture could  be  claimed,  was  that  which  caused  an  interruption  of  the 
tramway  traffic,  and  that  the  arbitrator  was  wrong  m holding  that 
any  trifling  delay  Bhown  to  have  taken  place  was  such  an 
interruption  of  traffic,  as  was  contemplated  by  the  section,  and 
that  no  such  claim  by  the  gas  company  for  additional  expense  was 
founded.  Mr.  Justice  Phillimore  confirmed  the  arbitrator  s award 
and  dismissed  the  appeal,  but  without  costs.  Hence  the  present 

appeal  of  the  tramway  company.  . , 

Mr.  Balfour  Browne,  K.C.,  Mr.  Simon,  K.C.,  and  Mr.  Murphy, 
appeared  for  the  tramway  company ; and  Sir  A.  Cnpps,  K.O.,  Mr. 
Bethune,  and  Mr.  Weatherley  for  the  gas  company. 

Mr.  Balfour  Browne,  for  the  tramway  company,  said 
the  question  raised  was  as  to  the  proper  construction  of  Sec.  32  of 
the  Act  of  1870.  Before  that  Act  was  passed,  various  private  Acts 
had  been  passed  allowing  water  companies,  gas  companies,  and  elec- 
tric light  companies  to  use  the  streets  or  roads  for  the  purpose  of 
laying  down  their  pipes  or  mains  to  supply  gas,  water  or  elec- 
tricity to  the  public,  and  it  was  necessary  wben  the  Tramways  Act 
was  passed  to  see  that  the  tramway  companies  did  nothing  to  take 
away  the  rights  which  had  been  conceded  by  Parliament  to  those 
various  bodies.  Sec.  32  of  the  Act  of  1870  dealt  with  the  .relations 
between  those  various  bodies  and  the  tramway  companies,  lhe 
important  words  upon  which  he  relied  were  “ such  works  whereby 
the  traffic  on  the  tramway  will  be  interrupted.”  The  contemplation 
of  the  Legislature  was  that,  if  the  work  to  be  done  was  really  serious 
work,  interrupting  the  passage  of  the  cars  along  the  tramlines,  the 
tramway  companies  were  to  be  responsible  for  the  expense  of  the 
work.  He  submitted  that  the  expenses  which  had  been  put  upon 
the  tramway  company  in  the  present  case  were  not  incurred  in 
respect  of  work  which  interrupted  the  traffic  on  the  tramway,  and 
therefore,  having  regard  to  the  construction  of  Sec.  32,  the  tramway 
company  could  not  be  held  liable  for  the  expense.  The  Legislature 
said  “ Here  are  two  public  bodies  in  the  road,  both  doing  public 
service.  If  the  work  to  be  done  on  the  road  is  a small  matter  which 
might  have  occurred  whether  the  tramways  were  there  or  not,  the  gas 
company  shall  pay  it.  If  it  is  a big  matter  which  interrupts  the  tram- 
ways, the  tramway  company  shall  pay  it.”  The  learned  counsel,  pro- 
ceeding, said  there  was  no  need  to  give  the  tramway  company  noti-ce  if 
the  work  to  be  done  did  not  affect  their  traffic.  It  would  only  be  a 
wasting  of  the  time  of  the  tramway  engineer  to  give  the  tramway 
company  notice  of  Buch  matters  as  were  set  out  in  the  gas  com- 
panies’ claim.  If  in  the  old  days  of  horse-drawn  cani  the  gas  com- 
pany had  dug  a trench  between  the  two  rails  the  traffic  would  have 
been  stopped,  because  the  horses  could  not  then  run  over  that  part 
of  the  road,  but  nowadays  with  overhead  traction  a hole  between 
the  rails  did  not  matter,  because  the  cars  could  run  over  that,  and 
there  would  be  no  interruption  of  traffic.  ....  . . 

Mr  Simon,  K.O.,  who  followed  on  the  same  side,  said  the  point 
was  of  great  practical  importance,  because  the  claims  made 
here  were  for  very  small  amounts  and  were  numerous.  He  sub- 
mitted that  what  was  referred  to  in  the  proviso  of  Sub-sec.  5 of 
Clause  32  of  the  Act  was  a class  of  expenses  which  was  limited  in 
several  ways.  The  pulling  up  of  a gutter  would  not  affect  the 
tramways  at  all.  The  scheme  of  the  section  was  that  the  gas 
water  and  other  companies  might  go  on  doing  their  work  on  the 
road  as  before  the  Act  was  passed,  but  in  so  far  as  the  work  they 
wanted  to  do  was  work  which  would  interrupt  the  tramway  traffic 
they  must  give  notice,  and  in  so  far  as  the  work  which  interrupted 
the  tramways  was  work  which  would  immediately  affect  its 
stability,  it  had  not  only  to  be  done  under  notice,  but  it  had  been 
done  under  superintendence.  It  seemed  a very  strange  thing  if  the 
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Legislature  really  meant  that  a tramway  company,  which  was  doing 
useful  public  work,  had  to  pay  all  those  2£d.  charges  which  ex- 
tended back  to  1903.  There  were  over  200  cases. 

Mb.  Cripps,  K.C.,  for  the  gas  company,  said  that  it  had  been 
found  by  the  arbitrator  that  every  subject  matter  of  the  claim  was 
in  respect  of  works  of  which  a proper  notice  had  been  given.  He 
could  not  agree  that  “ interruption  ” necessarily  meant  total 
stoppage.  “ Interruption  ” was  rather  a question  of  fact  than  of 
law.  He  submitted  that  the  tramway  company  took  an  absolutely 
wrong  view  as  to  the  construction  of  the  Act. 

Lord  Justice  Buckley,  in  giving  judgment,  said  that  in  his 
opinion  the  appeal  failed.  The  second  question  in  the  case  was, 
“ Do  the  facts  proved  in  this  case,  which  are  admitted,  constitute 
in  law  1 interruption  ’ within  the  means  of  Sub-sec.  2 of  Sec.  32 
of  the  Tramways  Act,  1870.”  After  referring  to  the  statement 
of  facts  in  this  case,  his  Lordship  said  it  seemed  to  him  that 
there  had  been  an  interruption  by  reason  of  the  fact  that  in  one 
instance,  until  the  doing  of  the  work  in  question,  the  tramway  com- 
pany had  been  in  possession  of  two  lines  of  tramways,  and  were,  by  the 
events  which  happened,  deprived  of  the  use  of  one  of  the  lines, 
and  obliged  for  the  whole  day  to  carry  on  the  traffic  on  one  line 
only.  In  his  opinion  that  constituted  an  interruption.  He  further 
thought  that  there  was  an  interruption  in  this  that  the  workmen  in 
the  trenches  were  in  a position  of  danger  when  the  tramcars 
approached,  and  that  the  tramcars  had  to  come  to  a standstill  or  at 
leaBt  to  slow  down  to  enable  the  workmen  to  get  out  of  the 
trenches.  In  his  judgment,  there  was  interruption  within  the 
meaning  of  the  sub-section.  As  to  the  third  question  in  the  case, 
he  was  of  opinion  that  the  notices  served  by  the  gas  company  were 
proper  notices  and  sufficiently  complied  with  the  section.  Under 
those  circumstances  it  was  obvious  that  the  other  questions  in  the 
case  did  not  arise.  But  the  arbitrator  had  answered  the  first 
question : “ Does  the  proviso  in  Sub-sec.  5 of  Sec.  32 

of  the  Act  of  1870  apply  if  the  work  claimed  for  does  not 
cause  an  interruption  of  tramway  traffic  within  the  meaning  of  the 
Sub-sec.  2.”  The  arbitrator  had  answered  the  first  question  in  the 
affirmative.  His  Lordship  would  not  refrain  from  expressing  his 
opinion  on  that  question.  He  thought  “ such  work  ” in  Sub-Bee.  2 
and  Sub-sec.  5 meant  work  whereby  the  traffic  on  the  tramway 
would  be  interrupted.  In  his  opinion  the  answer  to  the  first 
question  should  have  been  in  the  negative.  He  was  also  of  opinion 
that  the  connecting  of  the  new  service  pipes  with  the  old  mains 
was  an  alteration  of  the  mains. 

Lord  Justice  Kennedy  and  Mr.  Justioe  Swinfen  Eady  con- 
curred. 

The  appeal  was  accordingly  dismissed  with  costs. 


In  re  Mbdhurst — Morris  v.  Brewer. 

In  the  Chancery  Division  on  Friday  last,  Mr.  Justice  Parker  had 
before  him  a motion  in  re  Medhurst — Morris  v.  Brewer,  by  which  the 
plaintiff  asked  for  the  appointment  of  receiver  of  the  electrical 
engineeer’s  business  carried  on  by  the  late  Francis  Hastings  Med- 
hurBt,  and  other  property. 

Mr.  Percy  Vaughan,  in  support  of  the  motion,  explained  that 
Mr.  Medhurst,  who  was  prospective  Unionist  candidate  for 
Stafford  and  who  committed  suicide  at  Croydon  on  October  26th 
last,  had  mortgaged  to  the  plaintiff  his  electrical  engineer’s  busi- 
ness, together  with  a policy  of  insurance  for  £3,000.  Beyond  the 
property  mortgaged  to  the  plaintiff,  the  estate  consisted  of  some 
securities  and  furniture,  part  of  the  furniture  having  been 
seized  during  the  testator’s  lifetime  under  a distress  for  rent,  and 
the  remainder  was  now  warehoused.  The  estate  was  very  much 
embarrassed,  and  proceedings  by  creditors  were  pending.  Under 
these  circumstances,  counsel  asked  that  a receiver  might  be 
appointed  of  the  property  comprised  in  the  plaintiff’s  mortgage 
on  the  ground  that  the  security  was  in  jeopardy, 

Mr.  Bennett  said  that  he  appeared  for  the  two  persons  named 
in  the  testator’s  will  as  executors,  who  had  been  made  defendants. 
One  of  them  had  actually  signed  a renunciation  of  probate,  and  the 
other  either  had  renounced  or  was  going  to  renounce.  That  being  so, 
they  had  not  filed  any  evidence  in  opposition  to  the  motion,  but 
he  suggested  that  no  receiver  was  necessary.  The  testator’s  assets, 
apart  from  the  business  and  the  insurance  policy,  consisted  of  some 
share  certificates  and  the  warehoused  furniture.  The  share 
certificates  were  in  the  hands  of  solicitors,  and  were  perfectly  safe, 
and  the  furniture  would  not  be  dealt  with. 

His  Lordship  asked  what  was  the  value  of  the  estate. 

Mr.  Bennett  said  about  £1,000.  The  plaintiff’s  mortgage,  which 
was  dated  in  1897,  gave  a charge  on  the  business  and  the  policy  of 
insurance.  The  policy  was  in  no  way  in  jeopardy,  and  Mr.  Brewer, 
who  was  taken  into  partnership  by  the  testator  in  1908,  was 
perfectly  willing  to  act  as  receiver  for  the  purpose  of  getting  in  the 
book  debts,  &c. 

Mr.  Hansai.i,  said  he  represented  a creditor  for  £30,000,  and  he 
suggested  that  the  estate,  which  was  insolvent,  should  be 
administered  in  bankruptcy.  He  understood  that  some  of  the 
creditors  were  applying  for  administration  of  the  will  annexed. 

Mr.  Justice  Parker  thought  that  the  plaintiff  was  entitled  to 
have  a receiver  of  the  property  comprised  in  his  security.  That 
was  all  he  could  do  at  present.  There  being  the  necessary  affidavits 
of  bluets,  he  would  appoint  the  gentleman  named  in  the  notice  of 
motion  with  liberty  to  him  to  act  at  once,  but  the  plaintiff  must 
undertake  to  accept  short  notice  of  motion  to  discharge  the  appoint- 
ment when  a proper  legal  personal  representative  of  the  estate 
had  been  appointed. 


Irvino  v.  Bodie. 

In  the  Courts  of  Justice  on  Thursday  last  week,  Mr.  Chas.  Henry 
Irving,  the  son  of  a Cumberland  farmer,  obtained  £1,000  damage* 
against  Mr.  Samuel  Murphy  Bodie,  known  on  the  music-hall  stage 
as  “ Dr.  Walfoid  Bodie,  medical  electrician,  hypnotist,  bloodless 
surgeon,”  &c.  Irving  had  apprenticed  himself  to  defendant  to 
learn  the  cure  of  diseases  by  electricity,  &c.,  and  had  paid  £1  000 
for  his  apprenticeship.  After  some  time,  however,  he  came  to’ the 
conclusion  that  defendant  had  misrepresented  to  him  his  powers 
and  he  came  before  Mr.  Justice  Darling  and  a common  jury  in  the 
King’s  Bench  Division,  asking  for  the  return  of  his  money 
During  the  hearing  some  remarkable  evidence  was  given  from  an 
electrical  point  of  view.  Among  other  things,  Bodie  claimed  to 
have  the  power  of  withstanding  enormous  currents  of  electricity 
through  his  body,  amounting,  as  he  told  his  Lordship,  to  “ millions 
of  volts.”  ,l  My  treatment,”  said  Bodie  in  the  box  “ is  electricity 
which  reanimates  and  brings  back  fresh  life  to  the  muscles.” 

Mr.  Powell,  K.C.  (for  the  defence):  Is  it  a fact  that  you 
sustain  a current  of  many  thousands  of  volts  ? — Defendant  : As 
many  as  you  like— millions  if  you  like. 

His  Lordship  : Do  you  say  million  or  millions  ?— Defendant  : 
I am  prepared  to  sustain  millions  to-day  to  save  my  honour. 

His  Lordship  : Is  this  a special  property  of  yours,  or  is  it 
common  to  most  people  ? — Defendant  : It  is  quite  common ; the 
higher  voltage  diminishes  the  danger.  I am  speaking  of  high- 
frequency  current.  Defendant  added  that  he  had  sustained  60,000 
volts  of  intermittent  current— a quantity  no  one  else  had  ever  come 
near  sustaining  except  the  plaintiff. 

His  Lordship  : How  many  amperes  are  you  using  ’—Defen- 
dant said  he  had  had  as  much  as  20  amperes. 

Mb.  Powell:  Have  you  studied  electricity  and  obtained  a 
knowledge  of  it  ? — Defendant  : A little. 

Defending  counsel  applied  to  his  Lordship  for  permission  to 
allow  “Dr.”  Bodie  to  give  a demonstration  of  his  powers  in  one 
of  the  private  rooms  in  the  Courts,  and  this  request  Mr.  Justice 
Darling  acceded  to,  on  terms  that  a qualified  electrician  appointed 
by  himself  should  be  present  to  give  his  opinion  afterwards  in  the 
witness  box. 

After  the  demonstration  had  taken  place,  Mr.  Arthur  Strich, 
of  the  Sanitas  Electric  Co.,  went  into  the  box,  and  stated  that 
defendant  had  a 12- volt  accumulator  from  which  he  obtained  his 
current,  and  by  means  of  a transformer  and  coil,  changed  it  to  a 
higher  voltage.  The  coil  was  made  to  give  a 12-in.  spark,  but  as  a 
matter  of  fact,  it  only  gave  a 6-in.  spark.  Defendant  took  about 
30,000  volts  intermittent  current.  Witness  could  have  done  it  him- 
self if  he  had  trained  himself  at  all  to  take  large  quantities  of 
electricity.  There  was  no  risk  of  life  in  the  amount  of  current 
defendant  sustained. 

Other  evidence  was  given  with  reference  to  a “ Cage  of  Death.” 
Defendant,  on  the  stage,  got  inside  a large  wire  cage  which  was 
electrified,  and  holding  iron  bars  in  his  hands  touched  the  sides  of 
the  cage,  causing  a great  deal  of  sparking.  Evidence  for  plaintiff 
was  given  to  show  that  here  again  a high-frequency  machine  was 
used,  which  rendered  the  “Cage  of  Death  ” quite  safe,  and  a 
member  of  Messrs.  Cox  Bros.,  the  medical  electrical  apparatus 
makers,  gave  evidence  of  supplying  defendant  with  some  of  his 
“ plant.” 


BUSINESS  NOTES. 


Book  Notices. — Gas  Works  Directory  and  Statistics. 
1909-10.  London  : Hazell,  Watson  & Viney,  Ltd.  10s.  6d.— This 
is  the  thirty-second  edition  of  this  work,  revised  up  to  August,  1909. 
Full  particulars  appear  in  three  sections  of  the  gas  undertakings  in 
England  and  Wales,  Scotland  and  Ireland  respectively.  The  name 
of  town,  population,  owner  of  system,  capital,  price  per  thousand, 
number  of  consumers,  number  of  public  lamps,  personnel,  &c.,  are 
clearly  stated,  and  where  there  is  an  electricity  supply  system  that 
fact  is  indicated  also. 

“The  Physical  Review,”  Double  Number,  Vol.  XXIX,  No.  3. 
September,  1909.  London  : McMillan  & Co.,  Ltd. 

“ Science  Abstracts,”  Sections  A and  B,  Vol.  12,  Part  10. 
London  : E.  & F.  N.  Spon,  Ltd.  Price  Is.  6d.  each  part. 

“Health  in  the  Home.”  By  J.  Johnston,  M.D.  Manchester: 
John  Hey  wood,  Ltd.,  Deansgate.  Price  6d.  net. 

" Electric  Power  Conductors.”  By  W.  A.  Del  Mar.  London : 
Crosby  Lockwood  & Son.  1909.  Price  9s.  net. 

“ Electrical  Inventions,  and  the  Training  of  the  Electrical 
Engineer.”  Lecture  delivered  before  the  Faculty  of  Engineering 
of  University  College,  London,  October  6th,  1909.  By  Prof.  J.  A. 
Fleming.  London : Engineering, 

" Motor  Manual.”  Twelfth  edition.  London : Temple  Press, 
Ltd.  1909.  Price  Is.  6d.  net. 

Private  Meeting.— Harold  Downer,  110,  High  Street, 

Watford,  electrical  engineer. — A meeting  of  the  creditors  herein 
was  held  on  November  1st,  when  a statement  of  affairs  was  sub- 
mitted, allowing  liabilities  amounting  to  £405.  Of  that  amount 
£329  was  due  to  sundry  unsecured  creditors,  the  balance  of  £75 
being  in  respect  of  cash  claims.  There  were  preferential  claims  for 
£28,  and,  after  providing  for  these,  the  assets  were  estimated  to 
realise  £548,  the  estate  thus  showing  a surplus  of  over  £140.  The 
assets  were  as  follows : — Stock  in  trade,  £109 ; book  debts  estimated 
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5 realise  £263 ; work  on  hand,  £80  ; cash  at  bank,  os.  Id. ; fixtures 
ad  fittings,  £25 ; household  furniture,  £50 ; and  investment  in 
uildinc  society,  £48.  It  was  stated  that  the  debtor  started  trading 
3r  himself.with  little  or  no  capital  in  December,  1889.  He  had 
isde  a net  average  profit  of  about  £200  per  annum,  while  his 
r^ings  had  also  been  in  the  neighbourhood  of  that  figure.  Pro- 
eedings  had  been  commenced  against  the  debtor  by  a creditor,  and 
:tiog  on  the  advice  of  his  solicitor,  the  debtor  executed  a deed  of 
ssignment.  The  stock  in  trade  had  been  valued  by  the  debtor, 
nd  after  a lengthy  discussion,  it  was  resolved  that  the  meeting 
bould  be  adjourned  for  an  independent  investigation  to  be  made 
j the  nominee  of  the  principal  creditor. 

Bankruptcy  Proceedings. — Ernest  Goodman  (traci- 
ng as  E.  Goodman  & Co.),  electrical  engineer,  30,  Hertford  Street, 
:oventry. — The  receiving  order  in  this  case  was  made  on  debtor’s 
letition,  and  according  to  the  accounts  filed,  the  unsecured  liabili- 
ies  amount  to  £198,  and  the  assets  are  estimated  at  £36  net,  a 
[eficiency  being  shown  of  £162.  It  would  appear  that  the  debtor 
tarted  business  in  March,  1908,  with  about  £400  capital  at  the 
hove  address.  A meeting  of  creditors  was  held  last  September, 
rhen  the  statement  of  affairs  presented  Bhowed  a deficiency  of 
;X27.  A composition  of  10s.  in  the  £ was  offered  and  accepted  by 
he  creditors,  subject  to  debtor  being  able  to  find  satisfactory 
:aarantees,  but  this  the  debtor  was  not  able  to  do,  and  on  October 
ith  he  executed  an  assignment.  Debtor  ascribes  his  failure  to  bad 
jade  and  losses  on  contracts.  The  books  kept  appear  to  be  debit 
,ad  credit  ledgers.  The  unsecured  liabilities,  with  the  exception 
if  about  £3  for  personal  expenses,  appear  to  be  trade  debts.  First 
neeting,  November  15th  ; public  examination,  December  6th,  both 
it  Coventry. 

Samuel  Emerson  Smith,  electrical  engineer,  271,  High  Street, 
Lincoln. — The  first  meeting  of  the  creditors  in  this  case  was  held 
ast  week  at  the  Official  Receiver’s  offices,  10,  Bank  Street,  Lincoln, 
md  later  on  the  same  day  the  debtor  attended  the  Sessions  House, 
Lincoln,  for  his  public  examination  before  Mr.  Registrar  Stephen, 
rhe  liabilities  were  stated  at  £125,  and  the  assets  were  estimated 
:o  realise  £220,  an  estimated  surplus  of  about  £94  being  shown. 
Debtor  Btated  that  the  cause  of  his  failure  was  the  illegal  seizure 
>f  his  goods  and  machinery.  Mr.  E.  E.  Tweed  (Lincoln)  appeared 
lor  the  petitioning  creditor,  and  Mr.  G.  L.  Hazlehurst  (Lincoln) 
lor  the  debtor.  Ia  reply  to  the  Official  Receiver  (Mr.  F.  O.  Brogden), 
lebtor  stated  that  he  wss  now  employed  by  “ Smith’s  Electrical 
Do.”  He  started  business  in  1903  under  the  title  of  A.  Smith  and 
Do.,  but  made  an  assignment  in  November  of  the  following  year. 

A trustee  was  appointed,  and  to  the  best  of  his  recollection  his 
liabilities  were  £400  odd.  He  never  knew  or  inquired  what  divi- 
iend  was  paid.  He  next  managed  the  business  for  his  wife  under 
the  style  of  A.  C.  Smith,  her  name  being  Ada  Cooper  Smith.  He 
was  manager  and  received  £2  a week.  Then  A.  C.  Smith,  Lincoln, 
Engineers,  Ltd.,  was  established,  this  being  the  same  business 
turned  into  a limited  liability  company.  He  held  500  shares, 
practically  the  whole.  In  November  last  this  concern  got  into 
difficulties,  a receiver  being  appointed,  and  debtor  did  not  think 
it  was  quite  wound  up  yet.  Smith’s  Electrical  Co.  and  the  Ados 
Co.  followed,  and  in  these  “the  usual  seven”  were  concerned. 
The  Ados  Co.  also  got  into  difficulties,  and  A.  C.  Smith  and  “ Ados  ” 
had  been  realised.  Smith’s  Electrical  Co.,  of  which  he  was 
manager  and  his  wife  secretary,  was  Btill  going  on.  The  case  stands 
adjourned. 

W.  T.  Harris,  electrical  engineer,  Commercial  Road,  Portsmouth. 
—November  22nd  is  the  last  day  for  receipt  of  proofs  for  intended 
dividend  to  reach  the  trustee,  Mr.  E.  W.  C.  Whittaker,  3,  Portland 
Street,  Southampton. 

C.  8cott  Snell,  civil  engineer,  Westminster. — An  order  of  dis- 
charge was  applied  for  on  July  19th.  Mr.  Registrar  Linklater 
suspended  the  discharge  for  two  years  and  six  months. 

Consular  .Votes. — Paragaay. — H.M.  Consul  at  Asun- 
cion reports  that  seven  new  telegraph  stations  were  opened  to  the 
public  in  Paraguay  during  1908,  viz  , at  Santiago,  8an  Cosme, 
Carmen  del  Parana,  Encarnacion,  Ipane,  Jbapobo  and  San  Jos6-mi. 
A double  wire  has  also  been  stretched  between  Tebicuary  and  Villa 
Florida,  and  between  Manduvira  and  Concepcion.  A line  is, 
moreover,  being  constructed  to  unite  Puerto  Max,  the  most  northern 
telegraph  station  at  present  in  the  Republic,  with  Bahia  Negra, 
still  further  north. 

China. — H.M.  Consul  at  Shanghai  reports  that  the  inauguration 
of  the  electric  tramways  in  the  International  and  French  settle- 
ments took  place  in  the  spring  of  1908.  The  two  systems,  which 
were  contracted  for  and  laid  by  a British  company,  traverse  all 
the  principal  thoroughfares  of  the  two  settlements.  The  new  form 
of  locomotion  became  at  once  very  popular  among  the  Chinese, 
and  has  proved  an  immense  boon  to  the  inhabitants  of  the  settle- 
ments. When  the  two  system  are  linked  together,  as  is  projected 
within  the  next  few  months,  it  will  be  possible  to  reach  all  parts 
of  the  settlement  from  the  native  city,  and  a large  increase  in 
earnings  is  certain. 

Servia. — The  Belgian  Minister  at  Belgrade,  in  an  admir- 
able report  on  the  conditions  of  the  electrical  trade  in 
9t&tes  that  it  was  the  Sooi£t£  Beige  de  Tramways  et 
-Electricity,  which  about  1903  initiated  electrical  installation 
work  in  Serna  by  building  a large  power  station  to  serve  the  tram- 
the  public  and  private  lighting.  Since  then  several 
otuer  towns  have  had  recourse  to  electricity  for  public  and  private 
ighting,  via.,  Nisch,  Schabatz,  Lsskovatz,  Ujitze  and  Valjevo.  At 
Valjevo  there  are  two  concessionaires : a German,  Herr  Julian 
ochmidt ; and  an  Englishman,  Mr.  Finay.  The  works  at  Nisch  are 
uploited  by  the  municipality  ; those  at  Leskovatz  were  installed  by 


a Servian  company,  as  were  also  those  at  Ujitze  and  Schabatz.  A 
Servian  company  was  on  the  point  of  being  formed  at  Tchatchak 
to  erect  electrical  works  there  for  the  utilisation  of  the  forces  of 
the  River  Morava,  but  the  project  has  been  abandoned  for  the 
moment,  owing  to  the  lack  of  competent  technical  engineers. 
Besides  the  works  named,  there  exist  only  those  built  by  the  State 
(for  telephones  and  telegraphs),  and  some  private  enterprises  at 
Belgrade  which  produce  electricity  for,  their  own  use.  In  the 
provinces  electricity  is  used  in  several  mines,  e.g.,  at  Bor  (a  French 
company),  at  Segue  (Government  mines),  at  Alexinatz  (a  Belgian 
company),  at  Maydan  Pek  (a  Belgian  company),  and  at  Baba  (a 
Swedish  company).  The  restricted  use  of  electricity  for  power 
purposes  and  lighting  explains  the  smallness  of  the  trade  in  elec- 
trical appliances  up  to  the  present.  The  official  statistics  do  not 
permit  of  quotation  of  the  imports  prior  to  1906,  as  before  that 
year  they  were  not  shown  separately.  Since  1906,  however, 
the  imports  have  risen  from  438,858  fr.  to  615,362  fr.  in  1907  (the 
figures  for  1908  are  not  yet  available).  Taking  the  various  classes 
of  goods  separately,  it  is  found  that  the  dynamos  most  in  demand 
are  those  of  from  10  to  50  kw.,  the  price  of  a 20-kw.  dynamo 
delivered  in  Servia  free,  including  Customs  dutieB,  being  given  at 
2,200  fr.,  with  an  addition  of  90  fr.  for  the  regulator,  &c.  Motors 
and  dynamos  of  low  powers  (according  to  the  report)  are  best  sup- 
plied by  Germany,  but  Belgium  can  do  a good  trade  in  higher  power 
machines.  The  duty  on  dy  namos,  alternators,  and  other  electric  motors 
with  their  accessories, and  detached  parts  is  12  fr.  per  100  kg.  (if 
weighing  more  than  3,000  kg.),  17  fr.  per  100  kg.  (if  weighing  from 
500  to  3,000  kg.),  and  22  fr.  per  100  kg.  (if  weighing  less  than  500 
kg.)  In  1907  the  total  importation  of  dynamos  was  168,677  fr.,  of 
which  Germany  supplied  84,145  fr.,  Austria  73,672  fr.,  and  Belgium 
2,800  fr.  The  accumulators  best  adapted  for  the  market  are 
those  with  a capacity  of  580  ampere-hours,  of  which  the  price  is 
quoted  at  150  fr.  (port  dues  and  Customs  charges  included).  The 
imports  in  1907  were  46,033  fr.,  of  which  39,217  fr.  were  supplied 
by  Austria.  The  duty  is  20  f r.  per  100  kg.  The  supplies  of  wire 
and  insulated  cables  are  for  the  State  and  central  stations,  and 
Germany  holds  practically  a monopoly  with  151,024  fr.  out  of  a 
total  of  156,056  fr.  ; the  duty  is  20  fr.  per  100  kg.  The  largest  trade 
is  in  heavy  wires  and  cables  protected  by  metallic  coverings.  The 
imports  of  electrical  appliances  of  various  kinds  amounted  to 
72,286  fr.  in  1907,  of  which  Germany  supplied  28,819  fr.  and 
Austria  31,093  fr.  A duty  of  60  fr.  per  100  kg.  is  levied  on 
telegraph  and  telephone  apparatus,  electric  bell  apparatus, 
microphones,  battery  elements,  and  a duty  of  75  fr. 
per  100  kg.  on  electric  meters,  interrupters,  rheostats,  &c. 
The  arc  lamps  most  in  demand  are  those  for  continuous  current  of  5 
amperes,  10-llhours,  of  which  the  price  is  90  fr,(portduesand  Customs 
charges  included).  In  1907,  17,831  fr.  worth  of  lamps  were  imported, 
of  which  Germany  supplied  9,847  fr.  and  Austria  7,281  fr.  The 
duty  is  60  fr.  per  100  kg.,  and  a good  opening  for  trade  exists  even 
with  this  duty.  Electric  carbons  were  imported  in  1907  to  a value 
of  11,540  fr.,  of  which  Germany  supplied  4,877  fr.  and  Austria  4,904 
fr.  The  duty  is  30  fr.  per  100  kg.  The  class  most  in  demand  is 
that  valued  at  55  fr.  per  100  metres  (port  dues  and  Customs  charges 
included),  and  selling  at  18  fr.  per  100  pairs  of  200  mm.  length 
each.  Incandescent  lamps  and  other  similar  lamps  were  imported 
to  a value  of  26,294  fr.,  of  which  Germany  supplied  11,931  fr.,  and 
Austria  8,891  fr.  As  to  price,  the  lamps  consuming  3'6  watts  per 
candle  are  sold  at  60  centimes  each,  and  those  consuming  1 watt 
per  candle  at  4 fr.  each.  The  duty  payable  is  150  fr.  per  100  kg.  The 
official  statistics  do  not  give  details  as  to  heating  apparatus  but 
supplies  are  chiefly  from  Germany,  except  those  used  for  heating 
tramcars  which  are  supplied  by  America.  Firing  and  explosion 
apparatus  which  are  frequently  seen  on  the  market,  ventilators,  &c., 
were  imported  to  a value  of  7,050  fr.  in  1907,  Austria  supplying 
3,065  fr.  and  Germany  3,339  fr.  Electric  ventilators  are  in  demand 
for  hotels  and  restaurants  and  are  subject  to  a duty  of  150  fr.  per 
100  kg.  Electro-therapeutic  goods  are  Bold  only  to  Dr.  Farkitch 
who  has  an  establishment  at  Kalimegdan,  and  has  received 
a concession  for  another  establishment  at  Vrutse.  Various 
houses  in  Servia  are  engaged  in  the  installation  of  electric 
lighting  in  private  property,  and  supply  the  necessary  apparatus. 
The  chief  are  Slutzki  & Co.,  Savitch  & Co.,  and  Christitch, 
at  La  Therasia ; the  Maison  Ristitch,  rue  du  Prince  Michel, 
Belgrade ; S.  Yovanovitch  & Bros.,  rue  du  Kolaratz, 
Belgrade:  and  Viktorovitch  Bros.,  of  Belgrade.  The  various 
accessories  for  electric  lighting,  such  as  shades  for  lamps,  lamp 
globes,  fusible  interrupters,  safety  apparatus,  insulating  material, 
&c.,  are  dutiable  at  the  rate  of  120  fr.  per  100  kg.,  or  75  fr.  per 
100  kg.  The  value  of  the  imports  of  this  class  in  1907  was 
58,377  fr.,  of  which  Germany  supplied  34,491  fr.,  and  Austria 
21,950  fr.  There  is  no  establishment  in  Belgrade  dealing  with 
repairs  to  dynamos  effectively.  Such  repairs  are  seen  to  by  the 
works  themselves,  or  by  the  suppliers.  The  foreign  houses  which 
supply  electrical  materials  to  Servia  are  very  numerous,  and  the 
keen  competition  which  is  thus  made  necessary  has  had  the  effect 
of  reducing  prices,  which  are  often  lower  than  the  prices  of  the 
same  goods  in  the  country  of  production.  In  order  to  obtain 
trade  it  is  necessary  not  only  to  supply  articles  of  good  quality  at 
cheap  rates,  but  also  personally  to  solicit  orders  with  activity,  and 
to  offer  generous  terms  of  payment.  If  it  is  hoped  to  gain  an 
advantage  over  German  and  Austrian  houses,  the  particular  needs 
of  the  market  must  be  carefully  studied  by  the  manufacturer  him- 
self, or  by  his  representative.  It  is  certain  that  the  local  buyer 
will  not  be  induced  to  trade  through  a catalogue  merely,  but  when 
his  attention  is  drawn  to  the  catalogue  by  a reliable  agent, 
and  explanations  and  concessions  are  given,  there  is  every  reason 
to  believe  that  he  may  become  a purchaser.  The  8ervian 
houses  interested  in  the  trade  have  already  been  enumerated.  All 
of  them  represent  foreign  manufacturers,  and  in  some  cases  they 
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represent  many.  A useful  method  of  introducing  electrical  goods 
would  be  to  establish  in  Servia  a warehouse  for  the  exhibition  of 
various  specialities.  If  this  warehouse  prospered,  a technical  office 
could  be  added  to  study  on  the  spot  the  various  projects  for  elec- 
trical undertakings,  which  the  development  of  the  country  is  bound 
to  produce.  Up  to  the  present,  no  office  of  this  nature  exists,  and 
in  the  opinion  of  a Servian  engineer,  such  an  office  would  find  con- 
siderable success,  and  might  result  in  the  establishment  of  works 
for  the  production  of  electrical  materials  in  Servia.  In  accordance 
with  a Servian  law,  new  industrial  undertakings  of  thiB  nature  are 
given  many  concessions  in  the  matter  of  duties,  &cM  and  a certain 
preference  is  given  to  the  goods  produced.  In  fact,  the  public 
departments,  who  are  the  largest  buyers  of  electrical  goods,  must 
buy  from  the  concessionaires  of  such  works  at  standard  prices.  One 
of  the  essential  conditions  of  success  in  business  in  Servia  is  the 
granting  of  long  terms  of  credit.  Capital  is  rare,  and  interest  on 
money  is  high.  It  therefore  becomes  necessary  for  the  purchasers 
to  pay  for  the  goods  they  buy  at  the  time  when  they  Bell  them 
again,  and  the  manufacturers  who  have  been  prepared  to  be 
generous  in  this  matter  have  been  those  who  have  succeeded  in 
establishing  themselves  on  the  market.  Austro-Hungarian  manufac- 
turers, in  particular,  grant  three,  six,  nine  and  even  12  months’  credit, 
and  they  have  rarely  suffered  from  the  insolvency  of  their  debtors. 
Their  associations  with  the  market  make  it  possible  for  them  to 
know  at  once  the  financial  standing  and  reliability  of  the  firms 
with  which  they  deal,  and  they  are  thus  enabled  to  carry  on  their 
trade  without  serious  risks.  The  Germans,  too,  have  appreciated 
the  importance  of  the  matter,  and  now  give  as  long  credits  as  those 
given  by  the  Austrians,  with  very  satisfactory  results.  In  this 
respect  English  manufacturers  are  much  to  be  blamed,  since  in 
many  cases  they  even  demand  payment  in  advance.  CaTe,  of 
course,  must  be  taken  in  giving  credit,  but,  if  the  ordinary  pre- 
cautions are  seen  to  there  is  no  reason  why  there  should  be  any 
great  risk  attached  to  the  trade.  The  usual  credits  in  the  elec- 
trical trade  are  from  four  to  six  months.  The  great  success  which 
the  Austrians  have  attained  is  all  the  more  extraordinary  when 
one  takes  into  account  the  fact  that  not  being  entitled  to  most- 
favoured-nation-treatment the  duties  leviable  on  their  goods  are 
in  many  cases  50  per  cent,  higher  than  those  levied  on  similar 
goods  imported  from  the  other  competing  countries. 

Austrian  Cable  Syndicate. — lb  is  reported  from 

Vienna  that  the  cable-makers  in  Austria  have  concluded  a price  • 
convention,  and  increased  quotations  by  10  per  cent.  Negotiations 
are  still  proceeding  in  respect  of  regulating  the  production  by  the 
fixiDg  of  tonnage  allotments  for  each  firm. 

Industrial  Progress  in  South  China. — The  South 

China  Government  has  placed  an  order  for  a complete  shoe  factory 
in  America,  also  a complete  tannery  and  belt,  harness  and  saddle 
factory  in  England,  the  equipment,  of  which  is  being  purchased 
through  Messrs.  Sanders,  Rehders  & Co.,  Ltd.,  London. 

Catalogues  and  Lists. — The  Langdon-Davies 

Motoe  Co.,  Ltd.,  Southwark  Works,  Deverell  Street,  London,  S.E. 

— New  set  of  price  sheets  giving  revised  prices  and  sizes  of  their 
polyphase  motors  of  50  periodicity,  and  single-phase  motors  of 
40,  50,  60,  and  80  to  100  periodicities.  Since  the  last  lists  were 
issued  several  new  intermediate  sizes,  also  larger  sizes,  have  been 
added. 

Maschinenfabrik  Augsburg  - Nurnberg,  A.G.,  Caxton  House, 
Westminster,  8.W. — Three  new  pamphlets  containing  full  descriptive 
information,  with  line  and  half-toned  illustrations,  regarding  the 
M.A.N.  Diesel  oil  engines,  and  tabulated  sizes,  powers,  speeds,  &c., 
of  single,  two,  three  and  four-cylinder  engines.  One  of  the  lists 
contains  tabulated  particulars  showing  the  numerous  users  of  these 
engines  on  the  Continent  and  elsewhere.  It  is  stated  that  1,600 
of  these  engines,  aggregating  145,000  b.h.p  , have  been  supplied. 

Messrs.  Mackey’s  Electric  Lamp  Co.,  Ltd.,  Tulip  Place, 
Bermondsey,  S.E — Eight-page  illustrated  price  list  of  Mackey’s 
“ Metalux  ” metal-filament  lamps  with  various  shaped  bulbs  includ- 
ing ordinary,  pear-shaped,  crinkled  tubular,  and  other  fancy  lamps, 
as  well  as  traction,  shop,  dock  and  street  lighting  lamps. 

Messrs.  David  Shanks  & Co , Ltd  , 58,  Albert  Road,  Aston, 
Birmingham. — 40-page  catalogue  of  electric  fittings.  A large 
number  of  very  pleasing  designs  of  brackets,  pendants,  hall  lamps, 
shade  lights,  counter- weight  pendants,  electroliers,  table  standards, 
&c.,  are  effectively  shown  on  art  paper,  prices  appearing  beneath 
each  illustration.  Some  cast-iron  water-tight  fittings  are  shown  in 
the  closing  pages. 

Messrs.  Thos.  Broadbent  & Sons,  Ltd.,  Central  Ironworks, 
Huddersfield. — With  the  title  of  “ More  Cranes,”  the  firm  has  issued 
a 64-page  catalogue  of  finely  produced  half-tone  views  of  cranes 
manufactured  by  them,  and  of  the  works  in  which  they  are  made, 
aDd  of  the  offices  at  Huddersfield.  A few  pages  of  tabular  matter 
show  the  principal  dimensions,  weights,  &o.,  of  their  standard  three- 
motor  cranes,  and  in  the  other  sections  pictures  appear  of  multi- 
motor, single-motor  and  miscellaneous  cranes,  supplied  by  them 
for  electric  power  houses,  steel  foundries,  engineering  and  other 
factories,  rolling  mills,  railway  Bhops,  cable  works  and  so  forth. 
The  miscellaneous  section  depicts  hand-power,  walking-jib,  canti- 
lever, warehouse  and  other  cranes. 

Messrs.  Adams  Manufacturing  Co.,  Ltd.,  Bedford.— New 
catalogue  (“  B ”)  of  40  pages,  in  which  they  illustrate  and  fully 
describe  their  11  Igranic  ” ironclad  pillar-type  panels.  Detailed 
prices  are  clearly  tabulated.  Many  combinations  are  included, 
meeting  the  requirements  of  the  Home  Office  and  local  authorities. 

Mes9bs.  Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 

— Two  new  catalogues  dealing  respectively  with  electric  heating 
and  electrio  cooking  manufactures.  The  heating  list  (Section  H) 
contains  illustrations  of  a large  number  of  designs  of  luminous 


radiators,  and  radiator  lamps,  also  convector  heaters,  a number  c 
them  being  of  very  artistic  design.  The  cooking  catalogm 
(Section  C)  Bhows  a very  interesting  selection  of  kettles  and  iron: 
The  former  range  in  price  from  an  article  in  tin  supplied  at  a ver 
low  figure  to  a heavily  Bilver-plated  kettle  with  ebonjf  fittings,  j 
number  of  this  latter  pattern  were  supplied  a short  time  ago  to 
use  of  H.M.  the  King.  The  most  popular  types  are  aljpintcoppe 
kettle  of  kitchen  design,  loaded  to  400  watts  to  boil  in  12  minutei 
and  a rather  more  ornamental  brass  kettle,  with  a cane  bandit 
more  suitable  for  afternoon  tea  use.  Large  quantities  of  these  hav 
been  supplied  during  the  past  year,  showing  that  the  utility  c 
electric  appliances  for  both  kitchen  and  drawing  room  use  ar 
appreciated.  A low-priced  copper  shaving  pot,  capacity  J pint,  wi! 
boil  water  in  three  minutes.  A glance  through  the  catalogue  show 
a general  tendency  towards  cheaper  utensils,  together  with  desigi 
leaning  towards  the  ordinary  kitchen  articles  with  which  everyon 
is  familiar.  There  is  a useful  range  of  saucepans  of  the  cast-iro 
variety,  with  a thin  lid,  ranging  from  a capacity  of  2 pmts  and 
rating  of  500  watts,  to  12  pints  rated  at  1,400  watts.  Potat 
steamers,  double  saucepan  porringers,  frying  pans,  &c.,  are  showi 
Irons,  of  course,  are  an  important  feature.  Commencing  with  i 
light  domestic  iron  for  lace  work,  there  are  also  several  types  fo 
the  h<-avy  side  of  household  work.  The  popular  " 249  ” is  4 lb.  i 
weight.  A feature  in  connection  with  irons  is  the  automatic  stand 
the  action  of  placing  the  iron  on  the  stand  completes  the  circui 
but  when  the  iron  is  actually  in  use  it  is  not  in  circuit.  This  hi 
been  found  a good  arrangement  for  short,  intermittent  worl 
Among  the  lines  with  which  the  general  public  are  not  so  cor 
versant,  there  are  hot  cupboards  for  linen  drying  in  the  case  c 
large  wooden  constructions,  or  for  plate  or  food  warming  in  th 
case  of  the  smaller  iron  variety.  The  larger  type  of  apparatu 
particularly  adapted  to  restaurant  use,  is  given  considerable  attei 
tion.  Piist,  there  are  large  capacity  water  urns,  ranging  froi 
1 gallon  capacity  up  to  four,  together  with  combined  tes,  water  an 
coffee  urns,  and  also  the  regulation  form  of  caf6  au  lait,  adapted  t 
electricity  and  fitted  with  regulation.  On  the  industrial  side,  gin 
pots  of  various  descriptions,  sealing-wax  heaters,  and  othe 
apparatus,  are  shown  for  medicinal  and  dental  purposes.  A nov< 
innovation  is  the  production  of  universal  voltage  apparatus.  Man 
pages  are  devoted  to  the  now  well-known  Silundum  apparatm 
Both  lists  are  well  illustrated  and  very  neatly  arranged,  price 
being  plainly  indicated. 

Messrs.  Eastman  & Warns,  Acton  Vale,  W.— New  leafle 
announcing  reduced  prices  for  their  “ Hot  Point  ” electrically 
heated  flat-iron.  Also  a leaflet  regarding  “ Hot  Point  ” electrically 
heated  soldering  irons. 

The  Premier  Accumulator  Co.,  Ltd.,  Cattle  Market  Roa< 
Northampton. — Very  finely  illustrated  pamphlet,  Bhowing 
number  of  places  where  Premier  accumulators  are  used,  and  tl 
work  they  are  doing.  Central  station  service,  large  private  insta 
lations,  ship  and  train  lighting,  launch  propulsion,  motor-ci. 
lighting  and  ignition,  are  all  represented. 

Mr.  Albert  C.  Hands,  30-32,  Snow  Hill,  London,  E C.— . 
number  of  leaflets  illustrating  and  giving  prices  of  various  desigi 
and  finishes  of  their  A.C.H.  luminous  electric  radiators. 

Messrs.  E.  Bennis  & Co.,  Ltd.,  Little  Hulton,  Bolton.— Ne 
pamphlet  entitled  “ Appareils  modernes  pour  la  manutention  d 
Charbon  et  des  Cendres,”  containing  an  illustrated  description  i 
French  of  the  plant  supplied  lay  the  firm  for  the  Coventry  electricit 
works.  The  pamphlet,  of  course,  is  for  the  use  of  Continent! 
engineers  or  works  managers,  and  to  such,  copies  of  the  pamphle 
will  be  forwarded  on  application  to  the  above  address. 

Mr.  G.  Braulik,  8,  Lambeth  Hill,  London,  E.C.— New  pamphli 
describing  and  giving  prices  of  the  “Eclipse”  double  earbr 
intense  flame  arc  lamp,  which  is  fitted  with  deposit-free  globe  wii 
dioptric  inner  globe. 

Messrs.  Turners  & Manville,  Ltd.,  5,  Lloyd’s  Avenm 
London,  E.C. — Small  pamphlet  giving  particulars  of  their  “ Leal 
No”  metallic  compound  and  H.O.  pipe  joint  cement,  which  the 
are  just  putting  on  the  market.  , 

Trade  Announcements. — Messrs.  Archibald  Suit; 

and  Stevens,  lift  engineers,  Janus  Works,  Queen’s  Road,  Battei 
sea,  S.W. — For  family  reasons  this  firm  have  converted  their  bus; 
ness  into  a limited  company,  under  the  title  of  Smith,  Major  an 
Stevens,  Ltd.  No  shares  have  been  offered  to  the  public,  and  th 
previous  owners,  Messrs.  O.  G.  Major,  E.  C.  Stevens  and  P.  E 
Stevens,  together  with  Mr.  P.  C.  Major,  become  directors,  with  M 
C.  G.  Major  as  chairman. 

Messrs.  G.  M.  Boddy  & Co.,  suppliers  of  “ Metalik  ” lamps,  at 
extending  their  London  premises,  having  taken  over  the  buildinf 
15,  Gray’s  Inn  Road  (lately  occupied  by  the  Electro-Motor  an 
Dynamo  Co.,  whose  business  has  been  taken  over  by  Messrs,  J.  an 
H.  Grevener).  With  the  additional  facilities  thus  afforded  th 
firm  will  be  able  to  give  early  deliveries  for  export,  country  an 
City  orders. 

Mr.  Albert  Burnstinb  has  been  appointed  general  agent  fc 
the  Warner  Engineering  Co.,  Ltd.,  in  the  Argentine,  Uruguay  an 
Paraguay,  with  an  office  at  425,  Maipu,  Buenos  Ayres  (cabl 
address,  “ Grantall,”  Buenos  Ayres).  The  company  has  als 
opened  lan  office  at  2,  Rector  Street,  New  York,  U.S.A.  (cabl 
address,  “ Interamer,"  New  York). 

Rumoured  Amalgamation.— A correspondent  learn 

from  semi-official  sources  that  meetings  of  shareholders  in  tw 
electrical  engineering  companies  in  the  Manchester  district  wll 
shortly  be  held  to  consider  a scheme  to  be  put  before  them  wit 
a view  to  amalgamating  the  two  concerns.  Both  have  been  fairl 
busy  of  late  executing  substantial  orders, 
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Northampton  Polytechnic,  Clerkenwell.  — The 

oraee  battery  and  automatic  reversible  booster  balancer  set 
iQuired  in  connection  with  the  electrical  equipment  of  this 
isritution,  are  being  supplied  by  the  D.P.  Battery  Co.,  Ltd., 

akewell. 

Charge  of  Stealing.— At  the  Manchester  Assizes 
3t  week”  Edwin  Arthur  Wilson  (32),  salesman,  was  charged  with 
dealing  a large  quantity  of  electric  fittings  the  property  of  his 
nployers,  Messrs.  Baxendale  & Co.,  of  Thithe  Street,  Manchester, 
id  Harry  Wilson  (42),  electrician,  Wellington  Road,  Stockport, 
id  Fred.  Mason  (45),  electrician,  were  charged  with  receiving 
le  goods  well  knowing  them  to  have  been  stolen.  Edward  Kay 
14)  electrician,  who  was  also  charged  with  receiving  in  connection 
ith  the  case,  failed  to  surrender  to  his  bail.  E.  A.  Wilson  was 
:nt  to  prison  for  12  months,  Harry  Wilson  for  nine  months,  and 
ay  and  Mason  for  six  months,  each  with  hard  labour. 

Dissolutions  and  Liquidations.  — Solium  Elec- 

bic\.l  Co  Ltd. — Thi3  company  resolved  on  October  27th  to  wind 
p voluntarily  with  Mr.  E.  Harlow,  23,  King  Street,  Nottingham  as 
nuidator.  A meeting  of  creditors  will  be  held  on  November  12th. 
British  Eastern  Electric  Power  Co.,  Ltd. — A meeting  is  to 
e held  at  574,  Old  B'oad  Street,  E.C.,  on  December  6th,  to  hear 
n account  of  the  winding  up  from  the  liquidator,  Mr.  1.  h. 
tevens. 


School  Lighting;.— A news  correspondent  writes : 
‘Quite  a score  of  new  schools  (costing  from  £4,000  to  £12,000  each) 
o'bs  built  in  the  near  future  in  Central  and  South-East  Lancashire, 
iTe  to  be  electrically  lighted.  Mr.  R.  Littler,  county  architect, 
iiljblesdale  Place,  Preston,  is  responsible  for  the  plans  of  these 
lew  educational  institutions.” 


Plymouth.— Mr.  T.  X.  Riley,  engineering  master  at 
;he  technical  school,  has  requisitioned  electrical  machines, 
neasuring  instruments  and  regulating  resistances,  at  a cost  of 
£225. 

Imports  of  Electrical  Goods.— Tn  answer  to  Mr. 

Dlougb,  the  President  of  the  Board  of  Trade  gives  in  the  Parlia- 
mentary  Papers  a summary  statement  showing  the  value  of  each 
principal  group  of  articles  included  in  the  official  trade  accounts 
under  the  bead  of  articles  wholly  or  mainly  manufactured 
imported  into  the  United  Kingdom  from  foreign  countries  and  from 
British  Possessions  respectively  during  1908.  It  is  stated  that  the 
value  of  electrical  goods  and  apparatus  other  than  machinery  and 
telegraph  and  telephone  wire  imported  from  foreign  countries  was 
£1,253,265,  and  from  British  Possessions  £497. 


LIGHTING  and  POWER  NOTES. 


Amhle.— Mr.  Cecil  Esmarch  has  submitted  to  the 
Council  a report  with  reference  to  the  proposed  lighting  of  the 
town  by  electricity.  The  cost  of  the  generating  station  is  estimated 
at  £2,368 ; of  the  distributing  system,  £1,794 ; making  a total  out- 
lay of  £4,162.  The  annual  cost  of  upkeep  is  estimated  at  £668, 
including  the  payment  of  interest  and  capital,  and  the  revenue,  at 
£765  per  annum  ; the  Council  decided  to  take  a vote  on  the 
question. 

Ardsley.— The  U.D.C.  has  asked  the  Yorkshire  Electric 
Power  Co.  if  it  is  contemplating  introducing  an  electric  supply  into 
the  district. 

Australia. — The  new  electricity  works  at  Balmain 
(N.S.W.)  of  the  Electric  Light  and  Power  Supply  Corporation, 
Ltd.,  have  just  bsen  opened  by  the  Mayor  of  Balmain. 
Tne  works  are  situated  at  Iron  Cove,  adjoining  the  chemical 
establishment  of  Messrs.  Elliott  Bros.  The  site  is  an  excellent 
one  with  a water  frontage  of  270  ft.,  and  is  a good  central 
position  for  supplying  electricity  to  the  remaining  municipalities  in 
the  New  South  Welsh  metropolitan  area.  The  plant  of  the  new 
works,  contained  in  a substantial  steel  framed  building,  comprises 
two  5,0CO  volt,  three-phase  Thomson-Houston  generators,  direct- 
coupled  to  two  Beiliss  & Morcom  triple-expanion  engines  of 
1,200  h.p.  These  are  supplied  with  steam  from  two  Bibcock  and 
Wilcox  water-tube  boilers  fitted  with  superheaters  and  automatic 
chain-grate  stokers ; in  addition  there  is  a Babcock  & Wilcox 
boiler  connected  with  a garbage  destructor,  and  the  latter  is  more 
than  sufficient  to  supply  the  steam  necessary  for  lighting  the  whole 
of  Balmain.  The  supply  is  controlled  by  a switchboard  supplied 
by  the  Australian  General  Electric  Co.  The  plant  was  supplied 
pursuant  Jto  specifications  prepared  by  the  chief  engineer  and 
general  manager,  Mr.  J.  E.  Donoghue. 

Belfast. — The  electrical  engineer  has  submitted  a report 

on  the  additional  plant  required  to  meet  the  increasing  demand 
for  lighting  and  power  purposes.  The  report  was  recommended  to 
the  Council  for  confirmation.  Several  deputations  were  present  to 
ask  that  the  centre  poles  be  removed  from  the  streets  at  certain 
points,  and  as  the  result  of  a report  from  the  general  manager,  it 
was  decided  to  change  the  centre  poles  to  side  poles  in  a number  of 
streets, 


Burton-on-Trent. — The  L.G.B.  has  sanctioned  the 
borrowing  of  £4,000,  to  be  laid  out  as  follows  £2,900  for  mains 
and  feeders  ; £650  for  services  ; and  £100  for  switchgear  and  instru- 
ments. 

Birkdale— The  U.D.C.  has  received  from  the  L.G.B^ 

sanction  to  a loan  of  £370  for  arc  lighting  and  storm-proof  fittings 
for  the  protection  of  the  tantalum  lamps  on  tramway  poles  at, 
Ainsdale. 

Camberley. — The  U.D.C.  has  decided  to  apply  for 

electrical  powers.  It  will  be  remembered  that  the  Yorktown  and 
Black  water  Gas  Co.  obtained  electrical  powers  for  this  district 
some  little  time  ago,  but  a provision  was  made  that  the  powers 
should  not  be  exercised  for  12  months,  in  order  that  the  Council 
might  take  the  matter  up  if  it  thought  it  wise  to  do  so.  Hence  the 
recent  decision  of  that  authority. 

Chippenham. — The  T.C.  has  decided  to  inform  the 

B.  of  T.  that  it  is  unable  at  present  to  carry  out  the  electricity 
order. 

Clevedon. — A prov.  order  for  electric  lighting  is  to  be 
applied  for  by  Messrs.  Christie.  The  scheme  is  to  be  on  the  over- 
head systepi.  Mr.  Christie  has  informed  the  Council  that  with 
250  50-c.p.  lamps  the  cost  per  lamp  per  annum  would  be  37s.  3d. 
for  1,750  lighting  hours. 

Continental  Notes.  — Italy.  — La  Societe  Anglc- 

Romano,  which  has  already  a large  electricity  generating  station 
at  Subiaco,  has  just  started  work  on  the  establishment  of  anew 
one  at  Arci,  4 km.  from  Tivoli.  Water-power  is  being  utilised,  the 
plant  to  be  installed  comprising  two  sets  of  4,500-h  p.  turbines 
and  30,000-volt  alternators,  which  are  being  built  by  Messrs.  Ganz 

and  Co.,  of  Budapest.  . . . . 

Alsace. — The  municipal  authorities  of  Mulhouse  have  decided 
on  the  extension  of  their  electric  lighting  undertaking  at  an 
estimated  cost  of  £100,000. 

Darlington. — By  ten  votes  to  nine,  the  T.C.  has 

decided  to  support  Maidstone  T.C.  in  promoting  a Bill  consisting 
of  the  wiring  clauses  struck  out  of  the  E.L.  Acts  Amendment  Bill, 
empowering  local  authorities  to  deal  in  lamps,  motors,  and  other 
fittings.  . 

Dawlish.— With  reference  to  the  proposed  electric  light 

installation,  Mr.  Parves,  consulting  engineer,  recently  wrote  to  the 
Council  that  he  wa9  pleased  to  know  that,  subject  to  the  steel 
poles  being  approved  both  as  to  design,  position,  and  height  of 
wires,  the  Council  was  prepared  to  give  permission  for  the  erection 
of  overhead  mains  in  the  whole  of  the  streets  of  the  town.  In  the 
case  of  a town  like  Dawlish  it  was  a sine  qua  non  that  overhead 
mains  should  be  used.  The  Clerk  read  a petition  received  from 
ratepayers  who  begged  the  Council  not  to  permit  the  use  of  overhead 
wires,  which,  in  their  opinion,  would  be  detrimental  to  the  appear- 
ance  of  the  district,  and  would  depreciate  the  value  of  the  property  . 
The  Council,  having  come  to  a decision  in  the  matter,  allowed 
the  communication  to  lie  on  the  table.  Mr.  W.  Leaman  gave  notice 
of  motion  to  rescind  the  resolution  on  the  books  raising  no 
objection  to  overhead  mains  for  the  electric  light. 

Dundalk— The  U.D.C.  is  arranging  for  a loan  of 
£20,000  wherewith  to  carry  out  the  proposed  electric  lighting  and 
power  scheme  for  that  town.  The  loan  is  to  be  repayable  by  a 
sinking  fund  within  twenty-five  years. 

Eastleigh  and  Bishopstoke.— The  B.  of  T.  has  asked 

the  U D C if  it  can  give  an  assurance  that  there  is  a probability 
of  the  Council  being  able  to  put  the  E.L.  order  into  operation 
within  another  year,  if  the  order  be  extended  for  that  period. 
The  Council  ha3  referred  the  matter  to  a committee. 

Grays. — The  U.D.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £900  for  electricity  purposes, 

Hants. — £846  is  to  be  laid  out  for  additional  electric 

plant  and  a calorifier  at  Pareham  Asylum,  the  total  mentioned 
being  made  up  as  follows : 90-h  p.  engine,  estimated  cost  £376  ; 
300-ampsre  dynamo,  £270;  calorifier,  £200. 

Hastings— The  Corporation  is  seeking  new  powers  by 
promoting  a new  local  Act,  the  terms  of  which  were  discussed  at 
the  last  meeting  of  the  Council.  Clauses  to  enable  the  Corporation 
to  do  electrical  work  were  strongly  contested  by  the  opponents  of 
municipal  trading.  On  the  other  hand,  it  was  urged  that  in  the 
interest  of  the  Corporation  electrical  undertaking  it  was  essential 
that  it  should  have  power  to  supply  fittings,  as  at  present  people 
would  not  take  the  electric  light  in  consequence  of  the  cost  of 
fittings.  The  general  idea  was  that  the  Corporation  Bhonld  be  in 
a position  to  do  wiring  and  fitting  up,  and  that  it  should  be  rePal“ 
by  instalments.  Eventually  the  clauses  were  passed  to  be  included 
in  the  Bill. 

Hertford.— At  the  meeting  of  the  Metropolitan  Water 
Board  on  November  5th,  it  was  agreed  that  £1,410  be  laid  out  in 
reconstructing  the  Hertford  sewage  works.  The  Works  and  Stores 
Committee  were  authorised  to  contract  for  the  supply  of  electrical 
energy  to  the  works. 

Rings  win  ford. — At  a meeting  of  theR.D.C.  on  Monday, 

the  chairman  stated  that  the  arbitration  between  the  Midland 
Electric  Corporation  and  the  Council  with  reference  to  the  lighting 
of  the  district  took  place  on  the  previous  Tuesday.  The  result  was 
not  yet  known,  but  he  thought  the  Council  would  be  satisfied 
with  it. 
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Lamorbey  (Ivent). — The  Bexley  U.D.C.  has  sealed  an 

agreement  with  the  Foot’s  Cray  Electricity  Supply  Co.  for  the  pro- 
vision of  electricity  for  Lamorbey. 

Berkhampsted. — The  Council  has  sealed  an  agreement 
with  the  Chesham  and  District  Electric  Light  and  Power  Co.  for 
powers  in  the  district. 

Llandaff  and  Dinas  Powis.— The  R.D.C.  has  received 

from  the  L.G.B.  sanction  to  a loan  of  £2,960  to  cover  the  cost  of 
the  Whitchurch  electric  lighting  scheme,  under  which  energy  will 
be  taken  from  the  South  Wales  Power  Co. 

Middleton. — The  T.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £3,000  for  cables  for  five  years. 

Kliy]  . — An  inquiry  was  held  by  Mr.  H.  R.  Hooper,  of 
the  L.G.B.,  on  November  3rd  in  respect  to  the  U.D.C. ’s  application 
for  sanction  to  borrow  £5,000  for  the  purposes  of  the  electric  light 
works.  Evidence  was  given  by  the  electrical  engineer,  Mr.  Wright, 
to  the  effect  that  since  he  had  had  charge  of  the  works,  there  had 
been  considerable  trouble  with  the  mains.  These  were  now  righted, 
but  it  was  felt  that  the  plant  was  not  up-to-date,  and  was  too  large 
for  the  town’s  needs.  What  was  required  was  a Bmaller  plant  of  an 
up-to-date  pattern.  The  cost  of  the  works  was  originally  £27,000, 
but  that  included  provision  for  a tramway  which  was  never  made. 
They  would  save  at  least  £350  per  annum  on  the  works  cost  alone 
by  putting  in  a smaller  plant.  The  Inspector  said  he  realised  that 
Rhyl  had  been  hard  hit  by  the  undertaking,  but  he  urged  that  the 
proper  course  to  adopt  was  not  so  much  to  reduce  the  works  cost, 
but  to  develop  and  secure  fresh  customers.  He  suggested  that  the 
Council  should  borrow  money  for  mains  extension,  and  by  careful 
development  bring  the  works  to  making  a profit. 

Royton. — Messsrs.  Baker  & Sons,  Parliamentary  agents 

to  the  U.D.C.,  have  communicated  with  the  Council  respecting  the 
application  of  Oldham  T.C.  for  permission  to  supply  electricity  in 
the  district.  They  suggest  that  Oldham  will  only  supply  consumers 
who  are  prepared  to  take  a quantity  of  electricity  which  will  be 
remunerative,  and  that  Bmall  consumers  will  be  unable  to  obtain  a 
supply  because  it  might  not  be  worth  while  for  Oldham  to  give  it. 
If  all  the  remunerative  customers  obtained  their  supply  from 
Oldham,  it  would  not  be  worth  while  for  Royton  to  obtain  a prov. 
order  to  supply  the  rest.  They  advise  the  Council  to  obtain  a prov. 
order,  and  then  negotiate  with  Oldham  for  a supply  of  current  in 
bulk  or  for  the  transfer  of  the  order.  The  Council  has  appointed  a 
sub-committee  to  go  into  the  matter. 

Runcorn.— The  U.D.C.  has  decided  to  consent  to  the 
applications  of  the  Castner-Kellner  Alkali  Co.,  Ltd.,  and  Messrs. 
G.  H.  Cox  and  H.  J.  Falk,  of  Liverpool,  for  prov.  orders  for  electric 
light. 

St,  Helens. — The  Education  Committee  has  decided  to 

have  the  new  Higher  Grade  School  lit  by  electricity,  and  has  asked 
the  Electricity  Committee  to  reduce  the  price  of  energy  for 
education  purposes  from  4£d.  to  3£d.  per  unit. 

Wednesbury.— The  T.C.  has  applied  for  a loan  of  £345 
for  meters  and  mains  already  provided;  £1,750  for  small  mains, 
extension  services  and  meters,  for  two  years  ; and  £2,000  for  other 
main  extension  services  and  meters. 

Whitchurch. — The  L.G.B.  has  sanctioned  a loan  of 
£2,960  for  the  electric  lighting  scheme.  The  number  of  lights 
required  to  make  the  scheme  a success  was  930,  and  in  1907  the 
Llandaff  District  Council  had  800  promises,  and  it  is  thought  that 
there  will  be  not  the  slightest  doubt  that  the  number  will  be  made 
up.  The  electric  light  will  be  supplied  by  the  South  Wales  Power 
Co.  A similar  scheme  at  Radyr,  also  within  the  jurisdiction  of 
the  Llandaff  Council,  has  proved  profitable,  and  the  Whitchurch 
scheme  will  be  undertaken  immediately. 

Whitehaven. — The  Harbour  Commissioners  have  de- 
cided to  defer  for  a year  the  putting  down  of  the  proposed  plant 
for  lighting  the  Harbour  by  gas,  and  to  continue  taking  electrical 
energy  from  the  T.C.,  who  will  before  the  end  of  a year  quote 
special  terms  for  the  supply.  The  T.C.  will  supply  current  for 
tne  next  year  at  a minimum  of  £250  for  the  first  28,500  units, 
and  3d.  per  unit  beyond. 

Wingate  (Co.  Durham). — The  parochial  electors  have 

decided  to  ascertain  the  terms  of  the  Electric  Power  Co.  for  light- 
ing the  parish.  The  estimated  cost  of  the  installation  is  £165,  and 
the  annual  cost  £70. 

Woherhampton.  — The  report  on  the  Council’s 

electrical  undertaking  for  the  year  ending  June  30th  last,  Bhows 
that  1,244,612  units  were  sold  for  lighting;  4,135,169  for 
power;  1,471,632  for  tramways,  making  a total  of  6,851,413  units 
sold.  The  increase  in  power  supply  amounted  to  2,026,097  units, 
but  there  was  some  falling  off  in  the  lighting  and  traction  supply. 
Application  has  been  made  to  the  L.G.B,  for  sanction  to  the 
borrowing  cf  £10,000  for  mains  extensions. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackburn. — Interesting  figures  are  contained  in  tb 
half-yearly  tramway  report,  issued  on  Saturday  by  the  Corporatioi 
It  appears  that  the  traffic  expenses  were  £7,358  ; general  expense’ 
£1,618;  general  repairs  and  maintenance,  £4,098;  and  cost  < 
current,  £5,862.  The  total  expenditure  was  £18,938,  the  incon. 
was  £32,697,  leaving  a balance  of  £13,759  to  be  carried  to  the  ne 
revenue  account.  The  total  income  of  this  account  was  £13,788,  an: 
the  expenditure  for  repayment  of  loans,  sinking  fund,  interest,  &c 
£10,832,  showing  a net  surplus  of  £2,955  on  the  half-year’s  working 

Continental  Notes. — Austria. — The  municipal  antho 

rities  of  Iglau  have  secured  a concession  for  a projected  electri 
tramway  between  the  town  and  the  railway  Btation. 

Switzerland. — An  80  years’  concession  for  the  construction  am 
working  of  a narrow-gauge  electric  railway  from  Stalden  to  Saas 
Grund  has  been  granted.  The  line,  which  is  to  be  a single  track  o 
metre  gauge,  must  be  completed  within  three  years  from  the  com 
mencement  of  work. 

A decree  has  been  granted  to  Mr.  Alfred  Hurter,  of  Oerlikon,  or 
behalf  of  a company  to  be  formed  with  head  office  at  Saas-Fde,  fc 
an  80  years’  concession  for  the  construction  and  working  of  i 
funicular  electric  railway  from  Saas-Grund  to  Saas-F4e.  The  lint 
is  to  be  a single  track  of  metre  gauge.- — Board  of  Trade  Journal. 

Sweden-Denhark. — A Swedish  engineer  has  drawn  up  a projec' 
for  the  construction  of  an  electric  railway  from  Malmo  to  Copen 
hagen,  passing  under  the  Sound.  The  line  would  be  about  141 
miles  long,  with  about  10  miles  of  tunnel.  The  project  has  beer 
submitted  to  a Special  Commission  appointed  by  the  Swedisl 
Government. — Board  of  Trade  Journal. 

Italy. — A comprehensive  Bcheme  of  electric  railway  works  ha; 
recently  been  decided  upon  by  the  adoption  by  the  Parliament  oi 
two  Bills  which  project  the  conversion  of  certain  existing  railwayi 
to  electric  traction  and  the  construction  of  new  electric  railways 
The  former  class  comprises  four  different  groups  of  lines,  the  first 
representing  an  extension  of  the  present  system  of  electric  railways 
around  Milan.  It  is  proposed  to  reconstruct  in  connection  with 
the  existing  line  between  Milan  and  Gallarate,  the  lines  leading 
from  the  latter  to  Laveno  and  from  Gallarate  to  Arona  ; a similai 
conversion  is  contemplated  for  the  line  Milan -Lecco  leading  to  the 
Como  Lake,  and  for  that  from  the  Usmate  station  to  Bergamo. 
The  second  group  is  that  of  the  frontier  tunnel,  and  comprises  an 
extension  of  electrical  working  in  the  Simplon  Tunnel  from  Iselle 
to  Domodossola ; and  the  favourable  experience  gained  in  the 
former  case  has  also  led  to  the  decision  to  electrically  equip  the 
Bardonecchia-Modane  section  of  the  Mont  Cenis  Railway.  In  the 
case  of  the  third  group,  which  embodies  the  tunnels  on  the  southern 
declivity  of  the  Apennines  to  Genoa,  the  “ galleries  ” near  Genoa 
and  to  Sampierdarena  will  first  be  converted,  then  the  Giovi 
Tunnel,  and,  finally,  the  San  Guiseppe-Savona  section  on  the  direct 
line  between  Turin  and  Savona.  The  fourth  group  refers  to  the 
section  between  Naples,  Pompeii  and  Salerno,  and  the  branch  from 
Torre-Annunziata  to  Castellamare  di  Stabia.  Among  the  new 
railways  projected  the  first  position  is  occupied  by  two  new  lines 
over  the  Apennines,  which  would  materially  accelerate  traffic  with 
Rome  by  reducing  the  time  of  the  journey  by  three  hours.  An 
entirely  new  route  is  proposed  for  the  railway  between  Bologna 
and  Florence,  whilst  the  line  from  Sant  Arcangelo  di  Romagna 
to  Urbino  is  of  special  importance  to  tourists.  The  other  new 
electric  railways  include  the  long-discussed  direct  line  between 
Rome  and  Naples,  which  is  at  last  to  be  realised. 

Dudley. — The  Tramway  Co.  having  applied  to  the 

B.  of  T.  to  appoint  an  arbitrator  to  fix  the  price  to  be  paid  for 
energy  from  June  30th  last,  the  Council  is  to  inform  the  Board  that 
it  concurs  in  the  application. 

Hendon. — The  Council  is  to  visit  the  depot  of  the 
Metropolitan  Electric  Tramways,  Ltd.,  in  response  to  an  invitation 
sent  by  Mr.  A.  L.  Barber.  The  vjsit  is  in  connection  with  the  pro- 
posal to  run  a service  from  Golder’s  Green  tube  terminus  to  Hendon, 
which  would  require  the  approval  of  the  Council  as  road  authority, 

Ilford. — The  Council  has  decided  to  separate  the  tram- 
ways from  the  electricity  undertaking.  A tramways  manager  is  to 
be  appointed  to  deal  with  the  tramways  alone.  Mr.  Woolstencroft, 
who  for  some  years  has  been  the  tramways  superintendent,  has 
been  given  the  management  pro.  lem. 

Kingswinford, — The  R.D.C. , in  consequence  of  the 

attitude  of  the  tramway  company  on  the  question  of  children’s 
fares,  is  urging  the  Staffs.  Education  Committee  to  convey  studentB 
to  the  Dudley  Schools  in  a special  vehicle,  instead  of  on  the  com- 
pany’s cars  as  at  present. 

London. — In  -June  last  the  Metropolitan  Asylums  Board 

entered  into  a contract  with  the  Tudor  Accumulator  Co.  for  the 
maintenance  of  the  battery  supplied  by  them  to  the  Childreu’s 
Infirmary  for  a 5-cwt.  electric  motor  vehicle.  The  agreement 
provided  for  a fixed  payment  at  the  rate  of  £10  per  year  for  any 
number  of  vehicles  up  to  six,  plus  Ji.  per  mile  for  5 cwt.  vans. 
Since  the  agreement  was  entered  into  a 25-cwt.  van  for  heavy  goods 
has  been  purchased,  and  the  company  offer  to  maintain  the  battery 
of  this  car  at  a rate  of  Ltd.  per  mile  run.  The  engineer-in-cbief 
having  certified  that  this  amount  is  reasonable  the  agreement  is  to 
be  entered  into. 

L O.C — The  Highways  Committee  is  recommending  that  the 
Woolwich-Elthaui  tramways  should  be  constructed,  using  a double 
(positive  and  negative)  trolley  wire  construction  in  order  to  get 
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over  the  objections  of  the  Greenwich  Observatory  authorities.  The 
cost  will  be  £76,000,  and  it  is  expected  that  there  will  be  a loss  in 
working  for  some  years  to  come. 

Guy. — The  Bridge  House  Estates  Committee  recommended  again 
to  the  City  Council,  last  week,-  the  construction  of  a new  bridge, 
80  ft.  wide,  over  the  Thames,  having  its  outlet  on  the  north  at  the 
eastern  end  of  St.  Paul’s  Cathedral,  also  the  reconstruction  of 
Southwark  Bridge.  The  St.  Paul’s  Bridge  would  caTry  a double 
line  of  tramways,  which  would  pass  underground  at  Knightrider 
Street  and  rise  to  the  Burface  near  GoBwell  Road,  thus  giving 
another  link  between  the  North  and  South  London  tramways  of 
the  L.C.O. 

New  Zealand. — The  annual  report  of  the  Wellington, 

Corporation  Tramways  and  Lighting  Department,  of  which  Mr. 
Stuart  Richardson  is  engineer  and  manager,  shows  that  as  regards 
the  tramways,  21,679,902  passengers  were  carried,  resulting  in  a 
traffic  revenue  of  £129, C32  ; street  lighting  and  sundry  consumers 
of  energy  for  lighting  and  power  added  £7,247,  and  with  minor 
items  the  total  revenue  amounted  to  £136,436.  The  traffic  revenue 
on  the  city  lines  amounted  to  1412d.  per  car-mile,  and  the  expenses 
on  the  whole  system  to  9’69d.  (including  power  supply).  Interest 
absorbed  £20,652,  sinking  fund  £4,934,  and  depreciation  £13,243  ; 
the  net  balance  being  £5,934.  A 750  Belliss-E.C.C.  generating  set 
is  being  added  to  the  power  station,  bringing  its  capacity  up  to 
3,0C0  kw.,  supplied  by  nine  Lancashire  boilers.  During  the  year 
590  H p.  of  private  consumers’  plant  has  been  added,  making  a total 
of  1,335  h p.  connected.  Some  5,173,971  units  were  delivered  from 
the  power  station  at  a cast  of  749d.  per  unit,  or  inclusive  of  depre- 
ciation (‘leSd.),  interest  and  sinking  fund,  l'15d.  per  unit ; as  com- 
pared with  rC9d.  in  the  previous  year.  The  electric  lighting 
department  sold  2,004,304  units  during  the  year  to  4,136  consumers 
(including  3,821  lighting,  244  power  and  71  heating).  The  total 
revenue  amounted  to  £44,321,  and  after  meeting  financial  charges 
and  depreciation  (£5,466)  there  remained  a surplus  of  £4,272. 
Owing  to  the  indifferent  character  of  the  plant  at  this  station,  the 
working  expenses  per  unit  sold  amounted  to  2’99d.,  and  the  over- 
all cost  (including  ’65d.  per  unit  depreciation)  to  4'79d.  per  unit. 
A 1,500-kw.  Parsons  turbine  set  is  being  added  to  the  station, 
which  is  being  extended  and  brought  up  to  date  so  as  to  increase 
the  efficiency. 

Newcastle-on-Tyne.— Sir  J.  Baxter  Ellis,  in  a letter 
to  the  Tramway  Committee  announcing  his  resignation  of  the 
chairmanship,  remarked  that  the  new  system  of  working  was  a 
failure,  and  that  it  would  be  better  to  go  back  to  the  position  of 
18  months  ago,  subject  to  minor  alterations. 

Northampton, — The  Tramways  Committee  has  recom- 
mended the  T.C.  to  apply  for  powers  for  the  construction  of  tram- 
ways from  All  Saints’  Church  to  Far  Cotton.  The  estimated  cost 
is  over  £13,000. 

Sonth  Lancashire. — The  South  Lancs.  Tramways  Co. 

has  intimated  to  the  Little  Hulton,  Farnworth  and  Worsley 
Councils  that  it  has  abandoned  the  idea  of  constructing  tramways 
in  those  districts  for  the  present. 

1 nited  States. — The  New  York,  New  Haven  and 

Hartford  Railway  is,  according  to  Electric  Traction  Weekly , 

obtaining  a number  of  new  motor-cars  for  its  suburban  Service, 
wfiich  will  be  equipped  to  operate  on  both  the  11,000-volt  a.c. 
trolley  and  on  the  600-volt  d.c.  third-rail  system,  the  latter 
being  necessary  to  enable  the  cars  to  run  over  the  New  York 
Central’s  lines.  The  cars  are  intended  to  draw  two  50-ton 
trailers  and  to  accelerate  at  a rate  of  7 mile  per  hour 
per  second.  The  cars  are  equipped  with  four  series  compen- 
sated motors,  each  of  200  h.p.  ; these  and  the  step-down  auto- 
transformers are  supplied  with  forced  ventilation.  The  Pittsburg 
Railways  Co.  is  installing  three  5,000  kw.  Westinghouse  steam 
turbines  and  11,800  h.p.  of  Babcock  boilers,  as  an  extension  to  its 
present  9,000  kw.  plant  at  Brunot  Island. 

The  Washington,  Baltimore  and  Annapolis  Railway  has  prac- 
tically finished  the  work  of  changing  over  its  system  of  working 
from  Bingle-phase  a c.  to  d c.  It  iB  estimated  that  the  change 
will  lead  to  an  annual  saving  of  §100,000  ; one  reason  for  changing 
was  that  the  single-phase  system  prevented  the  company  from  ex- 
tending its  business  in  Washington. 

The  attitude  of  the  Illinois  Central  Railway  in  shelving  the  elec- 
trification of  its  terminal  lines  in  Chicago,  is  the  subject  of  much 

1 adverse  comment.  The  president  of  the  company  in  considering 
the  matter,  estimated  a loss  of  §600,000  yearly  by  conversion,  but 
it  is  noted  that  he  made  no  allowance  for  probable  increase  in 
receipts  after  electrification. 

The  New  York  Edison  Co.  has  made  a formal  offer  to  supply 
power  for  the  proposed  new  Broadway-Lexington  Avenue  subway, 
and  other  lines  in  connection  therewith.  The  company  considers 
that  it  is  in  an  exceptional  position  to  supply  energy  on  advan- 
tageous terms. 

Wolverhampton. — In  the  annual  report  of  the  Cor- 
poration Tramways  Committee,  the  following  statement  is  given  of 
traffic  receipts,  &c.,  for  the  first  six  months  of  this  financial  year, 
ending  September  30th  last,  ss  compared  with  the  same  periodPlast 

year:— 

Passengers.  Receipts.  r.p.c.m, 

4,647,667  £21.725  10  553d. 

4,814,268  £22,533  10  901d. 

The  reduction  in  the  receipts  is  again  due  to  the  continuation  of 
trade  depression  in  the  district  generally. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Trunk  Telephone  Calls. — In  reply  to  a question 

whether  the  duration  of  a trunk  telephone  call  could  be  extended 
from  three  minutes  to  five  minutes,  Mr.  Sydney  Buxton  replied 
that  experience  in  nearly  all  countries  had  shown  that  a period  of 
three  minutes  was  the  most  convenient  unit.  A unit  of  five 
minutes  would  involve  a higher  charge  and  would  reduce  the  useful 
traffic  capacity  of  costly  lines. 

Italy. — The  Government  will  shortly  ask  for  powers  to 
spend  a million  sterling  on  the  construction  of  a number  of  tele- 
phone lines. — Board  of  Trade  Journal. 

Cables. — Falmouth-Bilbao  repaired  November  6th  ; La 
Rennion-Mauritius  interrupted  November  3rd  ; Cayenne-Salinas 
interrupted  November  3rd. 

Switzerland. — The  Journal  Telegraphiqve  states  that 

the  telegraphic  receipts  of  Switzerland  during  1907  were  12,988,888 
fr.  and  the  expenses  12,467,453  fr.  leaving  a profit  of  521,435  fr. 
The  number  of  messages  handled  was  4,917,018  as  against  4.918,679 
in  1906.  There  were  2,318,960  international  telegrams  while 
1,008,080  passed  in  transit.  The  system  consisted  of  5,803  km.  of 
line  and  23,327  of  wire,  of  which  2,4S3  km.  are  underground.  The 
telephone  service  consisted  of  17  574  km.  of  line  and  291,214  of  wire 
while  the  subscribers  totalled  291,214.  The  number  of  offices  was 
3,031,  of  which  726  were  telephone  stations  ; 4,385  employes  were 
engaged  in  the  joint  services  in  1907. 

Bolivia. — The  Bolivian  telegraphic  system  in  1907-8 
consisted  of  5,107  km.  of  line  and  6,087  of  wire.  There  were  120 
offices,  and  590,143  telegrams  were  handled.  The  receipts  of  the 
Government  system  amounted  to  365,373  fr.  and  the  expenses  to 
789,638  fr.  The  value  of  telegraphic  business  done  by  all  enter- 
prises, Government  and  private  was  804,237  fr. 

Wireless  Telegraphy. — From  the  St.  James'  Gazette  of 

October  28th  we  learn  that  Signor  Marconi  returned  from  America 
by  the  Caronia,  and  at  an  interview  declared  that  the  Cape  Breton 
station  would  not  be  finished  until  January  1st,  when  operations 
would  be  commenced.  He  did  not  think  the  working  would  affect 
the  cable  companies  for  some  time. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Accrington. — A proposal  is  being  considered  to  acquire 
a motor  tower  wagon  for  use  by  the  Accrington  Electricity  and 
Tramways  department. 

Australia. — Victoria. — Electric  lamps  for  the  P.M.G. 
See  “ Official  Notices  ” October  15th. 

Melbourne.— February  22nd,  1910.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 
1,000  miles. 

Melbourne.— Telegraph  and  telephone  material,  for  the  P.M.G. 
See  “ Official  Notices  ” October  29th. 

Melbourne.  — November  29th.  1,250  opalescent  arc  lamp 

globes  for  the  Council.  See  “ Official  Notices  ” to-day. 

Belgium. — December  31st.  The  municipal  authorities 
of  Jupille  are  inviting  tenders  for  the  concession  for  the  lighting  of 
the  little  town  by  gas  or  electricity. 

Binning li am. — November  20th.  The  Guardians  invite 

tenders-for  the  maintenance  of  their  private  telephone  installation 
at  the  Workhouse,  Dudley  Road,  for  12  months.  Apply  to  Master 
of  the  Workhouse. 

Bradford. — November  13th.  General  stores  for  the  Tram- 
ways Department  for  a year  (returnable  deposit  £1  Is.).  Tramway 
offices,  7,  Hall  Inga,  Bradford. 

Chatham. — November  25th.  Incandescent  electric  lamps, 

&5.,  for  a year  ; Chas.  Day,  Borough  Surveyor. 

Canada. — Montreal. — Tenders  are  being  called  by  the 
8araguay  Electric  and  Water  Co.  for  turbo-generators  of  2,000  kw. 
capacity.  Proportionate  increase  of  power-house  boilers  and  other 
equipment  will  be  made  likewise.  Charles  Brandeis,  consulting 
engineer,  4,  Phillips  Place. 

Ottawa.— November  25th.  Tenders  are  invited  for  the  packing  of 
material  and  supplies  for  points  along  the  Yukon  telegraph  line 
between  Quesnelle  and  Atlin,  in  the  course  of  the  season  of  1910, 
1911  and  1912.  8ee  this  column  for  October  29th. 
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Nelson. — The  street  railway  by-law  was  carried  almost  unani- 
mously. The  company's  plans  as  to  initial  equipment  and  extension 
comprise: — Motor-generator  set,  including  sheds,  switchboard,  and 
necessary  cable  from  sub-station  to  trolley  lines,  $11,000 ; two 
double-truck  four-motor  cars  and  two  trailers,  $12,000  ; car  barns, 
machine  shop,  and  full  line  of  repair  parts,  $2,500  ; rotary  broom, 
and  apparatus  necessary  to  attach  same,  $1,200  ; belt-line  extension, 
$16,000  ; total,  $43,700. — The  Canadian  Engineer. 

Dublin. — November  29th.  General  stores  for  the 
Dublin  United  Tramways  Co.  (1896),  Ltd.  See  “ Official  Notices  ” 
November  5th. 

December  1st. — Electric  wiring  and  fitting  of  the  Workhouse 
buildings,  nursing  sisters’  residence,  and  North  City  Dispensaries, 
for  the  North  Dublin  Board  of  Guardians.  Specifications  at  the 
office,  North  Brunswick  Street,  or  from  the  consulting  engineer, 
Mr.  L.  J.  Lawless,  27,  Castlewood  Avenue,  Rathmines,  on  payment 
of  the  cost  of  production. 

Edinburgh. — The  T.C.  invites  tenders  for  electrical 
installation  at  McLeod  Street  Police  Station.  Frank  A.  Newington, 
engineer,  Electricity  Station,  Dewar  Place. 

Edmonton. — November  23rd.  Electric  light  and  power 

installation  at  the  new  infirmary.  See  “ Official  Notices  ” Novem- 
ber 5th. 

Farnwortll. — The  D.C.  is  in  the  market  for  50-C.i\ 

lamps  for  tramway  pillars  in  place  of  incandescent  lamps. 

Germany. — The  municipal  authorities  of  Bietburg, 
Westphalia,  are  about  to  invite  tenders  for  the  establishment  of  a 
central  electric  lighting  station  in  the  town. 

Hull. — November  17th.  Unwashed  slack  for  the  elec- 
tricity works  for  six  and  twelve  months  respectively.  Mr.  H.  Bell, 
city  electrical  engineer. 

India.  — Lucknow. — December  31st.  The  Municipal 

Board  invites  proposals  for  supply  of  electrical  energy,  coal  or  oil 
gas.  See  this  column  for  October  29th. 

London. — L.C.C. — Covering  with  asbestos  tape  about 

2}  miles  of  lead-covered  high  and  low-tension  electric  cables  in 
manholes.  See  “ Official  Notices”  November  5th. 

Manchester. — November  19th.  The  Electricity  Com- 
mittee invites  tenders  for  the  work  required  in  connection  with  the 
provision  and  laying  of  a > 10-in.  diameter  rising  main  from  the 
pumping  station  at  Clayton  Vale  to  the  Stuart  Street  generating 
station.  Forms,  &c.,  from  the  Secretary,  Electricity  Department 
(two  guineas  deposit). 

Wakefield. — November  25th.  Stores  for  the  Wakefield 

and  District  Light  Railway  Co.  See  “ Official  Notices”  to-day. 

Warrington, — November  19th.  Telegraph  materials  for 

a year,  for  the  Cheshire  Lines  Committee.  S.  Saxon  Barton,  Stores 
Superintendent,  Cheshire  Lines,  Warrington. 

York. — November  25th.  E.L.  fittings,  lamps,  &c.,  for  the 
North-Eastern  Railway  Co. ; F.  H.  Clark,  Stores  Superintendent, 
Gateshead. 

Telegraph  stores,  for  the  North-Eastern  Railway  Co. ; C.  H. 
Ellison,  Telegraph  Superintendent,  York. 


CLOSED. 

Capo  Town. — The  following  tenders  were  received  by  the 
Corporation  for  the  supply  of  wrought-iron  arc  lamp  carriers 
required  in  connection  with  the  Green  Point  and  Saa  Point  electric 
lighting : — 

Clyde  Engineering  Works £99  17 

Hudson  & Hopkins  (accepted)  110  0 

J.  F.  Nosworthy  & Co 118  0 

Walter  Donald t 119  0 

India. — It  is  now  reported  that  the  A.E.G.-Union  Elec- 

trique,  of  Brussels,  which  is  a subsidiary  of  the  Berlin  A.E.G  , has 
received  from  the  Tata  Iron  and  Steel  Works  Co.  an  order  for 
motors,  turbines  and  lighting  equipment. 

Kilkenny  Asylum. — Messrs.  Mcgnire  & Gatchell,  Ltd., 

of  Dublin,  to  whom  has  been  entrusted  the  electrical  installation  of 
this  Asylum,  have  placed  the  order  for  the  necessary  storage 
battery  of  120  cells  with  the  D.P.  Battery  (Jo  , Ltd.,  of  Bakewell. 

I,  on  don. — The  Metropolitan  Asylums  Board  has  placed 

orders  as  follows  : — 

J. W.Oray  * Hnns.  re-establishing  telephonic  eonnection  between  Core 

House  and  the  Hospital,  £56  10s. 

W .1.  Fryer  .V  Co.,  two  electric  motors,  with  cables,  switches,  Ac.,  £129  18s. 

L.C  C. — The  Highways  Committee  received  the  following  tenders 
for  two  marine-type  boilers,  complete  with  coal  elevator,  machine 
sinkers,  induced  draught  and  air-heating  apparatus,  required  for 
the  first  extension  of  the  tramways  central  car-repair  depfit :— 


Davy  Bros.,  Ltd (accSpted) 

Stokers 
A type. 
£2,858 

Stokers 
B type. 
£9,918 

Stokers 
C type. 
£2,923 

Stokers 
D type. 
£2,818 

James  Howden  & Co.,  Ltd 

8,045 

8,091 

8,058 



Samuel  Hodge  & Sons,  Ltd 

3,154 

3,191 

8,221 



Ditto  (alternative)  . . 

8,524 

8,5fil 

9,694 



H.  & T.  Danks  (Netherton),  Ltd.  .. 

3,190 

3,250 

3,190 



John  Fraser  & Son  

3,206 

3,396  ‘ 

3,286 

3,186 

Westminster  Ventilating  Co. 

— 

3,349 

8,823 

Lindsay,  Burnet  & Co 

3,842 

3,885 

3,354 

— 

Clayton.  Bon  & Co.,  Ltd 

3,444 

3,494 

8,509 

3,424 

Edwin  Danks  & Co.  (Oldbury),  Ltd. 

3,637 

8,727 

3,702 

Richardsons,  Westgarth  & Co.,  Ltd. 

4,482 

4,587 

4,737 

Estimate  of  chief  officer,  £2,500. 


Messrs.  W.  T.  Henley’s  Telegraph  Works  Co.  are  to  carry  out 
certain  work  in  connection  with  the  underground  telephone  system 
now  in  use  between  the  various  sections  of  the  Tramways  Depart- 
ment, at  about  £2,200,  as  an  extension  of  an  existing  contract. 

Portsmouth. — The  Tramways  Committee  has  accepted 

the  tender  of  Messrs.  Steel,  Peach  & Tozer,  Ltd.,  for  200  steel 
tramway  tires,  at  £1  10s.  3d.  per  tire. 

Sheffield. — The  T.C.  has  accepted  the  tender  of  the 

British  Insulated  and  Helsby  Cables  for  two  miles  figure- 8 copper 
trolley  wire,  at  7J4.  per  lb.  less  2J  per  cent. 

Spain. — Messrs.  Drake  & Gorham,  Ltd.,  have  received 
an  order  for  50  of  their  new  registered  pattern  shuntless  single- 
enclosure lamps  for  the  Spanish  Arsenal. 

Russia. — The  Compagnie  Union-Electrique  A.E.G. , of 

Brussels,  has  secured  a contract  for  three  sets  of  2,500-h.p.  steam 
turbines  and  alternators  for  the  power  station  in  connection  with 
the  electric  tramway  system  in  Odessa,  as  well  as  100  cars,  with 
motor  equipment  for  the  same  lines. 


FORTHCOMING  EVENTS. 


Institution  of  Electrical  Engineers  (Birmingham  Section).— Friday,  November  12th. 
At  7 for  7.15  p.m.  At  the  Grand  Hotel,  Birmingham.  Annual  dinner. 

Physical  Society  of  London.— Friday,  November  12th  (to  day).  At  8 p.m.  At  the 

Imperial  College  of  Soienoe,  South  Kensington,  S.W.  Meeting.  Paper  on 
“ Some  Further  Notes  on  the  Physiological  Principles  underlying  the 
Flicker  Photometer,”  by  Mr.  J.  S.  Dow  ; and  other  papers. 

The  annual  exhibition  will  be  held  on  Tuesday,  December  11th,  lrom 
3 to  6 and  from  7 to  10  p.m. 

Northampton  Institute  Engineering  Society.— Friday,  November  12th.  At  5.15  p.m. 

Paper  on  “ The  Application  of  the  Steam  Turbine  to  Marine  Propulsion,"  by' 
Mr.  C.  B.  Dicksee. 

Birmingham  and  District  Electric  Club.— Saturday,  November  13th.  At  7 p in 

At  the  Colonnade  Hotel,  Birmingham.  Paper  on  “ A Discourse  on  Power 
Generation  and  the  Transmission  and  Distribution  of  Electrical  Energy," 
by  Mr.  C.  de  Hoedt. 

Glasgow  Technical  College  Scientific  Society.— Saturday,  November  13th.  At 
7.30  p.m.  Paper  on  “Modern  Condensing  Installations,”  by  Mr.  W.  A. 
Dexter. 

Electro-Harmonic  Society.— Monday,  November  15th.  At  8 p.m.  At  the  Holhorn 

Restaurant.  Concert.  Ladies'  night. 

Institution  of  Electrical  Engineers  (Glasgow  Section).— Tuesday,  November  16th 
At  8 p.m.  At  207,  Bath  Street,  Glasgow.  Inaugural  address  by  Mr.  E.  U. 
Tidd. 

Junior  Institution  ot  Engineers.— Tuesday,  November  16th.  At  8 p.m.  At  flu 

Royal  United  Service  Institution,  Whitehall.  Presidential  address,  or 
“Recent  Warship  Machinery,"  by  Engineer  Vice-Admiral  H.  J.  Oram.  - 

Institution  of  Civil  Engineers.— Tuesday,  November  16th.  Discussion  on  three 

papers  on  “Electric  Railways." 

Institution  of  Electrical  Engineers  (Manchester  Section).  — Tuesday,  November 
16th.  At  7.30  -p.m.  At  the  University,  Manchester.  Paper  on  “ Tele- 
phones,” by  Mr.  L.  E.  Wilson.  . 

Institution  of  Electrical  Engineers  (Students’  Section).— Wednesday,  November 
17th.  Meeting  at  7.4r  p.m.  at  92,  Victoria  Street,  S.W.  Opening  address 
by  Mr.  J.  H.  Rider  on  “ The  Importance  of  Attention  to  Details.” 

Institution  of  Electrical  Engineers  (Leeds  Section).— Wednesday,  November  17th. 
At  7.15  p.m.  At  the  University,  Sheffield.  Paper  on  “Some  Experiments 
on  Single  and  Stranded  Fuses,”  by  Mr.  W.  T.  MacCall. 

Illuminating  Engineering  Society.—1 Thursday,  November  18th.  At  8 p.m.  Atthi 

Royal  Society  of  Arts,  18,  John  Street,  Adelphi,  W.  Opening  meeting. 
Inaugural  address  by  Prof.  Silvanus  P.  Thompson,  D.ec.,  F.R.S.,  first 
President. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued  for  next  week: — 

Commanding  Officer— Col.  R.  E.  B.  Crompton,  C.B. 

Monday,  November  )5th, — 11  A ” Company.  Technical  drill,  7 to  9.30  p.m. 
Tuesday,  November  Kith. — " B ” Company.  Technical  drill,  7 to  9.80  p.m. 
Wednesday,  November  17th. — Gymnasium,  6.30  to  9.80  p.m. 

Thursday,  November  18tlr. — " O ” Company.  Teolinioal  drill,  7 to  9.30  p.m. 
Friday,  November  19th. — “D"  Company.  Technical  drill,  6.80  to  7.30  p.m. 
Company  supper  at  “ The  Feathers,”  at  8 p.m.  Names  must  be  givep  in 
as  soon  as  possible,  as  accommodation  is  limited. 

Saturday,  November  20th.— “B"  Company.  Week-end  run  at  Coalhouse 
Fort.  Parade  at  Fenchurch  Street  Station  at  8 p.m.  Tickets  will  be 
issued  at  the  station. 

(Signed)  P.  U.  Campbell,  Oapt,  R.E,  and  Adjutant, 
For  O.O.  E.B.,  L.D. 
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NOTES. 


School  Lighting:  Rates  in  America.— An  important 

aline  in  favour  of  the  Edison  Electric  Illuminating  Co.,  of 
ioston,  has  just  been  handed  down  by  the  Board  of  Gas  and 
Uectric  Light  Commissioners,  of  Massachusetts,  in  relation  to  a 
equest  for  reduced  electrical  rates  for  school  houses  by  the  Boston 
;chool  Committee.  The  Commission  holds  that  no  grounds  exist 
n which  to  order  a reduction  in  rates,  as  compared  with  the 
barges  applied  to  other  customers,  and  that  the  fact  that  the 
ustomer  is  a municipality  in  nowise  justifies  such  discrimination, 
'he  School  Committee  claimed  that  the  City  of  Boston  ought  to 

entitled  to  a lower  rate  than  other  customers ; that  it  costs  the 
entral  station  company  less  to  serve  the  city,  in  proportion  to  its 
ther  business  ; that  the  schools  are  large  takers  of  electricity,  and 
hat  the  demand  upon  the  station  does  not  come  at  the  time  of  the 
eak  load.  The  Commissioners  find  that  they  are  asked  by  the 
lommittee  to  discriminate  in  favour  of  the  schools  over  all  other 
ustomers  of  the  company,  and  that  such  discrimination  is  in  no- 
■ise  justified  by  the  conditions.  It  cannot  be  seriously  urged  that 
here  is  any  material  difference  between  the  cost  of  serving  the 
chooU,  and  the  cost  of  supplying  other  customers.  The  beard 
lys  that  the  two  items  of  advertising  and  collection  would  be  a 
raction  of  a farthing  per  kilowatt-hour,  as  saved  in  serving  the 
:hools,  and  would,  therefore,  be  insignificant  in  their  influence 
"pan  the  cost  of  production  and  distribution.  It  maintains  that 
ther  customers  are  fully  as  desirable  as  the  schools,  on  the  ground 
f the  hours  in  which  they  use  electricity,  and  that  no  discrimina- 
ion  can  fairly  be  applied  here.  It  has  long  been  the  established 
olicy  of  the  Massachusetts  Gas  and  Electric  Light  Commission  to 
iscountenance  discrimination  baeed  solely  upon  the  amount  of  elec- 
ridty  consumed  by  different  customers.  The  schools  consume  a 
use  amount  of  energy  in  the  ageregate,  but  the  consumption  of 
ach  building  is  relatively  small.  The  buildings  are  also  scattered 
ver  many  square  miles  of  territory,  and  cannot  usually  be  supplied 
a group,  to  resulting  economy  of  investment  and  operation.  A 
rivate  owner  of  similarly  located  buildings  would  not  be  entitled 
o a reduction  simply  because  his  total  electricity  consumption  was 
wge  in  the  aggregate.  Finally,  the  Commissioners  point  out  that 
he  right  granted  by  a city  or  town  to  a company  to  erect  wires 
ver  or  under  the  public  streets,  is  not  a permission  given  for  the 
rivate  benefit  of  the  company,  but  for  the  general  public  welfare, 
fence  any  attempt  to  charge  for  the  use  of  the  streets,  either 
irectly  in  the  form  of  a tax,  or  indirectly  in  the  form  of  reduced 
ates,  becomes  virtually  an  effort  to  shift  the  burden  of  taxation  in 
iart  from  the  shoulders  of  the  taxpayer  to  the  consumer  of  elec- 
ricity,  as  such.  The  Commission,  therefore,  has  refused  to  order 
ay  special  rates  for  the  schools,  etating,  in  conclusion,  that  if  any 
onsumer,  including  the  municipality,  considers  that  the  rates  are 
n themselves  excessive,  the  Commission  has  ample  authority 
inder  an  appeal  to  make  any  such  modifications  as  it  may  deem 
lecessary. 

Boiler  Explosions  in  Great  Britain  and  America. 

—During  the  year  ending  .June  30tb,  1908,  in  the  United  Kingdom 
!5  boiler  explosions  proper  occurred,  out  of  a total  of  more  than 
.50,000  boilers  in  operation,  causing  an  aggregate  of  14  deaths  and 
!3  injuries.  While  it  is  not  possible  even  approximately  to 
:stimate  the  number  of  stationary  and  portable  boilers  in  use  in 
;he  United  States,  it  is  known  that  during  the  same  period  there 
tere  some  470  explosions,  with  a death  roll  of  281,  or  about  14 
rimes  as  many  explosions  and  12  times  as  many  deaths  on  land 
done  as  on  land  and  water  in  Great  Britain.  In  the  L aited  States 
here  is  no  Federal  law  governing  the  operation  and  inspection  of 
and  boilers,  either  stationary  or  portable,  and  only  five  States  have 
mch  laws,  and  not  all  of  these  furnish  adequate  protection  to  steam 
isers;  and  in  the  majority  of  large  cities  there  are  not  prop sr 
•egulations  pertaining  to  the  installation,  inspection  and  operation 
)f  steam  boilers.  While,  in  Great  Britain,  the  laws  are  few  and 
fimple,  they  are  enforced. — Pov;er. 

The  Man  who  Didn't. — A gentleman  who  recently 

iad  an  electric  installation  pnt  down  engaged  a handyman  to  take 
;harge  of  it.  The  plant  was  only  a small  one,  requiring  but  a few 
lours’  running  every  other  day  to  charge  the  batteries.  It  was 
raggested,  therefore,  that  the  new  man  could  fill  in  his  ample  spare 
:ime  with  sundry  other  work. 

Strong  opposition:  " The  plant  required  the  whole  of  his  time  ! ” 
Snrt  sure  enough  every  day,  from  dawn  to  dewy  eve,  the  engine 
vas  to  be  heard  thumping  merrily  away,  running  up  the  oil  bill, 
with  the  "engineer”  in  close  attendance.  His  employer  perforce 
iad  to  engage  an  extra  man  for  the  other  work. 

By  and  by  somebody  advised  him  that  there  must  be  something 
wrong  for  so  small  a plant  to  need  so  much  running.  He  wrote 
indignantly  to  the  contractors,  and  in  due  course  their  represent- 
ative came  down  from  London.  The  engine  and  its  attendant  were 
ousy  with  their  eight-hours’  day  when  he  walked  unexpectedly 
into  the  engine  room.  A glance  at  the  switchboard  ; an  astonished 
look  at  the  plant,  and  his  eagle  eye  noted  the  interesting  fact  that 
She  dynamo  wa3  running  with  the  brushes  held  off ; busy,  like  the 
man,  doing  nothing. 

The  ingenuous  handyman  now  helps  to  swell  the  unemployment 

problem. 

Sorthampton  Polytechnic  Institute— The  annual 

priae  distribution  will  be  performed  on  December  10th,  by  Sir 

T.  Wolfe  Barry. 


The  Light  that  Failed.— 

The  other  day  we  got  a wire 
From  Ponsonby  de  Jones,  Esquire. 

Said  he : " Plant’s  broken  down, 

And  Brown,  C.E.,  from  town 
Came  down,  and  damned  the  loti 
As  rot,  upon  the  spot. 

Send  down  your  man  to-day, 

I pray,  to  take  away 

The  whole.  As  for  your  bill, 

I will  pay  simply — nil.” 

In  view  of  his  excited  tones, 

We  thought  we’d  wire  to  Mr.  Jones. 

We  said:  “There  must  be  some 
Misunderstanding ; one 
We’ll  easily  put  right, 

At  sight.  We’ll  send  to-night 
Our  foreman,  Simpson,  who 
Will  do  the  trick  for  you.” 

We  got  a note  within  a day 
From  Simpson,  care  of  P.  de  J. 

He  wTote : “ I found  down  here  when  I arrived, 

A frantic  crowd  of  sense  and  light  deprived. 

First,  Mr.  Brown,  consulting  engineer, 

With  two  assistants  and  their  testing  gear ; 

The  butler,  chauffeur,  gardener,  and  bands 
Of  servants,  labourers  and  stablehands  ; 

And  villagers  and  tenants  of  th’  estate  ; 
i All  questioning  the  engineman  and  mate  ; 

While  Mr.  Ponsonby  de  Jones,  and  kin, 

Were  there  to  lead  the  chorus  of  the  din. 

I showed  myself,  and  with  this  mob  around, 

I took  a casual  walk  about  and  found 
An  interesting  circumstance  which  seemed 
To  me  to  simplify  the  case.  I beamed 
Upon  the  crowd,  and  said,  * Now  mark  me  right  1 
I put  this  main-switch  on,  and  lo — the  light  1 ’ ” 

Moral. 

If  anything’s  wrong, 

Heed  not  detractors ; 

Shun  language  that’s  strong, 

And  trust  your  contractors. 

H.  R.  T. 

Electro-Harmonic  Society.— The  next  concert  (ladies’ 

night)  will  be  held  in  the  King’s  Hall,  Holborn  Restaurant,  on 
Monday  evening,  November  15th,  at  8 o’clock.  The  artistes  on  this 
occasion  will  be : — Mr.  Robert  Radford ; The  Alexandra  Ladies 
Quartette : Miss  Nellie  Dunford,  Miss  Beatrice  Ferguson,  Miss 

Lilian  Berger,  and  Miss  Mary  Proctor;  Miss  Gwendolen 
Mason  (harp  soli) ; Master  Lloyd  Shakespeare  (cornet  soli)  ; 
Mr.  Stuart  Debnam  (humorous  interludes);  and  Mr.  Harrison 
Hill  (humorous  sketches).  We  are  requested  to  draw  special 
attention  to  the  fact  this  concert  is  to  tske  place  on  Monday 
evening,  instead  of  the  Society’s  usual  Friday  evening. 

British  Tungsten  Filaments  for  America. — Mr.  F. 

Harrison,  manager  of  the  International  Filament  Co.,  Ltd.,  LondoD, 
together  with  Mr.  W.  Stewart,  financially  interested  in  the  enter- 
prise, have  been  in  the  United  States  for  some  time  making  con- 
tracts for  the  disposal  of  tungsten  lamp  filaments,  which  are  manu- 
factured in  England  by  a secret  process  controlled  by  Mr.  Harrison, 
and  are  sold  throughout  Great  Britain  and  on  the  Continent  by  the 
Bryant  Trading  Syndicate,  of  London,  These  gentlemen  report 
that  they  have  been  quite  successful  in  placing  their  filaments  in  the 
States,  both  with  the  independent  manufacturers  and  with  some 
members  of  the  incandescent  lamp  combination.  The  same  com- 
pany also  makes  parts  of  lamps  and  has  a patented  sealed  package 
for  transporting  tungsten  lamps,  so  arranged  that  the  lamp  can 
be  tested  before  the  seal  is  broken,  thus  limiting  claims  to  actual 
breakages  in  transit.  Messrs.  Harrison  and  Stewart  have  incor- 
porated under  the  laws  of  New  York  a company,  named  the  Elec- 
trical Manufacturers’  Agency,  for  handling  their  goods  in  the 
United  States,  which  will  have  headquarters  in  New  York.  They 
also  declare  that  if  the  market  for  their  filaments  turns  out  as  satis- 
factory as  it  now  promises,  a factory  will  be  established  in  that 
country  in  order  to  get  the  benefit  of  the  45  per  cent,  tariff  tax.  - 
Electrical  World. 

Sealed  Tangsten  Lamp  Cartons.— A sealed  tungsten 

lamp  carton,  says  the  Electrical  World.,  is  being  adopted  by  many 
manufacturers  abroad,  in  order  to  minimise  claims  made  for  lamps 
broken  in  transit.  The  lamp  may  be  examined  and  tested,  and 
even  lighted  while  in  the  carton.  It  cannot  be  removed  without 
breaking  the  seal,  and,  therefore,  enables  a hard  and  fast  line  to  be 
laid  down  as  between  the  seller  and  the  buyer  as  to  claims  for 
breakage  in  transit.  In  case  a broken  lamp  i"  returned  to  the  sender 
within  a reasonable  period,  with  the  seal  of  the  carton  unbroken,  it 
is  fair  to  assume  that  the  breakage  occurred  in  transit  and  a claim 
is  therefore  allowed.  The  cartons,  which  are  of  Bquare  cross-section, 
and  thus  not  likely  to  roll  off  the  counter  or  shelf,  have  a label 
including  brief  instructions  as  to  test  and  conditions  of  claims. 
Other  advantages  for  the  cartons  are  that  they  do  not  need  any 
packing  when  cased ; the  breakage  in  transit  is  considerably 
reduced ; improper  claims  for  breakage  are  prevented,  and  argu- 
ments between  the  buyer  and  seller  are  minimised. 
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Parliamentary. — In  the  House  of  Commons  on  4th  inst. 
the  Lords’  amendments  to  the  Commons’  amendments  to  Electric 
Lighting  Acts  (Amendment)  Bill  were  agreed  to. 

Minerals  op  Great  Britain  and  Ireland. — Reporting  to  the 
Home  Office  on  the  production  of  minerals  in  the  United  Kingdom 
and  Ireland  during  1908,  Mr.  R.  A.  S.  Redmayne  states  that  the 
bulk  of  the  compounds  of  barium  are  supplied  by  Durham,  North- 
umberland and  Shropshire.  Northumberland  supplies  the  valuable 
mineral  witherite,  or  carbonate  of  barium,  and  the  produce  of 
Durham  and  Shropshire  is  mainly  heavy  spar,  or  sulphate  of 
barium.  During  the  year  38,947  tons  were  raised,  of  the  value  of 
£35,221.  Bauxite,  sometimes  called  alum  clay,  occurs  in  the  form 
of  seams  lying  between  sheets  of  tertiary  basalt  in  County  Antrim. 
The  production  of  alumina  from  bauxite  and  the  extraction  of  the 
metal  in  the  electric  furnace  was  started  in  the  United  Kingdom  in 
1896  by  the  British  Aluminium  Co.,  Ltd.  The  alumina  is  prepared 
near  Larne,  and  then  dispatched  to  Foyers,  in  Inverness-shire,  and 
to  Kinlochleven,  Argyleshire,  where  abundant  water-power  enables 
electricity  to  be  generated  cheaply.  There  were  11,716  tons  of 
bauxite  of  the  value  of  £3,025  raised  in  the  year.  The  output  of 
British  copper  ore  in  1908  showed  a decrease  of  1,351  tons  com- 
pared with  the  previous  year.  In  1863  the  production  of  copper 
ore  and  copper  precipitate  amounted  to  upwards  of  210,000  tons, 
valued  at  over  a million  sterling.  In  1908  the  production  was  only 
5,441  tons,  valued  at  £25,053.  The  amount  of  copper  obtained  by 
smelting  British  ores  is  about  one  twenty-fifth,  or  4 per  cent,  more 
than  the  amount  calculated  from  the  dry  assay.  ; Thus  in  the  case 
of  an  ore  containing  5 per  cent,  of  metal  by  dry  assay  the  actual 
yield  has  been  taken  at  5i  per  cent. 

American  Rubber  Combine. — A Reuter  telegram 

from  America  says  that  the  amalgamation  of  the  Continental  Rubber 
Co.  with  the  Inter-Continental  Rubber  Co  is  announced  under  the 
name  of  the  latter  with  a capital  of  $40,000,000.  The  new  com- 
pany will  control  a large  part  of  the  rubber  industry  in  the  Congo 
region. 

The  French  Aluminium  Combine. — A Paris  dispatch 

to  the  Financial  News  says  that  the  negotiations  which  have  been 
proceeding  for  several  months  with  a view  to  arriving  at  an  under- 
standing between  aluminium  works  have  failed,  owing  to  the 
opposition  to  the  scheme  by  a number  of  the  principal  firms. 

Institution  and  Lecture  Notes. — Leeds  University 

Engineering  Society.— Prof.  T.  W.  Morgan,  of  Bristol  University, 
recently  brought  before  the  Society  the  new  “ Knight  ” engine 
adopted  by  the  Daimler  Motor  Co.  He  enumerated  the  difficulties 
which  had  been  met  with  in  the  use  of  internal-combustion 
engines,  due  to  heating  and  warping  of  the  valves,  and  lubrication 
difficulties,  and  claimed  that  the  Daimler  people  had  now  overcome 
these  defects.  The  valves,  which  are  the  peculiar  feature  of  the 
Knight  engine,  consist  of  two  concentric  sliding  cylinders  surround- 
ing the  piston,  each  having  two  ports  at  opposite  sides,  and  the 
same  end  of  the  cylinder,  and  both  having  a travel  of  1 in.  The 
piston  is  inside  the  inner  valve  cylinder,  and  the  outer  valve 
cylinder  is  next  to  the  fixed  cylinder,  which  is  enlarged  for  this 
purpose.  Thus  internal  pressure  does  not  increase  the  friction  of 
the  slide  valves.  The  valve  cylinders  or  sleeves  are  worked  from 
eccentrics  which  revolve  once  for  every  two  revolutions  of  the 
crankshaft.  These  sleeves  may  be  made  an  easy  fit  on  one  another, 
the  inner  sleeve  being  the  valve  proper,  and  the  outer  sleeve  the 
distributor.  The  inner  one  is  made  gas-tight  at  the  explosion  end 
by  suitable  metallic  packing  rings,  so  that  there  is  no  leakage  during 
either  the  compression  or  the  explosion.  The  explosive  charge  enters 
at  one  side  and  is  exhausted  at  the  other.  It  was  mentioned  that 
the  cost  of  the  vslve-Bleeve  experiments  had  run  into  thousands  of 
pounds.  An  interesting  discussion  followed  the  reading  of  the 
paper. 

Rontgen  Society. — The  new  president  of  the  Society,  Mr. 
C.  E.  S.  Phillips,  delivered  his  inaugural  address  on  November  4th, 
devoting  it  partly  to  a general  survey  of  recent  developments  in 
radiography  and  medical  electricity,  and  partly  to  the  description 
of  a new  arrangement  of  his  own  for  measuring  X-ray  radiation, 
which  he  is  to  demonstrate  at  a subsequent  meeting.  Discussing,’ 
as  a layman,  the  medical  aspect  of  X-ray  work,  he  said  that  the 
value  of  Rbntgen  s discovery  in  the  field  of  medicine  became  more 
impressive  as  time  went  on.  With  the  aid  of  the  X-rays  it  was 
now  possible,  by  watching  the  diaphragmatic  movements  with  the 
fluoroscope,  to  detect  tubercular  conditions,  and  owing  to  the  great 
transparency  of  the  chest,  especially  during  inspiration,  not  only 
could  fluid  be  seen  in  the  thoracic  spaces,  but  even  the  ripples  on 
its  surface  following  a change  in  the  position  of  the  body  could  be 
noted.  He  went  on  to  refer  to  the  researches  of  Mr.  C.  A.  Sadler 
upon  the  problem  of  secondary  radiation,  and  said  that  in  all  the 
talk  about  radioactivity  the  share  which  England  had  in  its  dis- 
covery was  overlooked,  and  all  the  credit  given  to  France.  Prof. 
Silvanus  Thompson,  working  on  different  lines  from  those  of 
Kecquerel,  discovered  the  phenomenon  at  about  the  same  time  as 
the  Trench  investigator.  The  atomic  weight  of  radium,  according 
to  Thorpe,  was  226  7,  which  was  fairly  well  in  accord  with  Mme. 
Curie’s  latest  number. 

Institution  or  Electrical  Engineers  (Leeds). — In  the 
'■ourse  of  his  inaugural  address,  the  chairman,  Mr.  W.  M.  Rogcrson, 
xtat!  d t hat  ten  years  ago  93  municipalities  had  established  electric 
generating  stations,  having  a total  capital  of  £5,734,938,  while 
i ome  70  companies  were  also  undertakers  with  a total  capital  of 
£5,201,763.  At  the  end  of  1908,  the  latest,  date  up  to  which  the 
returns  are  avAilablo,  there  were  541  undertakings,  338  of  which 
hHontM’d  to  birsl  authorities  and  203  to  companies  or  private  in- 


dividuals, the  total  capital  involved  being  £40,016,300  and 
£40,722,000  respectively.  It  will  be  seen,  therefore,  that  the 
capital  laid  out  both  by  private  companies  and  local  authorities 
has  increased  in  about  equal  proportion.  The  total  lamps  con 
nected,  equivalent  to  8 c.p.,  ten  years  ago  were  4,106,727,  which 
have  now  increased  to  35,056,700,  while  the  output  in  Board  ol 
Trade  units  sold  both  by  companies  and  municipalities  has  in 
creased  in  ten  years  from  60,125,500  to  no  less  than  749,594,200. 
In  1898  only  some  40  electric  tramways  were  in  existence  with  a 
capital  of  approxi m-tely  £24.000,000,  while  from  the  latest  return 
there  are  at  present  305  undertakings  in  the  United  Kingdom  with 
a capital  of  £68,199,918,  the  gross  receipts  being  £12,439,625,  while 
the  total  number  of  passengers  carried  per  annum  amount  to  the 
large  total  of  2,625,532,895. 

P.  and  O.  Batti- Wallahs’  Society.— The  Birmingham  Section 
of  this  Society  held  their  second  entertainment  of  this  season  in  the 
Grosvenor  Room,  Grand  Hotel,  Birmingham,  on  Friday,  November 
5th,  in  the  form  of  a Bohemian  Concert.  There  were  between  200 
and  250  ladies  and  gentlemen  present,  including  many  gentlemen 
well  known  in  the  electrical  and  engineering  profession.  The 
evening  was  a most  enjoyable  one.  The  chairman,  Mr.  J.  P.  Kemp 
in  his  remarks  appealed  to  all  Batti- Wallahs  who  were  also  members 
of  the  Institution  of  Electrical  Engineers,  to  endeavour  to  be 
present  at  the  dinner  of  the  Birmingham  local  section  on  Friday  to 
welcome  and  support  the  chairman— Mr.  R.  K.  Morcom— who  was 
also  a Batti-Wallah,  and  was  present  with  them  that  (evening.  The 
next  function  of  this  local  section  is  to  be  a ball  at  the  Grand 
Hotel,  and  the  probable  date  is  Friday,  December  17th. 

Institution  of  Eleotrioal  Engineers  (Birmingham).— The 
first  meeting  of  the  Session  was  held  at  the  University  of 
Birmingham  on  Wednesday  last  week.  The  retiring  chairman 
(Dr.  Kapp)  stated  that  the  Council  of  the  Institution  had  agreed  to 
extend  the  area  of  the  Birmingham  Local  Section,  to  include  the 
whole  district  within  a radius  of  50  miles,  with  the  exception  of 
Nottingham  and  the  Potteries.  This  had  the  effect  of  increasing 
the  membership  from  330  to  401.  The  chair  was  then  taken  by 
Mr.  R.  K.  Morcom,  and  a vote  of  thanks  was  accorded  to  Dr.  Kapp 
for  the  able  way  in  which  he  had  acted  as  chairman  during  the 
past  two  years,  after  which  Mr.  R.  K.  Morcom  read  his  address 
(reported  elsewhere  in  this  issue). 

Physical  Society’s  Exhibition.— The  date  of  the  annual 
exhibition  held  by  the  Physical  Society  of  London,  which  was  fixed 
some  time  ago  for  December  10th,  has  been  altered  to  Tuesday, 
December  14th,  so  that  the  exhibition  may  be  open  in  the  after- 
noon as  well  as  in  the  evening. 

Mr.  Thomas  Humphreys,  M.I.E.E.,  has  delivered  a lecture  on 
“ A Discussion  on  Electrical  Difficulties  ” to  the  members  of  the 
Rochdale  and  District  Motive  Power  Mutual  Improvement  Society. 

Institution  of  Municipal  Engineers.— A meeting  is  to  be 
held  at  Norwich  to-morrow  (13th)  to  form  the  District  Committee 
for  District  No.  4. 

Institute  of  Marine  Engineers.— At  the  nineteenth  annual 
dinner  of  the  Institute  last  week,  the  President,  Mr.  James 
Denny,  occupied  the  chair,  and  some  330  members  and  guests  were 
present.  A handsome  presentation  was  made  to  the  founder  and 
hon.  secretary,  Mr.  James  Adamson.  Replying  to  the  toast  of 
“Kindred  Associations,”  Mr.  W.  M.  Mordey,  president  I.E.E., 
recalled  the  fact  that  as  long  ago  as  1882  he  helped  to  put  into  the 
old  Colossus  an  installation  of  arc  lighting,  which  was,  he  thought, 
the  very  first  example  of  electric  lighting  of  a warship  in  the 
world.  Since  then  the  applications  of  electricity  on  board  ship  had 
extended  until  the  lighting  had  become  a matter  of  minor  impor- 
tance, and  the  question  of  adopting  electricity  even  for  the 
propulsion  of  the  ship  itself  had  been  brought  forward,  great 
advantages  being  claimed  for  the  use  of  electrical  gearing  between 
high-speed  engines  and  low-speed  screws.  The  provision  of  an 
economical  heat  engine  was  not  an  insoluble  problem,  and  he 
believed  that  the  end  of  this  century  would  see  steam  disappear, 
The  engineers  of  this  country  had  always  been,  and  still  were, 
pioneers  ; the  engine  used  by  Fulton  was  a Watt  engine,  built  at 
Soho,  near  Birmingham,  and  the  work  of  Parsons  had  brought 
about  the  most  profound  change  in  marine  engineering  of  later 
years.  An  electrical  carriage  was  run  by  Davidson  on  the 
Aberdeen  and  Glasgow  railway  between  1839  and  1842. 

Faraday  House  Old  Students'  Association.— A 

smoking  concert  and  “ At  Home  ” will  be  held  at  Faraday  House, 
Southampton  Row,  London,  W.O.,  on  Friday,  December  3rd,  from 
8 to  11  p.m.  Dr.  Alexander  Russell,  M.A.,  the  new  Principal  of 
Faraday  House,  will  take  the  chair  at  the  concert. 

Trade  in  October. — The  trade  returns  for  the  month  of 
October  show  an  increase  of  £1,905,477  in  imports,  £923,192  in 
exports,  and  £518,983  in  re-exports,  as  compared  with  the  same 
month  in  1908.  For  the  10  months  there  is  an  increase  of 
£15,902,148  in  imports,  a decrease  of  £7,402,496  in  exports,  and  an 
increase  of  £10,181,804  in  re-exports,  over  the  same  months  in 
1908. 

American  Competition. — At  the  meeting  of  Messrs. 

R.  & J.  Dick,  Ltd.,  belting  manufacturers,  Glasgow,  it  was 
announced  that  the  board  had  acquired  a site  in  New  Jersey 
(United  States),  where  they  would  erect  a belting  factory  of  even 
greater  capacity  than  the  Glasgow  works.  The  heavy  tariff  of  35 
per  cent,  on  tbeir  belting  entering  the  States  had  forced  the  com- 
pany to  erect  an  American  mill. 
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DR.  QISBERT  KAPP. 


The  new  President  of  the  Institution  of  Electrical  Engineers 
was  born  at  Mauer,  near  Vienna,  in  1852.  He  received  his 
technical  education  at  the  Zurich  Polytechnic  School  under 
Zeuner  and  Kohlrausch.  Both  this  training  and  his  first 
practical  experience  were  in  mechanical  engineering.  Coming 
to  England  in  1875,  he  specialised  at  first  in  the  design  of 
centrifugal  pumping  plant  with  Messrs.  G wynne  & Co., 
subsequently  travelling  on  the  Continent  for  another 
mechanical  engineering  firm. 

Dr.  Kapp’s  connection  with  electrical  engineering  com- 
menced in  1882,  when  Col.  Crompton  appointed  him 
engineer  of  the  Chelmsford  Works.  The  designing  of 
dynamos  was  then  in  a chaotic  state,  and  Dr.  Kapp  soon 
established  his  reputation  for  original  investigation  in  the 
subject.  He  found 
that  the  best  method 
of  acquiring  critical 
knowledge  was  to 
prepare  papers  for  the 
instruction  of  others. 

At  that  time  the  bulk 
of  the  literature  avail- 
able on  dynamos  was 
of  an  academic 
character,  whereas 
the  early  papers  by 
Dr.  Kapp  appealed 
at  once  to  the  prac- 
tical man.  The  con- 
fasion  over  the  design 
of  dynamos  was  due 
to  ignorance  as  to 
the  magnetic  circuit. 

The  scientific  prin- 
ciples were  known  to 
theorists,  and  had 
been  expressed  in 
abstruse  mathe- 
matical formulae,  but 
the  application  of 
these  principles  to 
dynamos  was  not  seen 
either  by  theorists  or 
practical  engineers. 

Dynamos  were  made 
with  insufficient  iron, 
and  the  iron  parts, 
as  in  the  Edison 
Jumbos,  were  too 
long  and  too  thin. 

It  was  to  Hop- 
kinson  and  Kapp 
that  the  alteration 
in  this  state  of 
things  was  due. 

Dr.  Hopkinson 
greatly  improved  the 
magnetic  circuit  of  the  old  Edison  dynamo,  and  explained 
his  reasons  in  a difficult  paper  read  before  the  Royal  Sceiety, 
and  buried  in  its  Transactions.  Dr.  Kapp  independently 
introduced  the  same  improvement,  and,  what  was  more 
important,  made  quite  clear  to  electrical  engineers  the 
essentials  in  the  design  of  a magnetic  circuit.  The  Term 
“ magnetic  resistance,”  introduced  by  him,  made  the 
. magnetic  circuit  simple  to  understand,  and  his  methods  of 
calculation  were  universally  adopted.  His  earliest  papers 
were  presented  to  the  Institution  of  Civil  Engineers.  The 
one  on  “ Modern  Dynamos  and  their  Engines,”  in  1885, 
gained  the  Telford  premium  and  medal  ; it  was  followed  by 
others  on  the  design  of  alternators  and  electrical  apparatus. 
These  showed  the  power  of  the  author  to  grasp  the  funda- 
mental principles  involved,  and  to  make  his  reasoning  as 
clear  to  others  as  to  himself.  These  papers,  and  Dr.  Kapp’s 
book  on  “ Electric  Transmission  of  Energy,”  published  in 
1886,  were  read  with  eagerness,  and  provided  information 


which  enabled  others  to  design  with  certainty  machines  to 
fulfil  given  conditions.  It  must  be  remembered  that  this 
information  was  published  at  a time  when  the  general 
tendency  was  to  keep  all  electrical  data  secret.  Generous 
frankness  has  characterised  Dr.  Kapp’s  professional  career 
throughout,  and  he  is  still  an  emphatic  Free  Trader. 

When  the  number  of  electrical  manufacturers  increased 
and  competition  in  prices  ensued,  his  opinion  was  that  the 
desigoer  should  meet  this  by  the  more  economical  use  of 
material  rather  than  by  cutting  down  labour  charges.  The 
multipolar  type  of  direct-current  dynamo  was  introduced  by 
him  in  1889,  and  for  some  years  he  alone  in  this  country 
defended  this  type  when  other  designers  were  straining  the 
possibilities  of  bipolar  machines.  The  multipolar  machines 

in  the  municipal  elec- 
tricity works  at  St. 
Pancras  were  the  first 
of  their  type,  and,  in 
spite  of  cast-iron  field 
magnets,  fulfilled 
their  guarantees.  Dr. 
Kapp  was  then  prac- 
tising as  a consulting 
engineer  in  West- 
minster, and  was  res- 
ponsible for  several 
large  electrical  under- 
takings. The  Cor- 
poration Electricity 
Works  at  Bristol 
were  designed  by 
him  as  joint  con- 
sulting engineer  with 
Sir  W.  H.  Preece. 

Dr.  Kapp’s  engi- 
neering works  and 
publications,  together 
with  his  wide  know- 
ledge of  languages, 
kept  him  in  close 
touch  with  engineers 
abroad,  who  fre- 
quently consulted 
him  over  questions  of 
design.  In  1894  he 
was  invited  to  act  as 
secretary  of  the  Ver- 
band  Deutscher  Elek- 
trotechniker,  which 
was  formed  by  the 
leading  German  engi- 
neers to  assist  in  the 
standardisation  of 
electrical  practice 
throughout  the  Ger- 
man Empire.  With 
the  co-operation  of 
the  large  manufacturing  firms  standards  for  the  rating 
of  plant,  electric  lamps,  copper  conductors,  &c.,  were 
drawn  up.  Rules  for  electrical  installations  and  for 
the  protection  of  the  public  from  overhead  lines  were 
also  prepared,  which  have  since  been  accepted  by 
the  majority  of  the  German  States.  This  avoided 
the  confusion  which  would  have  arisen  had  each  State 
acted  independently  in  the  preparation  of  local  regu- 
lations. More  than  technical  skill  is  required  from  the 
secretary  of  such  a society  to  accomplish  work  of  this 
nature,  which  is  wrecked  if  professional  jealousy  is  aroused. 
Dr.  Kapp’s  tact  and  personal  influence,  coupled  with  the 
fact  that  he  was  independent  of  any  of  the  large  German 
firms,  carried  this  work  to  a successful  issue.  These  regu- 
lations and  machinery  ratings  are  now  accepted  in  most  of 
the  European  countries. 

While  acting  as  secretary  of  the  Verband,  Dr.  Kapp  was 
also  free  to  practise  as  a consulting  engineer,  and  here  again 
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his  expert  advice  was  widely  sought,  both  as  arbitrator  and 
as  designer  of  schemes  for  power,  lighting  and  traction.  The 
cosmopolitan  nature  of  his  practice  was  unique.  Thus, 
Moscow,  Trondbjem,  Trieste,  Leipzig,  are  amongst  the  towns 
he  advised,  and  he  was  frequently  called  to  Switzerland  and 
Italy.  When  the  electrification  of  the  Underground  Rail- 
ways in  London  was  under  consideration,  he  gave  evidence 
as  to  the  possibilities  of  the  Ganz  system,  and  his  support 
in  1901  of  a high-tension  system  for  railway  working 
has  been  justified  by  subsequent  developments. 

Again,  he  was  consulted  as  to  the  transmission  of  power 
from  the  Zambesi  Falls  to  the  Rand  Gold  Fields,  and 
advocated  the  continuous-current  series  system  at  100,000 
volts  as  most  suitable  for  the  purpose ; but  the  commercial 
possibilities  of  such  a scheme  depend  on  the  price  of  coal  on 
the  Rand. 

While  living  in  Berlin  Dr.  Kapp  lectured  on  the  subject 
of  electrical  design  at  the  Technical  High  School,  Charlotten- 
burg,  where  the  practical  nature  of  his  instruction  was  highly 
valued.  In  1905 
the  University  of 
Birmingham  offered 
him  the  new  Pro- 
fessorship of  Elec- 
trical Engineering, 
which  he  now  holds. 

Before  he  left  Ger- 
many, the  Univer- 
sities of  Dresden  and 
Karlsruhe  each  con- 
ferred on  him  their 
honorary  degree  of 
Doctor  of  Engineer- 
ing. His  welcome 
back  to  England 
showed  the  hold  he 
possessed,  and  still 
maintains,  over  those 
who  worked  with 
him  in  the  earlier 
day  of  electrical  engi- 
neering. Dr.  Kapp’s 
genuine  hospitality 
makes  many  friends, 
and  his  kindliness, 
combined  with  ab- 
sence of  “side,”  ex- 
tends his  list  of 
friends  to  all  classes. 

His  capacity  for  hard 
work  is  accompanied 
with  the  power  of 
encouraging  others 
to  exert  themselves 
and  of  extracting  the 
best  efforts  of  all 
associated  with  him. 

His  recreations  are 
music  and  sailing. 

Elected  an  Asso- 
ciate of  the  Institu- 
tion of  Electrical 
Engineers  in  1877, 
and  a Member  in 
1883,  Dr.  Kapp  has  now  attained  the  highest  honour 
that  it  is  in  the  power  of  the  Institution  to  bestow — a 
post  which  he  will  assuredly  occupy  with  dignity  and 
ability  worthy  of  his  illustrious  predecessors  in  that  office. 
— R.  W.  W. 


New  Electrical  Showrooms. — The  Brompton  and 

KemingtoD  Electricity  Supply  Co.,  Ltd.,  has  opened  showrooms 
and  offices  at  254,  Earl’s  Court  Itoad,  S.W. — in  a central  situation 
m its  area  of  supply  and  in  close  proximity  to  Earl’s  Court  Station 
— where  there  are  on  view  the  latest  improvements  in  electric 
lamps,  fittings,  and  cooking  and  heating  appliances.  An  electric 
kitchen  is  furnished  with  the  latest  electric  cooking  utensils,  and 
demonstr.itions  of  cooking,  ironing,  &c.,  will  be  given  as  desired.  The 
company  s offices,  in  Richmond  Road,  are  now  closed,  and  all 
communications  must  be  sent  to  the  new  address. 


BUST  OP  THE 

LATE  DR.  JOHN  HOPKINSON,  F.R.S. 


At  the  opening  meeting  of  the  Institution  of  Electrical 
Engineers,  held  at  Westminster  last  night,  members  were 
privileged  to  take  part  in  one  of  those  interesting  functions 
which  help  to  keep  green  the  memory  of  past  leaders  in  the 
chair.  There  have  been  few  greater  presidents  of  the  Insti- 
tution than  Dr.  John  Hopkinson.  Twice — in  1K90  and  in 
1890 — he  occupied  that  exalted  office.  Not  only  was  be 
eminent  in  research  and  discovery  and  in  inventions  of 
enormous  practical  tervice  in  the  development  of  the  elec- 
trical engineering  industries,  but  he  was  a president  of 
charming  affability  and  dignity,  with  a reputation  absolutely 
unsullied  among  his  contemporaries  and  others  in  the 
profession. 

Among  the  various 
services  rendered 
by  him,  one  re- 
members in  such 
times  as  these  the 
characteristic  energy 
with  which  he 
devoted  himself,  at 
a period  of  some 
national  excitement 
and  alarm,  to  the 
organisation  of 
trained  electrical 
engineers  for  volun- 
teer service.  It 
is  the  direct  result 
of  his  initiative 
and  interest  in  this 
matter  that  we 
have  the  electrical 
engineers  fully 
equipped  to-day  for 
defence  should  occa- 

t 

sion  arise. 

Dr.  John  Hop- 
kinson was  a leader 
whom  we  could  ill 
afford  to  lose,  but 
it  will  be  recalled  how 
his  splendid  career 
was  cut  short  by  an 
event  which  came  as 
a shock  to  all  who 
knew  him  through- 
out the  entire  elec- 
trical world.  The 
details  of  the  holi- 
day in  Switzerland, 
and  its  untimely  ter- 
mination, there  is  no 
need  to  dwell  upon 
here.  Since  1898 
Mrs.  Hopkinson  has 
made  very  many 
valuable  gifts  to 
electrical  education  which  will  perpetuate  the  memory  of 
her  late  husband,  but  the  bust  which  will  now  stand  in  the 
premises  of  the  Institution  is  a fitting  form  in  which 
to  keep  before  the  minds  of  those  who  attend  the  London 
meetings  the  very  fine  abilities  and  qualities  that  were 
possessed  and  exercised  by  a former  noted  occupant  of  the 
presidential  chair. 

The  presentation  was  made  by  Prof.  Bertram  Hopkinson, 
of  Cambridge  University,  on  behalf  of  his  mother. 

The  Electrical  Review  is  placed  under  a debt  of 
gratitude  to  Mr.  Hamo  Thornycroft,  R.A.,  for  granting 
facilities  for  photographing  the  marble  bust  as  it  stood  in 
his  studio  at  Kensington.  Mr.  Thornycroft’s  record  as  a 
sculptor  is  of  such  world-wide  renown  that  we  are  sure  Mrs. 
Hopkinson  could  not  have  made  a more  excellent  selection 
of  an  artist  for  carrying  out  her  wishes. 
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BR0WN=B0VERI  TURBINE  PLANT  AT  BUENOS  AYRES. 


The  new  power  station  which  the  “ Deutsche  Ueberseeische 
Elektricitiits  Gesellschaft  ” (German  Trans- Atlantic  Elec- 
tricity Co.),  of  Berlin,  are  erecting  in  Buenos  Ayres  will, 
when  completed,  be  one  of  the  largest  power  stations  in  the 
world.  The  supply  of  electrical  energy  for  the  various 
undertakings  in  Buenos  Ayre3  which  are  owned  or  leased  by 
the  above  company  will  be  effected  in  the  future  entirely 
from  this  station,  which  is  situated  on  an  arm  of  the  Dock 


extra  alternator ; a tandem  arrangement  for  the  1,000-kw. 
turbo-dynamo  sets  was  adopted  on  account  of  the  D.c.  supply 
pressure,  which  is  2 x 230  volts. 

Fig.  1 shows  the  first  of  these  large  turbo-alternator  sets 
to  be  completed,  this  particular  plant  having  been  shipped 
from  the  Mannheim  works  to  Buenos  Ayres  in  November 
last ; figs.  3,  4 and  5 show  one  of  the  alternators  in 
various  stages  of  construction,  and  give  a good  idea  of  the 


Fig.  1. — Steam  Turbine  of  11,000  h.p.  Coupled  to  Two  Alternators,  each  of  7,500  kw.  at  750  e.p.m. 


Sud  immediately  outside  the  boundaries  of  Buenos  Ayres. 
Its  generating  capacity  will  eventually  exceed  110,000  h.p., 
and  some  idea  of  its  dimensions,  when  completed,  will  be 
gathered  from  the  outline  drawings  of  the  engine  room,  &c., 
shown  below  and  on  page  783. 

When  complete,  this  station  will  contain  ten  turbo-alter- 
nator sets,  each  of  7,500  kw.,  and  in  addition  several 
smaller  sets,  and  the  first  instalment  of  this  equipment,  con- 
sisting of  five  turbo-alternators  of  7,500  kw.  and  twro  turbo- 
dynamos each  of  1,000  kw.,  is  now  being  erected. 


dimensions  of  the  parts.  As  will  be  seen  from  the  illustra- 
tions, the  alternators  embody  in  their  construction  (for 
instance,  with  regard  to  the  method  of  ventilation  and  of 
field-magnet  construction)  the  features  of  design  which  were 
originally  introduced  by  Brown,  Boveri  & Co.  about  1902,  and 
which  have  now  become  almost  standard  practice  with  every 
maker.  The  machines  are  totally  enclosed,  with  the  excep- 
tion of  chimney-shaped  openings  at  the  top  and  bottom  of 
the  armature  casing,  and  of  an  air-trunk  at  each  end.  Cool, 
clean  and  dry  air  is  drawn  up  these  trunks  for  ventilating 


Fig.  2. — Plan  showing  Pbospectiye  Abbangement  of  Generating  Plant  at  the  New  Power  Station  at  Buenos  Ayres,  the 

First  Installation  being  shown  in  Heavy  Lines. 


The  order  for  all  the  generators,  which  include  six  7,500- 
kw.  alternators  (two  50-cycle  machines  and  four  25-cycle 
machines)  and  four  500-kw.  dynamos,  was  placed  with 
Messrs.  Brown,  Boveri  & Co.  The  five  steam  turbines  are 
of  the  Brown-Boveri-Parsons  type,  two  having  been  built  at 
Messrs.  Brown,  Boveri  & Co.’s  Mannheim  works,  and  three 
(to  the  same  drawings)  at  the  works  of  Messrs.  Franco  Tosi, 
of  Legnano.  One  of  the  turbo-alternator  sets  consists  of  a 
turbine  of  11,000  h.p.  driving  both  a 25-cycle  and  a 50- 
cycle-alternator,  each  of  7, 500-kw.,  which  accounts  for  the 


purposes,  which,  after  circulating  through  every  part  of  the 
armature  and  field  system,  is  expelled  from  one  or  other  of 
the  discharge  openings — in  this  case  the  upper  one,  the 
lower  opening  being  closed  up.  This  nearly  total  enclosure 
(taken  in  conjunction  with  the  perfect  and  permanent 
balance  readily  obtainable  with  the  Brown,  Boveri  cylindrical 
construction  of  the  field  magnets)  enables  the  machines  to 
work  with  a negligible  amount  of  noise,  as  the  warm  air  can 
get  away  without  any  throttling  through  the  single  large 
opening  provided  for  the  purpose. 
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The  core  of  the  cylindrical  field  system  is  formed  of  steel 
—separated  from  one  another  by  distance  pieces  to  allow 
Tee  ventilation  between  them — built  upon  a hollow  hub  of 
;ed  steel  (machined  inside  and  out),  into  the  ends  of  which 
the  shaft-ends  are  shrunk.  The  winding  consists  of  former- 
wound  coils  composed  of  copper  strip,  wound  edgewise,  which 
are  placed  in  slots  machined  in  the  core  for  their  reception,  the 
coils  being  held  in  these  slots  by  means  of  metal  wedges  in 
such  a way  that  radial  movement  due  to  centrifugal  force  or 
expansion  is  an  impossibility.  The  ends  of  the  windings 


projecting  over  the  field  nngnet  core  are  ccured  in  position 
by  caps  of  non-magnetic  metal,  to  which  are  attached  the 
impellers  for  forcing  cooling  air  through  the  machine,  as 
above  referred  to.  These  impellers,  which,  in  conjunction 
with  the  casing,  constitute  a proper  fan  system  at  each  end 
of  the  alternator,  are  so  dimensioned  and  arranged  that  an 
ample  supply  of  ventilating  air  (drawn  up  through  the  air 
trunks  from  the  engine-room  basement  or  from  outside)  is 
forced  through  the  field  and  armature  cores,  and  through  the 


Fio.  4.— Armature  Casino  and  Core  for  7,500-kw.  Alter- 
nator, Heady  to  Receive  Windings. 


end  windings,  the  air  being  made  to  travel  along  well  defined 
p *1ib  before  it  is  discharged  to  the  atmosphere,  and  in  fig.  4 
be  noticed  the  baffle  plates  and  air  channels  in  the 
armature  casing,  which  partly  serve  for  this  purpose.  The 
1 <mplete  field  system  of  one  of  these  alternators,  together 
with  one  of  the  hubs,  is  shown  in  fig.  3. 

I h<  armature  core  is  built  up  between  heavy  end  plates 
annular  space  existing  between  core 
and  ca  mg,  which  forms  one  of  the  principal  airways  through 
the  machine,  and  a great  number  of  radial  ventilating  ducts 
• wing  provided  throughout  the  entire  length  of  the  core.  Slots 


with  parallel  sides  are  provided  along  the  internal  periphery 
of  the  core  for  the  reception  of  the  windings,  which  consist 
of  former  wound  rectangular  coils,  built  up  on  the  “ solid 
system  ” in  accordance  with  the  maker’s  usual  practice  with 
this  class  of  work.  The  coils  are  held  firmly  in  position  in 
the  slots  by  means  of  hardwood  wedges,  which  run  the  entire 
length  of  the  armature  core  along  grooves  left  in  the  teeth  for 
the  purpose.  As  will  be  observed  from  fig.  5,  very  great  care 
is  taken  with  regard  to  the  clamping  of  the  coil  ends  of 
these  armatures ; heavy  gun-metal  clamps  are  used  for  this 
purpose  which,  together  with  their  bolts, 
are  thoroughly  insulated  from  the 
windings  by  blocks  and  tubes  of  com- 
pressed insulation. 

The  slip  rings  are  of  steel,  faced 
with  copper,  and  are  provided  with 
carbon  brushes.  In  accordance  with 
Messrs.  Brown,  Boveri  & Co.’s  usual 
practice,  they  are  placed  one  at  each 
end  of  the  field  system  ; very  great  care 
is  taken  with  the  connections  from 
the  field  coils  to  the  rings,  these  con- 
nections being  of  heavily  insulated 
stranded  conductor  positively  held 
throughout  their  length. 

The  normal  rating  of  these  alternators 
is  7,500  kw.  at  a power  factor  of  O'* — 
0-9  when  running  at  a pressure  of  12,000 
— 13,000  volts  and  a speed  of  750  r.p.m. 
At  this  rating  the  temperature  rise  is  40 
— 45°  C.  after  a long  continuous  run. 
The  weight  of  a single  generator  complete,  but  without  bed- 
plate or  bearings,  is  73-5  tons,  the  armature  weighing  about 
48  tons,  and  the  field  system  about  25-5  tons. 

In  the  case  of  the  two  alternators  in  tandem,  separate 
bedplates  are  piovided  for  each,  these  being  fitted  and  bolted 
together,  as  shown  in  fig.  1. 

The  steam  turbines,  driving  the  alternators  described  above, 
are  constructed  for  a continuous  output  of  11,200  h.p.  at  a 
speed  of  750  R p.m.,  and  are  capable  of  giving  an  output  of 


Fig.  5. — Oomflete  Armature  System,  with  End  Covers 
Removed,  of  7,500-kw.  Alternator. 


1 4,200  h.p.  for  at  least  two  hours  under  normal  steam  con- 
ditions, that  is,  with  a steam  pressure  at  the  stop-valve  of 
180  lb.  per  sq.  in.  and  a steam  temperature  of  572°  F.  The 
turbines,  which  are  all  of  the  Brown,  Boveri-Parsons  type, 
have  two  cylinders — high  and  low  pressure — with  a bearing 
between  them.  This  arrangement  has  been  adopted  by  the 
designers  with  a view  to  obtaining  greater  economy  in  steam 
consumption  and  to  allow  a greater  number  of  blade  rows 
to  be  fitted,  and  with  it  all  shaft  troubles,  even  with  widely 
varying  temperatures,  disappear. 

The  turb  ne  rotor  consists  in  each  case  of  a forged  steel 


1 ig.  3.  Complete  Field-Magnet  System  for  7,500-kw.  Alternator,  showing  (in 
Foreground)  the  Steel  Hub  and  Shaft  on  which  the  Field  Core  is  Built  up. 
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drum,  into  the  extremities  of  which  the  shaft  ends  are 
shrunk  and  locked  by  means  of  bayonet  keys.  Heating 
channels  are  provided  at  the  steam  inlet  end  of  the 
drum,  so  that  uniform  heating  of  the 
entire  rotor  is  obtained,  while  the 
high  temperatures  are  confined  to  tne 
comparatively  short  high  - pressure 
cylinder,  so  that  the  expansion  effects 
due  to  these  high  temperatures  are 
reduced  to  a minimum.  To  balance 
the  thrust,  dummy  pistons  with  laby- 
rinth packing  are  provided.  The 
piston  which  balances  the  thrust  of 
the  low-pressure  expansion  (and  which 
in  the  earlier  type  of  Parsons’  turbines 
was  very  large)  is  built  on  the  low- 
pressure  eDd  of  the  rotor,  in  accord- 
ance with  Fullagar’s  patent.  The  two 
rotors  are  coupled  together  by  a 
flexible  coupling,  a small  intermediate 
thrust  bearing  being  provided. 

The  relay  for  the  double-beat  con- 
trolling valve  is  operated  by  means  of 
oil  under  pressure  instead  of  steam,  this 
being  a special  feature  lately  introduced 
by  Messrs.  Brown,  Boveri  & Co.  in  their 
large  turbines.  The  oil  for  this  purpose 
is  supplied  from  the  general  lubrication 
Bystem,  and  one  of  the  advantages  of 
this  method  of  governing  is  that,  should 
the  lubrication  fail,  the  turbine  will  be 
automatically  stopped. 

The  centrifugal  governor  working 
on  the  relay  is  driven  by  helical  gear 
from  the  vertical  shaft  from  which  one  of  the  oil 
pumps  is  also  driven,  and  on  this  same  shaft  there 
is  an  emergency  governor,  set  to  act  when  the  speed 
increases  above  the  normal  by  1 5 per  cent.,  in  which  case  the 
double-seated  inlet  valve  would  be  closed  in  the  usual 
manner. 

On  the  other  side,  and  symmetrical  with  this  shaft,  is  a 
second  oil  pump,  driven  by  the  same  helical  wheel.  This 
second  oil  pump  works  in  parallel  with  the  first  pump,  and 
supplies  oil  for  general  lubrication  at  a pressure  of  22  lb. 
per  sq.  in.  The  normal  steam  consumption  of  these  turbines 


Fig.  7. — Plan  showing  Arrangement  of  Condensing  Plant  for 
Two  Turbine  Units,  Buenos  Ayres  Power  Plant. 


when  working  at  a load  of  7,500  kw.  has  been  guaranteed 
not  to  exceed  6*3  kg.  (1B’9  lb.)  per  KW'.-hour,  the  vacuum 
being  28‘5  in.  with  the  barometer  at  30  in. 


Each  surface  condenser  has  a cooling  surface  of  1,300  sq.  m. 
(13,993  sq.  ft.),  and,  when  supplied  with  sufficient  cooling 
water  at  60°  F.,  is  capable  of  producing  the  above-mentioned 


vacuum  when  condensing  50,000  kg.  (110,2001b.)  of  steam 
per  hour,  while  a vacuum  of  27‘2  in.  will  be  maintained 
under  these  conditions  when  the  condenser  is  supplied  with 
cooling  water  at  77°  F. 


ELECTRIC  DRIVING  OF  TEXTILE 
FACTORIES. 

The  following  important  communication  came  to  hand  after 
our  “ Correspondence  ” columns  were  closed.  It  will  be 
seen  that  Mr.  Woodhouse,  who  possesses  experience  probably 
unique  in  this  subject,  corroborates  the  views  expressed  in 
our  “ Note  ” on  page  704  : — 

The  report  issued  by  the  Bradford  Engineering  Society  on 
“ The  Electrical  Driving  of  Textile  Factories,”  appears  to 
have  been  accepted  in  some  quarters  as  being  an  authoritative 
pronouncement  based  on  exhaustive  tests,  and  backed  up  by 
the  whole  of  the  Committee.  As  this  is  certainly  not  the 
case,  I venture,  as  the  reader  of  the  paper  which  was  to 
some  extent  the  cause  of  the  formation  of  the  Committee, 
but  more  particularly  as  a member  of  the  Committee,  to  offer 
some  explanation  of  the  actual  facts. 

1.  The  Committee  were  not  unanimous,  and  although  I, 
myself,  dissented  from  the  form  of  the  report,  the  Society 
have  not  thought  fit  to  publish  this  fact. 

2.  The  report  is  not  conclusive,  nor  are  many  of  the  so 
styled  “ conclusions  ” based  on  any  tests  made  by  the  Com- 
mittee. 

The  report  speaks  of  exhaustive  tests,  but  it  does  not 
make  it  clear  that  the  only  comparative  tests  made  were 
those  of  speed  variation,  and  that  of  the  two  tests  mentioned 
— at  Dock  Ing  and  Leigh  Mills  respectively — the  latter 
(which  is  electrically-driven)  showed  the  smaller  speed 
variation. 

The  statement  that  (in  the  mechanically-driven  mill) 
“ the  amount  of  cyclical  variation  was  not  so  great  as  had 
been  anticipated,”  is  an  example  of  the  misleading  way  in 
which  the  report  is  worded.  It  suggests  that  the  Com- 
mittee were  unscientific  enough  to  form  a previous  opinion 
on  the  matter,  which  was  certainly  not  the  case.  The 
majority  of  the  Committee  had  never  seen  the  mill,  and  the 
anticipations  referred  to  were  of  unknown  amount  and 


Fig.  6. — Section  through  Engine  Room,  Buenos  Ayres; Power  Plant, 
showing  Brown,  Boveri  Turbine. 
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existed  in  the  mind  of  some  unknown  person.  I submit 
that  a vague  statement  of  this  kind  should  have  no  place  in 
such  a report. 

No  figures  were  presented  to  the  Committee  on  the  rela- 
tive output  of  mechanically  and  electrically-driven  machines, 
but  to  say  that  “ no  evidence  of  increased  output  from 
electrically-driven  machines  can  be  supplied,”  is  incorrect, 
and  that  “ the  Committee  have  been  unable  to  obtain  any 
proof  based  on  actual  experience  ” is  more — it  is  misleading. 
Evidence  of  increased  output  due  to  electrical  driving  is 
available  from  all  parts  of  the  world,  and  I am  sure  that 
the  statement  to  the  contrary  made  above  has  never  been 
formally  agreed  on  by  the  members  of  the  Bradford  Com- 
mittee, nor  would  it  be  by  any  unbiased  person  with  a 
knowledge  of  the  results  of  electrical  driving. 

Several  of  the  other  conclusions  are  worded  in  the  same 
curious  manner.  I will  take  as  example  those  which  state 
“ Where  power  is  generated  on  the  site  the  mechanical  losses 
are  less  than  the  electrical  ” and  “ mechanical  losses  are 
excessive  if  the  friction  load  exceeds  30  per  cent.”  These 


TUNBRIDGE  WELLS  EXTENSIONS. 


Descriptions  of  new  generating  plant,  which  formed  an 
important  feature  of  the  technical  papers  a few  years  ago, 
have  now  become  somewhat  rare,  particularly  with  regard 
to  those  undertakings  which  deal  principally  with  a lighting 
load.  There  are  signs,  however,  that  the  winter  peaks  will 
shortly  show  their  familiar  upward  tendency  again,  and  it 
may  be  safely  assumed  that  when  the  lighting  load  really 
increases,  due  to  new  business  obtained  with  the  metallic 
lamp,  the  rate  of  growth  will  be  far  more  rapid  than  in  the 
past,  for  such  business  will  come  from  those  users  of  light 
who  are  obliged  to  consider  the  immediate  and  obvious  cost 
of  their  necessities,  and  their  number  is  in  most  towns 
enormously  greater  than  that  of  the  present  domestic 
users  of  electricity — in  spite  of  the  great  increase  in 
the  use  of  electricity  during  recent  years.  The  proportion  of 
dwelling  houses  taking  the  supply  is  generally  found  to  be 
between  5 and  10  per  cent,  of  the  total  in  an  average 


500-kw.  Westinghouse  Turbo-Genebatob,  recently  installed  at  Tdnbbidge  Wells. 


are  generalisations  which  have  not  even  a single  test  to 
support  them. 

If  the  writer  were  disposed  to  generalise  from  the  very 
large  number  of  tests  which  he  had  made  in  woollen  mills, 
he  might  with  justice  disagree  with  both  of  the  above  con- 
clusions, but  it  is  perhaps  sufficient  to  point  out  that  on 
such  vital  points  as  these  the  report  furnishes  conclusions 
without  data — bricks  without  straw. 

For  the  reasons  given  above  I disassociated  myself  with 
the  report,  and  I much  regret  that  it  should  have  been 
issued  without  fuller  consideration. 

W.  B.  Woodhouse. 

Thornhill,  November  9th,  1909. 


Copper. — The  surprising  fact  about  copper  is  that,  in  the 

face  of  huge  visible  supplies,  the  price  continues  to  hold  up.  The 
total  given  in  Messrs.  Merton’s  circular  for  October  31st  is  99,357 
tons,  an  increase  of  2,754  tons  over  the  mid-monthly  return,  which 
increase  is  principally  in  the  Btocks  of  standard  copper  at  Liverpool 
and  Swansea,  and  the  quantity  afloat  from  Australia.  In  the 
supplies  columns,  America  is  up  to  reoent  average,  though  not  up 
to  average  for  the  year.  Spain  is  average,  Chile  slightly  low, 
Australia  fully  average.  A re-shipment  of  75  tons  from  England 
to  the  States  is  noticeable. 


provincial  town,  a figure  which  shows  the  great  possibilities 
of  the  future  and  the  magnitude  of  the  engineering  problems 
involved,  from  the  point  of  view  of  distribution  at  least. 

The  borough  of  Tunbridge  Wells  has  had  a flourishing 
electric  light  department  for  the  last  14  years,  and  the  use 
of  the  supply  has  become  very  general  in  the  district,  which 
is  almost  exclusively  residential,  and  for  the  most  part  of  a 
prosperous  character.  The  works,  which  were  originated  by 
Mr.  H.  P.  Boot,  at  present  consulting  engineer,  are  interest- 
ing in  many  respects ; they  contain  some  early  examples 
of  electric  lighting  machinery,  and  are  evidence  of  the 
excellent  plant  which  was  made  in  England  more  than  a 
decade  ago,  in  spite  of  the  limitations  of  experience  and 
material  then  available. 

Although  much  of  the  machinery  must  in  the  natural 
course  of  events  be  replaced  by  more  modern  types,  it  is  of 
interest  to  note  that  none  of  it  has  become  unusable,  or  has 
so  far  been  replaced  on  account  of  failure. 

A new  plant,  recently  installed,  consists  of  a 500-kw. 
Westinghouse-Parsons  turbo-generator  designed  for  2,000 
volts  single-phase  supply,  and  working  at  150  lb.  pressure 
with  superheated  steam.  This  machine  is  fitted  with  a 
high-pressure  by-pass,  allowing  it  to  be  loaded  up  to 
750  K\v.  for  short  periods;  its  performance  under  tests 
carried  out  after  erection  was  extremely  good  for  a machine 
of  this  size,  the  principal  figures,  after  corrections,  being  as 
follows,  in  lb.  of  steam  per  KW.-hour : pressure,  150  lb. ; 
superheat,  100°  F.  ; vacuum,  27|  in.  : — 
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J load 

4 .. 

Fall  load 


Guaranteed. 

302 
23  3 
20  8 
19  6 


Obtained, 

53  67 
2248 
1958 
1881 


The  generator  is  of  the  revolving  held  type  with  radial 
collectors,  the  exciter  also  being  fitted  with  the  Westing- 
house  radial  commutator  and  carbon  brushes,  which  appear 
to  be  giving  satisfaction  at  this  relatively  high  speed 
(2,225  r.p.m.). 

The  condensing  plant  was  supplied  by  Messrs.  J.  and  P. 
Hall,  and  consists  of  a centrifugal  circulating  pump  and  air 
pump  of  the  Edwards  type,  driven  directly  by  a 30-h.p. 
single-phase  Fuller  motor.  The  whole  plant  is  compactly 
arranged  on  concrete  work  and  finished  with  vitrified  tiles. 
The  pipe  work,  carried  out  by  Messrs.  Spencer  & Co.,  is 
arranged  to  permit  of  the  reciprocating  sets  in  the  station, 
and  the  turbine  being  worked  either  with  the  electrically- 
driven  condensing  plant  or  the  original  steam  equipment. 

The  steam-raising  plant,  consisting  of  water-tube  and 
Lancashire  boilers,  is  being  modernised,  and  underfeed  stokers 
and  Hotchkiss  circulators  are  about  to  be  installed.  At  the 
present  time  hand  firing  with  high-grade  steam  coal  is 
practised,  and  there  appears  to  be  room  for  considerable 
economies  in  fuel  costs,  which  will,  no  doubt,  result  from 
the  use  of  the  turbine  and  other  improvements. 

The  mains  system  is,  owing  to  the  scattered  character  of 
the  district^  a very  extensive  one  ; armoured  concentric 
cables  are  used  throughout,  the  nature  of  the  soil  and  light 
character  of  the  local  traffic  rendering  cable  work  compara- 
tively inexpensive.  Transformers  are  accommodated  in 
underground  chambers  and  pillars  in  the  more  recent  work. 
At  the  present  time  several  extensions  are  in  progress,  and 
the  department  is  beginning  to  feel  the  benefit  of  the 
great  cheapening  of  cost  which  has  resulted  from  the 
extensive  use  of  the  metal-filament  lamp.  The  Corporation 
does  not  exercise  any  trading  powers,  and  the  installation 
work  is  in  the  hands  of  local  contractors,  who,  although 
not  numerous,  appear  to  be  thoroughly  alive  to  the 
possibilities  of  the  district,  and  find  ample  reward 
for  their  efforts  at  the  local  rate  of  supply,  4^d.  per 
unit.  This  figure  compares  with  2s.  8d.  per  1,000  ft. 
for  gas,  and  is  distinctly  in  favour  of  electric  lighting, 
and  with  the  high  - efficiency  lamp  opens  out  a great 
possible  market  for  electric  heating  and  cooking  apparatus 
amongst  the  consumers,  who  are  now  finding  their  accounts 
reduced  by  many  pounds  per  annum. 

The  supply  of  power,  although  small,  constitutes  quite 
a large  proportion  of  the  total  in  the  district,  several 
printing  and  photographic  establishments  being  driven  by 
electric  motors,  whilst  tradesmen  and  the  usual  employers  of 
small  machinery  help  to  form  a day  load  on  the  station 
plant. 

Public  lighting  by  electricity  has  been  carried  out  in 
this  borough  for  many  years,  and  recently  great  extensions 
have  taken  place — some  15  miles  of  streets  being  illuminated 
with  03ram  lamps  and  arc  lamps  ; amongst  the  latter  are 
a number  of  rectified  lamps  and  other  early  types  which 
are  being  gradually  superseded  by  modern  flame  lamps. 

On  the  occasion  of  completing  the  turbine  extension,  the 
chairman  of  the  Lighting  Committee,  Mr.  B.  M.  Woollan, 
J.P.,  invited  the  Conncil  and  a number  of  local  residents 
to  inspect  the  works. 

The  engineer  prepared  a booklet  describing  the  under- 
taking and  containing  a quantity  of  illustrated  advertising 
matter,  and  arranged  with  the  local  contractors  to  display 
lamps  and  fittings,  heating  stoves,  cooking  utensils  and  a 
“ Tricity  ” cooker  in  operation,  which  were  much  appreciated 
by  the  visitors.  Amongst  the  exhibits  a new  form  of  elec- 
trolytic rectifier  calls  for  some  attention  ; it  is  designed  and 
made  by  Mr.  Avery,  of  Fulmen  Works,  who  ie,  so  far  as  we  are 
aware,  the  only  electrical  manufacturer  in  the  district.  The 
apparatus,  which  works  on  the  principle  of  the  Nodon  valve, 
is  combined  with  a voltage-reducing  transformer,  and  has 
water-cooled  elements ; an  efficiency  of  80  to  90  per  cent, 
claimed,  which  should  make  the  apparatus  of  interest 


is 


to  those  who  wish  to  charge  accumulators  off  an  alternating 
supply  without  the  use  of  running  machines. 

Unfortunately,  owing  to  indisposition,  the  chairman  was 
unable  to  be  present,  and  the  guests  were  received  by  the 


Mayor,  Councillor  Caley,  J.P.,  and  the  vice-chairman, 
Councillor  Tylor.  These  gentlemen  made  a feeling  reference 
to  the  valuable  services  which  Mr.  Boot  had  given  to  the 
undertaking  during  such  a long  period  of  years,  and  showed 
clearly  how  much  it  was  to  the  interests  of  the  town  to 
develop  the  business,  and  the  great  extension  in  the  use 
of  electricity  which  might  be  anticipated  as  the  result  of 
recent  improvements  and  the  comparatively  low  rate  charged 
for  the  supply. 

Our  thanks  are  due  to  the  resident  engineer,  Mr.  J.  W. 
Beauchamp,  for  details  of  the  undertaking,  and  the  photo- 
graph reproduced  herewith. 


A CURIOUS  INCIDENT  IN  CENTRAL 
STATION  LIFE. 


Curious  Motoring  Incident. 

[Extract  from  The  Motor  of  October  19th]. 

Motorists  who  have  occasion  to  travel  at  night  in  country  districts 
are  familiar  with  the  Bight  of  the  wild  rabbit  disporting  itself  in 
the  glare  of  the  headlights,  oftentimes  with  disastrous  result  to 
itself  ; and  in  this  connection  a curious  incident  is  reported  from 
Cumberland.  . 

On  Wednesday  night,  September  29th,  about  nine  o clock,  while 
Dr.  C.  Crawford  Aitken,  of  Carlisle,  was  motoring  in  the  vicinity 
of  Cotchill,  some  six  miles  out  from  Carlisle,  a well-grown  rabbit 
ran  in  front  of  the  car,  a 15-h.p.  Humber,  and  disappeared  from 
view,  apparently  run  over.  On  search  being  made  no  signs  of  it 
were  to  be  found,  and  it  was  assumed  that  it  had  managed  to  make 
its  way  to  the  hedge. 

Next  morning,  on  lifting  the  bonnet  of  the  car  preparatory  to 
starting,  the  chauffeur  was  astonished  to  find  the  animal  seated  on 
the  top  of  the  carburetter  alive  and  well.  It  had  evidently  jumped 
in  through  the  small  space  between  the  radiator  and  number  plate 
notwithstanding  that  the  car  was  moving  at  nearly  20  miles  an  hour 
and  it  had  maintained  its  position  amid  the  operating  levers  of  the 
carburetter  and  synchroniser  during  the  whole  run  of  six  miles  into 
Carlisle.  It  appeared  to  be  perfectly  unhurt,  though  a quantity  of 
fur  adhering.to  the  under  surface  of  the  radiator  and  to  the  governor 
spindle  and  electrical  connections  showed  it  to  have  sustained  a 
rough  passage  inside  the  bonnet.  It  was  later  in  the  day  set  at 
liberty  Fact. 

Shift  engineers  who  have  occasion  to  sit  up  late  at  night 
watching  the  wheels  go  round,  frequently  are  in  the  habit 
of  causing  the  long  night  hours  to  pass  more  pleasantly  by 
indulging  in  the  companionship  of  the  station  cat,  and  in  this 
connection  one  of  the  engineers  of  the  Hammerlebone  Urban 
District  Council’s  station  in  London  has  an  interesting  story 
to  tell. 

Some  six  months  ago — to  be  precise,  on  Wednesday  night 
April  19th— while  Mr.  Busbar  Thompkyns  was  going  his 
rounds  about  11  p.m.,  preparatory  to  turning  in  on  top  of 
one  of  the  boilers,  he  noticed  the  station  cat  playing  with  a 
large  mouse,  which,  after  several  efforts  at  escape,  finally 
bolted  through  the  boiler  house  door,  and  fell  into  the  hot 
well,  while  pussy,  in  hot  pursuit,  was  unable  to  stop  her 
headlong  career,  and  was  also  precipitated  into  the  same 
watery  abyss. 

Mr.  B.  Thompkyns  exhausted  himself  and  every  form  of 
fireman’s  implement  (including  a garden  rake)  in  the 
endeavour  to  save  his  feline  friend,  but  after  prolonged 
efforts  was  obliged  to  desist  and  return  to  his  duty  (in  the 
boiler  house). 

A remarkable  sequel  to  the  story  has  recently  developed 
during  the  overhaul  of  the  Hammerlebone  steam  turbines 
preparatory  to  the  heavy  winter  and  Christmas  loads. 

Mr.  Busbar  Thompkyns  was  on  dayshift,  and  in  charge  of 
this  work,  and  was  standing  by  No.  2 turbine,  while  the 
cover  was  being  lifted.  Imagine  his  amazement  after  the 
cover  had  been  raised  some  little  distance,  when  he  observed 
pussy  sitting  up  contentedly  in  the  space  just  in  front  of  the 
low-pressure  blades,  cleaning  her  face  with  her  paws  and 
ministering  to  the  wants  of  a family  of  seven  kittens. 

Pussy  appeared  to  be  quite  unhurt,  though  a quantity  of 
fur  adhering  to  the  high-pressure  blades  (and  also  further 
quantities  subsequently  found  in  the  boiler-feed  pump  and 
superheater)  showed  her  to  have  sustained  a rough  passage 
from  hot  well  to  turbine. 

The  kittens  were  all  in  excellent  health,  but  pussy  her- 
self (who,  we  understand,  had  been  found  eating  boiler 
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composition  on  previous  occasions),  though  in  good  health, 
appeared  rather  thinner  than  usual.  Mr.  Thompkyns  is 
inclined  to  attribute  this  to  her  strict  attention  to  family 
duties,  and  to  the  great  heat  of  the  past  summer  : in  fact, 
he  points  out  that  there  are  distinct  evidences  that  she  spent 
the  earlier  part  of  her  sojourn  in  the  turbine  under  the 
double-beat  steam  admission  valve,  but  was  forced  to  move 
further  down  the  turbine  as  the  summer  heat  increased. — X. 


NOTES. 


( Concluded  from  page  778.) 

Olympia  Motor  Exhibition.— Although  the  eighth 

International  Motor  Exhibition,  which  opens  at  Olympia  to-day 
and  closes  on  November  20th,  does  not,  so  far  as  one  can  see,  pre- 
sent any  particular  novelty  in  electric  cars,  there  is  every  promise 
of  a fine  display  of  petrol  cars  and  a sprinkling  of  novelties  in  the 
shape  of  valveless  and  piston  valve  engines,  transmission  apparatus, 
&c.  As  usual,  the  galleries  will  be  devoted  to  accessories,  includ- 
ing  ignition  apparatus  ad  lib.,  electric  lamps,  sparking  plugs, 
accumulators,  electric  horns,  speed  indicator?,  ball  bearings,  chains, 
and  the  thousand  and  one  details  which  have  been  evolved  for  the 
convenience  of  the  motorist.  One  feature  which  appears  to  be  more 
pronounced  this  year  is  the  display  of  electric  generating  apparatus 
for  car  lighting,  and,  generally  speaking,  the  Exhibition  contains  a 
good  deal  which  will  interest  engineers  and  electricians. 

What  is  an  Electrician  ?— The  following  little 

incident,  witnessed  by  a correspondent  a few  days  ago,  might,  he 
says,  be  a practical  solution  of  the  never-ending  inquiry,  “ What 
is  an  electrician  ? ” He  was  in  an  auction  mart  in  a well-known 
seaport  in  South  Wales.  The  auctioneer  was  a very  smart  and 
witty  man,  and  kept  the  audience  in  a good  humour  with  his 
jokes.  The  main  object  of  his  witticisms  was  the  showman,  whose 
duty  it  was  to  take  the  goods  round  and  show  them  before  they 
were  put  up  for  auction.  This  showman  went  by  the  name  of 
Smelter.  The  mart  was  very  brilliantly  lighted,  and  in  the  midst 
of  proceedings  all  the  lights  went  out  except  one  small  row  at  the 
back  of  the  place.  The  auctioneer  explained  to  the  audience  that 
the  volts  had  become  too  high  and  so  burnt  the  fuse ; but  Smelter 
would  soon  put  it  right ; he  was  a very  handy  man,  Smelter  was. 
Smelter  in  the  meantime  was  fiddling  with  the  distribution  board 
when,  bang  ! a huge  report,  and  all  the  remaining  lights  went  out.’ 

There  you  are,”  exclaimed  the  auctioneer;  “I  told  you  so. 
Smelter  is  an  electrician  now  ; he  puts  the  blooming  lot  out ! ” 

Birthday  Honours. —The  list  of  Birthday  Honours 

published  this  week  is  practically  devoid  of  interest  from  our 
point  of  view.  The  new  Privy  Councillors  include  Sir  Edgar 
Speyer,  Bart.,  of  financial  renown  and  underground  electric  rail- 
way experience,  and  Sir  Henry  Roscoe,  P.R.S.,  the  celebrated 
chemist.  Mr.  W.  J.  Crossley,  M.P.,  chairman  of  the  well-known 
nrm  of  Crossley  Bros.,  Ltd.,  gas  engine  builders,  &c.,  of  Manchester, 
becomes  a baronet,  and  Sir  William  has  the  hearty  congratulations 
of  the  Electrical  Review  upon  the  honour  thus  conferred.  A 
knighthood  raises  the  director  and  superintendent  of  ordnance  of 
\ ickers,  Sons  & Maxim,  Ltd.,  to  the  title  of  Sir  Arthur  Trevor 
Dawson,  to  whom  also  we  offer  congratulations,  and  a similar 
honour  changes  the  description  of  a well-known  motor-car  manu- 
facturer to  Sir  Charles  Friswell.  Prof.  W.  A.  Tilden,  D.Sc., 
r R.S  , the  eminent  chemist,  also  becomes  a knight.  A C B.  is 
granted  to  Mr.  G.  R.  Askwith,  K.C.,  the  Comptroller-General  of 
the  Commercial  Department  of  the  Board  of  Trade. 

The  Bodie  Case. — The  diiTiculfcy — we  fear,  the 

impossibility — of  destroying  the  popular  belief  in  “animal 
magnetism  ” as  a curative  agent,  is  well  exemplified  in  the  recent 
case  in  which  “ Dr.  ” Bodie  was  compelled  to  refund  £1,000  paid 
by  a credulous  youth  for  initiation  into  the  mysteries  of  his  so- 
called  art.  It  is  greatly  to  be  regretted  that  the  scientific  evidence 
adduced  was  utterly  inadequate,  and,  indeed,  instead  of  consti- 
tuting the  principal  feature  of  the  case,  was  feeble  and  ineffective 
in  the  extreme.  We  do  not  wish  to  cast  the  slightest  imputation 
upon  the  technical  ability  of  the  expert  appointed  by  the  judge,  but 
the  evidence  that  he  furnished  was  of  trifling  value.  A technical 
witness  more  experienced  in  the  art  of  giving  evidence  could  have 
uhown  with  ease  that  the  performances  of  the  defendant  were  mere 
child',  play;  his  claim  to  possess  exceptional  powers  could  have 
been  torn  to  shreds,  and  the  peculiarities  of  the  phenomena 
observed  with  high-frequency  currents  could  have  been  explained. 

I he  only  satisfactory  feature  of  the  case  was  the  intelligent 
decision  arrived  at  by  the  jury,  who  rightly  assessed  the  value  of 
fiie  defendant’s  claims,  and  thus  exposed  the  fallacy  of  his 
demonstrations. 

Nt‘\t  Association. — We  have  received  particulars  of  the 
British  Association  of  Medical  and  Electro-Medical  Instrument 
Manufacturers,  which  has  just  been  formed.  A number  of  the 
ending  firms  are  connected  with  it  already.  Particulars  can  be 


obtained  from  the  hon.  secretary,  Mr.  Geoffrey  Pearce,  " Nairn  ” 
Avondale  Avenue,  Woodside  Park,  N. 

Appointments  Vacant. — Assistant  electrical  engineer 

(35s.)  and  switchboard  attendant,  for  Fareham  U.D.O.  Junior 
lecture  assistant  in  the  Electrical  Engineering  Department  at  the 
Northampton  Institute.  See  our  advertisement  pages. 

Tramway  Trolley  Standards.  — It  will  be  remembered 

that  a fatal  accident  occurred  on  May  21st  on  the  Wolverhampton 
District  Electric  Tramways,  when  a man  was  found  dead  on  the  top 
deck  of  a car  with  his  feet  (on  which  were  nailed  boots)  resting  on 
the  base  of  the  trolley  standard  and  the  upper  part  of  his  body 
againBt  the  handrail.  The  Board  of  Trade  has  now  issued  a 
circular  letter  to  tramway  authorities,  stating  that  its  electrical 
adviser,  Mr.  A.  P.  Trotter,  in  the  course  of  his  inspection  of  the  car, 
found  signs  of  a considerable  arc  on  the  brass  bolt  by  which  the 
main  cable  was  attached  to  the  trolley  head : arcing  had  taken  place 
between  this  bolt  and  the  trolley  boom  at  a distance  of  only  about  J in. 
from  the  extreme  end  of  the  boom,  at  a place  where  it  was  not  likely 
that  there  had  been  any  mechanical  abrasion  of  the  insulation. 
Mr.  Trotter  waB  of  opinion  that  the  defect  was  probably  due  to  a 
chip  of  metal  in  the  taping  with  which  the  brass  bolt  was  insulated. 
In  addition  to  this  defect,  there  was  a failure  of  the  red  lamp 
warning,  due  to  a discontinuity  in  the  wiring  of  the  lamps.  On 
the  car  being  stripped,  the  wire  was  found  to  be  open-circuited 
behind  one  of  the  corner  pillars. 

Owing  to  the  drawbacks  attached  to  the  red  lamp  warning,  the 
Board  of  Trade  has  previously  expressed  preference  for  an  audible 
signal ; and  as  a result  of  the  accident  the  Birmingham  and  Mid- 
land Tramways  Joint  Committee,  which  works  the  line,  has  decided 
to  make  a daily  test  to  see  that  the  trolley  standards  are  properly 
insulated,  and  to  equip  all  cars  with  a magnetic  blow-out  fuse 
giving  a distinctly  audible  signal.  Pending  the  adoption  of  an 
audible  signal,  the  f lamps  should  be  bridged  with  a suitable  fuse, 
and  the  signal  device  should  be  tested  at  leaBt  once  a week ; and 
authorities  are  requested  to  give  the  matter  their  careful’  con- 
sideration. 

Non-Magnetic  Wire.— In  an  article  in  the  E.T.Z.,  by 

R.  Gans,  a description  is  given  of  measurements  which  show  that 
the  enamel  used  by  the  A.E.G.  for  insulating  wire  has  a magnetic 
susceptibility  less  than  29 '5  x 10-G  in  absolute  measure.  Wire 
insulated  with  this  enamel  can,  therefore,  be  regarded  as  non- 
magnetic, even  when  employed  in  measurements  of  high  precision. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry , 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Tramway  Officials.— Mr.  H.  H.  Lancaster,  assistant 

manager  of  the  Blackpool  tramways,  who  has  secured  an  appoint- 
ment at  West  Ham  with  the  Metropolitan  Tramways  Co.,  has  been 
presented  by  the  staff  with  an  oak  book-case  bureau. 

General. — Mr.  G.  W.  Farrall,  who  has  been  for  the 
last  22  years  a member  of  the  staff  of  the  Electric  Construction  Co. 
at  Bushbury,  near  Wolverhampton,  and  who  has  resigned  his 
position  in  order  to  take  up  another  appointment  with  the  Midland 
Electric  Power  Co.,  was  on  Saturday  evening  the  recipient  of  a 
gold  watch  and  gold  ring,  as  a mark  of  appreciation  and  goodwill 
from  his  old  comrades.  The  presentation  was  made  by  Mr.  W. 
Bullock,  manager  of  the  Electric  Construction  Co.,  at  a compli- 
mentary dinner,  followed  by  a smoking  concert. 

Mr.  H.  Herbert  Cassk  has  resigned  his  position  as  director 
of  the  Bradford  Electrical  Co.,  Ltd.,  and  has  joined  the  firm  of 
Mr.  Charles  Bell,  The  Ironworks,  Bath  Street,  Leeds  Road,  Brad- 
ford, where  he  will  have  charge  of  the  electrical  department. 


NEW  COMPANIES  REGISTERED. 


Smith,  Major  & Stevens,  Ltd.  (105,693).— This  company  was 

registered  on  November  1st,  with  a capital  of  £50,000  in  £1  shares  (60  founders), 
to  take  over  the  business  carried  on  at  Janus  Works,  Queen’s  Road,  Battersea, 
and  elsewhere,  as  11  Archibald  Smith  & Stevens,”  to  adopt  an  agreement  with 
G.  G.  Major,  E.  C.  Stevens  and  P,  H.  Stevens,  and  to  carry  on  the  business  of 
mechanical  and  eleotrioal  engineers,  ironfounders,  lift,  machinery  and. boiler 
makers,  &o.  The  subscribers  (with  one  share  each)  are C.  G.  Major,  156, 
Bedford  Hill,  Balham,  8.W.,  engineer;  E.  C.  Stevens,  Rivermead, Twickenham 
Road,  Teddington ; P,  H.  Stevens,  12,  Holroyd  Road,  Putney,  8.W.,  engineer; 
P.  O.  Major,  24,  Rogent  Street,  Coventry,  engineer;  W.  Spyer,  65,  London 
Wall,  E.C.,  solicitor;  Miss  B.  K.  Stevens,  12,  Holroyd  Boadj  Putney,  8.W. ; 

O.  D.  Bishop,  128.  Lavender  Hill,  S.W.,  medical  practitioner.  Minimum  cash 
subscription.  £100.  Tho  number  of  direotors  is  not  to  be  less  than  three  or 
more  than  live ; tho  first  are  C.  G.  Major,  E.  C.  Stevens,  P.  H.  Stevens  and 

P.  C.  Major  ; remuneration  of  O.  G,  Major,  £760  per  annum  ; of  E.  C.  Stevens 
and  P.  H Stevens,  £875  each  per  annum;  of  P.  O.  Major  nil,  until  0.  G.  Major 
vacates  office  (afterwards,  £875  per  annum). 
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Feld  Bros.  & Co.,  Ltd.  (105,577).— This  company  was 
registered  on  October  25th,  with  a capital  of  £5,000  in  £1  shares,  to  aciiuiro  the 
business  carried  on  at  432-433.  Mansion  House  Chambers.  E.C.,  as  Feld  Bros., 
End  to  adopt  an  agreement  with  F.  W.  Sichtermann  and  A.  Feld,  and  to  carry 
on  the  business  of  manufacturers  of  and  dealers  in  electrical  appliances, 
lamps,  burners,  fittings,  radiators,  batterieB,  cables,  wires,  accumulators, 
meters  and  engines,  &c.  The  subscribers  (with  one  share  each)  are:— F.  W. 
Sichtermann,  17,  Delaware  Road,  W.,  electrical  engineer;  A.  Feld,  7,  Ivanhoe 
House,  Kenton  Street,  W.C.,  electrical  engineer.  Private  company.  The  first 
directors  are  F.  W.  Sichtermann  and  A.  Feld  with  £250  each  per  annum  as 
remuneration.  Registered  office,  432  and  433,  Mansion  House  Chambers, 
Queen  Victoria  Street,  E.C. 

Marbro,  Ltd.  (105,619).— This  company  was  registered  on 
October  27th,  with  a capital  of  £2,000  in  £1  shares  (1,500  preference)  to  carry  on 
the  business  of  manufacturers  of  electrical  goods  of  all  kinds,  general  mer- 
chants, &o.  The  subscribers  (with  one  9hare  each)  are  : — Mrs.  L.  Markt, 
Belmont,  Stanhope  Avenue,  Finchley,  N. ; C.  A.  Sampson,  28,  Rundell  Road, 
Paddington,  W.,  clerk.  Private  company.  C.  Markt  is  permanent  director  and 
manager,  with  remuneration  as  director,  £27  6s.,  and  as  manager,  £365  per 
annum.  Table  “A”  mainly  applies.  Registered  office,  22,  Belsham  Street, 
Morning  Lane,  Hackney,  N, 

Perth  Traction  and  Development  Co.,  Ltd.  (105,787).— 

This  company  was  registered  on  November  6th,  with  a capital  of  £10,000  in  £1 
shares,  to  acquire  concessions,  rights  and  privileges  for  the  construction  and 
laying  down  of  tramways  in  Western  Australia,  and  to  carry  on  the  business  of 
trimway,  railway,  omnibus,  traction,  engine  and  van  proprietors,  manu- 
facturers of  and  dealers  in  carriages,  trucks,  locomotives,  accumulators  and 
dvnamos,  <tc.  The  subscribers  (with  one  share  each)  are: — E.  W . Lyons,  73, 
Florence  Road,  Stroud  Green,  N.,  F.C.I.S. ; R.  B.  Holmes,  6,  Binfield  Road, 
Clapbam,  S.W.,  clerk  ; G.  E.  Bance,  BaUencriefl',  East  Molesey,  clerk  ; W.  J. 
Routledge,  1,  Thorold  Road,  Ilford,  chartered  accountant;  H.  P.  Jones,  15, 
Crewdson  Road,  8.W.,  clerk : G.  Kerr,  Lochnago,  Greenham  Road,  Muswell 
Hill.  N.,  seoretary ; F.  A.  Holyfield,  Heatherctoft,  Wanstead  Park,  secretary. 
Minimum  cash  subscription,  10  per  cent,  of  the  shares  offered  to  the  public. 
The  first  directors  are  A.  H.  P.  Stoneham,  O.  Wethered,  R.  Popkiss  and 
C.  Wren.  Registered  office,  30-31,  St.  Swithin’s  Lane,  E.C. 

Slllco-Bltumen  Co.,  Ltd.  (105,790)  —This  company  was 

registered  on  November  5th,  with  a capital  of  £4,000  in  £1  shares  (2,000  6 per 
cent,  cumulative  preference),  to  carry  on  the  business  of  bitumen  manufacturers 
and  merchants,  contractors  and  agents,  electric  insulating  compound  manufac- 
turers, electric  fittings  and  accessory  makers,  asphalt  and  tar  macadam,  binder 
makers,  4c.  The  subscribers  are:  J.  Rickman,  Blakemere,  Weybridge,  civil 
engineer,  10  preference  shares  ; J.  P.  Rickman",  13,  Walbrook,  E.C.,  civil 
engineer,  100  preference  shares.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  two  or  more  than  five  ; the  first  are  to  be  appointed  by 
the  subscribers  ; qualification,  £100  shares  or  Btock  ; remuneration,  50  guineas 
each  per  annum.  Registered  office,  13,  Walbrook,  E.C. 

Brown  & Murray,  Ltd.  (105,707). — This  company  was 

registered  on  November  2nd,  with  a capital  of  £1,000  in  900  preferred  ordinary 
and  100  founders’  shares  of  £1  each,  to  take  over  the  business  of  manufacturers 
of  telegraph  machines,  general  machinists  and  engineers,  &c.,  carried  on  by 
8.  G.  Brown  and  D.  Murray,  at  Mildmay  Park  Works,  Islington,  as  the 
“Telegraph  Machinery  Manufactory.”  The  subscribers  are:  S.  G.  Brown, 
4,  Great  Winchester  Street,  E.C.,  engineer,  1 pref.  ordinary  share  ; D.  Murray, 
3,  Lombard  Court,  E.C.,  engineer,  1 pref.  ordinary  share.  Private  company. 
The  first  directors  are  8.  G.  Brown  and  D.  Murray  (both  permanent  managing 
directors) ; qualifications  of  ordinary  directors  £10 ; registered  by  Alfred  H, 
Atkins,  Ltd.,  27-8,  Fetter  Lane,  E.C. 

Vactite  Wire  Co.,  Ltd.  (105,696).— This  company  was 
registered  on  November  1st,  with  a capital  of  £450  in  £1  shares,  to  take  over 
the  business  of  a manufacturer  and  supplier  of  accessories  to  the  incandes- 
electric  lamp  industry  at  50,  Uxbridge  Road,  Ealing,  as  the  Vactite  Wire  Co. 
The  subscribers  (with  one  share  each)  are:— L.  J.  Yeoman,  805-9,  Salisbury 
House,  E.C.,  chartered  accountant;  F.  J.  Hubble,  806,  Salisbury  House,  E.C., 
clerk.  Private  company.  The  provisional  directors  are  L.  J.  Yeoman  and 
F.  J.  Hubble ; qualification,  one  share.  Registered  office,  805-6-9,  Salisbury 
Honse,  E.C.  • 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


La  Capital  Tramways  Co.,  Ltd.  (49,597).— Memoranda  of 

Satisfaction  in  full  on  September  17th,  1900.  (a)  of  mortgage  dated  November  23rd. 
1896,  securing  £ 20,000,  of  which  £110.600  was  outstanding  on  July  1st,  1908, 
and  (5)  of  mortgage  dated  November  25th,  1?98,  securing  £150,000,  of  which 
£142,100  was  outstanding  on  July  1st.  1908,  have  been  filed. 

La  Capital  Traction  and  Electric  Co.,  Buenos  Aires,  Ltd. 

(62,311).— A memorandum  of  satisfaction  in  full  on  September  17th,  1909,  of 
mortgage  dated  December  21st,  1900,  securing  £800, OCO,  has  been  filed. 

Cunnington  <fc  Harris,  Ltd.  (104,932).— Debenture  dated 

October  1st,  1909,  to  secure  £250,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder : Susannah  L. 
Attrifl,  23,  Villiers  Street,  Strand,  W.C, 

Lepel  Wireless  Syndicate,  Ltd.  (101,881).— A memorandum  of 

f”ktacti°n  in  full,  on  October  18th,  of  a charge  dated  August  13th,  1909,  secur- 
ing £200,  has  been  filed. 


CITY  NOTES. 


Berlin  Electricity  Works. 

The  report  for  1908-9  of  the  Berliner  Elektricitiitswerke,  which 
ave  a practical  monopoly  of  lighting  and  power  supply  in  the 
German  capital,  states  that  many  difficulties  were  encountered 
anring  the  year.  Political  concern  for  a time  assumed  an  acute 
character  and  accentuated  the  crisis  in  trade  and  industry,  which 
caused  consumers  to  be  reserved  in  the  nse  of  current,  whilst  the 
aecime  in  building  operations  produced  by  the  dearness  of  money 
P*e jCIlt  7ear3  restricted  the  number  of  new  connections.  The 
in.  rod  notion  of  the  8 o’clock  closing  hour  for  Bhops  diminished  the 
lighting  requirements  in  business  establishments,  and  the  energy 


economising  metallic*filament  lampB  also  prejudiced  the  consump- 
tion of  current,  and  in  consequence  of  the  control  exercised  over 
the  drivers  by  the  Grand  Berlin  Tramways  Co.,  there 
was  a reduction  of  580,000  KW.-hours  in  the  use  of 
power  for  working  the  tramways.  The  town  of  Rixdorf 
has  availed  itself  of  its  right  to  give  notice,  and  proposed  to  take 
over  on  October  8th,  1911,  the  distributing  network  used  for  the 
supply  of  this  Berlin  suburb,  together  with  the  house  connections, 
meters  and  accessories,  by  virtue  of  the  terms  of  the  contract.  It 
was  intended  to  counteract  the  deficiency  by  the  connection  of 
large  establishments  for  which  an  advantageous  tariff  had  been 
worked  out  on  the  basis  of  the  number  of  hours  of  use,  and  by  the 
extension  of  sales  in  the  further  environs  of  Berlin  where  the 
possibility  of  cheap  power  would  be  offered  to  the  growing 
industries  in  those  localities.  The  number  of  consumers  increased 
from  22,244  in  1907-8,  to  24,786  in  1908-9,  the  connections  advanced 
by  17,104  kw.,  to  164,364  kw.,  and  including  the  quantity  used  by 
the  works  themselves,  the  total  useful  sales  rose  from  155,115,135  kw.- 
hours,  to  157,887,625  KW.-hours  in  1908  9.  As  a consequence  of  the 
displacement  of  the  conditions  between  the  sale  of  current  for 
lighting  and  power  purposes,  the  average  sale  price  realised 
experienced  a slight  advance  from  15'97  pfennigs  in  1907-8,  to 
15  98  pfennigs  per  Kw.-hour  last  year.  The  accounts  show  the 
following  figures  for  the  two  years  : — 


1908-9. 

1907-8. 

Ordinary  share  capital  

. . £2,205,000 

£1,575,000 

Preference  6hares  (4J  per  cent.)  .. 

1,000,000 

1,000,000 

Loan  capital 

2,422,900 

2,446,150 

Gross  profits 

829,000 

727,800 

Depreciation  provision  

201,200 

167,300 

Net  profits  

409,800 

369,400 

Profit  share  of  Berlin  Municipality 

124,500 

132,500 

Dividend  on  ordinary  shares  of  £1,575,000 

11  % 

11  % 

Dividend  on  ordinary  shares  of  £630,000 

4 % 

It  should  be  explained  that  the  gros3  profits  for  1908-9  include 
the  sum  of  £54,600  derived  from  interest,  but  nothing  was 
obtained  from  this  source  in  the  preceding  year  ; and  that  includ- 
ing taxes  the  total  payment  to  the  city  of  Berlin  amounts  to 
£240,400  for  the  past  year.  Since  July  1st  additional  connections 
representing  5,170  kw.  have  been  made,  and  applications  for  a 
further  2,938  kw.  were  on  hand  on  October  1st.  The  increasing 
consumption  of  current  in  the  first  three  months  of  the  new 
financial  year,  particularly  for  power  purposes,  is  stated  to. indi- 
cate that  with  the  disappearance  of  a number  of  disturbing  factors, 
trade  and  industry  have  again  become  more  actively  employed,  and 
a further  favourable  development  of  the  company’s  business  is 
tHerefore  expected  to  take  place  in  the  present  year. 


Official  Announcement  re  Companies. 

The  following  are  to  be  struck  off  the  register  in  three  months, 
unless  cause  is  shown  to  the  contrary  : — • 

Adelaide  Electric  Tramways,  Ltd. 

Automatic  Electric  Co.,  Ltd. 

Bettwsycoed  Electric  Lighting  Co.,  Ltd. 

Burmah  Electric  Works  Syndicate,  Ltd. 

Cleminson  Electric  Lamp  Attachment,  Ltd. 

Diamond  Electric  Lamp,  Ltd. 

Desrumaux’s  Automatic  Water  Softener  and  Purifier,  Ltd, 

Electric  Laundry  Co,,  Ltd. 

Electric  Royalties  Syndicate,  Ltd. 

Eleotrical  and  Hardware  Co.,  Ltd. 

Eleotrical  Bieaohing  Co.  (1904),  Ltd. 

Electromotion  Corporation,  Ltd. 

Expansion  Turbine  Syndicate,  Ltd. 

Hampstead  Electric  Supply  Co.,  Ltd,  * 

Helicoid  Locknut  Patents  (Parent)  Co.,  Ltd. 

Hydro-Kinetic  Engineering  Syndicate,  Ltd. 

Ilford  Accumulators,  Ltd. 

Imperial  Engineering  Supplies  Co,,  Ltd. 

Manchester  and  Liverpool  Electrical  Railway  Syndicate,  Ltd. 

Medical  Battery  Co.,  Ltd.  (Registered  September  27th,  1989). 

Midland  Electrical  and  General  Engineering  Co.;  Ltd. 

Motor  Traction  Co.,  Ltd. 

Ozone  Processes,  Ltd. 

Perth  Electric  Lighting  Co.,  Ltd. 

Pioneer  Electric  Light  and  Power  Co.  of  China,  Ltd. 

River  Po  Electric  and  Power  Syndicate,  Ltd, 

S.  M.  Van  Hinden  Eleotrical  Co.,  Ltd. 

Booth  American  Traction  Co.,  Ltd, 

Tavistock  and  District  Electric  Supply  Co.,  Ltd. 

Willoughby  Destructor  Syndicate,  Ltd. 

Wynne’s  Electric  Closed  Tube  Tramways,  Ltd. 


Prospectuses.— Alor  Ponc/su  Rubber  Extale,  Ltd.— This 

Week  25,000  shares  of  £1  each  are  being  offered  for  subscription 
at  par. 

Java  Amalgamated  Rubber  Estates,  Ltd. — This  company  has  been 
offering  123,000  shares  of  £1  each  for  subscription  at  par. 

Lendu  Rubber  Co.,  Ltd.—  An  issue  of  45,000  shares  of  £1  each 

have  been  offered. 

Rubber  Estates  of  Bentota,  Ltd.— 28.500  shares  of  £1  each  have 
been  offered  at  par. 

Stock  Exchange  Notices.  — The  Committee  have 

appointed  a special  settling-day  as  under  * 

November  17th.— Chiswick  Electricity  Supply  Corporation.— £80,000  44  per 
cent,  first  mortgage  debenture  stock. 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  securities  to  be  quoted  in  the  Official  List : — 

London  United  Tramways.— Further  issue  of  £318,930  4 per  cent,  first 
mortgage  debenture  stock, 

•France. — ha  GVmpagnie  Generate  Electrique,  of  Nancy, 

is  declaring  a dividend  of  60  fr.  per  share  for  the  last  financial  year. 
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Western  Telegraph  Co.,  Ltd. 

The  seventy-second  ordinary  general  meeting  was  held  on 
Wednesday  at  Electra  House,  Finsbury  Pavement,  Sir  J.  Wolfe 
Barry,  K.C.B.,  presiding. 

In  moving  the  adoption  of  the  report  (see  Electeioal  Review, 
November  5th,  page  746),  the  IChairman  said  that  although  there 
was  a slight  diminution  in  the  message  receipts  and  an  increase  in 
the  working  expenses  and  cost  of  the  maintenance  of  the  cables,  he 
thought  they  would  derive  satisfaction  from  the  report  and  state- 
ment of  accounts.  The  message  earningB  showed  a decrease  of 
£1,567  compared  with  those  of  the  corresponding  period  of  1908. 
The  reduction  in  the  tariff  between  Europe  and  the  West  Coast  of 
South  America,  which  was  made  on  May  1st  last,  cost  the  company 
rather  more  than  this  sum,  but  they  were  compensated  to  some 
extent  by  increased  traffic  revenue  from  other  countries.  Rents, 
interest  on  investments  and  on  money  on  deposit,  &c.,  were  more  by 
£5,477,  making  a net  increase  in  revenue  from  all  sources  of  £3,893. 
Thegeneral  expenses  in  London  exceededthoseof  thehalf-year  ended 
June,  1908,  by  £194.  The  expenses  at  the  stations  were  more  by 
£4,173.  The  increases  occurred  in  salaries  and  wages  due  to  annual 
promotions  and  additional  staff.  Pensions  and  expenses  of  training 
staff  were  slightly  higher ; foreign  and  other  agencies,  which  had 
been  more  active  in  consequence  of  some  important  negotiations 
which  had  had  to  be  carried  od,  had  cost  them  more ; rent  and 
taxes  due  to  new  offices  at  Rio  de  Janeiro,  repairs  to  buildings  in 
consequence  of  structural  alterations  to  the  new  offices  just 
mentioned,  postage  and  petty  disbursements  had  also  somewhat 
increased  their  expenses;  also,  he  was  sorry  to  say,  medical 
expenses  had  increased,  due  to  exceptionally  heavy  charges  for 
medical  attendance  on  account  of  a regrettable  increase  of  illness 
amongst  the  staff  during  the  half-year.  Subscriptions  to  Consular 
chapels,  &c  , and  legal  expenses  were  also  Blightly  higher.  On  the 
other  hand,  decreases  were  shown  in  the  following  items: — 
Travelling,  repairs  and  renewals  of  furniture.  A largely  increased 
expenditure,  amounting  to  £15,651  net,  occurred  in  connection 
with  the  maintenance  of  cables.  Considerably  more  cable  had 
been  used  this  half-year,  costing  over  £18,000  during  repairs, 
principally  in  their  oldest  main  line  section.  A quarterly 
interim  dividend,  amounting  to  £31,189  10s.  had  been  paid, 
£90,000  transferred  to  the  general  reserve  fund,  £5,000  to  the 
maintenance  ships’  reserve  fund,  £10,000  to  the  marine  insurance 
fund,  and  £10,000  to  the  land  and  buildings  depreciation  fund. 
The  directors  now  recommended  the  declaration  of  a final  dividend 
of  3s.  per  share,  making,  with  the  interim  dividends,  a total 
dividend  of  6 per  cent,  for  the  year,  also  the  payment  of  a bonus-of 
2s.  per  share,  both  free  of  income-tax,  which,  together,  would  amount 
to  £51,982,  leaving  a balance  of  £6,463  14s.  lOd.  to  be  carried 
forward.  At  the  last  meeting  the  shareholders  were  informed  that 
negotiations  were  proceeding  with  the  Brazilian  and  Argentine 
Governments  with  regard  to  improved  telegraphic  communications, 
and  he  was  now  glad  to  state  that  a satisfactory  arrangement  with 
the'Argentine  Government  had  been  concluded,  under  which  a new 
and  direct  cable  would  be  laid  by  the  company  from  Buenos  Ayres 
to  the  Island  of  Ascension,  where  it  would  join  the  existing  main 
line  route  to  Europe.  The  cable  was  now  being  manufactured,  and 
they  hoped  it  would  be  laid  and  in  working  order  during  next  year. 
Their  main  line  cables  to  Brazil,  as  they  were  aware,  had  been 
laid  for  a considerable  number  of  years,  and  in  view  of  the  age 
of  these  cables  the  directors  thought  it  right  to  propose  to 
the  Braz  lian  Government  to  also  strengthen  the  means  of  tele- 
graphic communication  by  laying  a direct  cable  from  Ascension  to 
Rio  de  Janeiro.  Those  negotiations  were  in  progress,  but  were 
not  yet  conoluded.  It  was  evident  that  the  offer  which  they  had 
made  was  one  which  must  be  of  the  greatest  advantage  to  Brazil, 
by  putting  the  capital  city  of  that  great  country  in  the  same 
position  as  would  be  shortly  secured  to  Buenos  Ayres,  the  capital 
of  Argentina.  He  regretted  to  report  that  Lord  Richard'  H. 
Browne  resigned  his  seat  on  the  board  in  consequence  of  failing 
health,  but  was  glad  to  say  that  they  had  been  able  to  fill  the 
vacancy  by  securing  the  services  of  Mr.  John  George  Griffiths,  who 
had  been  connected  with  this  and  the  associated  companies  for  a 
great  many  years  and  had  an  intimate  personal  knowledge  of 
South  America. 

Sib  John  Denison-Pendeb,  K.O.M.G  , seconded  the  resolution. 

Mb.  J.  Staoey  Reeves  aBked  whether  the  time  had  not  come 
when  it  was  unnecessary  to  continue  piling  up  the  reserve  fund, 
which  now  amounted  to  more  than  half  the  capital  of  the 
company. 

The  Chairman  said  they  must  not  ask  them  to  diminish  the 
reserve  fund,  because  the  commitments  they  were  now  taking  in 
connection  with  Brazil  and  Argentina  would  draw  very  consider- 
ably upon  the  fund.  The  great  desideratum  in  all  cable  companies 
was  stability,  so  that  they  could  undertake  woik  on  renewals  and 
extensions  without  affecting  a stable  dividend.  That  they  had 
been  able  to  do  for  many  years  past,  and  he  hoped  they  would  be 
able  to  continue  that  policy  for  many  years  to  come. 

The  report  was  then  adop’ed. 


Norwich  Electric  Tramways  Co. 

The  annual  meeting  of  this  company  was  held  in  London  on  Friday, 
Mr.  Francis  Fitzgerald  presiding. 

The  directors’  report  for  the  year  ended  June  30th  last  ststtedthat 
the  balance  of  profit  derived  from  the  working  of  the  tramways,  as 
shown  by  the  revenue  account,  was  £7,772,  plus  £166  interest  and 
transfer  fees  received,  bringing  the  gross  profit  for  the  year  up  to 
£7,928,  or,  including  the  balance  brought  forward  from  the  previous 


year,  to  £7,958.  Deducting  from  this  amount  the  sum  of  £2,640, 
4 per  cent,  interest  on  the  company’s  mortgage  bonds  for  the  year, 
there  remains  a sum  of  £5,318  to  be  dealt  with.  The  directors 
recommend  that  £500  be  placed  to  reserve  fund  account, 
that  a dividend  of  li)  per  cent.,  amounting  to  £4,620,  less  income- 
tax,  be  paid  on  the  shares  of  the  company,  for  the  year  ended 
June  30th,  1909,  and  that  the  balance  of  £198  be  carried  forward. 
Comparing  the  accounts  with  those  for  the  year  ended  June  30th, 
1908,  the  revenue  has  decreased  by  £621,  and  the  expenses  have 
decreased  by  £2,238,  showing  an  increase  of  £1,617  in  the  profits 
for  the  year.  The  directors  call  attention,  however,  to  the  fact  that 
the  profits  have  been  arrived  at  after  charging  to  revenue 
the  following  extraordinary  expense  for  arbitration  law  costs, 
£909.  The  permanent  way,  rolling  stock,  and  power  station  have 
been  maintained  in  an  efficient  condition  out  of  revenue.  The 
number  of  passengers  carried  was  7,371,524,  an  increase  of  181,163 
on  the  previous  year,  and  the  number  of  car-miles  run  was 
1,002,258,  as  against  1,049,175.  The  earnings  per  car-mile  were 
7 76d.,  and  the  expenses  5 72d.,  while  the  earnings  per  passenger 
were  1 02267d. 

The  Chairman  said  that  since  the  accounts  had  been  made  up 
there  had  been  an  improvment  in  the  gross  income  of  £537,  not- 
withstanding the  fact  that  the  returns  on  August  Bank-holiday 
suffered  the  considerable  diminution  of  £240.  The  visit  of  the 
King  this  week  had  not  only  rejoiced  the  hearts  of  the  citizens  of 
Norwich,  but  it  had  proved  a rich  source  of  revenue  to  the  company, 
and  he  wished  such  visits  were  more  frequent. 

The  report  was  adopted. 


Eastern  Telegraph  Co.,  Ltd. 

The  meeting  of  the  above  company  was  held  on  Wednesday  at 
Electra  House,  Finsbufy  Pavement,  Sir  J.  Wolfe  Barry,  K.C.B.,  it 
the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  November  5th,  page  747),  said  that  the  gross 
revenue  for  the  half-year  under  review  amounted  in  round  figures 
to  £592,600,  against,  for  the  corresponding  half-year  of  1908, 
£568,400,  or  an  increase  of  £24,200.  The  receipts  from  messages 
exchanged  with  South  Africa  continued  to  improve,  and  the  prin- 
cipal increase  in  the  revenue  this  half-year  was  from  that  source. 
Various  other  branches  of  traffic  showed  small  increases;  but  there 
was  a further  decline  of  about  £4,000  in  the  receipts  from  traffic 
with  Egypt,  to  which  he  referred  at  the  last  meeting.  The  message 
receipts  as  a whole,  however,  showed  a satisfactory  increase,  and  he 
was  glad  to  be  able  to  state  that  their  general  revenue  continued 
up  to  the  present  date  to  be  fairly  well  maintained.  During 
the  half-year  they  received  £6,400  more  in  respect  of  interest 
and  dividends  on  reserve  fund  investments,  but,  on  the  other 
hand,  interest  on  cash  at  bankers  on  deposit  yielded  £3,200 
less,  leaving  a net  increase  in  respect  of  interest  of  £3,200. 
With  regard  to  the  expenditure  side  of  the  revenue  account, 
the  total  expenses  amounted  in  round  figures  to  £278,900,  against, 
for  the  half-year  to  June,  1908,  £261,100,  or  an  increase  of  £17,800. 
He  was  pleased  to  state  that  the  ordinary  expenses  were  less  by 
£2,000  than  they  were  for  the  half-year  to  June,  1908,  but  the 
expenses  attending  maintenance  of  cables  were  unusually  heavy, 
the  total  expenditure  under  this  head,  including  the  depreciation  of 
spare  cable,  being  £70,500,  against  £51,200  for  the  corresponding 
period  of  1908.  This  increase  was  largely  due  to  their  having 
expended  a much  larger  quantity  of  cable  on  the  repairs  of  various 
sections  of  their  line  ; this  item  alone  accounted  for  £11,000  of  the 
increase,  The  comparison  of  the  expenditure  under  this  abstract 
was  further  adversely  affected  in  consequence  of  the  amount 
received  from  foreign  Governments  and  other  telegraph  companies 
for  the  charter  of  their  repairing  ships,  being  considerably  less 
during  this  half-year  than  it  was  in  the  corresponding  period  of  last 
year.  During  the  half-year  they  had  renewed  a further  63  knots  of 
the  Aden-Bombay  No.  1 cable,  which  was  originally  laid  in  1870, 
the  cost  of  this  partial  renewal  amounting  to  £8,337  being 
charged,  as  usual,  against  the  general  reserve  fund.  The  opera- 
tion of  gradually  renewing  this  cable  had  extended  over 
several  half-years,  and  up  to  the  date  of  the  accounts 
they  had  renewed  about  1,570  knots,  at  a total  cost  of  about 
£260,000,  the  whole  of  which  had  been  charged  to  this  fund. 
Since  the  accounts  were  made  up  they  had  laid  in  a further 
100  knots,  leaving  about  220  knots  still  to  be  renewed.  The  type 
of  cable  employed  in  the  renewal  of  this  section  would  give  a 
greater  carrying  capacity  than  that  of  the  cable  which  was  origin- 
ally laid  in  the  year  1870.  It  was  to  meet  such  expenditure  that 
the  general  reserve  fund  was  provided,  and  when  operations  of  tbie 
kind  became  necessary  the  importance  of  building  up  this  fund 
became  more  apparent.  The  net  result  of  the  half-year’s  working 
was  that  they  had  £4,300  more  available  for  distribution  than  in 
the  corresponding  period  of  1908,  and,  as  it  was  not  proposed  on 
this  occasion  to  further  augment  the  maintenance  ships’  fund,  they 
were  able  to  make  a contribution  of  £10,000  more  to  the  general 
reserve  fund  than  was  transferred  to  the  fund  for  the  corresponding 
half-year  of  1908. 

Sib  J.  Denison-Pendeb,  K.O.M.G.,  seconded  the  resolution,  and 
the  report  was  adopted, 


Alljjemeine  Elektricitiits  (iiesellschaft.— The  Berlin 

correspondent  of  the  Times  states  that  this  company  has  declared  a 
dividend  for  the  business  year  1908  of  13  per  cent.,  as  against  12 
per  cent,  in  the  previous  year.  The  net  profits  amount  to  £815,000, 
as  against  £795,000  for  the  previous  year. 
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Edison  & Swan  United  Electric  Light  Co  , Ltd. 

The  twenty-sixth  ordinary  general  meeting  of  the  above  company 
was  held  at  Winchester  House,  E.C.,  on  November  4th,  under  the 
chairmanship  of  Hr.  Henry  Wolfenden. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
October  29th,  page  706),  the  Chairman  said  they  were  again  faced 
with  a large  decrease  in  their  profits,  caused  by  a decline  in  the 
price  of  the  carbon  lamps,  which  were  the  principal  lamps  they  had 
been  dealing  in  so  far.  Tnis  decline  was  not  the  result  of  any 
falling  off  in  their  quality,  which  had  been  maintained  at  its  usual 
high  standard  of  excellence,  nor  was  the  shrinkage  the  result  of  any 
material  falling  off  in  the  turnover.  Their  total  business  in  the 
year  under  review  in  all  classes  of  goods  taken  together  showed  a 
reduction  of  only  1'6  per  cent,  in  value,  as  compared  with  the 
previous  year,  and  having  regard  to  the  depression  in  trade 
generally,  and  in  the  electrical  branch  in  particular,  he  ven- 
tured to  think  that  was  not  very  unsatisfactory.  On 
analysis,  however,  they  found  that  the  carbon  lamp  sales 
showed  a decline  of  6 per  cent,  in  volume,  but  the  value 
was  reduced  by  17£  per  cent.  It  was  here  that  they  got  the  clue 
to  the  shrinkage  of  profits,  viz  , the  lower  selling  price  in  carbon 
lamps  without  a corresponding  reduction  in  the  cost  of  manufac- 
ture or  distribution.  The  smaller  sales  and  lower  prices  were  the 
result  of  the  diminished  demand  for  this  class  of  lamp  owing  to 
the  change  to  the  metal -filament  lamp,  and  they  had  been  actively 
engaged  in  the  year  in  pushing  forward  this  new  type  of  manu- 
facture. There  had  been  expended  on  capital  during  the  year 
ending  June  30th,  a sum  of  £19,873,  almost  entirely  on  account  of 
additions  to  buildings  and  plant  in  connection  with  the  manufac- 
ture of  metal-filament  lamps.  They  had  reduced  the  production 
of  carbon  lamps  during  the  year,  but  they  still  thought  there 
would  always  be  a field  for  their  use.  On  the  other  hand,  they  had 
materially  increased  the  production  of  metal  lamps  although  the 
accounts  under  review  did  not  have  the  full  benefit  of  that  increase. 
They  were  turning  out  at  the  present  time  a large  number  of  these 
lamps  in  a complete  range  of  candle-powers  and  voltages,  and  con- 
fidently hoped  to  have  a substantial  increase  month  by  month.  Tne 
quality  continued  to  be  satisfactory,  and  was  quite  equal  to  any- 
thing on  the  market.  The  inauguration  and  development  of  this 
metal  lamp  manufacture  had  presented  many  serious  difficulties,  but 
he  thought  they  might  claim  now  to  have  succeeded  ia  surmounting 
these  difficulties,  and  their  best  thanks  were  due  to  the  loyal  and 
able  staff  at  the  factory  for  the  zeal,  energy,  ability  and  courage 
they  bad  displayed  over  a long  and  trying  time  both  for  them  and 
for  himself.  Moreover,  this  new  business  had  been  established 
cheaply  and  economically.  The  experimental  work  had  been 
carried  out  at  their  own  factory,  and  the  cost  charged  to  revenue. 
In  fact,  the  new  business  had  been  created  without  expenditure  on 
capital  account,  except  so  far  as  was  represented  by  tangible 
assets,  such  as  buildings  and  plant.  With  reference  to  the 
cost  of  manufacturing  carbon  lamps,  it  was  impossible  to  reduce  it, 
for  it  was  already  at  a minimum.  They  had,  however,  felt  for 
some  time  past,  that  the  question  of  the  sale  and  distribution  of 
their  goods  wa9  one  which  called  for  careful  consideration  with  a 
view  to  obtaining  greater  economy  without  impairing  efficiency. 
Now  that  the  strain  in  connection  with  the  metal  lamp  was  to  some 
extent  relaxed,  this  other  matter  was  receiving,  and  would  continue 
to  receive,  their  close  attention,  and  he  might  say  that  following 
the  changes  made  in  their  selling  department  at  the  head  office 
about  the  end  of  the  financial  year,  they,  in  September  last, 
appointed  a commercial  manager,  who,  under  the  direction  of  the 
board,  was  now  devoting  his  attention  to  this  important  question 
with  a view  to  securing  greater  economy  and  better  remits  by  the 
adoption  of  improved  methods  of  selling  and  the  reduction  of  costs. 
Steps  were  being  taken  with  this  end  in  view,  but,  of  course,  in  a 
matter  of  such  importance  to  the  business,  each  step  needed  to  be 
carefully  considered  beforehand.  In  this  reduction,  the 
board  intended  to  participate,  notwithstanding  that  in 
times  such  as  they  had  to  deal  with,  the  work  of  the 
directors  was  more  onerous.  Turning  to  the  accounts,  the 
chairman  referred  to  the  sum  allocated  for  depreciation,  and 
said  that  it  had  been  reduced,  and  for  depreciation  on  property 
stood  at  2 per  cent.  In  this  connection,  regard  must  be  had  to  the 
fact  that  they  had  written  down  their  property  in  the  last  eight 
years  by  over  £26,000,  and  of  the  £78,500  now  standing  to  the 
debit  of  that  account,  nearly  £16,000  had  been  expended  on  new 
buildings  in  the  last  four  years.  In  like  manner,  the  appropriation 
for  depreciation  on  plant  and  tools  had  been  reduced,  but  he  would 
point  out  that  nearly  £46,000  had  been  written  off  this  item  in  the  last 
e:ght  years,  and  of  the  £77,000  at  which  they  stood  in  the  balance- 
sheet,  nearly  £30,000  represented  new  plant  in  la9t  five  years.  In  the 
balance-sheet  the  material  alteration  was  that  the  investments  were 
considerably  down  owing  to  the  sale  of  securities  to  provide  the 
necessary  additions  for  the  manufacture  of  the  metal-filament 
lamps.  Sundry  creditors  were  up  for  the  same  reason. 

Investments  were  now  set  out  for  the  first  time  at  cost 

as  a reserve  fund,  and  about  £1,400  had  been  applied 

to  that  account,  which  was  derived  from  the  profit  realised 
on  the  sale  of  securities,  together  with  a sum  which  had 
been  previously  reserved  for  another  purpose,  and  which,  on 
adjustment,  was  found  to  be  in  excess  of  the  actual  requirements. 
The  market  value  of  the  investments  to-day  was  £700  below  the 
amount  at  which  they  stood  in  the  balance-sheet.  Stocks  and 
work  in  progress  weie  up  by  £4,300 ; the  figures  being  £176,700 
this  year,  against  £172,400  last  year.  This  increase  was  more  than 
represented  by  the  stock  of  metal-filament  lamps,  and  the  carbon 
lamp  stock  was  practically  stationary  on  the  year.  The  figure 
included  also  the  stocks  of  raw  materials  and  stores  at  the  various 
works  and  all  work  in  progress.  The  net  result  of  the  year’s 


working,  was  that  after  providing  £15,701  for  debenture  interest 
and  £10,713  for  the  reserve  fund  for  depreciation  and  bad  debts, 
they  bad  a small  sum  of  £421  to  carry  forward,  which  made  the 
total  carry  forward  £10,027.  They  considered  that,  in  connection 
with  the  affairs  of  the  company  much  work  had  been  done  and 
progress  made  during  the  year,  and  although  the  effect  was  not 
reflected  in  the  accounts  under  review,  it  would  bear  good  fruit  in 
the  future. 

Mr.  E.  B.  Ellice  Clerk  seconded  the  motion,  and  the  report 
was  agreed  to  unanimously  without  discussion. 


Eastern  Extension,  Australasia  and  China 
Telegraph  Co.,  Ltd. 

The  half-yearly  meeting  was  held  at  Electra  House,  E.O.,  on 
Tuesday,  under  the  chairmanship  of  Sir  John  Wolfe  Barry. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
November  5th,  page  745),  the  Chairman  said  that  the  gross  revenue 
was  practically  the  same  as  in  the  corresponding  period  of  1908, 
the  actual  figures  being  £290,931  this  year,  against  £290,295  last 
year.  It  was  only  right,  however,  to  mention  that  the  traffic 
receipts  again  showe  1 a falling  off  amounting  to,  roundly,  £8,000,  due 
to  the  commercial  depression  that  had  been  so  severely  felt  in  the 
Far  East  during  the  last  few  years.  Fortunately  they  had  been 
favourably  affected  by  the  dollar  exchange  conditions  prevailing  in 
China  during  the  past  half-year,  and  the  increased  revenue  from 
this  source  had  not  only  enabled  them  to  wipe  out  the  traffic  loss, 
but  to  show  a few  hundred  pounds  increase  for  the  past  half-year. 
During  the  last  month  or  two,  there  had  been  a little  improvement 
in  most  of  the  traffics,  which  encouraged  the  hope  that  the 
depression  was  beginning  to  pass  away.  The  working  and  other 
expensss  amounted,  in  round  numbers,  to  £157,000,  against 
£151,000  for  the  corresponding  period  of  1908,  showing  an  increase 
of  £6,000.  Of  this,  £3,300  appeared  under  the  heading  of 
“salaries  and  wages,”  and  the  balance  was  accounted  for  by  their 
having  had  fewer  ships’  charters  this  year  than  in  the  corresponding 
period  of  last  year,  which  made  the  expenses  attending  the 
maintenance  of  cables  appear  greater  than  they  were  last  year, 
although  in  reality  the  maintenance  expenditure  was  less  by  over 
£3,000.  With  regard  to  the  increase  of  £3,300  in  salaries,  £1,300 
of  this  was  due  to  their  having  had  to  provide  additional  staff  for 
the  Java-Cocos  cable  laid  last  year,  which  had  materially  added 
to  the  efficiency  of  the  service ; £1,400  represented  the 

amount  of  compensation  granted  fo  some  of  the  senior 
Btaff  whose  engagements  had  to  be  terminated  when  the 
Tasmanian  cables  were  recently  closed,  and  the  balance 
of  £600  was  due  to  automatic  increases  of  salary.  The  net  profit 
for  the  half-year  was,  roundly,  £116,000,  and  after  adding  £18,000 
brought  forward  from  the  previous  half-year,  there  remained  an 
available  balance  of  £134,000.  The  usual  quarterly  interim  divi- 
dends of  2s.  6d.  per  share,  or  at  the  rate  of  5 per  cent,  per  annum, 
had  been  paid  for  the  past  half-year,  leaving  a balance  of  £58,844 
to  be  carried  forward.  When  he  last  addressed  them  he  explained 
that,  in  const quence  of  the  Australian  Federal  Government  having 
laid  and  opened  cables  of  their  own  between  Victoria  and  Tas- 
mania, when  the  company’s  exclusive  concession  expired  on  April 
30th  last,  they  had  been  obliged  to  close  their  Georgetown  and 
Flinders  stations,  and  intended,  when  a suitable  opportunity 
occurred,  to  pick  up  the  cables  between  Victoria  and  Tasmania  and 
utilise  them  elsewhere.  For  this  purpose  their  largest  ship,  the 
ss.  Patrol,  stationed  at  Singapore,  was  necessary,  and  as  they  had 
so  far  had  no  other  cable  work  for  her  to  carry  out  in  Australian 
waters,  the  Tasmanian  cables  had  not  yet  been  picked  up.  Seeing, 
however,  that  the  capital  accouut  had  for  some  little  time  past 
been  considerably  over-expended,  and  that  the  original  cost  of  the 
Tasmanian  cable  communication  (£70,000)  was  included  in  the  capital 
expenditure,  it  was  considered  advisable  to  write  down  the  capital 
account  by  this  amount  and  debit  the  general  reserve  fund  with  it. 
This  had  accordingly  been  done,  and  when  the  cables  had  been 
picked  up  and  overhauled,  the  account  could  be  finally  adjusted  by 
crediting  the  reserve  fund  with  the  estimated  value  of  the  old 
cables  after  deducting  the  expense  of  picking  them  up  and  trans- 
porting them  to  Singapore. 

The  Marquess  of  Tweeddale  seconded  the  motion. 

Mr.  Reich  pointed  out  that  the  expenses  were  constantly 
growing.  Their  revenue  for  the  year  would  be  about  £230,000,  and 
the  dividend  of  7 per  cent,  took  £210,000,  so  that  there  was  not 
much  margin.  He  suggested  also  that  instead  of  stating  the  in- 
vestments at  cost  and  Betting  aside  £120,000  for  investment 
fluctuations,  it  would  be  better  to  set  out  the  investments  at  the 
market  price  on  the  day  of  making  up  the  accounts. 

The  Chairman  said  it  wai  true  the  expenses  had  grown,  as  the 
public  expected  so  much  accommodation,  whilst  the  revenue  had 
not  been  so  great ; but  as  he  had  said,  this  had  been  due  almost 
entirely  to  stagnation  of  trade  in  the  Far  East,  and  other  enter- 
prises connected  with  that  part  of  the  world  had  suffered  in  like 
proportion.  He  did  not  want  to  prophesy  further  than  he  oonld 
see,  but  he  did  not  think  they  need  have  any  great  alarm  but 
that  the  dividend  would  be  maintained,  at  all  events  for  the 
present.  The  matter  of  the  investment  depreciation  had  been  dis- 
cussed, and  it  was  felt  better  to  set  aside  the  £120,000  for  depre- 
ciation, and  to  state  the  investments  at  what  they  actually  cost  the 
company.  As  a matter  of  fact,  on  the  date  of  making  up  the 
accounts  the  depreciation  was  £137,000,  which  only  meant  a 
difference  of  £17,000  on  one  and  a third  million  pounds  of 
investments. 

The  report  wa9  then  adopted,  and  a vote  of  thanks  accorded  the 
board  and  the  staff. 
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MARKET  QUOTATIONS.  STOCKS  AND  SHARES. 


Wednesday,  November  lotii. 


CHEMICALS,  &C. 


a Acid,  Hydrochlorio  ..  .. 

a „ Nitric 

a „ Oxalic 

a „ Sulphuric  

a Ammoniac,  Sal  

a Ammonia,  Muriate  (crystal) 

a „ „ 

a Bleaching  powder 

a Bisulphide  of  Carbon 

a Borax 

a Ferro-Silicon  (50  %) 

a Copper  Sulphate 

a Lead,  Nitrate  

a „ White  Sugar 

a ,,  Peroxide  

a Methylated  Spirit 

a Potassium,  Bichromate,  in  casks 
a Potash,  Caustic  (75/80  %) 

a „ Chlorate 

a „ Perchlorate  .. 
a Potassium,  Cyanide 

a Shellac  

a Sulphate  of  Magnesia 
a Sulphur,  Sublimed  Flowers 
„ Recovered 

a „ Lump  

a Soda,  Caustic  (white  70  %) 

a „ Chlorate  

a „ Crystals  

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %)  .. 


METALS,  &c. 

b Aluminium  Ingots,  in  ton  lots  . . 
b „ Wire,  in  ton  lots  . . 

b ,,  Sheet,  in  ton  lots  . . 

p Babbitt's  metal  ingots 
c Brass  (rolled  metal  2"  to  12"  basis) 

c „ Tube  (brazed) 

c ,,  ,,  (solid  drawn) 

c „ Wire,  basis 

c Copper  Tubes  (brazed)  . . 
c ,,  „ (solid  drawn 

g „ Bars  (best  selected) 

g „ Sheet  

g „ Rod  . . 

e „ (Electrolytic)  Bars 

e „ „ Sheets  . . 

e „ „ Rod 

e „ „ H.C.  Wire 

1 Ebonite  Rod  

/ „ Sheet  

n German  Silver  Wire 

h Gutta-percha,  fine 

b India-rubber,  Para  fine  . . 

/ Iron  Pig  (Cleveland  warrants)  . . 
/ „ Wire,  galv.  No.  8,  P.O.  qual. 

g Lead,  English  Ingot 
m Manganin  Wire  No.  28  . . 

e Mercury  

d Mica  (in  original  cases)  small  . . 
J „ „ „ medium 

d „ „ „ large  . . 

p Phosphor  Bronze,  plain  castings 
p ,,  „ rolled  bars  & rods 

p „ „ rolled  strip  & sheet 

o Platinum  

e Silicium  Bronze  Wire 
r Steel  Magnet,  in  bars 
g Tin,  Block  (English)  ..  .. 

n „ Wire,  Nos.  1 to  16  .. 
p White  Anti-friction  Metals : — 
“White  Ant”  brand 
k Zinc,  Sh’t  (Vieille  Montagne  bnd.) 


Latest 

Price. 

Fortnight’s 
Inc.  or  Dec. 

per  cwt. 

51- 

„ 

22/- 

28/- 

„ 

C/6 

,, 

42/- 

per  ton 

£29 

£30 

£5  10 

£13 

£16 

£11 

£18  10 

£26  10 

£23  10 

£32 

per  gal. 

2/6 

per  lb. 

3ja. 

per  ton 

£20 

per  lb. 

31d. 

3jd. 

7d. 

per  cwt. 

75/- 

per  ton 

£4  10 

£6  10 

£5  10 

£5 

£11 

5s.  inc. 

per  lb. 

3|d. 

per  ton 

£3  5 

per  lb. 

3d. 

" 

7d. 

per  ton 

£75 

£112 

£120 

£50  to  £136 

per  lb. 

7!d. 

„ 

8|d. 

7.*  cl. 

„ 

6Jd. 

„ 

8fd. 

,, 

8Jd. 

per  ton 

£72 

£2  inc. 

„ 

£72 

£2  inc. 

„ 

£72 

£2  ine. 

,, 

£60  10 

,, 

£77 

£65  10 

per  lb. 

7£d. 

„ 

3/3 

„ 

3/- 

,, 

1/6 

5/6  to  6/6 

per  ton 

8/3 

9<3.  dec. 

50/10 

£d.  dec. 

£14 

,, 

£13  5 to  £13  7 6 

dec. 

per  lb. 

6/6 

per  bot. 

£9  17  6 

inc. 

per  lb. 

6d.  to  Is. 

2/6  to  4/-- 

>1 

4/C  to  8/6 

„ 

1/-  to  1/1| 

,, 

1/1|  to  1/3 

„ 

1/2!  to  1/6 

per  oz. 

120/- 

variable. 

per  lb. 

Hd. 

per  ton 

£55 

„ 

£136  to  £137 

10/-  inc. 

per  lb. 

1/9 

per  ton 

£35  to  £60 

** 

£27 

** 

Quotations  supplied  by — 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd, 
c Thou.  Bolton  & Sons,  Ltd, 
d F.  Wiggins  & Sons, 
e Frederick  Smith  & Co.  • 

f India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Shakspeare, 

rW.  F. ! 


b Edward  Till  & Co. 

I Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd, 
m W.  T.  Glover  & Co.,  Ltd. 
n P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd, 
p The  Phosphor  Bronze  Co.,  Ltd, 
nis  & Co. 


Amazon  Telegraph  Co.,  Ltd. — The  directors’  report 

for  the  year  ended  June  30th  last  shows  a gross  revenue  of  £77,365, 
and  total  working  expenses  £48,691,  pins  £26,984  for  debenture 
interest  and  sinking  funds,  leaving  £1,690  to  the  credit  of  the 
revenue  account  for  the  year,  which  reduces  the  debit  balance  to 
£49,386.  The  Brazilian  Government  has  granted  an  extension  of 
the  present  concession  for  20  years  from  1926  to  1945,  together 
with  an  extension  of  the  payment  of  the  present  subvention  of 
£17,125  per  annum  for  20  years  from  1915  to  1935,  in  considera- 
tion of  the  company  duplicating  its  main  cables.  It  is  proposed 
to  issue  new  debent  u res  in  order  to  provide  for  the  cost  of  the 
duplication  and  for  the  repayment  of  the  debentures  now  out- 
star.dm/,  and  an  extraordinary  general  meeting  will  be  held  after 
the  ordinary  general  meeting  on  November  16th  for  the  purpose  of 
sanctu  ning  A ■ ■-□0,000  5 per  cent,  debentures  and  for  making  certain 
alterations  in  the  articles  of  association,  providing,  inter  alia,  that 
whenever  the  reserve  fund  Bhall  amount  to  less  than  £250,000  no 
dividend  shall  be  paid  in  any  year  at  a higher  rate  than  6 per  cent, 
per  annum. 


Tnesday  Affcornoon, 


0\bb  the  Stock  Exchange  markets  broods  a general  air  of  subdued 
melancholy,  enlivened  only  by  fitful  gleams  of  cheerfulness, 
Money  iB  dear,  and  not  one  of  the  departments  in  the  House 

escapes  from  the  effects  of  the  burden.  Brokers  and  dealers 

ever  prone  to  exaggerate — take  a gloomy  view  of  business  prospects 
for  the  immediate  future,  but  console  themselves  and  each  other 
with  the  reflection  that  all  shall  be  well  when  the  new  year  brings 
cheaper  money  and  a lower  Bank  Bate.  Some  express  a pious 
hope  that  the  5 per  cent,  minimum  may  be  reduced  before 
Christmas. 

Home  Kailway  stocks  are  all  sliding  back  into  the  old  rut  of 
depression  with  which  they  are  so  familiar  from  long  experience,  - 
The  end  of  the  half-year  being  in  sight,  prices  should  benefit  from 
consideration  of  dividends  to  come,  but  not  a ray  of  cold  comfort 
do  they  derive  from  this  City  & South  London  and  Metropolitans 
are  lower;  so  are  Districts,  and  the  seller  of  any  Home  Railway 
stock  throughout  the  list  finds  that  he  is  regarded  as  a menace 
instead  of  being  welcomed  as  a friend.  The  Brighton  Railway 
announces  that  its  new  electric  service  will  start  on  the  first  of 
next  month. 

Here  and  there  the  prior-charge  issues  of  the  leading  railway 
companies  show  an  inclination  to  recede,  but  up  to  the  present  this 
factor  has  not  affected  the  Debenture  stocks  of  the  electric  traction 
lines,  beyond  a point  fall  in  Baker  Street  & Waterloo,  lowering  the 
middle  price  to  98. 


Electricity  Supply  descriptions  are  stagnant.  Charing  Cross  and 
City  "Lights”  are  each  ^ lower.  These  two  companies,  with  the 
County  of  London,  are  doing  a little  in  the  way  of  affording 
publicity  to  the  attractions  of  electric  radiators,  and,  considering 
the  fine  field  that  still  exists  for  this  form  of  enterprise,  it  is  a 
little  curious  that  more  vigour  is  not  displayed  in  bringing  the 
matter  to  the  notice  of  possible  consumers.  With  almost  every 
City  office  using  electric  current  for  lighting,  and  with  the  eager- 
ness that  is  apparent  amongst  City  men  for  details  of  radiator 
work,  it  ought  not  to  be  a difficult  matter  to  get  the  articles 
installed  into  thousands  of  offices  which  are  now  served  by  other 
methods  of  heating. 

The  Canadian- Mexican  group  is  steady,  without  sensational 
matter  of  interest.  Mexico  Trams  reacted  £,  and  at  89  Bio  Trams 
are  1 lower.  British  Columbia  stocks  are  downgrading,  the 
Deferred  showing  most  loss  with  a drop  of  3,  followed  by  a fall  of 
11  in  the  Preferred  and  1 in  the  Preference  ; but  the  First  Deben- 
tures are  2 higher.  Profit-taking  after  the  long  rise,  joined  with 
the  nervousness  engendered  by  dear  money,  is  assigned  as  the 
cause  of  the  movement ; but  perhaps  proprietors  of  these  issues 
have  been  tempted  to  sell  in  order  to  embark  in  some  of  the  newer 
ventures  lately  emanating  from  the  Dominion. 

Brisbane  Electric  Tramways  Investment  Ordinary  has  hardened 
to  6|,  and  the  5 per  cent.  Preference  to  a trifle  over  5.  The  4-J  per 
cent.  Debenture  stands  at  100J,  carrying  nearly  five  months’ 
interest.  Winnipeg  Electric  Railway  4£  per  cent.  Debenture  stock 
has  been  changing  hands  at  about  103A.  Anglo-Argentine  Trams 
4 per  cent.  Debenture  eased  off  a trifle,  and  Metropolitan  Electric 
Trams  4£  per  cent.  Debenture  declined  to  95.  British  Electric 
Tractions  are  being  picked  up,  with  the  result  that  the  Preference 
shares  have  risen  and  the  First  Debenture  at  84|  is  the  fraction 
to  the  good. 

West  India  and  Panama  Telegraphs  have  been  favoured  on  the 
good  dividends  declared  by  the  company,  and  all  four  classes  of 
securities  have  advanced.  The  Eastern  group  remains  extremely 
quiet,  the  dividends  and  reports  not  affecting  the  quotations  in 
any  way.  Anglo-Americans  have  weakened,  the  Deferred  being  | 
down,  and  the  Preferred  .f.  The  Amazon  Telegraph  Company  has 
done  badly  in  its  past  year,  making  a profit  of  no  more  than  £1,700, 
which  is  applied  to  the  debit  balance  brought  in,  lowering  that 
item  to  £49,-100.  Marconis  have  not  recovered  from  their  decline  of 
last  week.  Telephone  stocks  and  shares  exhibit  trifling  changes,  of 
which  falls  of  .!  in  Chili  Telephones  and  of  A in  National  Telephone 
Deferred  are  the  only  noticeable  examples. 

The  most  satisfactory  feature  amongst  miscellaneous  varieties  is 
a further  recovery  in  British  Westinghouse  4 per  cent.  Debenture, 
which  raised  the  price  41  points  to  59.  Even  the  Preference  shares 
are  l better  at  10s.  middle.  The  market  being  so  limited,  these 
movements  are  of  course  more  or  less  the  outcome  of  quite  retail 
demand,  but  it  is  so  long  since  Westinghouse  issues  have  improved, 
until  this  last  fortnight,  that  the  rise  certainly  deserves  a paragraph 
to  itself. 

Babcock  and  Wilcox  shares  are  strong,  and  show  2s.  6d.  gain  at 
4JJ.  Edison  & Swan  “A  ” have  dropped  to  a nominal  price  of  a 
few  shillings,  and  General  Electric  Preference  show  ] fall. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue, 


25.000 
186 | 700 

1131,661,400 

$63,000,000 

666,460 

3.220.770 

8.220.770 
47,725 

44.000 
9,431,350 

16.000 

6,000 

12,931 

6,000 

80,000 

60,7101 

43,600 

4.000. 000 

2.000. 000 
1,396,706 

800,000 

762,400 

900,0001 

181.127 

161.127 
160,000 

10,000 

17.000 
$41,880,400 
$60,000,000 

894,190 

72,680 

86,492 

2,226,000 

3,725,000 

16.000 

15.000 
260,000 

2,000,000 

1,988,593 

179,813 

60.000 
99,100 
99,400 
11,889! 

145,955 

3,042 

120,000 

40.000 
80,008 

160,000 

207,930 

600,000 

88,321 

84,668 

4,669 

81.0001 


SAME, 


Amazon  Telegraph  Co.’s  shares.  Nos.  1 to  26,000 
Do,  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 
American  Telephone  A Telegraph,  Cap.  Stock 
f Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
1 68,001  to  78,000 1 

Anglo-American  Telegraph  

Do.  do.  do,  6 % Pref,  .. 

Do.  do.  do.  Deferred  .. 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Btook  Red. 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting.  600  year  4%  Deb.  Bk.  Red. 

Cnba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Com.  Pref, 

Do.  do.  4J  % Debs.  ..  .. 

Direot  United  States  Cable  

Direct  W.  India  Cable,  4}  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  8J  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook,  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do,  4 % Deb.  Stook 

/ East.  A S.  Afrio,  Tel.,  4 % Mt  Db,  Mauritius  1 
{ Sub.)  1 to  8,000  f 

Globe  Telegraph  and  Trust  

Do,  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen.. 

I Halifax  and  Bermudas  Cable,  41  % 1st  Mori 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co..  Ltd.  Ord,  .. 

Do.  do.  do,  6 % Pref. 

National  Telephone,  Pref.  Stock  ..  .. 

Do.  do.  Def.  Stock  ..  .. 

Do,  do.  6 % Cum.  1st.  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do,  do,  6 % Non-cum,  3rd  P.,  1 to  260,01 

Do,  do.  81  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stock  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do,  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook  . 

Pacific  & European  Tel,,  4 % Guar,  Debs.,  1 to  1,000 

Reuter's  

Telephone  Co.  of  Egypt,  41  % Deb,  Red,  .. 

Submarine  CableB  TruBt 

United  River  Plate  Telephone 

Do,  6 % Cum.  Pref.,  Nos.  1 to 40,000 

W.  Coast  of  America,  1 to  30,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,500  guar.  byBraz.Sub.Tel, 
Western  Telegraph,  Ltd.,  Nos,  1 to  207,980. . 

Do.  do.  4 % Deb.  Stock  Red, 

West  India  and  Panama  Telegraph  ..  .. 

Do,  do.  6 % Cum,  1st  Pref.  .. 

Do,  do.  6 % Cum.  2nd  Pref. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Stook 

or 

Share. 


Dividends  for  the  last 
four  years. 


1906. 

1906. 

1907. 

10 

Nil 

Nil 

Nil 

100 

6 % 

5 % 

6 % 

$100 

74% 

8 % 

8 % 

$1000 

4 % 

4 % 

4 % 

Stook 

81% 

84% 

34% 

Stook 

6 % 

6 % 

B % 

Stook 

4% 

1?% 

1 % 

100 

6 % 

6 % 

b % 

6 

8 % 

8 % 

8 % 

Stook 

4 % 

4 % 

10 

5 % 

6 % 

B % 

10 

10  % 

10  % 

10  % 

6 

4 % 

4 % 

4 % 

6 

10  % 

10  % 

10  % 

50 

44% 

44% 

44% 

20 

41% 

44% 

11% 

100 

44% 

44% 

44% 

Stook 

7 % 

7 % 

7 % 

100 

34% 

34% 

84% 

Stook 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

Stook 

4 % 

4 % 

4 % 

26 

4 % 

4 % 

4 % 

10 

64% 

64% 

64% 

10 

6 % 

6 % 

B % 

10 

24% 

20  % 

20  % 

100 

44% 

44% 

44% 

26 

18  % 

18  % 

18  % 

$100 

2 % 

84% 

4 % 

$100 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

1 

5 % 

6 % 

6 % 

1 

6 % 

6 % 

6 % 

100 

B % 

B % 

6 % 

100 

6 % 

6 % 

6 % 

10 

6 % 

B % 

6 % 

10 

6 % 

5 % 

B % 

6 

6 % 

6 % 

6 % 

Stook 

84% 

84% 

34% 

100 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

1 

6 % 

B % 

6 % 

100 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

8 

6 % 

6 % 

6 % 

100 

44% 

44% 

44% 

Cert. 

6 % 

B % 

6 % 

6 

8 % 

8 % 

8 % 

6 

6 % 

6 % 

6 % 

24 

Nil 

24% 

24% 

100 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

fo 

\\ 

8 % 
Nil 

6 % 
£2  6 

100 

5 % 

6 % 

6 % 

1908. 

Nil 

5 % 
8 % 
4 % 

£3  4s. 

6 % 
8/- 

6 % 
8 % 
4 % 
6 % 
10  % 
4 % 
10  % 
41% 
41% 
41% 
7 % 
31% 
4 % 

7 % 
4 % 
4 % 

£1% 
6 % 
18  % 
41% 
13  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
31% 
4 % 

8 % 
6 % 
4 % 
4 % 
6 % 
41% 
6 % 
8 % 
6 % 
21% 
4 % 
7 % 
4 % 
Nil 
6 % 

16  % 
6 % 


Closing 

Quotations 

Nov.  2nd, 

Closing 

Quotations 

Nov.  9th. 

Business  done 
week  ended 

Nov.  9th, 
1909. 

Rise  + 
or 

Fall  - 

3 - 34 

3-84 

Highest 

Lowest. 

96  — 19 

86  — 99 

141  —146 

111  —146 

96  - 93 

96  — 98 

61  — 63 

61  — 63 

61 

1013-102.? 

1014-1124 

1024 

ioij 

- i 

2i|-  2 .’5 

221-  224 

22}! 

221 

+ a 

101  —103 

101  —103 

. . 

8-81 

7?-  81 

7/5 

- i 

874-  824 

874-  894 

88 

8g-  94 

■ % 

84 

17  — 18 

17  — 18 

3—84 

3-34 

• • 

• . 

8—8| 

8 - 84 

. . 

1004-1024 

1004  -1014 

i3g 

13  — 13J 

13  — I84 

• • 

100  -102 

100  —102 

126  —129 

126  —129 

128 

1264 

834-  854 

834-  854 

85 

83? 

-4 

1024—1044 

102  -104 

102 

iifi 

llg-  124 

Hi-  121 

12 

102  —104 

102  —104 

1024 

102} 

100  —102 

100  -102 

99 

.. 

104-  10g 

101-  10g 

10ft 

13? 

10  ft 

134-  14 

134-  14 

13  j| 

284—  294 

284-  294 

100  —102 

100  —102 

.. 

.. 

61  — 63 

51  — 53 

933—  95 

91  — 95 

. . 

• • 

77  - 79 

77  - 79 

. • 

i-  J 

12/- 

• . 

I g 

i-  | 

17/6 

i-  l 

3 7 

17/6 

. . 

107  -1084 

107  — IC85 

1074 

107} 

120  —122 

1194-1214 

1204 

119? 

- 4 

10}-  11 

10}-  11 

10f 

104-  104 

101-  101 

IO4 

5g-  5g 

5i—  5g 

98  —100 

98  -100 

• . 

100  —102 

100  -102 

10Di 

I|-  14 

i|-  4 

27/6 

. , 

1/s — 1ft 

— Iffl 

864-  88.4 

864-  884 

100  —102 

100  -102 

7§ — 84 

7i-  81 

8 

.. 

• • 

1004-1024 

1004-1024 

129  —132 

129  —182 

64-  74 

6}g-  7ft 
5ft-  5fl 

7i 

Bft 

+ n 

6ft-  644 
lg—  li 

5§ 

• • 

ig-  li 

. . 

100  —102 

100  —102 

134—  14 

134-  14 

is? 

134 

103  —105 

103  —105 

1034 

Ik- 

i-  i 

17/6 

15/- 

+ 

8?-  9i 

Si-  9g 

9ft 

9ft 

4 1 

84-  94 

el-  n 

9! 

91 

+ i 

| 1014-1034 

102  —104 

+ l 

Present 

Yield 


£ s.  d. 
Nil. 

6 10 
6 9 7 
4 1 8 


2 

1 

7 
1 

6 
5 
9 

1 

8 

5 0 

8 a 

4 7 
8 3 
8 6 
1 10 
8 16  11 
6 14  8 

3 16  11 
8 18  6 

6 8 3 

4 5 9 

7 0 0 

4 8 3 


6 14 
6 
2 
6 
4 
6 
4 


7 1 

4 4 

5 1 
N 1 

6 8 
6 6 
6 10 
4 18 
6 9 
6 10 

4 8 11 

8 10  0 
8 18 
6 5 
4 14 
4 10 
8 18 
4 18 
4 7 10 

4 10  11 

5 10  1 
4 8 4 
3 16  4 
8 18  6 

6 0 0 

3 16 
Nil 

6 8 0 
15  7 8 

4 16  2 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


cm  non  i Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 
640,000  | 640,000  I 


600,000 

978,230 

382,387 

830.000 

100.000 
60,000 
60,000 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
138,301 
161,437 

1,478,658 

628,936 

100.000 
100,000 
600,000 
204, 94C! 

406.000 
1,016,858 

60,000 

60,000 

140,976 

200.000 
126,000! 
126,000! 
187,610 

46,304 
BOO, 000 
86,000 

40.000 
BOO.OOO 
491,222 
460,000 
210,158 

1,890  690 

554.655 

654.656 
1,480,000 

85.000 

100,000! 


Do.  5 % 2nd  Pref.,  800,001  to  1,800,000 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort,  Deb.  Stock 

Baboock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  " A ” 6 % Cum.  Pref.  .. 

Do,  do.  4 % Funding  Certs.  .. 

Do.  do.  6i  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref,  Stock 
Do.  4|  % 1st  Mort.  Debs.,  1 to  6,260  . . 


Do. 


British  Electno  Traction 


% Vancouver  Power  Debs.,  1 to  2,200 


Do. 

do. 

Do. 

do. 

Do. 

do. 

, Cum.  Pref. 

, Perp.  Deb.  Stock 


44  % 2nd  Deb,  Stock  Re 
feis  ~ ‘ ' 


British  Insulated  and  Hefsby  Cables 
Do,  do.  6%  Cum.  Pref. 

Do.  do.  4$  % 1st  Mort.  Deb.  Red. 

British  Thomson-Houston  4}  % 1st  Mort.  Debs. 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
\ 276,001  to  475,000/ 

Do.  do,  4 % Mort.  Deb.  Stock 

IBrowett,  Lindley  A Co.,  Ord 

t Do.  do.  6 % Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6%  Pref.  . . 


Do. 

Do. 


do. 

do. 


j % Perp.  Deb.  Stock 
j % Perp.  2nd  Deb.  Stock 


Calcutta  Trams,  1 to  137,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880 
Do.  44  % 1st  Deb.  Stock. . 

Callender’s  Cable  Construction  shares 
Do.  do.  6 % Cum.  Pref. 

Do.  do.  4}  % 1st  Mort.  Deb.  Stock  Re 
Cape  E.  Trams.,  1 to  491,222 
Castner-Kellner  Alkali,  1 to  460,000 

Do.  do.  4 1st  Mort.  Deb,  Stock 
Central  London  Railway,  Ord.  Stock . . .. 

Do.  do.  4 % Pref,  Stock  .. 

Do.  do.  Def.  do,  .. 

City  and  Sonth  London  Railway  ..  .. 

Crompton  A Co,,  Nos.  1 to  86,000  ..  .. 

/ Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

1 BOO  of  AIM,  and  901  to  11,000  of  £60  Bed. 


4 % 
6 % 
20  % 
6 % 
7 % 

7 % 
6 % 

4 % 
6i% 

8 % 
6 % 
6 % 
4i% 
44% 
Nil 

14% 

5 % 
44% 

10  % 

6 % 
44% 
44% 
Nil 

4 % 
Nil 
Nil 
Nil 
Nil 

44% 
44% 
44% 
6 % 
44% 
15  % 

5 % 
44% 
Nil 

124% 
4 % 
3i% 
4 % 

14% 

6 % 
6 % 


44-  H 
41-  44 
91  —924 
102  —105 

44-  48 
1ft-  1ft 
i 11 
11-  21 
3jf—  34 
'24-  34 
96  — 99 
150  —165 
123  —128 
109  -112 
100  —102 

102  —105 
8-  1 

24—  28 
824-  854 
68  — 62 
71-  7g 
64-  64 

103  —106 

89  — 94 

1-  4 
44  — 47 
A—  44 
14/6  to  15/6 
0 - 4 
0 - 4 
41  — 46 
27  — 81 
44 — 5 
41—  5 
101  —104 
104-  104 
H~  51 

105  —107 

A—  ft 

2ft—  2/J, 

106  —109 
60  — 62 
85  — 87 
43  — 45 
80  — 81 

1-  1 

90  — 98 


44-  41 
41-  44 
904-  92 
102  —106 
4g-  41 
1,V-  lft 

1-  U 

11-  2 i 

3g-  8? 
24-  34 
96  - 99 
147  —152 
122  —126 
108  —111 
102  -104 

102  —105 
8-  l 

2|-  21 
83  — 86 
58  — 62 
7-74 
64-  64 

103  —106 

89  — 94 

2—  6 
48  — 62 

li/6  to  16/6 

0 - 4 

0 - 4 
41  — 46 
27  — 31 
44-  5 
4§ — 5 
101  —104 

104-  105 

105- 107 
ft — ft 

2ft — 2/5, 
106  —109 
60  — 62 
85  — 67 
43  — 45 
294-  804 
4-  l 

90  — 98 


93/9 

90/74 

5 2 4 

6 6 

yig 

90? 

- i 

4 7 0 

4 15  3 

95/- 

90/74 

+ k 

4 3 3 
3 19  2 

37  6 8 

16  1 4 

7 10  11 
6 14  3 

974 

.* 

5 14  7 

151 

1474 

—3 

6 6 3 

123 

122 

-14 

4 15  3 

1114 

1031 

—l 

4 10  1 

102 

+ 2 

4 6 7 

1034 

103 

4 5 9 

Nil 

62/6 

48/14 

+ Tfl 

5 13  4 

854 

844 

+ h 

6 16  3 

594 

59 

7 5 2 

7 0 
*32 

1064 

71 

— i3n 

6 13  4 

4 11  8 
4 4 11 
4 15  9 

+ 1 

Nil 

43 

4 44 

7 13  10 

Nil 

Nil 

Nil 

Nil 

9 16  8 
li  10  2 

93/9 

95/74 

io4 

58 

•• 

4 10  0 
6 0 0 
4 6 7 
6 1$  0 

4 6 11 
4 4 1 

Nil 

42/6 

6 19  1 

3 13  6 

m 

604 

6 4 10 
4 11  2 

45 

5 11  1 

31 

30 

- 1 

4 18  4 
16  1 8 

•• 

" 

6 7 6 

* Unless  otherwise  stated,  ail  shares  are  fnlij  paid. 


f A period  of  nine  months, 
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THE  ELECTRICAL  REVIEW,,  [Yol.  65.  No.  1,668,  Novhmbeb  12,  190‘J 


SHAKE  LIST  OF  ELECTRICAL  GOMPANIEB.-<a>"«*««X) 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.  (Continual) 


Present 

Issue, 


260,000 
BOO  .000 
271,030 

60,000 
99,261 
17,139 
807,895 
67,720 
112,100 
81,890 

26,000 

200,000 

78.000 

96.000 
B0, 000 

40.000 

40.000 

160,000 

60.000 
87,600 
10,000 

600,070 

899,930 

126,000 

1,881,000 

6,782,062 

2,640,914 

8.236.000 
891,387 
814,016 

600,000 
595,600 

10,823,200 

89, 000, 000 

246.500 

245.500 

245,000 

87,860 

140,000? 

1,000,000 

2.800.000 

4,900,000 

66,666 

66,666 

246,496 


NAME, 

Stook 

or 

Share, 

Dividends  for  the 
last  fonr  years. 

Closing 

Quotations 

Nov.  2nd. 

Closing 

Quotations 

Nov.  9th. 

Business  done 
week  ended 
Nov.  9th,  1909. 

Rise  + 
or 

Fall  - 

Preien 
Vielu 
per  oenl 

Dick,  Kerr  & Go. , 1 to  260,000  .. 

* 

1 

1906. 
10  % 

iUOb. 
10  % 

1901. 
10  % 

1908. 

10  % 

• l-ii 

1 - 14 

Higbest 

L0W6SD 

£ in 

8 17 

Do.  do.  6 % Cum.  Pref.,  I to  805,000  .. 

1 

6 % 

6 % 

6 % 

6 % 

1 - 14 

1 - 14 

5 6 

Do,  do.  4$  % Deb.  Stook  ..  1. 

100 

44% 

44% 

4A% 

44% 

100  -103 

100  —103 

4 7 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

12| — 13f 

32 — 32 

12!-  18J 

4 7 

Edison  & Swan  Utd.,  “A”  shs.,  i8  pd.,  1 to  99,261 

6 

i'n% 

44% 

24% 

14% 

4/- 

3/0 

1 

31  5 

Do.  " A ” shareB,  01— 017,139  .. 

6 

44% 

44% 

24% 

24% 

1 - 14 

1 - 14 

8 6 { 

Do.  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

68-73 

68  — 78 

6 9 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

5 % 

6 % 

6 % 

5 % 

82  — 85 

82  — 85 

5 12 

Eleotrio  Construction,  1 to  112,100 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

2 

Nil 

Nil 

Nil 

Nil 

ft — 

Nil 

2 

7 % 

7 % 

7 % 

7 % 

1ft-  1ft 

ift-  ift 

22/6 

9 13 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

6 % 

b % 

6 % 

5 % 

8 - 84 

8-84 

, , 

1 

5 17 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

83  — 87 

83  — 87 

4 12 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

1-  1 

3 I 

6 13 

Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  do.  6%  Mort.  Debs.  .. 

10 

7 % 

’I  % 

7 % 

ioj—  io| 

ioi — 102 

0 10 

100 

5 % 

6 % 

5 % 

5 % 

102  — 108J 

102  —108 

4 16  1( 

Henley’s  (W,  T,),  Telegraph  Works,  Ord 

6 

15% 

lb  % 

16% 

15  % 

124—  134 

124-  13i 

5 12 

Do.  do.  41  % Pref 

6 

44% 

44% 

44% 

44% 

54-  54 

54-  54 

4 1 ]( 

Do.  do.  41  % Mort.  Deb.  Stook 

Stock 

44% 

44% 

44% 

44% 

106  —108 

106  —108 

4 3 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

10% 

to  % 

10  % 

10  % 

15| — 16 

154-  164 

3—  1 

+ 4 

6 3 

tLiverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

Nil 

+ Do.  do.  Pref.,  fully  paid  .. 

London  United  Trams.  (1901),  1 to  60,007  . . 

10 

5 % 

5 % 

5 % 

5 % 

44-  5 

44-  5 

10  0 

10 

8 % 

8 % 

8 % 

Nil 

14-  24 

I4-  24 

. 

Nil 

Do.  do.  60,008  to  100,000 

Do,  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

3 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

Nil 

10 

6 % 

b % 

5 % 
% 

3f% 

21-  23 

2-1-  23 

13  0 1( 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . . 

100 

4 % 

4 % 

4 % 
4% 

67  — 70 

67  — 70 

674 

5 14 

Metropolitan  Consolidated  

100 

2g% 

l % 

4% 

37J—  37| 

361-  371 

374 

36! 

- 4 

1 6 1( 

Do.  Surplus  Lands 

100 

28% 

Sf 

2?% 

2|% 

64  -66 

64  — 66 

65 

4 3 

Do.  Distriot 

100 

Nil 

Nil 

Nil 

16  - 164 

154-  16 

16 

Nil 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

19 11 

41—  14 

6 10  1 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

fl~  fi 

93  — 9r 

Nil 

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  4J  % Deb.  Stock,  Red. 

1 

6 % 

6 % 

5 % 

5 % 

ii-  1:1 

14/6 

6 3 

100 

44% 

44% 

44% 

44% 

934-  964 

- 4 

4 13 

Mexico  Trams  Co.,  Common  Stock 

1244-1274 

1244—1274 

126 

125 

Do.  1st  Mort.  50-year  6%  Gld.  Bds. 

4'% 

6 % 

91  — 93 

91  — 93 

91! 

914 

5 7 

Potteries  Electric  Traction  

1 

4 % 

4 % 

Nil 

4 - 9 

4-  1 

Do.  6 % Cum.  Pref 

1 

5 % 

5 % 

5 % 

5 % 

4-  1 

4-  i 

6 17  1 

Do.  4£  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

86  — 89 

86  — 89 

5 1 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

45  % 

174% 

15  % 

844  - 36 

344-  36 

344 

5 0 

Do.  4%  Deb.  Bds.,  1 to  1,500  Red.,  1909 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

100 

4 % 

4 % 

4 % 

4 % 

101  —103 

101  —103 

3 17 

5 % 

100  -101 

100  —101 

ioi 

1001 

4 19 

Do.  do.  4*%  Bonds 

44% 

86  — 88 

86  — 88 

5 2 

Do.  do.  6%  Income  Bonds 

29  — 31 

31  — 33 

31 

304 

+ 2 

Willans  & Robinson,  1 to  30,000  & 80,001  to  116,666 

1 

Nil 

Nil 

10  % 

Nil 

1-  1 

1 fi 

Do.  6 % C.P.,  80,001  to  80,000  & 125,001  to  141,666 

1 

Nil 

6 % 

6 % 

2 - 24 

2 — 24 

2 8 

Do.  % 1st  Mort,  Deb.  Stook  

4 % 

4 % 

4 % 

4 % 

76  — 80 

74  - 79 

. . 

-14 

5 1 

7 


2 

0 

8 

ft; 

3 


3 

_ 


ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

Bromley  (Kent)  E.L,  & P,,  1 to  15,000 

54% 

64% 

64% 

54% 

44- 

48 

44-  48 

6 2 

1 

70,000 

Do.  do.  4£  % 1st.  deb.  stook  . . 

100 

*4% 

44% 

44% 

44% 

91  - 

94  xd 

91  — 94 

4 13 

9 

80,449 

Brompton  & Kens,  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 

5 

10  % 

10% 

10  % 

10  % 

64- 

74 

64-  74 

74 

6 13 

4 

9,561 

Do.  do.  7 % Cum.  Pref. 

6 

7 % 

7 % 

7 % 

7 % 

61- 

74 

64—  74 

. . 

4 13 

4 

886,876 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 

100 

4 % 

4 % 

4 % 

4 % 

97  — 

100 

97  -100 

8 18 

5 

80,000 

Charing  Cross  and  Strsind  Eleotricity  Supply 

5 

6 % 

6 % 

6 % 

6 % 

31- 

4g 

3|-  44 

— 4 

6 17 

8 

80,000 

Do,  do.  do.  44  % Cum,  Pref. 

5 

44% 

44% 

44% 

44% 

4S- 

4J 

4g—  4| 

78  in 

4 12 

4 

80,000 

Do.  11  City  Undertaking  ” 44  % Cum,  Prf. 

5 

44% 

44% 

44% 

44% 

3| — 

8| — 44 

6 6 

u 

445,736 

Do.  do.  4 % Deb.  Stook  Red. 

100 

4 % 

4 % 

4 % 

4 % 

93  - 

101 

88  - 10 L 

8 19 

8 

49,486 

Chelsea  Eleotrioifcy  Supply,  Ord.  

6 

8 % 

44% 

44% 

44% 

34- 

4 

84-  4 

5 12 

6 

176,0001 

Do.  do.  4J  % Deb.  Stock  Red.  .. 

Stook 

44% 

44% 

44% 

44% 

100  — 

103 

100  —103 

4 7 

6 

70,695 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,605 

10 

6 % 

6 % 

6 % 

e % 

log- 

log 

104-  lOf 

m 

iog 

- 4 

6 11 

8 

40,000 

Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

10 

6 % 

6 % 

6 % 

6 % 

111- 

12| 

11|-  12| 

12g 

4 12 

4 

400,000! 

Do,  6%  Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

6 % 

6 % 

5 % 

5 % 

121  — 

124 

121  —124 

4 0 

8 

800,000 

Do.  4J%  2nd.  Db.  Stk.,  Prov.Crts.,  a)lpd. 

166 

44% 

44% 

44% 

44% 

100  — 

103 

100  —103 

162.4 

4 7 

5 

50,000 

County  of  Durham  Electrical  Power,  Ord 

6 

4 % 

4 % 

2 % 

li- 

2 

14-  2 

5 0 

0 

60,000 

Do.  do.  do.  6 % Pref.  . . 

6 

e % 

6 % 

6 % 

6 % 

24- 

3| 

24-  3| 

7 3 

2 

250,000 

Do.  do.  do.  5 % 1st  Mtg.  Deb. 

Stock 

6 % 

93i- 

954 

93*—  95* 

6 4 

9 

40,000 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 

10 

5 % 

6 % 

6 % 

6 % 

78— 

84 

78 — 84 

m 

6 1 

3 

65,000 

Do.  do.  6 % Pref.,  40,001—60,000 

10 

6 % 

6 % 

6 % 

6 % 

log-  114 

108-  114 

6 7 10 

400,0001 

Do.  do,  44  % Deb.  Stook 

44% 

44% 

44% 

44% 

105  — 

1C8 

105  —108 

1074 

4 3 

4 

400,000 

Do.  do.  44  % 2nd.  Deb.  Stock  . . 

Stook 

44% 

44% 

44% 

44% 

98  - 

101 

fc9  —101  xd 

994 

4 9 

1 

80,000 

Edmundson’B  Eleotrio  Corporation,  Ord.  Shares  .. 

6 

4 % 

NH 

Nil 

Nil 

4— 

Nil 

80,000 

Do.  do.  6 % Cum.  Pref 

5 

6 % 

8 % 

Nil 

Nil 

g- 

5 

1-  4 

Nil 

480,600 

Do.  do.  44  % 1st  Mort,  Deb.  Stk. 

100 

44% 

44% 

44% 

44% 

57  — 

60 

57  — 60 

7 10 

0 

$8,160,000 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

$500 

5 % 

91  — 

94 

91  — 94 

624 

6 6 

5 

10,000 

Folkestone,  1 to  10,000  

5 

B4% 

64% 

64% 

64% 

4g — 

44 

lg-  44 

6 12 

10 

10,000 

Do.  6 % Cum.  Pref.,  1 to  10,000 

6 

6 % 

6 % 

6 % 

6 % 

44- 

6g 

4>3 — 6^ 

. . 

4 13 

U 

90,000 

Do.  44  % 1st  Deb.  Stook  

100 

44% 

44% 

44% 

44% 

97  - 

100 

97  -100 

4 10 

0 

16,000 

Hove,  1 to  16,000  

6 

9 % 

9 % 

84% 

84% 

6!— 

n 

64  74 

5 17 

3 

$1,376,000 

Kaministiquia  Power  Co.,  6%  Gold  Bnds 

5 % 

99  - 

99  —101 

4 19 

u 

21,000 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

5 

10  % 

10  % 

10  % 

8 % 

7 - 

n 

7 - 7.4 

5 4 

1 

90,000 

Do.  do.  do.  4 % Deben.  Stk. 

Stook 

4 % 

4 % 

4 % 

4 % 

96  — 

98 

95  — 98 

4 4 

3 

111,000 

London  Eleotrio  Supply  Corporation,  Limited,  Ord, 

3 

4 % 

4 % 

24% 

3 % 

li- 

24 

11-  24 

4 16 

0 

70,000 

Do.  do.  do  6 % Pref.  . . 

6 

6 % 

6 % 

6 % 

6 % 

44- 

5i 

44-  54 

54 

98/9 

6 14 

3 

882,865 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Stook 

4 % 

44% 

44% 

4 % 

93  - 

97 

93  — 97 

4 2 

G 

200,000 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

6 

10  % 

8 % 

64% 

6 % 

4 — 

44 

4 - 44 

5 11 

X' 

76,121 

Do.  44  % Cum.  Pref,  1—71,106  . . 

6 

44% 

44% 

44% 

44% 

48- 

6 

48-  6 

96/3 

4 10 

0 

235,000 

Do.  44  % 1st  Mort.  Deben.  Stook 

. . 

44% 

44% 

44% 

44% 

105  — 

108 

106  —109 

+ i 

4 2 

7 

248,0001 

Do.  84  % Mort.  Deben.  Stock  Redem. 

Stook 

84% 

84% 

84% 

34% 

834 — 

864 

83J-  864 

4 0 11 

$6,000,000 

Mexican  Electno  Light  Co..  6%  1st  Mtg.  Gold  Bnds 

6 % 

6 % 

6 % 

6 % 

80  - 

82 

80S — 824 

82 

81?. 

6 1 

3 

18,686,000 

Do.  Light  and  Power  Co.,  Ltd.,  Common 

©166 

34% 

71  — 

75 

71  - 76 

73 

72 

4 13- 

4 

$2,400,000 

Do.  do.  7%  Cum.  Pref.  Stk. 

Stock 

7 % 

102  — 

106 

102  —106 

1034 

1024 

6 12 

1 

$12,000,000 

Do.  do.  6%  1st  Mtg.Gold  Bnds. 

6 % 

85  — 

87 

84  - 86 

86! 

854 

— i 

6 10 

3 

260,000 

Midland  Eleotrio  Corporation,  44  % let  Mort.  Deb, 

166 

44% 

44% 

44% 

44% 

98  - 

100 

98  -100 

994 

994 

4 10 

0 

180,491 

Nowoastlo-on-Tyne,  1 to  187,500 

6 

8 % 

8 % 

8 % 

24% 

4 — 

44 

4 — 4J. 

2 15 

1 

137,500 

Do.  6 % Pref.,  1 to  187,600  . . 

6 

e % 

6 % 

6 % 

6 % 

4 — 

44 

4|—  64 

5 10 

2 

120,600 

j North  Metropolitan  Electric  Power  Supply  Co.,  \ 

99 

QQ  |0] 

1 6 % Mortgages  (Red.),  Nos.  1 to  1,265 ) 

10,862 

Notting  Hill  Eleotrio  Lighting  . . 

10 

74% 

74% 

74% 

7 % 

121— 

!8i 

124-  134 

6 6 

0 

20,000 

Oxford,  1 to  96  and  407  to  20,810  

6 

7 % 

7 % 

7 % 

6 — 

64 

•>  — 64 

G£ 

5 7 

b 

60,000 

Do.  4 % Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

95  — 

98 

95  — 98 

4 1 

8 

119,694 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,607 

1 

24% 

6 % 

8 % 

ijj 

ift-  i{4 

. . 

4 11 

.0 

100,000 

Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

1 

6 % 

6 % 

6 % 

6 % 

ift 

1ft-  1/. 

+ 

5 19 

u 

200,000 

Do.  do.  6%  Deb.  Stk.  Red 

100 

6 % 

6 % 

6 % 

6 % 

103  — 

.06 

103  — 10C. 

4 14 

4 

40,000 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

6 

124% 

10  % 

10  % 

10  % 

84- 

9 

84-  9 

6 7 

0 

20,000 

Do.  do.  7 % Pref.  20,081  to  40,080 

6 

7 % 

7 % 

7 % 

7 - 

74 

7—74 

5 11 

1 

150,0001 

Do.  do.  84  % Deb.  Stock  Red,  . . 

100 

8 % 

84% 

«4% 

34% 

84  - 

88 

84  — 68 

3 19 

7 

12,000 

Bmithflold  Markets  Electric  Supply,  Ord 

5 

NR 

Nil 

3 

Nil 

65,000 

South  London  Eleotrio  Supply,  Ord 

4 

4 % 

8 % 

4 % 

6 % 

28- 

S’" 

28—  3 

6 13 

4 

120,000 

South  Met.  Eleo.  Lt.  & Power,  Ord 

1 

24% 

24% 

24% 

24% 

ft — ill 

4 8 11 

142,968 

Do,  do.  7 % Pref 

1 

7 % 

1ft- 

1ft 

6 17  11 

224,620 

Do.  do.  44  % 1st  Dob.  Stk. 

100 

44% 

44% 

44% 

44% 

10O  - 

03 

100  —103 

108 

4 7 

0 

80,000 

Urban  Eleotrio  Supply,  Ord 

6 

0 % 

6 % 

6 % 

6 % 

£ 

a-  1 

9/4  J 

25  6 

8 

50,000 

Do.  do.  6 % Cum.  Prof 

6 

6 % 

6 % 

6 % 

6 % 

1| 

li-  li 

11  5 

1 

276,000 

Do.  do.  44%  1st  Mort.  Db.  Btk.  Rod. 

100 

44% 

44% 

44% 

44% 

714- 

784 

744-  784 

6 It 

8 

808,000 

Victoria  Falls  Powor  Co.,  Pref.  Nob.  1 to  800,000  . . 

1 

6 % 

Jg- 

1 

is-  1 

19/3 

lfi/6 

5 3 

1 

110,000 

Westminster  Eleotrio  Supply,  Ord 

6 

13  % 

12  % 

10  % 

10  % 

88— 

84 

8g-  8J 

HX1 

5 12 

8 

81,279 

Do,  do.  44  % Cnm.  Pref,  Ro- 

6 

0 % 

44% 

44% 

44% 

44- 

64 

44-  64 

4 5 

» 

duced  from  6%  sinoe  diet  Deo.,  1906) 

* Unless  olborwiBo  stated,  all  shares  are  fully  paid.  i Quotations  on  Liverpool  Stock  Exchange,  Interim  Dividend, 


Bank  rate  of  Dlsnount  oer  cent,.,  October  2Rnri.  1QOP 
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THE  STEAM  TURBINE  OF  THE 
OERLIKON  CO. 


This  turbine  is  of  the  pure  action  type,  with  several  pressure  stages 
in  a single  easing.  It  is  distinguished  from  other  action  turbines 
by  the  fact  that  in  it  use  is  made  of  the  speed  of  exit  of  the  steam 
from  the  revolving  disks  as  well  as  of  the  inlet  speed. 


to  increase  the  clearances  everywhere,  and  so  minimise  the  risk  of 
breakdown.  In  place  of  clearances  of  a few  tenths  of  a millimetre, 
the  Oerlikon  Co._use  gaps  of  at  least  1 mm.  in  the  smallest  sizes, 
and  this  is  increased  to  about  24  mm.  in  the  larger  sizes. 

The  effect  of  variations  of  speed  and  variations  of  steam  pres- 
sure on  the  consumption  of  these  turbines  is  shown  in  the  following 
table.  These  results  refer  to  the  first  1,000-kw.  3,000-revolution 
turbine  made,  and  improved  results  have  since  been  obtained.  In 
this  turbine  the  radial  clearance  between  the  boss  of  the  revolving 


Fig  1. — Oerlikon  Tubbine  ; Steam  Path, 
Velocity  and  Pbessube  Curves. 


Fig. 


2. — Sectional  View  showing  Arrangement  of 
Oerlikon  Turbine. 


For  this  purpose  the  turbine  consists  of  one  or  more  groups  of 
pressure  Btages,  each  having  an  inlet  arc  of  constant  length,  whilst 
the  successive  expansions  of  the  steam  are  allowed  for  by  increasing 
the  radial  length  of  blade  from  stage  to  stage  within  each  group. 
Once  the  maximum  practicable  length  of  blade  has  been  attained, 
the  steam  passeB  to  a second  group  of  stages,  distinguised  from  the 
previous  group  by  an  increased  inlet  arc.  This  increased  arc  again 
remains  constant  throughout  the  various  stages  of  the  new  group. 
The  radial  length  of  blade  diminishes  in  general  from  the  last  stage 
of  one  group  to  the  first  stage  of  the  next,  and  then  increases  again 
gradually  from  stage  to  stage. 

In  this  way,  the  turbine  makes  use  in  each  stage  of  the  exit 
3peed  of  the  steam  from  the  previous  stage,  except  in  the  case  of 
the  last  stage  of  each  group.  Fig.  1 shows  diagrammatically  the 
Bteam  path  in  an  Oerlikon  turbine,  having  two  groups  of  pressure 
stages.  The  length  of  blade  in  the  first  group  increases  step  by 
step  as  shown,  from  8 mm.  to  51  mm.  The  second  group  commences 
with  blades  15  mm.  long,  and  ends  with  48  mm.  blades.  The  inlet 
arc  forms  16  per  cent,  of  the  periphery  in  the  first  group,  whilst  in 
the  second  it  forms  90  per  cent.  The  manner  in  which  the  pressure 
falls  from  stage  to  stage  is  shown  by  the  curve  p.  The  initial 
pressnre  might  be  144  lb.  per  sq.  in.,  and  the  final  pressure  about 


wheel  and  the  fixed  wheel  was  1|  mm.,  between  the  revolving  wheel 
and  the  outer  cylindrical  casing  4 mm.,  and  the  axial  clearance 
between  the  revolving  and  fixed  wheels  was  3 to  5 mm. 


Steam 
admission 
j»ressure. 
Lb.  per 
sq-in. 

Admission 

tempera- 

ture. 

Deg.  C. 

Steam 
outlet 
pressure. 
Jub.  per 
sq.  in. 

KW. 

output 

at 

generator 

terminals. 

R.P.M. 

Hourly 
steam 
consump- 
tion in 
lb. 

j Steam 
! con- 
sumption 
per 

ltwvhour. 

90 

280  5 

1-35 

526 

3,000 

11  100 

! 20-9 

90 

276 

TJ7 

548 

2 677 

11,200 

; 20-4 

90 

276 

li7 

465 

1,700 

11,400 

24 '6 

52 

258 

•82 

304  7 

3,000 

7,200 

i 237 

74 

263 

•79 

499 

3,005 

10,200 

20  3 

106 

257  5 

•98 

765 

3,010 

14,600 

192 

136 

271 

1 21 

1,004 

3,000 

18,400 

18  3 

166 

2b0 

1-48 

1,243 

3 000 

22,200 

179 

3. — Details  op  Blading 


Fig.  4. — Governor  Details,  Oeblikon  Tubbine. 


itath  part  of  this,  or  1|  lb.  per  sq.  in.  From  this  pressure  curve  p, 
and  the  peripheral  speeds  of  the  revolving  blades,  the  curve  w for 
the  speed  of  the  steam  within  the  turbine  can  be  deduced. 

As  compared  with  some  of  the  older  action  turbines,  this  turbine 
baa  the  advantage  of  an  absence  of  pressure  difference  between  the 
two  aides  of  each  revolving  blade  wheel.  The  tendency  to  leakage 
" therefore  reduced,  and  this  is  made  use  of  by  the  Oerlikon  Oo 


Fig.  2 shows  a diagrammatic  sectional  view  of  an  Oerlikon  turbine. 
The  rotor  is  carried  in  two  bearings,  one  of  which  is  arranged  to 
take  the  end  thrust  which,  as  in  all  action 
turbines,  cannot  be  entirely  eliminated. 
Forced  lubrication  is  employed  and,  in  the 
larger  sizes,  provision  is  made  for  water 
cooling.  All  bearings  are  completely  isolated 
from  the  steam.  Labyrinth  packings  are 
arranged  where  the  spindle  enters  the  steam 
chest.  The  spindle  ip  amply  dimensioned 
and  tapers  from  the  centre  outwards,  so  as 
to  facilitate  the  mounting  of  the  disks. 

The  stationary  blade  wheels  are  carefully 
fitted  into  the  interior  of  the  cylindrical 
casing,  are  in  two  pieces,  and  are  made  of 
forged  iron.  The  fixed  blades  are  machined 
out  of  the  solid  steel.  They  are  given  the 
exact  theoretical  shape,  and  are  polished,  so 
as  to  reduce  the  steam  friction. 

The  revolving  blade  wheels,  fig.  3,  are 
shaped  exactly  symmetrical,  and  have  a 
factor  of  safety  of  from  5 to  7.  They  are 
cut  out  of  sheets  of  cast ' Siemens-Martin 
steel  of  the  best  quality.  The  blades  and  dis- 
tance pieces  are  dovetailed  into  the  rim  of  the 
wheel  as  shown,  and  are  riveted  at  intervals. 
Each  wheel  is  tested  separately,  before 
assembly,  up  to  a speed  50  per  cent,  in  excess 
of  the  normal,  although  the  governor  employed 
with  these  turbines  limits  the  Speed  increase 
to  10  per  cent,  or  15  per  cent.  The  revolving 
blades  are  carefully  made  in  nickel  steel.  A 
steel  ribbon  riveted  to  all  the  blades  limits 
the  radial  depth  of  the  steam  space.  Turbines 
up  to  20,000  h.p.  are  built  on  this  plan,  with 
a single  cylindrical  casing. 

The  governor  employed  is  shown  in  fig.  4,  and  the  way  in  which 
it  is  operated  in  starting  up  the  turbine  is  aB  follows:  — 

By  means  of  a by-pass  u,  Bteam  is  gradually  admitted  to  the 
turbine  by  hand,  and  the  turbine  starts  up.  As  it  approaches  the 
normal  speed,  the  governor  r,  driven  through  worm  gear  from  the 
turbine  spindle  m,  takes  over  tbe  regulation,  and  if  the  three-way 
cock  v is  open,  the  oil  pump  i is  able  to  force  oil  under  the  valv« 
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piston  e,  and  this  opens  the  stop  valve  a,  and  keeps  it  open  against 
the  action  of  the  spring  /a.  Should  the  speed  exceed  the  normal 
by  more  than  15  per  cent,  however,  the  valve  is  automatically 
closed,  and  also  should  the  supply  of  oil  cease  from  any  cause,  the 
valve  a is  again  automatically  closed  by  the  spring  f.2.  b is  the 
regulating  valve,  y is  an  oil  distributing  chamber,  and  f\  is  an 
auxiliary  spring,  by  the  hand  regulation  of  which  the  speed  can  be 
varied  ± 5 per  cent.  The  oil  pump  i supplies  the  whole  of  the 
forced  lubrication  as  well  as  operating  the  valves  as  described. 
In  order  to  shut  the  turbine  down  it  is  only  necessary  to  turn  the 
three-way  cock  v through  90 : thus  admitting  oil  to  the  top  instead 
of  the  bottom  of  the  cylinder  e.  An  indicator  is  fitted  to  show 
whether  the  stop  valve  is  open  or  closed  at  any  time. 

For  overloads  (or  for  normal  load  without  condensation)  live 
steam  can  be  admitted  direct  to  the  second  or  third  group  of  blades 
instead  of  to  the  first.  The  greater  area  of  steam  passages  thus 
attained  admits  a greater  quantity  of  steam. 

The  condensed  steam  from  these  turbines  is  found  to  be  entirely 
free  from  oil. 

A flexible  coupling  is  provided  between  the  turbine  and  its 
electric  generator. — Le  Genie  Civil. 


THE  JAPAN-BRITISH  EXHIBITION. 


The  erstwhile  Lord  Mayor  (Alderman  Sir  George  W.  Tiuscott) 
entertained  a large  party  to  luncheon  on  Friday  last  at  the  Mansion 
House,  to  meet  Prince  Arthur  of  Connaught  (hon.  president  of  the 
Japan-British  Exhibition  1910). 

In  proposing  the  toasts  of  “ His  Majesty  King  Edward  VII.”  and 
of  “ His  Imperial  Majesty  the  Emperor  of  Japan,”  the  Lord  Mayor 
commented  on  the  active  interest  which  both  Sovereigns  were 
taking  in  the  coming  Exhibition. 

The  Lord  Mayor,  in  afterwards  proposing  “ Success  to  the  Japan- 
British  Exhibition,”  said  he  thought  the  company  would  agree  with 
him  that  the  happiest  part  of  that  title  was  the  hyphen,  which 
represented  the  alliance  they  all  rejoiced  in  between  the  two  great 
Empires  of  Japan  and  Britain.  Proceeding,  his  Lordship  said  the 
project,  which  was  to  take  shape  at  Shepherd’s  Bush  next  year,  must 
prove  to  be  one  of  the  most  interesting  of  modern  Exhibitions. 
What  they  now  desired  was  to  call  British  manufacturers  to  arms, 
in  order  that  they  might  show  what  they  could  do  in  the  arts  of 
peace.  The  Government  and  the  people  of  Japan  were  ready  and 
willing,  as  they  had  already  demonstrated,  to  be  the  customers  of 
England.  It  now  only  remained  for  the  British  manufacturer  to 
enable  them  to  be  so.  The  foreign  trade  of  Japan  with  the  British 
Empire  amounted  to-day  to  something  like  £24,000,000,  or  29  per 
cent,  of  her  foreign  trade  taken  altogether.  It  was  surely  worth 
our  while  to  maintain  that  splendid  commerce,  and,  if  possible,  to 
increase  it.  It  had  been  suggested  that  possibly  the  Corporation  of 
the  City  of  London  might  see  its  way  to  take  part  in  the  British 
section,  and  that  the  leading  City  guilds  might  possibly  arrange 
historical  exhibits  of  the  trades  they  represented,  to  add  to  the 
importance  of  that  section. 

Prince  Arthur  of  Connaught,  in  replying,  said:  It  gives  me 
very  great  pleasure  to  reply  to  this  toast,  which  you,  my  Lord 
Mayor,  have  so  eloquently  proposed.  I feel  I could  not  do 
better  than  quote  the  words  of  my  revered  grandfather,  the  Prince 
Consort,  speaking  at  the  Mansion  House  on  a similar  occasion  in 
connection  with  the  Exhibition  of  1851.  “ No  one,”  he  said, 

thoughtfully  considering  the  particular  features  of  that  Early 
Victorian  era,  “could  doubt  for  a moment  that  it  was  an  age  of 
wonderful  transition — an  age  tending  rapidly  to  accomplish  the 
end  towards  which  all  history  pointed — namely,  the  unity  of  man- 
kind. That  unity,”  continued  his  Royal  Highness,  “ was  not  one 
which  broke  down  the  limits  and  levelled  the  peculiar  character- 
istics of  nations,  but  one  which  drew  them  together  with  one  great 
object — the  mutual  understanding  and  the  general  good  of  the 
human  race.”  As  commercial  men,  those  here  gathered  together 
to-day  are  perhaps  more  fitted  than  the  rest  of  the  community  to 
judge  how  much  this  material  progress  has  helped  towards  realising 
that  peace  which  the  Prince  Consort  had  so  much  at  heart. 
What  the  Franco-British  Exhibition  has  done  in  this  direction  is 


well  known,  and  it  promises  well  for  the  future  to  see  so  many 
gentlemen  of  standing  and  position  in  British  commerce  assembled 
together  for  the  purpose  of  carrying  out  the  organisation  of  yet 
another  vast  enterprise,  which  will  help  to  draw  the  ends  of  the 
earth  together,  strengthen  the  bonds  of  political  and  commercial 
union  between  us  and  our  gallant  allies,  increase  the  prosperity  of 
both  ' ountries,  and  make  for  the  advantage  of  each  of  our  great 
Empires.  That  would  have  been  the  thought  animating  the  great 
Prince  whose  words  I have  quoted  : that,  I venture  to  hope,  will  be 
the  thought  animating  all  present  here  to-day  in  connection  with 
the  Japan-British  Exhibition.  Tho  co-operation  of  the  City  of 
London  will  be  most  valuable  to  the  Exhibition;  while  the  Lord 
Mayor’s  idea  of  the  City  Companies  participating,  in  the  manner  he 
has  suggested,  would  create  a new  departure  in  the  history  of 
exhibitions  which  I am  sure  our  Japanese  friends  would  greatly 
appreciate.  The  Japanese  Exhibition,  being  of  such  a singularly 
interesting  character,  is  bound  to  attract  universal  attention  ; and 
there  is  no  doubt  that  thousands  will  come  from  all  parts  of  the 
world  to  avail  themselves  of  this  splendid  opportunity  of  seeing  the 
trea-ureB  of  the  East  spread  out  before  them.  I feel  confident  that 
our  British  manufacturers  and  merchants,  fully  realising  the  great 
importance  of  this  Exhibition,  will  lend  their  strongest  support  by 
sending  exhibits  which  will  be  worthy  of  so  unique  an  occasion, 


His  Excellency  the  Japanese  Ambassador,  who  also  responded 
to  the  toast,  said  that  the  Government  and  people  of  his  country 
had  been  doing  their  best  to  make  their  exhibits  worthy  of  the 
occasion.  According  to  accounts  he  had  from  home,  the  prepara- 
tions were  on  an  elaborate  scale  and  in  a very  advanced  state.  The 
ambition  of  his  countrymen  would  be  to  show  to  their  allies  their 
past  achievements  and  prospects  in  the  path  of  peaceful  progress  and 
development,  and  thereby  bind  more  closely  those  important  ties 
which  happily  united  the  two  countries,  politically  and  commer- 
cially. Those  of  his  countrymen  who  would  come  over  to  England 
next  year  in  considerable  numbers  would  derive  benefit  from  the 
examination  of  the  splendid  array  of  British  exhibits  which  would 
no  doubt  be  displayed  at  the  Exhibition,  and  he  hoped  that  would 
result  in  an  increased  demand  for  British  products. 

The  Lord  Mayor  subsequently  telegraphed  to  Prince  Fushimi 
in  Tokio  sending  hearty  greetings  from  those  present,  and  assuring 
the  Prince  that  everything  that  can  be  done  should  be  done  to  make 
the  Japan-British  Exhibition  at  Shepherd’s  Bush  an  unprecedented 
Buccess,  and  the  following  reply  has  been  received  by  the  Lord 
Mayor-elect  (Sir  John  Knill)  from  Prince  Sadanaru  Fushimi,  who 
will  visit  the  Anglo-Japanese  Exhibition  in  London  next  year:— 

Japanese  Government,  Tokio. 

I am  grateful  to  receive  your  hearty  greetings,  and  appreciate 
your  earnest  desires  for  Anglo-Japanese  Exhibition  Please 
convey  my  sincere  thanks  and  earnest  wishes  for  the  complete 
success  of  the  Exhibition  to  all  the  members. 


PROCEEDINGS  OF  INSTITUTIONS. 


Institntion  of  Electrical  Engineers  (Birmingham  Section). 

Inaugural  Address  of  the  Chairman, 

Me.  R.  K.  Moboom,  M.I.E.E. 

I have  to  thank  you  for  the  honour  you  do  me  in  choosing  me  as 
your  chairman  for  the  coming  session.  In  a way  I feel  that  an 
apology  is  due.  I am  not  actually  myself  engaged  in  electrical 
engineering,  though  I think  I may  say  I am  direct  coupled  to  it. 
There  appears  to  be  no  doubt  that  at  present  the  electrical  industry 
is  passing  through  difficult  times.  There  is  a great  deal  of  severe 
competition  both  home  and  foreign,  and  the  market  itself  is  not 
expanding  as  satisfactorily  as  in  the  past.  I think  that  having,  aB 
I have,  a keen  interest  in  the  progress  of  electricity,  but  being,  as  it 
were,  on  its  borderland,  I may  be  able  to  survey  the  position  from 
a somewhat  special  point  of  view.  More  particularly  L wish  to  con- 
sider the  state  of  the  primary  branch  of  the  industry— namely, 
large  electrical  engineering — which  will  be  referred  to  as  “the 
industry”  in  many  places.  With  the  object  of  getting  into 
closer  touch  with  internal  opinion  I referred  to  the  reports  of 
annual  meetings  and  to  the  balance-sheets  of  the  leading  companies, 
and  was  surprised  to  note  that  at  least  one  or  two  companies  in 
every  year  since  the  beginning  of  the  century  complained  of 
general  industrial  depression,  although  in  the  same  years  others 
might  state  that  trade  was  satisfactory.  Opinions  being  so  con- 
flicting I thought  it  advisable  to  analyse  figures  to  discover  to  what 
extent  depression  or  the  reverse  existed,  by  an  examination  of 
figures  published  or  otherwise  obtainable  for  the  past  few  years. 

In  some  respects  the  state  of  the  electrical  industry  is  difficult 
to  analyse.  Its  development  depends  upon  the  development  of  a 
practically  new  science,  and  its  progress  is  affected  not  only  by  the 
general  progress  of  trade,  but  also  by  the  success  of  its  competition 
with  older  methods  of  attaining  particular  ends.  If  electricity 
were  unknown,  oil  and  gas  could  still  give  light  and  heat ; ropes, 
belts,  and  shafting  would  transmit  our  power,  and  locomotives  or 
horses  propel  our  trains  and  trams.  But  the  convenience  of  the 
electrical  method  is  such  as  to  make  comparatively  rapid  headway 
in  these  fields. 

In  studying  the  period  from  1900  to  the  present  day  from  avail- 
able statistics,  it  at  once  becomes  apparent  that  immediately  the 
disturbance  caused  by  the  South  African  War  had  subsided,  the 
trend  of  trade  was  upwards  on  a very  steep  curve,  except  that  1904 
and  1908  were  noticeably  periods  of  depression.  So  far  as  the 
Board  of  Trade  returns  for  total  imports  and  exports  are  concerned, 
the  1904  depression  is  masked  by  the  demands  of  the  Russo- 
Japanese  War,  whereas  that  of  1908  is  obvious.  To  find  the  signs 
of  the  former  depression  we  must  go  to  other  figures.  Among  the 
chief  users  of  electrical  power  are  the  textile,  the  iron  and  steel, 
engineering,  shipbuilding,  chemical,  and  mining  industries.  A 
study  of  the  Board  of  Trade  returns  for  these  industries  reveals  the 
signs  of  depression  not  in  the  textile  industry,  which  showB  a steady 
increase  up  to  1907,  but  in  the  others.  In  the  iron  and  steel 
industry  there  was  a decided  falling  off  in  exports  during  TJ04. 
The  chemical  exports  instead  of  increasing  were  almost  steady,  the 
machinery  exports  showed  an  increase  less  than  that  shown  in 
either  1903  or  1905.  Also  there  was  a falling  off  in  shipbuilding  in 
1903-4  for  vessels  for  our  mercantile  marine.  There  was  likewise 
a fall  in  the  rates  of  increase  of  coal  and  pig-iron  production. 

The  depression  of  1908  is  much  more  marked,  and  statistics  show 
a retrograde  movement  all  round — a very  serious  one  in  the  textile 
trade,  and  actual  decreases  in  all  the  other  above-mentioned 
industries.  As  further  indicating  that  these  were  years  of  depres- 
sion, the  returns  of  unemployment  show  a peak  in  both.  It  is  to 
be  hoped  that  the  coming  winter  will  show  some  alleviation  of  the 
unemployed  position  compared  to  last  year,  when  it  assumed  such 
serious  proportions, 
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Another  important  consideration  bearing  on  the  progress  of  the 
ndustrv  is  to  be  found  in  the  expansion  of  public  supply,  my 
inthority  for  which  I take  from  the  latest  edition  of  Garcke  s 
Manual.  The  figures  show  that  whereas  there  was  an  increase  from 
11)06  to  1907  of  197  million  units,  the  increases  from  1907  to  190' 
was  only  104  million  units.  The  increase  of  plant  installed  for 
supply  undertakings  have  likewise  fallen  off  considerably  in  the  last 

rear  or  two.  _ , , , 

The  traction  figures  for  municipal  trams  extended  but  slowly 
inrin°-  1908  The  expenditure  of  tramway  companies  was  very 
:onsiderable,  but  Mr.  Garcke  points  out  that  the  rate  of  growth  of 
increase  is  not  maintained,  and  a considerable  portion  was 
accounted  for  by  railway  companies’  electrical  expenditure.  The 
Board  of  Trade  returns  treating  of  the  electrical  industry  itself  are 
incomplete  and  unsatisfactory.  Roughly,  they  reveal  that  whereas 
oar  imports  of  electrical  machinery  have  since  190-J  maintained  a 
fairly  constant  level  of,  say,  £600,000,  our  exports  have  risen  from 
just  under  half  a million  to  about  one  and  one-third  million. 
Figures  of  electrical  exports  and  imports,  including  machinery, 
have  been  subject  to  various  adjustments  and  classifications  which 
obscure  them,  but  the  position  may  be  summed  up  by  saying  that 
the  imports  have  shown  an  almost  steady  rise,  while  exports  fell 
severely  in  1904  and  again  in  1938.  The  exact  value  of  our  home 
market  for  electrical  machinery  is  one  that  is  difficult  to  estimate. 
The  census  of  production  figures  for  the  industry  are  not  available, 
and  unlike  some  of  our  foreign  competitors,  we  do  not  seem 
anxious  to  publish  particulars  of  our  sales.  Occasionally  some 
indication  is  offered  in  prospectuses,  but  incomplete  and  sometimes 
over-optimistic.  I endeavoured  to  get  at  it  in  a round-about  way 
as  follows  : I obtained,  after  considerable  inquiry,  particulars  of 
the  number  of  employes  of  leading  firms.  I also  got  from  some 
of  them  the  proportion  existing  between  the  export  and  home  trade 
in  a sufficient  number  of  cases  to  suggest  an  average  figure.  The 
average  was  taken,  the  percentage  from  each  firm  being  properly 
weighted  by  multiplying  it  by  the  number  of  employes.  As  the 
figures  given  were  confidential  I can  only  give  my  results  as  follows : 
This  rate  for  1908  works  out  at  31J  per  cent,  foreign  and  681  per 
cent.  home.  The  figures  are  necessarily  approximate  only,  but 
indicate  that  our  home  consumption  is  in  the  neighbourhood  of 
£3,000,000,  our  exports  one  and  one-third  million,  and  imports  half 
a million.  In  comparison  with  previous  years  our  exports  appear 
to  have  increased  faster  than  the  home  consumption. 

Another  noticeable  point  has  been  the  falling  off  in  the  ratio,  in 
our  home  consumption,  between  work  for  public  service  to  that  for 
private  service.  A recent  estimate  of  the  municipal  demand  was 
about  1£  million  per  annum.  To-day’s  figure  is  probably  a good 
bit  less  than  this.  Estimates  of  the  output  of  other  branches  of 
the  industry,  which  I glean  from  evidence  collected  in  the  Tariff 
Commission’s  report,  are  that  the  home  consumption  of  electrical 
fittings  is  between  £300,000  and  £400,000  per  annum,  of  which 
about  half  is  imported.  For  lamps  the  home  consumption  is  about 
20  million  lamps,  of  which  about  7 millions  are  imported. 

So  far  the  analysis  has  been  chiefly  confined  to  the  consideration 
of  the  market  for  finished  goods.  The  prices  of  raw  materials  will 
next  bs  taken.  The  most  noticeable  feature  of  the  century  was 
the  rise  in  price  of  copper  in  1906-7  to  a value  double  that  pre- 
vailing in  1894-5.  This  rise,  it  will  be  seen,  occurred  on  a falling 
market  for  electrical  machinery,  and  was  a factor  in  producing  con- 
siderable distress  to  manufacturing  concerns.  The  price  of  pig-iron 
from  a very  low  figure  in  1901  has  risen  steadily,  and  was  in  1908 
nearly  70  per  cent,  above  the  former  figure.  Under  these  conditions 
of  output  and  prices  of  raw  materials,  what  has  been  the  progress  of 
selling  prices  ? As  an  indication  I propose  to  take  instances  which 
represent  the  general  trend,  selecting  the  branch  for  which  the  figures 
are  most  easily  accessible  to  me — namely,  generating  sets  for 
coupling  to  high-speed  engines.  I propose  to  give  the  price  per 
kilowatt  of  alternating  and  direct-current  machines  of  about  250 
kw.  and  abont  1,000  kw.  The  averages  thuB  obtained  for  1901-2  were 
£3  6,  £3  4,  £2’6,  £3  0 per  kilowatt..  These  Btarted  at  once  to  fall, 
first  3lowly,  then  rapidly  in  1904,  and  then  again  gradually,  till  to- 
day the  corresponding  figures  are  £1'9,  £1'85,  £1‘5,  £1'55.  The 
trend  of  prices  has  been  similar  in  practically  all  branches  of  the 
trade,  and  in  the  allied  industries  of  stationary  engine  building  and 
steam  turbine  building.  The  increased  price  of  raw  materials  in 
1906-7  made  no  difference  to  the  rate  of  fall. 

The  causes  assigned  for  the  fall  are  three-fold.  Some  put  it  down 
to  foreign  competition  either  real  or  feared,  others  to  over-produc- 
tiveness in  the  industry,  others,  again,  to  depression  of  general 
trade.  A satisfactory  feature  is  that  up-to-date  machines  are 
better  designed  and  more  reliable  than  the  older;  they  are  better 
manufactured  and  much  better  standardised.  A few  years  ago  to 
meet  the  cut  prices,  some  machinery  was  turned  out  of  inferior 
design,  but  the  mistake  of  such  a policy  has  been  clearly  shown, 
and  my  own  experience  is  that  our  manufacturers  now  turn  out  the 
finest  machines  in  the  world  at  prices  far  below  their  true  value. 
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A further  point  that  reeds  consideration  iB  the  distribution  of 
capital  in  the  industry.  The  figures  for  this  capitalisation  are 
given  in  Garcke’s  Manual,  but,  unfortunately,  they  are  very  dis- 
guised by  the  inclusion  of  a large  number  of  companies  whose 
staple  product  is  not  electrical,  or  who  are  merely  agents  for  foreign 


manufacturers.  I have  taken  out  revised  figures  which  will,  J 
think,  put  the  position  more  clearly.  Mr.  Garcke  states  that  from 
1896  to  1906  the  capitalisation  grew  from  £6,500,000  to  £40,000,000. 

I have  attempted  a closer  analysis  of  the  figures  for  the  three  years 
1896,  1902  and  1908,  which  I tabulate  as  in  the  preceding  column. 

It  will  be  seen  that  much  the  largest  rise  in  capital  has  been  in 
the  industry  I am  specially  considering,  and  this  branch  is  the  one 
which  accordingly  will  Buffer  most  from  internal  competition.  The 
stress  in  other  branches  is  more  likely  to  occur  from  foreign  com- 
petition or  that  due  to  the  large  engineering  factories  taking  up 
accessories  as  a sort  of  by-product. 

The  tendency  nowadays  is  towards  wholesale  manufacture  and 
the  accumulation  of  subsidiary  manufactures  into  the  hands  of  large 
firms  whose  business  is  of  such  a nature  as  to  be  akin  to  the 
particular  subsidiary.  It  is  generally  a mistake  to  endeavour  to 
link  up  two  industries  which  requires  staffs  of  absolutely  different 
training.  For  instance,  engine-building  pursued  by  electrical  firms 
has  not  on  the  whole  been  a great  success,  and  probably  always  leads 
to  waste  in  staff  expenses.  The  heavy  capitalisation  which  has  been 
noted  in  the  engineering  section  is  one  particularly  worth  note,  and 
its  effect  may  be  usefully  illustrated  by  a wider  review  than  has 
been  hitherto  adopted.  ...  . 

In  a way  it  is  a young  industry,  but  past  its  infancy.  In  its 
infancy  it  suffered  from  one  very  bad  slump  in  the  early  and 
middle  eighties,  similar  to  that  which  recently  hit  the  infant  motor- 
car industry.  This  slump  was  undoubtedly  due  to  the  great  rush 
of  capital  into  an  industry,  based  on  a mistaken  idea  as  to  its 
immediate  future.  In  the  year  1882  alone  nearly  £9,000,000  of 
capital  was  raised  for  electrical  enterprises.  As  a result,  com- 
petition was  so  keen  as  to  reduce  profits  to  vanishing  point.  Im- 
proved methods  of  manufacture  and  gradual  realisation  of  the  over- 
eager  anticipations  of  the  companies  gradually  steadied  the  industry 
into  one  of  increasing  prosperity.  ... 

The  progress  of  electric  lighting,  which  came  with  the  improved 
design  and  cheapness  of  lamps,  continued  steadily.  Electric 
traction  found  more  and  more  application,  and  up-to-date  manu- 
facturers, by  adopting  electric  drive  because  of  its  convenience, 
cleanliness  and  economy,  all  brought  grist  to  the  mill,  and  a remu- 
nerative business  was  done  during  the  closing  years  of  the  last 
century  by  a number  of  concerns  whose  names  are  household  words 

with us-  ^ , , , , , 

The  beginning  of  the  twentieth  century  seems  to  have  heralded 
harder  times.  The  older  companies,  led  on  by  their  excellent 
trade,  increased  their  capital,  and  new  enterprise  was  tempted  in 
by  the  evident  prosperity  of  the  business,  till  to-day  we  are  again 
in  the  position  that  if  all  our  works  were  full,  the  demands  of  our 
home  and  export  trade  would  not  be  enough  to  take  their  output. 

I find  that,  generally  speaking,  the  summary  of  figures  which  I 
have  so  far  given  throws  considerable  light  on  the  published  remarks 
made  at  the  various  company  meetings,  which,  as  I previously 
mentioned,  I had  found  somewhat  conflicting.  It  is  obvious  that 
the  sore  straits  in  which  some  of  them  found  themselves  blinded 
them  to  the  actual  course  of  events,  but,  on  the  whole,  they  are  so 
instructive  and  illustrative  that  I should  like  to  abstract  a few  of 
them.  In  1901-2  there  was  a great  bustle  in  the  industry,  large 
factories  were  built,  big  extensions  were  made,  and  manufacturers 
were  evidently  starting  on  a big  campaign  of  development.  In 
1903  there  were  general  reports  of  improving  trade  and  growing 
business,  but  here  and  there  a complaint  of  small  profits  due  to  the 
inauguration  of  new  factories.  In  1904,  apparently,  foreign  com- 
petition was  severely  felt,  and  a heavy  fall  of  prices  occurred.  The 
report  of  Crompton  & Co.’s  meeting  is  so  instructive  that  I will 
abstract  it  somewhat  fully.  The  chairman  stated  that  results  did 
not  compare  favourably  with  recent  years  in  consequence  of  general 
trade  depression  and  continued  competition,  though  there  were 
Bigus  of  improvement.  Prices  were  dropping  fast,  lists  of  standard- 
goods  falling  as  much  as  from  10  to  25  per  cent,  in  a month.  Public 
tendering  was  so  keen  that  in  one  case  there  were  60  tenderers. 
Although  they  turned  out  more  goods  than  in  1903,  the  money  value 

was  less.  . 

In  1905  the  general  report  was  that  competition  was  increasing 
in  intensity,  though  the  volume  of  business  was  improving.  In 
1906  came  a rise  in  the  price  of  raw  material,  in  spite  of  which  no 
corresponding  rise  occurred  in  prices.  An  interesting  summary 
was  given  at  the  Electric  Construction  Co.’s  meeting,  the  chairman 
reporting  an  increased  output  from  the  factory,  but  no  increase  in 
profits,  in  spite  of  careful  organisation.  They  were  not  alone  in 
this  unfortunate  position,  which  did  not  arise  from  lack  of  demand 
or  foreign  competition,  but  was  solely  caused  by  excessive  expan- 
sion of  production  in  this  country.  Three  or  four  years  before 
great  preparations  had  been  made  for  an  increased  supply  of  elec- 
trical machinery,  which  was  only  partially  justified,  the  demand 
not  being  sufficient  to  provide  employment  for  all.  Average  prices 
had  been  reduced  by  more  than  30  per  cent,  in  three  years,  in  faco 
of  an  advance  in  prices  of  raw  material. 

The  evidence  all  points  to  considerable  increase  in  the  volume  of 
trade  in  1906  and  1907,  in  spite  of  a marked  reduction  in  the  in- 
creases of  municipal  expenditure.  Reports  show  that  improve- 
ments in  organisation  and  design  were  having  their  effect  in  coping 
with  the  reduced  scale  of  prices,  but  towards  the  end  of  1907  the 
cheerful  tone  disappeared  and  a severe  depression  set  in,  the  reasons 
for  which,  as  well  as  its  character,  will  be  quite  clear  from  what 
has  been  said  about  the  very  obvious  slump  of  1908. 

It  is  certain  that  had  it  not  been  for  increased  productivity,  the 
first  seven  years  of  this  century,  excepting  1904,  would  have  been 
progressively  profitable.  In  fact,  1906-7  were  remarkably  good 
years.  The  introduction  of  the  metallic-filament  lamp  has  un- 
doubtedly reduced  the  requirements  in  machinery,  and  it  remains 
for  the  increased  cheapness  and  efficiency  of  electric  light  to 
stimulate  the  demand  to  a pitch  when  plant  requirements  shall 
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again  assume  an  upward  grade.  Cheap  electrical  power  is  encour- 
aging further  industrial  application,  and  if  experience  of  heavy 
traction,  at  present  on  its  trial,  is  satisfactory,  it  is  only  a matter  of 
ti  me  before  this  application  is  extended.  Tramway  work  is  bound 
to  extend  with  increasing  urban  population. 

In  shipbuilding  more  and  more  work  is  being  done  electrically, 
and  the  electrical  requirements  of  the  ships  are  growing,  while  at 
present  the  air  is  full  of  rumours  of  the  close  approach  of  electro- 
marine propulsion.  All  these  things  give  hope  that,  as  the  capitalisa- 
tion which  caused  the  slump  in  the  early  80’s  was  justified  in  the 
90’s,  that  of  the  first  decade  of  this  century  may  be  justified  in  the 
second. 

But  to  cause  such  a demand,  capital  and  enterprise  are  required. 
I use  the  word  capital  in  the  usually  understood  sense  of  capital  in 
bulk.  While  freedom  of  capital  may  not  so  much  affect  the  sale  of 
an  article  which  can  be  bought  in  penny  lots,  when  it  comes  to  an 
industry  whose  output  comprises  unitB  costing  hundreds  or 
thousands,  free  capital  is  its  life  blood.  Without  it,  we  must  look 
to  great  restriction  of  our  home  market,  which  is  at  present  our 
chief  one,  with  the  likelihood  of  foreign  competition  such  as 
occurred  in  1904.  The  other  great  markets  of  the  world  are 
practically  closed  to  us.  Our  Colonial  industries,  though  growing 
rapidly,  are  not  yet  large  enough  to  make  up  the  deficit,  and  the 
same  may  be  said  of  various  non-manufacturing  countries.  The 
industry  is  so  large  and  important  that  in  foreign  countries  it 
receives  special  support  from  their  Governments,  and  it  is  esti- 
mated that  in  Germany  the  number  of  employes  increased  from 
1904  to  1906  from  72,500  to  95,000.  According  to  Garcke,  the 
comparative  British  figures  for  1907  would  be  45,000.  It  is  esti- 
mated that  the  whole  of  the  electrical  industry  in  this  country 
employs  300,000  persons,  so  that  its  prosperity  may  seriously  affect 
the  question  of  unemployment.  In  the  large  engineering  branch 
capital  must  play  a great  part.  Contracts  are  severe,  and  payments 
for  the  finished  article  are  often  held  up  for  long  periods.  All  the 
while  the  wages  of  labour  must  be  promptly  and  fully  paid. 
Capital  is  the  fly-wheel  of  industry,  which  keeps  things  going 
steadily  under  the  fluctuating  impulses  of  demand,  and  enables  the 
machinery  to  grind  out  at  an  even  rate  the  current  of  wages.  It  is, 
therefore,  the  business  of  capital  to  keep  wages  secure.  But  it 
cannot  perform  this  function  rightly  unless  it  is  secure  itself.  Such 
security  requires  a large  enough  market.  It  is  serious  to  note  in 
Garcke’s  Manual  that  almost  £7,000,000  of  capital  in  the  industry 
earns  no  dividend  at  all,  and  to  observe  the  serious  fall  which  has 
occurred  in  the  Stock  Exchange  quotations  for  electrical  securities. 
In  an  industry  so  specialised,  and  which  requires  a great  amount 
of  brain  work,  a great  deal  of  expensive  machinery,  and  large 
purchases  of  raw  material,  the  capitalisation  must  be  high,  I find 
from  figures  of  numbers  of  employes,  and  of  the  capital  of  a 
number  of  our  leading  companies,  that  on  the  average  £300  of 
capital  must  be  found  to  provide  workshop,  tools,  security,  and 
trade  for  every  single  workman. 

The  average  capital  expended  on  buildings  and  plant  is  nearly 
£200  per  man  employed.  Careful  organisation,  with  increasing 
trade,  will  enable  this  figure  to  be  reduced.  The  staff  expenses  for 
technical  and  clerical  work  are  necessarily  very  high,  and  add  con- 
siderably to  the  dead  charges.  In  many  instances  their  total  is  as 
high  as  the  wages  bill ; while,  taking  an  average  for  the  clerical 
staff  of  a number  of  the  large  firms,  it  will  be  found  that  one  clerk 
is  required  for  every  three  to  four  workmen.  The  importance  of 
this  clerical  element  is  often  overlooked  when  discussing  the 
relation  of  capital  to  labour.  I would  like  to  enlarge  upon  the 
internal  relations  of  manufacturing,  but  the  information  is  very 
hard  to  obtain.  In  this  connection  the  annual  report  of  the 
American  G.E.C.  is  most  interesting.  Prom  the  1907  report  I glean 
the  following Area,  4,770,000  sq.  ft. ; employes,  28,000 ; cost, 
$1-12  per  sq.  ft. ; orders,  $60, 000, 000;  capital,  $64,000,000. 

I have  touched  a little  upon  the  great  subject  of  the  relations 
between  capital  and  labour,  but  will  refrain  from  discussing  it  at 
all  in  its  political  aspect,  as  I have  refrained  from  remarking  upon 
the  tariff  controversy.  We  are  not  a political  institution,  but  one 
thing  upon  which  we  all  are  intent  is  to  do  our  bit  for  the  welfare 
of  our  great  industry,  and  thus  for  our  country.  Our  bit  is  for  the 
manufacturer,  designer,  and  consultant  to  see  that  our  products, 
designs,  and  schemes  for  1910  are  so  superior  to  what  we  have  done 
before  that  our  older  works  will  be  discarded,  and  their  substitu- 
tion bring  in  such  a crop  of  orders  as  to  give  plenty  of  business 
and  full  employment  to  our  engineers  and  factories  alike.  But 
not  only  must  our  1910  goods  be  better  than  our  previous  ones, 
they  must  ba  better  than  any  one  else’s  1910  goods. 

We  are  now  so  well  equipped  with  fine  technical  schools  and 
universities,  and  they  have  such  splendid  men  on  their  staff  as 
professors,  that  we  may  rest  assured  that  engineers  are  beiug 
turned  out,  equipped  with  the  highest  training,  and  able  to  hold 
their  own  in  any  competition.  This,  above  all,  will  ensure  our 
industry  showing  progressive  improvement,  which  will  keep  the 
market  alive. 

A noticeable  feature  in  the  addresses  of  chairmen  of  local 
sections  of  late  years  has  been  the  stress  laid  on  the  education 
problem,  and  very  rightly,  but  we  must  see  that  the  thing  is  done 
properly  and  not  overdone.  Education  can  narrow  as  well  as 

broaden. 

That  a man  in  his  time  must  play  many  parts  has  never  applied 
to  any  one,  I think,  as  much  as  to  the  modern  engineer.  It  has 
b'  on  painted  out  that  he  may  have  to  be  a physicist,  mechanic, 
ircountant,  salesman,  organiser  of  labour,  and  judge,  and  you 
■ annot  be  < ducated  to  all  that.  All  that  our  teachers  can  do  is  to 
lay  the.  right  foundation  of  knowledge  and  leave  experience  to  do 
the  rest,  t.o  much  has  been  Baid  and  written  by  able  men  on  this 
point  that  1 <an  but  refer  you  to  their  writings  and  words  for 
I’Uidance  in  forming  your  own  opinions,  but  there  is  one  point  on 


which  I feel  strongly,  and  that  is,  that  there  is  rather  a tendency 
to  discourage  pure  in  favour  of  applied  science.  The  value  oj 
mathematics  in  particular,  as  a training,  should  never  be  over 
looked.  Given  zeal,  I believe  that  mathematics,  and  plenty  of  it 
will  take  a man  further  than  any  other  training.  It  will  give  hia 
that  most  valuable  commodity,  a well-ordered  mind.  A commoc 
experience  is  that  if  a student  experienced  difficulty  in,  say 
advanced  arithmetic,  he  would  go  back  to  it  as  child’s  play  after  ; 
bout  with  algebra,  and  when  algebra  begins  to  get  vague  a dose  ol 
differential  will  send  him  back  to  scoff  at  the  former  difficulty,  and 
so  on  into  higher  fields.  A sound  mathematician  can  always  mort 
readily  specialise  on  a physical  subject  than  another  man — he  h 
trained  to  reason. 

Too  many  engineering  text-books  are  now  written  which  make  a 
boast  of  their  non-mathematical  nature.  It  certainly  makes  the 
book  fatter  and  more  expensive,  but  mathematics  are  labour-saving 
appliances,  and  should  be  used.  Those  who  cannot  use  their 
should  take  the  results  they  produce  for  granted,  like  a labourer 
with  a complicated  automatic. 

The  number  of  successful  barristers  whose  training  has  beer 
mathematical  is  large,  and  any  of  us  who  have  been  in  contact  with 
a barrister  on  a technical  subject  must  have  been  surprised  at  thi 
great  command  of  that  subject  which  he  can  acquire  at  short  notice 
Take  a mathematician,  give  him  a workshop  training,  and  let  him 
read  the  technical  papers  instead  of  the  sporting  columns  of  the 
daily  Press,  and  he  will  make  an  engineer.  If  he  also  has  the  gill 
of  common  sense  and  zeal  for  his  profession  he  will  make  a good 
engineer.  An  engineer  whose  knowledge  of  mathematics  and  pure 
science  is  rudimentary  is  to  his  truly  educated  confrere  much  what 
a pianola  player  is  to  a pianist. 

And  this  brings  me  to  my  conclusion  on  a point  at  which  manu- 
facturers, educationalists,  and  this  Institution  are  on  common 
ground.  For  it  is  only  by  keeping  in  the  forefront  of  scientific  pro- 
duction that  we  can  hope  to  secure  for  ourselves  a prosperou: 
industry  and  a respected  profession. 


Physical  Society  of  London. 

At  the  meeting  held  on  October  22nd,  1909,  Me.  F.  E.  Smith  read 
a paper  entitled  “ On  Cadmium  Amalgams  and  the  Weston  Normal 
Cell.”  Cadmium  amalgams  may  be  solid,  liquid,  or  a mixture  ol 
solid  and  liquid  phaseB,  the  percentage  composition  of  the  phase: 
depending  on  the  temperature.  When  a completely  liquid 
amalgam  is  cooled  below  the  lower  transition  temperature,  th* 
centre  of  the  resulting  solid  is  of  high  cadmium  concentration,  and 
the  outer  skin  of  low  cadmium  concentration.  Diffusion  tends  tc 
produce  uniformity,  and  in  consequence  the  e.m.f.  of  a cell  con 
taining  the  amalgam  is  unstable  for  a considerable  length  of  time 
When  the  amalgam  is  slowly  cooled  to  a temperature  a little  below 
the  lower  transition  temperature,  the  difference  of  concentration 
between  the  inner  and  outer  parts  of  the  amalgam  need  be  only 
small  to  enable  the  outer  skin  to  be  a two-phase  system.  The 
diffusion  process  will  be  slow  and  the  e.h.f.  may  remain  constan! 
for  a very  long  time.  Amalgams  which  were  of  uniform  cadmium 
concentration  throughout  were  obtained  by  chilling  completely 
liquid  amalgams  to  a temperature  of  about  — 50°  C. ; although  no 
initially  stable,  rapid  diffusion  processes  resulted  in  these  amalganr 
becoming  approximately  uniform  throughout  after  a few  days,  ant 
their  electromotive  properties  were  markedly  different  from  those 
of  slowly  cooled  amalgams.  If,  however,  the  temperature  of  suck 
an  amalgam  is  raised  until  two  phases  exist,  subsequent  cooling 
will  not  restore  the  uniform  condition,  and  an  unstable  amalgam 
results.  The  experiments  indicate  that  a 12'5  per  cent,  amalgam 
may  be  safety  used  at  all  temperatures  between  12°  and  60"  C.,  and 
a 10  per  cent,  amalgam  at  all  temperatures  between  0°  and  51°  C. 
Experiments  were  made  on  the  temperature  coefficients  of  the 
anode  and  cathode  limbs  of  the  Weston  normal  cell,  and  show  that 
if  a difference  of  temperature  of  1°  0.  exists,  an  error  of  about  three 
parts  in  10,000  is  introduced. 

A paper  entitled  “ Production  of  Radium  from  Uranium  ” was 
read  by  Mb.  Soddy.  Measurements  on  the  growth  of  radium 
in  the  three  uranium  solutions  purified  by  Mr.  T.  D.  Mackenzie 
between  three  and  four  years  ago  have  shown  that  in  all  the  growth 
of  radium  is  proceeding  at  a rate  proportional  to  the  square  of  the 
time,  within  the  error  of  measurement.  The  methods  of  testing 
have  been  improved,  and  the  ordinary  error  is  not  greater  than 
10_J2  gramme  of  radium.  This  result  indicates  the  existence  of  only 
one  long-lived  intermediate  product  in  the  series  between  uranium 
and  radium. 

Me.  Soddy  next  read  a paper  entitled  “ The  Rays  and  Product 
of  Uranium  X.”  Experiments  have  been  made  with  the 
uranium  X preparations  separated  with  the  help  of  Mr.  A.  S. 
Russell  from  50  kilogrammes  of  pure  uranylnitrata.  It  is  con- 
cluded that  the  parent  of  radium  cannot  be  the  direct  product  of 
uranium  X.  The  experiments,  taken  in  conjunction  with  those 
given  in  the  preceding  paper,  indicate  that  it  is  not  a produotof 
uranium  X at  all,  but  the  subsequent  history  of  the  uranium  X 
preparations  must  be  awaited  before  this  can  be  decided. 

A third  paper,  entitled  “The  production  of  Helium  from  Uranium 
and  Thorium,”  was  also  by  Mb.  Soddy.  Helium  has  been  detected 
in  four  experiments  with  uranium,  in  three  with  thorium,  and  in  one 
with  pitchblende  solutions  carried  out  according  to  the  methods 
already  published. 
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difficulties  in  sub-station  practice. 


[communicated.] 

Owin',  to  the  introduction  of  alternating  current  for  power 
and  lighting  distribution,  the  areas  of  electricity  supply  have 
within  recent  years  become  very  greatly  increased,  and  as  a 
result  the  method  of  distributing  power  at  extra  high  pressure 
and  reducing  it  by  means  of  static  or  rotary  transformers  has 
become  increasingly  prevalent.  This  has  led  to  the  develop- 
ment of  an  entirely  new  set  of  conditions  as  regards  elec- 
trical operation,  which,  in  practice,  differ  from  ordinary 
generating  station  procedure.  Up  to  the  present  not 
very  much  has  been  made  of  the  special  difficulties  to  which 
the  attendants  in  electricity  supply  sub-stations  are  sub- 
jected, and  it  may,  therefore,  be  worth  while  detailing  in  the 
following  paragraphs  typical  instances  of  the  difficulties 
which  have  been  encountered,  and  the  way  in  which  they 
have  been  overcome. 

Owing  to  considerations  of  rental  values  and  the  necessity 
of  economising  in  ground  space,  it  has  become  the  practice 
in  recent  years  to  locate  the  sub-station  either  in  the  base- 
ment of  one  of  the  buildings  in  the  supply  area,  or  even  under 
the  street.  This  is  more  especially  the  case  in  the  large 
centres  of  population,  such  as  the  metropolis.  This  intro- 
duces certain  difficulties  with  regard  to  lighting  and  venti- 
lation, which  are  ably  foreseen  and  planned  for  by  the 
architects  having  charge  of  the  scheme.  There  are,  how- 
ever, incidental  dangers  with  regard  to  the  working  of  the 
supply  which  are  not  always  predetermined.  For  example, 
in  one  sub-station,  which  was  converted  from  an  old  steam 
plant  engine  room,  located  under  a theatre,  and  from  which 
the  whole  of  the  supply  to  the  theatre  was  fed,  the 
whole  room  was  sunk  under  the  level  of  the  roadway, 
although  contained  within  the  building  area  of  the  theatre. 
In  the  reconstruction,  a trap  to  a sewer  I ft.  above  the  floor 
level  of  the  sub-station  was  left  unnoticed,  and  remained 
unguarded  by  any  protective  device  when  the  station 
was  reconstructed.  During  a period  of  heavy 

load  it'  happened,  unfortunately,  that  a torrential  rain- 
fall flooded  the  sewer,  and  the  sub-station  floor  became 
covered  with  water  from  the  trap  to  a level  of  3 ft.,  with 
the  result  that  part  of  the  high-tension  switchgear  was 
submerged.  This,  of  course,  partially  interrupted  the  supply, 
and  a considerable  amount  of  confusion  was  caused  in  the  area 
affected.  The  trouble  was,  however,  diminished  to  a large 
extent  by  the  prompt  action  of  the  switchboard  attendants, 
who  borrowed  a fire  engine  and  pumped  out  the  water  from 
the  sub-station  almost  as  quickly  as  it  entered.  The  only 
device  which  was  permanently  put  out  of  action  was  a small 
high-tension  transformer  on  the  high-tension  board,  which 
had  to  be  removed  and  dried,  and  the  oil  renewed.  After 
the  station  was  cleaned  out  the  trap  to  the  drain  was  stopped, 
in  order  to  prevent  any  recurrence  of  the  trouble. 

Another  evil  which  can  also  be  traced,  in  many  cases,  to 
the  situation  of  the  sub-station  is  the  excessive  amount  of 
dampness  in  the  atmosphere,  and  in  this  connection  it  may 
be  urged  that  sub-station  buildings  placed  below  the  level 
of  the  ground  should  be  protected  by  double  walling  and 
sheets  of  damp-proof  material  between  the  two  walls.  In 
very  marshy  ground  it  is  not  too  much  to  specify  that  con- 
crete shall  be  freely  used,  and,  at  the  lower  levels  at  any 
rate,  cavities  should  be  left  so  that  bitumen  or  pitch  may 
be  mn  in,  in  a continuohs  sheet,  to  form  a protective  course. 
If  means  are  not  taken  to  prevent  the  percolation  of  water 
there  should,  at  any  rate,  be  a provision  for  warming  and 
drying  the  sub-station  chamber.  This  can  be  partly  done 
by  the  heat  developed  in  the  transformers,  which  un- 
doubtedly has  a drying  effect  upon  the  atmosphere,  and  may 
be  assisted  by  providing  a gentle  circulation  of  air  by  means 
of  a fan.  If  such  precautions  are  neglected,  serious  accidents 
may  occur  upon  the  high-tension  apparatus  due  to  the  depo- 
sition of  moisture  upon  the  insulators.  In  one  sub-station 
the  high-tension  current  is  conducted  along  a path  near  the 
wall  by  means  of  separate  rubber-insulated  cables,  cleated 
with  porcelain  insulators  to  the  wall.  When  a damp  cloth 
touched  the  glazed  brick  wall  and  the  outside  of  either  cable, 
as  was  almost  inevitable  when  cleaning  down  the  walls  of 
the  sub-station  in  the  usual  way,  a number  of  crackling 


sparks  were  emitted,  about  in.  long.  Such  disruptive 
discharges  might  very  easily,  in  course  of  time,  penetrate 
the  insulation  of  the  cable  and  cause  a serious  breakdown. 
The  remedy  adopted  was  to  keep  the  walls  near  the  cables 
quite  dry  by  means  of  heat;  and  tanning,  as  above 
described. 

In  many  cases  the  switching  arrangements  of  a trans- 
former sub-station  are  very  carelessly  designed.  So  far  as 
possible  the  rule  which  has  become  general  in  the  generating 
station,  that  is  to  say,  that  each  switchboard  should  be  its 
own  wiring  diagram,  should  be  followed  in  the  sub-station, 
but  owing  to  restricted  space  and  the  consequent  crowding 
of  apparatus,  this  rule  is  not  followed  so  strictly  as  it 
might  otherwise  be.  This  has  its  effect  in  many 
instances  upon  the  operation  of  the  sub-station,  as  will 
be  evidenced  by  the  following  incident.  In  one  ot  the 
main  transformer  sub-stations  on  a widely-extended  supply 
system  it  is  the  practice,  after  the  load  of  the  day  has 
come  down  to  a minimum  value  at  about  1 o clock  a.m.,  to 
shut  down  all  the  transformers  but  one  on  each  phase,  in 
order  to  avoid  the  iron  losses  due  to  superfluous  trans- 
formers. The  switchboard  attendant  in  this  sub-station  was 
not  particularly  careful  to  observe  that  the  high-tension  and 
low-tension  switches  which  he  handled  corresponded . in 
every  case,  and  the  result  was  that  he  left  the  low-tension 
side  of  one  transformer  connected  to  the  network  of  the  dis- 
tributing area,  opening  all  the  other  low-tension  circuits, 
while  he  left  the  high-tension  side  of  another  transformer 
connected  to  the  feeders.  The  result  was  that,  as  this 
particular  sub-station  was  left  completely  isolated  from 
the  remainder  of  the  low-tension  system  at  night  time, 
the  load  was  cut  off  the  whole  of  the  area  fed  by  this  station. 
It  was  not  noticed  immediately,  as  the  sub-station  lighting 
was  fed  from  a separate  small  transformer,  and  it  was  not 
until  reports  of  the  extinction  of  lighting  were  received  that 
the  mistake  could  be  rectified. 

Probably  the  majority  of  the  difficulties  occurring  in  static 
transformer  sub-stations  are  due  in  some  way  or  another  to 
the  transformers  themselves.  They  are  of  the  type  of  appa- 
ratus which  causes  trouble  by  being  apparently  so  simple  as 
to  require  no  supervision,  and  in  large-sized  sub-stations  the 
units  are  generally  so  bulky  as  to  prohibit  very  frequent  or 
thorough  overhauling.  For  this  reason  supply  and  distri- 
bution by  means  of  static  transformers  is  not,  perhaps,  quite 
so  simple  a matter  as  it  would  appear  at  first  sight.  Quite 
apart  from  initial  difficulties  due  to  carelessness  on  the  part  of 
erectors — such  as,  for  example,  a case  which  actually 
occurred  in  which  a transformer  was  completely  burned  out 
because  it  was  connected  up  the  wrong  way  about ; that  is 
to  say,  with  the  high-tension  feeders  connected  to  the  low- 
tension  terminals  of  the  transformer — a good  many  unfor- 
tunate occurrences  may  take  place  during  the  course  of 
running.  In  one  sub-station  of  this  nature  three  trans- 
formers of  50  kw.  each,  converting  from  3,000  to  200  volts, 
failed  one  after  another  within  18  months  of  their  install- 
ation. The  trouble  was  at  first  attributed  to  defective 
design,  and,  on  this  being  rebutted,  all  sorts  of  fantastic 
theories  as  to  voltage  surges  along  the  high-tension  cable 
breaking  down  the  insulation  were  advanced.  As  a matter 
of  fact,  however,  it  was  probably  simply  due  to  defective 
drying  of  the  transformers,  as,  owing  to  some  amount  of 
urgency  when  the  transformer  sub-station  was  first  put  into 
commission,  the  transformers  were  not  dried  out  at  all  in 
the  sub-station  before  the  oil  was  put  in.  They  were  never 
loaded  beyond  75  per  cent,  of  their  full-load  capacity,  and, 
owing  to  a slowiy  increasing  demand  in  the  area,  they  had 
during  this  period  plenty  of  time  for  rest,  lhat  this  ex- 
planation seems  to  be  the  correct  one  is  supported  by  the 
fact  that  upon  the  transformers  being  reinsulated  they  were 
run  for  a long  period  with  full-load  current  through  the 
coils,  both  before  • and  after  the  oil  was  put  into  the  trans- 
former chambers,  and  this  measure  obviated  any  further 
trouble  from  this  cause. 

An  experience  with  transformers  due  to  a faulty  coil  in 
one  of  the  windings  may  be  of  interest  to  engineers  engaged 
in  sub-station  practice.  One  of  the  transformers  suddenly 
broke  down  on  night  load,  and  refused  to  take  up  its  share 
of  the  load.  Curiously  enough,  the  secondary  coils  appeared 
quite  in  order  when  a continuity  test  was  applied  to  them. 
Moreover,  the  low-tension  voltage  was  correct  when  high- 
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tension  current  was  switched  in  on  no  load.  The  curious 
feature  was  that  when  the  transformer  was  put  on  to  its 
ordinary  working  load,  it  refused  to  take  more  than  from 
20  to  30  amperes  on  the  primary,  when  it  should  have 
taken  about  130  amperes.  There  was  nothing  for  it  but  to 
return  the  whole  transformer  to  the  makers  for  repairs. 

With  the  increasing  use  of  oil-insulated,  high-tension 
switchgear  for  sub-station  practice,  a note  may  be  made 
concerning  trouble  which  occurred  in  connection  with  one  of 
these  switches.  It  is  not  intended  in  any  way  to  minimise 
the  advantages  of  this  type  of  switch,  as  it  is 
undoubtedly  the  best  form  of  construction  for  such  an 
occasion,  but  it  may  be  noted  that  care  should  be  taken  to 
guard  against  danger  due  to  the  expansion  of  hot  oil  in  the 
switch  chambers.  In  one  such  sub-station,  high-tension 
switches  were  installed  which  worked  in  tanks  of  oil.  On 
the  top  of  the  tank  a hole  was  provided,  about  1 in.  in 
diameter,  which  served  as  an  outlet  for  the  oil  in  case  of 
expansion.  On  one  occasion,  when  a jointer  was  working 
over  one  of  these  switches,  the  oil  shot  out  from  the  hole 
with  considerable  force, : owing  to  sudden  expansion  and 
insufficient  outlet,  and  completely  spoiled  the  man’s  clothes. 
It  is  quite  easily  conceivable  that  such  an  occurrence  might 
have  much  more  serious  consequences,  as  the  oil  was  hot, 
and  only  a happy  chance  prevented  the  man’s  face  from  being 
in  the  way  of  the  discharge.  Since  this  occurrence,  small 
zinc  shields  have  been  made  and  placed  as  baffle  plates  over 
the  holes,  so  that  any  oil  which  is  ejected  from  the  switch 
chamber  is  diverted  away  from  any  person  in  front  of  the 
switch  at  the  time. 

The  above  notes  do  not  profess  to  be  any  connected  account 
in  sequence  of  the  difficulties  which  may  arise  in  static  trans- 
former sub-station  practice ; they  are  merely  given  as 
examples  derived  from  practical  working  experience  which 
may  serve  as  guides  to  correct  items  of  practice  as  found  at 
present,  and  having  merit  because  they  are  derived  directly 
from  practical  handling  of  the  plant  described. 


NOTES  ON  TRADE  ABROAD. 


{Concluded  from  page  715.) 

From  statistics  quoted  in  the 
Traders  Asking  # recently  issued  report  of  the  Advisory 
Questions.  Committee  on  Commercial  Intelli- 
gence, it  appears  that  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade  is 
being  made  greater  use  of  every  year.  Personally, 
we  have  always  found  the  Department  courteously 
willing  to  assist  us  as  editors,  and  the  more  the  trading 
members  of  the  community  recognise  this  willingness  and 
also  the  ability  of  the  Department  to  furnish  information 
of  real  value,  the  greater  will  be  their  desire  to  avail  them- 
selves of  its  resources.  In  the  year  1906  the  number  of 
inquiries  totalled  only  5,544  (an  increase  of  25  per  cent, 
on  1905),  but  in  1907  they  were  nearly  doubled,  being 
9,231.  The  rate  of  increase  in  1908  was  not  so  large,  the 
total  being  11,267,  of  which  6,764  were  written  inquiries, 
and  4,503  personal.  For  the  first  half  of  the  current  year 
the  inquiries  made  were  at  the  rate  of  12,558  per  annum, 
but  as  the  rate  is  continuously  increasing  the  total  for  1909 
when  ended  will  go  a good  deal  beyond  that  figure. 

For  the  benefit  of  trading  readers  who  have  never  yet 
turned  to  the  Department  for  assistance  in  times  of  difficulty, 
we  may  indicate  briefly  the  nature  of  the  matters  covered  in 
inquiries  received  from  firms  desirous  of  opening  up  or  of 
developing  foreign  trade  in  specified  countries  : — 

Commercial  statistics ; names  of  firms  abroad  engaged  in 
particular  trades  or  industries ; import,  excise,  and  consumption 
duties ; port,  harbour  and  tonnage  dues  and  other  charges  on 
shipping ; Customs  regulations ; foreign  and  colonial  contracts 
open  to  tender ; sources  of  supply  and  prices  of  commercial 
products ; foreign  patent,  trade  marks  and  merchandise  marks 
legislation  ; regulations  concerning  commercial  travellers  ; trading 
licences;  Consular  fees;  certificates  of  origin;  and  methods  of 
packing  and  means  of  transport. 

The  classified  lists  of  possible  buyers  of  British  goods  in 
foreign  countries  and  British  Colonies  are  revised  from  time 
to  time,  and  specialised  lists  are  supplied  to  British  traders 


who  make  application  for  them.  The  report  says  that  there 
is  evidence  that  these  lists  are  greatly  appreciated. 

For  several  years  past  the  Depart- 
Circulating  Information,  ment  has  reserved  for  British  manu- 
facturers and  merchants  only  in  the 
first  instance,  reports  regarding  possible  openings  for  trade, 
&c.  The  circulation  of  this  information  to  the  various 
Chambers  of  Commerce  enabled  members  of  those  bodies  to 
have  a reasonable  start  of  foreign  competitors  who  might 
later  see  the  reports.  But  this  favoured  members  of  these 
Chambers  to  the  exclusion  of  British  firms  who  were  not 
members  but  for  whose  benefit  a Government  Department  exists 
quite  as  much  as  for  anybody  else.  The  present  Committee 
in  1907  introduced  an  extension  of  the  principle  by  establish- 
ing a list  of  British  firms  who  desired  to  be  kept  directly  posted 
in  such  matters  by  the  Department.  At  June,  1909,  there 
were  on  the  list  1,321  firms,  but  we  venture  to  believe  that 
that  number  will  be  largely  increased  before  long.  Elec- 
trical firms  would  do  well  to  avail  themselves  of  this 
opportunity,  and  see  what  benefit  there  is  to  be  derived 
from  it.  When  we  ask  for  Governmental  assistance  in  the 
extension  of  our  national  trades,  we  should  see  that  full  advan- 
tage is  taken  of  the  privileges  that  are  ours  for  the  asking. 
It  occurs  to  us  that  the  Department  may  experience  difficulty 
in  confining  its  information  to  purely  British  firms,  but  no 
doubt  it  has  a fixed  line  upon  which  it  conducts  searching 

• investigations  as  to  whether  a firm  desiring  to  go  on  the  list 
is  purely  British,  or  is  an  importer  with  a British  title. 
Otherwise  we  are  simply  helping  the  foreigner  to  supplement 

• the  information  prepared  for  him  by  his  own  Government 
Consuls.  After  all,  the  foreigner  in  his  own  country,  if  he 
be  better  served  with  Consular  information,  as  frequently 
appears  to  be  the  case,  is  already  more  favourably  placed  than 
is  his  British  rival,  and  he  may  not  need  to  take  advantage  of 
our  Consular  suggestions.  Our  advantage  lies  in  the  reports 

T , . being  specially  prepared  for  British 

Through  Bntisn  eyes  aruj  for  British  manufacturers  or 
bpectac  es.  exploiters,  and  they  are  of  special  value 
only  when  they  are  prepared  by  men  who  know  something 
about  what  they  are  reporting  upon.  Our  feeling  has  long 
been  that  a Consul  who  is  looking  after  the  possibilities  of 
doing  trade  in  cotton  or  pigs  cannot  give  specialised  or 
valuable  information  regarding  electrical  openings.  He  may 
tell  us  that  an  electric  lighting  or  traction  plant  exists  which 
means  continuous  demand  for  its  cognate  supplies,  or  that  a 
scheme  is  on  foot  in  such  a place,  but  unless  he  has  been 
associated  somehow  or  other  with  electrical  business  or 
engineering,  he  is  likely  to  overlook  important  possibilities, 
or  to  send  information  which,  while  being  too  meagre  on 
important  points,  is  almost  extravagant  in  its  detail  regarding 
unnecessary  matters.  For  the  present,  as  we  have  said 
before,  we  have  to  accept  what  we  can  get  as  a general 
guide,  and  by  despatching  our  own  electrical  representatives, 
who  possess  aptitude  for  searching  out  electrical  possibilities, 
get  really  to  the  bottom  of  things,  each  for  himself.  It  is  a 
costly  procedure,  no  doubt,  so  many  of  us  covering  the  same 
ground,  but  there  is  so  much  to  be  done  if  we  get  “ right 
there  ” straight  away,  that  we  may  each  well  repay  our  own 
expenditure  in  the  connections  that  we  establish  for  the 
future,  as  well  as  by  laying  up  for  ourselves  a knowledge  of 
the  market,  gained  from  a close  intimacy  with  it — knowledge 
that  never  entirely  loses  its  value,  though  it  might  require 
refreshing  every  few  years. 

As  bearing  upon  the  foregoing,  we 
Ocular  Demonstration  may  say  that  it  is  very  satisfactory  to 
(or  Trade  Reporters,  learn  from  the  report  of  the  Committee 
that  newly  appointed  Consularofficers, 
before  proceeding  to  their  posts,  are  now  attached  for  a short 
period  of  service  to  the  Commercial  Intelligence  Branch, and 
arrangements  have  also  been  made  by  the  Foreign  Office 
whereby  II.M.  Commercial  Attaches,  and  occasionally  II. M. 
Consular  officers,  visit  the  chief  manufacturing  and  com- 
mercial centres  of  the  United  Kingdom  from  time  to  time,  in 
order  to  become  better  acquainted  with  the  kind  of  informa- 
tion which  it  is  desirable  should  be  furnished  for  the  benefit 
of  British  trade.  A little  local  acquaintance  is  better  than 
none  at  all,  of  course,  and  if  such  visits  are  going  to  make 
Consular  officials  more  efficient  instruments  in  helping  us  in 
the  commercial  fight  abroad,  by  all  means  let  them  take  place. 
We  fear,  however,  that  any  visitor,  knowing  no  one  branch  of 
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industry  better  than  others,  and  only  having  a general  idea 
of  all,  would  be  likely  to  end  with  copious  notes  covering 
practically  every  class  of  industry,  with  everything 
electrical,  everything  engineering,  everything  textile,  and 
so  on ; but  much  of  this  knowledge  he  could  get  without 
going.  His  Department,  no  doubt,  arms  him  with  all 
sorts  of  commercial  reference  books,  but  beyond  all  these 
is  there  not  a further  need  ? Does  it  not  seem  that 
reports  or  statements  expressly  prepared  by  a specialist  in 
each  of  the  various  trade  departments  would  be  likely 
to  bring  out  in  permanent  form  for  reference  detailed 
particulars  of  just  what  the  manufacturers,  and  traders 
want  to  sell  abroad,  or  the  kind  of  things  which  by 
adaptation  they  can  make  ? For  example,  let  a man  who 
knows,  or  is  capable  of  intelligently  ascertaining,  all  about 
the  electrical  engineering  capabilities  of  the  country, 
specialise  on  what  electrical  firms  can  do,  or  want  to  do, 
indicating,  after  conference  with  the  representative  electrical 
firms  in  different  sub-3ections  of  our  industry,  with  what 
kind  of  information  the  Consuls  can  best  aid  them.  Let 
specialists  in  the  textile  trades,  in  textile  engineering,  in 
railway  engineering,  prepare  similar  statements  for  these 
departments,  and  so  on  throughout  the  whole  of  the 
kingdom  and  through  the  whole  length  and  breadth  of  our 
industries.  Then  place  such  information  as  this  in  the 
hands  of  the  Government  agent  who  is  going  abroad.  A 
full  mastery  of  its  contents  should  form  part  of  a man’s 
training  and  equipment  if  he  goes  to  represent  British 
industrial  interests.  Would  such  material  not  be  a safer 
guide  for  him  than  what  he  would  be  likely  to  pick  up  in 
a run  through  a score  of  commercial  or  manufacturing 
districts  ? If  it  be  desirable,  let  the  commercial  expeditions 
of  these  attaches  and  Consular  agents  tour  through  the  high- 
ways of  our  industries  for  the  purpose  of  being  profoundly 
impressed  with  their  variety,  their  magnitude  and  their 
capabilities,  and  getting  a pronounced  local  touch,  but  let 
them  also  carry  back  abroad  the  mo3t  complete  specialised 
information  in  the  form  of  the  reports  we  have  proposed. 
They  will  thus  be  doubly  armed,  and  will  be  able  to  furnish 
us  with  just  that  kind  of  useful  information  for  which  we 
are  all  athirst. 

The  report  in  its  second  section 
Special  Missions  Abroad,  states  that  the  policy  of  sending 
special  commercial  missions  to  various 
foreign  countries  and  British  possessions  has  been  continued, 
such  markets  as  Australia  and  New  Zealand,  Canada  and 
Newfoundland,  and  Asiatic  Turkey  (Mesopotamia  and  Syria 
and  Palestine)  having  been  visited.  In  Section  III  it  goes 
into  the  question  of  permanent  trade  representation  in 
India  and  the  Colonies,  with  a view  to  ensuring  that 
a service  of  commercial  intelligence,  similar  to  that 
already  afforded  by  H.M.  Consular  officers  in  foreign  coun- 
tries shall  be  maintained.  The  Crown  Colonies  and  certain 
of  the  self-governing  Colonies  nominated  48  officers  to 
answer  inquiries,  either  from  the  Commercial  Intelligence 
Branch,  or  from  individual  firms.  Four  special  Trade 
Commissioners  were  appointed  in  1908  to  visit  Canada, 
Australia,  New  Zealand  and  South  Africa,  these  being 
Messrs.  Richard  Grigg,  C.  Hamilton  Wickes,  G.  H.  F. 
Rolleston  and  E.  Sothern  Holland,  and  the  whole  time  of 
these  gentlemen  is  devoted  to  the  investigation  of  the  trade 
conditions  and  requirements  of  the  respective  Colonies,  with 
a view  to  watching  the  movement  of  foreign  competition 
and  to  reporting  on  all  matters  which  may  tend  to  the  pro- 
motion of  new  or  increased  trade  between  the  Mother 
Country  and  other  portions  of  the  Empire.  By  means  of 
the  co-operation  of  these  special  commissioners,  the  corres- 
pondents already  mentioned,  and  a number  of  local  corres- 
pondents in  Canada,  Newfoundland,  Australia,  New  Zealand 
and  South  Africa  appointed  by  the  Home  Government,  it  is 
expected  that  our  traders  will  derive  considerable  benefit  in 
the  promotion  of  business  in  the  over-seas  dominions. 

Arrangements  have  further  been 
Other  Points.  made  for  the  exchange  of  information 
between  the  Commercial  Intelligence 
Branch  and  the  Director-General  of  Commercial  Intelligence 
in  India.  The  Government  of  India  has  sanctioned  a system 
of  telegraphic  communication  with  the  Commercial  Intelli- 
gence Branch,  under  which  information  required  by  firms  in 
the  United  Kingdom  may  be  obtained  for  them  by  the  C.I. 


Branch  on  deposit  of  a sum  sufficient  to  cover  the  cost  of 
inquiry  and  reply. 

Other  points  touched  upon  in  this  important  report  in- 
clude the  steps  taken  by  the  Branch  to  ascertain  the  probable 
effect  of  proposed  changes  in  the  tariffs  of  foreign  countries 
likely  to  affect  British  trade.  Further  on,  in  alluding  to 
the  taxes  imposed  on  commercial  travellers  in  British 
Colonies,  the  report  says  that  inquiries  have  shown  that  these 
taxes,  though  irritating  and  vexatious,  particularly  when 
levied  in  British  Colonies  on  travellers  from  the  United 
Kingdom,  do  not  operate  to  any  large  extent  in  restraint  of 
British  trade,  except  in  one  or  two  instances  in  which  the 
amount  of  the  tax  is  very  high.  It  does  not  appear  that  the 
British  commercial  travellers  are  under  any  greater  disability 
in  regard  to  these  taxes  than  travellers  of  other  nationalities. 
Therefore  it  is  not  proposed  to  take  any  action  in  regard  to 
the  matter.  Those  who  decide  to  study  this  report  in  extenso , 
will  find  references  to  certificates  of  value  for  goods  exported 
to  the  U.S.A.,  and  to  a proposed  international  conference 
on  the  laws  relating  to  bills  of  exchange. 

AVe  welcome  the  report  as  showing 
The  Most  “Live”  that  the  0.1.  Branch  of  the  Board  of 
Government  Department.  Trade  is  now  year  by  year  rendering 
more  valuable  assistance  to  the  cause 
of  British  trade  abroad.  AVe  profoundly  hope  that  Depart- 
ment will  be  the  most  “ live  ” of  all  the  Government  offices, 
that  it  will  redouble  its  efforts  in  bringing  its  organisation 
legitimately  to  the  assistance  of  our  exporters,  and  that  the 
electrical  firms  who  are  in  need  of  such  aid  as  it  can  give, 
will  keep  the  Department  well  occupied  with  a [continuous 
stream  of  intelligent  inquiries. 


The  Workmen’s  Compensation  Act. — Statistics  have 

recently  been  published  by  the  Home  Office  in  connection  with  the 
Workmen’s  Compensation  Act.  Figures  are  generally  dull  read- 
ing, but  these  reveal  some  interesting  facts  with  regard  to  acci- 
dents and  industrial  diseases.  Particulars  were  required  by  the 
order  of  the  Secretary  of  State  to  be  furnished  by  certain  indus- 
tries, viz.,  mines,  quarries,  railways,  factories,  harbours,  docks,  &c., 
constructional  work  and  shipping.  These  particulars  were  to 
include  (inter  alia)  the  number  of  fatal  cases,  the  number  of  dis- 
ablement cases,  and  the  duration  of  the  disablement.  Particulars 
in  relation  to  industrial  diseases  were  to  be  given  separately  from 
other  causes  of  death  or  disablement,  and  the  nature  of  the  disease 
was  to  be  specified.  The  gros3  total  of  compensation  paid  to  work- 
men in  the  above  industries  during  the  year  1908  was  no  less  than 
£2,080,672.  This  represented  3,473  cases  of  death  and  325,484 
cases  of  disablement.  It  is  clear  from  the  statistics  that  of  all 
workmen  who  have  been  affected  by  the  Act,  the  miner  should  be 
the  most  grateful.  One-third  of  the  fatal  cases  during  1908 
occurred  in  mines,  while  nearly  one-half  of  the  men  who  were  dis- 
abled in  the  industries  above  mentioned  are  miners.  Again,  of  the 
2,260  persons  who  suffered  from  industrial  disease,  no  fewer  than 
1 550  were  miners.  Of  these  386  were  cases  of  nystagmus,  6 of 
ankylostomiasis,  459  of  beat  hand,  537  of  beat  knee,  67  of  beat 
elbow,  and  87  of  inflammation  of  the  synovial  lining  of  the 
wrist  joint  and  tendon  sheaths.  It  is  noteworthy  that  none 
of  the  disease  cases  at  mines  had  a fatal  termination; 
there  were,  however,  1,689  disablement  cases,  in  respect  of  which 
£13,382  was  paid  during  the  year ; of  these  139  (£2,490)  were 
continued  from  the  previous  year.  Of  the  remaining  disease  cases 
lead  poisoning  accounts  for  421,  anthrax  for  23,  arsenic  poisoning 
for  15,  chrome  poisoning  for  20,  compressed-air  illness  for  10. 

Sec.  8 of  the  Act  requires  that  before  a claim  can  be  made  in 
respect  of  disablement  caused  by  an  industrial  disease,  the  work- 
man must  either  have  been  certified  by  a certifying  or  other 
appointed  surgeon  to  be  suffering  from  and  disabled  by  the  disease, 
or  have  been  suspended  from  his  employment  under  special  rules 
or  regulations  made  under  the  Factory  Act  on  account  of  having 
contracted  the  disease. 

Returns  which  have  been  obtained  from  the  certifying  and  other 
appointed  surgeons  of  the  certificates  issued  by  them  show  that 
1(562  certificates  were  issued,  66  certificates  of  refusal  to  certify 
disablement,  89  certificates  of  suspension,  7 certificates  of  refusal 
to  suspend  and  6 supplementary  certificates  under  Regulation  5. 
Of  the  certificates  of  disablement,  3 related  to  ankylostomiasis, 
319  to  nystagmus,  1 to  compressed-air  illness,  312  to  beat  hand, 
488  to  beat  knee,  67  to  beat  elbow,  and  63  to  inflammation  of  the 
synovial  lining  of  the  wrist  joint  and  tendon  sheaths  All  of  the 
above  occurred  in  mines,  except  two  cases  of  beat  hand  in  fac- 
tories  one  case  of  beat  knee  in  domestic  service,  and  one  case  each 
of  beat  elbow  and  inflammation  of  the  wrist  joint  in  factories. 
The  figures  may  be  compared  with  the  figures  of  cases  in  which 
compensation  was  paid  during  the  year. 

The  latter  considerably  exceed  the  number  of  certificates  of  dis- 
ablement or  suspension  issued  by  the  surgeons.  It  is  understood 
that  in  so  ne  cases  the  employer  doe3  not  require  a form  »1  certificate 
of  suspension  from  the  certifying  surgeon  before  admitting  the 
workman’s  claim  ; and  also  that  in  some  cases  the  certificite  of  the 
“works”  doctor  is  accepted  by  the  employer  as  sufficient. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


HAITI. — Invoices  for  goods  sent  to  Haiti  must  state  the  marks, 
countermarks  and  numbers  on  and  quantity  of  the  packages, 
the  detailed  contents  of  each,  the  price  of  the  goods,  the 
freight,  expenses,  and  port  of  shipment,  and  must  be  a literal 
reproduction  of  the  consignor’s  books.  If  the  goods  are  to 
order,  the  words  “ to  order  ” must  be  inserted  in  lieu  of  the 
consignee’s  name.  Invoices  muBt  be  submitted  to  a Consul 
of  the  Republic  for  certification  and  must  contain  at  the 
foot  the  following  declaration  to  be  signed  before  a Commis- 
sioner or  other  duly  authorised  person  : "I  affirm  that  this 
invoice  is  the  faithful  and  true  expression  of  the  truth,  that 
it  agrees  with  my  books  in  every  particular  ; that  no  altera- 
tion has  been  made  in  the  usual  description  in  the  weight, 
quality,  or  quantity  of  the  articles  therein  specified.” 
Invoices  must  be  presented  in  triplicate  and  should  state  the 
exact  net  and  gross  weights.  The  net  weight  of  each  class 
of  goods  in  one  package  should  be  stated  and  the  origin  of 
the  goods  should  be  declared  on  all  invoices.  The  value  on 
whirh  acl  valorem  duty  is  calculated  is  the  cost  price  of  the 
goods  at  the  place  of  production  converted  into  legal 
currency  with  an  additional  10  per  cent,  for  expenses. 

Surtaxes  of  50  per  cent,  and  33§  per  cent.,  in  all  83J  per 
cent,  are  levied  in  addition  to  the  duties  named  below. 
Duties  are  calculated  in  American  gold,  i.e.,  piastre  = 4s.  2d. 

The  following  goods  are  admitted  free  of  duty  : Machines 
of  all  kinds  and  their  accessories  for  industry,  and  also 
machines  for  the  purposes  of  working  the  soil  or  preparing 
produce  of  the  country  ; hydraulic  presses,  hydraulic  wheels. 


The  following  duties  are  payable : — 

Piastres. 

Iron  boilers 

•50  per  100  lb. 

Small  bells 

'50  per  doz. 

Axles,  wrought  or  cast-iron 

1 per  100  lb. 

Wire,  brass  or  iron  

Lamps,  complete,  standing  or  hanging  and  so- 

•05  per  lb. 

called  bracket  lamps,  fine  

2 each. 

Do.  do.  ordinary 

1 

Do.  do.  common,  standing  ... 

•50  „ 

Do.  do.  medium  

2 per  doz. 

Do.  do.  small 

1 

Chandeliers  

20  % ad  val. 

Earthenware  

T2  per  12  pieces. 

Pipes,  wrought  or  cast-iron 

'50  per  100  lb. 

Porcelain  opaque 

6 per  hogshead. 

„ fine  and  common  ...  

•03  each. 

Goods  which  can  in  no  way  be  assimulatei  to 


any  entry  of  the  tariff  pay  a duty  of  ...  20  % ad  val. 


NEW  PATENTS  APPLIED  FOR.  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messes.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  822,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


24,431.  “ Improvements  in  dynamo-eleotric  machines.”  P.  W.  Carter. 
October  25th. 

24,437.  “ Process  of  manufacturing  materiat  for  metallic  files  6f  electrio 
incandescent  lamps.”  E.  Rchstrat.  October  25th. 

84,444.  11  Improvements  in  boosters,  balanoers,  and  motor-generators 'for 
use  on  direct  and  alternating  current  circuits.”  A.  M.  Taylor.  October  25th. 

24,453.  " Improvements  in  circuit  closers  for  automatio  electrio  burglar 
alarms.”  If.  B.  Collier.  (Date  applied  for  under  Rule  13,  November  26th, 
1908.  An  invention  comprised  in  application  No.  25,525  dated  November  2Cth, 
1908).  October  25th. 

24,49s.  " Method  of  utilising  the  gases  resulting  from  reduction  operations 
carried  out  in  electric  furnaces  and  electric  furnaces  for  carrying  out  the 
same.”  A.  Hkj.i  enstein.  October  25th.  (Complete.) 

24,500.  “ Improved  electric  gas-igniter.”  F.  Deimel.  Ootober  25th. 
(Complete.) 

24.601.  "Improvements  in  eleotrical  conduits  and  accessories.”  L.  Milne. 
October  26th. 

24,565.  “ Improvements  in  or  relating  to  electric  arc  lamps  of  the  inverted 
or  flame  type.”  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens  Schuckertwerke 
G.m.h.H.  Germany).  October  26th.  (Complete.) 

24,666.  *'  Improvements  in  electric  arc  lamps.”  H.  Hirst  and  A.  E.  Angold. 
October  26th. 

24,588.  " Improvements  in  or  relating  to  telephone  receivers.”  B.  D.  Willis, 
(Date  applied  ior  under  Sec  91  of  the  Act,  October  28th,  1908,  being  date  of 
application  in  United  States.)  October  26th.  (Complete.) 

24.602.  “ Improvements  in  and  relating  to  arrangements  of  circuits  for 
magneto  ignition  purposes."  J.  L.  Milton.  (Date  applied  for  under  Rule  18, 
October  20th,  1904.  An  invention  comprised  in  application  No.  22,271, 
dated  October  20th.  October  26th.  (Complete.) 

24.615.  "Improvements  in  and  relating  to  a telephono  exchange  system.” 
1 E.  i i.e  :im.  (Dato  applied  for  under  Rule  18,  Deifbmber  14th,  1908.  An 
invention  comprised  in  application  No.  27,189,  dated  Deocmber  14th,  1908.) 
October  26th.  (Complete.) 

21  '16.  " Improvements  in  and  relating  to  a telephone  exchange  system.” 
E.  E.  Clement.  (Unto  applied  for  under  Rule  13,  Deeembor  14th,  1908.  An 
Ion  compri  ei  in  npplioation  No,  27,139,  dated  December  11th  1908.) 

Ootober  20th.  (Complete.) 

24.681.  1'rooess  for  utilising  the  spongy  zinc  obtained  oleetrolytically." 

October  26th.  (Complete.) 

24.682.  " Lie -trically  rosot  gravity  CBcapemont.”  W.  D.  Walden.  Ootober 
27th.  (Complete.) 

24,671,  " Improv,  ments  in  revorsing  switches  and  the  arrangement  of  the 
electric  circuit  connections  therewith  for  tho  purpose  of  reversing  oleotrio 
motors.”  D.  R.  Lloyd.  Ootober  27th. 


24,683.  “ Improvements  in  and  relating  to  the  sheathing  of  insulated  elec- 
trical conductors.”  Siemens  Bros.  & Co.,  Ltd.,  H.  W.  Handcock,  A.  H. 
Dykes  aud  J.  J.  Rawlings.  Ootcber  27th. 

; (24,687.  “Improvements  in  electric  explcders  actuated  by  aicbimedean 
sorews.”  Siemens  Bros.  & L'o.,  Ltd.  (Siemens  & Halske  Akt.-Ges.,  Geimany.) 
October  27th.  (Complete.) 

24,697.  “Improvements  in  or  relating  to  electrodes  for  electric  furnaces." 
L.  Ruthenburg,  October  27th. 

24,704.  “ Improvements  in  telephone  exchanges.”  Siemens  Bros.  & Co., 
Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  October  27th.  (Complete.) 

24,716.  “ Improvements  in  electrolytic  apparatus  for  the  production  of  pure 
oxygen  and  hydrogen.”  R.  Eycken,  C.  Le  Roy  and  R.  Moritz.  (Date  applied 
applied  for  under  Sec.  91  of  the  Act,  December  9th,  1908,  beiDg  date  of 
application  in  France.)  October  27th.  (Complete.) 

24.783.  “ New  or  improved  system  of  wiring  for  and  connecting  electric  meters 
for  office  buildings,  hotels,  tenement  houses,  Hats,  and  the  like.”  T.  F.  Tate, 
October  28th. 

24,735.  “Improvements  in  eleotro-deposition  apparatus.”  A.  F.  Harris. 
October  28th. 

24,745.  “ An  apparatus  by  means  of  which  high  voltage  electrio  currents  can 
be  modified,  measured  and  used  for  medical  and  other  purposes.”  G.  W. 
Chapman.  October  28th. 

24.769.  “ Improvements  in  ceiling  roses  for  electric  lamps,”  L.  M.  Water- 
house.  Ootober  28oh.  (Complete.) 

24.770.  “Improvements  in  electrical  fittings,  such  as  ceiling  roses,  fuse- 
boxes,  switch  and  the  like.”  L.  M.  Waterhouse.  October  28th.  (Complete.) 

24.771.  “ Improved  combination  coupling  for  electric  conductors.”  L.  M. 
Waterhouse.  October  28th.  (Complete.) 

24.784.  “Electric  hydraulic  press.”  Maschinenfabrik  Oerlikon.  (Date 
applied  for  under  Sec.  91  of  the  Act,  November  19th,  1908,  being  date  of 
application  in  Germany.)  October  28th.  (Complete.) 

24,796.  “Improvements  in  sound  intensifiers  for  use  in  telephones  and  such- 
like instruments.”  E.  T.  Hincks.  October  28th. 

24,812.  “ Improvements  in  automatic  telephone  exchanges.”  Siemens  Bros, 
and  Co.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  October  28th.  (Complete  ) 
24,818.  “ Improvements  in  or  relating  to  electrical  heating  apparatus.”  A.  F. 
Berry.  October  28th. 

24,829.  “Improvements  in  or  relating  to  electric  heating  apparatus.”  A. 
Tepreau.  October  28ch.  (Complete.)  - 
24,843.  “ Improvements  in  and  relating  to  the  electric  driving  of  vehicles.” 
Akt.-Ges.  Brown,  Boveri  et  Cie.  (Date  applied  for  under  Seo.  91  of  the 
Act,  December  I8ch,  1908,  being  date  of  application  in  Germany.)  October  28tb. 
(Complete.) 

24,892.  “ Improvements  in  conduit  fittings  for  electrical  and  other  purposes, 
and  in  the  manufacture  of  same.”  A.  Srampton  and  F,  Osborne.  (Date 
applied  for  under  Rule  13,  April  10th,  1909  ; an  invention  comprised  in  Applica- 
tion No.  8,601,  dated  April  10th,  1909.)  October  29th.  (Complete.) 

24,901.  “ Improved  device  for  securing  electric  ceiling  roses  to  ceiling-roBe 
boxes.”  E.  8.  Bradburn  and  Drake  & Gorham,  Ltd.  October  29th. 

24,950.  “ Appliances  or  means  for  mounting  incandescent  electric  lamps.” 
A.  W.  Beuttell.  October  29th. 

24,958.  “Improvements  in  electric  welding.”  S.  Jevons.  October  29th. 
24,992.  “Improvements  in  devices  for  prevention  of  retardation  in  electric 
cables.”  W.  E.  Hitch.  October  30th. 

25,022.  “ Improvements  in  common  battery  telephone  systems.”  W. 

Fairweather.  tAktiebolaget  L.  M.  EricsEon  & Co.,  Sweden.)  October  30th. 
Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  822,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Telephone  Systems.  D.  Sinclair  and.W.  Aitken.  20,668.  October  5th. 
Electric  Switches  for  Surface-contact  Elect&ic  Traction  Systems.  W.  M. 
Mordey.  21,089.  October  6th. 

Control  of  Dynamo-Electric  Power  Systems.  Akt.-Ges.,  Brown,  Boveri  et 
Cie.  21,580.  October  12th.  (Date  applied  for  under  International  Con- 
vention, October  14th,  1907.) 

Portable  Magnetic  Compasses.  L.  W.  P.  Chetwynd,  Kelvin  & James  White, 
Ltd.,  and  F.  W.  Clark.  21,684.  October  13th.  (Cognate  application, 
4,338,  1909.) 

Switch  for  Controlling  Electrical  Circuits.  T.  J.  Rorke  and  E.  P.orke. 

21,674.  October  13th.  (Dated  October  13th,  1908.) 

Fluid-Pressure  Governors  especially  applicable  in  Connection  with 
Electrically-driven  Air  Compressors.  British  Thomson-Houston  Co. 
General  Electric  Co.  21,765.  October  14th. 

Starting  Switches  for  Electric  Motors.  E.  Garside.  22,228.  Ootober  20th. 
Insulators  for  Electric  Wires  or  Cables.  W.  Copeland.  23,708.  November 
6th. 

Signalling  Systems  for  Railways  and  the  like.  British  Thomson-Houston 
Co.  (General  Electric  Co.,  U.S.)  23,727.  November  6th.  (Application  for 
Patent  of  Addition  to  No.  20,542,  of  1906.  Date  applied  for  under  Rule  13, 
October  14th,  1908.) 

Miners  and  like  Electric  Safety  Lamps.  C.  V.  A.  Eley  and  T.  P.  Brady. 
25,366.  November  25tb. 

Magnetic  Blow-outs  for  Electric  Switches.  T.  von  Zweigbergk.  26,965. 
December  1st. 

Means  of  Charging  Several  Batteries  in  Parallel,  and  also  for  Regulating 
the  Voltage  on  Electric  Feeders.  W.  A.  Stevens.  26,671.  December 
9th. 

Dynamo-Electric  Machines.  Electromotors,  Ltd.,  and  E.  Greenhalgh.  28,824. 
December  29tli. 


1909. 

Holders  for  Electric  Incandescent  Lamps.  F.  W.  Suter.  482.  January  7th. 
Leaflet  for  Telegraphic  Despatches  and  the  like.  A.  Moschini.  622. 
January  8th. 

Air  Heaters  for  Electrically-heated  Air  Baths.  W.  Otto.  1,922.  January 
26th. 

Joints  for  Electrical  Conductors  and  other  Wires.  British  Aluminium  Co. 
and  F.  Horn.  2,611.  February  3rd. 

Electric  Time  Alarm  Devices.  H,  W.  Lake.  (Hasela  Fabrik  Patentierter 
Neulieiton  C.  Hubert  Schaettgen.)  6,595.  March  8th. 

Electrical  Process  for  Removing  the  Grease  and  Yolk  from  Wool  and 
Apparatus  Therefor.  R.  Vandatte  and  B.  Lagye.  5,859.  March  11th. 
Multiple  Switch  Starters.  H.  W.  Lake.  (Cutler-Hammer  Manufacturing 
Co.)  5.909.  March  11th. 
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A letter  from  an  Associate  Member  of  the  Institution  of 
Civil  Engineers,  published  elsewhere  in  this  issue,  draws 
attention  once  more  to  a grievance  long  endured  by  the 
members,  not  only  of  that  Institution,  but  also  of  most  of 
our  leading  technical  societies.  We  have  so  often  ventilated 
our  views  upon  this  subject,  that  we  return  to  it  with  some 
diffidence,  lest  our  readers  should  be  wearied  ; but  reforms 
are  rarely  accomplished  without  long-continued  perseverance 
and  reiteration — the  parable  of  the  unjust  judge  holds  good 
to-day  as  ever — and  as  in  all  probability  a very  large  pro- 
portion of  our  readers  belong  to  one  or  other  of  these 
societies,  they  are  directly  interested  in  the  matter. 

The  present  practice  is  to  summon  a meeting  for  the 
purpose  of  hearing  and  discussing  a paper  on  some  technical 
or  economic  question.  The  paper  is  read,  usually  in  ecdenso, 
and  if  the  author  is  the  reader,  as  generally  happens,  with 
rare  exceptions  his  elocution  is  defective,  the  reading  tedious, 
and  the  audience  bored.  The  situation  is  saved  by  the  fact 
that  practically  every  member  of  the  “ audience  is  really 
engaged  in  reading  the  paper  himself,  a copy  having  been 
thoughtfully  placed  in  his  hand  on  his  arrival  for  that 
purpose. 

Seeing  the  paper  now  for  the  first  time,  a member  who  is 
conversant  with  the  subject  and  desires  to  take  part  in  the 
discussion  has  no  opportunity  to  co-ordinate  his  thoughts,  to 
reason  out  difficulties,  or  to  prepare  statistical  or  other  data. 
The  natural  consequence  is  that  his  extempore  utterances  are 
undigested  and  often  clumsily  expressed ; he  is  at  a 
serious  disadvantage ; and  his  difficulties  are  shared 
by  hia  hearers.  It  often  happens  that  he  puts 
forward  arguments  relating  to  one  portion  of  the 
paper  which  are  fully  covered,  or,  perhaps,  refuted 
by  another  portion  of  it.  More  often  still  and  this 
is,  to  our  mind,  the  most  deplorable  feature  of  the  whole 
procedure — the  time  available  for  discussion  after  the  paper 
has  been  read  is  but  half  an  hour  or  less,  and  the  discussion, 
instead  of  being  the  most  interesting  and  illuminating 
portion  of  the  evening’s  transactions,  is  restricted  to  Borne 
two  or  three  members  more  or  less  acquainted  with  the 
subject,  while  others  are  requested  to  forward  their  remarks 
to  the  secretary,  for  interment  in  the  Society’s  Journal. 
Could  anything  be  more  futile  ? 

One  of  the  worst  features  of  the  system  is  that  complained 
of  by  our  correspondent— that  members  who  travel  long  dis- 
tances in  order  to  be  present  are  prevented  from  joining  in 
the  discussion  ; their  time  and  trouble  are  wasted,  to  say 
nothing  of  the  expense  and  inconvenience  to  which  they 
are  subjected  unnecessarily,  and  their  fellow-members  are 
deprived  of  the  pleasure  and  advantage  of  hearing  the 
views  of  experts  specially  interested  in  the  subject  of  the 
paper. 

The  fact  that  copieH  of  the  paper  can  usually  be  obtained 
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in  advance  by  those  who  apply  for  them  caps  the  absurdity 
of  this  procedure.  If  some,  why  not  all  ? It  cannot  be 
alleged  that  the  expense  is  exorbitant ; the  paper  is  printed 
in  any  case,  and  the  cost  of  the  additional  copies,  postage, 
&c.,  would  be  insignificant  compared  with  the  enormous 
increase  in  the  efficiency  and  usefulness  of  the  discussion. 
In  this  respect  some  of  the  American  Societies  set  an 
example  well  worthy  of  the  compliment  of  imitation  by  our 
own.  The  American  Society  of  Civil  Engineers,  for 
instance,  issues  copies  of  papers  months  in  advance  of  the 
meetings  at  which  they  are  discussed.  If  they  can  do  this, 
why  not  we  ? 

The  question,  in  our  opinion — and  we  do  not  stand 
alone— is  one  of  urgent  and  pressing  importance,  and  we 
commend  it  to  the  earnest  consideration  of  those  in  charge 
of  the  procedure  of  our  technical  Institutions. 


. 0 e . address  to  the  I.E.E.  is  retrospective  with- 
in  narrower  limits  than  those  which  are 
still  coming  to  hand  from  the  Local  Sections,  it  partakes  of 
that  character  to  a considerable  extent.  Constituting  as  it 
does  a summary  of  more  or  less  recent  practice  in  electro- 
technics, its  substance  is  not  so  amenable  as  usual  to 
editorial  comment ; we,  therefore,  publish  a brief  abstract  of 
it  elsewhere  in  this  issue,  and  shall  confine  our  present 
remarks  within  small  compass. 

It  was,  perhaps,  only  to  be  expected  that  Dr.  Kapp’s 
references  to  publications  containing  more  detailed  descrip- 
tions of  the  systems  and  apparatus  mentioned  in  his  address 
should  be  drawn  mainly  from  foreign  journals  (there  are  21 
such  references,  all  but  three  in  the  German  language,  and  10 
to  English  or  American  publications,  only  two  of  which 
are,  strictly  speaking,  technical  journals,  the  rest  being  pro- 
ceedings of  societies)  ; but,  unfortunately,  the  restricted 
field  of  his  researches  has  apparently  prevented  him  from 
doing  himself  justice.  His  address  consists  largely  of  brief 
descriptions  of  systems  and  apparatus  with  which  the  readers 
of  the  English  technical  Press  and  of  the  Journal  I.E.E.  can 
hardly  fail  to  be  familiar — if  so,  it  is  their  own  fault ; we 
find  little  discussion  of  broad  principles,  or  guidance  for 
future  progress  — the  dominant  note  is  technical  detail. 
Is  it  possible  that  Dr.  Kapp’s  long  residence  abroad  has 
imbued  him  with  that  love  of  detail  said  to  be  characteristic 
of  the  German  nation,  while  broad  and  far-seeing  views, 
such  as  those  on  which  we  commented  last  week,  are  want- 
ing ? The  inclusion  of  two  folding  plates  to  illustrate  a 
single  point  is  a typical  instance  of  this  tendency. 
Where  principles  are  touched  upon,  on  the  other  hand,  there 
is  a tendency  to  verge  upon  platitude.  Precisely  why,  in 
the  appendixes,  lists  and  statistics  of  the  electric  power 
companies  are  given,  we  have  been  unable  to  guess  ; what 
purpose  do  they  serve  ? We  can  only  suppose,  as  is  no  doubt 
the  case,  that  Dr.  Kapp  has  been  too  busy  to  devote  much 
time  to  the  preparation  of  his  inaugural  address. 


While,  perhaps,  Dr.  Kapp’s  Presidential 


We  have  from  time  to  time  pointed  out 
A*  Fleet rlcid"^  *n  °Ur  co^nmn8  tendency  for  architects 
Engineering,  to  usurp  the  position  of  the  consulting 
engineer,  and  have  given  several  specific 
instances  showing  that,  in  these  matters,  the  architect  is 
entirely  in  the  hands  of  the  contractor,  no  attempt  being 
made  either  to  draw  up  a specification  or  to  supervise  the 
carrying  out  of  the  work,  both  duties  being  entirely  beyond 


either  the  scope  or  the  ability  of  the  architect  who  has  had 
no  electrotechnical  training.  In  a paper  read  on  November 
10th  by  Mr.  W.  Woodward,  F.R.I.B.A.,  before  the  Quantity 
Surveyors’  Association,  the  author  referred  to  the  necessity 
for  surveyors  to  keep  abreast  of  the  times  in  order  to  be 
able  to  prepare  a proper  bill  of  quantities  for  purposes 
of  modern  tendering,  and  he  proceeded  to  point  out  that 
large  provisional  sums  were  sometimes  inserted  in  contracts 
to  cover  special  items  (such  for  instance,  we  suppose,  as 
electric  lighting  and  power  work,  electric  lifts,  and  so  on), 
and  these  sums  frequently  formed  a considerable  portion  of 
the  total  contract  price.  The  author  was  of  opinion  that 
instead  of  providing  these  provisional  sums  to  cover  outside 
work,  the  quantity  surveyor  should  be  in  a position  to 
include  the  quantities  in  his  bill,  so  that  the  value  of  elec- 
trical work  could  be  included  in  the  payments  to  the  main 
building  contractor,  and  both  the  quantity  surveyor  and  the 
architect  would  draw  commission  thereon.  In  the  sub- 
sequent discussion  which  took  place  several  speakers  endorsed 
the  author’s  view  that  all  sub-contractors  on  the  job  were  a 
nuisance,  and  that  the  main  contractor  had  no  authority 
over  them.  One  speaker,  a builder,  thought  that  quantity 
surveyors  could,  to  some  extent,  stop  the  practice  of  calling 
in  specialists  if  they  suggested  to  the  architects  that  they 
were  just  as  competent  as  an  electrical  engineer  to  measure 
up  electric  wiring  installations.  We  presume  by  this  remark 
that  the  speaker  was  of  opinion  that  it  was  just  as  easy  to 
measure  up  electric  wiring  as  to  measure  up  gas  piping,  and 
this  reflects  the  general  ignorance  among  the  building  trade 
of  the  nature  of  electrical  work. 

We  have  frequent  opportunities  of  seeing  architects’  speci- 
fications, and  are  familiar  with  the  methods  adopted  in 
their  preparation.  In  the  case  of,  say,  a new  factory,  heating 
arrangements,  electric  light,  electric  bells  and  the  like  are 
required,  so  a contractor  is  called  in  to  look  at  the  plans  of 
the  building  and  give  an  outline  specification  and  a covering 
price  for  what  he  considers  to  be  necessary.  Some  such 
paragraphs  as  the  following  are  thereupon  inserted  : “ Heat- 
ing : A sum  of  £500  to  be  included  in  the  contract  sum 
for  payment  to  Messrs.  Jones  for  heating  pipes  and  appa- 
ratus.” “ Electric  Light : A sum  of  £500  to  be  included 
for  payment  to  Messrs.  Brown  for  electric  light  installation.” 
“ Electric  Lifts : A sum  of  £500  to  be  included  in  the  con- 
tract sum  for  payment  to  Messrs.  Robinson  for  electric  lifts.” 
There  is  no  competition  in  the  matter,  the  orders  going,  as 
a matter  of  course,  to  Messrs.  Jones,  Brown  and  Robinson 
at  the  figures  mentioned.  The  architect,  of  course,  gets  his 
usual  5 per  cent,  from  the  client,  and  in  many  cases,  we 
regret  to  record,  the  amount  paid  to  the  contractor  is  the 
usual  5 per  cent,  less  than  the  amount  inserted  in  the  speci- 
fication. What  becomes  of  this  we  need  not  say,  except 
that  the  quantity  surveyor  does  not  appear  to  have  any 
claim  on  it,  as  the  quantities  were  not  in  his  bill.  The 
proposal  of  Mr.  Woodward  would,  therefore,  seem  to  recog- 
nise this,  and  the  effect  of  adopting  his  suggestion  means 
an  extra  2\  per  cent,  from  the  client’s  pocket,  without  any 
additional  guarantee  that  he  is  getting  what  he  is  paying 
for.  We  have  discussed  with  architects  this  question  of 
trade  commissions,  and  there  appears  to  be  a widespread 
feeling  among  them  that  if  they  specify  the  name  of  a 
contractor  or  manufacturer,  they  are  morally  entitled  to  a 
commission  from  him.  It  is  largely  because  of  this  feeling 
that  many  consulting  engineers  decline  to  insert  any  names 
in  their  specifications  if  it  can  be  avoided.  We  do  not  sup- 
pose that  all  consulting  engineers  are  above  reproach,  but, 
generally  speaking,  they  know  their  business  and  are  not 
dependent  on  a quantity  surveyor  to  keep  them  right ; 
their  chief  failing  is  in  specifying  too  minutely  what  they 
want  rather  than  specifying  provisional  sums  to  cover  the 
work  of  Messrs.  Jones,  Brown  or  Robinson.  There  is 
nothing  to  prevent  the  quantity  surveyor  from  becoming  in 
the  future  sufficiently  expert  to  take  out  electrical  quantities 
of  simple  lighting  installations,  but  it  will  probably  be  more 
to  his  advantage  to  keep  abreast  of  the  times  in  the  matter 
of  building  construction,  so  that  he  will  be  able,  say,  to 
make  out  a bill  of  quantities  for  a ferro-concrete  building. 
He  has  not  been  too  successful  in  this  direction  hitherto. 
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MERCURY  MOTOR  AND  OTHER  METERS. 


By  E.  P.  AUSTIN. 


exerted,  aad  the  use  of  two  disks  each  performing  a separate 
duty.  (A  brief  history  of  the  mercury  motor  meter,  by 
Rankin  Kennedy,  appeared  in  the  Electrical  Review  of 
June  ISth,  1909,  to  which  the  reader  is  referred  for  further 
information  on  the  subject.)  In  the  latest  type  of  all  makes 


The  accurate  registration  of  electrical  energy  is  a subject  of 
considerable  interest  to  both  the  engineer  and  the  general 
public.  The  consumer  of  electrical  energy  naturally  regards 
the  meter  that  is  fixed  on  his  premises  in  the  same  light  as 
the  scales  used  by  his  butcher  and  grocer,  but  with  this 
difference : he  understands  the  ordinary  weight  scale,  and 
can  check  its  measurements,  but  the  electricity  meter  is 
beyond  his  understanding,  and  consequently  an  object  of 
suspicion.  His  dubious  attitude  towards  the  registrations 
made  by  his  meter  is  aggravated  when  he  is  told  that  supply 
authorities  are  allowed  to  run  the  meter  per  cent,  fast  or 
slow,  and  a learned  discourse  on  the  difficulties  to  be  over- 
come in  making  a perfectly  accurate  instrument  leaves  the 
consumer  rather  more  doubtful  than  ever.  The  idea  of  the 
scales,  and  the  weights  and  measures  inspector,  still  remains 
with  him. 

With  the  keen  competition  that  exists  in  the  business  ot 
the  public  supply  of  light  and  power,  the  confidence  of  the 
business  public  is,  perhaps,  the  most  valuable  asset  an  elec- 


trical undertaking  can  possess,  and  one  that  can  be  largely 
influenced  by  the  behaviour  of  the  apparatus  that  is  used  to 
supply  the  figures  that  appear  on  the  quarterly  bill. 

There  are  numerous  and  excellent  makes  of  service  meters 
on  the  market,  but  the  most  popular  instrument  for  direct- 
current  working  is  undoubtedly  the  mercury  motor  meter. 
Its  simplicity  of  design,  and  the  consequent  ease  with  which 
it  can  be  tested  and  adjusted,  reflects  considerable  credit  on 
the  designers  of  the  various  types. 

The  principles  of  action  depend  on  the  physical  properties 
possessed  by  two  conductors,  each  carrying  a current,  and 
placed  in  such  relative  positions  that  when  one  is  fixed,  the 
other  if  free  to  move  will  rotate  until  both  become  coinci- 
dent. This  action  is  illustrated  in  fig.  1,  where  a b is  the 
fixed  conductor  and  CD  is  free  to  rotate  in  a clockwise 
direction  about  an  axis  E. 

In  all  types  as  now  manufactured  for  the  measurement  of 
ampere  hours,  a magnetic  field  is  supplied  by  means  of  a 
permanent  magnet,  which  field  is  concentrated  on  a copper 
disk  armature  immersed  in  a mercury  bath.  The  mercury 
serves  to  conduct  the  current  to  be  metered,  from  the  fixed 
connections  to  the  disk. 

It  is  obvious  that  the  rate  of  rotation  of  the  disk  will  have 
to  be  proportional  to  the  current  passing  across  the  disk,  and 
since  the  torque  is  proportional  to  the  product  of  the  field 
strength  and  current  strength,  a retarding  effort  that  is  pro- 
portional to  the  speed  must  be  exerted.  This  retarding  effort 
is  obtained  by  means  of  the  Foucault  brake,  eddy  currents 
being  generated  either  in  a separate  disk  mounted  on  the 
armature  spindle  or  in  the  disk  armature  itself. 

Theoretically,  this  device  provides  a meter  that  is  absolutely 
accurate  on  all  loads,  but  in  practice  certain  errors  due  partly 
to  friction  in  the  bearings,  but  principally  caused  by  fluid 
friction  in  the  mercury  bath,  have  to  be  compensated  for. 
The  fluid  friction  varies  as  the  square  of  the  speed,  and, 
therefore,  causes  a slowing-up  of  the  meter  on  high  loads. 
Compensation  for  error  is  effected  by  means  of  an  electro- 
magnet connected  in  series  with  the  armature,  and  eo  arranged 
as  to  weaken  the  magnetic  field  that  produces  the  braking 
effort,  without  weakening  the  permanent  magnet. 

In  the  development  of  the  meter  under  consideration, 
inventors  have  alternated  between  the  use  of  one  disk  or 
cylinder  on  which  both  the  driving  and  braking  efforts  are 


the  one-disk  meter  is  manufactured,  and  a brief  consideration 
of  the  two  types  will  reveal  the  advantages  attending  the 
use  of  one  disk. 

In  figs.  2 and  3 diagrams  of  the  essential  parts  of  the 
two  types  are  given,  showing  the  magnetic  and  electric 
circuits.  Referring  to  fig.  2 we  see  that  the  lines  of . force 
pass  through  the  driving  disk  A twice,  so  that  a maximum 
torque  is  exerted.  A certain  proportion  of  the  lines  of  force 
pass  upwards  by  means  of  pole-pieces,  through  the  brake 
disk  B,  in  which  the  eddy  currents  are  generated.  To  com- 
pensate for  friction,  a few  turns  of  wire  are  wound  round  the 
bridge  piece  c and  connected  in  such  a manner  that  the  field 
thev  produce  opposes  the  permanent  magnet  field  through 
the'  brake  disk,  thus  decreasing  the  braking  effort  as 
the  load  increases.  A ready  means  of  adjustment  is  pro- 
vided by  varying  the  height  of  the  upper  pole-pieces, 
although  any  alteration  of  the  magnetic  system  affects  the 
error  curve  of  the  meter. 

Considering  now  the  diagram  in  fig.  3,  we  see  that  more 
efficient  use  is  made  of  the  permanent  magnet.  There  is 
only  one  magnetic  circuit  and  one  air  gap.  The  field  is, 
therefore,  stronger,  giving  a higher  torque,  and  also  greater 
braking  effort,  since  the  opposing  forces  are  produced  by  the 
1 one  stronger  field.  The  result  is  a flattened  error  curve,  as, 
with  increased  forces  acting  on  the  moving  part,  there  will 
be  less  disturbance  from  friction.  Reference  to  the  curves 


in  fig.  4 makes  this  point  clear.  Correction  is  made  by 
means  of  the  electromagnet  c,  which  presents  a south-seeking 
pole  to  the  north-seeking  pole  of  the  permanent  magnet,  thus 
diverting  a number  of  the  lines  of  force,  but  in  no  way 
weakening  the  permanent  magnet. 

It  would  appear  that  the  correcting  coil  would  weaken  the 
driving  effort  to  the  same  extent  as  the  braking  effort ; but 
this  is  not  the  case,  as  the  driving  torque  is  proportional  to 
the  field  strength,  and  the  eddy  currents  generated  are  pro- 
portional to  the  square  of  the  field  etrength.  Compensation 
is,  therefore,  effected  by  weakening  the  braking  effort  relatively 
to  the  driving  effort. 

The  advantages  of  the  one-disk  type  can  be  briefly  summed 
up  in  the  following  manner simplicity,  lightness  of  the 
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moving  part,  increased  torque,  compactness,  and  greater 
reliability  in  long  service. 

The  use  of  shunts  in  connection  with  house  service  meters 
is  a practice  that  does  not  commend  itself.  Meters  so 
made  are  subject  to  temperature  errors  in  addition  to  errors 
that  arise  from  defective  contacts  or  changes  in  the  mercury 
bath.  A meter  of  this  type  is  now  on  the  market,  and  has 


TWO-DISK 

METER  WITH  COIL 


met  with  a good  reception  in  some  quaiters.  It  possesses 
many  good  points,  principally  in  its  compactness  and  small 
number  of  parts.  Ease  of  access  to  the  working  parts  is 
a particularly  good  feature  in  its  design.  By  the  use  of 
the  shunts  previously  mentioned  the  meter  is  kept  at  one 
uniform  size  for  different  ratings,  and  the  current  actually 
passing  through  the  bath  does  not  exceed  5 amperes  in  any 
size  of  meter. 

It  is  of  the  cylinder  type,  and  does  not  use  a separate 
brake  disk,  nor  is  a compensating  coil  employed,  the  makers 
claiming  that  by  a correct  design  of  the  mercury  chamber 
and  running  at  one  correct  full-load  speed  no  correction  is 
necessary.  Adjustment  of  speed  is  easily  made  by  changing 
the  shunt,  as  the  makers  provide  interchangeable  shunts  for 
all  sizes,  giving  a guaranteed  variation  of  1 per  cent. 

Reference  to  the  table  of  tests  shows  what  excellent  results 
are  obtained  by  the  different  makers.  Improvement  in  the 
low-load  performances  is  hopefully  looked  for  in  the  small 
sizes,  as  such  meters  are  frequently  used  on  installations  that 
use  one  lamp  only  at  a time,  and  that  lamp  will  generally  be 
of  the  metallic-filament  type. 


Table  op  Tests. 


Rating 
in  amps. 

Starting 

current. 

Per  cent,  error  on  load. 

Jo  i J full 

Remarks. 

1-5 

03 

3 - 

1-4  - 

95  - 

■47  - 

One-disk 

3'0 

•03 

3 - 

11  - 

1 1 - 

•9  + 

50 

05 

1-2  - 

2'2  - 

•4  + 

•2  - 

50 

•05 

20  - 

10  + 

1-5  + 

1 0 - 

Shunt 

100 

•06 

28- 

1-0  + 

OK 

9 - 

One-disk 

10  0 

06 

3-0  - 

1-9  - 

■7  - 

1‘7  + 

Two-disk 

25  0 

•06 

2-6  - 

1'3  + 

OK 

20  - 

»»  »» 

+ means  fast.  — means  slow, 


All  tests  made  on  meters  after  continued  service  and  random 
selection. 

The  figures  in  the  table  relating  to  starting  currents 
reveal  one  or  two  points  of  interest ; we  have  meters  rated 
at  1 -5-ampere  capacity  starting  on  -03  ampere— that  is, 
one-fiftieth  of  full  load,  and  those  rated  at  5 amperes  starting 
on  -05  ampere,  or  one-hundredth  of  full-load  current.  The 
10  and  25-ampere  instruments  are  well  up  to  the  standard 
of  one-hundredth  full-load  starting  current,  but  are  obviously 
not  so  suitable  for  low  loads  as  the  smaller  sizes.  This 
point  is  sometimes  disputed,  but  these  tests  show  the  advis- 
ability of  suiting  the  meter  to  the  class  of  installation  it  has 
to  work  on,  instead  of  standardising  on  one  or  two  sizes. 

The  testing  and  inspecting  of  meters  on  receipt  from  the 
makers  is  a matter  of  considerable  importance.  Although 


due  care  is  taken  by  the  suppliers  to  ensure  the  accuracy  of 
all  meters  on  leaving  the  factory,  a certain  number  require 
adjustment  before  being  put  into  service.  The  first  test  to 
make  is  for  insulation  resistance  ; if  the  result  is  good,  the 
starting  current  may  be  measured.  This  test  will  reveal’  any 
mechanical  defects  in  the  armature  and  the  counter,  if  they 
exist,  as  the  disk  will  refuse  to  rotate  at  all,  or  else  will  stick 
at  some  particular  point  in  each  revolution.  Having  proved 
the  meter  to  be  in  good  order,  further  tests  for  accuracy  may 
be  applied  on  different  loads.  It  is  sufficient  to  make  these 
tests  on  four  loads  only,  preferably  on  2Vi  \ and  full 
loads.  Accuracy  on  the  low  loads  is  important,  and  the 
writer  has  found  that  if  the  half-load  test  is  made  first,  and 
adjustment,  if  necessary,  made  to  bring  the  meter  correct  on 
that  load,  the  instrument  is  accurate  within  2 per  cent, 
limits  on  the  other  loads.  The  lowest  test  for  sizes  of 
5 amperes  and  under  need  only  be  on  the  ^th  full  load. 

Conflicting  claims  are  made  by  the  different  makers 
relative  to  the  action  of  the  mercury  on  the  disk  and 
chamber.  The  buyer  has  to  decide  between  such  diametri- 
cally opposite  statements  as  the  following  : — 

(«)  “ Mercury,  however  pure,  attacks  copper,  therefore 
the  disk  armature  is  protected  by  means  of  fibre,  except  at 
the  contact-making  parts,” 

(V)  “ When  a copper  cylinder  or  disk  is  properly  amal- 
gamated, mercury  has  no  further  action  on  it.  Therefore, 
it  is  unnecessary  to  cover  the  armature.” 

(a)  “ It  is  almost  impossible  and  quite  unnecessary  to 
make  the  mercury  perfectly  pure,  and  a mechanical  method 
of  cleansing  it  is  quite  sufficient.” 

(P)  “ Mercury  should  be  distilled  and  rendered  chemically 
pure  before  using  in  meters.” 

iff  and  b)  “ A roughened  surface  on  the  mercury  chamber 
and  disk  helps  air  bubbles,  if  formed,  to  readily  escape.” 

00  “ Air  bubbles,  if  formed,  can  only  escape  if  all  the  sur- 
faces are  smooth,  and  we  enamel  our  disks  to  achieve 
this  end.” 

An  explanation  from  an  outside  source  will  be  helpful  to 
the  buyers  of  meters,  as  such  points  as  the  action  of  mercury 
on  metals  belong  to  the  realm  of  the  chemist  rather  than  the 
supply  engineer. 

Perhaps  the  most  attractive  method  of  ampere-hour 
measurement  is  by  means  of  some  form  of  electrolytic  appa- 
ratus. The  absolute  accuracy  of  this  class  of  meter  has  led 
to  the  invention  of  a variety  of  instruments  based  on  dis- 
tinctly different  principles.  In  the  practical  application  of 
electrolytic  actions  to  the  uses  of  a service  meter,  numerous 
difficulties  have  had  to  be  overcome,  and  the  defects  that 
developed  in  the  earlier  types  made  supply  engineers  look 
askance  at  the  later  inventions.  The  Schattner  meter  pos- 
sessed, perhaps,  most  of  the  faults  that  belonged  to  elec- 
trolytic meters.  It  had  a bath  containing  a strong  corrosive 
acid,  a shunt  circuit,  a scale  that  had  to  be  manipulated  by 
the  meter  reader,  and  a resistance  that  usually  burnt  out  in 
time,  and  possessed  a considerable  temperature  coefficient. 
The  terminals  used  to  corrode  and  cause  errors  of  registra- 
tion. In  addition,  it  possessed  the  inherent  defect  common 
to  all  such  instruments,  inasmuch  as  all  record  of  its  per- 
formance was  lost  each  time  it  was  reset.  The  above- 
mentioned  defects  are  emphasised  in  order  to  indicate  the 
lines  on  which  improvements  have  been  made,  and  new 
departures  taken  to  produce  the  excellent  modern  devices 
now  on  the  market. 

A type  of  instrument  that  is  having  a ready  sale  registers 
the  ampere-hours  by  the  quantity  of  water  decomposed.  It 
consists  essentially  of  two  electrodes  situated  in  the  bottom 
of  a long  glass  vessel  containing  a solution  of  caustic  soda, 
and  covered  with  a layer  of  oil  to  prevent  evaporation.  The 
water  only  is  decomposed,  and  its  height  in  the  vessel  is 
read  off  on  a vertical  scale  calibrated  in  B.  of  T.  units 
according  to  the  voltage  of  the  circuit  it  is  to  be  used  on. 
The  whole  of  the  current  passes  through  the  solution,  no 
shunt  being  used.  The  complete  instrument  is  contained 
in  a strong  cast-iron  case,  and  is  fitted  with  substantial 
terminals  embedded  in  ebonite.  In  the  earlier  types  con- 
siderable trouble  was  caused  by  the  electrodes  becoming 
detached  from  the  leading-in  rods  at  the  bottom  of  the 
vessel,  causing  a failure  of  supply,  but  this  defect  has  been 
overcome  in  the  new  types  ; the  mechanical  construction  of 
the  entire  apparatus  has  also  been  greatly  improved  since  its 


rst  appearance.  Its  accuracy  is  the  same  on  all  loads,  since 
o current,  however  small,  can  fail  to  produce  a proportionate 
ffect  on  the  electrolyte.  Inaccuracy,  however,  develops 
t'ter  a meter  has  been  in  use  for  any  length  of  time,  especially 
f it  has  been  used  on  full-load  rating,  and  several  cases  of 
urious  behaviour  on  the  part  of  apparently  “ good  meters 
hat  had  been  in  use  for  about  18  months,  led  the  writer  to 
aake  some  tests  to  discover  the  cause  of  the  trouble. 

Careful  observation  revealed  the  fact  that  the  bubbles  o 
ras,  passing  from  the  water  through  the  oil,  carried  a con- 
siderable amount  of  water  with  them,  which  evaporated  and 
xmdensed  on  the  metal  cover  of  the  containing  vessel,  and 
)n  the  case  and  fittings  of  the  meter.  The  meter  reaches  a 
emperature  of  100°  F.  on  full  load,  with  atmosphere  at 
55°  F.,  and  this  is  sufficient  to  cause  the  evaporation  oi 
;he  oil  and  water  that  is  carried  by  the  bubbles  of  gas.  The 
•esultant  inaccuracy  is  not  appreciable  at  any  part  of  the 
jcale  when  a meter  is  newly  set  up,  but  the  loss  of  oil  with 
continued  use  causes  a meter  to  read  fast  when  the  electrolyte 
ipproaches  the  bottom  of  the  scale,  and  is  consequently 
hotter.  There  is  a fall  of  potential  across  the  meter  of 
2-4  volts  on  full  load,  principally  due  to  the  back  e.m.f. 
caused  by  the  accumulation  of  gas  on  the  surface  of  the 
electrodes.  This,  however,  is  not  a serious  defect  when 
metallic-filament  lamps  are  used,  and  the  meter  is  eminently 
suitable  for  small  installations  using  this  class  of  lamp.  . 

An  electrolytic  meter  having  an  entirely  different  action 
consists  of  a glass  vessel  in  the  form  of  a narrow  vertical 
tube  marked  off  to  a scale  of  Board  of  Trade  units,  and 
having  a bulb  at  the  top  containing  mercury,  which  is  kept 
in  position  by  means  of  an  annular  trough  or  else  platinum 
gauze.  The  mercury  forms  the  anode  of  the  electrolytic 
cell,  and  a cathode  is  provided  below  the  mercury  and 
directly  over  the  mouth  of  the  narrow  tube.  The  cell  is 
filled  with  an  electrolyte  and  hermetically  sealed,  the  leading- 
in  wires  being  fused  into  the  glass.  A current  passing 
through  the  cell  causes  the  mercury  to  travel  towards  the 
platinum  cathode,  with  which  it  does  not  combine,  but  drops 
in  tiny  particles  down  the  tube.  The  height  of  the  mercury 
in  the  tube  is  read  off  in  Board  of  Trade  units  on  the  scale. 
The  complete  apparatus  consists  of  the  electrolytic  cell  con- 
nected in  series  with  a compensating  resistance,  the  com- 
bination being  shunted  across  a low  resistance  which  carries 
the  main  current  and  allows  only  a small  fraction  to  pass 
through  the  cell.  The  whole  is  mounted  in  a substantial  cast- 
iron  case  suitably  fastened  at  the  door,  and  proper  means  are 
taken  to  exclude  moisture.  The  compensating  resistance  is 
so  arranged  that  temperature  errors  are  corrected,  the  total 
resistance  of  the  cell  and  the  compensater  remaining  un- 
altered on  all  loads.  Errors  due  to  back  e.m.f.  are  reduced 
by  the  automatic  circulation  of  the  electrolyte,  produced  by 
the  disposition  of  the  electrodes.  The  denser  liquid  formed 
aronnd  the  anode  displaces  that  in  the  immediate  neigh- 
bourhood of  the  cathode,  and  thus  causes  an  automatic 
circulation  when  the  meter  is  in  action. 

This  circulation  is  also  useful  in  other  respects.  The 
crystallisation  that  takes  place  in  the  copper  voltameter  is 
usually  absent  in  the  meter  under  consideration,  as  con- 
centration of  the  solution  around  the  electrodes  is"  prevented 
by  the  circulation  described  above. 

Notwithstanding,  the  only  trouble  the  writer  has  observed 
in  the  working  of  the  meter  has  been  the  crystallisation, 
which  occurs  sometimes  around  the  cathode  only,  ome- 
times  in  the  tube  also. 

Some  meters  that  have  been  in  continual  use  for  two 
years  have  not  shown  any  signs  of  crystallisation  wherever  ; 
others  have  developed  the  trouble  in  less  than  12  months. 

The  nature  of  the  load  appears  to  affect  them,  as  crystallisa- 
tion takes  place  when  the  load  is  either  small  or  when  the 
apparatus  is  used  infrequently,  but  is  absent  altogether  or 
else  takes  longer  to  develop  when  the  load  approaches  the 
full-load  rating  of  the  meter,  and  it  is  in  continual  use.  This 
apparently  points  to  the  need  of  continual  circulation  of  the 
electrolyte. 

The  makers  introduced  a meter  having  a new  solution 
with  the  object  of  overcoming  the  crystallisation  trouble.  A 
good  deal  of  success  rewarded  their  efforts,  but  time  alone 
can  show  whether  the  defect  has  entirely  disappeared  or  not. 

All  troubles  due  to  corrosion  of  terminals  have  been  avoided 
in  the  meter,  and  it  is  only  fair  to  add  that  the  shunt 


circuits  have  given  no  trouble  at  all.  It  still  possesses  the 
defects  of  the  scale  and  loss  of  record  after  resetting,  and  in 
common  with  other  electrolytic  meters  is  most  suitable  for 
small  loads  on  this  account.  , 

Much  could  be  written  on  this  interesting  subject,  but  the 
writer  has  confined  his  remarks  to  meters  which  have  been 
under  his  observation  for  some  years  in  actual  service. 


RAILWAY  ELECTRIFICATION  IN  CHILE. 

By  C.  A.  SMITH,  A.Am.I.E.E.,  Santiago  de  Chile. 

For  some  time  past  the  Chilian  authorities  have  been  con- 
cerned about  the  commercial  inefficiency  and  the  inadequate 
service  of  the  State  Railways,  and  they  are  seeking  to  reduce 
the  abnormal  working  expenses  and  to  improve  the  traffic. 
Particular  attention  is  being  given  to  the  main  trunk  route, 
known  as  the  “ First  Section,”  which  connects  Santiago,  the 
capital,  with  Valparaiso,  the  chief  port. 

Two  years  ago  they  appointed  their  technical  advisor,  Mr. 
James  McKerlie,  A.M.I.E.E.,  A.M.I.Mech.E.,  to  report 
upon  the  matter,  and  to  study  the  advisability  of  electrifying 
the  central  portion  of  the  above  section,  between  Tiltil  and 
Llai-Llai,  a distance  of  43  km. ; also  the  branch  line  from 
Llai-Llai  to  Los  Andes,  which  is  49  km. 

The  chief  difficulty,  and  the  part  which  presents  the 
greatest  obstacles  to  the  successful  working  of  the  traffic, 
lies  in  the  main  line  portion,  where  the  sharpest  curves  and 
the  heaviest  gradients  are  met  with — the  one  approaching 
180  metres  radius,  the  other  rising  to  a maximum  of 
2-25  per  cent,  in  reaching  the  summit  of  the  Tabon,  which 
is  804-60  metres  above  sea  level. 

With  the  present  practice  of  keeping  additional  standby 
locomotives  under  steam,  to  haul  the  trains  over  this  torturous 
piece  of  mountain  track  of  22  km.,  together  with  the 
inherent  inefficiency  of  steam  traction  under  such  unfavour- 
able conditions,  the  whole  main  line  service  is  greatly 
impaired. 

From  available  statistics,  it  appears  that  the  number  of 
trains  per  day  on  both  lines  is  46,  while  the  maximum 
number  moving  simultaneously  is  6,  corresponding  to  5,556 
train-kilometres  per  day,  or  68  per  cent,  of  total  traffic  in 
the  first  section. 

Mr.  McKerlie  points  out  that  the  working  expenses  for 
these  two  short  sections,  of  only  about  92  km.,  amounted,  to 
about  £129,000  per  annum,  and  the  freight  carried,  which 
represented  6 4 per  cent,  of  total  traffic,  reached  only  8,000  tons 
per  day,  whereas,  if  the  lines  were  electrified,  and  employ- 
ing steam-driven  plant,  the  costs  would  probably  not  exceed 
£90,600  per  annum,  while  the  freight  handled  would  increase, 
perhaps,  to  24,000  tons  daily. 

As  fuel  is  the  principal  costs  item,  especially  when 
Australian  coal  is  used  at  27s.,  he  explains  that  there  would 
be  a saving  of  50  per  cent,  on  this  score  alone,  and  still 
more  if  native  coal  were  burnt  in  a modern  generat- 
ing station.  His  proposal  is  to  erect  an  up-to-date 
steam-driven  plant  of  7,000  h.p.  at  Llai-Llai,  and  employ 
single-phase  transmission  direct  to  locomotive  units  of  900 
and  1,500  h.p. 

Since  the  Chilian  rivers  are  so  very  erratic  in  stream  now, 
and  are  frequently  subjected  to  floods  and  prolonged 
droughts,  Mr.  McKerlie  prefers  to  follow  the  British  practice 
of  security  in  using  steam  for  such  an  important  object, 
without  prejudice  to  the  adoption  of  a water-power  plant 
later  on,  in  which  case  the  steam  plant  would  act  as  a reserve. 

Recently  the  Italian  Westinghouse  Co.  submitted  to  the 
Government  a more  extensive  proposal,  with  plans  and 
estimates,  to  electrify  the  entire  route  between  Santiago  and 
Valparaiso,  of  187  km.,  together  with  the  Los  Andes  branch, 
on  the  same  lines  as  they  did  the  Valtellina  Railway,  Italy, 
using  three-phase  current  throughout.  Most  of  the  Chilian 
railways  are  single  track,  wide  gauge  with  85  lb.  rails. 

A brief  outline  of  their  scheme  is  to  utilise  the  water 
power  of  the  Rio  Aconcagua  at  a point  between  Rio  Blanco 
and  Guardia  Vieja,  where  there  is  a fall  of  260  metres, 
about  85  km.  from  Llai-Llai.  The  estimated  power  is 
about  15,000  KW. 
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They  propose  to  erect  two  35,000-volt,  three-phase  trans- 
mission lines,  one  to  Las  Vegas,  and  the  other  to  Monte- 
negro, situated  one  on  either  side  of  the  above-mentioned 
town.  From  these  two  points  the  transmission  lines  will 
branch  off  into  15  transformer  stations  distributed  in  route. 
The  trolley  lines  will  receive  three-phase  current  at  3,000 
volts. 

They  propose  to  use  50  locomotives  of  the  Westinghouse 
improved  type,  and  with  these  they  estimate  for  a 50  per 
cent,  increase  in  traffic  over  that  carried  by  the  159  steam 
locomotives  now  in  use. 

A reserve  of  2,750  kw.  is  set  aside  for  shunting  and 
lighting  at  the  various  stations. 

It  is  interesting  to  observe  that  the  company  calculate 
on  a saving  in  working  of  3 million  pesos  (l«d.)  and  100,000 
tons  of  coal  per  annum,  by  the  change. 

The  tendering  company  oll'er  to  contract  on  the  following 
terms  : — 

( a ) To  deposit  in  the  name  of  the  Chilian  Government  a 
guarantee  of  £50,000. 

(b)  To  maintain  the  service  for  one  year  after  completion 
of  the  work. 

(r)  They  ask  for  payment  of  1 or  2 per  cent,  as  a cumulative 
sinking  fund  and  5 per  cent,  interest  on  money  invested  in 
the  undertaking. 

A local  Commission  of  Chilian  engineers  is  at  present 
studying  the  matter. 


NOTES  FROM  INDIA. 


One  of  our  special  correspondents  in  India  writes  as  follows 
regarding  several  electrical  schemes  and  openings  in  that 
country  : — 

Mussoorie. — This  hydro-electric  long-distance  transmission 
scheme  is  now  in  working  condition,  and  although  it  cost 
considerably  more  than  was  anticipated,  it  has,  on  the 
whole,  given  satisfaction.  There  has  been  one  interruption 
of  supply  since  its  inauguration,  due  to  abnormal  floods 
washing  away  some  of  the  main  pipe  line,  and  causing  a 
landslip  which  resulted  in  one  of  the  transformer  sub-stations 
collapsing.  The  damage  was,  however,  soon  repaired.  The 
Municipality  were  ill-advised  as  regards  house  wiring  at  the 
commencement.  They  undertook  to  wire  installations  at  cost 
price  in  order  to  encourage  consumers,  but  it  was  soon 
found  that  such  municipal  trading  had  its  disadvantages  ; 
this  cheap  wiring  scheme  has  now  been  abandoned. 
Very  few  contractors  have  up  to  the  present  found  it 
worth  while  to  seek  or  carry  out  work  in  Mussoorie,  because 
this  initial  mistake  of  the  municipality  has  given  consumers 
wrong  ideas  as  to  costs  of  wiring  and  accessories.  There  is, 
however,  plenty  of  scope  for  electrical  enterprise  of  a sound 
nature,  as  the  only  firm  of  any  importance  now  doing 
electrical  work  is  the  local  general  and  provision  merchant. 

Lucknow. — The  Municipal  Commissioners  invite  com- 
panies and  financiers  interested  in  electrical  enterprites  to 
formulate  a scheme  and  apply  for  a licence  to  supply  electrical 
energy  within  municipal  limits  for  traction,  lighting  and 
power  purposes  generally.  All  reasonable  terms,  consistent 
with  the  rules  laid  down  in  the  Indian  Electricity  Act  of 
1909,  will  be  granted.  There  should  be  good  scope  for 
investment  here,  as  the  area  covered  is  not  very  extensive, 
and  the  population  is  dense,  and  Lucknow,  being  the  fourth 
important  city  in  India,  is  a centre  of  very  active  industry. 
The  Military  Cantonments  alone  should  give  a good  return. 
Capitalists  would  do  well,  however,  to  make  close  inquiry 
into  the  cause  of  the  slow  development  and  growth  of  elec- 
trical enterprise  in  Cawnpore  before  venturing  on  a similar 
scheme  in  Lucknow.  • 

Mourbang. — This  State,  which  is  about  200  miles  from 
Calcutta,  is  in  communication  with  the  Government  regarding 
the  utilisation  of  the  vast  water-power  available,  and  now 
running  to  waste.  A scheme  for  direct  transmission  of  elec- 
trical energy  in  bulk  to  Calcutta  was  once  mooted,  but  the 
Calcutta  Electric  Supply  Co.  have  such  a firm  grip  of 
requirements  in  that  city,  that  the  chances  of  success,  even 
of  a hydro-electric  rcheme  at  lower  rates  to  consumers,  are 


not  very  rosy.  The  State,  however,  is  rich  in  minerals, 
and  given  cheap  energy,  it  might  not  be  outside  the  range 
of  possibility  to  successfully  exploit  its  resources.  The 
Maharajah  is  an  enlightened  man  of  modern  ideas,  and 
would  probably  give  earnest  consideration  to  suitable  and 
bona  fide  schemes,  which  would  mutually  benefit  the  Mour- 
bang exchequer,  and  any  enterprising  company  or  capitalist 
willing  to  take  risks. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m,  oh  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Cost  of  Living  In  the  Federated  Malay  States. 

“ One  Who  has  Lived  There,”  who  writes  in  your  issue 
of  August  20th,  1909,  must  have  lived  there  some  time  ago. 
For  a start,  it  is  four  or  five  years  since  the  dollar  was  fixed 
at  2s.  4d.,  and  it  took  some  time  to  get  up  to  that  figure 
from  the  Is.  lid.  and  2s.  at  which  it  used  to  stand.  In  old 
days,  though  luxuries  certainly  cost  more,  ordinary  every- 
day things  were  cheaper ; and,  as  far  as  wages  are  con- 
cerned, a dollar  has  been  a dollar  all  through,  no  matter 
what  the  exchange  value. 

To  take  the  points  in  order — Outfit.  The  new-comer 
will  do  well  to  buy  umbrella  and  goggles  where  he  sees 
them  worn.  In  Singapore,  they  mark  the  tourist.  Up 
country,  a miner  needs  both  his  hands  and  all  his  eyes.  (It 
isn’t  only  supervising — unless  he  has  a wonderful  set  of 
native  assistants  ; he  must  put  his  hand  to  the  plough  some- 
times, especially  in  electrical  work.)  Two  pairs  of  shoes 
and  six  singlets.  “ Double  three  thousand  and  then  treble 
that.”  Say  six  and  a dozen  of  each  as  a start.  After  a 
garment  has  once  touched  the  skin  it  should  be  washed. 
Prickly  heat  is  not  nice — and  one  cannot  help  sweating. 
But  India-gauze  singlets  only  under  the  fan  in  a Singapore 
office.  Up  country — a thick  woollen  singlet,  low  in  the 
neck,  no  collar,  short  sleeves  ; a pith  tope  coming  well  down 
behind,  and  trousers  of  a Chinese  cotton  cloth  “ kain-asap,” 
which  is  not  so  chilly  on  the  skin  as  drill  when  wet.  Socks, 
&c.,  in  like  proportion.  Remember,  thick  wool  keep3  out 
the  sun  and  absorbs  perspiration.  Sun  and  chills  are  the 
two  prime  causes  of  ill-health  (thirst  excepted). 

Knowledge  of  ordinary  Malay  speech  is  essential.  The 
Malays  are  coming  to  the  fore  again.  They  are  the  best 
launch  hands,  pumps  men,  locomotor  and  winding  engine 
drivers,  and  coal  coolies  (not  as  miners).  This  sounds  odd, 
but  the  writer  has  tried  it,  and  so  has  the  manager  of  a 
neighbouring  mine.  Except  in  the  towns,  where  office  horns 
are  easy,  work  generally  starts  at  0.30  or  7 till  11,  and  1 till 
5 or  6,  according  to  conditions. 

I do  not  think  that  a table  such  as  described  can  now  be 
kept  under  $50  a month.  The  prices  given  total  up  to, 
say,  $40.  Water  carrier  is  usually  provided  by  company  or 
estate  ; if  not,  $10  should  be  added.  It  is  usually  necessary, 
though,  to  keep  him  about  the  house  all  day.  Shops  about 
a mining  village  are  not  up  to  much,  and  if  the  boy  has  to 
cook  and  go  some  miles  to  market,  he  will  not  have  much 
time  to  clean  the  house  and  wash  and  mend  clothes.  In 
the  F.M.S.,  where  roads  are  good,  the  motor-cycle  is  ousting 
the  pony  and  syce.  Honesty  is  the  rule,  provided  that  one 
has  nothing  in  the  house  worth  stealing.  A good  boy  will 
see  that  no  one  else  cheats  his  master  if  he  can  help  it.  Yet 
the  writer,  a guest,  and  his  servants  and  dogs,  have  been 
drugged  by  soporific  smoke,  blown  into  the  mosquito  net, 
and  the  wardrobes  gone  through,  without  their  being  any 
the  wiser  till  next  day.  This  was  an  exception — the  work 
of  experts.  Last  year,  the  tin  mines  being  in  a bad  way, 
and  many  Chinese  coolies  out  of  work,  there  were  too  many 
gang  robberies  reported  up  the  F.M.S. — better  class  Chinese  and 
some  Europeans  being  the  victims.  This  is  exceptional 
though,  and  it  is  worth  remembering  that  the  Malay  has 
a fair  amount  of  pluck,  and  will  always  back  up  the  white 
man,  in  work  and  in  everything. 

It  is  possible  that  the  prices  given  might  be  almost  kept 


too  right  np  country  or  by  the  sea  coast.  In  the  latter 
case  fish  and  rice  would  have  to  form  rather  a large  part  of 
the  diet.  Bnt  it  is  not  good  to  live  too  simple  a life  out 
here  : yon  must  go  out  and  see  your  friends,  and  entertain 
them  a bit  in  return;  and  that  can’t  be  done  on  tb-  a 
month.  Other  things  may  be  up,  but  beer  is  a bit  cheaper, 

th  IDamStemp2d  to  think,  Mr.  Editor,  that  your  contributor 
must  have  been  the  lucky  possessor  of  a very  excellent 
“ sleeping  dictionary,”  with  the  aid  of  which  his  marketing 
was  done,  his  cook’s  bills  kept  in  order,  his  clothes  made  and 
mended,  and  so  on.  I am  informed  that  these  things, 
though  rare,  are  not  impossible.  But,  in  that  case,  some  pi o- 
portion  of  the  cost  of  upkeep  of  the  “ dictionary  should  be 

added  to  the  monthly  bills. 

J One  Who  Lives  There  ISow. 

Singapore,  October  7th , 1909. 


Universal  Domestic  Motor. 

It  would  be  a great  acquisition  in  houses  where  the  electric 
light  is  installed  to  have  a small  movable  electric  motor,  to 
which  different  kinds  of  wheels  could  be  attached  for  clean- 
ing knives,  polishing  plate,  &c.,  and  also  a fan. 

I am  quite  sure  there  would  be  a great  demand  if  they 

could  be  obtained  at  a reasonable  price.  I presume  they 

would  vary  in  price  according  to  the  voltage,  which  in 

Willesden  is  240.  , . 

per  Henry  Uiquliart. 

William  Huting. 

London,  E.C.,  November  11  th,  1909. 

[An  “ Electric  Servant  ” on  these  lines  has  been  developed 
by  Mr.  R.  Borlase  Matthews,  and  was  mentioned  in  our  review 
of  his  book  “Electricity  for  Everybody.”  The  idea  is 
certainly  a very  promising  one. — Eds.  E.R.] 


Is  Electricity  Ponderable  1 

I have  recently  been  engaged  on  some  experiments  on 
electrification  which  appear  to  show  that  a positively  electri- 
fied body  is  slightly  heavier  than  the  same  body  negatively 
electrified.  The  effect  is  about  one-thousandth  of  a milli- 
gramme for  30  electrostatic  units  of  electricity. 

Should  the  effect  prove  to  be  a purely  gravitational  one, 
it  will  be  regarded,  I think,  as  the  first  observed  departure 
from  the  ordinary  gravitational  laws.  Further  experiments 
are  contemplated.  t.  south*™. 

Cambridge,  November  11  th,  1909. 


Gyroscopic  Action  of  Turbine  on  Locomotive. 

With  reference  to  your  article  on  Mr.  Hugh  Reid’s  inaugural 
address  at  the  opening  meeting  of  the  Glasgow  l niversity 
Engineering  Society,  on  “ The  First  Steam  Turbine  Electric 
Locomotive,”  nothing  is  mentioned  as  to  the  effect  of 
gyroscopic  action  of  the  turbine  and  generator  running  at 
3,000  R.P.M. 

It  would  be  interesting  to  know  what  will  be  the  extent 
of  this  effect  when  the  engine  runs  round  sharp  curves  at  a 
fair  speed,  assnmiDg  that  thetnibine  has  its  shaft  horizontal 
and  at  right  angles  to  the  axles  of  the  wheels. 

J,  G.  Smith. 

London,  S.W.,  November  12/A,  1909. 

[If  any  trouble  is  experienced  from  this  cause,  a vertical- 
shaft  turbine  can  be  used  ; but  we  do  not  anticipate  any 
difficulty  with  the  horizontal  type. — Eds.  E.R.] 


the  saving  in  capital  outlay  of  a 25-volt  plant  over  a 110- 
volt  plant  is  very  considerable,  and  the  advantages  gained 
are  in  most  cases  not  sufficient  to  justify  the  adoption  of  the 
higher  pressure.  True,  the  unsteady  light  on  a 2a-volt 
circuit  is,  at  times  of  very  great  fluctuations,  a source  ot 
annoyance,  but  with  a battery  of  ample  capacity,  and  the 
proper  handling  of  the  battery-regulating  switch  by  an  able 
attendant,  the  trouble  may  be  considerably  minimised. 

The  adoption  of  a three-wire  system  for  these  small 
installations  appears  to  me  to  be  entirely  out  of  place,  chiefly 
for  the  very  reason  that  « H.  C.  P.”  is  complaining  about 
namely,  the  fluctuating,  and,  therefore,  unequally  balanced 
load,  not  to  speak  of  the  augmented  cost, 

A far  better  scheme  is  to  install  a double  set  of  accumu- 
lators and  to  switch  the  two  sets  in  parallel  at  times  of 
extra  heavy  load.  In  the  latter  instance  it  is  usual  to  charge 
one  battery  while  the  other  is  discharging. 

Now  to  return  to  Mr.  Jackson’s  800-lamp  installation, 
which  must  of  necessity  cover  a fairly  large  area,  a brief 
consideration  should  convince  him  of  the  error  of  his  views. 

I will  assume  800  8-c  p.  lamps,  with  an  average  consump- 
tion of  2 watts  per  candle-power,  which,  with  the  latest  types 
of  Osram  and  metal-filament  lamps,  may  appear  somewhat 
high,  but  is  counterbalanced  by  the  fact  that  owners  o 
country  houses  are  not  always  satisfied  with  8-c.p. 

Ignoring  the  losses  in  the  conductors,  which,  without 
details  of  his  scheme,  it  is,  of  course,  impossible  to  deter- 
mine, the  power  consumption  of  the  800  lamps  is  12  8 kw.  ; 
at  2.5  volts  pressure  C = 512  amperes'.  Now  let  Mi. 
Jackson  look  up  the  required  sizes  of  the  distributing  mains, 
branch  lines,  switchboard  equipment,  and  the  capacity  ol 
his  battery,  all  of  which  necessary  evils,  and  some  considera- 
tion for  the  pockets  of  his  prospective  clients,  should  induce 
him  to  raise  the  voltage  for  his  800-lamp  scheme.  Mr. 
Jackson  would  save  the  wasteful  resistance  of  the  single 
arcs,  and  then  get  Peter  to  pay  Paul  the  interest  on  the 
expensive  copper  mains. 

I fail  to  see  why  it  should  be  necessary  to  burn  arcs 
singly  ! Moreover,  I fear  the  adoption  of  the  charming 
variety  of  4,  6,  10,  12,  16-volt  installations  would  only 
increase  the  already  existing  confusion  in  that  branch  ot 
electrical  engineering. 

The  need  for  a standard  is  apparent,  and  most  ot  our 
leading  firms  have  adopted  25  volts  as  a low-pressure 
standard  for  a maximum  consumption  of  power  of,  say, 
3 kw.  and  short  lines  only.  I may  mention  that  a description 
of  Messrs.  Siemens  Bros.  & Co.’s  country  mansion  installation 
for  a similar  output  appeared  about  five  years  ago  in  the 
columns  of  several  electrical  journals.  The  next  step  up  the 
ladder  of  recognised  standards  for  larger  distributing  centres 
—viz.,  small  villages  or  large  hotels,  &c.,  is  as  near  as 
possible  65  volts,  and  from  the  above  deductions  that 
pressure  is  evidently  more  suitable  for  the  supply  of  800 
lamps  than  25  volts.  We  then  pass  on  to  the  more  familiar 
pressures  of  110  volts  and  higher  of  our  central  stations.  It 
is  neither  prejudice  nor  conservatism  which  prevents  engineers 
from  adopting  a low  voltage  as  a universal  standard,  but  one 
has  to  steer  between  Scylla  and  Charybdis,  and  the  rig 
course  is  dictated  simply  by  experience,  Ohm’s  law,  judgment, 
and  economical  considerations.  w Doell. 

Beeston,  Notts.,  November  15th.  __ 


Yoltage  for  Country  House  Installations. 

Mr.  J.  Jackson  is  quite  correct  in  his  condemnation  of 
high  voltage  for  country  house  lighting  ; he  does,  however, 
overstep  the  mark  by  advocating  25  volts  as  a suitable 
pressure  for  distributing  centres  supplying  200,  plus  his  pro- 
posed 600,  lamps. 

On  the  other  hand,  I would  point  out  to  “ H.  C.  IV’  that 


With  reference  to  the  above,  I am  pleased  to  find  a 
correspondent  in  your  last  issue  championing  the  cause  ot 

low-voltage  lighting.  . ...  ... 

It  has  occurred  to  my  mind  for  some  time  past  that  the 
only  way  to  compete  in  the  lightipg  of  the  smaller  country 
houses,  and  similar  isolated  places,  is  in  the  use  of  these  very 
low- voltage  plants  to  replace  the  acetylene  and  other  gas- 
making apparatus,  which  have  sprung  up  of  late. 

No  doubt  the  large  conductors  required  will  not  appeal  to 
the  high-voltage  engineer,  but,  on  the  other  hand,  I imagine, 
some  considerable  advantage  might  be  gained  in  the  case  of 
even  so  low  voltages  as  16  volts,  or,  perhaps,  10  volts  for 
the  very  small  houses,  by  the  compactness  of  the  plant,  and 
the  great  reduction  in  the  number  of  cells,  resulting  in  a 
saving  in  space  and  attendance,  the  general  utility  of  the 
same  for  the  use  of  bells  and  telephones,  and  the  comparative 
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immunity  from  dangers  of  shock,  and,  to  a certain  extent, 

fire  also. 

In  short,  if  electricity  is  to  become  universal,  we  must  be 
prepared  to  supply  a man  with  the  plant  best  suited  to  his 
needs  and  convenience. 

S. 


THE  CONTINENTAL  ELECTRICAL 
ENGINEERING  INDUSTRY. 


The  Redemption  op  Bonds  and  Incbeases  op  Capital. 


Institution  Proceeding's. 

A full  house  listened  from  8 until  9.20  p.m.  on  Tuesday 
night  to  the  secretary  and  his  assistant  reading  in  a most 
capable  way  three  papers. 

Amongst  the  audience  were  railway  men  who  had 
journeyed  from  Newcastle,  Heysham  and  Liverpool,  and 
the  writer  ventures  to  think  that  their  reason  for  coming  to 
London  was  to  hear  a discussion  on  those  papers,  which 
everybody  really  interested  had  already  read,  but  nothing 
transpired  but  the  reading. 

The  Institution  supplies  to  every  member  who  asks  for 
it  a copy  in  advance,  and  to  the  personal  knowledge  of  the 
writer  each  of  the  gentlemen  referred  to  had  read  the  paper 
before  coming  to  the  meeting. 

Is  there  any  reason  for  continuing  a practice  of  reading 
more  than  the  barest  outline  of  papers  which  have  been 
before  the  members  privately  in  advance  of  the  public 
meeting  ? 

Would  it  not  meet  with  general  approval  if  papers  were 
laid  on  the  table  and  the  discussion  commenced  forthwith  ? 

If  your  columns  are  open  to  ventilation  of  this  suggested 
economy  of  time,  the  writer  believes  you  will  benefit  a large 
number  of  your  readers. 

Assoc.M.Inst.C.E. 

November  11th,  1909. 

[We  refer  to  this  matter  in  our  leading  columns. — 
Eds.  E.R.] 


Britlsli-made  Magnetos. 

I was  surprised  to  read  Messrs.  Jno.  C.  Fuller  & Son’s 
letter  in  your  valuable  paper  of  October  29th,  in  which 
they  write  as  if  representing  the  British  magneto  manu- 
facturers at  large,  and  then  immediately  go  on  to  adver- 
tise their  self-starting  machine.  They  also  mention  the 
amount  of  money  spent  on  experimenting.  All  this  is 
scarcely  an  answer  to  “ Widnes,”  who  wished  to  know  why 
British-made  machines  are  inferior  to  foreign  articles.  If 
they  have  experimented  and  spent  thousands  of  pounds  in 
developing  their  magneto,  which  is,  by  the  way,  a low- 
tension  with  a separate  induction  (transformer)  coil,  an  article 
very  simple  and  cheap  to  construct,  this  is  their  own 
misfortune.  It  is  not  improbable  that  thousands  of  users  of 
their  make  are  quite  satisfied,  but  that  many  English  car 
manufacturers  have  signed  an  agreement  with  foreign 
makers  is  not  without  a reason,  though  Messrs.  Fuller,  as 
indicated,  have  brought  their  magnetos  to  a final  design  and 
perfection.  These  two  expressions  I ascribe  to  their  naivete 
and  poor  judgment  of  existing  conditions. 

If  the  two  or  three  actual  magneto  manufacturers  will  ex- 
periment less  with  obsolete  designs  which  have  been  discarded 
long  ago  by  their  rivals,  and  merely  copy  and  improve  later 
ones,  they  will  Burely  arrive  at  a successful  stage  ; otherwise 
they  will  remain  where  they  are,  or  where  the  large  makers 
on  the  Continent,  &c.,  were  at  their  beginning  period. 

As  far  as  the  writer  is  acquainted  with  this  trade,  there  is 
an  increasing  demand  both  in  the  automobile  and  other  trades 
for  first-class,  good  and  not  freakish-designed  magnetos,  at 
home  and  abroad,  and  if  one  follows  German  and  French 
practice  and  literature,  there  is  no  reason  to  take  such  a dark 
view  of  existing  conditions. 

U.  Arniatnre. 

November  1st,  1909. 


East  India  Tramways  Co. — The  directors  report  for 

the  year  ended  July  3lBt.  that  the  total  amount  at  the  credit  of 
revenue  account  was  £1,655.  The  full  dividend  of  5 per  cent,  per 
annum  on  the  cumulative  preference  shares  is  recommended,  also 
a dividend  equivalent  to  3jf  per  cent,  per  annum  on  the  ordinary 
shares.  £121  is  to  be  carried  forward. 


The  custom  of  raising  loan  capital  in  various  European  countries 
by  the  issue  of  obligations  or  bonds,  which  may  or  may  not  have  a 
mortgage  charge,  and  are  consequently  not  always  equivalent  to 
debenture  bonds,  sometimes  places  the  holders  of  drawn  bonds  in 
an  awkward  situation.  A certain  number  of  bonds  is  usually 
drawn  for  repayment  every  year,  and  the  payment  of  interest  on 
these  bonds  automatically  comes  to  an  end.  Apparently  no 
necessity  exists  on  the  part  of  the  issuers  of  the  bonds— whether  a 
State,  city  or  company — to  advise  the  owners  of  drawn  bonds  that 
the  time  for  redemption  has  arrived,  and  unless  the  holders 
discover  the  fact  they  may  continue  to  cause  their  coupons  to  be 
regularly  presented  for  payment,  and  receive  payment  of  what  they 
consider  is  the  interest,  but  which,  they  ultimately  find  out,  is 
merely  the  gradual  return  of  capital.  If  the  operation^  continue 
for  a number  of  years,  the  issuers  have  the  capital  at  command 
without  the  payment  of  interest,  whilst  the  holders  of  the  drawn 
bonds  eventually  become  aware  that  they  have  accepted  as  interest 
payments  of  a large  percentage  of  their  original  capital,  which  they 
believed  was  still  intact.  It  is  regrettable  to  note  the  name  of  one 
electrical  company  which  is  charged  with  the  offence  of  paying 
coupons  after  bonds  had  been  drawn  for  redemption,  and  the 
circumstances  suggest  that  the  obligation  should  generally  be 
imposed  of  notifying  holders  or  their  bankers,  as  occasion  may 
arise,  of  the  fact  that  the  bonds  have  ceased  to  bear  interest  by 
having  been  drawn  for  redemption. 

The  Westinghouse  Electricity  Co.  has  been  registered  in  Berlin 
with  a share  capital  of  £5,000.  Its  object  is  to  continue  the 
business  of  the  company  of  the  same  name  which  is  to  be  dissolved, 
and  which  originally  had  a share  capital  of  £50,000,  which  was 
subsequently  reduced  to  £15,000,  owing  to  losses.  The  business 
management  of  the  new  company  also  is  said  to  be  in  the  hands  of 
Herr  J.  Hessenberg,  of  Charlottenburg,  and  Mr.  Walter  Phillips, 
of  London. 

Among  new  emissions  of  capital  in  Germany,  may  be  mentioned 
the  decision  of  the  Rheydt  Cable  Works  Co.  to  increase  the  share 
capital  in  the  first  instance  from  £187,500  to  £250,000  by  the  issue 
of  new  shares  at  the  price  of  104  per  cent. ; and,  secondly,  by  a 
further  issue  of  £25,000  in  shares,  so  as  to  permit  the  whole  of  the 
capital  to  be  introduced  on  the  Berlin  Stock  Exchange.  The 
Elektrizitats  Gesellschaft  (late  H.  Poge),  of  Chemnitz,  has  also 
resolved  to  make  a fresh  issue  of  shares  to  the  amount  of  £50,000, 
most  of  which  will  be  offered  to  existing  proprietors  at  114£  per 
cent. ; whilst  the  capital  of  the  Regina  Bogenlampen  Pabrik,  of 
Cologne-Siilz,  is  to  be  advanced  from  £9,570  to  £50,000,  for  the 
purpose  of  providing  funds  for  meeting  the  demand  for  the 
company’s  manufactures,  including  arc  lamps. 

The  Belgian  manufacturing  firm,  the  Ateliers  de  Constructions 
Electriques,  of  Charleroi,  has  just  offered  for  subscription  10,000 
new  priority  shares  of  £20  each,  which  will  increase  the  share 
capital  from  £200,000  to  £400,000 ; and  the  Tramways  Electriques 
de  la  Province  de  Salerne  (Italy),  which  is  also  a Belgian  enter- 
prise, has  invited  subscriptions  for  10,000  £4  Bhares  and  2,000 
bonds  of  £20  each.  Another  undertaking  referring  to  Italy  is  that 
of  the  Society  Elettrica  della  Sicilia  Orientale,  of  Catania,  which 
proposes  to  raise  £80,000  by  the  emission  of  5 per  cent,  bonds. 


German  Wobks. 


The  directors  of  Brown,  Boveri  & Co.,  of  Mannheim,  state  in 
their  report  for  1908-9  that  the  trade  suffered  more  than  in  the 
preceding  year  from  the  weak  demand  and  depressed  prices  caused 
by  severe  competition.  Prices  are  neither  in  harmony  with  the  cost 
of  materials  nor  with  wages,  for  although  iron  and  manufactures 
thereof  are  cheaper  than  a year  ago,  copper  and  its  alloys  have 
scarcely  receded,  and  wages  have  remained  the  same.  In  the 
endeavour  to  provide  sufficient  employment  for  the  shops  also 
during  a declining  period  of  prosperity,  various  firms  had  unfor- 
tunately quoted  prices  which  must  be  regarded  as  directly  causing 
a loss.  Notwithstanding  these  unfavourable  general  conditions,  to 
which  was  added  a strike  which  stopped  work  for  seven  weeks,  the 
year’s  results  were  not  substantially  different  from  those  of  the 
previous  year.  This  was  due,  in  the  first  place,  to  the  reputation  of  the 
company’s  manufactures,  which  rendered  it  possible  in  many  cases  to 
secure  orders  without  going  down  to  the  lowest  prices,  and  secondly, 
to  the  continued  efforts  to  perfect  the  methods  of  working  and 


increase  the  output.  The  accounts  show  the  following  figures : 

1908-9.  1907-8. 

Capital  paid  up  

...  £300,000 

£300,000 

Bond  capital  

225,000 

225,000 

Depreciation  provision  ... 

18,590 

26,250 

22,710 

Net  profits 

25,980 

Dividend 

18,000 

18,000 

„ per  cent. 

6 

6 

A large  portion  of  the  contracts  received  for  steam  turbines 
again  represented  repeat  orders.  During  recent  years  the  company 
had  effected  special  improvements  in  the  electrical  operation  of 
paper  mills,  and  the  total  equipment  for  three  of  the  largest  mills 
was  already  partly  in  operation.  The  method  proposed  for  driving 
paper-making  machinery  by  separate  motors  had  now  been  pro- 
tected by  patent.  The  experience  gained  with  single-phase  motor* 
for  the  regulation  of  the  speed  permitted  their  use  for  large  out- 


Dots  particularly  for  traction  purposes,  and  several  orders  had  been 
received  for  electric  locomotives  for  full  gauge  railways. 

The  turnover  of  the  Kabelwerk  Rheydt,  of  Rheydt,  is  stated  in 
the  directors’  report  for  1908-9  to  have  been  25  per  cent,  greater 
than  in  the  preceding  year.  The  prices  of  conductors  were 
depressed  almost  throughout  the  year,  whilst  those  for  other  manu- 
factures, particularly  during  the  period  when  the  cable  syndicate 

collapsedf  were  at  times  subject  to  heavy  fluctuations  After 
appropriating  £11,100  for  depreciation,  as  contrasted  with  £13,700 
in  1907-8,  the  accounts  exhibit  net  profits  of  £17,o90,  as 
against  £191  in  1907-8.  It  is  proposed  to  pay  a dividend  of  8 per 
cent,  on  the  share  capital  of  £187,500,  this  comparing  with  no  dis- 
tribution in  the  preceding  year.  The  works  are  at  present 
normally  employed,  and  satisfactory  results  are  hoped  for  in  the 
future.  It  is  intended  to  make  a fresh  issue  of  shares  to  the  extent 
of  £87,500,  for  the  purpose  of  extinguishing  the  bank  debt  and  lor 

0tTbe  accounts  of  the  Deutsche  Elektrizitatswerke  Garbe,  Lahmeyer 
and  Co.,  of  Aix-la-Chapelle,  show  for  1908-9  an  allocation  of  £8,050 
to  the  purpose  of  depreciation,  as  compared  with  £8,310  in  the 
previous  year ; £7,500  to  the  dividend  equalisation  fund,  as  against 
£5  000  in  1907-8,  and  £5,000  to  the  reserve  funds.  After  making  these 
appropriations,  the  net  profits  allow  of  the  payment  of  a dividend 
of  5 per  cent,  on  the  share  capital  of  £150,000,  being  the  same  rate 
as  in  the  preceding  year,  and  the  sum  of  £3,750  has  been  carried 
forward,  as  contrasted  with  £2,920  in  1907-8. 

The  Gesellschaft  fur  Elektrische  Industrie,  of  Carlsruhe,  which 
was  formed  in  1897  for  the  construction  of  electrical  equipment, 
machinery  and  apparatus,  and  the  establishment  of  lighting  and 
power  installations,  proposes  to  go  into  liquidation  in  consequence 
of  the  lack  of  working  capital.  With  an  original  capital  of 
£100,000,  the  company  was  only  able  to  pay  a dividend  m one  year, 
the  rate  being  4 per  cent,  in  1898-9,  and  the  finances  were  sub- 
sequently reorganised.  The  accounts  for  1907-8  show  a loss  of 
£29,500,  and  since  then  the  central  stations  at  Mosbach  and 
Niederbronn-Reichshofen  have  been  sold  at  a book  loss  of  £7,500. 
The  share  capital  consists  of  £30,000  in  ordinary  shares  and  £40,000 
in  preference  shares,  together  with  a loan  debt  which  reached 
£48,000  at  the  end  of  June,  1908. 

Swiss  and  Othkb  Wobks. 

The  report  for  1908-9  of  the  Maschinenfabrik  Oerlikon  states 
that  sufficient  orders  have  been  received  at  better  prices  than  ^ at 
the  end  of  the  financial  year,  although  prices  have  since  fallen 
away  more  than  those  for  materials.  As  gross  profits,  the  accounts 
exhibit  the  sum  of  £96,500,  as  compared  with  £100,200  m 1907-8, 
and  net  profits  of  £17,860,  as  against  £17,890.  After  making 
allocation  to  the  reserve  fund,  the  balance  has  allowed  of  the  pay- 
ment of  4 per  cent,  on  the  share  capital  of  £320,000,  this  being  the 
Bame  rate  as  in  the  preceding  year.  The  directors  mention  that 
the  electrical  working  on  the  railway  section  Seebach-Wettingen, 
which  was  started  on  December  1st,  1907,  and  had  to  be  continued 
by  the  company  for  one  year,  was  maintained  until  July  3rd,  1909, 
at  the  request  of  the  Swiss  Federal  Railway  Administration,  it 
was  hoped  that,  as  a result  of  the  clearing  up  of  the  question  of 
the  system  from  the  trials  on  that  railway,  from  the  selection  of 
the  method  by  the  Berne  Alpine  Railway  Co.,  and  from  the 
decision  to  adopt  the  same  system  on  various  foreign  railways  the 
period  had  been  brought  closer  when  electrical  working  would  be 
introduced  on  Swiss  main-line  sections.  The  company  had  specially 
advanced  the  construction  of  single-phase  motors  for  traction 
purposes  by  the  building  of  types  up  to  1,000  h.p.,  and  had 
extended  the  application  of  the  electrical  distribution  of  power  to 
the  operation  of  textile  machinery.  It  was  not  possible  to  main- 
tain the  sales,  of  which  a large  portion  represent  export  orders,  on 
the  same  level  as  in  the  previous  year,  although  the  degree  of 
activity,  with  one  exception,  was  wholly  satisfactory.  At  the  date 
of  the  report  the  workshops  were  somewhat  lesB  briskly  employed, 
but  nevertheless  the  amount  of  work  was  still  adequate. 

The  directors  of  Escher,  Wyss  & Co.,  whose  shares  are  almost 
entirely  held  by  the  Felten  & Guilleaume-Lahmeyer  Works, 
state  that  the  considerable  extensions  at  the  Zurich  works  were 
entirely  finished  during  the  year  1908-9,  and  those  at  Ravensburg 
were  almost  completed.  By  this  means,  and  apart  from  the 
materially  more  favourable  conditions  of  manufacturing,  the 
productive  capacity  had  experienced  a large  increase,  although 
this  conld  not  always  be  fully  utilised  during  the  year,  owing  to 
the  industrial  decline.  Notwithstanding  this  circumstance,  the 
sales  were  approximately  the  same  as  in  the  previous  year,  but 
keen  competition  largely  depressed  prices,  particularly  for  steam 
turbines.  The  Zoelly  turbine  had  opened  up  a further  field  of 
activity.  The  gross  profits  reached  £123,700,  as  contrasted  with 
£116,400  in  1907-8,  and  the  net  profits  were  £15,740,  as  against 
£18,430  in  the  same  years  respectively.  A dividend  at  the  rate  of 
7 per  cent,  has  been  declared  on  the  ordinary  share  capital  of 
£200,000,  being  the  same  rate  as  in  1907-8.  The  early  months  of 
the  new  financial  year  have  witnessed  a slight  improvement,  and 
the  arrival  of  new  orders  and  those  in  hand  can  be  regarded  as 

. 8* The  United  Electricity  Co.  (Vereinigte  ElektrizitJts  Gesellschaft), 
of  Vienna,  realised  net  profits  of  599,100  crowns  in  1908-9,  as 
compared  with  590,030  crowns  in  the  previous  12  months.  It  has 
been  decided  to  pay  a dividend  at  the  rate  of  6 per  cent.,  as  in  the 
preceding  year.  The  directors  state  that  competition  was  unusually 
severe  throughout  the  year,  causing  a heavy  fall  in  prices,  which 
was  only  equalised  by  materially  increasing  the  turnover.  Of  the 
Hungarian  undertakings  closely  associated  with  the  company,  the 
United  Glow  Lamp  and  Electricity  Co.  had  been  able  to  distribute 
9 per  cent.,  and  the  United  Electricity  and  Machine  Works  Co. 


6 per  cent. ; and  the  former,  which  manufactures  the  Wolfram 

lamp,  has  now  been  compelled  to  extend  its  plant.  fif 

The  Russian  Schuckert  Co.,  of  St.  Petersburg,  realised  net  profits 
of  £10,274  in  1908-9,  as  compared  with  £9,875  in  the  previous  year. 
After  making  provision  for  depreciation,  the  balance  has  permi  e 
of  the  payment  of  a dividend  of  3 per  cent,  on  the  share  capita 
£200,000,  or  the  same  rate  as  in  1907-8.  It  has  been  decido 
liquidate  the  concession  obtained  for  the  establishment  of  tram- 
ways on  the  outskirts  of  Moscow,  in  consequence  of  the  totally 
changed  conditions,  as  the  exercise  of  the  rights  in  a profitable 
manner  would  appear  to  be  out  of  the  question  within  a conceivable 
period. 


NEW  ELECTRICAL  DEVICES.  FITTINGS, 
AND  PLANT. 


H.P.  Cable-Hanger. 

The  cable-hanger  shown  herewith,  known  as  the  “ H.P.  Rustless 
Cable-Hanger,”  is  Btamped  out  of  sheet  zinc,  and,  being  complete 
in  one  piece,  has  no  parts  to  become  detached  or  iron  hooks  to  rust 
out,  thereby  allowing  the  cable  to  sag  or  fall.  Being  of  zinc,  it  is 
durable,  and  affords  a good  metallic  connection  of  the  messenger 
wire  with  the  lead  sheath  on  the  cable.  This  feature  localises 
damage  by  lightning  and  high-tension  crosses,  thereby  greatly 


Fig.  1. — H.P.  Rustless  Cable  Hangeb. 

reducing  reconstruction  costs.  The  hanger  binds  tightly  on  the 
cable  and,  being  flat,  does  not  interfere  with  the  cable-car  riding 
readily  over  the  messenger  wire  after  it  has  been  applied.  It  packs 
closely  in  small  boxes,  500  in  each,  of  convenient  size  for  carrying 
under  the  arm.  The  hanger  is  attached  as  follows Hold  the 
circular  end  against  the  cable  and  wind  the  free  end  twice  around 
and  once  over  the  messenger  wire  as  shown  in  the  cut.  The  cable- 
hanger  described  is  made  by  H.  P.  Copeland,  127,  Franklin  Street, 
New  York  City  .—Electrical.  World. 

The  “ DO  ” Continuity  Clip. 

The  clause  in  the  official  Wiring  Regulations  which  requires 
that  every  system  of  metal  conduits  shall  be  electrically  and 
mechanically  continuous  has  a very  important  bearing  upon  the 


Fio.  2.^Details  op  the  DG  Continuity  Clip. 

large  number  of  installations  that  have  been  erected  on  the  " Blip- 

joint”  system,  and  in  many  cases  has  led  to  their  condemnation, 
and  replacement  by  screwed  conduit  work,  although  the  wiring  may 

have  been  in  good  condition.  . 

To  avoid  the  necessity  of  incurring  the  expense  and  inconvenience 
of  rewiring  such  systems,  Messes.  Dbake  & Gobham,  Ltd.,  of  66, 
Victoria  Street,  S.W.,  have  introduced  the  " DG  ” continuity  clip, 
which  is  illustrated  herewith.  It  consists  of  a metal  clip  which  is 
slipped  over  the  tubing,  without  necessitating  its  removal  from  the 
wall  The  clip  makes  contact  with  the  tubes  on  two  opposite 
points,  which  are  slightly  beyond  the  centre  ; one  is  a fixed  point 
forming  part  of  the  clip,  and  the  other  is  obtained  by  the  end  of  a 
screw,  which  is  forced  well  home.  Two  clips  and  a copper  con 
nector  are  used  at  bends. 


■ 
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It  ie  found  in  practice  that  it  is  quite  unnecessary  with  this  clip 
to  scrape  away  the  enamel,  and  tests  made  by  the  Westminster 
Testing  Laboratories  showed  that  the  resistance  between  two  pieces 


of  tube  clipped  together  by  this  method  was  somewhat  less  than 
•002  ohm.  Further,  as  much  as  75  amperes  was  passed  through  a 
i-in.  tube  for  an  hour  without  its  becoming  more  than  warm. 

It  is  not  proposed  that  new  work  should  be  carried  out  on  these 
lines,  as  contractors  naturally  now  use  some  of  the  grip  systems 
which  are  already  developed,  but  in  factories  and  other  places 
where  slip-socket  tubing  has  been  used,  considerable  expense  may 
be  saved  by  making  an  existing  installation  comply  with  the  Rules, 
which  would  otherwise  have  to  be  removed. 

Tlie  “ Beacon  ” Flame  Arc  Lamp. 

There  is  no  standing-still  in  arc-lamp  manufacture, _a  trade  in 
which  competition  is  keen  and  persistent ; it  was  quite  natural, 
therefore,  that  the  Gilbert  Abc  Lamp  Co  , Ltd.,  of  Chingford, 
should  bring  out  a new  dime  lamp,  which  we  inspected  last  week. 


pawl  and  ratchet  step-by-step  escap  ament,  which  is  controlled  by  a 
rocking  beam  subject  to  the  differential  pull  of  shunt  and 
series  solenoids.  This  is  well  seen  in  fig.  6,  which  gives  front 
and  side  views  of  the  mechanism.  The  coils,  it  will  be 
noticed,  although  projecting  below  the  diaphragm,  are  enclosed 
together  with  the  plungers  in  pockets  having  no  communi- 
cation with  the  lower  part  of  the  lamp  case.  On  the  same 
arbor  as  the  double -grooved  chain  drum  a is  carried  a steel  ratchet 
wheel  c of  large  diameter,  with  which  two  pawls  d and  b engage. 
The  pawls  are  actuated  alternately  by  small  friction  wheels  carried  by 
the  rocking  beam,  as  shown  at  h and  k When  the  lamp  is  out  the 
carbons  are  together,  and  the  left-hand  (series)  end  of  the  beam 


Fig.  4.— Gilbebt  “Beacon”  Flame  Abc  Lamp. 


is  down,  depressing  the  tail  of  pawl  d by  means  of  h so  far  that 
pawl  d is  not  only  removed  from  contact  with  the  ratchet  wheel, 
but  also  lifts  off  pawl  e (as  shown  in  the  lowermost  detail  view). 
Oa  closing  the  circuit,  the  series  coii  rocks  the  beam,  allowing  the 
pawls  to  come  into  gear  with  the  wheel;  the  motion  of  the 
beam  also  strikes  the  arc  by  moving  the  lower  end  of  one 
of  the  carbons  outwards,  through  the  agency  of  a link  and 
bell-crank  acting  on  a guide -plate  at  the  bottom  of  the 
lamp.  The  wheel  is  .then  held  by  pawl  d alone.  As  the  arc 
lengthens,  the  left-hand  (series)  end  of  the  beam  falls,  without, 


The  lamp  is  of  the  converging  carbon  type,  and  as  will  be  seen  from 
fig.  4,  it  possesses  a plowing  external  appearance,  which  distin- 
guishes it  from  the  ordinary  run  of  arc  lamps.  An  important 
feature  of  the  new  lamp  is  the  situation  of  the  whole  of  the 
mechanism,  except  the  carbon  holders,  within  a separate  compart- 
ment at  the  very  top  of  the  lamp,  isolated  as  far  as  possible  by  a 
diaphragm  from  the  rest  of  the  interior,  so  that  the  access  of  fumes 
to  the  working  parts  is  rendered  practically  impossible.  The 
carbon  holders  are  suspended  from  a double  drum  by  chains  which 
pass  through  small  holes  in  the  diaphragm,  and  slide  freely  on 
sloping  guides,  one  of  which  is  fixed,  while  the  other  is  capable  of 
moving  sufficiently  to  strike  the  arc.  The  holders  are  of  the  spring- 
grip  type,  and  the  chains  are  so  connected  to  the  drum  that  the 
carbonh  move  equally  and  simultaneous! y,  the  slack  chains  being 
wound  ii ;>  for  trimming  by  a coiled  spring.  A weak  blow'  magnet 
is  provided. 

The  details  of  the  regulating  mechanism  are  novel  and  interest- 
ing 1 I e general  principle  is  that  of  a gravity  feed,  with  a double- 


however,  feeding  the  carbons  until  striker  n lifts  pawl  d,  when  the 
ratchet  wheel  advances  part  of  one  tooth,  being  stopped  by  pawl  e. 
Thus  feeding  proceeds  by  the  alternate  release  of  the  pawls. 
When  the  circuit  is  opened,  the  beam  tilts  so  far  that  pawl  d is 
lifted  oil  and  holds  pawl  e out  of  gear  also,  so  that  the  carbons 
run  down,  while  at  the  same  time  the  lower  end  of  the  movable 
carbon  is  brought,  inwards  and  the  carbons  meet.  The  de«ign  is 
such  that  when  the  arc  is  burning  and  feeding  normally,  the 
radial  distance  between  the  cirbon  tips  is  practically  unaffected 
by  the  movement  of  the  beam  in  feeding.  Every  care  is  taken  to 
reduce  friction  ; the  rocking  beam  is  carried  on  knife-edges,  and,  as 
shown,  actuates  the  pawls  through  friction  wheels.  When  not 
actually  moving  the  pawls,  the  beam  is  perfectly  free,  except 
that  it  is  restrained  by  a dash-pot  from  sudden  and  violent  move- 
ments. As  far  as  possible,  too,  the  working  parts  are  given  plenty 
of  play,  so  that  sticking  is  unlikely  to  occur 

For  convenience  in  trimming,  a catch  is  provided,  which  retains 
the  carbon-holders  in  their  highest  position  ; to  ensure  the  release 
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....  iq  arranged  so  that  the  globe  cannot  be  pat  on  until 

tftf  been  dle  Ample  space  is  a%ailable  for  the  cut-out  and 
,his  ba  i , _.s:gtance  vchich  is  mounted  inside  the  body  of 

S'  K™ the  lamp  can  be  u.ed  on 
„‘l c „d  boros  five  in  series  on  230  volt,  so  A 
elthe  ° iflmD  burns  for  12  hours,  with  metal-cored  carbons. 

Simplicity  of  the  mechanism,  its  protection  ^pm  fumes  a^d 
the  experience  and  foresight  whidrhave  been  exercised  to  provide 


Fig.  6 — Rink  Lighted  with  “ Beacon  Lamp3. 


igainst  all  possible  causes  of  failure,  all  he*P  4°  en®^  Jen 
uccessf ul  working  of  this  lamp,  which,  we  understand,  haB  been 
n'commercial  operation  for  some  months  on  an  extended  scale 
md  is  giving  complete  satisfaction  to  the  users,  includin 
Somers8  who  are  already  using  the  best  foreign-made  flame 
amps  Fig.  6 shows  an  installation  of  Beacon  lamps  at  a gating 
•ink— one  If  many  rinks  in  English  towns  where  they  have  been 
idopted:  they  are  also  extensively  used  for  shop  and  works 
lighting  The  lamp  is  British-made  and  of  British  design,  wit 
no  clockwork  in  itsbonstruction,  and  its  graceful  shape  is  not  the 
least  att.i active  of  its  meritorious  features. 

Portable  Electric  Saws. 

A portable  electrically-driven  saw  for  cutting  timber  whmh 
presents  several  interesting  points,  is  being  placed R°„V  E G The 
L Messrs  Feld  Bros.  & Co.,  Ltd  , of  2o,  Budge  Row,  E.G.  m 
apparatus  consists  of  an  angle-iron  carriage  mounted  on  a couple  of 
wheels,  and  supporting  an  electric  motor  belted  on  to  a circular 


ment  dated  February  25th  last.  The  defendant  counse^  ex^ained 

SsfHHSiaSg 

hi  ^connection  with  the  company.  He  left  the  compauyandall 
matters  between  them  were  settled  upon  the  terms  of  t^at  aS  e 
moTit-  There  was  amongst  other  things,  a provision  that  defends 
should  assign  to  the  company  all  letters  patent 
his  name  iointly  with  some  other  person  connected  with  the  turn 
There  were  w7o  questions  which  his  Lordship  would  have  to 
determine  One  was  whether  the  agreement  of  February  2oth  last 
was  a final  agreement  come  to  between  the  parties,  and.  the  »eco 
was  whether^the  defendant  had  any  interest 

at  all  because  the  company  claimed  them  as  their  let  P . 

It  seemed  to  him  that  his  Lordship  might  have  a difficulty  m 
coming  to  a final  determination  on  interlocutory  proceeding  , and  he 

should  have  thought  the  most  convenient  course  would  be  to  leav  . 

matters  in  statu  quo  until  the  trial.  Haji 

Mr  Frank  Russell,  K.C.,  who  represented  th deteadmt  said 

he  did  not  think  there  was  much  dispute  as  to  the  facts  wa 

mmwmim-. 

keep  an  account,  until  the  trial,  of  anything  he  made,  and,  if 

■SSfttlS'-  So.  ;<  r o.«  <■  *>**• 

defendant  has  no  right  to  these  letters  patent  ^ 

having  regard  to  the  agreement,  he  clearly  cannot  deal  with  th 
now  The  suggestion  is  that  defendant  is  entitled  to  a half.  I he 
c^sTmade  out  by  him  is  that  the  document  which  he  signed  was  an 
offer,  and  not  an  acceptance ; but  I think  the  evidence  is  ^n?luB 
that  what  he  did  was  to  accept  the  offer  made  to  him  by  the 

May  r,fi" &££$& 

affidavits, ’and  if  these  gentlemen  will  give  their  personal  guaran 

1 Mr  Mkjklbm  said  this  was  a grave  allegation  against  “company 
carrying  on  a large  business,  which  had  large  funds,  and  which  had 
been  employing  the  defendant  at  £1,000  a year.  It  was  absurd  to 
BUgg  estttJa  / the  company  would  not  be  able  to  pay  damages  if  it 

P .bo.H  have  thfi.ght  th.  div.eh.,. 

would  not  mind  giving  their  guarantee.  . . would  ive 

Mr.  Micklem  said  he  had  no  doubt  the  directors  wouia  g 
their  undertaking,  but  he  was  not  able  to  consult  them  all. 

' b££E irtlo.ted  that  del.nd.nt  would  b,  ..felled  w.th 

fc  BSwell  declined  t.  give 
the  undertaking  without  the  other  directors  gave  the  same  under 
taking  6 He  very  much  resented  the  suggested  insolvency  of  the 
company  The/e  was  not  the  least  foundation  for  the  suggestion. 
They  could  not  get  at  all  the  directors,  one  or  two  of  them  being 
abroad,  and  he  therefore  asked  that  the  motion  should  stand  over 

for  a week. 

His  Lordship  concurred. 


Fig.  7. — Portable  Electric  Saw. 

saw.  The  electric  motor  and  starter  are  fixed  inside  f^c  “achm^ 
5 coupled  up  to  the  electric  supply  by  means  of  a length  of 

fleTQeleHCrbof  the  motor  varies  from  2 to  8,  according  to  the  class  of 

work  intended; Ihe  higher  powers  being  for  the  ^ C machine, 
which  is  designed  for  cutting  felled  trees,  logs,  &c.,  up  to  10  in. 
diameter  Sis  illustrated  in  use  herewith.  The  type  A machine 
j*  provided  with  a table-top  for  cutting  boards  and  p ankunthe 
usual  way  • and  type  B,  for  cutting  logs,  beams,  &c.,  is  also  designed 
r«w  th“«»SSl,  «■«  »'“«!  * movement  di.tmct  from 
the  carriage. 


Taylor  v.  L.C.O. 


T„  flip  Kincr’s  Bench  Division  on  Tuesday  and  Wednesday, 
Novembef  9th  and  10th,  before  Mr  Justice  BnckmU  and  a — 
jury,  the  action  was  tried  in  which  Mrs.  Louisa  Alice  Tayffir 
formerly  of  Ritherhithe  New  Road,  and  now  of  62J,  Old^Broah 
Street  sought  to  recover  damages  from  the  London  County  Council 
for  injuries  which  she  alleged  she  had  suffered  owing  to  the  neglp- 
gence  of  the  defendants’  servants.  Defendants  , l J 

In d paid  £125  into  Court,  which  they  submitted  was  ample  to 
cover  anv  damages  the  plaintiff  had  suffered.  Plaintiff  was  a 
lalsenger  on  one  of  the  defendant  Council’s  electric  tramcars  on 
Tune  7th  last  year,  and  was  about  to  alight  at  the  canal  bridge, 
Rotherhithe,  when  the  car  moved  on  with 

ber  fb  fall  heavily  on  the  tramcar  and  injure  herself,  *iay  S 
heard  evidence  as  to  the  amount  of  damages  sustained,  the  jury 
„ j ib-m  at  £100  and  judgment  was  therefore  entered  for  the 

the  sum  already  paid  into 

Court. 


LEGAL. 


Johnson  & Phillips,  Ltd  , v.  Paterson, 

In  the  Chancery  Division  of  the  High  Court  of  ^9t^n  J'  rlda^ 
November  12tb,  Mr.  Micklem,  K.G.,  moved,  on  behalf  of  e 
plaintiff  company  in  the  action  of  Johnson  & Phillips  Ltd 
eWctri-al  engineers,  against  Paterson,  to  restrain  the  defendant, 
until  SLmfnt  or  the  further  order  of  the  Court,  from  granting 
any  licence  to  work,  or  aligning  any  mortgages  charging,  or 
purporting  to  charge,  an  alleged  Bhare  in  certain  letters  patent,  or 
in  any  wagy  dealing  with  them,  contrary  to  the  terms  of  an  agree- 


AUBITRATION  PROCEEDINGS:  LaSCBLLES  V.  \ ATES. 

Pollock  one  of  the  High  Court  Official  Referees,  on  Saturday 

..  »w.,d  b,  j,bit,.u,»,  i. ■» 
" , . J t onrinn  firm  nf  builders  and  decoratorBt  Messrs.  W.  n. 
L«2liae8  & C°!  Ltd  , had  sued  Mr  William  Yates,  of  Weir  Cottage, 
S h ern)  e rt.o  n - o n -Th  a me  s , to  recover  money  alleged  to  be  due  in 
fespect  of  alterations  in  the  interior  of  that  reeffience  Dunug  the 
. . ■.  ototp/i  that  Dirt  of  the  work  included  electric  light 

installation  it  having  been  alleged  that  the  estimate  therefor  was 
bashed  upon’  a statement  made  by  the  defendant  that  be  w.ring 
was  comparatively  new,  and  had  been  properly  tested.  rhe 
rviaintiffs  had  alleged  that  in  the  course  of  work,  during  the  defen 
d^S  SBence  ab/oad.  it  was  found  that  the  whole  of  the  exist, ng 
effictric  wireT were  useless  and  would  require  renewal,  but  those 
StTthe  defendant  disputed.  Messrs.  Blomhe  d and  Lomax  were 
appointed  as  arbitrators  to  ascertain  the  general  cost  of  the  whole 
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of  the  work  done  and  the  materials  charged.  They  had  awarded 
a sum  of  £4,269,  but  as  a sum  of  £3,720  (which  the  defendant  had 
paid  before  the  action  was  broueht)  had  to  be  deducted,  a balance 
of  £549  was  left  in  the  plaintiffs’  favour.  The  Official  Referee  gave 
judgment  for  that  amount,  and  awarded  plaintiffs  the  costs  of  the 
action  and  of  valuation  and  reference,  and  of  an  order  of  November 
26th,  1908,  but  not  the  costs  of  an  order  of  February  2nd,  1909, 
under  which  the  plaintiffs  had  had  to  disclose  particulars  as  to 
expenditure  in  approximate  estimates. 


General  Electric  Co.,  Ltd.,  v.  J.  E.  Wakelin  & Co. 

In  the  King’s  Bench  Division  on  Saturday,  Mr.  Justice  Sutton 
sanctioned  a claim  by  plaintiff  company  against  defendant  firm, 
electrical  engineers,  of  Tottenham  Court  Road. 

Mr.  Tbickett,  appearing  on  behalf  of  the  plaintiffs,  said  the 
action  was  brought  to  recover  £22  6s.  Id.  in  respect  of  goods  sold 
and  delivered ; and  the  defence,  so  far  as  it  was  foreshadowed  in 
an  affidavit  by  Mr.  Wakelin,  was  a suggestion  that  certain  of  the 
goods  were  defective,  and  that  this  would  give  the  defendants  a 
substantial  counterclaim  for  damages. 

There  was  no  appearance  on  the  part  of  the  defendants. 

Robert  M.  Truman,  clerk  to  the  plaintiffs’  solicitor,  proved  the 
service  of  the  writ.  He  saw  Mr.  Wakelin  for  that  purpose  (he 
said)  at  the  defendants’  place  of  business  in  Tottenham  Court  Road. 
He  asked  the  witness  if  the  General  Electric  Co.  would  allow  him 
time,  and  suggested  that  they  might  give  him  until  October  7th. 
Mr.  Wakelin  said  he  had  been  interested  in  two  or  three  limited 
companies,  and  was  only  temporarily  embarrassed.  He  also  sug- 
gested taking  the  witness  out  to  dinner  if  he  (Truman)  took  the 
writ  away. 

His  Lordship  gave  judgment  for  the  plaintiffs  for  the  amount 
claimed,  witn  costs  on  the  High  Court  scale. 


New  Ignition  Syndicate,  Ltd. 

In  the  debenture-holder's  action  of  Wild  Blundell  v.  the  New 
Ignition  Syndicate,  Ltd.,  which  on  Monday  last  came  before  Mr. 
Justice  Parker  on  motion  for  judgment,  his  Lordship  pronounced 
the  usual  debenture  decree  directing  the  usual  accounts  and 
inquiries  upon  the  production  of  an  affidavit  proving  that  the 
principal  moneys  were  due. 

There  was  no  opposition. 


British  Aluminium  Co.,  Ltd. 

Petitions  by  Dick,  Kerr  & Co.,  Ltd.,  and  A.  Schonfield  & Co.,  Ltd., 
for  the  winding  up  of  the  British  Aluminium  Co  , Ltd.,  were 
before  Mr.  Justice  Neville  in  the  Companies’  Winding-up  Court 
this  week. 

Mr.  Younger,  K.C.,  representing  the  company,  said  that  he  had 
to  apply  that  the  petitions  might  stand  over  in  order  that  a scheme 
of  arrangement  might  be  formulated.  The  matter  had  been  before 
the  Court  on  several  previous  occasions,  and  there  was  considerable 
opposition  to  a winding  up,  by  the  unsecured  creditors.  Those 
creditors  thought  it  desirable  that  a scheme  of  arrangement  should 
be  formulated,  and  he  therefore  applied  on  behalf  of  the  company 
that  the  petition  might  Btand  over  until  the  first  petition  day  in 
next  sittings.  He  understood  that  there  was  no  serious  objection 
to  that  course  being  adopted,  as  all  parties  desired  that  there  should 
be  time  for  the  necessary  negotiations  to  formulate  a scheme.  Mr. 
Stewart  Smith,  K.C.,  for  certain  of  the  creditors,  had  stipulated 
that  any  scheme  that  might  be  formulated  should  be  submitted  to 
him  as  early  as  possible,  in  order  that  he  should  have  ample  time 
to  consider  it,  and,  of  course,  that  should  be  done. 

Mr.  Stewart  Smith  said  that  he  did  not  object  to  an  adjourn- 
ment, but  he  suggested  that  there  was  no  reason  why  the  matter 
should  be  thrown  over  until  next  year.  He  asked  that  the 
adjournment  should  be  until  the  last  day  of  the  present  sittings. 

Mb.  \ oungeb  thought  that  would  not  give  sufficient  time. 

Mr.  Smith  said  that  the  matter  could  be  then  mentioned 
again. 

Mr.  Mabtelli,  K.C.,  said  that  he  represented  the  petitioners 
on  the  first  petition,  and  supported  the  adjournment.  The  adjourn- 
ment over  the  Christmas  vacation  would  hurt  no  one,  and  the 
additional  time  would  be  of  great  assistance  to  the  receiver  in  pre- 
paring the  scheme. 

Mu.  Hamilton,  K.C.,  for  unsecured  creditors  to  the  amount  of 
£123,000,  supported  the  proposed  adjournment. 

His  Lobd8HIp  said  the  preparation  of  the  scheme  must  take  some 
time,  and  adjourned  both  petitions  until  next  sittings. 


Electro-Peat  Coal  Co.  Litigation. 

The  case  of  J.  C.  Barker  v.  the  Right  Hon.  the  Earl  of  Mayo  and 
otners  came  before  the  Master  of  the  Rolls  and  Lords  Justices 
Fletcher  Moulton  and  Farwell  this  week,  upon  an  appeal 
by  the  defendant,  George  Darlington  Simpson,  from  a judg- 
ment. of  Mr.  Justice  Lawrence  on  the  finding  of  a special  jury 
by  which  he  was  held  liable  in  respect,  of  certain  alleged  mis- 
representations in  connection  with  the  flotation  of  the  Electro- 


Peat  Coal  Co.,  Ltd.  The  action  was  brought  by  Mr.  J.  C.  Barker 
of  Ilkley,  Yorkshire,  against  the  Earl  of  Mayo,  Mr.  H Howard 
Allen,  Mr  Macgregor,  Col.  St.  Quintin,  Sir  Leslie  Falkiner  and 
Mr.  J.  D.  Simpson,  and  by  it  the  plaintiff  claimed  damages  for 
alleged  fraudulent  misrepresentation,  upon  the  faith  of  which  he 
alleged  he  was  induced  to  subscribe  for  2,000  shares  in  the  Electro- 
Peat  Coal  Co.,  Ltd.  All  the  directors  other  than  Mr.  Simpson 
were  sued  as  directors  of  the  company,  Mr.  Simpson  being  sued  as 
the  promoter.  The  defendants  denied  that  any  untrue  statements 
were  made  to  their  knowledge,  and  that  the  plaintiff  was  induced 
to  enter  into  his  contract  to  take  shares  upon  any  misrepresenta- 
tion made  by  them.  The  jury  found  in  favour  of  all  the  defen- 
dants except  Mr.  Simpson,  against  whom  on  the  finding  of  the 
jury  the  learned  Judge  entered  judgment  for  £910  and  costs.  Mr. 
Simpson  now  asked  for  judgment  or  a new  trial. 

Mr.  Cozens  Hardy,  who  appeared  in  support  of  the  appeal 
said  that  the  case  had  had  a somewhat  chequered  history.  Though 
it  had  been  before  the  other  branch  of  the  Court  of  Appeal  on  two 
occasions  and  had  been  adjourned,  he  was  now  unable  to  find  an 
opponent.  On  an  application  to  fix  a day  for  the  hearing  of  the 
appeal,  the  Court  had  directed  that  notice  should  be  given  to  the 
plaintiff  and  his  solicitor,  but  so  far  as  he  (counsel)  knew,  there 
was  no  one  present  to  oppose  him.  The  Court  of  Appeal  had,  how- 
ever, taken  the  view  that  under  the  circumstances  the  merits  of  the 
case  must  be  dealt  with.  It  was  a very  serious  case,  and  took  17 
days  to  argue  in  the  Court  below.  The  action  was  a common  law 
action  for  deceit  based  on  a prospectus.  For  reasons  best  known 
to  himself,  Mr.  Simpson  in  the  Court  below  unfortunately  appeared 
in  person.  In  the  first  place,  the  action  was  brought  against  eight 
defendants,  all  of  whom,  with  the  exception  of  Mr.  Simpson,  were 
directors  of  the  company,  and  all  were  represented  by  counsel  of 
great  eminence.  Mr.  Simpson  not  only  appeared  in  person,  bntput 
in  his  defence  himself,  and  still  more  unfortunately,  became  ill 
during  the  course  of  the  trial,  and  was  away  on  a doctor’s  certificate. 
The  result  was  perfectly  clear ; because  of  his  absence  the  right 
questions  were  not  submitted  to  the  jury.  Points  in  the  defendants’ 
favour  were  not  brought  out,  and  he  (counsel)  thought  that  it  was 
perfectly  clear  that  if  at  the  close  of  the  plaintiff’s  case,  an  appli- 
cation had  been  made  that  the  plaintiff  should  be  non-suited,  that 
application  would  have  been  granted  on  the  ground  that  there  was 
no  evidence  to  go  to  the  jury  on  the  material  issues  of  the  case. 

Lord  Justice  Moulton  pointed  out  that  that  would  not  help 
Mr.  Simpson  now. 

Mr.  Cosens-Hardy  said  it  was  so.  All  the  other  defendants, 
however,  except  his  client,  had  judgment  given  for  them,  while  his 
client  had  judgment  given  against  him.  It  waB  not  so  much  the 
mere  monetary  claim  that  Mr.  Simpson  cared  so  much  about — that 
was  only  £910 — but  it  was  the  costs  that  were  really  a serious  thing. 
They  amounted  in  this  case  to  between  £7,000  and  £8,000.  Judg- 
ment was  only  given  against  Mr.  Simpson  on  the  first  prospectus. 
On  the  second,  judgment  was  given  in  his  favour.  Their  Lordships 
would  see  that  one-half  the  questions  left  to  the  jury  were 
immaterial.  The  action  waB  based  upon  the  issue  of  a certain 
prospectus  which,  it  was  alleged,  contained  fraudulently  misleading 
statements,  which  statements  were  the  cause  of  the  plaintiff  under- 
writing a number  of  shares  in  the  Electro-Peat  Coal  Co.  The 
plaintiff  was  not  an  ordinary  innocent  person  subscribing  for  shares 
on  the  faith  of  a prospectus.  He  was  an  astute  underwriter,  who, 
after  he  got  these  shares,  pooled  them,  and  then  took  shares  in  the 
promoting  syndicate.  The  case  made  was  that,  by  a document 
dated  January  25th,  1904,  which  he  might  call  the  13th  proof 
prospectus,  and  which,  by  the  defendants’  authorisation,  were  shown 
to  the  plaintiff,  the  plaintiff  was  induced  to  take  shares.  On 
February  10th,  the  plaintiff  sent  an  underwriting  letter  to  Mr. 
Simpson,  and  on  March  24th  the  underwriting  letter  was  accepted 
by  the  promoting  syndicate.  The  application  for  shares  was  not  in 
the  Peat  Coal  Co.,  which  waB  not  incorporated  until  April, 
1904,  but  in  the  promoting  syndicate.  The  plaintiff  was 
relieved  of  a portion  of  his  underwriting,  and  waB  allotted 
1,000  shares,  for  which  he  received  11£  per  cent.,  5 per  cent, 
from  the  promoting  syndicate,  2J  per  cent,  from  the  company,  and 
a secret  commission  of  4 per  cent.  Though  the  company  was  not 
insolvent,  he  did  not  think  that  the  shares  were  of  very  sub- 
stantial value.  It  was  suggested  that  the  invention  which  the 
company  was  formed  to  exploit  was  a very  valuable  one.  The 
plaintiff  paid  £1,000  for  his  shares,  less  £90  received  by  way  of 
commission,  add  judgment  was  therefore  given  against  the 
defendant  for  £910.  His  submission  was  that  there  was  no  evidence 
to  support  the  findings  of  the  jury. 

In  answer  to  the  Court,  Mr.  Cozens-Hardy  said  that  he  was 
instructed  to  conduct  the  appeal  by  Mr.  C.  D.  Simpson. 

The  Master  of  the  Rolls  said  that  having  regard  to  other 
proceedings,  Mr.  Simpson  had  no  locus  standi,  as  his  trustee  was  not 
a party  to  the  appeal. 

Mr.  Cozens-Hardy  said  that  the  verdict  against  which  he  was 
appealing  was  a very  Berious  one  for  Mr.  Simpson. 

The  Master  of  the  Rolls:  But  we  are  in  the  position  of 
having  neither  the  appellant  nor  respondent  before  us. 

Mr.  Cozens-Hardy  asked  for  leave  to  amend. 

Lord  Justice  Moulton  said  that  they  could  give  him  nothing 
as  he  had  no  right  to  be  there,  and  the  appeal  was  accordingly  dis- 
missed. 


Mb.  Cozens-Hardy  applied  on  Wednesday  that  the  appeal  in 
the  case  might  be  restored  to  the  list  for  hearing.  He  stated  that 
when  the  case  was  before  their  Lordships  on  the  previous  day  he 
was  under  a misapprehension  as  to  the  exact  position  of  the 
appellant  (Mr.  Simpson)  and  the  plaintiff. 

Their  Lordships  said  that  the  appeal  would  be  restored  and 
would  appear  in  the  next  day’s  list  as  part  heard. 
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PROCEEDINGS  OF  INSTITUTIONS. 


Electric  Railway  Working. 

Vi  the  ordinary  meeting  of  the  Institution  of  Civil  ENGiNHEBSon 
ruesday,  November  9th,  the  papers  read  were  “The  Single-phase 
Slectrification  of  the  Heysham,  Morecambe  and  Lancaster  Branch 
if  the  Midland  Railway,”  by  Messrs.  J.  Dalziel  and  J.  Sayers; 

‘ The  Equipment  and  Working  Results  of  the  Mersey  Railway 
mder  Steam  and  under  Electric  Traction,”  by  Mr.  J.  Shaw, 
il  lnst.C.E.,  and  “ The  Effect  of  Electrical  Operation  on  the 
Permanent- Way  Maintenance  of  Railways,  as  Illustrated  on  the 
rynemouth  Branches  of  the  North-Eastern  Railway,”  by  Mr.  C.  A. 
Garrison,  D S:.,  M.Inst.C.E.  The  following  are  abstracts  of  these 
japers ! — 

The  authors  of  the  first  paper  state  the  reasons  for  the  electrifica- 
:ion  of  the  Heysham-Morecambe-Lancaster  section  of  the  Midland 
Railway  on  the  single-phase  system,  Bhowing  why  the  railway 
:ompany  adopted  this  system  as  being  more  probably  applicable  to 
heir  future  requirements  than  the  direct-current  system  hitherto 
ised  in  this  country.  Tcey  explain  that  the  choice  of  this  particular 
lection  of  the  line  for  a more  or  less  experimental  electrification 
was  partly  due  to  the  fact  that  it  could  be  worked  from  an  existing 
power  station  at  Heysham.  Though  the  traffic  is  light,  it  is  long- 
hour  throughout  the  year,  and  consequently,  is  expensive  to  work 
by  steam,  so  that  there  was  scope  for  saving  in  working  expenses  ; 
also,  the  summer  traffic  is  heavy  and  liable  to  congestion,  two  of  the 
stations  being  terminals,  and  there  being  a considerable  local  traffic 
ostween  Morecambe  and  the  third  station,  Lancaster,  which  tends 
to  congest  the  main-line  trains.  A description  is  then  given,  more 
or  less  in  detail,  of  the  principal  parts  of  the  overhead  equipment 
ind  machinery  installed  for  traction  purposes  in  the  power  station 
and  of  the  rolling  stock.  [The  installation  was  fully  described  in 
our  issues  of  June  12th  and  19th,  1908  ] 

In  the  Appendix  are  given  diagrams  and  figures  taken  from  the 
motors  while  at  work  on  the  line ; it  is  shown  that  the  motor-cars 
are  required  to  work  very  similarly  to  locomotives,  and  take  over 
daily  from  steam  locomotives,  trains  totalling  up  to  a weight  of  190 
tons,  which  is  125  per  cent,  over  the  loading  specified  to  the  con- 
tractors. The  paper  goes  on  to  set  out  the  disabilities  under  which 
it  has  been  variously  alleged  single -phase  apparatus  labours — 
particularly  in  respect  to  its  asserted  unsuitability  for  high- 
schedule-speed,  frequent-stop,  suburban  and  interurban  traffic, 
necessitating  high  accelerations— and  to  prove,  from  the  results  of 
special  tests,  made  with  a view  to  ascertaining  the  accelerating 
capabilities  of  the  Heysham  equipments,  that  single-phase  appa- 
ratus is  not  only  as  capable  of  working  such  services  as  direct- 
current  apparatus,  but  that  the  weight  of  the  single-phase  trains  is 
only  a very  small  percentage  greater  than  that  of  corresponding 
direct-current  trains,  and  that  the  energy  consumption  is  appreci- 
ably less. 

The  author  of  the  second  paper  presents  a comparison  of  the 
equipment  and  working  results  of  the  Mersey  Railway  when 
worked  by  steam  and  by  electricity.  The  railway  runs  under  the 
River  Mersey  and  joins  Liverpool  with  Birkenhead  on  the  opposite 
bank.  It  was  opened  for  traffic  as  a steam  railway  in  1886.  The 
working  expenses  were  always  very  heavy,  and  as  the  difficulty  of 
maintaining  efficient  ventilation  made  the  railway  very  unpopular 
with  the  travelling  public,  the  revenue  was  insufficient  to  make  a 
commercial  success  of  the  undertaking.  In  1900  the  company 
obtained  Parliamentary  powers  to  substitute  electricity  for  steam, 
and  the  electric  service  was  inaugurated  in  May,  1903.  [An  illus- 
trated description  of  the  electrification  was  given  in  our  issue  of 
May  22nd,  1903.]  The  final  change  was  accomplished  in  a single 
night,  no  mixed  paeeenger  service  being  run. 

The  traffic  conditions  call  for  a train  service  of  191  hours  per 
day,  with  a peak  load  for  a few  hours  in  the  morning  to  Liverpool, 
and  another  peak  load  for  a few  hours  in  the  evening  in  the  reverse 
direction.  During  steam  working  the  peak  was  met  by  increasing 
the  number  of  trains  in  service,  and,  under  electric  working, 
the  peaks  are  mt-t  by  increasing  the  number  of  cars  per  train, 
keeping  the  interval  between  the  trains  constant  throughout 
the  day. 

Tne  special  feature  about  the  electric  rolling  stock  is  the  West- 
inghonse  system  of  electro-pneumatic  control.  For  dealing  with 
the  heavy  traffic  the  trains  consist  of  four  or  five  car  trains  with  a 
motor-car  at  each  end.  After  the  heavy  service  is  over,  the  trains 
are  divided  about  the  centre,  one  motor-car  and  one  trailer  only 
being  used  for  each  train-unit. 

In  order  to  make  a comparison  between  the  workirg  results  of 
the  railway  when  operated  by  steam  and  electricity,  three  years’ 
working  results  under  both  systems  have  been  analysed,  and 
for  each  system  an  average  year  of  steam  and  of  electricity  has 
been  arrived  at.  The  working  results  are  compared  on  the  basis  of 
total  cost  per  annum,  cost  per  train-mile,  per  ton-mile,  and  per  seat- 
mile. 

The  costs  have  been  divided  under  various  headings  which  make 
up  the  total  cost  of  the  locomotive  and  engineering  departments. 
The  departments  of  a railway  which  are  most  directly  affected  by 
the  substitution  of  electricity  for  steam  are  the  locomotive  and 
carriage  departments,  and  the  tabulated  results  show  that  under 
electric  working  these  costs  have  been  reduced  from  0'117d.  to 
0089d.  per  ton-mile.  With  electric  traction  1 lb.  of  fuel,  costing 
8s.  9d.  per  ton,  moves  1 ton  of  load  2 29  miles  at  an  average  speed 
of  22}  miles  per  hour ; whereas,  with  steam,  the  same  weight  of 
fail,  costing  16s.  per  ton,  moved  the  same  load  2'21  miles  at  an 
average  speed  of  17^  miles  per  hour. 

The  effect  of  electric  traction  on  the  maintenance  of  the  permanent 


way  has  been  to  reduce  the  cost  of  maintenance  per  ton-mile  from 
0'0208d.  to  0'0089d.,  or  by  0 012d.  per  ton-mile. 

As  regards  the  life  of  the  rails  under  the  two  systems,  the  average 
rolling  load  over  the  track  before  the  rails  require  renewal  is 
increased  from  32  million  tons  to  47J  million  tons. 

The  substitution  of  electrically -driven  pumps  for  the  working  of 
the  hydraulic  lifts  has  decreased  the  cost  per  lift-mile  from  85  2d. 
to  30Td.,  a decrease  of  55Td.  per  lift-mile. 

The  effect  of  electric  working  on  the  working  results  has  been  to 
decrease  the  cost  per  ton-mile,  as  follows : — 

1.  Total  cost  of  working  and  maintaining  the  whole  of  the  loco- 
motive and  engineering  departments  from  0'238d.  to  0T52d.,  a 
decrease  of  0 086d. 

2.  Total  costs  of  the  railway,  including  general  charges,  &c.  (but 
exclusive  of  interest  on  additional  capital  for  electrification),  from 
0'344d.  to  0'24d.,  a decrease  of  0T04d. 

Summarised  comparative  results  of  the  change  upon  the  working 
and  finances  of  the  railway  are  given  in  three  tables,  which  show, 
among  other  things,  that  the  average  speed,  including  stops,  has 
been  increased  from  15'6  to  19'9  miles  per  hour,  and  the  number 
of  ton- miles  per  annum  from  43  to  67  millions,  while  the  total 
expenses  per  ton-mile,  after  allowing  interest  on  additional  capital 
for  electric  works,  have  been  reduced  from  0'344d.  to  0'2928d.  In 
the  half-year  ending  June  30th,  1908,  the  number  of  passengers 
carried  was  more  than  twice  as  many  as  in  the  last  half-year  of 
steam  working  (ending  December  31st,  1902),  and  more  than  two- 
and-a-half  times  as  many  season-tickets  were  issued ; the  seat- 
miles  run  per  passenger  showed  a decrease  of  30  per  cent. ; and 
the  passenger  receipts  per  seat-mile  an  increase  of  26'5  per  cent  ; 
while  the  ratio  of  expenses  to  receipts  decreased  from  95'3  per 
cent.,  to  69'8  per  cent. 

Just  before  electric  working  commenced,  the  Corporation  of 
Birkenhead  opened  an  extensive  system  of  electric  tramways  which 
had  the  effect  of  reducing  the  railway’s  receipts  considerably  each 
half-year,  as  the  tramways,  being  owned  by  the  same  Corporation 
who  worked  the  ferry  service,  were  specially  laid  out  to  feed  that 
service,  by  giving  extra  facilities  to  passengers  to  reach  the  ferries 
from  any  part  of  the  town. 

Since  the  electric  service  commenced  the  number  of  passengers 
using  the  railway  has  increased  steadily  each  half-year. 

The  third,  papsr  deals  with  certain  branches  of  the  North- 
Eastern  Railway,  which  the  company  decided  in  1903  to  work  by 
electric  traction.  They  are  known  as  the  “ Tynemouth  Branches,’ 
i.e.,  from  Newcastle  to  Tynemouth  direct  and  by  the  Riverside 
line,  and  also  from  Newcastle  to  Tynemouth  via  Benton  and 
Whitley  Bay.  The  line  as  electrified  was  brought  into  use  on 
July  1st,  1904.  It  is,  therefore,  possible  to  form  some  idea  of  the 
effect  of  electric  traction  and  the  cost  of  maintenance. 

The  total  length  of  electrified  line,  including  sidings,  is  75  miles, 
and  the  average  distance  between  the  station  stops  is  1}  miles. 
The  current,  at  a pressure  of  600  volts,  is  taken  direct  from  the 
conductor  rail  by  shoes  fixed  on  the  electric  cars,  the  return  current 
passing  through  the  track  rails,  which  are  bonded  similarly  to  the 
conductor  rail. 

The  paper  describes  the  contact  shoe,  bonding,  anchorage  for 
preventing  the  “ creep  ” of  the  rails,  and  the  track  cable  terminals. 
It  also  compares  the  train  service  under  steam  and  electrical  work- 
ing respectively.  Although  the  train-mileage  has  nearly  doubled, 
the  car-mileage  and  ton-mileage  are  slightly  less  under  the  new 
conditions. 

The  amount  of  wear  on  permanent  way,  although  greater  under 
electric  traction  at  points  and  crossings  than  with  steam  train 
working,  is  only  slightly  increased  on  the  ordinary  running  line, 
either  on  the  straight  or  on  curves. 

Mention  is  made  of  the  methods  of  inspection  of  insulators, 
bonds,  and  electrical  connections,  and  also  the  difficulties 
encountered  owing  to  the  presence  of  enow  or  ice  on  the  conductor 
rail,  which  are  overcome  by  the  use  of  special  ice  scrapers  fixed  on 
the  car.  Although  the  pressure  is  600  volts,  there  has  not  been  a 
fatal  accident  due  to  electric  shock  to  any  of  the  company’s 
employes,  and  serious  injury  due  to  Bhock  has  been  very  exceptional, 
the  men  being  provided  with  insulated  tools,  rubber  gloves  and 
mats  for  their  protection.  Fatal  accidents  through  shock  which 
have  occurred  on  the  electrified  lines  have,  in  all  cases,  been  due  to 
trespass. 

The  electric  cars  are  of  the  open  corridor  type,  lighted  and 
heated  by  electricity,  and  ample  space  is  provided  for  the  comfort 
of  the  passengers.  Trains  can  be  made  up  of  two,  three,  four,  or 
any  convenient  number  of  coaches  as  may  be  required,  up  to  a 
length  of  550  ft.,  which  is  of  great  advantage.  Three  electric 
parcel  vans  are  used  for  dealing  with  the  fish  traffic  between  Tyne- 
mouth and  Newcastle,  and  also  work  a service  of  parcel  trains. 
These  vans  are  bIbo  fitted  with  end  buffers  so  e»  to  haul  ordinary 
horse  boxes,  fish  wagons,  carriages,  &c.,  if  required. 

The  electric  trains  enable  much  more  work  to  be  done  at  the 
platforms  at  the  Central  Station,  Newcastle,  than  could  be  accom- 
plished by  steam  trains,  the  work  being  facilitated  by  the  fact 
that  there  are  no  engines  to  be  attached  and  detached.  They  can 
be  discharged  and  reloaded  for  a return  journey  in  2 minutes,  and 
are  all  dealt  with  from  three  platforms.  The  economising  of  plat- 
form accommodation  is  one  of  the  most  satisfactory  features  of 
electric  train  working.  Another  great  advantage  is  that  the 
signal  movements  are  reduced  by  one-half.  With  the  steam 
trains  there  are  four  platforms  and  eight  signal  operations,  but 
with  the  electric  trains  there  are  only  two  platforms  and  four 
signal  operations. 

Another  important  feature,  especially  for  a service  of  frequent 
stops,  is  the  high  acceleration  possible  with  electric  trains.  A saving 
of  time  is  effected  without  increasing  the  maximum  speed,  as  will 
be  seen  from  the  following  : — 
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1.  Time  occupied  in  running  round  trip  from  the  Central  Station 
to  Manors  North  Station  with  steam  train — 68  minutes. 

Ditto,  with  electric  trains — 58  minutes  (stopping  at  all  stations). 

2.  Time  occupied  in  running  from  the  Central  Station  to  Tyne- 
mouth station  via  the  Riverside  line  with  steam  trains— 35  minutes. 

Ditto,  with  electric  trains — 29  minutes  (stopping  at  all  stations), 

3.  Time  occupied  in  running  by  express  steam  train  from  the 
Central  Station  to  Monkseaton  via  WalUend — 30  minutes. 

Ditto,  express  electric  train— 25  minutes. 

The  paper  gives  an  estimate  of  the  annual  cost  of  renewals,  with 
a table,  and  concludes  by  showing  that  it  would  have  been  impos- 
sible to  carry  by  the  old  steam  service  the  number  of  passengers 
that  are  now  being  conveyed  on  the  Tynemouth  lines  with  the 
electric  service. 

[A  description  of  the  North-Eastern  electrical  lines  appeared  in 
the  Electrical  Review,  December  23rd  and  30th,  1904  ] 


Institution  of  Electrical  Engineers. 

On  Thursday,  last  week,  the  first  meeting  of  the  present  session  was 
held  at  Great  George  Street,  when  Dr.  Gisbert  Kapp,  the  new 
President,  read  his  inaugural  address. 

The  business  of  the  evening  commenced  with  the  pleasant  duty 
of  awarding  the  Institution  premiums  and  prizes  for  papers  read 
during  the  previous  session.  A full  list  of  these  awards  was  given 
in  the  Electrical  Review,  May  28th,  1909. 

The  retiring  President,  Mr.  W.  M.  Mordey,  then  called  on  Prof. 
Bertram  Hopkinson,  of  Cambridge  University,  who,  on  behalf 
of  his  mother,  asked  the  Institution  to  accept  the  very  fine  marble 
bust,  which  we  illustrated  on  page  780  of  our  last  issue. 

Prof.  Hopkinson  remarked  that  it  was  possible  to  conceive  the 
personality  of  an  artist  or  an  actor  long  afterwards  from  his  work, 
but  this  was  not  the  case  with  the  scientist,  who  remained  merely 
in  name.  It  was  thought  that  it  would  be  a good  thing  to  have 
something  to  clothe  the  name  of  Hopkinson  in  the  future,  and  it 
was  in  this  hope  that  the  bust  was  presented.  A sculptor,  who  had 
known  him  well,  had  endeavoured  to  indicate  something  of  his 
personality  in  the  block  of  marble  before  them. 

Mr.  W.  M.  Mordev,  in  thanking  the  donor,  said  that  he  thought 
that  next  to  Faraday,  the  scientific  father  of  the  industry,  we  owed 
more  to  Hopkinson  than  to  any  other  man.  He  was  President  of 
the  Institution  twice,  in  1890  and  1896,  and  his  work  embraced  many 
other  scientific  matters  than  came  under  the  heading  of  electricity. 
Hopkinson  also  initiated  the  original  movement  which  resulted  in 
the  formation  of  the  Corps  of  Electrical  Engineers. 

The  retiring  President  then  announced  that  it  had  been  arranged 
to  take  possession  of  the  new  headquarters,  on  the  Embankment, 
in  June  next,  the  Council  considering  that  it  was  better  to  wait 
until  the  building  was  quite  ready  for  actual  use  before  moving. 

Subsequently  a vote  of  thanks  to  Mr.  Mordey  was  moved  by 
Mr.  Alex  Siemens  on  behalf  of  the  members,  Mr.  Siemens 
remarking  that  if  the  new  building  turned  out  satisfactory  it  would 
be  largely  due  to  Mr.  Mordey’s  efforts.  Mr.  Jas.  Swinburne,  in 
seconding,  dwelt  on  the  work  which  the  retiring  President  has 
done  on  behalf  of  the  Institution,  including  many  papers  which 
were  all  the  more  valuable  because  they  hadn’t  agreed  with  them. 


Inaugural  Address. 

Dr.  Kapp  devoted  his  address  to  a review  of  the  existing  state  of 
electrical  engineering,  which  he  first  compared  with  the  conditions 
10  years  ago.  Then,  the  total  capital  invested  in  the  electrical 
industries  was  106  millions  sterling  ; this  year  it  was  386  millions, 
and  the  membership  of  the  Institution  had  grown  from  3,254  to 
6,117.  Assuming  that  the  membership  afforded  a rough  indication 
of  the  number  of  persons  engaged  in  the  electrical  industries,  he 
deduced  that  each  man  now  produced,  controlled  or  utilised  70  per 
cent,  more  wealth  than  10  years  ago. 

The  President  drew  attention  to  the  modern  tendency  to  install 
very  large  units,  rendering  forced  ventilation  necessary  to  cool 
them,  and  described  the  turbo-driven  centrifugal  air  and  circu- 
lating pumps  of  the  A.E.G.* 

After  touching  upon  exhaust  steam  turbineB,  compensated 
alternators,  and  asynchronous  generators,  Dr.  Kapp  described  the 
“double-field  generator”  of  Mr.  E.  Ziehl.  Id  this  machine  the 
stator  and  rotor  each  carry  a three-phase  winding,  connected  in 
such  a way  that  a three-phase  current  sent  through  a machine  will 
produce  fields  which,  in  Btator  and  rotpr,  revolve  in  opposite  sense. 
If  now  the  rotor  be  driven  by  power  in  a sense  opposite  to  that  of 
its  own  field  and  with  a speed  corresponding  to  twice  the  frequency, 
the  field  produced  by  the  rotor  currents  will  in  magnitude  and 
direction  of  motion  be  identical  with  that  produced  by  the  stator 
currents.  Thus  each  of  the  two  windings  contributes  one-half  of 
the  field  common  to  both.  At  the  same  time  the  demagnetising 
action  of  each  winding  is  eliminated  by  that  of  the  other.  The 
machine  canndt  work  alone,  bnt  must  be  excited  in  the  same  way  as  a 
non- synchronous  generator  from  some  synchronous  generator;  it 
cannot  give  a wattless  current,  and  in  an  installation  where  the 
power  factor  is  lesB  than  unity  the  synchronous  machine  must 
supply  the  wattless  current.  As  advantages  Mr.  E.  Ziehl  claims 
the  following:  Since  the  e.m  f.  is  generated  in  both  windings  only 
half  the  flux  as  compared  to  a synchronous  generator  is  required  ; 
hence  less  hysteresis  loss,  smaller  radial  depth  of  stampings,  and 
less  copper  weight,  which  is  due  partly  to  the  small  air  space  and 
partly  to  the  shorter  pole-pitch.  All  these  tend  to  reduce  the  cost 
of  manufacture.  Since  the  machine  can  only  give  a watt  current, 
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a short  circuit  on  the  mains  cannot  damage  it.  The  paralleling  is 
easy ; the  speed  need  only  be  approximately  right,  and 
if  coupled  up  in  a wrong  phase  position  no  damage  is  done, 
since  the  inductance  is  then  very  great.  It  is  only  when 
running  at  exactly  synchronous  speed,  and  in  correct  phase  position, 
that  the  mutual  compensation  between  the  two  windings  takes 
place,  and  if  the  machine  is  switched  on  when  out  of  phase,  it  pulls 
itself  quickly  into  phase  without  demanding  from  the  bus  bars  a 
large  synchronising  current.  When  used  in  connection  with  con- 
verter sub-stationB,  no  separate  alternating  excitation  is  required, 
the  converter  itself  acting  as  exciter. 

Dr.  Kapp  next  referred  to  the  large  sizes  and  high  efficiency  of 
transformers,  up  to  10,000  kw.,  three-phase,  at  60  cycles,  100,000 
volts  (as  made  by  the  G.E.  Co.,  of  America,  with  an  efficiency  stated 
to  be  99  per  cent,  at  full  load,  and  weighing  54  tons,  or  with  7,500 
gallons  of  oil,  85  tons).  The  use  of  alloyed  iron,  large  units,  and 
vigorous  cooling  had  greatly  reduced  the  weight  of  transformers, 
the  active  iron  in  a 3,500-kw.  Oerlikon  transformer  weighing  only 
2 kg.  per  kw. 

For  furnace  work,  the  transformer  should  have  a rather  large 
inductive  drop,  to  protect  it  against  damage  due  to  short-circuits  in 
the  furnace. 

Dealing  with  a.o.  motors  and  the  problem  of  speed  regulation, 
the  author  described  the  three-phase  traction  motor  devised  by  Mr. 
Aichele,  the  chief  designer  of  Messrs.  Brown-Boveri,  who  have 
applied  it  in  their  latest  Simplon  locomotives.  The  rotor  is  simply 
a squirrel-cage,  and  has  no  slip-rings  and  no  outside  electrical  con- 
nections whatever.  The  bars  are  ventilated  copper  tubes,  and  the 
end  connections  are  designed  to  stand  a temperature  of  200“  to 
250°  C.,  when  an  exceptionally  large  starting  current  is  developed. 
At  the  same  time,  the  resistance  of  the  rotor  as  a whole  is  raised 
some  40  per  cent.,  owiDg  to  the  temperature  coefficient  of  the  end 
connections.  The  latter  cool  rapidly  as  soon  as  speed  is  attained, 
and  the  rotor  then  works  with  normal  slip.  The  stator  has  two 
distinct  windings,  one  for  16  and  the  other  for  12  poles,  and  each 
winding  can  by  means  of  a pole-changer  be  so  grouped  as  to  produce 
half  its  normal  number  of  poles.  There  are  thus  four  normal  speeds 
possible,  corresponding  respectively  to  16,  12,  8 and  6 poles,  or  to  a 
train  speed  of  from  26  to  70  km.  per  hour.  At  starting  the  pressure 
is  reduced  by  an  auto-transformer  and  thrown  at  first  on  to  the  16- 
pole  and  then  on  to  both  the  12  and  the  16-pole  windings  in  parallel. 
Then  the  16-pole  winding  and  the  auto-transformer  are  switched 
out  and  the  train  attains  the  speed  of  35  km.  per  hour,  which 
corresponds  to  the  12-pole  winding  acting  alone  at  the  full  line 
pressure  of  3,000  volts.  To  increase  the  speed  further,  the  8-pole 
winding  is  added  in  parallel,  then  the  12-pole  winding  is  switched 
out,  then  again  switched  in  as  a 6-pole  winding,  and  finally  the 
8-pole  winding  is  switched  put,  leaving  only  the  6-pole  winding  at 
work  when  the  maximum  speed  is  reached.  The  frequency  is  16 
per  second.  Each  winding  is  connected  with  the  pole-cbanger  by 
6 leads — that  is  to  say,  there  are  12  leads  in  all  required  for  each 
motor.  No  starting  resistances  are  requiced.  The  ends  of  the 
Btator  windings  are  protected,  but  the- inside  of  the  rotor  is  freely 
accessible  to  the  air.  The  power  of  the  motor  at  the  one-hour  rate 
is  given  by  Mr.  Schnetzler  as  follows : — 

Poles 6 8 12  16 

Horse-power  ...  ...  ...  ...  850  750  650  550 

Train  speed— kilometres  per  hour...  70  52  35  26 

The  Deri  single-phase  motor  was  also  described  ; this  resembles 
a “ repulsion  ” motor,  but  (if  a two-pole  motor)  has  two  pairs  of 
brushes  on  the  commutator.  One  brush  of  each  pair  is  fixed  in  the 
polar  axis  of  the  stator,  while  the  other,  which  is  shorted  on  the 
fixed  brush,  can  be  moved  so  as  to  make  any  angle  with  the  fixed 
brush  up  to  180°. 

If  the  fixed  and  movable  brush  are  in  line  and  bearing  on  the 
same  part  of  the  commutator,  no  current  passes  through  the  arma- 
ture. If  their  angular  distance  is  180°  the  armature  winding  acts 
as  the  shorted  secondary  of  a transformer.  In  neither  case  is  a 
torque  exerted.  If,  however,  the  angular  distance  between  fixed 
and  movable  brush  is  intermediate  between  0°  and  180°  a torque  is 
exerted,  and  if  the  armature  is  allowed  to  run  the  current  decreases 
and  the  power  factor  increases.  The  effect  of  shifting  the  brushes 
is  analogous  to  changing  the  impressed  voltage  on  an  ordinary 
continuous-current  series  motor,  and  thus  by  adjusting  the  brushes 
the  torque  and  speed  may  be  regulated.  This  property  renders  the 
Deri  motor  valuable  in  all  cases  where  delicate  speed  regulation  is 
essential.  It  is  largely  used  for  working  passenger  lifts  and  other 
hoisting  machinery,  and  also  for  driving  ring-spinning  frames,  the 
Bpeed  regulation  in  the  latter  case  being  automatic.  The  result  of 
automatic  speed  regulation  is  an  increased  output  from  the  ring- 
spinning frames.  Another  application  is  for  electric  railway 
working.  An  important  point  in  these  motors  is  their  perfect  com- 
mutation. 

The  well-known  Winter-Eichberg  motor  as  first  developed  for 
railway  work  had  a series  characteristic ; recently  Mr.  Eichberg 
has  altered  the  winding  so  as  to  give  the  motor  a shunt  character- 
istic, so  that  it  runs  at  constant  speed  whatever  the  load  within  its 
range.  The  motor  is  started  as  a series  machine,  and  when  up  to 
speed,  or  nearly  so,  it  is  switched  over  by  its  controller  to  the 
shunt  condition.  Dr.  Kapp  has  found  the  inventor’s  claim  that 
the  power  factor  is  very  nearly  unity  at  all  loads  quite  borne  out. 

Turning  to  the  electric  transmission  of  power,  the  President 
remarked  that  the  conditions  obtaining  in  England  rendered  a 
pressure  of  20,000  volts  an  upper  limit  for  most  cases,  though  on 
the  Continent  and  in  America  pressures  up  to  110,000  volts  were 
employed.  The  ultimate  limit  was  set  by  the  loss  of  power 
through  dispersion  of  electricity  through  the  air,  for  which  he  gave 
the  following  approximate  formula,  based  on  Mr.  R.  D.  Mershon's 
experiments : — 


Vol.  65.  No.  1,669,  November  19,  1909.]  THE  ELECTRICAL  REVIEW, 


815 


l,  1 IO  O I l \ , 1 

ev  = ( I r log  — , 

0 5 + r \1  + 0 013  v/  6 r 

where  K v is  the  pressure  limit  in  virtual  kilovolts, 

b the  barometric  pressure  in  mm.  of  mercury, 
r the  radius  of  the  wire  in  cm., 
s the  distance  between  two  wires  in  cm., 
v the  pressure  of  saturated  steam  in  mm.  of  mercury  at  the 
given  temperature  multiplied  by  the  relative  humidity 
of  the  air. 

The  protection  of  power  lines  against  pressure  surges  was,  he 
said,  a very  important  matter,  particularly  where  an  underground 
cable  pined  an  overhead  line.  Mr.  SemeDza,  of  Milan,  had 
solved  this  problem  by  employing  resonant  circuits  between  line 
and  earth,  the  resonating  frequencies  being  choaen  of  the  order  of 
those  of  lightning  discharges — from  20,000  to  10  millions.  If  a 
capacity  and  inductance  tuned  to  any  of  these  frequencies  are 
placed  in  series  and  connected  to  line  and  earth,  a current  of  that 
particular  frequency  will  flow  to  earth  as  if  the  connection  were 
direct.  Even  if  the  frequency  were  only  approximately  that  to 
which  the  set  was  tuned  the  reactance  would  not  be  excessive  and 
the  protection  would  be  sufficient.  A set  for  1 million  frequency 
may  conveniently  be  formed  of  two  Moscicki  condensers  in 
parallel,  having  together  a capacity  of  0 01  mf.  and  an  inductance 
of  2 54  microhenry.  The  latter  is  obtained  by  two  turns  of  2 mm. 
copper  wire  50  cm.  in  diameter.  A set  for  100,000  frequency  would 
require  eight  condensers  in  parallel  and  a coil  of  10  turns.  For 
the  ordinary  working  frequencies  up  to  50  either  set  has  of  course 
a practically  infinite  reactance,  that  is  to  say,  it  has  no  effect  on 
the  power  current.  The  Milan  translating  station  has  been  at 
work  now  for  about  two  years  with  perfect  success.  The  system 
not  only  protects  against  lightning  discharges,  but  against  any 
abnormal  rise  of  pressure,  in  so  far  as  this  is  caused  by  a high- 
frequency  surge. 

Another  recent  invention  has  for  its  object  the  prevention  of 
the  infiltretion  of  high-pressure  current  into  low-pressure  lines. 
That  such  a device  is  urgently  needed  is  shown  by  the  lamentable 
accident  which  happened  last  August  in  Olgiate,  where  several 
persons  were  killed  by  contact  with  nominally  low-pressure  light- 
ing circuits.  Some  means  should  always  be  provided  to  cut  off  the 
current  automatically  in  the  low-pressure  circuit  as  soon  as  its 
potential  to  earth  exceeds  a predetermined  limit.  Such  an  instru- 
ment was  perfected  last  year  by  Mr.  Arcioni,  of  Milan,  and  is  now 
being  gradually  taken  up  on  the  Continent.  The  essential  parts 
axe  three  electromagnets  with  shaded  poles  connected  Btar  fashion, 
with  the  centre  point  earthed,  to  the  three  wires  of  the  low-pressure 
system.  In  front  of  the  poles  are  the  three  legs  of  a star  disk 
mounted  on  a counterweighted  spindle.  As  long  as  the  three  wires 
have  normal  potential  difference  to  earth  the  torque  exerted  by  the 
shaded  poles  is  insufficient  to  raise  the  weight,  but  if  through  in- 
filtration of  high  preBBure  the  electrical  centre  is  displaced  the 
torque  increases,  the  weight  is  raised  and  makes  contact  in  a relay 
circuit,  which  then  trips  the  main  switch.  If  the  weight  is  ad- 
justed to  rise  at  double  normal  torque  the  apparatus  also  acts  if 
one  of  the  low-pressure  wires  should  go  to  eartb. 

In  an  appendix,  Dr.  Kapp  gave  particulars  of  the  British  power 
companies,  and  he  remarked  that  the  public  generally,  and  even 
some  engineers,  were  still  under  the  impression  that  a country  of 
abundant  water  power  offered  better  opportunities  for  electric 
power  distribution  than  a country  of  cheap  coal ; but  that  this  was 
in  reality  not  so  was  demonstrated  by  the  great  development  which 
power  supply  had  reached  in  this  country.  In  the  country  of 
waterfalls,  industries  have  to  be  introduced  in  order  to  utilise  the 
power  made  available  through  electric  transmission,  whilst  in  the 
coal  country  highly  developed  industries  of  different  kinds  are 
already  there.  As  regards  capital  outlay,  the  advantage  lies 
generally  with  the  thermal  station,  quite  apart  from  the  extra  cost 
of  a steam  reserve,  which,  for  at  least  part  of  the  power,  in  many 
cases  is  unavoidable.  This  drawback  may  be  compensated  by  a 
very  high  load  factor,  such  as  is  obtainable  when  the  current  is 
used  in  electrochemical  processes,  but  with  the  load  factor  ruling  in 
other  industries  the  energy  costs  less  in  the  country  of  cheap  coal 
than  in  the  country  of  abundant  water  power. 

Mr.  C.  H.  Merz  had  pointed  out  that  within  the  area  served  by  the 
North-East  Coast  Power  Station  System  the  gas  obtained  as  a by- 
product of  the  coke  ovens  could  be  made  to  yield  continuously 

150.000  h.p.  if  burned  under  boilers,  and  250,000  h.p.  if  used  in 
internal-combustion  engines.  It  was  the  merit  of  Mr.  Merz  to  have 
recognised  the  enormous  commercial  importance  of  these  sources  of 
energy,  and  to  have  made  a beginning  with  their  utilisation  by 
the  establishment  of  what  he  called  “ waste  heat  stations.”  An 
essential  part  of  this  system  was  the  linking-op  of  all  generating 
Btations  into  one  common  network,  with  feeders  protected  by  the 
Merz-Price  system.* 

Regarding  electric  railway  operation,  the  President  said  that  the 
majority  of  practical  men  held  that  alternating  current  in  some 
form  or  other  must  be  the  means  to  supply  power  to  the  motor,  the 
only  question  being  whether  three-phase  or  single-phase  should  be 
chosen.  The  Siemens-Bchuckertwerke  and  the  A.E.G.  had  each 
supplied  or  on  order  single-phase  equipments  aggregating  over 

50.000  h p. ; in  Italy,  the  Government  had  decided  to  electrify  337 
miles  of  track  on  the  three-phase  system,  mainly  on  account  of  the 
heavy  nature  of  the  service.  Dr.  Kapp  thought  that  the  Swiss 
Government  would  adopt  the  Bingle-phase  system,  using  the  Deri 
motor. 

Other  matters  dealt  with  in  the  address  were  winding  engines 
and  rolling  mills,  with  brief  particulars  of  the  plant  at  the  works  of 


Sir  Alfred  Hickman,  Ltd.,  and  Messrs.  Dorman,  Long  & Oo.,  Ltd. ; * 
electric  steel  furnaces ; the  fixation  of  nitrogen  ; and  the  use  of 
electricity  in  agriculture. 

An  enormous  field  of  useful  work,  said  Dr.  Kapp,  was  open  to  the 
electrical  engineer — not  only  useful  to  himself,  but  even  more  so  to 
the  interests  that  employed  him.  How,  then,  came  it  that  electrical 
engineering  was  not  as  prosperous  as  it  might  be  ? He  had 
frequently  visited  Continental  shops,  and  was  convinced  that 
British  snops  could  turn  out  work  equally  well  and  generally  at  a 
slightly  lower  prime  cost.  There  was  certainly  no  justification  in 
reproaching  the  makers  of  electrical  plant  with  backwardness,  and, 
moreover,  it  was  bad  business  policy.  If,  however,  the  reproach 
was  levelled  against  the  potential  users  of  such  plant,  there  was 
some  justification.  There  was  progress,  but  it  was  not  fast  enough, 
and  to  accelerate  it  they  must  educate  the  potential  users  of 
electrical  plant.  The  Institution  could  do  something  to  accelerate 
the  introduction  of  electricity  into  our  great  industries,  by 
arranging  for  papers  of  interest  to  the  particular  industries  carried 
on  in  the  district  of  each  Local  Section. 


TRADE  STATISTICS  OF  ROUMANIA. 


The  following  figures,  showing  the  imports  of  electrical  and 
similar  goods  into  Roumania  during  1907,  are  taken  from  the 
official  statistics  which  have  just  been  issued  for  that  year.  Details 
for  1906  are  given  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  have  been  added : — 


Kilog.  = 2 204  lb. 


1906. 

1907. 

Inorease  or 
decrease. 

Kilogs. 

Kilogs. 

Kilogs. 

Electric  insulators  of  faience  and  porcelain, 

even  combined  with  other 

materials. — 

From  Austria 

77,701 

41,004 

62,130 

— 

36  697 

„ Germany  

91,159 

— 

29,029 

,,  Other  countries 

210 

488 

+ 

278 

Total 

169,070 

103.622 

— 

65,448 

Electric  incandescent  lamps. — 

From  Great  Britain 

— 

174 

+ 

174 

„ Austria 

1,725 

3,531 

4- 

1,806 

„ Germany 

5,236 

6,290 

4- 

1,054 

„ Other  countries 

1,119 

1,291 

+- 

172 

Total  ... 

8,080 

11,286 

+ 

3,206 

Rails  for  railways  and  tramways. — 

From  Great  Britain 

130,465 

8,322,708 

85,687 

— 

44,778 

„ Austria  

14,703,958 

+ 

6,381,250 

„ Belgium 

752,157 

6,660,990 

5,908,833 

,,  Germany 

1,202,531 

2,595,732 

2,582,436 

1.608,170 

+- 

1,379,905 

„ Holland  

— 

987,562 

„ Russia  

— 

13,495,749 

+ 13,495,749 

„ Other  countries 

124,874 

189,419 

4“ 

64,545 

Total 

13,128,467 

39,326,409 

+ 26,197,942 

Boilers,  Ac. — 

From  Great  Britain 

25,449 

24,498 

951 

„ Austria  

363,730 

184,005 

— 

179,725 

„ Belgium 

1,420 

31,746 

+ 

30,326 

„ Germany  

181,436 

10,127 

431,272 

+ 

249,836 

„ Other  countries 

1,481 

— 

8,646 

Total  ... 

582,162 

673,002 

+- 

90,840 

Iron  wire,  galvanised,  Ac. — 

From  Great  Britain 

2,219 

65,364 

4" 

63,145 

,,  Austria 

79,891 

56,963 

— 

22,928 

„ Belgium  

9,113 

50,380 

4~ 

41,267 

„ Germany  

538,383 

294,778 

— 

243,605 

„ Other  countries 

10,996 

18.865 

+ 

7,869 

Total  ... 

640,602 

486,350 

— 

154,252 

Hammered  copper  in  plates  more  than  1 mm . thick. — 

From  Great  Britain 

1,084 

5,359 

+ 

4,275 

,,  Austria  

108,175 

55,980 

— 

52,195 

,,  France  

160 

11,662 

+ 

11,502 

„ Germany  

59,799 

91,037 

+ 

31,238 

„ Holland 

— 

36,310 

+- 

36,310 

„ Other  countries 

24,441 

20 

— 

24,421 

Total  .. 

193,659 

200,368 

+ 

6,709 

Copper,  Ac.,  wire,  1 mm.  or  more  in  diameter. — 

From  Great  Britain 

69 

332 

+ 

263 

,,  Austria 

198.788 

34,082 

— 

164,706 

„ Belgium  

. — 

1,238 

+■ 

1,238 

„ Germany  

63,178 

70,627 

+ 

7,449 

„ Other  countries 

343 

542 

+ 

199 

Total  .. 

262,378 

106,821 

155,557 
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1906. 

Kilogs. 

Copper  wire  less  than  1 mm.  diameter. — 

1907. 

Kilogs. 

Increase  or 
decrease. 
Kilogs. 

Prom  Great  Britain 
„ Austria 
„ Germany 
„ Other  countries 

9 

2,186 

3,793 

824 

108 

1,790 

8,358 

1,082 

+ 99 

— 396 

+ 4,565 

+ 258 

Total 

6,812 

11,338 

+ 4,526 

Copper,  dc.,  goods  not  specified. — 

Prom  Great  Britain 
„ Austria 
„ Prance 
,,  Germany 
„ Other  countries 

8,980 

64,065 

4,080 

30,928 

3,176 

14,270 

92,823 

6,577 

42,065 

3,287 

+ 5,290 

+ 28,758 

+ 2,497 

+ 11,137 

+ 111 

Total 

111,229 

159,022 

+ 48,793 

Steam  engines. — 

Prom  Great  Britain 
„ Austria 
„ Germany 
„ Other  countries 

115.000 
...  2,104,000 

511.000 

108.000 

40,000 

4.712.000 

2.379.000 
676,000 

— 75,000 

+ 2,608,000 
+ 1,868,000 
+ 568,000 

Total 

...  2,838,000 

7,807,000 

+ 4,969,000 

Petroleum  engines. — 

Prom  Great  Britain 
,,  Austria 
„ Germany 
„ Other  countries 

123.000 

91.000 

363.000 

15.000 

322.000 

131.000 
1,262,000 

86,000 

+ 199,000 

+ 40,000 

+ 899,000 

+ 71,000 

Total 

592,000 

1,801,000 

+ 1,209,000 

Gas,  compressed  air , d-c.,  i 

engines. — 

* 

From  Great  Britain 
,,  Austria 
„ Germany 
„ Other  countries 

23.000 

39.000 
172,000 

13.000 

24.000 

25.000 
106,000 

17.000 

+ 1,000 

— 14,000 

— 66,000 

+ 4,000 

Total 

247,000 

172,000 

— 75,000 

Hydraulic  machinery. — 

Prom  Great  Britain 
„ Austria 
„ Germany 
„ Other  countries 

99.000 

146.000 

552.000 

64.000 

3.000 

1.000 

— 99,000 

— 143,000 

— 552,000 

— 63,000 

Total 

861,000 

4,000 

— 857,000 

Pumps  of  all  kinds,  and  ventilators. — 

Prom  Great  Britain 
,,  Austria 
„ Prance 
,,  Germany 
„ Other  countries 

62,000 

92,000 

4,000 

224.000 

189.000 

32.000 

169.000 

22.000 

299.000 
39,000 

— 30,000 

+ 77,000 

+ 18,000 

+ 75,000 

— 150,000 

Total 

Locomobiles. — 

571,000 

561,000 

— 10,000 

Prom  Great  Britain 
,,  Austria 
„ Germany 
,,  Other  countries 

...  2,934,797 
...  1,071,083 
...  1,584,839 

2,946 

1,203,097 

394,171 

881,829 

21,450 

— 1,731,700 

— 676,912 

— 703,010 

+ 18,404 

Total 

...  5,593,665 

2,500,547 

— 3,093,118 

Dynamo-electric  machines,  electric  motors, 
converters,  transformers,  etc. — 


Prom  Great  Britain 

18,000 

7,000 



11,000 

,,  Austria  ...  ..; 

77,000 

132,000 

+ 

55,000 

,,  Belgium  

3,000 

158,000 

+ 

155,000 

„ Prance  

20,000 

16,000 

— 

4,000 

„ Germany 

383,000 

816,000 

+ 

433,000 

„ Other  countries 

2,000 

16,000 

+ 

14,000 

Total  ... 

503,000 

1,145,000 

+ 

612,000 

Accessories  for  dynamo-electric 

machines. — 

Prom  Great  Britain 

— 

1,000 

+ 

1,000 

,,  Austria  

6,000 

14,000 

+ 

8,000 

„ Germany  

61,000 

16,000 

45,000 

„ Other  countries 

2,000 

— 

— 

2,000 

Total  ... 

69,000 

31,000 

— 

38,000 

Accumulators  and  spare  plates. 

— 

Prom  Great  Britain 

2,000 





2,000 

„ Austria 

18,000 

102,000 

+ 

84,000 

„ Prance  

3,000 

1,000 

2,000 

„ Germany  

10,000 

14,000 

+ 

4,000 

„ Other  countries 

10,000 

— 

— 

10,000 

Total  ... 

43,000 

117,000 

+ 

74,000 

1900. 

1907. 

Increase  or 
decrease. 

Kilogs. 

Kilogs. 

Kilogs. 

Arc  lamps. — 

Prom  Austria 

3,000 

4,000 

+ 

1,000 

„ Germany 

10,000 

10,000 

,,  Other  countries 

— 

1,000 

+ 

1,000 

Total  . 

13,000 

15,000 

+ 

2,000 

Electric  apparatus  for  telegraphs  and  telephones. — 

From  Austria  

3,000 

8,000 

+ 

5,000 

,,  Germany 

10,000 

17,000 

+ 

7,000 

,,  Other  countries 

5,000 

5,000 

— 

Total 

18,000 

30,000 

+ 

12,000 

Ditto  for  transmission  of  power  and  light.- 

From  Austria  

7 000 

9,000 

+ 

2,000 

„ Germany  

11,000 

37,000 

+ 

26,000 

„ Other  countries 

5,000 

5,000 

— 

Total 

23,000 

51,000 

+ 

28,000 

Ditto  for  bells. — 

Prom  Austria  

2,000 

2,000 



„ Germany 

2,000 

3,000 

+ 

1,000 

,,  Other  countries 

• 

1,000 

+ 

1,000 

Total 

4,000 

6,000 

4~ 

2,000 

Interrupters,  dc. — 

Prom  Austria 

6,000 

9,000 

+ 

3,000 

,,  Germany 

24,000 

47,000 

+ 

23,000 

„ Other  countries 

2,000 

1,000 

— 

1000 

Total 

32,000 

57,000 

+ 

25,000 

Cables  for  transmission  of  electricity  and 

insulated  wire,  with  iron 

covering . — 

Prom  Great  Britain 

2,000 

9,000 

+ 

7,000 

,,  Austria 

143,000 

160,000 

+ 

17,000 

„ Germany  

125,000 

633,000 

+ 

508,000 

Total 

270,000 

802,000 

+ 

532,000 

Cables  for  transmission  of  electricity  ; other. — 

Prom  Great  Britain 

1,000 

1,000 



,,  Austria 

56,000 

58,000 

4~ 

2,000 

„ Germany  

46,000 

74,000 

+ 

28,000 

„ Other  countries 

7,000 

— 

— 

7,000 

Total 

110,000 

133,000 

+ 

23,000 

Tramway  cars. — 

Total  ... 

23,223,000 

11,214,000 

— 12,009,000 

BUSINESS  NOTES. 


Consular  Notes. — Spain. — The  Belgian  Legation  at 

Madrid  reports  that  several  causes  have  contributed  to  the  develop- 
ment of  the  electrical  industry  in  Spain.  Its  position  as  a moun- 
tainous country  renders  it  particularly  adaptable  for  the  use  of 
water  power  from  the  numerous  falls  for  the  production  of  electric 
energy,  and  this  fact  alone  has  been  of  considerable  importance 
since,  owing  to  the  high  price  of  coal  and  the  higher  price  of 
petroleum,  the  use  of  these  combustibles  for  the  purpose  is  out  of 
the  question.  The  first  works  were  established  in  1887  and  1890, 
and  since  that  time  they  have  quickly  multiplied.  There  are  only 
a few  of  the  important  towns  which  still  maintain  horse  tramways, 
such  as  Alicante,  Valladolid,  Coruna  and  Las  Palmas  (Canary 
Islands).  In  the  last-named  town  the  transformation  to  electric 
traction  has  already  been  decided  upon,  and  will  soon  be  effected. 
In  1900  the  Minister  of  Public  Works  ordered  the  publication  of 
electrical  statistics,  and  the  report  showed  that  there  were  in  all 
861  works,  of  which  651  were  for  public  purposes,  and  210  for 
private  industries.  This  state  of  things  has  continued  to  improve 
to  such  an  extent  that  when,  in  1906,  the  Minister  of  Finances 
required  information  as  to  the  number  of  works,  in  order  to  assist 
him  to  levy  the  tax  on  electricity,  it  was  found  that  there  were 
in  all  1,721  works  using  2,347  dynamos.  Since  this  date,  several 
other  works  have  been  established.  In  Madrid  itself  current  will 
shortly  be  supplied  from  the  Tagus  and  the  Zucar.  The  works 
existing  in  the  town  are  to  substitute  electrioity  for  steam  power, 
and  there  will  doubtless  be  a considerable  opening  for  electric 
motors  and  accessories.  Manufacturers  are  advised  to  confine 
themselves  to  the  production  of  the  intricate  parts  only 
of  the  machines,  leaving  to  the  Spaniards  the  work  of  making 
the  armatures  and  heavy  pieces  of  cast-iron  or  steel,  which  greatly 
increase  the  weight  of  the  final  product,  and  thus  incur  heavy 
duties,  Manufacturers  Bhould  arrange  with  Spanish  works  to 
establish  mounting  shops  in  the  country,  where  the  work  of  adjust- 
ment, &c,,  could  be  carried  out  by  chosen  workmen.  They  should 
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also  take  note  that  Spanish  and  foreign  houses  quote  their  prices 
delivered  free  of  duty,  and  at  the  same  time  give  liberal  credit. 
Supplies  for  the  electrical  industry  are  made  by  the  two  Spanish 
houses  and  foreign  firms  having  branches  in  Spain  who  have 
entrusted  their  business  to  private  persons  or  companies  formed  for 
the  purpose.  A keen  competition  has  arisen  between  suppliers  of 
electrical  apparatus,  and  principally  amongst  the  Germans.  The 
Spanish  industry  could  be  considerably  helped  by  the  Customs 
tariff  and  even  if  the  majority  of  the  raw  materials  come  from 
abroad,  it  should  not  be  lost  sight  of  that  there  are  in  Spain  con- 
siderable quantities  of  cast  and  other  iron,  which  take  an  important 
part  in  the  manufacture  of  the  apparatus.  Manufacturers  could  find 
a considerable  opening  in  Spain  for  best  quality  machines,  but  they 
should  strictly  conform  to  the  clauses  of  the  specifications,  the 
observance  of  which  is  strictly  required.  As  regards  the  raw 
materials  used  by  the  manufacturers,  the  most  important  are  copper, 
tin  and  iron  ore,  which  are  produced  in  Spain.  Foreign  manufac- 
turers could  find  a good  opening  for  electrical  goods  in  Spain,  but 
there  is  a considerable  competition.  One  of  the  most  important 
things  to  be  arranged  is  the  choice  of  an  agent  of  reliability  to  recom- 
mend their  goods  and  to  give  any  explanations  which  may  be 

Japan.— The  British  Consul  at  Dalny  reports  that  electric 
lighting  was  installed  at  Mukden  towards  the  end  of  June,  1908, 
and  the  results  proved  satisfactory,  over  1,400  lights  being  installed 
in  the  first  three  months.  At  Dalny,  owiDg  to  insufficient  power, 
applications  for  installation  have  had  to  be  refused  everywhere. 
In  addition  to  the  electric  lighting,  power  will  have  to  be  supplied 
for  the  new  electric  tramways,  which  are  to  be  completed  in  1909, 
and  consequently  the  power  house  is  being  enlarged.  During  the 
course  of  1909  the  Changchun  railway  settlement  is  to  be  lighted 
by  electricity.  Materials  for  the  electric  tramways  in  Dalny  are 
being  obtained  from  various  countries,  the  rails  and  cars  coming 
from  the  United  Kingdom.  The  total  length  of  the  system  will  be 

13  miles.  . . 

Algeria.— The  British  Consul  at  Algiers  reports  that  the  wire- 
less telegraph  station  at  Port  de  l’Eau,  in  Algiers  Bay,  is  open  for 
commercial  purposes,  and  messages  are  delivered  in  Algiers  and 
replies  transmitted.  The  cost  of  the  message  is  collected  on  shore 
and  from  the  person  receiving  it.  It  appears  to  be  somewhat  high, 
a9  a message  delivered  recently  worked  out  at  about  lOd.  per  word 

for  some  200  miles.  . . ... 

The  Vice-Consul  at  Bone  reports  that  in  1908  the  municipality 
asked  for  tenders  for  the  construction  and  working  of  a line  of 
tramways,  7£  miles  long,  to  be  run  by  electricity  and  for  the 
erection  of  a central  electric  station.  Details  of  the  undertaking 
were  sent  to  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  but  no  British  firm  came  forward.  Two  oSers  have 
been  received  and  are  being  considered.  It  is  proposed  to 
light  the  new  quays  by  electricity,  and  to  put  up  elecfric  cranes,  &c  , 
for  handling  goods  shipped  or  unshipped. 

Madagascar. — The  British  Consul  in  Madagascar  reports  that 
there  was  an  enormous  decrease  in  the  exports  of  rubber  in  1908  of 
£158  878  which  can  be  ascribed  not  so  much  to  the  export  duty  of 
2d.  per  kg.  levied  on  that  product,  as  to  the  immense  quantity  of 
Para  rubber  and  rubber  coming  from  the  great  plantations 
almost  all  over  the  world,  which,  doubtless  in  a not  remote  period, 
will  oust  Madagascar  rubber  from  the  great  European  markets. 

An  Electric  Supply  Company’s  Showrooms.— The 

County  of  London  Electric  Supply  Co.,  Ltd.,  in  pursuance 
of  its  policy  of  opening  local  showrooms,  has  opened  at  206, 
Upper  Richmond  Road,  Patney,  additional  showrooms  in  order  to 
afford  the  residents  of  Putney  and  district  an  opportunity  of  in- 
specting the  latest  improvements  in  lighting,  heating  and  cooking 
by  electricity.  Residents  in  the  district  (whether  consumers  or 
non-consumers)  will  here  be  able  to  obtain  first  hand,  and  in  a 
place  readily  accessible,  full  information  on  all  matters  connected 
with  electric  supply.  The  showrooms  are  in  an  excellent  position 
in  a busy  thoroughfare,  and  everything  inside  and  out  has  been 
effectively  designed  and  thoroughly  thought  out,  with  a view  to 
displaying  the  artistic  possibilities  of  electric  light.  For  instance, 
the  drawing-room  aspect  is  carried  out  with  moulded  panelling  in 
green  and  white,  while  the  dioing-room  aspect  is  in  the  best  style 
of  oak.  The  fittings  in  each  case  are  in  keeping  with  the  designs, 
and  the  whole  effect  is  pleasing  to  the  eye.  In  the  window  facing 
the  street  various  exhibits  are  shown,  and  these  will  be  varied 
constantly.  At  present  the  electric  radiator  in  every  design  is 
tastefully  di«played,  and  later  an  electric  dining  table,  &c.,  will 
be  shown.  Various  cooking  and  heating  appliances  are  on  view. 
The  latest  types  of  metallic-filament  and  carbon  lamps,  electric 
radiators,  irons,  kettles,  grillers,  and  everything  that  interests  the 
good  housewife,  especially  in  the  way  of  labour-saving  devices,  can 
be  seen  and  tried.  The  boon  to  the  residents  of  the  district  in  being 
able”  to  obtain  all  information  concerning  electricity  and  its  uses 
free  of  all  charge,  will  doubtless  be  appreciated  to  its  full  extent. 
The  showrooms  are  situated  in  a central  position,  and  have  been 
designed  throughout,  with  a view  to  demonstrating  that  a tasteful 
installation  can  be  put  in  at  quite  a moderate  cost,  by  a judicious 
selection  and  under  expert  advice.  The  main  object  of  the  company 
is  to  assist  consumers  in  obtaining  the  fullest  information  and 
advice  in  all  things  electrical.  The  districts  supplied  by  the  County 
of  London  Co.  cover  54  sq.  miles,  and  embrace  all  classes  of  users 
of  electricity,  so  the  company  is  able  to  advise  upon  installations  of 
every  kind. 

Auction  Sale— On  Friday,  December  3rd,  Messrs. 
Fulleb,  Hobsey,  Sons  & Cassell  will  offer  for  sale  by  auction  at 
251,  High  Holborn,  W.C.,  the  entire  contents  of  an  engineering 
works,  which  include  a large  number  ot  machine  tqoU,  »team  plant, 
electric  and  other  cjaneB,  Ac, 


Bankruptcy  Proceedings. — E.  A.  Brandon,  trading 

as  E.  A.  Brandon  & Co.,  electrical  and  mechanical  agents  and 
factors,  at  33,  Devonshire  Chambers,  Bishopsgate  Street,  E.C. — A 
Bitting  of  the  London  Bmkruptcy  Court  was  held  on  Wednesday 
last  week  for  this  public  examination.  The  statement  of  affairs 
showed  total  liabilities  £2,107  (unsecured  £1,137)  and  net  assets 
£8,  after  deducting  £15  in  respect  of  preferential  claims.  In  the 
course  of  his  evidence  the  debtor  stated  that  prior  to  January, 
1906,  he  was  in  the  employ  of  a firm  of  electrical  engineers,  and  in 
that  month  he  commenced  business  on  his  own  account.  In  addi- 
tion to  trading  on  his  own  behalf,  he  had  acted  as  agent  for  the 
Bean  (British  Electrical  and  Mechanical  Co  ),  Ltd.,  and  a number 
of  other  electrical  companies.  Witness  attributed  his  insolvency 
to  bad  trade,  in  consequence  of  which  his  net  profit  had  been  in- 
sufficient to  meet  his  household  and  personal  expenditure.  The 
examination  was  concluded. 

Habby  Graham,  plumber  and  electrician,  99,  North  Street, 
Lockwood,  Huddersfield.— Receiving  order  made  November  9th  on 
debtor’s  own  petition. 

J.  G.  S.  Cunnington  & H.  P.  Alison,  electrical  engineers  and 
contractors,  London. — A first  dividend  of  4s.  in  the  £ is  payable  at 
the  offices  of  Josolyne,  Miles  & Co.,  28,  King  Street,  Oheapside, 
E.C. 

Hebbebt  John  Bubdett,  electrical  engineer,  &c.,  16,  Regent 
Street,  Rugby,  and  32',  Earl  Street,  Coventry.— The  public  examina- 
tion of  this  debtor  was  recently  resumed  at  the  County  Court, 
Coventry,  before  Mr.  Registrar  Kirby.  The  O R.  said  that  the  cash 
account  ordered  had  been  filed  and  was  quite  in  order.  The  case 
was  ordered  to  be  closed. 

Abnold  Robebts,  electrical  engineer,  Bradford. — Second  and 
final  dividend  11  Jd.  in  the  £,  payable  November  25th.  Mr.  J.  H. 
Haley,  29,  Tyrrel  Street,  Bradford. 


Dissolutions  and  Liquidations— United  Engineer- 
ing Co.,  Ltd  — A meeting  is  to  be  held  at  20-21,  Lawrence  Lane, 
E.C.,  on  December  17tb,  to  hear  an  account  of  the  winding  up  from 
the  liquidator,  Mr.  R.  D.  Munro. 

Victob  Abo  Lamp  Co.,  Ltd.— A meeting  is  to  be  held  at  8, 
Arthur  Street  West,  E.C.,  on  December  13th,  to  hear  an  account 
of  the  winding  up  from  Mr.  W.  C.  Penny,  the  liquidator. 

“ X ” Electbic  Accumulatob  Co.,  Ltd. — A meeting  is  to  be 
held  at  18,  Leadenhall  Street,  E.C.,  on  December  15th,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  W.  J.  Webb. 

I. T.E.  Eleotbio  Co.,  Ltd. — Mr.  P.  F.  Huddleston,  the  liquidator, 
will  give  an  account  of  the  winding  up  at  a meeting  called  for 
December  17th,  at  9,  Walbrook,  E.C.  This  notice  does  not  in  any 
way  relate  to  the  I. T.E.  Electric  Co.  (1907),  Ltd. 

Buenos  Aybes  Gband  National  Tbamways  Co.,  Ltd.  An 
account  of  the  winding  up  will  be  given  at  the  meeting  called  for 
December  16th. 


Catalogues  and  Lists.— Messrs.  Ferranti,  Ltd., 

Hollinwood,  Lancs.— New  pamphlet  giving  a description,  and  price, 
with  a number  of  clear  illustrations,  of  their  traction  meters. 

The  Reason  Manufactueing  Co.,  Ltd.,  Lewes  Road,  Brighton. 

12-page  pamphlet  containing  a well-illustrated  description  of 

their  electric  clocks,  secondary  dial  controllers  and  secondary  dials, 
(Murday’s  patents),  of  which  they  have  recently  taken  up  manufac- 
taring  rights. 

Holophane  Glass  Co.,  12,  Carteret  Street,  Westminster,  S.W. 

New  price  list  and  catalogue.  It  contains  a brief  description  of 

the  Holophane  system  of  illumination  followed  by  illustrations  and 
prices  of  a variety  of  Holophane  globes  and  reflectors  for  electric 

^The  British  Thohson-Houston  Co., Ltd.,  Rugby. — Aset  of  four 
"Funny  Man”  enclosure  cards  have  been  issued  for  advertising  in 
an  amusing  manner  the  B.T.-H.  tungsten  lamps. 

The  Edison  & Swan  United  Eleotbio  Light  Co.,  Ltd.,  36-37, 
Queen  Street,  Cheapside,  London,  E.O.— New  and  entirely  revised 
edition  (the  sixth)  of  the  electric  light  accessories  section  of  their 
catalogue.  It  consist  of  over  100  pages  of  well-illustrated  matter 
relating  to  a variety  of  accessories,  including  switches  and  fuse- 
boards,  switchboards,  and  wiremen’s  sundries,  prices  of  all  of  which 
are  also  given.  We  understand  that  a number  of  the  goods  listed 
have  been  improved  in  various  details,  and  in  many  instances  prices 
have  been  reduced  ; there  are  also  a large  number  of  additions. 
Amongst  these  may  be  mentioned  a new  type  of  counterweight  with 
specially  heavy  brass  parts,  together  with  several  different  types  of 
combined  wall  sockets  and  plugs.  The  “ Phlatta  ” switch  is  also  listed 
in  several  ornamental  designs,  and  there  are  a number  of  patterns 
of  fancy  switch-plates  included.  A new  push  pattern  pear  Bwitch, 
with  key  holder  movement,  is  shown,  together  with  other  designs 
fitted  with  tumler  action.  The  heavier  type  of  quick  make  and 
break  knife  switches,  double-pole  house  service  or  motor  switches, 
and  special  ironclad  switches  are  also  included,  together  with 
battery  regulators,  Ac.  There  are  many  new  and  improved 
forms  of  cut-outs,  one  of  which  is  an  improved  type,  specially 
designed  to  comply  with  the  most  stringent  regulations.  A com- 
plete range  of  standard  fuses  of  this  type  is  now  made;  the 
terminals  are  mounted  on  English  vitreous  porcelain  bases,  which 
are  designed  so  as  to  thoroughly  shroud  the  live  fuse  and  live 
metal  parts,  and  practically  prevent  all  risk  of  arcing.  The 
porcelain  bases  are  mounted  in  a cast-iron  case,  asbestos  lined,  and 
fitted  with  insulated  bushes.  A number  of  designs  of  Ediswan 
switchboards  appear,  and  there  are  also  several  pages  dealing  with 
small  accessories,  such  as  jointing  materials,  insulators,  and  iron- 
work, wiring  cleats,  casings,  cable  sockets  and  connectors,  and 

fusible  wires.  ...  . . 

Ebnest  Scott  & Mountain,  Ltd, — Having  in  view  the  effects 
pf  the  eight-hour  day  on  the  mining  industry,  Messrs  flcott  and 
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Mountain  have  issued  an  interesting  42-page  pamphlet,  entitled 
“8-hours  and  what  can  be  done  to  get  the  most  out  ot  them.” 
Needless  to  say,  the  pamphlet  contains  much  useful  matter 
relating  to  the  most  modern — and  electrical,  as  a matter  of  course- 
methods  of  mining,  in  the  carrying  out  of  which  the  well-known 
Gateshead  firm  has  taken  a prominent  part.  The  pamphlet  is 
profusely  illustrated,  and  contains  data  and  tabular  matter  relating 
to  colliery  haulage  and  winding,  &c.  The  firm  are  prepared  to 
send  large  copies  of  the  diagrams  in  the  pamphlet  to  anyone 
interested  in  the  matter. 

Messbs  Alfred  Herbert,  Ltd.,  Coventry.— 38-page  publication 
(Section  “L”  catalogue)  in  the  firm’s  standard  style  and  form, 
illustrating  and  describing  their  automatic  screw  machines. 

The  British  Electrical  Trade  Supply  and  Bitumen  Co., 
Canal  Bank,  Trundley  Road,  Deptford,  S.E.— This  is  a 16-page 
pamphlet,  in  which  Mr.  A.  E.  H.  Dussek  answers  the  question, 
“ What  is  refined  Trinidad  Bitumen  ? ” 

Messrs.  Victor  Nightingall  & Co.,  191-193,  Russell  Street, 
Melbourne. — 22-page  catalogue  illustrating  a variety  of  electro- 
therapeutic  apparatus  made  in  Australia  by  the  firm.  These 
include  coils,  interrupters,  X-ray  tubes,  screens  and  complete 
equipments,  electric  light  baths,  and  so  forth.  The  catalogue 
mentions  that  the  high  temperature  obtaining  in  Australia  has 
been  taken  special  note  of  in  these  articles  of  local  manufacture. 
At  the  temperatures  of  110°  and  higher,  which  are  not  uncommon 
in  the  summer  months,  coils  constructed  with  paraffin  wax  are 
liable  to  break  down  their  insulation.  It  is  Btated  that  the  failure 
of  some  large  coils  both  in  Australia  and  in  India  has  been  traced 
to  working  at  too  high  a temperature.  The  firm  are,  therefore, 
placing  a coil  of  special  construction  before  the  medical  profession, 
which  they  guarantee  to  stand  any  temperature. 

The  Cowpeh-Coles  Engineering  Co.,  Ltd.,  82,  Victoria 
Street,  London,  S.W. — Leaflet  illustrating  and  describing  the 
mechanical  features  of  the  “ C C.”  patent  motor  headlight,  which 
can  be  seen  in  operation  at  the  above  address. 

The  Sun  Electrical  Co.,  Ltd.,  118  and  120,  Charing  Cross 
Road,  London,  W.C. — New  20-page  catalogue  illustrating  and 
giving  full  descriptive  particulars  of  the  O.S.  wiring  system,  with 
“ Metacase  ” conductors  (Kuhlos  and  Stannos  wires)  and  (Kalkos 
conduits  and  fittings.  The  latest  additions  to  the  fittings  for  the 
O.S.  system,  to  which  reference  was  made  in  an  article  in  our  last 
issue,  are  included. 

British  Insulated  and  Helsby  Cables,  Ltd.,  Prescot  —New 
pamphlet  (P.  103)  of  32  pages,  containing  a full  description,  with 
diagrams  and  excellent  half-tone  illustrations  of  their  Prescot 
feeder  and  distribution  pillars  for  electric  light  and  power. 
Particulars,  reference  numbers,  weights  and  prices  are  given  in 
tabular  form  of  5 to  8-way,  6 to  10-way,  8 to  14-way,  and  10  to  18- 
way  standard  pillars ; cable  units  for  twin  and  concentric  cables, 
and  for  three  and  four-core  (three-phase)  cables  ; special  pillarB  for 
colliery  service ; also  cable  units  for  sub  station  switchboards.  A 
page  contains  advice  as  to  the  methoi  of  ordering  the  pillars. 

Mr.  George  Ellison,  Warstone  Lane,  Birmingham. — Illustrated 
circular  describing  a patent  adjustable  time-limit  device  for  circuit 
breakers. 

Messrs.  L.  Andrew  & Co.,  2,  Carr  Street,  Blackfriars,  Man- 
chester.—Leaflet  giving  prices  of  “ Wrendal  ” metallic-filament 
lamps. 

Messrs.  E.  Bennis  & Co.,  Little  Hulton  — 20-page  booklet,  con- 
taining descriptive  particulars  and  a number  of  illustrations,  of 
their  stokers  installed  at  the  Sun  Flour  Mills,  Bromley-by-Bow, 
and  at  a Dartford  Flour  MUIb. 

Trade  Announcements.  — Messrs.  Haslam  and 

Schontheil,  electrical  and  mechanical  engineers,  Cardiff,  announce 
that,  for  various  reasons,  but  chit  fly  owing  to  the  expansion  of 
business,  they  have  turned  the  concern  into  a private  limited 
liability  company.  The  whole  of  the  liabilities  have  been  taken 
over  by  HaBlam  & Schontheil,  Ltd. 

The  Royal  Electrical  Engineering  Co.,  electric  lighting  and 
power  contractors,  have  commenced  business  and  opened  offices  and 
showrooms  at  Town  Hall  Square,  Bradford.  Proprietor,  Mr.  L.  V.  H. 
Waddington. 

Cape  Colony. — We  have  received  from  the  Agent- 

General  for  the  Cape  of  Good  Hope  a copy  of  the  second  edition  of 
an  interesting  book  “ Cape  Colony  of  to-day.”  It  abounds  in 
pictures  showing  the  Colony’s  various  features  of  interest  and 
attractiveness,  and  travellers  visiting  the  land  of  the  Southern 
Cross,  and,  indeed,  all  whose  thoughts  are  at  times  occupied  with 
business  and  other  matters  relating  to  the  country,  will  find  the 
work  both  entertaining  and  serviceable.  For  the  convenience  of 
intending  tourists  nine  different  tours  have  been  mapped  out, 
particulars  being  given  of  all  places  of  importance  en  route. 

Itonk  Notices. — Motor  Cycling.  No.  1,  Vol.  I. 

London  : Temple  Press,  Ltd.  Weekly,  Id. — With  the  first  issue  of 
Motor  Cycling,  the  Temple  Press  adds  one  more  to  its  many 
interesting  publications  dealing  with  the  applications  of  the  petrol 
motor.  The  new  paper,  which  resemblesin  style  its  contemporaries 
issued  from  the  same  office,  makes  an  excellent  start  with  many 
practical  and  well-illustrated  articles,  and  dealing,  as  it  does,  with  a 
branch  of  sport  which  is  still  developing,  it  has,  evidently,  a con- 
siderable sphere  of  usefulness  before  it  Judging  by  the  success 
which  has  attended  The  Motor,  The  Motor  Boat,  and  The  Commercial 
Motor,  similar  publications,  Motor  Cycling,  in  the  same  bauds,  has 
every  prospect  of  developing  into  an  equally  successful  periodical. 

"Proceedings  of  the  American  Society  of  Oivil  Engineers.” 
Vol.  XXXV,  No.  8.  New  York : The  8ociety. — This  number  con- 
tains a detailed  account  of  the  construction  of  the  CrosBTown  and 


East  River  tunnels  of  the  New  York  tunnel  extensions  of  the 
Pennsylvania  Railroad,  the  former  by  driving  headings  and  the 
latter  with  shields,  by  Messrs.  J.  H.  Brace,  F.  Mason  and  S H 
Woodard. 

" International  Directory  of  Booksellers,  and  Bibliophiles’ 
Manual.”  Edited  by  J.  Clegg.  Rochdale:  J.  Olegg.  1910  — 
The  directory  gives  particulars  of  the  booksellers  of  the  world,  as 
well  as  of  book  publishers  of  the  United  Kingdon  and  the  United 
States,  public  libraries,  and  learned  societies  in  all  countries,  and 
other  matter  of  interest  to  the  book  lover. 

“ The  Prevention  of  Industrial  Accidents.”  No.  I.  General 
pamphlet.  New  York : The  Fidelity  and  Casualty  Co.  September 
i909.  Price  25  cents. 

“Technical  Dictionary  in  Six  Languages”  Vol.  V.  Railway 
Construction  and  Operation.  London : A.  Constable  & Co.,  Ltd 
1909.  Price  12s.  net. 

"The  Alternating  Current  Motor,”  and  "The  Leakage  of 
Induction  Motors.”  By  R.  Goldschmidt.  London : Electrician 
Printing  and  Publishing  Co.  1909.  Price  6s.  6d.  net. 


LIGHTING  and  POWER  NOTES. 


Aldershot. — The  War  Office  has  decided  to  supply 

energy  for  the  balloon  factory  from  the  military  electric  power 
station. 

Argentine. — The  Rosario  Electric  Co.  contemplates  the 
construction  of  a station  in  the  suburb  of  Sorrento  for  supplying 
electricity  to  the  northen  suburbs  of  Rosario ; an  expenditure  of 
£200,000  is  to  be  made.  Rosario  is  growing  rapidly  Bince  the 
electrification  of  the  local  tramways. 

Ballyclare  (Co.  Antrim).— At  a special  meeting  of  the 

Urban  Council  on  the  15th  inst.,  the  following  resolution  was 
passed  unanimously:—"  That  the  Council  make  application  to  the 
B.  of  T.  for  authority  to  construct  an  electric  lighting  scheme  at  a 
cost  not  exceeding  £3,000.” 

Birmingham. — Remarkable  progress  has  been  made  by 

electricity  in  superseding  steam  as  a motive  power  in  Birmingham 
within  the  last  few  years.  Some  of  the  big  works  generate  their 
own  power,  but  since  the  introdnetion  of  the  municipal  electric 
supply  in  1900,  private  installations  have  largely  given  way  to  the 
public  supply,  which  has  been  rendered  much  more  accessible  and 
reliable  than  formerly.  Jewellers  and  others  who  were  engaged  in 
the  manufacture  of  light  metal  wares  suffered  for  a long  time  from 
the  want  of  cheap  power.  The  want,  indeed,  threatened  to  cause 
their  transfer  to  more  enterprising  centres  both  at  home  and 
abroad.  But  the  introduction  of  a scheme  for  hiring  motors  to 
manufacturers  on  favourable  terms  has  proved  a great  boon  to 
traders,  and  has  put  a stop  to  all  complaints.  In  the  aggregate  the 
Corporation  power  connections  amount  to  about  12,000  h.p.  One  im- 
portant feature  has  been  the  addition  of  a h.t  supply  suitable  for 
large  consumers,  such  as  rolling  mills,  &c.,  and  25  firms  are  now 
taking  such  a supply.  There  are  10  rolling  mills  on  the  mains, 
the  majority  of  them  also  utilising  electrical  energy  for  tube  draw- 
ing. The  supply  is  also  largely  used  by  other  tradeB  for  which  the 
Midland  metropolis  is  famous,  viz.,  in  motors  and  cycles  and  their 
components,  the  pen  trade,  and  engineers’  tools,  and  so  on.  A few 
years  ago  the  lowest  price  at  which  energy  could  be  obtained  in 
Birmingham  was  ljd.  per  unit,  whereas  now  consumers  can  get 
h.t.  supply  at  Id.  per  unit,  the  charge  varying  according  to  the 
amount  taken.  The  extent  of  the  displacement  of  other  forms  of 
power  upon  which  the  industries  carried  on  in  the  city  formerly 
relied,  is  strikingly  shown  by  the  fact  that  the  total  number  of 
units  sold  has  increased  from  73,000  in  1891  to  24,500,000  in  1909. 
The  earlier  figure,  of  course,  relates  to  current  for  lighting,  for 
electricity  was  not  adopted  in  the  factories  and  workshops  then. 

Bishop’s  Stortford.— Messrs.  May  & Hawes,  of  West- 
minster, have  made  a survey  of  the  town  with  a view  to  reporting 
to  the  U.D.O.  upon  an  electric  ligat  installation. 

Braun  ton. — The  P.C.  has  decided  to  accept  the  terms  of 
Messrs.  Crompton  & Co.,  for  public  lighting  by  electricity  at  £52 
per  annum,  this  being  the  same  cost  sb  for  the  present  oil  lamps. 

Canada. — Ottawa,  situated  as  it  is  beside  the  Great 

Chandieu  Falls,  capable  of  developing  50,000  to  75,000  hp,  is 
peculiarly  adapted  for  manufacturing.  Electric  power  can  be 
obtained  there  cheaper  than  at  auy  point  in  the  American 
Continent.  An  example  of  this  was  shown  tbis  week.  It  became 
known  that  the  Morrisburg-Ottawa  electric  road  that  will  be  built 
next  spring  required  a large  amount  of  electric  power.  The  result 
was  pleasing  indeed,  for  the  management  of  the  road  have  received 
several  offers  to  supply  anything  over  3,000  H.p.  at  rates  that  cer- 
tainly are  a surprise  to  persons  who  have  not  studied  the  question 
of  Ottawa’s  electric  supply.  While  the  rates  were  not  definite 
because  they  came  more  or  less  unsolicited,  yet  there  is  no 
doubt  that  the  rate  will  be  below  $15,  or  £3  per  hf. 
One  firm  states  that  it  is  able  to  supply  12,000  h p.  This 
ought  to  make  the  electric  lines  into  Ottawa  a great  success, 
and  there  is  little  doubt  but  that  in  the  future,  lines  will 
run  into  the  city  from  many  directions.  The  work  on  the  new 
?nrer  house,  being  built  by  the  Bronson  Co.,  is  progressing  very 
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fast  and  will  increase  that  supply  by  nearly  7,000  h.p.  This  will 
take  the  place  of  the  old  power  plant  of  the  Bronson  Co.,  which 
was  the  first  plant  installed  in  this  city,  and  is  over  20  years 
old.  The  Ottawa  Electric  Co.  has  the  lease  of  the  first  4,000  h.p  , 
and  an  option  in  the  remaining  4,000  h.p.  The  first  4,000  h p.  will 
be  needed  as  soon  as  the  plant  is  in  order.  The  Ottawa  Power  Co  , 
a f«w  yards  away,  is  now  developing  4,000  h.p.,  and,  whenever  there 
is  a market,  it  can  develop  4,000  h.p.  more.  The  firm  mentioned 
as  being  open  to  supply  12,000  h.p.  is  neither  of  these  companies. 

Colchester. — A statement  prepared  by  the  borough 

accountant  shows  that  £2,868  has  been  overspent  on  loans  account 
for  mains  and  services,  and  £5,713  for  machinery,  &c.  The  T.C. 
has  accordingly  decided  to  apply  to  theL.G.B.  for  power  to  borrow 
a further  £8,000.  The  T.C.  has  also  decided  to  accept  a tender  of 
Messrs.  Crompton  & Co.  to  supplv  the  necessary  plant  for  a pro- 
posed sub-station  at  Lexton  for  £374. 

Continental  Notes.— France.— One  of  the  largest 

electrical  undertakings  in  the  North  of  France  is  that  of  the  Socie  t6 
Energie  Electrique  du  Nord  de  la  France,  formed  to  supply  current 
for  electric  lighting  and  power  purposes  in  the  Lille,  Roubaix  and 
Tourcoing  districts.  The  power  station,  which  is  situated  at 
Wasquehal,  is  equipped  with  two  1,800-kw.  and  two  3,500  kw. 
turbo-generators,  the  output  being  at  present  equal  to  about  la 
million  Kw.-hours  per  year.  Among  the  contracts  and  concessions 
which  have  been  secured  by  the  company  are  the  following A 
30-years’  concession  for  the  gas  and  electric  lighting  of  the  town  of 
Ronbaix ; for  the  supply  of  current  for  lighting  and  power  purposes 
in  the  town  of  Tourcoing  during  a period  of  30  years  ; and  a 25- 
years’  concession  for  the  electric  lighting  of  the  little  towns  of  La 
Madeleine.  Deulemont,  Linsennes  and  Lezennes.  The  company  is 
also  supplying  the  current  for  the  electric  tramways  in  Roubaix  and 
Tourcoing  and  for  the  Lille-Roubaix-Tourcoing  electric  railway.  It 
is  expected  that,  by  the  middle  of  next  year,  the  power  plant  of  the 
company  will  have  an  output  of  2,500,000  kw. -hours  per  month. 

Austria  — A large  central  station  is  to  be  built  near  Kramburg 
(Carinthia),  on  the  river  Save,  at  a cost  of  three  million  kronen,  to 
supply  liriit  and  power  throughout  the  province.  The  realisation 
of  the  project  has  been  entrusted  to  the  A.E.G.  Union  Electric  Co. 

A beginning  has  been  made  with  the  erection?  of  the  hydraulic 
Btation  between  Otacie  and  Zeneg,  on  the  river  Gacka  in  Croatia. 
The  capital  of  the  company  having  the  scheme  in  hand  is  10,000,000 
kronen  A French  syndicate,  which  is  arranging  to  build  an 
artificial  manure  factory,  will  draw  its  power  requirements  from  the 
Gacka  station.  . , . , . . . . 

Holland — The  authorities  of  Gouda  have  decided  to  construct 
an  electric  station  at  a cost  of  258,000  florins.  .... 

The  municipal  council  of  Posfcstellingwerf  has  decided  to  set  up 
an  electric  station  to  supply  the  requirements  of  its  10,000  inha- 

Spain. Under  the  name  of  La  Electra  de  Cardona,  a society  has 

been  formed  at  Barcelona  with  a capital  of  250,000  pesetas  for  the 
production  of  electricity. 

Cromer.— The  E.L.  Committee  has  agreed  with  Messrs. 

Edmundsons  to  exchange  the  present  arc  lamps  for  Union  Excello 
arcs,  the  firm  providing  the  money  and  the  Council  paying  £o  per 
annum  in  addition  to  the  present  charge,  and  having  the  right  to 
exchange  further  lamps. 

Derby —The  T.C.  on  November  9th  decided  to  apply  for 
a prov.  order  for  electricity  supply  in  districts  outside  the  borough, 
The  names  of  the  parishes  included  in  the  proposed  area  of  supply 
were  recently  given  in  this  journal. 

Durham 1 The  directors  of  the  Weardale  Steel,  Ccal 
and  Coke  Co.,  Ltd.,  in  their  report  issued  on  the  15th  inst.,  state 
that  the  question  of  the  electrification  of  Thornley  colliery  has 
had  their  very  full  consideration,  and,  with  the  object  of  securing 
the  most  efficient  working,  and  providing  also  for  future  require- 
ments, it  has  been  decided  to  install  an  electric  generating  plant  at 
these  collieries,  and  a contract  for  the  work  has  been  placed. 

Fareham.— Mr.  Spencer  Hawes,  consulting  engineer  to 
the  Council,  recently  reported  on  the  progress  of  the  new  oil-engme 
plant  at  the  generating  station,  which  is  nearing  completion. 
Recommendations  were  made  for  appointing  the  necessary  staff. 

Glamorgan.— The  Sooth  Wales  Electrical  Power  Distri- 
bution Co.  has  applied  to  the  B.  of  T.-  for  permission  to  utilise 
overhead  mains  from  the  Treforest  Tinplate  Works,  Pontypridd,  to 
the  new  sinking  of  the  Great  Western  Colliery  Co.  at  Llantwit 

Fardre  (Glam.). 

Glasgow.— Mr.  W.  W.  Lackie  has  been  granted  per- 
mission to  give  the  burghs  of  Alloa  and  Motherwell  assistance  in 
respect  of  matters  of  policy  in  connection  with  their  electrical 

undertakings. 

Hnddersfield. — The  Corporation  is  applying  for  a prov. 

order  to  extend  its  electric  lighting  area  to  South  Crosland. 

|nce._ At  a meeting  of  the  U.D.C.  held  on  Wednesday, 
the  10th  inst.,  a letter  was  read  from  Mr.  James  Slevin,  electrical 
engineer  to  the  Wigan  Corporation,  suggesting  that  a census  of 
probable  users  of  electric  light  in  Ince  be  taken  in  connection  with 
the  pending  L.G.B.  inquiry.  The  clerk  wrote  in  answer  thereto 
offering  every  assistance,  bat  pointed  out  that  information  as  to 
price  would  perhaps  lead  to  fuller  information  being  obtained. 

Keighley. — The  T.C.  has  applied  for  a loan  of  £21,000 

for  additional  electric  plant,  &c. 


Locligellv  (Fife).— The  T.C.  has  agreed  not  to  petition 
either  in  favour  of  or  against  the  application  by  Mr.  John  * ,0li'! 
the  B.  of  T.  for  a prov.  order  for  the  electric  lighting  of  West  h lie, 
including  the  burgh  of  Lochgelly.  The  scheme  will  be  welcomed 
in  the  district,  which  is  growing  rapidly  in  importance. 

London. — Marylebose. — The  Electric  Supply  Com- 
mittee reports  having  considered  in  connection  with  the  unemployed 
question  an  extension  of  the  work,  now  proceeding,  of  converting 
public  lamps  from  gas  to  electricity.  After  drawing  attention  to 
the  fact  that  the  L.G.C.  sometime  ago  refused  to  sanction  a loan 
of  £8,000  for  this  purpose,  the  Committee  proceeds  to  point  out 
that  the  scheme  adopted  by  the  Council  in  March  last  affected 
1,964  lamps,  and  up  to  date  1,886  of  these  had  been  changed  over 

at  a cost  of  £5,523.  The  remaining  78  are  estimated  to  cost  £265. 
The  total  cost  will  thus  be  £5.788,  as  against  the  original  estimate 
of  £8,336,  and  the  final  estimate  of  £6,886.  For  the  1,964  posts, 
£8  818  per  annum  had  been  paid  for  gas  and  maintenance,  whereas 
the  cost  for  electricity  and  maintenance  will  be  £7,350  (energy  at 
l‘42d.  per  unit,  £3,950;  maintenance  renewals  and  capital  charges, 
£3  400).  If  the  Committee  had  obtained  a 10  years  loan,  the 
estimated  profit  of  £2,500  per  annum  would  have  been  increased  by 
£200,  representing  the  charges  on  the  substantial  reduction  m 
capital  outlay.  After  taking  over  165  more  lamps  near  which 
cables  are  laid,  there  still  remain  1,385  lamps  in  streets  where  at 
present  there  are  no  mains.  The  price  paid  for  running  these 
lamps  is  £5,500.  If  the  Committee  were  to  lay  the  neeeseary  ducts, 
and  put  in  mains  of  sufficient  size  for  the  lighting  of  these  remain- 
ing lamps  (1,385),  the  capital  cost  of_  the  mains  and  the  ducts 
would  be  with  ordinary  labour  £19,965,  or  with  unemploye 
labour  £23,420.  The  cost  of  altering  the  lamps  themselves 
for  the  purpose  of  electric  lighting  would  be  £1,385. 
The  above  includes  the  full  cost  of  the  ducts,  which 
would  be  available  for  supply  to  private  consumers 
along  the  route.  It  is  proposed  that  the  Committee  should 
spread  the  cost  of  alterations  to  lanterns,  &c.,  as  before,  over 
three  years,  and  that  it  should  make  application  to  the  L.O.C 
for  a 25-years’ loan  of  £24,000  for  the  purpose  of  extending  the 
mains.  Having  regard  to  the  greater  expense  involved  m taking 
over  these  lamps  compared  with  the  cost  in  streets  where  m 
were  already  laid,  the  Committee  thinks  that  the  total  charge  should 
be  at  the  amount  of  the  present  gas  lighting,  viz.,  £5,500  per 
annum.  If  the  charge  were  £5,500  as  suggested  there  would  be  le  t 
£1  640  per  annum  for  the  eleotncity,  equivalent  to  9d.  per  unit 
for  the  first  three  years,  and  l'17d.  per  unit  thereafter,  instead  of 
142d.  per  unit,  the  price  allowed  for  the  existing  lamps.  lhe 
charge  mentioned  would  yield  a profit,  and  the  department  would 
have  the  advantage  of  paying  off  earlier  than  otherwise  would,  be 
the  case  the  cost  of  layiDg  the  mains  in  the  remaining  portio  o 
the  streets  (about  24  miles)  where  no  mains  exist.  W ith  regard  to 
the  contention  of  the  London  County  Council  in  refusing  the  loan, 
viz.,  that  lighting  by  electricity  is  not  as  satisfactory  as  li  hting 
by  gas,  there  is  no  question  that  in  actual  measured  candle-power 
theSstreets  have  now  much  more  light  than  they  had  before,  and 
that  with  regard  to  the  general  effect  this  is  m every  way  satis- 
factory, the  lighting  being  very  equally  distributed  giving 

more  efficient  results  in  case  of  fog.  The  Finance  Com  ^ 
reports  having  had  under  review  the  foregomg  report  It  was 
decided  (subject  to  the  usual  sanction)  to  apply  to  the  L.C.C.  for 
the  advance  of  a loan  of  £24,000  to  carry  out  the  scheme. 

Woolwich— The  Electricity  Committee  obtained  powers  at 
the  meeting  of  the  Council  on  November  11th  to  obtain  and 
accept  tendlrs  for  cables  and  motors  required  for  the  equipment  c* 
a factory  The  Committee  has  been  informed  that  the  free 

holder  of  Roff’s  Wharf  claims  £22,000  in  ”d  * ‘Vhave°tht 
acquisition,  and  the  necessary  steps  have  been  taken  to  have  the 

m?SHORSEDiTC^b— Tlae  Lighting  Committee  has  considered  a report 
of  the  electrical  engineer,  pointing  out  that  coneld®r,ab^ 
ment  could  be  secured  by  the  provision  of  a n?T d ork  of 

Whiston  Street  station  to  Evelyn  Street  sub-station.  ... 

converting  the  gas  lamps  south  of  Old  Street  for  electric  lighti  g 
i fbeingput  iif hand . The  estimated  cost  of  services  to  lamp-posts 
and  brackets  is  £980. 

Lowestoft.— A L.G.B.  inquiry  was  held  °n_ j^r^L 

llth  into  the  application  of  the  T.C.  for  a loan  of  > j ’ 

purposes,  i.e.,  the  provision  of  a new  250-kw.  set  and  two  chain- 
grate  stokers.  There  was  no  opposition. 

Macclesfield.—1 The  T.C.  on  November  9th  decided  thivt 

the  Gas  Committee  should  inquire  into  the  question  oithei supply 
of  electricity  by  the  Corporation,  and  report  as  soon  as  possible. 
The  B.  of  T.  has  threatened  to  revoke  the  prov.  order  unless  some 
definite  steps  are  taken  to  carry  it  out,  and  the  town  clerk  pointe 
out  that  it  is  not  certain  whether  the  decision  will  satisfy  the 
B.  of  T.  or  not. 

Vewcastle-on-Tyne.— On  Sunday,  November  7th , the 
work  of  completing  the  electro-pneumatic  signalling  system  ftf  the 
central  station  was  taken  in  hand.  The  original  installation  wa8 
inaugurated  two  years  ago,  and  the  work  of  completing  the  change 
over^which  is  in\he  hands  of  Messrs.  Mackenzie  & Holland)  was 
expected  to  occupy  some  days. 

Oldham.— At  a recent  meeting  of  the  E.L.  Committee, 
reference  was  made  to  the  necessity  of  extending  the  generating 
plant  in  order  to  meet  the  demand  of  the  out-townships. 

It  is  proposed  to  light  Union  Street  by  arc  lamps. 
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Pembroke  (Dublin). — The  Council  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  an  £8,000  loan  for  electric 
lighting  extensions, 

Reigate. — Messrs.  Handcock  & Dykes  have  been 
retained  by  the  Council  to  investigate  thoroughly  the  working  of 
the  electric  light  undertaking  and  to  advise  on  the  steps  to  be  taken 
to  place  it  on  a more  satisfactory  footing. 

Sampford  Courtenay. — A proposal  is  on  foot  to  illu- 
minate Sampford  Courtenay,  Devon,  with  electricity.  A meeting 
was  held  to  consider  the  matter,  and  in  the  end  it  was  decided  to 
appoint  a Committee  to  go  thoroughly  into  details.  It  was  stated 
at  the  meeting  that  the  probable  cost  of  a scheme  would  be  £1,200. 

South  Lancashire. — A correspondent  informs  us  that 

Electricity  Committees  of  various  corporations  in  central  and  south- 
east Lancashire  are  now  arranging  coal  contracts  on  more  favourable 
terms  than  for  some  years  past,  substantial  reductions  being  conceded 
in  many  cases.  The  Eight  Hours  Act  has  not  increased  the  price 
of  coal  in  Lancs,  as  was  threatened  would  be  the  case. 

Southend. — The  T.C.  has  sanctioned  mains  extensions 

on  the  Grand  Parade,  Southchurch  Road  and  Chalkwell  Esplanade 
districts,  at  a cost  of  £824  12s.  A loan  of  £1,000  for  the  provision 
of  250  small  E.L.  standards  has  been  applied  for. 

Swinton  and  Pendlebury.— The  U.D.C.  has  decided 

that  the  management  of  the  electricity  undertaking  shall  be 
retained  by  the  Lancashire  Electric  Power  Co.,  under  a new  agree- 
ment, which  shall  be  terminable  after  August  31st,  1912,  on  three 
months’  notice,  and  on  condition  that  a representative  of  the  com- 
pany shall  reside  in  Swinton,  and  attend  the  Council  offices  on 
three  days  in  each  week,  and  that  the  company  shall  not  carry  out 
any  contract  work  in  the  district  except  in  connection  with  motors 
installed  by  the  company  under  a hire-purchase  agreement. 

Torquay. — The  Electrical  Committee  of  the  T.C.  has 

recommended  the  provision  of  a patent  smoke  abatement  apparatus 
and  a patent  stoking  apparatus  at  the  electricity  works  at  an  esti- 
mated cost  of  £950. 

Whitwood  (Yorks.).— The  U.D.C.  has  under  considera- 

tion a scheme  of  electric  lighting. 

Wimbledon.— On  Monday  afternoon  last  the  Mayor 

opened  a five  days’  electrical  exhibition,  in  which  particular  atten- 
tion has  been  given  to  domestic  applications  of  electricity.  The  local 
firm,  the  Poster  Arc  Lamp  and  Engineering  Co.,  which  haB  recently 
purchased  3^  acres  of  land  on  which  to  erect  a new  factory,  has  a 
good  display  of  its  specialities.  We  understand  that  over  20,000 
of  the  company’s  house  transformers  are  in  use  with  metal  lamp 
installations,  and  the  company  is  exhibiting  an  automatic  switch 
for  catting  in  and  out  the  transformer  as  required,  and  thus 
avoiding  no-load  losses.  Other  features  of  interest  are  arc  and 
metal-filament  limps  of  the  firm’s  own  make,  also  a transformer 
system  for  bell  circuits. 

Winchester.— The  T.C.  has  decided  to  engage  a con- 
sulting electrical  engineer  to  make  an  inspection  of  the  electrical 
undertaking  and  report  on  matters  affecting  the  Council,  as  provided 
in  the  proposed  transfer  to  the  Electric  Light  and  Power  Co  Ltd 
of  the  E.L.  Order,  1895. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Corporation  recently  agreed  to  enforce 

the  award  of  the  arbiter  in  connection  with  the  supply  of  current 
to  the  Aberdeen  Suburban  Tramways  Co.,  but  agreed  in  the  first 
place  to  ask  the  approval  of  the  B.  of  T.  At  the  same  time  the 
company  communicated  with  the  B.  of  T.  stating  its  objections  to 
the  award.  The  Board  has  now  sent  a communication  to  the  T.C. 
to  the  effect  that  in  the  meantime  it  refuses  to  signify  its  approval 
of  the  agreement  embodying  the  award. 

Relfast. — The  recommendations  for  the  improvement  of 

the  electrical  plant  belonging  to  the  Ccrporation  will  include 
provision  for  an  extension  to  the  amount  of  a 1,£00  kw.  plant  at  a 
cost  of  about  £62,200.  In  view  of  the  coming  municipal  elections 
in  January,  the  question  of  the  various  extensions  of  the  tramway 
system  is  becoming  more  prominent. 

Blyth. — The  U.D.C.  ha3  decided  to  approach  the 

Whitley  Council  with  a view  of  having  a joint  meeting  to  endeavour 
to  arrange  a system  of  tramways  for  the  district. 

Canada. — The  Montreal  civic  authorities  are  taking  steps 

to  prevent  the  Montreal  Street  Railway  Co.  from  carrying  freight 
within  the  city.  It  does  not  appear  to  be  certain  whether  the  com- 
pany has  power  to  carry  freight,  although  it  has  been  doing  so  for 
two  years,  and  has  amongst  its  customers  the  city  itself.  The  city 
also  accepts  a percentage  of  the  profit  from  this  business. 

On  October  19th  the  power  house  of  the  Hull  Electric  Railway 
Co.  was  destroyed  by  fire,  causing  a stoppage  of  the  street  car 
service.  The  Ottawa  Electric  Co.  was  expected  to  give  a 
temporary  power  supply  ponding  reconstruction. 

Continental  Notes. — Belgium.— Electric  traction  on  the 

If*te  railways  began  inl892  when  the  Administration  made  trial  of  an 
experimental  accumulator  car, , vyhich  eventually  determined  thq 


lines  of  six  other  cars  built  in  1896  and  placed  in  service  on  the 
sections  Antwerp  to  Lierre  and  Antwerp  to  Oapellen  (16  and  15  km 
distance  respectively)  each  having  accommodation  for  76  passengers 
A new  line  is  now  under  construction  running  from  Antwerp  to 
Malices,  a distance  of  21  km.,  on  which  four  trains  drawn  by 
accumulator  locomotives  will  be  run  daily.  The  cost  of  charging 
the  accumulators  will  be  0101  fr.  per  kw. 

Austria — Under  instructions  from  the  State  Railway  Department 
Civil  Engineer  Sckenkl,  of  Graz,  is  draftiog  a detailed  scheme  for  the 
utilisation  of  the  waters  of  the  river  Enns  for  electrical  purposes. 
A large  station  is  to  be  built  to  supply  current  over  a wide  area  and 
embracing  that  recently  surveyed  by  the  Statthalterei  of  Steier- 
mark. 

Hungary, — The  local  railway  between  Budapest  and  Soroksahas 
just  been  converted  to  electric  traction.  Work  is  also  at  present 
in  hand  in  converting  the  line  between  Budapest  and  Ksrepea  into 
an  electric  railway. 

Germany. — Plans  are  at  present  being  prepared  in  reBpect  of  a 
projected  electric  tramway  between  Mittweida,  Burgstadt  and 
Limbach. 

Devonport. — Arrangements  have  been  made  for  the  repair 
of  overhead  equipment  on  the  Devonport  and  District  Tramways 
between  Milehousa  and  Tor  Lane  which  was  damaged  in  the  gale  last 
May.  Since  the  announcement  was  made  that  the  company  had  paid 
to  the  Corporation  the  rent  of  the  leased  lines  and  withdrawn  its 
appeal  against  the  decision  of  the  magistrates’  fines  for  discontinu- 
ance of  the  service  on  the  leased  lines,  there  have  been  repeated 
rumours  that  the  company  comtemplated  resuming  the  service  on 
these  lines  ; but  so  far  a9  can  be  ascertained  no  arrangements  have 
yet  been  made  to  provide  a service. 

Doncaster, — The  T.C.  has  decided  to  apply  for  a prov. 

order  for  the  extension  of  the  tramways  to  Bentley  colliery  for  the 
convenience  of  the  village. 

Droylsden. — The  U.D.C.  has  instructed  its  clerk  to 
write  to  the  Manchester  Tramways  Committee  and  the  Lancashire 
C.C.  asking  them  to  contribute  towards  the  cost  of  the  reconstruc- 
tion and  widening  of  Christy’s  Bridge,  which  spans  the  canal  on  the 
main  road  from  Manchester  to  Ashton. 

Fife. — It  is  understood  that  the  Dunfermline  and  District 

Tramways  Co.  has  decided  to  promote  a prov.  order  for  the  con- 
tinuation of  its  system  to  R.syth.  It  is  believed  the  route  chosen 
is  by  Grange  Road,  the  most  direct  way  to  the  Naval  Base.  The 
new  Dunfermline  tramways  are  being  well  patronised,  and  the 
promoters  of  the  system  are  satisfied  with  the  results.  Mr.  Balfour, 
managing  director  of  the  company,  states  that  the  extension  to 
Lochgelly  will  be  finished  in  three  weeks,  and  that  the  extension 
to  Kelty  will  then  be  commenced. 

Glasgow. — The  Tramways  Committee  has  recommended 
the  cancelling  of  the  remit  to  a Special  Committee  to  consider  and 
report  upon  the  propriety  of  establishing  a long-service  fund  for 
employes. 

Arrangements  have  been  made  by  the  T.C.  to  allow  the  tramways 
employes  to  take  advantages  of  the  vacant  plots  of  ground  belong- 
ing to  the  Corporation  in  the  vicinity  of  three  of  the  depots,  for 
horticultural  purposes.  Already  one  area  is  under  cultivation,  and 
other  two  will  be  open  to  the  men  early  in  spring. 

Huddersfield. — The  Corporation  is  applying  for  a prov. 

order  for  further  tramways  in  the  borough. 

Linthwaite. — The  announcement  of  the  arbitrator’s  award 
in  the  dispute  between  the  Linthwaite  Council  and  the  Hudders* 
field  Corporation  over  the  tramways  question  was  received  with 
surprise  by  the  ratepayers.  The  arbitrator  decrees  that  the  whole 
of  the  tramway  track  within  the  Council’s  district  shall  be  relaid 
at  the  expense  of  the  Council,  and  stipulates  that  the  work  must  be 
done  by  next  May.  The  present  arrangement  is  that  the  Council 
receives  £1,250  annually  from  the  Corporation  as  rent. 

London.— Paddington.— The  Works  Committee  of  %tlie 

B.O.  has  passed  plans  submitted  by  the  Metropolitan  Electric 
Tramways,  Ltd.,  for  the  extension  of  its  lines  along  the  Harrow 
Read  to  Edgware  Road. 

A serious  accident  occurred  yesterday  morning  at  Ealing  Broadway 
Station,  when  a District  electric  train  collided  with  the  buffer  stops, 
several  coaches  being  wrecked  and  the  guard  killed  and  driver 
seriously  injured.  Fortunately  the  train  was  an  empty  one. 

Quarry  Bank.— The  Brierley  Hill,  Rowley  Regis  and 

Quarry  Bank  U.D.C.’s  have  once  more  entered  into  negotiations 
with  the  British  Electric  Traction  Co.,  with  the  object  of  carrying  out 
the  scheme  for  providing  a light  railway  between  Cradley  Heath, 
Quarry  Bank  and  Brierley  Hill.  It  is  hoped  that  in  this  instance 
the  negotiations  will  be  productive  of  a more  satisfactory  result 
than  on  the  previous  occasion.  In  the  meantime,  application  is  to 
be  made  to  the  Board  of  Trade  for  an  extension  of  the  existing 
order  until  December  next  year,  and  this,  it  is  believed,  will  be 
granted. 

Southampton.— The  T.C.  has  decided  to  proceed  with 

the  extension  of  the  tramways  to  Hortham  at  a cost  of  £7,428,  and 
to  spend  an  additional  £2,400  for  care. 

Twickenham.— At  the  meeting  of  the  U.D.C.  a report 

was  received  from  a conference  of  representatives  from  Heston  and 
Isleworth,  Southall,  Norwood  and  Twickenham  U.D.C.’s  recom- 
mending that  the  Middlesex  County  Council  be  asked  to  receive  a 
deputation  on  the  subject  of  constructing  an  eleotrio  tramway  or 
light  railway  connecting  Twickenham,  by  way  of  Whitton, 
Hounslow,  Heston  and  Norwood  Qreen  with  Southall  station  of  thq 
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Q.W.  Railway.  Considerable  opposition  was  raised  to  the  recom- 
mendation on  the  ground  that  tramways  had  not,  up  to  the  present, 
resulted  ia  any  good  to  Twickenham.  The  U.D  C.,  however, 
adopted  the  report  by  12  votes  to  6. 

L'nitel  States.— The  Sc.  Louis-Kansas  City  Electric 

Railroad  Co.  has  been  incorporated  with  a capital  of  §5,090,000  to 
construct  an  electric  railway,  295  miles  long,  between  St.  Louis 

and  Kau9a3  City.  , , . . . 

The  G.E.  Co.  has  completed  a single-track  gas-electric  street 
car  for  the  Third  Avenue  Railway  of  New  York.  A four-cylinder 
totally-enclosed  gas  engine  is  mounted  between  the  axles,  and 
drives  direct  a generator  and  exciter,  the  energy  developed  being 
transmitted  to  two  railway  motors  mounted  on  the  axles.  The 
engine  runs  at  constant  speed  ; Bosch  l.t.  ignition  is  fitted  ; the 
exciter,  in  addition  to  energising  the  generator  field,  also  supplies 
lighting;  and  the  whole  of  the  control  is  electrical,  as  in  an 
ordinary  car. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Brazil.— Mr.  E.  D.  Trowbridge,  the  concessionaire  for 
the  telephone  systems  of  the  State  of  Rio  de  Janeiro,  has  been 
authorised  to  establish  a submarine  cable  between  Rio  de  Janeiro 
and  Nictherov  for  telephone  purposes.— Board  of  Trade  Journal. 

Cables.— The  Post  Office  authorities  have  given  notice 
of  probable  delay  in  the  transmission  of  telegrams  to  and  from 
Germany  and  Austria,  owing  to  interruption  of  landlines  and 
cables.  Two  of  the  five  cables  in  the  North  Sea  have  been  broken. 
One  of  the  damaged  cables  is  maintained  by  the  English  and  the 
other  by  the  German  Government.  Considerable  difficulty  in 
repairing  them  has  been  experienced,  owing  to  the  fact  that  the 
breaks  have  occurred  at  a spot  over  which  the  fishing  fleets  are  now 
engaged,  and  as  the  boats  will  remain  in  the  vicinity  for  some  time, 
a further  period  must  elapse  before  the  necessary  repairs  can  be  made. 

The  cibles  laid  from  New  York  to  Colon  via  Guantanamo,  Cuba, 
are  jointly  owned  by  the  Mexican  Telegraph  and  the  Central  and 
South  American  Telegraph  Co.  The  former  company’s  proportion 
of  the  cost  is  eoon  to  be  paid  to  the  latter  company,  when,  says  the 
Telegraph  Age , a 20  per  cent,  dividend  will  be  declared  by  the 
Central  and  South  American  Telegraph  Co. 

CableB  repaired:— 

November  9th  ...  Ton rane  Amoy 
November  ]lth  ...  Sitka-Valdez 
November  15th  ...  Bilikpapan-Kwandung 


Cables  interrupted: — 

October  21st 
November  3rd 
November  8th 
November  8th 
November  10th 


Paramaribo-Cay  enne 
Cayenne- Salinas 
Puerto  Plata-Martinique 
Cape  Haytien-Mole  St.  Nicolas 
Jamaica-Puerto  Rico 


Franco-Spanisli  Telegraphs.— The  convention  between 
Spain  and  France,  which  will  shortly  be  signed,  will  involve  the 
establishment  of  four  new  telegraph  circuits,  namely,  BurdeoB  to 
Madrid,  Cette  to  Barcelona,  Bayoia  to  San  Sebastian,  and  Perpig- 
nan to  Gerona.  Each  of  these  will  be  united  to  both  the  Spanish 
and  French  networks.  The  construction  will  be  completed  within 
six  months  and  the  circuits  opened  for  working.  By  means  of  these 
new  lines  direct  communication  may,  if  needed,  be  opened  up  with 
both  Brussels  and  London. 

Jamaica. — Some  uneasiness  was  caused  last  week  by  the 

complete  interruption  of  communication  with  the  colony.  It 
turned  out,  fortunately,  that  the  breakdown  was  due  mainly  to 
damage  to  the  landlines  in  Jamaica  by  floods  ; the  cabe 
house"  was  isolated  from  the  interior  by  a flooded  river.  Land- 
lines  were  interrupted  until  the  15th  inst.  The  Turk  s Island- 
Jamaica  cable  is  dowD,  but  the  repairing  steamer  Relay  is  daily 
expected  to  effect  the  repair.  The  Puerto  Plata-San  Domingo 
landlines  were  interrupted  on  November  8th. 

Telegraph  Memorial. — A monument  is  to  be  erected  at 

Berne,  Switzerland,  to  commemorate  the  formation  of  the  tele- 
graphic union.  Competitive  conditions  have  been  agreed,  and  they 
will  be  open  to  artists  of  any  country. 


Melbourne. — February  22nd,  1910.  The  Postmaster-Genera  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 
1,000  miles. 

Belgium. — December  31st.  The  municipal  authorities 
of  Jupille  are  inviting  tenders  for  the  concession  for  the  lighting  of 
the  little  town  by  gas  or  electricity. 

January  31st.— The  municipal  authorities  of  Waremme  are 
inviting  projects  for  the  establishment  of  a central  electric  station 
in  the  town. 

Chatham. — November  25th.  Incandescent  electric  lamps, 
&3.,  for  a year  ; Chas.  Day,  Borough  Surveyor. 

Dublin. — November  29th.  General  stores  for  the 

Dublin  United  Tramways  Co.  (1896),  Ltd.  See  “Official  Notices 

November  5th.  . . 

December  1st. — Electric  wiring  and  fitting  of  the  Workhouse 
buildings,  nursing  sisters’  residence,  and  North  City  Dispensaries, 
for  the  North  Dublin  Board  of  Guardians.  Specifications  at  the 
office,  North  Brunswick  Street,  or  from  the  consulting  engineer, 
L.  J.  Lawless,  27,  Castlewood  Avenue,  Rathmines,  on  payment 
of  the  cost  of  production. 

Edmonton. — November  23rd.  Electric  light  and  power 
installation  at  the  new  infirmary.  See  “ Official  Notices  ” Novem- 
ber 5th. 

Gloucester— November  27th.  Stores  for  the  Corporation 
Light  Railways  Committee  for  a year  ; Leonard  Johnston,  General 
Manager  and  Engineer,  Bristol  Road,  Gloucester. 

India.  — Lucknow.— December  31st.  The  Municipal 
Board  invites  proposals  for  supply  of  electrical  energy  coal  or  oil 
gas.  See  this  column  for  October  29th,  and  an  article  elsewhere  in 
this  issue. 

Italy. — December  Gth.  The  Italian  Naval  authorities 

in  Spezia  are  inviting  tenders  for  the  supply  of  a number  of  electric 
searchlights  for  use  on  warships. 

Leeds, — November  23rd.  Electric  light  installation  at 
the  Kingston  Unity  Friendly  Society's  Hall,  with  electric  fans ; 
A.  Wright,  secretary,  Kingston  Unity  Hall. 

London.— L.C.C.— Covering  with  asbestos  tape  about 

2f  miles  of  lead-covered  high  and  low- tension  electric  oables  in 
manholes.  See  “ Official  Notices  ” November  5th. 

Newcastle-on-Tyne.  — November  21th.  Incandescent 
lamps  and  ate  carbons  for  a year,  for  the  Tyne  Improvement 
Commission  ; J.  McDona’d  Manson,  secretary,  Bewick  Street. 

Russia— The  municipal  authorities  of  Katuga  are  about 
to  invite  tenders  for  the  establishment  of  a central  electric  lighting 
station  in  the  town. 

South  Africa.  — Johannesburg.  — November  29th. 

Tramway  poles,  overhead  material,  electric  cables  and  joint-boxeB 
for  the  Municipal  Council. 

Spain.— December  9th.  The  municipal  authorities  of 

Llanes  are  inviting  tenders  until  December  9th  for  the  concession 
for  the  electric  lighting  of  the  town  during  a period  of  10  years. 
Tenders  to  El  Senor  Presidente  del  Ayuntamiento  de  Llanes. 
Local  representation  necessary.  The  Board  of  Trade  Commercial 
Intelligence  Department  has  particulars. 

Wakefield.— November  25th.  Stores  for  the  Wakefield 
and  District  Light  Railway  Co.  See  “ Official  Notices  ” November 
12th. 

York  —November  25th.  E.L.  fittings,  lamps,  &c.,for  the 

North-Eastern  Railway  Co. ; F.  H.  Clark,  Stores  Superintendent, 

Gateshead.  . „ . — u 

Telegraph  stores,  for  the  North-Eastern  Railway  Co. ; O.  H. 

Ellison,  Telegraph  Superintendent,  York. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Melbourne.  — November  29th.  1,250 

opalescent  arc  lamp  globes  for  the  Council.  See  “ Official  Notices’ 
November  12th.  „ . . 

-Melbourne- — December  6th.  230  a c.  and  160  do.  electricity 
meters  for  the  Council.  8ee  “ Official  Notices  to-day. 

Melbourne. — January  5Gi.  One  feed-water  oil  eliminator  for 
the  City  fjonacil,  glee  " Official  Notices  ” to-day. 


CLOSED. 

Colchester.  — The  T.C.  has  accepted  the  tender  of 

Messrs.  Crompton  & Co.  for  plant  for  the  sub-station  at  LexdeD, 
at  £374. 

Glasgow.— The  T.C.  Committee  on  Works  and  Stores 

recommend  the  acceptance  of  the  following 

Hpeolal  traok-work  aud  spare  points  and  crossovers.-Loraln  Steel  Co. 
Renewable  plates  (or  special  track-work, -Acme  8, tee  ftnij  Foundry  Cft 
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Colonial  Contracts. — Messrs.  Zanders  Iiehders  & Co., 

Ltd  , have  recently  secured  the  following  Colonial  contracts  for 
“ Sarco”  fuel  economy  specialities: — 

MunicipalityofEastLonclon.S.A.— One  “ Saroo”  oombustion  (COo) recorder, 
type  B,  and  four  “ Sareo  ” dial  draught  gauges. 

Municipality  of  Sydney,  N.S.W.— Repeat  order  for  five  “ Sareo  ” combustion 
(C0.2)  reoorders,  type  B (three  machines,  type  A,  have  been  in  use  here 
for  some  years.) 

Adelaide  Tramway  Trust. — One  “Sareo”  combustion  recorder,  type  B; 
seven  “ Sarco  ” dial  draught  gauges  ; two  dozen  “ Sarco  ” pipe  thermo- 
meters; two  dozen  “ Sarco  ” high  temperature  stem  thermometers  ; one 
steam  pressure  gauge  and  one  hand  gas  testing  set. 

Melbourne  Electric  Supply  Co.,  Ltd. — Four  “Sarco  ” dial  draught  gauges. 

London. — L.C.C. — The  Stores  Committee  recommends 

the  acceptance  of  tenders  from  the  following  firms  for  brass  and 
gun-metal  fittings,  &c.,  copper  rail  bonds  and  gun-metal  cable 
connections,  for  the  year  ending  December  31st,  1910  : — E.  Barber 
and  Co.,  Deptford  Engineering  Co.,  Estler  Bros.,  Forest  City 
Electric  Co.,  Gabriel  & Co.,  Hayward- Tyler  & Co.,  Highton  & Co., 
R.  & H.  F.  Phillips. 

The  tender  of  Messrs.  Holland  & Hannen,  at  £6,827,  for  the 
building  and  architectural  works  required  for  the  completion  of 
the  second  portion  of  the  Greenwich  generating  station,  is  recom- 
mended for  acceptance. 


FORTHCOMING  EVENTS. 


North-East  Coast  Institution  of  Engineers  end  Shipbuilders.— Friday,  November  19th. 
At7. 30p.m.  At  the  Literary  Society,  Sunderland.  Resumptionof  discussion 
on  Mr.  D.  Myles’s  paper  on  “Notes  on  Marine  Boiler  Design,  Construction 
and  Economy.” 

Institution  of  Electrical  Engineers  (Glasgow  Students’  Section).— Friday,  November 
19th.  At  8 p.m.  At  the  Glasgow  Technical  College.  Paper  on  “ The 
Localisation  of  Breaks  in  Submarine  Cables,”  by  Mr.  W.  H.  Young. 

Institution  of  Electrical  Engineers  (Manchester  Students’  Section).— Saturday, 
November  20th.  Visit  to  the  Oakamoor  Works  of  Messrs.  T.  Bolton  and 
Sons,  Ltd. 


THE  FREUND  TUMBLER  BRAKE. 


As  the  construction  of  this  brake,  which  was  mentioned  in  our  issue 
of  last  week,  presents  several  interesting  features,  we  have  thought 
it  desirable  to  explain  its  action,  with  the  assistance  of  diagrams. 
Figs.  1 and  2 show  its  application  to  ordinary  brake  shoes,  with  the 
“tumblers”  acting  directly  upon  them,  while  figs.  3 and 4 represent 
the  application  to  magnetic  shoes. 


Tuesday,  November  23rd. — At  7.30  s.m.  At  the  Municipal  School  of 
Technology,  Manchester.  Paper  on  “ The  Testing  of  Electrical  Machinery," 
by  Messrs.  R.  F.  Blackmore  and  V.  W.  Newman. 

Institution  of  Electrioal  Engineers  (Newcastle  Section).— Monday,  November  22nd. 
At  8 p.m.  At  the  Armstrong  College,  Newcastle.  Inaugural  address  by 
Prof.  H.  Stroud. 

Institution  of  Civil  Engineers. — Tuesday,  November  -23rd.  At  8 p.m.  Further 
discussion  on  three  papers  on  “ Electric  Railways.” 

Royal  Society  of  Arts. — Wednesday,  November  24th.  At  8 p.m.  At  John  Street, 
Adelphi,  W.C.  Paper  on  “ Ph^to-Telegraphy,”  by  Mr.  T.  Thorne  Baker. 

institution  of  Electrical  Engineers  (London).— Thursday,  November  25th.  At 
8 p.m.  At  the  Institution  of  Civil  Engineers.  Paper  on  “ The  Present 
Aspects  of  Electric  Lighting,”  by  Messrs.  H.  W.  Handcock  and  A.  H.  Dykes. 


The  operating  lever  Z1,  fig.  1,  which  can  be  turned  to  the  right  by 
means  of  the  usual  winding  gear  from  either  platform,  is  keyed 
upon  the  cross  brake  shaft  s,  on  which  are  also  keyed  the  depression 
levers  P.  The  latter  are  linked  in  the  usual  way  by  connecting 
rods  c1  to  lugs  on  top  of  the  depression  plates  p1.  The  plates  can 
thus  he  lowered  between  the  guides  g1,  g1,  and  their  movement  is 
transmitted  through  the  tumblers  t to  the  shoes  s4,  which  are,  till 
then,  kept  off  the  rails  by  ordinary  release  springs  (not  shown). 


Northampton  Institute  Engineering  Society.— Friday,  November  26tli.  At  5.45  p.m. 
Paper  on  “ Single-Phase  Electric  Traction,”  by  Mr.  T.  A.  Collett. 

Physioal  Society.— Friday,  November  26th.  At  5 p.m.  At  the  Imperial  College 
of  Science,  South  Kensington,  S.W.  Paper  on  “ The  Effective  Resistance 
and  Inductance  of  a Helical  Coil,”  by  Mr.  J.  W.  Nicholson  ; and  other  papers. 

Association  of  Engineers-ln-Charge.— Saturday,  November  27th.  Social.  Dance. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued : — 

Commanding  Officer — Col.  R.  E.  B.  Crompton,  O.B. 

Monday,  November  22nd. — “ A ’’  Company,  Technical  drill,  6.80  to  9.80  p.m. 
Tuesday,  November  28rd. — " B ” Company.  Technical  drill,  6.80  to  9.80  p.m. 
Wednesday,  November  24th.— Gymnasium,  6.80  to  9.80  p.m. 

Thursday,  November  25th. — “ O ” Company.  Technical  drill,  6.80  to  9.80  p.m, 
Friday,  November  20th. — “ D ” Company.  Technical  drill,  6.80  to  9.30  p.m. 

Saturday,  November  27th. — “C”  Company.  Week-end  run  at  Coalhouse 
Fort..  Parado  at  Fenchurch  Street  Station  at  3 p.m.  Tickets  will  be 
issued  at  the  station. 

(Slgnod)  P.  H,  Campbell,  Oapt.  R.E.  and  Adjutant, 
For  O.O.  B.E.,  L.D, 


The  movement  of  the  lever  l1  to  the  right  effects  the  change  shown 
in  fig.  2.  As  soon  as  the  brake  blocks  touch  the  rails  they  lag 
behind  the  car,  and  tilt  the  tumblers.  The  depression  plates  p1 
and  the  brake  shoes  are  through  this  movement  forced  apart,  and 
as  the  depression  plates  are  prevented  from  receding  upwards  by 
the  ratchet  wheel  s1  and  pawl  r,  a considerable  part  of  the  weight  of 
the  car  is  thus  brought  to  bear  upon  the  brake  blocks.  The  lagging  of 
the  shoes  behind  the  car  is  generally  referred  to  as  “ drag,”  and  it 
is  obvious  that  the  more  drag  is  allowed  the  greater  is  the  brake 
pressure. 

The  regulation  of  the  drag  is  effected  by  a sector  s4,  figs.  3 and  4, 
with  which  a bolt  &l  engages.  This  bolt  slides  in  a box  b'2  fixed 
on  the  truck,  and  is  controlled  by  lever  Is,  which  is  connected  by 
pulls  to  both  platforms.  A spring  sr’  tends  to  move  the  bolt  b1  to 
the  right. 

The  tumbler  t acts  upon  a pivot  })-,  mounted  on  two  channel 
irons,  c1,  c-,  which  bridge  the  two  magnetic  shoes,  d1  d~,  which 
in  this  way  receive  equal  loads  and  wear  uniformly.  In  this 
respect  this  arrangement  differs  from  that  indicated  in  figs.  1 and  2. 
With  the  sector  s*  is  combined  lever  bs,  and  shaft  s°,  on  which  it  is 
keyed,  carries  also  lever  bi.  The  two  levers  engage  with  bridge 
bars  <Za,  d\  attached  to  the  girders  c1,  c2,  and  ensure  equal  drag  of 
both  brake  shoes. 

It  will  be  seen  that  the  shoes  are  allowed  all  necessary  side  play 
without  risk  of  skidding,  because  the  farther  the  shoes  move  side- 
ways the  heavier  becomes  the  reaction  from  the  increase  of  brake 
pressure,  which  this  movement  produces  in  a manner  similar  to 
the  drag  worked  in  the  other  direction. 
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NOTES. 


The  Prevention  of  Industrial  Accidents.— There 

is  we  believe,  no  country  in  the  world  where  industry  claims  so  many 
victims  as  it  does  in  America.  What  becomes  of  the  maimed  victims 
we  do  not  know,  in  the  absence  of  a poor  law.  Presumably  they 
exist  and  become  a burden  on  their  friends.  But  attention  has 
been  drawn  to  the  question,  and  the  technical  Press  of  the  United 
States  has  constantly  dinned  it  into  the  public  ear  that  killing  and 
maiming  of  workers  represents  very  direct  pecuniary  loss.  The 
Hartford  Boiler  Insurance  Co.  have  for  years  endeavoured  to  miti- 
gate the  loss  from  boiler  explosions  by  their  endeavours  to  bring 
stresses  nearer  to  European  standards.  The  Fidelity  and 
Casualty  Co.,  of  New  York,  some  of  whose  officers  we  have  been 
privileged  to  meet,  have  long  urged  greater  care  and  attention. 
Flv-wheel  insurance,  for  example,  has  been  made  a special  feature 
of*  their  business;  now  they  are  paying  special  attention  to 
general  machinery  accidents,  and  in  a pamphlet  with  the  above  title 
they  have  drawn  on  their  experience  of  business,  and  the  fund  of 
knowledge  of  causes  acquired  by  their  various  inspectors.  The 
pamphlet  is  divided  into  eight  sections,  under  the  headings  of  Care 
on  the  part  of  Employers  and  Employ 6s,  Safe  Devices,  Steam 
Boilers,  Engines,  Electrical  Apparatus,  Elevators,  The  Factory,  and 
Wood-working  Machinery.  . 

This  is  a sufficiently  miscellaneous  gathering  on  which  to  found 
many  essays  on  safety.  To  begin  with,  Germany  is  cited  in  com- 
parison,  because  of  her  very  complete  statistics,  and  it  is  shown 
that  nearly  60  per  cent,  of  accidents  are  preventible,  only  42  per 
cent,  being  classed  as  inevitable.  Then  in  each  chapter  the  special 
considerations  affecting  matters  dealt  with  in  that  chapter 
ate  taken  into  argument.  Thus  in  steam  boilers  there  is  the 
relationship  between  quantity  of  water  and  quick  rise  of  pressure 
as  an  element  of  danger.  There  is  water  hammer.  The 
stored  energy  in  heated  water  is  referred  to  and  its  great 
amount  noted.  We  do  not  know  what  are  now  standard  American 
rules  for  strength,  but  at  one  time  not  long  past  the  stress  allow- 
ance was  dangerously  high.  This  boiler  chapter  is  excellent ; so 
also  is  that  on  engine  guarding,  and  the  subject  of  fly-wheel  rims 
and  racing,  including  safety  stops,  such  as  th^  vacuum  breaker  on 
lightly-loaded  engines.  Then  under  the  electrical  heading  comes 
the  auestion  of  mats  and  gloves  of  rubber,  of  dry  platforms,  of  frame 
grounding  and  cable  insulation,  and  the  use  of  red  paint  on  dangerous 
parts.  Elevators  are  used  in  America  to  an  extent  far  beyond  woat 
is  usual  here,  where  the  habit  of  most  elevator  men  is  to  regard 
the  passenger  as  an  affront,  ip  deed,  elevator  working  in  London, 
except  in  a few  modem  buildings,  is  far  behind  what  it  was 
20  years  ago  in  New  York,  where  both  in  number  and  velocity,  as 
well  as  in  attendance,  the  elevator  Bystem  is  excellent.  Indeed, 
unless  it  were,  there  would  be  no  use  for  the  major  part  of  any 
high  office  building.  . 

The  limiting  speed  of  elevator  cages  is  given  as  400  ft.  per  minute, 
but  350  is  recommended  a3  fast  enough  with  500  ft.  as  the  speed  at 
which  a safety  device  should  act.  The  tendency  to-day  in  America 
is  towards  the  use  of  the  direct  ram  elevator,  once  universal  in 
Great  Britain,  and  .very  deep  holes  are  bored  to  take  the  ram 
cylinder.  The  rams  are,  of  course,  very  long,  and  they  are  of  small 
diameter  and  sway  to  and  fro,  but  the  cars  are  counter-balanced 

considerably.  . 

In  factories  the  question  of  machine  guards  is  very  wide,  and 
there  is  no  machinery  more  dangerous  than  that  for  wood- working. 
The  danger  parts  of  these  machines  are  invisible  when  most 
dangerous,  for  an  outsider  especially  cannot  see  a rapidly  rotating 

woodcutter.  . , , . , 

This  pamphlet  should  be  purchased  by  everyone^  who  has  to  deal 
with  machinery  of  any  sort.  Its  price  is  only  25  cents,  and  it  is 
published  by  the  Fidelity  and  Casualty  Co.,  of  97,  Cedar  Street, 
New  York,  and  should  carry  by  post  for  3d. 


Institution  and  Lecture  Notes.— Institution  of 

Municipal  Engineers.— A visit  to  the  Surrey  Commercial  Dick 
will  be  made  on  Saturday,  November  20th.  A general  meeting 
will  be  held  at  Caxton  Hall,  Westminster,  on  December  11th,  at 
11  o'clock,  followed  in  the  evening  by  a dinner. 

An  interesting  lecture  was  delivered  before  the  Leicester 
Association  of  Engineers  on  October  30th,  by  Mr.  Alfred  E. 
Ball,  entitled  “ 8ome  Recent  Examples  of  Modern  Electric  Time 
8erv'ice.”  The  system  introduced  by  Messrs.  Gent  & Co.  was 
described,  and  it  was  explained  that  it  was  not  a Bystem  of  settiog 
or  temporary  correction,  but  of  automatic  regulation  of  pendilums 
which  might  be  of  any  beat  or  length,  the  advantage  being  that  in 
the  event  of,  say,  overhead  wires  being  disconnected  by  storm,  the 
clock  affected  by  the  disconnection  would  have  been  regulated  up 
to  the  last  hour,  and  would  be  again  brought  under  control  on  the 
circuit  being  resumed. 


Fatalities —At  the  works  of  Messrs.  Thos.  Firth  & Sons, 
Sheffield,  on  November  3rd,  an  employ^,  named  Oxley,  touched  a 
live  wire,  and  receiving  a shock,  fell  a distance  of  30  ft.  He 
received  injaries  which  terminated  fatally  last  week.  Deceased, 
as  it  transpired  at  the  inquest,  should  have  climbed  a ladder  and 
gone  along  a gangway  in  order  to  reach  a crane,  bat  instead  of  so 
doing,  he  climbed  up  a short  cut  to  save  time,  and  came  into  contact 
with  the  wire  mentioned.  A verdict  of  “ Accidental  Death  ” was 
returned. 


Last  Friday  night  at  the  Southport  electricity  works  at  Blowick, 
some  of  the  machinery  became  over-heated,  and  while  it  was  being 
oiled  by  two  employes,  one  named  Wm.  Sanders,  who  lives  at 
Banks,  and  Hesketh,  who  lives  in  Poult  n Road.  Southport,  the  oil 
became  ignited,  and  both  men  were  seriously  burnt.  They  were 
taken  to  the  Southport  Infirmary,  where  8anders  succumbed. 

An  inquest  wa9  held  on  Monday.  Deceased  was  39  years  of  age, 
and  married.  . 

Mrs.  Sanders,  the  widow,  said  that  before  the  deceased  went 
to  work  on  Friday  he  told  her  that  the  engine  he  was  to  work  upon 
had  recently  been  repaired.  Sue  asked  him  if  they  had  put  in  a 
new  cylinder,  and  he  said  he  did  not  know,  but  that  probaoly  t hey 
had  put  some  bands  round  it.  About  a week  ago  he  told  her  he  had 
discovered  some  defect  in  the  engine,  and  he  reported  it  to  the 
foreman.  It  had  been  attended  to,  but  instead  of  using  copper, 
they  had  used  asbestos  packing.  Shortly  before  his  death  he  Baid 
the  engine  was  running  hot,  and  he  had  had  to  stop  it.  He  added 
that  a new  oil  of  an  inferior  kind  had  been  used,  and  this,  in  his 
opinion,  was  the  cause  of  the  explosion. 

The  town  clerk  attended  on  behalf  of  the  Electricity  Committee, 
and  after  expressing  sympathy  with  the  widow  and  family,  said 
every  facility  would  be  given  the  jury  to  inquire  into  the  cause  of 
the  explosion.  The  Corporation  might  have  to  submit  some 
evidence  to  contradict  or  support  part  of  the  widow's  statement  in 
regard  to  the  inferior  oil,  but  he  submitted  they  could  not  accept 
that  statement  at  this  stage. 

The  inquest  was  then  adjourned  until  January  5th,  and  the 
town  clerk  said  that  every  assistance  would  be  given  to  the  widow 
and  children  of  the  dead  man,  and  also  to  the  family  of  the  other 
injured  man. 

The  Belgian  Electro-chemical  Industry.— According 
to  the  official  Agenda  de  VElectricitS,  there  are  in  Belgium  48  electro- 
chemical factories,  situated  mostly  in  the  manufacturing  districts  of 
Li£ge  and  Charleroi  and  in  the  mining  districts  arouud  Antwerp 
and^Brussels.  Details  regarding  these  factories  are — Four  employ 
between  600  and  2,000  workmen  with  machinery  of  a capacity 
ranging  from  180  and  140  h.p.  ; seven  employ  from  50  to  100  work- 
men with  horse-power  ranging  form  60  to  100 ; fifteen  employ 
between  10  and  50  hands  with  power  between  5 and  55  h.p.;  and  22 
from  5 to  10  hands  with  horse-power  from  1 to  15.  The  value  of  the 
products  last  year  attained  a total  of  28  million  fr.,  the  goods 
exported  forming  41  per  cent,  of  the  whole. 


A Narrow  Escape. — A correspondent  sends  us  the 

following: — A well-known  scientist  was  lecturing  on  the  sun’s 
heat,  and,  in  the  course  of  his  remarks,  said:  “It  is  an 

established  fact  that  the  sun  is  gradually  losing  its  heat, 
and  in  the  course  of  some  seventy  millions  of  years  it  will  be 
exhausted  ; consequently  this  world  of  ours  will  be  dead,  and,  like 
the  moon,  unable  to  support  any  form  of  life.”  At  this  point  a 
member  of  his  audience  rose  in  an  excited  manner,  and  said : 
“ Pardon  me,  professor,  but  how  many  years  did  you  say  it  would 
be  before  this  calamity  overtakes  us  ? ” “ Seventy  millions,  sir,” 
said  the  professor.  “ Thank  Heaven  ! ” was  the  reply ; “ I thought 
you  said  seven  millions  ” 

Appointments  Vacant— Chief  junior  assistant  in  the 

Birmingham  Corporation  Electric  Supply  Business  Development 
Department  (£150).  Switchboard  attendant  for  Doncaster  (26s.). 
See  our  advertisement  pages  to-day. 


Electric  Driving  of  Textile  Factories.  — The 

following  interesting  letter  appeared  on  November  16th  in  the 

Manchester  Guardian : — 

“ Sir,— The  report  of  the  Bradford  Engineering  Society  hardly 
does  justice  to  the  subject  of  electric  driving  of  textile  factories. 
It  would  have  been  more  valuable  if  some  data  had  been  given 
with  regard  to  the  various  experiments  instead  of  generalities. 

“ When  the  discussion  on  the  merits  of  electric  driving  was  being 
carried  on  in  your  columns,  I was  struck  by  the  entire  lack  of 
actual  data  such  as  would  convince  Lancashire  mill  owners  of  the 
truth  of  the  statements  made  by  electrical  engineers.  The  result 
was  a series  of  experiments  on  the  speed  variation  in  a large  cotton 
mill  both  before  and  after  the  change  to  electric  driving.  The 
lesson  of  these  experiments  was  most  remarkable;  it  was  a clear 
proof  of  the  steadier  drive  and  increased  output. 

“ In  one  instance  the  speed  recorder  was  coupled  direct  to  the 
tin  roller  shaft  of  a ring  spinning  frame,  the  speed  variation  with 
mechanical  drive  being  8 per  cent,  and  with  electric  drive  2£  per 
cent.  The  mean  speed  in  the  latter  case  was  3£  per  cent,  aoove 
the  mean  speed  with  the  old  drive.  The  drive  from  the  motor 
to  the  line  shaft  was  by  means  of  ropes  and  from  the  shaft  to 
the  frames  by  belt,  whereas  the  mechanical  drive  wa3  through 
spur  and  bevel  gearing  with  vertical  shafts.  If  motors  had  been 
fitted  to  each  frame  the  speed  variation  would  have  been  reduced 
to  i of  one  per  cent.,  but  practical  considerations  prevented  this. 
Wah  the  new  drive  breakages  were  almost  nil,  whereas,  previously 
frames  had  to  be  stopped  for  piecing  up.  The  output  with  the 
electric  drive  was  increased  10  per  cent. 

« Engineers  admit  that  the  method  of  driving  a new  mill  requires 
careful  consideration,  but  where  steam  turbines  are  to  be  employed 
electricity  is  almost  essential.  It  is  to  be  remembered  that  the 
majority  of  old  mills  are  gear-driven,  and  in  these  the  results  are 
far  from  good.  It  is  here  that  the  electrical  engineer  can  help 
most. — Yours,  &c. 


" Squirrel  Works,  Stockport,  November  13th.” 
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Annual  Dinner. — The  annual  dinner  of  the  London 
General  Omnibus  Co.,  Ltd.,  Electrical  Department,  was  held  at  the 
Hotel  Europe,  Leicester  Square,  on  Saturday  last.  A company  of 
120  sat  down,  Mr.  Stuart  A.  Curzon,  the  departmental  manager, 
being  in  the  chair,  and  Mr.  W.  G.  Brown  (electrical  department) 
in  the  vice-chair.  Full  justice  was  done  to  the  dinner,  and  the 
evening  was  then  given  up  to  harmony,  a strong  vocal  and  instru- 
mental programme  having  been  arranged.  Mr.  D.  Duff,  jun,,  pro- 
posed “ The  Success  of  the  Electrical  Department,”  and  pointed 
out  how  necessary  it  was  to  the  company,  it  being  impossible 
to  run  their  ’buses  without  ignition  and  lighting,  and 
electric  motive  - power  for  their  garages.  Mr.  S.  A. 
Ourzon,  who  was  given  an  enthusiastic  reception,  in  his 
reply,  prophesied  that  it  would  in  the  very  near  future  be 
found  that  the  Electrical  Department  of  the  L.G.O,  Co.,  Ltd., 
would  be  the  leading  department,  as  electric  traction  was  bound 
to  come,  and  the  day  of  petrol  would  be  past.  The  toast  of  ‘ The 
Visitors  ” was  proposed  by  the  vice-chairman,  Mr.  W.  G.  Brown, 
and  responded  to  by  Mr.  Duncan,  who,  after  expressing  the  plea- 
sure that  all  had  eojoyed  during  the  evening,  went  on  to  compli- 
ment Mr.  Curzon  on  his  versatility,  pointing  out  that  in  addition 
to  his  being  the  head  of  the  electrical  department,  he  had,  on  this 
occasion,  proved  himself  an  orator,  a musical  composer  of  ability, 
and  a humourist  and  singer  of  the  first  water.  The  proceedings 
closed  with  musical  honours  for  the  chairman  and  Auld  Lang  Syne. 

Accident. — Alfred  Peck,  electrician,  of  Bonnybridge,  on 

the  staff  of  the  Scottish  Central  Electrical  Power  Co.,  was  engaged 
at  the  sub-station  at  Carron  Grove  making  a connection  when  he 
fell.  He  came  in  contact  with  a 3,000-volt  live  wire,  and  he  was 
terribly  burned  about  the  head,  hands  and  feet.  He  was  removed 
to  the  Denny  Cottage  Hospital. 

American  Combine. — The  American  Telephone  and 

Telegraph  Co.,  a Mackay  concern,  has  obtained  control  over  the 
Western  Union  Telegraph  Co.  The  combine  is  regarded  as  the 
most  important  since  the  formation  of  the  United  States  Steel 
Trust,  the  issued  capital  of  the  two  companies  being  over  50  millions 
sterling.  It  is  anticipated  that  one  effect  of  the  amalgamation  will 
be  to  increase  the  traffic  over  the  Commercial  Cable  Co.’s  cables 
and  those  of  the  Western  Union  Co.,  which  hitherto  has  acted  in 
conjunction  with  the  Anglo-American  Co.  The  new  corporation 
will  have  a practical  monopoly  of  the  American  telegraph  lines  of 
the  Western  Union  Co.  and  the  Postal  Telegraph  (Mackay)  Co.,  and 
it  is  suggested  that  this  is  but  a step  in  a scheme  for  bringing  the 
whole  of  the  Atlantic  cable  systems  into  one  huge  combination. 

Electro-Harmonic  Society.  — The  Ladies’  Night  on 

Monday  laBt  was  well  attended,  and  proved,  as  usual,  in  every  way 
successful.  To  Biogle  out  any  item  for  special  comment,  where  all 
were  so  good,  would  be  invidious.  We  may  be  allowed  to  suggest 
that  smoking,  even  in  the  gallery,  and  conversation  during  the 
performance  of  musical  items,  are  not  good  form  ; needless  to  say, 
the  fair  sex  were  absolutely  guiltless  in  both  respects. 

The  Brennan  Mono-Rail  Car. — On  Wednesday  last 

week  Mr.  Brennan  gave  a demonstration  of  his  gyroscopic  mono- 
rail  system,  with  a car  40  ft.  long,  weighing  22  tons,  and  carrying 
50  passengers.  The  experiment  was  successful,  though  the  80-h  p. 
petrol  engine,  used  to  drive  the  dynamo  which  supplies  electricity 
to  the  traction  motors,  was  out  of  action,  and  a 20-h.p.  petrol- 
electric  set,  employed  for  driving  the  gyroscope  motors,  had  to  be 
used  for  both  purposes.  The  two  gyroscopes  weigh  1|  tons  each, 
and  lun  at  3,000  b p m.  in  vacuo. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  fo  their  movements. 


Tunnel,  as  engineer  on  important  exhibitions,  including  the  last  held 
in  Paris,  and  the  Imperial  International  Exhibition  at  the  Great 
White  City,  London,  this  year.  He  acted  as  secretary  to  the  Engi- 
neering J ury  at  the  last-named  exhibition,  and  organised  the  11  Engi- 
neering Day  ” held  thereat  a month  or  two  ago.  Mr.  Lewis,  in  the 
course  of  his  experience,  has  made  a wide  circle  of  friends,  personal 
and  business,  which  will  enable  him  to  handle  satisfactorily  any  engi- 
neering proposal  that  is  put  before  him.  He  carries  with  him  into 
his  new  Bphere  of  action  our  best  wishes  for  a further  continuous 
record  of  success. 


Mb.  Jambs  Beaton,  of  the  electric  light  department  at  Methil 
Dock,  Fife,  has  received  an  appointment  on  the  North  Nigerian 
Railway  at  a salary  of  £300  a year. 

At  a meeting  of  the  Council  of  Armstrong  College,  Newcastle  - 
on-Tyne,  on  the  15th  inst.,  Mb.  F.  O.  Hunt  was  appointed  assistant 
demonstrator  in  Electrical  Engineering. 

Mb.  C.  L.  Agnew  has  been  elected  chairman  of  the  board  of 
Galloways,  Ltd.,  engineers  and  boiler  makers,  of  Manchester,  in 
place  of  Mr.  E.  N.  Galloway,  resigned.  The  electrification  of  the 
firm’s  works  is  in  progress. 

An  Indian  contemporary  states  that  Mb.  H.  L.  Tyson-Wolf,  the 
E.I.R.  Co.’s  electrical  engineer  at  Jamalpur,  availed  himself  of 
15  months’  combined  leave  home  from  October  16  th. 


Obituary. — On  Friday,  November  12th,  the  death  took 

place,  after  a long  and  painful  illness,  of  Me.  Aethub  Henby 
Weight  Radcliffe,  who  was  formerly  well  known  in  the  elec- 
trical world.  Mr.  Radcliffe  was  born  at  Chorley  in  1836,  and  at 
an  early  age  he  entered  the  service  of  the  Electric  Telegraph  Co., 
and  was  stationed  at  Plymouth  Dockyard.  During  the  Indian 
Mutiny  he  was  for  a time  at  Windsor  Castle  in  charge  of  a special 
installation  of  telegraphic  apparatus,  placed  there  for  the  use  of 
her  late  Majesty,  Queen  Victoria.  Mr.  Radcliffe  was  a member  of 
the  Institution  of  Mining  Engineers,  and  of  the  old  Society  of 
Telegraph  Engineers.  From  1873  until  1892  Mr.  Radcliffe  held 
the  poBt  of  electrical  engineer  and  contractor  to  the  Corporation  of 
Birmingham,  and  was  at  the  same  time  carrying  out  big  contracts 
for  important  railway  companies.  We  understand  that  he  was 
the  first  to  introduce  the  use  of  electricity  into  coal  mines,  the 
initial  installation  taking  place  at  the  Tapton  Colliery  at  Chester- 
field in  1868.  Some  of  our  readers  may  remember  that  on  the 
occasion  of  the  terrible  catastrophe  at  the  Risca  Colliery  in  1880, 
Mr.  Radcliffe,  who  was  on  the  spot  at  the  time,  gave  his  opinion — 
an  opinion  supported  by  Sir  John  Gavey  and  Sir  William  Preece — 
that  the  explosion  was  caused  by  a flash  of  lightning  striking  the 
headgear  of  the  shaft,  and  thence  travelling  downwards  This 
theory  was  hotly  contested  at  the  time,  but  was  eventually  proved 
to  be  correct,  and  thus  a new  field  of  observation  was  opened  up. 
After  a long  and  honourable  career,  Mr.  Radcliffe  suffered  heavy 
financial  losses,  and  finally  came  to  London,  where,  after  a short 
residence,  he  was  seized  with  the  complaint  which  reached  its 
fatal  termination  on  Friday  last.  The  interment  took  place  on 
Wednesday  morning  last  at  Wandsworth  Cemetery.  Mr.  Radcliffe 
leaves  a widow  and  a family  of  grown-up  sons  and  daughters. 

Mb.  Geoeg  Czolba,  engineer  in  charge  of  the  construction  of 
the  transmission  line  of  the  Chapala  Hydro-Electric  & Irrigation 
Co.,  Ltd.,  which  is  being  built  by  Siemens-Schuckertwerke,  Berlin, 
died  at.  Guadalajara,  Mexico,  on  October  29;h,  of  typhoid  fever, 
probably  contracted  in  the  construction  camps  which  are  at  present 
located  to  the  west  of  the  above  city.  Mr,  Czolba  was  only  32  years 
°f  age,  and  had  been  joined  less  than  two  months  previously  by  his 
wife  and  one  little  daughter. 

The  death  is  announced  of  Mb.  Feancis  Seddon  Bolton,  of 
Edgbaston,  Birmingham,  at  the  age  of  81  years.  Mr.  Bolton  was 
the  second  son  of  the  late  Mr.  Thomas  Bolton,  the  founder  of  the 
well-known  copper  firm  of  Thomas  Bolton,  Sons  & Co.,  Ltd.,  of 
Birmingham,  Oakamoor  and  other  places.  As  well  as  being  con- 
cerned with  the  affairs  of  that  firm,  Mr.  F.  S.  Bolton  was  interested 
in  many  other  busiaess  undertakings.  According  to  the  Birmingham 
Daily  Mail  the  deceased  gentleman  was  largely  interested  in  the 
Kingsland  electric  traction  system. 


Central  Station  Officials.— Mr.  Fletcher,  of  the 

Nottingham  and  Derbyshire  Power  Co.,  has  been  appointed  third 
engineer  at  the  Heston  and  Isleworth  U.D.C.  electricity  works. 

Tramway  Officials. — Mr.  E.  Harrison,  chief  of  the 

clerical  department  of  the  Coventry  Electric  Tramways  Co.,  was 
on  Tuesday  last  the  recipient  of  a handsome  case  of  fish  knives  and 
forks,  presented  by  the  staff  and  employes  on  the  occasion  of  his 
marriage.  The  presentation  was  made  by  Mr.  Whitehead,  the 
manager. 

General. — Mr.  W.  Yorath  Lewis,  who  has  had  some 

19  years  thoroughly  practical  and  remarkably  varied  experience  in 
electrical  and  other  departments  of  engineering  work,  has  opened 
offices  in  London  and  New  York,  in  both  of  which  cities  he  will 
carry  on  practice  as  an  11  advisory  engineer.”  Mr.  Lewis  will  pay 
periodical  visits  to  London,  where  his  address  is  49,  Queen  Victoria 
Street,  E.C.,  and  to  New  York  (U.S.  Express  Building).  His  prac- 
tical experience  has  been  gained  in  connection  with  large  electric 
power  generating  stations  in  this  country,  the  installation  of  ga0, 
and  steam-electrio  power  plant  and  wiring  equipments  under  Mr. 
W.  H.  Massey,  at  the  Royal  Palaces,  the  reconstruction  and  re- 
organisation of  power  plant  at  a large  cement  works,  as  mechanical- 
electrical  engineer  under  contractors  on  the  Pennsylvania  Railroad 


NEW  COMPANIES  REGISTERED. 


Burford  Electric  Light  nnd  Power  Co  , Ltd.  (105,826).— 

This  oompany  was  registered  on  November  9th,  with  a capital  of  £400  in  £1 
shares  (15  founders),  to  oarry  on  the  business  of  electricians,  meohanical  engi- 
neers, manufacturers  and  workers  of  electricity,  motive  power  and  light,  &o. 
The  subscribers  (with  one  share  each)  are  B.  P.  Gibbons  Dingley,  Tilehurst, 
Berks,  director : A.  C.  Nash,  Glenfall  Lawn,  Cheltenham,  engineer;  E.  R, 
Nash,  Glenfall  Lawn.  Cheltenham,  engineer ; C.H.  Darlow,  Lcchlade,  manager; 
J.  Jacobs,  Burford,  Oxon,  gentleman  ; A.  C.  King-Turner,  Fairford,  medical 
praotitionor ; D.  Kennedy,  18,  The  Fuhury,  Reading,  aooountant.  Private  com- 
pany. The  number  of  directors  is  not  to  hs  loss  than  two  or  more  than  five ; 
the  first  are  E.  R.  Nash  and  B.  P.  Gibbons ; qualification,  £20;  ’•enumeration, 
one  guinea  oaeh  per  meeting  attended.  Table  “A"  mainly  applies.  Regis 
tered  by  Jordan  & Sons,  Ltd.,  116-117,  Chancery  Lane,  W.C. 

Acadia  Syndicate,  Ltd.  (105,823).— This  company  was  regis- 
tered on  Novombor  9th,  with  a capital  of  £12,000  in  £1  shares,  to  enter  into  an 
agreement  for  [inter alia)  the  Moneton  Electric  Street  Railway  Heat  and  Power 
Co.,  and  to  oarry  on  the  business  of  railway,  tramway,  omnibus  and  van  pro- 
drietors,  suppliers  of  electrioity  for  light,  heat,  motive  power,  or  other  purpose, 
(to.  The  subBorihers  (with  one  share  each)  are  J.  W.  Miller,  4,  Bishopsgate 
Street  Within,  E.C.,  clerk  ; W.  Larnooh,  154,  Southohuroh  Road,  Southend- 
on-Sna,  accountant.  Private  company.  The  number  of  directors  is  not  to  ha 
leas  than  two  or  more  than  five ; the  subscribers  ate  to  appoint-  the  first,  Regia, 
tered  office,  4,  Bishopsgate  Street,  fi.Q, 
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De  Matts  Electric  Storage  Syndicate,  Ltd.  (105869).— 

This  company  was  registered  on  November  11th,  with  a capital  of  £25 JJUU  in 
£1  shares,  to  acquire  patents  relating  to,  and  turn  to  account,  any  invention 
capable  of  being  used  in  the  manufacture  of  electrical  accumulators,  to  adopt 
an  agreement  with  H.  de  Matis,  and  to  carry  on  the  business  of  motor 
cars,  electric  vehicles,  airships  and  aeroplanes  of  all  kinds,  etc.  The  sub- 
scribers (with  10  shares  each)  are  C.  Weston.  34,  Kensington  Park  Road,  W., 
gentleman : J.  D.  Jones,  201,  Westminster  Bridge  Road,  8.E.,  gentleman. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five  ; the  first  are  C.  Weston,  R.  N.  Fairbanks,  and  J.  D.  Jones;  qualifica- 
tion, ten  shares;  remuneration,  £100  each  per  annum  (chairman  £150). 
Registered  office,  61,  Gracechurch  Street,  E.C. 


Cross  & Cross,  Ltd.  (105,754).— This  company  was  registered 

on  November  4th,  with  a capital  of  £2,000  in  £1  shares,  to  take  over  the  business 
of  constructional  and  electrical  engineers  carried  on  at  Pleck  Road,  Walsall,  a3 
“Cross  A Cress.”  The  subscribers  (with  one  share  each)  are  :—G.  H.  Stone, 
9,  Westbourne  Road,  Walsall,  electrical  engineer;  H.  J.  Nicklin,  Bridge 
Street,  Walsall,  solicitor.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  seven  ; the  first  are  H.  J.  Nicknn 
(chairman),  G.  H.  Stone  and  C.  J.  Cole  ; qualification,  £25;  remuneration  of 
chairman,  £12  per  annum.  Registered  office,  Nicklin  & Hawley,  Walsall. 


Electricity  Generating:  Co.,  Lti.  (105,830).—' This  company 

was  registered  on  November  9th,  with  a capital  of  £1,000  in  £1  shares,  to 
carry  on  the  business  of  generators  of  electrical  energy,  producers,  accu- 
mulators, transmitters  and  distributors  of  electricity  and  gas,  manufacturers  of 
and  dealers  in  dynamos,  lamps,  globes,  insulators,  Ac.  The  subscribers  (with 
one  share  each)  are:— F.  Henwood.  62,  Greyswood  Street,  Streatham,  S.W., 
clerk  ; A.  C.  Paine,  8,  Wellington  Square,  Oxford,  olerk.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five ; the  first 
are  F.  Henwood  and  A.  C.  Paine;  remuneration  as  fixed  by  the  company. 
Registered  office,  16,  G^reat  George  8treet,  Westminster,  8.W. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Foots  Cray  Electricity  Supply  Co.,  Ltd.  (86,863).-PaTticular8 

of  £5,000  debentures  created  August  10th.  1909,  filed  pursuant  to  Sec.  93(3)  of  the 
Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
£2,500.  Property  charged  : The  company's  property,  present  and  future.  Mo 
trustees. 


Tamplin&  Makowski,  Ltd.  (53,9  L4).— ' This  company  ’a  annual  re- 
turn was  filed  on  September  24th,  when  550  “ A ’’  and  461  “ B " glares  had  been 
taken  up  out  of  a nominal  capital  of  £20, COO  in  1,000  “ A ’ and  1.060  B shares 
of  £10  each.  £6,000  has  been  paid  on  550  “ A ” and  50  “ B,”  and  £4, HO  is  con- 
sidered as  paid  on  411  “ B ”.  Mortgages  and  charges : Nil. 


Ogmore  Talley  Electric  Light  and  Power  Supply  Co.,  Ltd, 

(34,191). Issue  on  October  7th  of  £500  debentures,  part  of  a series  of  which  par- 

ticulars have  already  been  filed. 


Cascade  (1906)  Power  Co.,  Ltd.  (89  964).— Mortgage  dated 

October  19th,  1909  (supplemental  to  trust  deed  dated  September  21st,  1906,  secur- 
ing £71,000  4 per  cent.  1st  mortgago  debentures).  Property  charged  (in  substitu- 
tion for  that  charged  by  original  deed) : 57u  gold  coupon  bonds  of  500  dollars  each 
in  the  Cascade  Water  Power  and  Light  Co  , Ltd.  Trustees:  West  Australian 
Gold  Fields,  Ltd..  3,  London  Wall,  E.C.  (in  voluntary  liquidation)  ; andF.  J). 
Begg,  Bartholomew  House,  E.C.,  (liquidator  thereof.). 

Cleveland  and  Dnrham  Electric  Power,  Ltd-  (89,539).— 

Issue  on  October  22nd  of  £15,000  second  debentures,  part  of  series  to  secure 
£ 50,000. 


Rhondda  Tramways  Electric  Supply  Co.,  Ltd.  (94,470). — 

Particulars  of  £70,000  debentures  created  by  resolutions  of  August  7th,  1907, 
and  October  26th,  1909,  and  covered  by  trust-deed  of  August  8th,  1907,  and 
supplemental  deed  of  October  26th,  1909,  filed  pursuant  to  Sec.  93  (3)  or  the 
Companies’  (Consolidation)  Act,  1908,  thf  amount  of  the  present  issue  being 
£5,000.  Property  charged  ; The  company’s  undertaking  and  property,  present 
and  future,  including  uncalled  capital  (as  per  principal  deed).  Trustee  : L.  B. 
Schlesinger,  21,  Cornhill,  E.C. 

Vaughan  & Son,  Ltd.  (61,526).— This  company’s  annual  return 

was  filed  on  October  16th,  when  3,811  preference  and  20.689  ordinary  shares  had 
been  taken  up  out  of  a nominal  oapital  of  £50,000  in  £1  shares  (20,000  preference). 
£1  per  share  has  been  called  up,  and  £24,500  has  been  paid.  Mortgages  and 
charges : £5,000. 


Electrical  Apparatus  Co.,  Ltd.  (96,  19 L).— Debentures  dated 

October  27th,  1909,  to  secure  £500,  charged  on  the  company’s  present  and  future 
undertaking  and  property.  Holder:  Dr.  L.  Arons,  3,  Brucken  Allee,  Berlin. 


Telephone  Co.,  of  Egypt,  Ltd.  (17,824).— Acknowledgment  of 

indebtedness  dated  October  27th,  1909  (supplemental  to  trust  deeds  of  July  27th, 
1904,  and  to  certain  resolutions  of  the  company  and  the  board),  to  secure  a 
further  £50,000  debenture  stock,  making,  with  the  amount  already  issued,  a 
total  of  £200,000,  charged  on  the  company’s  undertaking  and  property,  present 
and  future,  except  uncalled  capital.  Trustees:  G.  F.  Braithwaite  and  H.  J, 
GrewiDg. 

Manaos  Tramways  and  Light  Co.,  Ltd.  (101,081).— Particulars 

of  £500,000  debentures  created  July  13th,  and  secured  by  trust  deed  dated 
October  20th,  1909,  filed  pursuant  to  Sec.  93(3)  of  Companies’  (Consolidation) 
Act,  1908,  the  amount  of  the  piesent  issue  being  £300,000.  Property  charged  : 
Concession  by  the  State  of  Amazonas  of  the  electric  services  of  the  State  includ- 
ing tramway  and  lighting  system  in  Manaos,  and  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Trustees : Metro- 
politan Trust  Co.,  Ltd. 

Marzl  Lond-Speaklng  Telephone  Co.,  Ltd.  (95,699).— Deben- 
ture dated  October.29th,  1903,  to  secure  £2,000,  charged  on  the  company's  undar- 
taking  and  property,  present  and  future,  including  uncalled  capital.  Holders  : 
F.  W.  P.  8winborne,  and  L.  P.  Bwinborne,  33,  St.  Andrew’s  Hill,  E.C. 

Buenos  Ayres  New  Tramways  Co.,  Ltd.  (In  liquidation) 

(27,592).— A memorandum  to  the  extent  of  £350,000  (being  whole  amount  issued) 
on  September  23rd,  1909,  of  mortgage  dated  December  1st,  1904,  (and  the  inden- 
ture dated  October  29th,  1908,  supplemental  thereto),  securing  £(00,000  6 per 
cent,  conversion  debenture  stock  and  farther  stock  to  such  an  amount  as  might 
be  necessary  for  raising  the  amount  required  for  redeeming  an  issue  of  £50,000 
prior  lien  bonds,  has  been  filed. 

Filaments,  Ltd.  (104,108). — Particulars  of  £500  debentures 
created  November  4th,  1909,  filed  pursuant  to  Sec.  93  (8)  of  the  Companies'  (Con- 
solidation) Act,  19C8,  the  amount  of  the  present  Issue  being  £200.  Property 
charged : The  company's  undertaking  and  property,  present  and  future,  includ- 
ing uncalled  capital.  No  trustees. 


CITY  NOTES. 


West  India  and  Panama  Telegraph  Co.,  Ltd. 

The  sixty-fifth  ordinary  general  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Wednesday  at  Winchester  House,  Old 
Broad  Street,  Mr.  W.  B.  Kingsford  in  the  chair. 

In  proposing  the  adoption  of  the  report,  the  Chairman  said  that 
the  traffic  receipts  for  the  half-year  under  review  showed  a decrease  of 
£1,535,  although  the  profit  on  the  six  months’  working  was  £1,326 
more  than  in  the  corresponding  period.  The  increased  profit  was 
due  to  the  item  of  repairs  to  cables  being  £2,525  less  than  in  1908. 

It  was  quite  impossible  to  foreshadow  what  the  expenditure  on 
cable  repair  was  likely  to  be  from  half-year  to  half-year,  because  so 
much  depended  upon  the  length  of  cable  used  in  carrying  out  the 
repairs.  For  instance,  in  the  present  case  they  had  used  only 
24  knots  of  cable,  as  compared  with  55  knots  a year  ago.  The 
expenses  of  working  the  21  stations  showed  an  increase  of  £311. 
The  result  of  the  half-year  was  that  the  directors  had  a 
balance  of  £15,698  to  deal  with.  Notwithstanding  the 
heavy  fall  in  gilt-edged  securities  their  investments  showed  a 
depreciation  of  only  £2,274  or  £2  16s.  per  cent.  He  felt  sure  the 
shareholders  would  regard  that  as  being  very  satisfactory.  He  wa$ 
sorry  to  say  that  early  in  the  morning  of  J uly  their  offices  in 
St.  Thomas,  which  were  their  headquarters,  were  totally  destroyed 
by  an  incendiary  fire.  The  ordinary  losses  were  covered  by 
insurance,  but  unfortunately  the  fire  destroyed  all  the  company’s 
important  archives,  going  back  to  the  very  beginning  of  the  con- 
cern. The  whole  of  the  staff  were  very  speedily  on  the  spot,  and 
behaved  admirably.  All  the  instruments  having  been  destroyed, 
they  borrowed  an  electric  alarm  bell  from  the  Government  fort 
and  cleverly  altered  it  for  cable  work.  They  were  thus  able  to 
restore  communication  in  temporary  offices  with  an  interruption  of 
business  of  only  four  hours.  He  could  not  speak  too  highly  of  the 
conduct  of  the  staff  iu  this  suddeu  emergency.  As  they  would  have 
seen  by  the  papers,  since  the  date  of  the  report,  disastrous 
floods  had  taken  place  in  Jamaica.  They  had  caused  damage  to 
various  crops  in  the  island  and  in  other  ways,  and  he  regretted  to 
say  that  their  landlines  between  Holland  Bay  and  Kingston,  50 
miles  in  length,  were  partly  washed  away  by  the  floods.  Their 
cables  also  had  suffered  severely.  On  the  8th  inst.  the  cable  con- 
necting Holland  Bay  with  Pouce  and  Porto  Rico,  and  the  cable 
between  Panama  and  Kingston,  were  interrupted.  On  the  9«h  the 
Holland  Bay-St.  Juan-Porto  Rico  cable  was  interrupted,  and  by  the 
Porto  Rico  interruptions  communication  with  the  rest  of  their 
system  was,  and  still  was,  cut  off.  When  the  interruptions  occurred, 
their  repairing  steamship,  the  Henry  Holmes , was  at  Trinidad 
undergoing  her  annual  boiler  survey,  in  accordance  with 
Lloyd’s  regulations.  In  all  probability  she  was  now  well  on 
her  way  towaids  Jamaica  to  effect  the  repairs  to  the  inter- 
rupted cables.  He  was  glad  to  tell  them  that  the  Jamaica  land- 
lines had  been  already  repaired,  but  in  the  face  of  very  great 
difficulties.  Their  representative  in  Kingston  (Mr.  MacLeod),  who 
rendered  such  excellent  services  at  the  time  of  the  earthquake  in 
Jamaica,  again  acted  with  very  great  promptitude,  and  succeeded 
in  restoring  communication  with  Kingston  on  the  14th  inst.  The 
floods,  he  might  say,  had  also  interrupted  the  cables  of  other  com- 
panies in  the  West  Indies. 

Mb.  Henry  Holmes  seconded  the  motion. 

Replying  to  questions,  the  Chairman  said  that  the  board  con- 
sidered the  reserve  fund  quite  sufficient.  Of  course,  they  would 
gladly  add  to  it  if  and  when  possible ; but  seeing  that  the  dividend 
upon  the  second  preference  shares  was  still  in  arrear  to  some  extent, 
they  did  not  consider  the  present  was  the  time  to  increase  the  reserve. 
As  to  whether  the  company  was  likely  to  benefit  from  the  opening 
of  the  Panama  Canal,  he  was  afraid  that  time  was  too  far  distant 
for  him  to  be  able  to  say  anything  useful  on  the  subject  at  present. 
He  had  purposely  refrained  from  saying  anything  in  regard  to  the 
traffic  receipts  for  the  current  half-year,  as  owiDg  to  the  floods  they 
felt  very  uncertain  as  to  what  would  be  the  outcome  of  the  next 
two  months.  As,  however,  he  had  been  asked  the  question,  he 
was  pleased  to  say  that  up  to  the  present  the  receipts  had  shown 
an  improvement  of  between  £800  and  £900,  as  compared  with  a 
similar  period  last  year. 

The  report  was  then  adopted. 


British  Electric  Transformer  Co.,  Ltd.— An  extra- 
ordinary general  meeting  of  the  sbove-named  company  was  held 
on  November  11th  at  Salisbury  House,  London  Wall,  Mr.  J.  F. 
Albright  (chairman)  presiding,  at  which  a resolution  was  passed 
approving  of  a new  set  of  aiticles  of  association,  which  had  been 
drawn  up  in  order  to  consolidate  the  old  regulations,  so  as  to  make 
them  more  conformable  to  modern  practice.  The  only  new 
article  was  one  which  gave  the  directors  power  to  appoint  an 
alternative,  or  substituted,  director  in  place  of  one  going  abroad. 
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Aluminium  Corporation,  Ltd. 

On  Thursday,  November  11th,  pursuant  to  directions  of  Mr. 
Registrar  Hood,  dated  October  26th,  1909,  a meeting  of  the 
unsecured  creditors  of  the  above-named  company,  whose  claims 
amount  to  over  £10,  was  held  at  Winchester  House,  for  the  purpose 
of  considering  and,  if  thought  fit,  passing  the  following  resolution: — 
“ That  the  liquidators  be  and  they  are  hereby  authorised  to  consent 
to  the  registration  of  a new  company  to  be  named  the  Aluminium 
Corporation,  Ltd.,  with  a memorandum  and  articles  of  association 
which  have  already  been  prepared  with  the  privity  and  approval 
of  the  liquidators ; and  that  the  scheme  of  arrangement  with  draft 
agreement  scheduled  thereto  and  expressed  to  be  made  between 
this  company  and  its  liquidators  of  the  one  part,  and  the  Aluminium 
Corporation,  Ltd.  (new  company),  of  the  other  part,  and  submitted 
to  this  meeting  be,  and  the  same  is  hereby  approved,  and  that  the 
said  liquidators  be,  and  they  are  hereby  authorised  to  enter  into  an 
agreement  with  such  new  company  (when  incorporated)  in  the 
terms  of  the  said  draft,  and  to  carry  the  same  into  effect  with  such 
(if  any)  modifications  as  they  think  expedient.” 

Me.  Robebt  Lawson,  the  joint  liquidator,  with  Mb,  A.  H. 
Gibson,  presided,  and  said  it  would  be  remembered  that  a meeting 
was  held  on  April  27th,  at  which  a scheme  was  passed  for 
reorganising  the  company.  The  shareholders  came  forward  with 
£40,000,  and  debentures  amounting  to  £10,000  were  promised.  As 
this  was  quite  insufficient,  it  became  obvious  that  the  scheme  would 
have  to  be  amended,  while  at  the  same  time  it  would  be  useless 
to  submit  any  further  scheme  for  approval,  unless  it  could  be 
definitely  stated  that  the  cash  required  to  carry  through  the  new 
scheme  would  be  forthcoming.  As  the  result  of  several  months’ 
anxious  negotiations,  the  liquidators  had  been  able  to  frame  a fresh 
scheme  under  which  the  necessary  money  could  be  found.  The  differ- 
ences between  the  two  schemes  would  be  apparent  to  them,  as  they 
had  the  printed  copies  before  them,  but  the  main  point  was  whether 
they  were  prepared  to  accept  7 per  cent,  preference  shares  to  the 
full  amount  of  their  claims,  as  finally  admitted  on  the  lines  laid 
down  in  the  scheme.  They  had  reduced  the  proposed  debenture 
interest  from  £100,000  to  £50,000,  and,  therefore,  in  accepting  the 
shares,  the  creditors  would  be  in  a much  better  position  than  at 
present,  because  now  they  had  preferential  claims,  costs  of  liquida- 
tion,,&c.,  amounting  to  something  like  £45,000,  and  this  was  in  a 
company  which  was  complicated  by  numerous  legal  difficulties,  and 
which  had  not  any  branch  of  its  business  in  working  order. 
Further,  they  would  have  the  benefit  of  the  new  cash,  which  was 
being  put  up  by  the  shareholders  alongside  the  same  shares  that  the 
creditors  were  being  offered.  If  the  scheme  was  carried,  the  position 
would  be  that,  in  a few  months,  they  would  have  the  bauxite  mines 
in  France  equipped  with  the  necessary  facilities  for  loading  bauxite 
on  the  railway,  thus  making  them  a s^lf-contained  working  property. 
They  would  also  have  the  bauxite  works  at  Hebburn  completed  and 
selling  alumina,  which  would  make  the  shares  of  the  company  a 
liquid  asset  of  considerable  value.  The  Foil  agreement  would  ba 
settled,  and  the  small  plant  erected,  and  the  shares  of  the  Foil  Co. 
made  into  another  liquid  asset.  The  necessary  work  to  enable  the 
company  to  use  the  Dolgarrog  water-power,  together  with  the 
payment  of  the  uncompleted  purchases  of  water  rights  on  the 
Dulyn  scheme,  would  have  been  completed,  and  the  Dolgarrog 
would  be  a compact  works,  complete  in  itself.  The  carbon 
works  would  have  been  put  in  working  condition  and 
made  a valuable  unit,  whilst  the  serious  difficulties  in  connec- 
tion with  the  metallurgical  works  at  Wallsend  would  also  have  been 
solved.  He  might  add  that  since  the  April  scheme  was  issued,  the 
price  of  aluminium  had  materially  increased,  which  was,  naturally, 
greitly  in  favour  of  the  new  company.  As  to  the  criticism  which 
had  been  directed  as  to  the  terms  upon  which  the  debentures  had. 
bsen  tentatively  arranged,  it  had  to  be  remembered  that,  whilst  a 
portion  had  been  taken  up  by  shareholders  and  creditors,  yet  a 
considerable  balance  had  to  be  placed  elsewhere,  and  as 
this  money  was  essential  to  the  success  of  the  scheme, 
they  muBt  admit  that  those  who  found  it  had  the  right 
to  state  the  terms  on  which  they  would  do  so.  If 
the  scheme  was  accepted  by  the  creditors  and  shareholders, 
arrangements  for  placing  the  whole  of  the  debentures  had  been 
made.  With  reference  to  the  offer  of  Mr.  Tait  referred  to  in  the 
circular  of  October  29th,  that  offer  had  been  withdrawn.  The 
total  amount  of  the  claims  lodged  was  £191,480,  but  if  the  scheme 
weDt  through  he  thought  they  might  safely  rely  on  at  least  £80,524 
of  that  amount  being  withdrawn,  and  it  might  be  possible  to  still 
further  reduce  the  claims  by  £7,500  or  £8,000.  8o  far,  therefore, 
as  he  could  judge  at  present,  the  claims  they  would  have  to  deal 
with  would  amount  to  about  £103,480.  On  the  other  hand,  if  Mr. 
Tait’s  offer  had  been  accepted,  all  that  the  creditors  would  have 
been  likely  to  receive  was  3s.  to  5s.  in  the  £,  and  that  only  after 
several  months  of  waiting.  Should  the  scheme  be  passed,  the 
liquidators  would  apply  to  the  Court  for  confirmation,  and  lose  no 
time  in  carrying  out  the  details.  Proxies  to  the  amount  of  £135,000 
had  been  lodged  by  creditors  in  favour  of  the  scheme.  In  con- 
clusion, the  Chairman  pointed  out  the  serious  position  they  would 
be  in  if  the  scheme  were  rejected,  as  the  Official  Receiver  would  be 
in  the  position  to  sell  the  property  for  what  it  would  fetch,  for  it 
was  not  possible  at  this  late  Btage  to  contemplate  any  other  scheme 
for  preserving  the  assets. 

Mb  Scott  formally  proposed,  and  Mb.  Mubbay  seconded,  the 

resolution. 

Answering  queetions  by  Mu.  Humphrey,  the  Chaibman  said 
that  if  the  scheme  were  carried  out  all  outstanding  claims  were 
practically  settled.  No  formal  claim  had  been  lodged  by  the 
North  Wales  Power  Co.  The  liquidators  were  not  prepared  to 
admit  a large  claim  from  that  company,  but  they  would  deal  with 
any  claim  if  the  scheme  went  through. 


Me.  Humphreys  said  the  North  Wales  Power  Co.  had  a claim 
Which  would  amount  to  not  less  than  £25,000. 

The  Chaibman  said  they  could  not  deal  with  it  until  it  was 
lodged.  He  considered  it  inopportune  to  discuss  tha'amoant  of 
the  claim  and  the  view  which  the  liquidators  might  take  in  the 
ultimate  settlement  of  it. 

Poll  cards  were  handed  in,  and  the  chairman  announced  that 
with  the  exception  of  one,  and  two  who  were  neutral,  the  whole  of 
the  meeting  was  in  favour  of  the  resolution. 

An  extraordinary  meeting  of  the  holders  of  the  participating 
preference  shares  and  another  meeting  of  the  ordinary  shareholders 
followed,  when  similar  resolutions  were  carried. 


Prospectuses. — Bilam  Rubier  Estate,  Ltd. — 200,000 

shares  of  2s  each  have  been  offered  for  subscription  at  par.  350,000 
are  allotted  to  the  vendors  in  part  payment  of  purchase  price.  Tne 
company  is  to  acquire  and  develop  the  Bikam  Estate  in  Perak 
Federated  Malay  States. 

Selaba  Lubber  Estates,  Ltd. — 40,000  shares  of  £1  each  have  been 
offered  for  subscription.  85,000  are  to  be  allotted  to  vendors  in 
part  payment  of  the  purchase  price.  The  estates  are  in  Lower 
Perak.  Federated  Malay  States. 

Malacca  Rubber  Plantations,  Ltd.— An  issue  of  £500,000  6 per 
cent,  first,  mort.gige  debenture  stock  has  been  offered  at  par. 

South-East  Borneo  Rubber  Plantations,  Ltd. — 32,000  shares  of  £1 
each  have  been  offered  at  par.  The  plantation  is  known  as 
Tauah-Intan,  and  consists  of  about  3,325  acres  in  South-East 
Borneo,  345  acres  of  which  are  planted  with  rubber  trees  of  one, 
two  or  three  years’  growth. 

Rradnincli  and  District  Electric  Supply  Co. — 

Dr.  D.  K.  Muir  presided  at  the  fir-t  annual  meeting  of  this 
comp  my.  The  directors  reported  that  the  light  was  first  available 
on  December  9th  of  last  year,  and  that  since  then,  considering  the 
difficulties  inseparable  from  a new  installation,  the  running  of  the 
plant  had  been  satisfactory.  The  total  number  of  customers  now 
being  served  was  63  ; the  lamps,  after  a period  of  nine  months’ 
working,  were  819  ; and  current  was  also  supplied  to  three  motors 
during  the  day.  The  number  of  consumers  and  lamps  were 
steadily  increasing,  and  the  outlook  of  the  company  was  most 
promising.  Within  the  past  few  weeks  the  smaller  of  the  two 
turbines  had  been  overhauled  and  was  now  available  for  alternative 
use.  The  share  capital  stood  at  £1,285,  and,  in  addition,  there  was 
a loan'  of  £200.  The  iacome  for  the  nine  mouths  was  £178,  and 
£34  had  been  set  aside  to  form  a depreciation  fund.  The  report 
was  unanimously  adopted.  Messrs.  W.  Baker  and  F.  W.  Cuming 
were  re-elected  as  directors. 

Richardsons,  Westgartk  & Co.,  Ltd.— The  Financial 

Times  states  that  the  profit  of  this  company  for  the  year  ended 
August  25th  amounts  to  £1,430.  Debenture  interest  and  other 
preferential  charge i absorb  £18,756,  thus  showing  a loss  on  the 
year’s  working  of  £17,326,  and  makiog,  with  the  debit  balance  of 
£9,377  brought  forward,  a total  debit  of  £26,703. 

Stock  Exthange  Notice. — The  Committee  has  appointed 

a special  settling-day  as  under: — 

December  2nd.— Northern  Light,  Power  and  Coal  Co.— $1,399,200  5 per 
cent,  first  mortgage  20-year  gold  bonds,  Nos.  1 to  607  of  $100,  701  to  1,117  of 
$500,  and  1,151  to  2,281  of  $1,000  each. 

The  Committee  has  ordered  same  to  be  officially  quoted. 

Castner-Ivellner  Alkali  Co  , Ltd.— The  report  of  the 
directors  shows  that  the  net  profit  is  £134,155,  plus  £15,369  brought 
forward,  making  £149,524.  Debenture  interest  required  £9,313; 
interim  dividend  at  the  rate  of  £10  per  cent,  per  annum,  paid  for 
the  six  months  ended  March  31st,  1909,  £22,500 ; leaving  an 
available  balance  of  £117,711,  out  of  which  the  directors  recommend 
the  appropriation  of  £35,000  to  depreciation  reserve,  £1,370  in 
writing  off  the  balance  standing  to  the  debit  of  suspense  account ; 
£25,000  to  the  general  reserve  account,  £40,500  in  payment  of  a 
final  dividend  of  £9  per  cent.,  making  (with  the  interim  dividend 
paid  in  May)  £14  per  cent,  for  the  year;  leaving  £16,840  to  carry 
forward. 

Auckland  Electric  Tramways  Co..  Ltd.— An  interim 

dividend  of  6 per  cent,  per  annum  (74d.  per  share),  less  income-tax, 
has  been  paid  on  the  ordinary  shares  for  the  past  half-year. 

Puebla  Tramway.  Light  and  Power  Co. — It  is 

announced  that  Dr.  F.  S.  Pearson  and  Mr.  H.  Malcolm  Hubbard 
have  resigned  from  the  board  of  this  company,  owing  to  pressure 
of  other  engagements. 

Rordeaux  Electric  Tramways  Co.  — The  directors 

have  declared  dividends  of  4 80  fr.  and  4 48  fr.  respectively  on  the 
registered  and  bearer  shares. 

Kuala  Lumpur  Rubber  Co. — Out  of  the  past  year’s 
profits  of  £43,033  a dividend  of  20  per  cent,  is  paid ; £3,853  is 
carried  forward. 

France. — La  Societe  Industrielle  des  Telephones,  of 

Paris,  is  declaring  a dividend  of  16£  fr.  per  share  for  the  last 
financial  year. 
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Cape  Electric  Tramways,  Ltd. 

The  thirteenth  ordinary  general  meeting  was  held  on  Tuesday  at 
the  London  Wall  Buildings,  London  Wall,  Sir  Charles  Euan-Smith 
uppsidiD  p 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  November  5th,  page  744),  said  that  last,  year 
a request  was  made  by  a shareholder  for  greater  details  in  the 
report.  They  had,  therefore,  appended  extracts  from  the  reports 
of  their  general  managers  at  Cape  Town  and  Port  Elizabeth,  which 
would  enable  shareholders  to  judge  for  themselves  as  to  the  opera- 
tions of  the  system  for  the  past  year.  This  practice  the  board 
intended  to  continue.  The  results  for  the  past  year  differed  in  no 
essential  respect  from  the  results  shown  for  the  previous  year.  ISO 
distinct  and  important  progress  in  the  general  prosperity  had  as 
yet  manifested  itself  in  the  Cape  .Peninsula,  although  the  returns 
of  traffic  for  Cape  Towd,  now  coming  to  hand,  showed  a slight 
increase  For  the  first  four  months  of  their  financial  year  their 
profits  showed  an  increase  of  £3,030  over  the  corresponding  period 
of  the  previous  year.  It  was  early  yet  to  congratulate  themselves 
that  the  tide  had  turned,  but  the  outlook  was  decidedly  hopeful. 
He  regretted  to  say  that,  as  yet,  Port  Elizabeth  gave 
no  indication  of  returning  prosperity,  and  dependent 
as  it  was  entirely  on  the  up  - country  trade,  a re- 
vival of  general  business  must  be  gradual.  Meantime,  in 
working  their  tramway  in  that  town  at  a reasonable  profit  on  the 

traffic  secured,  their  general  manager  was  maintaining  the  system 

at  its  high  level  of  efficiency,  and  at  the  same  time  practising  the 
most  rigid  economy.  Since  he  last  addressed  them  the  political 
situation  in  South  Africa  had  undergone  a momentous  change,  and 
the  birth  of  a United  South  Africa  was  an  accomplished  fact.  As  a 
tramway  company  they  did  not  meddle  with  politics,  bat  political 
conditions  must  nevertheless  always  have  an  important  influence  on 
their  well-being.  He  was  glad  to  say  that  in  the  opinion  of  the 
board  the  political  changes  which  had  now  resulted  in  the  Union 
of  South  Africa  should  ultimately  prove  largely  beneficial  to  their 
enterprise.  They  might  expect,  a mongBt  other  things,  that  the 
Union  Government  would  free  itself  from  the  hampering  local 
influences  under  which  they  had  suffered  of  late  years  so  severely, 
and  especially  from  the  unfair  competition  of  the  Sea  Port  Railway, 
which  could  only  have  been  maintained  by  the  active  help  and 
tacit  approval  of  the  Government.  If  under  more  joint  political 
conditions  the  Sea  Port  Railway  was  to  take  its  chance,  and  stand 
by  itself,  as  they  (toe  Cape  Tramways)  did  as  a transport  company, 
without  illegitimate  nursing  on  the  part  of  the  Govern- 
ment, then  the  board  had  no  fear  that  their  trainway  would 
successfully  hold  its  own  against  what  had  hitherto  been  a very 
unjust  baadieap  on  this  section  of  the  company  s system.  Although 
Cape  Town  had  not  secured  for  itself  the  honour  of  being  both  the 
legislative  and  the  administrative  capital  of  the  Union,  it  would 
become  the  legislative  capital  of  the  new  State,  and  before  the 
Union  Pa rliam  :nt  began  its  first  session  in  the  latter  part  of  next 
year  tas  board  looked  for  a revival  of  general  business  which 
should  have  an  immediate  advantageous  effect  on  the  tramway 
returns.  The  official  opening  of  the  Union  Parliament  by  the 
Prince  of  Wales  they  might  also  take  into  account  as  a factor  in  the 

c ompany’s  favour.  . , . 

Mr.  Ludwig  Breitmeyer  seconded  the  motion,  and  the  report 

was  adopted  without  discussion. 


Amazon  Telegraph  Co.,  Ltd. 

The  fifteenth  ordinary  general  meeting  was  held  on  Tuesday  at 
the  offices,  42,  Old  Broad  Street,  Mr.  George  Keith  presiding. 

Tue  Chaibman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  November  12th,  page  790),  Baid  that  lor  several 
years  their  business  in  the  Amazon  had  been  steadily  improving, 
bat  this  year  he  was  sorry  to  say  the  report  showed  a decrease  in 
revenue,  and  an  increase  of  expenditure,  a3  compared  with  the 
previous  12  months.  The  robber  trade,  upon  which  their  business 
greatly  depended,  continued,  during  the  year  under  review,  very 
dull  and  stagnant,  owing  in  a great  measure  to  the  rubber  coming 
down  tne  river  being  taken  off  the  market,  and  held  up  for  higher 
prices.  The  river  was  also  unfavourable  for  the  maintenance  cf 
communication,  and  the  interruptions,  though  of  short  duration, 
were  very  frequent,  especially  during  its  fall.  All  those  con- 
ditions had  adversely  affected  their  business.  In  the  result  the 
traffic  receipts  showed  a falling-off  of  about  11  per  ceQt.,  and  the 
total  revenue,  including  subsidy  and  interest,  came  out 
at  £77,365,  or  £7,612  less  than  in  the  preceding  jear. 
The  increase  in  expenditure  was  principally  due  to  the  heavier 
costs  of  maintainiog  the  cables.  Besides  the  ordinary  repairs 
required  during  the  year,  the  original  cable  in  the  Main  River 
wai  interrupted,  and  it  became  so  firmly  embedded  in  the 
bottom  of  tne  river  that  all  endeavours  to  lift  it  proved  useless. 
Some  17  miles  had  to  be  abandoned,  and  new  cable  laid  in  its 
pla-e  which  considerably  increased  tbe  cost  of  cable  used  for 
repairs  during  the  year.  Altogether  the  working  expenses  amounted 
to  £48  691,  or  an  increase  for  the  year  of  £5,5l7.  The  debenture 
charges  for  interest  and  sinking  fund  remained  unchanged,  and 
after  taking  tnese  charges  and  the  working  expenses  there  was  a 
surplus  of  £1,690,  which  he  was  sorry  to  say  was  unsatisfactory. 
ThtB  year  the  river  had  risen  higher  and  fallen  lower  than  it  had 
done  for  many  years,  and  landslips  on  the  banks  bad  been  causing 
serious  interruption  to  the  cables  and  great  loss  of  traffic, 
especially  during  the  last  two  months.  He  was  glad  to 

say  that  the  river  was  now  on  the  turn,  and  would 
become  as  it  rose  more  favourable  for  the  mainten- 


ance of  tbe  cables,  and  they  looked  forward  to  the  coming 
rubber  season,  which  brought  increased  business,  to  recoup  t e 
loss  which  had  taken  place  during  the  recent  fall  of  the  river. 
Several  years  ago  owing  to  the  interruptions  with  the  single  line 
of  cable  it  wa9  found  necessary  to  lay  a second  cable  between 
Manoas  and  Amatary,  a distance  of  some  76  miles,  which  was  one 
of  the  worst  portions  of  tbe  river.  Since  then  the  communication 
on  that  section  had  been  practically  maintained  without  interruption, 
because  they  were  able  to  repair  one  cable  while  the  other  was 
working.  For  the  Bame  reason  it  had  now  become,  absolutely 
necessary  to  duplicate  the  other  sections  of  the  main  cable.  At 
the  last  meeting  he  informed  them  of  that,  and  told  them  that 
they  were  in  communication  with  the  Brazilian  Government  on  the 
subject.  He  was  glad  to  say  that  their  appeal  for  the  necessary 
assistance  to  enable  the  duplication  of  the  cable  to  be  carried  out 
had  bee  a favourably  considered.  The  Government  had  granted  a 
20  years’  extension  of  the  present  concession,  and  of  the  payment  of 
the  present  annual  subsidy  of  £17,125.  In  granting  the  concession 
the  Government  had  made  certain  alterations  in  the  sliding  scale 
of  tariffs  which  was  adopted  when  the  rates  were  raised  in  1884, 
and  as  the  traffic  increased  the  alterations  would  have  the  effect 
of  reducing  the  rates  of  the  local  Brazilian  messages,  which  it  was 
hoped  would  be  made  up  by  an  increase  of  traffic.  Last  year  a 
very  careful  survey  was  made,  and  a route  had  been  found  almost 
entirely  along  the  side  of  the  water  of  the  river,  where  the  new  cable 
would  be  laid,  where  it  would  be  less  liable  to  interruption  than 
the  present  one.  The  manufacture  of  the  cable  was  now  being 
proceeded  with,  and  arrangements  were  being  made  to  have  about 
two -thirds  of  it  laid  before  the  end  of  next  July,  so  as  to  have  tbs 
whole  of  the  upper  portion  of  the  present  cable  duplicated  before 
the  fall  of  the  river  next  year.  The  trench  cable  required  to  join 
the  side  waters  would  be  laid  during  the  dry  season 
between  August  and  October.  It  was  expected  that  the 
remainder  of  the  cable  could  be  laid  in  December  when  the  river 
rose,  and  the  whole  cable  completed  and  in  working  order  by  the 
end  of  the  year.  The  laying  of  the  cable  in  the  side  waters  would 
be  a work  of  great  difficulty,  and  would  be  carried  out  by  their  own 
staff  under  the  supervision  of  their  manager  and  engineer,  who  had 
surveyed  and  knew  the  route  from  end  to  end.  Additional  capital 
was  now  required,  and  they  would  be  asked  to  sanction  the  issue  of 
new  5 per  cent,  debentures  ia  order  to  provide  for  tbe  cost  of 
duplication  and  for  paying  off  the  debentures  now  outstanding, 
which  would  simplify  matters  and  improve  the  security  of  tte 
new  issue.  It  was  proposed  to  issue  the  bonds  at  98  per  cent,  and 
redeem  the  whole  issue  at  105  per  ceut.  by  a cumulative  2J  per 
cent  sinking  fund.  The  result  would  be  that  the  annual  charge 
for  interest  and  redemption  of  the  new  issue  would  be  less  than 
what  it  was  at  the  present  for  the  existing  debentures.  When  the 
duplication  was  effected  he  thought  they  would  have  reason  to  look 
forward  to  an  increased  revenue,  which  would  enable  the  company 
to  build  up  a reserve  for  renewals  and  maintenance  of  cables,  and 
in  time,  if  all  went  well,  to  pay  a dividend  to  the  shareholders. 

Mr.  E.  B.  Ellice  Clark  seconded  the  motion.  _ 

Mr.  Ellis  Elias  said  he  thought  in  connection  with  the  issue 
of  fresh  debentures  that  it  would  ba  a good  thing  if  the  board  were  to 
reduce  the  capital  and  write  off  the  debit  b dance.  If  they  were 
to  do  that  the  company  would  become  a dividend-paying  concern 
very  much  earlier  than  it  was  likely  to  if  they  went  on  writing  off 
the  heavy  debit  on  profit  and  loss  account  out  of  annual  profits. 
In  the  ordinary  way  he  supposed  it  would  take  eight  or  10  years 
b afore  they  were  quit  of  that  disagreeable  item,  but  by  making  the 
Blunge  they  could  get  rid  of  it  at  once  without  hurting  anybody  s 
■pockets  ' By  reducing  the  shares  from  £10  to  £8,  they  could  get 
rid  of  the  debit  of  £49,000  and  become  a paying  concern  and 
within  a very  short  time  he  believed  the  shareholders  would  get 
the  £2  back  in  the  rise  of  value  of  the  shares  on  the  market. 

The  Chairman  said  that  the  suggestion  should  be  taken  into  con- 
sideration, but  there  was  one  little  objection  to  it.  The  Government 
might  at  any  time  take  over  their  property,  and  if  they  did  so,  they 
would  have  to  pay  the  outstanding  capital  plus  10  per  cent,  so  that 
if  they  wrote  down  the  capital,  they  would  be  the  loaers.  He  could 

not  say  that  there  was  any  immediate  prospect  of  the  Government 

exercising  their  right  to  purchase,  but  they  had  made  it  one  of  the 
conditions  of  the  contract  which  they  had  just  signed,  and,  of 
course,  they  were  liable  to  be  taken  over  at  any  time. 

The  report  was  then  adopted.  ...... 

An  extraordinary  general  meeting  was  afterwards  held,  at  which 
reiolutions  were  passed  authorising  the  directors  to  issue  debentures 
for  an  amount  not  exceeding  £300,000,  and  altering  the  articles  of 
association  relating  to  the  berro  wing  powers  of  the  company 

Rerilving  to  a Shareholder,  the  Chairman  said  he  calculated 
that  the  cost  of  the  new  cable  would  be  about  £150,000,  or  rather 
1:83. 


Douglas  Soul  hern  Electric  Tramways  Co.,  Ltd.— 

The  directors  in  their  report  said  that  the  company’s  season 
consisted  of  125  days,  against  115  days  last  season  and  the  mileage 
run  was  36,570,  as  against  34,049  last  year.  The  total  receipts  are 
£4  790  or  £222  less  than  last  year.  This  decrease  has  been  due  to 
the  continued  stagnation  in  trade  and  to  the  R^eral  unsettlcd 
state  of  tbe  weather.  The  passengers  carried  were  194,826  against 
206  994  last  year.  The  net  profit  for  the  year  is  £1,522,  as  agains 
£1  479,  which,  added  to  £79  balance  from  last  year,  gives  a 
disposable  balance  of  £1,602.  The  directors  recommend  a 
dividend  of  5 per  cent,  upon  the  preference  shares,  leaving  £301 
to  be  carried  forward.  Nearly  half  of  the  total  traffic  receipts 
were  taken  in  August. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Looality. 


Aberdeen  . . 

Ayr 

Bath 

Belfast  ••  • • 

Birkenhead.. 
Birmingham  Corp. 
Blackburn  . . 
Blackpool  . . 
31ackpool-Fleetw’d 

} 3olton 

t Bournemouth  . . 

Bradford 

Brighton 

Bristol  • • • • 

Brit.  Elec.  Trao.Cc. 
Airdrie 
Barnsley  . . 
Barrow  . . 
Cavehill  . . 
Devonport  •• 
Gateshead 
Gravesend  . • 
Greenock  . . • • 

Hartlepool 
Kidderminster  . . 
Leamington 
Merthyr 
Metropolitan 
Middleton 
Mid.  Joint  Com'tee 
Oldham — Ashton 
Peterborough  . . 
Potteries  . . • • 

Rothesay  .. 
Southport.. 

8.  Metropolitan . . 
Swansea  .. 
Tynemouth 
Weston-s  Mare  .. 
[Worcester 
Wrexham 
Yorks.  Wool.  Dist. 
Miscellaneous  . . 

Burnley 

Burton-on-Trent  .. 

Bury 

Cardiff  • • 

Carlisle 

Chatham  and  Dxst, 

Cork 

Croydon 
Darlington  . . 
Darwen 

Dover 

Dublin  . . 

Dundee 

East  Ham  ..  •• 

Exeter 

Glasgow 

Hastings 

Huddersfield 

Hull 

Ilkeston 

Ipswich 

Kilmarnock 

Lan’kshire  Trm.Co. 

Lancashire  United 

Leeds 

Leicester 

Leith 

Liverpool  . . 

JL.C.C 

London  United 
+ Lowestoft  . . 
Manchester 
Newcastle  ..  •• 

Newport 
Oldham 
■I  Pontypridd.. 
Portsmouth . . . . 

Preston 
Rotherham  .. 

Salford 

Sheffield  ..  •• 

Southampton 
Southend-on-Sea  .. 
South  Shields  • • 

+ Swindon  . . •. 

Tyneside  ..  •• 

WallaBey  .. 

Walthamstow 
West  Ham  ..  .. 

Wolverhampton  .. 


Baker  St. -Waterloo 
Con,  London  Rly.. . 
Char.  +,  Bns.Hamp, 
City  4 8,  Lon.  Rly. 
Dublin-Lnoan  Rly. 
Q.N.  and  City  Rly. 
G.N.,  P’y.  4 Brmtn. 
L’pool  Overh’d  Rly. 
Llandndno-Col.  Bay 
Mersey  Railway  .. 
Metropolitan  Rly... 
Met.  DiBtrlot  Rly... 
Anglo-Argentine  .. 

5 Auckland  .. 
Bombay  (B.E.T.)  .. 

5 Brisbane  . . 

(SBrit.ColmnbiaRly. 

Calcutta 

(CapeElectrioT.Ld. 
(Kalgoorlie,  W.A... 
Madras  ..  .. 

(Melbourne..  .. 
(Lisbon  ..  <• 

forth  (W.A.) 


Fort- 

night 

ended. 

Reoeipts  tor 
the 

fortnight. 

No. 

of 

wks 

Total  to  date, 

Route 

miles 

open, 

£ 

£* 

£ 

£* 

Xno. 

Nov.  10 

2,521 

— 

32 

23 

34,405 

— 760 

„ 13 

363 

+ 

4 

26 

9,283 

— 95 

8 

1,368 

— 

7 

46 

35,143 

+ 1,370 

„ 12 

7,595 

+ 

268 

31 

124,837 

+ 5,312 

37 

„ . H 

1,986 

— 

7 

32 

35,203 

— 331 

13-61 

.. 

„ 6 

13,508 

+ 

698 

32 

208,709 

+ 6,074 

56  5 

„ 10 

2,064 

+ 

19 

33 

36,903 

+ 1,272 

13-9r 

11 

880 

73 

47,958 

+ 4,108 

„ 13 

566 

+ 

9 

ii) 

21,448 

+ 1,414 

„ 8 

2,387 

4- 

256 

32 

75,472 

+ 127 

26 

„ 3 

1,436 

— 

56 

31 

55,534 

+ 289 

11-96 

„ 6 

9,443 

+ 

525 

31 

156,584 

+ 4,800 

54-81 

.,  14 

1,633 

-1- 

145 

33 

34,015 

+ 1,653 

9-5 

„ 12 

10,468 

+ 

877 

•• 

.. 

Nov.  5 

418 



14 

44 

9,685 

— 92 

3-65 

„ 5 

335 

— 

11 

7,454 

— 874 

5 

450 

+ 

26 

10,343 

— 585 

5-37 

II  5 

114 

— 

19 

3,879 

— 92 

» 5 

739 

— 

178 

16,347 

— 4,224 

8-85 

# # 

.1  5 

1,990 

— 

38 

43,981 

— 528 

11 -25 

>i  5 

401 

+ 

30 

9J80 

— 41 

6-5 

•i  5 

1,016 

+ 

90 

24,731 

+ 1,399 

7-25 

<i  5 

4 60 

9 

10,488 

— 144 

6-72 

ii  5 

175 

— 

5 

4,826 

— 180 

••  6 

337 

+ 

11 

7,928 

+ 234 

n 5 

371 

— 

48 

9,350 

— 40 

2-9 

..  5 

12,347 

+ 

924 

276,161 

+ 20,576 

22 

n 5 

575 

— 

7 

14,924 

— 934 

8-5 

n 5 

11,412 

+ 

223 

252,788 

— 1,185 

ii  5 

1,081 

4- 

16 

24,873 

— 1,281 

9 13 

n 5 

215 

— 

5 

5,301 

— 433 

5-31 

• i 5 

3,810 

+ 

113 

79,154 

— 512 

29 

■ i 6 

82 

— 

5 

9,701 

+ 140 

2-75 

n 5 

455 

— 

37 

12.931 

— 393 

8-17 

n 6 

1,500 

— 

24 

35,605 

— 599 

n 5 

1,985 

+ 

159 

43,226 

+ 1,359 

12-5 

„ 5 

322 

+ 

27 

11,107 

+ 823 

3-75 

••  5 

78 

+ 

3 

6,995 

+ 391 

3 

i.  5 

508 

— 

3 

12,605 

- 117 

5-75 

,i  B 

186 

— 

11 

4,378 

_ 183 

■ i 5 

1,905 

+ 

119 

40.730 

+ 203 

17 

■ ■ 6 

393 

+ 

36 

II 

9,319 

+ 201 

. . 

„ 13 

2,457 

+ 

279 

,,  14 

490 

33 

8,8*57 

- 211 

6-63 

ii  14 

2,194 

+ 

i65 

32? 

39,035 

— 2X8 

22-6 

„ 6 

4,148 

+ 

183 

32 

71,488 

+ 1,128 

,,  13 

294 

— 

24 

45 

7,528 

— 364 

„ 11 

1,578 

-t- 

27 

45 

37,406 

+ 1,649 

14-98 

..  11 

883 

+ 

2 

45 

20,484 

— 518 

9-89 

,,  5 

3,137 

482 

50,263 

+ 3 970 

11-21 

4*76 

,,  13 

343 

— 

37 

83- 

6,122 

— 458 

,,  13 

491 

+ 

47 

32 

8,177 

— 140 

4-36 

,,  6 

352 

— 

6 

32 

7,151 

- 109 

4 75 

„ 12 

10,067 

+ 

149 

109,869 

+ 2,049 

54-26 

,,  10 

2,230 

— 

72 

25f 

29,7  8 

— 559 

15 

„ 13 

1,851 

+ 

97 

32  £ 

33,306 

+ 4,301 

8 52 

•77 

13 

33’, 982 

+ 

*261 

405*, 487 

— 5, HO 

m 

'5 

11 

l,6i8 

— 

61 

•• 

•• 

„ 10 

231 

_ 

” 5 

32 

4,446 

— ’241 

•• 

„ 13 

659 

f 

9 

33 

13,745 

+ 144 

id-5 

6 

268 

— 

16 

25 

3,770 

+ 123 

4-2f 

.. 

10 

2', 433 

+ 

1 26 

45 

59  728 

— *660 

39 

,,  6 

13,134 

+ 

428 

31 

218,188 

— 5,731 

67-5 

6-5 

„ 13 

4,292 

” 6 

1,096 

+ 

99 

25 

15,864 

+ 2,015 

9 

3 

„ 6 

21,197 

— 

213 

44if 

476,281 

- 1,977 

58  5 

Oct.  E0 

77,778 

+ 6,377 

1,130,870 

+ 46,158 

124-5 

2-375 

Nov.  13 

10,686 

— 

40 

276,004 

—28,401 

M 6 

169 

+ 

4 

6 

981 

— 1 

3-5 

„ 13 

29,386 

+ 

569 

33 

493,881 

- 6,801 

105 

„ 13 

7,772 

+ 

178 

127,476 

— 1,200 

„ G 

1,216 

— 

57 

32 

21,244 

— 256 

14-5 

u 14 

3,411 

— 

50 

33 

52,337 

— 3,879 

23-75 

6 

421 

+ 

30 

311 

13,237 

+ 1,041 

5-5 

1-76 

,,  13 

3,536 

200 

33 

71,935 

+ 2,346 

11-6 

•75 

„ 10 

1,376 

+ 

25 

„ 11 

1,237 

— 

68 

32 

19,175 

— 953 

io 

•66 

,,  8 

8,803 

+ 

92 

31? 

146,785 

— 4, ‘225 

„ 16 

11,353 

+ 

700 

33,' 

189,034 

+ 1,080 

39-62 

2-6 

„ 10 

1,991 

+ 

30 

32 

35,441 

— 269 

. , 

,,  10 

755 

+ 

62 

3 1 

18,588 

+ 2,521 

„ 13 

1,055 

+ 

7 

32? 

18,760 

— 51 

,,  10 

’787 

+ 

“22 

19 

8,516 

+ *304 

1,662 

+ 

69 

321 

B1  007 

+ 799 

•22 

„ 13 

1,186 

+ 

56 

33 

21,673 

+ 353 

9 

ii  4 

4,591 

+ 

310 

81 

74,265 

+ 4,596 

15-25 

•43 

„ 10 

1,698 

+ 

188 

32 

27.C85 

- 85 

14*35 

1-76 

ii  13 

6 835 

+ 

635 

19 

58  360 

+ fCO 

4-25 

„ 13 

11,415 

— 

878 

19 

98,466 

- 43,269 

6-32 

•55 

..  13 

8 050 

+ 

915 

19 

70,735 

+ 7,250 

7-75 

• i 14 

6 487 

+ 

266 

19 

59,098 

+ 1,8)4 

7-3 

„ 12 

232 

— 

4 

19 

2,931 

+ 71 

7 

„ 18 

2 986 

+ 

61 

19 

25,056 

+ 49 

3.5 

■ ■ 13 

12,050 

+ 1,840 

19 

99.396 

+ 8,0)0 

9-25 

• • 14 

2 688 



22 

19 

28,257 

+ 58 

6-8 

4-3 

12 

254 

+ 

18 

50 

18,998 

+ 2,2(0 

;,  is 

3 990 

+ 

154 

19 

86  806 

+ 1,378 

4-5 

ii  14 

83,688 

+ 1,052 

304,393 

— 5,613 

24-5 

,, 

„ 13 

81,452 

+ 2,212 

185,157 

+ 8,639 

24 

.. 

• 1 11 

84  868 

+ 8,881 

1,772,108 

+ 108.296 

M 5 

13,452 

+ 1,167 

44 

149.953 

+ 13.607 

22-3 

1-38 

Oct.  14 

5,246 

+ 

140 

102,917 

+ 6,658 

.. 

.. 

>. 

16,775 

+ 1,805 

•• 

•• 

Nov. 18 

0,269 

*410 

• • 

.. 

• • 

Oct. 

8,589 

88,073 

20-5 

, , 

Nov.  16 

1,869 

+ 

220 

27,098 

+ 1,156 

*• 

•• 

Nov.  12 

9,900 

+ 

182 

83 

68.046 

+-  *784 

28 

2*4 

Compared  with  tho  corresponding  period  of  1909.  f Ono  week  only, 
• Includes  horse,  steam  and  other  receipts.  8 One  month, 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

The  stars  in  the  financial  firmament  fight  against  the  Stock  Ex- 
change. Monetary  tightness  is  now  supplemented  by  domestic 
difficulties  within  the  markets,  and  the  probable  approach  of  the 
General  Election  lays  a restraining  hand  upon  business  already 
troubled  by  apprehensions  common  to  the  end  of  the  year.  It 
must  be  said  that  the  electricity  sections  'are  steering  fairly  clear 
of  the  shallow  waters  towards  which  other  prices  show  a strong 
tendency  to  drift.  The  most  buoyant  markets  are  those  in  copper 
shares,  a factor  which  may  not  be  regarded  with  much  favour  by 
proprietors  of  electrical  shares. 

Rubber  companies  appear  with  fresh  issues  every  day  in  a 
manner  which  suggests  that  this  class  of  speculative  investment 
continues  to  hold  public  attention  very  successfully.  Prices  in  tbe 
rubber  section  are  firm,  and  it  is  thought  that  the  gamble  may  yet 
run  merrily  enough  for  some  time  to  come,  seeing  that  in  most  of 
the  later  cases  the  companies  do  not  expect  to  enter  the  really 
productive  stage  for  at  any  rate  two  or  three  years  to  come. 

The  disaster  which  has  overtaken  Jamaica,  is  the  chief  feature 
of  discussion  in  the  Telegraph  market,  where  the  earlier  earth- 
quake is  still  remembered  with  painful  interest.  Happily,  the 
floods  of  last  week  have  been  attended  with  results  far  less  serious 
than  those  of  the  previous  shock,  and  the  cable  companies,  it  is 
thought,  will  reap  substantial  advantage  from  the  access  of  business 
occasioned,  in  spite  of  the  wireless  competition,  and  the  probable 
damage  to  some  of  the  submarine  lines.  On  balance,  West  India 
and  Panama  First  Preference  are  £ better,  and  the  Second  Prefer- 
ence J.  Eastern  Telegraphs  rose  and  Eastern  Extensions  J. 

Anglo-American  Telegraph  Deferred  improved,  moving  with  the 
American  Railroad  market,  and  Amazon  5 per  cent.  Debentures 
rallied  3 points.  Marconis  keep  about  ii,  The  new  issue  shares 
were  carried  over  on  Monday  last  at  15s.  The  President  of  the 
New  York  Wireless  Telegraphy  Company  is  said  to  be  in  London,  on 
a mission  to  secure  the  Postmaster-General’s  consent,  if  possible,  to 
the  establishment  of  a number  of  wireless  stations  in  this  country. 

National  Telephone  Deferred  has  replaced  its  £ fall  of  last  week. 
New  York  Telephone  Debentures,  with  57  per  cent,  paid,  are  rather 
easier  at  2§  premium  for  the  ordinary  settlement. 

Electrical  Railway  stocks  are  quite  good,  Central  Loudon 
Ordinary  and  Deferred  being  a point  up,  City  and  South  London  the 
same,  while  a rise  of  J is  registered  by  Metropolitan  District  stock. 
Baker  Street  and  Waterloo  Debenture,  however,  shows  dulness,  the 
price  having  receded  to  97£.  It  may  be  observed  in  passing,  that 
London  General  Omnibus  stock  has  fallen  to  17i  upon  the  intro- 
duction of  a fresh  scale  of  “ cutting  ” fare3,  which  now  range  from 
a halfpenny  upwards.  British  Electric  Tractions  continue  to  be 
bought,  the  Preference  still  being  favoured  the  most,  but  the  First 
Debenture  has  a point  advance  to  its  credit.  Montreal  Light, 
Heat  and  Power  Capital  stock  at  124  is  3 points  lower. 

Further  pressure  to  sell  British  Columbia  Electric  Railway 
Deferred  has  led  to  another  fall  of  2.  Argentine  Trams  are  all 
fairly  steady,  in  spite  of  martial  law  being  proclaimed  in  Buenos 
Ayres,  after  the  assassination  of  a high  police  authority.  Mexico 
Trams  and  Mexican  Light  and  Power  are  colourless,  none  of  the 
issues  showing  much  movement.  Rio  Trams  at  90  have  regained 
their  last  fall,  and  Sao  Paulo  Trams  ro3e  1 to  152£.  United 
Electric  Trams  of  Monte  Video  Ordinary  and  Preference  are 
unaltered  at  5J  and  5tTs  respectively. 

The  Madras  Electric  Construction  Debenture  has  been  marked 
down  5 points  to  62^,  the  reason,  no  doubt,  being  that  the  time 
draws  near— it  is  in  1911— when  the  stock  becomes  convertible 
into  shares.  Madras  Electric  5 per  cent.  Debenture  Tramways  is, 
of  course,  quite  a different  stock,  and  stands  at  par.  Supply  shares 
are  no  better  than  usual.  The  shrinkage  in  the  prices  of  the 
metropolitan  shares  goes  on,  falls  being  recorded  in  Charing  Cross, 
Chelsea,  City,  Metropolitan  and  London  Electrics.  Edmundson  s 
Preference  shed  £.  Victoria  Falls  Power  Preference  moved  back 
J-  upon  flatness  breaking  out  amongst  Kaffir  shares. 

Manufacturing  descriptions  remain  firm,  and  India-Rubbers  have 
rallied  5s.  Telegraph  Construction  Debentures  are  i up,  and 
Castner-Kellners  rose  to  2T3a  on  the  declaration  of  a dividend  of 
9 per  cent.,  making  14  per  cent,  for  the  year.  Babcock  & Wilcox 
Ordinary  have  retained  their  rise,  but  Willans  & Robinson  Ordinary 
and  Preference  down-graded.  Electric  Constructions,  too,  are 
easier. 


Anjflo-Portuguese  Telephone  Co.,  Ltd. — An  interim 

dividend  of  3 per  cent.  (7-td.  per  share),  free  of  income-tax,  has 
been  declared  for  the  past  half-year. 
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share  list  of  electrical  companies. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issne. 


96.000 
186,700 

•181,661,100 

$68,000,000 

658,460 

8,220,770 

8,220,770 

47,726 

44.000 
2,481,860 

16.000 

6,000 

19,981 

6,000 

80,000 

60,710! 

43,600 

4.000. 000 

2.000. 000 

1,896,706 

800,000 

762,400 

900,000! 

181,127 

181,127 

150.000 

10,000 

17.000 
$11,880,400 
$60,000,000 

894,190 

79,680 

B6.492 

2,226,000 

8.726,000 

16.000 
16,000 

960.000 
2,000,000 
1,983,593 

179,813 

60,000 

99,100 

99,400 

11,839! 

145,955 

3,042 

120.000 
40,000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,668 

4,669 

80,000! 


HJUHB. 


Amazon  Telegraph  Co.’s  shares,  Hos.  1 to  96,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 
American  Telephone  & Telegraph,  Cap.  Stook  . . 
/ Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
1 68,001  to  78,000  / 

Anglo-American  Telegraph  

Do.  do.  do,  6 % Pref,  ..  .. 

Do.  do.  do.  Deferrdd  .. 

Anglo-Portuguese  Tel.,  6 % Mort.  Deb.  Btock  Red, 

ChUi  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting.  600  year  4%  Deb.  Bk,  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord,  

Do.  do.  10  % Cum.  Pref, 

Do.  do.  4}  % Debs 

Direot  United  States  Cable  

Direct  W.  India  Cable,  44  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stook 

Do.  84%  Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

/ East,  & S.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius  \ 
\ Sub.)  1 to  8,000  f 

Globe  Telegraph  and  Trust  

Do.  do.  8 % Pref 

Great  Northern  Telegraph,  of  Copenhagen.. 

I Halifax  and  Bermudas  Cable,  4J  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common  ..  ..  .. 

Do.  do.  4%  Cum.  Pref,  ..  .. 

Marconi's  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord, 

Do.  do.  do.  6 % Pref, 

National  Telephone,  Pref,  Stook  ..  .. 

Do.  do.  Def.  Stook  .. 

Do,  do.  6 % Cum.  1st.  Pref,  .. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Non-oum.  8rd  P,,l  to  960,000 

Do,  do.  8}  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stook  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook  . 

Pacific  & European  Tel.,  4 % Guar.  Debs.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  4}  % Deb.  Red, 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar.  byBraz.8ub.Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980.. 

Do.  do.  4 % Deb.  Stook  Red, 

West  India  and  Panama  Telegraph  ..  .. 

Do.  do.  6 % Cum,  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do,  do,  5 % Debs.,  Nos.  1 to  1,800 


Stook 

or 

Bhare. 

* 

Dividends  for  the  last 
four  years. 

1906. 

1906. 

1907. 

1908. 

10 

Nil 

Nil 

Nil 

Nil 

100 

6 % 

6 % 

5 % 

6 % 

$100 

74% 

8 % 

8 % 

8 % 

$1000 

i % 

4 % 

4 % 

4 % 

Stook 

8i% 

8*% 

84% 

£8  4s. 

Stock 

6 % 

6 % 

6 % 

6 % 

Stook 

4% 

1 % 

8/- 

100 

6 % 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

8 % 

Stock 

4 % 

4 % 

4 % 

4 % 

10 

6 % 

6 % 

6 % 

6 % 

10 

10  % 

10  % 

10  % 

10  % 

6 

4 % 

4 % 

4 % 

4 % 

5 

10  % 

10  % 

10  % 

10  % 

60 

44% 

44% 

44% 

44% 

20 

41% 

4«% 

41% 

4i% 

100 

44% 

44% 

44% 

44% 

Stook 

7 % 

7 % 

7 % 

7 % 

100 

84% 

84% 

84% 

34% 

Stook 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

7 % 

Stook 

4 % 

4 % 

4 % 

4 % 

26 

4 % 

4 % 

4 % 

4 % 

10 

54% 

64% 

64% 

6?% 

10 

6 % 

6 % 

6 % 

6 % 

10 

24% 

20  % 

20  % 

18  % 

100 

44% 

44% 

44% 

44% 

26 

18  % 

18  % 

18  % 

13  % 

$100 

2 % 

84% 

4 % 

4 % 

$100 

4 % 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

Nil 

1 

6 % 

6 % 

6 % 

6 % 

1 

6 % 

6 % 

6 % 

b % 

100 

6 % 

6 % 

6 % 

B % 

100 

6 % 

5 % 

B % 

6 % 

10 

6 % 

6 % 

B % 

B % 

10 

6 % 

6 % 

6 % 

B % 

6 

6 % 

5 % 

6 % 

6 % 

Stook 

84% 

84% 

84% 

34% 

IOO 

4 % 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

8 % 

1 

6 % 

6 % 

B % 

6 % 

100 

4 % 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

4 % 

8 

6 % 

6 % 

6 % 

5 % 

100 

44% 

44% 

44% 

44% 

Cert. 

6 % 

6 % 

B % 

6 % 

6 

8 % 

8 % 

« % 

8 % 

6 

6 % 

6 % 

6 % 

6 % 

24 

Nil 

24% 

24% 

24% 

100 

4 % 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

Nil 

10 

6 % 

8 % 

6 % 

6 % 

10 

Nil 

Nil 

jta  6 

16  % 

100 

6 % 

6 % 

6 % 

6 % 

Closing 

Quotations 

Nov.  9th. 

Closing 

Quotations 

Nov.  16th. 

basinesB  done 
week  ended 

Nov.  16th, 
1909. 

8-84 

8—84 

Highest 

Lowest. 

96  — 99 

99  —102 

141  —146 

144  —146 

1444 

96  — 98 

96  - 98 

.« 

61  — 63 

61  — 68 

.. 

1014— 1C24 

IO14—IC124 

1024 

1014 

22J-  224 

224-  24 

224 

22J 

101  —103 

101  —108 

• • 

72-  84  • 

71 — 84 

89 

es 

87|-  894 

874-  894 

8i-  94 

88-  94 

81 

17  — 16 

17  — 18 

8—34 

3-84 

• • 

8—84 

«■-,  84 

1004-1024 

1004-1024 

i3g 

13  — 18* 

13  - 134 

• • 

100  -102 

IOO  -102 

126  —129 

1264  -129’, 

1273 

126 

884-  854 

83*-  854 

85 

844 

102  -104 

102  —104 

1034 

102 

Hi-  124 

111-  12J 

12 

ni 

102  —104 

102  —104 

100  —102 

100  —102 

• • 

• . 

104-  10g 

104-  lOg 

104 

lO/rt 

134-  14 

134-  14 

138 

284-  294 

284—  294 

281 

100  —102 

100  —102 

51  — 53 

61  — 63 

524 

514 

93  — 95 

93  — 95 

• e 

77  - 79 

77  — 79 

.. 

i-  f 

8—  | 

• a 

i—  l 

|—  £ 

15/3 

*-  4 

17/3 

107  — 108j 

107  -IO84 

1084 

1191 

1194-1214 

120  —122 

121 

104-  11 

10i-  u 

104 

104-  10g 

104-  108 

10, 

*54 

6i—  5g 

6g-  54 

5ra 

98  -100 

98  —100 

• . 

100  —102 

100  —102 

1664 

. . 

1|-  4 

13-  14 

• • 

ljffl — 1^3 
86^-  88J 

Ifa—  1/s 

83J 

874 

864  - 884 

100  —102 

100  —102 

71-  8J 

78-  84 

s. 

IOO4-IO24 

100* -1024 

129  —182 

129  -132 

Bil-  7/g 

74 

i|-  Ifi 

61ft  61J 

3'/8 

• a 

13-  IS 

a a 

100  —102 

100  —102 

134-  14 

134-  131 

iaj 

13/ 5, 

103  —105 

103  —105 

S-  i 

2—  i 

17/3 

14/- 

Si-  9i 

9—94 

82-  9j 

9 — 10 

102  —104 

102  —101 

Rise  + 
or 

Fall  — 


Present 
Field 
per  oent, 


+ 3 


4 4 
+ 1 


£ e.  U. 
Nil. 

4 18  0 
6 9 7 
4 1 8 

6 8 
6 17 
1 16 
4 17 
4 18 
4 9 
6 9 
6 11 
6 14 
6 6 


1 
7 
1 

6 
5 
9 

1 
U 
0 

2 8 11 
6 4 7 
4 8 3 

6 9 1 
4 1 10 
8 16  11 

6 14  8 
8 16  11 
8 18  5 

6 8 8 
4 5 9 

7 0 0 
4 8 3 


7 1 

4 4 

5 1 
Nil 

6 8 
6 6 

5 10 
4 18 

6 9 
6 10  4 
4 8 11 

8 10  0 
8 18 
6 5 
4 14 
4 10 
8 18 
4 18 
4 7 
4 10  11 


6 10 
4 8 

3 16 
8 18 
6 1 
8 16 

Nil 

6 6 4 
15  0 0 

4 16  2 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


I Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 

640.000  | 640,000  f 

600,000!  Do.  5%  2nd  Pref.,  800,001  to  1,800,000 

978^230  i -u  4 % Deb.  Stock 

882,387  Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

eao  COO  Babcock  & Wilcox,  1 to  630,000 

lOOjOUO  Do.  do.  6 % Cum.  Pref.,  1 to  100,000 

60,000  British  Aluminium,  Ord.,  1 to  40,000 

60,000  Do.  do.  7 % Cum.  Pref 

40,100  Do.  do.  "A”  6 % Cum.  Pref,  .. 

12,897  Do.  do.  4 % Funding  Certs.  .. 

124,400  ! Do.  do.  64  % Loch  Leven  Debs. 

6C0I0OO  British  Columbia  E,  Rail  Def.  Ord.  Btock  .. 

400.000  1 Do.  Pref.  Ord.  Stock  

400,000!  Do.  6 % Cum.  Perp.  Pref.  Btock 

233.000  | Do.  44  % 1st  Mort.  Debs.,  1 to  6,260  . . 

212,600  ' Do.  4J  % Vancouver  Power  Debs.,  1 to  2,200 

188,801  British  Electric  Traction 


Do.  do.  6 % Cum.  Pref. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  44  % 2nd  Deb.  Stock  Rei 

British  Insulated  and  HelBby  Cables 
Do,  do.  6 % Cum.  Pref. 

Do.  do.  4£  % 1st  Mort.  Deb.  Red. 

British  Thomson-Houston  4J  % 1st  Mort.  Debs. 

ef.,  1 to  200,000  and  \ 
276,001  to  475,000  / 


161,437 
1,478,658 
628,986 
100,000 
100,000 
600,000 
204,940! 

400  000  | British  w®8tinghouse  6 % 


1,016,868  Do.  do.  4%  Mort.  Deb.  Stock 

60,000  tBrowett,  Lindley  & Co.,  Ord 

L Do.  do.  6 % Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do,  4J  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6%  Cum.  Pref.,  Nos.  1 to  29,880 

Do.  44%  1st  Deb.  Stock.. 

gg'ooo  Callender’B  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Btock  Re 
Cape  E.  Trams.,  1 to  491,222 
Castner-Kellner  Alkali,  1 to  460,000 

Do.  do.  44  % l0*  Mort.  Deb.  Stock 
Central  London  Railway,  Ord.  Stock .. 

Do.  do.  4 % Pref.  Stock  .. 

Do.  do.  Def.  do.  .. 

City  and  South  London  Railway 
Crompton  A Co.,  Nos.  1 to  B6,0o0 
j Do.  6 % 1st  Mort.  Reg.  Debt.,  1 to 

] 900  of  A100,  and  901  to  11,088  of  f 60  Red. 


60,000 
140,976 
200,000 
126,000! 
126,000! 
187,610 
46,804  1 


40.000 
600,000 
491,222 
460,000 
210, 1£B 

1,890  690 
664,665 
654,655 
1,480,000 

86.000 

100,000! 


6 

44- 

41 

6 

41- 

44 

4 % 

904- 

92 

100 

6 % 

6 % 

6 % 

6 % 

102  — 

105 

1 

20  % 

20  % 

20  % 

20  % 

4g- 

41 

1 

6 % 

6 % 

6 % 

6 % 

1.'-- 

l,”a 

6 

7 % 

7 % 

7 % 

7 % 

11 

5 

6 

7 % 

6 % 

7 % 

6 % 

7 % 

6 % 

7 % 

6 % 

si- 

H 

6 

4 % 

4 % 

4 % 

4 % 

34 

100 

64% 

64% 

64% 

96  - 

99 

100 

6 % 

6 % 

8 % 

8 % 

147  - 

162 

100 

6 % 

6 % 

6 % 

6 % 

122  — 

126 

100 

6 % 

6 % 

6 % 

5 % 

108  - 

111 

40 

44% 

44% 

44% 

44% 

102  - 

104 

100 

10 

44% 
8 % 

l 

44% 

Nil 

44% 

Nil 

102  — 
i- 

106 

1 

10 

6 % 

6 % 

8 % 

14% 

28- 

21 

Stock 

6 % 

6 % 

6 % 

6 % 

83  - 

86 

100 

44% 

44% 

44% 

44% 

58  — 

62 

6 

8 % 

10  % 

10  % 

10  % 

7 — 

74 

6 

6 % 

6 % 

6 % 

6 % 

64- 

64 

100 

44% 

44% 

44% 

44% 

103  — 

106 

100 

44% 

44% 

44% 

44% 

89  — 

94 

6 

Nil 

Nil 

Nil 

Nil 

i- 

8 

100 

1 

vs 

VS 

VS 

4 % 

Nil 

48  — 

ft- 

52 

14 

1 

Nil 

Nil 

Nil 

Nil 

14/6  to  16/6 

2 

24% 

Nil 

Nil 

Nil 

0 — 

4 

2 

6 % 

Nil 

Nil 

Nil 

0 — 

4 

Stock 

44% 

44% 

44% 

44% 

41  — 

46 

Stock 

44% 

44% 

44% 

44% 

27  — 

31 

6 

8 % 

8 % 

6 % 

44% 

44- 

6 

6 

6 % 

6 % 

6 % 

6 % 

42— 

6 

100 

44% 

44% 

44% 

44% 

101  - 

104 

6 

16  % 

16  % 

16  % 

15  % 

104- 

m 

5 

6 % 

6 % 

6 % 

6 % 

6g- 

Stock 

44% 

44% 

44% 

44% 

105  - 

107 

1 

Nil 

Nil 

Nil 

Nil 

frt 

in 

1 

6 % 

8 % 

12  % 

124% 

2/n 

100 

44% 

44% 

44% 

4 % 

106  — 

109 

Stock 

4 % 

8 % 

81% 

BO  - 

62 

Btock 

4 % 

4 % 

4 % 

4 % 

e5  - 

87 

Btock 

4 % 

4 % 

2 % 

24% 

48  — 

45 

Stock 

1J% 

24% 

24% 

14% 

294- 

804 

B 

«4% 

6 % 

6 % 

6 % 

4- 

1 

•• 

6% 

6 % 

6 % 

6 % 

90  - 

93 

44-  43 

4i-  44 
901—92 
102  -105 
4,:'«-  4}J 

l/«—  1 

3- 

13-  24 
81-  34 
24-  3? 
96  — 99 
145  —150 
121  -125 
107  -110 

102  -104 
1021  -1044 

«-  1 
24-  n 

84  - 87 
68  - 62 
7 — 74 
64-  b4 

103  -106 
89  - 94 


48  — 5! 
ft — 44 

14/6  to  15/6 

0 - 4 

0 - 4 

41  — 46 
27  — 81 
44-  5 
41—  5 
101  —104 
1C4-  104 
ti 

105  -107 

3 7 

ifl — 1 n 

24-  2i 
100  —109 
61  — 03 
65  — 87 
44  - 40 

604  - 81 4 
4-  1 
80  — 98 


92/6 

91/104 

9il 

901 

93/9 

92/6 

-A 

55/’- 

•• 

150 

147 

—2 

121 

—1 

— 1 

1041 

16  ii 

16/3 

15/- 

65/- 

51/3 

V i 

851 

85i 

-1 1 

•• 

92/0 

” 

95/- 

4 7- 

4P/3 

+’  A 

624 

iii 

Vi 

Vi 

toi 

291 

- 

+ 1 

6 2 4 


6 11 
4 7 
4 15 
4 4 

3 19 
37  6 
16  1 

7 10  11 
6 14  3 
6 14  7 
6 6 8 
16  0 
10  11 
6 7 
6 a 
Nil 
6 8 
14  11 
5 2 

6 13  4 

4 11  3 
4 4 11 
4 16  9 

Nil 

7 18  10 
Nil 
Nil 
Nil 
Nil 

9 16 

14  10 

4 .0 
6 0 
4 0 
6 18 
4 0 11 
4 4 1 

Nil 
6 11 

3 1 3 
6 3 

4 14 
6 8 
4 15 

15  1 


1 

6 
2 
a 
8 
8 
8 

6 7 6 


• Unless  otherwise  stated,  ail  shares  are  fully  paid. 


4 A perlou  of  nine  months, 


F on  Manooetter  Share  List. 
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S3ARE  LIST  OF  ELECTRICAL  COMPANIES.  — .Oontinuti,) 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.— [Oontinuti) 


Present 

Isene. 

NAME, 

Stook 

or 

Share. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Nov.  9th. 

Uiosing 

Quotations 

Nov.  16  th. 

Business  done 
week  ended 

Nov.  16tb,  1909. 

Rise  + 
or 

Pall  — 

Present 
Yielo 
per  cert. 

♦ 

1906. 

1905. 

1907. 

1908 

Highest 

Lioweet. 

£ s.  d. 

380,000 

Diek,  Kerr  & Co.,  1 to  260,000  

1 

10  % 10  % 

40  % 

10  % 

1 - 14 

1 - 14 

22/- 

21/- 

8 17  9 

906  000 

Do.  do.  6 % Cum.  Pref„  1 to  805,000  , . 

1 

6 % 

6 % 

6 % 

6 % 

1 - 14 

1 - 14 

21/9 

6 6 8 

271,030 

Do.  do  44%  Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  —103 

100  -103 

. , 

.. 

4 7 5 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

12 1-  132 

121-  13 1 

is  ft 

• • 

4 7 8 

99,261 

Edison  & Swan  Utd.,  11 A ” she.,  £9  pd.,  1 to  99,261 

6 

H% 

44% 

24% 

14% 

32  ~ i'l 

32  ~~  32 

8/6 

81  6 8 

17,189 

Do.  “ A " shares,  01 — 017,139 

6 

«% 

24% 

24  *> 

1 - 14 

1—14 

• • 

8 6 8 

807,895 

Do.  4 % Deb.  Stook  Bed 

100 

» % 

4 % 

4 % 

4 % 

68  — 78 

68  — 78 

6 9 7 

67,720 

Do.  5 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

5 % 

6 % 

6 % 

5 % 

82  — 85 

82  — 85 

.. 

5 12  4 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

ft — 44 

1 - 4 

— h 

Nil 

81,890 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

7 % 

7 % 

7 % 

7 % 

1 i3* — 1 T7Q 

14  “ 1| 

10  1 0 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cum,  Pref. 

10 

5 % 

6 % 

6 % 

5 % 

8-84 

8—84 

• • 

5 17  8 

900,000 

Do.  do  4 % Mort  Deb 

Stock 

4 % 

4 % 

4 % 

4 % 

83  — 87 

88  — 87 

• • 

• . 

4 12  0 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

4—  1 

• i-  1 

• • 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 

10 

7 % 

7 % 

7 % 

lot-  102 

loi—  io| 

. . 

.. 

• • 

6 10  8 

80,000 

Do.  do.  6 % Mort.  Debs. 

100 

5 % 

b % 

5 % 

5 % 

102  —108 

102  —1081 

. . 

4 16  10 

40,000 

Henley's  (W.  T.),  Telegraph  Works,  Ord 

5 

16% 

46  % 

46% 

15  % 

124-  131 

124-  131 

122 

5 12  2 

40,000 

Do.  do.  41  % Pref 

6 

14% 

44% 

44% 

44% 

54—  54 

54—  54 

• • 

4 1 10 

160,000 

Do.  do.  4J  % Mort.  Deb.  Stook 

Stock 

44% 

44% 

14% 

44% 

106  -108 

106  —108 

4 3 4 

60,000 

India-Rubber,  Gntta-peroha  & Telegraph  Works.. 

10 

10% 

40  % 

40  % 

10  % 

154-  161 

15| — I6£ 

• • 

.. 

+ i 

G 1 3 

87,600 

fLiverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

i-  4 

I—  I 

• • 

. . 

Nil 

10,000 

t Do.  do.  Pref.,  fully  paid  .. 

10 

5 % 

6 % 

5 % 

5 % 

4£  — 5 

4i  — 5 

• • 

• • 

10  0 0 

600,070 

London  United  Trams.  (1901),  1 to  60,007  .. 

10 

8 % 

8 % 

3 % 

Nil 

14 — 24 

14-  24 

• . 

• . 

• . 

Nil 

899,930 

Do.  do,  60,008  to  100,000 

10 

3 % 

8 % 

3 % 

Nil 

14-  21 

14-  24 

a . 

Nil 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

5 % 

b % 

6 % 

3?% 

21-  24 

21-  4 

5 i/3 

13  0 10 

1,881,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . . 

100 

1 % 

4 % 

% 

4 % 

67  - 70 

67  — 70 

6 14  4 

6,782,062 

Metropolitan  Consolidated  

100 

28% 

1 % 

4% 

4% 

86|-  371 

36f-  371 

374 

37 

1 6 10 

2,640,914 

Do.  Surplus  Lands 

100 

2g% 

2|% 

2f% 

2f% 

64  — 66 

64  -66 

6 4 

65 

4 3 4 

8,286,000 

Do.  Distriot 

100 

Nil 

Nil 

Nil 

Nil 

164-  16 

163—  161 

161? 

+ 4 

Nil 

891,887 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

44% 

41-  44 

41—  ii 

. . 

6 10  11 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

Nil 

ft — 73 

ifa 5% 

7Jd. 

Nil 

600,000 

Do.  do.  6 % Cum.  Pref.  .. 

1 

5 % 

; % 

6 % 

5 % 

.1*4 

15/3 

14/3 

6 3 1 

696,600 

Do.  do.  44  % Deb.  Stock  Red. 

100 

44% 

44% 

44% 

44% 

93  — 96 

93  — 96 

944 

4 13  9 

10,823,200 

Mexico  Trams  Co.,  Common  Stock 

1244—1274 

1244-1274 

$9,000,000 

Do.  1st  Mort.  50-year  6%  Gld.  Bds. 

, , 

5 % 

91  — 93 

91  — 93 

5 7 6 

246,600 

Potteries  Electric  Traction  

1 

1 % 

4 % 

4 % 

Nil 

| — § 

I-  1 

246,600 

Do.  6 % Cum.  Pref 

1 

5 % 

5 % 

6 % 

5 % 

4-  i 

h — i 

6 i7  11 

345,000 

Do,  44  % Deb.  Stock  

100 

44% 

*4% 

44% 

44% 

86  — 89 

84  — 87 

• . 

-2 

5 3 6 

87,850 

Telegraph  Construction  and  Maintenance  . . 

12 

6 % 

% 

474% 

15  % 

34^  — 3(5 

84£ — 86 

5 0 0 

140,000i 

Do.  4%  Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

1 % 

4 % 

4 % 

101  —103 

1004  -1024 

— h 

3 18  1 

1,000,000 

Underground  Electric  Railway,  6%  Prior  Lien  .. 

5 % 

100  —101 

100  —101 

1001 

4 19  0 

2,800,000 

Do.  do.  44%  Bonds 

44% 

86  — 88 

86  — 88 

5 2 3 

4,900,000 

Do.  do.  6%  Income  Bonds 

. , 

31  — 35 

31  — 33 

324 

314 

66,666 

WillanB  & Robinson,  1 to  80,000  & 80,001  to  116,666 

6 

Nil 

Nil 

40  % 

Nil 

i-  4 

— h 

66,666 

Do.  6%  C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

6 % 

6 % 

2-21 

11-  21 

• • 

- i 

2 8 4 

246,495 

Do.  % 1st  Mort.  Deb.  Stook  

4 % 

4 % 

4 % 

4 % 

74  - 79 

774  - 79 

5 1 3 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

64% 

64% 

64% 

54% 

44- 

48 

70,000 

Do.  do.  4*  % 1st.  deb.  stook  .. 

100 

4*% 

44% 

44% 

447o 

91  — 

94 

80,449 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord,,  1 to  20,000 

6 

10  % 

10% 

10  % 

10  7o 

74 

9,661 

Do.  do.  7 % Cum.  Pref. 

6 

7 % 

7 % 

7 % 

7 % 

os- 

'(•2 

886,876 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 

100 

4 % 

4 % 

4 % 

4 % 

97  - 

100 

80/000 

Charing  Cross  and  Strand  Eleotricity  Supply 

5 

6 % 

6 % 

5 % 

5 % 

3f  - 

4i 

B0, 000 

Do,  do.  do.  4*  % Cum.  Pref, 

5 

44% 

44% 

44% 

4 i% 

4g  - 

4| 

80,000 

Do.  " City  Undertaking  ” 4 J % Cum.  Prf. 

6 

4% 

44% 

44% 

447o 

8!- 

4£ 

446,736 

Do.  -do.  4 % Deb.  Stook  Red. 

100 

4 % 

4 % 

4 % 

4 7o 

98  - 

101 

49,436 

Chelsea  Eleotricity  Supply,  Ord 

6 

6 % 

44% 

44% 

44% 

34— 

4 

176,0001 

Do.  do.  4*  % Deb.  Stock  Red.  .. 

Stock 

44% 

44% 

44% 

44 7o 

100  — 

103 

70,595 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,695 

10 

6 % 

6 % 

6 % 

6 % 

10J- 

lOf 

40,000 

Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

10 

6 % 

6 % 

6 % 

6 7o 

111- 

12| 

400,0001 

Do,  6%  Db.  Stk.,  Scrip,  (iss.  at  115)  allpd, 

6 % 

6 % 

6 % 

b 7o 

121  — 

124 

300,000 

Do.  4*%  2nd.  Db.  Stk.,  Prov.  Crts.,  allpd. 

166 

44% 

44% 

44% 

4 h°/o 

100  — 

103 

60,000 

County  of  Durham  Eleotrioal  Power,  Ord 

6 

4 % 

4 % 

2 % 

2 

60,000 

Do.  do.  do.  6 % Pref.  . . 

6 

5 % 

6 % 

6 % 

5 % 

21  — 

8| 

250,000 

Do.  do.  do,  6 % 1st  Mtg.  Deb. 

Stock 

6 % 

93^  — 

96j 

40,000 

County  of  London  Electric  Lighting,  Ord.  1 — 40,000 

10 

6 % 

6 % 

6 % 

b 7o 

78- 

65,000 

Do.  do,  6 % Pref.,  40,001—60,000 

10 

6 % 

6 % 

6 % 

6 % 

log- 

114 

400,0001 

Do.  do.  4*  % Deb.  Stock 

44% 

44% 

44% 

44% 

105  — 

108 

100,000 

Do,  do.  44  % 2nd.  Deb.  Stock  .. 

Stook 

44% 

44% 

44% 

44% 

to  — 

101  xd 

80,000 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares  .. 

6 

4 % 

Nil 

Nil 

Nil 

k— 

IB 

B0, 000 

Do.  do.  6 % Cum.  Pref 

6 

6 % 

8 % 

Nil 

Nil 

g- 

430,600 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

100 

44% 

44% 

44% 

44% 

57  — 

60 

18,160,000 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

*500 

b 7o 

91  — 

94 

10,000 

Folkestone,  1 to  10,000  

6 

64% 

64% 

64% 

b4% 

4j  — 

4g 

10,000 

Do.  6 % Cum.  Pref.,  1 to  10,00# 

6 

6 % 

6 % 

6 % 

b 7o 

4a  — 

90,000 

Do.  44  % 1st  Deb.  Stook  

100 

44% 

44% 

44% 

44% 

97  - 

100 

16,000 

Hove,  1 to  16,000  

6 

9 % 

9 % 

84% 

84% 

*1,876,000 

Kaministiquia  Power  Co.,  5%  Gold  Bnds 

5 % 

99  — 

101 

21,000 

Kensington  and  Knigbtsbridge  Eleotrio  Ord. 

6 

10  % 

10  % 

10  % 

8 7o 

7-— 

90,000 

Do.  do.  do.  4 % Deben.  Stk, 

Stook 

4 % 

4 % 

4 % 

4 % 

95  — 

98 

111,000 

London  Eleotrio  Supply  Corporation,  Limited,  Ord, 

8 

4 % 

4 % 

24% 

3 % 

Jf- 

24 

70,000 

Do.  do.  do  6 % Pref.  . . 

• 6 

6 % 

6 % 

6 % 

6 % 

4g- 

6£ 

882,855 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red, 

Stock 

4 % 

44% 

44% 

4 % 

93  — 

97 

200,000 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

5 

10  % 

8 % 

64% 

6 % 

4 — 

44 

76,121 

Dc.  44  % Cum.  Pref,  1—71,106  . . 

6 

44% 

44% 

44% 

4g— 

6 

286,000 

Do.  44  % 1st  Mort.  Deben.  Stook 

, , 

44% 

44% 

44% 

106  — 

109 

248,0001 

Do.  84  % Mort.  Deben.  Stock  Redem. 

Stook 

84% 

84% 

84% 

5^2  — 

8(54 

*6,000,000 

Mexican  Eleotrio  Light  Co..  6%  1st  Mtg.  Gold  Bnds 

6 % 

6 % 

6 % 

6 % 

80^  — 

824 

18,686,000 

Do.  Light  and  Power  Co.,  Ltd.,  Common 

*io6 

34% 

71  — 

75 

*1,400,000 

Do.  do.  7%  Cum.  Pref.  Stk. 

Stock 

7 % 

102  — 

106 

*12,000,000 

Do.  do.  6%lst  Mtg. Gold  Bnds. 

6 % 

84  — 

86 

760,000 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 

loo 

44% 

44% 

44% 

44% 

98  - 

100 

180,491 

Nowoastle-on-Tyne,  1 to  137,600  

6 

8 % 

8 % 

8 % 

24% 

4 — 

44 

131,530 

Do.  6 % Pref.,  1 to  137,600  .. 

5 

5 % 

6 % 

6 % 

6 % 

4|  — 

64 

I North  Metropolitan  Electric  Power  Supply  Co.,  | 

ion 

99  - 

101 

| 6 % Mortgages  (Red.),  Nos.  1 to  1,265  j 

* * 

10,862 

Notting  Hill  Eleotrio  Lighting 

10 

74% 

74% 

74% 

7 % 

12i- 

1^4  ~ 

20,000 

Oxford,  1 to  96  and  407  to  20,810  

6 

7 % 

7 % 

7 % 

6 — 

6* 

60,000 

Do.  4 % Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

95  — 

98 

119,694 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,507 

1 

24% 

6 % 

8 % 

ift- 

\ih 

100,000 

Do.  do.  6%  Non  Cum.  Pref.  Nos. 1 to  100,000 

1 

6 % 

6 % 

6 % 

6 % 

Irfa — 

200,600 

Do.  do.  6%  Deb.  Stk.  Red 

100 

6 % 

6 % 

6 % 

6 % 

103  — 

106 

40,000 

St.  JameB'  and  Pall  Mall  Eleotrio  Light,  Ord. 

6 

124% 

10  % 

10  % 

10  % 

84- 

9 

80,000 

Do.  do.  7 % Pref.  20,081  to  40,080 

6 

7 % 

7 % 

7 % 

7 — 

74 

I60,ooo; 

Do.  do.  84  % Deb.  Stock  Red.  .. 

100 

8 % 

84% 

84% 

84% 

84  — 

88 

12,000 

Smithfleld  Markets  Eleotrio  Supply,  Ord 

6 

4 % 

Nil 

Nil 

Nil 

Irt  — 

i? 

86,000 

South  London  Eleotrio  Supply,  Ord 

4 

4 % 

8 % 

4 % 

6 % 

2g  — 

8 

120,000 

South  Met.  Eleo.  Lt.  A Power,  Ord 

1 

24% 

24% 

2J% 

24% 

— 

1H1 

142,968 

Do.  do,  7 % Pref 

1 

7 % 

7 % 

7 % 

7 % 

J 

1 f h 

224  620 

Do.  do.  «4  % 1st  Deb.  Btk, 

100 

14% 

44% 

44% 

44% 

100  - 

103 

80,000 

Urban  Eleotrio  Supply,  Ord 

6 

6 % 

6 % 

6 % 

6 % 

a- 

i 

60. 000 

Do.  do.  6 % Cum.  Pref 

6 

6 % 

6 % 

6 % 

6 % 

ii- 

u 

276,000 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Red. 

100 

14% 

44% 

44% 

44% 

744  - 

7S4 

808,000 

Victoria  Falls  Power  Co.,  Pref.  Nob.  1 to  800,000  .. 

1 

6 % 

a- 

1 

110,000 

Westminster  Eleotrio  Supply,  Ord 

6 

18  % 

12  % 

10  % 

10  % 

8 1- 

8i 

81,279 

Do.  do.  44  % Cnm.  Pref.  Re- 

6 

6 % 

44% 

44% 

44% 

a- 

61 

dnced  from  6%  sinoe  31st  Deo.,  1906) 

4J-  4| 
91  — 94 
61-  7 i 
6J-  74 

97  —100 
3i-  4 
41-  41 
Si — ii 

93  -101 
81-  31 
100'— 108 
10  - 10* 
Uf-  121 
121  -124 
100  —103 
14-  2 
21-  31 
934-  95* 
71-  8| 
log-  114 

105  —108 

98  —101 


67  — 60 
91  — 94 
41-  41 
4—  6 § 

97  —100 

61-  71 

100  -102 
7-74 
96  — 98 
lg-  2 
4|-  61 
93  - b7 
SI-  41 
4g  — 6 
ICO  -109 
83.4  - 864 

804  - 82 J 

71  — 75 
102  —106 
81  — 86 

98  -ICO 
4—44 
4 — 44 

99  — 101 

121-  131 
6 — 64 
95  — 98 

i&-  i;a 
1ft-  i* 

103  —106 
84—  9 
7-74 
84  — 88 

41  3 

lti — in 
21-  8 
i'll—  ft 

1ft — 1ft 
100  —103 

B-  i 

11-  Ij 

714  - 734 

js  - Ii4 

8s  — 81 
41  - 61 


* Unless  otherwise  stated,  all  shares  are  loll;  paid.  4 Quotations  on  Liverpool  Stook  Exchange, 


5 2 1 

. . 

, . 

4 IB  9 

71 

6 13  4 

934 

80/- 

75/- 

1 

4 13  4 
8 16  5 
C 6 0 

4 12  4 

99 

6 6 11 
B 19  8 

72/6 

70 /- 

-4 

6 16  2 

4 7 6 

101S 

101 

- 1 

6 14  3 

4 12  4 
4 0 8 
4 7 6 

. . 

5 0 0 

. . 

. . 

7 8 2 

. . 

6 4 9 

714 

6 1 3 

10,4 

6 7 10 

•• 

• • 

4 3 4 
4 9 1 
Nil 

694 

573 

Nil 

7 10  0 

93 

92i 

6 6 6 

. . 

6 12  10 

. . 

4 13  0 

4 10  0 

5 17  3 

1664 

. . 

+ 1 

4 18  0 

•• 

5 4 1 
4 1 8 

— 4 

4 8 11 

6 14  3 

951 

4 2 6 

80 1- 

7-/  4 

- 1 

6 17  8 

95/- 

98/9 

4 10  0 

4 2 7 

4 0 11 

6 1 3 

7)1 

72* 

4 13  4 

103S 

1023 

6 12  1 

85i! 

84j 

6 16  3 

4 10  0 
2 15  1 

5 10  2 

6 6 0 

22/9 

6 7 8 
4 1 8 

4 14  10 

6 19  0 

104 .5 

4 14  4 

H 

84 

6 7 0 

7ft 

5 11  1 

8 19  7 

Nil 

. , 

6 13  4 

4 8 11 

•* 

6 17  11 
4 7 5 

26  6 8 

14  5 4 

6 14  8 

! 

* 1 

6 4 1 

84 

8ft 

5 12  8 

98/14 

4 5 9 

Interim  Dividend, 
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CABLE-FAULT  LOCALISATION  GRAPHS  IN 
PRACTICE. 


Bt  EDWARD  RAYMOND-BARKER. 


( Continued  from  page  756.) 

Ox  one  recent  occasion  the  writer,  with  only  rough 
exposure-reproducing  means  at  his  disposal,  employed  a 
Heurtley  test  to  localise  a cable  fault  which  totally  inter- 
rupted communication  on  a cable.  The  usual  dual  and 
triple  current  tests  placed  the  fault  about  100  ohms  from 
shore.  (The  fault  was  eventually  picked  up  06  ohms  from 
shore,  and  proved  to  have  been  caused  by  a kink,  the 
sheathing  wires  at  which  were  unbroken.)  An  apparently 
good  and  steady  Heurtley  balance  gave  115  ohms  to  the 
fault,  a result  not  acted  upon,  as  the  previous  concordant 
results  were  considered  satisfactory  as  shown  in  graph  e, 
fig.  89. 

On  investigation,  the  extra  115  — 96  = 19  ohms  resist- 
ance apparent  in  the  Heurtley  result  was  found  to  have  been 
due  to  the  salt  water  block  interposing  between  the  copper 
artificial  exposure  and  the  sides  of  the  sheathing-earthed 
bucket  containing  the  salt  water  in  which  the  “ artificial  ” 
core  was  immersed. 

It  is  clear  that  on  the  occasion  in  question  the  metallic 
earth  conditions  on  the  two  respective  sides  of  the  Heurtley 
exposure -balance  could  scarcely  have  been  more  dia- 
metrically opposed  than  they  in  fact  were  in  regard  to  the 
respective  water-distances  separating  the  natural  and  the 
artificial  copper-exposures  from  a metallic  earth. 

In  the  case  of  the  very  small  natural  exposure  subse- 
quently discovered  at  the  kink  in  the  cable,  this  was  within 
a small  fraction  of  a centimetre  distant  from  the  unbroken 
steel  sheathing  wires  of  the  cable  kink,  whilst  the  artificial 
exposure  was  at  the  end  of  a short  length  of  core  bent  round, 
and  made  to  stand  up  in  an  iron  bucket  of  salt  water  in 
which  lay  coiled  a few  turns  of  iron  binding  wire  earthed 
on  to  the  cable  sheathing,  the  artificial  exposure  in  this  case 
being  separated  from  metallic  earth  by  the  surrounding 
volume  of  water  in  the  bucket.  — 

Then,  again,  before  a Heurtley  exposure  balance  was 
obtained  and  passed,  that  is  to  say,  before  the  artificial 
exposure,  at  first  too  small,  showed  up  as  greater  than  the 
natural  exposure,  a length  of  fully  12  in.  of  copper  wire  was 
bared  in  the  bucket  of  salt  water.  Yet,  when  eventually  the 
repairing  ship  cut  into  the  cable  and  picked  up  a short  dis- 
tance to  the  kink,  the  sheathing  wires  were  found  intact, 
and  the  fault  30  far  invisible,  until  on  the  kink  being  cut 
out,  and  opened  up,  a dirty  green  caked-up  copper  exposure 
amounting  to  about  1 sq.  mm.  was  discovered. 

The  very  great  difference  in  the  exposed-copper  superficial 
areas,  which  respectively,  on  opposite  sides  of  the  Wheat- 
stone bridge  system,  actually  balanced  each  other,  was 
apparently  due  to  the  small  natural  exposure  being  close  to 
the  metallic  earth  of  the  cable  sheathing,  whereas  the 
artificial  exposure  ia  the  bucket  had,  between  it  and  metallic 
earth,  an  effectively  large  volume  of  water. 

On  the  other  hand,  cases  have  often  occurred  in  the 
writer’s  actual  experience  where  the  exposed  conductor  at  a 
break  has  been  found  at  the  end  of  a length  of  uncovered 
core,  a fathom  or  so  from  the  nearest  of  occasional  sheathing 
wires  corroded,  and  worn  to  needle  points.  In  such  cases, 
however,  owing  to  the  practically  limitless  mass  of  the 
sarrounding  water,  the  water-resistance  effect  is  not  so 
marked,  as  it  is  in  the  backet  of  water. 

In  short,  it  appears  to  the  writer  that  ia  a Heurtley  test 
the  artificial  fault — that  is,  the  core  with  the  adjustable 
exposed  copper  immersed  in  the  earthed  bucket  of  water 
ought  to  lie  in  the  water  within  or  in  fairly  close  proximity 
to  a helix  of  iron  binding  wire  likewise  immersed  and  con- 
nected, at  its  near  end,  to  the  testing  earth  on  the  sheathing 
of  ths  cable  under  test. 

When  the  break  or  the  fault  lies  in  fresh  water  (as  up  the 
Amazon)  similar  conditions  can  be  tentatively  reproduced 
round  the  artificial  exposure.  The  same  aleo  applies  to  cases 
when  indications  appear  to  suggest  that  the  cable  break  is 
buried  in  mud  or  sand.  The  Heurtley  test  would  probably 
lend  itself  in  all  these  cases  to  reproduction  and  balancing  of 
existing  conditions  at  the  break. 


The  writer  has  devised  the  following  graphic  routine  based 
on  Heurtley’s  method  of  balancing  the  real  exposure  against 
an  artificial  one. 

In  the  writer’s  graphic  (Heurtley)  method,  as  shown  in 
fig.  52,  only  four  readings  are  required,  namely,  two  at  each 


^ \ 
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Fig.  52. 

extremity,  so  to  speak,  on  one  side  and  on  the  other,  of  a 
Heurtley  balance. 

The  true  x or  resistance  up  to  the  break  or  fault  is  then 
arrived  at  graphically  and  without  calculation,  in  the 
following  manner  : — 

Let  two  bridge  readings,  viz.,  with  higher  and  lower  cur- 
rents be  noted  with  artificial  exposure  balanced  against  the 
broken  or  faulty  cable  one  way,  say,  with  the  artificial 
exposure  decidedly  too  large , as  proved  by  the  fact  that  the 
bridge  reading  with  the  higher  current  is  less  than  that  with 
the  lower  current. 

Tnen  let  another  couple  of  readings,  viz.,  with  higher  and 
lower  currents,  be  obtained  with  artificial  exposure  much  too 
small,  as  proved  by  the  bridge  reading  with  the  higher 
current  being  more  than  that  with  the  lower  current. 

These  two  pairs,  then,  represent  respectively  two  extremes 
of  the  Heurtley  conditions.  These  four  readings  are  now  to 
be  plotted,  as  in  .Iona’s  localisation  curves,  on  the  calculator- 
board,  or  other  squared  paper  arrangement,  with  bridge 

readings  as  abscise®,  and  — -1  -=  values  as  ordinates.  (See 

v m.a. 

fig.  27  in  Hand-book.)  * 

O ' 

* " Hind-Book  on  Cable- Break  hoc  ilisation.”  By  E Raymond- 
Batker.  H Alabaster,  Gatehouse  & Co.,  4,  Ludgate  Hill, 
London,  E C, 
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Two  straight  lines,  each  respectively  drawn  through  each 
of  the  two  pairs  of  plottings  are  extended  towards  and  past 
the  line  of  resistance  till  they  will  be  found  to  intersect  one 
another.  Then  a perpendicular  raised  from  the  point  of 
intersection  will  be  found  to  cut  the  line  of  resistance  at  x, 
viz.,  true  resistance  up  to  cable  break,  or  fault. 

The  following  actual  tests  made  by  the  writer,  with  the 
negative  current,  on  real  130  Cu/130  g.p.  core  exposures  in 
salt  water  through  artificial  resistances,  bear  out  the  accuracy 
of  the  writer’s  graphic  routine  for  the  Heurtley  method,  as 
may  be  seen  on  reference  to  fig.  52. 

The  length  of  exposed  conductor  in  the  core  representing 
the  broken  cable  was  I in.  (6-35  mm.). 

The  two  artificial  exposures  balanced  successively  against 
the  cable  exposure,  were  respectively  1^  in.  (38-1  mm.),  and 
a flush  cut. 

Bridge  readings,  Nos.  1,  2,  3,  4,  were  observed  to  F.z. 
by  Black’s  reduced -current  method,  and  the  current  flowing 
to  “ line  ” was  noted  on  a mil-ammeter  in  the  usual  way. 

Telluric  current  nil. 

With  artificial  exposure  = H in.  : — 

12'5  m.a.  - . = 0*283,  bridge  gave  1,253“ 

v/m.a. 

2‘5  „ „ = 0*633,  „ „ 1,257“ 

With  artificial  exposure  a flush  cut : — 

2nd  pair  |12’5  m*a*  gave  a bridge  reading  of  1,114“ 

1 2*5  „ „ „ „ 1,048“ 

The  four  bridge  readings,  taken  in  conjunction  with  the 

corresponding  — — values,  were  quickly  plotted  in 

>/  m.a. 

single  circles  as  shown  in  fig.  52.  This  was  done  on 
Calculator-board  scale,  viz.  : — 

1 cm.  = 10“  and  5 cm.  = — 1 ...  of  0*1. 

\/  m a. 

The  perpendicular  from  the  point  of  intersection  P!  of  the 

two  lines  1 2 and  3 4 (single  circle  plottings) 

in  fig.  52,  was  found  to  cut  the  line  of  resistance  at  between 
1,243  and  1,244.  The  true  resistance  was  1,244*5  ohms 
(ctd.)  this  involving  a very  slight  discrepancy  fully  accounted 
for  by  possible  inexactitude  in  observation,  plotting,  and  line 
ruling. 

With  a negative  e.c.  coming  from  cable,  and  therefore 
opposing  the  negative  testing  current,  readings  1,  2,  3,  4 
were  repeated  as  follows  : — 

Art.  Exp.  = 1^  in. 

1st  nair  ' 12’°  m,a'  ~~ 7 ~ °'289’  bridSe  gave  L253“ 

iso  pair  s/m  a. 

I 1*5  „ „ = 0*816,  „ „ 1,257“ 

Art.  Exp.  = a flush  cut. 

2nd  pair  1 12‘°  m*a*  gave  on  bridge  1’114“ 

1 15  „ „ „ 1,067“ 

The  corresponding  plottings  are  shown  in  fig.  52  as 

crosses. 

With  a positive  e.c.  coming  from  cable,  and  therefore 
assisting  the  negative  testing  current,  readings  1,  2,  3,  4 
were  again  repeated  : — 

Art.  Exp.  = 1^  in. 

1st  pair  '14'5  m’a,~7^  a-  = °‘263>bridge  g^e  1,252“ 

' 3-5  „ „ = 0*534,  „ „ 1,255“ 

Art.  Exp.  = a flush  cut. 

2nd  *14*5  m.a.  gave  on  bridge  1,109 

pair  1 3 5 „ „ „ 1,028“. 

The  corresponding  plottings  are  shown  in  fig.  52  as  double 
circles. 

The  perpendiculars  from  the  points  of  intersection  ps  and 
i\  corresponding  respectively  with  the  foregoing  second  and 
third  series  of  readings,  will  be  seen  in  fig.  52  to  prac- 
tically coincide  with  p,  in  cutting  the  line  of  resistance  at 
from  1,240  to  1,244  ohms. 

In  the  foregoing  second  and  third  tests,  affected  as  these 
were  by  E.c.’s,  the  f.z.  deflection  was  naturally  much  more 
extended  than  in  the  first  instance,  necessitating  the 
shunting  down  of  the  galvanometer,  thereby  lessenin  g 


somewhat — though  not  unduly — the  sensitiveness  of  the 
test. 

It  may  here  be  remarked  that  when,  in  the  presence  of  a 
strong  telluric  current  coming  from  the  cable,  it  is  thought 
undesirable  to  decrease  the  sensitiveness  of  the  test  by 
heavy  shunting  of  the  galvanometer,  the  “ spot  ” deflected 
by  the  e.c.  may,  preparatory  to  the  observation  of  a series 
of  bridge  readings,  be  brought  to  any  convenient  point  on 
the  galvanometer  scale  by  Mr.  G.  B.  Winkfield’s  device.*' 
This  is  the  addition  of  a circuit  across  the  bridge  galvano- 
meter terminals  (or  equivalent  electrical  position)  consisting 
of  a battery  of  from  one  to  three  cells  with  a reversing-key 
(to  give  the  local  current  the  direction  required  to  neutralise 
the  e.c.  deflection)  and  a high  resistance  at  least  five  times 
that  of  the  galvanometer. 

Fig.  53  shows  a collection  of  graphs,  by  the  writers’ 
method,  of  all  the  tests  given  in  the  foregoing  table  (p.  755), 
viz.,  tests  numbered  1 to  5. 

That  same  table  includes  a column  headed  “ Graph  plot- 
tings,” with  letters  A to  R,  which  identify  all  the  bridge 

readings,  and  concurrent  — 1-  values  with  the  corres-  I 
\/  m.a. 

ponding  plottings  in  fig.  53. 

It  will  be  noted  that  the  plottings  have  been  made  from 
the  more  extreme  bridge  readings,  that  is  to  say,  those 


farthest  removed,  one  way  or  another,  from  the  Heurtley 
balance. 

In  graph  No.  1 the  dotted  line  perpendicular  from  the 
point  of  intersection  aforementioned,  is  seen  to  practically 
coincide  with  the  actual  resistance  ( x ) up  to  break,  which 
eventually  proved  to  be  6,002  ohms,  as  given  by  Heurtley. 

Graph  No.  2 shows  how  Jona  plottings  of  a dual  test  in 
which  two  current-powers — by  exact  Heurtley  exposure  ad- 
justments— produce  exactly  similar  bridge  readings,  result 
merely  in  a vertical  line  intersecting  the  line  of  resistance 
at  x,  viz.,  ohmic  distance  up  to  break,  in  this  case  1,241 
ohms,  an  error  of  1 ohm. 

In  graph  No.  3 the  dotted  line  perpendicular  comes 
approximately  near  the  true  a-,  viz.,  1,240  ohms. 

Graphs  Nos.  4 and  5 illustrate  the  combined  effect  of 
symmetrically  incomplete  adjustments  of  the  Heurtley 


* The  Electrical  Review,  July  27th,  1906.  See  also  Kempe’ 
“ Handbook  of  Electrical  Testing,”  seventh  edition,  page  291. 
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balance,  and  strong  telluric  currents  respectively  against, 
and  in  the  same  direction  as  the  testing  current. 

The  dotted  line  perpendiculars  from  the  points  of  inter- 
section of  the  boundary  lines  respectively  of  the  graph 
formations  k,  l,  m,  n (for  No.  4),  and  o,  p,  q,  R (for  No.  <">) 
are  seen  to  be  almost  symmetrical  in  their  respective  wrong 
results  of  minus  80  ohms  in  the  case  of  No.  4,  and  plus 
70  ohms  in  No.  5. 

An  interesting  point  is  noticeable  in  the  fact  that  the 
strong  telluric  currents,  in  one  case  against,  in  the  other 
assisting  the  testing  current,  influence  the  bridge  readings, 
not  because  of  their  presence  or  direction,  for  the  action  of 
the  E.c.  in  that  respect  is,  of  course,  neutralised  by  the 
bridge  readings  being  observed  to  false  zero.  The  telluric 
currents  in  one  direction  or  the  other  affect  the  bridge  read- 
ings only  in  so  far  as  they  affect  the  total  mean  current 
flowing  through  the  cable  in  the  two  instances  given  in  tests 
Nos.  4 and  5. 

Thus,  a reference  to  the  foregoing  table  will  show  that 
the  milliamperes  from  the  higher  and  lower  testing  powers 
which,  in  No.  3,  without  any  telluric  current,  were  respec- 
tively 11-5  m.a.  and  2'8  m.a.,  were,  by  the  telluric  current 
in  No.  4,  reduced  to  9'6  m.a.  and  1*1  m.a.,  and  No.  5 
increased  to  13'0  m.a.  and  4-l  m.a. 

Seeing,  then,  that  “ other  things  being  equal,  the  smaller • the 
testing  current  the  greater  the  resistance  of  an  exposure ,”  it  is 
clear  that  the  presence  of  a telluric  current  affects  false-zero 
bridge-readings  in  a manner  quite  apart  from  the  theoretical 
automatic  elimination  of  e.c.  error  effected  by  false-zero 
working. 

The  writer,  then,  has  placed  on  record  graphs  4 and  5 in 
fig.  53  merely  by  way  of  submitting  to  fellow-students  some 
points  of  interest  which  may  be  found  worthy  of  some 
further  investigation.  Far  from  wishing  to  dogmatise,  the 
writer  realises  that  in  regard  to  the  behaviour  of  copper- 
exposure  cable  faults  in  all  their  infinite  variety  of  being  and 
ef  attendant  e.c.  conditions,  he  will  ever  remain  a student.* 

{To  be  concluded.') 


k CONDENSER  TELEPHONE  RECEIVER. 


[t  has  long  been  known  that  ordinary  paper  condensers  emit 
* i sound  when  charged  or  discharged,  owing  to  the  mechanical 
vibrations  set  up  between  the  plates.  It  was  found  that  the 
ligher  the  voltage  used,  the  greater  was  the  volume  of  sound 


Pig.  1. 


come  into  use  chiefly  because  of  the  expense  of  the  battery 
and  because  of  the  fact  that  the  tones  were  reproduced  an 
octave  higher  than  the  original.  Other  patents  followed  in 
America  and  Germany,  but  all  still  required  some  form  of 
high  charging  voltage  (100  to  300  volts). 

Some  experiments  carried  out  by  Herr  Karl  Ort  and  Herr 
J.  Rieger  recently  on  the  Duddell  singing  arc  brought  the 
matter  prominently  before  them,  and  have  led  them  to  the 


Fig.  2. 


construction  of  some  greatly  improved  condenser  receivers, 
which  operate  satisfactorily  at  such  low  voltages  as  4 or  6. 
After  trying  many  forms  of  apparatus  they  hit  on  the  plan 
of  keeping  the  condenser  metal  plates  under  uniform 
mechanical  tension,  so  getting  rid  of  the  irregular  vibrations 
at  the  free  edges  of  the  plates.  At  the  same  time  this 
construction  enabled  the  intermediate  layers  of  paper  to 
be  entirely  dispensed  with,  and  to  be  replaced  by  a thin 
coating  of  shellac  or  similar  material.  The  construction  is 
shown  diagram matically  in  fig.  1 , whilst  fig.  2 shows  a collection 
of  the  finished  pieces  of  apparatus.  The  metal  lamime  f are 
held  in  the  two  straining  clamps  m15  hs,  and  these  can  be 
adjusted  exactly  by  means  of  the  screws  Sj. — s4. 

Various  forms  of  connections  were  experimented  with,  one 
of  which  is  shown  in  fig.  3.  Here  the  poles  of  the  con- 
densers Ci  and  c2  are  connected  to  the  two  or  three-cell 


Fig.  3. 


batteries,  B,  b2,  employed  in  the  circuits  of  the  micro- 
phones M,  m2.  The  ordinary  microphone  induction  coils  are 
shown  at  t,  t,.  In  this  way  separate  charging  batteries  are 
entirely  dispensed  with,  and,  when  tried  on  an  8-kilometre 
telephone  line,  quite  satisfactory  results  were  obtained. 

For  a louder  transmission,  the  connections  shown  in  fig.  4 
were  adopted.  Here  the  condensers  were  connected  to 
separate  batteries  b,*  vf , of  some  20  volts  each,  but  as  these 


Fig.  4. 


iroduced,  and  Varley  and  Dolbear  constructed  condenser 
eceivers,  some  25  years  ago,  in  which  the  plates  were  normally 
harged  to  a comparatively  high  voltage  by  means  of  a 
aany-cell  battery,  whilst  the  speaking  voltage  fluctuations 
/ere  superposed  on  this  voltage.  These  telephones  did  not 

* See  “ Localising  High-Resistance  Breaks  in  Cables.”  By 
Rymer- Jones.  H,  Alabaster,  Gatehouse  & Co.,  4,  Ludgate  Hill, 

jOndon,  E.O. 


were  only  used  for  charging  purposes,  they  were  of  quite 
small  dry  cells.  With  this  arrangement,  results  equal  to  the 
ordinary  electromagnetic  receiver  were  obtained.  For  still 
louder  results,  such  as  could  be  heard  all  over  a room,  a con- 
denser voltage  of  at  least  100  volts  is  necessary,  and  as  a 
battery  for  this  value  would  be  too  expensive  in  practice,  a 
dynamo  was  tried  instead,  as  shown  at  D ffig.  5).  This 
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dynamo  took  the  form  of  the  ordinary  central  station  supply 
at  120  volts,  and  the  secondary  winding  of  the  induction 
noil  T served  to  eliminate  the  small  commutation  voltage 
fluctuations,  which  were  otherwise  easily  audible.  In  this 
way,  very  loud  speech  reproduction  was  obtained,  which 


B 


could  be  heard  easily  all  over  a large  room.  The  action  of 
the  dynamo  is  very  important  in  this  result,  for  the  fluctuat- 
ing currents  set  up  in  the  secondary  of  t by  the  microphone 
flow  through  the  windings  of  the  dynamo  and  influence  its 
magnetic  field,  and  so  intensify  the  result. 

Still  better  results  were  obtained  by  means  of  the  connec-  ' 
tions  shown  in  fig.  6.  Here  each  of  the  condensers  was 
influenced  by  the  dynamo  voltage,  which  was  itself  influenced 
by  the  secondary  of  the  microphone  induction  coil  t.  Any 
number  of  condensers  can  be  connected  in  parallel  and  each 
reproduces  the  sounds.  In  some  cases,  in  order  to  protect 


B 
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Fig.  6. 


the  induction  coil  secondary  from  overheating,  it  is  advisable 
to  insert  a condenser  of  sufficient  capacity  ie  series  with  it. 
The  current  taken  from  the  dynamo  is  extremely  small,  so 
that  a quite  small  machine  is  sufficient. 

The  size  of  these  condenser  receivers  is  normally  about 
4x6  cm.,  with  a capacity  of  -015  to  -04  mfd. ; but  the  larger 
the  condenser,  the  louder  is  the  reproduction  with  any  given 
charging  voltage.  For  loud  reproduction,  therefore,  con- 
densers of  *05,  *2  or  even  1 mfd.  were  used,  having  a size  of 
about  12  x 20  cm. 

These  receivers  have  the  advantage  over  electromagnetic 
instruments  of  being  uninfluenced  by  earth  currents,  and, 
also,  the  natural  frequency  of  the  plates  is  not  within  the 
range  of  ordinary  speaking  currents  provided  that  the 
proper  mechanical  tension  is  given  to  the  plates.  On  this 
account,  especially  for  loud  speaking,  the  tones  are  much 
purer  than  with  electromagnetic  telephones.  A full  account 
of  the  system  was  given  in  the  E.T.Z.,  part  28,  1909. 


The  British  Fire  Prevention  Committee. — The 

work  of  this  Committee  for  the  session  that  has  just  commenced 
includes  the  preparation  and  issue  of  reports  in  respect  of  a 
number  of  doors  and  roller  shutters  that  have  been  recently  tested 
by  the  Committee  and  will  be  embodied  in  five  reports.  Two 
reports  are  also  in  preparation  on  fire  extinguishers,  including  a 
petrol  extinguisher.  Regarding  tests  to  be  undertaken  in  the  near 
future,  these  include  a further  concluding  series  of  door  tests 
mainly  relating  to  composite  doors  and  the  matter  of  roofing 
materials  will  also  shortly  have  the  attention  of  the  Com- 
mittee. The  next  testing  days  have  been  arranged  for  the  end  of 
this  month  and  the  beginning  of  next  month, 


REVIEWS. 


Hydro-Electric  Developments  and  Engineering.  By  Frank 

Koester.  New  Yoik : D.  Van  Nostrand  Co.  ; and 

London  : Archibald  Constable  & Co.  Brice  21s.  net. 

This  book  starts  off  with  some  very  striking  data  con- 
cerning the  relationship  between  _ rainfall  and  wooded 
areas.  It  appears  that  the  French  Government  spent 
£700,000  between  1861  and  1877  in  reafforesting  235,000 
acres,  and  the  results  were  so  good  in  promoting  rainfall,  &c., 
that  about  £7,000,000  is  now  being  spent  in  covering 
2 million  acres.  Between  1843  and  B883  the  Ekaterinoslav 
Government  in  Russia  covered  5,000  acres  with  trees,  and 
entirely  changed  a district  subject  to  droughts.  Between 
1893-1897  the  average  rainfall  was  18  in.  for  f reeland,  and 
22  j in.  for  the  forests.  Australians  ought  to  note  this. 

Some  tall  figures  regarding  water  power  in  the  United 
States,  are  quoted.  For  example,  more  than  30,000,000  h.p. 
is  now  available,  and  with  storage  reservoirs  it  could  be 
increased  to  150,000,000  h.p.  To  develop  30,000,000  H.p. 
the  best  steam  plant  would  take  225,000,000  tons  of  coal  per 
annum,  and  with  the  average  steam  engine  plant  as  now 
existing,  more  than  600,000,000  (in  the  book  there  is  a 
printers’  error  here).  At  an  average  price  of  $3  per  ton, 
this  coal  would  cost  $1,800,000,000  per  annum.  At  the 
present  time  only  about  3,000,000  h.p.  is  developed  by 
water  power. 

There  is  an  interesting  reference  to  a steel  frame  dam 
erected  by  the  Helena  Power  Transmission  Co.  across  the 
Missouri  River.  It  was  75  ft.  high  and  630  ft.  long,  with 
the  entire  upstream  side  lined  with  steel  plates  VV  and 
§ in.  thick.  It  failed  in  April,  1908,  but  no  doubt  we  shall 
hear  of  more  steel  dams  ; for  smaller  sizes,  where  transport 
is  difficult,  the  idea  seems  too  good  not  to  be  worked  out 
further.  The  Necaxa  dam  in  Mexico  is  180  ft.  high  and 
1,276  ft.  along  the  top,  it  spreads  out  at  the  base  to  950  ft. 
wide,  and  is  54  ft.  wide  at  the  top. 

Under  the  heading  of  penstocks,  particulars  are  given  of 
those  of  the  Loch  Leven  Water  and  Electric  Co.,  Scotland. 
There  are  six  penstock  lines  6,230  ft.  long,  40  in.  in 
diameter  and  § in.  to  £ in.  thick.  The  lower  sections  carry 
a pressure  of  425  lb.  per  sq.  in.,  and  they  are  in  19'7  ft. 
lengths.  The  concrete  anchor  blocks  are  175  ft.  apart. 

Particulars  of  woodeu  penstocks,  or  stave  pipes,  are  giveD. 
One  for  the  Trenton  Falls  Water-Power  Plant,  Atiea,  New 
York,  is  3,700  ft.  long  and  84  in.  diameter.  The  Gieat 
Northern  Power  Co.,  Duluth,  has  three  wooden  stave  pen- 
stocks 7 ft.  diameter  and  4,000  ft.  long. 

Wooden  and  steel  poles  and  steel  towers  are  treated  veiy 
fully.  The  standard  construction  of  the  future  is  evidently 
going  to  include  steel  towers  about  70  ft.  high,  having  four 
legs  15  ft.  apart,  and  the  towers  arranged  eight  to  ten  to  the 
mile. 

The  pin  insulator,  used  for  pressures  up  to  60,000  volts, 
and  the  suspended  link  insulator  for  pressures  of  100,000 
volts,  are  fully  described.  The  unit  formation  of  the  latttr 
makes  it  possible  to  increase  the  effective  insulation  as  the 
line  voltage  is  raised,  and  the  position  of  the  conductor 
below  the  cross-arm  permits  the  supporting  structure  to  act 
as  a lightning  rod  in  times  of  atmospheric  electric  stress. 

The  usual  spacing  of  conductors  is  as  follows  : — 


5,000  to  10,000  volts 

10.000  to  30,000  „ 

30.000  to  00,000  „ 

60.000  to  100,000  „ 


24  to  36  in. 
36  to  60  „ 
60  to  84  „ 
84  to  96  „ 


Hard-drawn  copper  is  mostly  used.  It  has  an  ultimate 
tensile  strength  of  60,000  lb.  per  sq.  in. ; whereas  aluminium 
has  a tensile  strength  of  28,000,  and  steel  100,000  lb. 
Although  the  conductivity  of  steel,  to  that  of  copper  is  only 
as  12  to  100,  the  stronger  metal  has  already  been  used  for 
long  transmissions,  and  it  is  likely  to  come  still  further  into 
use  for  branch  lines. 

^ Reference  is  made  to  the  corona  effect  of  two  conductors 
near  each  other  when  charged  to  a high  potential.  After 
a certain  value  is  reached,  a bluish  glow  visible  in  the  dark 
surrounds  them,  and  coincidently  with  the  glow,  loss  of 
power  begins.  A further  increase  in  E M.F.  produces  a 
brush  discharge,  which  takes  place  not  from  the  conductor 
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bub  from  the  external  bands  of  the  luminous  envelope. 
This  discharge  results  in  further  augmentation  of  electrical 
loss,  and  is  usually  accompanied  by  a hissing  or  crackling 
noise.  It  is  intermittent  in  character,  and  is  reddish  violet 
in  colour.  The  name  “ Corona  ” has  been  given  to  these 
combined  luminous  manifestations. 

In  Part  III  the  author  describes  in  detail  the  following 
hydro-electric  plants,  which  he  has  picked  out  because  they 
exhibit  different  characteristics  : — 


Ontario  Power,  Canada,  medium  head 
Great  Falla,  U.S.A..,  low  head  - ... 
Necaxa  plant,  Mexico,  high  head  ... 
Kykkelania-Hafalund,  Norway,  low  head 
Urfttalsperre,  Germany,  medium  head 
Uppenborn,  Germany,  low  head  ... 
Brnsio,  Switzerland  to  Italy,  high  head 


60,000  volts 
11,000  and  44,000  volts 

60.000  volts 

20.000  volts 

35.000  volts 
50,010  volts 

50.000  volts 


The  description  of  the  Ontario  Power  Co.  plant  is  sum- 
marised from  five  different  papers.  The  author  gives 
considerable  prominence  to  the  Brusio  transmission,  which  he 
considers  one  of  the  best  engineered  plants  now  at  work. 
There  are  some  {.rioters’  errors ; thus,  Galileo  is  stated  to  have 
said  in  1830 1^)  that  the  laws  governing  the  flow  of  water 
were  not  as  well  known  as  those  governing  the  movements  of 
the  celestial  bodies. 

A valuable  feature  is  the  bibliography  at  the  end  of 
each  chapter.  The  book  is  an  excellent  one  in  every 
way.  E-  K.  S. 


Continuous-Current  Dynamos  and  Motors  and  their  Con- 
trol. Rewritten.  Second  edition.  By  W.  R.  Kelsey, 
B.Sc.,  A.M.I.E.E.  Manchester  : The  Technical  Publish- 
ing Co.,  Ltd.  Price  7s.  6d.  net. 

The  writer  reviewed  the  first  edition  of  this  book  in  the 
-issue  of  July  17th,  1903,  and  is  glad  to  see  that  it  has  come 
out  again  in  enlarged  form,  for  Mr.  Kelsey  has  a lucid  style 
and  selects  his  matter  and  illustrations  well.  In  writing  small 
books  it  is  knowing  what  to  leave  out  that  requires  most 
skill. 

Since  the  first  edition,  the  use  of  equaliser  rings,  inter- 
poles, and  special  constructions  for  steam  turbo-dynamos 
have  come  out,  and  one  naturally  looks  to  see  how  they 
are  dealt  with.  Considering  the  space  at  the  anthors 
disposal,  these  modern  developments  are  well  described. 

When  dealing  with  the  construction  of  poles,  the  author 
refers  to  the  old  device  of  interposing  deep  grooves  on  the  pole 
face,  and  says  that,  unless  the  magnet  can  be  entirely  divided 
by  such  grooves,  the  weakening  of  the  cross  flux  is  simply 
due  to  the  reluctance  of  the  lengthened  path  in  the  iron.  He 
then  gives  a footnote  saying  that  in  Mawdsley’s  patent  field 
the  pole  cores  are  cast  solid  with  the  yoke  ring  and  are  divided 
into  halves  by  a gap  of  considerable  width  openirg  through 
the  yoke.  It  may  be  of  interest  to  mention  that  the  writer 
took  out  a patent  for  a similar  method  of  minimising  cross 
flux  in  1897,  but  he  carried  the  idea  further  by  laminating 
the  poles  and  yoke  in  a plane  at  right  angles  to  the  armature 
disks,  and  arranged  each  lamination  to  go  right  round  from 
one  pole  to  the  next. 

Several  illustrations  show  the  construction  of  high-speed 
commutators,  and  Bourke’s  method  of  interlocking  the  com- 
mutator segments  is  referred  to. 

Calculations  for  a typical  dynamo  are  gone  into  in 
detail,  and  the  last  chapters  on  control  and  testing  are 
good. — E.  K.  S.  _ - . 


The  Story  of  the  Electric  Organ.  By  J.  W.  Hinton,  M.A., 

Mus.I).  London  : Simpkin  Marshall  & Co.,  Ltd. 

It  is  not  often  that  a scientific  publication  has  o’ca-ion  to 
express  an  opinion  upon  a book  such  as  that  now  before  the 
reviewer.  The  advent  of  this  work,  however,  sjfows  that, 
despite  the  sad  plaint  of  the  Postmaster-General  bewailing 
the  lack  of  artistry  in  the  design  of  telegraph  poles,  there  is 
a certain  connection  between  the  science  of  applied  electri- 
city and  the  art  of  music,  or,  perhaps,  one  should  say,  music 
making.  Had  it  not  been  that  the  Editors  in  their  wisdom 
decreed  that  this  work  should  fall  to  the  lot  of  the  present 
reviewer,  who  is  not  wholly  unversed  in  the  internal  mys- 
teries of  the  kist  of  whustles , it  might  have  been  a matter  of 


some  little  difficulty  for  the  whole  of  the  book  to  have  been 
dealt  with.  Mr.  Hinton  says  it  is  folly  for  the  electrical 
arrangements  in  connection  with  an  organ  to  be  entrusted 
to  the  mere  electrician  ; but  really  the  converse  appears  to 
be  equally  true — although  in  the  book  it  is  ignored — for  we 
have  a tale  of  many  attempts  to  apply  eliciricity  to  organ 
control  which  appear  to  have  failed,  or  whose  success  was  a,t 
least  imperfect,  from  the  fact  that  the  “ mere  electrician 
appears  not  to  have  been  consulted  at  all,  or  else  from  the  organ 
builder’s  imperfect  knowledge  of  the  science. 

To  casual  but  inquiring  readers,  for  whom  the  book 
appears  to  have  been  wiitten,  it  may  not  be  without  interest. 
It  explains  very  clearly  the  fundamental  principles  under- 
lying the  control  of  the  keyboard  over  the  access  of  the  wind 
to  the  pipes.  It  shows  how  the  depression  of  a key  through 
the  media  of  sundry  mechanical  connections  causes  the 
opening  of  a valve  or  pallet  which  normally  stops  the  wind 
from  causing  the  pipe  to  sound.  It  is  shown  how  the  inter- 
polation of  a pneumatic  device  which  lessens  the  physical 
work  of  the  player  achieves  the  same  result.  But  here  the 
reviewer  wishes  to  join  issue  with  Mr.  Hinton,  who  regrets 
the  necessity  for  the  latter  device,  saying  that  it  “ absorbs 
the  most  subtle  refinements  of  the  player’s  touch  f which, 
he  says,  is  not  the  case  with  the  purely  me- 
chanical action.  Now,  the  word  touch  in  that  sense, 
divested  of  sentimentality  and  strictly  analjsed,  really 
means  the  player’s  ability  (or  lack  of  it)  to  control  the 
volume  or  intensity  of  sound  emitted  by  means  of  the  digital 
control  at  the  keyboard.  In  the  piano,  the  intensity  of 
the  sound  depends  upon  the  force  with  which  the  key  is 
struck ; but  in  the  organ  the  intensity  of  the  sound  is 
controlled  by  fixed  factors,  the'  “ scale  ” of  the  pipe,  the 
wind  pressure,  &c.,  so  that  the  operation  of  the  key,  whether 
its  effect  be  transmitted  pneumatically  or  otherwise,  cannct 
in  any  way  affect  the  volume  of  sound.  The  reviewer  is 
aware  that  the  word  touch  is  used  in  a wider  sense  than 
this,  but  it  is  an  entire  misuse  of  the  word  ; what  is  really 
implied,  and  no  doubt  what  Mr.  Hinton  means,  is  technique. 
As  a matter  of  fact,  the  reviewer  has  seen,  and  if  he  may  be 
allowed  to  say  so,  has  played  upon  organs  where  the  pneumatic 
control  was  even  more  efficient  from  that  point  of  view  than 
the  somewhat  noisy  mechanical  control,  and  which,  owing 
to  the  absence  of  physical  labour,  were  capable  of  producing 
more  artistic  results. 

The  author  refers  to  the  pneumatic  control  as  paving  the 
way  for  electric  control  by  rendering  possible  an  electro- 
pneumatic system.  Surely  he  has  not  assimilated  the  history 
of  his  subject,  or  has  he  not  read  of  attempts  at  direct 
magnetic  control  ? These  were  not  successful,  owing  to  the 
difficulty  of  obtaining  conveniently  magnetic  power  sufficient 
to  overcome  the  wind  pressure  on  the  pallets.  However,  he 
refers  in  an  added  note  to  attempts  in  this  direction  in 
1826,  whereas  the  original  pneumatic  control  (Barker’s 
lever)  did  notappear  until  after  1834.  The  author  at  cribes 
to  Sturgeon  the  invention  of  the  electromagnet  in  1826. 
Sturgeon  certainly  first  used  that  name,  but  the  credit  is 
due  to  Arago  and  Davy  in  or  about  1821. 

Mr.  Hinton  goes  on  to  describe  in  a lucid  manner,  assisted 
by  admirable  diagrams,  the  several  systems  of  pneumatic- 
electric  control,  and  it  is  gathered  that  the  failure  or  imper- 
fect success  of  all  of  them  is  largely  due  to  the  difficulty  of 
avoiding  damage  due  to  sparking  at  the  contacts.  The 
author  recommends  dipping  mercury  contacts;  rubbing  con- 
tacts are  referred  to,  but  condemned,  owing  to  wear  and 
unpleasant  feel  when  operated.  Touching  cor. tacts  are 
anathema,  “ unless  made  of  massive  gold  . . . platinum 
burns  away  . . . ” ; nickel  is  objected  to  because  of  high 
resistance,  although  said  to  be  suitable  otherwise.  (It  is  not 
clear  how  the  latter  could  be  of  importance,  seeing  that  coils 
of  comparatively  high  resistance  would  be  in  circuit  with 
the  small  amounts  of  nickel  necessary  for  contact  points.) 
Thus  the  organ  builder!  The  “mere  electrician” 
would  unhesitatingly  adopt  rubbing  contacts  of  dissimilar 
metals — platinum  and  silver  for  instance — to  obviate  mutual 
friction,  or  what  is  known  as  a “ tearing  ” action,  and  place  the 
common  device  of  a non-inductive  shunt  across  every  electro- 
magnet, to  absorb  the  self-induced  e.m.e.  and  do  away  with 
the  deleterious  sparking. 

The  author  also  considers  the  application  of  electricity  to 
the  blowin  g of  organs,  and  again  rules  the  electrician  out  of  court 
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whilst  recommending  the  adoption  of  a motor-driven  gear  with 
crankshaft  transmission  to  operate  the  ordinary  bellows. 
Blowing  by  fans  is  the  last  resource  recommended.  Now  the 
reviewer  has  seen  and  played  upon  organs  where  the 
latter  has  been  installed  with  no  little  measure  of 
satisfaction  to  both  the  player  and  the  payer,  even  in  a 
case  where  an  hydraulic  engine — apparently  Mr.  Hinton’s 
ideal — was  ousted  to  make  way  for  a fan.  These  results, 
however,  were  obtained  not  by  the  organ  builder  alone,  as  Mr. 
H inton  suggests  to  be  necessary,  but  by  the  organ  builder  having 
expert  advice  from  a mere  electrician,  which  is  obviously  the 
correct  course  whether  playing  or  blowing  be  concerned. 
Mr.  Hinton’s  acquaintance  with  the  question  seems  to  be 
rather  limited,  for  the  fans  to  which  the  reviewer  refers  were 
installed  by  a firm  (Taylor,  of  Leicester)  who  subscribe  to 
his  book  and  advertise  in  its  fly-leaves. 

In  conclusion,  the  reviewer  would  sum  up  by  quoting  the 
old  proverb  Chacun  son  metier,  which  Mr.  Hinton  seems  to 
ignore.  R.  M.  H. 


THE  LYONS  COMBINED  DIRECT-CURRENT 
AND  SINGLE-PHASE  STREET  RAILWAY. 


Following  what  has  become  common  practice  in  America  and  has 
also  been  occasionally  tried  in  Europe,  the  Lyons  Omnibus  and 
Street  Railway  Co.  have,  since  the  beginning  of  the  year,  been 
operating  their  extensive  lines  on  the  mixed  current  system  using 
a 600-volt  direct-current  supply  for  the  central  parts  of  the  town, 
and  a 6,600-volt  single-phase  supply  for  the  outlying  districts.  In 
one  direction  the  line  extends  a distance  of  7f  miles  (3  miles 
direct-current)  and  another  4 j miles  is  to  be  added  later.  In  the 
other  direction  the  line  is  13  miles  long  (3|  miles  direct-current) 
and  is  to  be  extended  to  St.  Bremaz,  a distance  of  37  miles. 

Standard  gauge  rails  are  employed,  and  they  are  bonded  with  50 
sq.  mm.  Chicago  bonds.  The  trolley  wire  is  of  figure- 8 form 
and  50  sq.  mm.  in  section.  It  is  suspended  from  a 7-strand  steel 
cable  by  triple-petticoat  insulators  tested  to  50,000  volts. 

Inside  the  town  Mannesman  tubular  poles  with  steel  arms  are 
used  for  suspension,  while  in  the  suburbs  160  mm.  H iron  masts  are 
employed,  and  at  stations  cross  wire  bridge  suspensions  are  used. 

On  the  straight  the  poles  are  from  35  to  54  m.  apart.  The  poles 
are  supported  in  concrete  and  are  metallically  connected  to  the 
rail. 

Section  cut-outs  are  introduced  at  3 km.  intervals.  These  are 
in  the  form  of  overload  oil  cut-outs,  and  are  placed  in  separate 


the  attendant  when  the  automatic  cut-outs  operate  through  short 
circuits  or  overloads. 

The  junction  points  between  direct  and  alternating  supply  are 
made  dead  sections,  and  an  automatic  switch  on  the  roof  of  the 
car  makes  the  necessary  changes  in  the  connections  at  these  points. 


Fig.  2. — Oompensated-Sertes  Traction  Motor,  Lyons 
Street  Railway  ; A,  Complete  Motor  ; B,  Stator. 


The  rolling  stock  consists  at  present  of  three  cars  on  each  of  the 
two  main  sections  of  line.  A 30-minute  service  is  given  on  one 
section  and  an  hourly  service  on  the  other  section,  but  these  are 
expedited  to  20-minute  and  30-minute  services,  respectively,  on 
Sundays  and  holidays.  The  maximum  speed  of  the  cars  is  31  miles 
per  hour  and  the  average  speed,  exclusive  of  stops  at  the  end 


CONTROLLER  DRUMS 
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small  chambers  containing  also  a lightning  arrester  and  an  earthing 
arrangement  for  use  when  repairs  are  being  carried  out  on  the 
section. 

The  h.t.  linesare  supplied  through  two  feeders,  2^  and  4 miles  long, 
from  a separate  sub-station  while  the  direct-current  lines  are  sup- 
plied direct  from  the  town  station.  The  sub-station  contains  two 
motor-generator  sets  each  composed  of  a 380-h.p.  450  rev.  600-volt 
d o.  motor  directly  coupled  to  a 225-k.v.a.  6,600-volt  16-cycle 
single-phase  alternator  with  exciter  attached.  One  of  these  sets  is 
sufficient  for  the  normal  load,  Optical  and  acoustic  signals  notify 


stations,  is  15  miles  per  hour.  The  cars  rest  on  two  two-axle  Brill 
trucks,  the  gross  length  of  the  car  is  36  ft.  and  the  breadth 
6 ft.,  the  distance  between  truck  centres  is  21  ft.  and  the  distance 
between  the  two  truck-axles  is  4 ft.  Each  car  accommodates  50 
passengers.  The  entrance  is  in  the  middle . and  a driver’s  compart- 
ment is  arranged  at  each  end.  First  and  second  clasB  accommodation 
is  provided. 

The  electrical  eqiiipment  of  the  cars  was  supplied  by  the  French 
Weitinghouse  Go.,  and  on  each  car  it  consists  of  two  45-h.f.  motors, 
a 66-k.v.a,  ^auto-tranBformer,  two  three-drum  controller  switches 
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the  automatic  d.O.  to  a.o.  switch,  a d o.  lightning  arrester  and 
an  a.c.  one,  main  switches,  cut-outs,  resistances,  a 5-h.p.  d.c. 
and  a.c.  air-compressor  motor,  two  trolley  wheel  collectors  for  d c. 
and  a pneumatic  pantograph  collector  for  a c.  A diagram  of  the 
connections  is  shown  in  fig.  1.  The  motors  (fig.  2)  are  compensated 
series  ones  with  resistance  connections  between  the  commutator  and 
the  winding,  and  they  can  operate  with  either  300  volts  D C.  or  with 
300  volts  15  cycles  a.c.  Each  motor  drives  one  of  the  undcr-tru<  ks 
through  single-reduction  spur  gearing.  The  motor  characteristics 
are  shown  in  fig.  3.  When  supplied  with  d.c.  the  two  motors  are 
worked  permanently  in  series,  whilst  with  alternating  current  they 
are  connected  in  parallel.  The  controller  used  has  three  rotating 
drums  : — One  reversing  drum  for  use  with  both  d.c.  and  a c.  supply, 
one  drum  for  speed  regulation  on  d c and  one  for  speed  regulation 
on  a c.  The  regulation  with  d.c.  is  effected  by  means  of  resistances 
as  usual,  whilst,  for  the  sake  of  economy  on  the  long  runs  with  a.c., 
the  regulation  with  a.c.  is  effected  by  varying  the  voltage  at  the 
motor  terminals  between  100  and  315  volts  by  means  of  the  auto- 
transformer. 

Only  one  controller  handle  is  supplied  to  the  driver.  This  fits 
both  the  d.c.  and  the  a.c.  drums  and  has  to  be  changed  from  one  to 
the  other  as  soon  as  the  supply  changes.— E.  K.  awl  B. 


A VILLAGE  LIGHTING  SCHEME. 


Recently  we  referred  to  the  introduction  of  the  electric  light  at 

the  old-world  village  of  QrassiDgton,  in  Yorkshire. 

Although  only  a village  of  some  500  inhabitants,  on  the  bank  of 
the  River  Whaife,  GraBBington  has  some  claims  to  township,  as  it 
was  granted  a charter  as  far  back  as  1286,  and  was  a market  town 
of  some  importance  up  to  50  years  ago,  with  tanning  and  mining 

industries.  . 

Grassington  stands  some  700  ft.  above  the  sea,  and  it  is  now 
recognised  as  a health  resort. 

The  originator  of  the  scheme  for  electric  lighting  was  Mr.  James 
Crowther,  and  to  Mr.  Charles  Pullan,  of  Bradford,  belongs  the 
credit  for  suggesting  and  carrying  out  the  actual  scheme. 


P.D.M.  Genebatob  and  Main  Switchboabd,  Gbassington. 


From  an  electrical  point  of  view,  the  plant  would  be  uninterest- 
ing but  for  the  fact  that  it  is  such  a small  one  and  for  a public 
supply  undertaking. 

The  prime  mover  consists  of  a 26-in.  vertical  shaft  8amson  water 
turbine,  capable  of  developing  30  9 b.h  p.  under  a woiking  head  of 
8 ft.  of  water.  The  tutbine  is  of  the  mixed  flow  type,  and  with  an 
8 ft.  fall  will  pass  2,623  cb.  ft.  of  water  per  minute  and  run  at 
17 j b.p  m.  It  is  a standard  machine  of  its  type,  having  buckets 
cf  heavy  flanged  mild  steel.  The,  centre  boss  and  ring  is  cf  cast- 
iron,  keyed  to  a heavy  steel  vertical  shaft.  The  guide  casing  and 
discharge  cylinder  is  of  cast-iron,  with  all  flanges  and  joints 
machined  and  bolted  together. 

The  shaft  of  the  turbine  is  extended  with  a length  of  Bteel  shafting 
3 in.  dia.,  on  the  top  of  which  is  a cast-iron  wheel  fitted  with  beech 
c ogs  and  gearing  on  to  a horizontal  shaft  arranged  to  run  at  260  b.p.m. 


The  spindle  for  gate  gearing  is  also  extended  and  carried  forward 
into  the  power  house. 

Mounted  on  the  horizontal  Bhaft  is  a cast-iron  belt  pulley  which 
drives  the  generator  by  means  of  a 6-in.  cotton  woven  belt.  The 
horizontal  and  vertical  shaft  bearings  are  provided  with  sight  feed 
lubricators,  thus  enabling  the  whole  plant  to  run  long  periods 
without  attention. 

The  dynamo  is  of  open  protected  multiple  compound-wound  type, 
direct-current,  capable  of  giving  an  output  of  20  kw.  at  1,100  B p.m. 
and  is  fitted  with  commutating  poles.  The  pressure  of  supply  at 
the  consumers’  terminals  is  230  volts. 

The  switchboard  calls  for  little  remark  ; it  is  built  up 
on  enamelled  slate  mounted  on  teak  battens  and  provided 


Tubbo-Genebatob  House  ; Gbassington  Electbic  Supply. 


with  the  following Everett,  Edgcumbe  voltmeter  and  ammeter, 
voltmeter  key,  lamp  bracket,  D.P.  main  switch  and  fuses,  and  shunt 

regulator.  ....  ...  . , 

The  power  house  consists  of  a wooden  building  with  corrugated 
iron  roof,  the  whole  being  securely  bolted  down  to  foundations. 
The  principal  dimensions  are  20  ft.  long  X 9 ft.  wide  and  7 ft.  6 in. 
high  to  eaves  with  a lean-to,  built  over  the  turbine  pit  to  cover  the 
gearing,  8 ft.  X 8 ft. 

Immediately  outside  the  power  house  at  a point  near  the  switcn- 
board  is  the  terminal  pole  carrying  the  main  feeder  cables,  these 
being  19/15,  single  braided  and  compounded  aerial  cables.  These 
are  carried  across  the  river  and  for  a distance  of  approximately 
600  yd.  across  fields  and  open  country.  The  poles  are  the 
ordinary  creosoted  stock  pattern  30  ft.  Long,  except  in  one  or  two 
special  cases,  and  provided  with  oak  arms  carrying  insulators. 

At  a point  at  the  bottom  of  the  village  these  cables  terminate  at 
a distribution  board  consisting  of  slate  panels  mounted  on  teak 
battens  and  fitted  with  bus-bars,  S.P.  knife  switches  and  D P.  porce- 
lain handle  replacement  type  fuses  to  control  distribution  mains. 
This  board  is  fitted  inside  a weatherproof  cupboard,  on  the  pole, 
about  10  ft.  from  the  ground. 

The  distribution  mains  from  this  point  consist  of  7/14  aerial 
cables  of  the  same  class  as  the  others,  and  are  run,  as  far  as  possible, 
at  the  back  of  the  houses,  so  as  to  be  out  of  sight.  Advantage  has 
been  taken  of  the  opportunity  of  using  bracket  supports  on  chimneys 
to  do  away  with  poles,  where  convenient. 

From  the  foregoing  it  will  be  seen  that  the  whole  distribution 
system  is  arranged  overhead,  and  the  services  will  be  taken  off  at 
the  nearest  and  most  convenient  points. 

The  price  for  lighting  is  5d.  per  unit,  and  Reason  electrolytic 
meters  are  used.  Power  rates  for  heating,  Bmall  motors,  &c.,  will 
be  specially  arranged  between  the  company  and  the  consumers,  as 
they  will  be  very  few.  It  will  be  noticed  that  the  plant  is  of  the 
simplest  description  throughout,  this  being  necessary  for  many 
reasons.  In  the  first  place,  capital  cost  had  to  be  kept  down 
to  a minimum,  and  the  plant  had  to  be  made  as  simple  as 
possible,  not  only  to  reduce  wear  and  tear,  but  to  enable  it  to 
be  left  for  long  periods  without  attention  ; it  had  to  be  so 
designed,  and  of  such  a nature,  that  it  will  not  be  necessary  for  an 
engineer  to  be  in  constant  attendance,  as  it  will  be  readily  under- 
stood that  the  revenue  accruing  from  a station  of  this  size  will  not 
warrant  a large  wage  bill.  _ 

Apart  from  a guarantee  which  the  engineer  has  given,  Mr.  Pullan 
will  act  as  electrical  and  general  adviser  to  the  company.  It  is  to 
be  hoped  that  this  electricity  scheme  will  be  the  forerunner  of 
many  similar  ones  utilising  streams  and  rivers  in  this  country  with 

low  falls.  T 

The  water  turbine  and  gearing  were  supplied  by  Messrs.  James 
Gordon  & Oo.,  of  London  ; the  generator  by  the  Phcemx 
Dynamo  Manufacturing  Co.,  Ltd.,  of  Bradford  ; the  cables  by 
the  British  Insulated  & Helsby  Cables,  Ltd.,  of  Prescot;  and 
the  switchboards  by  the  Midland  Manufacturing  Co.,  Ltd.,  of 
Birmingham. 
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SOME  RECENT  CASES  OF  INTEREST  TO 
THE  ELECTRICAL  WORLD. 


As  we  have  recently  entered  upon  a new  legal  year,  it  may 
be  timely  to  examine  some  of  the  important  cases  which  have 
lately  occupied  the  attention  of  the  Courts.  Cases  actually 
relating  to  electricity  are,  of  course,  few  and  far  between  ; 
but  there  are  many  decisions  which  indirectly  concern  those 
who  consume  and  supply  electricity. 

Agreements  in  restraint  of  trade  often  have  to  be  con- 
sidered by  the  Courts.  An  electrical  firm  which  engages  a 
traveller  or  other  servant,  naturally  endeavours  to  protect 
itself  against  the  possibility  of  such  a man  entering  into 
competition  with  them  after  the  end  of  his  time.  A covenant 
providing  for  this  must  be  reasonable  if  it  is  to  be  enforce- 
able. One  case  (Leng  v.  Andrews,  1909,  1 Ch.  763)  affords 
an  illustration  of  what  is  not  a reasonable  covenant.  In  that 
case  a reporter  who  had  been  taken  on  the  staff  of  a Sheffield 
paper  agreed  that  he  would  not,  after  leaving  the  service  of 
the  paper,  “ either  on  his  own  account,  or  in  partnership  with 
any  other  person,  be  connected  as  proprietor,  employe,  or 
otherwise,  with  any  other  newspaper  business  carried  on 
within  a certain  radius  of  Sheffield.”  This  was  held  to  be 
an  unreasonable  covenant,  and  therefore  void. 

A question  affecting  the  supply  of  the  electricity  arose  in 
the  case  of  the  County  of  Durham  Electrical  Power  Distri- 
bution Co.  v.  Inland  Revenue  Commissioners  (1909  1 K.  B. 
737).  There  a supply  of  electric  current  was  deemed  to  be 
a supply  of  goods  rather  than  the  doing  of  work.  The 
appellants  had  agreed  to  supply  a customer  for  seven  years 
with  electric  current  for  various  purposes  at  Id.  per  unit, 
with  a fixed  minimum  charge  to  be  paid  each  quarter.  This 
agreement  was  deemed  to  come  within  Schedule  I of  the 
Stamp  Act,  1891,  and  duty  was  held  to  be  payable  at  the 
rate  of  2s.  6d.  on  the  aggregate  amount  of  that  minimum 
quarterly  payment  for  the  period  of  seven  years. 

With  regard  to  telegraphs  and  telephones,  the  case  of  the 
Postmaster-General  v.  National  Telephone  Co.,  100  L.T. 
Rep.  659,  involved  an  important  point.  The  question  at 
issue  was  the  extent  of  the  monopoly  purchased  by  the  State 
in  telegraphs  and  telephones  some  40  years  ago.  The 
respondents’  claims  would,  if  they  had  been  established, 
have  knocked  the  bottom  out  of  the  purchase.  It  was 
finally  held  that  private  lines,  such  as  those  from  a man’s 
office  to  his  private  house,  or  from  a head  to  a subsidiary 
office,  are  excepted  from  the  monopoly  ; but  the  class  of 
private  line  which  would  connect  two  or  more  separate  and 
independent  persons  or  businesses  are  within  it,  as  are  also 
unlicensed  electric  signals  where  no  telephone  is  used. 

The  legal  position  of  trade  unions  has  been  considered  in 
various  cases.  Thus,  in  Jones  v.  South  Wales  Miners’ 
Federation,  it  was  held  that  an  addition  to  the  rules  of  a 
union  providing  for  miners’  levies  for  Parliamentary  repre- 
sentation was  illegal.  In  another  case  (Conway  v.  Wade)  a 
union  official  went  to  the  plaintiff’s  employer  and  threatened 
to  call  the  men  out  if  the  plaintiff  was  not  discharged.  The 
employer  discharged  the  man,  who  promptly  sued  the  officer 
for  damages.  The  House  of  Lords  decided  in  favour  of  the 
plaintiff,  holding  that  busy  bodies  and  outsiders  who,  in  the 
absence  of  any  trade  dispute,  interfere  with  contracts,  are 
liable. 

There  is  one  case  relating  to  water  supply  which  is  indirectly 
of  great  interest  to  those  who  supply  electricity.  The  question 
has  often  been  raised  in  the  columns  of  the  Electrical 
Review — can  an  electric  lighting  company  supply  electricity 
to  a consumer  whose  premises  are  on  the  boundary  of  its 
supply  area,  and  can  the  electricity  so  supplied  be  used  on 
that  part  of  the  premises  which  is  without  the  boundary  ? 
This  question  has  been  decided  in  the  negative  in  relation  to 
gae — when  it  was  held  that  a supply  given  to  a railway 
company  at  its  terminus  could  'not  be  lawfully  distributed 
by  it  to  other  places  along  the  line  outside  the  area  of 
supply.  In  the  case  of  Attorney-General  r.  West  Gloucester 
Water  Co.,  it  appeared  that  a water  company  was  authorised 
to  supply  a parish.  The  company  agreed  to  supply  a man 
who  was  in  the  next  parish,  the  mains  being  carried  to  the 
boundary,  and  thence  by  a pipe  laid  at  the  consumer’s 
expense.  This  was  held  to  be  ultra  vires , the  Court  holding 
that  supply  took  place  at  the  place  of  consumption. 


There  is  one  point  in  the  law  relating  to  highways  which 
is  often  discussed,  and  which  is  of  interest  to  large  con- 
tractors. Where  traffic  of  an  “ extraordinary  ” character  is 
led  along  a highway,  the  law  provides  that  the  cost  of  re- 
pairing the  damage  occasioned  by  that  traffic  shall  not  be 
paid  by  the  ratepayers,  but  by  the  person  responsible  for  the 
traffic.  Thus,  suppose  the  erection  of  a dam  for  a reservoir 
necessitates  bringing  hundreds  of  tons  of  earth  along  a road, 
to  the  detriment  of  the  hard  highway,  the  person  “ by  or  in 
consequence  of  whose  order  ” the  traffic  was  conducted,  would 
be  responsible  for  it.  The  action  to  recover  these  expenses 
must,  however,  be  brought  within  six  months  from  the  date 
of  the  completion  of  the  work.  It  has  been  held,  in  a recent 
case,  that  this  means  completion  of  the  whole  work. 

In  the  domain  of  law  which  governs  the  relationship  of 
master  and  servant,  there  have,  of  course,  been  numerous 
decisions  during  the  past  year.  The  more  important  of 
these  have  been  noticed  in  the  columns  of  the  Electrical 
Review  from  time  to  time,  but  there  are  one  or  two  which 
may  be  mentioned.  The  following  have  been  held  to  be 
“ accidents  ” within  the  meaning  of  the  Compensation  Act. 
The  bite  of  a cat  in  a stable — the  person  bitten  being  a 
teamster  ; a fall  from  a ladder  between  a ship  and  a quay, 
the  victim  being  a night  watchman  going  ashore  to  get 
refreshment.  It  has  been  held,  however,  that  a man  found 
drowned  in  a dock  alongside  his  ship  was  not  the  victim  of 
an  accident,  there  being  nothing  to  show  that  the  accident 
arose  out  of,  and  in  the  course  of,  his  employment. 


THE  FETISH  OF  THE  STEADY  JOB 

A Minor  Philosophy. 


There  has  of  late  years  been  a wild  and  undignified  rush 
for  the  permanent  position,  and  its  effect  is  being  felt  in  every 
trade  and  profession.  A man  has  no  sooner  left  college  or 
finished  his  apprenticeship,  than  he  becomes  painfully  aware 
of  the  difficulties  of  getting  on.  It  comes  to  him  as  a sudden 
shock  like  a cold  douche,  and  the  reaction  is  severe  and 
disastrous. 

The  modern  tendency  is  to  avoid  hardship,  risk  and 
worry  at  all  costs,  and  the  only  means  of  accomplishing 
this,  as  it  seems  to  the  immature  mind,  is  to  obtain  some 
berth  where  the  possibilities  of  dismissal  are  rare  since  the 
responsibilities  are  nil,  and  where  there  is  a prospect  of  an 
uninterruptedly  quiet  life  with  a pension  in  the  future. 
Hence  the  Government  job,  or  a humble  post  in  one  of  the 
large  firms  which  never  die,  is  the  thing  to  be  aimed  at. 
The  excuse  for  this  desire  is  almost  invariably  the  same — 
that  a man  wishes  to  settle  down,  which  is  one  way  of 
stating  that  he  wants  to  put  a millstone  round  his  neck. 

It  is  true  that  such  men  lead  comfortable  lives — it  is 
true  they  have  no  worries — that  they  do  not  want.  They 
speak  vaguely  about  the  value  of  optimism,  and  they  pity 
the  men  who  fight  for  their  livelihood,  but  they  are  the 
most  drear  and  dismal  of  pessimists — the  real  pessimists 
who,  when  they  predominate,  will  be  the  ruin  of  every 
country.  Incentive  is  dead  within  them,  therefore  they 
have  no  ambition,  since  it  makes  not  the  least  difference 
whether  they  are  workers  or  sluggards — whether  they  are 
brilliant  or  dull.  There  is  a sort  of  trade  unionism  in  all 
the  steady  jobs,  particularly  those  under  the  Government, 
which  prevents  one  man  from  moving  faster  than  his 
fellows,  and  yet  the  very  holders  of  these  positions  are  the 
first  to  decry  trade  unionism,  of  which  they  know  nothing, 
while  unconsciously  exemplifying  its  most  glaring  weakness. 

It  is  the  outcome  of  pure  cowardice  and  a failure  to 
appreciate  the  true  object  of  life  which  brings  about  this 
state  of  affairs.  Is  it  the  aim  and  end  of  all  things  that  we 
should  settle  ourselves  into  a comfortable  routine,  serene  in 
the  knowledge  that  nothing  can  make  any  difference  to  us  ? 
Is  it  the  men  who  act  on  this  principle  who  count  in  the 
world  ? These  queries  scarcely  need  an  answer.  The 
whole  world’s  history  goes  to  prove  that  the  man  with  the 
steady  job  has  never  done  anything  to  aid  progress  or  to 
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play  his  part  in  the  real  evolution  of  things.  ^ hy  should 
he?  One  must  take  the  world  as  it  is,  and  not  senti- 
mentalise. If  a man  does  not  gain  personally  by  any  deed 
of  his  own  he  will  not  take  the  trouble  to  do  it,  and  the 
holder  of  the  permanent  position,  who  knows  what  his  state 
will  be  in  the  next  year  and  in  the  next  twenty  years,  has  no 
reason  to  attempt  to  move  out  of  his  groove.  He  has  his 
hobby — he  reads  novels,  perhaps,  and  calls  himself  cul- 
tured ; he  may  be  a theatre-goer,  and  think  he  is  literary, 
or  he  may  even  aspire  to  plentiful  visits  to  picture  galleries 
and  deem  himself  artistic.  But  he  does  not  count.  . He 
leaves  the  world  as  he  entered  it,  and  has  therefore  no  right 
of  existence. 

We  have  only  to  examine  the  history  of  the  rise  and  fall 
of  nations  in  the  last  decade  to  see  immediately  the  effect  of 
this  tendency.  The  wonderful  advance  of  the  United  States 
people  in  every  direction  is  in  reality  due  to  nothing  else 
than  the  uncertainty  of  tenure  of  position — to  this  meta- 
phorical sword  of  Damocles  which  hangs  over  the  head  of 
every  man,  who  knows  that  any  day  may  find  him  deprived 
of  his  means  of  livelihood.  We  call  America  an  enterprising 
nation,  but  that  is  only  our  old-fashioned  way  of  expressing 
the  fact  that  the  inefficients  are  being  killed  off— literally 
being  starved  out  of  existence. 

The  American  has  been  brought  to  learn  that  special- 
isation is  valueless,  since  he  may  not  be  to-morrow  where  he 
is  to-day  ; therefore,  he  becomes  self-reliant  and  afraid  to 
tackle  nothing,  simply  because  he  knows  that  if  this  fear 
grips  him  he  is  lost.  Of  course,  he  may  make  mistakes  and 
fall,  but  such  failure  helps  the  ultimate  prosperity  of  the 
nation,  however  disastrous  it  may  be  to  the  individual.  To 
the  American,  marriage  and  the  “ settling  down  ” process 
are  but  minor  considerations,  and  the  only  thing  worth 
living  for  is  work  with  its  consequent  advancement,  personal 
in  aim  but  national  in  importance.  It  does  not  make  life 
more  comfortable,  but  it  makes  it  infinitely  more  interesting 
and  worthy.  The  Germans  are  following  on  exactly  the 
same  lines,  and  to  prove  that  the  reverse  holds  good,  we 
have  only  to  cast  a glance  at  our  nearest  neighbours.  Why 
is  France  a decadent  nation  ? Those  who  delve  deeply  into 
, the  economic  conditions  of  peoples  may  arrive  at  all  manner 
s of  complex  conclusions,  but  the  real  one  in  this  case  is  quite 
j elemental.  Every  French  mother — the  ruler  in  family 
| matters — from  the  day  of  her  child’s  birth  looks  forward 
I to  nothing  with  such  intense  hope  as  to  see  her  son  fixed 
; in  some  permanent  post,  preferably  under  the  Government, 

: where  his  future  is  as  inevitable  as  the  movement  of  the 
| earth.  What  chance  has  the  child  always  tied  to  apron 
| strings  till  he  reaches  manhood  when  he  finds  his  life  a closed 
book  ? 

Let  us  look  at  the  matter  broadly.  Nobody  denies,  in 
theory,  that  self  does  not  count,  but  that  all  things  should 
i be  viewed  from  their  effect  upon  the  final  evolution  of  the 
universe.  Personal  comfort,  therefore,  should  not  enter 
into  the  question,  but  it  does,  and  we  must  attain  the  desired 
result  through  some  other  means,  until  humanity  reaches 
the  stage  of  sinking  the  self.  This  means  is  none  other 
than  that  which  has  been  arrived  at  in  America  by  a natural 
process.  Steady  jobs  should  be  made  impossible,  and  all 
men  should  fight  to  their  last  ounce  for  their  very  existence. 

: Some  would  suffer  in  the  competition,  some  would  fall  and 
be  trampled  on,  but  the  real  men  would  rise  to  greater 
heights  untrammelled  by  the  retarding  influence  of  those 
with  no  incentive,  for  it  is  undeniable  that  under  the  present 
conditions  in  England  the  weak  can  keep  back  the  strong  ; 
one  need  not  particularise  except  to  say  that  the  Government, 
county  councils  and  municipal  authorities  are  particularly 
bad  offenders. 

It  may  be  said  that  this  philosophy  makes  no  allowance 
for  mediocrity,  of  which  the  majority  of  the  engineering  pro- 
fession is  constituted,  but  the  fact  is,  it  has  for  its  aim  the 
■ annihilation  of  mediocrity  and  the  production  only  of  super- 
men. Not  that  those  we  now  call  mediocre  would  be 
stamped  out,  but  rather  would  they  rise  to  the  higher 
state  themselves  through  force  of  circumstances,  since  they 
would  have  no  alternative.  Let  no  man  be  certain  of  his 
position,  let  him  fight  every  day  of  his  life  for  what  he  has, 
and  the  nation’s  progress  will  be  as  rapid  as  if  it  were  com- 
posed entirely  of  those  whom  we  now  call  great, 
i A.  P.  C. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


HONDURAS  REPUBLIC.— It  is  necessary  that  the  exact  net  and 
gross  weights  in  kg.  should  be  marked  on  each  package  and 
specified  on  invoices,  bills  of  lading,  and  certificates  of  origin. 
The  net  weight  of  each  class  of  goods  should  be  stated,  and 
information  as  to  the  origin  of  the  goods  should  be  given  on 
all  documents.  Invoices  must  be  made  out  in  Spanish  on 
special  forms  to  be  obtained  at  the  Consulates  of  the  Republic 
in  the  country  of  origin.  Four  copies  of  invoices  must  be 
made  out  and  signed  by  the  Consul  of  the  Republic. 
A fee  of  8s.  is  charged  for  invoices  of  £20  value.  Goods 
are  dutiable  according  to  the  chief  component  material 
without  taking  into  consideration  accessory  parts  of  other 
materials  entering  therein  as  ornaments.  In  case,  however, 
the  apparent  ornamental  part  should  represent  about  one 
half  of  the  total  weight  of  the  goods,  duty  is  chargeable  on 
the  highest  taxed  component  material.  Duties  are  payable 
in  currency. 


Peso  currency  = about  Is.  8d.  Kg.  = 2 '204  lb. 


Steel  wire  ...  

Copper  and  brass  wire 

Iron  and  telegraph  wire,  steel  and  iron  bars,  lead  pipes 

Pottery  

Aluminium  manufactures  ... 

Chandeliers,  crystal 

„ metal 

..  g°ld  

„ silver •••  

Wire  cables,  boilers  and  their  accessories 

Candelabra  of  crystal,  iron  or  brass  

gold 

„ silver 

„ white-metal 

„ gilt  

Caoutchouc,  raw 

„•  manufactures  not  specified  ... 

Copper,  un wrought  or  plates 

„ manufactures  not  specified  

Street  lamps... 

Glass  lanterns,  reflectors 

Gutta-percha  manufactures  not  specified 

Implements  for  arts  and  trade  

Instruments,  scientific 

Lamps  of  all  kinds,  lamp  globes 

Chinaware,  porcelain  manufactures  _ ••• 

Rails,  axles,  wheel  tires,  mining  machinery,  turbines, 

cranes,  steam  engines,  electric  motors  

Machinery  and  electric  supplies,  not  specified 

Lamp  shades... 

Lightning  conductors 

Telephones,  telegraphs  and  their  accessories  


Pesos 
l>er  kg. 
•20 
•50 
TO 
TO 
200 
TO 
•20 
10  00 
6 00 
•04 
TO 
10-00 
. 4-00 
2-00 
100 
•20 
1 00 
TO 
•20 
1 00 
76 
•50 
•20 
•50 
•20 
•20 

•02 

TO 

•70 

•02 

TO 


Note.— To  date  from  August  1st,  1909,  it  was  proposed  to  admit 
free  of  duty  machinery  and  tools  for  roads,  agriculture,  min- 
ing and  industries,  machines  and  materials  for  railways, 
tramways,  &c.,  but  it  is  not  certain  whether  these  proposals 
have  been  put  into  force,  the  matter  having  been  left  to  the 
option  of  the  Government. 


ICELAND. — No  import  duties  are  levied  on  electrical  and  similar 
goods  on  importation  into  Iceland. 


Electrical  Contracts  for  Glasgow  Drainage  Scheme. 

— Messbs.  Hamilton  Bros.,  of  Glasgow,  have  recently  secured  an 
order  for  36  of  their  “ W.  H.”  motor  control  panels  for  the  Glasgow 
Corporation  main  drainage  scheme,  Outfall  Works,  Shieldhall, 
Glasgow.  Each  panel  consists  of  slate,  l.|  in.  thick,  having 
ammeter,  ironclad  switch,  bell  push,  and  “ W.  H.”  ironclad  motor 
starter  mounted  thereon.  The  apparatus  on  Beveral  of  the  panels 
has  to  be  damp,  dust  and  gas  proof,  and  all  the  “ W.  H.”  starters 
are  fitted  with  hinged  covers,  no  asbestos  being  used  in  their  con- 
struction. All  the  apparatus  is  of  British  manufacture  throughout, 
being  made  at  the  firm’s  Edinburgh  works. 

Messes.  Weight  & Wood,  Ltd.,  of  Halifax,  have  recently 
secured  the  contract  (through  their  Scottish  agents,  Messrs. 
Hamilton  Bros.,  of  Glasgow)  for  several  of  their  direct-current 
motors,  varying  in  horse-powers  from  3 to  30,  for  the  Glasgow 
Corporation  main  drainage  scheme.  These  machines  are  of  the 
firm’s  totally  enclosed  type,  fitted  with  split  frames  and  bearings, 
and  auxiliary  poles,  aDd  are  capable  of  withstanding  an  overload 
of  30  per  cent,  for  two  hours.  The  scheme  in  question  is  one  of 
the  largest,  if  not  the  largest,  in  this  country  dealing  with  sewerage, 
and  will  be  in  complete  operation  early  next  year. 

Canada— Thk  National  Carbon  Co.,  of  Cleveland, 
U.S.A.,  is  going  to  build  a large  factory  in  Toronto  for  the  manu- 
facture of  dry  batteries  and  carbon  products. 
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NEW  PATENTS  APPLIED  FOR.  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trioal  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


25,064.  11  Improvements  relating  to  electrio  incandescent  lamps."  F.  H. 

Hall.  November  1st. 

25,083.  “ Improvements  in  and  relating  to  electric  safety  fuses,"  R.  Taussig 
November  1st.  ^ 

25,036.  “ Improvements  in  apparatus  for  use  in  the  eleotro  deposition  of  iron." 
S.  O.  Cowpee-Ooles.  November  1st. 

25,103.  "Improvements  in  the  construction  and  manufacture  of  condensers 
and  artificial  line  for  use  in  duplex  telegraphy.”  A.  Muirhead  and  Muirhead 
and  Co.,  Ltd.  November  1st. 

25,112.  " Improvements  relating  to  telephonic  receivers,”  E.  A.  Graham. 

November  1st.  (Complete.) 

25,129.  “ Improvements  in  or  relating  to  electric  signalling  systems.”  H.  T. 
Hansen.  (Date  applied  for  under  Sec.  91  of  the  Act,  October  3rd,  1908,  being 
date  of  application  in  United  States.)  November  1st.  (Complete.) 

25,132.  “ Improvements  in  and  relating  to  eleotric  switches.”  W.  A.  Morse, 
November  1st.  (Complete.) 

25,144.  “ Improvements  in  or  relating  to  dynamo-electric  machines  or 

electro-magnetio  power  devices.”  A.  Kendal,  T.  Smith  and  P.  Good.  Novem- 
ber 1st. 

25,156.  “ Improvements  in  electrical  switches.”  8.  Evered  and  Everkd 
and  Co.,  Ltd.  November  1st. 

25,175.  “ Improved  controlling  mechanism  for  electrically  actuated 
apparatus.”  J.  W.  Sugden  and  A.  Keighley.  November  2nd. 

25,190.  "Transmitting  apparatus  for  electric  signalling.”  P. O.  Pedersen. 
November  2nd.  (Complete.) 

26.204.  " Electric  vehioles."  G.  Barker.  (H,  C.  Welsh  and  H.  K.  Parkman, 
United  States.)  November  2nd. 

25.205.  “ Eleotrio  motor  and  controlling  systems.”  G.  Barker.  (H.  C. 
Welch  and  H.  K.  Parkman,  United  States.)  November  2nd.  (Complete.) 

25,217.  " Improvements  in  and  relating  to  power  generators.”  C.  C.  Tuck. 
November  2nd.  (Complete.) 

25,236.  "Improvements  in  sparking  plugs  for  internal  combustion  engines.” 
Firm  Robert  Bosch.  (Date  applied  for  under  Seo.  91  of  the  Act,  July  8th,  1909, 
being  date  of  application  in  Germany.)  November  2nd.  (Complete.) 

25,273.  "Improvements  in  and  relating  to  electric  storage  battery 
separators.”  Tudor  Accumulator  Co.,  Ltd.  (Acoumlatoren  Fabrik  Akt-Ges., 
Germany.)  November  2nd.  (Complete.) 

25,278.  “ Improvements  relating  to  electric  switches.”  H.  R.  Schultz  and 
F.  B.  Holt.  November  2nd, 

25,288.  “Improvements  in  connection  with  installations  of  electrio  incan- 
descent lamps  connected  in  series.”  E,  Booth  and  N.  R.  Booth.  Novem- 
ber 3rd. 

25,296.  “ Improved  method,  of  and  apparatus  for  heatingtewater  by  elec- 
tricity.” C.  Kratt.  November  3rd. 

26,365.  " Improvements  in  apparatus  for  operating  ships’  rudders  by  elec- 
tricity.” E.  C.  R.  Marks.  (Societe  Italiana  Gio  Ansaldo  Armstrong  & Co., 
Italy.)  November  3rd.  (Complete.) 

25,373.  "Improvement  connected  with  eleotric  arc  lamps.”  L.  C.  H. 
Mensing.  (Application  for  Patent  of  Addition  to  No.  8,243/04.)  November  3rd. 

25,383.  “ Apparatus  for  soldering  the  filaments  of  incandescent  lamps,” 
C.  G.  Redfern.  (Compagnie  Generale  d’Electricite,  France.)  November  3rd. 
(Complete.) 

26,445.  “ Improvements  in  eleotric  fuses.”  O.  Nordentoft.  November  4th. 
(Complete.) 

25,449.  "Improvements  in  coupling  devices  for  electrio  cables.”  W.  T. 
Henley’s  Telegraph  Works  Co.,  Ltd,,  and  S.  H.  Penning.  November  4th. 

26,462.  “ Wireless  train  telegraph.”  G.  Lanzarotti  and  P.  Crespi. 
November  4th. 

25,611.  “ Improvements  in  and  connected  with  enolosed  aro  lamps.”  W.  R. 
Ridings.  November  6th. 

25,512.  “ Improvements  in  and  connected  with  flame  arc  lamiis.”  W.  R. 
Ridings.  November  5th. 

25,524.  “ Improvements  in  the  construction  and  operation  of  mechanism  for 
the  opening  and  closing  of  switch  blades  on  contacts  controlling  electrical 
circuits.”  Callender’s  Cable  and  Construction  Co.,  Ltd.,  and  J.  C.  A. 
Ward.  November  5th. 

25,536.  “ Improved  insulator  for  high-tension  electric  circuits.”  Siemens 
Bros.  & Co.,  Ltd.,  and  W.  Dieselhorst.  November  5th. 

25,641.  “ Improvements  in  or  relating  to  magnetic  friction  dutches.”  G. 
von  Zweiobergk.  November  6th. 

26,542.  “ Improvements  in  or  relating  to  wireless  telegraphy  or  wireless 
telephony.”  Compagnie  Generale  Radiotelegraphique  Carpentier,  Gaiffe, 
Rochefort.  (Date  applied  for  under  Seo.  91  of  the  Act,  November  13tb,  1908, 
being  date  of  application  in  France.)  November  5th.  (Complete.) 

26,561.  " Improvements  in  electric  switches.”  J.  P.  Jakobsen  and  H.  F. 
Jensen.  (Date  applied  for  under  Sec.  91  of  the  Act,  August  11th,  1909,  being 
date  of  application  in  Denmark.)  November  5th.  (Complete.) 

25,672.  “ Improvements  relating  to  fire  preventing  devioes  for  eleotrio 
lighting,  heating,  or  other  installations.”  8.  R.  Evans.  (Application  for  Patent 
of  Addition  to  No.  21,308,  1906.)  November  5th. 

25,574.  “ Improvements  in  electric  gas  lighters.”  F.  F.  Dier  and  W.  C.  W. 
Whitcher.  November  6th.  (Complete.) 

25,577.  "Improvements  relating  to  electrical  wiring  systems.”  A.  E. 
Woodhocse.  November  5th. 

25,581.  "Improved  protector  for  the  mouthpieces  of  telephones  and  the 
like.”  D.  Gestetner.  November  5th. 

25,586.  " Improvements  in  and  or  connected  with  eleotric  driving.”  E.  R. 
Elliston  and  H.  Marryat.  November  6th, 

26,629.  " Improvements  in  the  control  of  vehicles  employing  electrical  trans- 
mission of  power."  J.  W.  Burleigh.  November  6th. 

25,639,  “ Improved  moans  for  effecting  telephonic  communication  without 
connecting  wires.”  H.  G.  Matthews.  November  6th. 

25,659.  "Improvements  in  printing  telegraph  receivers.”  Siemens  and 
Halske,  Akt.  Ues.  (Date  applied  for  under  Sec.  91  of  the  Act,  November  12th, 
1908,  being  dato  of  application  in  Germany.)  November  6th.  (Complete.) 

25,668.  "Method  of  and  means  for  operating  electrical  switches  or  other 
devices  on  three-wire  systems.”  F.  Fernie.  November  6th. 


Radium. — The  Austrian  Government  has  received  a con- 
siderable quantity  of  radium  in  an  impure  condition  from 
Joachimsthal.  The  process  of  purification  will  shortly  be  com- 
pleted, when  at  least  a gramme  will  be  available  for  public  pur- 
chase. Preference  will  be  given  to  Austrian  subjects,  A Radium 
Institute  is  being  built  in  Vienna. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  285,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Insulating  Process  for  Electrical  Machines.  A.  J.  Boult.  (Felten  and 
Guilleaume  Lahmeyerwerke  Akt.-Ges.)  19,263.  September  14th.  (Rights 
under  Sec.  91  Patents  Act,  1907,  not  granted.) 

Electricity  Rectifiers.  T.  J.  Murphy.  21,366.  October  9th. 

X-ray  Tubes.  E.  P.  Rittershause  and  G.  Bautze.  21,577.  October  12th. 

apparatus  for  the  Electro-Deposition  of  Metals.  T.  A.  Smith  and 
T.  Deakin.  21,687.  October  I4th. 

Apparatus  for  Limiting  the  Supply  of  Electrical  Energy.  G.  Wilkinson. 
21,779.  October  15th.  (Post-dated  October  16th,  1908.) 

Distribution  of  Electricity  by  Means  of  Transformers.  J.  D.  Annacker. 
21,955.  October  16th. 

Method  of  and  Apparatus  for  Compensating  for  Variation  of  Current 
due  to  Variation  of  Resistance  arising  from  Changes  of  Temperature 
in  Windings  such  as  Field  Windings  of  Dynamo- Electric  Machinery, 
Solenoids,  and  the  like.  W.  Stansfield  and  J.  J.  Halt.  22,159.  October 
20th. 

Control  of  Marine  Electric  Steering  Gear.  B.  Parker-Haigh.  22,880. 
October  28th. 

Automatic  Switch  for  Electric  Batteries.  Nalder  Bros.  & Thompson,  Ltd., 
and  F.  H.  Nalder.  23,118.  October  30th. 

Means  for  Draining  Manholes  of  Electric  Conduit  Systems.  D.  Living- 
stone and  A.  J.  Smith.  23,716.  November  5th.  (Date  applied  for  under 
International  Convention,  November  5th,  1907.) 

Secondary  Electric  Clocks.  T.  J.  Murday.  24,583.  November  16th.  (Date 
applied  for  under  Rule  13,  October  27th,  1908.) 

Controllers  for  Electric  Motors.  A.  West.  25,721.  November  28th. 

Safety  Devices  for  Polyphase-Current  Machinery.  J.  M.  S.  Fontecha. 
26,274.  December  4th. 


1909. 

Electric  Ignition  Devices.  W.  A.  Trier.  7,299.  March  26th.  (Cognate 
application  8,422  of  1909.) 

Alternating-Current  Dynamo-Electric  Machines.  Siemens  Schuckertwerke 
Ges.  9,048.  April  16tli.  (Date  applied  for  under  International  Convention, 
June  25th,  1908.) 

Electric  Terminals.  C,  J.  Beaver,  J.  Stratton,  W.  Shaw  and  E.  A.  Claremont. 
10,539.  May  4th. 

Jointing  or  Electrical  Conductors.  C.  Vernier.  15,413.  July  1st. 

Hygienic  Guard  for  the  Talking  Funnels  of  Telephone  Apparatus.  E. 
Sand.  16,912.  July  20th. 

Telephone  Systems.  Siemens  & Halske  Akt.-Ges.  16,928.  July  20th.  (Date 
applied  for  under  International  Convention,  August  20th,  1908.) 

Electric  Transformers  and  Distributing  Mechanism  for  Sparking  Devices. 
G.  D.  Bogers.  16,913.  July  20th.  (Date  applied  for  under  fnternational 
Convention,  August  7th,  1908.) 

Insulators  for  Telegraph,  Telephone  and  like  Wires.  A.  M.  Bourke. 
18,690.  August  I3th. 

Dynamo-Eleotric  Machines.  F.  R.  Kunkel.  19,394.  August  23rd.  (Date 
applied  for  under  International  Convention,  September  8th,  1908.) 
Electrical  Ignition  for  Internal-Combustion  Engines.  J.  O.  Bell.  195. 
January  4th. 

Electric  Traction  Systems.  E.  H.  Munro  and  Railless  Electric  Traction  Co. 
1,078.  January  15th. 

Telephone  Apparatus.  A.  J.  Boult.  (International  Telchromometer  Co.) 
1,648.  January  21st. 

Electric  Ironclad  Switches.  T.  Birchall.  1,67’.  January  23rd. 

Vapour  Electric  Apparatus.  A.  Audibert.  1,706.  January  23rd. 
Electrical  Relay.  M.  S.  Conner.  5,145.  March  3rd. 

Automatic  Electric  Generating  Systems.  M.  A.  Newstetter.  10,198.  April 
29th. 

Electroplating  Apparatus.  R.  Walker  and  W.  C.  Pinson.  12,482.  May  26th, 
Signalling  Installations  having  Optical  and  Acoustic  Apparatus.  Siemens 
and  Halske  Akt.-Ges.  14,213.  June  17th.  (Date  applied  for  under  Inter- 
national Convention,  June  23rd,  1908.) 


Curtis  Turbine  Used  as  Regulator. — In  an  article 

in  our  contemporary,  the  Journal  of  Electricity,  Power  and  Gas, 
Mr.  W.  J.  Davis,  mentions  that  an  interesting  example  of  the  effec- 
tiveness of  a Curtis  steam  turbine  when  used  as  a regulator  on  a large 
power  system,  is  found  in  the  new  Oakland  power  house  of  the 
Pacific  Gas  and  Electric  Co.,  of  San  Francisco.  The  installation 
consists  of  a 9,000-kw.  vertical  type  Curtis  turbo -generator,  manu- 
factured by  the  General  Electric  Co.,  eight  750-h.p.  McNaull  water- 
tube  boilers,  and  a Worthington  condenser  outfit  having  a cooling 
surface  of  20,000  sq.  ft.  The  60,000-volt  transmission  system  of  the 
Pacific  Gas  and  Electric  Co.  entering  Oakland  is  delivering  more 
than  100,000  kw.  during  maximum  demand.  Of  this  amount, 
20,000  kw.  maximum  is  supplied  to  Oakland  and  the  immediate 
vicinity,  the  load  factor  being  about  60  per  cent.  While  the  new 
plant  is  of  great  value  in  carrying  the  local  peak  load  during  hours 
of  maximum  demand,  it  is  almost  continuously  kept  connected  to 
the  transmission  system  on  account  of  the  steadying  effect  on  the 
voltage  and  consequent  improvement  in  the  lighting  service.  When 
acting  as  a regulator,  the  duty  is  especially  severe,  the  turbine 
taking  sudden  momentary  swings  in  load  from  500  to  9,000  kw. 
In  a way,  the  action  of  this  turbine  on  an  alternating-current 
system  is  equivalent  to  that  of  a large  storage  battery  on  a direct- 
current  system.  The  ability  of  the  Curtis  turbine  to  successfully 
take  these  sudden  fluctuations  in  load  is  due  to  the  large  fly-wheel 
effect  (about  10  times  that  of  a reciprocating  engine  of  equal 
capacity),  close  speed  regulation,  large  radial  clearances  between 
moving  and  stationary  steam-using  elements  and  sturdy  mechanical 
construction.  This  use  of  a Curtis  steam  turbine  is  particularly 
interesting  on  account  of  the  high  economy  obtained  under  varying 
load.  Even  when  the  turbine  is  operating  as  a regulator,  the  over- 
all economy  of  the  plant  is  exceptionally  good. 
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THE  PRESENT  ASPECT  OF  ELECTRIC 
LIGHTING. 

The  paper  on  the  above  subject,  read  last  night  at  the 
Institution  of  Electrical  Engineers  by  Messrs.  Handcock 
and  Dykes,  is  a further  contribution  to  the  problem  of 
how  to  charge  for  electric  lighting,  with  special  reference  to 
the  supply  of  small  houses. 

The  authors  believe  that  the  flat-rate  system  has  failed  to 
meet  the  new  conditions  which  have  resulted  from  the  im- 
proved lamp,  and  they  put  forward  data  showing  the  difficulty 
of  securing  an  adequate  return  upon  the  capital  invested  in  the 
case  of  small  consumers  and  free-wired,  installations.  They 
maintain,  however,  that  by  the  adoption  of  a suitable  method 
of  charging  this  can  be  done,  and,  further,  that  the  field  at 
present  occupied  by  gas  can  be  successfully  invaded.  On 
the  face  of  it,  it  is  only  reasonable  to  anticipate  that  so 
marked  a reduction  in  the  cost  of  lighting  by  electricity 
should  immediately  facilitate  the  substitution  of  electric 
light  for  gas  on  small  premises. 

The  Electric  Lighting  Act  is  elastic  as  to  methods  of 
charging,  the  only  real  limitation  being  in  the  maximum  rate 
which  is  governed  by  the  fourth  schedule  of  the  Provisional 
Orders  ; under  its  first  section  the  rate  is  usually  fixed  at 
8d.  per  unit,  with  the  right  of  charging  a minimum  for  any 
amount  of  energy  consumed  up  to  20  units.  In  practice  these 
limits  are  rarely  put  in  force,  the  flat  rate  charged  being 
generally  much  below  this  maximum,  and  the  minimum 
charge  frequently  abandoned  to  meet  the  objections  of 
consumers,  who  dislike  paying  for  what  they  do  not  receive. 

Under  the  Electric  Lighting  Act  of  1882,  Clause  18 
expressly  provides  that  the  suppliers  of  electricity  “ shall  not 
be  entitled  to  prescribe  any  special  form  of  lamp  or  burner 
to  be  used  by  any  company  or  person,  or  in  any  way  to  con- 
trol or  interfere  with  the  manner  in  which  electricty 
supplied  by  them  under  this  Act  is  used  ” — provided  that 
it  does  not  interfere  with  the  supply  to  other  users  ; and 
under  Clause  20,  no  undue  preference  may  be  shown  between 
one  customer  and  another.  To  raise  the  price  of  energy 
simply  because  of  the  greater  efficiency  of  the  metallic- 
filamenc  lamps  would  be  unwise,  as  we  pointed  out  in  our 
issue  of  March  12  th  last. 

Of  course,  much  is  to  be  said  in  favour  of  a system  which 
equitably  provides  for  dealing  with  the  long-hour  consumer, 
and  Wright’s  maximum-demand  system  went  far  towards 
meeting  the  case  ; but  the  failure  of  the  public  to  understand 
it  has  made  it  difficult  of  application.  If  the  electric 
lighting  accounts  had  been  collected  half-yearly  so  as  to  avoid 
the  discrepancy  between  the  winter  and  summer  accounts-, 
instead  of  quarterly,  when  the  summer  quarter’s  excessive 
charge  for  a small  consumption  created  dissatisfaction,  pro- 
bably there  would  have  been  less  complaining. 

Messrs.  Handcock  & Dykes  suggest  other  methods  of 
charge,  based  upon  certain  fixed  prices  per  lamp  per  annum, 
and  propose  two  systems  which  they  distinguish  as  the 
“ Contract  ” and  the  “ Contract  Demand,”  practically  de- 
signed to  secure  a guaranteed  revenue  from  the  supply  of 
energy,  irrespective  of  the  quantity  consumed. 

The  Norwich  system  of  securing  a certain  revenue,  based 
upon  the  rating  value  of  the  houses  instead  of  the  maximum 
demand,  and  charging  a flat-rate  (in  addition  to  the  fixed 
assessment)  of  Id.  per  unit  for  all  purposes,  is  said  to  have 
worked  very  well,  and  Mr.  Long,  the  inventor,  has  expressed 
his  satisfaction  with  the  results  obtained.  It  is  doubtful, 

[841]  0 


842 


THE  ELECTRICAL  REVIEW,  rvoi.es.  no.  1,670,  Novhmbbb  26,  19C9 


however,  whether  it  could  be  generally  applied.  The  rating 
value  of  houses  depends  upon  their  position  in  the  town  ; in 
some  caces  premises  consuming  the  same  amount  of  electricity 
and  having  the  same  maximum  demand  may  be  rated  at 
half  as  much  as  others  in  more  desirable  areas,  and  to  charge 
one  resident  nearly  double  the  price  for  his  energy,  because 
he  pays  double  the  amount  of  rates,  cannot  be  justified. 

A.  charge  of  so  much  per  lamp  per  annum  is  another  method 
referred  to,  but  this  also  is  wrong  in  principle,  as  some  lamps 
will  be  used  for  much  longer  periods  than  others  ; besides,  the 
facility  for  changing  them  from  one  candle-power  to  another, 
at  the  will  of  the  consumer,  is  another  practical  difficulty. 
On  the  other  hand,  the  supply  authority,  and  not  the 
consumer,  would  be  the  loser  if  the  contract  were  not 
observed  in  the  spirit,  and  therefore  this  system  is  free  from 
the  objection  that  it  differentiates  inequitably  between  con- 
sumers. Seeing  that,  in  a small  installation  of  metallic- 
filament  lamps,  the  standing  charges  for  supply  bulk  so 
largely  compared  with  the  small  cost  of  producing  the  energy 
supplied,  it  cannot  be  denied  that  the  arguments  in  favour 
of  this  system  have  been  greatly  strengthened  by  the  new 
conditions. 

In  order  to  avoid  the  tendency  to  limit  the  number  of 
lamps  installed,  the  authors,  as  in  their  former  paper, 
suggest  the  use  of  a device  setting  a fixed  limit  to  the 
number  of  lamps  in  use  at  one  time,  but  leaving  the  number 
installed  uncontrolled,  and  they  propose  to  charge  the  full 
contract  price  only  for  the  former,  while  making  a small 
charge  for  each  of  the  latter,  assuming  them  to  be  wired  by 
the  supply  authority.  This  constitutes  the  “ Contract 
Demand  ” system. 

In  both  cases  the  cost  of  the  meter  is  avoided,  and  a 
single  service  could  be  used  to  supply  a whole  block  of  the 
small  houses  that  the  authors  have  under  consideration. 

For  larger  houses,  the  ordinary  systems  of  charging  by 
meter  are  not  likely  to  be  displaced  ; after  all,  there  is 
nothing  so  readily  understood  by  the  public  as  the  flat  rate 
system  of  paying  so  much  per  unit  as  recorded  on  the 
meter.  This  is  what  the  public  have  been  accustomed  to  in 
paying  for  their  gas,  and  although  probably  very  few 
people  ever  look  at  their  meters,  which  are  installed  in 
cellars  and  out-of-the-way  places,  they  are  satisfied,  because 
the  system  is  readily  understood. 

Another  principle  suggested  by  Messrs.  Handcock  and 
Dykes  is  to  charge  for  light  and  not  electrical  energy. 
Thus  they  propose  a sort  of  lump-sum  charge  for  lighting  a 
house,  including  the  wiring  and  supply  of  lamps.  Of 
course,  the  obvious  objection  to  such  a system  is  that 
the  charge  must  be  based  upon  the  possible  con- 
sumption of  energy,  and  not  upon  any  general  average 
of  ordinary  usage  ; probably,  in  practice,  people  would 
not,  as  a rule,  keep  lamps  burning  day  and  night,  or  have 
an  excessive  brilliancy  of  illumination  simply  because  it 
cost  them  no  more,  but  there  would  be  nothing  to  prevent 
their  being  very  long-hour  and  extravagant  consumers  at  the 
expense  of  the  lighting  station. 

Apart  from  the  consumption  of  current  in  the  new  lamps 
being  so  small,  another  important  feature  is  their  longevity, 
which  far  exceeds  that  of  the  best  carbon  lamps,  thus  securing 
for  the  consumer  a greater  economy  than  was  contemplated 
when  they  were  first  introduced.  This  is  a most  important 
point,  when  comparing  the  lelectric  light  with  that  of  the 
most  up-to-date  gas  mantles.  The  metal  filament  lamps  are 
found  to  last  as  long  as  2,000  hours,  without  any  material 
/eduction  in  the  light , whereas  the  incandescent  gas  mantles 
deteriorate  within  a few  weeks  of  being  installed  and  require 
frequent  renewals.  The  public  appear  to  be  grasping  the 
new  conditions,  and  the  prospects  of  the  electric  lighting 
companies  are  therefore  rapidly  improving. 

BBBBKBS9BSSSS 

COPPER. 


Although  the  price  of  copper  cannot  be  considered  high, 
it  remains  a subject  for  surprise  that  it  does  not  exhibit  a 
marked  tendency  to  go  lower.  The  visible  supplies,  as 
shown  by  Messrs.  Merton’s  circular  for  November  15th, 


have  now  surpassed  the  100,000  tons  anticipated  in  these 
columns,  and  reached  the  figure  of  102,952.  Deliveries 
on  the  other  hand,  are,  if  anything,  low,  being  only 
28,025  tons  for  last  month,  and  16,018  for  the  first  half 
of  November.  American  demand  is  reviving,  as  evidenced 
(amongst  other  indications)  by  a re-shipment  of  50  tons, 
but  buyers  in  this  country  still  hold  off,  on  the  principle, 
apparently,  that  the  market  is  not  weak,  and,  if  approached 
by  two  or  three  well-known  buyers,  would  promptly  respond 
by  an  increase  in  price. 

The  various  financial  papers  are  exercised  by  rumours  of 
an  extensive  combination,  but,  as  yet,  can  give  no  certain 
information  on  the  subject.  Obviously,  if  such  a combina- 
tion exists,  it  is  not  working  with  quite  the  smoothness 
desired  by  “ bull  ” operators.  One  would  have  expected 
the  market  to  decline  slowly  but  firmly  to  something  lower 
than  the  present  value,  finishing  up  with  a “ slump  ” to 
favour  the  extensive  buying  operations  to  precede  the  rise. 
This  does  not  appear  to  be  so  easy  to  manage  as  formerly. 
But,  if  nothing  of  the  kind  is  in  progress,  why  these  con- 
tinually increasing  visible  supplies  fed  into  the  innocent  and 
trusting  European  maiket  ? It  cannot  be  supposed  that  the 
control  is  anywhere  but  in  the  hands  of  the  la'gest  producer. 
We  must  fall  back  upon  the  theory  of  divided  interests. 

The  Financial  Times  is  rather  inclined  to  support  this 
view.  In  an  article  of  November  4th  on  the  outlook,  the 
writer  says,  “ Undoubtedly  there  are  interests  that  would  like 
to  bring  about  an  agreement  for  the  ‘ betterment  of  the 
industry,’  ” but  it  is  difficult  to  see  how  the  opposition  of  the 
Guggenheims,  the  Calumet  and  Hecla  and  other  producers 
who  persist  in  selling  their  copper  for  what  it  will  fetch  on 
the  market  as  fast  as  it  can  be  produced,  can  be  overcome. 
Again,  “The  new  low-gtade  mines  in  Nevada,  Utah  and 
Arizona,  which  are  being  rapidly  developed,  are  mining  at 
a cost  of  9 cents  per  lb.  or  less,  and  they  are  not  likely  to 
restrict  their  earning  capacity  out  of  consideration  for  their 
older  competitors.”  This  latter  argument  does  not  persist 
if  the  cheap  producer  gets  his  own  terms  in  a combination, 
surely.  Here,  however,  we  have  a summing  up  on  the  side 
of  continued  low  prices. 

Later,  November  16th  to  be  precise,  the  same  paper  tells 
us  that  reports  were  freely  circulated  (in  the  States)  that  an 
agreement  had  been  reached  to  make  a combination  with  a 
capital  stock  of  a billion  dollars,  which  would  embrace 
practically  all  the  producing  copper  interests ; further,  that 
these  reports  were  emphatically  denied.  The  report  alluded 
to,  the  Financial  Times  explains  later,  asserts  that  a combine 
is  to  be  formed  on  the  same  basis  as  the  United  States  Steel 
Corporation,  and  that  the  combination  will  include  all  the 
big  producing  mines,  that  all  the  large  producers  will  agree 
to  sell  through  one  agency  and  eliminate  price-cutting,  and 
that  the  Rio  Tinto  and  Calumet  and  Hecla  companies  will 
join  the  combine.  The  information  which  the  paper 

endeavoured  to  secure  on  the  subject  was  necessarily  rather 
vague,  but  pointed  to  the  inception  of  such  a combine, 
although  inclined  to  the  opinion  that  the  Rio  Tinto  and 
some  of  the  cheaper  producers  were  at  present  holding  out. 

The  Financier , in  an  article  in  their  issue  for  November 
4th,  attributed  the  present  price  to  excessive  production 
during  the  last  two  years.  This  article  did  not 
consider  that  a combination  could  be  attended  with 
results  satisfactory  to  the  producers,  and  was 

inclined  to  anticipate  a continuance  of  moderate 
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price.  On  the  10th,  the  Daily  Telegraph  correspondent 
published  a fairly  assured  intimation  that  the  combination 
was  in  progress.  “ Unofficial  statements,”  says  this  report, 
“say  that  the  companies  certain  to  be  in  the  merger, 
include  the  Amalgamated  Copper  Co.,  the  Cole  and  Ryan 
properties,  the  Phelps  and  Dodge  interests,  and  the 
Guggeuheim  interests,  and,  perhaps,  also  the  Calumet-Hecla 
Co.^  though  the  latter  has  thus  far  declined  to  enter  into 
negotiations.” 

On  the  13th  inst.  th e Financier  announced  that  the  Arizona 
Copper  Co.,  the  only  American  copper  company  controlled  in 
this  country,  had  been  approached  on  behalf  of  the  combine, 
and  that  the  chairman  was  about  to  leave  for  New  York,  in 
order  to  conduct  negotiations  on  the  spot.  This  notice  gave 
as  the  moving  spirit  Messrs.  J.  P.  Morgan  & Co.,  with  the 
Cole-Ryan  interests,  and,  consequently,  the  Amalgamated 
Copper  Co.  The  leading  European  mines  were  not  to  be 
included.  This  news  as  to  the  Arizona  Copper  Co.  also 
appeared  in  the  Times  of  the  15th. 

i In  commenting  on  the  situation  on  November  17  th,  a 
writer  in  the  Financier  says  : “ Though  still  lacking 
official  confirmation,  the  report  that  steps  are  being  taken 
to  establish  a great  combine  of  American  copper  producers 
may  be  accepted  as  substantially  correct.”  This  article  does 
not  anticipate  that  an  American  combination  could  control 
the  market  to  its  own  satisfaction.  Any  advance  in  prices 
would  be  followed  by  increased  production  in  the  free 
European  mines. 

In  the  face  of  this  evidence  there  can  be  little  doubt  that 
a combination  is  being  attempted,  cautiously,  and,  therefore, 
with  more  chance  of  satisfactory  agreement  and  strength. 
Such  an  organisation  can  hardly  fail  to  have  an  influence  on 
prices,  in  the  upward  direction,  especially  when  first  officially 
announced.  From  the  slowness  with  which  it  is  being 
effected,  and  the  apparently  premature  announcement  of  its 
existence,  it  would  seem  that  many  important  firms  are 
holding  off,  and,  under  these  circumstances,  a serious  posi- 
tion for  the  consumer  need  not  be  anticipated.  If  he  can 
contrive  to  hold  off  at  the  present  price,  he  will  find  some 
mode  of  existence  which  will  not  force  him  into  the  market 
at  a higher  one. 


In  our  last  issue  we  advocated  the 
Publicity.  reform  0f  procedure  at  Institution  meetings. 
Another  matter  on  which  we  wish  to  comment  is  of  less 
general  interest,  as  it  relates  only  to  the  Institution  of  Civil 
Engineers  and  its  attitude  towards  the  technical  Press.  We 
refer  to  the  strict  rule  of  the  Institution  which  forbids  the 
publication  of  papers  and  discussions  except  in  its  own 
Transactions.  In  this  respect  the  Institution  of  Civil 
Engineers  stands  alone  and  aloof.  We  may  not  even 
publish  a condensed  report  of  the  proceedings 
at  its  meetings ; we  are  permitted  only  to  reproduce 
an  official  abstract  of  a paper,  which  usually 
is  confined  to  the  heads  of  discussion,  and  is  remark- 
ably free  from  useful  and  interesting  data.  A notable 

example  of  this  practice  occurred  in  our  last  issue  ; three 
interesting  and  valuable  papers  on  electric  railway  traction 
were  read  before  the  Institution  on  the  9th  inst.  (they  were  not 
then  discussed  ; as  pointed  out  by  a correspondent,  there  was 
no  time),  and  on  Tuesday  last  week  they  were  discussed— but 
the  reproduction  of  the  official  abstracts,  of  which  we  gave 
the  gist,  was  the  extent  of  our  privileges.  We  do 
not  for  a moment  question  the  right  of  the  Institution  to 
avoid  publicity  in  this  way ; it  is  fully  entitled  to  hold  its 
meetings  in  camera , and  to  conduct  its  proceedings  in  secrecy 
— if  its  members  so  desire. 

It  may  be  that  the  Council  believes  that  by  this  means 
engineers  will  be  forced  to  become  members,  in  order  to 
receive  the  papers  and  discussions  in  extenso.  M e doubt, 
however,  whether  the  members  as  a body  are  in  favour  of 
this  course  ; the  views  of  the  Council  are  not  necessarily 
those  of  the  members,  and  may  in  fact  be  diametrically 
opposed  to  them. 

We  question  also  the  wisdom  of  the  procedure  ; there  was 
a time  when  close  corporations,  guilds  and  secrecy  were  the 
rule — but  publicity  is  the  key-note  of  the  present  day,  and 


that  “ it  pays  ” is  well  exemplified  by  the  phenomenal 
growth  of  the  Institution  of  Electrical  Engineers,  which 
has  nearly  doubled  its  membership  in  ten  years,  shows  no 
sign  of  approaching  a limit,  and  at  no  distant  date  will 
certainly  exceed  in  numbers  the  Civil  Engineers,  which, 
indeed,  is  the  only  Institution  of  the  kind  possessing  a 
larger  membership. 

There  are  signs  of  an  awakening  in  the  counsels  of  the 
Institution,  which  may  bring  about  a reform  in  this  as  in 
other  directions.  We  admit  that  our  attitude  may  be 
regarded  as  biased  in  the  interests  of  our  readers  ; on  the 
other  hand,  the  whole  of  the  technical  Press  would  share  in 
any  extension  of  privilege,  and  we  firmly  believe  that  the 
removal  of  the  present  restrictions  would  prove  advantageous 
not  only  to  the  ordinary  engineer,  but  also  to  the  Institution 
itself. 


It  is  interesting  to  note  that  gas 
Gas  v*  engineers  are  beginning  to  imitate,  so  far 

Electricity.  ^ t^ey  are  abie,  the  example  of  electrical 

engineers  in  hiring  out  lamps.  Mr.  H.  N.  Clark,  of 
West  Ham — where  he  has  found  the  competition  of  the 
electricity  supply  department  particularly  keen  read  a 
paper  on  the  subject  at  a recent  meeting,  which  was  repro- 
duced in  the  Gas  World  on  November  6th  ; from  this  we 
learn  that  a two,  three  or  four-burner  gas  lamp  is  rented  at 
a rate  of  6s.  per  quarter,  the  net  profit  being  5s.  6d.  at  the 
end  of  four  years  (if  the  lamp  lasts  so  long)  plus  the  profit 
on  the  gas  supplied.  No  allowance  is  made,  so  far  as  we 
can  see,  for  interest  on  capital,  which  would  swallow  up  the 
small  profit  hoped  for. 

For  £2  Is.  per  quarter  the  Corporation  supplied  (and 
fixed)  a flame  arc  lamp,  including  energy  for  burning  800 
hours.  As  the  cost  of  the  gas  is  not  stated,  we  cannot 
further  compare  the  rival  schemes  ; but  the  fact  that  the 
gas  people  are  following  the  electrical  example  is  a good 
sign— a sign  that  they  are  “ feeling  the  draught.’’  Attempts 
have  been  made  also  to  evolve  illuminated  gas  signs,  which 
have  “ attracted  much  attention  ” and  “ produced  many  in- 
quiries,” but  apparently  are  in  use  only  at  the  gas  company  s 
showrooms.  In  this  department  electricity  is  so  obviously 
paramount,  that  we  can  only  wonder  at  the  temerity  of  the 
gasicians  in  trying  to  invade  the  field. 

For  high-pressure  gas  lighting,  Mr.  Clark,  with  admirable 
taste,  recommends  the  electrically-di  iven  blower  as  a stand- 
by, lest  the  gas-driven  blower  should  fail.  But  why  put  in 
the  latter  at  all  ? 

Criticising  the  electricity  department,  the  author  states 
that  a 50-c.p.  Osram  lamp  is  rented  at  4s.  9d.  per  quarter, 
including  the  supply,  fixing  and  maintenance  of  wiring,  and 
energy  at  lj  watts  per  candle.  At  3d.  per  unit,  the  energy 
costs  15s.,  leaving  4s.  to  cover  maintenance,  renewals 
and  installation  charges,  a sum  which  he  regards  as  absurd, 
unless  maintenance  is  free.  But  the  useful  life  of  Osram 
lamps  averages  far  more  than  1,000  hours  ; moreover,  the 
cost  of  supplying  lamps  which  are  used  1,000  hours  per 
annum  is  not  nearly  3d.  per  unit,  so  that  the  cost 
of  energy  is  much  smaller  than  he  estimates.  I he  cost 
of  maintenance  of  an  installation  of  wiring  and  fittings, 
of  sound  workmanship  and  material,  is  so  small  as  to 
be  practically  negligible,  and  interest  and  depreciation 
on  the  cost  of  the  installation  are  readily  covered 
by  Is.  per  lamp  per  annum.  There  is,  therefore,  no  reason 
to  suppose  that  the  rate  does  not  return  a reasonable  profit. 

In  several  places,  we  gather  from  the  discussion,  the 
maintenance  of  gas  burners  is  being  undertaken  free  of  cost 
for  labour,  only  materials  being  charged  for;  Mr.  Clark 
admitted  that  they  must  look  to  the  inverted  gas,  burner  to 
enable  them  “ to  maintain  the  premier  position,”  and  that 
it  was  “ a little  less  easy  to  manipulate  ” than  the  upright 
type — hence  the  free  labour.  _ 

One  speaker  was  surprised  that  an  electric  stand-by  should 
be  suggested,  and  pointed  out  that  the  high-pressure  instal- 
lation in  Fleet  Street  was  worked  without  the  aid  of  elec- 
tricity. Four  engines  are  used,  as  it  appears,  one  at  a time. 
The  stand-by,  therefore,  is  three  times  the  size  of  the  run- 
ning plant.  Comment  is  needless. 
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THE  REES  ROTURBO  CENTRIFUGAL  PUMP. 


The  centrifugal  pump,  although  an  old  type  (that  is  to  say, 
it  became  a practical  machine  between  1845  and  1850),  had 
great  limitations  for  the  first  50  years  of  its  existence,  its 
defects  being  low  efficiency,  and  the  few  conditions  to  which 
it  could  be  applied.  Until  about  ten  years  ago  it  was 
generally  agreed  that  centrifugal  pumps  were  only  suitable 
foi  low  lifts  and  large  volumes  of  water — such  as  occur  in 
u ngation,  sewage  and  salvage  work,  and  for  circulating 
water  for  condensation. 

The  whole  theory  of  the  centrifugal  pump  was,  however, 
worked  out  for  the  early  designers  before  the  conditions  of 
engineering  could  allow  it  to  be  fully  applied,  and  Prof. 
I nwm  s paper  before  the  Civil  Engineers  in  1877-8,  giving 
a complete  review  of  the  knowledge  up  to  date,  is  still, 
and  is  likely  to  remain,  a standard  work  on  centrifugal  pump 

. The  enthusiasm  of  the  early  designers  and  their  con- 
viction that  the  centrifugal  type  should  not  be  limited  to  a 
few  of  the  problems  in  the  pumping  world,  is  shown  by  the 
patents  taken  out  in  the  attempts  to  overcome  the  well- 
known  difficulties,  and  to  make  the  centrifugal  suitable  for 
high  lifts  by  using  a number  of  impellers  in  series. 

No  doubt  the  delayed  development  was  due  to  the  fact 
that  to  get  the  best  results  on  a centrifugal  pump,  impellers 
should  be  of  small  diameter  running  at  a high  speed,  rather 
than  of  large  diameter  running  at  a low  speed,  but  until  the 
advent  of  the  electric  motor  there  was  no  means  of  driving 
^nfpgnl  pumps  at  the  necessary  speeds  except  by  means 
of  belting  or  gearing,  and  to  gear  up  from  a slow  speed  steam 
engine  to  the  1,600  or  2,000  revolutions,  or  even  higher 
speed  sometimes  desirable  on  a centrifugal  pump,  created 
difficulties  and  losses  in  transmission  which  neutralised  the 
advantages  aimed  at  in  the  design  of  the  pump. 

The  reason  for  the  high  speed  lies  in  the  fluid  friction 
of  the  revolving  impeller.  The  head  which  a centrifugal 
pump  will  work  against  increases  as  the  square  of  the  peri- 
pheral velocity,  that  is  to  say,  the  most  economical  head  is 
• v2 

approximately  v being  the  peripheral  velocity  of  the 

impeller  in  feet  per  second.  This  peripheral  speed  can  be 
attained  either  by  a small  impeller  running  at  a high  speed, 
or  a large  impeller  running  at  a low  speed,  but  as  the  impeller 
is  running  in  the  fixed  casing  of  the  pump,  and  is  surrounded 
by  water,  there  is  a certain  amount  of  friction  between  the 
revolving  disk  and  the  water  in  the  casing,  which  is  a con- 
stant quantity  whether  the  pump  is  discharging  water  or 
running  on  a closed  valve.  As  impellers  are  increased  in 
diameter,  this  fluid  friction  increases  at  a much  greater  rate 
than  the  increase  of  head.  Stated  briefly,  for  a given  speed 
of  "rotation,  the  head,  or  height  of  lift,  increases  as  the 
squaie  of  the  diameter,  but  the  fluid  friction  increases 
approximately  as  the  fifth  power.  This  law  is  quite 
sufficient  to  account  for  the  fact  that  the  centrifugal 
pump  began  a fresh  development  when  electric  motors 
came  into  general  use,  and  is  the  reason  of  the  improved 
efficiencies  which  then  became  possible.  The  old 
arrangement  of  impellers  in  series  was  revived  so  as  to  give 
higher  lifts,  and  the  centrifugal  pump  became  a strong  com- 
petitor of  the  ram  pump  for  conditions  which  used  to  be 
looked  upon  as  only  suitable  for  reciprocating  pumps. 

Perhaps  the  defect  which  has  been  the  most  difficult  to 
overcome,  and  which  has  decided  the  buyer  in  many  cases 
against  this  type  of  pump,  has  been  the  fact  that  it 
would  only  work  at  its  best  at  the  exact  head  for  which  it 
was  designed,  the  reason  of  this  being  that  the  blades  of 
the  impeller  were  shaped  so  as  to  pass  a certain  amount  of 
water  with  the  minimum  friction  or  loss  due  to  cavitation  ; 
but  if  the  head  against  which  a centrifugal  is  working  is 
reduced,  a greatly  increased  volume  of  water  passes,  and"  the 
impeller  then  becomes  unsuitable  for  the  increased  speed  of 
the  water  through  it,  and  begins  to  act  as  a water  brake, 
the  power  on  the  driving  machine  being  increased  very 
greatly.  Large  numbers  of  motors  driving  centrifugal 
pumps  have  given  trouble,  or  been  burnt  out  (if  they  had 
not  a large  margin  of  power),  due  to  the  overload  created  by 
an  unsuitable  head  against  the  pump. 


These  conditions  were  well  known,  and  it  was  attempted 
to  overcome  them  by  bending  the  blades  of  the  impeller  in  a 
rearward  direction,  so  as  to  reduce  the  brake  effect,  but  in 
Unwin  s paper  the  effect  of  this  re-curvature  is  very  clearly 
shown,  in  that  the  speed  of  the  impeller  has  to  be  increased 
to  compensate  for  the  slip  of  the  water,  and  beyond  a certain 
amount  of  re-curvature  the  capacity  of  the  pump  is  very  greatly 
reduced,  and  the  internal  friction  of  the  impeller  increased. 

Our  illustrations  of  the  Rees  Roturbo  pump  shows  one  of 
the  latest  type  of  centrifugal  pumps,  in  which  the  problem 
of  varying  heads  is  completely  solved.  In  this  pump,  the 
departure  from  the  ordinary  practice  is  in  the  impeller,  which 
instead  of  being  built  as  a flat  disk  with  recurved  blades  is 
in  the  form  of  a drum,  with  large  internal  capacity  to  secure 
a constant  internal  pressure  which  is  independent  of  the 
head  (see  fig.  7). 

The  inner  portion  of  the  impeller  between  the  eye  and  the 
largest  section  of  the  pressure  chamber  which  is  near  the  rim 
may  be  looked  upon  as  a centrifugal  pump  proper,  and  the 
b ades  in  this  portion  of  the  impeller  are  designed  as  in  an 
ordinary  centrifugal  pump.  The  rim  portion,  beyond  the 
piessure  chamber,  is  designed  as  a reaction  turbine,  having 
rearwardly  directed  nozzles  discharging  from  the  pressure 
chamber. 

The  impeller,  therefore,  becomes  a pump  and  a turbine  in 
series,  with  a pressure  chamber  between  the  two  portions. 
1 he  pump  portion  is,  therefore,  always  discharging  into  a 
constant  pressure,  which  is  the  ideal  condition  for  a centri- 
fugal pump,  and  the  turbine  is  always  discharging  from  a 
constant  pressure,  which  is  the  ideal  condition  for  a turbine. 

The  result  of  the  combination  of  pump  and  turbine,  with 
piessure  chamber  between  them,  is  that  the  self-regulation  is 
pei  feet,  and  at  any  head  lower  than  the  normal  duty,  the 
power  taken  by  the  motor  is  prevented  from  rising. 

As  the  speed  of  the  water  in  passing  through  the  pressure 
chamber  is  reduced,  internal  friction  is  reduced  to  a minimum, 
and  a high  efficiency  is  secured  without  the  necessity  of 
machined  or  polished  blades  or  surfaces.  It  is  claimed  that 
internal  wear  is  also  minimised. 

. 1°  practice  it  is  found  with  this  type  of  pump,  that  the 
highest  efficiency  point  is  at  a duty  in  which  the  speed  of  the 
water  issuing  from  the  turbine  blades  is  about  half  the  peri- 
pheral speed  of  the  impeller,  consequently,  the  resultant 
speed  up  the  cutwaters  in  the  fixed  casing  is  also  only  half 
the  peripheral  speed  of  the  impeller,  this  being  the  reason 
given  for  the  reduced  wear  when  pumping  gritty  water. 


Pig.  1.— Motor-driven  Fire  Pump,  Bengal  Nagpur  Railway 

The  illustrations  show  examples  of  these  pumps  for  a wide 
range  of  duties.  Fig.  1 shows  a motor-driven  pump, 
one  of  several  supplied  for  fire  purposes  to  the  Bengal  Nagpur 
Railway,  to  the  specification  of  Sir  John  Wolfe  Barry. 

J he  motor  is  of  the  Rees  Roturbo  continuous-current 
gapped-frame  type,  from  which  the  armature  can  be 
removed  by  a vertical  lift  on  removing  the  top  half  of  the 
magnets. 

Each  pump  is  capable  of  dealing  with  48,000  gallons  an 
hour,  to  a total  height  of  160  ft.  The  pumps  supply  water 
to  systems  of  water  mains  for  fire  purposes,  and  are  so 
designed  that  the  pressures  are  maintained  within  a margin 
of  15  per  cent,  from  full  delivery  to  no  delivery,  when  all 
valves  are  closed. 

Fig.  2 is  a boiler  feed-pump  for  the  Chester  Corporation, 
also  driven  by  a Rees  Roturbo  continuous-current  gapped- 
frame  motor.  The  pump  impellers  are  8£  in.  diameter,  and 
the  water  passes  through  eight  pressure  chambers  in  series. 
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The  boiler  pressure  against  which  the  pump  is  designed 
to  work  is  175  lb.  per  sq.  in.,  the  speed  of  the  set  being 
1,725  to  1,625  revolutions,  the  lower  speeds  being  arranged 
for  Bpeed  regulation  if  desired  for  lower  duties. 

The  duties,  with  the  efficiencies  guaranteed,  were  as 
follows  : — 2,000  gallons  an  hour,  40  per  cent,  efficiency  ; 
4,500  gallons  an  hour,  48  per  cent,  efficiency  ; 6,500 
gallons  an  hour,  60  per  cent,  efficiency. 

Fig.  3 is  a curve  of  the  actual  performance  of  the  pump, 
in  which  it  will  be  seen  that  the  guaranteed  efficiencies  were 
exceeded. 

Fig.  4 is  an  interesting  example  of  a centrifugal  pump  at 
a comparatively  low  speed — namely,  925  r.p.m.,  the  high 
efficiency  of  over  84  per  cent,  attained  in  this  case  being 
due  to  the  fact  that  the  volume  of  water  was  sufficient  to 


Fig.  5. — Efficiency  Curves,  Low-speed  Rees  Rotubbo  Pump. 


Fig.  3. — Efficiency  Curves,  Rees  Rotubbo  Boileb  Feed  Pump. 


Fig.  4.— Low-speed  Rees  Rotubbo  Pump. 


enable  the  pump  to  be  designed  for  a high  lift  on  a single 
impeller,  and  the  flaid  friction  on  the  impeller,  although 
25  in.  in  diameter,  was  a small  proportion  of  the  total 
power  absorbed  by  the  pump. 

The  duty  of  the  pump  is  150  ft.  lift,  132,000  gallons  an 


Fig.  6. — 150-b.h.p.  Rotubbo  Sewage  Pump. 

hour,  when  running  at  a speed  of  925  R.p.m.  The  impeller 
is  25  in.  diameter,  and  the  diameter  of  the  pipe,  12  in. 

The  actual  efficiency  tested  under  stringent  contract  condi- 
tions was  75  per  cent,  from  electrical  h.p.  to  water  h.p.  at  the 
normal  duty,  giving  an  efficiency  of  84  per  cent,  from  brake 
h.p.  to  water  h.p.  The  curves  of  the  performance  of  this 
pump,  shown  in  fig.  5,  are  typical  of  the  Roturbo  design. 

Starting  from  the  specified  duty  point — namely,  132,000 
gallons  and  150  ft.  head,  the  power  is  reduced  from  120  h.p. 
to  54  h.p.  as  the  water  is  cut  off  (by  screwing  down  the 
valve),  but  to  the  right  of  the  curve,  where  the  valve  is 
opened  so  as  to  reduce  the  head  against  which  the  pump  is 
working,  the  volume  of  water  is  increased  to  200  per  cent,  of 
the  normal,  showing  that  there  is  no  throttling  in  the  pump, 
and  no  reduction  of  capacity. 

The  characteristic  of  the  pump  is  shown  in  the  power 
curve,  which,  instead  of  rising  at  the  lower  heads,  is 
actually  reduced  from  135  h.p.  to  105  h.p.,  due  to  the 
turbine  effect  of  the  impeller. 

The  last  two  figures  (6  and  7)  Bhow  a 150-b.h.p.  vertical- 
spindle  sewage  pump,  one  of  four  pumps  supplied  to  the 
sewage  outfall  pumping  station  at  Trowse,  Norwich.  The 
particular  pump  is  driven  by  a 440-volt  electric  motor,  as 
shown,  and  is  arranged  for  automatic  starting  and  stopping 
during  the  night.  Each  pump  has  a capacity  of  2,800 


D 


846 


THE  ELECTRICAL  REVIEW.  tVol.  65.  No.  1,670,  Novembeb  26, 1909. 


gallons  per  minute  at  a maximum  total  head  (including 
friction)  of  117  ft.,  and  is  designed  to  deal  with  a variation 
of  head  from  117  ft.  to  94  ft.,  the  volume  of  water  increasing 
inversely  as  the  head. 

The  guaranteed  normal  efficiency  of  the  pumps  was  70  per 
cent.,  but  an  efficiency  of  78  per  cent,  was  obtained  at  the 
makers’  works. 

Fig.  6 shows  pump  and  motor  complete,  and  fig.  7 shows 
the  pump  with  the  cover  removed  and  pressure  chamber 
lifted. 


Having  once  secured  the  high  efficiency  and  the  self- 
regulation, the  modern  high-speed  prime  movers  in  the  shape 


Fig.  7. — Sewage  Pomp,  with  Impellek  Baised. 


of  electric  motors  and  petrol  engines  remove  the  limitations 
of  the  centrifugal  pump  entirely,  and  our  present  illustra- 
tions show  that  there  are  few  conditions  of  pumping  which 
the  modern  centrifugal  is  not  perfectly  fitted  for. 


SOME  RAMBLING  NOTES  FROM  INDIA. 


[communicated.] 


It  is  refreshing  to  see  the  Electrical  Review  trying  to 
awaken  home  interest  in  trade  matters  abroad,  and  as  its 
columns  always  welcome  notes  from  contributors  in  tem- 
porary or  permanent  exile,  a few  random  remarks  will  be 
jotted  down  here. 

Where  electric  supply  companies  are  at  work — and  that  is 
in  a very  small  sprinkling  of  large  towns  only — the  metal 
lamp  has  been  welcomed,  and  more  light  rather  than  less  metered 
energy  has  been  the  order  of  the  day.  But  what  we  want  is 
cheaper  wiring.  One  of  your  contemporaries,  in  an  endeavour 
to  realise  Sir  W.  Preece’s  ideal  of  “ the  poor  man’s  light,” 
tells  us  that  the  cost  of  wiring  in  England  is  now  1 5s.  a point, 
and  that  it  wishes  to  bring  it  down  to  7s.  6d.  I wonder  if  the 
firms  who  export  wiring  material  to  India  realise  that  we  have 
to  pay  often  £2  a point  for  good  wiring  in  teak  casing  without 
fittings  ; that  no  endeavour  is  made  to  introduce,  much  less 
to  push,  any  of  the  cheaper  systems  (except  in  the  case  of 
Continental  firms  and  their  wares)  ; and  that,  even  so,  we 
reckon  depreciation  on  wiring  at  about  8 per  cent.  Of  course 
there  are  reasons  to  account  for  some  of  this  excessive  cost,  of 
which  the  most  potent  is  the  high  cost  of  European  or  even 
Eurasian  supervision  compared  with  a foreman  wireman’s 
wages  ; but  when  all  is  said  and  done  £2  a point  is  a very 
heavy  price  to  pay  where  electricity  has  to  compete  with 
kerosine  oil,  even  though  climate  favours  the  more  expen- 
sive illuminant. 


Most  of  the  business  done  here  concerns  private  plant, 
largely  in  native  states,  with  some  street  lighting  thrown  in 
occasionally.  The  Presidency  towns  have  their  public 
supply  and  their  tramway  companies,  some  of  which  are 
doing  very  well.  There  seems  to  be  no  wild  rush,  however, 
in  the  smaller  towns.  It  was  hoped  in  1903  that  the 
legislation  then  undertaken  would  encourage  enterprise 
in  this  direction,  and  some  few  companies  were  floated  for 
this  purpose.  Tfley  have  not  turned  out  gold  mines,  how- 
ever, and  things  are  more  or  less  at  a standstill.  Fresh 
legislation  is  now  being  ground  in  the  Government  mill, 
chiefly  with  a view  to  bulk  supply,  but  the  question  is,  where 
are  the  distributors  to  come  from  ? British  capital  shows  a 
distinct  distrust  of  the  situation  with  or  without  a “ purchase 
clause.” 

Water-power,  as  you  have  lately  remarked,  has  great 
latent  possibilities,  but  they  remain  latent  for  the  most  part ; 
otherwise  there  would  hardly  have  been  references  in  the 
Review  (p.  621)  to  the  great  Simla  hydro-electric  scheme. 
The  whole  project  amounts  to  under  1,000  h.p.,  and  it  had 
already  been  discussed  for  a matter  of  10  years  before  it 
began  to  take  practical  shape  ! Parturiunt  monies  exactly 
fits  the  case.  The  rival  hill  station  of  Mussoorie  has  not 
been  without  its  troubles.  No  sooner  had  the  undertaking 
there  begun  to  deliver  power,  than  an  unprecedented  fall  of 
rain  washed  away  a considerable  length  of  the  pipe  line  ; 
and  when  the  interrupted  supply  was  resumed,  an  unfor- 
tunate misunderstanding  caused  several  deaths  from  contact 
with  the  6,000-volt  lines. 

Our  railways  are,  at  least  so  far  as  mail  trains  are  con- 
cerned, improving  their  rolling  stock  greatly.  Stone’s 
system  seems  to  have  almost  a monopoly,  despite  a con- 
structional drawback  inherent  in  the  slipping  belt  ; but  it 
works  well.  Osram  lamps,  25-volt,  are  displacing  carbon 
filaments  successfully,  and  fans  are  fixed  in  many  first-class 
carriages.  What  this  means  in  the  hot  weather  is  beyond 
the  ken  of  Pagett,  M.P.,  and  his  kindred. 

For  some  years  past  wireless  telegraphy  has  been  used  for 
communicating  with  the  Andaman  Islands,  mainly  in  con- 
nection with  the  meteorological  reports,  and  now  we  have 
entered  the  ship-to-shore  stage  with  the  arrival  at  Bombay 
of  the  first  P.  and  O.  steamer  so  fitted  up.  As  the  system 
extends,  it  should  prove  of  incalculable  value  in  the  fore- 
casting of  the  monsoons,  on  which  the  prosperity  of  the 
country  depends.  It  will  also  give  more  timely  warning  of 
the  approach  of  cyclones,  of  which  unwelcome  visitors  Eastern 
Bengal  has  lately  had  experience. 

The  recent  magnetic  storm  completely  stopped  telegraphic 
working  on  some  of  the  longer  lines,  which  are  said  to  have 
been  charged  to  300  and  400  volts — some  of  them,  as  the 
local  paper’s  reporter  in  the  old  days  said,  “ weighing  several 
pounds.”  A present-day  reporter  on  this  storm  remarked  on 
the  extensive  display  of  “ aurora  borealis  ” in  the  southern 
hemisphere ! 

Prof.  Fleming  hopes  for  great  things  from  a direct  solar 
engine  yet  to  be  invented.  From  what  one  reads  of  the  late 
summer  weather  in  the  old  country,  that  engine  will  have  to 
be  used  mainly  for  conversion  straight  back  into  heat,  on  the 
lines  of  the  man  who  wanted  to  fill  his  turbine  reservoir  from 
the  tail  race,  with  an  electric  pump.  However,  if  any  experi- 
menter wishes  to  get  undiluted  sunlight,  we  can  supply  him 
here  ; the  cold  water  runs  out  of  my  tap  at  160°  F.,  after 
passing  through  pipes  on  the  roof  which  were  not  originally 
intended  to  act  as  superheaters.  A sun-worked  “ Therol  ” 
water-heater  might,  with  a little  trouble  and  a lot  of  lagging, 
be  evolved  for  the  service  of  the  morning  tub  ; but  it  would 
not  help  one’s  load  factor. 

Let  us  be  serious  once  more.  In  general  it  is  our  custom 
abroad  to  grumble  at  the  manufacturer.  Sometimes  he 
makes  a note  of  it,  and  matters  improve.  I rather  think 
it  is  the  local  firm’s  turn  now.  In  Indian  commercial 
centres  we  have  old-established  firms  who  act  as  managing 
agents  for  scores  of  companies — tea,  jute,  shipping,  and 
what  not — and  who  have  engineering  departments.  They 
also  have  home  branches,  consisting  generally  of  partners  who 
have  retired  from  India.  But  beyond  a certain  amount  of 
advertising  in  newspapers,  there  is  nothing  in  the  way  of 
publicity.  If  inquiry  is  made  about  new  devices  that  have  been 
described  in  the  home  papers,  it  is  long  odds  against  them 
otherwise  than  on  a special  order.  Recently  I was  told  of  an 
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engineer  who,  in  a private  note  to  a friend  in  the  metal  lamp 
industry,  suggested  that  samples  of  certain  new  lamps  might 
advantageously  be  sent  out,  as  other  types  were  being  well 
taken  np.  He  sent  out  a few  hundred  to  a local  firm,  who 
promptly  called  upon  my  informant  to  take  them  over  and 
“ get  them  off  their  books.”  That  does  not  seem  the  best 
way  to  introduce  new  goods.  I think  that  a recent  contri- 
butor in  your  paper,  in  discussing  Australian  matters,  hit  the 
nail  on  the  head  when  he  suggested  that  general  merchants 
dealing  in  all  sorts  of  commodities  are  not  the  best  people  to 
take  up  engineering  work.  Another  very  common  complaint 
against  contractors  is  that  it  takes  so  long  to  get  a job 
finished  off.  No  doubt  the  great  distances  to  be  travelled, 
and  the  time  it  takes  to  get  goods  from  England,  are  influ- 
ences that  tell  here  ; but  it  is  irritating  when  a contract  is 
practically  complete  to  have  to  wait  for  a lot  of  small  odds 
and  ends  to  be  supplied. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 P.h.  OH  Toebday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Single-Phase  Motors. 

I was  very  much  interested  in  the  article  in  your  issue  of 
September  17th,  1909,  on  the  “ Single-phase  Motor”  and,  in 
common  probably,  with  many  other  readers,  I should  be  glad 
of  more  information  with  regard  to  the  suitability  of  single- 
phase motors  for  ordinary  engineering  and  other  similar 
works. 

With  respect  to  one  point  in  the  article  mentioned  above, 
would  not  the  high  periodicity  of  the  original  single-phase 
stations  (generally  100  cycles  I believe)  have  been  a consider- 
able drawback  to  the  use  of  motors  ? 

Taking  a works  in  which  are  installed  hoists,  centrifugal 
pumps,  fans,  &c.,  driven  by  direct-coupled  motors,  would  the 
writer  of  the  article,  in  the  case  of  such  a works,  advise 
single-phase  in  preference  to  direct-current  working,  the  size 
of  the  works,  and  other  considerations  causing  a voltage  of, 
say,  100  volts  only  to  be  decided  upon  ? This  is  an  imaginary 
case,  but  I am  acquainted  with  several  fairly  extensive  works 
in  which  D.c.  dynamos,  supplying  current  at  110-120  volts, 
are  installed,  and  in  the  case  of  a single-phase  installation  the 
alternators  would  generate  at  the  low  voltage  also,  I presume  ? 

How  would  the  single-phase  motor  compare  with  the  d.c. 
motor  with  respect  to  convenience  in  reversing  and  in 
regulating  the  speed  ? I have  in  mind  D.c.  motors  with 
commutating  poles  direct  coupled  to  blowers  and  fans  and 
regulated  by  means  of  shunt  resistances. 

In  the  case  of,  say,  a 100-volt  80  b.h.p.  motor  direct 
coupled  to  a centrifugal  pump,  could  this  be  started  up  as 
conveniently  as  a d.c.  motor  and  without  taking  an  abnormal 
starting  current  ? 

Although,  generally  speaking,  the  d.c.  motor  as  designed 
and  manufactured  nowadays  leaves  little  to  be  desired,  I 
have  frequently  found  it  very  difficult,  in  dirty  and  dusty 
situations,  to  keep  the  brushes  and  commutators  in  order  and 
also  the  Btarters,  and  in  any  case  the  renewal  of  brushes  is  an 
ever  present  nuisance,  hence  it  seems  to  me  that  if  single- 
phase motors  can  be  relied  upon  to  start  up  without  trouble 
in  such  cases  as  mentioned  above,  there  should  be  a very 
large  field  open  to  them  in  the  future,  and  I should  be 
interested  to  hear  the  opinion  of  the  writer  of  the  article 
referred  to  on  this  further  application  of  single-phase 
working. 

Advocate. 

Straits  Settlements, 

October  20/A,  1909. 


In  reply  to  “ Advocate  ” my  article  referred  principally 
to  undertakings  in  which  single-phase  plant  is,  or  was  installed, 
and  to  the  fact  that  the  single-phase  stations  of  this  country 
have  not  progressed  with  motor  loads  as  have  similar  under- 
takings abroad. 

This  is  due  to  the  general  belief  among  engineers  that  the 
single-phase  motor  is  unsatisfactory.  They  scrapped  single- 
phase plant  and  replaced  it  by  d.c.  or  three-phase  ; and  the 


undertakings  supplying  siDgle-phase  current  for  lighting  and 
d.c.  for  power,  often  with  separate  generating  sets,  and 
necessarily  with  separate  systems  of  mains,  give  general 
confirmation  to  the  unfortunate  bias  against  the  single-phase 
motor,  for  such  radical  alteration  or  expenditure  would  not 
have  been  embarked  on,  had  single-phase  working  been 
regarded  as  hopeful.  TheBe  changes  in  some  cases  might 
have  been  justified,  say,  in  the  case  where  the  single-phase 
units  where  small  or  more  or  less  obsolete,  so  far  as  the 
generating  station  was  concerned,  but  there  is  the  often  greater 
expense  of  relaying  or  adding  a completely  new  system  of 
mains,  and  if  three-phase  is  adopted,  transformers,  &c. 

Periodicities  of  100,  which  were  common  till  1900,  did, 
to  some  extent,  retard  the  adoption  of  the  single  - phase 
motor,  but  now  quite  satisfactory  single-phase  motors  for 
periodicities  higher  than  100,  can  be  obtained.  The  difficulty 
appears  to  have  been  rather  a matter  of  design  and  due  to  the 
comparatively  poor  quality  of  sheet-iron  then  available  ; the 
latter  undoubtedly  did  affect  the  development. 

For  an  engineering  works  such  as  “ Advocate  ” mentions, 
it  is  probable  that,  unless  great  and  lengthy  speed  variation 
were  required,  three-phase  working  would  give  the  most 
satisfactory  results,  both  from  a capital  cost  and  operating 
point  of  view.  If,  however,  great  speed  variations  over 
lengthy  periods  were  necessary,  and  assuming  that  the  motors 
were  used  in  dusty  places,  and  were  not  required  to  give  a 
starting  torque  of  over  50  per  cent,  of  full-load  torque,  single- 
phase  would  give  most  economical  operation. 

This  case,  taken  generally,  would  not  lend  itself  favour- 
ably to  single-phase  working,  as  its  chief  points — simplicity 
in  distribution,  great  flexibility,  and  absence  of  out-of- 
balance  loads — would  hardly  need  to  be  considered,  as  they 
would  on  a mixed  system  of  lighting  and  power,  with  varied 
irregular  demands,  such  as  obtains  in  supply  undertakings. 
d.c.  working,  in  the  writer’s  opinion,  occupies  a second  and 
third  place  in  the  above  cases  respectively. 

These  can  and  must  be  judged  on  their  merits,  with  consider- 
ation to  requirements,  class  of  labour  available,  and  other 
local  conditions  that  may  affect  the  case.  With,  say,  a fairly 
modern  single-phase  generating  plant  existing,  single-phase 
working  should  be  adopted. 

Single-phase  induction  motors  compare  favourably  with  D.c. 
or  three-phase  motors  in  reversing,  and  can  be  obtained  giving 
50  per  cent,  fall-load  torque  at  starting,  with  150  per  cent, 
full-load  current.  This  torque  is  sufficient  for  the  operation 
of  fans,  blowers  and  centrifugal  pumps,  provided  the  latter 
are  not  working  submerged.  This  class  of  motor  has,  in 
the  writer’s  experience,  been  used  for  such  severe  work  as 
punching  and  shearing  for  a number  of  years,  equalling  in 
performance  either  d.c.  or  three-phase  motors. 

Where  high  starting  torques  are  necessary,  recourse  must 
be  had  to  the  commutator  induction  type  of  motor,  and,  as 
already  mentioned,  this  motor  will  deal  with  starting  torque 
up  to  400  per  cent,  of  the  normal.  The  maintenance  and 
renewal  of  brushes  is  practically  nil,  as  these  aie  subject  to 
misuse  only  during  the  period  of  starting  ; but  such  motors 
are  not  suitable  for  very  dirty  or  dusty  situations. 

A.  O.  Buckingham. 


Some  Business  Anomalies. 

Among  the  many  diverse  items  which  go  to  the  formation 
of  the  ordinary  technical  journal,  none  is  more  interesting 
to  the  layman  who  cannot  enter  into  the  fearsome  intricacies 
of  a long-drawn  out  academic  discussion  upon  this  or  that 
theory,  than  the  pages  devoted  to  “Contracts  Open  and 

Closed.”  . 

A regular,  even  although  somewhat  cursory,  examination 
of  the  contents  of  these  pages  will  reveal  to  the  searcher 
after  truth,  one  or  two  problems  of  more  importance  to  any 
firm  than  the  existence  or  non-existence  of  a certain  factor 
in  an  imaginary  equation.  One  or  two  of  these  the  writer  begs 
to  submit  to  the  consideration  of  kindred  spirits,  in  the  hope 
that  some  one  wiser  than  he  will  be  able  to  unravel  the 
mysteries  here  pointed  out. 

One  often  sees  in  the  lists  of  tendering  firms  the  names 
of  firms  quoting  for  mateiial  which  they  do  not  make,  and 
such  firms  not  infrequently  are  favoured  with  the  magic 
word  “ accepted  ” tacked  on  in  the  usual  place.  Such  firms 
are  not  always  merely  “ merchants,”  so  this  does  not  explain 
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their  quoting,  and  their  only  title  to  being  able  to  quote 
seems  to  be  that  they  are  something  “ electrical.”  Nor,  as 
might  be  supposed  with  reason,  is  the  material  which  they 
propose  to  supply  always  foreign.  Here  is  a case  in  point. 
A large  undertaking  invite  tenders  for  various  supplies,  and 
two  firms  (A  and  B)  are  in  the  running  when  tenders  are 
opened.  A is  a well-known  firm  of  undeniable  repute  and 
standing,  and  they  can  supply  the  material  direct  from  their 
own  works.  B,  on  the  other  hand,  cannot  make  this 
material.  Their  offer,  however,  is  a little  lower  ; they  are 
asked  to  give  a guarantee  that  the  stuff  shall  be  British 
made,  and  doing  so  they  obtain  the  order.  It  is  not  clear 
how  this  can  be  done,  but  that  it  is  done  regularly  is  beyond 
doubt. 

Another  matter  which  more  directly  concerns  the  con- 
sumer is  also  of  a somewhat  similar  nature,  and  can  also  be 
best  illustrated  by  example.  A colliery  manager,  say, 
requires  some  electrical  goods  for  his  installation,  and  orders 
them  from  i a local  firm  of  contractors.  The  contractors  ask 
a general  electrical  manufacturing  firm  to  supply  the 
material,  but  this  firm  does  not  make  it.  In  their  turn 
they  have  to  order  the  goods  from  the  maker,  who  specialises 
in  such.  Four  parties  in  one  transaction.  The  goods  go 
direct  under  plain  label  to  the  consumer  from  the  works 
where  they  are  made.  How  do  all  three  make  a profit,  and 
what  about  the  consumer’s  buying  ability  ? Of  what  use 
are  the  technical  journals  to  such  a buyer  ? 

The  above  instances  are  examples  of  cases  which  occur 
often  enough,  and  the  questions  suggested  in  both  cases 
seriously  affect  equally  the  manufacturer  and  consumer. 

G. 


Protection  in  Natal. 

It  is  most  satisfactory  to  me  to  note  the  strong  lead  you 
are  giving  to  Free  Traders,  not  only  in  England,  but  in  the 
more  distant  parts  of  our  Empire,  where  your  journal  is 
extensively  perused. 

In  this  particular  portion  of  it  we  are  experiencing  the 
way  in  which  Protection  defeats  its  own  ends  by  increasing 
the  cost  of  living  and  of  production  to  such  a degree  that 
duties  have  to  be  continually  raised,  not  only  with  a view  to 
establish  new  industries,  but  to  keep  alive  those  which  are 
already  precariously  struggling. 

I think  that  an  impartial  report,  following  an  examination 
into  the  effects  of  Protection  in  Natal,  would  be  a most 
convincing  document  to  those  whose  aim  is  the  common 
good.  Can  every  Protectionist  lay  his  hand  on  his  heart 
and  swear  that  he  can  lay  claim  to  be  included  in  this 
category  ? I believe  that  the  Electrical  Review  does 
not  subordinate  the  interests  of  our  beloved  country  to  those 
of  even  the  electrical  engineering  profession,  and  that  is  why 
it  will  be  likely  to  flourish  wherever  an  Englishman  makes 
his  home. 

J • It. 

Durban,  Natal,  October  22nd,  1909. 


Protection  of  Tramway  Trolley  Standards. 

I have  been  interested  in  seeing  in  your  journal  a copy 
of  the  Board  of  Trade’s  circular  letter  with  regard  to  the 
better  protection  of  tramway  trolley  standards. 

I have  been  endeavouring  to  reason  out  how  the  sugges- 
tions contained  in  their  letter  would  have  prevented  the 
recent  death  to  a man  travelling  on  the  top  deck  of  one  of 
the  cars  on  the  Wolverhampton  and  District  Tramways. 
His  body  and  feet  were  making  direct  connection  between 
the  earthed  handrailing  and  the  live  trolley  standard,  and 
he  was  found  by  the  conductor  in  this  position,  dead. 

If  the  magnetic  blow-out  fuse  had  been  in  use,  the 
standard  would  have  been  connected  to  earth,  and  therefore 
at  earth  potential,  previous  to  the  leakage  occurring ; but 
immediately  the  latter  happens,  the  earth  is  removed  and  it 
becomes  dangerous.  Such  a device  seems,  therefore,  to 
remove  the  safety  earthing  just  at  a time  when  it  is  required 
for  protection  of  life. 

The  man  who  was  killed  would,  therefore,  have  received 
the  shock  just  the  same,  and  he  would  be  under  its  influence 
until  the  conductor  had  heard  the  signal  and  had  time  to 
pull  the  trolley  from  the  wire.  If  the  car  was  a full  one, 


with  possibly  passengers  in  the  gangways  or  on  the  platform, 
and  the  conductor  was  engaged  in  issuing  fares,  it  is  quite 
conceivable  that  an  appreciable  period  of  time  would  elapse 
before  he  could  get  to  his  trolley  rope.  This  interval,  during 
which  the  passenger  is  subjected  to  the  shock,  might  easily 
be  sufficient  to  cause  death  or  serious  injury. 

It  is  also  suggested  that,  until  better  provision  is  made  for 
the  protection  of  trolley  standards,  the  ruby  lamps  at  present 
in  use  should  be  bridged  with  a suitable  fuse.  I cannot 
quite  see  where  any  advantage  would  be  gained,  as,  in  the 
event  of  the  trolley  standard  becoming  alive,  the  fuse  would 
blow,  and  the  car  attendants  would  be  dependent  upon  the 
ruby  lamps  for  any  warning  of  danger,  in  exactly  the  same 
way  as  they  are  at  present. 

It  would  seem  that  the  only  really  safe  method  to  adopt 
is  to  follow  the  first  recommendation  of  the  Board  of  Trade — 
e.g.,  “ To  electrically  connect  the  trolley  standard  to  the 
wheels  of  the  car  in  such  a manner  as  to  'prevent  the 
possibility  of  the  standard  becoming  electrically  charged'’’ 

From  the  present  circular  letter  of  the  Board  of  Trade,  it 
would  seem  desirable  to  combine  this  method  with  an  audible 
signal,  so  that  the  attendants  may  know  which  car  is 
earthing  the  system. 

Inquirer. 


A Question  on  Load  Factor. 

It  will  make  matters  quite  clear  to  “ Ratio  ” if  he  will 
look  upon  the  battery  as  a device  for  securing  economy,  just 
as  he  would  an  economiser  or  condenser.  After  all,  is  not 
fuel  saving  one  of  the  principal  functions  of  a battery  ? 
It  enables  generating  sets  to  be  shut  down  when  they  would 
otherwise  be  running  at  so  small  a load  as  to  be  inefficient. 
Of  course  the  battery  may  also  (and  in  this  case  no  doubt 
does)  save  labour  by  reducing  the  number  of  shifts  ; and  it 
may  also  render  less  generating  plant  necessary  by  helping 
to  take  the  peaks.  There  is,  however,  I contend,  no  reason 
to  treat  the  battery  as  anything  else  than  a piece  of  appa- 
ratus for  the  more  economical  running  of  a station.  A 
mechanical  stoker  saves  labour,  though  not  by  saving  a shift, 
and  the  saving  in  capital  cost  has  its  counterpart  in  the 
condenser,  the  absence  of  which  would,  in  theory  at  any  rate 
increase  the  capital  expenditure  on  boilers. 

J.  S. 


Voltages  for  Country  House  Installations. 

In  reply  to  the  remarks  of  Mr.  P.  W.  Doell,  I think 
there  are  three  voltages  desirable  for  ordinary  purposes  in 
small  town  or  village  lighting,  and  the  system  which  will 
provide  all  of  them  is  the  best  possible. 

For  motors,  500  volts  is  now  becoming  a standard,  and  it 
is,  perhaps,  as  good  as  any  other.  For  arc  lamps,  80  volts,  or 
thereabouts,  will  give  the  best  results  ; and  for  incandescent 
lighting,  25  volts  is,  in  my  opinion,  the  best  possible. 

This,  of  course,  may  be  varied  ; I would  go  much  lower 
for  small  houses,  and  others  would  go  higher  for  large  ones. 

I would  not  mind  going  to  80  volts  if  I had  to  deal  with 
both  arc  and  incandescent  lamps  run  from  the  same  supply  ; 
but  to  find  any  voltage  which  will  give  satisfactory  results 
with  metallic  lamps  and  motors  is,  in  my  opinion,  impossible, 
and  they  must  be  kept  separate. 

As  regards  arc  lamps  in  series — this  is  a point  which  is 
important — there  are  several  instances  quite  near  here, 
where  single  lamps  have  been  fixed,  and  nearly  as  many 
where  they  have  been  taken  down  again. 

They  were  not  used  to  light  shops,  or  goods  for  sale, 
but  as  advertisements  only  ; one  was  over  a public-house 
door,  another  was  over  a pawnshop.  It  is  by  no  means  a 
pleasant  job  to  explain  that  one  lamp  alone  is  wasteful,  and 
that  two  or  three  will  not  take  more  current  than  one. 

An  average  man  is  not  favourably  impressed  by  ifs  and 
buts,  and  would  prefer  to  have  the  thing  he  asks  for  to 
any  explanations  by  electricians  who,  for  anything  he  knows, 
are  not  playing  the  game  fairly.  Gas  men  can  do  these 
things— they  do  not  need  to  fix  two  or  three  lights  to  get 
economical  results — and  neither  should  we. 

I believe  that  it  would  pay  many  of  the  supply  com- 
panies to  return  at  once  to  low  voltage. 

1 believe  my  own  scheme  will  meet  all  the  requirements 
which  have  to  be  met  now,  supplying  the  voltage  most  suit- 
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able  for  the  different  requirements.  I am  sorry  I am  not 
quite  ready  to  explain  it  fully,  but  I may  say  that  for  the 
instance  Mr.  Doell  gives— 800  lamps— requiring  under 
present  conditions,  512  amperes,  I would  not  nse  any  larger 
cable  than  7/16,  nor  have  any  heavier  current  than  25 
amperes. 

I intend  to  ask  the  editors  shortly  to  send  someone  to  see 
what  I am  trying  to  do,  and  to  publish  an  account  of  it  if 
they  think  it  is  sufficiently  interesting  for  them  to  do  so. 

Every  week  they  publish  accounts  of  lighting  orders  being 
revoked,  always  on  account  of  the  cost  being  too  great  for 
the  revenue  likely  to  be  obtained  if  carried  out. 

If  this  cost  could  be  reduced  50  per  cent.,  and  if  the 
running  costs  could  be  reduced  another  50  per  cent.,  things 
might  be  altogether  different. 

«J«  J&CKsODi 

London,  N.W.,  November  23rd,  1909. 


I think  we  are  most  of  us  agreed  on  the  following  : — 

Advantages  of  a 25-volt  circuit  : — 

1.  "Wires  of  a very  low  grade  of  insulation  can  be  used, 
such  as  800-megohm,  this  would  cheapen  the  otherwise 
increased  cost  of  copper,  provided  runs  not  long. 

2.  The  low  pressure  of  such  an  installation  lends  itself 
admirably  to  the  employment  of  the  various  “ cheap-wiring  ” 
systems  now  on  the  market. 

3.  Low  candle-powers  (down  to  4-c.P.  tungsten  and  5-c.p. 
tantalum)  can  be  successfully  used  in  candle-fittings,  night- 
lights,  and  corridors. 

4.  Greater  efficiency  and  cheapness  of  lamps. 

Disadvantages  : — 

1.  Extremely  difficult  to  obtain  fans,  small  motors,  or 
heating  apparatus  ; and  even  if  obtainable,  they  would  take 

excessive  currents.  . , . 

2.  Large  drop  over  long  runs  ; the  25-volt  circuit  is  not 
advisable  for  straggling  houses,  churches  and  warehouses. 

3.  No  arcs  or  lamps  of  higher  candle-power  than  32,  can 
be  obtained. 

Of  course,  circumstances  (such  as  the  compactness  of  the 
building)  alter  cases,  but  to  save  complication,  I would 
strongly  advise  two  standard  voltages  for  country-house  work, 
25  volts  up  to  150  lamps,  and  110  volts  beyond  ; 110  volts 
should  be  standard  for  churches  and  warehouses,  where  runs 
are  long,  and  power  or  high  candle-power  lamps  are  required  ; 
110  volts  has  been  standard  for  so  many  years,  that  it  is  easy 
to  obtain  arcs,  motors  or  heating  apparatus.  I know  no 
reasons  for  adopting  65  volts  ; it  has  none  of  the  advantages 
of  the  25-volt  supply,  with  most  of  the  disadvantages  of  the 
110-volt,  so  far  as  regards  fire-risk,  low  C.P.  lamps,  &c. 
With  regard  to  cheap  wiring  methods  for  25  volts,  in  two 
installations  recently  erected  in  a small  church  and  house — 
Glaslough,  Co.  Monaghan,  Ireland— 3/20  s.w.g.  and  3/22 
s.w.g.  lead-covered  400-megohm  wire  was  found  to  be  highly 
successful— using,  of  course,  continuity  fixtures.  All  lamps 
were  of  the  tungsten  type,  except  portable  standards,  where 
tantalums  were  used,  being  less  fragile. 

I would  add  that  the  lead-covered  wire  was  attached  to  the 
wainscot,  and  painted  to  match— excepting  in  sitting  rooms, 
where  it  wa3  bnried  in  the  plaster.  As  to  4,  8 or  16 -volt 
circuits,  they  are  in  the  nature  of  toy  installations,  and  could 
scarcely  be  employed  for  more  than  a dozen  lamps. 

Seymour  Leslie. 

London,  W. 

[Our  correspondents  show  a tendency  to  digress  from 
country-house  lighting  to  warehouses,  pawn-shops,  &c.  ; the 
subject  proper  is  of  considerable  interest,  and  is  essentially 
distinct  from  any  question  connected  with  electricity  Bupply 
from  public  mains. — Eds.  E.R.] 


Electric  Lighting  for  Villages. 

Your  article  in  the  Review  of  October  1st,  on  engineers 
“ At  Home  and  Abroad,”  has  suggested  to  me  the  advisa- 
bility of  submitting  to  you  or  to  your  readers  a problem 
which  I have  been  considering  lately. 

You  have  described  and  illustrated  in  the  Review  a great 
many  large  electrical  schemes  and  plants  for  power  supply, 
lighting,  and  other  purposes,  but  one  looks  in  vain  for  any 
particulars  of  small  plants  for  lighting  'and  power  such  as 


would  be  suitable  for  the  lighting  of  small  towns  and  villages, 
especially  for  villages  in  these  colonies  where  the  conditions 
are  considerably  different  from  those  of  home  villages. . 

To  explain  the  problem  I put,  I shall  give  the  particulars 
of  a proposal  which  has  been  under  consideration  here,  and 
which  is  to  some  extent  typical  of  several  other  cases. 

A village  of,  say,  60  to  70  houses,  compactly  situated  on 
an  approximately  square  area.  _ 

Water-power  available  near  one  side,  the  distance  from 
the  power  station  round  the  village  and  back  to  the  station 
making  a circuit  of  about  8,000  ft.  _ . 

Two  methods  of  carrying  out  the  lighting  of  this  place 
have  been  suggested,  one  proposal  is  to  use  direct-current 
dynamo,  charging,  say,  15  sets  of  accumulators  in  series  ; 
each  accumulator  set  supplying  a small  group  of  three  or 
four  houses,  and  having  a maximum  output  of,  say,  500  or 

600  watts.  . , 

The  other  proposal  is  to  use  an  alternating  dynamo  with 
transformers  similarly  arranged  to  supply  the  small  groups 


of  houses.  , . 

In  either  case  the  most  efficient  metallic-filament  lamps 

would  be  used,  arranged  for,  say,  25  volts. 

There  would  be  advantages  and  disadvantages  in  each 
case,  and  the  problem  is  to  find  which  has  the  outweighing 

advantages.  . , 

I would  point  out  that,  to  suit  the  conditions  here,  the 
first  cost  must  be  as  low  as  possible,  and  therefore  everything 
should  be  arranged  of  the  plainest  and  simplest  kind  con- 
sistent with  due  efficiency  ; and  that  a strong  point  in 
favour  of  the  accumulator  system,  for  a small  plant  of  the 
kind  proposed,  would  be  the  saving  of  an  attendant  at  night, 
the  cost  of  whom  would  be  a high  proportionate  item  in  a 
small  plant. 

A result  distinctly  in  favour  of  either  system  will  ease 
the  path  of 


October  20th,  1909. 


[Various  village  installations  have  been  described  in 
recent  years  in  our  columns  ; apparently  our  correspondent 
has  overlooked  them. — Eds.  E.R.] 


The  “Steady  Job.” 

Referring  to  the  article  which  appeared  in  your  journal  last 
week  under  the  initials  “A.  P.  C.  sub-titled  A Minor 
Philosophy,”  I would  like  to  say  I have  seldom  seen  a sillier 
sham  printed  in  any  journal.  A much  more  suitable  title 
to  my  mind  would  have  been  u A Pseudo-Philosophy.  The 
whole  article  teems  with  illogicalities  and  misstatements. 

It  is  apparent  that  the  argument  of  the  survival  of  the 
fittest  cannot  and  never  could  apply  to  our  present  business 
system  until  it  is  so  drastically  altered  that  equality  nfoppoi- 
tunity  is  given  to  every  individual.  But  your  contributor 
openly  advocates  the  former  principle,  assuming  that  the 
best  men  will  come  to  the  top,  regardless  of  the  iact  that  the 
best  men  in  many  cases  may  have  started  so  handicapped  that 
it  is  next  to  impossible  to  rise  at  all.  His  remark  “ if  a man 
does  not  personally  gain  by  any  deed  of  his  own  he  will  not 
take  the  trouble  to  do  it,”  is  a downright  slander  on  all  the 
greatest  writers,  inventors  and  artists  of  all  time.  It  is  often 
truer  that  the  inventor  receives  meagre  advantage  from  his 
inventions,  and  long  after  he  has  ceased  to  receive  any 
interest  whatever  from  them  they  continue  to  swell  the 
fortunes  of  shareholders  who,  whatever  else  they  possess, 
never  had  a spark  of  inventive  genius.  How  does  your 
contributor  account  for  the  fact  that  such  great  inventors 
as  Edison,  long  after  they  have  accumulated  more  money 
than  they  could  ever  spend,  continue  to  invent  ? 

A,rain,  his  remark  that  “the  wonderful  advance  of  the 
United  States  people  ....  is  due  to  the  uncertainty  of 
tenure  of  position,”  is  of  all  bosh  the  most  utter.  A 
country  gifted  with  natural  resources  and  opportunities  such 
as  no  other  country  is,  increases  its  trade  and  rises  to  be  a 
great  nation,  and  he  explains  it  with  a piece  of  flabby 
philosophy  about  uncertainty  of  tenure.  Rather  would  it 
be  cause  for  wonder  if  such  a nation  did  not  advance  with 
advantages  such  as  this  particular  nation  has. 

It  is  quite  clear  from  his  next  point  that  he  thinks  we 
should  imitate  the  example  of  the  American.  He  says  : 
“ The  American  has  been  brought  to  learn  that  specialisa- 
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tion  is  valueless  ....  therefore  he  becomes  self-reliant 
and  afraid  to  tackle  nothing.”  Yes,  I know  such.  You 
can  see  them  every  day  in  England,  America  and  everywhere 
else  ; they  are  mostly  semi-engineer-travellers,  who,  when 
they  meet  something  of  which  they  know  less  than  nothing, 
shut  up  and  try  to  look  intelligent.  Such  people  usually 
end  by  getting  themselves  and  their  firms  into  such  a mess 
that  it  takes  the  quiet  calculating  man  to  unravel  them. 

I contend,  and  challenge  your  contributor  to  prove  other- 
wise on  any  moral  grounds,  that  when  a man  has  reached 
middle  age,  has  a wife  and  the  privilege  of  moulding  and 
forming  the  minds  of  his  children,  that  it  is  not  right  or 
even  necessary  he  should  dash  about  with  hare-brained 
schemes  for  worsting  his  business  rival.  What  your  con- 
tributor calls  the  survival  of  the  fittest  means  the  survival 
of  the  unscrupulous. 

He  asks  “ Why  is  France  a decadent  nation  ? ” and  then 
proceeds  to  answer  himself  by  explaining  it  is  entirely  due 
to  the  French  mothers  having  a longing  for  permanent 
positions  for  their  offspring.  This  is  almost  laughable.  He 
contends  that  a nation  loses  its  stamina  and  becomes 
decadent  because  its  people  have  succeeded  in  “ pulling 
together  ” instead  of  turning  the  country  into  a bear  garden 
of  conflicting  small-souled  business  fiends,  each  with  a great 
idea  of  his  own  powers  and  determination  to  worst  everyone 
who  comes  in  his  way. 

Again,  supermen  are  not  produced  by  industrial  com- 
petition, and  they  never  have  been,  but  by  intellectual 
competition , and  the  two  are  as  far  apart  as  the  poles. 

As  I have  said,  when  a man  has  reached  middle  age,  it  is 
his  time  to  enjoy,  as  far  as  he  can,  what  is  left  of  his  life. 
What  is  the  earth  for  ? To  turn  into  a great  murky 
industrial  battlefield  with  ineffaceable  signs  all  around  of  the 
crushed  out  and  the  maimed  to  nauseate  and  embitter  those 
on  top  ? Or  is  it  not  rather  for  the  use  and  enjoyment  of  all 
its  inhabitants  ? Are  the  great  inventions,  electricity  and 
others,  here  simply  to  be  exploited  for  the  profit  of  one  or 
two  shareholders,  or  to  make  the  lot  of  man  easier  P 

Is  the  world  as  a whole  better  because  some  of  its 
inhabitants,  with  a preponderance  of  brain  power,  think  it 
good  to  fight  and  shriek  and  scramble  in  their  efforts,  usually 
to  pile  up  profit  for  someone  else  ? I can  name  a host  of 
world’s  greatest  engineers,  artists  and  inventors  who  have 
died  poor,  whose  genius  was,  in  some  cases,  only  recognised 
after  their  death,  who  would  undoubtedly  have  been 
crushed  out  in  the  struggle  your  contributor  eulogises — men 
whose  names  and  works  will  live  long  after  the  last  sweater- 
hustler’s  name  has  ceased  to  be  remembered. 

A.  C.  Circuit. 


A Correction. 

A our  report  in  last  week’s  issue  of  the  Review  will  cause 
our  friends  and  ourselves  needless  pain  and  loss,  and  although 
we  do  not  propose  to  discuss  in  your  technical  paper  the 
details  of  a sordid  trade  dispute,  we  trust  you  will  allow  us 
to  state  two  facts. 

1 . We  were  not  able  to  instruct  or  appear  to  answer  the 
claim,  owing  to  enforced  absence  caused  by  serious  illness. 

2.  The  statements  made  by  a Mr.  Truman — a person 
whom  we  do  not  know  that  we  have  ever  met — had  really 
nothing  to  do  with  the  issue  which  had  to  be  tried,  and  are 
wholly  untrue,  having  no  foundation  whatever  in  fact. 

J.  E.  Wakelln  & Co. 


Institution  Proceedings. 

We  shall  all  owe  you  a debt  of  gratitude  if,  by  taking  up 
this  matter  as  you  have,  you  can  bring  to  an  end  the  present 
practice  of  authors  reading  their  papers  in  full  at  the  Institu- 
tion meetings. 

Too  often  have  we  had  to  sit  patiently  in  a crowded 
chamber,  whilst  the  author  has,  I was  about  to  say,  gabbled 
through  his  paper  in  a tone  which  would  seem  to  betoken  a 
total  lack  of  interest  in  its  matter,  and  a desire  only  to  get 
to  the  end  of  it. 

After  an  hour  or  more  of  this  when  most  people  are  already 
somewhat  bored  of  the  proceedings  and  anxious  to  escape, 
wc  are  allowed  a few  minutes  only  for  the  only  really  interest- 
ing part  of  the  proceedings,  viz.,  the  discussion. 


What  is  the  result  ? At  the  most,  a very  few  members 
can  take  part  in  it,  and  those  others  who  might  wish  to  offer 
or  obtain  information  on  the  subject  under  discussion  must 
do  so  afterwards,  informally  over  a cup  of  coffee. 

Surely  this  is  not  the  way  to  make  the  proceedings  of  the 
Institution  interesting  or  instructive  ? 

It  is  high  time  that  the  old  system  was  done  away  with 
and  reforms  instituted  on  the  lines  suggested  in  your  leading 
article.  8 

Electricity  Works,  Twickenham, 

November  IWi,  1909. 


lour  leading  article  advocating  that  printed  papers  should 
be  sent  in  advance  to  every  member,  and  that  discussion 
should  proceed  without  wasting  time  in  reading  a technical 
paper  to  the  meeting,  will  be  heartily  endorsed  by  everyone 
who  desires  that  engineering  societies  should  be  really  useful. 

I would  like  to  make  another  practical  suggestion,  viz., 
that  those  members  who  cannot  express  their  views  without 
recourse  to  formulae  and  diagrams  should  send  their  views  in 
writing  “ for  interment  in  the  Society’s  Journal and  so 
leave  the  discussion  open  for  those  who  can  put  their  spoken 
views  into  plain  English. 

Practising  engineers  who  want  mathematical  instruction 
can  attend  classes,  or  consult  text-books  ; but  they  do  not 
want  discussion  obscured  by  masses  of  figures  and  formula, 
hastily  written  up  on  a distant  blackboard. 

Scrutator. 


PROCEEDINGS  OF  INSTITUTIONS. 


Tlie  Electric  Ignition  of  Internal  Combustion  Engines. 
By  John  W.  Wabb,  A.M.I.E  E. 

( Abstract  of  paper  read  before  the  Institution  op  Electbical 
Engineers,  Manchester , November,  2nd,  1909  ) 

In  whatever  form  it  is  applied,  electric  ignition  iB  a notable 
advance  on  what  previously  existed.  It  provides  absolute  im- 
munity against  fire,  the  spark  is  well  suited  to  the  explosive 
mixture,  and  charges  which  are  so  weak  as  to  give  irregular 
impulses  with  the  hot  tube,  can  be  fired  with  absolute  certainty. 
Further,  an  increased  efficiency  is  obtained  by  being  able  to  fire 


the  charge  at  the  moment  of  maximum  compression,  it  admits  of 
automatic  timing  and  consumption  of  current  and  the  use  of  higher 
compressions. 

n The  electrical  ignition  of  all  modern  automobiles  is  produced 
from  either  a primary  or  a secondary  current.  The  primary  current 
is,  of  course,  a low-tension  one,  and  the  devices  that  can  be  used 
may  be  tabulated  as  follows  : — 

1.  Accumulator.  2.  Accumulator  and  series  coil.  3.  Magneto. 

The  hot-wire  system,  which  is  named  " Catalytic  Ignition,”  has 
never  been  put  into  commercial  operation. 

The  accumulator  alone  with  a pressure  of  4 to  6 volts  appears  to 
bi  one  of  the  very  earliest  devices,  but  owing  to  the  large  current 
taken  on  short  circuit,  the  ignition  points  were  quickly  destroyed 


and  the  high  temperature  of  the  points  set  up  by  the  large  current 

<»«  ~ i~.~d.ced,  «» 
presence  of  self -inductance  or  extra  current  mak  mg  its  appearance 
as  a bright  hot  spark  at  the  tappet  points  at  the  moment  of  break- 

inThelowtension  magneto  driven  from  the  cam  shaft  was  rapidly 
brought  forward,  perhaps  on  account  of  the  necessary  recharging  o 
accumulators  and  their  other  attendant  evils. 

Contrarv  to  the  high-tension  system,  all  low-tension  ignition  h 
to  b-  operated  with  mechanical  make  and  break  tappets  from  the 
cam  sha^t  The  gear  shown  in  fig.  1 is  representativeinprinciple 

of  those  used  by  leading  builders  and  is  attached  vertically  to  the 


Fig.  3. 


sides  of  the  cylinder.  The  fixed  insulated  plug  is  shown  at  a 
tS  tappet  b i's  also  fitted  into  the  plate  to  rotate  through  a smaU 
arc  both  a and  b projecting  into  the  combustion  chamber.  Wit 
the’ striker  rod  c in  the  normal  position,  the  spring  a keeps 
contacts  apart  internally.  Shortly  before  ignition  takes  place  the 
Pam  raises  the  rod  c through  an  intermediate  pusher  rod,  ana 
allows  the  spring  d to  bring  the  internal  contacts  together.  A step 
ff X cam  thenpasses  the  foot  of  the  pusher  rod,  and  allows  rod  c 
to  all  TuTckly  due  to  the  influence  of  spring  e.  The  momentary 
making^of  the  circuit  is  at  once  followed  by  a .quick  break  thu 
T>rr>ducine  a spark  at  a and  b.  Provision  is  made  for  retarding  oi 
advancing  ignition  when  desired,  the  operation  being  controlled 

fl°In  ^efto'difpSSIrWith  complicated  me<^cri  rtr^g  f^e 
and  tappets,  magnetic  plugs  or  electrical  tappets  2”  YSrtio^  of 
plug  and  diagram  of  connections  is  shown  in  fig.  2-  f “™°n 
the  plug  is  shown  in  fig  3.  The  current  is  generated  in  the  two 
windings  of  the  revolving  armature  from  thepermanentfield  and 
attains  a maximum  voltage  twice  during  eac^  re\°  “10n'r 
maximums  being  180°  apart  and  producing  two  sparks  per  revoto 
tion  The  armature  is  driven  at  crankshaft  speed.  In  the  diagram 
of  connections  the  dotted  lines  represent  the  circuit  completed  by 
tie  S? frame  On  the  right-hand  side  of  the  armature  is  shown 
the  contact  breaker  through  which  the  auxiliary  winding 


. ..  abort-circuited  last  previous  to  the  current  attaining 

periodically  short  ^Uea  3 P circuit  a 8ufficient  current 

l^^m^n  winding  to  Sctthe  plug  interrupter  is  not  produced. 
However 1 when  sparking  is  to  take  place  within  the  compression 
“ . cvlinder  tbe  platinum  points  of  the  contact  breaker 

the ^current  in  toe  main  winding  being  suddenly  rein- 
are  severed  the  cum a*  ^ 0f  the  auxiliary  winding.  Thus  a 

*°rC«Tf recurrent  flows  through  the  coil  of  the  magnetic  plug  by 
P f ?h e distributor  vigorously  attracting  the  armature  interrupter 

nine S5S2  quick  breaking  of  toe  contacts.  This  in 
of  the  pl“g  nowpTful  and  very  hot  spark  in  the  same  way  as  the 

turn  produce  p variation  in  timing  is  effected  by  rotating 

mechanical  tappers.  The  variation  i Bhown  on  the 

tver , e“.  r QCf ' t^e  drawing  directly  below  the  distributor.  By 
$h*h“d.  toe  torerrupt'on  and  the  s7park  are  produced  earlier  or 
Ute^For  a tour-cylinder  engine  the  rotation  of  the  lever  is  about  50 
on  the  crankshaft.  Tbe  engine  is  stopped  by  short-circuiting  the 

fhSy  with  single-cylinder  engines.  The  current  is  produced  by 


an  oscillating  motion  of  the  armature,  which  is  moved  out  of  its 
pmsitton  of*  rest  through  an  angle  of  30«,  a thumb  or i the  cam , d 
striking  the  trip  lever  on  the  armature  shaft  The  Jons  nw 
Borings  bring  the  armature  into  its  normal  position,  lhewnoie 
arrangement*  is  shown  in  fig.  4,  including  the  striking : rod , whwh 
operates  toe  mechanical  tappets.  The  tappets  bref » -ti  n 
the  armature  has  passed  a few  degrees  beyond  its  noraal  posit  ^ 

The  length  of  toe  spark  depends  largely  on  the  swiftness 

movement  of  the  armature.  The  the  reusing  of 

obtained  from  a device  on  the  cam  shaft,  so  that  the  releasing  o 

the  trip  lever  takes  place  early  or  late  as  required.  tension 

In  comparison  with  the  high-tension  system  tbe  low-tensio 
ignition  is  not  so  popular.  The  objections  are  : wear  of  the  tappet 
points  and  the  moving  parts  within  the  combustion  be  , 
and  tear  of  striking  gear  whilst  operating  at  high  speeas,  ana 
“XI  need  of  adjustment,  .hid.  in  many  ea.e.  can  only  be 
perfectly  carried  out  by  experts.  . - „,oar 

The  high-tension  ignition  does  not  require  any  % 

mentioned^  above,  the  apparatus  used  being  of  such  a character  as  to 
moduce  a flaming  jump  spark  between  the  electrodes  of  the  plug 
screwed  in  the  combustion  chamber.  The  means  used  for  producing 

9.  Magneto  and  induction  coil  t 
3-  StttFBhL*  » wen  known  Witt 1 the , mod.„ 

nlates  at  any  time,  and  especially  during  the  progress  of  charging. 

&„  the  otiS  hand  add  spray  and  bad  joint,  betw.m  tbe^lalo.d 

sn  Jr&a-u 

PaThee  nrimary  dry  battery  has  come  into  great  favour  lately,  and 

there  iPs  no  dyouM  it  is  being  used  with  satisfactory  results.  The 

multiple  cell  giving  an  e.m.f.  of  6 volts  is  suggested,  with  a variable 
resistance  connected  in  series  with  the  primary  of  the  induction 
coil  Snd  toS  battery,  so  that  the  pressure  can  be  reduced  to  about 

h^sSnM^ry-Soattt^maker^recommen^mult^le-series  connections 

The  author  has  now  used  dry  batteries  for  igni  ion  o 
siderable  time,  with  most  encouraging  results. 

Induction  coils  may  be  divided  into  two  classes,  the  plain  type 

is  liable  to  burn  out  the  coil  and  exhaust  the  battery.  Ihe  t e 

llrt  “ »”toto«.Wo^toed“X“be  self-induction  of  the 

Therefore,  the  desirability  of  an  adjustable  censer  Bee“*  cl«* 
demonstrated.  If  the  condenser  is  too  small  Bp  If 

is  short  and  feeble,  with  incurable  sparking  at  the  platinum. 

caJe  When  toe  author  was  testing  a coil  some  time  ago  the  am- 

& 3ft:  hp?.h™dh,tbit*f  mb.T„Vcoii 

■“T, w i£S  to? ‘would  be  . useful  additjo.  iu  the  event  of  tbe 
contact  screw  being  lowered  too  far.  This  would  indicate  the 

PrAftoreb0eing  forsomf  ^^"pUtinnm  appears  to  leave 

the'tPhBitiV  ldTend^o^^e^th^co^acto  le^^and^fto  away^ith^he 
switch  would  tend  to  ke  p ^ the  mBny  fftulta  in  connection 

SSfiSSll^  i^ernally 

and  condensers  makes  up  a large  percencag  prevent  a 

sx  rf\~«bp™“.. cou  i. 

trembler  is  shown  in  fig.  5. 


i 


. In  ei.ther  ^P®  of  coil  it  is  of  the  utmost  importance  to  have  an 
iron  wire  core  that  will  admit  of  rapid  changes  of  the  magnetic 
..?•  lJ^&8lng  magnetic  effects  seriously  hamper  the  period  of 
inflammation.  For  instance,  when  the  engine  is  running  slowly  it 
is  possible  to  get  correct  ignition  at  the  right  position  of  the  piston, 
but  when  running  at  high  speeds  ignition  does  not  take  place  when 


contact  is  fixed  to  the  half-time  shaft,  and  is  capable  of  being 
mewed  to  vary  the  timing.  A single  plain  coil  is  used.  8 

1 he  b spark  deserves  attention.  The  diagram,  fig.  7,  disnlavs 
e general  principle  of  the  igniter.  The  high-tension  current  is 
connected  to  the  plugs  through  the  intervention  of  two  condensers 


5eC  screw 


expected,  evidently  due  to  the  time  taken  to  magnetise  and  demag- 
netise the  core  of  the  coil.  With  an  engine  running  under  practi- 
cally full  impulse,  ignition  should  occur  just  as  the  piston  starts  on 
the  expansion  stroke.  Without  considering  any  difference  in  com- 
pression pressure,  and  supposing  the  period  of  inflammation  is  ^ 

of  a second  and  the  engine  speed  is  600  b.p.m.,  then  600  * 360° 

. . . 120  x 60 

— 30  , or  ignition  should  take  place  when  the  crank  has  still  30° 
to  turn,  i.e.,  — TV  of  a revolution  or  30°  in  advance  of  the  dead 
centre  of  the  piston.  From  this  it  is  evident  that  after  running  at 
high  speeds  on  the  level  with  the  spark  correctly  advanced,  better 
results  will  be  obtained  when  mounting  a gradient  in  high  gear  by 
retarding  the  spark  because  the  engine  speed  is  lower. 

We  now  come  to  the  question  of  distributing  the  high-tension 
current  in  multicylinder  engines.  With  the  Bingle  cylinder  this  is 
effectively  carried  out  by  rupturiog  the  primary  current  with  a 
simple  make  and  break  contact  on  the  half-time  shaft.  A common 
method  is  to  provide  a low-tension  rotary  wiped  roller  contact  with 
as  many  points  of  rupture  as  there  are  cylinders.  This  type  is 


with  their  outer  coatings  shorted  through  a leakage  path  or 
imperfect  conductor,  the  object  of  which  is  to  keep  them  always  at 
the  same  potential,  except  at  the  instant  of  sudden  discharge.  No 
strain  is  thrown  on  the  plug  leads,  they  remaining  at  the  same 
potential  up  to  the  last  moment,  when  the  two  condensers  are  full 
and  overflow  at  a.  At  this  instant  everything  is  liberated,  and  with 
great  rapidity  the  condensers  empty  themselves  across  a and  round 
the  completed  circuit  to  the  sparking  plugs  and  ignite  the  mixture 
in  the  compression  space.  The  high-frequency  discharge  is  so  violent 
that  soot  round  the  plug  electrodes  is  flung  away,  also  the  spark 
will  blaze  through  water.  An  accumulator  and  induction  coil  with 
trembler  blades  furnishes  the  high-tension  current  for  the  con- 


shown  by  fig.  6 and  makes  and  breaks  circuit  at  the  correct  period 
in  the  primary  circuit  of  the  coils.  The  high-tension  leads  from 
the  trembler  coils  go  direct  to  the  plugs.  Levers  and  connecting 
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Fig.  7. 


rods  rotate  the  fixed  contacts  through  a given  arc  so  as  to  produce 
early  or  late  ignition. 

Another  system  consists  of  a combined  low-tension  contact  maker 
and  high-tension  distributor,  both  being  exactly  synchronised  and 
timed  with  the  piston.  Only  one  trembler  coil  is  used. 

A high-tension  battery  system  can  be  operated  without  trembler 
coils.  As  most  of  the  troubles  arise  from  the  tremblers,  this 
method  has  a great  advantage  over  the  others.  A make  and  break 


densers,  and,  contrary  to  usual  practice,  the  secondary  winding  of 
the  coil  is  built  up  in  sections.  The  coil  only  takes  075  ampere 
for  a four-cylinder  engine,  which  is  a very  small  figure  compared 
with  other  coils.  Only  one  coil  is  used,  the  high-tension  current 
being  conducted  to  the  cylinders  by  a high-tension  distributor  work- 
ing  on  the  cam  shaft.  A spark,  large  in  quantity,  and  thus  more 
effective  in  inflammation  capacity,  free  from  liability  to  short  circuit 
with  dirty  plugs,  and  rapid  in  application,  is  undoubtedly  obtained. 
The  idea  is  due  to  Sir  Oliver  Lodge. 

most;  popular  form  of  ignition  is  the  one  in  which 
the  high-tension  current  is  generated  in  the  winding  of  a rotating 
or  stationary  armature.  The  diagram  of  connections  in  fig  8 
represents  a high-tension  magneto  for  a four-cylinder  engine. 
Between  the  pole-shoes  of  the  permanent  magnets  rotates  a shuttle- 
wound  armature  on  which  are  two  windings,  a primary  and  a 
secondary,  the  latter  forming  a direct  continuation  of  the  primary. 
The  high-tension  current  is  produced  in  the  secondary  by  short- 
circuiting  and  opening  the  primary  circuit  through  the  platinum- 
pointed  contact  breaker  twice  in  each  revolution.  At  the  moment 
the  circuit  is  broken  the  high-tension  current  is  collected  from  the 
slip-ring  by  a carbon  brush  and  taken  to  the  distributor  and  plugs 
by  the  contact  brush  driven  from  the  armature  spindle.  The 
armature  is  driven  at  crankshaft  speed,  so  that  when  the  winding  is 
cutting  maximum  field  its  position  must  correspond  to  a definite 
position  of  the  piston. 

Another  type  of  high-tension  magneto,  fig.  9,  is  one  in  which 
the  generation  is  based  on  the  same  principle  as  the  well-known 
inductor  alternator.  The  armature  winding  is  stationary  and 
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mounted  in  the  permanent  field.  A tubular  soft-iron  inductor 
envelope,  having  two  slots  cut  in  it,  each  representing  a quarter  of 
its  circumference,  revolves  between  the  armature  and  the  pole-shoes. 
By  this  means  the  current  in  the  primary  will  attain  its  maximum 
when  the  inductor  has  rotated  through  an  angle  of  90*  or  four  time3 
per  revolution.  By  rupturing  the  primary  circuit  during  the 
effective  periods,  a current  is  induced  in  the  secondary  winding 
four  times  per  revolution.  As  no  slip-ring  or  collector  is  required, 
the  high-tension  current  is  conducted  straight  to  the  brush 
contact  of  the  distributor  disk. 

The  spark  from  high-tension  machines  of  this  class  is  more  intense 
than  that  produced  from  ordinary  induction  coils.  As  an  example, 
the  coil  spark  in  one  experiment  was  only  justly  sufficiently  power- 
ful to  ignite  a mixture  of  petrol  vapour  and  air  in  the  proportion  of 
1 to  15,  whereas  the  magneto  spark  was  capable  of  igniting  a 
mixture  of  1 to  19. 

Some  of  the  machines  have  a condenser  connected  across  the 
make  and  break,  but  in  all  cases  spark-gaps  are  provided.  Ball 
bearings  can  be  fitted  if  desired,  which,  needless  to  say,  are  infinitely 
better  than  the  sleeve  bearing.  Wherever  possible  gear  drive  should 
be  used — chain  and  sprocket  wheels  severely  punish  either  type  of 
bearing.  . , . , , 

Tue  chief  advantages  of  magneto  ignition  are  : an  inexhaustaoie 
source  of  current,  the  induced  current  is  directly  utilised,  and  the 
sparks  have  a higher  temperature.  The  vital  paits  are  not  scattered 
in  different  parts  of  the  car  as  is  the  case  with  the  coil  and  accumu- 
lator ignition.  With  a spare  magneto  carried  in  the  car  the  faulty 
one  can  be  removed  in  a few  minutes.  On  the  other  hand,  it  must 
be  remembered  that  the  magnets  require  reflashing  periodically, 
bearings  and  platinum  contacts  require  attention,  a perpetual  load 
is  always  on  the  engine,  and  the  adjustment  in  the  timing  is  not  so 
flexible  as  with  the  coil. 

It  is  common  practice  to  provide  accumulator  and  coil  ignition 
for  starting  the  engine,  afterwards  throwing  over  to  the  magneto. 

Avery  ingenious  device  has  just  been  introduced  for  starting. 
The  principle  is  based  on  the  temporary  use  of  the  primary  and 
secondary  winding  of  the  high-tension  magneto  armature  as  an 
induction  coil.  Current  from  a dry  battery  furnishes  the  current 
which  is  conducted  by  suitable  switchgear  to  the  armature  primary 
winding.  If  the  engine  has  to  be  started  after  it  has  not  been 
working  for  a few  days,  a turn  of  the  handle  is  required  to  rupture 
the  dry  battery  current  in  the  primary  winding,  but  if  a charge  is 
left  in  one  of  the  cylinders  previous  to  running,  the  pressing  of  a 
button  Bwitch  will  start  the  engine  whilst  the  driver  is  seated. 
The  author  is  of  opinion  that  energising  the  armature  in  this  way 
will  in  time  reduce  the  field  strength  of  the  permanent  magnet3. 


Discussion. 

Mr.  J.  G.  Walthew  said  that  for  motor-cars  the  low-tension 
system  had  very  many  advantages,  but  for  the  stationary  engine 
the  high-tension  system  was  undoubtedly  the  best,  except  in  the 
case  of  single-cylinder  engines.  Excessive  wear  on  the  sparking 
points  was  generally  due  to  unequal  or  bad  setting  of  the  con- 
tact maker  and  breaker.  The  spark  in  the  ignition  box  should  not 
be  more  than  about  -Jj  in.  at  the  outside  in  the  low-tension  system. 

It  was  possible  to  fail  to  get  a spark  from  the  low-tension  plug, 
simply  because  the  small  moving  contact-maker  had  a fine  coating 
of  dust  or  dirt,  which  arrested  the  electric  connection.  The  trouble 
with  the  accumulators  was  the  only  weak  spot  in  the  high-tension 
system.  He  had  found  that  the  current  necessary  with  a 6-volt 
primary  circuit  varied  from  about  2 to  amperes,  when  the 
trembler  blade  was  working  practically  the  whole  time. 

Mb.  Frith  said  that  he  did  not  think  that  motorists  would 
consent  to  a fuse  in  the  battery  circuit  of  their  cars,  with  the 
possibility  of  the  fuse  blowing.  He  did  not  think  it  was  right  in 
theory  to  employ  only  one  coil  to  ignite  a multi-cylinder  high- 
speed engine,  as  the  electromagnetic  conditions  of  the  coil  could 
hardly  be  expected  to  follow  the  changes  required  at  sufficient 
speed.  The  question  of  simultaneously  firing  the  charge  at  more 
than  one  point  in  the  cylinder  by  means  of  two  plugs  in  series, 
worked  from  the  same  coil  or  magneto,  was  engaging  the  attention 
of  motorists;  could  the  author  say  if  this  was  worth  the  extra 
complication  of  double-pole  plugs,  &c.,  which  it  involved  ? And 
in  the  simple  accumulator  and  coil  system,  did  it  matter  at  all  how 
long  the  stream  of  sparks  was  allowed  to  flow  after  the  explosion 
had  actually  started  ? 

Mb.  R.  B.  Slacke  said  that  the  corrosion  of  the  terminals  of 
accumulators  could  be  stopped  with  a vaseline  cup.  Most  of  the 
troubles  of  accumulators  were  due  to  under-charging  and  over- 
discharging,  &c.,  especially  over-discharging.  As  far  as  motor-cars 
were  concerned,  there  waB  one  thing  in  favour  of  the  accumulator  ; 
if  the  battery  ran  down  they  could  probably  by  walking  a few 
miles  obtain  another  one.  A spare  magneto  was  valued  at  some- 
thing like  £10  to  £20,  whereas  a spare  battery  cost  about  £2.  A 
system  in  use  for  large  gas  engine  work  with  a voltage  from  60  to 
100  was  practically  the  same  as  the  low-tension  system  on  a car.  It 
bad  a mechanical  tappet,  but  this  was  operated  by  a solenoid.  There 
were  slip-rings  on  the  cam  shaft,  and  as  each  contact  piece  made 
contact  with  the  brush,  it  closed  the  circuit,  which  at  the  same 
time  closed  the  solenoid,  and  also  closed  the  circuit  through  the 
tappet,  the  tappet  in  its  normal  position  being  closed,  so  that  the 
effect  of  the  solenoid  was  to  open  the  tappet  and  shut  it  again.  The 
tappet  itself  was  of  cast-iron,  and  it  did  not  seem  to  have  given  any 
trouble  from  wear.  Several  makers  of  Continental  gas  engines 
used  that  system.  One  of  two  of  them  had  had  experience  with 
the  Lodge  ignition,  and  in  one  case  that  had  been  adopted  in 
preference  to  the  other,  and  had  been  found  to  be  very  satis- 
factory. One  did  not  alter  the  timing  to  alter  the  Bpeed  of  the 
engine,  but  according  to  the  value  of  the  mixture. 


Mb.  J.  M.  Atkinson  said,  with  regard  to  large  gas-engine  work, 
one  of  the  great  faults  with  the  low-tension  system  was  that  one 
could  not  get  the  surfaces  of  the  plug  and  the  contact  to  exactly 
line  with  each  other.  They  would  wear  to  a ridge,  giving  uneven 
firing  in  the  cylinder.  They  arranged  to  time  the  ignition  for 
both  ends  at  once,  but  at  one  end  there  might  be  more  wear 
than  at  the  other.  The  consequence  was  that  the  plugs  had 
to  be  taken  out  and  filed  down.  The  Lodge  system  had  been  used  by 
Messrs,  Ehrhardt  & Sehmer.  Magneto  ignition  worked  very  well, 
but  he  thought  that  high-tension  ignition  was  the  one  that  had  come 
to  stay. 

Mb.  Cox  said  not  only  the  battery  but  the  coils  had  weak  spots. 

It  certainly  wa9  an  advantage  to  have  a gap  on  the  outside,  especi- 
ally in  multiple  cylinder  engines ; it  gave  them  a chance  of 
actually  seeing  if  there  was  a plug  mis-firing  due  to  any  external 
cause. 

Mb.  Stealing  said  the  author  had  not  emphasised  the  relative 
merits  of  the  oscillating  and  the  rotating  shuttle  in  magnetos. 
Personally,  he  was  in  favour  of  the  oscillating  shuttle  combined 
with  what  the  author  described  as  an  inductor  envelope.  The 
great  advantage  of  this  envelope  when  combined  with  the  oscil- 
lating system  was  that  there  was  a very  small  moving  mass,  and  in 
consequence  there  was  slight  mechanical  reaction,  whereas  with  an 
ordinary  wound  shuttle  oscillating,  they  were  apt  to  get  un- 
necessary vibrations  and  broken  wires.  Another  advantage  was 
that  they  were  able  to  get  very  accurate  timing  with  the  former, 
and  by  adjusting  the  tappet,  they  were  always  able  to  take  the 
current  at  the  top  of  the  wave. 

Mr.  H.  J.  Coates  said,  referring  to  the  practice  of  placing  the 
high-tension  winding  over  the  armature  winding,  it  was  question- 
able whether  this  really  was  the  best  place  in  which  to  fix  the 
secondary  winding.  The  difficulties  of  sound  insulation  were  often 
considerable,  in  spite  of  the  limitation  of  the  voltage-rise  due  to  the 
provision  of  a protective  spark-gap.  In  some  few  makes  it  had 
been  the  practice  to  place  the  transforming  element  over  the  arma- 
ture box  underneath  the  arch  of  the  magnets;  this  disposition 
appeared  to  be  a better  one  for  providing  effictive  insulation  and 
reducing  the  risk  of  breakdown.  With  really  good  coils  and  a suit- 
able auto-trembler  common  to  them  all,  little  difficulty  should  be 
experienced  in  running  with  a current  of  $ ampere,  and  with  such  a 
small  current  there  would  be  very  little  trouble  from  pitting 
contacts. 

Mb.  Warr,  in  reply,  said  he  would  always  prefer  high-tension 
ignition  for  motor-cars  and  for  stationary  engines.  The  ordinary 
gas  engine  driver  and  the  modern  chauffeur  could  not 
usually  diagnose  a sickly  accumulator,  or  even  recom- 

mend a cure,  and  this  was  one  of  the  reasons  why  the  dry 
cell  should  be  encouraged.  He  advised  the  use  of  the  dry  cell 
for  an  ordinary  make-and-break  contact  and  the  plain  coil,  but 
with  a trembler  coil  the  cell  was  subjected  to  heavy  duty,  and  was 
quickly  exhausted.  A reliable  cell  could  now  be  obtained  with 
high  capacity  and  reasonable  weight.  A perfectly  balanced  coil 
Bhould  not  take  more  than  75  ampere  with  an  e.m.f.  of  4 volts. 
Reflashing  the  magnets  was  synonymous  to  remagnetising  the  per- 
manent magnets.  This  was  more  satisfactorily  carried  out  by 
constructing  a large  electromagnet  and  stroking  the  poles 
of  the  permanent  magnet  on  its  face.  Re  magnetising 

would  probably  be  required  every  three  or  four  years. 
With  regard  to  the  type  of  contact,  one  that  had  a 
combination  of  the  wipe  and  make-and-break  was  obtainable. 
To  ascertain  the  correct  position  of  the  contact  screw  of  the 
trembler  blade,  the  ammeter  should  be  connected  up  in  circuit 
between  one  terminal  of  the  two-way  switch  and  the  common  bar 
of  the  coils,  shown  in  fig.  6.  The  application  of  the  fuse  was  to  be 
recommended  for  setting  the  trembler  blades  only.  As  to  retarding 
the  spark  when  climbing  a gradient,  if  one  timed  the  spark  to  occur 
when  the  piston  was  just  starting  on  the  expansion  stroke  with  the 
engine  stationary,  the  position  of  the  spark  would  not  be  the  same 
when  running  at  high  speeds  on  the  level  ; the  timing  was  late,  due 
to  the  lagging  magnetic  effects  of  the  coil.  Seeing  that  the  engine 
speed  was  lower  when  mounting  a gradient,  it  was  better  to  retard 
the  spark  from  the  position  used  at  high  speed.  He  had  tried  the 
vaseline  cup  round  the  accumulator  terminals,  but  the  acid  spray 
made  a mess  of  them  in  spite  of  this  precaution.  The  insulation  of 
the  secondary  winding  was  subjected  to  an  enormous  electrical 
stress  if  the  two  ends  of  this  winding  were  on  open  circuit,  and  the 
safety  gap  which  he  mentioned  as  an  advantage,  was  analogous 
to  the  relief  valve  of  the  Bteam  boiler.  Comparing  magneto  and 
coil  ignition,  the  magneto  was  certainly  more  expensive  in  initial 
cost  than  the  coil  equipment,  but  the  mechanism  was  more  simple 
and  compact,  and  the  magneto  was  a more  reliable  article ; there 
was  no  doubt  that  greater  power  was  obtained  from  the  magneto 
than  the  coil.  The  reason  for  this  was  that  as  the  speed  of  the 
armature  increased,  the  spark  produced  became  larger  and  hotter, 
and  combustion  was  commenced  and  progressed  more  rapidly. 


Institution  of  Electrical  Engineers  (Glasgow). 

At  the  opening  meeting  of  the  Glasgow  Section  on  November 
16th,  Mr.  E.  G.  Tidd,  chairman,  delivered  his  inaugural  address, 
dealing  with  the  progress  of  electrical  science  during  the  past  25 
years.  Referring  to  the  Glasgow  electricity  supply  undertaking, 
he  stated  that  the  total  capacity  of  the  plant  installed  was 
39,780  h.p.,  with  16,926  customers,  837  public  arc  lamps,  and  3,853 
motors,  equalling  23,748  H p.  He  believed  he  was  correct  in 
stating  that  the  existing  stations  were  practically  filled  up.  At  the 
present  time  in  Glasgow  there  were  180J  miles  of  tramway 
track,  having  a total  of  13,000  h.p.  in  the  generating  plant,  besides 
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auxiliary  and  exciter  plants.  Turning  to  the  state  of  the  manu- 
facturing business,  Mr.  Tidd  thought  that  one  of  the  chief 
features  which  had  helped  the  manufacturers  to  arrive  at  the 
present  state  of  perfection,  was  the  introduction  by  mechanical 
engineers  of  electrical  departments.  This  woke  up  the  manu- 
facturers of  electrical  machinery  to  the  fact  that  sound  mechanical 
engineering  was  the  foundation  of  all  good  electrical  machinery. 
To-day  the  standardisation  and  perfection  of  design  in  electrical 
machinery  was  probably  ia  advance  of  any  other  class  of 
engineering.  Electric  wiring  had  probably  been  hampered  by 
undue  cutting  of  prices,  more  than  any  other  industry,  and  they 
could  only  hope  that  reputable  firms,  who  did  thoroughly  honest 
work,  would  survive  the  cutters,  and  by  increased  output  and 
better  methods,  make  the  business  more  profitable  to  themselves, 
while  not  increasing  the  cost  to  the  consumer. 


Institution  of  Electrical  Engineers  (Newcastle-upon-Tyne). 

The  subject  chosen  by  Prof.  H.  Stroud,  chairman  of  the  Section, 
for  his  inaugural  address  on  Monday  last  was  “ Radio-telegraphy,” 
with  special  reference  to  the  new  wireless  installation  at  the  Arm- 
strong College.  The  apparatus  provided  includes  the  spark  and 
Poulsen  arc  sending  systems,  with  means  for  varying  the  wave 
length  over  a wide  range,  and  corresponding  receiving  apparatus 
for  Marconi  and  Poulsen  waves.  The  author  stated  that 
the  new  Telefunken  “shock  excitation”  system,  based  on 
Wien’s  “ quenched  spark,”  1906,  had  proved  a great  improvement 
on  the  ordinary  spark  method  for  the  production  of  electric 
waveB.  In  the  latter,  reaction  took  place  between  the  primary 
spark  circuit,  as  long  as  the  spark  lasted,  and  the  secondary 
antenna  circuit,  this  reaction  resulting  in  the  production  of  waves 
of  two  wave  lengths.  In  the  new  Telefunken  system,  advantage 
was  taken  of  the  very  large  damping  of  a series  of  very  short 
sparks.  The  primary  oscillations  were  “quenched”  by  this  damping 
after  but  one  or  two  swings,  and  the  secondary  circuit  continued  to 
oscillate  in  a single  period,  giving  rise  to  an  electric  wave  of 
definite  wave  length.  An  alternator  having  a frequency  of  the 
order  of  1,000  per  second  was  used  to  give,  by  means  of  a transformer, 
a very  high  number  of  discharges  per  second.  One  of  the  principal 
advantages  of  this  system  was  the  musical  tone  produced  in  the 
telephone  at  the  receiving  end ; this  was  distinctive  of  the  station 
transmitting,  and  very  different  from  the  noise  of  atmospheric 
disturbances. 

In  the  Lepel  system,  a very  short  cooled  spark  between  two 
flat  metal  plates,  3 in.  in  diameter,  was  used.  These  plates  were 
separated  by  paper  except  at  the  centre,  and  the  supply  voltage  wai 
400-500  volts.  The  receiver  in  this  system  contained  two  tuned 
circuits,  the  aerial  and  the  intermediate,  and  an  aperiodic  circuit 
in  which  was  the  detector,  of  the  thermo-electric  type. 

The  problem  of  directive  wireless  telegraphy  had  made  con- 
siderable advance  towards  solution  by  the  experiments  of  Bellini 
and  Tosi,  who  had  constructed  a complex  antenna,  by  means  of 
which  the  waves  were  sent  almost  entirely  in  one  direction. 
Similarly  at  the  receiving  antenna  they  could  locate  the  sending 
direction. 

Experiments  with  this  system  were  made  with  satisfactory 
results  last  year  between  Dieppe  and  Havre,  and  Dieppe  and 
Barfleur. 


LEGAL. 


Andebson  v.  H.  P.  Saundebson  & Co. 

In  the  King’s  Bench  Division  on  Thursday,  November  18th,  before 
Mr.  Justice  Darling  and  a special  jury,  Mr.  James  Chapman 
Anderson,  of  Aikenhead,  Blairgowrie,  in  Perthshire,  sued  Messrs. 
H.  P.  Saunderson  & Co.,  electrical  and  motor  engineers,  of  the 
Elstow  Works,  Bedford,  for  the  recovery  of  the  sum  of  £280, 
moneys  paid  to  defendants  in  respect  of  the  purchase  of  a 30-p.h  f. 
“ Universal  ” motor  tractor,  which  plaintiff  bought  from  defendants 
to  generate  electric  light,  and  also  for  agricultural  and  farm  uses. 
Defendants  counterclaimed  £90  balance  due  on  the  purchase  price. 

Mr.  Abel  Thomas,  K.C.,  with  Mr.  F.  O.  Robinson,  was  counsel 
for  the  plaintiff ; and  Mr.  Norman  Craig,  K.C.,  with  Mr.  Schiller, 
appeared  for  the  defence. 

Mb.  Thomas  stated  that  his  client  was  a retired  Indian  official 
living  on  bis  estate  in  Scotland.  In  July  of  1907,  he  was  desirous 
of  cultivating  his  estate  by  engine  power  instead  of  by  horses,  and 
also  of  lighting  his  house  with  electricity.  He  communicated  with 
the  defendants  with  a view  to  procuring  a motor  which 
would  do  these  things,  with  the  result  that  he  eventually  agreed 
to  purchase  a 30-h.p.  Universal  tractor  for  the  sum  of  £370,  which 
the  defendants  declared  would  do  what  plaintiff  required  of  it,  and 
which  had  the  advantage  of  being  able  to  run  on  petroleum  as  well 
as  petrol.  At  plaintiff’s  request  defendant  firm  sent  a representa- 
tive to  Perthshire,  and  a contract  was  entered  into  for  the  lighting 
of  Mr.  Anderson's  premises  with  electricity  at  a cost  of  £400. 
After  considerable  delay,  continued  counsel,  the  tractor  was 
delivered ; when  plaintiff  came  to  work  it,  he  found  that  it 
would  not  burn  petroleum  as  stated  by  defendants,  and  further- 
more, it  was  most  extravagant  in  its  consumption  of  petrol.  It 
failed  to  do  the  work  required,  and  caused  considerable  trouble. 
Eventually,  plaintiff  had  it  examined  by  an  expert  engineer,  and 


as  a result  asked  defendants  to  take  the  engine  back.  This  they 
had  refused  to  do.  PRintiff  declared  that  the  motor  was  inefficient 
for  the  work,  that  the  construction  of  the  carburetter  was  faulty, 
causing  excessive  use  of  petrol ; further,  that  the  ignition  was  faulty, 
and  that  the  system  of  accumulators,  coils,  contact  breakers  and 
wiring  was  so  intricate  that  only  a skilled  mechanic  could  work 
it.  Further,  the  contact-breakers  were  insufficiently  protected 
against  dust  and  rain  water  ; the  cylinders,  too,  were  faulty  in  con- 
struction, and  the  wa^er  jackets  leaked.  With  regard  to  all  these 
points  defendants  had  been  guilty  of  a breach  of  their  contract  and 
warranties,  and  his  client  claimed  the  return  of  the  moneys  paid,  or 
damages.  The  defendants,  concluded  counsel,  denied  that  there 
was  any  breach  of  contract  or  that  the  engine  was  inefficient,  and 
they  counterclaimed  £90,  the  balance  of  the  purchase  price  of  the 
motor. 

Mb.  Black,  plaintiff’s  agent,  was  called,  and  supported  counsel’s 
statement.  In  cross-examination,  Witness  admitted  that  to  use  a 
30-h.p.  motor  to  run  the  electric  light  installation  would,  in  itself,  be 
a very  wasteful  process,  but  the  machine  was  also  required  to  drive  a 
threshing  mill,  which  would  consume  about  20  h.p.,  and  the  dynamo 
was  to  be  driven  at  the  same  time. 

Evidence  was  given  by  Mb.  Douglas,  consulting  engineer,  of 
Dundee,  Mb.  William  R.  Bell,  a mechanical  engineer  engaged  in 
the  motor  trade,  and  others. 


The  hearing  was  resumed  on  Saturday  and  Monday. 

After  further  evidence  for  the  plaintiff  had  been  called,  Mr. 
Nobman  Ceaig,  for  the  defence,  declared  that  the  truth  of  the  case 
was  that  the  plaintiff,  having  purchased  the  tractor,  found  it  was 
too  expensive  for  his  requirements,  and  wanted  to  throw  it  back  on 
defendants.  The  bulk  of  its  work  consisted  of  driving  tha  dynamo 
for  the  electric  light,  and  for  that  purpose  tha  machine  was  much 
too  powerful.  It  was  suggested  at  the  time  that  it  would  be  more 
economical  to  purchase  a smaller  engine  to  drive  the  electric 
lighting  plant,  and  use  the  tractor  simply  for  farm  work,  but 
plaintiff  would  not  agree.  No  warranty  had  ever  been  given  with 
the  machine,  and  it  wa3  quite  capable  of  doing  all  that  was  required 
of  it. 

Mb.  H.  P.  Saundebson,  managing  director  of  the  defendant 
company,  said  his  firm  had  sold  motors,  such  as  that  supplied  to 
the  plaintiff,  in  all  parts  of  the  world.  The  machines  had 
successfully  stood  the  tests  at  all  sorts  of  agricultural  shows,  and 
had  won  medals  at  home  and  abroad.  These  motors  would  run  on 
paraffin,  and  worked  well. 

Other  evidence  was  also  called  bv  defendants  to  uphold  the 
reputation  of  the  machine,  and  Pbof.  Cappeb,  of  London 
University,  stated  that  the  motor  was  sufficient  for  all  the  purposes 
for  which  it  was  designed. 

.The  jury  returned  a verdict  for  the  plaintiff,  awarding  damages 
£290.  The  machine,  they  held,  did  not  come  up  to  guarantee,  and 
plaintiff  was  entitled  to  return  it. 

Judgment  was  entered  accordingly,  with  costs,  and  stay  of 
execution  was  refused, 


Workmen’s  Compensation  Claim. 

In  the  Manchester  County  Court  on  Wednesday  last  week  a claim  for 
an  award  of  15s.  4d.  per  week  was  made  by  an  electrician’s  wireman 
named  John  Daley,  of  Rochdale  Road,  While  assisting  in  an 
electrical  installation  in  Piccadilly  for  Messrs.  Bentley  & Co.,  of 
Newton  Street,  he  fell  from  a ladder  on  a concrete  floor,  dislocating 
his  elbow  and  receiving  other  injuries. 

Mr.  Mainpbioe  said  compensation  was  paid  until  July  26th. 
Daley  was  operated  upon  for  a rupture  which  he  alleged  was 
caused  by  the  accident,  and  after  the  payment  stopped  the 
matter  was  referred  to  a medical  referee,  who  had  decided  that 
the  rupture  was  not  caused  by  the  accident,  and  that  the 
applicant  was  now  quite  fit  to  do  his  work.  He  had 

tried  to  find  work,  but  had  been  unsuccessful,  and  Mr.  Mainprice 
therefore  submitted  that  as  the  inability  to  get  work  was  due  to 
the  accident  happening,  he  was  entitled  to  an  award  until  he  was 
able  to  get  something  to  do. 

Judge  Pabry  said  that  the  contention  was  an  ingenious 
attempt  to  get  outside  the  Act  of  Parliament,  but  it  was 
questionable  whether  it  would  be  worth  while  to  take  it  to  the 
House  of  Lords.  This  was  not  like  the  case  of  a man  with  a broken 
limb  or  a lost  limb.  Employers  refused  to  take  them  on  again 
because  of  the  loss.  The  medical  referee  having  found  that  the 
incapacity  caused  by  the  accident  was  at  an  end,  there  muBt  be 
an  award  for  the  respondents,  but  the  costs  would  not  be  taxed 
unless  further  proceedings  were  taken. 


Electrical  Apparatus  in  Fife  Mines. 

A prosecution  of  interest  to  all  concerned  with  the  management 
of  mines  where  electrical  apparatus  is  in  use  was  heard  on  Thursday 
last  week  before  the  Sheriff  at  Dunfermline.  Charles  Augustus 
Carlow  and  Henrv  Rowan,  described  as  “ managers  and  agents 
appointed  by  theFife  Coal  Co.,  were  charged  with  having,  between 
April  let  and  August  7th,  permitted  the  use  at  the  company’s 
Foulford  Pit,  Cowdenbeath,  of  electrical  plant  and  apparatus 
which  did  uot  conform  with  the  special  electrical  rules,  and  that 
despite  the  fact  that  on  April  30th  Mr.  Robert  McLaren,  H M. 
Inspector  of  Mines,  had  addressed  a letter  t-o  the  company  directing 
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hat  the  plant  and  apparatus  should  be  made  to  conform  with  the 
ales  William  Ed  sard  Richardson, certified  colliery  manager  at 
'onlford  Pit,  was  also  similarly  charged.  Iq  each  case  the  charge 
ras  denied.  Mr.  J.  S.  Soutar  conducted  t*e  prosecu'ion,  and 
■nong  those  present  were  Mr  McLaren,  and  Mr.  Robert  Nelson,  a 
lome  Office  expert.  The  respondents  were  represented  by 
Ir.  R.  S.  Horne,  advocate,  who  was  accompanied  by  various 
liniag  and  electrical  experts. 

Mb.  C.  A.  Cablow  was  called  first  as  a witness  against  Richardson, 
le  said  the  company  had  37  pits,  and  four  were  being  sunk.  Part 
f his  duty  was  to  look  after  the  stores,  upon  which  was  expended 
early  anything  up  to  £240,000.  All  the  officials  of  the  company 
ad  before  them  a complete  statement  of  what  was  required  of 
hem  by  law.  At  every  colliery  where  there  was  an  electrical 
iitallation,  there  was  a mac  more  or  less  skilled  in  electricity, 
ad  nine  months  ago  the  company  had  appointed  a Mr.  Fraser,  an 
lectrical  engineer,  who  was  specially  trained  in  colliery  work,  to 
ave  charge  of  all  electrical  plant.  A year  and  a half  ago  they 
ad  commenced  a process  of  making  all  the  machinery  conform  to 
le  rules  . independently  of  any  instructions  from  the  Mines 
aspectors,  and  during  that  time  they  had  scrapped  machinery  to 
le  value  of  thousands  and  thousands  of  pounds.  When  any 
gent  complained  that  certain  plant  was  not  in  good  order,  the 
empany  had  never  refused  to  accede  to  his  wishes.  Their 
ititude  was  absolute  willingness  to  carry  out  all  suggestions  made 
y the  Mines  Inspectors  for  the  safety  of  the  men.  They  wanted 
> have  it  proved,  after  spending  thousands  of  pounds,  that  cables 
ere  unsafe  before  sending  them  to  the  scrap  heap.  Answering 
le  Sheriff,  Mr.  Carlow  said  he  practically  ignored  the  letter  of 
anuary  30th  sent  by  Mr.  McLaren,  and  he  did  not  think  it  his 
aty  to  send  the  letter  to  the  party  whom  he  considered 
aponsible. 

Mb.  Hensy  Rowan  asserted  that  Mr.  C.  A.  Carlow  had  nothing 
hatever  to  do  with  seeing  the  rules  enforced  in  the  pits.  Two  years 
afore  Mr.  McLaren  had  directed  the  company  to  make  the 
.achinery  conform  with  the  special  rales,  witness  had  given 
istractions  to  that  effect,  and  when  Mr.  McLaren  wrote,  the 
aprovements  were  still  proceeding.  From  October,  1908,  to 
anuary,  1909,  between  £300  and  £400  had  been  spent  on  the 
l&nt  at  Foulford  Pit,  and  what  was  complained  of  involved  very 
ttle  expense.  The  complaint  was  attended  to  immediately  on 
is  attention  being  drawn  to  it  in  August.  If  there  was  a differ- 
lce  of  opinion  in  regard  to  electrical  matters  between  H.M. 
ispector  and  himself,  he  would  defer  to  the  Inspector. 

Mb.  Chables  Cablow,  managing  director  of  the  company,  said  he 
id  not  see  Mr.  McLaren’s  letter  of  January  30th,  but  he  would 
ive  treated  it  in  the  same  way  as  his  son  did.  It  was  a circular 
l the  face  of  it,  and  wa3  of  no  importance  to  the  company,  who 
id  already  determined  that  their  plant  was  to  be  brought  up  to 
ie  regulations.  Answering  Mr.  Horne,  witness  said  Mr.  Rowan 
is  one  of  the  most  expert  colliery  managers  in  Scotland,  and  was 
ghly  piii  for  his  resp  jnsibility  and  experience.  If  responsibility 
ere  to  be  fastened  on  to  the  head  office — on  to  bi3  son  and  him- 
lf — that  would  mean  that  the  men  who  were  paid  for  handling 
ie  works,  the  managers,  had  no  responsibility  under  the  Act. 
ich  a pra  tire  would  tend  to  the  very  opposite  of  efficiency. 

Mb.  Robebt  McLaben,  H M.  Inspector  of  Mines,  said  thst  his 
tter  was  the  result  of  a trial  in  the  Sheriff  Court  which  failed 
rcause  intimation  had  not  been  sent  by  him  to  the  owners  to  comply 
ith  the  regulations.  He  had  sent  the  intimation  to  37  owners  in 
:otland.  What  was  meant  by  the  letter  was  that  where  electric 
ant  had  bsen  put  in  prior  to  the  establishment  of  the  special 
le3  in  April,  1905,  that  plant  should  be  taken  out  at  once,  and 
ade  to  comply  with  the  rules.  If  Mr.  Carlow,  jun.,  had  taken  the 
ouble  to  look  at  the  back  of  bis  notice,  he  would  have  discovered 
at  a number  of  pits,  including  Foulford,  were  specified. 

Mb.  Hobne  objected  to  this  evidence,  because  in  the  letter  in 
ocsss,  there  were  no  pits  named,  and  the  Sheriff  upheld  the 
ijsctiou. 

Cross  examined,  the  Inspectob  said  he  had  not  gone  down 
snlford  Pit,  but  his  asdstants  had  made  him  aware  of  the  plant 
dng  defective.  He  thought  the  best  way  to  bring  the  owners  up 
tne  scratch  was  to  take  the  bull  by  the  horns.  The  source  of 
inger  lay  in  the  cables  carrying  500  volts  being  bare  at  points, 
e could  not  tell  what  subjects  in  Foulford  Pit  were  complained  of 
ior  to  January  30th,  1909. 

Mb.  Hobne:  As  a Government  inspector,  are  you  here  to  say 
at  your  assistants  informed  you  of  defects  in  electrical  plant  in 
rulford  Pit  prior  to  January  30th,  and  you  have  no  note  of  these  ? 
Witness  : I do  not  have  them  here,  but  I have  them  at  home.  I 
pected  as  an  honest  man 

Mb.  Horne  : I am  not  disputing  your  honesty.  They  were  not 
ang  down  to  that  level.  Bat  it  was  a most  extraordinary  Btatc 
matters  that  he  was  bringing  out  a complaint  without  knowing 
s facts.  To  the  witness : Give  me  the  date  when  you  first  got 
formation  from  an  assistant  with  regard  to  any  of  the  matters 
tw  complained  of. 

Witness  : April  30th,  from  Mr.  Masterton.  He  complained  that 
?»te  end  box  was  not  earthed,  and  that  electric  cables  were  not 
operly  hang  on  the  roadside.  Subsequently,  he  got  information 
out  the  fuse3,  switchbox  and  abrasions  in  the  cables  from  Messrs. 
:Uon  and  Masterton,  who  made  a joint  inspection  of  Foulford 

At  this  point,  Mb.  Horne  contended  that  the  case  had  broken 
wn  in  respect  that  more  than  three  months  had  been  allowed  to 
>pse  between  the  time  the  matters  complained  of  arose  aad  the 
ttitution  of  proceedings.  After  considering  the  point,  the  Sheriff 
d the  Act  admitted  of  more  than  one  interpretation,  aad  at 
it  stage  the  proper  course  for  him  was  to  repel  the  objection  and 
it  come  before  the  High  Court. 


Mb.  John  Mastebton.  assistant  inspector  of  mines,  stated  that 
there  was  evidence  of  carelessness  at  vaiiona  points  in  fixing  the 
cables.  He  found  the  wires  of  a cable  exposed  to  the  extent  of  -fa  in., 
which  was  sufficient  to  kill  a man.  At  one  point  he  saw  a cable 
renting  on  a rail,  which  was  a contravention.  Witness  also  spoke 
to  seeing  portions  of  the  cable  where  the  insulation  was  damaged 
and  the  wire  exposed  and  a place  where  the  tubes  were  rubbing  on 
the  cable. 

Mb  Robebt  Nelson,  electrical  expert  at  the  Home  Office,  said  he 
found  the  cable  very  much  abraded,  and  he  very  quickly  found  bare 
parts,  in  spite  of  the  fact  that  he  could  not  give  undivided  attention 
to  the  cable.  Witness  also  spoke  to  finding  defective  earthing  at 
the  terminal  boxes,  and  he  objected  to  the  type  of  switches  and 
fuses  in  use  for  lighting.  He  did  not  consider  it  unreasonable  or 
impracticable  to  work  up  to  the  rules.  He  thought  the  rules  repre- 
sented the  minimum  of  safety. 

Among  others  who  gave  expert  evidence  were  Mr.  William  Charles 
Hawtayne,  consulting  electrical  engineer,  London;  Mr.  Ernest  Adie 
Runciman,  electrician  for  the  company  in  the  Cowdenbeath 
district  ; Charles  George,  overman  at  Foulford  Pit ; and  James 
Maguire,  pit  fireman. 

The  first  witness  for  the  defence  was  Mb.  Hknby  Savage,  of 
Henley’s  Telegraph  Works,  London  and  Glasgow,  who  stated  that  his 
firm  supplied  the  cable,  the  construction  of  which  he  described.  He 
added  that  there  was  no  danger  from  the  mere  outside  surface  of 
the  cable  being  frayed,  so  long  as  the  insulation  next  the  wireB  was 
intact. 

The  Court  rose  after  sitting  nearly  eight  hours,  and  it  was  agreed 
to  hear  the  rest  of  the  evidence  on  December  6th. 


The  Electro-Peat  Coal  Co.  Litigation. — Mb.  Dablinoton 
Simpson’s  Appeal  Allowed. 

On  the  resumed  hearing  of  the  appeal  by  Mr.  George  Darlington 
Simpson  from  the  judgment  of  Mr.  Justice  Lawrence  on  the  finding 
of  a special  jury  in  the  case  of  Barker  v.  Earl  Mayo,  holding  him 
liable  for  certain  alleged  misstatements  in  a prospectus  of  the 
Electro-Peat  Coal  Co.,  Ltd.  Mr.  Cozens-Hardy  argued  that  there 
was  no  evidence  whatever  to  justify  the  finding  of  the  fact,  that  Mr. 
Simpson  had  authorised  the  particular  document  complained  of 
being  shown  to  the  underwriters.  He  contended  that 

the  only  material  fact  was,  did  Mr.  Bimpson  mislead 
the  plaintiff  by  showing  him,  or  by  authorising  the 
showing  to  him,  the  prospectus  in  question  ? He  submitted  with 
deference  that  there  was  confusion  in  the  mind  of  the  learned 
judge  in  the  Court  below,  and  he  had  not  distinguished  between 
“ showing  ” and  “ authorising  the  showing.”  Tne  promoters  of  the 
company  were  undoubtedly  the  Electro-Peat  Coal  Syndicate. 
Bowden  and  Walker  were  either  members  of  that  syndicate  or  were 
employed  by  it,  but  it  was  never  proved  or  ever  suggested  that 
Mr.  Simpson  ever  had  a share  in  it.  As  a matter  of  fact  he  had 
not  ; and  a very 1 significant  fact  wa3  that  neither  Bowden 
nor  Walker  was  called  at  the  trial  to  say  that  he  had 
shown  the  prospectus  to  the  plaintiff  or  brought  it  to  his  know- 
ledge by  anyone’s  authority.  It  was  not  done  on  the  authority  of 
Mr.  Simpson,  and  one  would  have  thought  that  if  the  plaintiff 
wanted  to  prove  authority  he  would  have  called  both  Bowden  and 
Walker. 

Lobd  Justice  Fletcheb  Moulton  pointed  out  that  as  the 
appellant  had  no  opponent  they  must  look  at  the  evidence.  If 
there  was  no  evidence  he  must  succeed. 

Mb.  Cozens-Habdy  said  the  way  it  was  put  was  that  there  were 
meetings  of  the  intending  directors,  and  it  was  decided  that  the  com- 
pany must  have  underwriters.  At  a meeting  of  January  18th — 
two  days  before  the  prospectus  was  shown  by  Bowden  to  the 
plaintiff — a document  was  produced.  Mr.  Simpson  was  present  at 
a meeting  and  saw  it,,  and,  according  to  bis  evidence,  it  was 
the  only  document  he  saw.  The  document  had  blanks  for  the 
flames  of  directors,  and  on  the  back  was  a note  intimating  that  the 
prospectus  was  subject  to  such  improvements  or  modifications  as 
might  be  approved  by  counsel.  Mr.  Simpson  was  not  a director, 
and  did  not  sign  that  document,  and  the  prospectus  of  January  20th 
he  never  saw.  The  only  one  be  saw  was  that  of  January  18th,  and 
that  was  shown  to  Mr.  Barker  by  Borne  one  else. 

Lobd  Justice  Fletcher  Moulton  suggested  that  all  it  was 
necessary  for  Mr.  Simpson  to  prove  was  that  there  was  no  evidence 
of  any  authority  to  show  the  prospectus. 

Mr.  Cozens-Habdy:  The  one  agreed  fact  in  the  case,  as  Sir 
Edward  Carson,  who  represented  the  Earl  of  Mayo,  said,  was  that 
the  Peat  Coal  Syndicate  was  the  promoter.  He  (counsel)  was  not 
concerned  with  the  April  prospectus,  as  with  regard  to  that  the 
jury  had  found  in  Mr.  Simpson’s  favour. 

After  considering  the  evidence,  the  Master  of  the  Rolls,  in 
giving  jadgment,  said  that  it  seemed  to  him  that  there  was 
absolutely  no  evidence  to  support  the  finding  of  the  jury  that  Mr. 
Simpson,  or,  in  fact,  any  of  the  defendants,  authorised  the  showing 
of  the  prospectus  to  the  plaintiff.  He  thought,  therefore,  that  there 
had  been  a miscarriage  of  justice.  The  learned  judge  in  the  Court 
below  in  his  summing-up  seemed  to  have  really  treated  the 
question  as  a formal  and  unnecessary  one  which  could  only  be 
answered  in  one  way.  He  much  regretted  that  the  Court  had  not 
had  the  benefit  of  hearing  an  opponent  to  the  appeal,  because  with 
a case  that  had  lasted  17  days  in  the  Court  below,  it  was  not 
satisfactory  to  ask  the  Court  to  say  that  there  was  no  evidence  to 
support  the  findings  of  the  jury.  Having  regard,  however,  to  the 
fact  that  the  plaintiff  did  not  think  fit  to  appear,  it  seemed  to  him 
they  were  bound  to  allow  the  appeal,  and  jadgment  muBt  be  entered 
for  Mr.  Simpson, 
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Lord  Justice  Moulton  : I entirely  agree. 

Lord  Justice  Farwell  also  agreed,  and  the  appeal  was 
accordingly  allowed. 


The  Proceedings  Against  the  Welsbach  Co. 

At  the  Clerkenwell  Police  Court  on  Saturday,  Mr.  Bros  resumed 
the  hearing  of  the  summons  issued  against  the  Welsbach  Incan- 
descent Gas  Light  Co.,  Ltd.,  at  the  instance  of  the  Wolfram 
(Tungsten)  Metal-Filament  Lamps,  Ltd.,  and  the  General  Electric 
Co  , Ltd.  This  was  the  fifth  day  of  the  hearing. 

Mr.  Rufus  Isaacs,  K C.,  M.P.,  Mr.  H.  A.  Colefax  and  Mr.  Ernest 
Lunge  appeared  in  support  of  the  summons,  and  Mr.  A.  J.  Walter, 
K.C.,  and  Mr.  Bodkin  represented  the  defendant  company. 

Dr.  Otto  Oberlauder,  a doctor  of  philosophy,  and  consulting 
chemist  and  engineer,  29,  Queen  Street,  E.C.,  was  the  first  witness. 
He  Baid  that  for  a number  of  years  he  had  followed  the  develop- 
ment of  electrio  lighting,  and  had  been  professionally  associated 
with  it.  He  was  acquainted  with  the  publications  that  referred  to 
new  inventions  in  electric  lighting,  and  was  familiar  with  the 
manufacture  of  metal- filament  lamps.  He  had  previously  seen  the 
two  lamps  produced.  One  was  sent  to  him  in  Berlin.  It  was  handed 
to  him  by  Mr.  Remane,  of  the  German  Auer  Co.,  and  the  other  was 
given  to  him  by  Mr.  Fletcher,  of  the  General  Electric  Co.  Each 
one  was  marked  “Welsbach”  Aur.”  He  was  acquainted  with 
Baron  von  Welsbach,  and  osmium  was  used  by  Welsbach  for  the 
metal- filament  lamp.  His  examination  of  the  lamp  produced 
enabled  him  to  say  that  it  was  made  of  tungsten  or  wolfram.  Ihe 
osmium  lamp  was  invented  by  Dr.  Welsbach,  and  patented  in  1898. 
When  the  invention  was  published  it  commanded  the  attention  of 
technical  people  throughout  Germany.  Previous  to  that  time  the 
filament  of  an  electric  lamp  was  made  of  carbon,  and  the  osmium 
lamp  Bhowed  a distinct  advantage  over  the  carbon  lamp,  giving 
about  twice  as  much  light  with  the  same  power.  The  osmium 
lamps  were  introduced  into  this  country  on  a commercial  scale 
about  1903  or  1904.  Dr.  Welsbach  had  applied  for  other 
patents  apart  from  this  lamp.  In  so  far  as  these  lamps  related 
to  filament  lamps  they  all  referred  to  osmium  lamps,  and  the 
Welsbach  electric  lamp  was  one  whose  filament,  was  made  of 
osmium.  They  were  put  on  the  market  by  the  German  company. 
He  had  seen  the  company  called  by  several  names  in  technical  and 
English  publications.  In  this  country  it  was  called  “ Auer  Gesell- 
Bchaft,”  “ Auer  Company  ” and  “Auer  Society,”  and  was  so  known 
in  this  country.  After  the  publication  hereof  Welsbach’s  invention, 
the  question  of  the  filament  of  electric  lamps  was  further  investi- 
gated, and  in  1904  a filament  of  wolfram  or  tungsten,  a metal 
known  by  both  names,  was  proposed.  The  German  Auer  Co.  made 
lamps  in  accordance!  with  that  invention.  Tney  commenced  in 
19U5,  and  the  sale  of  the  lamps  had,  to  his  knowledge,  been  a very 
large  one.  Thev  were  introduced  into  this  country  by  the  General 
Electric  Co.  Witness  had  frequently  seen  Buch  lamps  in  this 
country  with  marks  on  them  indicating  that  they  came  from  the 
Auer  Co.  That  company  had,  from  his  knowledge  of  the  trade,  been 
the  reputed  manufacturers  of  the  Osram  lamp.  Some  of  these  lamps 
had  been  made  in  this  country  since  last  year. 

Mr.  Rufus  Isaacs  : Would  it  be  right  to  describe  a lamp  whose 
filament  is  made  of  osmium  as  the  invention  of  Baron  von 
Welsbach  ?— Yes.  . 

Would  it  be  right  to  describe  a lamp  whose  filament  is  made  of 
tungsten  as  an  invention  of  Baron  von  Welsbach  ? No.  Osmium 
and  tungsten  are  totally  different  metals. 

The  name  of  Welsbach  was  well  known  in  the  lighting  world. 
It  was  one  of  the  best  known  names.  It  had  become  known  in 
connection  with  incandescent  gas  lighting. 

HavQ  you  ever  heard  of  the  defendants  making  metal-filament 
lamps?— No. 

Replying  to  a further  question,  Witness  said  the  lamp  pro- 
duced (Exhibit  7)  was  not  made  by  the  Welsbach  Co.  It  was  made 
by  Ehrich  & Graetz. 

Cross-examined  by  Mr.  Walter,  the  Witness  said  he  knew  that 
tungsten  or  wolfram  was  patented  in  1889  for  metallic-filament 
lamps,  but  that  did  not  lead  to  the  tungsten  lamp.  He  had  not 
heard  of  proceedings  being  taken  against  the  Welsbach  Co.  by  Just 
and  Hanaman. 

Mr.  Walter  : Are  these  proceedings  in  the  police  court  taken 
because  the  owners  of  the  patent  are  unable  to  sue  the  Welsbach 
Co.  for  infringement  ? — No,  they  are  not. 

Were  you  aware  that  the  name  “ Auer  Gesellschaft  waB  dropped 
because  of  the  complaint  of  the  defendant  company  ? It  was 
dropped  at  the  request  of  the  General  Electric  Co.,  and  the  letters 
“G.E.O,”were  substituted.  The  osmium  lamps  were  not  a com- 
mercial sue  :ess,  but  the  Osram  lamps  had  been  a very  great  com- 
mercial success.  . 

Do  you  know  of  any  lamp  prior  to  the  lamp  now  complained  of, 
that  had  ever  been  put  upon  the  market  with  the  word  “ Welsbach 
upon  it? — No,  I don’t. 

Or  of  any  electric  lamp  being  put  upon  the  market  with  the 
letters  “Aur”  upon  it? — I do  not. 

Are  you  prepared  to  deny  that  the  word  “Welsbach  ’ on  mer- 
chandise in  this  country  commonly  means  goods  of  the  Welsbach 
Co  ?— It  does  not  include  electrical  goods. 

Are  you  prepared  to  deny  that  the  letters  “ Aur”  upon  merchan- 
dise commonly  means  merchandise  of  the  Welsbach  Co.  ? I deny 
it  in  connection  with  electrical  goods. 

Do  jou  suggest  that  Welsbach’s  inventions  with  regard  to 
metal-filament  l»mps  were  confined  to  osmium? — I do. 

Have  the  defendants  to  your  knowledge  ever  described  the 
wolfram  tungsten  lamp  aB  the  Welsbaoh  lamp  ? — I have  seen  it  so 
described  in  many  publications,  but  it  was  wrongly  described. 


Mr.  Duncan  Watson,  of  102,  Charing  Oros3  Road,  a member  of 
the  Institution  of  Electrical  Engineers,  said  he  had  had  a great 
deal  of  experience  in  electrical  matters,  including  electric  lighting. 
He  remembered  the  introduction  of  osmium  lamps.  He  first  heard 
of  it  through  information  contained  in  a technical  paper.  The 
lamp  was  a great  improvement  on  all  other  metal- filament  lamps. 
An  advertisement  which  appeared  in  the  Daily  Telegraph  of  Sep- 
tember 22nd  conveyed  to  him  the  impression  that  the  lamp 
referred  to  must  be  the  osmium  lamp  under  the  Welsbach  name. 
He  formed  that  opinion  because  it  had  on  it  the  words  “ Welsbach  ” 
and  “ Aur,”  and  further  stated  that  the  metallic-filament  lamp  was 
invented  by  Baron  von  Welsbach. 

Mr  Walter  (cross-examiniag)  : You  have  known  for  years  of 
the  Welsbach  Co.,  and  that  the  word  “ Welsbach  ” upon  goods  in 
the  United  Kingdom  means  goods  of  the  Welsbach  Co.? — 
Certainly. 

And  you  have  know  for  years  that  the  trade  mark  of  the  We’sbach 
Co.  has  been  “ AU  R ” ?— No.  I did  not  know  that  until  I heard  it 
in  this  Court  a fortnight  ago.  Witness  added  that  he  had  taken  no 
interest  in  the  Welsbach  Co.  from  the  point  of  view  of  their  trade 
mark,  but  he  had  been  interested  in  the  company  in  other  respects. 
It  was  what  he  Baw  in  the  technical  journals  principally  that  made 
him  think  the  lamp  referred  to  was  the  osmium  lamp. 

Do  you  mean  that  looking  at  the  picture  you  thought  from  the 
shape  of  the  lamp  that  it  was  the  osmium  lamp  ?— My  answer  is 
that  the  similarity  of  the  lamp  and  the  words  “Welsbach”  and 
“ Aur  ” made  me  think  so. 

You  have  never  seen  a lamp  labelled  “Welsbach”  except  the 
lamp  put  upon  the  market  by  the  defendant  company  ? — No. 

If  you  had  known  that  the  trade  mark  “ Aur  ” was  the  trade 
mark  of  the  Welsbach  Co.,  you  would  have  arrived  at  a different 
conclusion  ? — No,  I should  have  thought  it  was  very  smart  on  their 
part.  I should  have  thought  it  was  very  good  as  far  as  they  are 
concerned,  inasmuch  as  it  is  connected  with  the  name  of  Baron  von 
Welsbach. 

Will  you  refer  me  to  a single  advertisement  of  the  General 
Electric  Co.,  or  any  company  handling  the  Osram  lamps,  that  refeis 

to  the  “ Auer  ” or  to  “ Welsbach  ? ” 

The  Witness  said  he  would  have  pleasure  in  handing  several 
publications  to  counsel,  in  which  these  references  appeared.  He 
produced  the  Electrical  Review  of  October  5th,  1906. 

This  is  a paper  circulating  amongst  electrical  engineers  ? — Yes. 

And  this  is  an  article  describing  modern  glow  lamps  ?— Yes. 

Counsel  quoted  from  the  article,  which  was  to  the  effect  that 
one  of  the  latest  of  these  lamps  is  the  Osram,  in  which  the  filament 
consisted  of  a layer  of  osmium  with  wolfram.  There  was  aho  a 
reference  to  the  German  Welsbach  Co.  introducing  this  lamp. 
Witness  also  produced  the  Electrical  Review  of  January  24th, 


1908. 

Mr.  Walter  : I see— the  same  paper,  circulating  amongst  the 


same  class? — Yes. 

Counsel  then  quoted  from  page  156,  announcing  that  a French 
company  would  shortly  be  formed  to  utilise  the  Austrian  patents 
for  the  wolfram  lamp,  that  the  Industrial  Wolfram  Co.,  and  the 
German  Incandescent  Gas  Lamp  Co.,  of  Berlin,  would  participate 
in  the  undertaking,  which  was  to  have  a share  capital  of  £188  000. 
Witness  further  produced  a copy  of  the  Electrical  Remew  of 
October  30th,  1908,  which  referred  to  “a  German  view”  of  the 
future  of  the  metallic-filament  lamp.  He  also  produced  a paper 
by  Mr.  Hirst,  of  the  General  Electric  Co.,  read  before  the 
Institution  of  Electrical  Engineers  on  May  21st,  1908,  and  also  a 
copy  of  the  Review  of  Reviews , containing  an  interview  with  himself 
(the  witness),  entitled  “ Electricity  v.  Gas.” 

Are  you  the  Mr.  Duncan  Watson  mentioned  in  this  interview?— 
There  is  not  another  one  that  I know  of. 

Is  this  in  the  advertising  part  of  the  paper,  or  is  it  an  inset  ?— 
Not  at  all ; it  is  news  of  the  most  interesting  kind.  I may  say  it 
would  be  utterly  impossible  to  have  that  published  as  an  adver- 


tisement. 

Extracts  from  these  publications  were  read.  . 

In  further  cross-examination,  the  Witness  said  that  he  knew  the 
Oiram  lamp  had  nothing  to  do  with  Welsbach. 

Tell  me,  the  General  Electric  Co.  do  not  happen  to  be  interested 
in  your  business,  are  they  ? — That  is  about  the  last  question  I 
should  have  expected  to  bs  asked  here.  Certainly  not,  or  any  other 
concern  of  any  kind  at  all.  , , 

Mr.  Walter:  It  was  merely  a matter  of  curiosity.  _ What  made 
you  think  this  was  an  Osram  lamp  ?— For  the  very  simple  reason 
that  lamps  of  precisely  the  same  manufacture  are  sold  under  various 
names.  I mean  that  lamps  coming  from  the  same  factory  are  sold 
by  retailers  with  a name  purporting  to  give  it  distinction.  Carbon- 
filament  lamps,  although  coming  from  the  same  factory,  have  been 

known  to  be  sold  under  different  names.  ,.  ,,  t 

Replying  to  farther  questions,  Witness  said  he  thought  tnat 
Baron  von  Welsbach  had  something  to  do  with  the  r°?r,a'n.lamJ)’ 
because  the  "Auer  Gesellschaft”  and  Baron  von  Welsbach,  he 
understood,  were  very  cloBely  connected.  He  always  thought  th 
connection  was  a very  direct  one,  inasmuch  as  the  product  of  tne 
same  factory  was  the  Osram. 

Re-examined  by  Mr.  Isaacs  : According  to  the  ELECTRICAL 
Review  of  June  19th,  1906,  it  was  announced  that  the  uerm.m 
“ Auer  ” Oo.  was  introducing  the  Osram  lamp  ? — Precisely. 

If  that  is  stated  in  a paper  like  that,  would  it  become  general  y 

known  ?— There  is  no  question  about  that.  . . 

And  was  it.  in  fact,  generally  known  from  the  time  of  the  in  - 
duction that  the  "Auer”  Oo.  were  manufacturing  and  introducing 
it  into  this  country  ?— Yes. 

I^ee  the  Electrical  Review  that  was  referred  to  is  a tcc!‘“ica'* 
paper.  Is  that  a paper  which  is  seen  and  which  circulates  umo  g 
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the  trade  7-Yes,  it  is  the  oldest  and,  I believe,  retains  the  largest 

ClTheatsuggestion  is  that  it  only  circulates  among  scientists  ?— I 
have  no  doubt  that  many  members  of  my  profession  would  deem 

it  an  honour  to  be  called  a scientist.  , 

l notice  in  looking  at  the  Electrical  Review  that  a very  large 
portion  of  it  consists  of  trade  advertisements?— Exactly. 

The  hearing  was  adjourned  until  Saturday,  December  4tn. 


Aluminium  Corporation,  Ltd. 

In  the  Companies’  Conrt  on  Tuesday,  Mr.  Justice  Swinfen  Eady 
had  before  him  a petition  by  the  Aluminium  Corporation  and  its 
liquidator  for  the  sanction  of  the  Court  to  a scheme  for  the  transfer 
of  its  assets  to  a new  company. 

Mr  Younger,  K.C  , in  support  of  the  petition,  stated  that  the 
company,  which  had  works  at  Newcastle-on-Tyne,  Dolgarrog, 
North  Wales,  and  elsewhere,  was  incorporated  with  a capital  ot 
£500  000.  Of  that  amount  £440,000  was  in  7 per  cent,  participating 
preference  shares  and  £60,000  was  in  ordinary  shares.  The 
preference  shares  had  a participating  cumulative  preference  of 
7 per  cent.,  the  ordinary  a non-cumulative  preference  of  7 per 
cent.,  and  of  the  remainder  of  the  profits  40  per  cent,  was  to 
be  divided  amongst  the  preference,  and  60  per  cent,  amongst  the 
ordinary  shareholders.  Or  the  preference,  257.205  £1  ahareswere 
issued,  and  of  these  252,220  were  fully  paid,  2.826  had  15^  per 
share  paid  upon  them,  an  i 2,159  had  10s  per  share  paid.  There 
was  a debenture  issue  of  £26  906  odd,  and  a large  unsecured  debt. 
In  1908  the  company  was  wound  up,  and  liquidators  were  appoinre 
in  March  of  tnat  year  In  May  a scheme  of  arrangement  was 
san  Boned  by  Mr.  Justice  Neville,  but  it  fell  through  owing  to  the 
company  being  unable  to  find  sufficient  cash  to  carry  it  out, 
and  an  attempt  by  the  liquidators  to  realise  the  company  s property 
had  also  proved  abortive.  By  the  scheme  now  proposed  the 
general  creditors  would  be  paid  in  full  in  cash,  those  unsecured 
creditors  whose  debts  were  under  £10  would  be  paid  in  full  m 
cash,  those  unsecured  with  debts  of  over  £10  would  receive  pre- 
ference shares  in  the  new  company  to  the  nominal  value  of  their 
debt,  and  the  shareholders  would  receive  partly -paid  shares  in  the 

new  company.  . , , , , 

His  Lordship  asked  if  the  affairs  of  this  company  had  not  been 

before  him  on  a previous  occasion.  , . , ... 

Mr  Younger  said  that  this  company  must  not  be  confused  with 
the  British  Aluminium  Co.,  which  was  a much  larger  concern. 

There  was  no  opposition,  and  subject  to  some  slight  alteration 
and  the  production  of  evidence  as  to  the  willingness  of  the  share- 
holders to  take  the  new  shares,  his  Lordship  sanctioned  the 
Bcheme  as  proposed. 


LONDON  ELECTRIC  SUPPLY  COMPANIES 
AND  COMPULSORY  PURCHASE. 


Ax  advertisement  appeared  in  the  Times  of  November  19th, 
which  shows  that  it  is  the  intention  of  the  London  County 
Council  to  apply  for  an  Act  of  Parliament  for  the  purpose 
of  becoming  the  purchasing  authority  of  the  undertakings 
in  the  County  of  London.  This  proposal  is  obviously  part 
of  a general  scheme  by  which  the  entire  production  of  elec- 
tricity in  London  may  become  vested  in  the  County  Council. 
The  exact  objects  of  the  proposed  Act  are  thus  defined. 

To  constitute  or  make  provision  for  constituting  the  London 
County  Council  (hereinafter  called  “ the  Council  ”)  the  purchasing 
authority  of  the  undertakings  (in  which  expression  is  included 
lands,  holdings,  works,  materials,  plant,  property,  rights,  powers 
and  privileges)  of  the  companies  in  lieu  of,  and  in  substitution  for, 
the  local  authorities  as  defined  by  the  Electric  Lighting  Acts,  1882 
and  1888,  or  any  other  local  authority  or  authorities  by  whom  any 
such  undertaking  or  any  part  thereof,  may  be  purchaseable,  either 
under  those  Acts  or  under  the  London  (Westminster  and  Kensing- 
ton) Electric  Supply  Companies’  Act,  1908,  or  under  any  of  the  Acts 
and  orders  regulating  the  several  companies  mentioned  m the 
second  column  of  the  said  table,  and  for  that  purpose  to  extend 
and  make  applicable  to,  or  to  re-enact  with  respect  to  the  said 
companies,  or  any  of  them,  all  or  any  of  the  provisions  of  Secs  23 
to  27  both  inclusive,  of  the  London  Electric  Supply  Act,  1908, 
either  without  modification,  or  with  such  modification  as  may  be 
contained  in  the  said  intended  Act. 

The  names  of  the  companies  set  out  in  the  table  are  the 
Kensington  and  Knightsbridge  Co.,  the  Xotting  Hill  Elec- 
tric Lighting  Co.,  the  St.  James’  and  Pall  Mall  Co.,  the 
Central0  and  Electric  Supply  Co.  and  the  Westminster 
Electric  Supply  Corporation.  • 

To  properly  understand  this  notice,  it  is  necessary  to  refer 
to  the  London  Electric  Supply  Act,  1908,  Ch.  CLXVII, 
which  provides  by  Sec.  23  (1)  that  the  County  Council  may 
purchase  any  undertaking  which  may  be  purchased  by  a local 
authority.  The  County  Council  must,  however,  give  three 


years’  notice  of  their  intention  to  exercise  such  powers.  By 
Sub-sec.  (2)  the  County  Council  cannot  give  notice  to  pur- 
chase the  undertaking  of  any  one  company  unless  they  Bhall 
at  the  same  time  give  notice  to  purchase  the  undertaking  of 
all  the  companies.  By  Sub-sec.  (3)  the  terms  of  purchase 
are  to  be  as  set  forth  in  the  Electric  Lighting  AcL  1888, 
Sec.  2,  subject  to  this,  that  the  undertaking  of  the  Charing 
Cross  Co.  is  to  be  purchased  on  special  terms,  and  that  of 
the  City  of  London  Electric  Lighting  Co.,  Ltd.,  is  to  be 
entitled  to  compensation  for  profits  which  might  have  been 
made  by  that  company  between  August  2nd,  1900,  and 
August  18th,  1932.  By  Sub-sec.  (5)  the  date  of  purchase 
is  to  be  August  26th,  1931.  By  Sec.  24  certain  restrictions 
are  placed  upon  the  companies  increasing  their  charges  after 
the  notice  to  purchase  has  been  given  by  the  County  Council ; 
by  Sec.  25  the  County  Council  may  discharge  any  part  not 
exceeding  three-fourths  of  the  sum  payable  to  a supply  com- 
pany in  respect  of  such  purchase  ; by  Sec.  26  the  Council 
may  make  certain  advances  to  the  companies,  and  by  Sec.  27 
provision  is  made  for  expenditure  by  the  London  County 
Council. 

The  local  authorities  which  are  now  empowered  to  pur- 
chase by  the  Electric  Lighting  Act  of  1888,  are  enumerated 
in  the  schedule  to  the  Electric  Lighting  Act,  1882. 
Broadly  speaking,  they  are  the  London  Borough  Councils. 

It  remains  to  be  seen  what  attitude  these  bodies,  or  such  of 
them  as  have  electric  lighting  companies  within  their 
boundaries,  are  likely  to  take  up  towards  the  proposed  Bu 
of  the  London  County  Council.  Having  regard  to  the  fact 
that  this  is  an  attempt  to  unify  the  supply  of  electricity  all 
over  London,  it  may  well  be  that  some  of  the  Borough 
Councils  would  be  glad  to  retain  the  right  which  Parlia- 
ment has  given  them,  while  others  would  be  glad  to  part 
with  it  if  they  were  to  be  adequately  compensated.  . 

It  is  interesting  at  this  point  to  consider  what  is  meant 

by  compulsory  purchase.  . . , ,, 

The  law  on  the  subject  is  to  be  found  in  bee.  2 ot  ttie 
Electric  Lighting  Act,  1888.  It  is  therein  provided 
that  a local  authority  within  whose  area  the  property  of  a 
supply  company  is  situate,  may  within  six  months  after  t e 
expiration  of  42  years  from  the  date  of  the  passing  of  the 
company’s  provisional  order,  and  within  six  months  after  the 
expiration  of  every  subsequent  period  of  10  years,  require  the 
company  to  sell  the  undertaking.  The  terms  upon  which 
such  request  may  be  made  are  that  the  local  authority  will 
pay  • “ the  then  value  of  all  lands,  buildings,  works, 
materials,  and  plant  of  such  undertakers  suitable  to  and  used 
by  them  for  the  purposes  of  their  undertaking  within  such 
jurisdiction,  such  value  to  be  in  case  of  difference  deter- 
mined by  arbitration.”  Pausing  here,  it  will  be  seen  that 
the  local  authority  is  under  no  compulsion  to  buy  the.  under- 
taking ; it  merely  has  an  option  to  do  so,  and,  when  we 
consider  the  terms  upon  which  the  purchase  must  be  effected, 
it  is  quite  possible  that  when  the  time  arrives,  the  local 
authorities  will  not  care  to  speculate.  The  terms  are  as 
follows The  value  of  such  land,  buildings,  works, 
buildings  and  plant  shall  be  deemed  to  be  their  fair  market 
value  at  the  time  of  purchase,  due  regard  being  had  to  the 
nature  of  and  then  condition  of  such  buildings,  works, 
material  and  plant  and  to  the  state  of  repair  thereof,  and  to 
the  circumstance  that  they  are  in  such  a condition  as  to  be 
ready  for  immediate  working,  and  to  the  suitability  of  the 
same  to  the  purposes  of  the  undertaking,  and,  where  a part 
only  of  the  undertaking  is  purchased,  to  any  loss  occasioned 
by  severance  ; but  without  any  addition  in  respect  of  com- 
pulsory purchase,  or  of  goodwill,  or  of  any  profits  which 
may  or  might  have  been  or  be  made  from  the  undertaking, 
or  of  any  similar  considerations.” 

The  reference  to  compensation  for  compulsory  purchase 
excludes  anything  like  the  10  per  cent,  which  is  added  to 
the  purchase  price  of  land  required  under  the  Lands  Clauses 
Acts.  It  may  therefore  be  assumed  that  all  the  companies 
selling  their  undertakings  would  get  would  be  the  actual 
value.  There  would  be  nothing  to  be  made  out  of  it.  But 
would  the  local  authority  be  a likely  purchaser  ? 

In  County  of  London  orders  in  favour  of  companies  it  has 
been  the 'practice  to  provide  that  the  period  of  42  years 
shall  run  from  one  fixed  date — that  is  to  say,  August  26th, 
1889.  The  object  in  view  evidently  was  to  secure  that  in 
the  event  of  a purchase  all  the  electric  lighting  concerns  of 
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the  metropolis  in  the  hands  of  undertakers  other  than  local 
authorities,  might  bs  acquired  at  one  and  the  same  time.  It 
is  obvious  it  must  have  been  contemplated  that  the  County 
Co  me  1 or  some  s;milar  body  would  decide  to  purchase  ; but 
it  is  not  very  easy  to  see  what  there  will  be  to  compel  the 
local  authorities  who  now  supply  electiicity  to  sell  their 
undertakings  to  the  County  Council.  We  know  of  no 
statute  by  which  they  can  be  compelled  to  do  so,  and  it  was 
obviously  contemplated,  when  the  Act  of  1888  was  passed, 
that  the  local  authorities  in  London  would  be  ready  and 
anxious  to  become  undertakers  themselves. 

It  is  probable,  however,  that  when  the  time  for  exercising 
this  right  to  purchase  compulsorily  does  arrive,  the  fact  that 
the  right  is  to  be  exercised  by  the  County  Council  will  be  of 
enormous  advantage  to  the  companies  and  their  shareholders. 
It  is  difficult  to  foresee  what  may  be  the  state  of  affairs  in 
1931 — the  earliest  date  when  such  a purchase  can  be  effected. 
And  in  presence  of  such  uncertainty  it  is  hardly  to  be 
supposed  that  any  prudent  board  of  directors  is  relying 
much  upon  what  the  property  of  the  company  will  fetch  in 
1931,  especially  having  regard  to  the  old  iron  prices  prescribed 
by  statute. 

One  other  point  remains  to  be  considered  : it  is  a matter 
which  will  doubtless  be  provided  for  in  the  Bill  for  which  the 
London  County  Council  are  going  to  Parliament.  Sec.  3 of 
the  Electric  Lighting  Act,  1888,  authorises  the  Board  of 
Trade  to  vary  the  terms  upon  which  a local  authority  may 
require  the  undertakers  to  sell  in  such  manner  as  may  have 
been  agreed  upon  between  such  local  authority  and  the  under- 
takers. Assuming  that  the  County  Council  steps  into  the 
shoes  of  the  borough  councils,  this  section  would  enable  the 
County  Council  to  negotiate  privately  for  the  purchase  of  all 
the  property  of  the  London  Electric  Supply  companies. 

Whether  this  is  one  of  the  objects  which  the  County 
Council  have  in  view  must  only  be  the  subject  of  conjecture. 


BUSINESS  NOTES. 


Universal  Domestic  Motor.— With  reference  to  the 

letter  on  this  subject  in  our  last  issue,  Mb.  E.  E.  Coy,  of  77,  St.  John's 
Road,  Bootle,  Liverpool,  sends  us  the  specification  of  his  special 
small-power  motor,  which,  he  contends,  meets  the  case.  It  develops 
i horse  at  about  2,600  b.p.m  , and  can  be  attached  by  means  of  an 
adapter  to  any  ordinary  lampholder ; the  price  is  quite  moderate. 
It  can  be  supplied  at  a small  extra  cost  mounted  on  a suitable 
wooden  base  with  s.p.  switch  and  dp.  fuses,  and  no  starter  is 
required.  The  motors  area  speciality,  and  are  of  standard  pattern, 
being  the  same  as  used  in  his  “Whipall”  electric  tire  pump 
recently  described  in  our  pages.  They  are  supplied  for  any  voltage 
up  to  250  at  the  same  price,  and  have  been  used  for  organ  blowing, 

Mr.  F.  T Turquand  also  writes  to  say  that  he  has  recently  seen 
an  electric  motor  fitted  up  as  Mr.  Urquhart  suggests.  It  is 
apparently  a new  invention,  and  is  said  to  be  entirely  fool-proof. 
It  is  lighter  than  other  motors  for  the  same  power,  can  be  reversed 
under  full  load,  and  started  also  without  external  resistance  or 
starting  switch.  The  armature  can  be  jammed  up  at  full  voltage 
without  injury  to  the  motor.  A spindle  is  carried  on  to  which 
several  domestic  appliances  can  be  fitted,  e g.,  tooth  wheels,  polish- 
ing buffs,  blacking  crushes,  &c.  The  company  marketing  this  novel 
and  useful  application  of  electricity  is,  he  says,  the  Dynamic  Co., 
Ltd  , 6,  Broad  Street  Place,  E C. 

Tu-kvy  (Isia  Minor).  — The  Bulletin  Commercial 

{Brussels)  of  November  6th  states,  on  the  authority  of  the  oelgian 
Coi  sul  General  at  Smyrna,  that  there  are  good  openings  in  that 
town  for  electrical  machines  and  accessories,  Attention  is  drawn 
particularly  to  continuous-current  dynamos  of  2 to  15  kw.,  switch- 
boards, arc  lamps,  incandescent  lamps  with  metal  filament,  electric 
bells,  private  telephone  installations,  &c.  For  the  purpose  of 
securing  a market,  firms  should  above  all  choose  a reliable  agent, 
possessing  a good  general  knowledge,  and  he  should  be  allowed  a 
large  measure  of  discretion  and  initiative.  Articles  sent  to  Smyrna 
must  be  of  the  best  pattern,  and  possess  all  the  most  modern  im- 
provements,— Board  of  Trade  Journal. 

Manchester  Engineering  Exhibition,  1910.— We 

have  received  a prospectus  relating  to  the  exhibition  scheme  which 
is  being  promoted  by  our  contemporary,  the  Engineering  Review. 
The  show  will  take  place  in  the  City  Exhibition  Hall,  Manchester, 
in  October  next. 

“ Liixrae  ” Lamps. — The  Globe  Electric  Co.,  Ltd., 

of  Farringdon  Avenue,  announce  a reduction  in  the  price  of  their 
" Luxrao  ” flame  lamp,  bringing  the  flame  lamp  more  easily  within 
the  reaoh  of  the  small  shopkeeper. 


Exhibition.  — A Naval,  Mercantile  Marine  and 

Engineering  Exhibition  is  to  be  held  at  Olympia  in  September 
next  year.  It  is  being  promoted  by  Mr.  F.  W.  Bridges.  f. 

Installation  Contract. — The  Standard  Engineering 

Co  , Ltd  . have  se -urei  the  order  in  connection  wish  the  heating 
and  ventilation  of  the  new  motor  cab  gata  e no  w b ing  built  by 
Messrs.  P-Dhard  & Levassor  at  Ac'on  Vale,  London,  W.  Me»srs 
Panhard  & Luvasmr  decided  to  adopt  the  firm’s  “ Staalock  Mul- 
tiple Unit  System  ” after  investigating  existing  ins  allations  and 
giving  the  system  a trial  in  their  work*.  The  building  in  question 
is  approximately  600  ft.  long  by  300  ft.  wide. 

Meter  Approved.— The  B.  of  T.  has  approved  of  the 
Siemens-Schuckert  meter  for  continuous  current,  type  G.B 
deposited  last  May  by  the  firm  of  Siemens  Ebos.  Dynamo  Wobks' 
Ltd. 

For  Sale.— On  Tuesday,  December  7th,  by  order  of  the 

Receiver  of  Kupron,  Ltd.,  Mb.  E.  H.  Henby  will  offer  for  sale  by 
auction  at  Olapham,  the  plant,  machinery  and  stock  of  the  com- 
pany. The  Marylebone  Electricity  Supply  Department  is  offering 
a large  secondary  battery  and  certain  plant,  scrap  metal,  &c.,  for 
sale.  The  Receiver  of  the  New  Ignition  Syndicate  is  offering' the 
undertaking  of  that  company  for  disposal.  See  our  advertisement 
pages. 

A number  of  steam  dynamos  (500,  250  and  60  kw.)  and  a 
120-kw.  alternator,  boilers,  &c.,  are  offered  for  sale  by  the  Cape 
Government  Railways.  Some  particulars  are  given  in  an  adver- 
tisement to-day. 

Concert. — The  Devonporfc  Dockyard  Electrical  Fitters’ 

Association,  which  has  entered  upon  its  third  year,  held  its  first 
smoking  concert  of  the  season  at  Ackland’s  Clarence  Hotel,  Morice 
Town,  on  Saturday  evening. 

Spain. — Although  there  is  a large  exportation  of  English 

coal  to  Spain  that  country  possesses  extensive  coal  deposit^  the 
working  of  which,  however,  is  impossible  owing  to  lack  of  railway 
facilities.  Attention  is  now  being  directed  to  this  subject  and 
Industria  e Invencioncs  affirms  its  belief  that  a well-studied  network 
of  coal  railways  worked  by  hydro-electric  power,  which  may  be 
obtained  from  the  various  waterfalls  in  the  Pyrenees  now  unexploited 
can  supply  to  Barcelona,  and  the  manufacturers  of  Catalonia,  cheap 
coal  able  to  compete  alike  with  that  from  the  Asturias  and  from 
England. 

New  Works.— The  Madison  Dynamo  Co.  have  just 

started  new  works  at  Littleover,  near  Derby,  a suburb  which  is  now 
being  rapidly  developed. 

Canada. — The  Canadian  Customs  authorities  have 
recently  given  a decision  to  the  effect  that 11  submarine  cable  ” is 
dutiable  at  the  rate  of  30  per  cent,  ad  ; valorem  in  the  case  of 
foreign  goods  and  20  per  cent,  in  the  case  of  British  manufac- 
ture, under  No.  407  of  the  Tariff. 

Book  Notices.— Electricity  in  the  Service  of  Man. 

By  Dr.  R.  Mullineux  Walmsley.  London:  Cassell  & Co.,  Ltd.— 
The  publishers  are  issuing  this  work  in  monthly  parts,  price  6d. 
each,  of  which  the  first  part  has  come  to  hand.  It  will  be 
remembered  that  Dr.  Walmsley  some  years  ago  practically  re-wrote 
the  book,  and  the  first  volume  has  been  reviewed  in  our  pages;  the 
second,  so  far  as  we  know,  has  not  yet  been  issued.  The  complete 
work,  we  presume,  will  now  appear  in  parts,  and,  judging  by  what 
we  have  already  seen  of  it.  will  constitute  a very  comprehensive 
survey  of  the  history,  development,  and  present  Btate  of  electrical 
science  as  applied  to  modern  life. 

City  and  Guilds  of  London  Institute : Report  of  the  work  of  the 
department  of  Technology,  1908  9.  London:  John  Murray— The 
Report  shows  that  the  number  of  students  in  the  electrical  indus- 
tries is  rising  steadily,  with  the  exception  of  a slight  fall  of  the 
number  of  candidates  in  the  elementary  examination  in  electrical 
engineering — due  to  an  abnormal  rise  last  year,  when  this  exami- 
nation became  a compulsory  preliminary  to  the  Ordinary  Grade, 
The  examiners  comment  on  t.ue  inability  of  candidates  in  Tele- 
graphy and  Telephony  to  answer  questions  involving  simple 
mathematics;  and  in  Electrical  Engineering  the  results  are  said  to 
be  disc  mraging,  the  occurrence  of  the  same  defects  in  bat  hes  of 
consecutive  papers  indicating  that  the  teaching  is  too  often  at  fault. 
As  the  examiners  rightly  point  out,  unless  the  teacher  is  a practical 
engineer,  in  touch  with  modern  practice,  satisfactory  results  cannot 
be  expected.  Candidates  in  Honours  Electrical  Engineering  are 
warned  that  they  must  expset  to  find  questions  involving  mathe- 
matical knowledge  increasingly  numerous  and  searching.  An 
interesting  diagram  is  given,  showing  the  growth  of  the  depart- 
ment’s work  since  1880. 

“ Practical  Testing  of  Electrical  Machines.”  By  L.  Oulton  and 
N.  J.  Wilson.  London  : Whittaker  and  Co.  1909.  Price  4s.  6d. 

“ Journal  of  the  Western  Society  of  Engineers,”  Vol.  XIV,  No.  5. 
October,  1909.  Chicago  : The  Society. 

“ Electrotechnics.”  By  J.  Henderson.  Vol.  III.  Longmans, 
Green  & Co.  1909.  Price  3?.  6d. 

“The  Physical  Review,”  Vol.  XXIX,  No.  5.  November,  1909. 
New  York:  The  Macmillan  Co. 

"Journal  of  the  American  Society  of  Mechanical  Engineers.” 
Vol.  XXXI,  No.  11.  November,  1909.  Baltimore,  Md. : From 
the  Society. 

" Auto-Transformer  Design.”  By  W.  H.  Avery.  London: 

E.  and  F.  N.  Spon,  Ltd.  1909.  Prioe  3s  6d.  net. 
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From  the  P.  and  O.  Steam  Navigation  Oo.  we  have  received  a 
fine  hanging  wall-sheet  executed  in  colour  ; its  outstanding  feature 
is  a view  of  Gibraltar,  with  one  of  the  company’s  well-knovn 
passenger  vessels  under  weigh.  Beneath  this  are  given  in  tabular 
fcrm  particulars  of  the  dates  of  outward  and  homeward  mails 
during  1910.  A list  of  the  P and  O.  ships  and  their  registered 
tonnages  is  given.  This  sheet  should  be  of  considerable  service  in 
the  commercial  departments  of  firms  doing  business  with  Egypt,' 
India,  Siam.  China  and  Japan,  Australia,  and  other  Eastern  parts. 

The  receipt  of  Pears'  Annual  reminds  us  that  the  Christmas 
season  is  not  many  weeks  away.  A perusal  of  the  19C9  issue  of 
this  i-.dispensable  feature  of  Yoletide,  and  its  four  accompanying 
coloured  plates,  leads  us  to  say  that  it  is  well  worth  the 
modest  sixpence  that  is  charged  for  it.  The  advertisement  pages 
are  as  full  of  interest  as  are  the  editorial. 

Trade  Announcements. — Mr.  S.  X.  Brayshaw,  of 

Manchester,  reports  that  his  trade  in  milling  cutters  and  other 
small  tools  is  growing  very  satisfactorily,  and  his  patent  hardening 
furnaces  has  led  to  a great  development  in  the  business.  A night 
shift  was  started  some  time  ago,  but  the  works  being  too  small  to 
deal  with  the  orders  booked,  they  have  now  been  enlarged.  The 
alterations  include  the  provision  of  more  room  both  for  storage  and 
for  building  furnaces,  also  a loading  way  is  being  built  to  facilitate 
the  rapid  handling  and  despatch  of  the  large  consignments  he  is 
now  sending  out.  More  men  can  now  be  employed  both  on  the  day 
and  night  shifts.  We  understand  that  the  orders  now  on  hand 
include  furnaces  for  many  British  firms  as  well  as  for  various  firms 
in  France,  Sweden  and  Russia;  several  of  the  furnaces  are  for 
repeat  orders. 

Owing  to  the  rise  in  the  prices  of  raw  rubber,  Messrs.  Dr.  Heinr. 
Tbaun  & Sons,  London  agency,  have  issued  a nolice  to  the  trade 
advancing  their  prices  for  ebonite  sheets,  rods,  tubes,  and  other 
lines. 

Bankruptcy  Proceedings.— H.  Gf.  Nicholson.— A 

sitting  was  held  of  the  London  Bankruptcy  Court  on  Friday, 
November  19th,  before  Mr.  Registrar  Linklater,  for  the  public 
examination  of  Mr.  Hugh  Godfrey  Nicholson,  who  was  the 
managing  director  of  the  British  Electric  Equipment  Co.,  Ltd., 
which  went  into  liquidation  in  April,  1907.  The  receiving  order 
wa3  made  last  September  upon  the  peticion  o!  a creditor,  the  act  of 
bankruptcy  alleged  being  that  the  debtor  on  May  20th  and  25tb, 
1909.  gave  notice  that  he  had  suspended,  or  was  about  to  suspend , 
payment  of  his  debts.  Mr.  A.  H.  Partridge,  chartered  accountant, 
2 ^Gresham  Buildings,  Basinghall  Street,  E C.,  has  been  appointed 
as  trustee  to  administer  the  estate  in  bankruptcy.  Questioned  by 
Mr.  Daniel  Williams,  Official  Receiver,  the  debtor  stated  that  in 
November,  1903,  he  and  his  brother  purchased  an  engineering 
business,  carried  on  in  the  name  of  the  Britannia  Co.,  at  Colchester, 
and  transferred  it  to  a company  formed  by  them  in  the  name  of 
the  " Britannia  Engineering  Co.,  Ltd.,”  with  a nominal  capital  of 
£40,000,  afterwards  increased  to  £70  000.  Witness  acted  as  a 
director  of  the  company  until  it  went  into  liquidation  in 
December,  1907,  and  was  subsequently  occupied  in  negotiations  for 
the  reconstruction  of  the  company  ; these  had  now  been  abandoned, 
and  the  shares  were  worthless.  In  1904  witness  agreed  to  pur- 
chase an  electrical  engineers’  and  contractors’  business,  in  which  he 
bad  been  engaged  as  chief  engineer  since  1902,  and  on  November 
lltb,  1904,  he° formed  a company  in  the  name  of  the  '*  British 
Electric  Equipment  Co.,  Ltd.,”  with  a nominal  capital  of  £40,000, 
to  which  he  sold  the  business  for  £15,216,  which  was  satisfied  as  to 
£7,216  in  cash,  and  as  to  £8,000  in  lully  paid  shares.  Witness 
acted  as  managing  director  at  a salary  of  £1,000  a year,  until  a 
compulsory  winding-up  order  was  made  against  the  company  on 
April  16th,  1907.  He  attributed  his  insolvency  entirely  to  the 
failure  of  the  Britannia  Engineering  Co.,  Ltd.,  and  to  depreciation 
in  the  value  of  the  securities  in  tne  hands  of  the  creditors.  The 
examination  was  concluded.  Mr.  A.  H.  Partridge,  the  trustee,  was 
present  in  person. 

Fbic  Eaton,  electrical  engineer,  36,  Alexandra  Road,  Ashton- 
under- Lyne.— This  debtor  attended  the  Towd  Hall,  Ashton-ucder- 
Lyne,  last  week,  for  his  public  examination  before  Mr.  Registrar 
Hall.  Debtor  ascribed  his  failure  to  bad  trade,  losses  on  contracts, 
and  want  of  capital.  Through  lack  of  capital  be  bad  lost  cash  dis- 
counts of  5 per  cent,  and  7J  per  cent.  The  result  of  the  bad  cotton 
trade  was  that  bis  customers  could  not  pay,  and  were  therefore 
averse  to  BDending  money  on  electrical  fittings.  His  customers 
asked  for  longer  credit,  and  when  he  Bsked  for  payment  they  wero 
offended,  and  refused  to  give  him  further  work.  Tne  contracts  he 
lost  money  on,  were  undertaken  in  the  beginning  of  his  career, 
when  he  had  not  had  experience  in  tendering  for  contracts.  In 
reply  to  Mr.  Ives  with  reference  to  the  firm  of  Eaton  & Co.,  debtor 
stated  that  his  sister  was  one  of  the  partners.  He  was  employed 
by  this  firm  as  manager.  Debtor  was  eventually  allowed  to  pass. 

Herbert  Shuttlewobth,  electrical  engineer,  Briggate,  Leeds. — 
A first  and  final  dividend  of  2s.  5d.  is  payable  on  November  30lb, 
at  24,  Bond  Street,  Leeds. 

Private  Meetings.— R.  E.  Walker,  16,  Widemarsh 

8treet,  Hereford,  electrical  engineer. — A meeting  of  the  creditors 
of  the  above  was  held  a few  days  ago,  when  a statement  of  affairs 
was  presented,  showing  un secured  liabilities  amounting  to  £193, 
all  of  which  were  due  to  trade  creditors.  With  regard  to  tbe 
assets,  these  were  estimated  to  produce  £149,  or  a deficiency  of 
£44.  It  was  reported  that  the  debtor  came  to  Hereford  from 
Manchester  about  two  years  ago.  He  was  employed  by  a 
local  firm  at  a salary  of  £2  a week,  out  of  which  be  saved  £70,  and 
then  started  to  trade  for  himself  in  a small  way  from  his  private 
house,  A few  months  ago  he  removed,  to  his  present  address,  where 
he  also  added  a cycle  dealer’s  business.  His  present  position  had 


been  brought  about  by  this  venture,  as  he'knew  nothing  about  the 
trade,  and  had  lost  a considerable  amount  by  inexperienced  buying. 
The  household  furniture  was  claimed  by  the  debtor’s  wife,  who  had 
also  advanced  her  husband  a sum  of  about  £40.  Some  few  months 
a to  the  debtor  was  joined  by  a Mr.  Vickery,  who  introduced  £160, 
this  being  the  estimated  amount  of  the  stock  at  that  time.  The 
sum  of  £18  10s.  shown  in  the  statement,  was  the  amount  over  and 
above  the  £160  found  to  belong  to  the  debtor  when  stock  was 
taken.  It  was  reported  that  a sum  of  £102  had  been  offered  for 
the  debtor’s  share  of  the  business.  This  offer  was  conditional  upon 
the  debtor  agreeing  not  to  start  in  opposition  within  a radius  of 
20  miles  for  three  years.  A deed  of  assignment  had  already  been 
executed,  with  Mr.  T.  B.  V.  Wilmshurst,  accountant,  of  Broad 
Street,  Hereford,  as  trustee.  No  resolutions  were  passed  at  thie 
meeting,  although  it  was  said  by  the  trustee  that  under  the  deed 
there  would  be  a composition  of  at  least  12s.  6d.  in  the  £,  payable 
almost  at  once.  The  following  are  the  creditors: — 

Edlin,  Sinclair  & Co.  £24 

Simplex  Conduits,  Ltd 20 

Veritys,  Ltd.  . . 17 

Ravenscroft,  Richards  & Co 10 

Walker,  Mrs 40 

Charles  F.  Wood,  trading  as  Wood,  Wall  & Co.,  electrical 
engineers,  Hagley  Road,  Stourbridge,  late  Union  Street,  Wednes- 
bury. — A meeting  of  the  creditors  of  the  above  was  held  on  the 
18th  inst.  at  Birmingham,  when  a statement  of  affairs  as  at  Novem- 
ber 5th  last,  was  presented.  This  showed  liabilities  amounting  to 
£451,  all  of  which  weT e due  to  trade  creditors.  An  offer  was  made 
of  a composition  of  5s.  in  the  £,  satisfactorily  seconded,  and  this 
offer  the  creditors  decided  to  accept. 

Dissolutions  and  liquidations. — Joseph  Rtchmqnd 

and  Co  , Ltd.,  Kirby  Street,  Hatton  Garden,  London. — A second 
dividend  of  2s.  is  payable  on  and  after  December  6tb,  at  2, 
Clement’s  Inn,  Strand,  W.C. 

Smoke  Preventer  Co.,  Ltd. — A meeting  is  to  be  held  at  Man- 
chester on  December  28th  to  hear  an  account  of  the  winding  up 
from  the  liquidator  (Mr.  Thomas  Seed). 

Phosphor  Bronze  Co.,  Ltd  — A petition  for  winding  up  this 
company,  lodged  by  several  creditors,  is  to  be  heard  on 
November  30tb. 

Catalogues  and  Lists. — Messrs.  Alfred  Herbert, 

Ltd.,  Coventry. — Copy  of  tbe  eighth  edition  of  the  firm's  catalogue, 
describing  and  illustrating  in  the  course  of  some  20  pages  the 
“ Coventry  ” patent  self-opening  die  head  in  sizes  ^ in.  up  to  4J  in. 
Full  instructions  for  grinding  the  dies  are  given. 

Messrs.  Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— Well-bound  catalogue — the  eleventh  annual  edition — of  close 
upon  400  pages,  in  which  we  are  informed — we  have  not  counted  ! — 
there  are  given  1 500  illustrations  and  10  times  as  many  prices. 
The  range  covered,  in  addition  to  the  Simplex  system  of  steel  con- 
duits and  various  accessories  appertaining  thereto,  comprises  all 
types  of  electrical  accessories  required  for  complete  lighting  instal- 
lation. To  facilitate  reference,  the  list  is  divided  up  into  sections, 
each  dealing  with  a particular  class  of  apparatus.  The  catalogue,  as 
far  as  it  relates  to  heating,  cooking  and  electrical  fittings,  has  been 
considerably  extended.  In  regard  to  the  former,  the  Simplex  Co. 
act  as  sole  selling  agents  for  the  manufactures  of  the  Prometheus 
system,  and  in  the  sections  relating  to  these  appliances,  electrical 
cooking  and  heating  apparatus  will  be  found  suitable  for  all  purposes 
and  for  a wide  raDge  of  prices.  A considerable  portion  of  the 
catalogue  is  devoted  to  electric  light  fittings,  and  endeavour  has 
been  made  to  include  the  widest  possible  range,  both  as  regards 
style  and  design,  variety  and  price  ; for  instance,  electroliers  have 
been  listed  from  10s.  each  to  £60.  More  recent  development  of 
tbe  company’s  business  is  included  in  the  form  of  electricity 
meters ; 15  separate  types  are  listed,  suitable  for  both  continuous 
current  and  alternating  current,  single  and  polyphase. 

Messrs.  Ludw.  Loewe  & Co.,  Ltd.,  30-32,  Farringdon  Road, 
Loudon,  E.C. — List  containing  illustrated  information  on  the 
application  of  D.W  F.  ball  bearings  to  line  shafting,  also  giving 
prices. 

The  Sun  Electbical  Co.,  Ltd.,  118  120,  Charing  Cross  Road, 
London,  W.C. — New  circular — being  an  advance  sheet  from  their 
catalogue  now  in  the  press — showing  half-a  dozen  designs  of  the 
"Sun”  luminous-type  electric  radiators,  and  stating  prices  of 
same. 

Messrs.  Siemens  Bros  Dynamo  Works, 'Ltd.,  Tyssen  Street, 
Dais  on,  N.E  — One  more  evidence  of  the  enterprising  spirit  of 
this  firm  in  makmg  an  intelligent  appeal  to  the  foreign  purchaser 
of  electiic  lamps,  is  found  in  the  issuing  of  another  of  its  series  of 
foreign  show-cards  extolling  tbe  virtues  of  tantalum  lamps.  Some 
of  the  cards  prepared  for  other  markets  we  have  already  alluded 
to.  The  latest  is  an  effort  to  take  Italy  by  storm,  and  the  design 
is  varied  accordingly.  A German  show-card  has  also  been  added  to 
the  series. 

Messrs.  Falk,  Stadelmann  & Co.,  Ltd.,  Farringdon  Road, 
London,  E C.—  An  effective  six-colour  poster  (20  in.  X 30  in.)  has 
been  issued  on  which  the  now  familiar  MepbistopheleB  exhibits 
the"  Efesca”  metal-filament  lamps.  Members  of  the  trade  can 
have  copies  for  porting  on  wall  or  hoarding  on  application  to  the 
firm,  also  a leafier,  relating  to  various  other  advertising  specialities 
which  they  hold  at  tbe  disposal  of  customers  interested  in  the  sale 
of  tbe  above  laraps^ 

Etablissemknts  C/ zes,  Avenue  Dubonnet,  Ccurbevoie,  France. 
—Card  relating  to  their  petrol-electric  generating  se's. 

Messrs.  Tetley  & Co , Falcon  Electrical  Wo>ks,  Greengate, 
Salford,  Manchester. — Illustrated  and  priced  ler  Met  giving  informa- 
tion- regardirg  their  ironclad  fuse  gear — ironclad  tubular  power 
fuseboards,  ironclad  distribution  boards,  terminal  type  fuseboards, 
and  switch  and  distribution  boards. 
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LIGHTING  and  POWER  NOTES. 


Aberdeen. — The  Corporation  Electrical  Department  is 

now  hiring  out  fans  to  prevent  Bhop  windows  being  obscured  by 
frost.  List  week  waB  found  sairable  for  experimenting,  and  a small 
12-in,  fan  was  placed  at  the  foot  of  a large  window  in  Union  8t>eet. 
The  result  was  that  the  window,  by  the  circulation  of  the  air  cur- 
rent, was  kept  quite  clear,  in  strange  contrast  to  the  others  which 
were  obscured  by  the  severe  frost. 

Acton. — Messrs.  D.  Napier  & Son  have  asked  for  a 

quotation  which  would  enable  them  to  shutdown  their  own  generating 
plant  and  take  all  their  supply  from  the  Council’s  mains.  The  firm 
are  prepared  to  give  a guarantee  to  take  one  million  units  during 
the  forthcoming  year.  The  clerk  was  instructed  to  communicate 
with  the  Metropolitan  Electric  Supply  Co.  on  the  matter. 

Ceylon. — According  to  Commercial  Intelligence , the 

Hunupitiya  Desiccating  Mills  at  Negombo  have  just  been  equipped 
with  an  electric  lighting  installation.  This  is  expected  to  be  a 
great  convenience  to  the  Btaff  who  Btart  work,  shelling  and  shaving 
the  nuts,  long  before  daylight,  while  in  the  busy  months  work  goes 
on  practically  all  night.  It  appears  that  cocoa-nut  Bhells  are 
being  used  as  fuel  in  connection  with  this  installation. 

Chipping'  Norton. — A local  company  is  being  formed  to 

take  over  the  undertaking  of  the  Chipping  Norton  and  District 
Electric  Light  and  Power  Co.  It  is  proposed  to  erect  a generating 
station  in  Burford  Road,  and  the  compulsory  area  of  supply  is 
High  Street,  Middle  Row,  Market  Place,  Horsefair,  New  Street, 
and  West  Street. 

Church  (Lancs.). — The  U.D.C.  has  decided  to  apply 

for  a prov.  order  for  electric  lighting. 

Continental  Notes. — Portugal. — Duringthe  past  finan- 
cial year  the  central  stations  of  the  Compagnies  Reunies  Gaz  et  Elec- 
tricity, of  Oporto,  supplied  current  for  electric  lighting  purposes  to 
the  extent  of  4,048,560  Kw.-hours  — an  increase  of  about  26 
per  cent,  over  the  preceding  12  months.  The  energy  furnished 
for  power  purposes  during  the  same  period  reached  a total  of 
1,051,829  Kw.-hours,  an  advance  of  approximately  50  per  cent.  The 
report  mentions  that,  although  the  number  of  consumers  of  current 
has  increased  about  30  per  cent.,  there  has  not  bsen  a proportionate 
increase  in  the  consumption,  this  being  attributed  to  the  growing 
use  of  metal-filament  lamps.  The  new  Tagus  electricity  generating 
station  of  the  company  is  rapidly  approaching  completion.  The 
plant  comprises  two  sets  of  steam  turbines  and  alternators  of  respec- 
tively 1,500  and  1,750  kw.  capacity,  and  two  sets  of  engines  and 
dynamos  of  750-kw.  capacity.  This,  with  the  old  Bona  Yista  Btation, 
will  give  the  company  an  annual  capacity  of  between  9 and  10  million 
Kw.-hours  per  year. 

Germany. — The  Schlesien  Electricitatswerk  Gesellschaft  is  the 
name  of  a new  company  which  has  just  been  formed  in  Breslau, 
with  a capital  of  £200,000,  to  establish  a large  central  electricity 
generating  station  for  the  supply  of  energy  for  lighting  and  power 
purposes  in  the  Breslau  district. 

Spais. — Don  Alfredo  Moreno  Ossorio,  of  Madrid,  has  been 
authorised  to  utilise  the  water  of  the  River  Guadalimar,  at  a place 
called  Los  Piezuelos  (township  of  Ubeda),  to  the  extent  of  5,000 
litres  per  second,  for  the  purpose  of  generating  electrical  energy,  to 
be  carried  to  La  Carolina. 

Cromptoa. — The  U.D.C.  has  decided  not  to  apply  for 

a prov.  order  for  electric  lighting. 

List  Barnet. — The  Board  of  Trade  has  revoked  the 

1906  electric  lighting  order. 

Edinburgh. — An  expenditure  of  £45,000  is  in  con- 
templation on  the  Dewar  Place  station  of  the  City  Electric 
Lighting  Department.  Sir  Alexander  Kennedy  has  prepared  a 
preliminary  report.  By  substituting  a couple  of  exhaust  turbines 
for  three  of  the  present  sets,  it  is  estimated  there  would  be  an 
increased  output  of  3£  million  units  per  annum  without  any 
increase  of  cost,  so  far  as  the  coal  and  water  bill  is  concerned. 
This  means  the  adoption  of  cooling  towers. 

Epsorn. — The  U.D.C.  has  rejected  an  offer  from  the 
Epsom  and  Ewell  Gas  Co.  to  light  the  streets.  It  was  stated  that 
the  Lighting  Committee  after  having  gone  very  carefully  into  the 
figures,  found  that  the  promise  of  the  company,  that  its  offer  would 
result  in  a considerable  saving  to  the  ratepayers,  was  not  justified. 

Falkirk. — The  Falkirk  Iron  Co.  has  written  the  T.C., 

asking  the  terms  on  which  electric  light  could  be  supplied  for  a 
portion  of  its  works.  A supply  is  to  be  given  to  the  Camelon  Co- 
operative Society,  Ltd.,  the  expense  being  estimated  at  £920.  The 
Corporation  expects  soon  to  be  able  to  lay  a cable  to  Camelon. 

Finchley. — The  controversy  between  the  U.D.C.  and 
the  L.G.B.  regarding  the  street  lighting  still  dragBon.  The  L G.B, 
has  written  affirming  its  decision  not  to  grant  a loan  for  electric 
lighting  on  the  ground  that  information  as  to  alternative 
methods  of  illuminating  (i.c.,  gas  lighting)  has  not  been  supplied. 
Toe  Council  is  to  reply  that  the  whole  question  was  thoroughly 
gone  into  at  the  time  of  the  L.G.B.  inquiry.  The  Chairman  said  it 
wotild  be  as  well  to  announce  that,  they  did  not  intend  to  ubs  gas 
for  street  lighting. 


Glasgow. — Various  members  of  the  T.C.,  including  a 

recently -appointed  committee,  are  actively  interesting  themselves 
in  the  solution  of  the  problem  of  atmospheric  purification,  and  a 
proposal  has  been  adopted  by  which  it  is  expected  the  comparative 
merits  of  gas  and  electricity  as  heating  factors,  will  be  experimented 
with  in  various  rooms  of  the  municipal  buildings.  Toe  fogs 
experienced  recently  have  emphasised  the  part  played  by  the 
emission  of  smoke  in  the  nuisance,  and  the  following  proposal  by 
ex  treasurer  Steven-on,  has  now  been  adopted  by  the  Corporation  ■ 

— “ That  with  a view  to  the  diminution  of  the  smoke  nuisance, 
be  remitted  to  a special  committee  to  make  arrangements  for  the 
holding  of  an  exhibition  for  the  purpose  of  showing  the  public  the 
most  up-to-date  appliances  for  the  utilisation  of  gas  for  lighting, 
heating,  and  cooking  purposes  ; and  that  the  Committee  on  Elec 
tricity  and  the  Sub-Committee  on  Air  Purification  be  invited  to 
co-operate.”  The  special  committee  will  consist  of  15  members — 
six  from  each  of  the  Gas  and  Electricity  Committees,  and  three 
from  the  Sub  Committee  on  Air  Purification. 

Gravesend. — The  T.C.  desires  to  supply  electricity  to 

Denton  Hospital,  and  as  underground  mains  will  entail  an 
expenditure  of  £300,  the  B.  of  T.  is  to  be  aBked  to  sanction  the  use 
of  overhead  lines. 

Hasliogden. — On  Friday,  last  week,  a L.G.B.  inquiry  was 
held,  and,  in  reply  to  Mr.  C.  E.  Norton,  the  inspector,  it  was  stated 
that  with  reference  to  the  electric  lighting  and  tramway  schemes 
£1,300  of  the  amount  spent  on  a destructor  would  belong  to  the 
tramways  department.  The  electric  lighting  order  of  1899  had  not 
yet  been  exercised,  and  supply  for  the  tramways  was  being  taken 
from  Accrington  after  being  supplied  to  a regulating  station.  Toe 
town  clerk  stated  that  originally  they  arranged  to  take  energy 
from  the  Lancs.  Electric  Power  Co.,  which  was  afterwards  unable 
to  carry  out  its  agreement,  and  as  the  Corporation  Act  of  1906 
did  not  permit  Haslingden  to  generate  current,  the  Corporation 
made  terms  with  Accrington. 

India. — The  Mysore  Durbar  has  provided  expenditure 
for  the  installation  of  electric  lights  in  the  extensions  and  the 
suburban  villages,  &c,,  of  Bangalore  City. 

Leicester. — A L.G.B.  inquiry  was  held  on  November 

16th  into  the  application  of  the  T.C.  for  a loan  of  £7,000  for  elec- 
tricity purposes.  The  money  is  required  for  the  supply  of  power 
from  the  tramway  generating  station.  There  was  no  opposition. 

The  Corporation  Electrical  Committee  ha9  fitted  up  a suite  of 
rooms  at  the  offices  in  Millstone  Lane  with  the  object  of  demon- 
strating electric  lighting,  heating  and  cooking  appliances. 

Lewisham. — The  secretary  of  the  South  Metropolitan 
Electric  Light  and  Power  Co.,  Ltd.,  recently  wrote  to  the  Council 
suggesting  that  the  development  of  the  Forster  Estate  presented  an 
opportunity  for  a trial  of  street  lighting  by  electricity.  The  com- 
pany had  been  favoured  with  a contract  for  the  complete  installa- 
tion to  the  houses  in  Arran,  Bellingham  and  Bromley  Roads,  and 
had  been  asked  to  obtain  the  consent  of  the  Council  for  the  public 
lighting  of  these.  The  Highways  Committee  of  the  Council 
points  out  that  the  proposed  seheme  would  entail  increased  cost 
without  any  definite  advantage.  Under  these  circumstances,  the 
Committee  has  decided  not  to  entertain  the  present  proposal. 

London. — A new  concession  has  been  granted  by  the 

City  Corporation  to  the  Smithfield  Markets  Electrical  Supply  Co., 
until  December,  1972,  with  the  right  of  determining  it  in  1932  or 
1952. 

The  Port  of  London  Authority  has  decided  to  provide  entirely 
new  electrically -driven  pumping  plant  for  the  purpose  of  raising 
the  level  of  the  water  in  certain  docks. 

Macclesfield. — The  B.  of  T.  has  informed  the  T.C.  that 

it  will  dsfer  for  a month  from  November  9th,  the  question  of 
revoking  the  E.L.  order.  The  Corporation  Gas  Committee  has 
been  asked  to  prepare  a report  on  the  question  of  the  supply  of 
electricity  for  the  borough. 

Mexico. — The  Puebla  Tramway,  Light  and  Power  Co. 

notifies  that  a formal  petition  ha9  been  presented  on  its  behalf  to 
the  Government  for  leave  to  extend  its  electric  transmission  lines 
for  light  and  power  into  Mexico  City  and  the  Federal  district. 
This  step  has  been  rendered  necessary  by  the  approaching  develop- 
ment of  the  Tuxpango  Fall,  which,  whilst  supplying  the  power 
required  by  the  growing  needs  of  Puebla  City,  will,  at  the  same 
time,  leave  available  some  25,000  h.p.  for  Mexico  City  and  the 
surrounding  district. 

North  Berwick. — The  T.C.  some  time  ago  received 
notice  from  Messrs.  Crompton  & Co.  that  they  were  to  ask 
authority  from  Parliament  to  introduce  electric  lighting  into  the 
town,  it  has  been  agreed  to  meet  a representative  of  the  com 
pany  with  a view  to  coming  to  terms  regarding  the  promotion 
of  an  Order. 

Pontypridd. — A L.G.B.  inquiry  was  held  on  November 
18th  into  the  application  of  the  U.D.C.  for  a loan  of  £6,424  for 
electricity  purposes.  There  was  no  opposition. 

BadclilTe. — The  Lancs.  Electric  Power  Co.  has  given 
notice  of  its  intention  to  apply  to  the  Board  of  Trade  for  a 
provisional  order  to  produce  and  sell  electricity  for  all  public  and 
privato  purposes  within  the  urban  district  of  Radcliffe,  where  the 
District  Council  already  possess  monopoly  powers.  The  company 
proposes  to  lay  cables  within  two  years  from  the  commencement  of 
the  order  in  the  main  thoroughfare  of  the  town,  and  will  alBb  ask 
for  power  to  break  up  a number  of  other  street#. 
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Beading. — The  Electric  Supply  Co.  has  decided  to  apply 

«£Sto  »•*  ““■«  01  Working!..".,  Bradfi.ld, 

Waiiiugfotd  aa  l y ^ ^ ^ ^as  informed  the 

UoSSVlSthe  JS st^n  of  revoking  the  E.L.  order,  1902,  will  be 

deferred  for  three  months. 

Walsall.— The  T.C.  has  applied  for  a loan  of  £3o,UUU 

for  electricity  purposes. 

West  Ham.— Mr.  H.  H.  Couzens  reports  an  inten-up- 

Hon  of  thf  supply  on  November  8th.  The  trouble  was  due  to  a 
Senl  transformer  failing,  «d  to  prevent  a 

one  i-derP|ly  and 

Tne  report  was  adopted. 

Widiies The  T.C.  has  decided  to  negotiate  with  the 

Tt  • r f a and  Messrs  Metz  & McLellan,  who  are  seeking 

tl^city8  ^^if^Mr.^^H^Crowther^has^e^n detained  to'advfse^he 
Council  in  the  matter. 

Willcsden  — An  application  from  Messrs.  Underwood 

sasifps 

give  tne  combined  supply  of  current  at  2d.  per  unit.  _ . 

Work  sol)  —The  U.D.C.  has  decided  to  supply  electricity 

cooking  .t  id.  pe,  nuit,  and It. ..-.c  ^ pace  o< 
energy  where  prepayment  meters  are  used  to  44  per  unit. 

Ystrado-ynlais.  — The  ratepayers  have  accepted  the 

for  public  lighting. 


TRAMWAY  and  RAILWAY  NOTES. 


Argentina  —The  Boldin  Oficial  of  October  12th 

dr  oaodrUeDrr 

Carnot  Street  to  the  lines  of  the  port  of  ^capital,  P^Bm^und er 

ErS 

being  empowered  to  construct  two  additional  hues  1 between 
Caballito  aud  Moreno.  The  company  is  oblig. e*  * £ be 

SSSrSK 

four  years  and  six  montns  after  the  approval  of  the  Pla°®-  . . 

The  Boletin  further  contains  the  textofa  deoreeg  t g 
Messrs  Ckto  Franke  & Co.,  concessionaires  for  the  electric  railway 

£“,» La pSSd  Awil-andn.  . 

and  working  of  an  electric  railway  from  the  side  of  the  R^hne^ 
to  Retiro  station,  joining  there  with  t^e  existing  , 

1Ti,^IUig^bi.g.pp...t«i.tn 

be  nrovided  P,ans  must  be  submitted  for  approval  within  18 
months  from  the  date  of  promulgation  of  the  contract  and  t k 

must  be  completed  within  four  years  and  six  months  after  the 
approval  of  the  plans—  Board  of  Trade  Journal. 

Baenn— The  T.C.  has  decided  to  apply  to  the  Light 

Railway  Commissioners  for  an  order  to  construct  a tramway  from 
the  borough  aud  Whitworth  boundaries  to  Bridge  Street.  The  new 
liae  will  join  an  existing  one  at  Whitworth. 

Belfast. — The  Law  Committee  is  to  oppose  the  Hill 

which  the  Cavehill  and  Wbitewell  Tramway  Co.  is  promoting  for 
the  purpose  of  obtaining  running  powers  over  a portion  of  the 
Corporation’s  system. 

Bolton  — The  Tramways  Committee  has  decided  to  relay 
the  route  between  Bromwich  Street  and  Portugal  S.reet  w.th  a 
double  track.  Tbe  question  of  the  adoption  of  half  penny  fares  has 
been  adjourned  to  the  next  meeting  of  the  Committee. 

Canada.— The  Toronto  Railway  Co.  is  now  using  two 
motor  vehicles  in  connection  with  the  maintenance  of  it.  etaetnc 
tramway  Byatem  in  Toronto,  Canada.  One  of  them  is i a ■ B«na 
3-ton  petrol  motor-lorry,  fitted  with  a tower  and  ladders  for 
repairing  the  overhead  wires,  while  the  other  19  an  ordinary 


pleasure  car,  the  body  of  which  has  been  replaced  by  a platform  to 
carry  the  ladders  necessary  for  wire  repairing  work, 
v According  to  the  Standard,  reports  are  once  more  current 
that  the  Canadian  Pacific  intends  to  electrify  some  part,  at 
any  rate,  of  its  system  in  the  Rocky  Mountains.  The  first 
experiment  is  to  be  made  next  summer,  on  the  branch  line  into 
Phceuix,  which  will  be  run  with  power  supplied  by  the  West 
Kootenay  Power  and  Light  Co.,  in  which  the  C P R.  is  supposed  to 
be  interested.  The  Southern  Pacific  has  electrified  a portion  of  its 
system  with  success  ou  the  Sierra  Nevada  division,  where  the 
conditions  are  very  similar. 

Chile. — Following  the  article  which  appeared  on  page  805 
of  our  last  issue,  from  a newspaper  cutting  just  received  it  appears 
that  the  Chilian  Government  is  in  favour  of  the  Italian  Westing- 
house  Co.’s  scheme,  and  that  His  Excellency,  President  Moutt,  is 
anxious  to  proceed  with  this  important  reform  as  soon  as  possible. 

The  Government  will  shortly  bring  the  matter  of  railway  electrifi- 
cation up  in  Congress  for  consideration. 

Continental  Notes.— Russia.— The  preliminary  survey 

of  the  projected  new  electric  railway  between  St.  Petersburg  and 
Imatra  is  almost  completed.  The  necessary  deposit  has,  according 
to  the  Novoe  Vremya,  been  paid  into  the  Imperial  Bank,  and  the 
f ands  for  the  construction  of  the  line  are  assured.  The  Vuocks 
River  falls  will  be  used  to  generate  the  necessary  electric  power. 

France  —Nineteen  persons  were  injured  iu  a tramway  accident 
which  occurred  in  the  fog,  at  Vitrv,  near  Paris,  on  Monday. 

Denmark— According  to  the  Financial  News,  negotiations  have 
for  some  time  been  in  progress  between  an  English  financial  and 
an  Eaglish  electric  firm,  od  the  one  side,  and  some  towns  and 
municipalities  in  Jutland,  Danmark,  on  the  other,  concerning 
the  construction  of  an  electric  railway  between  tbe  towns  of  Aarhus 
and  Randers,  which  is  calculated  to  cost  some  £200,000,  and  of 
electric  central  stations  for  the  purpose  of  supplying  a good-sized 
district  with  electric  current  for  power  and  light,  which  may  entail 
an  expenditure  of  rather  more  than  £150,000.  The  loan,  probably 
of  £400,000,  will  be  guaranteed  in  various  ways. 

Germany.— Work  is  about  to  be  commenced  on  the  construction 
of  an  electric  tramway  between  Dresden  and  Klotzsche. 

Italy  —Consideration  was  given  at  a recent  meeting  of  the 
Municipality  of  Belluno,  to  the  project  for  the  construction  of  an 
electric  railway  over  the  Dolomite  Alps.  The  Construction  Com 
mittee  reported  that  a private  company  had  offered  to  construct 
the  Agordino  section  at  its  own  cost,  and  had.  applied  for  the 
Government’s  sanction.  After  long  discussion,  it  was  decided  to 
decline  that  offer,  and  to  take  steps  to  raise  within  the  province  an 
initial  capital  59,000  lire,  for  the  purpose  of  purchasing  the  scheme 
of  the  Engineer  Baudracco,  payment  for  which  will  be  made  in  two 
portions— three-fifths  at  once,  and  the  remainder  after  obtaining 
the  Government’s  approval  of  the  project. 

A scheme  for  an  electric  aerial  railway  appears,  says  the 
Giornale  dei  Lavori  Pubblici,  likely  to  be  shortly  realised  It  will 
be  of  a length  of  13‘300  km.,  and  will  ran  from  Prato  Sesio  to 
Borgomenero,  touching  Cavallirio,  Boca-Maggiore  and  ' Vergano  en 
route.  It  will  be  worked  by  an  electric  Pla^  at  Boca,  where 
three-phase  generators  will  produce  energy  at  350  volts,  which 
will  be  distributed  by  aerial  lines.  . , „ T 

Application  has  been  made  by  the  Society  Varesina  per  Impresse 
Elletriche  for  leave  to  build  and  work  an  electric  tramway  from 
Varese  to  Bobbiate.  The  line  will  have  a length  of  3 418  km.,  the 

gaCMces^ons™orreelectric  tramways  between  Mestre,  Treviso  and 
S Artemio,  and  between  Trani  and  Oorato,  have  been  sanctioned 
bv  the  Italian  Public  Works  Department,  the  granting  of  a yearly 
subsidy  of  1,500  lires  per  km.  for  50  years  being  also  approved  in 

^Oon^nt^has  been  accorded  to  the  application  made  by  the 
Roeieta  dei  Tram  way " Piorentini  for  a concession  to  construct  ana 
work  an  electric  tramway  from  Badia  to  Ripoli  and  Grassina,  being 
an  amplification  of  the  existing  lines  between  Florence,  Bagno 
and  Ripoli.  The  new  line  will  have  an  extent  of  4 230  km. 

Devonport. — The  Devonport  and  District  Tramways  Co. 
has  written  to  say  that  the  leased  lines  will  be  re-opened  for  public 
traffic  as  soou  as  they  can  be  got  ready.  The  company  having 
given  notice  to  apply  to  Parliament  for  a Bdl  to  amend  the  terms 
of  the  Acts  of  Parliament  and  lease  relating  to  the  leased  lines, 
the  town  clerk  was  instructed  to  to  take  steps  to  oppose  the  1 »il 
and  retain  counsel  and  Parliamentary  agents. 

Doncaster.— Another  tramway  extension,  to  the  colliery 
village  of  Warmswortb,  is  being  promoted  by  the  T.O.  The  length 
is  2,330  yards,  and  the  estimated  cost  £11,600. 

Dnndee— The  Tramways  Department  is  going  to  try 
vestibules  on  tramway  cars  for  the  protection  of  the  drivers  ard 
conductors. 

Falkland.— The  B.  of  T.  has  confirmed  the  Falkland 

Light  Railway  (Extension  of  Time)  Order,  1909. 

p,fe The  Wemyss  Tramway  Co.  is  to  apply  for  a prov. 

order  authorising  the  construction  of  tramways  in  the  burghs  of 
Kirkcaldy  aud  Lochgelly,  and  also  in  a number  of  adjoining 
parishes. 

Ilaslimrdcn— The  earnings  of  the  electric  tramways  per 
oar”  ile  from  April  1st  to  October  31st  were  equal  to  11  20d.  ; 
during  October  they  were  lT48d.  compared  with  ll'54d  m Sep- 
tember. Tbe  passengers  carried  during  tbQ  seven  months  were 

658,863. 
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Llajidudno.  A settlement  has  been  arrived  at  in  the 
acti°n  brought  by  the  U.D.C.  against  the  Llandudno  and  Colwvn 
?‘Z  El-^frlc  Ra,J,^.aJr  Co-  for  the  interpretation  of  the  agreement 
between  them  This  agreement  fi.ee  the  scale  of  prices  to  be  paid 

of  the  f°r  eDerg7  ,!■'  workin&  the  tramway.  The  omission 

terd  f d«  p,Jr?n.num  ln  certain  cases  led  the  company  to  con- 
tbe  muumam  consumption  being  once  passed,  only 
whill  rtfJ  nates  T?  chargeable  against  them  in  subsequent  years, 
while  the  Council  held  that  the  scale  should  come  into  operation 

comnanTh  y,!ar‘  ,teri Ts  of  the  compromise  show  that  the 

S r^?!vented  t0  ,he  Council’s  construction  of  the  a^ree- 

bask  of  that8*  t .ere/S  t0  be.,no  Payment  to  the  Council  on  the 
A LI  construction  until  after  the  date  of  the  settlement. 
h . condition  assented  to  by  the  Council  is  that  it  will 

qnndf  a 0mer  °fflr-t0  take  a po11  of  the  town  on  the  question  of 
Siliiday  running  subject  to  the  expense  of  the  poll  being  borne  by 

the  company.  The  plebiscite  is  to  be  taken  whenever  the  com- 
Le/0,f1Ven.a  8 notlce  of  their  de9ire  that  it  shall  be  pro- 

is  \l“not  tQ  be  done  duringthe  visiting  season.  It 

is  also  stipulated  that  a sum  is  to  be  paid  to  the  Council  in  respect 
of  costs  incurred  in  connection  with  this  action. 

London.— It  is  proposed  to  amalgamate  the  Piccadilly, 

Lakerloo  and  Hampstead  tube  lines,  but,  as  the  Financial  Times 
remaiks,  the  amalgamation  will  be  largely  in  the  nature  of  a family 
affair,  as  practically  ail  the  ordinary  stock  of  the  companies, 

R^°lwntm  n t0  I11:100.’,0,00,  18  held  bV  the  Underground  Electric 
Railways  Co.,  which  will  own  the  joint  undertaking.  The  capital 
of  the  new  concern  will  be  £16,800,000,  and  the  total  issue  of  the 
three  companies  amounts  to  £15,920,000.  The  extra  capital  is  to 
be  spent,  among  other  things,  on  a junction  between  the  Bakerloo 
and  Hampstead  lines. 

The  Highways  Committee  of  the  L.C.C.  has  come  to  an  arrange- 
ment  for  through  running  from  Aldgate  viA  Stratford  Broadway  to 
Ilford  Broadway  and  to  Epping  Forest.  This  service  will  involve 
agreements  with  the  West  and  East  Ham  Corporations  and  the 
Devton  U D C.  It  is  proposed  that  each  authority  shall  take  all 
fares  on  its  own  cars,  pay  its  own  working  expenses  for  operating 
its  own  cars  eupply  electrical  energy  in  its  own  area  to  the 
other  authorities  and  run  cars  according  to  the  length  of  track  in 
its  own  area. 

The  Brighton  Co.  has  decided  to  commence  a public  service  on 
its  electrical  route— to  be  known  as  the  South  London  Elevated 
Electric— on  December  1st.  The  journey,  London  Bridge-Victoria, 
is  timed  to  take  24  minutes,  as  against  36  minutes  with  the  steam 
trains;  the  fares  are  to  be  reduced,  and,  in  consequence  of  the 
elimlnat  ^ CtnC  Bervice>  many  through-train  stoppages  will  be 

reported  that  the  Sydenham,  Victoria  and  West  End 
Eiectnc  Tube  Railway  Syndicate  will  not  proceed  with  the  Bill 
until  after  the  General  Election. 

Not  Ilia  ill p ton . The  T.C.  has  decided  to  apply  for 

Parliamentary  powers  to  enable  it  to  extend  the  tramways  from  the 
centre  of  the  town  to  the  outlying  district  of  Far  Cotton.  Recently 
the  Tramways  Committee  sent  a deputation  to  Germany  to  inspect 
several  installations  of  the  trackless  trolley  system,  and  the  depu- 
tation also  visited  Hendon  and  inspected  the  system  there  It 
came  to  the  conclusion,  however,  that  the  trackless  system  is 
unsuitable  for  the  Far  Cotton  route,  on  which  there  is  a very  steep 
incline.  Excluding  the  Cost  of  the  application  for  powers,  the 
capital  outlay  for  the  extension  is  estimated  at  £14,040,  this  sum 
including  the  purchase  of  four  new  cars  and  the  widening  of  a 
°Ver, the  R.lve*  Nen:  The  annual  outlay  is  estimated  at 

£2  650,  made  up  of  redemption  of  capital  and  interest,  £850  • and 
working  expenses,  £1,800.  The  receipts  are  estimated  at  £2  450 
leaving  a deficiency  of  £200.  At  present  the  Far  Cotton  district 
has  an  omnibus  service  which  is  run  at  an  annual  loss  of  £450, 
several  members  of  the  Council  expressed  the  opinion  that  electric 
cars  would  pay  from  the  commencement.  The  only  opposition  to  the 
application  for  powers  is  expected  to  come  from  the  L.  and  N W 
Railway  Co.,  whose  Northampton  to  Peterborough  line  is  carried 
over  a level  crossing  on  the  tramway  route. 

l*er«Ji. — The  Convener  of  the  Tramways  suggests  that  an 
expert,  be  cal’cd  in  to  report  as  to  how  the  system  could  be  improved 
Among  other  proposals  is  one  to  separate  the  offices  of  traffic  super- 
intendent and  electrical  engineer  ; Mr.  Lambert  to  be  responsible  for 

J? % t0  proceed  with  ^e  erection  ofanewdepfit 

in  ooutn  ot.  John  s Place.  1 

,,  B.  of  T.  has  refused  the  application  of 

the  Wakefield  and  District  Light  Railway  Co.  for  the  abandonment 
of  certain  sections  of  the  proposed  tramways  in  the  outlying  dis- 

comPleting 


TELEGRAPH  and  TELEPHONE  NOTES. 

Aberdeen. — The  National  Telephone  Co.  has  transferred 
the  working  of  its  system  from  the  old  exchange  to  a new  one  in 

J »on  Accord  Street. 

Vrgentina. — The  “ Erapresa Telefonica  del  Chubut  ” has 
obtained  a 80  years’ concession  for  the  establiehmo nt  and  working 
?*  1 ubh?  telephone  service  between  Rawson,  Trelew,  Puerto. 

Madryn  and  Gaiman.— Bdafd qf  Trade  Journal. 


of  m t o “ Combine.— Mr.  C.  IT.  Mackay,  president 
Mackay  Companies,  has  issued  a categorical  den  ial  of  2 
existence  of  any  connection  with  the  combine  ; ho  declares  that  M. 
companies  bad  nothing  whatever  tn  A*  v A “glares  that  his 

about  it  until  the  public ta#W  ^ 

Canadian  Telegraph  Rates.— On  the  1st  nrox  1 

Owio!r8tf!IJhtha-mteBuf0r-  C°dH  tele£-'rams  comes  into  forre  in  Canada 

Owing  to  the  difficulty  m transmitting  codewords  such  words' « ' 
Communication  with  Trains.— The  American  Pre 

30sTstemof8teTenh,Ul-  eXperimenta  have  been  «ade  with  a third- 
Frk  lin  of  telephonic  communication  with  moving  trains  on  the 

Overhead  Telephone  Wires.— Mr.  Garrett,  at  the  West 

Poet mas t e r -G e nei&l  and^^H  a diBpute  between  the 

respect  of  the  desire  of  the  Post^m^1*1111^  BorouKb  Council  in 

Germany,  and  almost^ 

West  Indies.— The  condition  of  West  Indian  communi 
cations  remains  unaltered  The  o „ u communi- 

at  Jamaica  this  week  and  would  i flK  exPeGted  to  arrive 

the  Turks  Island-Tam;ica  tMr  4Ted,ately  pr°ceed  to  ^pair 

post  between  New  York  Cuba  Bermuda  "a  ^ be‘Qg  Benc  b? 

intoWh,:e'eSSJe*egraPhy--A  contracfc  bas  been  entered 

into  between  the  Compauia  Eemnola  dp  • ntere® 

the  Government  whereby  wireless  telepraoWoT  " SlpHllos  wd 
Berthenod  system  will  be  set  un  at  o!dkPvf  S”8  °?  tbe  Frencb 
Balearic  and  Canary  “I  tb. 

its  station  at  Santa  Cruz  J J ompieted  the  erection  of 

Wireleaa  Telegrapby'co^*  h°,',  »'  “• 

sanction  of  the  Postmaster- General  fcr  establish^*  !°  S6CKre  the 
wireless  stations  in  England  which  he  t 8 number  of 

as  well  as  for  ocean  ^pm  Ee  n ^ ^ 

ridiculous  statement  that  within  five  years  the  ^ made  tbe 
would  be  driven  out  of  business  ! y *h  ble  compaD>e8 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.  Melbourne.  — November  29th  1250 

November  gl°beS  f°r  the  C°Uncil-  See  “ Officia!  Notices” 

Melboubnb.— December  6th.  230  a c.  and  160  d c eWtr.Vifrr 

s?ed:“S  t‘u  XZ ;,,ds  ■— 135 

taw  <* 

Mi!  !1BrrErFfr'lary  2‘2nd’  191°-  The  Postmaster  General  is 
caUing  for  tenders  for  the  erection  of  wireless  telegraph  star  ions  on 
North  and  South  Heads,  Sydney,  .and  on  Fremantle  Heights 

lW000  milef6traha’  CaPable  °f  communicating  with  ships  up  to 

for^S’pM4' G 1 fl?'c ttBTChiDv-^ multiple  magneto  switchboard 
in 

Belgium.— December  Slat.  The  municipal  authorities 

°*  'r.apl.  e are  l“Tltlng  tenders  for  the  concession  for  the  lighting  of 
the  little  town  by  pas  or  electricity.  ® ® i 

January  31st.— The  municipal  authorities  of  Waremme  are 

rtKoC3  01  eBtabli8hment°f  " cen^  electric  Btat.on 

Cape  Colony.— December  6th.  Electric  lighting  pro- 

posals  for  the  town,  for  the  municipality.  It  will  be  observed  that 
the  time  for  submitting  schemes  is  very  short.  The  Board  of  Trade 
Journal  gives  a few  further  particulars. 

• T°wn.— January  5th.  The  Corporation  are  requir- 

ing tenders  for  the  supply  of  motorB  for  the  year  1910.  These 

r r rr6  ln  c°?nectlon  with  tbe  hire-purchase  system  commenced 
by  the  Corporation  two  years  ago.'  Tenders  to  City  Hall,  Cape 


Vol.  65.  No.  1,670,  November  26,  1909.]  TH  M ELSCTRICAIl  KEVlEWo 


868 


DnhHn. — November  29th.  General  stores  for  the 

Dublin  United  Tramways  Co.  (1896),  Ltd.  See  “Official  Notices 

November  5th.  . . ,, 

December  1st. — Electric  wiring  and  fittiDg  of  the  Workhouse 
buildings,  nursing  sisters’  r<  sidence,  end  North  City  Dispensaries, 
for  ths  North  Dublin  Board  of  Guardians.  Specifications  at  the 
office,  North  Brunswick  Street,  or  (run  the  consulting  engineer, 
L.  J.  Lawless,  27,  Castlewood  Avenue,  Bathmines,  on  payment 
of  the  cost  of  production. 

Durham. — December  13th.  Stores,  including  electric 
fittings,  for  the  Trimdon  Grange  Colliery  Co.  (Walter  Scott,  Ltd.), 
Durham. 

Glasgow. — Messrs.  Wm.  Barr  & Sons  (Coal  Masters), 

Ltd.,  are  inviting  tenders  for  stores,  &c.,  for  the  year  1910,  for  several 
of  their  collieries.  Schedule  “ O ” is  for  el-ctric  fittings.  Forms  of 
tender  at  the  offices,  10,  Bothwell  Street,  Glasgow. 

India.  — Lucknow. — December  31st.  The  Municipal 

Board  invites  proposals  for  supply  of  electrical  energy,  coal  or  oil 
gas.  See  this  column  for  October  29th,  and  an  article  in  our  last 
issue. 

Italy. — December  Gth.  The  Italian  Naval  authorities 
in  Spezia  are  inviting  tenders  for  the  supply  of  a number  of  electric 
searchlights  for  use  on  warships. 

Middleton. — December  7th.  Coal  for  the  Corporation 

electricity  works ; Mr.  S.  Pauls,  electrical  engineer. 

Neatli. — 2,000  tons  of  coal  for  electric  generating  station. 

Mr.  G.  H Thomson,  electrical  engineer,  Green  Street,  Neatb. 

Poplar. — December  8th.  Electric  fan  and  fittings  for 

the  Workhouse  Laundry.  See  " Official  Notices  ” to-day. 


The  Switchgear  Co.,  Ltd.,  whose  tender,  at  £3,517.  for  high  and 
low-tension  switchgear  was  recently  accep’ed,  informed  the  Council 
that  an  error  occurred  in  their  e tioaate.  Thi9  the  Hig  ways  ora 
mittee  repor  s will  make  their  tender  higher  than  those  of  two 
other  firms.  The  acceptance  of  the  tender  of  Johnson  & Phillips, 
LtJ.,  at  £3,625  is  therefore  recommended. 

Southwark. — The  B.C.  has  accepted  the  following  quotations:— 

Siemens  Bros —8  it  r.  motor,  £31.  ...  two K kw 

Crompton  A Co.,  I. til.  : aw.  converter  and  starter,  £45  13s..  ’• 

converter  machines  (in  place  of  two  3-kw.  machines  previously  ' 

£117. 

Rnghy. — The  U.D.C.  has  accepted  the  tender  of  the 

British  Thomson- Houston  Co..  Ltd.,  for  the  electrical  equipment  of 
the  laboratory  at  the  Lower  School. 

Shanghai, — We  understand  that  Messrs.  Cryselco,  Ltd., 

of  Bedford,  manufacturer!  of  the  “Cryselco’’  carbon  and  metal- 
filament  lamps,  have  received  the  contract  for  the  supply  of  lamps 
to  the  Shanghai  Municipal  Council  for  the  ensuing  12  months. 

Wallasey. — The  tender  has  been  accepted  of  Messrs. 

Imeson,  Finch  & Co.,  of  Stockton-on-Tees,  for  work  in  connection 
with  the  extension  of  the  tramways  a distance  of  3^  miles. 

Watford. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 

Siemens  Bros.,  Ltd.,  for  a year’s  supply  of  meters. 

Worksop.— The  U.D.C.  has  accepted  the  tender  of  Bell’s 

Asbestos  Co  , Ltd.,  for  asbestos  non-conducting  boiler  covering,  at 
10s.  per  cwt. ; and  that  of  Mr.  Hadyn  Harrison  for  200  Osram 
lamps  for  street  lighting,  at  3s.  Id.  each. 


Russia.— March  14th,  1910.  The  municipal  authorities  of 
Samarkand  are  inviting  tenders  for  the  concession  for  the  con- 
struction and  working  of  eight  kilometres  of  electric  tramways  in 
the  town. 

Spain.— December  10th.  The  municipal  authorities  of 
Tabemas  (Province  of  Almeria)  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a period  of  10 
years. 

The  Direccion  de  Telegrafos  has  been  authorised  to  acquire  400 
kilogrammes  of  covered  wire,  20  metres  of  type  B cable,  and  4,000 
metres  of  aerial  telephone  cable,  with  28  conductors. 


CLOSED. 

lustralia. — Melbourne. — According  to  an  exchange, 
the  tender  of  Messrs.  Pfaff,  Piuschof  & Co.,  Pty.  Ltd  , Melbour  e, 
at  £340,  for  80  a.c.  flame  arc  lamp3  of  the  “U.V.”  type,  has  been 
accepted  by  the  City  Council. 

Bulton— The  tender  of  Messrs.  Dick,  Kerr  & Co.,  for 
10  electrical  equipments  for  cars,  also  tnat  of  Messrs.  Hadfield,  for 
points  and  crossings,  have  been  accepted. 

Doncaster.— The  T.C.  has  accepted  the  tender  of  the 
United  Electric  Car  Co.,  for  four  top  covers  for  tramcars,  at  £91 
each,  and  alterations  to  staircases,  at  £24  16s.  per  car  ; that  of 
Messrs.  J.  Butler  & Co.,  Halifax,  for  ashaping  machine,  at  £80  10s.  8d. ; 
and  that  of  Messrs.  Hall  & Son,  for  a steam  feed  pump,  at  £86. 

Government  Contracts. — During  the  past  month  the 

followiag  tenders  have  been  accepted  by  tne  Government  Depart- 
ments named : — 

Admiralty. 

Incandescent  lamps. — Edison  A Swan  Co.,  Ltd. ; General  Electric  Co.,  Ltd. 

Lamp  fittings  - McGeoch  & Co.,  Ltd. 

Telegraph  gear— Chaaburns  (Ship)  Telegraph  Co.,  Ltd. 


FORTHCOMING  EVENTS. 


Northampton  Institute  Engineering  Soclety.-Friday,  November  85th.  At  5.45  p.m 
Paper  on  “ bingle-Phaso  Electric  Traction,  by  Mi.  T.  A.  Collett. 

P h v ulna i Soeletv  — Friday,  November  28th.  At  5 p.m.  At  the  Imperial  College 
Phyo“s*«-Sonth  Kensington,  8. W.  Paper  on  “ The  Effective  Resistance 
and  Inductance  of  a Helica  1 Coil,”  by  Mr.  J.  W.  Nicholson  ; and  othei  papers. 


Association  of  Engineers-ln-Chargo.—  Saturday,  November  27th. 


Social.  Dance. 

Institution  of  Electrical  Engineers  (Manchester  Section). 

30th.  At  7.30  p.m.  At  the  University,  Manchester.  Paper  on  l :e< 
Developments  in  High-  Pension  Transmission  o»  Overhead  Lines,  by  Drot. 
E.  W.  Marchant  and  Mr.  E.  A.  Watson. 

Faraday  Soclety.-Tuesday,  November  30th.  At  8 p.m.  At  the  LE  E Annual 
general  meeting,  followed  by. ordinary  meeting.  Papem  Jn  the  Electro 
Analytical  Determination  of  Lead  as  Peroxide,  bv  Mr.  H.  J.  S 8and  un 
the  Influence  of  Dissolved  Gases  on  the  Electrode  Potential  in  the  System 
Silver- Silver  Acetate,  aq.,”  and  “ Contributions  to  the 

in  Aqueous  Solutions  of  Lead  Acetate  and  Cadmium  Acetate,  by  Mi.  A. 
Jaques. 

Institution  of  Civil  Engineers.— Tuesday,  November  30th,  At  8 p.m.  Further 
discussion  on  papers  on  “ Railway  Electritication. 

Friday,  December  3rd.— At  8 p.m.  Students’ meeting.  Paper  on  “The 
Design  of  Generating  Stations,”  by  Mr.  G.  Ingram. 

Institution  of  Electrical  Engineers  (Birmingham  Seotlon).  — Wednesday.  Decem- 
ber 1st  At  7.30  p.m.  At  the  University  Birmingham  Paper s on 

‘•Research  on  Metallic-Filament  Lamps,  by  Mr.  F.  H.  R.Xtvranaei,  a 
“The  Present  Aspect  of  Electrio  Lighting,  by  Messrs.  H.  W.  Handcoo 
and  A.  H.  Dykes  (to  be  taken  as  read  and  discussed). 

institution  ot  Electrical  Engineers  (Students’  Section,  London).  — Wednesday 
' December  1 s? At  7.45 pSn.  At  9i,  Victoria  Street,  S.W.  Paper  on  Spec, a 

Rheostats,’’  by  Mr.  J.  S.  Messent. 

Institution  of  Electrical  Engineers  (Glasgow  Sectloni^Wcdnesday.  December  1st. 
At  6.30  p.m.  for  7 p.m.  At  the  Grosvenor,  Glasgow.  Annual  dmnci . 

Rontnen  Society.— Thursday,  December  2nd.  At  8.15  p.m.  At  20,  Hanover 
Square,  W^'  Paper  on  “ Some  Effects  of  Electrical  Discharges  on  1.  hoto- 
graphic  Plates,"  by  Prof.  A.  W.  Porter. 

Institution  ot  Electrlo-I  Engineers  (Glasgow  Students’  *eotlon>^— December 
Brd.  At  the  Technical  College,  Glasgow.  Discussion  on  Lhe  Ji  aimngo 
an  Electrical  Engineer,"  led  by  Messrs.  I . A.  M Gowan  and  G.  G.  Lree. 


Gf.nf.ral  Post'  Office. 

Cable,  india-rubber  and  cotton  ojv.— W.  T.  Henley’s  Telegraph  Works  Co., 

Cable,  paper  cov — British  Insulated  and  Helsby  Cables,  Ltd.:  Johnson 
and  Phillips,  Ltd.  ; Western  Electric  Co. 

Dry  cells. — hitmens  Bros.  <S  Co.,  Ltd. 

Unmounted  generators. — International  Electric  Co, 

Paper,  Morse  and  Hugnes.— Colley’s  Patents,  Ltd. 

Bronze  wire.— T.  Bolton  & Sons,  Ltd. ; British  Insulated  and  Helsby  Cables, 
Ltd. : Shropshire  iron  Co., Ltd  ; F.  8mith  & Co.,  &c.,  Ltd, 

Batt»ry  equipment  and  main  switchboard  installation  at  the  Head  Post 
Office,  Bristol.— Westminster  Engineering  Co.,  Ltd. 

Telephone  trunk  service  equipment  installation  at  Post  Office  trunk 
exchange,  Sheffield,  and  at  Post  Office  trunk  exchange,  Bristol.-  British 
Insulated  and  Helsby  Cables,  Ltd. 


Hey  wood. — The  Rochdale  Electric  Co.,  Ltd.,  have  secured 

the  Government  contract  for  the  electric  lighting  of  the  Post 
Office  at  Heywood. 


London. — L.C.C. — The  Education  Committee  received 

the  following  tenders  for  electrical  work  at  the  Paddington  Technical 
Institnte: — 


Deane  & Beal.  Ltd (accepted) 

G.  and  E.  Bradley  

J,  and  F.  May "t  • . 

Strode  & Co.  ...  ••  •• 


£287  10 
309  10 
348  10 
867  0 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orderB  are  issued : — 

Commanding  Officer — Col.  R.  E.  B.  Crompton,  C.B. 

Monday,  November  29th.—' “ A ” Company.  Technical  drill,  G.30  to  9.80  p.m 
Tuesday,  November  80th.— “ B ” Company.  Technical  drill,  6.30  to  9.80  p.m 
Wednesday,  December  1st.— Gymnasium,  G.30  to  9.80  p.m. 

Thursday,  December  2nd.-”  C ” Company.  Technical  drill,  G.30  to  9.80  p.m 
Friday,  December  3rd.-"  D”  Company.  Technical  drill,  G.80  to  9.30  p.m 
Saturday,  December  4th— “ C ” Company.  Week  end  run  at  Coalbouse  For 
suspended  until  December  11th. 

(8igned)  P.  H-  Campb'f.ll,  Capt.  R.E.  and  Adjutant 
For  O.C.  E.E.,’L.D, 
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Wind  Turbine  at  Buckenhild. 


We  are  informed  that  the  plant  has  now  been  running  for  over 
a month,  and  behaves  admirably.  It  is  entirely  automatic,  being 
fitted  with  Messrs.  Childs's  patent  tail  gear,  which  gives  very  accu- 
rate adjustment  to  the  wind.  This  arrangement  consists  of  three 
tails,  two  of  which  stand  out  at  about  20°  with  the  wheel.  Two  of 
these  are  connected  together,  so  that  when  the  wheel  is  required  to 
stop,  these  have  only  to  be  pulled  into  a horizontal  position, 
and  the  wheel  immediately  comes  up  into  the  wind  and  stops 
running.  In  the  same  way  the  tails  are  so  balanced,  that  when  the 
wind  reaches  a predetermined  velocity  the  tails  tend  to  take  the 
horizontal  position,  and  so  bring  the  wheel  out  of  the  wind  more 
or  less  as  the  strength  of  the  wind  varies.  In  the  recent  gale  which 
swept  over  the  Midland  Counties,  this  plant  underwent  a very 
severe  test,  of  stability  ; though  a very  large  tree  was  blown  down 
close  to  it,  the  wind  turbine  suffered  not  the  slightest  harm.  It  is 
found  that  the  supply  from  the  wind  turbine  is  very  reliable,  and  the 
plant  requires  very  little  attention,  All  the  poain  bearings  carrying 


load  are  ball  bearings,  and  the  gear  is  enclosed  in  a cast-iron  oil 
bath,  so  that  if  the  plant  were  left  for  12  months  no  harm  would 
result  from  want  of  lubrication.  As  the  wind  turbine  is  placed 
on  ground  somewhat  higher  than  the  house,  there  is  often  a good 
wind  blowing  at  the  turbine,  when  none  is  felt  down  at  the  house. 
The  plant  is  guaranteed  to  produce  3,000  units  a year,  but  in  prac- 
tice it  produces  at  a much  faster  rate  than  this.  In  12  hours 


Chaff  Cutter  and  Saw  driven  by  Wind  Power. 


recently  it  produced  14  units,  with  wind  averaging  15  miles  an 
hour.  Estimating  that  the  average  wind  in  this  situation  will  be 
about  9 miles  an  hour,  the  output  of  the  plant  in  a year  will  pro- 
bably be  about  5,000  units. 

The  Development  of  Electrical  Main  Line  Traction. 

— In  a paper  recently  read  by  Dr.  Eichberg  at  the  Allgemeine 
Elektricitats  Gesellschaft’s  Works,  in  Bjrlin,  the  present  position  of 
electricity  in  connection  with  main- line  railway  work  is  discussed. 
He  points  out  that  the  spread  of  heavy  electric  traction  has  not  been 
nearly  so  rapid  as  that  of  electric  tramways,  chiefly  because  the 
economical  advantages  of  heavy  electric  driving  are  more  imme- 
diately evident  in  special  cases,  such  as  those  where  the  traffic  is 
unusually  dense,  or  the  gradients  very  heavy,  where  long  tunnels 
have  to  be  traversed,  or  where  there  is  a possibility  of  employing 
water-power.  The  other  advantages  of  electric  driving,  such  as 
absence  of  smoke,  do  not  appear  to  be  appreciated  yet  in  Europe, 
although,  in  America,  the  tendency  now  is  towards  prohibiting  the 
introduction  of  steam  traffic  within  the  bounds  of  the  towns.  The 
first  main-line  electrical  experiments  were  made  in  1894  od  the 
Baltim-.’re-Ohio  line.  Since  1907  all  the  trains  of  the  New  York 
Central  Railway  have  been  brought  into  the  New  York  terminus 
by  means  of  electric  locomotives,  and  similar  applications 
of  electric  driving  are  also  in  use  on  the  Paris-Orleans  line,  and  in 
Italy  on  the  Milan-Gallarate  line.  As  long  as  the  use  of  direct 
current  is  retained,  the  collection  of  the  current  is  practically  con- 
fined to  the  third-rail  system,  and  this  is  looked  upon  with 
unfavourable  eyes  by  the  railway  authorities  from  the  point  of  view 
of  track  maintenance.  In  Italy,  and  also  in  connection  with  the 
German  high-speed  trials,  a three-phase  supply  was  employed.  The 
higher  voltage  thus  made  available  permits  overhead  collection  to 
be  retained  and  long  distances  to  be  dealt  with ; but,  although  this 
system  has  proved  itself  quite  practicable,  the  fact  that  two  over- 
head lines,  with  a large  voltage  difference  between  them,  are 
necessary,  is  a serious  drawback.  The  difficulties  are  especially 
great  at  crossings  and  points,  and  have  led  to  the  general  demand 
amongst  railway  authorities  all  over  the  world  for  the  use  of  some 
system  involving  the  installation  of  only  one  overhead  line.  Since 
1903  this  demand  has  been  met  by  the  development  of  the  Bingle- 
phase  commutator  motor.  These  were  first  used  on  the  Nieder- 
schbneweide-Spindlersfeld  trial  line.  They  wore  then  adopted  in 
Hamburg,  to  which  city  the  A.E.G.  has  supplied  no  fewer  than  79 
double  carB  of  thiB  type,  and  the  practicable  nature  of  this  solution 
under  normal  working  conditions  has  since  been  fully  confirmed  by 
the  experience  of  numerous  railways.  There  is  now  hardly  any 
large  European  railway  which  is  not  concerning  itself  with  the 
question  of  electrifying  some  portion  of  its  system,  and  there  can 
be  little  doubt,  in  the  opinion  of  Dr.  Eiehberg,  that  the  next  few 
years  will  see  important  developments  in  this  direction, 


NOTES. 


A Country  House  Wiad-Turbine  Electric  Plant.— 

An  interesting  installation  has  been  put  in  at  Bucksnhill,  Brom- 
yard, Herefordshire,  the  residence  of  Mr.  R.  Phipps,  by  Messrs. 
J.  G.  Childs  & Co.,  Ltd.  The  motor  is  one  of  their  standard  wind 
turbines  for  electrin  driving,  2 t ft.  in  diameter,  and  is  mounted 
upon  a steel  tower  75  ft.  high,  about  435  yd  away  from  the  house, 
on  ground  which  stands  perhaps  90  ft.  above  the  level  of  the  ground 
round  the  house.  The  generator  is  placed  in  a small  house  at  the 
foot  of  the  tower,  and  the  battery  and  switchboard  are  mounted  in 
one  of  the  outbuildings  of  the  house.  The  current  is  conveyed 
from  the  generator  to  the  battery  by  means  of  bare  copper  cables, 
carried  on  porcelain  insulators  mounted  on  poles,  in  connection 
with  which  lightning  arresters  are  fixed.  The  generator  is  of  a 
special  design,  with  a speed  variation  of  400  [to  1,600  r.p.m.  and 
runs  with  the  armature  in  a vertical  position.  It  is  carried  on  ball 
bearings,  and  is  driven  by  a 5-in.  belt  from  the  vertical  shaft  of  the 
wind  turbine.  The  generator  is  of  4 kw.  capacity,  with  a normal 
voltage  of  about  70.  In  order  to  have  the  whole  of  the  control 
arrangements  in  the  battery  room,  a separate  field  wire  is  carried 
up  to  the  battery  along  with  the  other  conductors.  The  battery 
consists  of  28  cells  by  Messrs.  Pritchetts  & Gold,  having  a discharge 
capacity  of  46  amperes  for  10  hours,  and  is  divided  into  two  equal 
groups,  either  of  which  can  be  used  for  the  lighting  circuit,  which  is 
fed  at  25  volts,  using  Osrmn  metallic-filameut  lamps.  Arrangements 
are  made  for  using  50  volts  for  power,  as  the  plant  in  addition  to 
( running  the  lights  in  the  house  (about  100  in  all)  also  drives  a 50- 
volt  motor  for  running  a chaff  cutter,  circular  saw,  and  root-pulpiDg 
machine.  This  motor  is  placed  in  a shed  about  80  yd.  from  the 
house,  and  is  connected  to  the  battery  by  means  of  an  armoured 
lead-covered  cable  laid  in  the  ground.  The  chaff  cutting  required 
for  the  homestead  is  easily  dealt  with  by  this  machine,  and  also  a 
considerable  amount  of  firewood,  &c.,  is  sawn.  The  motor  is  belted 
direct  to  the  various  machines,  and,  of  course,  only  runs  one  at  a time. 


\ r a ^ rjmiter.” — A simple  device  has  been  i°fcro' 
d««k  N.lder  Bro.. 

B.C.,  for  use  in  connection  with  the c“  • the  acc0mpsnying 

SSS&Zi  "of1! 7 

r“Sta°ble%itoth  SS  c.  circuits  withou^odifi?Uon; 
The  thermal  cut-out  is  made  of  three  1(0“  Pa  diuiting  screw  ; 


N.C.S.  Demand  Limiter. 


anp  to  its  rise  of  temperature  opens  the  contact,  and  throws  the 
duetoits  circuit  The  resulting  diminution  of  current 

strength  allows  the  contacts  to  close  again,  and  the  lamps  therefore 
continue  blinking  until  the  excess  of  current  is  cut  oS.  The  appa 
. nnaSected  by  ordinary  changes  of  temperature,  owing  to 

thJ  above “mentioned  construction  of  the  chief  parts  of  the  same 
tne  aoove  uie  device  is  0f  interest  m connection  with 

SSSTbSS*  »D,taI. paper.  r»d  »«  «»  I-B-B. 

Electric  Shock  Fatality.— On  the  1 9 bhinst. an  inquest 

wafheld  into  the  death  of  Robert  Hall,  27,  s^ndman.  in  the 

»y  ,k.  Gororpmep. 

aojoume  Robert  Nelson,  who  was  now  present. 

Daniel  Taylor'  a corporal  at  the  colliery,  stated  that  on  the  day 
of  ?he  accident  deceased  came  down  the  incline  with  an  empty  tub, 
ont  of  which  he  took  some  tools  and  entered  the  haulage  house. 
Witness  was  15  yards  away  at  the  time,  and  had  only  gone  another 
r^rd!  when  he  heard  a lamp  fall  in  the  haulage  house;  on 
getting  no  reply  to  his  shout  he  hurried  to  the  door,  and  there  saw 
last  falling  down,  with  the  appearance  of  clutching  at 
At  the  fame  time  some  sparks  and  a bright  flash  were 

something.  At  the  same  um  ^ the  ammeter.  Witness 

haUed  Ldep^ty and  then  ran  to  get  the  power  cut  off  Deceased 
would  only  be  in  the  house  half  a minute  before  witness  beard 
Zl™  fall,  and  would  have  had  no  time  to  do  any  work  there 
WilTiam  Hannah,  of  Belper,  electrician  at  the  colliery,  said  the 
nlant  was  new  and  had  only  been  worked  for  trial  purposes.  They 
bad  earth  plates  to  which  tne  cables  were  connected,  and  as  far  as 
he  knew  atthe  time  of  the  accident  they  were  satisfactory,  frequent 
teato  having  lately  been  made.  On  the  15th,  whilst  examining  the 
the  accident,  he  found  a loose  connection  on  the 
earthing  cable  There  was  no  other  fault  on  the  system  of  earthing. 
The^day  after  the  accident  it  was  found  that  the  insulatron  of  the 
ammeter  coil  was  punctured.  The  ammeter  was  held  by  three  screws, 
and^he  bottom  screw  was  half  out,  whilst  the  other  two  were  loose 
Tn  his  opinion  the  fault  on  the  ammeter  was  the  primary  cause  of 

the  accident.  The  defect  would  show  itself  by  the  flashes.  If 
deceased  did  not  unscrew  the  ammeter  somebody  else  did.  He 
thought  it  quite  possible  that  deceased  went  to  the  ammeter  to  remedy 
the  flashing.  Deceased  had  attended  to  minor  faults  before  with- 

2335  °ff  the  corrent- aithoagh  he  had  receiT  p p 

‘^rtnffif5ScSb3°;^tox  of  »i.«,  ..id  be  had  ip- 
roected  the  eceoe  of  the  accident,  and  it  was  moat  probable  that  there 
was  an  intermittent  fault  in  the  ammeter.  He  thought  it  was 
deceased  who  loosened  the  ammeter,  and  as  he  was  doing  so,  he 
got  a shock.  He  found  no  fault  in  the  construction  of  the  electric 
plant,  and  thought  the  accident  was  due  to  excess  of  zeal  o 

d“ a verdict  ol  " Accidentally  killed.” 

RldlOloirr  andi  Electricity.— It  is  proposed  to  hold  a 

Df  Radiology  and  Electricity  at  Brussels  next  year,  in 
connection  with  the  International  Exhibition.  The 
meet  on  September  6th,  and  the  meetings  will  extendoY"J^®« 
days.  Prof.  E.  Rutherford  will  act  as  president  of  the  British 

Committee.  . , , 

ADBOiatments  Vacant.  — Electrical  fitter  for  the 
Children's  Infirmary  at  Carshalton  (42s.) ; working  electrical  m®. 
chanic  for  Brecon  and  Radnor  Asylum  (30s.  + ).  See  our  Advertise- 
ment M pages  fox  particulars. 


Cricketers  at  Dinner.— The  fifth  Annual  Dinner  and 

Concert  of  the  Kensington  and  Knightsbridge  Electric  Lig  ting 
Co ’s  Cricket  Club  was  held  on  Saturday  last,  the  20th  inst , at  the 
Addison  Hall,  Addison  Road,  Holland  P“k>  ^ ^6  chair  being 
taken  bv  Mr.  R S.  Erskine,  and  the  vice-chair  by  Mr.  H W. 
Miller.  7 Songs  and  selections  were  given  by  Misses  Gf,rtr~  ® 
Pooner  and  Mabel  Movie,  and  Messrs.  Cooper  Mitchell,  Guy 
Stw  All,  E Driver,  F.  Mitchell,  H.  W.  White  and 
E.  Williams,  Mr.  Gordon  Goodyer  presiding  at  the  piano.  Mrs 
Steuart  Erskine  presented  the  club  and  other  prizes  to  the  vario 
prize  winners.  Toasts  were  proposed  and  responded  to,  and  one  or 
two  speeches  made. 

The  Farninglinm  Motor-Car  Accident.— The  charge 

agiinst  Mr.  Clifton  Robinson  of  causing  the  death  of  some  hop- 
pickers  by  knocking  them  down  with  a motor-car  was  before  the 
Maidstone  Assizes  on  the  19th  mst.  No  evidence  was  offered 
against  the  defendant ; the  jury  returned  a formal  verdict  of 
“ Not  Guilty,”  and  was  discharged. 

Design  of  Electromagnets.— A correspondent  asks 
“ What  Tize  and  winding  of  electromagnet  should  I r®9u1^® 

■ draw  ’ a distance  of  i in.  and  hold  a weight  of  2 lb.  ? Would  an 
accumulator  be  the  b.st  method  of  energising  it?  if  so  what 
voltage  should  I r<  quire  for,  say,  20  magnets,  all  to  be  actuated  by 
one  switch,  and  would  greater  or  less  numbers  be  in  the  same  ratio  ? 
Perhaps  some  of  our  readers  will  favour  him  with  the  deBired 
particulars. 

Cures  by  Electricity.  — Under  this  heading  the 

Westminster  Gazette  states  that  a new  system  of  electro  therapeutics 
has  been  invented  by  Mr.  K.  Mueller,  of  Zurich,  who  is  said  to 
employ  the  effects  of  the  electromagnetic  field  upon  the  body 
instead  of  the  direct  application  of  electric  current.  His  invention 
is  based  upon  observation  of  the  superior  health  of  men  working  in 
a strong  magnetic  field  at  the  St.  Gothard  Tunnel.  ...... 

The  same  note  refers  to  an  account  by  Prof.  F.  Nagelschmidt  of 
the  successes  already  attained  in  the  curing  of  diseases  by  the 
ordinary  system  of  using  high-frequency  electric  currents,  the  only 
sensation  experienced  by  the  patient  being  a rise  of  temperature. 
This  system,  is,  of  course,  much  used  in  British  hospitals. 


Institution  and  Lecture  IVotes.-lNSTixuTioN  of 

Electrical  Engineers  of  Chile.— In  June  last  year  this  Insti- 
tution was  inaugurated;  it  holds  its  meetings  in  the  University, 
Santiago.  The  programme  for  this  year  includes  papers  on  Con- 
tinuous-Current Meters,”  by  W.  Cordero  ;“  Electrolysis  of  Nitrate 
of  Boda”  bv  Prof.  B.  Diaz  Ossa;  “ Sin  Bernardo  Electric  Tram- 
wav  ” by  Horacio  Valdes ; “ The  Talca  Hydro-Electric  Install- 
ation ” by  Prof.  Rafael  Edwards ; “ The  Electrification  of 

Rad  ways,”  a report  presented  by  Horacio  Valdes ; ‘The  Pre- 
servation of  Wood  Poles,”  by  C.  A.  Smith  A .Am IE gE 
“Electric  Signals  for  Railways,  by  James  McKerlie,  A I.E.E. 
and  AMICE  • and  “ Governmental  Control  of  Telegraphs  and 
Telephones  ” by’  Luis  Norero.  The  directors  of  the  Institute  are 
anxious  to’ hold  intercommunication  with  the  engineering  Insti- 
tutions and  Societies  of  Europe  and  the  United  States.  The  postal 
address  is: — El  Secretario,  Iastituto  de  Iojenieros  ^Electricistas, 

Universidad  Santiago,  Chile.  . . 

On  Friday  last,  at  a meeting  of  the  Barrow  and  District  Associa- 
tion of  Engineers,  Mr.  Wm.  Drysdale,  A.M.LE.E ,.,  read  an 
interesting  paper  on  “ Electrical  Energy  from  a Supply  Station. 
Inorder  to  show  the  effect  of  the  metallic-fiiament  lamps  on  con- 
sumers and  supply  stations,  the  lecturer  gave  figures  showing  the 
actual  saving  effected  by  some  of  the  Barrow  consumers  with  the 
new  lamps.  These  varied  from  46  per  cent,  saving  in  consumption, 
and  66  per  cent,  increase  in  candle-power,  to  63  per  cent,  saving  in 
consumption,  and  9 per  cent,  increased  candle-power.  At  a large 
business  house  in  Barrow,  where  the  candle-power  was  512  with 
carbon  lamps,  and  the  annual  account  £36  Is  9d.  for  1J06,  at 
the  end  of  September,  1909,  the  annual  account  was  £18  7s.  for 
1 486  cp  the  bulk  of  the  latter  consisting  of  metallic-filament 
lamps  ; the  gross  saving  was  49’2  per  cent.,  with  an  increased  candle- 
power  of  190  3 per  cent.  Allowing  £4  10s.  for  actual  renewals  for 
1909,  the  net  saving  came  out  at  £13  4s.  9d.,  or  36  7 per  cent.  Mr. 
H.  R.  Burnett,  borough  electrical  engineer  for  Barrow,  opening  the 
discussion,  gave  an  example  of  a building  in  Barrow,  where  the 
carbon  lamps  were  replaced  by  tantalums,  and  the  annual  account 

was  reduced  from  £150  to  £81.  , 

Physical  Society  of  London.— At  the  meeting  held  November 
12th,  1909,  a paper  entitled  “The  Absorption  Spectrum  of  Potassium 
Vapour”  was  read  by  Mr.  P.  V.  Bevan,  and  one  entitled  Some 
further  Notes  on  the  Physiological  Principles  underlying  the  Flicker 
Photometer”  was  read  by  Mr.  J.  S.  Dow. 

Finsbury  Technical  College  Old  Students  Association. 
The  fourth  annual  dinner  will  be  held  at  the  Criterion  Restaurant, 
Piccadilly  Circus,  on  December  4th.  The  hon.  sec.  for  the  Elec- 
trical  Department  is  Mr,  Ernest  W.  Mobs,  20,  HuddleBton  Road, 

T University  College,  London.— A special  advanced  Course  °* 
Lectures  for  postgraduate  students,  telegraph  and  telephone 

engineers  and  electrical  engineers  on  “The  Theory  of  the  Propa- 
gation of  Electric  Currents  in  Telegraph  and  Telephone  Cables 
and  in  Electric  Conductors”  will  be  deliverrd  hj  Vtol.  J.  A. 
Fleming  at  University  C dl-ge,  beginning  on  January  19th. 

Illuminating  Engineering  Society.— The  inaugural  meeting  of 
the  first  session  was  held  on  Thursday  last  week  at  the  Royal 
Society  of  Arts,  when  Prof.  8.  P.  Thompson,  president,  read  his 
address.  The  hon.  sec.,  Mr.  Leon  Gaster,  stated  that  the  member- 
ship numbered  164. 
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Institution  of  Electrical  Engineers  (Manchester 
Students).— The  opting  meeting  of  the  Munches- er  Students’ 
Section  was  held  on  N vember  9th  in  the  f .rm  of  a supper  and 
smoking  concert.  About  150  members  and  friends  were  present, 
ana  a most  enjoyable  evening  was  epent. 

Institution  of  Electrical  Engineers  (Birmingham).— The 
hird  Annual  Dinner  of  tnis  Section  was  neld  on  November  12th 
t the  Grand  Hotel,  Birmingham.  The  Chairman,  Mr.  B.  K. 
Morcom,  presided,  and  about  ICO  members  were  present  Pro- 
posing the  toast  of  "The  Institution,”  Mr.  Morcom  said  'that  in 
reading  Dr  Kapp’s  presidential  address  he  had  noticed  the  large 
number  of  foreign  names  which  it  contained.  He  did  not,  how- 
ever, think  that  this  was  a sign  of  the  inferiority  of  British 
engineers.  It  was  the  capitalists  and  financiers  rather  t ian  the 
engineers  who  needed  tec  nical  training.  There  was  no  denying 
that  at  the  present  time  the  state  of  the  electrical  industry  was  not 
all  it  might  be.  Pruf.  Kapp,  in  responding,  said  that  as  a result 
“ Jear“  experience  in  Germany,  he  could  confidently  assert 
that  the  statement  of  our  inferiority  to  them  was  not  iust.  In  his 
opinion  we  held  the  lead  in  the  manufacture  of  electrical  machinery 
and  apparatus,  although  we  lagged  behind  them  in  its  use  and 
application.  Mr.  Morcom  had  attributed  this  to  lack  of  enterprise, 
but  he  was  inclined  to  think  that  it  was  largely  the  result  of  the 
newness  of  the  German  industries,  which  had  had  to  struggle  into 
existence  against  the  competition  of  very  powerful  rivals  With 
us  the  use  of  modern  plant  was  not  so  much  a necessity  as  a 
convenience.  1 

Ti^Thmt0a,B^  of J‘Tbe  Birmingham  Local  Section”  was  proposed  by 
Mordey>  wbo  made  some  interesting  statements  in 
£fsard  w°  tbe  ProSreBS  ol  the  Institution’s  new  home  on  the  Thames 
Embankment,  which  they  hoped  to  enter  next  June,  and  in  which 
they  expected  the  next  inaugural  address  would  be  given.  The 
amount  of  work  done  in  this  country,  he  said,  was  very  great,  but  it 
was  spread  over  too  many  people.  On  the  whole,  however,  he  had 
proof  that  the  total  work  was  steadily  increasing,  and,  in  fact,  the 
electrical  industry  was  not  in  such  a bad  way  after  all.  The  Insti- 
tution must  resist  any  temptation  to  make  it  into  a Trade  Pro- 
tection Society.  Taeir  right  aim  was  to  keep  up  a standard  of  good 
engineering  aud  honourable  conduct.-Mr.  Vaudrey,  in  reply,  said 
ttiat  Birmingham  as  a centre  of  electrical  industry  was  pirticularly 
strong,  owing  to  the  number  of  varied  trades  which  were  carried  on 
there.  Mr  Chattock’s  low  figures  for  power  supply  had  enabled 
^1vr^°Da^^Ure  7arious  ®rm9  taking  large  amounts  of  power. 

Mr.  Patchell,  in  a humorous  spsech,  proposed  the  toast  of  “ The 
City  of  Birmingham,”  and  Mr.  Chattock  replied,  remarking  that 
the  electricity  supply  department  was  giving  over  7,000  kw.  of 
high-tension  supply  to  large  works  in  the  district. 

A capital  programme  of  musical  and  other  entertainments  was 
evening  6d  betWeen  the  sPeeches.  and  conduced  to  a very  enjoyable 

New  Electrical  Proposals  to  come  before  Parliament. 

. '^'de  *ast  tw_°  i8sues  of  toe  London  Gazette  contained  copies  of  an 
instalment  of  the  applications  that  are  being  put  forward  for 
electrical  and  other  schemes  for  consideration  in  the  next  Session 
of  Parliament  The  list  is  not  yet  closed — November  30ch  is  the 
form  ate_  WheU  ^ iS'  WC  BbaI1  giVe  Particulara  in  our  customary 

Electrical  Business  in  Russia. — A correspondent  who 

has  had  2J  years’  residence  in  Russia,  in  the  interests  of  British 
electrical  engineering,  writes:-" I have  followed  with  interest 

T8!1?118  artlcles  and  notes  on  business  in  Russia,  and  may  I 
add  that  I agree  entirely  with  the  views  you  have  expressed.” 

Inquiries.— Makers  of  the  following  are  asked  for  — 
Oiless  trolley  catcher ; rimmed  gear  wheels  for  tramcar  motors- 
cylindrical  graphite  electrodes. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  tin 
technical  or  the  commercial  side  of  the  profession  and  industry , 
„ electrtc  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  Officials.— The  Radcliffe  U.D.C.  has 

increased  the  salary  of  Mr.  Wilkinson,  electrical  engineer,  from 
£ 1 50  a year  to  £200. 

Mb.  E.  M.  Hayward,  shift  engineer  at  Fulham  electricity  works, 
aving  resigned  to  take  up  a better  appointment  at  Peterborough, 
MR.  A.  Abdkrn,  junior  charge-engineer,  who  has  been  at  the  station 
for  five  years,  is  to  ba  promoted  to  his  position.  Mu.  Pearson, 

«^hh°ara  is  t0  tRke  Mr.  Ardern’s  duties,  and  a new 

switchboard  attendant  is  to  be  engaged.  The  Borough  Electrical 
Engineer  explained  that  he  recommended  this  course  owing  to  the 
heavy  work  of  the  winter  being  at  hand,  and  to  it  taking  “ many 
weeks  before  a new  shift  engineer  is  able  to  take  up  any  regular 

duties,  ns  the  plant  is  entirely  new  to  him.”  J g 

Mb.  JI  H.  Couzehs,  engineer  aud  manager  of  the  West  Ham  eleo- 
ici  y undertaking,  recommends  a list  of  salary  increases  in  the  sub- 
departments  whicn  amount  altogether  to  £G9j  per  annum.  He  says 
taat,  uni cbs  adequate  remuneration  is  given  there  can  be  no  continuity 
th  Wi  ’ ?at!  dePartmcut  becomes  merely  a training-ground  for 
the  benefit  of  other  electric  supply  undertakings.  It  is  proposed 
t-nat  amongst  the  salaries  raised  the  following  rises  should  be 
given:  Mk  Lloyd  Jones,  station  superintendent,  £300  to  £350 
rising,  by  annual  increments  of  £25,  to  £400;  Mb.  E,  Seddon| 


assistant  staGon  superintendent,  £3  per  week  to  £190  per  annum 
rising,  by  annual  increments  of  £10,  to  £210  ; Mb.  W A Gilbert 

Z’Uroer,,e‘:r’  £*00  t0  £250'  *3i  0 on  April  1st,  laiO 

M B;  W-  Whitney,  assistant  mains  engineer,  £150  to  £175  ’ 

Mr.  J-  john3on,  who  has  been  in  the  employ  of  the  Heston  and 
Isleworth  U.D.C.  Electricity  Department  since  its  formation  has 

Worke8  aiLgoTmtment  a3  Chi6f  eIeCtriaiaa  at  Beardmore’s  Steel 

t 9n  V*®  9t#  ZBt  ^ £ t ’ asorge’t!  Church,  Rollesley,  the  marriage 
AkplaCe  p M.B-  S',  E'  UaAY’  engineer  to  the  Ross  Electric  Light 
thel^T"  A°'i  *o  Eieanor  Isobel,  eldest  daughter  of  Mrs.  Butt  aud 
the  late  E.  A,  le  Fleming  Eusor,  of  Rollesley  Hall,  Norfolk. 

m H?5rar!-~Pe  RoyaI  Society  awarded  the  Hunhes 

{deetrica?  standards^'  on 

tan^nth?-,WtRRT’  BSj'  Eag'  Hon8”  has  been  appointed  assis- 
College^  1 Ctncal  engineering  department  of  . the  East  London 

Plii^Sgi°WpTr -ay8,that  Mb-  William  Wabben,  a veteran  of 

FaGptnWlergraphy,n3  fet,lrm’  from  the  general  managership  of  the 
Eastern  Extension  Co.  s lines  m Australia,  which  he  has  held  for 
years.  A native  of  Dorsetshire,  he  entered  the  service  of  the 
pioneer  telegraph  company  iu  1852.  He  was  stationed  at  Turin 
Genoa,  and  Suez.  While  he  was  superintendent  at  Suez,  he  had  to 

theAbyss^ian™!831011  ^ numerous  ^patches  relating  to 

evening  of  the  19th  inst.  in  the  Gateshead  Town  Hall, 
the  officials  and  employes  of  the  Sunbeam  Lamp  Co.,  Ltd  held 
their  second  annual  Whist  Drive  and  Dance,  over  200  couples  being 
present.  Advantage  was  taken  of  the  occasion  to  recognise  the 
long  service  of  the  secretary  and  assistant  manager  Ma  T J 
Grainger,  who  has  completed  21  years  with  the  compa  ,y.  Mr.' 
J.  W.  Edmundson  .managing  director,  presided,  and  Mr.  Robt. 
Scope,  director,  addressed  the  gathering.  In  his  remarks  Mr. 
Slope  referred  at  length  to  the  business  capabilities  -of  Mr. 
Grainger  and  his  high  personal  character,  and  said  that  in  the 
engthy  period  completed  Mr.  Grainger  had  justly  earned  the 

hph«?flatf°^andffieBtfem  exPressed-  The  presentation  male  on 
behalf  of  the  officials  and  office  staff  by  Mr.  R.  M B-resford 
consisted  of  a framed  photograph  of  ’the  various  mlmbers 
artistically  arranged  by  Messrs.  Frank  & Sons,  Gateshead  : and 
on  beha  t of  the  officials  aad  works’  scaff,  a handsome  marble 
timepiece  with  forams  was  handed  over  by  Mr.  T.  H-.nderson. 
Mrs.  Grainger  was  the  recipient  also  of  a vanity  bag.  Mr.  Grainger 

Mrs"!/ WBElmundSSe  WM9t  ^ ^ Wm  ^ 

Mb.  W O’Brien,  of  the  Formby  (Liverposl)  Electrical  Puwer 
Station,  has  jubc  been  appointed  to  aposition  at  the  L.  and  Y Rail- 
way Co.’s  works  at  Horwich. 

Mr.  T.  J West,  who  has  retired,  after  44  years’  service,  from 

VnJnm  , 0f  the  Electrlc'ty  Department  of  the 

Pose  Office  for  the  North  Midland  district,  has  been  succeeded  by 
Mb;  4'  EoNGDffiN,  Assistant  Superintendent  E igineer. 

Mb.  F.  Bbuckshaw,  who  is  about  to  take  up  an  important 
position  in  Spain,  was  the  recipient  of  a kit  bag,  travelling  trunk, 
and  a pipe,  at  the  Hightown  Hotel,  on  Monday  evening, 
Novemoer  22nd.  Tne  presentation  was  made  by  Mr.  Montgomery 

beb  If  r/  r ePngmee"’  FjrmbJ  (O.  & Y.)  power  station,  on 
bebalf  tffie  8tafi  of  tbe  electric  traction  department 
Mb.  J.  Stoitner,  M.I.E.E.,  who  has  had  some  30  years  of  prac- 
tical  electrical  engineering  expenence  in  England,  Germanyf  and 
the  United  States,  has  opened  offices  at  Birkbeck  Bank  Chambers, 
Holbora,  London,  W.O.,  where  he  will  carry  on  business  as  engineer 
and  contractor.  It  will  be  remembered  that  Mr.  Stottner  held  the 
P°8d,1°n  °f  general  manager  of  tue  Electrical  Go.,  Ltd.,  London 
t .E  G.,  Berlin)  and  the  enormous  progress  which  this  company 
made  during  the  15  years  of  his  management  is  well  known 
Among  the  contracts  which  he  successfully  closed  during  that  time 
may  be  mentioned  :— The  Stuart  Street  generating  station  and  sub- 
stations,  Manchester,  with  30,OjO-h  p generating  capacity  ; about 
4,000  h.p.  iu  generators  and  motors  for  the  R.iyal  Arsenal  Wool- 
wich ; the  complete  electrification  of  the  Holwell  Ironworks  • the 
power  station  aud  complete  electrical  drive  at  the  Kearsley  Spinning 
Mills;  underground  equipment  of  the  Lambtou  Colliery,  &c 
In  all,  Mr  Stottner  has  been  responsible  for  close  on  £2  000  000 
worth  of  various  electrical  plant  in  the  United  Kingdom  alone 
Mention  may  also  be  made  of  the  fact  that  he  was  one  of  the 
pioneers  of  high-ten-ion  three-phase  power  transmission  in  this 
country  aud  that  he  is  fully  equipped  for  dealing  with  any  class 
of  electrical  engineering  buAne*s.  Mr.  Stottner  carries  with  him 
our  best  wishes  for  continued  progress. 

An  Edinburgh  paper  says  Fully  two  years  ago  Mr.  John 
Newlands  Deputy- Controller  of  Telegraphs  at  St  Martin’s-le- 
G rand,  and  formeGy  Controller  of  Telegraphs  in  Edinburgh,  was 
lent  to  the  Indian  Telegraph  Department  for  the  purpose  of 
reorganising  the  system  of  telegraph  working  in  that  country  It 
may  be  remembered  that  Mr.  NewLnds’  first  efforts  in  that  direc- 
tion  were  resented  by  some  members  of  the  staff,  and  that  a partial 
strike  took  place.  Mr.  Newlands  proceeded  with  the  work  of 
ro-rDb  aud  the  Kreat  success  which  has  attended  it  has  now  been 
officially  recognised.  Ho  has  been  made  a Companion  of  the  Most 
Eminent  Order  of  the  Indian  Empire ; aad  in  the  report  of  Mr. 

.1.  Bernngton,  Director-General  of  Telegraphs  in  India,  warm 
testimony  is  borne  to  the  excellence  of  the  work  he  has  accom- 
pushed. 

Oluluan.  rl  he  death  occurred  on  November  22nd,  in 
London,  of  Baron  George  de  Reuter,  second  surviving  son  of 
Ltd  818  i,ar011  do  Reuter*  ftnd  a director  of  Reuter’s  Telegram  Co., 
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OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Electrical  Press,  Ltd.— This  company’s  annual  return  was 

edtiu  November  17th,  when  4,657  shares  had  been  taken  up  out  of  a nominal 
pit.tl  of  £5,000  in  £1  shares.  £1,657  has  been  paid,  and  £3,003  is  considered 
paid.  Mortgages  and  charges  : Nil, 

Imesnn,  Findl  & Co.,  Ltd-  (97,639)  — Debenture  dated 

jvember  3rd,  1909,  to  secure  £S0O,  charged  on  the  company's  undertaking  and 
opertv,  present  and  future,  including  uncalled  capital.  Holders:  Hanson, 
rown  & Co.,  Ltd.,  Queen's  Square,  Middlesbrough. 

La  Capital  (Extensions)  Tramways  Co.,  Ltd.  (55,966).— 

memorandum  of  sstisfaotion  in  full  of  charge  dated  February  10th,  1893, 
coring  £120,000,  has  been  filed. 

Magneto  Co.,  Ltd. — Debenture  dated  November  9th.  1909,  to 

euro  £3,000,  charged  on  the  company’s  undertaking  and  property,  present 
id  future,  including  uncalled  capital.  Holder  : J.  J.  Horne,  Maycroft,  Stanley 
Dad,  King's  Heath. 

Selireiber  Electric  Battery  Co.,  Ltd.  (96,715).— Debenture 

ited  November  3rd,  1909,  to  secure  £1,000,  charged  on  the  company's  under- 
king and  propeitv,  present  and  future,  including  unpaid  capital.  Holder : 
. P.  Schreiber,  34,  Southwick  Street,  Hyde  Park, 


CITY  NOTES. 


German  Company  Dividends. 

he  Berliner  Tageblatt  states  that  the  year  1908-9  has  been  a 
eriod  of  advancing  development  for  the  electrical  undertakings  in 
•neral.  Tne  A.E.G.  has  increased  its  dividend  from  12  to  13  per 
mt.,  the  Siemens  & Halske  Co.  will  presumably  raise  its  rate  from 
L-  to  12  per  cent.,  and  the  Bergmann  Electricity  Co.,  whose 
nancial  period  ends  with  the  calendar  year,  will  very  probably 
laintain  its  rate  of  18  per  cent.  On  the  other  hand,  the  conditions 
l the  case  of  the  Pelten  & Guilleaume-Lahmeyer  Works  appear  to 
e le;s  favourable,  as  the  directors  have  announced  that  a further 
loderate  decline  in  the  dividend  will  have  to  be  reckoned  with 
3r  the  year  terminating  with  December.  When  the  latter  com- 
any  was  formed  as  an  amalgamation  of  the  two  works  indicated 
y its  title,  the  dividend  paid  in  1905,  which  wa3  the  first  year  of 
le  fusion,  wa9  10  per  cent,  and  in  1906  11  per  cent.  ; but  in  the 
3llowing  year  of  general  prosperity  the  distribution  was  reduced 
3 10  per  cent,  and  .to  8 per  cent,  in  1908,  whilst  1909,  as  already 
lentioned,  is  to  witness  a further  moderate  decline.  The  announce- 
lent  recently  made  by  the  directors  was  to  the  efiect  that  the 
msiness  results  of  the  Carlswerk,  in  Mulheim,  have  also  been 
atisfactory  in  1909,  and  have  not  been  inferior  to  1908,  but  that 
hose  of  the  Frankfort  department  have  been  less  satisfactory,  and 
rill  unfavourably  affect  -the  total  results  for  the  year.  Prof, 
ialomon,  chief  manager  of  the  Frankfort  Works,  is  retiring  from 
he  position.  A correspondent  of  the  Berlin  newspaper  points  out 
hat  the  company,  in  addition  to  the  construction  of  machinery 
iver  many  years,  has  embarked  upon  fresh  branches  by  the 
atablishment  of  an  arc  lamp  factory,  an  apparatus  factory, 
aeasuring  instrument  factory,  and  a glow  lamp  factory,  and 
ven  on  the  construction  of  motor-cars.  All  these  special 
lepartments  cost  money,  but  this  would  not  have  been 
o bad  if  other  large,  mediam  and  small  works  had  not 
or  years  past  been  able  to  supply  the  articles  cheaply.  The 
ihanklort  works  began  where  others  had  finished  years  ago  with 
tudies  and  trials,  the  experience  has  had  to  be  paid  for,  and  these 
ire  the  principal  causes  for  the  diminution  of  the  financial  results, 
[he  correspondent  adds  that  just  as  little  is  understood  in  the 
dalheim  Carlswerk  abont  manufacturing  in  the  Frankfort  depart- 
nent  as  is  understood  in  the  latter  about  the  manufacture  of  cables 
ind  wire  ropes.  In  addition  to  this  the  Berlin  newspaper  submits 
hat  there  must  not  be  left  out  of  consideration  the  circumstance 
hat  the  period  of  depression  has  not  passed  over  the  electrical 
ndustry  without  leaving  traces.  The  sale  prices  of  many  articles 
lave  considerably  declined,  and  have,  in  fact,  not  yet  materially 
mproved.  Orders  have  largely  been  accepted  by  individual  com- 
>anies,  often  at  any  price,  owing  to  keen  competition,  and  the 
ystem  of  subsidiary  companies  and  interests,  which  afford  a stock 
>f  work  to  the  parent  undertakings,  is  less  developed  in  the  Felten 
ind  Guilleaame  Lihmeyer  works  than  in  the  case  of  two  other 
ampanies.  «. 


Paris  Compressed  Air  Co. 

rHE  increase  in  the  receipts  of  the  Compagnie  Parisienne  de  l’Air 
lomprime  from  the  supply  of  electricity  ia  1908-9,  was  relatively 
irnall,  as  the  company  was  only  entitled  to  claim  on  the  basis  of  the 
upply  furnished  in  1905,  whilst  the  remainder  belongs  to  the 
Association  of  Sectors  or  amalgamated  supply  works,  and  serves  to 
ompensate  those  Sectors  whose  concessions  have  been  curtailed, 
[he  financial  position  is  as  follows  for  the  past  two  years : — 


1008-9.  1907-8. 


Share  capital  

Electricity  receipts  

Compressed  air  receipts  ... 

Net  profits  ...  ...  ...  . 

Dividend  on  ordinary  shares  in  francs  ... 
Dividend  ompreference  shares  in  francs 


£1,000,000 
264,400 
104  4t>0 
102.800 
34  89 
26  59 


£1  000  000 
263,100 
102,800 
101,600 
3478 
2596 


The  company’s  report  states  that  the  supply  of  compressed  air 
for  lifts  experienced  a further  expansion,  bat.  that  for  clocks  and 
power  purposes  again  decreased.  On  June  30th,  1909,  the  com- 
pany possessed  24,310  shares  in  the  Compsgnie  Parisienne  de  Dis- 
tribution d’Electricit£,  and  a further  block  of  24,341  shares  was 
taken  over  on  the  increase  of  the  latter’s  capital.  The  large  number 
of  shares  which  a German  group  held  in  the  Compressed  Air  Co. 
have,  with  the  exception  of  12,000  retained  by  a Cologne  firm, 
been  repurchased  by  a French  banking  syndicate  at  the  price  of 
145  per  cent. 


Official  Announcements  re  Companies.— The  fol- 
lowing companies  will  be  struck  o£E  the  register  in  three  months, 
unless  cause  is  shown  to  the  contrary  : — 

Aooustic  Patents  (France),  Ltd. 

Anglo-Brazitian  Rubber  Syndioate,  Ltd. 

Beeston  Accumulator  Syndicate.  Ltd. 

Birmingham  Electrobus  Go.,  Ltd. 

Dorchester  Electric  Light  & Power  Co.,  Ltd. 

Electric  Canal  Haulage  Co.,  Ltd. 

Electrio  Mercantile  Agency,  Ltd. 

International  Telegraphic  Appliances,  Ltd. 

Lncashire  & Yorkshire  Eleotrobus  Co,,  Ltd. 

Liverpool  Electrobus  Co.,  Ltd. 

Malabar  Rubber  Plantations,  Ltd. 

Manchester  Eleotrobus  Co.,  Ltd. 

Nottingham  Electrobus  Co.,  Ltd. 

Nottingham  Gas  & Electric  Fittings  Co.,  Ltd. 

Provincial  Electrobus  Co.,  Ltd. 

Riohardson  Electrical  Oo.,  Ltd. 

Rubber  Syndicate,  Ltd. 

Scottish  Eleotrobus  Co.,  Ltd. 

Tramways  Development  Co.,  Ltd. 

Dorman,  Long  & Co.,  Ltd.— For  the  year  ended 
September  30th  there  was  a profit  of  £103,173.  A final  dividend 
of  2 per  cent,  for  the  year  is  to  be  paid.  Tnere  is  written  off  for 
depreciation  £30,000,  and  £54,699  is  carried  forward.  Included  in 
the  capital  expenditure  for  the  year  (£71,623),  was  the  final  pay- 
ment for  the  electrically  driven  mill. 

Mather  & Piatt,  Ltd. — The  capitalisation  and  distri- 
bution of  a portion  of  the  reserve  fund  of  undivided  profits  has 
been  recommended  by  the  board.  According  to  the  Times  they 
propose  to  divide  £200,000  of  the  reserve  as  a bonus,  and  to  satisfy 
such  bonus  by  the  allotment  of  200,000  fully-paid  ordinary  shares 
of  £1  each.  “ These,  subject  to  the  rights  of  the  holders  of  the 
existing  preference  shares,  will  confer  the  right  to  dividend  com- 
puted from  January  1st,  19j9,  and  will  be  issued  to  the  holders  of 
ordinary  Bhares  in  the  proportion  of  five  shares  of  £1  each  in  respect 
of  each  ordinary  share  of  £10.  It  is  also  proposed  for  the  sake  of 
convenience  to  sub-divide  the  existing  ordinary  shares  of  £10  each 
into  400,000  shares  of  £1  each.” 

Montreal  Street  Railway  Co.— According  to  a 

fioancial  daily,  the  net  income  for  the  past  year  amounted  to 
$1,229,700.  A dividend  of  10  per  cent,  has  been  paid. 

Adelaide  Electric  Supply  Co.,  Ltd.— A dividend  at 

the  rate  of  6 per  cent,  per  annum  is  recommended  on  the  ordinary 
shares  for  the  year  ended  August  last. 

Prospectases. — Aengsono  ( Java ) Rubber  Plantations , 

Ltd. — This  company  is  offering  for  subscription  22,500  shares  of  £1 
each.  It  has  324  acres  planted  with  rubber  and  coffee,  and  during 
the  next  two  years  the  planted  acreage  will  be  increased  to  1,024. 

Amazon  Telegraph  Go.,  Lid. — This  company  is  offering  for  sub- 
scription (the  list  closes  on  Monday,  November  29i.h)  an  issue  of 
£300,000  5 per  cent,  debentures  at  the  price  of  98  per  cent.  The 
proceeds  will  be  applied  to  redeeming  the  whole  of  the  6 per  cent, 
and  5 per  cent,  debentures  now  oul standing,  and  to  providing  for 
the  cost  of  the  duplication  of  the  cable,  which  was  referred  to  at 
the  recent  annual  meeting  of  the  company  (see  Electbical 
Review,  November  19th). 

Mackay  Companies. — The  directors  have  declared  a 

quarterly  dividend  of  li  per  cent,  on  the  Common  shares. 

France. — The  report  of  the  Socifitc  des  Trefileries  du 

Havre  for  the  last  financial  year  shows  a net  profit  of  only  £87,712, 
as  compared  with  £108,338  in  the  preceding  12  months.  The 
dividend  is,  however,  being  maintained  at  10  fr.  per  Bhaie. 

La  Sociotd  Centrale  d’lndustrie  Electrique  is  the  name  of  a new 
company,  which  has  just  been  formed  in  Paris,  witn  a capital  of 
£20J,000.  The  Thomson-Houston  Oo.  and  the  Gesellschaft  lur 
Electrische  Unternehmungen,  of  Berlin,  are  interested  in  the  new 
undertaking. 
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MARKET  QUOTATIONS. 


STOCKS  AND  SHARES. 


Wednesday,  November  24th. 


CHEMICALS,  &C. 

Latest 

Price. 

Fortnight’s 
Inc.  or  Dec. 

a Acid,  Hydrochloric 

per  cwt. 

5/- 

a ,,  Nitric 

22/- 

a „ Oxalic 

28/- 

a ,,  Sulphuric  

a Ammoniac,  Sal  

5/6 

42/- 

a Ammonia,  Muriate  (crystal) 

per  ton 

£29 

a „ „ 

a Bleaching  powder .. . 

£30 

£5  10 

a Bisulphide  of  Carbon 

£18 

a Borax 

£16 

a Ferro-Silicon  (50  %)  .. 

£11 

a Copper  Sulphate 

£18  10 

a Lead,  Nitrate  

£26  10 

a „ White  Sugar 

£23  10 

a ,,  Peroxide  

a Methylated  Spirit  .. 

per  gal. 

£32 

2/6 

a Potassium,  Bichromate,  in  casks 

per  lb. 

3£d. 

a Potash,  Caustic  (75/80  %) 

per  ton 

£20 

a ,,  Chlorate 

per  lb. 

3Jd. 

a ,,  Perchlorate 

3|d. 

a Potassium,  Cyanide 

7d. 

a Shellac  

per  cwt. 

75/- 

a Sulphate  of  Magnesia 

per  ton 

£4  10 

a Sulphur,  Sublimed  Flowers 

£6  10 

a „ Recovered 

£5  10 

a ,,  Lump  

£5 

a Soda,  Caustic  (white  70  %) 

£11 

a „ Chlorate  

per  lb. 

3|d. 

a „ Crystals  

a Sodium  Bichromate,  casks 

per  ton 

£3  5 

per  lb. 

3d. 

a „ Cyanide  (basis  100  %)  . . 

7d. 

•• 

METALS,  &c. 

b Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£75’ 

b „ Wire,  in  ton  lots  .. 

£112 

b „ Sheet,  in  ton  lots  . . 

p Babbitt’s  metal  ingots  . . 

£120 

c Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7|d. 

Jd.  ino. 

c „ Tube  (brazed) 

9d. 

Jd. inc. 

c „ „ (solid  drawn) 

c ,,  Wire,  basis 

7|d. 

2d. inc. 

6fd. 

2d. inc. 

c Copper  Tunes  (brazed)  . . 

9d. 

id.  inc. 

c „ „ (solid  drawn 

g „ Bars  (best  selected) 

9d. 

2d.  inc. 

per  ton 

£74 

£2  inc. 

g ,,  Sheet  

£74 

£2  inc. 

g ,,  Rod 

£74 

£2  inc. 

e „ (Electrolytic)  Bars 

£62  15 

£2  5 inc. 

e „ „ Sheets  . . 

£79  5 

£2  5 inc. 

e „ „ Rod 

per  lb. 

£67  15 

£2  5 inc. 

e „ „ H.C.  Wire 

/ Ebonite  Rod  

/ „ Sheet  

n German  Silver  Wire 
h Gutta-percha,  fine 

8£d. 

id,  ine. 

3/3 

si- 

ne 

6/6  to  6/6 

h India-rubber,  Para  fine  . . 

1 Iron  Pig  (Cleveland  warrants)  . . 

em 

?d.  dec. 

per  ton 

51/- 

2d.  inc. 

/ „ Wire,  galv.  No.  8,  P.O.  qual. 

£14 

g Lead,  English  Ingot 

£13  7 6 to  £13  10 

2/6  ine 

mManganin  Wire  No.  28  . . 

per  lb. 

6/6 

g Mercury  .... 

per  bot. 

£9  17  6 

d Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  Is. 

J „ „ „ medium 

2/6  to  4 /- 

d „ „ large  . . 

4/6  to  8/6 

p Phosphor  Bronze,  plain  castings 

p ,,  „ rolled  bars  & rods 

p i.  „ rolled  strip  & sheet 

o Platinum  

per  oz. 

120/- 

variable. 

e Silicium  Bronze  Wire 

per  lb. 

9d. 

r Steel  Magnet,  in  bars 

per  ton 

£55 

g Tin,  Block  (English) 

£137  10  to  £138  10 

£1  10  inc. 

n „ Wire,  Nos.  1 to  16  .. 

per  lb. 

m 

£d, inc. 

p White  Anti-frietion  Metals : — 

“White  Ant”  brand 

per  ton 

k Zinc,  Sh’t  (Vieille  Montagnebnd.) 

£27 

•• 

Quotations  supplied  by— 


a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons. 
e Frederick  Smith  & Co. 

/ India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 
g James  & Shakspeare, 

r W,  F, 


h Edward  Till  & Co. 

I Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd, 
m W.  T.  Glover  & Co.,  Ltd. 
n P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
p The  Phosphor  Bronze  Co.,  Ltd. 
nis  & Co. 


Reduction  of  Capital. — Raworth’s Traction  Patents, 

Ltd.,  and  Reduced. — A petition  for  confirmation  of  the  reduction 
of  the  capital  of  this  company  from  £30,000  to  £20,625  is  to  be 
heard  on  December  7th. 


Tuesday  Afternoon. 


Mining  shares,  apait  from  those  in  copper  companies,  have  fallen 
so  heavily  during  the  end  November  settlement  that  other 
departments  feel  the  strain  involved  by  the  necessity  for  realising 
investment  securities  in  order  to  meet  speculative  losses.  With 
the  money  market  in  its  present  ungenial  condition,  and  with 
political  uncertainty  occupying  men’s  minds,  there  is  little  or  no 
assistance  for  the  Stock  Exchange,  where  the  slump  in  Kaffirs 
with  its  resultant  rally,  is  the  outstanding  feature  for  the  time 
being.  Oar  tale  this  week  must  perforce  be  tuned  to  the  minor 
although  some  satisfaction  is  to  be  recorded  that,  after  all,  the 
critical  conditions  prevalent  elsewhere  have  affected  electrical 
issues  perhaps  less  than  might  have  been  expected. 

The  amalgamation  of  interests  between  the  Baker  Street  and 
Waterloo,  Piccadilly  & Bromptoo,  and  Charing  Cross  & Euston 
tube  railways  has  led  to  no  changes  in  the  quotations  of  the  4 per 
cent.  Debenture  stocks  of  the  three  concerns.  Bakerloo  Debenture 
is  98  and  the  other  two  96.  The  interest  on  the  former  is  payable 
January  14th  and  July  14th,  while  on  the  others  it  falls  due  on 
January  1st  and  July  1st.  Therefore  the  three  prices  carry  fire 
months’  interest,  equal  to  about  If  per  cent. 


Underground  stocks  are  weak.  Central  London  Preferred  and 
City  and  South  London  Ordinary  stocks  are  down  a point  apiece, 
and  the  older  Undergrounds  have  moved  down.  Districts  fell  J to 
15f,  despite  the  notice  given  of  a Bill  to  deal  with  the  interest 
arrears.  The  company’s  6 per  cent.  Debenture  stock  changed  hands 
at  140  on  Monday,  while  the  Extension  Preference  was  done  at  48 
on  the  same  day.  The  other  Preference  stock,  upon  which  the 
3|  per  cent,  interest  is  guaranteed  by  the  Underground  Electric 
Railways  of  London,  stands  at  67.  The  Underground  Electric 
Company’s  trio  of  issues  are  without  quotable  change. 

By  a curious  coincidence  it  happened,  a few  days  after  our 
references  to  radiators,  that  some  of  the  London  companies  started 
a vigorous  campaign  of  advertising  and  pushing  these  little 
devices,  as  it  was  suggested  here  that  it  might  pay  them  to  do. 
With  the  snap  of  cold  weather  to  underline  the  appeal,  the  com- 
panies ought  to  be  doing  well ; but  perhaps  still  more  could  be 
accomplished  by  the  aid  of  further  personal  service  and  calling 
upon  the  users  of  the  current  for  lighting  purposes. 

Charing  Cross  Ordinary  are  up  f,  and'  the  Preference  down  by 
the  same  fraction,  which  amount  has  also  been  taken  from  County 
of  London  Ordinary,  Edmundson’s  Preference  and  London  Electric  i 
Preference.  Rather  an  unusual  feature  in  this  department  is 
provided  by  a rise  of  T5ff,  to  20s.,  in  Smithfield  Ordinary  shares, 
upon  attention  being  called  to  the  improved  condition  into  which 
the  company  has  been  gradually  working.  River  Plate  Electrio 
Ordinal y drooped,  and  Victoria  Falls  Power  Preference  slipped 
back  to  18s.  because  of  the  slump  in  Chartered  and  other  South 
African  shares.  The  company's  5 per  cent.  “ A ” Debenture  stock 
is  par  to  102. 

The  Canadian-Mexican  group  of  light  and  power  companies  k&s 
withstood  the  prevailing  weak  tendency  with  marked  success.  Rio 
Trams  at  95  are  5 up,  Sao  Paulo  at  1544  are  2 better,  and  Mexico 
Trams  gained  British  Columbia  Electric  Deferred  continues  to 
ease  off.  British  Electric  Tractions  are  steady.  Anglo-Argentine 
Trams  5 per  cent.  First  Preference  receded  slightly.  United  of 
Monte  Video  Preference  rose  to  5J,  which  is  the  same  price  as  the 
Ordinary,  and  the  5 per  cent.  First  Debenture  stock  is  about  102. 
London  United  Tramways  4 per  cent.  Debenture  stock  at  67 $ is  a 
point  lo  wer. 

Telegraph  descriptions  are  very  undistinguished.  The  Anglo- 
American  division  has  been  flat.  West  India  and  Panama  Ordinary 
have  shaded  off,  although  the  Preference  shares  retain  their  rises. 
Great  Northern  Telegraphs  improved  a small  fraction.  Amazon 
Telegraphs  are  £ better,  and  the  5 per  cent.  Debentures  did  not 
move  on  the  appearance  of  a prospectus  offering  £300,000  5 per 
cent.  Debentures  at  98. 


Liquidation. — Baker  Oil  Separator  Co.,  Ltd. — This 

company  is  winding  up  voluntarily,  with  Mr,  W.  E.  Frank  as 
liquidator. 

Douglas  Southern  Electric  Tramways.  Ltd. — The 

directors  report  that  the  season  consisted  of  125  days,  against  116 
days  last  year.  The  total  receipts  were  £4,790  ; the  net  profit  for 
the  year  was  £1,522.  The  dividend  of  5 per  cent,  upon  the  prefer- 
ence shares  absorbs  £1,298,  and  £303  is  carried  forward. 

metropolitan  Amalgamated  Railway  Carriage 

and  Wagon  Co.,  Ltd. — The  directors  have  declared  a dividend 
for  the  half-year  ended  September  30th  last  on  the  ordinary  shares 
at  the  rate  of  7$  per  cent,  per  annum,  free  of  income-tax, 


American  Telephone  and  Telegraph  rose  2,  and  so  did  Mackay 
Companies’  Common,  on  the  reports  about  a fusion  of  telephone 
interests  in  the  United  States,  although  it  is  said  that  the  Mackay 
Companies  will  not  be  included  in  the  arrangements. 

Manufacturing  shares  are  somewhat  irregular.  Castner-Kellners 
have  responded,  with  a rise,  to  the  good  dividend  and  report. 
Babcock  & Wilcox  lost  another  0f  their  recent  advance.  Cal- 
lender’s Ordinary  and  Preference  end  Henley’s  Ordinary  are  both 
lower,  on  sales,  it  is  said,  necessitated  by  losses  in  other  markets  by 
speculators  who  held  these  as  investments.  Edison  & Swan  issues 
are  distinctly  flat,  the  First  Debenture  shedding  3 points.  Telegraph 
Construction  4 per  cent.  Debenture  has  regained  its  small  fall. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue. 


26,000 

186,700 

•181,661,400 

$68,000,000 

668,460 

8.220.770 

8.220.770 
47,725 

44.000 
2,431,360 

16.000 

6,000 

12,931 

6,000 

80,000 

60,710! 

48,600 

4.000. 000 

2.000. 000 
1,896,706 

800,000 

762,400 

200,000! 

181,127 

181,127 

160,000 

10,000 

17.000 
$41,880,400 
$50,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,726,000 

16.000 
16,000 

260,000 
2,000,000 
1,983,693 
179,313 
60,000 
99,100 
99,400 
11,8391 
145,955 
x 3,042 
120,000 

40.000 
80,008 

160,000 

207,930 

800,000 

88,321 

84,568 

4,669 

60.0001 


NAME, 


Amazon  Telegraph  Oo.’s  shares,  Nos.  1 to  26,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Red. 
American  Telephone  A Telegraph,  Cap.  Stook 
I Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  \ 
\ 68,001  to  78,000/ 

Anglo-Amerioan  Telegraph 
Do.  do,  do.  8 % Pref. 

Do.  do.  do.  Deferred 

Anglo-Portugnese  Tel.,  5 % Mort.  Deb,  Btook  Red 

Chili  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  Sting,  600  year  4%  Deb.  8k.  Red 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord. 

Do.  do.  10  % Cum,  Pref, 

Do.  do.  44  % DebB, 

Direct  United  States  Cable  ..  .. 

Direot  W.  India  Cable,  44  % Reg.  Deb.,  1 to  1,200,  R 

Eastern  Telegraph,  Ord.  Stook 

Do.  B4%  Pref.  Stook.. 

Do.  4 % Mort.  Deb.  Stook,  Red. 

Eastern  Extension,  AnBtralasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  A 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius) 
| Sub.)  1 to  8,000  I 

Globe  Telegraph  and  Trust 

Do.  do.  8%  Pref... 

Great  Northern  Telegraph,  of  Copenhagen 
f Halifax  and  Bermudas  Cable,  44  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Maokay  Companies  Common 

Do.  do.  4%  Cum.  Pref.  .. 

Marconi’s  WireleSB  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord. 

Do.  do.  do.  6 % Pref 

National  Telephone,  P:  ef  . Stook  ..  . 

Do.  do.  Dei.  Stook 

Do.  • do.  8 % Cum,  1st.  Pref.  . 

Do,  do.  6 % Cum.  2nd  Pref 

Do.  ----- 

Do. 

Do. 

Oriental  Telep.and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook 

Pacific  A European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Telephone  Co.  of  Egypt,  4*4  % Deb.  Red. 
Submarine  Cables  Trust  . . . . . . 

United  River  Plate  Telephone  . . . . 

Do.  6%  Cum.  Pref.,  Nos.  1 to 40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930. . 

Do.  do.  4 % Deb.  Stook  Red, 

West  India  and  Panama  Telegraph  .. 

Do.  do.  6 % Cum.  lBt  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do.  do,  6 % Debs.,  Nos.  I to  1,800 


do.  6 % Cum.  ana  fret.  .. 
do.  6 % Non-oum.  8rd  P.,1  to  260, 004 
do.  84  % Deb.  Stook  Red. 
do.  4 % Deb.  Stook  Red.  . . 


8tock 

or 

Share. 

♦ 

Dividends  for  the  last 
four  years, 

Closing 

Quotations 

Nov.  16th. 

Closing 

Quotations 

Nov.  28rd. 

Business  done 
week  ended 

Nov.  28rd, 

1909. 

1906. 

1906. 

1907. 

1908. 

Highest 

Lowest. 

10 

Nil 

Nil 

Nil 

Nil 

3-84 

34-  4 

72/6 

67/6 

100 

6 % 

6 % 

6 % 

6 % 

99  —102 

99  -102 

$100 

74% 

8 % 

8 % 

8 % 

144  —146 

146  —148 

1172 

147 

$1000 

i % 

4 % 

4 % 

4 % 

96  - 98 

96  — 98 

Stook 

81% 

8J% 

84% 

£3  4s. 

61  — 63 

60  — 68 

61 

Stook 

6 % 

6 % 

6 % 

6 % 

1014—1024 

101  -102 

102 

101 

8took 

4% 

1 % 

8/- 

22g — 21* 

214-  224 

22}4 

22 

100 

6 % 

fi  % 

6 % 

6 % 

101  —103 

101  —103 

• • 

5 

8 % 

8 % 

8 % 

72-  84 

72-  84 

8tock 

4 % 

4 % 

4 % 

4 % 

874-  894 

874—  894 

89 

88J 

10 

6 % 

6 % 

6 % 

6 % 

eg-  94 

8l-  94 

10 

10  % 

10  % 

10  % 

10  % 

17  — 18 

17  — 18 

6 

4 % 

4 % 

4 % 

4 % 

3—84 

3 — 3^ 

• • 

6 

10  % 

10  % 

10  % 

10  % 

8—84 

8 — 8^ 

• • 

60 

44% 

44% 

44% 

44% 

1004-1024 

1004-1024 

• • 

•• 

20 

41% 

46% 

41% 

41% 

18  — 134 

13  — 18i 

• • 

100 

44% 

44% 

44% 

44% 

100  -102 

100  —102 

Stook 

7 % 

7"% 

7 % 

7 % 

1264-129? 

1264-1294 

1234 

127J 

100 

84% 

84% 

84% 

34% 

834-  854 

84  — 88 

85§ 

844 

Btock 

4 % 

4 % 

4 % 

4 % 

102  —104 

102  —104 

103 

102 

10 

7 % 

7 % 

7 % 

7 % 

111-  12i 

ll|—  124 

*2  A 

HI 

Stock 

4 % 

4 % 

4 % 

4 % 

102  —104 

102  —104 

103i 

102| 

26 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

•• 

10 

64% 

64% 

64% 

6?% 

104-  log 

104-  log 

10ft 

lOg 

10 

6 % 

6 % 

6 % 

6 % 

134—  14 

13^ — 14 

10 

24% 

20  % 

20  % 

18  % 

284—  294 

28| ~ 29| 

100 

44% 

44% 

44% 

44% 

100  —102 

100  —102 

26 

18  % 

13  % 

13  % 

13  % 

51  — 63 

51  — 53 

52 

$100 

2 % 

84% 

4 % 

4 % 

93  — 95 

90  — 98 

•• 

$100 

4 % 

4 % 

4 % 

4 % 

77  — 79 

77  — 79 

* * 

1 

Nil 

Nil 

Nil 

Nil 

§ i 

a-  f 

• • 

i 

6 % 

6 % 

6 % 

6 % 

f — & 

t-  i 

•• 

1 

6 % 

6 % 

6 % 

6 % 

i~  4 

?—  s 

100 

6 % 

6 % 

6 % 

6 % 

107  - 1084 

107  — 108$ 

1073 

1074 

100 

5 % 

6 % 

6 % 

6 % 

120  —122 

120  —122 

I2l| 

120| 

10 

8 % 

6 % 

6 % 

6 % 

lOJ-  11 

104-  11 

10 

6 % 

6 % 

6 % 

6 % 

it'4-  10J 

104-  104 

6 

6 % 

6 % 

6 % 

5 % 

6|—  5| 

si—  54 

Stook 

84% 

84% 

84% 

34% 

98  —100 

98  —100 

•• 

100 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

100$ 

1 

7 % 

8 % 

8 % 

IS-  14 

1|-  U 

27/6 

1 

6 % 

6 % 

6 % 

6 % 

1ft — 1ft 

— In* 

100 

4 % 

4 % 

4 % 

4 % 

864-  884 

87  - 89 

874 

10 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  -102 

• • 

8 

6 % 

6 % 

6 % 

6 % 

7 a — b4 

7g  — 84 

• • 

100 

44% 

44% 

44% 

44% 

1004—1024 

1004-1024 

Cert, 

6 % 

6 % 

8 % 

6 % 

129  —132 

429  —182 

5 

8 % 

8 % 

8 % 

8 % 

6/a-  7ft 

641-  7ft 

74 

6 

6 % 

6 % 

6 % 

6 % 

6ft  644 

« • 

• • 

24 

Nil 

24% 

24% 

24% 

18-  13 

*8—  !i 

100 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

10 

7 % 

7 % 

7 % 

7 % 

13J—  13| 

m-  i3i 

13ft 

m 

100 

4 % 

4 % 

4 % 

4 % 

103  —105 

103  —105 

10 

Nil 

Nil 

Nil 

Nil 

1-  i 

}% 

16/- 

15/8 

10 

6 % 

8 % 

6 % 

6 % 

9 - 9§ 

9—94 

10 

Nil 

Ni) 

£2  6 

16  % 

9 — 10 

9 — 10 

100 

6 % 

6 % 

6 % 

6 % 

102  —101 

102  —104 

Rise  + 
or 

Fall  — 


Present 
Yield 
per  cent. 


A s.  d. 


+ 4 
+ 2 


Nil. 

4 18  0 
6 8 1 

4 18 


= ! 


+ 4 


+ 1 


6 8 2 
6 17  8 
1 16  2 
4 17  1 
4 18  6 
4 9 5 
6 9 9 
6 11  1 
6 14  8 
6 5 0 
2 3 11 
6 4 7 
4 8 3 
6 9 1 
4 16 
8 16  11 
6 14  3 
8 16  11 
8 18  5 
6 8 8 
4 5 9 
6 5 8 
4 8 3 


43 


+ 4 


7 l 2 

4 1 8 

5 13 
N 1 

6 8 

6 6 8 
6 10  7 
4 18  9 
6 9 1 
6 10  4 
4 8 11 

8 10  0 
8 18  6 
6 5 9 
4 14  9 
4 9 11 
8 18  6 
4 18  9 
4 7 10 
4 10  11 
6 10  1 
4 8 4 

3 16  4 
8 18  6 
6 1 10 
8 16  2 

Nil 

6 6 4 
15  0 0 

4 16  2 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
978,230 
882,387 

980.000 

100.000 
60,000 
60,000 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
188,801 
161,437 

1,478,658 

628,936 

100.000 
100,000 
600,000 
204,9401 

400.000 

1.116,868 

50,000 

50.000 
140,976 

200.000 
126,0001 
126,0001 
187,610 

46,304 

860,000 

86.000 

40.000 
800,000 
491,222 

460.000 
210,158 

1,890  690 

664.655 

654.655 
1,480,000 

86.000 

100.0001 


( Anglo-Argentine  TramB,  5 % Cum.  1st  Pref.,  I to  1 
, i 640,000  f 

Do.  6 % 2nd  Pref.,  800,001  to  1,300,000 
l>o.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  “A”  6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  CertB.  .. 

Do.  do.  64  % Loch  Leven  Debs, 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  44  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  4j  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do,  6 % Perp.  Deb.  Stock 

Do.  do.  44  % 2nd  Deb.  Stock  Red 

British  Insulated  and  Helsby  Cables 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. 

British  Thomson-HonBton  44  % lBt  Mort.  Debs, 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
1 276,001  to  475,000  / 

Do.  do.  4%  Mort.  Deb.  Stock 

tBrowett,  Lindley  A Co.,  Ord 

f Do.  do.  6 % Cum.  Pref.  . . 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6%  Pref.  .. 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do,  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610  . . 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880 
Do.  44  % 1st  Deb.  Stock 
Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Red 

Cape  E.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  460,000  . . 

Do.  do.  44  % 1st  Mort.  Deb,  Stoo 

Central  London  Railway,  Ord.  Stock . . 

Do,  do.  4 % Pref,  Stock  .. 

Do.  do.  Def,  do. 

City  and  South  London  Railway  ..  .. 

Crompton  A Co.,  Nos,  1 to  86,000  ..  .. 

I Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to 

1 900  of  £100.  and  901  to  11,028  of  A 60  Red. 


100 

1 

1 

6 

6 

6 

6 

100 

100 

100 

100 

40 

100 

10 

10 

Stock 

100 

6 

5 

100 

100 


100 

1 

1 

2 

2 

Stock 

Stock 

6 

6 

100 

5 

6 

Stock 

1 

1 

100 

Stock 

Stock 

Stock 

Stoek 


Nil 


6 % 


6 % 


<4-  4| 

44 — 44 
90?, — 92 
102  —105 
4ft-  4}4 
1ft-  lli! 

g- 

if-  24 
3|-  34 
24-  34 
96  — 99 
145  —150 
121  —125 
107  -110 

102  — 1C4 
1024  -1044 

8-  1 
24-  24 

84  - 87 
58  — 62 

7-74 
64-  64 

103  -106 

89  — 04 

a-  8 

48  — 52 

ft-  M 
14/6  to  15/6 

0 - 4 

0 - g 
41  — 46 
27  — 81 
44—  5 
44—  5 
101  —104 

if 4-  m 

68-  64 

105  -107 

ft — ft 

24-  n 

100  —100 

61  — 63 

85  — 87 
44  — 46 
E04-  81 4 

4-  1 

90  — 98 


4*-  4 n 
44  44 

90  - 914 
102  —105 
4ft — 4]4 
1ft — 1ft 
i-  U 
!?-  2* 
3g-  8J 
24-  34 
96  - 99 
144  —149 
121  —125 
107  —110 
102  -104 

102  —105 
g-  1 

24-  24 

84  - 87 
68  — 62 
1 — 74 
64-  61 

103  -106 

89  — 94 

a-  a 

48  — 62 
ft-  +4 
14/6  to  16/6 
0 - 4 

0 - 4 

41—46 
27  — 81 
44-  5 
4|—  6 
101  —104 
10  — 102 
ej — 6a 
105  -107 
ft — ft 
2ft-  2ft 
106  -109 
61  — 63 
81  — 86 
44  — 46 
294-  804 
4—  1 

90  — 98 


93/9 

88/9 

— A 

6 2 4 

6 11  1 

914 

i)i 

-4 

4 7 6 
4 16  3 

94/14 

91/3 

- 1 

4 4 3 

8 19  2 

37  6 8 

16  1 4 

7 10  11 

6 14  8 

5 14  7 

1464 

146 

— i 

6 7 5 

123 

122 

4 16  0 

4 10  11 

4 6 7 

1044 

10  .’4 

4 6 2 

15/- 

Nil 

63/14 

5 6 8 

864 

84 1 

0 14  11 

7 5 2 

7ft 

6 13  4 

6? 

4 113 

4 4 11 

4 16  9 

Nil 

49J 

484 

7 13  10 

Nil 

Nil 

Nil 

Nil 

9 16  8 

14  10  2 

4 10  0 

6 0 0 
4 6 7 

ioa 

10 

- 4 

6 10  4 

- 4 

4 8 11 

4 4 1 

Nil 

46/- 

44/9 

5 12  8 

107 

1064 

3 18  5 

62 

6 3 2 

e44 

— i 

4 13  O 

43 

6 8 8 

294 

4 15  3 

15  1 8 

•• 

6 7 6 

• Unleii  otherwise  stated,  aii  shares  are  fully  paid. 


f A perio  of  nine  months, 


From  Manonester  Share  List, 


Contlnnad  on  next  pn  (in 
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THE  ELECTRICAL  REVIEW.  [Voi.  65.  No.  1,070,  November  20, 1909. 


Si&KE  List  OF  ELECTRICAL  COMPANIES. — OonHnum., 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. -(Oontitxutd) 


Present 

Issne, 

HAMS. 

Stock 

or 

Share. 

Dividends  tor  the 
last  four  years. 

Closing 

Quotations 

Nov.  16th. 

Closing 

Quotations 

Nov.  23rd. 

UuBlneBB  done 
week  ended 

Nov.  23rd,  1909. 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  cer  t. 

260,000 

Diok,  Kerr  & Oo.,  1 to  260,000  

* 

1 

1906. 
10  % 

IttOtt. 
10  % 

1907.  I 

10  % 

1908 
10  % 

1 - 14 

V - 14 

Highest 

21/LCJ 

LiOWrtoC. 

20/74 

£ s. ”37 
8 17  9 

805  000 

Do.  do,  6 % Cam.  Pref.,  1 to  805,000 

1 

6 % 

6 % 

6 % 

6 % 

1 - 14 

1 - 14 

21/3 

5 6 8 

271,030 

Do.  do,  4J  % Deb.  Stock 

100 

44% 

44% 

44% 

44% 

100  -103 

100  —103 

4 7 5 

60,000 

Dublin  United  Trams.  (1898),  6 % Prel.,  1 to  60,000 
Edison  & Swan  Utd.,  “A”  shs.,  4/3  pd.,  1 to  99,261 

10 

8 % 

6 % 

6 % 

6 % 

12? — 13? 

121 — 13! 

.. 

4 7 8 

99,281 

6 

44% 

4*% 

24% 

14% 

32"”  3^2 

22/6 

21/9 

34  5 8 

17.189 

Do.  11  A ” shares,  01 — 017,139 

5 

44% 

44% 

24% 

24)6 

1 - 14 

1 - 14 

-14 

8 6 8 

807,895 

Do,  4 % Deb.  Stock  Red.  . . 

100 

4 % 

4 % 

4 % 

4 % 

68  — 73 

66  — 71 

68 

6 12  1 

67,720 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

6 % 

6 % 

5 % 

5 % 

82  — 85 

81  — 84 

-1 

6 19  1 

112,100 

Sleotrie  Constrnotion,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

1-  S 

i-  4 

23/9 

22/6 

Nil 

81,390 

Do.  do.  7 % Cum.  Prel.,  1 to  81,890. . 

2 

7 % 

7 % 

7 % 

7 % 

14-  11 

14-  il 

.. 

10  4 0 

26,000 

General  Eleotric  Co.  (1900),  5 % Cum.  Prel. 

10 

5 <4 

r> 

6 % 

6 % 

6 % 

8-84 

8-84 

. . 

5 17  8 

200,090 

Do,  do  4 % Mort  Deb 

Stook 

4 -4 

a 

4 % 

4 % 

4 % 

83  — 87 

83  — 87 

• . 

4 12  0 

78,000 

Gt.  N.  & City  Rail.  Prel.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

4 81 

D 

4 % 

4% 

Nil 

l-  1 

4 1 

• • 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Prel. 

10 

7 9 

t, 

7 % 

7 % 

i0i—  io| 

101—  10? 

6 10  8 

80,000 

Do.  do.  6 % Mort.  Debs. 

100 

5 8 

£> 

6 % 

5 % 

6 % 

102  — 103| 

102  —108 

-4 

4 16  10 

40,000 

Henley’B  (W.  T,),  Telegraph  Works,  Ord.  .. 

5 

16°, 

6 

lb  % 

16% 

15  % 

124-  is| 

12  — 12? 

121 

124 

5 17  8 

40,000 

Do.  do.  4A  % Prel 

6 

449 

8 

44% 

44% 

54-  54 

54—  54 

4 1 10 

160,000 

Do.  do.  4j  % Mort.  Deb.  Stook 

Stook 

44% 

44% 

44% 

44% 

106  —108 

106  —108 

isj 

4 3 4 

60,000 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

10% 

% 

to  % 

10  % 

15!-  164 

15?-  164 

.. 

• • 

6 1 3 

87,600 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

i-  l 

• . 

Nil 

10,000 

) Do.  do.  Prel.,  fully  paid  .. 

10 

5 % 

6 % 

b % 

5 % 

44—  5 

44—  5 

• • 

10  0 0 

600,070 

London  United  Trams.  (1901),  1 to  60,007  .. 

10 

3 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

.. 

Nil 

899,980 

Do.  do.  60,008  to  100,000 

10 

3 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

. . 

Nil 

126,000 

Do.  do.  6 % Cum,  Prel.,  1 to  126,000 

10 

5 % 

6 % 

6 % 

s?% 

21-  2J 

2g-  21 

— i 

13  0 10 

1,831,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  .. 

100 

4 % 

4 % 

% 

4 % 

67  — 70 

66  — 69 

36R 

36? 

6 15  11 

6,732,062 

Metropolitan  Consolidated  

100 

21% 

1 % 

4% 

4% 

36S—  37} 

361-  86! 

2 

2 14  5 

2,640,914 

Do.  Surplus  Lands 

100 

2S° 

Nil 

2f% 

2|% 

64  -66 

64  — 66 

654 

644 

4 3 4 

8,235.000 

Do.  District 

100 

Nil 

Nil 

Nil 

is?-  161 

154-  16 

1614 

Nil 

891,337 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

41-  14 

kl-  il 

6 10  11 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

— 32 

Nil 

600,000 

Do.  do.  6 % Cum.  Pref.  . . 

1 

5 % 

5 % 

5 % 

5 % 

il 

93"—  9^ 

6 8 1 

695,600 

Do.  do  41  If.  Deb.  Stook  Red. 

100 

44% 

14% 

44% 

44% 

93  - 96 

1271 

1254 

+ i 

4 13  9 

10,823,200 

Mexico  Trams  Co.,  Common  Stock  . . 

1244—1274 

125  —128 

*9,000,000 

Do.  1st  Mort.  50-year  5%  Gld.  Bds. 

. . 

4% 

5 % 

91  — 93 

91  — 93 

911 

91 

5 7 6 

245,500 

Potteries  Electric  Tra  tion  

1 

4 % 

4 % 

Nil 

i | 

i — i 

6 i7  11 

245,500 

Do,  6 % Cum.  Pref 

1 

5 % 

6 % 

5 % 

5 % 

£ — 1 

i — 1 

245,000 

Do.  4i  % Deb,  Stock  

100 

44% 

,4% 

44% 

44% 

84  — 87 

84  — 87 

sif 

344 

6 8 6 

87,850 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

1a  % 

174% 

15  % 

344-  36 

34£ — 36 

5 0 0 

140,000/ 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 

Underground  Eleotric  Railway,  6%  Prior  Lien  .. 

100 

4 % 

4 % 

1 % 

4 % 

1004 -1024 

101  —108 

1001 

1003 

8 18  1 

1,000,000 

• . , 

5 % 

100  -101 

100  —101 

.. 

4 19  0 

2,800,000 

Do.  do.  4J%  Bonds 

44% 

86  — 88 

86  — 88 

87 1 

871 

5 2 3 

4,900,000 

Do.  do.  6%  Income  Bonds 

. , 

31  — 33 

31  — 33 

321 

314 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

6 

Nil 

Nil 

10  % 

Nil 

1-  4 

1 — 1 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

6 % 

6 % 

11-  21 

2-24 

• • 

2 8 4 

246,495 

Do.  % 1st  Mort.  Deb.  Stock  

4 % 

4 % 

4 % 

4 % 

74  - 79 

74  - 79 

5 13 

15.000 

70.000 
BJ.449 

9,551 
8 1 .,87b 

81.000 

80,000 

80,000 

446,730 

49,480 

176,0001 

70,596 

40.000 
400,000/ 

800,000 

50.000 

60.000 

960.000 

40.000 

65.000 
400,000/ 

400.000 

80.000 
B0, 000 

480.600 
*8,160,000 

10,000 

10,000 

90.000 

16.000 
*1,876,000 

21,000 

90.000 

111.000 

70.000 
882,865 

200,000 

76,121 

286,000 
248,000/ 
*6,000,000 

18,586,000 
*i,  400, 000 
*12,000,000 
>60,000 
180,491 

18 1. 600 
126,500 

10,862 

20,000 

60,000 

119,694 

100,000 

200,000 

40.000 

80.000 
160,000/ 

12,000 

86,000 

120,000 
142,968 
224,620 

80,000 
60  000 

276,000 

808,000 

110,000 

81,279 


ELECTRICITY  SUPPLY  COMPANIES. 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

54% 

64% 

64% 

64% 

44- 

- 4g 

44-  4g 

5 2 1 

Do.  do.  44  % 1st.  deb.  stook  . . 

100 

44% 

4 h% 

44% 

91  - 

- 94 

91  — 94 

71 

4 13  9 

Brompton  & Kens.  Eleo.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

6 

10  % 

10% 

10  % 

10  % 

64- 

- 74 

64-  74 

6 13  4 

6 

7 % 

7 % 

7 % 

7 % 

6*- 

- 74 

64—  74 

. . 

4 13  4 

Central  Eleotric  Supply  4 % Guar.  Deb.  Stock 

100 

4 % 

4 % 

4 % 

4 % 

97  - 

-100 

97  -ICO 

80/- 

8 18  6 

Charing  C'rosi  and  Strand  Eleotricity  Supply 

5 

6 % 

5 % 

5 % 

b % 

34- 

- 4 

31—  4J 

+ 4 

6 1 3 

Do.  do.  do.  44  % Cum.  Pref, 

Do.  " City  Undertaking  ” 44  % Cum,  Prf . 

6 

44% 

44% 

44% 

44% 

48- 

- 41 

41-  4! 

80/- 

— a 

4 14  9 

6 

4i% 

44% 

44% 

44% 

- 4? 

8| — 41 

5 6 11 

Do.  do.  4 % Deb.  Stook  Red. 

100 

4 % 

4 % 

4 % 

4 7o 

98  - 

-101 

98  -101 

8 19  8 

Chelsea  Electrioity  Supply,  Ord 

5 

6 % 

44% 

44% 

44% 

32- 

- 31 

loi 

6 16  2 

Do.  do.  44  % Deb.  Stock  Red.  .. 

Stook 

44% 

44% 

44% 

44% 

100  - 

-103 

100  —103 

4 7 6 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,696 

10 

6 % 

6 % 

6 % 

6 % 

10  - 

- 104 

10  - 104 

logs 

5 14  3 

Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

10 

8 % 

6 % 

6 % 

6 % 

H|- 

- 12| 

11?-  12| 

124 

4 12  4 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd. 

5 % 

5 % 

5 % 

6 % 

121  - 

-124 

121  —124 

4 0 8 

Do,  44  % 2nd.  Db.  Stk.,  Prov.  Crts.,  all  pd. 

l66 

44% 

44% 

44% 

44% 

ICO  - 

-103 

100  —103 

4 7 6 

County  of  Durham  Eleotrical  Power,  Ord 

5 

4 % 

4 % 

2 % 

14- 

- 2 

14-  2 

5 0 0 

Do.  do.  do.  6 % Pref.  .. 

6 

6 % 

6 % 

6 % 

6 % 

24- 

- 31 

21-  3g 

. . 

7 8 2 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

Stock 

6 % 

934- 

- 954 

93s)—  951 

*7g 

'74 

6 4 9 

Oounty  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 

10 

6 % 

6 % 

6 % 

6 % 

7jj- 

- 81 

74—  8 

- i 

6 6 0 

Do.  do.  6 % Pref.,  40,001—60,000 

10 

6 % 

6 % 

6 % 

6 % 

102- 

- Hi 

log-  114 

1031 

6 7 10 

Do.  do.  44  % Deb.  Stock 

44% 

44% 

44% 

44% 

105  - 

-108 

105  —108 

4 3 4 

Do.  do.  44  % 2nd.  Deb.  Stook  .. 

Stook 

44% 

44% 

44% 

44% 

98 

-101 

93  -101 

.. 

4 9 1 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares  .. 

6 

4 % 

Nil 

Nil 

Nil 

" if* 

1 — fa 

• • 

Nil 

Do.  do.  6 % Cum.  Pref 

5 

6 % 

8 % 

Nil 

Nil 

“ B 

4-  „ 1 

- 1 

Nil 

Do.  do.  44  % 1st  Mort.  Deb.  Stk, 

100 

44% 

44% 

44% 

44% 

67  - 

- 60 

57  — 60 

57 

7 10  0 

Electrical  Dev. Co. of  Ontario,  6%  IstMtg.Gold  Bnds. 

*500 

6 % 

91  - 

- 91 

91  - 94 

6 6 6 

Folkestone,  1 to  10,000  

6 

54% 

64% 

64% 

64% 

42- 

- 41 

4g-  41 

.. 

6 12  10 

Do.  6 % Cum.  Pref.,  1 to  10,009 

5 

6 % 

6 % 

6 % 

6 % 

- 6g 

4®  5$ 

.. 

. . 

4 13  0 

Do.  44  % 1st  Deb.  Stock  

100 

44% 

44% 

44% 

44% 

97 

-100 

97  -100 

4 10  0 

Hove,  1 to  16,000  

6 

9 % 

9 % 

84% 

84% 

6?- 

- 7} 

7—74 

+ 4 

6 13  4 

Kaministiquia  Power  Co.,  6 % Gold  Bnds 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

5 % 

100 

-102 

100  —102 

.. 

4 18  0 

5 

10  % 

10  % 

10  % 

8 % 

7 

- 71 

7-74 

. . 

6 4 1 

Do.  do.  do.  4 % Deben.  Stk. 

Stook 

4 % 

4 % 

4 % 

4 % 

95 

- 98 

95  — 98 

• , 

4 1 8 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

8 

4 % 

4 % 

24% 

3 % 

18- 

- 2 

18-  2 

4 8 11 

Do,  do.  do  6 % Pref.  .. 

5 

6 % 

6 % 

6 % 

6 % 

44 

- 61 

4|-  6| 

- 4 

6 17  1 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Stook 

4 % 

44% 

44% 

4 % 

93 

-97  • 

93  — 97 

4 2 6 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

6 

10  % 

8 % 

64% 

6 % 

3? 

- 41 

3|-  41 

93/9 

6 17  8 

Do.  44  % Cum.  Pref,  1—71,106  . . 

5 

4*% 

44% 

44% 

44% 

4g 

- 5 

— 6 

4 10  0 

Do.  44  % 1st  Mort.  Deben.  Stock 

44% 

44% 

44% 

41% 

106 

-109 

106  —109 

35? 

. . 

4 2 7 

Do.  84  % Mort.  Deoen.  Stock  Redem. 

Stook 

84% 

84% 

84% 

34% 

834 

- 864 

834-  864 

814 

4 0 11 

Mexican  Eleotrio  Light  Co..  5%  1st  Mtg.  Gold  Bnds 

6 % 

6 % 

6 % 

6 % 

80-4 

- 824 

80.^ — 82?j 

82 

6 1 3 

Do.  Light  and  Power  Co.,  Ltd.,  Common 

*100 

34% 

71 

- 75 

71  - 75 

73 

4 13  4 

Do.  do.  7%  Cum.  Pref.  Stk. 

Stock 

7 % 

102 

-100 

102  —106 

1038 

6 12  1 

Do.  do.  5%  1st  Mtg.GoldBnds. 

6 % 

81 

- 86 

84  - 86 

85g 

844 

6 16  a 

Midland  Eleotric  Corporation  44  % let  Mort.  Deb. 

l66 

44% 

<4% 

44% 

44% 

98 

-100 

98  —100 

4 10  0 

Newoastle-on-Tyno,  1 to  137,600  

6 

B % 

8 % 

8 % 

24% 

4 

- 44 

4 - 44 

2 16  1 

Do.  5 % Pref.,  1 to  187  600  .. 

6 

6 % 

6 % 

6 % 

6 % 

4 

- 44 

4 - 44 

5 10  a 

1 North  Metropolitan  Electric  Power  Supply  Co., ) 

100 

99 

- 101 

99  —101 

1 6 % Mortgages  (Red.),  Nos.  1 to  1.265  J 

121 

6 6 0 

Notting  Hill  Eleotric  Lighting 

10 

74% 

74% 

74% 

7 % 

12} 

121—  181 

Oxford,  1 to  96  and  407  to  20,810  

6 

7 % 

7 % 

7 % 

0 

- 04 

6 — 0$ 

. . 

6 7 8 

Do.  4 % Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

95 

- 98 

95  — 98 

4 1 8 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 

1 

24% 

6 % 

8 % 

1ft 

- lil 

14-  18 

31/3 

lfl 

4 18  6 

Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

1 

6 % 

6 % 

6 % 

6 7c 

1ft 

l.ft—lft 

23/6 

6 19  U 

Do.  do.  6%  Deb.  Stk.  Red 

100 

6 % 

6 % 

6 % 

6 % 

103 

-106 

103  —106 

4 14  4 

St.  James'  and  Pall  Mall  Electrio  Light,  Ord. 

6 

124% 

10  % 

10  % 

10  % 

84 

- p 

84-  9 

6 7 0 

Do.  do.  7 % Pref.  20,081  to  40,080 

6 

7 % 

7 % 

7 7c 

7 

- 74 

7—74 

5 11  1 

Do.  do.  34  % Dob.  Stock  Red.  .. 

100 

8 % 

84% 

34% 

84 

- 88 

84  — 83 

• . 

.. 

3 19  7 

flmithfleld  Markets  Eleotric  Supply,  Ord 

5 

4 % 

Nil 

Nil 

il? 

~ Ifl 

1-  14 

. . 

+ & 

Nil 

South  London  Eleotrio  Supply,  Ord 

4 

4 % 

B % 

4 % 

6 % 

2r 

- 3 

25-  8 

• . 

6 13  4 

South  Met.  Eleo.  Lt.  & Power,  Ord 

1 

34% 

24% 

24% 

24% 

TA 

■fa — TWa 

2i/io4 

4 8 11 

Do.  do.  7 % Pref 

1 

7 % 

7 % 

7 % 

7 % 

ift 

- 1ft 

ift-  ift 

6 17  11 

Do.  do.  44  % 1st  Deb.  Stk. 

100 

44% 

14% 

44% 

447c 

100 

-108 

100  —103 

102? 

.. 

4 7 6 

Urban  Eleotrio  Bapply,  Ord 

Do.  do.  6 % Cnm.  Pref 

6 

6 % 

6 % 

6 % 

6 % 

2 

— J 

g—  1 

25  6 8 

6 

6 % 

6 % 

6 % 

6 % 

U 

lj 

H-  1! 

I " 

14  5 4 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Red. 

Victoria  Falls  Power  Co.,  Pref.  Nob.  1 to  800,000  . . 

100 

14% 

44% 

44% 

447c 

714 

- 784 

744  - 784 

5 14  3 

1 

6 % 

§2 

- Si 

1-  48 

18/- 

+ 

6 6 8 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cam.  Pref,  Re- 

5 

13  % 

13  % 

10  % 

1°  % 

8a 

- 81 

88—  Hi 

5 12  8 

0 

6 % 

44% 

44% 

44% 

4* 

- 61 

41-  61 

. . 

4 5 9 

daced  from  5%  sinoe  31st  Deo.,  1905) 

* CnloBB  otherwise  statod,  ell  shares  ere  fall;  paid.  t Quotations  on  Liverpool  Blook  Exchange,  Interim  Dirldend. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  OCTOBER.  1909. 


As  regards  the  export  section  of  electrical  business,  but  little 
movement  has  occurred  as  compared  with  the  preceding  month, 
when,  it  will  be  remembered,  the  total  was  below  the  average  of 
the  year.  The  import  section,  however,  shows  an  upward  tendency, 
having  reached  the  highest  figure  recordel  this  year,  tbank9  to 
lamp  importations. 

The  gross  export  total  was  £265,523,  an  amount  which  includes 
£28,324  worth  of  telegraphic  material,  and  leaves  £237,199  as  the 
total  of  general  business,  comparable  with  £294,753  in  October, 
1908 

Of  the  various  items,  the  totals  of  electrical  machinery,  and  tele- 
phonic and  telegraphic  material  show  a fall  compared  with  the 
previous  month,  this  being  more  than  counterbalanced  by  increased 
totals  in  the  majority  of  other  sections. 

As  regards  the  imports,  which  amounted  to  £164,246— showing  a 


recovery  after  the  depressed  returns  of  some  months  past— this 
total  compares  with  £138,462  in  September,  and  includes,  as  the 
most  prominent  item,  £60,000  worth  of  lamps. 

It  is  interesting  to  note  that  this  item  is  some  £10,000  in  excess 
of  that  recorded  in  October  last  year,  despite  the  additional  lamp 
factories  which  have  been  established  in  this  country  in  the 
meantime.  . 

Machinery  imports  were  somewhat  higher,  and  telegraphic- 
telephonic  imports  some  £6,000  less  than  in  September. 

The  re-export  section  at  £13,830  is  some  £4,000  less  than  in 

September.  „ , . . 

Japan,  India  and  the  Argentine  figured  as  the  most  prominent 
purchasers  of  the  month,  while  Germany,  with  a total  of  £107,673 
imports  (including  nearly  £48,000  worth  of  lamps),  retained  its 
usual  position  as  aa  importer. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Country  receiving  exports  and  importing. 


a?  g 
© e* 


Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands  

Belgium  ... 

France  

Portugal,  Madeira  and  Portuguese  Africa 

8pain  and  Canary  Isles  

Italy,  Austria-Hungary  and  Switzerland 
Greece,  Bulgaria,  Roumania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus 


U.S.A.  and  Philippines 

Canada  and  Newfoundland  

Bermudas,  British  West  Indies  and  British 
Guiana 

Mexico,  Colombia,  Panama  and  Venezuela  .. 
Peru  and  Uruguay 

■ Chile  

Brazil  ...  

Argentine  

Egypt  

Tripoli,  Tunis,  Morocco  and  Persia 

British  West  Africa  and  St.  Helena  ... 

Cape  of  Good  Hope  ... 

Natal 

Rhodesia  and  Transvaal  

Zatzibar,  Brit.  East  Africa,  Mauritius  & Aden 

China  and  Siam  

Japan  

Java  

India 

Ceylon  

Straits  Settlements  and  Fed.  Malay  States... 
Hong  Kong  

West  Australia 

8outh  Australia 

Victoria 

New  South  Wales 

Queensland  

Tasmania  ..  

New  Zealand  


£ 

131 

249 

170 

136 

85 

48 

8 

15 

91 

10 

35 

170 

84 

4 

173 

11 

588 

1,373 

336 

48 

25 

718 

1,077 

2,072 

25 

1,405 

544 

11 

2,181 

26 
97 

229 

113 
- 372 
967 
1,528 
88 
6 

1,179 


Total,  £ 16,428 


Wires  and  cables, 
rubber  and  other 
insulations. 

Electrio  lighting 
fittings  and 
accessories. 

Electric  lamps 
and  parts. 

Electric  meters 
and 

instruments. 

Electrio 

machinery. 

Electrically- 

driven 

machinery. 

Batteries  and 
accumulators. 

Carbons. 

Telephonic  cabl6 
and  apparatus 
and  electric  bells. 

Telegraphic 
cable  and 
apparatus. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

90 

125 

93 

40 

2,473 

81 

...  J 

1,056 

343 

46 

14 

11 

325 

3u 

63 

76 

707 

122 

109 

885 

• •i 

54 

978 

293 

25 

87 

322 

778 

18 

178 

144 

96 

490 

16 

1,751 

... 

118 

126 

15 

248 

6 

1,960 

1,160 

42 

... 

62 

1,054 

517 

100 

50 

80 

585 

850 

46 

14 

47 

329 

228 

460 

897 

2,272 

111 

43 

472 

... 

26 

508 

30 

22 

16 

70 

275 

12 

... 

15 

821 

11 

44 

731 

... 

468 

... 

5,213 

649 

511 

140 

1,951 

2,201 

1,532 

30 

19 

25 

2 333 

10 

165 

122 

31 

45 

27 

455 

2,324 

28 

8 

577 

190 

190 

13 

10 

437 

... 

... 

181 

43 

415 

66 

289 

40 

601 

200 

96 

Ill 

242 

20 

315 

679 

467 

54 

3,867 

49 

li 

”73 

18 

341 

6,395 

278 

1,044 

827 

21,559 

49 

748 

4,420 

667 

195 

99 

79 

328 

18 

219 

54 

141 

212 

945 

... 

13 

750 

13 

37 

104 

65 

116 

94 

5 

796 

251 

404 

123 

565 

175 

81 

136 

"97 

9,275 

86 

280 

75 

1,545 

110 

49 

420 

129 

6,645 

253 

887 

195 

3,131 

32 

216 

15 

' 45 

14 

39 

... 

39 

100 

119 

2 006 

127 

119 

21 

1,388 

99 

2,782 

10 

109 

9^066 

806 

14,808 

78 

90 

1,417 

11,377 

34 

6 

L,887 

7,755 

2,948 

2,661 

495 

8,409 

L0,037 

2,521 

212 

353 

1,271 

56 

104 

131 

110 

363 

53 

298 

23 

284 

472 

248 

468 

28 

626 

82 

56 

84 

215 

171 

4,571 

34 

342 

1,908 

... 

11 

76 

166 

20 

20 

284 

356 

630 

366 

16 

153 

’ 56 

304 

153 

70 

3,218 

89 

... 

108 

5,116 

71 

507 

240 

929 

ioo 

289 

69 

3,072 

64 

2 867 

411 

678 

393 

4,990 

2,958 

225 

283 

122 

65 

226 

518 

14 

30 

344 

1,872 

360 

462 

49 

1,717 

46 

12 

520 

355 

67,294 

8,508 

11,376 

7,435 

84,104 

15,002 

11,178 

1,644 

1 14,230 

28,324 

United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Norway,  Sweden  and  Denmark 
Germany... 

Holland  ... 

Belgium  ... 

France  

Spain  

Switzerland 
Italy 

Austria-Hungary 
United  States  ... 


£ 

£ I £ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

5 

42  8 

81 

1,152 

200 

356 

4,111 

627 

12,858  2,119 

47,931 

2,204 

22,077 

50 

1,408 

8,406 

10,095 

3,195 

38 

8 

102 

6 

537 

1,698  86 

275 

177 

776 

11 

334 

488 

3.907 

12 

160  684 

4,740 

241 

2,337 

... 

1,200 

3,599 

1,709 

214 

... 

195 

... 

14 

22 

106 

135 

1,714 

8 

2 

19 

162 

29 

1,032  77 

2 

428 

22 

463  11 

578 

13 

32 

1,133 

26 

2,174 

1,148  743 

2,5)89 

6,915 

3,494 

431 

257 

120 

3,320 

17,423  3,728 

59,709 

2,757 

35,024 

3,763 

3,771 

14,199 

20,55.2 

£ 

4,f89 

1,157 

3,025 

1,981 

2,556 

4,721 

2,«'50 

4.248 

I, 251 
450 

7,323 

9,561 

412 

3,658 

1,047 

2,091 

6,190 

37,433 

1,681 
1 C06 
1,219 

3.249 
13  143 
13,446 

381 

8.066 

39,301 

823 

38,843 

1,448 

2,547 

7,337 

1,958 

4,370 

II, 424 
14,333 

1,377 

36 

6,292 

265,523 


£ 

5,955 
107.673 
3,349 
8 289 
14,682 
409 
2,172 
1,568 
2,278 
17,871 

164,246 


Various  countries,  mainly  as  above 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 

2,458 


£ 

£ I 

£ 

£ 

£ I £ 

£ I £ I £ 

2,156 

1,537 

... 

2,292 

3,802 

331  1,254 

Total  Exports  £265,523.  Total  Re-Expobts  : £13,830.  Total  Imposts:  £164,246. 

Note  — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  oontain  many  amounts  relating  to  " goods  ” otherwise  unclassified,  the  latter,  doubtless,  consisting  of  Bimilar 
materials  to  those  appearing  in  adjacent  columns. 
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CABLE-FAULT  LOCALISATION  GRAPHS  IN 
PRACTICE. 


By  EDWARD  RAYMOND-BARKER. 


{Concluded  from  page  833.) 


The  Rymer-Jones  Slide  Resistance  as  a Calibrator. 

In  the  present  series  of  articles  on  graphic  methods  of 
cable-break  localisation,  a brief  note  concerning  a con- 
veniently improvised  mil-ammeter  may  be  found  not 
inapposite.  Mr.  J.  Rymer-Jones  has  shown  how  an  effective 
mil-ammeter  may  be  arranged  by  a combination  of  the' 
Sullivan  (marine  pattern)  galvanometer,  with  the  Rymer- 
Jones  slide  resistances. 

The  Rymer-Jones  slide  resistances  (shown  in  fig.  54), 
although  applicable  to  many  test  methods,  are  designed 


Fia.  54. 


primarily  as  an  improved  form  of  Ayrton-Mather  universal 
shunt  (U.S.). 

The  following  note  summarises  the  methods  by  which 
these  slide  resistances  can  be  used  to  calibrate  the  gradu- 
ated scale  of,  e.g.,  a Sullivan  marine-type  galvanometer 
(g)  enabling  this  last-mentioned  apparatus  to  be  utilised  as 
a mil-ammeter  in  cable-fault  localisation  tests  ashore  or 
afloat. 

It  may  happen  that  a mil-ammeter  is  not  available,  whilst 
a second  Sullivan  galvanometer,  generally  used  for  d.r.  tests, 
may  happen  to  stand  handy. 

Fig.  55  shows  comparatively  the  theoretical  and  practical 
arrangement  of  the  Rymer-Jones  slide  resistances  considered 
as  a galvanometer  universal  shunt,  one  of  the  many  uses  to 
which  this  apparatus  is  applicable. 

Letters  between  brackets  give  the  lettering  as  used  in 
practice  on  the  outside  of  the  apparatus. 

This  apparatus,  though  based  on  the  principle  of  the 
Ayrton-Mather  U.S.,  involves  a distinctly  improved  principle 
of  sliding-contact  construction,  whereby  a fully  ample 
number  of  possible  shunt  adjustments,  within  a conveniently 
limited  superficial  area,  are  obtained  for  a minimum  number 
of  sliding  contacts,  viz.,  99  x 54  = 5,346  different  slide 
values,  with  only  three  sliding  contacts  (in  practice,  plati- 
num working  against  gold). 

The  said  arrangement  possesses  obvious  advantages  : (1) 
Minimum  change  of  resistance  at  contact  points,  and  greatly 
reduced  risk  of  contact  trouble  due  to  accidental  grit  or 
other  foreign  matter.  (2)  Simplicity  of  the  formula  for 
combined  resistance  of  the  shunted  galvanometer. 

Fig.  55  shows  the  Rymer-Jones  U.S.,  as  consisting  of  a 
series  of  99  coils,  each  of  100",  or  a total  of  9,900  ohms, 
connected  between  two  other  series,  each  of  the  last- 
mentioned  series  totalling  100  ohms.  Thee  terminals  goto 
two  armB  or  contacts  rigidly  inter-connected,  which  slide 
along  the  two  100-ohm  series,  so  that  the  more  one  series  is 
brought  between  the  r terminals,  the  more  the  other  is 
excluded,  and  vice  versa. 

Thus  between  the  n terminals  there  is  a constant  resistance 
of  10,000'",  that  is,  9,900"’  plus  10010  made  up  of  either  one, 
or  the  other,  or  parts  of  both  of  the  two  1 00-ohm  series. 


In  mil-ammeter  and  other  special  work  (as  in  the  case  of 
the  Rymer-Jones  special  test  to  localise  a high-resistance 
break-end)  a knowledge  of  the  combined  g and  8 resistance 
is  sometimes  needful. 

In  fig.  55  a and  b are  two  resistances  in  simple  shunt 
with  each  other. 

When  Tj  and  t2  are  on  the  zero  contacts  of  their' respective 
series,  b becomes  nil ; in  other  words,  g and  its  constant 
shunt  of  10,000w  (or  whatever  the  total  may  be)  are  short- 
circuited. 


Fig.  55. 

In  the  theoretical  diagram,  fig.  55: — 

nx  ~ slide  reading  of  t3  working  to  the  right  by  hundreds 
of  ohms. 

n2  = slide  reading  of  t,  working  to  the  left  by  one  or 
more  units. 

Note. — The  two  (out  of  the  three)  sliding  contacts  from 
which  readings  are  taken,  are  drawn  as  double  arrow  heads. 

Let  the  total  slide  reading  of  nx  and  n2  be  called  n,  and 
let  g = galvanometer  resistance. 

' s 

It  has  been  shown  that  the  total  slide  value  = [99  x 
100]  -L  100  = 10,000  which,  in  this  particular  pattern  of 


Fig.  56a. 
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* . A B 

pression,  viz.,  — — 
A -r 

branch  circuits. 


gives  the  joint  resistance  of  the  two 


[G  + (10.000  - n)]  n _ [g  + (10,000  - ■»)]  n. 
G + 10,0U0  —n  + n G + 10,000 


Fig.  56  shows  respectively  :— 

(a)  Tests  for  calibrating  G for  use  as  a mil-ammeter. 

(b)  Use  of  G as  mil-ammeter  in  an  ordinary  Wheatstone 
bridge  two-current  test  to  localise  a cable  break. 

Mainly  there  are  two  methods  for  calibrating  the  scale  of 
G,  though  variations  and  refinements  for  various  require- 
ments are  elaborated  in  an  article  by  Mr.  J.  Rymer- Jones 
in  the  Electrical  Review  for  August  11th,  1905. 

Method  A. — Connections  as  in  fig.  56a.  Contacts  Tj  and 
Ta  respectively  moved  to  extreme  slide  limits  viz.,  to  9 J 

and  to  100.  . . , 

One  or  two  Leclanche  cells  of  v volts  are  joined  ilp  ready 
for  application  through  shunted  G,  and  an  extra  inserted 
resistance  of  a thousand  times  as  many  ohms  as  there  are 
volts  in  v. 

For  instance,  if  v = 1*485  volts,  inserted  resistance  = 
1,485  ohms;  or  if  v = 2*97  volts,' resistance  = 2,970 

ohms. 

The  shunted  G is  then  further  shunted  by  a coil  of  com- 
paratively stout  wire  (w)  of  German  silver,  and  of  only 
:2  or  3 ohms  resistance,  the  said  shunted  system  being, 
therefore,  reduced  to  a practically  negligible  resistance. 

w is  experimentally  adjusted  until,  on  the  completion  of 
the  aforementioned  circuit,  any  required  convenient  deflec- 
tion is  obtained,  say,  10  divs.  or  100  divs. 

Now,  any  deflection  obtained  under  these  conditions  neces- 


sarily represents 


1*485® 

1,485“ 


2*97v 

, or  again  tliafc  is>  °'001 


amp.  = 1 m.a. 

The  shunted  G is  now  ready  for  use  as  a mil-ammeter  (as 
in  fig.  56b),  on  which  a deflection  of  310  divs.  (w  having 
been  adjusted  to  give  100  divs.  for  1 m.a.),  would  approxi- 
mately represent  3*1  m.a.,  or  520  divs.  = 5*2  m.a. 

To  reduce  the  sensitiveness  of  these  readings,  the  operator, 
instead  of  lessening  still  further  the  resistance  of  w,  may 
move  the  slide  contacts  t2  (and,  for  final  adjustments,  t,) 
from  the  maximum  limit  to  convenient  points  along  the 
slide  adjustments,  thereby  causing  v to  produce  any  desired 
decrease  in  number  of  scale  divs.  for  the  given  milliampere 
of  current  already  explained. 

Method  B.— There  need  not  be,  in  the  beginning,  any 
exact  adjustment  of  w as  long  as  this  resistance  is  sufficiently 
low  to  bring  the  G spot , deflected  by  the  calibrating  battery, 
within  scale  limits. 

Any  desired  calibration  of  the  G scale  used  as  a mil- 
ammeter  may  be  effected  by  the  sliding  contacts  t2  and  T,. 

In  an  actual  example  in  the  writer’s  personal  experience, 
with  T,  and  Tt  of  the  U.S.  at  maximum  limits  of  9,900  and 
100,  the  extra  shunt  w of  about  3“  reduced  the  deflection  of 
G to  considerably  over  100  divisions. 

■ - Then,  by  adjusting  t2  and  Tp  the  following  scale  deflections 
were  obtained  - 


100  divisions  with  slide  reading  at  9,874 
20  „ „ „ 4,862 


and  as  the  deflection  limit  available  on  the  G scale  amounted 
to  550  divisions,  these  figures  afforded  a basis  for  the 
following  three  calibrations  adapted  for  various  uses. 
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The  ordinary  divisions  of  the  G scale  were  then  supple- 
mented by  pencil  lints  and  figures  dividing  up  the  scale 
divs.  into  three  additional  scales,  viz,  : — 


Scale  A,  100  divs.  = 1 m.a.  up  to  5*5  m.a. 

B,  20  divs.  — 1 m.a.  up  to  27*5  m.a. 

C,  10  divs.  = 1 m.a.  up  to  55*0  m.a. 

The  advantage  of  this  arrangement  was  that  when  G was 
taken  from  its  customary  use  (which  happened  to  be  for 
cable  d.r.  tests)  to  serve  as  a mil-ammeter  for  cable-bieak 
localisations,  all  that  had  to  be  done  was  to  connect  up  w 
and  place  the  sliding  contacts  of  the  U.S.  at  that  slide 
reading  which  previous  experiment  had  shown  would  pio- 
duce  whichever  of  the  three  calibrations  might  be  chosen 
as  convenient  for  the  work  in  hand. 

Another  method  has  been  devised  by  Mr.  0.  W . Schaefer 
for  utilising  a reflecting  galvanometer  as  a mil-ammeter, 
particulars  of  which  method  may  be  found  in  Mr.  1 1 . 1 L 
Wilkinson’s  “ Submarine  Cable-Laying  and  Repairing, 
second  edition,  page  534. 


NOTES  ON  TRADE  ABROAD. 


Japan  has  been  making  a strong 
A Tug  of  War  and  its  pull  against  America  for  the  cotton 
Lessons.  trade  of  Manchuria  and  has  got  much 

of  it  away,  whereat  the  U.S.  Consul 
at  Newchwang  weeps  and  reports  the  reasons  for  the  loss  of 
the  predominant  position.  There  is  little  in  common 
between  cotton  and  electrics— though  we  like  to  electrify 
the  mills — but  we  allude  to  the  matter  in  order  to  state  the 
reasons  why  the  U.S. A.  has  lost  ground  before  the  advancing 
Japs,  for  among  them  are  points  that  may  be  profitably 
regarded  in  connection  with  our  exploitation  of  British 
electrical  manufactures  in  Far  Eastern  markets  where  our 
brave  little  allies  as  they  feel  their  feet  may  compete  against 
even  us.  Japanese  cottons  are  shipped  by  a direct  route 
“ right  there.”  American  cottons  are  first  shipped  to 
Shanghai  and  distributed  from  there,  which  means  the 
addition  of  storage  charges,  commissions,  &c.,  making 
prices  high.  That,  as  any  baby  knows,  is  a serious  handicap 
in  any  competitive  market.  But  further  still,  before  the 
American  goods  reach  the  small  dealers  they  must  pass 
through  the  hands  of  numerous  middlemen,  whose  com- 
mission must  be  added  ! What  is  the  moral  ? The  American 
Consul  advises  thus  Manufacturers  of  piece  goods 
should  follow  the  lead  of  Standard  Oils  and  Tobacco 
interests,  who  have  compelled  success  by  sending  an 
energetic  representative  to  Manchuria  to  protect  their 
interests,  and  who  ship  their  goods  direct  and  carry  stocks 
there.  It  is  urged  that  a number  of  manufacturers, 
presumably  of  different  departments,  should  jointly  send  an 
agent  to  arrange  to  keep  stocks  in  the  principal  Manchurian 
markets,  these  stocks  to  be  shipped  direct,  and  there  must 
be  no  attempt  to  redistribute  from  Shanghai.  As  we  have 
said,  cottons  are  not  electrics,  but  the  method  of  commercial 
madness  being  very  much  the  same  in  all  classes  of  manu- 
factures, the  advice  having  been  given  should  be  made  a 
note  of,  so  that  we  may  be  ready  to  do  whatever  Manchuria 
will  permit  electrically  in  the  near  or  distant  future. 

An  American  special  agent  (Captain 
An  American  has  a fit  Godfrey  L.  Carden)  has  been  visiting 
of  the  Blues.  a number  of  important  works  in  Italy, 
and  he  has  written  home  reproving 
American  machinery  makers  for  neglecting  the  Italian  market. 
As  an  illustration— a very  bad  illustration— of  neglect,  he 
names  the  military  small-arms  arsenal  at  Term  ; its  name  is 
Precisione  d’Artiglieria  della  Fabrics  d’Armi  di  Term,  and 
the  vice-director  in  charge  is  Major  Guglielmo  Lucci,  Gav. 
Santo  Galbardi  being  the  technical  chief.  Electric  drive  is 
employed  throughout  and  everything  is  of  the  best,  save 
that  “in  the  entire  lot  of  1,400  machines  in  service,  there 
are  only  10  American.”  “ In  vain  I looked  for  American 
machines,  which  for  arsenal  work  are  unexcelled  . lurning 
to  the  technical  chief,  I asked  if  any  American  manufacturers 
had  ever  called.”  Since  1 882  only  one  American  machine-tool 
man  had  visited  the  works.  In  vain  should  we  try  to  con- 
vince this  confident  American  that  anything  good  can  come 
out  of  England.  With  envious  eyes  he  looked  upon  those 
900  machine  tools  supplied  to  Terni  in  the  early  eighties  by 
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our  own  wel]*bnown  Gieenwood  & Batley,  Ltd.,  of  Leeds 

and  the  annoying  part  of  it  all  is  that  they  are  still  running  ! 
He  actually  finds  that  G.  & B.  received  about  $386,000  for  the 
installation.  Then  he  goes  on  with  his  story,  preparing  the  way 
for  the  American  to  hang  around  in  the  hope  of  getting  an 
equally  acceptable  order “ Much  of  the  Greenwood  & Batley 
equipment  is  now  old,  and  it  is  this  material  which  must,  in  the 
general  order  of  things,  give  way  gradually  to  more  modern  and 
superior  tools.”  We  can  imagine  the 
We  are  10.  excitement  which  this  ardent  American 
displayed  when  he  came  across  “ the 
only  encouraging  sign  at  Terni”— a recently  purchased 
American  milling  machine  of  which  the  technical  chief  spoke 
highly,  here  a couple  of  American  lathes,  there  a miller  or 
two,  to  the  aforesaid  grand  total  of  10.  He  goes  on  to  say 
that  there  are  many  types  of  American  machine  tools  which 
could  be  introduced  with  advantage  in  the  Terni  shops.  No 
doubt  there  are,  but  let  it  not  be  imagined  that  since  those 
early  eighties  the  British  machine  tool-maker  has  been  resting 
upon  his  oars.  When  Americans  try  to  get  a look  in  replacing 
those  G.  and  B.  machines,  the  British  manufacturer 
must  see  to  it  that  he  has  a look  in  too,  for  the  American 
tool-maker  is  no  more  necessary  in  Terni  than  he  is  at  the 
North  Pole.  Our  firms  have  made  excellent  advance  in 
recent  years,  and  they  have  devoted  a good  deal  of  study  to 
the  electric  drive,  and  all  this  big  talk  of  a disappointed 
special  agent  will  not  settle  the  Italian  Government  con- 
tracts if  our  people  do  their  duty. 

Nurse  the  Arsenal.  Messrs.  Greenwood  & Batley,  who 
supplied  the  screw  machines,  will  be 
on  the  alert,  and  so  we  are  sure  will  Messrs.  Alfred  Herbert, 
of  Coventry,  who  supplied  the  lathes,  and  the  others,  “ mostly 
German,”  will  be  on  the  war-path  too.  The  British  manufac- 
turer must  show  fight.  Commercial  war  to  the  knife  be  it 
if  it  must.  Are  we  ready  ? Let  us  nurse  the  Terni  arsenal 
straight  away,  and  every  other  arsenal.  There  never  was 
greater  need  for  alertness.  That  stuff  still  running  !— and 
after  nearly  30  years  ! !— tells  its  own  tale.  What  a tribute 
to  the  quality  of  British  manufactures  ! If  you  want 
machines  to  last  three  years,  and  then  scrap  them,  we  can 
make  those  too.  All  we  want  is  a good  chance — a fair  field, 
and  no  favour. 

A word  more  about  this  arsenal  where  so  much  “ old  ” 
British  stuff  is  at  work.  What  does  the  Consul  say  about 
the  product,  and  so  on  ? “ The  material  turned  out  here  is 

of  the  highest  grade,  and  the  requirements  on  all  sides  are  of 
an  exacting  character.  The  workmen  are  a credit  to  their 
officers  and  their  country.”  In  short,  everything  is  of  the 
best,  except  that  “ old  ” British  equipment.  Incidentally,  we 
may  add  for  general  interest  that  the  Terni  works  are  sup- 
plied with  about  1,000  h.p.  for  electric  driving  purposes, 
from  eight  hydraulic  turbine-driven  sets.  500  men  are 
employed  on  a 9-hour  working  day,  the  shops  opening  at 
7 a.m.  and  closing  at  5 p.m. 

With  all  that  we  have  said  in  the  foregoing,  however,  we 
cannot  help  feeling  that  such  reports  are  of  value  to 
American  traders.  We  would  like  to  see  a few  reports  on 
big  works’  visits  from  our  own  Consuls.  They  are  better 
than  generalisations. 

In  our  detailed  consideration  of  the 
Let  us  all  Row  Tow  I outlook  for  British  electrical  trade  in 
China,  we  dwelt  at  some  length  upon 
the  American  ambitions  regarding  that  market,  and  the  steps 
that  our  trans-Atlantic  cousins  were  making  in  order  to  attain 
their  desired  ends.  We  now  read  in  a U.S.  Government 
trade  document  that  “ the  Associated  Chambers  of  Commerce 
of  the  Pacific  Coast  have  sent  advices  to  the  Government  at 
Washington,  and  to  Consul-General  Amos  P.  Wilder  at 
Shanghai,  that  they  have  accepted  an  invitation  from  the 
Chinese  Chambers  of  Commerce  to  visit  China  next  February. 
The  Associated  Chambers  include  the  individual  chambers 
located  at  San  Francisco,  Oakland,  San  Diego,  Los  Angeles, 
Seattle,  Portland,  Tacoma,  and  Spokane  ; C.  W.  Butke  is 
the  general  secretary,  and  J.  D.  Lowman  president.” 

Shall  we  ask  for  an  invitation  and  go  and  kow  tow,  too  ? 

\\  e need  to  go  to  China  to  obtain  an  intelligent  grasp  of  the 
opportunities,  but  we  also  want  intelligent  Chinamen  to  come 
here,  to  see  what  we,  as  engineers  and  electrical  manu- 
facturers, are  capable  of  doing.  Where  is  the  Electrical 
Manufacturers’  Association  and  all  its  former  hospitality  ? 


or  why  not  ask  the  I.E.E.  to  do  something  as  a Trade 
Expansion  Society  ? Mr.  Mordey  said  last  week  that  the 
I E.E.  must  not  deteriorate  into  a Trade  Protection  Society, 
but  we  are  sure  that  he  would  not  object  to  efforts  at  expan- 
sion. Let  us  invite  deputations  from  foreign  fields,  consisting 
of  the  right  men,  and  treat  them  as  they  should  be  treated  ; or, 
at  least,  let  theChambersof  Commerce  confer  with  theelectrical 
trades  when  they  have  useful  visitors.  Whatever  you  please, 
so  long  as  we  do  something  worth  the  doing  ! Later  in  this 
article  we  show  how  our  American  electrical  cousins  have 
been  entertaining  Japanese  visitors. 

In  a report  on  motive  power 
Austrian  Power  Progress,  machinery  progress  during  1908, 
U.S.  Consul  Brittain,  of  Prague,  says 
that  the  greatest  advance  made  was  in  the  use  of  electricity 
as  a motive  power. 

In  the  north  Tyrol  and  Alpine  districts  the  water  power 
has  bedh  widely  utilised  through  the  construction  of 
electrical  plants,  furnishing  many  thousands  of  added 
horse-power,  especially  fur  numerous  small  enterprises.  The 
inspector  for  the  Yoraelsburg  district  reports  that  out  of 
1,200  motor-driven  factories  800  are  exclusively,  and  70 
others  partially,  driven  by  electrical  power.  In  the  same 
district,  where  in  the  early  spring  there  was  a lack  of  water 
power  for  small  factories  which  did  not  use  electricity,  there 
were  many  benzine  motors  used.  The  Diesel  engine  attained 
great  popularity  in  these  places. 

In  the  central  electric  station  in  one  Vienna  district  four 
steam  engines,  each  of  800  h.p.,  have  been  replaced  by  two 
steam  turbines  of  5,000  h.p.  each.  In  an  electrical  station 
in  another  district  four  turbine  steam  engines  have  been 
installed,  giving  10,000  h.p.  From  Reichenberg,  Prerauand 
Troppau  come  reports  of  the  increasing  use  of  steam  turbines. 

An  American  Consul  at  Chemnitz 
Commercial  Tongues,  has  sent  home  an  interesting  report 
on  the  rapid  progress  made  during 
recent  years  throughout  Germany  in  systematically  training 
the  youth  of  that  country  in  foreign  languages.  In  Chem- 
nitz, which  has  such  extensive  trade  relations  with  foreign 
lands,  new  facilities  are  available  for  children,  enabling  them 
to  lay  in  good  foundations  for  more  advanced  work  on 
entering  the  higher  schools.  “ The  policy  pursued  in  Chem- 
nitz finds  its  counterpart  throughout  the  Empire,  and  it 
constitutes  a powerful  factor  in  the  rapid  forward  movement 
of  Germany  as  a power  in  international  commerce.” 

In  another  report  the  same  Consul,  in  discussing  the  last 
industrial  census  of  Saxony,  refers  to  the  steady  growth  of 
the  proportion  of  the  population  occupied  with  manufacture 
and  commerce,  and  to  the  consequent  occupation  of  a 
relatively  less  important  position  of  the  agricultural  con- 
tingent. Independent  industrial  activity  shows  a very 
marked  retrograde  movement,  and  the  tendency  of  the  day 
is  clearly  “ toward  consolidation  and  the  elimination  of  the 
independent  artisan  or  farmer  and  the  small  tradesman.” 
After  putting  forth  data,  he  says  “ These  data  all  tend  to 
show  that  in  Saxony  powerful  influences  are  at  work  changing 
rapidly  the  whole  fabric  of  industrial  organisation.  Con- 
centration and  consolidation  are  dominant  features,  and  the 
elimination  of  independent  individual  units  is  equally 
characteristic  of  this  epoch  of  transformation.” 

An  American  mining  company  has 
Transport  Difficulties,  had  put  down  in  Honduras  a complete 
A Sample.  plant  for  drilling  with  compressed  air. 

U.S.  Consul  McOlintock,  of  Teguci- 
galpa, says  that  from  a water  course  1,000  h.p.  is  generated. 
This  is  transmitted  by  overhead  wires  3|  miles  to  the  air 
compressor  plant  which  operates  18  to  20  powerful  drills. 
The  plant  cost  £25,000,  and  took  a year  to  install.  The 
difficulties  of  transport  were  extreme.  Pieces  of  machinery 
weighing  as  much  as  12,000  lb.  each  were  sent  over  a dis- 
tance of  120  miles  over  rough  mountain  roads.  “ More 
than  once  the  wagons  broke  down  or  upset,  and  the 
machinery  went  rolling  down  the  mountain  side,  to  be 
brought  back  at  great  labour.  The  wagons  had  to  be 
especially  constructed  to  haul  this  machinery,  and  in  places 
as  many  as  10  oxen  were  hitched  to  a single  wagon.  On 
the  down  grades  30  to  40  men  were  employed  in  holding  the 
w'agon  back.  The  same  company  has  two  electric  loco- 
motives operating  underground  at  present,  and  will  soon 
have  two  more  working  on  a different  level.” 

* 
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Copies  of  the  proposition  made 
Other  Things  Worth  to  the  Argentine  Government  by 
Noting.  Vickers,  Sons  & Maxim,  Ltd.,  ot 

London,  for  building  docks  and 
shops  at  the  port  of  Ensenada,  one  hour  by  express  train 
down  the  river  from  Buenos  Ayres,  have  been  forwarded 
to  the  United  Slates  as  a guide  to  American  firms 
of  the  form  of  proposition  agreeable  to  the  Argentine 
Government.  A U.S.  Minister  is  urging  Americans  deMring 
Argentine  Government  work  to  avail  themselves  of  a “ form 
prepared  by  eminent  contractors  of  long  experience  in 
securing  Government  contracts.”  All’s  fair  in  business 
competition.  Imitation  is  the  sincerest  form  of  flattery. 
But  we  hope  that  British  firms  also  will  study  that  form 

of  proposition.  . 

German  engineers  have  lately  been  very  actively  engaged 
in  Turkey  in  trying  to  secure  railroad  extension  powers  in 
the  province  of  Adana.  An  American  Consul  reported  home 
that  there  was  an  opportunity  for  the  sale  of  American  railroad 
material,  but  only  if  prompt  delivery  were  guaranteed,  as 
previous  delays  had  left  a nasty  effect  behind.  Another  U.S. 
Consul  at  Mersine  recently  reported  that  British  and  French 
mining  engineers  had  been  touriDg  the  Turkish  province 
of  Adana,  exploring  the  Taurus  Mountains  for  iron,  copper, 
chromium,  silver  and  lead,  all  of  which  metals  are  said  to 
exist  there.  A large  copper  mine  has  already  begun  opera- 
tions near  Mersine,  supported  by  French  interests.  . A 
British  company  operates  an  iron  mine  at  Anemourium. 

- “ If  American  interests  delay  their  investigations,  all  con- 
cessions will  go  elsewhere.”  The  Turkish  mining  laws 
require,  first,  a permit  for  exploration,  and  after  a discovery 
is  made,  a formal  demand  for  a concession.  The  new 
governor  of  Adana  is  favourably  disposed  to  concessionaires. 
British  e'ectrical  firms  are  again  urged  by  the  Electrical 
Review  to  be  on  the  alert  in  Turkey.  For  signs  of  new 
enterprise  there  by  our  firms  we  are  profoundly  thankful. 

While  alluding  to  Turkey,  we  may  quote  some  remarks  of 
the  Constantinople  correspondent  of  the  Times  : u It  is 

notorious  that  many  members  of  the  Turkish  Chamber  are 
now  solely  occupied  in  furthering  the  interests  of  native  or 
foreign  company  promoters  and  applicants  for  concessions 
and  monopolies.  It  is  believed  that  proposals  for  legislation 
on  this  subject  will  be  laid  before  the  Chamber  by  an 
influential  Deputy.” 

In  regard  to  Greece,  let  it  be  noted  by  our  people,  that  in 
the  district  of  Patras  merchants  are  at  presentdisregarding  the 
overtures  of  Americans  because  they  have  persistently 
neglected  to  quote  c.i.f.  prices,  are  unwilling  to  extend  long 
credit,  and  have  no  American  representatives  on  the  spot  to 
push  certain  lines  of  goods.  “ The  largest  and  most 
influential  importers  in  Patras  are  not  only  citizens  of  the 
countries  from  which  they  import,  but  they  are  in  prominent 
instances  vice-consuls  of  these  countries,  and  have  been  so 
long  established  in  Greece  that  their  influence  is  widespread. 
If  an  American  agent,  handling  several  different  classes  of 
goods,  should  establish  himself  on  the  spot  and  provide  a 
show  warehouse  for  his  specialties,  he  would  in  the  course  of 
a few  months  build  up  a very  profitable  business.” 

For  its  new  railway  extension  into  the  State  of  Goyaz  the 
Brazilian  Government  is  to  do  the  building  and  operating 
on  its  own  account.  This  is  instead  of  again  giving  con- 
tractors a 6 per  cent,  guaranty  on  a capital  of  *15,000  per 
mile.  The  Government  issues  5 per  cent,  bonds  to  cover 
[ the  cost  of  building. 

The  Honorary  Commercial  Com- 
U.S.  Electrical  Hen  missioners  of  Japan  who  have  lately 
Fete  Japs.  been  touring  through  the  United 
States  spent  November  5th  in  inspec- 
I ting  industrial  works  at  Pittsburg.  The  Carnegie  Steel 

I Co.’s  mills  at  Homestead  were  inspected  in  the  morning, 

and  after  luncheon  the  party  went  by  special  train  to  East 
Pittsburg,  where  the  works  of  the  Westinghouse  Machine 
Co.  were  visited,  the  construction  of  steam  turbines,  gas 
engines,  steam  engines  and  condensers,  being  observed. 
Next  the  works  of  the  Westinghouse  Electric  and 
Manufacturing  Co.  received  attention.  Here,  according 
to  the  New  York  Electrical  Review  and  Western  Electrician , 
a number  of  Japanese  guides  took  the  party  in  charge  and 
showed  them  the  various  departments,  where  the  manufacture 
and  testing  of  generators,  motors,  transformers,  and  other 


auxiliary  apparatus  of  all  types  and  sizes  were  in  progress. 
Considerable  attention  was  naturally  directed^  to.  the  large 
electric  locomotives  being  built  for  the  New  \oik  terminals 
of  the  Pennsylvania  Railroad.  W ith  Japan  about  to  move 
forward  in  railway  electiificatioD,  anything  of  this  kind 
might  be  expected  to  leave  an  important  impression  on 
the  Japanese  mind.  At  E i>t  Liberty  a dinner  was  given 
in  honour  of  the  visitors,  who  were  treated  as  the  special 
guests  of  officers  of  a number  of  the  Westinghouse 
Companies,  and  the  success  of  the  event  was  due  to 
the  toastmaster,  Mr.  W.  M.  McFailand,  acting  vice- 
president  of  the  Westinghouse  Electric,  &c.,  Co.,  ‘‘whose 
personal  greeting  to  each  guest  was  greatly  appreciated.” 
Covers,  it  appears,  were  laid  for  thirty,  and  for  the  interest 
of  our  readers  we  give  the  following  list  of  some  of  the 
specially  honoured  guests  : — 

Baron  E.  Shibusawa,  chairman  of  thu  commission,  president 
First  Bank. 

Mr.  Buei  Nakano,  member  of  the  House  of  Representatives, 
president  of  Tokio  Stock  Exchange  and  Tokio  Chamber  of  Com- 
merce, director  of  Tokio  Electric  Railway  Co.,  Ltd. 

Mr.  Michio  Doi,  president  of  Osaka  Chamber  of  Commerce,  Osaka 
Electric  Light  Co  , Ltd  , and  Naniwa  Electric  Railway  Co.,  Ltd., 
director  of  Osaka  Godo  Cotton  Spinning  Co.,  Ltd.,  and  Ujikawa 
Hydro-electricity,  Ltd. 

Mr.  Jihei  Nishimura,  president  of  Kyoto  Chamber  of  Commerce, 
director  of  Kyoto  Shoko  Ginkoand  Kyoto  Textile  Fabric  Co.,  Ltd,, 
member  of  House  of  Representatives. 

Mr  Kahei  Otani,  director  of  Yokohama  Water  Works  Bureau, 
president  of  Yok  hama  S v nt.v-'ourih  Bank,  and  Japan  Tea  Manu- 
facturing Co.,  Ltd.,  director  • f Yokohama  Electric  Wire  Co.,  Ltd., 
member  of  Y kotia  »a  Cnamber  of  Oomm-rce 

Mr  TominO"uke  Katono,  managing  director  of  M iji  Ginko  and 
Nippon  Cars  Manufacturing  Co.,  Ltd.,  director  of  Nagoya  Electric 
Power  C >.,  member  of  Nagoya  Chamber  of  Commerce. 

Mr.  He  zaemon  Hibiya,  oresioenc  of  Ka  iegafachi  Cotton  Spin- 
ning Co.,  Ltd.  director  of  Fuji  Gassed  Cotton  Spinning  Co.,  Ltd., 
and  Tokio  Woollen  Textile  Co.,  Ltd. 

Mr.  Sakutaro  Satake,  president  of  Tokio  Elect-ic  Light  Co.,  Lt.l., 
and  Tenth  Bank,  Kofu,  director  of  Kabuto  Beer  Brewery,  Ltd. 

Mr.  Kaichiro  Nezu,  member  of  House  of  Representatives  and 
Tokio  Chamber  of  Commerce,  director  of  Tobu  Railway  Co.,  Ltd. 

Dr.  Riuta  Hara,  doctor  of  engineering,  engineer  of  Yokohama 
Water  Works  Bureau. 

Mr.  Narazo  Takafsuji,  director  and  chief  engineer  of  Kanegafuchi 
Cotton  Spin  ling  Co  , Ltd. 

Mr.  W.  M.  Zumoto,  editor  and  proprietor,  Japan  Times. 

Consul  General  K Midzuno. 

It  might  happen  that  these  gentlemen  would  like  to  know  what 
their  Britisn  allies  are  doing  electrically.  En  ? 


MORE  NOTES  FROM  INDIA. 


[prom  a special  correspondent.] 


Simla. — Active  operations  are  in  progress  in  the  long- 
distance hydro-electric  scheme  for  Simla,  and  it  is  expected 
that  the  work  will  be  complete  by  the  time  Government  go 
up  there  next  March,  unless  any  unforeseen  circumstances 
due  to  climatic  conditions  arise.  The  work  is  under  the 
immediate  supervision  of  Mr.  C.  Wilson,  executive  engineer, 
P.W.D.,  Punjab,  who  has  been  deputed  to  devote  his  whole 
energies  to  it. 

Calcutta.— The  more  favourable  power  rates  offered  by 
the  C.E.S.  Co.  to  large  power  users  should  induce  many  mill- 
owners  to  take  advantage  of  the  undoubted  economy  of 
electric  motor  driving.  Already  one  large  new  Jute  Press 
has  an  entire  equipment  of  electrical  machinery  supplied  by 
the  Lahmeyer  Co.,  through  their  agents,  Messrs.  Shaw, 
Wallace  & Co.,  and  its  operation  is  being  watched  with  keen 
and  critical  interest  by  steam-users. 

Allahabad.— An  Industrial  Exhibition  is  to  be  held  in 
Allahabad  in  December,  1910,  on  a scale  commensurate  with 
the  importance  of  the  united  provinces  of  Agra  and  Oudh. 
From  an  electrical  point  of  view  this  will  be  important,  as 
conditions  in  this  province  are  very  favourable  to  the  appli- 
cation of  electrical  di-t’ibution  for  irrigation  from  wells  and 
other  sources  of  water  supply.  The  exhibition  authorities 
are  to  be  commended  for  giving  such  timely  notice  of  their 
proposal,  and  all  particulars  may  be  had  from  the  Secretary, 
United  Provinces  Exhibition,  Allahabad,  who  will  be  glad 
to  forward  prospectuses  and  all  necessary  information. 

The  post  of  Electrical  Inspector  to  Government  U.P.,  lately 
filled  by  Mr.  R.  P.  Russell,  has  been  conferred  on  Mr.  J.  S. 
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Pit  Keathly.  This  .gentleman,  who  represented  Messrs. 
Bruce  Peebles  & Co.  on  the  Mussoorie  hydro-electric  scheme 
during  its  construction,  has  recently  returned  to  India  to 
take  up  his  new  post. 

G overnment  electrical  contracts  in  India  during  the  current 
year  have  been  few  and  far  between,  owing  to  the  small  budget 
sanctioned  for  P.W.D.  purposes.  Generally  speaking,  trade 
all  round  is  bad,  but  signs  are  appearing  which  indicate  that 
prospects  are  better  and  brighter. 


A NEW  FIELD-MAGNET  SYSTEM, 


By  J.  W.  BURLEIGH. 


The  writer  has  recently  designed  a new  field-magnet  system 
for  dynamos  and  motors.  It  is  proposed  in  this  article  to 
describe  this  magnet  system  and  ito  put  forward  some  data 
in  connection  therewith. 

On  referring  to  fig.  1,  it  will  be  seen  that  a departure  is 
made  from  the  usual  radial-pole  type  of  machine. 

The  main  magnet  system  is  arranged  in  a special  manner, 
and  may  be  said  to  consist  of  a number  of  horse-shoe 
magnets  with  commutating  poles  arranged  as  shown.  The 
angle  d between  the  axis  of  a main  pole  core  and  the  axis  of 

O n aO 

a commutating  pole  = — — , where  n p equals  the  number  of 
main  poles. 

This  is  a distinctive  feature  of  the  design.  The  arrange- 
ment of  the  poles  and  windings  is  shown  diagrammatically 
in  fig.  2.  The  full  line  represents  a winding  of  a series- 
wound  armature  ; the  dotted  lines  the  portions  of  the  field 
coils,  and  the  rectangles  the  commutating  poles.  Portions 
a a,  fig.  1,  of  the  main  exciting  coils  are  brought  directly  over 
and  parallel  with  the  armature  conductors  undergoing  commu- 
tation. This  particular  position  of  the  field  coils  lessens 


the  self-induction  of  armature  coils  undergoing  commutation 
and  saves  a considerable  amount  of  copper  on  the  commutating 
poles.  Prom  actual  tests  it  would  appear  that  the  excitation 
required  on  each  commutating  pole  is  not  in  excess  of  that 
required  for  each  commutating  pole  in  a machine  having  an 
ordinary  magnet  system,  in  which  the  number  of  auxiliary 
poles  and  main  poles  are  equal.  It  is  found,  too,  that  the 
brush  position  is  not  nearly  so  sharply  defined  as  in  the 
usual  commutating-pole  machine. 

With  this  particular  construction  magnetic  leakage  is 
reduced  to  a minimum.  I have  tested  several  small 
machines,  and  in  no  case  could  detect  more  than  10  per  cent, 
leakage. 

This  reduction  in  magnetic  leakage,  combined  with  the 
short  iron  path,  makes  an  extremely  light  field  system.  In 


addition  to  the  foregoing  merits,  the  ventilation  is  much 
better  than  in  the  usual  type  of  construction.  Portions  d d 
being  required  only  to  carry  the  commutating  flux,  may  be 
cut  away,  leaving  large  ventilating  spaces.  The  excellent 
ventilation  thus  provided  will  doubtless  admit  of  larger 
current  densities,  not  only  in  the  field  windings,  but  in  the 
armature  coils  as  well. 

It  will  be  found  that,  notwithstanding  the  extra  thickness 
of  yoke  required  in  places  for  main  flux,  the  outside  diameter 


Pig,  2. — Diagram  oe  Winding. 


is  not  greater  than  in  an  ordinary  machine.  In  fact,  if  the 
field  coils  are  slightly  formed,  as  shown,  the  external 
diameter  will  be  less. 

One  of  the  machines  made  on  this  principle  was  a 500-volt 
crane-rated  motor  developing  12  b.h.p.  at  1,050  revs.  The 
armature  of  this  motor  was  constructed  originally  for  a 
machine  of  quite  a different  type,  and  it  is  therefore  to  be 
understood  that  the  dimensions  given  would  be  modified  in 
a fresh  design.  This  machine,  however,  will  serve  to  illus- 
trate some  of  the  characteristics  of  the  new  design  : 

Motor  (Crane-Rated)  500  v.,  12  b.h.p.  at  1,050  r.p.m. 


Diameter  of  armature ...  g jn 

Length  of  armature 61  in. 

Number  of  conductors  4 544' 

Number  of  commutator  bars  .. . ...  ...  ...  137 

Diameter  of  commutator  ...  ...  ...  7 jn 

Numbsr  of  slots  4g 

Diameter  of  bore  main  poles  and  auxiliary  poles  ...  8A  in. 

Area  of  field  magnets  (steel) 9 2 sq.  in 

Area  of  yoke  (steel) 6 2 sq.  in, 

Area  of  yoke  (cast-iron)  3-5  gq[ 

Calculated  amp. -turns  without  allowance  for  leakage  2,100 

Shunt  turns  394 

Auxiliary  turns * 443 

Weight  of  armature  copper ...  151  lb. 

Weight  of  shunt  copper  ...  ...  ...  ...  321b 

Weight  of  auxiliary  copper ...  17  lb. 

Weight  of  cast-steel 79  lb. 

Weight  of  cast-iron 445  jb. 

Weight  of  armature  laminations  53|  lb] 


Temperature  rise  after  one  hour’s  run  at  £0'5  amperes  through 
armature : — 


Armature  ...  ...  ...  ...  68*  F. 

Commutating-pole  coil  ...  ...  60°  P. 

Main-pole  coil 57°  F. 


Size  of  commutating-pole...  ...  ...  ...  4 in.  x % in, 

Reactance  volts  (calculated  by  Hobart’s  method)  6 9 volts 
Mean  reactance  voita 

Density  required  (commutating  pole)  = 

Mean  reactance  volts  x 108  _ 

— P> 


where  l = 2 x l c x IT  X T, 

l c = Effective  length  of  [conductor, 
t = Turns  per  seetion, 

v = Peripheral  speed  of  armature  in  centimetres 


4 4 x 108 
115  x 1,110 


3,460. 


per  second, 


Ampere-turns  required  for  commutating-pole  gap...  660 
Ampere-turns  per  pole  on  armature  ...  ...  ...  2,100 

Ampere-turns  allowed  for  iron  path  ...  ...  300 


Total  ampere-turns  on  commutating  pole  3,060 

With  ordinary  radial  pole  construction,  using  only  two 
auxiliary  poles,  the  ampere-turns  required  for  each  pole 
would  be  at  least  3,060  + 660  = 3,720  ; whereas  with  the 
improved  design  3,000  ampere-turns  were  ample,  the  com- 
mutation being  perfect.  The  magnetic  leakage  in  this 
machine  was  not  more  than  7 per  cent.  Sectional  views  of 
the  motor  are  shown  in  fig.  3. 

Results  similar  to  the  above  have  been  found  in  several 
small  machines  constructed  by  the  writer.  The  commutation 
in  all  cases  was  perfect,  and  the  brush  position  was  not 
nearly  as  sensitive  as  in  the  ordinary  commutating-pole 
machine.  The  saving  in  material  is  a great  deal  more  than 
one  would  expect  at  first  sight ; in  some  cases  the  Baving 
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Fig.  4. — Design  fob  200-kw.  Dynamo. 
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amounts  to  20  or  30  per  cent,  on  the  total  cost  of  effective 
material. 

Proceeding  on  the  lines  shown,  I have  roughed  out  a 
design  for  a 500-volt  200-kw.  dynamo,  running  at  400  r.p.m. 
(fig.  4).  Probably,  for  the  final  design,  it  may  be  desirable 
slightly  to  modify  some  of  the  details.  The  figures  given, 
however,  will  serve  as  an  indication  of  what  may  safely  be 
anticipated  in  the  larger  sizes. 

500  Volts,  400  Amperes,  400  b.p.m. 


Number  of  poles 

6 

Diameter  of  armature  (external)  

..v  32 

» ..  (internal)  

19'5 

Gross  length  of  armature 

10  in. 

Number  of  ventilating  spaces  

3 

Width  of  vent  

i 

[1  Net  length  of  armature 

...  8 in. 

Number  of  Blots 

104 

Width  of  slot  

...  '46  in. 

Depth  „ ...  

1'31  in. 

Number  of  conductors  

416 

Size  of  conductor  ... 

Current  density,  amperes  per  sq.  in, 

Number  of  commutator  sections 
Diameter  of  commutator... 

Effective  length  of  bar  ... 

Flux  (megalines) 

Density  in  armature  

„ teeth 

„ air-gap 

Ampere-turns  required  at  full  load  (per  pole) 

Main-field  watts 

Mean  length  of  turn 
Weight  of  copper  (pounds) 

Length  of  commutating  pole 
Width  „ „ 

Oommutating-pole  wattB,  total 
Weight  of  commutating-pole  copper  (pounds) 
Resistance  of  armature  (warm)  .. 

Armature  c2b  watts 
„ hysteresis 

Total  armature  watts 
Cooling  Burface  (outside).. 

Watts  per  sq.  in 

Weight  of  armature  copper  (pounds) 

„ „ disks 

„ cast-iron  in  magnets  ... 


15  in.  X ‘50  in. 
2,680 
208 

..  22  iD. 

6iin. 

618 

..  . 12,200 
..  21,600 

8,700 
8,000 
1,860 
..  42  in. 

616 

..  6 in. 

1J  in. 
570 
160 

..  '0335  oj 

5,420 
2,900 
8,320 

..  2,110  sq.  in. 
3'94 

302 

1,000 

2,800 
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Weight  of  wrought- iron  in  magnets 

1,500 

„ laminated  shoes 

155 

„ field  copper  

766 

Cost  of  armature  copper 

£126 

i)  i)  disks  ,,, 

15-2 

„ magnet  cast-iron 

125 

» ,,  wrought-iron 

5-7 

,i  „ shoes  

1-6 

„ „ field  copper  

31-9 

Total  cost  of  effective  material 

£795 

Reactance  volts  (calculated) 

4'8 

Volts  per  section  ... 

144 

Armature  ampere-turns  per  pole 

7,000 

Armature-core  loss 

2,900 

„ o2b  loss  

5,420 

Total  field  loss  

2,4i0 

Brush  friction 

470 

„ contact 

812 

Bearing,  windage,  &c 

1,400 

Total  loss,  watts 

..  13,422 

Efficiency  at  full-load  

93 '8  % 

A PENNSYLVANIA  ELECTRIC 
LOCOMOTIVE. 


A locomotive  of  more  than  ordinary  interest,  one  of  24  on  order 
has  recently  been  tested  on  the  Loag  Island  Railway  by  the 
Pennsylvania  Railroad,  which  company’s  trains  it  is  intended  to 
handle  into  New  York  station.  The  mechanical  work  was  carried 
out  at  the  company’s  Altoona  shops,  and  the  electrical  equipment 
has  been  supplied  by  the  WeBtinghouse  Co.,  Ea\t  Pittsburg. 

Thelocomotive  is  of  the  articulated  type, each  half  carryiug  itsown 
motor,  and  being  mounted  on  four  68-in.  drivers  and  a four-wheel 
swing  bolster  truck  with  2o-in.  wheels.  The  two  sections  are  com- 
plete in  themselves,  being  duplicates,  but  are  permanently  coupled 
and  designed  for  driving  from  either  end.  Each  motor  weighs, 
without  gears,  45,000  lb.,  and  is  rated  normally  at  2,000  h.p.,  with 
forced  ventilation,  if  required  by  continuous  operation. 

As  will  be  seen  from  our  view,  the  motors  drive  by  cranks  at  90*, 
through  a system  of  coupling  rods  on  to  the  driving  wheels,  the 
arrangement  resembling  at  first  sight  steam  practice,  but  substi 


Fig,  5. — Method  of  Improving  Ventilation 
of  Field  Coils. 


Diagram  showing  Arrangement  and  Dimensions  of  Pennsylvania 
Eleotrio  Locomotive. 


Constructions  based  on  the  writer’s  design  should  be 
particularly  applicable  where  large  calculated  reactance 
voltages  are  concerned,  as  (as  before  pointed  out)  in  virtue 
of  the  main  field  coils  being  disposed  as  described,  the 
effective  reactance  volts  must  be  considerably  less  than  the 
calculated  figure. 

In  a turbo-dynamo  an  additional  compensating  winding 
could,  if  required,  be  easily  arranged.  The  windings  would 
pass  through  the  pole-pieces  as  usual,  the  sides,  or  free 
portions,  passing  the  commutating  poles.  It  would  not  be 
necessary  for  the  free  portions  of  the  compensating  winding 
to  pass  through  the  space  occupied  by  the  main  coils. 

It  is  apparent  that  in  carrying  out  this  design  several 
constructional  modifications  may  be  made.  In  fig.  5 is 
shown  diagrammatically  a method  of  improving  the 
ventilation  of  coils  in  the  interpolar  space.  This  is  done 
simply  by  placing  the  coils  at  a slight  angle  to  the  axis  of 
the  armature  core.  This  enables  one  to  provide  a space 
between  these  coils,  and  should  not  to  any  great  extent 
lower  their  effectiveness  in  facilitating  commutation. 

Probably,  too,  a better  distribution  of  flux  would  result  if 
holes  were  provided  in  the  pole-shoes,  as  shown  at  e e e e, 
fig-  1 — there  certainly  is  a tendency  towards  increased 
density  at  these  tips. 


Radio-dermatitis. — A further  operation  has  been  carried 

out  upon  Mr.  H.  W.  Cox,  owing  to  the  continued  progress  of  the 
disease,  which  has  not  been  confined  to  hiB  hands  and  arms.  Mr. 
Cox’s  arm  was  amputated  above  the  elbow  on  the  13th  inst.,  and 
since  then  his  progress  has  been  favourable.  As  one  of  the  pioneers 
over  whose  lives  a blight  has  been  cast  by  their  pursuit  of  X-ray 
research,  Mr.  Cox  has  our  profound  sympathy,  as  well  as,  we  are 
sure,  that  of  our  readers. 

Rille  with  Electric  Sights. — According  to  a Consular 

report,  a German  engineer  named  Issel  has  adapted  11  a telescopic 
searchlight  containing  a small  eleotric  lamp  ” to  a rifle,  so  that  the 
user  can  take  aim  at  distant  objects  in  complete  darkness.  Details 
are  wanting. 


tuting  the  constant  torque  of  the  motor  for  the  intermittent  action 
of  the  steam  cylinder.  The  centre  of  gravity  approximates  to  that 
of  the  high-speed  steam  locomotive. 

According  to  the  Railway  Gazette,  which  published  the  views  here 
given,  the  starting  requirements  of  the  locomotive  are  unusually 
severe,  as  it  will  be  called  on  to  start  a train  of  550  tons  trailing 
load  upon  the  tunnel  grades  under  the  river,  which  are  approxi- 
mately 2 per  cent 

The  guaranteed  tractive  effort  is  60,000  lb.,  and  the  normal 
speed  with  load  upon  a level  track  is  60  miles  per  hour,  although 
the  locomotive  is  capable  of  a speed  in  excess  of  this.  The  total 


2,000-h.p.  Motor  for  Electric  Locomotive. 


weight  of  the  locomotive  is  332,100  lb.,  of  which  208,000  lb.  is 
carried  on  the  drivers  ; the  rigid  wheel  base  of  each  half  is  7 ft.  2 in,, 
and  the  length  of  the  complete  machine  65  ft. 

EU Turning  to  the  electrical  equipment,  each  motor  is  provided  with 
10  main  and  10  inter-poles ; the  main  field  is  split  in  two  halves, 
both  being  used  together  in  slow  speed  operation,  and  one  of  them 
shunted  in  control.  The  armature  is  relieved  from  excessive 
driving  strains  by  the  interposition  of  a novel  friotion  clutch 
between  the  spider  and  motor  shaft.  The  motors  operate  on  600- 
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View  showing  Motobs  coupled  to  Dbiying  Wheels,  Pennsylvania3Electbic  Locomotive. 


volt  direct-current,  each  half-unit  being  fitted  with  two  pairs  of 
rail  shoes,  also  with  a small  pantograph  collector  mounted  on  the 
cab,  for  use  in  the  yards. 

The  motors  are  controlled  on  the  Westinghouse  shunted  field 
sy  stem  * electro-pneumatic  switches  actuated  by  air  from  the  brake 
compressor,  and  operated  by  magnets  controlled  from  a master 
controller,  provide  for  regulating  the  fields  by  shunting  and  cutting 
out  a section  of  the  winding,  in  addition  to  series-parallel 
grouping.  The  bridging  system  is  used  for  passing  from  series  to 
multiple  connections,  and  the  motor  fields  are  arranged  to  be 
reversed  for  changing  the  direction  of  rotation,  reversing  being  by 
means  of  unit  switches. 

A master  controller  is  placed  in  each  of  the  cabs  and  arranged  for 
operating  two  or  more  locomotives  from  any  one  controller.  The 
resistances  are  of  sufficient  capacity  to  enable  a locomotive  to  run 
with  one  motor  out  of  service.  Duplicate  small  storage  batteries 
are  provided  on  each  half-unit  for  energising  the  control  circuits. 
On  an  official  test  over  a 6- mile  course,  the  first  locomotive  hauled 
a 6-car  train  at  an  average  speed  of  63  miles  an  hour. 


OUR  LEGAL  QUERY  COLUMN. 

Questions  addressed,  to  this  column  should  be  written  on  one  side 
of  the  paper  only.] 


" High  Pbessube  ” writes “ The  following  case  has  come  under 
my  notice A company  supplying  electrical  energy  for  lighting 
and  power  purposes  received  an  application  form  for  the  supply  of 
power,  duly  signed,  but  without  any  particulars  as  to  the  purpose 
for  which  it  was  intended  to  be  used.  From  private  sources  the 
supply  company  in  question  had  information  that  the  power  was 
to  be  used  for  driving  a gas  compressor  for  high-pressure  gas 
lighting,  which  would  displace  an  installation  of  arc  lamps  already 
in  use.  The  company  refused  to  accept  the  application.  Are  they 
within  their  rights  in  doing  bo  ? I should  perhaps  mention  that 
the  supply  company  is  working  under  a provisional  electric  lighting 
order.  I Bhould  be  very  pleased  to  receive  your  comments  on  this 
question.” 

The  point  raised  is  one  of  some  difficulty.  It  has  been  met 
and  dealt  with  in  a modified  form  in  this  column  on  former 
occasions.  In  order  to  answer  it,  it  is  necessary  to  consider  the 
obligations  imposed  on  supply  companies  by  statute.  In  the  first 
place,  it  is  clear  that  a company  must  supply  to  all  consumers  in 
their  district  without  fear  or  favour.  By  Sec.  19  of  the  Electric 
Lighting  Act,  1882,  “ where  a supply  of  electricity  is  provided  in 
any  part  of  an  area  for  private  purposes,  then,  except  in  so  far  as 
is  otherwise  provided  by  the  terms  of  the  order  ....  every  com- 
pany or  person  within  that  part  of  the  area  shall,  on  application, 
be  entitled  to  a supply  on  the  same  terms  on  which  any  other  com- 
pany or  person  in  such  part  of  the  area  is  entitled  under  similar 
circumstances  to  a corresponding  supply.”  Again,  by  Sec.  20,  the 
undertakers  must  not  show  any  undue  preference  to  any  authority, 
company  or  person.  Subject  to  these  provisions,  a company  may 
make  such  charges  for  the  supply  of  electricity  as  may  be  agreed 
upon.  All  the  foregoing  principles  apply  to  the  supply  of  elec- 
tricity for  power  as  well  as  for  lighting.  Now,  there  is  nothing  in 
the  statutes  which  would  authorise  any  company  to  make  any 
inquiry  into  the  objects  to  which  the  electricity  supplied  for  power 
is  to  be  devoted.  It  is  true  that  many  companies  supply  at 
different  flat  rates  for  special  classes  of  consumers.  But  supposing 
there  is  a charge  advertised  of  2Jd.  per  unit  for  motive  power 
generally,  there  does  not  seem  to  be  anything  to  compel  the  con- 
sumer to  disclose  the  objects  for  which  he  intends  to  use  the  power. 
Coming  now  to  the  facts  of  the  present  case,  there  does  not  appear 
to  be  anything  to  warrant  the  company  refusing  to  supply  power 
for  an  indirect  motive.  It  must  be  admitted  that  there  is  no  actual 
decision  of  the  Courts  to  support  this  view,  but  it  is  impossible  to 
see  whither  one  would  be  led  if  the  contrary  view  were  to  prevail. 
A company  might  object  to  supply  current  to  a man  who  was  using 
a motor-generator  with  a view  to  lighting  his  premises  at  motor 
rates ; that  would  be  a colourable  evasion  of  the  law.  In  the 
circumstances  detailed  by  “ High  Pressure  ” there  does  not  appear 
to  be  anything  fraudulent  on  the  part  of  the  consumer. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendment. 


AUSTRALIAN  COMMONWEALTH.— The  Government,  in  the 
Gazette  of  September  18th,  publish  a Customs  By-Law  (No.  66,  of 
September  16th)  laying  down  ihe  conditions  for  the  admission  of 
high-Bpeed  reciprocating  steam  engines  for  direct  coupling  or 
directly  coupled  to  electric  generators  or  to  pumps,  into  the 
Commonwealth  of  Australia  under  item  160  (B)  of  the  Customs 
Tariff  of  1908.  . . 

It  is  provided  that,  unless  they  comply  with  the  following 
conditions,  such  engines  shall  not  be  admitted  under  the  above 
tariff  item,  which  provides  that  they  may  be  admitted  free  of  duty 
when  the  manufacture  of  the  United  Kingdom,  but  otherwise  are 
subject  to  a duty  of  5 per  cent,  ad  valorem : — 

(a)  The  engine  must  be  of  the  vertical  reciprocating  type,  and 
must  be  provided  with  forced  or  splash  lubrication. 

(b)  The  working  parts  of  the  engine  must  be  enclosed  in  an 

oil-tight  case  or  chamber. 

(c)  The  engine  must  be  mounted,  or  for  mounting,  on  the  same 

shaft,  or  be  coupled,  or  for  coupling  in  one  line  by  means  of 
couplings,  with  an  electric  generator  or  a pump,  so  that  the 
engine  and  the  generator  or  pump  will  run  at  the  same 
number  of  revolutions  per  minute. 

(d)  The  number  of  revolutions  per  minute  at  which  the  engine 

is  constructed  to  run  continuously,  when  developing  its 
maximum  brake  horse-power,  must  not  be  less  than  the 
number  of  revolutions  per  minute  represented  in  the  speed 
curves  of  high-speed  engines  shown  in  the  schedule  attached 
to  the  By-Law,  for  the  given  brake  horse-power,  according 
as  the  engine  is  of  the  single,  two  or  three-crank  type. 

It  is,  however,  provided  that  when  an  engine  complies  with 
conditions  («),  (6)  and  (c),  and  is  normally  constructed  to 
run  at  a standard  speed  not  less  than  that  defined  or  repre- 
sented in  the  said  speed  curves,  but,  owing  to  the  special 
requirements  of  the  electric  generator  or  pump  with  which 
it  is,  or  is  to  be,  directly  coupled,  must  be  run  at  a lower 
speed,  such  engine  will  be  admitted  under  tariff  item  160  B 
upon  the  production  to  the  Comptroller-General  or  a State 
Collector  of  Customs  of  satisfactory  proof  that  the  engine  is 
a modification  of  a standard  type  the  normal  speed  of 
which  is  not  below  that  defined  or  represented  in  the  said 
speed  curves. 

The  importer  is  further  required  to  satisfy  the  Comptroller- 
General  or  State  Collector  of  Customs  that  the  eDgine  complies 
with  the  foregoing  conditions,  and  that  it  will  only  be  used  for 
direct  coupling  to  an  electric  generator  or  to  a pump. 


The  French  Lamp  Duty.— The  scheme  for  the  revision 

of  the  French  import  duties,  which  is  now  engaging  the  attention 
of  the  Chamber  of  Deputies,  provides  for  an  increase  of  the  present 
high  duty  on  metallic-filament  lamps  from  £7  to  £10  per  cwt.  In 
this  connection  a German  electrical  correspondent  states  that  the 
French  makers  of  incandescent  lamps  will  be  in  error  if  they 
assume  that  the  proposed  Customs  augmentation  will  diminish 
foreign  competition  and  enable  them  to  obtain  a corresponding 
advance  in  prices.  On  the  contrary,  he  remarks  that  the  large 
German  works  which  at  present  export  metallic-filament  lamps  to 
France,  will  doubtless  erect  branches  in  France  after  the  introduc- 
tion of  the  prohibitive  duty,  and  that  they  will  then  offer  more 
serious  competition  to  French  industry.  As  an  instance  of  how 
little  the  glow  lamp  industry  requires  a high  protective  duty,  the 
correspondent  mentions  that  the  metallic-filament  lamp  branch  has 
been  very  favourably  developed  in  Germany,  notwithstanding  the 
relatively  low  duty  of  £2  per  ewt. 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
P^en*  Agents,  286  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


25,711.  11  Automatically-operated  switch,  for  use  with  cranes  and  other 
November  8th 6rated  °r  controIled  by  electrical  means.”  G.  E.  Pearson. 

25.718.  ‘‘Improvements  in  magnetio  compasses.”  Kelvin  & J.  White. 
Ltd.,  ana  F.  W.  Clark.  November  8th. 

25.719.  “ Indicating  conneotors  and  regulators  for  electric  cirouits.”  N. 
Hosgood.  November  8th. 

25.733.  “ Improvements  in  and  relating  to  eleotrio  fuse  fittings.”  Siemens 
Bros.  Dynamo  Works,  Ltd.  (Siemens  Scbuckertwerke  G.m.b.H.,  Germany.) 
(Complete0)1  ^ Pat6nt  of  Addition  to  No.  8,263/09.)  November  8th. 

25.734.  “Improvements  in  the  electrioal  propulsion  of  ships.”  Siemens 
Bros.  Dynamo  Works,  Ltd.,  and  M.  Kloss.  November  8th.  P 

25,757.  “ Improvements  in  and  relating  to  telephones  and  the  like.”  H O 
Quinn.  November  8th. 

25,785.  " Improvements  in  alternating  current  dynamo  machines.”  Hon. 
C.  A.  Parsons  and  A,  H.  Law,  November  8th. 

25,795.  “Hollow  brick  lamp  which  can  be  lit  or  illuminated  by  either  the 
ordinary  gas  mantle  or  electric  bulbs  and  used  for  lighting  the  names  of 
streets  or  advertising  purposes.”  J.  W.  Shephard  and  G.  Brown. 
November  9th. 

25,822.  " Improvements  relating  to  metallic  conduits  for  electric  conductors.” 
B.  L.  Myer.  November  9th. 

25.882.  “Improvements  in  telephone  exchanges.”  Siemens  Bros.  & Co., 
Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  November  9th.  (Complete.) 

25.883.  “Improvements  in  telephone  exchanges.”  Siemens  Bros.  & Co.> 
Ltd.  (Siemens  & Halske  Akt.-Ges.,  Germany.)  November  9th.  (Complete.) 

25,887.  “Improvements  in  automatic  telephone  systems.”  W.  A Yewen 
November  9th,  J * 

25,889.  “Improving  the  quality  of  metallic-filaments.”  H.  Kuzel.  (Date 
app  led  for  under  Sec.  91  of  the  Act,  December  21st,  1908,  being  date  of 
application  in  Germany.)  November  9th.  (Complete.) 

25,896.  “ Improvements  in  and  relating  to  electric  selective  devices  especially 
applicable  to  telephone  systems  and  the  like.”  American  Automatic  Tele- 
phone  Co.,  and  C.  L,  Goodrun.  November  9th.  (Complete.) 

25,920.  “Novel  or  improved  flexible  protection  for  electric  oables  and  the 
like  purposes.  E,  L.  Pease,  November  10th. 

25,962.  “Improvements  in  electrical  mercury  switches  operated  by  a 
vehicle  passing  along  a railway.”  Siemens  Bros.  & Co.,  Ltd.  (Siemens  and 

®aiQnKeiANVGeS,iG^muanyi  (Application  for  Patent  of  Addition  to  No.  6,073 
01  1905.)  November  10th.  (Complete.)  ’ 

25.972.  " Improvements  in  and  relating  to  homopolar  electrical  machines.” 
It.  H.  Barbour.  November  10th. 

„ “ Improvements  in  and  relating  to  homopolar  electrical  generators 
and  motors.  R.  H.  Barbour.  November  10th. 

“Improved  method  of  and  means  for  producting  electrical  osoilla- 
November^0thC!°NI  8 WlKELESS  Tf:LEGRArB  Co->  Ltd.,  and  H.  J.  Round. 

*'elatiDe  t0  the  ventilation  of  electric  motors.” 
H.  A.  Mayor  and  Mayor  & Coulson,  Ltd.  November  10th. 

26,0C6.  “ Improvements  in  or  relating  to  inoandescent  electrio  James.”  H .1 
November  10th.  (Complete.) 

‘‘Improvements  in  or  relating  to  electric  conduit  joints  and  joint 
W.  R.  Sykes  and  V.  J.  Cooke.  November  10th.  (Complete.) 

“New  and  improved  switch  and  circuit-breaker  for  high  potential 
J.  N.  Kelman.  November  10th.  hu.c-umua 

Improvements  in  and  relating  to  polyphase  alternating  current 
nS  S orffi!”68/  * Allgemeine  Elektricitats  Ges,  (Date  applied  for 
under  Sec.  91  of  the  Act.  November  11th,  1908,  being  date  of  application  in 
Germany.)  November  10th.  (Complete.)  11  111 

a improvements  in  switching  arrangements  for  electric  stone  cutting 
and  stone-drilling  machines.”  R.  Rohde.  November  10th.  B 

26,088.  “Improvements  in  switching  devices  for  use  in  connection  with 
electric  lighting  or  power.  W.  C.  Kirwan  and  K.  Quaney.  November  11th 

cables9”  T.^^oBL^^mtef  llth‘he  8UPP°rt  °f  eIeCWical  COnduCtors  °r 
26,146.  “Improvements  in  and  relating  to  dynamo-electric  machines" 
Allgemeine  Elektricitats  Ges.  (Date  applied  for  under  Sec.  91  of  the  Act 
(Complete.)12th’  19°8’  b°1I1S  date  °f  application  in  Germany.)  November  11th! 

ImPr?ve“ents  in  and  relating  to  electrio  cells  and  the  method  of 
using  same,  and  m the  application  to  certain  articles  of  pleotrio  light  ” P C 
Pace,  L.  Hunter  and  A.  E.  Lamkin.  November  12th, 

Co^  LTD./aM  W^^iESELHo^sT.^HNovemimr^l^th?8^11168'''  S™S  BR°8’  AND 

No2vember‘imP1'(CorpleLo  UMlBK  4°  C’eCtriC  ful'“aoe8'”  d' Harden. 

ber°l2th.  (Sp ?ev,ee“ents  relBtin8 ‘°  eleotrio  furnaces.”  J.  Harden.  Novem- 

irnprovements  in  telephone  exchanges.”  Siemens  & Halske  Aiit- 
9Et3'  (Bateapplied.  f°r  under  Sec.  91  of  the  Act,  November  14th,  1908  being 
date  of  application  in  Germany.)  November  14th.  (Complete.)  8 

November'i3thfr°VementS  automatio  electric  switches.”  T,  Ferguson. 

H“jT«:,v52IK7?.m£*r  iD  con‘rolIer«  f°r  electric  tramcars  and  the  like.” 
ii.  J.  hi.  daiee  and  C.  Freeman,  November  18th. 

W2,Li8flVrmi\rr;,I,r0Mf,„CUrrert,1C?lleCt0r,  for  electrically-propelled  vehicles.” 
WILLI -Kohler.  (Date  applied  for  under  Seo.  91  of  the  Act,  Mav  1st  1909 
being  date  of  application  m Germany.)  November  13th.  (Complete.)  ’ ' 


Jaeger. 

26,021. 

boxes.” 

26,036. 

circuits.' 

26,046. 


PUBLISHED  SPECIFICATIONS. 


°°PL*BwJ?£  any °f  ‘h®  Specifications  in  the  following  list  may  be  obtained 
p- Ihompbon  & Co.,  285,  High  Holborn,  W,C.|  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

1 1 EOT. I viNG^tl nstallationh  for  Wirelf-sr^Tf-lkoraph v,  W.  Burstyn.  15,85 

T,,a  CoND'™*  °F  THK  Sparking  Plugs  and  te 
1,"““  ™"  "TF-IINAL-COMDUSTION  ENGINES  SPECIALLY  APPLICABLE  PC 
lr  nan  a R ’ JVI,OT0B;CTCLf  B.  *«!>  for  similar  purposes.  A.  J.  Rile 

16,828.  August  1st.  Post-dated  March  1st,  1909. 

Ahranof.mkntr  por  Storing  and  Distributing  Alternating  Current,  > 
Electricity.  A.  M.  Taylor.  22,044.  O.tob.r  19th.  currents  ( 


Electric  Railway  System.  W.  Robinson.  22,227.  October  20th 
Electric  Batteries.  Basset.  22,236.  October  20th.  (Date  applied  for  under 

International  Convention,  October  31st,  1907.)  11  ° under 

Overhead  Conductor  Gear  for  the  Propulsion  of  Vehicles  Electrically 
October  22nd  ed  a“d  He  Sby  CableS’  Ltd”  and  J'  W'  A8tley-  22,413! 
Electric  Arc  Lamps.  S.  C.  Mount.  22,454.  October  22nd. 

Method  of  and  Apparatus  for  Controlling  the  Voltage  of  Dynamo- 
Electric  Machinery,  especially  applicable  to  Variable- speed 
Generators.  W.  Stansfield  and  J.  W.  Halt.  22,500.  October  23rd 
Means  for  Supporting  Electric  Lamp  Brackets  or  the  like  on  Walls 
J.  J.  Rawlings.  23,053.  October  29th.  walls. 

Systems  of  Electrical  Distribution  by  Alternating-Current  Trans 
formers.  J.  S.  Peck.  23,004.  October  29th.  1 tAN0' 

Means  of  Transport  for  Portable  Electrically-driven  Pumps  for  Fire 
Brigade  or  for  other  purposes.  W.  A.  Stevens.  23,328.  November  2nd 
Electrolysis  of  Liquids.  J.  Billiter.  24,594.  November  16th. 

Electric  Switches.  G.  Sweetser.  27,213.  December  15th. 


1909. 

STA  30th  R°  LaMPS  AND  other  Similab  Lamps.  J.  F.  Walters.  15,532.  January 

Insulating  Former- Wound  Coils.  Siemens  & Halske  Akt.-Ges.  16  985 
21sPte1908e)  29tb'  DatG  applled  fov  under  International  Convention,  July 

Arc  Lamps.  T.  L.  Carbone.  17,448.  July  27th.  (Date  applied  tor  under 
International  Convention,  November  9th,  1908.) 

Flame  Arc  Electric  Lamps.  Siemens  Schuckertwerke  Ges.  18,328.  August 
9tli.  (Date  apx)lied  for  under  Internationa  Convention,  August  11th,  1908.) 
Sparking  Plugs  for  Internal-Combustion  Engines.  W.  V.  Williams  2 °84 
February  8th.  “•  "Voy. 

Prepayment  Electricity  Meters.  G.  Hookham  and  8.  H.  Holden.  3 217 
February  10th.  (Application  for  Patent  of  Addition  to  No.  2,769,  1908  )' 
Portable  Electric  Lamp  Fittings.  L.  A.  Williamson.  3,836.  February  16th, 
Electric  Signalling  and  Ringing  Key.  M.  S.  Conner.  4,270,  February  22nd 
Electrically-driven  Rotary  Pumps.  A.  S.  Mallinson.  4,928.  March  1st. 

^ E , 2^°NE5^rc h A16 1 h 8 ' Siemens  Br03'  & Co'  (Siemens  & Halske  Akt.-Ges.) 

Automatic  Electric  Block  Signal  Systems.  H.  W.  Price.  6,289.  March  16th 
Electric  Street-Car  Indicator.  H.  E.  Fisher,  6,818.  March  22nd 
pR0£“  THt,  Manufacture  of  Non-Carbon  Electric  Incandescent 
Mi^ich  24th  REFEACT0RY  METALS  or  tdeir  alloys.  W.  Heinrich.  7,092. 
Electrio  Glow  Lamps,  F.  Farber.  7,913.  April  2nd. 

Electrical  Apparatus  for  Locking  Levers,  Operating  Railway  and  otheb 
Switches  Signals,  and  the  like  from  a Distance.  80c.  Ch.  Legrand  et 
April  9th681908  pl11  6th'  Dat6  apP  ‘ed  Ior  under  ^ternational  Convention, 

TEAQNg'?r0NTf0I'u:[oo  Means  on  Electric  Railway  Systems.  W.  Robinson. 
20th,'  19081)11  22ll<J-  (Apphcatlon>  nnder  Rule  13,  for  the  date  of  October 

SE°Yl°210lNSMayTO12thOR  EleCTKIC  Tbamways.  J.  C.  Russell  and  A.  P.  Lord. 

Arc  Lamp  with  CoNDucTraG  Supporting  Member,  B.  Duschnitz.  11,578. 
22nd  1308  ) °ate  appUed  for  under  International  Convention,  September 

Arc  Lamp  in  which  the  Feed  of  the  Electrodes  is  Effected  by  the  Action 
?£JH^7aC.DKEENv  at„the  Point  of  Support.  B.  Duschnitz.  11,579.  May 
17th.  (Date  applied  for  under  International  Convention,  June  30th,  1908.) 

TEL14P2 °9NE  jYn^mh58'  SiemeDS  Bros'  * Co'  (Siemens  & Halske  Akt.-Ges. 

Control  of  Polyphase  Motors  and  the  like.  British  Thomson-Houston  Co., 
Ltd.  (Allgemeine  Elektnoitats-Ges.)  17,370.  July  27th. 

Telephone  Exchanges.  Siemens  & Halske  Akt.-Ges.  18,456.  August  10th. 

(Date  axDplied  for  under  International  Convention,  October  2nd,  1908.) 
Telephonic  Apparatus,  E.  A.  Graham.  21,002.  September  14th. 


New  Processes  at  Siemens's  Works,  Woolwich.— 

The  students  attending  Mr.  Kilburn  Scott’s  lectures  at  the 
Northampton  Institute,  Clerkenwell,  recently  visited  Messrs. 
Siemens’s  works  at  Woolwich,  and  were  shown  several  novelties. 

The  Slannos  wire-making  machine  is  only  about  2 ft.  long,  and  it 
consists  of  a spiral  tube  into  which  the  insulated  wire  and  a flat 
strip  of  tinned  copper  about  an  inch  wide  is  fed.  The  interior  of 
the  spiral  tube  is  so  shaped  that  the  flat  strip  is  pressed  round  the 
insulation  twice,  thus — 


There  is  no  seam  in  the  finished  product.  The  two  layers  of 
copper  form  one  tube  by  being  sweated  together  as  the  wire  passes 
over  half-a-dozen  Bunsen  burners. 

The  enamelling  process  is  being  used  for  wires  for  instru- 
ments varying  from  '004  to  '02  in.  diameter,  but  there  is  no  reason 
why  in  time  larger  wires  should  not  be  successfully  treated.  The 
process  is  certainly  a great  advance  on  the  old  double  cotton 
and  silk  covering.  The  wire  to  be  covered  first  passes  through  a 
bath  of  japan,  and  then  travels  through  a stove  about  10  ft.  long, 
heated  to  650  F.  At  the  other  end  it  again  goes  through  some 
japan,  and  then  travels  back  through  the  stove.  This  is  usually 
repeated  three  times,  giving  a thickness  of  of  an  inch,  but, 

of  course,  more  enamel  can  be  put  on  if  necessary.  Experiments 
were  made  to  show  that  when  the  copper  is  permanently  stretched 
the  enamel  stretches  as  well.  The  insulation  is  so  good  that  the 
wire  has  been  successfully  employed  for  mine  exploders. 

In  the  cable  department  the  students  were  shown  the 
first  submarine  telephone  cable  to  be  fitted  with  Pupin  coils. 
The  cable  is  three-core,  and  a self-induction  coil  iB  wound  along 
each  core  for  a few  feet  at  intervals  of  several  miles.  The 
amount  of  self-induction  is  adjusted  to  exactly  neutralise  the 
capacity  of  that  part  of  cable  it  is  intended  to  take  care  of. 
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LIGHTING. 


Ok  all  the  uses  to  which  electricity  is  particularly  well 
adapted,  there  are  few  tint  are  more  conveniently  and  appro- 
priately served  by  that  agent  than  the  lighting  of  railway 
trains.  As  we  pointed  out  some  years  ago,  in  connection 
with  one  of  those  periodical  disasters  which  cannot  be 
averted  even  by  the  utmost  exeicise  of  engineering  skill 
and  foresight,  one  of  the  most  valuable  attributes  of  electric 
lighting  for  trains  is  its  complete  immunity  from  (ire  risk. 
In  the  instance  to  which  we  refer,  the  horrors  of  the  collision 
were  intensified  manifold  by  a conflagration  resulting  from 
the  use  of  gas  for  lighting  the  train,  which  rendered  the 
rescue  of  some  of  the  victims  impossible.  It  is  bad  enough 
to  be  battered  and  maimed,  without  the  added  torture  of 
roasting  to  death,  before  the  eyes  of  one’s  helpless  relatives 
and  friends. 

It  is  almost  unnecessary  to  remind  our  readers  that  the 
inspectors  of  the  Board  of  Trade  have  more  than  once 
pointed  out  the  dangers  of  gas  lighting,  and  have  strongly 
recommended  the  use  of  electricity  for  train  lighting.  In 
the  interests  of  the  passengers,  it  is  to  be  hoped  that  at  no 
distant  date  the  Board  will  insist  upon  the  universal 
adoption  of  the  electrical  system  throughout  the  British 
railway  systems,  and  we  have  no  doubt  that  this  course  will 
eventually  be  followed.  Unfortunately  the  Board  must  wait 
upon  public  opinion,  which  usually  is  not  aroused  until  some 
frightful  calamity  has  compelled  its  attention. 

There  is  another  factor,  however,  which  acts  much  more 
quickly,  and  much  more  effectively,  than  such  considerations 
as  the  interests  of  passengers,  the  influence  of  the  Board  of 
Trade,  or  the  pressure  of  public  opinion  : and  that  is, 
the  interests  of  the  railway  companies  themselves.  One  way 
of  bringing  this  home  to  them  was  recently  exemplified 
in  striking  fashion  on  a French  railway,  where  gas  was 
employed  as  the  illuminant.  As  the  result  of  a derailment, 
a number  of  mail  vans  were  set  on  fire  by  escaping  gas  ; 12 
postal  employes  were  seriously  burnt,  the  mails  were  com- 
pletely destroyed,  and  the  vans  were  reduced  to  ashes.  The 
value  of  the  registered  letters  and  post-office  orders 
destroyed  amounted  to  more  than  £24,000,  apart  from  the 
cost  of  the  vans.  On  another  occasion,  two  new  cars  caught 
fire  whilst  leaving  the  depot,  through  an  escape  of  gas,  and 
were  destroyed  ; each  of  them  cost  £2,800.  Thus  in  a 
short  period  the  railway  company  lost  £29,600,  a loss 
wholly  and  solely  due  to  its  choice  of  gas  instead  of  elec- 
tricity for  lighting.  The  company  is  liable  to  suffer  similar 
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losses  at  any  time,  and  it  is  difficult  to  realise  how  any  rail- 
way manager  in  his  senses  can  accept  this  risk  for  the  sake 
of  a slight  supposed  advantage  in  running  cost,  which  may 
or  may  not  be  justified  by  the  facts. 

Yet,  to  our  astonishment,  we  have  recently  learned  that  one 
of  our  most  important  British  railways  is  contemplating  the 
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wholesale  adoption  of  gas  lighting,  although  it  has  spent 
hundreds  of  thousands  of  pounds  on  the  installation  of 
electric  lighting  on  its  trains.  The  latter,  it  is  true,  was 
carried  out  on  a system  which,  though  the  best  of  its  kind  at 
the  time,  is  now  regarded  as  primitive  and  wasteful  ; but  to 
bring  the  equipment  up  to  date  would  have  been  less  expen- 
sive by  far  than  to  scrap  the  whole  system  and  to  substi- 
tute gas  lighting,  to  say  nothing  of  the  risks  which,  as  we 
have  shown,  inevitably  attend  the  use  of  the  latter.  What, 
then,  is  the  reason  for  this  step  ? 

We  find  that  the  ostensible  cause  of  the  change  is  the 
introduction  or  revival  of  the  system  of  carrying  compressed 
coal-gas  in  tanks  on  the  trains  ; this  is  rendered  possible  by 
the  use  of  inverted  mantles,  which  consume  much  less  gas 
than  the  old-fashioned  burners,  and  thus  can  be  supplied 
from  tanks  of  reasonable  size  (about  50  cb.  ft.  for  12  lamps). 
Hitherto,  it  has  been  necessary  to  use  oil-gas,  at  much 
greater  cost,  and  apparently  it  is  the  possibility  of  utilising 
coal-gas,  which  can  be  obtained  ready-made  at  any  siding, 
that  has  attracted  the  attention  and  distorted  the  judgment 
of  the  managers. 

Leaving  on  one  side  the  unquestionable  advantages  of 
electricity  on  the  score  of  safety  from  fire  risk,  is  it  the  fact 
that  it  is  inferior  to  gas  in  point  of  cost  ? We 
have  made  it  our  business  to  inquire  into  this  question, 
and  have  obtained  authoritative  data  as  to  the  actual  cost 
of  lighting  with  compressed  coal-gas  and  inverted  mantles, 
as  used  upon  a certain  French  railway.  Taking  the  cost  of 
gas  at  4s.  6d.  per  1,000  cb.  ft.,  and  assuming  that  the  mantle 
maintains  its  full  candle-power  throughout  its  life,  the  cost 
per  candle-power-hour  is  about  0 Old.  In  English  towns 
the  cost  of  gas  will  be  in  the  neighbourhood  of  one-half  the 
price  given,  and  this  correction  would  reduce  the  total  cost 
per  candle-hour  by  one-third  ; but  against  this  can  be  set  at 
least  an  equal  falling-off  in  the  average  candle-power  of  the 
mantle,  which  leaves  the  cost  per  candle-hour,  under  British 
conditions,  at  OOld.  The  weight  of  the  storage  tanks  and 
pipes  amounts  to  considerably  over  a ton  for  an  installation 
of  12  lamps  of  25  c.p.  each,  and  they  add  some  4 sq.  ft. 
to  the  transverse  section  of  the  coach  offering  resistance  to 
the  air. 

On  the  other  hand,  uriDg  metallic-filament  lamps,  which 
have  a life  about  10  times  that  of  the  gas  mantles,  and 
maintain  their  candle-power  practically  unaltered  throughout 
their  lives,  and  allowing  outside  figures  for  the  depreciation 
of  plant,  interest  on  capital,  maintenance,  and  cost  of  addi- 
tional fuel  used  on  the  locomotive,  the  total  cost  per  candle- 
hour  of  an  electric  lighting  system  on  modern  lines  does  not 
exceed  0‘Olld.  Charging  stations  are  done  away  with  ; any 
coach  can  go  anywhere,  at  any  time,  and  no  loss  of  time  is 
incurred  in  charging.  The  weight  of  the  equipment  for 
the  same  duty  is  less,  and  the  air-resistance  is  reduced. 
The  lamps,  instead  of  having  a minimum  Candle-power  of 
25  C.P.,  can  be  of  10  c.p.,  or  less,  and  can  be  distributed 
or  arranged  so  as  to  give  the  best  results,  or  put  in  serif  s 
to  give  a dim  light  when  passengers  wish  to  sleep.  By 
adopting  recent  improvements,  the  cost  of  the  system 
can  be  materially  reduced  below  the  figure  quoted — which, 
in  fact,  is  in  excess  of  actual  results  obtained  on  British 
trains. 

We  claim,  therefore,  that  not  only  for  its  safety,  but  also 
for  its  economy  and  convenience,  the  electric  system  is  far 
in  advance  of  even  the  most  up-to-date  system  of  gas 
lighting,  and  we  believe  that  any  railway  company  that 
adopts  the  latter  is  committing  a grave  error,  which  will  be 
remedied  only  at  great  cost  to  the  shareholders.  In 
America  the  tendency  to-day  is  to  abandon  gas  in  favour 
of  electricity.  We  have  reason  to  believe  that  confirma- 
tion of  our  statements  will  shortly  be  forthcoming  from 
an  independent  quarter  of  the  highest  authority,  and  we 
strongly  urge  those  responsible  for  the  choice  of  system 
to  hold  their  hand  until  they  have  absolute  proof  of  the 
identity  of  the  best  system  of  lighting. 


ELECTRIC  TRACTION  ON  BRITISH 
RAILWAYS., 


From  time  to  time  considerable  attention  has  been  drawn  to 
the  remarkable  number  of  railways,  both  on  the  Continent 
and  in  America,  on  which  electric  traction  is  being  applied. 
Compared  with  this  the  British  railways,  as  far  as  the 
application  of  electricity  is  concerned,  appear  to  have  reached 
a condition  of  complete  stagnation.  Leaving  out  of  con- 
sideration the  “Tube”  systems  of  London,  which  are, 
after  all,  only  possible  with  an  electrical  system,  there  is 
amazingly  little  work  being  done  or  even  projected  in  the 
electrification  of  railway  lines.  The  sum  total  of  our 
achievements  comprises  some  40  miles  on  the  Lancashire 
and  Yorkshire,  about  the  same  on  the  North-Eastern,  50 
miles  on  the  Condon  Underground  Itailways,  10  miles  on 
the  Midland,  a few  miles  on  the  Mersey  Bailway,  and 
nine  miles  on  the  Brighton  system.  The  adoption  of 

electricity  between  Liverpool  and  Southport,  which  has 
led  to  the  complete  suppression  of  the  steam 

locomotive,  has  been  attended  with  conspicuous  Buccese, 
and  let  it  be  noted  that  this  is  no  glorified 
tramway  system,  but  is  a real  and  live  example 
of  electricity  applied  to  fast  and  heavy  traffic.  Equally 
notable  have  been  the  results  on  the  section  of  the 
North-Eastern  system  between  Newcastle-on-Tyne  and 
Tynemouth.  But  notwithstanding  that  every  penny  spent 
in  these  pioneer  examples  has  been  amply  justified,  the 
railway  authorities  of  the  country  do  not  appear  to  have 
been  influenced  in  the  least  degree.  No  doubt  the  working 
results  created  at  the  outset  a mild  interest,  but  this 
appears  to  have  been  in  the  main  followed  by  cold  indiffer- 
ence, for  it  must  not  be  forgotten  that  six  years  have  gone 
by  since  the  electrical  systems  were  instituted  on  the  two 
lines  mentioned.  What  is  the  reason  that  so  little  has  been 
done  by  the  railway  companies  in  face  of  the  successes 
quoted  ? On  all  hands  the  directors  of  railways  record  and 
deplore  the  falling  away  of  traffics,  due,  we  are  told,  to  the 
incursions  of  the  ubiquitous  electric  tramways  ; but  what 
are  they  doing  to  stem  the  serious  inroads  into  their  re- 
venues ? Except  in  two  or  three  cases,  we  are  afraid,  the 
answer  is  nothing. 

For  the  moment  we  are  in  no  wise  concerned  in  the  appli- 
cation of  electricity  on  main  lines  ; that  is  a problem  too 
remote  for  immediate  consideration,  but  we  are  deeply 
interested  in  the  possibilities  of  electricity  for  local  and 
suburban  serviee,  and  it  is  in  this  direction,  one  notes  with 
regret,  that  so  little  activity  prevails.  Yet  in  season  and 
out  of  season  the  advocates  - of  electric  traction  have  never 
slackened  in  their  efforts  to  establish  the  fact  that  only  by 
electrical  means  was  it  possible  to  regain  and  retain  that 
local  traffic  which  is  so  easily  diverted  by  the  attractions 
of  the  electric  tramway.  We  are  told  that  the  railway  com- 
panies are  awaiting  the  results  of  the  smgle-phase  system  on 
the  Brighton  line  before  committing  themselves  to  a policy 
which  will  entail  heavy  expenditure.  While  deliberation  is 
often  highly  desirable,  it  is  possible  to  carry  it 
to  excess  ; and  in  regard  to  electric  traction,'  we  are 
emphatically  of  the  opinion  that  the  railway  companies  are 
not  taking  advantage  of  the  material  which  is  ready  to  their 
hands.  Whether  the  system  on  the  Brighton  line  is  a con- 
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spicaous  succe»s  or  a comparative  failure  is  quite  beside  the 
point.  If  it  proves  everything  that  the  introducers  claim,  it 
will  still  be  unsuitable  for  some  lines,  and  should  it  fall  short 
of  anticipations,  it  would  by  no  means  sound  the  death-knell 
of  single-phase  traction.  That  the  Brighton  experiment  has 
had  a°good  deal  to  do  with  the  hesitancy  on  the  part  of  the 
railway  authorities  in  this  country  must  be  admitted,  but  we 
are  strengthened  in  our  view  that  their  attitude  is  unjustifiable 
by  the  almost  daily  developments  which  are  taking  place  in 
Germany  and  the  United  States  on  every  system  of  electric 
traction.  Ia  other  words,  the  crystallised  experience  of 
other  countries  is  that  both  single-phase  and  direct-current 
systems  have  their  appropriate  uses.  At  any  rate,  the 
potentialities  of  either  system  do  not  appear  to  have  curtailed 
in  any  way  the  enterprise  of  foreign  railways  with  regard 
to  electric  traction.  In  our  view,  it  is  just  as  absurd 
for  Euglish  railways  to  mark  time  in  respect  of  electrical 
working  for  fear  of  future  developments,  as  it  would  be  for 
them  to  decline  to  carry  out  extensions  on  the  present 
system  of  running  rails  on  account  of  the  possibilities  of  the 
monorail.  The  financial  side  of  the  subject,  that  is,  the 
capital  expenditure,  has  been  brought  forward  as  an  argument 
against  immediate  electrification  ; it  is  true  that  the  railway 
companies  of  the  country  are  already  facing  enormous  com- 
mitments for  widenings,  stations,  and  rolling  stock,  but  impor- 
tant though  these  are,  we  suggest  that  none  of  them  is  so 
potent  a factor  in  the  future  of  railway  management  as  a 
well-conceived  scheme  of  electric  traction.  G he  advantages 
have  been  written  in  letters  of  gold,  and  not  by  mere 
enthusiasts,  but  by  sober-minded  managers  of  railways  who 
are  concerned  not  with  the  scientific  features  of  electric 
traction,  but  with  its  revenue-earning  capacity:  For  a period 

there  were  clamourings  for  the  results  of  electrification  on 
the  Lancashire  and  Yorkshire  and  North-Eastern  ; tneseare, 
and  have  been  for  some  time,  open  to  all  the  world,  but  they 
appear  to  have  made  little  impression,  if  we  are  to  judge  by 
the  inactivity  which  exists.  We  admit  that  we  are 
laying  a somewhat  serious  indictment  at  the  door 
of  railway  directors  and  officials,  but  what  are  we 
to  think  when  proof  upon  proof  has  been  bffered  of 
the  efficacy  of  electricity,  and  yet  suburban  lines  show 
steadily  falling  receipts  ? 

We  have  no  desire  to  be  misunderstood  in  our  attitude  on 
this  subject.  It  would  be  idle  to  suggest  that  electricity 
will  provide  a panacea  for  all  the  ills  from  which  suburban 
and  short-distance  services  suffer,  and  it  would  be  absurd 
to  think  that  electric  traction  can  be  applied  with  success 
under  every  condition  of  railway  working  ; but  with- 
out making  any  invidious  selection,  there  are,  without 
doubt,  many  hundreds  of  miles  which  would  benefit  from 
electrical  working.  Nor,  as  we  have  already  indicated,  is 
it  necessary  to  wait  for  the  results  of  an  experiment,  which 
at  the  best  can  only  prove  its  usefulness  under  certain  con- 
ditions, for  again  it  should  be  repeated  that  there  has  been 
accumulated  during  the  past  six  years  a vast  amount  of 
knowledge  on  the  subject  of  electrically-operated  railways, 
and  these  results  are  at  the  disposal  of  those  who  care  to 
use  them. 

Now  that  the  Brighton  Company's  system  has  been 
opened  for  traffic,  we  hope  that  even  this  last  excuse  for 
procrastination  will  shortly  be  removed,  and  that  the  matter 
will  be  taken  up  with  energy  by  the  managers  of  our 
suburban  railway  systems,  so  that  the  reproach  of  inertia 
and  vacillation  which  rests  upon  them  may  be  dispelled. 
We  venture  to  suggest  that  a Committee  be  formed  at  as 
earlv  a date  as  possible,  to  go  into  the  whole  question  and  to 
draw  up  definite  conclusions  as  to  the  merits  of  the 
respective  systems,  with  a view  to  clearing  the  ground  for 
rapid  progress  in  the  future. 


A good  many  small  tramway  under- 
On  Tramway  takiQgp<  and  probably  some  of  the  larger 
lures.  ones,^  which  Lave  experienced  a difficulty 
in  making  both  ends  meet  financially,  will  watch  with  close 
interest  the  experimental  use  of  the  “ fair  fare  system  o 
tramway  fares  on  the  B E.T.  group  of  ti  am  ways,  vhic 
will  come  into  use  in  the  New  Year. 

The  “ overlapping  stage  ” system  of  charging  is,  like  many 
other  things,  more  in  the  nature  of  a practical  compromise 
than  anything  else,  and  we  question  whether  any  tramway 
undertaking  which  possesses  adequate  earning  capacity  wi  1 
be  inclined  to  risk  a change  unless  the  travelling  public 
absolutely  demand  it.  The  “overlapping  stage”  system, 
especially  when  l^d.  sections  are  introduced,  appears  o ave 
met  the  average  case  very  satisfactorily.  The  B.h.  • °- 

undertakings  and  many  small  tramway  concerns  aie,  ov\ 
ever,  up  against  the  difficult  problem  of  obtaining  that 
fractional  increase  in  fare  from  the  passenger  whic l inures 
all  the  difference  between  success  and  failure  ; and  under 
these  circumstances,  a proposal  of  the  kind  embodiec  in  c 
“ fair  fare  ” system  should  be  welcomed,  even  by  the  travel- 
ling public,  who,  if  they  pause  to  consider  the  matter,  must 
admit  that  the  principle  of  a fair  day’s  pay  for  a fair  day  s 
work  is  as  applicable  to  a tramway  undertaking  as  to  an 

individual.  , . , , 

So  far  as  one  can  judge  from  the  pamphlet  issued  >y 
British  Electrical  Federation,  the  proposal  will  benefit  many 
passengers — always  assuming  that  the  existing  Id.  stages  are 
not  seriously  altered — and  the  tramway  undertaking  wi 
have  to  rely  on  the  somewhat  problematical  surplus  farthings 
or  checks  carried  by  the  passenger,  and  on  his  cupidity,  to 

get  its  own  back.  . , 

The  proposal  appears  to  us  in  the  nature  of  an  experiment, 
suggested,  presumably,  by  the  peculiar  conditions  existing 
on  the  B.E.T.  Co.’s  lines,  but  not  necessarily  ending  in i their 
favour.  The  “fair  fare”  pamphlet,  however,  and  the 
reflections  which  it  makes  on  the  “overlapping  stage 
system  of  fares,  call  to  mind  one  real  difficulty  in  connec- 
tion with  the  latter,  eg.,  the  matter  of  through  bookings 
over  adjoining  systems  where  the  latter  afford  routes  o 

considerable  length.  , 

Such  cases  exist,  although  they  are  not  common  ; and 
they  appear  to  us  to  exceed  the  limit  of  efficient  fare  collect- 
ing with  overlapping  stages,  especially  if  the  route  is  at  all 
well  patronised  and  !>d.  sections  are  provided.  Id  a case 
with  which  we  are  acquainted  there  are  some  70  od-,  la., 
Hd.  and  2d.  stages,  not  to  mention  those  for  values  up  to 
4d  and  this  on  a 7-mile  route  ; but,  as  through  bookings 
exist  over  an  additional  7 miles  of  an  adjoining  tramway, 
the  task  which  confronts  the  conductor  can  be  easily 
imagined.  It  seems  fairly  evident  that  6 or  - miles  o 
thickly-populated  route  represents  the  limit  with  the  average 
conductor,  and  if  extended  bookings  are  necessitated  by 
reason  of  over-running  or  transfer  junctions,  then  sotnc  other 
system  than  that  of  overlapping  stages  must  be  introduced. 


Thursday  evening  last  week,  which 

The  Contract  gaw  the  opening  meeting  of  the  LE  E. — 
Sjstem  of  ag  rCgard8  ordinary  business — will  be  re- 
Churglng.  membere{j  for  its  business-like  procedure 
and  the  excellent  discussion  rvhich  took  place  as  a direct 
result.  All  credit  is  due  to  the  new  President  for  his  able 
conduct  of  affairs,  and  to  Mr.  Dykes  for  his  brief  and  self- 
denying  summary,  which  allowed  ample  time  for  a profitable 
discussion. 

The  supply  of  electricity  is  a many-sided  subject,  and, 
naturally,  unanimity  of  opinion  was  out  of  the  question,  but 
so  far  aB  one  could  judge  from  the  discussion,  the  authors 
made  out  a very  good  case  for  a simple  contract  system. 

After  the  dismal  forecasts  which  we  have  heard  as  to  the 
depredations  of  the  metal-filament  lamp,  it  was  quite  refre  fl- 
ing to  hear  Mr.  Wilkinson’s  avowal  that  at  Harrogate 
during  the  past  seven  months  the  units  generated  were  only 
2 per  cent,  down  as  compared  with  a similar  period  last 
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year,  and  this  despite  the  fact  that  the  cream  of  the  busi- 
ness has  been  obtained.  On  the  other  hand,  we  happen  to 
know  of  engineers  who  are  not  so  happily  placed,  although 
they  admit  an  increasing  lamp  connection. 

Several  speakers  apparently  misinterpreted  the  authors’ 
suggestion  to  let  the  small  (i.e.,  short-hour)  consumer  go, 
and  cultivate  the  more  profitable  ones,  into  an  intention  not 
to  supply  the  former ; any  would-be  consumer  can,  of  course, 
demand  a supply,  even  for  one  lamp,  but  that  does  not  con- 
stitute a reason  for  hunting  up  such  consumers,  to  the  neglect 
of  more  profitable  business. 

One  well-known  engineer,  who  figured  prominently  in 
municipal  supply  work  some  years  ago,  expressed  his  total 
disagreement  with  the  contract  demand  system.  He  con- 
sidered that  a sliding  scale  was  the  only  equitable  system  of 
charge.  However,  the  proof  of  the  value  of  the  authors’  and 
other  special  systems  of  charging  is  surely  their  ability  to 
attract  profitable  business ; if  they  can  accomplish  this  they  are 
undoubtedly  a commercial  asset,  which  the  engineer  cannot 
afford  to  ignore. 

At  the  time  when  the  authors  read  their  last  paper  on  a 
similar  subject,  in  April  last  year,  we  remember  that  Mr. 
Long’s  assessment  tariff  was  credited  with  some  800  con- 
sumers at  Norwich — many  of  them  doubtless  merely  having 
changed  over — and  taking  into  account  the  strenuous  com- 
petition which  exists  between  modern  illuminants,  it  is 
surely  a point  in  favour  of  the  contract  demand  system  that 
the  authors  have  been  able  to  arrange  for  over  10,000  lamps 
to  be  supplied  under  this  arrangement  in  the  near  future. 

A remark  by  Mr.  Hirst  as  to  the  benefit  accruing  to  the 
central  station  by  reason  of  the  reduced  power  consumption 
of  the  metal  lamp  on  peak  loads,  reminds  us  that  the  new 
lamp  can  claim  credit  for  the  introduction  of  improvements 
in  plant,  such  as  machine  stokers  for  cheaper  fuel,  con- 
densers, oil  engines  for  taking  peak  loads,  &c.,  which  would 
almost  certainly  have  been  deferred,  or  possibly  not  under- 
taken at  all,  unless  dire  necessity  had  arisen  for  economising 
all  round. 


A good  deal  has  been  written  lately 
both  in  the  technical  and  in  the  lay  Press 
on  the  subject  of  apprenticeships,  and 
there  appears  to  be  a desire  to  revive  the 
old-fashioned  kind  of  apprenticeship,  or 
rather  to  adapt  the  old-fashioned  apprenticeships  to 
modern  conditions.  It  remains  to  be  seen  to  what  extent 


Free 
Apprenticeship 
in  Central 
Stations. 


the  proposal  will  be  successful.  Meanwhile  the  Heston  and 
Isleworth  Council,  whose  electric  lighting  venture  has  not 
hitherto  been  a conspicuous  success,  have  launched  out 
on  original  lines  of  their  own.  Their  proposal,  in  short,  is  to 
offer  free  apprenticeships,  or  to  give  it  the  more  highly 
sounding  term,  free  pupilships,  in  their  electric  light  depart- 
ment, to  lads  attending  the  secondary  schools  in  their 
district.  We  presume  that  it  will  be  the  duty  of  the  chief 
engineer  to  father  these  lads,  and  to  train  them  up  in  the 
way  they  should  go,  so  that  later  on  they  will  be  able  to  bud 
out  as  fully  blowD  electrical  engineers.  We  do  not  know  if 
it  is  proposed  to  increase  the  remuneration  of  the  chief 
engineer  for  the  additional  duties  involved,  but  in  view  of 
fact  that  the  station  will  in  future  be  run  principally  by 
unpaid  labour,  we  shall  watch  with  interest  the  future 
financial  results  which  it  is  to  be  hoped  will  show  to  better 
advantage  than  those  hitherto  returned. 


One  of  the  few  ideals  which  businef 
It  iiwiness  men  can  gn(j  ^jme  cherj8ij  j8  ^0  secure 

^cononiy!  perfect  system  for  the  operation  of  the: 
own  particular  business.  Much  has  bee 
said,  and  rightly  so,  of  the  importance  of  this  questioi 
Indeed,  the  danger  now  rather  seems  that,  with  some  peopl 


system  amounts  almost  to  a mania,  and  the  results  are  hardly 
justified  by  the  means  employed.  It  will  scarcely  be 
questioned  that  the  one  essential  to  a good  system  is  sim- 
plicity. This  being  admitted,  the  actual  present  state  of 
affairs  should  be  looked  at  in  order  to  see  whether  this  axiom 
is  always  borne  in  mind. 

It  is  found  that  while  many  firm",  often  those  of  long 
standing,  use  the  same  system— with  little  or  no  modern 
innovations — as  that  with  which  they  started,  yet  there  are 
many  more  who  may  perhaps  be  likened  to  the  alchemists 
of  old,  in  that  they  seek  something  which  is  more  or  less  a 
myth.  Reform  after  reform  is  introduced,  our  American 
cousins  and  their  methods  are  assiduously  studied,  occa- 
sionally too  much  so,  and  one  scheme  after  another  is 
rejected  in  the  search  for  the  ideal.  At  the  least  the 
scheme  in  operation  is  subjected  to  endless  alteration  and 
supposed  improvement.  The  ostensible  objects  in  view  are 
to  reduce  the  possibility  of  error,  and  to  obtain  an  almost 
automatic  effect  in  the  whole  routine.  Much  work  is  thus 
often  duplicated  over  and  over  again,  and  the  first- 
named  object  is  defeated  by  the  very  means  adopted  to 
secure  it. 

Further,  to  counteract  the  additional  cost  of  extra  staffs, 
wages  are  reduced  to  a minimum,  the  consequences  of  which 
are  two-fold.  First,  the  employer  obtains  an  article  not 
altogether  satisfactory,  because  he  requires  it  to  be  cheap. 
Secondly,  a certain  restlessness  is  invited  among  employe^ 
which  results  in  the  employer  having  what  may  be  called  a 
“ floating  ” staff.  As  an  instance  of  this,  we  have  heard 
of  a concern  which  in  four  years  passed  no  fewer  than  28  men 
through  one  of  it§uoffices,  the  normal  staff  of  which  is  from 
1 0 to  1 2.  The  outcome  of  such  a system  cannot  be  described 
as  satisfactory. 

Maximum  efficiency  can  only  be  obtained  when  a machine 
runs  constantly  in  perfect  order,  and,  therefore,  it  seems  that 
when  a system  is  found  to  be  even  fairly  workable,  and  at 
the  same  time  simple,  it  should  be  retained.  Nothing 
with  any  elaborate  detail,  however  carefully  supervised, 
can  give  better  results  than  a system  founded  upon  a 
plain  fundamental  basis.  A similar  effort  should  be 
made  to  retain  the  men  who  give  satisfaction,  because 
they  are  part  and  parcel  of  the  system.  Surely 
a business  with  a staff  consisting  of  a small  but  efficient 
and  responsible  body  of  men  is  much  better  than  one 
with  a large  staff,  the  units  of  which  go  through  their 
routine  with  much  of  the  automaton  about  their  whole 
movements.  Initiative,  which  is  the  soul  of  business,  is  in 
the  one  case  given  fair  encouragement,  and  in  the  other  it  is 
stifled  and  choked  by  the  very  atmosphere  in  which  it  should 
thrive. 


Electrical  Driving  of  Textile  Factories.— The 

following  letter,  received  as  we  go  to  press,  further 
corroborates  our  unfavourable  opinion  regarding  the  ReDort 
of  the  Bradford  Committee  : — 

“ As  Members  of  the  Special  Committee  of  the  Bradford 
Engineering  Society  appointed  to  consider  the  Electrical 
1 friving  of  Textile  factories,  we  desire  to  protest  against 
the  recently  published  document  described  as  a Report  of 
the  Committee.  ! 

“ Several  portions  of  this  document  have  been  published 
without  our  knowledge  or  approval,  and  without  an 
opportunity  being  given  to  the  Committee  as  a whole  to 
discuss  it.  It  does  not  represent  the  views  of  the 
Committee,  and  is  in  many  respects  misleading. 

“ The  impression  that  this  document  gives — viz.,  of  being 
the  outcome  of  careful  inquiries  and  exhaustive  tests,  is 

erroneous  ; it  represents  the  results  of  preliminary  discussion 
among  the  Members  of  the  Committee,  and  of  two  tests 
which  were  by  no  means  exhaustive. 

“ We  therefore  desire  to  disassociate  ourselves  from  it. 

“ Yours,  &c., 

"(Signed)  H.  Ellis.  T.  Roles. 

H.  A.  Jones.  C.  W.  Salt. 

R.  POHL.  W.  B.  WOODHOUSE.” 
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ROSSALL  SCHOOL  LIGHTING. 


An'  interesting  scheme  has  recently  been  carried  out  at 
Rossall  School,  Fleetwood,  Lancs.,  comprising  electric  light- 
ing and  power,  hot  water  heating,  and  hot  water  supply.  This 
installation  contains  several  novel  features,  including  a new 
system  of  electric-light  wiring  and  a combination  of  lighting, 
heating  and  hot  water  supply  for  the  baths,  lavatories,  &c. 

Rossall  was  founded  as  a public  school  in  the  year  1854, 
and  right  up  to  1909  was  lighted  throughout  with  gas, 


the  same  time, 'the  system  of  gas  lighting  was  also  considered 
most  unsatisfactory  from  several  standpoints. 

At  the  beginning  of  this  year  the  Council  considered  the 
question  of  electric  lighting,  and  retained  Messrs.  Licey, 
Sillar  & Leigh,  consulting  engineers  of  Westminster  and 
Manchester,  to  advise  fully  on  the  steps  which  should  be 
taken  to  render  both  the  heating  and  lighting -efficient.  The 
engineers  in  their  report  advised  the  Council  to  install  a 


Bibd’s  Eye  View  of  Rossall  School,  Fleetwood,  Lancs. 


Views  in  the  Engine  House,  Rossall  School. 


supplied  from  a private  gasworks  on  the  premises.  At  one 
time  the  buildings  were  heated  by  steam  from  a Lancashire 
boiler  (7  ft.  x 28  ft.)  in  the  present  engine-house  buildings, 
but  later  on  this  wa3  superseded  by  a hot  water  heating 


steam-driven  dynamo  for  electric  light  and  power  which 
would  be  supplied  with  steam  from  the  existing  Lancashire 
boiler, "the  exhaust  steam  from  the  engine  being  passed  into 


system  for  the  majority  of  the  buildings.  Separate  heating 
boilers  were  put  in  for  this  purpose  at  intervals  round  the 
school  buildings,  and  the  hot  water  supply  for  domestic 
purposes  and  baths  was  taken  from  back  boilers  placed  in 
the  house  room  fireplaces.  The  “ gravity  ” system  of  heating 
and  hot  water  supply  from  back  boilers  proved,  however,  to 
be  most  inefficient,  the  amount  of  coal  and  coke  consumed 
being  enormous  in  proportion  to  the  results  obtained.  At 


calorifiers  for  the  heating  apparatus  and  hot  water  supply. 
The  Council  adopted  this  scheme  and  gave  instructions  for  the 
preparation  of  plans,  specifications,  quantities,  &c.,  for  the 
electric  lighting  of  the  whole  school,  including  over  1,500 
lights,  the  necessary  generating  plant,  the  pipe  mains,  &c.,  for 
the  heating  and  hot  water  supply,  and  all  apparatus.  Tenders 
were  obtained,  and  that  of  Messrs  Siemens  Bros,  was  accepted. 
The  contract  was  placed  with  this  firm  on  July  22nd,  and  it 

E 


886 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,671,  Dhohvbbb  3,  1909. 


was  a condition  that  the  work  should  be  completed  within 
six  weeks  in  order  that  everything  should  be  quite  ready  for 
the  boys  on  their  return  on  September  17th.  The  Bpeed  at 
which  the  work  was  carried  out  may  be  imagined  from  the 
fact  that,  with  the  exception  of  some  60  or  70  lights,  the 
installation  was  ready  for  use  on  September  6th. 


The  Main  Switchboard,  Rossall  School. 

The  generating  plant  consists  of  one  25-kw.  steam-driven 
dynamo, one  25-kw.  petrol-driven  dynamo,  a battery  and  main 
switchboard.  The  steam  engine  is  of  the  vertical  enclosed  type 
by  Messrs.  Beiliss  & Morcom,  running  at  500  r.p.m.  The 
dynamo  is  a compound  wound  machine  by  Messrs.  Siemens. 
The  petrol  engine  and  dynamo  are  of  the 
British  Westing  house  Oo.’s  make,  and 
will  be  used  as  a stand-by  plant. 

Both  dynamos  are  direct  coupled 
to  the  engines.  The  accumulators 
comprise  62  cells,  by  the  Chloride 
Electrical  Storage  Co.,  having  a 
capacity  of  720  ampere-hours.  The 
main  switchboard,  of  enamelled  slate, 
consists  of  four  panels,  one  for  each 
dynamo,  one  battery  panel  and  one 
feeder  panel.  Each  machine  panel  is 
provided  with  a change-over  switch  for 
shunt  and  compound  running.  The 
battery  regulating  cells  are  controlled 
by  means  of  an  automatic  switch,  by 
Messrs.  Bertram  Thomas.  The  gover- 
nor for  this  switch  is  connected  to  one 
of  the  feeder  points  in  the  main  cable 
system,  and  thus  maintains  the  correct 
voltage  on  the  feeders  automatically. 

The  cable  system  consists  of  two 
ring  mains,  each  ring  being  supplied 
by  two  feeders  taken  from  the  main 
switchboard  ia  the  engine  house.  One 
ring  main  runs  through  the  corridors 
of  the  masters’  houses  round  the  quad- 
rangle, and  the  other  provides  for 
buildings  extraneous  to  the  main  block, 
such  as  the  museum,  married  masters’ 
houses,  lodgep,  cottages,  farm  buildings,  workshops,  swim- 
ming bath,  post  office  and  tuck  shop,  gymnasium  and 
sanatorium,  Ac.  In  each  house  or  building  a connection  is 
taken  to  a switchboard,  from  which  sub- mains  are  run  to 
distribution  boards.  The  feeders  and  main  cables  are  paper- 
inBulated  and  lead-covered,  and,  where  possible,  are  cleated 
to  the  walls  of  the  corridors  through  which  they  run.  In 
places  where  it  was  necessary  to  take  them  underground, 
paper-insulated  and  lead-covered  and  armoured  cable  was 
laid  direct.  The  ring  main  which  feeds  the  buildings,  apart 


from  the  main  quadrangle,  consists  of  bare  copper  wire  run 
on  poles. 

The  whole  of  the  sub-circuit  wiring  has  been  carried  out 
with  “ Stannos  ” wire,  which  has  just  been  put  on  the  market 
by  Messrs.  Siemens  Bros.,  and  this  has  been  run  on  the 
surface  of  the  walls  and  ceilings.  The  wire  used  is 
No.  3/20  s.w  g.,  insulated  with  rubber  and  covered  with  a 
tinned  double  copper  sheath.  The  outer  sheath  is  used  for 
the  return  circuit.  Special  fittings  have  been  provided  for 
the  connections  at  distribution  boards,  ceiling  roses,  wall 
switches,  &c.  This  section  of  the  contract  was  carried  out 
by  the  Wardle  Engineering  Co.,  as  sub-contractors. 

In  some  portions  of  the  school  special  lighting  fittings 
have  been  provided.  The  chapel  is  lighted  by  means  of 
standards  and  corona  fittings  in  real  bronze,  which  were 
made  by  Messrs.  Veritys.  The  large  school,  dining  hall,  and 
masters’  common  rooms  are  lighted  by  “ Sun  ” fittings  with 
three  lamps  each. 

Tie  heating  and  hot  water  supply  section  has  been 
installed  by  Messrs.  Dargue,  Griffiths  & Co.,  as  sub- 
contractors. Separate  calorifiers  have  been  provided  for 
heating  and  hot  water  supply.  These  are  installed  in  the 
engine  house,  and  are  connected  to  the  exhaust  pipe  from 
the  engine  ; they  also  have  live-steam  connections  through  a 
reducing  valve.  Flow  and  return  pipes  are  taken  from  the 
calorifiers  round  the  school  buildings,  and  these  are  connected 
to  the  existing  hot-water  pipes  in  the  houses.  The  longest 
run  for  flow  and  return  pipes  is  approximately  600  yards. 
The  heating  apparatus  has  been  connected  up  to  the  old 
heating  boilers  in  such  way  that  the  latter  can  be  used,  if 
necessary,  as  a stand-by.  The  calorifier  and  mains  for  hot 
water  supply  are  all  of  copper.  The  water  is  circulated  by 
means  of  two  Worthington  pumps  in  the  engine  house,  one 
for  each  system.  A tank  has  been  fixed  in  the  Clock  Tower 
to  act  as  feed  and  expansion  for  both  heating  and  hot-water 
supply  systems,  and  is  connected  to  the  town’s  mains  through 
a ball  tap.  The  condensed  steam  from  the  calorifiers  runs 
through  traps  to  a hot-well,  and  is  used  for  boiler  feed.  A 
grease  separator  is  provided  to  separate  the  oil  from  the 
exhaust  steam. 


The  Lancashire  boiler  previously  supplied  steam  for  an 
engine  which  drove  the  laundry  machinery  and  for  the 
cooking  apparatus  in  the  kitchens,  &c.  It  now  provides 
steam  for  the  main  generator  and  for  the  heating  and  hot- 
water  supply  systems,  and  therefore,  in  addition  to  the 
work  which  it  has  hitherto  done,  it  is  providing 
the  lighting  and  heating  of  the  whole  school.  The 
coal  which  it  consumes  is  only  4 or  5 tons  a week  more  than 
under  the  old  conditions,  and  the  whole  of  the  gas  coal,  the 
coke  for  the  heating  boilers  and  coal  for  the  old  hot-water 
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aystem  are  saved.  The  labour  on  the  gas  producers,  &c..  is 
also  dispensed  with,  and  no  extra  hands  are  required  in  the 
engine  house,  since  the  control  of  the  whole  installation  is 
centralised  at  this  point.  In  addition  to  the  economies 
which  this  centralised  system  has  effected,  the  lighting  is 
most  satisfactory,  as  also  is  the  heating  of  the  schools,  and 
practically  an  unlimited  supply  of  hot  water  is  provided  for 
baths  and  domestic  purposes.  . 

The  whole  contract  was  completed  in  a most  efficient 
manner,  and  all  the  apparatus  was  in  full  working  order 
when  the  boys  returned  on  the  first  day  of  the  winter  term. 

His  Honour  0.  L.  Leigh  Clare,  Vice-Chancellor  of  the 
Duchy  of  Lancaster,  ha9  personally  interested  himself  in  the 
work  throughout,  and  since  they  have  been  in  operation  has 
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Diagram  showing  the  Electrical  Distribution, 
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taken  most  careful  records  of  the  working  expenses.  His 
opinion  of  the  results  obtained  may  be  gathered  by  the 
following  extract  from  a report  recently  prepared  by  him  for 
the  School  ( Governors  : — 

“ Assuming  the  figures  in  the  accounts  for  1 907  and  1908 
- to  be  accurate,  the  eaving  should  be  well  over  TGOO  a year 
with  three  times  the  efficiency.” 


with  regard  to  a patent  for  fire-bars.  It  appeared  that  in 
1900  a patent  was  granted  for  “ improvements  in  fire-bars 
for  furnaces.”  One  of  the  claims  was  for  “ constructing  a 
furnace  grate  of  a series  of  transverse  bars,  which,  when 
together  in  position,  form  tubes  or  passages  through  which 
air  or  air  and  steam  may  be  forced  and  distributed  in  fan- 
shaped jets  uniformly  through  the  fuel.”  In  1907  a patent 
was  granted  for  improvements  in  the  fire-bars,  the  subject 
of  the  patent  of  1900.  The  improvements  consisted  in 
forming  the  bars  with  the  air  passages,  not,  as  in  the  earlier 
patent,  partly  in  one  bar  and  partly  in  the  next  adjacent 
bar,  but  wholly  in  the  one  bar,  the  passage  being  completed  by 
the  flat  side  of  the  adjacent  bar.  In  an  action  for  infringe- 
ment of  both  patents,  it  was  proved  that  the  plaintiffs’  bars 
possessed  greater  utility,  in  that  they  never  became  so  hot  as 
to  allow  of  the  adherence  of  clinker,  which  result  had  never 
been  obtained  before.  The  defendants  contended  that  the 
coolness  of  the  bars  was  due,  not  to  their  special  form,  but 
to  the  fact  that  they  were  placed  closer  together  than  it  had 
been  customary  for  fire-bars  to  be  placed  ; that  bars  having 
a form  similar  to  that  of  the  plaintiffs  bars  had  been  used 
before,  and  that  the  invention  was  wanting  in  novelty 
and  subject  matter.  It  was  held  that  the  patent  of  1900 
was  valid  and  had  been  infringed,  but  that  the  patent  of 
1907  was  invalid  for  want  of  subject  matter.  On  the  first 
patent,  judgment  was  given  against  two  of  the  three 
defendants,  and  the  action  was  dismissed  as  against  the  third 
defendant  on  the  ground  that  he  had  not  been  a party  to  the 
infringement.  On  the  second  patent,  judgment  was  given 
against  the  plaintiffs.  ^ 

In  the  case  of  Bosch’s  Patent,  1909,  26  R.P.C.,  710,  the 
grant  of  a patent  for  “ Improvements  relating  to  shuttle 
armatures  for  dynamos,”  was  opposed  on  the  ground  that 
the  invention  had  been  claimed  in  the  specification  of  a 
patent  of  prior  date.  The  Comptroller-General  held  that  a 
claim,  including  the  making  of  a shuttle  armature  of  non- 
magnetic material,  should  not  be  restricted  to  a claim  for  the 
materials  specified  by  way  of  example  only,  and  [following 
the  decision  of  the  Attorney-General  in  another  case]  that 
it  included  the  use  of  non-magnetisable  steel  which  had  been 
selected  by  the  applicant.  The  grant  was,  therefore,  refused, 
and  the  refusal  was  confirmed  by  the  Attorney- General. 
The  following  principle  was  enunciated  in  the  case  “ A 
patent  may  be  granted  for  selecting  the  best  material,  the 
suitability  of  which  was  not  previously  known, ^the  test  being 
whether  the  selection  involves  an  invention.  It  may  be 
mentioned,  however,  that  in  a case  heard  last  year  (Deutsche 
Gasgliihlicht  Aktiengesellschaft’s  application,  26  R.P.C., 
101)  it  was  held  that  the  selection  of  best  conditions  for  a 
process  may  not  be  subject  matter  for  a patent,  when  the 
process  has  been  previously  patented. 

The  case  of  Thompson’s  Patent,  1909,  26  R.P.C.,  c.  <>73, 
raised  an  interesting  point  as  to  the  power  of  the  Court  to 
grant  an  extension  of  a patent.  It  appeared  that  in  188 
a patent  was  granted  for  a mechanical  fuse  for  causing  the 
explosion  of  shells,  and  indicating  the  number  of  revolutions 
performed  and  distances  traversed  by  projectiles.  In  1902 
the  Privy  Council  extended  the  patent  for  seven  years.  In 
the  present  year  the  patentee  asked  for  a further  extension. 
The  Crown  admitted  that  the  invention  was  meritorious 
and  that  the  patentee  had  not  been  adequately  remunerated, 
but  contended  that  the  Court  had  no  power  to  grant  a further 
extension.  This  view  was  adopted  by  Mr.  Justice  Parker, 


SOME  RECENT  PATENT  CASES. 


[from  a legal  contributor.] 


The  enormous  expense  of  patent  litigation  might  be  ex- 
pected to  cause  a falling  off  in  this  very  important  class  of 
basiness  in  the  courts.  But  it  is  not  so.  Patentees  and 
companies  owning  patents  still  seem  to  find  it  worth  their 
while  to  fight  thingB  out  at  length.  In  the  result,  the  law 
reports  for  the  past  legal  year  disclose  a number  of  cases 
which  have  involved  the  decision  of  important  principles. 

It  may  be  useful  to  refer  to  some  of  the  more  important 
of  these. 

The  case  of  Crosthwaite  Fire  Bar  Syndicate,  Ltd.,  v. 
Senior,  1909,  26  R.P.C.,  713,  involved  an  interesting  point 


and  the  application  was  dismissed. 

In  another  case  (re  Johnson’s  Patent  (No.  2)  1909, 
1 Ch.  114)  Mr.  Justice  Parker  laid  down  certain  rules  as  to 
the  prolongation  of  patents  which  are  of  considerable 
interest.  Sec.  18  of  the  Act  of  1907  provides  that  the 
Court,  in  considering  whether  or  not  the  term  of  a patent 
should  be  extended,  “shall  have  regard  to  the  nature  and 
merits  of  the  invention  in  relation  to  the  public,  to  the 
profits  made  by  the  patentee  as  such,  and  to  all  the  circum- 
stances of  the  case.”  The  Court  must,  therefore,  consider 
the  nature  and  importance  of  the  disclosure  made  in  the 
specification  to  the  public,  and  for  that  purpose  questions  of 
novelty  and  subject  matter  are  necessarily  material  ; and  it 
is  the  duty  of  the  petitioner  for  an  extension  of  term  to 
bring  to  the  notice  of  the  Court  all  that  may  in  any  way 
affect  the  judgment  of  the  Court  in  those  matters.  Lut  if, 
after  hearing  the  evidence  of  the  petitioner’s  witnesses,  there 
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is,  in  the  opinion  of  the  Court,  a primd  facie  case  for  up- 
holding the  validity  of  the  patent  in  respect  of  novelty  and 
subject  matter,  the  Court  need  not,  as  a general  rule, 
investigate  the  matter,  it  being  always  open  to  an  objector 
to  challenge  the  validity  of  the  patent  in  proceedings  more 
appropriate  for  that  purpose.  Again,  for  the  purpose  of 
considering  whether  a patentee  has  been  adequately 
remunerated,  profits  on  his  corresponding  foreign  patents, 
as  well  as  on  his  English  patents,  must  be  taken  into  account, 
and  some  allowance  ought  also  to  be  made  for  profits  which 
will,  in  all  probability,  be  received  in  respect  of  both  before 
their  expiration.  It  is  incumbent  on  a patentee,  who 
petitions  for  an  extension  of  his  patent,  to  prove  that  he  has 
done  all  that  he  could  do  to  launch  his  invention  on  the 
British  market.  He  ought  also  to  state  all  facts  jwhich  are 
within  his  knowledge,  and  which  it  is  obviously  material 
that  the  Courts  should  know.  Finally,  when  the  Comptroller 
opposes  the  extension  of  a patent  on  the  ground  that  the 
trades  of  this  country  will,  if  the  patent  is  prolonged,  be  put 
at  a disadvantage,  compared  with  the  traders  of  some  other 
country,  proper  statistics  or  other  information  ought  to  be 
supplied  to  the  Court  as  to  the  nature  and  extent  of  the  com- 
petition which  is  feared. 

Most  of  the  cases  which  have  arisen  in  connection  with 
the  new  Patents  Act  of  1907  have  already  been  fully  dealt 
with  in  these  columns.  There  is  one,  however,  which  seems 
to  deserve  special  mention.  We  refer  to  Kent’s  Patent, 
1909,  26  R.P.C.  666.  There  an  application  was  made  to 
revoke  a patent  for  mills  for  pulverising  or  granulating,  on 
the  ground  that  the  patented  article  was  manufactured . 
exclusively  or  mainly  outside  the  United  Kingdom.  The 
patentee  did  not  contend  that  the  machine  was  not  manu- 
factured exclusively  or  mainly  abroad,  but  urged  that  there 
was  adequate  manufacture,  or  that  there  were  satisfactory 
reasons  for  deficiencies  in  this  respect.  At  the  date  of  the 
application  one  machine  had  already  been  made  in  the  United 
Kingdom  ; a second  machine  had  been  commenced  (which 
was  completed  shortly  before  the  hearing),  although 
parts  of  these  machines  had  been  imported  ; and  a third  had 
been  taken  in  hand.  The  present  demand  in  the  United 
Kingdom  did  not  exceed  two  machines  per  annum,  and  the 
manufacturers  here  were  prepared  to  turn  out  10  or  12 
machines  per  annum  if  required.  The  Comptroller-General 
held  that  there  was  a manufacture  in  this  country  sufficient 
to  meet  the  demand,  and  that  sufficient  reasons  were  given 
for  the  absence  of  a more  extensive  manufacture.  He  there- 
fore dismissed  the  application  and  gave  the  patentee  30 
guineas  costs.  The  following  general  principle  was  enun- 
ciated : “ In  revocation  cases  under  Sec.  27  of  the  Act  of 
1907,  the  only  question  as  to  price  is  whether  the  price 
charged  by  a patentee  is  a bona  fide  one  and  not  adopted  for 
the  purpose  of  checking  and  diminishing  the  demand  for 
the  article  made  in  the  United  Kingdom.  If  the  price 
charged  by  a patentee  for  a machine  made  in  the  United 
Kingdom  were  higher  than  that  charged  for  a machine 
supplied  from  abroad,  a primd  facie  case  for  suspicion  would 
arise.” 

The  mere  use  of  a patented  article  may  raise  a presumption 
that  it  is  the  product  of  an  infringing  manufacture.  In  one 
case  (Saccharin  Corporation  v.  National  Saccharin  Co., 
Ltd.,  26H.P.C.,  654).  The  owners  of  three  patents  relating 
to  processes  used  in  the  manufacture  of  saccharin  brought  an 
action  for  infringement,  complaining  of  eight  casks  of 
saccharin  which  had  been  imported  into  England  and  con- 
signed to  the  defendants.  The  price  at  which  it  was  sold 
showed  that  it  mnst  have  been  manufactured  by  the  patented 
processes.  The  defence  was  that  the  saccharin  in  question 
might  have  been  made  by  processes  in  respect  of  which  the 
patents  had  expired,  but  the  defendants  gave  no  evidence  to 
indicate  the  source  from  which  the  saccharin  in  question  had 
been  obtained.  They  only  said  that  a guarantee  had  been 
given  to  them  that  it  was  not  made  under  the  patented 
processes. 

The  case  of  Flour  Oxidising  Co.,  Ltd.,  v.  J.  and  R. 
IfutchinBon,  26  R.P.C.  599,  is  only  of  general  interest  by 
reason  of  the  following  extract  from  the  head  note  to  the 
case  which  appears  in  the  Official  Reports.  “ It  is  the  duty 
of  the  Court  not  to  upset  a patent  on  merely  theoretical 
objections.  If  there  is  a statement  which  may  be  substan- 
tially true,  but  which  is  doubted  on  scientific  theory  by 


scientific  witnesses,  the  Court  ought  to  be  very  careful  to  be 
satisfied  that  the  objection  made  is  a real  objection,  and 
not  merely  the  opinion  of  a scientific  man,  but  it  is  incum- 
bent on  the  patentee  to  adduce  evidence  sufficient  to  satisfy 
thfe  Court  that  there  were  good  grounds  for  granting  him 
his  monopoly.” 


A REGRETTABLE  INCIDENT. 


“ Uncle  Remus,”  said  the  little  boy,  “What’s  a regrettable 
incident  ? ” 

“ Shoah,  sonny,  you  don’  know  what  am  a regrettable 
incident  an’  youah  de  fus-bes’  scholah  in  de  class  ? Why,  a 
regrettable  incident  am  a — am  like  what  de  German  Emperor 
am  always  fixin’  up,  or — see  hyar,  sonny,  I’ll  tell  yo’  a story 
ter  show  what  am  a regrettable  incident.” 

The  little  boy  settled  himself  down  with  a sigh  of  content, 
and  fixed  his  eyes  on  Uncle  Remus’s  face,  as  the  old  negro 
told  the  following  story  : — 

B’rer  Rabbit,  he  run  de  ’lectric  light  stashun  in  Pushoe, 
which  am  a risin’  subbub.  One  ebenin’  he  see  de  eart’  lamp 
go  bobbit-bob,  an’  he  don’  take  no  notice,  don’t  B’rer  Rabbit, 
c’ase  he  see  dat  before.  Den  he  hear  de  dynamo  go 
“ Oongh  ” — des  like  dat — an’  he  ’llow  dat  B’rer  B’ar  he 
use  his  ’lectric  toofpick.  Den  de  machine  go  “ Oongh  ! ” 
again,  an’  B’rer  Rabbit  he  sez,  sezee,  “ Guess  B’xer  B’ar  bin 
eatin’  a berry  tough  pineapple  dis  time.  He  got  de  seeds  in 
his  molar  ! ” 

Den  de  dynamo  say  “ O-oooo-ngh  ! ” an’  B’rer  Rabbit  he 
jump  up  offen  de  stool,  an’  he  say,  “My  Laws  ! Dat  am  a 
dead  short  ! ” 

An’  den  de  eart’  lamp  go  bobbity-bobbity-bobbity-bob, 
an’  de  dynamo,  it  say  “ Oongh-a-oongh-a-oongh-a-o- 
ooooaaaar  ! ” an’  B’rer  Rabbit  he  reckon  dat  he  was  in  fer 
trouble.  De  lights  began  ter  go  down  an’  down,  an’  de  load 
came  up-an’-up-an’-up — an’  B’rer  Rabbit  he  screams  ter  de 
engine  driver,  “ Fer  de  Lan’s  sake,  run  up  de  spare  set ! ” 

An’  w’en  he  got  her  in,  dere  was  two  of  dem  bofe  saying 
“ Ooongh-a-ooooaaaar  ! ” an’  de  steam  began  ter  drop,  an’ 
B’rer  Rabbit  he  wipe  his  brow,  an’  he  sez,  sezee,  “ My  grashus. 
Dis  am  terrible  ! ” So  he  run  round  hisself,  did  B’rer 
Rabbit,  an’  he  got  another  engine  in,  an’  he  watch  all  de 
needles  goin’  hard  over,  an’  he  didn’t  know  what  was  de 
matter  or  where  de  trouble  was,  c’ase  his  system,  it  was 
linked  up  solid  ebberywhere. 

An’  he  look  down  town,  he  did,  an’  he  see  a cloud  ob 
smoke.  An’  he  sez  ter  hisself,  sezee,  “ I reckon  Mis’  Goose 
hes  got  her  fir  plantation  on  fire.  Et  looks  big  enough, 
shoah'!  ” 

Des  den  up  comes  B’rer  Dog  in  a terrible  passhun,  an’  he 
shouts,  “ W’at  yoah  doin  ob,  B’rer  Rabbit ! Shut  yoah 
station  down  ! ” 

“Wat  for?”  sez  B’rer  Rabbit. 

“ Shnt  et  down,  an’  don’t  ask  queschuns  ! Yo’  hab 
blown  up  de  High  Street,  an’  frown  a pavin’  stone  right 
inter  B’rer  B’ar’s  tummy,  an’  you  hab  set  fire  ter  B’rer 
Tarrypin’s  house,  an’  its  burnin’  like  billyoh  ! ” sezee. 

Den  B’rer  Rabbit,  he  run  in  an  ketches  holt  ob  de  stop 
valves,  an’  it  was  a massy  he  did  so,  fer  des  den  de  short 
went  off,  an’  up  went  de  engines — up  an’  up  an’  up — ter 
six  thousan’  rebberlooshuns  a minute  ! 

Well,  sonny,  dere  was  a terrible  fuss.  Dey  tuk  it  before 
de  p’leece,  an’  Judge  Owl,  he  sit  in  de  chair,  an’  all  de  jury 
dey  look  berry  indignant,  an’  B’rer  B’ar  he  giv  evidence  dat 
he’d  bin  hit  in  de  tummy  wid  de  pavin’  stone,  but  dat  he 
didn’t  bear  no  malice.  But  B’rer  Tarrypin  he  carried  on 
terrible.  He  said  dat  his  ’ouse  an’  ’ome  had  bin  burnt  down, 
an’  his  wife  an’  children  were  starvin’,  an’  he  wanted  five 
hundred  pounds  outer  B’rer  Rabbit. 

B’rer  Rabbit,  he  say  he  couldn’  help  it,  an’  dat  he  alius 
tested  fer  faults  by  raisin’  glory  fire,  but  de  jury  dey  censure 
him  fer  his  negligence,  an’  tell  him  he  was  a nuisance,  an’ 
dat  he  mus’  pay  de  five  hundred  pounds. 

An’  B’rer  Rabbit,  he  am  pooah  ter  dis  day. 

“ Was  the  fire  the  regrettable  incident,  Uncle  Remus  ? ” 
asked  the  little  boy  when  he  had  recovered  from  the  old  man’s 
impressive  ending. 

“ Laws,  no,  sonny  ! Dat  am  in  de  or’nary  course  ob  nature. 
De  regrettable  incident  was  de  five  hundred  pounds. 
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CORRESPONDENCE. 

litters  received  by  us  after  5 P.m.  OB  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  commun* - 
cations  at  the  earliest  possible  moment.  No  Utter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Corpuscular  Theory  of  Fuses. 

It  is,  doubtless,  common  knowledge  to  many  of  your 
readers  that  most  incandescent  substances  emit  corpuscles. 
This  is  notably  the  case  in  the  so-called  “ Edison  Effect,” 
where  corpuscles  are  shot  off  the  carbon  filament  in  a glow 
lamp.  Again,  in  the  case  of  platinum,  it  is  shown  that  the 
corpuscles  shot  off  in  a unit  of  time  vary  with — 

i _J1 
A05f  A , 

where  0 is  the  absolute  temperature. 

Now,  according  to  the  corpuscular  theory  of  matter, 
these  corpuscles  tend  to  keep  atoms  or  molecules 
together,  and,  accordingly,  one  would  expect  that,  if 
such  a “law”  as  above  held  up  to  the  fusing  point, 
the  fusing  current  would  vary  with  the  number  of 
corpuscles  emitted,  and  consequently  with  0s,  provided  the 

(x) 

factor  e — IT  was  approximate  unity. 

According  to  Kempe’s  Law — 


3 1 1 

7T  <F£202 

* 


where  d is  diameter,  £ is  emissivity  constant  for  the  tempera- 
ture, and  s specific  resistance. 

It  would  seem,  therefore,  that  there  is  an  intimate 
connection  between  the  fusing  current  of  a wire,  and  the 
“ saturation  current  ” for  the  temperature.  Referring  to 
Sir  J.  J.  Thomson’s  book,  “ Conduction  of  Electricity 
through  Gases,”  page  169,  we  find  the  following  remarks  : — 
“ The  emission  of  corpuscles  from  the  atom  must  play  a very 
important  part  in  the  decomposition  of  the  molecules  of  a 
compound  by  heat,  if  the  forces  which  bind  the  atoms 
together  in  the  molecule,  are  mainly  electrical  in  their 
origin.” 

It  appears,  therefore,  that  a fuse  disintegrates  because  its 
atoms  will  not  “ cohere  ” owing  to  the  corpuscles  which  bind 
them  being  lost. 

This  leads  to  an  interesting  speculation  which  I hope  to 
deal  with  elsewhere. 

W.  H.  F.  Murdoch. 

London,  November  27th , 1909. 


The  Steady  Job. 

With  your  permission  I would  venture  to  offer  a little 
criticism  on  the  article  in  your  issue  of  the  19  th  inst.  by 
“ A.  P.  C.” 

I take  it  that  the  essence  of  his  argument  may  be 
roughly  put  thus : If  things  are  made  too  easy  for  one,  a 
state  of  lethargy,  mental  and  moral,  is  induced,  and  all 
valuable  effort  is  choked  out  of  existence. 

With  this  I cannot  but  agree  ; all  experience  of  past  and 
present  alike  tells  us  that  is  so,  but  what  I would  direct 
attention  to  is  the  extension  of  the  argument  into  almost 
a plea  for  placing  each  man — for  his  own  true  weal — in  such 
conditions  that  only  by  the  utmost  strenuousness  may  he  be 
assured  of  a living,  and,  even  then  (if  his  powers  are  not 
of  the  highest)  that  may  be  taken  from  him. 

I beg  leave  to  suggest  that,  however  attractive  “ A. P.O.’s” 
ably-put  case  may  at  first  glance  appear,  his  system  is  not 
by  any  means  perfect.  He,  doubtless,  is  a very  acute  man, 
consumed  with  energy  and  zeal,  and  one  who  will  not  be 
denied  the  giving  to  the  world  of  his  very  best.  All 
honour  to  him.  He  knows  he  is  one  of  the  best,  and  this 
knowledge  preserves  him  immune  from  any  fears  as  to  his 
means  of  livelihood,  however  severe  the  conditions  of  life 
may  become.  Then  he  says,  “ All  these  men  around  me 
who  are  less  gifted  than  I am,  deserve  to  be  spurred  up. 
Their  inferiority  to  me  is  quite  evident,  but  they  shall  be 
given — like  the  Hebrews  of  old — no  straw,  while  the  tale  of 
their  bricks  must  be  undiminikhed.”  “ A.  P.  C.”  would  go 
on  (and  here  I quote  his  actual  words),  “ some  would  suffer 


. . . . some  would  fall  and  be  trampled  on,  but  the  real 
men  (that  is,  the  ‘A.  P.  C.’s’)  would  rise  to  greater  heights.” 

Now,  I venture  to  say— however  much  I agree  with  the 
hidden  kernel  of  “ A.  P.  O.’s  ” argument— that  all  this  is 
on  radically  wrong  lines.  No  means  have  yet  been  discovered 
of  bringing  all  men  up  to  one  standard,  and  I think  it  not 
only  right  in  itself,  but  in  the  interests  of  the  State,  that 
different  conditions  should  be  allowed  different  people  in 
the  struggle  for  existence.  To  advocate  one  hard  and  fast 
set  of  conditions  for  all  alike,  thinking  that  by  the  survival 
of  the  fittest  a millennium  of  perfection  will  dawn  is,  I 
think,  just  a misconception  of  what  life  should  mean. 

There  are  many  who  may  flourish  under  severe  conditions, 
as  they  would  under  almost  any  other  conditions  ; there  are 
others  whose  best  is  produced  only  under  the  severe  con- 
ditions, and  who  deteriorate  when  those  conditions  are 
relaxed  ; and  there  are  yet  others  who,  from  various  causes, 
may  under  severe  conditions  go  under  altogether,  and  the 
good  in  them  (for  there  is  good  in  almost  every  man)  be  lost 
to  the  community  ; they  will  only  flourish  under  a fostering 
influence,  and  where  the  conditions  of  life  are  not  the  most 

exacting.  _ . 

A man  may  be  a wonderful  mathematician  and  a scientific 
investigator,  and  yet  be  of  such  a highly  nervous  tempera- 
ment as  to  be  kept  by  it  far  from  the  fighting  line.  Apply 
“ A.  P.  C.’s  ” system  to  such  a one,  and  make  him  fret  about 
the  security  of  his  position  ; the  result  is  he  is  more  or  less 
paralysed,  and  the  best  that  is  in  him  is  lost  to  the  world, 
and  he,  poor  wretch,  is  punished  into  the  bargain.  On  the 
other  hand,  the  man  much  less  highly  endowed,  mentally  but 
without  the  nervous  disability  would  come  to  the  top.  This, 
surely,  would  be  the  survival  of  the  fittest  gone  wrong. 

“A.  P.  C.”  speaks  of  the  sinking  of  self,  and  so  forth  ; 
but,  while  he  condemns  one  form  of  selfishness,  his  remedy 
appears  but  the  application  of  another.  I venture  to  say 
that  the  whole  of  his  argument  rests  on  a basis  of  unalloyed 
selfishness— the  curse  of  modern  and  ancient  times.  The 
idea  of  killing  off  the  inefficients  is  nothing  new.  Ages  ago 
the  Roman  Parliament  had  a measure  under  consideration 
for  ridding  the  State  of  those  unable  to  actively  serve  it. 
All  old  men  too  old  to  bear  arms  were  to  be  killed.  That 
was  the  way  the  Romans  would  have  settled  the  old-age 
pension  business.  The  Roman  said  that  every  man  unfit  to 
be  a soldier,  every  woman  not  in  vigorous  health,  every  child 
born  deformed,  was  a burden  to  the  State,  or  everyone  not  in 
sufficient  vigour  of  health  to  be  a producer  was  a burden  to 
the  State,  and  therefore  they  tried  to  pass  that  law.  This 
was  the  high-water  mark  of  Roman  civilisation,  and  the 
Roman  then,  like  “ A.  P.  C.”  now,  was  fearful  that  the  weak 
would  hold  back  the  strong.  Rome  decided  the  then  new 
doctrines  as  to  strength  in  weakness,  and  lived  for  self,  and 
Rome  died.  Similarly,  I believe,  the  spirit  of  commercialism 
which  enthrones  self-interest  supreme  in  one’s  life  must, 
when  sufficiently  absorbed  by  the  majority,  make  as  surely 
for  our  death  as  a people  as  did  selfishness  long  ago  in 

Rome.  . 

I hold  no  brief  for  indulgence,  slackness,  and  the  choosing 
of  the  path  of  least  resistance  in  life,  but  my  contention  is 
that  “ A.  P.  C.’s  ” system  is  not  only  wrong  per  se  but,  in 
addition,  would  tend  to  defeat  the  very  object  he  apparently 


has  at  heart. 


P.  H,  C.  Prentice. 


London,  E.C.,  November  25///,  1 909. 


I hold  entirely  with  what  “ A.  C.  Circuit  ” says  under  the 
above  heading,  and  quite  agree  with  him  that  “A.  I . G.  s 
so-called  “ minor  philosophy  ” is  balderdash. 

Ig  it  not  every  right-thinking  man’s  object  in  life  to  make 
suitable  provision  for  himself  and  his  dependents  ? And, 
if  in  his  later  years  he  finds  the  “ steady  job  ” the  better  for 
that  purpose,  why  should  he  not  apply  his  earlier  experience 
to  his  benefit  ? What  is  a “ steady  job  ” but  a position  in 
which  experience  and  sound  judgment  are  necessary  qualifica- 
tions : and  if  specialisation  is  valueless,  to  what  are  due  all 
our  greatest  inventions  ? Certainly  not  to  the  gallivanting 
“ jacks-of-all-trades  ” which  “ A.  P.  C.”  upholds.  He  says 
the  Government  and  municipal  authorities  are  particularly 
bad  offenders.  I can  at  least  speak  for  municipal  authorities 
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and  assure  him  that  personal  keenness  and  general  efficiency 
are  as  necessary  qualifications  in  municipal  departments  as 
in  any  other  business  concern. 

Is  “ A.  P.  C.”  confusing  the  “ steady  job  ” with  the  old 
“ soft  job  ? ” 

J.  P.  F. 

Birmingham. 


As  I believe  you  have  received  further  criticisms  of  my 
article  on  “ The  Fetish  of  the  Steady  Job,”  I shall  be  glad 
to  have  the  opportunity  of  replying  to  them  all  at  a 
later  date.  In  the  meantime,  however,  I would  ask 
“ A.  C.  Circuit,”  whose  irresponsible  and  incoherent  letter 
appeared  in  your  last  issue,  to  read  my  “ pseudo-philosophy  ” 
with  a little  more  care,  when  he  will  see  that  he  has  entirely 
missed  my  point. 

A.  P.  C. 

November  21th , 1909. 


Institution  Proceedings. 

Hundreds  of  helpless  members  like  myself  must  be  thank- 
ing you  for  your  recent  leading  articles  about  the  Institution  of 
Civil  Engineers.  Outsiders  have  no  conception  of  the  way 
the  Institution  is  managed,  and  I very  much  doubt  whether 
our  self-elected  Council  would  feel  gratified  to  hear  the 
candid  opinion  of  the  members  on  the  subject. 

In  your  issue  of  to-day  you  refer  to  the  absurd  secrecy 
about  the  proceedings.  I remember  at  the  last  annual 
meeting,  how  a member  got  up,  and  in  a moderate  and 
reasoned  speech  advocated  the  admission  of  the  Press.  His 
resolution  was  duly  seconded.  That  was  all.  The  chair- 
man never  put  it  to  the  meeting  at  all,  but  calmly  ignored 
it.  I don’t  think  anyone  was  surprised  ; we  are  used  to 
these  little  things,  particularly  after  the  special  meeting  pre- 
viously held  to  consider  the  purchase  of  a new  site.  You 
no  doubt  recollect  the  circumstances.  Nothing  in  the 
nature  of  an  explanation  of  the  need  to  raise  the  fees  was 
vouchsafed  to  the  members  before  the  meeting,  and  when 
some  of  those  present  moved  that  the  voting  be  deferred 
until  the  statement  of  the  Council  had  been  communicated 
to  the  four  or  five  thousand  members  concerned,  who  were 
not  present,  this  was  negatived  on  account  of  the  urgency  of 
the  case.  And  then  we  heard  that  the  site  could  not  be 
purchased  at  all.  The  whole  thing  was  a scandal ; there  is 
no  milder  word  for  it. 

The  question  of  the  reading  or  non-reading  of  papers  at 
meetings  is  a minor  matter.  Let  us  be  able  to  get  our 
papers  first.  Every  other  Institution  but  the  Civils  hands 
papers  to  the  members  as  they  enter,  but  in  Great  George 
Street,  on  the  stroke  of  eight,  one  of  the  various  assistant 
secretaries  puts  down  a few  papers,  often  less  than  a dozen,  on 
the  Council  table.  Then  there  is  a sort  of  obstacle  race  over  the 
benches,  and  the  fortunate  ones  secure  a copy  at  the  expense 
of  their  dignity,  and  shins.  Surely  the  Institution  can  afford 
a few  more  copies,  and  have  them  presented  at  the  door. 

Personally,  I have  utterly  given  up  hope  of  reform. 
Membership  of  the  Institution  still  has  a professional  value 
about  equivalent  to  the  subscription,  but  this  is  growing  less 
as  the  activity  and  vitality  of  the  body  increasingly  decay. 
The  only  chance  of  reform  lies  in  giving  the  members  the 
power  to  nominate  members  of  Council  in  the  same  way  as 
the  sister  Institution  at  Storey’s  Gate  does.  Till  we  have 
this,  the  discredit  attaching  to  the  Institution  belongs  to 
those  who  manage  it,  and  not  to  the  members.  Meanwhile, 
Sir,  I beg  you  to  continue  your  good  work. 

Member. 


I would  like  to  endorse  your  remarks  in  the  leader  entitled 
“ Publicity,”  anent  the  rule  of  the  Institution  of  Civil  En- 
gineers prohibiting  publication  ; it  is  equally  bad  for  members 
as  well  as  the  public.  I was  unable  to  attend  the  reading  of 
the  papers  on  “ Electric  Railways,”  also  the  discussion  ; the 
result  is  that  I cannot  read  either  the  papers  or  the  dis- 
cussion for  at  least  another  three  or  four  months  ; the 
Proceedings  are  published  quarterly,  and  are  generally 
Borne  months  behind  in  point  of  time. 

I stfongly  agree  with  your  correspondents  who  advocate 


the  sending  of  proof  copies  of  papers  to  members  in  advance 
as  a matter  of  course,  and  abolishing  the  unnecessary  waste 
of  time  in  reading  them  at  the  meetings. 

I hope  the  Council  will  respond  to  the  desire  for  this 
reform. 

Another  Assoc.  Mem.  Inst.C.E. 


I am  very  glad  that  you  have  so  strongly  called  attention 
once  more  to  the  absurd  practice  of  reading  papers  at  the 
Institution,  and  so  wasting  time  that  might  be  far  better 
employed  in  discussion.  I entirely  agree  with  your  remarks 
and  those  of  Mr.  Farrar,  and  while  on  this  subject  would 
like  to  ask  why  the  meetings  close  at  9.30  or  9.45  at  the 
latest.  One  would  have  thought  that  when  an  important 
paper  was  being  discussed  the  meeting  might  very  well  be 
prolonged  to  10.30.  This  certainly  occurred  to  one  when 
Mr.  Rider  was  unable  to  make  a verbal  reply  to  his 
critics. 

H.  Joseph, 

Resident  Engineer, 

Dorking  Electricity  Supply, 

November  29th,  1909. 


The  First  Telephone  Switchboard. 

Will  you  kindly  inform  me  : When  and  where  the  first 
telephone  switchboard  was  erected  in  England  ? 

Mr.  Poole  states  in  his  book  that  the  first  telephone 
switchboard  was  fitted  in  Manchester.  Until  this  was 
pointed  out  to  me  I was  firmly  under  the  impression  that 
Coleman  Street  held  this  honour. 

W.  E.  B. 

[The  exchange  at  Coleman  Street  was  mentioned  in  our 
issue  of  September  15th,  1879. — Eds.  E.R.] 


Single-Phase  Motors. 

Referring  to  the  interesting  letters  on  the  above  subject, 
I think  the  following  facts  should  be  brought  before  your 
readers  to  correct  a widespread  error  respecting  the  flexi- 
bility of  D.c.  motors. 

I quite  agree  that  we  have  alternating-current  motors 
that  behave  excellently  both  on  full  load  and  when  reversed, 
of  which  the  Bandy  motor  is  a particularly  good  example. 

Mr.  A.  O.  Buckingham,  however,  is  apparently  not  aware 
that  d.c.  motors  can  be  started  and  reversed  on  full  load 
without  excessive  flow  of  current.  I refer  chiefly  to  the 
well-known  Lacy  d.c.  motor,  in  which  commutator  sparking 
under  any  load  or  current  within  its  proper  voltage  does  not 
exist. 

I shall  have  pleasure  in  submitting  curves  showing  the 
maximum  current  taken  by  the  motor  when — 

1 . Started  on  full  load  without  external  resistance 

2.  Reversed 

if  desired,  to  prove  my  statements. 

The  “scrapping  ” of  d.c.  plant  is  surely  unnecessary  when 
manufacturers  are  turning  out  adaptable  motors  of  this 
description. 

Fred.  J.  Turquand. 


Protection  of  Tramway  Trolley  Standards. 

In  connection  with  this  important  question,  there  is  one 
point  which  “ Inquirer  ” did  not  touch  upon  in  his  letter  to 
your  columns  in  last  week’s  issue. 

Many  tramways  run  with  their  trolley  ropes  jbied  to  the 
car  trolley  standard,  and  the  removal  of  the  trolley  from  the 
wire  in  the  event  of  the  standard  being  alive  becomes 
still  more  difficult,  if  not  impossible. 

“ Inquirer  ” referred  to  the  dangerous  time  that  might 
easily  elapse  before  the  conductor  could  get  to  his  back  plat- 
form and  pull  down  the  trolley.  A car  crowded  with 
passengers  in  the  gangways  and  the  conductor  away  from  his 
back  platform  issuing  fares  explains  this. 

Consider  now  the  position  of  the  trolley  rope  being  tied  to 
the  standard.  On  the  standard  becoming  alive,  a passenger 


gets  a shock,  and  immediately  there  is  a panic  among  the 
other  passengers.  The  conductor  would  stand  a poor  chance 
of  expeditiously  getting  near  the  standard  Meantime  the 
passenger,  if  held  by  the  shock,  is  suffering  from  its  effects. 
‘Now  assume  the  conductor  can  get  access  to  the  standard. 
He  has  then  to  untie  the  rope  from  the  charged  standard 
and  I affirm  that  there  is  not  one  conductor  in  ten  who 
would  tackle  this  job,  assuming  that  everything  is  wet. 

That  this  would  be  the  case  is  quite  obvious,  and  to  y 
mind  still  further  emphasises  the  necessity  of  adopting  such 
means  as  will  prevent  the  trolley  standard  from  becoming 
electrically  charged.  p_  ^ 

Borough  Electrical  Engineer  and  Tramways  Manager. 

Burton-on-Trent,  November  29 th,  1909. 


will  become  useful  and  satisfied  consumers  of  the  South  Metropolitan 
Co.  There  was  no  lack  of  visitors  during  the  closing  < lays  < >f  last 
week,  the  publicity  given  to  the  matter  in  the  Press 
manv  curious.  To  our  mind  the  chief  problem  is  that  of  Retting  the 
people  to  come  and  see,  after  that  “ seeing  is  believing  and  doing  too 
There  must  be  a spider  on  the  watch  for  the-well,  not  the  fly,  bu  ; 
the  probable  resident-  -perhaps  that  has  been  ararnged  with  builders 
agents  and  others  on  the  estate  ; also  must  there  be  an  aggressive  and 
intelligent  effort  on  the  most  modern  publicity  lines.  By  the 
medium  of  these  measures  the  company  should  ^ 

in  convincing  the  maybe  hesitating  visitor  of  what  he  ought  to  da 
Let  us  hope  that  the  existence  of  a gas-fitted  show-house  a few 
doors  farther  round  may  help  the  electricity  company,-  Look  here 
on  this  picture-there  on  that.”  The  company  nevei :ba .been  able 
to  earn  more  than  a merely  complimentary  dividend  on  its  ordinary 
stock.  In  its  “ untilled  soil,”  if  we  may  so  describe  the  newly 
built-on  parts  of  its  area,  where  gas  has  not  got  to  be  turned  o , 
because  it  has  never  been  in,  we  believe  there  lies  one  of  the  great 
hopes  for  a prosperous  future  for  the  company. 


electricity  in  i the  modern  home. 

Ksaiaarjrswc 

mediate  vicinity  The  house  which  is  quite  new,  and  occupies  a 

Forster  estate,  the  rentals  ranging  from 
£40  upwards.  It  contains  three  reception 
and  five  bedrooms,  with  the  usual  etceteras. 

There  is  no  mere  show-room  effect  pro- 
duced, for  the  house  is  actually  occupied 
bv  a self-denying  electrical  enthusiast,  and 
every  domestic  operation  where  practicable, 
is  carried  out  by  means  of  electricity,  thus 
saving  an  enormous  amount  of  work  and 
adding  very  materially  to  the  comfort  and 
convenience  of  the  occupants.  All  light- 
ing heating  and  cooking,  as  well  as  the 
supply  of  hot  water,  is  carried  out  elec- 
trically, and  there  is  an  electrically -operated 
vacuum  cleaner,  fl  it  irons,  a sewing  machine, 
boot  and  knife-cleaning  machines,  and  so 
forth  No  gas  or  coal  will  be  used  for  any 
purpose  whatever.  Water  is  heated  in 
kettles  and  jugs  or  in  larger  vessels  where 
a greater  quantity  is  required,  while  boiling 
water  is  available  in  the  scullery,  the  lavatory , 
and  the  b ithroom.  In  addition  to  the  elec- 
tric ovens,  the  kitchen  is  equipped  with 
several  electric  icons.  There  are  also 
heaters  for  large  quantities  of  hot  water, 
hot  plates  for  boiling  water,  stewing  or 
frying  in  ordinary  utensils,  a couple  of 
electric  grills  and  a “ Tricity  ” cooker.  A 
treadle  sewing-machine  has  been  converted 
to  electric  drive  and  is  ia  daily  use ; and 
in  the  scullery  are  electric  knife  cleaning 
and  boot-polishing  machines,  as  well  as  an 
electric  geyser  for  the  immediate  supply  of 
small  quantities  of  hot  or  boiling  water. 

Luminous  radiators  and  convectors  are  in  the  hall  and  in  every 

f°In  the  bathroom  a “Therol’’  water-heater  is  installed.  The 
■i  j)aisy  ” electric  vacuum  cleaner  can  be  connected  to  any  lamp- 
holder • electric  fans  are  fitted  for  ventilation;  and  there  are 
curling-ton^  and  shaving-water  heaters,  an  egg  boiler,  a coffee 
percolator,  an  electric  dinner  gong,  a hat  ironer,  a bed  warmer, 
cigar  lighters,  food  warmers,  hot- water  jugs,  portable  electric  lamps, 
and  so  forth.  A novelty  that  will  doubtlesB  appeal  very  greatly  to 
the  public  is  a regulating  device  for  turning  down  the  light.  Tele- 
phones are  fitted  in  every  room,  while  a complete  installation  of 
Lowne  electric  clocks,  controlled  from  a master  pendulum  in  the 
hall  is  being  provided  for.  The  lighting  throughout  is  earned  out 
exclusively  with  the  latest  forms  of  metal-filament  lamps.  Tne 
fittings  have  been  chosen  to  harmonise  with  the  styles  of  decora- 
tion and  comprise  a variety  of  pendants,  brackets,  floor  and  table 
standards,  to  suit  the  pockets  and  requirements  of  every  class  of 
consumer.  A special  feature  is  made  of  Holophane  glass  reflectors. 
Visitors  can  obtain  many  useful  hints  as  to  the  most  effective  and 
economical  manner  in  which  to  light  their  houses.  The  manufactures 
of  some  thirty  odd  firms  are  represented  in  the  building,  and  the 
installation  was  carried  out  by  Messrs.  Rowland  & Holton,  Ltd. 

We  were  afforded  the  privilege  of  an  inspection  of  this 
interesting  residence  last  week,  and  we  are  sure  that  if  only  the 
public,  as  they  come  to  inspect  the  newly-built  houses  on  the  estate 
with  a view  to  renting  them,  can  be  lured  into  Electra  House,  they 


LEGAL. 


Stephens  v.  Djwsing  Radiant  Heat  Co.,  Ltd. 

This  case  came  before  Mr.  Justice  Channell  and  a common  jury  in 

trAtion  of  the  hieh  frequency  electrical  treatment. 

Mr  MarsbanHall,qK  CJ  and  Mr.  W.  Jardine, . were  for  the 


A “Compleat”  Electbic  Kitchen.  J 

plaintiff,  and  the  defendants  were  represented  by  Mr.  Norman 
Craig,  K.C.,  with  Mr.  J.  E.  Walker.  , . 

In  opening  the  case,  Mb.  Mabshall  Hall  said  that  the  plaintiff, 
who  was  living  with  her  brother,  had  occasion  to  consult  D.'.  Lang- 
ford for  indigestion.  She  suggested  an  electric  bath  as  a remedy 
for  the  trouble,  and  the  doctor,  consenting,  recommended  her  to  go 
to  the  Dowsing  Heat  Co.  Miss  Stephens  went  to  one  of  the  com- 
pany’s establishments,  and  the  matron  suggested  that  she  should 
not  have  an  electric  bath,  but  the  high-frequency  treatment 
instead.  This  was  the  system  of  passing  an  electric  current  of 
high  voltage  but  low  amperage  through  the  body  of  the  patient, 
who  had  to  be  placed  on  an  insulated  couch  ; electrodes  were  placed 
in  her  hands,  and  the  electric  current  passed.  The  administration 
was  by  an  apparatus  which  required  the  greatest  possible  care. 
After  again  consulting  her  doctor,  Miss  Stephens  agreed  to  undergo 
the  treatment,  and  went  to  the  Dowsing  establishment  in  York 
Place.  There  she  was  placed  upon  a specially-constructed 
insulated  couch,  and  the  electrodes  were  placed  in  her  hands.  The 
moment  the  electricity  was  applied,  she  complained  of  sharp  pains 
in  the  left  instep  and  the  right  leg.  The  nurse,  however,  did  not 
shut  off  the  current,  but  merely  told  the  patient  there  was  nothing 
wrong,  and  the  treatment  was  continued.  On  returning  borne  her 
lee  felt  worse,  and  an  examination  showed  that  she  was  suffering 
from  severe  electric  burns.  Acute  dermatitis  was  subsequently  set  up, 
and  the  lady’s  life  was  endangered,  and  she  had  not  yet  completely 
recovered  her  health.  On  investigation  it  was  found  that  the  Bkirt 
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which  she  was  wearing  was  trimmed  with  a tinsel  braid  which 
contained  a certain  amount  of  metal,  through  which  a contact  was 
created  with  her  body.  It  was  contended  by  counsel  that  when 
Miss  Stephens  complained  of  pain,  the  current  should  have  been 
shut  off,  and  the  operator  should  have  ascertained  what  it  was  that 
caused  a normally  painless  treatment  to  have  an  abnormal  and 
painful  result. 

Miss.  Stephens,  in  her  evidence,  bore  out  counsel’s  statement, 
and  said  that  the  pain  of  the  burning  was  agonising,  and  she 
repeatedly  complained  to  the  attendant  who  told  her  there  was 
nothing  wrong.  After  she  had  somewhat  recovered  she  went  to  the 
manageress  of  the  Institution  in  which  she  had  been  treated,  and 
told  her  what  had  happened ; and  the  manageress  received  her 
story  with  incredulity. 

Dr.  Chas.  Harbis  Langford  said  that  it  was  he  that  plaintiff 
consulted  about  taking  the  high  frequency  treatment ; and  he 
consented,  knowing  that  properly  administered  the  treatment  was 
a very  good  thing. 

Dr.  Lewis  Jones,  who  said  he  was  in  charge  of  the  electrical 
department  at  St.  Bartholmew’s,  described  the  wounds  on  plaintiff's 
limbs,  and  said  the  burns  could  have  been  caused  by  a circuit  con- 
nected by  means  of  the  metallic  filaments  in  the  braid  if  the  dress 
were  lying  on  the  leg  as  it  would  be. 

If  you  were  administering  current  and  had  omitted  to  see  the 
braid  on  the  first  application  of  the  current,  what  would  you  have 
done  on  notification  of  intense  pain? — I should  have  stopped  the 
current  to  see  if  there  was  anything  wrong. 

Normally  administered,  asked  Mr.  Marshall  Hall,  K.C.,  should 
there  be  any  pain? — No,  and  I always  warn  my  patients  to  tell  me 
if  any  pricking  is  felt. 

Under  cross-examination  by  Mr.  Norman  Craig,  K.O.,  Witness 
said  it  was  not  usual  to  make  patients  take  off  their  clothes  when 
this  “ high-frequency  ” treatment  was  being  administered.  Person- 
ally, he  thought  the  treatment  ought  not  to  be  given  except  in  the 
presence  of  a medical  man,  but  he  knew  it  was  a good  thing,  and 
that  medical  men  recommended  people  to  go  to  these  institutions. 
He  agreed  that  there  were  differences  in  individual  susceptibility 
to  sparking. 

Mr.  Norman  Craig,  K.C.,  argued  for  the  defence  that  there  was 
no  ground  for  the  charge  of  negligence  against  the  defendants.  A 
state  of  things  had  arisen  which  it  was  impossible  to  understand 
even  now,  and  which  could  not  have  been  foreseen. 

Nurse  Cbossfield,  who  administered  the  treatment, Idenied  that 
plaintiff  made  any  complaints  of  pain  as  she  alleged. 

Dr.  Wilfrid  Harris,  of  Wimpole  Street,  said  that  if  you  lay  a 
piece  of  metallic  braid  on  your  leg  while  electric  current  is  passing 
through  the  body,  there  will  be  sparks,  though  the  braid  does  not 
touch  earth.  He  had  not  been  aware  of  the  point  until  that  morn- 
ing, when  he  made  the  experiment.  Such  sparks  were  distinctly 
unpleasant,  but  not  very  severe.  Under  cross-examination,  Witness 
said  it  was  not  possible  for  the  braid  to  have  got  into  contact  with 
the  pole  in  the  apparatus. 

His  Lordship,  in  summing  up,  after  directing  the  jury  as  to  the 
legal  aspect  of  the  case,  said  that  the  real  question  was  whether  the 
injuries  were  the  result  of  unavoidable  accident  or  the  result  of 
on  the  part  of  the  operator.  It  might  have  been  that 
the  lady  had  unfortunately  been  the  means  of  a discovery  of  some- 
thing in  science  which  was  not  known  before,  and  if  the  defendants’ 
agents  had  not  been  negligent  in  their  treatment,  they  could  not  be 
held  to  be  liable  for  the  injuries  which  resulted  from  it.  The  defen- 
dants had  undertaken  to  administer  the  treatment  to  the  plaintiff, 
but  in  that  undertaking  they  did  not  guarantee  to  be  successful,  nor 
did  they  guarantee  that  there  would  be  no  accident.  They  did  not 
guarantee  that  something  that  had  never  happened  before  would 
not  happen  to  the  plaintiff.  But  what  they  did  undertake  was  to 
appiy  proper  and  reasonable  care  and  proper  and  reasonable  skill. 
A mere  error  of  judgment  would  not  be  sufficient  to  make  them 
liable  in  damages,  but  if  they  were  careless  in  the  use  of  the  process 
they  would  be  liable.  In  this  case,  no  one  was  able  to  say  how  the 
unfortunate  accident  happened.  The  lady  was  at  first  in- 
credulous about  her  injuries,  and  so  was  one  of  the 
doctors,  which  was  only  natural  under  the  circumstances. 
No  one  was  very  much  inclined  to  believe  at  once 

that  something  had  happened  which  was  contrary  to  experi- 
ence, and  the  jury  must  not  be  prejudiced  against  the  defendants 
by  any  language  which  the  lady  might  have  used  at  the  time. 
There  must  have  been  some  sparking,  but  nothing  which  had  pre- 
viously occurred  could  account  for  it.  It  was  thought  that  the 
metallic  braid  on  the  lady’s  dress  had  something  to  do  with  it, 
and  as  to  that  the  jury  would  have  to  say  whether  they  thought 
there  had  been  negligence  on  the  part  of  the  defendants’  operator 
in  not  having  notified  that  the  metallic  braid  might  be  dangerous 
Everybody  acquainted  with  the  subject  ought  to  have  known 
that  if  they  had  a metallic  braid  getting  into  contact  with  the 
other  pole  of  the  electrical  machine  they  would  create  damage. 

1 here  was  no  evidence  that  the  machine  was  not  of  a perfect 
character  or  that  it  was  not  properly  fenced  off  so  as  to  prevent 
anything  coming  in  c mtact  with  it.  There  were  differences  of 
opinion  as  to  whether  the  metallic  braid  might  have  come  into  con- 
tact with  the  other  pole,  and  one  of  the  medical  witnesses  was  of 
opinion  that  the  contact  might  have  produced  the  sparking,  but  no 
one  would  have  supposed  that  that  would  have  been  sufficient  to 
have  caused  burns  such  as  those  from  which  the  plaintiff  had 
suffered. 

The  jury,  after  an  absence  of  an  hour  and  a half,  returned  a 
verdict  for  the  plaintiff,  with  £60  damages. 

Judgment  was  entered  accirdingly,  with  costs. 

His  Lordship  said  there  was  nothing  to  complain  of  with  regard 
to  the  defendants,  the  occurrence  having  been  more  the  result  of 
an  accident  than  anything  else. 


Rating  of  Electric  Cables. 

At  Durham  Quarter  Sessiors,  before  Judge  Greenwell,  on  the 
24th  ult.,  an  important  rating  appeal  was  heard,  brought  by  the 
Cleveland  and  Durham  Electric  Power  Distribution  Co.,  against  the 
Assessment  Committee  of  the  Lanchester  Union,  in  respect  to  the 
rating  of  electric  cables  in  the  parish  of  Medomsley.  Mr.  Ryde 
and  Mr.  Simey  were  for  the  appellants,  and  Mr.  Elliott,  K.C,  and 
Mr.  Mevnell,  for  the  respondents. 

Mr.  Ryde  said  the  rate  appealed  against  was  made  in  April 
1908,  and  the  appellants  were  rated  at  £99  gross,  and  £82  10s.  net’ 
for  underground  cables  and  poles  for  carrying  overhead  cables  at 
certain  parts  in  the  parish  of  Medomsley,  in  the  Lanchester  Union 
In  form  the  charge  was  a very  small  matter,  but  the  company  had 
taken  the  appeal  as  a test  case.  Originally,  it  was  intended  that 
the  whole  of  the  cables  should  be  underground,  and  they 
were  so  laid.  It  was  a colliery  district,  and  subsidences  had 
occurred  that  had  damaged  the  cables,  and,  as  a result,  the 
cables  had  to  be  carried  overhead  for  a great  part  of  the 
length.  In  consequence,  some  part  of  the  outlay  by  the 
appellants  in  laying  cables  underground  had  been  thrown  away 
The  total  outlay  on  underground  cables  was  £2,522,  and  of  that 
sum  £1,278  was  spent  on  cables  now  useless  and  abandoned,  and 
£795  on  cables  now  in  use.  In  substitution  for  cables  disused  the 
company  had  spent  for  pole  lines,  £312  ; the  total  cost  spent  from 
first  to  last  was  £2,834,  and  the  total  cost  of  what  was  now  in  use  was 
£1,107.  Counsel  pointed  out  that  the  company  in  their  business 
of  supplying  electricity  to  customers  made  no  profit,  but  an 
absolute'  loss.  Quoting  cases  from  the  High  Courts,  he  contended 
that  a certain  hereditament  in  a parish,  a portion  of  which  was 
used  for  profit-making,  could  only  be  rated  on  the  profit  made.  In 
the  present  case  the  company  were  not  making  any  profit,  and 
therefore,  were  not  liable  to  be  rated. 

Mr.  Elliott,  for  the  respondents,  argued  that  if  the  particular 
portion  of  the  cable  in  Medomsley  was  essential  to  the  working  of 
the  whole  undertaking,  then  it  was  liable  to  be  rated. 

The  Court  dism'ssed  the  appeal  with  costs. 


British  Westinghouse  Co.’s  Arbitration. 

In  the  Court  of  Appeal,  Lords  Justices  Moulton  and  Farwell  had 
before  them  on  Tuesday,  the  case  of  in  re  an  arbitration  between 
Coates  and  the  British  Westinghouse,  &c  , Co.,  on  an  appeal  by 
Mr.  Coates  from  an  order  of  Mr.  Justice  Sutton  in  Chambers. 

Counsel,  for  the  appellant,  said  that  the„orde r appealed  from  was 
one  refusing  to  appoint  an  arbitrator  " under  Bee.  5 of  the 
Arbitration  Act.  An  originating  summons  was  taken  out  for  the 
appointment  of  an  arbitrator  under  an  agreement  dated  January  1st, 
made  between  a company  called  the  Soci6t4  Anonyme  Westing- 
house, and  the  appellant  Coates.  That  agreement  provided  for 
the  appointment  of  Mr.  Coates  as  agent  for  the  sale  of  certain 
apparatus  which  that  company  had  the  right  to  disoose  of.  That 
contract  the  foreign  company  assigned  to  the  British’ Westinghouse 
Co.,  the  present  respondents. 

Lord  Justice  Moulton  said  that  they  could  not  decide  on  such 
an  application  as  that,  that  there  had  been  a novation.  To  establish 
that  an  action  must  be  brought. 

Lord  Justice  Farwell  concurred,  and  the  appeal  was  accord- 
ingly dismissed,  with  costs. 


Tramway  Rating. 

At  Preston  Quarter  Sessions  on  Monday  judgment  was  given  in  the 
case  heard  before  Mr.  Worsley-Taylor,  K 0.,  at  Preston  on  October 
21st.  The  question  for  discussion  was  whether  or  not  a length  of 
tramway,  rated  at  £467,  should  be  treated  as  a railway,  and  rated 
as  such  at  one-quarter  the  full  rateable  value. 

Mr.  Sutton  had  contended  that  if  the  Blackpool  and  Fleetwood 
Co.  was  entitled  to  an  exemption,  every  tramway  in  the  country 
would  be  treated  as  a railway. 

Appellants,  in  1904,  successfully  appealed  before  the  Court  of 
Appeal  at  the  House  of  Lords  against  the  tramroads  being  rated 
at  full  value,  and  accordingly  the  tramroad  was  rated  at  one-quarter 
the  full  rateable  value,  but  respondents  continued  to  rate  the 
tramway  at  the  full  value,  relying  on  the  decision  in  1892,  in  the 
case  of  Swansea  Improvements  and  Tramway  Co.  v.  Swansea  Urban 
Sanitary  Authority. 

Both  parties  in  the  present  case,  said  Mr.  Worsley-Taylor, 
admitted  that  the  Swansea  case  was  binding  unleis  it  had  been 
overruled.  Appellants  contended  that  it  had  been  overruled  by 
the  1901  appeal,  and  also  by  the  case  of  the  Wakefield  Corporation 
v.  the  Wakefield  and  District  Light  Railways  Co.  In  that  case 
it  was  held  that  a straight  light  railway  which  was  in  physical 
fact  distinguishable  from  a tramway  was  a railway  within 
Sec.  211  of  the  Public  Health  Act.  The  present  case, 
contended  Mr.  Taylor,  was  of  very  serious  importance,  for  if  it 
was  held  that  the  tramway  was  to  be  rated  at  one-fourth  only, 
the  decision  must  govern  the  rating  of  the  whole  oftbe  tramways,’ 
and  so  disturb  the  basis  on  which  local  authorities  and  tramway 
undertakings  had  proceeded  since  the  Swansea  case. 

The  Bench  were  of  opinion  that  the  Swansea  case  had  not  been 
overruled,  and  the  appellants’  contention  therefore  failing,  the 
appeal  must  be  dismissed  with  costs. 

Mb.  Tavlor  consented  to  state  a case. 
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NEW  ELECTRICAL  DEVICES,  FITTINGS. 
AND  PLANT. 


Wlmperls  Accelerometer  and  Gradient  Measurer. 

Messbs.  Elliott  Bbos.,  Century  Works,  Lewisham,  are  putting 

on  the  market  a simple  instrument  designed  by  Mr.  H.  E.  Wimperis, 
for  indicating  by  direct  reading  the  rate  of  acceleration  or  retard- 
ation of  the  vehicle  on  which  it  is  carried.  It  consists  of  a hori- 
zontal  copper  disk  with  an  eccentric  centre  of  gravity,  and 
controlled  by  a light  spring.  Magnetic  damping  is  provided,  and 
the  instrument  is  so  compensated  that  accelerative  forces  in  any 
direction  but  that  under  test  are  neutralised.  It  can  be  used  for  a 
variety  of  measurements,  including  the  tractive  effort  of  loco- 
motives or  motor  cars,  brake  horse-power  when  running,  the  value 
of  gradients,  &c.  When  measuring  the  acceleration  due  to  the 
driving  force,  the  reading  is  independent  of  the  effect  of  gravita- 
tional forces. 

Igranic  Pillar-Type  Panels. 

A new  series  of  ironclad  motor-panels  has  been  brought  out  by 
the  Adams  Manufacturing  Co.,  Ltd.,  of  Bedford,  some  of  which 
are  illustrated  herewith.  Fig.  1 shows  a panel  equipped  with 
motor  starter,  shunt  regulator,  ammeter,  and  d.p.  circuit- breaker. 
The  starter  is  of  the  sliding- contact  type,  and  can  he  provided  for 


Figs.  2 and  3 illustrate  a somewhat  similar  type  of  panel,  with 
slow-speed  worm  gear.  This  is  not  really  an  essential  feature  when 
the  circuit-breakers  with  overload  are  provided,  for  if  the  starting 
resistance  were  cut  out  too  rapidly,  the  consequent  excess  current 
flowing  through  the  armature  would  cause  the  overload  device 
to  trip  the  circuit-breakers  and  necessitate  the  starting  lever 
being  brought  back  to  the  initial  position  before  the  circuit  could 
again  be  closed.  Adjustment  of  the  overload,  therefore,  can  be 
made  to  limit  the  speed  of  cutting  out  the  starting  resistance. 
When,  however,  it  is  desired  to  have  this  additional  refinement,  it. 
can  be  fitted  with  a step-by-step  motion,  which,  by  a continuous 
rotary  movement  of  the  operating  lever,  causes  the  contact  lever  to 
jump  from  step  to  step,  giving  a slight  pause  on  each. 

Catalogue  “ B ” illustrates  and  describes  a few  of  the  standard 
types  of  panels,  but  they  can  be  made  to  give  any  combination  that 
may  be  required. 

The  “Torque”  Banding1. 

An  improved  system  of  banding  for  lathes  and  machine  tools 
has  been  put  on  the  market  by  the  patentee,  Mr.  0.  MoD.  Cheeld, 
Hilltop  Works,  Thorpe-le-Soken,  Essex.  It  consists  of  stranded 
cord,  dressed  with  compound,  and  provided  with  a novel  and 
ingenious  fastener,  as  illustrated  below.  The  head  on  the  end 
of  the  hook  is  inserted  between  the  strands,  and  the  wire  ring  is 
then  compressed  tightly  over  the  strands  round  the  neck  of  the 
fastener,  making  a permanently  secure  and  neat  connection  between 
the  cord  and  the  fastener.  A great  advantage  claimed  for  this 
banding  is  that,  by  twisting  the  cord  before  hooking  the  fasteners 


ordinary  starting  duties  up  to  35  h.p.  at  100  volts,  and  50  h.p.  at  200 
to  500  volts,  or  with  a heavy-duty  starter  up  to  60  h.p.  at  100  volts,  and 
100  h.p.  at  200  to  500  volts.  The  circuit-breakers  are  interlocked 
with  the  starter,  bo  that  the  circuit  is  always  made  and  broken  on 
the  easily  renewable  sparking  contacts  provided  with  them.  These 
are  protected  by  powerful  magnetic  blow-outs,  thus  reducing  the 
sparking  to  an  absolute  minimum  at  these  times.  Further,  the 
interlock  is  Buch  that  should  the  circuit  be  opened  through  failure 
of  voltage,  excess  load,  or  any  other  cause,  it  is  impossible  to 
reclose  it  until  all  the  starting  resistance  is  first  reinserted  in  the 
motor  circuit. 

The  switch  parts  are  mounted  on  substantial  slate  basts,  fatted  to 
an  angle-iron  frame,  which  is  in  turn  totally  enclosed  in  an  iron 
housing,  provided  with  cast-iron  top  and  base,  and  with  glazed 
doors  over  the  front  of  the  apparatus  and  inspection  doorB  at  the 
back,  so  that  the  resistance  can  be  examined  with  ease. 

The  circuit-breakers  have  not  to  be  operated  by  means  of  a 
separate  handle,  but  at  the  Bame  time  they  give  exactly  the  same 
effect  as  the  ordinary  looBe-handle  circuit-breaker.  The  first  move- 
ment of  the  contact  lever  completes  the  circuit  of  the  coil  which 
operates  these  breakers,  and  thus  causes  them  to  olose, 


together,  the  cord  can  be  lengthened  or  shortened  over  a range  of 
H in,  to  the  foot,  giving  great  facility  for  adjustment  to  suit 


Fig.  4. — “ Tobque  ” Band  Fasteneb. 


stepped  pulleys  or  to  take  up  slack.  The  fastener  is  no  larger  than 
the  cord,  so  that  it  runs  easily  over  the  pulleys. 

Dogdill’s  Shade  Fixer. 

A simple  device  has  been  brought  out  by  Messb9.  .John  Dugdill 
and  Co.,  of  Failsworth,  Manchester,  for  holding  the  shade-ring 
when  fixing  a shade  on  a lamp-holder.  The  difficulty  of  this  opera- 
tion has  been  greatly  Increased  by  the  adoption  of  specially  deep 
shades  with  metallic-filament  lamps,  rendering  the  use  of  such  an 
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implement  almost  unavoidable.  The  shade  fixer  is  practically  a 
pair  of  tongs,  with  specially  shaped  jaws  which  fit  any  of  the 


heating  element  attains  a bright  red  heat,  and  has  a life  of  1,000 
hours  ; it  can  be  renewed  at  small  cost,  and  is  made  for  any  voltage 


Fig.  10. — 11  Loewe  ” Expansion  Reamer, 


standard  lamp-holders  ; it  can  also  be  had  double-ended,  as  shown, 
the  second  pair  of  jaws- being  made  to  fit  miniature  lamp-holders. 

Tlie  Wilkinson  Economic  Electric  Stove. 

An  ingenious  electric  stove  has  been  devised  by  Messrs.  F.  A 
Wilkinson  and  Partners,  Ltd.,  of  Harpenden,  Herts.,  the  con 
struction  of  which  is  of  extreme  simplicity.  The  body  consists  o 


from  100  to  250  volts,  a.c.  or  d.c.  The  stove  is  also  available  for 
use  as  a radiator,  and  can  be  mounted  in  an  aluminium  stand  as  a 
combined  radiator  and  stove  (fig.  8).  The  special  features  of  the  device 
are  its  Bmall  cost,  high  efficiency,  and  facility  for  cleaning — all  the 
parts  can  easily  be  dismounted  and  washed.  It  should  be  extremely 
useful  in  connection  with  the  cooking  and  heating  campaign  that 
all  progressive  station  engineers  have  began  or  are  contemplating.  - 

The  “ Loewe  ” Expansion  Reamer. 

A neat  expansion  reamer  is  being  put  on  the  market  by  Messrs 
Ludw.  Loewe  & Co.,  Ltd.,  30/2,  Farringdon  Road,  E.C.  As  wili 
be  gathered  from  the  section,  fig.  10,  the  expansion  is  pro- 
duced by  a hardened  steel  ball  in  the  taper  bore ; the  grooves  have 
longitudinal  slits  to  give  the  necessary  elasticity,  The  reamer  can 
be  expanded  at  any  particular  point,  or  (by  using  two  or  more  balls) 
over  a greater  length.  As  the  bore  is. taper,  it  is  easy  to  remove 
the  balls.  The  reamers  are  made  to  standard  sizes  from  in. 
upwards,  and,  owing  to  their  simple  construction,  are  inexpensive. 


TRADE  STATISTICS  OP  BRITISH  INDIA. 


Fig.  6. — Wilkinson  Economic  Stove. 


an  earthenware  cylinder,  into  which  the  other  parts — a plain  disk, 
and  a block  with  a spiral  groove  formed  in  its  surface,  both  of 
earthenware — are  laid.  In  the  groove  is  the  heating  element,  a spiral 


Fig.  7. — Body  and  Cover  of  Stove. 


of  nickel  or  other  wire,  and  the  terminals  come  opposite  holes  in 
the  outer  cylinder.  Over  the  heating  element  is  laid  a grating  of 
expanded  metal,  held  in  place  by  a polished  ring  and  three  screws. 


Fig.  8. — Combined  Radiator  and  Stove. 


The  whole  can  be  mounted  on  an  aluminium  tray  as  shown  in  fig.  6. 
'The  stove  is  suitable  for  boiling,  toasting  or  frying  with  ordinary 
household  utensils,  or  it  can  be  inverted  and  used  for  grilling.  The 


The  following  figures,  showing  the  imports  of  electrical  and  similar 
materials  into  India  during  the  year  ended  March  3ist,  1909,  are 
taken  from  the  recently  issued  official  trade  statistics  ; the  details 
for  the  year  ended  March  31st,  1908,  are  added  for  purposes  of 
comparison,  and  notes  of  any  increases  or  decreases  are  given  : — 


15  rupees  = £1. 


1907-8. 

1908-9. 

Increase  cr 
decrease. 

Rupees. 

Rupees. 

Rupees.  - - 

Lampware . — 

From 

Great  Britain 

. 10.15.000 

10.92.000 

+ 

77.000 

II 

Germany  

6.41.000 

5 55.000 

— 

86.000 

Austria 

5.62.000 

4.42.000 

— 

1.20.000 

United  States 

3 08.000 

2 67.000 

— 

41.000 

>1 

Other  countries 

1 63.00U 

85.000 

— 

78  000 

Total  .. 

. 26  89  000 

24.41.000 

— 

2.48.000 

Other  hardware,  except  enamelled  ware. — 

From 

Great  Britain 

. 1 42.03.000 

1.39.71.000 



2.32.000 

n 

Germany  ... 

. 30.50.000 

22.74.000 

— 

7.76.000 

it 

Belgium  

. 11.62  000 

10.69.000 

— 

93.000 

it 

Austria  

3.38.000 

2.91.000 

— 

47000 

United  States 

7.57.000 

6.89.000 

— 

69  COO 

n 

Other  countries  .. 

7. 53  000 

7.57.000 

+ 

4 000 

Total  .. 

. 2.02.63.000 

1.90.50.000 

— 

12.13.000 

Brass , 

, wrought. — 

From 

Great  Britain 

7.15  000 

7.05.000 

— 

10.000 

II 

Germany  

1.23.000 

2.51.000 

+ 

1.28. COO 

M 

Austria 

82  000 

70.000 

— 

12.000 

II 

Other  countries 

3.68.000 

2.06.000 

— 

1 62.000 

Total  . . . 

12.88  000 

12.32.000 

— 

56  000 

Copper  and  copper  ware. — 

From 

Great  Britain 

1.43.66.000 

1.71  97.000 

+ 

28.31  000 

II 

Germany  ... 

33.47.000 

52  67  000 

+ 

19.2<).000 

Belgium  

4.66.000 

18.05  000 

+ 

13.49.000 

Italy 

3 98.000 

4.37  000 

+ 

39.000 

Austria  

1.22.000 

1.70  000 

+ 

48.000 

J apan  

16.68  000 

20.36.000 

+ 

3 68.000 

II 

Other  countries 

2 78.000 

3.02.0C0 

+ 

24.000 

Total 

2 06.35.000 

2.72.14.000 

+ 

65.79.000 

Iron  wire. — 

From 

Great  Britain 

1.61.000 

1.33.000 

— 

28.000 

Germany  

1.08.000 

54.000 

— 

54.000 

Belgium  

6.77.000 

3.82.000 

— 

2.95.000 

II 

Other  countries 

1.30.000 

1.09.000 

— 

21.000 

Total  ... 

10.76.000  . 

6.78.000 

— 

3.98.000 
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1907-8. 

Rupees. 


1908-9. 

Rupees. 


Increase  or  Iq  addition  to  the  foregoing,  the  following  were  imported  as 

decrease.  Government  stores : — or 

Rul’ees-  1907-8.  1908-9.  decrease. 


Rupees. 


Rupees. 


Rupees. 


Steel  plates  and  sheets. — 

From  Great  Britain 

„ Germany  

„ Austria  

„ Other  countries 

. 89.79.000 

12.34.000 
22  61.000 
22  000 

75.59.000 
21  30.000 

27.91.000 
24  000 

— 14  20.000 
+ 8.96  000 

+ 5.30.000 

+ 2.000 

Total 

. 1.24. 9S.000 

1.25.04.000 

+ 8.000 

Steam  engines  (except  locomotives). 

From  Great  Britain  ...  1.21.43.000 

Belgium  ...  ...  2.73  000 

„ Other  countries  ...  2.07  000 

96  38.000 

1.25.000 

3.29.000 

— 25.05  000 

— 1.48.000 
+ 1.22.000 

Total 

..  1.26.23000 

1.00.92,000 

— 25  31.000 

Electrical  machinery. — 

From  Great  Britain 
„ Germany 
„ Belgium 

„ Itaiy 

..  U.8A.  ...  . 

„ Other  countries 

..  23.28.000 
94  000 
2.41000 

57.000 
2 16.000 

35.000 

30.43.000 

64.000 
38  000 

68.000 
2.92.000 

42.000 

+ 7.15.000 

— 30.000 

— 2.03  000 

+ 11.000 
+ 76.000 
+ 7.000 

Total 

29.71.000 

35.47.000 

+ 5 76.000 

Mining  machinery. — 

From  Great  Britain 
„ Germany  ... 
„ U.S.A.  ,.. 

7.27  000 
41000 
7.000 

11.84  000 
2.000 
50.000 

+ 4.57.000 

— 39.000 

+ 43  000 

Total 

7.75.000 

12.36.000 

+ 4.61.000 

Machinery,  other  ( except  textile 
mid  agricultural). — 

From  Great  Britain 
„ Germany  — 

„ Belgium  

,,  US.  A. 

„ Other  countries 

Total  ... 

Railway  carriages,  d-c. — 

| From  Great  Britain 

„ Belgium  

„ Other  countries 

Total  ... 

I Loco /notices  and  tenders,  and 


parts  thereof.- 


From  Great  Britain 

1.74  49.000 

1.37.35.000 

— 37.14.000 

„ Germany  

30.000 

24.000 

— 6 000 

„ Other  countries 

14.000 

25.000 

+ 11.000 

Total  ... 

1.74.93.000 

1.37.84.000 

— 37.09.000 

Rails  and  fishplates. — 

From  Great  Britain 

80.59.000 

1.07.23.000 

+ 26.64.000 

„ Germany  

2.57.000 

3.34000 

+ 77.000 

„ Other  countries 

4.00.000 

2.32.000 

— 1.68.000 

Total  ... 

87.16.000 

1.12.89.000 

+ 25.73.000 

Glass  lampware. — 

From  Great  Britain 

1.10.000 

91.000 

— 19.000 

„ Germany  

3 96  000 

2.49.000 

— 1.47.000 

„ Austria  

2.72.000 

2.29.000 

— 43.000 

„ Other  countries 

1.30.000 

93.000 

— 37.000 

Total  ... 

9.08.000 

6.62.000 

— 2.46.000 

Electrical  instruments,  apparatus,  etc. — 

From  Great  Britain 

44.30.000 

42.25  000 

— 2.05.000 

„ Germany  

1.95.000 

1.68.000 

— 27.000 

„ Belgium  

96  000 

63.000 

— 33.000 

„ Austria  

45  000 

19  000 

— 26.000 

„ United  States 

1.12.000 

80.000 

— 32.000 

„ Other  countries 

30.000 

27  000 

— 3.000 

Total  ... 

49.08.000 

45.82.000 

— 3.26.000 

Scientific,  tic.,  instruments.- 

From  Great  Britain 

12.61.000 

1517.000 

+ 2.56.000 

„ Germany  

46.000 

102.000 

+ 56.000 

„ United  States 

56  000 

56.000 

— 

„ Other  countries 

78.000 

1.48.000 

+ 70.000 

Total  .. 

14.41.000 

18.23.000 

+ 3.82.000 

Telegraph  construction  materials. — 

From  Great  Britain 

28.000 

1.23.000 

+ 95.000 

„ Other  countries 

1.000 

8000 

-1-  7.000 

Total  .. 

29.000 

1.31.000 

+ 1.02.000 

Instruments,  apparatus,  <C ■<:.  (except  musical). 


From  Great  Britain 

„ Germany  ... 

„ United  States 

„ Other  countries 

...  16.82  000 
...  22.000 
29.000 
7.010 

20.20.000 
2 000 
8 000 
5.000 

+ 3.38.000 
— 20.000 

— 21.000 

— 2.000 

Total 

...  17.40.000 

20.35.000 

-)-  2 95.000 

Machinery. — 

From  Great  Britain 
„ Germany  ... 

„ United  States 

„ Other  countries 

...  26  06.000 
79  000 
5.000 
16.000 

37.21.000 
54  000 
57  030 
2.000 

+ 11.15.000 
— 25.000 
+ 52.000 

— 14,000 

Total 

...  27.06.000 

38.34.000 

+ 11.28.000 

Iron  wire. — 

From  Great  Britain 

3 52.000 

76.000 

— 2.76.000 

Steel  plates  and  sheets.— 

From  Great  Britain 
„ United  States 

...  10.49.000 

7.20.000 

1.000 

— 3.29.000 
+ 1.000 

Total 

...  1049.000 

7.21.000 

— 3 28.000 

Railway  carriages. — 

From  Great  Britain 

...  90.34.000 

2.57.93.000 

+ 1.67.59  000 

Locomotives. — 

From  Great  Britain 

...  82.50.000 

1.10.44.000 

+ 27.94.000 

Rails. — 

From  Great  Britain 
„ Canada 
„ Belgium 

...  56.69.000 

18.000 

37.59.000 

3.32.000 

— 19.10.000 

+ 3.32.000 

— 18.000 

Total 

...  56.87.000 

40.91.000 

— 15.96.000 

Telegraph  construction 

From  Great  Britain 
„ Belgium 
„ Other  countries 

materials. — 

...  15.22.000 

49.000 
1000 

9.46.000 

4.000 

1.000 

— 5.76.000 

— 45.000 

Total 

...  15.72.000 

9.51.000 

— 6.21.000 

THE  CARE  AND  WORKING  OF 
ECONOMISERS. 


[COMMUNICATED.] 

The  Green’s  type  of  fuel  economiser  is  nowadays  universally 
used  in  connection  with  the  Lancashire  boilers  employed  at 
large  electric  power  stations,  but,  notwithstanding  its 
extended  use  in  this  connection,  much  ignorance  exists  on 
matters  affecting  its  maintenance  and  upkeep,  and  many 
points  are  frequently  overlooked  in  regard  to  its  working, 
the  neglect  of  which  at  times  involves  considerable  risk,  if 
not  actual  danger. 

Fuel  economisers,  like  steam  boilers,  are  very  liable  to 
deterioration,  unless  carefully  and  skilfully  attended,  to  both 
when  at  work  and  at  rest.  It  is  a great  mistake  to  suppose, 
as  many  do,  that  serious  explosions  cannot  occur  with 
them.  ’ The  vertical  pipes,  it  is  true,  owing  to  their  small 
diameter,  are  capable  of  withstanding  high  pressures,  but 
being  of  cast-iron,  they  are  not  unduly  Btrong,  and  when  it 
is  remembered  that  they  become  corroded  both  externally 
and  internally,  it  will  be  at  once  apparent  that  they  may 
become  so  thinned  and  weakened  in  course  of  time  as  to  be 
quite  unable  to  withstand  the  pressure  to  which  they  are 
exposed.  An  economiser  full  of  water  at  a temperature  of 
about  300°  F.,  contains  a vast  amount  of  potential  energy. 
Should  there  be  any  sudden  escape  of  water  and  consequent 
reduction  of  pressure  through  the  failure  of  a single  pipe, 
the  water  would,  to  a large  extent,  instantly  Hash  into  steam, 
the  shock  of  which  might  be  sufficient  to  rupture  other  pipes 
until  the  whole  of  the  economiser  was  blown  to  pieces. 
More  than  one  disastrous  explosion  has  occurred  in  this  way, 
illustrating  the  danger  to  which  these  vessels  are  liable,  and 
hence  the  great  importance  of  regular  attendance  and 
inspection,  and  a proper  knowledge  of  the  correct  methods 
of  working. 


1.99.56.000 

1.87.08.000 

— 

12.48.000 

8.15.000 

8 96  000 

+ 

81.000 

2.88.000 

S 54  000 

4~ 

6.66  600 

7.99.000 

8.40000 

+ 

50.000 

2.03.000 

3.20,000 

1.17.000 

2.20.52.000 

2.17.18.000 

— 

3.34.000 

3.09  24.000 

3 85  55.000 

76.31.000 

4 28.000 

7.30.000 

+ 

3.02.000 

1.20.000 

65.000 

— 

55.000 

3.14.72.000 

3.93.50.000 

+ 

78.78.000 
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External  corrosion  is  probably  the  most  common  form  of 
deterioration  of  fuel  economisers,  and  it  is  usually  brought 
about  in  the  following  way  : — 

The  comparatively  cold  feed  at  the  inlet  end  of  the  econo- 
miser keeps  the  bottom  boxes  and  the  lower  parts  of  the 
pipes  cool.  As  the  hot  gases  come  into  contact  with  the  cold 
surfaces,  the  vapour  they  contain  becomes  condensed  on  the 
cold  parts  and  leads  to  external  wasting.  If  the  fuel  used 
contains  much  sulphur,  sulphur  dioxide  and  sulphur  trioxide 
will  be  present  in  the  products  of  combustion.  These  gases, 
in  combination  with  water,  form  sulphuric  acid,  which  has  a 
most  powerfully  corrosive  action  on  the  metal  surfaces,  and 
causes  very  rapid  wasting. 

1 he  lower  the  temperature  of  the  entering  feed  water,  the 
greater,  of  course,  will  be  the  accumulation  of  moisture,  and 
consequently  the  extent  of  the  wasting  of  the  pipes  and 
bottom  boxes.  I or  this  reason,  the  feed  water  should  not 
be  allowed  to  enter  the  economiser  at  a temperature  of  less 
than  90°  F. 

If  the  temperature  before  entering  be  raised  to  100°, 
trouble  from  external  wasting  is  not  likely  to  be  experienced 
to  any  serious  extent,  although,  in  some  instances,  much 
wasting  has  occurred  when  the  temperature  has  been  raised 
to  as  much  as  120°. 

Some  coals  contain  a large  percentage  of  moisture,  and 
wheie  such  fuels  are  used  it  is  important  that  the  temperature 
of  the  feed  water  be  raised  well  above  90°  before  being  passed 
into  the  economiser. 

When  the  pipes  are  found  to  suffer  from  external  wasting, 
it  is  advisable  to  raise  the  temperature  of  the  feed  water 
before  it  enters  the  economiser,  even  if  this  is  already  as  high 
as  100  . Generally,  however,  when  external  corrosion  is 
taking  place,  although  the  temperature  is  above  100°,  a 
special  investigation  ought  to  be  made,  as  it  is  probable  that 
some  other  cause  is  responsible  for  the  mischief. 

Leakage  at  the  various  parts  will  sometimes  lead  to 
external  wasting  of  the  pipes  and  boxes.  When  any  part  is 
found  to  leak,  it  should  be  given  immediate  attention.  If, 
for  instance,  leakage  takes  place  past  the  cap  joints,  these 
should  be  remade  at  the  first  opportunity.  The  cap  bolts 
must  not,  under  any  circumstances,  be  tightened  up  whilst 
the  economiser  is  under  pressure.  Only  recently  a man  was 
killed  in  doing  this  when  the  economiser  was  at  work,  the  cap 
being  blown  violently  into  his  chest. 

Special  care  must  be  taken  to  prevent  moisture  getting 
into  the  flues,  the  soot  pit,  or  any  part  of  the  setting,  as 
this,  especially  when  present  about  the  seatings,  is  very 
liable  to  set  up  external  corrosion.  Waste  water  from  any 
of  the  valves,  for  example,  should  not  on  any  account  be 
allowed  to  drain  into  the  flues  or  soot  pit,  but  should  be 
carried  well  away  from  the  economiser. 

1 he  action  of  the  scrapers  is  also  responsible  for  wearing 
away  the  outer  surfaces  of  the  pipes  in  course  of  time. 

Usually  the  lower  ends  of  the  pipes  and  the  bottom  boxes 
at  the  inlet  end  of  the  economiser  will  be  the  parts  most 
severely  wasted,  as  it  is  at  these  parts  that  the  feed  water  is 
coldest,  and  the  condensaton  therefore  greatest.  The  extent 
of  the  wasting  may  be  ascertained  by  callipering  the 
remaining  external  diameter  of  the  pipe. 

Economisers  also  become  wasted  by  internal  corrosion 
when  the  feed  water  is  corrosive.  Unfortunately  such  wasting 
is  very  difficult  to  detect,  as  a satisfactory  examination 
cannot  be  made  owing  to  the  small  diameter  of  the  pipes. 

All  that  can  be  done  in  the  way  of  making  an  inspection 
for  the  purpose  of  detecting  internal  corrosion  is  to  lower 
a lighted  candle  down  the  pipes,  after  first  clearing  these  of 
scale  and  deposit.  When  it  is  suspected  that  much  wasting 
has  taken  place  internally,  it  will  be  necessary  to  ascertain 
the  remaining  thickness  of  metal,  especially  if  the  parts  are 
also  externally  wasted.  This  may  sometimes  be  done  by 
callipering  the  inner  and  outward  diameters  of  the  pipes. 

A better  plan  is  to  drill  a hole  through  the  wasted  part,  so 
that  the  actual  thickness  may  be  seen.  In  really  bad  cases, 
it  may  be  desirable  to  withdraw  a pipe  and  break  it  up,  in 
order  that  some  idea  of  the  general  condition  of  the 
economiser  can  be  obtained.  An  hydraulic  test  is  sometimes 
advisable,  the  test  pressure  which  should  be  applied  being 
from  one  and  a half  times  to  twice  the  ordinary  working 

^ here  the  caps  opposite  the  top  ends  of  the  ipipes  are  of 


the  external  pattern,  it  will  be  necessary  to  regularly 
examine  the  bolts  and  cross-bars,  as  these  gradually  become 
weakened  by  internal  wasting. 

The  Board  of  Trade  now  recommend  that  each  vertical  I 
pipe  be  inspected  once  each  year,  as  well  as  each  cap  bolt 
where  the  external  caps  are  provided.  It  is  not  sufficient  to 
examine  only  a few  pipes  annually,  and  from  these  judge  the 
condition  of  all  others.  It  is,  of  course,  seldom  practicable 
to  open  out  all  the  pipes  at  one  time,  and  in  such  cases  the 
engineer-in-charge  should  make  a practice  of  removing  a 
certain  number  of  caps  each  week  or  each  month,  making 
sure  that  the  whole  of  the  pipes  have  been  inspected  during 
the  year. 

It  is  most  important  that  the  tubes  be  kept  well  cleaned 
and  scraped  both  on  the  fireside  and  the  water  side.  >Soot 
is  a very  bad  conductor  of  heat,  so  bad,  in  fact,  that  it  is 
sometimes  used  as  a non-conducting  covering,  and  if  allowed 
to  accumulate  on  the  outer  surfaces  of  the  pipes  it  materially 
impedes  the  transmission  of  heat  from  the  furnace  gases  to 
the  feed  water  in  the  economiser,  leading  to  inefficiency  in 
working.  Hence  the  scrapers  must  be  kept  in  good  working 
order,  any  broken  ones  being  renewed  without  delay.  They 
should  be  made  to  traverse  almost  the  whole  length  of  the 
pipes. 

Similarly,  if  scale  be  allowed  to  accumulate  inside  the 
pipes,  the  efficiency  becomes  impaired.  Accumulations  of 
scale  are  objectionable  also  because  they  lead  to  overheating, 
followed  in  some  instances  by  fracture  of  the  pipes.  Hence 
each  pipe  should  be  regularly  washed  out,  the  length  of  time 
which  should  be  allowed  to  elapse  between  each  cleaning 
time  depending  on  the  amount  of  scale-forming  matter  con- 
tained in  the  feed  water.  The  economiser  should  also  be 
blown  off  by  opening  the  blow-out  tap  for  about  a minute 
each  day,  so  that  any  sediment  in  the  bottom  boxes  will  be 
blown  out.  The  opening  of  the  safety  valve,  which  should  he 
done  every  day  for  the  purpose  of  testing  and  seeing  that  it 
discharges  freely,  also  removes  sediment  from  the  upper  parts 
of  the  economiser.  The  scale  ought  never  to  be  allowed  to 
accumulate  to  a greater  thickness  than  ^ in. 

Leakage  of  air  into  the  flues  is  a common  cause  of 
inefficient  working,  for  every  pound  of  cold  air  in  trod  iced 
into  the  flues,  carries  away  with  it  a certain  amount  of 
useful  heat.  It  is,  therefore,  important  to  frequently 
examine  all  parts  where  there  is  any  possibility  of  air  pasting 
into  the  flues.  The  leakage  may  be  tested  by  means  of  a 
lighted  candle,  the  flame  of  which  is  drawn  inwards  with 
the  air. 

It  is  advisable  to  regularly  examine  the  working  parts  of 
the  economiser,  so  that  defective  working  may  be  detected 
and  remedied. 

Grease  must  be  kept  away  from  the  i chains  to  prevent 
these  slipping  on  the  pulleys. 

Every  fuel  economiser  ought  to  be  provided  with  two 
thermometers,  one  on  the  inlet  pipe  and  one  on  the  outlet 
pipe.  By  means  of  these  the  efficiency  of  working  may  le 
tested.  When  the  difference  of  temperature  between  tie 
inlet  and  outlet  water  is  found  to  fall,  the  economy  is  being 
reduced  for  some  reason,  and  an  examination  should  be 
made  to  ascertain  the  cause.  A fall  in  the  temperature 
difference  of  10°  F.,  means  a loss  in  economy  of  approxi- 
mately 1 per  cent.  It  is,  of  course,  necessary  to  observe  the 
thermometer  readings  freqnently. 

In  some  of  the  old  types  of  Green’s  economiser  having 
external  caps  resting  on  conical  seats,  difficultly  was  often 
experienced  in  loosening  the  caps  from  their  seatings. 
Efforts  to  do  this  have  in  many  instances  resulted  in  fractal e 
of  the  top  boxes.  The  operation  is  a somewhat  difficult  one, 
and  should  always  be  carried  out  carefully. 

The  working  of  fuel  economisers,  as  already  remarked,  is 
attended  with  many  dangers,  to  avoid  which  certain  pre- 
cautions are  necessary. 

One  of  these  is  the  liability  to  flue  gas  explosions.  The 
top  of  the  economiser  chamber  is  situated  above  the  level 
of  the  dampers,  and  hence  there  is  a tendency  for  explosive 
gases  or  mixtures  to  accumulate  there. 

The  explosions  are  brought  about  in  the  following  manner  : 
When  the  fires  are  banked  at  stopping  times,  unconsumed 
coal  gas  is  distilled  from  the  coal,  and  passes  along  the  flues, 
collecting  in  the  top  of  the  chamber.  When  the  fires  are 
again  broken  up  a quantity  of  air  is  admitted,  which  passes 
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along  and  mixes  with  the  unconsumed  coal  gas,  thus  forming 
an  explosive  mixture. 

The  breaking  up  of  the  fires  causes  the  flames  to  ignite  the 
mixture,  a flue  gas  explosion  being  the  result. 

Flue  gas  explosions  have  been  responsible  for  several 
disastrous  economiser  explosions.  The  shock  produced 
when  the  mixture  explodes  has  been  sufficient  to  break  some 
of  the  cast-iron  pipes,  which  in  turn  have  led  to  other  pipes 
fracturing,  until-  the  whole  economiser  has  been  blown  to 
pieces. 

To  avoid  the  accumulation  of  explosive  mixtures  after  the 
boiler  has  been  standing  with  banked  fires,  the  dampers 
should  be  opened  for  a short  time  before  stirring  up  the  fires. 

This  allows  a quantity  of  air  to  sweep  through  the  flues 
and  carry  away  any  accumulated  gas,  so  that  an  explosion 
is  then  impossible. 

Flap  doors  are  sometimes  fitted  into  the  top  of  the 
chamber,  which  open  in  the  event  of  a flue  explosion,  and 
minimise  the  severity  of  the  shock. 

Much  danger  is  incurred  whenever  the  water  is  allowed  to 
remain  stationary  in  the  pipes  whilst  the  hot  gases  are 
passing  through  the  economiser  flues.  When  this  is  the  case, 
the  water  gradually  gets  hotter  until  steam  is  generated.  The 
level  of  the  water  in  the  pipes  becomes  lowered,  allowing  the 
latter  to  get  overheated  and  so  seriously  weakened  that 
fracture  is  very  liable  to  follow.  In  addition  to  this,  there 
is  the  danger  of  “water  hammer”  action  taking  place, 
which  occasionally  bursts  the  top  feed  pipe.  The  steam 
formed  in  the  pipes  comes  in  contact  with  the  water  on  the 
other  side  of  the  outlet  valve  from  the  economiser  when  the 
valve  is  opened,  thus  causing  the  water  hammer  action. 

When  steam  is  being  raised  first  thing  in  the  morning, 
the  water  will  be  stationary  in  the  economiser  if  the  engine 
and  the  feed  pump  have  not  been  started. 

Should  the  hot  gases  be  passed  through  the  economiser 
flues,  danger  will  be  incurred  in  the  manner  indicated.  To 
avoid  this  danger,  the  products  of  combustion  should  always 
be  passed  through  the  by-pass  or  reserve  flue  until  the 
pump  is  started  and  the  water  set  in  motion.  This  prevents 
the  formation  of  steam  in  the  pipes  through  the  economiser 
becoming  too  hot. 

Irregular  feeding  should  be  avoided  as  far  as  possible. 
Where,  however,  it  is  necessary  to  work  an  economiser  inter- 
mittently, a portion  of  the  hot  gases  should  be  passed 
through  the  reserve  flue  to  minimise  the  risk  of  the  water 
being  evaporated  into  steam. 

Steam  ought  never  to  be  allowed  to  form  in  the  pipes. 
Apart  from  the  danger  which  it  involves,  much  difficulty  will 
in  all  probability  be  experienced  in  feeding  the  boiler,  as  the 
steam  forms  a cushion  against  which  the  water  has  to  be 
forced.  The  economiser  outlet  valve  should  not  be  closed 
during  the  night  ,time. 

Although  it  is  generally  found  necessary  to  load  the  safety 
valve  on  the  economiser  to  a higher  pressure  than  that  on 
the  boiler,  owing  to  the  pressure  caused  by  pulsations  of  the 
pump,  or  water  ram  action,  &c.,  yet  it  should  not  be  loaded 
so  much  in  excess  of  the  load  on  the  boiler  Bafety  valve  as  is 
sometimes  found  to  be  the  case. 

It  is  common  knowledge  that  a valve  to  resist  water  pressure 
generally  requires  a heavier  weight  than  would  be  required 
to  resist  steam  pressure  of  the  same  intensity.  It  is  probably 
this  fact  which  accounts  for  the  excessive  loading  of  economiser 
safety  valves  occasionally  met  with.  The  loading  should  not 
be  more  than  20  lb.  above  the  boiler  safety  valve  load, 
though  it  is  not  uncommon  to  find  it  nearly  twice  as  much. 
If  the  valve  leaks  the  remedy  is  to  re-grind  it,  instead  of 
putting  additional  weights  on  to  keep  it  tight. 

The  feed  supply  should  be  regulated  at  the  inlet  valve  to 
the  economiser,  and  not  at  the  boiler  feed  valve.  If  the 
regulation  is  effected  by  the  boiler  feed  valve,  there  is  always 
risk  of  obtaining  a pressure  in  the  economiser  greatly  in 
excess  of  that. in  the  boiler,  whereas  by  regulating  the  feed 
by  means  of  the  inlet  valve  to  the  economiser  the  pressure 
in  the  latter  need  never  exceed  the  boiler  pressure. 

.Special  care  should  be  taken  to  see  that  the  economiser 
inlet  and  outlet  valves  are  opened  before  starting  the  feed 
pump  (or  the  injector),  as  in  the  event  of  either  of  these 
valves  being  closed  when  the  pump  is  set  working,  either  the 
latter  will  be  pulled  up  or  else  the  pipes  will  burst  or  the 
joints  foe  broken.  The  object  of  a feed  relief  valye,  yvhicb.  must) 


not  be  confused  with  the  safety  valve,  is  to  prevent  the  pipes 
from  bursting  or  the  joints  being  broken  in  this  way,  and  it 
is  always  advisable  to  have  one  of  these  valves  attached. 

A maximum  registering  pressure  gauge  ought  also  to  be 
provided,  as  any  excessive  pressure  will  be  indicated  by  it. 
When  undue  pressure  is  registered  the  cause  should  always 
be  investigated.  It  may  be  due  to  one  of  the  valves  having 
been  closed  when  the  pump  is  started,  or  to  the  fact  that 
there  is  no  air  vessel  on  the  delivery  side  of  the  pump. 

Not  only  should  each  safety  valve  be  tested  by  hand  daily, 
but  it  is  desirable  to  occasionally  take  it  asunder  and 
thoroughly  overhaul  it  if  found  necessary. 

It  will  be  gathered  from  the  foregoing  remarks  that  fuel 
economisers  are  not  only  liable  to  become  weakened  and 
deteriorated,  but  that  their  working  may  be  attended  with  a 
considerable  amount  of  risk.  The  importance,  therefore, 
of  placing  them  in  charge  of  competent  and  reliable  men 
cannot  be  too  strongly  urged,  and  as  a further  precaution, 
it  is  always  advisable  to  have  them  regularly  examined  and 
inspected  by  some  independent  expert,  such  as  an  inspector 
of  one  or  other  of  the  leading  boiler  insurance  companies. 
Under  such  conditions,  their  working  life  would  be  largely 
increased,  whilst  at  the  same  time  accidents  and  explosions 
would  be  of  very  rare  occurrence. 


BUSINESS  NOTES. 


Consular  Notes.— Bolivia.— In  a recent  report  H.M 

Consul  at  Sucre  reports  that  the  electric  lighting  installation  in 
that  town  was  inaugurated  at  the  end  of  the  year  1908 — exactly 
one]  year  after  the  time  stipulated  in  the  municipal  contract. 
Though  the  whole  installation  bears  some  evidence  of  having  been 
carried  out  with  the  greatest  possible  curtailment  of  expenses,  it 
may  be  justly  said,  when  hitches  cease  to  occur,  that  the  town  is 
well  lighted.  Altogether  some  £20,000  has  been  invested,  calculated 
to  yield  about  £4,000  annually  in  the  immediate  future,  but  as  the 
monopoly  is  for  30  years  some  £20,000  more  ought  to  be  spent  to 
make  it  efficient.  For  lighting  private  houses  and  establishments 
the  standard  price  for  electric  light  is  3 bols.  50  cents  (53.  7d.)  per 
month  per  16-c.p.  lamp.  Where  a light  is  required  to  burn  every 
night  this  is,  light  for  light,  cheaper  than  petroleum  or  candles. 
Where  several  lights  are  required  in  one  house  a considerable  re- 
duction is  made,  thus,  for  an  establishment  that  has  ordered  100 
lights,  the  price  is  2 bols.  (3s.  2d.)  per  16-O.p.  lamp.  For  motive 
power  there  is  a great  opportunity.  The  electrical  energy  is 
derived  from  water-power  at  a generating  station  on  the  River 
Cachimayo,  about  8 miles  from  Sucre.  It  is  transmitted  at  a very 
high  voltage  to  the  edge  of  the  town,  where  it  is  transformed  and 
distributed  over  the  whole  network  of  low-pressure  wires.  The 
mains  are  uncovered  wires  running  parallel  to  and  along  the 
streets  on  poles  about  15  ft.  high  “ and  somewhat  dangerously  near 
to  the  balconies  of  the  houses.”  The  unforeseen  circumstances  which 
delayed  the  full  equipment  of  the  public  service  were  considered 
by  the  municipal  council  as  being  sufficiently  fortuitous  to  warrant 
their  waiving  the  heavy  penalty  which  should  have  been  imposed 
on  the  contractors  according  to  the  terms  of  the  contract.  Some 
of  these  circumstances,  as  well  as  the  numerous  obstacles  which 
still  impair  the  regular  supply  of  light,  are  worth  mentioning  as 
showing  the  nature  of  the  difficulties  which  have  to  be  carefully 
considered  when  undertaking  public  works  in  this  country. 

In  the  first  place,  the  machinery,  which  could  not  be  reduced  to 
the  requisite  limit  of  weight  (300  lb.)  for  carrying  on  mules,  com- 
menced to  arrive  at  Huanahuaca  in  the  wet  season,  when  carts  could 
not  be  run.  When,  eventually,  the  roads  were  repaired,  the  whole 
system  of  forwarding  traffic  had  broken  down  at  Huanahuaca,  and 
no-one  could  cope  with  the  ever-increasing  quantity  of  goods 
brought  up  by  the  railway.  The  effort  of  the  contractors  to  get 
their  machinery  through  resulted  in  a better  organisation  all  along 
the  route  from  Rosario  to  Sucre.  An  indispensable  part  of  the 
machinery  was  found  to  be  missing  ; a new  piece  was  cabled  for, 
and  meantime  a substitute  was  manufactured  at  the  works  of  the 
Huanchuaca  Go.,  which  was  not  altogether  satisfactory.  Some 
part  of  the  dynamos  also  had  got  wet,  and  could  not  be  made  to 
work.  The  supply  of  wooden  poBts  for  carrying  the  overhead  wires 
was  not  equal  to  the  extraordinary  demand,  with  the  result  that 
much  delay  was  caused.  More  than  800  of  these  posts  were 
required,  of  quina-quina  wood  or  eucalyptus,  8 ft.  long  X 5 in. 
X 6 in , and  they  had  to  come  from  a long  distance.  It  may  be 
observed  that  these  posts  are  unsightly  and  cannot  last  long,  and 
that  British  manufacturers  might  consider  if  they  could  not  produce 
cast-iron  posts  at  less  than  Gs.  8d.  per  8-ft.  length,  that  would  better 
suit  the  purpose.  In  the  Department  of  Santa  Cruz  and  the  eastern 
provinces,  however,  wood  is  much  cheaper,  its  value  being  about 
equt*l  to  the  cost  of  outting  it,  Other  difficulties  became  apparent 
after  the  electric  light  was  working,  owing  to  some  of  the  peculiari- 
ties of  the  rivers  oq  the  Bolivian  uplands  not  being  properly 
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appreciated.  Their  enormous  erosive  powers  were  underrated,  for 
-.hen  the  volume  of  water  increases  tenfold  during  the  summer 
floods,  the  rivers  completely  fill  the  narrow  ravines  in  which  they  are 
hemmed,  destroying  their  own  banks  and  the  artificial  barriers 
erected  thereon.  In  the  present  case  the  inlet  and  sluices  were 
solidly  constructed,  but  being  below  the  low  water  level,  each 
successive  flood  obstructed  them  with  tons  of  sand,  boulders,  and 
tree  trunks  and  other  dibris.  Until  experience  evolves  some  means 
of  dealing  with  the  caprices  of  the  river,  an  auxiliary  oil  or  steam 
engine  must  be  used  to  keep  up  a continuous  current,  nominally 
during  about  120  days,  constituting  the  worst  part  of  the  rainy 
season,  but  practically  less  than  half  the  time,  which  is  all  that 
would  be  found  necessary.  The  fact  is  that  light  must  be  supplied 
during  every  night  for  30  years,  and  the  penalty  for  each  night  that 
it  fails,  besides  the  discredit,  is  £8.  There  is  no  reason  why  any 
firm  erecting  a factory  in  Sucre  should  be  altogether  dependent  on 
the  electric  light  company  for  its  motive  power.  The  monopoly  of 
this  concern  extends  only  within  the  urban  district,  and  many 
other  generating  stations  can  be  erected  on  other  parts  of  the  same 
river  to  supply  energy  for  works  situated  just  outside  the  town. 

Live  Trolley  Standards. — Referring  to  the  liability  of 

the  trolley  standard  to  become  alive  through  some  accidental  cause, 
with  consequent  danger  to  passengers,  the  Bbitish  Thomson- 
Houston  Co.,  Ltd.,  of  Rugby,  have  drawn  our  attention  to  a system 
which  they  have  introduced  to  prevent  accident  from  this  cause. 
This  arrangement  ensures  that  immediately  the  trolley  standard 
becomes  alive,  an  audible  signal  will  be  given  by  the  ringing  of  a 
special  type  of  electric  bell,  and  simultaneously  by  the  lighting  up 


Electrical  Works  in  Russia.— A special  dispatch  from 

St.  Petersburg  to  the  Financial  News  reads  as  follows : “The  use  of 
electricity  in  Russia  is  still  somewhat  limited.  There  are  only  30 
cities  possessing  an  electric  tramway  system,  and  of  the  80  cities 
lighted  by  electricity,  40  have  their  own  electrical  works,  the 
supplies  in  the  remainder  being  provided  by  private  enterprise. 
The  following  figures  show  that  the  electrical  undertakings  in 
Russian  cities  are  very  remunerative.  Tne  net  profits  of  the  works 
of  the  City  of  Vilna  were  83, 8, >1  roubles,  or  50  percent. ; Wolvgda, 
18,078  roubles,  or  39  per  cent.;  Minsk,  14,849  roubles,  or  35  per 
cent  ; Nicolaieff,  34,554  roubles,  or  33  per  cent. ; Orenburg,  38,064 
roubles,  or  44  per  pent. ; Poltava,  28,642  roubles,  or  49  per  cent. 

Trade  with  Sweden. — ■“  Why  not  extend  your  trade 

connections  with  Sweden  ? ” is  the  question  which  the  Swedish 
Chamber  of  Commerce  in  London  is  asking  British  manufacturers 
and  merchants.  Comparatively  few  English  firms  send  travellers 
to  Sweden,  whereas  German  travellers  are  there  in  abundance.  The 
Swedish  Chamber  of  Commerce,  5,  Lloyd’s  Avenue,  London,  E.C., 
of  which  His  Majesty  the  King  of  Sweden  is  a patron,  have  several 
departments  which  give  facilities  to  firms  wishing  to  establish 
Anglo-Swedish  trade  connections,  and  also  a Credit  Information 
Department,  through  which  the  interests  of  members  are  safe- 
guarded. Lately  a Special  Intelligence  Branch  has  been  added  to 
the  Chamber,  which  circularises  to  the  members  particulars  re  trade 
openings  and  new  markets,  &c. 

Catalogues  and  Lists.  — Messrs.  Cowans,  Ltd., 

Springfield  Lane,  Salford,  Manchester.  — Illustrated  card  giving 
prices  of  their  low-tension  oil  circuit-breakers  and  switches. 

The  Bbitish  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  Trafford  Park,  Manchester. — Illustrated  leaflets  con- 
taining descriptive  particulars  of  a newly  completed  line  of  control 
apparatus  for  squirrel  cage  induction  motors.  They  deal  respec- 
tively with  types  “ P ” and  “OP”  auto-starters  for  motors  of  from 
1J  to  200  h.p.,  100  to  600  volts ; main,  reversing  and  direct  starting 
switches  for  d.c.  and  two  or  three-phase  motor  circuits  (up  to  70 
amperes  on  1,000  volts) ; two,  three  and  four-speed  starters ; star- 
delter  and  series-parallel  starters  for  two  and  three-phase  motors. 

The  Bbitish  Prometheus  Co.,  Ltd  , Salop  Street  Works,  High- 
gate,  Birmingham.— New  season’s  catalogue  (34  pages)  of  electric 
heating  apparatus.  The  Prometheus  convector  principle  is  first 
described,  and  a fine  assortment  of  artistic  designs  of  convectors 
and  luminous  radiators  occupy  the  remainder  of  the  book,  some 
new  Adams’  designs  being  included.  Among  interesting  novelties 
we  observe  an  imitation  log-fire  in  which  convector  elements  are 
employed,  and  the  imitation  logs  themselves  are  illuminated;  also 
a circular  four-lamp  beaded  radiator,  the  colouring  of  which  we 
should  think  produces  a very  good  effect.  All  the  designs  in  the 
book  are  admirably  printed,  and  prices  are  set  forth. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  200,  Upper 
Thames  Street,  E.C. — We  have  received  a novel  showcard  of  large 
dimensions  (38  in.  x 26  in.),  on  which  are  mounted  actual  samples 
of  the  “ Parlyphone,”  which  has  been  completely  remodelled.  As 
shown  in  the  accompanying  illustration,  the  reception  room  instru- 
ment, finished  in  cream  and  nickel,  and  the  kitchen  set,  finished  in 


BT.-H.  Alarm  Bell. 

of  two  red  lamps  fixed  above  the  car  platforms.  These  signals  are 
independent  of  each  other,  so  that  the  failure  of  one  cannot  inter- 
fere with  the  proper  working  of  the  other.  This  system  is  entirely 
automatic  in  action,  and  does  not  require  a battery  or  any 
mechanical  gear  for  its  operation,  nor  does  it  in  any  way  interfere 
with  the  running  of  the  car.  The  provision  of  two  distinct,  inde- 
pendent and  automatic  signals,  one  audible  and  the  other  visible, 
fully  meets  with  the  recommendation  of  the  Biard  of  Trade.  An 
interesting  feature  of  the  system  is  the  construction  of  the  leakage 
indicator  or  bell,  which  is  designed  to  work  on  500  volts.  This 
special  type  of  bell,  as  may  be  seen  from  the  illustration,  is  com- 
pletely enclosed  in  a metal  case  and  adapted  for  fixing  under  the 
canopy,  where  its  warning  can  be  instantly  heard  by  the  driver  or 
conductor.  The  B.T.-H.  leakage  indicator  has  been  in  successful 
use  for  the  last  five  years  on  the  tramways  at  Scarborough  and 
Leith,  and  also  at  Dunfermline. 

Robertson  Fire  Brigade  Successes. — As  the  result  of 

the  Hth  Annual  Tournament  of  the  London  Private  Eire  Brigades 
Association,  which  was  concluded  on  the  27th  u It.  at  the  Head- 
quarters of  the  London  Rifle  Brigade,  Bunhill  Row,  E.C  , the 
Robertson  Electric  Lamps,  Ltd  , Fire  Brigade  was  successful  in 
winning  the  “ Nestis  ” Challenge  Cup,  for  the  Championship  of  the 
1 nited  Kingdom  (for  the  best  aggregate  times  for  wet  drills  by 
teams  of  three  and  five  men)  ; the  “ Marshall  ” Challenge  Cup,  for 
fhe  championship  of  the  Loudon  Private  Fire  Brigades  Association 
(for  the  best  aggregate  times  for  dry  drills  for  one  and  two  men,  wet 
drills  by  teams  of  four  men,  and  scaling  ladder  and  band-pump 
drills  by  teams  of  five  men  each) ; the  “ Dewar  ” Challenge  Shield— 
for  four  men  wet  drill.  We  understand  that  the  winning  times  con- 
stituted a record  in  any  drills  of  this  class. 

Places  of  Worship  and  Electric  Lighting. — A 

correspondent  sayB  the  trustees  of  a score  of  chapels  in  and  around 
iolton  have  put  down  on  their  business  agendas  for  the  next 
quarterly  meeting,  the  question  of  adopting  electric  lighting. 

Meter  Approved. — The  15.  of  T.  has  approved  of 
meter  No.  369,278  deposited  by  the  Electrical  Co,  Ltd.,  on 
•Juno  I '4th,  1908,  and  known  as  the  Electrical  Co.’s  single- 
phtt*n  nlternntini'-current  watt-hour  meter,  type  L.J. 


A Novel  Showcard. 


black  and  nickel,  are  illustrated  in  their  appropriate  surroundings. 
The  showcard  is  accompanied  by  a booklet,  No.  157,  giving 
particulars  and  prioes  of  the  apparatus,  for  ringing  one  way,  as 
shown,  or  both  ways,  and  various  accessories,  as  well  as  diagrams 
of  connections.  This  forms,  we  believe,  an  entirely  new  departure 
in  showcards.  We  hope  the  example  will  be  followed  by  the 
manufacturers  of  radiators,  lamps,  cooking  apparatus  and  turbo- 
generators. The  parlyphones,  of  course,  Bpeak  for  themselves;  we 
have  put  one  into  use,  and  find  it  quite  satisfactory. 

The  Crobthwaitb  Fire-Bar  Syndicate,  Ltd.,  York  Street, 
Leeds. — Pamphlet  containing  illustrations  of,  and  information 
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relating  to,  the  Holehouse  and  Crosthwaite  patent  water-cooling 
plants,  for  electricity  and  other  works.  Large  drawings  appear  of 
exhaust  steam  turbo-generating  installations  with  patent  barometric 

condenser,  and  with  patent  low-level  jet  condenser. 

Messes.  Sfagnoletti,  Ltd.,  Goldhawk  Works,  Goldhawk  Road, 
London,  W.— Interesting  wall  calendar  for  1910,  on  which  a 
number  of  pictures  in  colour  appear  showing  the  excellent  service 
that  can  be  rendered  in  the  different  departments  of  the  house  by 
the  “ Therol  ” system  of  electric  heating.  The  calendar  does  not 
contain  the  name  of  Spagnoletti,  but  refers  the  reader  to  “ The 
Manager,  Electric  Supply  Station,”  for  full  particulars. 

The  Tudor  Accumulator  Co.,  Ltd.,  119,  Victoria  Street, 
London,  S.W.— Sixteen-page  pamphlet,  in  which  is  given  an  illus- 
trated account  of  the  T.A.C.  system  of  electric  train  lighting. 

Messes.  Abchibald  J.  Wbight,  Ltd.,  Leyton  Green  Road, 
London,  N.E.— Several  new  lists,  which  are  of  seasonal  interest 
just  now  in  view  of  the  present-giving  occupation  which  we  shall 
all  find  so  pleasurable  before  many  weeks  are  past.  A large 
variety  of  electrical  goods  and  scientific  and  mechanical  novelties 
are  covered  in  a 32-page  catalogue ; pocket,  flash  and  other  lamps 
and  a number  of  small  electric  toys  are  set  forth  in  a leaflet ; further 
circulars  give  prices  of  armature  stampings,  the  “ monowatt 
metallic-filament  lamp,  and  a list  of  trade  discounts. 

Union  Electric  Co.,  Ltd.,  Paik  Street,  Southwark,  S E. 
Advance  copy  of  list  No.  91  (of  a size  suitable  for  the  overcoat 
breast  pocket),  wherein  are  given  in  the  course  of  64  pages  of  very 
neatly  arranged  and  well  illustrated  matter,  full  particulars, 
pictures  and  prices  of  the  company’s  manufactures— motors, 
dynamos,  arc  lamps,  switchgear,  meters  and  other  electrical 
apparatus  for  all  industrial  purposes. 

The  Bryant  Trading  Syndicate  Ltd.,  Horsell  Road,  Highbury, 
London,  N.— Four-fold  leaflet  relating  to  the  claims  of  the  British 
«■  Metalite  ” incandescent  electric  lamp.  Four  interesting  pictures 
are  intended  to  illustrate  the  four  stages  in  the  advance  of  lighting 
—200  years  ago,  the  candle  ; 150  years  ago,  the  oil  lamp  ; 100  years 
ago  gas  lighting ; 1908,  “ Metalite  ” lamps.  We  will  not  vouch  for 
the  accuracy  of  those  dates,  but  the  pictures  well  serve  the  object  of 

the  firm.  _ _ . 

Messes.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tys3en  Street, 
Dalston,  N.E.— Illustrated  leaflet  relating  to  the  “Economic” 
electric  stove  suitable  for  100  to  250  volts  and  for  a c.  or  D.c. 
circuits.  It  also  shows  a combined  polished  aluminium  radiator 

^TheTelectrical  Co.,  Ltd.,  121—5,  Charing  Cross  Road,  W.C. 
—Two  illustrated  lists  in  their  usual  form,  one  showing  and  giving 
prices  of  motor  starters  for  continuous-current  motors  ; the  other 
particularising  a number  of  accessories  such  as  lampholders,  tumbler 
switches,  adapters,  and  so  on. 

Mb.  George  Ellison,  Warstone  Lane,  Birmingham.— Price 
leaflet  of  mill  type  ironclad  switches  and  fuses. 

Messrs.  Falk,  Stadelmann  & Co.,  Ltd.,  83-87,  Farringdon 
Road,  London,  E.C.— 20-page  catalogue  (No  301)  just  issued  for  the 
1909-10  season,  containing  particulars  of  the  various  types  and 
sizes  of  “ Efesca  ” metal-filament  lamps  that  they  have  in  stock. 
Comparative  information  is  given  as  to  the  running  cost  of  “Efesca  ” 
and  carbon  lamps,  for  the  use  of  contractors  and  dealers  in 
educating  consumers  up  to  the  current-saving  qualities  of  the 
lamps.  Particulars  appear  of  the  reduced  prices  for  “ Efesca  ” auto- 
transformers. Members  of  the  trade  can  have  copies  of  the  list  on 

application.  . 

Mb.  G.  Wuthbich,  Norfolk  Street,  Strand,  W.C. — 12-page 
illustrated  descriptive  list  relating  to  the  Oerlikon  portable, 
electrically-driven  hand-drilling  machine  for  d.c.,  single,  two  and 
three-phase  a.c.  Prices  and  data  are  tabulated. 

The  Bbush  Electrical  Engineering  Co.,  Ltd.,  106112,  Belve- 
dere Road,  London,  S.E.— 8-page  price  list  of  Brush  “ Metallum  ” 
(Colloid-Tungsten)  lamps.  Illustrations  appear  of  both  pear  and 
round  shaped  bulbs,  and  of  a number  of  adapters  for  series  lamps, 
cluster  and  shop  window  fittings  and  shades. 

Trade  Announcements. — Messrs.  Tetley  & Co.,  of 

Salford,  have  been  appointed  sole  agents  for  Lancashire  and  York- 
shire by  the  Electrical  Apparatus  Co.,  Ltd.,  Milford  Works,  Queen’s 
Road,  Battersea,  London,  for  the  sale  of  their  motor  startiDg  and 
control  gear. 

The  business  of  The  Bell  Telephone  and  Electbic  Co.,  of 
Great  Smith  Street,  S.W.,  has  been  acquired  by  Messrs. 
Frf.debick  Hodgson  & Co.,  of  24,  Queen  Victoria  Street,  E.C., 
and  will  in  future  be  carried  on  under  that  name. 

The  Cowper-Coles  Engineering  Co.,  Ltd.,  now  have  their 
new  works  at  Willesden  in  full  working  order,  where  they  are 
making  some  of  their  specialities  such  as  pumps,  injectors,  and 
valves,  for  the  circulation  of  corrosive  liquors,  a new  form  of  sand 
blasting  machine  for  the  removal  of  scale  and  oxide  from  iron  and 
steel,  machines  for  welding  aluminium,  centrifugal  filters  and 
atomisers. 

Bankruptcy  Proceedings.— Harry  Graham,  elec- 

trician, &c.,  Albion  Street,  Huddersfield.— In  this  case  the  first 
meeting  of  the  creditors  was  held  last  week  at  Huddersfield,  when 
it  was  decided  that  Mr.  E.  Netherwood,  chartered  accountant,  and 
Mr.  G.  W.  Smith,  chartered  accountant,  should  be  joint  trustees, 
a Committee  of  Inspection  being  also  appointed.  The  liabilities 
were  stated  at  £1,252,  and  the  assets  were  estimated  to  realise 
£895.  The  failure  was  ascribed  to  losses  on  contracts,  and  to 
creditors  pressing. 

Samuel  Emerson  Smith,  electrical  engineer,  271,  High  Street, 
Lincoln. — The  adjourned  public  examination  of  this  debtor  was 
held  last  week  at  the  Sessions  House,  Lincoln,  before  Mr.  Registrar 
8tephen.  The  liabilities  were  put  at  £125,  and  the  assets  were 
expected  by  debtor  to  realise  £220.  Replying  to  further  questions 


by  the  Official  Receiver,  debtor  stated  that  in  1904  or  1905,  A.  C. 
Smith  & Co.  executed  an  assignment ; he  had  said  to  the  best  oi 
his  knowledge  that  the  liabilities  were  about  £400,  and  he  would 
be  surprised  to  hear  that  they  amounted  to  over  £720;  he  would 
not  Bay  they  did  not  amount  to  so  much,  because  he  did  not  Know. 
The  Official  Receiver  said  that  in  his  last  examination,  debtor  said 
that  an  ofler  was  made  to  the  trustee  to  sell  as  a going  concern, 
and  that  it  would  pay  about  15s.  in  the  £ to  the  creditors,  but 
debtor  now  said  that  he  did  not  know  the  dividend  was  only 
between  Is.  and  2s.  in  the  £.  Debtor  was  then  examined  with 
regard  to  Smith’s  Electrical  Co.,  and  eventually  the  Official 
Receiver  asked  that  debtor  be  ordered  to  supply  a cash  account  of 
his  receipts  and  payments  for  the  three  months  preceding  the  date 
of  the  receiving  order.  The  case  was  again  adjourned,  debtor  being 
requested  to  furnish  the  required  particulars. 

Dissolutions  and  Liquidations.  — Bradford 

Electrical  Engineering  Co.,  Ltd.,  56,  Manningham  Lane, 
Bradford.  — A meeting  of  the  shareholders  was  held  on 
Monday  afternoon  at  the  offices  of  Mr.  J.  Herbert  Haley, 
Incorporated  Accountant,  at  29,  Tyrrel  Street  Bradford, 
when  a statement  was  presented  showing  the  condition  of  tne 
company ’s  business.  After  some  discussion  it  was  resolved  that  the 
company  could  not,  by  reason  of  its  liabilities,  continue  its  busi- 
ness, and  that  the  company  should  be  wound  up  voluntarily  under 
the  provisions  of  the  Companies’  Consolidation  Act,  1908,  and  Mr. 
J.  Herbert  Haley  and  Mr.  George  Edgar  Oorfield,  incorporated 
accountant,  of  Balfour  Street,  Finsbury  Pavement,  London,  should 
be  appointed  liquidators  for  the  purposes  of  such  winding  up.  The 
statement  is  not  yet  complete  in  details,  but  the  liabilities  are 
stated  to  be  about  £1,200,  and  the  assets  are  described  as 


substantial.  . . 

Adams-Randall  Telephone  Patents  Co.,  Ltd.— At  a meeting 
held  at  Dashwood  House,  E.G.,  on  November  23rd,  it  was  resolved 
to  wind  up  voluntarily,  with  Mr.  W.  H.  Parker  as  liquidator.  A 
meeting  of  creditors  will  be  held  on  December  8th. 

W.  A.  Meadows  & Co.,  electrical  engineers,  Hanley  and  Longton. 
—Messrs.  W.  A.  Meadows  and  J.  Cartridge  have  dissolved 
partnership.  Mr.  Meadows  will  attend  to  debts  and  continue  the 

business.  , 

Messrs.  Walkeb  & Vickeby,  electrical  engineers,  16,  Wide- 
marsh  Street,  Hereford.— Messrs.  R.  E.  Walker  and  C.  J.  Vickery 
have  dissolved  partnership.  Mr.  Vickery  attends  to  debts. 

Headland’s  Patent  Electric  Storage  Battery  Co.,  Ltd.— 
A meeting  is  to  be  held  at  Finsbury  House,  Blomfield  Street,  E.O., 
on  January  4th,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  G.  Dunfias  Price.  " 

We  learn  that  Mr.  E.  Skinner  is  retiring  from  the  firm  of  Berry, 
Skinner  & Co.  The  business  will  be  carried  on  under  the  same 
name  by  Mr.  Herbert  Berry. 

Charge  of  Stealing.— Before  the  Lord  Mayor  of 

London  on  Tuesday,  A.  J.  Page  and  F.  A.  Clerk,  both  described  as 
electricians,  of  Edmonton,  were  sentenced  to  three  months  hard 
labour  for  being  concerned  in  stealing  and  receiving  from  Queen 
Victoria  Street,  E.C.,  Osram  lamps  valued  at  £17  15s.  7d.,  the 
property  of  the  General  Electric  Co.,  Ltd. 

Stolen  Cable.— William  Beckett  and  Alfred  Clark,  two 

respectably-dressed  men,  were  charged  at  the  Hull  Police  Court 
with  stealing  about  1 cwt.  of  electric  righting  cable  belonging  to 
the  Hull  Corporation.  Both  prisoners  were  fined  £5  and  costs,  or 
in  default  30  davs’  imDrisonment. 


Book  Notices. — Technical  Dictionary  in  Six  Languages. 

Vol.  5.  Railway  Construction  and  Operation.  By  A.  Schlomann. 
London : Archibald  Constable  & Co.,  Ltd.  1909.  Price  129.  net. 
The  appearance  of  the  fifth  volume  of  the  Deinhardt-Schlomann 
series  will  be  welcomed  by  all  who  have  experienced  the  advan- 
tages of  using  its  predecessors.  We  have  previously  spoken  so 
often  and  so  highly  of  this  invaluable  series  that  it  should  suffice  for 
us  to  draw  attention  to  this  new  volume,  without  further  explanation 
than  to  say  that  it  is  a verbal  and  pictorial  dictionary  of  technical 
terms,  limited  strictly  to  the  subject  defined  in  the  title.  Rolling 
stock  is  treated  of  in  a separate  volume,  and  electric  power  plant 
has  been  dealt  with  in  Vol.  2.  There  is  a section  on  electric  rail- 
way installations  and  another  on  signalling.  We  commend  the 
work  to  our  readers  as  the  very  best  of  its  kind. 

The  Motor  Manual.  London:  The  Temple  Press,  Ltd.  Price 
Is.  6d.  net.— The  fact  that  “ The  Motor  Manual  ” has  reached  a 
twelfth  edition  is  sufficient  testimony  to  the  fact  that  it  meets  the 
proverbial  long-felt  want.  The  aim  has  been  to  produce  a hand- 
book that  shall  give  the  veriest  povice  in  motor  matters  an  insight 
into  the  many  details  comprised  in  a modern  motor-car.  The  sub- 
jects dealt  with  cover  the  whole  field  of  motoring,  such  matters  as^ 
car  construction,  carburation,  ignition  by  means  of  both  accu- 
mulators and  magnetos,  clutches,  change-speed  gears,  road  wheels, 
tires,  &c.,  all  receiving  attention  within  the  272  pages  which  the 
book  contains.  The  text  is  well  illustrated  by  clear  drawings  and 
sketches,  the  additions  in  this  direction  being  one  of  the  raisons 
d'etre  of  the  new  edition.  The  work  is,  however,  not  confined  to 
technical  matters,  for  any  motorist  contemplating  a tour  either 
at  home  or  abroad  in  his  car  will  find  a good  deal  of  useful  in- 
formation within  its  pages.  Other  sections  which  have  been  ex- 
panded to  meet  new  conditions  are  found  in  the  chapters  dealing 
with  ignition  magnetos  and  the  electric  righting  of  motor  vehicles. 
From  the  point  of  view  of  imparting  a good  deal  of  valuable  in- 
formation to  non-technical  motorists,  there  is  no  question  that 
the  manual  should  continue  to  meet  with  a large  sale,  for  it  is  not 
only  written  in  language  that  can  be  readily  understood,  but  its 
price  is  within  the  reach  of  almost  everyone.  If  we  have  any 
suggestion  to  make,  it  is  that  an  alphabetical  index  might  usefully 
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be  incorporated  in  the  next  edition ; while  the  beginner  in  motoring 
will  probably  read  the  book  chapter  by  chapter,  he  will,  when  he 
meets  with  difficulties  during  the  course  pf  his  motoring  career, 
want  to  turn  quickly  to  the  page  dealing  with  the  particular  trouble 
that  he  thinks  his  engine  or  car  is  suffering  from,  a task  which 
would  be  facilitated  by  the  index  that  we  suggest. 

“ Electricity.”  By  H.  M.  Hobart.  London : A.  Constable  and 
Co.,  Ltd.  1909.  Price  6s.  net. 

“ Fortschritte  der  Elektrotechnik,”  1908.  Parts  3 and  4 Berlin  • 
Julius  Springer.  1909.  Part  3,  Price  10  M. ; Part  4,  Price  15  M. 


Revision  of  South  African  Railway  Rates.— We 

learn  from  the  Natal  Government  Agency  that  as  from  January 
1st  next  the  preference  on  railway  rates  from  Delagoa  Bay  to 
railway  stations  in  the  Transvaal  between  Germiston  and 
Klerksdorp  inclusive  will  be  reduced  in  favour  of  Durban  as 
follows : — 


Intermediate  class  by 

Intermediate  “ B ” class  by  .. 

In  rough,  rough  “B"  and  “ C”  classes 
Imported  produoe,  fenoing,  fertiliser  classes  . . 


s.  d. 

2 11  per  ton. 

1 3 

2 1 
0 10 


This  is  in  addition  to'the  reduction  effected  on- July  1st  last,  which 
was  as  follows : — 


Intermediate  olasses  by  ..  . . 

Intermediate  " B ” classes  by 
Rough  goods  “ B ” and  “ C ” by  . ] .!  1) 

Fencing,  fertilisers,  imported  produce  by. . 


s.  d. 

2 11  per  ton. 
2 11  „ 

2 1 „ 


The  intention  of  the  further  reductions  is  to  divert  a portion  of  the 
trade  at  present  travelling  by  Delagoa  Bay,  it  having  been  found 
that  the  reduction  made  on  July  1st  last  was  insufficient  to 
accomplish  that  object.  Attention  is  directed  to  the  advantage  of 
consigning  goods  vid  the  Port  of  Durban,  as  the  effect  of  the 
further  revision  in  rates  is  that  the  difference  in  favour  of  Delagoa 
Bay  will  be  only  4s.  to  5s.  per  ton,  after  allowing  for  the  additional 
shipping  freight  and  expenses  at  the  latter  port,  which  difference 
is  outweighed  by  the  superior  facilities  for  wharfage,  handling, 
trucking  and  transportation  of  consignments  of  all  descriptions  at 
the  Port  of  Durban.  Full  information  will  be  supplied  on  appli. 
cation  to  the  Commercial  Agent,  Natal  Government  Agency,  26 
Victoria  Street,  S.W. 


Arc  Lamp  Lowering  Gear.— The  London  Electric 

Firm  of  Croydon,  have  recently  booked  a number  of  contracts  for 
their 1 Patent  One  Working  Part  ” arc  lamp  lowering  gear.  These 
include : — 


87  for  the  St.  Marylebone  Borough  Council,  consisting  of  single  and  double 
8treetne°bS’  8"d  Ce“tre  carrier  gears’  for  0xford  Street  and  Upper  Regen: 

72  for  Ealing  Corporation,  consisting  of  swan  necks  and  centre  carriers  or 
traotmn  pillars,  and  on  lamp  pillars  with  tank  transformer  bases. 

l°*  the  8wanBea  Corporation,  comprising  swan  neoks,  trolley  arms,  and 
Bpa.n  wire  ^eEirs. 


The  centre -pole  gears  are  “ Converted  Lyres.” 


S.M.  Electromagnetic  Clutch. — The  Sosnowicer  Iron 

Works  have  had  a 1,200-h.p.  clutch  on  a three-high  rolling  mill 
running  at  350  b.p.m.  for  10  months,  and  have  just  given  a repeat 
order  to  Messrs.  C.  E.  Ldgabd  & Co.  for  a clutch  of  1 400  h.p.  at 
200  b.p.m.  to  be  fitted  to  another  of  their  mills. 


Cape  Colony. — Messrs.  George  Findlay  & Co.,  of 
Town,  have  recently  opened  a branch  establishment  at 
UuatBnoorn,  for  the  supply  of  electrical  and  mechanical  engineers’ 
requirements.  This  is  in  anticipation  of  the  electric  light  supply 
which  is  expected  to  be  shortly  inaugurated. 

Christmas  Boxes. — We  have  received  from  the  Town 
Clerk  of  Keighley  a copy  of  a resolution  which  was  passed  by  the 
Town  Council  in  August  last,  as  follows That  all  officers  and 
employes  of  the  Corporation  be  strictly  forbidden  to  accept  any 
gift  of  any  description  from  tradesmen  or  others  supplying  goods 
or  selling  property  to,  or  doing  work  for,  the  Corporation.  Any 
person  who  is  found  to  have  violated  this  rule  shall,  ipso  facto 
forthwith  cease  to  hold  his  appointment.  That  a copy  of  this 
resolution  be  sent  to  all  persons  and  firms  who  now  or  may  here- 
after have  an  account  with  the  Corporation  in  respect  of  the  above 
matters.  The  Town  Clerk  notifies  that  any  tradesman  or  other 
person  as  aforesaid  offending  against  the  above  rule  will  be  liable 
to  be  debarred  from  entering  into. any  future  contract  with  the 
Corporation. 

I nsfa] Iation  Contracts. — Among  the  installation  con- 
tracts which  are  occupying  the  attention  of  Messes.  Tbeoegab 
and  Co  of  Westminster,  are  the  following:— Austin  Friars,  large 
b ock  of  offices;  St.  James’s  Street,  large  block  of  fiats;  Spurr 
Street,  ditto  ; 8t.  .J ames’s  Street,  new  premises  for  Messrs.  Rumpel- 
mayer  , Marina  Hotel,  Barton  ; Charterhouse  Square,  new  premises 
for  Messrs.  .J.  J.  Smith;  Norwood  car-sheds,  London  County 
1 'ouncil ; and  installations  including  plant  at  the  following 
Alexandra  Hospital,  Clandon  ; High  Clandon,  Guildford ; Holly- 
bank,  Wootton ; Blatchingdon  House,  Seaford ; Crelash,  Heath- 
field  ; Halebourne,  Chobham  ; Ewell  Grove,  Ewell,  &c. 

Carbide  Agreement.— According  to  Affdrsvdrhhn , an 

international  syndicate  has  at  last  been  formed  to  regulate  the 
production  and  sale  of  calcium  carbide,  with  offices  in  London  and 
Nuremberg  The  French  and  Italian  works  are  not  included  in  the 
syndicate,  but  arrangements  havo  been  made  with  the  French  firms 
for  the  purpose  of  preventing  competition! 


Rurnley. — The  electrical  work  in  connection  with  the 
New  Palace  Theatre  and  Hippodrome,  erected  in  Leeds  Road 
Nelson,  has  been  carried  out  by  Messes.  J.  Battv  & Co.,  of 
Burnley,  and  the  Electeical  Name  and  Nomebical  Sign  Co. 
London,  has  fixed  the  electrical  signs. 
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LIGHTING  and  POWER  NOTES. 


Aberdare. — The  L.G.B.  has  sanctioned  the  borrowing 

of  £17,000  by  the  U.D.C.  for  the  provision  of  an  electricity  supply 
and  a refuse  destructor. 

Asliton-in-Makerfield. — The  Park  Lane  Co-operative 

Society  has  asked  the  U.D.C.  for  permission  to  take  a supply  of 
electricity  from  the  South  Lancs.  Tramway  Co.,  and,  in  the  event 
of  refusal,  that  it  be  given  a supply  by  the  Council.  The  matter 
has  been  referred  to  a Committee. 

Aston  Manor. — The  mains  are  to  be  extended  at  a 
cost  of  £825,  so  as  to  supply  the  Villa  Street  and  Nursery  Road 
districts. 

Australia. — The  Sydney  (N.S.W.)  Council  is  experiment- 
ing with  incandescent  and  arc  lamps,  with  a view  to  determining  the 
relative  cost  for  street  lighting  purposes. 

A publicity  branch  has  been  formed  in  connection  with  the  elec- 
tric supply  department. 

Barking. — A L.G.B.  inquiry  was  held  on  November 
24th  into  the  application  of  the  U.D.C.  for  a loan  of  £2,500  for 
electricity  purposes.  The  sum  was  made  up  as  follows:  Excess 
expenditure,  £745  ; new  plant,  £750  ; transformers,  £250  ; mains 
extensions,  £250  ; house  services,  £200  ; public  lighting  extensions, 
£200  ; meters,  £105.  There  was  slight  opposition  with  regard  to 
the  sum  applied  for  on  account  of  excess  expenditure. 

RexliilL— The  Council  has  ordered  300  Osram  lamps 
for  street  illumination.  The  working  of  the  new  cooling  tower 
and  the  old  condenser  has  resulted  in  the  cost  of  production  being 
reduced  to  -44d.  per  unit,  or  exactly  half  what  it  was  two  years 
ago  when  Welsh  fuel  only  was  used.  It  is  anticipated  that  still 
better  results  will  b a obtained  when  the  new  condenser  is  at 
work. 

Rlackburn. — A “ shopping  festival,”  which  concluded 
on  Saturday  evening,  and  for  which  the  Corporation  offered  special 
terms  for  the  consumption  of  electricity,  resulted  in  no  fewer  than 
6,300  equivalent  8-c.p.  lamps  being  specially  fixed  for  the  week. 

Bridlington.— The  T.C.  has  received  from  the  L.G.B. 

sanction  to  a loan  of  £5,057  for  extensions  at  the  electricity  works, 

Brighton. — The  Lighting  Committee  has  recommended 

the  Council  to  approve  of  a wiring  scheme,  under  which  a firm  of 
contractors  will  provide  all  the  wiring  and  fixtures  free  of  expense, 
risk  or  responsibility  to  the  Council,  consumers  to  be  charged  Id. 
per  unit  above  the  ordinary  lighting  rate.  The  extra  Id.  under 
the  scheme  is  to  go  to  the  contractors  for  the  purchase  of  the  in- 
stallation by  the  owner  of  the  premises  wired.  When  the  con- 
sumption reaches  240  units  per  point  installed,  the  fixtures  will 
become  the  property  of  the  owner. 

Burnley.— Owing  to  the  abnormal  demand  for  electri- 
city meters,  the  loan  of  £500  sanctioned  by  the  L.G.B.  in  1908  to 
cower  expenditure  on  meters  for  the  next  three  years,  has  already 
been  overspent.  The  Electricity  Committee,  instead  of  applying 
further  to  the  Board,  has  instructed  the  engineer  to  debit  the  coBt 
of  meters  to  revenue  account  until  further  notice. 

Caerphilly. — The  U.D.C.  has  recently  transferred  its 
powers  under  a prov.  order  to  light  the  district  electrically  to  a 
local  company  which  is,  under  the  agreement  with  Council, 
authorised  to  light  the  whole  of  the  district,  with  the  exception  of 
the  Town  Ward.  The  company  is  proceeding  to  connect  the  Aber 
Ward— comprising  the  mining  villages  of  Abertridwr  and 
Senghenydd,  with  a population  of  over  20,000— with  its  system. 

Callan. — The  lighting  of  the  workhouse  by  electricity 

occupied  the  attention  of  the  Guardians  at  the  last  meeting,  and  a 
Committee  has  under  consideration  a scheme  formulated  by  Mr. 
Lamb,  of  the  Munster  Electrical  Co.,  who  has  a scheme  in  hand  for 
the  electric  lighting  of  the  town. 

Canada. — Owing  to  an  accident  at  the  power  house  of 

the  Winnipeg  Electrical  Co.,  the  electric  supply  in  the  city  has 
been  cut  off,  and  many  factories  and  elevators  have  had  to  cease 
work.  The  tratnways  are  giving  a restricted  service. 

France. — The  Barisian  public  must  be  somewhat  tired  of 
the  joking  propensities  of  M.  Pataud,  secretary  of  the  Electricians’ 
Union. 

It.  is  reported  that  on  the  occasion  of  the  visit  of  the  King  of 
Portugal  to  the  Opera  on  November  80th,  15  minutes  before  the 
commencement  of  the  performance,  the  stage  electricians  reoejved 
notioe  to  strike  milesR  their  pay  was  increaoed  to  the  sam.e  level  as 
f,he  stage  hands, 
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Under  the  circumstances  the  managers  of  the  Opera  wisely  agreed 
to  sign  a “ contract,”  but  as  the  men  are  employes  of  the  Edison 
Co.,  and  not  of  the  Opera,  it  will  be  evident  that  the  so-called 
contract  is  void. 

Dublin.— The  L.G  .B.  has  sanctioned  several  amounts  of 
of  the  loan  of  £253,428  asked  for  by  the  Corporation  for  various 
improvements  in  the  Irish  capital  and  suburbs.  These  amounts 
include  £75,000  for  electrical  extension — that  is,  £34,210  for  new 
works  and  £40,790  for  work  already  completed. 

Fife. — The  first  of  the  four  300-h.p.  suction  gas  engines 
at  the  Rosyth  naval  base  has  been  set  in  motion,  and  portions  of 
the  outworks  are  now  lighted  by  electricity.  When  the  power 
station  and  the  engines  are  completed,  comparatively  little  steam 
power  will  be  used. 

Haslingden. — At  the  Council  meeting  on  November 

25th,  it  was  stated  that  the  provisional  order  for  the  supply  of  elec- 
tricity by  the  Corporation  expires  at  the  end  of  next  February,  and 
that  as  it  has  several  times  been  renewed  the  B.  of  T.  now  inti- 
mates that  it  will  not  renew  it  beyond  the  date  of  expiry,  unless  it  is 
shown  that  it  is  being  utilised.  In  these  circumstances  the  Cor- 
poration is  making  inquiries  with  a view  to  ascertaining  if  a 
reasonable  number  of  people  will  take  current  for  lighting  or 
power. 

London. — Marylebone. — In  order  to  push  the  sale 

apparatus  having  100  per  cent,  load  factor,  the  Council  ha9 
approved  of  a tariff  of  Id.  per  unit  on  same.  The  general  manage1 
of  the  electricity  undertaking  has  been  authorised  by  his  Com" 
mittee  to  expend  £60  during  the  ensuing  year  upon  literature  pro- 
duced by  the  Associated  Municipal  Electrical  Engineers  (Greater 
London)  through  their  Publicity  Committee.  It  is  explained  that 
this  is  not  a subsidy,  as  the  literature  would  be  produced  by  the 
department  in  any  case,  but  at  a greater  cost  and  at  much  greater 
trouble.  The  General  Purposes  Committee  has  agreed  to  have  new 
fittings  and  additional  wiring  at  the  Town  Hall;  also  electric 
radiators  in  the  positions  where  gas  stoves  are  now.  Last  year’s 
account  for  electricity  and  gas  amounted  to  £157,  of  which  £30 
was  for  gas.  Tbe  cost  under  the  new  scheme  will  be  £167,  of 
which  £24  will  be  for  electric  heating.  For  the  small  additional 
cost,  the  candle-power  of  the  lighting  will  be  increased  nearly 
2'j  times.  The  cost  of  the  installation  is  estimated  at  £137. 

Hornsey.— The  Council  has  decided  that  the  rates  for  energy  to 
be  charged  for  motors  used  for  the  purpose  of  driving  gas  com- 
presses be  in  each  quarter  13s.  4d.  up  to  20  units,  and  for  each 
unit  over  20  units,  6d.  In  the  case  of  Therol  heaters  the  charge 
for  a 200-watt  heater  is  to  be  7 guineas  per  annum,  and  pro  rata 
for  other  sues,  provided  the  current  is  used  for  the  purpose  of  the 
heaters  only. 

Hampstead. — With  a view  to  encouraging  the  use  of  electricity 
for  heating  and  power  purposes  in  private  houses,  the  Lighting 
Committee  has  been  authorised  to  enter  into  agreements  with 
occupiers  on  a basis  of  £8  5s.  per  kw.  per  annum  (payable  in 
advance)  for  the  maximum  demand  required  for  lighting  houses 
throughout  with  electric  light,  together  with  Id.  per  unit  for  all 
current  supply,  for  whatever  purpose  it  may  be  required. 

Mansfield. — The  T.C.  has  decided  to  give  an  abatement 

of  10  per  cent,  to  consumers  of  electricity  through  slot  meters.  The 
mains  are  to  be  extended  at  a cost  of  £250,  in  order  to  supply 
energy  to  the  new  rescue  station  in  York  Street,  Mansfield  Wood- 
house. 

Merthyr  Tydfil. — In  spite  of  the  refusal  of  the  L.G. B. 

to  assent  to  the  proposal  of  the  B.G.  to  substitute  electricity  for 
ga3  for  lighting  the  workhouse,  the  Guardians  have  decided  to  have 
included  in  all  future  specifications  for  new  buildings  the  wiring  of 
the  same  for  electric  lighting. 

Middlesbrough. — The  T.C.  is  seeking  powers  to  deal  in 

and  to  let  out  on  hire  electrical  fittings  and  apparatus. 

St.  'Austell. — TheU.D.C.  has  accepted  the  tender  of  the 

Electricity  Go.  for  public  lighting  for  three  years.  The  tender  was 
£179  4s.  6d.  per  annum  against  £269  for  gas. 

Sheffield. — The  T.C.  has  decided  to  apply  for  a prov. 

order  for  electric  lighting  for  the  parish  of  Tinsley. 

Spalding. — The  B.  of  T.  has  revoked  the  1905  prov. 

order. 

Tipperary. — The  Board  of  Guardians  has  had  under 

consideration  the  lighting  of  the  workhouse  by  electricity,  Mr.  L.  J. 
Lawless,  M.I.E.E.,  Dublin,  having  been  engaged  to  prepare  a 
scheme. 

Trowbridge. — The  B.  of  T.  has  revoked  the  Trowbridge 

Urban,  Bradford-on-Avon  Urban  and  Rural  order  of  1904. 

Widnes. — The  T.C.  is  seeking  a prov.  order  to  alter  and 

amend  the  orders  of  1901  and  1904.  A new  compulsory  area  of 
supply  is  scheduled,  and  power  is  sought  to  supply  in  bulk  both 
inside  and  outside  the  borough,  and  to  lease  the  powers  to  the 
Salt  Union,  Ltd.,  or  any  other  company. 

Wimbledon. — A charge  of  2d.  per  nnit  is  to  be  made  for 

energy  supplied  to  tradesmen  for  the  purposes  of  Christmas  deco- 
rations, provided  their  premises  are  wholly  lighted  by  electricity 
supplied  by  the  B.C. 

Wolverhampton.— A L.G.B.  inquiry  was  held  on 
Friday,  last  week,  into  an  application  by  the  Corporation  for 
sawhon  to  borrow  <10,000  lor  tne  purpose*  of  ttfi  electricity  underi 


taking.  Mr.  C.  E.  O.  Shawfield,  the  Corporation’s  electrical 
engineer,  remarked  that  advantage  was  being  taken  of  electricity  as 
a motive  power,  and  added  that  the  profit  per  unit  on  the  output 
was  one-tenth  of  a penny.  The  Inspector  observed  that  this  was  a 
small  profit,  and  did  not  admit  of  a reduction  in  price  without 
putting  the  Corporation  on  the  wrong  side.  Mr.  Shawfield  replied 
that  if  undertaking  was  run  by  a company,  they  would,  after 
setting  aside  a sufficient  sum  for  depreciation,  be  able  to  pay  a 
dividend  of  6 per  cent.  ; and  very  few  electric  lighting  companies 
in  the  country  were  so  sound  as  the  Wolverhampton  Corporation’s 
undertaking.  At  the  Inspector’s  suggestion,  it  was  decided  to 
increase  the  loan  applied  for  to  £15,000,  and  the  town  clerk  said 
the  necessary  resolutions  to  this  effect  should  come  before  the 
Council  meeting  in  December,  Details  of  the  proposed  expenditure 
were  given,  after  which  the  inquiry  closed. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — The  report  on  the  working  of  the  N.S.W . 

Government  Railways  and  Tramways  for  the  quarter  ended 
September  30th  last,  shows  that  155  miles  of  tramways  are  open, 
5,157,600  car-miles  were  ran  and  46,745,626  passengers  were 
carried.  The  revenue  amounted  to  Is.  OJd.,  and  the  expenses  to 
lOfd.  per  car-mile. 

Blackpool-Fleetwood. — The  appeal  of  the  Blackpool 

and  Fleetwood  Tramroad  Co.  againBt  the  Fleetwood  U.D.C.  and 
Improvement  Commissioners  as  to  the  rating  of  the  company’s 
track  as  a tramway  instead  of  a railway,  has  been  dismissed  at  the 
Preston  Sessions.  The  Court  consented  to  state  a case. 

B.E.T.  Tramways. — An  innovation  in  the  form  of  anew 

system  of  fare  collecting  is  to  be  introduced  on  the  tramway 
systems  controlled  by  the  British  Electrical  Federation,  in  the  New 
Year.  The  idea  is  to  replace  the  present  method  of  overlapping 
stages  by  a system  under  which  the  route  is  divided  up  into  equal 
Id.  sections,  which  will  be  indicated  to  the  passenger  by  painting 
black  or  white  bandsround  the  poles  and  numbering  them  according 
to  the  section.  The  tickets  will  be  printed  with  alternate  dark  and 
light  sections  numbered  to  correspond  with  the  route  sections,  and 
in  different  colours  to  distinguish  the  denominations.  The  minimum 
fare  is  to  remain  Id.,  and  on  many  routes  the  long-diBtance  fares 
will  be  on  the  basis  of  more  than  four  sections  for  Id.  In  order  to 
get  over  the  difficulty  introduced  by  the  use  of  the  Id.,  it  is  proposed 
to  issue  books  of  Id.  tickets. 

Burnley. — The  covered-top  cars  have  proved  so  success- 
ful that  the  Corporation  is  to  have  others  converted.  The  covered 
cars  are  almost  a ton  heavier,  but  the  new  truck  provided  for  them 
has  been  responsible  for  a reduction  in  the  energy  consumed  by  the 
cars. 

In  proceeding  from  Rosegrove  to  Burnley,  an  electric  tramcar 
on  November  25th  failed  to  take  the  points  properly.  The  front 
bogie  took  the  wrong  points  but  the  back  one  took  the  right  ones, 
with  the  result  that  the  car  swung  practically  across  the  street. 
The  rear  portion  of  the  car  struck  a brewer’s  dray,  and  both  tramcar 
and  lorry  were  damaged. 

Continental  Notes.— Switzerland.— Plans  are  being 

prepared  in  respect  of  a projected  electric  tramway  between  Basle, 
St.  Jacob,  Liestal  and  Sissach. 

Germany. — An  electrical  motor- hearse  has  recently  been  put  in 
service  at  Stahnsdorf,  near  Berlin. 

Dublin. — A deputation  recently  waited  on  the  directors 
of  the  Dablin  United  Tramways  Co.,  with  a view  to  inducing  the 
company  to  extend  its  system  into  Blanchardstown,  Castleknock 
and  Cabra. 

Edinburgh. — The  Corporation  Tramway  Committee  has 
sent  to  a sub-committee  for  consideration  two  schemes  for  electric 
tramways  to  Queensferry.  The  latest  proposal  was  submitted  from 
a company,  for  which  Messrs.  Deas  & Co.  are  agents.  The  route  is 
from  Queensferry  Street  via  Belford  Bridge. 

Ilford. — At  the  last  meeting  of  the  District  Council  the 
Tramways  Committee  recommended  that  thenew  tramway  manager’s 
commencing  salary  be  £300  per  annum,  rising  by  annual  increments 
of  £25  to  £400.  Councillor  Sheat  said  that  they  proposed  to 
appoint  an  electrical  engineer  with  workshop  training,  He  would 
have  to  be  a good  manager  and  organiser.  Councillor  Stroud  said 
that  at  present  they  had  no  expert  engineer  to  answer  questions  at, 
say,  a Eoard  of  Trade  inquiry  after  a bad  accident.  The  recom- 
mendation was  carried. 

Liverpool. — Authority  has  been  granted  by  the 

Electricity  and  Tramways  Committee  for  the  building  of  an 
experimental  tramcar  capable  of  providing  20  per  cent,  more  inside 
accommodation  than  is  available  in  the  present  class  of  car.  The 
new  car  is  to  be  built  at  the  Corporation’s  Lambeth  Road  works, 
and  it  is  hoped  thereby  to  mitigate  tbe  inconvenience  of  11  Btrap 
holders.” 

London.— Parliamentary  notice  has  been  given  of  a Bill 
for  thg  construction  of  an  electric  railway  linking  up  tbe  District 
terminus  at  Wimbledon  with  Button,  and  paseing  through  Merton, 
Morion,  Carpbalton  and  Qhwn,  The  Button  terminus  will  be  in. 
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the  Brighton  Co.’s  station,  with  a view  to  providing  for  interchange 
of  traffic.  The  Brighton  Co.’s  train  connection  between  Sutton  and 
Wimbledon  is  notoriously  bad,  slow  trains  requiring  72  minutes 

for  the  5-mile  journey. 

.L.C.C. — The  proposals  in  regard  to  through -running  between 
Aldgate  and  the  Bast  and  West  Ham  and  Leyton  Councils’ systems, 
which  were  referred  to  in  our  last  issue,  have  been  adopted  bv 

the  L.C.C.  ^ J 

Newcastle-on-Tyne. — At  a meeting  of  the  Tramways 

Committee  on  November  25th  a letter  was  read  from  the  B.  of  T. 
suggesting  that  a conciliation  board  should  be  formed  on  lines 
similar  to  those  adopted  by  the  L.C.C.  for  Ihe  purpose  of  dealing 
with  the  grievances  of  the  employes.  The  Committee  did  not 
adopt  the  suggestion,  as  it  considered  that  the  men’s  grievances 
were  not  of  so  serious  a nature  as  to  necessitate  the  formation  of 
such  a board.  A large  number  of  the  men  have  decided  to  with- 
draw their  labour  if  their  complaints  are  not  remedied,  but  the 
actual  decision  to  strike  is  held  in  abeyance. 

Portsmouth-Hayling, — The  Light  Railway  Co.  has 

applied  to  the  Light  Railway  Commissioners  for  an  order  to  revive 
and  extend  the  period  limited  by  the  order  of  1905. 


TELEGRAPH  and  TELEPHONE  NOTES. 


American  Combine. — It  is  rumoured  that  the  amount 

of  shares  acquired  by  the  American  Telegraph  and  Telephone  Co. 
in  the  business  of  the  Western  Union  Telegraph  Co.,  was  4 to  5 
millions  sterling,  out  of  the  20  millions  stock  of  the  latter,  probably 
with  voting  rights  on  an  additional  amount. 

Cable  Repairs. — .lamaica-Porto  Rico,  repaired  Novem- 
ber 25th;  Paramaribo-Cayenne  and  Cayenne-Salinas,  repaired 
November  29fch. 

Canadian  Telegraph  Rates.— The  Board  of  Railway 

Commissioners  has  peremptorily  forbidden  the  Canadian  telegraph 
companies  to  put  in  force  the  new  rule  respecting  code  words, 
mentioned  in  our  last  issue. 

Extension  of  Patent. — Notice  is  given  in  the  London 

Gazette  that  Mr.  Marconi  intends  to  apply  for  the  extension  of 
Letters  Patent  No.  12,039,  of  1896,  on  January  15th,  1910 ; notices 
of  opposition  to  the  application  must  be  lodged  in  the  Chancery 
Division  of  the  High  Court  of  Justice  on  or  before  January  14th, 


^Nottingham. — In  view  of  a proposed  transfer  of  the 
headquarters  of  the  North  Midland  District  engineering  staff  to 
other  centres,  a deputation  recently  waited  on  the  Postmaster- 
General,  who,  it  was  understood,  decided  to  remove  the  clerical  staff 
only,  leaving  the  whole  of  the  electrical  engineering  staff  and 
workshops  at  Nottingham.  It  turns  out,  however,  that  this  was  a 
mistake,  and  only  the  sectional  staff  will  remain. 

Sooth  Africa. — The  Natal  Government  is  placing  an 
order  with  the  Marconi  Co.  for  the  establishment  of  a station  at 
Durban,  with  a range  of  350  miles.  It  is  proposed  that  stations 
should  bo  erected  ou  the  Cape  coast  at  Saldanha  Bay,  Uape  Agulhas 
and  Port'  Elizabeth.  Steamers  equipped  with  the  Bystem  will  be 
in  communication  with  land  two  days  before  they  reach  Cape  Town 
or  Durban. 

Turkey.— Renter  announces  that  the  Commission  charged 
with  the  examination  of  the  tenders  for  the  establishment  of  a tele- 
phone system  in  Constantinople  has  pronounced  in  favour  of  the 
A nglo-Franco- American  group,  composed  of  gentlemen  connected 
with  the  National  Telephone  Co.,  Ltd.,  and  the  British  Insulated  and 
llelsby  Cables,  Ltd.,  both  of  London  ; the  Western  Electric  Co.,  of 
Chicago ; and  the  French  Thomson-Ilouston  Co.  The  choice  of  the 
Commissioners  is  subject  to  the  approval  of  the  Minister  of  Finance, 
but  that  is  considered  to  be  certain. 

Wireless  Telegraphy.  — According  to  an  American 
Consular  report,  the  Russian  Government  has  decided  to  send  an 
official  of  the  Telegraph  Department  to  the  United  States,  for  the 
purpose  of  making  arrangements  with  some  American  wireless 
company  so  that  communication  may  be  established  between  the 
United  States  and  the  wireless  station  to  be  built  at  Kamchatka. 

It  is  reported  that  the  Marconi  Co.,  in  return  for  a licence  to 
erect  a station  at  Johannesburg,  offers  to  compete  with  the  cable 
companies  by  accepting  messages  at  Is.  a word,  instead  of  the 
present  2s.  Gd.  rate.  A 20-years’  licence  is  asked  for,  and  the 
Marconi  directors  are  prepared  to  insert  a clause  in  the  contract 
to  the  effect  that  the  station  shall  beoome  Government  property 
at  the  end  of  that  period. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Abcraman. — Year’s  supply  of  colliery  stores,  for  Powell 

Duffryn  Colliery  Co.  F.  Hanford,  secretary,  101,  Leadenhall 
Street,  London,  E.C. 

Aberdeen. — The  Corporation  Electricity  Department 

invites  tenders  for  the  supply  of  ironmongery,  brass,  lead  and  tin 
work,  wrougbt-iron  tubes  and  fittings  and  other  stores.  J.  A.  Bell, 
electrical  engineer,  Millbum  Street. 

Australia. — Melbourne. — December  6th.  280  a.c. 
and  160  d.c.  electricity  meters  for  the  Council.  Bee  “ Official 
Notices  ” November  19th. 

Melbourne. — December  8th.  4,508  yards  of  single-conductor 
lead-covered  cable,  and  1,500  yards  three-core  lead-covered  cable. 
See  “ Official  Notices  ” November  26th. 

Melbourne. — December  13th.  50,750  incandescent  lamps  for 

the  City  Council.  See  “ Official  Notices  ” November  26th. 

Melbourne. — January  5th.  One  feed-water  oil  eliminator  for 
the  City  Council.  See  " Official  Notices”  November  19th. 

Melbourne. — February  22nd,  1910.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 
1,000  miles. 

March  16th,  1910. — A branching  multiple  magneto  switchboard 
for  the  P.M.G.,  for  Canterbury,  Victoria.  Commonwealth  Offices 
in  London,  72,  Victoria  Street,  S.W. 

Perth. — December  14th.  Battery  material,  telegraph  instruments, 
telephone  switchboards,  lead-covered  cable,  and  measuring  instru- 
ments for  the  P.M.G.,  Perth.  Apply  Commonwealth  Offices,  72, 
Victoria  Street,  S.W.  Time  is  short. 

Belgium. — December  31st.  The  municipal  authorities 

of  Jupille  are  inviting  tenders  for  the  concession  for  the  lighting  of 
the  little  town  by  eas  or  electricity. 

January  31st. — The  municipal  authorities  of  Waremme  are 
inviting  projects  for  the  establishment  of  a central  electric  station 
in  the  town. 

Cape  Town. — January  5th.  The  Corporation  require 

tenders  for  the  supply  of  motors  for  the  year  1910.  These 
motors  are  in  connection  with  the  hire-purchase'  system  commenced 
by  the  Corporation  two  years  ago.  Tenders  to  City  Hall,  Cape 
Town. 

Durham. — December  13th.  Stores,  including  electric 
fittings,  for  the  Trimdon  Grange  Colliery  Co.  (Walter  Scott,  Ltd.), 
Durham. 

Eccles. — E.L.  fittings  for  Beech  Street  Schools,  for  the 

Borough  Education  Committee. 

Edinburgh. — December  6th.  Electric  lighting  installa- 
tion at  the  refreshment  rooms,  blood-treating  house,  &c.,  in  connec- 
tion with  the  Corporation’s  new  slaughterhouses  at  Gorgie.  F.  A. 
Newington,  electrical  engineer.  Deposit  £1  Is. 

Govan. — December  13th.  Turbo-alternator,  rotary  con- 
verters, and  high-tension  switchboard  for  the  Electricity  Committee. 
See  11  Official  Notices  ” to-day. 

India.  — Lucknow. — December  31st.  The  Municipal 

Board  invites  proposals  for  the  supply  of  electrical  energy,  coal  or 
oil  gas.  See  this  column  for  October  29th,  and  an  article  in  our 
issue  of  November  19th. 

London. — Stepney. — The  Council  is  about  to  invite 

tenders  for  a complete  system  of  coal  and  ash  handling  plant,  con- 
sisting of  riverside  electric  crane  and  grab,  weighing  hopper,  gravity 
bucket  or  telpher  type  of  conveyor,  and  auxiliary  plant.  Pending 
the  carrying  out  of  this  work,  an  electric  hoist,  at  £62,  is  to  be 
obtained  from  Lambie,  Wrigley  & Co.,  for  the  removal  of  ashes 
from  the  basement  at  Blyth’s  Wcarf. 

Southwark. — 38-inetrument  central-battery  telephone  installa- 
tion at  East  Dulwich  Grove  Infirmary  for  the  Guardians.  See 
“ Official  Notices”  td-day. 

L.C.C.  December  14th  and  15th.  Overhead  electrical  equipment 
for  the  construction  on  the  four-wire  system  of  electric  traction 
from  Woolwich  to  Eltham.  Electric  light  and  bell  wiring  and 
fitting  for  the  Poplar  Divisonal  offices  for  the  L.C.C.  See  “ Official 
Notices”  to-day. 

Llwynypia. — December  10th.  Electrical  accessories  and 
fittings  for  six  months,  for  the  Cambrian  Collieries,  Ltd.,  Glamorgan 
Coal  Co.,  Ltd.,  and  the  Naval  Colliery  Co.,  Ltd.;  General  Offices, 
Llwynypia,  Pontypridd, 

Manchester. — December  13th.  Wiring  and  complete 
E.L.  installation  (about  700  lights),  at  Harpurhey  Baths ; City 
Architect,  Town  Hall,  Manchester,  (Returnable  deposit,  £2  2s.) 

Middleton. — December  7th.  Coal  for  the  Corporation 

electricity  works  ; Mr.  S.  Pauls,  electrical  engineer, 
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poplar. — December  8th.  Electric  fan  and  fittings  for 

the  Workhouse  Laundry.  See  *'  Official  Notices  ” November  26th. 


Prussia. — December  7th.  The  Prussian  State  Railway 

authorities  at  Dortmund  aTe  inviting  tenders  for  the  supply  of  two 
electrically-operated  coal-loading  cranes. 

Roumailia  — December  10th.  The  municipal  authorities 
of  Bucharest  are  inviting  tenders  for  the  establishment  of  a central 
power  station  for  the  supply  of  the  current  required  for  the  electric 
tramways  and  for  electric  lighting  purposes  on  the  outskirts  of 
Bucharest,  as  also  for  the  establishment  of  a sub-station  in  the 
centre  of  the  town. 

Russia. — March  14th,  1910.  The  municipal  authorities  of 
Samarkand  are  inviting  tenders  for  the  concession  for  the  con- 
struction and  working  of  eight  kilometres  of  electric  tramways  in 
the  town. 

Spain. — December  10th.  The  municipal  authorities  of 

t^TTabernas  (Province  of  Almeria)  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a period  of  10 

years. 

The  Direccion  de  Telegrafos  has  been  authorised  to  acquire  400 
kilogrammes  of  covered  wire,  20  metres  of  type  B cable,  and  4,000 
metres-of  aerial  telephone  cable,  with  28  conductors. 

December  15th.— Urban  telephone  system  of  Gijon  for  15  years. 
Deposit  £110.  Local  representation.  Fuller  information  in  Board 
* - of  Trade  Journal . 


CLOSED.  , 

Algeria.— The  Post  and  Telegraph  authorities  in  Algiers 

have  just  given  out  contracts  as  follows : — 

La  Societe  des  Trefileries  et  Laminoirs  du  Havre.— 10  tons  of  galvanised 
iron  wire  3 mm.  dia.,  at  810  fr.  per  ton,  and  160  tons  ditto  4 mm.  dia.,  at 
300  fr.  perton.  „ , . ,. 

LaCompagnie  d’Electricitd,  of  Paris.— Fifty  tons  of  copper  wire  24  mm.  dia., 
30  tons  ditto  3 mm.  dia.,  55  tons  ditto  3J  mm.  dia,,  and  80  tons  ditto  4 nun. 
dia.,  at  2,150  fr.  per  ton. 


Bolton. — The  Electricity  Committee  has  accepted  the 
tender  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  for  the 
purchase  of  scrap  copper,  and  that  of  Messrs.  W.  Hamer  & Co.  for 
the  purchase  of  scrap  bra’s,  scrap  lead  and  burnt  iron. 

Burnley. — The  E.C.  has  accepted  the  tender  of  the  British 

Insulated  and  Helsby  Cables,  Ltd.,  for  the  supply  of  450  yards  of 
•25  sq.  in.  cable  and  900  yards  of  o sq.  in.  cable  for  £454. 

Canada. — Toronto. — Another  example  of  what  British 

• firms  are  doing  in  Canada,  is  the  placing  of  the  order  by  the  city  of 
Toronto,  for  four  pumps  each  to  deliver  13,500,000  gals.,  and  four 
each  to  deliver  16,000,000  gals,  in  24  hours,  with  Jens  OrtenBuving 
and  Co.,  of  London,  E.C.  The  pumps  will  be  somewhat  similar  iu 
design  to  th9  two  pumps  each  to  deliver  100,000  gals,  per  minute, 
which  this  firm  are  supplying  to  the  Alexandra  Docks,  Newport, 
(Mon.).  In  the  design  of  these  large  units,  Messrs.  Bbving  & Co. 
derive  useful  information  and  practice  from  their  work  in  connection 
with  water  turbines.  It  will  be  remembered  that  another  of  their 
recent  orders  for  Canada  was  for  five  turbines  each  of  5,300  h.p  , 
and  two  of  450  h.p.  for  the  city  of  Winnipeg. 

Contracts  for  a new  power  plant  were  given  out  at  Bracebrilge, 
Ont.,  a few  days  ago.  The  construction  of  the  general  works  of  the 
hydro-electric  development  of  Wilson’s  Falls,  Muskaka  River, 
consisting  of  dams,  coffer  dams,  rock  excavation,  concrete  walls, 
foundations,  &c.,  was  awarded  to  Canadian  Contracts  Co  , Ltd., 
Toronto,  for  §19,341;  hydraulic  machinery,  including  1,100-h.p. 
turbine,  35-h.p.  turbine,  governor  penstock,  to  Wm.  Kennedy  and 
Sons,  Owen  Sound,  Ont.,  at  83,100  ; for  the  electrical  machinery, 
including  generator,  exciter,  switchboard,  &c.,  the  Canadian 
General  Electric  Co.,  Toronto,  85,724.  There  were  a large  number 
of  tenderers  in  each  of  the  three  classes.  At  Ottawa  the  contract 
for  the  10-circuit  repeater  switchboard  and  storage  battery  was 
awarded  to  the  Northern  Electric  Co.,  of  Montreal,  for  88,497. 

I)nn(|4>r. — Messrs.  Thermit,  Ltd.,  have  received  an  order 
for  one  of  their  complete  rail  grinding  outfits  for  the  Corporation 
Tramways. 

East  Lon doii  ( Soul li  Africa) —Messrs.  Thermit,  Ltd., 

have  received  an  order  for  the  necessary  material  and  appliances 
for  the  welding  of  500  joints  in  connection  with  the  extension  of 
the  trhmways,  also  for  one  of  their  rail  grinders  (Mattinson’s 
patent). 

Falkirk. — The  offer  of  Mr.  Cnthberton,  Falkirk  (£136), 

has  been  accepted  for  the  electric  light  installation  in  the  Falkirk 
High  School  extensions. 

Hull. — The  tender  of  Messrs.  A.  Bannister  & Co.  for  the 
supply  of  coal  was  accepted  by  the  E.L.  Committee,  at  8s.  3d.  per 
ton.  This,  it  was  pointed  out,  was  an  increase  of  2d.  a ton  on  last 
year’s  price.  Mr.  Lofthouse  remarked  that  it  would  make  a differ- 
ence of  about  £300  a year  to  the  committee.  The  engineer  com- 

imented  that  the  price  of  slacks  would  continue  to  go  up  until  people 
went  back  to  hard  coal.  A considerable  quantity  of  slacks  was 
being  exported  for  manufacturing  purposes. 


London. — Admiralty. — The  Electrical  Apparatus  Co., 

Ltd.,  has  secured  the  Admiralty  contract  for  Admiralty  pattern 
No.  624  enclosed  fuses,  up  to  Dscember,  1911.  This  is  in  addition 
to  contracts  for  other  fuses  placed  with  the  firm  by  the  Admiralty 


two  months  aero.  . . . „n. 

Stepney. — The  B.C.  Electricity  Department  is  purchasing  50  tons 
of  moulded  pitch  from  Messrs.  Crow  & Sons  for  £75. 

L.C.C. Tne  Fire  Brigade  Committee  received  tenders  as  follows 

for  the  electric  wiring  and  fitting  of  two  fire  stations  : 


Waterloo  Road  Station. 

G.  E,  Taylor  & Co (accepted) 

W.  J.  Fryer  & Co 

Tilley  Bros. 

W.  Leonard  & Co * 


A 209. 
222. 
226. 
240. 


Camberwell  New  Road  Station. 

John  Barker  & Co.,  Ltd (accepted)  £140. 

W.  J.  Fryer  & Co 

Pinching  & Walton 

Mabylebone. — The  B.C.  has  accepted  the  following  tenders 


Lea  Recorder  Co.— One  Lea  recorder,  £70. 

Crompton  & Co.— One  Crompton  direct-current  converter,  £195. 


Salford.— The  T.C.  has  accepted  the  tender  of  Messrs. 
Bertram  Thomas  (Manchester)  to  supply  and  fit  electric  bells  at 
Seedley  Baths  for  £50  10s. 


Shanghai. — The  lamp  contract  mentioned  last  week  was 
only  parr  of  that  given  out  by  the  Shanghai  Municipal  Council. 
The  agents  of  the  General  Electric  Co.,  Ltd.,  in  Shanghai,  secured 
the  order  for  11,625  Osram  and  4,850  Robertson  lamps. 

Sydney  (A.S.W.). — Following  the  discussion  in  Sydney 

as  to  the  type  of  turbines  to  install  for  the  extensions,  the  final 
selection  has  fallen  on  Willans  & Robinson  turbines,  and  on  Dick- 
Kerr  alternators,  at  £44,547.  Two  units  of  4,000  kw.  each,  running 
at  750  b.p.h.,  are  to  be  installed.  The  prices  included  a 400-kw. 
unit  in  addition  to  the  two  4,000-kw.  units. 

Wallasey. — The  contract  secured  by  Messrs.  Imeson, 

Finch  & Co.,  Ltd.,  to  which  we  have  already  briefly  alluded,  is  for 
the  supply  of  material  in  connection  with  the  Council’s  tramway 
extension  of  3J  mile?.  It  includes  the  supply  of  326  poles,  7£  miles 
of  trolley  wire,  and  the  necessary  crossings,  bonds,  ears,  &c. 

Walthamstow. — The  U.D.O.  has  accepted  the  following 

tenders  for  coal  for  the  electricity  undertaking  : 

Rickett,  Smith  & Co,— 750  tons  ot  Ammanford  coal,  at  £1  per  ton. 

A.  Blackmore  & Co.— 750  tons  of  Yniscedwyn  coal,  at  £1  0s.  5d.  per  ton. 


FORTHCOMING  EVENTS. 


Institution  o»  Electrical  Engineers  (Glasgow  Students  Sectjon).— Friday, , Decembei 
3rd.  At  the  Technical  College,  Glasgow.  Discussion  on  The  1 raining  of 
an  Electrical  Engineer,”  led  by  Messrs.  F.  A.  M’Gowan  and  G.  G.  Cree. 

Institution  of  Electrical  Engineers  (Manchester  Students’  Section).  - Tuesaay, 
December  7th.  At  7.30  p.m.  At  the  Municipal  School  of  Technology, 
Manchester.  Paper  on  “ Electric  Cranes,”  by  Mr.  A.  L.  Hawes. 

Institution  of  Civil  Engineers.— Tuesday,  December  7th.  At  8 p.m.  Paper  on 
“Marine  Propulsion  by  Electric  Motors,”  by  Mr.  H.  A.  Mavor. 

Association  of  Engineers-ln-Charge— Wednesday,  December  8th.  At  7.30  pm. 
At  St  Bride's  Institute,  E.C.  Paper  on  “ Recent  Developments  in  Impulse 
Steam  Turbines,”  by  Messrs  K.  Andersson  and  E.  Meden. 

Saturday,  December  11th.  At  1.80  p.m.  Visit  to  the  Woolwich  works 
of  Messrs.  Siemens  Bros.  & Co.,  Ltd. 

institution  of  Electrical  Engineers  (London).  — Wednesday,  Deoomber  8th.  At 
7.30  p.m.  At  the  Hotel  Cecil.  Annual  dinner. 

Thursday,  December  9th.  At  8 p.m.  At  the  Institution  of  Civil 
Engineers.  Paper,  “ Notes  on  Methods  and  Practice  in  the  German 
Electrical  Industry,”  by  Messrs.  L.  J.  Lepine  and  A.  R.  Stelling. 

Physical  Society.— Friday,  December  10th.  At  8 p.m.  Annual  exhibition. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued : — 

Commanding  Officer — Col.  R.  E.  B.  Crompton,  C.B. 

Monday,  December  6th.—"  A " Company.  Technical  drill,  6.30  to  9.80  p.m, 

Tuesday,  December  7th.— “ B " Company.  Technical  drill,  6.30  to  9.30  p.m. 

Wednesday,  December  8th.— Gymnasium,  6.80  to  9.80  p.m. 

Thursday,  December  9th.— “ C ” Company.  Technical  drill,  6.80  to  9.80  p.m. 

Friday,  December  10th.— “ D ” Company.  Technical  drill,  0,80  to  9.80  p.m. 

Saturday,  December  11th.—' 11 C"  Company.  Week  end  run  at  Coalhouse 
Fort.  Parade  at  Fenchurch  Street  Station,  3 p.m.  Dress  : Service  dress 
with  putties  ; belt,  frog  and  arms  ; knife,  fork,  and  toilet  requisites  will 
be  carried  in  haversack  ; great  coat  will  he  worn  overall.  Tickets  will  bo 
issued  at  the  railway  station  by  C.S.  M.  Paris. 

(Signed)  P.'ll.  Campbell  Capt.  R.E.  and  Adjutant, 
For  O.C.  E E„  L.D, 


904 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,671,  December  3, 1909. 


NOTES. 


National  Electrical  Manufacturers’  issociation 

{ 1 ocorpoi  ated).  The  next  Committee  meeting  of  this  Associa- 
tion will  be  held  at  Balfour  House,  Finsbury  Pavement,  E.C.,  on 
Tuesday,  December- 14th,  at  2.30  p.m. 

Concert.  A smoking  concert  was  held  on  Wednesday 

last  week  to  celebrate  the  fifth  anniversary  of  the  inauguration  of 
the  Smethwick  Electricity  Supply.  It  was  held  by  the  staff  of 
the  Smethwick  and  Oldbury  Electric  Light  and  Power  Supply.  A 
number  of  power-users  in  the  area  were  represented,  and  Mr.  Reilly 

Muntz  s Metal  Co.)  occupied  the  chair.  During  the  interval  the 
chairman  proposed  “ Success  to  the  Smethwick  and  Oldbury  Elec- 
tric  Light  and  Power  Supply.”  He  mentioned  that  they  started 
at  toe  power  station  five  years  ago  that  day  with  one  consumer, 
and  they  supplied  900  units ; on  the  day  of  the  concert  they  had 
300  consumers,  to  whom  they  had  supplied  31,000  units.  He  hoped 
that  next  year  their  consumers  would  be  largely  increased,  and 
that  they  would  sent  out  60,000  units  daily.  Mr.  R.  W Cramp 
the  general  manager,  in  responding,  said  that  in  view  of  the 
anticipated  increase,  they  were  preparing  to  nearly  double  their 
plant. 

Electrical  Football  League. — The  second  annual  con- 
cert and  distribution  of  trophies  and  medals  takes  place  on  Satur- 
day,  December  11th,  at  Brook  Green  Works.  Hammersmith,  by 
kind  permission  of  the  directors  of  Messrs.  Robertson  Electric 
Lamps,  Ltd.  We  are  informed  that  an  excellent  programme  is 
being  arranged. 

Inquiries. — Correspondents  wish  to  know  where  resist- 
ance wire  of  nickel-chromium  can  be  obtained,  and  the  composition 
of  alundum ; the  makers  of  Qilsonite  asphalt ; makers  of  wire 
frames  for  silk  shades  ; makers  of  appliance  for  measuring  current 
density  in  different  parts  of  a secondary  cell. 

Parliamentary.  — Royal  Assent. — Last  week  the 

Royal  Assent  was  given  to  the  Electric  Lighting  Act,  1909,  and  to 
the  Colinton  Tramways  Order  Confirmation  Act. 

EtECTB10  Searchlight  Carbons.— Mr.  Carlile  asked  Mr. 
McKenna,  the  First  Lord  of  the  Admiralty,  on  Wednesday  whether 
the  Admiralty  purchased  the  greater  part  of  the  carbou  for  the 
electric  searchlights  of  warships  from  Germany  , and  whether,  in 
the  event  of  the  foreign  supply  not  being  available,  manufacturers 
in  this  country  would  be  able  to  meet  a sudden  demand.  Mr. 
McKenna  said  the  answer  to  the  first  part  of  the  question  was  in 
the  negative.  The  whole  of  the  carbons  purchased  by  the 
Admiralty  for  the  searchlights  of  H.M.  ships  were  made  in  this 
country.  The  answer  to  the  second  part  of  the  question  was  in  the 
affirmative. 

The  Jap  an -British  Exhibition. — We  have  already 

done  our  utmost  to  impress  upon  British  manufacturers  the  import- 
ance  of  their  devoting  very  serious  attention  to  the  opportunity 
that  will  be  afforded  them  next  year  of  bringing  their  names  and 
their  products  under  the  notice  of  the  many  Japanese  and  other 
foreign  visitors  who  are  expected  at  the  Anglo- Japanese  Exhibition 
at  Shepherd’s  Bush.  The  importance  of  the  event  commercially  has 
already  been  recognised  by  such  firms  as  Messrs.  Armstrong, 
Whitworth  & Co.,  Messrs.  Vickers,  Sons  & Maxim,  Messrs  Platt 
Bros.  & Co.,  and  many  others  who  have  booked  large  allotments  of 
space  at  the  exhibition.  It  is  hoped  that  there  will  be  a good 
response  from  electrical  and  allied  engineering  firms  who 
desire  to  promote  new  business  relations  on  their  own  behalf, 
and  in  the  interests  of  the  entire  industry  to  co-operate 
in  making  the  demonstration  a thoroughly  representa- 
tive one  of  British  machinery  and  apparatus.  In  the 
Machinery  Hall  the  exhibits  are  to  be  purely  British.  For  years 
Japan  has  bought  very  largely  of  our  mechanical  products.  In 
all  other  portions  of  the  buildings  at  the  Great  White  City,  in 
1910,  Japan  will  be  demonstrating  her  commercial  and  intellectual 
progress^  as  well  as  her  naval  and  military  achievements.  As  Count 
Mutsu,  Councillor  of  the  Japanese  Legation  in  London,  has  publicly 
declared  : " Naturally,  we  shall  try  to  invite  your  attention  to  some 
of  our  products,  as  yet  unfamiliar  to  you,  a knowledge  of  which  may 
be  to  your  interest  and  advantage,  and  if  possible,  to  give  an  impetus 
to  our  exports  to  Great  Britain,  which  are  less  than  a quarter  of 
your  exports  to  us,  and  only  one-fifth  of  our  exports  to  the  United 
States.  Moreover,  in  doiug  this,  we  have  the  satisfaction  of  not 
competing  with  your  home  industries,  seeing  that  the  principal 
items  of  our  exports  to  you— various  species  of  rice,  Bilk,  copper, 

' vC.  are  articles  which  do  not  interfere  with  your  own  productions. 
We  are  not  concerned  with  our  exports  alone,  but  with  the  other 
side  of  our  trade  with  you.” 

Institution  and  Lecture  Notes.— Ring’s  College 

Engineering  8ocietv.— The  sixteenth  annual  dinner  of  the  King’s 
College  Engineering  Society  took  place  on  Saturday  night  at  the 
Trocadero  Restaurant  ; I’rof.  Capper  occupied  the  chair,  and  the 
guest  of  the  evening  was  Dr.  Fleming,  of  University  College. 

Institution  or  Munioipai.  Enginebbs. — The  roll  of  the  Insti- 
tution now  stands  at  (ill  members  and  92  students,  making  a total 
of  733. 

The  “ Conti  act  Demand  ’’  System.— -The  following 

letter  has  come  to  hand  as  we  go  to  press:— 

" 1 gather  f/om  your  leader  in  this  week's  Review  that  the 
limiter  system  of  charging  forei^efcrio  light  is  spmewhftt  of  a novelty 


m the  old  country,  at  which  I am  surprised,  as  it  has  been  exten- 
sively used  on  the  Continent  for  many  years  past.  I venture  to 
think,  therefore,  that  the  following  information  may  be  of  interest 
to  those  who  contemplate  its  introduction.  Here,  electric  light  is 
essentially  the  poor  man’s  light ; and  no  doubt  this  is  partly  due  to 
the  a forfait  (contract)  system  of  charging.  During  the  last  six 
months  we  have  in  this  town  connected  59  new  installations  of  less 
than  10  (equivalent)  8 c.p.  lamps  apiece,  and  of  these  10  have  one 
8-0. p.  lamp  only. 

‘‘Our  charge  per  8- c.p.  lamp  is  Is.  per  month  for  shops  usin"  the 
light  till  10  p.m.,  and  Is.  5i.  per  month  for  all-night  use  Apart- 
ments are  only  accepted  at  the  all-night  rate,  as  in  their  case 
control  is  difficult. 

Without  a contract  system  it  would  be  impossible  to  cater  for 
these  single-light  consumers,  because  even  with  a 3-ampere  meter 
(for  which  we  charge  5d.  per  month)  the  rental  would  increase  the 
cost  of  the  light  by  40  per  cent.,  while  the  cost  of  consumption  if 
paid  by  unit,  would  probably  largely  exceed  the  contract  price’  as 
most  of  these  small  installations  are  long-hour  consumers.  ' 

“ Then  the  saving  in  capital  expenditure  is  no  small  advantage— 
the  cost  of  a limiter  being  7s.  or  8s.,  as  against  37s.  for  a meter- 
while  there  is  no  expense  in  meter  reading. 

“ ManY  companies,  in  addition  to  the  limiter,  have  all  the 
lamps  sealed  into  special  holders,  the  lamps  having  a different 
size  of  socket  for  each  candle-power;  but  these  are ’unnecessary 
complications  as  a good  limiter  can  be  depended  on  to  cut  out  a 
10-o.p.  lamp,  if  set  for  an  8-c.b.  The  type  of  limiter  which  we 
use  now  exclusively,  acts  also  as  an  automatic  switch  in  case  of  a 
short  circuit,  thus  saving  the  expense  of  a fuse. 

“I  shall  be  interested  to  read  Messrs.  Handcock  and  Dvkes’s 
paper.  1 


11  San  Remo,  Italy. 

“ November  29th,  1909.” 


“ W.  A.  Bbodie,  M.I.E.E. 


The  limiter  system  is  not  new  in  this  country,  but  has  been  very 
little  used  here.  The  prices  obtained  by  Mr.  Brodie  would  make 
our  station  engineers  very  happy  ; clearly,  he  has  not  to  compete 
with  gas  at  2s.  2d.  ! 


New  Company. — As  we  go  to  press  the  Electrical  Co., 
Ltd.,  inform  us  that  the  A.E.G.  have  disposed  of  their  installation 
and  consumers’  business  to  a new  company  called  A.E.G.  Electric 
Co.,  Ltd , and  that  from  January  1st  the  Electrical  Co.,  Ltd., 
business  will  again  be  strictly  wholesale,  and  they  will  confine 
themselves  to  the  electrical  trade  exclusively,  dealing  only  with 
electrical  contractors,  electric  supply  companies  and  electrical 
wholesale  houses.  All  other  business,  including  installation  busi- 
ness, has  been  transferred  to  the  A.E.G.  Electric  Co.,  Ltd. 

Appointments  Vacant.— Electrical  fitter  for  H.M. 

Dockyard,  Sheerness  (34s.).  Junior  shift  engineer  for  Bexley  tram- 
ways department  (27s.  6i.).  Switchboard  attendant  for  Eecles 
electricity  works  (24s ).— See  our  advertisement  pages. 

Manchester  Engineering  Exhibition.— The  Inter- 
national Trade  Exhibitions,  Ltd,,  ask  us  to  state  that  there  is  no 
foundation  whatsoever  for  the  rumour  that  the  General  Engineer- 
ing Exhibition,  of  which  they  were  appointed  organisers  at  a meet- 
ing held  some  months  ago,  has  been  abandoned.  The  Exhibition 
will  take  place  in  the  spring  of  1911  ia  Manchester,  and  will  last 
for  six  weeks.  A special  building  will  be  erected  early  next  year, 
which  will  be  more  than  double  the  size  of  any  existing  Manchester 
building.  Exhibitors  will  participate  in  the  profits.  Tne  organisers 
will  Bend  out  particulars  early  next  year. 


European  Water  Powers.  — The  Elektrotechnische 

Zeitung  has  made  a partial  estimate  of  the  hydraulic  power  of  the 
various  European  countries.  According  to  it  the  horse-powers  at 
the  turbines  available  for  nine  months  of  the  year  are  as  follows  :— 


In  the  United  Kingdom  963,000 

Germany  ...  1,425,900 

Switzerland 1,500,000 

Italy 5,500,000 

Prance 5,857,000 

Austria  6,460,000 

Sweden  6,750,000 

Norway  7,500,000 


Spain’s  position  is  not  indicated,  but  it  is  probably  between  those  of 
Italy  and  Switzerland.  The  horse-power  of  the  United  States  is 
estimated  at  150  milliens. 

Electric  Power  in  Tasmania.— Addressing  the  mem- 
bers of  the  Royal  Colonial  Institute  on  Tuesday  last  week  on  “ The 
Resources  and  Future  of  Tasmania,”  the  Hon.  J.  McCall  (Agent 
General)  said  that  the  vast  water  power  available,  which  at  present 
is  only  uBed  in  connection  with  the  electric  lighting  scheme  for  the 
City  of  Launceston  and  a few  minor  works,  promised  to  add  great 
wealth  to  the  country.  There  was  a Bill  before  the  State  Parlia- 
ment at  the  present  moment  to  confer  upon  a company  tbe  right  to 
harness  the  waters  of  a river  into  which  the  surplus  water  of  three  of 
the  mountain  lakes  was  to  How,  to  generate  electricity  for  use  in 
the  treatment  of  complex  ores  and  for  other  purposes.  Mr. 
Rahbek,  who  was  specially  employed  by  the  Government  to  in- 
vestigate aud  report  on  the  water  power  of  the  State,  reported  that 
from  these  particular  mountain  lakes  there  could  beohtained  82,000 
actual  horse-power,  There  wag  nothing  to  stand  in  the  way  of 
Tasmania's  beoominga  great  manufacturing  centre,  with  her  ohean 
power  and  healthy  (londitions  for  the  people  to  work  pdnf. 
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Unemployed  Plant.— Mr.  I.  J.  Watson  has  drawn  the 

attention  of  the  Financial  Xews  to  the  large  amount  of  unemployed 
plant  installed  in  electric  central  stations.  No  less  than  37  per 
cent,  of  the  plant  is  “ spare,”  the  difference  between  the  total 
capacity  and  the  maximum  demand  being  293,000  E.W.,  valued  at 
£6,000  000.  Undoubtedly  the  method  of  the  future,  says  the 
journal,  is  to  link  up  our  town  generating  stations,  and  so  avoid  the 
necessity  for  multiplying  spare  plant,  Mr.  Watson  takes  a district 
surrounding  Manchester  as  an  example,  and  shows  how,  by  merely 
joining  mains,  an  additional  25,000  kw.  could  be  undertaken 
without  purchasing  any  new  generating  plant. 


OUR  PERSONAL  COLUMN. 

Tk*  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Mr.  W.  S.  Hind,  of  the 

sales  department  of  the  Marylebone  undertaking,  has  been 
appointed  assistant  sales  manager,  at  £4  per  week  without 
commission. 

The  Electricity  Committee  of  the  West  Bromwich  T.C.  has 
recommended  that  the  salary  of  the  electrical  engineer  (Mr.  W.  A. 
Jackson)  be  increased  from  £300  to  £350  per  annum  as  from  July 
lstr  last 

Mr.  Allan  Smith,  of  the  Stamford  st.ff-of  the  Urban  Electric 
Supply  Co.,  who  is  leaving  for  Newcastle-on-Tyne,  has  been 

presented  by  his  colleagues  with  a clork  in  leather  case. 

Mr.  P.  S.  Hinings,  of  the.  Leeds  Corporation  Electric  Lighting 
Department  has  been  appointed  chief  junior  assistant  in  the  Com- 
mercial and  Consumers’  Department  of  the  Birmingham  Corpora- 
tion Electric  Supply  Undertaking. 

General. — With  reference  to  our  note  of  last  week 
regarding  an  appointment  at  the  steel  works  of  Messrs.  Beardmore, 
of  Glasgow,  we  learn  that  Mr.  P.  G.  Johnson  was  recently 
appointed  to  be  lighting  superintendent  of  the  works  Mr.  J. 
Arthur  Sykes  is  the  firm’s  chief  electrical  engineer.  We  have 
pleasure  in  making  this  correction. 

Mr  Frank  Sydney  Paterson  has  resigned  his  seat  upon  the 
board  of  Johnson  & Phillips,  Ltd. 

Mr.  W.  G.  Scott,  for  some  years  resident  engineer  with  the 
Brush  Electrical  Engineering  Co  , Ltd.,  at  present  with  Messrs 
R.  W.  Blackwell  & Co.  on  the  London,  Brighton  & South  Coast 
Railway  electrification  contract,  which  has  just  been  completed 
from  Victoria  to  London  Bridge,  has  been  appointed  overhead 
superintendent  to  the  above  railway  under  Mr.  E.  J.  Houghton, 
chief  electrical  engineer  to  the  Brighton  Railway. 

Mr.  Herbert  E.  Mitchell,  for  many  years  chief  engineer  and 
manager  of  the  late  consulting  practice  of  Messrs.  Medhurst  and 
Brewer,  Victoria  Street,  has  opened  an  office  at  5,  Victoria  Street, 
Westminster,  where  he  will  continue  to  practise  in  consulting 
engineering  work. 

Our  readers  will  regret  to  learn  that  Mr.  E.  Kilburn  Scott,  a 
well-known  electrical  engineer  and  contributor  to  the  Electrical 
Review,  was  knocked  down  by  a taxicab  while  crossing  the  Strand 
on  Monday  evening.  He  was  conveyed  to  King’s  College  Hospital, 
and  as  the  result  of  inquiries,  we  are  pleased  to  state  that  his 
condition  is  not  so  serious  as  was  reported  in  the  daily  newspapers. 
We  hope  that  Mr.  Scott  will  have  a speedy  recovery  and  Boon  be 
about  his  accustomed  duties  again. 

We  congratulate  Mr.  Dcncan  Watson  on  his  election  to  a seat 
on  the  Marylebone  Borough  Council.  Electrical  contractors,  at 
any  rate,  will  watch  the  situation  with  added  interest. 

In  the  offices  of  the  India-Rubber,  Gutta-Percha  and  Telegraph 
Works  Co.,  Ltd.,  Silvertown,  on  Monday  last,  29th  ult , Mr. 
Benjamin  Bishop  was  presented  with  an  illuminated  address, 
accompanied  by  a handsome  and  useful  present,  on  the  occasion  of 
his  having  completed  50  years’  service  in  the  Silvertown  works. 
The  chair  was  occupied  by  Mr.  Christian  H.  Gray,  one  of  the  prin- 
cipals of  the  firm,  supported  by  Mr.  P.  M.  8.  Brodie,  the  works 
manager,  and  a large  gathering  of  heads  of  departments  and  staff. 
The  presentation  was  entrusted  to  Mr.  William  Wilson,  one  of  Mr. 
Bishop’s  oldest  colleagues,  who  remarked  that  the  meeting  was 
celebrating  an  auspicious  event  in  honouring  their  esteemed  and 
excellent  fellow-clerk  and  comrade  on  his  jubilee  of  service  for  the 
firm.  Mr.  Wilson  closed  a comprehensive  and  reminiscent  speech 
by  congratulating  the  recipient  on  his  splendid  health  after  such 
long  service,  adding  that  an  occasion  of  this  description 
was  an  object-lesson  showing  the  amicable  and  friendly  relations 
that  existed,  not  only  amoDgst  the  staff,  but  between  employers 
and  employed.  Mr.  Brodie  endorsed  the  remarks  of  the  previous 
speaker.  Mr.  G.  K.  Willsher  also  added  a few  remarks. 
Mr.  Bishop,  in  responding,  recalled  his  first  appearance  at  the 
Silvertown  Works,  and  gave  some  interesting  details  of  his  career. 
He  expressed  his  personal  gratification  at  Mr.  Christian  H.  Gray’s 
presence,  and  also  that  of  so  many  old  friends.  Mr.  Stables 
proposed  a hearty  vote  of  thanks  to  the  chairman,  which  was 
received  with  acclamation.  The  chairman,  in  responding,  remarked 
that,  on  having  listened  to  the  various  speeches  which  had  been 
made,  he  could  only  come  to  the  conclusion  that  Mr.  Bishop  was 
held  by  his  fellow- workers  in  the  same  high  esteem  that  he  felt  for 
him  personally. 


NEW  COMPANIES  REGISTERED. 


Electroscopes,  Ltd.  (105,933).— This  company  was  registered 
on  November  15th,  with  a capital  of  £4,000  in  £1  shares,  to  erect  and  maintain 
premises  for  use  as  a skating  rink,  electrio  theatre  or  other  public  place  of  enter- 
tainment, &c.  The  subscribers  (with  one  share  each)  are J.  C.  Genge,  Hill 
View,  Fanfare  Road,  Coulsdon,  gentleman  : G.  Fabbro,  158,  Falcon  Road,  Clapham 
Junction,  S.W.,  eleotrical  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five  : the  first  are  G.  Fabbro 
and  J.  C.  Genge.  Registered  by  J.  F.  Kelly,  The  Homestead,  Button. 

Sllicawarc,  Ltd.  (106,004).— This  company  was  registered  on 

November  18th,  with  a capital  of  £63,000in  £T  shares,  to  acquire  interest  in  any 
patents  relating  to  processes  and  apparatus  for  melting  and  electrio  furnaces, 
and  for  eleotrical  fusing,  refining  and  rofraotory  purposes,  to  adopt  an  agree- 
ment with  Dr.  Wolf  Burckhardt  and  others,  and  to  carry  on  the  business  of 
manufacturers  of,  and  dealers  in,  such  furnaces  and  apparatus,  and  as  fusers, 
refiners  and  moulders  of  silica,  and  ceramic  substances,  manufacturers  of,  and 
dealers  in  electrical  appliances  and  apparatus,  crucibles,  &c.  The  subscribers 
(with  one  share  each)  are  J.  Schaefer,  Hoechst  am  Alain,  merchant;  D, 
Fran:*  Wolf-Burckhardt,  Biebrich  a/Rheim,  chemist;  E.  Henss,  Soden, 
i/Tannus,  merchant;  K.  Huessener,  Ravensooutt,  Twickenham,  merchant; 
P.  F.  Rouse,  85,  Gracechurch  Street,  E.C.,  solicitor.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ; the  first  are 

D.  Wolf-Burckhardt,  J.  Schaefer,  E.  jHenss  and  K.  Huessener  ; qualification, 
£500 ; remuneration  of  J.  Schaefer,  £75  per  annum,  to  be  increased  to  £250 
when  more  than  19  per  cent,  is  paid  on  the  ordinary  shares.  Registered  by 
Cruesemann  & Rouse,  85,  Gracechurch  Street,  E.C. 

Derwent  Talley  Electric  Power  Co.,  Ltd.  (1C6  045).— This 

company  has  just  been  registered  with  a capital  of  £2,000  in  £1  shares,  to 
carry  on  the  business  of  an  electric  power  supply  company  in  all  its  branches. 
The  subscribers  (with  one  share  each)  are  P.  C,  Smith,  7,  St.  Helen's  Plaoe, 

E. C.,  solicitor  ; N.  P.  W.  Brady,  7,  St.  Helen’s  Place,  E.C.,  solicitor;  A.  S. 
Chetwood,  7,  St.  Helen’s  Place,  E.C.,  solicitor;  R.  W.  Fiddes,  18,  Leyton  Park 
Road,  Leyton,  olerk  ; G.  E.  Bird,  Chestwood  Cottage,  The  Vale,  Hampstead, 
N.W.,  clerk;  H.  W.  Martin,  41,  Stanlake  Road,  Shepherd’s  Bush,  W., 
accountant ; W.  R.  Payne,  129,  Elmhurst  Mansions,  Edgeley  Road,  Clapham, 
S.W.,  clerk.  Registered  without  artioles  of  association.  The  first  directors  are 
N.  P.  W.  Brady  and  A.  8.  Chetwood.  Registered  by  Minet,  Pering,  Smith  and 
Co.,  7,  St.  Helen’s  Place,  E.C. 

Ferabin  Lamp  and  Electrical  Accessories,  Ltd.  (106,073) 

This  company  was  registered  on  November  23rd,  with  a capital  of  £15,000  in  £l 
shares,  to  adopt  an  agreement  with  A.  Wedekind  for  the  acquisition  of  the 
benefit  of  a certain  existing  invention,  and  tr  carry  on  the  business  of 
electricians,  gas  and  mechanical  engineers,  manufacturers  of  and  dealers  in 
lamps  and  eleotrioal  accessories,  suppliers  of  eleotrioity,  &c.  The  subscribers 
are  :-J.  S.  Sommer,  20,  Bucklersbury,  E.C.,  merchant,  250  shares  : A.  E.  Rice, 
20,  Bucklersbury,  E.C,,  secretary,  1 share;  L.  Ridout, 20,  Dorset  Square,  N.W., 
electrical  engineer,  250  share3 ; J.  W.  W.  Agnew,  Lyndale,  Turnpike  Dane, 
Hornsey,  iron  merchant,  650  shares;  J.  G.  Riadore,  100,  Piccadilly,  W„ 
gentleman,  200  shares ; W.  H.  Herod,  17,Frinton  Road,  Stamford  Hill,  1 share ; 
H.  J.  Wright,  69,  Black  Boy  Dane,  Wood  Green,  N„  engineer,  1 share. 
Minimum  cash  subscription  £1,550.  The  number  of  directors  is  not  to  be 
less  than  three  or  more  than  seven;  the  first  are  J.  S.  Sommer,  L.  Ridout, 
J.  W.  W.  Agoew,  and  J.  G.  Riadore;  qualification  200  shares;  remuneration 
after  5 per  cent  dividend  has  been  paid,  £50  each  per  annum  and  5 per  oent. 
of  the  surplus  profits,  divisible.  Registered  office,  266,  Mansion  House  Chambers, 
11,  Queen  Victoria  Street,  E.C. 

Madeira  Electric  Lighting  Co.  (1909),  Ltd.  (106,123)  — 

This  company  was  registered  on  November  25th,  with  a capital  of  £30,000  in  _£6 
shares,  to  acquire  from  the  Receiver  for  the  debenture-holders  of  the  Madeira 
Electric  Lighting  Co.,  Ltd.,  the  concession  granted  to  the  said  oompany  by  the 
Municipal  Corporation  of  the  City  of  Funchal,  Madeira,  to  acquire  from  the 
said  Receiver  the  property  and  assets  of  the  said  company  under  an  agreement 
dated  July  23rd,  1909,  and  to  carry  on  in  Funchal  aforesaid  the  business  of  an 
electrical  supply  oompany  in  all  its  branohes.  The  subscribers  (with  50  shares 
each)  are  H.  Hirst,  71,  Queen  Victoria  Street,  E.C.,  electrical  engineer ; H. 
Kahn,  75,  Lombard  Street,  E.C.,  merchant;  G.  T.  Moody,  Lome  House, 
Dulwich,  doctor  of  science.  A.  I.  8.  Basen,  71,  Queen  Victoria  Street,  E.C., 
engineer.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  seven;  the  first  are  H.  Hirst,  G.  T.  Moody  and  H.  Kahn; 
qualification  (except  local  advisory  director),  50  shares  ; remuneration  as  fixed 
by  the  company.  Registered  office,  75,  Lombard  Street,  E.C. 


CITY  NOTES. 


Allgemeine  Elektricitiits  Gesellscliaft. 

The  report  of  the  directors  for  the  year  ended  on  June  30th,  1909, 
states  that  the  company  had  extremely  abundant  funds  at  disposal, 
also  during  the  recent  critical  period  in  the  money  market.  The 
danger  of  an  electricity  tax  had  been  averted,  and  illuminating 
articles  only  were  taxed  as  from  October  1st,  1909,  but  electrical 
sources  of  light  bad  now  been  so  greatly  improved  that  notwith- 
standing the  tax,  considerable  economies  were  possible,  as  compared 
with  former  times.  As  to  electric  railways,  the  Minister  of  Public 
Works  was  disposed  in  principle  to  grant  a concession  for  an  inter- 
urban  line  between  Cologne  and  Dusseldorf,  for  which  the  company 
exerted  itself  as  far  back  as  1904,  in  conjunction  with  a friendly 
firm.  The  Electrical  Bank  (Elektro-Treuhand  Gesellschaft) 
formed  in  November,  1908,  had  reserved  the  beginning  of  activity 
to  a later  period  in  view  of  the  provisional  postponement  of  large 
works  by  private  enterprise.  The  volume  of  the  turnover  in  the 
past  year  had  never  previously  been  recorded,  a fact  which  was  all 
the  more  noteworthy  as  the  Bale  prices  were  depressed,  and  the 
results  could  be  regarded  as  wholly  satisfactory.  As  the  open 
reserves  alone  had  been  increased  to  £2,500,000,  and,  therefore, 
reached  one  half  of  the  share  capital,  and  as  the  situation  of 
business  had  recently  improved,  the  directors  had  been  induced  to 
raise  the  dividend  from  12  to  13  per  cent.  As  in  all  previous  yearp, 
the  distribution  was  effected  without  drawing  upon  the  inner 
reserves,  ot  the  profits  from  the  sale  of  securities.  The  company 
employed  83,056  persons  on  July  1st,  1909,  as  compared  with 
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32,035  on  the  corresponding  date  in  1908,  and  the  increase  rendered 
it  necessary  for  extensions  to  be  made  in  all  the  works,  which 
would  mostly  be  completed  in  the  new  financial  year.  Excepting 
the  motor-car  factory,  which  suffered  from  the  general  depression 
in  this  branch,  the  works  for  the  construction  of  steam  turbines, 
high-tension  apparatus  and  metallic-filament  lamps  had  developed 
favourably  beyond  expectation.  The  accounts  show  the  following 
results  for  the  past  year,  the  figures  for  1907-8  being  added  for  the 
purpose  of  comparison: — 

1908-9.  1907-8. 


Share  capital  

...  £5,000,000 

£5,000,000 

Gross  profits  

933,600 

891,700 

Administrative  expenses 

25,490 

23,370 

Taxes  

82,000 

64,300 

Depreciation  provision  ... 

23,400 

20,900 

Net  profits 

819,200 

796,500 

Reserve  fund  

63,300 

50,000 

Bonuses  to  officials,  &c.  . . . 

32,500 

30,000 

Pension  fund 

32,500 

80,000 

Dividend 

650.000 

600,000 

„ percent. 

13 

12 

The  output  of  the  dynamo 

works  comprised 

47,351  machines 

and  transformers  of  a total 

of  912,374  kw.,  as 

contrasted  with 

47,726  and  993,842  kw.  and  43 

953  and  854,543  kw 

. in  the  two  pre- 

ceding  years  respectively.  Orders  for  large  machines  were  less 
numerous  than  formerly,  but  the  demand  for  small  and  medium 
sizes  increased.  Dynamos  and  motors  of  large  dimensions  and 
outputs  were  carried  out  for  water-power,  winding,  electro-steel 
and  rolling  mill  installations.  Interesting  innovations  were  the 
parallel  switching  of  alternating-currert  stations  of  varied  periodi- 
city, adjustable  a o.  motors  for  spark  telegraphy,  and  high- 
speed motors  for  the  direct  driving  of  compressors  for  variable 
quantities  of  air  ; also  direct-current  machines  of  medium  output 
■^ith  sparkless  commutation  and  economic  utilisation  of  materia), 
rotary  converters  with  auxiliary  poles  and  machines  for  the 
welding  of  rails  and  for  foundries.  Equipments  for  tramways 
had  lost  tfieir  former  importance  since  the  requirements  in  this 
respect  appeared  to  be  substantially  satisfied.  On  the  other  hand, 
new  types  had  been  developed  for  city,  overland  and  main  lines, 
and  large  locomotives  on  the  company’s  alternating-current  system 
had  been  constructed  both  for  home  and  abroad.  The  number  of 
locomotives  delivered  was  184,  as  compared  with  146  in  1907-8,  and 
the  arrival  of  fresh  orders  was  satisfactory. 

The  report  proceeds  to  state  that  the  turbine  factory  was  fully 
employed,  and  the  value  of  the  product  again  increased, 
altnough  the  sale  prices  were  considerably  reduced.  New  orders 
were  also  satisfactory,  and  the  construction  of  turbine  blowing 
engines  had  been  undertaken  on  the  presumption  that  this  branch 
would  offer  a sufficient  market.  The  turbines  for  three  torpedo 
boats  had  been  delivered,  and  the  trials  of  the  bsats  had  yielded 
brilliant  results.  Numerous  orders  for  units  up  to  18,000  h p.  had 
already  been  received,  and  a large  building  was  being  completed  to 
deal  with  the  large  sizes  efficiently.  After  referring  to  the 
apparatus  factory,  the  micanite  factory  and  the  railway  signal 
factory,  the  report  mentioned  that  the  Oberspree  cable  factory 
worked  up  19,573  tons  of  copper,  or  only  600  tons  less  than  in  the 
year  of  greatest  production,  and  large  quantities  of  cables  had 
been  delivered  for  working  pressures  up  to  20,000  volts.  The 
extraordinary  fall  in  the  price  of  aluminium  had  rendered  possible 
the  use  of  this  metal  for  the  telephone  service,  as  well  as  for  heavy 
currents.  The  deliveries  of  carbon-filament  lamps  from  the  lamp 
factory  were  about  on  the  level  of  the  previous  year ; and  con- 
siderable quantities  of  metallised  carbon  filaments  were  also 
supplied.  The  metallic  filament  lamp  had  reached  a high  stage  of 
perfection,  and  sales  had  increased  almost  three-fold  and  were 
farther  advancing.  As  to  light  and  power  work,  the  requirements 
of  the  ironworks,  notwithstanding  the  ordering  of  fewer  large 
dynamos  and  motors,  still  reached  a noteworthy  figure,  as  the 
leading  works  continued  to  endeavour  to  combine  scattered  sources 
of  production  and  reduce  the  cost  of  energy  by  the  installation 
of  large  units  working  economically,  and  they  gave  preference  to 
steam  turbines  as  compared  with  the  limits  placed  on  the  size  of 
gas  engines.  The  superiority  of  electrical  driving  of  rolling  mill 
trains  seemed  to  have  so  far  been  recognised  that  the  company 
had  equipped  200  trains,  representing  more  than  250,000  h.p. 
The  inland  mining  industry  also  manifested  reserve,  the  orders 
being  mainly  limited  to  equipments  for  the  maintenance  of 
Bhafts,  and  out  of  the  26  orders  for  main  shaft  winding  plant 
obtained  during  the  year,  23  were  for  foreign  mines. 

Apart  from  the  work  carried  out  for  the  Berlin  Electricity 
Works,  the  company  undertook  central  station  and  extension  works 
during  the  year  of  a total  output  of  161,415  h p.,  as  contrasted  with 
153,450  h.p.  in  1907-8,  and  the  length  of  the  cables  and  conductors 
laid  was  858  miles.  Similar  work  was  in  progress  representing 
328,860  h..v.  and  660  miles,  as  against  203,225  h p.  a year  ago. 
Among  the  completed  orders  was  that  of  22,600  h p.  for  the 
Victoria  Falls  and  Transvaal  Power  Co.,  and  a further  order  for 
150,000  h.p.  for  the  same  company  had  been  received  in  association 
with  a friendly  company.  The  rejort,  in  referring  to  electric 
railways,  remarks  that  the  Prussian  State  Railway  Administration 
bad  ordered  the  equipment  of  17  further  alternating-current  motor- 
coaches  for  the  suburban  traffic  from  Blankenese,  via  Hamburg,  to 
Ohlslorf,  making  a total  of  96  equipments  supplied  to  this  railway. 
A proof  of  the  increasing  introduction  of  the  alternating  system  on 
railways  lay  in  the  beginning  of  orders  for  locomotives,  One 
locomotive  was  being  built  [of  600  n.p.  for  the  Prussian  State,  one 
of  1,600  n r.,  for  the  CheminB  de  Fer  du  Midi  in  France  and  a similar 
one  for  the  Bsrae  Alpine  Railway  Co.,  in  Switzerland.  Other 


alternating  lines  mentioned  are  the  sections  Carlsruhe — Herrenalb, 
Pamplon — SangueBa,  in  Spain  ; Naples — Piedimonte,  in  Italy ; 
Padua — Fusina  ; and  the  South  London  line  of  the  London, 
Brighton  and  South  Coast  Railway.  The  working  of  storage 
battery  cars  satisfied  the  Prussian  State  railways  who  had  ordered 
10  further  equipments,  and  also  three  behzol-electric  coaches,  after 
making  lengthy  trials  with  the  first  of  this  type.  Tramway  business 
was  restricted  almost  entirely  to  extensions  of  existing  lines,  but 
the  operation  of  suburban  railways  by  means  of  high-pressure  con- 
tinuous current  was  beginning  to  develop  with  good  prospects. 
The  order  for  the  equipment  of  the  Frankfort  local  railway  was 
being  carried  out  in  conjunction  with  a local  electricity  company. 

The  report  further  deals  with  the  company’s  investments  and 
transactions  in  securities,  &c.  It  is  mentioned  that  the  book  value 
of  the  securities,  apart  from  those  acquired  as  temporary  invest- 
ments, such  as  Imperial  and  Prussian  loans,  &c.,  yielded  interest  of 
9 71  per  cent,  which  would  be  brought  into  the  new  financial  year. 
The  increase  in  the  bank  credit  by  £1,271,000  to  £2,965,000  was 
connected  with  the  sale  of  securities  and  the  payments  made  on 
the  £750,000  of  4J  per  cent,  debenture  bonds  issued  in  July,  1908, 
whilst  4 per  cent,  bonds  of  £1,824,900  were  previously  in  existence.  > 
The  pension  fund  capital  stood  at  £400,400  at  the  end  of  the 
financial  year,  and  the  legal  burdens  imposed  by  the  sick,  invalid 
and  accident  insurance  involved  an  expenditure  of  £53,170  daring 
the  year. 


Richard  Hornsby  & Sons,  Ltd, — The  directors 

recommend  a dividend  on  the  ordinary  and  new  shares  for  the 
year  ended  September  30th,  at  the  rate  of  6J  per  cent,  per  annum, 
placing  £10,000  to  reserve.  £5,084  is  carried  forward. 

Calcutta  Electric  Supply  Corporation.  Ltd. — The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  October  29th,  1909,  were  686,302,  compared  with  530,850 
units  in  the  corresponding  four  weeks  of  1908. 

United  Electric  Tramways  of  Monte  Video,  Ltd.— 

The  directors  have  declared  an  interim  dividend  of  4 per  cent,  per 
annum  (2s.  per  share),  leBS  income-tax,  on  the  ordinary  shares  of 
the  past  half  year. 

Phospor- Bronze  Co.,  Ltd. — Petitions  for  the  winding 

up  of  this  company  were  before  Mr.  Justice  Swinfen  Eady  in  the 
Companies’  Court  on  Tuesday  last.  Mr.  Clawson,  representing  the 
petitioner,  stated  that  arrangemen's  were  being  made  with  the 
creditors,  or  at  any  rate,  negotiations  were  going  on,  and  with  the 
consent  of  all  parties,  he  asked  that  the  matter  might  be  allowed  to 
stand  over  for  a fortnight  in  order  to  permit  the  negotiations  to 
come  to  a head.  His  Lordship  sanctioned  an  adjournment  for 
14  days. 

Canada. — According  to  the  Toronto  correspondent  of 
Canadian  Agency,  Ltd.,  application  has  been  made  at  Ottawa  for 
the  incorporation  of  the  Quebec  Railway,  Light,  Heat  and  Power 
Co.,  which  will  include  the  following  companies:  Quebec 
Railway,  Light  and  Power  Co.,  which  operates  the  city  and 
suburban  electric  railway  services  and  supplies  electric  light 
and  power  and  controls  the  Montmorency  Power  Co. ; the 
Quebec  Gas  Co.,  in  which  Toronto  and  London,  Ont.,  capitalists  are 
interested  ; the  Frontenac  Gas  Co.,  which  is  a competing  concern 
controlled  by  American  capital ; and  several  power  companies, 
including  the  Jacques  Cartier,  the  Seven  Falls,  and  the  Canadian 
Electric  Power  Companies.  The  details  have  not  yet  been  com- 
pleted.— Financial  News. 


Provincial  Tramway  Co. — It  is  stated  in  the  Times  > 

that  the  directors  recommend,  subject  to  final  audit,  for  the 
year  ended  September  30th,  a final  dividend  of  4s.  per 
share,  making  7s.  for  the  year.  They  have  set  aside  £8,000 
for  reserve  and  depreciation  in  respect  of  various  undertakings,  the 
property  of  the  company,  and  £500  towards  writing  off  the 
expenses  of  the  issue  of  debenture  stock.  The  amount  brought 
forward  was  £3,06Q,  and  £2,686  will  be  carried  forward. 


Continental. — Belgium. — The  report  of  the  Compagnie 

Beige  d’Electricite  Siemens  Schuckert,  of  Brussels,  for  the  last 
financial  year  shows  a net  profit  of  £1,624;  a dividend  at  the  rate 
of  7 per  cent,  is  being  declared  as  compared  with  6 per  cent,  in  the 
preceding  12  months. 

Gebmany. — TheRheinische  Schuckert  GesellschaftfiirElektrische 
Industrie,  of  Mannheim,  is  declaring  a dividend  of  7 per  cent,  for 
the  last  financial  year,  the  same  as  for  the  preceding  12  months. 

The  balance-sheet  of  the  Siemens  & Halske  Co.,  of  Berlin,  for  the 
last  financial  year,  shows  a net  profit  of  £571,450  ; a dividend  of 
12  per  cent,  is  being  declared,  as  compared  with  only  11  per  cent, 
for  the  preceding  12  monthB. 


Stock  Exchange  Notice. — Application  has  been  made 

to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List : — 

North  Metropolitan  Electric  Power  Supply  Co.— £76,000  6 per  cent,  cumu- 
lative preference  stock. 

Shawinigau  Water  and  Powor  Co. — further  issuo  of  £205,507  4J  per  cent, 
perpetual  consolidated  mortgage  debenture  stooli. 


Prospectus. — Dennis  town-  ( Krian , F.M.S.)  Rubber 

Estates,  Ltd, — An  issue  of  100,000  shares  of  £1  each  has  been 
offered  for  subscription. 
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British  Columbia  Electric  Railway  Co.,  Ltd. 

The  directors’  report  for  the  12  months  to  June  30tb,  1909,  says  that 
the  gross  receipts  show  an  increase  of  $339,699,  or  17  per  centj,  and 
the  net  earnings,  including  income  from  investments  iu  subsi- 
diaries, and  after  charging  renewals,  show  an  increase  of  $18,792, 
or  5'S  per  cent,  over  those  of  the  preceding  year.  From  June  30th, 
the  close  of  the  financial  year  under  review,  up  to  October  3tet  last, 
there  has  been  a still  further  increase  in  gross  earnings  of  $231,961, 
or  32  per  cent.,  and  in  net  earnings  of  $93,086,  or  23  per  cent.  From 
January  1st,  the  company,  in  pursuance  of  its  long-established  policy 
of  allowing  the  public  to  share  in  its  prosperity  by  treating  them  in 
the  most  liberal  manner  possible,  spontaneously  reduced  its  charges 
for  electric  light  by  about  17  per  csnt.  The  rates  now  charged 
compare  favourably  with  those  of  the  largest  cities  of  Canada. 
Various  reductions  in  railway  fares  and  charges  have  also  been 
made  during  the  year.  It  was  anticipated  when  these  reductions 
were  put  into  force  that  they  would  involve  considerable  diminu- 
tion of  profits,  but  the  increase  in  the  volume  of  business  has  more 
than  compensated  for  the  reduced  charges,  and  the  above-mentioned 
satisfactory  results  are  shown  for  the  whole  year.  The  following 
charges  have  been  made  against  the  revenue  account  of  the  year, 
viz. Provision  for  renewals  maintenance  (from  which  £16,675 
has  been  deducted  for  adjustments  and  expenditure  on  renewals 
during  the  year),  £36,448;  bonus  to  employes,  £9,684 ; amount 
added  to  capital  amortisation  fund,  £2,018.  Net  profit  for  the  year, 
after  making  the  above  deductions,  £163,306.  Add  balance  brought 
forward  from  last  year,  £4,974  = £168,280.  The  following  are 
deducted  : Interest  on  debentures  and  debenture  stock  to  June  30th, 
1909,  £39,889;  dividends  already  paid— on  5 per  cent,  cumulative 
perpetual  preference  stock  for  the  year  ended  June  30th,  1909, 
£20,000 ; on  preferred  ordinary  stock  for  the  year  ended  June  30th, 
1909,  £24,000 ; and  on  deferred  ordinary  stock  for  six  months  to 
December  31st,  1908,  £20,000  = £103,889,  leaving  available  for 
further  distribution  and  reserves,  £64,391.  From  thiB  the  directors 
have  decided  to  recommend  the  payment  of  a dividend  on  the 
deferred  ordinary  stock  at  the  rate  of  8 per  cent,  per  annum  for  the 
six  months  to  June  30th,  1909,  making  8 per  cent,  for  the  year, 
£20,000  ; to  transfer  to  reserve  fund,  £37,330,  and  to  carry  forward 
to  next  account,  £7,061.  There  has  been  deducted  from  the  reserve 
fund  the  sum  of  £25,268,  representing  the  difference  between  the 
net  amount  realised  by,  and  the  par  value  of,  £500,000  4J  per  cent, 
debenture  stock  issued  in  November,  1908,  and  there  has  been 
added  to  the  reserve  fund  £10,000,  representing  the  premium  on 
£100,000  5 per  cent,  preference  stock  and  £100,000  deferred  ordinary 
Btock  issued  in  June,  1908,  After  the  transfer  now  recommended 
by  the  directors  as  above,  the  reserve  fund  will  stand  at  £160,000. 
The  number  of  lights  in  use  at  June  30th,  1909,  was  347,026,  an 
increase  for  the  year  of  59,402.  The  number  of  passengers  carried 
during  the  year  was  25,183,739,  an  increase  for  the  year  of 
3,855,559.  From  the  foregoing  figures,  it  will  be  seen  that  the 
company’s  business  has  again  increased  very  largely  during  the 
year.  Although  the  directors  have  every  confidence  that  the 
business  will  continue  to  increase  steadily  in  the  future,  they  point 
out  that  the  extraordinary  increase  in  earnings  of  the  last  few 
months  is  attributable  partly  to  exceptional  causes.  The  Exhibition 
at  the  neighbouring  City  of  Seattle  has  attracted  thousands  of 
tourists,  who  have  visited  Vancouver  and  Victoria,  besides  which 
the  great  salmon  run  (which  occurs  every  fourth  year)  has  this  year 
largely  increased  the  earnings  of  the  Lulu  Island  branch. 

The  great  influx  of  settlers  into  the  Province  of  British  Columbia 
is  indicated  by  the  fact  that  the  permanent  population  of  Vancouver 
City  alone  is  now  reliably  estimated  at  over  100,000.  A3  a natural 
and  necessary  result  of  this  growth,  which  the  directors,  after  most 
careful  examination  of  conditions,  are  satisfied  will  continue,  the 
company  is  extending  its  railway  system  and  general  undertaking 
as  the  interests  of  the  country  and  the  public  requirements  of  the 
public  demand.  The  new  lines  of  railway  may  not  prove  immedi- 
ately remunerative,  and  must  be  expected  to  increase  the  ratio  of 
expenses  during  the  next  two  or  three  years,  but  they  will 
undoubtedly  in  time  develop  a very  valuable  business.  During  the 
year  £286,182  has  been  spent  in  extensions  and  improvements. 
Very  satisfactory  progress  has  been  made  with  the  construction  of 
the  Fraser  Valley  branch  to  Chilliwack  (65  miles),  and  it  is  esti- 
mated that  the  first  section,  21  miles,  to  Cloverdale  wili  be  open  for 
traffic  towards  the  end  of  this  month,  and  a further  section,  22 
miles,  to  Abbotsford  will  be  in  operation  towards  the  end  of 
January,  the  whole  line  being  completed  and  in  operation  eome 
time  during  the  spring  of  next  year.  The  opening  of  this  line  is 
eagerly  looked  for  by  the  settlers  in  the  districts  through  which  it 
runs,  and  the  prospects  of  traffic  are  good.  Various  extensions  of 
the  company’s  system  in  the  .districts  adjacent  to  Vancouver  and 
New  Westminster  have  been  undertaken,  aggregating  altogether 
• about  31  miles  of  railway.  The  company  has  also  built  a short  new 
branch  line  from  Victoria  City.  When  these  extensions  are  com- 
pleted, the  company  will  be  operating  164  mileB  of  line. 

In  view  of  the  demand  for  electrical  energy,  an  increased  supply 
of  water  power  in  the  future  has  had  to  be  considered.  The 
directors,  acting  on  the  highest  scientific  advice,  have  authorised 
the  construction  of  a new  dam  of  greater  height  at  Lake  Coquitlam, 
and  also  the  enlargement  of  the  tunnel  between  Lake  Coquitlam 
and  Lake  Buntzen.  It  is  estimated  that  this  will  enable  the  plant 
at  Like  Buntzen  to  be  gradually  increased  to  about  62.0C0  u p., 
which  should  satisfy  the  requirements  of  Vancouver  and  the  neigh- 
bourhood for  years  to  come.  At  the  present  time  the  plant  at  Lake 
Buntzen  is  capable  of  generating  22,500  h p.,  and  an  additional 
unit  of  10,500  H.P.,  which  is  in  course  of  erection,  will  be  available 
within  a few  weeks.  It  has  also  become  necessary  to  increase  the 
supply  of  power  for  the  City  of  Victoria,  but  before  undertaking 
the  large  capital  expenditure  for  this  purpose  the  directors  entered 


into  negotiations  with  the  city,  which  have  resulted  in  ft  satisfactory 
agreement,  protecting  the  company  from  municipal  competition. 
The  development  of  a large  water  power  on  Jordan  River  is  now  in 
progress,  and  the  directors  are  advised  that  it  will  when  completed 
adequately  meet  the  requirements  of  the  City  of  Victoria  for  many 
years  to  come,  while  it  will  also  enable  the  company  largely  to 
extend  its  business. 


The  construction  of  the  new  freight  sheds  has  been  completed.  Plans  aro 
also  being  considered  for  new  terminal  buildings  whioh  will  be  in  every  way 
worthy  of  the  City  of  Vancouver  and  of  the  company.  They  will,  moreover, 
enable  considerable  economies  to  be  effected  in  the  "general  administration  of 
the  oompany's  business.  . . . 

It  has  also  become  necessary  to  largely  increase  the  company  s equipment 
for  the  construction  of  rolling  stock.  The  output  from  the  company  s existing, 
workshops  is  satisfactory,  both  as  to  quality  and  cost,  but  with  the  present 
accommodation  it  is  quite  impossible  to  produoe  the  new  rolling  stock  required, 
or  to  deal  efficiently  with  the  requisite  overhauling  and  repairs,  lhe  directors 
are,  therefore,  considering  the  advisability  of  moving  the  oar  shops  to  a more 
convenient  and  commodious  site  and  of  erecting  workshops  of  laige  capacity, 

built  and  equipped  in  the  most  modern  manner.  ^ 

The  directors  regret  to  announce  that  the  Sumas  Reclamation  Scheme,  to 
which  they  referred  in  their  last  report,  has  had  to  be  abandoned,  as  after  a 
prolonged  and  careful  examination,  based  on  extensive  test  works,  the  revised 
estimates  of  cost  proved  to  be  prohibitive.  ...  . .. 

It  is  with  great  pleasure  that  the  directors  record  their  very  high  appreciation 
of  the  efforts  made  by  the  officers  and  staff  in  British  Columbia,  and  their 
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company  and  its  employes.  . 

In  pursuance  of  the  board's  polioy  of  maintaining  a close  personal  supervision 
of  the  oompany’s  business,  two  of  the  directors,  Mr.  T.  Blundell  Brown  and 
Mr.  A.  C.  Mitchell-Innes,  have  spent  several  months  in  British  Columbia 
inspecting  the  company’s  property  and  studying  local  conditions.  /Their 
reports  fully  confirm  the  favourable  opinions  already  expressed  as  to  the 
future  of  the  province  and  of  the  company’s  undertaking. 

The  directors  deeply  regret  to  record  the  death  of  Mr.  R.  K.  Sperling,  who 
had  been  associated  with  the  company  from  its  inception,  and  to  whose  clear 
judgment  and  devotion  to  its  affairs  in  its  earlier  days  the  company  is  greatly 
indebted.  The  vacancy  thus  created  has  been  filled  by  the  appointment  of  Mr. 
A.  C.  Mitchell-Innes,  who  was  one  of  the  company’s  first  directors. 


Adelaide  Electric  Supply  Co.,  Ltd. 


The  directors’  report  for  the  year  ended  August  31st,  1909,  states 
that  with  the  sanction  of  the  preference  and  ordinary  shareholders, 
the  unissued  balance  of  3,000  preference  shares  were  issued  during 
the  year  at  a premium,  the  bulk  of  the  shares  having  again  been 
allotted  to  local  applicants  in  Adelaide.  The  premiums  received 
on  the  issue,  amounting,  less  brokerage,  &c.,  to  £993,  have  been 
applied  in  reduction  of  suspense  account.  The  profit  and  loss 
account  shows  a credit  balance  for  the  year  of  £24,260.  After  pay- 
ment of  the  dividend  on  the  preference  shares  for  the  half-year 
ended  February  28th,  1909,  there  remains,  including  the  amount 
carried  forward  from  the  previous  year,  an  available  balance  of 
£20,831,  which  the  directors  recommend  should  be  applied  as 
follows : — To  dividend  on  30,000  6 per  cent,  preference  shares  for 
the  half-year  ended  August  31st,  1909,  paid  on  September  1st, 
1909,  £4,500  ; to  dividend  at  the  rate  of  6 per  cent,  per  annum  on 
26,065  ordinary  Bhares  for  the  year  ended  August  31st,  1909, 
£7,815 ; to  amount  to  extinguish  suspense  account,  £1,507  ; to 
amount  transferred  to  depreciation  account,  £1,000 ; to  amount 
transferred  to  dividend  equalisation  account,  £5,000;  to  balance 
carried  forward,  £1,009— £20,831.  During  the  year,  a further  sum 
of  £40,156  was  expended  on  capital  account  in  the  provision  of 
additional  land,  buildings,  plant  and  mains.  The  company’s  mains 
have  now  been  carried  into  the  majority  of  the  extensive  residential 
and  manufacturing  districts  surrounding  the  City  of  Adelaide.  The 
directors  are  glad  to  say  that  this  policy  of  energetic  development 
of  areas  promising  a reasonable  demand  for  electric  light  and 
power,  is  being  fully  justified  by  results.  The  temporary  supply  of 
power  to  the  Adelaide  Municipal  .Tramways  Trust  was  commenced 
in  March  last,  and  is  being  maintained  satisfactorily.  The  directors 
recommend  that  a portion  of  the  profits  during  the  continuance  of 
this  supply  be  transferred  to  a dividend  equalisation  account.  The 
following  table  sets  out  in  detail  the  progress  made  by  the  com- 
pany during  the  past  three  yearB : — 

* : Total  con- 

Lighting  in  Motors  in  nections  in  Total  units 
Date.  8-c.i‘.  lamps.  rated  H.r.  8-c.r>.  lamps.  sold. 


August  31st,  1907  . . 56,964  1,491  H.r. 

August  81st,  1908  . . 71,138  1,837  H.r. 

August  31st,  1909  ..  91,338  2,369  H,r. 


102,766  1,384,178 

129,922  1,660,974 

167,146  2,073,550" 


Excluding  traction  units  sold  to  the  Municipal  Tramways  Trust. 


Castner-Kellner  Alkali  Co.,  Ltd.— Presiding  at  the 

annual  meeting  held  at  Cannon  Street  Hotel  on  25th  ult.,  the 
Right  Hon.  G.  W.  Balfour  congratulated  lhe  shareholders  upon  the 
financial  statement.  The  net  profit,  after  the  usual  expenditure 
on  maintenance,  amounted  to  £134,154,  before  deducting  debenture 
interest  and  depreciation.  It  represented  an  increase  of  £18,000 
over  the  net  profit  of  the  previous  year.  The  increase  arose  on 
almost  every  product  that  the,  company  turned  out.  The  net 
balance  available  W38  £117,711.  They  had  raised  the  amount  put 
to  general  depreciation  from  £30,000  to  £35,000.  They  were 
carrying  £25,000  to  the  general  reserve  fund  started  last  year. 
They  were  paying  a further  9 per  cent.,  making  the  dividend  14  per 
cent,  for  the  year,  carrying  forward  £15,840.  He  saw  no  reason 
why  the  accounts  for  the  current  financial  year  should  not  be 
equal  to  those  now  presented.  The  chemical  trade  seemed  to  be 
improving. 

Itlackay  Companies. — The  directors  have  declared  a 

quarterly  dividend  of  1J  per  cent.,  or  at  the  rate  of  5 per  cent,  per 
annum,  on  the  common  shares. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Locality, 

Fort- 

night 

ended. 

Reoeipts  for 
the 

fortnight. 

No. 

of 

wks 

Total  to  date, 

Route 

miles 

open. 

£ 

£* 

£ 

£* 

Ino 

Aberdeen  . , 

Nov.  24 

2,280 

- 85 

25 

36,686 

— 845 

Ayr 

27 

3110 

— 30 

28 

9,618 

— 125 

8 

Bath 

24 

1,225 

— 55 

47 

36,371 

+ 1,315 

Belfast  .. 

20 

6,970 

- 119 

33 

181,807 

— 6,193 

37 

Birkenhead.. 

28 

1,850 

— 173 

34 

37,054 

— 654 

18-6 

3 .. 

Birmingham  Corp, 

jj 

20 

13,184 

+ 406 

34 

221,893 

+ 6,479 

56 ’5 

Blackburn  . . 

u 

24 

2,058 

+ 63 

35 

38,962 

— 1,212 

13-9 

7 .. 

Blackpool  . . 

25 

678 

48,637 

+ 4,102 

Blackpool-Fleetw’d 

27 

418 

— 52 

21 

1 21,836 

+ 1,872 

Bolton 

21 

4,815 

+ 87 

34 

79,788 

+ 214 

26 

Bournemouth 

24 

2,451 

— 88 

34 

59,410 

+ 832 

21-72 

Bradford 

20 

9,108 

+ 424- 

33 

165,692 

+ 5,221 

54-81 

Brighton 

,, 

28 

1,392 

- 87 

35 

35,408 

+ 1,680 

9-6 

Bristol 

.. 

26 

9,901 

+ 406 

• • 

Brit.  Elec.  Trac.  Co. 

Airdrie 

Nov.  19 

423 

— 20 

46 

10,109 

- 112 

3-65 

Barnsley  . . 

,, 

19 

330 

— 9 

II 

7,784 

— 884 

Barrow  . . 

,, 

19 

406 

— 9 

10,749 

— 594 

5-37 

Cavehill  . . 

19 

118 

— 8 

3,998 

— 100 

Devonport  .. 

II 

19 

608 

— 245 

II 

17,015 

— 4,469 

8-85 

Gateshead 

19 

1,964 

+ 3 

45,945 

— 525 

11-25 

Gravesend 

19 

384 

+ 38 

9,764 

— 3 

6-6 

Greenock . . 

19 

998 

+ 67 

25,729 

+ 1,466 

7-25 

Hartlepool 

19 

432 

+ 42 

10,919 

-t-  103 

6-72 

Kidderminster  . . 

19 

173 

+ 13 

4,998 

— 167 

Leamington 

19 

275 

- 77 

8,203 

+ 157 

Merthyr  . . 

19 

359 

— 81 

9,719 

— 121 

2-9 

Metropolitan  . . 

19 

11,910 

+ 1,171 

288,072 

+ 21,746 

22 

Middleton 

19 

559 

— 1 

15,502 

— 934 

8-5 

Mid.  Joint  Com’tee 

19 

11,317 

+ 315 

264,106 

— 871 

Oldham — Ashton 

19 

1,094 

+ 58 

25,967 

— 1,173 

9-13 

Peterborough  . . 

19 

203 

+ 3 

5,504 

— 430 

5-31 

Potteries  . . 

19 

8,781 

+ 156 

82,934 

— 484 

29 

Rothesay  . . 

19 

71 

— 14 

9.772 

+ 126 

2-75 

Southport. . ; . 

19 

430 

— 32 

13,360 

— 425 

6-17 

S.  Metropolitan . . 

19 

1,431 

+ 42 

37,035 

— 557 

Swansea  . . 

19 

1,879 

+ 49 

M 

45,105 

+ 1,407 

12-5 

Tynemouth 

u 

19 

308 

+ 30 

11,415 

+ 835 

3-75 

Weston-s  Mare  .. 

M 

19 

70 

+ 6 

7,  £65 

+ 897 

S 

[Worcester 

19 

450 

— 17 

12,955 

— 134 

5-76 

Wrexham 

19 

175 

— 9 

H 

4,553 

— 193 

Yorks.  Wool.  Dist. 

19 

1,851 

+ 157 

42.6E0 

+ 360 

i7 

Miscellaneous  . . 

19 

379 

+ 29 

If 

9,697 

+ 228 

Burnley 

27 

2,211 

+ 134 

Burton-on-Trent  . . 

u 

28 

454 

— 26 

35 

9,310 

— 241 

6*63 

Bury 

28 

1,928 

— 162 

34? 

40,965 

— 881 

22-6 

Cardiff 

20 

3,964 

- 19 

31 

75,452 

+ 1,U0 

Carlisle  ..  . . 

H 

27 

255 

— 62 

47 

7,783 

— 427 

Chatham  and  Dist. 

25 

1,693 

— 51 

47 

38,799 

+ 1,599 

14-98 

Cork 

u 

25 

773 

— 108 

47 

21,207 

— 627 

9-89 

t Croydon  .. 

12 

1,580 

+ 346 

61,783 

+ 4,316 

11-25 

4*75 

Darlington  . . 

27 

360 

- 29 

35 

6,482 

— 487 

i Darwen 

.. 

19 

279 

+ 5 

33 

8,406 

+ 135 

4-86 

Dover 

20 

303 

- 9 

34 

7,454 

— 419 

4-75 

Dublin 

M 

26 

9,305 

- 147 

119,174 

+ 1,664 

54-26 

Dundee 

M 

24 

2,145 

- 75 

27? 

32,975 

- 657 

15 

East  Ham  .. 

n 

27 

1,736 

+ 3 

34  £ 

35,043 

+ 4,315 

8-62 

*77 

Exeter 

26 

478 

— 39 

35 

11,898 

+ 566 

Glasgow 

,, 

27 

30,943 

—2,247 

436,429 

— 7, £01 

9*4J 

5 

Hastings 

25 

1,392 

- 27 

( Huddersfield 

20 

1,525 

+ 105 

33 

56,422 

+ 2,365 

28-5 

•5 

Hull 

,, 

27 

5,052 

+ 269 

34 

89,391 

+ 3,310 

14-5 

1*5 

Ilkeston 

,, 

24 

230 

- 4 

34 

4,685 

— 245 

Ipswich  ..  .. 

27 

597 

- 2 

35 

14,343 

+ 143 

10-5 

Kilmarnock 

20 

253 

— 25 

27 

4,022 

— 148 

4-26 

Lancashire  United 

24 

2,259 

— 118 

47 

62,009 

— 766 

Leeds 

20 

12,836 

+ 478 

83 

231,025 

+ 6,170 

# 

Leicester  .. 

27 

4,057 

+ 109 

Leith 

20 

1,037 

+ 81 

27 

16,901 

+ 2,099 

Liverpool  . . 

u 

20 

20,902 

+ 219 

46 

497.183 

— 1,768 

[L.C.C 

u 

13 

75,685 

+ 6,143 

1,206,557 

+ 52,302 

London  United  .. 

20 

9,814 

— £38 

285,813 

—28,943 

Lowestoft  . . 

u 

27 

308 

— 4 

9 

1,446 

— 10 

3-5 

Manchester 

u 

27 

27,446 

-1,000 

35 

521,327 

- 7,666 

■[Newcastle  .. 

20 

3,710 

— 137 

131,185 

- 1,339 

14-5 

Newport 

20 

1,158 

— 56 

34 

22,403 

- 312 

14-6 

Oldham 

28 

3,033 

— 685 

35 

65,370 

— 4,564 

23-75 

Pontypridd  . . 

,, 

27 

758 

+ 16 

341 

14,384 

+ 1,065 

6-5 

Portsmouth.. 

27 

8,071 

— 94 

35 

75,007 

-f*  2,252 

14-5 

Preston  . . . . 

24 

1,263 

— 93 

Rotherham.. 

y 

25 

1,0(77 

- 97 

34 

20,253 

- i,049 

io 

Halford 

22 

8,839 

— 110 

335 

165,073 

- 4,854 

Sheffield 

28 

10,866 

+ 268 

35? 

199,890 

+ 1,348 

Southampton 

24 

1,703 

- 92 

31 

37,206 

- 369 

. 

Bouthend-on-Sea  . . 

24 

704 

+ 5 

34 

19,293 

+ 2,520 

South  Shields 

27 

1,008 

+ 16 

34? 

19.7C8 

- 40 

Swindon  ..  .. 

Tyneside  ..  .. 

24 

789 

+ 25 

21 

9,254 

+ 829 

Wallasey  ..  .. 

27 

1,469 

- 114 

841 

82,476 

+ 683 

•22 

Walthamstow 

27 

1,048 

+ 19 

85 

28,802 

+ 486 

9 

West  Ham  .. 

18 

4,806 

+ 195 

83 

78,572 

+ 4,791 

15-25 

•43 

Wolverhampton  .. 

II 

24 

1,597 

+ 85 

84 

28,693 

- 1 

14-26 

1-76 

Baker  Bt, -Waterloo 

27 

6,910 

+ 726 

21 

65.270 

+ 1,586 

4-25 

Con.  London  Rly... 

27 

11,730 

+ 192 

21 

110,196 

-48,077 

6-32 

•65 

Char.  +,  EuB.Hamp. 

II 

27 

7,896 

+ 970 

21 

78,680 

+ 8,240 

7-76 

City  A B,  Lon,  Rly, 

28 

6,768 

+ 616 

21 

65,856 

+ 2,860 

7-3 

Dublin-Luoan  Rly, 

26 

201 

- 13 

21 

8,182 

+ 58 

7 

G.N.  and  City  Rly, 

27 

2,988 

+ 102 

21 

28,044 

+ 151 

8.5 

G.N.,  P’y,  4 Brmtn. 

27 

12,886 

+ 1,265 

21 

111,780 

+ 4,465 

9-25 

L’pool  Overh’d  Rly, 

28 

2,617 

- 84 

80,801 

- 26 

6-8 

4-8 

Llandudno-Col.  Bay 

26 

214 

- 4 

62 

14,212 

+ 2.19G 

Mersey  Railway  .. 

II 

27 

4,149 

+ 284 

21 

40,955 

+ 1,662 

4-5 

Metropolitan  Rly,.. 

y 

28 

84,007 

+ 1,664 

838,400 

- 8,919 

24-5 

Mot.  District  Rly.. . 

27 

21,699 

+ 2,114 

21 

206,766 

+ 10.G58 

24 

Anglo- Argentine  .. 

25 

82,298 

; 8,882 

.,854,401 

+ 111.678 

5 Auckland  .. 

6 

18,452 

+ 1,167 

44 

149,958 

+ 13,607 

22-8 

P38 

Bombay  (B.E.T.)  .. 

Oct.  28 

6,861 

- 142 

42 

10B.278 

+ 5,447 

. , 

S Brisbane  .. 

16,775 

+ 1,805 

.. 

, , 

SBrit.ColumblaRly. 

. . 

.. 

Calcutta 

Nov. 

27 

6,814 

+ ‘219 

.. 

tCapoEleotrioT.Ld. 

, . 

SKalgoorlie,  W.A... 

Oct. 

8,539 

88,078 

20-6 

Madras  ..  .. 

Nov.  15 

1,869 

+ 220 

27,088 

+ 1,160 

. , 

J Melbourne..  .. 

{Lisbon  ..  .. 

, 

Perth  IW.A.I 

Nov.  26 

1,8*10 

+ 47 

06,810 

+ 898 

28 

2-4 

' Compared  with  the  corresponding  period  of  1908.  I One  week  only, 
; Innluloa  horse,  steam  and  other  rocelpts,  5 One  month, 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

With  a breath  of  hope  in  money  getting  cheaper,  the  Stock 
Exchange  atmosphere  haB  become  more  clear,  and  business  to  some 
extent  has  revived,  carrying  prices  with  it.  Unfortunately,  the 
political  tension  acts  like  a drag  upon  activity,  and  the  average 
business  man  curses  both  parties  alike  for  setting  up  their  differ- 
ences in  the  commercial  arena.  He  demands  why,  in  the  name  of 
reason,  matters  vital  to  national  welfare  cannot  be  explored,  dis- 
cussed and  argued  on  some  higher  plane  than  the  platform  of  mere 
party  politics,  where,  in  the  clash  of  strife,  the  unloosing  of  bitter- 
ness and  the  trifling  with  truth,  the  public  weal  plays  a very 
subdued  accompaniment  to  the  chorus  of  contention. 

Reverting  from  the  mundane  to  the  germane,  it  may  be  said  that 
electrical  issues  are  steadily  firm,  without  especial  feature.  The 
printing  presses  pour  out  more  and  ever  more  prospectuses  of  new 
rubber  companies. 

A severe  slump  in  copper  shares  has  followed  reports  that  the 
suggested  United  States  combine  of  copper  companies  may  fail  to 
come  to  cohesion.  A recovery  in  Consols  has  helped  in  a slight 
degree  the  prices  of  Home  Railway  stocks. 

Underground  Railway  stocks  were  almost  strong  for  a few  days, 
but  the  firmness  did  not  last.  Metropolitan  Consolidated  and 
District  Ordinary,  however,  have  retained  part  of  their  improve- 
ments. The  opening  of  the  Brighton  Company’s  newly  electrified 
section  for  traffic  this  week  has  helped  the  Deferred  stock  to  a rather 
better  level.  Great  Northern  and  City  Preferred  fell  into  further 
disgrace,  and  went  back  to  15s.  The  Debenture  stocks  of  the  Tube 
amalgamating  lines  are  unchanged,  and  Underground  Electric 
Railways  of  London  issues  show  no  alteration. 

London  United  Tramways  Debenture  stock  continued  to  slide,  a 
further  2 points  being  knocked  off  the  price  this  week;  the  stock 
has  changed  hands  as  low  as  63J.  British  Electric  Traction  second 
Debenture  rose  1,  and  the  shares  have  held  their  recent  rises.  The 
company’s  scheme  for  farthing  fares  is,  at  all  events,  novel.  The 
foreign  tramway  issues  are  generally  good.  Anglo-Argentine  Pours 
Bhow  a gain  of  4,  and  Auckland  5 per  cent.  Debenture  has  hardened 
to  104£.  British  Columbia  Electric  Railway  stocks  are  slightly 
easier.  Rios  declined  a shade  to  94J.  Kaministiquia  Power  5 per 
cent,  gold  bonds  are  better. 

Continued  improvement  in  Smithfield  Markets  Electric  Supply 
Ordinary  shares  is  the  feature  in  their  own  department,  the  com- 
pany having  secured  an  extension  of  their  concession  to  1972. 
The  price  has  put  on  10s  , and  stands  now  at  303.  middle,  having 
more  than  doubled  in  less  than  a fortnight.  “ City  Lights  ” are 
i down,  bringing  their  lower  price  just  under  par.  The  South 
Metropolitan  has  opened  an  “electric  house”  in  its  district, 
designed  to  illustrate  the  manifold  uses  to  which  electric  power 
may  be  applied  in  ordinary  domestic  matters.  The  idea  appears  to 
be  excellent,  and  capable  of  extension.  In  the  provincial  list, 
Hove  shares  have  slipped  back  again  to  7,  while  Newcastle-on- 
Tyne  Preference  at  4^  are  53.  better. 

Investors  are  having  pressed  upon  their  attention  more  par- 
ticularly three  classes  of  shares  at  the  present  time — rubber, 
rinkeries  and  electric  theatres  of  different  kinds.  The  latter  cater 
for  the  million,  and  on  a small  capital,  a well-managed  concern  in  a 
populous  district  can  do  extremely  well.  It  is  very  necessary, 
however,  that  capitalists  should  make  searching  examination  of  the 
prospectuses  of  such  concerns,  which  must,  in  the  nature  of  things, 
be  highly  speculative,  depending  as  they  do  upon  the  whim  and 
passing  fancy  of  the  multitude,  for  whose  benefit  some  competitive 
form  of  entertainment  is  bound  to  be  provided  sooner  or  later. 

Considerable  dealings  in  Babcock  & Wilcox  Ordinary  have  left 
the  shares  TV  better  at  4§.  Beyond  this,  the  manufacturing  list  is 
quiet,  and  there  are  no  quotable  movements  of  importance. 
Rubber  shares  keep  very  steady,  and  the  result  of  the  fluctuations 
of  the  past  week  has  been  to  advance  prices  in  the  majority  of 
cases.  And  still  the  new  companies  come  ! 

Telegraph  stocks  and  shares  are  somewhat  irregular.  Eastern 
Ordinary,  with  a gain  of  2£,  shows  the  largest  movement,  Eastern* 
Extensions  remaining  at  12.  Great  Northerns  are  good,  and 
Western  Telegraphs  are  § up.  The  dividend  of  20s.  has  been 
deducted  from  West  India  and  Panama  Second  Preference,  which 
reflect  it  in  their  price  of  8J.  The  First  Preference  at  9 are  ex 
6s.  dividend.  Anglo-Americans  moved  down  a trifle.  Telephone 
descriptions  are  inactive.  Telephone  of  Egypt  4£  per  cent. 
Debenture  came  into  a little  prominence  in  connection  with  the 
rise  in  most  Egyptian  industrials,  and  American  Telephone  Capita 
stook  eased  off  a point.  New  York  4J  per  cent.  Telephone  Bonds, 
now  fully  paid-up,  stand  at  98,  which  is  2£  premium  on  the 
issue  price.  National  Telephone  Deferred  put  on  $,  There  is  no 
alterAtion  in  Marconi  shares. 
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SHARE  LIST  07  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issue, 

NAME, 

Stook 

or 

Share. 

* 

Dividends  for  the  last  | 
four  years, 

Closing 

Quotations 

Nov.  23rd. 

Closing 

Quotations 

Nov.  30th, 

BasineBB  done 
week  ended 

Nov.  30th, 

1909. 

Rise  + 
or 

Fall  - 

Present 
Yield 
per  oent. 

26,000 

186,700 

•181,661,400 

•68.000,000 

668,460 

8,220,77(6 

8,220,770 

47,725 

44.000 
9,481,860 

16.000 
6,000 

12,991 

6,000 

80,000 

60,7101 

43,600 

4.000. 000 

2.000. 000 
1,896,706 

800,000 

762,400 

900,0001 

181,127 

181,127 

160,000 

10,000 

17,000 

•41,380,400 

150,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,726,000 

15.000 

16.000 

960.000 
2,000,000 
1,983,593 

179,818 

60,000 

99,100 

99,400 

11,8891 

145,955 

3,042 

120.000 
40,000 
80,008 

160,000 
207,930 
800,000 
88,821 
84,568 
4,669 
80,  C00I 

Amaeon  Telegraph  Co.’s  shares,  Nos.  1 to  96,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,960  Red. 

American  Telephone  A Telegraph,  Cap.  Stook 
1 Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 

| 68,001  to  78,000  f 

Anglo-American  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred 

Anglo-Portugnese  Tel.,  6 % Mort.  Deb.  Stook  Red. 
Chili  Telephone,  Nos.  1 to  44,000  ..  ..  .. 

Commercial  Cable,  Sting.  600  year  1%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord 

Do.  do.  10%  Cum,  Pref. 

Do.  do.  44  % Debs.  ..  .. 

Direot  United  States  Cable  

Direot  W.  India  Cable,  44  % Reg,  Deb.,  1 to  1,200,  R, 

EaBtem  Telegraph,  Ord.  Stook 

Do.  84  % Pref.  Stook 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  A 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius! 
{ Sub,)  1 to  8,000  1 

Globe  Telegraph  and  Trust  > 

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . 

1 Halifax  and  Bermudas  Cable,  44  % 1st  Mort, 1 
Debs.,  within  Nob.  1 to  1,200,  Red.  / 

Indo-European  Telegraph  

Mackay  Companies  Common  ..  ..  ..  .. 

Do.  do.  4%  Cum.  Pref. 

Marconi’s  Wireless  Telegraph •• 

Monte  Video  Telephone  Go.,  Ltd.  Ord.  ••  •• 

Do.  do.  do.  6%  Pref. 

National  Telephone , Pi  el.  Btook  

Do.  do,  Del.  Stock  ..  ..  . . 

Do.  do.  6 % Cum.  1st,  Pref 

Do.  do.  6 % Cum.  2nd  Pref 

Do,  do.  6 % Non-cum.  8rd  P.,1  to  960,090 

Do.  do.  84  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stook  Red 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid  .. 

Do,  do.  do.  6 % Cum.  Pref 

Do.  do.  do.  4 % Red.  Deb.  Btook  .. 

Paoiflc  A European  Tel.,  4 % Guar.  Debs.,  1 to  1,000 

Telephone  Co.  of  Egypt,  44  % Deb.  Red.  ..  .. 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref,,  Nos.  1 to 40,000 

W.  Coast  of  America,  1 to  80,000  A 58,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980.. 

Do.  do.  4 % Deb.  Stock  Red.  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800  .. 

10 

100 

$100 

$1000 

Stook 

Stook 

Stook 

100 

6 

Stook 

10 

10 

6 

6 

60 

20 

100 

Stook 

100 

Stook 

10 

Stook 

26 

10 

10 

10 

100 

26 

$100 

$100 

1 

1 

1 

100 

100 

10 

10 

5 

Stook 

100 

1 

1 

100 

10 

8 

100 

Cert. 

6 
6 
24 

100 

10 

100 

10 

10 

10 

100 

1906.  I 1906. 
Nil  1 Nil 
6 % 6 % 
74%  8 % 

« % *% 

n n 

5*1  Fg 
8 % 8 % 

6 % 6 % 
10  % 10  % 
4 % 4 % 

10  % 10  % 
44%  4i% 
41%  4$% 
44%  44% 
7 % 7 % 

84%  84% 
4 % 4 % 

7 % 7 % 
4 % 4 % 

4 % 4 % 

64%  54% 
6 % 6 % 
24%  20  % 

44%  44% 
18  % 18  % 
2 % 84% 
4 % 4 % 
Nil  Nil 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
84%  84% 
4 % 4 % 

7 % 7 % 
6 % 6 % 
4 % 4 % 

4 % 4 % 

5 % 6 % 

44%  44% 

6 % 6 % 

8 % 8 % 
6 % 6 % 

Nil  24% 
4 % 4 % 

7 % 7 % 
4 % 4 % 

Nil  Nil 
6 % 8 % 
Nil  Nil 
6 %j  6 % 

1907. 

Nil 

ll 

4 % 

84% 
6 % 
1 % 
6 % 
8 % 
4 % 
6 % 
10  % 
4 % 
10  % 
44% 
41% 
44% 
7 % 
84% 
•4  % 

7 % 
4 % 
4 % 

6i% 
6 % 
20  % 

44% 
18  % 
4 % 
4 % 

Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
84% 

8 1 
6 % 
4 % 

4 % 
6 % 
44% 
6 % 
8 % 

5 % 
24% 
4 % 
7 % 

4 % 
Nil 

6 % 
£2  6 

5 % 

1906. 

Nil 
6 % 
8 % 
4 % 
£3  46. 
6 % 
8/- 
6 % 
8 % 
4 % 
6 % 
10  % 

4 % 
10  % 
44% 
41% 
44% 
7 % 
34% 
4 % 

7 % 
4 % 
4 % 

6i% 
6 % 
18  % 

44% 
18  % 
4 % 

4 % 
Nil 
6 % 

5 % 

6 % 
6 % 
6 % 
6 % 
6 % 
34% 
4 % 

8 % 
6 % 
4 % 
4 % 
6 % 
44% 
6 % 
8 % 
6 % 
24% 
4 % 
7 % 

4 % 
Nil 
6 % 

16  % 

5 % 

34—  4 

99  -102 
146  —148 

96  — 98 
60  — 63 
101  —102 
211-  224 

101  —103 
7J—  84 

874  — 894 
8§—  94 
17  — 18 
3—34 

8- 84 
IOO4—IO24 

13  — 184 

100  —102 
1264-1294 

84  — 86  ~ 

102  -104 
11|—  I24 

102  —104 
100  —102 

104-  104 
134-  14 
284  - 293 
100  —102 
51  — 63 
96  — 98 
77  - 79 

I-  3 
i—  | 

107  — IO84 
120  —122 
104-  11 
104-  104 
5g-  5$ 

98  -100 
100  —102 

II-  14 
1ft — 1ft 
87  - 89 
100  —102 

71-  84 
IOO4-IO24 
129  —182 
641-  7ft 
5ft-  6J-4 
1|—  lg 
100  -102 
1 Si-  13| 

103  —105 

Hi-  H 

9- 94 
9 — 10 

102  —104 

34—  4 

99  -102 
145  —147 

96  - 98 
60  — 62 
100  —101 
214-  224 
101  —108 
73-  84 
87  - 89 
81-  94 

17  — 18 
'3—84 

8—84 

1004-1024 

18  — 134 

100  -102 
129  —132 

844  - 864 
102  —104 

ill-  124 

102  —104 

100  —102 
104-  lOg 

134-  14 
294—  804 
100  —102 
61  — 63 
93  — 95 
77  — 79 

1—  1 
107  -IO84 
1204-1224 

104-  11 
104-  104 

6g — 6§ 
98  —100 
100  —102 
1.1-  14 
1ft — 1ft 
874-  884 
100  —102 
78-  84 

101  —103 
129  —132 

6HI-  7ft 
6 ft-  614 
1|-  lg 
100—102 
13|-  131 

103  —105 

U-  41 
83-  94 

Q (l 

102  — 1C4 

Hivuest 

77/6  | 

1474 

ioi 

22 

1024 

88 

1813 

86§ 

102g 

12ft 

108 

134 

so 

16/- 

107 

1214 

'kl 

984 

100g 

'% 

isH 

1034 

Unwest. 

70/- 

1464 

ion 

214 

87 

129 

85 

102 

113 

2945 

1204 

1004 

iy* 

— i 

- 4 
—1 

-'4 

4 24 
+ 4 

-‘i 

+"4 

+"4 

+ ft 

- 1 
-1 

£ s.  d, 
Nil. 

4 18  0 
6 8 10 

4 1 8 
6 8 4 
6 18  10 
1 16  2 
4 17  1 
4 18  6 
4 9 11 
6 9 9 
6 11  1 
6 14  B 
6 5 0 

2 3 11 
6 4 7 
4 8 3 
6 6 1 
4 0 11 
8 16  11 

6 14  8 
8 16  11 
8 18  6 

6 8 8 

4 5 9 

5 18  10 
4 8 3 

7 12 

4 1 8 

5 1 3 
Nil 

6 8 

6 6 8 
6 10  7 

5 2 1 

6 9 1 
6 10  4 

4 8 11 
8 10  0 
8 18  5 

5 5 9 
4 14  9 
4 9 11 
8 18  6 
4 18  9 
4 7 10 
4 7 5 

6 10  1 
4 8 4 

3 16  4 
8 18  6 
6 0 11 
8 16  2 

Nil 

6 9 9 
16  13  4 

4 16  2 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
978,230 
882,887  [ 
e80,000  I 
100,000 

60,000 

60,000 

40,100 

12,897 

124,400 

600,000 

400,000 

400.000  I 

233.000  i 
212,600  : 
188,801 
161,487 

1,478,668 

628,936 

100.000 
100,000 
600,000 
804,94(1 

400.000 
1,016,868 

60,000 

60,000 

140,976 

200.000 
126,0001 
126,0001 
187,610 

46,804 

860,000 

86,000 

40.000 
800,000 
491,222 

460.000 
910,168 

1,890  690 

554.655 

654.656 
1,480,000 

85.000 

100.0001 


f Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 
\ 640,000 1 


640,000  . 

Do.  5 % 2nd  Pref.,  800,001  to  1,300,000 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Btook 

Babcock  A Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  . . .. 

Do.  dot  7 % Cum.  Pref 

Do,  do.  " A"  6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  6i  % Loch  Leven  Debs. 

British  Columbia  E.  Kail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock 
Do.  44  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  ' 44  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  6 % Perp.  Deb.  8tock 

Do.  do.  4J  % 2nd  Deb.  Stock  Re 

British  Insulated  and  HelBby  Cables 
Do,  do,  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. 

British  Thomson-BloUBton  44  % 1st  Mort.  Debs.  .. 

/ British  WestinghoUBe  6 % Pref.,  1 to  200,000  and  1 
1 276,001  to  476,000  f 

Do,  do.  4%  Mort.  Deb.  Stock 

iBrowett,  Lindley  A Co.,  Ord 

I Do.  do.  6 % Cum.  Pref 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781  .. 

Do.  do.  Non-cum.  6 % Pref 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock. . 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos,  1 to  29,880. . 

Do.  44  % 1st  Deb.  Stock 

I Callender’s  Cable  Construction  shares 

1 Do,  do.  6%  Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Red. 

Cape  E.  Trams.,  I to  491,222  

Castner-Eellner  Alkali,  1 to  460,000  ..  ..  .. 

Do.  do.  44  % 1st  Mort,  Deb.  Stock 

Central  London  Railway,  Ord.  Stook 

Do.  do.  4 % Pref.  Stock  ..  .. 

Do.  do,  Def.  do.  ,.  ,. 

City  and  South  London  Railway  

Crompton  A Co.,  Nos.  1 to  86,000  

( Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to  1 

1 800  of  A100,  and  901  to  11,000  of  460  Red.  f 

« cmeis  otherwise  Blated,  ail  shares  are  fully  paid. 


6 

5 

^ % 

100 

6 % 

6 % 

6 % 

6 % 

1 

20  % 

20  % 

20  % 

20  % 

1 

6 % 

6 % 

6 % 

6 % 

6 

7 % 

7 % 

7 % 

7 % 

6 

7 % 

7 % 

7 % 

7 % 

5 

6 % 

6 % 

6 % 

6 % 

6 

4 % 

4 % 

1 % 

4 % 

100 

54% 

64% 

64% 

100 

6 % 

6 % 

8 % 

8 % 

100 

6 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

5 % 

40 

44| 

44% 

44% 

44% 

100 

44% 

44% 

44% 

10 

3 % 

Nil 

Nil 

Nil 

10 

6 % 

6 % 

8 % 

14% 

Stock 

5 % 

5 % 

6 % 

5 % 

100 

45% 

44% 

44% 

44% 

5 

8 % 

10  % 

10  % 

10  % 

6 

6 % 

6 % 

6 % 

6 % 

100 

44% 

44% 

44% 

44% 

100 

44% 

44% 

44% 

44% 

6 

Nil 

Nil 

Nil 

Nil 

100 

1 

V& 

VS 

4 % 
Nil 

1 

Nil 

Nil 

Nil 

Nil 

2 

24% 

Nil 

Nil 

Nil 

2 

6 % 

Nil 

Nil 

Nil 

Stock 

Stock 

» 

44% 

44% 

44% 

44% 

6 

8 % 

8 % 

6 % 

44% 

6 

6 % 

6 % 

6 % 

5 % 

100 

44% 

44% 

44% 

44% 

6 

16  % 

16  % 

16  % 

15  % 

6 

6 % 

6 % 

6 % 

5 % 

Stock 

<4% 

44% 

44% 

44% 

1 

Nil 

Nil 

Nil 

Nil 

1 

6 % 

8 % 

12  % 

124% 

100 

44% 

44% 

44% 

4 % 

Stock 

4 % 

8 % 

34% 

Stock 

4 % 

4 % 

4 % 

4 % 

Stock 

* % 

4 % 

2 % 

24% 

Stock 

U% 

24% 

2*% 

14% 

8 

«4% 

6 % 

6 % 

6 % 

•* 

6 % 

« % 

6 % 

6 % 

4iV-  m 
41-  44 
90  - 914 
102  —105 
4/a — 4J1 
1 A-  ift 
!—  U 
i'i-  24 
3$ — 8| 
24-  34 
96  - 99 
144  —149 
121  —125 
107  —110 

102  -104 
102  —106 

t-  1 

24-  2| 

84  - 87 
68  - 62 

7—74 

64-  64 

103  —106 

89  — 94 

i-  8 

48  — 62 
14*6  to  16*6 

0 - 4 

0 - 4 
41  — 46 
27  — 31 
44-  5 
4|—  6 
101  —104 
10  - 10^ 
61—  6(j 

105-107 
ft — ft 
2 ft-  2ft 
106  -109 
61  — 63 
81  — 86 
44  — 46 
294-  804 
4-  l 

90  — 93 


91/3 

89/44 

5 2 4 

5 11  1 

915 

963 

+"l 

4 7 6 

4 14  4 

93/9 

92/6 

+ 1*8 

4 3 9 

8 19  2 

19/9 

37  6 8 

16  1 4 

7 10  11 

6 14  3 

5 14  7 

lie 

144 

— i 

6 8 1 

1234 

1214 

4 16  0 

lOS* 

1008 

— i 

4 119 

4 6 7 

1034 

4 6 2 

Nil 

55/74 

r>i/8 

5 0 8 

m 

ft  14  11 

6.4 

594 

+ 21 

7 10  0 

6 13  4 

4 118 

4 4 11 

.. 

4 16  9 

• • 

Nil 

7 13  10 

Nil 

Nil 

Nil 

Nil 

9 16  8 

14  10  2 

4 10  0 

5 0 0 

ioi4 

4 6 7 

6 19  4 

4 8 11 

4 4 1 

5/9 

Nil 

41/9 

43/'- 

6 12  3 

3 i: 

1 5 

6 

1 2 

4 18  0 

6 8 8 

80g 

4 15  3 

15  1 8 

•• 

6 7 8 

f A peril  d of  nine  montbt, 


4ft-  4}J 

41-  44 
904-92 
103  — 1C6 
44-  41 

1ft—  1ft 
1-  11 
If—  21 
3$ — 32 
24—  34 
96  — 99 
143  —148 
121  —125 
106  —109 

102  — 1C4 
1024  -1044 

If—  1 
24-  24 
84  - 87 
€0  65 

7—72 
64-  64 

103  - 106 

89  — 94 

8—  8 
48  — 52 

ft-  *4 
14/6  to  16/6 
0 - 4 
0-  4 

41  — 46 
27  — 81 
44 — 5 
41-  5 
101  —104 
10  — 101 
61-  eg 

1C5  -107 

ft — ft 
24-  21 
106  —10!) 

61  — 63 
84  — 86 
44  — 46 
294-  IO.4 

4-  1 

90  — 98 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES.— ;0bn«Hu«i,) 


ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.  —(OonUntui) 


Present 

Zssne, 

NAHB1. 

Stook 

or 

Share, 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Nov.  23rd. 

Closing 

Quotations 

Nov.  80th. 

Business  done 
week  ended 

Nov.  30th,  1909. 

K1B6  -t 

or 

Fall  — 

Present 
Yield 
p ir  oert. 

♦ 

1905. 

1906, 

1907. 

1908. 

Highest 

Lowest. 

280,000 

Diob,  Kerr  & Co.,  1 to  260,000  

1 

10  % 

10  % 

10  % 

to  % 

1 - U 

1 - 

14 

8 17  9 

806,000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,000  .. 

1 

6 % 

6 % 

6 % 

6 % 

1 - U 

1 — 

14 

5 6 8 

271,030 

Do.  do  44%  Deb.  Stoob 

100 

44% 

44% 

44% 

44% 

100  —103 

100- 

103 

4 7 5 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

123—  13? 

121- 

181 

4 7 8 

99,261 

Edison  & Swan  Utd.,  “ A"  shs.,  £8  pd.,  1 to  99,261 

6 

*k% 

44% 

24% 

14% 

3 7 

s 

A 

34  6 ; 

17.139 

Do.  “A”  shares,  01 — 017,189 

6 

4% 

44% 

24% 

24% 

1 - 14 

1 — 

14 

8 6 8 

837,895 

Do.  4 % Deb.  Stock  Red 

100 

4 % 

4 % 

4 % 

4 % 

66  — 71 

66  - 

71 

6 12  1 

67,720 

Do.  5 % 9nd  Deb.  Stoob  Prov.  Certs,  all  pd. 

100 

6 % 

6 % 

6 70 

6 % 

8i  — e4 

81  - 

84 

6 19  1 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil 

Nil 

Nil 

Nil 

1- 

8 

Nil 

81,890 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

2 

7 % 

7 % 

7 % 

7 % 

t4-  >8 

14- 

1§ 

23/9 

10  4 0 

26,000 

General  Eleotrio  Co.  (1900),  6 % Cnm.  Pref. 

10 

6 % 

6 % 

6 % 

5 % 

8—84 

8 - 

84 

5 17  8 

2 10,000 

Do.  do  4 % Mort  Deb 

Stoob 

4 % 

4 % 

4 % 

4 % 

83  — 87 

S3  — 

87 

4 12  0 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A " 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

f—  1 

3- 

1 

6 18  4 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 

10 

7 % 

7 & 

7 % 

10i—  lOf 

101—  101 

6 10  8 

80,000 

Do.  do.  6 % Mort.  Debs.  .. 

100 

6 % 

6 % 

5 % 

102  —108 

102  — 

L031 

4 16  10 

40,000 

Henley's  (W.  T.),  Telegraph  Works,  Ord 

6 

16% 

16  % 

16% 

16  % 

12  - 12$ 

12  — 

19| 

5 17  8 

40,000 

Do.  do.  44  % Pref 

6 

44% 

41% 

44% 

44% 

54-  54 

54- 

5) 

KIX 

4 1 10 

160,000 

Do.  do.  44  % Mort.  Deb.  Stook 

Stoob 

44% 

44% 

44% 

44% 

106  -108 

104  — 

106 

—2 

4 4 11 

60,000 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

107o 

10  % 

10  % 

10  % 

151—  164 

151- 

164 

iSro 

15^5 

6 1 3 

87,600 

)Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

S—  I 

3_ 

| 

Nil 

10,000 

1 Do.  do.  Pref.,  fully  paid  .. 

10 

6 % 

6 % 

6 % 

5 % 

44-  5 

44- 

5 

10  0 0 

600,070 

London  United  Trams.  (1901),  1 to  60,007  . . 

10 

8 % 

« % 

3 % 

Nil 

14—  24 

14- 

24 

Nil 

899,980 

Do.  do.  60,008  to  100,000 

10 

8 % 

8 % 

8 % 

Nil 

14-  24 

14- 

24 

Nil 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

6 % 

b % 

5 % 

31% 

28-  24 

28- 

24 

60/- 

13  0 10 

1,881,000 

Do,  do.  4 % 1st  Mort.  Deb.  Stoob  . . 

100 

4 % 

4 % 

% 

4 % 

66  — 69 

63  - 

66 

631 

—3 

6 13 

6,782,062 

Metropolitan  Consolidated  

100 

28% 

4 % 

4% 

4% 

36J  — 361 

364- 

37 

371 

868 

+ 1 

1 7 6 

2,640,914 

Do.  Surplus  Lands 

100 

2fi% 

2|% 

21% 

2|% 

64  — 66 

64  - 

66 

65i 

611 

4 3 4 

8,286,000 

Do.  Distriot 

100 

NU 

Nil 

Nil 

Nil 

164-  16 

16  - 

-164 

161 

124 

Nil 

891,337 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

44% 

41-  ik 

6 10  11 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

Nil 

A- 

* 

Nil 

600,000 

Do.  do,  6 % Cum.  Pref.  . . 

1 

5 % 

6 % 

6 % 

5 % 

H-  48 

44- 

11 

15*/ - 

6 3 1 

696,600 

Do.  do.  44  % Deb.  Stook  Red. 

100 

44% 

44% 

44% 

44% 

93  — 96 

93  — 

96 

95 

944 

4 13  9 

10,823,200 

Mexico  Trams  Co.,  Common  Stocb 

125  —128 

125  — 

127 

. 

#9,000,000 

Do.  1st  Mort.  60-year  6%  Gld.  Bds, 

5 % 

91  — 93 

91  — 

93 

9if 

911 

5 7 6 

246,600 

Potteries  Eleotrio  Traition  

1 

4 % 

4 % 

4 % 

Nil 

4-  | 

74— 

| 

245,500 

Do.  6 % Cum.  Pref 

1 

5 % 

6 % 

6 % 

6 % 

4—  ! 

4- 

£ 

6 17  11 

946,000 

Do.  44  % Deb.  Stocb  

100 

44% 

41% 

44% 

44% 

84  — 87 

84  - 

87 

864 

5 3‘6 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

45  % 

(74% 

15  % 

344-  36 

344  - 

36 

314 

5 O'-O 

140,0001 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

101  —103 

101  - 

101 

3 18  1 

1,000,000 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

5 % 

100  -101 

100  - 

101 

4 19  0 

2,800,000 

Do.  do.  44%  Bonds 

44% 

86  — 88 

86  — 

88 

871 

5 2a  3 

4,900,000 

Do.  do.  6%  Income  Bonds 

31—31 

81  — 

33 

32 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

Nil 

Nil 

to  % 

Nil 

i-  8 

1 — 

4 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

1 

Nil 

6 % 

6 % 

2—24 

l|  - 

21 

2 8 4 

246,496 

Do,  % 1st  Mort.  Deb.  Stocb  

4 % 

4 % 

4 % 

4 % 

74  - 79 

72  - 

77  xd 

5;  1 3 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
80,449 

9,661 
B >,876 

60.000 
80,000 
80,000 

416,730 

49,436 

176.0001 
70,696 

40.000 

400.0001 
BOO, 000 

60.000 
60,000 

850.000 

40.000 

65.000 

430.0002 

100.000 

80.000 
80,000 

4 10, 600 
• 8,150,000 
10,000 
10,000 

90.000 

16.000 
$1,3  6,000 

41.000 

90.000 
1 1,000 

70.000 
892,865 

930.000 
76,121 

286.000 

948.0002 
#6,000,000 
18,686,000 
#1,400,000 
#12,000,000 

360.000 
180,491 
181,630 

126,600 

10,869 

90.000 

60.000 
119,694 

100.000 
200,000 

40.000 

90.000 
150,00(2 

12.000 
66,000 

120,000 

142,968 

224,520 

80,000 

60,000 

276.000 

808.000 
110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  16,000 

Do.  do.  4J  % let.  deb.  etoob  . . 

Brompton  & KenB.  Eleo.  Lt.  Sap.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Prel. 

Central  Eleotrio  Supply  4 % Goar.  Deb.  Stoob 
Charing  CrosB  and  Strand  Eleotrioity  Supply 

Do,  do.  do.  4J  % Cum.  Pref. 

Do.  11  City  Dndertabing  ” 4\  % Cum.  Prl, 
Do.  do.  4 % Deb.  Stoob  Red, 

Chelsea  Eleotrioity  Supply,  Ord 

Do.  do.  4J  % Deb.  Stoob  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001— 110,696 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  8tb.|  Borip.  (isB.  at  116)  all  pd. 
Do.  44%  2nd.  Db,  Stb.,  Prov.Crts.,  allpd, 

County  of  Durham  Eleotrioal  Power,  Ord 

Do.  do.  do.  6%  Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stocb 

Do.  do.  4|  % 2nd.  Deb.  Stocb  .. 

EdmundBon’e  Eleotrio  Corporation,  Ord.  Shares  .. 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stb. 

Eleotrioal  Dev. Co. of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cam.  Pref.,  1 to  10,00# 

Do.  44  % 1st  Deb.  Stoob 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds. 
Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  Stb. 

London  Eleotrio  Snpply  Corporation,  Limited,  Ord. 
Do.  do.  do  6%  Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stb.  Red. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . . . 

Do.  4j  % Cum.  Prel.  1—71,106 

Do.  4*  % 1st  Mort.  Deben.  Stoob 

Do.  84  % Mort.  Deoen.  Stocb  Rodem. 

Mexioan  Eleotrio  Light  Co..  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stb. 

Do.  do.  6%lBt  Mtg.GoldBnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb, 

Newoastle-on-Tyne,  1 to  187,600  

Do.  6 % Pref.,  1 to  187.500 

( North  Metropolitan  Electric  Power  Supply  Co.,  1 
6 % Mortgages  (Red.),  Nos.  1 to  1,266  ] 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stoob 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  N os.l  to  100,000 

Do.  do.  6%  Deb.  Stb.  Red 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stoob  Red 

Smitbfleld  Markets  Eleotrio  Supply,  Ord.  .. 

South  London  Eleotrio  Supply,  Ord 

South  Mot.  Eleo.  Lt.  & Power,  Ord.  ..  .. 

Do.  do,  7%  Pref. 

Do.  do.  44  % 1st  Deb.  Stb 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44%  1st  Mort,  Db.  Rtk.  Rod 

Victoria  Falls  Power  Co.,  Pref.  Nos.  1 to  800,000 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref.  Re 

duced  from  6%  since  81st  Dec.,  1906) 


64% 

64% 

64% 

54% 

44-  4§ 

44-  48 

6 2 

1 

100 

44% 

44% 

44% 

44% 

91  — 94 

91  — 94 

4 13 

9 

6 

10  % 

10% 

10  % 

10  % 

64-  74 

04-  74 

6 13 

4 

6 

7 % 

7 % 

7 % 

7 % 

64-  74- 

64-  74 

. . 

« 13 

4 

100 

4 % 

4 % 

4 % 

4 % 

97  - ICO 

96  - 99 

— i 

4 0 

10 

5 

5 % 

6 % 

6 % 

6 % 

3|—  44 

.31-44 

0 1 

6 

6 

44% 

44% 

44% 

44% 

44-  4J 

44—  4f 

4 14 

9 

6 

44% 

44% 

44% 

44% 

84-  44 

3i-  44 

. . * 

6 6 

11 

100 

4 % 

4 % 

4 % 

4 % 

98  - 101 

93  —101 

8 19 

6 

6 

6 % 

44% 

44% 

8|-  31 

88-  35 

70/- 

68/14 

6 16 

2 

Stoob 

44% 

44% 

44% 

44% 

100  —108 

100  —103 

4 7 

10 

6~% 

6 % 

6 % 

6 % 

10  - 10J 

94  - lOg 

10,-1, 

% 

— i 

6 1 

8 

10 

6 % 

6 % 

6 % 

6 % 

Ilf-  12f 

Ilf  - I2f 

124 

4 12 

1 

6 % 

6 % 

5 % 

6 % 

121  -124 

121  -121 

4 0 

8 

l66 

44% 

44% 

44% 

44% 

100  -103 

100  -103 

4 7 

6 

6 

4 % 

4 % 

2 % 

14-  2 

14-  2 

5 0 

0 

6 

5 % 

5 % 

6 % 

5 % 

24  - 3| 

24-  31 

7 8 

2 

Stock 

6 % 

93J-  95* 

934-  954 
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Fluctuations  In  November. 
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ON  THE  ACTION  OF  AERIALS  IN  DIRECTED 
RADIOTELEGRAPHY. 


By  R.  E.  NEALE,  B Sc.  (Lon.),  A C.G.I. 


Accobding  to  Mr.  J.  Zmneck,  in  the  Physikalischc  Zeitsehvift,  if 

one  considers  the  bent  aerial  of  Marconi  (fig.  1),  it  is  impossible  to 
explain  its  directive  properties  if  one  admits  that  the  earth  is  a 
conductor.  In  fact,  in  this  case  the  image  of  the  antenna  may  be 
regarded  as  constituted  by  a second  aerial  of  the  same  radiating 
power  situated  as  in  fig.  2.  At  long  distances  one  would  imagine 
that  the  actions  of  the  two  horizontal  portions  would  neutralise 
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Electric  Steel  in  Canada.—  Negotiations  have  been 

completed  for  the  erection  at  Welland,  Ontario,  of  a big  electric 
steel  plant  by  a concern  incorporated  in  Canada  under  the  name  of 
the  Electric  Steel  Co.  of  Canada,  with  head  office  at  Toronto.  Work 
on  the  initial  building  will  begin  shortly.  The  daily  output  is 
expected  to  be  1,000  tons,  and  a site  of  50  acres  has  been  secured. 
The  plant  will  be  ready  before  the  opening  of  navigation.  This  will 
be  the  fi'st  electric  smelter  ia  Canada  for  commercial  purposes. 
The  electric  smelter  which  was  operated  at  Sault  Ste.  Maria  two 
years  ago  was  run  by  the  Government  for  experimental  purposes, 
under  the  direction  of  Dr.  Haanell. 


Fig.  1.  Fig.  2. 


each  other,  so  that  only  the  action  of  the  vertical  part  remains  to  be 
considered  ; this  is  clearly  the  same  in  every  direction.  Hence  one 
cannot  thus  explain  the  maximum  radiation  in  the  direction  a c. 
By  taking  account  of  the  imperfect  conduction  of  the  earth,  how- 
ever, the  explanation  of  the  phenomenon  becomes  Bimple. 

It  is  known  that  in  such  a case  as  this  the  waves  e (fig.  3)  are  not 
propagated  perpendicularly  to  the  earth,  but  are  inclined  at  an  angle 
a in  the  direction  of  motion.  It  follows  from  this  that  Poynting’s 
vector  2,  representing  the  flow  of  energy,  will  be  inclined  rela- 
tively to  the  earth  as  indicated,  fig.  3. 

On  the  other  hand,  Bince  this  energy  emanates  from  the  trans- 
mitting aerial,  one  would  expect  it  to  follow  the  path  indicated  in 


fig.  4,  and  that,  near  the  sending  aerial  a,  it  would  have  direction 
a x also  inclined  at  an  angle,  more  or  leBS  acute,  with  regard  to  the 
surface  of  the  earth. 

Nixt  considering  a bent  antenna  a g h (fig.  5) According  to 
the  above  reasoning,  which  is  quite  general,  the  energy  emissions 
in  directions  ac,  ab  are  represented  by  the  vectors  ax  ay,  and  in 
order  to  determine  whether  the  bsnt  a-rial  has  any  directive 
properties,  it  is  suffi:ient  to  compare  the  two  energy  fluxes  so 
determined. 

It  is  at  once  evident  that  for  points  p,  q sufficiently  distant  along 
directions  a x,  a y respectively  the  effects  of  conductors  a g and 
G h are  additive  as  regards  p,  but  differential  as  regards  q (Seen 
from  p the  currents  in  the  two  portions  a g,  g h of  the  aerial  have 


Fig.  5 


the  same  sense,  whereas,  seen  from  q,  they  appear  of  opposite 
BignB.)  Now  the  energy  available  at  f and  q,  provided  a p and  a q 
are  sufficiently  great,  is  proportional  to  the  square  of  the  field 
strength  (electrostatic  and  magnetic  alternately),  due  to  a g,  g h at 

these  pointB.  . 

The  energy  available  at  p is,  therefore,  considerably  greater  than 
at  q (owing  to  the  above  additive  effect),  and  hence  the  range  of 
operation  is  greatest  in  direction  a c,  a ri  suit  of  theory  which  is 
perfectly  confirmed  by  practice.  So  far  no  account  has  been  taken 
of  earth  currents;  these  currents  may  be  divided  as  at  ii,  12  (fig-  5) 
for  the  purposes  of  the  present  consideration.  The  action  of  I]  is 
clearly  to  reduce  that  of  the  conductor  h o,  while  i2  aids  the  effect 

of  the  latter.  . . 

Since  n is  always  > i2,  the  action  of  earth  currents  is  in  general 
to  impair  the  directive  properties  of  the  antenna,  and  by  placing 
in  the  earth  a conductor,  connected  to  the  aerial,  and  pointing  in 
direction  a c,  one  would  expect  an  increase  in  the  directive  power 
of  the  system  (owing  to  the  relative  increase  of  i2).  This  beneficial 

effect  has  been  experimentally  confirmed. 

According  to  the  author  it  is  possible  to  explain  the  directive 
properties  of  systems,  other  than  Marconi’s  bent  aerial,  in  precisely 
similar  manner.  A complete  mathematical  treatment  of  the 
problem  is  hardly  possible  on  account  of  the  complex  conditions 
obtaining. 


912 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,671,  Deohmbeb  3,  1909. 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 


Summer  Meeting  in  the  Midlands. 


The  distinction  of  bringing  into  existence  the  first  local  section  of 
the  Junior  Institution  of  Engineers  has  been  gained  by  the 
members  at  Birmingham.  In  recognition  of  the  success  of  their 
efforts  the  Council  determined  that  the  week’s  summer  meeting 
of  1909  should  be  held  in  the  Midlands,  with  Birmingham  as  a 
central  rendezvous,  although  Leamington  was  chosen  for  head- 
quarters. 

On  the  morning  of  August  14th  the  official  reception  by  the 
Mayor  of  Leamington  took  place  in  the  Corporation’s  Royal  Pump 
Room  ; a tour  of  inspection  was  made  of  the  various  baths  and 
appliances,  &c.,  which  are  available,  and  all  the  machinery  and 
plant  was  shown.  The  high-tension  D’Arsonval  Gaiffe  apparatus 
naturally  attracted  great  attention.  Current  for  it  is  supplied  by  a 
13-kw.  dynamo,  which  is  also  used  for  electric  lighting  and  power 
throughout  the  buildings.  The  afternoon  was  spent  in  a visit 
to  Warwick  Castle.  A close  examination  of  the  celebrated  War- 
wick Vase,  which  is  denied  to  the  ordinary  visitor,  was  much 
appreciated. 

The  strictly  technical  part  of  the  programme  opened  in  Birming- 
ham on  the  following  Monday  morning,  one  division  proceeding  to 
Messrs.  Gillott  & Sons’  steel  pen  manufactory  at  Hockley,  while 
another  visited  Messrs.  Muntz’s  Metal  Works,  French  Walls,  under 
the  guidance  of  Sir  Gerard  Muntz.  At  the  pen  works  all  the  pro- 
cesses of  manufacture  were  explained.  The  slitting  is  accomplished 
by  means  of  shearing  machines,  so  delicate  in  their  operation  that 
it  is  possible  with  them  to  place  six  distinct  slits  in  the  width  of 
an  ordinury  point. 

The  variety  of  purposes  for  which  Muntz  metal  is  employed,  as 
exemplified  by  the  numerous  articles  forming  the  output  of  the 
French  Walls  works,  was  most  striking.  The  works  cover  about 
11  acres  of  land.  The  original  works  were  a part  of  the  Soho 
Foundry,  where  James  Watt  developed  and  perfected  his  first 
steam  engine.  An  aluminium  foundry  now  forms  an  important 
part  of  the  works,  castings  for  motor-cars  being  produced.  As 
early  as  1892  the  company  determined  to  concentrate  all  their 
power  plant  in  one  central  electric  and  hydraulic  power  station, 
and  clear  away  all  the  small  separate  units.  This  conversion 
occupied  four  years  and  was  based  on  the  most  modern  practice. 

Mr.  George  Tangye  showed  his  interest  in  the  visit  of  the 
Institution  to  Birmingham  by  kindly  arranging  for  the  members  to 
be  shown  over  the  James  Watt  Museum  adjoining  Messrs.  Tangye’s 
works,  and  Watt’s  attic  workshop  at  Heathfield  Hall,  now  the 
residence  of  Mr.  Tangye.  Needless  to  say  the  young  engineers  felt 
honoured  at  these  opportunities  of  doing  homage  to  the  memory  of 
their  great  master.  The  original  letter  books  of  the  firm  of  Boulton 
and  Watt  were  seen,  dated  1775,  also  original  drawings  by  James 
Watt  illustrating  different  types  of  early  condensing  engines,  and 
there  were  numerous  patent  specifications,  and  quaintly  worded 
reports. 

The  programme  for  the  following  morning  took  the  form  of  an 
invitation  from  the  Birmingham  Local  Section  to  visit  works  at 
Redditch  and  to  a complimentary  luncheon  in  the  Masonic  Hall. 
The  party  motored  from  Leamington,  through  delightful  scenery, 
and  on  arrival  at  Redditch  inspected  Messrs.  Shrimpton  & Sons’ 
needle  manufactory  and  Messrs.  J.  Warner  & Sons’  fish  hook,  fishing 
rod,  and  fishing  tackle  works.  At  the  luncheon  the  chairman  of  the 
local  section,  Mr.  F.  S.  Pilling,  M.I.Mech.E.,  presided.  One  or 
two  appropriate  toasts  followed,  during  which  the  gratification  felt 
by  the  members  of  the  local  Section  in  taking  part  in  the  welcome 
of  the  Institution  to  the  Midlands  was  expressed,  and  the  acknow- 
ledgments of  the  guests  were  conveyed  by  Mr.  F.  R.  Durham,  the 
chairman.  The  afternoon  was  occupied  in  honouring  the  various 
objects  of  Shakesperian  interest  at,  and  in  the  neighbourhood  of, 
Stratford-on-Avon. 

On  Wednesday  the  programme  comprised  a visit  to  the  new 
buildings  of  Birmingham  University,  the  works  of  the  Austin 
Motor  Co.  and  those  of  the  Birmingham  Small  Arms  Co.  A flset 
of  motor-cars,  kindly  provided  by  the  Austin  Co.,  met  the  party  on 
their  arrival  at  Birmingham,  for  their  conveyance  to  the  University 
and  use  throughout  the  day,  a compliment  which  was  much  appre- 
ciated. Prof.  F.  W.  Burstall,  M.A.,  head  of  the  Mechanical 
Engineering  Department  of  the  University,  received  the  members 
in  the  Great  Hall,  and,  aided  by  Mr.  Kipps,  of  the  Electrical 
Engineering  Department,  showed  them  round,  pointing  out  the 
very  many  features  of  engineering  interest  to  be  observed  in  the 
equipment  of  the  extensive  buildings.  The  colossal  horizontal 
300-ton  testing  machine,  made  by  Messrs.  W.  & T.  Avery,  Ltd., 
naturally  attracted  considerable  attention.  Some  idea  of  its 
magnitude  may  be  gathered  from  the  statement  that  the  maximum 
length  for  tension  specimen  is  28  ft. ; for  compression,  30  ft.  ; and 
span  for  bending,  20  ft.,  and  that  the  overall  dimensions  of  the 
machine  are:  length,  (!8  ft.  ; height,  13  ft. ; its  width  varying  from 
7 to  12  ft.  The  wedge  grips  can  take  specimens  3#  in.  diameter, 
or  6 in.  by  2^  in.  flat.  The  electrical  engineering  department  is 
equipped  with ’machines  and  apparatus  of  different  types,  giving 
both  direct  and  alternating  current  of  various  voltages,  &c.  The 
power  station  supplies  electricity,  gas,  and  steam  to  the  main 
buildings,' and  is  also  equipped  as  a heat  laboratory. 

The  section  of  .the  party  visiting  the  Austin  motor-car  works 
found  the  inspection  of  great  interest.  These  splendidly  equipped 
works  are  capable  of  dealing  with  all  the  operations  necessary 
in  the  production  of  the  car  throughout,  not  only  of  the  chassis,  but 
of  the  body  and  fittings  complete.  The  demand  for  the  vehicles 


has  been  such  that  during  the  past  two  years  the  area  of  the  works 
has  had  to  be  more  than  doubled. 

At  the  works  of  the  Birmingham  Small  Arms  Co.,  at  Small  Heath, 
the  members  had  shown  to  them  the  ingenious  machinery  used  in 
the  manufacture  of  rifles  and  cycle  components.  The  workshops 
contain  over  5,000  machines,  the  bulk  of  which  are  self-feeding  and 
semi-automatic,  whilst  both  cycle  and  gun  departments  have  their 
own  sets  of  automatic  machines  for  screw  making  and  small  com- 
ponents. 

Thursday  was  devoted  to  Coventry,  Messrs.  Herbert’s  tool  works 
and  the  Triumph  Cycle  Co.’s  Works  being  visited  in  the  morning, 
and  Messrs.  Rotherham’s  watch  factory  and  the  Corporation  gas 
works  in  the  afternoon.  The  well-known  tool  works  were  founded 
by  Mr.  Alfred  Herbert  in  1889.  The  development  of  the  firm  has 
been  continuous  and  rapid,  and  at  the  present  time  1,500  men  are 
employed.  The  various  machines  turned  out  are  manufactured  in 
quantities,  no  special  tools  other  than  those  required  on  the  plant 
being  built. 

At  the  Triumph  Cycle  Works  the  members  found  no  difficulty  in 
fully  occupying  the  two  hours  allotted  to  the  visit ; indeed,  the 
contents  of  the  various  shops  proved  so  interesting  that  some  reluc- 
tance to  leave  was  shown  at  the  conclusion. 

The  two  divisions  which  had  been  formed  for  these  visits  united 
afterwards  at  the  Masonic  Hall  as  the  guests  of  the  Triumph  Cycle 
Co.,  with  Mr.  A.  Friedlander  in  the  chair.  After  luncheon,  several 
complimentary  speeches  were  made,  and,  dividing  again,  one  party 
proceeded  to  Foleahill  to  inspect,  under  the  guidance  of  Mr.  F.  W. 
Stevenson,  M.Inst  C.E.,  the  engineer  to  the  gas  department,  who 
designed  them,  the  gas  works  of  the  Coventry  Corporation,  whilst 
another  group  were  shown  over  Messrs.  Rotherham  & Sons’  watch 
factory  and  motor  accessories  works.  The  part  that  electricity  is 
playing  in  connection  with  the  manufacture  of  gas  was  well 
exemplified  at  Foleshill.  In  the  retort  house,  containing  256 
retorts  of  the  horizontal  type,  were  seen  two  Fiddes-Aldridge 
simultaneous  stoking  machines,  driven  by  electric  motors.  The 
electric  generating  plant  consists  of  two  sets  of  75  h.p.  gas  engines 
and  dynamos,  the  power  house  constituting  quite  a prominent 
feature  in  the  works.  The  watch  factory  visited  dates  back  to  the 
year  1750,  and  possesses  a high  reputation  amongst  the  Coventry 
works.  A fine  factory  has  been  equipped  for  the  production  of 
English  lever  watches  of  the  finest  quality  and  finish.  It  was 
pointed  out  that  there  are  some  1,400  distinct  operations  in  making 
a Rotherham  watch,  and  some  73  assembling  processes.  In 
addition  to  watches,  a large  quantity  of  motor  fitments  are  alBo 
turned  out. 

Messrs.  Cadbury  Bros.’  celebrated  cocoa  and  chocolate  manu- 
factory at  Bournville  was  visited  on  the  following  morning,  Friday. 
The  engineer  welcomed  the  members  on  arrival,  and  arranged  for 
the  features  of  engineering  interest,  of  which  there  are  many,  to  be 
shown,  the  power  house  and  refrigerating  plant  receiving  particular 
attention.  It  appears  that  the  Institution  is  the  first  technical  body 
that  has  been  so  privileged,  a compliment  duly  acknowledged  by 
the  chairman  in  speaking  at  the  luncheon  to  which  the  members 
were  subsequently  entertained  by  the  firm.  For  the  afternoon 
there  were  visits  to  Messrs.  Elkington's  electro-plating  works,  and 
the  crystal  glass  works  of  Messrs.  F.  and  C.  Osier.  It  may  be  added 
that  the  electro-plating  and  electro-depositing  departments  are 
believed  to  be  the  largest  and  most  completely  furnished  in  the 
world. 

On  Friday  evening  the  Institution’s  summer  dinner  was  held  at 
the  Great  Western  Restaurant,  and  was  well  attended,  a number 
of  local  members  being  included  in  the  gathering.  The  chairman 
presided,  and  amongst  the  guests  were  Mr.  W.  Deabin,  President 
of  the  Birmingham  Association  of  Engineers ; Mr.  Kipps,  of  the 
University ; Mr.  R.  Kirton,  Mr.  Thos.  Berridge,  Mr.  F.  J.  By  water, 
and  Mr.  F.  S.  Pilling. 

On  the  following  morning  the  electrical  signalling  apparatus, 
installed  by  Messrs.  Siemens  Brothers  at  Snow  Hill  Station  for 
the  Great  Western  Railway  Co.,  was  seen,  Mr.  L.  M.  Ferreira 
explaining  its  construction  and  operation  ; and  afterwards  the 
Summer  Lane  generating  station  of  the  Birmingham  Corporation’s 
Electricity  Department  was  visited  under  the  guidance  of  the 
resident  engineer,  Mr.  Kemp. 

With  this  electrical  visit  the  programme  for  the  week  closed, 
leaving  impressions  of  time  very  agreeably  spent,  and  recollections 
of  many  courtesies  extended  by  those  through  whose  ready  assist- 
ance the  arrangements  for  it  had  been  made.  May  the  Junior 
Engineers  experience  many  another  such  summer  assembly. 


PROCEEDINGS  OF  INSTITUTIONS. 


The  Present  Aspect  of  Electric  Lighting1. 

By  H.  W.  Handcock  and  A.  H.  Dykes,  Members. 

(Abstract  of  paper  read  before  the  Institution  of  Eleotbioal 
Engineers,  London , November  25th,  1909  ) 

Singe  we  wrote  our  paper  on  “ Electricity  Supply  and  Metallic- 
Filament  Lamps,”  two  years  have  elapsed.  Extraordinary  progress 
has  been  made  by  the  lamp  makers  in  the  interval.  Iu  an  installa- 
tion of  G53  lamps,  one  of  the  first  to  be  fitted  with  transformers  and 
25-volt  lamps,  in  April,  1908,  the  original  100-volt  carbon-filament 
lamps  were  replaced  by  10-c  p.  25-volt  tungsten  lamps.  Careful 
note  has  been  kept  of  the  number  of  lamps  renewed  since  then, 
from  which  it  appears  that,  including  breakages,  the  average  life 
has  been  1,280  hours,  although  they  are  frequently  over-run. 


Voi.  65.  No.  1,671,  decembbb  3, 1909.]  THE  ELECTRICAL  REVIEW. 


913 


In  another  case,  105-volt  lamps  of  25  and  32  o.f.  were  substituted 
for  the  original  carbon  lamps.  At  the  end  of  1,083  hours  of  actual 
use,  out  of  980  lamps  by  various  leading  makers  installed,  70  per 
cent,  were  still  burning.  Individual  lamps  under  t e st  conditions 
have  shown  far  better  results,  but  the  above  figures  are  a fairly 
reliable  indication  of  what  may  be  expected  under  ordinary 
conditions. 

The  price  of  wire  lamps  has  also  been  reduced,  and  the  100- volt 
25-c.p.  lamp  which  two  years  ago  cost  4s.  is  now  listed  at  3s.  Having 
regard  to  the  longer  life  of  the  new  lamps,  they  are  thus  but  little 
more  expensive  than  carbon  lamps.  At  least  one  well-known  maker 
has  now  succeeded  in  producing  a 16-c.p.  24-watt  lamp  for  200  volts, 
which,  we  are  informed,  will  be  on  the  market  very  shortly  at  the 
price  of  5s.  We  have  had  some  of  these  lamps  in  actual  use  for 
some  months  past  with  very  satisfactory  results,  and  we  have  seen 
in  operation  a 10  o.p.  200-volt  lamp  taking  only  15  watts. 

In  our  1908  paper  we  ventured  to  suggest  that  the  effect  on  those 
stations  relying  on  a purely  lighting  load  would  be  disastrous 
unless  some  steps  were  taken  to  alter  the  method  of  charging. 

The  results  of  the  past  two  years  have  only  served  to  strengthen 
ub  in  our  belief  that  the  flat- rate  system  fails  to  meet  the  conditions 
that  now  obtain,  and  that  only  by  the  adoption  of  some  system 
which  secures  to  the  undertaking  a definite  minimum  return  from 
each  consumer  based  on  the  rate  at  which  he  contracts  to  take  energy 
can  pnrely  lighting  stations  be  profitably  run. 

In  one  station  of  this  kind  serving  a London  suburb,  a large 
proportion  of  the  consumers  were  “free  wired.”  The  price  of 
current  was  5id.  per  unit  for  this  class  of  consumer,  and  a deficiency 
charge  was  made  in  addition  of  Id.  per  unit  for  every  unit  by 
which  the  consumption  was  less  than  18  units  per  lamp  per 
annum. 

Last  year  it  was  decided  to  allow  such  consumers  to  have  trans- 
formers and  metallic- filament  lamps,  it  being  stipulated  that  no 
lamps  of  less  than  16  c.p.  would  be  supplied.  At  the  aame  time 
the  terms  were  altered  to  a fixed  wiring  charge  of  2s.  per  annum 
per  lamp  installed  and  5d.  per  unit  for  energy  consumed. 

The  results  are  instructive.  In  the  case  of  those  consumers  who 
have  taken  advantage  of  the  new  arrangement,  it  is  found  that 
formerly  their  lamps  averaged  12  c.p.  and  their  consumption  per 
lamp  installed  was  15'6  units  per  annum. 

This  gave  a revenue ptr  lamp  connected  (averaging  12  c.p.)  of: — 

s.  d. 

15'6  units,  at  5d.  (as  for  privately  wired  consumers)  6 6 

Meter  rent  ...  ...  ...  ...  0 4J 

WiriDg  rental  (deficiency  charge  + Jd.  per  unit)  ...  0 10£ 


7 9 


8ome  of  them  have  not  been  changed  over  for  a complete  year 
yet,  but  assuming  that  the  uncompleted  quarter  of  the  year  will 
bear  the  same  ratio  to  the  earlier  part  as  in  previous  years,  the 
results  due  to  the  change  will  be — 


Average  candle-power  per  lamp,  16. 

Average  consumption,  including  transformer  losses, 

9 8 units  

Meter  rent  

Wiring  rental 


s.  d. 

4 1 
0 3 
2 0 


6 4 


r 


I 


In  spite,  therefore,  of  the  wiring  rental  being  increased,  in  spite 
of  an  increase  in  the  illumination  of  33  per  cent.,  the  inclusive 
receipts  per  lamp  have  fallen  from  7s.  9d.  to  6s.  4d. 

The  reduction  in  consumption  is  obviously  greater  in  the  case  of 
privately  wired  consumers,  on  whom  no  restrictions  can  be  placed 
as  to  the  minimum  candle-power  of  the  lamp3  they  use,  and  it  may 
be  taken  as  certain  that  in  future  the  consumption  per  lamp 
installed  amongst  this  class  will  be  of  the  order  of  6 to  7 units, 
whilst  in  many  cases  it  will  fall  to  as  low  as  3 or  4. 

Even  at  8d.  per  unit  a 10-light  consumer  having  a total  consump- 
tion of  30  units  per  annum  cannot  be  remunerative. 

In  the  district  from  which  the  above  instances  are  taken  the 
price  of  gas  is  2s.  61.  per  1,000  cb.  ft.,  and  it  was  found  that  in 
small  premises  the  cost  for  lighting  only,  exclusive  of  cooking,  but 
including  the  meter  rent,  averaged  12s.  2d.  per  gas  burner  per 
annum,  whilst  many  were  as  high  as  £1. 

Surely  there  is  something  wrong  when,  in  the  same  district,  elec- 
tricity yields  only  4s.  4d.  per  lamp  and  gas  12s.  2d. 

In  most  cases  a 25-c.p.  30- watt  metallic-filament  lamp  will 
satisfactorily  replace  an  ordinary  gas  burner  such  as  is  normally  in 
use.  For  domestic  purposes  the  25-c  p.  electric  lamp  is  a satisfactory 
unit  of  illumination,  and  if  it  is  more  economical  than  the  so-called 
60-c  p.  gas  light,  the  consumer  will  take  it.  Given  a proper  method 
of  charging,  this  can  be  done  in  such  a way  as  to  prove  very  remunera- 
tive to  the  electric  light  undertaking. 

With  the  flat-rate  system  of  charging  the  long-hour  consumer  at 
present  uses  gas.  One  reason  for  this  is  that,  owing  to  the  loss 
made  by  the  electric  light  undertaking  on  the  short-hour  consumer, 
it  is  necessary  to  keep  up  the  price  all  round,  and  the  competitive 
illuminant  benefits. 

Let  such  a consumer  use  gas  or  candles,  and  let  us  concentrate 
our  efforts  on  the  long-hour  man,  who  gives  us  a greater  number  of 
working  hours  over  which  to  earn  interest  on  our  capital.  At  the 
moment  it  is  generally  the  other  way  round,  and  electricity  is  given 
the  unremunerative  short-hour  lamps  because  the  present  tariffs  make 
the  cost  of  long  hov.r  lamps  too  high. 

In  the  case  of  the  suDurban  station  mentioned  above,  the  stand- 
ing charges  per  kilowatt  of  consumers’  demand  amount  to  £17,  and 


the  running  costs  to  0'4d.  per  unit.  Assuming  that,  under  a system 
devised  to  attract  a different  class  of  consumer,  as  many  as  80  per 
cent,  of  the  lamps  installed  come  on  the  peak  (the  average  in  the 
district  at  present  is  30  per  cent.),  the  standing  charges  per  30-watt 
lamp  would  be — 

s.  d. 

£17  X 20  X 30  X 0-8  -T-  1,000  = 8 2 

If  the  lamps  were  used  for  400  hours,  the  running 

charges  would  be  400  X 30  X 0‘4  -f-  1,000  = 0 5 

Total 8 7 

If  they  were  used  for  2,000  hours,  the  running  charges 
would  be — 

2,000  X 30  X 0'4  -T-  1,000  = 2s., 

or  a total  of  10s.  2d.  Whether  the  lamps  be  used  for  400  or  for 
2,000  hours,  therefore,  only  makes  a difference  of  Is.  7d. 

The  difference  in  cost  is  so  little,  and  the  business  advantages,  from 
the  point  of  view  both  of  the  station  and  of  the  consumer,  of  a fixed 
charge  are  so  great  that  we  consider  it  preferable  to  make  a fixed 
charge  per  lamp  per  annum,  irrespective  of  the  number  of  hours 
during  which  the  lamps  are  used. 

It  obviously  does  not  pay  to  go  to  the  expense  of  putting  in  a 
meter,  providing  a staff  to  read  it  and  keep  it  in  repair,  and  a staff 
of  clerks  to  make  out  the  accounts,  in  order  to  check  such  small 
variations  in  revenue,  more  particularly  if  the  relative  importance 
of  the  standing  charges  be  still  further  increased  by  the  station 
supplying  the  interior  wiring. 

It  may  be  objected  that  if  there  be  no  meter  and  no  restrictions, 
the  consumer  will  waste  the  commodity.  If  the  objection  were 
valid,  the  present  system  of  water  supply  in  London  would  be  an 
impossibility.  It  must  not  ba  forgotten,  further,  that  the  longer  the 
lamp3  are  used  the  greater  the  cost  to  the  consumer  of  lamp 
renewals,  which  thus  acts  to  a certain  extent  automatically  as  a 
check. 

As  the  station  is  charging  per  lamp,  it  must  obviously  also  have 
some  check  on  the  consumer  in  order  that  he  may  not,  for  instance, 
substitute  a i00-o  p.  lamp  for  the  25-c.p.  lamp  allowed  for.  We 
prefer  to  do  this  by  using  special  lamp-holders  such  that  only 
lamps  which  are  sold  by  the  station  or  its  agents  can  be  used.  The 
consumer  who  comes  back  too  often  for  lamp  renewals  will  thus  be 
detected  and  dealt  with  accordingly,  if  it  ba  found  that  he  is  wasting 
current. 

Taking  the  average  life  of  the  lamps  at  1,200  hours,  they  would 
use  in  that  time,  say,  36  units  per  25-c.p.  lamp.  This  at  0’4d.  per 
unit  represents  Is.  2Jd,,  and  where  the  station  sells  the  lamps,  the 
profit  on  their  sale  would  to  a great  extent  automatically  compen- 
sate for  the  wastefulness  of  any  of  its  consumers. 

It  is  obvious,  therefore,  that  even  with  a wasteful  consumer  the 
station  could  not  lose  much,  and  a meter  can,  if  desired,  be  put  in  to 
check  in  special  cases  any  consumer  suspected  of  wilful  waste.  For 
the  reasons  above  set  forth,  we  believe  that  all  stations  having  nor- 
mally low  running  costs  could,  with  great  advantage  to  themselves, 
supply  the  long-hour  consumer,  who  at  present  generally  uses  gas, 
at  a fixed  charge  per  lamp  per  annum,  which  would  be  well  below 
what  he  is  at  present  paying.  A fair  average  price,  inclusive  of 
wiring  rental,  appears  to  us  to  be  12s.  per  30-watt  lamp  per  annum 
for  a continuous  supply,  and  10s.  per  annum  for  a “ dusk  to  dawn  ” 
supply. 

This  system  we  call  the  " contract  ” system,  to  distinguish  it  from 
the  “ contract  demand  ” system. 

The  proposal  is,  of  course,  by  no  means  new,  but  it  was  practi- 
cally an  impossible  one  as  long  as  we  were  restricted  to  the  carbon- 
filament  lamps.  The  introduction  of  the  wire  lamp  and  the  great 
reduction  in  the  running  costs  during  the  past  few  year3  have,  as 
we  endeavour  to  show,  entirely  altered  the  position.  Credit  must 
ba  given  to  Mr.  Wilkinson,  of  Harrogate,  for  being  one  of  the  first 
to  appreciate  the  altered  position  of  affairs,  he  having  introduced 
into  his  district  the  principle  of  charging  small  consumers  a 
fixed  sum  of  11s.  per  lamp  per  annum. 

A few  months  ago,  in  a suburban  district  where  at  the  moment 
there  were  no  electric  light  mains,  a small  house  and  a small  shop 
were  " free  wired  ” at  our  suggestion.  Tne  living  rooms  had  a 
single  25  c.p.  wire  lamp  fixed  close  to  the  ceiling,  which  we  find 
gives  a very  pleasant  light  in  all  parts  of  the  room.  The  smaller 
bedrooms  had  a 10  or  16  c.p.  light. 

A canvasser  was  sent  round  the  neighbourhood  asking  the  inhabi- 
tants to  inspect  the  installation,  and  on  calling  they  were  informed 
that  the  electric  light  company  would  wire  their  houses  free  of 
initial  expense  in  a similar  manner  to  that  before  them,  and  make 
an  inclusive  charge  of  10s.  per  lamp  per  annum  to  cover  the  wiring 
rental  and  the  right  to  use  the  lamps  as  required  from  dusk  to  dawn, 
and  during  periods  of  unusual  darkness. 

Tne  canvasser  was  only  employed  for  a short  period,  but  he 
secured  signed  applications  for  some  2.0„0  lamps. 

We  are  of  opinion  that  in  the  future  purely  lighting  stations  will, 
in  order  to  secure  the  necessary  large  number  of  new  consumers,  be 
absolutely  forced  to  undertake  the  wiring  of  houses  and  to  supply 
lamps— in  fact,  to  sell  light,  and  not  electrical  energy.  By  this 
means  any  improvement  in  the  efficiency  of  the  lamp  will  be  of 
benefit  to  the  stations  and  not,  as  at  present,  a loss  to  them.  It 
is  all-important  that  the  cost  of  wiring  should  be  reduced,  and 
that  the  cost  of  services  be  brought  down  also.  On  a.c.  systems 
some  form  of  concentric  wiring  with  earthed  outer  is  not  only  the 
cheapest,  per  se,  but  enables  considerable  economies  to  be  effected 
in  other  directions.  Only  single-pole  switches  and  fuses  are 
required,  and  the  insulation  of  the  one  pole  can  be  abolished  or 
reduced  to  a very  small  amount.  Since  the  advent  of  tbe  wire 
lamp  a large  number  of  concentric  wiring  installations  with  earthed 
outer  have  been  put  in,  using  a double-wound  transformer,  so  that 
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the  supply  mains  are  absolutely  distinct  and  separate  from  the 
interior  wiring. 

The  cost  of  a double-wound  transformer  is  now  so  low  that  the 
saving  on  the  first  cost  of  the  lamps  is  sufficient  in  most  cases  to 
cover  it,  whilst  the  saving  in  renewal  of  lamps,  coupled  with  the 
efficiency  of  the  lower  voltage  lamps,  amply  suffices  to  meet  the 
cost  of  the  magnetisation  units.  Hence  the  difference  in  cost  of 
wiring  due  to  fhe  use  of  one  wire  instead  of  two  is  pure  gain. 

There  is  nothing  to  prevent  the  whole  terrace  of  houses  from 
being  wired  from  a single  transformer  fixed  on  the  outside  wall  of 
the  building,  thus  making  one  service  supply  a large  number  of 
houses. 

The  wiring  can,  by  adopting  one  or  other  of  the  new  systems,  be 
brought  down  to  10s.  to  12s.  per  light,  or,  say,  Is.  3d.  per  annum 
for  upkeep,  interest  and  sinking  fund. 

We  have  seen  above  that  even  where  the  standing  charges  amount 
to  £17  per  kw.  of  consumers’  maximum  demand,  a figure  which  is 
not  likely  to  be  exceeded  by  many  stations,  and  allowing  for  80  per 
cent  of  the  lights  installed  being  on  at  once,  a 30-watt  lamp  can  be 
supplied  for  from  8s.  7d.  to  10s.  2d.,  or,  including  the  free  wiring, 
for  9s.  lOd.  to  11s.  5d.  per  annum.  It  is  not  likely  that  the  average 
burning  hours  will  be  as  high  as  2,000,  so  that  it  is  evident  that  an 
ordinary  long- hour  consumer  can  be  supplied  under  these  conditions 
fcr  a sum  not  exceeding  10s.  to  12p.  per  30-watt  lamp.  As  it  is  not 
proposed  to  put  30-watt  lamps  in  the  smaller  rooms,  a 10s.  inclusive 
charge  would  in  many  cases  be  amply  justified. 

Particularly  with  a small  alternating-current  station,  great 
economies  can  be  effected  if  a supply  be  only  given  from  dusk 
to  dawn,  the  station  being  shut  down  during  the  daytime,  and  pro- 
visions are  made  under  the  Board  of  Trade  Regulations  whereby 
consent  to  this  may  be  obtained.  By  using  internal  combustion 
engines,  current  can  be  quickly  turned  on  in  the  case  of  fog  or 
unusual  darkness,  under  which  conditions  a supply  is  given. 

In  three  districts  for  which  provisional  orders  have  been  recently 
obtained,  it  is  proposed  to  work  on  this  plan,  and  the  necessary 
consents  have  in  each  case  been  given  by  the  local  authcrity. 

Whilst  in  most  districts  it  wilt  pay  a man  with  only  a few  lights 
to  use  electricity  at  the  above  price,  the  man  with  50  lamps  would 
find  the  charge  too  high. 

To  meet  this  difficulty,  we  put  in  a limit  indicator,  ask  the  con- 
sumer to  switch  on  the  maximum  number  of  lamps  he  wishes  to 
use  at  once,  and  charge  him,  say,  12s.  per  30-watt  lamp,  calculated 
on  the  number  to  which  the  limit  indicator  is  set,  and  2s.  per  lamp 
on  the  remainder  to  cover  the  wiriDg  charges.  He  thus  settles  his 
own  diversity  factor  and  is  charged  accordingly. 

This  enables  him  to  put  in  lamps  where  he  naturally  would  not 
use  them  if  he  had  to  pay  full  price  on  all  lamps,  and  at  the  same 
time  obviates  the  absurdity  one  so  often  sees,  viz.,  a station  pro- 
viding capital  for  free-wired  lamps  which  do  not  even  pay  the 
annual  wiring  charges. 

We  venture  to  think  that  the  future  cf  electric  lighting  lies 
more  especially  amongst  those  consumers  whom  gas  has  hitherto 
claimed  entirely  as  its  own. 

Comparing  the  present  proposals  with  the  conditions  obtaining 
only  three  years  ago,  what  do  we  find  ? The  standing  charges  of 
the  station  and  mains  per  unit  of  candle-power  capacity  have,  by 
means  of  the  wire  lamp,  been  reduced  by  nearly  two-thirds.;  by 
using  double-wound  transformers,  interior  winding  becomes  single 
wire  instead  of  double  ; a main  lead  consisting  of  a single  No.  18 
wire  can,  at  100  volts,  supply  all  installations  of  20  16-c.p.  lamps 
or  under  ; the  old  double-pole  distribution  fueeboard  is  replaced 
by  a Bingle  5-ampere  fuse;  the  meter  becomes  a memory  of  the 
past ; a Bingle  service  supplies  a terrace  of  houses,  and  electric 
light  commends  itself  to  all  long-hour  consumers  on  the  score  of 
price  independently  of  other  considerations. 

Appendixes  are  added  giving  typical  gas  consumers’  accounts, 
and  estimates  for  the  capital  cost,  and  working  resulfs  of  small 
electricity  works  run  on  the  lines  suggested. 


Mb.  George  Wilkinson  (Harrogate),  who  opened  the  discussion, 
Baid  he  had  been  struck  by  the  idea  that  the  authors  had  written  the 
paper  from  a company's  or  profit  point  of  view,  rather  than  from 
the  municipal  standpoint.  In  many  cases  it  was  true  that  the  new 
lamp  had  reduced  the  station  output,  but  at  Harrogate,  where  they 
had  replaced  half  their  carbon  lamps  by  metal-filament  ones,  the 
past  seven  months’  station  output  was  only  2 per  cent,  down,  a9 
compared  with  fhe  same  period  in  the  previous  years.  During 
October  he  had  added  622  new  lamps,  and  he,  personally,  did  not 
fear  as  to  the  future.  The  demand  indicator  system  was  too  com- 
plicated for  the  small  consumer,  and  the  authors  bad  come  to  the 
same  conclusion  as  himself,  that  it  was  necessary  to  have  a fixed 
price  per  lamp.  At  Harrogate,  where  this  system  had  been  tried, 
the  demand  indicator  consumer  paid  on  the  average  7s.  7d.  per 
lamp  per  annum,  and  the  flat-rate  consumer  average  7s.  6d.,  the 
fixed-charge  consumer  was  charged  lls.  per  lamp  per  annum,  based 
on  eight  hours  per  day  buining.  He  thought  the  wisdom  of  this 
charge  was  proved  by  the  authors’  figures.  The  consumer  paid  in 
advance,  this  being  necessary  with  small  houses,  and  he  had  only 
three  Bimple  conditions  to  conform  to,  viz,  that  he  uses  the  light 
only  in  the  evening  or  when  it  is  dull  ; that  he  us<s  the  supply  for 
lighting  only  ; and  that  the  apartments  Bball  not  require  artificial 
lighting  during  the  daytime.  In  connection  with  his  scheme  he 
had  had  some  difficulty  in  finding  a suitable  current  limiter  for 
from  two  to  fix  lamps : he  was  able  to  get  houses  wired  at  8s.  fid. 
to  9b.  per  point,  and  the  tenant  paid  5s.  Gd.  per  point,  for  lamp, 
shade,  Ac.  The  house  services  were  now  costing  from  50s.  to  COs. 
each,  including  the  cost  of  the  limiter,  and  the  rental  of  the  houses 
supplied  was  approximately  7s.  Gd.  per  week 


a Mr.  B,  Pierce  (Cambridge)  said  he  found  it  difficult  to  reduce 
the  cost  of  wiring,  including  the  lamp,  below  £1  per  point.  As  the 
total  revenue  per  lamp  in  many  cases  was  only  3s.  (and  his  company 
worked  at  a profit),  it  seemed  that  in  the  case  of  good  consumers,  it 
would  be  easy  to  reduce  the  charges  below  that  stated.  The  metal 
lamp  certainly  brought  in  new  consumers  ; he  had  connected  6,000 
30-watt  lamps  recently,  due  to  the  cheapening  of  the  light,  and 
considered  that  the  new  lamp  would  be  advantageous  in  the  end. 

Mr.  W.  R.  Cocpeb  suggested  that  screw  sockets  might  be  used  in 
connection  with  the  authors’  proposals,  with  a view  to  ensuring  that 
lamps  were  not  changed.  There  was  a great  drawback  in  using 
only  25  volts  on  house  circuits,  in  that  there  was  no  chance  of 
adding  heating  appliances,  &c.  He  was  sure  that  metal  lamp 
prices  would  continue  to  fall,  and  it  seemed  that  if  it  were  possible 
to  use  100- volt  circuits  and  overhead  transmission  in  certain  dis- 
tricts, it  would  much  facilitate  cheap  supply.  It  was  a common 
mistake  to  use  metal-filament  lamps  with  clear  globes,  as  the  high 
intrinsic  brilliancy  of  the  filament  rendered  some  protection  to  the 
eye  necessary. 

Mr.  C.  H.  Wordingham  said  that  nothing  had  been  added  to  Dr. 
John  Hopkinson's  paper  on  charging,  which  showed  that  a sliding 
scale  was  the  only  equitable  system  of  charging.  He  entirely  dis- 
agreed with  the  authors’  contract  demand  system,  as  he  considered 
it  wrong  to  charge  a fixed  price  per  lamp.  From  experience,  he 
knew  that  there  were  many  difficulties  in  the  working  of  a con- 
tract system,  and  Mr.  Wilkinson’s  agreement  seemed  to  place  too 
much  confidence  in  human  nature.  As  it  was  illegal  to  prescribe 
any  particular  burner,  he  thought  this  portion  of  the  scheme  would 
have  to  be  reconsidered.  He  had  installed  in  his  own  house 
25-volt  metal  lamps,  and  these  had  been  in  use  for  two  years,  the 
first  one  burning  out  only  last  week ; it  paid  well  to  use  transformers 
and  low-pressure  lamps.  He  couldn’t  agree  with  the  proposal  for 
restricting  the  supply  to  certain  hours  of  the  day,  as  it  appeared  to 
him  a primary  consideration  to  have  continuity  of  supply,  as  in  the 
case  of  gas  and  water. 

Mr.  A.  H.  Seabrook  said  that  it  was  true  that  various 
systems  were  derived  from  the  Hopkinson  system  of  charging, 
but  many  engineers  had  fallen  from  grace  and  adopted  the  flat 
rate;  he  quite  agreed  with  the  authors’  system.  He  had  found 
that  it  was  impossible  to  get  the  shopkeeper,  ft  r instance,  to  light 
his  window  till  midnight  with  the  flat  rate  system  of  charging, 
but  it  was  quite  possible  on  a contract  demand  system.  The 
authors’  proposals  were,  however,  not  sufficiently  far  reaching,  as 
they  neglected  the  important  auxiliary  uses  of  electricity.  It  was 
net  sufficient  to  rely  on  the  meter  reader  or  similar  employ^  as  a 
medium  for  furthering  the  use  of  the  supply  one  must  send  a 
responsible  man  round.  In  the  case  of  Maryiebone,  which  has  a 
properly  organised  sales  depaitment,  the  new  business  in  the  way 
of  adding  to  and  modernising  installations  amounted  to  £250  a 
week,  despite  the  vei  y recent  introduction  of  the  scheme. 

Mr  J.  S.  Dow  said  he  undirstood  that  the  low  c.p.  lamp  was  not 
being  favoured  by  people  who  had  used  high  c p.  lamps.  It  was 
right  to  sell  “ light,”  but  it  appeared  to  him  that  the  consumer 
required,  some  guarantee  that  he  got  what  he  bargained  for,  and  it 
was  necessary  to  provide  means  of  showing  that  the  lighting  was 
what  it  was  represented  to  be.  He  understood  that  in  a certain 
German  town  they  were  using  (mall  transformers  in  the  lamp- 
holders, and  this  would  safeguard  against  changing  lamps. 

Mb.  K.  A.  Scott-Moncrieff  said  he  had  no  fear  of  the  ultimate 
effect  of  the  metal  lamp,  and  he  believed  in  a day  load.  He  thought 
there  was  a necessity  for  a contract  demand  system  for  day-load 
lighting  in  small  towns,  while  in  the  evening  a metered  supply 
could  be  given.  Regauling  the  authors’  estimate  for  a 10,000- 
light  plant,  he  would  not  care  to  deal  with  240  kw.  by  three  100-kw. 
gas  engine  stts;  he  also  suggested  a preference  for  four- wire  three- 
phase  distribution  as  against  single-phase.  The  paper  took  him 
back  20  years  with  its  references  to  alternating  current,  house 
transformers  and  contract  demand. 

Mb.  F.  Risch  said  the  old  idea  was  to  cheapen  the  supply,  but 
now  that  th<y  had  economical  lamps  there  appeared  to  be  an  outcry 
against  the  Bmall  consumer,  although  the  latter  could  demand  both 
a supply  and  a meter  if  he  so  desired.  He  thought  there  was  not 
much  in  paying  more  for  a supply  just  because  one  knew  what  one 
was  going  to  pay  (a  remark  which  he  subsequently  discounted  by 
saying  that  the  gas  people  had  done  very  well  out  of  slot  meters). 
He  considered  that  the  small  consumer  would  be  wanted  in  a few 
years  when  heating  apparatus  became  efficient,  and  it  was  not  right 
to  penalise  him  now. 

Mr.  Hugo  Hirst  said  there  was  no  reason  for  panic  on  the 
score  of  reduced  output ; the  big  candle-power  lamps  were  very 
popular  and  had  proved  excellent  competitors  of  gas.  He  thought 
there  must  have  been  a big  saving  at  the  stations  owing  to  reduced 
peak  loads. 

Mr.  Handcocic,  in  replying,  pointed  out  that  it  was  not  proposed 
that  the  contract  system  should  be  used  exclusively,  but  he  thought 
that  the  metal  lamp  had  brought  along  new  conditions  which  could 
be  met  by  some  such  system  of  charging  as  suggested.  It  was  not 
a question  of  turning  over  existing  consumers,  but  of  attracting 
new  ones;  by  small  and  big  consumer  were  intended  short  and 
long-hour  consumer  respectively,  and  the  latter  were  sufficiently 
profitable  to  enable  one  to  dispense  with  meterB.  In  considering 
the  possibility  of  carrying  out  in  practice  a contract  system,  it 
must  be  remembered  that  the  E.L.  Acts  enabled  one  to  enter 
into  an  agreement  with  the  consumer,  providing  he  was  given  the 
right  to  a supply  on  the  flat  rate  system  at  the  price  mentioned  in 
the  provisional  order  (frequently  7d.  or  8d.  per  unit).  This  also 
applied  to  the  lamp  he  must  use  ; it  also  appeared  that  having 
signed  the  agreement  determining  the  lamps  to  be  used,  a con- 
sumer using  a larger  lamp  would  be  stealing  energy  and  thus  com- 
miting  a felony. 
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The  President  (Dr.  Kapp)said  that  a similar  system  to  the  authors 
was  in  use  at  a small  place  in  Italy,  where  he  bad  lived,  but  there 
was  no  limiting  device,  only  a meter,  which  registered  if  the  con- 
tract demand  was  exceeded.  This  system  proved  very  satisfactory 
in  use,  and  he  hoped  the  authors’  system  would  be  equally  so.  He 
understood  that  they  were  putting  in  10,000  lamps  on  their  system. 


Telephones. 

By  L.  B.  Wilson. 

( Abstract  of  paper  read  before  the  Institution  op  Electrical 
Engineers,  Manchester,  November  16 th,  1909 ) 

Twenty  one  years  ago  there  were  1,400  subscribers  here  and  about 
5 000  subscribers  in  the  metropolis.  Now  the  103,287  exchange 
stations  on  the  National  Telephone  Co.’s  system  in  London  ss  at 
January  1st  this  year  originate  590,000  calls  per  day,  and  in  Man- 
ches’er  the  number  of  exchange  stations  has  increased  to  20,000, 
giving  138,000  calls  per  day. 

' “Speed”  is  essentially  the  telephone  engineer's  maxim,  and  a 
few  seconds  saved  on  each  call  approaches  gigantic  proportions  in 
the  aggregate  ; consequently  even  the  expressions  employed  by  the 
operators  are  regulated,  and  co-operation,  or  team-work  as  it  is 
called,  is  now  used  extensively,  and  reacts  favourably  on  the 
service. 

In  spite  of  the  strides  made,  full  advantage  is  not  yet  taken  by 
the  public  of  all  the  facilities  a telephone  service  offers,  and  this  is 
not  due  to  any  technical  difficulties.  The  telephone  service  is  the 
most  rapid,  cheapest,  and  most  direct  channel  for  information,  and 
this  channel  should  be  open  both  ways,  and  the  intelligent  study 
of  the  best  method  of  handling  telephone  calls  is  of  wide  import- 
ance ; as  a rule  the  subscriber  is  only  alive  to  the  delay  he  actually 
experiences,  and  is  not  interested  in  any  iiregularity  occasioned  by 
his  own  methods. 

The  “ engaged  number  ” question  is  open  to  great  misunderstand- 
ing, and  a glance  at  a characteristic  curve  showing  the  number  of 
calls  which  have  to  be  dealt  with  during  the  various  hours  of  the 
day  will,  in  a measure,  convey  the  reason. 

The  rise  and  fall  in  calls,  as  shown  by  this  curve,  indicates  a 
tendency  to  crowd  the  day’s  work  into  about  two  hours  in  the 
morning  and  about  two  in  the  afternoon,  and  this  tendency  is 
more  pronounced  in  exchanges  serving  Btrictly  business  localities. 
This  characteristic  explains  many  engaged  numbers,  but  engaged 
calls  are  chiefly  caused  by  an  insufficient  number  of  lines,  The 
subscriber  is  usually  only  interested  in  outgoing  calls,  and  for  this 
reason  it  is  difficult  to  get  the  inward  traffic  recognised,  although 
it  is  not  at  all  in  his  interests  to  neglect  his  inward  traffic.  The 
“ engaged  number  ” provides  ineffective  work  at  the  exchange  on 
some  2°3  per  cent,  of  the  total  number  of  calls ; to  the  subscriber  it 
means  lost  time  and  lost  or  delayed  business. 

At  one  time  it  was  customary  to  allot  50  or  60  subscribers  to  each 
operator,  a system  manifestly  far  from  ideal.  To-day  the  method 
is  to  apportion  equally  the  amount  of  work,  relying  upon  mutual 
assistance  or  teamwork  to  provide  for  unequal  capabilities  of  the 
operators,  and  to  prevent  an  accumulation  of  calls  at  individual 
operators’  positions.  Tne  work  is  apportioned  on  the  basis  of  calls, 
not  lines.  To  obtain  this  result,  records  of  calls  are  taken  periodi- 
cally, and  the  lines  on  the  switchboard  distributed  as  required.  The 
most  important  branch  of  the  telephone  service  is  not  electrical  in 
cha'acter,  and  the  engineer  who  has  persistently  devoted  his  life  to 
the  higher  side  of  the  art,  finds  it  neceisvy  to  acquire  also  consider- 
able commercial  knowledge.  The  traffic  side  provides  a vast  field 
for  intelligent  investigation,  and  the  function  of  the  telephone 
engineer  which,  a Bhort  time  ago,  was  to  install  lines  and  build 
switchboards,  is  now  associated  with  business  and  commercial 
questions  controllir  g the  position  and  size  of  the  exchange,  the 
possible  growth,  the  lay-out  of  the  outside  plant  and  size  of  the 
switchboard,  distribution  of  the  work,  the  rate  of  calling,  the 
character  and  destination  of  the  calls,  and  other  similar  matters 
which  involve  the  expenditure  of  huge  sums  of  money. 

Toe  introduction  of  24  volts  pressure  on  telephone  lines  brought 
prominently  to  the  front  the  question  of  insulation,  and  taking 
1,000  lines  under  old  conditions,  on  a wet  day  40  per  cent,  tested 
under  100,000  ohms;  the  use  of  the  Sinclair  Aitkin  leading-in 
insulator,  which  introduces  a dry  section  between  the  leading-in 
cable  and  the  outside  wire,  raised  the  insulation  considerably,  and 
under  the  same  atmospheric  conditions,  only  23  per  cent,  proved  to 
be  under  200,000  ohms.  An  investigation  of  low  insulation  and 
the  cause  sub-divided  the  responsibility,  as  follows  : — 


Outside  lines  including  the  leading- in  wire 

Window  terminals  ...  ...  

Office  wiring  ...  

Instruments  ...  


...  37  percent- 


37 

19 

7 


II 

II 

II 


After  receiving  individual  attention,  no  line  tested  under  7 megohms. 
It  does  not  necessarily  follow  that  speech  transmission  was  inferior 
under  the  old  conditions,  although  with  the  transference  from  open 
to  underground  wires  insulation  difficulties  almost  disappear. 

Manchester  possessed  one  of  the  first  paper  cable  systems  ; in  the 
first  installation  there  were  153  pairs  of  wires  in  a 2£-in.  cable,  and 
now  cables  containing  800  pairs  of  wire  in  the  same  diameter  are 
used. 

The  introduction  of  common  battery  working  places  all  com- 
plication at  the  exchange,  where  a skilled  staff  is  available,  leaving  a 
minimum  amount  of  work  for  the  subscriber  to  accomplish,  with 
simplified  equipment.  The  less  the  subscriber  has  to  do,  the  better 
for  the  service,  for  he  is  strikingly  incompetent  as  an  operator. 


The  subscriber’s  instrument  ha9  also  made  real  progress,  and  the 
general  excellence  of  the  design  and  workmanship  makes  it  difficult 
to  suggest  further  improvements.  The  same  progress  is  not  so 
generally  noticeable  in  the  domestic  or  private  telephone  j the 
retention  of  the  obsolete  types  of  irstrument  is  unfortunate,  and 
whether  this  is  due  to  inexperience  or  the  borrowing  of  ideas,  the 
same  errors  are  perpetuated,  and  the  consequent  difficulty  of  main- 
tenance brings  the  industry  into  disrepute. 

When  attention  is  once  aroused,  no  doubt  the  ingenuity  and 
enterprise  of  the  manufacturers  will  speedily  find  methods  to 
increase  the  efficiency  of  this  class  of  telephone. 

A glance  at  the  common- batl  ery  standard  instrument  will  show 
the  great  improvements  and  modifications  in  favour  of  low  main- 
tenance costs,  and  there  is  apparently  no  reason  why  these  features 
should  not  be  introduced  in  other  types.  For  small  installations  it 
is  not  always  advisable  to  install  a common-battery  equipment,  but 
the  time  has  now  arrived  when  the  advantages  of  a common- 
battery  system  should  be  universally  appreciated;  but  unlefs 
manufacturers  take  in  hand  the  neceesary  educational  work, 
opportunities  will,  for  the  time  being,  be  lost  and  obsolete  systems 
installed. 

The  advantages  a common-battery  system  offers  may  be  sub- 
divided under  the  headings  of  line,  instrument  and  switchboard: — 

(а)  The  common-battery  instrument  dispenses  with  the  local 
battery  and  generator.  The  simplified  instrument  consisting  of 
bell,  receiver,  induction  coil  and  transmitter,  with  the  addition  of 
a condenser,  supplies  all  requirements,  and  the  act  of  taking  off 
and  replacing  the  receiver  gives  a definite  “ call  ” and  11  clear  ” by 
making  and  breaking  the  circuit  for  direct  current  from  the 
exchange  battery. 

(б)  Line. — The  line  is  practically  under  permanent  test,  and  faults 
are  automatically  recorded. 

(c)  Switchboard. 

1.  Responsibility  is  concentrated  to  quite  80. per  cent,  efficiency. 

2.  Automatic  calling  is  provided. 

3.  Automatic  supervisory  signals  are  provided  for  both  the 
calliug  and  called  subscriber,  showing  the  operator  the  state  of  the 
connections. 

4.  Uniformity  of  speech  is  provided  by  eliminating  the  local 
battery’s  variation  in  voltage. 

5.  Saving  in  space  on  the  switchboard  is  of  great  importance. 

In  a common- battery  system  accumulators  are  usually  employed, 
but  there  is  no  reason  why  suitable  primary  cells  of  low  resistance 
should  not  be  used  for  small  plants. 

Generally  Bpeaking,  the  telephone  has  yet  to  be  properly 
developed  in  connection  with  floor- to- floor  messages,  and  there  is 
still  preference  for  needlessly  wearing  out  the  staircase,  calling 
heads  of  departments  away  from  their  work,  banging  doors,  and 
general  disturbances;  all  these  objections  can  be  eliminated  and  an 
immense  saving  effected  by  making  it  a rule  to  telephone.  The 
cost  of  installing  a private  telephone  apparatus  may  amount  to  any- 
thing from  £1  to  £8  per  station,  depending  upon  the  type  of 
installation  and  the  quality  of  the  apparatus,  bat  the  C03t  of  main- 
tenance should  amount  to  a small  item,  provided  the  apparatus  is 
carefully  selected  and  installed. 

It  is  not  unusual  for  the  average  number  of  calls  per  station  to 
exceed  10  calls  per  day,  and  if  we  consider  a typical  equipment 
where  50  instruments  are  installed  this  means  500  calls  and  con- 
versations daily.  Reckoning  the  value  of  the  conversations  at  the 
very  low  rate  of  £d.  each,  it  follows  that  the  actual  value  of  the 
traffic  in  the  installation  amounts  to  no  less  than  £312  10s.  per 
annum,  the  actnal  cost  of  the  installation  being  slightly  over  £200, 
and  the  cost  of  maintenance  about  £15  annually. 

When  we  consider,  in  addition,  the  great  saving  in  time  and 
improved  discipline,  it  is  easy  to  Bee  how  the  telephone  call  may 
be  made  a most  valuable  money  saver,  bnt  the  equipment  must  be 
suitable  for  its  work,  efficiently  installed  and  efficiently 
maintained. 


Mr.  W.  Aitkkn,  referring  to  the  statusof  the  telephone  engineer, 
said  that  it  was  beginning  lo  be  recognised  that  the  telephone 
engineer's  work  was  very  serious,  very  scientific  and  full  of  detail. 
On  a 10,000-line  exchange,  there  would  be  practically  one  million 
spring  jacks,  which  had  to  be  wired  up  bo  that  there  were  no 
faults.  The  work  had  to  be  done  in  a very  perfect  way,  because 
faults  were  so  difficult  to  get  at.  Mr.  Wilson  blamed  manufac- 
turers for  designing  1,000-ohm  bell  coils  and  generators  with 
500  ohms  resistance  to  put  in  connection  with  an  internal  installa- 
tion with  a line  resistance  of  a few  ohms.  The  manufacturers 
would  be  very  pleased  to  design  apparatus  that  would  be  suitable 
for  internal  installations,  but,  unfortunately,  the  consulting 
engineers  frequently  specified  certain  things  which  had,  of  course, 
to  be  supplied.  The  manually-operated  multiple  switchboard 
was  beginning  to  be  found  "too  cumbersome,  and  there  was  a 
leaning  towards  automatic  systems.  With  an  automatic  system 
they  would  be  able  (as  the  system  was  a “trunking  ” or  cross-con- 
necting system)  to  divide  the  subscribers’  lines  into  smaller  units, 
and  an  accident  to  one  unit  would  then  only  affect  a comparatively 
small  number.  With  regard  to  arresters,  serrated  arresters  should 
never  be  used  ; the  carbon  arrester  should  be  adopted.  One  of  the 
most  interesting  features  of  common -battery  equipments  wa9  the 
small  exchanges.  It  was  the  practice  for  some  little  time  to  draw 
current  over  the  direct  line,  and  feed  extensions  from  the  same 
circuit ; current  was  now  supplied  over  feeder  wires. 

Mb.  Mobbhead  referred  to  the  annoyance  of  ineffective  calls, 
and  spoke  of  the  possibility  of  a system  of  storing  calls  on  similar 
lines  to  the  signalling  arrangements  employed  on  the  London 
Underground  Railways,  whereby  trains  were  dealt  with  in  consecutive 
order. 
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Me.  T.  Plummer  said,  with  regard  to  the  education  of  subscribers, 
he  thought  it  would  be  of  considerable  advantage  to  subscribers  if 
they  put  a responsible  person  in  charge  of  the  telephone  instead  of 
the  office  boy.  The  period  between  10  and  12  was  also  the  “ peak  ” 
of  the  load  in  connection  with  trunk  calls.  At  the  Manchester 
trunk  exchange,  which  was  the  largest  in  the  world,  the  trunk  calls 
between  10  and  12  a m.  daily  amounted  to  10,000.  Of  these  4,000 
originated  in  Manchester,  and  6,000  were  for  Manchester — originating 
at  outside  places.  Between  11  and  12  this  fell  off  to  8,000,  of  which 
the  outgoing  calls  were  3,000  and  the  incoming,  5,000.  The  great 
improvement  in  the  manufacture  of  paper-core  cables  was  partly 
brought  about  by  the  agreement  made  in  1905  between  the  Post 
Office  and  National  Telephone  Co.,  under  which  certain  standards 
were  laid  down— for  example,  that  the  combined  efficiency  of  the 
subscriber’s  line  and  junction  should  not  exceed  so  many  miles  of 
standard  cable,  having  a conductor  resistance  of  88w  per  mile  of 
loop  and  wire-to-wire  capacity  of  0 054  microfarad  per  mile,  with 
insulation  of  not  less  than  200  megohms  between  each  wire  of  a 
pair.  This  had  enabled  the  company  to  reduce  the  weight  of  con- 
ductor in  subscribers’  cables  within  a short  distance  of  the  exchange 
to  6J  lb.  per  mile,  which  represented  the  minimum  size  from  a 
mechanical  point  of  view,  apart  altogether  from  its  electrical 
efficiency.  In  London  he  believed  the  National  Telephone  Co.  had 
at  one  time  a junction  exchange,  but  experience  showed  that  this 
was  not  satisfactory,  and  the  arrangement  was  abandoned,  direct 
junctions  being  put  through  from  the  different  exchanges  in  the 
metropolis.  In  the  new  “ City  ” exchange  recently  opened  by  the 
Post  Office  in  London,  there  was  no  multiple  on  the  subscribers’ 
board  at  all.  It  was  found  that  the  number  of  junction  calls  in 
London  formed  such  a very  high  percentage— he  thought  over  80— 
that  the  subscribers’  multiple  was  abandoned  altogether  on  the  local 
board.  All  calls  which  came  into  the  City  exchange  had  to  be 
transferred  on  outgoing  junctions,  or,  for  subscribers  on  the  same 
exchange,  they  went  across  the  room  to  an  incoming  junotion  board, 
and  in  that  way  got  onto  the  subscribers’  multiple.  There  was  a fortune 
awaiting  any  man  who  was  able  to  bring  out  a decent  telephone  cord. 
There  was  no  reference  in  the  paper  to  the  very  important  question 
of  increasing  the  efficiency  of  telephone  cables  by  means  of  induct- 
ance coils,  as  suggested  by  Pupin.  The  Liverpool-Manchester 
100-lb.  conductor  air-space  telephone  cable  had  been  under  experi- 
mental treatment  by  the  Post  Office  for  some  six  years  past.  The 
cable  was  38’6  miles  in  length,  and  the  first  sets  of  coils,  inserted 
at  mile  intervals,  although  increasing  the  efficiency  of  the  cable, 
gave  rise  to  trouble  through  loss  of  insulation  at  the  leading-in 
points.  About  two  years  ago,  however,  further  experiments  were 
made  and  improved  types  of  coils  were  fitted,  one  with  an  induct- 
ance of  100  millihenrys  and  the  other  133  millihenrys,  at  3 -mile 
intervals.  The  unloaded  cable  had  an  efficiency  represented  by 
17  miles  of  standard  cable,  whilst  the  loading  at  3 miles  intervals 
had  reduced  it  to  about  9 miles  with  terminal  losses,  or  about 
6 miles  when  the  cable  wires  were  extended  so  as  to  overcome  these 
losses.  The  results  had  been  so  satisfactory  that  the  new  208-wire 
telephone  cable  just  laid  between  Liverpool  and  Manchester  con- 
tained conductors  of  70  lb.  per  mile  only,  and  these  would  be 
loaded  at  intervals  of  about  24  miles. 

Mb.  P.  D.  Latimeb  Baid  that  the  diameter  of  2 55  in.  for  a cable 
having  800  pairs  would  be  quite  correct  for  10  lb.  conductors,  not 
64  lb.  as  quoted  ; an  800-pair  cable  with  64-lb.  copper,  constructed 
to  comply  with  the  National  Telephone  Co.’s  specification  would 
have  a diameter  of  approximately  2-3  in.  The  greatest  number  of 
pairB  with  64*lb.  copper  which  could  be  enclosed  in  a lead  sheathing 
of  2|-in.  external  diameter  and  with  a maximum  mutual  capacity 
not  exceeding  -08  mfd.  per  mile  would  be  1,200.  In  the  City  of 
Liverpool  the  first  cable  installed  accommodated  only  41  pairs  of 
20-lb.  copper ; it  was  the  first  length  of  dry-core  air  space  cable 
laid  in  Europe,  and  was  run  through  the  Mersey  Tunnel  in  1891  by 
the  National  Telephone  Co.  for  the  purpose  of  connecting  Liverpool 
and  Birkenhead.  It  was  still  in  position  and  working. 

Mb.  A.  Whalley  Baid  that  up  to  five  or  six  years  ago  practically 
the  whole  of  the  equipment  of  the  common  battery  exchanges  was 
made  abroad,  but  there  were  two  or  three  firms  in  this  country,  in- 
cluding the  owners  of  foreign  patents,  which  had  laid  down  plant, 
and  everything  could  now  b3  made  in  this  country.  The  Post  Office 
was  to  be  credited  with  a large  share  of  this  encouragement  of 
British  industry.  It  appeared  for  the  moment,  however,  as  though 
the  manufacturing  capacity  had  overtaken  the  demand,  partly 
because  of  bad  trade,  and  partly,  perhaps,  because  the  National 
Telephone  Co.’s  property  would  be  taken  over  by  the  Post  Office 
in  two  years  or  so,  and  the  company’s  expenditure  was  consequently 
curtailed.  The  number  of  employes  engaged  in  this  country  in 
making  telephone  exchange  equipment  and  instruments  was 
between  3,000  and  4,000,  and  to  keep  them  properly  occupied 
orders  should  average  about  £10,000  per  week,  or  at  the  rate  of 
£500,000  per  year.  He  was  afraid  that  not  much  more  than  one- 
third  or  one-quarter  of  that  amount  might  be  ordered  next  year 
according  to  present  signs.  The  standards  adopted  had  set  a high 
mark  of  quality  and  efficiency,  and  every  important  manufacturer 
in  this  country  could  now  supply  to  these  standards.  While  in 
America  they  had  an  output  of  telephonic  apparatus  many  times 
greater  than  ours,  no  universally  accepted  standard  had  bo  far  been 
adopted  there.  The  delays  in  using  the  exchange  telephones  were, 
perhaps,  more  than  anything  due  to  the  office  boy  controlling  the 
instrument.  In  the  States  it  appeared  the  custom  for  every  man 
in  a responsible  position  in  any  business  to  have  a telephone  on 
his  desk,  and  anyone  could  get  through  to  him  direct  at  once.  As 
regarded  the  use  of  private  telephones  in  works,  &c.,  the  annual 
cost  should  be  below  £2  sterling  per  instrument  per  annum.  If 
the  saving  of  time  to  each  employ<5  provided  with  a telephone  was 
only  6 per  cent. — and  it  would  be  much  more— this  meant  that  a 
wise  business  maxim  was  that  in  every  large  office  or  works,  each 


employ & who  was  paid  £100  a year  salary  should  have  a telephone 
on  his  desk. 

Mb.  A.  R.  Bennett,  in  a written  communication,  said  that  the 
first  telephone  exchanges  to  be  kept  open  all  night  in  this  country, 
and,  so  far  as  he  could  ascertain,  in  the  world,  were  the  Douglas 
Street  and  Hillhead  Exchanges  in  Glasgow,  and  the  date  was 
January  1st,  1881.  The  Glasgow  continuous  service  was  a success 
from  the  first  night,  and  led  to  a notable  increase  in  the  subscribers 
to  the  Commercial  system.  Probably  London  was  the  last  place 
of  importance  in  the  kingdom  to  give  an  all-night  service.  As 
late  as  1895  new  switchboards  for  many  thousand  subscribers  were 
fitted  in  Berlin  and  other  German  cities  without  any  provision 
being  made  for  night  service  ; and  other  Continental  countries  were 
just  as  backward.  Without  doubt  many  lives  and  much  property 
had  been  saved  by  the  existence  of  night  telephones. 

Mb.  S.  J.  Watson  (chairman)  said  that  if  users  would  pay 
greater  attention  to  the  loss  of  time  which  must  occur  through  their 
own  methods,  all  subscribers  would  benefit  by  the  improved 
service. 

Mb.  Wilson,  in  reply,  said  that  the  inter-communication  tele- 
phone of  above  10  lines  was  not  a complete  succesj.  In  his  mind, 
there  was  no  doubt  that  the  automatic  switchboard  would  come, 
and  probably  develop  as  a feeder  to  large  exchanges.  With  regard 
to  calls  being  stored  up,  the  principle  applied  to  telephone  calls 
means  that  one’s  line  would  be  engaged,  and  nobody  else  could  get 
one  whilst  waiting,  which  was  a feature  not  to  be  encouraged. 
Oxford  Court  served  its  purpose ; primarily  it  was  a trunk 
exchange,  and  small  exchanges  not  requiring  many  junctions 
always  had  connections  to  this  central  exchange,  so  if  the  direct 
junctions  were  engaged  this  channel  was  available.  He  thought 
that  an  air-space  cable  was  in  use  before  1891.  It  seemed  parti- 
cularly unfortunate  that  the  telephone  industry  Bhould  suffer 
because  of  the  artificial  conditions  brought  about  through  the 
Post  Office  arranging  to  buy  a rapidly -growing  business  several  , 
years  ahead. 


THINKING  IT  OUT. 


By  J.  H.  W. 


Engineers  are  for  ever  contending  against  innumerable 
small  difficulties — commercial,  mechanical,  electrical  or 
chemical — and  some  big  ones.  Very  often  these  difficulties 
are  tackled  in  a rather  haphazard  fashion,  or  else  shelved 
until  some  member  of  the  staff  happens  to  suggest  a way  out 
of  them,  and  the  writer  ventures  to  think  that  few  people 
have  a systematised  method  of  mentally  attacking  them.  A 
certain  fitting  is  costing  too  much  to  make,  or  a particular 
machine  is  frequently  coming  in  for  repair.  Have  you  a 
mental  process  ready  to  deal  with  the  matter  methodically 
and  logically  ? If  not,  the  present  article  is  an  attempt  to 
supply  one,  or,  at  any  rate,  the  outlines,  which  can  be  filled 
in  to  suit  individual  requirements. 

The  first  step  in  tackling  any  problem  systematically  is  to 
ascertain  exactly  what  is  wanted,  and  to  write  it  down. 
This  sounds  very  obvious  and  very  easy,  but  it  is  by  no 
means  so  easy  to  get  all  the  requirements  into  a few  short 
sentences,  and  this  writing  down  will  be  found  of  immense 
value  in  crystallising  one’s  ideas  and  getting  at  essentials. 

The  commercial  requirements  should  be  considered  first, 
These  always  involve  cost  of  manufacture,  efficiency  and 
durability,  and  may  also  include  questions  of  appearance, 
compliance  with  Home  Office  or  other  regulations,  and 
so  on. 

Next  come  the  mechanical  necessities  ; strength,  weight, 
direction,  range  and  speed  of  moving  parts  ; questions  of 
friction  and  lubrication  ; accessibility  and  means  of  take-up 
or  renewal  of  wearing  parts ; any  special  qualities  such  as 
water-tightness  or  resistance  to  corrosion,  and  so  on.  It  is 
impossible  here  to  do  more  than  hint  at  the  most  likely 
points.  Each  problem  will  suggest  its  own  requirements, 
but  make  sure  that  while  nothing  essential  is  omitted,  the  list 
contains  no  unnecessary  condition.  Prof.  Unwin  used  to 
employ  a neat  phrase  in  specifying  the  requirements  of  a 
design.  He  would  say  that  to  obtain  such  and  such  a result 
it  was  “ necessary  and  sufficient  ” to  do  so  and  so.  This 
is  the  thing  to  aim  at,  in  a nutshell. 

Next  may  be  considered  the  electrical  conditions  to  be 
complied  with,  if  it  be  an  electrical  problem  ; conductivity 
and  current-carrying  capacity,  insulation,  magnetic  flux,  and 
so  on.  Finally,  any  chemical  or  special  necessities  of  the 
case  must  be  taken  into  account.  Now,  having  prepared  the 
specification,  so  to  speak,  to  which  you  must  work,  the  next 
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step  is  to  and  a solution  of  the  problem  satisfying  all  the 
conditions  or  as  many  as  possible.  Here  is  where  originality 
and  experience  come  in.  The  latter  is  a question  of  time 
and  opportunity  ; the  former,  though  possessed  in  very 
varyino-  degree  by  different  people,  can  < undoubtedly  be 
cultivated  and  increased  by  use.  Still,  sometimes  that 
idea  we  are  searching  for  is  very  elusive,  and  little  can 
be  done  to  hasten  its  approach  beyond  a steady  concentration 
of  thought  on  the  problem.  A close  study  of 
the  methods  by  which  other  people  have  attacked 
the  same  difficulty  is  often  useful,  if  only  as 
showing  what  to  avoid  ; and  sometimes  the  best  points  of 
several  faulty  designs,  skilfully  combined,  will  give  the 
desired  solution.  On  the  other  hand,  there  is  a great  danger 
of  repeating  the  mistakes  of  others,  of  following  in  the  rut  ; 
and  this  is  above  all  things,  to  be  avoided.  As  an  example 
of  this,  one  may  recall  the  early  types  of  motor-cars,  which 
were  utterly  spoiled  because  their  designeis  slavishly  followed 
the  lines  of  horse-drawn  vehicles.  Always  apply  first  prin- 
ciples to  a problem,  and  let  the  design  statvd  on  its  own 
merits  without  reference  to  past  work,  though  this  by  no 
means  implies  that  past  experience  should  not  be  utilised  to 
- the  utmost.  The  fact,  however,  that  the  difficulty  under 
consideration  has  cropped  up  shows  that  past  experience  in 
that  particular  direction  has  been  found  wanting,  and  there- 
fore a new  line  must  be  struck  out.  It  is  often  very  helpful 
to  consider  a similar  sort  of  problem  in  quite  another  depart- 
ment. For  instance,  in  considering  the  method  of  delivering 
current  to  a travelling  crane,  the  methods  used  in  electric 
railway  and  tramway  work  for  delivering  current  to  the 
motors  by  trolleys,  ploughs,  and  so  on,  would  be  worth 

studying.  . , , , ■ 

No  doubt  a number  of  solutions  to  the  problem  will  pre- 
sent themselves,  only  to  be  quickly  rejected  as  not  satisfying 
some  condition  or  other.  However,  let  us  assume  that 
finally  a scheme  reveals  itself  which  seems  hopeful.  It 
must  be  compared  with  the  list  of  conditions  to  be  satisfied, 
to  see  if  it  fulfils  them  all  as  far  as  possible,  and  if  it 
passes  this  test  it  must  be  closely  examined  to  see  if  it 

contains  anything  superfluous,  or  whether  it  can  be  simpli- 
fied in  any  way.  The  essence  of  good  design  is  simplicity, 
and  if  your  scheme  takes  a complicated  and  roundabout 
way  to  achieve  its  end,  you  may  be  sure  there  is  a better 
one  lurking  round  the  corner.  In  this  connection  it  is  a 
very  useful  habit  to  get  into  the  way  of  seeing  things  men- 
tally. Sketches  will  help,  but  you  must  have  the  thing 
fairly  clear  in  your  mind  before  you  can  make  them,  and 
the  more  vividly  you  can  visualise  the  thing  and  see  it 
working,  the  easier  it  will  be  to  simplify  and  perfect  it. 
And  not  only  must  one  visualise  the  finished  article,  but 
also  every  step  in  its  manufacture  and  assembly.  Here 
a^ain,  if  the  processes  involved  are  at  all  complicated,  it  is 
a very  good  plan  to  write  down  a list  of  the  operations  in 
order.  ° This  will  often  suggest  a few  modifications  which 
will  save  some  machinery  or  otherwise  cheapen  production. 

The  suggestions  contained  in  this  article  may  seem  to  deal 
chiefly  with  questions  of  design,  and  mainly  to  concern 
draughtsmen,  but  they  are  applicable,  mutatis  mutandis,  to 
any  sort  of  engineering  problem,  from  the  lay-out  of  a 
power  transmission  plant  to  the  method  of  allocating  to  each 
job  the  time  and  material  used  ; from  the  handling  of  a 
.>0-ton  electric  steel  furnace  to  the  disposition  of  the  lamps 
in  a room.  The  big  jobs  can  look  after  themselves.  They 
are  always  carefully  gone  into— there • is  too  much  money 
involved  for  it  to  be  other  wh-e  ; but  the  small  things,  that 
undue  voltage  drop  here,  that  inefficient  drive  there,  that 
second  setting  on  the  machine  when,  perhaps,  one  could  be 
made  to  do,  that  item  in  the  stores  account  which  has  been 
rising  slowly  for  months  past,  for  no  obvious  reason,  or  that 
squad  of  labourers  who  do  not  seem  to  be  getting  through 
the  work  they  should— these  are  the  things  that  often  make 
the  difference  between  1038  and  paying  prices,  and,  there- 
fore, need  to  be  tackled  systematically. 

These  remarks  are  not  addressed  to  experienced  engineers 
who  may  be  taken  to  know  and  practise  already  the  methods 
advocated,  but  to  junior  engineers,  foremen,  and  all  the 
rank  and  file  of  the  trade.  You  are  the  people  who  come 
against  the  difficulties  most  intimately,  and  can  best  study 
their  causes.  Get  into  the  way  of  thinking  out  problems 
systematically  for  yourselves  ; it  pays.  There  are  very  few 


firms  nowadays  who  do  not  encourage  anl  advance  those 
who  show  originality  in  overcoming  difficulties  and  t fleeting 
small  economies.  _ 

Finally,  a few  more  words  as  to  the  trial  and  failure  of  new 
ideas.  There  is  almost  always  a certain  amount  of 
prejudice  and  doubt  to  be  overcome  when  any  new  thing  is 
introduced.  We  all  know  the  old  foreman  who  has  been 
20  years  with  the  firm,  and  strongly  resents  changes  of  any 
sort.  Apart  from  this,  a new  method  or  a new  tool 
requires  use  and  practice  before  it  will  yield  results  fairly 
comparable  with  the  old  way.  See  that  your  new  scheme 
gets  fair  trial  over  a reasonably  long  period,  and  do  not  be 
disheartened  if  all  does  not  go  smoothly  at  first.  Probably 
all  that  is  needed  is  a little  humouring,  or,  perhaps,  a few 
trifling  alterations.  Should  the  scheme,  however,  after 
patient  trial,  prove  a failure,  the  sooner  it  is  admitted  the 
better ; but  even  so,  it  will  not  be  without  value  if  the 
reasons  for  the  failure  are  carefully  studied.  Tackle  the 
problem  afresh  in  the  light  of  the  new  knowledge  you  have 
thus  acquired. 


THE  POSSIBILITIES  OF  THE 
STEAM  TURBINE. 


[communicated.] 


In  view  of  the  great  developments  in  steam  turbine 
construction  during  recent  years,  it  is  very  surprising  that 
the  possibilities  and  limitations  of  the  steam  turbine  should 
still  be  so  vaguely  understood  by  a large  proportion  of 
engineers. 

A few  years  ago  many  new  designs  were  produced,  for 
each  of  which  was  claimed  some  particular  constructional 
or  other  advantage,  with  a steam  consumption  at  least 
equal  to  that  obtained  by  the  Hon.  C.  A.  Parsons  in  his 
well-known  design,  which  was  the  first  successful  commercial 
machine,  and  which  still  maintains  the  lead  in  steam 
consumption  under  similar  conditions  of  steam  and  vacuum. 

Out  of  all  these  there  are  only  two  main  designs  h ft  at 
the  moment  which  offer  any  serious  competition  with  the 
standard  Parsons  design,  namely,  the  compound  impulse 
type,  with  only  one  row  of  moving  blades  per  stage, 
introduced  by  Prof.  Rateau,  and  the  Curtis  compound 
impulse  design,  with  more  than  one  row  of  moving  blades 
per  stage. 

The  attractive  features  of  these  two  designs  are  due  to 
their  possessing  fewer  possibilities  of  operating  troubles,  by 
reason  of  the  greater  clearances  permissible  over  the  blade  tips. 

The  most  important  alteration  the  Rateau  design  has 
undergone  is  the  increase  in  blade  speed,  which  reduces  the 
number  of  stages  required,  and  enables  them  all  to  be  got 
into  one  cylinder  instead  of  requiring  two  cylinders,  as  in 
the  original  design.  This  point,  in  conjunction  with  the 
improvement  in  detail  construction,  has  enabled  it  to  attain 
a steam  consumption  closely  approaching  that  of  the 
Parsons  type. 

The  Curtis  design  has  had  the  four  rows  of  moving 
blades  per  Btage  reduced  to  two  per  stage,  and  the  number 
of  stages  increased  from  two  to  four  or  five.  It  has  been 
stated  that  an  improvement  of  30  per  cent,  in  the  steam 
consumption  is  obtained  with  the  latest  design  over  that 
obtained  with  the  machines  built  to  the  early  designs. 

The  only  objection  raised  to  the  Parsons  design  comes 
from  the  opeiating  standpoint,  and  is  due  to  the  fear 
inspired  by  the  small  clearances  required  over  blade  tips  and 
on  dummy  strips  to  maintain  a low  steam  consumption. 
Experience  has  now  proved  this  fear  to  be  somewhat  unneces- 
sary, for  many  machines  have  been  in  long  and  continuous 

commercial  service  without  any  such  troubles.  1 he. attractive 
features  of  large  clearances,  however,  continue  to  induce 
great  efforts  to  be  made  to  bring  the  steam  consumptions  of 
the  impulse  types  down  to  those  obtainable  wiih  the 
Parsons  design.  With  the  view  of  combining  the  advantage 
of  large  clearances  at  the  high-pressure,  and  consequently 
high-temperature  end,  and  the  better  steam  consumption  of 
the  Parsons,  combination  designs  of  Curtis  at  u.P.  and 
Parsons  at  L P.  end  have  been  introduced.  Combinations 
of  Chrtis  and  Rateau  or  Xoelly  have  also  been  tried  to 
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improve  the  consumption,  but  as  the  best  results  of  any 
pure  impulse  design  have  hardly  reached  that  of  the 
Parsons,  it  was  only  to  be  expected  that  the  combination 
types  would  not  be  successful,  although  they  may  possess  some 
mechanical  advantages  over  the  Parsons.  As  the  steam 
consumption  is  of  the  first  importance,  however,  the  small 
clearances  of  the  Parsons  design  will  continue  to  be  accepted 
as  long  as  it  maintains  the  l^ad  in  that  respect. 

Devices  have  been  tried  to  improve  the  steam  consumption 
of  impulse  turbines,  which  involve  running  with  small 
clearances  at  various  points.  The  introduction  of  small 
clearances  at  any  point,  however,  nullifies  the  advantages 
possessed  by  the  large  blade  tip  clearance,  and  creates  the 
same  fear  of  possible  trouble  as  with  the  Parsons,  and,  in 
addition,  the  likelihood  of  even  worse  results. 

Should  the  standard  Parsons  design  come  into  contact 
from  any  cause,  it  clears  itself  in  the  majority  of  cases  with 
only  a slight  increase  in  steam  consumption  as  the  result, 
or,  at  the  worct,  with  the  loss  of  a few  rows  of  blades,  while 
even  then  the  machine  will  continue  to  operate.  Should  an 
impulse  turbine  have  the  shaft  seize  up  where  it  passes 
through  the  diaphragms,  it  is  immediately  placed  out  of 
service,  while  if  packing  devices  are  used,  which  will  rub 
away  without  seizing,  then  the  improved  steam  consumption 
due  to  them  is  lost,  even  if  no  other  damage  is  done  by  the 
vibration  set  up. 

The  sole  feature  which  has  enabled  the  turbine  so 
largely  to  supplant  the  reciprocating  engine  for  driving 
electrical  generators  is  due  to  the  great  increase  in  the  size 
of  the  units  now  adopted.  For  500  to  1,000-kw.  sets 
the  double-acting  quick-revolution  engine  still  remains  a 
strong  competitor,  as  regards  both  cost  and  steam  consump- 
tion, while  below  500  kw.  the  engine  continues  to  hold  its 
own.  Above  1,000  to  1,500  kw.  capacity  the  turbine  holds 
the  field.  It  is  only  when  large  capacities  are  required,  and 
consequently  large  quantities  of  steam  are  being  consumed, 
that  the  turbine  gains  the  lead. 

A high  rate  of  r.p.m.  is  also  imperative  to  the  successful 
application  of  the  turbine,  and  no  design  has  so  far  been 
produced  which  has  increased  the  field  of  application  by 
reason  of  its  lower  speed.  Special  designs  of  air  compressors, 
fans  and  centrifugal  pumps  have  been  produced  for  direct 
connection  to  turbines,  but  for  the  speeds  and  powers 
required  for  the  direct  driving  of  factories  and  the  other 
manifold  uses  of  a prime  mover  the  turbine  is  hopelessly 
handicapped.  The  advantages  gained  in  driving  large 
generators,  however,  will  prove  of  great  service  to  the 
electrical  industry,  because  the  reduction  in  the  cost  of 
generating  current,  made  possible  by  its  use,  will  help 
materially  to  increase  the  number  of  motor-driven  plants 
installed  in  place  of  the  small  steam  or  gas  engine. 

Tn  marine  work  the  turbine  is  limited  to  those  vessels 
which  require  large  powers  to  propel  them  at  a high  rate  of 
speed,  and  in  which  a compromise  can  be  made  with  the 
propeller  r.p.m. 

All  these  types  of  tu'bines  have  now  had  considerable  and 
lengthy  tests  in  commercial  service,  and  there  is  no  imme- 
diate prospect  of  any  great  strides,  forward  being  made. 

Improvements  in  blading  proportions  and  manufacture 
may  slightly  improve  the  steam  consumption,  but  there  is 
absolutely  nothing  in  sight  to  substantiate  the  dreams  and 
anticipations  of  the  many  people  who,  a few  years  ago, 
talked  of  the  reciprocating  steam-engine  being  shortly  found 
only  in  a museum. 


NOTES  ON  TRADE  ABROAD. 

I n our  issue  of  October  8th,  under 
Constantinople  the  sub-title  “flood  Thing  for  Some- 
Telephones  : body,  ’ we  emphasised  the  importance 

A Noteworthy  Success,  of  the  “ very  substantial  and  valuable 
concession  ” that  was  in  the  maiket 
in  Constantinople  for  the  provision  and  working  of  telephonic 
M ’ ' L 's  K'^tifying  now  to  learn  from  dispatches  to 
1 he  daily  Press  that  i.Jie  concession  has  been  awarded,  by 
the  Commission  specially  appointed  to  consider  proposals,  to 
. 1.  lenx'it  Laws  A\  ebb,  of  London,  whose  name  needs  no 


introduction  to  our  readers,  and  who  is  above  all  things 
known  for  his  zeal  in  the  interests  of  the  progress  of 
telephony— subject  to  the  confirmation  of  the  Turkish 
Ministry  of  Finance.  It  is  stated  that  Mr.  Webb  was 
representing  a very  strong  combination,  composed  of 
influential  gentlemen  connected  with  the  National  Telephone 
Co.,  the  Western  Electric  Co.,  of  Chicago,  the  British 
Insulated  and  Helsby  Cables,  Ltd.,  and  the  French  Thornson- 
Houston  Co.  We  congratulate  Mr.  Webb  and  the  Iiritish- 
American- French  group  upon  this  success,  and  hope  that 
information  of  the  final  approval  will  soon  be  received.  We 
are  encouraged  to  hope  that  the  other  electrical  concessions 
which  are  shortly  to  be  given  out  for  Constantinople  will 
also  be  as  discreetly  sought  after,  ensuring  that,  at  any 
rate,  a fair  proportion  of  the  resultant  business  will 
come  to  Eoglish  factories.  Constantinople,  a city  of 
nearly  a million  inhabitants,  has  neither  electric  lighting 
not  electric  tramways,  and  both  may  be  regarded  as 
inevitabilities  of  the  early  future.  Indeed,  the  position 
of  the  electric  lighting  concession  is  such  as  to  demaud 
the  immediate  attention  of  those  who  desire  to  bid 
for  it.  In  a report  recently  sent  home  to  the  .States  by  a 
Consul,  it  was  stated,  “ The  prospectus  of  an  electric  light 
plant  ....  will  soon  be  prepared.  The  present  antiquated 
horse-car  system  of  the  city  has  a franchise  which  will  be 
in  eflect  for  a loDg  time,  but  the  company  is  willing  to  sell 
it,  and  a company  which  will  change  the  system  to  an 
electric  one  will  make  money.  The  city  being  badly 
split  up  into  several  sections,  Galata,  Peru,  and 
Stamboul  being  the  three  important  divisions,  a good 
tramway  system  would  be  popular.  Every  day  there 

pass  across  the  bridge  between  Galata  and  .Stamboul  at  least 
10,000  people.  The  length  of  the  bridge  is  about  one-third 
of  a mile.  Between  Galata  and  Pera  there  is  also  a heavy  daily 
passenger  movement.”  Refeience  to  earlier  issues  of  the 
Review  will  show  that  some  mouths  ago  Sir  Clifton  Robinson 
and  others  were  interesting  themselves  in  the  tramway  matter. 

From  what  we  have  said*  it  -will  be  observed  that  the 
Turkish  Government,  in  awarding  the  telephone  concession, 
are  carrying  out  the  wise  policy  recommended  by  Djavid 
Bey,  the  Minister  of  Finance,  of  entrusting  to  concessionaires 
the  development  of  such  enterprises,  recognising  that,  with 
concessionaires  of  wide  experience  and  high  financial  stand- 
ing, the  investment  of  the  necessary  capital  and  the  applica- 
tion of  the  best  engineering  skill  can  be  relied  upon  for  the 
development  of  important  sei vices.  We  hope  that  the  tele- 
phone success  will  give  our  manufacturers  a great  thirst, 
which  will  know  no  denial,  for  these  lighting  and  traction 
concessions.  Would  not  a combination  of  firms  concern d 
with  different  sections  of  the  electrical  manufacturing 
industry,  engineered  probably  on  somewhat  similar  lines,  be 
feasible  in  these  cases  also  ? 

Electrical  0ne  of  oar  *n(^an  correspondents  writes 

Notes  from  India.  as  J°J|ow®  • 

Mel  at- Filament  Lamps. — These  have 

now  become  popular  on  the  Indian  market,  and  a rapidly 
increasing  business  is  being  done.  Native  users  are  not  slow 
to  realise  the  undoubted  economy  resulting  from  their  use, 
and  this  triumph  of  economic  lighting  can  be  seen  in  the* 
smallest  bazaar  shops  of  Bombay,  Calcutta  and  Madras, 
where  it  almost  completely  eclipses  its  older  rival.  Makers 
of  metal-filament  lamps  have  scarcely  as  yet,  in  spite  of  their 
persistent  assurances  to  the  contrary,  produced  a high-voltage 
lamp  which  is  entirely  reliable.  Large  consignments  of  225- 
volt  lamps  have  been  imported,  but  the  percentage  of 
breakages  during  transit  and  very  soon  after  biing  put  on 
circuit  is  beyond  all  reason,  and  consequently  many  importers 
are  shy  of  touching  them,  and  users,  too,  are  very  sceptical. 

1 1*0  *css  Lugilc  1 10-volt  lamp,  of  various  makers — English, 
German  and  American— is  making  great  headway,  and  it  is 
difficult  to  say  at  present  which  pattern  is  most  popular.  A 
belief  holds  ground  that  the  last  word  has  not  been  said  yet 
in  metal  lamps,  and  that  they  will  become  not  only  cheaper, 
hut  more  solid,  reliable  and  sturdy  and  be  ableito  stand  the 
rough  handling  both  in  transit  and  of  local  native  woikm-n. 

1 he  comparatively  high  rates  for  energy,  consequent  on 
heavy  establishment  charges  and  other  expenses  of  supply 
companies,  has  up  to  now  militated  against  the  general  use 
of  electric  light  and  power  by  the  middle-class  and  poorer 
native,  who  keenly  discusses  his  probable  monthly  expenses 
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before  installing  electricity.  In  one  city,  where  the  maxi- 
mum-demand system  of  metering  obtains,  it  was  discovered, 
in  some  instances,  that  consumers,  who  had  occasion  to  use 
all  their  lights  and  some  temporary  additions  on  festive 
occasions,  simply  piled  crushed  ice  all  round  their  maximum 
demand  indicators  to  keep  their  registered  demand  normal. 

“ Bangalore. — This  very  go-ahead  city  of  modern  ideas  is 
(says  our  contributor)  an  excellent  example  of  what  good 
street  lighting  can  do  towards  improvement.  Many  miles 
of  principal  streets,  both  in  the  cantonments  and  in  the 
native  city,  are  lighted  on  t^e  6.E.  Co.’s  (America)  system 
of  series  low-voltage  constant  current  metal  lamps,  energy 
- being  obtained  from  the  Cauvery  Falls  power  station  many 
miles  away.  Most  of  the  public  buildings,  hotels  and  private 
residences  are  electrically  lighted,  and  every  encouragement 
' is  held  out  to  local  manufacturers  and  machine  users  to 
adopt  electric  drive. 

“ It  is  not  improbable  that  within  a reasonable  time  the 
narrow-gauge  railway  connecting  Mysore  and  Bangalore 
cities,  a distance  of  78  miles,  will  be  converted  to  electric 
| traction,  as  there  is  still  a vast  amount  of  water  power  avail- 
able at  the  Cauvery  Falls.  As  the  lion’s  share  of  the  My- 
sore State  electric  equipment  work  has,  up  to  the  present, 
gone  almost  exclusively  to  America,  it  is  to  be  hoped  that  if 
the  above  railway  traction  proposal  becomes  an  accomplished 
fact,  the  work  will  be  done  by  an  English  firm. 

“ Nepal. — An  electrical  engineer  has  been  specially 
appointed  from  home  on  a three  years’  engagement  to  super- 
intend the  erection  of  the  new  hydro-electric  scheme  to 
light  the  capital,  Khatmandu.  This  contract  was  arranged 
personally  by  II.H.  the  Maharajah  through  the  India  Office, 
when  he  was  in  England  in  1908.” 

In  our  “ Consular  Notes  ” to-day, 
Bolivian  Conditions.  there  appear  some  interesting  facts 
sent  home  by  British  Consul  at  Sucre, 
regarding  affairs  in  Bolivia.  An  electric  lighting  plant  was 
set  going  at  Sucre  a year  ago,  which  was  a year  later  than 
the  municipality  required  under  the  contract,  but  the  story 
of  the  difficulties  that  led  to  the  delay,  and  the  waiving  of 
the  penalties,  is  interesting  reading  to  those  who  have 
dealings  with  some  of  these  undeveloped  parts  of  the  earth. 
The  same  report  contains  much  valuable  information  con- 
cerning the  general  trade  conditions.  Our  Consul  says  that 
no  new  openings  can  be  expected  for  British  trade,  until 
British  exporters  send  out  ‘more  travellers,  or  establish  a 
British  firm  on  the  spot  : — 

The  men  who  carry  the  samples  get  the  orders,  and  the  German 
travellers  are  so  over-whelmingly  superior  in  numbers  to  the 
British  that  they  get  orders  even  for  articles  of  exclusively  British 
manufacture.  If  they  can  substitute  German  articles  for  them 
they  do  so,  with  British  labels  and  imitation  British  trade  marks, 
and  only  when  this  is  impossible  do  they  import  from  the  United. 
Kingdom.  As  regards  the  establishment  of  British  commercial 
houses,  it  may  be  contended  that  the  business  is  too  small  to 
warrant  such  procedure,  but  the  Germans  and  others  do  it,  and  are 
said  to  make  clear  profits  of  from  10  to  20  per  cent.  The  business 
can  be  started  on  the  basis  of  an  exclusive  privilege  of  some  staple 
article.  Such  houses  generally  have  branches  in  Potosi,  which  is  on 
the  same  line  of  transport,  and  where  the  businees  can  be  combined 
with  the  buying  and  exporting  of  minerals.  This  in  itself  is 
a profitable  business,  besides  being  of  importance  in  connection 
with  imports  in  that  it  tends  to  relieve  the  importer  of  the  trouble 
result  from  a fluctuating  exchange.  Besides  the  competition  of  the 
German  element  in  the  district  who,  of  course,  favour  German 
goods,  British  traders  should  be  well  prepared  beforehand  to  cope 
with  the  serious  competition  of  United  States  firms.  The  language 
spoken  in  the  country  is  Spanish.  In  the  banks,  commercial 
houses  and  other  places,  Eaglish  or  French  may,  more  often  than 
not,  be  understood,  but  if  an  answer  is  required  it  will  be  given  in 
Spanish.  Ninety  per  cent,  of  all  catalogues,  i rice  lists,  &c  , not 
written  in  Spanish  are,  for  all  intent*  and  purposes,  practically  use- 
less in  the  district.  Packages  and  bales  should  be  made  with  a 
maximum  weight  of  150  lb.,  for  mule  traffic,  so  that  one  package 
nfay  be  placed  on  either  side  of  the  mule,  making  a total  load  of 
300  lb.  Machinery  and  other  goods  which  do  not  admit  of  being 
restricted  to  this  weight,  have  to  be  transported  on  carts  and  should 
be  timed  to  arrive  at  the  ports  of  landing  not  later  than  the  middle 
of  November  or  not  earlier  than  May,  as  the  rains  make  the  roads 
impracticable  for  carts  during  the  intervening  period.  A9  regards 
the  packing  of  goods,  especially  in  the  matter  of  breakable  or 
damageable  articles,  for  the  interior  of  South  America,  such  of  the 
British  packers  as  have  experience  in  the  matter  know  their 
business  too  well  to  need  any  hint,  and  exporters  would  be  well 
advised  to  employ  none  but  those  packers.  Neglect  in  this  respect 
is  the  cause  of  many  goods  arriving  in  a useless  state,  the  cases  being 
reduced  to  matchwood  and  the  contents  lost.  It  must  be  borne  in 
mind  that  on  an  inland  journey,  which  may  last  several  weeks, 


cases  are  exposed  to  a fierce  tropical  sun,  heavy  rains  and  numerous 
shocks  by  being  dropped  from  the  mule’s  back  on  unloading  or  by 
crashing  against  protruding  rocks  in  the  narrow  passes. 

It  is  true  that  the  volume  of  electrical  trade  in  Bolivia  is 
not  great,  but  it  is  a land  which  is  very  rich  indeed,  and  as 
transportation  facilities  increase  it  will  abound  in  oppor- 
tunities, as  we  showed  in  one  of  our  articles  on ‘‘Neutral 
Markets  of  the  World  ” (see  Electrical  Review,  June  8th, 
1906,  Bolivia). 


I 

RAPID  CABLE  TELEGRAPHY. 


We  were  recently  privileged  to  enjoy  a private  view  of  the 
rapid  system  of  handling  telegrams  which  has  been  evolved 
by  the  Anglo-American  Telegraph  Co.  in  connection  with 
their  Stock  Exchange  traffic.  The  necessity  for  this  will  be 
understood  when  we  explain  that,  owing  to  the  difference  in 
time  between  New  York  and  London  (five  hours),  the 
American  exchange  opens  at  3 o’clock  by  London  time,  and 
the  London  exchange  closes  at  4 o’clock.  There  is,  there- 
fore, but  one  hour  during  which  business  is  in  progress  in 
both  exchanges  simultaneously,  and  it  is  of  the  first  import- 
ance that  intercommunication  between  the  two  centres  shall 
be  as  rapid,  reliable  and  unfettered  as  it  can  possibly  be  made, 
in  order  that  the  transaction  of  business  may  be  facilitated 
to  the  utmost. 

Accommodation  in  the  neighbourhood  of  the  Stock  Exchange 
is  necessarily  scarce  and  costly,  and  theiefore  the  Anglo 
Co.  formerly  occupied  a small  office  in  a neighbouring 
building.  Recently,  however,  the  manager,  Mr.  J.  H.  Carson, 
succeeded  in  obtaining  from  the  Stock  Exchange  authorities 
accommodation  within  the  Exchange  itself,  and  developed  the 
system  to  which  we  have  referred  to  the  highest  pitch 
attainable. 

The  space  at  the  disposal  of  the  company  has  been  divided 
into  a decoding  room  and  an  operating  room.  The  former 
is  occupied  by  the  decoding  clei  ks  of  the  firms  utilising  the 
special  service — necessarily  a small  number,  on  account  of 
the  limited  space  available.  From  this  room  pneumatic 
tubes  convey  the  messages  direct  to  the  floor  of  the  Stock 
Exchange  or  to  Shorter’s  Court. 

In  the  operating  room  the  receiving  and  transmitting 
apparatus  is  arranged  for  duplex . working,  with  Morse 
recorders,  and  communicates  through  repeating  stations  with 
Yalentia,  Ireland,  whence  the  cables  run  to  Newfoundland 
and  on  to  New  York.  In  the  ordinary  course  one  set  of 
apparatus  is  in  use,  the  other  being  held  in  reserve,  with 
operators  at  all  four  instruments. 

The  procedure  is  very  simple.  The  telegrams  are  short, 
being  prices  as  they  fluctuate  on  the  New  York  Exchange  ; 
all  free  matter  in  the  preamble  is  cut  down  to  the  lowest 
limit,  and  the  address  in  most  cases  consists  of  a single 
letter.  As  each  message  is  received  and  written  down  by 
ear  (the  recorder  being  in  circuit  only  for  the  purpose  of 
providing  a permanent  record)  it  is  instantlg  handed  to  an 
attendant  and  passed  rapidly  through  to  the  decoding  room, 
whence  it  proceeds  within  a few  seconds  to  its  final  destina- 
tion. Two  receiving  operators  are  necessary  at  each  instru- 
ment, as  the  loss  of  time  in  changing  the  carbon  with  which 
a duplicate  is  made  would  introduce  delay — the  instant-that 
one  message  is  through,  the  second  operator  commences 
taking  down  the  next  message,  and  this  goes  on  con- 
tinuously. In  ten  minutes  we  saw  2tK)  messages  come  into 
the  office — a splendid  record  of  20  per  minute— and  there 
seemed  tjo  be  no  prospect  of  the  slightest  relaxation  of  this 
high  speed,  which,  we  take  it,  is  by  far  the  quickest  rate  of 
receiving  ever  recorded.  At  the  same  time,  of  course, 
messages  were  being  transmitted  to  Yalentia  on  the  same 
wire,  and  at  the  same  speed. 

To  attain  to  this  high-water  mark  of  efficiency  has 
naturally  involved  a great  deal  of  organisation  and  experi- 
ment that  does  not  appear  on  the  surface,  and  Mr.  Carson  is 
to  be  congratulated  on  this  unique  demonstration  of  the 
capabilities  of  the  trans-Atlantic  cable  system.  It  is 
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interesting  to  note  that  no  extra  charge  is  made  for  the 
messages  transmitted  on  this  system. 

In  the  caurse  of  our  visit  we  were  also  taken  round  the 
main  operating  room  of  the  AnglQ-American  Co.,  in  their 
new  building  at  63,  Old  Broad  Street.  From  this 

office  special  wires  radiate  to  all  parts  of  the  country,  and  to 
the  Continent ; the  main  lines  are  worked  with  the  Wheatstone 
apparatus.  Rapidity  of  communication  is  the  watchword  of 
the  company,  and  to  this  end  every  possible  means  is 
utilised.  High-speed  automatic  punchers,  for  example,  are 
installed  at  certain  points  of  the  system,  and  though  faulty 
at  first,  have  now  attained  a degree  of  efficiency  which 
enables  Mr.  Carson  to  speak  highly  of  their  performance. 
Manual  punching,  however,  at  the  terminal  stations  is 
preferred  to  the  keyboard  instruments  now  on  the  market, 
though  the  company  will  not  fail  to  take  advantage  of 
these  when  they  have  reached  a satisfactory  stage  towards 
perfection.  Every  message  is  carefully  checked  to  ensure 
accuracy. 

Comparing  the  splendid  work  done  by  the  cables  with 
the  fitful  performances  of  the  wireless  trans-Atlantic  system, 
one  cannot  but  feel  that  the  epoch  when  the  latter  will  dis- 
place the  former — if  ever — must  be  far  in  the  future. 
Wireless  in  its  own  sphere  is  unexcelled  ; but  in  long-distance 
woiking  it  is  not  yet  in  the  running  with  cables. 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messes.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


26,403.  "Improvements  in  and  connected  with  eleotrioally-driven  centri- 
fugal drying  machines.”  W.  A.  Macfarlane.  November  15th. 

20,422.  "Improvements  in  electrical  switches.”  H.  W.  Cox.  November 
loth. 

20,461.  " Improvements  in  and  relating  to  telephone  mouthpieces.”  C.  W. 
Clough.  November  15th.  (Complete.) 

20,465.  “Improvements  in  electrio  signalling  apparatus.”  Siemens*  Halske 
Akt.-Geb.  (Date  applied  for  under  Sec.  91  of  the  Act,  December  7th,  1908, 
being  date  of  application  in  Germany.)  November  15th.  (Complete.) 

20,400.  “ Improvements  in  rectifiers  for  high-tension  alternating  electric 
current.”  Siemens  Bros.  & Co.,  Ltd.  (Siemens  & Halske  A.G.  Germany.) 
November  15th.  (Complete.) 

20,470.  “ Improvements  in  and  connected  with  electrical  storage  batteries.” 

V,  de  Karavodine.  November  15th. 

20.480.  “Improvements  in  method  of  and  apparatus  for  controlling  auto- 
matic e’ectrioally-operated  lifts,  hoists  and  the  like.”  R.  P.  Baerlocher. 
November  15th. 

20,492  “Improvements  in  the  wiring  of  electrio  circuits.”  H.  Leitner  and 

W.  H.  Exlev.  November  15th. 

26,510.  “ Improvements  in  the  generation  of  electrical  power  for  trans- 
miision,  and  speed  regulation  for  electrically-propelled  ships,  railway  and  road 
locomotives,  trains  or  similar  vehicles  and  the  like.”  W.  P.  Durtnall, 
November  15th. 

26  530.  “ Improvements  in  or  connected  with  casings  for  electrical 
appliances.”  Mayor  & Coulson,  Ltd.,  and  8.  M.  Mavor.  November  16th. 

26  552.  “ Improved  attachment  for  telephone  receivers.”  L.  Bif.qenbero, 
Jun.  November  16th. 

20,554.  “Improvements  relating  to  safety  devioes  for  use  with  fuse  boxes  and 
switch  boxes.”  W.  White.  November  16th. 

20  570.  “ Improvements  relating  to  electric  tumbler  switches.”  C.  W.  Denny. 
November  I6lh. 

20,577.  “ Improvements  relating  to  electric  telegraph  systems  ami  apparatus." 
W.  Judd,  B.  Davies  and  A.  R.  Hakdie.  November  16th. 

20.608  " Impiovements  relating  to  electrical  machines.”  W.  A.  Price. 

Novamb  r 10th. 

20  631.  “Improvements  in  and  relating  to  electrical  convectors  or  heating 
apparatus.”  8.  H.  Penning.  November  17th. 

21,649.  “ Improved  electrolyte  for  use  in  electrio  batteries.”  New  Ignition 
Syndicate,  Ltd.,  and  W.  J.  L.  Sandy.  November  17th. 

26,683.  " Improvements  in  galvanic  batteries.”  J.  E.  Preston.  November 
17th. 

26.G87.  ” Improved  method  and  means  for  actuating  electro-mechanical  fog 
signals  for  railways.”  G.  Lowtiiian.  (Application  for  Patent  of  Addition  to 
No.  2,97  ! of  1907.)  November  17th.  (Complete.) 

26,706.  “ Improvements  in  or  relating  to  electric  arc  lamps.”  KonTiNii  and 
Mathikskn  Akt-Gks.  (Date  applied  for  under  Sec.  ill  of  the  Act,  November 
23rd,  1908,  being  date  of  application  in  Germany.)  November  17th.  (Complete.) 

20,732.  "Improvements  in  attaching  metallic  filaments  to  the  conducting 
wires  of  electrio  lamps."  H.  Leitner.  November  17tli. 

26,758.  “ Device  for  cleaning  incandescent  electric  globes  or  lamps.”  G. 
Gaiitv  and  P.  M.  H.  Potter.  November  18th. 

26  779.  “Improvements  in  and  connected  with  telephone  transmitters.” 
K.  O.  Leon  and  C.  C.  Lewis.  November  18th. 

26.807.  " Improvement  in  current  collectors  for  vehicles  propelled  electric- 
ally from  an  overhead  conductor  and  travelling  without  a track.”  W.  Kohler. 
(Date  applied  for  under  Sec.  91  of  the  Act,  May  3rd,  1909,  bfcing  date  of 
application  in  Germany.)  November  18th.  (Complete.) 

26  808.  "Improvements  rolating  to  vehicles  electrically  propelled  from  an 
overhead  conductor  and  travelling  without  a truck."  W.  Kohler.  (Date 
applied  for  under  Seo.  91  of  the  Act,  May  4th,  1909,  being  date  of  applica- 
tion in  Gormany.)  November  18th.  (Complete.) 

36,831.  “ Improvements  In  sanitary  telephone  transmitters. " M.  Y.  Calcutt 
and  K.  J.  Brown.  November  18th. 

26,814.  “ Improvements  in  electric  furnaces."  A.  Hei.kenstein.  November 
18th.  (Complete.) 

26.845.  " Improvements  in  electric  furnaces."  A.  Hei  i f.nstein.  November 
18th.  (Comploto.) 

26  871).  " Improvements  In  boxes  lor  containing  mantles  used  In  incnndoscent 
gas  lighting,  incandescent  electric  lamps,  ami  other  fragile  articles.”  A,  H, 
WTkVKNHuN.  November  19th. 


26.898.  " Improvements  in  the  distribution  of  electric  energy."  A.  E.  Tanner 

and  E.  A.  Claremont.  (Date  applied  for  under  Rule  13,  April  8th,  1909  An 
invention  comprised  in  Application  No,  27,858  of  1908,  dated  April  8th,  1909  ) 
November  19th.  (Complete.)  ' 

26.899.  " Four-way  and  oil  eleotric  light  switch.”  E.  Bourne.  November  l!Jth, 

26^907.  “ Improved  current  collector  for  electrically-propelled  vehicles.” 

W.  Kohler.  (Date  applied  for  under  Seo.  91  of  the  Act,  October  4th,  1909 
being  date  of  application  in  Germany.  Application  for  Patent  of  Addition  to 
No.  26,347,  1909.)  November  19th.  (Complete.) 

26,929.  “ Improvements  in  or  relating  to  eleotric  resistances."  H.  Korjier 
(Date  applied  for  under  Sec.  91  of  the  Act,  November  30th,  1908,  being  dale 
of  application  in  Germany.)  November  19ih.  (Complete.) 

26,941.  " New  and  improved  rail  for  either  electrically-driven  or  horse-drawn 
tramway  lines.”  H.  C.  Girling,  November  19th. 

26,918.  “Improvements  relating  to  commutator  bars  in  connection  with 
the  armatures  used  in  dynamos  and  motors.”  J.  Hevs.  November  20th. 

26.984.  “ Improvements  relating  to  the  regulation  of  electrio  circuits  such  as 
the  field  windings  of  dynamo-electric  machines  and  the  like.”  W.  Stans- 
field  and  J.  J.  Hatt.  November  20th. 

27,026.  “ Improvements  in  or  relating  to  apparatus  for  eleotrically-con- 
trolling  machine  tools. ” A.  J.  Boult,  (Felten  & Guillcaume  Lahmeyerweiko 
Act. -Ges.,  Germany.)  November  20th.  (Complete.) 

27,033.  " Improvements  in  apparatus  and  relating  to  apparatus  and  method 
for  generating  alternating  currents.”  J.  L.  Milton.  (Date  applied  for  under 
Sec.  91  of  the  Act,  .lanuarv  30tb,  1909,  being  date  of  app  ication  in  United 
States.)  November  20th.  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  285,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Wireless  Electric  Signaller.  R.  A.  Fessenden.  20,005.  September  23rd. 
Hanger  for  Electric  Trolley  Wires.  II.  Schutte.  22,691.  October  26th. 
Primary  Electric  Clocks.  T.  J.  Murday.  22,819.  October  27th. 

Trolley  Wheels  or  Collectors  for  Electricity.  E.  M.  8ehollenberger. 
22,951.  October  28th.  (Date  applied  for  under  International  Convention, 
October  28th,  1907.) 

Electric  Switch  Arrangements.  M.  B.  Field  and  Ferranti,  Ltd.  23  515. 
November  3rd. 

Automatic  Exchange  Telephone  Systems.  F.  Hildebrand.  23,888.  November 
7th. 

Detachable  Lock  for  Bavonet-Catch  Electric  Glow  Lamp  Holders. 

C.  F.  II.  Bayly.  26,205.  December  4tli. 

Ceiling  Roses  and  the  like  for  Use  in  Electric  Circuits.  F.  G.  Baxell  and 
R.  B.  Vorney.  27,729.  December  21st. 

Construction  of  Regulating  Electric  Switch.  Veritys,  Ltd.,  and  W.  G. 

Pipkin.  28,(92.  December  2 1th. 

Galvanic  Batteries.  S.  Benko.  28,297.  December  28th. 

Controllers  for  Electric  Motors.  R.  E.  Baerlocher.  28,351.  December 
29th. 

Electrolytic  Devices  Suitable  for  Use  as,  or  in  the  Construction  of, 
Switches,  Recorders,  Meters  and  other  Apparatus.  W.  B.  Thorpe. 
28,661.  December  31st. 

Device  for  Automatically  Switching-in  an  Auxiliary  Source  of  Electric 
Current  on  Failure  of  the  Main  8upply.  Chloride  Electrical  Storage 
Co.  and  A.  Imbery.  16,285.  July  21st. 

Apparatus  for  Producing  High-Frequency  Electric  Oscillations,  more 
particularly  applicable  to  Wireless  Signalling.  R.  A.  Fessenden. 
18,t80.  September  2nd.  (Date  applied  for  under  International  Convention, 
September  16th,  1907.) 

Wireless  Signalling.  R.  A.  Fessenden.  20, 456.  September  28th.  (Date 
applied  for  under  International  Convention,  October  10th,  1907.) 

Method  of  and  Means  for  Electrical  Wiring.  A.  E.  Lamkin  and  T.  R. 
Nunwick.  23,413.  November  3rd. 

Electrically-Operated  Tramway  or  like  Points.  G.  H.  Butterworth  and 
E.  Veevers.  23,546.  November  4th. 

Magnetic  Power  Transmission  Gear.  R.  Leeoche.  23,796.  November  4th. 

(App'ication  for  Patent  of  Addition  to  No.  15,780,  1906.) 

Electric  Current  Interrupter.  T.  McClelland.  23,870.  November  7th. 
Construction  of  Electric  Circuit  Breaker.  Veritys,  Ltd.,  and  W.  B.  Pipkin. 
25,833.  November  25th. 

Boxes  for  Junctions,  Testing,  Inspection  or  Fuse  purposes  and  the  like, 

FOR  USE  IN  CONNECTION  WITH  ELECTRICAL  C lBLES  AND  TI1E  LIKE.  H.  R. 

MamJiHd.  28,397.  December  30th. 


1909. 

Fittings  for  Electric  Incandescent  Lamps.  F.  W.  Suter.  430.  January  7th. 
Control  of  Electrically-operated  Clutches.  F.  M.  Green  ami  Daimler 
Motor  Co.  (1904).  695.  January  11th. 

Telegraphy  and  Telephony  by  means  of  Hertzian  Waves.  F.  J.  Chambers. 
2,330.  February  1st. 

Electric  Time  Switohes.  W.  E Richter.  2,605.  February  3rd. 

Machines  for  Sheathing  Electric  Cables  with  Metal  Sheathing. 
Witzenmann.  8,257. 

Secondary  Electric  Clocks.  J.  Noale  and  E.  Powell.  8,437.  February  llth. 
Construction  of  Telephone  and  Switchboard  Lamp-Jacks.  M.  S.  Conner. 
4,630.  February  25th, 

Electric  Indicators.  A.Whalloy.  5,040.  March  2nd. 

Receiving  Instruments  for  Electric  Telegraphy.  T.  Claik.  6,525.  March 
18th. 

Control  of  Electrically  operated  Electric  Switches.  A.  S.  Cubitt.  7,113. 
March  24th. 

Apparatus  for  Periodical  Interruption  of  Alternating  Electric  Current. 
L.  J.  It.  Drault.  9,502.  April  21st.  (Date  applied  for  under  International 
Convention,  April  23rd,  1908.) 

Electric  Oscillation  Detectors.  G.  W.  Pickard.  10,772.  May  6th,  (Date 
applied  for  under  International  Convention,  March  26th,  1909.) 
Controllers  for  Polyphase  Alternating-Current  Induction  Motors. 
B.  G.  Lamme,  11,679.  June  22nd. 

Trolley  Wheels  on  Collectors  for  Electricity.  G.  Krebs  & Gustav  Krebs 
and  Co.,  Ges.  16,895.  July  7th. 

Electric  Contact  Breakers  for  Use  in  Ignition  Apparatus  for  Internal- 
Combustion  Engines  and  the  like  purposes.  J.  A.  Schneider.  17,486. 
July  27th. 

Safety  Apparatus  to  he  used  whenever  Holes  are  Bored  for  Blasting 
Operations  and  when  Fired  by  Detonation  through  an  Electrio 
Current.  It.  Harris,  225.  January  0th, 
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SOCIALISM. 


When  Lord  Rosebery  entered  upon  the  preparation  of  his 
fascinating  work,  “ Napoleon  : The  Last  Phase,”  he  did  so 
with  the  avowed  object  of  laying  a literary  ghost.  All  of 
us  are  haunted  by  mental  phantoms  which  we  would  fain 
set  at  rest  ; in  the  minds  of  many  at  this  present  juncture 
the  spectre  of  Socialism  occupies  a prominent  place. 

Whither  will  it  lead  us  ? What  effect  will  it  have  upon 
trade  and  industry  P Is  it  11  catching  on  ” with  the  Labour 
Party  and  the  Trade  Unions  ? What  can  we  do  to  pre- 
vent its  further  advance  ? These  are  questions  which  every 
man  who  has  time  to  think,  and  anything  to  lose,  is  con- 
stantly repeating  to  himself. 

Some  admirable  words  which  fell  from  Mr.  Inglis  in  the 
course  of  his  presidential  address  to  the  Institution  of  Civil 
Engineers  fully  justify  a reference  to  Socialism.  He 
pointed  out  that  “ labour  is  the  beginning  and  end  of  engi- 
neering, and  any  interference  with  the  application  of  labour 
to  engineering  undertakings  at  once  affects  the  profession, 
and  periods  of  stagnation  are  liable  to  result  therefrom.” 
“ Nature’s  laws,”  he  went  on,  “ are  definite  in  the  physical 
world,  and,  so  far  as  they  are  known,  there  is  every  reason 
to  believe  that  they  are  equally  exact  in  the  economic  or 
political  world.  But  the  treatment  which  many  of  our 
labour  problems  are  now  receiving  at  the  hands  of  so-called 
‘ leaders  ’ cannot  be  reconciled  with  any  nature  treatment. 
....  Legislation  which  protects  labour  interests  to  the 
point  of  partiality,  and  which  does  not  at  the  same  time 
pay  due  regard  to  the  interests  of  those  who  have  to 
initiate  enterprise  and  dispose  of  the  products  of  labour,  is 
proceeding  in  an  illogical  and  impossible  course,  which  can 
have  but  one  ending.” 

Let  us  single  out  f rom  among  the  avowed  ob j ects  of  Social  ism  ? 
as  advocated  by  its  more  extreme  adherents,  a few  of  those 
which  must  immediately  affect  the  electrical  world.  Take 
the  official  Programme  of  the  Social  Democratic  Federation. 
In  the  so-called  “ Utopia”  which  would  be  established  were 
this  body  to  have  its  way,  there  would  be  no  indirect  tax- 
ation. Instead,  there  would  be  a cumulative  tax  on  all 
incomes  and  inheritances  exceeding  £300.  Labour  would 
be  organised  under  public  ownership  and  control  on 
co-operative  principles.  Railways  and  electric  light  under- 
takings would  be  handed  over  to  public  ownership.  No 
man  would  be  allowed  to  work  at  any  industry  for  more 
than  eight  hours  a day,  or  48  hours  per  week.  There  would 
be  a minimum  wage  of  30s.  a week  for  all  workers  ; there 
would  be  public  provision  of  useful  work  at  not  less  than 
Trade  Union  rates  of  wages  for  the  unemployed.  There 
would  be  free  State  insurance  against  sickness  and  accident, 
and  free  and  adequate  State  pensions  or  provision  for  aged 
and  disabled  workers.  Upon  public  bodies  would  devolve 
the  duty  of  providing  healthy  dwellings  for  the  people. 
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A glance  at  the  ideals  which  other  Socialist  organisations 
have  set  before  them  reveals  “ the  same  dog  with  a different 
piece  of  string.”  They  are  all  based  upon  the  assumption 
that  the  poor  can  be  made  richer  by  making  the  rich  poorer  ; 
that  individual  effort  shall  be  stamped  out ; that  there  shall 
be  generally  a levelling-down  instead  of  a universal 
levelling-up. 

It  may  be  said,  of  course,  that  a programme  so  wild  and 
extravagant  can  never  become  part  of  any  scheme  of 
practical  politics  ; that  the  common  sense  of  the  nation 
would  revolt  against  it,  and  so  on.  But  look  at  it  again  ! 
Some  of  the  dreams  of  the  Socialist  have  become  realities. 

The  municipalities  have  to  a large  extent  assumed  control 
of  the  means  of  transit.  The  eight-hours  day  has  become 
a reality  in  certain  industries.  Something  very  like  a 
minimum  wage  has  been  established  by  the  efforts  of  Trade 
Unions.  The  principle  of  supplying  work  for  the  un- 
employed has  been  recognised. 

How,  then,  are  the  forces  of  the  Socialist  to  be  satis- 
factorily met  ? To  be  opposed  to  the  doctrines  which  he 
inculcates  is  one  thing,  but  to  have  the  power  of  persuading 
the  working  man  that  he  is  grasping  at  a shadow  when  he 
allies  himself  with  Socialism  is  another  ! The  argu- 
ments advanced  by  the  Socialist  are  captivating  to  the 
uninstructed. 

The  theory  of  at  least  one  prominent  Socialist  writer  is 
that  within  the  capitalist  system,  and  in  the  measure  that  the 
wealth  of  capitalists  increases,  the  labouring  classes  must 
become  continually  poorer,  more  dependent,  more  ignorant, 
more  degraded  in  intellect  and  character.  But  what 
are  the  facts  ? Within  this  very  system,  knowledge, 
and  the  desire  for  knowledge,  have  reached  the 
lowest  strata  of  society ; crime  has  decreased,  wages 
have  risen,  and  material  comfort  has  become  much 
more  common.  The  doctrine  that  the  accumulation  of 
capital  necessarily  tends  to  the  disadvantage,  slavery  and 
misery  of  the  operative  classes,  is  clearly  inconsistent  with 
history,  and  is  decidedly  contradicted  by  present-day 
experience. 

The  indebtedness  of  labour  to  capital  is  enormous ; its 
indebtedness  to  science  and  invention  is  also  enormous,  and 
it  is  wrong  for  labour  to  ignore  this  as  it  is  for  capital,  science 
and  invention  to  ignore  their  enormous  indebtedness  to  labour. 

In  the  electrical  world,  as  in  every  other  department  of 
industry,  there  must  be  leaders  of  men.  The  leaders  must 
have  pluck  and  ability,  and  a sufficient  command  of  capital 
to  enable  them  to  prosecute  great  enterprises.  The  outlay  of 
capital  may  be  unproductive  for  a considerable  time ; yet 
outlay  of  capital  nearly  always  means  employment  of  numerous 
workmen. 

Of  enterprises  which  arc  started  a vast  number  are  un- 
successful, yet  the  workmen  connected  with  them  get  the 
ordinary  wages  current  in  the  trade  at  the  time.  Many 
industrial  companies  pay  in  the  course  of  a year  neither 
interest  nor  dividend  ; but  they  all  pay  wages.  These  facts 
are  often  overlooked  by  the  proletariat.  The  orator  at  the 
street  corner  has  imbued  him  with  the  notion  that  the  capitalist 
is  battening  on  the  labour  of  his  workmen. 

Socialists  aim  at  freeing  labour  from  what  they  regard  as 
the  tyranny  of  capital.  “ Plunder  the  rich  ” is  the  eternal 
cry.  It  may  well  be  that  some  of  the  rich  who  make  a bad 
use  of  their  wealth  are  not  entitled  to  much  consideration;  but, 
as  Prof.  Flint  has  written,  “By  all  means  let  us  condemn 
the  ‘ wicked  rich,’  but  let  us  be  sure  that  it  is  the  ‘ niched 
rich,’  and  only  the  ‘ wicked  rich,’  that  we  condemn.” 

Ih'.t  the  workman  who  would  plunder  the  capitalist  is  but 
leathering  a shaft  which  would  penetrate  deep  into  his  own 
heart. 

The  Socialist  spends  much  of  his  energy  in  discrediting 
capital.  He  charges  it  with  doing  nothing  for  production, 
and  represents  it  as  being  idle,  inefficacious,  lie  says  that, 
consequently,  labour  deserves  to  have  all,  and  that  capital  is 
not  entitled  to  receive  anything. 


A little  thought  would  seem  to  be  sufficient  to  dispel  these 
illusions.  Take  a simple  illustration.  Capital  is  spent  on 
machinery.  By  the  aid  of  machinery  the  people  of  Great 
Britain  can  do  more  work  than  all  the  inhabitants  of  the 
earth  can  do  through  the  mere  exertion  of  their  unaided 
muscles.  Who  will  deny  that  some  of  the  credit  of  bringing 
about  these  happy  results  is  due  to  capital  ? 

The  bulk  of  British  wealth  has  had  its  source  within  the 
capitalist  system  itself;  and  is  not— directly,  at  least- 
inherited  plunder. 

It  is  impossible  to  shut  our  eyes  to  the  fact  that  the 
present  tendency  of  the  Trade  Unions  is  to  be  led  astray  by 
the  Socialist.  And  what  will  be  the  inevitable  result  ? 

The  Socialist  is  unable  or  unwilling  to  learn  the  lesson 
inculcated  by  what  has  happened  during  the  last  few  years 
as  a result  of  the  growing  power  and  influence  of  the 
Trade  Unions. 

The  masters  have  been  taught  to  combine.  Unable  to 
resist  the  forces  marshalled  against  them  by  the  Unions, 
individual  employers  have  sought  the  protection  of  their 
fellows  by  agreeing  together  on  a course  of  action.  A war 
upon  capital  only  has  the  effect  of  making  capital  stronger 
and  more  united  than  before.  The  cry  of  the  more  extreme 
among  the  Socialists  is  for  Communism  and  universal 
brotherhood  ! But  these  things  cannot  come  about,  save 
by  revolution.  In  the  meantime,  so  long  as  law  and  order 
prevail,  the  capitalist,  and  the  groups  of  capitalists,  are 
masters  of  the  situation.  Capital  is  not  fixed  and  immov- 
able. It  can  take  unto  itself  wings  and  fly  away.  If  the 
Trade  Union,  urged  on  by  the  Socialist,  becomes  more  and 
more  autocratic  in  its  demands,  the  employer  can  seek  un- 
fettered labour  in  other  lands,  and  no  power  as  yet  known 
to  English  law  can  stop  him. 


As  we  mentioned  last  week,  Messrs. 

Proceedings.  Handcock  and  Dykes’s  paper  was  read  in 
abstract  only  at  the  London  meeting  of 
the  I.E.E.  We  note  with  interest  in  the  official  announce- 
ment of  the  meeting  to  be  held  at  Manchester  on  Tuesday 
next,  to  discuss  a paper  on  German  electrical  methods,  that 
the  authors  “ will  read  an  abstract  only  of  their  paper,”  and 
we  congratulate'  the  local  Committee  on  this  forward  step, 
which,  we  are  certain,  will  be  welcomed  by  the  great  majority 
of  the  members.  The  next  reform,  we  hope,  will  be  the 
dispatch  of  advance  proofs  to  all  the  members  of  the  Local 
Section,  not  only,  as  offered,  to  those  who  apply  for  them. 
The  postage  would  not  cost  a penny  more,  for  the  announce- 
ment of  the  meeting  could  be  sent  out  with  the  paper  for  a 
halfpenny  ; but  even  if  additional  outlay  were  necessary,  we 
feel  sure  that  it  would  bear  good  fruit. 


u Oirn  friends  of  the  Gas  World  fall  foul 

Nonsense ! ” of  fcke  ^atford  “ Electra  House,”  which 
they  describe  as  a monstrosity,  that  has 
“ no  place  in  the  practical  workaday  world.”  They  go  on 
to  say  : “ We  are  told  that  the  estate  is  being  covered  with 
houses  that  will  let  at  rents  ranging  from  £32  to  £55  a 
year,  and  we  are  expected  to  draw  the  inference  that  each  of 
these  houses  will  become  a duplicate  of  ‘ Electric  House.’ 
What  nonsense  this  is  /” 

We  venture  to  italicise  the  comment,  which  60  admirably 
characterises  the  remark  which  it  follows.  It  was  never  for 
one  moment  suggested  by  anyone— except  the  Gas  World — 
that  any  person  would  think  of  fitting  up  his  house  like 
“ Electra  House,”  which,  as  our  contemporary  innocently 
adds,  is  purely  “ a show  place,  where  all  cooking,  heating, 
and  lighting  is  done  by  electricity,  regardless  of  cost.” 

An  amusing  feature  of  the  matter  is  that  the  gas  com- 
pany’s own  “Gas  House”  is  situated  a couple  of 
doors  away.  We  have  not  suggested,  however,  that 
anyone  would  dream  of  living  in  such  a pjace — that  would 
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indeed  be  a nightmare.  It  is  an  interesting,  though  pathetic, 
sight  to  see  the  various  gas-burners  in  the  South  Metro- 
politan Gas  Company’s  big  show-window  in  a main 
road  not  far  away  being  laboriously  lighted,  one  by 
one,  when  dusk  approaches.  Where  are  those  vaunted 
switches  with  which,  we  have  heard,  gas-burners  can  be 
lighted  from  a distance,  just  like  electric  lamps  ? We 
knew  of  one  house  where  they  were  installed,  but  there  the 
lamps  are  now  lighted  in  the  old-fashioned  way.  The 
imitation  was  hardly  flattering — for  it  proved  a failure. 


The  combination  of  producing,  refining 
and  selling  companies,  which  has  occupied 
the  financial  papers  so  much  recently,  appears  now  to  be  in  a 
fair  way  towards  accomplishment.  According  to  the  Financial 
News , the  Cole  Ryan  Syndicate  will  supervise  mining 
operations  and  delivery  of  the  ore  to  the  /melters  ; the 
smelting  and  refining  of  the  ores  will  be  done  by  the 
Gnggenheims  ; and  the  disposal  of  the  metal  will  be  in 
charge  of  the  Lewisohn  interests,  through  the  medium  of 
the  Cnited  Metals  Selling  Co.  Messrs.  Rothschilds,  as 
representatives  of  the  Rio  Tinto,  will  be  approached  with 
an  agreement.  The  Lake  mines,  however,  will  not  join  the 
confederation. 

The  proportion  of  purely  American  names  in  the  above 
arrangement  affords  an  assurance  that  the  financial  section  of 
the  business  will  be  ably  managed,  and  that  the  enterprise 
holds  out  prospects  of  commercial  success.  The  result, 
according  to  the  Financier  (November  29th),  is  an  increasing 
bull  account  in  New  York.  Tbe  slight  downward  ten- 
dency of  prices  here  does  not  coincide  with  this  view  of  the 
case,  unless  the  “ nerves  ” which  must  ultimately  affect  the 
market  have  already  set  in. 

Those  who  anticipate  a revival  of  trade  in  England  in 
the  early  part  of  next  year,  will,  on  general  indications,  be 
on  the  look-out  for  renewing  stock  at  the  present  prices. 
As,  however,  the  commercial  world  does  not  generally  hold 
large  stocks,  but  quotes  on  the  price  of  metal  at  the  time  of 
order,  it  will  probably  prefer  to  continue  watching  the  price 
in  anticipation  of  the  dips  which  will  probably  occur  when 
the  speculators  for  the  rise  take  their  profits.  The  Financier 
article  says,  with  justice,  respecting  the  aspect  of  affairs 
from  this  end,  “ The  enormous  stocks  of  copper,  visible  and 
invisible,  will  inevitably  exercise  a steadying  effect  on  any 
upward  movement.” 

These  stocks,  as  shown  by  Messrs.  Merton’s  circular,  have 
assumed  formidable  proportions.  Visible  supplies  for  the 
end  of  November  stand  at  105,743  tons,  and  supplies 
generally  are  well  ahead  of  deliveries  ; 50  tons  have  been 
reshipped  to  the  States. 

The  increase  in  visible  supplies  is  principally  in  stocks  at 
English  ports.  The  exports  from  the  States  for  November 
are  estimated  ( Daihj  Telegraph , November  24th)  at  25,000 
tons,  against  23,060  for  October.  Comparing  this  with  the 
visible  supply  figures,  it  will  be  seen  that  the  market  has 
still  a considerable  holding  on  the  side  of  placidity. 


lead  With  a steadiness  worthy  of  its  physical 

characteristics,  lead  has  for  some  time 
maintained  its  price  curve  in  a close  approximation  to  the 
straight  line.  It  appears  bo  be  honestly  affected  by  brisk 
trade  only,  and  out  of  reach  of  speculative  troubles.  Some 
interesting  figures  respecting  this  metal  are  given  in  an 
article  published  by  the  Financial  Times  in  their  issue  of 
November  2Gth.  We  find  that  October’s  imports  amounted 
to  15,236  tons,  as  against  15,236  tons  in  September, 
and  16,553  tons  in  August.  The  total  for  the  ten  months 
ending  October,  1909,  is  170,730  tons,  as  against  198,617 
tons  for  1908, and  16 7, 075  tons  for  1907.  A trade  combination, 
tbe  International  Lead  Convention,  certainly  exists,  but  it 


controls  little  more  than  25  per  cent,  of  the  world’s  total 
output. 

The  article  referred  to  mentions  that  hopes  of  trade 
revival  and  consequent  increase  in  price  are  entertained  by 


We  were  recently  present  in  Court 
when  a well-known  engineer  was  giving 
evidence.  He  was  the  manager  of  a large 
works,  and  had  gone  to  that  position  by  request  of  the  firm, 
having  given  up  his  private  practice  to  do  so.  This  fact  was 
fastened  upon  by  counsel  as  a basis  for  the  insinuation  that 
the  gentleman  in  question  had  failed  as  a consultant  and  was, 
let  us  presume,  therefore  not  worthy  of  credence.  Now,  in 
the  first  place,  a man  of  exceptional  ability  may  fail  completely 
as  a consultant  simply  from  lack  of  work,  for,  contrary  to 
popular  belief,  work  does  not  pour  in  upon  a man  when  he 
hangs  out  his  shingle.  And  again,  a good  position  with  a 
manufacturing  firm  may  be  a quite  sufficient  excuse  for 
dropping  even  a fairly  remunerative  consulting  practice. 

But  be  these  things  as  they  may,  how  long  are  engineers  to 
submit  to  the  coarse  rudeness  of  legal  men  in  respect  of 
ordinary  business  moves  and  transactions,  which  are  travestied, 
and  twisted  to  imply  that  something  disgraceful  or  scandalous 
has  been  the  moving  cause  ? The  same  counsel  was  full 
of  flouts  and  gibes  and  jeers  in  respect  of  a special 
appliance  devised  by  another  engineer,  though  the 
device  had  accomplished  its  intended  purpose.  By  his 
long-winded  prolfxity,  and  the  emphasising  of  points  freely 
conceded  by  the  other  side,  he  must  have  involved  in  extra 
expenses  alone  more  than  the  amount  at  issue  between  the 
contending  parties.  And  only  thus,  apparently,  can  trade  and 
commercial  disputes  be  settled.  Anything  more  ridiculous  to 
the  technical  man  than  many  of  the  questions  of  certain  counsel 
it  is  impossible  to  conceive.  Absolute  non-acquaintance 
with  the  subject  in  hand,  childish  inability  to  comprehend 
the  simplest  explanation,  and  the  wasting  of  time  on  unes- 
sentials that  these  produce,  are  all  in  the  day’s  doings.  But 
the  worst  feature  is  that  the  gentlemen  of  the  wig  and  gown 
appear  to  regard  it  all  as  rather  a' good  joke  ; that  all  in 
Court  who  may  speak  otherwise  than  when  asked  a queition, 
are  just  those  who  know  nothing  of  the  matter  in  hand. 
And  it  is  no  unusual  spectacle  for  these  gentlemen  to 
wrangle  over  three  different  parts  of  machinery,  thinking  all 
the  time  they  are  talking  of  the  same  part.  It  would  be 
funny  were  not  industry  paying  for  it  all.  At  this  day, 
unless  the  sum  in  dispute  is  very  large,  neither  side  can  hope 
to  get  back  anything  by  going  to  law  about  it%  The  winner 
loses,  and  the  loser  loses  doubly.  The  points  which  counsel 
emphasise  are  almost  invariably  of  no  real  consequence ; 
points  which  to  an  engineer  are  everything  are  passed  by. 
If  the  bench  were  occupied  by  an  engineer,  and  he  were  to 
examine  the  witnesses  on  both  sides  after  they  had  each 
told  their  tale,  he  would  in  the  course  of  half  a day  or  a 
day  deliver  a judgment  that  would  require  many 
days  of  the  ordinary  legal  procedure  to  arrive  at, 
and  the  engineer’s  judgment  would  be  better  and  fairer. 
It  cannot  be  contended  that  the  present  system  of 
taking  expert  evidence  is  sound.  Experts  are  exposed  to 
all  manner  of  silly  questions  with  the  view  of  catching 
them  tripping.  The  questions  cannot  be  answered  by  yes  or 
no,  yet  unless  such  a false  answer  is  given  the  witness  is 
insulted  by  counsel,  who  demands  answers  pat  to  the  most 
ridiculous  questions. 

It  is  really  time  that  this  subject  was  taken  into 
consideration  by  Chambers  of  Commerce  with  a view 
to  the  amendment  of  the  whole  procedure.  It  is 
indefensible  that  a judicial  procedure  that  has  grown  out 
of  criminal  law  procedure  should  be  employed  in 
industrial  disputes.  Prior  to  the  industrial  system  of  modern 
times  we  may  suppose  that  Courts  of  Law  dealt  with  little 
else  than  the  vulgar  crimes  of  robbery,  murder  and  treason. 
But  such  Courts  and  their  traditional  Old  Bailey  bullying 
are  not  suited  to  modern  conditions,  and  the  abuse  has  grown 
to  such  a pitch  that  it  has  become  a crying  injustice. 


producers. 


Licensed 
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TEMPORARY  ELECTRIC  SUPPLIES  FOR 
ELECTIONEERING  PURPOSES. 


By  L.  B.  HOGARTH  A.M.I.E.E. 


As  the  fate  of  the  Budget  has  been  sealed,  we  shall  shortly 
be  in  the  midst  of  a General  Election.  The  attention  of 
central  station  engineers  may  be  drawn  to  the  important  part 
that  electricity  can  take  in  the  election  campaign. 

The  ease  with  which  metallic-filament  lamps,  flame  arcs, 
electric  lanterns,  &c.,  can  be  applied  should  afford  valuable 
means  for  improving  the  output  of  some  of  our  smaller  elec- 
tric supply  undertakings,  especially  in  districts  where  there 
are  vacant  shops  having  the  electric  supply  already  installed. 


During  a recent  by-election  in  a London  borough,  elec- 
tricity was  brought  prominently  into  use,  and  although  the 
campaign  only  lasted  10  days,  the  output  of  the  generating 
station  during  that  period  was  considerably  increased,  as  is 
shown  from  the  diagram. 

Amongst  the  temporary  connections  to  the  mains  were 
the  following  : — 

Bioscope  consuming  495  units, 

Electric  sign  consuming  167  units, 

Bioscope  consuming  237  units, 

Two  poster  display  shops  consuming  64  units,  Ac. 

The  services  laid  for  the  bioscopes  were  paid  for  by  the 
consumers,  whilst  the  sign  and  the  poster  shops  were  services 
already  laid.  All  were  charged  at  a flat  rate  of  3|d.  per 
unit.  The  safety  and  cleanliness  of  electricity  render  it 

specially  suitable  as  a cheap  and  efficient  illuminant  for 
electioneering  purposes. 


TROUBLE  WITH  A SLIPPING  BELT. 


By  DOUGLAS  8.  MARTIN. 


Prettyboy  knocked  the  ash  out  of  his  pipe.  “ Yes,”  he 
said,  “ there  is  a lot  of  humour  in  testing  which  the  outside 
world  wots  not  of.  The  suburban  clerk  on  the  Tooting 
tram  hears  the  buzz  of  the  motors,  but  he  knows  nothing  of 
the  funny  things  which  Parker  said  when  he  was  running 
those  motors  round  in  the  shop,  and  burnt  out  his 
ammeter.”  He  gazed  meditatively  at  the  ceiling. 

“ And  though  one  might  not  think  it,”  I observed, 
“ there  is  a humorous  side  to  a spanner  really  ....  if  you 
get  it  across  the  armature  terminals  in  the  right 
way  . . . .” 

Wilkins  took  his  feet  off  the  mantelpiece,  and  leaned 
forward  in  his  chair. 

“Do  you  remember  old  Nobby  Wimpole’s  100  kw.  ?” 
he  asked,  with  a chuckle. 

None  of  us  did,  so  Wilkins  gave  us  the  yarn,  which  I set 
down  here,  very  nearly  in  his  own  words. 

One  morning,  about  four  years  ago,  the  boss  called  Nobby 
Wimpole  into  his  office.  One  glance  at  the  boss’s  face 
told  Nobby  that  an  affair  of  importance  was  in  the  wind. 

“ Wimpole,”  the  boss  began,  “ there  is  something  I want 


you  to  do.  An  official  from  the  Admiralty  is  coming  here 
to-day  to  see  that  125-horse  motor  on  load.  I can’t  spare 
you  the  power  house  turbine.  You  have  got  to  get  100-KW 
out  of  the  E.T.M.*  ! ” 

Nobby  bowed  his  head.  “ I will  try,  Sir,”  he  said. 

“ You  will  experience  some  difficulty.  Your  motor  will 
be  overloaded,  and  your  belt  will  slip— but  you  must  get 
your  load.  100  kw.  will  about  do  it.  You  must  get 
them ! ” 

“ I will  get  them.  Sir,”  said  Nobby  simply.  He  lifted 
his  head  and  squared  his  shoulders  as  if  adjusting  a burden 
to  his  back. 

“ It  will  be  a difficult  job,  but  you  may  rely  upon  me.” 

Cowcraft  didn’t  care  much  for  melodrama  in  his  office,  so 
he  added  rather  curtly,  “ And  lose  no  time,  Wimpole.” 

“ I go,”  said  Nobby.  And  he  went. 

So  Nobby  collared  a great  tin  of  sticky  maggie,  shut  down 
the  E.T.M.  set,  put  on  his  slops,  and  set  to  work.  I reckon 
he  about  emptied  that  tin.  He  smothered  it  over  the 
pulleys,  and  ladled  it  on  to  the  belt.  Then  he  picked  his 
men,  got  the  Admiralty  motor  out,  wired  it  up,  put  in  his 
meters,  and  started  on  his  load.  • 

A few  of  the  curious  ones  had  gathered  round  to  see  how 
high  he  would  get.  Nobby  reached  three-quarters  without 
a sign  of  trouble,  glanced  round  at  the  set  to  see  how  the  belt 
was  standing  it,  waved  Bramble  up  on  the  tubs,  and  touched 
the  hundred.  Just  kept  it  on  for  a few  seconds  to  see  if  he 
was  really  there,  and  then  pulled  it  down  again. 

A little  buzz  of  cheering  came  from  the  assembled  testers. 
Nobby  had  got  100  kw.  out  of  the  E.T.M.  ! Good  old 
Nobby  ! And  Nobby,  who  always  reckoned  he  could  do 
anything  a bit  better  than  anyone  else,  smiled  his  apprecia- 
tion. The  news  was  all  over  the  place  in  five  minutes. 
Engineers,  hurrying  through  the  works,  wondered  what  the 
row  was  about.  Navvies,  pushing  spiders  along  the  shop, 
paused  for  a moment  to  glance  at  the  youth  who  had 
succeeded  in  cajoling  no  fewer  than  one  hundred  large-sized 
kilowatts  from  their  fastnesses  inside  the  E.T.M.  Nobby 
meanwhile  stood  there  with  the  “ alone-I-did  it  ” look  on  his 
face. 

Then  he  sent  one  chap  up  to  Pullman,  the  engineer,  to 
tell  him  that  the  Admiralty  motor  was  on  load,  and  he  could 
bring  the  official  down  when  he  liked  ; and  then  he  sent 
another  chap  to  tell  the  boss  ; and  the  boss  came  up  and  told 
Nobby  that  he  had  done  a smart  thing  ; and  Nobby  said  not 
at  all,  and  all  that  sort  of  thing  : and  Bramble — aha, 
Bramble  ! 

Bramble  meantime  was  watching  all  this,  and  saw  that 
the  chance  of  his  life-time  had  come.  He  had  a grudge 
against  Nobby  Wimpole.  A month  before,  on  night-shift, 
Bramble  had  gone  into  work  one  evening  in  excellent 
spirits.  Found  he  couldn’t  get  any  juice.  Hunted  for 
open  circuits  high  and  low.  After  two  hours’  hard 
swearing  found  someone  had  shoved  a black  wooden  brush 
in  his  exciter,  with  the  pig-tail  stuck  on  and  everything. 
Next  day  found  out  it  was  Wimpole.  Bramble  didn’t  love 
Wimpole  much  after  that. 

So  while  the  chap  was  telling  Pullman  and  the  official  to 
come  down,  Bramble  went  along  to  the  traction  board,  and 
collared  a bucket  of  railway  grease.  Soft,  juicy  grease. 
With  a deft  hand  he  applied  it  to  the  belt  of  Nobby’s  set. 
Smothered  it  over  the  pulleys,  and  ladled  it  on  to  the  belt. 
Left  it  with  about  as  much  grip  as  Balaam  on  a donkey. 

Pullman  arrived  with  the  official,  and  introduced  him  to 
the  boss.  The  official  said  what  a nice  shop  it  was,  and 
the  boss  said  what  a rotten  summer  we’d  been  having,  and 
then  they  looked  at  the  induction  motor.  They  told  Nobby 
to  run  it  round.  Nobby  ran  it  round.  ^ 

The  official,  flicking  the  dust  from  his  coat,  as  if  the 
whole  thing  bored  him  inexpressibly,  asked  if  they  would 
give  him  some  load.  He  suggested  125  horse.  Nobby 
looked  delighted,  and  offered  him  a couple  of  hundred.  No  ? j 
Very  good. 

Nobby  moved  round  behind  the  table,  glanced  at  his 
cycles,  placed  one  hand  on  his  ammeter  switch,  and  plugged 
load  on.  Brought  up  the  field  of  his  load  generator  a bit, 
and  then  suddenly,  when  he  was  taking  only  about  30  kw.  . 

* A D.c.  motor  fed  from  the  works  supply,  and  driving  a 70-kw. 
alternator,  which  supplies  current  for  testing  induction  motors. 
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from  his  machine,  heard  his  belt  squeaking.  Couldn’t  under- 
stand it.  Waved  Bramble  up  on  the  tubs.  Got  about 
half  load  when  the  bally  belt  started  flapping  like  a flamingo. 
Pullman  & Co.  all  looked  round,  wondering  what  was  up, 
and  Nobby  started  getting  feverish.  He  ran  his  fingers 
through  his  hair — couldn’t  make  out  what  had  happened. 
Saw  that,  anyway  temporarily,  he  was  done,  so  pulled  off  his 
load,  and  called  out  to  Bramble  to  see  if  the  E.T.M.  belt  was 
O.K.  Bramble  had  a look,  and  informed  Nobby  that  the 
belt  was  quite  as  firm  as  a couple  of  rocks,  also  observing 
that  he  (Nobby)  had  in  the  first  case  probably  read  his 
meters  wrong,  and  fancied  he  had  got  his  load  when  he 
hadn’t.  Nobby,  looking  hot,  flushed  and  very  sick,  told 
Bramble  to  go  to  the  devil.  Cowcraft  bit  his  lip,  and  the 
official  looked  shocked. 

Wimpole,  with  blank  despair  in  his  heart  and  in  his  face, 
called  out,  “ Are  you  right  ? ” and  banged  on  his  load  again. 
Bramble,  with  a horrible  smile  in  his  sleeve,  jerked  up  the 
load.  Nobby  heard  the  dreadful  flapping,  and  saw  his 
ammeter  needle  floundering  about  between  nothing  and  a 
quarter  load.  Through  misty  eyes  saw  the  official  fuming 
with  impatience,  and  Cowcraft  snorting  with  disgust.  Fairly 
lost  his  head.  Waved  Bramble  up  blindly.  Bramble,  more 
than  equal  to  the  occasion,  jammed  the  blessed  plate  right 
in.  Deafening  row  from  the  belt,  flapping  and  squeaking 
like  mad  ....  and  then  suddenly  a fearful  crash  . . . • 

On  the  motor  end  the  belt  had  worked  its  way  right  over 
the  bearing  ; on  the  far  end  it  slithered  gradually  to  the 
outside  edge,  and  came  right  away  with  the  force  of  a 
thunderbolt  ....  fetched  down  a great  shelf  containing 
meters,  portable  testing  sets,  pliers,  spanners,  oil-cans  .... 
Dirt,  grease  and  bits  of  iron  flying  all  over  the  place — the 
official  with  a couple  of  pints  of  best  lubricant  in  his  eye.  ... 
Nobby  Wimpole,  blubbering  and  babbling  like  a lunatic 
Chinaman,  made  a wild  rush-  for  the  breaker  ; tripped  up 
over  a stool,  sprawled  full  length,  caught  his  foot  in  a 
rheostat  lead,  and  fetched  off  his  blessed  motor  field  .... 

Gentlemen,  it  has  been  my  misfortune  to  assist  in  more 
than  one  general  mess-up,  but  I’ve  never  heard  the  shop 
breaker  come  out  with  a lovelier  crack  than  on  that  glorious 
day.  And  in  the  moment  of  Nobby’s  greatest  mortification, 
Bramble  came  and  knelt  beside  him,  and  with  an  arm 
around  his  neck,  whispered  lovingly  : 

“What’s  the  price  of  wooden  Morganite  brushes  now  ?” 
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Foreman's  Time  Booh.— In  this  book  the  foreman  enters 
the  time  every  man  commences  and  leaves  off  work,  and 
throws  out  the  number  of  hours  worked  by  each  man  in  one 
of  the  columns  bearing  at  the  top  the  number  representing 
the  particular  work  upon  which  the  man  has  been  engaged. 
Two  of  these  books  are  in  use  at  one  time,  yesterday’s  records 
being  left  in  the  office  to-day  in  exchange  for  those 
which  were  inside  yesterday.  This  arrangement  allows  the 
office  staff  time  to  extract  therefrom  particulars  for  the  wages 
book  and  analysis  cards.  Should,  however,  the  daily  changing 
of  the  books  prove  to  be  impracticable,  an  arrangement 
could  be  come  to  whereby  they  were  changed  only  once  a week 
instead  of  daily.  The  drawback  to  the  weekly  change  is 
that  it  means  a busy  day  for  the  office  staff  at  the  week-end 
making  up  the  wages  of  the  men.  The  foreman  obtains  the 
job  order  numbers  for  proposed  jobs  from  the  office,  or  from 
the  engineer  in  charge  of  the  department,  as  the  case  may 
be,  the  procedure  not  calling  for  description  here. 

Wages  Analysis  Cards.— These  cards  are  made  up  from 
the  information  given  in  the  time  books ; the  total 
number  of  hours  spent  on  each  section  is  worked  out  at  the 
various  rates  and  the  amounts  are  extended  to  the  proper 
columns,  and  the  whole  total  balanced  with  the  wages  book 
weekly.  The  illustration  given  above  will  explain  matters 
more  fully  than  words.  These  section  totals  are  in  their 
turn  transferred  to  the  coBt  cards,  whereon  all  the  time  and 
material  used  is  collected  together,  so  as  to  give  the  finished 
cost  of  the  work — but  that  is  another  subject. 


WAGES  ANALYSIS-CABLE-LAYING  GANG. 


Bt  “ INTERESTED.” 


The  proper  wages  analysis  of  casual  labour  is  an  important 
item  in  connection  with  any  undertaking,  and  one  worthy  of 
serious  attention  on  the  part  of  those  in  charge  of  this  par- 
ticular work.  The  total  cost  alone  of  any  job  is  not  sufficient 
information  for  an  up-to-date  company  or  works.  Details 
are  required  of  each  part  or  section  of  the  work,  such  as 
trenching,  laying  pipes  or  ducts,  cable,  &c.,  in  order  to 
enable  more  accurate  estimates  to  be  obtained  in  future  cases. 
The  more  details  available  (within  reason)  when  estimating 
the  better  chance  one  has  to  arrive  at  a close  figure. 

Following  is  a description  of  a method  for  allocating  the 
time  worked  on  each  job  to  the  proper  headings,  and  one 
retained  in  use  after  a practical  trial,  which  may  prove  useful 
to  some  readers.  The  case  in  mind  deals  with  a “ mains 
gang”  employed  in  the  streets,  opening  ground  and  laying 
therein  pipes,  conduit,  cables,  &c.,  for  the  purpose  of  distri- 
buting electricity,  but  the  same  idea  could  be  applied  in 
connection  with  other  work  where  casual  labourers  are 
employed.  Each  job,  or  section  of  a job,  is  given  a number 
so  as  to  save  a deal  of  unnecessary  writing.  Only  two  books 
are  in  use — or  rather  one  book  and  a set  of  cards.  They 
are  the  foreman’s  time  book  and  the  wages  analysis  cards. 
In  order  to  make  clear  the  written  explanation  below,  the 
heading  of  a page  of  the  book  and  one  of  the  cards  is  given 
herewith : — 


EXTENSIONS. 


[communicated.] 


Events  move  apace,  and  now  the  financial  stability  of  some 
few  municipal  electricity  works  seems  to  be  seriously 
threatened ; the  somewhat  peculiar  position  in  which 
they  are  placed,  owing  to  the  necessity  for  replacements  of 
plant,  demands  very  careful  attention  on  the  part  of  the 
management.  In  a number  of  works  a stage  has  been  reached 
when  some  of  the  original  installation  must  necessarily  be 
scrapped  or  sold,  in  order  to  make  room  for  more  modern 
plant  in  larger  units  than  the  original  ones.  Where  floor 
space  is  limited,  the  Bmall  plant  installed  at  the  commence- 
ment must  “ go  ” in  order  to  allow  for  extensions,  which 
can  only  be  carried  out  by  putting  in  plant  considerably  more 
powerful  on  the  space  originally  occupied  by  the  small 
units.  The  trouble  is  how  to  provide  the  cash  to  pay  for 
the  new  goods.  The  annual  repayments  have  proved  to  be 
insufficient,  and,  for  various  reasons,  the  rate  of  depreciation 
has  been  far  greater  than  estimated. 

In  several  instances,  the  loans  obtained  for  the 
purchase  of  the  installation  in  the  first  case  were  arranged 
to  be  paid  off  in  annual  instalments  covering  a period  of 
42  years.  Now,  although  the  plant  has  become  of  little  prac- 
tical value  as  an  economical  means  of  generating  electricity, 
only  about  one-third  of  the  loan  has  been  redeemed  to  date, 
and  the  question  arises  as  to  which  is  the  better  way  of 
obtaining  money  to  pay  for  the  new  extensions.  Should  the 
whole  of  the  remaining  portion  of  the  original  loans  be 
repaid  and  fresh  capital  taken  up,  or  would  it  be  preferable 
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to  pay  for  the  new  alterations  and  additions  combined  out  of 
revenue  account,  and  goon  slowly  paying  off  the  old  capital  ? 
The  lending  authority  will  not  grant  a new  loan  unless  the 
remaining  portions  of  the  old  one  are  redeemed.  The 
position  is  peculiar,  because  there  is  not  much  in  the 
way  of  precedent  which  can  be  used  for  guidance.  Careful 
consideration  of  the  possibilities  in  the  future  is  required 
before  a definite  decision  can  be  arrived  at,  and  an  intimate 
knowledge  of  the  useful  life  of  the  machinery,  &c.,  in  use 
and  that  proposed  to  be  put  down  is  wanted.  For  this 
reason  I think  the  question  is  one  for  the  engineer  or 
manager  of  the  department  to  tackle,  and  not  the  borough 
accountant. 

Whichever  course  is  pursued,  a heavy  sum  will  have  to  be 
taken  from  the  accumulated  profits  or  reserve  and  depre- 
ciation accounts.  Is  the  money  in  hand,  or  has  most  of  the 
surplus  in  previous  years  gone  to  “ relief  of  the  rates  ? ” 
Here  is  an  instance  which  at  once  shows  whether  the  under- 
taking has  been  deprived  of  money — now  so  vitally  neces- 
sary—or  whether  the  wiser  policy  has  been  adopted  of 
putting  by  sufficient  to  provide  for  such  contingencies  as  this. 

In  the  event  of  the  former  course  being  followed,  a 
smaller  sum  is  required  to  pay  off  the  remaining,  say,  two- 
thirds  of  the  loans  yet  outstanding  than  if  the  latter  course 
is  taken,  because  the  new  plant  about  to  be  installed  will 
necessarily  possess  a greater  output,  space  for  space,  than 
the_  plant  being  ousted,  and,  of  course,  higher  value. 
This  appears  to  leave  a balance  in  favour  of  the  former 
method,  but  one  must  not  lose  Bight  of  the  fact  that 
if  another  loan  is  taken  up  for  the  proposed  extensions  or 
replacements,  the  customary  length  of  time  allowed  to-day 
for  repayment  is  not  nearly  so  long  as  was  the  case  10  to 
lo  years  back,  and,  money  being  much  dearer  now  than 
then,  the  interest  charges  will  correspondingly  be  increased, 
and  will  prove  in  the  end  to  be  heavier  than  the  remaining 
interest  charges  on  the  original  loans,  should  they  be 
retained.  Looking  only  to  the  present,  the  first  method  is 
preferable,  but  the  latter  course  seems  to  work  out  cheaper 
in  the  long  run. 

I am  not  going  to  offer  a word  in  favour  of  either  way, 
but  intend  to  leave  the  matter  for  those  more  interested  to 
argue  oyer,  as  circumstances  alter  cases,  and  few  stations 
are  similar  in  this  particular  respect.  The  question  is  a 
ticklish  one  to  answer,  and  one  in  connection  with  which 
councillors  will  do  well  to  look  after  the  future,  and  not 
allow  the  future  to  look  after  itself. 

If  this  stage  of  things  is  reached  after  only  10  to  15  years’ 
working,  then  in  another  10  years  the  probability  is  that  a 
much  larger  portion  of  the  plant  will  want  ousting  in  order 
to  make  space  for  other  more  modern  and  larger  plant, 
because  surely  old  plant  standing  idle  whilst  the  cost  is 
slowly  being  repaid  cannot  be  profitable,  no  matter  how  the 
figur  es  are  twisted  about.  The  conclusion  drawn  from  the 
present  state  of  the  enterprise  is  that  all  profits  must  be 
retained  until  a good,  sound,  sensible  reserve  or  depreciation 
fund  is  formed,  and  not  even  a sum  representing  1 per  cent, 
of  the  capital  outlay  (as  arranged  in  the  gas  clauses  of  the 
Salford  Corporation  Fill  by  the  House  of  Lords’  Committee) 
should  be  taken  from  the  department  until  more  than 
sufficient  is  in  hand  to  meet  all  possible  emergencies. 


THE  RATIONALE  OP  PICTORIAL 
ADVERTISEMENT. 


By  T.  W.  COLE. 

Suiti.y  companies,  electrical  contractors  and  such  like  have 
recently  been  favoured  with  certain  lamp-advertisement 
ci.rds  sent  to  them  for  show  purposes.  The  cards  in  question 
have  been  apparently  designed  with  a view  to  catching  the 
popular  fancy.  One  may,  in  fact,  imagine  the  gradual 
development  of  the  idea  in  the  lamp  manufacturers’  minds, 
from  the  time  when  it  waB  first  determined  to  appeal  to  the 
public,  to  the  time  when  the  good  Mr.  Hassall  received 
approval  of  his  designs.  The  line  of  reasoning  that  led  to 


this  series  of  pictorial  displays  was  evidently  something  like 
this  : Here  is  a general  public,  who  know  nothing  about  the 
technicalities  of  lamps.  We  want  to  interest  them,  to  catch 
their  eye,  even  in  spite  of  themselves — we  want,  in  fact, 
something  “ popular,”  ergo,  we  want  something  funny. 
Who  can  draw  funny  pictures  ? Who  but  Mr.  Hassall ! 
And  forthwith  Mr.  Hassall  receives  a commission  for  designs, 
which  presently  mature  into  the  cards  now  familiar  to  the 
trade. 

Now,  in  speaking  thus,  we  must  not  be  thought  to  be 
disparaging  Mr.  Hassall’s  abilities  for  poster  work.  Quite 
the  contrary.  We  do,  however,  criticise  the  faulty  survey 
of  the  situation  on  the  part  of  the  lamp  manufacturers  which 
led  them  to  contemplate  using  pictures  of  this  type. 
There  is,  we  think,  at  the  root  of  it,  a fundamental 
misconception.  The  lamp  manufacturers  have  not  realised 
the . true  end  of  advertisement.  That  end  is  not 
attained  merely  when  attention  is  attracted.  The  indis- 
pensable part  is  still  to  come — the  creating  of  an  impression 
which  shall  link  favourable  associations  with  the  article 
advertised.  For  instance,  take  a soap  advertisement  poster. 
Here  we  have,  perhaps,  a young  lady  of  undeniable  personal 
attractions,  caught  possibly  at  some  advantageous  moment 
of  an  unfinished  toilet.  The  artist  has  seized  the  oppor- 
tunity to  emphasise  the  soft  roundness  of  perfect  health, 
the  sense  of  skin,  velvet  to  the  touch.  The  eye  is  arrested 
by  the  picture,  and  takes  in  the  name  of  the  soap  at  the 
same  time.  The  name  henceforward  takes  to  itself  in  the 
memory  certain  subtle  associations  with  clean,  wholesome 
healthiness,  shell-pink  complexion  and' such  like.  Suppose, 
on  the  contrary,  the  picture  had  been  of  the  sallow-com- 
plexioned,  actemic,  pointed-elbow  variety  of  damsel,  where 
is  the  good  lady  that  would  have  risked  using  the  soap  ? 
Coming  to  the  case  in  hand,  we  have  an  advertisement  card 
showing  a family  at  dinner  under  the  illuminating  rays  of 
the  lamp  advertised.  The  family  are  (to  invert  a phrase) 
honest  but  “ poor  ” — poor  in  looks,  poor  in  manners,  the 
good  wife  holds  her  knife  in  her  left  hand,  the  little  girl 
“ points  ” (which  well-behaved  children  are  taught  never  to 
do),  and  the  pater-familias  sits  in  his  shirt- Bleeves.  It  is 

all  very  homely  and  comfortable,  but and  here  we  come 

to  the  crux  of  the  question.  Electric  light  is  undeniably 
something  of  a social  hall-mark.  It  is  a thing  that  began 
in  the  houses  of  the  “ carriage  and  pair  ” people.  Thence 
it  descended  to  the  less-favoured  but  proportionately 
ambitious  neighbours.  Thence  to  suburbia  with  its 
characteristic  genteel  emulations.  A good  lady  of  the  latter 
class,  on  her  walks  abroad,  catches  sight,  perhaps,  of  the 
lamp-advertisement  in  question.  The  poor  lamp  becomes 
immediately  associated  with  all  that  is  repugnant.  Her 
whole  ambition  in  life  is  towards  gentility,  the  very 
antithesis  of  the  scene  which  this  lamp  so  fondly  illuminates. 
But  anyhow,  even  outside  this  one  point  of  view,  seeing 
that  the  strong  plea  for  the  electric  light  is  on  the  side  of 
its  aesthetic  capabilities,  on  the  grounds  of  its  help  towards 
refinement  of  decoration,  would  it  not  have  been  more  to  the 
point  to  have  so  designed  the  advertisement,  as  to  have 
insensibly  conveyed  an  impression  in  which  such  qualities 
were  associated  ? 

Or  to  pass  to  another  of  these  advertisements,  what  could 
be  more  foreign  to  such  impressions  than  the  one  wherein  a 
good  man  of  most  inelegant  figure  is  carrying  on  a cryptic 
conversation  with  his  ill-mannered  ill-proportioned  gardener, 
who  does  not  even  trouble  to  affix  a “ sir  ” to  his  answer. 
One  can  hardly  think  that  the  lamps  so  advertised  will 
benefit  from  the  physical  and  intellectual  vulgarity  thus  so 
ingenuously  associated  with  them. 

One  might  suggest  that  a book  on  psychology  might  be  a 
useful  adjunct  to  the  publicity  department  of  the  lamp 
manufacturers  in  question,  and  that  a marker  be  kept  in  the 
chapter  about  the  transference  of  impressions,  and  the  laws 
which  govern  association.  A due  regard  to  such  principles 
would,  we  think,  prevent  the  advertisements  being  drafted, 
which  are  by  their  nature  so  obviously  self-defeating. 


Nitrogen  from  flie  Air. — The  construction  of  the 
lirst  Swedhh  nitrogen  wot ks  is  about  to  be  commenced,  and  sbonld 
be  completed  by  the  spring. 


Vol.  65.  No.  1,672,  December  10,  1909.]  THE  ELECTRICAL  REVIEW, 


927 


NEW  ELECTRICAL  PROPOSALS  FOR 
PARLIAMENT  TO  CONSIDER. 


There  is  little  of  a sensational  kind  in  the  list  of  applications 
that  have  been  filed  at  Westminster  for  the  consideration  of 
the  Board  of  Trade  and  Parliamentary  Committees  in  the 
next  Session.  They  are  indicated  briefly  as  usual  in  the 
following  : — 

(a)  Electric  Light  and  Power. 

Bath. — The  Corporation  is  applying  for  the  extension  of  its  area  of 
electric  supply,  within  the  rural  district  of  Bath. 

Bishop’s  Stortford,  Harlow  and  Epping  Gas  and  Electricity. 
— Amalgamation  of  gas  companies ; powers  to  supply  electricity ; 
agreements  with  local  authorities  as  to  supply. 

Brixham. — Application  by  R.  A.  Lister  & Co.,  Ltd.,  for  an  order 
to  supply  electricity  in  the  urban  districts  of  Brixham  and 
the  rural  district  of  Totnes. 

Brumby  and  Frodingham.— U.D.C.  applying  for  prov.  order  to 
supply  electricity. 

Chesliam. — Application  by  Ohesham  Electric  Light  and  Power  Co., 
Ltd.,  for  extension  of  area  of  supply  to  include  borough  and 
part  of  rural  district  of  Hemel  Hempstead. 

Chipping  Norton  Has  and  Electricity.— New  Company  ; Purchase 
of  undertakings  of  Mid-Oxfordshire  Gas  Light  and  Coke  Co., 
Ltd.,  and  the  Chipping  Norton  and  District  Electric  Light  and 
Power  Co.,  Ltd. 

Church. — U.D.C.  is  applying  for  prov.  order  for  supply  of 
electricity.  , 

Cleveland. — U.D.C.  is  applying  for  electric  supply  in  its  district, 
and  part  of  the  parish  of  Walton-in-Gordano. 

Dawlish. — Power  to  U.D.C.  to  transfer  its  1903  E.L.  Order  to  the 
Dawlish  E.L.  and  Power  Co.,  Ltd.  Extension  of  time  for 
works. 

Derby. — The  Corporation  is  applying  for  extension  of  its  area,  so 
as  to  supply  electricity  in  the  urban  district  of  Alvaston  and 
Boulton,  and  in  a number  of  parishes. 

Farnham. — The  Famham  Gas  Co.,  Ltd  , is  applying  for  the  disso- 
lution of  the  company,  the  incorporation  of  a new  company  to 
take  over  undertaking  and  to  supply  gas  and  electricity.  Bulk 
supply  of  both  gas  and  electricity ; repeal  of  1905  E.L.  order. 
Frimley. — Application  by  the  U.D.C.  for  a prov.  order. 

Gorseinon. — Application  by  Gorseinon  Electric  Light  Co.,  Ltd., 
for  power  to  supply  electricity  within  the  parishes  of  Gowerton, 
Llandilo-Talybont,  Loughor  (Borough)  and  Penderry. 
Hastings. — Corporation.  Compulsory  purchase  of  site  of  existing 
electric  generating  station.  Power  to  sell,  let,  or  hire  electric 
fittings,  &c.,  and  other  powers  incidental  to  the  electricity 
undertaking. 

Havant  Gas  and  Electricity.— Dissolution  of  Havant  Gas  Co., 
Ltd.  ; transfer  to  new  company  ; lands  for  electric  generating 
station  ; free  wiring  ; supply  in  bulk. 

London  Electric  Supply. — Application  by  L.C.C.  to  be  consti- 
tuted the  purchasing  authority  for  the  undertakings  of  certain 
electrical  companies. 

Middlesbrough.— Farther  powers  to  Corporation  regarding  elec- 
tricity supply,  including  powers  to  supply  and  hire  meters, 
cookers  and  fittings. 

Middleton. — Corporation.  Farther  provisions  concerning  gas  and 
electricity  undertakings  ; free  wiring ; supply  in  bulk  ; supply 
to  premises  outside  borough. 

Ormskirk. — Corporation  asks  for  alteration  of  1900  provisional 
order ; extension  of  time  for  laying  mains  in  compulsory  area ; 
transfer  to  Ormskirk  Electric  Supply  Co.,  Ltd. 

Radclilfe. — Application  for  a provisional  order  by  the  Lan- 
cashire Electric  Power  Co. 

Reading  Electric  Supply  Co.,  Ltd.,  is  seeking  powers  for  ex- 
tension of  area  of  supply  ; supply  in  bulk  within  and  beyond 
area ; wiring  consumers’  premises,  &c. 

Runcorn. — Application  for  a provisional  order  for  supply  of  elec- 
tricity in  Urban  and  Rural  Districts  of  Runcorn  is  being  made 
by  G.  H.  Cox  and  H.  J.  Falk,  of  Colonial  House,  Water  Street, 
Liverpool. 

Runcorn  and  Weston. — Application  for  a provisional  order  by 
the  Oastner-Kellner  Alkali  Co.,  Ltd.,  Weston  Point,  Runcorn. 
Sheffield. — Corporation  is  applying  for  power  to  supply  electricity 
in  parish  of  Tinsley. 

Smethwick. — The  Birmingham  and  Midland  Tramways  Co.,  Ltd., 
applies  for  power  to  repeal  or  amend  the  1898  E.L.  Order ; 
to  transfer  the  1898  order  to  the  Shropshire,  Worcestershire 
and  Staffordshire  Electric  Power  Co. 

Warrington. — Further  powers  to  Corporation  relating  to  gas  and 
electricity  undertakings  ; free  wiring  ; supply  in  bulk. 

Wldnes. — Application  by  Corporation  for  alteration  and  amend- 
ment of  1901  and  1904  orders.  New  compulsory  area.  Transfer 
to  8alt  Union  Co.,  Ltd.,  or  other  company. 

Widnes. — Application  by  G.  H.  Cox  and  H.  J.  Falk  (Colonial 
House,  Water  Street,  Liverpool)  for  provisional  electric  supply 
order. 

Yorkshire  Electric  Power  Co. — Alteration  and  regulation  of 
capital  and  borrowing  powers  of  the  company. 

(6)  Electric  Tramways  and  Railways. 

Baker  Street  and  Waterloo  Railway.— Subway  at  Oxford 
* Circus.  Agreements  with  other  railway  companies  as  to  use 
of  stations,  &c.  Various  other  powers. 


Bradford  Corporation. — Very  numerous  powers  are  applied  for, 
from  the  extension  of  powers  to  carry  goods  on  tramways,  to 
run  trackless  trolleys,  and  to  supply  electricity  in  bulk  outside 
the  city,  to  the  suppression  of  indecent  literature. 

Charing  Cross,  Euston  and  Hampstead  Railway.— New  short 
lengths  of  railway  at  Charing  Cross  and  Victoria  Embank- 
ment. Agreements  with  other  underground  companie  s. 
Powers  as  to  capital. 

Devonport  and  District  Tramways. — Repeal  or  amendment  of 
Acts.  Power  to  British  Electrical  Federation,  Ltd.,  to  manage 
the  undertaking  as  sole  director  or  otherwise,  &c. 

Great  Northern  and  City  Railway.— Extension  of  time  for 
completion  of  railway  and  subway  authorised  in  1902. 

Halesowen  Light  Railways.— Application  to  Light  Railways 
Commissioners  by  company,  for  extensions  to  railways. 

Handsworth. — Application  by  U.D.C.  for  further  powers  in 
respect  of  electrical  undertakings,  including  several  new 
tramways. 

Leeds  Corporation. — Provision  and  running  of  trackless  trolley 
omnibuses  in  Leeds,  Armley  and  Bramley,  and  powers  inci- 
dental thereto. 

London  County  Council. — Construction  of  new  and  recon- 
struction of  existing  tramways.  Extension  of  time  for  powers 
under  1903  Act. 

London  Electric  Railway  Amalgamation.— Transfer  and 
vesting  of  powers  and  amalgamation  of  Baker  Street  and 
Waterloo ; Charing  Cross,  Euston  and  Hampstead ; Great 
Northern,  Piccadilly  and  Brompton  Railway  Co.  Dissolution 
of  transferred  companies,  termination  or  alteration  of 
guarantee  of  interest  by  the  Underground  Electric  Railways 
Co.  of  London,  Ltd. 

London  United  Tramways.— Extension  of  time  for  completion 
of  tramway  in  Richmond,  and  incidental  powers. 

Mersey  Railway. — Extensions  of  periods  for  payment  of  interest 
on  certain  debenture  stocks;  various  other  provisions,  in- 
cluding allowances  for  depreciation  and  renewals  of  electric 
plant,  rolling  stock,  &c. 

Metropolitan  District  Railway.— Capitalising  arrears  of  divi- 
dends, and  various  powers. 

Metropolitan  Railway.— Extension  of  time  for  authorised  work  ; 
construction  of  subways  ; various  powers. 

Milnrow.— Application  by  U.D.C.  for  power  to  construct  and  work 
tramways. 

Morecambe  Tramways  Co. — Reconstruction  of  tramway  ; use  of 
mechanical  power ; provisions  as  to  capital ; dissolution  of 
company. 

North  and  South  Shields  Electric  Railway.— Extension  of 
time  for  completion  of  railway  and  works.  Additional 
capital,  &c. 

North-East  London  Railway.— Extension  of  time  for  subscrip- 
tion of  capital,  commencement  of  works  and  construction  of 
railway.  Agreements  with  Metropolitan  Railway.  Amend- 
ments of  Acts. 

Nottingham  Corporation.— Extension  of  time  for  construction  of 
tramways  authorised  in  1905;  powers  to  construct  further 
tramways. 

Rawtenstall  Corporation. — Construction  of  further  tramways. 

Rhondda  U.D.C. — Construction  and  working  of  tramways ; 
mechanical  power. 

Southampton. — Corporation  is  applying  for  further  tramway 
powers  ; also  for  powers  to  provide  and  fix  electrical  fittings. 

Wimbledon  and  Sntton  Railway.— New  company.  Agreements 
with  the  Underground  Electric  Railways  Co.  of  London,  or 
other  authorities,  as  to  supply  of  electricity  for  working 
railway. 


Peat  as  Fael. — The  central  station  on  the  moors  in  East 
Friesland,  to  which  reference  was  made  in  this  journal  several 
months  ago,  was  opened  for  public  supply  on  November  15th. 
Peat  is  used  as  fuel,  and  it  is  calculated  that  the  quantity  avail- 
able is  sufficient  to  raise  steam  for  a period  of  100  years.  The  cost 
of  establishment  has  amounted  to  £150,000,  the  plant  is  capable 
of  dealing  with  a demand  for  5,000,000  KW.-hours  per  annum,  and 
the  distributing  network  extends  over  150  miles.  Various  contracts 
for  supply  to  local  authorities  have  been  concluded,  but  the  dock- 
yard at  Wilhelmshaven  is  not  connected  with  the  mains,  as  the 
erection  of  two  plants  for  dock  and  lock  works  was  projected 
before  the  station  was  built,  and  has  already  been  carried  partly 
into  effect.  On  the  other  hand,  the  station  affords  a supply  to  the 
harbour  works  at  Emden.  It  is  expected  that  the  contemplated 
tramways  at  Wilhelmshaven  and  Rustringen  will  be  operated  from 
the  moorland  station. 

Carbide  of  Calcium  Syndicate. — Reports  of  a 

contradictory  character  are  in  circulation  in  Germany  regarding 
the  question  of  the  constitution  of  a syndicate  of  producers  of 
carbide  of  calcium  in  various  countries.  We  quoted  last  week  the 
reported  establishment  of  a syndicate  for  the  regulation  of  pro- 
duction and  prices.  On  the  other  hand,  a Frankfort  newspaper 
learns  from  well-informed  circles,  that  doubts  exist  as  to  the  actual 
constitution  of  a syndicate.  Surprise  is  also  expressed  that 
important  producers,  such  as  the  German,  Swiss  and  Tyrol  interests, 
know  nothing  of  such  negotiations,  whereas  an  understanding  with- 
out the  inclusion  of  these  works  is  scarcely  conceivable,  having 
regard  to  the  large  proportion  which  they  possess  in  the  aggregate 
output. 
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NOTES  ON  TRADE  ABROAD. 


We  commend  to  the  serious 
The  Future  of  Canada,  attention  of  all  our  readers  who  take 
an  interest  in  the  future  of  Canada, 
and  especially  those  who  desire  to  gain  from  its  industrial 
development,  the  important  question  of  British  and  American 
investments  in  Canadian  undertakings.  There  is  a vast 
difference  between  the  American  and  British  manner  of 
investing  there.  The  American  when  he  puts  his  money 
into  the  country  goes  along  with  it  and  establishes  a business 
— perhaps  a branch  of  a similar  works  in  the  States — and  he 
stays  there  either  altogether  or  sufficiently  long  to  set  the  new 
concern  on  its  legs,  so  that  an  efficient  American  or  Canadian 
staff  can  run  it  for  him.  British  investors  put  their  money 
by  the  million  into  Government  bonds,  municipal  bonds,  rail- 
way stocks,  and  so  forth,  yielding,  say,  4 per  cent.,  and  remain 
at  home,  leaving  someone  else  to  get  a bigger  benefit  by 
their  direct  effort ; thus  we  too  often  withhold  that 
important  British  influence  which  our  active  presence  and 
enterprise  would  exert  upon  the  conduct  of  affairs.  Of 
course,  many  of  our  investors  are  merely  wanting  a safe 
investment  for  their  money,  have  little  or  no  knowledge  of, 
or  interest  in,  industrial  affairs,  and  have  no  personal  necessity 
to  worry  themselves,  so  long  as  they  can  gain  a sure  and 
steady  4 per  cent.  We  are  not  going  to  suggest  that  these 
should  refrain  from  so  investing,  for  Canada  needs  all  the 
money  it  can  get  for  the  enormous  development  works  of  a 
public  kind  that  are  in  progress  and  in  contemplation.  But 
if  only  those  who  know  something  about  British  industry  and 
British  manufacturing  were  to  commence  active  operations 
over  there,  we  have  little  doubt  that  they  could  influence  a 
good  deal  of  capital  to  flow  into  their  purposes.  It  is  good 
as  far  as  it  goes  to  have  British  money  developing  the 
country,  but  it  needs  also  British  capital  accompanied  by 
British  effort  in  industrial  and  manufacturing  work  if  a 
reasonable  proportion  of  British-leavening  spirit  is  to  be 
maintained  in  the  future. 

We  hope  that  the  electrical  manufacturers  of  this  country, 
as  the  result  of  their  increased  attention  to  the  market, 
and  the  opening  of  offices  and  the  appointment  of 
ageuts  in  the  chief  centres  of  the  Dominion,  will  be 
able  to  do  a far  better  business  than  they  have  been 
doing,  in  goods  made  in  our  own  factories  here.  But  it  may 
be  that  in  some  cases  where  manufactures  are  known  to  be 
suited  to  the  Canadian  requirements,  some  of  our  manu- 
facturers may  find  it  good  policy  to  consider  the  establishing 
of  branch  factories  in  Canada.  To  compete  with  the  wide- 
spread American  influence  in  electrical  affairs  in  Canada — 
partly  consequent  upon  the  investment  of  American  elec- 
trical capital  in  setting  up  factories  which  made  available 
certain  lines  of  manufactures  whose  ready  presence  in  such  a 
country  had  a good  deal  to  do  with  the  creation  of  a demand 
and  subsequent  preference  for  them,  about  which  we  have 
heard  something — our  firms  will  need  to  carry  large  stocks. 
When  that  has  been  done  and  has  succeeded,  it  will  be 
possible  to  see  whether  the  prices  obtainable  leave  a larger 
profit  than  would  ensue  if  works,  operating  with  higher 
priced  labour,  were  established  there.  American  electrical 
factories  went  over  the  border,  beciuse  of  the  tariff  on  their 
exports  from  United  States  works,  because  they  by  their 
closeness  to  the  country  more  speedily  recognised  the  great- 
ness of  the  electrical  opportunity,  and  we  believe  also 
because  of  the  railway  charges.  Exports  from  this  country 
get  in  more  favourably  than  do  others,  because  of  the 
preferential  tariff,  but  they  have  a sea  journey,  and  perhaps 
a long  river  or  overland  journey,  as  compared  to  the  States 
railway  journey.  Manufacturing  costs  here  are  lower- 
labour  being  cheaper,  and  the  workman’s  output  superior — 
than  in  either  the  States  or  Canada,  if  we  turn  things  out  in 
sufficient  quantities.  On  the  other  hand,  we  suffer  in  the 
matter  of  time  of  delivery  under  the  disadvantage  of 
distance,  whereas  the  States  factory  may  be  not  far  off,  and 
can  thus  give  a quicker  delivery.  The  presence  of  the 
American  manufacturer  in  Canada  is  an  accentuation  of  our 
difficulty  where  time  is  of  any  consequence,  but  in  lines  that  we 
can  carry  in  stock,  or  where  time  is  only  a secondary  matter, 
we  ought  to  be  favourably  placed.  All  these  and  other  pros 
and  cons  have  to  be  considered,  and  we  shall  not  be  surprised 


if  some  of  our  electrical  and  engineering  manufacturers  think 
it  better  and  more  profitable  policy  to  manufacture  in  Canada 
than  to  export  from  England,  after  they  have  succeeded  as 
the  result  of  their  present  more  aggressive  policy  in  estab- 
lishing extensive  business  c mnections  there. 

We  have  been  led  to  write  the  foregoing  by  an  article, 
entitled  “ A Word  to  British  Investors,”  appearing  in  our 
always  entertaining  contemporary  Canada.  Herein  figures 
are  quoted,  showing  that  approximately  £46,000,000  of 
American  money  is  invested  in  Canadian  industrials — mills, 
timber,  mines,  lumber,  packing  plants,  implement  distribut- 
ing houses,  &c.  The  Monetary  Times  is  quoted  thus  : “ In 
certain  industrial  lines  the  United  States  have  gathered 
their  own  industrial  fruits.  Britain  has  left  the  gathering 
to  someone  else,  and  has  had  to  pay  the  middleman.  It  is 
a question  as  to  whether  4 per  cent,  and  no  worry  is  better 
than  8 or  10  per  cent,  and  the  comparatively  trifling  worry 
as  to  the  future  of  a country  such  as  Canada.” 

The  British  investor  does  a good  deal  of  this  sort  of  thing 
in  other  parts  of  the  world  as  well  as  Canada.  New  York 
has  only  got  to  ask  the  London  financial  world  for  dollars  by 
the  million,  and  it  gets  them,  at  a fair  rate  of  interest,  but 
its  people  run  over  the  Canadian  border  with  many  millions 
more  to  lay  out  in  industrial  operations,  and  secure  a far 
bigger  yield.  Our  investors  will  find  the  necessary  capital  to 
enable  German  manufacturers  to  carry  out  the  electric  power 
supply  to  the  Rand,  but  our  banks  will  not  furnish  the 
money  on  reasonable  terms  for  strengthening  the  hands  of 
the  British  manufacturer  so  that  he  can  make  the  profit  on 
the  making  of  the  plant,  &c.,  giving  work  to  our  people  while 
still  leaving  the  investor  the  opportunity  of  investing  in  the 
undertaking  itself.  The  writer  in  Canada  concludes  : “ It 
is  all  important  that  British  sentiment  should  predominate. 
If  more  British  capital  with  British  control  found  its  way 
into  Canada,  not  only  would  trade  between  Great  Britain 
and  Canada  be  increased,  but  British  sentiment  in  the 
Dominion  would  necessarily  be  fostered.” 

It  may  be  thought  desirable  that  our  great  engineering 
firms  Bhould  wait  before  taking  so  important  a step  as  we 
have  suggested  until  a greater  degree  of  actual  development, 
creating  an  immediate  and  continuous  need  for  them,  has 
been  reached.  In  the  meantime  the  American  financial 
hold  and  industrial  control  is  getting  a firmer  grip.  It  is 
easy  to  wait  too  long,  allowing  others  to  become  masters  of 
the  situation  while  we  await  the  arrival  of  more  favourable 
conditions.  However,  there  is  an  immediate  need  for 
adopting  an  aggressive  policy  of  appointing  local  agents  and 
opening  up  branch  offices,  whatever  else  may  have  to  follow 
in  the  course  of  time. 


One  of  our  Indian  correspondents 
The  British  Position  writes  as  follows  regarding  our  recent 
in  India.  survey  of  the  electrical  market  in 

India : — 

“ Your  extremely  interesting  article  in  the  current  number 
(October  29th)  of  the  Electrical  Review  will  be  read 
with  interest  by  electrical  importers  in  India.  The  writer 
of ‘Notes  on  Trade  Abroad’  has  hit  the  mark  when  he 
says  that  Consul-General  Michael’s  reference  to  electrical 
‘ machinery  made  in  the  United  States  as  being  considered 
by  Indian  electrical  engineers  to  be  the  best  in  the  world 
is  a trifle  American  ia  its  mode  of  expression.  Your 
statistics  quoted  from  Government  Blue-Books  prove  that 
the  value  of  American  electrical  goods  imported  here  is 
small,  as  compared  with  British  made,  and  no  unbiased 
person  will  claim  that  Americans  make  the  ‘ best  in  the 
world.’  That  their  electrical  gear  is  good  no  one  can  gainsay, 
but  for  some  reason — it  may  be  the  loyalty  of  the  native  to 
the  Union  Jack — the  Americans  have  up  to  now  failed  to 
get  a grip  of  the  Indian  electrical  market.  That  they  are 
gradually  insinuating  their  way  is  a proposition  that  British 
manufacturers  cannot  afford  to  ignore.  In  Mysore,  Kashmir, 
and  to  a small  extent  in  Nepal,  a lot  of  American  work  is 
being  done  ; and  as  one  successful  contract  leads  to  another 
it  behoves  our  home  manufacturers  to  keep  a keen  look  out 
ahead  for  orders  to  come.  In  n gar  1 to  Afghanistan,  it  is  a 
tradition  of  this  kingdom  to  rtma  n aloof  and  isolated  and 
keep  its  affairs  secret : but  the  recent  visit  of  the  Amir  to 
India  has  put  him  in  touch  with  modern  ideas  and  with 
fruitful  results  as  regards  thing  electric.  One  of  the  large 
Indian  electric  firms  has  secured  a handsome  order  for  all 
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sorts  of  electrical  equipment — palace  lighting,  motors, 
generators,  turbines  and  a long-distance  transmission  line. 
To  thoroughly  investigate  the  possibilities  of  a local  coal 
supply,  the  Amir  has  employed  a coal  mining  expert  to  make 
exhaustive  reports  on  the  condition  of  existing  coal  mines  in 

his  kingdom.  . . 

Bengal  coal  fields.— Two  years  ago,  during  a period 
of  abnormal  activity  in  the  coal  mines  of  Bengal,  a 
central  power  transmission  scheme  was  keenly  discussed  and 
would  probably  have  taken  effect  by  now,  but  for  the  bad 
seasons  which  followed.  For  the  past  18  months  most  of 
the  mines  have  been  curtailing  their  supply  purposely  because 
of  the  small  demand,  and  a few  of  the  less  important  mines 
have  ceased  work  altogether.  Now  there  are  certain  signs  of 
a better  demand  and  more  prosperous  seasons  in  consequence. 
Cheaper  and  more  up-to-date  methods  of  hauling  and  coal- 
cutting are  sure  to  be  sought  for,  and  English  manufacturers 
who  make  a speciality  of  electrical  machinery  for  mines 
should  leave  no  stone  unturned  to  push  their  material. 
Certain  German  firms  are  already  actively  cojivassing  both 
by  representatives  on  the  spot  and  by  means  of  cleverly- 
worded  articles  in  Indian  papers  in  which  their  specialities 
are  made  prominent.  Verb,  sap." 


CORRESPONDENCE. 

Letters  received  by  us  after  5 P.u.  os  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  N o letter  can  be  published 
unless  we  have  the  writer’s  name  and  address  in  our  P ^session. 


The  First  Telephone  Switchboard. 

Referring  to  “ W.  E.  B.’s  ” question  as  to  “When  and 
Where  the  first  Telephone  Switchboard  was  erected  in 
England  ?” — It  is  well  known  that  for  lack  of  opportunity 
of  sifting  evidence,  several  gentlemen  claim  “ the  honour  of 
bringing  the  first  pair  of  speaking  telephones  to  this  country, 
and  it  is  probable  that  for  similar  reasons  there  may  be 
several  “ first  switchboards.” 

As  a cantribution  to  the  discussion,  I quote  the  following 
from  a paper  which  I read  at  the  Institution  in  1895  on 
“ The  Origin  and  Development  of  the  Telephone  Switch- 
board ” “ It  will  be  remembered  that  telephone  exchange 

business  was  started  almost  simultaneously  in  London  by  two 
different  organisations — the  Bell  and  the  Edison  Companies. 
The  Edison  Co.  had  an  experimental  exchange  at  6,  Lombard 
Street.  It  was  publicly  opened  on  September  4th,  1879, 
with  10  subscribers  connected.  The  switchboard  then  used 
formed  the  subject  of  the  first  specification  for  a^  telephone 
switchboard  in  the  English  Patent  Office  (No.  3,794, 
September  20th,  1879).  The  elevation  drawing  attached 
to  that  specification  is  here  reproduced.  The  switchboard 
used  by  the  Bell  Co.  in  their  first  exchange  at  36,  Coleman 
Street,  was  of  a different  character.  The  sketch  shown  is 
made  from  a photograph  in  my  possession.”  ( Journal  of 
the  Proceedings  of  the  Institution  of  Electrical  Engineers, 
Yol.  XXIV).  . 

In  the  discussion  following  my  paper,  Mr.  J.  G.  Lorrain 
stated  that  the  Manchester  Exchange,  started  by  him  in 
July,  1879,  was  about  a week  or  a fortnight  earlier  than 
that  in  Coleman  Street. 

The  switchboard  at  Lombard  Street  was  in  operation 
before  the  public  opening,  but  the  exact  date  of  its  setting 
up  I was  unable  to  remember,  and,  like  that  at  Coleman 
Street,  have  been  unable  to  ascertain.  It  was  a neck  and 
neck  race  between  the  two  companies,  and  there  cannot  have 
been  much  difference  in  time,  if  any.  The  date  of  install- 
ation of  the  board  at  Manchester  I do  not  know,  but  Mr. 
Lorrain  indicates  .July. 

There  must  of  necessity  be  difficulty  in  determining  the 
exact  date  of  the  erection  of  the  various  boards.  But  if 
obtained,  it  does  not  determine  much.  To  place  a switch- 
board in  an  office  and  illustrate  its  operation  by  instruments 
in  the  same  building  was  not  a difficult  matter,  even  in  those 
days.  To  connect  up  a number  of  distant  places  and  inter- 
connect them  on  the  exchange  system  was  a different  matter. 
If  “ TV.  E.  B.”  will  alter  his  question  to  “ When  and  where 
was  the  first  public  operating  exchange  '.  ” the  inquiry  may 
be  more  fruitful. 


Your  issue  of  September  15th,  1879,  mentions  not  only 
Coleman  Street,  bnt  also  Lombard  Street  in  the  same  article, 
whilst  a note  intimates  that  “ an  attempt  is  being  made 
to  establish  a telephonic  exchange  in  Manchester  on  the 
American  plan.” 

Your  issue  of  September  1st,  1879,  has  a note  stating  that 
“ The  Telephone  Co.  are  about  to  introduce  Bell’s  telephone 
into  London  on  the  exchange  system.” 

The  evidence  of  the  public  opening  of  the  Edison 
Exchange  will  be  found  in  an  article  in  the  Times  of 
September  6th,  1879,  which  mentioned  the  localities  of  the 
offices  connected.  “ The  Telephone  in  Principle  and 
Practice  : Its  Origin  and  Development,”  by  J.  E.  K.  (David 
Bogue,  1882),  gives  the  names  of  the  10  subscribers,  of 
which  the  Times  itself  was  one  and  the  undersigned 

another.  . ., 

If  Mr.  Poole  and  Mr.  Lorrain  will  submit  similar  evid- 
ence for  Manchester,  and  Mr.  Fletcher  can  be  prevailed 
upon  to  investigate  the  claims  of  Coleman  Street*  perhaps 
some  conclusion  may  be  reached. 

J.  E.  Kingsbury, 

London,  W.C.,  December  6 th,  1909. 


Electric  Ignition. 

I was  rather  surprised  to  see  the  paper  on  Magnetos 
read  before  the  Institution  of  Electrical  Engineers. 
When  perusing  different  parts  of  it  one  has  to  ask  if  this 
was  intended  for  gas,  motor,  dr  boat  engineers,  motorists,  or 
what ! 

A description  of  machinery,  as  printed  in  catalogues, 
neither  satisfies  the  engineer  nor  delivers  anything  novel  to 
the  layman.  Jumping  from  gas  engine  ignition  to  petrol 
firing,  high  and  low  tension,  coil,  magneto,  &c., 
and  without  any  reference  to  conditions,  demands, 
machinery  and  so  forth,  confuses  more,  and  acts  only  harm- 
fully on  this  already  very  poorly  understood  subject.  How- 
ever, one  good  thing  has  been  gained,  viz.,  a little  more 
knowledge  of  the  foreign  firm  whose  courtesy  has  put  their 
catalogues  in  the  hands  of  Mr.  Wilson. 

Subjects  such  as  cycle  pattern  magnetos  of  the  high  and  low- 
tension  variety,  single  twin,  V type,  two-cylinder  machines, 
stationary  and  revolving  armatures,  self-starting  devices, 
advance  and  retarding  mechanism,  gearless  multi-cylinder 
magnetos,  distributors,  lagging,  insulation,  &c,  were  really 
required,  and  not  the  primitive  and  “ actually  known  by 
every  engineer  machines  ” described. 

H.  Armature. 


Heston  and  Isleworth  Pnpllslilps. 

On  opening  my  Electrical  Review  this  morning,  I was 
astonished  to  find  an  extraordinary  reference  to  ourselves  in 
your  leader  columns,  and,  with  many  instances  in  my  mind  of 
your  fairness,  general  accuracy  and  good  taste,  I can  only 
assume  that  you  have  printed  the  paragraph  sent  in  probably 
by  some  local  correspondent,  without  fully  appreciating  its 

contents.  ....  , 

Such  phrases  as  “ whose  electric  lighting  venture  has  not 
hitherto  been  a conspicuous  success,”  “ the  station  will  in 
future  be  run  principally  by  unpaid  labour,"  and  “ wo  shall 
watch  with  interest  the  future  financial  results  which  it  is  to 
be  hoped  will  show  to  better  advantage  than  those  hitherto 
returned,”  seemed  more  suited  to  the  requirements  of  a local 
and  unfriendly  “ rag  ” than  to  the  columns  of  our  premier 
professional  paper. 

The  question  exercising  your  paragraphs  s mind  was 
evidently  the  Council’s  scheme  of  offering  pupilships  in  our 
various  departments  to  sons  of  residents,  and  as  the  general 
conditions  of  this  scheme  are  very  plainly  set  out  in  a 
pamphlet  issued  by  the  Council,  which  can  be  obtained  gratis 
on  application,  your  correspondent’s  distortion  of  the  facts 
would  appear  to  be  deliberate. 

Briefly,  the  Council  have  thrown  open  to  competition  by 
public  examination  one  pnpilship  in  each  of  the  four  depart- 
ments of  the  Council,  viz.:  clerk’s,  surveyor’s,  medical 
officer’s  and  my  own.  A second  vacancy  will  arise  in  1911, 
and  a third,  and  final,  in  1913. 

The  positions  are  limited  to  sons  of  residents— they  are 
certainly  not  limited  to  “ lads  attending  the  secondary 
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schools  — and  it  is  difficult  to  see  any  logical  reason  why 
pupils  appointed  in  this  manner  should  be  in  any  way 
inferior  to  those  appointed  by  influence  or  for  a monetary 
consideration. 

Your  correspondent  “presumes  that  it  will  be  the  duty  of 
the  chief  engineer  to  father  these  lads,”  and  he  also  “ does 
not  lcnoiv  if  it  is  proposed  to  increase  the  remuneration  of 
the  chief  engineer  for  the  additional  duties  involved.” 
Instead  of  “ presuming  ” and  “ not  knowing,”  our  literary 
fnend  might  have  made  a few  civil  inquiries  from  me  to 
satisfy  his  curiosity.  He  would,  at  all  events,  have  received 
a courteous  reply.  On  one  point,  however,  he  is  emphatic, 
and  commits  himself  to  the  definite  statement  that  “ the 
station  will  in  future  be  run  principally  by  unpaid  labour.” 
Oh,  happy  station  ! But,  unhappy  reporter,  he  has  not  sent 
you  all  the  news.  Has  he  not  heard  that  we  are  getting  our 
coal  given  us  and  are  running  a baziar  to  pay  for  the  E.R.S. 
and  repairs  ? 

But,  seriously,  Mr.  Editor,  how  came  the  proof  reader  to 
pass  such  a ridiculous  statement  as  that  P 

Your  correspondent’s  facts  are  bad,  but  it  is  a great  con- 
solation to  us  to  know  that  he  has  a good  heart  — he  means 
well.  Alas,  that  so  many  people  should  be  so  eager  to  keep 
the  well-known  road  in  such  good  repair.  He  will  “ watch 
with  interest,”  and  he  “hopes”  that  our  financial  results 
will  show  to  better  advantage  than  those  hitherto  returned. 
Well,  I hope  so,  too — they  cannot  be  too  good  as  far  as  I am 
concerned,  but  when,  after  only  four  years,  we  show  a gross 
profit  of  £3,652  on  a revenue  of  £6,699,  and  a capital  of 
£56,771,  added  to  which,  on  an  output  of  only  just  over 
half-a-million  units,  our  works  costs  are  only  *89d.,  and  our 
total  costs  l'31d.  per  unit,  with  all  due  modesty,  we  do  not 
oonsider  that  we  are  taking  such  a very  poor  place  in  the 
records  of  electricity  supply  authorities. 

I must  apologise  for  emerging  from  my  natural  obscurity, 
but  an  attack  by  insinuation  is  so  foreign  to  your  columns, 
that  I feel  sure  you  will  desire  to  be  placed  in  possession  of 
the  truth  as  soon  as  possible. 

Percy  E.  Rycroft, 

Engineer  and  Manager. 

December  3rd,  1909. 

[We  have  to  thank  Mr.  Rycroft,  the  engineer  aDd  manager 
of  the  Heston  and  Isleworth  U.D.C.  Electricity  Works,  for 
a copy  of  the  conditions  of  pupilships  and  apprenticeships 
which  the  Council  are  offering  to  the  sons  of  residents.  He 
takes  us  to  task,  and  justly  so,  for  basing  our  remarks  of 
last  week  on  the  incomplete  information  of  a local  corres- 
pondent, and  we  regret  that  before  commenting  on  the  scheme, 
as  we  understood  it,  we  did  not  communicate  with  him. 

As  to  the  financial  success  of  the  undertaking,  this  is  no 
doubt  largely  a question  of  point  of  view,  and  Mr.  Rycroft 
points  out  that  his  department  showed  a gross  profit  last 
year,  the  fourth  year  of  operation,  of  £3,652  on  a capital  of 
£56,773 . We  find,  on  looking  up  the  records,  that  after 
paying  interest,  and  allocating  to  sinking  fund  an  amount 
equal  to  2-58  per  cent,  on  the  capital,  there  was  a net  balance 
on  the  right  side  of  £80,  and  we  were  guilty  of  character- 
ising this  as  “ not  a conspicuous  success.” 

We  apologise  asito  the  pupilships  ; the  pamphlet  sent  to  us 
puts  the  matter  in  a very  different  light  to  that  in  which  it 
appeared  from  the  notes  previously  received.  The  scheme 
embraces  three  pupilships  in  each  of  the  following  depart- 
ments, viz.: — The  Clerical,  Health,  Engineering  and 
Surveying,  and  Electrical  Departments.  Each  pupilship 
will  he  tenable  for  five  years,  and  an  appointment  will  be 
made  in  each  department  in  each  alternate  year.  The 
qualification  of  candidates  are  that  they  shall  be  not  less  than 
14^  nor  more  than  3 6^  years  of  age,  and  must  have  been 
resident  with  their  parents  or  guardians  within  the  Urban 
District  of  Heston  and  Isleworth  for  three  years  prior  to 
sitting  for  the  ex  trance  examination.  The  examination  will 
be  held  at  the  Council  House,  the  subjects  including 
arithmetic,  geography,  pr< • jis- writing,  short  essay,  English 
history,  and  general  knowledge  (oral). 

rI  he  pupilships  will  in  all  cases  be  awarded  on  the  recom- 
mendations of  the  examiners,  and  such  recommendations 
shall  be  according  to  merit. 

The  articles  of  pupilship  may  be  cancelled  at  the  expira- 
tion of  six  months  if  the  head  of  the  department  should 
report  that  the  pupil  has  not  made  satisfactory  progress,  or 


is  not  suitable  for  the  office  in  which  such  pupilship  is 
held. 

No  salary  will  be  paid  during  the  first  three  years,  but  in 
the  fourth  and  fifth  years  the  pupil  receives  a salary  at  the 
rate  of  £26  and  £39  respectively. 

The  pupil  will  be  required  to  pursue  the  course  of  study 
necessary  to  making  him  an  efficient  officer  of  the  depart- 
ment to  which  he  is  attached.  In  the  electrical  department 
the  subjects  of  study  specified  are  “ Machine  Construction, 
Applied  Mechanics,  and  Electricity  and  Magnetism.” 

The  Council  accept  no  responsibility  in  regard  to  any 
pupil,  nor  do  they  undertake  to  give  him  employment  at  the 
termination  of  his  articles. 

As  the  pupil  is  required  to  enter  into  articles  of  pupilship 
with  the  head  of  the  department,  we  take  it  that  Mr. 
Rycroft’s  pupils  will  at  the  end  of  their  time  be  entitled  to 
style  themselves  “ electrical  engineers.”  It  will  be  observed 
that  no  technical  qualifications  are  required  before  entering 
into  articles,  nor  is  the  study  of  technical  electricity  a 
requirement  during  pupilhood.  We  should  scarcely  have 
thought  that  “ Electricity  and  Magnetism  ” would  provide 
the  necessary  mental  equipment,  and  were  under  the  im- 
pression that  workshop  practice  was  considered  essential  to 
the  proper  training  of  the  electrical  engineer. — Eds.  E.R.J 


The  Steady  Job. 

The  philosophy  of  the  ordinary  man. 

With  acknowledgments  to  " A.  P.  C.” 

Some  wise  man  once  said  that  the  man  of  genius  is  as  a 
rule  only  about  1 or  2 per  cent,  genius  and  the  rest  ordinary 
man.  Similarly  it  may  be  said  that  the  enterprising  man  is, 
as  a rule,  enterprising  only  in  a few  directions,  moat  of  his 
ideas  going  according  to  custom.  Equally  true  is  it  that,  of 
the  people  who  at  any  time  make  up  a nation,  only  a small 
proportion  are  highly  enterprising,  according  to  the  age  they 
live  in,  while  the  vast  bulk  are  just  ordinary,  humdrum 
people. 

Consequently,  however  desirable  we  may  think  it  to  make 
the  world  a place  suitable  for  the  few  who  exhibit  great 
enterprise,  we  shall  not  succeed  in  doing  so  without  taking 
the  mass  of  ordinary  people  into  account.  After  all,  the 
problem  of  living  is  not  for  the  talented  alone,  but  also  for 
the  commonplace,  and  as  these  are  by  far  the  larger  number, 
it  is  practically  certain  that  any  attempt  on  the  part  of  the 
talented  to  Bet  up  a social  system  suitable  to  themselves, 
without  consideration  of  the  ordinary  person,  will  result  in 
the  mass  of  ordinary  men  swamping  the  few  talented. 

Your  most  enterprising  person  likes  to  have  an  under- 
lying basis  of  security  even  in  his  wildest  speculations,  and 
(unless  he  is  a lunatic)  some  tolerable  prospect  of  reward, 
while  it  is  commonly  to  be  observed  that  the  most  enter- 
prising will  be  found  among  those  who  have  acquired 
tolerable  security,  insecurity  being  unfavourable  to  enter- 
prise except  in  the  merest  handful  of  cases.  “ If  a man  does 
not  gain  personally  by  any  deed  of  his  own,  he  will  not  take 
the  trouble  to  do  it.”  That  is,  it  is  just  the  fairly  secure 
prospect  of  an  adequate  reward  that  calls  out  diligence 
in  the  ordinary  man,  and  it  is  because  hitherto  the  ordinary 
person  has  had  fair  security  of  reward  for  his  enterprise  in 
the  U.S.A.,  and  because  every  man  has  felt  that  earnest 
and  enterprising  endeavour  would  certainly  bring  its  reward, 
that  that  nation  has  gained  the  title  of  enterprising,  not  in 
the  least  because  of  any  suppositious  insecurity.  There  is 
every  whit  as  much  insecurity  here  as  in  America. 

Anyhow,  everyone  can’t  be  Lord  Mayor  of  London,  no 
matter  what  effort  they  make ; by  far  the  most  jobs  are 
ordinary  routine  jobs  requiring  simply  the  faithful  and 
punctual  performance  of  definite  duties,  and  with  such  as 
these  most  people  will  have  to  content  themselves. 

As  for  “ not  counting  in  the  evolution  of  things,”  it  is 
just  the  ordinary  man  who  does  count,  helping  or  retarding 
according  as  he  favours  or  rejects  the  ideas  men  of  enter- 
prise put  before  him. 

Above  all,  one  may  dispute  the  wisdom  of  enthusing  over 
the  idea  of  the  enterprising  supermen  “trampling  down” 
their  weaker  brethren — or  even  killing  them  out.  The  fact 
is  that  your  enterprising  person  is  largely  dependent  upon 
ordinary  persons  for  the  very  opportunity  to  develop  and 
exhibit  his  quality.  Who  builds  his  house,  weaves  his 
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clothes,  grows  his  food  ? Who  cleans  his  house  and  prepare? 
food  to  sustain  him  in  the  intervals  of  his  exhibitions  of 
enterprise?  The  ordinary  person.  If  the  enterprising 
person  wants  to  embody  the  fruits  of  his  enterprise,  say 
a patent  machine,  in  a form  useful  to  man,  who  does  most 
of  the  work — the  casting  and  working  up  of  the  metal,  the 
necessary  advertising  and  putting  it  on  the  market. 
Ordinary  men  do  most  of  it.  But  this  is  not  the  limit  of 
his  and  their  mutual  inter-dependenoe.  Modern  medical 
science  is  arriving  at  the  conviction  that  the  chief  pre- 
disposing factor  in  disease  is  unhygienic  surroundings  or 
mode  of  life.  These  supply  a soil  favourable  to  the  pro- 
pagation of  disease  germs.  Now  the  ordinary  person,  when 
thoroughly  trampled  on,  habitually  gets  into  such  con- 
ditions as  these,  and  then  by  reflection,  so  to  speak,  returns 
any  infection  he  may  get  in  no  small  measure  to  the  enter- 
prising parties  now  on  top.  I n other  words,  the  process  of 
trampling  injures  the  trampler  only  less  than  the  trampled  ; 
so  that  any  attempt  to  evolve  a race  of  enterprising  super- 
men at  the  expense  of  the  ordinary  man  recoils  on  the  head 
of  the  former,  and  only  evolves  a race  of  super-savages 
brutally  fighting  in  the  jungle  of  bricks  and  mortar  that 
constitutes  a modern  city. 

John  Smith,  ordinary  man. 


The  article  by  “ A.  P.  C.”  in  your  issue  of  November 
18th,  suggests  that  there  may  be  other  points  of  view  than 
that  taken  by  the  writer  of  that  article,  and  it  may  be  worth 
while  considering  some  of  these. 

If  the  competition  for  permanent  jobs  is  as  keen  as  is 
admitted,  it  must  mean  that  some  at  least  of  the  supermen 
of  this  generation  are  desirous  of  obtaining  them  and 
recognise  their  advantages,  and  if  the  illogical  idea  of  a 
race  of  supermen  could  be  realised,  we  should  have  these 
supermen  fighting  with  superhuman  energy  for  the  super- 
permanent  jobs,  and  the  state  of  affairs  would  relatively  be 
the  same  as  at  present. 

It  must  be  obvious  that  the  idea  of  a race  of  supermen  is 
illogical,  because,  if  all  men  reached  that  stage,  they  would 
not  be  supermen,  but  merely  men  in  a more  developed  stage 
than  at  present  -,  and  Max  Nordau,  in  his  book, 
“ Degeneration,”  states — and,  indeed,  the  mere  statement  is 
sufficient— that  it  is  not  the  supermen  of  a race  that  are 
perpetuated,  but  the  average  of  the  race ; and  natural 
evolution  is  the  gradual  improvement  of  the  average,  and  not 
the  perpetuation  of  the  freaks. 

There  is  also  a well-founded  belief  that  the  mental  capacity 
of  the  individual  has  not  appreciably— if  at  all — increased 
during  the  period  since  Homer  wrote,  and  the  ancient 
Chaldean  astronomers  made  their  observations  and  deduc- 
tions ; but  the  knowledge  possessed  by  the  individual  has 
greatly  increased,  and  the  first  men  in  the  now  abolished 
Camb-idge  Tripos  Examination  may  be  safely  considered 
to  have  a greater  knowledge  of  mathematics  than  Isaac 
Newton,  though  their  mental  capacity  may  be  less, 
and  similarly,  the  knowledge  of  medicine  of  the  newly 
qualified  student  may  be  many  times  greater  than  that  ever 
reached  by  Harvey.  From  these  considerations  it  is  safe  to 
assume  that  the  suggested  race  of  supermen  would  only  be 
the  superiors  of  the  present  race  in  knowledge,  and  not  in 
mental  capacity  or  energy. 

The  impossibility  of  breeding  a race  of  supermen  is 
emphasised  by  the  well-established  fact  that  men  of  genius 
have  smaller  families,  if  any  at  all,  than  the  average  man, 
and  it  is  rare  for  any  of  the  children  of  supermen  to  be 
themselves  supermen,  and  still  rarer  for  any  of  the  third 
generation  to  be  above  the  average  in  mental  capacity. 

The  exception  taken  to  the  existence  of  the  mediocre  men 
is  untenable,  as  there  is  a vastly  wider  field  for  the  mediocre 
in  the  world  than  for  the  supermen,  apart  from  the  fact 
that  the  supermen  would  require  to  be  clothed  and  fed,  and 
carried  from  place  to  place,  by  factories,  farms,  locomotives, 
ships,  and  if  you  will,  airships,  which  could,  and  would,  be 
run  by  the  mediocre  amoDgst  the  supermen. 

Again,  a vast  amount  of  work  is  done — and  well  done — 
by  the  average  or  mediocre  man  without  any  great  advantage 
of  education,  and,  indeed,  in  the  engineering  world  we  are 
familiar  with  the  vast  array  of  good  engineers,  draughtsmen 
and  others  who,  in  relation  to  the  superman,  can  only  be 


classed  amongst  the  mediocre,  and  yet  they  have  added 
their  quota  of  little  improvements  which  go  to  make  up  the 
perfection  of  modern  machinery,  civil  engineering  appli- 
ances, &c. 

There  is,  further,  the  fact  that  some  of  the  supermen  in 
some  walks  of  life  at  least,  such  as  commerce,  finance,  &c., 
are  not  always  the  most  cultivated  and  pleasant  companions, 
and,  indeed,  sometimes  their  position  as  supermen  is  entirely 
due  to  the  employment  of  their  energy  and  capacity  to  cir- 
cumvent and  outdo  their  fellow  men,  and  in  such  cases  it 
cannot  but  be  admitted  that  their  nature  has  suffered  some 
loss,  some  narrowing,  due  to  their  concentration  on  the  one 
object  which  they  deem  worthy  of  pursuit,  and  such  men 
would  be  no  advantage  to  the  suggested  “ Utopia.”  It  is  a 
very  true  though  unpleasant  thought  that  all  gain  implies 
some  loss,  and  exceptional  success  in  any  one  direction  is  but 
rarely  unaccompanied  by  a narrowing  in  others  ; and  in  the 
rush  of  life,  as  lived  in  the  more  highly  organised  nations — 
such  as  this  country,  the  United  States,  Germany,  &c. — the 
supermen  who  attain  great  eminence  are  generally  those  who 
devote  the  whole  of  their  thoughts  and  working  hours  to  the 
furthering  of  their  aims. 

It  is  to  an  extent  true  that  the  average  responsibility  in 
a permanent  job — i.e.,  a Government,  municipal  or  similar 
appointment— is  less  than  in  a commercial  position  of  similar 
standing  ; but  this  is,  to  a considerable  extent,  due  to  the 
fact  that  the  permanent  jobs  are  filled  by  men  who  have 
been  longer  in  their  position  than  the  average  time 
in  commercial  life,  and  the  jobs  themselves  are 
the  development  of  many  years  ; and  as  a result, 
the  shares  of  responsibility  have  been  more  completely 
apportioned  out,  so  that  the  routine  work  is  done  by  the 
juniors,  and  the  seniors  are  left  more  free  to  attend  to 
matters  out  of  the  routine  ; and  it  should  not  be  forgotten 
that  some — and  in  these  days  of  examination  a good  many 
— of  the  positions,  junior  and  senior,  are  held  by  men  who 
at  least  when  they  were  young  were  supermen  in  the  full 
sense  of  the  word.  Perhaps  the  principal  difference  is  that 
in  a commercial  firm  each  department  is  generally  run  by 
one  responsible  man  with  a number  of  cheap  juniors,  while 
in  the  permanent  post  we  may  get  men  of  any  age,  some  of 
whom,  if  in  commercial  life,  as  they  got  older,  would  have 
to  move  out  as  heads  of  other  departments,  or  be  moved  out, 
because  for  the  work  which  they  were  doing,  cheaper  and 
younger  men  would  suffice.  In  the  only  comparable  case, 
i.e.,  where  the  commercial  houses  are  sufficiently  large, 
something  of  the  system  as  adopted  in  public  offices  is  fol- 
lowed, and  the  various  departments  have  separate  heads, 
responsible  to  the  general  manager,  and  through  him  to  the 
proprietor  or  directors. 

Further,  the  existence  of  the  supermen  who  devoted  their 
energies  to  the  development  of  the  modern  standard  of  sani- 
tation, ventilation,  education,  hospital  treatment,  &c.,  has 
had  the  direct  result  of  keeping  alive  immense  numbers  of 
the  weakest  and  most  incapable  of  the  human  race,  and  is 
directly  hostile  to  the  development  of  a race  of  supermen, 
and  a very  striking  case  is  that  of  our  asylums  where  the 
mentally  and  morally  deficient  are  kept  alive  and  so  far 
“ recovered  ” that  they  are  discharged  to  return  to  their 
families,  only  to  be  readmitted  after  a short  period,  some- 
times only  a matter  of  months. 


Daimler  Engineering  Scholarships.—' The  Daimi.kk 

Motob  Co.  (1904),  Ltd.,  have  decided  to  continue  their  offer  ot 
Works  Scholarships  for  1910.  These  consist  of  one  Major  and  four 
Minor  Scholarships.  Full  particulars  of  the  conditions  for  gaining 
these  scholarships  may  be  obtained  on  application  to- Prof.  W. 
Morgan,  B So.,  Manager,  Pupils  Department,  Daimler  Works, 
Coventry. 

Two  Remarkable  Records— We  learn  that  an  engineer 
of  one  of  the  largest  public  institutions  in  the  country  has  in- 
formed the  makers  that  a Sunbeam  carbon  lamp  of  230  volts,  5 C.p  , 
has  burnt  continuously  for  over  18,500  hours,  and  only  then  failed 
through  receiving  a severe  knock,  which  damaged  the  filament. 
We  are  informed  also  that  two  Sunbeam  metal  lamps  have  burnt 
for  5,700  and  4,000  hours  respectively  on  a street  lighting  circuit, 
and  are  still  burning  satisfactorily  and  with  but  slight  diminution 
in  their  candle-power. 
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NEW  ELECTRICAL  DEVICES,  FITTINGS. 
AND  PLANT. 


Extra-High-Tenslon  Cable. 

Messes.  W.  T.  Henley’s  Telegraph  Works  Co  , Ltd.,  of 
Blomfield  Street,  E.C.,  have  recently  manufactured  for  Messrs. 
Marconi’s  Wireless  Telegraph  Co.,  Ltd.,  a remarkable  cable  for  use 
at  their  Clifden  and  Glace  B ly  Stations.  The  cable  is  0 02  sq.  in. 
cross-section  circular  twin,  insulated  with  impregnated  manila  paper, 
lead-sheathed  and  wire  armoured,  as  shown  (full  size)  in  fig.  1 ; it 
will  be  used  to  convey  current  at  40,000  volts  pressure  from  the 
powerhouse  to  the  transmitting  house,  the  current  being  generated 
by  Thury  dynamos,  connected  in  series,  for  charging  accumulators. 


Fig.  1. — Extba-High-Tension  Cable. 


A large  factor  of  safety  was  required,  and  the  purchasers  specified 
that  the  cable  was  to  be  tested  before  delivery  with  a pressure  of 

56,000  b.m  s.  volts  between  core  andcore,and  between  cores  and  lead  ; 
Messrs.  Henley’s,  not  content  with  this,  further  subjected  the  cable 
to  a pressure  of  130,000  b m.s.  volts  for  10  minutes,  a drastic  test 
which  the  cable  successfully  withstood.  This  very  high  pressure 
was  reached  by  gradual  stages  without  any  interval  of  rest  for 
recovery  between  the  tests,  as  follows : — 

75.000  volts  for  5 minutes. 

90.000  „ 5 

100,000  „ 20  „ 

115.000  „ 30 

130.000  „ 10 

During  the  tests  the  cable  was  bent  in  two  places  to  a radius  of 
17  in.  These  results  are  claimed  by  the  makers  to  constitute  a 
record. 

B.T.-H.  Ampere-Hour  Meter,  Type  MS. 

The  British  Thomson  Houston  Co.,  Ltd.,  of  Rugby,  have 
brought  out  a new  d.c.  ampere-hour  meter  of  the  mercury  type  for 
switchboard  use,  generally  similar  in  c instruction  to  their  house 


Fig.  2.— B.T.  H.  Ampere-Hood  Meter,  Type  MS. 

service  meter.  As  shown  in  the  accompanying  illustration,  the 
instrument  is  furnished  with  a glass  and  metal  cover  and  is  self- 
contained,  so  that  it  can  be  mounted  directly  on  the  switchboard 
without  a sub-base.  An  external  current  Bhunt  is  provided.  The 


. 

motor  consists  of  a copper  cup  immersed  in  mercury  in  a strong 
magnetic  field  produced  by  permanent  magnets.  The  pressure  on 
the  jewelled  bearing  is  extremely  light,  and  the  mechanical  losses 
have  been  reduced  to  a very  low  figure.  The  mercury  chamber  can 
be  completely  Bealed  and  the  spindle  securely  clamped  for  trans- 
portation. All  parts  are  standard  and  interchangeable,  and  can 
therefore  be  replaced  from  stock,  if  damaged. 

Large  Motor-driven  Exhaust  Valves. 

The  advent  of  the  steam  turbine,  and  the  added  importance  which 
this  has  given  to  condensing  plant  and  its  accessories,  has  been 
responsible  for  many  improvements  in  the  latter.  As  an  instance, 
exhaust  valves,  particularly,  have  increased  in  dimensions  until 
their  operation  by  power  has  become  a necessity,  and  for  this  reason 
Messrs.  Alley  & MacLellan,  Ltd.,  of  Glasgow,  have  to  some 
extent  specialised  in  motor-driven  valves. 


Fig.  3. — Motor-Driven  Exhaust  Valve. 


Our  illustration  shows  one  of  the  firm’s  standard  full-way  wedge 
gate  valves,  arranged  for  operating  direct  through  worm-gearing  by 
a 5-b  h p.  three-phase  squirrel  cage  50-cycle  motor  running  at 
610  R.P.M. 

Automatic  starting  and  cut-off  switches  are  provided,  and  an 
automatic  stop  is  fitted  to  the  bottom  of  the  valve  body  to  prevent 
over-running,  should  the  cut-off  switches  by  any  means  fail. 

Such  valves  are  made  in  sizes  up  to  76  in.  bore,  the  larger  sizes 
being  fitted  with  patent  anti-friction  rollers  and  machined  guides. 


Platinum. — Some  time  ago  representations  were  made 
to  the  Russian  Government  with  the  object  of  creating  a kind  of 
8tate  monopoly  in  platinum,  particularly  in  regard  to  the  mines  in 
Nishny-Tapil,  which  produce  about  three-fourths  of  the  output  of 
this  rare  metal  in  that  country,  but  the  proposal  was  not  enter- 
tained at  the  time.  It  is  now  reported  that  the  negotiations  with 
the  Government  have  so  far  proceeded  on  the  part  of  the  platinum 
ore  producers  that  a scheme  has  been  prepared  by  the  Russian  State 
for  making  advances  on  the  ore,  and  that  it  will  shortly  be  sub- 
mitted to  the  Ministerial  Council  for  decision..  This  action  leads 
to  the  conclusion  that  the  Government  has  hitherto  not  taken  any 
measures  to  counteract  the  speculation,  but  rather  that  the  delay  in 
arriving  at  a conclusion  will  make  the  suppliers  of  the  metal  become 
still  more  reserved,  and  cause  a scarcity  and  a further  forcing  up  of 
the  price.  It  is,  however,  certain  that  the  conditions  of  the 
market  have  become  extraordinarily  strained.  Apart  from  isolated 
exceptions,  it  is  stated  that  the  consumption  of  platinum  in  the 
past  two  decades  has  been  subject  to  no  large  fluctuations,  and 
that  as  a consequence  the  market  stands  solely  under  the  influence 
of  speculative  operations.  It  is  believed  that  the  stocks  of  crude 
ore  held  by  the  Oompagnie  Industrielle  du  Platine,  of  Paris,  now 
amount  to  6 tons,  a quantity  which  exceeds  the  production  of  one 
year.  - 
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THE  JAPAN-BRITISH  EXHIBITION. 


Following  up  our  reference  to  this  Exhibition  in  our  last 
issue,  we  are  now  enabled  to  give  below  a plan  of  the 


Machinery  Hall,  indicating  the  respective  positions  which 
have  been  allocated  to  electrical  and  other  engineering 
exhibits.  We  give  this  for  the  interest  of  firms  in  our 
industry,  whom,  it  is  hoped,  will  be  adequately  and  efficiently 
represented  on  this  very  important  foreign  trade  occasion. 


PARLIAMENTARY. 


Traffic  Board. — Mr.  Peel  asked  the  President  of  the  Board  of 
Trade  whether  the  Government  had  taken  any  steps  to  give  effect 
to  the  views  put  forward  by  the  deputation  from  the  London 
County  Council  to  the  Prime  Minister  on  November  24th,  1908, 
with  regard  to  the  establishment  of  a Traffic  Board  for  London  ; 
in  this  connection  if  he  would  state  what  duties  were  performed  by 
the  London  Traffic  Branch  of  the  Board  of  Trade,  and  whether  it 
was  the  intention,  of  the  Government  that  that  branch  should  be  in 
substitution  for  the  Traffic  Board  suggested  in  Part  III  of  the 
Report  of  the  Royal  Commission  on  London  Traffic. — Mr.  Churchill 
replied  as  follows  : — 8ince  the  deputation  referred  to  waited  upon 
the  Prime  Minister,  steps  have  been  taken  to  strengthen  the  London 
Traffic  Branch  of  the  Board  of  Trade.  The  principal  duties  of  this 
branch,  are  to  study  the  problem  of  London  traffio  continoously  in 
all  its  branches,  to  keep  the  statistics  up-to-date,  to  report  upon  all 
schemes  affecting  London  traffic  seeking  statutory  authority,  and 
to  make  an  annual  report  on  the  whole  subject  for  submission  to 
Parliament.  The  increase  lately  sanctioned  in  the  staff  of  this 
branch  will  enable  it  to  undertake  certain  special  inquiries  recom- 
mended by  the  Royal  Commission  on  London  Traffic,  particularly 


ith  regard  to  the  roads  leading  out  of  London.  The  branch  per 
>rms  many  of  the  duties  that  would  have  been  assigned  to  the 
raffle  Board,  recommended  by  the  Royal  Commission,  and  to  this 
stent  it  may  be  regarded  as  a substitute  for  it,  at  all  events,  for 
ie  present.  7 Should  an  independent  statutory  board  be  constituted 
y a future  Act  of  Parliament,  it  would  find  its  work  materially 
implifled  and  facilitated  by  the  work  now  being  carried  out  by 
he  London  Traffic  Branch. 

Fair  Wages  in  Contracts.— Mr.  Hudson,  on  December  1st 
sked  the  First  Lord  of  the  Admiralty  whether  he  would  state 

,hat  action  had  been  taken  by  the  Adtmralty  to  investigate  the 
ruth  or  otherwise  of  the  allegation  that  Messrs.  Armstrong,  Whit- 
worth & Co.,  of  Elswick,  were  not  observing  the  fair  wages  clause 
n the  payment  of  certain  electrical  wiremen  in  their  employ, 
whether  he  was  aware  that  the  matter  had  been  in  negotiation 
ince  July  1908 ; and  whether  he  would  take  steps  to  have  i 

horoughly  investigated  and  promptly  Bettled-Dr  Macnamara 
eplied  that  full  inquiries  were  made  of  the  firm  upon  the  state 
nents  originally  made,  and  the  conclusion  was  rwchg  that  the 
?air  Wages  Clause  was  not  being  infringed.  If 
n a position  to  submit  any  detailed  particulars  applicable  to  the 
> resent  time  which  would  suggest  the  contrary,  he  would  careful  y 
lonsider  them. 
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ELECTRICITY  IN  MINES:  THE  MINERS’ 
POINT  OF  VIEW. 


LEGAL 


The  Right  Hon.  Thomas  Bait,  M.P.,  secretary  of  the  North- 
umberland Miners  Association,  in  his  , monthly  circular  for 
November,  publishes  the  following: — 

A short  time  ago  I called  attention  to  the  dangers  arising  from 
the  use  of  electrical  appliances  in  mines,  and  I oSered  some  sug- 
gestions for  the  mitigation  of  such  dangers  by  stricter  supervision 
and  better  inspection,  by  the  appointment  of  properly-trained  men. 
Arising  out  of  my  comments  on  that  occasion,  I have  received 
letters  from  correspondents  on  the  subject,  including  some 
interesting  communications  from  a consulting  and  inspecting 
engineer  and  colliery  expert,  who  is  in  active  practice  in  these 
northern  counties.  Bearing  upon  practical  points,  I append  a few 
sentences  from  his  letters.  My  correspondent  criticises  the 
manner  in  which  ‘installations’  have  been  carried  out  in  some  of 
the  mines. 

With  reference  to  the  general  question  on  Electricity  in  Mines 
as  I said  in  conversation  to-day,  I should  be  pleased  to  have  a 
further  talk  with  you  when  you  have  more  leisure,  as  it  is  a ques- 
tion which  I have  carefully  studied  during  the  past  10  or  15 
years,  and  I have  had  considerable  experience  in  the  application  of 
electricity  in  mines.  I feel  strongly  on  the  question  of  having 
certificates  given  to  the  mechanical  engineers  of  collieries  who  are 
in  charge  of  the  electrical  plant,  and  who  are  more  or  less  respon- 
sible to  the  colliery  manager  and  to  the  owners.  Unfortunately 
however,  the  colliery  manager  is  the  man  responsible  to  law,  and 
as  a rule  it  is  he  who  takes  up  the  purchase  of  the  installation  with 
the  contractors,  and  many  contracts  have  been  let  at  ridiculous 
prices  to  electrical  companies,  who  were  anxious  to  get  in  touch 
with  mining  work,  but  who  had  no  experience  of  the  operation 
of  colliery  electrical  machinery,  and  who,  to  save  making  a bad 
bargain  put  in  the  cheapest  kind  of  machinery  and  plant  to  do  the 
work.  Ttie  colliery  manager  and  the  colliery  engineer,  in  many 
cases,  had  little  or  no  knowledge  of  electricity,  and  consequently 
were  quite  unable  to  supervise  the  work,  and  even  now,  although 
many  colliery  engineers  have  a good  knowledge  of  electricity,  there 
are  many  collieries  indeed  where  the  electrician  has  only  a very  in- 
adequate knowledge  of  electricity,  and  is  certainly  not  competent 
to  design  or  superintend  the  installation  of  electrical  plant  of  any 
consequence.  In  some  cases,  consulting  engineers  have  been  em- 
ployed ; but,  again,  the  man  appointed  has  usually  been  an  elec- 
trical expert  pure  and  simple,  and  he  has  had  to  gain  his  mining 
experience  at  the  expense  of  the  owners,  and  sometimes  at  the 
expense  of  the  workmen. 

‘“With  regard  to  Inspectors,  I would  like  to  point  out  that  it  is 
useless  to  appoint  Electrical  Inspectors  who  are  purely  electrical 
engineers.  He  may  have  every  qualification  as  an  electrical 
engineer,  but  unless  he  has  had  a very  considerable  experience  in 
actual  colliery  work  he  cannot  carry  out  the  duties  efficiently. 

“‘The  only  other  point  which  I should  like  to  mention  is  the 
suggestion  I made  to  you  re  the  Miners’ Association  appointing 
their  own  electrical  expert.  The  point  raised  is  this:  So  far  the 
owners  of  collieries  have  installed  through  their  colliery  managers 
electrical  plant,  of  which  the  latter  has  very  little,  if  any  know- 
ledge,  and  so  far  as  the  men  themselves  are  concerned,  their  in- 
terests were  not  sufficiently  considered ; but  in  going  through  the 
whole  ot  the  accidents  that  have  occurred  due  to  “ Electricity  in 
68,j  ^ I^le^  w^°  have  been  the  sufferers,  and  they  have 

suffered  in  the  majority  of  cases  simply  because  the  installation 
had  not  been  fitted  as  it  ought  to  have  been  by  the  electrical 
contractors. 

“ ‘ ^he  Home  Office  have  drawn  up  special  rules,  but  these  rules 
were  drawn  up  by  men  who  had  no  knowledge  of  the  conditions  of 
mining,  and  the  result  is  that  many  of  these  rules  are  bad  • in  fact 
one  especially,  that  one  relating  to  armoured  cables  ’is  even 
dangerous.  They  have  recently  also  appointed  a new  Electrical 
Inspector  of  Mines. 

“ ‘ The  suggestion  I have  to  make  is  this:  That  the  miners  them- 
selves appoint  their  engineer  to  attend  inquests,  and  make 
a report  on  every  fatal  accident,  and  to  make  suggestions 
for  their  prevention,  and  such  a record  would  not  only  be 
valuable  to  the  miners  themselves,  but  would  be  of  material 
assistance  to  the  owners  when  installing  electrical  plant,  and 
would  thus  do  very  much  to  remove  the  present  feeling  against  the 
use  of  electricity  in  mines,  which  can  do  much  to  improve  the  con- 
ditions of  the  men  underground  if  properly  installed  and  used.’” 


Russia.— A Moscow  Consul  recently  reported  : “Electrical 

engineers  have  chances  to  exploit  their  ability  in  the  Baku  district 
as  electrical  power  is  being  instituted  in  the  immense  oil  fields  of 
that  district.  Oil-well  supplies,  such  as  casing,  drilling  tools,  rig 
and  irrigation  outfits  are  in  demand.” 
Ine  Nijm-Novgorod  city  authorities  have  been  advertising  for 
tenders  for  an  extension  of  the  horse  tramway  concession. 

in  a report  on  the  projected  development  of  means  of  land  and 
water  communication  in  Russia,  the  Minister  of  Public  Works 
states  that  during  the  next  few  years  there  will  be  built  many  steam 
and  electric  railways,  canals,  and  roads  for  connecting  up  all  the 
mi  port  ant  places  and  opening  up  the  interior. 


Hancock  v.  Biutx3h  Westingiiouse  Co. 

Aa’  the  Salford  County  Court  on  Monday  morning,  before  his 
Honour  Judge  Wills,  application  for  an  award  under  the 
Workmens  Compensation  Act,  was  made  on  behalf  of  Jabez  - 
Hancock,  a labourer,  of  Warde  Street,  Hulme,  against  the  British 
Westing  house  Electric  and  Manufacturing  Co.,  for  whom  Mr.  Cross 
appeared.  The  applicant  claimed  that  as  the  result  of  lifting  a 
heavy  iron  box,  in  company  with  some  fellow  workmen,  he  was 
seriously  injured  at  the  respondents’  works,  and  thereby 
incapacitated  from  following  his  employment  under  them  at 
Trafford  Park. 

Mb.  Oppenheim  said  the  respondents  had  raised  every 
possible  issue.  They  claimed  that  there  had  been  no  accident 
and  if  there  had  been,  it  had  not  caused  incapacity. 

Mb.  Cboss  said  that  legal  notice  of  the  accident  was  not  given  until 
eleven  weeks  after  it  was  said  to  have  happened,  and  the  respondents 
were  accordingly  prejudiced,  because  it  was  impossible  for  them 
to  investigate  whether  there  was  or  was  not  such  an  accident  on 
th  day  mentioned.  Secondly,  the  applicant  worked  for  eleven 
weeks  after  he  said  the  accident  had  occurred,  and  he  had  admitted 
that  this  was  because  he  wanted  to  go  on  earning  full  wages  If 
he  had  had  treatment  at  once  he  mignt  have  been  cured  in  a week 
or  two.  In  the  third  place,  it  was  impossible  at  so  late  a date  for 
the  defence  to  get  an  expert  medical  opinion  as  to  whether  ttie 
man’s  condition  resulted  from  the  accident  or  not.  In  the  result, 
his  Honour  awarded  Hancock  compensation  at  the  rate  of  9s.  per 
week  from  October  2nd  last,  with  coBts  on  the  B scale. 


Rawobth’s  Traction  Patents,  Ltd. 

In  the  Chancery  Division  on  Tuesday,  December  7th,  Mr.  Justice 
Swinfen  Eady  heard  the  petition  of  this  company  for  confirmation 
by  the  Court  of  a resolution  to  reduce  the  capital  of  the  company. 
The  company,  whose  registered  address  was  given  as  22,  Cooper 
Street,  Manchester,  was  formed  to  acquire  and  exploit  a patent 
electric  regenerative  control  for  use  on  electric  tram  systems  and 
underground  railways. 

for  the  comPany.  said  that  its  capital  was 
±90,000,  aivied  into  15,000  preference  shares  of  £1  each  and  an  equal 
number  of  deferred  ordinary  shares,  also  of  £1  each.  It  was  pro- 
posed to  reduce  that  amount  to  £20,625,  and  thus  wipe  off 
£8,839  15s.,  which  had  been  lost  or  was  unrepresented  by  available 
assets.  The  evidence  showed  that  the  company’s  goodwill  and 
assets  did  not  exceed  £18,000,  and  no  dividends  had  been  paid 
except  in  respect  of  the  first  year’s  working. 

His  Lobdship  granted  the  petition. 


Musqbave  & Sons,  Ltd.,  v.  Bbadfobd  Cobpobation. 

In  the  Court  of  Appeal  last  Friday,  before  the  Master  of  the  Rolis 
and  Lord  Justices  Moulton  and  Farwell,  the  hearing  of  plaintiffs’ 
appeal  from  a judgment  of  Mr.  Justice-Darling  in  the  King’s 
Bench  Division,  was  concluded. 

Mr.  Walter,  K.C.,  and  Mr  Disturnal  appeared  for  the  appellants, 
and  Sir  Alfred  Cripps,  K.C.,  and  Mr.  Hutchinson  for  the 
respondents. 

Mb.  Walteb,  in  opening  the  case,  said  that  the  judgment  of 
the  learned  judge  appealed  from  was  delivered  in  three  separate 
parts,  viz.,  on  June  17th,  18th  and  19ch  last.  The  plaintiffs  brought 
the  action  to  recover  a sum  of  about  £1,200,  the  balance  of  £7,870, 
the  price  of  a 2,000-h.p.  low-speed  steam  engine  supplied  by  the 
plaintiffs  to  the  defendants.  To  the  action  the  following  defences 
were  raised : First,  the  defendants  said  that  it  was  a condition 
precedent  to  the  plaintiffs’  right  to  recover  that  they  had  the 
certificate  of  the  engineer  of  the  Corporation,  and  that,  the 
plaintiffs  had  not  got.  Secondly,  the  defendants  said  that  the 
shaft  of  the  engine  was  too  weak,  which  rendered  the  engine  un- 
safe  to  work,  and  caused  certain  bolts  on  the  flange  of  the  fly-wheel 
to  break.  The  defendants  counter-claimed  for  £1,996  upon  the 
ground  that  they  had  taken  out  tli8  shaft  and  replaced  it  with 
another  shaft,  and  they  claimed  the  price  of  the  altera- 
tion. The  plaintiffs’  reply  to  that  was  that  it  was  a lump 
6um  contract,  and  that  there  was  no  clause  in  the 
contract  which  made  the  certificate  of  the  engineer  a condition 
precedent  to  the  plaintiffs’  right  to  recover.  Further,  the  plaintiffs 
said  that  there  was  an  arbitration  clause  in  the  contract  which 
'took  away  the  certificate  of  the  engineer  as  a condition  precedent. 
The  plaintiffs  further  said  that  the  certificate  was  wrongfully  with- 
held by  reason  of  collusion  between  the  engineer  and  the  Corpora- 
tion. As  regarded  the  counterclaim,  the  plaintiffs’  defence  was 
that  the  shaft  was  not  defective,  and  that,  the  breaking  of  the  bolts 
was  not  due  to  any  act  on  their  part,  but  to  the  fact  that  the  flange 
in  the  armature  of  the  Wcsringhouso  generator  was  not  true  with  the 
face  in  the  flange  on  the  fly  - wheel.  Mr  Justice  Darling  found  thatthe 
engineer’s  certificate  was  a condition  precedent,  and  that  the  Bhaft 
was  not  defective.  He  next  found  that  there  was  no  collusion 
between  the  engineer  and  Corporation,  and  he  further  found  that 
the  flange  not  being  true  was  the  cause  of  the  bolts  breaking.  The 
learned  Judge  thereupon  found  that,  because  the  plaintiffs  had  not 
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bolted  the  flanges  in  question  together  they  had  been  guilty  of 
gome  breach  of  contract,  and  he  entered  judgment  for  the  defen- 
dants on  the  claim,  upon  tbe  ground  that  the  engineer’s  certificate 
was  a condition  precedent,  and  he  gave  judgment  for  the  defen- 
dants on  the  counterclaim,  but  as  the  amount  was  not  large,  he 
thought  the  parties  ougnt  to  agree  on  the  amount,  and  the  amount 
was  agreed  at  £10.  Counsel  contended  that  the  plaintiffs  were 
entitled  to  judgment  both  on  the  claim  and  the  counterclaim.  He 
said  it  was  clear  that  the  flange  which  the  plaintiffs  put  on  the 
fly-wheel  was  absolutely  true,  ana  that  it  was  equally  clear  that 
the  flange  of  the  armature,  which  was  put  on  the  shaft  by  the 
Westinghouse  Co.,  was  the  one  out  of  truth. 

In  reply  to  the  Master  of  the  Rolls,  Me.  Walter  said  he 
did  not  now  contend  that  there  had  been  collusion  between  the 
Corporation  and  the  engineer,  as  Mr.  Justice  Darling  had  found 
against  the  plaintiffs  on  the  point. 

Mr.  Walter  then  contended  that  under  the  terms  of  the  con- 
tract the  certificate  of  the  defendants’ engineer  was  not  a condition 
precedent  to  the  plaintiffs’  right  to  recover. 

Lord  Justice  Moulton  said  it  was  clear,  in  his  opinion,  that  it 
was  the  plaintiffs’  coupling  which  failed. 

Mr.  Walter  said  that  the  plaintiffs  were  not  responsible  for 
that  under  the  contract.  It  was  clear  from  the  evidence  that 
every  part  of  the  plaintiffs’  work  was  “ dead  true.”  It  was  owing 
to  the  fault  of  the  Westinghouse  Co.  that  a stiain  was  put  on  the 
bolts,  and  that  caused  the  sag.  It  was  due  to  tne  fact  that  there 
was  a defect  in  the  flange  of  the  armature,  which  caused  a strain  upon 
the  bolts  and  forced  their  heads  off.  It  was  the  plaintiffs’  case  that, 
-because  the  Westinghouse  Co.  did  not  do  their  work  propeny,  the 
bolts  broke. 

Lord  Justice  Farwell  expressed  the  opinion  that  the  plaintiffs 
should  have  discovered  tne  defect. 

Mr.  Walter  said  that  the  defect  was  not  found  out  until  long 
afterwards.  The  defendants  said  that  the  plaintiffs  should  ffiave 
insisted  upon  the  armatare  being  taken  off  and  repaired,  but  tnat 
he  (counsel)  contended,  was  unreasonable.  It  took  days  to  do  that. 
No  amount  of  bolting  or  screwing  wonld  make  a thing  parallel 
waich  was  not  parallel. 

Mr  Disiurnal  followed  on  the  same  side. 

Without  calling  upon  counsel  for  the  respondents,  Lord  Justice 
Moulton,  in  delivering  the  judgment  of  the  Court,  after  Btating  the 
facts,  said  he  was  of  the  opinion  that  the  decision  of  Mr.  Justice 
Darling  that  the  getting  the  engineer’s  certificate  was  a condition 
precedent  to  the  plaintiffs’  right  to  sue  was  correct,  and  that  as 
the  plaintiffs  had  not  got  that  certificate  when  the  writ  was  issued, 
their  claim  could  not  be  maintained.  Upon  the  counterclaim — 
upon  this  point  of  the  case  it  was  really  an  appeal  as  to  costs— Mr. 
Justice  Darling  had  found  that  the  defendants’  engineer  was  wrong 
in  saying  that  the  shaft  of  the  engine  was  too  weak,  and  that  being 
so  he  thought  the  engineer  would  probably  now  issue  his  certificate. 
His  Lordship  was  of  opinion  that  the  judgment  of  the  learned 
judge  must  be  affirmed,  and  the  appeal  dismissed  with  costs. 

The  Master  of  the  Rolls  and  Lord  Justice  Farwell 
concurred. 


Electrical  Apparatus  in  Fife  Mines. 

The  prosecution  of  officials  of  the  Fife  Coal  Co.  was  resumed  before 
Sheriff  Shennan  at  Dunfermline  on  Monday.  The  respondents  are 
Charles  A.  Carlow  and  Henry  Rowan,  described  as  managers  or 
agents  of  the  Fife  Coal  Co.,  and  William  E.  Richardson,  certificated 
matager  of  the  Foulford  Colliery.  They  with  charged  witn  having, 
between  April  1st  and  August  7th,  permitted  the  use  at  the  com- 
pany’» Foulford  Pit,  Cowdenbeath,  of  electrical  plant  and  apparatus 
which  did  not  conform  with  the  special  electrical  rules,  and  that 
despite  the  fact  that  on  April  30tb,  Mr.  Robert  McLaren,  H.M. 
Inspector  of  Mines,  had  addressed  a letter  to  the  company  directing 
that  the  plant  and  apparatus  should  be  made  to  conform  with  the 
rules.  Mr.  R.  8.  Horne,  advocate,  Edinburgh,  instructed  by  Messrs. 
Ross  & Connel,  and  Mr.  G.  R.  Stevenson,  Dunfermline,  acted  for 
the  respondents.  At  the  laBt  hearing  the  whole  of  the  evidence  for 
the  prosecution  was  taken,  and  one  witness,  an  electrical  expert 
from  LondoD,  was  examined  for  the  defence. 

Mb.  W.  E.  Richardson  stated  on  Monday,  when  evidence  for  the 
defence  was  resumed,  that  he  had  been  eleven  years  in  the  employ- 
ment of  the  Fife  Coal  Co.,  and  for  ten  years  had  been  acting  as 
manager.  There  was  a sufficient  and  competent  staff  for  the 
management  of  the  three  pits  of  which  he  waB  in  charge.  Mr. 
Masterson,  H.M.  Inspector,  visited  Foulford  Colliery  on  April  1st, 
i but  prior  to  that  date  he  had  had  no  criticism  on  the  part  of  the 
I Government  Inspectors  in  regard  to  the  electrical  apparatus.  On 
April  1st  Mr.  Masterson  only  made  a complaint  regarding  the  gate- 
end  box,  and  made  certain  suggestions.  Witness  had  never  been 
I trained  in  electricity,  and  had  had  no  examinations  to  pass. 

I What  he  knew  he  had  obtained  from  experience,  and  he 

| relied  upon  Mr.  Ranciman,  who  had  charge  of  the  electrical 
apparatus.  He  thought  the  gate-end  box  was  quite  satisfactory, 

| bat  as  the  Inspector  had  recommended  a change,  he  had  ordered 
i it  to  be  done.  He  made  it  more  or  less  a rule  to  conform  to  the 
; wishes  of  the  Government  Inspectors  whether  he  considered  that 
! they  were  reasonable  or  not.  He  had  had-*o  other  communication 
| between  April  1st  and  July  I5th  from  the  Government  Inspectors, 
I until  Mr.  Nelson,  the  Home  Office  electrical  expert,  visited  the 
I colliery.  Mr.  Nelson  went  into  the  switch  room,  but  said  nothing 
I to  him  regarding  it.  On  the  main  road,  Mr.  Nelson  found  a cut  in 

’ the  cable.  It  was  a very  small  cut,  and  if  a man  had  laid  the 

| broad  of  his  hand  on  the  cable,  h{T  would  not  have  touched  the 
- wire.  He  would  have  required  to  use  the  tips- ' of  his 


fingers  before  he  could  have  reached  the  wire.  The  cut  must  have 
been  caused  by  a sudden  fall  from  the  roof.  This  sort  of  thing 
occurred  from  time  to  time,  and  there  was  not  a mine  in  the  world 
that  was  not  subject  to  falls.  He  gave  orders  to  have  the  cut 
repaired.  At  another  part  of  the  pit  Mr.  Nelson  considered  that 
the  cable  was  too  near  the  passing  tubs  which  he  suggested  had 
been  rubbing  the  cable.  The  cables  were  put  in  during  the  month 
of  April.  Witness  asked  Mr.  Nelson  what  he  thought  of  the  elec- 
trical installation,  and  he  said  he  could  improve  it,  but  he  had 
seen  worse.  Witness  had  never  at  any  time  been  refused  material 
or  equipment  for  the  pit.  It  had  always  been  made  available  for 
him.  Mr.  Rowan  was  his  agent,  and  he  never  had  any  dealing  with 
Mr.  C.  A.  Carlow. 

Examined  by  Mr.  J.  S.  Soutar,  the  prosecutor,  Witness  said 
none  of  the  oversmen  of  the  three  pits  were  appointed  under- 
managers, and  it  was  his  duty  to  exercise  daily  supervision  over 
the  pits.  He  had  no  view  of  his  own  regarding  earthing.  Mr. 
Masterson  visited  the  colliery  on  April  30th,  but  said  nothing 
about  the  gate-end  boxes.  In  answer  to  respondents’  counsel, 
witness  said  the  visit  of  Mr.  Masterson  on  April  30th  was  regarding 
an  accident,  and  he  went  to  the  place  where  it  had  occurred.  He 
never  went  near  the  gate-end  boxes. 

David  Btorrock,  pit  bottomer,  said  he  had  never  heard  of  any- 
one getting  an  injury  by  working  the  lighting  switch.  He  had 
worked  it  frequently  himself,  and  had  felt  no  sensation. 

Andrew  Bruce  Muirhead,  senior  engineer  of  Selby,  Bigge  and 
Co.,  electrical  engineers  at  Newcastle  and  Glasgow,  next  gave 
evidence.  He  stated  he  gave  his  opinion  regarding  the  matter 
from  an  entirely  outside  point  of  view.  On  October  22nd  he 
visited  the  Foulford  Colliery.  He  found  that  the  switchroom  was 
a completely  insulated  chamber,  and  he  considered  it  was  an 
apartment  specially  arranged  for  the  purpose.  The  switch  used 
was  the  one  that  was  most  in  use  in  collieries.  He  had  never  Been 
such  a switch  as  that  recommended  by  Mr.  Nelson.  He  saw  no 
necessity  for  changing  the  kind  of  switch  which  had  been  in  use. 
The  fuses  he  also  considered  complied  with  the  rules. 

Alex.  Anderson,  of  Anderson,  Boyes  & Co.,  electrical  engineers, 
Motherwell,  stated  that  in  a well-regulated  pit  the  gate-end  box 
was  shifted  every  day.  From  the  point  of  safety  there  was  no 
reason  why  this  should  not  be  done.  He  had  never  heard  of  a 
single  accident  from  the  type  of  gate-end  boxes  in  the  Foulford 
pit,  and  his  firm  supplied  hundreds  of  them.  He  knew  of  only  one 
place  in  Scotland  where  a gate-end  box  was  fixed,  and  he  knew  of 
only  three  cases  where  they  were  earthed.  Because  of  the  difficulty 
in  understanding  them,  he  considered  the  rules  to  be  a source  of 
annoyance.  There  were  a great  many  questions  opened  up  when 
they  talked  about  earthing  gate-end  boxes. 

Hugh  Gordon  Fraser,  electrical  engineer  in  charge  of  the 
electrical  plant  in  the  Fife  Coal  Co.’s  pits,  stated  that  copies  of  the 
rules  had  been  issued  to  his  assistants.  He  had  always  obtained  all 
the  material  he  required.  There  was  no  fear  of  any  man  getting 
a shock  while  standing  upon  the  concrete  floor  of  the  switch  room. 

By  Mr.  Soutar:  Practically  the  same  Bwitch  waB  put  in  the  pit 
with  the  exception  that  it  was  in  an  iron  box.  It  was  put  in  to 
please  Mr  Nelson,  not  because  the  change  was  thought  necessary. 

James  Fraser  Irvine,  representative  of  Edison  & Swan  United 
Electric  Light  Co.,  Dundee,  said  he  had  heard  of  only  one  accident 
resulting  from  the  kind  of  switch  in  use. 

By  Mr.  Soutar  : Witness  admitted  that  the  switch  was  an 
article  provided  for  low  pressure,  but  it  would  do  for  any  pressure. 

Geo.  Russell,  electrician,  Aitken  Pit,  explained  that  Mr.  Nelson 
had  approved  of  porcelain  switches  in  use  at  the  Aitken  Pit  about 
five  months  ago.  He  admitted  that  he  showed  the  switch  to  Mr. 
Nelson  when  above  ground. 

Charles  Carlow,  managing  director  of  the  Fife  Coal  Co.,  gave 
further  evidence,  and  this  closed  the  evidence. 

Counsel  having  addressed  his  Lordship,  the  Sheriff  intimated 
that  he  would  give  a written  judgment. 


Electrical  Co.,  Ltd.,  v.  O.  H.  Thomas,  Son  & Co. 

Mr.  E.  J.  Pollook,  as  Official  Referee,  sat  at  the  S wansea  Guildhall  on 
Taesday,  to  hear  an  action  brought  by  the  plaintiffs  against  the 
defendants,  who  are  proprietors  of  the  Glynvi  Valley  Colliery, 
near  Maesteg,  for  the  recovery  of  £3,100  for  electrical  plant  for  the 
colliery  and  goods  sold  and  delivered.  There  was  a counterclaim 
for  the  sum  of  £30,100. 

Mr.  Abel  Thomas,  K.C.,  M.P.,  Mr.  John  Sankey,  K.C.,  and  Mr. 
Bowen  Davies  (instructed  by  Messrs.  Michael,  Abrahams,  Long  and 
Co.,  London)  were  for  plaintiffs,  and  Messrs.  B.  Francis  Williams, 
K.C.,  and  D.  Villiers  Meager  (instructed  by  Messrs.  Collins  and 
Wood,  Swansea)  defended.  . 

Mr.  Abel  Thomas,  in  opening  the  case,  stated  that  plaintiffs  con- 
tracted to  supply  pumps  of  a certain  capacity  for  the  colliery  and 
of  the  counterclaim  £24,000  was  damages  claimed  by  the  defendants 
for  alleged  delay,  which  caused  them  to  decline  certain  contracts. 
Plaintiffs  were  very  large  makers  of  electrical  plant,  and  as  re- 
garded the  alleged  delay  in  installing  at  defendants  colliery, 
counsel  pointed  out  that  Messrs.  Thomas  & Co.  were  not  ready 
when  they  received  machinery  to  Bet  the  Bame  to  work,  i he 
machinery  was  delivered  within  a reasonable  time  with  the  excep- 
tion of  one  pump,  and  in  that  case  no  damage  whatever  was 
sustained.  As  regarded  payment,  60  per  cent,  was  to  be  paid 
on  delivery,  30  per  cent,  on  starting,  and  10  per  cent,  in  three 
months.  It  was  alleged  that  the  pumping  was  defective,  but 
counsel  pointed  out  that  the  work,  after  erection,  was  satisfactory, 
that  the  defendants  were  then  not  only  sinking  a drift,  but  working 
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the  coal  required.  He  further  contended  that  the  plant  was  satis- 
factory in  all  respects,  and  that  any  breakdowns  were  due  to  lack 
of  knowledge  by  the  defendants  of  electrical  working.  Counsel 
characterised  the  counterclaim  as  ridiculous.  The  greater 
part  of  the  day  was  taken  up  in  the  reading  of  voluminous 
correspondence  between  the  parties,  and  the  hearing,  which  is 
expected  to  last  a fortnight,  was  adjourned  to  London. 


REVIEWS. 


Auto -Transformer  Design  : A practical  handbook  for  manu- 
facturers, contractors  and  wiremen.  By  Alfred  H. 

Avery.  London  : E.  and  F.  N.  Spon.  Price  3s.  6d. 

net. 

It  is  difficult  to  see  how  any  of  the  three  classes  for  whom 
Mr.  Avery  professes  to  cater,  could  benefit  by  heading  this 
book.  The  first  two  would  certainly  not  be  impressed,  while 
the  average  wireman  would  lay  it  down  with  his  mind  in  a 
muddled  state,  and  with  some  very  erroneous  ideas  as  to  the 
principle  and  design  of  transformers. 

The  first  sentence  in  the  preface  is  typical  of  the  contents 
of  the  book — one  part  makes  a statement,  and  the  second 
implies  its  contradiction.  The  descriptive  matter  is  very 
mixed,  and  one  cannot  help  thinking  that  the  author  is  not  at 
home  with  his  subject. 

I"  or  the  purpose  of  explaining  why  a balancing  auto-trans- 
former is  carrying  little  current  on  a balanced  full  load,  the 
author  cites  the  example  of  two  100-volt  dynamos  supplying 
a three- wire  system,  and  states  : “ Should  all  the  lamps  be 
switched  off  one  side  of  the  system,  either  A or  B,  current 
will  flow  at  100  volts  pressure  along  that  circuit  only  from 
outer  to  inner,  as  shown  by  the  curved  arrows,  the  others 
remaining  idle.”  This  is  an  incorrect  statement,  and  at  the 
best  could  only  mislead  a novice. 

Chapter  II  goes  into  questions  of  illumination,  and  contains 
some  curious  statements.  It  concludes  with  the  remark  that 
a transformer  renders  a consumer  independent  of  the  supply 
pressure  and  enables  him  to  “juggle  with  it  as  he  pleases.” 
Most  consumers  would  rather  not  juggle  with  the  pressure. 

Chapter  III  leads  off  with  a weird  explanation  of  the 
generation  of  an  e.m.f.,  and  in  explaining  the  fundamental 
equation,  the  author  states  : “ The  factor  4’44  times  the 
frequency  / represents  the  ‘ root-mean-square  ’ value  of  the 
alternating  wave  form,  or  the  quadratic  mean  value  of  the 
alternating  flux,  varying  four  times  per  cycle.” 

The  root-mean-square  value  is  totally  different  to  the 
quadratic  mean  value,  and  neither  of  these  has  anything 
to  do  with  the  flux,  g b curves  of  Stalloy  and  Lohys  brand 
sheet-iron  are  given,  but  there  is  no  explanation  of  what  these 
symbols  mean. 

Densities  of  50,000  to  60,000  lines  per  sq.  in.  for  Stalloy 
brand  sheet  are  given  as  good  practice,  apparently  for  all 
periodicities,  as  “ cores  designed  for  this  flux  density  will 
work  perfectly  cool  for  any  length  of  time.”  Later  on  in 
the  book  Mr.  Avery  explains  that  he  selected  these  densities 
principally  for  arithmetical  reasons.  What  could  be  more 
simple  ? 

AVe  are  told  that  the  resistance  of  a transformer  coil  is 
practically  of  a constant  value.  Would  it  were  so.  It  varies 
sufficiently  to  upset  some  of  the  author’s  calculations  by  a 
matter  of  some  19  per  cent. 

Chapter  IV  is  given  up  to  calculations  of  core  densities, 
number  of  turns,  &c.  A table  of  dimensions  for  eight 
different  “core”  type  carcases  is  given,  but  there  is  no 
mention  of  the  output  for  which  they  are  intended,  and  the 
proportions  might  easily  be  improved  upon. 

It  is  intended  to  have  windings  on  only  one  of  the  limbs. 

J fie  cores  are  of  perfectly  square  section,  and  round  coils  are 
recommended  on  the  score  of  improved  ventilation.  It  is 
practically  useless  to  provide  ventilating  ducts  in  such  very 
small  transformers,  especially  when  they  are  intended  to  be 
enclosed  in  iron  cases,  more  or  less  air-tight. 

Coils  should  be  shaped  to  suit  the  core,  and  they  should 
be  placed  as  close  to  the  iron  as  possible  if  good  regulation 


is  to  be  secured.  Cores  with  longer  limbs,  shorter  yokes,  and 
coils  placed  one  on  either  side  would  be  more  economical  and 
give  better  results. 

There  is  no  mention  of  the  necessity  of  insulating  the 
laminations  from  one  another,  and  the  iron  weights  and 
losses  are  incorrect,  as  they  are  calculated  on  a unity  space 
factor.  With  plates  -02  in.  thick,  10  to  14  per  cent,  of  the 
gross  area  would  be  taken  up  with  insulation  or  air  space. 

Chapter  V deals  with  efficiency  calculations,  but  as  the 
author  makes  the  mistake  of  calculating  the  coils  at  a tem- 
perature of  60°  F.,  an  error  in  the  neighbourhood  of  20  per 
cent,  is  introduced,  while  the  error  in  the  iron  circuit  has 
already  been  commented  on. 

Mr. ^ Avery  is  not  happy  in  his  explanation  of  “power 
factor.”  He  states  that  a wattless  current  is  of  no  value,  as 
it  is  delivered  at  zero  pressure,  and  then  produces  a diagram 
which  proves  that  his  own  statement  is  incorrect  ; he  should 
know  that  the  wattless  component  of  the  no-load  current 
serves  a decidedly  useful  purpose,  at  least  while  in  the 
transformer. 

A power  factor  diagram  is  given,  in  which  the  words 

apparent  current’  are  used.  This  is  needlessly  confusing, 
as  all  currents  are  real  whether  they  are  wattless  or  not. 

Chapter  AM  is  given  up  to  constructional  details.  Two 
methods  of  building  up  the  core  are  discussed,  the  better  one 
being  rejected  for  the  absurd  reason  that  the  magnetic  flux 
would  have  to  cross  the  grain  of  the  iron. 

lour  joints  in  the  magnetic  circuit  are  advocated  in 
preference  to  two.  Mr.  Avery  should  know  that  this  will 
result  in  increased  magnetising  current  and  poor  regulation. 

Enough  has  been  said  to  indicate  the  nature  of  this  work. 
Mr.  Avery  has  taken  a certain  amount  of  trouble  in  the 
writing  of  the  book,  but  it  is  a pity  that  some  technical 
friend  was  not  given  an  opportunity  of  going  through  the  MS. 
before  it  was  submitted  to  the  printer.  The  reviewer  is 
afraid  there  will  not  be  much  room  for  it  until  it  has  been 
thoroughly  revised. — F.  B.  O’H. 


Steam  Power  Plant  and  Piping  Systems.  By  W.  L. 

Morris.  New  York  : McGraw-Hill  Book  Co.  1909. 

Price  21s.  net. 

The  author  of  this  volume  is  very  strong  on  system,  though 
in  his  eyes  the  system  of  a power  generating  station  consists 
not  in  engines  and  pumps  and  boilers,  but  in  pipe  arrange- 
ments. He  regards  everything  through  pipes  as  through  a 
telescope.  Now,  there  are  men  who  have  laid  out  power 
stations  and  have  put  their  engines  and  boilers  wh^re 
they  could,  and  have  proceeded  to  join  them  up  by 
pipes  pipes  on  walls,  pipes  on  piers,  pipes  in  troughs 
and  sumps  and  trenches.  Has  a pipe  to  go  through  a wall 
a hole  must  be  cut,  for  it  would  be  presumptuous  for  a mere 
pipe  to  expect  a wall  to  be  built  with  a hole  in  it  on  pur- 
pose for  an  expected  pipe.  Indeed,  what  right  has  a pipe 
to  be  expected  ? Pipes  are  very  properly  mere  accessories, 
for  do  we  not  read  about  pipes  and  other  accessories  ? When 
all  the  work  has  been  done  the  engineer  very  properly  takes 
a holiday  while  the  pipe  fitter  just  puts  up  a few  pipes.  Not 
so  the  author.  Pipes  are  all  to  him.  Engines  and  boilers 
are  mere  accessories  put  down  for  the  purpose  of  maintaining 
a flow  of  steam  through  the  pipe  system  which  is  the  raison 
d'etre  of  the  station. 

No  doubt  this  is  a proper  spirit  in  which  to  approach  a 
special  subject,  though  a pipe  enthusiast  is,  perhaps,  somewhat 
prone  to  do  too  much  by  way  of  putting  in  plant  so  that  a 
pipe  system  may  be  installed.  An  excellent  idea  of  his 
book  may  be  got  from  the  chapter  headings  in  the  contents 
index,  for  there  are  31  chapters  dealing  with  the  many  pipe 
systems  in  a station,  the  feed  piping  being  a system,  the 
artesian  well  piping  a system,  the  oil  pipes  to  lubricators  or 
bearings  a system  ; and  to  each  system  there  is  its  section 
in  other  chapters  which  treat  of  its  details,  such  as  in  the 
live  steam  system,  the  branches  to  auxiliary  engines,  pumps, 
fans,  whistles,  oil  cleaners,  superheaters,  and  so  on. 

In  short,  the  author  mates  his  subject  colossal,  for  pipes 
dominate,  and  dwarf  all  else. 
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The  engineering  of  a power  station  is  pipework  only.  No 
en<nneer  nowadays  dreams  that  his  duty  to  his  employer  is  to 
design  him  his  engines  and  boilers.  These  he  has  got  to  buy 
likQ°so  much  putty,  from  recognised  makers.  But,  says  the 
author,  it  is  his  duty  to  lay  out  the  piping  systems  properly 
and  with  care  aforethought.  What  he  advises  is  that  an 
engineer  should  develop  the  system  and  give  diameters,  but 
he  should  leave  to  the  contractors’  specialist  to  determine  the 
location  of  pipes  and  branches,  for  pipe-fitting  firms  now 
employ  men  who  have  the  ability  and  the  special  experience 
to  do  this.  The  author  begins  with  diagrams  not  to  scale, 
showing  the  systems  to  be  employed  and  their  various  con- 
nections. It  is  from  these  that  actual  connections  are  to  be 
designed  together  with  details. 

In  regard  to  continuous  operation  of  plant  as  secured  by 
the  piping  systems,  a distinction  is  made  between  absolutely 
necessary  plant,  and  plant  that  may  be  temporarily  dispensed 
with.  Thus,  a condenser,  a heater,  or  an  economiser,  are 
none  of  them  essential  to  running,  though  they  are  all 
valuable  accessories,  and  should  be  awarded  reasonable  safe- 
guards, but  not  the  same  refinement  as  is  given  to  absolute 
essentials.  Thus  a condenser  may  be  made  to  attempt  a duty 
beyond  its  rating,  giving  15  in.  of  vacuum,  which  is  better 
than  none. 

And  so  the  drawings  given  to  the  contractor  are  to  show 
the  results  to  be  secured.  He  is  to  make  the  plans  to  suit 
his  own  ideas,  and  his  own  materials  and  patterns,  and  the 
engineer  is  to  approve.  It  seems  to  us  that  this  is  already 
done  in  the  majority  of  cases,  not  only  for  the  pipes,  but 
even  for  the  whole  station,  for  we  seem  to  have  heard  of  an 
engineer  getting  out  the  whole  of  a station  in  under  a fort- 
night all  by  himself,  so  to  speak,  ready  for  tender.  Well  ! 
these  things  do  happen.  The  author  would  regularise  them 
so  that  there  would  no  longer  be  any  of  the  present  sham 
and  pretence. 

The  book  is  full  of  illustrations  of  general  diagrams  and 
of  details,  which  show,  for  example,  the  arrangement  of  the 
controlling  feed  pump,  open  heater  and  jet  condenser,  and 
the  same  for  the  surface  condenser.  The  author  approves  of 
the  method  of  removing  air  from  the  top  of  a counter-current 
condenser,  into  which  the  exhaust  enters  at  the  bottom,  and 
the  coldest  tubes  are  at  the  top  ; this  notwithstanding  that  air 
is  heavier  than  water  vapour.  He  claims  that  practical  records 
show  that  there  is  no  error  in  the  method,  and  his  arguments 
in  its  favour  are  well  enough.  Is  it  not  often  the  case 
that  practice  negatives  our  stock  theories,  and  points  the 
way  to  vision  of  some  overlooked  factor,  as  it  appears  to  do 
in  this  case  ? 

On  pages  68  and  69  an  excellent  boiler  blow-out  and  wash- 
out system  is  outlined,  and  one  of  its  safety  results  is  pointed 
out. 

But  this  book  is  not  merely  a book  of  piping  ; it  is  a 

long  series  of  little  briefs  on  the  method  of  working  the 

multiplicity  of  station  accessories— such  as  lubricators  and 
lubrication  systems,  the  method  of  applying  oil,  and  the 
wastage  of  oil  in  a circulatory  system  ; on  air  pressure  oil 
supplying,  and  so  on  ; at  every  detail  there  is  a wealth 
of  information,  and  perhaps,  also,  of  controversial  matter, 
for  probably  many  will  differ  from  the  author  in 

numerous  matters."  But  an  engineer  will  profit  by 

reading  the  book  from  cover  to  cover,  laborious  as  the  job 
might  be. 

The  author  puts  in  a word  for  the  all-steel  and  steel-plate 
fitting  as  more  reliable  than  cast-iron,  which  is  unfortunately 
so  much  used  for  pipe-fitting  pieces. 

The  author  is  an  American,  and  his  practice  is,  of  course, 
largely  American,  and  some  of  it  would  be  regarded  here  as 
obsolete.  For  artesian  or  bore-hole  purposes,  for  example, 
the  cup-leather  bucket  is  stated  to  be  universal.  Now,  this 
practice  is  only  that  of  very  general  pump-makers’  gear. 
The  best  practice  is  to  use  a plain  solid  bucket  of  considerable 
length  with  numerous  close  pitched  square  grooves  cut  in  it. 
And  how  is  it  that  an  8-in.  casing  only  admits  a b\  pump 
barrel  ? It  ought  to  be  easily  possible  to  use  a 6^  barrel  in 
an  8-in.  casing. 

However,  we  may  forgive  the  author  this,  for  he  throws 
doubt  on  the  use  of  the  pump  barrel  just  locked  into  the 
casing  pipe,  a method  only  fit  for  emergency. 

The  author’s  explanation  of  the  action  of  an  air  lift  pump 
wi}l  not.  be  at  all  generally  accepted,  Still,  bis  conclnsions 


are  right,  and  everyone  can  find  some  blemishes  in  any 
book. 

This  one  ought  to  become  the  classic  on  piping  systems. 
It  is  written  by  a man  who  is  an  engineer  and  can  see 
things. 


BUSINESS  NOTES. 


Canada. — By  an  order  of  Council  issued  last  month,  the 
following  appears  among  a number  of  additions  to  the  Free  List  of 
the  Canadian  tariff : “'Metallic  elements  and  tungstic  acid  when 
imported  by  manufacturers  for  use  only  in  their  own  factories  in 
the  manufacture  of  metal  filaments  for  electric  lamps.” 

Bennis  Stokers. — In  a list  of  recent  contracts  received 
by  Messbs.  E.  Bennis  & Co.,  Ltd.,  of  Little  Hulton,  we  observe 
the  following : — 

Long  Eaton  U.D.C.  Electricity  Works.— Two  high-duty  smoke- 
less and  gritless  coking  stokers  and  compressed  air  furnaces  for  a 
Lancashire  boiler.  Repeat  order. 

The  Richmond  (Surrey)  Electric  Light  and  Power  Co.,  Ltd.- 
Four  stokers  and  compressed  air  furnaces  for  Davey-Paxman  boilers. 
Repeat  order. 

Lincoln  Corporation  Electricity  Works. — Four  stokers  and  com- 
pressed air  furnaces  for  dry  back  type  boilers.  Repeat  order. 

Daniel  Adamson  & Co.,  Dukinfield  (for  shipment  to  India  for 
the  Bengal-Nagpur  Railway).— Four  high-duty  coking  stokers  and 
compressed  air  furnaces  for  Lancashire  boilers. 

There  are  in  the  list  of  orders  numerous  other  works  including 
paper  and  flour  mills,  breweries,  spinning  mills,  soap  works,  &c., 
for  which  Messrs.  Bennis  have  supplied  equipments.  The  firm  ask 
us  to  state  that  they  will  be  pleased  to  show  their  coking  stokers 
in  operation  in  the  boiler  houses  of  well-known  firms,  to  any  of  our 
readers. 

Dublin  Electrical  Contractors  Busy.— We  learn 

from  a correspondent  who  ought  to  know,  that  electrical  contractors 
have  more  than  they  can  do  in  Dublin  just  now,  and  there  are  a 
good  many  big  things  still  to  be  done  witnin  the  next  few  months. 

Consular  Notes.— Dutch  East  Indies.— The  Belgian 

Consul  in  the  Dutch  East  Indies  reports  that  the  official  statistics 
published  by  the  Government  do  not  throw  any  light  on  the 
extent  of  the  imports  of  electrical  goods,  electrical  machinery 
being  included  under  the  heading  “ Steam  and  industrial 
machinery,”  lamps  and  accessories  under  " furniture,”  and  electrical 
wire  under  “ copper.”*  Persons  competent  to  judge,  however,  state 
that,  though  the  total  imports  may  not  be  very  considerable,  they 
are  increasing  from  year  to  year.  The  articles  in  this  branch  of 
trade  which  are  most  in  demand  are  telegraphic  and  telephonic 
instruments  and  their  accessories,  such  as  galvanised  steel  wire, 
insulators,  posts,  &c.  After  these  come  installation  work  for  the 
distribution  of  electrical  energy  in  the  towns,  &c.,  and  material 
necessary  for  electric  tramways  at  Batavia.  Most  of  the  companies 
which  exploit  electrical  enterprises  in  the  country  purchase  their 
materials  through  the  parent  company  abroad,  but  a German  firm 
has  obtained  a considerable  footing  in  the  market,  and  not  only  sells 
its  goods  but  also  interests  itself  financially  in  the  establishment  of 
companies  for  the  production  of  electrical  energy.  Its  special 
line  is  the  supply  of  steam  engines  for  dynamos,  and  amongst 
the  lighting  installations  it  has  recently  made  are  those 
of  Lawang,  Soerabaja,  and  various  tea  and  sugar  works.  At  the 
present  moment  the  firm  in  question  is  making  an  installation 
of  1,700  h.p.  to  supply  electrical  energy  to  Soerabaja,  and  it 
proposes  to  extend  the  distribution  in  this  town  by  utilising 
the  water-power  which  is  available  at  a short  distance.  Another 
important  German  firm  with  an  agency  in  the  country  has 
decided  on  the  installation  of  electric  power  plant  in  the 
petroleum  mines  at  Balikpapan  (Borneo).  The  largest  lighting 
company  in  the  colony  is  the  Nederlandsch  Indische  Gas 
Maatschappij,  of  Batavia.  Its  electrical  installation,  which 
includes  boilers  heated  by  means  of  petroleum  residues,  was 
made  by  a German  company.  The  sale  of  energy  in  1908  amounted 
to  480,000  KW.-hours  at  a price  of  40  cents  for  light  and  20  cents 
for  power.  The  number  of  lamps  used  during  the  year  was  2,920  of 
5 c.p.,  30,000  of  8 c.p.  (many  Osram  lamps),  431  of  16  c.p.,  820  of 
25  c.p,,' 4,233  of  32  c.p.  (most  with  metallic-filament),  640  of  50  0 p., 
and  178  arc  lamps  of  from  10  to  18  amperes.  The  current  is  single- 
phase  alternating,  of  110  volts  and  50  periods.  The  company 
arranged  to  lend  out  electric  motors  for  motive  power  from 
January  1st,  1909,  but  as  the  industry  is  still  relatively  small  and 
the  cost  of  current  rather  high,  this  method  of  exploitation  has  not 
given  very  good  results.  The  lamps,  wires,  meters,  &c.,  are  pur- 
chased at  the  headquarters  of  the  company  at  Rotterdam,  and  have 
been  supplied  up  to  the  present  by  Dutch  and  German  houses 
exclusively.  Two  methods  for  securing  a trade  in  electrical  goods 
in  the  country  are  recommended.  The  first  is  for  a syndicate  of 
producers  to  establish  an  agency  at  8amarang  and  Soerabaja,  not 
only  to  sell  the  machines  and  apparatus,  but  also  to  interest  itself 
in  new  enterprises  and  even  to  encourage  their  establishment.  The 
second  is  to  make  offers  to  the  parent  companies  or  buying  houses 
in  Europe  of  the  firms  mentioned  below,  and  especially  to  MM.  van 
<ier  Binden  et  Ts'-ves  (dynamos)  and  the  Nerterlaqdsch  Indischf) 
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Gas  Maatschappij  (lighting  apparatus).  It  should  be  added  that 
in  order  to  achieve  success,  the  apparatus  offered  must  be  of 
irreproachable  quality,  and  should  compete  as  regards  price  with 
German  products.  The  following  is  a list  of  the  importers  of  elec- 
trical macnines  and  apparatus  in  the  Dutch  East  Indies:  — 

Companies  which  chiefly  exploit  Electric  Lighting. 
Bandoensche  Electriciteit  Maatschappij,  of  Badoneng. 
Ned-rlandsch  Indische  G*z  Maatschappij,  of  71,  BounDies 
Rotterdam.  ™ ’ 

S losche  Electriciteit  Maatschappij,  of  Batavia. 

Electriciteit  Maatschappij  Medan,  of  164,  Heerengracht  Am- 
sterdam. 

Db  Algemeene  Nederlandsch  Indische  Electriciteit  Maatschappij 
which  was  established  on  April  8th,  1909,  to  supply  electricity  to 
the  Dutch  East  Indies.  It  possesses  the  following  concessions: — 
(1)  Supply  of  electric  lighting  to  Soerabaja,  Malang,  Sidoardj a, 
Sisir  and  Batoe,  Kasri  and  P/igen,  Bangil,  Liawang,  Pasoeroean, 
Singosari,  Grisee,  Porrong,  and  Samarang ; (2)  use  of  power  from 
various  waterfalls  ; (3)  establishment  of  aerial  systems  at  Soerabaja, 
Samarang  and  their  suburbs;  (4)  establishment  of  electric  tramways 
at  Soerabaja  and  Samarang. 

Telephone  Services. 

The  Dutch  East  Indies  Government,  besides  exploiting  the  tele- 
graph systems,  also  works  the  following  telephone  systems:— Batavia, 
Samarang,  Soerabaja,  Praenger-Regentschappen,  Buitenzorg,  Djom- 
bang,  Pasoeroean,  Probolinggo,  Madioen  Soerakarta  and  DiAkia- 
karta. 

Intercommunale  Telefoon  Maatschappij,  of  Batavia. 

Telefoon  Maatschappij  Insulinde,  of  61,  Hugo  de  Grodstraat,  the 
Hague  which  exploits  the  services  of  Malang,  Loemadianer  and 
Bangil. 

Pekalongansche  Telefoon  Maatschappij,  of  Pekalongan  (Java). 
Algemeene  Telefoon  Maatschappij,  of  SamaraDg,  which  exploits 
the  service  at  Padang  (Sumatra). 

Blitar  Telefoon  Maatschappij,  of  Soerabaja. 

Tegalsche  Telefoon  Maatschappij,  of  Tegal  (Java).  ^ 

Cheribonsche  Telefoon  Maatschappij,  of  Cheribon. 

Kediri  Telefoon  Maatschappij,  of  Kediri  (Java). 

Telefoon  Maatschappij  Japara,  of  Samarang. 

Tramway  Companies. 

Batavia  Electrische  Tram  Maatschappij,  of  259,  Heerengracht, 
Amsterdam  ; capital  1,600,000  florins,  length  of  line  14  kilometres, 
power  plant  3 units  of  200  h.p.  each,  rolling  stock  22  motor-cars 
and  22  tenders. 

Suppliers  of  Machines  and  Apparatus. 

Allgemeine  Electricitafcs  Gesellschaft,  of  Berlin,  represented  at 
Batavia,  Samarang  and  Soerabaja  by  M.  Maintz  & Co. 
Siemens-Schuckertwerke,  of  Berlin,  agency  at  Soerabaja. 
Maatschappij  tot  Woortzetting  der  Zaken  van  der  Linden  et 
Teves,  Samarang  and  Soerabaja;  buying  house,  157,  Stadthouder- 
skade,  Amsterdam. 

De  Nederlandsch  Indische  Industrie,  Soerabaja,  and  119  Bjzin- 
denhout,  The  Hague. 

Carl  Schlieper,  of  Remscheid,  Germany,  Batavia  and  Soerabaja 
Handelmaatschappij  Het  Centrum,  Batavia ; buying  house  204 
Singel,  Amsterdam.  * ’ 

Constructiewinkel  De  Bromo,  Pasoeroean  (Java). 

Maschinehandel  voorheer  Becker  & Co.,  Soerabaja. 

Maatschappij  tot  Voortzetting  der  Zaken  Ruhaak  & Co  , Soer- 
abaja. 

De  Rooy  & Co.,  Soerabaja. 

Russia.— The  Austrian  Consul  at  Odessa  reports  that  the  elec- 
trical materials  used  in  that  district  are  chiefly  supplied  by 
Ru=sian  houses,  the  heavy  dynamo  machines,  cables,  wires  and 
accumulators  from  St.  Petersburg,  and  the  porcelain  goods  from 
Riga.  Smaller  and  lighter  dynamos,  measuring  apparatus,  carbons 
incandescent  lamps,  installation  materials,  &c.,  come  from  abroad 
and  chiefly  from  Germany.  Glassware  for  lighting  purposes  is 
chiefly  of  Bohemian  origin,  Hungary  supplies  some  incandescent 
lamps,  and  England  certain  kinds  of  incandescent  lamps  for 
vessels.  r 

Holland.  The  Austrian  Consul  at  Amsterdam  reports  that  at 
the  beginning  of  1908  there  were  in  Holland  4 946  factories  with 
7,226  steam  boilers.  The  use  of  electric  motors  in  small  industrial 
undertakings  has  considerably  increased  in  recent  years  On 
January  1st,  1904,  when  the  municipal  central  station  was  first  set 
working,  there  were  in  Amsterdam  438  gas  engines  of  2,553  h p.  • 
on  January  1st,  1908,  there  were  only  246  gas  engines  of  1 429  h p' 
On  the  other  hand,  at  the  end  of  1907,  there  were  1,672  electric 
motors  of  6,783  h.p  , and  by  the  end  of  1908  this’  finue  had 
increased  to  2,000,  or  more  than  8,300  h.p.  There  is  a considerable 
opening  for  electric  motors  in  Holland,  the  sizes  most  in  demand 
being  those  of  2-5  h.p.  for  small  industrial  undertakings.  There  is 
a certain  home  production,  but  as  yet  this  is  of  no  great  importance 
There  are  two  electrical  works  at  Amsterdam.  The  Electra 
supplies  two-phase  current  of  72  or  110  volts,  whilst  the  municipal 
works  supply  three-phase  current  of  220  volts. 

A Simplex  Competition.— In  the  Christmas  nnmber  of 

Installation  News  to  be  issued  next  week,  Messrs.  Simplex  Con- 
puith,  Ltd  , mtrodu  :e  a “ picture  ” competition  with  the  object  of 
popularising  their  new  catalogue,  to  which  wo  recently  referred 
and  making  its  contents  better  knowD.  The  competitor  has  to  give 
a name  to  the  fittings,  of  which  only  a portion  will  be  illustrated 
Of  course  he  can  only  do  this  by  making  a close  search  through  the 
catalogue,  6 


For  Sale.  — Offers  are  invited  for  plant,  &c  of  the 
SoLiOM  Electrical  Go.,  Ltd.,  metallic-filament  lamp  makers 
Nottingham,  of  which  some  particulars  are  given  in  an  advertise' 
ment  to-day. 

Messrs.  Ferranti,  Ltd.,  are  offering  a 300-kw.  Ferranti- 
ochuckert  steam  dynamo,  a Ball  & Wood  engine,  and  *‘0  & C ’* 
dynamo  (120  kw.),  also  condensing  plant,  for  sale.  See  our  adver- 
tisement pages  to-day. 

Catalogues  and  Fists — Messrs.  L.  Andrew  & Co 

°an'f,  ®,treelt;,  Blackfriars,  Manchester.-Leaflet  relating  to 
Palmetto  8elf-lubricaring  packing. 

Messrs.  Baxendale  & Co,  Miller  Street,  Manchester.- Forty- 
eight  page  catalogue  conttining  particulars  of  a variety  of  Christmas 
presents  ranging  from  a button  hook  to  a sewing  machine  with  a 
variety  of  dolls’  houses,  boys’  bicycles,  and  other  such  things  which 
cost  us  dear  at  Christmas  time— yet  somehow  we  do  not  seem  to 
mind  1 u 

Messrs.  Geo  W Green  & Co.,  Crown  Works,  Feltham, 
Middlesex.— Illustrated  list  describing  their  trolley  standard 
earthing  device  as  used  on  a number  of  tramway  systems  - also  a 
leaflet  drawing  attention  to  a number  of  their  other  manufactures 
including  anchor  ears,  suspensions,  rail  cleaners,  and  other  traction 
and  transmission  supplies. 

Mr  G Bradlik,  8,  Lambeth  Hill,  London,  E C.— Descriptive 
price  list  of  the  “ Eclipse”  flame  are  lamp,  illustrating  the  lamp 
and  a number  of  accessories  for  same.  * 

Siemens  Bros.  Dynamo  Works  Co  , Ltd.,  Tyssen  Street,  Dalston 
—In  their  series  of  Tantalum  lamp  “Satisfied  Consumer”  show- 
cards,  this  firm  have  now  included  one  specially  designed  to  appeal 
in  the  French  market.  Eight-page  list  showing  and  stating  reduced 
prices  of  a number  of  new  patterns  of  Holophane  glassware  spheres 
hemispheres,  concentrating  reflector  bowls,  distributing  reflectors’ 
&c.,  for  tantalum  lamps.  Electrical  dealers  and  contractors  who  bo 
desire  can  have  a supply  of  the  lists  with  their  own  name  and 
address  printed  thereon  for  bringing  Holophane  glassware  before 
electric  light  consumers,  if  they  send  their  trade  card  to  the  firm 
Messrs.  Berry,  Skinner  & Co.,  78,  Upper  Thames  Street,  EC 
—Illustrated  and  priced  leaflet  relating  to  their  new  Berry’s 
patent  mica  insulated  auto-locked  D.P.  ironclad  switch  In  out- 
ward appearance  this  switch  is  exactly  similar  to  the  firm’s  well- 
known  combined  switch-fuee,  and  we  understand  that  their  object 
in  putting  it  on  the  market  is  to  enable  contractors  to  make  a 
uniform  job,  where  in  some  cases  switches  only  are  required  and 
in  others  switch-fuses  on  the  same  installation.  The  features 
claimed  for  the  gear  are:-Mica  insulation,  great  mechanical 
strength  freedom  from  springs  likely  to  get  out  of  order,  rapid 
make  and  break.  The  switch  is  known  as  the  « Micaloc  ” signi- 
fying that  it  is  mica-insulated  and  auto-locked  ’ 

The  Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London  E C - 
Two  new  lists.  No.  126  E (12  pages)  describes  and  illustrates,  and 
tibulates  data  and  prices  of,  a line  of  snail  direct-current  motors 
for  industrial  purposes,  which  have  been  designed  by  the  company’s 
principals— the  Bergmann  Electrical  Works.  The  motors  are  made 
in  all  sizes  from  * h.p  to  G h.p.  The  standard  machines  are  of 
theopen  type  but  they  can  also  be  supplied  ventilated  enclosed 
and  cotally  enclosed.  They  can  also  be  supplied  as  dynamos  for 

either  direct  lighting  or  battery-charging  apparatus,  and  for  fixing 

either  on  a horizontal  or  vertical  surface,  or  for  ceiling  suspension  The 
list  also  gives  particulars  of  starters  and  regulators,  and  prices  of 
motor-generators,  fl exible  couplings,  spare  parts,  &e  A large  stock  of 
machines  for  the  usual  voltages  and  standard  speeds  is  held  at  the 
above  address.  Copies  of  the  list  will  be  sent  to  those  interested 
on  application.  The  other  list  (No.  T 65)  deals  fully  with  the 
Adnil  electric  hooter  for  mines,  tunnels,  ships  and  outdoor  use 
and  with  electric  horns  for  motor-cars,  fire-alarm  and  signalling 
purposes.  & 5 

Messrs  Laidler,  Ritchie  & Co,  Ltd , Longsight,  Manchester. 
— beveral  small  leaflets,  one  drawing  attention  to  “ Fmdor  ” and 
!re.<£ludor”  Boldermg  lamP-  Another  particularises  and  prices 
the  Meteor  metallic-filament  lamp ; yet  another  is  devoted  to 
their  electric  hoist  block. 

Messrs.  Alley  & MacLellan,  Ltd,  Sentinel  Works,  Polmadie 
Glasgow.— New  catalogue  (No.  11),  containing  48  page-s  of 
excellently  illustrated  matter  regarding  their  “ Sentinel”  air 
compressors.  A number  of  pages  contain  a long  list  of  users  of  these 
compressors.  B-lt-driven,  motor  driven,  gas  engine-driven  and 
portable  compressors  are  all  shown  and  detailed.  A number  of 
half-tone  views  show  the  latest  extensions  made  to  the  firm’s 
works. 

Messrs.  Isenthal  & Co,  85,  Mortimer  Street,  Cavendish  Square 
W — New  list  supplementary  to  No.  16,  illustrating  and  giving 
tabulated  particulars  and  prices  of  their  Ruhstrat  rheostats 
The  British  Electric  Plant  Co,  Ltd,  Alloa— Two  finely 
produced  publications.  No.  169  (green  cover)  contains  in  24 
pages  illustrations  and  tabulated  figures  of  outputs  and  speeds  of 
their  patent  self-balancing  centrifugal  pumps  for  high  and  low  lifts  • 
also  giving  some  hints  on  the  installation  of  electrically-driven 
turbine  pumps,  aud  a table  of  friction  loss  in  water  pipes.  No  142 
(red  cover)  is  a second  edition  of  the  company’s  36-page  publication 
dealing  with  “Industrial  Applications  of  Electric  Motors”  - its 
purpose  is  to  indicate  generally  the  large  and  varied  field  of 
service  in  which  the  B.E.P.  manufactures  find  employment.  It  is 
capitally  illustrated  with  half-tones,  aud  contains  a number  of 
diagrams. 

Sohierstbiner  Metallwerk,  Schwerinstr.  3,  Berlin  w.  57  — 
Leaflets  Nob.  34-37,  relating  respectively  to  their  automatic  switch 
for  lighting  alternately  two  groups  of  sign  lamps;  the  “Lucifer” 
automatic  time-switch,  for  stairs,  corridors,  &c,  which  extinguishes 
the  lamps  connected  with  it  after  a period  of  £ to  3 minutes 
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according  to  the  setting  ; current  limiters,  time  switches,  &c. ; and 
a turnstile. 

The  American  Westinarhnnse. — The  East  Pittsburg 

shops  of  the  Westinghouse  Electbic  and  Manufacturing  Co. 
have  just  begun  work  upon  the  heavy  order  for  motors  and  equipment 
forthe  Long  Island  Railroad  Co.  This  ordercalls for  130car  equip- 
ments, of  two  200-hf.  motors  each,  together  with  controls,  wiring, 
conduits  and  airbrakes  Tne  total  amount,  of  the  contract  amounts 
to  almost  $1,000  000.  The  apparatus  will  be  delivered  early  in 
1910,  in  time  for  the  installation  of  electrical  operation  on  the 
Long  Island  system,  in  connection  with  the  completion  of  the 
Pennsylvania  tunnels. — Electrical  World. 

Book  Notices. — Schulz  der  Hochspannungsanlagen.  By 

Hermann  Zipp.  Hanover:  Dr.  Max  Jiiuecke.  Price  3M.  This  is 
another  useful  addition  to  Jiiuecke’s  “Bibliothek  der  Gesamten 
Technik,”  as  it  deals  with  a subject  of  great  importance  at  the 
present  time.  The  problem  of  the  protection  of  electrical  systems 
against  voltage  rises,  whether  due  to  atmospheric  effects  or  to 
internal  causes,  has  not  yet  received  the  attention  it  deserves,  and 
a book  like  the  present  one,  which  gives  a concise  and  yet  fairly 
comprehensive  account  of  the  whole  matter  in  simple  language,  and 
from  a non-mathematical  point  of  view,  will  meet  the  needs  of  a 
large  number  of  readers  and  may  encourage  a more  systematic  and 
general  investigation  of  the  subject.  To  begin  with,  the  various 
causes  to  which  voltage  rises  may  be  due  are  discussed,  including 
lightning  discharges,  stationary  or  slowly  moving  Btatic  charges, 
resonance  voltage  rises,  and  voltage  rises  due  to  switching  operations 
or  to  accidental  short  circuits.  Some  particulars  are  given  of  the 
replies  received  to  a circular  on  the  subject,  issued  by  the 
“ Elektrotechnkcher  Verein,”  but  the  absence  of  more  information 
as  to  actual  breakdowns  which  have  occurred,  and  the  recurrence  of 
which  has  been  stopped  by  the  adoption  of  one  plan  or  another,  is 
to  be  regretted,  especially  as  a good  deal  of  this  sort  of  information 
already  lies  scattered  through  the  pages  of  the  technical  journals. 
The  second  part  of  the  book  deals  with  the  question  of  safety 
devices  to  combat  the  ill-effects  of  these  voltage  rises.  Under  this 
heading  come  the  question  of  the  earthing  of  the  system,  the  use  of 
condensers  for  dissipating  high-frequency  discharges,  spark  gaps  of 
theffiorn  type  and  of  the  multiple  roller  type,  electrolytic  arresters, 
and  one  or  two  other  devices.  Finally,  some  particulars  of  the 
actual  construction  of  the  choking  coils,  condensers,  resistances,  &c., 
used  with  these  devices  are  given.  It  will  be  seen  that  by  keeping 
Btrictly  to  the  one  subject  and  assuming  that  the  reader  has  a 
general  knowledge  of  the  underlying  principles,  the  book,  in  spite 
of  its  small  size,  covers  the  ground  fairly  completely.  One  or  two 
minor  errors  may  be  pointed  out  for  correction  in  a future  edition.  On 
page  28,  with  a view  to  emphasising  the  resonance  effect,  an 
impossible  and  somewhat  misleading  value  of  the  inductance  of  an 
alternator  armature  has  been  chosen.  On  page  39  the  explanation 
given  for  the  voltage  rise  in  a transformer  on  suddenly  switching 
off  the  load  is  unsatisfactory,  the  action  being  chiefly  due  to  the 
leakage  flux  and  not  to  the  main  flax.  In  the  numerical  example 
worked  on  page  55  ordinary  logarithms  have  been  used  in  place 
of  Naperian  ones,  and  on  page  140  the  suggestion  for  the  use  of 
two  protective  choking  coils  in  series  with  overhead  lineB — one  of 
low  inductance  to  deal  with  high-frequency  discharges,  and  one  of 
high  inductance  for  low-frequency  discharges — is  impracticable  and 
unnecessary,  as,  in  any  case,  the  inductance  used  is  limited  by  the 
permissible  drop  in  it  with  the  working  currents,  and  a single  coil 
having  this  inductance  gives  all  the  protection  available. 

Kapazitdt  und  Indukti.vitdt.  Bv  Dr.  Ernst  Orlich.  Brunswick  . 
Fried  Vieweg  & Son.  Price  14  M.  ("  Elektrotechnfk  in  Einzel- 
Darstellungen,”  Vol.  14).— It  might  at  first  sight  appear  doubtful 
whether  a separate  volume  dealing  solely  with  the  question  of 
capacity  and  inductance  is  justified,  but  an  inspection  of  this  book 
shows  that  its  294  pages  are  none  too  many  for  the  detailed  dis- 
cussion of  the  subject  from  both  the  theoretical  and  practical 
points  of  view.  Prof.  Orlich  has  been  able  to  draw  upon  the 
unrivalled  experience  of  the  Reichsanstalt,  and  the  result  is  a book 
which  contains  not  only  a sound  theoretical  investigation,  but  also 
a mass  of  practical  experimental  data  which  can  be  fully  appre- 
ciated even  by  those  not  able  to  profit  by  the  theory.  The  theory, 
moreover,  is-  never  allowed  to  stray  far  from  practice,  and  the 
author  is  always  careful  to  explain  t.he  physical  meaning  of  the 
formuke  arrived  at  and  to  illustrate  the  results  by  applications  to 
important  practical  problems.  The  theoretical  part  occupies 
about  half  the  book,  and  deals  with  such  subjects  as  the  effects  of  a 
static-electric  field  as  explained  by  Maxwell's  theory,  the  calcula- 
tion of  capacities,  the  electric  current  and  the  magnetic  field  it  sets 
up,  the  Biot  Savart  law,  the  definition  and  calculation  of  induction 
coefficients  in  connection  with  steady  and  fluctuating  currents, 
periodic  quantities  treated  by  the  symbolic  method,  the  effects  of 
capacities  and  inductances  in  alternating  circuits  treated  first 
approximately  and  then  exactly,  voltage  and  current  resonance, 
formation  of  potential  waves  in  long  lines,  the  influence  of  skin 
effect  on  the  coefficient  of  self-induction.  &c.  The  practical  part 
of  the  book  starts  with  descriptions  of  tho  various  available  sources 
of  low  and  high  frequency,  alternating  voltages  for  test  purposes, 
including  stretched  wire  interrupters,  microphone  interrupters, 
high-frequency  generators  and  Duddell  arcs.  Next,  the  various 
instruments  suitable  for  use  with  fluctuating  currents  arc  discussed. 
These  include  ballistic  galvanometers,  electrometers,  telephone", 
and  vibration  galvanometers.  The  relative  suitability  and  sensi- 
tiveness of  these  is  fully  dealt  with.  The  standard  capacities, 
inductances  and  resistances  used  for  exact  tests  are  then  described, 
and,  finally,  a large  number  of  selected  methods  of  carrying  out 
absolute  and  relative  capacity  and  inductance  measurements  are 
described  in  detail,  together  with  their  chief  sources  of  error.  It 
is  to  be  regretted,  however,  that  these  numerous  methods  are  not 


more  thoroughly  compared  in  a critical  spirit.,  so  as  to  bring  out 
their  good  and  bad  points  more  clearly.  As  it  is,  the  reader  is  left 
in  some  doubt  as  to  the  best  method  to  employ  under  any  given 
circumstances. 

“Journal  of  the  Association  of  Teanh“r"  in  Technical  Insti- 
tutions.” Vol.  II,  No.  4.  London : St.  Bride’s  Press,  Ltd.  Price 
Is, — This  numbeT  contains  the  report  of  Council  and  Committees, 
and  various  interesting  short  articles,  including  Electrical  Notes  by 
S.  S.  Richardson  and  S.  G.  Starling.  There  is  also  a list  of 
members. 

“Electricity  and  Magnetism.”  By  G.  C.  Foster  and  A.  W. 
Porter.  Third  edition.  London : Longmans,  Green  & Co.  1909. 
Price  10s  6i.  net. 

The  Globe  Code  Co.,  Ltd.,  of  18,  Eldon  Street.  E.C.,  have 
sent  us  circulars  relating  to  their  “ Globe  Standard  Code,”  price 
three  guineas,  and  the  “ Globe  Code  Condenser,”  price  one  guinea, 
as  well  as  other  publications  of  the  same  nature. 

“ Electric  Waves,”  by  W.  S.  Franklin.  New  York : The 
Macmillan  Co.  London : Macmillan  & Co.,  Ltd.  1909.  Price 
$2  net. 

“ Journal  of  the  American  Society  of  Mechanical  Engineers.” 
December,  1909.  Vol.  31,  No.  12.  Baltimore : The  Society. 

China. — The  following  items  of  news  regarding  electrical 
matters  in  China  recently  appeared  in  the  London  and  China 
Telegraph : — 

The  merchants  of  Kiangse,  China,  have  subscribed  $30,000  gold 
to  establish  a telephone  service  throughout  the  province,  and 
request  the  permission  of  the  Governor  to  do  so. 

The  Chinese  Board  of  Posts  and  Communications  intends  to 
follow  the  foreign  fashion  by  establishing  postal  and  telegraph 
offices  at  all  the  principal  railway  stations  for  the  convenience  of 
travellers. 

The  merchants  and  gentry  of  Swatow,  China,  say  that  as  the 
business  of  the  port  is  increasing  thev  do  not  want  to  be  behind 
the  times,  and  so  have  subscribed  $200,000  to  establish  electric 
trams  in  the  city.  • 

Bankruptcy  Proceedings. — Ernest  Goodman  (trading 

as  E.  Goodman  & Co.),  electrical  engineer,  30,  Hertford  Street, 
Coventry.— This  debtor  attended  at  the  County  Hall,  Coventry,  on 
Monday  last  for  his  public  examination  before  Mr.  Registrar  Kirby. 
Replying  to  the  Official  Receiver,  debtor  said  he  added  “ and  Go.” 
to  his  name  just  to  give  a bigger  appearance.  He  had  lost  a third 
of  the  amount  of  his  contracts,  competition  being  so  very  keen  he 
had  to  cut  things  as  fine  as  possible.  He  had  no  one  to  keep  but 
himself.  He  drew  £4  a week  out  of  the  business,  which,  after 
meeting  his  expenses,  left  him  30s.  per  week  for  himself.  He  spent 
this  on  clothing  expenses  and  in  getting  work.  Asked  if  he  did 
not  think  he  had  been  rather  extravagant  in  his  expenses,  debtor 
replied  he  did  not  think  so.  The  causes  of  his  failure  were  bad 
trade,  keen  competition  and  losses  on  contracts.  He  first  became 
aware  of  his  position  six  weeks  before  filing  his  petition  ; he  had 
not  said  that  he  knew  six  months  before.  What  he  said  was  that 
he  knew  six  months  before  that  he  could  not  pay  his  debts  in  full. 
He  borrowed  £144  from  his  home,  and  spent  that  in  paying  his 
debts,  hoping  that  it  would  put  things  right,  but  it  did  not  do  so. 
The  examination  was  concluded. 

Harry  Graham,  electrician,  Albion  Street,  Huddersfield.— The 
public  examination  of  this  debtor  was  to  have  been  held  last 
Monday  at  the  Countv  Court  House,  Qneen  Street,  Huddersfield, 
before  Mr.  Registrar  Freeman,  but  the  Official  Receiver  stated  that 
the  trustees  (Messrp.  Netherwood  and  G.  W.  Smith)  desired  to 
make  further  investigations  into  debtor’s  affairs,  and  he  (the 
Official  Receiver)  asked  that  the  case  be  adjourned.  The  appli- 
cation was  granted. 

Robt.  Herbert  Scotter,  civil  engineer,  late  of  Southend-OD-Sea, 
but  whose  present  address  the  petitioning  creditor  is  unable  to 
ascertain.  Public  examination  is  announced  in  the  Gazette  to  take 
place  at  Carey  Street  on  January  11th. 

Dissolutions  and  liquidations.— Bradford  Ei,k«- 

trical  Engineering  Co.,  Ltd,  56,  Manningham  Lane,  Bradford. 
—The  solicitor  for  the  liquidators,  Mr.  W.  I.  Crabtree,  has  called  a 
meeting  of  the  creditors  of  the  company  for  15th  inst, , at  the 
Queen's  Hotel,  BoaT  Lane,  Leeds. 

Rossbndale  Valley  Tbamways  Co.,  Ltd. — A meeting  is  to  be 
held  at  61,  Gracechurch  8treet,  E.G.,  on  January  4tb,  to  hear  an 
account  of  the  winding  up. 

Mono-Rail  Construction  Co.,  Ltd.— Th:s  company  is  winding 
up  voluntarily,  with  Mr.  W.  F.  Scott  Armstrong,  34,  Old  Broad 
Street,  E.C.,  as  liquidator.  A meeting  of  creditors  is  to  be  held  on 
December  20th. 

Santoni  Arc  Lamb  and  Engineering  Co.,  Ltd.— The  accounts 
just  circulated  by  tho  joint  liquidators  show  total  amounts 
realised  £293  (£118  trading  receipts,  £33  bcok  debts,  and  £142 
goodwill  and  stock).  The  disbursements  were  : Trading  payments 
£134,  legal,  liquidation  and  other  charges  £75,  preferential  creditors 
£27,  leaving  a dividend  of  Is.  10£d.  per  £ on  creditors’  claims 
(£619)  £57  = £293. 

Glover's  Almanac.  1910-1 1.— Tbe  editor  of  this 

Almanac  is  inviting  contributions  for  next  year’s  editions.  See  our 
advertisement  pages  to-day. 

Co-operative  Societies  and  Electricity. — A news 

correspondent  learns  that  various  co-operative  eocieties  in  Man- 
chester and  Bolton  districts  are  about  to  have  extensive  electrical 
installations  put  down  in  central  and  branch  premises.  The  con- 
tracts will  probably  be  placed  early  in  the  new  year. 
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Trade  Announcements. — The  Electrical  Apparatus 

Co.,  Ltd.,  have  appointed  Messrs.  Tetley  & Co.,  of  Salford,  to  be 
their  Manchester  and  district  representatives  for  E.A.C.  motor 
control  gear.  The  agency  does  not  cover  electricity  meters. 

Messrs.  Feld  Bros  & Co.,  Ltd.,  of  London,  have  appointed  Mr. 
Geo.  W Bunting,  consulting  electrical  engineer,  49,  Park  Avenue, 
Whitley  Bay,  as  their  sole  representative  for  Newcastle,  Middles- 
brough and  district. 

The  Ferabin  Lamp  and  Electrical  Accessories,  Ltd.,  have 
recently  commenced  business  at  118,  Queen  Victoria  Street,  E C., 
for  the  supply  of  electrical  plant  and  all  kinds  of  accessories  for 
lighting,  bell,  telephone  and  traction  installations.  In  their  show- 
rooms they  are  exhibiting  the  latest  designs  of  fittings,  radiators 
(glow  lamp  and  convector  patterns),  and  cooking  apparatus  and 
large  stocks  of  bell  and  lighting  material  are  held.  The  firm’s 
specialities  include  the  Ferabin  lamp  and  dry  batteries  in  various 
patterns  for  use  in  stores,  warehouses,  &c.,  for  inspection  purposes, 
and  by  cyclists,  motorists,  &e.,  the  " Imer”  lamp  (metallic-filament) 
for  indirect  lighting,  motors  and  dynamos,  hand-drilling  apparatus, 
&c.  Lists  are  now  in  the  Press. 

Messrs.  T.  H.  Brooker&Co.,  electrical  and  mechanical  engineers, 
of  Gray’s  Inn  Passage,  have  increased  their  staff  and  opened  an  office 
at  44,  Bedford  Row,  W.C. 

The  Electric  Construction  Co.,  Ltd.,  have  appointed  Messrs. 
Fyfe,  Wilson  & Co.,  145,  Bath  Street,  Glasgow,  to  represent  them 
in  Scotland,  with  the  exception  of  collieries.  For  colliery  work 
they  will  be  represented,  as  heretofore,  by  Messrs.  Hunter  & Jack, 
101,  St.  Vincent  Street,  Glasgow. 

Exhibit. — At  the  Cattle  Show  which  closes  to-day, 
Messrs.  W.  H.  Wilcox  & Co.,  Ltd.,  have  a stand  at  which  they 
show  a variety  of  their  engineers’  stores. 


LIGHTING  and  POWER  NOTES. 


Acton.— The  Electricity  Committee  has  instructed  the 
engineer  to  prepare  a schedule  of  prices  for  the  wiring  of  con- 
sumers premises,  the  proposal  being  that  local  electricians  who 
are  willing  to  carry  out  the  work  on  this  scale,  be  allowed  to  do  so. 
The  present  method  is  to  give  the  contract  for  free  wiring  to  one 
firm. 

Aberdare. — The  District  Council’s  application  for  sanc- 
tion to  borrow  £17,000,  in  order  to  lay  dowQ  an  electric  generating 
plant,  has  been  granted  by  the  L.G.B.,  and  it  is  expected  that 
the  work  of  erecting  the  new  station  will  be  commenced  early  in 
the  year. 

Australia.— Boulder  (W.A.).— The'T.C.  is  reported  to 

have  resolved  to  raise  a loan  of  £8,000  for  additional  plant  at  the 
generating  station. 

According  to  Commercial  Intelligence , 20  suburban  municipalities 
in  the  neighbourhood  of  Melbourne  are  promoting  a scheme  for  the 
erection  of  municipal  electric  lighting  works.  An  expert  is  to  be 
employed  in  giving  a detailed  report  on  the  cost  of  carrying  out 
the  work. 

Several  of  the  suburban  municipalities  are  negotiating  with  the 
Sydney  Council  with  a view  to  the  extension  of  electricity  supply 
into  their  areas.  When  the  Sydney  Council  obtained  control 
of  the  supply  in  its  municipal  area,  it  was  anticipated  that  it 
would  also  supply  the  surrounding  areas,  but  this  has  not  so  far 
been  the  case.  As  a matter  of  fact,  the  neighbouring  Balmain 
Municipal  Council  has  handed  over  to  a private  company  its  con- 
cessi  m to  supply  its  own  citizens  and  the  citizens  in  surrounding 
boroughs,  and  consequently  the  Balmain  E.L  and  Power  Supply 
Corporation  is  now  competing  with  the  City  Council  for  the  custom 
of  the  surrounding  Councils. 

The  8ydney  Council’s  engineer  has  reported  on  the  necessity  of 
holding  a Bto.k  of  metal-filament  lamps  for  street  lighting,  and 
recommends  that  some  3,400  of  these  lamps  be  obtained,  at  an 
estimated  cost  of  £1,100. 

Bexley.— The  Council  has  adopted  a revised  set  of  tariffs 

for  electric  light  and  power  consumers. 

Birkenhead. — The  T.C.  has  decided  to  light  the  covered 

and  open  markets  by  means  of  30  arc  lamps  at  a cost  of  £250. 

Brazil. — The  various  concessions  granted  to  the  Rio  de 
Janeiro  Tramway,  Light  and  Power  Co.  are  understood  to  have 
recently  been  extended  as  regards  electric  lighting  and  gas  on 
satisfactory  terms.  The  company  now  possesses  a virtual  monopoly 
in  tbe  Federal  District  nf  the  tramways,  power,  electric  and  gas 
supplies  ; it  also  holds  all  the  share  capital  of  the  Rio  Telephone  Co. 

One  of  our  correspondents  in  Brazil  writes:— "It  has  been 
reported  in  several  Brazilian  papers  (dated  November  11th  and 
12th)  that  the  Light  and  Power  Co.,  of  Rio  de  Janeiro,  have 
intimated  to  the  Prefeitvra  of  that  city  that  they  intend  to 
raise  an  ac’ion  for  damages  against  the  authorities  for  the 
violation  of  their  concession  by  the  granting  of  a contract  to 
Messrs.  GuinK  & Co.  for  the  supply  of  electrical  energy  in  Rio. 
The  sum  mentioned  as  indemnity  is  10,000  contos  of  reis,  equal  to 
about  £600,000.  Toe  sum  claimed  seems  enormous,  but  it  is  the 
figure  mentioned  in  three  different  papers.  Whether  an  extra 
nought  has  accidentally  slipped  in  X omnot  say.” 

Cainberley. — The  Council  has  deoided,  by  8 ynfee  fcp  4, 
p apply  for  » prov  order  for  clectrjo  Ijgb{jne\ 


Canada. — The  Ontario  Government’s  power  policy  is 

meeting  with  a good  deal  of  opposition.  Only  last  week  a deputa- 
tion of  prominent  citizens  from  Hamilton,  Galt,  London,  &c. 
waited  on  Sir  Wilfred  Laurier  and  other  members  of  the  Govern- 
ment to  urge  the  disallowance  of  the  hydro- electric  power  legis- 
lation of  the  Ontario  Government.  They  contended  that  the 
legislation  was  arbitrary,  illegal  and  not  in  the  best  interests  of  the 
public  as  a whole.  They  argued  that  it  was  having  an  injurious 
effect  on  the  investment  of  capital  from  abroad,  and  that  par- 
ticularly in  the  case  of  Galt,  which  has  been  compelled  to  join  in 
the  municipal  power  scheme  against  its  will,  it  was  most  unjust. 
They  declared  that  if  the  people  of  Ontario  were  really  aware  of 

the  situation  the  vast  majority  would  demand  a repeal  of  the  Act. 

Sir  Wilfred  Laurier,  in  replying,  said  there  was  much  force  in  the 
arguments  presented,  and  the  question  of  disallowance  was  now 
before  the  Government,  which  would  consider  it  both  from  the 
standpoint  of  its  constitutionality,  and  with  due  regard  to  the  ex- 
pediency of  disallowing  any  provincial  Act  affecting  principally 
the  people  of  that  province.  It  is  extremely  doubtful  whether 
Sir  Wilfred  and  his  Government  will  disallow  the  Act. 

A brochure  issued  by  the  Department  of  Mines  shows  that  in 
the  Ottawa  and  Gatineau  valleys  there  is  much  undeveloped  water- 
power, and  that  electrical  energy  can  be  produced  for  $7  per 
h.p.  The  water-power  at  Chat’s  Falls,  20  miles  above  Ottawa, 
can  bg  developed  at  a cost  of  $4  50  per  h.p.  per  year,  and  within  a 
radius  of  25  miles  from  Ottawa  522,325  h.p.  can  be  developed.  The 
report  is  exceedingly  valuable,  as  these  water-powers  are  destined 
to  exercise  a great  influence  in  the  development  of  the  country. 

Cheltenham. — The  T.C.  on  Monday  decided  to  apply 
for  a loan  of  £4,000— £2,000  for  mains  extensions,  £1,000  for  house 
services,  and  £1,000  for  meters. 

Bar  wen. — The  local  Gas  and  Electricity  Committee  has 
decided  to  supply  lighting  for  outside  illuminations  in  connection 
with  Darwen  shopping  week,  at  half  the  usual  cost.  The  Committee 
has  also  decided  to  decorate  a tramcar. 

Dover. — The  T.C.  has  received  from  the  L.G.B.  sanction  to 
the  following  loans:— £300  for  transformers;  £630  for  a booster- 
£600  for  chain  grate  stokers  ; £3,958  for  mains  ; £1,911  for  services; 
and  £990  for  excess  expenditure  on  wiring  consumers’  premises. 

Eccles. — The  T.C.  has  decided  to  apply  to  the  L.G.B.  for 

a loan  of  £3,234  to  cover  the  amount  expended  on  mains,  &c., 
from  March  31st,  1938,  to  date,  and  the  capital  charges  in  respect  of 
an  additional  traction  set. 

Edinburgh. — In  the  report  by  Sir  A.  Kennedy,  to  the 
Electric  Lighting  Committee  of  the  T.C.,  he  estimates  that  the 
additional  capital  expenditure  on  the  Dewar  Place  and  M’Dcnald 
Road  power  stations  would  amount  to  £45,000.  The  new  plant 
would  comprise  exhaust  turbines,  condensers,  cooling  towers,  pipe- 
work, and  would  supply  at  least  3|  million  units,  generated  at  a coBt 
of  £6,575,  or,  say,  0 45d.  per  unit.  At  present  Dewar  Place  is 
completely  filled  with  plant,  the  whole  of  it  being  of  the  non- 
condensing type,  and  he  considered  it  impossible  to  obtain  further 
output  without  cooling  towers.  Steel  towers  cost  much  less 
than  brick  towers,  and  from  prices  he  had  obtained,  brick  towers 
would  cost  for  the  output  suggested  about- £18,000,  while  steel 
towers  would  cost  only  about  £12,000. 

Elland. — The  U.D.C.  has  decided  to  extend  the  mains  to 
Hullen  Edge  providing  all  the  owners  of  houses  agree  to  take  a 
supply  of  electricity. 

Epsom.— Mr.  T.  F.  Squarey  has  given  his  award  on  the 
question  of  payment  of  fees  for  services  rendered  by  Mr.  Vaux- 
Graham,  the  consulting  electrical  engineer.  The  amount  claimed 
was  £385,  and  the  award  i9  that  Mr.  Vaux-Graham  is  entitled  to 
the  whole  of  this  amount,  the  fees  being  reasonable  and  proper. 
The  arbitrator’s  fees  to  be  paid  by  the  Council. 

Inverkeitliing  (Fife).— The  T.C.  is  considering  a pro- 

posal to  install  an  electricity  plant  for  public  supply. 

Kingsbury.— The  chairman  of  the  U.D.C.  (Mr.  Jose 

/Diaz,  J.P.l  has  been  given  full  power  to  act  on  behalf  of  the 
Council  in  regard  to  the  negotiations  which  are  proceeding  with 
the  North  Metropolitan  Electric  Power  Co.,  in  respect  to  the 
electric  lighting  of  the  district.  In  the  Kingsbury  section  of  the 
Edgware  Road  there  are  23  street  lamps  now  lighted  by  incan- 
descent gas,  and  these  it  is  proposed  shall  be  converted  to 
electricity. 

Leyton. — In  regard  to  the  trial  public  arc  lighting,  which 
has  been  going  on  for  some  months  in  Ley tonstone  Road,  the 
engineer  places  the  lamps  in  use  in  the  following  order  of 
suitability:— (1)  Johnson  & Phillips,  (2)  Jandus,  (3)  Oliver,  (4) 
Crompton.  He  accordingly  recommends  the  adoption  of  the  first- 
named  lamp,  of  which  48  will  be  required,  at  a net  cost  of  £10  17s. 
each.  The  Council  adopted  the  recommendation  of  the  engineer, 
subject  to  inspection  and  approval  of  the  lamps  by  the  E.L.  sub- 
committee. 

Eindon.— Hampstead. — A new  sub-station  is  to  be 
built  in  Rsdington  Road  to  cope  with  the  increase  in  consumption 
ia  the  West  Heath  district.  Series  gears  are  to  be  fixed  in  five  sub- 
sub-stations  to  increase  the  transformer  capacity,  and  95  street  gas 
lamps  tiro  to  be  converted  to  incandescent  electric  lamps  in  the 
boundary  roads  between  Hampstead  and  Marylebone  and  adjaoent 
thoroughfares.  It  is  estimated  fbat  4s.  fid,  per  lamp  per  annum  wi|l 
b«  savm)  by  the  conversion 
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Bebuondsey. — Oaring  to  the  growth  of  the  loads  on  the  Spa 
Road,  Grange  Road  and  Tower  Bridge  Road  feeders,  it  has  been 
decided  to  lay  additional  cables  to  supplement  those  at  present  in 
use. 

Shoreditch. — The  Lighting  Committee  has  decided  to  reduce 
the  price  for  arc  lighting  outside  shops,  theatres,  churches,  &c.,  and 
for  outside  signs,  to  2^d.  per  unit,  provided  the  supply  is  taken 
through  a sep  irate  meter,  for  which  a charge  of  Is.  per  quarter  will 
be  made. 

Woolwich. — At  the  last  meeting  of  the  Council,  it  was  reported 
that  mains  are  to  be  extended  to  supply  a factory  in  the  W est 
Woolwich  area.  Numerous  power  users  there  have  been  for  some 
considerable  time  past  prepared  to  favourably  consider  the  adoption 
of  electricity  for  power  purpose".  The  Woolwich  Guardians  have 
accepted  the  borough  engineer’s  estimate  for  the  installation  of 
electric  light  at  the  receiving  house  and  dispensary  in  Parkdale 
Road.  The  necessary  extension  to  the  distributing  mains  will  cost 
about  £57. 

Milnrow. — The  U.D.C.  is  applying  to  the  B.  of  T.  for 

a prov.  order  to  enable  it  to  construct  two  lines  of  tramways  in  the 
town,  which  will  join  an  intended  route  from  Rochdale. 

\ortli  Walsliam.— The  U.D.C.  has  decided  not  to 

apply  for  a prov.  order  for  E.L 

Port  Glasgow. — The  T.C.  has  applied  to  Greenock 

Corporation  for  a supply  of  electricity,  and  the  Greenock  authority 
is  to  confer  with  the  neighbouring  Council  regarding  the  proposal. 
Leading  shipbuilding  firms  and  manufacturers  in  Port  Glasgow 
favour  the  project. 

Reigate. — The  T.C.  has  decided  to  have  the  mains 

extended  to  Cromwell  Road  Schools  at  a cost  of  £42  10s.  The 
Education  Committee  guarantees  a minimum  payment  of  £15  per 
annum  for  five  years. 

Salford. — The  T .C.  has  decided  not  to  raise  any  objec- 
tion to  the  application  of  the  Lancs.  Electric  Power  Co.  for  a 
prov.  order  for  E.L.  in  the  urban  district  of  Radcliffe. 

South  Africa. — The  Victoria  Falls  Power  Co.,  which 

took  over  from  the  Rand  Central  Electric  Co.,  its  station  at  Brakpan 
and  at  Garmiston,  has  had  put  up  alongside  the  old  power  station 
at  Brakpan,  a new  building,  constructed  of  steel  and  corrugated 
iron,  meaiuring  approximately  114  ft.  x 110  ft.,  and  plant  has 
been  installed  consisting  'of  eight  Babcock  & Wilcox  marine  type 
boilers,  in  four  units,  fitted  with  chain  grate  stokers,  and  supplying 
steam,  at  2001b.  pressure,  supeaheated  to  575°  F.,  to  two  3,000-kw. 
AEG.  turbo-alternators  which  generate  three-phase  current  at 
10,600  volts  and  50  periods.  Condensing  water  is  taken  from  the 
B rakpan  reservoir  alongside  the  station,  and  is  circulated  by  means 
of  motor-driven  centrifugal  pumps,  smaller  pumps  of  the  same 
type  being  also  provided  for  the  supply  of  cooling  water  through 
the  generator  stators  and  the  turbine  bearings.  Another  Btation 
recently  completed  and  put  into  operation  at  Simmerpan  contains 
similar  plant  to  that  installed  at  Brakpan.  The  generating 
capacity,  however,  is  much  greater,  aid  there  are  16  boilers  in  two 
houses  and  four  3,000-kw.  three-phase  turbo-alternators.  Pro- 
vision is  now  being  made  for  the  addition  of  6,000  kw.  of  plant. 
In  order  to  obtain  water  for  condensing  purposes  for  the  Simmer- 
pan  plant,  a canal  of  about  200  ft.  long,  10  ft.  wide,  and  23  ft.  deep 
from  the  water  level,  has  been  excavated  through  the  rock. — African 
World. 

Southgate.  — An  agreement  has  been  entered  into 

between  the  North  Metropolitan  Electric  Power  Supply  Co.,  Ltd., 
and  the  U.D.C.,  enabling  the  latter,  on  giving  12  calendar  months’ 
notice,  terminating  at  the  expiration  of  a period  of  14  years,  or 
any  subsequent  period  of  seven  years,  to  acqaire  all  plant,  &c., 
used  by  the  company  upon  paying  to  the  company  the  amount  of 
capital  expended  by  them,  and  in  addition  (a)  if  the  purchase  is 
at  the  expiration  of  a period  of  14  years  a sum  equal  to  30  per 
cent,  of  the  capital  expenditure  ; (&)  a period  of  21  years,  22£  per 
cenf. ; (e)  a period  of  28  years,  a sum  equal  to  15  per  cent. ; (d)  a 
period  of  35  years,  a sum  equal  7J  per  cent. 

Stevenage. — Mr.  "W.  It.  Walton,  of  Manchester,  who  has 

been  negotiating  with  Messrs.  Crompton  & Co.  for  the  transfer  of 
the  E L order,  has  informed  the  U.D.C.  that  Messrs.  Crompton 
require  the  payment  of  £340  in  cash  or  shares,  for  out-of-pocket 
expenses,  the  purchase  through  them  of  the  necessary  plant  on  a 
15  per  cent,  profit  basis,  and  the  payment  by  Mr.  Walton  of  all  the 
transfer  expenses.  The  Council  considers  the  terms  excessive, 
and  has  decided  to  assist  Mr.  Walton  in  trying  to  obtain  modified 
terms. 

Torquay. — In  connection  with  the  electricity  works  it  is 
reported  that,  notwithstanding  the  large  number  of  lamps  con- 
nected for  private  lighting,  the  demand  on  the  generating  station 
is  practically  identical  with  that  at  the  corresponding  period  of 
last  year,  due  to  the  changes  made  from  carbon  to  metal -filament 
lamps.  The  position  of  the  works  to  deal  with  the  lighting  demand 
is  a much  better  one  than  last  year,  as  the  whole  of  the  alternat- 
ing-current plant  is  now  available  for  lighting  purposes,  whereas 
last  year  it  was  liable  to  be  cilled  upon  at  any  time  to  supply  power 
for  traction.  A scheme  to  extend  the  main  to  Chelston,  at  an 
estimated  cost  of  £1,312,  has  been  referred  to  a Bub  Committee,  and 
a similar  reference  was  made  with  regard  to  the  proposed  extension 
of  the  mains  to  the  higher  part  of  8t.  Marycburch  Road. 

Tipton. — The  U.D.C.  baa  decided  to  aeek  expert  advice 

g»  to  tye  question  pf  pitting  the  new  E.L  order  into  force 


Walsall. — An  inquiry  was  held  last  week  at  the  Town 
Hall  by  Mr.  H.  R.  Hooper,  L.G.B  , respecting  an  application  by 
the  T.C.  for  sanction  to  borrow  £35,000  for  the  purposes  of  the 
Corporation’s  electricity  unde 'taking.  The  borough  engineer  (Mr. 
Barnard)  said  he  was  anxious  to  get  the  three  phase  system  along- 
side the  present  works,  so  as  to  deal  with  large  applications  for 
power.  The  Inspector  pointed  out  that  there  was  an  outstanding 
debt  on  the  undertaking  of  £90,000,  and  they  were  seeking  to 
secure  a further  £35,000.  He  regarded  it  as  a serious  thing,  that 
for  some  years  the  capital  charges  had  gone  up  steadily.  With 
their  increased  output,  the  capital  charges  ought  to  have  been 
reduced.  They  were  faced  with  a very  serious  financial  difficulty, 
and  should  cut  their  coat  according  to  their  cloth.  The  town  clerk 
pointed  out  that  the  £90,000  had  been  spent  in  paying  their  way, 
and  that  the  ratepayers  had  not  been  called  upon  to  pay  a single 
penny.  The  Inspector  next  pointed  out  that  last  year  there  waB  a 
loss  on  the  undertaking  of  nearly  £900,  there  was  very  little  reserve 
fund,  and  altogether  the  position  was  very  weak.  It  was 
unfortunate  for  Walsall  that  it  had  an  obsolete  system,  but  they  had 
no  funds  whatever  to  deal  with  desirable  improvements.  With 
regard  to  the  Bloxwich  section  of  the  scheme,  the  Inspector 
questioned  whither  the  possible  increase  in  consumers  would,  be 
sufficient  to  warrant  the  additional  outlay.  He  suggested  that  the 
application  might  be  reduced  from  £35,000  to  £22,000  by  leaving 
out  Bloxwich  and  erecting  no  new  buildings.  Mr.  Morse  (solicitor) 
opposed  the  application  on  behalf  of  the  South  Staff  ordshire  Tram- 
way Lessee  Co.,  and  submitted  that  the  company  for  whom  he 
appeared  had  offered  to  supply  the  Corporation  more  economically 
than  under  the  proposed  scheme,  and  contended  that  it  would  be 
in  the  interests  of  the  ratepayers  and  the  Corporation  if  the  offer 
were  accepted.  The  Inspector  will  report  upon  the  application  in 
due  course. 

Wealdstone.— The  Board  of  Trade  has  revoked  the  11)06 
E.L  order  as  from  December  1st. 

York. — The  T.C.  has  applied  to  the  L.G.B.  for  a loan  of 

£2,475  for  electricity  purposes,  £1,100  being  for  mains,  £800  for 
motors,  and  £575  for  meters. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — The  borough  treasurer  has  prepared  a 
revenue  account  of  the  Corporation  tramways  for  the  last  half-year. 
This  shows  a gross  income  of  £12,708  and  a gross  expenditure,  of 
£11,904,  leaving  a surplus  revenue  of  £804.  This  is  after  making 
provision  for  the  service  and  redemption  of  debt  and  for  the  fixed 
contribution  to  the  depreciation  and  renewal  fund. 

Airdrie  and  Coatbridge. — The  local  authorities  in  the 

towns  affected  by  the  operations  of  the  Airdrie  and  Coatbridge 
Tramways  Co.  have  received  notice  of  the  company’s  intention  to 
introduce  the  “ fair  fare  ” system  at  an  early  date.  This  system  of 
charging  was  referred  to  in  our  last  issue. 

Bacup. — Terms  have  been  provisionally  agreed  upon 

between  Bacup  and  Rochdale  Corporations  with  regard  to  the 
running  of  cars  between  the  two  towns,  and  in  the  event  of  a pro- 
cedure under  the  Light  Railways  Act,  1896,  being  adopted,  an 
allowance  of  £126  per  annum  towards  a renewals  fund  is  to  be 
made  by  the  Rochdale  Corporation.  It  has  for  the  present  been 
decided  to  leave  open  the  question  of  a supply  of  electricity, 
Bacup  Corporation  undertaking  to  obtain  powers  in  its  provisional 
order  for  the  Rochdale  Corporation  to  supply  electricity  in  the 
borough. 

Belfast. — At  the  weekly  meeting  of  the  Tramways  and 

Electrical  Committee,  the  manager  submitted  the  revenue  accounts 
for  the  past  eight  months  up  to  the  30fch  ult.,  from  which  it 
appeared  that  the  net  income  was  £14,530.  The  tender  of  Messrs. 
Dempster,  Moore  aad  W.  H.  Wilcox,  Ltd.,  for  certain  supplies,  was 
accepted.  At  the  monthly  meeting  of  the  Corporation,  on  the 
2nd  inst.,  it  was  decided  to  abolish  the  centre  poles  of  the  tramway 
system  in  a certain  number  of  streets. 

British  Columbia. — The  latest  extension  of  the  British 
Columbia  Electric  Railway  will  be  64  miles  in  length.  The  power 
to  operate  the  road,  comes  over  h.t.  lines  at  full  voltage,  and  will 
be  reduced  to  operating  voltage  by  five  sub-stations.  The  machines 
therein  will  be  300  to  600-kw.  sets.  The  trains  will  operate 
on  the  multiple  unit  system.  For  freight  transportation  the 
company  has  purchased  three  50-ton  electric  locomotives,  one  of 
which  is  in  use  at  present,  and  has  been  described  in  our  pages. 

Burnley. — The  Corporation  is  going  into  the  question 
of  the  revision  of  the  rents  of  the  tramways  in  Nelson,  Brierfield 
and  Reedley  HallowB  and  also  the  question  of  the  supply  of  elec- 
trical energy  in  Nelson  and  Brierfield. 

Canada.— The  Toronto  City  Council  is  considering  a 
plan  for  a municipal  tube  system  to  furnish  rapid  transit  between 
the  heart  of  the  city  and  the  suburbs.  Tne  proposal  is  to  build  a 
subway  from  the  Union  Station  and  the  St.  Lawrence  Market  up 
Yonge  Street  to  St.  Clair  Avenue,  with  surfaca  lines  reaching  out 
to  those  newly  annexed  portions  of  the  city,  formerly  known  as 
Toronto  Junction  and  East  Toronto.  The  tube  and  surface  lines 
can  be  built  and  equipped  for  less  than  85,000,000  (£1,027,397).  A 
referendum  on  the  project  will  be  taken  poshly  in  January. - 
Standard. 
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Continental  Notes.— Austria — It  is  considered  that 

the  conversion  to  electric  traction  of  the  Vienna  City  Railway,  to 
which  reference  was  made  in  this  journal  a few  months  ago,  cannot 
be  indefinitely  postponed,  as  the  working  of  this  steam  line  already 
results  in  an  annual  deficit,  which  amounted  to  £66,000  in  1908, 
whilst  the  interest  on  the  capital  reaches  £291,000  per  annum.  It 
i®  calculated  that  the  work  of  transformation  would  involve  an 
expenditure  of  £2,500,000,  and  the  attention  of  German  firms  is 
being  directed  to  the  scheme,  as  the  principal  electrical  firms  in 
Austria  are  subsidiaries  of  the  former.  The  State  is  financially 
interested  in  the  railway  to  the  extent  of  86  per  cent,  of  the 
capital ; the  province  of  Lower  Austria  holds  5 per  cent,  and  the 
municipality  of  Vienna  9 per  cent.  It  is  sought  to  find  a solution 
of  the  problem  without  having  to  consult  Parliament,  as  Parlia- 
mentary conditions  are  such  that  a speedy  settlement  in  this  way 
would  be  out  of  the  question.  The  idea  has,  therefore,  been  con- 
ceived that  the  workiag  of  the  railway  should  be  entrusted  to  the 
municipality,  which  would  have  to  raise  the  money  for  the  con- 
version and  equipment.  Negotiations  on  the  subject  are  on  the 
point  of  being  undertaken  between  the  Railway  Minister  and  the 
Minister  of  Finance,  and  these  will  be  followed  by  deliberations 
of  the  Traffic  Commission,  which  at  present  controls  the  working  of 
the  railway.  On  their  conclusion  it  will  be  possible  to  work  out  a 
scheme,  and  it  is  possible  that  the  execution  of  the  enterprise  will 
be  commenced  at  the  end  of  1910. 

Norway.— The  electrification  of  the  Tinnas  railway  has  been 
decided  on,  and  work  in  connection  with  the  electrification  will  be 
started  at  once.  It  is  intended  to  have  it  completed  in  the  course 
of  next  summer,  and  tenders  have  been  invited  for  the  supply  of 
the  materials  required.  The  Rjukan  railway  is  also  to  be  electrified 
as  soon  as  the  work  of  harnessing  the  Rjukan  waterfalls  has  been 
completed. 

Germany—  Plans  are  being  prepared  in  respect  of  a projected 
electric  tramway  between  Alzenau,  Horstein  and  Weiskirchen,  in 
Bavaria. 

Probably  as  the  result  of  experience  gained  in  Cologne,  the 
German  postal  authorities  have  recently  placed  contracts  for  the 
construction  of  25  electric  motor  mail  vans  for  the  rapid  conveyance 
of  letters  between  the  various  post  offices  in  Berlin.  In  order  to 
save  time,  a sorter  is  to  be  carried  on  the  vans  in  addition  to  the 
driver,  so  that  the  letters  may  be  sorted  en  route. 

Feanch.— The  new  electric  tramway  along, the  recently-completed 
boulevard  between  Lille,  Roubaix  and  Tourcoing  was  opened  for 
traffic  on  the  4th  inst. 

Glasgow. — A lengthy  report  has  been  prepared  by  Mr. 
Dalrymple,  the  general  manager,  on  non-paying  car  routes  on  the 
system.  It  has  been  decided,  in  consequence,  to  stop  two  of  the 
routes,  and  in  connection  with  the  other  lines,  that  the  service  be  so 
arranged  that,  while  giving  a reasonable  service,  the  present  loss  on 
working  will  be  minimised  as  far  as  possible. 

In  view  of  the  present  severe  weather,  additional  covered  cars  are 
being  hurriedly  prepared  at  the  Corporation  tramway  workshops. 
It  was  reported  this  week  that  the  work  of  building  100  new  double- 
deckers  and  patting  top  covers  on  another  110  cars  was  going  on. 
The  latter  work  was  nearing  completion,  but  only  50  new  cars  have 
so  far  been  built.  Instead  of  proceeding  with  the  construction  of 
other  50  new  cars,  top  covers  will  be  placed  on  an  equal  number  of 
Bingle  cars. 

For  the  past  fortnight  Glasgow  haB  seldom  been  free  from  fogs, 
and  both  the  tramway  and  the  electricity  departments  have  been 
affected.  On  the  former  the  effect  has  been  most  detrimental,  the 
daily  drawing  dropping  hundreds  of  pounds,  and  on  Monday  of 
the  present  week  the  decrease  recorded  on  fare  takings  was  no  less 
than  £400  on  the  normal.  The  electricity  department  has  through- 
out the  pressure  been  able  to'  meet  all  demands  for  light  and  power, 
reaching  a record  output  of  240,000  units  on  one  day,  the  normal 
being  124,000  units. 

Halesowen. — At  a meeting  of  the  U.D.C.  last  week, 

it  was  stated  that  Mr.  Balfour,  the  promoter  of  the  light  railway 
scheme,  had  consented  to  pay  £650  towards  the  cost  of  obtaining 
the  provisional  order,  and  that  a cheque  had  been  already  received 
for  £325, 

Inverness. — The  T.O.  is  considering  a scheme  of  tram- 
way haulage  in  connection  with  the  cleansing  department.  The 
cost  of  ground  to  be  purchased  and  the  necessary  equipment  is 
estimated  at  £6  549. 

London. — The  Highways  Committee  of  the  L.C.C.  has 
recommended  an  agreement  with  the  Leyton  Council,  by  which  the 
L.C.C.  takes  over  the  working  of  the  Lea  Bridge  Road  tramway 
some  J miles  in  length.  The  L.C.C.  is  to  construct  a junction  in 
Upper  Clapton  Road,  and  the  local  Council  is  to  receive  the 
average  receipts  for  cars  on  through  roads  for  all  mileage  outside 
the  boundary,  less  the  L.C.C.’s  working  expenses,  Id.  per  car-mile 
on  mileage  outside  the  boundary,  and  a proportion  of  capital 
charges  on  the  Council’s  car-sheds.  &c. 

The  tramway  between  North  Finchley  and  Cricklewood  Broad- 
way is  practically  ready  for  traffic,  and  will  link  up  the  Great 
North  Road  and  Edgware  Road  systems,  making  it  possible  to 
travel  by  car  from  Barnet  to  Acton. 

Apw  Brunswick. — It  is  reported  that  owing  to  adverse 
weather  conditions,  the  12-mile  standard  gauge  electric  railway, 
between  8t.  John  and  Aroostook  Junction,  connecting  with  the 
C.P.  Railway,  has  been  delayed  in  completion,  the  bridge  building 
being  particularly  affected. 

Aewcastle-on-Tyne. — At  a meeting  of  the  City  Council 

on  the  1st  imit.,  Mr.  J.  H,  Rodgers,  the  chairman  of  the  Tramway 


Committee,  in  submitting  the  monthly  returns  of  the  tramways 
said  that  this  year,  from  April  1st  to  November  27th— 241  days— 
they  had  carried  29,408,497  passengers,  and  they  had  taken  in 
receipts  £134,972.  Last  year,  in  the  same  period,  they  bad  carried 
20,323,577  passengers,  and  had  taken  £135,396,  or  £424  more  than 
m 1909,  and  in  the  latter  year  they  had  carried  84,920  more 
passengers.  He  pointed  out  that  in  the  race  week  of  last  year  and 
in  the  week  following,  when  the  Royal  Agricultural  Show  was  at 
Newcastle-on-Tyne,  they  took  no  less  than  £11,509,  while  in  the 
corresponding  week  of  this  year  they  only  totk  £9,598,  a decrease 
of  £1,911.  Yet  that  lessening  of  their  income  they  bad  reduced  to 
£424,  which  he  thought  was  most  satisfactory.  Mr.  J.  Stephenson 
moved  a resolution  from  the  Newcastle  Ratepayers’  Association, 
recommending  that  a special  investigation  committee  be  appointed 
to  go  into  the  question  of  the  management  of  the  tramways.  The 
motion  was  not  seconded,  and  fell  to  the  ground. 

South  Lancashire. — Local  reports  state  that  tramway 
traffic  in  this  area  was  completely  disorganised  by  the  heavy  snow-  , 
storm  on  December  6th.  .3 

Sunderland. — The  Corporation  Tramways  Committee  has 

acceded  to  the  request  of  the  Urban,  Rural  and  Parish  Councils  in 
the  area  served  by  the  Sunderland  District  Electric  Tramways, 
Ltd.,  to  grant  powers  to  the  latter  company,  so  that  their  cars  may 
run  into  Sunderland  as  far  as  the  gas  office  in  Fawcett  Street.  . j 

IJ.S.A.  According  to  the  Electrical  World , a syndicate 

proposes  to  build  a moving  platform  system  of  rapid  transit  under 
Broadway,  and  has  had  its  plans  approved  by  the  engineer  of  the 
Public  Service  Commission.  Exits  would  be  made  at  every  street 
crossing,  and  the  estimated  cost  of  construction  under  Broadway 
from  Tenth  Street  to  Forty-Second  8treet  is  H million  dollars 
which  will  be  furnished  privately,  although  the  ownership  of  the 
line  will  be  vested  in  the  city.  The  mechanism  of  this  platform 
will  be  similar  to  those  at  the  Chicago  World’s  Fair  and  the 
Paris  Exposition. 


TELEGRAPH  and  TELEPHONE  NOTES. 

I 

Cables  Interrupted  and  Repaired.— Nagara-Kartal 

cable  interrupted  December  2nd  ; restored  December  2nd.  Nagara- 
Karfcal  cable  again  interrupted  December  6th.  Cayenne-Salinas 
and  Paramaribo-Cayenne  cables  restored  November  28th.  Turk’s 
Island- Jamaica  cable  restored  November  29th.  Paramaribo- 
Cayenne  interrupted  December  7th. 


ilew  Works.— The  United  Wireless  Telegraph  Co.  or 

America  have  decided  to  put  down  extensive  worka  in  the  neigh- 
bourhood of  Liverpool.  This  decision  has  been  forced  upon  the 
company  by  the  new  Patent  Act,  compelling  them  to  manufacture 
their  patented  goods  in  this  country. 

St.  Vincent.— The  revenue  of  the  Telephone  Department 
of  the  Government  of  St.  Vincent,  West  Indies,  for  the  last  year 
was  £482.  The  expenditure  was  £355. 

Subfinvial  Telephone  Cable.— The  Postmaster-General 

has  under  consideration  a proposal  to  lay  a telephone  cable  under  the 
Tay  at  Dundee  from  Stannergate  Point  to  Tayport. 

Telegraph  Breakdowns. — A violent  gale  swept  over 
the  British  Isles  on  Thursday  and  Friday  last  week,  causing 
numerous  interruptions  to  telegraphic  communication  in  many 
parts  of  the  country. 

Telegraph  Memorial.— The  international  competition 

for  designs  for  a monument  to  commemorate  the  formation  of  the 
Telegraph  Union  will  be  open  up  to  August  14th,  1910.  Particulars 
can  be  obtained  from  the  Swiss  Post  and  Telegraph  Department 
Berne.  ’ 

Wireless  Telegraphy.— At  the  conclusion  of  Prof.  H. 

Stroud’s  address  to  the  Newcastle  Lo  -al  Section  of  the  I.E.E.  on 
November  22nd,  through  the  co-operation  of  Mr.  A.  Sorensen  a 
demonstration  was  given  showing  how  the  Piulsen  waves,  being 
made  intermittent  at  the  transmitting  station  at  Cullercoats,  actuated 
au  ordinary  spark  receiver.  This  demonstration  was  of  interest  as 
showing  how  stations  equipped  with  the  Poulsen  arc  sender  only 
can  communicate  not  only  with  Poulsen  stations,  but  also  with  ships 
and  other  stations  equipped  with  the  ordinary  spark  receiver. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Austria. — The  municipal  authorities  of  Grottau,  Bohemia, 
are  about  to  invite  tenders  for  the  establishment  of  a central  elec- 
tric lighting  station  in  the  town. 
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Australia. — Melbourne. — December  1 3th.  50,7,' >0 
incandescent  lamps  for  the  City  Council.  See  “ Official  Notices  ” 
November  26th. 

Melbourne. — January  5th.  One  feed-water  oil  eliminator  for 
the  Citv  Council.  See  “ Official  Notices  ” November  19th. 

Melbourne.— February  2nd.  Electrically-driven  pump  for  the 
City  Council.  See  “Official  Notices”  to-day. 

Melbourne.— February  22nd,  1910.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  shipB  up  to 
1,000  miles. 

Canterbury.— March  16th,  1910.  A branching  multiple  magneto 
switchboard  for  the  P.M  G.,  for  Canterbury,  Victoria.  Common- 
wealth Offices  in  London,  72,  Victoria  Street,  S.W. 

Sydney. — January  11th.  A power  generating  station  equipment 
for  the  Lithgow  Small  Arms  Factory,  New  South  Wales,  for  the 
Commonwealth.  See  “ Official  Notices  ” to-day. 

Belfast. — January  10th.  One  1,500-kw.  continuous 

current  turbo-generator  and  condensing  plant  for  the  Corporation- 
See  “ Official  Notices  ” to-day. 

Bridlington. — January  1st.  300-kw.  steam  dynamo  for 

the  Corporation.  See  " Official  Notices  ” to-day. 

Cape  Town. — January  5th.  The  Corporation  require 

tenders  for  the.  supply  of  motors  for  the  year  1910.  These 
motors  are  in  connection  with  the  hire-purchase  system  commenced 
by  the  Corporation  two  years  ago.  Tenders  to  City  Hall,  Cape 
Town. 

Carlisle.— December  24th.  8,000  yards  of  wire,  and 

poles  for  overhead  transmission  line  for  the  Corporation.  See 
“ Official  Notices  ” to-day. 

Dundee. — The  Water  Commisioners  invite  tenders  for  the 
supply  of  70  creosoted  telephone  poles  and  21  cwt.  copper  wire 
same  as  used  by  National  Telephone  Co.  Geo.  Baxter,  engineer. 

Durham.— December  13th.  Stores,  including  electric 
fittings,  for  the  Trimdon  Grange  Colliery  Co.  (Walter  Scott,  Ltd.), 
Durham. 

Glasgow', — Electric  hoist  for  northern  police  office  ; City 

Engineer,  Municipal  Buildings. 

Govan— December  13th.  Turbo-alternator,  rotary  con- 
verters, and  high-tension  switchboard,  for  the  Electricity  Committee. 
See  “ Official  Notices”  December  3rd. 

Italy. — January  26th.  The  Italian  State  Railway 
authorities  in  Borne  are  inviting  tenders  for  the  supply  of  50,000 
metallic-filament  electric  lamps. 

London. — Southwark.—  38-instrument  central-battery 
telephone  installation  at  East  Dulwich  Grove  Infirmary  for  the 
Guardians.  See  “ Official  Notices”  December  3rd. 

L.C.C.— December  14th  and  15tb.  Overhead  electrical  equipment 
for  the  construction  on  the  four-wire  system  of  electric  traction 
from  Woolwich  to  Eltham.  Electric  light  and  bell  wiring  and 
fitting  for  the  Poplar  Divisonal  offices  for  the  L.C.C.  See  “ Official 
Notices”  December  3rd. 

Manchester. — December  13th.  Wiring  and  complete 
E.L.  installation  (about  700  lights),  at  Harpurhey  Baths ; City 
Architect,  Town  Hall,  Manchester,  (Returnable  deposit,  £2  2s.) 

Spain.— December  15th.  Tenders  are  being  invited  by 
the  municipal  authorities  of  Ginzo  de  Lima  (Province  of  Oreuse) 
for  the  concession  for  the  electric  lighting  of  the  town  during  a 
period  of  25  years.  Tenders  to  El  Secretario  del  Ayuntamiento  de 
Ginzo  de  Lima  (Orense),  whence  particulars  can  be  obtained. 

The  municipal  authorities  of  San  Vicente  dels  Horts  (Province  of 
Barcelona)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town.  Particulars  can  be  obtained  from,  and  tenders 
are  to  be  sent  to,  El  Secretario  del  Ayuntamiento  de  San  Vicente 
dels  Horts  (Barcelona). 

Wishaw. — December  13th.  25,000  or  50,000  pairs  of 

carbons  for  the  Electricity  Dspartment.  See  “ Official  Notices  ” 
to-day. 


CLOSED. 

Canterbury. — The  T.C.  has  accepted  the  tender  of 

Messrs.  E.  J.  Philpot  & Sou,  for  electrical  work  for  six  months. 

Dablin. — The  Corporation  has  approved  the  Lighting 
Committee’s  acceptance  of  the  tender  of  the  General  F.lectric  Co., 
for  750  meters. 

Eastbourne. — The  T.C.  has  accepted  the  tender  of  the 
Aron  Electricity  Meter  Co.  for  100  meters. 

Glasgow. — The  T.C.  Committee  has  recommended  the 

acceptance  of  the  following  tenders  : — ' 

Trolley  poles.— Estler  Bros. 

Single-core  lead-covered  cable.— British  Insulated  and  Helsby  Cables,  Ltd. 
Polished  brass  tubes. — P.  & W.  MacLellan. 

Steel  gongs.— Charles  M'Neil. 


London. — LC.C. — The  Stores  Committee  has  recom- 

mended the  acceptance  of  tenders  from  the  following  : — 

Electric  carbons. — Win.  Geipel  A Co. 

Electric  fittings. — Elliott  Bros.;  Falk,  Stadelmaim  A Co.,  Ltd.;  Win. 
MoGeoch  A Co.,  Ltd.,  and  A.  Round. 

Electric  insulating  materials. — British  Insulated  and  Helsby  Cables,  Ltd. ; 
British  Westmghouse  Electric  Co.,  Ltd. ; Edison  & Swan  United  Elec- 
tric Light  Co..  Ltd. ; General  Electric  Co..  Ltd.  ; .7 as.  North  Hardy  and 
Son  ; India-Rubber  Gutta-Percha  and  Telegraph  Works  Co.,  Ltd. ; J.  G. 
Ingram  A Son ; D.  Jaroslaw  ; Mieanite  and  Insulators  Co.,  Ltd. : Rube- 
roid  Co.,  Ltd.  ; G.  Schultz  A Co. ; Whitely  Bros. ; P.  Wiggins  A Sons.  J| 

Electric  cables  and  wires.— Hooper's  Telegraph  and  India-Rubber  Works  ; 
Yorkshire  Cable  Co.,  Ltd. 

The  Highways  Committee  received  the  following  tenders  for  the 
covering  with  asbestos  tape  of  various  high  and  low-tension  cables 
used  in  connection  with  the  Council’s  tramways : — 

Johnson  8 Phillips.  Ltd (accepted)  £1,212 

Western  Electric  Co.  ..  ..  ..  1,521 

Siemens  Bros.  A Co.,  Ltd 1,818 

Callender's  Cable  A Construction  Co.,  Ltd 1,978 

Van x hall  Engineering  Co 2,097 

British  Insulated  and  Helsby  Cables,  Ltd 2,465 

R.  W.  Blackwell  A Co.,  Ltd 2,510 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd 2,787 

Southwark. — The  B.C.  has  accepted  the  tender  of  the  Aron 
Electricity  Meter  Co.,  Ltd,,  for  two  400-ampere  meters  and  two  25- 
ampere  meters. 

Minelieail. — A contract  has  been  placed  with  Messrs. 
E.  S.  Hindley  & Sons  by  the  Minehead  Electric  Supply  Co.,  Ltd.  for 
one  of  their  vertical  multi-cylinder  gas  engines  to  be  directly 
coupled  to  a 134  kw,  dynamo. 

Heading. — The  T.C.  has  provisionally  accepted  the  tender 
of  Messrs.  W.  Cory  & Sons,  Ltd.,  for  160  tons  of  steam  coal,  at  9s.  3d. 
per  ton  for  the  tramway  depot. 

Russia. — The  city  of  St.  Petersburg  having  recently 
transformed  its  tramway  network  for  electric  working,  has  placed 
with  Messrs.  Brown,  Boveri  & Co.,  of  Baden  (Switzerland),  the 
order  for  a 5,000-k\v.  turbo-alternator  with  a surface-condenser. 
The  new  machine  is  capable  of  supplying  the  whole  system. 


Sheffield. — The  T.C.  has  accepted  the  tender  of  the 

British  Electric  Transformer  Co.  for  eight  Bets  of  transformers  and 
switchgear  (each  set  consisting  of  one  200-kw.  main  transformer, 
one  20-kw.  auxiliary  transformer  and  one  set  of  two-wine  series 
control  gear),  £222  each;  also  two  200-kw.  transformers,  £151  each. 

Sheerness. — The  U.D.C.  has  accepted  the  tender  of  the 

Sheerness  Electrical  Power  Co.,  for  electrically-driven  pumping 
machinery  at  the  Sewage  Works,  at  £397. 

Woolwich. — The  B.C.  lias  accepted  the  following  tenders 

in  connection  with  a supply  to  a factory  in  the  West  Woolwich 
area : — 

Siemens  Bros.  A Co.,  Ltd.— Cable,  £2,984. 

Albion  Clay  Co. — Ducts,  £765. 


FORTHCOMING  EVENTS. 


Northampton  Polytechnic  Institute,  St.  John  Street,  Clerkemvell.  — Friday 
December  luth  and  Saturday,  December  lltb.  From  6.30  to  11  p.m 
Distribution  of  prizes,  Ac.,  by  Sir  John  Wolfe  Barry,  and  students' 
conversazione. 

Association  of  Engineers-ln-Charge.—  Saturday,  December  lltli.  At  1.80  p.m. 
Visit  to  the  Woolwioh  works  of  Messrs.  Siemens  Bros.  A Co.,  Ltd. 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers.  -Saturday, 
December  lltb.  At  2 p.m.  At  the  Wood  Memorial  Hall,  Newcastle-on-Tyne, 
Paper  on  “Electric  Shot-Firing, " by  Mr.  J.  Douglas,  and  other  papers. 

Institution  of  Meohanlcal  Engineers  (Graduates’  Association).— Monday,  December 
13th.  At  8 p.m.  Paper  on  “ Planning  and  Equipment  of  Turbo-Generating 
Stations,"  by  Mr.  T.  Walmsley. 

Institution  ol  Electrloal  Engineers  (Newcastle  Section).— Monday,  December  13th. 
At  8 p.m.  At  the  Armstrong  College,  Newcastle.  Paper  on  “ The  Uee  of 
the  Flicker  Photometer  for  Differently  Coloured  Lights,"  by  Mr.  H.  M. 
Airey. 

Wednesday,  December  15th.  Annual  dinner. 

Physical  Society. —Tuesday,  December  14th.  From  8 to  6,  and  7 to  10  p.m. 
Annual  exhibition. 

Institution  ol  Civil  Engineers.— Tuesday,  December  14th.  At  8 p.m.  Paper  on 
“Railway  Signalling  in  India,"  by  Mr.  C.  W.  Hodson. 

Institution  of  Electrical  Engineers  (Glasgow  Sootlon).— Tuesday,  December  14th, 
Meeting  at  8 p.m.  At  207,  Bath  Street,  Glasgow. 

Institution  of  Eleetrlcal  Engineers  (Manchester  Section).— Tuesday,  December  14th. 
At  7.30  p.m.  At  the  University,  Manchester.  Paper  on  “ Notes  on  Methods 
and  Practice  in  the  German  Electrical  Industry,"  by  Messrs.  L.  J.  Lepine 
and  A.  R.  Steiling. 

Institution  of  Electrical  Engineers  (Leeds  Section).— Wednesday,  December  16th. 
At  7.15  p.m.  At  the  University,  Leeds.  Paper  on  "Metallic-Filament 
Lamps : Their  Possible  Beneficial  Effects  on  Supply  Undertakings,”  by 
Messrs.  G.  Wilkinson  and  R.  McConrt. 

institution  of  Electrloal  Engineers  (Students’  Section).  — Wednesday,  December 
16th.  At  7.45  p.m.  At  92,  Victoria  Street,  S.W.  Paper  on  “Electricity 
Supply  on  Tap,”  by  Messrs.  C.  B.  Nadaud  and  W.  B.  Thompson. 

Institution  of  Electrical  Engineers  (London). — Thursday,  December  16th.  At 
8p.m.  At  the  Institution  of  Civil  Engineers.  Papers  on  “ Some  Quantitative 
Measurements  in  connection  with  Radiotelegrapby,"  by  Dr.  J.  a.  Fleming  ; 
and  “ Efficiency  of  6hort  Spark  Methods  of  Generating  Electrical  Oscilla- 
tions," by  Dr.  W.  H.  Ecoles  and  Mr.  A.  J.  Makower, 
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THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


The  following  orders  are  issued : — 

Commanding  Officer— Cox..  R.  E.  B.  Crompton,  C.B. 

Monday,  December  13th.—' 11  A ” Company.  Technical  drill,  7 to  9.30  p.m. 
Tuesday,  December  14th.— " B ” Company.  Technical  drill,  7 to  9.30  p.m. 
Wednesday,  December  15th — Gymnasium,  6.30  to  9.80  p.m. 

Thursday,  December  16th.— “ C ” Company.  Teohnioal  drill,  7 to  9.30  p.m. 
Friday,  December  17th.— 11  D ” Company.  Technical  drill,  7 to  9.30  p.m. 

Saturday,  December  18th.— Corps  Dinner  held  at  the  Monico,  Piccadilly 
Circus,  at  7.30  for  8 p.m. 

(Signed)  P,  jj.  Campbell  Capt.  R.E.  and  Adjutant. 

For  O.C.  E E.,  L.D. 


NOTES 


Advertising  the  Supply.— It  is,  or  should  be,  a 

maxim  of  the  present-day  central  station  engineer  that  his  wares, 
in  the  form  of  light  and  power,  shall  not  go  a-begging  merely  because 
possible  consumers  have  not  had  their  attention  sufficiently  drawn 
to  them.  Although  it  may  be  argued  that  the  electric  light  or 
motor  is  an  advertisement  in  itself,  and  that  it  cannot  be  beaten, 
yet  there  are  undoubtedly  a number  of  people  to  whom  a striking 
sign  or  poster  appeals  far  better.  The  poster  idea  has,  we  believe 
proved  very  successful  on  more  than  one  occasion,  and  the  sign, 


which  is  of  a more  permanent  nature,  is  being  taken  up  by  several 
electric  supply  undertakings.  Through  the  courtesy  of  Mr.  W.  A. 
Vignoles,  borough  electrical  engineer  of  Grimsby,  we  are  enabled  to 
reproduce  a couple  of  enamelled  iron  signs  for  lighting  and  power 
respectively,  which  he  has  recently  designed  and  is  introducing  in 
Grimsby.  The  power  sign  would  be  fixed  to  works  where  motors 
were  in  use,  and  the  lighting  sign  to  lamp-posts— the  latter  sign 
being  swung  from  a bracket  and  backed  by  a design  for  power 
Bimilar  to  the  one  used  for  fixing  to  works,  but  with  the  wording 
slightly  altered  to  suit.  We  congratulate  Mr.  Vignoles  on  his 
enterprise,  and  would  suggest  that  other  engineers  may  find  it 
worth  while  to  take  up  this  matter  of  street  signs. 

Siemens  Bros."  Dinner. — The  dinner  of  the  Apparatus 

Department  of  Messrs.  Siemens  Bros.  Co.  was  held  on  Saturday, 
December  4th,  at  the  Assembly  Rooms,  Old  Charlton.  This 
department  of  the  works  may  be  said  to  be  a lineal  descendant  of 
the  early  telegraphic  and  cable  work  in  which  the  firm  of  Siemens 
Bros,  were  pioneers.  The  chair  was  taken  at  6.30  p m.  by  Mr.  F. 
Hird,  the  manager  of  the  department,  who  was  supported  by  Mr. 
Grimston,  Mr.  Perry,  Dr.  Wright,  Mr.  Forrest,  Mr  Riebrr,  and 
others,  and  there  were  several  guests  from  the  Royal  Arsenal 
and  the  Admiralty.  The  foremen  and  staff  present  numbered 
about  180.  After  the  customary  loyal  toasts,  the  programme  of 
the  evening  resolved  itself  into  an  entertainment  of  music  and 
song,  in  which  Messrs.  Brown  and  Brenton  distinguished  them- 
selves in  their  patter  song  and  dance  ; and  Miss  Smith,  Miss  Turner, 
Miss  (juilter  and  Miss  Gladys  Peters  were  evident  favourites. 

The  firm  has  long  been  distinguished  as  one  in  which  the 
relations  of  all  from  the  top  to  the  latest  office-boy  have  been 
consistently  peaceful,  and  there  was  a reasonable  sprinkling  of 
grey  beards  or  white  heads,  to  demonstrate  the  appreciation 
by  the  firm  of  the  steadying  effect  of  years,  and  of  the  fact 
that  dividends  need  not  be  accompanied  by  inhumanity — that,  in 
fact,  the  conditions  and  management  of  the  business  are  such 
that  it  is  not  necessary  to  “ scrap  ” r.Jdey  and  experienced  men  it} 


order  to  live  up  to  the  firm’s  rule  of  never  allowing  a customer  to 
go  away  dissatisfied.  To  a strict'  adherence  to  this  rule  the 
success  of  the  firm  has  very  greatly  to  be  attributed,  as 
well  as  to  the  realisation  of  what  responsibility  means 
on  the  part  of  each  workman ; for,  needless  to  say,  in 
theBe  days  of  mechanical  exactitude  every  man  must  constitute 
himself  a part  of  a human  system  of  limit  gauges,  and  act  within 
the  proper  limits.  Here,  as  well  remarked  by  one  speaker,  comes 
the  value  of  a foreman  who  knows  the  limits  of  his  men,  and, 
avoiding  slackness  on  the  one  hand  and  fussiness  on  the  other,  gets 
out  of  each  man  his  best. 

Electrical  Driving  of  Textile  Factories— After  our 

“ Correspondence  ” columns  were  closed,  the  following  came  to  hand  : 

“ Referring  to  the  letter  on  the  above  subject  which  appeared  in 
your  issue  of  the  3rd  inst.,  the  Council  of  the  Bradford  Eugineering 
Society,  after  full  inquiry,  desires  to  confirm  the  report  as  a true 
and  accurate  record  of  the  proceedipgs  of  the  Committee. 

“ The  complete  report  was  typed  and  issued  to  every  member  of 
the  Committee  several  weeks  before  the  meeting  at  which  it  was 
finally  adopted,  and  no  portion  was,  therefore,  published  without  the 
knowledge  of  every  member,  and  without  full  opportunity  for 
discussion. 

“ The  Committee  decided  from  the  outset  not  to  enter  into  any 
discussion  undertaken  for  the  purpose  of  personal  or  trade  advertise- 
ment, and  it  would  obviously  be  useless  to  take  notice  of  any 
further  communication  from  gentlemen  who  so  lightly  repudiate  the 
statements  for  which  they  themselves  are  responsible. 

“ George  Carter, 

“ Secretary,  Bradford  Engineering  Society. 

“Bradford,  December  7th  1909.” 

Electricity  and  Publicity  in  London. — The  Asso- 
ciated Municipal  Electrical  Engineers  of  London  have  now  placed 
before  the  various  borough  councils  owning  electricity  under- 
takings the  full  details  of  their  scheme  with  regard  to  publicity 
matters.  “ Their  subject,”  they  say,  “ is  one  which  is  largely  non- 
coutroversial,  and  the  beBt  results  can  only  be  obtained  on  system- 
atic and  co-operative  lines,  and  in  pursuance  of  this  view,  a 
committee  of  municipal  and  company  undertakings  have  met 
together,  and  have  fully  considered  the  matter,  and  particularly 
its  financial  aspects,  and  they  are  of  opinion  that  the  establishment 
of  such  an  organisation  would  result  in  material  benefits  to  all  con- 
cerned, with  a maximum  of  efficiency  and  a minimum  of  expendi- 
ture. It  is  proposed  that  the  municipal  and  company  undertakings 
should  appoint  a joint  committee  for  the  purpose  of  joint  action  in 
this  matter,  consisting  of  14  members,  seven  being  selected  from 
the  chief  officials  of  the  municipal  undertakings, ^aud  seven  from 
the  chief  officials  of  the  London  companies,  and  it  is  suggested 
that  the  title  of  the  committee  be  ‘The  Electric  Supply  Publicity 
Committee  of  London  and  District.’  The  committee  would  hold 
regular  meetings  for  discussing  and  arranging  the  duties  to  be 
undertaken,  which  may  be  briefly  summarised  under  the  following 
heads : —(a)  Organisation  and  administration  of  publicity  matters 
generally  ; (J)  the  preparation,  printing  and  publication  of  publicity 
productions  of  common  interest;  (c)  control  of  any  funds  coming 
into  the  hands  of  the  committee;  ( d ) submission  of  annual 
report  and  audited  statement  of  accounts  to  the  subscribers.  For 
the  present  it  is  intended  that  the  work  of  the  committee  should 
be  mainly  directed  to  the  preparation  and  printing  of 
pamphlets  and  circulars  to  be  supplied  to  members  of  the 
organisation.  It  would  not,  however,  be  of  any  advantage  to  set  up 
such  an  organisation  unless  the  Committee  were  assured  of  having 
a certain  amount  of  support.  It  is,  therefore,  proposed  that  for 
the  first  year  orders  for  publishing  work  to  the  value  of  about 
£1.000  should  be  guaranteed  by  the  various  undertakings,  and  in 
order  that  the  Committee  may  have  fundB  to  commence  operations, 
it  is  suggested  that  each  company  joining  the  organisation  shall, 
in  the  first  instance,  subscribe  on  the  following  basis:  Gross 
revenue  of  undertakings  from  private  supply.  Not  exceeding 
£10,000,  minimum  annual  contribution  to  the  organisation,  £10 ; 
exceeding  £10,000,  and  not  exceeding  £20,000,  £20 ; exceeding 
£20,000,  and  not  exceeding  £30,000,  £30  ; exceeding  >£30,000,  and 
not  exceeding  £40  000,  £40  ; exceeding  £40,000,  and  not  exceeding 
£75,000,  £50 ; exceeding  £75,000,  £60.  Each  local  authoritv 
joining  the  organisation  shall  guarantee  minimum  orders  for  pub- 
licity literature  on  the  same  basis.  As  a general  indication  of  the 
work  of  the  Committee,  and  of  the  methods  of  ensuring  effective 
publicity,  which  would,  of  course,  be  varied  from  time  to  time  as 
circumstances  may  require,  the  methods  of  publicity  will  consist 
of : (1)  Publicity  of  leaflets,  cards,  posters,  &c. ; (2)  Regular  issue 
of  short  leaflets ; (3)  Preparation  of  pamphlets  on  power,  light, 
new  methods  of  electric  lighting,  residential  lighting,  shop  lighting 
heating  and  conking,  types  of  heaters,  cooking  apparatus,  economy 
in  use,  &c.  It  is  fully  expected,  says  the  Association,  that  the 
production  of  pamphlets  on  a large  scale  will  so  reduce  the  cost, 
that  undertakings  will  thus  obtain  very  much  more  advertising 
matter  than  is  possible  by  any  other  means.  If  any  production  be 
found  to  be  particularly  effective  by  any  undertaking,  that  under- 
taking will  be  able  to  obtain  such  quantity  as  it  may  desire,  even 
if  the  minimum  Bum  be  thereby  exceeded.” 

Electric  Turpentine. — In  an  American  Consular  report, 

it  is  stated  that  a company  in  British  Columbia  is  working  an 
electric  process  for  the  distillation  of  turpentine  from  mill  refuse 
tree  stumps,  Ac,  Six  or  eight  gallons  are  obtained  from  a cord  of 
wood,  and  the  produot  is  said  to  be  chemioally  pure,  The  cost  of 
erecting  a mill  is  estimated  at  $I,BG0  “per  cord  to  be  treated.”  Tliq 
by-products  find  a ready  sale, 
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Institution  and  Lecture  Notes.— Faraday  Society. 

At  the  annual  general  meetihg  on  November  30th,  the  following 

officers  and  Council  were  elected  to  serve  for  the  Session 
1909-10> — 

President  — J.  Swinburne,  F.R.S. 

Vice-Presidents.— G.  T.  Beilby,  F.R  S. ; Sir  R.  A.  Hadfield, 
F R.S. ; Prof.  A.  K.  Huntington  ; Dr.  Ludwig  Mond,  F.R.S. ; Lord 
Rayleigh,  O.M.,  F.R.S.;  Prof.  A.  Schuster,  F.R.S.;  Ernest 
Solvay. 

Treasurer. — Dr.  F.  Mollwo  Perkin. 

Council. — E.  J.  Bevan,  Bertram  Blount,  A.  C.  Claudet,  W.  R. 
Cooper,  S.  Z.  de  Ferranti,  F.  W.  Harbord,  W.  Murray  Morrison, 
H.  K.  Picard,  J.  L.  F.  Vogel,  and  N.  T.  M.  Willsmore. 

Junior  Institution  of  Engineebs.— In  the  course  of  his 
' ir augural  address  on  November  16th,  the  president  (Engineer 
Vice-Admiral  H.  J.  Oram,  Engineer-in-Chief  of  the  Fleet)  referred 
~to  the  vatious  proposals  to  utilise  electricity  in  the  propulsion  of 
ships.  He  questioned  whether  the  economical  results  obtained  on 
shore  could  be  achieved  on  board  ship,  and  argued  that,  in  the  case 
of  certain  cruisers,  there  would  be  no  appreciable  gain  in  fuel 
consumption  at  full  power— though  there  would  be  a gain  at  low 
powers,  and  increased  power  for  going  astern.  The  efficiency  of 
the  high-speed  propeller  could  probably  be  increased,  and  the  use 
of  larger  slow-running  propellers  would  in  some  cases  be  impossible 
owing  to  the  design  of  the  hull.  The  engine-room  weights,  he 
thought,  would  be  increased  by  15  to  20  per  cent.  Admiral  Oram 
also  ^objected  to  the  high  voltage  required,  and  pointed  out  that 
the  three  electrical  speeds  provided  for  were  not  sufficient  to  enable 
ships  to  keep  station.  While  thus  adversely  criticising  the  various 
schemes  put  forward,  he  said  that  future  developments  would 
receive  careful  consideration,  and  that  the  good  work  done  by  elec- 
trical engineers  on  board  warships  was  too  well  known  to  need 
any  comment. 

A party  of  members  of  this  Institution  recently  paid  a visit 
of  inspection,  under  the  guidance  of  the  resident  engineer,  Mr. 
E.  H.  Tabor,  M.Inst  O.E  , to  the  Embankment  Wall  Works  for 
the  New  County  Hall,  Belvedere  Road. 

Royal  Institution.— The  following  are  among  the  lecture 
arrangements  at  this  Institution,  before  Easter : Mr.  W.  Duddell,  a 
Christmas  course  of  six  illustrated  lectures  on  “ Modern  Elec- 
tricity,” adapted  to  a juvenile  auditory:  (1)  First  Principles  ; (2) 
Electrical  Instruments ; (3)  Rontgen  Rays  ; (4)  The  Generation  of 
Electricity  ; (5)  Electric  Oscillations  ; (6)  Electric  Lighting.  Prof. 
S.  P.  Thompson,  three  lectures  on  “ Illumination,  Natural  and 
Artificial.”  Prof.  Sir  J.  J.  Thomson,  Professor  of  Natural  Philo- 
sophy, R.I.,  six  lectures  on  “Electric  Waves  and  the.  Electro- 
magnetic Theory  of  Light.”  The  Friday  evening  meetings  will 
commence  on  January  21st,  when  Prof.  Sir  James  Dewar  will 
deliver  a discourse  on  “ Light  Reactions  at  Low  Temperatures.” 
Succeeding  discourses  will  probably  be  given  by  Mr.  C.  E.  S. 
Phillips,  Lord  Rayleigh,  Dr.  Charles  Chree,  Prof.  Sir  J.  J.  Thomson, 
and  other  gentlemen. 

Institution  of  Electrical  Engineers  (Dublin  Section). — 
The  Section  was  to  meet  yesterday  to  hear  a paper  on  “ The 
Tierney -Malone  Electric  Point  Shifter,”  by  Mr.  J.  P.  Tierney, 
member. 

The  Catford  Electric  Home— With  reference  to  the 

Model  Electric  Home,  of  which  we  gave  particulars  laBt  week,  we 
learn  from  the  South  Metropolitan  Electric  Light  and  Power  Co., 
Ltd.,  that  the  interest  shown  by  the  public  has  altogether  exceeded 
expectations.  The  fact  that  this  demonstration  of  what  can  be 
accomplished  by  the  aid  of  electricity  is  not  on  the  old  lines  of  a 
“ Model  Show  House,”  but  is  a “Home  in  full  swing,”  seemed  to 
have  great  weight  with  the  hundreds  of  people  who,  during  the 
short  time  which  has  elapsed  since  its  opening,  have  paid  visits 
from  far  and  near.  The  example  of  the  company  is  one  that  we 
hope  will  be  copied  in  many  part3  of  London  and  the  provinces. 

Westminster  Electric  Swimming  Club.— The  fourth 

Annual  Dinner  of  the  above  Club  was  held  at  Victoria  Mansions 
- Restaurant,  Victoria  8treet,  S.W.,  on  Monday,  December  6th, 
about  80  members  being  present.  Mr.  Hordern  (manager)  was  in 
the  chair,  and  Mr.  F.  Iago  (secretary)  in  the  vice-chair,  supported 
by  the  chiefs  of  the  various  departments.  The  dinner  was  voted  a 
great  success,  and  was  followed  by  a concert  which  proved  most  en- 
joyable. The  vice-chairman,  in  proposing  the  toast  of  “The  Club,” 
referred  to  the  excellent  progress  made  during  the  current  season, 
which  had  been  a record  one  in  every  way.  He  was  very  glad  to 
r see  the  successes  which  had  been  gained  in  the  life-saving  classes. 
Mr.  A.  Collingwood  (hon.  secretary)  replied  briefly.  The  prizes 
were  presented  by  Mr,  Hordern.  Later  in  the  evening  Mr. 
Bennett,  in  proposing  the  health  of  the  chairman,  referred  to  the 
excellent  feeling  which  existed  between  the  management  of  the 
company  and  the  employes.  The  toast  was  received  with  musical 
honours. 

“At  Home.” — Aberdeen  Corporation  electricity  depart- 
ment held  its  annual  “At  Home”  on  Thursday  last  week,  under 
the  auspices  of  the  Sports  and  Works  Club.  Mr.  Bell,  as  honorary 
president  of  the  Clnb,  presided. 

A Disastrous  Gasometer  Explosion. — One  of  the  most 

deplorable  accidents  of  its  kind  occurred  on  December  7th  at  the 
Hamburg  Gasworks,  when  a newly-built  7,000,000  cb.  ft.  gasometer 
in  some  way  developed  a huge  leakage  which  was  ignited  by  some 
neighbouring  retorts.  The  resulting  flames  involved  a second 
gasometer  of  200,000  cb.  ft.  capacity.  Both  gasometers  and  the 
buildings  near  by  were  destroyed,  and  unfortunately  20  persona 
were  killed  and  25  injured. 


Institution  of  Electrical  Engineers'  Dinner. — The 

annual  dinner  of  the  Institution  took  place  on  Wednesday  evening 
at  the  Hotel  Cecil ; Dr  Kapp  presided,  and  there  were  about  290 
present — the  smallest  number  for  some  years.  After  the  loyal 
toastB,  Sir  W.  H.  White  proposed  “The  Institution  of  Electrical 
Engineers,”  remarking  that  the  Institution,  while  one  of  the 
youngest,  was  one  of  the  most  remarkable  and  useful  of  its  kind, 
and  was  exceeded  in  numbers  only  by  the  Civil  Engineers. 
Engineering  waB  like  a noble  tree,  rooted  in  science,  and  with  con- 
stantly ramifying  branches  bearing  good  fruit;  collaboration 
between  all  the  branches  was  essential  to  progress.  The  I.E.E.  had 
found  a home  worthy  of  itself,  and  no  society  more  cordially 
rejoiced  in  its  progress  than  the  Institution  of  Civil  Engineers. 
Dr.  Kapp  responded,  expressing  sincere  appreciation  of  the  good- 
will of  the  Institution  of  Civil  Engineers  as  personified  in  Sir  W.  H. 
White.  Electrical  engineering,  he  said,  was  a willing  servant  to 
other  professions,  and  brought  them  prosperity.  There  were  few 
English  industries  that  lacked  prosperity.  We  were  passing  through 
a temporary  phase  of  depression — but  England  used  to  be 
at  the  top,  and  would  be  there  again.  In  former  times  electrical 
engineers  had  little  use  for  science ; foreign  firms  had  found  it 
necessary  to  cultivate  science  in  order  to  compete  with  us,  and  even 
went  too  far  in  that  direction.  Electricity  with  them  was  a 
bounteous  lady — with  us  she  was  but  a homely  body.  But  some 
of  our  leaders  of  industry  had  recognised  the  virtues  of  electricity. 
Oxford,  like  Cambridge,  had  instituted  a Chair  of  Engineering,  and 
he  welcomed  this  recognition  of  engineering  as  a noble  profession. 
The  old  universities  would  thus  teach  the  future  leaders  of  industry 
the  importance  of  applied  science,  and  the  newer  technical 
universities  would  supply  the  trained  lieutenants.  His  predecessor 
had  pointed  out  that  we  sold  more  energy,  at  lower  rates,  than  the 
Germans,  but,  it  was  said,  this  was  generated  in  foreign  machines. 
However,  the  amount  of  foreign  plant  installed  was  only  8 per 
cent.  ! There  was  no  monopoly,  and  we  had  a fair  Bhare  of  the 
honours.  Direct  driving  and  the  proper  use  of  Btorage  were  originated 
in  England.  The  first  electric  railway  was  built  in  Ireland, 
by  an  English  firm.  Multipolar  dynamos  and  three-phase  machinery 
came  from  abroad  ; they  were  now  best  made  by  us.  The  Continent 
led  the  way  in  three-phase  and  single-phase  railway  working.  The 
turbo-generator  was  developed  by  the  Hon.  C.  A.  Parsons,  and  our 
rivals  bad  not  caught  us  up  yet.  In  power  transmission  we  were  a 
little  ahead.  At  Kinlochleven,  for  instance,  30,000  h.p.  was  utilised, 
the  plant  being  of  British  make  throughout.  Waste  gases  were 
utilised  at  the  Bilston  works  for  driving  the  works  and 
rolling  mills,  the  plant,  of  British  make,  being  absolutely 
equal  to  anything  on  the  Continent.  Mr.  Merz  had  led  the 
way  in  the  North-east,  and  the  consumer  paid  less  for 
energy  here  than  anywhere  else  in  the  world.  Lastly,  electri- 
city could  help  agriculture ; Sir  O.  Lodge’s  researches  had  enabled 
this  to  be  done.  About  12  farms  were  equipped,  the  result  being 
an  average  increase  of  30  per  cent,  in  the  crops  produced. 

Prof.  S.  P.  Thompson  (in  lieu  of  Lord  Justice  Fletcher  Moulton) 
proposed  “ Science  and  Industries,”  eulogising  Sir  Joseph 
Larmor,  who  had  done  so  much  to  elucidate  the  nature 
of  ether  and  matter,  and  Mr.  J.  A.  F.  Aspinall,  who 
had  laid  down  the  first  heavy  electric  railway  in 
England.  Sir  Joseph  Larmor,  in  responding,  said  that  Fara- 
day was  one  of  the  greatest  mathematicians  that  ever  lived,  though 
neither  he  nor  his  contemporaries  were  aware  of  it.  It  was  the 
function  of  science  to  lead  the  way  to  the  Promised  Land,  and  of 
engineering  to  take  possession  of  it.  He  expressed  the  indebted- 
ness of  the  scientific  world  to  the  Institution  for  the  publication  of 
Science  Abstracts — the  acknowledged  standard  compendium  of 
physical  science.  Mr.  Aspinall,  also  responding,  praised  the  work 
of  the  technical  colleges,  declaring  that  our  youths  were  as  well 
trained  to-day  as  those  of  any  other  country.  We  ought  to  train 
more  commercial  engineers,  properly  equipped  for  work  in  foreign 
countries  and  our  Colonies.  The  countries  which  we  had  opened 
up  were  markets  for  British  goods,  but  we  were  losing  the  trade 
for  lack  of  trained  commercial  men.  Liverpool  University  bad 
done  the  right  thing  in  starting  a Faculty  of  Commerce.  The 
mechanical  engineer  of  the  future  would  not  be  considered  of  any 
great  value  unless  he  had  a fair  knowledge  of  electricity. 

Sir  J.  Gavey  proposed  “Our  Guests,”  offering  them  a hearty 
welcome,  and  Col.  Sir  Charles  B.  Euan-Smith  responded  in  a 
humorous  speech. 

The  company  then  adjourned  to  the  Victoria  Hall,  where  con- 
versation continued  to  a late  hour.  A programme  of  music  was 
performed  by  the  Imperial  Orchestra,  and  the  arrangements  were, 
as  usual,  irreproachable. 

Greater  London  Electrical  Engineers.— A special 

meeting  of  the,  representatives  of  the  Associated  Municipal  Elec- 
trical Engineers  (Greater  London),  and  the  London  Companies 
Officials’  Association,  was  held  at  the  Hammersmith  electricity 
works  on  December  2nd,  when  paperB  were  read  by  Mr.  A.  H. 
Seabrook  on  " The  Telephone  System  of  Charging  ” ; and  by  Mr. 
Bell  on  “ Electric  Heating,”  with  special  application  to  the  Therol 
heater.  The  meeting  was  largely  attended  by  both  the  municipal 
and  the  company  representatives,  and  an  interesting  discussion  took 
place.  It  is  hoped  that  future  meetings  of  a Bimilar  nature  will  be 
arranged. 

Inquiries. — We  are  asked  for  the  name  of  a firm  who 

contract  for  vulcanite  sheeting  moulded  in  situ  on  electrical 
machinery.  A borough  electrical  engineer  wishes  to  know  where 
combined  plant  for  lighting  and  traction  has  been  installed,  con- 
sisting of  two  dynamos  coupled  to  one  engine.  (Blackpool,  Ports- 
mouth and  Bexley  occur  to  us  in  this  connection.)  The  addresses 
of  agents  in  England  of  makers  of  the  Girod,  Giffre  or  Keller 
electric  furnaces  are  asked  for, 
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L.C.C.  Appointment, — A year  ago  an  assistant  was 

temporarily  engaged  for  electrical  work  in  the  chief  engineers’ 
department  of  the  L.C.C.  in  connection  with  the  education  service. 
It  is  proposed  to  continue  the  appointment  until  Decenbsr  3rd 
1910,  at  52s.  6d. 

Appointments  Vjicnnt. — Assistant  teacher  in  engin- 
eering drawing,  for  Faraday  House  (21120) ; assistant  engineer  for 
Dudley  electricity  works ; senior  general  clerk  (£130),  also  a 
correspondence  clerk  (£90),  for  Hackney  Electricity  Department. 
See  our  advertisement  pages. 

* Wiring  System  — Shares  Offered.  — We  have  received 

a oroapectus  of  the  M.P.  Electrical  Co.,  Ltd.,  from  Mr.  Sarsfiald 
W ■ Martyr,  of  11,  Pratt  Street,  N.W. ; 10,000  preference  shares 
(10  per  cent.)  of  £1  each  are  being  offered.  Toe  objects  of  the 
company  are  to  sell,  and  deal  in,  all  kinds  of  electrical 
apparatus,  but  more  particularly  in  a new  system  of  wiring 
invented  by  Mr.  Marty n,  and  to  be  known  as  the  M.P. 
wiring  system.  The  total  nominal  capital  is  £31,000.  Only 
the  preference  shares  are  now  offered  for  subscription.  The 
inventor  is  to  take  £250  cash,  15,000  £1  ordinary  shares,  and 
20,000  deferred  shares  of  2s.  each.  The  remaining  5,000  ordinary 
shares  it  is  intended  to  issue  later.  Alter  the  ordinary  and 
preference  have  received  10  per  cent,  dividend,  the  deferred  share 
the  balance  equally  with  the  ordinary.  Any  of  our  readers  who 
may  be  interested  in  the  matter,  should  refer  to  our  editorial 
opinion  of  the  system  as  expressed  on  page  21G  of  the  Electrical 
Review,  August  6 th,  1909,  and  t.o  the  prospectus  itself,  a copy  of 
which  can  be  obtained  from  Mr.  Maityn. 

Physical  Society's  Annual  Exhibition.  — This 

exhibition,  which  is  to  be  held  on  Tuesday,  the  14th  inst.,  will 
differ  from  that  of  previous  years  in  that  it  will  be  open  both  in 
the  afternoon  (from  3 to  6 p.m.)  and  in  the  evening  (from  7 to 
10  p m ) Short  discourses  will  be  delivered  at  4 and  8 p.m.  by 
Prof.  C.  V.  Boys,  F.R.S.,  on  “Soap  Bubbles,”  and  at  9 p.m.  by 
Prof.  S.  P.  Thompson,  F.BS.,  on  “Combinations  of  Mica  and 
Seleni;e  Crystals.” 

Smeltinff  Iron  Ore.— The  Swedish  Ironworks  Society, 
says  Jttdrsvarlden,  has  approved  an  agreement  wRh  the  Elektro- 
metal  Co.,  Ltd.,  for  the  use  of  patent  rights,  and  has  authorised 
the  expenditure  of  250,000  kr.  on  the  construction  of  an  electric 
furnace  at  Trollhiittau.  A company  is  also  being  formed  at 
Hardanger,  in  Norway,  by  the  Norsk  Elektrometal  Co.,  Ltd.,  with 
a capital  of  one  million  kr.,  to  construct  furnaces  employing 
4,400  h p.  p v b 

Lectures. — At  King’s  College  (University  of  London) 

a special  course  of  lectures,  with  demonstrations,  by  Prof.  E. 
Wilson  and  Mr.  F.  Lydall,  on  “ Single-Phase  Electrical  Traction,” 
will  be  delivered  on  Mondays,  commencing  January  17th. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  the 
technical  or  the  commercial  side  of  tfie  profession  and  industry , 
also  electric  tramway  and  railway  officials , to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  West  Bromwich  T.C' 

has  adopted  the  recommendation,  mentioned  in  the  Electrical 
Review  last  week,  to  increase  the  salary  of  Mr.  W.  A.  Jackson, 
electrical  engineer,  from  £300  to  £350  a year. 

At  the  Derby  T.O.  meeting  on  Wednesday,  last  week,  after  a 
long  discussion,  it  was  resolved  to  increase  the  salary  of  Mb.  E.  G. 
Boissieb,  mains  superintendent,  from  £156  to  £170  per  annum, 
with  further  increases  of  £15  per  annum  to  £200  per  annum. 

The  staff  of  the  Urban  Electric  Supply  Co.  at  Carne  Brea  has 
presented  a dressing  case  to  Mr.  Woolcock,  who  is  leaving  for 
South  America. 

Sheffield  T.C.  has  been  recommended  to  increase  the  salary  of 
Mr.  H.  E.  Yehbobv,  the  chief  electrical  engineer  of  the  tramways, 
from  £450  to  £500  per  annum. 

General. — Mn.  J).  R.  Mayuew  has  resigned  his  position 
as  branch  manager  to  Messrs.  Willans  & Robirson,  Ltd.,  in  order  to 
take  up  the  position  of  geneial  manager  to  Messrs.  Michael  Pal  and 
Co.,  engineers,  Westminster. 

Obit  nan. — The  numerous  friends  in  this  country  of 
Mb.  T.  Co^imerfobd  Martin,  of  New  York,  will  learn  with  very 
deep  regret  that  Mrs.  Martin  died  on  November  28th.  Mrs.  Martin, 
nic  Elizabeth  Q uld,  was  a native  of  Gravesend,  Keat.  Mr.  Martin^ 
it  will  be  remembered,  retired  from  the  editorship  of  the  Electrical 
IVorld  a short  time  ago  in  order  to  throw  bis  entire  energits  into 
the  work  of  tae  N itional  Eleciric  Light  Association,  of  New  York, 
os  its  secretary.  The  editors  of  tne  Electrical  Review  desire  to 
tender  their  sincere  sympathies  to  their  friend  in  his  hour  of 
bore.avement,  and  they  are  sure  that  many  others  in  the  electrical 
world  on  this  side  will  wish  to  do  likewise. 


NEW  COMPANIES  REGISTERED. 


New  Motive  Power,  Ltd.  (106,124).— This  company  was 

registered  on  November  25th,  with  a capital  of  £20,000  in  £1  shares,  to  construct, 
manage  or  control  in  England,  railways,  tramways,  trolley  ways,  mills,  factories, 
pumping  or  other  works,  to  he  manufacturers  of  and  dealers  in  cycles,  Hying 
machines  and  other  vehicles,  elcctriciaus,  electrical  and  general  engineers,  &c. 
The  subscribers  (with  one  share  each)  are  :-W.  L.  Smith,  II,  Tothill  Street, 
Westminster,  8.W.,  engineer;  H.  Gilbert,  48,  Finsbury  Square,  E.C.,  architect 
and  surveyor.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
five:  the  first  are  8.  Conetanduros,  W.  G.  Coxen,  F.  G.  Rioe,  J.  V.  Sherrin  and 
W.  L.  Smith.  Holders  oi  shares  Nos.  1 to  10,000  may  nominate  another  director, 
and  such  holders  shall  be  entitled  to  one  vote  for  each  share  held  by  them  ; 
remuneration  acoording  to  profits.  Company's  borrowing  powers  unrestricted. 
Registered  by  H.  W.  Clarkson,  85,  Gresham  Street,  E.C. 

I . Burks  & Co  , Ltd.  (106,099). — This  company  was  registered 

on  November  24th,  with  a capital  of  £10,000  in  £1  shares,  to  acquire  the  business 
carried  on  at 37,  Port  Street,  Manchester,  and  elsewhere,  by  F.  Burks*  Co., 
and  to  carry  on  the  business  of  electricians,  electrical  engineers,  manufacturers 
of  eleotrical  instruments,  machines,  telephones  and  other  apparatus  and 
devices,  &c.  The  subscribers  (with  one  share  each)  are  F.  Burks,  Capstone, 
Mellor,  Stockport,  electrical  engineer;  F.  C.  Poulton,  7,  Highfleld  Drive, 
Monton,  Manchester,  electrical  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  five  ; the  first  are  F.  Burks 
and  F.  C.  Poulton,  managing  directors,  and  V.  Brarnall,  C.  Stephenson  and 
T.  L.  Miller;  qualification,  250  shares;  remuneration  of  managing  directors, 
£5  each  per  week  and  I per  cent,  per  annum  of  the  net  profits;  of  ordinary 
direotors,  £150  per  annum,  divisible.  Registered  by  Jordan  & Sons,  Ltd.,  110- 
117,  Chancery  Lane,  W.C. 

Thomas  Foreign  Patents,  Ltd.  (106,196).— This  company 

was  registered  on  November  30th,  with  a capital  of  £500  in  £1  shares,  to 
acquire  from  J.  G.  P.  Thomas  the  benefit  of  certain  patents  relating  to  an 
invention  in  connection  with  an  electro-mechanical  power  transmission  system, 
to  develop  and  turn  to  account  the  same,  and  to  carry  on  the  business  of  manu- 
facturers of  and  dealers  in  motor  cars,  cabs  and  other  vehicles,  carriages,  elec- 
trical machines,  accumulators,  internal  combustion  engines,  electrical, 
mechanical  and  general  engineers,  &e.  The  snbseribers  (with  one  share  each) 
are:— K.  J.  Thomas,  21,  Ennismore  Avenue,  Chiswick,  W.,  engineer ; J.  G.  P. 
Thomas,  Holywell  Vicarage,  North  Wales,  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  three  or  more  than  seven  ; the  first 
are  H.  J.  Thomson,  J.  G.  P.  Thomas  and  IC.  J.  Thomson.  Registered  by  Jordan 
and  Sons,  Ltd.,  1X6-117,  Chancery  Lane,  W.C. 

Peninsula  Engineering  Co.  Ltd.,  (106,206).— This  company 

was  registered  on  December  1st,  with  a capital  of  £6,000  in  £10  shares  (380 
preference),  to  take  over  ihe  business  of  electrical  and  general  engineers,  con- 
tractors and  agents,  carried  on  in  Spain  and  Portugal  by  Hastings,  Roberts  and 
Co.  The  subscribers  (with  five  Bhares  each)  are:— P.  W.  MoDougall,  39, 
Norbury  Crescent,  Melfort  Road,  Norbury,  electrical  engineer ; A.  M.  BiUmgton, 
Suffolk  House,  Laurence  Pountney  Hill,  E.C.,  civil  and  eleotrical  engineer. 
Private  i ompany.  The  first  directors  are  A.  M.  Billington,  P.  W.  MoDougall 
and  H.  Hastings ; the  two  last  named  are  managing  directors;  qualification, 
£100.  Registered  office,  Suffolk  House,  Laurence  Pountney  Hill,  E.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


British  Tungsten  Lamp  Co.,  Ltd.  (100,4681. — A memorandum 

of  satisfaction  to  the  extent  of  £200  on  September  16th,  1909,  of  debentures 
dated  May  18th,  1909,  securing  £4,000,  has  been  filed. 

Romanac  Tramway  Construction  Co.,  Ltd.  (75  242).— Par- 
ticulars of  £1,6(0  debentures  created  October  18th,  1909,  fi'ed  pursuant  to 
Sec.  93  (3)  of  the  Companies'  (Consolidation)  Act,  1908,  the  whole  amount  being 
now  issued.  Property  charged : The  company’s  undertaking  and  property, 
including  uucalled  capital.  No  trustees. 

Nairobi  Electric  Power  and  Lighting  Co.,  Ltd.  (87,728). 

Particulars  of  £5,000  third  debentures  created  November  25th,  1908,  filed  pursu- 
ant to  Sec.  93  (3)  of  the  Companies’  (Consolidation)  Act,  1908,  the  amount  of  the 
present  issue  being  £1,003  (ranking  pari  passu  wPh  two  former  series  securing 
£6,000  and  £4,000  respectively).  Property  charged:  The  company’s  undertaking 
and  property,  present  and  future,  including  uncalled  capital;  but  excluding 
£1,5U0  deposited  or  to  be  deposited  in  the  joint  names  of  the  Crown  Agents  for 
the  Colonies  and  National  Bank  of  India,  Ltd.,  uncalled  capital  on  10,000  prefer- 
ence and  6,000  ordinary  shares  and  contract  dated  July  26th,  1906.  No  trustees. 

Consolidated  Signal  Co.,  Ltd.  (71,141).  (Formerly  Pneumatic, 

Electric  & General  Engineering  Co.,  Ltd.)— This  company’s  annual  return  was 
filed  on  November  17th,  when  214,195  preference  and  160,548  ordinary  shares  had 
been  taken  up  out  of  a nominal  capital  of  £415,000  in  220,000  preference  and 
205,000  ordinary  shares  of  £1  each.  £1  per  share  has  been  called  up  on  27,840 
ordinary  and  24,999  preference,  and  £52,839  has  been  paid.  £311,934  is  con- 
sidered as  paid  on  189,196  preference  and  122,708  ordinary.  Mortgages  and 
charges : Nil. 

■ - 1 

— — 


GSTY  NOTES. 


Adelaide  Electric  Supply  Co.,  Ltd. 

Mr.  J.  B.  Bbaithwaite,  chairman,  presided  on  Monday  at  the 
offices,  Finsbury  Pavement  House,  E.C.,  over  the  fifth  annual 
general  meeting  of  the  above  company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  December  3rd,  page  907),  said  the  board  had 
again  to  congratulate  the  shareholders  on  the  extremely  satisfactory 
year’s  progress.  List  year  he  pointed  out  the  satisfactory  progress 
which  had  been  made,  but  th-is  year  he  was  happy  to  say  the 
progress  was  fully  as  satisfactory,  and  perhaps  a little  more  so. 
The  charges  in  the  balance-sheet  simply  showed  the  issue  of  the 
additional  capital  which  had  been  found  necessary  for  the  carrying 
on  of  the  business.  The  whole  of  the  £150,000  preference  stock  had 
now  been  issued,  and  the  whole  of  it  had  been  taken  up  in  the 
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Colony  itself,  which  was  a very  satisfactory  feature.  Since  the 
close  of  the  financial  year  on  August  31st,  he  might  also  say  they 
had  placed  the  whole  of  the  balance  of  ,the  ordinary  stock  in 
Adelaide  at  par.  Including  this  last  issue,  there  was  now  about 
£130,000  capital  of  the  company  held  locally,  which  was  very 
satisfactory  for  two  reasons.  Firstly,  it  showed  the  confidence  of 
local  investors  in  the  company ; and  secondly,  it  was  always  an 
advantage  to  have  shareholders  on  the  spot.  On  the  credit  side 
of  the  balaoce-sheet,  the  expenditure  on  the  undertaking  showed 
an  increase  of  approximately  £40,000,  and  that  represented  their 
capital  expenditure  during  the  year.  The  cash  at  the  bankers  and 
in  hand  was  £4,045.  The  debtors  showed  an  increase,  which 
was  due  to  the  larger  business  they  were  doing,  and  were 
£6,407,  as  against  " £3,804.  Last  year  they  reduced  the 

suspense  account  to  £2,500.  and  they  proposed  to  write 
it  ofi  entirely  in  this  year’s  accounts  out  of  profits.  Their 
main  interest  would,  of  course,  be  in  regard  to  the  revenue  account, 
and  there  they  would  be  distinctly  gratified.  In  the  figures  he 
proposed  to  deal  with  he  would  take  no  account  of  the  supply  of 
current  to  the  Municipal  Tramways  Trust,  because  that  was  only 
a temporary  thing,  and  was  not  an  element  of  a permanent 
character.  If  he  were  to  include  these  figures  it  would  give  an 
entirely  misleading  idea  of  the  actual  position.  Their  r-ceipts 
from  private  consumers  had  increased  from  £19,150  to  £24,091,  an 
increase  of  £4.941,  which  was  fully  as  great  an  increase  as  took 
place  in  the  previous  year.  The  receipts  for  power  were  £8,618 
compared  with  £6,814,  an  increase  of  £1,804.  Therefore,  from 
these  two  sources  they  had  nearly  £7,000  increase  ia  earnings. 
What  had  it  cost  to  earn  this  additional  money  ? The  generation 
of  electricity  cost  £10,126,  against  £8,571 ; distribution  cost  £2,346, 
against  £1,903;  and  repairs  and  renewals  cost  £2,878,  against 
£2,132.  The  result  was  that  the  £7,000  additional  revenue  had 
been  earned  at  an  increased  expenditure  of  something  under 
£3,000,  but  they  had  also  to  bear  in  mind  that  in  this  increased 
expenditure  they  had  also  supplied  all  the  units  for  the  Municipal 
Tramways  Trust,  so  that  their  technical  staff  had  to  be  heartily  con- 
gratulated on  the  increased  efficiency  they  had  brought  about  at 
the  generating  station.  In  the  general  charges  there  had  been  an 
increase  of  £281,  and  the  total  result  was  that  they  had  to  carry 
£25,226  to  the  profit  and  loss  account,  which  was  an  increase 
of  £11,563  on  the  previous  year.  They  had  carefully  con- 
sidered wh»t  they  should  do  with  the  balance,  and  it 
was  a little  difficult  to  decide,  in  view  of  the  tem- 
porary character  of  the  supply  to  the  Tramways  Trust.  That 
supply  was  due  to  cease  in  September,  1910,  and  then  there  must 
necessarily  be  a certain  interval  whilst  they  were  loading  up  the 
plant,  which  would  then  be  set  free,  with  their  own  customers. 
They  had  carefully  considered  what  rate  of  dividend  they  could 
rightly  declare  which  they  could  see  their  way  to  maintain,  and 
had  decided  after  the  payment  of  the  preference  dividend 
to  recommend  the  declaration  of  a dividend  of  6 per  cent,  on  the 
ordinary  shares  for  the  year,  which  would  compare  with  3 J percent, 
last  year;  to  extinguish  the  suspense  account;  to  place  £1,005  to 
reserve,  bringing  that  account  up  to  £4,000 ; and  to  set  £5,000 
to  an  equalisation  of  dividend  account.  This  £5,000  could  be  used 
for  the  equalisation  of  dividend  if  necessary,  although  he  did  not 
.think  it  would  be  neceseary.  Having  made  these  allocations, 
they  would  carry  £1,009  forward.  He  thought  they  would  agree 
that  this  was  a prudent  andjcusiness-like  course  to  adopt.  With 
regard  to  the  growth  of  the  business,  and  again  excluding  the  units 
Bold  to  the  Municipal  Tramways  Trust,  the  figures  showed  that  they 
had  91,338  8-c.p.  lamps  for  lighting  against  71,138,  or  an  increase 
of  20,200.  The  motors  totalled  2,369  hp,  against  1,837  h.p., 
an  increase  of  532  H p.  The  total  connections,  lighting  and 
power  combined,  expressed  in  8 c.p.  lamps  were  167,146,  against 
i 129,922,  an  increase  of  37,244 ; and  the  units  sold  were  2,073,550, 
against  1,666.974,  an  increase  of  406,576 ; which  was  almost 
exactly  20  per  cent.  Tney  had  added  in  the  year  13  miles  of  mains, 
and  had  2,314  consumers,  which  was  an  increase  of  37  per  cent, 
on  the  year.  Daring  the  year  they  had  authorised  an  extension 
of  their  mains  to  Glenelg,  which  was  the  Brighton  of  Adelaide,  and 
no  doubt  they  would  pick  up  a certain  amount  of  lighting  on  the 
way.  The  supply  wa3  now  available  along  93  miles  of  streets. 

Mb.  R.  P.  Sellon  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 

Mr.  B^aith  waite  having  been  re-elected  to  the  board,  and  the 
: auditors  having  been  re-appointed, 

The  Chaibsian  proposed  that  the  best  thanks  of  the  shareholders 
be  accorded  to  the  local  board  and  also  the  technical  officers, 
Messrs.  F.  W.  Clements,  Weeden  and  iDglis,  and  their  subordinates, 
•for  their  successful  efforts  in  carrying  out  the  company’s  under- 
taking. 

f This  was  seconded  by  Mb.  A.  F.  Fabish,  and  carried  unani- 
mously. 


India-Rubber.  Gutta-Percha  and  Telegraph  Works 
Co.,  Ltd. 

The  directors’  report  for  the  year  ending  September  30th,  1909,  to 
be  presented  at  the  meeting  to  be  held  on  Tuesday  next,  states 
that  after  provision  for  doubtful  debts  there  is  a net  profit  of 
£57,927.  Adding  £51,980  brought  forward,  and  deducting  £12,500, 
the  dividend  on  the  ordinary  shares  pail  in  Juns,  and  £3,333,  the 
dividend  on  the  preference  shares  paid  in  Jaly,  there  remains  a 
disposable  balance  of  £94,074,  which,  after  providing  for  the 
balance  of  the  dividends  for  the  year,  will  leave  £55,012  to  be 
1 carried  forward.  The  directors  recommend  that  the  payment  of 
the  half-yearly  dividend  of  53.  per  share,  or  at  the  rate  of  5 per 


cent,  per  annum,  be  made  to  the  preference  shareholders  on 
January  1st,  and  they  further  recommend  the  distribution  of  a 
dividend  to  the  holders  of  ordinary  shares  of  15s.  per  share,  free 
of  income-tax,  amounting  to  £37,500,  making,  with  the  interim 
dividend  paid  in  June,  a total  payment  of  10  per  cent,  for  the 
year.  The  general  business  of  the  company  shows  an  increase 
compared  with  the  turnover  of  last  year,  which  is,  however,  partly 
due  to  the  higher  scale  of  priceB  at  which  some  of  the  company’s 
goods  have  been  sold.  Taken  as  a whole,  the  company’s  foreign 
agencies  have  not  done  so  well  as  the  board  had  reason  to  expect, 
but  the  sales  of  their  home  agencies  have  been  fairly  satisfactory. 
The  prices  of  some  raw  materials  have  attained  a very  high  level, 
but  the  advances  the  company  has  been  able  to  make  in  the  selling 
prices  of  its  goods  have  sufficiently  met  the  case  ; some  provision, 
furthermore,  has  been  made  to  cover  a possible  fall  in  selling  price 
of  stocks  in  hand.  The  board  is  making  a considerable  capital 
expenditure  at  the  French  works  to  meet  the  expanding  motor  and 
bicycle  tire  trade  on  the  Continent,  and  further  capital  expenditure 
will,  doubtless,  be  necessary  at  home.  These  latter  extensions  are 
having  the  serious  consideration  of  the  directors,  as  a growing 
business  must  have  facilities  provided.  The  electrical  industry 
continues  dull.  A certain  amount  of  cable  work  has  fallen  to  the 
company’s  share,  and  its  steamers  Dacia  and  Buccaneer  have  had 
occasional  employment.  The  works  at  Silvertown  and  Persan  have 
been  maintained  in  the  usual  state  of  efficiency.  The  board 
appointed  Mr.  Matthew  Hamilton  Gray,  Mr.  Christian  Hamilton 
Gray  and  Mr.  William  Ernest  Gray  extraordinary  directors,  as 
they  have  been  closely  identified  with  the  management  of  the 
business  for  several  years,  aud  have  largely  contributed  to  its 
success.  Mr.  Matthew  Gray  expressed  his  regret  that  he  was 
unable  to  give  the  close  attention  he  would  like,  but  hoped  the 
board  would  accept  his  service  in  a consulting  capacity,  and  to  this 
the  board  agreed. 


Bailers.  Ltd. — The  report  for  the  year  ended  July  31st, 

1909,  as  quoted  in  the  financial  Press,  states  that  the  depression  in 
trade,  mentioned  in  the  last  annual  report,  has  continued  with  even 
greater  severity,  and  Eales  have  been  largely  reduced,  both  in 
volume  and  profit.  The  accounts,  after  paying  directors’  fees  and 
managing  directors’  salaries,  show  a profit  of  £3,932,  which,  with 
£906  brought  forward,  makes  a total  of  £4,839.  The  sum  of  £5,000 
has  been  transferred  from  reserve  account,  making  a total  of 
£9,839.  Interest  on  the  preference  shares,  £7,500,  and  a dividend 
of  1£  per  cent,  on  the  ordinary  shares,  £1,875,  have  been  paid, 
leaving  a balance  of  £464,  which  the  directors  propose  to  carry 
forward. 

Eastern  Extension.  Australasia  and  China  Tele- 
graph Co.,  Ltd. — The  directors  have  declared  an  interim  dividend 
for  the  quarter  to  September  30th  of  2s.  6d.  per  share,  free  of 
income-tax. 

Globe  Telegraph  and  Trust  Co.,  Ltd. — The 

directors  have  declared  an  interim  quarterly  dividend  of  3s.  per 
share  on  the  preference  stock  and  2s.  per  share  on  the  ordinary 
shares. 

Prospectuses. — Molmvorth  Bros'  Rubber  Estates , Ltd. 

— There  have  been  offered  for  subscription  this  week  580,000  shares 
of  2s.  each  at  par.  The  company  acquires  the  Molesworth  Bros.’ 
Estates,  situated  in  Trincomali,  Ceylon,  2,800  acres. 

London  Sumatra  Rubber  and  Produce  Estates,  Ltd. — An  issue  at  par 
of  50,000  shares  of  £1  each  has  been  offered.  The  company  acquires 
the  Serapoh,  Tanah-Abane  and  Permatang-Djiring  Estates,  Sumatra 
(7,533  acres,  of  which  1,538  acres  are  under  cultivation). 

Sedinak  Rubber  Estates,  Ltd.—  30,000  shares  of  £1  each  have  been 
offered  for  subscription  at  par.  The  company  acquires  the  Sedenak 
Estate  from  the  Malaya  General  Co.,  Ltd.,  and  will  develop  and 
extend  same. 

T.  Sugden,  Ltd. — We  are  informed  that  the  directors 

have  declared  a dividend  of  15  per  cent,  per  annum  on  the  ordinary 
shares,  payable  on  December  7th,  1909. 

Electromobile  Co.,  Ltd. — The  directors’  report  states 

that  the  accounts  for  the  year  to  August  31st  show  that  the  debit  to 
profit  and  loss  of  £2,744  brought  forward,  has  been  increased  to 
£6,511. 

New  1 ork  Edison  Co. — According  to  the  report  for 

the  year  1908  filed  with  the  Public  Service  Commission,  which  has 
just  been  made  public,  the  New  York  Edison  Co.  had  a corporate 
surplus  on  December  31st  of  $14,835,546.  Assets  on  the  balance- 
sheet  showed  a grand  total  of  §131,764,516.  The  total  funded  debt 
is  $44,062,395.  Figures  bearing  on  operation  show  that  during  the 
year  the  company  delivered  252.416,153  k\v. -hours  of  energy,  for 
which  it  received  $15,228,716.  The  company  at  the  end  of  the 
year  had  73,522  consumers,  an  increase  during  the  year  of  8,284,  of 
which  increase  7,163  were  in  Manhattan  and  1,121  were  in  the 
Bronx.  The  company  had  90,283  meters  in  service,  and  a con- 
nected load  at  a 16  o.p.  equivalent  of  6,729,926.  There  were  41,822 
arc  lamps  and  3,429,266  incandefccmt  lamps  in  service.  The  r>  port 
of  the  Long  Acre  Electric  Light  and  Power  Co.  for  the  same  period 
showed  assets  of  $584,955,  of  which  $566,313  was  the  estimated 
value  of  the  franchise.  The  gr  sh  ppeoit'ng  r.  venue  was  $3,804, 
and  the  total  operating  deficit  was  $20,586.  The  company  had 
10  consumers  and  11  meterB  in  Manhattan. — Electrical  World, 
and  Engineer. 

Bank  Bate. — The  Bank  Kate  was  yesterday  reduced  to 
4£  per  cent. 
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MARKET  QUOTATIONS. 


STOCKS  AND  SHARES. 


Wednesday.  December  8th. 


—CHEMICALS,  &e. 

Latest 

Price. 

Fortnight’s 
Inc.  or  Deo. 

a Acid,  Hydrochlorio 

per  cwt. 

5 /• 

a „ Nitric 

,, 

22/- 

a ,,  Oxalic 

|( 

28/- 

a ,,  Sulphuric  

,, 

C/6 

a Ammoniac,  Sal  

,, 

42/- 

a Ammonia,  Muriate  (crystal) 

per  ton 

£29 

a „ »i  

£30 

a Bleaching  powder 

£5  10 

a Bisulphide  of  Carbon 

£18 

a Borax 

£16 

a Ferro-Silicon  (50  %) 

£10 

£1  dec. 

a Copper  Sulphate 

£18  10 

a Lead,  Nitrate  

£27  10 

£1  inc. 

a „ White  Sugar 

£23  10 

a „ Peroxide  

per  gal. 

£32 

a Methylated  Spirit 

2/6 

a Potassium,  Bichromate,  in  casks 
a Potash,  Caustic  (75/80  %) 

per  lb. 

8£d. 

, . 

per  ton 

£20 

a „ Chlorate 

per  lb. 

31d. 

. , 

a ,,  Perchlorate 

S|d. 

a Potassium,  Cyanide 

,, 

7d. 

a Shellac  

per  cwt. 

75/- 

• . 

a Sulphate  of  Magnesia 

per  tori 

£4  10 

a Sulphur,  Sublimed  Flowers 

lf 

£6  10 

a „ Recovered 

£5  10 

a ,,  Lump 

a Soda,  Caustic  (white  70  %) 

,, 

* £5 

per  lb. 

£11 

a ,,  Chlorate  

Sid. 

a ,,  Crystals  

per  ton 

£3  5 

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %)  . . 

per  lb.  • 

3d, 

7d. 

METALS,  &C. 

b Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£75 

b „ Wire,  in  ton  lots  . . 

£112 

b ,,  Sheet,  in  ton  lots  . . 

£120 

p Babbitt’s  metal  ingots 

per  lb. 

c Brass  (rolled  metal  2"  to  12"  basis) 

7fd. 

c ,,  Tube  (brazed) 

9d. 

c „ „ (solid  drawn) 

7|d. 

|d.  dec. 

c „ Wire,  basis 

6^d, 

c Copper  Tubes  (brazed)  . . 

9d. 

c „ „ (solid  drawn 

,, 

9d. 

g „ Bars  (best  selected) 

per  ton 

£72 

£2  dec. 

g „ Sheet  

,, 

£72 

£1  dec. 

g „ Rod  . . 

£72 

£2  dec. 

e ,,  (Electrolytic)  Bars 

„ 

£61 

£1  15  dec. 

e „ „ Sheets  . . 

£77 

£2  5 dec. 

e „ „ Rod 

£65  10 

£2  5 dec. 

e „ „ H.C.  Wire 

t Ebonite  Rod  

per  lb. 

7gd. 

|d.  dec. 

3/3 

f „ Sheet  

8/- 

n German  Silver  Wire 

1/6 

h Gutta-percha,  fine 

„ 

6/6  to  6/6 

h India-rubber,  Para  fine  . . 

/ Iron  Pig  (Cleveland  warrants)  . . 

,, 

7/5 

91d.  dec. 

per  ton 

50m 

6£d.  dec. 

/ „ Wire,  galv.  No.  8,  P.O.  qual. 

£14 

g Lead,  English  Ingot 

per  lb. 

£13  5 

dec. 

m Manganin  Wire  No.  28  . . 

6/6 

Mercury  

per  bot. 

£9.16 

1/6  dee. 

d Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  Is. 

J „ „ „ medium 

2/6  to  41- 

d „ „ „ large  .. 

p Phosphor  Bronze,  plain  castings 

,, 

4/6  to  8/6 

p „ „ rolled  bars  & rods 

p „ „ rolled  strip  & sheet 

.j 

o Platinum  

per  oz. 

120/- 

variable. 

e Silicium  Bronze  Wire 

per  lb. 

9d. 

r Steel  Magnet,  in  bars 

per  ton 

£55 

g Tin,  Block  (English) 

£142  10  to  £143  10 

£5  inc. 

n „ Wire,  Nos.  1 to  16  . . 

per  lb. 

1/10 

^d.  inc. 

p White  Anti-friction  Metals: — 

“ White  Ant  ” brand 

per  ton 

## 

k Zinc,  Sh’t  (Vieille  Montagnebnd.) 

£27 

*• 

Quotations 

a G.  Boor  & Co. 

b The  British  Aluminium  Co.,  Ltd. 
c Thos.  Bolton  & Sons,  Ltd. 
d F.  Wiggins  & Sons, 
e Frederick  Smith  & Co. 

/ India-Rubber,  Qutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 
g James  & Shakspeare. 


supplied  by— 

h Edward  Till  & Co. 

I Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Richard  Johnson  & Nephew,  Ltd, 
m W.  T.  Glover  & Co.,  Ltd. 
a P.  Ormiston  & Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
rWif,  Dennis  & Co. 


Stock  Exchange  Notice. — Application  has  been  made 
to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List — 

Charing  Cross.  West  End  and  City  Eleotrlcity  Supply  Co.— Further  issue  of 
£182,570  4J  per  cent,  debenture  stock. 

Western  Telegraph  Co.,  Ltd.  — The  directors  have 

declared  the  first  quarterly  interim  dividend  of  3?.  per  share,  free 
of  income-tax,  for  the  year  ending  June  30th,  1910,  being  at  the 
rate  of  6 per  cent,  per  annum.  The  transfer  books  will  be  closed 
from  December  13th  to  18th. 

North  Metropolitan  Electric  Power  Supply  Co. — 

At  an  extraordinary  general  meeting  held  at  Kingsway  on  December 
3rd,  Mr.  Garcke  presiding,  the  directors  were  authorised  to  issue 
debentures  not  exceeding  £25,000. 

Electrical  Securities,  Ltd. — A financial  daily  says  that, 
after  providing  for  debenture  interest,  the  accounts  for  the  year  ended 
November  14th  show  a loss  of  £5,442,  increasing  the  debit  balance 

brought  down  tb  £10,480. 


Tuesday  Afternoon, 

Mobe  hopes  of  a reduction  in  the  Bank  Rite  led  up  to  substantial 
improvement  in  Consols  and  kindred  securities.  Although  this 
hope,  and  the  price  of  Consols,  became  damped,  the  Home 
Railway  market  for  once  in  a way  responded  to  the  earlier  lead, 
and  a truly  remarkable  set  of  rises  in  this  department  is  the 
feature  of  the  week. 

Precisely  why  the  revival  in  Home  Rails  should  have  come  at 
this  particular  time  it  would  be  very  difficult  to  explain.  Certainly 
the  traffics  of  the  chief  companies  are  showing  improvement,  and 
equally  certainly  the  Home  Railway  market  has  gone  for  a long 
time  without  so  much  as  a spasm  of  strength.  A retail  demand 
for  stock  has  found  the  market  ill-supplied,  and  it  needed  but  a 
small  amount  of  buying  to  energise  prices  into  a miniature  boffm. 

Of  the  Undergrounds,  Metropolitan  Consolidated  has  the  most 
gain  to  its  credit,  but  Metropolitan  District  stock  is  1|  up,  and 
City  and  South  London  Ordinary  rose  a point.  So  far  the  Central 
London  issues  have  not  moved.  One  of  the  steam  stocks  to 
appreciate  most  has  been  Brighton  Deferred,  although  the  first 
week  of  the  working  of  the  newly-electrified  portion  was  by  some 
pessimists  considered  unsatisfactory. 

Ia  the  advance  a fair  number  of  prior-charge  issues  have  also 
shared,  so  that  altogether  it  may  be  said  that  the  Home  Railway 
market  presents  an  appearance  of  generaL strength  as  welcome  as 
it  is  unwonted. 

While  the  railway  companies’  stocks  have  been  going  ahead  like 
this,  the  tramway  and  omnibus  division  has  been  anything  but 
happy.  London  United  Tramways  Preference  shares  are  J lower, 
and  the  Debenture  stock  a point.  The  London  General  Omnibus 
Company,  with  which,  of  course,  the  Road  Car  and  the  Vanguard 
are  now  amalgamated,  has  published  accounts,  for  the  first  period 
under  the  triple  working  arrangement,  which  can  only  be  described 
as  deplorable.  British  Electric  Traction  Preference  are  J better, 
on  the  proposal  to  establish  farthing  fares. 

Amongst  the  colonial  and  foreign  traction  descriptions,  British 
Columbia  Deferred  and  Preferred  are  lower,  the  former  by 
2|  points,  but  the  5 per  cent.  Preference  stock  has  improved. 
Rio  Trams  drooped  to  93 J.  San  Paulos  are  steady  at  153|,  and 
Mexico  Trams  are  1 lower.  Mexican  Light  and  Power  Common 
and  Preference  stocks  have  declined  rather  sharply. 

Smithfield  Markets  Ordinary  again  make  the  bsst  showing  in 
the  supply  list,  the  price  having  shot  up  about  11s.  3d.  to  2r‘ff,  which 
is  nearly  four  times  the  price  at  which  they  stood  less  than  a month 
ago.  The  rise  is  still  associated  with  the  extension  of  the  com- 
pany’s lease  ; the  matter  was  mentioned  here  last  week.  Brompton 
Ordinary  and  Preference  have  improved.  Charing  Cross  Ordinary 
and  City  of  London  Ordinary  are  better,  from  which  it  might  almost 
be  fair  to  assume  that  the  advent  of  radiators  is  already  benefiting 
the  companies. 

The  Drapers’  Company  is  adding  a new  storey  to  one  of  the 
houses  which  it  owns  in  Throgmorton  Street,  and,  in  consequence 
of  necessary  chimney-work,  all  the  offices  in  the  building  will  have 
to  cease  firing  for  a time.  In  its  place,  temporary  electric  radiators 
are  being  installed,  and  some,  no  doubt,  will  remain  as  permanent 
institutions. 

Telegraph  stocks  and  Bhares  are  unassumingly  quiet.  The 
Anglo-American  Deferred  speculative  counter  is  j umping  about  to 
some  extent,  although  on  balance  the  net  change  is  small.  Amazon 
shares  are  J lower ; We9t  India  and  Panama  have  lost  half  that 
fraction.  Commercial  Cable  Debenture  stock  continues  to  shrink. 
Eastern  Telegraph  Ordinary,  on  the  other  hand,  displays  another 
advance,  and  Globe  Telegraph  and  Trust  Ordinary  are  £ better. 
Great  Northerns  have  moved  up  again. 

National  Telephone  Preferred  declined  slightly,  and  American 
Telephone  Capital  stock  went  back  1J  points.  United  River  Plate 
Telephone  shares  have  firmed  up,  and  Mackay  Companies’  Common 
shares  regained  their  decline  of  last  week. 

Castner-Kellner  shares  have  rallied  again,  but  otherwise  the 
changes  in  miscellaneous  shares  are  hardly  worth  notice.  Rubber 
shares  suffered  a sharp  check  last  week  on  a fall  in  the  price  of  the 
raw  material  at  the  auction  sales.  There  was,  however,  a sub- 
sequent recovery  which  wiped  out  a good  deal  of  the  previous  fall. 



— 

Sao  Paulo  Tramway,  Light  and  Powqr  CoM  Ltd.— 

A quarterly  dividend  of  2£  per  cent,  is  payable  on  January  1st. 

France. — The  balance-sheet  of  the  Compagnie  Gcncrale 
d’Electricitd,  of  Paris,  shows  a net  profit  of  £95,365,  out  of  which 
a dividend  of  6 per  cent,  is  being  declared. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES 
TELEGRAPH  AND  TELEPHONE  COMPANIES 


Present 

Issne. 


96.000 
188,700 

*181,661,400 

$68,000,000 

668,460 

8.230.770 

8.220.770 
47,725 

44.000 
9,481,860 

16.000 

6,000 

12,981 

6,000 

80,000 

60,7101 

48,600 

4.000. 000 

2.000. 000 
1,896,706 

800,000 

762,400 

900,0001 

181,137 

181,127 

160,000 

10,000 

17.000 
$41,880,400 
*60,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,726,000 

16.000 
16,000 

960.000 
2,000,000 
1,988,593 

179,818 

60,000 

99,100 

99,400 

11,8891 

146,9551 

3,042 

130. 000 

40.000 
80,008 

150.000 
307,980 

800.000 
88,321 
84,568 
4,1 

80.0001 


H1UB. 


Amazon  Telegraph  Co.'s  shares,  Nos.  1 *°  *6,000 
Do.  do.  6 % Debs.,  Nob.  1 to  1,260  Red. 
American  Telephone  A Telegraph,  Cap.  Stook  .. 
Do.  Collat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
68,001  to  78,000 1 

Anglo-American  Telegraph  

Do.  do.  do.  8 % Prei 

Do.  do.  do.  Deferred  ..  •• 

Anglo-Portngnese  Tel.,  6 % Mort.  Deb.  Btook  Red. 
Chili  Telephone,  Noe.  1 to  44,000  ..  ” 

Commercial  Cable,  8tlng.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % 

Direct  SpaniBh  Telegraph,  Ord.  ..  •• 

Do.  do.  10  % Onm.  Pref, 

Do.  do.  41  % Deb 

Direct  United  Btates  Cable  ..  ..  ••  •• 

Direot  W.  India  Cable,  41  % Reg.  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  81%  Pref.  Stock..  ..  .. 

Do.  4 % Mort.  Deb.  Btook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Btook 

f East.  4 B.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius 
( Sub.)  I to  8,000 

Qlobe  Telegraph  and  TruBt 

Do.  do.  6%  Pref... 

Great  Northern  Telegraph,  of  Copenhagen 
I Halifax  and  Bermudas  Cable,  41  % 1st  Mori 
Debs.,  within  Nos.  1 to  1,300,  Red 

Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.  do.  4%  Cum.  Pref, 

Marooni’s  Wireless  Telegraph  .. 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  . 

Do.  do.  ao.  6 % Pref, 

National  Telephone,  Pref.  Stook 
Do.  do.  Del.  Stock 

Do.  do.  6 % Cum.  1st.  Pref,  . 

Do.  do,  6 % Cum.  2nd  PTef 

Do. 

Do. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb.  Stook 

Paciflo  A European  Tel.,  4 % Guar.  Deb-.,  1 to 

Reuter'B  ••  •• 

Telephone  Co.  of  Egypt,  41  % Deb.  Red. 

Bubmsrioe  CableB  Trust 

United  River  Plate  Telephone  ..  .. 

Do.  6%  Cum.  Pref.,  Nos.  I to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Sub.  T 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,980. . 

Do.  do.  4 % Deb.  Stock  Red 

West  India  and  Panama  Telegraph  .. 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Cum.  2nd  Pref. 

Do,  do.  6 % Debs.,  Nos.  I to  1,800 


do.  6 % Non-oum.  8rd  P.,1  to  260,000 
do.  81  % Deb.  Stook  Red, 
do.  4 % Deb.  Stook  Red.  .. 


i-  1 
107  108 i 

1201 — 1224 
10i-  11 
101-  10? 
6|-  6g 
98  —100 
100  —102 
18-  14 

Ifs-  1 
b74-  981 
100  -102 
78-  «4 

101  —103 
129  —132 

6i§  — 

&i7s — 6fl 
11  - 18 
10O  -102 

131  - 131 
103  -105 
i\-  « 

82-  91 
8—9 

102  — If 4 


Closing 
Qnotations  1 

Dec.  7th.  | 

Business  done 
week  ended 

Deo.  7th, 

1909.  1 

Rise  + E 
or 

Fall  — pi 

3g  - 3* 

digbeet|Lowest. 

£ 

- 4 

100  108 

*»  1 

148  —146 

145 

96  — 98 

.. 

60  — 62 

166 

103  —101 

ioi 

21J  - 22  4 

22 

214 

101  -108 

75-  84 

87 

— 4 

864  - 884 

88 

8|-  9/, 

17  — 18 

a a 

8—84 

• • 

• • 

8-81 

. • 

1001-1021 

18  — 131 

• • 

100  -102 

181  - 134 

132? 

190  j| 

4 2 

841-  661 

86 

843 

a. 

102  -104 

103 

1024 

11?-  121 

124 

114 

102  —104 

102 

100  —102 

.. 

a. 

101-  10? 

10,1, 

+ k 

134-  14 

I8n5 

18J,J 

+ h 

30  - 31 

100  —102 

.. 

51  — 53 

61 

96  — 98 

77  - 79 

.. 

s-  ! 

•• 

lz  \ 

•• 

1064  -108 

1071 

105  S 

- 4 

1204-1221 

1214 

121 

101-  11 

104-  105 

• • 

• • 

6g-  68 

98  -100 
100  —102 

1614 

1002 

lg-  H 

• a 

874  - 894 

100  -102 

a . 

is-  84 

1011 

101  -103 

129  — 32 

1311 

+ 

7-71 

Vrt 

74 

51-  6-2 

lg  - lR 

82/6 

31/3 

+ A 

100  -102 

leg  - i3i 

leg 

18g 

108  -106 

S—  i 

’82 

T A 

82—  91 

9 

+ l1* 

8 - 9 

102  —101 

L 1 

1 - 

Yie  d 


s.  d. 
Nil. 

4 17  1 
6 9 7 


4 1 


6 8 4 
6 18  10 
1 16  2 
4 17 
4 18 
4 10 
6 9 
6 11 
6 14 
6 6 
2 8 11 
6 4 7 
4 8 3 
6 4 6 
4 0 11 
8 16  11 
6 14  3 
8 16  11 

8 18  6 

6 7 0 
4 5 9 
6 16  2 

4 8 8 


7 1 

4 1 

5 1 
N>1 

6 8 
6 6 
6 11 

5 2 

6 9 

5 10  , 

4 8 11 

8 10  0 
8 18  6 

6 5 9 
4 14  9 
4 9 11 
8 18  6 
4 18  9 
4 7 10 

4 7 6 

5 10  4 
4 6 11 

3 16  4 
8 18  6 

6 0 11 
8 16  2 

Nil 

6 9 9 
16  13  4 

4 16  2 


ELEJTRICAL  RATLWA.Y,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES 


640.000 

600.000 
973,230 
832,387 

30.000 

100,000 

60.000 
60,000 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 

283.000 
212,600 
138,301 
161,487 

1,478,668 

628,986 

100.000 
100,000 
600,000 
204,9401 

100,000 

1,(18,866 

60,000 

60,000 

140,976 

200,000 

126,0001 

196.0001 
187,610 

46,804 

860,000 

36.000 

40.000 
800.000 
491,223 

160.000 
910,168 

1,890  690 
554,665 
654,656 
1,480,000 
85,000 

100.0001 


/ Anglo-Argentine  Trams,  6 % Cum.  1st  Pref.,  1 to  I 
■j  640,000  » 

Do.  6 % 2nd  Pref.,  800,001  to  1,300,000 
uo  4 % Deb.  Stock 
Auckland  E.  TramB,  6 % 1st  Mort.  Deb.  Stock 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do,  do.  “A”  6%  Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  . . 

Do.  do.  6$  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stook  . . 

Do.  Prei.  Ord.  Btock 

Do.  6 % Cum.  Perp.  Prei.  Btook 

Do.  4*  % 1st  Mort.  Debs.,  1 to  6,260 
Do.  % Vancouver  Power  Debs.,  1 to  2,200 

British  Electric  Traction  

Do.  do.  6%  Cum.  Prei.  .. 

Do.  do.  5 % Perp.  Deb.  8tock 

Do.  do.  4*  % 2nd  Deb.  Stock  Red. 

British  Insulated  and  Helsby  Cables 
Do,  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. . 

British  Thomson-Houston  44  % 1st  Mort.  Debs.  . . 

( British  Westinghouse  6 % Pref.,  1 to  200,000  and  1 
{ 276,001  to  476,000  / 

Do,  do,  4 % Mort.  Deb.  Stock 

iBrowett,  Lindley  4 Co.,  Ord.  ..  ..  .. 

Do.  do.  6 % Cum.  Pref 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781  .. 

Do,  do.  Non-cum.  6 % Pref 

Do.  do.  44  % Perp.  Deb.  Stook 

Do.  do.  44  % Perp.  2nd  Deb.  Btock . . 

Calcutta  Trams,  1 to  187,610  . . . . • • ■ • 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,880. . 

Do.  44  % 1st  Deb.  Stock 

Callender’s  Cable  Construction  shares 

Do.  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Stock  Red. 

Cape  E.  Trams.,  1 to  491,222  

Castner-Kellner  Alkali,  1 to  460,000  

Do.  do.  44  % 1st  Mort.  Deb.  Stook 

Central  London  Railway,  Ord.  Btook  . 

Do.  do.  4 % Pref.  Stook 

Do.  do.  Def,  do. 

City  and  Sooth  London  Railway 
Crompton  4 Oo.,  Nos.  1 to  36,00®  . . .. 

Do.  6 % 1st  Mort.  Reg.  Debs.,  I to  1 

and  901  to  ll.Oeo  of  460  Red.  f 


' Nil 

Nil 

Nil 

Nil 


900  of  4100,  and  I 


6 % 


4 % 

6 % 

6 % 

20  % 

20  % 

6 % 

6 % 

7 % 

7 % 

7 % 

7 % 

6 % 

6 % 

4 % 

4 % 

64% 

54% 

8 % 

8 % 

6 % 

6 % 

6 % 

6 % 

44% 

44% 

44% 

44% 

Nil 

Nil 

8 % 

14% 

6 % 

5 % 

44% 

44% 

10  % 

10  % 

6 % 

6 % 

44% 

44% 

44% 

44% 

Nil 

Nil 

4 % 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

44% 

44% 

44% 

4% 

6 % 

4% 

6 % 

6 > 

44% 

44% 

16  % 

16  % 

6 % 

5 % 

44% 

44% 

Nil 

Nil 

12  % 

124% 

44% 

4 % 

8 % 

8*% 

4 % 

4 % 

2 % 

24% 

2*% 

4% 

6 % 

6 % 

e % 

6 % 

4,7*-  4)S 
41-  44 
904  -92 
103  —106 
48-  41 
l.V-  1,’S, 
2-  11 
ll—  21 
3|-  3j 
24—  34 

96  — 99 
143  —148 
121  125 

100  -109 

102  -10  4 
102,’.  -1044 

8-  1 
24-  24 
84  87 

CO  65 
7 - 74 
6*-  64 

103  176 
89  — 94 

i-  i 

48  — 52 

14/6  to  lik 
0 - i 

0 - 4 

11  — 46 

27  — 31 

14-  r, 

4y  — 6 

101  —101 
,0  — 103 

«*- 

106  -107 
A-  1% 
24-  21 
106  -109 
61  - 63 
B4  — Hi 
44  - 46 
294-  IO.5 

4-  1 

90  — 98 


4*- 

41- 

904 

103 

4g 

l,V 


1|- 


- m 

- 44 

- 92 
-106 

- 43 
* li"i 

U 


• 34 
■ 99 
145 
124 

-110 

•104 

-105 

1 

a 

- 87 

• 15 

- 74 

- 64 
-100 

- 94 


24- 
96  - 
11  - 
120  - 
107  - 
102  - 
102  - 
8- 
2 i- 

84  • 

60  - 
7 - 
64- 
103 
84  • 

8—  8 
48  - 62 
A-  1* 
14/6  to  16/6 
0 - 4 

0 - 4 

41  — 46 
27  - 81 
44-  5 
43—  5 

101  -104 
10  - 10i 
61-  6« 
106  - 107 

A 

2A-  2^ 

106  - 109 
61  — 68 
8l  — t6 
44  - 46 
90 J - 811 
1 t 
90-98 


91/101 

90:- 

6 2 4 

87/6 

6 11  1 

912 

9H 

4 7 6 

4 14  4 

93/9 

92/6 

. , 

4 3 9 

8 19  2 

87  6 8 

16  1 4 

7 10  11 

6 14  8 

5 14  7 

-24 

5 10  4 

123 

—1 

1 16  9 

1084 

4 11  9 

4 6 7 

1044 

4 6 2 

16/3 

13/9 

Nil 

53/9 

59,6 

+ h 

6 0 0 

864 

624 

7* 

6 14  11 

62* 

7 10  0 
6 13  4 

t| 

4 11  8 

10i 

4 4 11 

4 16  9 

Nil 

7 13  10 

Nil 

Nil 

Nil 

Nl, 

9 16  8 
11  10  2 

97/6 

92/8 

4 lO  0 

6 U 0 

4 6 7 

io 

6 19  4 

4 8 11 

4 4 1 

4/8 

Mi 

45/6 

14/* 

+ 

6 12  8 

1072 

3 13  6 

6)4 

5 Ji  2 

Hi 

4 13  0 

5 8 8 

91 

30 

+ i 

4 in  sj 

15  1 8 

•• 

•• 

6 7 6 

• oniess  otherwise  stated,  all  snares  are  fully  paid,  1 A pi  rlod  of  nine  montbi. 
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THE  ELECTRICAL  REVIEW.  [Voi.  65.  no.  1,672,  dbobmbbb  io,  1909 


S3  ARE  LIST  OF  ELECTRICAL  COMPANIEB.-tamiinturf,) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL 


COMPANIES.— (OtmttntMd) 


Present 

Isene, 


160,000 
806  000 
271,030 
60,000 
99,261 
17.189 
807,895 
67,720 
112,100 
81,890 
26,000 
1)0,000 

78.000 

96.000 

80.000 
40,000 

40.000 
160,000 

60.000 
87,600 
10,000 

600,070 

899,980 

126,000 

1,881,000 

6,782,062 

2,640,914 

8,286,000 

891,387 

814,016 

600,000 

696.600 
10,823,200 
$9,000,000 

246,500 

946.600 

245.000 
87,860 

140.0001 
1,000,000 
2,800,000 
4,900,000 

66,666 

66,666 

245,495 


NAME. 


Diok,  Kerr  & Go.,  1 to  260,000  

Do.  do.  6 % Com.  Pref.,  1 to  806,000  . . 

Do.  do  44  % Deb.  Stook 

Dublin  United  Trams.  (1896),  6 % Prel.,  1 to  60,000 
Edison  & Swan  Utd.,  “ A ” shs.,  £8  pd.,  1 to  99,261 
Do.  “ A ” shareB,  01—017,189 

Do.  4 % Deb.  Stook  Bed.  . . 

Do.  6 % 2nd  Deb.  Btock  Prov.  Certs,  all  pd 

Eleotrio  Construction,  1 to  112,100 

Do,  do.  7%  Cum.  Pref.,  1 to  81,890. 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

Do.  do  4 % Mort  Deb 

Gt.  N.  & City  Bail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 
Greenwood  & Batley,  7 % Cum.  Pref.  . . 

Do.  do.  6 % Mort.  Debs. 

Henley'B  (W.  T.),  Telegraph  Works,  Ord,  .. 

Do.  do.  4i  % Pref. 

Do.  do,  44  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-percha  & Telegraph  Works 

(Liverpool  Overhead  Railway,  Ord 

f Do.  do.  Pref.,  fully  paid 

London  United  Trams.  (1901),  1 to  60,007  . . 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . 

Metropolitan  Consolidated  

Do.  Surplus  Lands 

Do.  Distriot 

Metropolitan  Eleotrio  Trams.,  Ord 

Do.  do.  Defd 

Do.  do.  6 % Cum.  Pref.  . 

Do.  do.  44  % Deb.  Stook  Bed 

Mexico  Trams  Co.,  Common  Stock  . . 

Do.  1st  Mort.  60-year  6%  Gld.  Bds 

Potteries  Electric  Traction  

Do.  6 % Cum.  Pref 

Do.  4J  % Deb.  Stock 

Telegraph  Construction  and  Maintenance  . . 

Do.  4%  Deb.  Bds.,  1 to  1,600  Bed.,  1909 
Underground  Electric  Railway,  6%  Prior  Lien 

Do.  do.  44%  Bonds.. 

Do.  do.  6%  Income  Bonds 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116, l™ 
Do.  6 % C.P.,  80,001  to  80,000  & 125,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stook  


Stook 

or 

Share, 


1 

1 

100 

10 

6 

5 

100 

100 

2 

2 

10 

Stook 

10 

10 

100 

6 
6 

Stook 

10 

10 

10 

10 

10 

10 

100 

100 

100 

100 

1 

1 

1 

100 


1 

1 

100 

12 

100 


Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Nov.  80th. 

Closing 

Quotations 

Dec.  7th. 

Business  done 
week  ended 

Dec.  7th,  1909. 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  cent. 

1905. 

1906 

1907. 

1908. 

Highest 

Lowest. 

a ■ 

10  % 

10  % 

10  % 

10  % 

1 ~ 14 

1 - 14 

ft  17  9 

8 % 

6 % 

6 % 

6 % 

1 - 14 

1 - 14 

/i  (S  g 

44% 

*1% 

44% 

44% 

100  -103 

100  —108 

475 

6 % 

6 % 

6 % 

6 % 

123-  13f 

122 — 132 

4 7 8 

lit 

at 

w>% 

14% 

24% 

32 — 

i - 14 

t- 1 1 

18/9 

- A 

3i  18  0 
8 ft  ft 

4 % 

4 % 

4 % 

4 % 

66  - 71 

66  — 71 

fi  IQ  i 

5 % 

6 % 

b % 

6 % 

81  — 84 

81  — 84 

5 iq  1 

Nil 

Nil 

Nil 

Nil 

1-  8 

il- 

6/9 

1 

Nil  . 

l % 

7 % 

7 % 

7 % 

14-  n 

14-  11 

26/8 

6 

10  4 0 

5 % 

6 % 

5 % 

5 % 

8-84 

8-84 

5 17  § 

4 % 

4 % 

4 % 

4 % 

83—87 

83  - 87 

4 12  0 

7 ^ 

55 

4% 
7 % 

Nil 

8-  1 

10i—  102 

lo| — 102 

6 18  4 
6 10  8 

5 % 

6 % 

b % 

6 % 

192  —1031 

102  —103 

4 1ft  IQ 

1?% 

16  % 

16% 

15  % 

12  — 12| 

12  - 12f 

12  2 

6 17  8 

14% 

*4% 

44% 

44% 

64-  64 

54-54 

4 1 lo 

14% 

44% 

44% 

44% 

104  —106 

104  -106 

4 4 1 £ 

10% 

l°% 

10  % 

10  % 

15|-  164 

162  - 164 

16ft 

6 13 

Nil 

Nil 

4% 

Nil 

?-  I 

i-  i 

Nil  ~ 

5 % 

6 % 

6 % 

5 % 

44-5 

44—  5 

10  0 0 

3 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

Nil 

3 % 

B % 

3 % 

Nil 

14-  2n 

14-  24 

Nil 

5 % 

6 % 

5 % 

3T/o 

2|-  4 

21-  22 

— h 

18  12  8 

4 70 

4 % 

% 

4 % 

63  — 66 

62  — 65 

634 

622 

—1 

6 8 1 

21% 

4_% 

4% 

4% 

864-  37 

38f-  391 

391 

881 

+21 

16  5 

2g% 

2f% 

n% 

2|% 

64  — 66 

6s  - 67 

+1 

4 2 1 

Nil 

Nil 

Nil 

Nil 

16  - 164 

171-  172 

172 

i6 

+11 

Nil 

Nil 

Nil 

Nil 

44% 

Nil 

jfc 

ki-  44 

6 10  11 
Nil 

5 % 

<>  % 

5 % 

5 % 

II-  4? 

6 3 1 

*4% 

44% 

44% 

44% 

93  — 96 

93-96 

4 13  9 

125  —127 

124  —126 

126 

1254 

—1 

6 % 

91  — 93 

91  — 93 

92 

914 

5 7 6 

1 % 

i % 

4 % 

Nil 

4-  § 

6% 

6 % 

5 % 

5 % 

»-  1 

6 i*7  11 

44% 

*1% 

44% 

44% 

84  — 87 

84  - 87 

6 3 6 

15  % 

l5.  % 

174% 

15  % 

844  - 86 

344  - 36 

35 

314 

5 0 0 

4 % 

4 % 

4 % 

4 % 

101  -101 

101  -103 

8 18  1 

5 % 

100  —101 

100  —101 

100 

4 19  0 

a. 

.. 

.. 

44% 

86  — 88 

86  — 88 

87| 

5 2 3 

. . 

, . 

31  — S3 

CO 

0 

1 

CO 

— 1 

Nil 

Nil 

10  % 

Nil 

1-  1 

1-  4 

Nil 

.. 

6 % 

6 % 

if-  21 

l|-  21 

2 8 4 

4 % 

4 % 

4 % 

4 % 

72  — 77  xd 

72  - 77 

.. 

6 1 3 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 

70.000 
80,449 

9,661 
8 16,876 

80.000 
80,000 
80,000 

446,736 

49,486 

176,000f 

70,695 

40.000 
400,000; 
800,000 

60.000 
60,000 

260,000 

40.000 

66.000 

400,0001 

400.000 
80,000 
80,000 

430.600 
18,160,000 

10,000 

10,000 

90.000 

16.000 
$1,876,000 

21,000 

90.000 

111,000 

70.000 
882,855 
200,000 

76,121 

286,000 

248.0001 
$6,000,000 
18,686,000 
$2,400,000 
$12,000,000 

260,000 

180,491 

187.600 

126.600 
10,862 

20.000 

60,000 

119,694 

100,000 

200,000 

40.000 

20.000 

160.0002 
12,000 
66,000 

120,000 

142,968 

224,620 

80,000 

60,000 

275.000 

608.000 

110,000 

61,279 


Bromley  (Kent)  E.L.  & P„  1 to  15,000 

Do.  do.  4J  % 1st.  deb.  stock  .. 

Brompton  & Kens.  Elec.  Lt.  Sup.,  Ord.,  1 to  20,000 
_ P°-  do,  7 % Cum.  Pref 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Electrioity  Supply 

Do.  do.  do.  4J  % Cum.  Prel 

Do.  “ City  Undertaking  ” 44  % Cum.  Prf 
Do.  do.  4 % Deb.  Stook  Red. 

Chelsea  Electrioity  Supply,  Ord. 

do.  44  % Deb.  Stock  Red.  . 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,69 
Do.  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk.,  Scrip,  (iss.  at  116)  all  pd 
Do.  44%  2nd.  Db.  Stk.,  Prov.Crts.,  allpd 
County  of  Durham  Electrical  Power,  Ord.  . . 

Do.  do.  do.  6 % Pref.  . 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44%  Deb.  Stock 

Do.  do.  44%  2nd.  Deb.  Stook  .. 

Edmundson's  Eleotrio  Corporation,  Ord.  Shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev.Co.of  Ontario,  5%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,008  .. 

Do.  44  % 1st  Deb.  Stook  

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6%  Gold  Bnds.  ..  V. 
Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

Do.  do.  do  6 % Pref.  .. 

Do.  do.  4 % 1st  Mort,  Deb.  Stk.  Red. 

Metropolitan  Eleotrio  Supply,  I to  100,000 
Do.  44  % Cum.  Pref,  1— 71,106  .. 

Do.  44  % 1st  Mort.  Deben.  Stock 

Do.  84  % Mort.  DeDen.  Stock  Redem.  Stock 

Mexican  Electric  Light  Co..  5%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.GoldBnds. 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb. 

Newoastle-on-Tyne,  1 to  187,600  

Do.  6%  Pref.,  1 to  137.600  .. 

( North  Metropolitan  Electric  Power  Supply  Co., ) 

1 6 % Mortgages  (Red.),  Nos.  1 to  1,266  ] 

Notting  Hill  Eleotrio  Lighting . . ,,  ..  , 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stock 

River  Plate  Elcty.  Co.  Ord.  Nos.  1 to  120,507 
Do.  do.  6%  Non  Cum.  Pref.  Nos. 1 to  100,000 

Do.  do.  6%  Deb.  Stk.  Bed 

St,  JameB’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Red.  .. 

8roitbfleld  Markets  Eleotrio  Supply,  Ord.  ..  ,. 

South  London  Eleotrio  Supply,  Ord 

South  Met.  Eleo,  Lt.  & Power,  Ord.  ..  ..  , 

Do.  do.  7 % Pref 

„ v go-  do.  44  % 1st  Deb.  Btk, 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Red, 

Victoria  FbIIb  Power  Co.,  Pref.  Nos.  1 to  800,000  . . 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref,  Re- 

duced from  6%  since  81st  Deo,,  1906) 

* Unless  otherwise  stated,  all  shares  are  folly  paid, 


VI 

4 % 


12  % 
44% 


64% 

54% 

44-  41 

44% 

44% 

91  — 94 

10  % 

10  % 

84-  74 

7 % 

7 % 

64-  74 

4 % 

4 % 

96  — 99 

6 % 

5 % 

8|-  44 
44—  4§ 

44% 

44% 

44% 

44% 

8i-  4t 

4 % 
44% 

1 % 

98  -101 

44% 

82-  31 

44% 

44% 

100  —103 

6 % 

6 % 

91-  102 

6 % 

6 % 

llg  — 122 

6 % 

6 % 

121  —124 

44% 

44% 

100  —103 

2 % 

14-  2 

6 % 

6 % 

22-  3| 

6 % 

934-  954 

6 % 

b % 

74-  8 

6 % 

6 % 

102-  114 

44% 

44% 

105  —108 

44% 

44% 

98  -101 

Nil 

Nil 

Nil 

Nil 

TT 

44% 

44% 

57  — 60 

5 % 

91  - 91 

64% 

64% 

42-  41 

5 % 

6 % 

44-  62 

44% 

44% 

97  -100 

84% 

84% 

6|-  7J 

5 % 

101  -103 

10  % 

8 % 

7-74 

4 % 

4 % 

95  — 98 

24% 

3 % 

IS-  2 

6 % 

6 % 

4| — 6J 

35 

4 % 

6 % 

92  — 95 
82-  4i 

44% 

44% 

42-  6 

44% 

44% 

106  -109 

84% 

34% 

834  - 864 

6 % 

b % 

804-  82) 

. . 

34% 

714-  734 

7 % 

102  —106 

6 % 

81  — 86 

44% 

44% 

98  -100 

8 % 

24% 

4 - 44 

6 % 

b % 

4-  44 
98  — 100 

74% 

7 % 

12J—  181 

7 % 

6 - 64 

4 % 

4 % 

95  — 98 

6 % 

8 % 

14-  12 

6 % 

6 % 

1.A-  l.7. 

6 % 

b % 

103  —106 

10  % 

10  % 

84-  9 

7 % 

7 % 

7-74 

84% 

34% 

84—88 

Nil 

Nil 

12-  12 

4 % 

6 % 

22-  B 

24% 

24% 

in — ft 

7 % 
44% 

44% 

% 
1 1 
!r 

6 % 

6 % 

2-  3 

6 % 

6 % 

li-  12 

44% 

44% 

744  - 784 

b % 

1-  }2 

‘2*1 

l»  % 

8s-  81 

44% 

5-64 

41- 

4J 

+ 2 

91  - 

94 

7 - 

74 

+ 1 

7 - 

74 

+ i 

97  - 

100 

32- 

41 

( m 

41- 

42 

82- 

41 

98  - 

101 

32  - 

3S 

100  - 

103 

101  - 

102 

162 

10  ft 

+ 1 

111- 

12| 

121  - 

124 

100  - 

103 

1622 

l66| 

14- 

2 

22- 

32 

93)- 

95) 

, . 

74- 

8 

7! 

102- 

US 

10J 

106  - 

108 

93  - 

101 

160 

1 1 

6 

V 

-4 

57  - 

60 

91  - 

94 

43- 

43 

42- 

53 

97  - 

100 

62- 

71 

101  - 

103 

7 - 

74 

7A 

95  - 

98 

i§- 

2 

. , 

4l- 

62 

92  - 

95 

M 

32- 

41 

77/6 

42- 

& 

9b/- 

106  — 

109 

107 

106 

834  - 

864 

854 

844 

81  — 

83 

82| 

09  — 

71 

7 1 

70 

—2* 

101  — 

105 

—1 

85  - 

87 

61 1 

85 

+1 

98  - 

100 

4 

44 

4 — 

44 

98  - 

100 

121- 

131 

6 — 

64 

95  - 

98 

14- 

12 

— 

2 S/3 

103  — 

LOG 

84- 

9 

7 — 

74 

. . 

84  — 

88 

IK- 

JA 

39/44 

31/ ) 

+ i°a 

82- 

8 

— 

1A- 

1ft 

100  — 

.08 

3 

u — 

. 

744- 

784 

K 

17/6 

83- 

8* 

82 

84 

5 — 

64 

63 

644 

.. 

6 15  9 
4 13  9 

6 13  4 
4 13  4 

4 0 10 

5 17  8 
4 14  9 

6 6 11 
B 19  8 
6 16 
4 7 
6 11 
4 12 
4 0 

4 7 

5 0 
8 

4 

5 

7 10 
3 4 
9 1 
Nil 
Nil 

7 10  0 

6 6 6 
6 12  10 
4 13  0 
4 10  0 
6 13  4 
4 17  1 
6 4 1 
4 1 8 
4 8 11 
6 17  1 
4 4 8 
6 17  8 


10 

4 2 7 
4 0 11 
6 0 6 

4 18  7 
6 13  4 

5 14  11 

4 10  0 
2 16  1 

5 10  2 


6 6 

6 7 
4 1 

4 18 
6 19 

4 14 
6 7 

5 11 
8 19 

Nil 

6 13  4 
4 8 11 
6 17  11 

4 7 6 
26  6 8 
14  5 4 

6 14  6 
6 6 

5 12 


4 1 19 


f Quotations  on  Liverpool  Stook  Bxohange. 


Interim  Dividend, 


Bank  rate  of  Discount  5 nor  cent..  October  22nd.  1909 
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ELECTRIC  TRAMWAY  COSTING  AND 
STATISTICS. 


[communicated.] 

Teamway  Costing  may  be  said  to  belong  to  that  category  or 
group  of  accounts  whose  technical  appellation  is  Operating 
Costs.  Costing  is  a generic  term,  and  is  usually  preceded  by 
a qualification  according  to  the  description  of  undertaking  to 
which  it  is  applied.  Systems  of  Operating  Costs  are  simple 
in  construction,  whilst  the  collation  of  the  necessary 
material,  its  classification,  and  the  mode  of  its  presentation, 
are  in  practice  free  from  difficulty. 

All  Operating  Costs  possess  a standard  or  unit  of  measure 
into  which  they  are  converted.  The  recognised  unit  of  cost 
in  an  electric  tramway  undertaking  is  the  car-mile,  in  terms 
of  which  all  revenue  income  and  expenditure  for  uniform 
periods  are  calculated  and  expressed. 


Schedule  1. 

Btores  Received  Book. 


Date 

received,  j 

Stores 

Ledger  folio. 

Supplier. 

Description. 

No.  or 
weight. 

Price. 

p 

p 

o 

2 

<3 

Total. 

1 j 

i 

Schedule  2. 


Stores  Issued  Book. 


Schedule  3 


Stores  Ledger. 


Received. 


I 

a 


S3 

« o 


a o 


< ■ 


(Description  of  stores.) 

Issued. 


C 5. 
© 


Schedule  4. 


Stobe8  Requisition. 


N). 


Department. 


Date. 


To  the  Storekeeper. 

Please  supply  the  following  materials. 

(Signature.) 


Description. 

No  or 
weight. 

Columns  for  nse  of  Storekeeper. 
AUo-  No  or  h-olio  ol 

cation.  weight  Price.  Amount, 

supplied.  Bool 

| 

- 

Schedule  5. 

Statement  ok  Goods  taken  into  Stores. 

For  the  ending 19  . 

Date.  Supplier. 

Particulars.  Amount.  Total.  Remarks. 

Schedule  6. 


Stores  Statement. 

For  the  ended... 


.19 


Stores  reoeived. 


! Stores  issued. 


Allocation  of  issues. 
Operation. 


© o 

2 -f 
M _ 


Stock  on  band  brought 
forward  from  imme- 
diately preceding 
period. 

Stores  taken  into  stock 
during  the  period, 
as  per  statement 
attached. 


Stock  on 
hand. 


Total  . . 


Allocation  op  Stores  ( continued ). 

Generation. 


® 6 

Repairs  and  maintenance  of 

Fuel. 

Water,  oil,  wa 
and  engine-roi 
stores. 

Power 

house 

buildings. 

Engines  and 
boilers. 

Dynamos, 
exciters,  &c. 

Other 

machinery  & 
instruments. 

Accumu- 
lators, &c. 

Total. 

Allocation  of  Stores  ( continued ). 


Distribu'ion. 


Repairs  and  main- 
tenance of— 


Buildings. 


p.  © 


a c 

© S 
a c 
a 

© .« 
> o 
O V 
^ © 


■S  C 


' 


Repairs  and  main- 
tenance of  otfic.es, 
car  sheds,  stores  and 
other  buildings, 
excluding  power 
house  buildings. 


Permanent  way. 


Repairs  and 
maintenance. 


Os 

0 


Allocation  op  Stores  ( continutd ). 


Cars  and  cir  equipments. 

CO 

"5  "T 

© 

Repairs  and  maintenance. 

Inspection. 

Car  bodies.  1 

| 

Motors  and 
controllers. 

Trucks  and 
gear. 

Axles  and 
wheels. 

Trolley  poles 
and  wheels 

Lighiing 

equipments 

Total. 

Capita 
(As  per  de 
attache 

* 

© 

fab 

60 

< 

j 

Schedule  7. 

Wages  Pay  Bill  and  allocation  for  the  week  eDded. 


19 


Allocation. 

* 

Operation. 

© 

© 

£ 

© 

S 

r> 

S3  2 

'Zi  j. 
P U 

c i c 2 

efl  oS  Q 

u 

a 

« 

2 

< 

X - 

© 

11 

-I 

§ s 
© % 
£.2 
£ 

p-  ® 

s| 

si 

Pointsmi 
car  and  ti 
cleaners, 
sundry  lal 

| 

o 

1 

• 

1 

Allocation  ( continued ). 


Generation. 


Repairs  and  maintenance  of 


G “ 
J3  O 

>-  "3 


\ j? 


■ - O 

a 


g 2 1 


s •= 


A a 

~ - 


© s 

C co 

* 2 

© - 

o § 


Distribution. 

Repairs  and 
maintenance  of 


1!  Jill 

-S  g,  c 3 0* 

© O <?  fC 

JC  Si  | ‘3  rCr  c 

O Z 9 J?  * 
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Allocation  ( continued ). 


Buildings. 


S g 


'O  - * 

rt  18  « ® 

i|g£ 


O Dro  ft^S 
® bjO^ 


c6  © 

ft  a 

© cd 

05  e 


;sI.S.g 

'4®!  1 

r;  M © 

•55  ° a)  -G 


Perm.  way. 


Cars  and  ear  equipments. 


Repairs  and 
maintenance. 


U a 
O'S 


Repairs  and  main 

fcenance. 

T3  m 

© 

£ 

a j-i 

ci  © 

§ . 

,d  . 

35 

o a/ 

ft  01 

g“e 

o 

o 

.o 

SSo 

ss 

J22 

1©  be 

C/5  05 

iJJ 

S| 

be  2* 

EH 

o 

° c 

3 c 

3 

u 

M £ 
< 

81 
EH  CS 

*5 


cd  ed 
"3 


Schedule  8. 

Salaries  Pay  Bill  for  the 


ended 19 


Allocation. 


Capital,  as 
per  alloca-  | 
n.t  foot.  | 

Generation. 

Distribution. 

Operation. 

Cars  and  car  ! 
equipments 

Buildings. 

Permanent 

way. 

• . . - v -i 

Schedule  9. 

Comparative  Summary  of  Income  and  Expenditure  for 
ended 19  . 

Income. 


Route. 


For  corres- 
ponding period 
of 

ended 


03  I o 


c/5 

ftS 

'©  g 

© 

05 


For 

ended 


CO 


© 


o 


^ w ft 

O tu  co  1_ 

C +*  c 

o « 5 c [■• 

Z M ® £ © JjzS 

<« ; g § 03  o 3 * 

l ZiJ  a 


Increase. 


Decrease. 


O be 
. fi 
o © 


© © 
05  . 


Traffic 

Receipts 


Sentry 

Receipts 


Total  for 

28  days 

Brought  for- 
ward from 
immediately 
preceding 
period. 


Total  to  date 


Balance  at 
date 


© i<_  a; 
72  O bD 

S • ~ 

7 0© 

« 


© 

S © 

05 


I i 


Expenditure. 


Description. 

For  corres- 
ponding period 
of 

en  ied 

For 

ended 

Increase. 

Decrease. 

Amount. 

Per 

car-mile. 

Amount. 

Per 

car-mile. 

Amount. 

Per 

car-mile. 

Amount. 

Per 

car-mile. 

Operation  . . 
Generation. . 
Distribution 

Buildings  . . 
Perm,  way  . . 
Cars  and  car 
equipment 
Administra- 
tion and 
general 

Total  for 

28  days 

Brought  for 
ward  from 
immediately 
preceding 
period. 


Total  to  date 


Balance  at 
date 


Schedule  9. 

Cost  Statement  and  Statistics  for 


Description. 


(<t)  Operation— 

Inspectors’  wages 

Clerks  and  storekeepers’  wages 
Drivers  and  conductors’  wages  . . 

Point  boyB,  ear  and  track  cleaners,  and 
other  wages 


ended 19 


Per  car-mile. 

This  | Last 
year,  j year. 


Salaries 

Stores 

Water 

Light 

Sundries 


Total 


(b)  Generation  — 

Wages 

Salaries 

Fuel  

Oil,  waste,  water  and  engine  room  stores 
Repairs  and  maintenance  — 

Power  station  buildings  wages. 


Engines  and  boilers 

Dynamos,  transformers, 
motors,  &c. 

Other  machinery, 
instruments,  &c. 
Accumulators 


Sundries 


stores 
wages. . 
stores. . 
wages. . 
stores. . 
wages. . 
stores. . 
wages. . 
stores. . 


Total 


or 

(c)  Purchase  oe  Energy — 

(Particulars.) 

1 

-r 

Total 

| 

Forward  

| 

Schedule  9. 

* 

Per  car-mile. 

Description. 

1 

* 

c3 

This 

^ ! year. 

Last 

year. 

Forward 

Distribution  — 

W ages 

Salaries 

Stores  

Repairs  and  maintenance — 

Sub-stations  and  plant  wages 

stores  .... 

Overhead  equipment  wages 

stores 

Cables  and  section  boxes  wages 

stores 

Sundries 

■ 

| 

Total  ..  .. 

1 1 

! i 

Buildings  (excluding  Power  Station) — 

Wages 

Salaries 

Stores 

! ! 

Total 

I 

Permanent  Way — 

Salaries 

Ordinary  maintenance  wages 

stores 

Renewals  wages  .... 

stores 

Total  . . .. 

Forward  

Revenue  income,  it  may  be  stated  here,  is  income,  the 
equivalent  of  which  is  not  payable  by  the  undertaking,  and 
revenue  expenditure  as  distinguished  from  that  of  capital  is 
expenditure  from  which  the  equivalent  is  not  receivable  by 
the  undertaking. 

Stores,  Wages  and  Indirect  Charges  may  he  said  to  embrace 
comprehensively  all  the  data  required  for  the  preparation  of 
an  electric  tramway  cost  return.  The  usual  accounting 
method  of  dealing  with  stores  is  to  debit  a stores  account 
with  the  stores  received  and  to  credit  the  supplier  with  the 
purchase.  The  stores  received  are  entered  in  the  Stores 
Received  Rook  (Schedule  1),  and  the  stores  issued  in  the 
Stores  Issued  Book  (Schedule  2).  The  former  book  is 
posted  to  the  debit  and  the  latter  to  the  credit  of  appro- 
priate accounts  raised  in  the  Stores  Ledger  (Schedule  3), 
the  total  of  the  balances  of  the  various  stores  accounts 


indicating  the  value  of  the  stores  on  hand.  Stores,  naturally , 
are  only  issued  upon  the  production  of,  and  in  exchange  foi, 
properly  authenticated  requisitions,  as  per  Schedule  4. 

Periodically — say  every  four  weeks  or  2b  days,  or  loi 
any  other  adopted  period— a statement,  showing  on  the 
one  hand  the  stores  received  and  taken  into  stock, 
and  on  the  other  the  stores  issued,  is  prepared,  the 
form  of  which  may  be  as  per  Schedules  5 and  6.  The 
information  for  the  supply  of  the  columns  on  the  left-hand 
side — that  is,  goods  received — and  the  information  for  the 
columns  on  the  right-hand  side — that  is,  goods  issued— maj 
be  obtained  readily  from  the  Stores  deceived  and  Stores 
Issued  books.  The  balance  of  the  statement,  when  the 
receipts  exceed  the  issues,  represents  the  book  value  of  t e 

stores  in  hand.  , 

The  wages  sheet  is  prepared  weekly,  of  course,  from  tne 
time  sheets  and  other  sources,  and  may  be  in  the  form  of 
Schedule  7. 

Schedule  9. 


Description. 


Per  car-mile. 


This  Last 
year.  year. 


Forward 

Cars  and  Car  Equipments— 

Wages 

Salaries 

Repairs  and  maintenance— 

Car  bodies  wages 

stores. 

Motors  and  controllers  wages. 

stores. 

Trucks  and  gear  wages. 

stores • 

Axles  and  wheels  wages. 

stores. 

Trolley  poles  and  wheels  wages. 

stores . 

Lighting  equipments  wages. 

store  s . 

Sundries  

Total 


Administration  Charges  - 
(Chief  Office.) 
(Particulars) 


Total 


Aggregate  for  period 


Schedule  9. 


Statistical  Summary. 


Description. 

1 Route  mileage  of  lines  operated 

2.  Number  of  car-miles  run 

3.  „ car-hours  

4.  „ service  hours 

5.  Receipts  per  car-mile 

6.  „ per  car  per  day 

7.  „ per  route-mile 

8.  „ per  passenger 

9.  Expenditure  per  route-mile  ... 

10.  „ per  car- mile 

11.  „ per  passenger 

12.  Units  generated  and/or  purchased 

13.  „ sent  out  from  station  ... 

14.  „ uBed  in  offices  and  works 

15.  „ used  in  street  lighting  ... 

16.  „ sent  out  to  cars  

17.  „ per  car-mile  

18.  Maximum  demand  (kw.)  of  tricfion 

19.  Units  per  mile  ...  

car-tnilea 

20.  No.  of  car  miles  per  car-hour—  i.e., 

21.  Lost  mileage  


This 

year. 


Last 

year. 


ad 


Schedule  8 is  representative  of  the  salaries,  and  is 
monthly,  whilst  the  petty  cash  expenditure  is  subject  to 
analysis  on  Bimilar  lines.  For  the  reception  of  the  expendi- 
ture as  shown  by  the  periodical  wages,  salaries,  stores,  and 
petty  cash  allocations,  appropriate  accounts  are  raised  in 
ledger,  to  which  the  expenditure  is  posted  by  journal  entn 
debiting  the  various  accounts  to  which  the  differe 
of  expenditure  refer,  and  crediting  wages,  salaries,  or  store 
account,  as  the  case  may  be.  The  element  of  estimating  i 
ever  prominent  in  varying  degrees  in  costing,  and,  if  we  are 
to  impose  reasonable  limitations  upon  it,  some  a 
must  be  devoted  to  undue,  and  in  some  cases  absolutely 
useless,  disintegration  or  segregation  of  itemised  cost. 

The  cost  statement,  which  may  be  designed  as  per  form  ■ , 
is  compiled  from  the  wages,  salaries,  stores  and  petty  cash 
revenue  allocations,  and  is  therefore  merely  the  product  of 
the  tabulation  and  incorporation  of  the  revenue  lnforma- 
tion  contained  in  these  sheets  for  a uniform  period  with 
the  addition  of  the  head  office,  general  and  administrative 
charges,  which,  in  the  case  of  an  undertaking  which  is 
entirely  running,  can  be  readily  and  accurately  estimated. 

( To  be  continued.') 


THE  LOADING  OF  TELEPHONE  CABLE 
CIRCUITS. 


State  of  weather. 

First  week  

Second  week 

Third  week 

Fourth  week 

This  year. 

Last  year. 

No.  of  passeDgera  carried  at  each  fare. 

1 

1 

14  ' - 

2 

3 

This  year. 

Last  year. 

By  A.  W.  MARTIN. 

A paper  read  before  the  Institution  of  Post  Office  Eleotrical 
Engineers  on  January  11th  and  February  8th,  1909. 

Introduction. 

In  any  telephone  circuit  there  are  at  least  four  factors 
which  exert  a marked  influence  upon  the  transmission  of  the 
electric  impulses,  waves  or  rapidly  alternating  currents,  wine 
are  convertible  into  speech  by  means  of  a telephone  receiver. 
These  factors  are  : — 

(a)  Resistance. 

(7>)  Inductance. 

(c)  Electrostatic  capacity. 

(d)  Leakance  (reciprocal  of  insulation  resistance). 

• There  is  no  definite  relationship  between  these  quantities 
in  the  sense  that  if  three  be  known  the  fourth  can  be  deter- 
mined ; consequently,  the  investigation  of  their  joint  influ- 
ence upon  the  transmission  of  speech  is  a matter  of  some 
complexity.  It  is  not,  however,  so  complex  but  that  anyone 
acquainted  with  the  ordinary  laws  connecting  the  well-known 
electrical  quantities  may  follow  the  consideration  if  a little 
mathematical  knowledge  be  possessed. 

Four  quantities  have  been  named  above;  but  there  are 
others  not  so  obviously  included.  When  any  current  of 
varying  strength  —particularly  one  of  high  frequency  such 
as  a telephonic  current— flows  through  a circuit,  eddy 
currents  are  produced  in  any  mass  of  conducting  material 
near  the  main  conductor,  and  such  currents  react  upon  those 
producing  them  so  as  to  retard  tbe  rise  and  fall  in  strength. 
Again,  if  there  be  iron  near  tbe  main  conductor,  the  iron 
will  be  reversely  magnetised  with  each  alternation  of  the 
current,  and  for  every  cycle  through  which  the  magnetisation 
is  carried  there  will  be  a definite  hysteresis  loss  in  the  iron. 

So  far  as  the  main,  or  telephone,  circuit  is  concerned,  there 
is  a certain  loss  of  energy  due  to  eddy  currents  and  the 
hysteresis  in  the  iron.  It  should  be  noted  that  these  losses 
are  absolute  and  not  comparable  with  inductance  and  capacity 
effects  in  which  energy  is  stored,  not  lost.  The  energy  lost  in  any 
circuit  is  proportional  to  c2r,  where  c is  the  current  strength 
and  b the  resistance.  If  eddy  currents  and  hysteresis  losses 
prodace  the  same  effect  as  a resistance  in  limiting  the 
current  strength,  they  may  be  represented  by  a resist- 
ance, and,  clearly,  such  a so-called  resistance  is  an 
addition  to  the  ordinary  resistance  of  the  circuit  as  measured 
under  steady  current  conditions.  The  term  effective  resistance 
is  used  to  denote  ohmic  resistance  (or  that  offered  to  steady 
currents)  plus  that  due  to  the  effect  of  eddy  currents  and 
hysteresis. 
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In  any  ordinary  telephone  circuit  consisting  of  overhead, 
underground  or  submarine  wires  revolved;  without  special 
treatment,  the  effective  resistance  is  not  very  much  greater 
than  the  ohmic  resistance  ; indeed,  the  difference  is  so  small 
as  to  be  practically  negligible.  Do  not , however , imagine 
that  this  is  the  rase  where  inductance  or  loading  coils  are 
placed  m a circuit , or  where  inductance  is  increased  bg  coaling 
the  conductor  with  magnetic  material , such  as  a layer  (or 
layers)  of  iron  wire.  As  will  be  mentioned  later,  the  effective 
resistance  in  these  cases  is  vastly  different  from  the  ohmic  ; 
either  owing  to  the  presence  of  the  mass  of  iron  used  in  the 
loading  coils  and  the  copper  of  which  the  coils  are  formed,  or 
to  the  mass  of  iron  distributed  uniformly  over  the  conductor 
as  the  case  may  be. 

The  subject  of  effective  resistance  has  been  emphasised  early, 
because  it  is  a matter  of  the  utmost  importance,  and  is 
unfortunately  overlooked  by  many  observers.  Methods  of 
increasing  the  inductance  of  a circuit  are  not  difficult  to 
find  ; the  real  difficulty  is  to  devise  a method  of  introducing 
inductance  without  largely  increasing  the  effective 
resistance. 

In  circuits  free  from  iron,  the  inductance  may  be  regarded 
as  constant  for  all  currents  and  frequencies  ; but  if  iron  be 
present,  as  in  the  case  of  circuits  loaded  with  iron  core  coils, 
this  is  not  absolutely  true.  By  properly  selecting  the 
quality  and  arranging  the  quantity  of  iron  or  other  magnetic 
material  used,  a very  close  approximation  to  uniformity  of 
inductance  values  for  all  important  telephonic  frequencies 
may,  however,  be  obtained.  In  what  follows,  it  will  be 
understood  that  the  inductance  considered  is  that  measured 
at  the  frequency  assumed  in  the  particular  cases  ; but  it  may 
at  once  be  stated  that  for  all  frequencies  between  500  and 
2,000  per  second,  the  loading  coils  (with  or  without  iron) 
used  in  practice  are  constant  in  inductance  for  telephonic 
currents. 

Part  I. 


Any  treatise  on  algebra  dealing  with  exponential  and 
logarithmic  series  will  show  that,  if — 


6 “ 1 + 1 + jj  + |i.  + • • • &c’’ 


then  m l"x 


= M ^1 


. &C.j, 


. a2  x2  , as  x3 
+ ax  + -jj-  + -j-p  + 

where  m is  "a  constant. 

If  this  expression  bs  differentiated  with  respect  to  x,  then 

d (m  eax) 


dx 


= M ^ 


0 + a + a2  x + 


a3  x2  , a4  x3 


+ 


+ 


= M a ( 1 + ax  + 'l2-2''2  + al  ,/;3  + 
\ | 2 1 3 

= m atax. 


Li  ' JjT  *“■)’ 

a?  x‘  , a3  x6  0 \ 

. . . &c.J, 


I’ut  y — ne  "x,  and  the  following  relation  is  obtained — 

dy 


dx 


= ay. 


From  this  it  is  argued  that  when  the  rate  of  increase  of 
any  quantity,  y , with  respect  to  another,.*:,  is  proportional  to 
itself,  it  obeys  the  relation — 


y — M tax. 

If  a further  step  be  taken  and  the  expression  for  M enx  be 
differentiated  twice,  then — 


d2  if 

dx 2 


d (m  a enx) 
~ dx 


M a2  tnx, 


Let 

U = 

M tax  -f- 

n e 

ax 

then 

dy 

d.c  ~ 

M a bax 

— N 

ae  ax, 

and 

d2y 

d.c2  = 

M a2  tax 

+ N 

a2  u fW!, 

= 

a2  (m  eax 

' + 

N e ,lx), 

= 

a2  y. 

By  trial,  therefore,  it  is  seen  that— 

• 

V = 

M bax  + 

N e 

fix 

is  a solution  of  the  equation— 

&y  2 
fx2  = ay- 


(See  Boole’s  “ Differential  Equations,”  Second  Edition 
Chapter  IX,  page  194.) 

As  a matter  of  fact,  one  may  put  y equal  to  as  many  terms 
in  e as  one  pleases,  so  long  as  the  powers  to  which  e is  raised 
are  kept  equal  to  ax  and  — ax  respectively.  In  the  above 
expression  m stands  for  the  algebraic  sum  of  all  the  coefficients 
of  terms  in  tax  and  n represents  that  of  all  the  coefficients  of 
terms  in  e~ax. 

Proceeding  now  to  the  consideration  of  a telephone  cir- 
cuit, let  it  first  be  understood  that  every  sound  used  in 
normal  speech  is  composed  of  a number  of  superposed  sound 
waves.  Suppose  three  of  these  waves  to  be  as  shown  by 
a,  b and  c in  fig.  1,  the  resulting  wave  would  be  of  the  form 


shown  by  d.  It  is  unnecessary  here  to  enter  into  detail  as 
to  the  manner  of  converting  sound  waves  in  air  into  currents 
of  electricity,  of  varying  strength,  in  an  electric  circuit,  but 
it  is  essential  to  bear  in  mind  that  if  perfect  telephonic  trans- 
mission is  to  be  obtained,  the  circuit  must  be  capable  of 
transmitting  currents,  the  variation  in  the  strengths  of 
which,  if  plotted,  would  show  the  same  resultant  wave  form 
as  the  speech  wave  itself — such  as  d,  fig.  1.  The  variation  of 
telephonic  voltages  and  current  strengths  clearly  may  be 
assumed  to  obey  the  general  laws  for  periodic  e.m  k.’s  and 
currents  of  high  frequency. 

The  following  symbols  will  be  used  hereafter,  others  being 
employed  and  defined  as  required  : — 

R = effective  resistance  in  ohms  per  mile  of  loop. 
l ==  effective  inductance  in  henrys  per  mile  of  loop. 
k = electrostatic  capacity  in  farads  per  mile  wire  to  wire. 


or,  si  nee 


y = Meax, 

d2  y 2 
•’  = a2  y. 
dx 2 J 


This  is  all  very  straightforward  when  one  meets  with 
y = m cnx,  but  when  one  begins  with  an  equation  such  as — 

y*  y 2 

',/**- = ay> 

it  does  not  follow  that — 

y = M e"x  simply. 


s = leakance  in  mhos  per  mile  wire  to  wire.  (Or 
reciprocal  of  the  insulation  resistance  in 
ohms  per  mile  wire  to  wire.) 
p = 2 ?r  times  the  periodicity  per  second. 

In  fig.  2,  let  a B be  a looped  circuit  ; at  a let  there  be  a 
means  of  impressing  an  alternating  e.m.f.  Take  any 
extremely  small  length  of  the  loop— say,  at  p — and  call 
it  A x.  Suppose  that,  at  the  instant  considered,  the  upper 
wire  as  viewed  in  the  figure,  is  at  a positive,  and  the  lower 
at  a negative  potential  ; and,  that  the  dotted  lines  represent 
the  way  in  which  the  potentials  change  along  the  wires  of 
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the  loop  in  the  neighbourhood  of  p.  Next,  for  the  sake  of 
convenience,  imagine  the  short  length  A x to  be  re-drawn  on 
a very  enlarged  scale  as  in  figs.  3 and  4.  Consider,  first, 
fig.  3.  If  c be  the  instantaneous  current  strength  in  the 
length  of  loop  A x,  then  the  fall  of  potential  difference 


between  the  wires  in  the  direction  a to  b (see  fig.  2),  or  the  rise 
from  B to  A,  due  to  the  joint  f ffects  of  the  resistance  rAj:  and 

d c 

the  inductance  L A x,  will  be  C R A x + L A x — > 80 

that,  if  v be  the  difference  of  potential  at  the  right  end, 

that  at  the  left  will  bev-l-  | CR  + L - j A*.  As 

A x is  extremely  small,  no  grave  error  will  arise  if  it  be 
assumed  that  the  instantaneous  difference  of  potential 
between  the  upper  and  lower  wires  of  the  short  length  is  v, 


b to  A due  to  the  combined  effects  of  leakage  and  capacity,  will 

therefore  be  |sv  + K ^ ^ A x.  Again,  as  A.  e is  extremely 

small,  no  grave  error  will  arise  if  it  be  assumed  that  the 
instantaneous  current  strength  in  the  wires  of  the  short 
length  of  loop  is  c,  and  that  A c represents  the  small  change 
in  current  strength  between  the  ends  of  A z.  In  which  case 
and  considering  b to  A — 

ic  = (sv  + K'^)Al- 

A ° = S v + K <l  y nearly, 

A x dt 


and  if,  as  before,  A c be  made  less  than  any  assignable 
magnitude,  theD,  absolutely — 


rfc 

dx 


SV  + K 


d v 
~dT 


(2) 


It  is  from  the  equations  (1)  and  (2)  that  the  whole  theory 
of  telephonic  transmission,  so  far  as  lines,  at  least,  are  con- 
cerned, is  built  up. 

{To  be  continued .) 
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Fig.  3. 


and  that  A v represents  the  small  change  of  potential 
difference  between  the  ends  of  Az.  In  which  case,  and  con- 
sidering b to  a — 

AV  = (oe.+  I.  |p)  A*, 


A V 
Az 


= CR  + L 


d C 
dt 


nearly, 


and  if  A z be  made  less  than  any  assignable  magnitude  then, 
absolutely — 


d v „ „ , _ dc 
dx  dt 


(1) 


Now,  consider  fig.  4 ; where  the  length  A x is  the  same  as 
in  the  preceding  case.  The  leakance  between  the 
two  wires  will  be  sAz,  and  the  electrostatic  capacity 
KAr.  If  the  instantaneous  difference  of  potential 
between  the  wires  of  the  short  length  of  loop  be  v,  then 
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Fig.  4. 


the  current  leaking  across  the  dielectric  from  wire  to 
wire  will  be  v s A x.  In  addition  there  will  be  required 
a quantity  of  electricity  to  satisfy  the  electrostatic  capacity 
of  the  length  Ax,  and  this  quantity,  expressed  as  a 

dx 

current  strength,  is  equal  to  K A x If  c be  the  current 
at  the  right  end  of  the  short  length  of  loop,  then  that  at  the 
left  end  will  be  c + v + k The  decrease  of 

current  strength  from  a towards  b (see  fig.  2),  or  the  increase  from 


PROCEEDINGS  OF  INSTITUTIONS. 


Experiments  on  Single  and  Stranded  Low-Tension  Fuses. 

By  W.  T.  Maccall,  A.M.I.E.E. 

( Abstract  of  paper  read  before  the  Institution  of  Electrical 
Engineers  at  Leeds,  November  17th,  1909.) 

For  a single-wire  fuse  the  usual  formula  is  that  due  to  Sir 
William  Preece,  viz. : — 

c — k . D", 

where — 

c = fusing  current  in  amperes ; 
d ==  diameter  of  wire  in  inches  ; 
k — constant  for  any  particular  metal  or  alloy, 

its  value  being  about  10,244  for  copper,  1,642  for  tin,  and  1,379  for 
lead. 

These  constants  are  proportional  to  V t k/p, 
where — 

t = rise  of  temperature  to  fuse  the  wire  ; 
p = resistivity  at  temperature  of  fusion  ; 
e = emissivity  „ „ 

The  emissivity  of  wires  varies  with  the  diameter,  a fact  apparently 
not  recognised  by  the  suppliers  of  fuse  wire,  who  generally  give 
Preece’s  table,  which  neglects  this  variation.  When  fuses  are 
stranded,  the  constant  is  further  modified  by  the  mutual  influence 
of  the  wires.  Experiments  wer8  undertaken  to  determine  the 
variations  in  Preece’s  constant  with  change  of  diameter,  the  effect 
on  fusing  current  of  house-service  fuse-holderp,  and  the  ratio  of  the 
fusing  currents  of  single  and  Btranded  fuses  in  the  open,  and  in 
holders. 

The  current  was  slowly  increased  by  small  increments,  with  a 
pause  of  one  minute  at  each  step.  Some  experiments  were  made 
with  the  fuses  horizontal,  but  it  was  found  preferable  to  have  them 
vertical,  as  in  practice.  For  the  experiments  in  air,  large  terminals, 
£ in.  in  diameter,  with  centres  3 in.  apart,  were  used  ; the  porcelain 
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fuse-holder  employed  bad  copper  end-pieces  with  nuts  and  washers, 
as  in  fig.  1.  The  experiments  were  confined  to  tin  fuses,  the  wire 
containing  99  6 per  cent,  of  tin. 
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The  results  for  single  wires  were  as  follows 

16'  0.) : — 


Single  Wires. 


(air  temperature 


Diameter, 

Mils. 

S.W.G. 

In  air  or  fuse- 
holder. 

N F.C. 

Amperes. 

103  X E. 

k + 103. 

15-3 

28 

Air 

3-58 

2 60 

1'89 

219 

24 

526 

2 '42 

1-66 

28-6 

22 

7 '53 

177 

156 

153 

28 

Holder 

458 

4-27 

242 

219 

24 

628 

3'44 

1-94 

28-6 

22 

II 

817 

208 

169 

The  value  for  28  s.w.g.  in  air  is  with  fuse  horizontal,  all  others 
with  fuse  vertical. 

It  will  be  seen  that  the  values  of  e and  of  k decrease  with 
increasing  diameter,  especially  for  fuses  in  holders  ; in  the  latter 
case  the  n f.o,  (normal  fusing  current)  instead  of  varying  as  S, 
does  not  vary  even  as  rapidly  as  the  diameter,  but  about  as  its  0 92 
power. 

In  all  cases  a wire  carries  more  current  before  fusing  in  a holder 
than  the  same  wire  in  the  air,  but  the  increase  is  most  marked  for 
the  smaller  wires. 

Passing  on  to  two-stranded  fuses,  the  question  arises  as  to  the 
effect  of  more  or  less  twist  of  the  wires.  To  avoid  complication 
from  this  source,  the  amount  of  twist  was  kept  moderate  and 
approximately  proportional  to  the  diameters  of  the  wires. 


Two-Stband  Poses. 


Diameter. 

Mils. 

S.W.G, 

Twists 
per  inch. 

In  air  or 
fuse- 
holder. 

N.F.C. 

amperes. 

I03  X K. 

lc 

103 

163 

28 

3-2 

Air 

637 

1 47 

1-42 

21-9 

24 

3 

8-85 

1-37 

1-37 

286 

22 

2 

it 

13  0 

1 32 

134 

15-3 

28 

Holder 

637 

2 ‘06 

168 

21-9 

24 

2f 

938 

1-53 

1-44 

28  6 

22 

n 

II 

13  4 

1-52 

1-39 

The  same  general  results  are  seen  here  as  for  the  single  fusee, 
except  that  k varies  less,  especially  in  air. 

Comparing  the  two  sets  of  results  we  obtained  the  following : — 


Ratio  of  N.F.C.’s  fob  Single  and  Double  Fuses. 


S.W.G. 

In  air  or 
fuse-holder, 

n f.c.  for  two-strand. 
n.f.c,  for  single. 

28 

Air 

1-50 

24 

1'68 

22 

1-73 

28 

Holder 

1-39 

24 

1-49 

22 

II 

1-64 

The  first  figure  is  affected  by  the  position  of  fuse  being  horizontal, 
bo  that  probably  the  ratio  is  fairly  constant  in  air.  The  increasing 
values  with  increasing  diameter  for  wires  in  the  holder  are  due  to 
the  diminishing  effect  of  the  holder,  bo  that  these  values  gradually 
approximate  to  those  for  fuses  in  air. 


Discussion. 

Mb.  A.  J.  Cbidge  said  that  further  experiments  were  necessary, 
especially  with  regard  to  different  numbers  of  strands  and  the 
amount  of  twisting.  He  had  known  men  who,  not  having  the  gauge 
of  fuse  wire  required,  had  taken  a piece  of  wire  of  larger  gauge,  and 
reduced  its  cross-section  by  stretching.  This  was  a most  inaccurate 
way  of  trying  to  arrive  at  the  required  result. 

Mb.  H.  E.  Yebbuby  said  these  experiments  were  valuable,  though 
if  one  must  allow  such  a large  margin  or  factor  of  safety  in  all 
fuses  used  for  domestic  and  industrial  purposes,  the  difference  in 
fusing  point  with  different  types  of  holders  and  in  air  would  be 
ignored  by  practical  men. 

Mb.  E.  J.  Mabsh  asked  what  result  would  be  obtained  with  two 
similar  fuses  in  series,  one  in  air  and  the  other  enclosed  in  a 
holder.  Would  the  fuse  in  air  blow  first  on  a short-circuit? 
Experiments  with  cartridge  fuses  would  be  of  considerable 
interest. 

Mb.  T.  W.  Sampson  said  the  effect  of  the  holder  on  the  fuse 
seemed  contrary  to  what  one  would  expect  to  find.  Regarding  the 
twisting  effect,  there  was  not  twice  the  amount  of  radiating  surface 
when  the  wires  were  twisted  as  when  they  were  straight.  Therefore 
they  had  a longer  length  and  less  radiating  surface,  which  would 
have  the  effect  of  reducing  the  fusing  current. 

Mb.  W.  H.  L James  (Bradford),  in  a communication,  said  that 
Mr.  Maccall’s  experiments  on  single  wires  confirmed  the  results 
given  by  Prof.  Schwartz  and  himself,  as  to  the  considerable  and 
variable  departures  from  Preece’s  law  which  occurred  in  practice. 
Mr.  Maccall  had  been  rather  unfortunate  in  his  choice  of  fuse- 
holder.  In  the  type  used,  even  if  the  wire  was  quite  tight  when 
put  in,  it  would  expand  slightly  before  fusion,  and  the  degree  of 
contact  between  the  cooling  porcelain  surface  and  the  fuse-holder 
would  be  of  a variable  and  uncertain  nature.  The  statement  that 


in  all  cases  a wire  oarried  more  current  before  fusing  in  a holder 
than  the  same  wire  in  air,  though  true  for  the  type  of  holder  made 
use  of,  was  not  true  for  every  type  of  fuse-holder.  If  a tubular 
fuse-holder  were  used  with  the  wire  going  down  the  centre  (out  of 
contact  with  the  porcelain),  the  n.f.c.  might  be  lower  in  the  holder 
than  in  the  open  air. 

Me.  W.  M.  Rogebson  said  he  found  that  aluminium  as  a fuse, 
gave  far  better  results  in  the  case  of  heavy  currents,  than  tin  or 
copper.  Copper  fused  practically  the  whole  length,  whereas  with 
aluminium  a small  portion  only  waB  affected.  In  Halifax  they  had 
adopted  aluminium  altogther  for  fuses,  with  excellent  results. 

Mr.  W.  T.  Maccall,  in  reply,  said  he  thought  that  for  wires  of 
small  diameter,  e.g.,  28  s.w  g.,  which  was  often  used,  having  a 
fusing  current  of  3 or  4 amperes,  and  even  for  24  s.w.g.,  the 
difference  produced  by  placing  the  wire  in  the  holder  was  sufficiently 
important  to  matter,  especially  as  it  was  an  increase  in  the  fusing 
current.  He  had  not  done  any  experiments  on  shoit  circuits,  but 
he  thought  that  the  difference  in  fusing  current  would  be  sufficient 
to  make  the  one  in  air  fuse  first.  He  had  noticed  that  it  made 
quite  a considerable  change  in  the  fusing  current  if  the  wire  were 
put  in  the  holder  loosely  instead  of  tightly.  He  thought  that  in 
the  actual  experiments  the  effect  was  not  very  Great.  Three  strands 
carried  a little  more  than  twice  as  much  as  one,  and  a double  strand 
carried  1‘5  times  as  much  aB  a single. 


Recent  Developments  In  the  Transmission  of  Electrical 
Energy. 

By  Prof.  E.  W.  Marchant,  D.Sc.,  Member,  and  E.  A. 

Watson,  M.Sc.,  Student. 

( Abstract  of  'paper  read  before  the  Institution  of  Electrical 
Engineers  at  Manchester,  November  30 th,  1909  ) 

Introduction. 

The  transmission  of  electrical  energy  over  long  distances  has 
received  far  greater  attention  in  America  than  on  the  Continent  of 
Europe.  At  Niagara  there  are  five  power  stations  for  the  supply 
of  electrical  energy,  giving  a maximum  output  of  320,000  h f. 
Tuese  supply  power  over  a distance  of  150  miles  ; very  shortly  this 
distance  will  be  extended  to  250  miles.  The  effect  of  this  vast 
source  of  power  on  the  industrial  development  of  the  district  in 
which  it  is  placed  has  been  enormous.  At  the  present  time  it  is 
estimated  that  a population  of  40  million  people  resides  within 
the  area  which  represents  the  field  of  distribution  for  Niagara  Falls, 
and  in  future  years,  as  the  electrification  of  the  railways  progresses, 
it  is  certain  that  the  Niagara  district  will  become  an  unrivalled 
centre  for  manufacturing  industries.  In  no  other  single  place  in  the 
world  (except  possibly  at  the  Victoria  Falls  of  the  Zambesi)  is 
there  located  so  vast  a supply  of  power. 

On  the  Pacific  Coast  the  problem  has  been  of  an  entirely  different 
.character.  Large  towns  have  sprung  into  existence  chiefly  as  the 
result  of  mining  and  agricultural  enterprise,  and  as  fuel  is 
expensive,  the  supply  of  eleotrical  energy  for  lighting  and  tramways 
from  water-power  has  led  to  the  development  of  many  com- 
paratively small  powers,  the  energy  from  which  is  distributed  some- 
times for  as  great  a distance  as  250  miles. 

For  the  supply  of  electric  power  to  the  City  of  San  Francisco, 
which  is  under  the  management  of  the  Pacific  Gas  and  Electric  Co., 
no  less  than  11  water-powers  are  connected  to  the  system,  the 
power  for  which  is  obtained  from  water  used  for  irrigation  purposes  ; 
these  are  coupled  in  parallel  on  a single  network,  covering  in  all  an 
area  of  30,000  square  miles,  extending  nearly  250  miles  along  the 
Pacific  Coast.  The  total  length  of  60,000-volt  overhead  line  on 
this  network  is  over  1,000  miles. 

A great  factor  in  making  these  systems  a commercial  success  is 
undoubtedly  the  low  price  of  land  and  the  cheap  rate  at  which  way- 
leaves  can  be  obtained. 

The  longest  distance  over  which  water  is  carried  is  at  the  Electra 
station,  where  the  distance  from  the  source  of  supply  to  the 
reservoir  is  30  miles.  There  are,  however,  many  other  cases  in 
which  water  is  carried  several  miles.before  it  can  be  used  for  power 
purposes. 

A study  of  these  stations  makes  it  evident  that  many  water- 
powers  in  this  country  which  have  hardly  been  considered  as  of 
practical  utility,  may  ultimately  ba  developed  to  the  great  benefit 
of  the  surrounding  district,  provided  that  the  necessary  wayleaves 
for  the  transmission  lines  can  be  obtained  at  a reasonable  rate.  In 
this  connection  too  great  emphasis  can  hardly  be  laid  on  the 
advantage  which  a new  country  possesses  in  having  land  which  can  be 
used  for  purposes  of  this  kind  without  payment  of  heavy  dues, 
though  it  may  be  hoped  that  even  in  this  country,  when  the 
great  economic  and  industrial  advantages  of  a cheap  supply  of 
electrical  energy  are  thoroughly  understood,  it  may  be  possible  to 
use  transmission  lineB  over  distances  much  greater  than  have 
hitherto  been  attempted. 

The  standard  pressure  at  present  in  uee  is  60,000  volts,  three- 
phase.  This  pressure  is  used  in  nearly  all  transmissions  of  50  miles 
and  over,  and  appears  to  give  rise  to  no  practical  difficulties  in 
operation.  In  several  cases  stations  have  been  designed  for 
pressures  up  to  110,000  volts;  in  many  of  these,  lower  pressures 
are  being  used  until  the  load  on  the  station  is  sufficiently  large  to 
necessitate  the  higher  pressure  being  employed.  The  station  at 
Island  Bar  commenced  operation  at  110,000  volts  on  Ootober  1st, 
1909,  along  its  transmission  line  of  153  miles,  while  that  of  the 
Central  Colorado  Power  Co.  at  Shoshone  has  been  in  operation  at  a 
pressure  of  90,000  volts  since  May,  1909.  The  efficiency  of  trans- 
mission over  these  distances  is  usually  figured  at  90  per  cent.,  and 
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it  can  be  maintained  nearly  constant  as  the  load  on  the  station 
increases,  by  raising  the  working  pressure. 

Higher  voltages  are  undoubtedly  possible  at  the  higher  altitudes 
of  Colorado  and  the  Nevada’s  than  could  be  used  on  similar 
installations  in  our  great  manufacturing  districts ; but,  allowing 
for  all  effects  of  climate  and  atmosphere,  there  is  no  doubt  that 
there  is  no  great  technical  difficulty  involved  in  the  use  of  much 
higher  voltages  than  have  hitherto  been  attempted  in  this 
country. 

At  the  present  time,  the  possible  voltage  is  only  limited  by  the 
production  of  a corona  or  brush  discharge  from  the  line  itself. 

This  corona  is  due  to  the  electric  stress  produced  in  the  neigh- 
bourhood of  the  wire,  by  the  electrostatic  charge  which  it  carries 
being  greater  than  the  air  can  Btand.  Disruption  of  the  zone  of 
air  next  the  wire  takes  place,  accompanied  by  light,  sound  and 
chemical  effects,  and  a serious  loss  of  energy.  A corona  on  a high- 
tension  line  must  never  be  allowed,  as  the  power  loss  which  accom- 
panies it  will  amount  to  a very  considerable  figure. 

The  stress  which  will  be  produced  in  the  air  at  the  Burface  of  a 
transmission  line  depends  on  the  potential  difference  between 
lines,  the  diameter  of  the  wire  and  the  distance  apart  of  the 
wires. 

The  value  of  the  electric  stress  which  can  be  allowed  in  the 
neighbourhood  of  a transmission  line  depends  on  a good  many 
factors.  It  has  been  demonstrated  beyond  any  doubt  that  it 


Fia.  1. — Relation  between  “r”  (Electric  Stress)  and 
the  Diameter  of  the  Wire. 


With  the  exception  of  the  few  comparatively  small  plants 
installed  in  France  and  Switzerland,  all  the  modern  transmission 
schemes  employ  three-phase  alternating  current.  Undoubtedly,  for 
a very  long  transmission  from  a remote  source  of  power,  such  as  a 
waterfall  to  a large  city  or  industrial  area,  the  Thury  system  of 
direct-current  transmission  has  many  advantages. 

In  the  first  place,  the  working  voltage  with  a direct-current  line 
may  be  much  higher  than  that  which  is  possible  with  an  alternating 
current  one,  as  the  effects  which  limit  the  alternating  voltage  avail- 
able, such  as  the  corona,  depend  not  upon  the  R.M.S.,  but  upon  the 
maximum  value  of  the  voltage  used. 

The  charging  current  of  the  line  in  an  alternating  current 
transmission  is  a factor  needing  serious  consideration,  especially 
when  a frequency  of  60  (frequently  used  in  the  States)  is  adopted. 

The  possibility  of  resonance  (not  really  very  serious)  and  the 
danger  of  interference  with  telephone  and  telephone  circuits,  also 
militate  against  the  use  of  alternating  currents. 

On  the  other  hand,  the  elasticity  of  the  alternating-current  system, 
with  its  parallel  method  of  working,  renders  it  very  suitable  for  the 
large  networks  of  power  lines  which  are  springing  up  all  over  the 
American  Continent. 

The  question  of  frequency  is  settled  more  by  the  question  of 
standardisation  than  by  any  other  consideration. 

The  standard  frequencies  on  the  American  Continent  are  25  and  60 
cycles,  the  latter  being  used  almost  universally  for  lighting  purposes. 
It  is,  however,  distinctly  too  high  for  a really  sound  long-distance 
transmission.  There  seems  to  be  a great  aversion  to  using  25-cycle 
current  for  lighting,  although  in  one  or  two  towns  this  is  done. 
The  large  plants  on  the  Pacific  Coast  all  use  60  cycles  and  have 
very  large  charging  currents.  One  plant  in  particular,  which  will 
ultimately  operate  a line  153  miles  long  at  110, COO  volts,  will  have 
a charging  current  corresponding  to  an  output  of  nearly 
15,000  kva.  In  at  least  one  case,  the  question  of  the  charging 
current  due  to  the  high  frequency  has  limited  the  value  of  the 
transmission  voltage  employed. 

It  seems  unfortunate  that  the  excessive  standardisation  prevailing 
among  the  manufacturers  of  electrical  machinery  should  cause  the 
adoption  of  such  an  admittedly  unsatisfactory  frequency  as  60  cycles 
per  second. 

The  operation  of  a number  of  widely  distributed  central  stations 
on  a common  distributing  network  has  presented  few  difficulties  in 
actual  practice.  The  methods  adopted  for  synchronising  the 
machines  are  similar  to  those  employed  in  this  country,  rotary 
svnchronieera*  being  most  commonly  used.  In  many  cases  water- 
power plants  are  running  in  parallel  with  steam  turbines  through 
100  miles  of  line,  and  no  difficulty  from  hunting  has  been  met 


depends  to  some  extent  upon  the  size  of  the  conductor,  rising  as 
the  conductor  size  decreases,  according  to  the  curve  shown  in  fig.  1. 
Secondly,  the  electric  strength  of  the  air  is  known  to  become  less 
as  the  atmospheric  pressure  is  decreased,  so  that  at  high  altitudes  a 
corona  is  more  easily  formed  than  at  low  ones,  the  relation  between 
electric  strength  and  air  pressure  beiDg  given  approximately  by  the 
expression — 

r = e„  (0-2  + 0'8y>/760), 

where  is  the  pressure  in  millimetres  of  mercury. 

A similar  lessening  of  the  electric  strength  is  also  produced  by 
an  increase  of  temperature,  the  law  being  linear  in  this  case  also. 

The  voltage  of  discharge  from  a perfectly  clean  wire  seems  to  be 
little  affected  by  the  presence  of  water  vapour  in  the  atmosphere  ; 
but  if  the  wire  be  dirty,  not  only  dees  the  discharge  in  any  case 
occur  at  a lower  voltage,  but  the  yoltage  is  lowered  still  further  if 
water  vapour  is  present.  For  this  reason  there  has  been  consider- 
able discrepancy  between  the  results  obtained  by  various  workers 
on  the  subject. 

For  the  present  it  is  suggested  that  the  figures  given  in  fig.  1 
should  be  used,  combined  with  a factor  of  safety  which  should  have, 
approximately,  the  following  values:  — 

Large  towns  or  industrial  districts  especially  near  sea- 

leveJ,  c g.,  Lancashire,  &c.  ...  ...  ...  ...  l'8-2'0 

Ordinary  open  English  country  ...  ...  ...  ...  1'5 

Mountainous  or  other  districts  far  from  any  source 

of  contamination  of  the  air 1'2 

The  systems  which  use  a working  voltage  approaching  the 
possible  maximum  are  as  yet  but  few  in  number.  The  ordinary 
60,C00-volt  plant,  of  which  there  are  numerous  examples  throughout 
America,  does  not  approach  the  limit,  except  it  be  on  an  occasional 
short  feeder  of  small  diameter.  The  main  transmission  line  of  a 
60,000-volt  scheme,  even  if  of  copper,  is  rarely  less  than  000  B.  and 
S.,  or  '47  in.  diameter,  and  very  often  an  aluminium  conductor  of 
considerably  larger  size  is  employed. 

The  lines  which  are  at  present  being  worked  at  voltages 
approaching  the  limit,  the  stresses  existing  on  these  lines,  and  the 
factor  of  safety  which  has  been  allowed,  are  given  below : — 
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Great  Western  1 


Central  Colo-  ] 


Voltage. 

Conductor. 
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The  latest  practice  to  facilitate  good  synchronising  is  the  use 
of  pneumatically  controlled  switches.  These  are  much  quicker  in 
operation  than  any  other  form  of  switch  yet  put  into  service,  and 
the  new  switch  has  the  advantage  of  being  independent  of  the 
judgment  of  the  operator.  . . 

As  a matter  of  fact,  synchronising  through  a long  transmission 
line  is  a much  easier  matter  than  synchronising  in  a central  station. 

The  practice  of  switching-in  machines  without  synchronising  is 
not  common  in  hydro-electric  stations,  though  in  the  General 
Electric  Co.’s  works  at  Schenectady,  synchronous  motors  and  con- 
verters are  put  into  circuit  in  this  way,  the  motors  being  fitted 
with  copper  damping  rings  to  give  the  necessary  starting  torque 
and  bring  them  up  to  speed. 

The  protection  of  the  overhead  line  against  lightning  6troke  and 
atmospheric  discharges  is  a matter  of  great  importance.  American 
engineers  state  that  this  problem  is  one  of  the  most  serious  that 
they  have  to  face,  and  the  opinion  is  very  generally  held  that  no 
so-called  lightning  arrester  is  effective  in  protecting  a transmission 
line  agaitst  the  effect  of  lightning  Btroke.  In  nearly  every  station 
that  was  visited  the  old  arresters  are  being  displaced  by  those  of 
the  electrolytic  type.  These  arresters  are  kept  charged  by  being 
connected  every  other  day  direct  to  the  overhead  line,  but  normally 
they  are  arranged  with  a spark-gap  between  them  and  the  line. 
Even  on  a long  line  arresters  are  fitted  only  at  the  central  station 
and  at  the  sub  stations,  the  extra  safety  gained  by  fitting  them  at 
intermediate  points  being  discounted  by  the  increased  risk  of 
breakdown  due  to  their  use. 

The  most  effective  protection  against  lightning  is  undoubtedly 
the  earthed  wire.  During  a recent  very  severe  lightning  storm 
near  San  Francisco,  the  only  transmission  line  that  was  not  put  out 
of  service  was  one  having  an  earthed  wire  arranged  above  the  line. 
Not  only  does  the  earthed  wire  act  as  a screen  against  the  electro- 
static effect  by  charged  clouds  moving  in  the  upper  regions  of  the 
atmosphere,  but  it  also  provides  a path  to  earth  more  direct  than 
that  of  the  line  wire  over  the  whole  length  of  the  transmission 
line,  and  thus  prevents  a lightning  stroke  from  striking  the  trans- 
mission line.  In  most  cases  where  the  earthed  wire  is  fitted, 
however,  the  best  practice  is  to  connect  a lightning  arrester  of  the 
ordinary  type  to  the  line  as  an  additional  safeguard. 

Troubles  from  lightning  are  much  less  likely  to  occur  on  a high- 
voltage  transmission  line  than  on  those  working  at  20  or  30  kilo- 
volts, on  account  of  the  more  effective  insulation  of  the  line. 

In  no  stations  are  there  water-jet  dischargers  installed  in  which 
an  electrostatic  charge  is  conveyed  to  earth  through  a water  jet 
playing  against  the  line.  With  the  high  voltage  used,  it  is  obvious 
that  tbe  resistance  of  the  water,  if  there  is  to  be  no  considerable 
leakage  current,  would  have  to  be  so  high  that  it  would  not  be 
sufficiently  conducting  to  get  rid  of  an  electrostatic  charge  with 
any  great  rapidity. 

It  has  been  suggested  at  various  times  that  asynchronous  gene- 
rators consisting  of  ordinary  induction  motors  run  above  syn- 
chronous epeed  could,  with  advantage,  be  employed  in  many 
transmission  systems.  This  is  especially  the  case  in  large  networks 
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fed  from  a number  of  stations.  On  some  of  these  networks  where 
there  are  many  small  water-powers  the  use  of  such  a small  gene- 
rator has  many  advantages.  It  is  extremely  robust  and  mechanical 
in  construction,  and  quite  simple  in  operation ; it  needs  no  exciter 
and  has  no  rubbing  contacts.  It  can  be  thrown  straight  on  to  the 
line  without  synchronising,  and  it  can  be  short-circuited  with 
impunity.  It  requires,  of  course,  that  the  current  at  the  station 
shall  lead  on  the  voltage  in  order  to  supply  the  necessary 
magnetising  component.  This  is  not  generally  a disadvantage,  as 
on  all  high-tension  long-distance  transmission  lines  the  heavy 
charging  current  will  look  after  this.  An  asynchronous  generator 
connected  to  a line  of  sufficient  capacity  will  excite  itself  and 
furnish  power  without  the  use  of  any  synchronous  machine  to  set 
the  step,  and  on  this  account  care  should  be  taken  that  the  magnetic 
circuit  of  such  a machine  is  not  worked  at  too  low  a density.  If 
an  asynchronous  machine  be  taken  whose  voltage  magnetising- 
current  characteristic  is  given  by  a straight  line — i.e.,  if  the  iron  is 
unsaturated,  there  will  always  be  found  a critical  value  of  connected 
capacity  at  which  the  machine  just  excites.  Any  increase  of  the 
capacity  will  cause  the  voltage  to  rise  until  the  magnetic  circuit 
becomes  saturated,  and  if  this  occurs  much  above  the  normal  work- 
ing voltage,  serious  damage  may  result. 

Asynchronous  stations  feeding  into  networks  generally  have  their 
governors  arranged  so  that  they  work  steadily  at  full  load  all  the 
time.  The  variable  portion  of  the  load  is  taken  care  of  by  ordinary 
. synchronous  generators. 

An  interesting  example  of  the  use  of  asynchronous  machines  is 
given  by  the  exciter  sets  in  many  of  the  generating  stations  of  the 
Pacific  Gas  and  Electric  Co.  In  these  sets  a water-turbine  or  Pelton 
wheel,  a direct-current  generator,  and  an  induction  motor  are  all 
coupled  together.  In  case  of  a heavy  load  on  the  generator,  the 
induction  motor  helps  the  water-wheel,  while,  if  the  load  is  light, 
power  is  returned  to  the  line  by  the  induction  motor  running  as 
a generator.  No  governors  are  provided,  the  speed  being  controlled 
entirely  by  the  induction  motor.  Synchronous  machines  had  been 
tried,  but  had  given  trouble  by  breaking  step. 

An  efficient  system  of  telephones  is  a matter  of  fundamental 
importance  in  the  operation  of  a large  network,  and  the  question 
of  telephone  interference  is,  therefore,  one  which  requires  most 
careful  consideration.  In  the  case  of  a transmission  line  at  100,000 
volts  and  over,  no  attempt  appears  to  have  been  made  to  run  the 
telephone  lines  on  the  poles  used  for  the  transmission  line.  With 
60,000-volt  schemes  the  usual  practice  is  to  arrange  the  telephone 
line  about  10  ft.  below  the  transmission  line,  and  to  support  it  on 
insulators  on  the  same  poles.  In  order  to  avoid  mutual  induction 
effects,  the  telephone  lines  are  transposed  at  frequent  intervals. 
Transposition  of  the  telephone  line  is,  however,  not  sufficient  to 
prevent  induction,  as  the  inductive  effects  from  the  three  main 
lines  are  sufficiently  different  in  magnitude  on  the  two  telephone 
lines  to  give  large  currents  along  the  whole  length  of  line.  Electro- 
magnetic induction  may  bj  almost  completety  avoided  by  trans- 
posing both  the  transmission  line  and  the  telephone  line.  The 
transposition  of  the  transmission  line  is  effected  by  using  special 
pairs  of  towers  at  intervals  of  about  3 miles ; in  most  cases  the 
lines  are  transposed  by  the  third  of  a revolution  at  each  trans- 
position point.  With  these  precautions  the  telephone  is  sufficiently 
satisfactory,  even  over  a line  of  150  miles  in  length. 

If  the  neutral  point  of  the  three-phase  system  is  earthed,  this 
arrangement  serves  as  an  efficient  safeguard  against  electrostatic 
effects,  but  where  A-connected  transformers  are  used,  and  there  is 
no  definite  earthpoint  provided,  these  effects  may  be  very  large, 
la  order  to  obviate  them  as  far  as  possible  at  the  telephone,  the 
wires  are  connected  by  a split  choking-coil  at  the  ends  of  the  line, 
and  the  centre  point  of  this  coil  is  connected  to  earth. 

In  most  of  the  large  installations  the  telephones  are  brought  to  a 
controlling  station,  from  which  all  instructions  as  to  the  operation 
of  the  various  plants  are  issued  by  a “ load  dispatcher.”  The  “ load 
dispatcher  ” gives  instructions  to  each  plant  as  to  the  number  of 
units  which  are  required  to  be  in  operation  at  the  station  ; all 
breakdowns  of  the  line  are  reported  to  him,  so  that  he  knows 
exactly  what  sources  of  power  are  available  for  the  supply  that  is 
required. 

The  arrangement  of  the  transformer  on  the  high-tension  network 
is  one  in  which  considerable  discrepancy  of  practice  appears  to 
exist.  At  the  present  time  there  seems  to  be  a decided  preference 
in  favour  of  A connection.  Briefly  stated,  the  relative  advantages 
of  the  two  methods  of  connection  are  as  follows  : — 

Advantages  of  A : (1)  If  one  of  the  phases  breaks  down,  the  other 
two  will  supply  power  to  the  extent  of  two-thirds  of  the  capacity  of 
the  transformer ; (2)  if  an  earth  occurs  on  one  leg  of  the  trans- 
mission line  it  does  not  affect  the  running  of  the  system  provided 
the  insulators  on  the  other  two  wires  are  sufficiently  large  to  stand 
the  concatenated  pressure  of  the  system. 

Advantages  of  star : (1)  The  size  of  insulator  used  need  only  be 
large  enough  to  withstand  the  star  pressure  of  the  system  ; (2)  the 
neutral  point  can  be  earthed  and  the  pressure  between  each  line 
and  earth  definitely  equalised.  This  point  is  of  great  importance 
in  connection  with  telephones  (as  mentioned  above). 

As  a matter  of  fact,  the  advantages  of  the  A system  in  enabling 
the  transformer  to  run  with  two  phases  only,  if  one  of  the  lines 
break  down,  is  not  practically  important,  as  it  is  found  with  60,000- 
volt  working  that  the  insulators  installed  are  rarely  large  enough 
to  withstand  the  full-line  pressure,  and  if  one  of  the  phases  breaks 
down,  the  line  is  put  out  of  service  until  repairs  are  effected.  The 
same  thing  holds  good  with  regard  to  the  transformers.  In  spite  of 
this,  however,  A connection  is  much  more  common  than  star,  and 
at  the  Great  Wostern  Power  Co.’s  station,  where  the  change  from 
60,000  to  110,000  was  made  on  October  1st,  1901),  the  connection 
was  altered  at  the  same  time  from  star  to  A. 

It  is  remarkable  that  star  working  is  not  more  frequently  used,  as 


it  would  appear  to  be  a much  more  satisfactory  arrangement  from 
almost  every  point  of  view  on  extra  high-tension  systems. 

(To  be  concluded.) 


Rbntgen  Society. 

At  the  meeting  of  the  Rontgen  Society  which  took  place  on 
December  2nd,  Prof.  A W.  Porter,  B.Sc.,  gave  a demonstration 
on  the  subject  of  electrical  discharges  on  photographic  plates. 
His  technique  is  the  usual  one  followed  by  previous  investigators, 
such  as  Mr.  J.  Brown,  of  Belfast,  and  the  late  Lord  Armstrong— ’ * 
namely,  a spark  from  an  induction  coil  producing  an  electrical  dis- 
charge over  a photographic  plate,  at  the  back  of  which  is  one 
terminal  in  the  shape  of  a copper  plate,  while  the  other  terminal  is  a - 
wire  brought  into  contact  with  the  sensitive  emulsion.  The  point 
at  which  his  experiments  part  company  with  those  of  other  - 
observers  is  in  the  creation  of  a partial  vacuum  around  the  plate. 
The  negative  discharge  at  atmospheric  pressure  produces  a 
characteristic  and  well-known  figure,  but  if  the  pressure  be  lowered 
some  remarkable  features  make  their  appearance.  With  a pressure 
of  about  55  centimetres  of  mercury  Prof.  Porter  found  a general 
tendency  for  the  familar  fan-shaped  figures  to  spread  out  rather 
more  widely  and  to  become  more  fully  developed.  At  45 
centimetres’  pressure  a new  phenomenon  was  noted  in  the  shape 
of  a detached  triangular  figure,  sharply  pointed,  which  looked  as  if  it 
represented  the  re-aggregation  of  the  discharge  after  it  had  been 
spread  out.  This  bright  pointer  became  much  more  pronounced  at 
half  atmospheric  pressure. 

He  then  carried  out  some  experiments  by  changing  the  gas  sur-  - 
rounding  the  plate,  and  found  that  nitrogen,  oxygen,  carbon  dioxide 
and  ammonia  each  gave  distinct  figures,  and  that  it  was  almost 
possible  to  determine  the  gas  through  which  the  discharge  had 
passed  by  the  character  of  the  figure  obtained.  He  suggested  the 
side-splash  theory  to  explain  why  it  was  that  the  discharge  in  air, 
starting  from  the  terminal  and  shooting  across  the  plate,  would 
suddenly  send  out  a branch  at  right  angles  to  its  main 
line  of  direction.  Each  of  the  finer  lines  in  the  figure 
obtained  with  the  negative  spark  on  a plate  probably  represented 
the  actual  path  of  one  or  a group  of  the  small  ions  into  which  the 
composite  ion  was  broken  up. 

Prof.  Porter  proceeded  to  demonslrate  the  effects  obtained  by  s 
sending  a blast  of  air  across  the  plate  and  by  placing  the  plate 
between  the  poles  of  an  electromagnet  while  the  discharge  was 
being  passed.  Such  a procedure  modified  that  part  of  the  discharge 
which  went  right  across  the  plate  to  the  other  side.  He  thought  that 
this  part  of  the  discharge  consisted  of  heated  air  which  was  made 
into  a conductor,  and  the  effect  of  the  blast  of  air  or  of  the 
magnetic  field  was  to  blow  this  heated  air  on  one  side.  The 
appearance  was  as  though  the  plate  had  been  the  region  of  a 
cyclone.  He  made  a further  series  of  experiments  in  which  the 
electrode  on  the  sensitive  side  of  the  plate  consisted  of  a wire 
brought  down  into  contact  with  a small  triangle  of  copper  or 
other  metal.  In  the  case  of  a positive  discharge,  i.e.,  one  in  which 
the  triangle  was  made  the  positive  terminal,  there  was  a tendency 
for  the  streamers  to  come  off  from  the  comers  of  the  plate,  while  in 
the  case  of  a negative  discharge  they  came  off  almost  at  right 
angles  to  the  sides  of  the  plate.  The  fact  that  the  negative  dis- 
charge came  off  at  right  angles  seemed  to  indicate  that  it  was 
governed  much  more  by  the  statical  conditions  than  the  discharge 
of  the  positive.  He  had  been  unable  to  trace  any  effect  due  to  the 
plate.  Whatever  the  speed  or  sensitiveness  of  the  photographic 
plate,  the  luminous  picture  was  exactly  the  same. 


THE  FERY  ELECTRICAL  PENDULUM. 


By  DR.  ALFRED  GRADENWITZ. 


In  order  to  eliminate  the  slight  deviations  from  perfect  accuracy 
that  still  impair  the  working  of  mechanically  operated  pendulums, 
due  to  the  influence  of  mechanical  friction,  even  when  they  are 
fully  compensated  for  temperature  and  pressure  variations,  electric 
propulsion  has  been  adopted,  with  a considerable  measure  of 
success. 

Certain  drawbacks  are,  however,  experienced  also  in  connection 
with  electrical  pendulums.  The  oscillating  part  usually  operates 
the  contact  used  to  drive  it,  and  such  contacts  are  apt  to  interfere 
with  the  working  of  the  pendulum.  The  isochronism  of  the  latter 
is  further  disturbed  by  the  effect  exerted  by  the  winding-up  of  the 
weight  or  spring,  so  as  to  make  the  pendulum  sensitive  to  the 
slightest  alterations  in  the  amplitude  of  oscillation. 

As  a pendulum  mainly  serves  to  regulate  the  working  of  a clock, 
it  should  be  touched  as  little  as  possible,  and  should  have  to  perform 
the  minimum  of  work,  in  order  to  be  kept  at  as  regular  a working 
rate  as  possible.  In  order  to  comply  with  these  requirement,  Prof. 
Cb.  Ftiry,  of  Paris,  has  constructed  an  electrical  pendulum  based  on 
a novel  principle,  which  has  been  under  observation  for  two  years 
in  his  laboratory. 

The  most  remarkable  feature  of  this  pendulum  is  its  complete 
freedom  from  contact  with  solid  bodies  throughout  its  oscillations. 
The  regulating  device  of  the  pendulum  presents  some  analogy  with 
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the  synchronising  attachment  suggested  by  Cornu,  which  has  been 
used  by  F4ry  in  its  original  shape  in  connection  with  some  other 
pendulum  mechanisms.  This  consists  of  a fixed  coil  traversed  by 
the  synchronising  current,  which  acts  on  a bar  magnet  rigidly  con- 
nected to  the  pendulum. 

The  improvement  suggested  by  Fery  is  the  substitution  of  a 
horse-shoe  magnet  for  the  bar.  Magnets  of  this  kind  are  far  more 
astatic  with  regard  to  magnetic  disturbances,  and  of  a considerably 
more  constant  magnetic  intensity. 

The  most  interesting  feature  of  the  novel  device,  however,  is 
that  the  other  pole  of  the  magnet  freely  oscillates  inside  a brass 
ring  c (fig.  1),  which  constitutes  the  bob  of  a small  auxiliary 
pendulum  of  exactly  the  same  oscillation  period  as  the  main 


Fig.  1. — Feby  Electbical  Pendulum. 


pendulum.  Between  the  oscillations  of  the  two  pendulums  there  is 
produced  a lag  of  one-quarter  period,  the  auxiliary  pendulum  being 
operated  by  the  reaction  due  to  the  currents  induced  in  the 

ring  c.  . , . 

The  function  of  this  auxiliary  pendulum  is  to  operate  the  two 
contacts  rb',  the  former  of  which  closes  the  current  of  a constant 
battery  p connected  to  the  operating  coil  b,  while  the  other  main- 
tains or  synchronises  the  working  of  the  secondary  clocks  hh  by 
means  of  the  battery  p\  . 

If  this  pendulum  be  properly  regulated,  it  will  have  the  impor- 
tant property  of  starting  of  its  own  accord  as  soon  as  its  terminals 
are  connected  to  a battery.  It  can  therefore  be  installed  even  in 
an  inaccessible  place  ( e.g .,  in  a constant  temperature  cellar)  inside 
a casing  in  which  the  air  pressure  is  maintained  constant. 

As  the  consumption  of  electricity  is  said  to  be  only  about 
1 watt-hour  per  annum,  any  kind  of  standard  cell  can  be  used  for 
the  operation  of  the  pendulum. 

The  instrument  was  shown  for  the  first  time  at  the  recent  annual 
exhibition  of  the  French  Physical  Society. 


the  lower  part  of  the  housing  being  so  cut  away  as  to  form  three 
legs  on  which  to  support  it. 

After  completion,  the  furnace  was  connected  to  a 10-volt  2-ampere 
circuit  to  dry  it  out,  being  subsequently  put  on  the  110-volt  3-ampere 
circuit  to  finish  this  operation.  After  being  allowed  to  cool, 
it  was  then  connected  direct  to  the  110  volt  municipal  supply 
(which  occasionally  showed  fluctuations  of  10  per  cent.),  and  the 
following  results  were  obtained : — 


Time 

Current. 

Temperature. 

Time 

Current. 

Temperature 

(minutes). 

Amperes. 

Degrees  C. 

(minutes). 

Amperes. 

Degrees  C. 

0 

22 

20 

30 

4'5 

1,090 

5 

6'0 

520 

50 

4'4 

1,110 

10 

5-25 

790 

60 

4'4 

1,135 

15 

50 

930 

153 

40 

1,125 

20 

4'75 

1,000 

355 

3'6 

1,065 

With  a view  to  ascertaining  the  behaviour  of  the  furnace  with  a 
longer  duration  of  heating,  and  also  to  determine  its  life,  two 
series  of  experiments  were  carried  out  on  two  furnaces  which 
differed  from  that  described  only  in  that  the  clay  cylinder  had  a 
thickness  of  wall  of  3 mm.  In  the  first  series  the  furnaces  were  in 
circuit  continuously,  and  in  the  second  the  furnace  was  discon- 
nected from  the  supply  23  times,  and  reconnected  after  cooling. 
The  first  series  gave  the  following  results : — 


Period  of 
burning 

Current. 

Temperature. 

Period  of 
burning 

Current. 

Temperature 

hours. 

Amperes. 

Degrees  C. 

hours. 

Amperes. 

Degrees  C. 

2 

4'2 

1,130 

223 

2'7 

910 

43 

3'25 

990 

256 

2'65 

880 

72 

30 

970 

390 

2'55 

850 

127 

3 0 

940 

418 

2'5 

820 

151 

2 9 

920 

437 

2'5 

800 

The  furnace  was  then  switched  off,  and  it  fell  to  pieces  while 
cooling. 

The  second  series  of  tests  showed  a similar  drop  in  temperature 
and  current.  After  burning  for  351  hours  (excluding  time  taken  to 
cool),  the  furnace  gave,  just  before  burning  out,  a temperature  of 
790°  with  2'2  amperes. 

For  many  experimental  purposes,  temperatures  up  to  300°  C. 
are  sufficient,  and  in  these  cases  the  thickness  of  wire  employed  can 
be  reduced.  Care  should  be  taken  when  winding  to  see  that  there 
is  not  a kink  in  the  wire. 

From  the  data  given,  it  seems  possible  without  much  trouble  to 
construct  other  types  of  furnaces  employing  nickel  wire  as  the 
heating  unit. 

Certain  objections  have  been  raised  by  Carpenter  to  the  use  of 
nickel  wire  for  this  purpose,  owing  to  the  structural  changes  which 
he  states  take  place  in  it  when  submitted  to  high  temperatures, 
but  the  author  holds  that  nevertheless  there  are  considerable 
advantages  to  be  derived  from  the  substitution  of  nickel  for  plati- 
num, one  of  the  chief  being  that  a laboratory  can  construct  and 
repair  the  furnaces  in  its  own  workshop.  The  cost  of  constructing 
the  nickel-wire  furnace  is  about  10s.,  as  against  the  price  of  £4  10s. 
for  a 110- volt  Heraeus  platinum  furnace  of  smaller  dimensions ; the 
cost  of  renewing  the  nickel  wire  is  about  3s. 


NICKEL  WIRE  RESISTANCE  FURNACES.* 


By  Db.  M.  LEBLANC. 


In  connection  with  some  experiments  which  the  author  has  been 
carrying  out  on  the  nitrification  of  calcium  carbide,  he  has  found  it 
necessary  to  employ  temperatures  up  to  1,300°  C for  long  periods, 
and  the  satisfactory  results  which  he  and  his  collaborator  obtained 
by  using  a nickel  wire  resistance  furnace  led  him  to  determine 
whether  nickel  wire  could  be  used  also  in  the  construction  of 
small  crucible  furnaces  capable  of  being  connected  direct  to  a 
110-volt  network. 

The  first  point  was  to  ascertain  the  correct  thickness  of  wire  to 
employ.  After  some  preliminary  experiments  it  was  found  that  the 
most  suitable  thickness  was  1 mm.  This  wire  was  wound  in  triple 
layers  round  a Pullak  cylinder  14  cm.  long,  4'5  cm.  internal 
diameter  and  1'5  mm.  thickness  of  wall.  The  distance  apart  of  the 
individual  turns  was  in  the  first  layer  0'5  mm.,  in  the  second  0'8, 
and  in  the  third  1 mm. ; the  windings  extended  along  the  cylinder 
for  a distance  of  12  to  12£  cm.,  1 cm.  being  left  free  above  and  0 5 
to  1 cm.  below.  After  winding,  the  first  layer  was  smeared  with  a 
magneeia  paste,  and  a piece  of  asbestos  paper  2 mm.  thick  was  laid 
upon  this  to  insulate  it,  the  second  layer  being  afterwards  wound, 
and  eo  on.  The  total  length  of  wire  employed  was  38'5  m.  After 
being  wound  the  clay  cylinder  was  inserted  in  an  iron  (or,  better 
still,  aluminium)  housing  11  cm.  diameter  and  22  cm.  long,  closed 
at  the  top  by  a lid  having  a suitable  opening  left,  and  a*  the  bottom 
by  a clay  slab.  The  outer  edge  of  the  cylinder  was  (lush  with  the 
lid.  The  housing  was  filled  in  with  magnesia  for  retaining  the 
heat.  The  ends  of  the  windings  conveying  the  current  were  covered 
with  nickel  wire  1'5  mm.  thick,  and  passed  through  two  terminals 
fixed  in  the  lower  clay  slab.  The  latter  was  6£  cm.  from  the  ground, 


•Abbreviated  translation  from  " Zeitschrift  fur  Elektrochemie,’ 
Vol.  15,  September  18th,  1909. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


ITALY. — In  order  to  secure  entry  under  the  lower  scale  of  duties 
which  has  been  fixed  for  goods,  the  produce  of  countries 
receiving  most-favoured-nation  treatment  in  Italy,  of  which 
the  United  Kingdom  is  one,  British  goods  should  be  accom- 
panied by  a certificate  of  origin  issued  by  Italian  Consular 
officers,  Italian  Chambers  of  Commerce  in  foreign  countries, 
municipal  authorities,  Chambers  of  Commerce,  foreign 
Customs  authorities  or  other  authorities  specially  designated 
by  the  Ministry  of  Finance,  showing  that  the  country  of 
origin  of  the  goods  is  a country  entitled  to  most-favoured- 
nation treatment.  By  country  of  origin  is  understood  the 
country  wherein  the  goods  were  produced  or  received  their 
ultimate  industrial  transformation,  whatever,  in  the  case  of 
manufactured  goods,  be  the  origin  of  the  raw  materials  used 
in  their  production.  When  goods  proceeding  from  countries 
enjoying  most- favoured-nai  ion  treatment  have  been  supplied 
to  trade,  or  have  entered  public  or  Customs  warehouses  in  a 
country  which  does  not  enjoy  such  treatment,  they  cannot 
claim  the  benefit  of  the  lower  tariff.  Certificates  of  origin 
must  bear  the  autograph  signature  of  the  authority  issuing 
them  and  the  following  details  .—Name  and  residence  of 
the  consignor  of  the  goods,  name  and  residence  of  the  con- 
signee, quantity  marks  and  numbers  of  the  packages,  the 
quality  of  the  goods  according  to  their  commercial  denomina- 
tion, the  gross  weight  of  the  packages,  or  such  other  inform- 
ation sufficient  to  determine  the  quantity  of  the  goods,  the 
means  of  conveyance  used  for  the  shipment,  and  the  date  on 
which  the  certificate  was  issued. 

Lire  = 9-^d.,  or  25  lire  = £1.  Kilog.  = 2 204  lb. 

The  following  dutieB  are  payable,  the  rates  given  being  those  of 
the  lower  scale  referred  to  above  : — 
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Lire  per 

t , . . „ . 100kg. 

Iron  ana  steel  wire : — Having  a diameter  of  5 mm.,  or 


less,  but  exceeding  1 \ mm 11 

Having  a diameter  of  mm.  or  less  ...  ...  ...  15 

Iron  and  steel  rails  for  railways  ...  6 

Copper,  brass  or  bronzs : In  bars,  sheets  and  plates  ...  14 

In  wire  of  a diameter  of  more  than  J mm.  ...  ...  20 

» » _ » „ „ J mm.  or  less  ...  40 

Hammered,  in  coarse  articles  ...  ...  ...  ...  18 

In  ornamental  articles  not  gilt  or  silvered  75 

Gilt  or  silvered : In  bars,  sheets  or  wire  ..  ...  ...  100 

Wound  in  threads  of  textile  materials  100 

Other  120 

Articles  not  specially  mentioned  ...  ...  30 

Multitubular  boilers  ...  ...  ...  ...  ...  ...  14 

other  . ..  12 

Steam  engines:  Fixed  (without  boiler)  or  semi -fixed 
(with  boilers),  gas  and  petroleum  motors,  including 

rotary  motors  12 

Hydraulic  machinery  and  water  or  wind  motors  including 
turbines,  hydraulic  wheels,  pulsometers,  pumps  and 
elevators,  presses,  accumulators,  lifts,  hydraulic 

jacks,  &c ...  ...  ...  10 

Locomotives  without  tenders  ...  ...  ...  ...  14 

Locomobiles  and  marine  engines  ...  ...  ...  ...  12 

Dynamo-electric  machines:  Weighing  more  than  1,000  kg.  16 

Weighing  1,000  kg.  or  less 25 

Electric  accumulators  and  metallic  parts  thereof  ...  16 

Electric  transformers,  with  or  without  oil  25 


{To  be  continued.) 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messes.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


27,063.  “Improved  method  of  controlling  electrical  quantities  by  means  of 
sound  waves  and  apparatus  therefor.”  F.  J.  Chambers.  November  27th. 

27,074.  Improvement  in  method  of  charging  electric  resistance  furnaces."  A 
Peterson.  (Date  applied  for  under  8ec.  91  of  the  Act,  January  7th,  1001)  being 
date  of  application  in  Sweden.)  November  27th.  (Complete.) 

27,089.  “ Improved  deteotor  of  thermal  and  electrical  energy."  Amalgamated 
Radio  Telegraph  Co.  (O.  Von  Bronk,  Germany.)  November  27th.  (Com- 
plete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  285,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Boosters  for  Train-Lighting  Systems  and  the  like.  W.  Stansfield  and 
J.  J.Hall.  16,473.  August  5th. 

Driving  Shafts  Electrically  at  High  Speeds.  R.  Fessenden.  21,481. 
October  10th.  (Date  applied  for  under  International  Convention,  October 
31st,  1907.) 

Means  of  Electrically  Heating  Liquids.  J.  A.  Abbott.  24,038.  November 
10th. 


Incandescent  Electric  Lamps.  Soc.  Franchise  d’Incandescence  par  le  Gaz 
(Systeme  Auer).  24,212.  November  13th.  (Date  applied  for  under  Inter- 
national Convention,  November  12th,  1907.)  (Application  for  Patent  of 
Addition  to  No.  11,149  of  1909.) 

Attachment  for  the  Sparking  Plugs  of  Internal-Combustion  Engines. 
A.  Feaviour.  24,525.  November  14th. 

Process  for  Producing  Transparent,  Flexible,  Infusible,  Insulating 
Media.  K.  Winkler.  24,597.  November  16th.  (Date  applied  for  under 
International  Convention,  November  18tli,  1907.) 

Alternating-Current  Dynamo-Electric  Machines.  British  Thomson -Ho  us  ton 
Co.  (General  Electric  Co.)  25,465.  November  25tli. 

Electric  Switch.  Cardwell,  Boorman,  Ford-Lloyd,  Ltd.,  and  C.  Stirling. 
25,819.  November  30th. 

Manufacture  of  the  Junction  and  other  Fittings  of  Metallic  Conduits 
for  Electric  Conductors.  Charles  H.  Pugh,  Ltd.,  and  G.  F.  Bull.  26,232, 
December  4tli.  - 

Chemical  Electrolytic  Process  for  Cleaning  Metal  Ob.iects  to  , be 
Galvanised  or  Niciielled.  H.  Vollert.  27,034.  December  12tli. 
Mouthpieces  of  Speaking  Tubes  and  Telephones.  H.  James.  27,382. 
December  16th. 


Controllers  for  Electric  Motors.  British  Thomson-Houston  Co.  (General 
Electric  Co.)  28,188.  December  24th. 


27,101.  “Improvements  in  telegraph  transmitters.”  G.  M.  Goddard,  A.  C. 
Grover  and  G.  C.  Thrall.  November  22nd.  (Complete.) 

27,103.  “ Improvements  relating  to  carbon  holders  in  magneto-ignition 
apparatus,  current  distributors  or  the  like.”  Firm  of  R.  Bosch.  (Date 
applied  for  under  Sec.  91  of  the  Act,  July  27th,  1909,  being  date  of 
application  in  Germany.)  November  22nd.  (Complete.) 

27,125.  “ Improvements  in  electric  switohes.”  L.  Lomas.  November  22nd. 

27,154.  ” Clockwork  mechanism  provided  with  an  electric  winding  device.” 
J.  8teiger  and  J.  Besabcon.  November  22nd.  (Complete.) 

27,172.  ” Improvements  in  or  connected  with  electrically-operated  frame 
apparatus.”  A,  H.  Gibbings.  November  23rd. 

27,175.  “Improvements  in  electric  actions  for  organs  and  the  like.”  C. 
Bamberger,  November  23rd. 

27,183.  ” Model  electric  aeroplane.”  H.  W.  Horne.  November  23rd. 

27,221.  “Improvements  in  and  relating  to  electrio  storage  battery  plates.” 
Accumulatoren-Fabrik  Akt.  Ges.  (Date  applied  for  under  Seo.  91  of  the 
Act,  February  11th,  1909,  being  date  of  application  in  Germany,)  November 
23rd.  (Complete.) 

27,245.  “ Improvements  in  or  relating  to  regulating  devices  for  direct-current 
dynamos.  F.  Krupf  Akt.  Ges.  (Date  applied  for  under  Seo.  91  of  the  Act, 
March  18th,  1909,  being  date  of  application  in  Germany.)  November  23rd. 
(Complete.) 

27,252.  “ Improvements  in  or  relating  to  rotating  magnet  wheels  for  turbo- 
generators. ’ O.  T.  Blathy.  November  23rd.  (Complete.) 

27,270.  “Improvements  relating  to  electrical  machines.”  W.  A.  Price. 
November  23rd. 

27,295.  “ Improved  method  of  and  apparatus  for  heating  air  or  gas  by  elec- 
trioity.  T.  McClelland,  Jun.  November  24th, 

27,335.  " Improvements  in  electrical  standard  resistances.”  W.  R.  Bous- 
i ield.  November  24th. 

27,355.  “Improvements  in  electric  clock-winding  devices."  M.  Falk. 
November  24th.  (Complete.) 

27,395.  “ Improvements  in  and  relating  to  the  transmission  of  messages  by 
wireless  telegraphy  or  telephony.”  British  Radio-Telegraph  and  Telephone 
Go.,  Ltd.,  and  J.  G.  Balsilhe.  November  24th. 

, " Improved  method  of  looking  inc  andescent  electric  lamps  in  their 

holders.’  G.  W.  Somerville  and  J.  Butler.  November  25th. 

27,458.  ” Improvements  in  automatic  telephone  exchanges.”  Siemens  Bros, 
and  Co.,  Ltd.  (Siemens  & Halskc  Akt.-Ges.)  November  25th.  (Complete). 

27,472.  “ Improvements  in  means  for  holdiDg  globes  or  shades  on  the 
galleries  of  electric  light,  gas  and  other  fittings.”  Falk,  Stadklmann  & Co., 
Ltd.,  and  W.  J.  Charles.  Novembor  25th.  (Complete.) 

27,478.  “Improvements  relating  to  power  plants  embodying  alternating- 
current  generators  and  motors.”  H.  A.  Mayor  and  Mayor  & Coulson,  Ltd. 
November  25tb. 

27,481.  " Improvements  rotating  to  tho  wireless  transmission  and  reooption 
of  cleotrioal  energy."  B.  Dick.  November  25th. 

27,192.  ” Motor  car  or  carriage  lamp  (electrio)  to  turn  in  any  position  without 
taking  lamp  from  its  bracket.”  H.  A.  Goff.  November  26th. 

27,500.  “Electromagnetic  igniting  device  for  arc  lamps.”  D.  Timar 
November  26th.  (Complete.) 

27,001.  " System  for  the  production  and  supply  of  eleotrlcity  at  given  tensions 
by  means  of  a variable  speeded  (axle-driven)  dynamo  in  conjunction  with  a 
storage  battery  for  railway  carriages  and  other  suitable  applications.”  A A. 
Crawford.  November  20th.  (Complete.) 

27,021.  “ Improvements  in  and  relating  to  tho  collecting  devices  of  overhead 
electric  tramways  and  railways.”  W.  H.  Turner.  Novembor  27th. 

27,011.  ” Improvements  in  tho  method  of  and  cmnnections  of  rotor  and  stator 
bars  Of  rleotrieal  machinery."  Brush  Electrical  Engineering  Co.,  Ltd. 
November  27th,  (Complete.) 

27,046,  " Improvements  relating  to  olectric  lamps. ” L,  Foster.  November 

27,oj-.  ” Improvements  in  commutators  of  dynamo-eloctric  machines.” 
oiemen'  Bros.  Dynamo  Works.  Ltd.  (Biomcns  Schuckertworkc  O.m.b.H, 
Germany.)  November  27th. 


1909. 


.Electrically-Operated  Visual  Signals  for  Railways.  W.  C.  S.  Coan.  256. 

January  5th.  (Post-dated  May  19th,  1909.) 

Contact  Breakers  for  use  with  Magneto-Electric  Machines.  F.  R.  Simms 
and  Simms  Manufacturing  Co.  1,611.  January  22nd. 

Ignition  Devices  for  Internal-Combustion  Engines.  T.  B.  Smith.  3,469. 
February  12tli. 

Means  for  Actuating  the  Contact  Arms  or  Levers  of  Electric  Switches. 

A.  H.  Curtis,  A.  H.  Mackley  and  Adams  Manufg.  Co.  4,111.  February  llth. 
Receivers  for  Wireless  Telegraphy.  Marconi  and  Marconi's  Wireless 
Telegraph  Co.  4,125.  February  19th. 

Electric  Lighting  Systems  in  which  Lamps  are  Arranged  in  Series.  C.  H. 

Stearn  and  C.  E.  Topliam.  4,694.  February  25th. 

Electric  Generators  giving  Constant  Pressure  under  Varying  Speeds. 

R.  Derain.  -1,837.  February  27tli.  (Request  under  Sec.  19  not  granted.) 
Constant-Tension  Winding  and  Paying-out  Apparatus  especially  adapted 
for  Marine  Cableways  for  Life-Saving  and  other  purposes.  T.  Miller. 
5,903.  March  llth. 

Time-Limit  Devices  for  use  in  connection  with  Electro-Magnetic  Circuit 
Breakers.  Electric  & Ordnance  Accessories  Co.  and  N.  Collins.  7,276. 
March  26th. 

Electric  Fuse  Boxes.  R.  Slieehy.  . 10,796.  May  6th. 

Electrical  Switches.  A.  P.  Lundberg,  G.  R.  Lundberg  and  P.  A.  Lundberg. 
11,605.  May  17th. 

Manufacture  of  Electrical  Condensers.  Siemens  Bros.  A Co.  (Siemens 
and  Halske  Akt.-Ges.)  13,135.  June  4th. 

Metal  Boxes  for  Switches  and  Wall  Plugs.  C.  A.  Backman.  14,062. 
June  15tli. 

Non-Interchangeaj:le  Safety  Fuses  for  Electrical  Circuits.  Siemons 
Schuckerwcrke  Ges.  14,622.  June  22nd.  (Date  applied  for  under  Inter- 
national Convention,  June  23rd,  1908.) 

Telephonic  Receivers.  \V.  R.  Webb.  15,657.  July  6th. 

Electric  Heaters  for  Fluids  or  Liquids.  Ponzini.  15,786,  July  7th. 
Electric  Signalling  Systems  for  Railways  and  the  like.  J.  D.  Taylor. 
15,978.  July  8th.  (Date  applied  for  under  International  Convention, 
January  30tli,  1908.) 

Control  of  Polyphase  Motors  and  the  like.  Allgemeine  Elcktricitiits  Ges. 
17,758.  July  30th.  (Date  applied  for  under  International  Convention, 

July  31st,  1908.) 

Electric  Insoles  for  Shoes,  Boots  and  the  like.  O.  Rampelbcrgh.  18,409. 
August  10th. 

Cooling  Dynamo-Electric  Machines.  Siemens  Bros.  Dynamo  Works. 

(Siemens  Schuckerwerke  Ges.)  22,789.  October  6th. 

Devices  for  the  Locking  of  Electric  Lamps  in  their  Holders.  T. 
McClelland.  299.  January  6th. 

Metal-Filament  Electric  Lamps.  J,  Meszaros.  667.  January  llth. 
Electrical  Block  Signalling  Apparatus  for  Railways  and  the  like.  F.  W. 
Smith.  2,150.  January  29th. 

Electrodes  for  Electric  Furnaces.  M.  Ruthenburg.  4,175.  February  20th. 
Electromagnetic  Counters.  M.  S.  Conner.  4,271.  February  22nd. 
Apparatus  for  Plotting  Maonetic  Lines  of  Forof.  and  for  like  purposes. 
T.  Parkes.  6,258.  Maroh  16th. 

Protective  Coverings  for  Ships’  Propeller  Shafts  and  other  Machine 
Parts,  s,i#d  Covering  being  also  adapted  to  serve  for  analogous 
FuiirogEs,  such  as  the  Linings  of  Cells  for  Eleotric  Accumulators  and 
of  Rooms  for  Containing  Electric  Accumulators.  H.  D.  Traun.  11,116. 
May  llth. 

Dynamos  or  Electrical  Motors.  J.  H.  Garty.  14,391.  June  19th. 

Rotors  of  Dynamo-Electric  Machines  for  Reducing  Noire.  Siemens  Bros. 

Dynamo  Works.  (Siemens  Schuokertwerke  Ges.)  19,012.  August  18th. 
Dynamo-Electric  Machines.  B.  G.  Lamme.  19,392.  August  23rd.  (Date 
applied  for  under  International  Convention,  October  7th,  1908.) 

Means  for  Cooling  the  Rotor  Windings  in  Dynamo-Electrical  Machinery. 
Siemens  Bros,  Dynamo  Works.  (8icmens  Schuokertwerke  GeB.)  19,599. 
August  26th. 
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THE  TYRANNY  OF  THE  POSTMASTER- 
GENERAL. 


No  one  who  has  constructed  or  maintained  an  overhead 
electric  tramway  can  have  escaped  the  rod  of  the  Postmaster- 
General,  laid  on  by  the  hands  of  his  satellites.  The  Board  of 
Trade  made  regulations  requiring  tramway  owners  to  erect, 
at  their  own  co3t,  an  expensive  and  dangerous  system  of 
guard  wires  for  the  purpose  of  saving  the  public  from  con- 
tact with  telegraph  wires  which  might  break' and  fall  over 
the  live  trolley  wires.  In  other  words,  the  tramway  owners 
have  to  protect  the  public  (as  well  as  they  can  under  the 
added  risks  thrust  upon  them),  not  only  from  the  breakage 
of  their  own  wires,  but  from  any  wires  which  happen  to  be 
near  enough  to  the  trolley  wires  to  fall  on  them  if  they 
should  break.  No  matter  if  the  tramway  is  the  first  comer  : 
if  telegraph  wires  are  erected  afterwards,  guard  wires  must 
be  put  up  at  the  cost  of  the  tramway  undertaking.  And 
the  Post  Office  officials  worry  the  heart  out  of  the  respon- 
sible man  on  the  tramway,  making  him  comply  not  only  with 
the  plain  Regulations  of  the  Board  of  Trade,  which  are  bad 
enough  in  all  conscience,  but  with  all  manner  of  supple- 
mentary Regulations  newly  hatched  by,  or  for,  the  Post- 
master-General himself.  So  long  as  precautions  are  necessary 
to  prevent  the  tramway  during  normal  or  abnormal  working 
from  injuriously  affecting  telegraph  wires,  however  distant 
they  be,  it  is  reasonable  enough  to  require  the  tramway — the 
obvious  offender  in  such  case  — to  adopt  or  pay  for  the 
adoption  of  suitable  means  for  preventing  future  dis- 
turbances of  the  same  nature.  I nder  this  head  would  fall 
disturbances  or  faults  dne  to  induction  or  leakage.  But, 
when  the  unoffending  tramway  owner  is  saddled  under  com- 
pulsion with  the  c:st  of  taking  care  of  wires  which  are 
entirely  foreign  to  his  system,  and  are  supposed  to  be  con- 
structed of  suitable  materials,  and  maintained  in  proper 
order  by  a Government  Department,  over  whose  actions  the 
tramway  owner  has  no  tittle  of  control,  then  it  is  high  time 
to  cry  aloud  for  justice. 

The  cry  went  up,  yearB  ago,  and  was  heard  by  the  Tyrant, 
who  hardened  his  heart  against  the  suppliants,  and,  when 
they  became  importunate,  bade  his  menials  scourge  them 
with  scorpions  in  place  of  the  whips  used  aforetime.  In 
less  symbolic  terms,  the  Post  Office  declared  that  guard  wires, 
hooks,  diversions,  cablings  and  all  other  then  known  instru- 
ments of  torture  were  insufficient  to  protect  his  Majesty’s 
telegraphs,  and  that  thenceforth  the  cost  of  inserting  fuies 
and  heat  coils  in  every  telegraph  circuit  which  approached  a 
trolley  wire  should  be  borne  by  the  tramway  undertaking. 

No  matter  that  the  Postmaster-General  deems  it  expedient 
for  the  safety  of  his  lines  to  provide  fuses  and  heat  coils  at 
his  own  expense  wherever  there  is  no  overhead  tramway 
system,  he  will  declare,  and  will  maintain  even  before  an 
arbitrator,  that  the  existence  of  the  tramway  in  any 
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particular  place  has  put  him  in  dread  of  his  wires  being  too 
weak  to  stand  the  strain,  therefore  he  must  adopt  the  extra- 
ordinary precaution  of  using  fuses  and  heat  coils  at  his 
instruments  in  case  his  wires  should  fall  on  to  the  trolley 
wire,  in  spite  of  the  entanglements  below,  which  his  ingenuity 
has  provided  free  of  cost  to  himself. 

I his  fresh  piece  of  tyranny  has  been  resented  most  strongly 
by  all  tramway  owners,  and  strenuous  efforts  have  been 
made  to  repudiate  the  persistent  claims  of  the  Po3t  Office 
for  payment  of  its  charges  for  doing  routine  work  in  its 
own  buildings.  The  matter  was  brought  to  a head  by  the 
recent  arbitration  proceedings  between  the  Postmaster- 
General  and  the  Tramways  and  L’ght  Railways  Association. 
1' jr  this  purpose  a test  case  was  made  out  of  a claim  upon 
the  AVemyss  Tramway  Cj,,  but  it  was  agreed  that  the 
decision  of  the  arbitrator  should  apply  generally  to  some 
00  or  70  tramways  in  the  kingdom.  In  reality,  therefore, 
this  was  a momentous  and  fi:ial  arbitration  upon  a question 
of  principle. 

As  reported  already  in  our  columns,  the  award  was  entirely 
favourable  Co  the  Postmaster-General,  but  we  must  confess 
that  S.r  Robert  Hunter’s  case  seemed  slight  beside  that 
presented  by  Mr.  Sidney  Morse  for  the  Association,  although 
it  goes  without  saying  that  the  handling  of  the  case  for  the 
Post  Office  could  not  have  been  more  brilliant. 

If  anyone  is  interested  enough  to  read,  and  digest  if  he 
can,  the  legal  arguments  which  a-e  alleged  to  have  led  to 
this  decision,  he  will  find  a verbatim  report  in  the  September 
issue  of  the  Tramways  and  Light  Railways  Association 
Official  Circular. 

It  is  not  considered  sportsmanlike  for  a batsman  to  revile 
the  umpire  for  giving  him  “ out  ” l.b.w.,  and,  on  the  same 
grounds,  we  will  refrain  from  criticising  the  arbitrator’s 
award.  But  it  is  necessary  to  point  out  that  all  owners  of 
overhead  trolley  systems  are  liable  now  without  question  to 
be  mulcted  in  any  sum  for  any  work  which  the  Postmaster- 
General  likes  to  say  is  a reasonable  protection  against  the 
trolley  wires.  That  is  how  the  effect  of  the  award  presents 
itself  to  us,  and  it  is,  therefore,  an  award  which  makes  the 
tyranny  of  the  Postmaster- General  a more  relentless  instru- 
ment of  oppression  than  ever. 


The  favourable  results  obtained  by  the 
1 FlectTk-al"  ,eadin"  German  .manufacturing  firms 
Industry.  during  the  year  1908— t)  have  not,  as  can 
easily  be  imagined,  been  achieved  solely 
from  the  trade  in  the  domestic  market.  Indeed,  the  inland 
sales  would  not  have  sufficed  to  guarantee  the  works  that 
amount  of  employment  which  was  necessary  to  yield  a satis- 
factory return  on  the  large  capital  invested  in  the  under- 
takings, and  the  deciding  point  is  declared  to  have  been  the 
circumstance  that  the  companies  succeeded  in  conquering  the 
markets  of  the  world  in  an  increasing  measure.  Most  of  the 
countries  in  Europe  no  longer  form  a specially  favourable 
market  for  the  German  firms,  as  the  high  Protectionist  move- 
ment has  closed  a number  of  countries  to  them,  whilst  others 
which  are  still  good  customers,  such  as  Scandinavia,  Belgium, 
'A  c.,  will  shortly,  it  is  thought,  be  gradually  lost  in  consequence 
of  the  erection  of  ue  h Customs  barriers.  On  the  other  hand,  the 
new  United  States  Customs  tariff  has  not  had  any  material 
effect  on  the  German  electrical  industry,  as  the  former  does 


not  come  into  conside  ation  for  the  latter,  owing  to  the  high 
development  of  the  American  electrical  industry.  Bat  the 
recent  improvement  in  business  in  the  United  States  Las 
reacted  favourably  upon  the  course  of  trade  of  the  German 
works,  in  so  far  that  the  Americans  are  finding  enough  work 
at  home,  and  are  no  longer  so  dependent  upon  competing  in 
the  markets  of  the  world.  The  low  prices  of  raw  materials, 
such  as  copper,  zinc,  &c.,  in  recent  years,  have  also  been  of 
advantage,  and  the  cheaper  supplies  of  fuel  are  likewise 
benefiting  the  industry.  As  to  the  question  of  railway 
working  by  electricity,  the  work  in  connection  with  main 
lines  does  not  seem  to  make  the  desired  progress, 
and  the  hopes  entertained  in  this  respect  from  the 
Federal  States  have  again  been  dissipated.  The 
branches  which  are  expected  to  offer  the  largest  scope  for 
the  employment  of  electricity  in  the  near  future  are  con- 
sidered to  be  electrochemistry  and  electrometallurgy. 
In  particular  it  is  thought  that  where  suitable  ores  and 
water-powers  are  available,  the  electrical  production  of  iron 
will  gradually  supersede  the  use  of  blast  furnaces,  whilst  the 
progress  made  in  the  lamp  industry  is  calculated  to  lead  to 
the  expulsion  of  gas  as  an  illuminant  within  a moderate 
period,  and  to  its  employment  as  a producer  of  heat  to  a far 
greater  extent  than  at  present.  Apart  from  these  consider- 
ations the  German  electrical  firms,  especially  the  A.E.G.,  are 
preparing  to  render  themselves  more  than  ever  independent 
of  making  any  purchases  in  the  market  other  than  those  of 
raw  materials,  and  the  A.E.G.  is  negotiating  for  a larger  site 
in  the  suburbs  of  Berlin  for  the  establishment  of  large 
works  for  the  production  of  various  articles,  including  glass 
and  porcelain  ware. 


The  various  railway  workshops  are 
Indian  Railway  being  gradually  converted  to  electric  motor 

Electricity.  dnve>  and  the  undoubted  economy  and 
flexibility  of  this  method  of  machine 
driving  so  commends  itself  to  the  authorities  that  all-round 
extensions  are  in  contemplation.  The  most  important 
railway— the  E.I.  Rail  way — has  its  central  shops  at  Jamalpur, 
and  uuder  the  able  guidance  of  Mr.  Tyson  Wolff,  the  elec- 
trical engineer,  a ve  y complete  system  has  been  developed. 
The  shops,  yards  and  neighbouring  oantonment  are  brilliantly 
lighted,  and  the  workshops  themselves  are  quite  up-to-date 
in  their  modern  electric-motor  equipment.  Between 
Howrah,  the  Calcutta  E.I.  Railway  terminus,  and  Lilloah, 
the  location  of  the  carriage  works,  there  is  a three-phase 


high-tension  transmission  transformed  down  at  either  end 
for  lighting  and  power. 

The  0 R.  Railway  has  its  central  workshops  at  Lucknow, 
and  here,  too,  are  some  very  modern  examples  of  motor  work. 
Various  sized  motors  are  geared  down  to  direct  drive  on  to 
slow-speid  shaft,  lines,  doing  away  with  the  old  cumbersome, 
noisy,  and  inefficient  belt  drive  from  engines  fixed  at  the  end  of 
each  line  of  shafting.  For  the  carriage  works  there  is  a 
high-tension  three-phase  transmission,  the  voltage  at  the 
far  end  being  stepped  down  for  use  on  small  motors  for 
various  purposes.  The  O.R,  Railway  is  wholly  a Govern- 
ment Railway,  and  no  electric  extensions  have  been  carried 
out  during  the  current  year.  It  is  said  that  the  recently 
appointed  loco,  superintendent  is  hatching  a large  scheme  for 
electric  expansion,  which  will  probably  be  put  into  effect  in  the 
next  financial  year  if  the  Budget  and  the  higher  authorities  are 
both  favourable. 

The  North-Western  Railway  has  its  headquarters  at 
Lahore,  where  a new  workshop  is  being  built.  Under  the 
skilful  direction  of  the  elect’ ical  engineer,  Mr.  G.  Wright, 
the  electrical  equipment  of  the  old  workshops  leaves  nothing 
to  be  desired.  The  special  featute  here  is  the  single 
motor  drive,  each  machine — lathes,  planers,  rolls,  and  drills — 
being  entirely  self-contained,  with  its  motor  aud  switchgear 
under  the  immediate  and  easy  control  of  the  workman. 

The  central  power  station  is  modern  in  every  respect,  the 
latest  addition  being  several  sets  of  chain-grate  mechanical 
stokers  for  the  water-tube  boilers.  It  is  anticipated  that  the 
electric  installation  of  the  new  workshops  will  be  a master- 
piece in  its  way.  Being  a Government  railway,  all  machinery 
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is  indented  through  the  India  Office,  Whitehall,  and  Indian 
contractors  get  the  go-by,  except  in  cases  of  emergency,  and 
for  casual  accessories.  This  is  an  old  grievance  in  India, 
and  will  probably  remain  a grievance— but  that  is  by  the 

way. 

Rengal-NAgpur  railway  workshops  at  Khargpur,  about 
70  miles  from  Calcutta,  leave  little  to  be  desired  in  the  way 
of  up-to-dateness.  The  electrical  engineer,  Mr.  Franklin, 
who  is  at  present  home  on  leave,  is  a keen  enthusiast  at  his 
work,  as  is  shown  by  a cursory  glare ) over  and  around  the 
shops.  As  the  workings  of  this  line  are  not  so  completely 
overshadowed  by  Government  officialdom  as  those  of  the 
other  lines,  possibly  the  results  are  dre  to  grea'er  freedom  of 
design  and  more  scjpe  for  originality. 

The  foregoing  by  no  means  exhaust  the  number  of 
important  railway  lines  with  large  and  modern  electric  equip- 
ments. The  Great  Indian  Peninsular  Railway,  the  Bengal 
North-Western,  the  Madras  Railway,  the  South  Indian,  all 
can  boast  of  having  important  electric  power  p'ants,  but  the 
few  superficial  notes  given  will  help  to  indicate  that  railways 
in  India  are  not  far  behind  their  elder  brethren  at  home  in 
their  utilisation  of  modern  electric  ideas  and  practice. 


Dealers  in  electrical  fittings  are  often 
What  Can  be  anxious  to  appropriate  for  their  own  use 

^Trade*  Ma^k  f an<^  benefit  some  special  word  or  phrase, 
and  register  it  as  a trade  mark.  It  is 
almost  a natural  tendency  for  anyone  who  is  selecting  a trade 
mark  to  endeavour  to  acquire  some  title  which  shall  be 
laudatory  of  their  goods,  or  attach  them  to  a particular 
locality.  But  this  the  law  does  not  allow. 

In  giving  judgment  in  three  trademark  cases  heard  in  the 
Court  of  Appeal,  the  Master  of  the  Rolls  laid  down  certain 
principles  of  general  importance  in  relation  to  what  is,  atd 
what  is  not,  a valid  trade  mark.  The  real  importance  of  his 
observations  lies  in  the  fact  that  this  is  the  first  time  that  the 
Court  of  Appeal  has  had  to  consider  the  meaning  of  -Sec.  9 
of  the  Trade  Marks  Act,  1905,  which  amended  the  law 
affecting  trade  marks.  By  that  section,  a trade  mark  must 
contain,  or  consist  of,  at  least  one  of  the  certain  essential 
particulars,  including  the  name  of  a company  or  form  repre- 
sented in  a special  or  particular  manner,  a signature,  or  an 
invented  word  or  invented  words.  It  may  also  (by 
Sub-sec.  (4))  consist  of  “ a word  or  words  having  no 
direct  reference  to  the  character  or  quality  of  the  goods 
and  not  being  according  to  its  ordinary  signification  a 
geographical  name  or  surname.”  No  other  name,  signature, 
or  word  can  be  deemed  a distinctive  mark,  except  by  order 
of  the  Board  of  Trade  or  the  Court.  The  object  of  Sub- 
sec. (4)  is  clear.  It  is  meant  in  the  first  place  to  prevent 
traders  seizing  hold  of  laudatory  adjectives  and  monopolising 
them.  For  instance,  “ Elegant  electric  fittings  ” could  not 
be  registered.  In  the  second  place  it  is  intended  to  prevent 
the  name  of  a town  or  district  being  attached  to  one  article 
to  the  exclusion  of  others.  Thus,  “ Birmingham  boosters  ” 
could  not  be  registered.  As  the  Master  of  the  Rolls  said  : 
“ Wealthy  traders  are  habitually  eager  to  enclose  part  of  the 
• great  common  of  the  English  language,  and  to  exclude  the 
general  public  of  the  present  day  and  of  the  fnture  from 
access  to  the  enclosure.”  He  also  said  : “ It  is  apparent 
that  no  word  can  be  registered  under  this  Sub-sec.  unless  it 
is  ‘ destructive,’  that  is  to  say,  ‘ is  adapted  ’ to  distinguish 
the  goods  of  the  proprietor  from  the  goods  of  other  personp. 
Some  words  snch  as  good,  best,  &c.,  cannot  be  adapted. 
There  are  other  words  which  are  capable  of  being  adapted, 
and  as  to  such  words  the  tribunal  may  be  guided  by  evidence 
as  to  the  extent  to  which  use  has  rendered  the  word  dis- 
tinctive  It  is  not  unimportant  to  observe  that  a 

laudatory  epithet  if  allowed  to  be  registered  cannot  be 
removed  after  seven  years Again,  there  is  this  dis- 

tinction between  word  marks  and  other  marks.  A word 
appeals  to  the  eye  as  well  as  to  the  ear.  It  seems  to  follow 
that  a word  not  being  an  invented  word  ought  not  to  be 
put  on  the  register  if  the  spelling  is  phonetic  and 


resembles  in  sound  a word  which,  in  its  proper 
spelling,  could  not  be  put  on  the  register.”  In  the  light  of 
these  observations  the  Court  declined  to  allow  the  registration 
of  the  “Crosfield's  Perfection  Soap  ” with  the  word  “ Per- 
fection ” upon  it.  They  also  g'inted  an  application  to 
remove  from  the  register  the  word  “ Orlwoola  ” as  applied  to 
woollen  goods.  They  refused,  however,  to  prevent  an  appli- 
cation being  made  for  the  registration  of  “ Californian 
Syrup  of  Figs,”  because  it  has  here  for  many  years  been  a 
widely-known  proprietary  medicine,  and  the  name  has  been 
recognised  in  litigation  as  a trade  mark.  It  is  material, 
however,  to  observe  that  when  the  application  for  the  regis- 
tration of  these  words  is  made  it  will  be  competent  for  other 
persons  to  come  in  and  object. 

We  sometimes  wonder  whether  people  really  understand 
the  distinction  between  a trade  name  and  a trade  ma  k.  A 
trade  name  can  be  acquired  by  long  usage,  and  if  the  goods 
of  the  particular  trader  have  come  to  be  known  by  it,  it  can 
be  protected.  Thus,  suppose  cirtain  goods  had  come  to  be 
known  in  the  electrical  world  as  “ Morell’s  Matchless 
Motors,”  no  one  else  could  describe  his  motors  as  “ Morel’s 
Matchless  Motors,”  making  a colourable  alteration  in  the 
spelling  of  the  name  for  the  purpose  of  deceiving  the  public. 
Again,  if  the  firm  of  Brown  & Robinson  sold  “ Brown  and 
Robinson’s  Lamps,”  Robinson,  who  carried  on  a rival 
business,  could  not  take  a man  named  Brown  into  partner- 
ship for  the  expr§38  purpose  of  enabling  him  to  call  his 
lamps  “ Brown  & Robinson’s.”  He  could  not,  of  course, 
be  actually  prevented  from  taking  Brown  into  partnership, 
but  the  Court  would  restrain  him  from  selling  his  lamps 
under  such  titles  as  would  be  calculated  to  lead  the  public 
to  think  that  they  were  the  goods  of  another  and  an  older 
firm. 


Law  is  said  to  be  the  incarnation  of 
Tramways  and  common  genge  t That  is  the  theory  ; but 

Stray  Dogs.  a caguaj  perUBaj  0f  many  of  the  decisions 
of  the  Courts  is  not  always  calculated  to  convince  the  non- 
legal  mind.  As  a general  rule  where  there  is  a dispute 
between  a tramway  company  and  a passenger,  the  company 
comes  off  Eecond  best.  This  is  nearly  always  the  case  where 
the  issues  of  fact  are  left  to  a jury.  When  the  trial  is  before 
a judge  alone,  the  element  of  prejudice  is  eliminated,  and 
the  dictates  of  common  sense  appear  to  mould  the  decision. 
In  this  connection  reference  may  be  made  to  the  case  of 
Todd  v.  Paisley  District  Tramways  Co.,  decided  in  Scotland 
on  December  7 th. 

The  claim  was  for  £20  damages  in  respect  of  the  loss  of 
a dog,  said  to  have  been  killed  through  the  fault  of  a 
servant  of  the  defenders.  It  was  alleged  that  on  August 
1 0:b,  1909,  while  acting  as  driver  of  a car,  notwithstanding 
the  fact  that  a valuable  schipperke  dog  which  belonged  to 
the  pursuer  was  then  underneath  it,  and  that  his  (the 
driver’s)  attention  was  duly  called  to  the  fact,  he  started  the 
car,  with  the  result  that  the  dog  was  killed.  The  defender’s 
witnesses  stated  that  the  car  was  in  motion  when  the  driver’s 
attention  waB  called  to  the  fact  of  the  dog  being  under  the 
car,  and  that  immediately  he  was  informed  of  the  fact  he 
stopped  his  car  as  quickly  as  it  was  possible  for  1 itn  to  do  so. 

Sheriff  Lyell,  in  deciding  the  case  in  favour  of  the 
defenders,  stated  that  it  was  unnecessary  for  him  to  deal 
with  the  evidence  of  either  the  witnesses  for  the  pursuer  or 
the  witnesses  for  the  defenders,  as  to  whether  the  car  driver 
stopped  his  car  after  his  attention  Lad  been  directed  to  the 
dog  being  under  same,  as  the  pursuer  himself  had  so 
materially  contributed  towards  the  accident  by  permitting 
whst  he  contended  was  a very  valuable  schipperke  dog,  to 
be  at  large  and  unattended  in  a public  thoroughfare,  where 
there  was  an  obvious  danger  of  its  coming  to  grief,  and  he 
accordingly  found  for  the  defenders,  with  costs. 

We  should  be  glad  to  see  the  principle  of  contributory 
negbgence  more  often  applied  to  accident  cases  on  this  side 
of  the  border.  For  instance,  if  those  who  are  in  charge  of 
childnn  allow  them  to  run  at  large  in  streets  and  other 
places  where  they  are  in  constant  danger,  why  should  the 
owner  of  the  vehicle  which  runs  over  the  child  be  always 
held  responsible  ? 
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ELECTRICITY  IN  THE  WEAVING  SHED. 


In  view  of  the  extremely  unconvincing  report  on  e'ectrical 
driving  of  textile  factories  which  was  recently  issued  by  the 
Bradford  Engineering  Society,  it  is  somewhat  of  a relief  to 
turn  to  a careful  investigation  carried  out  in  connec- 
tion with  a small  German  jute  weaving  shed,  which  po.  sibly 
did  not  offer  the  best  of  opportunities  for  electiical  driving 
to  prove  its  worth. 


Fig.  1. — Siemens -Schuckebt  Genebatobs  Supplying  Poweb  to  Weaving  Shed. 

t The  weaving  shed  in  question  is  situated  in  the  town  of 
Vetschau,  and  the  owners  were  confronted  with  the  ques- 
tion whether  they  should  choose  mechanical  driving  direct 
from  the  engine  or  individual  electrical  drive,  using  the 
same  engine  for  generating  electricity. 

With  a view  to  arriving  at  a decision,  tests  were  made  of 
steam  and  coal  consumption  with  the  existing  installation, 
which  showed  that  the  30  looms  in  use  averaged  ’52  h.p. 
per  loom,  with  reed  widths  of  36  in.  to  72  in.  and  speeds  of 
130  to  112  picks  per  min.  This  power  consumption  was 
averaged  from  several  indicator  diagrams,  giving  15  7 i.h.p. 
for  the  30  looms,  but  as  it  was  recognised  that  loom 
stoppages  affected  the  figure,  and  that  a single  loom  under 
normal  running  conditions  required  more  than  -5 2 H p., 
further  tests  with  three  motor-driven  looms  of  different  sizis 
were  arranged  by  the  Siemens-Schuckertwerke,  which  con- 
firmed the  experience  in  other  jute  mills  that  the  power  con- 
sumption could  be  reduced  and  the  output  increased,  and  inci- 
dentally led  the  firm  to  adopt  the  individual  electrical  drive 
without  reference  to  a possible  increase  in  power  consumption. 

It  was  found  that  the  annual  coal  bill  with  the  existing 
drive  amounted  to  £28  7s.,  and  the  firm  agreed  that  io 
would  pay  to  install  the  individual  electric  drive  even  if 
the  coal  bill  increased  to  £33  1 7s. 

The  actual  plant  installed  consisted  of  an  85  kva.  three- 
phase  alternator  giving  230  volts  pressure  at  750  R.P.M.,  and  a 
dynamo  for  lighting  purposes  giving  210  amperes  at  110 
volts  and  1 ,280  u p.m.,  both  being  belt-driven  from  one 
countershaft,  as  shown  in  fig.  1. 

The  loom  drives,  which  are  shown  in  figs.  2 and  3,  necessi- 
tated the  re-erection  of  those  machines,  and  include 
reduction  gears  and  slipping  clutches. 

The  working  of  the  clutch  is  as  follows  : — A brake  disk 
is  is  keyed  on  the  loomshaft  a,  fig.  2.  The  large  spur  wheel 
( , having  the  brake  lever  d fixed  upon  it,  surrounds  the 
disk  i!.  By  means  of  the  lever  D the  brake-band  e,  which  is 
laid  round  the  brake-disk  n,  can  be  drawn  as  tightly  as 
desired.  The  tension  is  obtained  from  the  spring  F,  which 
can  be  regulated  by  the  nut  G. 


The  spring  f is  thus  tightened  until  the  power  neceSEary 
to  drive  the  loom  smoothly  is  transmitted  from  the  la'ge- 
ppur  wheel  C to  the  brake  disk  B,and  thus  to  the  loomshaft  a. 
If  now  an  impulse  is  given  in  excess  of  the  to’que  suitable  for 
the  normal  running  of  the  loom,  the  brake  band  E is  enabled 
to  slip  slightly  on  the  brake  disk  B. 

Undue  strain  is  thus  avoided  on  the  teeth  of  the  large- 
spur  wheel  c and  of  the  pinion  h on  the  motor  spindle. 

In  addition  to  the  occasional  overloads  mentioned,  the 
slipping  clutch  comes  into  action  every  time  the  sudden- 
stoppage  of  the  loom  takes  place  in  ordinary 
working.  The  loom  motors  are  totally  enclosed 
as  a protection  against  dust  and  mechanical 
injury. 

The  interest  of  the  case,  however,  lies  in 
the  results  obtained  with  the  new  drive,  which 
was  tested  by  several  independent  investigators 
on  behalf  of  the  firm. 

In  the  first  place  it  was  found  that  the- 
speed  of  the  looms  averaged  9’15per  cent, 
higher  than  with  mechanical  driving,  and  that 
due  to  the  regular  drive  yarn  breakages  were 
no  more  frequent  and  the  cloth  had  a more 
uniform  appearance. 

Under  the  new  conditions  the  average 
power  consumption  works  out  as  follows,  the 
results  being  summarised  : — 

By  the  terms  of  the  agreement  the  original 
power  consumption  (15  7 h.p)  could  be 
£33*17 

increased  in  the  ratio  _ ’ , giving  18'8  h.p. 

£28‘7 

Allowing  for  increased  speed  (9'15  per 
cent.)  this  becomes  2 O' 5 h.p. 

Allowing  for  the  “ standstill  ” time,  which 
was  with  steam  drive  40  per  cent.,  and  under 
the  new  conditions  26'4  per  cent.,  the  con- 
sumption may  be  further  increased  to — 

(100  -j>6;4) 

100  — 40 

It  had  thus  to  be  proved  that  the  30 
looms  with  individual  electric  drive  did  not  require  more  than 
25'2  h.p.  on  the  average,  assuming  a fully-loaded  generator 
with  an  efficiency  of  87  per  cent,  and  an  engine  with  an 
efficiency  on  full  load  of  85  per  cent. 

Tests  were  taken  with  the  30  looms  running  only,  and 
nine  steam  diagrams  showed  an  average  of  42'7  i.h  p. 
Deducting  the  friction  load  of  the  engine  (16'6  h.p.). 


20  5 x 


= 25'2  H p. 


Fig.  2. — Electbical  Loom  Dbive  by  the 
Siemens-Schuckebtwebkb. 

and  allowing  an  engine  efficiency  of  85  per  cent.,  the  power 
consumed  amounted  to  — 

(42-7  - IG'O)  x 100  = 30  7 i.h.p. 

85 
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Making  an  allowance  for  the  generator  working  at  only 
68  per  cent,  efficiency  owing  to  the  small  load,  the  figure  is 
again  reduced  to  24  h.p.,  qt  4 6 per  cent,  less  than  the 
guaranteed  figure. 

The  most  important  result,  however,  is  that  the  same 
looms  as  were  mechanically  driven  are  now  able  to  give  an 
increased  output  of  15  to  20  per  cent.,  and  that  with  (as 
the  result  of  further  tests)  a decreased  coal  consumption  of 
2 lb.  of  coal  per  loom  per  day. 

As  we  have  previously  mentioned,  this  particular  case — 
for  the  details  of  which  we  are  indebted  to  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd. — is  not  one  which  favours  the 


Fig.  3. — Electrically  Driven  Loom,  Siemens-Schuckert  System. 

individual  electrical  drive,  but  the  results  show  that  it  is  well 
worth  recording. 

We  only  regret  that  the  German  investigators  did  not 
carry  their  tests  a little  further  and  provide  us  with  some 
actual  figures  as  to  the  net  value  of  the  increased  output  of 
the  looms,  and  the  terms  under  which  the  Siemens-Schuc- 
kert werke  carried  out  the  installation,  as  it  is  an  unfor- 
tunate fact  that  the  British  manufacturer  is,  generally 
speaking,  unable  to  grasp  the  advantage  of  a change  unless 
it  be  stated  in  value  of  yarn  or  cloth,  and  is,  moreover,  not 
so  favourably  placed,  financially,  as  his  German  contem- 
porary in  regard  to  the  carrying  out  of  such  a scheme  a3 
that  referred  to  above. 


IN  REPLY  TO  “A.  P.  C.”— A BROADER 
PHILOSOPHY. 


The  strong  shall  wait  for  the  weary,  the  hale  shall  halt  for  the 
weak.  ......  With  hammer  and  chisel  and  pen,  We  will  work 

for  ever  and  ever.  Amen. — Kipling. 

The  arguments  recently  advanced  in  these  columns  under 
the  heading,  “ The  Fetish  of  the  Steady  Job”  (November 
10th,  1909,  pages  838,  839),  can  hardly  be  allowed  to  pass 
unchallenged.  Already,  at  least  one  correspondent  has 
pointed  out  some  of  the  inaccuracies  of  reasoning,  but  there 
are  many  still  uncorrected.  The  article  referred  to  cannot 
be  called  unbiased,  or  even  reasonable.  Its  tone  is  bitter, 
so  bitter,  indeed,  as  to  suggest  a disappointed  desire  on  the 
part  of  its  author  to  secure  one  of  the  “ steady  jobs  ’ which 
he  so  much  decries.  He  accuses  Government  officials  of 
ignorance  concerning  the  conditions  of  commerce  and  trade  : 
the  accusation  is,  in  the  vast  majority  of  cases,  unfounded, 
such  men  having,  and  generally  utilising,  exceptional  facili- 
ties for  studying  this  subject.  The  author  ventures  to 


express  an  opinion  that  “A.  P.  C.’s”  knowledge  of  Govern- 
ment officials,  their  work  and  merits  is  highly  superficial. 
The  philosophy  he  advances  is  shallow  and  none  too  whole- 
some. It  is,  however,  one  which  is  too  frequently  urged  in 
extenuation  by  those  who  participate  in  a “ wild  and  un- 
dignified rush  ” after  their  own  advantage. 

The  sentiment  of  “ Sufficient  unto  the  day,  «kc.,”  is 
greatly  and  widely  distorted  and  abused,  while,  on  the  other 
hand,  that  of  Kipling’s  “ Imperial  Rescript  ” is  equally  con- 
travened. It  is  difficult  to  discuss  such  a topic  as  the 
present  one  without  encroaching  on  the  borders  of  religion 
and  sentiment,  but  the  author  thinks  that  the  following 
remarks  will  be  endorsed  by  most  broad- 
minded persons,  and  such  as  are  not  too  hope- 
lessly prostrated  by  the  gold  fever. 

“ A.  r.  C.”  assumes  that  all  men  are,  by 
nature,  inherently  “ slackers  ” (a  cynical  and 
rather  significant  assumption).  'Without 
going  so  far  as  to  inspect  “ the  whole  world’s 
history,”  or  to  study  “the  rise  and  fall  of 
nations,”  it  may  be  safely  asserted  that  the 
above  conclusion  is  erroneous.  A capable 
man  of  the  type  which  “ A.  P.  C.”  assumes 
would  succeed  so  brilliantly  if  only  subjected 
to  insecurity  of  tenure,  would  rather  rise  to 
yet  greater  heights  in  consequence  of  the 
very  knowledge  that  he  worked  towards  a 
steady  end.  His  employment  would  not 
change  with  the  days  and  there  would  be  real 
inducement  to  concentration. 

Rich  men,  who  have,  from  the  present 
point  of  view,  a maximum  “ security  of 
tenure,”  frequently  abuse  the  same  and  lead 
idle  wasted  lives,  but  it  must  be  admitted 
that  an  increasing  number  follow  a brilliant 
and  useful  career — and  this  is  especially  so  in 
the  scientific  world.  Security  of  prospects 
has  again  and  again  enabled  progress  which 
would  have  been  impossible  had  £ s.  d.  alone 
been  the  end  in  view.  Life  is  given  to  us 
that  we  may  live,  and  on  “ A.  P.  C.’s  ” own 
showing,  the  steady-job  man  leads  a steady, 
clean  and  useful  life — one  from  which  revolutionary  methods 
and  aims  are  no  doubt  excluded,  but  one  which  the  author 
ventures  to  affirm  is  of  more  real  merit  and  leads  to  greater 
national  stability  than  the  strenuous  life  which  “A.  P.  C.  ” 
advocates.  There  is  a strenuous  life  which  is  meritorious, 
but  it  is  not  that  which  the  condemnation  of  the  “ fetish  ” 
upholds. 

The  existence  which  “ A.  P.  C.”  apparently  regards  as 
ideal  is  one  of  purely  selfish  motives,  and  therein  lies  the  real 
core  of  the  whole  discussion.  The  perfect  submersion  of 
self  is  vaguely  advocated,  but  is  totally  at  variance  with 
the  general  sentiment  of  the  article.  Moreover,  the  author 
fails  to  see  how,  self  being  eliminated,  anyone  could  derive 
the  least  pleasure  or  use  from  life.  The  whole  community  is 
supposed  then  to  be  feverishly  working  each  man  for  his 
advancement,  yet  self  is  presumed  submerged,  and  the  net 
result  anticipated  is  a race  of  supermen— the  argument  is  not 
convincing. 

“ That  specialisation  is  valueless  ” is,  surely,  the  grossest 
and  most  absolutely  unjustifiable  statement  in  the  whole  of 
the  article  or  philosophy  criticised.  Again,  America  isBtated 
to  be  the  first  country  to  appreciate  the  futility  of  specialisa- 
tion, yet  America  is  to-day  the  most  striking  example  of  ultra- 
specialisation which  the  world  has  yet  seen.  t 

Confining  our  attention  to  engineering  (“  A.  P.  C.’s 
sweeping  denunciation  of  “ every  trade  and  profession 
having  no  subsequent  support  in  his  indictment),  American 
engineering  is  brilliant,  but  can  scarcely  be  termed  reliable. 
Refer  but  to  the  appalling  death  roll  of  colliery  and  railway 
accidents,  to  the  continual  failure  of  engineering  structures 
of  every  kind  in  the  New  World,  and  it  will  be  seen  that  the 
fruits  of  strenuous  insecurity  may  be  bitter. 

Insecurity  in  one  part  of  a social  scheme  must  result  in 
insecurity  in  every  other  section  thereof,  particularly  where 
the  fundamental  insecurity  lies  in  the  tenure  of  position  on 
which  depends  the  livelihood  of  the  community.  In  America, 
insecurity  of  life,  property  and  finance,  and  even  of  integrity 
and  honour  is  only  too  well  known. 
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The  author  has  heard  it  repeatedly  asserted  by  travellers 
and  residents  in  America  that  the  average  American,  with 
all  his  hustle,  fuss  and  commotion,  does  not  “ get  any  for- 
rarder  ” than  his  more  phlegmatic  fellows  across  the  seas. 
Time  devoted  to  the  direction  of  energy  expenditure,  to  a 
true  course  for  the  end  iu  view,  is  not  wasted. 

Possibly  quite  a number  of  persons  will  hear  with  surprise 
that  France  is  a decadent  country — among  them  is  the 
author.  Personally,  from  a considerable  study  of  the  motor 
and  aeronautic  industries  and  from  a tolerable  acquaintance 
with  recent  developments  in  science,  he  was  under  the 
impression  that  France  was  far  from  losing  her  high  position 
among  nations.  The  only  decadence  which  France  has 
really  to  lament  is  that  of  her  birth  rate.  This  is  truly 
alarming,  and  would  hardly  be  remedied  by  the  adoption  of 
the  principle  that  “ marriage  and  settling-down  are  but 
minor  considerations.” 

The  choice  of  Germany  as  an  example  of  the  benefits  of 
uncertainty  of  prospects  is  not  at  all  convincing,  seeing 
that  German  stolidity,  constancy  of  purpose,  and  tremendous 
specialisation  and  attention  to  detail,  are  leading  -national 
characteristics. 

“ Greatness”  in  the  financial  world  can,  of  course,  hardly 
come  to  one  in  a Government  or  municipal  position,  but 
abstinence  from  the  reckless  and  ruthless  gambling,  which 
unfortunately  characterises  so  many  millionaires,  is  hardly 
regrettable.  It  has  been  wisely  said  that  no  man  can 
honestly  acquire  many  millions  of  pounds  in  a life-time,  and 
seldom  even  one  million.  The  success  of  that  one  man  is 
purchased  with  the  happiness,  honour  and,  too  often,  the 
lives  of  his  rivals  or  victims. 

Turning,  however,  from  commerce  to  science,  it  cannot  be 
denied  that  the  sense  of  security,  engendered  by  the  know- 
ledge that  one  can  always  obtain  a livelihood  for  himself  and 
those  dependent  upon  him,  is  far  more  conducive  to  earnest 
endeavour  and  uninterrupted  progress  with  scientific  matters 
than  would  be  the  so-called  “ strenuous  ” life.  A “ great  ” 
man  is  not  likely  to  be  repressed  by  holding  a Government 
position  or  other  “ steady  job.”  Surely  the  knowledge  that 
he  has  a steady  competence  on  which  to  rely  will  embolden 
him  to  pursue  original  lines  of  study,  research  and  working 
which  he  would  hardly  dare  to  follow  under  other  circum- 
stances. 

“ The  whole  world’s  history  goes  to  prove  that  the  man 
with  the  steady  job  has  never  done  anything  to  aid  progress, 
&c.,”  is  again  a grave  misstatement,  though  it  is  difficult  to 
repress  a smile  at  the  confident  naivete  of  the  wording. 
Many  of  our  greatest  men  living  at  all  periods  of  our  history 
and  following  many  different  “ trades  and  professions  ” have 
held  State  or  other  “ steady  jobs.”  The  world’s  great  men 
have  ever  been  characterised  by  the  zeal  with  which  they 
pursued  their  avocation  for  its  own  sake  and  their  disregard 
of  their  own  fame  and  prosperity. 

In  the  Government  position,  so  far  as  concerns  the  work 
directly  connected  therewith,  the  individuality  of  a man  is 
no  doubt  largely  obliterated,  but  conscientious  fulfilment  of 
duty  and  thoroughness  in  detail  are  encouraged.  To  stty, 
however,  that  a Government  official  has  no  personal 
responsibility  is  ridiculous.  Every  such  official— excepting 
those  in  the  lowest  positions,  held  by  men  who  would  other- 
wise be  door  porters  or  hold  other  posts  of  similar  insecurity 
of  tenure  but  doubtful  national  importance — is  under  a heavy 
personal  bond.  He  is  fully  Responsible  for  any  error  on  his 
part  whether  in  the  collection  of  duties,  the  sale  of  stamps  or 
licences,  in  accountancy  or  in  more  abstract  inspection  duties. 
Moreover,  these  bonds  are  rigorously  enforced. 

As  to  whether  a rapidly  varying  occupation  is  really  more 
interesting  than  the  thorough  study  of  one  or  a few  branches 
of  knowledge  there  can,  of  course,  be  two  opinions,  but  an 
expert  in  any  subject — and  it  is  the  experts  who  nowadays 
count — will  affirm  that  the  more  advanced  his  studies  the 
more  interesting  have  they  become  to  him.  The  author  is 
still  of  the  opinion  that  a subject  which  is  made  an  able  man’s 
life  work  is  likely  to  yield. better  results  than  would  a medley 
of  matters  under  the  same  conductor.  On  the  other  hand, 
an  incapable  is  more  likely  to  approach  useful  efficiency  and 
reliability  by  adhering  to  one  avocation  than  by  repeatedly 
changing  his  employment.  Such  men  must  come  into  the 
world,  and  we  are  scarcely  justified  in  urging  their  extermi- 
nation. As  to  whether  a man  has  a “right  of  existence,”  it  is 


not  for  a fellow  mortal  to  determine.  The  licence  of  life  is 
granted  equally  -to  us  all  : to  discuss  whether  such  equality 
is  justified  approaches  dangerously  to  arrogance. 

Our  lives  are  surely  given  to  us  for  some  better  end  than 
mere  money-grubbing  and  killing  off  our  less  efficient 
neighbours.  There  is  a certain  genus  of  beings  who  prate 
of  the  benefits  accruing  to  mankind  from  the  strenuous  life 
as  advocated  by  them.  In  reality  these  beings,  wittingly  or 
unwittingly,  care  for  nothing  but  their  own  advancement  : 
their  morals  are  hopelessly  warped  by  the  spell  of  greed,  and 
to  engender  a nation  of  such  creatures  would  be  hardly  less 
disastrous  than  reversion  to  Anarchy  and  Socialism. 

Safety,  reliability  and  thoroughness  are  essential  in 
engineering,  in  individuals  and  in  nations.  Transient  effects, 
however  brilliant,  can  have  no  permanent  value,  and  the 
long  thin  trail  on  the  record  of  time,  however  faint,  will  be 
longer  seen,  respected  and  remembered  than  the  misplaced 
cavities  caused  by  the  explosive,  ill-directed  energy  of  the 
modern  strenuous  man. 

Pampered  luxury  will  lead  to  the  downfall  of  any  nation, 
as  surely  as  it  precipitated  the  Empire  of  Home,  but  the 
philosophy  which  sets  every  man  against  his  neighbour  in  a 
mortal  fight  for  that  from  which,  when  attained,  all  pleasure 
in  possession  has  flown,  is  no  less  disastrous  in  its  results. 

Such  philosophy  is  shallow  and  false  : it  is  selfish  in  its 
aims  and  narrow  in  its  conceptions  of  humanity.  Even  in 
the  twentieth  century  we  must  leave  a small  space  for  senti- 
ment, and  must  allow  that  the  universe  was  created  for 
another  motive  than  that  every  man  should  waste  and  shorten 
his  life  in  a feverish  attempt  to  “ best  ” his  fellows. 

Lest  any  should  condemn  these  notes  as  idealistic — they 
are  surely  far  more  materialistic  and  representative  of  the 
bulk  of  human  nature  than  a doctrine  which  ha3  as  its  goal 
the  “ abolition  of  mediocrity,”  the  creation  of  “ a race  of 
supermen,”  and  the  “ trampling  ” and  “ starving  out  of 
existence  ’ of  inefficients  and  all  those  below  the  average 
superman  standard — hardly  a pretty  side  of  human  nature 
and  ambitions. 

Hard  work,  and  plenty  of  it,  is  an  excellent,  an  essential 
thing,  but  it  is  not  enough  alone  : it  is  neither  necessary 
nor  desirable  to  live  simply  and  solely  to  work. 

The  author  is  not  a Socialist — Socialism  spells  invidious 
ruin — he  does  not  believe  that  the  abler  man  should  not  rife 
above  his  fellows  ; but,  on  the  other  hand,  he  does  not 
believe  in  the  venomous,  extremist  principles  advanced  by 
“ A.  P.  C.”  In  this  he  trusts  and  believes  the  majority  of 
his  readers  to  be  with  him. — 1LE.N. 


THE  ELECTRIC  LIGHTING  ACT,  1909.-A 
LEGAL  VIEW  OF  ITS  EFFECT. 


This  measure,  which  is  now  upon  the  statute  book,  comes 
into  force  on  April  1st,  1910.  It  makes  very  important 
changes  in  the  law  relating  to  the  supply  of  electricity. 

It  is  not  possible,  in  the  space  of  a short  article,  to  deal 
fully  with  all  the  various  changes  which  are  made  by  this 
Act.  It  is  necessary,  however,  for  the  benefit  of  supply 
companies  and  consumers  who  will  be  affected,  to  make  brief 
reference  to  its  more  salient  features.  Sec.  1 makes  an 
important  change  in  the  law  as  to  the  acquirement  of  land 
for  the  purposes  of  a generating  station.  Hitherto  it  has 
not  been  competent  for  an  electric  lighting  company  to 
acquire  land  otherwise  than  by  an  agreement.  Now,  however, 
the  Hoard  of  Trade  may,  by  a provisional  order,  authorise  any 
undertakers  who  are  already  working  under  statutory  powers, 
to  acquire  land  for  a generating  station  either  within  or  with- 
out their  area  oj  supply.  The  price  payable  is  to  be  fixed  in 
accordance  with  the  Lands  Clauses  Acts,  pursuant  to  which, 
of  course,  1 0 per  cent,  must  be  paid  by  way  of  compensation 
for  compulsory  purchase. 

The  only  thing  to  be  said  about  this  clause  is  that  it  comes 
rather  late  in  the  day.  It  would  be  interesting  to  know  how 
many  supply  authorities  there  now  are  in  the  country  who 
are  likely  to  avail  themselves  of  the  power  here  conferred. 
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The  beneficial  effect  of  Sec.  1 js  largely  taken  away  by 
j Sec.  2,  which  provides  that  no  undertakers  may  erect  a 
generating  station  on  land  acquired  after  March  31st,  1909, 
unless  with  the  consent  of  the  Board  of  Trade  given  by 
provisional  order.  Such  consent  can  only  be  given  after 
notice  to  owners  and  lessees  of  land  in  the  neighbourhood, 
i The  section  does  not  apply  to  transforming  stations. 

Difficulties  have  arisen  in  the  past  owing  to  the  fact  that 
undertakers  have  not  always  been  able  to  break  up  roads, 
railways  and  tramways  outside  the  supply  area  for  the  pur- 
I pose  of  laying  mains.  In  future,  however  (by  order  of 
1 Sec.  3),  the  Board  of  Trade  may  authorise  undertakers  to 
do  this,  subject,  in  the  case  of  roads,  to  the  consent  of  the 
highway  authority  affected.  If  such  consent  is  unreasonably 
withheld,  the  Board  may  dispense  with  it. 

Supply  in  bulk  has  never  until  now  formed  the  subject  of 
j legislation  in  a public  Act.  Again,  even  in  the  private  Acts 
authorising  bulk  supply,  no  authority  has  been  conferred  to 
i supply  outside  the  area.  Sec.  4 of  the  measure  before  us 
provides  that  the  Board  of  Trade  may  authorise  supply  in 
: bulk  by  provisional  order,  unless  they  think  the  scheme  so 
! large  as  to  merit  a private  Act.  The  Board  may  permit 
undertakers  to  supply  electricity  in  bulk  to  any  other  under- 
takers upon  such  terms  and  subject  to  such  conditions  as 
may  be  specified  if  the  supply  ran  be  given  without  breaking 
up  any  streets  except  such  as  the  undertakers  giving  or  the 
undertakers  receiving  the  supply  are  authorised  to  break  up. 

“ Persons  affected  ” by  the  order  may  appear  and  object 
thereto. 

To  “supply  electricity  in  bulk”  means  to  supply  it  (a)  to 
any  local  authority,  company  or  person  authorised  to  dis- 
tribute electricity  to  be  used  for  the  purposes  of  distri- 
bution ; or  (b)  to  any  local  authority  authorised  by  any 
general  or  special  Act  to  undertake  or  contract  for  the 
lighting  of  streets,  bridges  or  public  places,  to  be  used  for 
the  purposes  of  lighting  streets,  &c. 

With  regard  to  supply  outside  the  area,  the  fact  that  no 
supply  can  at  present  be  furnished  outside  the  area  has  long 
been  a source  of  trouble  and  annoyance.  Even  where 
premises  are  on  a boundary  line,  the  owners  cannot  legally 
get  all  their  supply  from  one  source.  By  Sec.  5 of  the  new 
Act,  provision  is  made  for  supply  to  railways,  canals  and 
tramways  partly  outside  the  area  of  supply.  Such  a supply 
may  be  furnished  (with  the  consent  of  the  Board  of  Trade) 
for  the  purpose  of  haulage  or  traction.  Such  consent  must 
not  be  given  until  persons  affected  have  been  given  an 
opportunity  of  appearing  and  stating  their  objections.  A 
provisional  order  must,  however,  be  obtained  for  the  supply 
of  electricity  to  any  such  railway  for  purposes  incidental  to 
the  working  or  lighting  of  the  railway,  &c. 

Sec.  6 makes  provision  for  supply  to  other  classes  of 
consumers  outside  the  area.  If  the  Board  are  satisfied  that 
a consumer  outside  a supply  area  wants  a supply,  and  the 
local  authority  and  the  undertakers  consent,  the  Board  may 
order  a supply  to  be  given  upon  such  terms  as  they  think 
fit.  If  consent  is  unreasonably  withheld,  the  Board  may 
proceed  as  if  it  had  been  given. 

With  regard  to  compulsory  purchase,  useful  provision  is 
made,  by  Sec.  7,  to  meet  the  difficulties  which  must  arise  in 
the  case  of  the  undertaking  of  a company  which  is  within 
the  district  of  more  than  one  local  authority.  Thus  a local 
authority  may,  with  the  oonsent  of  the  company,  and 
subject  to  conditions  approved  by  the  Board  of  Trade, 
transfer  their  right  of  purchase  to  any  other  local  authority. 
In  the  case  of  an  undertaking  authorised  after  the  com- 
mencement of  the  Act,  the  consent  of  the  company  will  not 
be  necessary. 

As  to  joint  exercise  of  powers  by  two  local  authorities, 
Sec.  8 provides  that  the  Board  of  Trade  may,  with  the 
consent  of  the  Local  Government  Board,  authorise  two  or 
more  local  authorities  to  exercise  the  powers  conferred,  on 
them  by  the  Electric  Lighting  Acts  or  any  provisional 
order. 

With  regard  to  revision  of  prices  (Sec.  9 provides  that) 
the  period  in  future  is  to  be  five  years  instead  of  seven 
years. 

The  transfer  of  powers  by  undertakers  is  also  put  under 
control.  Thus  (by  Sec.  14)  undertakers  may  not  divest 
themselves  of  the  powers,  rights  or  obligations  conferred  upon 
them  by  the  Electric  Lighting  Acts  or  a provisional  order 


otherwise  than  under,  and  in  accordance  with,  a provision 
contained  in  a licence,  order  or  special  Act. 

One  of  the  most  important  provisions  is  that  relating  to 
supply  to  premises  having  a separate  supply.  A person 
having  such  a supply  must  (by  virtue  of  Sec.  15)  agree  with 
the  undertakers  to  pay  them  such  minimum  annual  sum  as 
will  give  them  a reasonable  return  on  the  capital  expenditure, 
and  will  cover  other  standing  charges  incurred  by  them  in 
order  to  meet  the  possible  maximum  demand  for  those  premises. 
The  sum  to  be  paid  is  to  be  determined,  in  default  of  agree- 
ment, by  arbitration. 

Another  provision  affecting  consumers  is  contained  in 
Sec.  17,  which  provides  that  24  hours’  notice  must  be  given 
to  undertakers  before  quitting  any  premises  supplied  with 
electrical  energy  by  the  undertakers.  In  default  of  such 
notice,  the  consumer  renders  himself  liable  to  pay  the  amount 
registered  by  the  meter  at  the  next  reading.  Again,  if 
payment  is  in  arrear  in  respect  of  one  set  of  premises,  the 
undertakers  may  refuse  a supply  to  other  premises  of  the 
same  consumer  (Sec.  18). 

To  overcome  a difficulty  which  was  brought  out  in  a 
recent  case  in  the  courts,  agreements  for  the  supply  of  elec- 
tricity are  in  future  to  be  exempt  from  stamp  duty  (Sec.  19). 

Amongst  the  remaining  provisions  contained  in  the  body 
of  the  Act,  by  far  the  most  important  is  that  which  relates 
to  private  supply  companies.  It  introduces  the  monopoly 
principle.  We  have  often  pointed  out  in  these  columns 
that,  under  existing  law,  statutory  undertakers  have  no 
monopoly  in  their  district.  Anyone  may  supply  electricity 
to  his  neighbour  if  he  is  so  minded.  Sec.  23  of  the  Act, 
however,  provides  that  “ it  shall  not  be  lawful  for  any  other 
local  authority,  company,  or  person  to  commence  to  supply 
or  distribute  electricity  within  the  same  area  (t'.e.,  the  area  of 
the  undertakers)  unless  such  supply  or  distribution  is  autho- 
rised by  Act  of  Parliament  or  provisional  order.”  The 
section,  however,  does  not  “ prevent  any  company  or  person 
from  affording  a supply  of  electrical  energy  to  any  other 
company  or  person  where  the  business  of  the  company  or 
person  affording  the  supply  is  not  primarily  that  of  the 
supply  of  electrical  energy  to  consumers.”  It  is  further  pro- 
vided that  the  section  shall  not  prevent  any  company  who 
at  the  passing  of  the  Act  are  empowered  by  their  memorandum 
of  association  to  generate  electrical  energy  from  affording  a 
supply  to  a railway  company  for  purposes  incidental  to  that 
company’s  undertaking  other  than  the  conveyance  of  public 
traffic. 

This  section  must  inevitably  be  fraught  with  important 
consequences  to  many  persons  who  are  supplying  electricity 
all  over  the  country.  Times  and  again  we  have  in  these 
columns  pointed  out  that  such  a business  is  legal  ; and  when 
this  Act  comes  into  force  there  will  be  many  companies  and 
firms  in  existence  who  are  deriving  a decent  revenue  from 
this  source.  The  words  “ to  commence,”  however,  which 
are  underlined,  seem  to  show  that  the  section  will  not  apply 
to  companies  and  persons  whose  business  is  m existence  at 
that  date.  Anyone  who  is  about  to  give  or  receive  a supply 
should  take  care  to  complete  his  arrangements  before  April 
1st,  1910. 

A nice  question  will  arise  as  to  what  will  be  the  result  of 
a breach  of  this  enactment.  No  penalty  is  specified. 
Ocher  offences  against  the  Electric  Lighting  Acts  are  the 
subject  of  penalties  or  may  be  the  cause  of  revocation  of  a 
provisional  order.  Presumably  the  local  authority  or  other 
undertaker  affected  could  apply  for  and  obtain  an  injunction. 

The  provisions  of  the  schedule  to  the  Electric  Lighting 
Clauses  Act  which  relate  to  meters  and  their  certification 
are  modified  in  certain  material  respects.  Meters  must  not 
only  be  certified  but  must  be  fixed  and  competed  with  the 
service  lines  in  some  manner  approved  by  the  Board  of 
Trade.  A meter  will  not  be  considered  duly  certified  unless 
it  is  accurate  within  such  limits  of  error  as  may  be  allowed 
by  the  Board  of  Trade.  An  electrical  inspector  is  at  present 
only  bound  to  examine  the  meter  itself.  In  future  he  may 
be  required  to  examine  the  connections.  At  present  a 
meter  must  not  be  disconnected  by  a consumer  without  notice 
to  the  supply  authority.  In  future  the  supply  authority 
must  give  notice  to  the  consumer  before  disconnecting  the 
meter. 

We  hope  to  deal  much  more  fully  with  this  Act  before  it 
comes  into  operation. 
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CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  oh  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer’s  name  and  address  in  our  p tssession. 


The  First  Telephone  Switchboard. 

With  reference  to  the  correspondence  upon  the  subject  of 
the  first  telephone  switchboard,  I beg  to  bring  to  your  notice 
one  which  I believe  to  be  the  first,  it  being  prior  to  either 
of  those  mentioned  in  the  correspondence. 

A telephone  exchange  on  a small  scale  was  established  at 
6,  Lombard  Street,  E.C.,  in  September,  1878.  The  firms 
connected  were  : — The  Equitable  Insurance  Co.,  of  New 


York,  in  Princes  Street ; Arthur  Anderson,  stockbroker,  30, 
Throgmorton  Street ; Azienda  ; an  American  firm  in  Lom- 
bard Street  ; Renshaw  & Renshaw,  of  2,  Suffolk  Lane  ; the 
London  Banking  Association.  Enclosed  is  a photo  of  the 
Bhutter  indicator  and  bell  used  upon  this  system  ; upon  the 
fall  of  a shutter  the  horizontal  rods  completed  the  bell 
circuit.  A common  battery  was  used,  and  the  interruption 
of  the  line  circuit  caused  the  bell  to  ring. 

F.  Higgins. 

London,  E.C.,  December  13 th,  1909. 


Protection  of  Tramway  Trolley  Standards. 

Referring  to  the  letters  that  have  appeared  in  your 
columns  with  respect  to  the  earthing  of  trolley  standards, 
it  appears  to  be  commonly  held — amongst  rolling  stock 
superintendents,  at  any  rate — that  the  insertion  of  a lamp  or 
other  resistance  to  check  the  current  in  the  event  of  the 
standard  becoming  “ alive,”  is  a preventive  against  electric 
shock. 

The  writer  is  prompted  to  call  attention  to  this  dangerous 
delusion  by  a recent  experience.  Happening  to  remark 
casually  to  a car  superintendent  that  the  idea  above  referred 
to  was  a delusion,  he  was  considerably  surprised  to  hear  it 
strongly  maintained.  The  supporting  argument  is  worth 
recounting,  if  only  to  show  how  dangerous  it  may  be. 

On  the  writer  mentioning  that  the  presence  of  a1  lamp 
between  trolley  standard  and  earth  gave  no  protection  to  the 
passengers,  he  was  met  with  the  statement  that  “ when  the 
lamp  lighted  up  it  discharged  the  trolley  standard,  so  that  a 
shock  could  not  be  obtained  from  it.” 

Of  course,  it  did  not  take  long  to  dispel  that  fallacy,  but 
it  is  the  subsequent  query  on  the  part  of  the  superintendent 
that  indicates  the  real  danger  ; he  said,  “ Then  why  do  the 
Board  of  Trade  sanction  lamps  with  audible  signals  ? ” 

Of  course,  I was  reduced  to  silence,  because  I do  not 


know  why  the  Board  of  Trade  do  so,  considering  that  their 
function  is  to  safeguard  the  public  in  every  way. 

Perhaps  you,  Sir,  can  explain  why  they  allow  the  travelling 
public  to  run  such  unnecessary  risks. 

Nemo. 

[There  is  only  one  efficient  safeguard  that  we  know  of ; 
and  that  is  to  earth  the  trolley  standard  with  a substantial 
cable.  Why  this  is  not  made  compulsory  we  cannot  say — 
it  would  be  easy  enough  to  put  an  indicator  in  circuit  with 
the  earthing  cable,  to  show  which  car  had  earthed  the 
system. — Eds.  E R.] 


In  connection  with  the  discussion  going  on  in  your 
columns  at  present  on  the  above  subject,  I would  like  to 
draw  your  attention  to  a simple  method  of  protection  for 
trolley  standards. 

A few  years  ago  when  trolley  retrievers  were  much  dis- 
cussed, I sketched  out  an  arrangement  of  trolley  catcher 
which  would  act  as  a live  trolley  indicator. 

The  method  was  to  provide  a spring  winch  on  which  the 
slack  trolley  rope  could  be  wound.  The  spring  would  be 
normally  locked  by  means  of  a magnet  connected  between 
the  overhead  line  and  earth.  On  the  trolley  leaving  the 
wire,  the  magnet  would  release  the  spring,  permitting  the 
winch  to  haul  down  the  trolley  clear  of  the  overhead  work. 

If  the  earth  connection  of  this  magnet  be  made  to  the 
trolley  standard,  then  on  the  standard  becoming  live,  the 
magnet  is  shunted  by  the  fault  and  the  spring  winch  is 
released,  hauling  down  the  trolley.  The  arrangement  would 
thus  constitute  a very  efficient  protection  and  a very  definite 
indicator.  ' 

If  it  were  necessary  to  get  the  car  home  without  clearing 
the  earth,  means  might  be  provided  whereby  the  spring  drum 
could  be  mechanically  locked  ; the  same  movement  putting 
in  action  any  warning  devices  that  might  be  thought 
desirable. 

Robert  Chalmers  Black. 

(Ilasgow,  December  6th,  1909. 


Cost  of  Living  in  the  Federated  Malay  States. 

I do  not  agree  that  the  statement  mentioned  in  the 
Editors’  reply  in  the  Electrical  Review  for  October  15th 
“ cuts  both  ways,”  because  invariably  when  a man  is 
engaged  at  home  he  is  taken  on  at  a sterling  salary,  hence 
if  he  has  the  idea  that  the  dollar  is  worth  only  about  2s.  he 
gets  a nasty  shock,  shortly  after  his  arrival,  when  he  learns 
that  instead  of  receiving,  say,  $200  per  month,  he  receives 
actually  only  $171.40.  I can  assure  anyone  intending  to 
come  out  to  the  Straits  that  the  difference  of  $28.00  per 
month  would  prove  a very  considerable  amount. 

Having  met  so  many  young  fellows  who,  soon  after  their 
arrival  here,  have  for  the  first  time  discovered  exactly  what 
their  sterling  salaries  will  represent  in  dollars,  I do  not 
think  that  the  point  is  laboured  at  all. 

It  is  true  that  I took  exception  to  the  one  point  only,  but 
I thought  that  this  would  make  it  clear  that  the  writer  of 
the  article  must  have  left  the  Straits  some  few  years  ago, 
and  it  is  generally  well  known  that  in  a comparatively 
young  and  rising  colony  such  as  this,  great  alterations 
(usually  including  smaller  profits  in  business  and  increased 
cost  of  living)  take  place,  and  it  seems  to  me  to  be  always 
necessary  to  get  this  kind  of  information  direct  from  one 
on  the  spot.  Taking  one  or  two  items  mentioned  in  the 
article,  the  cost  at  the  present  time  in  Singapore  would  be 
as  follows,  according  to  my  own  experience  : — 

Dhobi. — This  costs  usually  $5  per  month,  although  they 
can  be  obtained  at  $4,  as  against  $1.50  mentioned  in  the 
article. 

Cotton  Suits. — It  is  necessary,  on  arrival,  to  purchase  at 
least  1 5 suits,  as  the  dhobi  comes  only  once  a week.  He 
never  comes  regularly  ; this  is  the  usual  number  to  start 
with  : one  per  day  and  a spare  one  = eight,  and  seven  more 
in  the  dhobi’s  hands. 

The  usual  price  for  these  is  $45.00  per  dozen. 

’ Rilcisha  Hire. — In  Singapore  a European  generally  uses 
a first-class  (rubber-tired)  ’rikisha,  the  hire  for  which  is 
10  cents  per  mile  ; (>  cents,  mentioned  in  the  article,  is  the 
hire  for  a second-class  ’rik  (iron  tired).  I believe,  however, 
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that  in  many  places  in  the  Native  States  there  are  no  first- 
class  ’riks. 

In  the  table  given  of  cost  of  living,  no  mention  is  made  of 
’rik  hire,  which  should  be  included,  as  the  usual  way  of 
getting  about  is  by  ’rik,  or  by  the  more  expensive  gharry,  of 
which  there  are  first,  second  and  third  class,  although,  at  the 
present  moment,  there  are,  I think,  no  first-class  gharries 
in  Singapore,  these  having  all  been  labelled  second  class, 
and  the  original  second  class  are  now  third  class. 

The  very  lowest  amount  spent  monthly  on  ’rik  hire  is, 
say,  $10.00,  and  it  is  generally  much  more,  $20.00  being  a 
safer  amount  to  allow. 

There  are  also  other  necessary  expenses,  such  as  clubs 
and  the  drinks  thereat ; in  Singapore,  a European  must  join 
one  club,  and  he  would  probably  be  a member  of  at  least 
two  ; most  people  are.  These  are  the  S.C.C . (the  .Singapore 
Cricket  Club)  and  the  Swimming  Club.  There  are  also 
others. 

Precision. 


Domestle  Electrification. 

As  the  manager  of  an  electric  supply  company,  the  writer 
is  deeply  interested  in  cheaper  house  wiring  consistent  with 
good  work  that  will  not  give  trouble,  so  does  not  favour 
flexible  wires  on  walls,  but  has  used  flexibles  on  ceilings— 
where  they  are  out  of  reach — with  advantage.  This  is 
usually  done  in  bedrooms  by  placing  the  ceiling  rose  on  the 
wall,  close  to  the  ceiling,  and  suspending  the  lamp  from  it 
in  any  position  desired  by  an  insulated  hook  fixed  in  the 
ceiling.  A ceiling-switch  alongside  operated  by  two  cords 
is  also  an  advantage.  A single  fitting  consisting  of  a com- 
bination of  a ceiling-switch  and  ceiling  rose  would  make  a 
better,  cheaper  and  neater  job.  Is  there  such  a fitting  on 
the  market  ? 

In  the  discussion  on  the  recent  papers  at  the  I.E.E.,  Mr. 
Price  (Cambridge)  stated  : “ ...  The  revenue  with 

a house  wired  throughout  was  only  about  8s.  per  lamp.  ’ 
Can  you  give  the  revenue  for  a three-pint  electric  kettle 
and  a 4-lb.  flat-iron  used  in  an  ordinary  household  ? 

We  all  know  what  the  consumption  of  current  is,  but  have 
only  a remote  idea  of  the  number  of  units  such  apparatus 
will  enable  us  to  sell,  year  in  and  year  out.  I admit  that 
the  units  are  liable  to  vary  between  wide  limits,  but  what  is 
required  is  statistics  of  a large  number  of  such  apparatus. 
Such  are  now  available  where  separate  meters  are  used  for 
heating  and  cooking.  • 

When  we  receive  inquiries  for  electric  light  we  can  easily 
estimate  within  10  per  cent,  the  revenue  such  light  will 
yield.  With  small  undertakings  in  poor  towns  it  is 
absolutely  necessary  to  know  this. 

On  the  other  hand,  as  to  the  number  of  units  that  one 
can  safely  calculate  on  selling  for  each  electric  kettle,  flat- 
iron, &c.,  only  very  vague  ideas  prevail  or  are  obtainable. 


To  save  misunderstanding,  let  me  say  also  that  I have  no 
intention  of  continuing  this  correspondence,  and  your 
reviewer  is  very  welcome  to  the  last  word  on  the  matter. 

A.  H.  Avery. 

Tunbridge  Wells, 

December  11  th,  1909. 


The  Fetish  of  the  Steady  Job  : A Rejoinder. 

The  article  under  the  above  heading,  which  appeared  in 
the  Electrical  Review  of  November  1 9th,  has  aroused 
considerable  criticism,  which  though  not  particularly 
favourable,  is  very  gratifying,  since  it  is  proof  that  some 
thought  has  been  given  to  a subject  which  had  not  previously 
exercised  the  minds  of  the  contributors  to  the  discussion. 
The  practically  unanimous  condemnation  of  some  of  the 
principles  expressed  in  the  original  article  will  give  food  for 
thought  to  those  who  have  found  the  remarkable  truths 
underlying  all  of  Ibsen’s  writings,  and  will  recall  to  mind 
his  most  famous  dictum  that  the  minority  is  always 

right.  . . 

The  letter  of  “ A.C.  Circuit  ” is  so  childish  in  its  con- 
struction and  so  petty  in  its  argument,  that  readers  might 
safely  be  left  to  form  their  own  conclusions  ; but  for  its  own 
benefit  and  for  that  of  any  who  may  be  equally  misguided, 
it  will  be  as  well  to  point  out  some  of  the  moie  striking 
and  elementary  of  the  fallacies  expressed. 

The  remark  that  there  must  be  equality  of  opportunity 
before  the  best  of  us  can  rise,  implies  that  “A.C.  Circuit  ” 
has  never  heard  of  men  making  their  own  opportunity, 
whereas  it  is  absolutely  undeniable  that  nearly  all  who  aie 
successful  have  done  so,  and  that  men  who  are  so  handi- 
capped that  it  is  nearly  impossible  for  them  to  make  their 
mark  in  the  world,  scarcely  exist.  In  any  case,  making  the 
opportunity  is  part  of,  and  the  first  step  towards,  success, 
and  is  in  fact  the  beginning  of  the  rise  and  cannot  be  dissoci- 
ated from  it.  , 

“ A.  C.  Circuit  ” attempts  to  disprove  the  statement  that 
men  work  for  their  own  benefit,  by  reference  to  the  great 
inventors,  and  writers,  apparently  oblivious  of  the  fact  that 
he  is  descending  from  the  rule  to  the  exception,  and  i9 
simply  proving  the  argument  that  he  wishes  to  defeat. 
Does  he  not  see  that  those  who  work  Bolely  for  the  benefit 
of  mankind  (and  they  are  very  few,  and  certainly  do  not 
comprise  all  the  great  inventors,  many  of  them  work  for 
fame)  have  already  reached  the  state  of  supermanhood, 
which  is  just  what  it  is  desired  that  all  men  should 
attain  ? 

The  two  paragraphs  concerning  the  Americans  are  sell- 
contradictory  and  scarcely  need  comment.  We  read  that 
United  States  is  “ a country  gifted  with  natural  resources, 
and  the  majority  of  its  inhabitants  seem  to  be  semi- 
engineer-travellers  who  . . . end  by  getting  themselves  and 
their  firms  into  a mess.”  Such  a combination  doeB  not 


A.  B.  C.  often  produce  greatness,  and  it  will  scarcely  be  admitted 
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Auto-Transformer  Design. 

May  I revise  the  title  of  the  above  work  slightly,  and 
commend  it  to  yonr  notice  as  “ A Practical  Handbook  for 
Manufacturers,  Contractors,  Wiremen  and  Reviewers  ? ” 
Your  reviewer  may  be  pardoned  if  the  subject  is  a new  one 
to  him,  but  what  he  does  not  know  about  the  practical  and 
manufacturing  side  of  auto-transformers  would  fill  a consider- 
ably larger  volume  than  the  above-mentioned,  ami  surely  it  is 
a pity  °to  waste  nearly  a whole  page  of  the  Electrical 
Review  in  making  this  so  obvious  ! 

The  criticisms  are  nearly  all  too  puerile  to  call  for  any 
serious  reply,  and  I must  decline  to  be  “ drawn  to  the  extent 
of  a verbal  sparring  match,  such  as  the  recent  example  in  these 
same  columns. 

Two  years’  experience  in  the  design  and  manufacture  of 
auto-transformers  under  the  severest  competitive  conditions, 
and  a fairly  intimate  acquaintance  with  other  designs 
and  designers’  work,  are  likely  to  carry  more  weight 
than  the  hair-splitting  and  incomplete  phrase- extracting  your 
reviewer  indulges  in. 

The  proof  of  the  pudding  is  in  the  eating  ; may  a better 
digestion  await  him  in  the  coming  festive  season  than  was 
evidently  present  when  he  penned  his  critique. 


capable  men  to  develop  them. 

“ A.  C.  Circuit’s  ” knowledge  of  the  world  and  people 
seem  to  be  peculiar  and  unfortunate,  and  one  can  only  be 
amused  at  his  interpolation  of  “ men  with  hair-brained 
schemes  dashing  about  . . .”  which  has  obviously  no  refer- 
ence to  the  matter.  It  would  be  thought  that  only  hare- 
brained men  do  anything  so  foolish,  but  “ A.  C.  Circuit 
apparently  has  the  idea  th&b  this  is  the  method  of  the 

successful  man.  . 

In  the  course  of  an  inspiring  peroration  we  are  told  that 
“ men  with  a preponderance  of  brain  power  . . . shriek 
and  scramble  ...  in  their  efforts  to  pile  up  profit  for 
someone  else.”  This  is  somewhat  original  ; in  the  experience 
of  most  people,  clever  men  do  not  shriek  and  scramble,  nor 
do  they  usually  work  for  the  gain  of  others. 

The  keynote  of  the  whole  letter  is  given  by  the  trite 
remark  that  the  world  is  “ for  the  use  and  enjoyment  of  all 
its  inhabitants,”  which,  though  very  generally  accepted,  is  about 
as  degenerate  a philosophy  as  it  is  possible  to  imagine,  and 
those  with  no  higher  conception  of  the  objects  of  life  are 
much  to  be  pitied  ; but  fortunately  there  is  always  time  to 
learn  even  when  one  “is  middle-aged  . . . and  has  the 
privilege  of  forming  and  moulding  the  minds  of  his 
children,” 
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It  is  rather  unfortunate  that  Mr.  Prentice  has  introduced 
the  personal  element,  which  should  be  entirely  lacking  if 
one  wishes  to  arrive  at  any  useful  conclusions,  and  it  need 
scarcely  be  said  that  the  writer  had  not  the  least  intention 
of  advocating  a system  to  suit  his  particular  case.  Mr. 
Prentice  is  clearly  under  a misapprehension  in  implying  that 
the  writer  desired  to  bring  “all  men  up  to  the  same 
standard,”  and  it  certainly  was  not  stated  that  there  should 
be  “ one  hard  and  fast  rule  for  all  alike?’  The  argument 
was  that,  as  Mr.  Prentice  himself  admits,  there  is  good  in 
most  people,  but  that  good  is  not  put  to  its  utmost  use  by 
the  possessors  of  the  steady  job,  simply  because  it  would  not 
• benefit  them  to  do  so.  The  fact  of  causing  all  men  to  exert 
themselves  to  their  fullest  capacity,  by  making  it  impossible 
to  live  otherwise,  would  not  bring  them  all  up  to  one 
standard,  but  would  bring  each  man  up  to  his  highest 
standard,  which  admittedly  does  not  occur  without  incentive. 
On  no  grounds  whatsoever  could  this  be  deemed  anything 
but  an  improvement  on  the  present  lax  state  of  existence. 
The  example  mentioned  of  the  “ wonderful  mathematician 
...  of  a nervous  temperament  ” can  hardly  be  considered 
as  destructive  criticism  of  the  main  point  at  issue,  and  it  is 
highly  probable  that  the  only  effect  of  a more  strenuous  life 
upon  such  a man,  would  be  to  render  his  ideals  more 
practical,  and  thus  enhance  his  actual  value  to  the  world  at 
large — in  other  words,  he  would  benefit  the  many  at  the 
expense  of  the  few.  Mr.  Prentice  has  also  quite  failed  to 
realise  that  nervousness  like  slackness  would  soon  die  a 
natural  death. 

The  point  raised  regarding  selfishness  makes  it  apparent 
that  no  differentiation  has  been  made  between  worthy  and 
worthless  selfishness.  The  latter,  which  is  one  of  the 
predominant  features  of  modern  life,  and  particularly  that 
portion  of  it  represented  by  the  holders  of  the  permanent 
positions,  consists  in  ^ living  entirely  for  self,  and  adding 
nothing  to  the  advancement  of  the  world— usually,  in  fact, 
detracting  from  it.  In  the  former,  as  was  clearly  pointed 
out  in  the  original  article,  the  aim  may  be  personal,  but  the 
result  is  universal  advancement,  and  surely  the  selfish  man 
who  moves  the  world,  is  on  an  infinitely  higher  plane  than 
the  unselfish  one  who  is  a cause  of  retrogression,  by  retarding 
the  efforts  of  others. 

The  short  letter  of  “ J.  P.  P.”  is  full  of  mistakes.  His 
“ object  in  life  ” is,  to  say  the  least  of  it,  feeble  and  one- 
sided ; his  idea  of  the  steady  job  is  contrary  to  that  of  most 
people.  No  inventors  are  specialists,  and  versatile  men  are 
not  “ jacks-of-all-trades.” 

There  is  an  underlying  fallacy  in  the  whole  of  the 
“ philosophy  of  the  ordinary  man  ” of  “ John  Smith  ” which 
is  somewhat  similar  to  that  of  the  previous  contributors. 
Of  course,  it  is  the  ordinary  man  who  counts,  if  the  holding 
back  of  those  who  are  naturally  supermen  can  be  called 
“ counting,”  which  was  obviously  not  the  interpretation 
intended.  To  say  that  the  writer  desired  to  set  up  a social 
system,  suited  only  to  the  talented  and  not  to  the  common- 
place, is  very  misleading,  since  it  is  just  the  ordinary  men 
who  would  be  raised  in  the  struggle  for  existence,  and  all 
their  latent  talents  now  fettered  by  the  security  of  the  steady 
job  would  be  forced  out  automatically. 

The  concluding  paragraph  indicates  that  “ John  Smith  ” 
has  not  grasped  the  real  meaning  of  the  article.  The 
difference  in  the  calibre  of  men  will  always  exist,  and  the 
classes  will  remain  much  as  hitherto,  but  in  each  class, 
whether  it  comprise  those  who  build  houses  or  those  with 
the  highest  mental  endowments,  there  will  be  more  rapid 
advancement  when  the  necessity  of  advance  is  forced  upon  it. 
This  will  have  the  further  effect,  which  must  not  be  lost 
sight  of,  that  the  advance  will  not  only  be  material  but  to  a 
probably  even  larger  extent  spiritual,  since  the  putting  forth 
of  all  one’s  energies  will  lead  to  a contempt  for  the  minor 
phases  of  life  and  an  altogether  higher  aim,  which  is  the 
ultimate  result  to  be  attained. 

The  very  involved  logic  from  which  it  is  deduced  that 
those  who  are  trampled  on,  cause  injury  to  the  higher  men, 
is  inapplicable  to  the  matter,  since  it  is  no  more  the  fault  of 
the  men  who  have  risen,  that  the  degenerates  arc  forced  out 
of  existence,  than  it  is  the  fault  of  a horse  who  knocks  down 
a man  standing  deliberately  in  front.  Just  as  the  one  has 
the  muscular  power  to  move,  so  has  the  other  the  vital  power 
to  exist. 


The  thoughtful  criticism  of  “ 8 ” offers  no  reflection  on 
the  cardinal  points.  The  main  contention  is  that  a race  of 
supermen  is  impossible,  and  this  need  not  be  denied  since  it 
does  not  affect  the  question.  It  must  be  remembered  that 
“ race  ” does  not  mean  “ generation,”  and  that  when  all 
are  supermen  in  the  highest  sense  of  the  word,  the  race 
ceases,  which,  of  course,  fully  explains  Nordau’s  rather 
elementary  statement.  This  being  so,  it  is  evident  that  the 
very  extraordinary  state  of  affairs  of  supermen  fighting  with 
superhuman  energy  for  the  super-permanent  jobs  need  not  be 
seriously  considered — except  perhaps  in  a future  novel  of 
H.  G.  WellB,  who  no  doubt  could  do  full  justice  to  such  a 
stirring  episode.  The  point  missed  by  “ S ” is  that  men 
will  not  become  supermen  at  the  same  time. 

There  is  certainly  a very  wide  field  for  the  mediocre  men, 
and  that  is  precisely  why  they  should  be  roused  to  a sense 
of  their  possibilities  ; but  in  order  that  they  may  have  any 
success  they  must  cease  to  be  mediocre  in  the  present-day 
meaning  of  the  term,  and  one  can  hardly  talk  about  “ wide 
fields  ” in  connection  with  a man  who  spends  the  greater  ‘ 
part  of  his  life  in  the  same  daily  vocation  and  whose  ultimate 
worth  to  humanity  is  insignificant.  The  cases  cited,  of  - 
engineers  without  education  who  have  added  to  the  perfection 
of  machinery,  are  but  instances  of  embryo  supermen,  and  it 
will  be  found  that  these  little  improvements  have  been  carried 
out  by  the  fighting  men  and  not  by  those  who  have  no 
incentive  to  move  onwards. 

The  statement  that  in  permanent  jobs  there  are  better 
systems  of  routine,  in  most  instances  implies  that  the  number 
of  men  employed  is  greater  than  necessary,  and  it  is 
undeniable  that  quite  a large  proportion  of  those  in  such 
positions  are  unproductive  ; that  is,  the  actual  value  of  the 
work  they  do  is  less  than  the  amount  they  are  paid. 

The  principle  of  the  detrimental  influence  of  the  steady 
jobs  is  entirely  corroborated  by  the  remark  that  they  are 
frequently  held  by  “ men  who  were  supermen  when  they 
were  young  ; ” in  other  words,  the  effect  of  the  steady  job  :: 
is  to  convert  a possible  superman  into  a degenerate. 

The  argument  that  supermen  are  devoting  their  energies 
to  retaining  the  lives  of  lunatics  and  the  physically  unfit, 
has  no  bearing  on  the  case,  since  it  is  not  the  object 
of  the  work  of  these  supermen,  but  the  result  of  a deficient 
social  system  over  which  they  have  no  control. 

A.  P.  C. 


The  “Contract  Demand”  System. 

With  reference  to  your  comment  on  my  letter  re  the 
“ Contract  Demand  ” system  in  the  current  number  of  the 
Review,  let  me  hasten  to  assure  you  that  the  conditions 
here  are  not  quite  so  Utopian  as  you  might  otherwise 
imagine.  The  price  I quoted  is  our  maximum  tariff  figure,  ^ 
and  it  does  not  follow  that  we  always  get  this ! Then, 
again,  we  give  considerable  reductions  on  a sliding  scale,  so 
that  for  large  consumers  the  price  works  out  at  9d.  per  30- 
watt  lamp  per  month  for  all-night  burning. 

These  prices  include  the  Government  tax  of  ^d.  per  i?  t.u.  j 
Steam  coal  costs  us  nearly  40s.  per  ton,  while  the  income- 
tax  is  actually  2s.  4d.  in  the  £ (nominally  it  is  4s.  2d.  !).  \ 

( >n  the  other  hand,  thanks  to  an  overhead  system  and  the  * 
total  absence  of  any  Board  of  Trade  Regulations,  our  services 
cost  us  on  an  average  about  8s. 

With  regard  to  the  vexed  question  of  metallic-filament 
lamps  (which,  owing  to  the  courtesy  of  the  makers,  we  had  ; 
in  use  here  before  they  were  on  the  market),  I consider  their 
advent  an  unmitigated  blessing,  it  having  raised  the 
standard  of  illumination  to  such  an  extent  that  the  diminu- 
tion in  consumption  has  been  negligible,  although,  in 
addition  to  the  “ a forfait  " system,  we  are  supplying  800 
consumers  on  the  flat-rate  system,  for  which  our  price  varies 
per  H.T.u.  according  to  conditions.  We  have  not,  however, 
introduced  the  25-volt  system,  as  we  consider  that  it  tends 
to  reduce  the  standard  of  illumination. 

We  undertake  free  wiring  on  the  “a forfait"  system,  or 
by  meter  if  with  an  annual  minimum  guarantee. 

I have  read  with  much  interest  your  abstract  of  Messrs, 
llandcock  & Dykes’s  paper  ; but  on  one  point  I must  disagree 
with  the  authors,  viz.,  the  feasibility  of  a dusk-to-dawn 
supply.  We  started  here  by  supplying  from  dusk  to  2 a.m., 
but  this  we  soon i bad  to  extend  to  dawn,  and  after  about 
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three  years,  found  ourselves  obliged  to  give  a continuous 
supply.  There  are  dark  corridors  and  basements  to  be  con- 
sidered, even  in  the  sunny  south  ! A common  practice  out 
here  is  to  run  a separate  line,  ■which  can  be  switched  off 
during  the  day,  and  this,  with  an  overhead  system,  is  quite 

simple.  . . 

In  our  agreements  for  the  contract  system,  we  fix  a mini- 
mum fine  in  case  of  fraud,  as  it  is  otherwise  difficult  to  prove 
more  than  nominal  damages,  and  it  is  not,  as  a rule,  wise  to 
sue  for  theft  under  the  penal  code. 

It  may,  perhaps,  interest  Mr.  Y ilkinson  to  know  that  om 
smallest  limiter  has  a minimum  capacity  of  0'07  ampere, 
and  will  cut  out  with  an  increase  of  0‘03  ampere.  I hope 
soon  to  forward  a description  of  the  instrument. 

W.  A.  Brodie. 

San  Remo,  December  6th , 1909. 


The  Socialistic  Bogey. 

By  the  tone  of  your  leader  in  the  current  issue,  one  is 
led  to  believe  that  the  “ Socialistic  Bogey  ” has  at  last 
filtered  through  to  the  Editorial  sanctuary.  You  ask, 
Whither  will  it  lead  us  ? ” Why,  where  the  people  will. 
What  effect  will  it  have  upon  trade  and  industry  ? Stimu- 
lation, by  increasing  the  purchasing  power  of  the  people 
through  a more  scientific  distribution  of  wealth,  which  is 
created  by  the  combined  efforts  of  Capital  and  Labour. 

Is  it  “ catching  on  ” ? You  should  have  seen  Snowden 
addressing  crowded  meetings  of  workmen  at  Tunstall  on 
Sunday,  and  you  would  have  received  an  eye-opener.  What 
can  we  do  to  prevent  its  advance  ? Nothing  ! May  as  well 
take  a broom  and  try  to  stem  the  rising  tide  ; and  this 
state  of  things  has  been  produced  by  the  brutal  unor- 
ganised competitive  system,  which  is  wearing  us  out  by  a 
slow  process  of  attrition  ; as  I write,  there,  laying  before  me, 
is  the  inevitable  Dear  Sir,  Owing  to  improved  methods 
we  are  now  offering  10-H.r.  motors  at  £25.  The  improved 
methods,  no  doubt,  means  a few  more  hands  displaced,  and 
the  ranks  of  the  unemployed  with  a few  more  recruits. 

There  are  no  “ Wicked  Rich  ” ; what  is  proposed  is  to  tax 
the  ultra  rich  up  to  to  203.  in  the  £ on  all  incomes  above 
£5,000,  if  necessary,  for  there  cannot  be  ultra  rich  unless 
there  are  abject  poor.  The  “ flitting  ” of  “ capital  from 
our  shores  is  really  too  good  to  answer  ; but  that  the  masters 
have  been  taught  to  combine  is  the  best  example  of  Social- 
ism I know.  They  economise,  co-operate,  and  once  or 
twice  a year  reckon  up  and  “ divide  the  profits.” 

Stoke-on-Trent. 


Electric  Driving  of  Textile  Factories. 

Your  issue  of  the  10th  inst.  contains  a letter  from  the 
Council  of  the  Bradford  Engineering  Society,  the  extra- 
ordinary contents  of  which  require  immediate  correction. 
The  words  “ full  inquiry  ” and  “ very  _ carefully  con- 
sidering ” which  appear  respectively  in  this  letter  and  in 
the  document  described  as  “ the  Report  of  Special  Com- 
mittee ” on  “ Electric  Driving  of  Textile  Factories,”  seem 
to  the  gentlemen  responsible  for  these  publications  to  have  a 
different  meaning  from  that  ordinarily  connected  therewith. 
We  can  only  reiterate  that  this  document  has  been  published 
without  our  knowledge  or  approval,  and  does  not  represent 
the  views  of  the  Committee.  The  actual  facts  regarding  its 
origin  are  as  follows  : — 

The  substance  of  the  clauses  on  pages  5,  6 and  7 was, 
with  certain  reservations,  adopted  by  the  Committee  merely 
as  a basis  for  a discussion  at  a future  meeting  of  the  society. 
The  matter  on  pages  3 and  4 (to  parts  of  which  we  take 
strong  exception)  was  issued  after  the  last  meeting  of  the 
Committee,  and  there  is  no  justification  or  authority  for 
including  this  as  part  of  the  Committee’s  report. 

The  Council  now  state  that  a meeting  took  place  subse- 
quently, in  which  this  report  was  finally  adopted.  This 
statement  is  exceedingly  surprising,  as  the  undersigned 
members  of  the  Committee  cannot  trace  having  received  any 
notice  of  such  a meeting.  In  fact,  we  have  since  learned 
from  the  secretary  that  the  last  meeting  of  the  Committee 
took  place  on  July  30th,  whereas  the  typewritten  copy  as 


reproduced  on  pages  S to  7 of  the  printed  report  was  not 
issued  until  the  31st,  and  was  not  previously  seen  by  the 
Committee.  This  disposes  of  the  Council’s  statements  and 
of  their  claim  to  have  since  made  a full  inquiry. 

Whilst  waiting  for  the  meeting  of  the  Society,  we  found 
ourselves  suddenly  confronted  with  the  broadcast  1 ress  pu  - 
lication  of  the  “Report”  which  had  not,  and  would  not, 
have  received  our  signatures.  In  addition,  it  is  headed  by 
an  “ Introduction  ” of  an  entirely  biased  character,  which 
has  never  even  been  submitted  to  the  Committee.  c, 
therefore,  reluctantly  adopted  the  only  course  open*  to  us— 
i.e..  to  dissociate  ourselves  publicly  from  this  document. 

The  letter  from  the  Council  of  the  Bradford  Engineering 
Society  concludes  with  personal  remarks  and  the  insinuation 
of  trade  advertisement,  the  taste  of  which  is  quite  in  eepiDg 
with  the  methods  adopted  in  the  publication  of  the 
“ Report.”  In  this  connection  it  is  significant  that  the 
meeting  of  the  Council  which  decided  on  the  issue  of  this 
letter  consisted  of  eight  mechanical  engineers,  and  that 
the  only  electrical  engineer  on  the  Council  did  not  receive 
any  notice  of  the  meeting. 

If.  F'lliSj 
H.  A.  Jones, 

R.  Polil, 

T.  Roles, 

C.  W.  Salt, 

W.  B.  Woodhousc. 

Bradford,  December  10 th,  1909. 


LEGAL. 


Welsbach  Case  Settled. — Summonses  Withdrawn. 

At  the  Cleikenwell  Police  Court  on  Saturday,  after  a protracted 
hearing  and  several  adjournments,  the  summonses  against  the 
Welsbach  Incandescent  Gas  Light  Co.,  of  Gray  s Inn  Road,  W.C., 
charging  them,  under  the  Merchandise  Marks  Act,  with  applying  a 
false^ trade  description  to  their  electric  lamps,  were  withdrawn  by 
arrangement.  The  proceedings  were  initiated  by  the  \Vo\tr&m 
(Tungsten)  Filaments,  Ltd.,  and  the  General  Electnc  Co.,  and  the 
Prosecution  arose  out  of  an  advertisement  issued  by  the  defen- 
dants? It  was  alleged  that  this  advertisement  and  the  use  of  the 
j.  ii  wei8bach”  and  “ Aur  ” on  the  electric  lamps  sold  by  the 
defendants,  were  calculated  to  lead  people  to  believe  that  theywere 
invented  or  manufactured  by  Baron  Welsbach  or  the  Auer  Co.,  of 

^Rufus  Isaacs,  K.C.,  Mr.  Colefax  and  Mr.  Lunge  appeared  to 
prosecute.  The  defendants  were  represented  by  Mr.  A.  Walter, 

K MBaRuEurs  fsAAC^aid  he  had  bad  an  opportunity  of  discussing 
th?  matter  with  Mr.  Walter,  and  be  proposed  to  take  a course 
which  he  hoped  would  meet  with  his  worship  s approval,  and  which 
he  hoped  he  would  think  was  proper  in  the  circumstances,  having 
regard  to  the  investigation  that  had  already  taken  place.  They  had 
realised  that  it  must  necessarily  be,  and  had  already  been  a long, 
^Sed  and  expensive  inquiry,  and  that  between ^firms  such  as 
he  represented,  and  the  firm  represented  by  Mr.  Walter,  there 
ought  to  be  some  means  of  arriving  at  a settlement  of  a dispute  of 
that  character,  so  that  they  might  avoid  the  necessity  of  continuing 
the  proceedings.  He  was  glad  to  say  they  had  been  able  to  arrive 
at  a potot  at  which  it  became  useless  to  continue  the  investigation 
tVipre  or  to  ask  for  any  judgment  from  his  worship.  His  friend, 
Mr.  Walter,  would  state  that  Dr.  Auer  von  Welsbach  waB  “ot 
inventor  of  the  electric  lamps  sold  by  the  Welsbach  Go.,  and  tha 
the  electric  lamps  advertised  by  the  company  were  not  the  lampB 
manufactured  by  the  German  Co.-the  Auer  Co.  He  accepted 
without  reserve  the  statement  that  Mr.  Walter  had  made  to 
him  to  the  effect  that  the  defendant  company  had  no  inten- 
tion of  ^misleading  any  persons  by  the  advertiaement  which 
thev  issued,  and  that  they  did  not  intend  to  lead  the 
readers  of  that  advertisement  to  believe  either  that  Dr.  Auer  von 
Welsbach  was  the  inventor  of  the  lamp,  or  that  it' was i manufactured 
bv  the  Auer  Co  His  friend  had  also  stated  that  the  defendant 
company  would  not  issue  the  advertisement  in  that  form  again, 
no?  would  they  issue  any  advertisement  containing  words  calcu- 
lated to  lead  persons  to  believe  that  Dr.  Auer  von  Welsbach  was  the 
inventor  or  the  Auer  .Co.  the  manufacturer,  of  the  electric  lamps 
that  the  Welsbach  Co.  was  Belling.  Accepting  those  statements,  it 
appeared  to  him  that  the  proceedings  might  end  by  the  withdrawal 

°*Mn  w'alteb  said  he  agreed  with  the  remarks  Mr.  Rufos  Isaacs 
had  made  and  he  desired,  on  behalf  of  tbe  Welsbach  Co.,  to  state 
that  they  had  not  the  smallest  intention,  in  issuing  that  advertise- 
ment, to7lead  persons  to  believe  that  the  lamp  the /co^Th^y 
nr  Welsbach  or  that  it  was  manufactured  by  the  Auer  Co.  Ihey 

certainly  did  not  intend  to  repeat  that  advertisement,  or  anything 

that  would  lead  the  public  to  believe  that.  Of  course,  they  would 
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continue  to  mark  their  goods  with  the  name  “ Welsbach,”  and  their 
trade-mark  11  Aur  ” would  be  continued  on  their  lamps. 

Mb.  Bbos,  the  magistrate,  said  he  thought  the  parties  were  very 
wise.  These  inquiries  must  naturally  be  very  expensive.  Scientific 
witnesses  and  professional  men  had  to  be  brought  there  at  great 
expense,  and  then  it  was  merely  a preliminary  inquiry  to  another 
which  would  have  been  as  expensive,  and  perhaps  more  so.  The 
time  had  not  been  wasted,  if  it  had  had  the  result  of  the  parties 
coming  to  an  agreement  in  open  court.  He  bad  great  satisfaction 
in  knowing  the  case  was  now  going  to  be  withdrawn. 

Mr.  Rufus  Isaacs:  All  the  summonses  will  be  withdrawn,  and 
also  the  summonses  that  were  pending  against  Mr.  Fletcher.  I 
accept  his  statement  as  to  his  having  no  intention  to  mislead. 

The  summonses  were  accordingly  withdrawn. 


Electrical  Apparatus  in  Fife  Mines. 

Sheriff  Shennan  issued  his  decision  at  Dunfermline  on  Friday 
last,  in  the  prosecution  at  the  instance  of  the  Home  Office  against 
officials  of  the  Fife  Coal  Co.,  in  connection  with  the  electrical 
apparatus  in  certain  pits  owned  by  the  company.  The  case  was 
followed  with  keen  interest  by  colliery  proprietors  and  officials 
throughout  the  country.  Two  days  were  occupied  in  hearing 
evidence.  His  Lordship  dismissed  the  complaint  against  C.  A 
Carlow,  and  found  H.  Rowan  and  W.  E.  Richardson  not  guilty. 

The  charge,  it  may  be  recalled,  was  to  the  effect  that  Charles 
Augustus  Carlow  and  Henry  Rowan,  "agents”  or  " managers  ” for 
the  Fife  Coal  Co.,  and  William  Edwards  Richardson,  colliery 
manager,  Foulford,  had  permitted  to  be  used  at  the  Foulford 
colliery  electrical  apparatus  and  plant  which  were  defective, 
despite  a letter  addressed  to  the  company  on  January  30th  by 
Mr.  Robert  McLaren,  H.M.  Inspector  of  Mines,  directing  that  the 
electrical  plant  or  apparatus  installed  prior  to  the  special  electrical 
rules  coming  into  force  on  April  4th,  1905,  should  be  made  to  con- 
form to  all  the  sections  and  rules  applicable  to  the  installation. 

Iu  the  course  of  a lengthy  judgment,  Sheriff  Shennan  said 
that  it  appeared,  and  he  thought  the  prosecution  were  not  aware  of 
this  fact  when  they  charged  Mr.  C.  A.  Carlow,  that  on  July  13th, 
1900,  the  Fife  Coal  Oo.  duly  informed  H M.  Inspector  of  Miaes 
that  Mr.  Henry  Rowan  had  been  appointed  miaes  agent  for  the 
whole  of  their  collieries  in  the  Cowdenbeath  and  Kelty  districts 
including  Foulford  Pit.  The  appointment  was  explicitly  given  to 
Mr.  Rowan,  and  therefore  there  was  no  room  for  the  suggestion 
that  Mr.  C.  A.  Carlow  occupied  by  implication  the  position  of 
agent  with  respect  to  the  Foulford  Pit.  It  was  fair  to  say  that  the 
Bystem  of  division  of  responsibility,  as  described,  seemed  fair 
enough.  For  so  large  a company  it  was  in  the  interests  of  efficiency 
that  the  supervision  of  the  practical  mining  work  should  be  com- 
mitted to  skilled  agents  such  as  Mr.  Rowan  was  universally  known 
to  be.  While  the  commercial  side  was  attended  to  by  the  manager, 
he  found  nothing  to  show  that  Mr.  Carlow’s  appointment  as  manager 
implicitly  revoked  Mr.  Rowan’s  appointment  as  agent.  Accord- 
ingly the  case  against  Mr.  C.  A.  Carlow  must  be  dismissed. 

^ Through  a misconception  as  to  the  scope  of  Rule  55  of  the 
Special  Electricity  Rules,  His  Majesty’s  Inspector  issued  no  direc- 
tions before  the  present  year  regarding  the  installation  in  Foulford 
Pit.  But,  following  on  a decision  in  that  Court  as  to  the  effect  of 
this  rule,  His  Majesty’s  Inspector  issued  notices  in  general  terms  to 
37  owners  on  January  30th,  1909.  He  assumed  for  the  moment 
that  this  notice  was  effective  as  against  the  owners,  the  Fife  Coal 
Co.,  but  neither  the  not:ee  nor  a copy  of  it  was  sent  to  Mr.  Rowan 
as  agent,  or  Mr.  Richardson  as  manager,  and  neither  of  these  gentle- 
men was,  in  fact,  aware  of  it.  How,  then,  could  Mr.  Rowan  or 
Mr.  Richardson  know  that  it  was  part  of  their  duty  to  see  that 
these  special  electricity  rules  must  be  obeyed?  It  appeared  to 
him  that  the  case  for  the  presecution  must  break  down  at  the  out- 
set. Ic  might  have  been  the  owner’s  duty  to  apprise  the  “ agent  ” 
or  "manager  ” regarding  the  application  of  the  rules  to  the 
foulford  Pit,  but  they  could  not  punish  these  officials  for  the 
owner’s  neglect.  If,  as  he  had  already  suggested,  His  Majesty’s 
inspector  had  communicated  direct  with  the  agent,  this  difficulty 
W0T.Clnever  ba',e  ansen-  Accordingly,  he  must  find  Mr.  Rowan 
and  Mr  Richardson  not  guilty,  on  the  ground  that  the  prosecution 
had  failed  to  prove  the  existence  of  a duty  which  they  were  said 
to  have  neglected. 

Reviewing  the  case  further,  the  Sheriff  said  he  had  serious 
doubts  whether  H.M.  Inspector’s  letter  of  January  30th,  1909  was 
a proper  direction  under  Rule  55,  Sec.  11  (1).  The  terms  were  too 
general  What  meaning  were  the  Fife  Coal  Co.’s  officials  to  take 
from  the  words  “ installed  at  your  colliery  ” when  they  had  41 
shafts,  some  with  electrical  installations  before  1905,  some  with 
new  installations,  and  some  without  any  electrical  appliances  ? As 
to  H.M.  Inspector’s  letter  of  May  3rd,  the  Sheriff  holds  there  was 
no  presumption  that  the  letter  reached  Mr.  Richardson  The  import- 
ance of  the  letter  lay  in  this,  that  it  naturally  led  to  the  prosecution 
owing  to  the  belief  that  its  terms  were  beiug  ignored. 

A circular  to  37  owners,  telling  them  to  bring  their  installations 
into  conformity  with  the  rules  “ from  this  date  ’ seemed  an  extra- 
ordinary direction  in  terms  of  Rule  55,  and  one  of  doubtful 
validity.  He  made  the  observat.ious  in  fairness  to  the  company 
and  this  was  not  a case  where  there  was  any  evidence  of  attempt) 
to  thwart  H.M.  Inspector.  Several  of  the  matters  complainod  of 
were  just  such  things  as  would  have  been  attended  to  out  of 
deference  to  the  opinion  of  H.M.  Inspector. 

Dealing  with  the  alleged  various  defects,  the  Sheriff  held  that 
the  charge,  in  vie w of  the  evidence  as  to  the  switches  and  fuses,  was 
not  relevant.  It  was  matter  for  observation  that  no  opportunity 
was  given  the  company  to  remedy  any  defects,  since  the  switches 


were  never  complained  of  till  the  case  was  brought.  If 
the  authorities  regarded  the  question  of  switches  and  fuses  as 
urgent,  they  must  frame  special  rules,  fixing  the  type  that  was  to 
be  permitted,  or  at  least  the  type  that  was  forbidden.  In  regard 
to  the  fixed  terminal  boxes,  he  thought  it  would  be  hard  to  convict 
a manager  of  negligence  who  innocently  misinterpreted  a rule  on 
the  point.  He  agreed  with  the  interpretation  of  the  respondents 
tnat  a fixed  terminal  box  was  a box  containing  fixed  terminals,  and 
not  a faxed  box  containing  terminals.  As  regarded  the  cables,  he 
could  not  hold  the  charge  of  negligence  established.  At  the  same 
time,  he  had  no  doubt  that  Mr.  Nelson,  the  Home  Office  electrical 
expert,  was  right  in  impressing  on  agents  and  owners  the  urgent 
necessity  of  paymg  Btrict  attention  to  the  condition  of  cables.  In 
the  course  of  the  proof  there  was  an  illustration  of  the  ignorance  of 
men  unskilled  in  electricity,  as  to  the  possible  risk  from  defects  in 
the  cables.  There  should  be  no  reason  for  slipshod  work  in  the 
electrical  installation,  and  care  should  be  taken  to  have  every - 
thing  kept  in  the  best  possible  condition  in  order  to  protect  the 
unskilled.  Electrical  experts  knew  how  to  protect  themselves, 
but  others  would  never  realise  the  dangers  that  were  involved. 


Hall  v.  Marconi’s  Wireless  Telegraph  Co.,  Ltd. 

On  Tuesday  the  Master  of  the  Rolls  and  Lords  Justices  Fletcher 
Moulton  and  Farwell  heard  an  appeal  by  the  plaintiff  in  this  action 
from  a judgment  of  Mr.  Justice  Ridley,  dismissing  his  action 
brought  to  recover  damages  for  alleged  breach  of  agreement  on  the 
part  of  the  company  to  use  their  best  endeavours  to  procure  a 
quotation  on  the  London  8tock  Exchange  of  10,000  £1  shares  in 
the  company  that  had  been  allotted  to  him. 

The  appellant  appeared  in  person,  and  the  defendants  were 
represented  by  Mr.  Montague  Lush,  K.C.,  and  Mr.  Wallace. 

The  plaintiff,  Henry  Cuthbert  Hall,  formerly  a managing 
director  of  the  company,  claimed  that  he  could  have  realised  the 
shares  at  12s.  3d.  per  share  but  for  delay  on  the  part  of  the  com- 
pany, whereas  he  only  succeeded  in  obtaining  an  average  price  of 
7s.  Id.,  and  he  claimed  in  respect  of  the  difference. 

Without  calling  upon  counsel  for  the  respondents,  their  Lordships 
dismissed  the  appeal  with  costs. 


Phosphor  Bronze  Co.,  Ltd. 

The  petition  by  E.  Austin  & Son  and  Others,  for  the  compulsory 
winding-up  of  the  Phosphor  Bronze  Co.,  was  again  before  Mr 
Justice  Swinfen  Eady  on  Tuesday  last. 

Ma.  Gore- Browne,  K.C.,  in  support  of  the  petition,  stated  that 
it  was  presented  by  a number  of  creditors  whose  aggregate  claims 
amounted  to  between  £3,000  and  £4,000. 

Mn.  Grover,  for  the  company,  asked  for  a farther  adjournment. 
Negotiations,  he  said,  had  been  going  on  between  his  clients  and 
the  petitioners,  with  a view  to  a reconstruction. 

His  Lordship  pointed  out  that  there  had  already  been  a month’s 
adjournment,  and  asked  whether  there  was  any  evidence  as  to  what 
had  been  done  in  the  meantime. 

Mr.  Gbover  said  there  was  not,  but  Mr.  Gore-Browne’s  clients 
were  aware  of  the  steps  that  were  being  taken. 

Mr.  Gorb-Browne  said  he  had  no  objection  to  a farther 
adjournment  so  long  as  the  petition  was  disposed  of  this  sittings. 

His  Lordship  said -that  that  was  the  last  company  day  that 
sittings. 

Mb.  Gore-Browne  said  then  he  must  press  for  an  order.  He 
had  no  objection  whatever  to  a reconstruction,  but  thought  that 
perhaps  a compulsory  order  would  be  the  best  means  of  brineintr 
that  about.  6 6 

His  Lordship  accordingly  made  the  usual  order. 


Tan  Electrical  Co,  Ltd,  v.  Messrs.  Oliver  H.  Thomas 
Son  & Co.,  Ltd. 

This  action  was  continued  before  the  learned  Official  Referee 
Mr.  Pollock,  in  the  High  Court  of  Justice  on  Monday’ 

December  13  oh. 

The  Electrical  Co.,  Ltd.,  of  Charing  Cross  Road,  London  are 
suing  Messrs.  Oliver  H.  Tnomas,  Son  & Co.,  Ltd.,  of  Neath,  Wales 
colliery  proprietors,  for  the  sum  of  £2,976  in  respect  of  an  electrical 
pumping  plant  which  plaintiffs  supplied  to  the  Llyner  Valley 
Colliery,  belonging  to  the  defendants  at  Llangonoid. 

Plaintiffs  allege  that  the  contract  was  made  between  the  parties 
by  letters  dated  November  17th  aud  20tb,  1905,  and  the  contract 
price  was  to  be  paid  aB  to  60  per  cent,  on  delivery,  30  per  cent,  on 
starting  the  pumping  work  and  10  per  cent,  three  months  later. 
No  paymont  had  been  made. 

Defendants,  on  the  other  hand,  denied  that  the  contract  was 
contained  in  the  letters  referred  to.  They  admitted  plaintiffs’ 
claim  to  the  amount  of  £1,035,  and  also  £61  Is.  4d.  for  good"  sold 
and  delivered.  Further,  however,  they  declared  that  the  plant 
plaintiffs  supplied  became  defective  and  wholly  inefficient  for  the 
work  required  of  it  at  the  colliery.  They  ordered  the  machinery 
from  plaintiffs  with  a view  of  its  replacing  the  existing  steam 
pumping  system,  for  unwatering  the  mine  and  enabling  them  to 
develop  and  work  the  colliery.  Defendants  ordered  the  electrical 
plant  from  plaintiffs,  relying  on  the  latter’s  Bkill  and  judgment  to 
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supply  suitable  machinery,  but  this  they  had  failed  to  do.  Further- 
more, defendants  contended  that  the  machinery  was  not  delivered 
within  a reasonable  period,  and  respecting  these  things  they  had 
sufiered  great  loss  and  damage  by  reason  of  the  Hooding  of  the 
mine.  They  counterclaimed  the  sum  of  £31,200  10s.  Id. 

Plaintiffs  repudiated  the  claim,  declaring  that  any  loss  defend- 
ants had  sufiered  was  due  to  the  bad  conditions  under  which  the  plant 
had  to  work,  and  the  unskilled  labour  used  by  them  to  work  it. 

Mr.  Abel  Thomas,  K.C.,  with  Mr.  Sankey,  K.C.,  and  Mr.  Bowen 
Evans  were  counsel  for  the  plaintiffs  (instructed  by  Messrs.  Michael 
Abrahams,  Son  & Co.,  of  Tokenhouse  Yard),  and  Mr.  Williams, 
K.C.,  with  Mr.  Meager,  appeared  for  the  defence  (instructed  by 
Messrs.  Collins  & Wood,  of  Swansea). 

Mb.  Sankey,  K.C.,  in  opening  the  case  for  the  plaintiffs,  dealt 
with  a mass  of  correspondence  with  a view  to  showing  that  much 
of  the  delay  complained  of  was  due  to  defendants  failing  to  have 
the  site  ready  when  plaintiffs  desired  to  come  and  fix  the 
machinery.  When  the  plant  was  handed  over  to  the 
defendants  breakdowns  occurred.  On  such  occasions  defend- 
ants would  simply  wait  until  plaintiffs  sent  a man  to  inquire 
into  the  matter.  It  was  then  invariably  found  that  the  stop- 
page was  caused  by  defendants’  neglect  to  oil  and  clean  the 
machinery.  Plaintiffs  wrote  to  the  defendant  company  com- 
plaining of  the  negligence  of  the  men  employed  to  look  after  the 
plant  and  repudiating  the  suggestion  that  the  machinery  was 
unsuitable.  On  June  17th,  of  1907,  the  pumping  machinery  failed, 
and  the  mine  became  flooded,  due,  the  plaintiffs  alleged,  to  defen- 
dants’ improper  handling  of  the  plant,  and  the  bad  conditions  under 
which  it  was  working.  A freBh  agreement  was  then  made  whereby 
plaintiffs’  were  to  unwater  the  mine,  and  defendants  to  supply 
unskilled  labour  and  certain  materials.  When  plaintiffs  proceeded 
to  overhaul  the  machinery  they  found  it  in  a very  neglected 
condition,  and  the  trouble,  which  continued  after  the  new 
agreement  had  been  entered  into,  was  due  to  the  unsatisfactory 
nature  of  the  material  defendants  supplied  and  the  labour  they 
employed.  In  November  a third  agreement  was  made,  defendants 
declaring  that  matters  were  in  a serious  state.  Nothing  satis- 
factory resulted,  and  the  present  action  was  commenced. 

Hearing  adjourned. 


F.  Suter  & Co.,  v.  Drake  & Gorham,  Ltd. 

In  the  Divisional  Court,  King’s  Bench  Division,  on  Thursday,  Decem- 
ber 9th,  this  action  was  before  Mr.  Justice  Darling  and  Mr.  Justice 
Phillimore.  The  matter  came  before  their  Lordships  on  plaintiffs’ 
appeal  from  a decision  of  his  Honour,  Judge  Woodfall,  in  the  West- 
minster County  Court,  when  the  question  at  issue  was  the  liability 
of  a company  for  goods  received  after  the  intervention  of  debenture- 
holders,  to  have  that  liability  set  off  against  a previous  debt. 

Mb.  Jolly,  who  appeared  for  the  appellants,  said  his  clients 
were  a company  under  the  Joint  Stock  Companies’  Act,  and  some 
time  ago  issued  debentures  in  the  usual  form.  Before  these 
debentures  became  due  and  enforcible,  the  company,  which  was 
carrying  on  business  in  the  ordinary  way,  incurred  a debt  for  some- 
thing like  £100  to  the  defendants.  In  March  the  debentures 
became  due,  and  a receiver  was  appointed  to  carry  on  the  business. 
Counsel  contended  that  the  Conveyancing  Act  of  1831,  for  certain 
purposes  made  the  Receiver  the  agent  of  the  company  in  such  a 
manner  as  to  exclude  him  from  all  liability  attaching  to  the  persons 
who  appointed  him.  The  Receiver  was  entitled  to  use  the  name  of 
the  company  for  the  purpose  of  enforcing  claims,  but  after  his 
appointtnent,  although  the  business  was  carried  on  in  the  name  of 
the  company,  it  was  being  carried  on  by  the  Receiver  solely  for 
the  benefit  of  the  debenture-holders.  The  action  was  brought  for 
the  price  of  the  goods  supplied  after  the  intervention  of  the  deben- 
ture-holders, and  the  question  was  whether  as  against  that  debt 
the  defendants  could  setoff  a debt  which  became  due  from  the  com- 
pany long  before  the  debenturs-holders’  action. 

Without  calling  on  counsel  for  the  respondent  (Mr.  Hogg),  the 
Court  held  that  the  Receiver  for  the  debenture-holders  was  not 
entitled  to  credit  all  the  receipts  to  them,  but  only  enough  to 
extinguish  their  debt,  and  that  the  defendants  were  entitled  to  set 
off  a debt  due  to  them  against  the  Receiver. 

The  appeal  was  accordingly  dismissed  with  costs. 


Hufton  v.  Leeds  Corporation. 

On  Monday  Mr.  Justice  Bucknill  had  before  him  at  the  Leeds 
Assizes  an  action  in  which  Harold  Hufton,  formerly  head  boots  at 
the  Albion  Hotel,  sought  to  recover  damages  from  the  Leeds  Cor- 
poration for  personal  injuries  received.  Mr.  J.  A.  Compston  was 
for  the  plaintiff,  and  Mr.  E.  Tindal  Atkinson,  K.C.,  and  Mr.  J.  A. 
Greene  for  the  defendant  Corporation. 

Mb.  Compston  said"  the  plaintiff’s  position  wa9  a rather  re- 
munerative one,  for  whereas  his  wages  were  only  103.  per  week  and 
board,  his  earnings  with  tips  amounted  to  between  £3  and  £3  10s. 
per  week.  Late  on  the  night  of  Saturday,  March  6th,  he  got  on  a 
tramcar  in  Boar  Lane  to  travel  home  to  Wortley.  As  he  got  on 
the  conductor  was  inside  collecting  fares,  and  he  called  out  to 
him  that  he  could  not  go  upstairs  because  it  was  full.  Plaintiff 
replied  that  there  was  nobody  sitting  in  front,  and  the  conductor 
rang  the  bell.  A drunken  man  was  standing  on  the  top  of  the 
steps,  and  when  the  car  started  in  consequence  of  the  conductor 
ringing  the  bell,  the  man  fell  down  the  steps  on  to  Hufton,  who  was 
ascending,  but  had  only  reached  the  third  step.  Had  the  con- 
ductor not  stopped  Hufton  by  saying  there  waB  not  room  on  the 
top,  he  would,  said  counsel,  have  got  safely  past  the  drunken  man 
before  the  car  started.  Hufton  was  thrown  back  on  to  the  plat- 
form, his  head  and  neck  being  jammed  against  a rail,  and  he  was 
very  seriously  hurt.  He  had  to  remain  in  bed  for  about  two 
months,  and  during  his  illness  he  was  so  violent  at  times 


that  he  had  to  be  held  down  by  four  or  five  persons. 
In  June!  when  able  to  resume  work,  he  found  that  his  employer 
had  filled  his  position,  and  it  was  not  till  July  5th  that,  he  found 
he  would  get  employment  at  Huddersfield.  As  a rrsult,  said  Mr. 
Compston,  the  plaintiff  had  lost  14  weeks'* wages,  whiob,  reckoned 
at  £3  10s.  a week,  amounted  to  £49,  and  in  addition  serious 
expense  had  been  incurred  for  medical  advice,  nursing,  &c. 

For  the  defence,  it  was  suggested  that  the  plaintiff  should  have 
got  off  the  car  when  told  it  was  full,  and  that  the  accident  was  not 
due  to  negligence  on  the  part  of  the  Corporation’s  servants.  A 
point  in  the  case  was  as  to  whether  the  man  who  fell  down  the 
steps  was  drunk. 

Mr.  Justice  Bucknill  had  a word  of  sympathy  for  the  lot  of 
the  tram  conductor.  On  wet  nights,  when  there  was  a rush  for  the 
shelter  of  the  cars,  he  was  a man  to  be  pitied. 

The  jury  found  for  the  plaintiff  for  £100,  and  judgment  was 
given  accordingly. 


Gould  v.  Lehwess. 

Last  week  the  case  of  Gould  v.  Lehwess  was  opened  before  the 
Court  of  Appeal,  composed  of  Lords  Justices  Vaughan  Williams, 
Buckley  and  Kennedy,  upon  the  defendant’s  appeal  from  a decision 
of  Mr.  Justice  Phillimore  in  the  King’s  Bench  Division. 

Mr.  Gore-Browne,  K.C.,  and  Mr.  R.  J.  Willis  appeared  for  the 
appellant,  and  Mr.  J.  R.  Atkin,  K.C.,  and  Mr.  D.  C.  Bartley  for  the 
respondent  upon  the  appeal  (the  plaintiff). 

Mr.  Gore-Browne,  in  opening  the  case  for  the  appellant, 
said  it  was  an  appeal  by  the  defendant  from  a judgment 
for  the  plaintiff  for  £2,528.  The  judgment  waB  in  respect 
of  an  agreement  dated  April  28th,  1908,  whereby  the  defendant 
promised  to  secure  that  the  Electrobus  Co.,  Ltd.,  or  some 
other  company,  would  purchase  some  electrical  storage  batteries, 
the  property  of  the  plaintiff,  and  if  the  Electrobus  Co.  or  some  other 
company  did  not  pay  for  them  the  defendant  would,  Bubject  to  the 
batteries  passing  a satisfactory  test.  The  story  was  a very  com- 
plicated one.  The  plaintiff,  Commodore  Charles  Gould,  was  an 
American,  and  was  President  of  an  American  company  called  the 
Gould  Storage  Battery  Co.  Defendant  was  Dr.  Lehwess,  a doctor  of 
science,  a German,  who  had  been  naturalised  in  this  country 
for  a good  many  years.  Defendant  was  the  principal  proprietor  of 
another  company  which  supplied  the  vehicles  to  the  Electrobus  Co. 
In  November,  1906,  defendant  went  to  America  on  the  authority 
of  the  company  to  negotiate  a contract  for  getting  any  battery  that 
might  be  better  than  those  they  were  then  using,  and  in  that  way 
defendant  got  into  communication  with  the  plaintiff.  It 
appeared  from  the  statement  of  the  learned  counsel  that  on  Novem- 
ber 1st,  1906,  the  defendant  and  the  plaintiff  agreed  to  form  a 
company  in  England  to  be  called  the  Gould  Storage  Battery  Co., 
and  plaintiff’s  case  was  that  the  company  should  have  a cash  capital 
of  £25,000,  the  plaintiff  to  have  55 per  cent,  of  the  shares  fully  paid 
up.  That  company  was  registered  on  November  20th,  1906, 
with  a nominal  capital  of  £26,000.  On  November  30bh,  1906,  the 
plaintiff  sent  the  defendant  a cable  as  follows  : — “ Do  I understand 
£25,000  in  cash  has  been  paid  in  ? ” to  which  the  defendant  replied 
on  the  same  day,  "All  shares  issued  cash,  about  4,000  reserved.” 
Plaintiff  alleged  that  defendant  meant  to  convey  that  the  company 
was  possessed  of  £21,000  as  cash  capital.  Plaintiff  alleged  that  in 
consequence  of  this  representation  he  delivered  fo  the  company  15 
sets  of  batteries  and  accessories,  whereas  the  fact  was  that  the  com- 
pany had  not  any  cash  capital,  as  none  of  its  ehares  were  issued  for 
cash.  Plaintiff  accordingly  claimed  that  as  the  company  had  not 
paid  for  the  batteries,  &c.,  the  defendant  by  virtue  of  an  agreement 
made  on  April  28th,  1908,  was  liable  to  pay  for  them. 

In  reply  to  Lord  Justice  Vaughan  Williams,  Mb.  Atkins  said 
the  plaintiff’s  case  was  that  in  consequence  of  the  misrepresenta- 
tions of  the  defendant,  he  had  parted  with  the  batteries  to  the 
Gould  Storage  Battery  Co.,  and  had,  therefore,  lost  the  value  of 
them.  Plaintiff’s  other  cause  of  action  was  against  the  defendant 
on  the  contract  of  April  28th,  1908,  and  upon  that  the  plaintiff  was 
entitled  to  damages.  Plaintiff  further  said  that  the  defendant 
had  himself  prevented  the  tests  of  the  batteries  being  carried  out 
within  the  specifisd  time. 

At  the  conclusion  of  the  argumentn  on  Wednesday  last  week 
their  Lordships  gave  judgment. 

Lord  Justice  Vaughan  Williams  sa:id  the  Court  waB  of  opinion 
that  there  ought  to  be  a new  trial.  II;  was  not  usual  when  a new 
trial  was  ordered  for  the  Court  to  go  i nto  matters  that  had  been 
discussed  before  them  on  appeal,  becauso  if  they  went  into  them  it 
was  almost  impossible  to  avoid  making;  observations  which  might 
be  calculated  to  prejudice  the  new  trial.  He  would  state  broadly 
whylhe  believed  a new  trial  should  be  ordered.  He  was  clearly  of 
opinion  himself  that  the  damages  should  have  been  assessed  other- 
wise than  they  had  been.  Apart  from  any  measure  of  damages 
applicable  in  the  case,  he  thought  that  there  was  not  sufficient 
ground  for  leaving  out  of  consideratio  n certain  portions  of  the 
evidence  that  had  been  given.  Furthe;  • than  that  he  hesitated  to 
make  any  observations  as  to  the  conclunions  he  bad  come  to  upon 
a great  many  matters  which  ought  to  biive  been  dealt  with  on  the 
best  evidence.  The  best  evidence  wa  s not  given.  He  would 
direct  a new  trial  upon  the  usual  te  rms  that  the  costs  would 
abide  the  result. 

Lord  Justice  Buckley  agreed.  I Ie  said  he  was  extremely 
sorry  that  there  should  be  a new  trial  , and  he  came  to  that  con- 
clusion with  great  reluctance,  but  he  was  not  satisfied  that  the 
damages  had  been  properly  ascertained  . 

Lord  Justice  Kennedy  concurred. 

The  judgment  in  the  Court  below  wa  s accordingly  set  aside,  and 
a new  trial  was  ordered,  the  costs  to  ab  ide  the  result. 

An  application  for  a stay  with  regard  to  costs  in  the  event  of  an 
appeal  to  the  House  of  Lords  was  reful  led. 
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SOME  POINTS  IN  RELATION  TO  ARC 
LAMPS. 


[COMMUNICATED.] 


t he  arc  lamp,  although  it  was  one  of  the  earliest  forms  of 
electric  lighting,  has  throughout  the  years  of  the  electrical 
industry  been  subjected  to  an  almost  endless  succession  of 
changes,  and  it  may  be  partly  due  to  the  fact  that  this 
change  has  been  going  on,  and  also  to  the  variation  in  the 
systems  of  supply,  that  even  at  the  present  day  there  are 
points  about  the  use  of  arc  lamps  on  central  station  supply 
systems  which  have  yet  to  be  overcome.  If  this  were  not 
so,  the  task  of  the  superintendent  of  the  arc  lamp  depart- 
ment would  be  rendered  a very  nominal  one,  so  from  the 
point  of  view  of  the  maintenance  engineer  it  is,  perhaps,  as 
well  that  there  are  one  or  two  difficulties  still  left. 

( >ne  of  the  systems  upon  which  public  arc  lamps  are 
supplied  is  the  series  circuit,  with  provision  for  compensat- 
ing the  voltage  should  one  or  more  of  the  arc  lamps  in  series 
fail  to  operate  properly.  One  of  these  systems  which  was 
very  much  to  the  front  a few  years  ago,  and  is  still  in  use,  is 
the  rectified  current  system,  by  means  of  which  a series  of  arc 
lamps  are  supplied  direct  from  an  alternating-current  station, 
with  a constant  current,  fluctuating  but  unidirectional,  and, 
therefore,  as  the  periodicity  is  usually  pretty  high,  suitable 
for  use  with  a continuous-current  lamp.  When  everything  is 
working  properly  this  system  is  a very  simple  one,  but  it  has 
troubles  which  now  and  again  render  the  life  of  the  engineer 
not  altogether  devoid  of  excitement.  For  example,  one  case 
occurred  where  direct-current  street  arc  lamps  were  run  in 
groups  of  lamps  in  series  on  a high  voltage,  and  the 
alternating  current  was  rectified  at  the  generating  station 
in  the  usual  way.  Unfortunately,  however,  a trimmer  in 
cleaning  one  of  the  arc  lamps  managed  to  leave  out  a wire 
from  one  of  the  lamp  resistances.  In  this  way  the  circuit 
was  broken  in  spite  of  the  fact  'that  automatic  short-circuit 
devices  were  attached  to  each  lamp.  The  result  of  this 
slight  omission  was  that  when  the  rectifiers  were  switched 
in  at  night  the  open  circuit  on  one  group  of  lamps  managed 
to  find  a weak  place  in  the  insulation  of  one  of  the  coils,  and 
proceeded  to  burn  it  out,  with  consequent  disaster  to  that 
group  of  lamps. 

Another  defect  which  a series  system  of  street  lighting  has 
is  that  although  the  voltage  available  on  the  terminals  of 
any  lamp  will  not  exceed  50  volte,  it  is  quite  possible  to  get 
a pressure  to  earth  on  certain  parts  of  the  circuit  exceeding 
this  value  many  times  over,  ahd  it  is  therefore  evident  that 
the  insulation  of  the  whole  circuit  must  be  of  a first-class 
nature.  Moreover,  it  is  highly  necessary  from  the  point  of 
view  of  public  safety  to  see  that  any  iron  work  in  connec- 
tion with  the  lamps  is  thoroughly  well  earthed,  as  otherwise 
a passer-by  might  get  a violent  shock.  This  is  not  an 
altogether  visionary  idea,  as  in  one  such  instance,  where  an 
earth  occurred  on  a larnp-post  which  was  fairly  near  the 
high-tension  end  of  a series  supply,  quite  perceptible  shocks 
were  obtained  from  the  arc  lamp  column  by  a person  stand- 
in?  upon  the  pavement.  It  would  appear  almost  impos- 
sible for  the  potential  difference  between  the  lamp-post 
fixed  in  the  ground  aucl  the  pavement  itself  to  be  great 
enough  to  administer  a shock,  but  this  actually  was  the 
case,  and  the  advisabilifcj  / of  connecting  arc-lamp  columns 
on  such  systems  to  eflicie  at  earth  plates  in  damp  ground  was 
amply  demonstrated. 

A very  usual  system  o f supply  both  for  street  and  private 
arc-lamp  lighting  at  the  present  day  is  either  by  means  of 
direct  current  on  a ser.  es  of  lamps  at  200  or  400  volts,  or 
by  means  of  small  trans  formers  fed  from  the  high-tension 
mains,  the  low-tension  side  of  which  is  connected  to  each 
individual  lamp  or  to  a small  group  of  lamps.  In  a good 
many  cases  small  indiv  idual  transformers  are  used,  and 
where  these  are  adopted  they  are  often  turned  out  rather 
cheaply,  so  perhaps  one  oi  ght  not  to  grumble  at  their  little 
imperfections.  It  is,  how  ever,  possible  in  a good  many  caBes 
to  obtain  slight  shocks  f rom  the  corners  of  these  trans- 
formers, und  upon  in  vet  tigation  it  is  sometimes  found 
that  the  wires  leading  fn  jm  the  coils  to  the  terminals  are 
insulated,  or  supposed  to  be  insulated,  by  stringing  black 


glass  beads  upon  the  bare  flexible  conductor.  In  many  cases 
these  beads  touch  the  cover  or  some  other  portion  of  the 
transformer.  A little  reflection  will  show  that  if  any  damp 
happens  to  be  about,  the  formation  of  the  surface  of  the 
beads  and  the  fact  that  a short  path  to  the  potential -charged 
conductor  is  offered  through  the  crevices  left  between 
adjacent  beads,  tends  to  collect  the  moisture  and  to  put  the 
conductor  into  almost  direct  connection  with  the  earthed 
portions  of  the  transformer.  In  spite  of  the  fact  that 
short  circuits  and  shocks  can  easily  be  obtained  from 
this  cause,  the  method  of  insulation  has  so  much  to  recom- 
mend it  on  the  score  of  cheapness  that  it  is  very  far  from 
being  abolished,  although,  in  the  interests  of  a supply 
system,  it  is  hardly  to  be  recommended. 

A feature  which  is  bringing  considerable  anxiety  to 
the  engineer  in  charge  of  an  arc-lamp  system,  is  the 
heavy  strain  which  is  being  put  upon  the  earning 
capacity  of  arc  lamps  as  current-consuming  devices. 
This  factor  is  a very  important  one  in  connection  with  the 
revenue  production  of  an  electricity  supply  system,  and  it  may 
be  urged  that  some  of  the  offers  which  are  being  made  to  private 
consumers  for  th*e  purpose  of  inducing  them  to  adopt  arc  lamps, 
say,  for  shop-window  lighting,  are  verging  upon  the  farthest 
limit  of  safety  with  regard  to  profit  and  loss.  Let  us  try  to 
investigate  a typical  instance,  which  is  not  by  any  means  an 
exaggeration  of  terms  which  are  being  offered  publicly  to 
consumers  in  supply  areas.  Suppose  that  an  electricity 
supply  authority  in  running  an  arc  lamp  rental  system  offers 
a flame  arc  lamp  with,  in  the  case  of  an  alternating-current 
distribution,  the  necessary  transformer,  together  with 
carbons,  maintenance,  repairs  and  energy  for  a maximum 
of,  say,  800  hours’  burning  per  annum,  at  a price  varying 
between  £8  and  £9  per  year.  It  will  occur  to  many  readers 
that  this  is  a low  figure,  but  it  is  believed  that  similar,  if 
not  exactly  the  same,  rates  could  be  found  upon  inquiry 
among  the  supply  authorities  operating  at  present.  It  must 
be  remembered  that  the  arc  lamps  are  put  upon  the  mains 
at  precisely  the  same  time  that  the  ordinary  peak  load  is 
present — that  is  to  say,  between  the  hours  of  5 and  1 1 in 
the  winter,  and  about  8 and  11  in  the  summer.  It  is, 
therefore,  proper  to  rate  the  value  of  the  energy  at  the 
ordinary  lighting  tariff,  and  a figure  which  may  be  fixed  for 
the  purpose  is  of  the  order  of  3gd.  per  unit.  As  such  flame 
arc  lamps  suitable  for  burning  outside  shop  windows  take 
about  3 amperes,  the  energy  alone  for  800  hours  at  this 
rate  totals  a charge  of  about  £7,  and  it  is  to  be  supposed 
that  most  of  the  consumers  who  adopt  this  system  will  run 
their  lamps  at  about  the  maximum  number  of  hours.  On 
the  top  of  this  is  the  fact  that  the  lamp  itself,  if  it  is  of  any 
good  make,  will  cost  something  like  £0  ; while  a transformer, 
if  this  has  to  be  supplied,  will  work  out  at  about  £2  to  £2  10s. 
It  can  hardly  be  assumed  that  the  life  of  such  rental  lamps 
and  transformers  can  be  more  than  three  years,  so  that 
there  is  a pretty  heavy  interest  on  capital  and  depreciation 
to  pay  out  of  the  balance.  Moreover,  in  the  winter,  the  time 
of  a man  sufficient  to  call  every  morning  to  re-carbon  the 
lamps  and  to  effect  any  necessary  running  repairs  has  to  be  taken 
into  account,  while  in  the  summer  it  is  probable  that  the 
man  will  have  to  call  about  three  times  a week.  It  does  not 
appear  that  on  such  terms  arc-lamp  rentals  are  a paying  pro- 
position, and  it  is,  therefore,  a matter  of  surprise  that  so 
many  supply  authorities  appear  to  be  considering  similar 
propositions.  The  way  in  which  this  affects  the  arc  lamp 
maintenance  engineer  is  that  he  is  inevitably  called  upon,  in 
view  of  the  fine  limits  on  which  the  supply  is  being  run,  to 
cut  down  the  costs  of  his  work  to  the  very  finest  limit  ; it 
will  readily  be  seen  that  this  is  unjust,  and  a very  onerous 
task  is  placed  upon  the  practical  man  who  is  called  upon  to 
eliminate  by  close  attention  to  duty  any  trouble  the  financial 
effect  of  which  has  not  been  allowed  for  in  an  original  esti- 
mate of  cost. 


Italy. — La  Socirte  Electro-Mcballurgique  Picmontaise 

is  the  title  of  a new  company  which  has  just  been  formed  in 
Brussels,  with  a capital  of  £100,000,  to  acquire  the  rights  in  the 
Fromont  process  for  the  electro-metallurgical  recovery  of  gold  from 
auriferous  ores,  and  to  take  over  the  demonstrating  plant  at 
Domodossola,  Italy. 
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THE  RIGHT  TO  CUT  OFF  THE  SUPPLY. 


[by  A LEGAL  CONTRIBUTOR.! 


One  of  the  most  important  privileges  conferred  upon  the 
“ undertakers  ” who  supply  electricity  to  the  public  is  that 
which  enables  them  to  discontinue  the  supply,  in  a case 
where  the  consumer  refuses  to  pay  rent  or  otherwise  mis- 
conducts himself.  This  right  may  be  exercised  in  a variety 
of  circumstances.  Thus  it  is  provided  by  Sec.  21  of  the 
Electric  Lighting  Act,  1882,  that  if  any  local  authority, 
company,  or  person  neglect  to  pay  any  charge  for  electricity, 
or  any  other  sum  due  from  them  to  the  undertakers  in 
respect  of  the  supply  of  electricity  to  such  local  authority, 
&c.,  the  undertakers  may  cut  off  such  supply,  and  for  that 
purpose  may  cut  or  disconnect  any  electric  line  or  other  work 
through  which  electricity  may  be  supplied,  and  may,  until 
such  charge  or  other  sum,  together  with  any  expenses 
incurred  by  the  undertakers  in  cutting  off  such  supply  of 
electricity  as  aforesaid,  is  fully  paid,  but  no  longer,  discontinue 
the  supply  of  electricity  to  such  local  authority,  &c. 

The  period  when  the  meter  rent  is  to  become  due  and 
payable  is  usually  settled  by  the  contract  between  the  parties. 
Thus  the  undertakers  may  require  payment  of  their  accounts 
quarterly,  monthly  or  weekly. 

The  Electric  Lighting  (Clauses)  Act,  1899,  also  makes 
provision  for  the  cutting-off  of  supply  in  certain  events.  By 
Clause  27  (3)  of  the  schedule  to  that  Act,  which  is  incorpo- 
rated with  nearly  every  provisional  order,  the  undertakers 
may,  after  they  have  been  giving  a supply  of  energy  in  respect 
of  any  premises,  by  notice  in  writing,  require  the  owner  or 
occupier  of  those  premises,  within  seven  days  after  the 
serving  of  the  notice,  to  give  to  them  security  for  the 
payment  of  all  moneys  which  may  become  due  to  them  in 
respect  of  the  supply,  in  case  the  owner  or  occupier  has  not 
already  given  that  security,  or  in  case  any  security  given 
has  become  invalid  or  insufficient ; and  in  case  any  such 
owner  or  occupier  fails  to  comply  with  the  terms  of  the 
notice,  the  undertakers  may,  if  they  think  fit,  discontinue 
to  supply  energy  for  the  premises,  so  loDg  as  the  failure 
continues. 

There  is  one  other  event  in  which  the  undertakers  may 
cut  off  the  supply,  and  to  state  the  circumstances  is  to  state 
the  justice  of  the  case. 

Clause  27  (4)  of  the  schedule  to  the  Electric  Lighting 
(Clauses)  Act  provides  that  if  the  owner  or  occupier  of  any 
premises  uses  any  form  of  lamp  or  burner,  or  uses  any  energy 
supplied  to  him  by  undertakers  for  any  purposes,  or  deals 
with  it  in  any  manner,  so  as  to  interfere  unduly  or 
improperly  with  the  efficient  supply  of  energy  to  any 
other  body  or  person  by  the  undertakers-,  the  undertakers 
may,  if  they  think  fit,  discontinue  to  supply  energy  to 
those  premises  so  iong  as  the  lamp  or  burner  is  so  used, 
or  the  energy  is  so  used  or  dealt  with  ; the  Act  also  provides 
that  the  undertakers  are  not  to  be  compelled  to  give  a supply 
of  energy  to  any  premises  unless  they  are  reasonably 
satisfied  that  the  lines,  fittings  and  apparatus  therein  are  in 
good  order  and  condition,  and  not  calculated  to  affect 
injuriously  the  use  of  energy  by  the  undertakers  or  by  other 
persons. 

Any  expenses  incurred  in  cutting  off  the  supply  of 
electricity  may  be  recovered  summarily  as  a civil  debt ; 
and,  of  course,  it  is  competent  for  the  undertakers,  instead 
of  bringing  pressure  to  bear  upon  a defaulting  consumer  by 
cutting  off,  or  by  threatening  to  cut  off,  his  supply,  to 
recover  the  amount  due  by  summary  procees  in  a police 
court. 

The  right  to  cut  off.  and  the  threat  to  exercise  this  right, 
are,  however,  most  effective  remedies  in  the  hands  of  the 
company,  and  so  long  as  the  consumer  is  not  arbitrarily 
treated,  there  is  no  hardship  upon  him.  The  proper  way  to 
test  the  matter  is  to  consider  what  would  happen  if  the 
company  were  bound  to  go  on  giving  a supply  whether  their 
lawful  charges  were  paid  or  no.  In  that  case  it  might  be 
incumbent  upon  the  undertakers  to  continue  a supply  until 
every  little  claim  which  they  might  have  against  the  con- 
sumer were  tested  and  enforced  in  a court  of  law.  Unless, 
however,  they  exercise  the  power  judiciously,  they  lay  them- 
selves open  to  unfavourable  comments  from  the  Bench  ; for 


they  must  go  to  Court  if  they  wish  to  enforce  payment.  In 
a case  in  1903,  which  was  heard  by  his  Honour  Judge  Emden, 
it  appeared  that  in  the  latter  part  of  1901  an  installation  of 
14  16  c.P.  lamps  was  put  in  a consumer’s  house.  Of  these 
six  belonged  to  the  supply  company.  The  agreement  stated 
that  2s.  per  quarter  should  be  the  rent  of -the  meter  if  20 
8-C  P.  lamps,  or  their  equivalent,  were  used,  to  be 
increased  to  3s.  per  quarter  if  over  20  8-c.p.  lamps, 
or  their  equivalent,  were  used.  It  appeared  that 
the  consumer,  after  some  time,  and  without  the  con- 
sent of,  or  notice  to,  the  company,  changed  his  in- 
stallation to  three  16-c.p.  lamps  and  12  8-C.p.  lamps. 
Upon  doing  this  he  refused  for  six  quarters  to  pay  more  than 
2s.  per  quarter  meter  rent,  and  eventually,  on  May  19th,  his 
supply  was  cut  off.  In  giving  judgment  for  the  consumer 
when  he  was  sued  by  the  company,  his  Honour  Judge 
Emden  thought  proper  to  make  the  following  observations  : 
“ I cannot  allow  this  case  to  pass  without  saying  that  it  is 
impossible  for  a public  Corporation  to  carry  on  business  if 
they  abuse  their  powers  in  this  way.  Here  we  have  a re- 
sponsible gentleman,  an  officer  who  has  been  in  her  late 
Majesty’s  army,  who  has  always  paid  his  way  ; not  a word 
can  be  said  against  him,  and  on  a trivial  claim  for  6s.  he  is 
put  to  the  disgrace  of  having  his  light  cut  off.  The  Cor- 
poration has  a monopoly  ; it  is  entrusted  with  great  powers, 
but  if  it  exercises  them  in  such  a way,  it  is  unfitted  to  be 
entrusted  with  such  powers.”  We  confess  that  we  do  not 
altogether  share  the  view  expressed  by  his  Honour  ; but,  at 
the  same  time,  the  case  may  act  as  a warning  to  supply 
companies  not  to  exercise  their  powers  in  an  arbitrary 
manner. 


' 1 

NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  PLANT. 


Patent  Flexible  Cast-Iron  Pole. 

We  recently  mentioned  that  a new  type  of  pole  had  been 
Invented  by  Me.  J.  H.  Skinner,  of  Imperial  Buildings,  Gardiner 
Street,  Durban  ; we  are  now  enabled  to  illustrate  the  pole,  which 


■n 


Fig.  1,— Detail  and  Elevation  of  Cast-Iron  Pole. 


can  be  made  of  cast  or  wrought-iron,  or  steel.  The  figures  suffi- 
ciently show  the  construction  of  the  devil  ;e  ; the  number  of  sections 
employed  depends  upon  the  length  required,  each  section  being 
about  5 or  6 ft.  long.  Tests  have  been  ci  uried  out  before  the  Post- 
master-General of  Natal,  the  Corpora  tion  of  Durban,  and  the 
Acting  Chief  Engineer  of  Johannesburg , and  a trial  order  has  been 
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placed  with  the  inventor  by  the  Government  of  Natal.  It  is 
claimed  that  the  poles  are  cheaper  than  the  tubular  type,  very 
flexible,  portable,  adaptable,  and,  when  of  cast  iron,  exceedingly 
durable. 

In  the  Durban  tests,  two  poles  were  erected  with  four  telephone 
wires  between  them,  and  the  poles  were  guyed  back  until  there  was 
a stress  of  320  lb.  on  each  of  them  ; in  order  to  give  the  poles  a 
violent  jar,  the  guy  wire  was  then  cut,  and  the  overhead  wires 
pulled  the  poles  about  one  foot  out  of  the  perpendicular.  A single 
guy  was  then  attached  to  a pole,  and  it  was  pulled  over  two  feet 
out  of  the  perpendicular,  to  which  it  returned  when  released.  The 
pole  was  finally  broken,  in  three  places  simultaneously,  with  a pull 
of  500  lb. — four  times  the  normal.  The  length  of  the  pole  was 
20  ft.  (16^  ft.  above  ground),  and  the  weight  about  179  lb. 

The  Kotasphere. 

The  Kinetic  Co.,  Ltd.,  of  Kinetic  \Vorks,  Lincoln,  have 
devised  a novel  method  of  applying  electric  power  to  organ  blow- 
ing. As  illustrated,  the  electric  motor  is  fitted  with  a hemisphere 
of  polished  aluminium,  which  drives  by  friction  a bicycle  wheel 
with  an  ordinary  pneumatic  tire.  The  latter  affords  an  ideal 
member  for  a frictional  drive,  and  we  believe  this  is  the  first 
example  of  its  use  for  this  purpose.  The  motor  is  mounted  on  a 
swivelling  carriage,  revolving  about  an  axis  tangent  to  the  tire,  so 
that  in  every  position  the  hemisphere  is  in  contact  with  the  latter, 
the  gear  ratio  varying  from  zero  in  the  position  shown  to  a 


Pig.  2.— The  Rctasphebe  fob  Organ- blowing. 

maximum  when  the  motor  is  turned  through  a right  angle,  with 
perfectly  smooth  gradations  ; the  carriage  is  rotated  by  a cord  con- 
nected with  the  bellows,  so  that  the  speed  is  highest  when  the 
bellows  is  nearly  empty.  The  motor  is  shunt -wound,  and  therefore 
runs  at  practically  constant  speed,  while  the  speed  of  the  wheel  is 
reduced  by  means  of  sprocket  wheels  and  chains,  the  last  wheel 
actuating  the  bellows  handle  through  a crank  and  connecting  rod. 
The  device,  it  will  be  seen,  is  extremely  simple,  and  in  running  it  is 
almost  inaudible.  There  is  but  little  wear  on  the  tire,  which  therefore 
lasts  a long  time.  The  efficiency  is  very  high,  a J-b.h.p.  motor 
being  capable  of  providing  an  ample  supply  of  wind  for  an  organ 
of  ordinary  size.  Ball  bearings  are  used  throughout,  and  the 
parts  are  all  standard  cycle  fittings.  The  floor  space  required  is 
45  x 16  in.,  and  the  height  33  in. 

New  Tantalums. — Messrs.  Siemens  Bros.  Dynamo 

Works,  Ltd.,  are  now  putting  on  the  market,  and  they  hold  stocks 
at  their  works  at  Tyesen  Street,  Dalston,  an  entirely  new  grade  of 
tantalum  lamps  as  follows,  at  a reduced  price : — 

50  volts  to  120  volts  . . . . 10  c.p. 

140  volts  to  160  volts  ..  ..  16  c-p. 

20  volts  to  60  volts  . . . . 5 and  10  c.p.  (a  candle  Lamp), 

They  are  also  introducing  a range  of  tantalum  battery  lamps. 


BUSINESS  NOTES. 


Book  Notices.— Hazell's  Annual , 1910.  Twenty-fifth 
year  of  issue.— Edited  by  Hammond  Hall.  London:  Hazell, 
Watson  & Viney,  Ltd. — We  need  write  little  at  this  date  regarding 
the  serviceableness  of  this  book.  We  have  perused  a number  of 
the  sections  in  which  we  take  a more  particular  interest,  and  find 
them  profitable  reading  as  reminders  of  events  that  have  happened, 
and  tendencies  that  have  been  observed,  during  the  past  year,  and 
if,  as  we  believe  they  are,  other  sections  are  equally  correct,  then 
we  shall  frequently  be  helped  in  hunting  up  references  to  matters 
with  which  we  may  not  be  so  directly  familiar  and  upon  which  we 
may  require  light  occasionally  during  1910.  The  section  on  “ Elec- 
tricity Supply  ” is  brief,  but  it  will  suffice  to  give  the  uninitiated 
reader  a correct  impression  of  what  is  proceeding  in  that  depart- 
ment, and  there  are  similar  brief  sections  regarding  telephones, 
wireless  telegraphy  and  the  cables  of  the  world.  In  a section 
entitled  “ The  March  of  Science,”  Sir  Oliver  Lodge  discusses 
11  Physics  in  the  New  Century.”  “ The  Evolution  of  the  Flying 
Machine”  ishandled  bynone  other  than  Sir  Hiram  Maxim,  and  a great 
deal  of  other  and  very  interesting  material  regarding  aerial  naviga- 
tion in  1909  appears,  together  with  instructive  illustrations.  But 
these  are  only  a fleabite  of  the  matters  covered  in  this  " cycloptcdic 
record  of  men  and  affairs  ” revised  to  November  30th.  There  is  a 
very  full  index,  and  its  whereabouts  is  plainly  indicated  by  a blue 


edging.  We  congratulate  the  editor  and  publishers  on  another 
useful  edition  of  this  widely-used  book. 

Toe  Annual  Report  of  the  Glasgow  and  West  of  Scotland 
Technical  Oollege  for  the  past  year  contains  views  of  the  magnifi- 
cent buildings  of  the  college,  the  third  section  of  which  £as  been 
finished  and  occupied.  The  fourth  section  will  be  ready  for  occu- 
pation in  September  next  year.  An  expenditure  of  £362,083  has 
been  incurred,  of  which  some  £40,000  remains  to  be  raised. 
During  1908-9  there  were  in  attendance  487  day  students  and  4,623 
evening  students,  as  well  as  714  pupils  of  Allan  Glen’s  School.  In 
electrical  engineering  there  were  940  students— 122  day  and  818 
evening.  Prof.  M.  Maclean  is  the  head  of  the  department,  with 
Mr.  P.  H.  Downie,  B.Sc.,  as  chief  assistant.  A sandwich  system  is 
in  force  in  the  engineering  department,  whereunder  the  day 
students  enter  works  from  April  to  September.  In  a report  to  the 
Education  Department  Prof.  Perry  speaks  in  the  most  eulogistic 
terms  of  the  equipment  and  personnel  of  the  departments  of 
mathematics,  mechanics  and  engineering. 

“ Proceedings  of  the  Physical*  Society  of  London.”  Vol.  XXI, 
Part  V ; October,  1909.  London:  Taylor  & Francis. 

“ Science  Abstracts.”  Sections  A and  B,  Vol.  12,  Part  11 ; 
November  25th,  1909.  London : E.  & P.  N.  Spon.  Price  Is.  6d. 
each  part. 

“ Who’s  Who,  1910.”  London:  A.  & C.  Black.  Price  10s.  net. 

“ Who’s  Who  Year-book,  1910.”  London  : A.  & C.  Black.  Price 
Is.  net. 

“Writers’  and  Artists’  Year-book,  1910.”  London:  A.  & C. 
Black.  Price  Is.  net. 

“Englishwoman’s  Year-book,  1910.”  London:  A.  & C.  Black. 
Price  2s.  6d.  net. 

“The  Shot-firei’s  Guide,”  by  W.  Maurice,  President  of  the 
Institution  of  Mining  Electrical  Engineers,  is  being  issued  by  the 
Electrician  Printing  and  Publishing  Co.,  Ltd  , London,  price  3s.  6d. 
net.  As  its  title  implies,  it  is  a book  of  instruction  for  colliery 
officials  regarding  the  use  of  explosives,  and  contains  much  informa- 
tion on  the  electrical  methods  and  apparatus  employed. 

Russian  Exhibition.— The  Russian  Exhibition  in 

London  is  being  vigorously  pushed.  Mr.  Crisp,  one  of  the  founders 
of  the  Anglo-Russian  Trust,  according  to  a St.  Petersburg  paper, 
and  Mr.  Hartley,  manager  of  the  Earl’s  Court  grounds,  have 
arrived  in  St.  Petersburg  on  business  connected  with  the  Exhibition 
in  question.  It  is  stated  to  be  the  intention  of  the  organisers  of 
the  Russian  Floating  Exhibition,  that  is  about  to  leave  Odessa  and 
visit  the  Near  East  ports  with  specimens  of  Russian  goods,  to  take 
advantage  of  the  Russian  Exhibition  in  London  next  year,  and  at 
its  close  to  make  around  of  the  English  ports  as  a continuance  of 
the  Exhibition. — The  Financier. 

Christmas  Holidays. — Messrs.  Bruce  Peebles  & Co., 

Ltd.,  announce  that  their  works  at  East  Pilton  will  be  closed  from 
December  24th  to  January  4th  for  the  holidays.  No  goods  will  be 
received  or  despatched,  and  only  urgent  correspondence  will  be 
dealt  with. 

Catalogues  and  Calendars. — Dewhurst’s  Engi- 
neering Co.,  Ltd.,  Sheffield. — Three  most  acceptable  wall 
calendars  have  been  received  from  this  firm.  Those  electrical  men 
who  receive  any  of  these  will  find  the  subject  extremely 
interesting — to  say  the  least — and  those  who  receive  them  all  will 
for  a while  be  in  a dilemma  as  to  which  is  the  best  to  grace  their 
office  walls.  Some,  according  to  predisposition  and  tempera- 
ment perhaps,  may  affect  to  favour  " Lily  of  Killarney  ” ; to  others 
“The  Old  Breakwater”  will' more  particularly  appeal;  but  that 
fascinating  picture  of  “ A Village  Scene  in  Prance,”  from  a painting 
by  Albert  Wallet,  makes  one,  as  one  contemplates  it,  feel  that  it  is 
indeed  good  to  be  alive.  We  congratulate  the  company  on  their 
excellent  selections.  , 

Messrs.  Siemens  Bros.  & Co.,  Ltd.,  Caxton  House,  West- 
minster.— Catalogue  No.  519,  “ Telephone  Switchboards,” 

describing  types  suitable  for  private  telephone  installations  of  all 
sizes,  from  four  lines  to  250,  including  private  branch  exchanges 
allowing  a proportion  of  the  stations  to  communicate  with  the 
local  or  trunk  exchange.  The  larger  sizes  are  suitable  for  small 
towns,  and  both  magneto  and  battery  calling  systems  are 
provided  for,  the  latter  including  the  common-battery  system, 
which  is  generally  used  in  installations  for  100  users  and  upwards. 
Accessories  and  spare  parts  are  also  listed,  and  illustrations  and 
prices  are  given.  The  catalogue  is  in  the  form  of  single  sheets,  held 
by  fastencis,  so  that  other  sheets  can  be  added  as  they  are  issued. 
Catalogue  No.  517,  Section  II — “Kalkos”  conduits.  This 
is  a companion  to  Section  I,  which  dealt  with  “Metacase” 
conductors.  A very  wide  range  of  fittings  and  accessories  is  illus- 
trated, the  system  being  very  flexible  and  adaptable  to  a variety  of 
requirements  ; special  attention  is  drawn  to  the  advantages  gained 
by  combining  the  Kalkos  and  Stannos  systems,  where  the  wiring 
has  to  be  watertight  throughout,  and  adapters  are  provided  to 
facilitate  the  combination  Where  concentric  wiring  is  permissible, 
either  system  or  both  combined  can  be  employed,  the  Kalkos  tube 
having  ample  carrying  capacity. 

The  Wardle  Engineering  Co.,  196,  Deansgate,  Manchester. — 
New  lists  of  “ Stieetlite  ” specialities  for  metal-filament  lamps, 
including  fittings  for  station  platform  lighting,  shop  window  reflector 
lighting,  watertight  fittings,  brackets  and  globes ; also  of  the 
" Carlite  ” electric  side  and  tail  lamps. 

Chicago  Pneumatic  Tool  Co.,  Chicago. — Leaflet  describing 
the  Franklin  high-Bpeed  air  compressor. 

Messrs.  Southam  & Wood,  Ltd.,  162,  Oxford  Street,  W. — 
Pamphlet  illustrating  the  "Zephyr”  self-contained  electric 
fountains  and  cascades  for  decorative  and  advertising  purposes. 
They  are  supplied  in  marble,  bronze,  Bilver,  terra  cotta  or  stone. 
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The  Electrical  and  Engineering  Supplies  Co.,  Ltd.,  36  and 
37,  Upper  Thames  Street,  E.C.— Two  recently  issued  price  leaflets 
showing  their  electric  flashing  signs  for  Bhop  windows,  counters, 
&c.,  also  their  decorative  outfits  for  interior  decorations  (Christmas 
tree  and  shop-window)  with  miniature  electric  lamps. 

The  Davis  Electrical  Co.,  Ltd.,  17,  Moor  Street,  Charing 
Cross  Road,  W.C.— Thirty-two  page  illustrated  catalogue  and  price 
list  of  electrical  steel  conduits  and  accessories  ; also  lists  of 
“ Attracta  ” electric  signs,  Chamberlain’s  anti-vibrator,  and  the 
“ Ellco”  invisible  lamp  lock. 

The  Premier  Accumulator  Co.,  Ltd.,  Cattle  Market  Road, 
Northampton.— New  catalogue  (for  1910)  wherein  in  the  course  of 
24  pages  are  contained  particulars  rendered  descriptively  and  in 
tabular  form  of  the  Premier  accumulators  of  the  central  station  type, 
also  those  for  country  house  lighting,  shipand  yacht  lighting,  traction 
cells,  train  lighting,  ignition  and  portable  lighting  batteries. 
Dimensional  drawings  appear  of  cells  and  wood  stands,  also  prices 
of  renewals  and  accessories,  testing  instruments,  acid,  &c. 

Mr.  J.  Conway  Price,  of  151,  Fleet  Street,  E.O.,  who  is  known 
in  the  electrical  trades  as  a technical  advertising  specialist,  has 
sent  us  a folding  leaflet  relating  to  his  work  as  a designer  of 
advertisements  and  giving  a list  of  electrical  firms  who  are  using 
his  designs.  Copies  can  be  obtained  on  application  by  any 
advertiser. 

The  Key  Engineering  Co  , Ltd  , Trafford  Park,  Manchester  — 
Twelve-page  red  covered  pamphlet  describing  and  giving  illus- 
trations of  their  system  of  “solid”  protection  for  underground 

C&bl69. 

Messrs.  Donovan  & Co.,  Barwick  Street,  Birmingham.— Illus- 
trated price  leaflets  relating  to  cast-iron  and  watertight  fittings, 
Barwick  motor-starters  and  motor- starting  panels,  and  iron-clad 

fuseboards.  . , 

Mr.  G.  Braulik,  8,  Lambeth.  Hill,  E.O.— Leaflet  showing  the 
“ Eclipse  ” flame  arc  lamp  with  an  ornamental  case  in  green 
relieved  by  bronzs,  and  hexagonal  type  globe.  Mr.  Braulik  is  now 
representing  in  the  United  Kingdom  and  in  English  possessions 
abroad,  Messrs.  B.  Paege  & Co.,|of  Berlin,  manufacturers  of  elec- 
trical insulating  varnishes,  cabling  compounds,  &c.,  and  he  will  keep 
a stock  of  these  in  London,  both  in  bulk  and  in  small  tins. 

A catalogue  and  number  of  leaflets  relating  to  these  pro- 
ducts ha^s  been  received,  and  copies  can  be  obtained  on 
application. 

Messrs.  Hawksley,  Wild  & Co.,  Ltd  , Bnghtside  Boiler  and 
Engine  Works,  Sheffield. — Two  new  publications  ; one  a leaflet  con- 
taining a brief  general  description  of  the  “ Suckling  ” water-tube 
boiler ; the  other  a 20 -page  catalogue  giving  a fuller  and  much  more 
detailed  description  of  the  same  boiler,  with  some  fine  examples  of 
half-tone  printing.  Types  of  tube  cleaners,  and  a report  of  a test  on 
the  boiler  by  Messrs.  Burstall  & Monkhouse,  also  appear. 

Messrs.  Bruce  Peebles  & Co.,  Ltd.,  Edinburgh.— Booklet  - 
No.  706  (28  pages)  in  the  company’s  standard  form  in  two  sections. 
The  first  half  is  occupied  with  a description,  with  many  half-tone 
illustrations,  of  the  works  at  Edinburgh  ; the  other  half  contains 
illustrations,  with  brief  letterpress,  of  dynamos  and  motors,  turbo- 
alternators, motor  converters,  and  other  manufactures  made  therein. 

General  Electric  Co  , Ltd  , 71,  Queen  Victoria  Street,  E.C. 
Pocket  booklet  of  12  pages,  giving  illustrations  and  prices  of  a 
number  of  patterns  of  electric  radiators  and  elevators  made  under 
the  “ Archer  ” system.  • 

Cowper-Coles  Engineering  Co  , Ltd.,  82,  Victoria  Street, 
London,  S.W.— A number  of  illustrated  lists  in  binding  cover, 
giving  descriptions  of  the  following  manufactures:— Centrifugal 
pumps  for  acids,  acid  valves  (corrosion  proof),  filter  economisers, 
atomising  plants,  aluminium  welding  process,  acid  injectors,  and  a 
patent  motor  headlight. 

Accumulators  for  Central  Stations.  — Thk  D.P. 

Battery  Co.,  Ltd.,  inform  us  that  during  the  past  12  months  they 
have  installed,  or  have  now  on  order,  batteries  for  20  central 
stations,  including  a large  battery  of  over  2,500  ampere-hours 
capacity  at  550  volts  for  the  Corporation  of  Dudley,  as  well  as 
others  for  the  East  Indian  Railway  at  Howrah,  of  862  Kvv.-hour 
capacity,  for  the  Colonial  Government  at  the  Bahamas,  the  Liver- 
pool and  District  Co.,  Manchester  Corporation,  and  nine  installa- 
tions for  Australia. 

Admiralty  Work.— Maxwells,  Ltd.,  Dundee,  have 

been  placed  on  the  Admiralty  list  for  work,  and  Bince  the  arrival 
of  the  submarines  several  repair  jobs  have  been  sent  to  their 
establishment. 

Conversazione. — The  directors  of  Messrs.  Rawlings 

Bros.,  Ltd.,  of  Gloucester  Road,  South  Kensington  and  Belgravia, 
gave  a conversazione  on  Saturday  evening  last  to  their  employes 
and  their  wives  and  friends.  These,  to  the  number  of  some  400, 
met  at  the  Cabins  Restaurant,  Caxton  House,  Westminster,  where 
a musical  entertainment,  largely  contributed  to  by  the  employes 
themselves,  had  been  arranged.  An  excellent  programme  of 
music  and  song  was  thoroughly  enjoyed.  During  an  interval, 
light  refreshments  were  handed  round,  and  conversation  and 
laughter  were  indulged  in  without  restraint,  the  occasion  being 
one  for  real  social  intercourse. 

The  Xew  Exhibition  Building  for  Manchester.— 

We  have  received  from  Mr.  W.  Davenport,  of  Ridler  Place, 
Holland  Street,  Blackfriars,  S.E.,  particulars  of  the  scheme  to 
erect  a large  Exhibition  Building  for  Manchester.  It  is  stated  that 
the  work  o!  erection  will  be  commenced  next  month.  A well- 
placed  site  has  been  secured  in  Old  Hall  Lane,  and  a handsome 
building,  with  a floor  surface  of  100,000  eq.  ft.,  for  which  the  plana 
have  already  been  passed  by  the  Corporation,  will  be  erected, 


The  proprietors  Of  this  building  have  already  secured  con- 
tracts for  four  important  undertakings,  and  the  scheme  has  so 
far  commended  itself  to  those  business  men  who  have  been 
approached  in  the  matter  that  it  has  been  unnecessary  to  ask  the 
public  for  a single  penny  of  the  capital  involved.  The  scheme  of 
erecting  such  a building  had  its  genesis  in  the  successful  Lleo- 
trical  Exhibition  that  was  held  in  October  last  year,  and  the  archi- 
tects of  the  present  building  have  based  their  plans  largely  upon 
the  requirements  there  shown  to  be  necessary.  Manchester,  tne 
second  city  of  the  Empire  and  the  centre  of  the  great  manufac- 
tures of  the  North,  will  soon,  therefore,  have  an  Exhibition  build- 
ing suitable  to  its  importance  as  a centre  of  commerce.  Ihe 
contract  for  the  building  has  been  placed  with  Messrs.  Davenport, 
Sons  & Co.,  of  Birmingham.  The  contracts  already  entered  into 
are  for  the  Manchester  Industrial  Exhibition,  May  12th  to  June 
25th,  1910,  which  is  being  organised  by  the  International  trade 
Exhibitions,  Ltd.  ; the  Great  Textile  Exhibition,  October  8t.h  to 
29th,  1910,  promoted  by  Mr.  H.  Greville  Montgomery,  M.P. ; from 
November  16th,  1910,  to  April  30th,  1911,  a skating  rink  ; and  m 
Mav  and  June,  1911,  a General  Engineering  and  Allied  Hades 
Exhibition  organised  by  International  Trade  Exhibitions,  Etd. 
The  building  will  be  600  ft.  long  X 180  ft.  wide,  lighted  by 
electricity  and  fitted  in  an  up-to-date  style  in  all  departments. 

Trade  Announcements. — Messrs.  H.  Jaguar  & Co., 

electrical  engineers,  of  Halifax  Road,  Dewsbury,  have  opened  new 
business  premises  in  Henrietta  Street,  Commercial  Street  B it.le.y. 

The  Adnil  Electric  Co  , Ltd.,  have  appointed  Mr.  James 
Turnbull,  ot  3,  New  Street,  B^m.ngham,  their  agent  for  the  whole 
of  the  Birmingham  district,  including  the  rounties  of  Warwickshire, 
Worcestershire,  Shropshire  and  Staffordshire. 


Dissolutions  and  Liquidations.— Mackey  s Electric 

Lamp  Co.,  Ltd.— This  company  is  winding  up  v.  lunta.ily,  with 
Mr.  W.  Bean,  of  174-175,  Aldersgate  Street,  E.C.,  as  liquidator. 
A meeting  of  creditors  will  be  held  at  Manchester  Hotel,  Alders- 
gate Street,  on  December  24th,  . . , 

The  Electrical  Ore  Finding  Co.,  Ltd  —A  meeting  is  to  be 
held  at  Suffolk  House,  Laurence  Pountney  Hill,  E.C.,  on  January 
17th,  to  hear  an  account  of  the  winding  up  from  Mr.  J.  D.  A.  Norris, 
the  liquidator. 

Messrs  W.  Tully  & Howard  Straker  have  dissolved  part- 
nership. Debts,  &c„  will  be  attended  to  by  Mr.  Howard  Straker 
at  the  office  of  Mr.  W.  Tully,  16,  Water  Lane,  Great  lower  Street, 
London,  E.C.  Mr.  William  Tully  continues  in  business  as  a mica 
importer  and  dealer  on  his  own  account  as  Wm.  Tully  & Co.,  at  the 

above  address.  ■ _ TJ 

Uxbridge  and  District  Electric  Supply  Co.,  Ltd.  By  an 
order  of  the  Court,  Me-srs.  J.  O.  Callender  ^Callender’s  Cable  Co.), 
and  W.  A.  Bird  and  J.  C.  Saunders  (Metropolitan  Electric  Supply 
T.trB  were  atmointed  a commutee  of  inspection  to  act  with 


the  liquidator.  ,.  ... 

Morris-Hawkins  Electrical  Co.,  Ltd.— A meeting  will  be 
held  at  58,  Coleman  Street,  E.C.,  an  January  12th,  to  hear  an 
account  of  the  winding  up  from  Mr.  E.  I.  Husey,  the  liquidator. 

F Burks  & Co.,  manufacturers  of  electrical  machines,  appa- 
ratus and  devices,  37,  Port  Street,  Manchester.— Messrs.  F.  Burks, 
F C.  Poulton  and  V.  Bramwall  have  dissolved  partnership. 
Debts  will  be  attended  to  by  F.  Burks  & Co.,  Ltd.,  of  the  same 


address. 


LIGHTING  and  POWER  NOTES. 


Amble. — At  a meeting  of  the  U.D.C.  on  the  Dth  inst., 

Mr.  Wanless  moved  that  the  Council  waB  prepared  to  proceed  with 
the  erection  and  equipment  of  an  electrical  installation  for  lighting 
and  power  purposes  within  the  urban  area.  The  motion  was 
carried. 

Australia. — The  Perth  (W.A.)  City  Council  has  given 

notice  of  its  intention  to  obtain  Parliamentary  powers  to  take  over 
the  pas  company’s  undertaking  (which  includes  both  gas  and 
electricity  supply).  The  gas  company’s  estimate  of  value  for  its 
property  ranges  from  £137,000  to  £236,000.  . 

As  a result  of  street  lighting  experiments  in  Sydney,  the 
electrical  engineer  advises  that  arc  lamps  should  be  retained  in 
the  main  thoroughfares,  but  that  flame  arcs  be  substituted  for 
open  type.  The  cost  of  metal  lamps  for  such  situations  would 
be  excessive,  but  these  lamps  ishould  be  adopted  in  side  streets 
which  may  be  lighted  in  future.  The  cost  of  altering  the 
arc  lamps  is  placed  at  £3,000.— Australasian  Hardware  ami 
Machinery. 

Ayr.— The  proposal  of  the  T.C.  to  extend  the  use  of 
electric  lighting  in  the  streets  of  the  burgh  was  opposed  at  the 
last  meeting  by  Mr.  Wm  Smith,  who  pointed  out  that  in  1895, 
before  the  electricity  woiks  were  started,  the  cost  of  lighting  the 
burgh  was  £1,500,  whereas  it  was  now  £4,837.  He  admitted  that 
the  town  was  better  lighted,  but  held  that  it,  could  be  lighted  with 
incandescent  gas  burners  at  half  the  cost.  Mr.  Smith  did  not  get 
a supporter,  and  the  proposal  was  carried. 

Brighton. — The  Lighting  Committee  has  recommended 
the  T.C.  to  enlarge  the  plant  at  the  Sonthwick  Works  by  the 
addition  of  a 3,000-Kw.  set,  &c.,  at  an  estimated  cost  of  £14,500, 
and  to  provide  additional  plant  for  the  North  Road  sab-station  at 
a cost  Of  £3,500, 
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Burnley. — On  .Saturday  last  the  extensions  carried  out 
by  the  Corporation  Electricity  Committee  during  the  last  two 
years  were  opened  by  the  Mayor,  who  has  been  chairman  of  the 
Electricity  Committee  for  seven  years,  and  Mrs.  Hargreaves,  wife  of 
councillor  T.  W. Hargreaves,  vice-chairman  of  the  committee,  started 
the  new  < 50-kw.  generating  set.  The  supply  of  electricity  was  com- 
menced in  August,  1893.  Extensions  became  necessary  in  1895,  and 
’.n  1S99  it  was  found  that  the  capacity  of  the  plant  would  very  soon 
be  overtaxed.  A change  was,  therefore,  made,  and  the  distribution 
converted  from  a three-wire  system  with  220  volts,  to  one  with  440 
volts.  Burnley  was  one  of  the  towns  which  paid  a royalty  for  using 
the  three-wire  system.  In  1901  electric  tramcars  were  running,  and 
by  1903  all  the  old  steam-driven  tramways  had  been  converted,  and 
some  new  branch  lines  opened.  In  1904  the  station  load  had 
increased  to  warrant  another  extension,  and  a 500-kw.  Belliss- 
Dick,  Iverr  generator  and  an  additional  boiler  were  installed. 
The  last  new  set  consists  of  a Beiliss  engine  coupled  to  a Dick, 
Kerr  multipolar  generator.  The  condenser,  of  the  Westinghouse- 
Leblanc  type,  is  one  of  the  largest  of  its  kind  installed  in  the 
country.  The  boiler-house  extension  includes  provision  for 
six  Lancashire  boilers,  pump  room  for  two  feed  pumps,  economiser, 
coal  and  ash  handling  plant,  &c. 

Caerphilly.— The  B.  of  T.  has  informed  the  U.D.C. 

that  it  has  received  objections  to  the  proposed  transfer  of  the  E.L. 
order  to  the  South  Wales  Electric  Power  Distribution  Co.  The 
Council  has  replied  that  the  Council  is  in  favour  of  the  scheme, 
but  the  three  members  of  the  Town  Ward  were  not.  The  latter 
have  asked  the  B.  of  T.  to  hold  an  inquiry  into  the  matter. 

Canada. — After  a long  fight  in  the  City  Council,  lasting 

all  night,  the  City  of  Hamilton  has  decided  unanimously  to 
enter  into  a contract  with  the  Ontario  Hydro-Electric  Power  Com- 
mission for  1,000  h.p.,  on  terms  outlined  by  the  Commission.  This 
was  one  of  the  cities  which  recently  sent  a delegation  to  the 
Federal  Government  to  have  the  Hydro-Electric  Power  Bill 
vetoed. 

The  Ottawa  Electric  Co.  has  obtained  a 10-year  contract  to  light 
the  town  of  Eastview  at  the  same  rates  as  charged  in  Ottawa. 

Carmarthen.— The  Carmarthen  Electric  Light  Co.  has 

been  formed  with  a capital  of  £10,000  to  supply  the  borough  with 
electric  light  and  power,  and  the  company  has  acquired  an  existing 
prov.  order.  At  present  the  town  is  lighted  by  gas,  but  the  com- 
pany has  entered  into  an  agreement  with  the  T.C.  for  the  lighting 
of  the  street  lamps  by  electricity,  and  the  Council  has  consented  to 
the  use  of  overhead  mains  throughout  the  borough.  The  contract 
price  for  the  electric  installation  is  £7,205.  Mr.  S.  G.  Leech, 
M.I.E  E.,  of  Westminster,  is  the  engineer. 

Carnarvon. — At  a meeting  of  the  T.C.  last  week,  a 
letter  was  read  from  the  National  Electric  Construction  Co.,  with 
whom  the  Corporation  has  an  agreement  giving  it  the  option  of 
acquiring  the  electric  light  works  at  the  expiration  of  the  stated 
alternative  periods,  reporting  favourably  upon  the  progress  of  the 
works,  in  spite  of  the  trade  depression.  If  this  progress  was  to 
be  ensured,  representations  must  be  made  for  the  necessary  borrow- 
ing powers  for  extending  the  works.  It  was  also  suggested  that  the 
electricity  be  utilised  for  street  liehting,  the  estimated  cost  of 
installing  eight  arc  lamps  being  £400,  and  the  annual  cost  of 
lighting  £150.  The  matter  is  to  be  further  considered. 

Chadderton. — With  regard  to  the  application  of  Oldham 
T.C.  to  supply  consumers  in  Chadderton,  the  B.  of  T.  has  informed 
the  Council  that  it  has  no  power  to  grant  a prov.  order,  as  Chadder- 
ton Council  has  refused  its  consent.  The  Board  added  that  it  was 
prepared  to  consider  the  question  of  making  an  order  in  respect  of 
any  application  from  would-be  consumers. 

Chippenham.— The  B.  of  T.  has  informed  the  T.C. 

that  as  there  did  not  appear  to  beany  early  prospect  of  the  Council 
exercising  the  powers  of  the  E.L.  order,  it  is  proposed  to  revoke  it. 

Cookstown,  Co.  Tyrone.— At  the  meeting  of  the 

Urban  Council  on  the  Gtb,  a motion  to  take  the  necessary  steps  to 
supply  electricity  for  public  use  was  defeated  by  6 votes  to  5.  It  is 
understood  that  the  coming  elections  will  be  fought  on  the  elec- 
tric lighting  question,  a large  number  of  the  ratepayers  being  in 
favour  of  the  latter. 

Edinburgh. — After  considering  Sir  Alexander  Kennedy’s 

report  as  to  the  future  working  of  the  Dewar  Place  and  M'Donald 
Road  stations,  with  special  reference  to  the  cooling  towers,  the 
Electric  Lighting  Committee  has  decided  that  in  view  of  the  new 
principles  involved,  the  Council  before  committing  itself  to  any 
decision  should  send  a deputation  to  London  and  Birmingham, 
where  the  new  type  of  plant  mentioned  by  Sir  Alexander  in  his 
report  is  in  operation. 

Glasgow. — Owing  to  the  impossibility  of  securing  proper 

hall  accommodation,  the  T.C.  has  postponed  the  proposed 
exhibition  of  electric  and  gas  lighting,  beating,  and  cooking 
appliances  till  autumn  of  next  year. 

Grimsby. — The  Public  Lighting  (Committee  has  decided 

in  favour  of  borrowing  £2,000,  bo  that  the  street  lighting  may  be 
carried  out  by  metallic-filament,  lamps  in  all  streets  where  electric 
mains  are  laid,  and  that  the  existing  arc  lighting  be  brought  up  to 
date  by  the  introduction  of  flame  arcs.  Various  reductions  to 
private  consumers,  the  maximum  reduction  being  Jd.  per  unit,  are 
proposed. 


Govan. — It  is  reported  that  the  T.C.  has  agreed  to 

extend  its  electricity  plant  at  a cost  of  over  £9,000. 

Huddersfield. — The  T.C.  has  decided  to  apply  for  a 

prov.  order  for  electric  lighting  in  the  South  Croeland  district. 

Kendal. — The  L.G.B.  has  forwarded  to  the  T.C. 

sanction  to  a loan  of  £1,970  for  electricity  purposes. 

Leyton.— Without  appeal,  the  U.D.C.  has  secured  a 
reduction  in  the  assessment  of  the  electricity  works  from  £3,302  to 
£3,150. 

London. — Hammersmith. — The  Council  has  agreed  to 
increase  the  accepted  contract  price  (£660)  for  the  coal-bandling 
and  storing  plant  by  £90  for  various  alterations  and  additions,  and 
also  for  the  contractors  (Messrs.  Fraser  & Chalmers)  to  undertake 
the  erection  of  the  plant.  The  charge  for  the  400-o.P.  metallic- 
filament  lamps  now  fixed  in  the  Grove  is  to  be  reduced  from  Jt20  per 
lamp  per  annum  to  £17.  The  Electricity  Department  has  saved, 
by  converting  the  system  from  the  ordinary  arc  lamps  to  metallic- 
filament  lamps,  £40  per  annum,  which  is  equivalent  to  £2  16s.  per 
lamp  per  annum.  The  charge  for  public  lighting  in  side  streets  has 
been  fixed  at  £2  14s.  per  lamp  per  annum  for  current,  maintenance, 
&c.  The  question  of  granting  special  terms  to  consumers  taking  a 
large  amount  of  energy  per  annum  for  lighting  purposes  has  been 
considered,  and  it  has  been  decided  to  give  the  following  discounts 
off  3d.  per  unit,  the  general  rate  charged : — When  the  amount 
exceeds  20,000  units  and  does  not  exceed  30,000  units  per  annum, 
2J  per  cent  ; 30,000  and  not  exceeding  40,000,  5 per  cent. : exceed- 
ing 40,000,  10  per  cent. 

St.  Pancbas  — The  L.C.C.  has  drawn  the  attention  of  the  B.C.  to 
the  fact  that  the  whole  of  the  surplus  on  the  electricity  undertaking 
in  1908-9  was  transferred  to  the  relief  of  the  rates.  The  B.C.  is 
aBked,  when  considering  the  disposition  of  any  further  surplus  from 
the  electricity  account,  to  bear  in  mind  the  large  amount  of  loans 
which  have  been  borrowed,  mostly  for  42  years — a period  much  in 
excess  of  the  life  of  mains,  machinery  and  nouse  services — and  that 
72  per  cent,  of  the  loans  are  on  the  annuity  system  of  repayment, 
whereby  the  burden  of  repayment  is  heavier  in  the  later  years  of 
the  loan  period  than  in  the  case  of  the  instalment  system. 

Stepney. — The  Electricity  Committee  has  presented  a report  by 
the  borough  electrical  engineer  relative  to  necessary  extensions  of 
the  generating  plant,  owing  to  the  rapidly  growing  electricity 
supply  in  the  area.  The  engineer  points  out  that  the  units  generated 
during  the  year  1908-9  exceeded  the  estimates  for  1909-10  (viz., 
7,500,000  units).  The  Council  has  also  pledged  itself  to  give  a 
stand-by  supply  to  the  Poplar  B.C.  at  Christmas,  1910,  of  600  kw.,  and 
including  this  the  estimated  maximum  load  will  then  be  4,900  kw. 
Under  the  circumstances,  the  engineer  estimates  that  the  following 
expenditure  will  be  necessary: — 

Blyth's  Wharf  — 

Boilers  and  accessories £9.630 

Chimneys,  fan  draught,  economisers  and  flues  ..  3,994 

Steam  and  other  pipework  2 700 

Generating  plant ” 10^280 

r.  c £26,594 

Osborn  Street— 

Converting  plant 3,600 

Switchgear,  cables,  &c i)o75 

tit  „ „ „ 4,675 

Waiting  Sub-Station-® 

Converting  plant 3,500 

Swicohgear,  cables,  &o l’,850 

Travelling  orane  ) . ‘ 200 

5,500 

Total,  exclusive  of  land  and  buildings  for 

Wapping  sub-station  36,819 

Contingencies  and  engineering  charges  . . . . 3,681 

Grand  total £40,500 

This  estimate  does  not  include  the  cost  of  the  land,  buildings  or 
cables  for  the  Wapping  sub-station,  the  site  of  which  has  not  been 
fixed.  The  new  plant  should  be  available  by  September  30th,  1910; 
it  includes  three  extra  marine  type  boilers,  chimneys,  fans, 
economisers,  &c.,  switchgear,  and  a 2,000-kw.  turbo-alternator  and 
condensing  plant.,  which  will  utilise  all  the  space  provided  in  the 
existing  Blyth’s  Wharf  building  ; also  a third  converter  and  switch- 
gear  at  Osborn  Street  and  a sub-station  at  Wapping  for  the  river- 
side load.  As  a result  of  the  additional  financial  charges,  a small 
deficit  is  expected  in  1910-11. 

Loughborough. — The  accounts  of  the  Gas  and  Elec- 

tricity  Committee  of  the  T.C,  for  the  last  half-year  show  an 
increased  profit  of  £339,  as  compared  with  the  corresponding  half- 
year. 

Merthyr. — The  Merthyr  County  Council  has  accepted 

the  tender  of  the  Merthyr  Electric  Traction  Co.,  as  against,  that 
of  the  Dowlais  Gas  Oo.,  for  the  public  lighting  of  Dowlais. 

Oldham. — The  Lancashire  Electric  Power  Co.  has 
informed  the  T.O.  that  it  is  prepared  to  give  permission  for  the 
Council  to  supply  electricity  in  the  urban  districts  of  Crompton, 
Roy  ton,  Chadderton,  and  Lees,  and  in  the  rural  district  of  Lime- 
hurst  in  all  cases  where  it  does  not  exceed  50  h p.  In  cases  where 
applications  for  power  exceed  that  amount,  special  permission 
should  be  applied  for  The  T.C.  regards  the  offer  as  a very 
generous  one. 

Portsmouth. — Application  is  to  be  made  to  the  L.G.B. 
for  sanction  to  borrow  £24,000,  the  estimated  cost  of  new  mains 
and  public  lighting  workB  during  the  next  three  years. 


Vol.  65.  No.  1,673,  December  17, 1909.]  TECH-  IjLiEiCTEIOAXc  KEYXEW- 


979 


Oldbury.— The  Shropshire,  Worcestershire  and  Staffs. 
Electric  Power  Co.  has  applied  to  the  B.  of  T.  for  consent  to  the 
use  of  overhead  5,500  and  400-volt  three-phase  transmission  lines 
for  the  supply  of  energy  to  the  Brades  Steel  Works,  Oldbury,  Grimn 
Foundry,  and  the  Pump  Houses  at  the  U.D.C.’s  Sewage  Works. 

Ravenstliorpe. — The  Lighting  Committee  has  recom- 
mended the  U.D.C.  to  give  the  Yorkshire  Electric  Power  Co. 
notice  to  discontinue  supplying  electricity  to  customers  for  lighting 
purposes  in  the  Council’s  area. 

Rovton. — The  U.D.C.  has  consented  to  energy  being 

supplied  to  consumers  in  the  township  by  Oldham  T.C.,  provided 
that  the  same  price  is  charged  as  to  consumers  at  Oldham. 

Salthurn. — The  U.D.C.  has  asked  the  Cleveland  Power 
Co.  to  quote  terms  for  the  supply  of  electricity  in  bulk  for  public 
and  private  lighting. 

Singapore. — The  Straits  Settlement  Government,  in 

connection  with  its  harbour  improvement  scheme  at  Singapore,  has 
equipped  an  electric  power  station  and  installed  1,700 
plant  for  driving  workshops,  pumps,  cranes,  coal-handling,  ligh  - 
ing,  &c.  The  work  has  been  carried  out  under  the  supervision  ol 
Mr.’  F.  R.  Marsh,  the  Harbour  Board’s  chief  electrical  engineer. 

Stretford.— Mr.  T.  L.  Miller  has  been  re-appointed  con- 
sulting engineer  to  the  electricity  undertaking  for  one  year  at  a 
fee  of  25  guineas. 

Walkden. — hollowing  upon  the  adoption  of  electrical 
driving  by  Messrs.  E.  Lane  & Sons  and  Messrs.  J.  Booth  & Co.,  of 
the  Hope  and  Bridgewater  Mills,  Walkden,  a correspondent 
states  that  two  other  prominent  manufacturing  firms  here  are  also 
arranging  to  have  extensive  electrical  installations  put  down. 

Walsall.— The  electrical  engineer  reports  that  by  the 
regulations  issued  by  the  Home  Office  considerable  alterations  will 
be  required  at  the  high-tension  switchboard  in  the  generating 
station,  as  well  as  several  minor  precautions  for  guarding  t e 
exposed  portions  of  the  h i.  system.  The  matter  is  to  stand  over 
until  the  decision  of  the  L.G.B.  is  received  to  the  application  for 
the  loan  of  £35,000,  as  it  iB  possible  that  the  alteration,  if  now 
made,  will  afterwards  be  found  to  be  useless. 

West  Ham.— In  October  last  the  Council  wrote  to  the 

Woolwich  Borough  Council  asking  for  facilities  to  Bupply  energy  in 
bulk  to  the  Port  of  London  authority.  Woolwich  Council  has  now 
replied  to  the  effect  that  it  hopes  to  be  in  a position  to  give  a 
supply  to  the  North  Woolwich  area  in  the  near  future,  and  for  this 
reason  it  is  not  prepared  at  present  to  favourably  consider 
West  Ham’s  request  for  consent  to  the  supply  of  current  for  use  in 
an  area  controlled  by  the  Woolwich  Council.  The  town  clerk  ot 
West  Ham  is  to  apply  to  the  Board  of  Trade  under  these  circum- 
stances  for  consent  to  give  the  supply  in  question  to  the  Port 
of  London  authority  under  the  provisions  of  the  Electric  Lighting 
Acts  (Amendment)  Act,  1909. 

Weymouth. — The  T.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £500  for  mechanical  stokers,  and  £1,500  for  mains  extensions 


for  three  years. 

Worksop. — At  Monday’s  meeting  of  the  U.D.C.  the 

Lighting  Committee  presented  a report  from  the  electrical  engineer 
respecting  an  application  from  the  Worksop  Co-operative  Society 
for  the  electric  supply  to  be  extended  to  the  site  of  the  Co-operative 
Gardening  Society,  and  recommended  the  Council  to  accede  to 
such  application.  The  recommendation  was  adopted,  and  it  was 
resolved  to  make  application  for  sanction  to  acquire  an  additional 
loan  of  £1,500  for  purchasing  cables,  meters,  (Sec. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — Last  week  the  chairman  of  the  Electricity 

Committee  stated  that  the  revenue  from  the  electric  cars  last  half 
vear  had  been  sufficient,  for  the  first  time,  to  meet  the  charges,  the 
Committee  had  decided  to  set  apart  for  the  depreciation  and 
renewals  fund,  in  addition  to  making  the  provision  required  for  the 
current  needs  of  the  service  and  the  redemption  of  the  debt.  The 
gross  income  was  £12,708,  and  the  gross  expenditure  £11,904. 
There  was  a net  profit  of  £804  for  the  six  months  or  something 
more  than  a penny  rate.  For  the  financial  year  ended  last  Marcn 
the  deficiency  was  £1,216. 

Aston. — A special  meeting  of  the  T.C.  was  held  last 

week  for  the  purpose  of  affixing  the  seal  of  the  Council  to an 
agreement  between  the  U.D.C.  of  Handsworth,  the  City  of  Bir- 
mingham Tramways  Co.,  Ltd.,  the  Aston  Council  and  others  in 
relation  to  through  running  powers  oyer  the  Birchfieid  Road  and 
Mila  Road  lines.  The  town  clerk  pointed  out  that  another  body 
concerned  in  the  matter  was  the  South  Staffordshire  Tramways  Co. 
He  referred  to  the  award  made  by  Mr.  Graham  Harris  in  relation 
to  the  purchase  of  the  cable  tramways  on  Soho  Hill,  and  on  m the 
direction  of  Birmingham  by  Handsworth;  an  award  whichhaB 
been  already  dealt  with  in  the  Review.  Continuing  Mr.  Ansell 
said  Handsworth  had  promoted  a Bill  in  this  session  of  Parliament 
under  which  it  would  continue  a line  of  tramways,  commencing 


at  Trinity  Church,  and  forming  a physical  connection  with  the 
existing  line  there.  The  line  would  join  the  cable  route  at  Soho 
Hill.  It  had  agreed  to  link  up  tffe  Villa  Road  line  with  the  cable 
route,  so  that,  the  Black  Country  traffic  might  be  brought  along  this 
portion  of  the  line,  and  so  to  the  east  and  north-east  ends  of  the 
city,  and  to  Gravelly  Hill,  Erdington,  &c.  Handsworth  was  bound 
to  carry  out  this  part  of  the  agreement  by  December,  1911,  under 
the  penalty  of  having  to  pay  £2,000  liquidated  damages  to  the 
Aston  Corporation.  Alderman  M.  Evans  moved  the  resolution 
adopting  the  agreement,  and  Alderman  Smith  seconded.  The 
motion  was  agreed  to. 

Australia. — A commencement  has  been  made  with  the 
Prahran -Malvern  (Vic.)  electric  tramway  which  will  connect  two 
Buburbs  of  Melbourne. 

Relfast. — The  proposed  line  from  Belfast  to  the  top  of 

the  Cavehill — the  very  prominent  mountain  which  overshadows  the 
city — would  measure  3 miles  1 furlong,  and  the  estimated  cost 
is  as  follows : — Construction,  £56,400 ; equipment,  £20,000 ; 
machinery,  £5,150 ; road-making,  £29,700 ; total,  £111,550.  It 
may  be  of  interest  to  add  that  the  first  railway  ever  made  in 
Ireland — now  derelict — runs  along  part  of  the  proposed  route.  It 
was  used  for  conveying  the  stone,  used  at  the  building  of  the 
harbour,  from  the  quarries  at  the  base  of  the  mountain,  and*  was 
worked  by  an  endless  chain  and  barrel  engine. 

Black  Coantry. — The  question  of  “fair  fares”  is 

causing  considerable  commotion  in  the  district,  and  the  matter 
was  referred  to  at  the  meeting  of  the  Dudley  T.C.  last  week. 
Councillor  H.  W.  Hughes  stated  that  the  farthing  stages  had  been 
discussed  by  the  Tramway  Committee,  and  it  was  not  at  all  clear 
to  the  members  whether  the  system  would  be  applied  to  Dudley, 
or  if  it  would  be  a benefit  supposing  it  were  applied.  Councillor 
Tanfield  said  the  system  would  increase  the  cost  of  travelling 
50  per  cent.  The  town,  he  went  on,  were  to  receive  £1,000  in 
rental  from  the  B.E.T.  Co.,  and  under  the  new  proposal  the  people 
would  pay  three  times  that  amount.  Mr.  Tanfield  also  complained 
of  the  completion  of  a lease  of  the  lines  to  the  company,  which 
had  not  been  explained  to  the  general  body  of  the  Council. 
Dudley,  it  may  be  added,  is  a most  important  tramway  centre,  as 
lines  running  to  Cradley,  Stourbridge,  Wolverhampton,  Tipton, 
West  Bromwich,  and  Birmingham,  via  Oldbury,  converge  there. 

Bradford. — A deputation  of  the  members  of  the  Tram- 
ways Committee  has  returned  home  after  a 3,000  miles  trip  on  the 
Continent,  the  object  of  the  journey  being  to  study  tramway 
systems  abroad.  The  tour  embraced  Berlin,  Vienna,  Munich, 
Milan,  Verona,  Lake  Como,  Basle,  Strasburg,  Cologne  and 
Brussels. 

Continental  Notes. — France. — The  Compagnie  des 

Chemins  de  Fer  de  l’Ouest  having  presented  a scheme  for  the 
electrification  of  the  lines  running  to  Saint  Germain  and  Argenteuil 
at  a cost  of  61  million  francs,  including  the  generating  station,  the 
State  Railways  Administration  has  adopted  it  with  two  modifi- 
cations set  out  in  M.  Chaigne’s  report  on  the  State  railways.  The 
first  modification  refers  to  the  underground  station  at  Saint  Lazare, 
estimated  alone  to  cost  18  million  francs,  which  is  held  to  be 
unnecessary,  the  existing  station  being  considered  of  a capacity 
sufficient  for  a much  greater  amount  of  traffic  than  is  at  present 
offering,  and  than  would  be  offering  were  all  the  lines  on  the  right 
bank  of  the  Seine  electrified.  With  regard  to  the  second  modifi- 
cation, while  the  Western  Railways  scheme  only  contemplated  the 
electrification  of  the  line  to  Argenteuil  and  Saint  Germain,  the  new 
one  involves  the  electrification  of  all  the  lines  on  the  right  bank. 
The  total  cost  is  put  at  67  million  fr.  for  the  electrification  proper, 
including  the  generating  stations,  and  seven  millions  for  road 
works.  The  expenditure  will  be  spread  over  the  years  1910  to  1914. 
A beginning  of  the  works  will  be  made  next  year,  for  which  a 
credit  of  two  million  francs  will  have  to  be  provided. 

Austria. — Sanction  has  been  accorded  by  the  Austrian  Ministry 
of  Railways  for  the  preliminary  surveys  for  the  following  electric 
lines  To  the  Council  of  Teschen,  for  a narrow  gauge  electric  rail- 
way in  the  township  of  the  same  name ; to  Herr  Anton  Modler  for 
a narrow  gauge  electric  railway  from  Ober  Leutensdorp  to 
Rauschengrund ; to  the  Oderberg  T.C.,  for  a narrow  gauge  steam  or 
electric  railway,  for  the  carriage  of  passenger  and  parcels  only , 

from  Oderberg  station  to  Deutschleuten;  to  the  Salzburg  Ran  and 
Tramway  Co.,  for  a normal  gauge  electric  railway  from  Salzburg  by 
Maxglan,  to  the  frontier  opposite  Gross-Gmain ; and,  lastly,  to  the 
Commune  of  Stenico,  for  a projected  “ Judikarien  " railway  con- 
necting Bagni  di  Comano,  Campo  Maggiore,  Stenico,  Ragoli,  Freore 

and  Tioni.  , ....  . 

Bosnia  —The  firm  of  Langen  & Co.  has  made  application  for 
water  rights  on  the  Zeljeznica  River  with  a view  to  generating 
current  for  a projected  electric  tramway  to  run  from  Sarajevo  to 

Norway. — A concession  has  been  granted  by  the  Bergen 
municipal  authorities  for  an  electric  cable  railway  for  passenger 
traffic  from  the  town  to  a spot  on  the  mountain  side  overlooking 
the  harbour.  The  work  is  to  be  completed  by  September  1st, 
1910.  The  name  of  the  concessionaire  may  be  obtained  at  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade. 

Switzerland. — An  electrical  funicular  railway  of  metre  gauge  is 
projected  from  Coirc  to  Mittenberg. 

Italy. — The  director  of  Sicilian  tramways  has  submitted  a pro- 
posal for  the  temporary  reopening  of  the  Messina  tramways ; a 
new  company  is  to  be  formed  to  electrify  the  Giampreleri-Messina- 
Faro  line  and  to  construct  additional  lines. 
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Argentina.— It  is  reported  by  telegraph  from  Buenos 
Ayres  that  Congress  has  just  approved  the  concessions  for  the  con- 
struction of  two  underground  electric  railways  in  that  city.  As  far 
as  one  scheme  is  concerned,  it  is  stated  that  a group  has  been 
formed  to  finance  it,  consisting  of  the  Credit  Mobilier  Francais,  of 
Paris,  the  Banque  de  Reports  de  Fonda  Publics  et  de  Depots,’ of 
Antwerp,  the  Comptoir  de  la  Bourse,  of  Brussels,  and  the  firm  of 
Th.  Bracht  & Co,,  of  Antwerp  and  Buenos  Ayres.  The  group 
recently  commissioned  the  latter  firm  to  take  the  necessary  Bteps 
to  further  the  project,  which  has  been  proposed  by  the  municipal 
Council,  and  the  concession  for  which  is  sought  by  the  firm  in 
question,  on  the  one  hand,  and  by  the  Anglo- Argentine  Tramways 
Co.  on  behalf  of  the  Compagnie  Gencrale  des  Tramways  de  Buenos 
Ayres,  on  the  other.  The  second  project  concerns  the  Eastern 
Railway  Co.,  whose  terminus  is  situated  at  the  Plaza  de  Setiembre 
11th,  and  which  has  resolved  to  continue  its  railway  underground 
to  the  harbour  as  an  electric  line.  This  particular  scheme  was 
approved  by  the  Chamber  on  the  condition  that  it  should  solely  be 
an  extension  of  the  existing  railway,  and  should  not  prejudice  the 
projected  municipal  undertaking,  and  both  of  these  proposals  have 
now  apparently  been  sanctioned  by  the  Upper  House. 

Dudley.— Prior  to  the  prorogation  Parliament  passed  an 

Act  enabling  the  Corporation  to  purchase  the  whole  of  the  tram- 
way4ines  within  the  borough,  and\to  lease  them  to  the  B.E.T.  Co. 
for  a term  of  30  years.  Originally  the  agreement  with  the  com- 
pany, known  as  the  u Dudley  AgreemeDt,,,  should  have  come  into 
operation  in  1904,  but,  unfortunately,  it  has  been  the  subject  from 
time  to  time  of  serious  litigation,  a question  with  respect  to  the 
Netherton  line  having  to  be  carried  to  the  House  of  Lords  for 
settlement.  The  Corporation,  it  is  now  stated,  requires  a loan  of 
£93,000  to  carry  out  the  purchase  and  to  pay  the  incidental  costs. 
The  rent  which  the  company  is  to  pay  will,  it  is  anticipated,  meet 
Binking  fund  and  interest  and  leave  a pi ofit  to  the  ratepayers  of 
£1,000  per  annum. 

Dunfermline. — It  was  reported  at  the  District  Com- 
mittee meeting  that  the  road  surveyor  had  had  a conference  with 
Mr.  Balfour,  of  the  Dunfermline  and  District  Tramway  Co.,  and 
that  the  latter  had  agreed  to  pay  the  Committee  £400  in  respect  of 
extraordinary  traflSc  and  damage  to  the  roads.  The  Committee 
resolved  to  opposed  the  prov.  order  for  the  running  of  tramways  to 
Rosyth  along  the  Grange  Road. 

Edinburgh. — The  burgh  engineer  reports  regarding  the 

extension  of  the  tramways  from  the  terminus  at  Gorgie  to  Slate- 
ford  Road,  that  Messrs.  Dick,  Kerr  & Co.  are  of  opinion  that, 
subject  to  the  bridge -work  proceeding  as  rapidly  as  was  expected, 
there  was  nothing  they  could  foresee  likely  to  cause  delay  in  the 
opening  of  the  new  length  of  tramways  for  traffic  by  May  1st  next. 
The  Tramways  Committee  gave  instructions  to  push  on  the  work 
as  speedily  as  possible. 

Glasgow. — The  general  manager  (Mr.  Dalrymple)  has 
submitted  to  the  T.C.  a list  of  11  non-paying  routes  on  the  Cor- 
poration’s tramway  system.  The  average  revenue  per  car-mile  on 
each  route  for  the  year  ending  May  31st,  1909,  ranged  from  7'840d. 
to  9 849d.  The  T.C,  decided  that  the  service  on  those  routes  be  so 
arranged  that,  while,  giving  a reasonable  service,  the  present  loss  in 
working  would  be  minimised  as  far  as  possible. 

Isle  Of  Wight.— According  to  the  Times,  a conference 
of  public  authorities  has  approved  proposals  for  the  improvement 
of  the  local  railway  Bystem  by  electrical  working,  but  the  railways 
have  not  yet  mentioned  their  terms. 

Japan.— According  to  German  Consular  information  the 
Kobe-Akashi  Electric  Railway  Co.,  with  a nominal  capital  of  about 
£210,000,  intends  to  build  an  electric,  railway  from  Kobe  vid  Suma 
to  Akashi,  a distance  of  11J  miles.  The  first  section  of  5£  miles  is 
to  have  a double  track,  the  rest  rf  the  line  a single  track. 

The  Minomo-Arima  Electric  Railway  Co.  proposes  to  build  an 
electric  railway,  151  miles  in  length,  from  Osaka  vid  Ikeda  to 
Takaradzuka,  with  a branch  2J  miles  long  to  Minorae.  The  coat  of 
the  work  is  estimated  at  about  £300,000.— Board  of  Trade  Journal. 

New  Zealand. — The  Invercargill  and  suburban  rate- 
payers have  decided  to  install  an  electric  tramway  system  for  the 
town  and  suburbs,  energy  being  obtained  from  a water-power  20 
miles  distant.  The  estimated  cost  is  £75,000. 

Leyton. — The  assessment  of  the  tramways  undertaking 
has  been  reduced  from  £4,150  to  £3,500  without  resorting  to 
appeal. 

Portsmouth. — The  Hayling  (Hants.)  Bight  Railway 

Co.  is  applying  for  a further  order  to  revive  and  extend  the  period 
limited  by  the  Portsmouth  and  Hayling  Light  Railway  Order,  1905, 
for  the  exercise  of  its  powers  under  that  order,  including  an 
extension  of  the  periods  limited  by  the  order  of  1905,  for  the  com- 
pletion of  the  works  thereby  authorised. 

Sunderland  (Correction). — In  connection  with  our 

last  week’s  note  on  the  meeting  of  the  T.C.  on  the  8th  inst.,  when 
the  I ram  way  8 Committee  submitted  a memorial  received  from  the 
Lrban  District,  Rural  District,  and  the  Parish  Councils  within  the 
Brea  served  by  the  Sunderland  District  Elect.rio  Tramways,  Ltd  , in 
favour  of  running  powers  being  granted  to  that  company  over  the 
portion  of  the  Corporation’s  'system  -from  Qrangotown  to  Fawcett. 
Street,  Sunderland,  thu  Committee  reported  that  it.  did  no(  gee 
jtn  way  to  recomme  nd  the  Council  to  ftccecle  to  tbe  request 


West  Africa. — It  is  proposed  to  construct  tramways  from 

Vonni  to  Kholifa  and  Rowalla  to  act  as  feeders  to  the  Sierra  Leone 
Railway.  The  lengths  of  these  tramways  will  be  about  30  and  50 
miles  respectively. — African  Engineering. 

West  Ham. — The  tramways  manager  reports  that  the 

net  cost  of  the  construction  and  erection  of  the  12  top  deck  covers 
recently  completed  amounted  to  £64  18s.  9d.  each.  As  on  previous 
occasions,  10  per  cent,  has  to  be  added  to  this  amount  to  cover 
establishment  charges,  which  will  make  tbe  coBt  of  the  covers 
£78  8s.  Id.  each.  The  contractor’s  price  was  £97  Is,,  so  that  there 
was  a saving  of  £223  143.  7d.  on  the  12  covers. 

IJ.S.A.  The  New  York  Public  Service  Commission  has 

issued  regulations  by  which  all  closed  street  cars  must  be  equipped 
with  suitable  electric  heating  apparatus  to  give  a temperature  inside 
between  40°  and  65p  F.,  whenever  the  outside  temperature  is  lower 
than  40°  F. 

The  Detroit  Journal  has  recently  commented  on  a report  by  the 
Detroit  Committee  of  Fifty  dealing  with  the  Municipal  Ownership 
of  Tramways  in  Great  Britain.  Ten  cities,  including  Birming- 
ham, Edinburgh,  Manchester,  Liverpool,  Sheffield  and  London 
were  studied,’  and,  according  to  the  above-mentioned  paper 
“ Congestion  of  population,  high  fares  to  sanitary  districts,  half- 
rate wages  and  colossal  debts  are  the  analysed  results  of  municipal 
socialism  in  Great  Britain.  In  return  they  have  a low  fare  for  a 
little  ride,  and  lots  of  short  rides  bringing  down  the  average.”  It 
is  interesting  sometimes  to  see  ourselves  as  others  see  us,  even  if 
the  others  come  from  Detroit. 

Eleven  Ameriqan  interurban  railways  have  now  adopted  the 

I, 200-volt  d.c.  system,  the  latest  being  the  Shore  Line  Electric 
Railway  of  New  Haven,  Conn.,  some  52  miles  long.  Power  is 
generated  by  Curtis  turbo-generators  as  three-phase  current  at 

II, 000  .volts  and  25  cycles,  and  transformed  by  600/1, 200-volt 
rotaries  for  use  on  the  line.  The  cars  are  equipped  with  000/1, 200- 
volt  motors,  and  the  equipment  is  arranged  to  operate  at  both 
pressures.— Electric  Traction  Weekly. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A.C.  Traction  and  Telegraphs. — Experiments  made 

on  the  Valtellina  three-phase  railway,  described  in  V Industrie 
Electnquc,  showed  the  general  result  that  the  effect  of  Btray  currents 
from  tfie  railway  on  the  adjoining  telegraph  lines  was  quite 
negligible  ; electrostatic  induction  was  also  of  small  moment,  but 
the  electromagnetic  perturbations  were  very  serious.  It  was  found 
necessary,  when  tbe  line  commenced  electrical  working,  to  provide 
metallic  circuits  for  the  telegraphs  in  the  neighbourhood  of  the 
railway,  with  translators  at  the  terminal  points,  but  this  was  both 
inconvenient  and  expensive,  and  required  skilled  attendance  to 
keep  the  translators  in  good  working  order.  Nevertheless,  there 
seemed  to  be  no  better  way  out  of  the  difficulty,  short  of  com- 
pelling the  railways  to  use  continuous  current. 

American  Combine.— The  Western  Union  Telegraph 

Co.  gives  the  following  reason  for  the  disposal  of  stock  to  the 
Mackay  Companies  Associate,  which  has  formed  the  subject  of 
much  speculation  in  London  “ A development  since  the  close  of 
the  fiscal  year  is  the  sale  of  the  company’s  holding  with  the  New 
^ork  Telephone  Co.’s  stock.  The  plan  of  that  company  for 
acquiring  other  telephone  properties  involved  the  raising  of  a large 
amount  of  additional  capital  by  the  sale  to  stockholders  of  an  issue 
of  §35,000,000  of  new  stock.  It  was  thought  inadvisable  for  the 
telegraph  company  to  undertake  to  raise  the  large  sum  required  for 
its  proportion  of  the  new  issue,  and  advantage  was  taken  of  a 
favourable  opportunity  to  dispose  of  the  minority  interest  in  the 
Telephone  Co.  to  the  American  Telephone  and  Telegraph  Co.  In  con- 
nection with  this  Bale,  arrangements  have  been  made  lor  retiring  on 
May  1st,  1912,  the  §10,000,000  4 per  cent,  convertible  bonds  of  the 
company,  which  are  redeemable  at  the  pleasure  of  the  company  on 
and  after  that  date.” 

Brazil. — The  provisional  concession  lately  obtained  by  a 

Mr.  Reidy  for  a cable  joining  Para  with  Fernando  Noronha,  thence 
to  Alagoas,-Rio  de  Janeiro  and  Sao  Paulo,  and  ending  at  Chuy,  has 
resulted  in  the  lodging  of  a protest  with  the  Brazilian  Government 
by  the  Western  Tehpgraph  Co.,  declaring  it  to  be  an  infringement 
of  their  rights. 

Cables  Interrupted  and  Repaired.— Paramaribo- 

Cayenne  interrupted  December  7th;  Nagara-Kartal  repaired 
December  8th  ; Bathurst-Bissao  interrupted  December  9th  ; Puerto 
Plata- Martinique  repaired  December  11th,  1909. 

Cipher  Codes. — An  American  Consular  report  states 
that  the  Turkish  Government  has  decided  to  authorise  the  use  of 
cipher  codes  for  telegraphic  correspondence  exchanged  between 
different  parts  of  the  Empire  as  well  as  with  foreign  countries. 

Jamaica. — The  annual  Colonial  Report  for  Jamaica  for 
the  yeaj  .1008-9  gives  the  receipts  from  post  office  and  telegraphs  as 
£40, ('95,  bb  against  £41,099  for  the  previous  year,  while  the 
expenditure  was  £37,135,  compared  with  £3G,985  for  1907-8.  Tbe 
revemie  from  telegraphs  was  £(i,22l,  an  increaBe  of  2 per  cent, 
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The  length  of  telegraph  lines  in  operation  was  715  miles,  including 
railway  telegraphs  used  for  general  purposes.  Maintenance 
absorbed  £935. 

Turkish  Telephone  Concession.— The  Financial  News 
reports  that  the  Austrian  Telegraph  Co  , which  sent  in  tenders  for 
the  telephone  concession  in  Constantinople,  has  lodged  a protest 
with  the  Ottoman  Government  against  the  grant  of  the  concession 
to  an  Anglo -Franco-American  syndicate. 

Wireless  Telegraphy. — The  advantages  of  wireless  tele- 
graphy are  to  be  rendered  available  to  South  American  ships,  which 
in  crossing  the  ocean  are  cut  off  from  communication  with  the 
world  for  over  a fortnight.  The  work  is  proposed  to  be  accom- 
plished by  a French  company,  which,  on  the  one  hand,  contemplates 
the  erection  of  a wireless  Btation  of  great  range  at  Dakar  on  the 
Cape  Verde,  and  on  the  other,  of  a second  station  on  the  Island  of 
Fernando  Noronha,  whica  is  situated  about  372  miles  distant  from 
the  harbour  of  Pernambuco.  The  distance  between  the  two 
stations  is  abont  1,550  miles.  A small  station  is  to  be  erected 
at  Pernambuco  for  connection  with  Fernando  Noronha.  As 
Pernambuco  is  the  starting  point  for  telegraph  cables  to  all 
important  places  in  South  America,  and  as  Dakar  is  in  connection 
with  the  St.  Louis  cable  station,  a favourable  means  of  communica- 
tion in  all  directions  is  assured. 

According  to  the  Exchange  Telegraph,  direct  wireless  communica- 
tion between  Germany  and  Great  Britain  was  established  on 
Tuesday  last,  the  Lepel  system  being  used,  with  stations  at 
Brunswick  and  London. 

The  Times  says  that  the  Marconi  telegraph  stations  erected  in  the 
Italian  Colonies  are  giving  good  results.  Two  different  systems 
have  now  been  completed  in  Somaliland,  one  connecting  the  posts 
at  Mogadish,  Itala,  Merka,  and  Lugh,  and  the  other  connecting 
Brava  Giumbo  and  Bardera.  The  Merka  and  Mogadish  line  is  in 
active  use  for  commercial  as  well  as  official  messages,  both  Arab 
and  Somali  traders  having  discovered  the  benefit  of  being  able  to 
communicate  quickly  by  its  means. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Austria. — Tenders  are  about  to  be  invited  by  the  municipal 
authorities  of  Neupaka,  Bohemia,  for  the  establishment  of  a large 
electric  generating  Btation  in  the  town  for  lighting  and  power 
purposes. 

Australia. — Melbourne. — January  5th.  One  feed- 
water  oil  eliminator  for  the  City  Council.  See  “ Official  Notices  ” 
November  19th. 

Melbourne.— February  2nd.  Electrically-driven  pump  for  the 
City  Council.  See  “Official Notices”  December  10th. 

Melbourne. — February  22nd,  1910.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North°  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 
1,000  miles.  , . , 

Canterbury  — March  16th,  1910.  A branching  multiple  magneto 
switchboard  for  the  P.M.G.,  for  Canterbury,  Victoria.  Common- 
wealth Offices  in  London,  72,  Victoria  Street,  S.W. 

Sydney.— January  11th.  A power  generating  station  equipment 
for  the  Lithgow  Small  Arms  Factory,  New  South  Wales,  for  the 
Commonwealth.  See  “ Official  Notices  ” December  10th. 

Belfast— January  10th.  One  1,500-kw.  continuous 
current  turbo-generator  and  condensing  plant  for  the  Corporation. 
See  “ Official  Notices  ” December  10th. 

Bridlington— January  1st.  300-kw.  steam  dynamo  for 

the  Corporation.  See  “ Official  Notices  ” December  10th. 

Chatham.— December  23rd.  Osram  electric  lamps  for  a 

year,  for  the  T.C. ; Borough  Surveyor,  Town  Hall. 

Cape  Town.— January  5th.  The  Corporation  requires 
tenders  for  the  supply  of  motors  for  the  year  1910.  These 
motors  are  in  connection  wifh  the  hire-purchase  system  commenced 
by  the  Corporation  two  years  ago.  Tenders  to  City  Hall,  Cape 
Town. 

Carlisle-— December  24th.  8,000  yards  of  wire,  and 

poles  for  overhead  transmission  line  for  the  Corporation.  See 

Official  Notices”  December  10th. 

France. — December  22nd.  The  municipal  authorities  of 

Fontainebleau  are  inviting  tenders  for  the  contract  for  an  installa- 
tion of  electric  lighting  in  the  Town  Hall 

Italy,/— January  26th,  The  Italian  State  Railway 
authorities  in  Rome  are  inviting  tenders  for  the  9upply  of  50,000 

metallic-filament  electric  lamps, 


London. — Southwark. — 38-instrument  central-battery 

telephone  installation  at  East  Dulwich  Grove  Infirmary  for  the 
Guardians.  See  “ Official  Notices"  December  3rd. 

I E.E.— January  10th.  The  Council  of  the  Institution  of  Elec- 
trical Engineers  is  inviting  tenders  for  the  interior  wiring  and 
fittings  for  lighting  and  power  at  its  new  premises.  See  “ Official 
Notices  ” to-day. 

Oldham. — Main  service  cable  at  the  Workhouse  for  the 

B.G. ; Taylor  and  Simister,  architects,  29,  Oueen  Street,  Oldham. 

Spain. — Tenders  have  just  been  invited  by  the  municipal 

authorities  of  Cumbres  Mayores  (Province  of  Huelva)  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a period  of 
10  years. 

Switzerland. — The  Swiss  Budget  for  1910  includes,  for 

the  Department  of  Telegraphs  and  Telephones,  an  expenditure  on 
new  apparatus  and  supplies  (£50,000). — Board  of  Trade  Journal. 


CLOSED. 

Bristol. — The  City  Council  has  accepted  the  tender  of 
the  Bristol  Electrical  Co.,  at  £130,  for  the  electric  lighting  of 
Alexandra  School. 

Canada. — Cable  contracts  have  been  awarded  by  the 
Ontario  Hydro-Electric  Commission  to  Siemens  Bros.  Dynamo 
Works,  of  Great  Britain,  to  supply  a 12,000-volt  cable  for  $21,149, 
also  a submarine  cable  for  $1,943'12,  and  an  underground  cable  lor 
$1,556. 

Cliertsey. — The  U.D.C.  has  accepted  the  tender  of  the 

Woking  Urban  E.L.  Co.  for  the  installation  of  the  E.L.  at  the 
compressor  station. 

Epsom. — The  U.D.C.  has  ordered  from  the  Foster  Arc 

Lamp  and  Engineering  Co.,  Ltd.,  a number  of  their  new  “ Q ” 
type  flame  arc  lamps,  in  which  a number  of  carbons  moulded 
together  side  by  side  are  employed,  so  that  the  lamp  is  never 
extinguished  when  changing  over  from  one  pair  to  another. 

London. — The  L.C.C.  Stores  Committee  has  accepted  the 

tender  of  Messrs.  H.  G.  Mayer  & Co.,  for  electric  carbons.  Also 
tenders  of  the  following  for  electric  lamps  : — Cryselco,  Ltd.,  Edison 
and  Swan  United  Electric  Light  Co.,  Ltd.,  Maxim  Lamp  Works, 
Pope’s  Electric  Lamp  Co.,  Ltd.,  Siemens  Bros.  Dynamo  WorkB  Co., 
Ltd. 

In  connection  with  the  electrification  of  the  Lea  Bridge  Road  the 
Highways  Committee  has  recommended  that  for  certain  other  work 
beyond  that  already  provided  for,  the  existing  contracts  with  the 
following  firms  be  extended  : — 

Dick,  Kerr  & Co.,  Ltd. — Overhead  equipment. 

Reid  Bros.— Duct  laying. 

Johnson  & Phillips,  Ltd. — Switchgear. 

British  Insulated  and  Helsby  Cables,  Ltd.— Low-tension  cables. 

L.C.C.  — A 2-cwt.  electrically-driven  power  hammer  is  to  be 
provided  at  a cost  of  £250  in  order  to  carry  oat  certain  repair  work 
at  the  Greenwich  generating  station. 

Arc  lamp  raising  and  lowering  gear  is  to  be  fitted  to  the  lamps  in 
the  tramway  car-sheds  at  a cost  of  £200. 

Luton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Macintosh  & Co.,  Ltd.,  of  London,  for  a year’s  sapply  of  insulated 
cables. 

Portsmouth. — The  T.C.  has  accepted  the  following 

tenders : — 

8ection  rails  and  fish-plates.  Dick,  Kerr  & Co.,  Ltd. 

Tie-bars.— G.  Richards  & Sons. 

Twin  cable.-  Henley's  Telegraph  Works  Co. 

Arc  lamp  carbons.— Oliver  Arc  Lamp,  Ltd. 

Plymouth. — The  T.C.  is  to  enter  into  afresh  contract 
with  the  Tudor  Accumulator  Co.,  Ltd.,  at  £280  per  annem  for  10 
years  for  the  maintenance  of  the  batteries  at  the  Prince  Rock 
station  and  at  the  Armada  8treet  sub-station.  The  agreement  may 
be  terminated  in  five  years  in  the  event  of  the  Council  desiring  to 
dispense  with  the  batteries  at  Prince  Rock.  The  combined  sums 
now  paid  for  maintenance  amount  to  £319  per  annum. 

South  Australia. — Adelaide. — According  to  Avj/ra- 

lasian  Hardware  and  Machinery , Messrs.  Wm.  Adams  & Co.,  Ltd., 
have  secured  the  contract  for  the  supply  of  the  electric  generating 
plant  and  high-tension  switchboard  to  the  Municipal  Tramway 
Trust,  Adelaide,  The  electric  plant  will  be  manufactured  by 
Messrs.  C.  A.  Parsons  & Co.,  and  the  switchboard  by  Messrs, 
Reyrolle,  The  plant  will  consist  of  three  units  of  1,500  kw.,  each 
eapable  of  giving  2,250  kw.  as  a maximum,  and  at  11,000  volts, 
Condensers  will  also  bo  supplied  by  Messrs.  Parsons.  “ Tfiis  U one 
of  the  largest  electric  contracts  go  far  let  in  Australia, ” 
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Stretford— The  U.D.C.  has  accepted  the  tender  of 

Ashley  & Dumville  for  the  annual  supply  of  slack  for  the  generating 
station,  at  7s.  7d.  per  ton.  It  has  further  accepted  offers  of 
the  British  Westinghouse  Co.  and  the  Oliver  Co.  each  to  eupply  on 
approval  a set  of  10  arc  lamps  for  six  months. 

Wals&ll.  — For  the  T.O.  Tramways  Department  the 

following  tenders  have  been  accepted  for  anneal  supplies  of 

stores : — 

British  Thomson -Houston  Co.,  Ltd. — Armature  coils,  mica  cones  ancl 
collars,  and  commutator  segments. 

Siemens  Bros.  & Co.,  Ltd. — Linen  frame  tape  and  linen  tape. 

Henley  s Telegraph  Works  Co.,  Ltd.— B.  & P.  tape  and  Blackley  tape. 
British  Insulated  and  Helsby  Cables,  Ltd.— Mechanical  ears. 

Edison  & Swan  United  Electric  Co.,  Ltd.— Lamps. 

National  Bail  and  Tramway  Appliances  Co.,  Ltd.— Brake  blocks. 

Wolverhampton. — The  Corporation  has  accepted  the 

tender  of  Messrs.  Hadfield’s  Steel  Foundry  Co.  for  the  renewal  of 
points  in  Queen  Square,  at  £279  10s. ; and  of  the  Electric  Apparatus 
Co.  for  electric  meters  (less  allowance  for  old  meters)  amounting  to 


FORTHCOMING  EVENTS. 


North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday,  December  17th. 
At  7.30  p.fn.  At  the  Lit.  and  Phil.  Society,  Newcastle.  Kesumption  of  dis- 
cussion on  Mr.  D.  Myles’s  paper  on  “ Some  Notes  on  Marine  Boiler  Design." 

Electro-Harmonic  Society.— Friday,  December  17th.  At  8 p.m.  At  the  Holbom 
Restaurant.  Smoking  Concert.  * 

Northampton  Institute  Engineering  Society.— Friday,  December  17th.  At  5.45  p.m’ 

Debate  on  “ Electric  Traction  v.  Steam  Traction.” 

Institution  of  Electrical  Engineers  (Manchester  Students’  Section).  — Tuesday, 
December  21st.  At  the  Municipal  School  oi  Technology,  Manchester. 
Debate  on  “d.c.  v.  a.c.  for  Railway  Traction.”  Mr.  J.  S.  Peck  in  the  chair. 

Institution  of  Civil  Engineers.— Tuesday,  December  21st.  At  8 p.m.  Furthe1’ 
discussion  on  Mr.  G.  W . Hodson’s  paper  on  “ Railway  Signalling  in  India,’* 
and  a paper  on  “The  Design  of  Rolling  Stock  for  Smooth-rail  Working  on 
Heavy  Gradients,’’  by  Mx\  F.  W.  Bach. 


THE  ELECTRICAL  ENGINEERS 

(LONDON  DIVISION). 


Ihe  following  orders  are  issued: — 

Commanding  Officer— Col.  R.  E.  B,  Crompton,  C.B. 

Monday,  December  20th.— " A ” Company.  Technical  drill,  7 to  9.30  p.m. 
Tuesday,  December  21st.—"  B ’’  Company.  Technical  drill,  7 to  9.30  p.m. 
Wednesday,  December  22nd.— Gymnasium,  6.30  to  9.30  p.m. 

Headquarters  will  be  closed  from  December  23rd,  1909  to  January  2nd,  1910 
inclusive. 

(Signed)  P.  H.  Campbell  Capt.  R.E.  and  Adjutant. 

For  O.C.  E.E.,  L.D. 


NOTES, 


The  Constantinople  Telephone  Concession.— A 

Constantinople  correspondent  of  a German  newspaper  draws 
attention  to  what  he  terms  the  peculiar  methods  of  the  Turkish 
Government  in  regard  to  the  allocation  of  the  telephone  concession 
for  the  Turkish  capital,  for  which  16  offers  were  submitted.  A 
commission  composed  of  high  technical  and  various  Government 
officials  was  appointed  by  the  Ministerial  Council  to  examine  the 
tenders,  and  they  selected  five  out  of  the  16  as  representing  com- 
petitors who  alone  could  come  into  consideration  as  being  worthy 
of  confidence  in  the  carrying  out  of  such  an  undertaking.  On  a 
close  examination  of  the  tenders  the  commission  adopted  the 
system  of  giving  a mark  to  each  group  of  competitors  for  every 
compliance  with  the  conditions  contained  in  the  specification.  One 
of  the  conditions  provided  that  the  competitors  must  submit  proof  of 
having  already  constructed  large  telephone  installations  of  the  extent 
contemplated  in  Constantinople.  It  was  found  that  the  most  marks 
for  the  fulfilment  of  this  condition  were  possessed  by  the  Anglo- 
French-American  group  as  represented  by  the  Western  Electric 
Co.,  of  Chicago,  the  National  Telephone  Co.,  of  London,  the  British 
Insulated  & Helsby,  Ltd.,  of  London,  and  the  Soci<5t6  Franchise 
Thomson-Houston,  of  Paris,  and  the  Commission,  therefore, 
expressed  themselves  in  favour  of  the  concession  being  granted  to 
this  group.  As  the  group  contains  one  of  the  oldest  contractors  for 
telephone  installations,  it  was  not  surprising  that  the  firm  was 
able  to  maintain  the  record  for  the  number  of  undertakings  carried 
out.  But  in  the  opinion  of  the  correspondent,  this  circumstance 
does  not  exclude  the  possibility  that  a more  youthful  company 
could  execute  the  work  better  and  under  more  favourable  condi- 
tions than  an  old  firm  ; and  he  remarks  that  such  a case 
exists  in  this  instance.  Among  the  competitors  the  Commis- 
sion placed  in  the  second  position  the  Ost  Europaische  Telegraphen 
Cesellschaft,  which  is  a German  undertaking.  The  technical 
members  of  the  Commission  even  put  the  German  company  first  on 
the  ground  that  the  offer  was  technically  the  best,  and  the  corres- 
pondent learns  that  in  another  respect  the  company  made  a more 
favourable  offer  to  the  Government  than  the  Anglo-French- 


American  group.  For  instance,  the  company  had  recognised  with- 
out further  ceremony  all  the  conditions  in  the  specification,  and 
had  proposed  in  connection  with  the  ultimate  right  of  repurchase 
by  the  Government  that  a joint  commission  of  members  of  the 
Government  and  the  company  should  estimate  the  value  of  the 
installations,  and  thus  fix  tne  purchase  price.  On  the  other  hand 
the  Anglo-French-American  group  changed  the  regulation  in  the 
sense  that  the  purchase  price  should  b«  represented  by  the  value 
at  which  the  installations  stood  in  the  company’s  books 
at  the  time  of  the  repurchase.  If,  notwithstanding  the 
more  favourable  offer  of  the  German  company,  the  Commission 
have  awarded  the  concession  to  the  triple  group,  the  correspondent 
observes  that  other  influences,  political  or  otherwise,  have  been  at 
work  in  the  matter  ; and  the  German  company  has  lodged  a protest 
with  the  Turkish  Government.  But  the  question  seems  to  be  taking 
a much  more  unpleasant  turn,  as  the  Minister  of  Finance  proposes  to 
have  a fresh  specification  prepared  on  the  basis  of  the  five  close  tenders, 
and  to  offer  this  solely  to  the  Anglo-French-American  group  for 
acceptance  or  refusal.  In  the  latter  event,  jt  is  stated  in  conclusion, 
the  new  specification  will  then  be  offered  to  the  other  com- 
petitors in  succession — a process  which  the  correspondent  severely 
condemns.  J 

The  Aluminium  Situation.— According  to  a commu- 
nication published  from  trade  circles  in  the  Frankfurter  Zeitung, 
the  hopes  of  an  understanding  among  the  French  producers  of 
aluminium,  after  months  of  preparatory  work,  had  to  be  aban- 
doned at  the  beginning  of  October.  The  inland  understanding 
between  the  French  firms,  who  produce  as  much  as  all  other  works 
combined,  would  naturally  have  formed  the  basis  for  a far-reaching 
combination.  But  from  the  beginning  the  allotment  question  or 
the  regulation  of  the  output  of  the  individual  works  seems  to  have 
been  incapable  of  solution.  It  is  quite  obvious  that  the  powerful 
undertakings  which  during  the  period  of  high  prosperity  carried 
out  what  were  doubtless  exaggerated  extensions,  now  object  to 
renounce  their  comprehensive  schemes  in  relation  to  production. 
Nevertheless,  they  will  find  themselves,  if  they  also  wish  to  improve 
the  price  of  the  metal,  in  the  situation  which  they  themselves 
created  through  the  excessive  Btraining  of  the  (late)  syndicate 
prices.  The  price  of  aluminium  improved  from  the  time  of  the 
appearance  of  the  first  syndicate  rumour  in  June,  1908,  but  since 
the  definite  abandonment  of  this  community  of  interests  in  October, 
consumers  have  manifested  a natural  reserve.  This  circumstance  is 
aggravated  by  the  accumulating  offers  of  intermediaries  who  seem, 
owing  to  the  continued  circulation  of  syndicate  rumours,  to  have 
supplied  themselves  with  large  quantities  at  the  lower  prices  pre- 
vailing until  recently.  But  as  their  speculative  purchases  were  not 
so  quickly  realised  as  they  had  hoped  for,  they  are  inundating  the 
market  with  cheap  prices  which  again  appear  at  about  Is.  3d.  per 
kilogramme  and  lower  for  crude  aluminium.  Apart  from  this,  con- 
sumers are  deriving  advantage  from  the  situation.  There  is  no 
doubt  that  the  consumption  of  the  metal  is  increasing,  and  must  in 
all  probability  continue  to  progress  if  the  price  is  kept  within 
normal  limits.  These  may  be  regarded  as  from  Is.  5d.  to  Is.  7^d. 
per  kilogramme  for  crude  ingots  or  plates,  with  an  extra  of  from 
5i.  to  5|d.  for  the  rolling-out  of  Bheets.  Ou  the  basis  of  this  charge 
for  sheets,  the  manufacture  of  aluminium  vessels  and  various 
articles  is  remunerative,  but  the  overstepping  of  this  maximum 
would  reduce  the  consumption.  In  conclusion,  it  is  stated  that  the 
present  average  price  of  Is.  3d.  per  kilogramme  for  crude  aluminium 
only  represents  a small  profit,  but  it  no  longer  directly  results  in 
a loss. 

What  is  " Annual  Ilorsc -power  ? ” — The  Niagara 

Falls  Park  Commission  recently  sued  the  Canadian  Niagara  Power 
Co.  for  some  £3,000  rental  for  excess  power  generated  at  the 
company’s  power  house  during  the  years  1905-8;  the  judge  held 
that  the  “actual  power” — by  which  is  clearly  meant  the  energy 
used,  for  it  was  defined  as  rate  multiplied  by  time— was  to  govern 
the  rental,  and  not  merelyi  the  rate  alone.  The  Commission, 
according  to  the  Electrical  World,  has  now  applied  for  a rehearing 
of  the  case,  contending  that  in  tbe  case  of  electricity  a rate  can 
be  sold— the  rate  of  doing  work.  The  question  is,  in  fact,  whether 
the  maximum  demand  shall  control  the  rental,  or  the  total  energy 
supplied.  In  the  case  of  a water-power  plant,  of  course,  the 
former  may  be  a vastly  more  important  matter  than  the  latter. 
The  dispute  has  probably  arisen  from  the  too  common  tendency  to 
speak  of  power  or  current  when  one  really  means  electrical  energy  ; 
an  agreement  properly  drawn  up  by  a man  who  had  a clear  under- 
standing of  the  fundamental  distinction  between  the  two  could  not 
lead  to  this  confusion.  The  case  is  probably  being  heard  this  week, 
and  may  ultimately  reach  the  Privy  Council. 

Note  this  Statement.— A Canadian  correspondent, 

writing  under  this  heading,  says:  “ Within  a radius  of  8 miles  of 
Ottawa  are  200,000  electric  h.p.,  and  within  a radius  of  55  miles 
the  amount  is  estimated  at  917,403  h.p.  Of  this  amount  only 
58,400  h p.  is  in  use,  leaving  859.003  H.p.  available.  What  an 
industrial  centre  Ottawa  should  be  ! ” 

Football. — L.C.C.  Sub-stations  Football  Club. — On 

Wednesday  last  a football  match  took  place  at  Herne  Hill,  between 
the  Southern  and  Northern  8ub-stations  of  the  L.C.C.  Tramways. 
The  president  of  the  Southern  Section  Club,  Mr.  E.  L.  Pope,  kicked 
off  at  3 p.m.  before  a large  and  enthusiastic  audience,  and  after  an 
exciting  and  well-fought  game  the  result  was  a win  for  the  Southern 
Section  by  4 goals  to  1. 

Electric  Time  Service.— Portsmouth  T.C.  will  take 

£300  from  the  reserve  fund  for  the  purpose  of  installing  an  electric 
time  serrioo 
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Electric  Shock  Fatalities. — A miner,  engaged  as  a 

! “brusher”  in  the  Dechmont  Colliery,  No.  1,  Camouslaug,  accident- 
! ally  came  in  contact  with  an  electric  lamp,  and  expired  almost 
; immediately.  A joiner  was  killed  in  the  Rolled  Steel  Forge  Co.’s 
;•  works,  Wishaw.  Along  with  others  he  was  engaged  in  lifting  a steel 
f plate  on  to  an  iron  table.  A chain  sling  was  fixed  round  a wooden 
f beam,  along  which  ran  the  electric  wire  which  is  used  for  lighting 
the  workshop,  and  which  carried  current  at  about  230  volts.  The 
sling  came  in  contact  with  the  live  wire,  which  charged  the  sling 
that  was  being  held  by  the  unfortunate  man,  who  was  thus  killed. 


International  Conference  on  Electrical  I nits  and 

Standards,  1008. — A Blue  Book  has  been  issued  containing  an 
Appendix  to  the  Report  of  the  Conference,  consisting  of  notes  on 
the  methods  adopted  in  various  standardising  laboratories,  to 
realise  the  international  ohm  and  ampere,  and  to  prepare  the 
Weston  Normal  cell.  While  the  methods  described  fall  within 
the  general  international  specifications,  the  details  of  the  pro- 
cedure differ ; the  various  methods,  however,  give  very  nearly 
identical  results.  The  bulk  of  the  matter  relates  to  the  procedure 
followed  at  the  official  laboratories  of  the  United  States,  France, 
fturmanv  and  Great  Britain,  in  the  nrenaration  of  the  Weston 


Appointments  Vacant —The  L.C.C.  is  going  to 

appoint  a switchboard  attendant  to  be  employed  in  the  chief 
engineer’s  department  at  Huugerford  House,  at  35s.  per  week  for 
six  months.  Associate  Head  of  the  Department  of  Electrical 
Engineering  and  Applied  Physics  at  Northampton  Polytechnic 
Institute  (£400).  Tne  Ilford  U.D.C.  is  wanting  a tramway  manager 
at  £300  per  annum.  See  our  “ Official  Notices  ” to-day. 

Architects  and  Specialised  Branches.— In  the  course 

of  a discussion  at  the  Royal  Institute  of  British  Architects  on 
Monday  night,  on  “ Architectural  Education  in  America,”  Mr. 
T.  J.  Jackson,  R.A.,  said  that  when  he  had  problems  of  heating 
and  ventilating  and  electric  lighting  to  carry  out  in  connection 
with  a building  he  called  in  an  expert,  and  he  thought  the  archi- 
tect was  a wise  man  who  did  this,  for  it  was  impossible  for  one 
man  to  know  everything.  Mr.  H.  H.  Stathem  agreed  with  Mr. 
Jackson  that  it  was  well  to  get  the  assistance  of  specialists  in  such 
matters,  but  thought  architects  ought  to  know  the  general  prin- 
ciples underlying  all  matters  conuected  with  the  erection  and 
equipment  of  a house. 

Metropolitan  Association  of  Electric  Tramway 

Managers. — Tne  members  of  this  Association  held  a meeting  on 
Friday,  the  10th  inst.,  at  the  Municipal  and  County  Club,  White- 
hall, S.W.,  those  in  attendance  being  Sir  Clifton  Robinson  (London 
United  Tramways),  Messrs  Blain  (West  Ham),  Howard  (Barking), 
Coveney  (Erith),  Mittelhausen  (Bexley),  Ulimann  (East  Ham), 
Schofield  (Leyton),  Hammond  (Metropolitan  Electric),  Mason 
(South  Metropolitan),  and  Goodyer  (Croydon),  hon.  secretary. 
Apologies  for  absence  were  received  from  Messrs.  Bruce  (L.C.C.), 
Bilfour  (Dartford),  and  Murray  (Walthamstow).  Sir  Clifton 
Robinson  was  unanimously  elected  chairman  of  the  Association 
and  Mr.  Goodyer  was  re-elected  hon.  secretary.  Various  matters 
relating  to  Metropolitan  tramway  interests  were  discussed. 

Canadian  Electric  Steel. — Referring  to  the  Electric 

Steel  Co.’s  experimental  plant,  previously  mentioned,  the  Electrical 
World  says  that  it  is  expected  that  by  1912  about  $15,000,000  will 
have  been  invested  in  the  company’s  plant  and  works.  It  is 
reported  that  there  are  a dozen  very  wealthy  persons  interested  iu 
the  enterprise. 

Electro-Harmonic  Society.— A smoking  concert  is  to 

be  held  in  the  King’s  Hall,  Holborn  Restaurant,  to-night  at  8 
o’clock.  The  artistes  include  the  following  : — Messrs.  Harold  Wilde 
and  William  Forington ; Mr.  Joe  Morley  (Banjo  Solos) ; Mr. 
Nelson  Hardy  (ventriloquial  sketches);  Mr.  Will  Edwards 
(humorous  songs) ; Mr.  Harold  Montague  (humorous  sketches) ; 
and  Mr.  Robert  Ganthony  (humorous  sketches). 

Copper. — The  present  hardening  of  the  Copper  Market 

is  evidence  of  cheerfulness  on  the  part  of  the  “ bulls  ” and  incre- 
dulity as  to  the  imperfections  in  the  completeness  of  the  copper 
combine,  which  have  occasionally  been  surmised.  The  Financial 
News,  in  an  article  of  Decern  oer  7th,  calls  attention  to  another 
important  factor  in  the  situation — viz,  the  decision  of  the  U S. 
Courts  as  to  the  legality  of  the  Standard  Oil  Trust.  ‘‘•The  signi- 
ficance,” Bays  the  writer,  “of  the  decision,  should  it  be  finally 
confirmed  by  the  Supreme  Court,  to  which  it  will  be  promptly 
referred,  is  that  it  will  bring  in  question  the  large  number  of  other 
industrial  corporations  that  are  already  operating  on  much  the 
same  lines  ....  not  to  mention  the  new  companies  that  are  in 
preparation.”  It  is  pointed  out,  however,  that  in  a previous  caBe 
the  Supreme  Court  refu=ed  to  confirm  a decision  of  a District  Court 
against  the  Standard  Oil  Co.,  and  that  this  may  possibly  happen 
again.  Naturally,  if  the  decision  should  be  adverse  to  the  Trusts, 
the  effect  on  the  market,  at  any  rate  for  the  time  being,  will  be 
considerable.  Curiously  enough,  the  Financial  News  article  notes, 
the  Budget  is  also  extending  its  influence  over  the  situation.  It 
is  surmised  in  American  financial  circles  that  a failure  to  com- 


Normal  cell. 

National  Industrial  Education  League.— A pro- 
posal is  on  foot  to  establish  a League  with  the  foregoing  title,  for 
the  purpose  of  giving  boys,  before  they  leave  school,  a sound 
elementary  industrial  training.  Mr.  R.  Applegarth,  of  23,  Parch- 
more  Road,  Thornton  Heath,  is  the  organiser,  ana  has  already 
obtained  a very  large  and  influental  body  of  supporters,  including 
57  Trades  Councils.  The  central  offices  are  at  Craig’s  Court  House, 
Charing  Cross,  S.W. 

Institution  and  Lecture  Notes.— Institution  of 

Electrical  Engineers. — At  the  meeting  held  in  London  last 
week  there  was  a discussion  on  the  state  of  the  electrical  industry, 
in  which  Messrs.  Garcke,  W.  Rutherford,  S.  P.  Thompson,  J.  S. 
Raworth,  A.  A.  Campbell  Swinton,  W.  M.  Mordey  and  Tneodore 
Rich  took  part.  Oar  report  will  appear  next  week,  together  with 
tne  concluding  part  of  the  paper. 

Institution  op  Electrical  Engineers  (Glasgow). — Members 
of  the  Glasgow  Local  Section,  I.E.E.,  held  their  eighth  annual 
dinner  in  the  Grosvenor  Restaurant,  Glasgow,  on  the  evening  of 
December  1st.  Mr.  E.  George  Tifld,  chairman  of  the  Section, 
presided  over  an  attendance  of  248,  and  Messrs.  W.  W.  Lackie, 
W.  M’Whirter,  and  H.  A.  Mavor  were  croupiers.  The  Lord  Justice 
Clerk  proposed  “The  Corporation  of  Glasgow,”  Bailie  Archibald 
Campbell,  who  responded,  said  the  electricity  department  was  one 
of  the  most  prosperous  they  had.  They  owed  the  success  of  the 
electricity  department  to  the  fact  that  they  had  been  fortunate  in 
the  men  at  the  head  of  it— Mr.  Chamen,  who  was  their  chief 
engineer  for  a number  of  years,  and  his  successor,  Mr.  Lackie. 
They  had  now  some  65,000  h.p.  at  their  electricity  works,  and  the 
results  of  their  operations  from  the  financial  point  of  view  had  been 
most  satisfactory.  Prof.  Archibald  Barr  proposed  " The  Institution 
of  Electrical  Engineers.”  Dr.  Kapp  replied,  and  said  that  while 
electrical  engineers  had  conferred  many  benefits  on  mankind,  they 
must  be  on  their  guard  against  trying  to  do  too  much  with  elec- 
tricity. If  anybody,  for  instance,  tried  to  smelt  iron  ore  by 
electricity,  he  would  find  his  pig-iron  very  dear,  and  like  many 
who  benefited  others,  the  electrical  engineer  did  not  get  much  good 
himself  from  the  benefits  he  conferred.  Electricity  was  the  servant 
and  helpmate  of  all  other  industries,  more  especially  of  the  younger 
industries.  They  heard  a great  deal  about  the  foreign  advances  in 
electricity,  but  in  other  countries  there  were  a greater  number  of 
young  industries.  The  progress  of  electrical  science  was  controlled 
by  what  might  be  called  intellectual  tides.  To-day  it  was  a race 
for  progress  between  us  and  America,  and  meantime  we  were 
leading.  This  cry  about  our  being  backward  mostly  emanated  from 
the  Cassandras  who  controlled  the  electrical  Press.  It  was  a case 
of  continual  advancement,  now  in  this  country,  now  in  that.  He 
had  recently  visited  the  steel  works  of  Hickman,  Ltd. ; the  rolling 
mills  there  were  driven  by  a set  of  continuous-current  motors  with 
the  usual  polyphase  dynamos,  and  that  installation  was  as  perfect  as 
anything  that  could  be  made.  All  tbat  stuff  was  made  in  England 
by  the  Electric  Construction  Co.,  and  no  doubt  many  other  firms 
could  do  equally  good  work.  The  Lord  BiBhop  of  Glasgow  proposed 
“ The  Glasgow  Local  Section  of  the  I.E.E.,”  which  during  the  last 
10  yearn  had  doubled  its  numbers.  The  chairnian,  in  reply,  said 
that  during  the  fog  which  had  recently  been  over  the  city,  the 
electrical  pressure  had  been  maintained  up  to  the  standard . A vocal 
and  musical  programme  was  given  throughout  the  evening. 

Northampton  Institute  Engineering  Society. — In  the  pro- 
gramme of  this  Society  the  following  papers  and  visits  are 
announced : — 

December  17th.— Discussion  on  11  Electric  Traction  v.  Steam.” 

January  21st.— “ Choice  of  Prime  Movers  for  Power  Stations,”  by  E.  T. 
Driver. 

February  4th.— “ History  and  Manufacture  of  Electric  Glow  Lamps,”  by 
L.  Wallis. 

February  I8th.—“  Hydraulic  Presses,”  by  H.  Webb. 

March  4th.— "D.C.  Liquid  Starters." 

March  18th.— " Oxidation  of  Atmospheric  Nitrogen  in  the  Electric  Arc,”  by 
Mr.  8.  Field. 


promise  must  result  in  extensive  borrowing,  which  will  sweep  up 
the  investable  money  available. 

Northampton  Polytechnic  Institute.— The  annual 

distribution  of  prizes  took  place  at  this  Institute  in  Clerkeqwell 
on  Friday  evening  last,  the  conversazione  of  the  members  and 
stndents  being  held  on  the  following  evening  as  usual.  On  Friday 
the  distribution  was  performed  by  Sir  John  Wolfe  Barry,  who 
delivered  an  interesting  address,  in  which  he  alluded,  among 
other  things,  to  the  educational  and  social  influence  of  such  institu- 
tions as  the  Northampton.  In  the  course  of  his  report  to  the 
assembly,  the  popular  principal,  Dr.  R.  Mullineux  WalmBley, 
referred  to  the  important  decision  of  the  L.C.C.  to  make  a special 
grant  of  £5,600  for  the  establishment  of  an  electric  light  and 
power  generating  station.  This  would  afford  excellent  oppor- 
tunities for  the  senior  students.  Aeronautical  engineering  is  also 
now  among  the  subjects  taught  at  this  Institute. 


Visits. 

January  21st.— Board  of  '1’rade  Laboratory,  Whitehall. 

February  12th.— Lot’s  Road  Power  Station. 

February  25th.— Western  Electric  Co. 

March  5th.— Robertson’s  Lamp  Works. 

March  19th.— National  Physics  Laboratory. 

Institution  of  Civil  Engineebs  (8tudents).—  At  the  meeting 
on  December  3rd,  Mr.  George  Ingram,  Stud.Inst.C  E.,  read  a paper 
on  “The  Design  of  Generating  Stations,”  describing  a suggested 
arrangement  of  plant  for  a shipyard,  and  for  a large  high-tension 
alternating  current  station  suitable  for  a bulk  supply  scheme. 

Iron  and  Steel  Institute. — A scholarship  entitled  the 
" Andrew  Carnegie  Research  Scholarship,”  will  be  awarded 
annually  to  a selected  candidate,  or  candidates,  for  the  purpose  of 
conducting  researches  in  the  metallurgy  of  iron  and  steel  and  allied 
subjects.  Application  should  be  made  to  the  secretary  before  the 
end  of  February. 
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King's  College  (University  op  London).— Special  courses  of 
lectures  will  be  delivered  on  “ Irrigation  Works  ” (commencing 
January  13th),  “ Reinforced  Concrete  ” (January  19th),  and  “ Single- 
phase Electrical  Traction  ” (January  17th),  the  last-named  by  Prof. 
Ernest  Wilson  and  Mr.  Francis  Lydall. 

Physical  Society  op  London.— The  fifth  annual  exhibition  of 
electrical,  optical  and  physical  apparatus — mainly  electrical — was 
held  at  the  Imperial  College  of  Science  on  Tuesday  last.  There 
was  a very  interesting  collection  on  view,  though  there  were, 
perhaps,  not  quite  so  many  novel  features  as  last  year.  It  is  a pity 
that  the  duration  of  the  exhibition  is  so  short — it  is  impossible  to 
do  justice  to  the  apparatus  shown  in  the  time  available;  but 
doubtless  the  objections  to  extending  the  time  are  very  great.’  We 
shall  illustrate  and  describe  a number  of  the  exhibits  in  later 
issues. 

Ordnance  Athletic  Club,  — A smoking  concert  was 
held  on  December  14th  at  the  King  Edward  VII,  New  Corporation 
Street,  Birmingham,  in  connection  with  the  Football  Section 
(Second  Division)  Works  League  of  this  club,  between  300  and  400 
of  the  staff  and  workpeople  being  present.  The  chairman,  Mr.  J.  R. 
Garner  (works  manager),  read  a letter  of  apology  from  the 
superintendent  of  works  and  president  of  the  “Ordnance”  A.C., 
Mr.  F.  E.  Hinton,  who  regretted  his  inability  to  preside,  but 
wished  the  club  every  success,  he  being  strongly  in  favour  of  sports. 
He  considered  they  were  most  essential  to  workers  shut  up  in  a 
factory  all  day  long,  and  he  trusted  during  the  forthcoming  season 
that  the  cup  put  up  for  competition  by  Messrs.  Vickers,  Sons  and 
Maxim,  Ltd.,  Sheffield,  the  parent  company,  would  again  come 
back  to  Birmingham.  This  cup  was  won  the  first  year  of  com- 
petition, 1908,  by  the  Ordnance  Athletic  Club,  against  teams  from 
the  works  of  Vickers,  Sons  & Maxim,  at  Barrow,  Sheffield  and 
Erith,  and  the  Wolseley  Motor-Car  Works,  Birmingham.  The 
chairman  heartily  confirmed  the  president’s  sentiments”  and  stated 
that  a firm  who  had  a first-class  athletic  club,  were  invariably  a 
successful  business  concern,  a good  player  was  usually  a good 
worker.  Mr.  Morrison,  the  secretary  and  commercial  manager  of 
the  company,  was  in  the  vice-chair.  Mr.  Williams,  assistant  works 
manager,  proposed  a vote  of  thanks  to  the  chairman,  which  was 
seconded  by  Mr.  Partridge,  secretary  of  the  Entertainments  Com- 
mittee. A toast  was  proposed  by  Mr.  Alexander,  who  coupled  the 
Works  Football  Association,  together  with  the  artistes.  Mr.  E.  M. 
Mitton,  the  chairman  of  the  Football  Association,  Birmingham 
works,  responded.  A very  enjoyable  programme  was  given. 

Marvels  of  Electricity.— The  Daily  Mail  has  lately 

been  greatly  excited  over  a report  that  Herr  Ruhmer  has  suc- 
ceeded in  transmitting  the  likeness  of  inanimate  objects  by  tele- 
graph—“ Seeing  by  Wire.”  That  this  feat  is  conceivable  has  long 
been  well-known ; the  enormous  cost  of  the  feat  is  also  well-known. 
If  any  millionaire  cares  to  devote  a quarter  of  a million  sterling  to 
its  achievement,  we  have  no  doubt  tnat  success  will  be  attained— 
though  we  doubt  whether  any  useful  purpose  will  be  served 
thereby.  Our  contemporary,  however,  finds  qute  a lot  to  say 
about  what  may  happen — in  the  future. 

Wireless  telephony  from  Paris  to  New  York  has  formed  another 
subject  for  the  Daily  Mail’s  imagination  to  work  upon.  We  are 
assured  that  in  a few  weeks  it  may  be  possible  to  speak  across  the 
Atlantic — over  3,500  miles.  Nay,  in  a leading  article  we  are 
informed  that  ifis  “on  the  eve  of  fulfilment ! ” We  have  no  wish 
to  be  a wet  blanket,  but  we  think  it  would  be  well  to  talk  effi- 
ciently over,  say,  500  miles  before  asserting  so  confidently  that  seven 
times  that  distance  will  shortly  be  covered.  The  transmission 
of  power  through  space,  as  the  solution  of  the  aerial  navigation 
problem,  forms  a fitting  wind-up  to  the  leader  referred  to. 

Damage*  for  Personal  Injury.— In  the  King’s  Bench 

Division  on  Wednesday,  at  a trial  before  Mr.  Justice  Ridley  and  a 
special  jury,  Mr.  T.  A.  Kerr  was  awarded  £150  damages  against 
Messrs.  T.  Tilling,  Ltd.,  for  personal  injuries.  The  plaintiff  was 
alighting  from  an  electric  tramcar  in  Camberwell  when  he  waB 
knocked  down  by  one  of  the  defendants’  omnibuses  passing  on  the 
near  side.  The  judge  having  left  the  building  when  the  verdict  was 
announced,  judgment  was  not  entered. 

Gorman  Patent  Cancelled. — We  are  informed  by  the 
Regina  Arc  Limp  Works,  Cologne,  that  in  consequence  of  pro- 
ceedings taken  by  the  German  Beck  Arc  Lamp  Co.  for  infringe- 
ment in  respect  of  the  former  company’s  “ Conta ’’lamp  (described 
in  our  issue  of  November  5th,  p.  751),  the  Regina  Arc  Lamp  Co.  has 
sought  and  obtained  the  cancellation  of  the  Beck  ‘Co.’s  German 
patent  relating  to  the  support  of  the  negative  carbon  in  flame  arc 
lamps. 

Plant  for  Sale. — The  Brighouse  Corporation  is  offering 

for  sale  a couple  of  Ciossley  gas  engines  and  dynamos,  a booster, 
switchboard,  &c.  Particulars  will  be  found  among  our  advertise- 
ments to-day. 

Efficiency  of  Turbines — Too  late  for  our  “Corres- 
pondence” columns,  the  A.E.G.  Electric  Co.,  Ltd.,  write  us 
with  reference  to  their  letr.er  of  the  1st  ult.,  published  in  our 
issue  of  November  5th  (page  732)  pointing  outthatan  error  appears 
to  have  crept  into  diagram  fig.  1,  in  which  the  Witkowilz  A.E.G. 
turbine  is  given  as  one  of  3,000  kw.,  while  the  letterpress  gives  the 
output  as  2,000  kw.  In  point  of  fact,  this  machine  was  of  2,000 
i'W,  output,  and  the  features  that  they  wished  to  bring  out  in  tho 
diagram  were  (1)  that  the  2,000-KW.  A.E.G.  turbine  bad  the  same 
effi  iercy  as  the  3,000-kw.  A.E.G.  machine;  and  (2)  that  both  the 
2,000-kw.  and  3,000-kw.  A.E.G.  turbines  showed  a batter  efficiency 
with  a 917  per  cent.  vacuum  than  the  2,000-kw.  Willans-Parsons 
turbine, 
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The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements, 
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Central  Station  Officials.— The  Luton  T.C.  has 

increased  the  salary  of  Mr.  H.  A.  Kell,  chief  assistant  at  the 
Electricity  Works,  from  £117  to  £140  per  annum. 

The  Fareham  U.D.C.  has  appointed  Mr.  Rowland  Stanley  Joll 
as  assistant  engineer  at  the  new  electricity  works. 

A stag  presentation  was  made  to  Mr.  W.  D.  Morgan,  late 
managing  engineer  of  the  Coatbridge  and  Airdrie  Electric  Supply 
Co. , Ltd. — at  a smok  ing  concert  held  in  the  Eagle  Hotel,  Coatbridge, 
on  Friday  last.  Bailie  Neilson,  the  local  chairman  df  the  company’ 
presided,  and  the  presentation  was  made  by  Captain  Arthur,  one 
of  the  directors. 

Mr.  F.  J.  Launchbdry  has  been  appointed  “ Resident  Engineer  ” 
to  the  Coatbridge  and  Airdrie  Electric  Supply  Co.,  Ltd. 

General.— Nobel  Prizes. — The  Nobel  Prize  for  Physics 

this  year  has  beea  divided  between  Mr.  G.  Marconi,  for  his  work 
in  wireless  telegraphy,  and  Prof.  Karl  Braun,  whose  scientific 
discoveries  also  include  research  in  wireless  telegraphy.  The 
Chemistry  prize  has  been  awarded  to  Prof.  W.  Ostwatd,  one  of  the 
leading  investigators  in  the  field  of  electro-physic3.  Each  of  the 
Nobel  prizes  this  year  is  worth  £7,734. 

Mr.  A.  J.  E.  Catto,  formerly  in  the  service  of  the  British  Westing- 
house  Electrical  and  Manufacturing  Co.,  Ltd.,  and  lately  trading 
in  partnership  as  John  Price  & Co.,  Handsworth,  Birmingham,  has 
arranged  to  go  to  Montreal,  per  Corsican,  on  l7th  inst.,  to  enter  the 
employ  of  Messrs.  Allis-Chalmers,  Bullock,  Ltd.,  of  that  city. 

Mr.  Edward  G.  C.  Barton  has  resigned  his  position  as  managing 
director  of  the  City  Electric  Light  Co.,  Ltd.,  Brisbane,  Queensland, 
and  has  been  appointed  consulting  engineer,  thus  maintaining  his 
connection  with  the  company  while  securing  liberty  to  engage  in 
private  consulting  practice.  According  to  an  Australian  exchange 
he  has  taken  an  office  in  the  New  Zealand  Insurance  Co.’s  building 
in  Queen  Street,  Brisbane. 

Gbitnary.— Dr.  Ludwig  Mond.— This  world-renowned 

chemist  passed  away  at  his  London  residence  on  Saturday  morning 
last.  Born  in  Germany  in  1839  he  came  to  England  in  1862,  and 
straightway  turned  his  training  as  a chemist  to  good  account.  ’ He  ' 
settled  definitely  in  this  country  in  1867,  and  in  1873,  in  con- 
junction with  Mr.  (now  Sir)  John  Brunner,  he  established  the  gieat 
firm  of  Brunner,  Mond  & Co.,  of  Northwich,  whose  alkali  manu- 
factory is  now  the  largest  in  the  world,  and  whose  commercial 
success  is  the  envy  of  all.  His  brain  was  most  fertile  in  producing 
inventions  |in  various  branches  of  applied  chemistry.  In  rhe 
course  of  an  appreciative  review  of  his  life  in  the  Morning  Post, 
a writer  says: — “From  an  early  period  in  his  career  he  directed 
his  attention  to  the  great  problems  of  the  economical  consumption 
of  coal,  and  of  the  recovery  of  ammonia  from  nitrogenous  products 
of  coal  distillation.  Subsequent  to  1883  he  took  out  a number  of 
datents  for  appliances,  which  combine  those  two  problems  by 
utilising  the  coal  in  the  form  of  gas,  and  recovering  at  the  same 
time  the  nitrogen  contained  in  it  in  the  form  of  ammonia.  The 
outcome  of  his  work  in  that  direction  formed  the  subject  in  1889  of 
his  presidential  address  to  the  Society  of  Chemical  industry.  Dr. 
Mond  afterwards  gave  particular  attention  to  the  use  of  the  gas 
produced  by  his  methods  for  the  direct  production  of  power 
by  means  of  gas  engines,  and  to  the  utilisation  of  the  large 
amount  of  heat  that  had  hitherto  been  lost  in  hot  exhaust  gases 
from  such  engines.  With  the  view  of  utilising  the  gas  obtained  by 
him  from  coal  for  the  direct  production  of  electricity,  Dr.  Mond 
worked  out  in  conjunction  with  his  assistant,  Dr.  Carl  Danger,  a 
new  form  of  gas  battery,  which  he  described  to  the  Royal  Society 
in  1889.  What  is  known  as  ‘Mond  gas’  is  now  extensively  em- 
ployed in  industry.”  Some  13  years  ago  Dr,  Mond  founded  and 
endowed  the  Davy-Faraday  Research  Laboratory  at  the  Royal 
Institution.  He  was  most  generous  in  his  support  of  scientific 
research  and  scientific  institutions,  and  to  the  latter  he,  of  course, 
made  very  many  important  contributions  in  the  form  of  papers. 

Mr.  Edward  Tangyr.  — The  death  is  recorded,  in  his  78th 
year,  of  Mr.  Edward  Tangye,  one  of  five  brothers  who  built  up 
the  well-known  Birmingham  engineering  business  of  Tangye’s  Ltd. 

Mr.  Tangye  was  no  figure-head  director ; he  took,  in  his  early 
years,  a very  active  interest  in  the  mechanical  engineering  depart- 
ment, and  in  his  later  years,  when  ill-health  kept  him  away  from 
the  works,  his  practical  efforts  in  the  business  did  not  flag,  for  he 
continued  to  devote  a real  interest  to  the  design  and  construction 
of  automatic  machinery.  To  our  mind,  English  engineering  oweB 
much  of  its  past  and  present  greatness  and  success  to  the  fact  that 
Buch  men— men  who  know  their  business  well — have  with  their 
own  hands  and  heads  built  up  big  undertakings  from  small  things. 
Infinitely  better  thus  than  to  have  boards  of  directors  and  figure- 
head chairmen  who,  well  as  they  may  know  finance  or  the  manner 
of  the  board-room,  not  being  practically  experienced,  have  not 
heart  and  soul  in  the  concern  over  whose  deBtiniea  they  preside  in 
the  interests  of  shareholders. 

Mu.  H,  V.  Cowell,  traffic)  superintendent  of  the  New  St.  Helens 
and  Distriot  Tramways  Oo.,  died  at  his  residence,  8fc<  Helens,  on 
Saturday,  after  a few  days’  illness,  aged  32  years, 
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TRADE  STATISTICS  OF  HOLLAND. 


The  following  figures,  showing  the  imports  of  various  good9  into 
I Holland  in  1908," are  taken  from  the  recently  issued  annual  trade 
statistics  ; the  figures  for  1907  are  added  for  purposes  of  comparison, 
and  notes  of  any  increases  or  decreases  are  given  :— 


1907. 

190S. 

Increase  or 
decrease. 

Gulden. 

Gulden. 

Gulden. 

Machinery,  steam,  industrial 
and  agricultural. — 

From  Belgium 

2.364.0C0 

2,208,000 

— 156,000 

„ Great  Britain 

6,233,000 

6,6::6,000 

+ 393,000 

,,  Hamburg  ... 

160,000 

141,000 

— 19,000 

„ Germanv  

13,139.000 

14,178,000 

+ 1,039,000 

„ United  States 

3,276,000 

3,934,000 

+ 658,000 

„ Other  countries 

241,000 

273,000 

+ 32,000 

Total  ... 

25,413,000 

27,360,000 

+ 1,947,000 

Gutta-percha,  raw. — 

From  France  

1,422,000 

758,000 

— 664,000 

„ Great  Britain 

38,000 

21,000 

— 17,000 

,,  Dutch  Guiana 

451,000 

573,000 

+ 122,000 

„ Java  

3,085,000 

1,328,000 

— 1,757,000 

„ Other  countries  ... 

184,000 

132,000 

— 52,000 

Total  ... 

5,180,000 

2,812,000 

— 2,368,000 

Gn tta-percha  manufactures  - 

From  Belgium  

549,000 

499,000 

— 50,000 

„ Great  Britain 

297,000 

366,000 

+ 69,000 

„ Germanv  > 

250,000 

282,000 

+ 32,000 

„ Other  countries 

36,000 

6,000 

— 30,000 

Total  ... 

1,132,000 

1,153,000 

+ 21,000 

Iron  wire. — 

From  Belgium  

709,000 

1,584,000 

+ 875,000 

„ Great  Britain 

37,000 

20,000 

— 17,000 

,,  Germany 

17,406  000 

20,912,000 

+ 3,506,000 

„ United  States 

1,000 

44,000 

+ 43,000 

„ Sweden  

277,000 

216,000 

— 61,000 

Total  ... 

18,430,000 

22,776,000 

+ 4,346,000 

Instruments,  physical,  chemical,  <fcc. — 

From  Belgium  

562,000 

534,000 

— 28,000 

, Great  Britain 

380,000 

306,000 

— 74,000 

,,  Hamburg 

190,000 

76,000 

— 114.0C  0 

,,  Germany 

3,724,000 

3, 82j, 000 

+ 101,000 

„ Other  countries 

141,000 

96,000 

— 45,000 

Total 

4,997,000 

4,837,000 

— 160,000 

Copper  wire. — 

From  Belgium  

146,000  • 

271,000 

4-  125,000 

„ Great  Britain 

77,000 

83,000 

+ 6,000 

„ Hamburg  

272,000 

26,000 

— 246,000 

,,  Germany 

2,709,000 

3 067,000 

+ 358,000 

„ Ocher  countries 

5.000 

8.000 

-t-  3,000 

Total  ... 

3,209,000 

3,455,000 

+ 246,000 

Steel  wire. — 

From  Belgium  

4,040,000 

1,718,000 

— 2,322,000 

„ Great  Britain 

591,000 

495,000 

— 96,000 

„ Germany  

8,300,000 

4,865,000 

— 3,435,000 

,,  Other  countries 

31,000 

8,000 

— 23,000 

Total  ... 

12,962,000 

7,086,000 

— 5,876,000 

India-rubber  manufactures- 

From  Belgium  

277,000 

309,000 

-f  32,000 

„ Great  Britain 

1,212,000 

1,455,000 

964,000 

+ 243  000 

„ Germany  

1,029,000 

— 65,000 

,,  United  8tates 

6,000 

11,000 

+ 5,000 

„ Other  countries 

30,000 

17,000 

— 13,000 

Total 

2,554,000 

2,756,000 

+ 202,000 

Glass  manufactures. — 

From  Belgium 

266,000 

254,000 

— - 12,000 

„ Great  Britain 

120,000 

89,000 

— 31,000 

„ Germany  

1,539,000 

1,467,000 

— 72,000 

„ Other  countries 

13,000 

7,000 

— 6,000 

Total 

1,938,0C0 

1,817,000 

— 121,000 

Porcelain. — 

From  Belgium 

175,000 

145,000 

— 30,000 

„ Great  Britain 

57,000 

51,000 

— 6,000 

„ Germany 

1,059,000 

947,000 

— 112,000 

„ Other  countries 

68,000 

51,000 

— 17,000 

Total 

1,359,000 

1,194,000 

— 155,000 

N.B.— Gulden  = Is.  8d. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


W.  Sisson  & Co  , Ltd.  (82,295).— This  company’s  annual  return 

was  tiled  on  November  12th,  when  8,225  preference,  It, 601  ordinary  and  7,000 
deferred  shaves  had  been  taken  up  out  of  a nominal  capital  of  £25.000  in  5, OUt) 
preference,  13,000  ordinary  and  7,000  deferred  shares  of  ill  each.  £9,370  paid. 
£13,450  considered  as  paid.  Mortgages  and  charges : Bank  overdraft  limit 
£5,000,  actual  amount  £4,630  *2s.  3d. 

Electro -Mechanical  Brake  Co*  9 Ltd.  (98,276). — A memorandum 

of  satisfaction  in  full  on  November  20th  of  charges  dated  May  4th  ami  June  9th, 
1909,  securing  .£‘490,  has  been  filed. 

Monte  Video  Telephone  Co.,  Ltd.  (27,208). — This  company’s 

annual  return  was  filed  on  November  17th,  when  86,492  preference  and  72,680 
ordinary  shares  had  been  taken  up  out  of  a nominal  capital  of  £160,000  in  £1 
shares  (87,000  preferred  and  73,000  ordinary).  £159,172  is  considered  as  paid. 
Mortgages  and  charges : Nil. 

Pacific  and  European  Telegraph  To.,  Ltd.  (36,683).— This 

company's  annual  return,  made  up  to  November  iltb,  has  been  tiled.  The 
entire  capital  of  £100,000  in  £10  shares  has  been  taken  up.  £4  per  share  has 
been  called  up.  £40,000  has  been  paid.  Mortgages  and  charges  : £99,400. 


CITY  NOTES. 


— / 

West  Kootenay  Power  and  Light  Co.,  Ltd. 

The  annual  report  for  the  year  ending  August  31st,  1909,  states 
that,  having  regard  to  the  conditions  that  have  existed  in  the 
copper  and  other  mining  industries  during  the  year,  the  result  to 
the  company  is  considered  highly  satisfactory.  The  gross  revenue 
from  all  sources  amounted  to  §>300,954,  from  which  muse  be  deducted 
the  operating  expenses,  maintenance  and  keep-up  of  every  nature 
$96,773,  leaving  a net^evenue  of  $204,181.  The  interest  on  the 
outstanding  bonds  andThe  bonds  redeemed  by  the  sinking  fund  as 
provided  in  the  mortgage  absorbed  $104,405,  leaving  a surplus  for 
the  year  available  for  dividends  of  $99,776.  Dividends  have  been 
paid  during  the  year  amounting  to  $59,500,  leaving  a balance  to  be 
added  to  profit  and  loss  account  of  $40,276.  The  amount  to  the 
credit  of  profit  and  loss  account  at  the  beginning  of  the  year  was 
$409,732,  to  which  has  been  added  the  balance  as  above — $40,276 — 
making  a total  of  $450,008. 

In  view  of  having  available  this  large  balanoe  at  the  credit  of  profit  and  loss 
account,  the  directors  have  thought  it  advisable  to  write  off  at  once,  instead  of 
over  a period  of  years,  the  whole  of  the  cost,  expenses  and  discount  in  connec- 
tion with  the  issue  of  .*$1,500, 000  of  bonds,  the  entire  interest  charge  during 
construction  of  the  new  installation,  instead  of  adding  it  to  the  cost  of  con- 
struction, a substantial  and  fully  adequate  amount  for  depreciation  in  addition 
to  the  sinking  fund,  and  to  make  provision  for  all  doubtful  debts,  absorbing  in 
this  way  the  sum  of  $325,000. 

This  still  allows  the  sum  of  $125,007.86  to  be  carried  forward  to  the  credit  of 
profit  and  loss  account. 

During  the  year,  the  president,  in  company  with  the  general  manager,  has 
visited  the  plant,  both  at  Bonnington  and  Cascade,  as  well  as  the  sub-stations 
at  Rossland,  Grand  Forks,  Greenwood  and  Phoenix,  and  reports  the  plant  in 
most  excellent  condition  and  in  a high  state  of  efficiency,  reflecting  great 
credit  on  the  general  manager  and  his  staff. 

The  completion  of  transactions  between  this  company  and  the  Cascade  Co., 
by  which  this  company  has  taken  over  the  property  and  rights  of  the  Cascade 
Co.,  has  been  delayed  by  many  difficulties,  but  all  questions  have  now 
practically  been  settled. 

In  regard  to  the  future,  it  may  be  stated  that  the  present  low  price  of  metals 
makes  it  advisable  not  to  expect  any  very  large  increase  during  the  immediate 
ensuing  year,  but  the  directors  have  great  confidence  in  the  future  development 
of  the  country  and  the  prosperity  of  the  company. 


Prospectuses. — The  Rosario  Electric  Co Ltd. — The 

subscription  list  opened  on  Tuesday  and  was  to  close  yesterday  in 
an  issue  of  20,000  ordinary  shares  of  £6  each  at  par.  The  purposes 
for  which  the  money  is  required  were  described  by  the  chairman 
at  the  recent  meeting  of  the  company  (see  Eleotuical  Review, 
November  5th,  1909). 

Sempah  Rubber  Estates , Ltd. — An  i ssue  of  60,000  shares  of  £1 
in  this  company  has  been  offered  for  Subscription  at  par.  The 
company  is  to  acquire  and  develop  the  Sempah  and  Sungei  .Tawee 
Estates,  in  the  district  of  Nebong  Tebal,  Straits  Settlements. 
There  are  100,000  treeB  planted,  some  of  them  having  been  put 
down  in  1905.  but  nearly  one-half  in  1909. 

Bujong  Rubber  Estate,  Ltd.— Tnis  company  has  been  issuing 
26  000  shares  of  £1  each  at  par.  It  is  to  acquire  the  Bujong  Rubber 
Estate,  Mukin  of  Sungei  Buloh,  Selangor,  F.M.S.  (1,U00  acres,  of 
which  356  have  been  planted  and  129  are  now  being  opened). 

Isle  of  Thanet  Electric  Tramways  and  Lighting 

Co.,  Ltd.— The  directors’  report  for  the  year  ended  September 
30th  last  shows  a balance  of  £15,053,  compared  with  £13,391  for 
the  previous  year.  The  undivided  revenue  for  disposal  is  £7,851. 
After  placing  £3,000  to  reserve,  it  is  proposed  to  pay  a dividend 
of  1.]  per  cent,  on  the  preference  shares,  absorbing  £1,875,  and 
leaving  £2,976.  £1,500  is  to  be  appropriated  towards  future  main- 

tenance of  permanent  way,  and  £1,476  is  to  be  carried  forward. 
Capital  expenditure  incurred  during  the  year  amounted  to  £4,962, 
for  additional  power  plant  and  machinery,  and  to  £1,809  for  ex- 
tensions of  lighting  mains.  The  sale  of  electricity  increased  by 
£398,  compared  with  the  previous  year,  or  nearly  10  per  cent.,  and, 
with  the  additional  plant  now  at  their  disposal,  it  is  hoped 
to  further  increase  the  income  of  the  company  from  this  source. 

R.  Waygood  & Co.,  Ltd.— A dividend  of  Gd.  per 

share  on  the  ordinary  shares  is  announced, 
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India-Rubber,  Gutta-Percha  and  Telegraph  Works 
Co.,  Ltd. 

Major  Leonard  Darwin  presided  on  Tuesday  at  the  annual 
general  meeting  held  at  106,  Cannon  Street,  E C.  In  moving  the 
adoption  of  the  report  (see  Electrical  Review,  December  10th, 
page  947),  he  said  that  the  shareholders  might  be  congratulated  on 
the  showing  they  were  able  to  make  on  this  occasion.  The  year 
had  been  an  anxious  one  for  them  all,  as  the  ever-increasing  coBt 
of  raw  material  had  been  a constant  menace.  The  advance's  had 
been,  however,  so  marked  and  of  bo  steady  a character,  that  pur- 
chasers of  their  goods  had  been  able  to  appreciate  the  absolute 
justice  of  the  increases  in  selling  prices  which  they  had  made 
during  the  year.  Although  their  turnover  had  been  higher  than 
last  year,  and  by  turnover  they  meant  the  cash  obtained  for  their 
goods,  yet  this  turnover  did  not  necessarily  mean  that  the  bulk  of 
their  business  had  been  greater.  An  increase  in  the  selling  price 
of  goods  always  tended  to  a decrease  in  the  bulk  of  any  business, 
but  when  the  selling  prices  fell,  it  did  not  follow  that  the  bulk 
would  immediately  increase  sufficiently  to  prevent  a diminution  in 
cash  receipts,  which  might,  therefore,  become  less.  He 

did  not  wish  to  labour  this  point,  but  he  thought 

it  well  to  refer  to  it  for  the  benefit  of  some  of  the 
shareholders  who  had  not  an  intimate  knowledge  of 
manufactured  goods.  Some  of  their  foreign  agencies  had  not  done 
so  well  as  they  had  reason  to  expect.  To  a certain  extent  this  was 
due  to  their  markets,  which  were  situated  at  a distance,  not 
responding  so  quickly  to  the  changing  conditions  as  their  home 
agencies  were  able  to  do.  They  had  been  obliged  to  give  up 
their  warehouse  and  premises  in  Paris,  where  they  had  been  for 
many  years.  This  was  due  to  their  landlord  requiring  them  for 
his  own  occupation.  In  selecting  their  new  headquarters  in  Prance 
they  had  encountered  considerable  difficulty  in  getting  exactly  what 
they  required  at  a reasonable  rent  in  accommodation  and  in 
situation  which  they  thought  best  suited  their  trade.  Although 
the  accommodation  they  had  arranged  for  was  quite  sufficient  for 
their  purposes,  yet  they  were  not  completely  satisfied  with  the 
position.  Their  desire  was  to  be  efficient  without  extravagance. 
In  the  extension  of  their  business  they  were  making  a new  venture 
by  opening  a branch  at  Christchurch,  New  Zealand,  and  the  agent 
who  would  have  charge  of  it  had  just  arrived  at  his  destination  and 
bad  secured  the  necessary  premises.  Their  French  works,  which 
they  had  been  slowly  extending  to  meet  the  growth  of  trade,  had 
in  the  last  few  years  had  a considerable  amount  of  money  Bpent 
on  them,  and  they  were  now  making  a large  expenditure  in  build- 
ings and  machinery  to  be  prepared  to  supply  the  increased  demand 
which  they  bad  expected  for  Palmer  cord  motor  tires.  In  some 
lines  of  business  at  Silvertown  they  were  suffering  from  a congestion 
which  would  doubtless  require  to  be  dealt  with  and  would  entail 
further  expenditure.  This  question  was  having  the  most  serious 
consideration  of  the  board,  but  he  did  not  now  propose  to  lay 
before  them  any  details  on  this  subject,  as  their  ideas  for  the  present 
were  quite  immature.  The  raw  rubber  market,  after  touching  a 
price  of  9s.  2d.  per  lb.  for  the  fine  hard  Para  grade, 
had  fallen  away  to  7s.  2d.  per  lb.,  but  he  did  not 
care  to  venture  a prediction  of  what  was  likely  to  be 
the  position  three  months  hence.  In  the  report  the 
board  had  made  some  provision  for  a possible  fall  in  the  selling 
prices  of  such  of  their  stocks  as  might  have  been  manufactured  at  a 
time  when  the  standard  price  of  the  raw  material  was  higher  than 
at  the  date  of  realising  their  manufactured  goods.  The  chairman 
then  formally  moved  the  adoption  of  the  report  and  the  distri- 
bution of  a dividend  of  5s.  per  share,  or  at  the  rate  of  5 per  cent, 
per  annum,  payable  on  the  lBt  prox.  on  the  preference  shares,  and 
of  a dividend  of  15s.  per  share  free  of  income-tax,  payable  on 
16th  inst.,  to  the  holders  of  ordinary  shares. 

Mb.  R.  Kaye  Gray  seconded  the  motion. 

A shareholder  said  there  was  some  talk  in  the  daily  Press  some 
months  ago  about  their  intending  to  open  a new  factory.  Was  this 
still  in  contemplation  ? 

The  Chairman  : That  is  really  the  point  to  which  I alluded  in  my 
remarks — that  further  expenditure  may  become  necessary  at  any 
moment  to  meet  our  growing  trade.  But  at  present  we  have  come 
to.no  definite  decision.  The  matter  is,  as  I say,  being  most  care- 
fully considered  by  the  board,  and  directly  we  come  to  any  definite 
conclusion  we  shall  let  the  shareholders  know  on  the  first  available 
opportunity  ; but  there  is  nothing  at  present  decided.  Our  trade— 
especially,  I think  I may  say,  in  bicycle  tires— has  been  growing 
very  rapidly,  and  it  may  be  absolutely  necessary,  in  the  interests  of 
the  shareholders,  to  extend  our  premises ; but  at  present  we  have 
made  no  final  decision. 

The  motion  was  carried  unanimously. 

Major  Darwin  was  re-elected  as  a director. 

In  responding  to  a vote  of  thanks  to  the  board  and  staff,  the 
Chairman  reminded  them  that  they  had  strengthened  the  board  by 
adding  two  extraordinary  directors,  the  two  brothers  Gray,  and  he 
might  say  that  there  was  no  one  who  knew  the  details  of  the  work- 
ing at  the  works  better  than  those  two  gentlemen.  Their  addition 
to  the  hoard  as  extraordinary  directors  added  strength  to  their 
deliberations. 


Western  Telegraph  Co.,  Ltd.— The  directors  have 

declared  a first  quarterly  interim  dividend  of  3s.  per  share,  free  of 
income-tax,  for  the  year  ending  June  30th,  1910,  being  at  the  rate 
of  6 per  cent,  per  annum. 

Manx  Electrical  Railway  Co.,  Ltd.— The  directors 

have  declared  a dividend  of  5i  per  cent,  on  the  preference  shares. 


Melbourne  Electric  Supply  Co.,  Ltd. 

The  directors  report  that  during  the  year  ended  August  31st, 
1909,  capital  expenditure  in  Australia  on  additional  land,  buildings, 
plant  and  mains,  &c.,  has  been  incurred  as  follows  : — On  the  , 
Melbourne  undertaking,  £22,807  ; on  the  Geelong  undertaking, 
£1,745  = £24,552.  The  profit  and  loss  account  shows  that  the 
gross  profit  derived  during  the  year  from  the  Melbourne  and 
Geelong  undertakings  was  £23,013.  Adding  the  dividend  received 
on  the  company’s  holding  of  ordinary  Bhares  in  the  Adelaide 
Electric  Supply  Co.,  Ltd.,  together  with  discounts,  transfer 
fees,  &c.,  the  total  gross  profit  for  the  year  amounted  to  £29,733,  j 
which  compares  with  £22,030  for  the  previous  year.  Management 
and  general  expenses  at  the  London  head  office  abiorbed  £2,045,  , 

and  interest  on  debenture  stock  and  Bundry  loans  amounted  to 
£14,218.  After  payment  of  these  charges,  there  remains  a balance 
to  the  credit  of  profit  and  loss  of  £13,470,  to  which  must  be  added 
the  amount  of  £1,772  brought  forward  from  the  previous  year, 
making  a total  credit  balance  of  £15,242.  Of  this  sum  the  directors 
have  applied  amounts  of  £979,  £604  and  £1,037  in  writing  off  the  r 
special  charges,  expenses,  and  losses,  as  shown  in  detail  in  the 
profit  and  loss  account,  leaving  an  available  balance  of  £12,722, 
which  the  directors  recommend  should  be  applied  as  follows: — i 
Dividend  on  20,000  7 per  cent,  first  preference  shares  to  August 
31st,  1939,  paid  on  September  1st,  1909,  £1,821 ; transfer  to  depre- 
ciation and  general  reserve  account,  £5,124  ; writing  down  suspense 
account,  £2,039;  writing  down  head  office  furniture,  £43  ; leaving  a 
balance  to  carry  forward  of  £3,694  = £12,722.  In  order  to  pay  off 
loans  from  the  company’s  bankers  and  others,  and  to  make  pro- 
vision for  future  necessary  expenditure,  the  capital  account  of  the 
company  has  been  readjusted  during  the  past  year.  With  the 
consent  of  the  debenture  stock  and  share  holders,  an  issue  of  a 
further  £100,000  5 per  cent,  first  mortgage  debenture  stock,  and  of 
£100,000  7 per  cent,  first  cumulative  preference  shares  of  £5  each, 
ranking  in  priority  to  the  existing  £150,000  6 per  cent,  cumulative 
preference  stock,  was  made  in  May  last.  Out  of  the  proceeds  of 
this  issue  all  outstanding  loans  have  been  paid  off.  Simultaneously 
the  30,000  6 per  cent,  cumulative  preference  shares  of  £5  each 
were  converted  into  £150,000  6 per  cent,  cumulative  stock.  The 
board  have  under  consideration  proposals  for  dealing  with  the 
arrears  of  dividend  on  this  stock,  amounting  at  August  31st,  1909, 
to  £71,950.  The  following  table  shows  the  progress  made  by  the 
Melbourne  and  Geelong  undertakings:  — 


Date, 

Lighting 

in 

30*' watt 
lamps. 

Motors 

in 

rated  h.p. 

Total 

equivalent 
connections 
expressed 
in  30-watt 
lamps.- 

Total 

units 

sold. 

Gross 

profit, 

Melbourne. 
August  3L8t,  1907  . . 

70,278 

1,553  h p. 

125,974 

1,820,879 

£14  290 

August  31st,  1908  . . 

90,088 

2,150  H P. 

157,412 

2,326,307 

£10.053 

August  31st,  1909  . . 
Geelono. 

August  31st,  1907  . . 

104,900 

2,434  H.P. 

182,788 

2,716,174 

£20,573 

22,150 

701  h p. 

44  582 

344,501 

£2,004 

August  3' st,  1908  . . 

20,942 

818  h p. 

51.854 

312.661 

£1.623 

August  31st,  1909  . . 

28,336 

893  h.p. 

56,920 

05 

O 

£2  439 

Further  illustration  of  the  growth  of  the  Melbourne  undertaking 
is  afforded  by  the  curves  given  in  the  report.  It  will  be  seen  from 
the  foregoing  that  there  is  good  ground  for  satisfaction  with  the 
growth  of  the  company’s  business  during  the  past  year,  the  results 
comparing  favourably  with  those  of  similar  undertakings  in  Australia 
and  elsewhere.  The  Adelaide  Electric  Supply  Co.,  Ltd.,  has  con- 
tinued to  make  satisfactory  progress  during  the  year  ; and  a dividend 
at  the  rate  of  6 per  cent,  on  the  ordinary  shares  was  declared  and 
paid  on  the  6th  inst.,  for  the  year  ended  August  31st,  1909,  credit 
for  which  haH  been  taken  in  this  company’s  profit  and  loss  account. 
Mr.  David  Finlayson  has  joined  the  board  of  the  company  in 
London,  and  a local  board  has  been  formed  in  Melbourne,  consisting 
of  the  Hon.  W.  L.  Baillieu,  M.L.C.,  the  Hon.  Agar  Wynne,  M.H.R., 
and  the  company’s  engineer  and  manager,  Mr.  F.  W.  Clements. 


Allgemeine  Elektricitiits  Gesellsckaft. — Afc  the 

annual  meeting  of  the  A.E.G.  on  December  9th,  it  was  mentioned 
that  a large  new  site  had  been  acquired  near  the  Hennigsdorf 
suburban  railway  station,  with  a frontage  of  5,000  ft.  to  the  Ship 
Canal  between  Berlin  and  Stettin.  The  land  was  intended  for  the 
erection  of  new  and  the  amplification  of  existing  departments. 
Questions  as  to  whether  porcelain  ware,  aeroplane  and  airship  works 
were  projected  on  the  site  failed  to  elicit  any  information.  It  was 
stated  that  a number  of  schemes  were  in  preparation  in  connection 
with  the  projected  utilisation  of  foreign  water-powers,  but  no 
details  were  given.  As  far  as  the  prospects  of  the  company  for  the 
current  year  are  concerned,  it  was  intimated  that  the  orders 
coming  to  hand  in  the  new  financial  year  had  experienced  an 
increase,  and  if  the  progress  continued  the  stock  of  orders  would 
soon  overtake  those  in  the  previous  year.  The  turnover  and  orders 
on  hand  on  October  31st  amounted  to  £12,650,000,  as  compared  with 
£ 12,850,000  on  the  corresponding  date  in  1908.  It  was  explained 
that  the  slight  reduction  was  due  to  the  end  of  the  remainder  of 
the  orders  resulting  from  the  late  period  of  general  prosperity,  as 
well  as  of  orders  from  the  Berlin  Electricity  Works,  which  were 
restricting  extensions.  If  unforeseen  events  did  not  occur,  the 
A.E.G.,  which  was  fully  employed,  could  look  forward  with  con- 
fidence to  the  working  results  for  1909-10. 


Eastern  Telegraph  Co.,  Ltd. — The  directors  have 

declared  a third  quarterly  interim  dividend  of  li  per  cent,  on  the 
ordinary  Btock,  free  of  income-tax. 


Vol.  65.  No.  1,673,  Dhcbkbhb  17, 1909.]  THE  ELECTRICAL  REVIEW. 


987 


British  Columbia  Electric  Railway  Co. 

The  annual  general  meeting  of  this  company  was  held  on  Thursday 
of  last  week  at  the  Great  Eastern  Hotel,  Liverpool  Street,  Mr. 
R.  M.  Horne-Payne  presiding. 

Mk.  Bbown,  solicitor  to  the  company,  read  the  chairman’s 
speech,  which  stated  that  the  traffic  increases  for  the  past  few 
months  had  been  enormous.  A considerable  part  of  this  increase 
had  been  due  to  the  thousands  of  visitors  who  had  come  to 
Vancouver  and  Victoria,  after  visiting  the  great  World’s  Pair  at  the 
neighbouring  City  of  Seattle  in  the  United  States,  and  they  had  also 
been  benefiting  abnormally  from  the  very  large  salmon  run  thiB  year. 
The  company  served  a great  many  of  the  largest  Balmon  canneries, 
and  it  was  a peculiarity  of  this  trade  that  every  fourth  year  a very 
large  catch  was  secured,  whereas  in  the  following  year  the  catch 
was  correspondingly  small.  When,  therefore,  they  came  to  the 
summer  of  next  year,  it  was  not  to  be  expected  that  they  would 
show  increases  over  the  traffics  of  the  present  year,  and  he  wanted 
to  forewarn  shareholders  of  this,  so  that  they  might  not  be  alarmed. 
They  had  had  increases  in  traffic,  week  by  week  and  month  by  month, 
for  so  long  that,  unless  forewarned,  a decrease  or  two  might  possibly 
have  an  unsettling  effect  on  the  shareholders,  and  be  magnified 
into  almost  a disaster,  and  he  would  therefore  point  out  that  they 
could  afEord  to  lose  a considerable  amount  of  the  exceptional  earn- 
ings of  the  last  few  months  without  their  dividends  being  in  the 
least  endangered.  Behind,  and  in  addition  to,  this  exceptional 
increase  in  business,  there  was  a steady  and  regular  progress  in  the 
normal  development  of  the  cities  and  territory  which  they  served, 
which  was  indicated  in  many  unmistakable  ways,  such  as  the  in- 
crease in  building  in  the  cities  and  the  increase  in  land  settlement  in 
the  rural  districts,  and  the  enormous  increase  in  the  number  of  electric 
lightsand  the  amount  of  electric  power  which  the  company  supplied. 
During  the  year  the  City  had  greatly  expanded,  and  settlement  in 
the  surrounding  country  had  enormously  increased.  Many  large 
and  costly  mercantile  buildings,  banks,  offices,  warehouses  and 
shops  had  been  erected,  and  the  whole  of  the  residential  sections 
of  the  City  were  now  entirely  built  up,  with  the  result  that 
building  operations  had  been  very  largely  extended  to  the  outlying 
districts  served  by  the  company,  and  it  had  become  necessary  to 
extend  their  services  to  these  newly  settled  districts.  They  had 
done  this  under  agreements  with  the  various  municipalities  which 
amply  protected  them,  and  afforded  guarantees  that  they  would  in 
years  to  come  reap  the  reward  of  their  energy  and  enterprise,  but 
as  new  lines  of  railway  through  newly  settled  country  could  not  be 
expected  to  pay  their  way  from  the  outset,  they  must  expect  that  their 
working  expenses  would  bear  for  the  next  few  years  a higher 
proportion  to  profits  than  they  had  hitherto  done.  The  board  had 
gone  into  this  policy  of  extension  with  the  utmost  caution,  and 
were  absolutely  satisfied  of  its  wisdom,  and  again  this  year  one  of 
the  directors  had  given  his  entire  time  for  months  to  visiting  British 
Columbia,  and  studying  conditions  on  the  Bpot  with  their  invaluable 
local  board  and  the  management.  It  was  satisfactory  to  know  that 
the  increased  receipts  had  been  obtained  in  spite  of  the  reductions 
in  railway  charges,  and  in  spite  of  a reduction  of  no  less  than 
17  per  cent,  in  their  electric  lighting  tariff— reductions  which 
placed  the  company’s  charges  on  as  low  a basis  as  those  prevailing 
in  any  city  in  Canada  or  the  United  States  with  but  one  solitary 
exception.  Those  reductions  were  made  spontaneously  by  the 
company  without  waiting  for  any  outside  pressure,  in  pursuance  of 
their  definite  policy  of  giving  the  best  and  the  cheapest  service  that 
they  could  afEord  to,  and  they  were  only  rendered  possible  by  the 
economical  administration  of  the  past,  by  the  firm  basis  on  which 
i their  old  friend  and  former  general  manager,  Mr.  Buntzen,  built  up 
the  enterprise,  and  by  the  skill  and  the  devoted  service  to  the 
j company  of  the  present  officers,  stafE  and  men.  Tbe  total  invest- 
ment had  been  increased  during  the  year  by  §2,500,000,  and 
i they  now  had  over  §13,500,000  of  cash  invested  in  British 
I Columbia,  on  which  they  were  this  year  paying  an 

average  of  5'29  per  cent,  in  interest  and  dividends.  Last  year 
the  average  return  paid  on  their  investment  was  5 66  per  cent.,  and 
the  reduction  was  accounted  for  by  the  fact  that  they  had  raised 
during  the  year  and  invested  §2,500,000  by  the  sale  of  debenture 
stock,  yielding  a little  over  4\  per  cent.  The  shareholders  would 
have  heard  a great  deal  during  the  year  of  threatened  opposition 
and  competition.  The  directors  viewed  this  forthcoming  competi- 
tion with  great  complacency,  and  he  might  Bay  with  satisfaction. 
They  were  absolutely  confident  that  no  other  enterprise  could 
supply  as  good  and  as  cheap  services  as  they  did,  and  they 
welcomed  the  advent  of  a competitor,  as  it  would  demonstrate  to  the 
public  more  clearly  than  anything  else  could,  that  there  was 
nothing  in  the  cry  which  was  sometimes  raised  by  various  cantank- 
erous and  ignorant  individuals,  against  their  having  a monopoly  of 
the  electrical  business.  They  stood  entrenched  against  competition 
behind  very  low  rates,  good  services,  and  a constant  study  of  the 
rights  of  the  public. 

Mb.  G.  P.  Nobton  seconded  the  motion  for  the  adoption  of  the 

report. 

Replying  to  questions  by  shareholders  as  to  whether  the 
directors  could  account  for  a recent  article  which  appeared  in  the 
financial  papers,  Mb.  Bbown  said  that  it  was  a reckless  and  an 
unfounded  rumour  that  the  company  had  realised  its  investments 
and  that  the  directors  had  been  getting  rid  of  their  holdings.  Of 
the  three  directors  mentioned,  Mr.  R.  K.  Spurgeon  was  deceased, 
and  his  shares  had  passed  to  bis  executors  ; the  Hon.  M.  R.  Gifford 
had  actually  increased  his  holding,  and  Mr.  R.  M.  Bome-Payne 
held  16,500  deferred  shares  of  the  market  value  of  £20,000,  and  the 
Misses  Horne-Payne  and  their  trustees  held  close  on  10,000  shares. 
A more  wild  and  recklgs3  statement  had  never  been  made  in  the 
British  Press,  and  the  directors  emphatically  repudiated  the  right 
of  any  newspaper  or  shareholders  to  probe  into  their  private  affair^. 


If  such  was  to  be  the  case,  it  would  mean  that  every  direotor  would 
be  compelled  to  absolutely  limit  his  interest  in  a company  to  the 
requirements  of  the  articles  of  the  association.  The  directors  had  a 
fairly  shrewd  idea  as  to  the  quarter  in  which  the  article  really 
originated,  but  under  the  circumstances  they  thought  it  would  be 
better  to  keep  their  mouths  closed. 

Answering  aquestionasto  the  threatened  competition,  Mb.  Bbown 
said  it  was  the  development  of  a water  power.  They  had  had  an 
pffer  for  it,  but  had  declined  it.  Their  company  already  had  a 
water-power  supply  which  was  more  economical  to  them. 

The  report  was  then  adopted. 

A resolution  was  passed  authorising  the  directors  to  increase  the 
capital  of  the  company  to  £2,500,000  by  the  creation  of  700,000  new 
shares  of  £1  each. 

Subsequently,  at  a special  meeting,  the  articles  of  the  association 
were  altered  so  as  to  give  the  company  power  to  “ acquire,  con- 
struct and  own  gas  plants,  systems,  works  and  apparatus,  and  to 
supply  gas  and  to  carry  on  the  business  of  a gas  making  and  gas 
supply  company  in  all  its  branches,  and  to  deal  in,  and  dispose  of, 
all  residual  and  other  products  arising  in  the  course  of  carrying  on 
such  business,”  and,  further,  “to  purchase,  take  on  lease  or  in 
exchange,  hire  or  otherwise  acquire,  own,  utilise,  turn  to  account 
and  develop  and  sell,  or  otherwise  deal  in,  land  and  immovable 
property  and  rights  of  every  description  relating  thereto,  and  in 
particular  to  turn  any  such  property  and  rights  to  account  by 
prospecting  for  winning  and  working  coal,  iron,  ironstone  and  any 
other  metallic  or  mineral  substances,  and  generally  any  constituents 
of  the  soil,  and  by  cultivating  and  dealing  in  and  with  timber  and 
lumber  and  any  other  products  or  fruits  of  the  soil.” 


Provincial  Tramways  Co. 

The  fifty- second  ordinary  general  meeting  of  this  company  was 
held  last  Friday,  at  the  offices,  Moorgate  Station  Chambers,  Moor- 
fields,  Mr.  Andrew  Beattie  presiding. 

The  Chaibman,  in  moving  the  adoption  of  the  report,  said  he  was 
pleased  to  say  that  the  result  of  the  year’s  working  had  been  just 
about  the  same  as  in  the  previous  12  months.  They  did,  how- 
ever, at  one  time  anticipate  that  there  would  have  been  an 
improvement,  but  owing  to  the  wet  summer  and  autumn  that 
anticipation  had  not  been  realised.  However,  they  had  been  able 
to  hold  their  own,  and  the  receipts  and  the  profits  were  equally  as 
good  as  in  the  past.  The  directors  had  been  comparing  theif 
accounts  with  those  of  other  similar  companies,  and  they  found  that 
their  company  showed  the  lowest  working  expenses— that  was  to 
say,  they  were  the  most  economically  managed.  Out  of  every  £100 
they  received  there  was  a gross  expenditure  of  £55,  or  55  per  cent, 
on  the  net  earnings.  He  would  like  to  draw  their  attention  to  the 
articles  of  association,  which  were  more  than  37  years  old,  and 
had  now  become  almost  obsolete.  It  was  the  directors’  intention 
to  bring  their  articles  up  to  date  and  in  conformity  with  modern 
usages.  The  shareholders  would  remember  that  some  time  ago  the 
question  of  altering  the  value  of  the  shares  was  considered.  The 
company’s  shares  were  of  a face  value  of  £10,  but  for  many  years 
they  had  never  stood  on  the  market  at  higher  than  £6 
or  £7,  aDd  at  the  present  time  they  were  down  to 
£4  10s.  or  so.  They  had  nearly  a quarter  of  a million  ordinary 
shares,  and  about  three  years  ago  a proposal  was  made 
that  every  shareholder,  in  exchange  for  his  £10  share,  should 
receive  one  of  £5  value.  The  majority  of  the  shareholders  at  that 
time  were  in  favour  of  that  proposal.  The  scheme,  however,  was 
never  proceeded  with,  but  the  directors  had  been  considering 
another  proposal,  which  was,  that  every  £10  share  should  be 
exchanged  for  five  £1  shares.  They  proposed  to  submit  that, 
scheme  to  tbe  shareholders  shortly,  and  he  thought  everyone  would 
agree  that  £1  shares  would  be  more  advantageous  than  the  £10 
shares.  Their  reserve  fund  now  stood  at  £47,500,  and  that  account 
was  used  for  renewals  and  depreciation,  and  was  altogether  apart 
from  the  ordinary  maintenance  of  the  lines.  As  to  the  future,  they 
believed  that  if  the  weather  was  at  all  fine  the  accounts  would 
show  an  improvement. 

Mr.  8.  Hbbn  seconded  the  motion,  and  after  a short  discussion 
the  report  was  adopted.. 

Prior  to  tbe  above  meeting,  the  annual  meetings  of  the  respec- 
tive local  companies  were  held,  under  the  presidency  of  Mr.  A, 
Beattie,  at  which  the  reports  and  accounts  were  adopted. 


Russian  Electrical  Companies. — It  is  reported  from 

St.  Petersburg  that  all  the  electrical  companies  in  that  city  in 
which  German  capital  is  interested  are  satisfied  with  the  working 
results  in  so  far  as  the  present  year  is  concerned.  These  under- 
takings are  the  United  Cable  Works  Co.,  which  has  a capital  of 
£430.000,  and  in  which  the  Berlin  A.E.G.  and  the  Siemens  and 
Halske  Co.  are  large  holders;  the  Russian  Siemens  & Halske  Co., 
with  a share  capital  of  £560,000 ; the  Electric  Lighting  Co.  of 
1886,  with  a capital  of  £2,400,000;  the  Russian  Schuckert  Co., 
with  £200,000;  and  the  Russian  General  Electricity  Co.,  with 
£700,000.  It  is  estimated  that  the  Electric  Lighting  Co.  of  1886 
will  be  able  to  par  a higher  dividend  for  1900  than  for  1908,  that 
the  rate  of  distribution  of  the  United  Cable  Works  Co.  will  be 
8 per  cent,  as  compared  with  7 per  cent,  in  1908,  and  that  the 
Schuckert  Co.  and  the  Siemens  & Halske  Co.  will  again  pay  3 and 
4 per  cent,  respectively. 

Winnipeg  Electric  Railway  Co. — The  British 

Empire  Trust  Co.  announces  that  this  company  has  declared  a 
dividend  of  H per  cent,  for  tbe  quarter  ending  31st  inst. 
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ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Looality. 

Fort- 

Reoeipts  for 

No 

night 

the 

°f 

Total  to  date. 

ended. 

fortnight. 

wks 

open, 

£ 

£* 

£ 

Inc. 

Aberdeen  ..  .. 

Dec.  8 

2,408 

- 64 

26 

39,094 

— 909 

Ayr 

„ ii 

344 

— 21 

80 

9,957 

— 147 

8 

Bath 

n 

1,273 

+ 22 

49 

37,645 

+ ,337 

Belfast 

„ 10 

7,450 

+ 51 

85 

139,226 

+ 6.291 

37 

Birkenhead.. 

,,  12 

2,173 

+ 113 

36 

39,228 

— 441 

18-61 

Birmingham  Corp. 

4 

13,223 

+ 256 

36 

235,116 

+ 6,735 

Blackburn  .. 

„ 8 

1,903 

87 

40,865 

— 1,243 

Blackpool  Corp.  . . 

..  9 

688 

+ 17 

49,324 

+ 4*121 

Blackpool-Fleetw’d 

>,  11 

460 

— 4 

23 

22,316 

+ 1/467 

•]•  Bolton 

5 

2,220 

* 120 

36 

84,092 

+ 256 

26 

Bournemouth 

8 

2,490 

+ 3*5 

36 

61.900 

+ 337 

21-98 

Bradford 

..  4 

8,722 

+ 703 

35 

174,414 

+ 5,927 

54-81 

Brighton 

.,  12 

i 1,452 
10,404 

+ 64 

37 

36,861 

+ 1,650 

9-6 

Bristol 

10 

+ 864 

. , 

Brit.  Elec.  Trao.  Co. 

Airdrie 

Dec.  8 

422 

— 18 

48 

10,530 

— 190 

3-65 

Barnsley  . . 

3 

328 

+ 11 

8,113 

— 373 

Barrow  . . 

3 

400 

+ 1 

11,150 

— 592 

5-37 

Cavehill  .. 

ii  3 

101 

— 5 

4,098 

— 105 

Devonport 

• i 3 

661 

— 222 

u 

17,675 

— 4,691 

8-85 

Gateshead 

Gravesend 

M 3 

.1  3 

1,943 

375 

— 8 
— 20 

11 

47,889 

10,138 

— 532 

+ 26 

11-25 

6-5 

Greenock . . 

• ■ 3 

971 

+ 62 

26,700 

+ 1,528 

7-25 

Hartlepool 

ii  3 

425 

+ 28 

II 

11,344 

— 75 

6-72 

Kidderminster  . . 

,i  3 

180 

+ 22 

6,179 

— 144 

* * 

Leamington 

• i 3 

323 

+ 54 

8,526 

+ 211 

Merthyr  . . 

..  3 

3K4 

— 60 

10,083 

- 182 

2-9 

* * 

Metropolitan 

i>  3 

11,737 

+ 1,110 

299,809 

+ 22,858 

22 

Middleton 

..  3 

515 

- 49 

16,027 

— 983 

8-5 

Mid.  Joint  Com’tee 

■ i 3 

11.056 

+ 140 

275,161 

— 739 

Oldham — Ashton 

1,000 

- 23 

26,968 

— 1,196 

9-18 

Peterborough  . . 

ii  3 

190 

— 1 

91 

5,095 

— 431 

6-31 

• • 

Potteries  . . 

■ i 3 

B.804 

+ 70 

86,738 

— 414 

29 

Rothesay  . . 

ii  3 

71 

— 10 

9.842 

+ 116 

2-75 

Southport.. 

•t  a 

411 

— 21 

13,772 

— 447 

8-17 

* * 

8.  Metropolitan . . 

ii  3 

1.331 

- 33 

38,366 

— 590 

* • 

Swansea  .. 

• i 3 

1,948 

+ 198 

47,054 

+ 1,606 

12*5 

* * 

Tynemouth 

..  3 

256 

— 6 

11,670 

+ 848 

3-75 

■ * 

Weston-s  Mare  . . 

3 

54 

+ 2 

7,119 

+ 399 

3 

1 Worcester 

„ 3 

457 

— 5 

II 

13,412 

— 139 

6-75 

* * 

Wrexham 

ii  3 

175 

— 12 

4,728 

— 204 

Yorks.  W ool.  Dist. 

3 

1,777 

+ 153 

44*408 

— 503 

17 

Miscellaneous  . . 

3 

363 

+ 8 

II 

10,060 

+ 236 

Burnley 

„ ii 

2,257 

+ 1-6 

Burton-on-Trent  .. 

„ 12 

a09 

+ 34 

37 

9,818 

— 207 

6-63 

• • 

tBury 

„ 5 

1,013 

+ 63 

35  r 

41,979 

— 317 

22-5 

* * 

Cardiff 

t,  4 

4,052 

+ 111 

36 

79.505 

+ 1,224 

* # 

Carlisle 

Chatham  and  Dist. 

„ ii 
„ 9 

3 2 
4,158 

— 15 

+ 1 

4y 

49 

8,075 

40/56 

— 443 

4-  1,597 

14-98 

Cork 

\i  9 

822 

- 16 

22,029 

— 643 

9-82 

+ Croydon 

Nov.  26 

2,863 

356 

f 362 

54*648 

+ 4,649 

11-25 

7 75 

Darlington  . . 

Dec.  11 

— 1 

37 

6,838 

— 488 

IDarwen 

i)  3 

484 

+ SO 

35 

8,830 

--  105 

4-36 

* * 

Dover 

4 

307 

+ 12 

06 

7,763 

— 406 

4-75 

* * 

Dublin 

„ 10 

9,862 

+ 122 

1 29^036 

+ 1,995 

54-26 

* * 

Dundee 

,,  8 

2,195 

- 96 

23? 

35*172 

— 763 

15-5 

East  Ham  . . 

,,  11 

1,876 

+ 1C8 

S64 

363)20 

+ 4,514 

8-52 

“•77 

Exeter 

„ 10 

544 

-f  9 

37 

12,443 

+ 576 

Glasgow 

„ 11 

31.712 

+ 1,60 

463,141 

- 9,081 

m 

fi 

Hastings 

,,  9 

1.338 

— 149 

Huddersfield 

» u 

3, BO 

+ 311 

36 

61,151 

+ 2,748 

28- 

* '5 

Hull 

„ ii 

5,362 

+ 604 

m 

94,754 

+ 3,9*0 

14-5 

1"5 

Ilkeston 

>.  8 

117 

+ 1 

36 

4,928 

— 238 

Ipswich 

„ 11 

628 

+ 42 

37 

14,972 

+ 181 

io-5 

Kilmarnock 

„ 4 

259 

- 19 

29 

4,281 
64  297 

— 108 

4-26 

Lancashire  United 

8 

2.21.9 

+ 30 

19 

— 739 

Leeds 

„ 4 

12,717 

+ 71  i 

35 

243,743 

+ 6,984 

Leicester  . . 

Nov.  27 

4 0 7 

+ 109 

Leith 

Dec.  11 

1,021 

+ 75 

30 

18,418 

+ 2,191 

9 

Liverpool  . . 

„ 4 

20,937 

+ 276 

48 

518.120 

— 1,482 

JL.C.C.  .. 

Nov.  27 

72,659 

4 4,614 

1.279,116 

+ 56,917 

London  United  .. 

Dec.  11 

10,113 

4 73 

295,942 

—28,866 

Lowestoft 

.■  H 

322 

+ 30 

ii 

1,709 

+ SO 

3-5 

* * 

Manchester 

i.  U 

28,374 

+ 143 

36 

549^701 

— 7,627 

Newcastle  .. 

„ 11 

7,759 

+ 133 

142,732 

— 1,204 

14-5 

* * 

f Newport 

Nov.  2ri 

592 

— 36 

35 

22,995 

— 348 

14-5 

Oldham 

Dec.  12 

3,211 

— 256 

37 

68,611 

— 4,819 

23-76 

Pontypridd  . . 

..  U 

758 

+ 12 

364 

15,137 

+ 1,077 

5-5 

1 Portsmouth 

>t  4 

1,661 

+ 79 

36 

76,668 

— 2,331 

14-5 

Preston 

t.  8 

1 ,327 

+ 3 

‘ ' 

Rotherham  . . 

9 

1/27 

+ 22 

86 

21,381 

— i ,037 

10 

* * 

Salford 

..  6 

8,812 

— 77 

36 

163,915 

- 4,474 

Sheffield  ..  •• 

,,  12 

11,427 

+ 896 

* ' 

Southampton  . . 

.1  8 

1,884 

+ f 3 

36 

£9,091 

— 322 

Bjuthend-on-Sea  .. 

• i 8 

685 

+ 35 

3(1 

19,979 

+ 2,615 

Bouth  Shields 

..  11 

1,049 

+ 5« 

36? 

20.747 

+ 16 

fSwindon 

„ 8 

126 

+ 12 

374 

211,307 

+ 2,244 

Tyneside  .. 

„ 8 

71 6 

— 11 

23 

9,991 

+ 318 

WallaBey  .. 

t II 

1,597 

+ 3 

SO? 

84  074 

+ 692 

“•22 

Walthamstow 

n ii 

1,155 

+ 117 

37 

24,411 

+ 552 

9 

West  Ham  .. 

ii  2 

4,347 

1,690 

+ 727 

85 

82.920 

+ 4,919 

15-25 

""*43 

Wolverhampton  .. 

„ 8 

+ 191 

36 

30,383 

+ 189 

14-26 

1-76 

Baker  8t. -Waterloo 

..  11 

7,205 

+ 680 

23 

72,475 

+ 2,265 

4-25 

Oen.  London  Rly.. . 

..  11 

11,778 

+ 133 

23 

121,947 

-42,939 

6-32 

“•55 

Char.  +,  Hns.Hamp. 

..  11 

7,665 

+ 535 

SIS 

86,295 

+ 8,775 

7-75 

City  ft  B.  Lon,  Rly. 
Dublin-Lnoan  Rly. 

..  12 

6 888 

+ 432 

23 

72,744 

+ 2,792 

7-3 

„ 10 

199 

— 18 

23 

8.831 

+ 40 

7 

G.N.  and  City  Rly. 

• i 11 

3 046 

+ 93 

23 

31,030 

+ 244 

3.5 

G.N.,  P’y.  ft  Brmtn. 

.•  11 

12,545 

+ 1,105 

28 

124,325 

9-25 

L’pool  Ovorb’d  Rly. 

..  12 

2,528 

- 54 

33 

83,332 

- ' 80 

6-8 

7-3 

• Dlandndno-Col.  Bay 

„ 10 

108 

+ 11 

H 

157 

- i 

Mersey  Railway  .. 

„ n 

3,953 

- 21 

28 

44,908 

+ 1,641 

4-5 

Metropolitan  Rly... 
Met.  District  Rly.. . 

.,  12 

85.472 

+ 1,814 

23 

873,872 

- 2,105 

24-6 

..  11 

21,838 

+ 2,152 

28 

228,594 

+ 12,816 

24 

Anglo-Argentine  .. 

.1  9 

86,680 

14,816 

+ 2,734 

1,941.081 

+ 117.412 

8 Auckland  .. 

3 

+ 1,292 

48 

164.769 

4 14.899 

22-8 

7-38 

Bombay  (B.E.T.)  .. 
8 Brisbane  .. 

Nov.  11 

5,644 

16,170 

+ 90 

+ 1,666 

45 

118,855 

+ 6,618 

8 Brit. Columbia  Rly. 
Qaloutta 

BCapoElectricT.Ld. 
8 Kalgoorlie,  W.A.. . 

Deo.  11 

-- 

• • 

•• 

•• 

•• 

6,943 

+ 214 

Nov. 

8,899 

41,472 

20-6 

Madras  ..  .. 

BLiiabon  ..  .. 

Nov.  1C 

1,869 

+ 220 

27,088 

+ 1,150 

•• 

Perth  (W.A.) 

Dec.  10 

1,1)34 

+ 57 

•• 

68,790 

+ 873 

28 

?4 

Compared  with  the  corresponding  period  of  1908.  t One  week  only, 
t Inoludos  horse,  steam  and  other  receipts.  S One  month. 


STOCKS  AND  SHARES. 


Tuesday  Afternoon, 

The  very  unexpected  reduction  in  the  Bank  Rate  last  Thursday 
led  to  a general  hardening  up  of  prices  which,  just  before,  had  been 
disposed  to  sag.  Its  effect,  however,  was  short-lived,  for  Consols 
turned  downward,  and  other  investment  securities  followed  their 
lead. 

Much  of  the  recent  strength  has  already  been  exhausted  in  the 
Home  Railway  boomlet.  Reared  on  a slender  foundation,  the  base 
of  the  rise  gave  signs  of  shaking  after  the  market  had  enjoyed 
about  four  days  of  something  like  activity.  People  took  their 
profits,  business  became  normally  quiet,  and  once  more  the  attitude 
has  fallen  into  mere  expectation. 

Market  authorities  profess  to  be  fully  satisfied  with  the  results 
achieved  by  the  London,  Brighton  and  South  Coast  Railway  from 
its  electrified  portion.  The  price  of  the  Deferred  stock  ranged 
between  81A  and  86£  last  week,  and  now  stands  about  8bi,  carryiDg 
a full  year’s  dividend  payable  in  February  next. 

Central  London  Ordinary  stock  has  improved,  and  there  is  -i  rise 
in  City  and  South  London  Ordinary.  On  the  other  hand,  Metro- 
politan Consolidated  shed  ^ of  its  recent  swift  spurt,  although  the 
Surplus  Lands  is  up  a point  to  87.  Districts  at  18  are  § to  the 
good,  and  Underground  Electric  Railway  securities  have  risen. 
The  prior-charge  stocks  maintain  their  strength,  being  mostly  full 
of  dividend,  and  with  a further  reduction  in  the  Bank  Rate  to 
anticipate  a9  an  early  occurrence  in  the  New  Year. 

It  is  remarked  upon  as  somewhat  singular  that  the  Stock 
Exchange  usually  so  ready  to  discount  possibilities  that  may 
affect  its  markets — is  not  speculating  upon  the  chances  of  a Pro- 
tectionist victory  at  the  forthcoming  General  Election,  in  spite  of 
the  difference  which  such  an  event  would  exercise  upon  the 
fortunes  of  numberless  industrial  undertakings.  And  this  is  con- 
sidered all  the  more  surprising  in  view  of  the  fact  that  the  House, 
as  a whole,  is  ardently  anti-Budget. 

The  British  Empire  Trust  has  issued  a pamphlet  containing 
useful  details  of  the  companies  comprised  in  its  group,  but  the 
publication  has  not  gone  so  far  as  to  influence  quotations.  British 
Columbia  Electric  Railway  Deferred  has  recovered  part  of  the 
dividend  deducted  on  December  10th,  and  the  Preferred  is  a point 
higher,  the  same  gain  being  secured  by  Auckland  Trams  5 per  cent. 
Debenture  stock.  Anglo-Argentine  shares  and  Debenture  stock 
are  also  a shade  harder.  Mexico  Trams  lost  a small  fraction,  and 
Rio  Trams  fell  back  to  93.  Mexican  Light  and  Power  is  a trifling 
amount  to  the  good. 

British  Electric  Tractions,  Brush  shares  and  London  United 
Trams  are  without  quotable  change.  It  is  worth  noticing  that 
London  General  Omnibus  stock  has  risen  within  a week  from  17  to 
*5,  whence  it  fell  again  to  23,  the  view  being  taken  that  the  com- 
pany has  seen  the  worst  of  its  black  days. 

Amongst  electricity  supply  issues,  Smithfield  Markets  are 
nominally  T35  lower,  but  the  widening  of  the  official  price  causes 
that  quotation  to  become  so  much  the  less  reliable.  One  or  two  of 
the  London  Companies’  shares  have  hardened,  on  the  assumption, 
mentioned  here  last  week,  that  the  little  advertising  campaign  in 
favour  of  radiators  is  already  bearing  useful  fruit.  City  Lights  are 
J better,  and  so  are  Metropolitans.  Chelseas,  on  the  other  side  of 
the  sheet,  have  declined  5s.  A moderate  inquiry  for  Central  Electric 
Debenture  stock  found  there  was  little  in  the  market,  and  the  price 
has  been  marked  up  2,  to  100J. 

In  the  telegraph  department  there  is  a general  quietude.  Eastern 
Ordinary  stock  and  Western  Telegraph  shares  are  better.  Anglo- 
American  Telegraph  C per  cent.  Preferred  hardened  to  lOOf , and  as 
a speculative  stock  it  cannot  be  thought  extravagantly  valued,  even 
at  that.  The  Deferred  is  rather  easier.  Marconi  shares  fell  2s.  6d. 
to  Us.  3i.  middle.  Globe  Ordinary,  cx  2s.  dividend,  are  quotably 
unchanged,  but  the  Preference  marked  the  deduction  of  the  3s. 
dividend  by  a 5s.  fall.  National  Telephones  are  good.  American 
Telephone  capital  stock  rose  1J.  Mackay  issues,  allowing  for  the 
dividends,  are  practically  without  alteration. 

Manufacturing  and  miscellaneous  shares  are  a trifle  irregular. 
British  Aluminiums  have  receded.  Henley  Preference  lost  2s.  6d. 
Castner-Kellner  shares  at  2r“ff  show  a small  rise,  and  Dick,  Kerr 
Preference  are  better.  Telegraph  Constructions  eased  off.  Rubber 
shares  are  mostly  quiet,  the  market  being  subdued  in  view  of  the 
latest  auction  prices  for  the  product. 


Sliawinigan  Water  and  I*ower  Co. — The  directors 

have  decided  to  offer  $500,000  common  stock  to  shareholders  on  the 
register  on  December  9th  on  the  basis  of  one  new  share  for  each 
13  old  shares  held.  The  new  shares  will  not  participate  in  divi- 
dend payable  in  January. 
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SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issne. 

NAME. 

Stook 

or 

Share. 

* 

Dividends  for  the  last 
tonr  years. 

Closing 

Quotations 

Deo.  7th. 

Closing 

Quotations 

Deo.  14th. 

96.000 
186,700 

$131,561,400 

$68,000,000 

668,460 

3.220.770 

8.220.770 
47,725 

44.000 
2,431,350 

16.000 
6,000 

12,931 

6,000 

89.000 
60,7101 
43,500 

4.900.000 
2,000,000 
1,896,708 

800,000 

752,400 

900,0001 

181,127 

181,127 

150.000 

10.000 

17.000 
$41,380,400 
$50,000,000 

894,190 
72,680 
86,492 
2 225,000 

8.725.000 

16.000 

15.000 

950.000 
2 000,000 
1,983,593 

179,813 

60.000 
99,100 
99,400 
11,8391 

145,955 

3,042 

120.000 
40,090 
39,008 

160,000 

207,930 

800,000 

83,321 

84,568 

4,669 

89,0001 

Amanon  Telegraph  Co.'s  shares,  Nos.  1 to  26,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Rea. 

American  Telephone  & Telegraph,  Cap.  8toek  .. 

1 Do.  Collat,  Trust,  4%  Bonds,  1 to  28,000  and  1 

\ 68,001  to  78,000  ) 

Anglo-American  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred 

Anglo-Portngnese  Tel,,  6 % Mort.  Deb,  Stook  Red, 
Chili  Telephone,  Nos.  1 to  44,000  ..  •. 

Commercial  Cable,  Sting.  600  year  4%  Deb.  8k.  Red. 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Com.  Pref. 

Do.  do.  4J  % Debs 

Direot  United  8tates  Cable  ..  ..  •• •• 

Direct  W.  India  Cable,  44  % Reg.  Deb.,  I to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  84  % Pref.  Stock 

Do.  4 % Mort.  Deb.  Stock,  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  4 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius! 
{ Snb.)  1 to  8,000  | 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen. . . . 

f Halifax  and  Bermudas  Cable,  4J  % lBt  Mort. ) 

Debs.,  within  Nos,  I to  1,200,  Red.  J 

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord 

Do.  do.  do.  6%  Pref, 

National  Telephone,  Pref.  Stook  • • ••  •• 

Do.  do.  Del.  Stock  

Do.  do.  6 % Cum.  1st.  Pref 

Do.  do.  6 % Cnm.  2nd  Pref 

Do.  do.  6 % Non-onm.  8rd  P.,1  to  250,000 

Do.  do.  84  % Deb.  8took  Red, 

Do.  do.  4 % Deb.  Stook  Red 

Oriental  Telep,  and  Eleo.  1 to  171,604,  fully  paid  •• 

Do.  do.  do.  6 % Cnm.  Pref 

Do.  do.  do.  4 % Red.  Deb.  Stook  . . 

Paoiflo  4 European  Tel.,  4 % Gnar.  Deb?.,  1 to  1,000 

Telephone  Co.  of  Egypt,  % Deb,  Red 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  30,000  & 68,001  to  63,008 
Do.  4 % Debs.,  1 to  1,600  guar,  by  Braz.  Bub.  Tel. 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930.. 

Do.  do.  4 % Deb.  Stook  Red.  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref. 

Do.  do.  6 % Com.  2nd  Pref 

Do.  do,  6 % Debs.,  Nos.  1 to  1,800 

10 

100 

$100 

$1000 

Stook 

Stook 

8took 

100 

5 

Stock 

10 

10 

5 

6 

50 

20 

100 

Stook 

100 

Stook 

10 

8took 

25 
10 
10 
10 

100 

26 

$100 

$100 

1 

1 

1 

100 
100 
10 
10 
6 , 
Stook 
100 
1 
1 

100 

10 

8 

100 

Cert, 

6 

5 

24 

100 

10 

100 

10 

10 

10 

100 

1906.  1 1906. 
Nil  | Nil 
6 % 6 % 
74%  8 % 

4 % 4 % 

8i%  8J% 

6 % 6 % 
4%  12% 

6 % 6 % 

8 % 8 % 

4 % 4 % 

6 % 6 % 
10  % 10  % 
4 % 4 % 

10  % 10  % 
44%  44% 

41%  4|% 

44%  44% 
7 % 7 % 

84%  84% 
4 % 4 % 

7 % 7 % 

4 % 4 % 

4 % 4 % 

64%  64% 
6 % 6 % 
24%  20  % 

44%  44% 
13  % 18  % 
2 % 84% 

4 % 4 % 

Nil  Nil 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
6 % 6 % 
84%  84% 
1 % 4 % 

7 % 7 % 

6 % 6 % 
4 % 4 % 

4 % 4 % 

6 % 6 % 
44%  44% 
6 % 6 % 

8 % 8 % 
6 % 6 % 

Nil  24% 
4 % 4 % 

7 % 7 % 

4 % 4 % 

Nil  Nil 
6 % 8 % 
Nil  Nil 

j 6 % | 6 % 

1907. 

Nil 

8 % 

4 % 

84% 
6 % 

1 % 

6 % 

H 
6 % 
10  % 

4 % 
10  % 
44% 
41% 
44% 
7 % 
84% 
4 % 

7 % 
4 % 
4 % 
6|% 
6 % 

20  % 

44% 
18  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
34% 
4 % 

8 % 
6 % 
4 % 

4 % 

5 % 
44% 

6 % 
8 % 
6 % 
24% 

4 % 
7 % 

4 % 
Nil 
6 % 
£2  6 

5 % 

1908. 
Nil 
6 % 

8 % 

4 % 
£318. 
6 % 
8/- 
6 % 
8 % 

4 % 
6 % 
10  % 
4 % 
10  % 
44% 
41% 
44% 
7 % 
84% 
4 % 

7 % 
4 % 
4 % 

62% 
6 % 
18  % 

44% 
18  % 
4 % 
4 % 
Nil 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
6 % 
34% 
4 % 

8 % 
6 % 
4 % 

4 % 

5 % 
44% 

6 % 
8 % 

4 % 
7 % 
4 % 
Nil 
6 % 
16  % 
6 % 

83-  83 
100  - 108 
M3  —146 

96  — 98 
60  — 62 
109  -101 
213-  224 
101  —108 
7/  — 84 
864  - 884 
63-  94 
17  — 18 
8-84 
8-84 
1004  —If  2 3 
13  — 134 

100  —102 
181  —131 

844  - 664 
102  -104 
US-  121 

102  —104 

100  —102 

101-  102 
134-  14 
3 J - 31 

100  —102 

51  — 53 
96  - 98 
77  - 79 

P~  § 

3 __  ^ 

1064  — 1C8 
120, — 1224 
101-  11 
104-  103 
5g-  5g 
98  - 100 
100  —102 
18-  U 
1ft — 1ft 
874  - 894 
100  - 102 
78-  84 

10 1 -103 
129  - 32 

7-71 

54-  £2 

11-  U 

I 10U  —102 

1 lift  - 183 

103  —106 
8-  2 

82-  91 
1 8—9 

102  —104' 

88-  83 

100  -103 
145  —147 

96  - 98 

60  — 62 

1001-10M 

218-  213 

101  —103 

72-  81 
86*-  684 
»!-  34 

17  — 18 
3—84 
8 — 84 

1004  -1024 

18  - 134  • 

100  .'.  -102  4 

132-135 
844  - 864 

102  -104 
112-  121 

102  —104 

100  —102 
101-  10.2xd 
13j-  132 
30  — 31 

100  -102 

51  — 63 
95  - 97  xd 
76  - 78  xd 
4-  a 
1-  | 
2—  3 
1064  108 
122  —121 
lul-  11 
104-  103 
68-  68 
98  —100 
100  —102 
18-  14 
ift — 1 ft 
874  - S84 
100  —102 
78-  88 

101  —103 
.29  —132 

7- 71 
64-  62 
18-  18 

100  —102 
134-  14 
108  —105 
8 — 

82-  9t 

8— 9 
| 102  — 104 

Business  done 

Present 

week  ended 

Yield 

Dec.  11th, 
1909. 

Fall  - 

per  oeul. 

Hie’V'estiLowest 

£ s.  d. 

68,14  | 

Nil. 

4 17  1 

1442  - 

-1  14 

6 8 10 
4 1 8 
6 8 4 

iui 

1(9  1 

+ 1 

6 18  0 

22  ft 

1022 

21ft 

- 1 

+ lV 

1 16  2 
4 17  1 
4 18  6 

872 

868 

4 10  5 
6 9 9 
6 ll  1 
6 14  8 
6 6 0 
2 3 11 
6 4 7 
4 7 10 

•• 

+ 4 

134 

131:2 

-.  1 

6 3 8 

852 

84, 

4 0 11 

103 

8 lt>  1 1 

121 

U3 

6 14  3 
3 16  11 

8 18  6 

1014 

6 7 0 

138 

188" 

- 1 

4 7 3 

311 

5 lti  2 

4 8 8 

621 

-k 

7 1 2 

4 2 6 

5 2 7 

N 1 

6 8 0 
5 6 8 

107 

5 11  1 

123 

102 

'648 

1664 

27/6 

121 

+ 14 

4 16  9 
6 9 1 

5 10  4 
4 8 11 
8 10  0 
8 18  6 

6 5 9 
4 14  9 
4 9 11 
8 18  6 
1 18  9 

1021 

1014 

4 7 10 
4 7 5 

'7ft 

7 

6 10  4 

4 6 11 
3 16  4 
8 18  B 

133 

101 

i34 

+ 4 

5 0 0 

3 16  2 
Nil 

6 9 9 
6 13  4 

4 16  2 

:: 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

500.000 
978,280 
832,387 
obO.OOO 

100.000 
60,000 
60,000 
40,100 
12,897 

124,400 

600,000 

400,000 

400.000 

233.000 
212,600 
183,301 
161,437 

1,478,653 

628,936 

100.000 
100,000 
600,000 
904,9401 

400.000 
1,816,858 

60,000 

60,000 

140,976 

200.000 

125.0001 

126.0001 
187,610 

45,304 

860,000 

86,000 

40.000 
800,000 
491,222 

460.000 
910,168 

1,890  690 
554,655 
554,655 
1,480,000 

85.000 

100.0001 


| Anglo- Argentine  Trams,  5 % Cum.  1st  Pre^’01[|^  | 

Do.  5 % 2nd  Pref.,  800,001  to  1,300,000 
uo.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stock 

Babcock  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  .. 

Do.  do.  7 % Cum.  Pref 

Do.  do.  “ A ” 6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  CertB.  .. 

Do.  do.  6J  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  . . 

Do.  Pref.  Ord,  Stock 

Do.  6 % Cum.  Perp.  Pref.  Stock 

Do.  43  % 1st  Mort.  Debs.,  1 to  6,250  . . 

Do.  4|  % Vancouver  Power  Debs.,  1 to  2,2 

British  Electric  Traction  

Do.  do.  6%  Cum.  Pref.  .. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  44  % 2nd  Deb.  Stock  Re 

British  Insulated  and  Helsby  Cables 
I Do,  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort.  Deb.  Red. 


British  Thomson-Houston  4*  % 1st  Mort.  Debs.  . . 

1 British  Wesiinghouse  6 % Pref.,  1 to  200,000  and  \ 


. ..  - - 276,001  to  75,000/ 

[ Do.  do.  4%  Mort.  Deb.  Stock 

jBrowett,  Lindley  & Co.,  Ord 

Do.  do.  6%  Cam.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  105,781 
Do.  do.  Non-cum.  6 % Pref.  .. 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do,  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Nos.  1 to  29,830 

Do.  4A%  1st  Deb.  Stock.. 

Callender's  Cable  Construction  shares 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort.  Deb.  Btook  Re 
Cape  E.  Trams.,  1 to  491,222  . . 

Castner-Kellner  Alkali,  1 to  460,000  

Do.  do.  44  % 1st  Mort.  Deb,  Btock 
Central  London  Railway,  Ord.  Btock  .. 

Do.  do.  4 % Pref.  Hlook 

Do.  do.  Def.  do. 

City  and  Sonth  London  Railway 
Crompton  ft  Co.,  Nos.  1 to  86,090 
I Do.  6 % 1st  Mort.  Reg.  Debs.,  1 to  1 

1 900  of  ftlWI,  and  aat  t"  H-— f 


6 % 

6 % 

20  % 

20  % 

6 % 

6 % 

7 % 

7 % 

7 % 

7 % 

6 % 

6 % 

4 % 

4 % 

53% 

64% 

6 % 

8 % 

6 % 

6 % 

6 % 

b % 

44% 

44% 

Nil 

43% 

44% 

Nil 

6 % 

8 % 

5 % 

6 % 

43% 

44% 

10  % 

10  % 

6 % 

6 % 

43% 

44% 

44% 

44% 

Nil 

Nil 

4 % 

4 % 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

13% 

43% 

43% 

44% 

8 % 

6 % 

6 % 

6 % 

43% 

44% 

16  % 

16  % 

6 % 

5 % 

43% 

44% 

Nil 

Nil 

I 8 % 

12  % 

43% 

44% 

3 % 

4 % 

4 % 

4 % 

2 % 

24% 

24% 

6 % 

6 % 

| 6 % 

6 % 

1 % 

5 % 

!0  % 

6 

Nil 
34S, 
6 % 

2 % 
64% 

ii 

44% 

44% 

Nil 

14% 

5 % 
44% 

10  % 

6 % 
44% 
44% 
Nil 

4 % 
Nil 
Nil 
Nil 
Nil 
44% 

44% 
44% 
6 % 
44% 
15  % 
6'% 
44% 
Nil 
124';;, 
4 % 
31% 
4 % 

i 

6 % 

6 % 


4ft — 4/3 

41-  44 
904  - 92 
1C3  —106 

*i-  43 

lft-  i."<« 
f-  il 

af-  s| 

24-  34 
96  — 99 
141  —145 
120  —124 
107  —110 
102  -104 

102  —105 

8-  1 

23-  3 
84  — 87 
60  — 65 
7—74 
64—  64 

103  —106 
83  — 94 

a-  s 

48  — 52 

a—  a 

14/6  to  16/6 
0 - 3 

0 - 4 

41  — 46 
27  — 31 
44-  6 
ii—  r, 

101  —101 
10  — 10/ 
51-  5« 
105  -107 
ft—  ft 
2ft — 2, ft 
106  —109 
HI  — 63 
81  — 86 
41  — 46 
201-  814 
4-  1 
90  — 98 


4- 


<4 

41- 

911 
101  • 

48 
1ft 

4 

il 

24' 

96 
138 
121 
107 
102 
102 

a 

54 
81 
60 

7 

61 
103 

83  • 

a-  a 

48  — 52 

ft-  tt 
14/6  to  15/6 
0 - 4 

0 - 4 

11  — 46 
27  — Ml 
14-  6 

42-  5 
101  —101 

10  - 102 
61-  f< 

105  —107 

ft—  ft 

21-  H 
165  — ll  H 
62  — 61 

84  — 86 
41  — 46 
31  — 82 

4-  1 

99  — 93 


■ 44 

93 

■107 

43 

1 ft 

■ 1 

' 24 
3| 

■ 34 

- 99 
-142  xd 
-125 
■110 
■lul 
■105 

• 1 

■ 3 
• 87 

■ 05 

14 

■ fa 
106 

- 94 


91/104 

90;- 

+ ft 

928 

9ij 

+ i 

31 

95/74 

93/9 

30/- 

21/9 

- i 

40/- 

- * 

.. 

- h 

122 

1072 

104 

848 

844 

61 

-6i3 

+ A 

9/6 

4U 

•U 

;; 

«/- 

46/3 

45/- 

+ ft 

107 

-1 

63 1 

623 

4 1 

H, 

46 

454 

4*  h 

62 

81 

.. 

I •* 

5 5 8 


6 11  1 
4 6 0 

4 13  6 
4 II  9 

8 19  2 
Nil 
16  0 
10  11 
11  1 
14  7 
12  H 
16  9 
11  9 

6 7 
6 2 
Nil 
0 0 
14  11 
10  0 

6 13  4 
4 10  7 
4 4 11 
4 16  9 

Nil 

7 18  10 
Nil 
Nil 
Nil 
Nil 

9 15 

14  10 

4 ill 

5 0 
4 6 

6 19 
4 8 

4 4 
Nil 

6 5 

3 14 

5 1 

4 18 

5 8 
4 13 

15  1 

6 7 6 


8 

2 

0 

0 

7 

4 

11 

1 

11 

1 

7 
0 

8 
9 
8 


Unless  otherwise  stated,  all  shares  are  fully  paid. 


From  Manchester  Share  List. 
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SHAKE  LIST  OP  ELECTRICAL  COMPANIES.-  Oontinuid,) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIE8.-(a»»Unu«<f) 


Present 

Issne, 

NAME. 

Stook 

or 

Share, 

Dividends  for  the 
last  fonr  years. 

Closing 

Quotations 

Dec.  7th. 

Closing 

Quotations 

Dec.  14th. 

Business  done 
week  ended 

Dec.  14th,  1909. 

Rise  + 
or 

Fall  — 

* 

1905. 

1906 

1907. 

1908. 

HigneBt 

260,000 

Diok,  Kerr  & Co.,  1 to  260,000  

1 

10  % 

10  % 

10  % 

6 % 

1 — 

14 

1 - 14 

20/- 

805.000 

Do.  do.  6 % Cum.  Pref.,  1 to  805,000  .. 

1 

6 % 

6 % 

6 % 

6 % 

1 — 

14 

ll-  1% 

22/6 

2>/3 

+ 

271 ,030 

Do.  do,  4J  % Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  —108 

100 -103 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

8 % 

6 % 

6 % 

6 % 

121- 

131 

12f—  13f 

99,261 

Edison  & Swan  Utd.,  " A •'  shs.,  JB8  pd.,  1 to  99,261 

6 

41% 

44% 

24% 

Nil 

35 — 

3 J 

17,189 

Do.  " A ” shareB,  01— 017,189  .. 

5 

44% 

44% 

24% 

Nil 

1 — 

if 

V-  if 

807,895 

Do.  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

60  — 

71 

66  - 71 

67,720 

Do.  5 % Bnd  Deb.  Stock  Prov,  Certs,  all  pd. 

100 

5 % 

5 % 

5 % 

6 % 

81  - 

84  , 

81  — 84 

112,100 

Eleotrio  Construction,  1 to  112,100 

2 

Nil" 

Nil 

Nil 

Nil 

is- 

ill  - 1°S 

7/6 

Bl,890 

Do.  do.  7 % Cum.  Pref.,  1 to  81,890. . 

2 

7 % 

7 % 

7 % 

7 % 

14- 

l| 

14-  If 

25,000 

General  Eleotrio  Co.  (1900),  5 % Cam.  Pref. 

10 

6 % 

6 % 

6 % 

5 % 

8 — 

84 

8”-  84 

900,000 

Do,  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

83  — 

87 

83  — 87 

78,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ” 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

3 

1 

i-  4 

— 4 

96,000 

Greenwood  & Batley,  7 % Com.  Pref, 

10 

7 % 

7 % 

7 % 

io|- 

101 

lot-  iol 

80,000 

Do.  do.  6 % Mort.  Debs. 

100 

6 % 

6 % 

5 % 

6 % 

102  — 

103 

102  —1034 

40,000 

Henley’s  (W.  T.),  Telegraph  Works,  Ord,  .. 

5 

15% 

16  % 

16% 

15  % 

12  — 

12J 

12  - 121 

124 

12,7„ 

40,000 

Do.  do.  44  % Pref 

6 

44% 

44% 

44% 

44% 

54- 

54 

5 — 5g 

— 4 

160,000 

Do.  do.  4J  % Mort.  Deb.  Stook 

Stook 

44% 

44% 

44% 

44% 

104  - 

106 

104  —106 

60,000 

India-Rubber,  Gntta-percha  Telegraph  Works.. 

10 

10% 

10  % 

10  % 

10  % 

152  — 

164 

151 — 164 

i&ft 

87,600 

^Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

1- 

4 

3 7 

10,000 

t Do.  do.  Pref.,  fully  paid  .. 

10 

5 % 

6 % 

6 % 

5 % 

44- 

5 

44-  5 

600,070 

London  United  Trams.  (1901),  1 to  60,007  . . 

10 

8 % 

8 % 

3 % 

Nil 

14- 

24 

14-  24 

899,980 

Do.  do.  60,008  to  100,000 

10 

3 % 

8 % 

3 % 

Nil 

14- 

24 

14-  2J 

126,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

5 % 

6 % 

6 % 

3f% 

2i- 

21 

21-  2f 

1(881,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stook  . . 

100 

4 % 

4 % 

% 

4 % 

62  - 

65 

62  - 65 

634 

632 

6(782,062 

Metropolitan  Consolidated  

100 

2|% 

1% 

4% 

4% 

38J  — 

394 

384-  39 

404 

332 

— 1 

2,640,914 

Do.  Surplus  Lands 

100 

2|% 

2i% 

21% 

2§% 

6>  — 

67 

66  - £8 

674 

41 

8,286,000 

Do,  Distriot 

100 

Nil 

Nil 

Nil 

Nil 

17  J- 

17J 

17 1-  184 

181 

17g 

+■4 

B91,837 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

44% 

il- 

44 

4o—  14 

814,016 

Do.  do.  Defd. 

1 

Nil 

Nil 

Nil 

Nil 

A,— 

A 

600,000 

Do.  do.  6 % Cum.  Pref.  . . 

1 

5 % 

6 % 

5 % 

5 % 

fl- 

W 

14-  li 

15/9 

15/3 

696,600 

Do.  do.  44  % Deb.  Stook  Red, 

100 

44% 

44% 

44% 

44% 

93  - 

9o 

93  - 96 

951 

10,823,200 

Mexico  Trams  Co.,  Common  Stock 

T'» 

124  — 

126 

1231-1254 

124, 

— 4 

$9,000,000 

Do.  1st  Mort.  60-year  6%  Gld.  Bds. 

5 % 

91  — 

93 

91"—  93" 

921 

92 

246,500 

Potteries  Electric  Traction  

1 

4 % 

4 % 

4 % 

Nil 

4- 

246,500 

Do.  6 % Cum.  Pref 

1 

6 % 

6 % 

5 % 

5 % 

4- 

| | 

10/6 

10/3 

245,000 

Do.  44  % Deb.  Stook  

100 

44% 

44% 

44% 

44% 

84  — 

87 

84  — 87 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

15"% 

16% 

174% 

15  % 

344- 

36 

34  — 854 

35 

344 

— 4 

140,0001 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 

100 

4 % 

4 % 

4 % 

4 % 

101  — 

103 

101  —103 

1,000,000 

Underground  Electric  Railway,  5%  Prior  Lien  . . 

5 % 

100  — 

101 

IOO4—IOIA 

101 

1001 

+ 4 

2,800,000 

Do.  do.  44%  Bonds 

44% 

86  - 

88 

87  — 89 

4,900,000 

Do.  do.  6%  Income  Bonds 

30  — 

32 

32  — 34 

31 

32  £ 

4 i 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,668 

6 

Nil 

Nil 

10  % 

5 % 

1- 

4 

J-  4 

66,666 

Do.  6 % C.P.,  30,001  to  80,000  & 125,001  to  141.686 

1 

Nil 

6 % 

6 % 

'1- 

21 

i|-  21 

245,495 

Do,  % 1st  Mort.  Deb,  Stook  

4 % 

4 % 

4 % 

4 % 

72  - 

77 

72  - 77 

•• 

ELECTRICITY  SUPPLY  COMPANIES. 


16,000 
TO.OOO 
BO, 449 
9,661 
8 16,876 
80,000 
80,000 
eo.ooo 

446,786 

49,486 

176,000! 

70,696 

40.000 
100,000! 
800,000 

60.000 
60,000 

160,000 

40. 000 

65.000 
400,000! 

400.000 

80.000 
60,000 

480.600 
$ 1,160,000 

10,000 

10,000 

90.000 

16.000 
$1,876,000 

21,000 

90.000 

111.000 

70.000 
882,865 

100.000 

76,121 

286,000 
248,000! 
$ 1,000,000 
8,686,000 
$ 1,400,000 
$ 12,000,000 
260,000 
180,491 

181.600 
126,600 


10,862 

20,000 

60,000 

119,694 

100,000 

200,000 

40.000 

70.000 
160,000! 

12.000 
66,000 

120,000 

142,968 

224,620 

80,000 

60,000 

276.000 

808.000 

110,000 

81,279 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

Do.  do.  4}  % 1st.  deb.  stook  . . 

Brompton  &.Kens.  Eleo.  Lt.  Sap.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref, 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Eleotricity  Supply 

Do.  do.  do.  4J  % Cum.  Pref 

Do,  “ City  Undertaking  ” 44  % Cum.  Prf 
Do.  do.  4 % Deb.  Stook  Bed. 

Chelsea  Eleotrioity  Supply,  Ord. 

Do.  do.  4J  % Deb.  Stook  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001—110,595 
Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

Do.  6%  Db.  Stk 

Do.  44%  2nd.  Db.  Stk 

County  of  Durham  Eleotrioal  Power,  Ord.  . . 

Do.  do.  do.  6 % Pref, 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1—40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do.  do.  44  % Deb.  Stock 

Do.  do.  44  % 2nd.  Deb.  Stook 

Edmondson’s  Eleotrio  Corporation,  Ord.  Shares 
Do.  do.  6 % Cum.  Pref.  . . 

Do.  do.  44  % 1st  Mort.  Deb.  St 

Eleotrioal  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnd 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,009 
Do.  44  % 1st  Deb.  Stook 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  5 % Gold  Bnds.  . . 
Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  St 

London  Eleotrio  Supply  Corporation,  Limited,  Or( 
Do.  do.  do  6 % Pref. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Re 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  44  % Cum.  Pref,  1—71,106  . . 

Do.  44  % 1st  Mort.  Deben.  Stook 

Do.  84  % Mort.  Deoen.  Stock  Redem. 

Mexican  Electric  Light  Co..  6%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  St 

Do.  do.  6%  1st  Mtg.GoldBnc 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  De 
Newoastle-on-Tyne,  1 to  137,600 

Do.  5 % Pref.,  1 to  187.500  . . 

I North  Metropolitan  Electric  Power  Supply  Co. 

I 6 % Mortgages  (Red.),  Nos.  1 to  1,26 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810 

Do.  4 % Deb.  Stook 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Dob.  Stk.  Red.  ., 

St.  JameB’  and  Pall  Mall  Eleotrio  Light,  Ord. 

Do.  do.  7 % Pref.  20,081  to  40,08 

Do.  do.  84  % Deb.  Stook  Red, 

Smithfleld  Markets  Eleotrio  Supply,  Ord,  .. 

South  London  Eleotrio  Supply,  Ord.  ..  ‘ 

Booth  Met.  Eleo.  Lt.  & Power,  Ord.  ..  , . 

Do.  do.  7%  Pref.  .. 

Do.  do.  4}  % 1st  Deb.  Bt 

Urban  Eleotrio  Supply,  Ord 

Do.  do,  6%  Cum,  Pref. 

Do.  do.  44%  1st  Mort.  Db.  Btk.  Re 

Viotoria  Falls  Power  Co.,  Pref.  Nos.  1 to  8£8,000 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Pref.  Re- 

duced from  6%  Binoe  81st  Deo.,  1905) 


Presi  r.r 
Yiolo 
per  oet  t. 
£ 


6 0 0 

5 4 4 

4 7 5 
4 7 8 

Nil 

Nil  ] 

6 12  1 
6 19  1 

Nil 

10  1 0 
6 17  8 
4 12  0 

Nil 

6 10  8 

4 16  10 

5 17  8 


10 


3 9 

4 11 
1 3 
Nil 
0 0 

Nil 

Nil 

13  12  8 
6 3 1 
1 5 9 
4 0 11 
Nil 

6 10  11 
Nil 

6 3 1 
4 13  9 


5 7 6 


6 17  11 

5 3 6 

5 4 6 
8 18  1 
4 18  6 

6 1 2 


2 8 4 
6 1 3 


64% 

54% 

5|% 

54% 

41- 

4| 

41- 

4f 

100 

44% 

44% 

44% 

44% 

9l  - 

94 

91  - 

94 

5 

10  % 

10% 

10  % 

10  % 

7 - 

74 

7 - 

74 

72 

6 

7 % 

7 % 

7 % 

7 % 

7 - 

74 

7 - 

74 

7& 

100 

4 % 

4 % 

4 % 

4 % 

97  - 

ICO 

99  - 

102 

6 

6 % 

6 % 

5 % 

5 % 

3|- 

41 

3J- 

41 

6 

44% 

44% 

44% 

44% 

41- 

a 

44- 

4S 

5 

44% 

44% 

44% 

44% 

31— 

41 

84 

4* 

100 

4 % 

4 % 

4 % 

4 % 

98  - 

101 

98  - 

im 

6 

6 % 

44% 

44% 

44% 

b|- 

32 

84- 

38 

- 1 

Stook 

44% 

44% 

44% 

44% 

100  — 

103 

100  — 

103 

1001 

10 

6 % 

6 % 

6 % 

6 % 

104- 

102 

101- 

101 

log 

KVs 

+ h 

10 

6 % 

6 % 

6 % 

6 % 

m- 

121 

Uj- 

12  § 

6 % 

5 % 

5 % 

5 % 

121  - 

124 

121  - 

121 

166 

44% 

44% 

44% 

44% 

100  — 

103 

100  — 

108 

5 

4 % 

4 % 

2 % 

14- 

2 

ij- 

2 

6 

6 % 

5 % 

5 % 

5 % 

22- 

8f 

22- 

31 

. , 

Stock 

6 % 

934- 

95* 

935  — 

964 

10 

5 % 

5 % 

5 % 

6 % 

74- 

8 

74- 

8 

10 

6 % 

6 % 

6 % 

6 % 

log- 

U4 

log- 

Hi 

. . 

44% 

at 

44% 

44% 

105  — 

108 

105  — 

108 

1051 

Stook 

44% 

44% 

44% 

93  — 

101 

98  - 

101 

6 

4 % 

Nil 

Nil 

Nil 

b— 

4- 

& 

5 

6 % 

8 % 

Nil 

Nil 

4- 

3 

£— 

5 

10/74 

+ & 

100 

44% 

44% 

44% 

44% 

57  — 

60 

57  — 

60 

$500 

5 % 

91  — 

94 

91  - 

94 

6 

54% 

54% 

64% 

64% 

It- 

4§ 

42- 

42 

6 

6 % 

6 % 

6 % 
44% 

b % 

5 8 

4I  — 

bg 

100 

44% 

44% 

44% 

97  - 

100 

97  - 

100 

6 

9 % 

« % 

84% 

84% 

H- 

71 

61- 

71 

5 % 

101  - 

103 

101  - 

103 

1024 

5 

10  ° 

6 

10  % 

10  % 

8 % 

7 — 

74 

7 - 

74 

Stock 

4 «? 

6 

4 % 

4 % 

4 % 

95  — 

98 

95  — 

98 

8 

4 3 

6 

4 % 

24% 

3 % 

1 J 

2 

ig- 

2 

6 

6 9 

6 

6 % 

6 % 

6 % 

54 

4 2 — 

64 

Stock 

4 9 

44% 

44% 

4 % 

92  - 

95 

92  - 

95 

6 

10  9 

8 % 

64% 

6 % 

3J- 

41 

£2- 

4g 

33/14 

80/- 

6 

449 

6 

44% 

44% 

44% 

— 

6 

4«- 

5 

. . 

449 

44% 

44% 

44% 

106  — 

109 

106  - 

109 

Stook 

849 

8 

84% 

84% 

34% 

834- 

864 

834  - 

864 

6 3 

'0 

6 % 

5 % 

6 % 

81  - 

83 

8t  — 

63 

82 

$100 

84% 

69  - 

71 

694- 

714 

701 

+ 4 

Stock 

, # 

7 % 

101  — 

105 

101  - 

105 

103 

101 J 

6 % 

85  — 

87 

86  — 

87 

80 

166 

149 

44% 

44% 

44% 

98  - 

100 

98  - 

100 

5 

8 4 

8 % 

8 % 

24% 

4 — 

44 

4 — 

44 

6 

6 9 

6 % 

6 % 

5 % 

4 — 

44 

4 — 

44 

100 

98  — 

100 

93  — 

100 

10 

74% 

74% 

74% 

7 % 

121- 

131 

64 

121- 

131 

6 

7 % 

7 % 

7 % 

6 — 

G - 

64 

100 

4 % 

4 % 

4 % 

4 % 

95  — 

98 

95  - 

98 

1 

24% 

6 % 

8 % 

14- 

12 

14- 

18 

1 

6 % 

6 % 

6 % 

6 % 

6 % 

u- 

1& 

i.&- 

1h7, 

100 

6 9 

6 % 

6 % 

103  — 

100 

103  — 

10b 

s 

1249 

10  % 

10  % 

10  % 

84- 

9 

84- 

p 

6 

7 9 

7 % 

7 % 

7 % 

7 — 

74 

7 — 

74 

100 

8 « 

84% 

34% 

34% 

84  — 

88 

84  — 

88 

6 

4 9 

rff] 

Nil 

Nil 

11s- 

O 3 

18- 

24 

40/- 

- 1 

4 

4 9 

8 % 

4 % 

5 % 

— 

8 

22- 

b 

1 

249 

24% 

24% 

24% 

I'fl — 

\n 

Tfl — 

l1* 

1 

7 9 

7 % 

7 % 

7 % 

— 

1,4,- 

100 

449 

44% 

44% 

44% 

100  — 

103 

100  - 

103 

6 

6 « 

5 % 

6 % 

6 % 

2- 

2 

8- 

2 

6 

6 9 

6 % 

6 % 

5 % 

11- 

U 

ii- 

ii 

•• 

100 

449 

44% 

44% 

44% 

744- 

734 

714  - 

784 

1 

6 % 

l- 

1- 

4* 

6 

13  9 

6 

“MS 

10  % 

10  % 

82- 

82 

84- 

88 

1 

5 9 

6 

44% 

44% 

6 — 

64 

5 — 

64 

62 

— 


6 15 
4 13 
6 13 

4 13 

3 18 

5 17 

4 14 

6 6 11 
8 19  3 

6 4 
i 7 
6 11 
4-12 
4 0 

7 
0 

8 

4 

5 

7 10 
3 4 
9 1 
Nil 
Nil 

7 10  0 
6 6 6 
6 12  10 
4 13  0 
4 10  0 
6 13  4 

4 17  1 

5 4 1 
1 8 


8 11 


17 

4 3 
11  3 
10  0 
2 7 
0 11 
0 6 
4 17  11 
6 13  4 
6 14  11 

4 10  0 
2 15  1 

5 10  2 


5 6 

6 7 
4 1 

4 18 
6 19 
4 14 


6 7 0 

5 11  1 
8 19  7 

Nil 

6 13  4 

4 8 11 

6 17  a 

4 7 6 
25  6 8 
11  5 4 

5 14  8 
5 6 8 
5 12  8 


4 1 11 


Unless  otherwise  Btated,  all  shares  are  fully  paid, 


♦ Quotations  od  Liverpool  Stook  Exchange, 


= 


Bank  rate  of  Dlsoount  44  per  cent.,  December  9th,  1909. 
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ELECTRIC  TRAMWAY  COSTING  AND 
STATISTICS. 


In  the  case  of  an  undertaking  which  generates  its 
own  current,  a statement  of  power-station  statistics  and 
generation  costs  may  be  prepared  in  accordance  with 


[COMMUNICATED.] 


( Concluded  from  page  953.) 

The  introductory  page  deals  with  the  revenue  receipts  and 
expenditure,  the  second  page  with  the  revenue  expenditure 
in  detail,  both  for  the  same  period,  and  the  final  page  with 
statistics.  The  receipts  are  abstracted  daily  from  the  way 
bills  into  the  Traffic  Summary  boob,  which  is  in  the  usual 
form,  and  from  which  a daily  return  (Schedule  10)  is 

Schedule  10. 

Daily  Return  of  Receipts  for .19  . 

Below  are  particulars  of  receipts  for  the  above  date.  I have 

to-day  paid  into  the  Bank  to  the  credit  of  the 

Company  £■ 

State  of  weather 

State  of  weather  corresponding  day  of  previous  year 

Date.  Manager. 


Route. 

Total 

Receipts. 

Receipts  per 
car-mile. 

No.  of 
cars. 

Miles 

run. 

i Total  No.  of  1 
! passengers. 

Remarks. 

Traffic  Receipts. 

Sundry  Receipts. 

Total 

Corresponding  day 
of  previous  year 

0 

Increase  _ 
Decrease 

prepared  of  the  receipts  taken  and  the  amount  paid  into  the 
bank,  for  the  information  of  the  head  office.  The  payments 
into  the  bank  of  traffic  receipts  are  debited  in  the  cash  book 
from  this  return,  the  entries  being  posted  to  the  credit  of  a 
traffic  receipts  account.  All  receipts  are  banked,  and  any 
difference  that  there  may  be  at  any  time  between  the  sum 
banked  and  the  sum  received,  is  accountable  for  by  the  traffic 
manager.  A weekly  return  of  receipts  may  be  prepared  in 
the  form  of  Schedule  1 1 . 

Schedule  11. 

Statement  of  Receipts  for  the  week  ended 19  . 


Schedule  12. 

Details  and  appropriations  of  Stores  charged  to  Capital 
for  the  ended 19  • 


Date. 

Details  of  issues  and  work  done. 

Capital  Account 
to  be  charged. 

Summary  op  Capital  Expenditure. 

(Accounts  to  be  debited.) 

Power  house  buildings  ...  ...  ...  £ 

Other  buildings  

Permanent  way  

Cars  and  car  equipments 

Engines  and  boilers 

Dynamos,  exciters,  &c. 

Other  machinery,  instruments,  &c. 

Accumulators... 

&c.,  &c.  

Total  as  per  details  above 

Similar  statements  are  provided  in  respect  of  Wages,  Salaries, 
and  Petty  Cash. 

Schedule  13,  the  method  of  preparation  bemg  similar  to 
that  already  described.  In  the  case  of  a combined  under- 
taking— i.e.y  tramways  and  lighting — the  accounts  of  the 
tramway  and  lighting  sections  must  be  kept  distinctly. 
Where  there  is  no  public  or  private  lighting  the  cost  of 
generation  is  practically  the  cost  of  the  current  supply  to  the 


Schedule  13. 

Power-Station  Statistics  and  Generation  Costs. 
For  the  ended 


(L)  Power-Station  staiistics. 

Plant  installed  

Condensing,  partially  condensing,  or  non-condensing 


3.  Maximum  demand  on  power  station 

Units  generated  X 100 

4.  Station  load  Capacity  oi  power  etatiou  m kw. 

factor  . x 24  X number  of  days  repre- 
sented by  the  return 

_ , Units  generated  X 100 

5‘  RroaadinfLtPoran  Aiapacity  oi  plant  run  m kw. 

X hours  run 

6.  Price  of  coal  or  other  fuel  delivered  ... 

7.  Number  of  pounds  of  fuel  per  unit  generated 

8.  Units: — 

I.  Generated  

II.  Used  in  station  

III.  Sent  out  


% 


% 


For  corres- 
ponding 
period  of 
previous  year. 


Route. 


c.  _ a a> 

- u 

c 3 eC  j-  C 

- — if  q,  o 

a,  ■■  2 s i,  X 

6!  | 


For 

week  ended 


Increase. 


Decrease. 


£ :s  S 1 5 J £ 

S ! S E 1 g a 3?  S 
S - ; S.  - 
< £ 8 * < 


2 St 

**s 


2>  a c 

^ £ C 
ee  i< 
P 


- 2 ^ , «> 

- <=.  I 3 < S4  c 

1 P ' X 4/  £ a> 


Traffic 

Recf.ipts 


Sundry 

Receipts 


Total  . . 


State  of  weather— Tliis  year. 

Last  year, 


Schedule  13. 


(2)  Generation  Costs. 


• 

a 

2 

*3  ■ 

Description. 

S 

o 

H 

* 

< 

Coal  or  other  fuel  .'. 

1 

Oil.  waste,  water  and  engine  room 

Wages 

Salaries 

.. 

Repairs  and  maintenance — 

Power  station 

wages  . . 

buildings 

materials 

Engines  and  boilers 

wages  . . 
materials 

Dynamos,  exciters, 
&c. 

wages  . . 
materials 

Other  machinery, 

wages 

instruments 

materials 

Accumulators,  Ac. 

wages  . . 
materials 

Sundries 

Total  .. 

"1 

Per  unit 
generated. 


Per  unit 
aent  out. 


■a  * 
H & 


2 « a 

h;. 


Jw 


a 

S 

9 

CC 


It  will  be  seen  that  a column  is  provided  in  each  of  the 
statements — viz.,  stores,  wages  and  salaries  for  allocations 
to  capital.  Petty  cash  is  similarly  treated.  Details  of  the 
capital  expenditure  included  in  the  schedules  are  furnished 
in  the  form  given  in  Schedule  12. 


nndertaking.  It  will  be  seen  that  the  cost  statement  is  of  a 
continuous  nature,  and  that  subject  to  any  necessary  adjust- 
ments it  should  agree  fairly  closely  with  the  actual  profit  and 
loss  of  the  undertaking  for  the  financial  year.  There  may  be 
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of  course  an  odd  number  of  days  or  weeks  at  the  end  of  the 
year  for  which  a return  will  be  necessary.  In  the  event, 
however,  of  an  undertaking  combining  the  simultaneous 
characteristics  of  promotion,  construction  and  running  or 
operation,  as  it  often  does,  there  is  frequently  much  expendi- 
ture, the  allocation  of  which  is  not  determined,  and  much 
that  is  not  ascertainable  until  after  the  termination  of  the 
year,  and  to  that  extent,  at  any  rate,  the  profit  and  loss 
account  in  such  cases  will  differ  from  the  Cost  Returns. 
Expenditure  and  Income  may  be  plotted  in  the  form  of  a 
graph,  and  though  it  may  be  nice,  it  is  only  of  theoretical 
importance  and  hardly  worth  the  labour  which  its  prepara- 
tion involves. 

Such  costing  and  statistics  are  frequently  of  assistance, 
directly,  or  indirectly,  in  the  consideration  of  proposals  sub- 
mitted from  time  to  time,  which  have  for  their  object  the 
establishment  of  electric  tramway  systems,  and  it  may  be 
interesting  to  notice  briefly  some  of  the  investigation 
and  promotion  considerations  which  precede  the  creation 
and  consequent  inauguration  of  electric  tramway  under- 
takings. That  there  is  buj,  little  new  tramway  ground 
to  prospect  in  this  country  is  readily  admitted,  with 
the  result  that  some  promoters  of  tramways  have  turned 
their  attention  abroad  in  search  of  pastures  new  for  the 
purpose  of  exploiting  the  prima  facie  objects  of  the  under- 
takings with  which  they  claim  association,  whilst  others 
have  in  view  possibly  not  so  much  tramway  enterprise  as 
the  necessity  for  creating  promotion  profits,  with  a view  to 
the  restoration  and  display  of  attractive  credit  balances  on 
revenue  account. 

Population  and  Passenger  Traffic. 

One  of  the  primary  factors  which  may  be,  considered 
under  this  sub-title  is  the  number  of  passengers  that  are 
likely  to  be  carried  on  the  lines  proposed.  Premising  that 
the  population  of  our  hypothetical  scene  of  operation 
numbers  100,000  inhabitants,  we  may  obtain  some  guidance 
from  the  experience  of  existing  undertakings,  and  with  a 
view  to  adopting  such  experience,  select  a number  of 
instances  containing  as  nearly  as  possible  the  elements  of 
similarity  of  population  to  be  served,  as  well  as  of  general 
conditions,  or  we  may  take  a larger  number  of  instances  of 
a promiscuous  nature,  with  varying,  and  in  some  particulars 
little,  semblance  of  similarity,  and  reduce  them  to  a com- 
parative denominator,  which  obviously,  however,  will  not 
enable  us  to  arrive  at  a result  as  reliable  as  the  former, 
though  it  may  be  sufficiently  accurate  for  all  practical  pur- 
poses. We  may  proceed  thus  : — 

No.  of  passengers  ,T  . . 

carried  in  each  year  = ^°‘  ^arned  per 

l-opul.uoa  capita  of  population, 

and  if  we  feel  inclined  to  compute  the  mean  of,  say,  half-a- 
dozen  instances,  letting  each  instance  be  denoted  by  au  a„ 
and  so  on,  we  may  do  so  by — 

v'  O,  x a2  ...  X a6). 

To  arrive  at  a still  more  reliable  estimate  we  may  of  course 
take  the  mean  of  each  selected  instance  over  a corresponding 
Dumber  of  years,  and  the  final  mean  of  the  ascertained 
results. 

This  figure  representing  per  capita  of  population  having 
been  carefully  extracted,  let  it  be  50,  and  the  town  being 
one  of  100,000  inhabitants,  we  should  be  reasonable  in 
asserting  that  the  probable  number  of  passengers  per  annum 
would  be  5,000,000,  viz.  (100,000  x 50). 

Car-Miles. 

The  next  convenient  matter  is  that  of  car-miles,  and  here, 
iulrr  c dir r,  some  of  the  governing  incidental  considerations 
are  : ( a ) location  and  distribution  of  population  : (b)  service 
to  be  rendered  ; (/•)  mileage  of  routes  ; (d)  speed  of  cars  ; 
09  daily  working  hours.  Let  us  assign  to  (/,),  (c),  ( d ) and 
(e)  the  following  data,  viz  , 10  minutes,  12  route  miles,  10 
miles  an  hour  and  10  hours  respectively. 

A speed  of  10  miles  an  hour  means  that  the  outward  and 
return  journeys  of  24  miles  would  occupy  2'40  hours  or 
100  miuutes,  and  a 10-minute  service  would  require  the 
daily  use  of,  say,  10  cars  (100  -£-  10).  With  the  aid  of 
there  figures  of  10  oars,  12  route-miles  and  10  daily 
operating  hours,  wc  obtain  the  number  of  cur-miles  per 


diem,  which  is  3,072  (10  x 12  x 10),  and  multiplying 
this  number  by  365,  we  are  in  possession  of  1,121,280 
car-miles  per  annum.  On  the  other  hand,  we  may  extract, 
in  the  manner  described  in  the  previous  section,  from  our 
selected  instances  the  number  of  car-miles  run  per  capita  of 
population,  and  adopt  the  mean  of  the  two  methods.  That 
is  to  say — 

1/  Car-miles  obtained  Car-miles  obtained  by  number 
per  capita  of  x of  cars  in  daily  use  x route 
population.  mileage  x number  of  daily 

operating  hours  x number 
of  days  per  annum. 

Annual  Earnings. 

The  annual  revenue  may  be  estimated  by  (a)  taking  from 
each  selected  instance  the  average  fare  per  passenger  carried 
in  each  year  over  a specific  number  of  years,  then  the  mean 
of  the  years,  of  each  instance,  and  finally  the  mean  of  all 
the  instances  chosen,  viz.  : Supposing  three  instances  over  a 
period  of  three  years,  a,  b and  c.  Now,  the  mean  in 
instance  a is — 

Passenger  earnings  Average  earnings  per 

Total  No.  of  passengers  earned  passenger  carried. 

Let  the  average  earnings  per  passenger  carried  be  repre- 
sented by  r,  then  we  have  as  the  mean  of  instance  a for  a 
period  of  three  years — 

v7  r x r x r. 

And,  finally,  let  the  mean  of  each  instance  over  a period  of 
three  years  be  denoted  by  s,  we  have  as  the  mean  of  all  the 
instances — 

V S X S X s. 

AVe  thus  arrive  at  the  estimated  receipts  per  passenger  and 
multiplying  the  figure  which  we  may  assume  for  the  purpose 
of  our  illustration  as  lT5d.  by  the  estimated  number  of 
passengers,  we  arrive  at  our  calculated  annual  revenue  from 
the  conveyance  of  passengers,  viz.  : £23,958  6s.  8d.,  say, 
£24,000. 

(b)  In  a similar  manner  we  may  exercise  a check  upon 
this  result  by  dividing  into  the  passenger  earniDgs  the  number 
of  car-miles  which  will  afford  us  the  earnings  per  car-mile, 
which,  multiplied  by  the  estimated  number  of  car-miles, 
provides  the  probable  yearly  revenue  from  passenger  transport 
only,  i.e.,  exclusive  of  receipts  from  potential  parcels  traffic 
and  other  sources. 

Annual  Revenue  Expenditure. 

We  can  base,  of  course,  our  estimate  upon  the  experience 
of  similar  undertakings,  or  we  may  enter  into  detail  and 
compute  the  local  salaries,  wages  of  conductors  and  motormeD, 
inspectors,  storekeepers,  power  station  staff,  repairs  and 
maintenance,  and  other  inevitable  items  of  expenditure  of 
tramway  undertakings,  not  omitting  such  head  oflice  charges 
as  directors’  fees,  rents,  salaries,  &c.,  and  any  periodical  sums 
which  may  be  payable  to  the  Government  or  the  municipality 
under  the  contemplated  concession,  and  last,  but  not  least, 
in  many  cases  the  exchanges.  For  all  practical  purposes, 
however,  we  shall  find  that  a percentage  of  tramway  receipts 
will  be  sufficiently  accurate,  and  this  ratio  we  may  take  for 
the  purpose  of  our  illustration  as,  say,  60  per  cent. 

Capital  or  Construction  Expenditure. 

This  is  a matter  entirely  for  the  engineer,  who  will  be 
required  to  take  into  consideration  physical  conditions,  cost 
of  materials  and  labour,  Customs  duties,  and  many  other 
points  which  will  arise  in  .the  course  of  preparing  the  data 
for  his  estimate.  With  the  view  of  completing  our  illus- 
tration, however,  we  shall  assume  that  our  hypothetical 
system  of  1 2 route  miles  is  partly  of  single  and  partly  of 
double  track,  and  that  the  estimated  cost,  including  power 
station,  cai-sheds,  cars,  &c.,  is,  say,  £1 1,000  per  route-mile, 
which  will  make  the  initial  cost  of  construction  and  equip- 
ment £132,000.  Adding  to  this  sum,  say,  £5,000  for  pre- 
liminary expenses,  our  capital  expenditure  may  be  expressed 
as  £137,000. 

Assembling  the  results  at  which  we  have  arrived,  we 

have  — 
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(а)  Estimated  annual  income,  say  £24,000 

(б)  Estimated  annual  expenditure,  60  per  cent,  of  (a)  14,400 

£9,600 

Depreciation,  41.  per  car-mile  on  1,121,230 

car-miles...  ...  ...  ...  ...  £2,336 

5 per  cent,  on  capital  6,850 

Carry  forward  ...  ' ...  ...  ••• 

£9,600 

The  depreciation  allowance  is,  of  course,  insufficient, 
whilst  the  5 per  cent,  return  is  but  a miserable  yield  if  the 
capital  takes  the  form  of  the  ordinary  or  preference  descrip- 
tion, and  consequently  the  carry  forward  is  paltry. 

There  are  at  least  two  points  to  bear  in  mind  as  between 
the  lessor  and  lessees,  the  description  of  which  should  be 
free  from  ambiguity  in  the  concession.  They  are  (1) 
adequate  provision  for  depreciation  on  the  part  of  the  lessees 
in  addition  to  ordinary  repairs  and  maintenance,  and  (2)  if 
the  undertaking  may  be  taken  over  as  a going  concern,  it 
should  be  expressly  stipulated  in  the  concession  that  the 
liabilities  will  be  borne  by  the  lessors,  inasmuch  as  they  are 
included  in  the  assets  whose  value  will  be  paid  for  in  the 
valuation.  If  such  a stipulation  be  omitted,  the  probability 
is  that  the  authority  will  have  to  pay  the  liabilities  as  well 
as  the  agreed  amount  for  the  assets. 

"Where  no  reasonably  comparative  instances  are  available 
the  estimate  naturally  will  be  much  more  approximate  in  its 
results  ; but  on  the  lines  indicated  it  can,  with  such  other 
considerations  as  a local  study  of  each  proposition  suggests 
to  the  experienced  investigator  or  prospector,  be  framed  with 
such  an  approach  to  safety  as  will  be  sufficient  to  enable  at 
any  rate  a fairly  accurate  opinion  to  be  expressed  upon  it. 

The  average  earnings  per  passenger  or  per  car-mile  of 
foreign  undertakings  are  productive  of  much  variety,  hor 
the  year  1907  the  earnings  of  that  ably  managed  under- 
taking, the  Lisbon  Electric  Tramways,  Ltd.,  consisting  of 
traffic  and  sundry  receipts,  but  excluding  revenue  derived 
from  investments,  transfer  fees,  &c.,  exceeded  1,472  contos 
of  reis,  which  at  par  gives,  roughly,  an  average  of  1*77 
per  passenger  carried.  A slight  reduction,  however,  is 
necessary  in  making  allowance  for  the  exchange  at  the  rate 
of  valuation  adopted  for  the  conversion  of  the  currency 
credit  balance  of  the  local  profit  and  loss  account.  After 
deducting  Lisbon  working  expenses,  amount  payable  to  the 
Camara  de  Lisboa,  and  expenditure  under  the  lease  from 
the  Companhia  Carros  de  Ferro  de  Lisboa,  from  whom  the 
present  company  leases  the  undertaking,  which  includes 
i interest  and  amortisation  due  on  the  debentures  of  that 
company,  there  is  a credit  balance  on  the  local  profit  and 
loss  account  of  552,560‘993  rs.,  which  at  par  gives  approxi- 
mately a little  over  7d.  as  the  average  receita  por  trem 
kilometro. 

With  regard  to  the  undertaking  of  the  Companhia  Carros 
de  Ferro  do  Porto  (Sociedade  Anonyma  de  Responsabilidade 
Limitada),  which  is  owned  locally,  the  receitas  de  exploracao 
— that  is,  tramway  receipts  proper — excluding  dividendo  de 
accoe3  em  carteira  and  materiaes  vendidos,  amounted  to 
449  : 1828444  for  the  same  year,  which,  with  the  income 
from  the  two  sources  named,  make  a total  of  452  : 6438524. 
Os  resultados  da  exploracao  na  Antiga  rede  e na  Linha  de 
Gaya  give  about  172  rs.  as  the  recita  por  trem  kilometro.  In 
analysing  the  expenses  and  other  details  of  this  undertaking, 
however,  the  Ganhos  e Perdas  requires  some  adjustment.  I or 
instance,  the  receita  liquida  em  1907  must  be  omitted,  which 
is  merely  the  difference  between  the  receitas  de  exploracao 
and  despezrs  de  exploracao,  and  substitute  therefor 
449  : 1828444  aa  already  indicated,  whilst  on  the  deve  side 
to  the  individual  despezas  shown  must  be  added  the  despe/.as 
de  exploracao,  &c. 

A statistic  that  is  sometimes  useful  for  check  and  com- 
parative purposes  is  the  average  receipt  per  oar  per  day.  It 
is  sometimes  calculated  by  dividing  into  the  average  receipts 
per  day  for  the  period  the  result  of  car-hours  divided  by 
operating  hours. 


Bishop's  Stortford  Electric  Lisrlitinj?. — The  I’.D.C. 

is  applying  tor  powers  to  purchase  the  Bishop  s Stortford  and  Dis- 
trict Gas  Co.’s  undertaking ; also  for  an  extension  of  time  for 
laying  electric  light  mains  under  1905  order. 


THE  LOADING  OF  TELEPHONE  CABLE 
CIRCUITS.* 


By  A.  W.  MARTIN. 


( Continued  from  page  955.) 

It  is  well  known  that  in  any  circuit  where  the  impressed 
voltage  iB  periodic,  and  a simple  harmonic,  if  V represent  the 
instantaneous  value  of  the  voltage  after  time  /,  and  if  v„4 
represent  the  maximum  value  to  which  the  voltage  rises, 
then — 

v = v,„  sin  pt, 

,l ' = v v„,  cos  pi, . 


and 

but 


dt 


p vm  cos  pt  = p Vm  sin  (90  + pt), 

= i p v,„  sin  pi, 

= ip  v, 

where  i represents  v/  — 1 and  indicates  the  rotation  of  the 

quantity  to  which  it  is  attached  through  90°.  So  that — 

(l  v • 

= I p v. 

dt  ' 

Similarly  it  may  be  shown  that — 

d c 


dt 


— / p c. 


Inserting  these  values  in  the  equations  (1)  and  (2)  for 


and  respectively - 

dx  dx 


or, 


d v 

dx 
d G 
dx 
d X 
dx 
d C 
dx 


= C R + i p L C, 
= vs  + ip  K V, 

= (R  + i V !■)  c, 
= (s  + /'  p k)  v. 


(3) 

(0 


The  quantity  r + ip  l is  an  impedance , and  if,  as  stated 
above,  i indicates  the  rotation  of  magnitude  through  90°, 
then  the  expression  may  be  represented  by  a right-angled 
triangle  as  shown  in  fig.  5,  where  I denotes  impedance  ; so 
that — 

I = R -j-  i j)  L» 

or  I = s/R*  + ]d  i'2. 

The  quantity  s + i p K is  the  reciprocal  of  an  impedance, 
and  is  called  the  admittance.  It  also  may  be  represented  by 


Fig  5. 


a right-angled  triangle,  as  shown  to  the  right  in  fig.  5,  where 
it  is  indicated  by  a.  In  this  case — 

A = s + ip  K, 

or  a = \/  s*  + p'1  k*. 

Putting  i = R + i P D, 

and  a = s + i p k 

in  the  equations  (3)  and  (4) — 


. . . 

...  (5) 

and 

dC  AV.  . . . 

dx 

* A paper  read  before  the  Institution  of  Post  Office  Electrical 
Engineers  on  January  11th  and  February  8th,  1909. 
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These  equations,  (5)  and  (6),  show,  for  any  element  of  the 
loop,  how  the  difference  of  potential  between  the  wires 
Varies,  and  how  the  current  strength  changes.  To  determine 
how  the  voltage  and  current  strength  vary  with  the  distance 
from  one  end  of  the  circuit,  it  is  necessary  to  differentiate 
again  with  respect  to  distance.  It  will  be  convenient  to 
take  any  distance,  x,  from  the  receiving  end  of  the  circuit — 
say,  that  shown  in  fig.  2 — because,  as  this  distance  increases, 
both  voltage  and  current  strength  increase,  and  the  use  of 
negative  signs  is  avoided.  Thus — 


d'2  v _ d c 
dx2  1 dx  ’ 


and  S!!±.  = A 


dx~ 


(i  X 


Inserting  the  values  for  r\V  and  ^ ' shown  in  equations 

dx  dx 


(5)  and  (6)  — 


d2  v 
dx 2 

d2  c 

172 


= I A V, 


= I A C. 


Let  I A = ft2. 


.,  d2  v „ 
then  — «2 


dx2 


a 2 v, 


, d2  c 

and  — - = a2  c. 

dx1 

Both  of  these  equations  are  of  the  form — 

d 2 y 2 

~dx2  = a~  V' 


and  from  earlier  considerations  it  is  concluded  that  the  solu- 
tions are — 

V = M bax  — K6  fff, 

c = M e ax  — n e~ax. 


As  both  v and  c vary  in  the  same  way,  it  is  only  necessary 
to  consider  one  of  them.  Let  it  be  v. 

Taking  a particular  point  in  the  circuit,  it  will  be  seen 
that  the  nearer  it  is  to  the  sending  end,  or  the  greater  x 
becomes,  the  greater  will  be  the  term  m eax,  and  the  less  will 
be  n e~nx.  The  latter  term,  in  fact,  represents  the  reflected 
wave  or  impulse  from  the  receiving  end.  It  will  be  assumed 
that  x is  so  great  that  n e ax  becomes  negligible  or,  in  the 
alternative,  that  there  is  no  reflection  ; in  which  case — 

V = M bax. 

All  the  following  results  will,  therefore,  be  understood  to 
apply  only  to  the  case  where  the  whole  energy  received  at  the 
end  of  the  circuit  is  absorbed.  In  Part  II  will  be  found  the 
description  of  a means  of  practically  determining  what  is  lost 
by  terminal  reflections,  &c. 

The  distance  x has  been  taken  as  that  between  the  element 
under  consideration  and  the  receiving  end  of  the  circuit.  To 
express  the  results,  already  obtained,  in  terms  of  the  distance 
from  the  sending  end,  it  is  only  necessary  to  put  x = m — d 
where — 

m = total  length  of  circuit  in  .miles, 
d = distance  of  the  point  from  sending  end,  in  miles. 

Taking  V = m tax, 

then  v = m e" (m— ^ 

= m e""1 . e~ad. 

Now,  at  the  sending  end  itself,  d = 0,  so  that  v then 
equals  M t""'.  In  other  words,  M eUm  is  the  voltage  at  the 
sending  end.  Let  this  be  represented  by  v0;  then — 

V = V ad (7) 

It  has  been  stated  that  a2  = i a,  ro,  therefore,  ft.  = s/Ta. 
But  any  quantity  such  as  a2  may  be  written  equal  to  the 
sum  of  two  other  squares  ; thus — 

ft2  = ft2  + a2  = i a, 
and  since  a is  at  right  angles  to  ft, 

ft  = ft  -)-  i a. 


Inserting  this  value  for  a in  equation  (7)  — 

V = v0  e~  W + fa)  d, 

= V0e~  Pd  . e~  iad  . . . (8) 

The  factor  e P d represents  a decaying  quantity,  and 
indicates  the  way  in  which  the  difference  of  potential  between 
the  wires  of  the  loop  decreases  with  the  distance  d from  the 

sending  end;  but  e~ladis,  of  a different  nature.  By 
Be  Moivre’s  theorem  — 


. g—  i a.  d 


— cos  ad  — i sin  a d, 


so  that  V = ,v0  e P d(co&  a d — i sin  a d). 

It  is  known  that  any  quantity  multiplied  by  cos  « d + 
i sin  a d i3  advanced  by  an  angle  a d in  a positive  direction, 
and  that  one  multiplied  by  cos  ad  — i sin  « d is  retarded 
or  turned  through  an  angle  « d in  a negative  direction.  The 

meaning  of  v = v0  T P d (cos  a d — i sin  a d)  is,  there- 
fore, that  the  difference  of  potential,  v,  between  the  wires  of 
the  loop  at  distance  d from  the  sending  end  is  v0e~Pd 
where  v0  is  the  difference  of  potential  at  the  sending  end  ; 
and  v lags  behind  v0  by  an  angle  a d. 

It  is  scarcely  necessary  to  emphasise  the  fact  that  the 
greater  the  distance  d,  the  greater  will  be  the  lag.  It  will 
also  be  clear  that,  as  the  distance  from  the  sending  end  is 
increased,  a point  will  be  reached  at  which  the  voltage 
between  the  wires  is  one  complete  cycle  or  period  behind 
that  impressed  at  the  sending  end.  Now,  from  the  fact 
that  the  phase  changes  uniformly  with  the  distance,  it  follows 
that  the  waves  are  travelling  along  the  circuit  with  a constant 
velocity,  and  if  at  distance  d the  phase  has  been  delayed 
by  one  period,  then — 

ad  = 2 7r, 

and  d = 

a 

Suppose  that  / complete  periods  have  been  passed  through 
by  the  f.  m.k.  at  the  sending  end,  then  / — 1 periods  will 
have  bjen  passed  through  by  the  difference  of  potential  at 
the  distance  d where  the  phase  is  one  cycle  in  arrear.  Ob- 
viously, the  time  taken  for  a wave  to  reach  the  point  at 
distance  d is  the  same  as  that  occupied  by  one  period.  The 
velocity,  v , of  the  waves  is,  therefore,  shown  by — 

\ 2*- 


where  t is  the  time  of  one  period.  Iff  there  be  /periods  per 
second,  then  t = — — . 


So  that 


v = 


2 7T  f 
a 


also  wave  length  = A = 7P^0C— V- 
periodicity 

2 7 rf 

2 7 r 


A = 


f 


From  the  immediately  preceding  consideration,  it  will  be 
gathered  that  « is  a constant  which  determines  the  velocity 
with  which  the  waves  travel  along  the  circuit,  and  from 
equation  (8)  it  will  be  seen  that  ft  is  a constant  determining 
the  attenuation  of  the  waves  at  any  distance  d from  the 
sending  end. 

a is  therefore  called  the  velocity  constant. 
ft  ,,  „ attenuation  „ 

It  has  been  stated  that — 

ft2  = ft2  + o ’ = I A, 

where  i = ,/r2  + p2  l2, 

and  A = v/  s2  + ju2  K2, 

therefore  ft'2  + a2  = v/r2  +/2l2)  (s2  +y?2K2).  ...  (9) 
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Also  a = /3  + »«=n/ia, 

a?  — /33  — a3  -f-  2 i a fi  =*  I A, 

where  i = r + ip  l, 

and  A = S + ip  K, 

therefore,  fir  — «*  + 2 / « fi  =s  (a  + i />  l)  (s  + i />  1C), 

= Jl  S - / L K + 1 J)  (K  II  + S L). 

Iq  an  equation  like  this,  the  real  and  unreal  quantities  on 
the  one  side  are  equal  to  the  real  and  unreal  on  the  other, 
respectively  ; so  that  — 

fi3  — «2  = R S — Jr  h K (10) 

By  subtracting  equation  (10)  from  (9)  — 

2 a3  = s/  (it3  + p*  L2)  (8s  + />-  K3)  — (R  S — /r  L 1<), 

« = ^4  L V (R3  + p2  lr)  (S3  + f K2)  - (RS-  f L IC)],  (11) 

which  is  the  expression  for  the  velocity  constant. 

By  adding  together  equations  (9)  and  (10) — 

2 fir  = v/  (R3  -I-  / r L3)  (S3  + f K3)  + (R  S — f L K), 

fi  = v/  \ [ v^R3 + f L3  j(S3  + f K3)  + (R  S — p~  L K)],  (12) 

which  is  the  expression  for  the  attenuation  constant. 

These  expressions  for'  the  velocity  and  attenuation  con- 
stants were  given  by  Mr.  Oliver  Heaviside  ; see  page  400, 
Yol.  II,  “ Electrical  Tapers,”  Macmillan,  1892. 

(To  le  continued.') 
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Recent  Developments  In  the  Transmission  of  Electrical 
Energy. 

By  Pbof.  E.  W.  Mabchant,  D.Sc.,  Member,  and  E.  A. 
Watson,  M.Sc.,  Student. 

(. Abstract  of  ■paper  read  before  the  Institution  of  Electrical 
Engineeb8  at  Manchester,  November  30 lh,  1909  ) 


( Concluded  from  page  938.) 


Economic  Limits  of  Tbansmission. 

The  capital  charges  in  connection  with  hydro-electric  schemes  are 
by  far  the  most  important  in  determining  the  cost  of  generating 
eneigy.  The  running  charges  are  invariably  low.  In  the  Ontario 
Power  Co.’s  station  at  Niagara  the  whole  plant  of  50,000  k\v.  was  in 
charge  of  three  men  and  two  switchboard  operators.  At  Niagara, 
although  the  problem  of  conveying  the  water  to  the  station  only 
involves  the  boring  of  a short  tunnel,  and  the  plant  capacity  is 
large,  the  cost  was  given  at  from  £20  to  £30  per  hw.,  including 
the  transmission  line  ; it  was  a good  deal  higher  for  the  older 
stations  where  an  expensive  type  of  machine  with  a shaft  130  ft. 
long  between  turbine  and  generator  had  been  installed.  The  lowest 
figure  for  capital  expenditure,  including  transmission  line,  was 
£15  per  hw,  The  charge  for  the  transmission  line  is  usually  a 
very  serious  matter.  The  Ontario  Electric  Development  Co.,  for 
example,  sell  their  energy  at  Niagara  for  less  than  half  of  what 
they  charge  for  it  at  Toronto. 

One  of  the  most  interesting  points  about  the  transmission  line  is 
the  determination  of  the  most  economical  voltage  at  which  it 
should  be  worked.  Kelvin’s  law  is  based  on  the  condition  that  the 
total  charge  for  transmitting  energy  along  the  line  shall  be  a 
minimum,  but  a sounder  condition  to  apply  to  a transmission  line 
is  that  the  ratio  of  the  total  cost  of  transmitting  energy  to  the 
revenue  earned  shall  be  a minimum,  and  if  this  condition  is  applied 
we  find  that  the  cost  of  wasted  energy  must  be  equal  to  the  whole 
charge  for  interest  and  depreciation  on  the  transmission  line.  If 
we  assume  a cost  for  the  station  of  £30  per  kw.,  a load  factor  of 
50  per  cent.,  and  iaterest  and  depreciation  charges  12J  per  cent., 
the  cost  per  b.t.u.  will  beO‘261.  On  a 20,000-kw.  transmission, 
allowing  10  per  cent,  copper  drop,  the  cost  of  waste  energy  will 
correspond  with  a capital  charge  of  £120,000,  if  15  per  cent  is 
allowed  for  interest  and  depreciation  on  the  line,  or  a cap  tal 
charge  of  £800  per  mile.  The  cost  of  poles  and  insulators  on  an 
8,000-volt  line  will  be  about  £200  per  mile,  and  the  balance  will 
pay  for  a three-wire  line,  each  conductor  of  which  is  0 30  sq  in.  in 
area.  This  corresponds  fairly  closely  with  the  actual  section  neces- 
sary  to  give  a 10  per  cent,  drop — i «.,  0 35  in.  of  copper.  The  calcu- 
lation shows  that  the  use  of  these  voltages  is  economically  sou  ad, 
and  that  for  a transmission  of  200  miles  and  over,  a pressure  of  the 
order  of  100,000  volts  must  be  employed. 


The  second  factor  which  determines  the  sice  of  the  conductor  is 
the  working  pressure.  With  the  high  pressures  used  (as  is  shown 
above)  the  possibility  of  the  formation  of  a corona  and  the  loss  of 
considerable  energy  by  a brush  discharge  is  one  that  requires 
careful  consideration,  and  it  would  be  impossible  to  reduce  the 
section  of  the  conductor  used  for  the  transmission  below  that  for 
which  such  effects  are  produ  ied.  The  cost  of  insulators  is  a com- 
paratively small  item  in  the  total  cost  of  a pole-line,  and  the  work- 
ing voltage  is  settled  by  the  economic  considerations  detailed 
above.  Tne  common  practice  is  to  work  the  line  to  give  a known 
percentage  drop,  and  to  increase  the  voltage  on  the  line  as  the  load 
on  it  increases,  until  at  the  full  load  the  pressure  on  the  line  is  the 
maximum  for  which  it  was  designed  at  a predetermined  drop.  The 
usual  efficiency  of  transmission  on  most  of  the  schemes  seems  to  be 
about  90  per  cent.,  the  copper  drop  being  of  the  order  of  10  per 
cent.,  and  the  total  drop  due  to  resistance  and  inductance  about 
15  per  cent. 

Modern  Pbactioe  (Hydbo-electbic  Plants  Only). 

The  design  of  a hydro-electric  power  station  is  affeited  by  local 
conditions  to  a much  greater  extent  than  if  any  other  form  of 
motive  power  were  employed.  In  some  favoured  cases  an  actual 
waterfall  has  been  found  ready  to  hand,  but  in  many  cases  long 
lengths  of  flame,  pipe,  or  tunnel  have  been  necessary,  especially 
in  the  western  and  central  districts  of  America. 

In  some  cases  the  river  follows  such  a winding  course  that  a short 
tunnel  driven  through  a mountain  will  tap  the  stream  many  miles 
farther  along  its  course. 

The  flames  are  generally  built  of  wood,  although  the  use  of 
reinforced  concrete  is  now  being  considered,  as  the  life  of  a wooden 
one  only  averages  about  five  years,  and  the  flume  requires  constant 
watching  and  patrolling. 

The  choice  of  prime  mover  adopted  depends  very  much  upon  the 
head  of  water  available.  Pelton  or  Doble  wheels  are  generally  used 
on  high  heads  of  500  ft.  and  over,  and  reaction  turbines  on  the 
lower  ones.  Pelton  or  Dcble  wheels  are  invariably  installed  with 
horizontal  shafts,  but  turbines  are  used  with  either  vertical  or 
horizontal  ones,  although  the  vertical- 3haft  type  is  the  most  favoured 
at  the  present  time. 

Great  care  must  be  taken  to  protect  the  pipe-line  from  the 
effects  of  water  hammer  or  stress  due  to  the  load  being  suddenly 
thrown  off.  There  have  been  cases  of  stations  having  their  pipe- 
lines completely  wrecked  by  the  sudden  closing  of  a valve  at  the 
lower  end.  The  chief  function  of  the  governor  in  a hydraulic 
station  as  generally  installed  in  the  western  and  central  States  is  to 
prevent  the  machines  from  running  away  if  the  whole  load  is  sud- 
denly thrown  off.  During  normal  operation  it  is  common  practice 
to  keep  the  machines  runniog  at  full  load  and  look  after  the  varia- 
tions by  means  of  a steam  plant  installed  at  some  other  point  on  the 
system. 

If  governing  is  done  by  checking  the  flow  of  water,  it  is  necessary 
to  have  some  form  of  relief  valve  or  surge  pipe  installed. 

With  high-head  plants  using  Pelton  or  Doble  wheels,  governing 
is  almost  invariably  obtained  by  swinging  the  nozzles  so  as  to 
partially  clear  the  buckets. 

So  difficult  is  the  problem  of  satisfactory  governing  that  on  some 
of  the  older  plants  arrangements  are  installed  for  putting  on  artificial 
load  in  order  to  keep  the  total  draught  on  the  station  steady.  In 
the  case  of  Pelton  wheels  driving  exciters  and  fed  off  the  main 
pipe  line,  spear-rod  governing  is  employed,  as  the  quantity  of  water 
used  is  only  small.  Iq  a small  (300-kw.)  station  at  Cornell 
University,  the  water  was  allowed  to  compresB  a column  of  air  in  a 
steel  cylinder,  which  thus  acted  as  a buffer. 

General  practice  in  the  most  recent  stations  appears  to  favonr 
generation  at  about  11,000  volts,  with  oil-insulated  water-cooled 
transformers  of  large  capacity  raising  the  pressure  to  that  of  the 
line.  Taps  are  frequently  provided  for  working  at  less  than  the 
full  voltage,  if  desired,  and  this  is  often  done  during  the  early 
stages  of  the  plant,  before  it  gets  its  full  load.  In  some  cases  the 
transformer  is  considered  as  forming  one  unit  with  its  generating 
plant.  In  one  case  the  transformers  were  treated  as  forming  part 
of  the  line,  a bank  of  three  single-phase  transformers  being  con- 
nected thereto  without  any  high-tension  switchgear  at  all ; this, 
however,  is  not  usually  the  case. 

In  only  one  case  were  direct-coupled  exciters  found.  Separate 
machines  driven  by  small  turbines  or  Pelton  wheels  are  practically 
universal. 

Considerable  diversity  exists  in  the  design  of  the  switchgear, 
both  cell  type  and  open-pattern  arrangement  being  found. 

If  the  Niagara  plants  are  left  out,  the  majority  of  the  stations 
visited  had  their  high-tension  gear  and  bus-bars  quite  exposed, 
although  neighbouring  parts  were  generally  separated  by  brick 
partitions.  Copper  or  aluminium  rods  supported  on  large  pin-type 
insulators  were  used  in  all  the  plants  except  that  of  the  Central 
Colorado  Co.,  where  the  rods  were  hung  from  above  by  means  of 
suspension  insulators  such  as  were  employed  on  the  line.  Just 
outside  the  station  are  placed  the  lightning  arresters.  Inside  the 
station  the  line  goes  to  a choking  coil,  usually  a plain  copper  spiral 
hung  in  the  air.  Ia  all  caseB  but  one  the  line  was  fed  through  oil 
and  disconnecting  switches  from  the  high-teosion  “ has.’’  The 
disconnecting  switches  are  usually  plain  knife  switches,  opened  by 
band  by  means  of  a wooden  rod  about  8 ft  long.  The  insulation  of 
this  rod  is  quite  sufficient  to  allow  the  UBer  to  touch  live  parts  with 
perfect  safety. 

Instrument  transformers  are  frequently  employed  on  the  high- 
tension  side  of  the  station,  although  they  tend  to  assume  rather 
formidable  proportions.  Small  electrostatic  potential  indicators 
are  used  on  the  high-tension  conductors  to  indicate  to  the  operators 
whether  these  are  alive  or  not.  They  consist  simply  of  a pivoted 
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aluminium  vane  moving  in  front  of  a fixed  sector,  and  acting  on  a 
similar  principle  to  an  ordinary  electroscope. 

The  generators  employed  in  modern  stations  are  all  revolving- 
pole  machines  of  fairly  high  speed,  a 10,000  kw.  machine  generally 
running  at  about  300  r p.m.  Salient-pole  rotors  and  natural  venti- 
lation seem  to  be  universal.  Both  three-phase  transformers  and 
banks  of  single-phase  units  are  employed,  and  practice  does  not 
seem  to  be  decided  as  to  which  of  these  is  the  best. 

Air-cooled  and  insulated  transformers  are  used  in  some  of  the 
older  stations  working  at  40,000  volts  and  under,  but  not  in  any  of 
the  newer  or  very  high-voltage  plants.  The  fire  risk  from  oil  insu- 
lation does  not  appear  to  be  great,  although  it  is  usual  to  place 
each  transformer  in  a separate  brick  chamber  with  a steel  door  that 
can  be  closed  if  required. 

The  insulation  of  the  high-tension  leads  where  they  pass  through 
the  caBe  of  the  transformer  is  a most  difficult  problem.  A terminal 
for  100,000  volts  is  quite  a large  thing,  even  if  condenser  type 
insulation  be  adopted.  The  object  of  the  so-called  condenser-type 
insulation  is  to  obtain  a terminal  over  the  surface  of  the  insulation 
of  which  the  potential  gradient  shall  be  as  nearly  as  possible  uniform. 
This  is  done  by  embedding  in  the  insulating  material  metal  laminee 
whose  dimensions  are  so  chosen  that  the  capacity  between  any  two 
laminoe  is  the  same,  this  giving  a number  of  equal  increments  of 
potential  from  the  case  of  the  transformer  to  the  live  conductor. 

With  the  exception  of  a 33,000-volt  line  feeding  Schenectady,  all 
plants  in  the  State  working  at  less  than  63,000  volts  appear  to  use 
pin  insulators,  while  above  this  the  suspension  type  is  employed. 

Brown  porcelain  is  very  general,  but  a slate- coloured  glaze  is 
now  being  introduced,  which  is  said  to  give  a very  inconspicuous 
insulator.  Glass  insulators  are  not  used  on  the  highest  voltage 
lines.  Lack  of  mechanical  strength  and  liability  to  cracking  by  the 
action  of  frost  seem  to  be  their  chief  disadvantages. 

Suspension  insulators  and  steel  to  wers  are  the  latest  develop- 
ment in  line  construction,  and  are  always  used  for  the  very  high 
voltages  — i.e.,  100,000  volts  or  so.  There  are  two  types  of  suspension 
insulators  in  common  use,  viz  , the  Locke  and  the  General  Electric 
patterns  (figs.  2 and  3).  These  are  generally  used  either  four  or  five 
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Fig.  3. — General  Electric 
Suspension  Insulator. 


in  series  on  a 100,000-volt  line,  which  gives  ample  insulation  even  if 
one  insulator  should  break  down.  They  are  hung  from  the  cross- 
arms.  Generally  if  only  one  line  is  installed,  the  three  conductors 
are  placed  in  one  horizontal  plane.  When  two  lines  are  run,  three 
conductors  can  be  placed  on  each  side  of  the  tower  and  suspended 
from  three  cross-arm3. 

The  towers  are  generally  galvanised  steel,  shipped  in  sections 
which  are  bolted  together  at  the  site.  Each  section  is  galvanised 
completely  after  construction,  so  that  the  risk  of  corrosion  is  very 
slight.  It  is  usual  to  test  insulators  to  at  least  50  per  cent,  above 
their  working  pressure  before  leaving  the  works. 

Salt  sea  fogs  and  dust  storms  deposit  salt  on  the  insulators,  and 
cause  short  circuits.  Heavy  rains  do  little  harm,  and  keep  the 
insulators  clean.  Snow  and  sleet  occasionally  cause  trouble.  In- 
stances occur  every  winter  of  eastern  districts  being  shut  down 
for  periods  which  would  be  thought  excessive  in  England.  Wooden 
pins  are  bsing  steadily  displaced  by  iron  pins,  which  are  now 
universally  employed  in  new  installations. 

With  a wooden  pole-line  the  length  of  span  is  usually  from  120 
to  150  ft.,  but  with  a steel  tower  construction  it  is  no  unusual 
thing  to  have  as  long  a span  as  1,200  ft.  for  the  normal  line. 
Where  a canyon  or  strait  has  to  be  crossed  spans  as  long  as  3,000  ft. 
are  installed,  but  in  this  case  steel  wire  is  used  instead  of  aluminium 
or  copper.  The  wires  oscillate  very  little  when  they  are  deflected 
by  the  wind,  and  swing  in  unison.  The  normal  clearance  on  a 
60,000-volt  line  is  6 ft.,  on  a 100,000-volt  line  10  ft.  The  sag 
allowed  may  be  very  large,  aB  much  as  3)  or  40  ft.,  at  the  highest 
temperatures. 

Where  the  transmission  line  crosses  a railroad  or  road,  the  usual 
practice  is  to  arrange  two  towers  as  near  together  as  possible  on 
each  side,  so  that  a wire  breaking  will  not  be  able  to  reach  the 
ground.  A cage  such  as  is  common  in  England  is  rarely,  if  ever, 
seen,  and  in  some  parts  no  special  precaution  is  taken  against  risk 
from  falling  wireB. 

The  two  metals  chiefly  used  for  an  overhead  line  are  aluminium 
and  copper.  The  tendency  in  the  newer  stations  on  the  Pacific 
Coast  is  to  use  copper.  The  conductor  used  is,  in  nearly  every 
case,  a stranded  one.  Even  when  stranded  with  seven  or  19  wires 
the  cable  is  often  too  stiff  for  convenient  handling,  and  a hemp 
core  is  inserted  ; by  having  the  conductors  regularly  arranged 
around  a central  core  the  stress  is  more  uniformly  distributed,  and 
the  cable  has  greater  strength  for  a given  cross-section  of  material 
than  if  it  were  built  up  in  the  ordinary  way. 

Steel,  in  spite  of  its  relatively  high  resistance,  is  used  on  all  very 
long  Bpans  of  3,000  ft.  or  over. 


Malleable  cast-iron  cap 


Fig.  2.— Locke  Pattern 
Suspension  Insulator. 
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Sub -Stations. 

Direct-current  distribution  is  unknown  except  in  one  or  two  of 
the  largest  towns,  and  then  only  in  the  central  districts.  The 
universal  Bystem  of  distribution  is  by  means  of  overhead  wires 
strung  on  wooden  poles  and  working  at  2,300  volts ; these  are 
carried  along  all  the  streets.  At  intervals  a small  transformer  is 
bolted  on  the  pole,  and  steps  the  pressure  down  to  110  volts  for 
service  to  the  neighbouring  houses.  In  consequence  of  this  there 
is  a large  number  of  sub-stations  which  simply  contain  static 
transformers  for  reducing  the  pressure  to  the  2,300  volts  required 
for  distribution,  and  induction  regulators  for  regulating  the  voltage 
on  the  outgoing  side.  In  some  of  the  sub-stations  of  the  Pacific  Gas 
and  Electric  Co.,  regulation  was  obtained  by  the  use  of  tapping 
points  on  the  transformers. 

In  some  towns  the  60,000-volt  current  is  Btepped  down  to  12,000 
volts  or  so  before  entering  the  city, 

Underground  cables  are  used  occasionally  in  the  busier  districts 
of  the  large  cities,  but  are,  generally  speaking,  very  uncommon. 

Sub-stations  converting  from  alternating  to  direct  current  are 
chiefly  used  for  railway  work,  but  also  for  city  supply  and  series- 
arc  lighting.  The  machinery  installed  presents  no  special  interest. 
Rotary  converters  are  used  on  60  cycles  up  to  quite  large  sizes. 

Vertical  shaft  machines  are  found  in  some  stations,  an  interesting 
example  being  some  rotary  converters  now  being  built  in  which  the 
shaft  is  stationary  and  the  armature  spins  on  it  as  a pivot. 

Stations  supplying  current  for  series-arc  lighting  are  peculiar  to 
the  American  Continent,  quite  high  voltages  (up  to  10,000  volts) 
being  employed.  Rotating  machinery  is  sometimes  employed  to 
effect  the  conversion,  but  extensive  use  is  also  made  of  mercury 
vapour  rectifiers  combined  with  constant- current  transformers. 
These  rectifiers  appear  to  be  very  successful,  having  a life  of 
3,000-4,000  hours  and  being  built  up  to  a capacity  of  10,000  volts 
and  30  amperes. 

Batteries  do  not  appear  to  be  much  used  except  in  some  of  the 
larger  towns. 

It  is  very  rarely  that  separate  generating  plants  are  provided  for 
traction  and  lighting  service.  One  company  usually  operates  the 
whole,  from  one  system,  and  this,  combined  with  the  large  use  of 
power  for  heating,  power  and  elevator  service,  probably  tends  to  the 
realisation  of  a better  load  factor  than  obtains  on  the  average 
English  station. 

When  low-frequency  current  has  to  be  distributed  for  lighting 
purposes  it  is  the  usual  practice  to  install  frequency -changing  plant. 
It  is  remarkable  that  very  little  lighting  has  been  attempted  at 
the  lower  frequencies.  With  incandescent  lamps,  either  of  the 
carbon  or  NernBt  pattern,  the  flicker  when  the  lamps  are  supplied 
with  current  at  25  cycles  is  imperceptible,  and  even  with  metal- 
filament  lamps  this  efl'.-ct  is  hardly  noticeable.  The  only  lamps 
with  which  such  a low  frequency  becomes  a matter  of  importance 
are  arcs ; but  as,  on  an  alternating  current,  all  arc  lamps  are  notably 
inefficient  as  compared  with  direct-current  ones,  it  hardly  seems 
worth  while  changing  frequency  in  order  to  make  alternating 
lamps  effective.  In  some  places  sub-stations  containing  machinery 
of  35,000-40,000  kw.  have  been  installed  to  change  the  frequency  of 
supply  from  30  to  60,  and  to  an  impartial  observer  it  would  seem  a 
far  better  plan  to  have  spent  the  money  so  invested  in  improving 
the  distributing  system.  i 


Discussion. 

Mr.  T.  L.  Miller  said  that,  where  it  was  possible  to  use  the 
deflecting  type  of  nozzle  for  water  turbine  governing,  that  was 
probably  the  safest  method.  In  a number  of  cases  it  was  arranged 
for  the  governor  to  open  a by-pass  on  the  load  being  thrown  off, 
allowing  the  surplus  water  to  get  away.  Relief  valves  should  be 
.fitted  on  the  main  pipe  line,  as,  in  the  event  of  the  governor 
sticking,  serious  trouble  was  sure  to  occur  to  the  pipe  line.  The 
surge  pipe  only  protected  the  tunnel  and  not  the  lower  length  of 
pipe.  Regarding  poles,  the  latest  practice  was  to  use  concrete  poles ; 
they  were  lighter  than  iron,  and  were  not  subject  to  the  same  amount 
of  depreciation  as  wood  or  iron  poles.  They  were  also  of  consider- 
able value  where  insects  attacked  wooden  poles.  On  a job  in  India, 
he  had  obtained  prices  for  towers  for  the  following  spans : — 

Length  of  span,  in  feet  ...  310  400  900 

Price ' £14  5s.  £47  10s.  £109  10a. 

Mr.  J.  S.  Peck  said  that  one  reason  that  had  developed  long- 
distance transmission  in  America  was  that  it  was  easy  to  obtain 
way  leaves,  and  there  were  no  Board  of  Trade  regulations.  He  did 
not  see  that  the  pneumatic  switch  should  be  any  more  rapid  in 
action  than  the  electromagnetic  switch.  Transposing  the  circuits 
should  eliminate  troubles  on  telephone  lines,  if  they  were  trans- 
posed at  the  proper  points,  so  thst  the  voltage  generated  at  one  part 
of  the  line  was  neutralised  at  another.  At  Niagara  they  had 
experienced  a great  amount  of  trouble  with  ice  and  snow.  He  had 
seen  about  100  men  engaged  at  one  time  pulling  up  the  ice,  blasting 
with  dynamite,  and  doing  everything  possible  to  keep  the  ice  clear. 
Many  different  devices  were  employed,  and  there  was  very  little 
trouble  now. 

Mr.  S.  L.  Pearce  said  that  the  capital  costs  of  these  water  power 
schemes  should  not  be  lost  sight  of.  In  connection  with  the 
station  at  Niagara,  the  coBt  was  given  at  from  £20  to  £30  per  kw., 
including  the  transmission  line  ; comparing  these  with  a modern 
steam  turbine  station,  and  including  £10  per  kw.  for  distribution, 
it  appeared  that  the  steam  station  would  still  have  some  sub- 
stantial advantage,  remembering  what  an  important  bearing  the 
question  of  capital  costs  had  on  the  supply  rates.  As  far  as  he 
knew,  the  average  rates  for  power  supply  in  the  States  were  in 
excess  of  those  in  this  country.  Tae  question  of  way-leaves  was 
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an  imoortant  one.  Some  two  or  three  years  ago,  he  considered  the 
advisability  of  supplying  some  of  the  outlying  districts  of  Man- 
chester by  means  of  an  overhead  transmission  line,  and  found  that 
at  the  best  something  like  20  per  cent,  only  cculd  be  saved  as 
compared  with  an  underground  system.  Moreover,  certain 
restrictions  were  laid  down,  certain  roads  would  not  be  allowed  to 
be  crossed  overhead,  and  by  the  time  all  these  difficulties  had  been 
met  there  was  practically  no  saving  to  be  effected.  He  believed 
25  periods  was  being  used  for  lighting  successfully  in  this  country 
at  the  present  time.  The  advantages  lay  with  delta  connections 
for  power  work ; the  main  point  was  one  of  the  reliability  of 
supply.  If  the  consumer  wanted  lighting  aB  well  there  was  an 
arrangement  (which  he  thought  was  due  to  Mr.  Peck)  viz.,  the 
introduction  of  interconnected  star  balancing  coils  giving  the 
neutral  point  for  lighting  purposes. 

Pbcf.  Scbwabtz  said  he  had  made  some  experiments,  and 
found  that  if  si  earn  was  discharged  through  a pipe  on  to  a wire 
carrying  a pressure  of  100, COO  volts,  the  steam  was  deflected  very 
Btrongly  away  from  the  wire.  He  bad  made  experiments  on 
specimen  test  pieces  of  vitreous  b t.  porcelain,  and  found  that  in 
tension  the  strength  of  a rectangular  test  piece  ranged  from 
3,136  lb.  per  sq.  in.  with  a secticn  of  0 2 fq.  in.  down  to  2.000  lb. 
per  sq.  in , with  a cross-sectional  area  of  about  0 6 sq.  in.  The 
reason  that  the  tensile  strength  diminished  with  the  larger  size 
test  piece  appeared  to  be  the  fact  that  in  firing  the  porcelain  the 
action  of  the  heat  had  not  been  so  great  at  the  centre  of  the 
cylinder  as  it  was  cn  the  outside,  and  consequently  with  the  large 
test  piece,  the  porcelain  was  not  so  vitreous  throughout  as  in  the 
case  of  the  smaller  test  pieces.  He  found  the  same  effect  with 
cylinders  tested  in  compression.  With  cylinders  2 in.  long  and 
2 in.  diameter,  the  hreaking  load  was  about  10.0C0  lb.,  for  1 in.  it 
rose  to  40,000  lb.,  and  for  in.  diameter  it  rose  to  52,000  lb. 
Considering  that  such  a great  diffirence  existed  between  the 
strengths  of  porcelain  in  tension  and  compression,  they  ought  to 
design  insulators  so  that  the  porcelain  was  in  compression  at  the 
point  of  support.  Fig.  2 showed  the  Locke  pattern  suspension 
insulator  with  the  porcelain  in  tension,  whereas  fig.  3 gave  the 
G.E.  suspension  insulator  with  the  porcelain  in  compression.  In 
the  latter  type  of  insulatr  r the  support  was  formed  by  two  wire 
cables  interlinked  with  one  another,  with  the  porcelain  between 
them  in  compression. 

Mb.  Miles  Walkeb  said  he  was  sure  that  within  the  next  ten 
years  overhead  transmission  would  come.  Considering  the  question 
of  transmission  to  London  from  the  coalfields  ICO  miles  north  of 
Londor,  if  a large  aluminium  wire  were  used,  say  1 in.  diameter, 
at  a pressure  of  100,000  volts  and  a triple  line  consisting  of  9 wires 
1 in.  diameter  by  100  miles  long,  the  total  weight  of  aluminium 
worked  out  at  about  2,000  tons.  Supposing  the  cost  to  be  £300 
per  mile,  they  would  have  a total  cost  of  £440,000.  Taking  interest 
and  depreciation  at  10  per  cent.,  they  got  £44,000.  Considering 
the  cost  of  transmission  of  electricity  as  compared  with  that  of  the 
transmission  of  coal  from  the  coalfields  of  England  by  land  or 
water,  the  efficiency  of  transmission  was  a great  deal  less  than 
50  per  cent.  The  cost  of  coal  in  London  per  Kw.-hour  generated 
had  never  been  reduced  below  0'2d. ; with  large  steam  turbines  the 
cost  of  coal  could  be  got  down  to  0 Id.  Taking  it  at  0 Id.  at  the 
pit  month  and  0'2d.  in  London,  they  had  0 Id.  to  play  with,  and  with 
10,000  kw.  [ ? 100,000. — Eds.],  taking  the  load  factor  at  0'3, 
this  worked  out  to  a total  of  £120,000  per  year  as  the  saving  in 
coal. 

Mb.  Chamen  said  that  overhead  lines  at  10,000  or  20,000  volts 
worked  very  satisfactorily,  and  be  thought  that  no  mains  men  who 
had  worked  both  overhead  and  underground  systems  would  dis- 
agree with  him  when  he  said  it  was  not  the  overhead  system  which 
gave  them  the  greatest  trouble, or  that  cost  them  the  most  money  in 
maintenance.  An  overhead  line  was  very  easily  repaired  if  trouble 
occurred.  He  had  known  10,000-volt  lines,  without  any  protection 
whatever  except  spark  gaps  and  carbon  rod  protection  devices,  to 
live  through  the  worst  thunderstorms  which  he  had  experienced  in 
this  country,  and  which  did  damage  in  the  vicinity  of  the  lines. 
He  felt  assured  that  in  adding  lightning  arresters,  one  was  only 
asking  for  trouble.  As  regarded  the  earth  wire  being  run  over  the 
top  of  the  h.t.  lines,  this  was  the  very  reverse  of  a lightning 
arrester,  but  even  in  the  use  of  this  it  appeared  to  him  that  trouble 
was  more  or  less  asked  for  as  lightniDg  would  use  this  path,  and 
even  if  it  found  this  path  of  suffiiient  capacity,  might  still  induce 
a high  potential  to  earth  on  the  line  itse.f  in  so  doing. 

Mb.  A.  B.  Mailinson  said  one  of  the  weakest  points  of  an  over- 
head transmission  line,  as  at  present  installed  in  this  country,  was 
due  to  the  guard  nets  required  when  crossing  the  public  roads,  &o. 
He  gathered  that  in  American  practice,  they  rarely,  if  ever,  used 
them.  If  the  line  was  well  designed  and  carefully  erected,  there 
was  little  or  no  reason  why  breakages  should  occur,  but  the  addition 
of  a number  of  guard  nets  must  sooner  or  later  cause  interruptions 
of  supply  from  short  circuits  caused  by  broken  wires. 

Mb  A.  P.  M.  Fleming  said  with  reference  to  the  choice  between 
star  and  delta  connections,  a point  had  been  raised  in  the  discussion 
in  regard  to  the  use  of  an  interconnected  Btar  balancer  on  delta 
lighting  systems,  where  it  was  desirable  to  obtain  a neutral  point 
for  lighting  voltages.  He  pointed  out  a further  use  of  this  apparatus 
and  its  influence  on  the  choice  of  star  or  delta  connections  for  step- 
down  transformers  supplying  mixed  power  and  lighting  loads.  A 
three-phase  transformer  combination  was  cheapest  and  most 
efficient  when  connected  in  star  on  both  h.t.  and  l t.  sides,  but  for 
balanced  lighting  on  the  low-tension  between  outers  and  neutral,  it 
was  necessary  to  bring  the  neutral  back  from  the  lighting  distribu- 
tion to  the  star  point  of  the  transformer,  and  also  to  connect  the 
neutral  point  of  the  h.t.  side  to  that  at  the  generator  end,  in  order 
to  avoid  unbalanced  ampere-turns  on  the  different  phases  of  the 
transformer  and  consequent  unbalancing  of  voltage.  When  the 


interconnected  star  balancer  was  used,  tie  reutral  connection  on 
the  h.t.  side  was  unnecessary,  and  it  could  also  be  dispensed  with 
on  the  l.t.  side  between  the  main  transformer  and  the  balancer. 

A similar  economy  as  regarded  cost  and  « ffiaercy  of  mam  trans- 
former was  obtained  when  the  latter  was  connected  in  star  on  the 
ht.  and  delta  on  the  l.t.  side,  and  in  this  case  the  balancer 
provided  the  reutral  point  for  the  lighting  voltage.  With  r gard  to 
line  construction,  the  voltages  employed  m this  country  had  not 
been  high  enough  to  demand  serious  consideration  of  the  relative 
merits  of  the  pin  supported  and  the  suspension  types  of  insulator. 
The  authors  stated  that  the  prevailing  practice  in  America  was  the 
use  of  the  pin-supported  insulator  for  voltsges  up  to  about  00,000, 
and  he  would  like  to  have  their  opinion  as  to  whether  the  suspension 
tvpe  could  not  be  economically  employed  for  much  lower  voltsgeB. 
From  an  electrical  point  of  view,  the  maximum  voltage  for  which 
the  pin  type  of  insulator  was  suitable  was  limited  by  the  intensity 
of  stress  in  the  comparatively  small  thickness  of  porcelain  between 
line  and  ground,  i.e , pin  head,  since  for  voltages  of  the  order  of 
60  000  a metal  pin  was  necessary.  The  thickness  of  material  above 
th^  pin  head  could  be  made  ample  for  low  voltages,  but  could  not  be 
safely  increased  in  proportion  to  the  voltage,  as  the  stabili  y o e 
support  was  weakened  and  difficulties  were  met  with  in  t e 
manufacture  of  the  porcelain.  This  steep  potential  gradient  between 
line  and  pin  head,  in  addition  to  stressing  the  material  at  its  thinnest 
section,  tended  to  produce  a discharge  over  the  outer  surface  of  the 
insulator,  which  might  cause  a flash-over  from  line  to  pm  an?  al®° 
tended  to  produce  heating  around  the  pinhead,  unless  the  fit  in  the 
porcelain  was  very  good.  The  contour  of  the  petticoats  of  the 
insulator  could  be  so  designed  as  to  reduce  the  tendency  to  flash 
over  to  a minimum,  but  the  insulator  became  a complicated  affair, 
and  required  to  be  built  up  in  several  parts  cemented  together, 
and  a material  having  a very  doubtful  insulation  value  at  high 
voltsges  at  the  point  where  the  stress  was  greatest,  was  intro- 
duced. In  the  case  of  the  suspension  type  of  insulator,  the  entire 

stress  between  line  and  ground  was  more  or  less  equally  divided 
over  a number  of  separate  units,  ample  surface  insulation  could  be 
provided  without  ucdue  increase  in  weight  or  complexity  of  design 
and  if  one  unit  was  mechanically  damaged,  the  insulation  value  of 
the  entire  insulator  was  not  destroyed,  also  a great  factor  of  safety 
could  be  obtained  without  much  increase  in  cost. 

Dr.  E.  Rosenberg  said  the  advantages  of  the  asynchronous  type 
of  generator  was  very  often  over-estimated.  It  was  assuuaed  that 
the  induction  generator  could  be  thrown  straight  on  to  the  line 
without  synchronising.  This  might  be  right  for  very  small 
machines,  bnt  with  machines  of  any  appreciable  output,  great  pre- 
cautions must  be  taken  in  order  to  avoid  the  dangerous  rushes  of 
current  which  otherwise  would  occur.  This  was  true  of  induction 
generators  of  a few  hundred  horse-power.  Readers  who  would 
refer  to  Mr.  Rider’s  paper  on  the  L.C.C.  tramway  system  would 
fiod  that  in  the  case  of  500- kw.  motor  generators,  the  machines  were 
brought  up  to  synchronous  speed  from  the  d.o.  Bide,  and  a strobo- 
scopic device  was  used  to  ascertain  the  exact  synchronous  speed 
before  switching  the  induction  motor  on  to  the  line.  Even  then  a 
rush  of  current  occurred,  just  the  same  as  when  connecting  a trans- 
former suddenly  to  full  voltage,  and  in  order  to  reduce  heavy 
rushes,  choking  coils  were  temporarily  inserted. 

The  chairman,  Mb.  8.  J.  Watson,  said  that  in  Lancashire  towns 
the  power  consumption  in  individual  centres  run  from  about  ) to 
1 h.p.  per  inhabitant,  and  in  Manchester  alone  there  was  half  a 
million  to  a million  horse  power  in  use.  He  did  not  think  that 
power  to  this  amount  was  going  to  be  produced  in  the  colliery  difl- 
trict,  as  the  capital  cost  of  transmitting  it  was  so  great. 

Mb.  F.  V.  T.  Lee  (Pacific  Gas  and  Electric  Co.,  San  Francisco) 
in  a communication  to  Dr.  E.  W.  Marchant,  said  that  they  had  a 
large  number  of  asynchronous  generators  on  their  system,  and  used 
them  in  all  their  large  power  houses ; they  were  not  used  for  their 
value  as  energy  producers,  but  merely  for  the  purpose  of  taking 
advantage  of  their  characteristics  for  the  purpose  of  governing  the 
exciter  water-wheels.  The  history  of  the  introduction  of  these 
units  had  never  been  definitely  published.  About  1893  or  1899,  in 
the  installation  of  hydro-electric  plants,  a great  deal  of  difficulty 
was  experienced  in  obtaining  a satisfactory  water-wheel  governor 
for  the  purpose  of  obtaining  regulation  to  admit  of  parallel  opera- 
tion. The  exciter  sets  were  then,  as  now,  almost  entirely  water- 
wheel driven,  being  the  successors  to  the  belted  exciter  with  its 
inherent  difficulties.  With  the  water-wheel  driven  exciter  the  cost 
of  a good  governor  seemed  prohibitive,  and  the  ordinary  induction 
motor-driven  exciter,  due  to  poor  speed  regulation  of  the  induction 
motors  then  commercially  obtainable,  was  almost,  if  not  quite,  as 
bad  as  the  belted  unit.  Another  difficulty  that  was  experienced, 
in  the  high-head  plantB  particularly,  was  that  owing  to  the  small- 
ness of  the  nczzle  on  the  txciter  wheel  it  was  very  readily  choked 
up  by  twigs  and  other  small  articles,  with  the  result  that  it  w«b 
not  infrequent  that  the  plants  shut  down  from  that  cause.  In 
the  East,  at  Niagara,  the  difficulty  of  regulation  was 
taken  care  of  by  p'acing  an  artificial  load  in  the  form  of  a 
resistance  in  shunt  with  the  generator  fields.  The  exciter  wheel 
then  was  run  at  constant  load,  which  waB  divided  between  the 
resistance  and  the  generator  fields,  as  conditions  required.  A 
constant  load,  however,  was  kept  on  the  water-wheel  at  all  times. 
The  late  Mr.  Theodore  E.  Theberalh  and  the  writer,  in  order  to  do 
away  with  the  induction  motor,  developed  a scheme  using  a syn- 
chronous motor,  water-wheel  and  exciter  coupled  together  on  the 
one  Bhaft,  and  operating  the  other  water-wheel  at  full  load  at  all 
times.  The  difficulty  with  this,  however,  was  that  if  for  any 
reason  there  was  trouble  with  the  water  wheel,  the  synchronous 
motor  fell  out  of  step,  and  it  would  be  difficult  to  start  it  again. 
About  this  time  Steinmelz's  paper  on  the  induction  generator  was 
published,  and  Theberath  immediately  recognised  that  this  machine 
had  the  characteristics  that  they  were  lor  king  for.  A Bet  was 
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insfa'led,  and  the  results  obtained  were  so  good  that  they  had  been 
u?ed  ever  since  on  this  system,  and,  in  fact.,  the  Tneberath  exciter 
set  would  be  found  in  use  on  most  systems  in  the  West.  Anybody 
who  would  consider  the  matter  would  appreciate  that  they  were 
ideal  and  gave  a guarantee  of  operation  that  could  not  be  ob‘aim  d 
otherwise.  Tte  writer  had  expanded  this  ilea  in  connection  with 
turbine  stations,  and  proposed  in  their  steam  turbine  station,  when 
it  wa3  extended,  to  put  in  a small  steam  turbine  direct  connected 
■to  an  exciter,  with  an  induction-motor  on  the  same  shaft.  This 
would  then  operate  exactly  aB  did  the  water-wheel  sets,  and  would 
eliminate  the  governor  troubles  that  had  been  apparent  with 
■steam  turbines  ia  small  sizes  due  to  the  smallness  and  delicacy  of 
■the  parts  involved. 

Messes  Mabchant  and  Watson,  in  reply  (communicated),  said 
the  spigot  and  sock-t  pipe  joint  was  the  most  common.  Very 
little  trouble  appear. d to  have  occurred  from  leaking  pipes.  At 
Island  Bar  the  pipe  was  protected  by  relief  valves,  and  the  surge 
pipe  seived  to  prevent  inertia  effects  due  to  the  large  mass  of 
moving  water  in  the  tunnel.  The  air  compressor  for  protecting  the 
pipe  line  was  not  at  all  common ; with  proper  precautions  for  main- 
taining air  in  the  cylinder,  it  would  appear  to  be  an  excellent 
protective  device.  No  reinforced  concrete  poles  were  seen ; the 
prices  given  by  Mr.  Miller  for  the  900  ft.  span  tower  were  much 
higher  than  those  quoted  for  these  towers  where  they  were  used  in 
large  quantities.  Electrolytic  arresters  were  almost  universal,  and 
the  common  practice  was  to  charge  them  every  other  day.  Delta 
connect:on  was  more  common  than  star,  and  was  stated  to  be  the 
most  satisfactory.  Ii  spite  of  this,  the  star  would  s 'em  to  be  the  best 
arrangement  on  general  grounds.  B eakdowns  were  usually  caused 
by  ice  and  snow  on  the  transmission  line  rather  than  at  the  power 
stations.  The  induction  regulators  were  usually  automatically 
operated  by  direct-current  motors.  Transformer  tapping  regulators 
were  hand  operated.  Prof  Sch waltz’s  remarks  tended  to  confirm 
the  belief  that  the  dielectric  strength  of  a’r  in  bulk  was  very 
much  lower  than  3d  kilovolts  per  centimetre.  The  figures  for  “a  ” 
given  in  the  paper  were  derived  from  experiments  made  at  the 
U eiversity  of  Liverpool  on  the  bru°h  discharge  from  a wire  in  a 
concentric  tube.  They  were  also  confirmed  by  experiments  made  by 
Prof.  H.  J.  R; an  at  Cornell  University.  Pro*.  Schwartz’s  experiments 
on  the  b chavi  ur  of  steam  blown  against  a high-tenBion  wire  appeared 
to  give  a striking  illustration  of  the  way  in  which  the  ions  v>  ere  shot 
away  from  the  charged  wire.  These  ions  would  presumably  act  as 
nuclei  on  which  the  steam  would  condense,  and  would  thus  be 
rendered  visible.  Dr.  R >senberg  stated  that  with  large  asyn- 
chronous generators,  it  was  not  only  necessary  to  bring  them  up  to 
speed  before  switching  in,  but  also  to  have  them  in  phase.  This 
surely  w.s  incorrect,  for  a squirrel-cage  machine  could  not  be  said 
to  have  any  " in-phase  ” position  at  all.  The  surge  caused  by 
throwing  such  a machine  uaexcited  on  to  the  circuit 
would  probably  not  be  any  greater  than  if  a tratsformer 
of  the  same  b;zj  were  suddenly  switched  on.  They  did 

not  actually  see  any  asynchronous  machines  acting  as 
generators  pure  and  simple,  but  saw  quite  a number  of  the 
asynchronous  exciter  sets  mentioned  in  Mr.  Lee’s  contribution. 
Tney  also  understood  that  the  In'erborough  Rapid  Transit  Co.,  of 
New  York,  had  installed  a 5,000- kw.  machine  of  this  type.  In 
considering  the  re'atire  capital  costs,  the  expenditure  on  hydraulic 
works,  pipe  line,  &c  , must  be  stt  against  the  cost  of  boilers.  Ia 
a’most  every  case  the  hydraulic  work  was  much  mire  expensive, 
t lough,  with  paiticularly  favourable  conditions  and  large  powers, 
t le  hydraulic  station  might  be  the  cheaper  of  the  two.  The  coBt 
per  kw.  of  tte  new  Winnipeg  station  would,  it  was  estimated,  be 
very  little  in  excess  of  the  cost  of  the  most  modern  steam  (urbine 
station.  For  the  case  quoted  in  the  paper,  the  length  of  trans- 
mission line  was  about  50  miles.  The  cott  of  electrical  energy  per 
b.t  c.  was  usually  higher  in  America  than  in  England,  though  the 
charge  for  power  purposes  at  Niagara  was  only  £2  per  h p.-year. 
The  climate  of  San  Francisco  was  very  foggy,  and  some  trouble 
had  been  caused  by  damp  on  the  insula’ors,  but  the  difficulties  had 
not  been  at  all  serious.  The  question  of  long-distance  distribution 
was  largely  a matter  of  way  leaves.  The  overhead  earthed  wire  not 
only  tended  to  protect  the  line  from  direct  lightning  stroke,  but 
also  screened  it  from  the  effects  due  to  electrostatic  induc- 
tion. Lightning  seemed  to  cause  much  less  trouble  at 

100.000  volts  than  on  transmission  liies  working  at  20,000  or 

31.000  volts.  There  was  considerable  la  k of  confidence  among 
station  engineers  in  any  form  of  lightning  arrester  as  a protective 
against  direct  lightning  stroke.  The  water-jet  arresters,  unless  tte 
water  was  not  very  clean,  appeared  to  give  quite  ineffective  pro- 
tection againt  lightning,  although  in  the  case  of  a system  running 
entirely  insulated  from  earth  without  any  grounded  point,  they 
might  eerve  to  prevent  the  accumulation  of  any  static  charge  on 
the  liae  or  apparatus.  It  was  quite  l’kely  that  it  might  be  found 
good  p'actice  to  have  suspension  type  insulators  for  lower  voltages 
than  that  for  which  they  had  hitherto  been  employed.  Guard  nets 
in  America  were  only  employed  where  a line  crossed  a very  busy 
roai,  and  were  the  exception  rather  than  the  rule.  The  require- 
ment of  guard  nets  in  this  country  where  a transmission  line  crossed 
a little-used  footpath  in  a remote  mountain  district  seemed  possibly 
a l.ttle  overdone.  There  were  very  few  cases  where  the  trans- 
formers were  tied  straight  through.  High  tension  switching 
was  the  rule,  and  was  absolutely  necessary  where  duplicate  lines 
were  installed.  The  110,000-volb  plant  of  the  Ontario  Power  Co. 
was  not  yet  installed,  Although  the  plans  had  been  prepared.  The 
cost  of  land  for  the  transmission  line  was  not  merely  the  cost  of 
the  patch  of  land  on  which  the  pole  stood,  but  of  all  the  land  under 
the  line  for  such  a width  as  was  considered  to  ensure  sufficient 
protection  against  falling  wires.  The  chief  fuel  used  on  the 
Pacific  Coast,  both  on  the  railways  and  in  the  power  stations,  was 
Californian  oil. 


Notes  on  Methods  and  Practice  in  the  German  Electrical 
Industry. 

By  L.  J.  Lepine  and  A.  R.  Stelling,  Dipl.Ing.,  Students. 

( Abstract  of  piper  rend  before  the  Institution  of  Electbical 
Engineebs,  London,  December  9ih,  1909.) 

In  th’s  paper  it  is  proposed  to  enumerate  the  salient  factors  in  the 
cheap  methods  of  production  which  render  the  Germans  such 
serious  competitors  in  the  world’s  markets. 

Prior  to  1899  the  indus  ry  in  Germany  was  divided  lip  among  a 
greatTnany  firms.  Even  at  this  early  date  G ;rman  financiers  seem 
to  have  realised  the  advantages  which  would  accrue  from  associa- 
tion of  interests,  and  they  commenced  a policy  of  ama'gamation. 
With  each  of  the  more  financially  powerful  firms  was  associated  a 
trading  or  investment  company  ; the  majority  of  the  shares  in  the 
latter  were  held  by  the  manufacturing  company.  With  the  capital 
at  their  disposal  the  investment  companies  were  enabled  to  finance 
supply  undertakings,  the  electrification  of  tramways,  &c.,  and  so 
obtain  markets  for  the  parent  manufacturing  firm.  Tne  remainder 
of  the  shares  in  the  investment  company  weie,  as  a rule,  held  by 
syndicates  of  financiers  or  by  banks.  Banks  in  Germany  are  of  a 
different  constitution  to  English  banks.  In  the  first  place,  their 
capital  is  usually  much  larger  than  is  customary  in  England,  and  a 
large  portion  of  this  capital  is  always  at  the  disposal  of  the 
directors  for  investment  in  industrial  concerns.  There  are  other 
so-called  banks  which  are  purely  trading  syndicates,  and  whose 
capital,  or  rather  financial  power  derived  from  their  capital,  is 
solely  used  for  the  purpose  of  financial  industrial  undertakings. 

As  regards  the  electrical  industry,  the  principal  sphere  of  action 
of  both  wholly  industrial  banks  and  deposit  banks  having  an 
industrial  development  department  was  in  connection  with  supply 
companies  and  electric  tramways  or  railways  When  sujh  a 
company  was  floated,  the  bank  or  investment  syndicate  took  up 
or  underwrote  a certain  number  of  shares.  The  necessary  capital 
was  obtained  by  the  issue  of  bonds  on  the  share  capital  of  the  bank 
and  on  the  shares  already  held  ia  other  companies.  The  manu- 
facturing company  also  took  up  a number  of  shares,  shares  already 
held  being  mortgaged  for  the  purpose  of  obtaining  the  ready  m mey. 
Where  advarces  were  made  to  companies  for  extension0,  these 
were  redeemed  later  by  mortgages  on  the  new  plant  or  by  a new 
issue  of  capital. 

This  system,  as  will  be  observed,  readily  lends  itself  to  reckless 
speculation.  During  1899  and  1930  a boom  in  electrical  engineering 
led  to  much  speculative  promotion  of  electrical  schemes  and 
exaggerated  extensions  of  existing  ones;  the  result  was  an 
inevitable  reaction.  Depositors  became  alarmed  at  the  invest- 
ments made  by  their  banks,  and  two  banks,  the  Dresden  and 
Leipzig  Credit  Banks,  had  to  go  into  liquidation.  It  should  be 
noted  that  both  these  institutions  were  deposit  banks.  The  feeling 
of  insecurity  which  succeeded  caused  a set-back  in  all  branches  of 
electric  il  engineering,  and  we  may  describe  the  period  from  1901 
to  the  end  of  1903  as  one  of  reconstruction  and  amalgamation.  In 
the  first  place,  several  firms  had  to  undergo  entire  reconstruction, 
but  the  investment  companies  and  private  financial  syndicates 
enabled  other  firms  to  successfully  weather  the  depression.  Many 
of  the  smaller  firms  which  suffered  were  absorbed  by  the  larger  and 
more  influential  ones,  and  there  are  emerged  from  this  period  the 
three  great  German  combinations  of  Allgemeine  Elektricitiits 
Ges^llschaft,  the  S.emeus-Schurkert  group,  and  Fclten-Guilleaume- 
Lahmeyer.  The  amalgamated  firms  proceeded  to  strengthen  their 
position  and  prevent  injurious  competition  by  completing  certain 
working  ag-eements.  At  the  same  time  they  left  certain  branches 
open  to  competition  among  themselves,  especially  those  in  which 
they  found  r.vals  in  the  smaller  firms,  whose  interests  were  purely 
local. 

During  the  years  that  followed,  the  trade  in  Germany  as  a whole 
slowly  recovered.  The  direct  reeult  of  the  amalgamation  and 
working  agreements  was  that  these  powerful  combinations  and 
their  associated  syndicates  were  able  to  control  the  market,  cause  a 
steadying  of  prices  and  an  ultimate  recovery  of  confidence. 

The  heavy  electrical  machinery  trade  in  Germany  is  now  almost 
entirely  in  the  hands  of  four  large  companies — the  three  already 
mentioned  and  the  Bergmann  Co.  ; the  latter  to  a certain  extent 
are  a party  to  these  working  agreements.  Tee  capital  of  these 
firms  stands  at  the  following  figures: — 


A.E  Q.  ...  £4  230, COO  share. 

£1,930,000  bond. 

Siemens- 

Scbuckert  £4,500,000  share. 

£990,500  bond. 


F.  & G -Lah- 

meyer  ...  £2,750,000  share. 

£1,250,000  bond. 
Bergmann...  £1,050,000  share. 

£500,000  bond. 


The  best  proof  of  th  ir  success  is  to  be  found  in  the  dividends 
paid  by  these  firms.  We  give  the  dividends  for  the  last  two 
years:  — 


A. EG 

Siemens  Schuckert 
F.  & G -Lahmeyer 
Bergmann 


1908.  1907. 


12  per  cent. 


10 


n 


8 

18 


II 


12  per  cent. 


10 

10 

18 


II 

II 


Oae  great  advantage  of  their  large  capital  is  their  ability  to  meet 
BuddeD  demands  caused  by  the  advancement  of  engineering  science, 
such  as  the  erection  of  special  plant  for  the  construction  of  turbo- 
generators. 

As  another  example  may  be  cited  the  participation  of  German 
firms  in  the  Victoria  Fal’s  power  soheme.  N at  only  have  they 
contributed  a ;large  portion  of  the  necessary  capital,  but  they  are 


- 
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also  erecting  special  shops  lor  the  construction  of  the  generating 
plant,  i.e,  20,000- kw.  sets.  . , ,,  , 

Turning  to  the  investment  companies,  many  ot  these  became 
entirely  merge  1 in  manufacturing  concerns,  and  were  thus  enabled 
to  substantially  reduce  their  capital ; others  improved  their  financial 
position  by  disposing  of  their  shares  in  unren-uaerative  concerns 

and  opening  up  new  fields.  , 

A glance  at  the  latest  report  of  one  of  these  investment  companies 
shows  that  no  supply  company  in  which  they  are  interested  pays 
less  that  6 per  cent  dividend  ; the  investment  company  themselves 
nay  10  per  cent,  dividend  on  a share  capital  of  £1,600,000. 

In  the  improvement  of  the  trade  the  material  assistance  afforded 
bv  financial  syndicates  has  been  of  such  value  that  during  1908  a 
further  step  in  electrical  finance  was  taken.  This  was  the  estab- 
lishing of  two  electro-trustee  banks  (E.ektrotreuhandbanken)  under 
the  control  of  the  large  German  electrical  companies. 

The  principal  ot  j tct  of  these  “ trustee  ” banks  is  to  advance  to 
large  consumers  in  the  electrical  industry  the  money  they  may 
require  for  beginning  and  carrying  out  costly  works.  Tne  capital 
needed  for  tne  leans  is  to  be  obtained  by  mortgage  bonds,  secured 
in  the  first  plate  by  the  stocks  held  by  the  bank,  and  in  the  second 
p'ace  by  the  share  capital  of  the  latter  which  is  to  be  invested  in 
trustee  stocks.  As  the  shares,  however,  will  most  probably  be 
retained  by  the  eleitrio  works  concerned,  the  entire  business 
resolves  itself  into  a transaction  enabling  these  companies  to  raise 
the  funds  they  need  in  order  to  assist  and  open  larger  credits  to 
their  customers,  the  formation  of  separate  banks  evident. y having 
been  decided  upon  as  the  most  likely  method  of  facilitating  the 
placing  of  bonds.  These  facilities  for  obtaining  cash  advances  are 
to  be  extended  principally  to  municipalities  and  other  public  bodies, 
so  that  the  bonds  will  be  to  all  intents  perfectly  secure,  while  at 
the  same  time  these  authorities  will  he  encouraged  to  proceed  with 
any  plans  for  the  erection  of  new  or  the  extension  of  old  electrical 
plant  which  they  may  have  under  consideration,  without  the 
necessity  of  issuing  new  loans  for  that  purpose. 

The  present  ritustion  is  one  which  in  Bpite  of  the  general  trade 
depression  muBt  be  described  as  satisfactory  ; eiectrical  undertak- 
ings ate  readily  able  to  find  workiog  capital  independent  of  the 
state  of  the  money  market  aid  of  the  manufacturing  industry  in 
general  Looking  ahead,  developments  of  a less  pleasing  nature 
appear  to  threaten.  The  various  financial  institutions,  by  provid- 
ing the  manufacture! s with  working  capital  aid  credit,  enable 
them  to  compete  successfully  ii  all  marke.s  and  render  each  firm 
independent  of  the  others  where  capital  is  required ; but  should  the 
activity  of  the  banks  be  reduced  from  any  cause,  or  should  foreign 
and  local  competition  become  bo  keen  as  to  cause  repeated  price- 
cutting,  then  the  great  disadvantages  of  over-capitalisation  will 
make  themselves  felt,  and  the  large  firms  will  be  driven  to  the 
formation  of  a huge  trust  with  their  associated  banks  as  a nucleus, 
their  existing  intimate  relationship  rendering  the  accomplishment 
of  this  all  the  more  easy. 

Internal  Organisation. 

In  the  offices  of  the  firms  in  question  a bureaucratic  rule  obtains. 
The  keynote  of  the  whole  system  is  that  each  man’s  work  is 

specialised.  . ....... 

Each  branch  of  manufacture  is  an  organisation  in  it=elf,  having 
its  own  drawing  office,  designing,  casting  and  clerical  staff. 
Alternating-current  induction  motors,  alternating -current  gen*  r- 
ators  and  synchronous  motors,  direct- current  small  and  large 
machines,  and  turbo-generators  are  tr.  ated  in  separate  departments, 
as  are  al=o  alternating-current  and  direct-current  instruments, 
wattmeters  and  switchgear.  There  are  separate  dra  ving  offices  for 
estimating  purposes  for  (ransmissioi  schemes,  lighting  schemes  and 
cental  station  designs.  . ...... 

A publicity  department  run  by  University  graduates  in  literature 
is  responsible  for  the  catalogue  and  journalistic  work.  Tnis 
department  is  officially  t.ermed  the  “ literary  ” or  “ propaganda  ” 

depirtment.  . . . ,.  , 

Besides  this  department  and  the  estimating  offices  for  the  home 
trade,  each  firm  has  a foreign  department  which  deals  exclusively 
with  inquiries  from  abroad,  aid  which  is  in  correspond  e ace  with  the 
branch  offi  :es  (outside  Germany)  and  the  subsidiary  companies.  The 
value  of  this  department  cannot  be  too  highly  estimated.  All  these 
various  departments  are  subject  to  the  “ VerwaltuDg  ” or  central 
authority,  which  also  deals  directly  with  the  employes. 

The  average  technical  employ  d is  more  highly  theoretically  trained 
than  in  England.  All  members  of  the  technical  staff  go  through 
one  of  the  drawing  offices ; in  fact,  it  is  in  these  departments  where 
all  German  engineers  Btart  on  a level  footing,  the  chances  of  pro- 
motion depending  chit fl / on  the  quality  of  their  training.  Technical 
employ  di  are  mually  bound  under  a contract  which  is  all  in  favour 
of  the  employer.  In  this  contract  the  employ agrees  to  publish  no 
technical  matter  without  the  consent  of  his  firm,  to  give  no  private 
tuition  on  technical  subjects,  nor  to  divulge  any  methods  of  the 
firm  by  whom  he  is  employed.  Farther,  all  designs  which  may  be 
patented  are  the  property  of  his  employer.  The  draughtsman  is 
usaally  forbidden  to  enter  the  shop}. 

Salaries  are  kept  low;  after  leaving  college  the  engineer  com- 
mencing work  at  about  24  years  of  sge  receives  £ j 5v  a mon  h. 
Tais  increases  with  machine-like  regularity  until  it  reaches  the 
maximum  wage  for  the  department.  Holidays  of  more  than  three 
days  either  from  head  office  or  from  a branch  office  must  be  granted 
by  the  central  authority. 

Extebnal  Organisation. 

Each  firm’s  trade  in  Germany  is  attended  to  by  the  head  cffice 
and  branch  offi  ;es,  while  to  subsidiary  companies  with  their  own 
branch  offices  is  entrusted  the  control  of  their  trade  with  other 

countries. 


In  dealing  with  their  home  trade  the  German  method  of  working 
up  connections  is  thorough.  Besides  obtaining  business  by  the 
ordicary  methods  which  are  employed  in  England,  they  spend  con- 
siderable sums  of  money  in  educating  the  masst  s.  For  instance,  the 
following  procedure  is  employed  in  districts  where  electricity  iB  an 
unkn  iwn  quantity. 

Invitations  are  sent  out  to  the  principal  householders  to  attend  a 
lantern-slide  lecture  on  the  b.nefits  to  be  derived  from  the  applica- 
tion of  electricity  ia  the  home  or  factory,  and  the  interest  of  the 
population  is  thus  aroused.  The  tngineer  then  approaches  the 
local  mayor  and  other  officials  and  persuades  them  to  apply  (either 
alone  or  in  conjunction  with  other  villages,  as  the  case  may  be)  for 
the  necessary  grant  and  powers  to  finance  and  erect  the  plant 
required.  In  this  way  many  overland  central  stations  have  beeri 
erected  in  which  the  manufacturers  have  a pecuniary  interest.  Not 
only  do  they  then  supply  the  power  plant,  but  also  the  whole  of  the 
fittings  required  by  the  consumers,  and  this  on  a very  profitable 
basis.  . , 

With  regard  to  European  trade,  this  is  developed  chiefly  by 
means  of  subsidiary  companies  having  share  capitals  varying  from 
£ LOO, 000  to  £690,000,  according  to  the  country.  These  companies 
are  all  provided  with  branch  offices,  which  are  controlled  by  the 
subsidiary  company  financially,  but  which  deal  directly  with  the 
factory  in  technical  matters. 

Again,  complete  staffs  are  maintained  in  the  countries  outside 
Europe  where  many  competitive  English  firms  are  content  to 
employ  agents;  often  enough  the  latter  have  bit  the  faintest  ideas 
oa  the  subjsct  of  electricity  and  its  application.  It  will  be  seen 
from  this  and  the  foregoing  paragraph  that  German  firms  are 
always  in  a position  to  treat  inquiries  from  all  countries  with 
the  utmost  consideration,  and  to  furnish  very  complete  tenders 
which  are  sure  to  meet  customers’  requirements.  They  make  a 
point  of  accurately  ascertaining  these  requirements;  to  put  .it 
figura’ively,  “if  a screw  is  required,  they  are  not  content  with 
being  told  the  size;  they  want  to  see  the  place  into  which  it  is 
to  fie." 

As  the  English  firms  rarely  trouble  to  send  experts  to  investi- 
gate proposed  schemes,  but  are  content  to  ltt  braLC  i managers  or 
agtnts  muddle  through  as  best  they  can,  it  is  not  to  be  wondered 
at  that  German  firms  obtain  so  many  profitable  orders  in  open 
competition. 

The  following  figures,  taken  from  Board  of  Trade  returns,  will 
perhaps  be  of  interest ; they  are  given  for  the  last  few  months : — 


May  ... 

Electrical 
imports  to 
Great  Britain 
from  Germany. 
...  £72,843 

Electrical 
exports  to 
Germany  irons 
Great  Britain. 

£3,933 

•Jane  ... 

89  779 

4,s9 1 

July  

• ••  • 

91.703 

2,137 

August 

73, 321 

881 

September 

... 

82,313 

1,841 

These  figures  show  a pretty  good  average  of  the  trade  done 
between  England  and  Germany,  as  is  evident  from  the  following 
table:  — 


Electrical 

Exports 

of  Germany 

and  Great 

Britain. 

, From  Germany. 

, From  Great  Britain. , 

To  Great 

To  other 

To 

To  other 

Britain. 

countries. 

Germany. 

couniriee. 

1907  

£553,882 

£7,673  118 

£45532 

£3,419  553 

1998  

712,251 

8,394,75  J 

46,873 

3,240,249 

The  sums  included  in  the  figures  under  ••  Exports,  to  Great 
Britain”  for  electrical  machinery  are,  for  1907,  £227,991,  and  1908, 
£250,402,  these  being  the  largest  figures  in  any  one  section. 

Lamps  also  account  for  large  amounts,  viz,  £129,144  and 
£240,989  respectively,  these  large  figures  being  accounted  for  by  ihe 
advent  and  popularity  of  the  tantalum  lamps. 

( Tosbe  continued .) 


OUR  LEGAL  QUERY  COLUMN. 

[Questions  addressed  to  this  column  should  be  written  on  one  side 
of  the  paper  only.] 


"Electrical  Engineer”  writes “ Under  the  Electric 
Lighting  Act,  1882.  a local  authority  may  make  by-laws  or  wiring 
rules,  but  such  by-laws  cannot  be  enforced  unless  they  nave 
been  confirmed  by  the  Board  of  Trade.  , . . . 

“ What  power,  therefore,  has  a council  to  msut  that  certain 
wiring  ruleB,  say,  the  Institution  of  Electrical  Engineers,  shall  be 
observed  ? It  is  true  that  under  the  Model  Order,  supply  may  be 
refused  under  Sac  22,  which  states  that  the  undertakers  shall  not 
be  compelled  to  give  a supply  of  energy  unless  the  lines,  Ac  , are 
in  good  order  and  condition,  and  not  calculated  to  affect  injuriously 
the  use  of  energy  supplied  by  the  undertakers  by  other  persons. 

“There  iB  a great  difference  between  our  right  of  refasal  under 
this  Clause,  and  our  right  fo  refuse  supply  because  the  consumer 
has  not  observed  a reasonable  wiring  rale.  (The  actual  offence 
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is  that  he  has  carried  out  extension  wiring  work  himself,  without 
notice  or  application  or  testing,  has  connected  up  same  to  existing 
insta'lation,  aud  his  method  of  wiring  is  in  defitace  of  ours  and 
I E E.  rules.)  But  if  we  have  no  such  right,  how  are  we  to  keep 
up  a good  standard  of  work  ? 

“So  far  as  my  expsrience  goes,  I have  not  found  it  to  be  the 
practice  to  submit  the  local  wiring  rules  and  regulations  for  the 
Board  of  Trade’s  approval.  Is  it  asking  too  much  of  you  to  deal 
with  this  in  vour  ‘Legal  Query  Column,’  without  any  names  being 
mentioned  ? ’’ 

*#*  The  above  query  appears  to  be  met  by  Sec.  6 of  the  Electric 
Lighting  Act,  188:4,  which  provides  that  a local  authority  may,  in 
additi  m to  the  regulations  which  may  b i made  under  the  preced- 
ing provisions  of  this  s:ction  for  securing  the  safety  of  the  public, 
from  time  to  time  make,  rescind,  alter  or  repeal  by-laws  for  further 
securing  such  safety  ; and  there  may  be  annexed  to  any  breach  of 
such  by-laws  such  penalties  to  be  recovered  in  a summary  manner 
as  they  may  think  necessary;  provided  always  that  no  such  by- 
laws shall  have  any  force  or  efiect  unless  and  until  they  have  been 
confirmed  by  the  Board  of  Trade,  and  published  in  such  manner  as 
the  Board  of  Trade  may  direct.  No  by-laws  under  this  clause  had 
(up  to  1903)  been  submitted  to  or  approved  by  the  Board  of  Trade 
— and  the  by-laws  of  local  authorities  have  seldom  been  approved. 
There  appears  to  be  no  reason,  however,  why  a local  authority  could 
not  adopt  the  I.E  E rules  and  impose  penalties  for  their  infringe- 
ment, but  no  penalties  could  Le  enforced  unless  the  rules  were 
approved  by  the  Board. 


“ W.  G.  T ” writes: — " I shall  be  much  obliged  if  you  can  inform 
me  at  an  early  date  through  your  Legal  Column,  what  liability  an 
electric  lighting  company,  working  with  a provisional  order,  is 
under  to  supply  electrical  energy  in  the  event  of  a failure  of  supply 
throueh  a prolonged  coal  strike.” 

*#*  The  point  has  not  been  definitely  decided.  Undertakers  are 
liable  for  failure  to  supply  unless  it  is  due  to  force,  majeure  or 
inevitable  accident  (Electric  Lighting  (Clauses)  Act,  1899,  Sec.  30). 
A strike  is  a thing  to  be  provided  against  by  laying  in  a supply  of 
coal,  and  if  a failure  arises  owing  to  lack  of  coal,  it  is  certainly  not 
force  majeure  (which  means  an  act  of  God  or  the  King’s  enemies), 
nor  is  it  due  to  inevitable  accident. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


ITALY. — ( Continued  from  page  9.9  ) 


Lire  per 
100  kg. 


Machinery  of  various  kinds  actuated  by  motors  and 
forming  a single  entity  with  them  (provided  that  the 
motor  does  not  predominate  in  weight  in  the  entire 

article) : Weighing  up  to  1,000  kg 19 

Weighing  more  than  1,000  kg ...  ...  13 

Regulators,  switches,  resistances,  interrupters,  commuta- 
tors, controllers,  speed  regulators,  cut-offs,  &c. : 

Weighiug  up  to  100  kg 30 

Weighing  more  than  100  kg 25 

Detaehei  partB  of  dynamo  electric  machines  and  of 
trinsformers : Of  iron  or  steel  and  weighing  more 

than  1,000  kg.  each  16 

Other 25 

Cords  or  cables  formed  of  one  or  more  metallic  conductors 
covered  with  textile  material  and  varnish,  with  or 

without  india-rubber  or  gutta-percha 50 

Cables  formed  of  one  or  more  metallic  conductors  covered 
with  insulating  materials,  sheathed  or  protected  with 
iron  or  aDy  other  metal,  including  submarine  cables. . . 28 

Arc  lamps  ...  ...  ...  ...  - .1 60 

Incandescent  electric  lamps  ...  5 per  100 

Earthenware,  common  6 

„ fine  ...  ...  ...  18 

Porcelain,  white  ...  ...  16 

India-rubber  and  gutta-percha,  in  tubes  or  sheets  com- 
bined with  wire  or  metallic  gauz3  40 

Other  articles  including  those  of  hardened  india-rubber 

(ebonite) 50 

Graphite  wares 7 

Celluloid  in  plates,  sheets,  rods,  manufactured  ...  15 

Alaminium  and  its  alloys  with  copper  in  wire:  More  than 

l mm.  in  diameter  ...  50 

J mm.  or  less  in  diameter  ...  ...  ...  ...  ...  75 

Nernst  electric  lamps  and  parts  thereof  ...  ...  ...  60 

Burners  or  radiators  for  Nernst  electric  lamps  ...  5 per  100 

Carbons  for  electric  lamps,  with  a metallic  thread  in  the 
interior  destined  to  facilitate  the  combustion  of  the 
carbon  ...  ...  ...  ...  ...  ...  ...  10 

Mercury  vapour  electric  lamps  ...  60 

Regulators  for  electric  arc  lamps ...  60 

(To  be  continued.) 


NEW  PATENTS  APPLIED  FOR.  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  286,  High  Holbora,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


27,705.  “Dental  applicator  for  ubo  with  any  electric  massage  vibrator." 
C.  Brice.  November  29th. 

27,715.  “ Improved  method!  of  wireless  signalling  applicable  to  telegraphic 
and  telephonic  purposes.”  W.  E.  Hitch.  November  22th. 

27  755.  “ Improvements  in  electrlo  arc  lamps."  F.  M.  Lewis,  November 

29th. 

27,757.  “ Improvements  in  or  relating  to  supports  or  insulators  for  carrying 
electric  conduc.ors  or  cables.”  B.  G.  Navarro.  November  29th. 

27,759.  " Electric  fire  alarm.”  J.  Carter.  November  29th. 

27,796.  “Improved  process  for  insulating  contacting  electrical  conductors 
from  one  another."  D.  Timar.  November  29th.  (Complete.) 

27.816.  “ Improvements  in  or  connected  with  electric  irons  and  other 
similarly-heated  devices.”  J.  Smith,  H.  L.  Mitchell,  W.  H.  Askham  and 
H.Hey.  November  29th. 

27.817.  “ Improvements  relating  to  automatic  regulators  for  dynamo-eleotric 
machines.”  British  Thomson-Houston  Co,,  Ltd  , and  A.  P.  Young. 
November  29th. 

27,901.  “Improvements  in  apparatus  to  control  the  heat  of  electrically- 
heated  ohambers,  ovens  and  the  like.”  J.  A.  Abbott.  November  30th. 

27,909.  “ Improvements  in  provisions  for  eleotrioally-heating  apparatus  for 
incubating,  propagating  and  cultivating  micro-organisms  and  sterilising." 
C.  E.  Hearson.  November  30lh.  (Complete.) 

27,913.  “ Automatic  switch  for  electric  batteries.”  A.  G.  Bruty.  November 
30  th. 

27  922.  “ Improvements  in  and  relating  to  electric  resistances.”  Clarke, 
Chapman  & Co.,  Ltd.,  and  R.  C.  Harris.  November  30th. 

27,925.  “ Device  for  ventilating,  heating  and  purifying  and  creating  radio- 
activity in  its  operation."  C.  Schmidt.  (Date  applied  tor  under  Sec.  31  of 
the  Act,  December  1st,  1908,  being  date  of  application  in  Germany.)  November 
31th.  (Complete.) 

27,937.  “ Improvements  in  controlling  appliances  for  the  electric  lighting  of 
vehicles.”  H.  Grob.  (Date  applied  for  under  Seo.  91  of  the  Act,  January 
2nd,  1908,  being  date  of  application  in  Germany.  An  invention  comprised 
in  application  No.  28,120,  dated  December  21th,  1908.)  November  30th. 
(Complete.) 

27,972.  “ Improvements  relating  to  electric  furnaces.”  J.  A.  Day.  (Date 
applied  for  under  Sec.  91  of  the  Act,  June.  19th,  1909,  being  date  of  applica- 
tion in  United  States.)  November  30th.  (Complete.) 

28,022.  “Appliance  to  attach  to  motor-oars,  electrioally  propelled  vehicles 
and  the  like,  to*  give  audible  indication  of  excessive  speed.”  H.  G.  W. 
Brinsley.  December  1st. 

28,021.  11  Improvements  in  and  relating  to  overhead  electric  traotion  con- 
ductors for  electric  railways."  Siemens  Bros.  Dynamo  Works,  Ltd.  (8iemens 
Sohuckertwerke  G.m  b.H.,  Germany.)  December  1st.  (Complete.) 

28,105.  “ Improvements  in  and  connected  with  switches  for  electric  circuits." 
H.  W.  Handcock  and  A.  H.  Dykes.  December  2nd. 

28,143.  “ improvements  relating  to  the  insulating  of  electrioal  conductors.” 

Siemens  Bros.  & Co.,  Ltd.,  and  C.  R.  Riber.  Deoember  2nd.  (Complete.) 

28,053.  “ Improved  device  for  controlling  an  auxiliary  eleotric  circuit  requiring 
a voltage  which  is  lower  than  that  of  the  source  of  electrical  supply.”  H,  W . 
Hill  and  W.  G.  Harding.  December  1st. 

28,169.  “ Improvements  in  electrio  telegraphic  s'gna’ling  installations.” 
8iemens  & Halske  Akt-Qes.  (Date  applied  for  under  Sec.  91  of  the  Act, 
December  3rd,  1908,  being  date  of  application  in  Germany.)  December  2nd. 
(Complete.) 

28,184.  “ Improvements  in  and  relating  to  electrio  switches.”  Sterling 
Telephone  and  Electric  Co,,  Ltd.  (Telephon  Fabrik  Akt-Ges.  vorm  J. 
Berliner,  Germany.)  December  2nd.  (Complete.) 

28,210.  "Electric  variator  for  advertising  purposes."  A.  W.  Leonard. 
December  3rd. 

28,333.  “Improvements  in  electric  ceiling  fans.”  W.  Hunt  (P.  S.  8wan, 
India).  December  4th. 

28,340.  “Improved  commutator  grinder  for  dynamos  and  motors,”  L. 
Newitt.  December  4th. 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  & Co.,  285,  High  Holborn,  W.C.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1908. 

Means  for  Electrically  Operating  Points,  Switches,  and  the  like  on  Elec- 
tric Tramways.  R.  Hacking  and  H.  W.  Hi  I.  12,614,  August  15th.  (Post 
dated  August  15th,  1908.) 

Control  of  Alternating  Electric  Current  Motors  of  the  Commutator  Type. 
British  Thomson-Houston  Co.  (General  Electric  Co.)  19,299.  September 
14th. 

Apparatus  for  Electric  Signalling  in  Connection  with  Mine  Haulage  and 
Winding  or  Operations  of  a Similar  Nature.  R.  Rutherford.  21,693, 
October  14tb. 

Electrical  Wiring  for  Houses  and  the  like.  J.  S.  Highfield.  24,533.  Novem- 
ber 14th.  (Cognate  application  27,145  of  1908). 

Means  for  Regulating  Polyphase  Electric  Commutator  Machines.  Allmanna 
Svenska  Elektriska  Aktiebolaget  & La  Cour.  24,581.  November  14th. 
(Date  applied  for  under  International  Convention,  November  Util,  1907). 
Dynamo-Eleotrio  Machines.  British  Thomson-Houston  Co.  aud  F.  P. 
Whitaker.  24,854.  November  18th. 

Combined  Telephone  and  Electric  Light  or  other  Equipment  for  use  in 
Connection  with  Diving  Apparatus,  R.  H.  Davis,  E.  A.  Graham  and  A. 
W.  Cox.  26,867.  December  10th, 

Electric  Ionition  Devices  for  Internal  Combustion  Engines.  C.  Cecil  and 
H.  P.  Drondson.  27,212,  December  15th. 

Means  for  Attaching  8hadks  and  Reflectors  to  Incandescent  Electric 
Lamps.  C.  W.  Dawson.  27,659.  December  19th. 


1909. 

Automatic  Regulating  Devices  for  Systems  of  Electrical  Distribution. 

British  Thomson-Houston  Co.  (General  Eleotric  Co.)  315.  January  6th. 
Electric  Hand  Lamps.  H.  J.  Fuller.  803.  January  13th. 

Rail-Sanding  Apparatus  to  bf,  fixed  to  Electric  or  other  Tramcars  and 
the  like.  R.  Garrick  and  C.  Procter.  1,305.  January  19th, 
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THE  INDUSTRY  AND  THE 
INSTITUTION. 


We  complete  in  this  issue  the  publication  of  our  abstract  of 
Messrs.  Lepine  and  Stelling’s  paper  read  at  the  Institution 
on  the  9th  inst.,  and  of  the  discussion  thereon.  The 
paper  is  entitled  “ Notes  on  Methods  and  Practice  in  the 
German  Electrical  Industry,”  and  gives  some  most  useful 
information  within  the  limits  of  its  title.  Covering  as  it 
does  important  features  in  factory,  office,  and  business 
methods,  it  offered  a wide  scope  for  profitable  discussion, 
bat  its  concluding  paragraph  expressed  the  opinion  that  “ if 
the  English  financiers  and  commercial  leaders  of  the  elec- 
trical industry  were  as  enterprising  and  as  successful  as  their 
German  rivals,  English  manufacturers,  supported  as  they  are 
by  the  superiority  of  their  productions,  would  not  have  to 
fear  German  competition  in  the  open  market.”  In  conse- 
quence of  this  expression  of  opinion,  the  majority  of  the 
speakers  regarded  the  occasion  as  affording  an  excellent 
opportunity  for  calling  attention  to  grievances  against  the 
Institution,  its  Presidents,  the  Legislature,  and  the  fiscal 
system  of  the  country,  and  only  a minority  dealt  with  the 
practical  features  of  the  paper.  Mr.  Garcke  took  exception 
to  the  paragraph  which  we  have  quoted  above,  and  then 
proceeded  to  find  fault  with  the  President  and  the  past- 
president  for  the  opinions  they  had  expressed  upon 
the  condition  of  the  electrical  industry,  and  with 

the  Institution  itself  for  its  reliance  “on  the 
efficacy  of  scientific  discussion,”  and  its  omission  “to 
undertake  those  active  duties  which  are  necessary  in  order 
to  secure  beneficent  legislation  and  vigorous  and  healthy 
development.”  The  demonstration  of  the  wisdom  of  the 
Council  in  placing  reasonable  limits  to  the  Institutions 
functions  is  to  be  found  in  Mr.  Garcke’s  speech.  He  raised 
questions  of  economics  and  politics  which  we  do  not  question 
the  ability  or  the  readiness  of  .members  of  the  Institution  to 
discuss,  but  such  discussions  should  take  place  elsewhere, 
and  the  aloofness  of  the  Institution  from  political  questions 
is  justified  on  the  grounds  of  its  own  welfare,  and  its  ability 
to  confer  the  maximum  benefit  upon  its  members. 

It  has  been  said  of  Burke  that  he  was  too  apt  to  defend 
bad  causes  with  a scream  of  passion,  and  that  a politician 
who  screams  makes  but  little  impression  upon  a legislative 
assembly.  It  is  often  otherwise  elsewhere,  and  the  applause 
given  to  a speaker  who  is  in  earnest  should  not  be  grudged 
him  But  when  great  interests  are  involved,  the  invective 
needs  to  be  ignored,  and  the  arguments  require  to  be 
carefully  considered.  Mr.  Garcke  and  his  associates  (who 
contrived  to  get  in  political  speeches  in  spite  of  the 
President’s  ruling)  would  have  us  believe  that  any  depression 
which  may  exist  in  electrical  manufactures  is  the  result  of 
restrictive  legislation,  or  municipal  enterprise  ; “ that  chaos 
of  prejudices  known  as  public  opinion”;  the  need  of 
financial  facilities  such  as  are  afforded  in  Germany,  for 
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instance,  by  industrial  banks  or  kindred  institutions  ; and, 
finally,  the  absence  of  that  protection  for  the  home  market 
which  our  international  competitors  enjoy. 

For  some  years  past  the  same  line  of  argument  has  been 
industriously  pursued  with  the  object  of  leading  to  the 
formation  of  some  organisation  which  shall  represent  the 
whole  of  the  industry  and  promote  its  welfare  by  ameliorating 
“ many  of  the  difficulties  under  which  it  labours.”  Such  an 
organisation  has  not  been  formed,  and,  from  the  nature  of 
things,  cannot  be  formed.  And  now  on  the  first  oppor- 
tunity that  presents  itself  the  Institution  is  appealed  to  to 
“ abandon  the  erroneous  belief  that  the  scientific  interests  of 
the  electrical  industry  can  be  best  advanced  by  an  attitude 
of  apathy  towards  the  commercial  aspects.”  We  doubt  if 
the  Council  of  the  Institution  have  any  such  belief  as  is  here 
presented.  The  relationship  of  the  scientific  and  commercial 
sides  the  one  to  the  other  is  far  too  obvious  to  escape  the 
attention  of  those  concerned.  What  is  not  so  obvious  is 
the  most  suitable  method  of  promoting  those  interests. 

What  are  Mr.  Garcke’s  methods  ? First,  to  make  our 
flesh  creep  by  a demonstration  of  the  deplorable  condition  of 
the  electrical  industry  ; secondly,  to  demonstrate  that 
non-success  of  any  enterprises  is  not  to  be  attri- 
buted to  any  lack  of  foresight,  prudence,  or  careful 
management,  but  to  the  overmastering  conditions 
with  which  the  responsible  persons  are  powerless  to  contend. 
And  what  are  the  underlying  principles  of  the  remedies  ? 
Just  exactly  what  might  be  expected  from  the  diagnosis  of 
the  alleged  disease.  The  tendency  of  the  remedies  is  to  lead 
the  mind  from  internal  causes  and  to  seek  amelioration  from 
external  aid.  Capital,  it  is  said,  does  not  flow  into  the 
business.  Capital  does  go  into  paying  sections,  but  if 
there  is  no  flood  of  capital  for  new,  though  promising, 
enterprises,  how  much  of  the  cause  may  be  attributable  to 
that  campaign  for  “ amelioration  of  disabilities  ” of  which  the 
first  article  is  a recital  that  electrical  enterprises  do  not  pay, 
the  second  that  they  cannot  pay  unless  conditions  are 
changed,  and  the  third  that  the  changes  alleged  to 
be  required  go  to  the  root  of  the  principles  of  English  busi- 
ness ? Capital  is  sensitive,  and  its  possessors  are  liable  to 
form  impressions  from  the  prevailing  talk  of  the  market- 
place. When  those  interested  in  electrical  enterprises  not 
only  talk  about  their  disabilities,  but  positively  shout  them 
and  persistently  continue  to  do  so,  some  at  least  of  the 
available  sources  of  capital  must  be  dried  up.  The  order 
placed  in  Germany  for  the  electrical  material  required  for 
what  is,  or  was,  called  the  Victoria  Falls  Power  Scheme, 
was  mentioned  during  the  discussion.  Regarding  this  plant 
a correspondent  of  the  Daily  Telegraph  “believed  that 
every  effort  was  made  by  the  British  South  Africa  Co. 
to  secure  that  the  contract  for  the  Victoria  Falls  electrical 
materials  should  be  placed  with  a British  company,  and  that 
the  failure  was  entirely  due  to  the  lack  of  the  necessary 
financial  support  to  the  contracting  English  firm.”  The 
result  of  our  own  inquiries  is  that  whatever  efforts  were 
made  in  this  direction  must  have  been  of  a somewhat  per- 
functory character,  since  firms  perfectly  able  to  manufacture 
the  plant  had  no  such  opportunity  as  was  afforded  their 
German  competitors.  The  incident  is  purely  financial,  and 
is  in  no  sense  indicative  of  manufacturing  “ disabilities  ” or 
the  need  of  any  revolutions  in  methods,  unless  it  be  in  the 
direction  of  financial  conduits,  such  as  are  referred  to  as 
Industrial  Banks.  The  City  editor  of  the  Daily  Telegraph 
summed  up  the  matter  in  the  words,  “ The  British  public 
did  not  respond  to  the  Victoria  Falls  Co.’s  invitation  to 
provide  some  £900,000  for  the  installation  of  a big  electric 
plant  for  the  mines  on  the  Rand.  The  Germans  willingly 
agreed  to  provide  the  amount,  but  on  the  express  condition 
that  the  necessary  plant,  which  involves  an  expenditure  of 
nearly  a million  sterling,  should  be  obtained  from  German 
manufacturers.”  The  English  financial  market,  to  whom 
the  scheme  was  openly  offered,  regarded  it  coldly.  Would 
they  have  received  it  any  the  more  warmly  if  approached 
from  the  side  of  manufacturing  interests  instead  of  as 
presented  r We  put  the  question.  The  answer  must  be 
left,  and  it  will  probably  vary  with  the  varying  views  of 
our  readers.  There  is,  however,  no  reason  why  English 
electrical  interests  should  be  lectured  or  any  electrical 
financier  put  on  the  cap  and  wear  it  any  more  than 


Rothschild  or  the  more  modest  investor.  Anyone  with 
available  cash  had  his  chance  and  refused  it,  either  on  the 
merits  of  the  investment  itself  or  by  reason  of  the  auspices 
under  which  it  was  presented.  The  manufacturing  work 
has  gone,  but  the  earning  stage  has  not  yet  begun,  and  we 
should  wait  awhile  before  congratulating  our  German 
friends  upon  their  enterprise  or  condemning  our  English 
fiiends  foi  their  excess  of  prudence.  Meantime  it  may  be 
hoped  that  financial  interests  which  rejected  the  opportunity 
of  investing  directly  will  not  too  greedily  swallow  the 
investment  when  presented  indirectly,  in  which  case  the 
Industrial  Bank  concerned,  or  other  German  financiers,  will 
have  considerable  funds  locked  up  and  will  perhaps  be 
willing  to  let  others  have  a chance  of  financing  any  similar 
enterprise  which  may  offer. 

It  is  well  to  remember  that  the  mere  fact  of  securing 
orders  on  speculative  terms  does  not  justify  the  injunctions 
to  follow  all  the  methods  of  our  German  friends  which  we  are 
implored  to  do.  We  are  told  that  the  firms  are  large  and 
have  become  large  by  a sfiVies  of  amalgamations.  This  is  a 
free  country,  and  there  is  nothing  to  prevent  the  amalgama- 
tion of  any  firms  who  find  it  to  their  advantage.  Enormous 
engineering  works  are  not  such  a novelty  in  England  as  to 
justify  any  sentiment  of  awe  at  the  extent  of  electrical 
factories  in  Germany  or  elsewhere.  So  long  as  we  are 
equipped  for  the  manufacture  of  any  machinery  in  demand, 
it  is  immaterial  whether  our  factories  are  few  and  large  or 
numerous  and  comparatively  small.  It  is  early  yet  to 
determine  that  the  large  is  necessarily  the  most  economical, 
since  the  principal  examples  have  developed  rather  as  the 
result  of  fiscal  conditions  than  from  purely  economic 
causes.  There  may,  nevertheless,  be  room  for  connecting 
links  of  a semi-financial  character. 

The  advocates  of  German  methods  are,  of  course,  expecting 
to  reap  all  the  advantages  without  any  of  the  drawbacks.  Our 
Chancellor  of  the  Exchequer  has  not  yet  placed  a tax  on 
incandescent  lamps,  such  as  exists  in  Germany.  Our  students 
who  look  wistfully  to  the  time  when  they  may  embark  on 
practical  work,  and  plenty  of  it,  as  they  are  persuaded  to 
expect,  may  ask  themselves  whether  employment  on  the 
terms  indicated  by  Messrs.  Lepine  and  Stelling  entirely 
satisfies  their  aspirations  for  the  future.  Those  concerned  in 
electrical  manufactures  may  wonder  whether,  after  all,  the 
industrial  banks  lauded  by  Mr.  Ra worth  are  just  the  insti- 
tutions by  which  it  is  desirable  that  electrical  finance  should 
be  controlled.  It  would  appear,  from  Mr.  Raworth’s  remarks, 
that  these  institutions  are  engaged  not  only  in  developing 
some  enterprises,  but  also  in  deterring  the  development  of 
others.  There  is  reason  to  still  further  inquire  whether 
these  methods  can  be  profitably  transferred  to  this  country. 
An  absence  of  freedom  of  action  and  freedom  of  choice  runs 
through  them  all,  until  we  reach  conditions  which  fetter 
not  only  those  within,  but  also  those  without. 

No  surprise  need  be  felt  that  those  who  seek  adventi- 
tious aid  for  business  enterprises  should  look  to  Tariff 
Reform  for  help,  but  as  we  have  remarked,  it  is  to  be 
regretted  that  a meeting  such  as  the  one  addressed  should 
have  such  subjects  forced  upon  it.  We  have  expressed  our 
views  on  this  question  before,  and  have  no  intention  of 
intruding  them  now.  It  is  only  necessary  to  meet  the 
arguments  advanced  by  remarking  that  the  electrical 
industry  is  dependent  upon  the  general  prosperity  of  the 
country,  and  any  direct  benefit  it  might  appear  to  receive 
from  Tariff  Reform  would  be  as  nothing  compared  with  the 
loss  which  mignt  accrue  from  a change  in  our  fiscal  policy. 
The  subject  needs  to  be  approached  very  broadly,  which 
can  hardly  be  claimed  for  it  in  the  discussion  to  which 
reference  is  made. 

We  hope,  but  are  hardly  justified  in  expecting,  that  elec- 
trical interests  may  be  allowed  a respite  from  the  efforts  of 
its  anxious  friends  such  as  we  have  dealt  with  above.  We 
do  not  deny  that  there  have  been  some  essential  drawbacks, 
but  they  have  been  lived  down.  We  do  not  say  that  there 
are  no  legislative  restrictions  which  are  not  capable  of 
improvement,  but  they  should  be  defined  and  amendment 
sought  in  a direct  way  from  the  proper  quarters  and  not  by 
the  attempt  to  create  a fictitious  public  opinion.  We  are 
far  from  suggesting  that  there  are  no  weak  members,  but  we 
assert  that  there  is  no  occasion  to  mix  them  up  in  a general 
way  and  thereby  besmirch  a whole  industry.  Some  weak 
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branches  have  died  off  ; a little  pruning  will  save  some 
others.  “ Vigorous  and  healthy  growth  ’ comes  from  the 
rigorous  and  drastic  application  of  sound  business  principles 
and  not  from  seeking  props  or  dwelling  on  drawbacks. 


“ CHRISTMAS  CHEEB." 


In  wishing  our  readers  who  are  within  24  hours  postal 
reach  of  these  offices  “ A Merry  Christmas,”  we  remember 
that  large  number  of  our  friends  farther  off,  who  will  not 
see  these  pages  until  Christmas-tide  has  been  all  but  for- 
gotten. To  these,  therefore — and,  indeed,  to  all— let  us 
employ  the  more  comprehensive  expression  “ The  Compli- 
ments of  the  Season.”  Though  the  year  is  not  yet  quite 
dead,  in  the  words  of  the  politician  its  “ sands  are  running 
out,”  and  for  foreign  reasons,  if  for  no  other,  in  this  last 
issue  but  one  for  1909  the  Electrical  Review  heartily 
wishes  to  all  of  its  supporters  everywhere  “ A Bright  and 
Prosperous  New  Year  in  1910.  ’ 

“ A passing  compliment  from  editor  to  supporter — 
a courtesy  and  nothing  more  ” — some  cynic  may 
remark  in  these  empty  unbelieving  days.  We  will  let  our 
cynic  say  his  say,  and  proceed,  for  we  are  content 
to  believe  that  there  is  still  some  genuineness,  some  cordial 
heartiness,  some  hope  and  confidence  left  even  among  those 
who  endeavour  to  watch  over  the  interests  of  our  electrical 
affairs.  We  are  not  all  of  us  so  caught  in  the  trammels 
of  self-interest  as  to  be  entirely  oblivious  of  the  interests 
of  others.  Not  all  of  us  suspect  all  of  our  fellows  of  say- 
ing one  thing  and  meaning  another,  whatever  we  may 
suspect  of  some.  We  have  no  difficulty  in  believing  that 
the  improvement  in  the  state  of  British  electrical  engineering 
and  industry  which  began  in  1909  is  going  to  continue  in 
1910.  We  also  hope  that  the  signs  of  general  improvement 
which  are  now  so  apparent  both  in  the  Trade  Returns  and  in 
the  increase  of  employment,  will  put  heart  into  some  who  have 
allowed  their  hopes  to  droop,  and  will  disturb  or  silence 
those  whose  constant  complainings  have  excited  anxiety  in 
the  minds  of  men  whose  own  concerns  bear  no  actual 
evidence  of  depression. 

A few  years  ago  prophets  of  decadence  took  our  tin-plate 
trade  in  hand  and  wrapped  it  in  a shroud  ready  for  burial — 
one  almost  heard  the  words  “ Dust  to  Dust.”  But  a 
temporary  disability  had  been  mistaken  for  dying  gasps, 
and  the  poor  corpse  was  no  corpse  at  all.  A corpse 
indeed — mark  its  vitality,  its  energy,  in  the  closing  months 
of  1909  ! Well  may  the  affectionate  embalmers  now  flee 
in  fright.  Never  did  any  industry  stand  up  more  erect, 
more  ready  for  the  fray — and  why  ? — the  superiority  ol 
Welsh  tin-plates  for  export  meat-packing  is  bringing  such 
important  orders  from  America  that  45  sheet  and  tin-plate 
mills  are  in  course  of  erection  or  projected.  Two  out  of 
eight  new  mills  were  started  only  last  week  and  the  others 
will  be  ready  directly.  In  what  more  emphatic  manner 
could  an  industry  denounce  its  detractors  ? 

We  do  not  propose  to  produce  here  for  Christmas  reading 
and  digestion  an  examination  of  the  factors  that  have  been 
present  making  for  good  and  evil  in  our  industry  during 
the  year.  All  we  desire  just  at  this  point  is  to  say 
that  whatever  the  past  may  have  been,  we  arrive  at 


Christmas-tide  with  figures  which  indicate  that  the  tide  has 
turned,  that  the  trade  of  the  country  is  growing  again,  that 
more  of  our  people  are  fiuding  work,  that  the  depression  in 
the  curve  is  past.  Various  departments  of  the  electrical  trade 
are  directly  dependent  upon  improvement  in  other  and  more 
general  branches,  and  some  of  them  have  already  told  us  that 
they  are  feeling  the  benefit  of  that  awakening.  It  is 
reasonable  therefore  to  expect  better  things  for  the  British 
electrical  trade  in  1910  than  it  experienced  in  1909. 

The  trade  returns  for  the  mouth  of  November  showed  an 
increase  of  £11,700,745  (2  V4  per  cent.)  in  imports,  of 
£4,174,000  (14-3  per  cent.)  in  exports,  and  of  £69,697 
(1  per  cent  ) iu  re-exports,  as  compared  with  the  corresponding 
month  of  1908.  Taking  the  1 1 months  of  the  year  there  have 
been  increases  of  5Y  per  cent,  and  14’3  per  cent,  in  the  imports 
and  re-exports  respectively.  The  exports  are  still  a shade 
below  those  of  1908,  namely,  0 9 per  cent.,  but  if  we  add 
that  the  month  of  November  showed  large  increases  in 
manufactured  goods,  and  a reduced  price  per  ton  for 
export  coal,  the  export  position  is  better  than  it 
appears  from  a mere  percentage  figure.  Incidentally,  it 
may  be  added  that  the  0'9  per  cent,  is  not  accounted  for  by 
any  fall  in  electrical  exports,  for  these  have  increased  con- 
siderably during  the  current  year,  as  we  have  repeatedly 
shown. 

The  statistics  issued  by  the  Labour  Department  of  the 
Board  of  Trade  for  November,  show  that  employment  was 
better  than  in  October,  the  improvement  being  observed  in 
the  pig-iron,  tin-plate,  engineering  and  shipbuilding 
industries ; indeed,  all  the  chief  industries  of  the  country, 
except  cotton  spinning,  reflected  improvement  as  compared 
with  the  corresponding  month  of  1908.  The  Trade  Unions 
returned  their  unemployed  members  at  6’5  per  cent.,  as 
compared  with  7'1  per  cent,  in  the  preceding  month,  and 
with  8'7  percent,  in  the  month  of  November,  1908.  This 
is  exceedingly  satisfactory.  The  pauperism  figures  issued  a 
few  weeks  ago  for  the  metropolitan  district  also  reflect  an 
altogether  happier  state  of  things. 

We  print  the  foregoing  figures  at  this  moment  in  the 
belief  that  their  appearance  in  our  pages  on  the  eve  of 
Christmas  may  go  far  to  give  those  of  our  readers  who  wish 
it  “ A Merry  Christmas,”  and  to  encourage  a more  hopeful 
outlook,  based  upon  actual  statistical  evidence,  for  the  year 
that  is  coming. 


About  a year  ago  we  discussed  the 

Capital  and  8Cheme  0f  co-partnery  proposed  by  Sir 

Co-partnery.  Christopher  Furness,  and  gave  it  our 
support.  We  pointed  out  that,  in  agreeing 
to  'give  the  system  a trial,  the  men  were  ahead  of  their 
leaders,  who  look  with  suspicion  on  all  schemes  of  profit- 
sharing  proposed  by  the  masters  ; and  we  expressed  our 
opinion  that  the  trial  could  be  productive  of  nothing  but  good, 
because,  in  the  first  place,  it  meant  steady  and  continuous 
employment  for  the  men,  who  would  thus  be  assured  of  a 
full  year’s  wages  ; continuous  occupation  of  the  yard,  thus 
tending  to  economy  in  production  ; and  finally,  because  the 
facts  learned  by  experience  would  serve  to  dispel  many  of 
the  fictions  born  of  prejudice.  Such  practical  experiments 
as  that  which  has  completed  almost  a year’s  successful  run  at 
the  Hartlepool  shipyard  should  do  a great  deal  to  dispel 
many  erroneous  ideas  from  the  minds  of  thinking  workmen 
as  to  the  relationship  between  labour  and  capital.  The  period 
for  which  it  was  agreed  that  the  co-partnership  should  be 
tried  is  now  drawing  to  a close,  and  the  secretary  of  the 
company  has  addressed  a letter  to  the  employe  shareholders 
setting  forth  the  results  so  far  achieved. 

In  this  letter  it  is  shown  that  all  departments  have  been 
well  employed,  and  that  in  the  shipbuilding  department 
there  have  been  no  cases  of  delay  in  delivery,  as  was,  unfor- 
tunately, often  the  case  before.  On  the  contrary,  not  only 
has  every  ship  built  and  repaired  since  the  commencement 
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of  the  co-partnership  scheme  been  completed  and  delivered 
within  the  contract  time,  but  in  one  important  contract  in 
which  the  company  undertook  to  lengthen  a steamer  within 
six  weeks,  so  that  it  might  resume  its  position  by  a fixed 
date  on  the  line  in  which  it  was  engaged,  the  work  was  com- 
pleted in  six  days  less  than  the  stipulated  time.  This  is 
most  gratifying  evidence  as  to  the  value  of  the  scheme,  and  of 
the  loyalty  of  the  men. 

Turning  to  the  financial  side,  the  results  are  no  less  satis- 
factory. The  success,  or  otherwise,  of  schemes  of  co- 
partnership or  profit-sharing  depends  very  largely  upon  the 
part  which  the  cost  of  labour  plays  in  the  total  costs  of  pro- 
duction, and  depends  still  more  on  the  nature  of  the  labour. 
In  the  making  of  standardised  plant  and  machinery,  such  as 
engines,  boilers,  or  electric  generators,  the  costs  of  labour 
can  be  very  closely  and  accurately  estimated,  but,  in  ship- 
building and  repairing,  where  so  much  manual  labour  is 
employed,  and  where  the  supervision  cannot  be  so  close  as  in 
a workshop,  the  cost  of  labour  can,  by  the  deliberate  act  of 
the  men,  be  made  much  more  than  it  ought  to  be.  It  is 
clear  then  that  for  work  of  this  character  any  scheme 
which  gives  the  men  a direct  interest  in  the  profits, 
not  only  makes  them  more  contented,  but  must  inevitably 
tend  to  reduce  the  cost  of  labour  to  a minimum 
for  each  job.  It  is  the  recognition  of  this  fact  which 
prevents  the  Trade  Union  leaders  from  lending  their 
support  to  such  schemes.  It  is  supposed  that  if  the  costs  of 
labour  be  reduced,  there  will  be  less  labour  employed. 
Whilst  this  may  be  true  of  any  particular  job,  it  is  not  true 
as  applied  to  the  whole  works,  or  as  applied  to  the  industry 
generally.  It  is  to  be  sincerely  hoped  that  the  results  at  the 
Hartlepool  yard  will  do  something  to  promote  a more 
liberal  attitude  towards  profit-sharing  schemes  of  working. 

According  to  the  terms  of  the  agreement,  the  employe 
shareholders  in  the  Furness  co-partnership  scheme  were 
guaranteed  4 per  cent,  on  their  holding,  and,  after  the 
ordinary  shareholders  had  received  5 per  cent.,  any  surplus 
was  to  be  divided  equally  between  the  employe  and  the 
ordinary  shareholders.  As  a result  of  the  nine  months’ 
work  there  will  be  a bonus  all  round  at  the  rate  of  5 per 
cent,  per  annum,  so  that  the  workmen  receive  9 per  cent, 
and  the  ordinary  shareholders  10  per  cent,  per  annum  for  the 
nine  months  ending  December  81st,  1909,  which,  for  con- 
venience, has  been  made  the  end  of  the  financial  year. 

This  state  of  things  is  in  marked  contrast  to  that  which 
existed  prior  to  the  co-partnership  experiment.  Before, 
owing  to  sectional  strikes  and  disagreements,  in  which 
the  employers  had  no  part  or  lot,  the  company  found 
it  impossible  to  give  any  definite  guarantee  as  to  time 
of  delivery  of  a vessel.  In  several  cases  considerable 
penalties  had  been  incurred  by  reason  of  the  contract  time 
being  greatly  exceeded.  Specific  instances  are  referred  to  in 
the  secretary’s  letter  to  the  employe  shareholders,  viz.,  the 
steamer  Victoria  and  the  three  Hamburg-America  steamers 
which  were  respectively  152  days,  273  days,  304  days  and 
273  days  late. 

U nder  these  circuumstances  the  directors  are  desirous  now 
of  knowing  at  an  early  date  whether  it  is  the  desire  of  the 
employe  shareholders  to  continue  working  under  the 
co-partnership  system.  It  is  pointed  out  that  sufficient  time 
has  now  elapsed  to  enable  the  men  of  practical  thought  to 
form  a sound  judgment,  and  it  is  imperative  in  view  of  the 
necessity  of  looking  forward  to  the  securing  of  future  con- 
tracts, that  the  directors  should  know  whether  or  not  they 
may  count  upon  the  co-operation  of  the  men,  without  which 
it  will  be  impossible  to  guarantee  delivery  within  a specified 
time,  and  thus  valuable  work  will  be  lost  to  the  yard. 

We  do  not  overlook  the  fact  that  a good  start  was  given 
to  the  co-partnership  working  by  the  orders  given  for  vessels 
by  the  chairman,  Sir  Christopher  Furness.  But  this 
is  not  the  only  work  accomplished  since  the  scheme 
was  put  in  hand.  During  the  period  of  co-operative 
working  nine  steamers  have  been  launched  and  six  others  are 
in  various  stages  of  construction.  At  the  Middleton  ship- 
yard 119  steamers  have  been  docked  and  repaired,  at  the 
harbour  dockyard  157,  and  at  the  public  docks  8,  making  a 
satisfactory  total  of  284  steamers  for  the  period.  In  addition 
to  this  a considerable  amount  of  salvage  work  has  been 
done. 

We  shall  be  interested  in  hearing  the  men’s  side  of  the 


story,  and,  if  they  are  as  satisfied  with  the  results  as  are  the  . 
directors  and  ordinary  shareholders,  there  is  no  doubt  that 
the  co-partnery  method  of  working  will  be  continued.  In  this 
event  there  is  every  likelihood  that  other  yards  will  inaugurate 
similar  systems,  and  it  will  be  very  gratifying  if  proposals 
for  such  should  emanate  from  the  men.  Bearing  in  mind, 
however,  that  the  Trade  Unions  are  very  strong  in  the  ship- 
building and  engineering  trades,  it  is  doubtful  if  the  men 
will  be  encouraged  by  their  official  leaders  to  take  the 
initiative. 


Whatever  may  have  been  the  cause  of 

Flexllde^Cord  ^ie  ^re  at  fc^e  premises  of  Messrs.  Arding 
and  Hobbs,  Clapham  Junction,  we  tender 
to  the  firm  and  the  bereaved  and  to  all  who  have  suffered 
in  any  way  in  consequence  of  this  sad  calamity,  our  heart- 
felt sympathy. 

As  to  the  cause  of  the  fire,  we  know  no  more  than  is  to  be 
gleaned  from  the  daily  Press.  We  have  become  so  accus- 
tomed to  read  the  unconsidered  remark,  “ the  fire  was  caused 
by  the  fusion  of  an  electric  wire,”  that  we  should  be 
surprised  to  hear  of  any  fire  for  which  electricity 
was  not  saddled  with  the  blame.  In  the  lamentable 
case  referred  to,  an  explanation  has  been  given 
which,  at  any  rate,  is  a possible  one.  One  version 
is  that  an  assistant  dropped  an  umbrella  on  to  an 
electric  lamp,  causing  a fusion  of  the  wires,  whilst  another  : 
account  says  “ the  fire  started  in  a window  of  the  fancy  linen 
goods  department  by  the  fusion  of  an  electric  wire,  the  out-  - 
side  of  which  was  decorated  with  cotton  wool.”  Now, 
without  offering  any  opinion  as  to  the  origin  of  the  fire,  we 
take  this  occasion  to  repeat  what  we  have  so  often  said 
before — viz.,  that  it  is  high  time  that  the  use  of  flexible 
cord  in  shop  windows  containing  inflammable  articles  such 
as  every  draper’s  shop  contains,  to  say  nothing  of  celluloid 
goods,  should  be  absolutely  prohibited.  Shop  window 
lighting  is,  perhaps,  the  cheapest  possible  kind  of  electrical 
work,  and  is  also,  as  generally  carried  out,  the  most  . 
dangerous.  The  surprising  thing  is  that  the  accidents  and 
fires  arising  from  it  have  been  so  few.  Electrical  con- 
tractors are  not  altogether  free  from  blame  in  the  matter, 
but  unless  they  absolutely  decline  to  carry  out  work  at  the 
prices  which  are  current  for  this  class  of  lighting,  it  is 
difficult  to  see  how  the  standard  is  to  be  raised,  except, 
indeed,  by  drastic  action  on  the  part  of  the  insurance 
companies. 

Speaking  quite  generally,  it  is  an  amazing  thing  that 
whilst  a man  will  spare  no  expense  on  his  building  and 
furnishings,  willingly  paying  an  architect’s  fee  to  ensure 
structural  safety,  he  will  place  his  electric  light  contract  with 
any  Tom,  Dick  or  Harry  at  the  lowest  price  tendered, 
begrudging  the  nominal  fee  which  any  responsible  consulting 
engineer  would  charge  him  for  drawing  up  a specification 
and  supervising  the  work.  He  is  quite  prepared  to  accept 
the  contractor’s  assurance  that  the  work  will  be  in  accordance  , 
with  insurance  requirements,  and  having  paid  his  insurance 
premium,  he  feels  satisfied  that  both  his  risk  and  his  responsi- 
bility are  covered. 

And  what  of  the  insurance  companies  ? With  one  or  two  j 
exceptions,  they  profess  to  insist  on  the  rules  of  the  Institution  - 
of  Electrical  Engineers  being  complied  with,  but  how  many 
of  them  will  refuse  a risk  because  the  work  is  not  in  strict 
compliance  therewith?  If  any  difficulty  is  raised,  it  is  ■ 
generally  enough  for  the  insurer  to  say,  “ Very  well ; if  you 
won’t  insure  me,  someone  else  will,”  in  order  to  bring  the 
insurance  company  to  heel.  Insurance  is  no  guarantee  of  , 
security,  and  it  requires  to  be  emphasised  that  the  insuring 
of  any  premises,  whilst  it  covers  financial  risk,  does  not 
insure  against  moral  responsibility. 


In  our  “ Notes  ” will  be  found  a 
F1°Mlnes  y ^ rc^erence  to  the  forthcoming  inquiry  into 
the  use  of  electricity  in  mines,  which  we 
commend  to  the  notice  of  those  interested  in  this  subject. 
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rHE  RAWTENSTALL  ELECTRIC  LIGHTING 
AND  TRAMWAYS  UNDERTAKING. 

The  history  of  the  electric  lighting  undertaking  of  the 
Borough  of ‘Rawtenstall  dates  back  to  the  year  1899,  when 
•he  Corporation  obtained  a provisional  order.  No  steps  were 
taken,  however,  until  1904,  when  negotiations  commenced 
between  the  Corporation  and  the  Lancashire  Electric  Power 
Co.  for  a supply  in  bulk.  In  1905  the  Corporation  applied 


Fic.  1— View  in  the  Town,  showing  the  Tramways 

or  and  obtained,  the  Local  Government  Board’s  sanction  to 
loan  for  the  purchase  of  sub-station  machinery  and  distri- 
mtiog  mains.  Early  in  1906  the  Corporation  had  under 
:onsi  deration  the  purchase  of  that  portion  of  the  Rossendale 
Galley  tramway  system  lying  within  their  borough,  and  after 
son  sidering  a report  by  their  engineers,  Messrs.  Lacey,  Si  lar 
ind  Leigh,  decided  to  introduce  a Tramways  Bill  in  1 arlia- 
nent  authorising  the  reconstruction  and  extension  of  the 
>ld  tramways  system  and  its  conversion  to  electric  work- 
ncr.  At  the  same  time,  the  original  scheme  for  a bulk 
supply  from  the  Lancashire  Electric  Power  Co.  was 


July  of  that  year  an  agreement  was  come  to  between  the 
Corporation  and  the  Rossendale  Valley  Tramways  < o.,  as  to 
the  purchase  price  for  the  lines,  car  depot  and  rolling  stock, 
and  the  work  of  reconstruction  was  commenced  in  August. 

At  this  period  negotiations  were  also  in  progress  between  the 
Rawtenstall  Corporation  and  the  Corporation  of  the  adjacent 
Borough  of  Haslingden  for  a supply  in  bulk,  and  for  the 
working  of  their  tramway  system,  but  the  negotiations  tell 

Similar  negotiations  were  entered  into  between  Rawtenstall 
and  the  Corporation  of  Bacup,  and  in 
September,  1908,  an  agreement  was 
arrived  at  between  the  two  Corporations 
as  to  the  reconstruction  and  working  of 
the  tramways  in  Bacup. 

The  first  portiott  of  the  reconstructed 
tramways  were  inspected  by  the  Board 
of  Trade  on  December  10th,  1908,  and 
the  final  portion  in  Bacup  was  inspected 
on  July  20th,  1909. 

The  completion  of  these  lines  allows 
of  through  communication  by  tram- 
way between  Blackburn,  Accrington, 
Haslingden,  Rawtenstall  and  Bacup, 
all  of  which  are  important  manufac- 
turing towns.  There  is  also  a tramway 
running  in  a northerly  direction  fiom 
the  centre  of  Rawtenstall  to  a point 
about  two  miles  from  the  present  ter- 
mination of  the  Burnley  Corporation’s 
tramway  system. 

The  lines  are  all  single  track,  with  turn- 
outs, and  comprise  the  following  : Recon- 
structed lines  in  Rawtenstall,  5 miles 
2">  chain  ; new  lines  in  Rawtenstall,  1 mile  -I  4 chainB  , 
reconstructed  lines  in  Bacup,  2 miles  3M  chains;  total, 

8 miles  7-7  chains.  , 

There  are  numerous  steep  gradients  and  many  curves,  tne 
steepest  gradient  being  1 in  1 5 ; the  curves  have,  for  the  most 

part,  a fairly  large  radius.  * ^ , i 

The  track  is  laid  to  a gauge  of  4 ft.,  with  British  standard 
rails  weighing  100  lb.  per  yard.  So  far  as  possible,  the  rails 
are  in  60  ft.  lengths,  each  length  fitted  with  three  anchors 
secured  to  the  rail  flanges  by  Warner’s  patent  anchor  clips.^ 
The  rails  are  of  high  silicon  steel,  made  to  Sandberg  s 


Fig.  2. — The  Boiler  House. 


Figs.  3 and  4.— Laying  the  Mains. 


abandoned,  and  in  August,  1907,  a fresh  application  for 
borrowing  powers  in  connection  with  the  electric  ig  uir, 
scheme  was  made,  sanction  to  the  loan  being  o tame 
subsequently.  The  Act  authorising  the  reconstruction  and 
extension  of  the  tramways  was  obtained  in  190,. 

In  the  meantime  the  engineers  prepared  the  plans  and 
specifications  for  a generating  station  for  the  supp  y <> 
tricity  to  the  tramways,  and  for  general  lighting  and  power 
purposes.  Tenders  were  received  by  the  Corporation  and 
the  various  contracts  let  during  the  early  part  of  19  n 


specification,  the  chemical  constituents  including  : .Carbon* 
•53;  silicon,  -292;  sulphur,  '055;  phosphorus,  -051;  and 

^he  joints  between  rails  are  all  welded  by  the  rI  hermit 

P The  points  and  crossings  are  of  lladfield’s  manganese  steel, 
and  the  inner  rails  on  the  sharpest  carves  are  fitted  with 

Bnlfin’s  patent  renewable  lip.  . 4 . . ..  _ 

The  joints,  where  welded,  have  no  bonds,  but  at  junctions 

between  rails  and  points  and  crossings  two  solid  copper  pin 

n 


i 
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type  bonds  are  employed  on  each  rail,  with  supplementary 
long  bonds  over  the  points  and  crossings.  Cross  bonds  are 
provided  between  rails  at  intervals  of  20  yards,  and  between 
tracks  at  intervals  of  70  yards. 

< >n  some  portions  of  the  route  it  was  found  that  the  old 
concrete  bed  was  quite  sound,  and  in  these  cases  the  old  bed 
was  re-used,  elsewhere  a new  bed  has  been  put  down  ; the 
old  granite  setts  have  also  been  used  where  possible. 


Fig.  5.— View  in  the  Engine  Room. 

The  contractors  for  the  permanent  way  work  were  Messrs. 
Underwood  & Brother,  Dnkinfield. 

The  overhead  equipment  is  on  the  span-wire  system, 
supported  on  tubular  steel  poles  made  in  one  piece,  31  ft. 
long,  the  overhead  conductor  being  erected  so  that  it  is 
never  more  than  48  in.  from  the  centre  of  the  track. 

The  trolley-wire  is  of  No.  000  grooved  section,  with 
B.I.  & H.  non-fouling  ears.  The  whole  of  the  overhead 

equipment  was  carried  out  by  the  British  Insulated  and 
Helsby  Co. 

The  cable  work  for  both  lighting  and  tramway  systems 


The  feeder  pillars  were  also  supplied  by  Messrs.  Glover ; 
each  section  box  is  fitted  with  the  usual  switches  for  dividing 
the  overhead  line  into  half-mile  sections  and  with  a telephone 
by  which  communication  can  be  held  with  the  generating 
station.  Telephones  are  also  provided  on  each  terminal  pole 
on  the  different  routes  and  at  the  car  depdt. 

The  rolling  stock  comprises  16  cars,  by  the  United 
Electric  Car  Co.,  each  car  being  fitted  with  two  Westinghouse 
motors,  and  arranged  for  the  Raworth 
regenerative  control.  The  cars  are  of 
the  double-deck  four-wheel  type  with 
canopy  covers  and  have  seating  capacity 
for  51  passengers. 

The  hand  brakes  are  fitted  with  the 
Peacock  patent  brake  spindle,  and 
mechanical  track  brakes  of  Spencer’s 
latest  pattern  are  also  fitted  ; the  regene- 
rative control  provides  for  electric 
braking. 

The  trolley  poles  are  of  the  Brecknell, 
Munro  & Rogers’s  swivelling  type  with 
specially  low  bases.  The  results  in 
actual  working  with  the  regenerative 
control  have  been  very  satisfactory, 
the  current  consumption,  as  metered 
at  the  station,  being  only  1-1  units  per 
car-mile. 

The  power  station  is  a handsome 
brick  building  on  the  bank  of  the  River 
Irwell  at  Hareholme,  about  a mile  from 
the  centre  of  Rawtenstall. 

It  comprises  engine,  boiler  and 
switchrooms.  Adjoining  the  Bwitchroom 
is  a block  containing  the  offices  and 
stores,  with  a basement  beneath  forming 
a battery  room. 

The  station  is  designed  and  equipped 
for  the  supply  of  current  for  lighting  and  power  purposes 
at  460  and  230  volts  on  the  direct-current  three-wire 
system  and  at  400  volts  and  230  volts  alternating  current 
to  the  outlying  parts  of  the  borough,  also  at  500  volts  for 
the  tramways. 

In  the  engine  room  are  installed  three  three-crank 
Browett-Lindley  enclosed  type  triple- expansion  engines,  each 
coupled  to  an  E.C.C.  generator.  The  engines  have  a normal 
full-load  rating  of  440  i.h.p.,  and  are  capable  of  working  up 
to  530  i.h.p.,  the  speed  being  400  r.p.m.  and  the  steam 
pressure  175  lb.  per  sq.  in. 


Fig.  6. — The  Switch  Gallery. 

was  carried  out  by  Messrs.  W.  T.  Glover  & Co.  The 
cables  are  paper  insulated  and  lead  covered,  the  feeders  being 
drawn  into  stoneware  conduits  and  the  distributing  cables 
laid  solid  in  bitumen  in  wood  troughing.  The  two  high- 
tension  feeders  are  three-core  armoured  cables  laid  direct  in 
the  ground. 

I' -turn  feeders  are  used  for  the  tramway  system  in  con- 
junction with  track  boosters  at  the  power  station. 


Fig.  7. — The  h.t.  Switchboard. 

The  generators  are  six-pole  compound- wound  machines 
with  interpoles,  and  have  an  output  of  277  kw.  at  normal 
load.  The  pressure  can  be  regulated  between  475  and  56Q 
volts,  and  the  machines  are  used  compound  on  the  lighting 
and  traction  systems. 

Each  engine  is  fitted  with  a Korting  ejector  condenser 
with  motor-driven  circulating  pumps  of  the  Rees  Roturbo 
type. 
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Steam  is  supplied  by  three  Yates  & Thom  Lancashire 
boilers,  30  ft.  long  x 8 ft.  diameter,  fitted  with  McPhail 


pIQi  g_ Section  through  Engine  and  Boiler  Houses,  Rawtenstall  Generating  Station. 


and  Simpson  superheaters  and  Bennis  automatic  stokers 
with  compressed  air  furnaces.  There  are  also  installed  a 
Green  economiser  with  192  tubes,  two  of  Hall’s  compound 
feed  pumps,  each  having  a capacity  of  3,000  gallons  per 
hoar,  and  an  injector  for  2,000  gallons  per  hour.  The 
steam  pipes,  valves  and  other  accessories  in  connection 
therewith  were  also  supplied  by  Messrs.  Yates  & Thom. 
The  auxiliary  machinery  comprises  an  inverted  rotary 
converter  set  by  the  British  Westinghouse  Co.,  of 
100  kw.  output.  This  machine  consists  of  two 
100-kw.  rotary  converters  mounted  on  one  bed-plate, 
and  arranged  so  that  they  can  be  coupled  together 
by  a clutch.  The  machine  runs  normally  with  the 
clutch  in  gear,  one  half  being  used  as  a direct- 
current  motor  on  the  traction  system,  and  the  other 
half  as  a double-current  generator  supplying  direct 
current  for  the  three-wire  lighting  system  and  three- 
phase  ’alternating  current,  which  is  stepped  up  by 
static  transformers  to  3,000  volts  for  transmission 
to  the  outlying  parts  of  the  borough  where  three- 
phase  transformers  are  installed  for  reducing  the  pres- 
sure to  that  required  for  the  alterna- 
ting-current distribution  system.  The 
middle  wire  of  the  direct-current  system 
_ is  connected  to  the  neutral  point  of 
transformers,  thus  die- 
the  usual  rotary  balanc- 


The l.t.  switchboards  were  supplied  by  Messrs.  Whipp  and 
Bourne,  of  Castleton,  and  the  h.t.  switchgear  by  the  B.T.-H.  Co. 

An  overhead 
travelling  crane 
with  a capacity  of 
15  tons  spans  the 
engine  room,  and 
was  supplied  by 
Messrs.  Thos. 
Larmuth  & Son,  of 
Salford. 

The  reconstruc- 
tion and  extensions 
of  the  permanent 
way,  the  electrical 
equipment,  power 
house  and  all 
other  work  was 
carried  out  to  the 
plans  and  speci- 
fications of  Messrs. 
Lacey,  Sillar  and 
Leigh,  of  West- 
minster  and  Man- 
chester. 

The  laying  of 
the  permanent 
way  was  super- 
vised by  Mr.  James 
Johnson,  the  borough 
engineer,  and  the  electrical  work  by  Mr.  0.  L.  E.  Stewart, 
the  engineer  and  manager. 


THE 


ELECTRIC  LIGHTING  ACTS.  1882 
TO  1909. 


By  A CENTRAL  STATION  ENGINEER. 


Twenty-seven  years  is  no  trifling  span  of  time  to  those  who 
have  seen  it  pass  from  their  working  lives,  but  short,  indeed, 
to  have  covered  the  creation  and  development  of  an  art  and 
industry  whose  ultimate  influence  on  the  life  of  civilised 
communities  promises  to  be  more  far-reaching  than  that  of 
any  previous  adaption  of  the  forces  of  nature  to  the  service 

of  man.  , . 

In  observing  the  growth  of  the  electric  supply  industry 
in  its  relation  to  public  opinion,  it  must  be  remembered 


the  step-up 
pensing  with 


ing  set. 

After  the  tramway  system  is  shut 
down  only  one-half  of  the  machine  is 
run,  this  acting  as  an  inverted  rotary 
taking  current  from  the  battery  (which 
is  then  connected  to  the  lighting 
system)  and  generating  three  - phase 
current  for  the  a.C.  supply. 

In  addition  to  the  above,  there  is 
installed  an  automatic  reversible  booster 
by  the  Lancashire  Dynamo  Co., 

used  in  conjunction  with  the  bat- 
tery, two  track  boosters  by  Cromp- 
ton & Co.  for  the  tramway  return 
feeders,  and  an  ordinary  E.C.C.  three- 
wire  balancing  set. 

The  battery  was  supplied  by  the 
D.P.  Battery  Co.,  and  comprises  240 
cells  with  a discharge  capacity  of  50 
amperes  for  10  hours.  This  is  used 
normally  in  conjunction  with  the  booster  on  the  traction 
system,  but  is  transferred  to  the  lighting  system  for  t e 
night  load. 


Fig/  9. -Westinghouse  Inverted  Rotary  Converter  for  a.c.-d.c.  Supply. 

that  in  spite  of  the  novelty  of  the  medium  and  methods,  the 
general  application  of  electrical  energy  to  the  production  of 
light  and  power  only  constituted  a new  means  of  obtaining 
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conveniences  already  in  general  use,  and  this  immediately 
surrounded  the  new  industry  with  an  atmosphere  of  com- 
petition and  no  little  opposition.  Then,  as  even  now  to  some 
extent,  it  suffered  from  friends  who  hoped  too  much  for  it, 
and  from  enemies  who  saw  in  its  rivalry  dangers 
which  have  hardly  been  realised  and  whose  feelings  have  been 
reflected  in  the  legal  enactments  which  control  the  industry. 
Few  in  number  and  comparatively  small  in  scope  as  these  are 
in  comparison  with  the  present  magnitude  of  the  interests 
involved,  their  tendency  has  been  restrictive,  and  for  many 
years  supply  undertakings  have  urgently -felt  the  need  for 
wider  powers  and  more  complete  legal  support  in  their  dealings 
with  competitors  and  the  electricity  consuming  public.  After 
many  delays  a considerable  measure  of  relief  has  been 
obtained  by  the  passing  of  the  Amendments  Act  of  1909, 
which  from  April  of  the  coming  year  will  modify  existing 
electrical  law  in  many  directions,  particularly  in  regard 
to  the  needs  of  public  supply  authorities  ; the  consumer,  actual 
or  prospective,  is  favoured  rather  by  the  spirit  than  the 
letter  of  the  Act,  which  in  its  provisions  suggests  a full  if 
somewhat  tardy  recognition  by  Parliament  of  the  importance 
of  electricity  supply  as  a utility  which  no  section  of  the 
public  should  be  avoidably  deprived  of. 

Of  the  27  sections  of  the  Act,  12  are  devoted  to  the 
larger  issues  of  the  industry,  facilitating  the  establishment  of 
works  and  bulk  supplies,  and  making  provision  generally  for 
removing  any  obstructions  to  the  natural  growth  of  the  busi- 
ness ; six  sections  deal  with  accountancy  and  finance  and 
purely  formal  requirements  of  the  measure,  whilst  the 
remaining  nine  are  devoted  to  strengthening  the  position  of 
the  authority  in  relation  to  its  consumers.  Some  of  the 
latter  items  suggest  the  reflection  that  whilst  electricity  is 
subject  to  such  active  competition  from  other  sources  of  light 
and  power,  its  new  rights  should  be  asserted  only  with  care 
and  judgment,  too  much  harm  having  already  been  done  by 
approaching  consumers  in  the  spirit  of  the  tax  collector. 

The  establishment  of  generating  stations  is  dealt  with  by 
Secs.  1,  2 and  3,  which  provide  for  the  acquisition  of  sites 
within  or  without  the  area  of  supply,  compulsorily  if  need 
be,  by  permission  of  the  Board  of  Trade,  and  after  due 
notice  and  advertisement ; similarly  the  right  may  be 
obtained  to  break  up  roads,  railways  or  tramways  for  the 
purpose  of  laying  mains  between  the  area  of  supply  and  outside 
generating  stations  without  the  consent  of  the  authority 
controlling  such  roads  if  it  can  be  shown  that  such  consent 
is  unreasonably  withheld,  these  powers  being  qualified  by 
Clauses  ‘22  and  24,  which  respectively  provide  protection 
against  nuisance  and  damage  to  public  buildings  and  parks 
under  control  of  the  Commissioners  of  Works,  and  secure 
water  and  gas  undertakings  against  compulsory  deprivation 
of  land  required  by  them  for  the  purposes  of  their  under- 
taking. The  vision  conjured  up  by  the  latter  clause,  wherein 
the  Board  is  solemnly  restrained  from  allowing  an  electricity 
undertaking  to  acquire  the  gas  company’s  property  for  the 
erection  of  a works,  comes  as  a welcome  relief  after  10  tedious 
pages. 

The  important  question  of  bulk  supplies  is  dealt  with  in 
Clauses  4 and  5,  which  make  it  possible  to  obtain  powers 
and  carry  out  the  necessary  road  work  in  the  face  of  local 
opposition  if  the  Boardj  can  be  satisfied  that  such  supply  is 
needful  and  desirable.  A liberal  interpretation  of  these 
provisions  should  greatly  assist  electrical  development  in 
villages  and  the  residential  communities  often  found  just 
beyond  the  boundaries  of  cities,  and  hitherto  isolated  electric- 
ally by  the  lack  of  power  to  supply  and  run  mains  rather 
than  by  distance. 

By  the  use,  where  permissible,  of  overhead  transmission, 
many  new  markets  can  be  opened  up,  and  some  further 
impetus  given  to  the  healthful  tendency,  which  already  exists, 
for  re-idential  property  of  the  better  class  to  spread  outward 
into  the  country. 

Clause  .j— allowing  supply  to  be  given  to  a railway,  tram- 
way or  canal  situated  partly  within  and  partly  without  the 
area — opens  up  interesting  possibilities  ; presumably  the 
supply  company  of  a mining  village  in  Wales  might  offer  to 
the  L.  A N.W.  Railway  to  run  its  system  by  electricity  ! 
Certainly,  cases  must  arise  where  the  prospects  and  value 
of  an  undertaking  will  be  much  enhanced  by  this  provision. 
Of  immediate  interest  to  many  station  engineers  is  the 
permission  contained  in  Sec.  6 to  supply  premises  out- 


side their  area,  subject  to  the  consent  of  the  local 
authority  and  any  undertaker  in  whose  territory 
such  premises  may  be  situated.  It  must  be  noted 
that  such  extensions  will  become  part  of  the  supplier’s 
system  for  the  purposes  of  the  Electric  Lighting 
Acts,  and  such  supplies  will  be  subject  to  the  usual 
responsibilities. 

On  the  fringe  of  most  urban  districts  there  are  houses, 
and  frequently  factories,  which  are  at  present  depiived  of 
the  advantages  of  electricity,  although  within  a short  dis- 
tance of  mains.  Incidentally,  the  extensions  which  may  be 
made  under  this  clause  will  offer  an  inducement  to  manu- 
facturers, of  light  goods  at  least,  to  seek  positions  beyond 
the  boundaries  of  the  town  to  which  they  are  confined  by 
the  need  of  a convenient  fuel  supply  ; presumably  when  the 
electricity  works  are  under  municipal  management  it  will  be 
necessary  for  the  engineer  to  so  adjust  his  charges  to  “ Out- 
lander  ” consumers  that  too  strong  an  inducement  is  not 
offered  to  pass  beyond  his  rateable  area. 

Where  a supply  area  adjoins,  or  is  surrounded  by  the 
territory  of  power  companies,  the  latter  will  not  view  with 
favour  any  attempt  to  connect  up  outside  premises  which 
may  in  the  future  development  of  their  systems  become 
desirable  consumers ; in  such  cases  it  should  be  possible  to 
find  some  equitable  arrangement  whereby  such  consumers 
could  bs  handed  over  after  a term  of  years,  or  a royalty  paid 
upon,  them  by  the  supplier  to  the  undertaking  in  whose 
area  they  are  situated.  Quite  a considerable  amount  of 
business  has  been  lost  to  suppliers  and  electrical  manu- 
facturers, owing  to  the  inability  of  power  companies  to  reach 
the  limits  of  their  areas  within  a reasonable  time,  and  their 
not  unnatural  disinclination  to  allow  the  mains  of  other 
undertakings  to  enter  their  territory. 

A case  in  point  was  recorded  in  the  Electrical  Review 
of  December  17th,  where  the  Lancs.  Power  Co.  gave  per- 
mission to  the  Oldham  Corporation  to  supply  a number  of 
townships  in  the  company’s  area. 

In  these  leading  clauses  of  the  Act  there  is  a satis- 
factory admission  of  the  universal  utility  of  a public  elec- 
tricity supply  and  an  intention  to  make  it  equally  available 
to  all,  irrespective  of  geographical  situation,  and  further 
the  tendency  for  generating  centres  to  become  reduced  in 
number  and  increased  in  size  whilst  gravitating  to  positions 
physically  suited  for  their  operation  will  be  strengthened  by 
the  provisions  of  this  measure. 

Problems  of  management  receive  attention,  and  some 
new  and  useful  powers  are  given. 

The  maximum  price,  hitherto  open  to  revision  at  intervals 
of  seven  years,  can  now  be  the  subject  of  appeal  by  a repre- 
sentative body  of  consumers  every  five  years  (Clause  10). 
In  (11)  dealing  with  certification  of  meters,  the 
“ unfixing  or  disconnecting  ” of  a certified  meter  no 
longer  renders  it  uncertified  as  under  the  Clauses  Act 
of  1899,  the  amendment  merely  providing  that  the 
meter  shall  cease  to  be  a certified  meter  where  any  altera- 
tion has  been  made  in  it.  The  duties  of  the  electrical 
inspector  in  respect  of  a disputed  meter  are  now  restricted  to 
certifying  it  if  correct,  and  also  certifying  the  manner  in 
which  it  is  connected  up — a not  unimportant  detail,  in  view 
of  the  confusion  which  is  sometimes  wrought  by  ignorant 
attempts  to  insert  metallic  lamp  transformers  in  existing 
supply  connections.  Previous  to  this  amendment,  it  devolved 
upon  the  inspector  to  determine  the  value  of  the  supply  given 
through  disputed  meters.  This  is  presumably  now  left  to 
supplier  and  consumer,  and  recent  cases  show  the  Courts  to 
be  undecided  as  to  the  justice  of  forcing  a claim  for  payment 
on  the  evidence  of  a meter  where  such  is  widely-different 
to  previous  or  anticipated  registrations.  Forty-eight  hours’ 
notice  now  becomes  compulsory  before  a meter  may  be 
connected  or  disconnected,  and  it  is  of  importance  to  note 
this  in  connection  with  changing  meters  for  various  reasons. 

The  stand-by  supply  difficulty  is  now  provided  for,  and 
consumers  may  be  called  upon  to  pay  a minimum  sum  per 
annum  sufficient  to  cover  standing  and  up-keep  charges  in 
proportion  to  the  extent  of  their  possible  demand  ; this 
protection,  which  now  becomes  general,  has  been  secured  in 
special  cases  by  clauses  in  local  Acts. 

Apparatus  and  wiring  installations  on  hire  or  being  paid 
for  by  instalments  are  fully  protected  against  seizure  by 
creditors  of  the  hirer,  provided  that  they  are  clearly  marked 
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with  the  name  of  the  authority  to  which  they  belong.  In 
view  of  the  fact  that  such  apparatus  may  be  removed  by 
the  owners,  it  would  appear  desirable  to  secure  a landlord’s 
sanction  before  fitting  up  any  installation  which  involves 
structural  alterations  or  much  cutting  and  fixing  to  the 
fabric  of  a building,  as  presumably  the  owners  when  re- 
moving it  would  be  obliged  to  make  good  any  damage  to 
property. 

Clause  17  makes  it  incumbent  upon  consumers  to  give 
24  hours’  notice  before  removing,  failing  which  they  become 
liable  for  energy  registered  up  to  the  next  usual  meter 
reading  period,  or  at  least  until  the  next  occupier  takes  up 
the  supply  ; the  effect  of  this  provision  is  to  be  duly  inti- 
mated to  consumers  upon  all  demand  notes.  It  hardly  need 
be  pointed  out  that,  in  practice,  such  notice  is  often  indirectly 
given  by  the  consumer  calling  for  a supply  at  a new  address 
in  the  same  area  ; in  such  cases  the  organisation  of  the 
undertaking  should  be  sufficient  to  realise  that  the  premises 
have  been  vacated  and  the  necessary  steps  can  be  taken  to 
avoid  giving  annoyance  to  the  consumer  by  putting  into 
effect  powers  which  are  only  intended  to  protect  the  under- 
taking. > 

In  Clause  18  power  is  given  to  cut  off  or  refuse  to  supply 
any  person  at  all  of  his  premises,  if  payment  is  in  arrear 
for  any  of  them,  save  in  the  case  of  bona  fide  disputes  ; 
presumably  this  can,  in  any  case,  be  done  where  the  several 
premises  are  served  by  agreement  under  the  same  name  or 
trading  title,  but  too  much  insistence  upon  the  principle  of 
electrically  combining  distinct  premises  under  common 
ownership  is  apt  to  lead  the  consumer  to  expect  his  com- 
bined demand  and  consumption  to  be  taken  into  account 
when  fixing  rates,  a principle  which  may  often  be  contrary 
to  the  interests  of  the  supplier,  and  one  which  engineers  often 
have  to  refute. 

Clause  19  removes  the  necessity  for  stamping  consumers’ 
agreements,  by  rating  electricity  as  goods  or  merchan- 
dise, contracts  for  the  sale  of  which  are  exempt  by  the  pro- 
visions of  the  Stamp  Act  of  1891.  Some  undertakings 
already  neglect  to  stamp  ordinary  agreements  in  view  of  the 
rarity  of  aDy  occasion  to  take  them  before  the  Courts  ; it 
seems,  however,  possible  that  they  thereby  render  themselves 
liable  to  action  by  the  Inland  Revenue  authorities  for  this 
neglect,  and,  even  under  the  new  Act,  where  the  agreement 
provides  for  a minimum  charge,  or  for  fixed  sums  to  be  paid 
at  intervals,  as  in  a rental  per  kw.  system  of  charging,  it 
is  not  clear  that  an  ad  valorem  stamp  can  be  legally  dis- 
pensed with. 

The  treatment  of  electrical  energy  as  “ goods  or  mer- 
chandise ” in  the  clause  in  question  suggests  that  certain 
other  facilities  might  be  logically  claimed  on  the  same  basis, 
for  example,  the  right  to  lay  cables  across  private  lands 
where  a recognised  public  right  of  way  already  exists  ; inas- 
much as  it  is  permitted  to  convey  ordinary  goods  over  such 
lands,  it  should  not  be  unreasonable  to  demand  the  right  to 
lay  or  erect  lines  for  the  conveyance  of  electricity,  which 
is  becoming  as  indispensable  as  the  commodities  generally 
transported  by  road. 

The  necessity  for  stamping  “ hiring  or  deferred  payment  ” 
agreements  for  apparatus  and  wiring  remains  unchanged  by 
this  amendment. 

Clause  23  protects  the  undertaker  against  future  attempts 
of  competitors,  but  allows  companies  or  persons  to  supply 
electricity,  providing  that  such  supply  does  not  constitute 
their  principal  business.  Framed,  possibly,  to  protect  those 
who  already  supply  their  neighbours  from  their  own  private 
plants,  it  has  the  disadvantage  that  it  remains  competent  for 
the  owner  of  generating  machinery  to  dump  his  surplus  units 
at  any  price  he  deems  it  worth  while  to  accept.  Most 
engineers  are  familiar  with  this  class  of  competition,  arising, 
as  it  often  does,  from  some  business  established  in  a large 
block  of  buildings,  and  causing  a considerable  loss  to  the 
supply  authority  by  providing  light  and  power  to  the  various 
occupiers  at  prices  which  are  only  remunerative  because  the 
vendors  are  disposing  of  what  is,  to  some  extent,  a by-product 
of  their  main  business. 

Similarly,  it  would  appear  possible  for  a gas  or  hydraulic 
power  company  to  provide  and  work  an  electric  plant  by 
arrangement  with  any  consumer  who  wished  for  electricity. 
One  instance,  at  least,  has  already  arisen  where  a gas  com- 
pany has  provided  and  maintained  a plant  for  lighting  a 


public  building  by  means  of  electricity,  the  prime  mover 
being,  naturally,  the  gas  which  the  consumer  prefers  to  see 
burnt  in  the  cylinder  of  an  engine  rather  than  in  his 
premises. 

Generally,  the  provisions  of  the  Act  are  of  real  value  to 
the  industry,  and  those  engineers  who  are  not  already 
familiar  with  it  by  virtue  of  having  assisted  in  its  produc- 
tion, may  peruse  its  clauses  with  advantage  and  reflect  upon 
the  expenditure  of  effort  and  patience  which  has  slowly 
crystallised  out  into  its  formal  pages. 


CORRESPONDENCE. 

Letters  received  by  us  after  5 p.m.  ON  Tobsdat  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Socialistic  Bogey. 

For  your  views  on  all  engineering  questions  I have  the 
utmost  respect.  I have  diffidence  in  criticising  anything 
carrying  the  authority  which  attaches  to  a leader  in  the 
Electrical  Review. 

But  your  recent  incursions  into  the  realms  of  party  politics, 
and  even  of  religion,  call  for  a respectful  protest,  more 
particularly  as  your  reference  to  Socialism  was  certainly 
calculated  to  give  offence  to  that  considerable  section  of 
your  readers  who  are  Socialists. 

Of  necessity,  the  treatment  which  can  be  accorded  to  such 
a subject  by  an  engineering  journal  as  such,  is  so  cursory  as 
to  be  totally  unproductive  and  even  misleading,  and  the 
only  result  which  can  accrue  is  that  all  parties  are  distressed 
by  the  inadequate  presentation  of  their  case. 

To  attempt  in  the  space  of  a letter  to  refute  the  conten- 
tions of  your  leader  would  be  almost  as  futile  as  your  attempt 
to  erect  and  demolish,  a dummy  Socialism  in  a couple  of 
columns  ; but  if  you  are  willing  that  the  other  side  shall 
not  remain  unheard,  and  are  prepared  to  accord  space,  it  will 
be  a pleasure  to  me  to  make  a short  contribution  in  support 
of  my  economic  convictions. 

As,  however,  my  complaint  is  directed  against  your  intro- 
duction of  such  topics  rather  than  against  your  attitude  on 
this  particular  subject,  I do  not  press  this  offer  upon  you. 

Le  Caporal. 

[We  are  sorry  that  we  have  given  annoyance  to  our 
correspondent,  whose  courtesy  disarms  rejoinder.  We  fear 
that  to  open  our  columns  to  the  discussion  suggested  would 
result  in  the  absorption  of  a vast  amount  of  space — without 
convincing  either  party. — Eds.  E.R.] 


Auto-Transforiner  Design. 

When  a technical  reviewer  has  to  write  an  unfavourable 
critique  and  comment  on  glaring  errors,  he  does  so  with 
the  consciousness  that  his  remarks  will  not  meet  with  the 
approval  of  the  author.  Having  finished  his  work,  it 
remains  for  the  Editor  to  decide  whether  or  not  his 
critique  is  a just  and  competent  one  before  publishing  it, 
and  it  is  to  be  presumed  that  the  Editors  of  the  Electrical 
Review  discharged  their  duties  in  dealing  with  Mr.  Avery’s 
book,  “ Auto-Transformer  Design.” 

The  writer  freely  concedes  that  what  he  does  not  know 
would  fill  a larger  book  than  the  one  under  discussion,  but  it 
is  without  any  vanity  that  he  points  out  that  what  he  does 
know  enabled  him  to  see  the  defects  in  it. 

The  reviewer  does  not  wish  to  defend  his  critique,  as  the 
points  raised  in  it  must  be  very  well  known  to  many  who 
have  considerably  less  technical  experience  than  he  has 
(15  years)  of  the  various  phases  of  transformer  work. 

Now  Mr.  Avery  can  have  had  no  knowledge  whatever  of  the 
reviewer  other  than  what  may  have  been  supplied  him  by  a 
certain  interested  third  party,  and  the  writer  having  carefully 
read  through  Mr.  Avery’s  book  (he  might  say  he  has  read 
two  of  his  works)  unhesitatingly  acquits  him  of  the  charge 
of  real  authorship  of  the  letter  appearing  in  last  week’s 
Electrical  Review. 
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. remarks  as  Mr.  Avery  is  made  to  indulge  in  cannot 

in  the  least  contribute  to  an  understanding  of  the  rights  or 
wrongs  of  transformer  design.  There  are  plenty  of 
indifferent  transformers  in  every-day  use,  but  the  industry 
would  not  have  advanced  so  far  if  anyone  had  not  thought 
fit  to  point  out  how  certain  features  might  be  improved 
upon.’  r 

The  reviewer  has  much  pleasure  in  returning  Mr.  Avery’s 
good  wishes  for  the  coming  festive  season. 

The  Writer  of  the  Review. 


Cable-Fault  Localisation. 

With  reference  to  Mr.  Raymond-Barker’s  articles  in  your 
paper  on  his  Calculator  Board,  in  which  he  describes  a 
method  of  locating  defects  in  submarine  cables  re-devised 
some  years  ago  by  myself,  I should  like  to  point  out  the 
following  facts  which,  I think,  will  be  of  interest,  and  per- 
haps helpful,  to  those  who  use  the  test  and  are  unable  to 
account  for  occasional  inaccuracies  such  as  Mr.  Raymond- 
Barker  cites  in  his  article  in  your  issue  of  November  19th 
1909.  ’ 

In  that  article  he  mentions  a test  that  he  took  by  the 
method  under  consideration,  which  gave  a result  19  ohms 
higher  than  the  correct  resistance  up  to  the  defect.  Mr. 
Raymond-Barker’s  explanation  of  the  cause  of  this  error 
cannot,  I think,  be  correct.  He  supposes  the  extra  resist- 
ance to  be  located  between  the  copper  exposure  and  the  iron 
wire  acting  as  earth  connection  to  the  artificial  fault.  The 
extra  resistance  cannot  be  here,  as  in  that  case  the  apparent 
resistance  up  to  the  fault  given  by  this  test  would  be  too 
small  rather  than  too  large. 

A possible  explanation  of  the  error  is  that  there  was  a 
constant  resistance  situated  at  the  actual  exposure,  due  to  a 
deposit  of  CuCl,  or  otherwise,  between  the  conductor  and 
cable  sheathing,  which  did  not  vary  in  the  same  relation  as 
the  artificial  exposure.  This,  however,  is  an  unlikely  ex- 
planation, as  the  Kennedy  and  other  tests  show  that  the 
fault  was  behaving  in  a normal  manner. 

The  writer  is  of  the  opinion  that  the  error  was  due  to  an 
earth  current  assisting  the  testing  current,  which  thus  did 
not  allow  the  conditions  of  “ other  things  being  equal  ” to 
be  fulfilled. 

It  can  easily  be  shown  that  with  the  earth  current  assisting 
the  testing  current,  and  a battery  of . negligible  resistance, 
the  current  passing  through  the  balancing  arm  of  the  bridge 
will  never  be  greater  than  that  indicated  by  the  applied 
e.m  f.  flowing  through  it  in  a direct  circuit.  To  take  Mr 
Raymond-Barker’s  results  of  Test  5,  tabulated  on  page  755 
of  your  issue,  it  will  be  noticed  that  the  two  currents  for  20 
and  five  cells  are  in  the  ratio  of  13/4-1  = 3-2,  whereas  with 
no  E.c.  as  in  Test  No.  2,  with  other  conditions  apparently 
identical,  we  have  ratios  of  11-0/2-8  = 4-1.  We  may 
therefore,  take  1 1*6  and  2-8  m.a.  as  the  maximum  values  of 
the  currents  passing  through  the  Art.  Exp.  in  Test  5 
whereas  13-1  and  4-1  m.a.,  respectively,  pass  through  the 
actual  exposure.  It  is  evident  from  the  above  figures,  in 
fact,  it  is  always  the  case,  that  the  lower  the  applied  e.m.f. 
the  greater  the  effect  of  the  E.c.  in  altering  the  value  of  the 
current  passing  through  the  cable.  Taking  these  figures  as 
representative  of  the  proportional  amount  of  current  through 
the  actual  and  artificial  exposures  respectively,  we  note 
that  with  the  higher  current  the  resistance  of  the  cable 
exposure  will  be  less  than  it  should  be  by  a certain  amount 
proportional  approximately  to  V 13/]  1 = 1-03  ; and  that 

with  the  lower  current  the  deficit  in  resistance  will  be  pro- 
portional to  V4-J/2-8  = 1-23.  This  means  that  the  deficit 
in  the  inserted  resistance  on  the  artificial  exposure  side  will 
he  considerably  less  with  the  lower  current  than  with  the 
higher.  1 his  makes  it  probable  that,  under  the  conditions 
as  above  stated,  an  artificial  exposure,  actually  much  larger 
than  the  cable  exposure,  will  appear  to  balance  the  latter  and 
thus  give  erroneous  results. 

rl  his  theory  seems  to  be  borne  out  in  Tests  4 and  5 
above  referred  to  ; for  it  seems  probable  that  an  erroneous 
result  would  have  been  obtained  in  both  cases,  even  when 
the  exposures  were  apparently  correctly  balanced.  It  will 
be  noticed  in  I est  5 that  with  I in.  exposure  a balancing 
resistance  of  1,248  ohms  was  obtained  with  indications  that 


the  exposure  was  too  small.  It  is  known  that  the  test  with 

he  highest  current  gives  the  nearest  correct  resistance  up 
to  the  fault  ; and  if  the  artificial  exposure  is  altered  in  the 
direction  indicated,  it  follows  that  the  resistance  inserted  to 
balance  it  will  be  greater  than  this  amount.  As  the  true 
resistance  was  1,240  ohms,  it  is  thus  probable  that  there 
would  be  a considerable  error  in  this  case.  It  seems  likely 
that  a similar  error  in  the  reverse  direction  would  be  the 
final  result  of  Test  4. 

As  to  the  remedy — a simple  way  would  be  to  equalise  the 
potentials  in  both  circuits  by  applying  an  em.f.  to  the 
galvanometer  circuit,  in  some  such  way  as  indicated  by  Mr. 
VVmkfield  and  mentioned  by  Mr.  Raymond- Barker.  A 
second  way  would  be  to  use  reversed  currents  and  take  the 
mean  of  the  results  ; this  might  not  be  applicable  to  small 
exposures.  The  simplest  way  of  all  would,  perhaps,  be  to 
reverse  the  positions  of  the  galvanometer  and  battery  so  that 
the  current  passes  in  series  through  the  actual  and  artificial 
exposures ; care,  of  course,  being  taken  that  the 
current  passes  through  the  actual  and  artificial  expo- 
sures in  the  same  direction.  The  only  other  thing  to 
guard  against  with  these  connections  would  be  to  be  careful 
that  too  large  a current  did  not  flow  through  the  galvano- 
meter circuit ; and  for  this  reason  it  would  be  advisable  to 
reduce  the  current  flowing  through  the  galvanometer  to 
within  scale  limits,  by  the  insertion  of  resistance  in  series 
with  the  galvanometer  rather  than  by  a shunt  upon  it. 

A rough  determination  as  to  whether  this  error  is  likely 
to  be  present  can  be  made  when  a milliam meter  is  available ; 
for  if  the  current  (with  batteries  of  low  internal  resistance) 
passing  into  the  cable  is  proportional  to  the  applied  e.m.f., 
then  the  e.m.f.  due  to  earth  currents  must  be  negligible. 

I should  like  to  mention  that  I was  not  aware  that  this  test 
had  been  previously  suggested  until  my  attention  was  called 
to  Mr.  Raymond-Barker’s  article. 

It  is  hoped  that  the  above  suggestions  may  make  the 
test  uniformly  reliable  through  a very  large  range  of 
conditions.  6 

Montreal,  December  11th,  1909.  E*  S*  Henrtlejr* 

[Mr.  Raymond- Barker  is,  we  believe,  at  sea  on  a cable- 
repairing  expedition,  and  will,  therefore,  be  unable  to  reply 
for  some  time. — Eds.  E.R.] 


The  Present  Aspect  of  Electric  Lighting. 

The  paper  by  Messrs.  H.  W.  Handcock  and  A.  H.  Dykes 
opened  up  paany  new  and  interesting  points,  but  the  one  which 
I found  a difficulty  in  appreciating  was  the  information  given 
in  Appendix  A (“  Typical  Gas  Consumers’  Accounts  ”),  for 
at  first  sight  I came  to  the  conclusion  that  consumers  did 
not  pay  as  much  for  gas  as  for  electricity,  and  that  the 
examples  could  not  represent  an  average.  I n order  to  obtain 
some  information  on  this  point,  I issued  forms  containing  a 
series  of  questions  to  200  of  my  firm’s  employes,  and  as  they 
consist  of  mechanics  and  labourers,  the  results  should  repre- 
sent a fair  average  for  the  artisan  class.  I was  a little  dis- 
appointed, for  out  of  the  200  forms  only  51  were  returned  ; 
the  majority  could  not  ascertain  how  much  they  spent,  while 
the  others  were  using  “ penny-in-the-slot  meters,”  and  did 
not  know  the  total  amount  which  passed  the  opening. 

Of  the  51  who  supplied  information,  they  represented  an 
average  over  the  whole  of  the  metropolitan  area,  and  some 
extended  to  Ealing,  Wimbledon  and  Enfield.  &c.  I give 
herewith  the  tabulated  results  for  the  quarter  ending  Christ- 
mas, 1908  : — 

Houses  or  consumers...  ...  ...  51 

No.  of  rooms,  not  counting  bith  room  and  scullery  190 

..  jets  225 

,,  electric  lamps...  ...  ...  ...  3^ 

„ gas  cookers  ...  ...  29 

» oil  lamP3  ..  !"  8 rooms 

Total  amount  paid  for  quarter  ending  Christmas,  1909 

Gas  lighting  and  cooking  ...  £33  9 jq 

Electric  light  ...  3 4 n 

on ; :::  x 4 4 

Oue  consumer  used  oil  for  lighting  and  gas  for  cooking, 
and  his  bill  per  quarter  for  gas  amounts  to  5s.  1 Id.,  which 
sum  is,  so  far  as  1 can  ascertain,  a fair  one,  but  rather  under 
the  average. 


Taking  as  a basis  that  6s.  per  quarter  is  a fair  rate  for 
gas  cookers,  the  foregoing  works  out  as  follows  ; 

fGas  light  per  quarter 2s.  8d.  per  burner. 

Electric  lighting  2s.  Id.  per  lamp. 

Oil  for  eight  rooms  3s-  Per  room- 

In  order  to  ascertain  if  6s.  was  a fair  average  for  a gas 
stove,  I separated  the  28  gas-stove  consumers  from  the 
others,  and  still  deducting  the  6s.  from  each,  the  lighting 
average  works  out  at  3s.  Id.,  so  that  a mean  average  would 
be  somewhere  between  2s.  8s.  and  3s.  Id.  (say,  2s.  lOd.)  pei 
quarter  per  burner  for  gas  lighting,  a sum  which  far 
exceeded  my  anticipation,  while  with  electric  light  the 
average  as  before  given  is  only  2s.  Id.  per  lamp  per  quarter. 

Those  who  are  keenly  interested  in  tariffs  may  hud  these 
results  useful,  and  this  is  my  apology  for  taking  up  so  much 

ofJonr8Pace-  W.  R.  Rawlings. 

London,  S.W. 

Accumulators  for  Central  Stations. 

Our  attention  has  been  called  to  a note  headed  “ Battery 
Contracts”  in  “Business  Notes  ” of  your  last  issue,  in 
which,  among  many  others,  one  for  Manchester  Corporation 
is  mentioned.  As-it  is  possible  that  your  readers  may  con- 
fuse this  with  the  large  battery  which,  as  is  well  known,  is 
being  put  down  by  the  Manchester  Corporation  electricity 
department,  we  wish  to  state  that  the  battery  referred  to  in 
the  note  is  for  Manchester  Corporation  water-works  depart- 
ment, and  has  only  a capacity  of  about  60  KW.  for  1 hour. 
The  electricity  works  battery,  which  is  the  largest  single 
battery  in  this  country,  will  be  a Tudor  battery,  and  will 
have  a capacity  of  about  3,200  KW.  for  1 hour. 

Tudor  Accumulator  Co.,  Ltd. 

London,  S.W.,  December  20 th,  1900. 


The  Fetish  of  the  Steady  Job. 

I am  loth  to  prolong  the  discussion  on  this  matter,  and 
probably  it  would  serve  no  useful  purpose  to  do  so  ; indeed, 
I feel  it  to  be  almost  unnecessary,  as  I can  scarcely  imagine 
that  any  of  your  readers  will  have  had  the  patience  to  read 
through  the  tiresome  tirade  of  your  contributor, 

“R.E.N.”  . , J ^ . 

I hardly  think  that  he  is  justified  in  seemingly  dedicating 
his  shallow  and  ill-considered  principles  to  myself,  since,  as 
far  as  I can  follow  it,  his  rambling  and  disconnected  article 
has  no  real  bearing  whatsoever  on  the  main  points  which  I 
raised  in  my  contribution  to  the  Electrical  Review  on 
November  19  th. 

A*  JL » v* 

London,  E.C.,  December  20 th,  1909. 


sanctioned , what  they  recommend  is  that  the  standard  should 
be  normally  connected  to  earth  through  a low  resistance. 

It  was  for  this  reason  that  Mr.  A.  H.  Pott  introduced 
the  device  which  is  now  extensively  used  on  his  system  (the 
’Metropolitan  Tramways),  which  arrangement  overcomes  all 
three  of  the  disadvantages  enumerated  above  k 

1.  In  place  of  the  fragile  lamp  filament,  there  is  a con- 
tinuous wire  resistance  and  “ buzzer.”  Moreover,  a test  key 
is  provided,  by  means  of  which  it  can  be  at  once  ascertained 
whether  the  whole  is  in  working  order. 

2.  A distinctive  audible  signal  is  given,  which  cannot 

possibly  be  overlooked  or  mistaken.  . , , 

3.  It  is  impossible  for  the  standard  to  rise  above  earth  s 

potential  without  the  signal  being  given. 

This  system  is,  we  believe,  the  only  one  possessing  these 

features.  * 

With  reference  to  your  editorial  note,  the  solution  there 
proposed — i.e.,  to  connect  the  trolley  standard  permanently 
to  earth  through  an  indicator— has  been  extensively  tried, 
but  it  has  in  practice  proved  itself  to  be  too  drastic  a 
remedy,  and  several  serious  shut-downs  have  been  occasioned 

^ lfc‘  Everett,  Edgcumbe  & Co.,  Ltd. 

Hendon,  December  20 th,  1909. 

TWe  are  aware  that  our  proposed  remedy  is  drastic  ; but 
the  first  consideration  must  always  be  the  safety  o 
passengers,  shut-down  or  no  shut-down.  If  an  attendan 
in  the  power  station  were  in  danger  of  losing  his  life,  would 
anyone  hesitate  to  shut  down  the  whole  system 
Eds.  E.R.] 


Protection  of  Tramway  Trolley  Standards. 

Your  correspondent  “ Nemo  ” raises  an  important  point 
when  he  draws  attention  to  the  fact  that  the  red  lamp  does 
not  in  any  way  prevent  a passenger  from  receiving  a shock. 
There  are,  in  fact,  several  serious  drawbacks  connected  with 
its  use  - 

1.  Thd  filaments  are  liable  to  break,  and  such  breakage 
cannot  be  detected  by  a casual  inspection. 

2.  The  lighting-up  of  the  lamps  may  remain  for  some 
time  unnoticed  by  the  driver,  who  already  has  quite  as 
much  as  he  can  do  in  other  directions. 

3.  Perhaps  the  most  serious  objection  of  all  is  that  a high 
resistance  fault  may  allow  the  trolley  standard  to  be  raised 
to  a potential  of  300,  or  even  400,  volts  above  the  earth 
without  the  lamps  lighting  sufficiently  to  be  noticed. 

As  to  the  query  “ Then  why  do  the  Board  of  Trade 
sanction  lamps  with  an  audible  signal  ? ” I he  answer  seems 
to  be  that  the  addition  of  such  an  audible  signal  largely 
removes  objections  (1)  and  (2),  though  not  objection 
(3),  and  further,  that,  contrary  to  the  commonly  accepted 
idea,  the  Board  of  Trade  are  anxious  to  avoid  running 
tramway  undertakings  into  greater  expense  as  regards 
altering  existing  equipments  than  is  absolutely  necessary. 
They,  however,  fully  recognise  the  disadvantages  of  the 
arrangement,  and  although  for  these  reasons  it  is  at  present 


Some  Points  in  Relation  to  Arc  Lamps. 

With  regard  to  the  above-named  article  appearing  in 
your  last  week’s  issue,  the  writer  communicating  it  must 
have  had  very  little  practical  experience  concerning  hire-ot- 
arc-lamp  schemes,  for  the  veriest  trimmer  employed  on  such 
a scheme  would  know  that  the  figures  he  quotes  are 

ridiculous.^  tQ  tbe  figrire8  given,  each  lamp  is  assumed 

to  take  600  watts.  The  actual  wattage  of  the  average 
u Flame”  arc  lamp  hired  to  consumers  is  400  watts  or  less. 

2.  The  assumed  figure  of  £6  per  lamp  is  more  than  60  per 
cent,  higher  than  the  average  market  figure,  as  also  are  the 

figures  given  for  the  transformer.  ....  , , 

3.  The  assumed  life  of  arc  lamps  on  hire  is  given  as  three 
years.  Two  years  is  none  too  long  a period  to  allow. 

4 No  mention  is  made  of  the  carbon  cost,  which  is  a 
most  important  item  in  a “ Flame  ” arc  lamp  hire  scheme  „ 
I could  point  the  writer  of  the  said  article  to  a Flame 
arc  lamp  scheme,  the  charges  for  which  are  £8  4s.  per  year 
Der  lamp,  including  current,  carbons,  trimming,  mainten- 
See,  and  the  hire  of  the  lamp  itself,  for  a max, mum  period 
of  800  hours  per  year,  which  pays  its  way  on  a basis  of  3d. 
ner  unit  for  current  consumed. 

P It  seems  a great  pity  that  your  valuable  paper  shou  d be 
the  publishing  medium  for  an  article  quoting  such  mislead- 
ing and  inaccurate  information  to  the  discouragement  of 
progressive  supply  undertakings. 

F 6 H.  H.  Holmes, 

Sales  Manager'. 

Borough  of  St.  Marylebone  Electric  Supply. 

December  20lh,  1909. 


With  reference  to  the  communicated  article  in  last  week  a 
issue  of  the  Electrical  Review,  as  manufacturers  of  flame 
lamps  we  entirely  disagree  with  most  of  the  writer  s state- 
ments and  conclusions.  . , , . 

He  states  that  the  cost  of  a first-class  flame  lamp  and  ttariF- 
former  is  £8  to  £8  10s.,  but  this  is  certainly  not  the  net  t rade 
prme  for  even  a lamp  of  such  handsome  appearance  and 
hmh  reputation  as  our  “ Beacon  ’ flame  lamp,  let  alone  the 
fact  that  there  are  many  cheaper  and  cheaper-looking  flame 

^Vithreference  to  preferential  rates,  which  he  states  are 
allowed  by  numerous  supply  companies,  we  think  he  entirely 
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overlooks  the  value  of  arc  lighting,  when  well  done,  from 
the  point  of  view  of  advertising  the  use  of  electricity,  as, 
despite  all  the  claims  of  the  gas  industry,  there  is  no  form 
of  lighting  which  can  compare  in  brilliance  or  effective 
illumination  with  that  given  by  flame  arc  lamps. 

The  third  point  to  which  we  must  take  exception  is  the 
cost  of  the  current,  which  is  apparently  based  on  a 600-watt 
lamp.  This  is  a totally  unnecessary  consumption,  and  a 
brilhant  flame  effect  can  be  obtained  with  a consumption  of 
50  watts. or  less  with  suitable  lamps  and  carbons. 

The  writer  also  states  that  it  is  necessary  to  call  every 
morning  to  trim  the  lamps,  whereas  in  the  case  of  a lamp 
urning  12  to  13  hours  this  would,  of  course,  be  quite 
unnecessary.  1 

We  think,  therefore,  that  your  readers  will  agree  that  all 
the  disadvantages  raised  by  your  contributor  are  practically 
non-existent,  and  that  there  is  every  reason  to  think  that 
he  installation  of  flame  lamps  by  the  supply  companies  is 

electric  t StimU'ate  fc^e^r  demand  and  increase  the  output  of 

The  Gilbert  Arc  Lamp  Co.,  Ltd. 

J.  Hecht,  Director. 

Chingford,  December  21  $t,  1909. 


[We  understood  our  contributor  to  criticise  the  rates 
offered  to  consumers,  on  purely  financial  grounds  ; his  con- 
cluBions  are,,  of  course,  open  to  criticism,  but  we  do  not 
think  his  article  was  intended  to  be  hostile  to  the  use  of  arc 
lamps. — Eds.  E.R.] 


THE  INSTITUTION  AND  THE  ELECTRICAL 
INDUSTRY. 


himself8  anT^the^^eta^^ot^the 


P.  F.  Rowell,  E.,„  2WSer  10“'  19»9- 

Institution  of  Electrical  Engineers, 

92,  Victoria  Street,  S.W. 

Dexb  Sir  —I  am  sorry  that  at  the  Institution  meeting  last  niuht 
the  President  disparaged  the  statement  I made  by  describing  iffas 
politics  and  that  he  warned  other  speakers  not  to  discuss  the 
paper  before  the  meeting  on  the  same  lines.  I maintain  that  it 
was  impossible  to  express  disagreement  with  the  conclusions  of  the 
paper  without  touching  on  matters  which  might  be  called  politics 
His  ruling  was  equivalent  to  saying  that  disagreement  must  not 
be  expressed  with  the  conclusions  suegested  by  the  paper 
Some  statements  were  made  by  Mr,  Mordey,  Past-President  which 
in  the  general  interests  of  the  industry,  should,  I think,  be  further 
*8““*  J.under8to°d  hitn  t0  say  that  it  was  not  the  province 
w£  ilD8tltrn  t0  uadertake  the  protection  of  the  industry  in 
legislative  and  commercial  matters.  At  the  same  time  in  r<fnlv 
to  my  statement  that  the  Institution  had  neglected  to  deal  -nrl 
perly  with  the  Electric  Lighting  Bill  of  thlsyearhescidijf; 
special  Committee  had  been  appointed  which  had  made  represen- 
tations to  the  Board  of  Trade  on  the  subject,  but  that  it  was  the 
uty  of  the  Institution  to  look  at  these  matters  not  from  the  point 
of  view  of  the  industry  alone,  or  of  any  particular  section  of  ,t 

int^erp8?  P°mt  °f  view  of  the  consumers  and  the  general 

interests  of  the  community.  general 

rp”Jhl.®  i,9,the  accepted  view  of  the  province  of  the  Institution  in 
eg  rd  to  these  matters,  then  I can  readily  understand  that  the 
special  Committee  would  allow  the  draft  audit  clause  and  the  draft 
clauses  dealing  with  competition  between  local  authorities  and 
compames  in  the  Bill  to  pass,  for  inactivity  would,  in  that  ca  e be 
the  best  policy  for  the  Institution.  ’ 

in^fpHrTeBen^  Very  imP°rtact  and  considerable  interests 
m the  industry,  and  I am  aware  that  there  are  other  and  no  doubt 
equal!y  representative  members  who  agree  with  me,  I say  unhesi- 
tatingiy  that,  in  my  opinion,  this  view  of  the  province  of  the 

exaltl'd10?  °rght  DOt  prevail  with  ^e  Institution.  Such 

SSSU”  po'‘*m  10  Legi,i,t"e  »d 

»rfA!nr,Ur  8tand  at  Prelent’  a IarRe  proportion  of  electrical  men 
tit™  fdh  6 ,mPrue8?lon  thf»t  Institution  recognises  and  under 

trb-^t  re8P°?Blb*hty  of  safeguarding  the  interests  of  the  elec- 
trical industry  in  the  battle  of  life. 

We  ought  not  to  be  left  in  any  doubt  upon  the  subject  and  in 

^falVmrtl  he  PR°V}dCK  0f  In8titut'on  in  legislative1  and  indus- 
-rial  matters  should  be  settled  and  definitely  stated 

* there  i8  an7  doubt  about  the  matter  it  is  impossible 

to  make  other  arrangements  for  the  performance  of  these  neces 
sary  duties.  The  position  of  the  electrical  industry  in  its  legisla’ 


fI?T  ?ain?UB  ”a  aspects  is  so  unsatisfactory,  and  the  attitude  of 
due  ,regard  to  these  questions  so  uncertain,  that  with 

due  regard  to  the  large  interests  involved,  such  uncertainty  ought 
not  to  continue,  and  I trust,  as  I stated  last  night,  that  the  Prfsi- 

consideration.  ° WH1  giV<>  th<3  [“atter  their  early  and  8eri°a* 
I am,  dear  Sir,  yours  faithfully, 

(Signed)  E.  Gabcke. 

™portfr  0,,tbe  Instit“tion  asked  me  to  send  a copy  of 
the  statement  I made— this  was  sent  you  yesterday. 

The  Institution  of  Electrical  Engineers, 

92,  Victoria  Street,  London,  8.W. 

E.  Garcke,  Esq,  December  1 7th,  1909. 

Electrical  Federation  Offices, 

Kingsway,  W.C. 

Dear  Sir,— I am  instructed  to  inform  you  that  vour  letter  ni 
December  10th  was  read  to  the  Council7  at  the  Sing  ^ld 
yesterday,  and  that  it  will  receive  consideration. 

I am,  yours  faithfully, 

(Signed)  p.  F.  Rowell,  Secretary. 


THE  PHYSICAL  SOCIETY’S  EXHIBITION. 


In  fhe  following  notes  we  give  some  particulars  of  interesting 
apparatus  shown  at  the  recent  exhibition  of  the  Physical  Society  of 
London,  at  the  Imperial  College  of  Science,  South  Kensington.7 

Harry  W.  Cox  & Co.,  Ltd. 

rntnr.g8t  the-  aPParatus  8hown  by  this  firm  was  a new  form  of  the 
Cox  mercury-jet  interrupter,  which  we  illustrate ; it  includes 
several  important  improvements,  of  which  the  chief  are  •-( a)  Anv 
current  up  to  30  amperes  may  be  passed  without  injury  to  the 
break  while  the  regulation  is  so  complete  that  the  current  passing 
Ln°Ug  -flhe  C°!l  Can  be  varied  from  Practically  zero  to  the  maxb 
n°  0ther  co,nt,ro1 ; (J)  BJ  an  ingenious  mechanism,  a large 
resistance,  approximately  200  ohms,  is  put  into  circuit  at  the 


’ 


Fig.  I.-Elevation  op  1910  “Anti-Inversb”  Interboptbb. 


moment  the  current  is  “made,”  and  is  gradually  taken  out  so 
that  when  the  current  is  “ broken  » the  resistance  in  circuit  is 
practically  nil ; consequently  a minimum  amount  of  inverse  current 
is  induced  m the  induction  coil.  This  is  a most  important  Sor 

Vw,7tWwk'i.  I he  la!ef  e current  usually  produced  by  mercury- 
.1  -t  breaks  blackens  and  destroys  the  focus  tube,  and  also  causes 


Fig.  2. — Plan  of  Interrupter. 


blurring  of  the  image  on  the  plate.  In  the  present  case  the  desired 
effect  is  obtained  by  the  simple  device  explained  in  the  accom- 
panying diagrams,  figs.  1 and  2. 

A quick  screw  thread,  the  end  of  which  is  shown  at  a fig  1 is 
cut  internally  upon  the  barrel  b,  which,  being  driven  by  an  electric 
motor,  pumpi  up  mercury  from  the  reservoir  and  discharges  it  from 
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two  nozzles  c.  Tne  mercury  stream  during  part  of  its  revolution 
strikes  against  the  curved  blade,  making  contact  at  the  point  d and 
breaking  at  e.  By  swinging  the  blade  the  arc  of  contact  is 
increased  or  decreased,  and  the  time  allowed  the  current  to  grow  in 
the  primary  circuit  of  the  coil  is  varied  at  will.  The  nozzle  is 
shaped  in  such  a manner  that  shortly  after  leaving  it  the  mercury 


Fig.  3. — Cox  1910  Jet  Interrupter,  Complete. 


circuit  of  the  coil,  and  many  breakdowns  have  been  traced  to  this 
cause.  To  remedy  this,  the  oscillating  currents  should  be  prevented 
from  reaching  the  coil,  and  a new  device  for  effecting  this  was 
shown,  consisting  of  a pair  of  “high-frequency  protection 
coils.”  These  are  simply  large  inductance  coils  wound  in  sections, 
and  very  carefully  insulated,  which  are  clipped  in  the  high- 
frequency  terminals.  The  effect  of  the  large  inductance  is  ti 
absorb  the  high-frequency  oscillations,  while  allowing  the  direct 
current  from  the  coil  to  pass  unimpeded.  There  was  also  shown  a 
TeBla  coil,  and  a neatly  designed  wireless  telegraph  receiving 
apparatus. 

The  firm  have  recently  established  a glass-blowing  department, 
and  examples  of  their  work  were  on  the  stand,  including  an  X-ray 
tube  which  had  been  fitted  with  a new  glass  bulb  and  re  exhausted. 


Fig.  5.— Wireless  Telegraph  Coil,  with  Cox  Patent  Break. 


stream  begins  to  split  up  and  to  form  nodes  or  constricted  portions 
having  a=high  resistance;  consequently,  at  d or  d1  the  resis- 
tance in  circuit  is  very  considerable,  and  this  resistance  is  gradually 
removed  until  at  the  break  at  e the  only  resistance  is  that  of  J in. 
of  solid  mercury  jet,  which  is  practically  nil.  Fig.  2 is  a horizontal 
section  of  the  apparatus,  and  fig.  3 shows  the  device  complete. 

One  of  these  new  interrupters  was  shown  working  a 14-in. 
" Instantaneous  ” coil  (fig.  4),  giving  a flame  spark  at  full  contact. 
Another  was  shown  interrupting  the  current  to  a metal-filament 
lamp,  instead  of  to  the  primary  of  an  induction  coil.  It  is 
interesting  to  note  that  this  is  a much  more  delicate  test  for  the 
evenness  and  regularity  of  an  interrupter  than  the  lighting-up  of 
an  X-ray  tube.  Every  interrupter  made  by  the  firm  is  tested  by 
this  method  before  being  sent  out.  The  slightest  irregularity  of 
contact  would  be  shown  by  a flickering  of  the  lamp,  especially 
when  it  was  run  at  a dull  red.  The  steadiness  of  the  light  showed 
the  regularity  of  contact,  due  to  the  fact  that  each  particle  of  mer- 
cury strikes  the  blade  approximately  at  right  angles  at  all  points. 

The  induction  coils  exhibited  were  of  an  improved  design 
adopted  by  the  firm  in  consequence  of  their  experience  of  two 
years  with  coils  giving  a very  heavy  discharge,  which  have  begun 
to  be  designed  since  the  introduction  of  instantaneous  radiography. 
The  firm  build  all  types  of  induction  coils,  and  the  two  essential 
types  were  shown,  namely,  “ multisection  ” coils,  and  “ two- 
section.”  The  latter  have  long  been  a speciality  of  the  firm,  who 
have  brought  the  art  of  winding  it  to  a high  state  of  perfection. 
They  claim  that  though  it  requires  more  careful  winding  and 
insulating,  and,  therefore,  is  rather  more  expensive  to  make  than 
the  “ mnltiiection”  type,  yet  the  increased  output  for  the  same 


Fig.  4.— 14-in.  Vabiable  Pruiaby  “ Instantaneous  ” Coil. 


primary  current  makes  this  type  most  suitable  for  X-ray  and 
vacuum-tube  work.  Their  endurance  is  shown  by  the  fact  that 
their  makers  can  guarantee  all  their  coils  for  five  years.  The 
“ multisection  ” type  is  used  when  large  condensers  have  to  be 
charged,  e.g.,  for  wireless  telegraph  work.  A two-section  coil  was 
shown  which  could  take  a radiogram  of  the  chest  in  half  a 
second,  pass  150  milliamperes  through  the  spark,  and  take  a primary 
current  of  90  amperes.  The  firm  make  a speciality  of  portable 
coils,  and  coils  for  hot  climates,  and  a 12-in.  portable  coil  was  shown 
for  work  on  the  Indian  plains,  which  is  tested  after  being  kept  for 
10  hours  in  a damp  atmosphere  of  130°  F. 

An  improved  form  of  medical  high-frequency  machine  was  shown. 
This  machine  is  usually  worked  from  the  same  induction  coil  that 
lights  the  X-ray  tube,  and  it  has  been  found  that  the  high-tension 
oscillating  current  from  the  primary  circuit  of  the  high-frequency 
transformer  travels  back  to  the  secondary  circuit  of  the  induction 
coil ; as  the  maximum  pressure  of  the  oscillatory  current  is 
considerably  greater  than  that  of  the  uni-directional  coil  current,  it 
tends  to  destroy  the  insulation  and  break  down  the  secondary 


A considerable  amount;'  of  expense  is  thus  swed  to  X-ray  workers, 
who  can  have  their  old  tubes,  hitherto  useless,  reblown  and  made 
equal  to  new.  All  the  apparatus  exhibited,  with  the  exception 
of  three  X-ray  tubes,  was  of  English  design,  make  and  materials. 

Owing  to  the  illness  of  Mr.  Cox,  the  business  is  being  carried  on 
by  Mr.  H.  E.  Donnithorne,  A.M.I.E  E.,  and  Mr.  V.  H.  Dsnnithorne, 
who  were  responsible  for  the  design  of  all  the  apparatus  shown. 

Everett,  Edgcumbe  & Co.,  Ltd. 

A large  exhibit  was  prepared  by  Messrs.  Everett,  Edgcumbe  & Co. 
including  several  novel  features.  The  “ Universal  ” pattern  Trotter 
photometer  was  shown  arianged  for  the  measurement  of  daylight 
illumination,  the  attachment  for  this  purpose  consisting  of  a tube 
10  in.  high,  with  a side  tube  for  inspection  as  shown  (fig.  6).  The 
illumination  measured,  therefore,  iB  that  of  the  sky  at  the  zenith. 
Graduated  stops  are  provided,  marked  with  the  ratio  of  their  area 
to  that  of  a hemisphere  of  10  in.  radius.  After  taking  a reading  out 


Fig.  6.— Daylight  Illumination  Photometer. 

of  doors  with  a suitable  stop,  the  attachment  is  removed,  and  the 
daylight  illumination  inside  a building  can  be  measured  in  the 
ordinary  way,  the  ratio  between  the  results  being  independent  of 
all  the  variable  factors  concerned,  such  as  the  season,  the  weather, 
the  condition  of  the  lamp  or  battery,  &c.  For  example,  the  daylight 
illumination  in  the  House  of  Commons  is  0 0009,  and  in  the  British 
Museum  reading  room  0 007,  of  what  it  would  be  if  the  roof  and 
all  other  obstructions  to  light  were  removed. 

A 10 -ft.  photometer  bench  for  laboratory  and  central -station  use 
was  exhibited,  with  an  adjustable  screen  photometer  head  capable  of 
use  as  a flicker  or  a comparison  photometer  (fig.  7).  A special  feature 
of  the  head  is  the  fact  that  the  adjustment  of  illumination  can  be 
made  by  altering  the  angle  of  incidence  of  light  on  one  of  the  two 
screens.  The  advantage  of  this  is  that  instead  of  its  being  necessary 
to  move  a heavy  carriage  with  a standard  lamp,  &c.,  both  lights 
can  be  fixed  and  the  entire  adjustment  made  on  the  photometer 
head  itself.  This  is  particularly  useful  when  dealing  with  flame 
standards  ; it  is  also  much  easier  to  obtain  a balance  by  this  means 
than  with  the  comparatively  slowly  moving  lamp  carriage.  A 
further  advantage  possessed  by  this  arrangement  is  that  it  affords  a 
ready  means  of  reducing  the  illumination  from  one  of  the  lamps,  so 
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that  it  is  easy  to  test  high-candle  -power  lamps,  such  as  arcs  and  bo 
forth,  in  a comparatively  small  photometer  room.  For  comparing 
a number  of  almost  similar  lamps,  where  it  is  merely  wished  to 
know  by  what  percentage  they  are  above  or  below  a given  value,  it 
also  affords  an  extremely  rapid  means. 

A portable  direct-reading  lamp  photometer  was  shown,  con- 
sisting of  a wooden  case  measuring  11£  x 18J  X 4|  in.,  and 
weighing  only  12  lb.  It  has  been  designed  for  the  rapid  testing  of 


Fig.  7. — Section  of  Adjustable-Scbeen  Piiotometeb  Head. 


metal-filament  and  other  high-efficiency  lamps.  The  scale  is  direct 
reading,  and  is  almost  evenly  divided ; it  has  a very  extended 
range,  and  can  be  used  for  taking  measurements  up  to  100-c.p.,  or 
for  testing  arc  and  other  lamps  which  can  be  placed  in  the  photo- 
meter itself.  The  photometer  can  be  checked  on  an  ordinary 
photometer  bench  against  either  an  electric  or  a flame  standard. 


Dynamometer  ammeters  and  voltmeters  were  exhibited,  which 
were  equally  accurate  on  a.c.  or  d.c.,  a great  convenience  in 
calibration,  and  could  be  made  astatic. 

We  illustrate  in  fig.  8 a new  rotary  synchroniser,  of  reduced  size 
compared  with  previous  patterns,  and  greater  sensitiveness,  in  spite 
of  the  smaller  diameter  of  dial,  since  one  complete  cycle  difference  in 
frequency  corresponds  to  one  revolution  instead  of  to  half  a revolu- 
tion, as  was  formerly  the  case.  There  are  in  this  instrument  no 


Fig.  9. — Power  and  Speed  Recorder,  and  Generator. 


slip-rings  or  other  rubbing  contacts,  all  the  windings  being  fixed, 
and  only  the  pivoted  iron  armature  rotating;  and  the  power  con- 
sumption has  been  very  greatly  reduced. 

A speed  indicator  was  shown  for  use  in  cases  where  the  indica- 
tion of  speed  must  be  made  at  some  distance  from  the  machine 
itself.  For  this  purpose  a small  magneto-generator  is  driven  by 
belt  or  direct  coupling  from  the  shaft  whose  speed  is  to  be 


measured,  and  is  connected  by  two  small  wires  to  the  indicator, 
which  can  be  fixed  in  any  convenient  position.  The  scale  of  the 
latter  is  evenly  divided,  and  can  take  any  required  form.  The 
indicator  is  dead  beat,  and  the  speed  is  instantaneouly  indicated. 

Several  indicators  can  be  fitted  at  different  points,  a water-tight 
one  being  installed  on  the  bridge  of  a ship. 

When  it  is  wished  to  record  the  speed  on  a paper  chart,  a 
recorder  of  the  ordinary  pattern  with  either  24-hour  or  weekly 
charts  is  provided.  The  accompanying  illustration,  fig.  9,  shows  such 
an  instrument,  arranged  to  record  simultaneously  power  and  speed. 

Our  last  illustration  shows  the  Trotter  accelerometer,  a simple 
little  combined  gradient  and  acceleration  meter,  devised  by  Mr. 
A.  P.  Trotter  in  1904.  It  consists  of  a specially-shaped  glass  tube 


Fig.  10. — Trotter 'Accelerometer. 


sealed  at  each  end,  and  completely  filled  with  water,  except  for  a 
small  air  bubble.  A double  scale  is  fixed  along  the  tube,  and  when 
the  tube  is  at  rest  or  in  steady  movement,  the  bubble  indicates  the 
gradient,  or  when  held  horizontally  the  instrument  indicates 
any  acceleration  to  which  it  may  be  subjected.  It  is  usually 
graduated  in  gradients  of  so  much  per  cent.,  and  in  accelerations 
expressed  as  feet/aec-.  Among  other  uses  to  which  this  instru- 
ment can  be  put,  are  the  measurement  of  power  losses  in 
trains,  tram-cars,  and  motor-cars,  when  running  at  various  speeds, 
draw-bar  pull,  and  the  brake-horse-power  given  out  by  battery 
motors  as  used  on  cars. 

The  Litlianode  Co. 

This  firm  showed  a collection  of  accumulators  fitted  with 
Lithanode  plates,  and  adapted  for  use  with  hand-lamps,  medical 
apparatus,  &c.  The  firm’s  patent  “ Unspillable  ” arrangement  con- 
sists of  a small  chamber  at  the  side  of  the  celluloid  container,  con- 
nected with  the  internal  space  and  the  exterior  of  the  box  by  tubes 
in  such  a way  that  it  is  impossible  for  any  of  the  electrolyte  to 
escape,  no  matter  how  the  cell  is  handled,  though  the  gases  can 
escape  freely.  The  construction  of  the  plates  gives  lightness  and 
rigidity  combined  with  low  resistance  and  freedom  from  buckling, 
and  a special  terminal  insulator  is  used  to  prevent  corrosion.  Sets 
of  cells  for  laboratory  use,  hand-lamps  equipped  with  removable 
cells,  a battery  for  medical  use  fitted  with  a rheostat  for  cautery 
and  lighting,  and  small  switches,  &c.,  of  Gallalith,  were  also 
shown. 

The  London  Electric  Firm. 

This  firm  showed  the  ingenious  arc-lamp  lowering  gear,  without 
ratchet  or  gear  wheels,  associated  with  its  name,  which  achieves 
remarkable  results,  considering  its  compactness  and  simplicity. 

{To  be  continued .) 


LEGAL. 

Tub  Electrical  Co.,  Ltd.,  v Oliver  H,.  Thomas,  Son 
and  Co.,  Ltd. 

( Continued  from  page  973.) 

Mr.  Sankey  concluded  his  opening,  and  read  a mass  of  correspond 
ence,  in  the  course  of  which  he  referred  to  a letter  in  which  the 
machinery  stipulated  for  was  a Roby  vertical  engine,  capable  of 
developing  120  h.p.  with  80  lb.  Bfeam  at  the  stop  valve,  with  a 
generator  capable  of  an  output  of  90  k\v.,  50  periods,  500  volts  at 
720  b.p.m.,  also  two  centrifugal  pumps  with  an  output  of  250 
gallons  per  minute. 

Mr.  Jacob  Stottner,  of  Hendon,  was  called,  and  stated  that 
he  was  formerly  general  manager  for  the  plaintiff  company,  but 
had  since  resigned,  his  resignation  taking  effect  in  March  of  last 
year.  Witness  was  general  manager  to  the  plaintiffs  during  the 
time  of  the  contract  in  question,  he  went  down  to  the  colliery 
in  June,  1907,  for  the  first  time,  and  took  the  matter  into 
his  own  hands.  When  he  arrived  he  inspected  the  plant,  which  he 
found  standing  idle,  and  it  seemed  to  be  in  good  condition  me- 
chanically, but  was  in  a neglected  state.  They  got  steam  up  and 
found  everything  was  all  right  with  the  exception  of  the  exciter, 
the  commutator  of  which  was  dirty  and  the  surface  slightly  oxi- 
dised. Plaintiffs'  mechanician,  Johnson,  who  also  came  down,  took 
the  machine  to  pieces  and  cleaned  it  throughout. 

Mr.  Abel  Thomas:  What  is  the  commutator? — The  vital  part 
of  a direct-current  machine,  and  if  it  were  not  kept  scrupulously 
clean,  especially  on  small  machines  like  the  one  in  question,  diffi- 
culty would  be  encountered  in  getting  the  machine  to  excite. 
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Wh8t  was  the  state  of  the  brushes  ?— They  were  as  dirty  as  the 
machine.  Tae. plant  had  been  standing  for  a long  time. 

Further  examined,  Witness  said  that  when  he  examined  the 
machine  in  question,  there  was  absolutely  nothing  wrong  with 
the  exciter,  and  if  defendants  had  employed  a competent  driver  it 
would  have  given  no  trouble.  At  the  time  he  went  down,  the  pumps 
and  motors  were  on  the  surface,  but  the  latter  appeared  as  if  they 
had  been  under  water,  because  there  was  some  slime  which  had 
dried  upon  them  and  a deposit  from  the  water.  The  effect  of 
these  two  things  was,  of  course,  very  detrimental  to  the  insulation 
Of  the  machines. 

The  Official  Referee  : Water  is  a good  conductor  of  elec-  - 
tricity,  is  it  not  ? — Pure  water  is  not  but  dirty  water  is,  and  in 
the  dirty  water  which  was  upon  this  particular  motor  there  was 
a very  dangerous  element. 

Has  your  firm  supplied  many  motors  for  pumping  in  mines  * 
— Witness  replied  that  they  had,  and  that  they  had  a reputation  to 

maintain. 

Farther  examined,  Witness  said  that  on  one  occasion  he  saw  Mr. 
Thomas  and  suggested  that  they  should  come  to  an  amicable 
settlement  in  the  matter;  at  the  same  time  he  endeavoured  to 
convince  that  gentleman  that  the  plaintiffs’  machinery  was  not  in 
any  way  defective,  and  offered  to  supply  defendants  with  a skilled 
electrician  to  unwater  the  mine  if  defendants  would  supply  the 
necessary  labour,  &c.  This  Mr.  Thomas  agreed  to,  and  an  arrange- 
ment to  that  effect  was  entered  into. 

Counsel:  What  was  the  reason,  in  your  opinion,  for  the  drown- 
ing out  of  the  mine  ? — After  the  occurrence  it  was  impossible  to 
examine  the  starting  arrangements  of  the  pumps,  because  they 
were  in  the  flooded  part  of  the  mine,  but  his  opinion  was  that  it 
was  caused  by  the  bad  condition  in  which  the  staiter  was  in,  and 
that  it  was  making  bad  contact.  Later  on,  when  they  were  able  to 
get  the  Btarter  up  out  of  the  mine,  he  found  that  he  was  right  in 
his  opinion.  The  starter  was  in  a bad  condition,  and  only  made 
contact  in  two  phases,  instead  of  three.  The  contact  fingers  were 
very  badly  burnt. 

la  answer  to  Counsel,  Witness  said  that  these  contact  fingers 
frequently  wanted  replacing. 

Counsel  : What  do  you  say  about  using  a starter  for  close  upon 
12  months,  without  doing  anything  to  it  ? — That  was  a very  long 
time.  The  contact  fiogers  were  usually  replaced  every  three 
months,  but,  of  course,  it  depended  greatly  on  how  often  the 
machine  was  started. 

Witness  was  then  questioned  at  very  great  length  as  to  the 
working  of  the  pumps,  the  state  of  the  delivery  pipes,  the  train 
rails,  &c.  The  latter,  he  said,  which  were  supplied  by  the 
defendants,  were  very  defective  in  condition,  and  caused  consider- 
able delay  in  carrying  out  the  contract. 

Mb.  Stottneb,  in  the  course  of  further  examination,  said  that 
one  occasion  the  driving  belt  came  off.  It  was  the  duty  of  the 
engine  driver  in  charge  to  see  that  the  belt  was  properly  fixed,  and 
on  a previous  occasion  Witness  had  warned  defendants’  man  with 
regard  to  the  matter.  He  had  noticed  that  a lot  of  fat  was 
being  used  to  make  the  belt  stick  to  the  pulleys,  and  that  was 
a very  bad  thing  to  do.  Witness  had  told  defendants’  men  not  to 
put  any  more  on,  because  if  too  much  fat  was  used  the  belt 
would  slip  oi  the  pulley  surface,  with  the  result  that  the  friction 
caused  heat  which  warmed  the  fat,  and  then  the  belt  slipped 
right  and  left. 

Cross-examined  by  Mb.  Williams,  K.C.,  Witness  said  the  plant 
was  to  consist  of  two  centrifugal  pumps,  complete  with  motors  and 
Bwitch  gear,  capable  of  raising  250  gallons  per  minute  against  a 
24  ft.  head.  Witness  believed  Mr.  Thomas  elected  to  have  an 
electrical  plant,  acting  on  the  advice  of  Prof.  Galloway. 

The  hearing  was  continued  duriDg  the  week,  when  Mb.  Stottneb, 
was  further  cross-examined  by  Mb.  Williams,  K.C.,  for  the 
defence. 

Questioned  as  to  the  trouble  which  arose  with  regard  to  the 
centrifugal  pump,  Witness  said  that  with  clear  water  the  pump 
might  have  worked  ever  so  long  without  corroding  on  the  inside. 

Mb.  Williams  : Do  you  expect  to  find  when  a mine  is  flooded 
that  the  water  you  have  to  pump  will  be  entirely  clean  water  ? — 
The  corrosion  of  the  pump  depended  largely  upon  the  chemical 
composition  of  the  water. 

Is  it  a fact  that  there  was  a very  small  profit  on  the  contract? — 
Yes. 

Did  you  cut  down  the  price  as  low  as  possible  ?— We  were  cut 
down  by  Mr.  Thomas. 

But  you  would  not  have  been  cut  down  without  your  consent  ? — 
Of  course,  we  agreed  to  it.  We  agreed  to  take  the  order  on  a very 
small  profit. 

In  order  to  secure  the  contract  ? — Quite  so. 

And  you  bought  cheaply  ? — Of  course,  we  tried  to  buy  as  cheaply 
as  possible. 

And  cheapness  involves  nastiness? — Witness  denied  that  this 
was  the  case.  Referring  to  the  visits  of  plaintiffs’  representatives 
to  the  mine,  Witness  said  that  Mr.  Thomas  liked  to  Bee  as  many 
of  plaintiffs’  representatives  there  as  possible  while  the  work  was 
in  progrees.  It  was  business  diplomacy  and  created  a good  impres- 
sion. About  this  time  plaintiffs’  firm  had  various  contracts  for  the 
erection  of  electrical  mining  installations  in  South  Wales,  but  he 
denied  that  they  did  not  send  enough  men  to  look  after  and  do  the 
work  at  defendants’  colliery. 

Counsel  then  proceeded  to  cross-examine  Witness  with  regard 
to  the  complaints  as  to  the  working  of  the  exciter,  and  read  a 
report  from  a Mr.  Blake,  one  of  plaintiffs’  own  engineers,  in  which 
he  expressed  the  opinion  that  the  field  coils  of  the  exciter  were 
wronely  connected. 

Witness  denied  the  accuracy  of  the  report,  but  admitted  that  if 
smch  had  been  the  case,  the  fault  would  be  in  plaintiffs’  works. 


Counsel  : I suppose  your  firm,  being  a big  company,  would  not 
employ  men  on  work  of  this  kind  unless  it  was  satisfied  as  to 
their  skill?— Quite  so;  we  don't  employ  them  unless  they  are 
skilled. 

Counsel  asked  if  a wrong  connection  of  the  field  coils  was  a 
mistake  a skilled  man  would  be  likely  to  make,  and  Witness 
replied  that  he  did  not  know  enough  about  field-coil  work  to 
express  an  opinion.  He  should  say,  however,  that  if  they  had  been 
wrongly  connected  the  machine  would  not  work  at  all.  It  was 
quite  true  plaintiffs  took  no  steps  to  inquire  into  Mr.  Blake’s 
suggestion,  because  they  were  certain  that  tnere  was  nothing  in  it. 
They  had  the  test  sheets  of  every  machine,  and  it  would  be 
impossible  for  such  a mistake  to  arise. 

Counsel  : Would  running  the  engine  about  10  per'  cent,  below 
its  normal  speed  account  for  trouble  with  exciter  ? 

Witness  admitted  that  it  might  do  so,  because  the  exciter  would 
be  running  at  a lower  speed,  and  would  thus  make  the  excitation 
a difficult  matter.  Small  machines  sometimes  excited  very 
slowly.  When  he  was  at  the  mine,  however,  he  had  no  trouble 
whatever  with  the  machine,  and  the  fact  that  it  excited  once 
satisfactorily  showed  that  the  machine  was  in  order. 

Counsel:  And  therefore  it  ought  always  to  excite  ?— Quite  so. 

Witness  admitted  he  could  not  understand  Mr.  Blake’s  sugges- 
tion ; the  machine  was  quite  all  right,  and  if  it  had  been  properly 
attended  to  there  would  have  been  no  difficulty  with  the  excita- 
tion. At  a later  date,  when  the  machine  was  taken  to  pieces  and 
examined,  the  only  suggestion  which  could  be  made  with  regard 
to  any  difficulty  in  starting  was  that  the  residual  magnetism  of  the 
machine  was  low. 

The  hearing  was  continued  on  Tuesday,  December  21st,  when 
Mr.  Stottner  was  cross-examined  for  the  seventh  day  in  succession. 
At  the  close  of  the  day  the  matter  was  adjourned  until  after  the 
Xmas  vacation.  Our  report  of  Tuesday’s  evidence  will  appear 
next  week. 


Reeves  v.  Manchester  Corporation. 

At  the  Manchester  Assizes  on  the  l?th  inst.,  Arthur  Henry  Reeves, 
Rusholme  Grove,  Rusholme,  a coachman  and  chauffeur,  sued  the 
Manchester  Corporation  for  damages  for  the  loss  of  his  left  arm. 
His  case  was  that  about  eleven  o’clock  p.m.  on  May  15th  he  and  a 
friend  were  about  to  get  on  to  a Corporation  car  which  was 
stationary  at  the  junction  of  8tockport  Road  and  Dickenson  Road. 
It  was  a single-deck  car  with  a platform  at  each  end.  Plaintiff 
mounted  the  footboard  leading  to  the  platform  at  the  front  of  the 
car,  and  was  holding  the  rail  when  the  guard  said  to  him,  “ The 
car  is  full,”  put  his  hand  on  the  plaintiff’s  shoulder  and  pushed 
him.  The  car  started  and  the  plaintiff  fell  on  the  road  on  his  back. 
The  wheels  of  the  car  passed  over  his  outstretched  left  arm,  which 
was  eo  mutilated  that  it  was  amputated  at  the  Royal  Inhrmary. 
The  defence  was  that  the  plaintiff  got  on  the  wrong  car,  and, 
finding  his  mistake,  stepped  backwards  from  the  platform  and  fell. 
It  was  denied  by  the  plaintiff  that  he  left  the  car  voluntarily,  and 
he  called  witnesses  who  said  they  saw  the  guard  push  him.  The 
guard  and  others  denied  that  he  pushed  the  plaintiff. 

Mb.  Justice  Bbay  pointed  out  that  it  was  for  the  plaintiff  to 
prove  his  case  and  to  satisfy  the  jury  that  the  accident  happened 
owing  to  Borne  negligence  or  wrongful  act  on  the  part  of  the 
defendants’  servants.  In  this  case  no  contributory  negligence  was 
alleged,  and  the  jury  had  to  decide  between  the  conflict  of 
evidence. 

The  jury  found  for  the  plaintiff  and  awarded  him  £275. 
Judgment  for  that  amount  was  entered  with  costB. 


Eccles  Cobpobation  v.  South  Lancashire  Tramways 
Co , Ltd. 

Mb.  Justice  Eve,  in  the  Chancery  Division  on  the  16th  inst., 
heard  an  action  by  the  Corporation  of  Eccles  (Lancs.)  against 
the  South  Lancashire  Tramways  Co.,  by  which  they  sought  to 
restrain  the  tramway  company  from  trespassing  upon  a section  of 
about  500  yards  of  their  electric  tramway  system.  The  Salford 
Corporation  were  also  added  as  defendants,  owing  to  an  arrange- 
ment which  they  had  made  with  the  Eccles  Corporation  to  work 
the  line,  and  a licence  which  they  had  granted,  without  the 
permission  of  the  Eccles  Corporation,  to  the  tramway  company, 
enabling  them  to  run  over  the  section  in  question. 

The  defendants  pleaded  that  they  were  acting  within  the  powers 
conferred  upon  them  by  the  working  arrangement  in  permitting 
the  defendant  company  to  use  the  line  as  they  were  doing. 

Mr.  P.  Ogden  Lawrence,  K.C.,  appeared  for  the  plaintiffs,  Mr. 
Jessel,  K.C.,  for  the  South  Lancashire  Tramway  Co.,  and  Mr. 
Clayton,  K.C.,  for  the  Salford  Corporation. 

Mb.  P.  O.  Lawrence,  in  the  course  of  his  opening,  said  that  the 
tramway  company  were  running  their  tramcars  over  a portion  of 
the  Eccles  system  without  any  licence  or.  authority  from  the 
Corporation,  but  they  claimed  a right  to  do  so  aB  they  held  a 
licence  from  the  8alford  Corporation,  with  whom  there  was  an 
arrangement  for  running  powers.  The  case,  he  said,  depended 
mainly  upon  certain  clauses  in  the  Acts  of  Parliament  and  the 
agreement  between  the  two  Corporations,  and  he  contended  that 
the  plaintiffs  were  prejudiced  by  the  positjon  taken  up  by  the 
tramway  company 

Evidence  was  called  for  the  plaintiffs  to  show  the  relationship 
which  existed  between  them  and  the  Salford  Corpoiation  in  regard 
'to  the  tramlines,  and  some  of  the  witnesses  stated  that  damage 
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was  occasioned  by  the  vibration  of  the  company’s  cars,  some  of 
which  were  light  and  unsteady.  The  Eccles  Corporation,  it  was 
stated,  not  only  did  not  give  the  Salford  Corporation  authority  to 
enter  into  an  agreement,  but  objected  to  their  doing  so,  although 
they  would  not  have  objected  themselves  to  have  granted  powers 
to  the  company  to  use  the  section  in  question. 

For  the  defence  it  was  argued  that  the  arrangement  was  for 
the  public  convenience,  as  by  it  was  accomplished  the  desired 
object  of  getting  continuity  of  service  from  Liverpool  through 
Salford  and  Worsley  to  Manchester. 

. ^E-  Clayton,  for  the  Salford  Corporation,  contended  that  the 
rights  of  the  Eccles  Corporation,  conferred  by  their  Tramways  Act, 
had  been  passed  on  to  the  Salford  Corporation,  without  interfering 
with  the  Eccles  rights  or  position.  The  licence  granted  to  the 
tramway  company  by  Salford  was  only  a revocable  licence,  and 
therefore  could  not  interfere  with  the  rights  of  Eccles,  and  by 
granting  it  Salford  had  not  committed  any  breach  of  their  agree- 
ment with  Eccles.  Salford  Corporation  were  acting  within  their 
rights  when  they  granted  the  licence  to  the  company,  and  if  any 
extra  burden  were  thrown  upon  Eccles  by  running  the  cars  over  the 
section  in  question,  the  liability  would  be  upon  Salford,  no  doubt. 

Mb.  Jbssel,  for  the  South  Lancashire  Tramways  Co.,  said  that 
his  clients  were  in  the  unhappy  position  of  being  between  the 
anvil  and  the  hammer,  and  were  the  victims  of  the  jealousy  which 
existed  between  the  two  corporations.  They  had  Parliamentary 
powers  to  work  the  tramway  with  the  consent  of  anybody  who  had 
grant  it,  and  he  contended  that  Salford  had  such  power. 

Mb.  Lawbence  contended  that  Silford,  as  lessees,  had  no  power 
to  grant  a licence  to  a third  party.  Such  a licence  could  only  be 
granted  through  the  Board  of  Trade.  The  Eccles  Corporation  had 
no  power  to  give  the  Salford  Corporation  authority  to  grant  such  a 
licence,  even  if  they  so  desired. 

His  Lobdship  reserved  judgment,  stating  that  if  possible  he 
would  give  his  decision  before  the  vacation ; but  if  he  was  unable 
to  do  so,  two  or  three  weeks’  delay  could  not  do  harm  to  any  one. 


Abthub  v.  Hendebson. 

In  the  King’s  Bench  Divisional  Court  on  Wednesday,  December  15tb, 
Mr.  Justice  Darling  and  Mr.  Justice  Pickford  heard  an  appeal  from 
the  decision  of  the  learned  Official  Referee,  Mr.  Pollock,  in  this 
action.  It  appeared  that  in  1904  the  parties  entered  into  negotia- 
tions for  a lease  of  the  Fulham  Theatre.  Whilst  these  negotiations 
were  in  progress,  Mr.  Arthur  made  inquiries  as  to  the  condition  of 
the  electric  lighting  installation  at  the  theatre,  with  the  result  that 
on  November  25th,  1905,  a letter  was  written  and  signed  by  Mr. 
Henderson,  in  which  he  undertook,  if  the  electric  light  was  not  in 
order,  to  execute  the  necessary  repairs  at  his  own  expense.  That 


diet  anything  more  for  her  than  a lingering  death.  The  plaintiffs 
case  was  that  Miss  Byatt  was  overtaken  by  the  brougham,  and  on 
hearing  a warning  sound  she  swerved  to  the  left,  notwithstanding 
which  the  brougham  ran  into  her. 

For  the  defence,  it  was  alleged  that  just  before  the  brougham 
reached  her,  Miss  Byatt  swerved  to  the  right, 'and  the  accident  was 
unavoidable. 

The  jury  found  for  the  plaintiffs,  and  assessed  damages  at  £1,340. 

Judgment  was  entered  accordingly,  but  it  was  stated  that  an 
arrangement  had  been  come  to  by  which,  on  the  defendants  paying 
£500,  the  plaintiffs  would  not  impede  their  appeal. 


The  Phosphoe  Bbonze  Company. 

The  petition  upon  which  on  Tuesday  last  Mr.  Justice  Swinfen 
Eady  directed  the  compulsory  winding-up  of  the  Phosphor  Bronze 
Co.,  Ltd.,  was  mentioned  again. 

Mb.  Olauson,  representing  the  petitioners,  Btated  that  the 
company  had  now  made  arrangements  by  which  they  could  pay  the 
whole  of  the  petitioners’  debt  and  costs,  and  they  were  prepared  to 
do  so  within  two  or  three  days.  They  had  communicated  with  the 
petitioners,  and  he  now  asked  his  Lordship  to  stay  the  drawing  up 
of  the  order  for  seven  days,  in  order  to  see  whether  the  debt  waB 
discharged. 

His  Lobdship  said  that  he  could  not  make  an  order  in  that 
form.  If  the  petitioners  were  willing  he  would  dismiss  the 
petition,  otherwise  the  order  muBt  stand. 

Me.  Gboveb,  for  the  company,  asked,  his  Lordship  to  allow  the 
order  to  wait  for  a few  days. 

His  Lobdship  said  he  could  not.  If  the  parties  agreed  out  of 
Court,  however,  he  would  dismiss  the  petition. 

Mb.  Cladson  said  he  was  not  instructed  to  ask  his  Lordship  to 
do  that. 


NEW  ELECTRICAL  DEVICES,  FITTINGS, 
AND  PLANT. 


New  Patent  Brush-holder. 

Messes.  H T.  Boothboyd,  Ltd.,  of  Bootle,  Liverpool,  are 
bringing  out  an  extremely  simple  brush-holder,  made  entirely  of 
wire,  the  invention  of  their  general  manager  (Mr.  J.  H.  Woollis- 
croft).  The  device,  which  is  known  as  “ The  Agile,”  is  shown  in  the 
accompanying  figure  (fig.  1).  It  will  be  seen  that  the  carbon  is  guided 
by  a wire  frame,  to  which  it  is  electrically  connected  by  a flexible 
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Fig.  1. — The  11  Agile  ” Bbush-Holdeb. 


Fig.  2 — Section  op  Bhtt 
op  Reinpobobd  Pole. 


was  before  the  lease  was  executed.  Under  the  terms  of  the  latter, 
however,  Mr.  Arthur  was  pledged  to  keep  everything  in  repair,  and 
the  learned  Referee  refused  to  consider  the  letter,  as  being  incon- 
sistent with  the  terms  of  the  lease.  When  the  electric  light  was 
tested,  it  was  found  to  be  in  need  of  repair  to  the  amount  of  about 
£900.  Appellant  claimed  that  the  letter  should  have  bsen  admitted 
as  evidence. 

Their  Lordships  allowed  the  appeal,  and  ordered  the  matter  to 
be  referred  back  to  the  Official  Referee. 


Byati  v.  Kbiegeb  Eleotbio  Cabbiagb  Syndicate,  Ltd. 

On  Friday  last  Mr.  Justice  Grantham  and  a special  jury  concluded 
the  hearing  of  this  action,  Miss  Ivy  Byatt  and  her  father,  Mr. 
Henry  Byatt,  the  novelist,  being  awarded  damages  in  respect  of 
perional  injuries  sustained  by  the  former. 

A cording  to  the  evidence,  it  appeared  that  while  cycling  along 
Guceas  Gate  on  June  30th  last,  Miss  Byatt  was  knocked  off  her 
machine  by  one  of  the  defendant  company’s  broughams,  with  the 
result  that  she  was  completely  paralysed  below  her  shoulders,  and, 
said  her  Counsel  (Mr,  Montague  Lush,  K.O.),  nobody  could  pre- 


tail ; the  upper  end  of  the  carbon  brush  is  provided  with  a notch, 
in  which  lies  the  pivoted  wire  preBser,  preventing  the  brush  from 
tilting.  The  pressure  ia  adjusted  by  sliding  the  small  spring  along 
the  presser,  and  the  holder  is  clamped  in  position  on  the  carrier  by 
means  of  the  wire  toggle  clip  Bhown  full  and  dotted  at  the  right 
hand.  There  is  not  a single  screw  in  the  holder,  and  the  whole 
thing  can  be  put  on  or  taken  off  in  confined  spaces,  Buch  as  the 
interior  of  a totally- enclosed  motor,  with  ease.  The  carbon  has  a 
long  feed,  and  can  be  held  off  the  commutator  by  resting  it  on  the 
top  of  the  wire  guide  close  to  the  tail  connection.  The  lightness  of 
the  parts  enables  the  brush  to  follow  the  surface  of  the  commutator 
and  minimises  the  effects  of  vibration,  the  “ agility  ” of  the  holder, 
to  which  it  owes  its  name,  making  it  especially  suitable  for  use  on 
high-speed  machines.  Naturally  the  construction  is  very  inexpen- 
sive. 

Reinforcing  Decayed  Poles. 

A simple  method  of  reinforcing  poles  which  have  suffered  decay 
at  the  ground  level  is  Bhown  in  the  accompanying  section  (fig.  2).  The 
pole  is  supported  with  a tripod,  while  a trench  is  dug  round  the 
butt,  descending  aB  far  as  the  healthy  part  of  the  wood  j a cage  of 
steel  rods  is  then  formed  round  the  base,  the  rods,  } in.  n 
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diameter  and  3 ft.  to  5 ft.  long,  being  pointed  at  iboth  ends  and 
driven  into  the  wood  as  shown.  The  rotten  wood  having  been 
removed  from  the  butt,  concrete  is  rammed  round  and  inside  the 
ca^e  forming  a massive  socket  or  pedestal.  If  the  whole  of  the 
butt  below  ground  is  rotten,  a substantial  false  butt  of  concrete  is 
formed  in  its  place,  to  receive  the  ends  of  the  steel  rods,  the  upper 
nart  being  finished  as  before.  It  is  stated  that  by  adopting  this 
method,  which  was  devised  by  Mr.  Obr,  of  the  Allegheny  County 
Light  Co.,  U S.A.,  a great  saving  is  effected — the  cost  of  strengthen- 
ing a 30-ft.  pole  being  14s.,  compared  with  £5  for  renewing  it. 
The  chief  item  of  expense  in  renewing  poles  is  not  the  cost  of  a 
new  pole,  but  that  of  changing  over  the  insulators  and  wires,  which 
is  avoided  by  the  method  described. 


LEAD. 


The  formation  of  a combination  of  lead  interest?,  though 
apparently  it  has  done  little  to  affect  the  price  of  the  metal, 
has  the  effect  of  drawing  attention  to  the  possibility  of  a 
central  control  in  a second  of  the  products  affecting  electrical 
machinery.  Lead  affects  the  industry  particularly  through 
the  manufacture  of  accumulator  plates,  and  its  use 
as  a protective  sheathing  for  cables,  a covering,  too, 
for  which  it  would  be  difficult  to  find  a substitute.  Its 
use  in  fuse  wire,  though  extensive,  can  hardly  be 
considered  important.  In  the  two  former  branches  the 
electrical  industry  would  be  as  unpleasantly  placed  as 
the  building  trade  and  others  (water  supply,  drainage,  &c.) 
to  whom  lead  is  indispensable,  should  a considerable  increase 
of  price  be  possible.  The  continued  steadiness  of  the  metal 
is  reassuring  in  this  respect.  Lead,  the  use  of  which,  of 
course,  dates  back  to  pre-financial  times,  has,  since  a record 
of  prices  has  been  kept,  never  reached  what  may  be  called  the 
starvation  limit ; it  rises  naturally  on  the  discovery  of  a new 
source  of  demand,  but  recovers  its  own  level  again  by  the 
cheapening  of  means  of  production,  or  the  opening  of  fresh 
or  abandoned  mines,  the  supply  of  it  being  plentiful,  and 
it  being  also  a by-product  to  silver  mining. 

The  largest  producers  are  the  United  States,  Spam  and 
Germany.  Mexico  and  Australia  come  next  in  importance, 
England,  at  one  time  the  leading  country  for  lead-mining, 
being  now  very  low  on  the  list,  with  21,000  tons  for  1908, 
out  of  a total  1,052,500.  The  outlook  for  the  home  pro- 
ducer is  not  without  encouragement,  however,  as  two 
mines  were  reopened  in  Cardiganshire  early  in  1909.  In 
fact,  the  total  “obtainable”  in  this  country  for  1908 
(39,700  tons,  including  imported  ore)  bears  a curiously 
small  relation  to  the  total  consumption  of  Great  Britain,  as 
1 given  by  the  German  Metallurgical  Associations  in  their 
annual  “ comparative  statistics.”  Here  we  find  that,  for 
1908,  the  consumption  of  Great  Britain  was  228,800  metric 
tons,  that  of  the  United  States  321,000  tons,  Germany 
211,300  tons,  and  France  103,000  tons.  This  leaves  less 
than  200,000  tons  for  the  rest  of  the  world,  supposing  the 
output  figures  to  be  accurate. 

Of  recent  years  the  pric.  nas  certainly  declined,  it  being 
now  some  £6  lower  than  in  1001. 


BUSINESS  NOTES. 


Calendars  and  Catalogues.— British  Insulated  and 

Helsby  Cables,  Ltd.,  Prescot  —New  pamphlet  (f6  pages)  (No.  P. 
104,  Supplement  No.  2)  very  finely  produced  and  fully  illusi rated, 
relating  to  the  Prescot  overhead  material  for  electric  tramways. 
Trolley  wire,  ears,  hangers,  pull-offs,  splicing  tubes,  line  insulators, 
mechanical  frogs,  crossings,  section  insulators,  trolley  heads, 
and  trolley  line  tools,  are  all  shown  and  priced.  The 
last  few  pages  contain  a long  list  of  tramway  and  railway  contracts 
that  have  been  carried  out,  and  of  the  firm’s  numerous  branches  and 
sub-agencies  in  all  parts  of  the  globe. 

Messrs.  Thermit,  Ltd.,  are  wishing  their  friends  the  Season  s 
Compliments  by  the  medium  of  another  of  their  handy  pocket 
memoranda  books.  There  are  a number  of  pages  describing  the 
Thermit  welding  system  and  the  progress  it  iB  making,  and  two 
pages  contain  calendars  for  1910  and  1911 ; the  remainder  is  all 
plain  for  note-making.  There  is  a pocket  inside  the  front  cover 
and  a pencil  at  back  edge. 

The  Electbic  Construction  Co.,  Ltd.,  have  a happy  knack  of 
doing  things  nicely  at  souvenir  time.  Last  year  they  sent  to  their 


friends  a i match-box  as  though  to  suggest  lighting  the  pipe  of 
peace,  and,  we  believe,  a bulky  piece  of  rubber  for  erasing  any 
unpleasant  recollections.  This  year  they  have  ju9t  favoured  us 
with  one  of  the  neatest  little  vest-pocket  diaries  that  we  have 
ever  seen,  with  card  and  stamp  pockets.  The  name  of  the  company 
does  not  intrude  itself— it  appears  inside  the  esse  in  small  gut 
lettering,  but  nobody  receiving  it  will  forget  from  whom  it  came, 
as  it  is  so  different  from  others.  With  it  there  has  come  a handy 
penknife  with  which  we  shall  hope  to  cut  out  many  a newspaper 
paragraph  regarding  contracts  booked  by  the  company  m the 
coming  year. 

To  the  Electrical  Power  Storage  Co.,  Ltd.,  of  4,  Great 
Winchester  Street,  E.C  , we  are  once  more  indebted  for  a very 
serviceable  desk  blotting  pad  and  diary,  with  its  so  familiar  top 
monthly  date  edging.  May  our  first  paragraph  to  be  blotted 
thereon  be  one  of  good  wishes  to  the  company,  hoping  that  they 
will  have  excellent  business  to  fill,  and  a capital  report  to  issue, 
during  1910. 

Messrs.  Falk,  Stadelmann  & Co.,  Ltd.,  83/87,  Farringdon  Road, 
E.C.— In  order  to  keep  the  “ Efesca”  lamp  in  mind,  the  firm  have 
issued  a small  vest-pocket  folding  card  with  calendar  for  the  year 
1910.  There  is  a turned  up  corner  in  the  shape  of  a lamp,  behind 
which  you  may  keep  stamps  for  a time.  Firms  selling  “ Efesca 
lamps  can  have  quantities  of  the  calendars  with  tbeir  own  name 
printed  thereon.  A copy  of  list  P.  659  has  also  been  received.  It 
gives  prices  of,  and  some  other  information  regarding,  high  candle- 
power  “ Efesca”  lamps,  which  they  can  supply  in  100,  200,  300, 
400,  600  and  1,000-c.p.  sizes,  for  100  to  260  volts  for  shop  front, 
street,  railway  station,  and  other  lighting. 

The  A.E.G.  Electrical  Co  , op  South  Africa,  Ltd.,  Caxton 
House,  Westminster,  S.W.—  12-page  illustrated  brochure  (in  English) 
devoted  to  “ Electricity  Appiled  to  Printing.”  Several  electrically- 
operated  German  presses  are  illustrated.  A collection  of  other 
literature  in  the  firm’s  standard  form  deals  with  the  following 
subjects:— Switchboard  measuring  instruments  (electromagnetic), 
also  continuous  current  moving-coil  instruments,  electric  ceiling 
fans,  automatic  starters  for  three-phase  motors,  continuous  current 
interpole  railway  motors,  and  lead-covered  cable  accessories  (branch 
joint-boxes). 

Messbs.  G.  M.  Boddy  & Co.,  15,  Gray’s  Inn  Road,  W.C.— Leaflet 
giving  latest  prices  of  “ Metallik  ” lamps. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  24,  Budge  Row,  E.C. 
—List  of  luminous  electric  radiators  for  the  1909  season.  Many 
designs  are  shown  and  prices  are  stated. 

Messrs.  L.  E.  Wilson  & Co.,  20,  Cross  Street,  Manchester.— 
Price  leaflet  of  the  “ Thomson  ” police  lamp. 

The  C.W.  Hunt  Co.,  New  York.— Catalogue  (No.  096),  giving 
illustrated  notes  regarding  their  dumping  tubs  and  grab  buckets. 

The  Electrical  Appabatus  Co.,  Ltd.,  Milford  Works,  Queen's 
Road,  Battersea,  S.W.— Complete  catalogue  consisting  of  a collec- 
tion of  lists  brought  together  in  a neat  binding  cover,  containing 
a description  with  clear  illustrations  of  ampere-hour  meters,  pre- 
payment meters,  motor  starters,  shunt  field  regulators,  starter 
r<  gulators,  d o.  motor  panels,  one-minute  motor  starters,  and 
" Electrc  s!  an  ” fuse  wire. 

Messbs.  Siemeps  Bbcs.  Dynamo  Wobks,  Ltd.,  Tyssen  Street, 
Daltton,  N.E.— Two  new  publications.  One  shows  and  briefly 
describes  numerous  designs  of  suop  window  reflectors  for  use  with 
tantalum  lamps ; the  other  gives  prices  of  the  new  types  of  low 
candle  power  tantalum  lampB,  to  which  allusion  waB  made  on 
page  976  of  our  last  issue,  and  particularises  the  alterations  that 
have  been  made  in  style  of  bulb.  The  lamps  are  now  made  in 
voltages  ranging  from  20  to  240  volts  for  ordinary  use.  Copies  of 
this  leaflet  can  be  supplied  to  contractors,  dealers,  or  ironmongers, 
with  their  own  name  printed  on  if  they  so  desire. 

The  General  Electbic  Co.,  Ltd.,  71,  Queen  Victoria  Street, 
E.C.— A further  batch  of  publicity  literature  has  been  received 
from  this  company.  The  principal  item  iB  a finely-illustrated 
catalogue  of  electric  heating  and  cooking  apparatus,  and  it 
includes  a number  of  new  designs  of  radiators  (luminous,  convector, 
and  conduction  types),  stoves,  chafing  dishes,  water  heaters,  ovenB, 
irons  kettles,  &c.  The  second  is  section  C (No.  C 1,371)  giving 
prices  of  “Geekoduct”  insulated  conduit  (especially  suited  for 
tropical  climates)  and  accessories.  A third  relates  to  a o.  trans- 
formers for  “ Osram  ” lamps  and  other  purposes ; while  a fourth 
details  the  “ Angold  ” enclosed  arc  lamps  (short  shuntless  type)  of 
which  it  is  stated  there  are  over  100,000  in  use.  In  all  the  lists 
prices  are  very  clearly  indicated.  The  transformer  and  Angold 
lists  contain  reduced  prices.  Some  loose  blotters  for  desk  use  give  a 
calendar  for  the  months  of  January  and  February  in  out-lined 
lamps,  and  an  inch  measure  at  foot,  and  they  remind  the  user  of  the 
current-saving  qualities  of  Osrams.  We  have  also  received  the 

G E C ” Daily  Reminder  for  1910— a set  of  calendar  slips  Blotted 
' to  fit  the  wooden  stands  distributed  last  year,  each  slip  bearing  a 
reference  to  some  feature  of  the  company’s  activities— and  a hand- 
some writiDg  pad,  provided  with  pockets  for  stationery  and  an 
ample  store  of  blotting  paper.  A similar  souvenir  was  sent  us  in 
1907  and  we  cannot  better  express  our  appreciation  of  its  admir- 
able qualities  than  by  recording  the  fact  that  we  have  used  it  con- 
tinually for  the  past  two  years,  and  have  found  it  a most  handy, 
convenient  and  durable  desk  companion,  which  we  should  be  sorry 
to  part  with. 

Mb  G.  Bbaulik,  8,  Lambeth  Hill,  E.O.— Leaflet  drawing  atten- 
tion to  the  ” Dusseldorf  ” counter-current  circulation  economiser, 
for  which  he  is  agent. 

Messrs.  Sanders,  Rehdkbs  A Co.,  Ltd.,  108,  Fenchurch  8treet, 

EJ.O. Leaflet  describing  a new  form  of  “Sarco”  patent  feed- 

water  weigher, 
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The  Bbitish  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
E.C.— List  tabulating  particulars  of  hard-drawn  aluminium  cables 
for  electrical  transmission  lines,  with  copper  equivalents. 

The  Electbic  Contbol  and  Reduces  Co.,  15,  Oxford  Street, 
^-Leaflet  describing  the  Martin  patent  regulator,  with  directions 
for  fixing  and  use. 

We  are  indebted  to  Messes.  Siemens  Bbos.  & Co.,  Ltd.,  and 
Siemens  Bbos.  Dinamo  Woeks,  Ltd.,  for  copies  of  their  self- 
opening pocket  diaries  for  1910.  The  48  pages  that  precede  the 
diary  section  are  occupied  with  a variety  of  useful  tabulated  matter 
of  a general  and  engineering  character,  and  particulars  of  the 
Siemens  companies,  their  contracts  and  branches,  with  illustrations 
of  their  manufactures.  A serviceable  memoranda  section  appears 
at  the  eDd. 

Messbs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
W.C.,  have  favoured  as  again  this  year  with  one  of  their  very 
useful  and  neat  breast  pocket  diaries  (black  and  gilt  cover  and  gilt 
edging)  with  ample  memoranda  space  (squared  paper).  Some  16 
pages  (quite  unobtrusive)  of  matter  relating  to  Simplex  specialities 
precede  the  diary  pages,  and  the  latter  are  followed  by  32  pa°-es  of 
useful  tabular  and  other  information  for  contractors  and  electrical 
engineers  generally. 

The  Electbical  Co.,  Ltd.,  121-125,  Charing  Cross  Road,  W.C.— 
Twelve-page  illustrated  list  with  prices  of  electric  heating  and 
cooking  apparatus,  including  kettles,  water  heaters,  urns,  heating 
plates,  hair  curler  heating  and  hair  drying  apparatus,  &c. 

Messbs.  Siemens  Bbos.  & Co.,  Ltd.,  Caxton  House,  West- 
minster.- New  catalogue,  No.  512,  containing  complete  illustrated 
descriptions  of  their  frequency  indicators  and  vibration  tacho- 
meters, both  of  which  instruments  are  designed  on  the  vibratory 
reed  principle.  The  vibration  tachometer  is  designed  to  indicate 
the  speed  of  any  type  of  machine. 

Hast  Acoumulatob  Co.,  Ltd.,  Marshgate  Lane,  Stratford,  E. 
—Once  again  this  company  has  favoured  us  with  one  of  its  desk 
blotting  pads,  with  convenient  top  pocket. 

Messbs.  Haywabd-Tyleb  & Co.,  Ltd.,  99,  Queen  Victoria  Street, 
L.C.  Pocket  diary  for  1910,  with  a small  Bpace  for  every  day  in 
the  year.  A good  number  of  pages  are  devoted  to  illustrations  of 
the  firms  pumping  engines  and  to  tabular  data  of  interest  in  con- 
nection with  their  manufactures. 

The  Westebn  Electbic  Co  , Norfolk  House,  Victoria  Embank- 
ment, W.C.— Very  neat  hanging  wall  or  desk  calendar  for  19  L0,  with 
a complete  calendar  for  the  year  unobtrusively  printed  half  on  either 
side  of  a collection  of  monthly  tear-off  slips. 

Messbs.  Hamilton  Bbos,  Glasgow.— Hanging  calendar  with 
monthly  Blips,  drawing  attention  to  the  “ W H ” ironclad  electric 
control. 

The  Distbict  Electbic  Co.,  Ltd.,  35,  Qieen  Street,  Wolver- 
hampton.—Wall  calendar  for  1910,  with  monthly  slips  placed  below 
a print,  “ The  Rising  Moon.” 

Messbs.  Naldeb  Bbos  & Thompson,  Ltd.,  34,  Queen  Street, 
E.C.— Convenient  hanging  calendar  for  1910,  with  monthly  tear  off 
slips,  in  the  firm’s  usual  style,  with  clear  figuring  for  dates. 

Bankruptcy  Proceedings.  — Edward  William 

Babton-Wbight,  electro-therapeutic  specialist,  and  lately  manag- 
ing director  of  the  Bartitsu  Light  Cure  Institute,  Ltd.,  1 Albe- 
marie  Street,  Piccadilly,  W. — The  first  meeting  of  creditors  was 
held  at  the  London  Bankruptcy  Court  on  Monday  before  Mr  E 
Leadam  Hough,  Senior  Official  Receiver.  The  company  was  pro- 
moted by  the  debtor  in  March,  1906,  with  a nominal  capital  of 
£10,000,  subsequently  increased  to  £22  500,  to  take  over  and 
develop,  as  a going  concern,  the  business  of  the  Bartitsu  L:ght  Cure 
and  Electro-Therapeutic  Institut*,  which  he  had  previously  carried 
on.  The  chairman  reported  that  it  appeared  from  the  debtor’s 
statements  when  before  the  Examiner  that  hi  acted  as  managing 
director  of  the  company  until  last  January,  when  it  went  into 
compulsory  liquidation.  The  bisiness  was  sold  in  April  last,  and 
the  debtor  had  since  acted  as  manager  for  the  purchaser.  He'  dis- 
puted the  claim  of  the  petitioning  creditor,  and  did  not  admit 
insolvency,  although  the  only  assets  disclosed  were  certificates  for 
6,000  shares  in  the  Bartitsu  Light  Cure  Institute,  Ltd.,  to  which  no 
present  value  was  attached.  The  meeting  was  ad j uurned  for  three 
weeks  to  enable  the  debtor  to  submit  an  offer. 

Robebt  E.  Walkeb,  electrical  engineer  and  cycle  agent 
Hereford.— A receiving  order  has  been  made  on  a creditor’s 
petition. 

Book  Notices.  — Who's  Who , 1 910,  and  Who's  Who 
Year  Book  London:  A.  & C.  Black.  10s.  net.  and  Is  net.- We  cannot 
remember  the  number  of  times  that  we  have  to  refer  to  our 
Who's  Who  in  the  course  of  the  year,  but  they  are  very  many.  It 
nearly  always  tells  us  what  we  want  to  know,  and  we  are  quite  sure 
that  it  is  one  of  the  books  that  it  is  least  easy  to  dispense  with  from 
the  reference  shelves  of  any  study.  Every  man  or  woman  who  has 
to  do  with  matters  of  public  or  social  interest  frequently  desires  or* 
requires  to  know  something  about  others  who  are  concerned  there- 
with, and  perhaps  some  who  have  nothiog  to  do  with  them  at  all. 

In  this  book  their  case  is  well  met.  The  I'ear  Book  is  a supple- 
mentary companion,  in  which  further  matter  is  arranged  in  easily 
accessible  tibular  form.  As  the  publishers  say,  "the  lesser  book  is 
a kev  to  the  larger  one.” 

Tlu  Englishwoman's  Year  Book,  1910,  2s.  6d.  net,  and  The  Writers' 
awl  Artists'  Year  Book,  1910.  Is.  net.— These  are  two  reference  works 
of  a somewhat  similar  class  to  the  above,  and  they  are  issued  by  the 
same  publishers.  Tne  former  is  an  interesting  book  which  should 
be  increasingly  in  demand  in  these  days,  when  women  are  seeking  to 
turn  their  days  and  nights  to  more  profitable  account.  Our  wives 
and  daughters  loom  somewhat  largely  on  the  horizon  in  the  future 
of  political  matters,  and  those  whose  ambitions  lie  that  way  will 
find  something  to  aid  them  in  tbeir  pursuit;  but  for  that  greater 


company  who  are  contented  with  the  domestic,  Bocial,  religious  and 
charitabie  occupations  or  avocations,  the  book  is  of  most  value. 
Matters  educational,  professional  callings,  employment  in  medical 
and  many  other  capacities,  such  as  art,  music,  literature,  nursing 
and  so  forth,  are  handled  fully,  while  sports,  pastimes,  travels  and 
animals  are  not  overlooked.  We  can  imagine  many  a worse 
Christmas  gift  than  these  four  reference  books. 

“ Mechanical  W orld  ” Electrical  Pocket-Book  for  1910.  Manchester  • 
Emmott  & Co.  Price  6d.  net.— The  new  issue  of  this  book  has 
been  printed  on  thinner  paper,  effecting  a decided  improvement, 
ine  contents  have  been  revised  and  rearranged,  and  many  new 
sections  have  been  introduced,  the  subjects  including  the  Conduit 
bystem,  Cheap  House  Wiring,  Meters,  Carrying  Capacity  of  Cables 
-j  ,°n-  The  book  contaiaB  a great  variety  of  information  in 
tabloid  form,  covering  a wide  range  of  electrical  applications,  and 
is  remarkably  cheap  at  the  price. 

t>  “ Causes  for  our  Declining  Steel  Trade  and  their 

Remedy.  By  Benjamin  Talbot,  managing  director  of  the  Cargo 
Fleet  Iron  Co.,  Ltd.,  Middlesbrough.  20  page  pamphlet. 


Closed  for  the  Holidays.— Messrs.  Brook,  Hirst 

and  Co.,  Ltd.,  of  Chester,  announce  that  their  works  and  offices  will 
be  closed  from  to-night,  24th  inst.,  until  Wednesday,  29th  inst. 

Messrs.  Watson,  Laidlaw  & Co.,  Ltd.,  of  Glasgow,  announce 
thatjheir  works  and  drawing  Office  will  be  closed  on  December  31st 
and  re-opened  on  January  7th.  The  counting-house  will  re-open 
on  January  4th.  y 


Electrical  Enterprise  in  China. — Reporting  on  the 

foreign  trade  of  China,  Mr.  W.  P.  Ker,  Commercial  Attach^  to  His 
Majesty  s Legation  at  Pekin,  states  that  the  value  of  machinery 
imported  in  1908,  though  less  than  in  1907,  was  again  much  greater 
than  in  previous  years,  and  is  likely  to  increase  as  Chinese  mills 
and  factories  of  all  kinds  are  constantly  being  started.  It  is 
impossible  to  ascertain  the  origin  of  the  machinery,  but  there  is 
every  reason  to  suppose  that  British  manufactures  take  a leading 
share.  The  trade  is  one  which  demands  close  attention  and 
vigorous  nursing  by  expert  technical  representatives  in  China,  and 
there  are  welcome  indications  that  British  firms  are  determined  not 
to  be  left  behind.  In  Shanghai  one  or  two  British  firms  have  opened 
showiooms  for  machinery,  in  charge  of  qualified  engineers,  where 
Cninese  buyers  can  see  the  machines  actually  working.  For  cotton 
nulls  and  oil  mills  British  machinery  is  almost  exclusively  used, 
but  orders  for  flour  mill  machinery  have  mostly  gone  to  AmerPa. 
Ihe  chief  feature  of  the  year  in  connection  with  the  machinery 
trade  was  the  number  of  orders  placed  for  electric  light  installations. 
One  of  the  largest  installations,  that  at  Hankow,  was  contracted 
for  by  a British  firm.  Amongst  others,  electric  light  was  installed 
at  Antung,  the  plant  being  of  British  manufacture  imported  from 
Jap m ; the  British  Concession  at  Chinkiang  was  supplied  with 
light  by  the  native  electric  light  company  already  lighting  the 
Chinese  city  ; an  electric  light  company  was  formed  with  a small 
capital  to  light  a new  street  at  Chengtu,  the  capital  of  Szechuan, 
and  it  contracted  for  an  installation  which  may  be  extended 
if  successful;  electric  lighting  was  stuffed  on  a small  scale  at 
Chungking  in  June,  1908,  with  plant  purchased  from  the  United 
Kingdom  through  a British  firm  at  Shanghai,  and  this  year  tenders 
from  various  firms  were  being  considered  for  a large  plant  to  light 
the  whole  city  ; the  electric  light  company  at  Swatow  was  recon- 
struefced  with  a capital  of  $140,000,  and  new  engines  were  ordered 
from  Europe  for  relighting  the  town  in  July,  1909 ; a Chinese  electric 
light  company,  formed  two  or  three  years  ago  at  Wuhu,  commenced 
operations  in  April,  1909,  with  3,000  lamps,  but  with  plant  sufficient 
for  6,000  16-candle  lamps— machinery  mostly  of  British  manufac- 
ture. The  electric  light  company  and  the  waterworks  company  at 
Hankow  imported  over  £260,000  (1  dollars,  E Is  ) worth  of  fittings 
direct  from  the  United  Kingdom  in  1908  ; and  the  extensi  ve  electric 
lighting  systems  already  at  work  at  Shanghai,  Canton,  Tientsin  and 
Pekin  continued  to  extend  their  operations.  Electric  lighting  at 
Ne  wchwang  bagins  this  year,  and  a project  for  lighting  Amoy  was 
mooted  in  1908,  but  failed  for  want  of  capital.  Tientsin  led  the 
way  in  electric  tramways  some  years  ago,  and  in  1908  about  nine 
miles  were  open  to  traffic,  nearly  all  double  tracks,  workel  by  the 
Compagme  de  Tramways  et  d’Eclairage  EUctriques  de  Tientsin,  a 
Belgian  concern.  The  spring  of  1908  witnessed  the  inauguration 
of  two  electric  tramway  services  in  Shanghai,  one  in  the  Inter- 
national Settlement  covering  26  miles,  and  one  in  the  French 
Settlement  covering  15  kiloms.  The  former  has  65  cars,  and  carries 
nearly  30,000  passengers  per  day  ; the  latter  has  20  cars  in  service 
carrying  a daily  average  of  7,450  passengers. 

Trade  Announcements.— Messrs.  Babcock  & Wilcox, 

Ltd.,  are  to-day  removing  their  Minchester  office  from  14,  Deans-’ 
gate,  to  more  commodious  premiss  at  30,  Cross  Street,  Man- 
chester. The  telephone  number  will  remain  as  before— No  3 112 
City,  and  the  telegraphic  address  “ Bab  lock,  Manchester.”  ‘ 

The  Soho  Scientific  Instbument  Co.  report  that  their  new 
building,  containing  offices  and  showrooms,  is  now  complete,  and 
they  request  that  all  communications  be  addressed  to  175,  Wardour 
Street,  W.  The  works  were  closed  from  December  6th  to  December 
^Oth  during  removal  to  Wimbledon,  S.W.,  where  additional  new 
plant  has  been  installed. 

Messbs  Neville,  Williams  & Co.,  are  removing  from  to-day’s 
date  to  larger  and  more  convenient  premises  at  80a,  Southwark 
Street,  S.E. 

The  registered  offices  of  the  National Telewbiteb  Co  have  been 
removed  to  20,  B icklershury,  E.C. 

We  learn  that,  after  official  inspection  of  “Imperial  ” water-tube 
boilers  under  construction  in  the  works  of  Edwin  Danes  & Co. 
(Oldbuby),  Ltd.,  the  Admiralty  have  plaoed  the  company  upon 
their  list  of  manufacturers  of  water-tube  boilers.  The  Water-tube 
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Boiler  and  Engineering  Co.,  of  11,  Queen  Victoria  Street,  E.O., 
will  furnish  any  further  information  desired  concerning  these 

boilers. 

Dissolutions  and  Liquidations.  — The  Bradford 

Electrical  Engineering  Co.,  Ltd.,  carrying  on  business  as 
electricians,  at  65,  Manningham  Lane,  Bradford. — A meeting  of  the 
creditors  in  connection  with  this  liquidation  was  held  on 
Wednesday,  December  15th,  at  the  Queen’s  Hotel,  Leeds,  the  chair 
being  occupied  by  Mr.  Houston  (representing  Mr.  G.  E.  Corfield,  of 
London,  joint  liquidator),  and  there  were  also  present  Mr.  Walker, 
on  behalt  of  Messrs.  Poppleton,  Appleby  and  Turner,  representing 
J.  H.  Tucker  & Co..  Simplex  Conduits,  Ltd.,  Messrs.  Davis, 
Smith  & Co.,  and  the  Electric  and  Ordnance  Co.,  Ltd. ; Mr.  Wallis, 
representing  the  Electrical  Contractors’  Association ; Mr.  Scaife ; 
representatives  of  the  General  Electric  Co. ; Siemens  Bros.  Dynamo 
Co.,  Ltd.;  Wilson  & Co.;  Mr.  Barclay,  representing  the  Tudor 
Accumulator  Co. ; Mr.  G.  H.  Lougee,  representing  the  Bradford 
and  District  Bank;  Mr.  Douthwaite,  representing  Mr.  C.  A.  Muller, 
of  Bradford  ; and  Mr.  J.  H.  Haley,  joint  liquidator.  Mr.  J.  H. 
Haley  said  that  Sec.  188  of  the  Act  enabled  creditors  to  determine 
the  necessity  or  otherwise  of  making  an  application  to  the  Court 
for  the  appointment  of  fresh  liquidators,  other  than  the  ones  which 
had  been  appointed  at  the  meeting  in  November,  or  to  appoint  a 
committee  of  inspection.  If  the  creditors  decided  on  either  of 
these  two  courses  it  would  involve  considerable  expense,  and  in 
order  to  obviate  this  they  could,  if  they  wished,  appoint  an 
advisory  committee  to  act  with  the  liquidators.  At  the  meeting 
in  November,  the  larger  creditors  had  been  called  together  to 
consult  with  the  directors  as  to  what  steps  should  be  taken  in 
regard  to  the  affairs  of  the  company,  the  two  managing  directors 
having,  on  the  wish  of  the  directors,  resigned  their  positions  on 
November  18th  last.  A Iproposed  scheme  for  establishing  the 
business  on  a proper  basis  was  laid  before  the  meeting,  whereby 
the  creditors  would  have  received  20s.  in  the  £,  and  the  business 
would  have  been  continued.  Unfortunately,  certain  creditors 
thought  it  advisable  to  wind  up  the  business,  and  therefore  the 
proposed  scheme  fell  through.  It  was  also  decided  that  Mr. 
Corfield  should  act  along  with  him  (Mr.  Haley)  as  joint  liquidator 
in  the  winding  up,  and  a meeting  of  shareholders  was  held  on 
November  29th,  at  which  it  was  decided  to  wind  up  voluntarily. 
The  company  was  incorporated  on  October  30th,  1907,  with  a 
nominal  capital  of  £3,000  divided  into  3,000  shares  of  £1  each,  of 
which  1,182  were  issued,  732  being  issued  against  cash  and 
outside  shareholders,  and  450  to  the  vendors  against  the 
purchase  amount  as  part  consideration.  The  vendors  were  Mr. 
C.  J.  Cass6  and  Mr.  H.  H.  Casse,  and  the  contract  was 
based  on  a balance-sheet  showing  the  following  position  on 
June  30th,  1907 : — Assets,  £278 ; stock,  fittings,  &c.,  £420 ; 
due  by  bank,  £90-;  total  assets,  £788 ; deduct  from  this  creditors 
for  £222  ; assets  shown  over  liabilities,  £566.  A trading  account 
prepared  at  the  same  time  by  a firm  of  Bradford  accountants 
showed  a trade  profit  for  three  years  of  £770,  or  an  average  annual 
profit  of  £259.  This  balance-sheet  was  put  forward  as  having 
been  prepared  and  investigated  for  the  purpose  of  forming  the 
business  into  a limited  liability  company.  Unfortunately  for  the 
shareholders,  when  he  came  to  audit  the  statement  of  December 
31st,  1907 — two  mouths  after  the  company’s  incorporation — he  found 
the  accounts  named  to  be  incorrect.  It  appeared  that  there  was 
an  amount  owing  by  the  vendors  under  their  contract  with  the 
company,  which  sum  they  were  unable  to  make  good.  A prospectus 
was  issued  for  private  circulation,  which  stated  that  the  vendors 
had  agreed  to  accept  £1,200  for  the  assets  of  the  business,  includ- 
ing £700  for  goodwill.  This  prospectus,  together  with  the 
accountant’s  balance-sheet,  was  submitted  to  him  by  the  present 
chairman  of  the  company,  and  he  (Mr.  Haley)  told  the  chairman 
that  in  his  opinion  any  payment  for  goodwill  was  not  justified, 
and  he  advised  that  the  amount  of  the  goodwill  should  be  taken 
out,  and  then,  perhaps,  the  business  could  go  on.  This  was  agreed 
to.  When,  however,  the  accounts  to  December  were  taken,  they 
showed  a deficiency  of  £340  against  the  vendors,  which  they  could 
not  pay,  and  the  shareholders  were  thereupon  consulted,  and  it 
was  agreed  that  the  £340  should  be  dealt  with  as  a loan.  The 
amount  owing  had  Bince  been  reduced  to  just  short  of  £300.  Ever 
since  the  company  was  formed  the  trading  had  not  been  profitable, 
and  on  September  30th  last  there  was  a deficiency  of  £303. 
The  directors,  having  been  for  some  time  dissatisfied  with  the 
managers,  determined  to  make  a change.  Subsequently  he  was 
consulted,  and  stated  that  he  was  not  satisfied  with  the  stock- 
taking. He  was,  nevertheless,  of  the  opinion  that  the  stock  should 
be  independently  valued,  and  he  instructed  a valuer  to  go  over  it, 
and  it  was  valued  at  £316  on  October  31st,  as  against  £600  on 
September  30th.  The  shareholders’  capital  having  vanished,  the 
directors,  after  consultation  with  the  shareholders,  decided  that 
they  would  endeavour  to  pull  the  affair  ronnd,  and  they,  therefore, 
decided  on  the  meeting  previously  referred  to  in  November.  The 
statement  of  affairs  to  November  29th,  1909,  now  presented  to  the 
meeting  was  as  follows  : — Liabilities  to  unsecured  creditors,  £1,238  ; 
debenture-holders  (deducted  in  contra),  £100  ; contingent  liabilities, 
£71,  estimated  to  rank,  £71;  preferential  creditors  (deducted  in 
contra)— rates,  £13  9s.  5d.,  rent,  £24— £37,  total  liabilities,  £1,309  ; 
assets : book  debts  (£820)  estimated  to  produced  £650  ; furniture, 
fixtures,  plant,  &c.,  as  valued  by  Mr.  C.  F.  Scott,  £56;  stock-in-trade 
as  valued  by  Mr.  C.  F.  Scott,  £317  ; work  in  progress,  £25 ; cash  at 
bank,  £14;  total,  £1,062;  deduct  debenture -holders’  £100,  and 
preferential  claims,  £37  (per  contra),  £137 ; total  assets,  £924 ; 
leaving  a deficiency  of  £385. 

In  answer  to  creditors,  Mr.  Haley  said  the  Echeme  which  was 
laid  before  the  directors,  and  to  which  he  I ad  referred,  could  not 
possibly  be  revived  now,  and  he  did  not  thick  the  creditors  would 


get  anything  like  20s.  in  the  £.  The  scheme  had  not  boen  adopted, 
and  he  considered  that  it  was  a foolish  step  that  had  been  taken. 
The  stock  had  been  valued  as  a going  concern  and  not  at  stock 
price. 

The  Chairman  stated  that  there  was  some  slight  hope  of  selling 
the  business  as  a going  concern. 

Mr.  Haley  said  the  affair  had  been  valued  at  what  would  be 
considered  a fair  price  as  a going  concern. 

A creditor  asked  if  any  explanation  had  been  given  by  tho 
previous  managers  as  to  the  over-valuation  of  the  stock,  and  Mr. 
Haley  replied  in  the  negative.  The  managers  had  left  rather 
abruptly,  and  he  had  got  as  much  information  as  he  could  out  of 
them,  but,  of  course,  he  could  not  get  much. 

After  some  discussion  it  was  unanimously  agreed  that  the 
appointments  made  at  the  November  meeting  should  be  confirmed, 
and  on  the  motion  of  Mr.  Lougee,  seconded  by  Mr.  Walker,  an 
Advisory  Committee,  including  Mr.  Douthwaite  and  Mr.  Barclay, 
was  appointed  to  act  in  conjunction  with  the  liquidators. 

The  following  were  the  creditors  over  £10  : — 


Aland  & Co JE11  Haley,  J.  Herbert A’17 

Atkinson 3*2  Johnson  A Phillips,  Ltd.  ..  17 

Braulik,  G 28  Krupka  & Jacoby 1 

Brit.  West.  Eleo.  Mfg.  Go.  ..  87  Muller,  C.  A.  -.  ..  2 

Barwell,  J.,  & Sons  ..  ..  16  Northern  Eleotrio  Wire  Co.  ..  1 

Bradford  Corporation  ..  ..  18  National  Telephone  Co 1 

Bradford  DiBtriot  Bank  . . ..  176  Premier  Accumulator  Co.  ..  2 

Connolly  Bros.,  Ltd 88  Reavell  & Co 6 

Crabtree,  W.  1 30  Scattergood  & Johnson  . . ..  1 

Eureka  Conduits  & Fittings  Co.  22  Sun  Electrical  Co.  . . . . 3 

E.M.F.  Manufacturing  Co.  ..  26  Strauss,  G.,  & Co. 1 

Electrioal  Co..  Ltd 34  Standard  Cable  Mfg.  Co.  ..  1 

Electric  and  Ordnance  Acces-  Tudor  Accumulator  Co 8 

sories.  Ltd.  ..  ..  10  Tucker.  J.  H.,  & Co 2 

Frankenberg,  I.,  & 8ons  ..  43  Union  Cable  Co 4 

General  Electric  Co 48  Veritys,  Ltd.  2 

Hunt,  J.  A.  H 10  Wilson,  G.,  & Co. 13 


C.  H.  S.  Naylor  & Co.,  electrical  engineers,  49,  Dude  Street, 
Manchester. — Messrs.  C.  H.  S.  Naylor  and  H.  Broadhead  have 
dissolved  partnership.  Mr.  Naylor  will  attend  to  debts,  and  con- 
tinue the  business  under  the  old  title. 

With  reference  to  a note  appearing  under  this  heading  last  week, 
regarding  the  Morris-Ha wiiins  Electrical  Co.,  Ltd.,  and  its 
liquidation,  we  have  pleasure  in  stating,  in  order  to  prevent  any  of 
our  readers  holding  a wrong  impression,  that  the  Morris-Hawkins 
Electrical  Co.  has  no  connection  whatever  with  Morris-Hawkins, 
Ltd.,  whose  works  are  at  Dagenham,  in  Essex,  the  head  office  being 
at  30,  St.  Mary  Axe,  E.C. 

The  Electro-Peat  Coal  Co.,  Ltd. — This  company  is  winding- 
up  voluntarily,  with  Mr.  Lacey  Downes,  11,  Ironmonger  Lane,  E.C., 
as  liquidator.  A meeting  of  creditors  is  called  for  January  5th. 


LIGHTING  and  POWER  NOTES. 


Argentina. — A concession  has  been  granted  by  the 

Mendoza  Government  to  the  Cia.  de  Luz  y Guerza  de  Mendoza, 
Sociedad  Anonima,  giving  the  company  right  to  use  the  water  of 
the  Rio  Mendoza  adjacent  to  the  Transandine  Railway,  in  a hydro- 
electric plant  for  the  supply  of  energy  for  industrial  purposes.  The 
concession  carries  with  it  the  right  to  construct  electric  railways, 
and  the  first  (15  km.  long)  is  to  be  inaugurated  at  the  same  time  as 
the  hydro-electric  station.  The  concession  is  for  50  years,  after- 
wards becoming  the  property  of  the  province. 

Ashton-in-Makerfield. — The  U.D.C.  has  agreed  to 

energy  being  supplied  to  the  Co-operative  Society  for  lighting  and 
to  a biograph  exhibition  by  the  South  Lancs.  Tramway  Co.,  but 
only  “ through  the  U.D.C.” 

Barnsley. — The  T.C.  has  received  from  the  Ij.(J.B. 

sanction  to  a loan  of  £2,955  for  E.L.  purposes. 

Bath. — With  reference  to  the  scheme  for  extending,  the 
area  of  supply  into  the  R.D.C.’s  area,  the  T.C.  has  decided  to  pay 
the  R.D.C.  £100  and  certain  costs,  on  condition  that  that  body  will 
support  the  application  of  the  Corporation  for  powers,  and  that  tho 
E.L.  Order  ot  the  R.D.C.  shall  be  dropped  or  revoked  as  to  the  area 
covered  by  the  application. 

Beckenham. — The  Conncil  has  agreed  to  extend  the 
cables  in  Slurtt  Way  and  Hayes  Way  in  the  Garden  City  of  Park 
Langley,  to  supply  100  houses  by  March  next ; the  Council  has 
also  agreed  to  join  in  the  publicity  scheme  promoted  by  tho 
Associated  Municipal  Electrical  Engineers  of  London. 

Belfast. — At  the  weekly  meeting  of  the  Tramway  and 
Electrical  Committee,  the  question  of  arc  lamps  for  street  lighting 
was’ postponed  pending  the  abolition  of  the  central  poles  already 
decided  upon.  A deputation  appeared  before  the  Committee  to 
urge  upon  it  the  immediate  extension  of  the  tramway  system  in  the 
Old  Lodge  Road.  The  deputation  was  informed  that  this  extension 
would  be  included  in  the  a:hedule. 

Bishop's  Stortford, — The  post  brings  to  hand  a report 

by  Messrs.  May  & Hawes,  of  Westminster,  in  the  matter  of  elec- 
tricity supply  in  the  Council’s  area,  which  is  to  be  discussed  in 
January.  The  report  is  a straightforward  document,  and  it  shows 
that,  without  beiDg  too  sanguine,  there  is  a reasonable  possibility 
of  an  electricity  supply  on  the  lines  suggested  for  this  small  town- 
ship of  8,000  people,  being  commercially  successful  in  the  course  of 


a year  or  two.  The  engineers  rightly  favour  a simple  crude  oil 

HE  on  fifth  batt -ry  f°"  carrying  the  light  loads  ^distribution 
is  to  be  on  the  three- wire  system  at  480  and  240  volts,  and  111  metal- 

o £T2rn  T am?ra,e,  included  for  an  estimated  capital  outlay 
U I2!7"0'  The  estimated  revenue  at  5fd.  per  unit  (gas  being 
nn°9  tT148'  Per*-  thoueand)'  with  a low  average  consumption,  allows  of 
C6nt' g^98  profit  and  sma11  BurPlns  (£110)  in  the  second 
of  fherRyhar  - 18  WeU  WOrth  tbo  consideration,  not  only 

rHlfl  ^^h°P  8 Sfcortford  authorities,  but  also  of  others  similarly 

dist  ibation.0  37  regr  * jt  °miti  aU  reftrence  overhead 


Brighton. — The  T.C.  on  December  16th  adopted  the 
recommendation  mentioned  in  the  Electbioal  Review  last  week 
to  provide  extra  plant  at  Southwirk  power  station  and  North  Road 
sub-station,  at  a cost  of  £20,000. 

iranley.-The  T.C,  has  decided  to  supply  energy  to  the 

Vaireth  Thf 1 Rallway  .<?,0'  for  new  sidings  and  workshops  at  Cliffe 
Vale  The  company  will  guarantee  a minimum  payment  of  £80  a 

IZXtgS*  °l  19’20°  -it8>-dPa^d  P- »nit  for8°aU 

tW^R8'  W®ngWv  °d’i  Ltd'’  °f  Etruria.  have  informed  the  Council 
works^  7 WlU  Eh°rIlj  proceed  with  an  electrical  scheme  at  their 


Canada.— An  application  will  be  made  to  Parliament 

b,!foS»l!TotolSroo)-  The  kead  ofl“e  01  th«  ““■»»?  “ 

According  to  Canadian  Machinery  for  December,  the  Dominion 
Iron  and  Steel  Co.  is  contemplating  the  erection  of  a number  of 
new  mills.  A new  power  plant  is  to  be  erected  capable  of 
generating  4,000  kw.  The  pumping  station  at  Sydney  River  is 
being  equipped  for  electrical  power.  It  is  expected  that  these 
extensions  will  be  followed  by  further  additions  of  furnaces,  ovens 
and  mills. — Board  of  Trade  Journal.  ’ 


.,  The  has  sanctioned  the  borrowing  by 

(Sc.“f,vc„0,ZULfMO «“  '"'»»“*  »< 

„,,?’!'ltlIl^“tal  J’JvnjS.  — Obrmahy.  — The  negotiations 
With  the  Rhen-sch-Westfalischen  Elektricifats  Werke  for  the 
electric  lighting  of  the  important  mining  town  of  Remscheid 
having  fallen  through,  owing  to  difficulties  as  to  the  length  of  the 

havinlSlhP«ai!td  he  °f  a Iarge  and  C08tIy  municipal  station 

having  been  deprecated,  the  authorities  have  decided  to  loin  forces 

with  the  neighbouring  mining  centre  of  Barmen,  which  already 
possesses  an  electrical  installation.  A contract  has  been  entered 

ennnmf  .7  Camnt  19  8upplied  by  the  latter  to  the  extent  of 
eOO.OOO  kw  -hours  per  year,  at  a cost  of  6 pfennige  per  kw  -hour 
and  above  that  quantity  at  the  rate  of  4 6 pfennig^  The  ’high- 

of  wL°ichCwdl  b WbiU  be/orfrtded  by  underg; oahd  cables,  the  cost 
of  n ij  b0rn®lath®  Proportion  of  two-thirds  by  the  town 
t di°nTtblrd  by  Rem8cheid-  This  arrangement  is 
considered  by  local  experts  to  augur  well  for  the  eventual 

■“°n*  bet"“  Soll"**■,■  Le”Mf. 


Coventry.— At  the  meeting  of  the  City  Council  on 

staW^’viatethEleCtriC  Lig.ht  Committee  minutes  were  confirmed, 
stating  that  thp  manager  bad  reported  as  to  the  increase  of  the 
demand  upon  the  works,  and  that  he  had  been  instructed  to 
Commit^  8Cheme  °l  exteaBioaB  ior  ‘he  consideration  Lof  the 


Croydon.— It  is  proposed  to  spend  £1,150  out  of  the 
re  venue  of  the  electricity  undertaking  for  sinking  a well  to  provide 
water  for  the  generating  station.  It  is  estimated  that  the  probable 
SvdpnhWl1^ L be  £325  a year.  Gas  lamps  in  St.  James’  Road  and 
Sydenham  Road  are  to  be  oonverted  to  incandescent  electric 


lit  vonport  Dockyard. — The  authoiities  at  the  Dockyard 

express  some  fear  that  the  main  switches  which  are  placed  in  each 
buildmg  for  controlling  the  lights,  may  inadvertently  be  left  in  the 
P°91tl0n  a*tbeuc' l°se  of  the.day,  though  the  various  lights  may 
8VT‘.tche d °*f-  ,To  ensure,  therefore,  that  at  the  close 
of  each  working  day  the  electric  current  shall  be  sbut  off  in  all 
buildings  not  in  use,  electrical  tell  tales  are  being  fitted  to  all 
buildings  having  ssparate  controlling  switches.  These  tell-tales 
consist  of  two  electric  lamps  enclosed  in  red  shades  placed  against 
the  outside  of  the  buildings  over  the  main  entrance.  Thev  are  so 
connected  up  that  should  the  switch  be  left  ‘ on  ” contrary  to  the 
regulati- ns,  the  lamps  will  continue  to  burn,  and  thus  warn  the 
police  on  duty.  When  the  switch  is  turned  to  “ off”  the  tell-tale 
lamps  go  out. 


Doncaster.— The  R.D.C.  has  approved  sewage  disposal 

schemes  for  the  parishes  of  Adwick-le-Street,  Oston  and  8kellow  • 
the  schemes  have  been  designed  by  Messrs.  D.  Balfour  & Son’ 
Newcastle-on-Tyne,  and  in  both  cases  pumping  stations,  with  elec- 
beempl'oyed611  automa‘1Cftlly‘controlled  centrifugal  pumps,  will 

Dundee.— In  accordance  with  the  Provisional  Order  the 
Electricity  Committee  of  the  T.C.  has  given  permission  for  the 
ayi""  of  the  caffie  for  the  electric  light  supply  in  Downfield.  Tne 
cost  will  be  £3,000  and  the  work  is  to  be  done  gradually. 

J i<3  JLlectricifcy  Committee  has  also  decided  to  carry  out  and 
spend  money  on  a scheme  of  stair  and  close  lighting  at  an  inclusive 
charge  of  8s.  per  lamp  per  annum,  The  lamps  are  to  be  switched 


eX»«“i0°' ,b”  dol”g  "*7  "»  TC"d 


E^tieiffh  and  Bishopstoke.— In  consequence  of  a 

letter  from  the  B.  of  T.  as  to  whether  there  wa9  any  probabilifv  of 

within'  ?hC-  PU^To  the  Electric  LigbtiDS  Order  into  operaHon 
np!?  ? fb  Dext  12  month8>  lf  the  Board  extended  it  for  that 
sPtokedFarchaT ey°H  m CT?ncillor  Shepherd  are  to  visit  Basing. 
th™:fr?pX”,dSee'LSi",e•'  i”Pe0t  ""  *1»P‘ed 


Evesham.  The  T.C.  has  been  petitioned  by  37  rate- 
payers in  favour  of  an  E.L.  scheme  for  the  borough  and  the 
Stratford-on-Avon  Electricity  Co.,  Ltd.,  has  put  before  the 
Council  a proposal.  The  Corporation  has  decided  however  not  to 
take  any  action  in  the  matter  at  present.  ’ n0t  to 

•p  n ~^At  fche  meeting  of  the  Rathdown  (No.  2) 

TTT  pr'  R'n'  Fry’  8ecretar7  to  the  Greystones  Electric  Light- 
ing and  Power  Co.,  wrote,  stating  that  his  company  was  prepared  to 
supply  electric  current  for  the  purpose  of  public  lighting  on  the 
roads  along  which  the  company’s  mains  were  laid,  provided  the 

R>rUti^bVUPP  tbG  nef8Bary  Btatldards  and  paid  the  company 
lght  accordlng  to  schedule.  Mr.  Hewson  said  he  understood 

i!^  HCTPfni  Wn9  g0iDg  t0  Iay  cables  where  R liked,  and  he 
mnniWfi  ^ w®  °ouncil  s secretary  should  be  directed  to  com- 
municate with  Mr.  Fry  with  a view  to  ascertaining  if  a B of  T 

agreed  to'  llghtmg  had  been  8ranted  to  his  company.  This  was 


Hastings.— The  T.C.  has  decided  to  apply  for  powers  to 

f S.  e^CtriCal  bufc>  0,1  the  request  of  the  local  con- 

tractors, the  powers  will  only  be  exercised  through  a contractor. 

Heston  and  Islewortli.— The  U.D.C.  has  agreed  to 

etcSr^W  lts  elcetricity  department  to  hold  an  exhibition  of 
pl  1 af d aPPiiancea  ,n  February,  on  condition  (hat  half 
the  profits  go  to  the  Baths,  in  which  it  will  take  place.  After  some 
deliberation  the  U.D.C.  has  decided  to  extend  its  mains  to  a new 

fnr  e8  at6,VbUt  conditionally  on  the  builders  wiring  the  houses 
for  electric  lighting  purpose*.  Only  six  candidates  sat  for  the  UDC’s 

nlrl mfrePUP1al8h;Pf, 8t  thS,  el®ctricit7  deparfmeat  and  other  de- 
partments, and  of  these  only  three  satisfied  the  exam'ners 


Hollingbourne  (Kent).— The  R.D.C.  has  consented  to 

bein|  8applled  ,rom  Maidstone  to  a new  house  being 
built  at  B oxley  by  Mr.  F.  R.  Howleti,  8 

U.D.C,  has  decided  to  apply 
to  the  L.G.B.  for  a loan  of  £3,316  for  the  provision  of  a refuse 
destructor  with  electric  light  plant. 


Llandudno.  The  U.D.C.  has  decided  to  have  plans 
prepar®f, fo.r  a Permanent  extension  of  the  eleotricity  works,  so  as 
to  provide  for  additions  during  the  next  10  years. 


Llanidloes.— At  a recent  meeting  of  the  ratepayers,  a 

wTh  ele°cDtr7cRyCarned  nnanimou8ly  in  favonr  of  lighting  the  town 


London.— Marylebone. — The  general  manager  of  the 
electricity  undertaking  reports  that  there  is  a large  field  for  freezing 
f Pd  *ce'making  plant  in  the  borough,  as  it  is  now  cheaper  to  make 
U®  bJ  el®ptrici.ty,  for  even  a medium-sized  bouse  or  shop,  than  to 

as  n,nYfn°n  hl8,re,COmmendation  <he  Committee  has  decided  that 
a®  1°®.“akl”f  and  feezing  are  mainly  required  in  the  summer 
tbmhe  PurP°se8  will  be  charged  at  Id.  per  unit  without  any 
fir  ; f ThS  preaent  tariS  f°r  power  is  2d.  per  unit  for  the 
first  125  hours  per  quarter  of  maximum  demand  and  Id.  per  subse- 
quent unit  An  equivalent  tariff  is  40s.  per  B p.  per  &KLT  plus 
Id.  per  unit  for  all  units  used,  the  annual  charge  to  be  added  to 
hlre  0f  ,motors  cbarge-  Subject  to  a separate  meter 

formof  tariff  aLreoC<?rdfm!  t“it8  8uppIied*  tbe  alternative 

to  tff  b?Je  18  to  be  adopted,  as  it  appears  more  acceptable 
to  consumers.  Mr.  Seabrook  has  prepared  a statement  showing 
the  position  of  the  undertaking  to  September  30th.  The  chief 
gures  are  as  follows,  the  figures  in  parentheses  beffig  those  for  the 
3 463 IT °f  1908:-Units  sold  to  private  corsumers, 
f6799nv  3!69,493};  units  sold  for  public  lighting,  117, 51u 
(,£>/, iJd) , average  price  per  unit,  private  consumers,  3'00d  (3'35d  1 • 

fC4nDnU7«1r°m  Ea'e  ,0t  °Urrent  t0  Private  consumers,  £43,120 
(£40,0/8)  , revenue  from  meter  rentals,  £2,873  (£2  7421-  revemiP 

ZcePs  £4C8 £1'267  (f  66l)  1 f°tal  revenue  from  all 
£20  7 1 S J kexpe/ldlture  °n  revenue  account, 

tiA  c 1£20:895)'  Mr‘  Seabrook  goes  on  to  say  that  although 
fhL  S.epte“ber  quarter  is  a lower  revenue-earning  period 
than  the  June  quarter,  the  increase  in  the  balance  avail- 
able  on  September  30th  for  capital  and  special  charges  had 
advanced  from  £1,909  to  £4,434.  As  the  estimates  for  the  current 
year  were  based  on  the  sssumption  of  an  increase  in  available 
ahinnrC340f£6’786f  °r  If  year-and  the  Bix  months  to  date,  represent 

Sh  J Cen1  °n  6 tU,iUal  °utput-  they  might  look  forward 
with  confidence  to  a marked  betterment  on  the  year’s  estimate 

even  after  meeting  the  whole  cost  of  sundry  expenditure  of  a 
capital  nature. 

Battersea  Application  is  to  be  made  to  the  LOC  for 
8amCktl0S  t°  tbe  borrowitig  of  £4  500  for  mains  and  services 
« . C°mmittfe  ha8  withdrawn  its  application  for  a loan  of 

£5  302,  for  mams,  &c.,  for  public  and  private  lighting  on  the 
Battersea  Rise  House  Estate.  6 s 

In  a statement  of  the  work  carried  out  by  direct  labour  during 
( e^d8dr  f^rch  3lrt,  1909,  submitted  by  the  various 
Committees  of  the  L.U.O.,  some  .50  items  of  an  electrical  nature 
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appear,  mainly  in  connection  with  the  maintenance  or  installation 
of  electric  light  or  telephones. 

Mexico. — According  to  the  Mexican  Herald , the  Chapala 
Hydro  Electric  and  Irrigation  Co.,  headed  by  Messrs.  Fernando 
Pimental  & Fagoaea,  of  Mexico  City,  will  shortly  carry  out  a scheme 
for  the  transmission  of  electrical  power  to  the  Aguascalientes 
district  from  the  Santiago  River.  The  company  will  probaily 
install  a large  power  plant  at  Las  Juntas,  and  construct  a canal 
from  the  Ju'anacatlan  Falls  to  that  place,  a distance  of  26  km. 
(about  16  miles).  At  Las  Jantas  the  head  of  water  would  be  sufficient 
for  the  generation  of  90,000  h.p. 

Meston. — The  U.D.C.  has  approved  of  a licence  applied 
for  by  Sir  Alfred  Jones  and  Mr.  O.  H.  Williams  for  an  electricity 
scheme  for  the  district. 

Penmaenmawr. — The  District  Council  proposes  to 

light  the  Promenade  with  electricity,  and  the  work  will  probably 
be  taken  in  hand  in  the  early  spring. 

St.  Anne’s. — Instructions  have  been  given  that  all  meter 
readers  and  other  workmen  who  have  occasion  to  enter  electricity 
consumers’  premises  must  wear  a distinctive  badge. 

Saltcoats. — The  application  of  Mr.  George  Balfour  to 
the  Board  of  Trade  for  a prov.  order  fo  supply  electricity  for 
lighting  purposes  within  an  area  of  supply  including  the  burgh 
of  Saltcoats,  has  received  the  consent  of  tbe  Town  Council. 
The  district  which  the  order  covers  is  Ardrossan,  Saltcoats  and 
Stevenston.  • 

Surbiton. — The  L G.B.  has  sanctioned  the  raising  of  a 

loan  of  £2,191  for  additional  machinery  at  the  generating  station. 

Swindon.— The  T.C.  has  adopted  a supplemental 
assisted  wiring  scheme  for  the  wiring  of  consumers’  own  premises, 
where  the  cost  of  the  installation  will  not  exceed  £10.  The  con- 
sumer will  repay  by  an  extra  charge  for  energy. 

Stcckton  Heath. — The  Council  has  decided  to 

approach  Warrington  T.C.  with  reference  to  a supply  of  electricity. 
The  parish  is  scheduled  in  the  application  of  the  Salt  Union  for  a 
prov.  order  for  E.L.,  but  the  Council  prefers  to  have  a supply  from 
Warrington. 

Taunton. — At  a meeting  of  the  T.C.  recently  a dis- 
cussion took  place  on  what  Councillor  Alms  described  as  the 
indictment  made  by  the  Chamber  of  Commerce  as  to  the  manner 
in  which  the  accounts  of  the  electricity  department  were  kept.  The 
town  clerk  replied  that  the  accounts  were  kept  in  accordance  with 
the  requirements  cf  the  L.G  B.,  and  the  Council  had  invited  the 
Chamber  of  Commerce  either  to  inspect  the  accounts  for  themselves, 
or  to  ask  the  L.G.B.  to  hold  an  inquiry.  A communication  has 
been  sent  to  the  Board  as  to  an  inquiry  by  the  Chamber  of 
Commerce.  • 

Torquay. — The  electrical  engineer  reports  that  in  spite 
of  the  increased  use  of  metallic-filament  lamps,  the  output  for 
lighting  purposes  has  been  maintained.  The  position  of  the  works 
to  deal  with  the  lighting  demand  is  much  better  now  than  last 
year,  as  the  whole  of  ths  alternating-current  plant  is  available  for 
lighting  purpofes,  whereas  last  year  it  was  liable  to  be  called  upon 
at  any  time  to  supply  power  for  traction. 

Whitchurch. — The  U.D.C.  has  decided  to  ascertain  if 

any  company  will  undertake  an  installation  for  electrical  street 
lighting. 

Widnes. — The  T.C.  has  decided  to  transfer  the  E.L. 

Order  to  the  Salt  Union,  Ltd. 


TRAMWAY  and  RAILWAY  NOTES. 


Ardrossan  and  Saltcoats. — The  Saltcoats  T.C.  has 

received  and  considered  a communication  from  Mr.  A.  W. 
Tait,  one  of  the  promoters  of  the  Ardrosvan  and  Saltcoats 
Tramways  Order,  stating  that  he  baB  secured  the  co-operation  cf 
Mr.  Balfour,  who  was  applying  for  the  lighting  orders  in  the 
district,  and  that  as  soon  as  these  orders  were  obtained,  the 
construction  of  the  tramways  would  be  proceeded  with.  While  it 
was  not  proposed  to  begin  the  construction  of  the  first  section  until 
after  the  New  Year,  arrangements  will  be  made  to  have  the  lines 
in  Saltcoats  and  Ardrossan  burghs  in  operation  wif  hin  the  period 
mentioned  in  the  order. 

Argentina. — It  is  expected  that  the  first  section  of  tbe 

La  Plata  tramways  will  be  in  service  in  the  New  Year,  and  the 
remaining  five  sections  at  three  months’  intervals. 

Canada. — Application  has  been  made  for  the  incorpora- 
tion of  a company  to  build  an  electric  railway  from  Port  Hope  to 
Toronto,  with  branches  and  lines  south  to  Lake  Ontario.  The  new 
company  is  to  have  $1,000,060  capital,  mostly  raised  locally. 

A large  deputation  of  representative  men  from  New  Brunswick 
and  Quebec  waited  on  the  Government  Railway  Commission 
recently  to  discuss  tbe  proposal  that  the  Grand  Trunk  Pacific  Rail- 
way, now  near  completion,  should  operate  its  trains  through  the 
New  Brunswick  forest  region  by  electricity  generated  at  Grand 


Falls  on  the  St.  John  River.  This  matter  was  discussed  in  the  New 
Brunswick  Legislature  last  year,  the  plan  being  suggested  as  a 
means  of  protecting  the  valuable  lumber  areas  from  fire. 

The  Mol  treat  Street  Railway  Co.  is  about  to  commence  the  erec- 
tion of  new  Bhops  in  the  northern  part  cf  the  city,  costing 
$1,000,000. 

It  is  announced  that  the  British  Columbia  Electric  Railway  is 
to  erect  a 20,000- h.p.  steam  auxiliary  plant  in  Vancouver. 

Cardiff. — The  city  treasurer  has  issued  a report  dealing 

with  the  question  of  tramways  depreciation.  He  states  that  the 
capital  expenditure  on  March  3 1st;,  1909,  reached  £768,088,  which 
is  equivalent  to  £24,138  per  mile  of  single  track,  or  about  double 
what  is  usually  found.  The  report  refers  particularly  to  the  track, 
for  which  the  loan  period  is  30  years,  but  which,  in  the  opinion  of 
the  city  engineer,  will  not  average  more  than  15  years’  life,  or  up  to 
1917.  The  tramways  department  possesses  a nucleus  depreciation 
fund  of  £28,957,  which  will  go  towards  meeting  the  estimated  sum 
of  £89,320  required  by  the  city  engineer  for  track  renewals  by 
1917.  Under  these  circumstances,  the  city  treasurer  considers  it 
imperative  that  the  sum  of  £6,604  shall  be  set  aside  annually  until 
the  year  mentioned.  The  city  engineer’s  estimates,  however,  con- 
template further  renewals  in  1920  (£14,000),  1922  (£19,320), 
1926  (£36,320),  and  1932  (£58,720),  and  negleoting  the  latter  sum, 
which  could  be  re  borrowed  owing  to  the  expiration  of  the  original 
loan,  the  treasurer  estimates  that  an  annual  sum  of  £6,946  would 
be  required  for  depreciation  up  to  March,  1926.  It  remains  for  the 
Committee  to  decide  whether  the  present  system  of  renewing  cars, 
overhead  work,  cables,  and  other  plant  is  sufficient  to  ensure  a 
life  long  enough  to  dispense  with  depreciation  in  those  sections. 

Colwyn  Bay. — By  order  of  the  Light  Railway  Com- 
missioners, an  inquiry  was  held  on  Saturday,  December  18th,  rela- 
tive to  the  proposed  extension  of  the  electric  railway  from  the 
present  authorised  terminus  at  Gross  Bridge,  to  the  Queen’s  Hotel, 
Old  Colwyn.  The  promoters,  the  Llandudno  and  Colwyn  Bay 
Electric  Railway  Co.,  were  represented  by  Mr.  Sellon  (chairman 
of  the  board).  Col.  Boughey,  R.E.,  presided.  It  seems  that  after 
the  hearing  on  November  6th,  19u7,  the  Commissioners  decided 
that  the  Abergele  Road,  along  which  it  was  proposed  to  lay  the 
railway,  should  be  widened  at  various  places,  but  the  further 
proceedings  were  adjourned  in  order  to  see  if  reasonable  arrange- 
ments could  be  made  for  the  widening.  In  the  meantime  the 
parties  had  been  unable  to  come  to  terms. 

For  the  District  Council,  it  was  stated  by  Mr.  Amphlett,  that 
every  effort  had  been  made  to  come  to  terms  with  the  company, 
but  they  had  failed,  for  the  reason  that  the  promoters  endeavoured 
to  put  upon  the  Council  the  onus  of  acquiring  the  land  needed  for 
widening  purposes.  The  Council  had  already  spent  £600  on 
account  of  widening  between  the  present  terminus  and  Gross 
Bridge,  and  it  had  been  paid  £383  on  account,  but  the  company, 
through  Mr.  Sellon,  now  threatened  not  to  construct  another  yard 
of  the  line,  and  so  deprive  the  Council  of  the  £3,000  due  under  an 
agreement  with  the  company. 

Mr.  Sellon  said  the  case  was  that  the  company  preferred  to  con- 
struct the  railway  right  through  to  Old  Colwyn  at  one  operation. 
The  line  had  been  stopped  by  the  Board  of  Trade  at  Gross  Bridge. 
The  company  was  quite  willing  and  ready  to  make  a contribution 
towards  the  cost  of  land,  such  as  it  could  afford,  but  it  was  no 
part  of  his  duty  to  agree  to  construct  a line  which  meant  bankruptcy 
as  far  as  that  scheme  was  concerned.  It  was  a monstrous  proposal 
that  they  should  make  a 30-ft.  wide  roadway  and  provide  a 9-ft. 
wide  footpath  in  addition. 

The  Chairman  said  that  as  unfortunately  the  parties  had  not 
agreed,  the  Commiss  oners  had  to  decide  what  conditions  should 
be  imposed  before  the  line  could  be  sanctioned.  They  were  satisfied 
that  the  extension  would  not  bear  anything  on  account  of  geaeral 
public  improvements,  and  they  had  therefore  decided  to  grant  an 
order  in  which  a condition  would  be  inserted  that  where  any  land 
could  be  obtained  at  a reasonable  cost  the  company  should  be 
required  to  acquire  such  an  amount  as  would  widen  the  road  to 
24  ft.,  plus  replacing  the  footpath  where  any  existed,  and  plus  a 
6-ft.  footpath  where  none  existed  before.  The  company  was  not 
to  be  compelled  to  buy  any  houses.  Narrow  places  would  have  to 
be  passed  under  the  double-line  system,  subject  to  any  B.  of  T. 
restrictions  as  to  speed,  &c.  The  Commissioners  hoped  that  the 
conditions  now  laid  down  would  enable  the  parties  to  come  to  a 
friendly  agreement  with  the  Council. 

Cootiueotal  Motes.— Germany. — The  T.C.  of  Bonn 

is  considering  a scheme  for  the  conversion  to  electric  working  of 
the  existing  steam  tramway  running  between  Bonn,  Godesberg  and 
Mehlem.  The  cost  is  estimated  at  1,750,000  M.,  to  be  borne 
in  equal  amounts  by  the  T.C.’s  of  Bonn  and  Godesberg. 

The  good  results,  technical  and  economic,  obtained  by  the  State 
Railway  Administration  from  the  working  of  accumulator  loco- 
motives, are  likely  to  lead  to  thtir  increased  adoption.  Of  the  87 
on  order,  the  greater  number  have  been  delivered,  and  the  balance 
is  being  completed  as  rapidly  as  the  works  will  allow.  The  first 
100  estimated  to  be  required  by  the  pressing  traffic  requirements 
will  shortly  be  in  service. 

Bweden. — The  Swedish  engineer,  Quitsgaard,  has  drafted  an 
important  scheme  for  the  construction  of  an  electric  railway  under 
the  Baltic  Sound.  The  new  line  will  unite  Malmo  with  Copen- 
hagen, and  be  of  a length  of  230  kilometres,  of  which  16  will  be 
formed  by  a tunnel  excavated  under  the  Sound  which  separates 
Sweden  from  Denmark.  A Special  Commission  has  been  nominated 
by  the  Swedish  Government  to  examine  the  scheme,  and  as  soon 
as  its  decision  is  announced,  which  it  is  anticipated  will  be  favour- 
able, the  Danish  Government  will  join  in  a convention  for  the  con- 
struction of  the  line. 


1022 


THE  ELECTRICAL  REVIEW.  [Vol.  65.  No.  1,674,  Dhqhmbhb  24, 1909, 


Italy. — The  Railway  Administration  has  sanctioned  the  scheme 
for  the  construction  of  a central  station  at  Vado.onthe  Ventimiglia- 
Savarne  line,  at  an  estimated  cost  of  1,500,000  lire. 

Spain. — An  application  has  been  presented  by  the  Compania 
Nacional  de  Tranviaa,  of  Barcelona,  for  a concession  for  an  electric 
tramway  designed  to  join  up  Gdrriga  and  Muntaner  Streets,  Barce- 
lona. 

An  application  has  also  been  submitted  for  a eoncession  for  the 
construction  and  working  of  an  electric  tramway  from  Renteria  to 
the  French  frontier  vid  Irun  and  Behovia. 

Turkey. — The  permanent  way  of  the  Constantinople  tramways, 
which  belong  to  the  Socidtd  des  Tramways  de  Constantinople,  has 
for  a long  time  past  been  allowed  to  remain  in  an  unsatisfactory 
condition,  but  in  order  to  comply  with  the  terms  of  the  concession, 
the  whole  of  the  routs  is  now  being  reconstructed  at  an  exDendi- 
ture  of  £200,000.  A further  outlay  of  £280,000,  according  to 
statements  made  in  circles  associated  with  the  company,  will  be 
necessary  to  equip  the  lines  for  electric  traction.  Tne  com- 
mercial prospects  of  the  undertaking  are  not  referred  to  favourably 
by  a German  correspondent,  who  also  points  out  that  the  Minis- 
terial Council  has  just  granted  a concession  for  the  institution  of  a 
service  of  motor-omnibuses,  which  would  prejudicially  affect  the 
receipts  of  the  tramways. 

Devonport. — The  Devonporfc  and  District  Tramway  Co. 

restarted  on  Saturday  a service  on  the  leased  lines  of  the  Devon- 
port Corporation.  It  will  be  remembered  that  the  cars  on  these 
lines  ceased  running  on  January  17th  last.  The  leased  lines 
extend  from  Milehouse  to  Tor  Lane,  Camel’s  Head  to  St.  Budeaux, 
and  from  the  North  Keyham  Gates  along  St.  Levan’s  Road  to 
Milehouse. 

East  Ham. — £926  is  to  be  spent  in  alterations  to  15 
cars,  so  that  they  may  be  used  on  the  through  route  to  Aldgate. 

Glasgow. — Rapid  progress  is  being  made  with  the  T.C.’s 
new  tramway  depot  at  Newslandsfield.  The  building  will  be  ready 
in  the  spring,  and  the  plant,  &c.,  transferred  from  the  (old  depot 
at  Pollokshaws,  which  the  extension  of  the  cars  to  the  south  has 
rendered  inconvenient.  The  Committee  has  now  approved  of  plans 
for  the  extension  of  the  depot  at  Maryhill. 

The  Committee  of  Works  and  Stores  has  had  under  discussion, 
along  with  the  general  manager  (Mr.  Dalrymple),  the  question  of 
providing  protection  for  motormen  on  the  driving  platforms  during 
inclement  weather.  Consideration  has  been  adjourned  in  the 
meantime. 

The  general  manager  has  reported  to  the  Committee  that  the 
valuation  for  the  year  1910-11  of  the  T.C.’s  tramway  undertaking,  as 
valued  by  the  Assessor  of  Railways  and  Canals,  amounts  to 
£258,918. 

Leigh. — The  electrical  engineer  is  preparing  a report  for 
the  members  of  the  Tramways  and  Electricity  Committee  on  the 
question  of  establishing  a motor-’bus  service. 

London. — The  L.C.C.  Highways  Committee  states  that 
the  abortive  expenditure  on  the  Aldgate-Bow  tramways,  due  to  the 
discarding  of  the  G.B.  Burface-contact  system,  is  £25,265 ; this  iB 
to  be  charged  against  the  reserve  fund.  The  cost  of  reconstructing 
the  above  route  on  the  combined  conduit  and  trolley  system  has 
amounted  to  £110,849  ; had  the  lines  been  constructed  in  the  first 
instance  on  the  conduit-trolley  system,  the  cost  would  have  been 
£86,530. 

Owing  to  the  increasing  competition  of  the  electric  tramways 
and  motor-’buses,  the  Great  Eastern  Railway  has  decided  to  extend 
its  policy  of  fare  reductions  over  a still  wider  area  than  originally 
introduced  in  March,  July  and  November  of  this  year. 

Lowestoft. — The  T.C.  has  agreed  to  reduce  the  price  of 

energy  for  traction  to  lfd.  per  unit,  the  reduction  to  date  from 
October  1st  last  and  to  continue  to  September  30th  next.  The 
Tramways  Committee  must  agree  to  take  a minimum  consumption 
of  the  same  number  of  units  as  last  year.  The  reduction  is  also 
subject  to  the  price  of  coal  not  being  increased  in  the  12  months. 
Should  either  of  these  factors  be  altered  to  the  detriment  of  the 
electricity  undertaking,  the  charge  is  to  be  reconsidered. 

Middlesbrough, — The  town  clerk  has  reported  to  the 

T.C.  that  the  Act  of  1904,  empowering  the  tramway  company  to 
extend  the  tramways  to  South  Bank,  Eston  and  Grangetown,  has 
lapsed  through  the  default  of  the  company  to  carry  out  the  work  by 
August  15th. 

Nandgate. — The  Council  has  decided  to  assent  to  the 

S.E.  & C.  Railway  Co.  working  the  local  tramway  with  petrol 
motor  power,  conditionally  on  its  not  prejudicially  affecting  the 
Council’s  rights  under  the  Act  of  1906. 

Spen  Valley. — Notice  has  been  served  on  the  Uleck- 

heaton  U.D.C.  of  a renewed  application  by  the  B.E.T.  Co.  for  a 
cessor  of  powers  in  reference  to  a projected  tramway  between 
Cleckheaton  and  Ilightown  Heights,  Liversedge,  which  was  included 
in  a previous  scheme.  The  U.D.C.  has  appointed  a sub-committee 
to  go  into  the  matter,  the  feeling  being  that  the  line  should  not  be 
abandoned. 

Middlesex. — At  the  meeting  of  the  County  Council  on 

Dacember  16tb,  the  Tramways  Committee  submitted  the  annual 
report.  The  total  length  of  lines  authorised  was  43  miles  1 fur- 
long 786  chains,  of  which  up  to  March  31st  last,  30  miles 
6'7  chains  had  been  constructed  and  opened  for  public  traffic.  The 
contract,  price  for  several  of  the  tramways  had  been  exceeded, 
biefly, because  extra  concrete  was  required  to  secure  good  founda- 
ions  Lfor  the  track  work  and  roadway.  The  Metropolitan 


Electric  Tramways,  Ltd,,  during  the  year  ended  March 
31st  last,  expended  £42,506  on  the  tramways,  the  chief 

items  of  which  were:  cables,  £15,778;  rolling  stock,  £15,778; 
overhead  equipment,  £5,491 ; and  buildings,  £2,730.  The 

company’s  total  expenditure  up  to  December  31st  last 

on  the  tramways  was  £274,743.  The  approximate  amount  of  the 

capital  expenditure  of  the  County  Council  on  tramways  amounted 
up  to  March  31st  last  to  £1,518,197.  This  figure  is  arrived  at 
after  crediting  the  amounts  received  from  the  sale  of  surplus 
properties.  The  amount  reserved  by  the  company  in  respect  of 
the  reconstruction  and  renewals  fund  to  date,  and  charged  in  the 
revenue  account,  amounted  to  £37,066.  During  the  year  ended 
December  31st,  1908,  the  traffic  receipts  were  £304,747  or  ll‘497d. 
per  car-mile,  the  figures  for  the  preceding  year  being  £244,445  and 
ll’828d.  The  working  expenses  during  the  12  months  under 
review  were  £190,601,  or  7 191d.  per  car-mile,  the  figures  for  the 
preceding  12  months  being  £146,450  and  7'087d.  The  chief  items 
making  up  the  working  expenses  came  out  as  follows  per  car-mile, 
the  figures  in  parentheses  being  for  the  preceding  year Running 
expenses,  2‘778d.  (2’834d.)  ; power  and  purchase  of  energy,  l‘973d. 
(l'969d.)  ; repairs  and  maintenance,  l'231d.  (l'061d.) ; rates,  ‘277d. 
(-328d.) ; rent  of  Highgate  Archway  tramway,  '093d.  (-97d.) ; rent 
of  Hertford  Light  Railways,  -091d.  (— ) ; insurance  third  party, 
•321d.  (-308d.) ; general  expenses,  -427d.  C490d.).  The  car-mileage 
run  was  6,361,253,  as  against  5,037,204  in  the  previous  year  ; the 
passengers  during  the  same  periods  were  57,369,307  and  48,242,404 
respectively.  The  route-mileage  in  operation  was  42f,  as  against 
40f  in  the  previous  year. 

*Uruguay. — Mr.  E.  C.  Steer  has  deposited  a guarantee  of 
$10,000  gold  in  relation  to  his  proposal  to  build  an  electric  railway 
from  Monte  Video  to  Colonia. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cables  Interrupted  and  Repaired.— Cape  Ilayti- 

Moie  St.  Nicholas  repaired  December  16th  ; Obok-Djibouti  inter- 
rupted December  20th. 

Telegraph  Memorial.— The  Bureau  International  de 
l’Union  Teldgraphique  has  issued  the  rules  governing  the  tenders 
from  artists  of  the  world  for  the  design  and  erection  at  Berne  of  the 
monument  to  commemorate  the  establishment  of  the  Union,  the 
total  cost  of  which  is  not  to  exceed  170,000  fr.  Expenses  of  Trans- 
port Customs,  and  in  connection  with  foundations,  will  be  met  by  the 
Federal  Council.  The  conditions  of  tender  have  been  approved  by 
the  Judging  Committee,  and  designs,  &c.,  must  be  delivered  at  the 
Palais  Federal,  Pavilion  Central,  Berne,  by  August  15th,  1910. 

Wireless  Telegraphy.— A dockyard  draughtsman  and 

wireless  telegraph  expert  named  Knowlden  has  been  charged  with 
stealing  a wireless  receiver  from  the  Vernon  wireless  school  at 
Portsmouth,  where  he  was  employed.  The  prisoner  explained 
that  he  was  taking  the  receiver  home  in  order  that  he  might 
study  it. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Melbourne. — January  5th.  One  feed- 
water  oil  eliminator  for  the  City  Council.  See  “ Official  Notices  ” 
November  19  th. 

Melbourne. — February  2nd,  Electrically-driven  pump  for  the 
City  Council.  See  “ Official  Notices”  December  10th. 

Melbourne.  — February  22nd.  The  Postmaster-General  is 
calling  for  tenders  for  the  erection  of  wireless  telegraph  stations  on 
North  and  South  Heads,  Sydney,  and  on  Fremantle  Heights, 
Western  Australia,  capable  of  communicating  with  ships  up  to 
1,000  miles. 

Canterbury. — March  16th.  A branching  multiple  magneto 
switchboard  for  the  P.M.G.,  for  Canterbury,  Victoria.  Common- 
wealth Offices  in  London,  72,  Victoria  Street,  S.W. 

Sydney'. — January  11th.  A power  generating  station  equipment 
for  the  Lithgow  Small  Arms  Factory,  New  South  Wales,  for  the 
Commonwealth.  See  “ Official  Notices  ” December  10th. 

Sydney. — Two  junction-line  sections  of  common-battery  switch- 
board for  the  P.M.G.  See  11  Official  Notices”  to-day. 

South  Australia. — Telegraph  and  telephone  material  for  the 
P.M.G.  See  “Official  Notices  ” to-day. 

Belfast. — January  10th.  One  1,500-KW.  continuous 
current  turbo-generator  and  condensing  plant  for  the  Corporation. 
See  “ Official  Notices”  December  10th. 

Belgium. — The  municipal  authorities  of  Grace-Berleur 
(provinco  of  Li4ge)  are  inviting  tenders  until  the  27th  inst.  for  the 
concession  for  the  supply  of  electrical  energy  for  the  lighting  of 
the  municipal  buildings  and  for  private  lighting  purposes  in  tbs 
town, 
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Bridlington.— January  1st.  300-kw.  steam  dynamo  for 

the  Corporation.  See  “ Official  Notices  ” December  10th. 

Brighton.— January  lOfch.  One  3,000-kw.  three-phase 
turbo-alternator,  with  condensing  plant,  &c. ; one  1,300-h.p. 
8,000-volt  three-phase  induction  motor;  one  300-kw.  induction 
motor-driven  balancing  set;  high-tension  switchgear,  &c.,  for  the 
Council's  North  Road  sub-station.  See  " Official  Notices  ” to-day. 

Dublin. — January  14th.  Electric  lighting  scheme  for 

the  new  CrooksliDg  Sanatorium  of  the  Dublin  Joint  Hospital  Board. 
Patrick  Nally,  Clerk  to  the  Board,  Municipal  BuildingB,  Cork  Hill, 
Dublin. 

Eccles. — January  15th.  150-kw.  steam  engine  and 

d.c.  dynamo  for  the  Corporation  electricity  undertaking.  See 
*'  Official  Notices”  to-day. 

December  31st. — Electric  light  installation  at  the  Beech  Street 
Council  School,  Winton,  now  erecting,  for  the  Corporation.  Speci- 
fication from  the  Town  Clerk  (10s.  returnable). 

Erith. — January  10th.  High-ten6ion  three-phase  alter- 
nating-current switchboard  for  the  U.D.C.  See  “ Official  Notices  ” 
to-day. 

I tsily, — January  11th.  The  Ministry  of  Marine  invites 
tenders  for  the  supply  of  electric  lamps  and  lampholders.  The 
upset  price  is  put  at  150,000  lire  (£6,000),  and  10  per  cent,  of  this 
sum  will  be  required  as  a deposit  to  qualify  any  tender.  Tenders 
to  the  “ Ministero  della  Marina,”  Rome. 

London. — I.E.E.— January  10th.  The  Council  of  the 

Institution  of  Electrical  Engineers  is  inviting  tenders  for  the 
interior  wiring  and  fittings  for  lighting  and  power  at  its  new 
premises.  See  11  Official  Notices”  to-day. 

Spain. — The  municipal  authorities  of  Albesa  (province 
of  Lerida)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a period  of  25  years. 


CLOSED. 

Admiralty. — Messrs.  Smith,  Major  & Stevens,  Ltd.,  have 

just  been  instructed  by  the  Lords  Commissioners,  of  the  Admiralty 
to  supply  and  erect  on  board  the  Dreadnought  Battleship,  H.M.8. 
Neptune,  four  of  their  electric  passenger  lifts,  the  order  having  been 
obtained  after  an  exhaustive  inquiry  into  the  merits  of  the  lilts  in 
question. 

Cape  Town. — The  Cape  Government  Railway  has  accepted 
the  tender  of  Messrs.  R.  B.  Hsndry  & Co.,  of  Cape  Town,  for  five 
20-h.f.  electric  motors,  at  £61  8s.  6d.  each,  and  three  15-h.p.  elec- 
tric motors,  £49  17s.  61.  each,  delivered  ex  ship’s  slings,  Algoa  Bay. 

The  tender  of  Messrs.  E A.  Shaw  & Co.,  of  Cape  Town,  has  been 
accepted  for  the  el  sctric  lighting  of  Messrs.  Hepworth’s  premises. 
The  installation  will  comprise  flame  arc  lamps  outside,  300-c.p. 
Osram  lamps  in  the  shop  and  32-c  p.  Osram  lamps  in  the  windows. 

Edmonton. — In  connection  with  the  Edmonton  Union 
electric  light  and  power  installation,  the  Guardians  have  accepted 
the  tender  of  the  Elison  & Swan  United  Electric  Light  Co.,  at 
£575,  for  cables  and  switchboard,  this  being  the  lowest  tender  for 
British  manufactures.  By  a special  resolution  the  Guardians  decided 
to  give  the  preference  to  British  cables  which,  it  is  understood, 
involved  an  extra  of  about  10  per  cent,  over  the  prices  for  foreign 
cables. 

Government  Contracts. — The  following  tenders  have 

been  accepted  by  the  Government  Departments  named: — 

Wap.  Office. 

Electric  light  fittings,  lamps.  Sc.— Arraordoct  Manufacturing  Co.,  Ltd. ; 
Barton  & Sons,  Ltd. ; Credenda  Conduits  Co.:  Foote  & Milne,  Ltd. ; 
General  Electric  Co  , Ltd.;  Nettlefokl  & Sons,  Ltd. ; Perfecta  Seamless 
-Steel  Tube  and  Conduit  Co.,  Ltd. ; Edison  & Swan  United  Electric  Light 
Co.,  Ltd. ; Spagnoletti,  Ltd. 

General  Post  Office. 

Bell  sets.— British  Insulated  and  Helsby  Cables,  Ltd. 

Cable,  india-rubbe  • and  cotton-covd.— Callender’s  Cable  & Construction  Co., 
Ltd.;  Henley’s  Telegraph  Works  Co.,  Ltd. 

Cable,  paper-covd.— British  Insulated  and  Helsby  Cables,  Ltd. ; Western 
Electric  Co. 

Insulators.  — Doulton  & Co.,  Ltd. 

Glasgow. — The  Tramways  Committee  has  recommended 

that  the  T.C.  accept  the  following : — 

Special  track  work.  Newlandsfleld  Depot.-  Hadfield'sSteel  Foundry  Co.,  Ltd. 
Gear  c-a9es.  -British  Westinghouse  Electrical  and  Manufacturing  Co.,  Ltd. 
Trolley  wheel  bushes.— Fleming,  Birkby,  A Goodall,  Ltd. 

Heating,  Newlandsfleld  Depdt.- Jaa.  Connack  A San,  Ltd. 

Portable  crane.— Butters  Bros.  A Co. 

Car  brake  chains.— Weldless  Chains,  Ltd. ; D.  Watson  A Co. 

Armature  coils.— British  Westinghouse  Electrical  and  Manufacturing 
Co.,  Ltd. 

Mica.— Geo.  Schultz  & Co. ; Micanite  and  Insulators  Co.,  Ltd. 

Vertical  boiler.— Muir  A Findlay. 

Hungary. — Messrs.  Ganz  & Co.,  of  Budapest,  have 

secured  a contract  for  the  establishment  of  a municipal  central 
electric  lighting  station  in  the  town  of  Otsova. 

Hyde. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Rassell  & Sons  for  the  E.L.  and  motive  power  installation  at  the 
Town  Yard. 

Italy. — The  Italian  Post  and  Telegraph  authorities  in 

Rome  have  just  placed  a contract  with  Messrs.  Richard  Johnson 
and  Nephew,  of  Manchester,  for  the  tupply  of  110  tons  of  galvanised 
iron  wire. 


Hindhead  (Surrey). — The  following  is  an  analysis  of 

tenders  received  for  cables,  feeder  pillars,  and  all  accessories  for 
the  high-tension  extension  of  the  Hindhead  Electric  Light  Co. 
Messrs.  Handcook  & Dykes,  of  Westminster,  are  the  consulting 


engineers : — 


Callender’s  Cable  and  Construction 

Co.,  Ltd 

British  Insulated  and  Helsby  Cables, 

Ltd 

Henley’s  Telegraph  Works  Co.,  Ltd. 
Siemens  Bros.  & Co.,  Ltd.  (aocepted) 


Amount  of 


Amount 

Extra  if 

tender  with 

of 

oil-break 

oilbrealt 

tender. 

switches. 

switches. 

£4,885 

£74 

£4,959 

4,776 

29 

4,805 

4,758 

65 

4,808 

4,669 

64 

4,733 

For  the  Diesel  engine,  alternator,  and  all  fittings  and  attach- 
ments, and  motor-alternators,  switchgear,  cables  and  connections 
complete,  the  following  were  the  tenders : — 


Contractors. 

1 

Engine.  ; 

Alternator. 

Total.  1 

R.r.M. 

Ferranti,  Ltd 

Mirrlees 

Not  stated 

£2,322 

214 

Diesel  Engine  Co 

E.C.C. 

2,445 

214 

Electric  Construction  Co. 

„ 

2,462* 

200 

Mirrlees,  Blckerton  & Day 

B.f'.-H. 

2,475 

200 

Brit.  Thomson-Houston  Co. 

2,507 

200 

Brush  Elecl.  Eng.  Co. 

Brush 

2,520 

200 

Brit.  Thomson-Houston  Co. 

B.T.-H. 

2,531 

200 

Mirrlees,  Bickerton  & Day  . . 

Brush 

2,532 

200 

Mirrlees,  Bickerton  & Day  . . 

G.E  C. 

2,542 

200 

Siemens'  Bros  & Co 

Siemens 

2,552 

200 

Mirrlees,  Bickerton  & Day  . . 

B.T.-H. 

2, *57 

200 

British  Westinghonse  Co.  . . 

Sulzer 

B.  West. 

2,588 

200 

Electric  Construction  Co.  . . 

E.C.C. 

2,587 

214 

Mirrlees,  Bickerton  A Day  .. 

Mirrlees 

Siemens 

2,597 

200 

Diesel  Engine  Co 

Sulzer 

E.C.C. 

2,603 

200  or  214 

Brit.  Thomson-Houston  Co. 

B.T.-H. 

2,632 

214 

Brit.  Thomson-Houston  Co. 

2,656 

214 

Siemens  Bros.  A Co 

Siemens 

2,696 

214 

Diesel  Engine  Co 

E.C.C. 

2,716 

— 

Dick,  Kerr  & Co. 

Mirrlees 

Diok,  Kerr 

2,744f 

200 

Dick,  Kerr  & Co. 

Sulzer 

” 

• 2,877 1 

214 

* Accepted.  I Incomplete,  excludes  10-kw.  motor-alternator. 


London. — Wandsworth. — The  Guardians  some  time 

aeo  appointed  Mr.  E.  R.  Dolby,  M.I.C.E  , M.I.Mech.E.  (Dolby  and 
Williamson),  of  Westminster,  as  consulting  engineer  for  tbe  instal- 
lation of  the  heating  and  hot  water  service  and  boiler  house  plant 
in  their  new  Infirmary.  The  L.G.B.  approved  the  engineering 
scheme,  and  from  among  the  tenders  obtained  from  seven  firms  of 
contractors,  the  lowest  tender,  that  of  Messrs.  Moorwood,  Sons  and 
Co.,  Ltd.,  of  Sheffield  and  London,  was  accepted. 

L.O.C. — The  following  tenders  were  received  for  roadwork  and 
platelaying,  exclusive  of  supply  of  rails  and  special  trackwork,  in 
connection  with  the  reconstruction,  on  the  underground  conduit 
system,  of  the  tramways  from  R unton  Road  to  Chapel  Street, 
Woolwich,  and  Farringdon  Road : — 


Tramway 

works. 

Dick,  Kerr  & Co.  (accepted)  £40,210 


John  Mowlem  A Co.  ..  40,449 

W.  Manders  ..  ..  48,620 

R.  C.  Brebner  & Co.  . . 44,278 

G.  Percy  Trentham  . . 46,057 


Retaining  walls,  Ac., 
for  street  widenings. 

Total. 

£583 

£40,793 

698 

41,047 

646 

44,266 

675 

44,948 

600 

40,657 

Messrs.  .Dink,  Kerr  will  sublet  certain  portions  of  the  work  as 
follows  :— Yokes,  Anderston  Foundry  Co.,  or  Wilsons,  Pease  & Co. ; 
insulators.  D julton  & Co.  or  Bailers;  tie-bars,  bolts,  &c.,  to  Bayliss, 
Jones  & Bayliss  or  Guest,  Keen  & Nettlefolds  ; cement,  Associated 
Portland  Cement  Manufacturers  (1910),  Ltd. ; plough  boxes  and 
drain  boxes,  Harrison  & Co.  (Lincoln),  Ltd.,  or  Hadfijld’s  Sieel 
Foundry  Co. ; bands,  Forest  City  Electric  Co. 

In  connection  with  the  electrification  on  the  overhead  trolley 
system  of  the  Woolwich  to  Eltham  tramways,  the  tenders  are  as 
follows : — 


Alex.  Stark  « Sons  (accepted) 
Dick,  Kerr  & Co. 

Robert  W.  Blackwell  & Co.  . . 

John  Mowlem  A Co 

R.  C.  Brebner  A Co 


£82,528 

38,226 

36,668 

f6,7?5 

37,382 


Kirk  A Randall. . 

W.  Manders 
William  Griffiths  A Co. 
Daniel  T.  Jackson 
G.  Percy  Trentham  . . 


£88,881 

40,040 

40,191 

40,197 

42,455 


Messrs.  Stark  will  sublet  the  tie-bars,  bolts,  &c.,  to  Bayliss,  Jones 
and  Bayliss  ; and  the  drain  boxes  to  Hadfield’s  Steel  Foundry  Co. 

For  the  overhead  electrical  equipment  for  the  Woolwich-Eltham 
line  the  tenders  received  were  : — 


British  Insulated  8 Helsby  Cables  ..  ..  (accepted)  £5,700 

8.  G.  Smith 5.8 '0 

R.  W.  Blackwell  & Co 5,901 

Dick,  Kerr  & Co 5,90!) 

National  Electric  Construction  Co 6,056 

The  British  Insulated  and  Helsby  Cables  will  sublet  as  follows:— 
Poles,  JaB.  RuBsell  & Sons;  bases, collars  and  flnials,  R.  A.  Bradshaw 
and  Sons ; brackets,  Naylor  Bros. 

For  special  trackwork  on  the  same  section  the  tenders  are : — 

Hadfield’s  Steel  Foundry  Co.  ..  ...  ..  (accepted)  £114 

Edgar  Allen  & Co 122 

Twenty  movable  platforms  required  for  the  cleaning  of  electric 
cars  at  the  Abbey  Wood  tramway  car-shed  are  to  be  supplied  by 
Messrs.  G.  Hayward  & Co. 

Messrs  Back  & Hickman  are  to  supply  an  electrically-driven 
power  hammer  for  the  Greenwich  generating  station,  at  £206. 

The  Stores  Committee  has  recommended  for  acceptance  tenders 
from  the  following  firms  for  electric  fittings ; — Dorman  & Smith  ; 
Edison  & 8wan  United  Electric  Light  Co. ; Elco  Recording  Press  ; 
General  Electric  Co. ; A.  P.  Lundberg  & Son  ; Nettlefolds  & 8on», 
Ltd. ; Perfecta  Seamless  Steel  Tube  & Conduit  Co. ; Siemens  Bros, 


and  0°. ; Siemens  Bros.  Dynamo  Works,  Ltd. ; G.  Straus  & Co  • 
Verity s,  Ltd. ; W.  White  Co.  ’ G0'  ’ 

The  tender  of  George  MacLellan  & Co.,  of  Glasgow,  for  electric 
insulating  materials  is  recommended  ; and  those  of  W.  B.  Dick  and 
Co  , and  Rsgosine  & Co.,  for  lubricating  and  lighting  oils. 

tender  eSt°^’  — ^ accePfce(*  fc^e  following 

Elenf iCi^nStrUAeti,0n  Pi.’  ba>ancers. £ 105 ; Drake  & Gorham, annual  supply 
Elliot™Bros.AUbert  Gremer  * Co-  anm,a!  suPP>y  of  service  cables! 


ELECTRICAL  (?)  FIRES. 


Following  closely  upon  the  disastrous  fire  at  Clapham 
Junction,  to  which  we  refer  in  our  leading  columns,  come 
two  others,  fortunately  unattended  by  loss  of  life,  but 
entailing  the  destruction  of  much  valuable  property— and 
all,  as  usual,  have  been  attributed  to  electricity  by  the  daily 
Press,  which  appears  to  have  a standing  order  to  follow  this 
course.  . Regarding  the  Bute  Hydro  we  have  as  yet  no 
reliable  information ; but  as  we  go  to  Press  we  learn,  on 
good  authority,  that  the  destruction  of  the  Pavilion  could 
not  possibly  be  due  to  electricity,  for  the  main  switch  at  the 
entrance  to  the  pier  was  off.  It  is  most  unfair  that,  without 
a particle  of  evidence  to  go  upon,  the  blame  is  always  cast 
upon  electricity  in  the  first  instance. 


NOTES. 


Use  of  Electricity  in  Mines.— The  Council  of  the 

Institution  of  Electrical  Engineers  are  considering  the  evidence  to 
be  submitted  to  the  Home  Office  in  connection  with  the  inquiry  on 
the  use  of  electricity  in  mines.  The  secretary  of  the  Institution 
will  be  glad  to  receive  in  writing  on  or  before  January  10th  next 
any  observations  which  members  may  wish  to  make  on  the  Special 
Rules  of  the  Home  Office  for  the  Installation  and  Use  of  Electricity 
(Coal  Mines  Regulation  Act,  1887),  now  in  force. 

Arc  Lamp  Patents. — With  reference  to  the  note  entitled 

German  Patent  Cancelled,”  appearing  on  p.  984  of  our  last  issue, 
a wrong  impression  is  conveyed  by  the  information  given  to  us  by 
the  Regina  Arc  Lamp  Works,  of  Cologne.  The  patent  in  question 
is  not  a fundamental  one,  and  it  was  declared  invalid  because  one  of 
the  English  patents  was  regarded  as  prior  publication.  An  appeal 
haB  been  lodged.  r 

The  Anglo-Japanese  Exhibition.— As  an  illustration 

of  the  interest  that  is  being  shown  in  Japan  in  next  year’s  exhi- 
bition at  Shepherd’s  Bush,  it  is  stated  in  a Reuter  dispatch  from 
lokio  that  the  private  exhibitors  number  1,180,  and  their  eahibits 
about  18,000.  The  actual  transportation  of  exhibits  was  to  com- 
mence on  December  8th. 

The  Penalty  Ought  to  be  Greater.— At  the  Cbatterley 

Whitfield  Colliery  on  Thursday  last  week,  Thos.  Smith,  a pit-hold 
youth,  was  filled  with  a desire  to  experiment  with  the  electric 
current,  and  obtained  a wire,  which  he  inserted  into  the  electric 
junction  box,  holding  it  by  means  of  his  cap.  A short  circuit 
resulted,  the  current  in  that  district  was  rut  off  and  the  dip 
pump  was  stopped.  At  the  Tunstall  Police  Court  Smith  was 
fined  1 0s.  and  costs.  The  manager  told  the  Court  that  the 
pressure  amounted  to  500  volts,  and  had  it  not  been  for  the  fact 
that  the  lad  insulated  the  wire  with  his  cap  he  would  have  received 
a serious,  if  not  a fatal,  hock. 

Dinner.— The  annual  dinner  of  the  Electrical  Engineers 
(London  Division)  was  held  at  the  Caf<$  Monico,  on  Saturday 
December  18th.  Col.  R.  E.  Crompton,  C.B  , occupied  the  chair 
supported  by  Brigadier-Gen.  P.  Rainsford  Hannay,  Major  H.  m! 
Leaf,  and  Dr.  Gisbert  Kapp.  The  hall  was  comfortably  filled  with 
the  officers,  ron  commissioned  officers  and  men,  to  the  number  of 
over  200,  the  absentees  being  principally  men  at  present  on 
service,  and  the  String  Band  of  the  Royal  Engineers  rendered  an 
excellent  musical  programme.  The  toasts  were  few,  and  the 
speeches  brief.  Col.  Crompton  proposing  “The  Imperial  Forces” 
posed  as  a man  of  peace,  and  in  that  capacity  called  for  preparedness 
for  war  as  the  surest  means  of  securing  the  continuance  of  peace. 
Lngadier- 1 ten.  Rainsford  Hannay,  in  responding,  notified  to  the 
usefulness  of  the  CorpB  as  Volunteers  in  South  Afiica,  and  hoped 
that  army  changes  would  not  decrease  that  usefulness  or  diminish 
the  numbers  of  the  Corps.  The  remaining  toast,  “Science  and 
Engineering,”  was  proposed  briefly  by  Major  Leaf,  and  responded 
to  by  Dr.  Kapp  and  Major  Dumbell,  the  late  Adjutant,  who  has 
now  gone  over  to  the  London  General  Omnibus  Co.,  to  which  fact 
he  made  jocular  allusion.  The  proceedings  terminated  with  hearty 
cneeri  for  Ool,  Crompton,  whose  popularity  wai  evident. 


Institution  andj  Lecture  Notes.— The  Tramways 

£ight  Railways  Association.— As  from  December  25th 
the  offices  of  this  Association  will  be  at  Caxton  House,  West- 
minster, S.W.  ’ 

Institution  of  Electrical  Engineers,  Newcastle-on-Tynh 

TnfUv,a  , «3?n.er  i°f  Newca8tle-on-Tyne  Local  Section  was 
held  on  the  15th  mst.  at  Newcastle.  Dr.  H.  Stroud,  the  chairman 

Enfvi  Wmghton,  in  proposing  the  toast  “The  Insti- 

tution  of  Electrical  Engineers,”  said  he  believed  practical  applied 
electricity  had  had  a great  effect  on  the  older  branches  of  engineer- 
ing, ana  upon  constructive  engineering  generally.  Economy  in  the 
use  of  steam  was  very  much  due  to  the  requirements  of  the  elec- 
, cal  engineer,  and  the  steam  turbine  itself  owed  its  origin  very 
argely  to  his  needs.  Its  first  obvious  purpose  was  to  generate  the 
electrical  current  for  which  it  was  so  clearly  adapted,  but  since  it 
aa  been  applied  to  marine  engineering  there  was  a promise  in  the 
future  that  the  gross  propulsive  efficiency  of  steamships  propelled 
by  turbines  might  be  considerably  increased  by  connecting  the 
high-speed  turbine  wilh  the  comparatively  slow  reciprocating 
engine.-Prof  Kapp,  responding,  said  that  electricians  owed  a 
great  deal  to  the  mechanical  engineer.  Electrical  engineering  was 
only  mechanical  engineering  with  a little  bit  of  electricity  grafted 
on.  Rut  the  grafting  on  had  been  a most  successful  process.  They 
were  fortunate  in  Newcastle  in  having  electricity  supplied  to  them 
at  a lower  price  than  anywhere  else.  In  Italy,  where  he  was 
late  y,  the  price  was  8d.  or  9d.  per  unit,  while  in  the  City  of  New- 
castle it  was  only  2d.  per  unit.  That  result  had  been  brought  about 
because  they  had  men  there  who  knew  how  science  should  be 
applied,  and  the  world  had  been  specially  indebted  to  that  city  for 
the  men  it  had  brought  forward.  The  application  of  electricity 
had  completely  changed  the  character  of  industry.  There  were 
indications  of  an  improvement  in  trade,  and  there  was  no  doubt 
that  with  the  great  practical  advantages,  which  had  been  demon- 
strated up  to  the  hilt  in.  that  district,  of  electric  driving  and 
electrical  processes  generally,  the  movement  for  the  spread  of 
toastT1Clty  W0Ql<i  advance-— Tlle  chairman  also  responded  to  the 

Huddersfield  Society  of  Engineers — Mr.  A W Bennis 
recentty  gave  an  address  to  the  8ociety  on  “ Modern  Developments 
in  Mechanical  Stokers,”  including  an  account  of  the  new  patent 
balanced  double  shovel  arm  introduced  to  the  well-known  “ Bennis  ’ 
sprmkhng  stoker.  One  of  the  advantages  of  this  new  adaptation 
is  that  the  shovel  arm  can  be  instantly  detached  without  the  removal 
or  the  shaft,  which  has  hitherto  been  necessary  in  actual  operation 
He  also  dealt  with  coking  stokers,  and  gave  a number  of  instances 
ot  their  adoption  resulting  in  improved  efficiency  and  the  abolition 
of  smoke  nuisance. 

Electric  Time  Service. — We  are  informed  that  the 

Bystena  in  use  at  Portsmouth,  referred  to  in  our  “ Notes  ” last  week 
is  that  of  the  Mjsgneta  Time  Co.,  of  which  a preliminary  iDBtal' 
ration  has  been  in  successful  operation  for  the  past  seven  months. 

Appointments  Vacant. — Junior  assistant,  to  take 
shift  an  Haslingden  tramways  sub-station  (15s.) ; assistant  engineer, 
for  Leek  U.D.O.  electricity  department  (£100);  instructor  in  elec- 
H™,  tor  the  Walthamstow  Higher  Education  Committee. 

See  “Official  Notices”  to-day. 

Electric  Shock  Fatalities.— According  to  news  received 

from  South  Africa,  it  appears  that  Mr.  Bantjes,  who  had  been 
engaged  for  some  time  on  Witbank  colliery  as  assistant  electrician 
on  some  electrical  work  underground,  met  bis  death  by  coming  in 
contact  with  a 500-volt  wire.  ° 

While  a machine-man  was  attending  to  one  of  the  coal-cutting 
machines  in  the  Hartley  seam  of  No.  2 pit  at  Millwall,  Stirling  he 
came  in  contact  with  a live  wire  and  was  instantly  killed 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers , whether  connected  with  th * 
technical  or  the  commercial  side  of  the  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  iht 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  Morecambe  Corpora- 
tion have  appointed  Mr.  Lionel  B.  Hogarth,  assistant  engineer 
Bermondsey  Electricity  Works,  as  resident  borough  electrical 
engmeer.  Mr.  Cragg,  third  engineer-ir-cbarge,  has  been  pro- 
moted to  the  vacant  position  at  Bermondsey,  at  £120  per  annum 
Mr.  Ingram,  junior  engineer  and  switchboard  attendant  will 
take  Mr.  Bragg’s  place  at  £110,  and  a junior  engineer-in-charge 
and  switchboard  attendant  is  to  be  appointed. 

Mr.  W.  H.  Miller,  chief  assistant  electrical  engineer  at  Wake- 
field  has  been  appointed  electrical  engineer  to  the  Fleetwood 
U.D  O.  Mr  Miller  had  been  five  years  at  Wakefield,  and  prior  to 
that  he  was  for  nine  years  at  Belfast.  He  is  a native  of  Fleetwood. 

Mr.  W.  P.  Hooper,  who  has  resigned  his  position  as  shift 
engineer  at  the  Eccles  Corporation  Electricity  Works  in  order  to 
take  up  another  appointment  under  the  Doncaster  Corporation  was 
recently  presented  by  his  colleagues  with  a dressing  ease. 

Mr.  Tyleootb,  assistant  electrical  engineer  at  Llandudno,  has 
resigned.  The  U.D.O.  haB  appointed  Mb.  Daniel  Hughes,  second 
assistant,  to  be  assistant  engineer. 


voi.  66.  No.  1,674,  dkobmbm  24, 1909.]  THE  ELEOTKtOAL  BE  VIEW* 


1025 


Tramway  Officials. — The  staff  of  the  "Wakefield  and 

District  Light  Railway  Co.  have  presented  a timepiece  to  Me.  C.  J. 
Stewart,  engineer  at  Ca3tleford,  on  his  marriage. 

General. — The  Waterloo  U.D.C.  has  appointed  Mr.  Wm. 

Shaw,  of  Waterloo,  as  electric  inspector  for  the  district  under  the 
Great  Crosby  and  Waterloo  E.L.  Order,  1S96,  at  a fee  of  5s.  for 
each  test,  to  be  paid  by  the  consumer. 

Mb.  H.  T.  Wilkinson  has  resigned  his  position  as  assistant 
manager  of  the  Chloride  Electrical  Storage  Co.,  Ltd.,  and  has 
joined  the  Wardle  Engineering  Co.,  Ltd.,  of  Manchester,  as 
managing  director,  conjointly  with  Mb.  C.  H.  K.  Chamen. 

Obituary. — We  regret  to  learn  of  the  death  from 

pneumonia,  on  December  10th,  at  Loughton,  Essex,  of  Mr.  Frank 
L.  Rowe,  for  many  years  manager  of  the  Edwards  Air  Pump 
Syndicate,  Ltd. 


CITY  NOTES. 


Melbourne  Electric  Supply  Co.,  Ltd. 

Mb.  J.  B.  Bbaithwaite  (chairman)  presided  on  Monday  at  the 
offices,  Finsbury  Pavement  House,  E.C.,  over  the  tenth  annual 
general  meeting  of  the  above  company. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see  Elec. 
Rev.,  December  17th),  said  his  task  was  a more  pleasant  one  than  on 
any  previous  occasion.  They  had  had  many  years  of  adversity,  but 
this  year  it  seemed  as  if  they  had  at  last  emerged  into  daylight. 
The  balance-sheet  presented  some  very  important  changes  since  last 
year.  On  the  debit  side  of  the  account,  whilst  the  authorised  capital 
remained  the  same,  there  was  a fresh  item  under  issued  capital  which 
was  o wing  to  the  issue  of  20,000  7 per  cent,  first  cumulative  preference 
shares  of  £5  each,  which  brought  in  £99,855.  The  old  6 per  cent, 
preference  stock  and  the  ordinary  stock  remained  the  same,  but 
the  5 per  cent,  first  mortgage  debsnture  stock  had  been  increased 
by  £100,009.  The  result  of  the  reorganisation  of  the  capital 
account  had  been  that  they  had  been  enabled  to  wipe  out  the  heavy 
loans  which  had  been  sucfi  an  incubus  in  the  last  few  years.  Last 
year  they  had  loans  against  security  and  bills  payable  amounting 
to  £150,804.  That  item  had  now  disappeared,  and  in  its  stead 
they  had  cash  at  banker’s  and  in  hand  amounting  to  £14,966.  On 
the  credit  side  the  expenditure  on  the  Melbourne  undertaking  had 
gone  from  £298,356  to  £321,163,  and  at  Geelong  from  £56,216  to 
£57,993.  Their  Adelaide  ordinary  shares  had  been  reduced  in 
number  because  they  had  sold  a certain  number  of  them  in  order 
to  create  a market  for  them  in  Adelaide.  To  make  that  market  they 
had  to  begin  selling  a few  shares  at  a discount,  and  the  total  result 
of  the  sale  had  been  a lo3S  of  about  £1,000,  which  they  had  written 
off.  Tbe  price  of  the  shares  was  now  par,  and  recently  there 
had  been  a bid  at  a slight  premium  for  them,  so  that  the  policy  had 
been  entirely  successful,  and  the  asset  in  the  balance-sheet  repre- 
sented by  Adelaide  ordinary  shares  might  be  taken  as  equivalent  to 
cost.  Tbis  had  warranted  them  in  transferring  £11,750  oat  of  their 
reserve  account,  which  represented  part  of  the  profit  they  made  in 
paper  on  the  formation  ot  the  Adelaide  Co.,  to  the  reduction  of  the 
suspense  account.  The  suspense  had  been  increased  very  largely  by 
the  cost  of  obtaining  the  fresh  capital.  They  would  understand 
that,  in  the  condition  in  which  tbe  company  was  they  were  unable 
to  obtain  the  same  terms  that  a company  of  high  credit  would  have 
done.  They  had  to  pay  (and  it  was  worth  paying  for)  for  having 
the  capital  account  reorganised,  and  the  whole  cost  was  £19,358,  in 
addition  to  stamp  duty  and  a payment  of  £3,434  to  the  Debenture 
Corporation,  Ltd. — a total  of  £22,789.  They  wanted  to  extinguish 
the  item  as  quickly  as  possible,  and  they  had  transferred  the  sum 
of  £11,500,  which  reduced  it  to  £11,039,  and  they  proposed  to  write 
off  out  of  revenue  a further  £2,039,  leaving  them  an  even  amount  of 
£9,000,  which  they  proposed  to  extinguish  in  three  annual  payments 
of  £3,000  each.  Turning  to  the  separate  accounts,  the  result  of 
their  operations  in  Melbourne  had  been  to  earn  £20,573  13s.  4d., 
instead  of  £16  053  last  year,  and  that  increase  of  profit  had  been 
distributed  over  every  branch  of  the  business.  The  revenue  from 
lighting  had  risen  from  £19,688  to  £22,878 ; from  power,  from 
£8,685  to  £10,090 ; and  from  public  lighting,  from  £3,164  to 
£3,253  ; so  that  the  total  revenue  had  advanced  from  £31,528  to 
£36,222.  There  had  been  a corresponding  increase  in  the  minor  items 
of  revenue,  and  the  total  income  was  £37,494  9s.  lid.  On  the  other 
side  the  generation  of  electricity  had  coBt  £8,579,  against  £9,129, 
so  that  they  had  done  more  business  at  a reduced  cost  of  between 
£590  and  £600.  That  was  due  mainly  to  having  their  new  turbine 
in  operation.  The  cost  of  distribution  was  slightly  lower,  but 
repairs  and  renewals  were  slightly  up.  Tne  net  result  was  that 
they  had  £4,523  from  Melbourne,  as  compared  with  last  year.  At 
Geelong  they  had  the  Fame  thing  on  a smaller  scale,  and  taking  the 
two  together,  they  had  an  increased  profit  of  £5,339.  In  addition 
to  this,  the  Adelaide  undertaking  had  given  them  a greater  return, 
and  they  had  received  £6,666  from  that  source,  against  £4,239  last 
year.  The  result  was  that  after  paying  interest  on  debentures,  and 
on  sundry  loans,  directors’  fees,  &c.,  they  had  an  available  balance 
of  £13,469,  against  £5,288  last  year.  There  were  various  items  they 
were  providing  for  this  year,  which  would  not  recur.  There  were 
special  charges,  including  legal  expenses,  and  a fee  of  £210  to  two 
directors  for  special  services  in  connection  with  the  raising  of  the 
new  capital,  which  amounted  to  £978 ; the  cost  of  guaranteeing 
he  loan  which  they  bad  to  raise  pending  the  creation  of  the  new 


oipital,  £503,  and  the  loss  on  the  shares  of  the  Adelaide  under- 
taking, £1,037-  The  result  was  that  they  carried  to  the  general 
balance  £12,721,  as  against  £1,771.  Tfiey  proposed  to  pay  the  full 
dividend  on  the  new  7 per  cent,  preference  shares,  amounting  to 
£1,821  10s.  6d.  ; to  transfer  to  the  depreciation  and  general  reserve 
account  £5,123  17s.  6d.  (which  would  make  this  account  an  even 
figure  of  £12,000) ; to  write  down  the  suspense  account  by  £2,039  ; 
to  write  down  the  head  office  furniture  by  £42  13s.  1 d.  ; and  carry 
forward  £3,694  9s.  3d.,  which  approximately  represented  the  half- 
year’s  dividend  on  tbe  100,000  7 per  cent,  preference  shares,  which 
they  had  recently  issued,  and  which  would  be  due  on  March  1st  next. 
They  believed  tbis  disposition  of  their  surplus  to  be  sound  and 
conservative.  The  Chairman  proceeded  to  read  the  figures  of  the 
progress  of  the  undertaking,  which  are  set  out  in  detail  in  the 
annual  report,  and  said  they  had  reason  to  feel  satisfied  with  the 
prospects  both  at  Melbourne  and  Geelong,  whilst  at  Adelaide  they 
were  doing  extremely  well.  As  regarded  the  old  preference 
shares  the  board  was  sorry  that  they  just  failed  to  obtain  the  three- 
fourths  majority  to  carry  the  proposal  for  finding  the  arrears  of 
interest  and  putting  them  on  a dividend-paying  basis,  but  the 
matter  was  still  receiving  their  serious  consideration,  and  they 
hoped  to  put  the  same  proposals,  or  slightly  amended  proposals, 
before  the  shareholders  in  the  new  year. 

Mr.  D.  Findlayson  seconded  the  motion  for  the  adoption  of  the 
report. 

A Shareholder  pointed  out  that  no  reference  had  been  made 
to  the  item  of  £2,727  for  carbon  and  lamp  renewals  appearing  in 
the  Melbourne  accounts. 

The  Chairman  said  they  supplied  carbons  to  their  customers 
as  part  of  their  method  of  doing  business. 

Mr.  Tdckett  congratulated  the  board  on  the  improved  position, 
but  asked  his  fellow-shareholders  not  to  be  too  eager  to  divide 
profits  before  proper  provision  was  made  for  depreciation  and 
renewals.  Whilst  he  was  anxious  to  see  a dividend,  yet  a 
premature  declaration  might  mean  losing  profits  in  the  long  run. 

The  Chairman  said  the  board  were  fully  conscious  of  this 
point,  but  it  would  be  satisfactory  to  shareholders  to  remember 
that  the  Melbourne  station  was  equipped  with  turbine  machinery 
which  was  most  economical  in  operation,  and,  so  far  as  they  knew, 
the  least  liable  to  obsolescence.  In  addition,  most  of  their  lines 
were  overhead,  and  were  not  so  liable  to  depreciation  in  one  sense, 
although  the  cost  of  maintenance  might  bs  greater. 

Mr.  R.  P.  Sellon  said  that  where  lines  were  laid  underground 
experience  had  shown  that  provision  must  be  made  for  depreciation. 
The  electrical  supply  industry  was  not  a great  age,  but  experience 
had  shown  that  india-rubber,  which  was  thought  at  the  beginning 
to  be  the  right  insulating  material  for  copper,  had  had  to  be 
almost  entirely  replaced  by  paper ; so  that  wh§re  they  had  a large 
system  of  underground  mains  provision  must  be  made  for  not 
merely  keeping  them  in  order,  but  for  obsolescence— to  provide  for 
the  contingency  that  at  some  future  time  a new  insulating  material 
would  be  found.  At  Melbourne  a large  proportion  of  their  mains 
were  overhead,  and  it  was  not  necessary  to  make  the  same  pro- 
vision. He  might  say,  however,  that  this  question  of  depreciation 
was  receiving  the  very  careful  consideration  of  the  board,  and  they 
hoped  very  shortly  to  have  their  managing  engineer,  Mr.  Clemente, 
over  here,  and  it  was  the  intention  of  the  board  to  review  the 
whole  subject  with  his  assistance. 

The  report  was  then  adopted. 

On  the  motion  of  Mr.  J.  F.  Albright,  seconded  by  Mb.  W. 
Parker,  the  retiring  directors,  Mr.  D.  Finlayson  aad  Mr.  R.  Percy 
Sellon,  were  re-elected  directors. 

Mr.  Sellon,  in  reply,  said  he  had  been  associated  with  the  com- 
pany for  many  years,  during  which  period  they  had  h ad  great  difficulty 
and  anxiety.  He  was  sure  there  was  sound  ground  for  hoping 
that  they  had  no  w definitely  turned  the  corner  and  were  entering 
upon  a period  of  steadily  increasing  prosperity. 

On  the  motion  of  the  Chairman  a hearty  vote  of  thanks  was 
passed  to  the  engineer  and  manager,  Mr.  Clements,  and  the  staff 
in  Australia  for  their  loyal  serviies  to  the  company. 


United  River  Plate  Telephone  Co.,  Ltd. — The 

directors  have  declared  an  interim  dividend  at  the  rate  of  6 per 
cerit.  per  annum  (3s.  per  share)  on  the  ordinary  shares  for  the 
half-year. 

Telephone  Company  of  Egypt,  Ltd.— The  register 

of  transfers  of  4£  per  cent,  redeemable  debenture  stock  is  closed 
from  December  18th  to  31st  inst.,  both  days  inclusive,  for  the 
preparation  of  warrants  for  the  half-yearly  interest  due  January 
1st,  1910. 

Barbados  Telephone  Co. — At  the  recent  half-yearly 

meeting  the  accounts  for  six  months  to  September  30th,  1909,  were 
presented.  The  Hon.  W.  E.  Chandler  was  in  the  chair,  and  said 
that  the  number  of  instruments  in  use  was  a record  one— 716.  He 
had  pleasure  in  recommending  a dividend  of  4 per  cent.  Con- 
struction account  had  been  reduced  by  $821.  Their  poles  already 
carried  so  many  wires  that  it  was  necessary  to  place  intermediate 
poles,  and  £200-£350  was  spent  in  this  way.  Rental  of  instruments 
produced  $9,622,  while  the  total  revenue  was  $9,805,  and  the  ex- 
penditure $6,050.  The  dividend  would  abiorb  $3  072,  and  $39  was 
carried  forward.  The  dividend  and  accounts  were  passed. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  November  26tb,  1909,  were  581,567,  compared  with  358,911 
units  in  the  corresponding  four  weeks  of  1908.1 
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Isle  of  Thanet  Electric  Tramways  and  Liffhtinir 
Co.,  Ltd. 

The  ordinary  general  meeting  of  the  shareholders  of  this  company 
was  held  on  Thursday  last  week  at  Winchester  House,  Old  Broad 
Street,  E.C.,  Lord  Arthur  Butler  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  Report,  said  he 
thought  he  might  fairly  congratulate  the  shareholders  on  the  sub- 
stantial improvement  in  the  position  of  the  company  which  the 
accounts  disclosed.  The  profits  amounted  to  £15,053,  being  the  best 
results  yet  attained,  and  an  increase  of  £1,663  over  the  previous 
year.  The  improvement  in  the  profits  was  due  both  to  increased 
receipts  and  reduced  expenditure.  The  revenue  from  tramway 
traffic  showed  an  increase  of  £656,  as  compared  with  1908,  and  he 
thought  it  was  a most  satisfactory  feature  that  the  increase  was  not 
due  to  exceptionally  good  weather  during  last  season.  The  weather 
conditions  were,  in  fact,  exceptionally  bad,  especially  during  the 
August  Bank  Holidays,  when  they  dropped  £300  in  their  receipts 
compared  to  the  same  Bank  Holidays  in  1908.  The  revenue  from 
the  sale  of  light  and  power  also  showed  an  increase  of  £398,  equiv- 
alent to  10  per  cent,  in  one  year.  That  they  might  also  look  upon 
with  satisfaction,  as  he  was  informed  that,  owing  to  the  growing 
use  of  metallic-filament  lamps,  most  of  the  electric  supply  com- 
panies, whose  chief  income  was  derived  from  lighting  revenue, 
Bhowed  a falling  off  in  receipts,  while  few  showed  increases.  The 
general  expenses  were  £10,524,  against  £10,688,  a reduction  of 
£164.  This  saving  was  mainly  due  to  the  better  terms  they  obtained 
for  third-party  and  workman’s  compensation  insurances,  and  he 
expected  they  would  be  able  to  effect  a further  reduction  under 
this  head  at  the  next  renewal  period,  if,  as  he  sincerely  hoped,  they 
continued  to  enjoy  the  immunity  from  serious  accidents  with  which 
they  had  been  blessed  for  the  past  four  years.  The  power  station 
expenses  were  £6,003,  against  £6,680  in  the  previous  year,  a saving 
of  £67  / , equal  to  10  per  cent.,  and  at  the  same  time  the  output  of  the 
station  had  increased  from  1,573,074  units  to  1,654,452  units,  being 
an  addition  of  5 per  cent.  This  increased  consumption  of  electric 
current  was  accounted  for  by  the  greater  volume  sold  to  consumers, 
and  to  some  1,400  extra  miles  run  by  the  cars.  The  works  cost  per 
unit  of  electricity  generated  was  '97d.,  and  having  regard  to  the 
character  of  the  lighting  load,  which  was  at  its  maximum  in 
August,  when  the  traction  load  also  reached  its  highest  point,  and 
that  the  railway  carriage  and  town  dues  on  coal  amounted  to 
12s.  3d.  per  ton,  their  electrical  engineer  and  manager,  Mr.  Forde, 
deserved  every  credit  for  the  result.  The  directors  had  again 
waived  half  their  fees,  but  if  the  improved  condition  of 
the  company  continued  during  the  current  year,  they  would 
feel  justified  in  reconsidering  the  question  of  their  fees. 
In  the  report  submitted  last  year,  they  put  before  the 
shareholders  the  urgent  need  for  an  additional  installation 
of  electric  plant,  estimated  to  cost  £7,500,  and  they  had 
since  installed,  at  a cost  of  £6,772,  the  plant  and  cable  exten- 
sions they  then  contemplated.  ThiB  gave  them  all  the  generating 
power  they  were  likely  to  want  for  some  time,  but  the  expenditure 
on  cables  would  have  to  be  added  to  from  time  to  time  in  order 
to  extend  the  business  and  to  get  new  customers  in  roads  and 
districts  not  hitherto  supplied,  wherever  profitable  lighting  or 
power  business  could  be  secured.  Although  they  had  paid  away 
more  than  £6,000  for  this  new  plant,  the  amount  of  their  liability 
on  loan  account  had  only  increased  by  £1,000,  as  they  had  had  the 
balance  in  hand  from  their  improved  profits.  The  position  of  the 
loan  accounts  remained  practically  the  same  as  it  did  last  year, 
the  bankers  having  renewed  the  loanB  on  the  security  of  the  de- 
bentures. It  would  have  been  more  satisfactory  to  the  directors 
to  have  the  debentures  permanently  placed,  though  they  could  not 
procure  the  money  on  such  favourable  interest  terms  as  their 
bankers  charged,  owing  to  the  low  Bank  Rate  prevailing  for  some 
time  past.  It  would  not,  however,  be  in  the  interest  of  the  share- 
holders that  the  debentures  should  be  issued  at  a sacrifice,  and 
they  believed  that  the  value  of  these  securities  must  before  long 
considerably  appreciate.  It  would  be  within  the  recollection  of 
those  shareholders  who  were  present  at  the  meeting  last  year  that 
the  directors  were  subjected  to  some  criticism  on  the  management 
of  the  company,  and  as  to  its  financial  position  in  connection  with 
the  loans.  A resolution  was  then  passed  asking  the  directors  to 
invite  four  gentlemen  named  in  the  resolution  to  confer  with  the 
board  on  the  general  position  of  the  company.  The  directors  in 
accordance  with  that  resolution  lost  no  time  in  inviting  the  gentle- 
men named  to  a conference.  After  this  conference  they  supplied 
them  with  every  information  they  desired,  and  a long  correspond- 
ence and  some  further  conferences  ensued.  The  result  was  a series 
of  recommendations,  some  of  which  they  considered  impracticable 
or  of  doubtful  advantage.  Some  other  recommendations  referred 
to  matters  which  the  directors  had  already  considered,  and  would 
have  been  glad  to  carry  out,  but  they  involved  the  expenditure  of 
money  which  the  directors  had  not  at  their  disposal.  The  subject 
mainly  discussed  at  the  shareholders’  meeting  last  year  was  the 
question  of  the  indebtedness  of  the  company,  and  the  desirability 
of  placing  the  loans  on  a permanent  basis  at  a moderate  rate  of 
interest.  They  accepted  the  suggestion  of  the  shareholders  to  call 
inio  conference  the  gentlemen  named  in  the  resolution  of  the 
meeting,  as  they  knew  them  to  be  connected  with  large  financial 
affairs,  and  they  hoped  that  they  would  be  able  to  give  them 
material  aid  in  the  financial  side  of  the  business.  He 
regretted  to  say,  however,  that  they  got  no  practical  assist- 
ance, or  offer  of  assistance,  in  this  direction.  The  committee  pressed 
very  strongly  on  them  one  of  their  recommendations,  viz.,  that 
the  system  of  electric  supply  to  lighting  consumers  should  be 
changed  from  the  direct  to  the  alternating  current  system,  with  a 
view  to  the  more  extensive  use  of  metallic-filament  lamps. 
Though  the  directors  were  satisfied  that  this  was  not  practicable, 


owing  to  the  large  capital  expenditure  involved,  and  that  even  if 
it  was  practicable,  it  was  not  desirable,  they  yielded  to  the  pres- 
sure of  the  Committee,  and  appointed  Mr.  Sparks,  of  the  County 
of  London  Electric  Supply  Co.,  nominated  by  the  Committee 
themselves,  to  report  on  the  subject.  Mr.  Sparks,  who  was  a 
gentleman  of  the  highest  eminence  in  his  profession,  had  given 
a report  which  in  every  respect  confirmed  the  opinions  previously 
formed  and  expressed  by  the  directors  and  their  engineer  and 
manager,  Mr.  Forde,  on  this  subject.  He  had  received  a com- 
munication from  a shareholder  suggesting  the  adoption  of  jd. 
fares.  It  did  not  appear  that  the  system  had  yet  been  adopted 
anywhere,  and  therefore  it  was  impossible  to  say  how  it  would 
work  out.  The  directors  would  give  the  question  their  best  atten- 
tion, and  consider  whether  or  not  it  was  desirable  to  introduce  the 
system  on  their  lines. 

Mr.  H.  R.  Monks  seconded  the  motion. 

Mr.  C.  Lock,  one  of  the  shareholders’ committee  which  conferred 
with  the  directors,  in  a long  speech  detailed  the  negotiations 
which  he  and  his  colleagues  carried  on  with  the  board,  and  said 
that  they  were  of  opinion  that  a more  energetic  policy  might  be 
adopted  to  the  advantage  of  all  concerned.  He  believed  the  com- 
mittee had  already  done  some  good,  the  results  of  which  were 
reflected  in  the  improved  accounts.  He  was  sorry  that  the  board 
had  not  seen  their  way  to  do  something  in  the  direction  of  placing 
the  heavy  loans  of  the  company  on  a permanent  basis.  The  com- 
mittee were  also  of  opinion  that  the  board  might  be  strengthened 
by  the  addition  of  two  experienced  business  men,  one  of  whom 
should  be  a man  of  local  knowledge  and  influence. 

Mr.  W.  M.  Morphy,  a director,  replying  to  the  criticisms,  said 
he  was  quite  convinced  that  the  directors  were  carrying  on  the 
tramway  in  as  economical  and  efficient  a manner  as  possible,  and 
they  were  not  in  need  of  any  further  assistance  in  that  direction. 
As  to  the  extension  of  the  electric  lighting,  that  had  shown  a sub- 
stantial increase  last  year,  and  metallic-filament  lamps  were  being 
used  on  the  system.  It  would  not  pay  them  to  transform  their 
system  from  the  direct  to  the  alternating  current,  as  recommended 
by  the  committee.  As  to  the  debt  charges,  if  the  company  was  let 
alone  and  it  continued  to  progress  as  it  had  done  last  year,  he 
believed  that  in  a very  short  time  the  debentures  would  be  at  such 
a price  that  they  would  be  able  to  place  them  permanently  with 
the  public. 

The  report  was  then  adopted. 


Shanghai  Electric  Construction  Co.,  Ltd. 

The  report  of  the  directors,  which  was  presented  at  the  third 
annual  general  meeting  held  at  Basildon  House,  E.C.,  on  Thursday 
December  16th,  said  that  a new  scale  of  fares  drawn  up  by  the 
general  manager  was  sanctioned  by  the  Council,  and  came  into 
operation  on  February  1st  last.  As  a condition  of  obtaining  the 
revision  of  fares,  it  was  found  necessary  for  the  company  to  with- 
draw its  claim  for  compensation  for  delay  on  the  part  of  the 
Council  in  supplying  power  and  in  opening  the  bridges  for  traffic. 
Apart  from  the  cost  of  power,  the  operating  expenses  of  the  tram- 
way are  low,  and  compare  favourably  with  those  of  other  systems. 
The  price  fixed  in  the  concession  agreement  for  cost  of  power  was 
based  on  the  estimated  coBt  of  production  at  the  time,  but  the 
actual  cost  has  been  much  lower,  owing  in  great  part  to  the  com- 
pany’s large  demand  for  power.  The  Council  has  consequently 
been  able  to  reduce  the  price  charged  to  the  public,  but  the  old 
rate  is  charged  to  the  company,  notwithstanding  that  it  is  the 
largest  consumer.  In  the  following  statement  of  the  company’s 
traffic  receipts  since  the  opening  of  the  tramways,  the  figures  given 
in  the  first  column  show  the  takings  at  their  nominal  value,  those 


the  difference,  shown  in 
exchange : — 

the  third  colum 

1908. 
Nominal 
value. 
Mex.  $. 

Amount 
realised 
Mex.  i$. 

Loss  by 
exchange 
Mex.  if. 

January.. 

February 





March  (27  days  in  1908) } 
April  . . . , 

May  

115,612 

101,105 

14,407 

June  J 

July  

87,782 

81,962 

6,770 

August 

87,828 

81,792 

6.031 

September 

87,811 

31,612 

6,199 

Ootober 

88,867 

82,870 

6,987 

November 

89,042 

82,847 

6,195 

December 

88,264 

82,258 

6,006 

1909. 

Nominal  Amount  Loss  by 
value,  realised,  exch’ge, 
Mex.sp.  Mex.$,  Mex.  if. 


44,630 
40,726 
42,695 
43,461 
47,900 
41,982 
47,869 
47, 8' 2 
48.279 

50.000 

51.000 


87,122 

82,998 

84,440 

84,684 

87,646 

82,889 

86,986 

87,419 

87,707 

‘38,500 


7,508 

7,728 

8,255 

8,777 

10,254 

9,093 

10,373 

10,893 

10,672 

'11,600 


40,000  m.ooo 


Telegraphed 


About  five-sixths  of  the  fares  are  collected  in  Chinese  copper  and 
Bmall  silver  coins,  on  which  the  loss  by  exchange,  when  converted 
into  Mexican  dollars,  is  now  about  25  per  cent.,  as  against  10  per 
cent,  when  the  tramways  were  opened.  The  balance  of  the  traffic 
revenue  is  from  season  tickets  and  books  of  coupons,  which  are  paid 
for  in  Mexican  dollars.  It  will  be  seen  that  there  has  been  a 
steady  growth  of  traffic,  and  that  notwithstanding  the  increasing 
rate  of  loss  by  exchange,  the  receipts  for  the  nine  months,  from 
March  to  November,  show  a substantial  improvement  in  1909  as 
compared  with  1908.  The  heavy  payments  to  the  Council  for 
power,  royalty  and  road  maintenance  have,  however,  made  serious 
inroads  upon  the  balance  which  would  otherwise  be  at  the  disposal 
of  the  company.  These  matters  have  been  the  subject  of  repre- 
sentations to  the  Council,  and  in.  July  last  a meeting  was  held 
between  sub-committees  of  the  Council  and  of  the  company’s  local 
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board.  It  was  then  arranged  to  convene  a special  meeting  of  rate- 
payers to  consider  a resolution  to  be  brought  forward  on  behalf  of 
the  company,  with  a view  to  improving  the  conditions  under  which 
it  now  works.  The  matter  is  in  course  of  active  negotiation,  but 
the  date  of  the  ratepayers’  meeting  had  not  been  fixed  at  the  time 
of  the  issue  of  this  report.  Arrangements  have  been  made  with 
the  French  Shanghai  Tramway  Co.  for  an  exchange  of  traffic  by 
means  of  through  services  on  certain  routes,  but  this  cannot  be 
carried  into  effect  until  negotiations  between  the  Councils  of  the 
foreign  and  French  settlements  with  regard  to  the  strengthening  or 
rebuilding  of  two  bridges  over  the  Yang-King-Pang  Creek  have 
been  concluded.  It  is  believed  that  the  exchange  of  traffic  will  be 
beneficial  to  both  companies.  Mr.  R.  S.  Portheim,  a director, 
offered  himself  for  re-election. 


At  the  meeting  Sib  Alfred  Dent,  K.C.M.G.,  pwsMed.  In 
moving  the  adoption  of  the  above  report,  he  pointed  out  that  there 
were  no  accounts  to  present,  as  it  had  been  decided  in  future  to 
make  them  up  to  December  31st,  which  would  enable  the  annual 
meeting  to  be  held  about  the  end  of  March.  The  report  gave  the 
approximate  receipts  month  by  month  from  the  opening  of  * e 
tramway  service  in  March,  1908,  until  November  31st  last.  They  had 
suffered  an  enormous  loss  in  exchange,  as  they  had  to  take  fares  in 
depreciated  Chinese  Bilver  and  copper  currency,  which  was  practi- 
cally useless  to  them,  and  sold  daily  at  the  best  price  available  in 
exchange  for  the  standard  Mexican  dollar.  They  managed  to  col- 
lect season  tickets  and  coupons,  which  formed  a small  portion  of 
their  income,  in  Mexican  dollars,  but  the  loss  in  exchange  had  been 
steadily  increasing  during  the  last  two  years,  until  it  now  stood  at 
over  25  per  cent,  on  the  great  bulk  of  their  receipts.  The  Muni- 
cipal Council  recognised  that  depreciation  and.  sanctioned  altera- 
tions in  the  sections  and  increases  on  the  original  fares  named  in 
the  concession,  but  the  improvement  thereby  obtained  had  been 
largely  neutralised  by  the  continued  fall  in  exchange.  1 e 
operating  expenses  were  at  the  rate  of  20  Mexican  cents  per  car- 
mile.  The  statement  of  traffics  was  of  an  encouraging  character  so 
far  as  the  gross  receipts  were  concerned,  and  Bhowed  an  average 
increase  of  more  that  §10,000  per  month  from  July  to  November 
inclusive.  While  that  meant  growth  of  traffic  and  increasing 
popularity  of  the  tramway  service,  it  did  not  represent  in  the  same 
degree  an  accession  to  the  company’s  income,  since  uhe  loss  by 
exchange  had  increased  almost  without  a break  until  the  last  two 
or  three  months,  and  their  effective  takings  had  not  increased  m 
proportion  to  the  work  they  had  done  in  carrying  passengers 
The  expenses  were  lower  now  than  they  were  during  the  first  half 
of  the  year,  and  for  the  four  months  from  July  to  October  they  had 
been  earning  about  §7,000  profit  a month  in  Shanghai,  subject  to 
provision  for  depreciation.  It  was  satisfactory  that  while  they  had 
never  had  to  remit  any  money  to  Shanghai  they  had  recently  received 
a remittance  of  £4,000  from  that  country,  which  considerably  more 
than  recouped  all  the  expenditure  they  had  made  there  outside  the 
works  contract  for  stores  and  other  items  which  formed  part  of  the 
working  expenses.  They  were  asking  for  an  alteration  in  the  con- 
cession under  the  following  heads:  (1)  reduction  in  the  price 
charged  by  the  Council  for  power ; (2)  relief  from  their  present 
obligation  to  maintain  a portion  of  the  roads  traversed  by ^the 
trams;  and  (3)  a substantial  modification  of  the  way  in  which 
the  royalty  was  computed.  As  regarded  the  arrangements  with  the 
French  Co.,  the  general  manager  had  gone  very  fully  into  the 
question,  and  the  agreement  for  mutual  running  powers  was  drawn 
in  a way  which  it  was  believed  would  safeguard  their  interests  and 
secure  to  them  a due  advantage  in  respect  of  the  relatively  denser 
traffics  on  their  system  as  compared  with  that  of  the  French  Co.  The 
payment  to  the  Council  from  the  start  to  the  end  of  September  for 
power,  royalty  and  rdltd  repair,  amounted  to  £20,500,  and  over  the 
Bame  period  the  companv  had  run  2,533,084  car-miles,  and  carried 
14,667,698  passengers.  The  average  number  of  passengers  per 
week,  and  the  receipts  per  car-mile  were  steadily  improving,  whilst 
the  car-mileage  and  consumption  of  power  was  being  reduced,  so 
their  position  was  gathering  strength,  but  they  were  a long  way 
off  any  substantial  surplus  unless  the  payments  to  the  Council  were 
modified. 

Mb.  Emile  Fbaxcqui  seconded  the  motion,  and  the  reprrt  was 
adopted. 


S.P,  Syndicate.  Ltd.  (Suchostawer  Patent  !)• 

AT  the  first  ordinary  general  meeting,  held  at  Winchester  House 
on  December  10th,  the  following  report  by  the  directors  for  the 
period  ending  November  15th,  1909,  was  adopted  : “ The  directors 
are  satisfied  that  you  will  consider  the  report  exceedingly  en- 
couraging in  every  way.  The  syndicate  was  started  on  a provisional 
protection,  supported  by  the  atsurances  of  several  well-known 
tramway  experts  that  the  patent  would  be  granted,  and  that  it 
was  of  practical  application  and  would  prove  to  be  the  most 
efficient  system  of  electric  traction.  The  firBt  step  was  made  when 
a line  was  built  at  Southall,  one-sixth  of  a mile  long,  which  would 
be  used  for  demonstration  purposes,  and  on  which  practical  im- 
provements could  be  worked  out.  This  line  bas  been  in  running 
order  for  about  six  months,  and  works  uniformly  satisfactorily. 
The  line  bas  been  left  standing  on  various  occasions  for  weeks  on 
end  in  all  weathers,  and  has  been  used  at  very  short  notice,  and 
inspected  by  some  of  the  most  experienced  and  critical  engineers 
in  the  country.  Even  when  specially  sent  to  make  destructive 
criticism,  if  possible,  they  have  been  unable  to  do  so.  In  fact,  no 
expert  has  ever  given  an  adverse  opinion  after  inspection.  In  addi- 
tion, four  British  patents  have  been  obtained,  besides  patents  in  the 
United  States,  Canada,  Austria-Hungary  and  India,  and  protections  in 


other  countries.  Various  municipal  authorities  have  thoroughly 
investigated  the  track,  and,  as  the  results  of  the  careful  tests  by 
those  from  Dover,  as  well  as  by  the  experts  sent  by  the  owners  of 
the  Light  Railway  Order  from  Dover  to  St.  Margarets  and  Martin 
Mill,  the  directors  have  made  a provisional  contract  with  tnese 
gentlemen.  Under  this  contract  tne  syndicate  will  construct  five- 
eighths  of  a mile  in  Dover,  and  will  electrify  the  remaining 
44  miles.  The  railway  is  very  strongly  backed,  and  will  certainly 
be  brought  to  a good  paying  condition.  The  first  portion  of  the 
line  will  be  run  in  direct  connection  with  the  tramways  ot  tne 
Dover  Corporation,  and  will  bring  sailors  from  the  jetty  at  which 
they  are  landed  from  the  fleet,  and  the  men  employed  for  the  East 
Cliff  Works  of  Sir  Weetman  Pearson  & Co.  The  directors  are 
negotiating  other  contracts  in  Great  Britain  and  in  other  countries, 
including  Holland,  Mexico,  France  and  Russia,  which  they  hope! to 
be  able  to  obtain  on  advantageous  terms.  One  of  the  directors,  Mr. 
Drummond,  was  recently  in  Canada  and  the  United  States  on  a 
visit  extending  from  the  Atlantic  to  the  Pacific,  and  during  the 
course  of  that  journey  he  had  the  opportunity  of  discussing  the  prin- 
ciples  involved  in  the  system  with  leading  engineers  and  users. 
He  was  able  to  favourably  impress  engineering  friends  with  tne 
advantages  and  economy  of  the  S.P.  system,  and  obtained  reason- 
able business  assurances  of  support  in  New  York,  Chicago,  Toronto, 
Winnipeg,  the  Western  Provinces  of  British  Columbia,  and  the 
various  engineers  at  those  places  are  awaiting  the  development  of 
this  company  to  take  advantage  of  and  use  the  S.P.  system  as  soon 
as  this  company  is  prepared  to  lay  before  them  not  only  the 
detailed  plans  for  the  special  conditions  of  each  place,  but  the 
terms  upon  which  these  are  to  be  fulfilled.  The  shareholders  will 
remember  that  in  view  of  the  very  recent  date  of  the  present 
patents  the  position  has  yet  to  be  made  strong  and  unassailable  m 
thesecountries ; and  although  there  is  time  in  which  to  ensure  the 
company’s  safety,  yet  the  directors  would  urge  upon  the  shareholders 
the  advisability  of  early  action,  quite  apart  from  the  limit  of  time 
at  disposal.  Mr.  Drummond’s  report  to  the  board  is  available 
to  any  shareholder,  and  a copy  of  the  same  can’ be  seen  at  the 
office.  These  successful  results  have  been  achieved  by  the  expendi- 
ture of  only  two-thirds  of  the  working  capital  of  the  syndicate, 
and  it  is  now  necessary  to  make  arrangements  for  the  syndicate  to 
construct  the  Dover  line  and  put  itself  into  a strong  financial 
position.  To  further  this  end  the  directors  trust  that  every  share- 
holder will  make  a special  effort  to  be  present  at  the  meeting. 

The  capital  issued  is  £5,619. 


Stock  Exchange  Notices.— The  Committee  have 

appointed  special  settling  days  as  under : 

United  River  Plate  Telephone  Co.  farther  issue  of  80,000  ordinary  shares  of 
£5  each,  fully  and  partly  (£3)  paid,  Nos.  120, °°1  to  150  000  Chese  are  aUo  *°  he 

officially  quoted) ; Para  Electric  Railways  and  Lighting  Co.,  £700^000  5 per 


Application  has  been  made  to  the  Committee  to  appoint  a 
special  settling  day  in  and  to  grant  a quotation  to 
New  York  Telephone  Co.,  Scrip,  fully-paid,  for  £2,000,000  4*  percent,  first 
and  general  mortgage  31-year  bonds  (London  issue). 


Prospectuses. — Keralci  Rubber  Co .,  Ltd. — 12.000  shares 

out  of  an  issue  of  33,000  shares  of  £1  each  have  been  offered  to  the 
public  this  week. 

Premier  Re-Forming  Co.,  Ltd,  Rubber  Manufacturers.  This  com- 
pany has  lately  offered  for  subscription  100,000  shares  of  £1  each. 
It  has  been  formed  to  acquire  the  British  patent,  provisional  pro- 
tection for  an  improvement,  and  the  secrets  in  connection  with  a 
process  of  manufacturing  within  the  United  Kingdom,  rubber 
articles  of  every  description  from  waste  rubber,  indistinguishable 
from  ordinary  rubber  articles. 


/Y/,.,4/,  7?-»/ hh/for  TP.utnfpq  T ,1  (1.  — A T\ 


o non  aViarpa  n# 


have  been  offered  at  par. 

The  Bradwall  (F.M.S.)  Rubber  Estate,  Ltd.— 45,000  shares  of  £1 
each  have  been  offered  for  subscription  at  par. 


Malacca  Rubber  Plantations,  Ltd.— An  interim  divi- 
dend of  10  per  cent,  is  to  be  paid  on  .January  1st  for  the  year  1909 
on  the  ordinary  and  preference  shares.  It  is  Btated  that  the  net 
profits  are  estimated  at  £75.000. 


Berlin  Telephone  Co. — According  to  a financial  daily, 

a dividend  of  11  per  cent,  is  to  be  paid  for  the  financial  year  just 
closed.  The  report  states  that  orders  from  home  and  abroad  are 
abundant. 


Continental  Notes.  — Belgium.  — La  Compagnie 

d’Electrieit6  d’lxelles  et  Extensions,  of  Ixelles,  Brussels,  reports 
a profit  for  the  last  financial  year  of  £3,948. 

France.— The  balance  sheet  of  the  Compagnie  Gbnerale 
d’Electricitd,  of  Paris,  for  the  last  financial  year  shows  a net  profit 
of  £95,365,  as  compared  with  only  £90,914  in  the  preceding  12 
months.  A dividend  of  30  francs  per  share  is  being  declared. 

Swnv.&BLAND.— The  Oerlikon  Akkumulatorfabrik  Geeellschaft, 
or  Zurich,  is  increasing  its  capital  from  £22,000  to  £48,000.  . 

Germany. — A company  has  just  been  formed  at  Ludwigsburg 
with  a capital  of  £125,000,  and  the  title  Die  Electricitatswerk 
Beihingen,  Bleidelsheim  Gesellschaft,  to  establish  a large  central 
electricity  generating  station  for  the  supply  of  current  for  lighting 
and  power  purposes  in  the  town  and  district  of  Ludwigsburg.  The 
Felten-Guilleaume-Lahmeyer  Co.,  of  Frankfort,  is  interested  in  the 
new  undertaking. 
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MARKET  QUOTATIONS. 


STOCKS  AND  SHARES. 


Wednesday,  December  22nd. 


CHEMICALS,  &c. 


a Acid,  Hydrochloric  ..  per  cwt. 

a „ Nitric  . . 
a „ Oxalic 
a „ Sulphuric 
a Ammoniac,  Sal 

a Ammonia,  Muriate  (crystal)  ..  per  ton 


casks 


a Bleaching  powder  .. 
a Bisulphide  of  Carbon 

a Borax 

a Ferro-Silicon  (50  %) 
a Copper  Sulphate  . . 
a Lead,  Nitrate 

a „ White  Sugar 

a „ Peroxide 

a Methylated  Spirit  . . 
a Potassium,  Bichromate,  in 
a Potash,  Caustic  (75/80  %) 
a „ Chlorate  . . 
a „ Perchlorate 
a Potassium,  Cyanide 
a Shellac 

a Sulphate  of  Magnesia 
a Sulphur,  Sublimed  Flowers 
a „ Recovered 

a „ Lump 

a Soda,  Caustic  (white  70  % 
a „ Chlorate 

a Crystals 

a Sodium  Bichromate,  casks 
a „ Cyanide  (basis  100  %) 

METALS,  &c. 

b Aluminium  Ingots,  in  ton  lots  . . 
b „ Wire,  in  ton  lots  . . 

b „ Sheet,  in  ton  lots  . . 

p Babbitt's  metal  ingots 
c Brass  (rolled  metal  2"  to  12"  basis) 

c „ Tube  (brazed) 

c „ „ (solid  drawn) 

c „ Wire,  basis 

c Copper  Tunes  (brazed)  .. 
c „ ,,  (solid  drawn 

g „ Bars  (best  selected) 

g „ Sheet  

g „ Rod 

e „ (Electrolytic)  Bars 

e >•  „ Sheets  „ 

e ii  H Rod 

e n „ H.C.  Wire 

/ Ebonite  Rod  

/ „ Sheet  

a German  Silver  Wire 

h Gutta-percha,  fine 

b India-rubber,  Para  fine  . . . . 

! Iron  Pig  (Cleveland  warrants)  . . 
/ „ Wire,  galv.  No.  8,  P.O.  qual. 
g Lead,  English  Ingot 
mManganin  Wire  No.  28  .. 

Mercury  ..  

d Mica  (in  original  cases)  small  . . 
J n I,  „ medium 

d ii  ii  „ large  . . 

p Phosphor  Bronze,  plain  castings: 
P H i,  rolled  bars  4 rods 

P ii  „ rolled  strip  & sheet 

o Platinum  

e Silicium  Bronze  Wire  . . . ! 

r Steel  Magnet,  in  bars 
g Tin,  Block  (English) 
n „ Wire,  Nos.  1 to  16  .. 
p White  Anti-friction  Metals: — 

“ White  Ant”  brand  .. 
k Zinc,  Sh’t  (Vieille  Montagnebnd.) 


per  gal. 
per  lb. 
per  ton 
per  lb. 


per  cwt. 
per  ton 


per  lb. 
per  ton 
per  lb. 


per  ton 
per  lb. 

(per  ton 

per”lb. 

per  ton 


per  lb. 
per  bot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

per  lb. 

per  ton 


Latest 

Price. 


6 /■ 
22/- 
28/- 
6/6 
42/- 
£29 
£30 
£5  10 
£18 
£16 
£10  10 
£18  10 
£28  10 
£23  10 
£32 
2/6 
S/,d. 
£20 
3£d. 
3r/d. 
7d. 
75/- 
£4  10 
£6  10 
£5  10 
£5 
£11 
8|d. 
£3  5 
3d. 
7d. 


£75 

£112 

£120 

7|d. 

9d. 

7fd, 

6^d. 

9d. 

9d. 
£13 
£73 
£73 
£61 
£77 
£65  10 
7?d. 
3/3 

si- 

ne 

6/6  to  6/6 
7/61 
51/6 
£14 
£13  10 
6/6 
£9  14 
6d.  to  Is. 
2/6  to  4/- 
4/6  to  8/6 


120/- 

»d. 

£55 

£151  10  to  £152 

1/10 


£27 


Fortnight’s 
Inc.  or  Dec. 


nc. 

nc. 


£1  inc. 
£1  inc. 
£1  inc. 


ljd.  inc. 
HJd.  inc. 

5/-  inc. 

2/-  dec. 


variable. 
£8  10  inc. 


a G.  Boor  & Co. 
b The  British  Aluminium  Co.,  Ltd, 
c Thos.  Bolton  4 Sons,  Ltd. 
d F.  Wiggins  4 Sons. 
e Frederick  Smith  4 Co. 

/ India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 
g James  4 Shakspeare, 


Quotations  supplied  by— 


b Edward  Till  4 Co. 

/ Bolling  & Lowe. 
k Morris  Ashby,  Ltd. 

/ Riohard  Johnson  4 Nephew,  Ltd. 
m W.  T.  Glover  4 Co.,  Ltd. 
a P.  Ormiston  4 Sons, 
o Johnson,  Matthey  & Co.,  Ltd. 
r W,  F,  Dennis  4 Co. 


Companies  to  be  StruekOffthe  Register.— Thefollow- 

ing  are  to  be  struck  off  the  regi  iter,  and  accordingly  dissolved, 
unless  cause  is  shown  to  the  contrary  within  three  mouths : — 
Eleotrlcal  Bleaohing  Co.,  Ltd. 

Eleotrioal  Regulating  4 Lighting  Syndicate,  Ltd. 

Electrical  Supplies,  Rubber  4 Ebonite  Co.,  Ltd. 

Eleotrio  Lamp  Regenerating  Co.,  Ltd. 

Eleotrio  Railways  Co.,  Ltd. 

Electro-Voelker  Syndicate,  Ltd. 

Hlllgrove  4 Armidale  Elaotrlcal  Corporation,  Ltd. 

MoGuire  Manufacturing  Co.,  Ltd. 

Meyra  Eleotrio  Co,,  Ltd. 

Canadian  General  Electric  Co. — The  directors  have 

declared  a dividend  of  1J  per  cent,  on  the  common  stock  for  the 
three  months  to  the  31st  inst.,  being  at  the  rate  of  7 per  cent,  per 
annum. 

Oriental  Telephone  and  Electric  Co.,  Ltd.— The 

register  of  transfers  of  4 per  cent.  Redeemable  debenture  stock  is 
closed  from  December  18th  to  31st  inst.,  both  days  inclusive,  for 
the  preparation  of  warrants  for  the  half-yearly  interest  due 
January  1st,  1910, 


Tuesday  Afternoon, 

Notwit  ^standing  the  holiday  influences  that  make  for  restraint 
of  Stock  Exchange  business,  there  is  a reasonable,  unseasonable 
amount  of  activity  in  various  sections  round  the  House,  and  the 
electrical  departments  are  by  no  means  left  oit  in  the  effd.  It  is 
recognised  that  money  will  become  cheaper  in  the  New  Year,  and 
as  usual,  the  Stock  Exchange  looks  forward  with  gay  optimism  to 
a good  time  coming,  after  the  turn  of  the  twelvemonth.  Invest- 
ment securities  are  not  easy  to  buy  at  low  prices,  and  speculation 
esp  scially  in  rubber  shares,  is  tolerably  active,  although  trade  will] 
of  course,  diminish  each  day  nearer  the  holidays. 

The  death  of  King  Leopold  lead  to  a slight  feeling  of  appre- 
hension amongst  certain  of  the  Canadian-Mexican  descriptions, 
which  are  held  to  a considerable  extent  in  Belgium.  It  quickly 
became  apparent  that  the  Belgian  proprietors  were  not  to  be  forced 
into  selling  by  the  death  of  their  ruler,  and  accordingly,  the  little 
6pasm  of  weakness  passed  away  without  having  much  effect. 

In  the  Home  Railway  market  there  has  been  a resumption  of 
the  bstter  tone,  after  some  dulness  at  the  latter  end  of  last  week. 
Very  fitfully  the  market  begins  to  attract  public  interest  and 
public  purchases.  Brighton  Deferred  stock  is  Btrong  on  the  success 
of  the  electrified  11  Elevated  ” section.  Metropolitans  have 
hardened  on  account  of  dividend  prospects,  and  the  steady 
progress  of  the  Metropolitan  District  encourages  buying  on  the 
part  of  those  who  like  a gamble  in  Home  Rails.  It  would  appear, 
however,  as  though  there  were  some  kind  of  a “tap”  running  in 
the  case  of  Districts,  and  on  balance  the  Ordinary  stock  shows  no 
change.  Underground  Electric  Railways  Income  bonds  are  2 
points  higher,  and  in  spite  of  the  rise  they  have  experiencsd  sines 
their  speculative  attractions  were  commented  upon  in  this  column, 
as  a speculation  they  still  look  not  too  dear. 

City  and  South  London  Ordinary  rose  1.  Central  London’s 
are  each  a point  higher.  London  United  Tramways  Preference 
at  45s.  show  a 5s.  fall. 

Dealers  in  the  Electricity  Supply  market  report  their  depart- 
ment as  “ firm,”  but  Westminsters  are  the  only  shares  in  the  list 
to  have  any  advance  to  their  credit.  Other  London  shares  are 

easier  where  changes  have  occurred.  Charing  Cross  Preference 
and  the  “City  Undertaking”  shares  are  lower.  Smithfields  again 
receded  after  their  sharp  rise.  Edmundson’s  Preference  lost  their 
gain  of  last  week,  and  Newcastle-on-Tyne  shares  are  easier.  The 
new  Rosario  Electric  issue  went  extremely  well,  and  the  price  is 
15s.  premium. 

Mexican  Light  and  Power  Common  stock  is  1J  points  down, 
thanks  to  the  Belgian  business ; Mexico  Trams  are  down  and  the 
5 per  cent,  bonds  are  i to  the  good.  Rio  Trams  at  92  are  1 lower. 
Sao  Paulo  remains  at  153^.  The  strongest  section  in  the  tramway 
market  is  that  for  Anglo- Argentine  issues,  both  classes  of  Preference 
shares  and  the  4 per  cent.  Debenture  stock  being  again  better,  on 
steady  buying  on  behalf  of  investors.  British  Columbia  Deferred 
and  Preference  stocks  are  each  up  a point. 

The  principal  movement  in  the  telegraph  market  has  been  a fall 
of  10s.  in  Great  Northern  shares,  it  being  stated  that  the  Govern- 
ments of  Great  Britain  and  Norway  will  take  over  one  of  the 
company’s  cables  in  about  a year’s  time,  The  market  is  somewhat 
perplexed  as  to  what  the  precise  effect  of  this  step  is  likely  to  be, 
and  motives  of  prudence  rather  than  those  of  selling  have  led  to 
the  price  being  reduced.  Anglo-American  Telegraph  Deferred  has 
see-sawed  a little,  but  on  balance  the  change  is  no  more  than  $ 
up.  Eastern  Telegraph  stocks  are  strong. 

American  Telephone  and  Telegraph  capital  stock  fell  a point ; 
the  company  has  declared  a quarterly  dividend  of  2 per  cent. 
National  Telephones  are  better.  Mackay  Companies’  Common  and 
Preference  stocks  have  moved  in  opposite  directions.  Marconi’s 
are  unaltered  at  lls.  3d.  middle. 

Castner-Kellner  Bhares  again  improved,  and  Telegraph  Construc- 
tions regained  their  deoline  of  a week  ago.  Rubber  shares  are  the 
main  objects  of  interest  in  the  Industrial  section.  The  market  in 
these  is  strong  once  more,  and  the  recent  weakness  caused  by  the 
result  of  the  last  fortnightly  sales  has  disappeared.  Holders  can 
now  make  quite  sure  that  their  shares  will  in  no  way  disturb  a 
Merry  Christmas. 


Blackpool,  St.  Annes  and  Lytliara  Tramways  Co., 

Ltd. — The  annual  meeting  was  held  at  the  beginning  of  last  week 
at  Blackpool.  Although  at  the  beginning  of  September  there  was  a 
slight  decrease  on  the  year’s  receipts,  the  increase  on  the  total  year’s 
revenue  amounted  to  £2,299,  which  was  largely  due  to  the 
aviation  meeting.  Mr.  Blare  was  re-elected  a director  of  the 
company. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIES, 


TELEGRAPH  AND  TELEPHOKE  COMPANIES. 


Present 

IeBoe, 


35.000 
186,700 

1181.651.400 
168,000,000 

668,460 

8,220,770 

8,220,770 

47,725 

44.000 
9,481,860 

16.000 

6,000 

12,981 

6,000 

80,000 

60,710! 

48,600 

4.000. 000 

2.000. 000 

1,896,706 

800,000 

752,400 

200,000! 

181,127 

181,127 

160,000 

10,000 

17,000 

141.880.400 
$50,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,726,000 

16,000 

15.000 
260,000 

2,000,000 

1,988,693 

179,813 

60.000 
99,100 
99,400 
11,839! 

145,955 

3,042 

120,000 

40,000 

80,008 

160,000 

907,980 

800,000 

88,821 

84,668 

4,669 

80,000! 


HiUB 


Amazon  Telegraph  Oo.’s  shares,  Nos.  1 to  98,000 
Do.  do.  6 % Debs.,  Nob.  1 to  1,260  Bed, 
Amerioan  Telephone  & Telegraph,  Cap.  Stook  .. 

( Do.  Oollat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
{ 68,001  to  78,000/ 

Anglo-Amerioan  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred 

Anglo-Portugnese  Tel.,  6 % Mort.  Deb.  Btook  Red. 
Chili  Telephone,  Nob.  1 to  44,000  ..  . . ■ > 

Commercial  Cable,  Sting.  600  year  4%  Deb.  Sk.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direot  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cam.  Pref. 

Do.  do.  4J  % Deba. 

Direot  United  Btates  Cable  • • 

Direot  W.  India  Cable,  41  % Reg.  Deb.,  1 to  1,900,  B. 

Eastern  Telegraph,  Ord.  Stook 

Do.  81  % Pref.  8took 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

f East.  & S.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius { 
\ Snb.)  1 to  8,000  I 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen., 
f Halifax  and  Bermudas  Cable,  41  % 1st  Mort 
Debs.,  within  Nos,  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common 

Do.  do.  4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord.  .. 

Do.  do.  do.  6 % Pref, 

National  Telephone,  Pref.  Stook  ..  .. 

Do.  do.  Del.  Stook  ..  .. 

Do.  do.  6 % Cum.  1st.  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do.  6 % Non-oum.  8rd  P.,1  to  260,000 

Do.  do.  81  % Deb.  Stook  Red. 

Do.  do.  4 % Deb.  Stook  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red,  Deb.  Stook 

Pacific  & European  Tel.,  4 % Guar.  Deb?.,  1 to  1,000 

Reuter's  •• 

Telephone  Co.  of  Egypt,  41  % Deb.  Red,  .. 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6 % Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  68,008 
Do,  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Sub.  Tel, 
Western  Telegraph,  Ltd.,  Nos.  1 to  207,930..  .. 

Do.  do.  4 % Deb.  Stook  Red.  .. 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800  .. 


Stook 

or 

Share. 


Dividends  for  the  last 
four  years. 


1906. 

1906. 

1907. 

10 

Nil 

Nil  ! 

Nil 

100 

5 % 

6 % 

6 % 

$100 

74% 

8 % 

8 % 

$1000 

* % 

4 % 

4 % 

Stook 

Bi% 

B*% 

84% 

Stook 

Stook 

6 <4 

b 

l 

6 % 
lf% 

6 % 

1 % 

100 

6 3 

b 

6 % 

6 % 

6 

8 9 

b 

8 % 

8 % 

Stock 

4 3 

6 

4 % 

4 % 

10 

6 ‘ 

b 

6 % 

6 % 

10 

10  8 

b 

10  % 

10  % 

6 

4 9 

b 

4 % 

4 % 

5 

10  9 

b 

10  % 

10  % 

60 

449 

b 

44% 

44% 

20 

4i9 

b 

4|% 

4i% 

100 

4° 

b 

44% 

44% 

Stook 

7 “ 

b 

7 % 

7 % 

100 

84° 

b 

84% 

84% 

Stock 

4 “ 

f. 

4 % 

4 % 

10 

7 0 

b 

7 % 

7 % 

Stook 

i 5 

b 

4 % 

4 % 

26 

4 % 

4 % 

4 % 

10 

64° 

64% 

64% 

10 

6 <* 

6 % 

6 % 

10 

24  c 

20  % 

20  % 

100 

44% 

44% 

44% 

26 

18  % 

18  % 

18  % 

$100 

2 % 

84% 

4 % 

$100 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

1 

6 0 

6 % 

6 % 

1 

6 c 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

10 

6 % 

6 % 

6 % 

6 

6 c 

b 

6 % 

b % 

Stook 

B4C 

b 

84% 

84% 

100 

4 % 

4 % 

4 % 

1 

7 % 

7 % 

8 % 

1 

6 % 

6 % 

6 % 

100 

4 % 

4 % 

4 % 

10 

4 % 

4 % 

4 % 

8 

6 % 

6 % 

6 % 

100 

44% 

44% 

44% 

Cert. 

6 % 

6 % 

6 % 

6 

8 % 

8 % 

8 % 

5 

6 % 

6 % 

6 % 

24 

Nil 

24% 

24% 

100 

4 % 

4 % 

4 % 

10 

7 % 

7 % 

7 % 

100 

4 % 

4 % 

4 % 

10 

Nil 

Nil 

Nil 

10 

10 

8 % 
Nil 

6 % 
£2  6 

100 

6 % 

6 % 

6 % 

Business  done 
week  ended 

Dec.  21st, 

1909. 

Rise  + 
or 

Fall  — 

Present 

Yield 

per  cent. 

Highest! 

jowest. 

£ 8.  d. 

Nil. 

4 17  1 
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—1 

6 9 0 

, , 

4 1 8 

6 8 4 
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100J 
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21 A 

+ & 

1 16  0 

4 17  1 
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5 14  8 
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135? 
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4 0 6 
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102 

8 16  11 
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HR 

. X 

6 14  a 

103 

3 16  11 

, . 

, . 

. , 

8 18  6 

10ft 

6 7 0 

lSr'e 
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4 7 8 
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- 4 

5 18  0 

. , 

4 8 8 
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7 1 6 

-2 

4 4 3 

•• 

+ 2 

6 0 0 

N 1 

6 8 0 

6 6 8 

107? 

107 

6 11  1 

1231 

1231 

+ i 

4 16  0 

6 9 1 

6 10  4 

5ft 

+ A 

4 8 7 

99 

+ 4 

8 9 8 

1024 

+ 4 

8 18  1 

6 5 9 

4 14  9 

+ 4 

4 9 11 

8 18  6 

4 18  9 

4 7 10 

4 7 5 

7ft 

7 
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4 6 a 

3 16  4 

B 18  6 

13fS 
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6 0 0 

1044 

8 16  2 
Nil 

6 9 9 
6 13  4 

4 16  2 

a ■»'« 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


640.000 

600.000 
978,280 
832,387 
sBOjOOO 
100,000 

60,000  ! 
60,000  ! 
40,100 
12,897  ! 
124,400 
600,000 
400,000 

400.000 

233.000 
212,600 
188,801 
161,487 

1,478,668 

628,936 

100.000 
100,000 
600,000 
904,940! 

400.000 
1,618,868 

60,000 

60,000 

140,976 

200.000 
126,000! 
126,000! 
187,610 

46,804 

860,000 

86,000 

40.000 
800,000 
491,222 
460,000 
210,168 

1,890  690 
554,656 
654,655 
1,480,000 

85.000 
100.0C0I 


I Anglo-Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 
1 640,000  r 

Do.  6 % 2nd  Pref.,  800,001  to  1,300,000 
Do.  4 % Deb.  Stock 
Auckland  E.  Trams,  6 % 1st  Mort.  Deb.  Stook 

Babe  ook  & Wilcox,  1 to  630,000 

Do.  do.  6 % Cum.  Pref.,  1 to  100,000 
British  Aluminium,  Ord.,  1 to  40,000  . . 

Do.  do.  7 % Cum.  Pref 

Do.  do,  “ A " 6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  6^  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  Stock  

Do.  6 % Cum.  Perp.  Pref.  Stock  .. 

Do.  4*  % 1st  Mort.  Debs.,  1 to  6,260  . . 

Do.  4j  % Vancouver  Power  Debs.,  1 to  2,200 

British  Eleotno  Traction  

Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  4A  % 2nd  Deb.  Stock  Re 

British  Insulated  and  Helsby  Cables 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  4J%  1st  Mort.  Deb.  Red. 

British  Thomson-Honston  44%  1st  Mort.  Debs. 

I British  Westinghouse  6 % Pref.,  1 to  200,000  and  \ 
1 275,001  to  75,000/ 

Do.  do.  4%  Mort.  Deb.  Stock 

tBrowett,  Lindley  & Co.,  Ord 

t Do.  do.  6 % Cum.  Pref.  . . 

Brush  Eleotrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  . . 

Do.  do.  44  % Perp.  Deb.  Stock 

Do.  do.  4 4 % Perp.  2nd  Deb.  Stook 

Calcutta  Trams,  1 to  187,610 

Do.  6%  Cum.  Pref.,  Nob.  1 to  29,880 

Do.  44%  1st  Deb.  Stock..  .. 

Callender’s  Cable  Construction  shares  .. 

Do.  do.  6 % Cum.  Pref 

Do.  do.  44  % 1st  Mort,  Deb.  Btook  Re 

Cape  E.  Trams.,  1 to  491,222  ..  ..  .. 

Castner-Kellner  Alkali,  1 to  460,000  .. 

Do.  do.  44  % 1st  Mort.  Deb.  Stock 

Central  London  Railway,  Ord.  Stock . . 

Do.  do.  4 % Pref.  Stock  .. 

Do.  do.  Def.  do.  .. 

City  and  Bouth  London  Railway  ..  .. 

Crompton  A Co.,  Nos.  1 to  66,000  ..  .. 

1 Do.  6 % 1st  Mort.  Reg.  Debt.,  1 to 

4 cum  nf  AIM.  and  001  tn  11.00*  of  AM  Red. 
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6 

, . 
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4 % 

LUO 

6 % 

6 % 
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20  % 

20  % 

20  % 

20  % 

1 

6 % 

6 % 

6 % 

6 % 

6 

7 % 

7 % 

7 % 

Nil 

6 

7 % 

7 % 

7 % 

34% 

6 

6 % 

6 % 

6 % 

6 % 

6 

4 % 

4 % 

4 % 

2 % 

100 

54% 

54% 

54% 

100 

6 % 

6 % 

8 % 

8 % 

100 

6 % 

6 % 

6 % 

6 % 

100 

6 % 

6 % 

6 % 

6 % 

40 

44% 

44% 

44% 

100 

4?% 

*3% 

44% 

44% 

10 

8 % 

Nil 

Nil 

Nil 

10 

6 % 

6 % 

8 % 

14% 

Stook 

6 % 

5 % 

6 % 

b % 

100 

44% 

44% 

44% 

44% 

6 

8 % 

10  % 

10  % 

10  % 

6 

6 % 

6 % 

6 % 

6 % 

100 

44% 

44% 

44% 

44% 

100 

4S% 

44% 

44% 

44% 

6 

Nil 

Nil 

Nil 

Nil 

100 

4 % 

4 % 

4 % 

4 % 

1 

Nil 

Nil 

Nil 

Nil 

1 

Nil 

Nil 

Nil 

Nil 

2 

24% 

Nil 

Nil 

Nil 

2 

6 % 

Nil 

Nil 

Nil 

Stock 

44% 

M% 

44% 

44% 

Stock 

44% 

44% 

44% 

44% 

6 

8 % 

8 % 

6 % 

44% 

6 

6 % 

6 % 

6 % 

5 % 

100 

44% 

44% 

44% 

44% 

6 

15  % 

16  % 

16  % 

15  % 

6 

6 % 

6 % 

5 % 

Stook 

44% 

44% 

44% 

44% 

1 

NiT 

Nil 

Nil 

Nil 

1 

6 % 

8 % 

12  % 

124% 

100 

44% 

44% 

44% 

4 % 

Stock 

4 % 

8 % 

3i% 

Stock 

4 % 

4 % 

4 % 

Stock 

4 % 

4 % 

2 % 

24% 

Stook 

li% 

24% 

2*% 

14% 

8 

24% 

6 % 

6 % 

Nil 

•• 

5 % 

* % 

6 % 

6 % 

44-  4? 

4 8 44 

95/- 

93/1J 

+ 4 

6 2 7 

44-  44 

48-  48 

90/74 

88/9 

+ h 

6 8 1 

914-93 

92  - 934 

931 

924 

+ h 

4 5 7 

104  —107 

104  —107 

4 13  (1 

4g-  4? 

48-  43 

93/9 

92/6 

4 3 9 

1ft-  I ft 

4-  1 

ll* — 

i-  1 

8 19  2 
Nil 

it—  24 

IS-  24 

7 15  0 

34-  31 

31-  H 

7 10  11 

21—  34 

24-  3i 

+ i 

5 11  1 

96  — 99 

97  -100 

5 JO  0 

138  — 142  xd 

133  -143 

i-iU 

iii 

+ 1 

5 n 4 

121  —125 

121  —125 

1224 

4 16  9 

107  —no 

108  —111 

no? 

+ i 

4 10  1 

102  —104 

102  -104 

4 6 7 

102  —105 

102  —105 

4 6 2 

a-  1 

28-3 

8-  1 

Nil 

28—  8 

55/74 

5 0 0 

84  — 87 

84  — 87 

B 14  11 

60  - 65 

60  — 65 

62 

61? 

7 10  0 

7—74 

7—74 

6 18  4 

61- 

61-  68 

6i3 

. . 

4 10  7 

103  -106 

103  -106 

4 4 11 

89  — 94 

89  — 94 

• • 

4 16  9 

8-  8 

1-  8 

Nil 

48  — 52 

48  — 52 

50? 

501 

7 18  10 

M 

ft-  +4 

.. 

.. 

Nil 

14/6  to  16/6 

14/6  to  15/6 

• • 

Nil 

6 — 4 

0 - 4 

. . 

, . 

Nil 

0 — A 

0 - 4 

Nil 

41  — 46 

41  — 46 

9 16  8 

27  — 81 

27  — 31 

14  10  2 

44-  5 

44-  5 

. . 

4 10  0 

4 i—  6 

4J-  5 

97/6 

95/74 

5 0 0 

101  —104 

101  —104 

1024 

4 6 7 

10  — 102 

10  — 10? 

6 19  4 

61-  68 

61-  68 

4 8 11 

106  -107 

106-107 

. . 

4 4 1 

\ trt — t 7n 

49/ 

46/- 

Nil 

21-  2 

\ 2ft-  2* 

+ 

6 ‘2  0 

105  —10 

— 109 

3 14  1 

62  — ( 

68  - 65 

+ i 

5 0 0 

84  — l 

, 85  — 87 

66 

85g 

+ i 

4 12  0 

44  — 46 

/ 45  - 47 

+ 1 

6 0 5 

81  — 

82  - 811 

£24 

31? 

+ 1 

4 10  0 

4- 

4-  1 

Nil 

90  - 

90  — 98 

•• 

•• 

6 7 6 

Unless  otherwise  stated,  all  shares  are  fully  paid. 
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SHARE  LIST  OP  ELECTRICAL  COMPANIE S.  —(Oontintud.) 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES.  —(Uaniit%u*d) 


Present 

Issue, 

HAMB. 

Btook 

or 

Bhare. 

Dividends  for  the 
last  fonr  years. 

Closing 

Quotations 

Dee.  14th. 

Closing 

Quotations 

Deo.  21st. 

Business  done 
week  ended 

Dec.  21st,  1909. 

Rise  + 
or 

Fall  — 

Press  nt 
Yield 
per  cent. 

180,000 

Diok,  Kerr  & Co.,  I to  260,000  

♦ 

1 

1906. 
10  % 

1906. 
10  % 

1907. 
10  % 

1908. 

6 f° 
6 % 

1 - 14 

1 - 14 

Highest 

Lowest. 

A s.  dr 

600 

B06.000 

Do.  do.  6 % Cum.  Pref.,  1 to  806,008 

1 

6 % 

6 % 

6 % 

1^-  1* 

271,030 

Do.  do,  44  % Deb.  Stook 

100 

44% 

44% 

44% 

44% 

100  -103 

100  —108 

4 7 5 

60,000 

Dublin  United  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6 % 

6 % 

6 % 

6 % 

12|—  18f 

12?—  18? 

4 7 8 

99,261 

Edison  & Swan  Utd.,  11 A ’’  shs.,  458  pd.,  1 to  99,261 

6 

41% 

44% 

24% 

Nil 

^CCHC 

1 1 

Nil 

17,189 

Do.  " A ” shareB,  01—017,189  . . 

6 

4l% 

44% 

24% 

Nil 

1 — 14 

Nil 

807,895 

Do.  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

66  - 71 

66  — 71 

6 12  I 

67,720 

Do.  6 % 2nd  Deb.  Stock  Prov.  Certs,  all  pd. 

100 

6 % 

6 % 

6 % 

6 % 

81  — 84 

81  — 81 

6 19  I 

112,100 

Eleotrio  Construction,  1 to  112, 100  , 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

NU 

NiT 

Nil 

Nil 

Nil 

81,890 

2 

7 % 

7 % 

7 %' 

7 % 

14-  1| 

14-  l| 

10  i 0 

96,000 

General  Eleotrio  Co.  (1900),  6 % Cum.  Pref. 

10 

6 % 

6 % 

6 % 

5 % 

8 - 84 

8-84 

5 17  8 

2 0,000 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

83  — 87 

83  — 87 

4 12  0 

18,000 

Gt.  N.  & City  Rail.  Pref.  Ord.  “ A ’’  4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

a-  i 

8-  l 

Nil 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 

Do.  <Jo.  5 % Mort.  Debs. 

Henley’s  (W.  T.),  Telegraph  Works,  Ord 

10 

7 % 

7 % 

7 % 

10i—  102 

lot—  10i 

6 10  8 

80,000 

100 

5 % 

b % 

5 % 

6 % 

102  —1031 

102  —103 

4 16  10 

40,000 

6 

16% 

16  % 

16% 

15  % 

12  — 121 

12  — 12? 

5 17  8 

40,000 

Do.  do.  44%  Pref 

Do.  do.  44  % Mort.  Deb.  Stook 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

6 

44% 

44% 

44% 

44% 

5 - 6| 

4 3 9 

160,000 

Stook 

44% 

44% 

44% 

44% 

104  —106 

104  -106 

4 4 11 

50,000 

10 

10% 

10  % 

10  % 

10  % 

15f—  164 

16?-  164 

168 

6 13 

87,600 

(Liverpool  Overhead  Railway,  Ord 

10 

Nil 

Nil 

4% 

Nil 

1-  i 

i-  I 

Nil 

10,000 

t Do.  do.  Pref.,  fully  paid  .. 

10 

5 % 

6 % 

6 % 

5 % 

4b-  5 

4.4-  5 

10  0 0 

600,070 

London  United  Trams.  (1901),  1 to  50,007  .. 

10 

3 % 

8 % 

8 % 

Nil 

14-  24 

14-  24 

Nil 

899,980 

Do.  do.  60,008  to  100,000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

10 

8 % 

8 % 

8 % 

Nil 

44-  2i 

14-  24 

Nil 

126,000 

10 

6 % 

6 % 

6 % 

3|% 

2J-  2J 

2 - 24 

41/3 

\ 

15  0 0 

1,649,980 

Do.  do,  4 % 1st  Mort.  Deb.  Stock  .. 

100 

4 % 

4 % 

% 

4 % 

62  — 65 

61  — 64 

— 1 

8 5 0 

b.782,062 

Metropolitan  Consolidated  

100 

21% 

1 % 

4% 

4% 

384-  89 

894-  40 

394 

39 

+ 1 

15  0 

2,640,914 

Do.  Surplus  Lands 

100 

21% 

2|% 

2|% 

66  — 68 

66  — 68 

674 

661 

4 0 H 

B, 286, 000 

Do.  Distriot „ 

100 

Nil 

Nil 

Nil 

Nil 

171-  181 

17?-  181 

18 

17? 

Nil 

891,887 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

41-  U 
A-  * 

6 10  11 

814,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

Nil 

600,000 

Do,  do,  6 % Cum.  Pref.  .. 

1 

6 % 

6 % 

6 % 

5 % 

14-  11 

6 3 1 

695,600 

Do.  do.  44  % Deb.  Stook  Red. 

100 

44% 

44% 

44% 

44% 

93  — 96 

93  — 96 

4 13  9 

$ 10,823,200 

Mexico  Trams  Co.,  Common  Stock 

1234-1264 

123  —125 

125 

123? 

— 4 

$9,000,000 

Do.  1st  Mort.  60-year  6%  Gld.  Bds. 

6 % 

91  — 93 

914-  934 

9«g 

9l| 

+ \ 

5 6 a 

245,600 

Potteries  Electrio  Traotion  

1 

4 % 

4 % 

4 % 

Nil 

t I 

246,500 

Do.  6 % Cum.  Pref 

1 

6 % 

6 % 

6 % 

5 % 

h — 1 

6 17  11 

246,000 

Do.  44  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

84  — 87 

84  — 87 

5 3 6 

87,860 

Telegraph  Construction  and  Maintenance  . . 

12 

16  % 

lf% 

174% 

15  % 

84  — 854 

344-  36 

351 

344 

+ 4 

5 3 0 

140,000! 

Do.  4 % Deb.  Bds.,  1 to  1,600  Red.,  1909 

Underground  Electric  Railway,  6%  Prior  Lien  . . 

100 

4 % 

4 % 

4 % 

4 % 

101  —103 

101  —103 

3 18  1 

1,000,000 

5 % 

1004—1014 

100| -1014 

1014 

100? 

4 18  6 

2,800,000 

Do.  do.  44%  Bonds 

44% 

87  — 89 

83  — 89 

90 

884 

5 12 

4,900,000 

66,666 

Do.  do.  6%  Income  Bonds 

89  — 34 

34  — 36 

+ 4 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

1 

Nil 

Nil 

10  % 

5 % 

1-  4 

1-  i 

8/9 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 
Do.  % 1st  Mort.  Deb.  Stook  

6 

Nil 

6 % 

6 % 

l|-  21 

if-  21 

2 8 4 

245,495 

4 % 

4 % 

4 % 

4 % 

72  — 77 

72  - 77 

5 13 

ELECTRICITY  SUPPLY  COMPANIES. 


IB, 000 
TO,  000 
80,449 
0.551 

400.000 

ou.OUU 

80,000 

80,000 

446,736 

49,486 

176,000! 

70,696 

40.000 
400,000! 

800.000 

50.000 

60.000 

950.000 

40.000 

65.000 
400,000! 

400.000 

80.000 
80,000 

430.600 
$ 1,160,000 

10,000 

10,000 

90.000 

15.000 
$1,376,000 

21.000 

90.000 

111.000 

70.000 
882,865 

900.000 
76,121 

285.000 
248,000! 

$ 5,000,000 
.8,686,000 
$ 1,400,000 
$ 12,000,000 

960.000 
180,491 

187.600 

126,500 

10,862 

20.000 

50.000 
119,694 

100.000 
200,000 

40.000 

90.000 
150,000! 

12.000 
86,000 

120,000 

142,968 

224,620 

80,000 

60,000 

276.000 

808.000 
100,000 


Bromley  (Kent)  E.L.  & P.,  1 to  15,000 

Do.  do,  4J  % 1st.  deb.  stock  . . 

Brompton  & Kens.  Elec.  Lt.  Bap.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cam.  Prel. 

Central  Eleotrio  Supply  4 % Guar.  Deb.  Stock 
Charing  Cross  and  Strand  Eleotrioity  Supply 

Do.  do.  do.  4J  % Cum.  Pref. 

Do.  “ City  Undertaking  ” 4J  % Cum.  Prf. 
Do.  do.  4 % Deb.  Stock  Red. 

Chelsea  Eleotrioity  Supply,  Ord 

Do.  do.  4$  % Deb.  Stook  Red.  .. 

City  of  London  Eleo.  Lighting,  Ord.  40,001 — 110,595 
Do,  6 % Cum.  Pref.,  1 to  40,000  .. 

Do.  6 % Db.  Stk 

Do.  4J%  2nd.  Db.  Stk 

Count;  of  Durham  Eleotrical  Power,  Ord 

Do.  do.  do.  6 % Pref.  .. 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 
Do.  do.  6 % Pref.,  40,001—60,000 

Do,  do.  4J  % Deb.  Stock 

. Do.  do.  4J  % 2nd.  Deb.  Stock  . . 

Edmondson’s  Eleotrio  Corporation,  Ord.  Shares  . . 

Do.  do.  6 % Cum.  Pref 

Do.  do.  4J  % 1st  Mort.  Deb.  Stk. 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

Folkestone,  1 to  10,000  

Do.  6 % Cum.  Pref.,  1 to  10,000  ..  .. 

Do.  4J  % 1st  Deb.  Stock  

Hove,  1 to  16,000  

Kaministiquia  Power  Co,,  6%  Gold  Bnds 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

Do.  do.  do.  4 % Deben.  Stk. 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 
Do.  do.  do  6%  Pref.  .. 

Do.  do.  4 % 1st  Mort.  Deb.  Stk.  Red. 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

Do.  4J  % Cum.  Pref,  1—71,106 

Do.  4|  % 1st  Mort.  Deben.  Stook 

Do.  8J  % Mort.  Deben.  Stook  Redem. 

Mexican  Electrio  Light  Co..  5%  1st  Mtg.  Gold  Bnds 
Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  Stk. 

Do.  do.  6%  1st  Mtg.GoldBnds. 

Midland  Eleotrio  Corporation,  4J  % 1st  Mort.  Deb. 

Newoastle-on-Tyne,  1 to  137,600  

Do.  6%  Pref.,  1 to  187,600  .. 

f North  Metropolitan  Electric  Power  Supply  Co., ) 
( 5 % Mortgages  (Red.),  Nos.  1 to  1,265 ) 

Notting  Hill  Eleotrio  Lighting 

Oxford,  1 to  96  and  407  to  20,810  

Do.  4 % Deb.  Stook 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 
Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

Do.  do.  6%  Deb.  Stk.  Red 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord, 

Do.  do.  7 % Pref.  20,081  to  40,080 

Do.  do.  84  % Deb.  Stook  Red.  .. 

Bmithflold  Markets  Eleotrio  Supply,  Ord 

South  London  Eleotrio  Supply,  Ord 

South  Mot.  Eleo.  Lt.  & Power,  Ord 

Do.  do.  7 % Pref 

Do.  do.  4*  % 1st  Deb.  Stk, 

Urban  Eleotrio  Supply,  Ord 

Do.  do.  6 % Cum.  Prof 

Do.  do.  44%  1st  Mort.  Db.  Stk.  Rod, 

Victoria  Falls  Power  Co.,  Pref,  Nos.  1 to  8C8  000  .. 

Westminster  Eleotrio  Supply,  Ord 

Do.  do.  44  % Cum.  Prof.  Ro- 

duood  from  6%  sinoe  81st  Deo.,  1906) 


5 

64% 

54% 

64% 

64% 

4i-  4 

4i-  4? 

6 15 

9 

Kid 

44% 

44% 

44% 

44% 

91  — 94 

91  — 94 

. . 

, . 

4 id 

y 

5 

10  % 

10% 

10  % 

10  % 

7 - 74 

- 74 

6 13 

4 

5 

7 % 

7 % 

7 % 

7 % 

7—74 

7 - 74 

4 13 

4 

100 

4 % 

i % 

4 % 

4 % 

99  —102 

9)  -102 

3 18 

5 

6 

6 % 

6 % 

6 % 

6 % 

3?  — 4J 

3|-  4i 

83/9 

78/14 

6 17 

8 

6 

44% 

44% 

44% 

44% 

41-  4? 

44-  41 

— 4 

4 17 

4 

6 

44% 

44% 

44% 

44% 

84  4t 

84-  4 

75/- 

— i 

6 0 

0 

100 

4 % 

4 % 

4 % 

4 % 

98  -101 

98  -101 

B 19 

3 

6 

6 % 

44% 

44% 

44% 

3J-  3| 

34-  31 

68/9 

66/3 

6 4 

2 

Stock 

14% 

44% 

44% 

44% 

100  —103 

100  —103 

4 • 7 

6 

10 

6 % 

6 % 

6 % 

6 % 

101-  10| 

101-  io| 

6 11 

8 

in 

6 %. 

6 % 

6 % 

6 % 

11|-  12| 

11?-  12? 

4 12 

4 

Stock 

6 % 

6 % 

6 % 

6 % 

121  —124 

m —124 

4 0 

8 

100 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

. . 

4 7 

6 

5 

4 % 

4 % 

2 % 

14—  2 

14-  2 

. . 

5 0 

0 

6 

5 % 

6 % 

6 % 

6 % 

2?-  3? 

24-  81 

7 8 

2 

Stook 

6 % 

934—  954 

934-  95$ 

5 4 

9 

10 

5 % 

6 % 

5 % 

6 % 

7^ — 8 

74-  8 

6 6 

0 

10 

6 % 

6 % 

6 % 

6 % 

log-  114 

10|-  114 

6 7 

10 

Stock 

44% 

44% 

44% 

44% 

105  —108 

105  —108 

1074 

1074 

4 3 

4 

OlOOE 

44% 

44% 

44% 

44% 

98  -101 

93  -101 

100| 

100 

4 9 

1 

6 

4 % 

Nil 

Nil 

Nil 

4-  A 

4-  A 

Nii 

6 

6 % 

8 % 

Nil 

Nil 

£—  s 

4—  3 

- 4 

Nil 

100 

44% 

44% 

44% 

44% 

67  — 60 

57  — 60 

58 

7 10 

0 

$500 

5 % 

91  — 91 

91  - 94 

6 6 

6 

6 

64% 

54% 

64% 

64% 

«-  41 

«-  44 

. . 

6 12 

10 

5 

6 % 

6 % 

6 % 

b % 

41-  61 

41-  5g 

. . 

4 13 

0 

100 

44% 

44% 

44% 

44% 

97  —100 

97  -100 

4 10 

0 

R 

« % 

9 % 

84% 

84% 

6| — 7J 

63-  7? 

74 

6 13 

4 

ICO 

5 % 

101  —103 

1014-103$ 

102S 

+ h 

4 16 

7 

5 

10  % 

10  % 

10  % 

8 % 

7-  74 

7-74 

5 4 

I 

Stook 

4 % 

4 % 

4 % 

4 % 

96  — 98 

95  — 98 

4 1 

8 

8 

4 % 

4 % 

24% 

3 % 

lg-  2 

18-  2 

4 8 

11 

6 

6 % 

6 % 

6 % 

6 % 

4|  54 

4?  — 64 

6 17 

1 

Stook 

4 % 

44% 

44% 

4 % 

92  - 95 

92  - 95 

91 

93 

4 4 

3 

5 

10  % 

8 % 

64% 

6 % 

81-  41 

31-  41 

85/- 

6 14 

3 

5 

44% 

44% 

44% 

44% 

41-  6 

4a—  5 

85/- 

4 40 

0 

Stock 

44% 

44% 

44% 

44% 

106  —109 

106  —109 

4 2 

7 

1 ntOOK 

84% 

BA% 

84% 

34% 

834  - 864 

834-  864 

4 0 11 

100 

6 % 

5 % 

6 % 

5 % 

81  — 83 

81  — 83 

82} 

6 0 

6 

$100 

34% 

694-  714 

68  - 70 

6yg 

674 

•4 14 

5 0 

0 

Bfcock 

7 % 

101  —105 

101  —105 

6 13 

4 

100 

6 % 

86  — 87 

85  — 87' 

8t'd 

854 

5 14 

11 

10U 

44% 

44% 

44% 

44% 

98  -100 

98  -100 

4 10 

0 

6 

8 % 

8 % 

8 % 

24% 

4 - 44 

32-  4? 

- 4 

2 16 

9 

6 

6 % 

6 % 

6 % 

6 % 

4 - 44 

3?  - 4? 

X 

*1 

6 17 

8 

100 

98  — 100 

98  —100 

, , 

10 

74% 

74% 

74% 

7 % 

124-  181 

124—  13? 

12J 

6 6 

0 

6 

7 % 

7 % 

7 % 

6 — 64 

6 — 6^ 

6 7 

8 

100 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  — 98 

4 1 

8 

1 

24% 

6 % 

8 % 

14-  18 

14-  18 

31/6 

30/3 

4 18 

6 

1 

6 % 

6 % 

6 <>/„ 

6 % 

1A-  i ,72 

*32 — lg'fl 

6 19 

0 

100 

6 % 

6 % 

6 % 

6 % 

103  —106 

103  — 101! 

4 14 

4 

6 

124% 

10  % 

10  % 

10  % 

84—  9 

84-  9 

6 7 

0 

6 

7 % 

7 % 

7 % 

7 % 

7 - 74 

7—74 

5 11 

1 

100 

8 % 

84% 

84% 

84% 

84  — 88 

84  — 88 

654 

8 19 

7 

5 

4 % 

Nil 

Nil 

Nil 

18-  24 

14-  2 

35/74 

35/- 

- 4 

Nil 

4 

4 % 

3 % 

4 % 

6 % 

21-  a 

2a—  3 

6 13 

4 

1 

24% 

24% 

2.1% 

21% 

1A  frt 

i6a  in 

4 8 11 

1 

7 % 

7 % 

7 % 

7 % 

1A-  1A 

If  a 

5 17  11 

100 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

4 7 

6 

6 

6 % 

6 % 

6 % 

8-  1 

8-  S 

25  6 

8 

6 

6 % 

6 % 

6 % 

6 % 

U-  ii 

n-  13 

.. 

14  6 

4 

100 

44% 

41% 

41% 

44% 

744  - 784 

744  - 734 

6 14 

8 

1 

6 % 

1-  }g 

4--  48 

5 6 

8 

5 

18  % 

12  % 

10  % 

10  % 

8a-  81 

84-  9 

HiS 

6 12 

8 

a 

6 % 

44% 

44% 

44% 

6 - 64 

54-  r>8 

5A 

+ 4 

4 0 

0 

* Unless  otherwise  stated,  all  shares  are  fully  paid,  f Quotations  on  Liverpool  Btook  Exchange, 
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slectric  heating  and  ventilation. 


PROCEEDINGS  OF  INSTITUTIONS. 


s 


simple  method  of  heating  air  for  the  ventilation  of  buildings  is 
:ing  tried  by  the  Westminster  Electric  Supply  Corporation,  Ltd. 
s shown  in  the  accompanying  illustrations,  a combination  of  the 
obin  tube  and  a convector  is  employed,  with  or  without  an  air 
ter.  Any  electrical  heating  element  may  be  used,  and  the  appa- 
itus  may  be  made  of  any  material  and  any  shape.  ^ It  is  intended 
i a permanent  fitting,  and  should  preferably  be  fixed  under  the 
indows.  The  air  enters  from  the  outside,  and  passes  through  a 
ter,  then  through  the  heating  chamber,  into  the  top,  and  out  through 
oles'.  The  front  is  either  fitted  with  a door,  so  that  the  heating 
ements  may  be  got  at  for  repairs,  or  can  be  arranged  so  as  to  allow 
lem  to  be  taken  out  through  the  top.  The  heating  chamber  is 
ned  with  some  non-conducting  material,  such  as  asbestos,  to 
revent  the  outside  of  the  chamber  getting  hot. 

Apparatus  such  as  this  can  be  made  by  anyone,  and  being  mex- 
ansive,  it  should  appeal  to  housholders,  architects  and  builders, 
i calculating  the  size  of  heater  required  for  any  room,  the  com- 
sny  suggests  that  1 watt  per  cubic  foot  be  allowed.  This  would 
enerally  give  more  heat  than  required  if  left  on,  but  would  be 
sefnl  for  warming  up  the  room  quickly.  When  the  room  was 
ifficiently  warm,  one-third  or  two-thirds  of  the  heat  would  be 
dough  to  maintain  the  temperature.  This  apparatus  should  be 
specially  suitable  for  London  houses,  where  there  is  alwayB  a 
ifficulty  in  opening  the  windows  for  ventilation  on  account  of  the 
oise  and  dirt. 

In  the  pattern  to  be  fitted  by  the  company,  there  will  be  three 
eats,  as  in  most  convectors,  but  this  is  a matter  of  detail.  Other 
lattera,  which  can  be  suited  to  individual  tastes,  are  the  methods 


Notes  on  Methods  and  Practice  in  the  German  Electrical 
Industry. 

By  L.  J.  Lepine  and  A.  R.  Stelling,  Dipl.Ing.,  Students. 

(Abstract  of  paper  read  before  the  Institution  of  Electrical 
Engineers,  London,  December  9th,  1909.) 
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Holes  may  be  either  on  top  or  side 
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Electric  Heating  and  Ventilation. 

>!  getting  at  the  heating  elements  and  filter,  the  shape  of  the  top 
ml  arrangement  of  outlet  holes,  while  some  may  wish  to  add  a 
lamper,  others  a baffle  plate.  Toe  main  object  is  to  provides 
ystem  which  is  economical  both  to  install  and  to  use,  and  it  is 
loped  this  has  been  achieved.  We  are  indebted  for  these  parti- 
:ulars  to  Mr.  L.  H.  Hordern,  the  manager. 


-DCCB  FCR  ACCESS  TO 
HEATING  ELEIIEETS 
A FILTER 


Electric  Crane  tjr  Lourem.o  Marques.— We  under- 
stand that  the  firms  who  tendered  lor  the  contract  to  supply  an 
dectric  crane  to  the  Port  of  Lourenqo  Marques  were: — Dick,  Kerr 
and  Co.,  of  London ; Cowans,  8beldon  & Co.,  of  Carlisle  ; Rinsomes 
and  Rapier,  of  London  ; Fried.  Krupp,  of  Magdeburg ; and  Nagel 
and  Kaemp,  of  Hamburg.  OwiDg  to  the  mannsr  in  which  the 
tenders  were  drawn  up,  they  could  not  be  compared,  and  the 
Director  of  Port  and  Railways  is  giving  them  a careful  study  before 
swarding  the  contract. — Commercial  Intelligence. 

The  Arc  Works  Benefit  Society. — The  annual  meet- 
ing of  the  Arc  Works  Voluntary  8ick  Bsnefit  Society  was  held 
recently,  at  which  it  was  shown  that  the  total  receipts  were  £390, 
and  the  total  expenses  £316,  leaving  £74  for  distribution,  and  a 
reaerve  of  £101  in  the  bank.  Mr.  A.  J.  Hodgson  presided,  sup- 
ported by  Mr.  Claud  Crompton.  Messrs.  Crompton  & Co.,  Ltd., 
generously  supported  the  fund.  Mr.  W.  G.  Bickmore  is  secretary 
>f  the  society,  * 


Works  and  their  Systems  (Methods  in  Manufacture). 

One  is  struck  when  passing  through  the  works  of  all  the  four  large 
firms  already  mentioned  by  the  order  and  cleanliness  which  there 
obtains,  though  the  ventilation  leaves  much  to  be  desired. 

The  machinery  is  most  advantageously  distributed  with  regard  to 
light,  transport*  and  the  rotation  of  machinery  operations.  For 
instance,  in  the  new  shop  for  building  20,000-kw.  sets  the  scheme 
is  to  move  stator  and  rotor  along  ground  and  first  floor  respectively, 
entering  the  shop  at  one  end  in  the  rough,  and  leaving  at  the  other 
end  after  testing. 

The  large  machine-erecting  shops  are  also  made  to  serve  for 
advertising  purposes  in  a very  effective  way.  Oa  each  large  stator 
or  magnet  yoke  is  stencilled  its  destination  and  output,  so  that  the 
visitor  or  prospective  customer  is  duly  impressed  in  favour  of  the 
particular  firm  as  he  walks  through  their  shops  and  finds  that  his 
friends  or  competitors  have  already  placed  their  orders. 

Where  narrow  and  long  buildings  of  four 
and  five  storeys  are  in  use,  lighting  shafts 
are  arranged  every  30  ft.  or  so.  The  very 
stringent  factory  inspection  and  regulations 
are  responsible  for  the  excellent  protective 
devices  on  machine  tools,  these  guards 
being  more  thorough  and  efficient  than 
those  in  the  average  English  works. 

Group  driving  of  machines  seems  to  be 
preferred  by  most  firms,  but  one  of  the 
largest  has  nothing  but  independent  motor 
drives. 

Eich  department  has  its  own  stores,  and 
the  departments  are  so  arranged  that  a 
minimum  amount  of  transport  is  necessary 
to  pass  each  unit  from  one  stage  of  manu- 
facture to  the  next. 

The  capital  at  their  disposal  has  enabled 
these  firms  to  lay  down  large  numbers  of 
special  machines,  thereby  reducing  the  time 
taken  in  machining  and  the  wages  of  the 
machinists.  German  designers  work  with 
a view  of  adapting  their  designs  to  suit 
their  machine  tools. 

Automatic  machinery  is  largely  used,  as 
are  also  turret  lathes,  but  jig-work  does  not 
receive  the  attention  given  to  it  by  up-to- 
date  English  firms.  Large  madrning 
plates  for  portable  tools  are  in  evidence. 
The  majority  of  the  machine  tools  are  of 
American  manufacture. 

The  most  striking  feature  in  the  works 
system  is  the  working  day.  This  consists 
of  18  hours,  worked  in  two  shifts  of  9 hours 
each,  with  £-hour  intervals  in  the  middle 
of  each  shift  and  halt  an  hour  between 
the  two.  Thus  the  shifts  are  from  7 a.m.  to  4.15  p.m.,  and  from 
4.45  p.m.  to  2 a.m.  This  system  has  many  great  advantages  ; 
quick  delivery  is  possible  without  the  necessity  of  high  wages  and 
establishment  charges  due  to  overtime  and  “ night  shifts,  because 

the  rates  of  pay  in  the  two  shifts  vary  but  slightly.  Overtime  is 
an  unknown  quantity,  the  output  per  machine  tool  is  doubled, 
capital  cuarges  are  consequently  reduced,  and  a larger  number  of 
men  can  be  kept  in  constant  employment.  We  regard  this  18- 
hour  day  as  one  of  the  most  important  factors  of  Germany  s 

competitive  powers.  . 

The  system  presents  very  few  technical  difficulties  in  manage- . 
ment ; the  connection  between  the  shifts  can  be  maintained  by 
means  of  detailed  reports  and  co-operation  between  the  foremen 
and  charge  hands  of  the  respective  shifts. 

The  labour  problem  in  Germany  does  not  present  the  difficulties 
that  it  does  in  this  country,  two  factors  being  mainly  responsible 

for  this.  . , _ , TT  . 

The  first  is  the  political  nature  of  most  of  the  Trade  Unions, 
these  Unions  not  having  arisen  as  a result  of  evil  conditions  in  the 
trades,  as  was  the  case  in  England.  When  German  industries  were 
established,  the  examples  they  had  from  the  previous  .30  years  in 
England  enabled  the  Government  to  commence  a series  of  legis- 
lative  measures  for  the  protection  of  the  workman  ; in  this  way  he 
was  assured  the  many  benefits  for  which  his  English  brother  had 
had  to  go  through  troublous  times. 

The  other  factor  is  the  thoughtful  legislation  on  the  part  of  the 
German  Government ; the  labour  question  has  been  tackled  in  a 
most  scientific  way,  and  measures  of  great  value  to  the  work  men 
have  been  made  law  as  a result  of  thoughtful  consideration  of  the 
problems  arising,  without  the  misery  of  strikes  on  the  part  of  the 
workmen.  Strikes  there  are  still,  but  statistics  prove  their 
decrease  year  by  year, 
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Another  important  feature  in  the  cheap  production  is  the  low 
rate  of  wages  paid.  We  have  already  mentioned  the  large  amount 
of  unskilled  labour  employed,  but  even  the  skilled  labourer  is  paid 
at  an  extremely  low  rate.  Thus  we  find  that  the  average  wage  for 
mechanics  is  32s  , and  winders  on  high-tension  stators  earn  all  in 
all  36s.  a week  as  a maximum.  Male  winders  of  small  induction 
motor  stators  and  rotors  earn  anything  up  to  30s.  a week.  Female 
labour  is  employed  very  largely,  all  the  taping  of  induction  motor 
stators  being  done  by  females,  as  well  as  the  actual  winding  of  small 
rotors  and  direct-current  armatures.  Small  coil  forming  and  magnet 
windings  are  of  course  done  by  girls.  We  observed  girls  working 
turrent  lathes,  tending  automatic  machines,  testing  arc  lamps  and 
instruments,  and  doing  many  other  kinds  of  work  usually  done  by 
men  in  England.  We  are  bound  to  state  that  females  can  earn 
higher  wages  than  those  employed  in  English  works,  and  they 
possess  especial  privileges  under  a very  thoughtful  legislation. 

Piecework  is  the  rule,  with  the  “Kollonnen  system  ” in  erecting. 
This  system,  under  which  one  man  is  given  finished  units,  a number 
of  assistants  and  a fixed  sum  for  the  erection,  out  of  which  all  wages 
are  to  be  paid,  is  in  vogue  in  England  in  the  machine-tool  trade? 

As  regards  individual  workmanship,  the  German  electrical 
engineering  firms  do  not  compare  favourably  with  the  English ; 
“ deep  scratch  and  high  polish,”  careless  and  untidy  taping  and 
stringing  of  coils  and  a lack  of  finish  are  too  often  noticeable  in 
the  work  of  many  first-class  firms. 

General  Features  and  Design  of  Machinery. 

Almost  all  German  firms  insist  upon  the  acceptance  of  their  own 
specifications,  and  will  rarely  if  ever  depart  from  these.  Uader  this 
system  makers  stand  or  fall  by  their  own  designs  and  productions  ; 
they  do  not  suffer  the  annoyance  of  petty  alterations,  and  the 
experience  of  their  experts  in  each  branch  enables  them  to  supply  an 
adequate  article  without  having  to  submit  to  outside  individual 
ideas.  However  strict  a specification  may  be,  bad  workmanship  will 
destroy  its  object. 

Direct  current  Machines. — The  designers  differentiate  between 
slow,  high  and  extra-high  speed  machines,  the  latter  being  classed 
ai  " turbo-machinery.”  The  line  of  demarcation  between  slow  and 
high  speeds  is  20  m /sec.  peripheral  speed. 

Slow-speed  machines  are  designed  with  a moderate  ratio  of  iron 
to  copper,  and  are  often  fitted  with  laminated  poles.  High-speed 
have  a larger  ratio  of  iron  to  copper,  and  are  often  fitted  with  solid 
poles,  either  cast  in  or  cut  from  a steel  billet. 

For  smaller  sizes  of  motors  up  to  40  and  50  b h p.,  cast-iron  yokes 
seem  popular.  On  larger  sizes  cast-in  poles  find  very  little  favour, 
the  most  popular  form  being  laminated  poles  in  a steel  yoke. 

The  practice  in  winding  field  coils  differs  somewhat  from  the 
English.  Large  field  coils  are  wound  in  three  or  four  layers,  with 
ventilatiog  spaces  between  the  layers.  Bare  strip  for  interpcle 


Figs.  1 and  2.— Comparison  of  Weights. 


winding  haB  not  yet  been  even  experimented  with,  though  varnished 
wire  has  become  practically  universal  for  small-size  interpole  coils. 
Brass  bridges  between  the  main  pole-tips  are  used  wherever  inter- 
poles are  fitted. 

Slot  insulation  varies  considerably,  but  pressspahn  and  micanite 
on  cloth  seem  to  be  the  most  extensively  used  materials. 

Core  plates  are  still  insulated  by  means  of  thin  layers  of  paper 
pressed  on  to  the  plates.  The  plates  are  held  together  in  almost 
every  case  by  bolts,  insulated  where  they  pass  through  the 
laminations. 

Taken  all  round,  the  English  direct-current  machine  shows  more 
modern  principles  of  design,  and  except  for  slow-speed  haulage 
motori,  with  which  the  Germans  are  very  successful,  England  is  in 
no  way  behind  as  regards  design  and  workmanship. 

Fig.  1 shows  a set  of  curves  plotted  for  the  purpose  of  comparison 
of  English  and  German  direct-current  motors  up  to  100  b.h  i>.,  with 
the  horse-power  per  1 000  b p.m.  plotted  against  the  weights.  ’ The 
motors  were  all  taken  on  a 440-volt  rating.  It  will  be  seen  that 
the  average  German  machines  appear  to  be  heavier  than  the 
English  above  30  c u p.,  but  under  30  b.h  p.  there  is  not  much 
difference. 

With  regard  to  machines  above  100  b h i*,  it  was  rather  difficult 
to  make  a comparison,  owing  to  the  fact  that  German  makers  favour 
slow-speed  machinery,  while  the  tendency  in  England  is  towards 
high  speed.  This  variance  is  the  result  of  the  different  engine- 


makers’  standards  in  the  respective  countries.  The  German  higll 
speed  machines  are  built  chiefly  for  belt  driving. 

Regarding  the  electrical  deiign,  Gsrman  firms  used  to  desigi 
their  machines  with  very  large  diameters  and  short  length  of  coru 
This  practice  led  to  a large  ratio  of  iron  to  copper  in  the  armaturei 
the  ratio  of  2 7 to  1 often  being  reached.  New  designs  have  bee 
brought  out  in  which  the  weights  of  active  iron  have  been  reduce: 
and  the  ratios  of  1*8  to  1 and  2 to  1 are  now  more  prevalent.  Tb 
saturation  of  the  teeth  is  carried  high,  24,000  lines  per  sq.  cn 
being  a good  average  maximum  density. 

The  following  figures,  based  upon  averages  taken  from  about  3 
machines  by  various  makers,  may  be  of  interest  in  comparison  wit 
English  practice 


Output,  KW.  

Output,  KW  / 1,000  R.P.M 

Amp.  - oonduotorB  per  cm. -peri- 
phery   

Current  density  amps./sq.  mm.  . . 
Air-gap  induotion  lines/sq.  cm.. . 
n v/  n x 10 — 4 . 

in  cm.  units. 

kw.  at  1.00U  r.p.m. 

Armature  iron 


kw.  per  1,000  n.p.M. 

Armature  oopoer 
KwTpeTl^xjoiiTp^ 

„ armature  iron 
Ratio 


kg. 

kg. 


Ratio 


armature  copper 
total  aotive  iron 
total  aclive  oopper 
High  speed 
Slow  speed 


German  Macbines 

English  Macbini 

Design  Data. 

Design  Data. 

0-10 

50 

150 

4-65  50 

1 

4-5 

70 

300 

4-5  65 

3! 

90- U0 

150-250 

200-280 

130  180 

2 

2-7 

2-75 

2-8 

4-3  3-4 

3 

7,000 

7,500 

8,000 

6,700  6,850 

7,21 

100 

60-60 

40 

85  58 

4! 

40 

2-0  { 

15  slow 
1'75  high 

j 3-0  1-6-2-2 

2 1 

11 

0'75 

1-6  0 7 0-76 

.0! 

1*9 

• 1-8  { 

2 0 slow 
2 3 high 

! 1-9  2 3-2  9 

2'! 

15 

1-5-2-0 

2-0-3  0 1 

1-3  18 

1-0 

1-5-1-8 

18-2  5/ 

l*i 

Note. — Active  iron  includes  poles,  pole-shoes,  and  armature  cor 
but  not  the  magnet  yoke.  This  is  done  on  account  of  the  use  < 
cast-iron  yokes  by  German  firms. 

Induction  Motors. — The  tendency  in  the  design  of  this  class  ( 
motor  appears  to  be  towards  long  length  of  core  and  small* 
diameter,  possibly  on  account  of  their  frequent  use  in  driving  higl 
speed  centrifugal  pumps,  & ;. ; forced  ventilation  is  becoming  moi 
popular.  German  engineers  have  been  the  first  to  recognise  tht 
vent  ducts  through  the  cores  parallel  to  the  axis  are  more  efficiei 
than  radial  ducts,  and  have  begun  to  adopt  this  principle. 

The  motors  are  very  liberally  designed  with  regard  to  iron,  an 
most  designers  give  a larger  ratio  of  iron  to  copper  than 
English  practice.  This  applies  to  inactive  as  well  as  active  iron 
there  are  large  spaces  between  stator  core  and  stator  case,  an 
there  seems  plenty  of  room  for  the  end  windings  inside  the  en 
plates. 

The  stator  windings  of  small  motors  are  usually  of  the  threaded 
through  type  in  closed  insulating  troughs,  semi-enclosed  slo' 
being  invariably  used.  Steel  rods  are  used  to  fill  out  the  trougb 
when  winding.  All  the  taping  is  female  labour,  and  is  very  ofti 
slovenly.  It  comes  as  a shock  to  an  English  engineer  to  see  tb 
primitive  formers  and  methods  in  winding  in  vogue  in  Germa 
works. 

Large  rotors  are  often  wound  with  closed  circuits  as  distinc 
from  “squirrel-cage,”  and  rotors  are  designed  With  one  bar  pt 
slot  connected  in  3,  5,  7,  or  11  phases,  according  to  size.  Slij 
riDgs  are  almost  always  gun-metal,  held  on  insulated  rods,  wit 
copper  gauze  brushes  as  a general  rule.  They  are  arranged  bstwee 
rotor  and  bearing  as  standard  practice,  and  are  usually  fitted  with 
short-circuiting  and  brush- lifting  device. 

The  terminals  appear  to  have  been  very  carefully  designed,  an 
are  arranged  on  the  stator  core  in  a hole  cored  out  of  the  stato 
case  ; this  is  covered  as  a standard  practice  with  perforated  zin 
and  the  whole  presents  a very  neat  finish. 

Altogether  we  are  more  favourably  impressed  by  German  indu 
tion  motors  than  by  direct-current  motors,  though  English  desigr 
are  in  no  way  behind  those  of  Germany. 

In  fig.  2 we  give  a curve  of  weights  against  outputs  of  Germs 
and  English  induction  motors. 

Below  some  design  data  are  given  of  German  motors;  the  figure 
are  taken  from  standard  machines  of  latest  design.  For  the  purpos 
of  comparison  we  give  a table  of  data  taken  from  up-to-dat 
English  motors,  which  are  lighter  than  the  average  : — 


German 

English 

Design  Data. 

Design  Data. 

Output,  H.P 

26 

52 

150 

25 

60 

11 

Output,  h.p.  at  1,000  R.r  m. 

25 

80 

200 

26 

80 

2< 

Amp.-oonductors  per  cm. -periphery 

217 

220 

200 

225 

245 

2' 

Air-gap  induotion,  linee/sq.  om.  . . 

..  5,400 

5,600 

5,170 

4,400 

4,700 

4,81 

Core-length 

Foie-pitch 

..  0 96 

1-18 

0 98 

084 

0-94 

0*1 

’ jn  omi  un;ts 

h.p.  per  1,000  r.i’ m. 

. . 65-5 

53  5 

53  0 

100 

70 

1 

Kg.  iron 

h.p.  at  1,000  r.p  M. 

..  8 

4-5 

38 

7 

3-5 

2; 

Ke.  oopner 
H.P.  at  1,000  R.P.M. 

..  2-4 

1-36 

1-15 

24 

1-5 

!•: 

Ratio  aCti™  iroJL  ..  .. 

aotive  oopper 

..  8-3 

3-3 

2-85 

2 95 

2-35 

Alternating-Current  Generators.— Owing  to  the  frequent  use  ( 
long-distance  transmission  and  “ overland  ” central  stations,  thei 
is  a larger  demand  for  high-tension  alternators  than  in  Eaglam 
and  manufacturers  have  consequently  gained  large  experience  i 
the  design  of  this  class  of  machine.  Here  again  are  noticed  tb 
long  cores  and  small  diameters,  and  the  axial  ventilating  duct 
The  air-space  between  stator  core  and  case  is  very  large. 

In  the  design  of  rotating  fields  many  variations  are  noticeabl 
For  high-speed  alternators  the  hub  is  built  up  of  forged  slabs  3 i: 
thick,  into  which  the  poles  are  dovetailed.  In  some  cases  the  pob 
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hub  are  built  up  of  slabs,  pole-shoes  being  dovetailed  on,  and 
13  windings  held  in  place  by  special  rings  and  wedge 3.  In  one 
i ‘/treating  case,  that  of  an  8*pole  alternator  8 or  9 ft.  in  diameter, 

13  whole  magnet,  yoke,  poles,  and  pole-shoes  are  formed  of  slabs  cut 
Mm  solid  forgings  to  the  required  shape.  Grooves  2$  in.  wide  are 
' iie(i  alono’  the  pole-faces,  that  is  to  say,  one  groove  in  each  slab, 
this  groove  laminations  are  placed  whose  outer  radius  is  eccentric 

the  stator  bore.  . . . . 

The  field  windings  are  made  as  follows: — Copper  strip  is  wound 
edge  on  a mandrel  so  designed  that  the  turns  are  too  long  in  the 
is  parallel  to  the  shaft.  The  turns  are  cut  forming  two  U-shaped 
eces  and  are  then  placed  on  the  pole  (which  has  been  packed 
th  insulation  to  the  exact  shape  required),  alternately  with 
eets  of  insulation  in  such  a manner  that  one  end  of  each  of  two 
iacent  coils  overlaps  the  other  without  insulation,  the  pressure 
ing  sufficient  to  give  good  contact.  Thus  a complete  circuit  is 
rmed.  The  coils  are  pressed  against  the  pole-tips  by  means  of 
.dees,  and  Y-shaped  pieces  between  the  poles  take  up  the  com- 
ment of  the  centrifugal  force  which  would  tend  to  pull  the  coils 
iart.  The  whole  forms  a remarkably  solid  and  simple  job. 

The  wire  for  the  high-tension  windings,  and  indeed  lor  all  large 
achines,  is  baked  thoroughly  before  using,  and  kept  in  a warm 
|7  storeroom  until  required.  Mica  on  cloth  forms  the  chief  slot 
.relation,  the  layers  of  conductors  in  high-tension  work  being 
ound  in  separate  tubes  arranged  in  the  mica  trough. 

The  practice  as  regards  impregnating  varies  considerably.  Wire 
npregnated  before  using  is  rarely  employed  ; in  most  cases  the 
hole  stator  is  dipped  and  baked,  but  on  large  machines  with 
oen  slots  the  practice  is  to  impregnate  and  insulate  the  coils 
»fore  placing  them  in  the  stator,  and  we  have  seen  coils  wound 
i position  taken  out  to  be  insulated  and  impregnated,  and  then 
■placed.  One  firm  tapes  up  the  coils  with  a coarse  tape  which  has 
sen  previously  treated  with  some  bituminous  compound.  The 
,'ault  is  a particularly  porous  article,  but  one  which  lends  itself  to 
ery  thorough  impregnation  and  varnishing. 

The  taping  is  done  by  females  ; it  has  been  found  quite  practi- 
able  to  have  both  men  and  women  working  together  on  big 
lachines,  the  men  winding  and  the  women  taping. 

! On  the  whole,  we  are  not  favourably  impressed  by  the  insulation 
f the  end  connections  of  the  stator  winding,  but  the  ample  space 
rhich  designers  allow  for  their  windings  forms  their  factor  of 

^Forced  ventilation  of  alternators  is  rapidly  being  adopted,  and 
he  axial  cooling  ducts  already  described  are  becoming  almost 
oiversal  in  their  use.  The  stator  plates  are  invariably  held  by 
aeans  of  bolts  arranged  outside  the  magnetic  circuit.  Until  recently 
nakers  did  not  make  a standard  line  of  medium-speed  alternators 
or  large  outputs,  slow  speed  machines  for  coupling  to  slow-speed 
team  or  gas  engines  and  high-speed  machines  for  coupling  to  water 
ind  steam  turbines  being  the  rule. 

t The  exciters  are  specially  designed,  and  for  direct-coupled  units 
.re  fitted  with  an  abnormally  large  number  of  poles  for  their  output. 
Compounding  cf  alternators  is  carried  out  by  all  firms,  even  on 
nedium-sized  units. 

Turbo-alternators — No  stator  cases  are  made  split  on  the 
Horizontal  centre  line  now,  and,  further,  all  large  units  are  so 
irrangf  d that  the  hot  air  from  the  stator  is  not  delivered  into  the 
engine  house,  but  is  driven  outside  the  building.  Stator  plates  are 
Held  together  by  bolts,  and  are  arranged  with  axial  ventilation 
ducts.  Tne  winding  of  the  stator  coils  is  done  by  hand  by  most 
makers,  the  only  formers  for  winding  the  end  conns ctions  being 
the  supporting  clamps  themselves. 

f The  winding  is  otherwise  the  same  as’  on  slow-speed  alternators, 
except  that  we  did  not  see  female  labour  employed  here. 

{ Tnere  are  several  interesting  types  of  rotor  construction  ; each 
firm  has  its  own  design. 

Rotor  by  Firm  A.— The  rotor  is  cylindrical,  with  a distributed 
winding.  The  hub  or  core  is  one  solid  forging  with  the  shaft,  to 
which  the  teeth  are  attached  as  follows Toe  teeth  are  built  up  of 
stampings  in  packets  of  about  6 in.  length,  so  arranged  that  there  is 
a clear  space  through  from  top  to  bottom  on  the  middle  2 in.  The 
packets  are  riveted  together,  and  after  being  ground  to  size  the 
rivet  heads  project  about  £ io.  outside  the  packet,  so  that  when  the 
packe's  are  placed  together  on  the  core  a vent  space  of  about  £ in. 
is  formed. 

The  excitation  coils  are  former  wound,  and  while  subjected  to 
pressure  each  coil  is  enclosed  in  a metal  casing  which  is  soldered 
up,  thus  rendering  the  coils  watertight  {i  e.,  no  o-hygroscopic)  and 
affording  excellent  mechanical  protection.  The  coils  are  laid  on 
the  core  and  the  teeth  packets  slid  into  position  on  either  side  of 
the  coils.  These  teeth  slide  in  grooves  milled  ont  along  the  core, 
the  grooves  being  deep  enough  to  permit  a current  of  air  to  pass 
under  the  teeth  to  the  vent  spaces.  The  coil  ends  are  bound  down 
to  the  core  body  by  means  of  banding  wire  wound  on  by  a special 
machine  under  tension.  Over  the  first  banding  comes  a bronze 
sleeve,  and  another  banding  on  top  of  that.  Copper  wedges  are 
driven  over  the  windings  in  the  slots,  and  steel  wedges  are  arranged 
in  the  empty  slots  to  take  up  lateral  pressure  These  wedges  when 
driven  in  press  dewn  the  coils  into  the  core  with  a pressure  greater 
than  the  maximum  pull  due  to  centrifugal  force,  and  they  also 
press  the  teeth  packets  against  the  grooves  in  the  core  so  as  to 
form  good  magnetic  contact.  The  bronze  sleeve  short-circuits  the 
copper  wedges,  which  form  amortisseurs. 

Rotor  by  Firm.  B.—  The  core  of  this  rotor  is  built  up  of  steel  plates 
with  the  slots  already  punched  in.  These  slots  are  unequal  in 
width  and  unequally  spaced,  the  spacing  being  so  arranged  as  to 
giver  the  desired  flux  distribution  curve  without  having  any  empty 
slots.  In  cases  of  large  outputs  the  whole  rotor  is  forged  out  of  the 
solid  and  the  slots  milled  out.  In  this  case  the  slot  is  very  deep, 
with  a shoulder  half-way  down  on  which  a metal  lining  rests  to 


support  the  winding.  The  lower  half  of  the  slot  thus  forms  an  air 
channel  directly  under  the  winding.  The  coils  are  wound  on  the 
rotor,  each  coil  being  separated  from  the  following  one  by 
aluminium  packing  pieces.  Pressspahn  slot  insulation  is  used,  and 
the  coil  in  one  Blot  is  wound  in  layers,  the  layers  being  kept 
separate  by  a special  compound  put  on  hot.  In  addition  to  the 
aluminium  packing  there  are  L-shaped  steel  plates,  the  lower  limb 
of  the  L fitting  in  grooves  turned  in  the  rotor  hub.  The  inter- 
stices are  all  filled  with  compound,  and  a bronze  ring  is  shrunk  on 

over  all.  . . . 

Rotor  by  Firm  C.— This  firm  adopts  salient  pole  rotors  from  four- 
pole  upwards.  They  are  usually  built  up  of  steel  slabs  (forged) 
approximately  3 in.  thick,  with  forged-steel  pole-piece  slabs  dove- 
tailed into  the  hub.  The  windings  are  of  copper  strip  wound  on 
edge  and  insulated  with  pressspahn.  Bronzs  angle-pieces  hold  the 
ends  of  the  winding,  and  V-shaped  packing  pieces  hold  the  coils  in 
place  laterally.  The  ventilation  is  through  holes  drilled  in  the 
slabs. 

All  rotors  are  dynamically  balanced  at  a speed  of  about  50  per 
cent,  above  normal.  . 

Exciters  are  specially  designed,  and  in  almost  every  case  their 
armatures  are  carried  by  the  extension  of  the  rotor  shaft  without 
there  being  any  additional  bearings. 

Steel  slip-rings  shrunk  on  over  mica  are  used  in  conjunction  with 
one  carbon  and  two  copper  brushes  to  each  ring.  Standard  practice 
is  to  arrange  one  ring  at  each  end. 

Turbo-Generators  for  Direct  Current  —There  is  much  less  demand 
for  this  type  of  machine,  and  the  principal  variations  from  Eaglish 
practice  which  we  obsetved  are  in  the  ventilation  of  the  armature. 
Here  sgain  the  axial  ducts  are  used,  as  many  as  three  rows  being 
arranged  concentrically.  Field  frames  are  usually  built  up  of 
stampings.  To  avoid  the  use  of  very  long  commutators,  these  are 
now  made  in  two  halves  and  connected  together. 

Scientific  Experimental  Work  in  Factories. 

Referring  to  the  development  of  engineering  since  1872,  when 
Germany  began  her  career  as  a Great  Power,  one  finds  that  time 
and  time  again  the  Germans  have  taken  up  some  design  of  an 
English  engineer,  and  after  a thorough  investigation  have  devised 
important  improvements.  It  is  this  thorough  system  of  scientific 
investigation  and  experimental  work  that  has  enabled  German 
firms  to  attain  otherwise  inaccessible  eminence  in  certain  branches. 

There  are  several  striking  examples  of  this;  perhaps  the  best 
kaown  is  the  experimental  high-speed  railway,  near  Berlin,  between 
Marienfeld  and  Zossen.  Another  example  is  the  important  series 
of  investigations  carried  out  on  mining  motors,  a series  with  far- 
reaching  results. 

Less  well  known  is  the  important  test  of  the  effect  of  heat  and 
age  on  insulating  materials  carried  cut  by  one  of  the  large  firms. 
Samples  of  all  kinds  of  insulation  were  kept  at  a constant  tem- 
perature of  nearly  100°  C.  for  one  year,  some  being  kept  under 
pressure.  This  experiment  was  of  the  utmost  value  to  the  firm 
concerned,  but  no  results  have  yet  been  made  public. 

A considerable  amount  of  plant  has  been  laid  down  for  experi- 
mental and  special  testing  purposes,  among  the  most  recent  being  a 
water  brake  of  8,000  h.p.  for  testing  steamship  turbines  at  one 
works,  and  a wireless  telegraph  station  at  another  works. 

As  an  example  of  the  application  of  scientific  method  to  works 
practice  may  be  cited  the  dynamic  balancing  of  all  rotors  and 
armatures  of  high  or  extra-high  peripheral  speeds,  as  well  as  of  all 
large  size  rotating  parts  while  in  the  building-up  stage. 

Of  course  capital  is  required  for  these  experiments;  but  as  the 
German  engineers  are  so  well  trained  theoretically,  and  the  German 
firms  willing  to  employ  them,  the  capital  is  rarely  expended  without 
some  tangible  profit.  It  is  due  also  to  these  experiments  that  they 
are  able  to  cope  with  special  circumstances,  and  are  able  to  train 
the  experts  referred  to  in  the  earlier  portion  of  the  paper. 

They  have  proved  to  the  satisfaction  of  their  financial  supporters 
that  money  spent  on  careful  experiments  in  the  hands  of  capable 
well-trained  men  is  capital  well  invested,  and  we  would  like  here 
to  insert  a plea  for  the  further  recognition  and  better  payment  of 
the  specialist  in  our  own  country. 

Conclusion,— We  have  carefully  avoided  mentioning,  as  far  as 
possible,  anything  lelatiDg  to  the  other  important  branches  of  the 
electrical  induttry  in  Germany,  since  a separate  paper  could  be 
easily  written  on  the  management,  manufacture  and  design  in 
each  individual  branch.  Tne  majority  of  out  general  remarks, 
however,  apply  equally  well  to  other  branches,  viz.,  switchgear, 
instruments,  lamp  and  cable  manufacture.  It  has  been  attempted 
in  this  paper  to  give  a brief  survey  of  the  German  industry  in  the 
manufacture  of  dynamo  electric  machiiery,  with  the  idea  of 
investigating  the  factors  of  German  makers’  success,  both  in  the 
German  and  the  open  market.  Summarised  briefly,  we  have, 
first  of  all,  their  commercial  enterprise,  including  good  general 
management,  close  study  given  to  any  scheme  or  undertaking, 
and  the  judging  of  each  one  on  its  own  merits;  secondly,  their 
large  capital  and  the  backitfg-up  given  them  financially  by  the  all- 
important  banks.  The  large  capital  at  their  disposal  assists  them 
in  their  own  country,  and  obtains  for  them  good  credit  in  foreign 
markets. 

Coming  to  the  manufacturing  side  of  the  industry,  we  consider 
the  two  shift  system,  together  with  cheap  labour  and  the 
thorough  By  stem  of  specialising,  the  most  important  factors  in 
competition.  In  design,  England  is  in  no  way  behind  ; in 
fact,  in  several  cases,  the  English  designers  are  more  far-seeing, 
and  their  designs  more  practical  than  those  of  their  German 
competitors. 

If  the  English  financiers  and  commercial  leaders  of  the  electrical 
industry  were  as  enterprisingandas  successful  as  their  German  rivals, 
English  manufacturers,  supported  as  they  are  by  the  superiority  of 
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their  productions,  would  not  have  to  fear  German  competition  in 
the  open  market. 


The  discussion  was  opened  by  Me.  Emile  Gabckb,  who  said  the 
importance  of  the  subject  only  admitted  of  plain  speaking. 

rhe  authors  rightly  emphasised  the  importance  of  the  German 
financial  conditions,  but  they  did  not  take  cognisance  of  all  the 
facts;  the  last  paragraph  in  the  paper  could  not  pass  without 
criticism,  as  the  views  expressed  there  were  not  justified  without 
farther  evidence.  He  (the  speaker)  unhesitatingly  said  that 
1 uj  con““Qerclal  men,  were  as  enterprising  as  any,  but  they 
lacked  profits  and  organisation.  Despite  low  costs  of  production, 
they  could  not  make  sufficient  profit  to  enable  them  to  compete 
with  protected  countries.  Importation  would  be  on  an  even  larger 
scale  if  it  did  not  have  the  effect  of  reducing  prices  to  an  un- 
remunerative  level.  English  manufacturers  could  not  offer  enter- 
prise  a sufficient  reward,  and  so  could  not  command  fresh  capital. 
He  had  been  instrumental  in  introducing  many  millions  of  capital 
into  the  electrical  industry,  and  it  was  quite  unnecessary  to 
demonstrate  that  the  profits  were  too  low — the  figures  were  pub- 
lished.  Organisation  was  necessary  to  progress,  and  he  blamed 
the  Institution  for  devoting  so  much  time  to  scientific  discussion, 
to  the  neglect  of  legislative  and  commercial  matters.  We  had  no 
organisation  which  could  speak  for  the  whole  industry  on  legis- 
lative and  financial  matters,  and  in  urging  that  the  I.E.E.  should 
devote  more  time  to  these,  he  appealed  to  the  President  for 
assistance  in  this  direction  during  his  period  of  office.  Scientific 
and  commercial  matters  were  closely  allied,  and  they  must  be  con- 
sidered together. 

The  Pbesident  (Dr.  Kapp)  warned  members  not  to  introduce 
politics  into  the  discussion,  remarking  that  the  Institution  was  a 
technical  and  scientific  body. 

Mb.  W Ruthebfobd  (Dick.  Kerr  & Co.)  intimated  that  he  would 
not  speak,  in  view  of  Mr.  Garcke  having  said  all  that  he  had 
intended  to  say,  and  of  the  President’s  remarks. 

Pbof.  S.  P.  Thompson  thought  it  would  require  a lengthy 
experience  in  a foreign  country  to  enable  one  to  discriminate  as  to 
novelties;  he  was  inclined  to  think  that  many  things  noticed 
could  be  attributed  to  natural  development.  The  two-shift  day 
a“ a overtime  must  make  an  enormous  difference  in  favour  of 

the  German  manufacturer,  but  it  was  probable  that  the  industrial 
conditions  were  not  the  same  all  over  Germany.  It  did  not  appear 
possible  to  state  conditions  en  bloc,  and  so  it  was  possible  to  draw 
incorrect  conclusions  from  a perfectly  true  statement.  Some  years 
ago  he  had  pointed  out  that  manufactures  were  a reflex  of  the 
conditions  under  which  they  were  produced.  We  had  had  to  grow 
our  electrical  manufactures  in  the  face  of  the  opposition  of  com- 
mercial and  industrial  men,  who  ought  to  have  known  better.  He 
regretted  that  there  was  a tendency  in  this  country  to  regard  the 
theoretical  and  scientific  work  of  the  factory  as  unproductive  labour. 

Mr.  J.  S.  Ra  worth  said  that  he  had  read  the  conclusion  of  the 
paper  first  of  all,  and  did  not  agree  with  it.  In  the  early  days  he 
had  been  associated  with  Mr.  Garcke,  who  had  been  accused  of 
making  a political  speech,  although  he  (the  speaker)  did  not  know 
how  it  could  be  avoided.  Speaking  of  the  English  electrical 
induatry  in  the  early  eighties,  he  said  that  they  went  to  Germany 
and  installed  the  first  electric  street  lighting  ; they  also  equipped  a 
cotton  mill  and  installed  1,260  lamps  at  the  Vienna  Opera  House, 
among  other  work,  and  jet  they  were  accused  of  being  uninter- 
prising.  It  looked  then  as  if  Germany  would  offer  great  oppor- 
tunities to  British  engineers,  but  the  German  tariff  had  altered  all 
that.  Contrary  to  the  authors’  statements,  the  German  banks  were 
father  and  mother  to  the  works.  The  Germans  had  brains,  cheap 
labour  and  protection,  and  were  able  to  build  up  big  businesses. 

Mb.  A.  A.  Campbell  Swinton  said  the  Institution  was  to  be 
congratulated  on  its  first  commercial  paper,  which  appealed  to  him. 
Ho  was  rather  struck  by  the  President’s  remaik  on  the  previous 
night  that  we  were  “ not  behind  Germany.”  This  was  scientifically 
correct,  but  the  instance  mentioned,  that  we  supplied  electricity  at 
a less  price,  had  no  connection  ; if  we  made  it  cheaper,  there  might 
be  something  in  it.  The  real  criterion  was  our  ability  or  inability 
to  make  profits.  Searching  for  reasons  for  our  inability  to  make 
fair  profits,  he  suggested  that  the  Board  of  Trade  returns  gave  too 
much  publicity  to  costs,  which  were  not  disclosed  in  other  com- 
mercial concerns.  Further,  to  his  mind,  a most  important  factor 
was  the  insidious  form  of  Socialism  known  as  municipal  trading. 

I he  municipalities  set  the  pace  as  regards  costs,  and  they  could 
borrow  money  very  cheaply,  which,  although  good  for  the  con- 
sumer, was  not  so  for  the  supplier.  He  could  not  see  the  good  of 
enterprise  when  there  were  no  profits  and  it  was,  therefore,  not 
possible  to  raise  capital.  Additional  capital  subscribed  to  the 
municipal  electrical  industry  was  buried  under  “ Municipal  Btock,” 
which,  as  far  as  the  investor  was  concerned,  might  be  for  gas  or 
sewers,  and  he  thought  that  if  people  kntw  of  the  success  of  elec- 
trically-inveBted  capital  they  would  come  forward.  Newcastle-on- 
ly ne,  he  pointed  out,  had  always  been  served  by  companies,  and  its 
success  was  well  known  ; it  was  an  electrical  centre,  and  capital  was 
always  obtainable  for  developments. 

Mb.  W.  M.  Mobdey  expressed  the  view  that  the  only  safe  course 
for  the  Institution  was  to  confine  itself  to  engineering  and  science, 
and  to  avoid  financial  questions,  except  in  so  far  as  they  were 
engineering  and  not  political  questions.  Of  course,  profit-making 
was  a branch  of  engineering,  but  the  Institution  must  not  allow 
itself  to  be  made  a trade  protection  society.  He  thought  manufac- 
turing, in  Borne  branches,  had  been  unprofitable,  because  capitalists 
had  put  up  too  many  factories,  and  although  there  was  a great  deal 
of  work,  there  was  not  enough  for  all  at  remunerative  prices.  It 
was  not  correct  ti  state  that  the  Institution  had  not  taken  action 
in  connection  with  the  recent  legislation.  Although  it  had  not 
advertised  the  fact,  it  had  had  a committee  working  at  the  subject 
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d j1.  sent  a.  deputation  of  the  Council  to  the  Board  of  Trade 
He  did  not  believe  in  the  charge  of  lack  of  initiative  in  this  countrv 
and  thought  the  difficulty  of  getting  financial  support  for  electric! 
enterprises  was  mostly  felt  by  those  whose  work  had  been  umS 

Mb.  T.  Rich  asked  why  it  was  that  in  the  case  of,  say,  the  Victoria 
Falls  scheme  our  engineers  had  had  to  stand  aside.  A matter  such 
as  this  was  decided  between  financiers  before  the  technical  man 
|0tw\-°0k  in-  The  fact  was  the  English  engineer  had  no  one  to 
back  him  up,  although  he  would  succeed  as  well  as  any  engineer  if 
supported.  We  found,  however,  that  Chicago,  Buenos  Ayres  and 
Yokohama  were  nearer  to  the  London  money  market  chan  the 
English  electrical  industry.  The  backwardness  of  our  develon- 
ment,  as  compared  with  Germany,  was  largely  due  to  British  legis- 
lation,  which  favoured  obstructive  tactics  and  unnecessary  expense 

Mb.  A.  R Steeling,  in  reply,  said  that  the  English  manu- 
facturer would  not  study  local  conditions,  and  English  agents 
frequently  relied  on  a good  name,  while  the  German  went  after  the 
work.  English  firms  did  not  maintain  adequate  staffs  in  foreign 
countries  ; he  knew  of  one  German  firm  which  had  a staff  of  14  in 
China.  German  progress  was  very  marked  in  India,  where  their 
trade  had  increased  50  per  cent,  in  value  daring  the  past  year. 
In  Germany  it  was  illegal  to  issue  shares  of  a less  value  than  £50 
and  this,  of  course,  tended  to  keep  out  the  smaller  capitalist,  leav- 
ing the  business  in  the  hands  of  the  wealthy.  During  the  past 
year  the  Germans  had  all  complained  of  the  effects  of  restrictive 
legislature,  but  despite  this  had  paid  higher  dividends,  and  he 
thought  this  could  only  point  to  expanding  trade  abroad.  In  no 
other  country  in  the  world  was  there  such  a collection  of  foreign 
manufacturing  firms  as  in  Britain,  and  these  firms  were  responsible 
for  the  undercutting  of  prices. 


The  Present  Aspect  of  Electric  Lighting. 

The  paper  on  this  subject  by  Messrs.  Handcock  and  Dykes 
(Eleotbioal  Review,  December  3rd.  p.  912),  and  a paper  on 
“ Metallic-Filament  Lamps,”  by  Mr.  F.H.  Lavender,  M.Sc.,  were  read 
at  the  meeting  of  the  Birmingham  Local  Section  of  the  Institution 
of  Electrical  Engineers  on  December  1st,  and  were  discussed 
together.  An  abstract  of  the  latter  paper  will  appear  in  our  next 
issue. 

Db.  Sumpneb  said  it  was  not  only  of  importance  to  know  that  a 
lamp  was  at  its  best  efficiency  at  one  particular  voltage,  but  also 
to  know  how  far  one  could  go  from  that  figure  before  any  serious 
change  in  efficiency  took  place.  So  also  with  regard  to  the  most 
economical  life,  which  was  given  as  1,500  hours.  With  carbon 
lamps  the  efficiency  fell  off  considerably  and  the  smashing  point 
was  fairly  well  defined,  but  with  metal-filament  lamps  the  efficiency 
was  much  more  nearly  constant,  and,  in  fact,  the  best  thing  to  do 
was  to  run  them  until  they  broke. 

Me.  Maubice  Solomon  agreed  with  Dr.  Sumpner  that  the 
curves  showing  the  economical  life  did  not  give  much  information 
because  they  did  not  bring  out  clearly  the  difference  it  made 
whether  the  economical  life  were  exceeded  or  not.  There  was 
another  disadvantage — that  they  arrived  at  a conclusion  which  it 
was  impossible  to  carry  out  in  practice.  There  were  two  natural 
limits  which  determined  the  running  limit  in  practice.  One  was 
the  lamp  breaking,  and  the  other  was  the  candle-power  falling 
till  it  was  no  longer  sufficient  for  the  purpose  for  which 
it  was  required.  Such  considerations  gave  something  like 
double  the  economical  life  as  calculated  by  curves  like  those 
in  the  paper.  Most  of  the  curves  in  the  paper  represented 
the  results  obtained  on  a single  lamp,  but  some  of  the  curves 
given  showed  that  the  results  obtained  with  lamps  of  the  same 
make  varied  very  widely  in  practice.  The  curves  showed  that 
makers  for  the  most  part  rated  their  lamps  very  closely  to  the  point 
giving  the  best  results.  It  was  very  desirable  that  a uniform 
system  of  plotting  such  curves  should  be  adopted.  To  enable  com- 
parison to  be  easily  made,  the  percentage  variation  in  candle-power 
Bhould  be  plotted  and  not  the  actual  variation. 

Mb.  Lindsay  Fobsteb  said  that  a large  amount  of  space  had 
been  given  to  the  tantalum  lamp  as  compared  to  the  tungsten,  bat 
he  thought  that  there  were  differences  between  the  various  makes  of 
tungsten  lamps  which  should  have  been  brought  out.  The  wire 
lamp  would  be  a great  factor  in  popularising  the  electric  light. 

Mb.  R.  Obsettich  said  that  thesmallconsumer  who  used  the  penny- 
in-the-slot  system  for  his  gas  would  not  be  in  a position  to  pay  15i. 
or  20s.  all  at  once  for  his  electric  light  per  quarter.  So  long  as  he 
only  used  three  or  four  lamps  he  would  prefer  to  go  on  using  the 
light  which  he  could  buy  with  his  pennies.  In  the  case  of  a better 
class  of  consumer  with  10  or  15  lamps,  he  could  not  agree  with  the 
statement  that  80  per  cent  of  these  lamps  came  on  at  the  worst 
time ; the  figure  would  be  nearly  35  per  cent.  The  present  price 
charged  by  some  stations  could  not  possibly  pay.  From  his  ex- 
perience, between  4d.  and  4jd.  should  be  charged.  It  would  be 
impossible  for  a consumer  with  10  or  15  lamps  to  pay  at  the  rate  of 
12s.  each.  At  present  the  charge  in  Aston  worked  out  at  something 
like  3s.  per  lamp  per  year,  without  taking  into  account  the  lamp 
itself  ; assuming  the  life  to  be  1,500  hours  the  lamp  would  last 
three  years.  Another  disadvantage  would  be  that  it  would  handi- 
cap the  extension  of  lighting  in  any  house.  The  position  of 
central  stations  was  very  unfavourable  at  the  present  time.  His 
view  was  that  before  canvassing  the  consumer  who  used  only  three 
or  four  lights  there  was  plenty  of  scope  for  those  who  would  put 
down  10  or  15  lamps,  and  these  consumers  would  not  come  upon  the 
station  up  to  the  80  per  cent,  limit  at  the  worst  moment.  He  con- 
sidered that  the  question  of  canvassing  had  not  been  properly 
tackled,  and  there  wa9  a very  large  ecope  for  electricity  in  other 
directions  besides  light. 
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Mb.  A.  G.  Needham  noticed  that  the  candle-power  of  the  lamps 
rose  at  first.  The  aim  of  the  maker  usually  was  to  get  as  near  the 
maximum  a9  possible  before  he  sent  the  lamp  out,  and  to  do  this 
most  makers  aged  their  lamps  considerably.  The  irregularities 
shown  in  the  curves  were  much  more  likely  to  be  due  to  changes  of 
measurements  than  to  variations  in  candle-power.  Manufacturers 
rated  their  lamps  at  the  best  point  in  order  to  obtain  long  life. 

The  Chairman  (Mr.  M.  Railing)  remarked  that  his  experience 
had  been  that  the  metal-filament  lamp  had  helped  to  extend  and 
increase  the  output  in  certain  stations.  To  his  mind,  the  problem 
was  not  so  much  to  get  an  increased  price  from  consumers  as  to  get 
more  of  them,  and  that  was  a matter  in  which  manufacturers  should 
be  able  to  help  the  station  engineers  by  supplying  a small  candle- 
power  lamp. 

Mb.  R.  Milne  gave  some  figures  with  regard  to  the  electricity 
department’s  revenue  in  Birmingham.  The  growth  of  revenue  in 
regard  to  sales  had  been  as  follows : In  one  year  they  had  a 5 per  cent, 
increase,  the  next  year  10  per  cent.,  the  Dext  year  about  17  percent, 
and  this  year  about  27  per  cent.  They  must  also  remember  that,  even 
if  there  wa9  only  a small  increase  in  current,  there  was  a much  larger 
increase  in  candle-power.  In  connection  with  the  first  paper,  some 
allowance  should  be  made  for  the  voltage  variation  on  town  mains. 
They  found,  in  the  centre  of  the  town,  where  the  consumer 
was  near  to  the  central  station,  that  it  was  advisable  to 
put  in  240  or  235-volt  lamps,  while  on  the  outskirts  230-volt  lamps 
had  to  be  emptoyed.  Some  of  these  new  lamps  were  wrongly 
marked  by  the  makers.  A consumer  recently  complained  of  the 
premature  failure  of  his  lamp,  so  they  got  a dozen  he  had  just  pur- 
chased from  the  maker  and  tested  them.  They  were  all  marked 
110  volts,  but  they  found  that  if  they  had  been  correctly  marked, 
the  voltage  should  have  ranged  from  87  to  114.  Some  years  ago 
he  had  tried  the  contract  system  on  a block  of  small  houses, 
charging  61.  a week  in  summer,  and  Is.  a week  in  winter.  Each 
house  contained  five  lights,  and  the  revenue  from  the  current  supplied 
worked  out  at  something  like  ljd.  per  unit.  They  had  experi- 
mented in  Birmingham  on  the  lighting  of  small  houses  with  pre- 
payment meters.  After  about  eight  months’  running,  the  consumers 
were  quite  satisfied.  They  charged  5d.  per  unit,  which  covered 
service  charges,  meter  rent  and  ccst  of  .current.  The  consumer  was 
satisfied,  because  he  got  a better  light  than  previously  with  a 60-c.p. 
gas  mantle,  and  the  cost  of  current  was  lower  than  the  cost  of  gas 
for  the  same  light.  The  great  thing  with  these  small  houses  was  to 
get  paid  in  advance.  It  they  let  a man  run  for  over  two  weeks,  it 
meant  a moonlight  flit,  and  he  usually  took  the  lamps  with  him 
when  he  went. 

Mb.  Fennell  (Wednesbury)  thought  that  station engineersbecame 
unduly  alarmed  if  their  revenue  for  one  year  showed  signs  of  coming 
down.  He  thought  that  they  ought  to  be  prepared  to  experi- 
ence one  or  two  lean  years,  because  they  were  on  the 
threshold  of  an  enormous  boom.  He  had  prepared  figures 
taking  the  output  of  the  last  Saturday  in  November  for  the 
past  five  years;  in  1904-5  there  was  a considerable  increase, 
in  1906  not  a very  large  increase,  in  1907  a considerable  increase, 
1908  was  lower  than  1907,  and  in  1909  the  peak  was  just  double 
that  of  1908.  There  was  ons  class  of  long-hour  consumer  hitherto 
neglected  who  could  profitably  be  approached,  i.e.,  the  big  brewery 
companies;  these  were  now  seriously  considering  the  adoption  of  elec- 
tricity for  lighting  throughout  their  houses.  During  the  last  week  he 
had  fixed  up  with  one  company  for  two  houses  and  with  another  for 
three,  and  they  had  several  other  cases  where  they  weregivingsupplies 
with  very  good  iesults.  The  contract  system  rather  departed  from 
the  Englishman’s  idea  of  business,  as  he  was  used  to  buying  by 
measure.  To  tell  people  to  buy  at  so  much  per  year  conflicted  with 
their  ideas  of  justice,  and  would  create,  especially  in  small  towns,  a 
great  deal  of  dissatisfaction.  Tne  short-hour  consumer  would  have 
a grievance  against  the  long-hour  consumer.  They  had  fairly  good 
meters  and  could  buy  them  cheaply— really  10s.  6i.  for  a meter  was 
not  a serious  matter.  The  complication  of  meters  and  the  work 
involved  would  be  nothing  to  the  complication  of  the  system  of 
house-to-house-visits  that  would  be  required. 

Mb.  Handcock,  in  reply,  pointed  out  that  the  system  advocated 
in  his  paper  had  already  been  fully  tried  in  connection  with  water 
supply,  and  as  regarded  electric  light,  it  had  been  in  use  for  some 
little  time  past  at  Harrogate,  and  some  other  places.  At  Harrogate 
it  was  so  successful  that  its  use  was  being  rapidly  extended.  The 
consumers  appreciated  it,  and  the  station  found  it  paid.  As 
regarded  putting  in  higher  candle-power  lamps  than  those 
originally  fitted,  that  was  stealing  electricity,  which  was  a 
felony,  and  could  be  guarded  against  by  the  use  of  special  sockets 
and  lamps.  They  contended  that  the  long-hour  consumer  had 
grave  cause  'or  complaint  against  the  electric  light  undertakings, 
who  were  ti  ki  'g  a profit  from  him  that  was  absolutely  unjustified. 
Station  eng  ne;rs  ought  to  be  honest  with  the  long-hour  consumer, 
aid  as  soon  ai  he  paid  anything  like  12s.  a light  or  more,  they 
ought  to  offer  him  a supply  on  a contract  basis,  or  give  him  something 
in  reasonable  proportion  to  the  aid  he  gave  the  station.  The  Board 
of  Trade  Returns  showed  that  the  gas  profits  were  not  made  from  the 
big  consumers ; the  average  yield  per  gas  consumer  was  somewhere 
in  the  neighbourhood  of  £5.  If  tne  gas  undertaking  looked  to  the 
small  consumer  for  its  profits,  he  thought  that  they  should  look  in 
that  direction  also.  He  kaew  of  one  or  two  cases  where  the 
lighting  charge  was  collected  with  the  rent,  an  arrangement  which 
had  several  advantages.  Although  Borne  stations  had  maintained 
their  normal  output  in  spite  of  the  introduction  of  the  metal- 
filament  lamp  with  its  increased  standard  of  illumination,  there 
were  very  many  which  had  suffered  a slight  setback.  On  the  other 
hand,  they  all  realised  that  the  setback  was  only  a temporary  one. 
He  would  be  glad  if  Mr.  Fennell  could  give  some  information  as  to 
the  effect  of  the  metal-filament  lamps’  load  not  only  on  the 


magnitude,  but  also  on  the  shape  of  the  peaks  ; in  some  cases  they 
had  found  that  the  peaks  had  diminished,  in  others  they  had 
increased,  but  the  output  did  not  increase  in  proportion  to  the 
maximum  load. 

Mb.  Fennell  remarked  that  in  his  case  the  effect  had  been  to 
flatten  the  curves,  owing  to  the  long-hour  consumers  they  had  been 
able  to  obtain. 


THE  ELECTRIC  LIGHTING  ACT,  1909. 


The  terms  of  this  Act,  which  comes  into  force  in  April  next,  are 
as  follows : — 

1.  — (1)  The  Board  of  Trade  may  by  Provisional  Order  authorise 
any  local  authority,  company,  or  person,  who  is  authorised  by  the 
same  or  any  previous  Provisional  Order  or  by  Act  of  Parliament  to 
supply  electricity  in  any  area,  to  acquire  compulsorily,  or  to  use,  for 
the  purpose  of  a generating  station  any  land  specified  in  the  Order, 
whether  situated  within  or  without  the  area  of  supply,  and,  in  the 
case  of  a local  authority,  whether  situated  within  or  without  their 
district. 

2.  For  the  purpose  of  the  acquisition  of  land  authorised  to  be 
taken  compulsorily  under  any  such  Provisional  Order,  the  provisions 
of  the  Lands  Clauses  Acts  which  relate  to  the  purchase  and  taking 
of  lands  otherwise  than  by  agreement,  and  to  the  entry  upon  lands 
by  the  promoters  of  the  undertaking,  are,  subject  to  the  modifica- 
tions set  out  in  the  First  Schedule  to  this  Act,  incorporated  with 
the  Electric  Lighting  Acts,  as  well  as  the  provisions  of  those  Acts 
already  so  incorporated  by  the  Electric  Lighting  Act,  1882. 

3.  Rules  made  by  the  Board  of  Trade  under  Sac.  5 of  the  Electric 
Lighting  Act,  1882,  shall  provide  for  proper  notice  being  given  of 
an  application  for  a Provisional  Order,  by  which  it  is  proposed  to 
authorise  the  compulsory  acquisition  or  use  of  land  for  the  purpose 
of  a generating  station,  to  owners,  lessees,  and  < ccupiers  of  land, 
and  also  for  public  notice  being  given  of  the  proposal  by  advertise- 
ment. 

2.  It  shall  not  be  lawful  for  any  undertakers  after  the  passing  of 
this  Act,  except  with  the  consent  of  the  Board  of  Trade,  to  construct 
any  generating  station  on  any  land  acquired  by  them  after  March 
31st,  1909,  unless  the  construction  is  authorised  and  the 
land  is  specified  in  a special  Act  or  Provisional  Order, 
and  the  Board  of  Trade  shall  not  in  any  case  give  such 
consent  until  notice  has  been  given,  by  advertisement  or  otherwise, 
as  the  Board  of  Trade  may  direct,  to  the  local  authority  of  the 
district  in  which  the  land  is  situate,  and  to  owners  and  lessees  of 
land  situate  within  three  hundred  yards  of  the  land  upon  which 
the  generating  station  is  to  be  constructed,  and  an  opportunity  has 
been  given  to  such  local  authority,  owners,  and  lessees,  of  stating 
any  objections  they  may  have  thereto. 

This  section  shall  not  apply  to  any  station  for  transforming, 
converting,  or  distributing  electrical  energy. 

3.  For  the  purpose  of  enabling  electricity  to  be  brought  into  an 
area  of  supply  from  a generating  station  belonging  to  any  under- 
takers situated  outside  that  area,  the  Board  of  Trade  may  by 
Provisional  Order  apply  to  any  roads,  railways,  or  tramways 
situated  outside  that  area  the  provisions  of  the  Electric  Lighting 
Acts  which  authorise,  or  enable  the  Board  of  Trade  to  authorise, 
the  breaking  up  of  any  road,  railway,  or  tramway,  so  far  as  those 
provisions  do  not  already  so  apply  : 

Provided  that  a Provisional  Order  authorising  the  breaking  up 
of  roads  outside  the  area  of  supply  shall  not  be  granted  by  the 
Board  of  Trade  except  with  the  consent  of  the  local  authority  in 
whose  district  the  road  is  situate,  unless  the  Board  of  Trade,  in  any 
case  in  which  the  consent  of  any  such  local  authority  is  refused,  are 
of  opinion  that,  having  regard  to  all  the  circumstances  of  the  case, 
such  consent  ought  to  be  dispensed  with,  and  in  that  case  they  shall 
make  a special  report  to  Parliament  stating  the  grounds  on  which 
they  have  dispensed  with  the  consent. 

4.  — (1)  The  Board  of  Trade,  unless  they  are  of  opinion  that,  by 
reason  of  the  character  or  magnitude  of  the  proposed  underlaking, 
the  matter  ought  to  be  dealt  with  by  private  Bill,  may  by 
Provisional  Order — 

(a)  authorise  any  local  authority  or  company  to  supply  electricity 
in  bulk  ; 

(b)  provide  for  any  supply  so  authorised  being  compulsory  ; and 

(c)  make  each  other  provisions  as  appear  to  them  necessary  for 
adapting  the  Electric  Lighting  Acts  to  any  case  where  a local 
authority  or  company  are  authorised  to  supply  electricity  in  bulk, 
including  the  application  to  roads,  railways,  and  tramways  along 
the  route  along  which  lines  are  authorised  to  be  laid  for  the 
purpose  of  giving  the  supply  in  bulk  of  the  provisions  of  those 
Acts  which  authorise  or  enable  the  Board  of  Trade  to  authorise  the 
breaking  up  of  any  road,  railway,  or  tramway  : 

Provided  that  a Provisional  Order  authorising  the  breaking 
up  of  roads  outside  the  area  of  supply  of  the  local  authority  or 
company  by  whom  the  supply  is  to  be  given  shall  not  be  granted 
by  the  Board  of  Trade  except  with  the  consent  of  the  local 
authority  in  whose  district  the  road  is  situate,  unless  the  Board  of 
Trade,  in  any  case  in  which  the  consent  of  aDy  such  local  authority 
is  refused,  are  of  opinion  that,  having  regard  to  all  the  circum- 
stances of  the  case,  such  consent  ought  to  be  dispensed  with,  and  in 
that  case  they  Bhall  make  a special  report  to  Parliament  stating  the 
ground  on  which  they  have  dispensed  with  the  consent. 

2.  If  the  Board  of  Trade  refuse  to  grant  a Provisional  Order 
under  this  section,  on  the  ground  that  the  matter  ought  to  be  dealt 
with  by  a private  Bill,  the  notices  published  and  served  for  the 
purposes  of  the  proposed  Order  shall,  subject  to  the  Standing 
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Orders,  be  held  to  have  been  published  and  served  for  a private 
B.ll  applying  for  similar  powers: 

Provided  that  the  applicants  for  the  Order  shall,  by  notice 
served  in  the  prescribed  manner  and  within  the  prescribed  time, 
inform  all  opponents  of  their  intention  to  proceed  by  way  of 
private  Bill,  and,  subject  to  Standing  Orders,  the  application  for 
a Provisional  Order  shall  be  deemed  and  taken  to  be  a petition 
for  leave  to  bring  in  a private  Bill,  and  the  applicants  shall 
also  give  such  additional  notice  (if  any)  as  may  be  required  by 
Standing  Orders. 

3.  The  Board  of  Trade  may,  if  they  think  fit,  by  order  permit 
any  undertakers  to  supply  electricity  in  bulk  to  any  other  under- 
takers upon  such  terms  and  subject  to  such  conditions  as  may  bs 
specified  ia  the  order,  if  the  supply  can  be  given  without  breaking 
up  any  streets  except  sich  as  tbe  undertakers  giving,  or  the  under- 
takers receiving,  the  supply  are  authorised  to  break  up  ; but  the 
Board  of  Trade  shall  not  in  any  case  make  such  an  order  until 
notice  of  the  intention  to  make  the  order  has  been  given  by 
advertisement  or  otherwise  as  the  Board  of  Trade  may  direct, 
and  an  opp  irtunity  has  been  given  to  any  person  who  appears  to 
the  Board  to  be  affected,  of  stating  any  objections  he  may  have 
thereto. 

5. — (1)  Any  local  authority,  company,  or  person  authorised 
to  supply  electricity  in  any  area  may,  with  the  consent  of  the 
Board  of  Trade,  supply  at  any  point  within  that  area  electricity 
for  the  purposes  of  haulage  or  traction  on  any  railway,  tramway, 
or  canal  situate  partly  within  and  partly  without  that  area,  and 
jor  the  purposes  of  lighting  vehicles  and  vessels  used  on  any  such 

railway,  tramway,  or  canal ; but  the  Board  of  Trade  shall  not  in 
any  case  give  any  such  consent  until  notice  of  the  application 
for  the  consent  has  been  given  by  advertisement  or  otherwise  in 
such  manner  as  the  Board  of  Trade  may  direct,  and  an  opportunity 
has  been  given  to  any  person  who  appears  to  the  Board  to  be 
affected  of  stating  any  objections  he  may  have  thereto. 

2.  The  Board  of  Trade  may,  by  Provisional  Order,  authorise 
any  such  local  authority,  company,  or  person  so  to  supply 
electricity  to  be  used  for  purposes  incidental  to  the  working  or 
lighting  of  the  railway,  tramway,  or  canal,  other  than  the  purposes 
aforesaid. 

3.  A company,  local  authority  or  body  receiving  a supply  of 
electricity  under  this  section  shall  not  use  the  electricity  in 
such  manner  as  to  cause,  or  to  bs  likely  to  cpuse,  any  interference 
with  Government  observatories  or  laboratories,  or  observatories  or 
laboratories  now  or  hereafter  erected,  owned,  or  managed  in 
pursuance  of  any  present  or  future  statutory  enactment,  but  this 
sub-section  shall  not  apply  to  any  such  company,  local  authority, 
or  body  who,  by  any  Act  of  Parliament  or  Order  confirmed  by 
or  having  the  effect  of  an  Act  of  Parliament  containing  provisions 
for  the  protection  of  such  observatories  or  laboratories,  are  autho- 
rised to  use  electricity  for  the  putposes  for  which  a supply  is 
authorised  to  be  given  under  this  section. 

6. — (1)  Where  it  is  proved  to  the  satisfaction  of  the  Board  of 
Trade  that  the  occupier  of  any  premises  is  desirous  of  obtaining  a 
supply  of  electricity  from  any  undertakers  within  whose  area  of 
supply  those  premises  are  not  situate,  the  Board  of  Trade  may 
if  the  local  authority  within  whose  district  the  premises  are 
situate,  and  the  undertakers  (if  any)  authorised  to  supply  elec- 
tricity to  such  premises,  consent,  by  order  permit  the  first- 
mentioned  undertakers  to  give  a supply  to  those  premises  on  such 
terms  and  subject  to  such  conditions  as  the  Board  think  fit  : 

Provided  that,  if  in  the  opinion  of  the  Board  of  Trade  any 
consent  required  by  this  Bub-section  is  unreasonably  withheld,  the 
Board  of  Trade  may  proceed  as  if  such  consent  had  been  given. 

2.  An  order  given  by  the  Board  of  Trade  under  this  section  may, 
for  the  purpose  of  enabling  a Bupply  to  be  given  thereunder,  confer 
any  such  powers  and  impose  any  such  duties  on  the  undertakers  as 
would  have  been  conferred  or  imposed  by  the  Electric  Lighting 
ActB,  and  as  might  have  been  conferred  or  imposed  by  Provisional 
Order  if  the  premises  and  the  route  along  which  lines  are  to  be 
laid  for  the  purpose  of  giving  the  supply  were  within  the  area 
of  supply  of  the  undertakers,  anything  in  the  special  Act  or 
Order  relating  to  the  undertaking  to  the  contrary  notwith- 
standing. 

3.  If  the  undertakers  on  whom  powers  are  conferred  by  an  order 
under  this  section  are  not  a local  authority,  the  works  and  lines 
erected  and  laid  under  the  powers  so  conferred  shall,  so  long  as 
the  order  remains  in  force,  be  deemed,  for  the  purposes  of  the  pro- 
visions as  to  purchase  applicable  to  the  undertaking,  to  form  part 
of  the  undertaking  within  the  district  of  the  local  authority 
which  comprises  the  area  of  supply  of  the  undertakers,  or,  if 
that  area  is  comprised  within  the  districts  of  more  than  one 
local  authority,  within  such  of  those  districts  as  the  Board  of 
Trade  may  determine. 

4.  Nothing  in  this  section  shall  enable  the  Board  of  Trade,  with- 
out the  consent  of  the  undertakers  within  whose  area  of  supply  the 
premises  are  situate,  to  give  such  permission  aB  aforesaid  to  any 
undertakers  where  the  last-mentioned  undertakers  are  by  any  Act 
of  Parliament  specifically  prohibited  from  supplying  electricity 
within  the  area  of  the  first- mentioned  undertakers. 

7.  — (1)  Where  any  generating  station,  mains,  or  other  works  of 
a company  used  solely  for  supplying  electricity  within  the  district 
of  a local  authority  are  situated  outside  the  district  of  that  local 
authority,  the  generating  station,  mains,  and  other  works  so  used 
shall  for  the  purposes  of  the  provisions  of  the  Electric  Lighting 
Acts,  and  any  Provisional  Order  conferring  on  local  authorities 
power  to  purchase  undertakings,  be  deemed  to  be  situated  within 
the  district  of  that  local  authority,  and,  where  any  generating 
station,  mains,  and  Other  works  are  used  solely  for  supplying 
electricity  within  the  districts  of  two  or  more  local  authorities, 
but  are  not  situated  within  any  of  those  districts,  the  Board  of 


Trade  may,  on  the  application  of  all  or  any  of  those  authorities,  by 
Provisional  Order  apply  this  provision  subject  to  such  adaptations 
as  the  circumstances  of  the  case  may  require : 

Provided  that  this  sub-section  shall  not,  except  by  agreement 
between  the  local  authority  and  the  company  concerned,  apply  to 
any  generating  station,  mains,  or  other  works  authorised  by  a 
special  Act  passed  before  the  passing  of  this  Act. 

2.  Any  local  authority  having  power  under  the  Electric  Lighting 
Acts  or  any  Provisional  Order  to  purchase  so  much  of  the  under- 
taking of  a company  as  is  within  the  district  of  that  local  authority 
may,  with  the  consent  of  and  upon  such  terms  and  conditions  as  may 
be  approved  by  the  Board  of  Trade,  and,  in  the  case  of  an  under- 
taking authorised  before  the  commencement  of  this  Act,  with  the 
consent  of  the  company,  transfer  their  rights  of  purchase  to  any 
other  local  authority  having  power  to  purchase  so  much  of  the  same 
undertaking  as  is  within  the  district  of  that  last-mentioned  local 
authority,  and  the  deed  of  transfer  may  contain  such  consequential 
provisions  as  may  be  necessary  for  giving  effect  to  the  transfer. 

8.  The  Board  of  Trade  may,  with  the  concurrence  of  the  Local 
Government  Board,  by  Provisional  Order  make  such  provisions  as 
appear  to  them  necessary  or  expedient,  by  the  constitution  of  a 
j Ant  committee  or  joint  board  or  otherwise,  for  the  joint  exercise 
of  all  or  any  of  the  powers  under  the  Electric  Lighting  Acts,  or  this 
Act,  or  any  Provisional  Order,  by  two  or  more  local  authorities  as 
respects  any  area  of  supply  consisting  of  the  whole  or  parts  of  the 
districts  of  those  authorities,  in  any  case  where  it  appears  to  them 
that  the  joint  exercise  of  those  powers  would  be  expedient,  and 
any  such  Provisional  Order  may  contain  suih  provisions  as  may 
appear  necessary  or  proper  for  adapting  any  of  the  provisions  of  the 
Electric  Lighting  Acts,  or  this  Act,  or  any  such  Provisional  Order, 
to  the  case  of  any  committee  or  board  so  constituted. 

9.  The  Board  of  Trade  may  grant  a Provisional  Order  not- 
withstanding that  the  notice  required  by  section  four  of  the 
Electric  Lighting  Act,  1882,  to  be  given  to  a local  authority  on 
or  before  the  first  day  of  July,  has  not  been  given  in  the  case 
of  any  local  authority  which  waives  its  right  to  receive  such  a 
notice,  and  no  such  notice  need  be  given  to  the  local  authority  of 
a district  in  which  it  is  not  intended  to  take  power  to  distribute 
electricity. 

10.  — (1)  With  a view  to  making  five  years  the  ordinary  period 
of  revision  of  maximum  price  and  allowing  representations  as  to 
revision  to  be  made  by  consumers,  Sub- sec.  (2)  of  Sec.  32  of  the 
schedule  to  the  Electric  Lighting  (Clauses)  Act,  1899,  shall,  for  the 
purpose  of  incorporation  with  any  Act  or  Order  passed  or  con- 
firmed after  the  passing  of  this  Act,  be  read  as  if  the  words  " five 
years”  were  substituted  for  the  words  “seven  years,”  and  the 
words  “ or  such  number  of  consumers,  not  less  than  20,  as  the 
Board  of  Trade  consider  sufficient,  having  regard  to  the  population 
of  the  area  of  supply,”  were  inserted  after  the  words  “either  the 
local  authority  or  the  undertakers.” 

2.  Where  any  Act  or  Provisional  Order  passed  or  confirmed 
before  the  commencement  of  this  Act  enables  the  Board  of  Trade 
to  revise  or  vary  any  maximum  prices  to  be  charged  for  electricity, 
that  Act  or  Order  shall  be  construed — 

(а)  So  as  to  enable  the  revision  or  variation  to  take  place  at  an 
interval  of  five  years  after  the  commencement  of  the  Act  or  Order, 
or  the  last  revision,  in  cases  where  a longer  interval  is  fixed  by  the 
Act  or  Order ; and 

(б)  so  as  to  enable  the  power  of  revision  or  variation  to  be 
exercised  on  the  representation  of  such  number  of  consumers,  not 
less  than  20,  as  the  Board  of  Trade  consider  sufficient,  having 
regard  to  the  population  of  the  area  of  supply,  in  cases  where 
under  the  Act  or  Order  such  a power  either  cannot  be  exercised  on 
such  a representation,  or  can  be  exercised  only  on  the  representa- 
tion of  a number  of  consumers  greater  than  20. 

11.  — (1)  The  sections  set  out  in  the  Second  Schedule  to  this  Act 
shall  be  substituted  for  Secs.  49,  50,  51  and  53  of  the  schedule  to 
the  Electric  Lighting  (Clauses)  Act,  1899,  as  incorporated  with  any 
Act  or  Order  passed  or  confirmed  after  the  commencement  of 
this  Act. 

2.  The  provisions  contained  in  the  sections  so  set  out  shall, 
subject  to  Buch  adaptations  (if  any)  as  may  be  necessary,  be  sub- 
stituted for  any  corresponding  provisions  a3  to  the  use,  examina- 
tion and  certification  of  meters,  and  their  connection  and  dis- 
connection with  electric  lines,  contained  in  or  incorporated  with 
any  special  Act  or  Provisional  Order  relating  to  the  supply  of 
electricity  passed  or  confirmed  before  the  commencement  of  this 
Act. 

12.  For  the  purposes  of  Sec.  9 of  the  Electric  Lighting  Act, 
1882,  the  accounts  of  any  undertakers  being  a local  authority  shall 
be  made  up  to  March  31st  in  each  year,  and  accordingly  as  respects 
those  accounts  June  30th  shall  be  substituted  in  that  section  for 
March  25th,  and  March  31st  for  December  31st:  Provided  that,  if 
any  such  undertakers  show  to  the  Board  of  Trade  that  some  other 
dates  are,  owing  to  special  circumstances,  more  convenient  in  their 
case  than  March  31st  and  June  30th,  the  Board  of  Trade  may  sub- 
stitute Buch  other  dates  for  March  31st  and  June  30th,  and  this 
section  Bhall  as  respects  those  undertakers  be  construed  with  the 
substituted  dates. 

13.  The  Board  of  Trade  shall  from  time  to  time  make  a return 
to  Parliament  giving  such  particulars  as  they  may  think  proper 
with  regard  to  the  reports  made  by  any  auditors  appointed  by 
them  to  audit  the  accounts  of  any  undertakers,  and  any  action 
taken  on  Buch  reports  by  the  Board  and  by  the  undertakers. 

14. — -(1)  A local  authority,  company,  or  person  who  have 
obtained  a licence,  order,  or  special  Act  for  the  supply  of  elec- 
tricity shall  not,  by  transfer  or  otherwise,  divest  themselves  of  any 
of  the  powers,  rights,  or  obligations  conferred  or  imposed  upon 
them  by  the  Electric  Lighting  Acts,  or  by  any  licence,  order, 
or  special  Act,  otherwise  than  under  and  in  accordance  with  a 
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provision  contained  in  a licence,  order,  or  special  Ac-  authorising 

SU<2h  Sifc^ll  of  the  Electric  Lighting  Act,  1882,  shall  be  repealed 
from  “ but  no  local  authority  ” to  the  end  of  the  section. 

15.  Notwithstanding  anything  in  the  E ectric  Llght,1“f  fC^9  ° 
in  any  Act  of  Parliament  or  Provisional  Order  authonsin  an 
undertaking,  a person  shall  not  be  entitled  to  demand  or  to 
continue  to  receive  from  undertakers  authorised  to  supply 
tricity  in  any  area  a supply  of  electricity  for  any  premises  having 
a separate  supply,  unless  he  has  agreed  with  the  undertakeis 
to  pay  to  them  such  minimum  annual  sum  as  will  give  them 
reasonable  return  on  the  capital  expenditure,  and  wil  cov  . . 
standing  charges  incurred  by  them  in  order  to  meet  the  possible 
maximum  demand  for  those  premises;  the  sum  to  be  so  paid  shall 
be  determined  in  default  of  agreement  by  arbitration. 

16.  All  electric  lineB,  fittings,  apparatus,  and  appliances  let  oy 
any  undertakers  on  hire  or  belonging  to  any  undertakers,  but  being 
in  or  upon  premises  of  which  the  undertakers  are  not  in  possession, 
shall,  whether  they  be  or  be  not  fixed  or  fastened  to  any  part  of»  7 
premises  in  or  upon  which  they  may  be  situate,  or  to  the  soil  unae 
any  such  premises,  at  all  times  continue  to  be  tbe  property  of  an 
be  removable  by  the  undertakers,  and  Secs.  24  and  25  of  the 
Lighting  Act,  1882,  shall  extend  and  apply  to  all  such  ele^tric.^^;8' 
fittings,  apparatus,  and  appliances:  Provided  that  such  ele° 
lines,  fittings,  apparatus,  or  appliances  have  upon  them  respectiv  y 
a distinguishing  metal  plate  affixed  to  a conspicuous  part  thereof , or 
a distinguishing  brand  or  other  mark  conspicuously  impress 
made  thereon,  sufficiently  indicating  the  undertakers  as  the  actual 
owners  thereof. 

For  the  purposes  of  this  section,  electric  lines,  fittings,  apparacu  , 
and  appliances  disposed  of  by  the  undertakers  on  terms  of  payment 
by  instalments  shall,  until  the  whole  of  the  instalments  have  been 
paid,  be  deemed  to  be  electric  lines,  fittings,  apparatus,  and  appl  - 
ances  let  on  hire  by  the  undertakers. 

Nothing  in  this  section  shall  affect  the  amount  of  the  assessment 
for  rating  of  any  premises  upon  which  any  electric  lines,  fittings, 
apparatus,  or  appliances  are  or  shall  be  fixed.  . 

Twenty-four  hours’  notice  in  writing  shall  be  given  to 
the  undertakers  by  every  consumer  before  he  quits  any  Premise® 
supplied  with  electrical  energy  by  the  undertakers,  and,  m 
default  of  such  notice,  the  consumer  so  quitting  shall  be  liable  to 
pay  to  the  undertakers  the  money  accruing  due  in  respect  of  sucn 
supply  up  to  the  next  usual  period  for  ascertaining  the  register  of 
the  meter  on  such  premises,  or  the  date  from  which  any  subsequen 
occupier  of  such  premises  may  require  the  undertakers  to  supp  y 
electrical  energy  to  such  premises,  whichever  shall  first  occur. 

2.  Notice  to  the  effect  of  this  section  shall  be  endorsed  upon  any 
demand  note  for  charges  for  electrical  energy. 

18.  The  undertakers  may  refuse  to  supply  electrical  energy  to 
any  person  whose  payments  for' the  supply  of  electrical  energy  are 
for  the  time  being  in  arrear  (not  being  the  subject  of  a bond  fide 
dispute),  whether  any  such  payments  be  due  to  the  undertakers  in 
respect  of  a supply  to  the  premises  in  respect  of  which  such  supply 
is  demanded  or  in  respect  of  other  premises. 

19.  Electrical  energy  shall  be  deemed  to  be  goods,  wares,  or 
merchandise  for  the  purposes  of  Sec.  59  of  the  Stamp  Act,  1891 
(which  makes  certain  contracts  chargeable  with  stamp  duty  as  con- 
veyances on  sale),  and  also  for  the  purposes  of  the  exemption 
numbered  three  under  the  heading  “ Agreement  or  any  memorandum 
of  an  agreement  ” contained  in  the  First  Schedule  to  that  Act.- 

2U.  For  removing  doubts,  it  is  hereby  declared  that  so  much  of 
any  Provisional  Order  or  special  Act,  or  of  the  Schedule  to  the 
Electric  Lighting  (Clauses)  Act,  1899,  as  incorporated  with  any 
such  Order  or  Act,  as  prohibits  undertakers  from  associating  them- 
Belves  with  any  company  or  person  supplying  energy  under  any 
Mcence,  Provisional  Order,  or  special  Act  unless  the  undertakers  are 
authorised  by  Parliament  to  do  so,  shall  not  be  construed  as  pro- 
hibiting the  undertakers  from  taking  a supply  of  electricity  in 
bulk  from  any  company  or  person  authorised  to  give  such  a 
supply. 

21.  Money  borrowed  under  the  Electric  Lighting  Acts  shall  not 
be  reckoned  as  part  of  the  total  debt  of  a local  authority  for  the 
purpose  of  any  limitation  on  borrowing  under  the  enactments 
relating  to  borrowing  by  the  local  authority. 

22. — (1)  With  a view  to  the  protection  of  the  royal  palaces, 
parks,  and  gardens,  museums,  and  other  public  buildings,  and  their 
contents  (in  this  section  referred  to  as  “the  protected  premises  ), 
the  Commissioners  of  Works  and  their  engineer,  or  other  officer 
duly  authorised  in  writing  under  the  hand  of  their  secretary,  may 
from  time  to  time  enter  upon  and  inspect  any  generating  station 
of  any  undertakers,  and,  if  on  such  inspection  it  should  appear  to 
the  Commissioners  that  proper  precautions  are  not  being  adopted 
for  the  due  consumption  of  smoke,  and  for  preventing  as  far  as 
reasonably  practicable  the  evolution  of  oxides  of  sulphur,  and 
generally  for  the  prevention  of  nuisance  in  relation  to  the  pro- 
tected premises,  they  may,  without  prejudice  to  any  other  remedy, 
require  the  undertakers  forthwith  to  carry  out  such  works  and  to 
do  such  things  as  are  necessary  in  the  circumstances. 

2.  The  undertakers  Bhall  give  all  reasonable  facilities  for  such 
inspection  to  the  Commissioners  and  their  engineer  or  other  officer 
as  aforesaid. 

3.  Any  dispute  arising  between  the  Commissioners  and  the 
undertakers  in  relation  to  any  of  the  provisions  of  this  section  shall 
be  determined  by  arbitration. 

This  section  shall  not  apply  to  the  station  of  the  Westminster 
Electric  Supply  Corporation,  Ltd.,  at  Horseferry  Road,  in  the  City 
of  Westminster. 

23.  Where  in  any  area  a local  authority,  company  or  person  is 
authorised  to  supply  electricity  under  Act  of  Parliament  or  under 
licence  or  Provision'll  Order  granted  under  the  Electric  Lighting 


Acts,  it  shall  not,  after  the  passing  of  this  Act,  be  lawful  for  any 
other  local  authority,  company  or  person  to  commence  to  supply  or 
distribute  electricity  within  the  same  area  unless  such  supply  or 
distribution  is  authorised  by  Act  of  Parliament,  or  by  licence  or 
Provisional  Order  granted  in  terms  of  the  Electric  Lighting  Acts, 
provided  that  this  section  shall  not  prevent  any  company  or  person 
from  affording  a supply  of  electrical  energy  to  any  other  company 
or  person  where  the  business  of  the  company  or  person  affording 
the  supply  is  not  primarily  that  of  the  supply  of  electrical  energy 
to  consumers. 

Provided  also  that  this  section  shall  not  prevent  any  company 
who  at  the  passing  of  this  Act  are  empowered  by  their  memorandum 
of  association  to  generate  electrical  energy  from  affording  a supply 
to  a railway  company  for  purposes  incidental  to  that  company  s 
undertaking  other  than  the  conveyance  of  public  traffic. 

24.  Nothing  in  this  Act  shall  enable  the  Board  of  trade  by 

Provisional  Order  to  authorise  the  compulsory  acquisition  of  any 
land  which,  at  the  date  of  the  first  publication  of  the  notice  for 
the  Order,  belongs  to  any  gas  or  water  undertakers,  and  is 
used  or  authorised  to  be  used  by  them  for  the  purposes  of  their 
undertaking. 

25  In  this  Act,  unless  the  context  otherwise  requires— 

The  expression  “ Provisional  Order  ” means  a Provisional  Order 
under  the  Electric  Lighting  Acts : 

The  expression  “ Electric  Lighting  Acts’’  means— 

(а)  As  respects  England  and  Ireland,  the  Electric  Lighting  Acts, 

1882  and  1888  ; and  . . 1UQO  , 

(б)  As  respects  Scotland,  the  Electric  Lighting  Acts,  1882  and 
1888.  the  Electric  Lighting  (Scotland)  Act,  1890,  and  the  Electric 
Lighting  (Scotland)  Act,  1902. 

The  expression  " authorised  ” means  authorised  by  Act  of  Parlia- 
ment or  Provisional  Order. 

The  expression  “ area  of  supply  ” means  any  area  within  which 
any  local  authority,  company  or  person  is  authorised  to  supply 

electricity.  , , .... 

The  expression  “undertakers”  means  any  local  authority,  com- 
pany or  person  authorised  to  supply  electricity  to  whom  the 
Electric  Lighting  Acts  apply. 

The  expression  “road”  includes  any  street  as  defined  by  the 
Electric  Lighting  Act,  1882.  . . , , . f 

The  expression  “ generating  Btation  includes  any  station  tor 
generating,  transforming,  converting  or  distributing  electricity. 

The  expression  “ to  supply  electricity  in  bulk  ” means  to  supply 

electricity—  .,  . , , 

(a)  To  any  local  authority,  company  or  person  authorised  to 
distribute  electricity  to  be  used  for  the  purposes  of  distribution ; or 

(b)  To  any  local  authority  authorised  by  any  general  or  special 
Act  to  undertake  or  contract  for  the  lighting  of  streets,  bridges  or 
public  places,  to  be  used  for  the  purposes  of  lighting  streets,  bridges 

and  public  places.  „ . 

26. (1)  In  the  application  of  this  Act  to  Scotland,  the  Secretary 

for  Scotland  shall  be  substituted  fpr  the  Local  Government  Board 
as  respects  Provisional  Orders  relating  to  Scottish  local  authorities, 
and  May  15th  shall  be  substituted  for  March  31st,  and  the  first  day 
of  August  shall  be  substituted  for  June  30th.  Sec.  99  of  the 
Bargh  Police  (Scotland)  Act,  1892,  as  applied  by  Sec  44  of  the 
Local  Government  (Scotland)  Act,  1894,  shall  be  read  as  if  the 
words  “subject  to  the  provisions  of  the  Electric  Lighting  Act, 
1882,  or  any  Act  or  Acts  amending  or  superseding  the  same, 

2.  In  the  application  of  this  Act  to  Ireland,  the  Local  Govern- 
ment Board  for  Ireland  shall  be  substituted  for  the  Local 
Government  Board  as  respects  Provisional  Orders  relating  to  Irish 

local  authorities.  _.  ...  . . 

27. (i)  This  Act  may  be  cited  as  the  Electric  Lighting  Act, 

1900. 

(2)  This  Act  and  the  Electric  Lighting  Acts  shall  be  construed 
together  as  one  Act,  and  may  be  cited  as  the  Electric  Lighting 

Acts,  1882  to  1909.  . 4 , , . .... 

(3)  This  Act  shall  come  into  operation  on  April  1st,  lyiu. 


SCHEDULES. 

First  Schedule. — Modifications  of  the  Lands  Clauses  Acts. 

The  following  modifications  shall  have  effect  in  the  construction 
of  the  provisions  of  the  Lands  Clauses  Acts  incorporated  by  this 
Act  for  the  purposes  of  the  Electric  Lighting  Acts:— 

(а)  The  expression  " special  Act  ” means  the  Electric  Lighting 

Acts,  inclusive  of  any  Provisional  Order  authorising  the  compul- 
sory acquisition  of  land,  except  that  the  period  of  three  years 
mentioned  in  Sec.  123  Lands  Clauses  Consolidation  Act,  1845,  shall 
be  calculated  from  the  passing  of  the  Act  confirming  the  Pro- 
visional Order ; and  , . . . „ 

(б)  The  expressions  “ the  promoters  ” and  the  undertaking 

mean  respectively  the  undertakers  and  the  undertaking  under  the 
Electric  Lighting  Acts,  and  the  expression  “ company ’’  in  the 
Railways  Act  (Ireland),  1851,  the  Railways  Act  (Ireland),  1860, 
and  the  Railways  Act  (Ireland),  1864,  means  the  undertakers  under 
the  Electric  Lighting  Acts;  and  . 

(c)  The  expression  “land”  includes  easements  in  or  relating  to 

land. 

Second  Schedule.— Sections  to  be  Substituted  fob  8ecs. 
49,  50,  51  AND  53  OF  THE  SCHEDULE  TO  THE  ELECTRIC 
Lighting  (Clauses)  Act,  1899. 

“ 49.  The  amount  of  energy  supplied  by  the  undertakers  to  any 
ordinary  consumer  under  the  Special  Order,  or  the  electrical 
quantity  contained  in  the  supply  (according  to  the  method  by 
which  the  undertakers  elect  to  charge),  hereinafter  referred  to  as 
1 the  value  of  the  supply,’  shall,  except  as  otherwise  agreed  between 
the  consumer  and  the  undertakers,  be  ascertained  by  means  of  an 
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appropriate  meter  duly  certified  under  the  provisions  of  the 
special  Order,  and  fixed  and  connected  with  the  service  lines  in 
some  manner  approved  by  the  Board  of  Trade. 

50.  A meter  shall  be  considered  to  be  duly  certified  under  the 
provisions  of  the  Special  Order  if  it  be  certified  by  an  electric 
inspector  appointed  under  the  Special  Order  to  be  a meter  capable 
of  ascertaimngithe  value  of  the  supply  within  such  limits  of  error 
as  may,  as  respects  meters  of  the  class  to  which  the  meter  belongs 
Tie  allowed  by  the  Board  of  Trade,  and  to  be  of  some  construction 
and  pattern  approved  by  the  Board  of  Trade,  and  every  such  meter 
is  hereinafter  referred  to  as  a ' certified  meter  ’ : Provided  that 
where  any  alteration  is  made  in  any  certified  meter,  that  meter 
shall  cease  to  be  a certified  meter  unless  and  until  it  is  again 
Order  *8  & Certlfied  meter  under  the  provisions  of  the  Special 

“51.  An  electric  inspector,  on  being  required  to  do  so  by  the 
undertakers  or  by  any  consumer,  and  on  payment  of  the  prescribed 
lee  by  the  party  so  requiring  him,  shall  examine  any  meter  used 
or  intended  to  be  used  for  ascertaining  the  value  of  the  supply,  and 
shall  certify  it  as  a certified  meter  if  he  considers  it  entitled  to  be 
so  certified,  and  the  inspector  shall,  on  the  like  requisition  and 
payment,  examine  the  manner  in  which  any  Buch  meter  has  been 
faxed  and  connected  with  the  service  lines,  and  shall  certify  that  it 
has  been  fixed  and  connected  with  the  service  lines  in  some  manner 
approved  by  the  Board  of  Trade,  if  he  considers  that  it  is  entitled 
to  be  so  certified. 

53.  The  undertakers  shall  not,  nor  Bhall  any  consumer,  connect 
any  meter  used  or  to  be  used  under  the  Special  Order  for  ascertain- 
ing the  value  of  the  supply  with  any  electric  line  through  which  energy 
is  supplied  by  the  undertakers,  or  disconnect  any  such  meter  from 
any  such  electric  line,  unless  the  one  has  given  to  the  other  not  less 
than  48  hours’  notice  in  writing  of  the  intention  to  do  so,  and  the 
'v0  i^r?’.0r  any  consumer  acting  in  contravention  of  this  section 

shillings  »ble  for  eacb  offence  to  a penalty  not  exceeding  forty 


THE  CARE  OF  A COMMUTATOR. 


[communicated.] 


John  Pain  Lumley  had  been  designing  direct-current 
machines  for  23  years,  and  recollection  of  this  circumstance 
never  failed  to  awaken  in  his  breast  feelings  of  the  liveliest 
gratification. 

Events  move  quickly  in  the  electrical  world,  and  23  years 
is  a long  time,  viewed  from  the  standard  of  progress  made. 
Lumley  well  knew  that  there  could  be  few  men  in  the 
country  who  had  been  designing  for  that  length  of  time  ; 
and  he  reckoned  that  he  had  succeeded  in  reaching  the  top 
rung  of  his  ladder ; that  what  he  didn’t  know  about  his 
job  wasn’t  fit  to  know. 

hiom  a primitive  shunt- wound  generator  he  had  proceeded 
by  sure  stages  to  the  latter-day  refinements  of  the  compound 
winding,  the  commutating  pole,  the  ventilated  spool,  and 
the  distributed  field.  Yes,  he  would  think,  as  he  leant  back 
in  his  well-worn  chair,  he  had  not  been  idle. 

He  was  wont  sometimes  to  call  to  mind  a machine  he  had 
designed  with  pride  a couple  of  decades  before.  Big,  uo-ly 
wasteful,  inefficient ; bad  in  every  respect ! And  then^he 
would  smile  as  he  thought  of  his  latest  creature  of  the  same 
output.  Small,  elegant,  economical,  efficient,  good  and 
sound  all  through.  And  all  this  the  product  of  his  brain, 
l hen  did  he  feel  that  the  weary  research,  the  restless  nights 
the  crowded  days,  had  not  been  spent  in  vain.  He  had 
evolved  the  finest  d.c.  machine  which  money  could  procure. 
Heating  negligible.  Commutation  sparkless  at  heavy  over- 
loads. 

Ijumley,  as  a matter  of  fact,  particularly  prided  himself 
on  his  knowledge  of  the  subject  of  commutation.  He  had 
studied  the  question  in  all  its  bearings.  He  had  published 
a work,  running  into  three  volumes,  on  “ Reactance  Volts, 
and  I low  to  Smother  Them.”  A paper  entitled  “ What’s 
the  Matter  with  Micanite  ? ” stood  to  his  credit  in  the 
annals  of  the  local  Society.  Alternating-current  men  re- 
garded him  with  envy,  testers  with  awe/  And  the  daily 
consolation  of  his  hard-worked  life  was  that  he,  John  Pain 
Burnley,  was  the  commutator  king. 

* ,ne  day  Burnley  wTas  called  away  to  give  expert  advice  on 
a job  in  the  metropolitan  district.  In  the  station  were  a 
couple  of  his  rotaries.  He  spent  the  morning  clearing  up 
the  trouble,  and  was  preparing  to  depart.  As  he  was  putting 
on  his  gloves  he  noticed  how  the  marble  panels  gleamed; 
how  the  brass  rails  which  hemmed  in  the  machines  sparkled 


in  the  sunlight.  But  the  circumstance  which  most  engrossed 
his  attention  was  the  sparkless,  perfect  operation  of  a couple 
of  steam-driven  generators.  He  called  the  attention  of  the 
switchboard  man  to  it. 

“ They  are  not  our  machines,”  said  Burnley,  “ but  they’re 
operating  wonderfully  well.  Pull  load  ? ” 

“ Yes.  Bit  of  overload,  if  anything,”  replied  the  central 
station  man.  “ They  are  excellent  machines,  but,  in  my 
opinion,  care  of  the  commutator  while  in  service  is  even 
more  important  than  good  design.” 

“ You  think  so  ? ” 

I do,  indeed  ! said  the  switchboard  man,  impressively. 
Now,  the  fact  is,  this  man,  Paynter  by  name,  was  some- 
thing of  a wag.  He  thought  that  with  all  his  learning, 
Burnley  looked  a bit  of  a fool.  There  was  nothing  of  the 
man  of  the  world  about  him,  and  he  might  easily  be  deceived. 
1 aynter  resolved  that  he  would  have  him  on.  He  would 
stait  gently,  and  then  if  he  found  Lumley  was  taking  the 
bait,  he  would  give  him  as  much  as  he  could  swallow. 

Yes,  he  resumed,  “ I feel  it  to  be  true  that  a closely- 
worked-out  design  may  be  entirely  wasted  and  rendered 
worthless  by  careless  running.  While,  on  the  other  hand,  a 
machine,  theoretically  poor  and  of  doubtful  operating  powers, 
may  be  so  tended  and  cared  for,  have  its  way  so  smoothed 
foi  s°  to  speak,  that  it  may  perform  wonders  in  service.” 
“I  think  there  may  be  a great  deal  of  truth  in  what  you 
say,  said  Lumley,  much  impressed  with  Paynter’s  statement 
and  heavy  delivery. 

“ May  be  ? ” echoed  Paynter,  going  on  with  increasing 
confidence,  “ there  undoubtedly  is.  Look  at  those  two 
machines.  How  are  they  operating  ? ” 

“ Perfectly  ! ” 

“ Yes-  And  h°w  many  commutating  poles  did  the  designer 
putin?”  b 

“ None  ! ” 

“Exactly  ! And  do  they  look  under-rated  ? ” 

“ By  no  means.  Over-rated,  if  anything,  to  judge  simply 
by  the  size.”  r J 

“Just  so.  Then  the  question  is,”  cried  Paynter  exult- 
mgly,  “ how  is  it  done  ? ” 

. u Oarel  ul  attention,  eh  ? ” queried  Lumley,  athirst  for 
information. 

Paynter  nodded  impressively,  feeling  that  now  he  could 
tell  his  man  any  old  lie  he  liked. 

He  took  Lumley  by  the  lapel  of  his  coat,  and  prodded 
him  gently,  the  while  he  regarded  him  with  an  air  of  much 
mystery. 

“ Do  you  know  how  I do  it  ? ” 

“ No  ! ” murmured  Lumley. 

“ Shall  1 tell  you  ? ” 

“ Tell  me  !” 

“ Mutton  fat ! ” Paynter  almost  hissed. 

Mutton  fat  ? ” gasped  his  listener.  A breathless  pause, 
and  then,  “ Oh,  I see  ! You  take  the  fat  and  rub  it  on  the 
commutator  instead  of  an  oily  rag.” 

“ It  must  be  mutton  fat ! ” 

“Why  mutton?  Wouldn’t  beef  do,  or  bacon,  or 

pork  ? ” 

“ Good  heavens,  no  ! I’ve  tried  all  the  fats  there  are- 
vegetable  and  animal,  and  mutton  is  the  only  wear.  And, 
of  course,  any  mutton  fat  won’t  do,  you  know.” 

“ Oh,  won’t  it ! ” said  Lumley. 

Not  by  any  means  ; you  have  got  to  pick  your  sheep 
very  carefully.”  By  this  time  Paynter  had  fairly  got  into 
his  stiide,  and  was  wonderiDg  how  far  he  should  go 
with  it. 

’i  ou  musL  pick  a sheep  which  has  never  had  any 
illness,  preferably  a two-year-old,  without  blemish.” 

“A  two-year-old  without  blemish!”  repeated  Lumley 
with  the  eagerness  of  a child. 

“ Yes,  and  by  far  the  most  important  point  is  this  : Cut 
the  fat  ' away  near  the  lcidney  ! ” 

“ Heavens ! ” 

“ One  inch  from  the  outside  edge  of  the  kidney  ! ” 

And  i aynter  drew  back  a few  paces  to  watch  the  effect  of 
liis  startling  communication  upon  the  face  of  the  ingenuous 
Lumley. 

As  for  that  worthy,  the  thought  that  he  was  being  grossly 
deceived  never  once  crossed  his  mind.  True,  he  was  a little 
sui prised  to  find  that  after  worrying  over  commutation  for 
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20  years,  he  should  come  to  be  instructed  by  a stripling  like 
this  young  chap.  But  his  mind  was  a receptive  mind,  lie 
was  open  to  conviction.  He  seized  the  attendant  by  the 
hand. 

“ A two-year-old  without  blemish,”  he  cried  joyfully, 
“ and  cut  the  fat  one  inch  from  the  kidney.” 

“ That’s  it,”  said  Paynter.  “ Do  that  and  your  sparking 
troubles  are  over  for  ever.” 

Paynter  moved  away  to  put  the  water  on  the  cooking 
stove  ; and  Lumley,  with  many  fervent  expressions  of  thanks, 
took  his  leave. 

He  indulged  in  many  fine  speculations  arising  out  of  his 
new  knowledge.  He  decided  that  to  the  instruction  card 
which  the  firm  sent  out  with  every  motor  should  be  added 
a clause  on  “ Care  of  the  Commutator.”  He  would  at  once 
have  exhaustive  tests  made,  and  when  he  had  found  his 
ideal  mutton  fat  he  would  have  it  prepared  to  his  instruc- 
tions on  a large  scale.  He  would  read  a paper  before  the 
Society,  “ Some  Notes  on  Sheep  as  Applied  to  Electrical 
Engineering.”  What  a stir  it  would  create  ! What  a boom 
for  Lumley’s  reputation  ! 

It  happened  that  the  very  next  day,  when  he  got  down 
to  the  office,  he  found  a letter  awaiting  him  from  a man  in 
charge  of  a gang  on  the  outside  staff.  A 500-h.p.  motor 
had  been  installed  in  a mill,  and  while  the  heating  was 
well  inside  the  guarantee,  the  commutation  was  simply 
shocking. 

Wrote  the  outside  man,  “We  have  tried  all  possible 
adjustment  of  the  brushes,  checked  up  the  pitch  of  the  studs, 
adjusted  all  the  springs,  and,  in  short,  done  everything  we 
can.  Shall  be  obliged  to  you  if  you  will  write  me  at  once, 
making  any  suggestions  which  occur  to  you  as  to  next  steps 
to  take.” 

Lumley  chuckled  when  he  read  this.  This  was  where  the 
mutton  fat  came  in.  He  called  for  the  stenographer. 

“With  reference  to  your  letter  of  the  9th  inst.,  and 
inquiry  as  to  possible  source  of  trouble  in  operation,  I would 
advise  the  following  procedure  : — Apply  to  any  vendor  of 
British  meat  for  some  mutton  fat,  and  note  following 
particulars  : The  fat  must  be  taken  from  a sheep  at  least 
two  years  of  age,  in  perfectly  sound  condition  at  the  time  of 
slaughter,  and  this  is  most  important — the  fat  must  be  cut 
away  as  near  the  kidney  as  possible — to  be  precise,  one  inch 
away.  Raise  the  brushes,  run  machine  round  by  placing 
men  along  the  belt,  and  apply  fat  to  the  surface  of  com- 
mutator. This  should  clear  up  your  trouble.” 

Serenely  Lumley  waited  for  the  reply.  It  came  the  next 
day.  The  outside  charge  band  was  a hard,  cynical,  common- 
sense  man.  “ I have  always  known  you  to  be  a bally  fool, 
but  was  not  aware  before  that  you  were  actually  insane. 
Kindly  note  that  I am  not  a blooming  butcher  ! ” 


PROTECTION. 


By  R.  M.  M. 


One  sees  and  hears  all  kinds  of  woe-begone  tales  of 
unemployment,  bad  trade,  bad  prices,  demand  for  Protection, 
or  argument  that  Free  Trade  must  be  kept  going  for  things 
to  improve.  Having  had  the  pleasure  of  working  for  private 
companies  in  manufacturing  business,  in  supply  stations  and 
in  corporation  undertakings,  one  conclusion  the  writer  has 
come  to  is  that  protection  is  wanted,  badly  wanted — pro- 
tection from  ourselves. 

All  will  grant  that  if  the  electrical  business  were  better  there 
would  be  a proportionately  less  amount  of  unemployment. 
Better  trade  means  higher  profits,  more  output,  and,  inci- 
dentally, higher  salaries.  Better  business  for  supply  com- 
panies, mark  you,  does  not  mean  more  units  output,  unless 
the  extra  units  are  sold  at  a decent  margin  of  profit, 
immediate  or  in  the  near  future.  Better  business  for  manu- 
facturers does  not  mean  larger  output  at  a lower  profit. 

The  station  engineer  recognises  the  first  postulate,  and 
quotes  a five-year  contract  rate  of  supply  to  a large  works 
with  a decent  margin  for  profits,  or  bases  his  tariff  to  briDg 
in  a margin — shall  we  say  ? — of  over  15  per  cent. 


The  manufacturer  puts  a price  on  his  goods,  and  asks  for 
something  higher  to  be  obtained  to  protect  the  trade  ; but 
then  some  of  our  station  friends  step  in  and  say,  “ No,  our 
consumers  shall  buy  at  your  lowest  price  to  us ; we  don’t 
want  to  make  any  profit  on  the  transaction.”  (What  about 
the  increased  supply  of  juice  with  the  margin  for  profit  ?) 
The  station  pats  itself  on  the  back  and  thinks  the  load  is 
coming  up  nicely ; other  manufacturers  hear  the  price 
quoted,  and  begin  to  worry  how  to  cut  their  prices  to  the 
same  or  a lower  figure.  Wiring  contractor  A writes  to  the 
Review  that  some  manufacturers  sell  to  customers  at  a 
lower  price  or  the  same  price  as  to  himself,  and  the  fat’s  in 
the  fire. 

No.  1 is  selling,  at  practically  no  margin,  through  the 
supply  station  ; Nos.  2 and  3 cut  to  this  figure,  and  sell  to 
the  consumers.  No.  1 has  to  drop,  and  so,  ad  infinitum , 
until  the  balance-sheets  go  wrong,  and  the  cutting  has 
induced  cheap  labour,  and  a consequent  increase  of  un- 
employment. 

There  is  a song  which  asks,  “ Little  stranger,  there’s  a 
danger.  How’s  it  all  going  to  end  ? ” (Who  said  Work- 
house  ?) 

The  only  one  who  as  yet  has  not  had  any  criticism  is  the 
contractor — his  turn  comes  next.  The  contractor  is  no  doubt 
well-meaning,  but  he  also  helps  to  upset  things.  A case  has 
been  heard  of,  where  a contractor,  who  would  ordinarily  have 
his  profit  on  wiring  and  a reserve  on  apparatus  although  the 
same  was  ordered  direct,  has  actually  cut  the  price  quoted 
for  the  apparatus,  thus  giving  away  some  of  the  reserve  for 
nobody’s  benefit.  Mixed  motives,  my  masters  ! 

We  cannot  find  a grumble  for  the  electrical  Press,  but 
certainly  for  the  contributors.  Some  apparently  desire  that 
we  should  saddle  ourselves  with  the  horrors  of  Trade  Unionism 
— to  elevate  the  profession.  “ Ye  gods  ! ” 

No,  there  is  still  a profitable  lesson  to  be  learned  from 
America,  which  abbreviated  is — Everyone  electrical  for 
everything  electrical  at  all  times,  all  working  for  electricity 
with  eyes  open  to  the  benefit  of  the  ivhole  electrical  pro- 
fession. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


JAPAN. — The  rates  of  duty  given  below  are  the  lower  rates  which 
have  been  arranged  by  treaties  with  Japan.  British  goods 
are  entitled  to  entry  under  these  lower  rates,  but  in  order  to 
gain  this  advantage  they  should  be  accompanied  by  a 
certificate  of  origin  which  is  issued  by  the  Japanese  Consul 
in  the  place  of  origin.  If  no  such  officer  exists,  the  certificates 
may  be  issued  by  the  Custom  House  or  other  Government  or 
public  office,  or  by  the  Chamber  of  Commerce.  The  following 
is  the  form  of  invoice  and  certificate  generally  used: — 


(Place  and  date.) 

Invoice  op 


Marks. 

Numbers. 

Packages. 

Quantity  or 
weight. 

Description  of  goods. 

I (we)  hereby  declare  that  the  above  goods  were  produced 


in  and  are  to  be  shipped  to  Japan  from  the 

port  of  per  (ship’s  name)  on  or  about  the  

day  of  ,19  . 

(Signature.) 

Cebtificate. 


(Place  and  date.) 


I hereby  certify  that  of  appeared 

before  me  and  made  the  above  declaration,  and  that  I believe  the 
same  to  be  correct  in  every  particular. 

Signed  and  sealed  this day  of 19  . 

(Signature.) 


It  is  necessary  that  certificates  of  origin  should  be  received  by 
the  consignee  of  the  goodB  before  the  date  of  airival  of  the  vessel 
carrying  the  goods.  Certificates  from  a Notary  Public  or  an 
Honorary  Japanese  Consul  will  not  be  accepted.  Certificates  of 
origin  can  only  be  signed  by  a member  of. a firm  or  authorised  agent, 
whose  name  must  be  registered  at  the  Consulate. 
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Weight  should  be  stated  in  kilograms  to  admit  of  conversion  into 
Japanese  weights  ; the  net  weight  of  the  goods  should  be  given  on 
documents. 

The  dutiable  value  of  an  article  subject  to  ad  valorem  duty  is  the 
actual  cost  of  the  article  at  the  place  of  production  or  purchase  with 
the  addition  of  packing  charges,  cost  of  transportation,  insurance 
and  all  other  charges  incurred  up  to  the  time  of  its  arrival  at  the 
port  of  importation ; however,  in  case  of  doubt,  respecting  the 
actual  cost  and  the  various  charges,  the  balance  after  deducting  the 
import  duty  from  the  price  of  the  article  at  the  place  of  importation 
is  to  be  taken  as  the  dutiable  value  thereof. 


Yen  = 2s.  Id.  Kin  = 1 32277  lb. 

Cattie  = 1-32277  lb. 

The  following  duties  are  payable  : — 
Asbestos,  asbestos  fibre  or  powder 

10  % ad  val. 

Mica  sheets 

28'90  yen  per  100  kin 

Cloth  or  paper-backed  mica,  sheets  of 
small  size  (about  2 X 2|  in.) 

28-90 

Mica,  all  other 

10  % ad  val. 

Iron  wire  rod  and  small  rod  not  exceed- 
ing i in.  in  diameter  : Of  iron  and 
mild  steel  ...  ...  

"503  yen  per  100  catties 

Of  steel,  other  

1-819 

Telegraph  or  galvanised  wire : Of  iron 

and  mild  steel  ...  

259  „ „ 

Of  steel,  other 

5 % ad  val. 

Rails : Of  iron  or  mild  steel 

.-129  yen  per  100  catties 

Of  steel,  other  

5 % ad  val. 

Fishplates  for  rails 

1-20  yen  per  100  kin 

Copper  wire  and  round  trolley  wire 

1120  „ „ 

Copper  plates  and  sheets  

11 

Brass  and  yellow  metal : wire,  plates, 

&3 

740 

Babbit’s  metal  and  other  anti-friction 
metals  

3 50  ,,  ,, 

Brass  bars  for  turbine  blades,  corru- 
gated boiler  furnace  tubes,  flanged 
iron  boiler  plates 

20  % ad  val. 

Bolts  for  rails,  flat  and  round  tie  barB 
for  rails  

10  % ad  val. 

Dog  spikes,  plain  

"573  yen  per  100  catties 

„ galvanised  

10  % ad  val, 

Posts  for  electric  wires,  points  for  rail- 
ways, line  materials  for  electric 
railways,  materials  for  railway 
turntables,  portable  rails,  chairs 
for  rails,  railway  signal  apparatus 

25  % ad  val. 

Telegraph  wire,  other  than  telegraph 
or  galvanised  wire,  of  iron,  mild 
steel,  or  steel  

5 % ad  val. 

Other  submarine  and  underground 
cables  and  other  insulated  electric 
wire  or  cables,  includes  lead- 
covered  aerial  cables  for  tele- 

phone ; lead-covered  underground 
cables  for  telephone,  for  electric 
light  (three-phase  dynamo) ; lead- 
covered  aerial  cables  for  electrie 
light  (three-phase  dynamo)  ; insu- 
lated copper  wire  for  electric 
light ; insulated  twist  copper  wire 
for  electric  light  or  telephone ; 
submarine  telegraph  cables  ; un- 
derground cables  for  transmitting 
electric  power  (excluding  three- 
phase  dynamo) ; insulated  elec- 
tric wire  cord  (twisted  or  not)  ... 

20  % ad  val. 

Electric  radiators  

30  % „ 

Metal  manufactures  not  mentioned  ... 

30  % „ 

Porcelain  insulators  ...  

40  % „ 

Electric  locomotives  

5 % „ 

Wheels  and  axles,  tires,  &c.,  for  loco- 
motives 

5 % „ 

( To  be  continued .) 


flow  (lierinan  Firms  obtain  Contracts. — A financial 

transaction,  which  promises  to  be  accompanied  by  the  prospect  of  a 
large  amount  of  work  in  the  future,  is  now  being  brought  to  a con- 
clusion by  the  Allgemeine  Co.,  of  Berlin.  It  relates  to  the 
acquisition  from  a holding  company  of  shares  of  £375,000  in  the 
Silesian  Secondary  Railway  Co.,  whilst  the  remainder  of  the  shares 
in  the  latter,  amounting  to  one-fourth,  are  to  be  purchased  from  the 
shareholders  directly.  The  Silesian  company  is  associated  with 
two  or  three  other  light,  railways  or  tramways,  and  the  possession 
of  the  whole  of  the  capital  by  the  A.E.G.  will  enable  the  latter  to 
proceed  with  the  conversion  of  the  lines  to  electric  traction  where 
steam  locomotion  is  still  used.  The  three-fourths  (£375,000)  of  the 
share  capital  will  be  exchanged  for  shares  of  £75,000  in  the  Berlin 
Electricity  Works  Co.,  in  which  the  A.E.G.  held  shares  of  £315,000 
at  thejendfof  the;fmancial  year  1908-9. 


NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Elec- 
trical Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


28,429.  “ Elootric  switch  with  lever  motion  and  instantaneous  make  and 
break,”  J.  B.  Wynne.  December  6th. 

• 28,430.  “ Improvements  in  or  relating  to  eleotrio  current  leakage  indicators." 
J.  P.  Winn.  (Application  for  Patent  of  Addition  to  No.  4,666  of  1908.) 
December  6th. 


28,462.  “ Improvements  in  inter-communication  telephone  instruments,” 

J.  A.  Romer.  December  6th. 

28,475.  "Improvements  In  and  relating  to  the  driving  axles  of  electrically-  n 
propelled  vehicles."  . D.  Balachowsky  and  P.  Claire.  (Date  applied  for  j 
under  8ec.  91  of  the  Act,  December  5th,  1908,  being  date  of  application  in  j 
Prance.)  December  6th.  (Complete.) 

28,532,  “Improvements  in  electric  detonators  for  explosives.”  J.  H. 
Robinson  and  Kynoch,  Ltd.  December  7th.  (Complete,) 

28,545.  " Commutator  device  for  wireless  telegraphic  signalling  stations."  < 
G.  Erdmann.  (Application  for  Patent  of  Addition  to  No.  10,156,  1908.)  I 
Deoember  7th.  (Complete  ) 

28,555.  “ Electric  arc  lamp."  L.  M.  McBride.  December  7th.  (Complete.)  ■ 

28,557.  “ Combined  electric  bell  push  and  paper  knife.”  H.  Hirst  and  8.  D.  j 
White.  December  7th. 

28,579.  “ Improvements  in  or  connected  with  secondary  storage  cells  or  other 
batteries  containing  liquids.”  8.  L.  Price  and  J.  G.  Patterson.  December  1 
7th. 

28,617.  " Improved  process  of  making  homogeneous  mechanical  junctures  1 
between  metallic  bodies.”  G.  Harrison.  (Eleotric  Railway  Improvement  Co.,  j 
United  States.)  December  7th.  (Complete.) 

28,672.  "New  or  improved  terminal  for  electric  cables.”  G.  Charlton.  I 
December  8th. 

28,692.  “ Improvements  in  the  manufacture  of  metallie  incandescent  bodies  ' 
for  electric  glow  lamps.”  B.  Dukes.  (Ges.  ftir  Verwertungs  Chemisoher  Pro-  i 
dukte  m.b.H.,  Germany.)  Deoember  8th.  (Complete.) 

28,699.  11  Improvements  in  and  conneoted  with  spark  coils.”  E.  Wilson  and  J 
W.  H.  Wilson.  December  8th. 


28.758.  “ Improvements  in  apparatus  for  sutomatically  operating  the  track 
points  on  electric  tramways  and  railways.”  H.  Dudgeon  and  H.  Cross. 
December  9th, 

28.759.  "Improvements  in  dynamo  or  motor  brushes.”  W.  Christie. 
(Galvanische  Metall-Papier  Fabrik  Akt.-Ges.,  Germany.)  December  9th. 

28,762,  “ Improvements  in  the  method  of  observing  the  effects  of  minute 

electric  signals  in  a telegraphic  system.”  C.  C.  F.  Monckton.  December  9th. 

28,804.  “Improvements  in  the  electrical  propulsion  of  ships.”  Siemens 
Bros.  Dynamo  Works,  Ltd.,  and  E.  A.  Holmes.  Deoember  9th. 

28,813.  “ Improvements  in  and  connected  with  electric  furnaces.”  E, 

Wassmer,  December  9th. 

28,818.  “ Improvements  in  and  relating  to  eleotric  ignition  devices  for 
internal  oombustion  engines.”  H.  Batt.  Deoember  9th. 

28,825.  "Improvements  in  telephone  exchanges.”  Siemens  & Halske 
Akt.-Ges.  (Date  applied  for  under  Sec.  91  of  the  Act,  December  12th,  1908, 
being  date  of  application  in  Germany.)  December  9th.  (Complete.) 

28,849.  “ Improvements  in  and  relating  to  are  lamp  casings.”  R.  BiNETand 
G.  Guenne.  (Date  applied  for  under  Sec.  91  of  the  Act,  December  11th,  1908, 
being  date  of  application  in  France.)  Deoember  9th.  (Complete.) 

28,861.  “ Improvements  in  and  connected  with  metallie  conduit  systems  used 
in  eleotric  wiring.”  Saunders  & Taylor,  Ltd.,  and  J.  V.  Pyatt.  December 
10th. 

28,907.  "Improvements  in  electric  arc  lamps.”  E.  E.  Prestwich,  De- 
cember 10th. 

28.941.  “ Improvements  in  and  relating  to  systems  of  electric  motor  control.” 
British  Thomson-Houston  Co.,  Ltd.  (General  Eleotrio  Co.,  United  States.) 
December  10th. 

28.942.  “ Improvements  in  or  relating  to  burglar  alarms  and  switch  devices.” 
S.  Lichtenfeld.  December  10th.  (Complete,) 

28,947.  Improvements  in  or  oonnected  with  electric  indicating  and  measuring 
instruments.”  E.  R.  Murray.  December  10th. 

28,951.  " Improvements  in  and  relating  to  internal  communication  telephone 
systems.”  G.  Burney  and  Sterling  Telephone  and  Electric  Co.,  Ltd. 
December  10th. 

29,004,  “ Improvements  in  or  relating  to  electric  control  gear.”  Clarke, 
Chapman  & Co.,  Ltd.,  and  R.  C.  Harris.  December  Ilth, 

29,020.  “Improvements  in  trolley  wheels  for  eleotrio  trams  and  the  like.” 
W.  G.  T.  Goodman  and  W,  Keon.  Deoember  11th.  (Complete.) 

29,026.  “ Improvements  relating  to  electrical  ignition  apparatus  for  internal 
combustion  engines.”  H,  W.  Van  Raden.  Deoember  11th.  (Complete.) 


PUBLISHED  SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs,  W.  P.  Thompson  & Co.,  285,  High  Holborn,  W.O.,  and  at  Liver- 
pool and  Bradford  ; price,  post  free,  9d.  (in  stamps). 


1909. 


Shade  Carrier  as  applied  to  Electric  Lamp  Holders.  W.  Green.  3,250. 
February  10th. 

Eleotrio  Switches.  W.  H.  Flood.  5,805.  March  10th.  (Cognate  application, 
15,211  of  1909.) 

Electric  Snat  Switches.  II.  W.  Luke.  (Cutler  Hammer  Manufacturing  Co.) 
6,982.  March  22nd. 

Starting  and  Reversing  Devices  specially,  though  not  exclusively, 
applicable  to  Electric  Pulley  Blocks.  Electric  Pulley  Block  Co.  (Gesc). 
9,276.  April  19th. 

Telephone  Systems,  M.  S.  Conner.  10,255.  April  30th. 
Alternating-Current  Dynamo-Electric  Apparatus.  British  Thomson- 
Houston  Co.  (Allgemeine  ElektrioitSts  Ges.)  10,497.  May  14th.  (Applica- 
tion for  Patent  of  Addition  to  No.  23,288  of  1902.) 

Arrangement  for  Uniform  and  Rapid  Electroplating  of  Articles  of  the 
Flat  Sheet  or  Rod  Tyte.  Langbein  Pfanhauserwerko  Akt.-Ges.  14,091. 
June  16th.  (Date  applied  for  under  International  Convention,  June  22nd, 
1908.) 

Actuation  of  Controllers  and  the  like  for  Electric  Machinery.  H.  P. 

van  Daalen.  15,203.  June  29th. 

Electric  Motor  Starting- Switches,  Siemens  Bros.  Dynamo  Works  and 
E.  Schupp.  10, 637.  b August  5th.  | 
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THE  RESPONSIBILITY  OF  COLLIERY 
MANAGERS. 


Again  we  have  to  draw  attention  to  the  extremely  illogical 
attitude  of  the  Home  Office  towards  the  responsibility  of 
colliery  managers  in  regard  to  the  use  of  electricity  in 
mines,  as  evidenced  by  the  recent  prosecutions  of  the  Fife 
Coal  Co.’s  officials,  already  reported  in  our  columns.  The 
prosecutions  also  showed  the  very  unsatisfactory  way  in 
which  the  special  rules  regulating  the  use  of  electricity  in 
mines  are  being  administered. 

As  will  be  remembered,  Mr.  Charles  Augustus  Carlow, 
general  manager  of  the  company  ; Mr.  Henry  Rowan, 
agent  for  the  Western  District  collieries  ; and  Mr.  Henry 
Richardson,  manager  for  three  of  the  pits,  were  charged 
“ That  they  (1)  caused  or  permitted  to  be  used  two 
switches  and  two  fuses  which  were  not  sufficient  in  size 
and  power  ; (2)  caused  or  permitted  to  be  used  in  the 
switch  room,  without  being  earthed,  a metallic  cover  pro- 
vided to  prevent  accidental  contact  with  live  parts ; 
(3)  caused  or  permitted  to  be  used  two  gate-end  or  terminal 
boxes  which  were  not  in  any  way  fixed,  and  of  which  one 
was  not  efficiently  earthed,  and  the  other  was  not  earthed 
at  all ; (4)  caused  or  permitted  the  unarmoured  conductors 
or  distribution  cables  in  the  main  haulage  road  not  to  be 
efficiently  covered  and  safeguarded  ; (5)  caused  or  permitted 
the  unarmoured  conductors  or  distribution  cables  in  the  main 
haulage  road  and  in  two  haulage  roads  leading  to  the  coal 
face  from  the  main  haulage  road  to  be  fixed  within  reach  of 
injury  from  passing  tubs  or  trains,  and  not  to  be  protected 
by  a suitable  covering,”  in  the  Foulford  pit.  Two  days 
were  occupied  in  hearing  the  evidence,  and  in  the  end 
Sheriff  Shennan  dismissed  the  case  against  Mr.  Carlow  and 
found  Mr.  Rowan  and  Mr.  Richardson  not  guilty. 

It  may  be  interesting  to  examine  the  relationship  of  the 
above-named  officials  of  the  Fife  Coal  Co.  to  one  another,  as 
it  was  evidently  the  intention  of  the  Home  Office  to  make 
each  of  the  defendants  equally  culpable.  Mr.  Carlow,  then, 
as  general  manager  of  the  company,  is  the  head,  and  is  almost, 
if  not  purely,  directly  responsible  to  the  shareholders  of  the 
Fife  Coal  Co.  for  the  commercial  side  of  the  undertaking. 
The  position  is  open  to  anyone  with  or  without  mining 
experience,  the  requisite  qualifications  being  managerial  tact 
and  commercial  experience.  Mr.  Rowan,  as  mines  agent,  is 
directly  responsible  to  Mr.  Carlow  for  the  working  of  the 
group  of  mines  under  his  charge.  The  position  is  usually 
filled  by  a mining  engineer  with  a first-class  certificate  of 
competency,  though  it  is  to  be  noted  here  that 
this  is  not  necessary , and  the  owners  may  appoint 
anyone  as  agent  with  or  without  a certificate. 

Mr.  Richardson,  as  the  certificated  colliery  manager, 
is  direotly  responsible  to  Mr.  Rowan,  as  agent,  for 
the  working  of  the  colliery,  and  to  the  law  for  any  breach 
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of  the  Coal  Mines  Regulation  Act.  The  position  can  only 
be  filled  by  a mining  engineer  having  a first-class  certificate 
of  competency,  who  must  have  served  for  at  least  five 
years  underground.  Notification  of  the  appointment  of  a 
colliery  manager  must  be  given  to  H.M.  Inspector  of  Mines 
for  the  district ; this  is  also  usual  in  the  case  of  the  agent, 
and  it  was  given  in  this  instance.  In  addition,  however,  to 
these  officials,  the  company  employ  an  electrical  engineer, 
who  is  in  charge  of  the  electrical  plant  at  all  their  collieries, 
but  has  no  responsibility  except  that  implied  by  virtue  of 
his  position.  He  is  not  in  the  least  recognised  by  the 
law,  and  it  seems  to  us  that  a splendid  opportunity  for 
rendering  a service  to  everyone  connected  with  mining 
has  been  missed  by  Sheriff  Shennan  in  his  not  making  a 
point  of  this  fact. 

Turning  next  to  the  counts,  it  will  be  safe  to  assume  that 
none  of  the  defendants  had  any  great  electrical  engineering 
experience  or  knowledge,  and  that  they  would  be  entirely 
dependent  upon  the  advice  of  the  electrical  contractors  who 
installed  the  plant,  in  which  case  the  colliery  manager  would 
have  to  accept  responsibility,  or  upon  the  firm’s  electrical 
engineer,  who,  in  our  opinion,  ought  to  take  full  responsi- 
bility, and  not  the  colliery  manager.  In  either  case,  how- 
ever, we  can  also  assume  that  the  manager,  knowing  his 
responsibility,  would  not  rest  until  assured  that  the  plant  was 
satisfactory,  and  would  convince  himself  of  this  fact  so  far 
as  his  knowledge,  experience,  or  opportunity  would  allow 
him.  What  are  the  facts  ? Two  switches  are  alleged  to  be 
faulty,  yet  the  electrical  experts — who  ought  to  know — said,  in 
their  evidence,  that  they  were  quite  satisfactory,  and  were  in 
general  use,  and  further  that,  to  carry  out  the  Home  Office 
Rule  (with  reference  to  “earthing”)  would  be  actually  to 
increase  the  danger.  On  the  one  hand,  we  have  the  Home 
Office  electrical  experts  making  a rule,  and,  on  the  other, 
electrical  experts  insisting  that  rigid  compliance  with  such  a 
rule  will  increase  rather  than  lessen  the  danger.  Yet  the 
colliery  manager  is  to  be  responsible  ! Surely  he  is  between 
the  devil  and  the  deep  sea  1 

On  the  third  count  we  again  have  a diversity  of 
opinion  on  the  question  of  earthing,  one  witness  stating 
“ that  he  could  point  to  cases  where  the  earthing  of  the 
gate-end  box  would  be  a positive  danger.  The  man  who 
suggested  a bell  wire  in  connection  with  the  earthing  of  a 
gate-end  box  had  not  a sense  of  his  responsibility.”  With 
this  we  are  in  entire  agreement.  In  a mine  there  can  be 
only  one  way  of  obtaining  an  “ absolute  earth  ” ; and  that 
is  to  carry  a separate  copper  “ earth  ” wire.  To  depend 
upon  the  armouring  of  cables  for  an  efficient  earth 
would  • be  futile,  and  it  can  be  easily  shown  that  more 
accidents  have  occurred  with  armoured  cables  than  with 
unarmoured.  With  reference  to  count  (4),  which  also  applies 
to  count  (5),  what  is  meant  by  “ efficiently  covered  and  safe- 
guarded ’’  ? This  is  a rule  which  has  never  been  satis- 
factorily interpreted.  It  would,  however,  be  a hardship  upon 
the  coal  mining  industry  if  the  Home  Office  were  to  insist 
upon  all  cables  used  underground  being  armoured. 

As  already  mentioned,  the  prosecution  failed,  and  it  is 
difficult  to  see  how  they  could  ever  have  hoped  to  succeed  ; 
at  any  rate,  it  would  have  been  a morally  unjust  con- 
viction if  they  had.  As  Sheriff  Shennan  stated,  “ If  the 
authorities  regarded  the  question  of  switches  and  fuses  as 
urgent  they  must  frame  special  rules,  fixing  the  type  that 
was  to  be  permitted,  or  at  least  the  type  that  was  for- 
bidden.” If,  however,  rules  were  to  be  drafted  prescribing  a 
particular  type  for  all  colliery  electrical  plant,  there  would 
be  an  end  to  progress,  and  a blow  would  be  given  to 
the  extended  introduction  of  electricity  in  mines,  from 
which  it  would  take  a long  time  to  recover,  in  spite 
of  the  fact  that  it  has  proved  so  beneficial  in  the  past.  As 
it  is,  these  “ rules  ” and  prosecutions  are  already  beginning 
to  have  their  effect  upon  colliery  managers,  who  are  now 
hesitating  about  the  introduction  of  electricity,  and  in  some 
cases  are  seriously  contemplating  the  removal  of  their 
existing  plant.  In  the  North  of  England  a number  of 
electrically-driven  coal-cutting  machines  have  already  been 
taken  out  of  the  pits. 

What,  then,  is  the  remedy  for  all  this  chaos  ? We  repeat 
the  suggestion  we  have  made  over  and  over  again,  and  that 
is,  to  appoint  qualified  engineers,  give  them  u proper  status 


and  make  them  responsible  for  all  the  machinery.  This  we 
venture  to  point  out  is  the  only  logical  and  satisfactory  solution, 
in  spite  of  the  Colliery  Guardian's  bogey  of  “ dual  respon- 
sibility.” There  can  be  no  dual  responsibility  if  there  is 
an  agent,  as  the  mining  engineer  or  colliery  manager 
and  the  mechanical  engineer  would  each  be  responsible  to 
the  agent  for  his  department.  And  in  cases  where  there  is 
no  separate  agent,  the  owners  can  appoint  either  to  act  as 
agent.  It  will  have  to  come  in  the-  end,  and  the  sooner 
the  better  for  everybody  concerned,  not  the  least  being 
the  working  miner,  who  is  now  suffering  from  the  fact  that 
“ the  law  is  a hass.” 


LORD  CHARLES  BERESFORD 
AND  THE  ENGINEER  OFFICERS  OF 
THE  NAVY. 


We  have  consistently  taken  the  view  that  in  a highly 
technical  service  like  that  of  the  Navy— where  every  element 
of  hulls,  armament  and  auxiliary  machinery  involves  engineer- 
ing principles,  and  demands  for  its  proper  maintenance 
knowledge  of  engineering  science— the  engineer  officer  is  at 
least  as  important  as  his  brother  officers  who  specialise  for 
navigating,  torpedo,  or  gunnery  duties.  Consistently,  too, 
we  have  maintained  that  the  rank  and  status  of  the  engineer 
officer  should  be  neither  les3  nor  more  than  that  of  his  tech- 
nical colleagues  in  the  ward  room,  and  that  the  profession  of 
engineering  is  as  worthy  of  honour  in  His  Majesty’s  ships 
as  is  the  profession  of  navigation  or  gunnery.  Tradition, 
however,  still  regards  the  engineer  officer  as  an  interloper, 
and  it  gives  the  older  technical  branches  of  the  service 
undue  distinctions  derived  from  the  age  of  wind-propelled 
vessels.  The  public,  who  cannot  be  expected  to  follow 
minutely  the  details  affecting  the  matter,  are  generally  of 
opinion  that  all  these  disabilities  of  engineer  officers  were 
got  rid  of  when  Lord  Selborne  accepted  a scheme  based 
upon  “ common  entry  ” for  all  cadets,  and  supported  by 
engineering  studies  and  engineering  training  right  up  to  the 
period  when,  as  lieutenants,  the  young  officers  proceed 
to  specialise  either  for  the  gunnery,  torpedo,  marine, 
navigation,  or  engineer  branches.  But  the  truth  is  that 
while  all  the  new-scheme  officers  are  indeed  to  merge  into 
the  full  enjoyment  of  the  honours  and  dignities  of  the 
“ military  ” branch  of  the  Navy,  the  old-scheme  engineer 
officers  remain  in  degraded  exclusion  from  the  “ military  ” 
branch.  The  explanation  is  that  every  service  member  of 
the  Admiralty  is  himself  of  the  “ military  ” branch,  and 
consequently  entirely  out  of  sympathy  with,  and  blind  to  the 
meaning  of,  engineering.  They  thus  stand  in  the  way  of 
progress,  they  fail  to  see  the  effect  of  their  obstinacy  upon 
discipline,  they  exhibit  a remarkable  lack  of  appreciation  of 
what  engineering  has  done  for  them  and  for  the  Navy,  and 
they  fail  to  realise  the  injury  that  results  to  the  whole 
brotherhood  of  naval  officers  from  their  hesitancy. 

Lord  Charles  Beresford,  in  1903,  summed  up  the  position 
in  words  that  at  this  moment  may  well  be  brought  to 
remembrance.  He  was  reported  by  the  Western  Morning  News 
to  have  said  : “The  executive  officer  of  to-day  should  possess 
an  intimate  knowledge  of  all  that  relates  to  his  profession. 
Up  to  now  he  has  been  fairly  educated  in  the  different 
branches.  The  most  important,  however — in  that  we 
depend  entirely  upon  it — that  relating  to  steam  and 
machinery,  has  been  neglected.  The  duties  of  this  branch 
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have  been  delegated  to,  and  well  and  loyally  performed  by, 
a body  of  officers  existing  for  this  special  purpose,  and  there 
have  been  two  results.  The  executive  officer  has  remained 
ignorant  of  one  of  the  most  important  parts  of  his  pro- 
fession ; the  engineer  officer  has  never  received  that  recognition 
to  which  the  importance  of  his  duties  and  responsibilities  so 
justly  entitles  him." 

Six  years  have  come  and  gone,  and  those  words  still  stand 
as  a rebuke  to  the  Admiralty  and  to  the  Empire,  and  as  a 
menace  to  the  welfare  of  the  Navy.  Is  it  because  the 
engineer  officers  of  the  present  regime  have  failed  in  their 
duty  ? Is  it  because  they  have  failed  to  master  the  techni- 
calities of  new  vessels  ? Is  it  because  they  have  failed  to 
respond  under  conditions  of  war  ? Is  it  because  iD  know- 
ledge they  are  behind  their  brother  technical  officers  ? The 
answer  is  No — all  the  time,  No ! They  have  brought 
success  out  of  failure  in  the  change  from  cylindrical  boilers 
to  water-tube  boilers.  They  have  done  equal  service  in  the 
change  from  reciprocating  engines  to  turbines,  coal  to  oil 
fuel  ; Powerfuls  to  Dreadnoughts.  At  Ladysmith,  Modder 
River  and  Pekin  they  fought,  and  they  led.  Who  will  say 
they  were  non-combatant  ? Then,  as  to  their  knowledge,  the 
professional  engineer  officer  educated  through  Keyham  and 
Greenwich  had  the  best  education  in  the  service  ; and  in 
sports  Keyham  has  a record  that  shows  the  stuff  of  which 
engineer  officers  are  made.  There  is  no  reason  xor  main- 
taining the  inequality.  None— but  prejudice.  It  must  be 
stamped  out.  Looking  ahead,  there  are  even  more  potent 
reasons  for  adjusting  these  disabilities,  but  as  we  do  not 
wish  in  any  way  to  hatnper  the  progress  of  the  new 
scheme,  we  refrain  from  enforcing  arguments  that  would 
militate  against  its  success.  The  case,  moreover,  is 
sufficiently  strong  on  its  own  merits.  Again,  it  would  be 
unwise  to  use  as  a lever  a scheme  upon  which  the  whole 
future  of  the  Empire  is  balanced. 

We  are  at  a crisis  in  our  history — a crisis  heightened  by 
the  fact  that  at  a moment  of  political  tumult,  the  strongest 
naval  administration  of  modern  times  is  simultaneously 
giving  place  to  what,  in  great  measure,  will  be  a new 
administration.  The  Board  may  review  with  pride  the 
extent  of  their  achievements.  But  if  they  fail  to  provide  for 
continuity  in  their  schemes,  they  fail  altogether.  So  great 
an  administration  can  scarcely  be  guilty  of  so  great  .a 
blunder.  It  is  satisfactory  to  observe  that  Engineer-Captain 
Bennington  obtained  from  Lord  Charles  some  answers 
that  make  for  continuity.  Lord  Charles  has  expressed  him- 
self as  being  “ strongly  in  favour  of  the  new  scheme  of 
training  as  brought  forward  by  Lord  Selborne.”  He  allows 
that  “ great  trouble  will  occur  ” if  adjustments  between 
the  old  scheme  officers  and  the  new  are  not  made, 
bnt  he  still  hesitates  to  drive  home  these  admissions 
to  their  logical  conclusions  by  advocating  positively 
that  engineer  officers  should  at  once  be  given  the 
“ military  ” titles,  uniforms  and  prerogatives,  that  alone 
can  pnt  an  end  to  the  discord  and  degradation  that  to-day 
is  rankling,  and  that  to-morrow  may  poison  the  service. 
We  quote  Lord  Charles,  not  because  we  accept  his  state- 
ments in  general  as  a guide  to  what  is  true  concerning  the 
Xavy — far  from  it — but  because  he  is  an  executive  officer, 
and  because  he  has  frequently  fought  against  the  worst  that 
remains  of  tradition.  Rather  would  we  quote  Lord  Nelson, 
who  to  Lord  Howe  wrote  : “ I had  the  happiness  to  com- 
mand a band  of  brothers ; therefore  night  was  to  mg 
advantage."  Nelson  thus  recognised  that  unity  is  an  ele- 
ment of  strength  in  tactics  and  in  strategy.  It  is  towards 
this  end  that  all  efforts  of  naval  officers,  in  all  branches, 
and  even  at  the  Admiralty,  should  be  directed — for  the 
Nelson  “ touch  ” was  the  “ touch  ” of  brotherhood. 


A determined  campaign  is  being 
The  Best  carried  out  by  the  Tramways  and  Light 
Railways  Association  through  their  Special 
6 °C  8*  Committee,  to  further  the  work  already 
begun  by  themselves  and  by  the  Municipal  Tramways 
Association,  and  they  are  employed  chiefly  at  the  present 
time  in  trying  to  settle  onoe  and  for  all  the  best  material  to 


use  for  brake-blocks.  This  has  been  the  subject  of  consider- 
able controversy  since  tramcar  braking  became  a really 
serious  matter,  and  we  have  little  doubt  but  that  many 
persons  have  made  inquiries  and  researches  into  the  question 
for  their  own  satisfaction,  and  in  some  cases  have  come  to 
definite  conclusions,  but  the  majority  have  had  to  be  content 
to  go  on  in  relative  darkness  until  some  authoritative  person 
or  body  should  set  to  wrork  to  grind  out  the  whole  problem 
upon  scientific  principles  guided  by  practical  experience. 

The  October  issue  of  the  Official  Circular  contained  an 
important  contribution  towards  the  solution  of  the  problem. 
This  consists  of  a paper  by  Prof.  Ernest  Wilson,  recording 
tests  made  for  the  Brakes  Committee  upon  Brake-block 
Coefficients  of  Friction. 

We  trust  that  all  good  tramway  men,  whether  serving 
municipalities  or  companies,  will  help  themselves  and  their 
colleagues  so  far  as  they  can,  and  to  this  end  we  suggest  that 
they  should  read  Prof.  Wilson’s  paper  and  send  to  the  secre- 
tary of  the  T.  & L.R.A.  for  a copy  of  the  memorandum  of 
procedure  to  be  adopted  by  those  who  carry  out  tests.  Prof.  * 
Wilson’s  tests  were  made  upon  a truck  turned  upside  down 
in  a laboratory,  and  are  valuable  so  far  as  they  go,  and  inas- 
much as  they  have  provided  pointers  for  further  tests  of  a 
more  practical  nature ; but  it  is  the  results  of  the  latter  tests 
which  will  be  used  in  any  recommendations  or  report  which 
may  be  issued  in  due  season  by  the  Committee.  It  is 
essential,  therefore,  that  many  tests  should  be  made  in  many 
places,  in  order  to  obtain  the  highest  diversity  factor  of 
conditions  ; and  these  tests  would  not  be  nearly  so  valuable 
if  they  were  not  carried  out  uniformly.  Therefore,  it  is 
desirable  that  every  engineer  who  undertakes  to  help  the 
Brakes  Committee  should  carry  out  his  observations  upon 
the  fixed  lines  laid  down  by  the  Committee  itself. 

We  can  do  no  more  here  than  give  the  merest  outline  of 
Prof.  Wilson’s  test,  as  constant  references  are  made  in  the 
paper  to  the  tables  which  accompany  it. 

The  materials  tested  were  oak  and  poplar  (with  the  grain 
horizontal)  ; Frood’s  lining  (two  qualities)  ; and  soft  grey 
cast-iron.  The  wheel  tires  were  made  of  chilled  steel. 
Velocities  up  to  22  miles  per  hour  were  dealt  with,  and 
specific  loadings  up  to  120  lb.  per  sq.  in.  were  employed. 
Two  distinct  series  of  tests  were  made — one  under  wet 
conditions,  and  one  under  dry  conditions.  Clean  water  only 
was  used  in  the  former  tests. 

The  enormous  superiority  of  cast-iron  over  non-metal 
linings,  when  water  or  other  lubricant  is  present,  is  con- 
firmed, the  ratio  of  superiority  being  of  the  order  of  10:1. 
In  every  case  the  coefficient  falls  with  an  increase  of  speed, 
and,  with  the  exception  of  cast-iron,  rises  with  an  increased 
specific  load. 

When  tested  dry  all  the  coefficients  are  brought  to  a 
higher  level  than  under  wet  test  conditions  for  the  same 
speeds  and  loads,  and  in  the  case  of  non-metallic  blocks,  the 
differences  are  enormous,  the  coefficients  being  raised  even 
beyond  those  for  cast-iron.  On  the  other  hand,  it.  is 
curious  to  observe  that  the  coefficients  of  all  the  materials 
tested  dry  diminish  with  a rising  specific  load. 

Prof.  Wilson  has  misgivings  as  to  the  general  reliability 
of  non-metallic  blocks  for  tramivag  purposes  on  account  of 
the  effect  of  water,  and  if  it  were  not  for  the  fact  that  road 
material  mixed  with  water  increases  the  coefficient  of  friction, 
he  would  find  it  difficult  to  believe  that  these  substances 
could  be  trusted  in  wet  weather  for  track-brake  purposes. 

Once  or  twice  duriDg  the  tests  upon  non-metallic  blocks 
with  water  lubrication,  combined  with  low  temperature,  the 
motors  raced  with  a specific  load  of  120  lb.  per  sq.  in.,  and 
it  is  possible  that  some  of  the  worst  runaway  accidentst 
have  been  due  in  part  to  this  phenomenon,  for  “ it  is  just 
when  a car  is  about  to  descend  an  incline  that  the  wore 
possible  conditions  may  obtain.  The  blocks  may  be 
saturated  with  water,  and  the  temperature  of  wheels  and 
blocks  may  be  low.  The  coefficient  will  not  be  sufficient  at 
first  to  generate  the  heat  required  to  evaporate  the  film  of 
water  between  the  blocks  and  wheels,  with  the  result  that 
racing  may  occur”  (p.  1076).  . 

It  was  noticed  during  these  tests  that  the  driving  wheel 
on  each  axle  furthest  from  the  spur-wheel  became  corru- 
gated, the  number  of  corrugations  corresponding  with  the 
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number  of  teeth  on  the  spur-wheel.  This  effect  was 
attributed  to  the  spring  of  the  shaft  combined  with  im- 
perfect gearing,  and  may  be  connected  with  rail  corru- 
gation on  tramways. 


From  Messrs.  Merton’s  report  for  the 
15th  of  this  month,  it  would  seem  that 
visible  supplies  have  at  last  reached  their  maximum  at 
107,185  tons,  as  the  increase  over  the  return  for  the  end  of 
last  month  is  only  1,442  tons.  The  price  has  at  present  a 
tendency  to  harden,  owing,  probably,  to  the  uneasy  state  of 
the  market  due  to  combination  rumours.  The  re-shipments 
of  standard  to  the  States  (indicating  generally  advance  of 
consumption  over  local  supply)  are  still  maintained,  at  50 
tons  for  the  fortnight.  Australian  and  Chilian  shipments 
are  up  to  average,  and  the  supplies  from  Spain  and  Portugal 
show  considerably  above  (for  the  fortnight).  The  supplies 
from  North  America,  as  is  to  be  expected,  are  down.  The 
indications  are  in  favour  of  heavy  consumption,  or  accumu- 
lation, in  the  States. 


A New  Elsewhere  in  this  issue  we  record  the 

Institution,  proceedings  at  the  inaugural  meeting  of 
the  new  “ Institution  of  Mining  Electrical 
Engineers  ” at  Manchester,  and  this  we  do  with  the  greater 
pleasure  seeing  that  we  may  claim  a large  share  in  the  birth  of 
this  society;  for  it  was  in  our  leader  of  December  11th,  1908, 
that  the  suggestion  was  put  forward  that  such  a body  should 
be  formed,  and  correspondence  was  invited  on  the  subject, 
which  ultimately,  thanks  mainly  to  the  energy  and  organising 
ability  of  one  of  our  correspondents,  Mr.  J.  G.  Williams,  led 
to  the  formation  of  a capable  committee  and  to  the  estab- 
lishment of  the  Institution  on  what  we  hope  will  prove  to  be 
a sound  and  enduring  basis.  The  rapidity  with  which  the 
idea  was  taken  up  and  developed  was  remarkable  ; barely  12 
months  from  the  publication  of  the  original  suggestion  the 
Institution  was  in  existence,  provided  with  a complete  work- 
ing organisation,  and  already  it  is  the  parent  of  several  branches 
at  the  principal  British  mining  centres,  while  the  formation 
of  Colonial  branches  has  now  begun,  and  thus  the  Institution 
bids  fair  to  become  one  of  world-wide  influence  and  reputa- 
tion. With  the  greatest  cordiality  and  pleasure  we  offer 
our  congratulations  and  good  wishes  to  the  youngest  of  our 
electrical  engineering  institutions,  which,  we  trust,  will 
thrive  abundantly.  We  may  be  permitted,  in  the  capacity 
of  sponsors  of  the  infant  society,  to  utter  a word  of  warning 
as  to  the  supreme  necessity  for  the  exercise  of  care  and  dis- 
crimination in  the  enrolment  of  new  members,  though  we  do 
not  doubt  that  the  Council  already  appreciates  the  import- 
ance of  this,  upon  which  depend  the  future  prestige  and 
stability  of  the  Institution.  Recommendation  of  candidates 
by  men  of  standing  from  personal  knowledge , and,  in  addi- 
tion, direct  inquiry  and  verification  of  the  qualifications 
alleged,  should  be  regarded  as  indispensable  preliminaries 
not  only  to  first  election,  but  also  to  promotion  from  one  class 
to  another.  Founded  thus  on  personal  merit  and  technical 
ability,  the  Institution  will  be  enabled  to  claim,  and  obtain, 
for  its  members  due  recognition  as  men  who  may  be  relied 
upon  to  know  their  work  and  to  do  their  duty. 


Electricity  and  Compelled  by  the  exigencies  of  time 
Fire  Risk.  aDC*  “he  postal  service  to  go  to  press 
before  the  resumption  of  the  inquest 
upon  the  victims  of  the  Clapham  Junction  fire,  we  are 
unable  to  record  or  comment  upon  the  findings  of  the  jury  ; 
and  unfortunately  such  inquiries  as  we  have  been  able  to 
make  have  brought  forth  no  new  evidence  as  to  the  cause 
of  that  disastrous  event.  One  fact,  however,  has  come  to 
our  knowledge,  which  in  the  interests  of  safety  ought  to  be 
made  public  property  : and  that  is,  that  it  is  possible  for 
the  hot  filaments  falling  from  a broken  incandescent  lamp 
to  ignite  cotton  wool  situated  several  inches  beneath 


the  lamp.  This,  we  believe,  will  surprise  many  of  our 
readers,  as  it  surprised  ourselves  ; but  if  they  doubt  the 
truth  of  the  statement,  they  can  easily  satisfy  themselves  of 
its  accuracy  by  making  the  experiment. 

The  very  fact  that  users  of  the  electric  light  have  acquired 
the  habit  of  placing  glow  lamps  in  close  proximity  to 
materials  of  the  most  inflammable  nature,  such  as  cotton 
wool  and  celluloid,  is  in  itself  conclusive  proof  of  the  extra- 
ordinary  freedom  of  electricity  from  fire  risk,  and  of  the 
confidence  of  the  public  in  its  safety  ; unfortunately  their 
confidence  has  been  carried  too  far.  No  one  would  dream 
of  putting  cotton  wool  in  the  neighbourhood  of  a gas  burner 
of  any  description — the  danger  is  too  obvious  ; but  with 
electric  lamps  the  case  is  different.  Properly  installed,  the 
electric  light  is  by  far  the  safest  of  all  illuminants — witness 
its  exclusive  use  in  factories  where  explosives  are  manu- 
factured— but  that  when  unwisely  used  it  still  retains  an 
element  of  danger  is  undeniable.  We  trust  that  the  warning 
will  be  laid  to  heart,  and  we  should  be  glad  to  see  the  use  of 
lamps  promiscuously  slung  about  shop  windows  and  similar 
places  on  flexibles  prohibited  entirely.  There  is  not  merely  no 
need  for  this  mode  of  lighting  ; it  is  altogether  contrary  to 
the  accepted  principles  of  scientific  illumination,  one  of  the 
first  of  which  is  that  the  source  of  light  should  not  be 
within  the  range  of  vision.  There  are  admirable  and  econo-  ( 
mical  methods  of  obtaining  any  desired  degree  of  illumina- 
tion whatever,  with  fixed  electric  lamps,  free  from  the  slightest 
element  of  fire  risk,  and  these  are  far  preferable  on  every 
ground. 

As  for  the  burning  of  the  Yarmouth  Pier  Pavilion,  to 
which  we  referred  in  a hasty  note  last  week,  our  information 
to  the  effect  that  there  was  not  the  least  evidence  that  elec- 
tricity  had  anything  to  do  with  the  fire  has  been  fully  con- 
firmed. A great  deal  of  harm  is  done  to  the  electrical 
industry  by  these  reckless  suggestions,  against  which  we  A 
cannot  protest  too  strongly. 

I 

The  paper  by  Mr.  F.  H.  R.  Lavender, 

Filament  an  absfcract  of  which  is  published  else- 
Lamps.  where  in  this  issue,  contains  many  features 
of  interest ; the  subject  is  one  of  very 
great  importance,  and  well  worthy  of  minute  investigation. 

So  far  as  the  author’s  conclusions  regarding  the  “ smashing 
point”  are  concerned,  he  appears  to  have  taken  a narrow 
and  unpractical  view  of  this.  We  agree  with  some  of  the 
speakers  in  the  discussion  ^reported  last  week)  that  he  has 
really  proved  that  there  is  no  period  in  the  life  of  a 
metallic-filament  lamp  of  average  quality  when  it  would  pay 
to  smash  it.  As  a matter  of  fact,  the  smashing-point 
question  is  one  of  purely  academic  interest,  even  in  the  case 
of  carbon-filament  lamps.  Mr.  Maurice  Solomon  put  the 
case  in  a nutshell  when  he  said  that  the  smashing  point  was 
reached  only  when  the  light  emitted  was  inadequate  for  the 
purpose  for  which  it  was  required. 

On  the  whole,  the  lamps  passed  triumphantly  through  the 
ordeal,  and  the  claims  made  on  their  behalf  of  long  life  and 
small  loss  of  candle-power,  with  high  efficiency,  were  fully 
justified.  It  appears  also  that  the  common  practice  of 
under-running  them  is  uncalled  for  ; on  the  contrary,  there 
would  be  some  advantage  in  running  them  a few  per  cent, 
over  normal,  if  a steady  voltage  could  be  depended  upon, 
but  on  a commercial  circuit  it  would  be  preferable  to  supply 
them  at  the  voltage  marked  upon  them. 

The  author,  referring  to  the  area  of  bulb  exposed  to 
blackening,  apparently  overlooks  the  fact  that  the  distri- 
bution of  the  film  of  deposit  follows  approximately  the  same 
law  as  the  distribution  of  light ; there  is  no  advantage  what- 
ever in  this  respect  in  using  a large  bulb,  for  the  percentage 
loss  of  light  is  in  both  cases  the  same.  True,  the  larger  bulb 
may  look  cleaner  to  the  eye,  and  the  vacuum  may  be  better 
maintained — but  these  are  side  issues. 

The  author’s  measurements  of  the  temperature  of  the 
bulbs  are  of  especial  interest.  It  will  be  noticed  that  the 
bulb  of  an  old  tantalum  lamp  nearly  reaches  boiling  point, 
and  that  of  one  old  tungsten  lamp  79°,  so  that  in  either  case 
it  would  be  very  dangerous  to  place  the  lamp  near 
inflammable  material — especially  celluloid. 
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FINANCIAL  EQUATIONS  FOR  CENTRAL 
STATIONS. 


By  L.  CROUCH. 


Central  station  practice  is  now  so  far  standardised  as  to 
enable  certain  average  assumptions  to  be  made  concerning 
the  fixed-and  running  charges  per  KW.-hour.  Basing  the 
assumptions  upon  data  collected  during  the  last  10 
years,  M.  Jean  Mathieu  (in  Let  Luniwe  Electrique,  October 
9th,  1909)  evolves  certain  mathematical  relationships  which 
enable  a ready  estimation  to  be  made  of  the  probable 
financial  stability  of  any  proposed  installation.  In  the 
original  article  the  coefficients  of  the  various  terms  of  the 
equations  are  chosen  to  suit  the  metric  system,  but  con- 
verting these  to  enable  the  use  of  English  measures,  the 


following  results  are  obtained,  the  whole  information  being 
finally  compressed  to  the  curves  of  fig.  1,  and  one  simple 
equation. 

Assuming  the  case  of  an  ordinary  central  station  supply- 
ing energy  for  power  and  lighting  within  its  own  immediate 
neighbourhood  (i.e.,  with  no  long-distance  transmissions), 
let — 

A = share  capital  of  such  an  enterprise, 
o = capital  obligations  of  same, 
c = capital  expended  to  equip  the  installation 
completely, 

p = horse-power  of  machines  installed, 

K = critical  number  of  KW.-hours  to  be  sold  per 
annum  to  ensure  financial  stability. 

The  financial  equation  to  be  deduced  is  that  connecting 
the  above  quantities.  The  imperative  condition  is  profitable 
working  ; the  revenue  obtained  must  pay  all  interest  charges 
and  a normal  dividend,  redeem  the  establishment  capital,  and 
cover  all  maintenance,  operating  and  general  charges.  Such 
an  equation  defines  the  limits  of  financial  equilibrium  of 
the  concern.  If  the  station  produces  a greater  number  of 
KW.-hours  than  K,  there  will  be  a balance  enabling  the 
formation  of  a substantial  reserve,  or  possibly  of  a supple- 
mentary dividend.  If  the  annual  output  falls  below  K,  the 
normal  dividend  cannot  be  declared,  and  the  general  and 
working  costs  may  hardly  be  covered. 

Apart  from  all  current  generation,  the  annual  fixed 
charges  of  the  enterprise  are — 

A(i  + Ol  + Cfl  + F 

where  d = dividend  (as  fraction  of  capital), 

t = rate  of  interest  on  loan, 
a = coefficient  of  redemption, 
vy  = general  costs  corresponding  to  the  sum 
(a  d + o t + C a). 

The  general  costs  may  be  taken  to  be  30  per  cent,  of  the 
sum  (a  d + o t + c a),  and  30  per  cent,  of  the  working 
costs,  and  may,  therefore,  be  allowed  for  by  multiplying  all 
the  costs,  fixed  and  variable,  by  1*3. 


Variable  costs. — These  comprise  the  costs  of  ooal,  water, 
oil,  salaries,  repair  of  machines,  &c.,  and  may  be  respectively 
represented  by — 


Then,  denoting  the  mean  selling  price  per  KW.-hour  by  v, 
the  financial  equation  becomes  : — 

(Arf  + <W  + Cff+c+e  + A + s+E)l*8-KV  (1) 

which  can  be  reduced  to  a much  more  concrete  form. 

Thus  o and  a can  be  expressed  as  a function  of  c,  and  c,  h, 
s,  e as  functions  of  p.  The  only  costs  which  are,  in  practice, 
variable  with  K are  c and  e (coal  and  water)  ; these  can  be 
expressed  as  /( k). 

In  general,  a = c = 2 x o, 
d = 0-05, 
t = 0-04, 
a = 0"07, 


while  M.  Mathieu’s  analysis  of  central  stations  in  opera- 
tion during  the  last  10  years  authorises  the  following 
formula;  : — . 

/ c = 2,800  s/p. 

s = :’,2  \/  p (supposing  all  machines  are  used  on 

peak  load), 

/4  + e = 0-16  p (p  = horse-power  ; c,  s,  h,  e = 
V pounds  sterling). 

As  regards  (c  + e),  the  coal  and  water  charges  may  be 
lumped  together,  since  the  water  is  generally  obtained  by 
electrically-driven  pumps  supplied  by  the  station  generators. 
A representative  figure  for  the  coal  per  KW.-hour  delivered  to 
the  system  appears  to  be  3-30  lb.,  and  adopting  a mean  price 
of  £0-000365  per  lb.  (-0872d.  per  lb.)— 

r = -000365  x 3‘3  = £0-0012  per  KW.-hour. 

The  mean  price  of  sale  v depends  on  the  ratio  of  the 
power  and  lighting  rates  and  on  the  KW.-hours  sold  at  each 
rate.  If  K/  and  K;  = KW.-hours  sold  for  power  and 
lighting  respectively,  and  vf,  vL  = corresponding  prices  per 
unit — 


then 


_ Vf  K / + Vi  K i 
K/  + K,  ’ 


and 


K / + Kz  = k. 


Now 


Vf  = £0003 

vi  = £0-006 


on  the  average, 


and  putting  K / = mKi 

£-003/w  + -006 

v = — : » 

m + 1 

substituting  which  values  in  equation  (1)  we  have— 

(2,800  Vy  x -05  + 1,400  Vy  x -04  + 2,800  Vy  x -07 
+ -0012  K + -16  p + 32  Vy)  1*3 
•003  m + -006 

= ; • X, 

m + 1 


whence 


k = 551-2  VY  + 0 208  p. 


00144  m + -00444 
m + 1 

In  any  given  district  the  value  of  m is  known  : usually 
it  lies  between  1 and  3 ; considering,  therefore,  the  three 
typical  cases  in  which  m — 1,  2 and  3 (i.e.,  power  KW.- 
hours  = 1,  2 or  8 x lighting  KW.-hours), 

for  m = 1 : k = 187,500  s/p  + 7075  p s 

m = 2 :K  = 225,900  Vy  + 85-25  P L ...  (2) 

m = 3 : K = 251,700  Vy  + 95-00  P J 

which  three  equations  are  represented  by  the  curves  of  fig.  1. 

The  availability  of  these  curves  is  of  considerable  service 
in  the  preliminary  scheming  of  a central  station.  In  par- 
ticular, they  enable  the  solution  of  the  following  two  inverse 

problem^at  ^ ^ annnal  KW.-hours  that  a station 

of  total  horse-power  P must  sell  to  be  financially  stable  ? 

2.  What  must  be  the  horse-power  of  a Btation  to  produce 
k KW.-hours  per  year,  and  what  should  be  the  capital  en- 
gaged in  the  scheme  ? , . , 

As  illustrating  these  points  and  the  use  of  the  formula; 
generally,  the  following  numerical  examples  may  be  studied  :— 
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Numerical  Examples:  — T.  Assume  a 70,000-h.p. 
installation  : for  financial  stability  the  yearly  output  of  such 
a station  should  be  : — 

(a)  With  = 3 : 73  x 10R  KW.-hours  per  annum  (fig.  1) 
= 203,000  KW.-hours  per  diem.,  giving  a daily  return  of — 

•009_-J1_M306  x 203,000  = £761*25. 

4 

(b)  With  m — 2 : 65  x 10G  KW.-hours  per  annum  (fig.  1) 
= 180,500  KW.-hours  per  diem,  giving  a daily  return  of 

•00(5  +-006 


3 


X 180,500  = £722. 


(e)  With  m = 1 : 55,000,000  KW.-hours  (fig.  1),  i.e., 
1 53, 000-kw. -hours  per  day,  giving  a daily  return  of 

•003  + -006 


2 


X 153,000  = £688-5, 


and,  finally,  the  installation  should  cost — 

C = 2,800  v7  70,000  = £741,000. 

II. — Suppose  a station  is  required  to  yield  100,000 
KW.-hours  per  day  = 36  x 10®  KW.-hours  per  year,  the 
horse-power  and  capital  should  be  as  follows  : 

(< d ) With  m = 3 : p = 18,800’ (fig.  1), 
receipts  per  day  = '00,375  x 100,000  = £375, 
capital  a = 2,800  v7 18,800  = £383,900  (net), 

and  liabilities  = o = A = £191,950. 

2 ’ 


(e)  With  m = 2 : P = 23,000  (fig.  1), 
receipts  per  day  = -004  x 100,000  = £400, 
capital  A = 2,800  v7 23,000  = £424,650  (net), 

and  liabilities  = £212,330. 

(/)  With  m = 1 : p = 33,000  (fig  1), 
receipts  per  day  = -0045  x 100,000  = £450, 
capital  A = 2,800  33,000  = £508,650  (net), 

and  liabilities  = £254,330. 


OZONE:  ITS  ELECTRICAL  PRODUCTION 
AND  USE. 


By  A.  MABILLE. 


The  recent  decision  of  the  St.  Petersburg  Municipal  Duma 
and  City  Authorities  to  install  electrical  ozonisers  for 
sterilising  the  City  drinking  water  supply,  may  serve  to 
waken  up  our  English  municipal  people  and  the  electrical 
trade,  to  give  attention  to  the  possibilities  of  ozone  in  this 
connection.  On  the  Continent  there  are  a large  number  of 
cities  having  such  ozone  installations  : for  instance,  Paris, 
treating  10  million  gallons  per  day,  Nice  treating  5 million 
gallons,  Dinard,  St.  Servain,  Cosne  Sulina,  &c.,  while, 
strange  to  say,  not  one  single  British  city  or  town  appears 
to  have  given  the  matter  any  attention  whatever.  This  is 
the  more  surprising  as  the  cost  of  treatment  is  exceedingly 
low — viz.,  from  0'75  to  1 unit  per  1,000  gallons,  while  as  to 
the  efficiency  of  the  process  there  can  be  no  doubt,  seeing 
that  the  Pasteur  and  the  Koch  Institutes  have  fully  investi- 
gated the  matter,  and  shown  that  ozone  can  be  relied  on  to 
completely  destroy  any  bacteria  in  the  water.  A study  of 
the  subject  is  therefore  of  importance,  as  the  electrical 
engineer  can  work  hand-in-hand  with  the  sanitary  engineer 
in  this  branch  of  science,  to  the  benefit  of  both  parties  ; 
indeed,  the  study  of  ionisation  of  air  and  radio-activity  may 
in  the  near  future  yield  most  important  results.  Dr.  Napier 
Hhaw  referred  to  the  ionisation  of  air  in  his 

evidence  before  the  Select  Committee  of  the  House 
of  Commons,  but  was  not  able  to  give  any  de- 

finite data  as  to  its  practical  application,  while 
although  we  now  know  thut  rain  water  is  strongly  radio- 


active (while  tap-water  is  quite  inactive)  we  have  but  vague 
ideas  at  present  as  to  the  effect  of  the  electrical  and  radio- 
active conditions  of  air  on  animal  life.  Ozone  is  strongly 
radio-active.  Ozone,  an  allotrophic  modification  of  oxygen, 
is  produced  by  the  passage  of  the  silent  electrical  discharge 
across  an  air  space  ; if  moisture  is  present,  nitric  acid  and 
nitrous  oxides  are  also  produced,  but  by  keeping  the  voltage 
low  the  production  of  nitric  acid  and  nitrous  oxides  is 
reduced  to  a negligible  quantity,  so  that  the  properly- 
designed  modern  ozonieer  may  be  said  to  be  quite  free  as  far 
as  nitric  acid  production  is  concerned.  Air  breaks  down 
and  allows  a brush  discharge  to  take  place  when  the  potential 
gradient  exceeds  about  18,000  volts  per  centimetre,  ozone 
being  freely  produced  ; nitric  acid  is  not  produced  unless 
the  voltage  is  considerably  above  that  required  to  produce 
ozone,  provided  excessive  moisture  is  not  present.  Most 
ozonisers  work  at  from  2,500  to  5,000  volts,  the  two  elec- 
trodes being  about  in.  apart,  with  a glass  plate  in 
between  fa  in.  thick,  so  that  the  air-space  is  about  fa  iD. 
across.  This  glass  plate  between  the  electrodes  (in  small 
ozonisers  it  usually  has  an  aluminium  foil  covering  pasted 
on  one  side  to  form  one  electrode),  prevents  any  arcing 
across,  and  incidentally  also  raises  the  potential  drop  across 
the  air-gap  by  reason  of  the  higher  specific  inductive  capacity 
of  the  glass.  The  violet  brush  discharge  passing  over  the  air- 
gap  converts  the  oxygen  of  the  air,  02,  into  ozone,  08,  provided 
the  condenser  plates  are  kept  cool,  the  conversion  ceasing  if 
any  considerable  temperature  rise  takes  place.  In  large 
apparatus  the  electrodes  are  usually  water-cooled.  In  the 
case  of  % town  supply,  the  air  is  generally  sucked  through 
the  battery  of  ozonisers  by  means  of  an  air  pump,  and  then 
driven  to  a mixing  tank  or  sterilising  column,  where  the 
water  entering  at  the  top  in  a fine  spray,  meets  the  current 
of  ozonised  air,  and  is  thoroughly  commingled  with  the  same, 
the  water  being  thus  completely  sterilised,  and  ready  to  be 
delivered  into  the  town  supply  reservoir. 

A small  domestic  apparatus  is  now  on  the  market,  in 
which  the  air  is  sucked  through  the  ozoniser  by  means  of 
an  emulser  fixed  on  the  outlet  of  the  water  tap,  this  emulser 
serving  the  double  purpose  of  an  air  pump  and  ozone  mixer. 
This  apparatus  will  treat  60  gallons  of  water  per  hour,  and 
takes  approximately  50  watts  ; the  emulser  has  no  moving 
parts,  and  cannot,  therefore,  get  out  of  order.  Using  a 
small  apparatus  of  this  description,  M.  Neisser  found  that 
with  water  at  a pressure  of  30  lb.  per  sq.  in.,  the  number 
of  germs  was  reduced  from  43,000  to  2 per  cubic  centi- 
metre, and  that  even  microbes  of  the  staphylococcus  or  coli 
bact.  class  were  instantly  killed. 

In  the  ozone  apparatus,  the  germs  are  actually  killed, 
whereas  in  the  ordinary  mechanical  type  of  filter  they  are 
merely  held  back  by  the  filtering  medium,  which  in  time 
is  liable  to  become  very  foul  and  act  as  an  actual  breeding 
place  for  the  microbes.  Carbon  filters  are  particularly  faulty 
in  this  respect,  it  being  essential  frequently  to  sterilise  the 
carbon  blocks  by  heating  them — a process  that  is  tedious  and 
is  generally  neglected  by  the  ordinary  householder.  Hence 
these  filters  are  a positive  danger  in  themselves.  Ozone 
possesses  both  taste  and  smell,  and  is  thus  distinct  from 
oxygen,  which  has  neither.  However,  the  flavour  of  water 
treated  with  ozone  is  not  at  all'  impaired  ; indeed,  the  added 
oxygen  appears  to  give  the  water  a distinctly  refreshing 
taste. 

The  sanitary  engineer  will  be  more  concerned  with  the 
disinfecting  properties  of  ozone,  as  likely  to  be  of  help  to 
him  in  the  prevention  of  “ zymotic  ” diseases.  The  patho- 
genic or  disease-producing  bacteria  consist  principally  of 
three  groups  Micrococci  (more  or  less  spherical  in  shape), 
bacilli  (of  rod-like  shape),  and  spirilla  (which  derive  their 
name  from  their  spiral  shape),  none  of  which  appear  able 
to  survive  the  poisoning  action  of  ozone.  This  is  impor- 
tant, for  according  to  Dr.  Koch’s  experiments,  sporeless 
bacilli  are  only  killed  after  five  minutes’  treatment  by  a 
5 per  cent,  solution  of  carbolic  acid,  and  are  not  even 
injured  by  a 1 per  cent,  solution,  while  the  spore-bearing 
bacilli  will  resist  a temperature  of  over  212°  F. 

Clearly,  therefore,  there  should  be  a field  for  ozone  for  the 
flushing  and  disinfecting  of  sewers  and  house  drains, 
especially  in  view  of  the  fact  that  ozone  destroys  sulphuretted 
hydrogen,  and  would  thus  probably  be  far  more  effective  in 
dealing  with  the  gas  from  sewer  ventilation  pipes  than  the 
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present  method  of  burning  the  gas  by  the  use  of  special  gas 
lamps. 

Air  ozonisers  have  already  been  extensively  used  for 
hospital  and  sick-room  disinfecting,  but  the  use  of  any  form 
or  ozoniser  for  sewer  work  has  up  to  the  present  not  been 
tyed.  While  sea  air  contains  from  3 to  5 per  cent,  of  ozone, 
the  percentage  of  ozone  in  sick-room  air  is,  as  a rule,  very 
minute  indeed,  hence  the  use  of  air  ozonisers  for  hospitals  is 
now  finding  considerable  favour.  The  Lancet , in  May  last, 
advocated  the  use  of  the  stem  drinking  glass,  owing  to  the 
liability  of  the  fingers  to  touch  the  brim  of  the  ordinary 
tumbler  ; yet  the  same  medical  paper  totally  ignores  the  far 
greater  risk  of  infectious  disease  being  spread  by  reason  of 
the  absence  of  any  attempt  to  sterilise  the  drinking 
glasses  used  in  public  bars,  restaurants,  &c.  A glass  after- 
being  used  by  a person,  possibly  in  the  last  stages  of  con- 
sumption, is  washed  in  lukewarm  water,  frequently  none  too 
clean,  and  then  used  for  the  next  customer  without  any 
thought  as  to  whether  the  glass  is  germ  free  or  not. 

Much  consumption  undoubtedly  is  spread  in  this  way, 
and  the  matter  is  one  which  the  manufacturers  of  ozone 
apparatus  might  find  well  worthy  of  close  attention.  Once 
the  general  public  have  their  attention  drawn  to  this  point, 
they  will  insist  on  the  hospital  and  restaurant  managers 
using  suitable  precautions. 

In  dealing  with  tuberculosis  the  health  authorities  “ strain 
at  a gnat  and  swallow  a camel  ” ; spitting  notices  are  hung 
everywhere,  but  little  or  no  attempt  is  taken  to  enforce 
their  observance,  as  is  proved  by  the  filthy  state  of  railway 
carriages  and  tramcars.  A consumptive  tenant  may  live  in 
a house  for  years,  but  unless  he  actually  dies  in  the  house, 
no  steps  are  taken  to  disinfect  the  rooms  before  the  house 
is  re-let  to  a new  tenant. 

The  oxidising  and  bleaching  properties  of  ozone  should 
ensure  a wide  use  of  this  agent  for  manufacturing  purposes. 

In  concentrated  form  its  bleaching  properties  are  superior 
to  those  of  chlorine,  vegetable  colours,  fats  and  oils  being 
easily  bleached  by  ozone.  It  may  be  noted  that  ozone  trans- 
forms (owing  to  its  being  a powerful  oxidiser),  most  of  the 
lower  oxides  into  peroxides,  and  nitrites  into  nitrates,  and 
that  iron,  zinc,  lead,  silver  and  arsenic  are  oxidised  by  it ; 
further,  it  is  insoluble  (or  almost  so)  in  acids  and  alkalis. 
In  the  manufacture  of  glue,  grease,  tallow,  oil,  &c.,  the 
bleaching  action  of  ozone  may  prove  of  much  value  ; as  a 
matter  M fact,  it  is  already  attracting  considerable  attention 
as  a bleaching  agent  for  flour,  its  germ-destroying  effect  on 
diseased  grain  being  a valuable  property  in  this  connection. 
The  flour  is  passed  into  a revolving  tumbler  drum,  where  it 
is  thoroughly  exposed  to  the  action  of  the  ozone.  As  the 
use  of  chlorine  and  nitrogen  peroxide  is  now  likely  to  be 
forbidden  by  the  health  and  food 
authorities  as  being  injurious, 
the  use  of  ozone  for  flour  bleach- 
ing will  probably  become  very 
general.  An  article  recently 
appeared  in  one  of  the  weekly 
papers,  strongly  condemning  this 
electrical  bleaching  of  flour,  but 
as  the  writer  in  question  stated 
that  the  current  was  used  to 
produce  oxides  of  nitrogen,  it 
can  only  be  concluded  that  he 
had  not  studied  the  ozone  process 
at  all.  One  objection  to  any 
form  of  bleaching,  is  that  inferior 
flour  is  made  to  have  the  appear- 
ance of  a much  superior  grade, 
maize  flour  being  thus  passed  off 
as  wheat  flour. 

Apart  from  its  bleaching  effect, 
however,  the  action  of  ozone 
would  be  very  beneficial  on  any 
portion  of  the  flour  that  was 
derived  from  diseased  grain,  as  already  mentioned,  and 
we  know,  from  the  experience  of  the  Italians,  how  detri- 
mental to  health  such  diseased  flour  may  be. 

Prof.  Lombroso  traced  the  origin  of  the  disease  called  the 
“ pellagra,”  prevalent  among  the  peasantry  of  Northern 
Italy,  to  the  use  as  a food  of  diseased  maize. 

Taking  air  as  being  composed  of  21  volumes  of  oxygen  and 


79  volumes  of  inert  gases — chiefly  nitrogen — it  follows  that, 
by  the  conversion  of  the  oxygen  into  ozone  (02  into  03), 
approximately  14  per  cent,  of  ozone  should  theoretically  be 
produced.  In  practice,  10  to  12  per  cent,  is  the  maximum 
amount  obtainable. 

For  many  bleaching  purposes  (oils,  for  instance)  a larger 
percentage  of  ozone  is  sometimes  required,  and  in  such 
instances  a diluted  mixture  of  oxygen  must  be  passed  through 
the  ozonisers,  the  air  being,  as  a rule,  first  passed  through  a 
scrubber  containing  strong  caustic  soda  solution,  which 
absorbs  any  carbon  dioxide  that  may  be  present.  The  oil  to 
be  bleached  should  be  heated  to  about  150  F.,  and  in  some 
cases  200°  to  220  F. — siccative  oils,  for  instance.  Most  of 
the  vegetable  oils  are  readily  bleached  by  a 10  per  cent, 
ozone  treatment,  while  tallow  and  fat  are  readily  freed  from 
any  rancidity  and  musty  flavour.  Turpentine  has  the  property 
of  absorbing  ozone  without  being  decomposed  by  it. 

For  bleaching  textile  material,  wood,  silk,  &c.,  ozone  has 
the  great  advantage  of  being  quite  as  powerful  as  chlorine 
and  not  nearly  so  destructive  to  the  fabric. 

There  does  not  seem  to  be  any  very  satisfactory  chemical 
test  for  ozone,  the  usual  iodide  of  potassium  (red  litmus) 
test  being  unreliable,  unless  care  is  taken  to  check  that  the 
action  is  not  due  to  ammonia.  The  sense  of  smell  is  very 
delicate,  most  minute  quantities  of  ozone  - being  readily 
detected  ; what  is  wanted,  however,  is  a simple  and  accurate 
method  of  readily  determining  the  percentage  of  ozone 
present. 

From  what  has  been  said  it  will  be  seen  that  ozone  has  a 
wide  field  of  usefulness,  and  the  whole  subject  is  one  that 
ought  to  receive  considerably  more  attention  from  the 
electrical  trade  than  has  been  bestowed  on  it  up  to  the 
present. 


NEW  CANTILEVER  CRANES. 


Our  illustration  gives  a Mew  of  the  immense  glass-roofed 
shed  covering  two  of  the  ship-building  berths  at  the 
Wallsend  Shipyard.  The  shed  is  740  ft.  long  and  about 
150  ft.  high,  the  clear  inside  width  of  the  two  berths  being 
100  ft.  and  95  ft.  respectively.  These  sheds  are  fully 
equipped  with  overhead  travelling  electric  cranes.  Our 
illustration,  however,  is  given  more  particularly  to  show  two 
cantilever  cranes  lately  erected  on  the  top  of  the  Bheds,  so  as 
to  serve  floating  docks  or  ships  which  may  be  built  beneath 
them.  The  cranes  consist  of  a central  truck  with  elevated 


tower,  supporting  large  steel  cables  extending  to  the  extreme 
end  of  the  jib  and  also  to  the  tail  part  which  carries  the 
machinery  and  ballast. 

Special  care  was  exercised  in  the  design  of  the  cranes 
so  as  to  make  them  as  light  and  as  strong  as  possible. 
The  front  cantilever  is  constructed  of  steel  tubes  supported 
at  intervals  by  steel  vertical  lattice  columns.  The  length 


Electrical  Cantileveb  Cbanes  at  a Wallsend  Shipyard. 
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of  the  cantilever  jib  is  approximately  100  ft.,  while  the  tail 
part  has  a projection  of  40  ft. 

The  cranes  will  lift  5 tons  up  to  34  ft.,  and  If  tons  up  to 
100  ft.  radius  from  the  front  rail.  The  work  they  will  have 
to  do  is  to  deal  with  steel  plates  and  sectional  material  for 
the  construction  of  floating  docks  and  ships.  The  cranes 
have  three  separate  sets  of  electric  motors  for  hoisting,  racking, 
and  travelling.  Direct  current  at  240  volts  is  conveyed  to 
the  cranes  by  two  trolley  wires  running  the  whole  length  of 
the  berths. 

Hoisting  is  done  by  a 25-h.p.  motor,  series  wound,  with 
powerful  electrical  and  mechanical  brakes,  the  rope  being 
coiled  on  a very  large  drum.  There  is  also  an  over-winding 
device  to  prevent  the  pulley  block  being  lifted  too  far.  The 
racking  motion  is  driven  by  a 5-h.p.  motor  with  electric 
brake.  The  travelling  motion  is  worked  by  a 25-h.p.  motor 
with  both  electrical  and  mechanical  brakes.  The  hoisting 
speed  for  5 tons  is  60  ft.  per  min.  ; lighter  weights  are  lifted 
more  quickly  up  to  a maximum,  of  150  ft.  per  min.  The 
.racking  speed  is  60  ft.  per  minute,  loaded,  and  the  travelling 
speed  when  the  crane  is  loaded  is  400  ft.  per  min. 

An  ingenious  device  has  been  fitted,  by  means  of  which,  as 
soon  as  an  excessive  load  is  applied,  an  automatic  switch  in 
the  driver’s  cabin  comes  into  operation,  and  instantly  prevents 
the  load  from  being  lifted  or  racked  outwards,  although 
permitting  the  load  being  lowered  or  racked  inwards. 
Adequate  means  have  also  been  provided  to  prevent  any 
possible  derailment. 

These  cranes  were  manufactured  by  Joseph  Booth  & Bros., 
Ltd.,  of  Rodley,  near  Leeds,  and  the  girder  track  on  which 
they  run  was  designed,  constructed  and  erected  by  Swan, 
Hunter  & Wigham  Richardson,  Ltd. 


EMIGRATION. 


By  ERNEST  T.  WILLIAMS. 


The  overcrowded  state  of  the  electrical  profession  has 
caused  more  attention  to  be  paid  to  the  question  of  emigra- 
tion than  formerly. 

Undoubtedly  emigration  offers  opportunities  and  advan- 
tages which  are  too  little  understood  or  appreciated.  This 
may  be  due  to  several  causes,  amongst  which  over-caution, 
inherent  dislike  of  leaving  the  native  land,  and  doubts  of 
success,  take  an  important  place. 

Another  factor  is  the  record  of  those  who  have  emigrated 
and  report  unsatisfactorily.  The  writer  recently  crossed 
Canada  from  the  Atlantic  to  the  Pacific,  and  took  advan- 
tage of  the  many  opportunities  which  offered  to  inquire 
into  the  probability  of  success  of  qualified  engineering 
immigrants. 

The  result  of  these  inquiries  confirmed  the  opinion  pre- 
viously held  and  published  in  an  article  in  the  Review, 
on  September  13th,  1907,  entitled,  “ The  Electrical  Engineer- 
ing Profession  : On  Going  Abroad,”  viz.,  that  many  young 
fellows  would  do  well  to  emigrate. 

The  principal  essential  of  success,  in  the  Colonies  even 
more  than  at  home,  is  character ; given  this,  the  man  who 
goes  to  Canada  to-day  is  almost  bound  to  succeed. 

The  possibilities  appear  to  be  endless,  and  the  average  man 
would  have  opportunities  there,  which  he  is  very  unlikely  to 
get  at  home.  Discussing  the  possibility  of  emigrating,  a 
young  engineer  recently  said  he  would  require  certain  funds 
to  keep  him  until  he  got  something  suitable  to  do.  Here  is 
the  crux  of  the  whole  question.  The  right  man  will  go  and 
do  something  until  he  can  get  something  suitable  to  do. 
Many  cases  could  be  cited  of  successful  men  whose  ptart 
had  been  entirely  different  from  what  they  intended  when  they 
emigrated.  One  man  driven  to  an  extreme  took  to  washing 
windows,  and  found  it  most  profitable,  whilst  another 
chopped  up  firewood  and  hawked  it  round.  Both  are 
now  owners  of  their  own  businesses,  whilst  the  men  who  went 
out  with  them,  though  possibly  equally  worthy,  returned 
home  and  announced  emigration  to  Canada  a failure.  In 
England  probably  more  is  heard  of  the  failures  than  of  the 


successes,  the  latter  being  too  busy  developing  their  new 
country  to  make  much  noise. 

In  travelling  through  Canada,  one  feels  instinctively  that 
the  faith  Canadians  have  in  the  future  greatness  of  their 
country  is  not  misplaced.  Only  by  travelling  through  it,  day 
after  day,  can  its  extent  be  dimly  realised,  and  when  one  con- 
siders how  comparatively  little  has  been  done,  and  yet  how 
rapidly  the  country  is  opening  up,  a conviction  is  formed 
that  the  right  men  who  go  there  to-day  are  the  ones  who 
will  reap  success  to-morrow. 

The  writer  was  repeatedly  assured  that  any  man  who  was 
not  afraid  of  work  would  do  well  there,  and  not  only  this, 
but  that  he  would  be  welcomed  and  made  at  home. 

It  is  important  to  remember  that  work  means  more  to 
the  Canadian  than  to  the  Englishman  at  home.  This  is 
easily  accounted  for  ; in  the  one  case  wages  are  high  and 
labour  is  scarce,  in  the  other,  wages  are  low  and  labour  is 
abundant.  It  follows  that  in  Canada  work  is  more 

strenuous,  hours  are  longer,  and  specialisation  is  not  so 
general. 

Many  a likely  young  fellow  has  spoiled  his  chances  in 
Canada  by  obstinate  adherence  to  methods  of  work  which 
the  Colonial  condemns,  and  one  of  the  first  things  necessary 
is  to  adopt  the  views  of  the  Colony. 

The  importance  of  adaptability  was  insisted  on  in  the 
previous  article,  and  recent  experience  has  shown  that  this 
can  hardly  be  over-estimated.  Owing  to  advertisements 
appearing  in  Canadian  papers  with  the  appendage  that  “ no 
Englishman  need  apply,”  it  is  often  considered  that 
Canadians  are  opposed  to  English  immigration.  This  is 
correct  only  to  a small  degree,  and  is  due  to  their  bitter 
experience  of  “ remittance  men,”  and  to  their  deeply  ingrained 
objection  to  the  superior  airs,  often  consciously  or  uncon- 
sciously, adopted  when  the  English  travel  abroad.  This  is 
deeply  to  be  regretted,  for  nothing  is  more  likely  to  raise  the 
Colonial  ire  than  any  indication,  whether  it  is  justified  or 
not,  that  one  is  socially  superior. 

It  cannot  be  too  clearly  emphasised  that  the  sooner  and 
the  more  thoroughly  an  emigrant  adapts  himself  to  the  land 
and  people,  the  greater  will  be  his  chances  of  success,  and 
the  sooner  he  will  make  friends  and  form  those  connections 
which  go  so  far  to  make  up  for  what  he  left  at  home. 

In  Western  Canada  and  British  Columbia,  which  places 
are  at  present  advancing  the  most  rapidly,  an  immigrant  may 
consider  he  is  well  established  when  he  has  what  is  called 
“ made  good,”  and  not  before.  This  making  good  is 
equivalent  to  saying  that  a man  has  proved  himself  to  be 
what  he  claims.  Before  a man  has  “ made  good,”  he  may 
have  a hard  time,  but  once  this  is  done  he  can  be  assured  of 
much  sympathy  and  help.  But  making  good  indicates  more 
than  that  a man  can  do  what  he  claims  as  regards  his  trade 
or  profession,  it  indicates  that  he  has  a certain  strength  of 
character  that  will  not  be  upset  by  trifles.  For  example, 
the  men  referred  to  who  cleaned  windows  and  sold  firewood, 
would  be  considered  to  have  made  good,  i.e.,  shown  grit,  and 
triumphed  over  difficulties,  whilst  their  less  resourceful,  and 
more  despairing  fellow  emigrants  had  returned  disappointed 
to  England.  It  should  be  remembered  that  to  take  on  any 
class  of  work  whatever  in  Canada,  where  all  men  are  socially 
equal,  is  in  no  sense  degrading,  nor  is  one  likely  to  lose  caste. 
In  fact,  men  will  often  accept  a post  at  a small  salary  in 
order  to  “ make  good  ” with  a view  to  doubling,  or  even 
trebling,  their  salary  in  the  first  year.  A case  of  this  kind 
came  under  the  writer’s  notice.  Another  point  is  that  every 
man  tries  to  save  enough  capital  to  start  in  business  for 
himself,  as  this  is  considered  an  important  point  there. 

This  short  article  has  been  written  mainly  with  a view  to 
assisting  those  young  fellows  who  have  character,  ability, 
and  courage  to  emigrate  if  they  think  there  are  reasonable 
hopes  of  succeeding.  There  are  others  in  the  profession  who 
may  have  done  comparatively  well,  and  the  question  arises 
as  to  whether  emigration  would  be  an  advantage  in  their 
cases.  There  are  certainly  greater  opportunities  in  Canada 
for  using  and  investing  capital  than  in  England,  and  given 
that  a man  and  family,  who  have  become  accustomed  to  the 
comforts  of  home  life  in  England,  are  prepared  to  largely 
sacrifice  these,  there  is  no  reason  why  they  should  not 
emigrate.  Intelligent  Canadians,  with  whom  this  question 
was  discussed,  considered  that  on  the  whole,  if  a man  was 
doing  well  in  England,  the  Dominion  offered  him  personally 
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no  advantages,  but  that,  if  he  was  willing  to  sacrifice  his 
personal  conveniences  for  the  sake  of  the  greater  scope  that 
would  accrue  to  his  offspring,  he  would  do  well  to  consider  the 

^ Finally,  the  writer  would  earnestly  put  forward  a plea  for 
the  greater  recognition  of  the  importance  of  emigration. 

The  overcrowded  state  of  the  electrical  profession  calls  for 
serious  attention,  and  the  possibilities  of  emigration  in  this 
respect  have  barely  been  realised  or  taken  advantage  of. 

Even  more  important  than  this  is  the  increasing  necessity 
of  English  manufacturers  to  extend  their  business  abroad  if 
the  electrical  trade  of  England  is  to  hold  its  own.  Every 
home-trained  electrical  engineer  who  emigrates  carries  with 
him  a knowledge  and  interest  in  home  concerns,  so  that  he 
becomes  a factor  for  the  good  of  British  trade.  Remember- 
ing the  almost  unlimited  scope  for  electrical  engineering  in 
many  parts  of  the  world,  and  especially  those  countries 
which  are  only  now  being  developed,  it  is  to  the  interests  of 
the  electrical  manufacturers  in  particular,  and  of  the  elec- 
trical profession  in  general,  to  encourage  the  emigration  of 
the  maximum  number  of  suitable  well-trained  engineers. 

So  important,  hopeful,  and  full  of  possibilities  does  the 
writer  consider  emigration  to  be,  that  he  would  strongly 
advocate  the  formation  of  a permanent  sub-committee  of  the 
Institution  of  Electrical  Eugineers  to  deal  with  the  subject 
in  all  its  branches. 

Such  a committee,  if  formed,  could  count  upon  the 
support  of  the  manufacturing  interests,  and  that  of  all 
Colonial  and  many  foreign  Governments. 


CORRESPONDENCE. 

Ltttert  received  by  us  after  5 P.K.  OH  TuebdaS  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer’s  name  and  address  in  our  possession. 


fly-wheels,  and  notwithstanding  this  fact  a Btorage  battery 
is  required  to  handle  the  fluctuations  in  load,  which  would 
otherwise  fall  upon  the  generating  machinery.  < In  actual 
practice  it  is  found  that  the  operation  of  the  mills  is.  very 
much  impaired,  and  the  output  in  tons  per  hour  is  seriously 
reduced  at  the  Gary  plant  when  the  battery  is  out  of  service. 

Again,  the  results  obtained  from  the  operation  of  the  firBt 
“Chloride”  battery  which  was  installed  at  the  Carnegie 
Steel  Co.’s,  at  Youngstown,  Ohio,  were  so  satisfactory  that 
other  batteries  were  installed  in  the  different  mills  of  the 
Carnegie  Steel  Co.,  in  Pittsburg,  in  the  Illinois  Steel  Co.,  in 
Chicago,  and  in  the  Lukens  Iron  and  Steel  Co.,  Coates- 

ville.  Pa.  . . , , 

We  again  repeat  that  we  do  not  claim  superiority  of  elec- 
trochemical storage  over  electromechanical  storage  for  all 
conditions , but  experience  shows  that  electrochemical  storage, 
with  its  admitted  high  efficiency,  can  be  applied  successfully 
beyond  the  limitations  of  electromechanical  storage,  and 
with  sufficiently  satisfactory  results  to  warrant  the  some- 
what higher  initial  first  cost. 

The  Chloride  Electrical  Storage  Co.,  Ltd., 

W.  S.  Naylor,  General  Manager. 

Pendlebury,  December  22nd , 1909. 


Batteries  as  Load  Equalisers. 

By  a coincidence  your  issue  of  November  5th,  1909,  drew 
reference  to  a circular  recently  issued  by  the  Chloride  Elec- 
trical Storage  Co.,  Ltd.,  dealing  with  descriptions  of  their 
boosters  and  Chloride  batteries  in  industrial  works,  while  in 
another  part  of  the  same  issue  in  an  article  on  the  design  and 
operation  of  rolling  mill  motors,  by  Mr.  Manktelow,  several 
statements  were  made  to  the  effect  that  batteries  as  load 
equalisers  were  very  unsatisfactory.  _ . ' 

It  is  evident  that  the  author  of  the  article  is  labouring 
under  a misunderstanding  as  to  the  suitability  of  a storage 
battery  for  high-rate  momentary  discharges.  Plates  that 
are  carefully  designed  for  this  claBS  of  service  could  readily 
handle  discharges  up  to  twice  or  even  three  times  their  one 
hour  rating.  In  fact,  it  is  not  the  danger  of  injury  to  the 
battery  that  limits  the  rate  of  discharge,  but  the  drop  in 
voltage,  and  the  consequent  cost  of  the  boosting  apparatus. 
By  permitting  the  voltage  to  drop,  and  thus  reducing  the 
capacity  of  the  boosting  apparatus,  the  battery  may  be 
utilised  up  to  three  times  its  one  hour  rating  with  good 
practical  results.  This  drop  in  bus  voltage  will  produce  no 
greater  drop  in  speed  than  that  required  to  utilise  the  energy 
of  the  fly-wheel,  and  need  not  be  resorted  to  until  the 
discharge  rate  exceeds  a certain  amount,  whereas  with  a 
fly-wheel  the  speed  must  fall  off  for  every  unit  of  energy 

delivered.  . „ . . 

It  is  not  suggested  that  for  all  installations  the  battery 
booster  would  be  superior  to  the  fly-wheel,  as  the  first  cost  of 
the  fly-wheel  is  less  than  that  of  the  battery,  but  it  almost 
invariably  is  found  that  conditions  arise  in  actual  service 
which  cannot  be  definitely  predetermined,  and  which  call  for 
an  output  in  Kw.-hours  far  beyond  the  practical  limits  of  the 
fly-wheel  scheme,  and  the  same  battery  which  will  meet  the 
momentary  peak  conditions  will  have  sufficient  capacity  to 
handle  these  exceptional  loads,  whereas  the  fly-wheel  will  be 
wholly  inadequate.  Reference  to  actual  practice  will  be 
perhaps  more  convincing  than  mere  general  statements. 

In  the  Gary  plant  of  the  Indiana  Steel  Co.,  the  one  2,000- 
h.p.  and  six  1,000-h.p.  motors  which  have  been  installed 
for  operating  the  rolling  mills,  are  provided  with  very  heavy 


The  Industry  and  the  Institution. 

I received  last  week  an  invitation  to  be  present  at  the 
Institution  meeting,  where  the  paper  of  Messrs.  Lepine  and 
Stelling  was  discussed.  I declined  that  invitation  on  the 
ground  that  I did  not  think  I could  possibly  discuss  such  a 
paper  without  contravening  the  rules  of  the  Institution, 
which,  I believe,  preclude  political  opinions.  A perusal  of 
the  reports  available  shows  me  that  I need  have  had  no  such 
fear,  and  as  I do  not  find  my  point  of  view  exactly  expressed 
in  the  discussion  as  reported,  I should  esteem  it  a favour  if 
you  would  grant  me  the  space  necessary  for  such  expression 
in  your  paper. 

Messrs.  Lepine  and  Stelling’s  paper  sets  up  a comparison 
between  Germany  and  this  country,  apparently  to  the  dis- 
advantage of  this  country,  and  offers  as  a reason  the  lack  of 
enterprise  of  the  English  financiers  and  commercial  leaders, 
saying  : “ If  they  were  as  enterprising  and  as  successful  as 
their  German  rivals  English  manufacturers  supported  as  they 
are  by  the  superiority  of  their  products  would  not  have  to 
fear  German  competition  in  the  open  market.”  That,  in  my 
opinion,  is  entirely  true.  The  question  is  : “ Why  are  they 
not  ? ” If  it  is  admitted  that  our  work  technically  is  better 
than  the  German,  how  is  it  that  the  English  financiers  and 
commercial  leaders  fall  so  far  behind  their  technical  advisers  ? 
That  Germany  is  ahead  of  us  no  one  who  is  content  to 
judge  by  results  can  deny.  A country  supporting 
four  or  five  electrical  companies,  to  say  nothing  of  numerous 
smaller  ones,  aggregating  in  capital  some  £20,000,000 
sterling  and  paying  from  8 to  18  per  cent,  on  such  capital, 
is  far  ahead  of  us.  That  we  are  unable  to  even  mildly 
imitate  this  is  due  to  our  fiscal  policy,  which  began  to  act 
to  our  detriment  at  the  very  moment  it  was  introduced. 

As  Mr.  Rich  very  truly  remarked  in  the  discussion,  “ A 
financial  artillery  duel  precedes  all  technical  arrangements.” 
If  the  electrical  industry  is  to  advance  in  this  country,  the 
very  first  essential  is  that  profit  should  be  made  in  order 
that  more  money  may  be  found. 

The  reason  why  money  is  so  very  readily  forthcoming  for 
industrials  in  the  leading  protected  countries  is  that  they 
start  off  with  a certain  market.  Another  reason — the 
essential  difference  between  Germany  and  this  country— is 
that  the  vast  wealth  of  England  has  been  made.  It  is  con- 
sequently in  the  hands  of  the  most  conservative  class— the 
people  who  are  looking  for  safe  investments  and  not  indus- 
trial speculations.  Wealth  under  these  conditions  can  go  on 
increasing,  and  possibly  does  increase,  as  claimed  by  our 
Free  Trade  friends.  In  the  younger  countries,  however,  the 
wealth  is  in  the  process  of  making,  is  consequently  being 
handled  by  those  who  are  making  it,  which  means  the 
younger  generation,  which  means  industrial  speculation. 
The  term  “ industrial  speculation  ” contains  within  it  all 
the  experimental  work  and  commercial  pioneer  work  which 
are  so  necessary  to  keep  the  engineering  science  and  the 
engineering  trade  of  the  country  in  the  forefront, 
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] 0 come  back  bo  my  point,  if  England — a country 
importing  250  millions  annually  more  than  its  exports— 
were  making  money  instead  of  living  to  a very  large  extent 
upon  its  income,  income  which  is  spent  abroad,  while  our 
unemployed,  to  our  lasting  shame,  are  increasing  every  day, 
we  should  be  doing  all  that  the  Germans  are  doing,  all  that 
the  Americans  are  doing,  and  in  my  humble,  but  convinced, 
opinion,  a little  more.  All  that  we  want  is  a fair  chance, 
and  I am  satisfied  that  we  shall  maintain  the  position  which 
we  have  not  yet  lost,  although  it  is  being  rapidly  under* 
mined.  r J 

A.  B.  Anderson. 


. I ha.ve  read  the  leading  article  in  your  issue  of  the  24th 
inst.  with  the  interest  which  is  always  aroused  by  clever 
polemic  writings,  and  with  the  pleasure  afforded  by  politely- 
veiled  sarcasm,  even  when  intended  for  oneself. 

My  object,  however,  is  not  to  join  in  a controversy  for  the 
enjoyment  of  it,  but  to  obtain  amelioration  of  the  conditions 
under  which  we  are  working  in  the  electrical  industry.  I 
feel,  in  common  with  other  performers,  that  we  have  work 
to  do  and  duties  to  perform  while  the  critics  in  the  industry 
who  have  not  the  responsibility  of  performances  are  free  to 
indulge  in  Schadenfreude. 

Those  who  insist  on  regarding  economic  and  legislative 
matters  as  political  questions  to  be  excluded  from  discussion 
of  the  electrical  conditions,  or  to  be  discussed  only  super- 
ficially, do  serious  harm  to  the  industry.  These  questions 
are  at  the  root  of  our  industrial  problems,  and  their  elimina- 
tion or  partial  treatment  precludes  an  exhaustive  inquiry  into 
the  conditions.  Moreover,  those  who  take  up  this  attitude 
are  apparently  forced  into  making  contradictory  statements — 
such  as  that  the  disabilities  referred  to  are  non-existent,  and 
that  they  are  due  to  lack  of  sound  business  principles,  that 
they  are  due  to  absence  of  enterprise  and  to  the  greed  of 
capitalists  in  fostering  excessive  competition.  No  good 
purpose  whatever  is  served  by  general  imputations  of  this 
kind,  for  although  they  may  be  intended  to  apply  only  to 
particular  members,  they  amount  to  alternative  indictments, 
incapable  of  proof,  of  entire  industries  and  of  all  who  are 
engaged  therein. 

The  position  I have  taken  up  in  regard  to  this  matter  is,  I 
think,  unequivocally  expressed  in  the  statement  I recently 
made  at  the  Institution,  and  in  the  letter  I have  written  to 
the  secretary  of  the  Institution.  I ask  for  a representative 
and  authoritative  organisation  for  the  discussion  of  our 
troubles  with  a view  to  an  agreement  being  arrived  at 
as  to  the  remedial  measures  to  be  adopted.  One  of  the 
reasons  why  there  is  no  such  organisation  is  that  many 
of  us  entertain  the  belief  that  the  Institution  is  there 
to  promote  and  defend  our  industrial  interests,  although 
I affirm  (without  the  use  of  any  invective)  that 
the  Institution  has  not  adequately  safeguarded  our  legis- 
lative^ and  industrial  interests  in  the  past,  and  I have  asked 
the  Council  to  make  a definite  pronouncement  on  the 
question  of  whether  these  matters  are  within  the  recognised 
province  of  the  Institution,  so  that  we  may  know  where  we 
are.  The  reply  of  the  secretary  is  that  the  question  is 
receiving  consideration.  I,  therefore,  await  the  decision  of 
the  Council.  For  my  own  part  I hope  the  Council  will  not 
take  your  view  that  “ the  ability  of  the  Institution  to  confer 
the  maximum  benefit  upon  its  members,”  is  shown  by  its 
aloofness  from  questions  which  are  deprecatingly  called 
political,  but  which,  as  I have  already  shown,  cause  not  only 
the  material  prosperity  or  adversity  of  the  industry,  but  even 
the  fructification  or  otherwise  of  scientific  research. 


Ditton  House,  Maidenhead, 
December  26th,  1909. 


Russian  hevelopment.— Russia  is  welcoming  British 
enterprise  in  gold  mining,  railway  building  and  other  industrial 
undertakings.  An  interesting  interview  with  M.  Kokovtseff,  the 
Kussian  Minister  of  Finance,  appeared  in  the  Standard,  on  Decem- 
ber 24th,  in  which  the  general  question  of  British  capital  for  Russia 
waB  diseissed. 


RESTRICTIVE  COVENANTS. 


All  men  of  business  who  have  occasion  to  employ  clerks  or 
assistants,  are  well  awaTe  of  the  necessity  of  inserting  a restrictive 
°Y^se,,la  the  agreement  of  service.  Keen  competition  makes  it 
aimcult  to  make  and  keep  a connection  ; and  steps  must  be  taken 
to  prevent  a discharged  clerk  or  assistant  drawing  off  the  custom 
of  his  late  master,  or  entering  into  direct  competition  with  him. 
A case  which  was  heard  in  the  Chancery  Division  some  months  ago 
involved  the  discussion  of  an  interesting  point  in  relation  to  what 
are  termed  covenants  in  restraint  of  trade.”  The  decision  was  as 
follows The  defendant  covenanted  not  to  practise  as  an  archi- 
tect or  surveyor  within  a defined  area  for  a certain  number  of 
years  It  was  held  that  he  committed  a breach  of  that  covenant 
by  acting  as  manager  in  a fixed  area  to  another  architect.  He  who 
is  not  a lawyer  may  wonder  why  there  should  be  any  doubt  about 
a question  of  this  kind.  He  may  also  fail  to  understand  the 
meaning  of  the  phrase  “ covenant  in  restraint  of  trade.”  It  is 
necessary,  therefore,  to  point  out  that,  as  a general  rule,  a covenant 
which  binds  a man  not  to  practise  his  calling  at  all,  is  looked  upon 
with  suspicion.  The  reason  is  that  if  a man  deliberately  sells  the 
right  which  all  men  have  in  a free  country  to  the  exercise  of  their 
calling,  he  deprives  the  public  of  the  benefit  of  bis  skill  and 
experience,  while  he  abandons  what  may  be  his  means  of  livelihood. 
A principle  of  law  has,  therefore,  been  evolved,  having  its  origin  in 
he  famous  case  of  Mitchell  v.  Reynolds,  which  was  decided  in 
1712  that  contracts  in  restraint  of  trade  are  void,  and  must 
d-i!56  en^orce<^  fiy  t'h®  Courts.  If  an  electrical  engineer 
at  the  present  day  were  to  enter  into  a bond  which 
prevented  him  from  carrying  on  his  business  anywhere  for  the  rest 
of  his  natural  life,  no  Court  of  Justice  would  enforce  its  due 
performance. 

But  while  contracts  in  total  restraint  of  trade  are  void  it  has 
become  a well  settled  rule  that  if  restriction  is  limited  as  to  area 
and  there  is  "consideration”  for  the  bargain,  the  goodwill  of  a 
business  may  be  made  the  proper  subject  matter  of  a contract.  And 
so  the  well-known  “ bond  ” into  which  the  vendor  of  a business 
enters  is  recognised  in,  and  will  always  be  enforced  and  respected 
by,  a Court  of  Justice.  Were  it  otherwise,  the  sale  of  a connection 
would  be  rendered  impossible,  as  nothing  could  operate  to  prevent 
the  vendor  from  interfering  with  the  practice  which  he  himself  had 
disposed  of  for  a substantial  sum  of  money.  Similarly,  unless  an 
assistant  or  servant  could  be  put  under  restriction,  employment 
anywhere  would  be  dangerous  on  any  terms. 

Such  is  the  bare  outline  of  a branch  of  law  which  is  surrounded 
with  many  technicalities.  Into  these  it  is  not  our  purpose  to 
inquire  at  any  length,  but  there  are  a few  points  which  demand  a 
further  elucidation.  It  has  been  pointed  out  that  the  restriction 
must  be  limited  aB  to  space.  It  would  be  wholly  unreasonable,  for 
instance,  to  prevent  an  assistant  from  exercising  his  calling  anywhere 
in  the  British  Isles.  Many  cases  have  arisen  in  the  Courts  as  to  what  is 
a reasonable  limit.  In  Horner  v.  Graves  (7  Bing.  735)  it  was  held 
to  be  unreasonable  to  restrict  a dentist  from  practising  anywhere 
within  200  miles  from  York.  On  the  other  hand,  to  borrow  an 
instance  from  the  legal  profession,  a covenant  preventing  a solicitor 
from  practising  as  such  anywhere  in  England  for  20  years  has  been 
held  to  be  reasonable  andcapableof  enforcement  (Whittakers.  Howe, 

3 Bras.  383).  It  follows,  therefore,  that  in  marking  the  border 
line,  the  Court  will  be  influenced  in  a large  measure  by  the  nature 
of  the  business.  The  available  means  of  communication  are  also 
important.  By  means  of  railways,  telephones,  &c.,  a practice  can 
be  extended  over  a much  wider  area  at  the  present  day  than  would 
have  been  possible  at  the  close  of  the  last  century.  That  the 
Court  is  willing  to  enlarge  the  boundary  in  certain  cases,  even  to 
the  confines  of  the  habitable  globe,  was  clearly  demonstrated  in 
1896,  when  world-wide  restriction  was  placed  upon  the  manufac- 
ture of  a particular  clasB  of  guns  and  armament.  Although  this 
case  could  never  have  any  direct  application  to  the  electrical  pro- 
fession, yet  it  serves  to  show  the  elastic  nature  of  rules  by  which 
the  Court  is  governed  in  these  matters. 

With  regard  to  time,  there  does  not  appear  to  be  any  restriction. 
Nevertheless,  if  a man  binds  himself  not  to  practise  for  a limited 
period,  the  area  of  restriction  may  receive  a slight  extension. 
The  rule  by  which  the  boundary  should  be  determined  was  thus 
expressed  in  the  case  of  Horner  v.  Graves,  to  which  allusion  has 
already  been  made : — 

“ The  restraint  must  be  only  such  as  to  afford  a fair  protection 
to  the  interests  of  the  party  in  favour  of  whom  it  is  given,  and  not 
so  large  as  to  interfere  with  the  interests  of  the  public.” 

The  consideration— another  essential  feature  of  these  contracts 
— is  the  next  matter  which  deserves  attention.  And  upon  this 
point,  so  long  as  the  Court  is  satisfied  that  there  is  a consideration 
which  is  not  merely  colourable,  the  contract  will  be  enforced. 
The  adequacy  of  the  consideration  is  left  entirely  to  the  parties 
themselves.  Instances  could  be  cited  without  number  to  show  what 
has  been  held  as  a reasonable  consideration.  In  the  case  of  Sainteri;. 
Fergusson  (7  C.B.  716)  the  engagement  of  the  defendant  as  assistant 
was  held  to  be  sufficient  consideration  for  an  undertaking  on  his  part 
not  to  practise  within  a radius  of  seven  miles  after  the  termination 
of  his  employment. 

Having  made  an  attempt  to  indicate  the  features  which  are 
essential  to  contracts  in  restraint  of  trade,  we  now  propose  to  con- 
sider what  constitutes  a breach  of  such  contract.  In  most  contracts 
the  covenant  is  in  the  following  form  : The  vendor  undertakes  that 
he  " will  not  at  any  time  hereafter,  directly  or  indirectly,  and  either 
alone  or  in  partnership  with  or  as  assistant  to  any  other  person  or 
persons,  carry  on  the  profession  or  business  of,  &c.,  within  a certain 
area  ” A further  clause  prohibiting  practice  " in  open  competition  ” 
sometimes  finds  its  way  into  the  deed. 


The  question  naturally  arises,  What  constitutes  practising  ? Most 
men-or  their  consciences-will  be  able  to  answer  this  question 
without  difficulty,  but  doubtful  points  arise  from  time  to  time. 
In  the  case  of  Palmer  i>.  Mallett  (36  Ch.  D.  411)  it  was  decided  that 
a Verson  acting  only  as  a salaried  assistant  was  carrying  on  the  pro- 
fession of  a surgeon,  and  that  to  do  so  was  a breach  of  the  covenant. 
In  that  case  Lord  Justice  Cotton  said:  “Carrying  on  a trade 
implies  to,  my  mind,  that  the  person  engaged  in  it  is  engaged  in  it 
ou  2 trade— that  is  to  say,  as  a trade  producing  profit  or  loss  which 
is  to  be  shared  by  him  ; and  that  is  not  the  case  if  he  is  merely  a 
uaiaripd  assistant  . I cannot  come  to  the  conclusion  thit  a 
L.  "!f  l.r“ji„gon  .l,ep,ole.»io«ol  . «.««»  bee...  he  is 
doin=-  bo  as  assistant  to  someone  else.  'Profession  is  different 
f 4..je  an(i  it  is  much  more  emphatic  to  my  mind  than  if 
‘CnesVVlonl  were  here.  When,  a.  We.  the  words  ‘carrying  on 
the  business  or  profession  of  a surgeon  are  merely  used  to  denote 
what  is  done  byP a man  acting  as  a suTgeon,  a man,  in  my  opinion, 
Tots  as  surgeon  none  the  less  because  he  is  not  the  principal  or 
engaged  in  the  business  as  a partner,  but  is  merely  carrying  it  on  as 
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Research  on  Metallic-Filament  Lamps. 

By  F.  H.  Reakes  Lavender,  M.Sc.,  Student. 

(. Abstract  of  paper  read  before  the  Institution  of  EnHCTBiOAL 
Engineers  at  Birmingham,  December  1st, 

This  research  was  undertaken  in  order  to  investigate  the  conditions 
of  working  as  regards  voltage,  and  efficiency  ^f  Percen,,af  dr°P  “ 
candle-power,  giving  the  most  economical  life  in  the  case  of 
metallic-filament  glow  lamps,  and  to  determine  as  far  as  possible 
the  cost  of  illumination  with  this  source  of  light. 

It  was  considered  desirable  that  the  results  should  pp  y 
metallic-filament  lamps  generally,  and  not  to  a special  make.  For 
this  reason  a number  of  lamps  were  obtained  from  six  firms  which 
wer<j  considered  fairly  representative  of  that  industry  in  this 


assistant  to  somebody  else.”  It  was  the  very  case  of  Palmer 
v Mallett  that  was  followed  in  the  case  under  review,  where  Mr. 
Justice  Warrington  said : “ Applying  that  to  the  present  case,  surely 
someone  who  was  assisting  as  architect  another,  who  was  himself 
carrying  on  the  profession  of  an  architect,  was  himself  carrying  on 
the  profession  of  architect  as  much  aB  if  he  was  acting  as  architect, 
for  a lay  client.” 


Waste  Electricity.— The  Daily  Mirror  of  December 
18th  published  some  ridiculous  statements  to  the  effect  that, 
owing  to  the  introduction  of  the  metallic-filament  lamp,  the  elec- 
tricity supply  companies  are  “producing  very  nearly  twice  as 
much  current  as  is  being  used.  Mu  :h  of  this  surplus  current  must 
go  to  waste!"  Further,  " an  experienced  electrical  engineer”  is 
said  to  have  told  the  Mirror  “ that  the  companies  are  turning  out 
current  that  they  cannot  sell.” 

The  appearance  of  arrant  nonsense  in  the  columns  of  the  daily 
Press  in  connection  with  electrical  matters  is  not  uncommon  ; but 
to  make  an  electrical  engineer  responsible  for  such  stuff  is  really 
going  too  far. 


mntry  The  lamps  were  obtained  direct  from  the  makers,  of  100 
jits  and  25  c.p.  They  bad  clear  bulbs,  and  in  most  cases  were 
larked  to  burn  in  any  position.  Six  lamps  of  each  kind  were  taken 
ad  run  at  six  different  voltages,  namely,  95,  97  5,  100,  102  5,  105, 

_ ..  rn.  if  /V#  n n oh  mulrfl  Q I P ftp  h 


voltage,  making  36  lamps  in  all.  . . , 

For  the  life  tests  the  lamps  were  run  continuously  night  and  day, 
week  ends  included.  In  the  daytime  (about  seven  hours)  power 
was  obtained  from  the  University  power  station,  off  the  110 -volt 
lighting  mains.  At  other  times  the  load  was  switched  over  on  to 
the  220-volt  battery.  The  lamps  were  run  as  far  as  possible  under 
the  usual  commercial  conditions.  No  special  automatic  voltage 
regulation  was  used.  The  drop  across  the  battery  during  the  night 
was  very  small,  and  easily  allowed  for  by  slightly  increasing  the 
potential  difference  at  the  lamp  terminals  at  the  start.  In  the  day- 
time the  voltage  had  a limit  of  variation  of  2 per  cent,  up  and 
down  for  the  most  part.  The  lamps  were  taken  out  of  their  holders 
and  into  an  adjoining  room  to  be  photometered  twice  a week. 

For  convenience  a number  has  been  assigned  to  each  make  of 
lamp,  the  voltage  being  indicated  by  a letter,  as  follows  : 


Makes  1,  2,  3,  4,  5,  6. 


Voltage 

A 

means  95  volts 

B 

tt  97  & ii 

II 

C 

M 100  0 H 

Voltage  d means  102'5  volts 
„.  e „ 105-0  „ 

„ r „ 107‘5  „ 


i 


candle-  hour. 
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Thus  lamp  No.  1 a is  the  one  of  make  1,  ran  at  95  voltB.  Those  of 
Set  1 are  tantalum  ; the  other  sets  are  tungsten. 

The  candle-powers  of  all  six  lamps  of  a set  are  plotted  on  one  sheet 
against  the  life  in  nours  as  abscissa  The  curves  shown  (fig.  I)  are  the 
mean  lines  drawn  through  the  points.  The  candle-hour  curves  (fig.  2) 
i,ive  the  number  of  candle-hours  obtained  from  the  lamp  for  a given 
life.  From  the  price  of  the  lamp  the  “pence  per  candle-hour  for 
lamp  curve  is  constructed.  This  shows  the  proportion  of  the  total 


Fig.  2.— Results  of  Tests  on  a Tantalum  Lamp  at  Normal 
Voltage. 


cost  which  is  due  to  the  outlay  on  the  lamp.  These  curves  have 
been  worked  out  on  the  latest  list  prices  at  the  time  of  writing, 
which  are  as  follows : Make  No.  1,  2s.  6d. ; the  other  makes,  3s.  6d. 
On  the  same  sheets  the  consumption  curves  corresponding  to  the 
lamps  are  plotted ; from  these  the  watt-hour  curves  are  obtained. 
The  watt-hour  curve,  together  with  the  candle-hour  curve,  gives 
the  curve  of  watt-hours/candle-hours.  This  gives  the  average 
efficiency,  and  therefore,  with  a certain  price  of  energy,  the  cost 
per  candle-hour  for  any  predermined  length  of  life.  From  this 
curve,  together  with  that  of  lamp  cost,  the  “total  pence  per  candle- 
hour  ” curves  are  plotted.  This  has  been  done  for  energy  at  2d., 
4d.,  6d.  and  8d.  per  unit.  It  was  found  best  to  plot  them  at  four 
different  scales,  otherwise  those  at  cheaper  current  would  be  unduly 


Fig.  3. — Total  Cost  of  Light  at  Different  Prices  of 
Energy  for  Various  Makes  of  Lamps. 


For  example,  lamps  Nos.  5 o,  5 e and  5 f fractured  at  600,  800 
and  1,200  hours  respectively,  and  after  being  joined  again,  burnt 
to  1,800,  1,200  and  2,900  hours  respectively.  In  other  caseB  the 
increase  in  life  was  not  so  great.  Naturally  much  greater  care  has 
to  be  taken  in  handling  such  lamps,  as  the  joint  is  very  liable  to 
become  broken  again. This,  however,  shows  that  the  fragility  of 
metallic-filament  lamps  is  to  some  extent  .balanced  by  the  possi- 
bility of  mending  broken  ones.  This  does  not  apply  to  tantalum 
filaments,  which,  I understand,  speedily  fracture  again  after  welding. 
Perhaps  this  is  partly  due  to  the  shortness  of  the  loops  and  conse- 
quent greater  mechanical  strain  on  the  joint,  and  partly  to  the  fact 
that  their  temperature  is  considerably  lower  than  that  of  tungsten 
filaments. 

The  broken-line  curves  give  the  relation  between  the  cost  of 
energy  in  pence  per  unit  and  the  useful  life.  They  are  obtained 
from  the  total  cost  curves.  In  fig.  3 are  curves  giving  the  relation 
between  the  least  total  cost  of  light  (for  lamp  and  energy)  and  the 
voltage  for  four  typical  cases.  These  have  been  constructed  by 
taking  the  minimum  points  of  the  total-cost  curves  mentioned 
above.  The  broken  lines  on  these  sheetB  are  drawn  through  the 
minimum  points. 

Considering  the  tantalum  lamps,  i.e.,  Set  1 first,  all  the  candle- 
power  curves  show  a distinct  rising  at  first  and  then  a gradual  fall 
the  slope  of  which  depends  on  and  increases  with  the  voltage  at 
which  the  lamp  is  run.  In  nearly  all  cases  the  actual  life  curves 
are  very  wavy,  with  alternate  rising  and  falling  of  candle-power 
Two  of  the  lamps,  namely,  1a  and  1b,  were  still  burning  when 
these  results  were  collected.  The  useful  life  of  a lamp,  and  the 
drop  m candle-power  which  it  is  advisable  to  allow  for  a given 
voRage,  depend  on  the  cost  of  energy  and  the  price  of  the  lamp. 
Ihe  cheaper  the  energy,  of  course,  the  longer  the  life,  and  the 
greater  the  admissible  drop. 

Taking  energy  at  5d.  per  unit  as  an  average  price,  and  the  lamp 
run  at  rated  voltage,  then  it  pays  to  throw  the  lamp  away  as  soon 
as  the  candle-power  has  fallen  to  3 per  cent,  below  its  original  value. 
Ibis  result  appears  startling  at  first,  considering  the  large  initial 
cost  of  the  lamp.  However,  by  the  time  this  point  is  reached  the 
lamp  has  been  burning  for  1,500  hours  at  the  best  possible  efficiency 
for  the  given  potential  difference  at  its  terminals,  so  that  the  cost  of 
the  kmp  per  candle-hour  has  become  small.  In  most  cases  the 
total  cost  curves  are  very  flat  near  their  minimum  value,  so  that 
the  exact  time  to  scrap  the  lamp  is  not  very  clearly  marked.  When 
, e , ps  are  run  at  a low  voltage  the  efficiency  curve  rites  very 
slowly,  and  the  smashing  point  is  not  leached  until  the  “ lamp 
iTrf  r CTe  has  become  fairly  flat,  which  means  a long  economical 
me,  tor  the  candle-power  is  low  but  varies  slowly.  On  the  other 

nW  ^hen  run-^t  a.v,highir  voltage  the  Changes  in  the  lamp  take 
place  more  rapidly,  the  efficiency  curve  rises  quicker,  and  conse- 
quently the  economical  life  is  shorter. 

From  the  curves,  fig.  3,  it  appears,  as  would  be  expected,  that  the 
dearer  the  energy  the  higher  the  potential  difference  at' lamp 
burnd  - therefore  the  efficiency  at  which  it  pays  to 


Price  of  energy. 

8d. 

6d. 

4d. 

2d. 


Per  cent,  voltage. 
1060 
105  0 
104  0 
102  5 


Hours. 

700 

950 

1,050 

1,300 


from  P T8  that  .lt  wo"ld  be  good  Pra°tice  to  overrun  the  lamp 
from  2 to  6 per  cent.,  and  for  a life  of  1,300  to  700  hours  according 

canine  1”  °/  - Wlth  energy  at  4d.  per  unit  the  drop  ix 

candle-power  from  the  initial  giving  the  most  economical  1 if , 

commit)40  n®  abi>"t  bper  cent-  This  ia  very  much  lesB  than  tha 
commonly  allowed  in  the  case  of  carbon  lamps. 

Tungsten  lamps  are  included  in  Sets  2,  3,  4,  5 and  6.  Many  o 
the  remarks  made  on  tantalum  lamps  apply  equally  well  to  these 
,lnitlal  ris®  ln  candle-power  mentioned  in  connection  witl 
tantalum  Umps  is  in  most  cases  not  apparent.  Itoccursmostma-kedb 
in  Bet  6.  The  candle-power  curves,  generally  speaking,  show  i 

rapi^at 1 firat^i  Btart'  In  m8Dy  casea  the  droP  is 

rapid  at  first,  and  then  becomes  less  and  less  so  until  theybecom’c 

almost  horizontal.  When  this  is  so  there  is  found  to  be  very  little 
blackemng  of  the  bulbs.  The  total-cost  curves  reproduced  in  fig  £ 
all  show  the  same  characteristics  as  those  for  tantalum  lamps. 

These  curves  in  the  case  of  Set  3 show  a continual  drop  withoui 
a minimum  point.  This  is  due  to  a very  great  improvement  in  the 
efficiency  of  the  lamps  at  higher  voltages  without  a corresponding 
shortness  of  absolute  life  or  greater  steepness  of  the  life  curves 
Ihe  following  lamps  were  still  burning  when  these  results  were 
collected : — 


Set  l. 
A B 


Set  2. 

A B'  C D 


Set  3. 
A O E F 


Set  4. 
A B D 


Set  6. 
A B 


Set  6. 

ABODE 


Collecting  these  together  we  get : — 


flat.  The  scales  have  been  marked  on  the  sheets.  When  the  lamp 
has  been  burning  a sufficiently  long  time,  the  ordinates  to  these 
curves  reach  a minimum  value  ; this  gives  the  most  economical  life 
for  the  lamp.  It  happens  in  some  cases  that  the  lamp  breaks  before 
this  point  is  reached.  However,  its  absolute  life  may  often  be  pro- 
longed by  welding  the  filament  together,  by  shaking  the  lamp 
until  the  loose  end  comes  in  contact  with  another  part,  so  closing 
the  circuit.  This  means  that  it  will  be  overrun  to  an  extent 
depending  on  the  length  of  the  filament  cut  out.  This  is  an 
advantage,  since,  even  if  the  lamp  does  not  last  very  long,  yet 
for  that  period  we  are  obtaining  light  at  a higher  efficiency  and 
without  any  cost  for  the  lamp,  because  it  is  a scrapped  one  we 

are  using. 


Voltage  /950  97  5 100  0 102  5 1050  1075 

l A B C D E F 

Number  of  lamps  still  j „ 

burning.  } 6 5 3 3 2 1 

From  this  it  would  seem  that  the  increased  potential  difference 
has  an  effect  on  the  absolute  besides  the  useful  life.  The  useful 
life  of  tungsten  lamps  is  much  longer  than  that  of  tantalums.  If 
carelessly  handled  the  absolute  life  would  probably  be  shorter 
owing  to  the  greater  fragility  of  the  filameut.  It  may  be  noted 
that,  the  area  of  bulb  exposed  to  blackening  is  greater  in  the  case 
of  ail  the  tungsten  lamps  tested  than  in  the  case  of  the  tantalums 
This  would  help  to  prolong  the  efficient  life.  Practically  all  the 
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blackening  takes  place  in  a belt  opposite  the  filament,  the  pip  end 

keeping  clear.  _ , 

The  following  table  gives  a comparison  of  the  different  makes. 
Below  it  are  given  for  comparison  some  figures  for  carbon  lamps 


In  shop  window  lighting,  &c„  the  lamps  are  often  placed  in 
close  proximity  to  perishable  goods.  The  outside  temperature  ot 
the  bulbs  was  therefore  measured.  The  maximum  temperatures, 
after  1,400  hours,  were  95°  0.  for  tantalum  and  79"  0.  for  tungsten 

(No.  4),  48*  C.  (No.  6).  . ^ . . 

Some  tests  were  made  in  order  to  determine  the  dependence 
and  efficiency  on  the  voltage.  A typical  setot 


curves  is  given  in  fig.  4.  , , n1 

For  a 3 per  cent,  variation  of  volts  above  and  below  the  norm?'(* 
the  average  variation  for  metallic-filament  lamps  works  out  at  i - 
per  cent. ; the  variation  with  carbon  lamps  is  50  per  c6nt.  more. 

Some  tests  were  also  carried  out  in  order  to  obtain  the  mean 
spherical  candle-power.  The  lamps  were  run  at  rated  voltage. 
When  being  photometered  they  were  fixed  in  a stand  which 
enabled  them  to  be  turned  through  a complete  circle  in  planes 
perpendicular  to  and  parallel  with  the  filament.  The  following 
table  gives  the  average  figures  obtained : — 


A.  B.  c.  D. 


Mean  Mean 

Mean  spherical  hemispherical  horizontal  Perpendicular 

c p.  o.p.  c.p.  c p. 


17  6 18  6 22-7  4 0 


A.  p. 

IJ  Cl 


0-78  018 


The  mean  spherical  candle-power  is  thus  about  22  per  cent,  less 
than  the  mean  horizontal  candle-power,  and  the  vertical  candle- 
power  is  only  18  per  cent,  of  the  horizontal. 

I have  reproduced  a representative  polar  curve  in  fig. 


Fig.  4.— Variation  of  Candle-power  and  Efficiencv 
with  Voltage. 

taken  from  Mr.  Hirst’s  paper,  read  before  this  Institution,  and 
reduced  to  English  candle-power,  and  9d.  per  lamp.  The  cost  of 
energy  has  been  taken  at  4d.  per  unit : 


Initial 

Volts 

Useful 

Mean 

Lamp. 

candle*  i 

per 

life. 

efB- 

hours. 

power. 

cent. 

Hours. 

ciency 

let  1 ... 

21  50 

105  0 

970 

1 87 

22,200 

2 ... 

24  20 

10.V0 

1,500 

T45 

32  400 

3 ... 

30  00 

107  5 

2,300 

124 

G7.461 

4 ... 

28  50 

102  5 

2,000 

1 32 

53,138  ! 

5 ... 

31;0 

107  5 

1,900 

1-34 

47,500 

G ... 

2650 

j 105  0 

2,350 

1 22 

55  770 

So.  1*... 

15T0 

! 100  0 

1,000 

4 94 

14,560 

2*... 

14  95 

100  0 

1,000 

406 

14,400 

Cost  per  1,000  candle-hours. 


Re- 

newals. 


1 35d. 
l-30d. 
0'64d. 
079d. 
0'88t. 
0 7od. 


Current. , Total. 


7'50d. 
5'80d. 
516d. 
5'28d. 
5'36d. 
4 88d. 


8 85d. 
7'10d. 
5'80d. 
6'G7d. 
6 2td. 
5 63d. 


0 619d.  19  75d.  20  369d. 
0'628d.  16  25d.  ;16'878d. 


* No.  1,  110-volt;  No  2.  200-volt,  carbon  lamp. 


The  duration  of  life  is  that  giving  the  best  economy.  The  actual 
life  in  some  cases  was  much  greater  The  life  curves  show  that 
many  lamps  were  burning  well  at  3,000  hours.  Unfortunately,  I 
was  not  able  to  continue  the  tests  further,  or  »n  even  greater 
duration  of  life  would  probably  have  been  obtained.  The  voltage 
is  that  which,  according  to  the  curve,  gives  the  best  economy. 

From  these  tests  it  appears  that  the  cost  of  lighting  with  tungsten 
lamps  amounts  to  about  G 2d.  per  1,000  candle-hours.  If  tantalum 


lamps  are  used  the  cost  is  about  8'8d.,  or  42  per  cent.  more.  When 
carbon  lamps  are  used,  according  to  the  figures  above  quoted,  the 
cost  is  about  three  times  as  much  as  for  tungsten.  In  the  case  of 
metallic-filament  lamps  85  per  cent,  of  the  cost  is  paid  for  the 
energy  consumed,  and  15  per  cent,  for  the  lamp  itself,  while  with 
carbon  lamps  this  latter  item  only  amounts  to  5 per  cent,  of  the 
whole. 

The  tantalum  lamps  are  much  tougher  than  the  tungsten  ones, 
and  are  sometimes  preferred  on  account  of  the  agreeable  colour 
of  their  light,  which  is  not  so  white  as  that  of  the  tungsten  lamps. 


Marine  Propulsion  by  Electric  Motors. 

By  H.  A.  Mavor,  M.Inst.C.E. 

(Abstract  of  paper  read  before  the  Institution  of  Civil  Engineers, 
December  7th,  1909 ) 

So  long  as  reciprocating  steam  engines  were  the  best  attainable 
power  generators,  it  was  possible  to  correlate  the  speeds  of 
generator  and  propeller  so  as  to  gain  the  best  efficiency  of  each  ; 
but  the  steam  turbine  and  the  non-reversible  inttrnal-combustion 
engine  introduced  a new  set  of  conditions. 

Before  the  introduction  of  electric  transmission  the  marine 
engineer  had  the  more  complete  scientific  data,  and  consequently 
the  marine  engine  held  the  blue  ribbon  of  economy  which  now 
belongs  to  the  turbo-electric  generator.  Among  the  reasons  for  the 
higher  efficiency  of  the  land  turbines  are  That  the  engineer  on 
land  is  freer  then  is  the  marine  engineer  to  adopt  a suitable  speed 
of  revolution  that  the  land  turbine  runs  at  approximately  constant 
speed  for  all  loads,  and  can  therefore  be  run  on  the  governor, 
rendering  easier  the  application  of  superheat  and  augmented 
vacuum ; that  on  land  it  is  possible  to  sub-divide  the  power-units  to 
meet  the  conditions  of  varying  load,  and  thus  maintain  at  the 
smaller  loads  an  efficiency  not  materially  different  from  the 
efficiency  at  the  full  load  of  the  system;  that  at  sea,  change  of 
power  is  directly  associated  with  change  of  speed,  and  the  whole  ot 
the  power  units  must  always  be  in  motion  while  the  ship  is  in 
motion.  The  same  engine  has  to  lun  the  ship  at  10  knots  and  at 
20  knots,  although  the  power  varies  very  widely  between  those 
limi  s.  Also  the  high  economy  of  power  production  on  land 
associated  with  electric  transmission  is  largely  due  to  the  possibility 
of  exact  measurement  of  power  under  all  conditions  of  load,  giving 
a complete  knowledge  of  the  effect  of  all  changes  in  the  apparatus 
or  in  the  methods  of  working  it. 

The  proposition  here  made  is  to  provide  an  electric  equipment 
intermediate  between  the  prime  mover  and  the  propeller,  ex- 
tending the  limits  of  practical  economy  in  each  by  modifying  the 
restrictions  which  the  prime  mover  and  propeller  impose  upon  one 
another,  and  providing  that  the  prime  mover  may  operate  at  or 
near  the  constant  speed  required  for  the  attainment  of  maximum 
efficiency  and  full  power,  and  that  the  power  expended  in  driving 
machinery  not  required  for  work  is  reduced  to  a minimum  or 
entirely  eliminated.  At  full  power  all  the  elements  of  the 
general  ing  plant  are  in  full  operation  and  the  whole  power 
resources  can  be  concentrated  on  driving  the  ship.  When  full 
power  is  not  required  the  generating  plant  may  be  shut  down  m 
sections 

To  accomplish  these  ends  special  motors  have  been  designed 
which  give  the  necessary  changes  of  speed  and  direction  and 
permit  of  the  advantageous  combination  or  elimination  of  the 
power  generators.  These  motors  involve  no  new  electrical  prin- 
ciple, but  simply  mechanical  adaptation  of  well-known  electrical 
designs.  Alternating  current  alone  is  available  for  the  purpose  in 
question,  and  normal  motors  have,  therefore,  a fixed  speed  of  rota- 
tion which  is  a simple  multiple  of  the  generator  speed. 

Two  methods  of  speed  change  are  proposed,  each  associated  with 

a new  form  of  motor.  , 

The  principle  of  operation  of  the  “spinner”  motor  is  that  an 
ordinary  normal  motor  driving  the  propeller  at  a fixed  speed,  with 
the  shaft  and  propeller  directly  connected,  is  so  arranged  as  to  be 
rotatable  as  a whole  about  the  propeller-shaft  axis.  This  rotation  is 
accomplished  by  a second  motor  concentrically  arranged  outside  the. 
first,  so  that  the  main  motor  system  may  be  rotated  in  either 
direction — again  at  a fixed  Bpeed  which  is  a simple  multiple  the 
generator  speed — and  the  speed  of  rotation  of  the  propeller  aha  t. 
and  of  the  propeller  in  the  water  is  the  algebraic  sum  of  the  rotation 
of  the  main  motor  and  of  the  rotation  imposed  upon  it  by  the 
auxiliary  motor. 
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As  both  motors  are  reversible  it  will  be  seen  that  in  each  direction 
there  are  three  speeds : — 

1.  The  speed  of  the  main  motor  system  ; the  middle  speed. 

2.  The  speed  of  the  main  motor  system  minus  the  speed  of  the 
auxiliary  motor  system  ; the  low  speed. 

3.  The  speed  of  the  main  motor  system  plus  the  speed  of  the 
auxiliary  motor  system;  the  full  speed. 

The  combination  may  be  designed  for  any  three-speed  ratios,  such 
as  1,  2,  3 ; 2,  3,  4,  &c.  Any  intermediate  speeds  required  are 
attainable  by  adjustment  of  the  turbine  or  engine-governor,  which 
can  be  operated  economically  through  a range  down  to  about  75  per 
cent,  of  full  speed.  The  same  method  is  applicable  to  non-reversible 
internal  combustion  engines. 

The  “ Multiple  ” motor  is  an  ordinary  squirrel-cage  induction 
motor  in  all  respects,  except  that  its  stator  is  wound  with  two  or 
more  independent  electric  circuits,  each  associated  with  a separate 
source  of  supply  of  energy. 

For  example,  the  motor  may  be  fed  from  two  sources  of  supply 
at  25  and  50  periods  respectively,  the  motor  windings  being  for  46 
and  92  poles.  At  full  power  and  speed,  both  windings  are  in 
operation  under  their  most  advantageous  conditions  ; each  of  these 
windings  results  in  a synchronous  speed  of  66  revolutions  per 
minute.  When  the  25-period  current  is  Supplied  to 'the  92-pole 
winding,  the  speed  is  33  revolutions  per  minute. 

Each  of  these  motors  permits  of  one  or  more  generators  being 
used  together  in  the  same  mechanical  system  without  electrical 
connections  or  synchronising  devices. 

The  author  then  goes  on  to  discuss  the  application  of -electric 
propulsion  to  certain  definite  types  of  ship,  and  also  gives  diagrams 
illustrating  the  saving  in  space  obtained.  The  examples  worked  out 
are  as  follows  : — 

1 In  a cargo  vessel  of  840  Bhaft-H,p.,  the  normal  reciprocating 
engine  equipment  with  a single  screw  would  weigh  570  tons  for 
engines,  boiler  and  fuel.  The  electrical  equipment,  consisting  of 
three  oil  engines,  three  motors  and  three  propellers,  would  weigh 
only  270  tons,  including  fuel.  Further,  with  coal  at  20s.  per  ton, 
and  oil  at  40s.  per  ton,  the  saving  in  fuel  cost  on  a total  of  £17  would 
be  £5  6s.  per  day  at  full  power. 

2.  In  a similar  cargo  vessel  gas  engines  might  be  used.  Taking 
an  equipment  of  770  shaft-H.p.,  and  uaipg  three  gas  engines  and  one 
multiple  motor,  the  respective  weights  of  the  normal  and  proposed 
equipments  would  be  446  tons  and  229  tons.  The  consumption  of 
fuel  shows  an  equally  favourable  comparison. 

3.  A third  cargo  vessel,  but  of  1,030  shaft-H.p.,  is  worked  out  for 
the  purpose  of  illustrating  the  application  of  steam  turbines  to  the 
multiple  motor.  One  plant  drives  the  ship  under  normal  condi- 
tions : extra  power  is  supplied  by  a small  turbo- generator,  and  is 
used  to  keep  up  the  ship’s  speed  in  heavy  or  contrary  weather. 

4.  On  a passenger  vessel  of,  say,  16,200  shaft-H.p.,  the  electrical 
equipment  permits  of  a sub-division  of  the  plant,  so  that  at  ship 
speeds  lower  than  the  maximum  only  part  may  be  run,  and  that  at 
full  power.  This  advantage  is  gained  without  loss  in  full  power 
economy,  and  without  additional  complication. 


Notes  on  Methods  and  Practice  in  the  German  Electrical 
Industry. 

By  L.  J.  Lepine  and  A.  R.  Stalling,  Dipl.Ing.-,  Students. 

(Discussion  at  the  Institution  op  Electrical  Engineers, 
Manchester,  December  14 th,  1909.) 

Mr.  J.  S.  Peck  thought  the  most  valuable  part  of  the  paper  was 
that  dealing  with  the  financial  relations  between  the  manufacturers 
and  the  banks.  Many  opportunities  had  been  lost  by  British  firms 
to  Germany,  simply  because  the  Germans  made  money  to  put  into 
the  company  to  help  finances.  The  same  arrangement  existed,  to 
a lesser  degree,  in  America.  He  noticed  in  a paper  a paragraph 
regarding  a certain  railway  about  to  be  completed : “ Part  of  the 
road  has  been  financed  by  German  interests,  and  the  equipment 
will,  of  course,  be  manufactured  in  Germany.  The  other  part  of 
the  road  was  financed  by  a British  financier,  and  it  is  hoped 
that  a considerable  portion  of  the  equipment  will  be  manufactured 
in  Great  Britain.”  There  appeared  to  be  more  co-operation  in 
Germany  among  the  manufacturers  than  there  was  in  this  country  ; 
in  fact,  there  was  very  little  here,  and  he  would  like  to  see  a little 
forced  co-operation  in  the  shape  of  a protective  tariff.  He  under- 
stood that  at  the  A.E.G.  works,  part  of  the  time  they  had 
three  eight-hour  shifts  per  day.  As  regarded  the  statement  as  to 
the  finish  of  the  German  machines  being  slovenly,  he  thought  it 
was  true  in  general,  but  he  had  seen  some  German  machines  that 
were  beautifuliy  finished.  They  could  teach  ub  nothing  with 
regard  to  high-voltage  windings.  The  special  form  of  field-winding 
for  turbo-generators  with  “ butt  ” joints  had  been  tried  elsewhere, 
but  without  success  ; in  fact,  it  gave  a great  deal  of  trouble. 

Mb.  Gregory  considered  that  the  rule  of  forbidding  the 
draughtsman  to  enter  the  shops  was  peculiar.  A draughtsman 
should  be  acquainted  with  the  general  design  of  'the  machinery  be 
was  connected  with,  and  it  did  not  seem  conducive  to  the  firm’s 
interest  to  keep  him  away  from  the  process  of  manufacture. 

Mr.  T.  L.  Miller  said  that  the  methods  by  whi^h  the  German 
firms  were  financed  and  the  mode  of  dealing  with  the  staff  in 
countries  outBide  Europe,  had  a great  influence  on  the  manner  in 
which  Continental  firms  obtained  large  contracts  outside  their  own 
country,  and  in  competition  with  British  manufacturers.  Most  of 
the  Continental  firms  had  good  technic  il  staffs  at  their  branches, 
who  were  able  to  go  into  the  whole  matter  on  the  spot,  and  close 
the  bargain  there  and  then.  With  most  of  the  British  fiimB  it  wa 


necessary  to  write  home  before  anything  could  be  done.  Then, 
again,  the  financial  system  enabled  the  Continental  firms  to  take 
greater  risks  than  was  possible  in  the  case  of  the  British  manufacturer. 
It  was  not  superior  technical  education  and  design,  so  much  as  the 
financial  backing,  and  the  type  of  agents  they  had  abroad,  by 
which  success  was  attained.  The  closer  the  connection  between 
the  drawing  office  and  the  shop,  the  better.  A draughtsman  ought 
not  only  to  be  kept  in  touch  with  the  carrying-out  of  the  work,  he 
should  also  be  allowed  to  get  out  the  cost  of  the  work,  and  the  value 
of  the  material  and  labour  upon  it,  and  to  check  his  estimates 
with  the  actual  results  which  had  been  obtained  in  the  works.  The 
more  the  men  in  the  drawing  office  know  about  costing,  the  better 
for  the  employers.  With  regard  to  works  management,  a firm  of 
high-speed  engine  builders  had  four  Committees  dealing  with  the 
whole  of  the  production,  viz. Designs,  Estimating,  Works,  and 
Sales  Committees,  and  there  were  certain  men  who  were  on  the 
whole  of  the  Committees.  Supposing  a new  design  was  got  out,  it 
was  first  submitted  to  the  Designs  Committee,  who  criticised  it. 
On  that  Committee  they  had  some  of  the  foremen,  and  also  repre- 
sentatives of  the  Estimates,  Works,  and  Sales  Committees.  From 
there  it  went  to  the  Works  Committee,  who  considered  the 
question  from  the  work3  point  of  view ; from  there  to  the 
Estimating  Committee,  who  drew  up  the  cost,  and  then  the  Sales 
Committee  considered  whether  the  thing  would  sell.  An  arrange- 
ment like  that  was  to  his  mind  one  of  the  best  methods  that  could 
be  adopted.  Where  there  was  a large  variety  of  different  classes  of 
work,  it  was  well  for  the  heads  of  various  departments  to  collaborate 
from  time  to  time  with  those  in  the  office,  and  pass  the  designs 
before  they  went  into  the  works. 

Mr.  J.  Frith  said  that  draughtsmen  should  be  forbidden 
to  stay  in  the  office  rather  than  that  they  should  be  forbidden  to  go 
into  the  shops.  He  would  like  to  know  whether  in  the  curves  com- 
paring English  and  German  machines,  allowance  had  been  made  for 
the  lower  temperature  rise  and  larger  overload  capacity  of  the 
English  machines,  also  if  the  commutator  copper  was  included  in 
the  weight  of  the  active  copper.  In  the  d2  l formula  the  “ n ” 
seemed  out  of  place,  and  the  10 seemed  to  indicate  mm.  not  cm. 

Mr.  Faye  Hansen  said  he  had  worked  in  both  countries,  and 
agreed  that  the  reason  of  the  German  success  was  not  to 
be  sought  in  better  design  and  workmanship,  or  in  tariff  con- 
ditions. There  were  quite  a number  of  smaller  firms  having  capitals 
of  from  £100,000  to  £500,000,  which  were  doing  important  work 
in  generators  and  motors  as  well  as  in  specialities.  He  thought  the 
continued  existence  of  these  firms  was  one  of  the  reasons  why 
trusts  in  Germany  had  not  been  detrimental  to  the  German  elec- 
trical trade,  as  competition  in  all  classes  of  work  had  prevented 
stagnation.  Regarding  draughtmen  not  being  allowed  in  the  shops, 
it  was  not  true  of  the  Bhops  he  was  acquainted  with,  which  included 
two  of  those  mentioned  in  the  paper.  The  hours  in  the  A.E.G. 
works  four  years  ago  were  six  to  two,  and  two  to  ten  ; but  when  busy, 
a night  shift  from  ten  to  six  was  worked.  He  had  noticed  in  this 
/country  that  if  rush  jobs  were  going  through  the  shops,  the  cost  of 
labour  usually  came  out  less  than  normally,  notwithstanding  over- 
time rates,  which  proved  that  ordinarily  workmen  were  not  working 
up  to  their  full  capacity.  He  had  not  noticed  the  same  in  Germany, 
and  believed  that  the  Trade  Union  policy  of  restricting  the  output 
of  each  man  was  very  injurious  to  the  industry.  Wages  in  Ger- 
many four  years  ago  were  higher  than  the  figures  mentioned  in  the 
paper.  Most  of  the  work  was  done  on  piecework,  or  on|  a bonus 
system,  and  the  wages  of  skilled  workmen  were  more  like  50s.  than 
30s.  German  firms  were  quite  willing  to  alter  their  designs  if  an 
important  order  could  thereby  be  obtained.  There  were  very  few  con- 
sulting engineers  in  Germany,  and  it  was,  therefore,  very  seldom 
that  firms  were  pressed  to  deviate  from  their  standard  design.  The 
different  wishes  of  consulting  engineers  were  increasing  the 
cost  of  English  electrical  machinery  all  through  by  at  least  5 per 
cent.,  as  a larger  technical  and  correspondence  staff  was  required  for 
the  same  outp’ht.  It  would  certainly  give  a big  impetus  to  the 
industry  if  the  consulting  practice  could  be  restricted  to  really 
eminent  and  broad-minded  engineers. 

Mr.  R.  B.  Slacks  stated  that  the  average  price  paid  per  head 
in  Germany  for  skilled  and  unskilled  labour  was  about  6d.  per  hour. 
That  was  about  the  same  average  price  as  in  this  country.  The 
skilled  erectors  got  about  15s.  per  day,  which  was  about  the 
same  as1  English  erectors  got  when  working  on  the  Continent. 
There  was  no  doubt  that  branch  offices  should  be  more  efficient 
than  agents,  and  principals  were  generally  more  willing  to  keep  their 
branch  offices  fully  posted  as  to  progress  than  their  agents.  It  was 
for  this  reason  that  it  was  not  always  the  agent’s  fault  if  he  was  not 
as  efficient  as  he  might  be. 

Mr.  H.  W.  Wilson,  when  in  Germany,  was  struck  with  the  good 
discipline  which  prevailed,  and  also  the  comparatively  small 
amount  of  work  turned  out  per  man.  Men  worked  steadily  but 
not  very  hard.  The  hours  of  work  were  more,  about  60  hours  per  week, 
and  the  wages  about  35s.,  which  was  practically  the  same  price  aB 
paid  in  England.  Female  labour  in  Germany  was  generally  more 
highly  paid  than  here.  In  the  winding  department  the  operatives 
got  about  15  marks  per  week.  In  the  A.E.G.  works  they  reckoned 
to  have  one  skilled  man  to  every  10  workmen.  The  technical  men 
were  paid  very  badly  considering  their  qualifications.  He  came  to 
the  conclusion  that  German  manufacturers  could  not  bo  producing 
much  more  cheaply  than  ourselves,  but  owing  to  the  increased  out- 
put the  establishment  charges  were  reduced.  The  great  advantage 
of  the  German  industry  lay  in  its  financial  backing.  There  was  no 
doubt  that  if  the  English  electrical  industry  could  obtain  similar 
financial  support,  the  outside  markets  would  be  a very  much  less 
serious  matter  than  at  the  present  time.  Electrical  manufacturers 
would  never  make  money  either  with  or  without  Tariff  Reform 
unless  the  number  of  firms  were  reduced.  If  a combination  of 
firms  in  this  country  were  to  adopt  the  policy  of  generally  sending 
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out  thoroughly  qualified  technical  men  who  knew  the  conditions  of 
the  country,  tnere  would  be  a chance  of  obtaining  some  of  the  large 
orders. 

Db.  F.  H.  Bowman  thought  the  superiority  in  German  trade 
arose  from  three  things — viz  , their  sales  departments  abroad 
were  better  than  our  own,  they  had  greater  financial  facili- 
ties, and  they  worked  longer  hours.  He  had  been  through  German 
workshops,  and  the  thing  that  struck  him  was  the  superior 
organisation,  and  that  the  works  were  kept  cleaner ; but  a great 
deal  of  their  work  would  not  pass  in  England. 

Mb.  W.  Champ  said  the  authors  pointing  to  the  dividend  “ earned  ” 
said  that  the  state  of  the  industry  in  Germany  was  satisfactory. 
From  whose  point  of  view  was  it  satisfactory  ? Although  it 
might  be  reasonable  for  an  ordinary  manufacturing  firm  to  pay  a 
dividend  upon  its  capital,  he  did  not  think  12  per  cent,  or  18  per 
cent,  was  reasonable  from  a purchaser’s  point  of  view,  unless  there 
was  some  very  special  reason  why  such  a dividend  should  be  paid. 

It  seemed  to  him  that  those  dividends  pointed  to  the  existence  of  a 
sort  of  combination  which'  we  in  this  country  should  try  to  avoid, 
especially  when,  as  in  this  case,  they  did  not  go  hand  in  hand  with 
relatively  higher  wages.  With  respect  to  the  curves,  the  ratios  of 
total  active  iron  divided  by  total  active  copper,  and  of  armature 
iron  divided  by  armature  copper,  which  were  given  for  English 
and  for  German  practice  respectively,  were  not  such  as  would,  in 
his  opinion,  lead  to  carves  shaped  as  these  curves  were  ; for  if  the 
above  ratios  were  plotted  againBt  kw.,  it  would  be  found  that  the 
curves  of  English  and  German  practice  crossed  in  some  cases  twice. 

It  was  said  that.it  was  difficult  for  us  to  export  to  Germany  on 
account  of  the  tariff  against  machinery  and  finished  articles  in 
general.  Some  few  weeks  ago  he  visited  the  Morganite  Co.’s  works 
in  London,  which  made  carbon  brushes,  and  the  manager  told  him 
that,  if  it  had  not  been  for  the  foreign  demand  for  these  brushes, 
they  would  have  been  compelled  to  give  up  making  them.  He 
mentioned  that,  of  the  brushes  turned  out,  1 million  were  going  to 
Germany  annually,  to  the  very  firms  mentioned  in  the  paper.  On 
inquiring  the  reason,  he  was  told  that  it  was  because  the  full 
technical  data  supplied  for  every  quality  of  brush  were  much 
appreciated,  and  uniform  results  could  be  relied  on.  The  English 
manufacturer  was  too  slow  to  take  advantage  of  this,  and  so  con- 
tinued to  buy  his  brushes  abroad.  He  had  come  across  the 
“ Kollonnen  ” system  of  labour  in  the  textile  trades.  Although 
it  looked  satisfactory  from  the  manager’s  point  of  view,  it  was,  in 
his  opinion,  a most  insidious  and  dangerous  practice,  which  led 
very  quickly  to  sweating. 

Mb.  Thomas  said  the  system  mentioned  by  Mr.  Cramp  was 
not  in  use  in  Germany.  It  was  only  applied  to  machine  shops,  and 
not  to  the  erection  of  installations.  It  had  been  stated  that  wages 
were  slightly  less  than  in  this  country,  but  the  cost  of  living  had 
also  to  be  considered.  It  was  the  organisation  of  these  works  which 
put  them  on  the  good  basis  they  were  on.  The  finish,  of  German 
machines  w«s  generally  reckoned  to  be  quite  equal  to  any.  There 
were  a great  many  small  German  firms  who  specialised  in  small 
things,  such  as  arc  lamps,  switches,  &e. 

Mb.  Adamson  said  that  one  of  the  American  Societies  of 
Electrical  Engineers  had  a publicity  department,  which  laid 
interesting  facts  concerning  their  industry  before  the  general  public. 
He  thought  it  would  be  to  the  advantage  of  electrical  engineers  if 
their  Institution  took  some  steps  to  inspire  the  confidence  of  English 
financiers  in  the  particular  work  its  members  were  interested  in. 
It  was  difficult  to  get  money  from  the  bank,  but  some  trades  were 
mere  favoured  in  this  respect  than  others,  and  he  thought  it  was 
because  bankers  were  better  informed.  There  was  no  difficulty  in 
raising  money  for  building  Lancashire  cotton  mills. 

Mb.  T.  H.  M.  Swinbobne  said  that,  apart  from  all  questions  of 
financial  backing  and  tariff,  much  of  the  success  seemed  to  be  due 
to  the  fact  that  whenever  a German  firm  wished  to  compete  in 
this  country,  it  invariably  employed  English  engineers  to  exploit 
its  interests  in  the  first  instance ; then,  when  a connection  was 
established,  the  Englishmen  were  replaced  by  Germans,  with  the 
usual  results.  Taking  the  case  of  other  countries  in  the  South  of 
Europe,  where  English  and  German  machinery  were  placed  on  the 
same  basis  as  regards  tariff,  instances  had  arisen  in  which  the  pre- 
ference had  been  given  to  English  machinery,  even  when  it  cost 
10  per  cent,  more  than  German,  particularly  in  the  case  of  textile 
work.  There  was  no  doubt  as  to  the  Germans  being  willing  to  send 
in  tenders ; but  any  departure  from  the  standard  specification 
invariably  entailed  additional  expense,  and  it  was  quite  another 
matter  as  to  whether  the  requirements  were  actually  met.  If  the 
tariff  were  reformed  in  this  country  the  results  would  doubtless  be 
very  different. 

The  Chaibman  (Mr.  8.  J.  Watson)  said  the  very  intimate  rela- 
tionship between  commercial  undertakings  and  the  banks  un- 
doubtedly tended  to  help  forward  the  carrying  out  of  large  sohemes 
as  the  opportunity  offered,  but  during  times  of  trade  depression 
trouble  might  occur.  If  a firm  was  paying  18  per  cent.,  it  was  an 
easy  matter  to  set  aside  a portion  of  the  profits  for  scientific 
investigation,  but  unfortunately  in  this  country  there  was  not 
enough  profit  to  allow  for  this. 

Mb.  A.  E.  Steeling,  in  reply,  said  he  thought  that  the  key-note  of 
the  whole  system  of  trade  abroad  was  organisation  and  the  ques- 
tion of  having  proper  staffs  and  competent  agents.  There  was  no 
doubt  that  combinations  like  those  of  the  large  German  firms  were 
more  successful  than  the  English  firms,  because  they  represented  so 
many  branches  of  the  industry.  That  was  particularly  noticeable 
in  the  case  of  China,  where  one  German  firm  had  very  large  show- 
rooms, showing  all  their  manufactures  and  had  a staff-  of  14 
Europeans.  He  thought  the  good  work  which  the  German  agents 
were  doing  could  only  be  obtained  on  our  part  by  a combination  of 
English  firms  to  set  up  a large  show-room  abroad,  with  competent 
agents  to  show  the  things  they  manufactured.  The  firms  should  be 


thoroughly  organised  and  in  touch  with  branch  offices,  which  should 
be  organised  so  that  they  would  be  capable  of  attending  to 
anything  that  might  come  forward.  With  regard  to 
impregnation,  this  "was  always  done  in  vacuo,  in  some 
cases  with  varnish  and  in  others  with  bituminous  compound. 
He  quite  agreed  that  draughtsmen  should  be  allowed  to  go  into  the 
shops,  but  he  could  not  agree  with  Mr.  Miller  that  so  much  latitude 
should  be  allowed  the  draughtsman.  With  regard  to  the  organi- 
sation of  works,  in  some  firms  the  letters  were  signed  by  two  men— 
one  a technical  man  and  the  other  a commercial  man.  The 
“ active  copper”  was,  of  course,  armature  copper.  The  small  letter 
“ n ” was  in  its  right  place,  it  represented  the  most  efficient  average 
speed  in  b.p.m.  of  the  respective  sizes  of  machines  given  in  the 
tables;  d'-Zm/kw.  was  a formula  used  by  Profs.  Arnold  and  Kapp 
for  purposes  of  comparison,  but  the  authors  had  given  it  what  they 
considered  to  be  a commercial  value  by  altering  it  to  d-  l n/KVf.  at 
1,000  b.p.m. ; kw.  at  1,000  B p.m.  limited  the  “standard  size"  of 
machines  which  would  be  offered.  There  were  a good  many  small 
firms  in  Germany  mostly  manufacturing  switches  and  instruments  ; 
a good  many  of  these  for  a long  time  had  not  paid  any  dividends, 
and  they  were  practically  absorbed  by  the  large  firms.  The 
standard  rate  of  wages  was  lower  than  in  England,  except  for 
certain  classes  of  female  labour.  Erectors  abroad  were  all  paid 
the  same  wages,  whether  they  were  German,  American  or  English. 
All  the  reports  of  the  large  companies  and  of  the  banks  stated  that 
adverse  legislation  had  caused  a diminishing  business  in  certain 
branches,  but,  at  the  same  time,  the  four  large  firms  mentioned  in 
the  paper  paid  a dividend  1 per  cent,  higher  this  year  than  they 
paid  last  year.  If  the  trade  was  decreasing  at  home,  it  must  be 
increasing  abroad.  These  German  firms  did  insist  on  their  speci- 
fications. If  trade  was  so  good  as  to  warrant  double  shifts,  he 
thought  England  ought  to  have  a look  in  too.  As  to  the  financing 
of  small  municipal  undertakings,  the  Council  could  borrow  money 
on  the  plant  to  be  erected,  and  with  this  money  and  the  money  the 
manufacturing  firm  put  in,  the  plant  was  set  up.  The  great  advan- 
tage of  that  was  that  the  manufacturing  firm  would  supply  the 
machinery  and  superintend  the  running,  and  the  bank  would  take 
care  of  the  financial  side  and  of  the  accounts.  As  time  went  on, 
the  town  had  power  to  repay  the  loan  from  the  banks. 


Institution  of  Mining  Electrical  Engineers. 

The  inaugural  meeting  of  the  Institution  of  Mining  Electrical 
Engineers  was  held  at  the  Midland  Hotel,  Manchester,  on  Friday, 
the  17th  inst.  The  list  of  officers  elected  for  the  coming  session  is 
as  follows: — 

President,  Mr.  Wm.  Maurice;  Vice-Presidents,  Mr.  W.  C. 
Mountain  and  Prof.  W.  Robinson  ; Hon.  Treasurer  and  President 
of  Finance  Committee,  Mr.  A.  M.  C.  Field,  Newcastle;  Hon. 
Editor  of  Transactions,  Mr.  J.  H.  C.  Brooking ; Hon.  Secretaries, 
Messrs.  Saunders,  Derby.  Two  hon.  members  had  been  elected  by 
the  Council,  viz. : — Mr.  J.  Glynn  Williams,  Whitehaven,  the 
founder  of  the  Institution  ; and  Mr.  Robt.  Nelson,  H.M.  Electrical 
Inspector  of  Mines.  The  meeting  elected  Messrs.  E.  J.  Dryhurst 
and  Mr.  J.  Kirkby  as  auditors.  Mr.  Wm.  Maurice  then  read  his 
presidential  address. 

He  first  gave  a brief  account  of  the  origin  and  development  of 
the  new  Institution,  which  took  its  rise  in  a leading  article  in  the 
Electrical  Review  on  December  11th,  1908,  followed  by  letters 
from  various  correspondents;  in  February  last  Mr.  J.  Glynn 
Williams,  of  Whitehaven,  drew  up  a set  of  rules,  and  on  April  24th 
a meeting  was  held  at  which  it  was  decided  to  form  a society,  com- 
mencing with  50  members — a number  which  was  quickly  trebled. 
Mr.  Williams  was  elected  the  first  honorary  member.  The  new 
institution  was  neither  an  offshoot  nor  a rival  of  any  existing 
corporate  body  ; it  was  new  in  conception,  for  its  memorandum  of 
association  contained  features  never  previously  embodied  in  the 
design  of  any  technical  society,  and  new  in  title,  for  the  electrical 
engineer  possessed  of  special  experience  in  the  useB  of  electricity 
in  mines  was  only  just  coming  into  existence. 

Twenty  years  ago  there  were  only  three  or  four  electric  power 
installations  in  the  mines  of  this  country,  and  only  42  mines  pro- 
vided with  the  electric  light,  while  to-day  practically  every 
colliery  in  the  country  had  its  own  electric  generating  plant,  and  all 
classes  of  colliery  workmen  derived  incalculable  benefits  from  the 
use  of  electrical  methods,  which  tended  to  increase  their  wages, 
while  relieving  them  of  physical  labour.  The  exchange  of  manual 
for  mechanical  labour  always  increased  the  total  volume  of 
employment,  and  from  a sociological  point  of  view  the  change  was 
always  in  the  upward  direction. 

A very  much  higher  standard  of  attainment  was  now  demanded 
of  the  colliery  manager  by  the  changed  conditions  of  the  times, 
and  it  was  expected  that  the  next  Mines  Act  would  make  a clean 
sweep  of  the  existing  system  of  appointing  managers.  Attention 
was  drawn  to  the  provisions  of  the  Coal  Mines  Regulation  Act, 
whereby  every  person  found  guilty  of  offences  against  the  Act  was 
made  liable  to  punishment.  The  manager  and  under-manager  were 
primarily  responsible  before  the  law  for  enforcing  the  regulations, 
and  the  engineer,  ^electrician  and  other  officials  were  responsible  to 
them.  The  extended  application  of  machinery  and  the  adoption 
of  scientific  methods  of  working  demanded  technical  qualifications 
for  the  under-manager,  which  a few  years  ago  were  thought  good 
enough  for  a manager.  The  engineer  and  electrician  were  accounted 
of  little  importance  when  the  1887  Act  was  drafted,  being  referred 
to  only  under  the  vague  title  of  “ competent  persona.”  Both  wer 
undoubtedly  destined  to  become  mining  electrical  engineers,  and 
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they  should  seek  to  understand  each  other  at  this  new  starting 
point.  The  colliery  engineer  must  necessarily  possess  an  intimate 
knowledge  of  his  plant,  but  electrical  work  in  many  cases  came  too 
late  in  life  for  him  to  acquire  familiarity  with  it,  and  the  position 
called  for  the  exercise  of  tact  and  judgment  on  the  part  of  both 
the  engineer  and  the  electrician,  for  there  must  inevitably  be 
occasional  slight  col  isions  of  authority,  overlapping  of  responsi- 
bility, and  so  on.  Generally  speaking,  the  colliery  engineer  of  to- 
day was  not  an  electrician,  and  the  colliery  electrician  was  not  an 
engineer;  but  the  new  conditions  demanded  that  each  should  have 
a competent  knowledge  of  both  mechanical  and  electrical  engin- 
eering. Toe  same  goal  would  then  be  open  to  both.  Measures 
should  be  taken  to  improve  the  position  of  the  engineer,  and  the 
colliery  electrician  should  be  made  responsible  for  the  constant 
maintenance  of  all  parts  of  the  electrical  installation  in  such  con- 
dition as  would  normally  suffice  for  the  prevention  of  accidents. 
Colliery  engineers  were  eligible  for  membership,  and  the  colliery 
manager  would  be  a valued  member  of  the  Institution,  which  also 
profited  by  the  support  of  many  well-known  electrical  experts. 
The  c institution  had  been  framed  on  a broad  and  generous  baBis, 
which  provided  that  no  class  of  official  or  member  of  a colliery  staff 
should  be  inadmissible ; but  there  would  be  a distinct 
class  of  diploma  members,  who  were,  or  had  been,  actively 
engaged  in  the  care  or  managemeit  of  mining  electrical 
installations,  and  had  passed  the  Institution’s  examination 
in  that  subject,  and  who  would  eventually  form  the  premier 
class  of  the  Institution.  The  first  object  of  the  Institution,  then, 
was  to  establish  a professional  class  of  mining  electrical  engineers, 
by  considering  means  to  minimise  the  risk  in  the  application  of 
electricity  to  mining,  promoting  the  adoption  of  approved  methods, 
and  extending  the  experience  and  elevating  the  statu  b of  the 
members.  It  had  been  arranged  that  the  papers  and  proceedings 
should  be  published  in  a weekly  technical  journal  of  high  standing 
and  circulated  to  all  the  members,  instead  of  publishing  “ Trans- 
actions.” A technical  newspaper  was,  in  the  widest  sense,  a living 
library,  and  if  one  had  any  claim  whatever  to  be  a technical  man, 
one  must  read  the  principal  journal  or  journals  relating  to  his 
business.  A purely  electrical  journal  had  not  been  chosen,  because 
the  Institution  had  to  deal  only  with  the  mining  applications  of 
electricity,  from  the  mining  point  of  view. 

A disastrous  explosion  which  recently  occurred  had  been  by  some 
attributed  to  an  electrical  origin,  and  the  main  business  of  the 
Institution  during  its  first  session  would  be  to  inquire  into  the 
causes  of,  and  means  of  preventing,  accidents  arising  from  the  use 
of  electricity  in  mines.  The  safety  with  which  electricity  could  be 
used  depended  primarily  on  character  ; out  of  48  accidents  from 
shock  between  1903  and  1909,  only  two  were  unavoidable,  and  of 
19  ignitions  of  fire  damp,  only  1 was  classed  as  an  “ accident,” 
unsuitable  apparatus  and  neglect  being  in  most  cases  responsible. 
Accidents  happened  solely  from  want  of  order,  cleanliness  and 
common  care  ; a little  elementary  technical  knowledge,  associated 
with  intelligent  application,  would  work  wonders  in  the  prevention 
of  accidents.  The  true  function  of  the  engineer  was  to  prevent 
rather  than  to  repair  breakdowns,  and  to  lessen  waste  due  to  in- 
efficiency. “ Tne  central  passion  of  all  men  of  true  ability  was  to 
do  their  work  well,”  and  the  problem  of  raising  the  efficiency  of 
themselves  and  their  surroundings  was  the  most  important  object 
of  their  membership.  That  object  was  explicitly  indicated,  for  the 
first  time  on  record,  in  the  memorandum  of  association.  The  future 
of  the  Institution  must  inevitably  depend  upon  the  collective 
character  and  ability  of  its  members ; if  they  wished  it  to  grow 
and  flourish,  they  must  give  loyal  support  to  their  leader,  and,  by 
raising  the  Institution,  elevate  their  own  status. 

Proposing  a vote  of  thanks  to  the  President,  Mb.  W.  C.  Mountain 
said  that  as  fat  as  the  mining  industry  was  concerned,  electrical 
machinery  had  suffered  from  inattention  due  to  want  of  knowledge, 
and  accidents  with  electrical  machinery  had  frightened  some  of 
the  proprietors,  but  in  his  opinion  electricity  was  the  safest  thing 
to  be  used  in  mining  operations,  if  properly  looked  after  and  given 
proper  attention. 

The  title  of  the  Institution  had  been  criticised  by  some  people, 
and  after  some  discussion,  it  was  resolved  to  defer  the  question. 

A dinner  was  afterwards  held,  at  which  the  President  presided. 
After  the  loyal  toast,  Pbof.  Thobnton  proposed  “Tne  Insti- 
tution of  Mining  Electrical  Engineers,”  and  said  that  in  his 
opinion  electricity  when  properly  used,  and  properly  attended  to, 
was  the  best  and  safest  thing  that  could  be  used  in  mines.  The 
object  of  the  Institution  was  to  go  into  the  question  of  mining  elec- 
trical machinery,  and  make  the  risks  as  light  as  possible.  The 
President,  in  reply,  referred  to  the  question  of  the  title,  and  said 
that  they  were  willing  as  far  as  possible  to  meet  the  wishes  of 
other  Institutions  without  detracting  from  their  own  position. 
There  was  no  other  society  likely  to  injure  them  unless  it  were  the 
National  Association  of  Colliery  Managers,  and  he  thought  they 
would  have  the  support  of  that  Association. 

Mb.  G.  H.  Winstanley  proposed  the  toaBt  of  “The  Mining 
Industry,”  to  which  Mb.  Ritson  and  Mb.  Halliday  replied. 

Mb.  J.  H.  C.  Bbooking  proposed  1 The  President  of  the  Institu- 
tion,” and  Mb.  Maubice,  in  replying,  said  that  they  were  not 
endeavouring  to  make  their  Institution  a highly  technical  organisa- 
tion, but  an  educative  one  which  would  work  for  the  managers  and 
owners  of  collieries,  and  would  be  of  great  service  to  the  mining 
industry  generally. 


IMft-Iron. — The  output  of  pig-iron  in  Great  Britain  for 
the  first  half  of  1909  waB  4,715,679  tons,  an  increase  of  61,690  over 
the  previous  half  year. 


LEGAL. 


The  Electrical  Co.,  Ltd.,  v.  Oliver  H.  Thomas,  Son 
and  Co.,  Ltd. 

(Continued  from  page  1015.) 

Fubtheb  cross-examined,  Mb.  Stottnkb  said  that  the  reason  why 
plaintiffs  entered  into  the  agreement  to  unwater  the  mine  after  the 
flooding  in  June  was,  first,  to  avoid  litigation,  and  secondly, 
because  they  had  no  desire  that  it  should  be  spread  about  broad- 
cast that  the  Electrical  Co.  had  supplied  a plant  which  was  not 
satisfactory. 

Mb.  Williams,  K.C.,  for  the  defence  : Defendants  were  threaten- 
ing you,  were  they  not,  and  declaring  that  they  had  heavy  claims 
against  you  ? — Yes. 

And  your  id-a  was  that  if  you  got  in  the  first  blow  by  issuing 
your  writ,  it  might  have  the  effect  of  stopping  litigation  ? — 
Witness  denied  that  this  was  so.  Plaintiffs  issued  their  writ 
simply  to  enforce  payment  for  the  plant.  It  was  an  automatic 
method.  If  a customer  did  not  pay  he  was  threatened  from  the 
counting  house.  If  that  did  not  bring  about  the  desired  result, 
then  a writ  was  issued.  Witness  admitted  that  the  plaintiffs  sup- 
plied defendants  with  a plant  which  did  not,  to  a certain  extent, 
do  the  work  required  of  it. 

You  contracted  in  1905  to  supply  machinery  capable  of 
unwatering  this  mine,  and  yet  in  November,  1907— two  years 
afterwards — the  mine  was  still  unwatered  ? — I could  not  say  how 
long  it  was. 

On  Thursday,  December  21st,  Mb.  8tottneb  was  cross-examined 
by  Mb.  Williams  for  the  defence,  and,  in  answer  to  Counsel,  said 
that  about  March,  1908,  a Mr.  Flood  came  on  the  scene  as 
directing  engineer,  and  he  wrote  several  letters  pointing  out 
defects.  Witness  wrote  and  said  that  unless  they  received  certain 
pipe  columns  which  defendants  had  undertaken  to  supply,  they 
would  take  noVesponsibility  for  anything  which  might  occur.  At 
that  time  the  delivery  pipeB  for  the  pumps,  which  were  part  of 
defendants’ old  plant,  were  in  a very  defective  condition.  Witness 
admitted  that  one  of  his  people  had  suggested  that  a Worthington 
pump,  which  had  been  used  in  the  mine,  could  be  passed  off  as 
nearly  new  if  it  had  a coat  of  varnish  and  some  repairs  Witness 
added,  however,  that  no  one  would  buy  such  a pump  without  fir=t 
properly  examining  it. 

The  Official  Referee  : I suppose  this  is  a sample  of  what  you 
would  call  “commercial  diplomacy  ” ?— Witness  explained  that 
the  pump  was  one  which  had  been  taken  to  the  mine  when  the 
plaintiffs  were  engaged  in  unwatering  it. 

Referring  to  a certain  part  of  the  work  which  plaintiffs  were 
seeking  to  charge  defendants  with,  Counsel  asked  witness  if  he 
really  thought  plaintiffs  were  entitled  to  make  such  a charge  ? — 
When  the  water  was  got  out  and  they  came  to  discuss  terms  it  was 
thought  that  Mr.  Thomas  would  meet  them. 

Examined  as  to  certain  charges,  amounting  to  about  £280,  for 
work  done  in  November  for  unwateriDg  the  mine.  Witness  said 
the  labour  which  was  charged  for  between  July  and  November  was 
incurred  in  unwatering  the  mine. 

Counsel:  Your  letter  of  June  21st  was  to  the  effect  that  you 
would  supply  labour  for  unwatering  the  mine? — Witness  agreed, 
and  said  that  the  mine  was  unwatered  several  times,  but  unfor- 
tunately it  got  filled  up  again. 

Do  you  suggest  that  you  Bhould  be  paid  for  your  unsuccessful 
attempts  ?— I think  we  should  be  paid  in  accordance  with  the 
agreement. 

The  Official  Referee  : The  agreement  does  not  say  that  you 
are  to  be  paid  if  yon  fail  to  unwarer  the  mine,  and  you  admit  you 
had  not  done  this  in  November  ? — Witness  eventually  admitted  that 
the  unwatering  was  not  carried  out,  and  that  defendants  ought  not 
to  have  been  charged  for  it. 

Mb.  Williams  : I thought  you  would  agree  with  me  in  time. 

Questioned  as  to  the  difficulty  experienced  at  one  time  to  get 
labour  in  the  Lyuvi  Valley,  Witness  declared  that  plaintiffs’  men 
were  “ in  a frenzy  to  get  away  from  the  mine.”  “They  declared,” 
said  Witness,  “ that  if  the  work  did  not  stop  soon  they  would  run 
away,  commit  suicide,  or  something.” 

Mr.  Williams  : Why  was  that  ? — Because  they  were  sick  and 
tired  of  the  whole  job,  and  the  woik  was  very  strenuous. 

The  Official  Referee  adjourned  the  hearing  until  after  the 
Christmas  vacation. 


Shaw  v.  Stoke-on-Trent  Pube  Ice  and  Cold  Storage  Co.,  Ltd, 

At  the  Hanley  County  Court,  the  week  before  last,  plaintiff,  John 
Shaw,  owner  of  a dwelling  house,  3,  Ashford  Street,  Shelton,  sought 
an  injunction  to  restrain  defendants  from  using  or  working  in  their 
premi-es  any  electric  motor  or  other  engine  or  machinery  in  such 
a manner  as  to  interfere,  by  reason  of  the  vibration  and  noise,  with 
the  plaintiff’s  enjoyment  of  the  premises,  or  in  any  way  to  create 
a nuisance  to  plaintiff  or  injury  to  his  premises.  The  company,  it 
was  stated,  had  a 40  h.p.  electric  motor,  driving  an  ammonia  com- 
pressor, and  there  were  smaller  motors  driving  fans.  Plaintiff 
complained  of  the  noise,  and  added  that  the  whole  house  was  in  a 
tremble.  Defendants  said  that  there  was  no  nuisance,  but  that,  if 
there  were,  it  was  bo  intermittent  that  it  might  be  disregarded. 
After  hearing  a certain  amount  of  evidence,  his  Honour  said  that 
he  would  visit  the  house  and  tjie  works  before  giving  judgment  (on 
January  12th),  but  he  asked  if  it  were  not  possible  for  some 
arrangement  to  he  arrived  at. 
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NEW  ELECTRICAL  DEVICES.  FITTINGS. 
AND  plant. 


Automatic  Tumbler  Switch. 

An  automatic  tumbler  switch,  which  is  claimed  to  be  the 
smallest  circuit-breaker  ex* ant,  has  been  designed  and  patented 
by  Mb  C.  W.  Denny,  of  2,  Pembroke  Cottages,  Edwardes  Square, 
Kensington,  W.  We  illustrate  in  the  accompanying  figure  this 
automatic  switch  and  wall-box  combined,  suitable  for  use  on  a 

conduit  system.  ., , ,, 

The  object  of  the  switch  is  to  eliminate  as  far  as  possible  the  use 
of  fuses  for  small  power  and  lighting  circuits,  and,  consequently,  to 
get  rid  of  the  trouble  and  inconvenience  caused  in  replacing  blown 
fuses.  The  switch  is  admirably  adapted  for  controlling  lights, 
either  from  a distribution  board  or  from  separate  points.  In  the 
former  case  the  distribution  board  is  fitted  either  with  d.p.  auto- 
matic tumbler  switches  or  with  s.p.  automatic  tumbler  switches  and 


s.p.  fuses,  the  fuses  being,  of  course,  rated  about  50  per  cent,  above 
the  load  at  which  the  switches  are  set  to  operate.  In  either  case 
the  size,  and  consequently  the  cost,  of  the  distribution  board  is 
considerably  reduced,  and  greater  efficiency  results.  If  the  switches 
are  used  at  different  points  of  a building,  a small  distribution 
board  is  used,  containing  s p automatic  switches  or  fuses,  as  the 
case  may  be.  If  fuses  are  used,  they  are  rated  above  the  capacity 
of  the  switches,  as  mentioned  above ; in  fact,  with  s.p.  fuses  one 
fuse  can  be  used  for  several  switches,  and  it  should  be  preferably  of 
the  magazine  type,  thereby  greatly  hastening  the  restoration  of 
current  to  a circuit.  ,, 

Cooking  Demonstrations. 

An  interesting  series  of  demonstrations  of  electric  cooking 
recently  took  place  at  the  Le  Radiant,  Ltd  , 83,  Mortimer  Street, 
London,  W.,  their  new  patent  electric  ovens  being  used ; among 


Fig.  2. — “Le  Radiant”  Oven,  1910  Model,  No.  2. 


those  present  were  engineers  and  representatives  from  many  elec- 
trical companies  and  corporations.  Special  watt  and  watt-hour 
meters  were  installed  for  t*<»  puroose. 

*On  the  15th  inst.  the  following  were  cooked  0 lb.  of  beef  and 
Yorkshire  pudding;  a large  fowl;  potatoes  and  cauliflower;  a 


3-lb.  apple  pie ; cheese  cakes  and  wine  biscuits.  The  time  occu- 
pied was  one  hour  and  a quarter,  and  the  amount  of  energy 

consumed  was  4$  units.  T ^ 

On  the  16th  inst.  the  following  menu  was  cooked:— Deg  or 
mutton,  7 1b.;  large  fowl ; apple  pie;  French  pastries ; fried  sole, 
and  boiled  potatoes.  The  time  taken  was  one  and  a half  hours 
and  the  energy  consumed  was  5 units.  , 

The  chef 8 and  others  present  agreed  that  the  results  were 
excellent,  and  far  superior  to  those  obtained  from  either  gas  stoves 
or  coal  ranges,  the  dishes  being  very  tender  and  of  excellent 

flaWer'described  the  " Popular  ” Le  Radiant  stove  in  our  issue  of 
July  9th,  p.  75  ; since  then  the  design  has  been  improved,  and _ we 
illustrate  the  1910  model,  No.  2,  herewith.  The  tota!  height  of 
this  stove  is  2 ft.  3 in.,  and  the  maximum  consumption  2,800  watts 
six  regulating  switches  are  provided.  The  inside  measurements 
are  18  x15x12  in.  high.  There  are  ten  heating  tubes,  and  in  tne 
top  of  the  oven  are  two  openings  for  boiling  and  stewing. 

Model  No.  1 is  a larger  size,  3 ft.  6 in.  high,  and  takes 
TnaYi’mnm  of  4.000  watts. 


Lamp-Holder  Suspension  Clip. 

This  clip  has  been  designed  by  Mr.  O.  W.  Denny  for  the  purpose 
of  attaching  to  any  ordinary  lamp-holder,  to  suspend  the  lamp 
from  a wall,  bracket  or  shelf,  and,  in  fact,  any  place  where  a 
vertical  cord  hang  is  not  permissible.  The  device  is  suitable  for 
shop-window  lighting,  bazaars,  and  other  places  where  lamp- 
holders have  to  be  suspended  in  awkward  or  difficult  positions. 
The  use  of  the  clip  prevents  nails,  hooks,  or  other  metallic 


appliances  coming  in  contact  with  the  flexible  connections,  which 
are  apt  to  become  frayed  and  the  insulation  weakened  when  used 
as  a means  of  support  for  the  lamp-holder.  A further  advantage 
is  that  the  weight  of  the  lamp-holder  or  pendant  is  removed  from 
the  flexible  connections.  The  clip  Bhown  in  the  accompanying 
illustration  is  made  from  spring  steel  and  brass  wire,  and  is  being 
placed  upon  the  market  by  the  Clabbncb  Engineebing  Co.,  Ltd., 
3,  Cherry  Tree  Court,  Aldersgate  Street,  E.C. 


ELECTRICAL  FIRMS  AND  THE  COPPER 
COMBINATION. 


The  reported  formation  of  a combination  to  restrict  the 
production  of  copper  in  the  United  States  aims  at 
bringing  about  an  increase  in  prices,  and  there  seems 
reason  for  believing  that  quotations  will  advance  in  the 
near  future.  If  consumers  were  to  exhibit  anxiety  on  this 
point,  the  question  would  specially  affect  the  electrical  industry 
in  the  manufacture  of  cables.  In  discussing  this  subject  a 
German  newspaper  points  out  that  from  the  profit  standpoint 
the  electrical  firms  in  that  country  are  independent  of  the 
price  of  copper  prevailing  at  any  time,  seeing  that  the 
contracts  contain  a clause  making  provision  for  fluctuations, 
and  in  the  case  of  contracts  for  bare  or  insulated  cables,  it  is 
arranged  that  the  prices  are  to  remain  open  and  be  fixed 
according  to  the  market  price.  If  the  companies  have  to 
bind  themselves  to  the  prices  of  insulated  conductors,  as  in 
the  case  of  public  competitions,  a clause  somewhat  as  follows 
i8  provided  : — •“  The  prices  for  insulated  conductors  are 
founded  upon  a basis  price  for  electrolytic  copper  of  £ 
to  £ , and  are  increased  by  ’2  mark  (2^d.)  per  1 

square  millimetre  cross-section  and  1 kilometre  long  for  each 
£ begun,  or  are  reduced  by  the  same  amount  for  each 
complete  £,  by  which  the  London  quotation  for  electro- 
lytic copper  is  higher  than  £ or  lower  than  £ 

on  the  day  of  the  receipt  of  the  order.”  A similar  clause  is 
usually  inserted  in  contracts  for  the  delivery  of  lead- 
covered  cables. 

The  result  of  the  insertion  of  provisions  of  this  character 
in  contracts  is  that  the  electrical  companies  are  not  directly 


1058 


THE  ELECTRICAL  REVIEW,  [Vol.  65.  No.  1,675,  Deoembeb  31,  1909 


interested  in  the  rise  or  fall  in  the  price  of  copper.  Of  course 
the  orders  for  cables  in  a period  of  extraordinarily  high 
prices  for  copper  are  less  numerous  than  when  normal  or  low 
prices  prevail,  as  it  may  be  assumed  that  about  one-half  of 
the  value  of  cables  is  represented  by  the  cost  of  copper,  and 
the  remainder  by  other  materials,  labour,  profits,  &c.  The 
proportion  of  copper  used  in  the  construction  of  electrical 
machinery  is  insignificant  as  compared  with  cables, 
amounting  to  from  6 to  10  per  cent,  of  the  total  consumption 
of  a large  firm.  It  is  therefore  necessary  for  the  works, 
apart  from  cables  protected  by  a clause  of  the  kind  above 
mentioned,  to  keep  stocks  of  copper  for  use  in  the  making 
of  machinery  and  for  other  purposes,  as  such  a clause  is  not 
nsual  in  these  cases,  but  these  stocks  in  general  are  not  so 
considerable  as  is  sometimes  assumed.  The  firms  will 
naturally  cover  their  requirements  on  a large  scale  when 
they  conclude  from  the  situation  of  the  copper  market  that 
an  advance  is  probable.  The  stocks  in  the  case  of  the  large 
German  companies  that  are  not  appropriated  for  orders 
should  not  exceed  1,000  tons  ; stocks  of  several  thousands 
of  tons  are  regarded  as  very  considerable. 

The  total  copper  consumption  of  the  Allgemeine  Elek- 
tricitats  Gesellschaft,  the  Siemens-Schuckert  Works  and  the 
Felten  & Guilleaume^Lahmeyer  Works  is  estimated  at  from 
60,000  to  65,000  tons  per  annum,  and  is  approximately 
divided  among  them  uniformly.  As  a consequence  of  the 
protection  clause  in  contracts,  it  follows  that  neither  large 
profits  nor  large  losses  can  result  to  makers  in  respect  of  the 
cable  department,  in  which  by  far  the  greatest  amount  of  the 
copper  is  used,  and  the  prevailing  price  of  copper  therefore 
cannot  have  a determining  influence  upon  the  remunera- 
tiveness of  the  undertakings,  although  it  still  forms  a 
factor  which  directly  or  indirectly  cannot  be  left  out  of 
consideration.  Suggestions  have  repeatedly  been  made 
to  the  large  companies  to  render  themselves  free  from 
the  purchase  of  copper  in  the  market  by  the  acquisi- 
tion of  copper  mines,  or  by  taking  a financial  interest  in 
them,  but  the  proposals  have  not  met  with  sympathetic 
reception,  as  the  consumption  of  even  the  largest  under- 
taking is  not  large  enough  to  justify  such  an  association 
with  a single  mine.  The  reports  of  a copper  trust  have  not 
caused  the  companies  to  depart  from  their  usual  rates  of 
supply,  thus  showing  the  opinion  entertained  in  electrical 
circles  as  to  the  probable  development  of  the  market. 

The  tone  in  the  brass  trade  in  Germany  seems  to  be 
similar  to  that  prevailing  in  the  electrical  industry.  Brass 
contains  from  60  to  70  per  cent,  of  copper,  and  makers  have 
not  found  any  occasion  for  providing  themselves  with 
specially  large  stocks  owing  to  the  reports  of  a copper  trust 
and  its  possible  consequences.  In  case  the  trust  or  com- 
bination should  attempt  to  force  up  prices  very  high,  the 
braes  trade  would  look  out  for  various  substitutes,  such  as 
brass-plated  iron,  whilst  the  electrical  industry  would  devote 
more  attention  to  the  use  of  aluminium  wherever  possible. 
Indeed,  the  producers  of  aluminium,  of  which  large  stocks 
are  believed  to  be  held,  and  which  is  now  suffering  from  a 
productive  capacity  that  is  considerably  in  excess  of  the 
demand,  would  find  a favourable  opportunity  for  stepping 
into  any  gap  that  might  be  caused  by  inflations  in  the  price 
of  copper. 


BUSINESS  NOTES. 


Brnssels  Exposition,  11)10.— At  the  forthcoming  Ex- 
hibition at  Brussels  the  boiler  room  will  be  an  attraction.  It  is 
to  form  a part  of  the  International  Machinery  Hall,  and  there  are 
to  be  ten  large  water-tube  boilers  of  Continental  make,  to  provide 
the  steam  for  power,  light  and  heating  purposes,  and  the  latest 
and  most  approved  boiler  accessories  of  almost  every  description 
are  to  be  included.  It  is  interesting  to  note  that  English  made 
stokers  have  been  selected  for  these  boilers,  the  Underfeed 
Stoker  Co.,  Ltd.,  having  received  the  order  for  the  equipment  of 
the  boilers  with  their  system  of  meohanical  stoking  and  mechanical 
draught.  These  stokers  will  be  of  the  self-cleaning  meohanical 
underfeed  pattern,  and  the  fans  for  the  forced  draught  are  to  be 
direct  connected  to  electric  motors.  The  Underfeed  Stoker  Co., 
Ltd.,  will  have  a stand  in  the  British  Section  of  the  International 
Machinery  Hall,  where  they  will  exhibit  stokers  for  various  classes 
of  [boilers,  as  well  as  their  patent  air  heater,  &c. 


The  J'liture  of  Turkey. — Reuter’s  Constantinople  repre- 
sentative, in  a dispatch  appearing  in  the  Financial  Times,  makes 
the  following  interes  ing  observations  on  tee  subject  of  Turkish 
concessions  and  the  precautions  that  are  being  taken  by  the  new 
Government.  He  writes  a9  follows: — 

“Ever  since  the  new  riyime  came  into  force  in  Turkey,  the 
Ministry  of  Public  Works  has  been  literally  besieged  with  applica- 
tions for  all  kinds  of  concees'ons.  So  numerous  have  been  these 
demands  that  the  Ministry  has  been  seriously  embarrassed  by  the 
claims  on  its  attention,  and  has  finally  devised  a plan  with  a view 
to  eliminating  such  as  were  not  serious  or  did  not  enjoy  proper 
backing.  It  was  announced  that  no  applications  would  be  enter- 
tained which  were  not  supported  by  a certificate  of  financial  and 
technical  aptitude,  and  a delay  of  one  month  was  granted  for  this 
guarantee  to  be  furnished.  This  measure  has  been  entirely  suc- 
cessful. Out  of  nearly  400  applications  which  had  already  been 
submitted  to  the  Minister  of  Public  Works  only  four  were  able  to 
establish  their  soundness  and  good  faith ; the  rest,  for  the  most 
part,  were  speculative  demands  by  concession-hunters  who  would 
afterwards  attempt  to  sell  their  concession  to  the  highest  bidder.” 

Mr.  Fairbanks,  late  Vice-President  of  the  United  States,  who  is 
at  present  making  a tour  round  the  world,  will  arrive  in  Con- 
stantinople from  Egypt  about  the  middle  of  next  month. 

Private  Meetings.— -Mackey’s  Electric  Lamp  Co., 

Ltd.,  Tulip  Place,  New  Church  8treet,  Bermondsey,  S.E.— In 
compliance  with  Sec.  188  of  the  Companies’  (Consolidation)  Act, 
1908,  a meeting  of  the  creditors  of  the  above  was  held  on  December 
24th,  at  the  Manchester  Hotel,  Aldersgate  Street,  E.C.  The 
liquidator  (Mr.  Walter  Bean,  of  174,  Aldersgate  Street,  E.C  ) sub- 
mitted a statement  of  affairs  as  at  December  9th  last,  and  this 
showed  liabilities  amounting  to  £7,294.  -The  claims  of  trade 
creditors  were  only  £315  13s.,  and  there  were  sundry  creditors  for 
£1,433.  The  balance  of  £5,545  represented  an  amount  due  to  Mr. 

J.  A.  D.  Mackey,  in  respect  of  rent  and  money  lent  to  the  company! 
After  allowing  £100  10s.  for  preference  claims,  the  assets  were 
expected  to  produce  £639,  being  made  up  as  follows:— Cash  at 
bank,  £10;  good  book  debts,  £283;  estimated  to  realise,  £276; 
stock-in-trade  valued  at  £64  ; machinery  expected  to  produce  £371  • 
and  fixtures  and  fittings,  £17.  In  addition  to  the  liabilities  shown 
on  the  statement,  there  were  debentures  to  the  extent  of  £2,500,  ; 

on  which  no  interest  had  been  paid  by  the  company.  The 
debenture-holder  was  Mr.  J.  A.  D.  Mackey.  The  liquidator 
reported  that  the  company  was  formed  some  nine  or  ten  years  ago 
by  Mr.  Mackey,  the  present  debenture-holder.  The  debentures 
had  been  issued  for  cash  advanced  by  the  vendor  ; and  no  part  of 
the  purchase  price  was  paid  by  the  company  by  the  issue  of 
debentures.  Mr.  Mackey’s  solicitor  stated  that  if  the  creditors 
agreed  to  the  voluntary  liquidation  of  the  company,  he  would  make 
no  claim  in  respect  of  the  debentures  he  held,  and  he  would  also 
withdraw  his  claim  on  the  company  for  £5,500  in  respect  of  money 
lent.  Two  of  the  sundry  creditors  also  informed  the  meeting  that 
they  would  reduce  their  claims  on  the  company  by  50  per  cent. 

The  liquidator  said  that  under  those  circumstances  there  was  every 
prospect  of  the  creditors  getting  something  near  20s.  in  the  £ 
which  Mr.  Mackey  desired.  The  creditors  passed  a resolution  con- 
firming the  appointment  of  Mr.  Walter  Bean  as  voluntary  liquidator. 

An  informal  committee  was  also  appointed,  consisting  of  Mr.  8.  R. 
Mullard,  and  the  representatives  of  Messrs.  Schmidt  & Co.,  and  the 
Bryant  Trading  Syndicate  Co.,  Ltd.  The  following  are 
creditors : — 


Bryant  Trading  Syndicate  Co., 


Ceramic  Co.,  The  ..  ..  57 

Safety  Paper  and  Box  Mnfg.  Co.  19 

Siemens  Bros.,  Ltd 23 

Schmidt  & Go 70 

Vactite  Wire  Co 35 

Creditors  under  £10  . . . . 49 

Bean,  Walter  13 

Mullard,  R.  660 


Mullard,  8.  R jei41 

Smith,  Norman  ..  ..  ..  617 


Cash  creditors : Mackey,  J.  A.  D.  5,545 
Debenture-holder  : Mackey, 

J-  A.  D 2,600 


Preferential  creditors : — 

Mullard,  R.  (salary)  . . . . 44 

Mullard,  S.  R.  ,,  ..  ..  19 

Rent 37 


Dissolutions  and  Liquidations.— The  following  letter 

has  been  addressed  to  us  regarding  a report  on  the  affairs  of  the 
Bradford  Elhctbical  Engineering  Co.,  Ltd.,  which  appeared 
under  this  heading  in  our  last  is  me  : — 

“ In  your  issue  of  the  24th  inst.  you  publish  a report  of  the 
creditors’  meeting  of  the  above  company,  and  as  the  same  contains 
false,  if  not  libellous,  statements,  I must  ask  your  permission  to  place 
before  your  readers  and  those  concerned,  the  true  facts  of  thejcase. 

“ The  business  originally  belonged  to  me,  and  not  to  me  and  my 
son.  The  balance-sheet  aDd  trading  account  were  drawn  up  for  me 
by  a farm  of  chartered  accountants,  who  had  access  to  all  books  and 
documents  kept  by  me,  and  were  correct  to  the  best  of  my  belief, 
the  results  arrived  at  being  similar  to  those  drawn  up  by  me  in  my 
own  way.  Mr.  J.  H.  Haley  had  the  same  opportunity,  as  his  account 
rendered  to  me  shows,  ‘to  perusing  the  accounts  of  your  firm’ 
are  the  words  used  in  his  account,  a document  now  ia  the  possession 
of  my  solicitors.  It  was  on  his  own  proposition  that  we  adopted 
the  trading  account  already  in  my  possession  as  the  basis  of  the 
company  formed  by  him.  If  Mr.  Haley  had  been  a cute  man  of 
business,  he  would  have  investigated  before,  and  not  after,  the 
event.  It  was  in  January,  1908,  that  Mr.  Haley  discovered,  as  he 
said,  a deficiency  of  £341,  but  how  this  had  arisen  was  always  a 
mystery  to  me.  At  the  subsequent  shareholders’  meeting,  I pressed 
those  present  to  allow  me  to  return  the  341  shares  which  it  was 
alleged  1 had  got  more  than  I ought  to  have,  but  was  persuaded  to 
retain  same  as  a loan  at  5 per  cent.,  to  be  repaid  as  I was  able. 
Some  time  afterwards  I was  persuaded  to  sign  a promissory  note 
for  the  £341,  something  being  said  aB  to  its  being  given  to  the  bank 
if  we  needed  an  overdraft.  I pointed  out  to  the  other  directors  at 
the  time  that  it  could  only  be  a formal  document,  as  there  was  no 
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possibility  of  my  being  possessed  of  this  sum,  as  all  that  I had  was  the 
remuneration  from  the  company,  and  that  not  a large  amount  but 
out  of  which  both  I and  my  son  repaid  to  the  company  as  much  as 
we  were  able.  This  is  the  * amount  owing  by  the  vendors  under 
their  contract’  mentioned  in  your  report.  Had  I consulted  nay 
present  solicitors  at  the  outset  I should  not  have  been  allowed  to 
have  taken  these  steps — signing  a document  which  was  subsequently 
used  to  oust  me  from  my  position. 

“ Mr  Halev  told  the  creditors  that  ‘ ever  since  the  company  was 
formed  the  tiading  had  not  been  profitable.’  This  is  false,  as  the 
company  paid  a dividend  of  7J  per  cent.,  carrying  forward  more 
than  enough  to  have  paid  a 15  per  cent,  dividend,  besides  having 
paid  the  flotation  expenses  out  of  profits  as  the  result  of  its  first 
year's  trading.  Two  large  bad  debts  prevented  any  profits  being 
made  in  the  second  year,  and  for  these  bad  debts,  of  course,  the 
management  was  blamed.  The  question  might  be  asked  why  Mr. 
Haley  drew  a salary  of  60  guineas  a year  for  keeping  the  books 
and  managing  the  finances,  when  he  says  that  the  company  s 

trading  was  not  profitable.  . . ... 

“ It  is  false  to  say  that  the  two  directors  ‘ resigned  their  positions 
on  November  18th  last.’  The  facts  are  that  early  in  October, 
when  it  was  discovered  that  we  had  made  a serious  loss  on  a con- 
tract through  the  failure  of  the  principal  contractor,  we  being 
sub-contractors,  the  directors  asked  one  of  us  to  resign  and  seek  a 
fresh  post  in  order  to  save  the  expense  of  a salary.  My  son,  Mr. 
H.  H.  Casse,  had  the  offer  of  a post,  and  we  reported  to  the 
directors  this  fact,  and  that  he  would  resign  as  requested.  But  the 
chairman  would  not  agree,  saying  to  me,  ‘ It  is  you  who  must  go  ; 
we  are  not  going  to  let  him  (my  son)  go.’  I would  not  agree,  and 
the  meeting  was  adjourned.  At  the  next  meeting  my  promissory 
note  was  produced,  and  I was  told  that  I must  resign  or  meet  the 
promissory  note,  which  they  knew  I could  not ; and  under  threat 
of  the  issue  of  a writ,  I had  no  alternative  but  to  hand  111 
resignation,  to  take  place  on  October  30th,  and  my  son  was  asked 
if  he  was  willing  to  manage  the  business,  to  which  he  agreed.  On 
October  23rd  the  directors  brought  in  another  man  to  act  as 
manager,  and  he  indignantly  refused  to  work  with  him,  pointing 
out  that  he  had  been  appointed  to  manage,  and  that  I had  retired 
to  save  the  expenses  at  the  directors’  wish,  and  not  to  make  way 
for  another.  As  the  directors  insisted  on  installing  ‘ the  new 
manager,’  my  son  tendered  his  resignation,  which  was  accepted,  and 
we  both  left  the  concern  on  October  30th  last. 

“ For  the  bungling  and  blunders  made  after  this  date  we  own  no 
responsibility — I certainly  am  of  the  opinion  that  the  business 
could  have  been  saved,  and  ought  to  have  been  saved,  if  all  parties 
had  been  agreeable,  and  for  the  shareholders  and  creditors  sakes 
I am  sorrv  that  it  has  not  been  saved. 

••  I must  apologise  for  the  length  of  my  communication  and  for 
so  much  of  the  personal  element,  but  I thought  it  due  to  myself, 
and  the  creditors  especially  (by  whom  I have  always  been  well 
treated),  that  I should  give  something  of  the  other  side  of  the 

picture.  ,,  q j qa8Sk,  Bradford.’’ 

Supebheatebs,  Ltd.— This  company  is  winding  up  voluntarily, 
with  Mr.  G.  W.  F.  Dawes,  56,Ludgate  Hill,  E.C.,  as  liquidator. 

Eldon  Electbic  Co.,  Ltd. — A meeting  is  to  be  held  at  46, 
Grainger  Street  West,  Newcastle-on-Tyne,  on  January  31st,  to  hear 
an  account  of  the  winding  up  from  the  liquidator,  Mr.  A.  j. 

Robson.  • . ti 

Heele  & Co.,  dealers  in  scientific  and  other  apparatus,  Ealing. 
—Messrs.  P.  Heele  and  G.  H.  Ironmonger  have  dissolved  partner- 

R.  E.  Walkeb,  electrical  engineer  and  cycle  agent,  Eign  Road, 
Hereford.— First  meeting  of  creditors,  January  5th ; public  examina- 
tion, January  18th — both  at  Hereford. 

Shipley  Fan  Co.,  Well  Croft  Works,  Shipley  (electrical  and 
ventilating  engineers). — Messrs.  W.  Walsh  and  J.  Whitfield  have 
dissolved  partnership.  Mr.  Walsh  will  attend  to  debts  and  continue 
the  business  under  the  same  name.  Mr.  Whitfield  will  carry  on  a 
similar  business,  also  at  Shipley. 

••  Metalik  " Lamps. — In  connection  with  Mr.  Lavender’s 

research  on  metallic-filament  lamps,  of  which  an  abstract  appears 
elsewhere  in  this  issue,  we  are  informed  that  the  lamps  tested  in 
Set  No.  3 were  Messrs.  G.  M.  Boddy  & Co.’s  “ Metalik  lamps. 

Franco-German  Co-operation. — It  is  stated  that  the 

Felten  & Guilleaume-Lahmeyer  Works  have  concluded  an  agree- 
ment with  the  French  firm  of  Schneider  & Co.,  of  Creusot,  for  the 
working  under  licence  of  a number  of  electrical  manufactures.  As 
a first  result  of  the  arrangement  the  latter  has  received  from  the 
Southern  of  France  Railway  Co.  an  order  for  the  construction  of 
an  electric  locomotive  for  main  line  service  of  1,400  h.p.,  whilst 
the  former  firm  will  provide  the  electrical  equipment.  The  loco- 
motive is  to  be  of  the  single-phase  type,  and  it  is  assumed  that 
further  orders  will  follow  the  completion  of  the  engine.  In  addi- 
tion, both  firms  have  jointly  obtained  an  order  for  an  electric 
rolling  mill  equipment  for  the  Italian  Terni  Steel  Works. 

Hook  Notices.— The  “ Practical  Engineer " Pocket 

Boole,  and  the,  "Practical  Engineer"  Electrical  Pocket  Boole  for 

1910.  London:  The  Technical  Publishing  Co.  Price  Is.  each, 
net. — Concerning  the  former,  such  an  old  friend  needs  no  more 
than  kindly  mention,  for  its  merits  are  too  well  known  to  call  for 
emphasis.  The  amount  of  information  embodied  in  it  is 
astonishing — and  it  grows  fatter  every  year. 

Its  electrical  younger  brother  has  Dot  teen  before  the  public  so 
long,  but  is  growing  in  size  and  popularity,  and  a variety  of  new 
sections  has  been  incorporated  with  the  new  edition.  One  these 
(candle,  International)  is  indexed  page  355,  instead  of  335,  and  the 


new  ratio  should  be  adopted  in  such  tables  as  that  on  page  34-. 

We  are  interested  to  learn  (page  343)  that  Osram  lamps  are  now 
made  of  16  o.p.  at  200-220  volts  ; perhaps  this  is  an  intelligent 
anticipation.”  On  page  403  silicon  is  repeatediy  speR  silicum ; 
an  error  such  as  1 his,  which  can  hardly  be  due  to  the  printer, 
greatlv  depreciates  the  value  of  the  section  in  which  it  occurs,  y 
shaking  the  faith  of  the  reader  in  the  qualifications  of  the  author. 
However,  we  have  found  but  a few  of  these,  and  the  matter 
generally  is  kept  well  up  to  date.  Some  of  the  b'joc'ks,  nee<! 
renewal — for  instance,  on  pages  102,  125,  173,  &o.,  and  historical 
matter,  Buch  as  the  description  of  the  old  Brush  and  Thomson 
Houston  lamps,  is  out  of  place  in  a pocket-book.  The  diary  is 

printed  on  sectional  paper.  q,-,.  -tr  T 

Directory  of  'he  Royal  Society  of  Arts.— Edited  by  Sir  H.  ■ 
Wood.  London  : George  Bell  & Sons.  1 rice  2s.— This  pamphlet 
contains  a short  sketch  of  the  Society’s  history,  an  account  of  the 
Trust  and  Prize  Funds  which  it  administers,  a history  of  the 
Examinations  which  it  has  carried  on  for  the  past  oO  years,  the 
Charter  and  By-Laws,  and  other  general  information,  including  a 
list  of  the  Proceedings  of  the  past  session,  and  a financial  state- 
ment for  the  past  year. 

“ Science  Examinations,  1909.” — Reports  on  the  science  exami- 
nations and  summaries  of  the  results,  &c.  London:  Wyman  and 

Sons.  Price  6d.  _ . j 

••  Practical  Electrician’s  Pocket  Book  and  Diary,  .1910.  London  : 

S.  Rentell  & Co.  Price  Is.  net. 

Trade  Announcements. — Messrs.  Watson  & Whyte, 

of  19,  Waterloo  Street,  Glasgow,  have  taken  over  the  agency  for 
Glasgow  and  district,  for  the  portable  electric  circular  saws  of 
Messrs.  Feld  Bros.  & Co.,  Ltd.,  of  London. 

The  works  of  the  Electbic  and  Ordnance  Aocessobies  Co., 
Ltd  , of  Aston,  will  reopen  on  Monday  morning  next,  after  stock- 
k i n tr 

Mb.  Habby  Moss,  late  manager  for  Mr.  Chas.  Pullan,  of  Brad- 
ford will  commence  in  business  as  an  electrical  engineer  and  con- 
tractor, on  January  1st,  1910,  at  116,  Horton  Grange  Road 
Bradford.  He  desires  to  receive  manufacturers’  price  lists  and 

catalogues.  , , . 

Messes.  J.  & H.  Gbevbneb  announce  that  their  branch  in 
Manchester  having  now  been  thoroughly  organised  there,  Mr.  H.  J. 
Booker  is  returning  to  London  again  to  take  charge  of  their  motor 
department. 

Closed  for  the  Holidays.— Messrs.  Hurst,  Nelson 

and  Co.,  Ltd.,  of  Motherwell,  announce  that  their  works  are  closed 
for  the  New  Year  Holidays  until  the  morning  of  Thursday  next, 
January  6th. 

Unfair  Overloading.— As  showing  the  heavy  strain  to 

which  electrical  apparatus  is  often  unfairly  subjected,  the  Foster 
Arc  Lamp  and  Engineering  Co.,  Ltd.,  inform  us  that  some  15 
months  ago  they  supplied  a “ Poster  ” auto-transformer,  110/50  v., 
output  500  watts,  which  was  installed  and  loaded  to  1,250  watts,  a 
load  which  it  had  to  carry  some  six  hours  continuously  day  after 
dhy.  After  over  a year’s  service  it,  of  course,  broke  down.  If 
proper  precautions  were  taken  to  ascertain  the  correct  size  and 
capacity  of  apparatus  before  ordering,  fewer  complaints  would  be 
lodged  against  manufacturers,  and  one  would  hear  less  about  the 
uncertainty  of  electric  light  and  the  fire  hazard  attaching  to  it. 
The  fact  that  the  transformer  stood  the  strain  so  long  speaks  well 
for  its  design  and  construction. 

Carbide  of  Calcium.— The  Usines  Electriquea  de  la 
Lonza,  of  Yampel,  in  the  Swiss  canton  of  Vallais,  which  are  prin- 
cipally engaged  in  the  production  of  carbide  of  calcium  and  iron 
alloys,  report  a very  unfavourable  period  in  1908-9.  The  accounts 
show  a loss  of  £18,900,  which  is  mainly  attributed  to  the  deprecia- 
tion of  securities  in  the  company’s  portfolio,  this  result  comparing 
with  a profit  of  £28,900  and  a dividend  of  5 per  cent,  in  1007-8  on 
a share  capital  of  £480,000.  Although  the  undertaking  is  passing 
through  a critical  time,  which  may  still  influence  the  year  1909-10, 
the  report  states  that  as  the  company’s  products  have  gained  a 
market  better  results  may  be  expected  at  a later  period. 

Calendars  and  Catalogues.— Messrs.  John  Spencer, 

Ltd.,  Globe  Tube  and  Engineering  Works,  Wednesbury. — Trade 
price  list  of  wrought-iron  tubes  and  fittings,  also  another  of  their 
aluminium  date-calculating  pocket  disks. 

Messes.  Wm.  Geipel  & Co.  have  Bent  out  to  their  friends,  our- 
selveB  among  the  number,  one  of  their  vest-pocket  diaries  for  the 
new  year.  It  differs  from  diaries  so  far  received  thiB  year,  for  it 
contains  a £1,000  accident  coupon.  Some  pageB  in  the  front  of  the 
book  contain  particulars  of  the  firm’s  specialities  and  useful 
engineering  tables.  . . _.  . „T 

Messbs.  W.  Leonard  & Co.,  4,  Soho  Street,  Oxford  Street,  W.— 
Priced  leaflet  of  electric  reflector  signs. 

The  Electrical  Co.,  Ltd.,  122-124,  Charing  Cross  Road,  W.C.— 
Eight-page  illustrated  and  descriptive  price  list  of  their  arc  lamps 
for* indirect  lighting.  4 . 

Messrs.  Siemens  Bros.  & Co.,  Ltd.,  Caxton  House,  London, 
S.W.—  Eight-page  pamphlet  (Reprint  No.  506B),  in  which  are  given 
reprints  of  two  papers  on  “ Roentgen-Therapy  in  Gymecology  ” 
(with  illustrations),  by  Prof.  Dr.  Athers- Schonberg,  from  the 
jlrchives  of  the  Roentgen  Ray. 

Mb.  John  Whitelaw,  electrical  and  mechanical  engineer,  15a, 
Duncan  Street,  Edinburgh.— Wall  ralendar  for  1910,  with  monthly 
tear  off  slips  placed  benoath  a capital  colour  piint  of  a child-life 
picture,  "Tbe  Greatest  Show  on  Earth,”  by  an  Austrian-American 
artist,  Karl  Witkowski. 

The  Mihrlees  Watson  Co.,  Ltd.,  Scotland  Street,  Glasgow  — 
Fdtttphlet  C23j  th  which  is  contained  an  Ulustfated  description  of 
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an  exhaust  steam  turbine  installation  at  Messrs.  Nobel’s  Explosive 
Co ’s  Ardeer  Works. 

Mb.  G Bbaulik,  8,  Lambeth  Hill,  EC, — New  price  lists  of 
“Eclipse”  semi-enclosed  long-burning  arc  lamps,  and  of  the 
“Eclipse”  automatic  transformer  switch. 

Messrs.  W.  F.  Dennis  & Co.,  49,  Queen  Victoria  Street,  E C — 
The  “ Useful  Tables  and  Data,”  issued  last  year  on  a card  have  been 
revised  and  issued  in  pocket  form,  in  a neat  little  leather  case, 
provided  with  pockets  for  stamps,  &c.,  making  a very  neat  and  handy 
souvenir.  The  tables  relate  to  wire  gauges,  iron  wire,  copper  con- 
ductors, conversion  tables,  &e. 

Mb.  John  Gregoby,  Nelson,  Lancs. — Leaflet  describing  the 
“Eureka”  electric  motor-driven  surfacing  machine  for  levelling 
down  new  or  cleaning  existing  floors. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry. — We  have  received 
this  firm’s  calendar  for  1910.  The  date  figuring  on  each 
monthly  sheet  is,  as  usual,  boldlv  printed,  making  it  useful 
for  the  office  wall.  Each  sheet  gives  an  excellent  half-tone  print 
of  one  or  other  of  the  firm's  machine-tool  manufactures.  Copies  of 
the  calendar  can  be  obtained  on  application  by  firms  interested. 


LIGHTING  and  POWER  NOTES. 


Barking. — The  electrical  engineer  has  been  directed  to 
report  upon  a letter  from  the  general  manager  of  the  British 
Coalite  Co.,  stating  the  terms  upon  which  the  company  would 
supply  the  Council  with  electricity  in  bulk.  The  electrical 
engineer,  together  with  the  surveyor,  are  to  report  upon  a proposal 
to  sink  a well  for  the  purpose  of  supplying  water  to  the  generating 
station  ; experiments  by  the  Barking  Gas  Co.  in  the  same  direction 
have  been  very  satisfactory. 

Bedford. — The  T.C.  on  Wednesday  decided  to  rescind 

terms  for  differential  rates  for  lighting  current  now  in  force,  and 
to  replace  them  with  terms  making  it  optional  for  any  consumer 
whose  annual  consumption  of  electricity  for  lighting  purposes 
Teaches  or  exceeds  3,120  units,  to  pay  either  at  the  existing  rate  of 
5Jd,,  or  6Jd.  per  unit  from  sunset  until  8 p.m.,  and  4Jd.  per  unit 
during  the  remainder  of  the  day,  the  above  charges  subject  to  a 
discount  of  £d.  per  unit,  when  accounts  are  settled  within  a month 
of  delivery. 

Belfast. — The  scheme  for  the  public  lighting  by  elec- 
tricity of  a large  number  of  the  streets  is  to  be  gone  on  with  at  an 
early  date  it  is  understood.  The  lighting  will  be  by  arc  lamps. 

The  Board  of  Guardians  has  commissioned  its  architects, 
Messrs.  Young  & Mackenzie,  to  prepare  the  plans  and  specifications 
for  the  electric  lighting  of  the  Abbey  Sanatorium.  The  scheme 
will  involve  an  outlay  of  £4,405,  and  an  annual  upkeep  of  close 
on  £900. 

Beihill.— rOn  December  21st  a L.G.B.  inquiry  was  made 
into  the  application  of  the  T.C.  for  a loan  of  £3,058  for  electricity 
purposes.  The  Inspector  (Mr.  H.  R.  Hooper)  suggested  that  a 
further  loan  of  £1,500  should  be  asked  for,  as  the  total  amount 
would  then  meet  prospective  expenditure  for  about  2J  years. 
There  was  no  opposition. 

Bridgend. — It  is  reported  that  a gross  profit  of  £1,116 
has  been  made  on  the  electrical  undertaking  up  to  November  18th, 
since  the  works  were  taken  over  by  the  Council : the  net  profit  is 
£175. 

Broadstairs. — The  U.D.C.  has  consented  to  the  Isle  of 

Thanet  Electric  Tramways  and  Lighting  Co.  submitting  a scheme 
for  electrically  lighting  Dumpton  Park  Drive.  The  lamps  could 
be  attached  to  the  tramway  poles  at  little  cost. 

Camberley. — A recent  meeting  of  the  ratepayers  decided 
that  the  U.D.C.  ought  not  to  take  up  an  electric  lighting  order  unlesB 
sufficient  support  were  assured  to  make  the  venture  profitable.  There 
is  a strong  feeling,  however,  in  favour  of  the  scheme,  which  was 
prepared  by  Messrs.  MedhurBt  & Brewer. 

Canada. — According  to  the  Canadian  Engineer,  some 

40  water  wheels  near  Ottawa  are  now  equipped  with  heating 
devices  to  prevent  “ frazil  ” from  clogging  and  stopping  the  wheels 
and  cate  mechanism.  The  Otfawa  and  Hull  Co.,  which  supplies 
the  Otfawa  distribution  system,  has  added  a 100  H P.  boiler  to  its 
“ frazil  combatting”  plant,  and  expects  to  keep  up  its  output  of 
10,000  h p.  without  trouble.  The  latest  3,000-h  p.  unit  is  provided 
with  cored  chutes  and  gate  chambers  with  pipe  connections,  so  that 
steam  or  hot  water  may  be  circulated.  The  power  houses  of  the 
Ottawa  Electric  Railway  and  Ottawa  Electric  Co.  are  also  equipped 
with  water  wheel  heating  systems.  At  all  these  plants  the  works 
have,  so  far,  been  kept  free  of  ice  by  electric  motor-driven  rakes, 
and  no  heaj.  has  been  utilised. 

Tin!  B.C.  Electric  Railway  has  just  installed  a new  10,500-h.p. 
wheel  and  generator  at  Lake  Buntzon,  bringing  the  number  of 
power  units  up  to  five,  operating  on  four  transmission  lines.  Tbe 
new  unit  consists  of  a Doble  wheel  supplied  through  a 7 -ft, 
diameter  pipe,  and  coupled  to  a Dick-Kerr  generator, 
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Castlelord. — The  U.D.C.  has  decided  that,  in  view  of 

the  possibility  of  its  dealing  with  the  application  of  electricity  for 
public  lighting  under  the  order  of  the  Yorkshire  Electric  Power 
Co.,  the  present  time  is  inopportune  for  extensive  alterations  in  gas 
lighting. 


Continental  Notes.— France.— The  T.C.  of  Bourg, 

in  the  department  of  the  Ain,  bas  received  proposals  from  the 
Lyons  Gas  Co.  for  the  lighting  of  tbe  town  by  electricity,  but 
before  coming  to  a decision,  has  decided  to  await  the  proposals 
which  may  come  trom  any  other  societies. 

The  T.C.  of  Ma^on  has  passed  a resolution  advocating  the  under- 
taking of  works  on  the  upper  Rhone  in  order  to  make  it  navigable 
and  to  facilitate  the  construction  of  a hydro-electric  station  at 
Genissiat. 

For  once  in  a way,  the  efforts  of  M.  Pataud,  the  electrical  agitator, 
to  inconvenience  Parisian  electrical  users  have  failed.  It  appears 
that  Pataud  had  engineered  a scheme  to  deprive  the  city  of  electric 
light  on  Friday  or  Saturday  last,  and  lodged  a sort  of  ultimatum 
with  the  Minister  of  the  Interior  at  tbe  last  moment.  O wing,  how- 
ever, to  the  authorities  having  got  wind  of  tbe  affair,  and  to  the 
linking  up  of  the  various  generating  stations,  suitable  arrangements 
could  be  made  to  frustrate  any  complete  strike. 

Russia. — The  municipal  authorities  of  Jersk,  Caucasia,  are  con- 
sidering the  question  of  establishing  a central  electric  lighting 
station  in  the  town. 


Holland. — Work  is  about  to  be  commenced  on  the  establish- 
ment  of  a central  electric  lighting  station  in  the  town  of  Gouda. 

Germany. — An  electric  scheme  to  serve  Fiirstenberg  and  15  other 
townships  in  the  Bernese  Oberland  has  been  launched,  a company 
being  formed  for  this  purpose.  It  is  proposed  to  build  an  electric 
station  and  supply  energy  at  10,000  volts,  which  will  be  transformed 
down  to  110  and  120  volts,  the  price  charged  to  the  consumer  being 
20  pfennige  for  power  and  30  pfennige  for  light.  The  construction 
contract  has  been  secured  by  the  Frankfurt  Lahmeyerwerke. 

Sweden. — According  to  the  Aff'arsvarlden,  the  first  Swedish 
factory  for  the  manufacture  of  calcium  cyanamide  is  expected  to 
be  in  working  order  in  the  winter  of  1911.  The  Stockholm  Super- 
phosphate Co.,  Ltd,,  has  bought  three  waterfalls  in  Ljungan,  Norr- 
land,  near  Sundsvall,  for  the  purpose,  and  the  plant  will  have  a 
capacity  of  15,000  h.p. 


Dublin. — The  South  Dublin  Union  Guardians  have 

decided  to  ask  the  L G.B.  to  hold  an  inquiry  into  the  relative 
merits  of  gas  and  electric  lighting  for  the  workhouse,  &c.,  and  to 
advertise  for  tenders  for  both  gas  and  electric  lighting  at  the  cin- 
’cusiou  of  the  inquiry.  Gas  lighting  now  costs  tne  Guardians 
£1,500  per  annum,  and  a recent  quotation  is  £l,14z.  The  Cor- 
poration has  offered  to  fit  up  and  light  the  building  by  electricity 
for  £1,295,  £750  being  for  the  lighting  itself  and  an  alternative 
quotation  was  £293.  An  outside  company  has  offered  to  supply 
electricity  for  £750  per  annum  on  a 10  years’  contract. 

Gillingliaiu  (Keut). — As  the  result  of  the  investigation 
into  the  working  of  the  electricity  undertaking,  the  T.C.  has 
decided  to  forthwith  install  a Diesel  engine  at  a cost  of  £3,112.  A 
loan  is  to  be  applied  for,  and,  if  refused,  the  money  will  be  raised 
from  current  revenue. 


Haslingtfen. — In  order  to  retain  its  powers  under  the 
E.L.  order,  which  has  several  times  been  extended,  Haslingden 
T.C.  has  by  the  end  of  February  next  to  Bhow  the  B.  of  T.  that  it  is 
definitely  prepared  to  exercise  the  powers.  Hitherto  it  has 
hesitated  because  of  fears  that  the  scheme  might  not  prove  com- 
mercially successful.  It  has,  however,  just  ascertained  that  75  per 
cent,  of  the  tradesmen  in  the  borough  are  willing  to  adopt  elec- 
tricity for  lighting,  and  there  are  also  fair  prospects  of  a good 
demand  for  power  purposes. 

Hall. — The  T.C.  is  negotiating  for  the  supply  of  elec- 

tricity to  the  new  pier  of  the  Hull  and  Barnsley  Railway  Co. 

K iiigstou-on-Thames. — The  work  of  converting  gas 

lamps  to  electric  glow  lamps  in  six  roads  is  to  be  put  in  hand. 

Littleboro’. — At  a recent  meetiug  of  the  District  Council 
an  agreement  between  the  Council  and  Messrs.  Hawtayne  & Zeden, 
having  reference  to  their  terms  for  acting  as  consulting  engineers 
in  carrying  out  the  work  in  connection  with  the  supply  of  electri- 
city from  the  Rochdale  Corporation,  was  approved  and  the  seal  of 
the  Council  attached.  The  clerk  was  inducted  to  make  applica- 
tion to  the  L.G.B.  for  the  borrowing  of  £3,500,  to  be  repaid  in  25 
years,  to  caTry  out  and  complete  the  laying  of  cables,  transformer 
station,  &c.  The  clerk  was  also  instructed  to  obtain  terms  for  land 
for  the  election  of  a transformer  station  near  Hare  Hill  Road  corner. 


Laucaster. — The  new  municipal  buildings  which  Lord 
Ashton  has  given  to  Lancaster  at  a cost  of  £155,000,  are  lighted  by 
electricity.  The  installation  is  fed  from  two  points  with  special 
feeder  mains  from  the  electricity  station  of  the  Corporation,  which 
is  in  close  proximity  to  the  buildings.  At  each  point  the  current 
is  brought  in  on  the  three-wire  system,  and  divided  into  eight  cir- 
cuits, four  on  each  side.  The  circuits  are  carried  in  solid  drawn 
steel  conduits  with  junction  boxes,  and  are  controlled  by  a triple- 
pole ironclad  switch.  The  fittings  in  the  main  apartments,  which 
are  very  large,  are  all  susppnded  with  a special  clutch  gear,  which 
is  actuated  by  a steel  wire-rope  winch,  this  enabling  the  fittiDgs  to 
be  lowered  for  cleaning  and  relamping.  As  far  as  practicable,  the 
whole  of  the  lighting  is  by  metallic-filament  latnpB,  numbsring  up- 
wards of  1,000;  there  are  150  lamps  in  tbe  public  hall  with  a total 
of  7,600  o.p.  The  eleotrolieis  are  of  wiought-iron  and  hand  gilded. 
The  whole  of  the  fittings,  with  the  exception  of  those  in  the  public 
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hall,  which  seats  2,500  people,  are  made  in  coinage  bronze.  The 
portico  at  the  main  entrance  is  lighted  by  means  of  five  large 
lanterns,  each  containing  four  56-c.p.  lamp*.  Mr.  F.  Dare  Clap- 
ham,  F.R.I.B.A.,  designed  tin  fittings,  which  were  made  by 
Messrs.  Yeritvs,  of  Manchester.  The  contractors  were  Messrs. 
Calvert  & Heald.of  Market  Street,  Lancaster,  whose  representative, 
Mr.  A.  Davies,  has  person  ally  superintended  the  work. 

Loado  1. — Hampstead. — The  B.C.  has  introduced  the 

“telephone  rate  ” system  of  charging  where  both  heating  or  power 
ami  lighting  are  required— the  charge  to  be  £8  5s.  per  kw.  of 
maximum  demand  for  lighting,  and  Id.  per  unit  for  all  energy 
supplied  for  all  purposes.  The  system  is  only  applicable  to  private 
houses,  &c.,  where  the  whole  of  the  premises  are  lighted  by  elec- 
tricity. 

flaidstone. — The  T.C.  has  sent  a circular  letter  to 

the  various  local  authorities  throughout  the  country  owning 
electricity  undertakings,  asking  tnem  to  contribute  towards  the 
promotion  of  a Bill  in  Parliament  to  enable  local  authorities  to 
undertake  the  wiring  of  consumers’  premises  and  the  sale  of 
fittings. 

Oldliain. — The  T.C.  has  received  from  the  Royton  U.D.U. 

permission  to  supply  electricity  in  the  district  upon  the  same  terms 
as  exist  at  Oldham. 

Perth. — The  Corporation  Las  Works  Committee  is 

considering  a proposal  to  introduce  an  electrical  stoking  plant  at 
the  gas  works. 

Roclidale.— This  week  the  Electricity  Committee  had 
before  it  a report  of  Mr.  C.  C.  Atchison,  electrical  engineer,  on 
the  proposed  extensions  at  the  electricity  works  to  meet  the  great 
development  of  the  ousiness,  and  the  largely  increased  demand  for 
supply,  wnich  will  have  to  be  met  when  the  cars  run  to  Wnit worth, 
Bacup’and  Milnrow.  There  is  also  the  supply  in  bulk  to  Little- 
boro’  to  be  provided  for.  A battery  is  to  be  provided  at  a cost  of 
£7,500,  which,  however,  is  only  part  of  a larger  scheme  which  it  is 
expected  will  ultimately  involve  an  expenditure  of  £40,000,  or 
thereabouts.  The  Committee  proposes  to  ask  for  borrowing  powers 
for  £4,000  (in  addition  to  the  £7,50J)  for  cables,  and  £600  to  cover 
the  cost  of  treating  water  taken  from  the  river.  The  loan  now  to 
be  applied  for  thu-i  totals  over  £12,000. 

Southend-on-Sea.  —The  T.C.  has  decided,  as  a tentative 

measure,  to  charge  lid.  per  unit  for  energy  for  radiators  until  the 
end  of  May  next. 

A loaci  of  £3,000  for  meters  has  been  applied  for. 

For  all-nigat  public  lamps  the  following  charges  have  been 
fixed:— One  50-c.r.  Osram  lamp,  £4  per  annum  ; two  32-c  p.  Osram 
lamps,  £5  per  annum. 

Svn iiford  (Ireland).— The  R.D.C.  of  this  place  has 
decided  to  proceed  with  the  electric  lighting  scheme  which  was 
projected  some  months  ago. 

Walthamstow.  — The  electrical  engineer  has  been 
authorised  to  lay  cables  to  supply  current  to  a factory  in  Macdonald 
Road,  and  the  street  lamps  along  the  route  of  this  extension  are 
to  be  converted  from  gas  to  electricity.  After  January  1st  tbe 
charge  for  power  to  consumers  of  30,000  units  and  over  per  annum 
is  to  be  reduced  to  Id.  per  unit. 


TRAMWAY  and  RAILWAY  NOTES. 


AM  on. — Travellers  on  the  Perry  Barr  tramway  route 

from  Birmingham,  or  vice  versa,  have  long  grumbled  at  the  necessity 
of  having  to  change  cars  at  the  Six  Ways,  Aston,  and  have  wished 
for  a through  service  of  cars  to  Perry  Barr.  This  has  now  come 
into  operation.  At  the  time  the  new  service  started,  however,  one 
matter  had  not  been  adjusted.  The  fares  in  force  were  from 
Newtown  Row  to  Perry  Barr  lid.,  and  the  through  fare  was  2Ad. 
The  Aston  authorities  were  prepared,  provided  Birmingham  would 
consent,  to  make  the  Six  Ways  at  Aston  the  penny  stage  from  town, 
instead  of  the  city  boaudary,  Newtown  Row,  as  at  present.  This 
would  make  the  through  fare  2d.,  which  the  public  who  use  the 

line. and  it  passes  through  a populous  district— would  naturally 

prefer.  It  remains  to  be  seen  whether  the  public  will  appreciate 
fhe  change.  It  appears  to  be  Blight,  for  all  that  the  new  arrauge- 
ment  does  is  to  ensure  that  the  Birmingham  ca*s  continue  their 
journey  "to  Perry  Barr. 

Continental  Notes. — France. — A trial  run  was 

recently  made  over  the  first  electric  railway  constructed  on  the 
great  railway  system  of  the  Midi.  The  line  runs  from  Villefranche- 
Verneh-les-Bain s to  Mont  Louis,  and  is  said  by  La  Revue  Pratique 
de  VEledricxU  to  be  of  an  exceptionally  bold  design,  being  built  on 
the  side  of  a very  steep  range  of  mountains  It  has  a length  of 
28  km.,  and  rises  from  a height  of  427  metres  to  1,510  metres  by 
means  ’ of  gradients  varying  from  25  to  60  mm.  per  metre. 
A feature  is  tne  Qisclar  Bridge,  hung  by  metallic  cables  «0  metreB 
above  the  bed  of  the  Tet,  and  certainly  noteworthy  among  the 
most  daring  constructions  of  the  kind  in  Europe.  The  line  was 
opened  to  traffi  ; on  tue  25th  ult. 

Qebjiany.— Dunng  tne  last  few  years  the  question  has  often 
I been  raised  as  to  tbe  desirability  of  the  purchase  by  the  Berlin 

R'  ’ ' 


Municipality  of  the  undertaking  of  the  Berlin  Tramways  Co., 
bat  without  definite  result.  At  the  present  time  the  muni- 
cipality and  the  company  have  suspended  large  construction 
schemes  which  had  been  decided  upon.  The  company  has  had  in 
contemplation  the  building  of  an  underground  railway  system,  but 
shows  no  sign  of  carrying  the  proposal  into  effect.  It  is  said  that 
both  parties  are  ready  to  adopt  the  principle  of  repurchase,  pro- 
vided a scheme  satisfactory  to  both  can  be  discovered.  The  most 
important  point,  of  course,  is  the  purchase  price,  concerning 
which  there  are  varied  estimates.  In  some  quarters  it  is  asserted 
that  the  price  will  probably  work  out  in  the  neighbourhood  of 
200,000,000  marks. 

ITALy, Work  has  recently  been  completed  on  the  construction 

of  an  electric  tramway,  about  5^  km.  long,  between  Birano  and 
S.  Lucia  Portoro6i,  Istria. 

Exeter. — Tbe  Tramway  Committee  has  received  a letter 
from  the  Chamber  of  Commerce  asking  consideration  of  the  questi  >n 
of  issuing  books  of  tramway  tickets  as  adopted  at  Bournemouth 
and  other  towns.  The  Chamber  has  been  informed  that  the  Com- 
mittee sees  no  reason  for  altering  its  previous  decision  not  to 
adopt  this  system  in  Exeter. 

Kirkcaldy. — In  the  Provisional  Order  promoted  by  the 
Corporation,  power  is  asked  to  construct  and  work  additional 
tramway  s in  and  adjacent  to  the  burgh,  to  confirm  an  agreement  with 
the  burgh  of  Dysart  as  to  the  working  of  tramways,  lo  extend  the  area 
of  supply  of  electricity,  and  to  confer  further  powers  on  the  Cor- 
poration in  relation  to  its  electricity  undertaking. 

Nottingham. — Though  it  entailed  a loss  of  £500,  the 

City  Council  gave  all  the  tramway  employes  a holiday  on  Christmas 
Day,  and  not  a single  car  was  run.  This  caused  a good  deal  of 
inconvenience  to  those  attending  the  Notts  and  Chelsea  football 
match  at  Trent  Bridge. 

Perth. — Mr.  Peter  Fisher,  tramway  manager,  Dundee, 
has  visited  Perth  with  the  object  of  preparing  a report  on  the 
working  of  the  Corporation  tramways  and  making  suggestions  as  to 
how  the  system  can  be  improved. 

Rhondda.— The  U.D.C.  has  decided  to  seek  powers  to 

construct  additional  tramways,  which  are  to  be  leased  to  the 
Rhondda  Tramways  Co.,  Ltd. 

West  Fife— The  portions  of  the  Dunfermline  and  Dis- 
trict Tramways  between  the  West  End  and  Cowdenbeath  and  the 
terminus  at  Lochgelly  have  been  inspected  by  Colonel  Von  Donop, 
and  the  service  has  been  commenced. 

York. — The  tramway  track  is  now  completed  from  the 
terminus  at  Fulfotd  to  Railway  Street,  and  from  the  city  boundary  to 
Dringhouses,  about  a quarter  of  a mile  Btill  requiring  a small 
section  ot  the  permanent  way  to  belaid  and  the  widening  of  Queen 
Street  Bridge.  The  committee  recommends  that  tbe  section  between 
Fuiford  and  Nessgate  bj  opened  for  traffic  as  soon  as  the  necessary 
arrangements  can  be  m«de  for  the  purpose,  subject  to  tne  lines 
being  passed  by  the  B.  of  T.  The  amount  authorised  to  be  borrowed 
in  respect  of  the  Light  Railways  Order  is  £130,170.  The  amount  of 
tne  contracts  already  entered  into  for  the  purchase  of  properties, 
construction  of  tramways,  strengthening  of  Lendal  Bridge,  &c., 
and  the  purchase  of  the  old  tramway  u dertaking  is  £115,412,  of 
which  £42,397  had  been  expended  up  to  December  21st. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Co.’s  .1  ubilee— The  Commercial  Cable  Co.  has 

just  attained  its 25th  anniversary,  having  been  founded  in  December, 
1884,  and  in  celebration  of  this  event  Mr.  Cl*rence  H.  Mackay, 
president  of  the  company,  entertained  the  staff  at  dinner  at  the 
Great  Eastern  Hotel,  London,  on  Monday  last.  The  officers  and 
employes  were  also  invited  to  nine  at  various  provincial  centres, 
the  centre  for  the  North  of  England  being  the  Angel  Hotel, 
Liverpool,  where  representatives  were  present  from  Liverpool, 
Manchester,  Bradford  and  Newcastle-on-Tyne,  under  the  cnair- 
manship  of  Mr.  Joseph  Furze,  Liverpool  superintendent  of  the 
company.  The  Scottisn  staff  dined  at  the  St.  Enoch  Station  Hotel, 
Glasgow,  Mr.  H.  J.  Tracey,  the  Glasgow  manager,  presiding 

Cables  Interrupted.—  Obok-Djibouti,  December  20th  ; 

Tourane-Amoy,  December  27th. 

Wireless  Telegraphy.— On  the  resumption  of  the  case 

in  which  R.  8.  Know' den  was  charged  with  stealing  a wireless 
receiver  from  H.M.S.  Vernon  torpedo  school,  serious  additional 
charges  were  preferred,  it  being  stated  that  at  his  house  were 
found  other  instruments  and  over  80  drawings  of  wireless  telegraph 
apparatus,  embodying  the  whole  of  the  Becret  improvements 
effected  in  wireless  telegraphy  for  the  British  Navy,  and  including 
informal  ion  of  a very  confidential  character.  Commander  Maurice, 
of  the  Vernon,  gave  evidence  to  the  effect  that  the  prisoner  had 
been  warned  that  no  ctpies  should  be  made  without  authority,  and 
that  the  plans  and  apparatus  were  found  at  his  house.  Other  evi- 
denci  was  given,  and  the  prisoner  was  committed  for  trial,  bail 
being  allowed, 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Austria. — .January  15th.  An  electric  generating  station 
is  about  to  be  established  in  connection  with  the  State  Tobacco 
factory  in  Vienna,  and  tenders  are  being  invited  by  the  authorities 
for  the  supply  of  a dynamo,  16  electric  motors,  and  four  electric 
lifts,  in  connection  with  the  same. 

Australia. — Melbourne.— February  2nd.  Electrically- 

driven  pump  for  the  City  Council.  See  “ Official  Notices  ” 
December  10th. 

Sydney. — January  11th.  A power  Btation  generating  equipment 
for  the  Lithgow  Small  Arms  Factory,  New  South  Wales,  for  the 
Commonwealth.  See  “ Official  Notices  ” December  10th. 

Sydney. — Two  junction-line  sections  of  common-battery  switch- 
board for  the  P.M.G.  See  “ Official  Notices  ” December  24th. 

South  Australia. — Telegraph  and  telephone  material  for  the 
P.M.G.  See  “ Official  Notices  ” December  24th, 

Belgium. — February  26th.  The  municipal  authorities 

of  Bree  (Province  of  Limburg)  are  inviting  tenders  for  the  establish- 
ment of  a central  electric  lighting  station  in  the  town. 

Belfast. — January  10th.  One  1,500-kw.  continuous 

current  turbo-generator  and  condensing  plant  for  the  Corporation. 
See  “Official  Notices”  December  10th. 

Bridlington. — January  1st.  300-kw.  steam  dynamo  for 

the  Corporation.  See  “ Official  Notices  ” December  10th. 

Brighton. — January  10th.  One  3,000-kw.  three-phase 

turbo-alternator,  with  condensing  plant,  &e. ; one  1,300-h.p. 
8,000-volt  three-phase  induction  motor;  one  300-kw.  induction 
motor-driven  balancing  set ; high-tension  switchgear,  &c.,  for  the 
Council’s  North  Boad  sub-station.  See  “ Official  Notices  ” 
December  24th. 

Birmingham. — February  1st.  Stores  for  the  Tramways 

Department.  See  “ Official  Notices  ” to-day. 

Dublin. — January  14th.  Electric  lighting  scheme  for 
the  new  Crooksling  Sanatorium  of  the  Dublin  Jbint  Hospital  Board. 
Patrick  Nally,  Clerk  to  the  Board,  Municipal  Buildings,  Cork  Hill, 
Dublin. 

Eccles. — January  15th.  150-kw.  steam  engine  and 

d.c.  dynamo  for  the  Corporation  electricity  undertaking.  See 
“ Official  Notices  ” December  24th. 

Erith. — January  10th.  High-tension  three-phase  alter- 
nating-current switchboard  for  the  U.D.C.  See  “ Official  Notices  ” 
December  24th. 

Italy. — January  11th.  The  Ministry  of  Marine  invites 
tenders  for  the  supply  of  electric  lamps  and  lampholders.  The 
upset  price  is  put  at  150,000  lire  (£6,000),  and  10  per  cent,  of  this 
sum  will  be  required  as  a deposit  to  qualify  any  tender.  Tenders 
to  the  “ Ministerio  della  Marina,”  Rome. 

London. — I.E.E. — January  10th.  The  Council  of  the 
Institution  of  Electrical  Engineers  is  inviting  tenders  for  the 
interior  wiring  and  fittings  for  lighting  and  power  at  its  new 
premises.  See  “ Official  Notices  ” December  24th. 

Woolwich. — The  Electricity  Committee-  is  about  to  invite 
tenders  for  a year’s  cable  supplies,  based  on  the  variations  in  the 
copper  and  lead  market. 


CLOSED. 

Cleckheaton. — The  U.D.C.  has  accepted  the  tender  of 

Messrs.  Siemens  Bros.  & Co.,  Ltd.,  for  cable. 

I\  i n gston -oil -Tli  ames. — The  ( 'ouncil  has  placed  an  order 

with  Messrs.  Haydn  Harrison  & Co.  for  30  Croydon  type  fittings  for 
street  lighting,  at  £1  10s.  each. 

London. — Soi  thwark. — The  B.C.  has  placed  an  order 

with  Messrs.  Sanders,  Rehders  & Co.,  Ltd.,  to  supply  a “ Sarco  ” 
combustion  recorder  for  use  at  the  electric  light  station,  at  £34  10s. 
The  tender  of  Messrs.  Alfred  Blackmore  & Co.,  for  the  supply  of 
6,000  tons  of  Griff  or  Kingsbury  peas,  at  lls.  4d.  per  ton  delivered 
at  the  Electricity  Works,  Penrose  Street,  was  accepted. 

Messrs.  A.  W.  Penrose  & Co.,  Ltd.,  have  received  the  contract 
from  Messrs.  Wallis-Jones  & Dent  for  the  lighting  installation  at 
the  Holborn  Hall  and  Book  Room,  which  was  till  recently  the 
Holborn  Town  Hall. 

Maidstone. — The  Klecbricity  Committee  has  accepted  the 

tender  of  Messrs.  Cory  & Son,  Ltd,,  for  Scotch  screened  washed  pfeas 
cdal  up  to  August  31st,  1910,  at  10s.  lid.  per  ton. 


Southend-on-Sea. — The  T.C.  has  accepted  the  following 

tenders : — 

I he  British  Thoroson-Honston  Co.,  Ltd.,  London. — Ki^ht  traction  motor 
with  gear  and  gear  cases,  .£582. 

Messrs.  Sidney  Stone  & Co.,  Ltd.,  London. — Steel  tires  for  tramcar  wheels 
£1  3s.  each. 

Wallasey. — The  U.D.C.  has  given  an  order  for  10  electri 
tramcars,  of  the  patent  Brush  long-base  track  type,  to  the  Brush 
Electrical  Engineering  Co.,  Ltd. 

Swansea. — The  T.C.  has  accepted  the  tender  of  Glas- 

brook  Bros,  for  the  annual  supply  of  Garngoch  coal  to  the  elec- 
tricity works,  at  9s.  per  ton.  / 


FORTHCOMING  EVENTS. 


Royal  Institution.— Lectures  on  “Modern  Electricity,”  by  Mr.  W.  Duddell. 
Saturday,  January  1st,  “ Riintgcn  Rays”  j Tuesday,  January  4tb,  “Genera- 
tion of  Electricity”;  Thursday,  January  6th,  “Electric  Oscillations”: 
Saturday,  January  8th,  “Llectric  Lighting.”  Lectures  at  3 p.m. 

I nstitutlon  of  Electrical  Engineers  (Birmingham  Section). — "Wednesday,  January  5th. 
Meeting  at  7.80  p.m.  At  the  University,  Birmingham. 

Rontgon  Society.-Thursday,  January  6th.  At  8.15  p.m.  At  20,  Hanover  Square, 
W.  Paper  by  Dr.  W.  S.  Lazarus-Barlow. 

Institution  of  Mechanical  Engineers.—  Friday,  January  7th.  At  8 p.m.  Papers  on 
16 , Application  of  the  Pitot  Tube  to  the  Testing  of  Impulse  Water 
Wheels,  by  Mr.  W.  R.  Eckart ; and  “An  Account  of  a Visit  to  the  Power 
Plant  of  the  Ontario  Power  Co.  at  Niagara  Falls,”  by  Mr.  C.  W.  Jordan. 

Electro-Harmonic  Society.— Friday,  January  7th.  At  8 p.m.  At  Holborn 
Restaurant.  Smoking  Concert.  ’ 

Association  of  Enginem-ln-Charge.— Saturday,  January  8th,  Social.  Dance. 


NOTES. 


“ A Little  Nonsense.” — One  of  our  contemporaries 

either  credits  the  trade  and  its  readers  with  remarkable  ignor- 
ance regarding  the  position  bf  electrical  affairs  in  thiB  country,  or 
it  has  on  its  Btaff  one  of  the  most  inexperienced  greenhorns  that 
ever  set  foot  in  Fleet  Street.  Anybody  not  entirely  new  to  our 
industry  knows  that,  compared  with  what  was  happening  a few 
years  ago,  the  number  of  new  electrical  undertakings  on  the  Par- 
liamentary papers  for  consideration  next  Session  ib  very  small 
indeed.  We  gave  a list  of  them  in  onr  issue  of  December  10th, 
page  927,  and  a reference  thereto  will  have  shown  that  they  con- 
sist chiefly  of  unimportant  alterations  in  powers  already  granted, 
extensions  of  supply  areas,  extension  of  time,  transfers  of  provisional 
orders,  financial  re-organisations,  while  only  here  and  there  new 
schemes— trackless  trolley  proposals,  an  electric  railway  and  a few 
lighting  provisional  orders— are  named.  Really,  the  writer  in  onr 
exchange  must  have  been  overwhelmed  with  his  first  glance  through 
the  legal  phraseology  of  the  London  Gazette,  for  he  sees  big  contracts 
indicated  in  every  line.  Mark  what  he  says: — 

“Parliamentary  notices  have  already  been  given  of  a larger 
number  of  Important  Electeical  Undertakings  than  have  ever 
before  been  simultaneously  projected,  and  the  general  outlook  is 
universally  declared  to  be  indicative  of  exceptional  activity  in  all 
branches  of  work. 

“ Competent  authorities  calculate  that  even  if  only  a compara- 
tively small  proportion  of  the  enterprises  already  planned  are 
carried  into  fruition,  a sum  of  upwards  of  £50,000,000  sterling 
would  be  expended  during  the  year  in  the  electrical  trade  alone.” 

For  sheer  unadulterated  nonsense  we  think  this  beats  anything 
we  have  seen  in  an  electrical  paper  for  a long  time.  That  the 
electrical  position  is  improving  we  believe,  as  we  have  already 
said,  but  to  represent  the  state  of  things  as  given  above  is  no  better 
than  the  -method  of  some  others  who  are  always  Bhedding  tears 
and  cannot  even  at  Christmas  time  throw  off  their  miserable  attack 
of  melancholia.  Either  attitude  can  only  do  more  harm  than  good. 
The  merest  tyro  in  electrical  matters  should  know  that  the  Parlia- 
mentary applications  nowadays  are  no  indication  to  the  probable 
business  of  a coming  year.  If  they  were,  then  next  year  would 
be  quite  different  from  what  our  greenhorn  deduces.  When  the 
electrical  industry  of  this  country  was  existing  chiefly  on  public 
electric  lighting  and  tramway  and  tube  railway  enterprises,  the  appli- 
cations to  Parliament  meant  far  more  than  they  do  now,  when  all 
sorts  of  big  work  is  proceeding  for  which  Parliamentary  permission 
is  no  more  necessary  than  is  the  consent  of  the  man  in  the  moon — 
colliery  and  ironworks  electrification,  textile  mill  and  other 
industrial  works  conversion  to  electrical  operation,  installation  work 
and  manufactures  of  all  kinds  for  export,  not  forgetting  plant 
and  mains  additions  to  authorised  and  existing  electric  light  and 
power  undertakings  at  home,  of  which  there  are  more  examples 
advertised  for  tender  lately.  The  centre  of  interest  for  electrical 
industry  is  no  longer  found  in  the  House  of  Commons  Committee 
rooms,  and  if  we  mistake  not,  it  is  unlikely  to  become  so  again 
until  some  other  and  more  or  lees  important  change  or  advance 
takes  place  in  a new  electrical  direction.  Even  when  Parliamentary 
electrical  schemes  filled  London  Gazettes  to  bursting  their  wrappers 
years  ago,  one,  of  course,  had  no  assurance  as  to  the  effect  thereof 
on  the  incoming  year.  How  many  of  them  fell  through,  unable  to 
sufvtve  the  preliminary  stages,  hbw  many  ddsrefls  of  them  were 
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choked  by  investigation,  how  many  more  were  financially  sickly,  or 
were  of  a wild  cat  character ! Even  those  which  did  go  through  in  the 
first  six  months  of  the  year  after  filing,  could  bring  but  small  beneht 
to  the  industry  in  that  particular  year.  And  if  this  wa9  so  then, 
how  much  more  unreliable  is  it  as  a guide  to-day,  when  the  number 
of  public  schemes  is  very  small,  and  their  value  a quite  indefinite 
thing.  To  talk  of  1910  being  a record  year  on  such  evidence  as 
appeared  in  the  Gazette  really  is  nothing  short  of  sheer  clap-trap,  and 
it  would  be  amusing  were  it  not  so  utterly  ridiculous,  that  any 
man  pretending  to  write  even  an  advertisement  about  the  electrical 
industry,  could  produce  such  a statement.  Bat  perhaps  he  was 
indulging  in  a little  bit  of  Christmas  fooling  at  the  expense  of 
the  electrical  trade  ? 

Turkish  Concessions : A Warning-  — When  dis- 
cussing the  probable  openings  for  business  in  Turkey,  in  our 
“ Notes  on  Trade  Abroad,”  we  dwelt  upon  the  necessity  for  treading 
warily  in  this  field.  We  now  observe  in  the  Times  that  the  Board 
of  Trade  has  issued  a warning  which  is  of  interest  to  those  who  may 
propose  to  visit  Constantinople  with  a view  to  transacting  business 
with,  or  obtaining  concessions  from,  the  Turkish  Government.  An 
intimation  has  been  received  through  the  Foreign  Office  from  that 
Government  conveying  a warning  against  unscrupulous  persons  who, 
under  pretext  of  acting  as  intermediaries  between  them  and  the 
Government  Departments,  merely  seek  to  take  advantage  of  their 
ignorance  of  the  country  and  its  conditions.  As  these  persons  enjoy 
no  credit  with  the  Turkish  Government.,  their  services  are  value- 
less. The  Turkish  Government  accordingly  advise  all  foreigners 
wishing  to  transact  business  with  them  to  communicate  direct  with 
the  competent  departments,  which  are  always  ready  to  supply  any 
information  required  and  to  accord  all  necessary  facilities. 

Institution  and  Lecture  Notes.— Electrical  Con- 
tractors’ Association  (London).— On  Thursday,  December  9th, 
Mr.  S.  H.  Webb  read  a paper  before  the  Association,  on  “ Regis- 
tration and  Authorisation,”  in  which  he  pointed  out  the  difficulty 
of  obtaining  thoroughly  satisfactory  all-round  workmen,  and 
advocated  a return  to  the  apprenticeship  system  ; he  laid  stress  on 
the  importance  of  retaining  control  over  the  apprentice  until  he 
attained  the  age  of  21,  in  order  to  secure  to  him  the  advantage 
of  subjection  to  discipline.  His  own  firm  required  apprentices  to 
attend  evening  daises  during  their  period  of  service,  and  claimed 
that  the  result  was  an  efficient  workman;  such  men  should  be 
registered  by  the  Association.  Good  workmen  had  to  be  made, 
and  emplovers  mu3t  be  prepared  to  make  some  sacrifice  to  secure 
the  best  results.  Casual  employment  had  disastrous  effects  on  the 
character  of  a youth.  Mr.  Webb  also  urged  the  need  of  “ authorisa- 
tion” of  employers  by  a recognised  autnority,  with  the  sanction  of 
the  Board  of  Trade,  with  a view  to  maintaining  a certain  amount 
of  control  over  them,  and  preventing  untrained  persons  from 
entering  the  trade.  Such  a system  would  also  secure  to  the  elec- 
trical contractor  freedom  from  illegitimate  competition,  and  would 
ensure  his  obtaining  the  trade  discount  on  materials,  as  in  the 
case  of  the  “ Authorised  Plumbers.” 

Leeds  University  Engineering  Society.  — Mr.  M.  Sykes 
recently  read  a paper  on  “ Economic  Setting  of  Stea,m  Boilers,”  in 
which  he  remarked  upon  the  small  amount  of  attention  paid  to  the 
matter  by  those  who  were  willing  to  pay  the  highest  price  for 
boilers  and  accessories,  but  trusted  the  setting  of  them  to  any 
bricklayer.  Tne  correct  setting  of  boilers  contributed  largely 
towards  their  economy  and  efficiency,  and  also  to  their  longevity, 
and  was,  therefore,  a matter  of  importance.  He  gave  detailed 
particulars  of  the  proper  method  of  boiler  setting. 

University  College,  London. — An  advanced  course  of  lectures 
on  “Tne  Theory  of  the  Propagation  of  Electric  Currents  in  Tele- 
phone Cable3  and  in  Electric  Conductors  ” will  be  delivered  by 
Prof.  J.  A.  Fleming,  F.R.S.,  on  Wednesday  afternoons  at  5 p.m., 
beginning  January  19rh,  1910. 

Birmingham  and  District  Electric  Club.— At  the  annual 
meeting  of  thi9  club  the  report  of  the  committee  stated  that  the 
membership  was  standing  at  a steady  figure,  although,  owing  to 
the  fluctuations  in  the  electrical  trade,  they  were  constantly  losing 
useful  members  who  migrated  to  other  centres  of  industry.  A good 
year's  work  had  been  done,  and  visits  had  been  paid  to  the  steel 
works  of  Messrs.  Alfred  Hickman,  Ltd.,  Bilston,  and  the  Daimler 
Motor  Co.,  Ltd.,  Motor  Works.  Coventry.  The  club  wa9  in  a 
flourishing  financial  condition.  Mr.  G.  V.  Donovan,  M.I.E.E.,  was 
elected  president,  and  Mr.  W.  G.  L.  Riddle  and  Mr.  E.  A.  Morgan 
were  re-elected  hon.  sec.  and  treasurer  respectively. 

Mr.  C:  J.  Stonier,  Corporation  Electricity  Department,  lectured 
to  a large  audience  in  Dundee  on  “ Electricity  and  its  Uses  in  the 
Home.”  The  lecture  is  the  first  of  a series  to  be  delivered  by 
officials  of  the  department. 


The  Constantinople  Telephone  Concession.— Since 

our  “ Correspondence  ” columns  were  clo3ed  the  following  important 
letter  has  reached  us  from  Mr.  Herbert  Laws  Webb: — 

“The  note  in  your  issue  of  December  17th,  page  9H2,  translated 
from  a German  newspaper,  gives  a very  garbled  account  of  the 
method  by  which  the  decision  with  respect  to  the  Constantinople 
telephone  concession  was  arrived  at. 

“The  system  followed  by  the  Committee  appointed  by  the 
Minister  of  Finance  to  examine  the  various  tenders  was  correct 
and  fair  in  every  respect.  The  Committee’s  method  was  to  value 
each  proposal  in  the  light  of  each  article  of  the  original  conditions 


(of  which  there  were  47),  and  in  this  way  a valuation  of  each 
tender  was  obtained  which  represented  the  combined  ell  act  ot  the 
various  factors  concerned.  Had  the  Committee  made  the  com- 
petition turn  upon  one  or  two  only  of  the  47  conditions,  then  a 
purely  speculative  proposal,  with  nothing  serious  behind  it,  might 

have  been' accepted.  „ 

" The  critics  of  the  Turkish  Government  on  this  matter  seem  to 

take  the  ground  that  the  idea  of  providing  Constantinople  with  a 
telephone  service  was  got  up  with  the  object,  of  making  a business 
for  some  group  of  bankers  and  manufacturers,  whereas  the 
Turkish  Government  not  unnaturally  wish  to  ensure  the  best 
telephone  equipment  possible  and  the  best  telephone  service 
possible  for  the  capital.  Consequently,  the  proposal  which  ottered 
the  greatest  guarantees  of  efficient  equipment  and  efficient  service 
naturally  appealed  most  forcibly  to  the  Government  and  was 
bound  to  be  rated  first  in  any  fair  and  equitable  system  of 

valuation.  , , 

“ The  facta  are  all  incorrectly  stated  by  the  correspondent  of  the 
German  newspaper  from  which  your  note  is  quoted.  The  proposal 
ot  the  East  European  Telegraph  Co.  (a  small  company  operating  a 
200-mile  cable  between  Constantinople  and  Constanza,  and  having 
no  telephone  experience  at  all)  was  not  rated  superior  to  mine  in  any 
respect,  and  in  its  rating  by  the  Committee  it  received  more  than 
double  the  number  of  bad  marks  allotted  to  the  tender  of  the  Anglo- 
Franco- American  group.  . .,  . . . , 

“ After  the  classification  of  the  various  tenders  by  the  technical 
Committee— a work  which  occupied  five  weeks  and  was  most  care- 
fully and  systematically  done— the  only  changes  proposed  by  the 
Committee  were  modifications  of  my  proposal,  not,  as  suggested  by 
the  German  correspondent,  of  the  original  conditions.  These 
modifications  have  been  discussed  in  the  course  of  the  preparation 
of  the  final  agreement,  which  contains  various  new  articles  favour- 
able to  the  Turkish  Government. 

« it  is  unfortunate  that  the  unsuccessful  bidders  for  the  con- 
cession should  have  inspired  the  reports  sent  to  the  German  Press 
from  Constantinople,  for  the  result  is  to  mislead  honest  public 
opinion  in  Germany.  But  disappointment  over  a business  failure, 
however  keeu,  hardly  justifies  bringing  charges  of  irregular  methods 
against  a Government  department.  . 

“According  to  my  experience,  the  methods  of  the  Turkish 
Ministry  of  Finance  are  above  reproach,  and  the  result  of  the  tele- 
phone competition  has  been  the  choice  of  the  tender  which  was 
the  best  from  every  point  of  view— technical,  financial,  and 

administrative.  „ _ „ 

“ Herbert  Laws  Webb. 


The  Extinction  of  a Spark.— 

The  strings  of  my  mystical  lyre 
Are  riven  with  sorrow  and  mute  : 

So  I’ve  thrown  the  old  thing  in  the  fire, 

And  my  “ Swan  ” must  be  mourner  depute. 

’Twill  tell  you  the  terrible  tale 
Of  Septimus  W.  Bragg  ; 

A man,  who,  apparently  hale, 

Was,  alas,  an  incurable  wag. 

As  the  reader  has  probably  guessed, 

This  gentleman  lived  in  the  States  ; 

Where  practical  joking’s  the  test 
Of  a citizen’s  humorous  “ traits.” 

One  evening  he’d  supped  and  he’d  sipped 
Not  wisely  and  rather  too  well, 

And  sine-waving  homewards  he  tripped 
On  the  beams  of  an  arc  lamp  and  fell. 


An  arm  round  the  standard,  he  sat 
Determined  no  further  to  roam, 

Till  the  pavement  developed  a “ flat  ” 
Whereon  he  could  short-circuit  “ ohm.” 


A cigar  was  soon  stuck  in  his  “ phase,” 

But  lights  for  it  " lagging,”  he  “ surged  ” 
In' vain  ; till  his  rotary  gaze 

Synchronised  with  the  arc  lamp  and  urged 


Him  to  foolishly  lower  the  gear 
And  light  his  cigar  at  the  arc. 

Which  he  did  1 . . . The  verdict  was  clear  : 

" A series  lamp  earthed  by  a Spark  1 ” — H.  R.  T. 


Foreign  Markets  and  their  Problems.— We  have 

received  the  following  communication  from  a writer  interested  in 
the  commercial  side  of  the  industry.  Those  who  have  followed 
the  various  points  that  we  have  endeavoured  to  bring  out  in  “ Notes 
on  Trade  Abroad,”  will  observe  that  the  writer  confirms  a good 
deal  that  we  have  already  said : — ...  . 

« of  late  there  has  been  much  discussion,  in  view  of  increased 
foreign  competition,  as  to  whether  the  methods  of  the  British 
manufacturer  are  as  up  to  date  as  they  might  be.  To  electrical 
manufacturers  this  especially  applies,  since  the  natural  trend  of 
affairs  is  such  that  the  foreign  and  colonial  work  should  be  of  even 
more  value  to  them  than  the  home  business  itself.  Nor  is  there  any 
reason,  we  submit,  why  this  should  not  be  ifo,  if  the  proper  ways 
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and  means  of  securing  it  are  adopted.  We  are  quite  aware  that 
there  are  many  firms  which  cannot  be  reproached  with  laxity  in 
this  line,  yet  it  may  be  well  again  to  mention  one  or  two  of  the  said 
ways  and  means  for  the  benefit  for  those  which  are  not  yet  in  line 
with  the  times. 

“Bith  the  lay  Press  and  the  technical  papers  constantly  bear 
testimony  that  we  fail  largely  because  of  the  other  man  being  on 
the  spot.  It  was  stated  the  other  day  that  foreign  merchants  abroad, 
in  our  Colonies,  would  often  order  British  goods  because  of  their 
superiority,  and  so  the  agents  of  our  rivals  who  work  those  markets 
were  obliged  to  quote  for  British  goods.  We  are  sure,  however,  that 
it  would  be  more  easy  to  obtain  such  orders  if  the  travellers  were 
British.  Co-operation  might,  if  properly  arranged,  provide  a solution 
to  the  first  question — that  of  cost.  Several  firms  in  different  lines 
of  the  electrical  industry  might  put  their  heads  together  and  secure 
a suitable  man  for  a certain  ground,  as  yet  outsidethe  scope  of  their 
respective  businesses.  Some  preliminary  training  in  the  language 
might  be  necessary,  but  that  should  not  be  insurmountable,  and  it  is 
only  reasonable  to  suppose  that  he  would  soon  repay  them  for  the 
outlay,  and  that  new  business  would  accrue. 

“ Another  difficulty  which  often  exists  is  the  custom  of  demanding 
long  credit,  and  this  is  in  itself  no  small  obstacle  to  international 
business  relations.  If  it  is  considered,  however,  that  many  firms 
in  the  home  business  regularly  take  three  or  four  months  to  pay 
their  monthly  accounts,  and,  further,  that  in  the  case  of  distant 
markets  like  Australia,  from  4J  to  6 months’  credit  is  inevitable, 
the  chances  are  that  it  will  be  found  better  to  allow  the  required 
term  rather  than  forego  the  business  altogether.  A comnromise 
might  also  be  effected  by  stipulating  part  payment  on  dispatch 
against  documents,  the  balance  to  follow  at  a stated  date  some 
months  later.  Where  deposits  are  required  with  tenders,  these  are 
sometimes  retained  for  some  time,  and  tenders  should  provide  for 
interest  on  such  deposit,  which  often  amounts  to  a consideration. 
In  some  cases  the  deposit  is  not  returned  in  full,  owing  to  heavy 
charges  for  exchange  fees. 

“ The  home  correspondence  department  is  another  item  which 
should  not  be  omitted.  In  the  cotton  trade  foreign  correspondents 
are  largely  used,  with  the  result  that  business  is  much  facilitated. 
The  general  practice  on  the  Continent,  outside  Germany,  s'ems  to 
indicate  that  French  is  most  used  in  business  circles  for  foreign 
correspondence.  German  predominates  in  Scandinavia,  in  the 
same  way  as  r>panish  does  in  South  America.  A home  firm  receives 
a letter  from  Russia,  written  in  French.  The  reply  is  written  in 
English,  and  the  chances  are  ten  to  one  that  if  the  negotiations 
break  down  this  is  due  to  the  fact  that  the  other  man  does  not 
understand  English.  It  is  just  as  easy  to  send  him  a 
letter  in  hi3  language,  and  further  to  convert  for  him 
our  standards  of  coinage,  weight  and  measurements,  as  to  send  the 
whole  thing  in  English,  and  the  result  is  eminently  more  satis- 
factory to  both  patties.  If  it  is  possible  for  the  cotton  people  to 
find  foreign  correspondents,  who  need  not  necessarily  be  other  than 
Britishers,  then  electrical  manufacturers  can  do  it,  but  we  do  not 
recommend  the  methods  now  used  by  some  firms  in  the  cotton 
industry,  who  employ  what  are  called  ‘ volunteers  ’ as  correspondents. 
Such  men  will  work  for  six  or  12  months  for  nothing  merely 
to  get  experience  in  the  business  prior  to  setting  up  for  them- 
selves.” 

Tramway  Club  Meeting. — Sunderland  district'  tram- 

waymen  held  a meeting  in  their  club  room  on  Sunday,  December 
19th  (Chief  Inipector  Craggs  presiding),  at  which  recreation  club 
matters  were  first  dealt  with.  Tfie  hon.  secretary  (Mr.  J. 
Richardson)  in  his  annual  report  showed  receipts  amounting  to 
£83  16s.  and  expenditure  of  £80  12?.,  leaving  a balance  of  £3  4s.  at 
bank.  Mr.  Richardson  was  again  appointed  secretary. 

A meeting  of  the  sick  club  members  then  took  place,  at  which 
Hon.  Secretary  C.  Watson  presented  his  report  for  the  past  year, 
showing  an  income  of  £63  17s.  and  sick  relief  pay  £29  17s.,  leaving 
a.  balance  of  £34.  It  was  decided  to  carry  forward  £6  15s.,  and  to 
declare  a dividend  of  13s.  per  member.  The  president  stated  that 
all  the  men  in  the  traffic  department  were  now  members  of  the  sick 
club,  and  more  men  from  other  departments  were  joining.  A 
Committee  was  then  elected.  Mr.  Craggs  was  elected  president 
and  Mr.  Watson  secretary. 

Conciliation. — According  to  an  announcement  made  by 

the  Metropolitan  Railway  Co.  to  the  daily  Press,  as  a result  of 
meetings  of  the  Sectional  Conciliation  Boards,  formed  a short 
time  ago  under  the  scheme  agreed  to  with  tl  e Board  of  Trade, 
satisfactory  settlements  have  been  arrived  at  with  the  whole  of  the 
company’s  employ  in  the  traffi ' department  and  also  in  the 
permanent  way  department.  The  altered  conditions  of  service, 
&c.,  come  into  effect  this  month,  and  the  settlement  covers  the 
period  up  to  the  end  of  1913. 


OUR  PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Eleotbioal  Review  posted  as  to  their  movements. 


Ventral  Station  Officiate. — The  marriage  took  place 

on  December  2.3rd  of  Mr.  J.  R.  Parkinson,  engineer  to  the  New- 
laBtle-Emlyn  and  District  Electric  Supply  Co.,  Ltd.,  to  JJiBB  S.  A. 
Jenkins,  of  Waunraarlog,  NewcaBtle-Emlyn. 


Tramway  Officials. — Mr.  J.  Graham,  of  Brisbane 

has  been  appointed,  from  among  21  applicants,  general  manager  of 
the  Rockhampton  Corporation  Tramways,  Queensland.  He  went 
out  from  Leicester  in  October,  1908,  since  when  he  had  been  in 
the  service  of  the  Brisbane  Electric  Light  Co.,  and  the  Brisbane 
Tramway  Co.,  and  of  the  Toowoomba  Electrical  Co.,  drawing  up 
for  the  last-named  a report  for  a Toowoomba  tramway  system 
Prior  to  going  out  to  Australia  Mr.  Graham  had  had  12  yearg 
experience  in  connection  with  the  Sheffield  and  Leicester  Corpora 
tion  tramways. 

Mr.  Frank  Hinohclifpe,  an  inspector  of  the  Salford  Corpora 
tion  tramways,  was,  on  the  24th  inst.,  presented  with  a gold  watch 
and  a sum  of  money  for  the  services  he  rendered  to  the  Prestwich 
police  in  the  arrest  of  two  men.  The  presentation  was  made  by 
Supt.  Keys  on  behalf  of  the  members  of  the  Manchester  Division 
of  the  Lancs.  County  Constabulary.  Mr.  Hinchcliffe  had  a severe 
struggle  with  the  prisoner  on  a car,  and  but  for  him,  said  Supt 
Keys,  no  arrest  would  have  been  made. 

General. — From  the  25th  inst.  the  title  of  the  firm  of 

Lacey,  Sillar  & Leigh  will  be  Lacev  & Sillab,  the  junior  partner 
of  the  firm,  Mr.  F.  A.  C.  Leigh,  having  accepted  the  appointment 
of  chief  electrical  engineer  to  the  London  and  North-Western 
Railway  Co. 

Obituary. — Dr.  Shelford  Bidwell,  F.R.S. — The 
death  occurred  on 'December  18th  of  Dr.  Shelford  Bidwell,  in  his 
62nd  year.  Some  35  years  ago  he  was  called  to  the  Bar,  but  his 
beat  was  scientific  research,  and  he  became  an  F.R.S.  in  1886,  an 
M.I.E.E.,  and  was  twice  president  of  the  Physical  Society.  In 
reviewing  his  career  the  Times  writes  as  follows One  of  the 
first  questions  that  engaged  his  attention  was  that  of  the  change 
caused  in  the  electrical  resistance  of  selenium  by  light.  This 
phenomenon  had  been  noticed  by  Willoughby  Smith  in  1873  and 
had  been  studied  by  various  other  investigators,  but  Bidwell  was 
the  first,  in  4881,  to  utilise  this  curious  property  of  the  Bubstance 
for  a purpose  to  which  others  have  subsequently  applied  it  with 
more  or  less  success  —the  electrical  transmission  of  pictures  to  a 
distance.  A few  years  later  he  was  working  at  various  questions 
connected  with  magnetic  actio  d,  such  as  the  changes  produced  by 
magnetisation  on  the  dimensions  of  rods  and  rings  of  iron  and  other 
metals,  and  later  still  at  problems  of  physiological  optics.” 

Mr.  A.  A.  Whitlock  —We  regret  to  learn  of  the  death,  on  the 
26fch  inst.,  at  4,  Rossdale  Road,  Putney,  of  Mr.  A.  A.  Whitlock 
who  was  for  11  years  resident  engineer  at  the  County  of  London 
Electric  Supply  Co.’s  Wandsworth  station,  and  previously  resident 
engineer  of  the  Dover  electric  supply  undertaking. 

Mr.  W.  H.  Whitworth.— The  death  has  occurred  of  Mr.  Wm. 
Henry  Whitworth,  manager  of  the  Liverpool  branch  of  the  India- 
Rubber,  Gutta-Percha  and  Telegraph  Works  Co.,  Ltd.,  ol 
Silvertown. 


NEW  COMPANIES  REGISTERED. 


Almniniutn  Corporation,  Ltd.  (106,421).— This  company  was 

registered  on  December  14th,  with  a capital  of  £450,000  in  5,000  participating 
shares  of  Is.  each  and  149,750  preferred  and  300,000  ordinary  shares  of  £1  each 
to  acquire  certain  freehold  lands,  water  rights  and  properties  referred  to  in  an 
agreement  with  the  Aluminium  Corporation,  Ltd.  (incorporated  in  1907)  and  R. 
Lawson  and  A,  H.  Gibson,  the  liquidator  thereof,  and  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  aluminium,  eleotricians,  engineers, 
machinists,  fitters,  &c.  The  subscribers  (with  one  share  each)  are:— A.  h! 
Elliott,  6,  Winterbrook  Street,  Berne  Hill,  S.E.,  accountant ; A.  Harbert  48' 
Selby  Road,  Anerley,  8.E.,  accountant ; G.  Wilson,  214,  Victoria  Road,  Alexandra 
Park,  N.,  clerk  ; W.  L.  Waite,  28,  Wallingiord  Avenue,  North  Kensington,  W. 
clerk;  W.  Newbert,  123,  First  Avenue,  Manor  Park,  cashier;  VV.  Moir  60’ 
Broomwood  Road,  Clapham,  8.W.,  clerk  ; G.  C.  Pullman,  St.  Helens! 
Hampton  Wick,  articled  clerk.  Minimum  cash  subscription,  seven  shares. 
The  number  of  directors  is  not  to  be  less  than  four  or  more  than  seven  ; 
the  first  are  S.  G.  Bibby,  Dashwood  House,  New  Broad  Street,  E.C.  ■ K m’ 
Clark,  Sudbourne  Hall,  Orford,  Suffolk  ; E.  Manville,  St.  Stephen’s  House' 
Victoria  Embankment,  8.W.  ; W.  C.  Stennett,  116,  Victoria  Street,  S.W.  • 
and  W.  Williamson- Wylie,  Vulcan  Works,  Johnstone,  N.B.  No  qualification 
necessary  for  first  directors  ; of  other  directors,  £500  ; remuneration,  £100  each 
per  annum  (chairman,  £150)  and  a share  in  the  profits.  Registered  office  34 
Old  Broad  Street,  E.C.  ’ ' 


Compagnie  Generate  Electrique  <le  la  Champagne,  Ltd. 

(106,408).— This  company  was  registered  on  December  13th,  with  a capital  of 
£80,000  in  £4  shares,  to  install  and  exploit  works  for  the  distribution  of  electrio 
power  in  the  Valley  of  Guippe,  Rheims,  and  in  Aisne.  Ardennes,  Marne,  all  in 
France,  and  elsewhere,  to  build  works  and  lines  of  transport  in  the  department 
of  Marne  and  the  bordering  departments,  for  the  production,  transportation 
and  distribution  of  electric  power.  The  subscribers  (with  one  share  each)  are- 
— J.  C.  Bomine,  1,  Broad  Street  Place,  E.C,,  financial  agent;  M.  W.  Prentis, 
11,  Broadhurst  Gardens,  Hampstead,  N.W.,  gentleman  ; R.  B.  M.  Wilkins  21 
Therapia  Road,  East  Dulwich,  S.E.,  gentleman  ; A.  O.  Warren,  2,  Broad 
Street  Place,  E.C.,  gentleman  ; F.  C.  Sanders,  1,  Broad  Street  Place,  E.C. 
clerk;  H.  Bowden,  1,  Broad  8treet  Place,  E.C.,  secretary;  K.  Pilkington,  if, 
Fetter  Lane,  E.C.,  gentlemaD.  Minimum  cash  subscription  seven  shares.  The' 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five  : the  first  are 
J.  Bouchet  and  H.  Laroort  (managing  director),  and  others  (if  any),  to  be 
appointed  by  the  subscribers ; remuneration  of  managing  director,  £240  per 
annum;  of  ohairman,  £150 ; of  others,  £100  each  per  annum.  Registered 
office,  1,  Broad  Street  Place,  E.C. 

Electro-Metallurgical  Syndicate,  Ltd.  (106,503).— This  com- 
pany was  registered  on  December  17th  with  a capital  of  £1,260  in  2s.  6d.  shares 
to  acquire  certain  options  to  work  and  exploit  patents,  to  acquire  land  and  call 
for  electrical  power,  to  adopt  an  agreement  with  C.  J.  Head  and  W.  D.  Rook, 
and  to  carry  on  either  in  connection  with  the  above  options  or  otherwise  the 
business  of  manufacturersof  ferro  chrome  or  other  alloys,  &o.  The  subscribers 
(with  one  share  each)  are:— W.  D.  Rock,  02,  Leadenhall  8treet,  E.C.,  engineer; 
H.  8.  Gain,  42,  Lowth  Road,  Camberwell,  8.E.,  clerk;  H.  J.  Rayment  42, 
Chauoer  Road,  Herne  Hill,  8.E.,  clerk  ; A.  E.  Davis,  19.  Park  Road,  8pencer 
Road,  New  Wandsworth,  S.W.,  shorthand  writer;  W.  R.  Chambers, 262,  Albanv 
Road,  Camberwell,  R.E.,  hosier;  F.  H.  Chamberlain,  69,  Prince  George's 
Avenue,  Raynes  Park,  8.W.,  accountant:  Elizabeth  A.  M.  Pratt,  19,  Officers' 
Quarters,  The  Avenue,  Brlxton  Hill,  S.W.,  typist.  Minimum  cash  subsorip. 
non.  £10.  The  first  directors  are  not  named,  Registered  office,  26,  Victorl* 
Street,  Westminster. 
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Electro-Scrip  Sign  Co.,  Ltd.  (106,463). — This  company  was 

registered  on  December  15th,  with  a oapital  ot  £ 1,000  in  £1  shares,  to  acquire 
the  exclusive  rigut  to  manufacture  and  deal  with  a patent  luminous  sign  to  be 
called  the  "Electro-Scrip”  in  the  United  Kingdom  and  British  Dominions. 
The  subscribers  (with  one  share  each)  are  A.  S.  Newmark,  52,  Albemarle 
Road,  Beckenbam,  gentleman ; A.  Rapoport,  84,  Hatton  Garden,  E.C.,  diamond 
merchant.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  three  ; the  first  are  A.  S.  Newmark,  A.  Rapoport  and  E. 
Klaber;  qualification,  £50.  Registered  oflioe,  16,  Holborn  Viaduct,  E.C. 

Lnmlnator  Water  Co.,  Ltd.  (106,460). — This  company  was 
registered  on  December  15th,  with  a capital  of  £25,000  in  £1  shares,  to  carry  on 
the  business  of  electricians,  engineers,  machinists,  fitters,  machinery  manu- 
facturers, &c.  The  subscribers  (with  one  share  each)  are:—  H.  L.  Usborne, 
22,  Austin  Friars,  E.C.,  stockbroker ; W.  F.  Sheridan,  22,  Austin  Friars,  E.C., 
stockbroker.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ; the  subscribers  are  to  appoint  the  first.  Registered  by 
Mayo,  Elder  & Co.,  10,  Draper's  Gardens,  E.C. 

Hilo  Ignition,  Ltd.  (106,608). — This  company  was  registered 
on  December  17th,  with  a capital  of  £50,000  in  £1  shares,  to  acquire  certain 
inventions  relating  to  a system  of  ignition  for  internal  combustion  engines 
known  as  the  "Hilo”  ignition,  and  to  carry  on  the  business  of 
manufacturers  of,  and  dealers  in,  ignition  devices,  magnetos,  electrical 
appliances,  motors,  cars,  aeroplanes,  accessories,  &c.  The  subscribers  (with 
one  share  each)  are : — C.  Leachman,  Caversham  Dodge,  Barnes,  S.W.,  paper 
maker ; A.  J.  Postans,  Sym  Park  Cottage^  Brentford,  engineer.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  two  or  more  than  seven  ; 
the  first  are  C.  Leachmau,  J.  M.  Postans  and  W.  Frost;  qualification,  £1 ; 
remuneration,  £450  per  annum,  divisible.  Registered  office,  17,  Fenchuroh 
Street,  E.C. 

Broughton  Machinery  Co.,  Ltd.  (106,481).— This  company 

was  registered  on  December  16th,  with  a capital  of  £1,000  in  £1  shares,  to 
take  over  the  business  of  a dealer  in  electrical  and  mechanical  machinery 
carried  on  by  Martha  E.  Mercier,  at  291,  Bury  New  Road,  Broughton,  as 
the  Electrical  and  Engineering  Stores.  The  subscribers  (with  one  share  each) 
are:— A.  O.  Walker,  Trevelyan  Buildings,  Corporation  Street,  Manchester, 
electrical  engineer;  C.  L.  Turner,  49,  Deansgate,  Manchester,  consulting 
engineer.  Private  company  ; the  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five ; the  first  are  C.  L.  Turner  and  8.  W.  Robinson ; 
qualification,  £5 ; remuneration,  £50  per  annum,  divisible.  Table  “ A ” mainly 
applies.  Directors’  borrowing  powers  restricted  to  the  amount  of  the  sub- 
scribed share  capital.  Registered  by  Jordan  & Sons,  Ltd.,  116-117,  Chancery 
Lane,  W.C. 

$ filer’s  Patents,  Ltd.  (106,441).— This  company  was  registered 
on  December  14tb,  with  a capital  of  £1,090  in  £1  shares  (500  preferred  ordinary 
and  500  ordinary),  to  carry  on  the  businesn  of  electrical  engineers,  electricians, 
water,  gas  and  consulting  engineers,  aeroplane,  flying  machine, engine  and  motor 
manufactnrers,  tube  makers,  wiie  drawers,  motor-ear,  cycle  and  carriage 
builders,  workers  in  rubber  and  other  materials,  &c.  The  subscribers  (with  one 
share  each)  are  :—F.  Buter,  16,  Percy  Street,  W.,  electrical  engineer ; J.  W. 
Stephens,  16,  Percy  Street,  W.,  electrical  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  seven  ; the  first 
are  F.  Suter  and  J.  W.  Stephens  ; remuneration  of  managing  director  not  to 
exceed  £1.000  per  annum.  Registered  by  H.  A.  Scott,  53-4,  Chancery 
Lane,  W.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Bryant  Trading  Syndicate,  Ltd.  (67,051). — Memorandum  of 

deposit  of  title  deeds,  dated  November  lfth,  1909,  to  secure  £5,000  and  a bonus 
of  £500,  charged  on  certain  freehold  hereditaments  in  State  of  Missouri,  U.S.A., 
comprised  in  Cedar  Gap  Title  Deed.  Holder: — W.  Jaggard,  Cornliill,  Bury 
St.  Edmunds,  and  H.  S.  Golding,  Newmarket. 

Small  Power  Dynamo  aud  Motor  Co.,  Ltd.  (103.094). — Charge 
dated  November  22nd,  1909,  to  secure  all  moneys,  not  exceeding  £300,  for 
which  the  mortgagee  as  guarantor  may  become  liable.  Property  charged  : The 
company's  undertaking  and  property,  present  and  future.  Holder : W.  T. 
Wood,  Clarence  Buildings,  2,  Booth  Street,  Manchester. 

Church  Stretton  Electric  Supply  Co.,  Ltd.  (80,857). — 

Charge  dated  December  1st,  1909.  to  secure  £215.  Property  charged  : Certain 
lands,  hereditaments  and  premises.  Holder  : E.  Bond,  43,  Thurloe  Square, 
S.W. 

KdisoH  and  Swan  United  Electric  Light  Co.,  Ltd. 

— (18,904). — Trust  deed  dated  November  25th,  1909  (supplemental  to  trust  deed 
dated  June  19th,  lUOOi,  to  secure  £100,000  ranking,  pari  pi i»tu,  with  outstanding 
stock  secured  by  principal  deed.  Property  charged  : Certain  assets.  Trustees  : 
London  Trust  Co.,  Ltd.,  37,  Lombard  Stieet,  E.C. 

Hlndhead  and  District  Electric  Light  Co.,  Ltd.  (75,361)  — 

Particulars  of  debentures  to  secure  not  more  than  one-third  of  the  share 
capital,  created  October  6th,  1909,  filed  pursuant  to  Sec.  93  (3J  of  the  Com- 
panies’ (Consolidation!  Act,  1903,  the  amount  of  the  present  issue  being  £5,000. 
Property  charged:  The  company’s  undertaking  and  property,  present  and 

future,  including  uncalled  capital.  No  trustees. 

Consolidated  Electric  Works  and  Appliances,  Ltd. 

(101,022).— Issue  on  December  6th  of  £300  debentures,  part  of  series  created 
January  12tb,  1909,  to  secure  £2.500,  charged  on  the  company’s  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  No  trustees. 
Previously  issued  of  same  series  : £2,200. 

Amazon  Telegraph  Co.,  Ltd,  (44,532).— Particulars  of  £300,000 
debentures  created  November  16tb,  and  secured  by  trust-deed  dated  December 
7tb,  1909,  filed  pursuant  to  Sec.  93(3)  of  the  Companies’  (Consolidation)  Act, 
19(W.  the  whole  amount  being  now  issued.  Property  charged  : The  company’s 
undertaking  and  property,  present  and  future,  including  uncalled  capital,  but 
excluding  an  annoal  subvention  of  £17,125  from  the  Brazilian  Government, 
except  so  far  as  the  company  can,  under  the  terms  of  its  concessions,  charge 
the  same.  Trustees:  air.  Wm.  Cutbbert  Quilter,  Bart.,  11,  Great  Swan  Alley, 
E.C.,  and  Capt.  C.  8.  Schreiber,  Marlesford  Hall,  Wickham  Market. 

Martont’ri  Wireless  Telegraph  CoM  Ltd.  (53,403).— A memo- 
randum of  satisfaction  to  the  extent  of  £500  on  December  1st,  1909,  of  mortgage 
dated  September  30tb,  1908,  securing  £1,465  15s.,  has  been  filed. 

Paignton  Electric  Light  and  Power  Co  , Ltd.  (98,437).— Par- 
ticulars of  £5,000  debentures  created  October  I5th,  1909,  filed  pursuant  to  Sec.  93 
(8)  of  the  Companies’  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  £900.  Property  charged:  The  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  No  trustees. 

(Jharing  Cross,  West  End  and  city  Electricity  Supply  Co., 

Ltd.  (24,122).— Trust  deed  dated  December  9th,  1909  (supplemental  to  trust 
deed  of  March  31st,  1908),  to  secure  £50,000  debenture  stock  (ranking  pari  patfu 
with  the  £600.000  covered  by  the  principal  deedi.  Property  charged:  As  per 
principal  deed.  Holders:  Union  of  London  arid  Smiths’  Bank. 

Hove  and  Worthing  Electric  Tramways  Co.,  Ltd.  (80,239). — 

This  company's  annual  return  was  filed  on  November  26th,  when  9 shares  had 
been  taken  np  ont  of  a nominal  capital  of  £100,000  in  £5  shares.  £45  has  been 
paid.  Mortgages  and  charges  : Nil. 


Nalder  Bros.  & Thompson,  Ltd.  (62,214).— This  company’s 

annual  return,  made  up  to  November  12th,  shows  8,256  preference  and  11,125 
ordinary  shares  taken  up  out  of  a nominal  capital  of  £22,5i0  in  £1  shares  (10,001) 
preference  and  12,500  ordinary).  £9,381  has  been  paid,  and  £10,000  is  considered 
as  paid.  Mortgages  and  charges : Nil. 

Mnnsileld  and  District  Tramways,  Ltd.  (91,130). — This  com- 
pany's annual  return  was  filed  on  November  30th,  when  60,000  preference  and 
27,836  ordinary  shares  had  been  taken  up  out  ot  a nominal  capital  of  £(80,000 
in  £1  shares  (80,000  preference  and  50,000  ordinary).  £48,611  has  been  paid,  and 
£44,225  is  considered  as  paid.  Mortgages  and  charges  : £70,000. 

McKenzie,  Holland  & Westinghonse  Power  Signal  Co., 

Ltd.  (94,747).— This  company's  annual  return  was  filed  on  November  19th,  when 
the  entire  oapital  of  £20,000  in  £T  shares  had  been  taken  up.  4s.  per  shave  has 
been  called  up,  and  £1,000  has  been  paid.  Mortgages  and  charges  : Nil. 


CITY  NOTES. 


The  Schuckert  Gesellschaft. 

The  directors  of  the  Elektrizitiits  Gesellschaft  vorm.  Schuckert 
and  Co.  have  decided,  in  connection  with  the  accounts  for  1908-9, 
to  dissolve  the  guarantee  fund  of  £392,000  which  was  formed  in 
19j2  by  an  appropriation  from  the  legal  reserve  fund  for  the 
purpose  of  obviating  subsequent  losses  through  depredation.  This 
has  been  accomplished  by  re-transferring  £181,600  to  the  reserve 
fund  by  applying  the  balance  of  £210,400  to  the  depreciation  of 
investments  ; and  the  former  in  this  way,  together  with  an  alloca- 
tion of  £10,780  from  the  past  year’s  trading,  becomes  increased  to 
£250,000,  or  the  equivalent  of  10  per  cent,  of  the  share  capital. 
The  undernoted  table  indicates  the  principal  points  in  the 
accounts : — 


1908-5).  1907-8. 


Share  capital  ...  ...  ...  £2,500,000 

Bond  „ ...  ...  ...  1,995,000 

Gross  profitB  310,190 

Administrative  expenses  ...  11,915 

Depredation  (general)  provision  2,102 

Depreciation  on  securities  ...  16,564 

Net  profits  ...  ...  ...  226,790 

Dividend...  ...  ...  ...  150,000 

„ per  cent.  ...  ...  6 


£2,500,000 
2,t  65,000 
295,910 
13,238 
1,173 

193,320 

125,000 

5 


The  gross  profits  have  been  derived  from  investments,  lighting 
and  tramway  undertakings  in  the  company's  possession  or  control, 
and  from  securities.  During  the  year  the  electricity  works  and 
tramway  at  Regensburg  were  sold  to  the  local  authorities  at  a profit, 
as  compared  with  the  book  value,  and  the  transaction  will  be 
brought  into  the  accounts  for  the  new  financial  year. 


Siemens-Schnckertwerke. 

The  report  of  the  directors  for  1908-9  states  that  the  year  stood 
under  the  influences  of  the  depression  which  burdened  trade  and 
industry.  It  was  only  due  to  the  progressive  extension  in  the  use 
of  electrical  energy  that  the  company  was  able  to  report  an  increase 
in  the  value  of  the  orders,  a circumstance  which  was  all  the  more 
noteworthy  seeing  that  tae  sale  prices  of  the  majority  of  the  pro- 
ducts further  declined.  The  falling  off  of  profits,  owing  to  the 
depression  in  prices,  was  only  in  part  recouped  by  the  simultaneous 
cheapening  of  raw  materials  and  the  improvement  in  the  working 
equipment.  Apart  from  slight  decreases  at  the  beginning  of  the 
financial  year,  the  employment  in  the  individual  branches  of  heavy 
electrical  engineering  was  uniformly  good.  The  accounts  show  the 
following  figures,  those  for  1907  8 beiDg  added  for  the  purpose  of 
comparison : — 


1908-9. 

1907-8. 

Share  capital 

...  £4,500,000 

£4,500,000 

Bond  capital  ... 

980  000 

990,500 

Gross  profits  ... 

663,970 

, 750,900 

Administrative  expenses 

67,740 

64,720 

Depreciation  provision 

40,780 

133,140 

Net  profits 

513,390 

509,740 

Dividend  

450,000 

450,000 

„ per  cent. ... 

10 

10 

The  share  capital  is  held  to  the  extent  of  £2,252,500  by  the 
Siemens  & Halske  Co.,  and  £2,247,500  by  the  Schuckert  Co.  It 
will  be  observed  from  the  table  that  although  the  gross  profits 
diminished,  the  net  profits  were  greater.  This  is  due  to  the 
reduction  in  the  amount  provided  for  depreciation,  as  the  period 
has  expired  during  which  it  was  necessary  to  set  aside  a minimum 
of  £1'  0,000  per  annum  for  this  purpose,  whilst  at  the  same  time  the 
machine  tools,  machinery  and  heating  and  lighting  installations, 
apart  from  additions  during  the  year,  had  previously  been  written 
down  to  Is. 

The  report  states  that  the  deliveries  of  the  German  and  ex- 
German  works  in  1908  9 compried  52,038  machines,  motors  and 
transformers  of  1.201,170  kw  a»  compared  with  51,857  and 
1,014,225  kw.  respectively  in  1907-8.  It  is  proposed  to  transfer 
manufacturing  gradually  from  Charlottenburg  to  the  Nonnen- 
damm,  and  the  existing  machine  shop  is  being  enlarged  for  this 
purpose.  The  company  developed  mathematical  methods  and 
apparatus  for  the  protection  of  high-tension  installations  against 
excess  pressures,  and  work  was  successfully  carried  out  in  the 
improvement  of  compensated  machines  for  heavy  and  sudden  over- 
loading in  the  ca  e of  rolling  mills  and  ironworks,  winding  engines, 
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shaftventilators  and  pumps,  and  fire-damp-proof  motors  and  appa- 
ratus, together  with  driving  for  the  textile,  paper  and  crane 
industries.  The  large  units  already  constructed  had  been  sur- 
passed during  the  year.  The  output  of  the  automobile  works  found 
a ready  sale.  As  the  proposed  taxation  of  electricity  had  been 
abandoned,  the  company  received  important  orders  from  the 
mining  and  iron  and  steel  industry,  particularly  for  main  winding 
engines  and  heavy  reversing  rolling  mill  trains.  The  erection  of 
“ overland  ” central  stations  both  at  home  and  abroad  had  assumed  a 
noteworthy  extent,  and  was  a source  of  abundant  employment. 
Orders  had  not  been  lacking  for  the  execution  of  new  railways  and 
the  extension  of  existing  lines,  whilst  electrical  working  for  mine 
and  similar  railways  was  gaining  more  ground  and  afforded  good 
employment.  Large  orders  were  received  for  the  Berlin  and 
Schdneberg  elevated  and  underground  railway.  As  the  results  of 
the  main  line  Hamburg-Altona-Blankenese  bad  been  favourable, 
the  Prussian  State  Railway  Administration  had  selected  as  a long- 
distance railway  the  Magdeburg-Bitterfeld-Leipsig-Halle  line,  and, 
as  a beginning,  intended  to  introduce  electric  traction  on  the 
Dessau-Bitterfeld  section,  a substantial  portion  of  the  orders  for 
which  had  been  placed  with  the  company.  The  latter  was  also 
participating  in  the  conversion  of  the  Spiez-Frutigen  line,  which 
represented  the  first  portion  of  the  great  Alpine  line  through  the 
L"tschberg  tunnel  that  was  in  course  of  construction.  The  report 
remarks,  in  conclusion,  that  orders  in  the  new  financial  year  have 
hitherto  come  to  hand  to  a satisfactory  extent,  although  prices  have 
not  advanced,  notwithstanding  the  apparent  improvement  in  the 
economic  situation. 


Siemens  & Halske. 

The  directors  Btate  in  their  report  for  1908-9  that  the  general 
situation  of  business  was  not  very  favourable,  and  some  of  the 
departments  were  not  unaffected  by  it,  as  they  had  to  suffer  from 
keen  competition  and  the  reserve  manifested  by  important 
customers,  especially  local  authorities.  On  the  other  hand,  the 
more  favourable  working  of  other  departments  had  the  effect  of 
causing  the  total  results  to  be  considerably  better  than  in  the  pre- 
ceding year,  the  turnover  being  15  per  cent,  greater.  The  sales  of 
the  glow  lamp  factory,  which  was  enlarged  in  1907-8,  largely  in- 
creased during  the  year,  and  were  also  progressing  in  a satisfactory 
manner  in  the  new  financial  year.  At  the  close  of  the  year  three 
automatic  telephone  exchanges  were  in  course  of  construction, 
and  the  building  of  benzine  motors  had  been  taken 
up  on  a large  scale.  The  branch  of  ozone  water  in- 
stallations had  experienced  a fresh  revival  by  various  install- 
ations which  had  been  partly  carried  out  and  were  partly 
in  progress.  The  Electro-Steel  Installation  Co.  had  made  a further 
advance,  and  the  Wireless  Telegraph  Co.  had  obtained  a consider- 
able success  by  the  development  of  its  new  system  of  sounding 
sparks.  The  works  for  the  continuation  of  the  Elevated  and 
Underground  Electric  Railway  in  Berlin,  from  the  Spittelmarkt 
via  the  Alexanderplatz  to  the  Schonbauser  Allee,  were  in  prepara- 
tion, whilst  the  execution  of  this  railway  company’s  new  power 
station  on  the  Lower  Spree  had  been  commenced.  ' It  was  assumed 
that  as  the  works  in  connection  with  the  Schoneberg  undergound 
railway  had  made  considerable  progress,  the  line  would  be  set  in 
operation  about  the  end  of  1910,  before  the  expiration  of  -the  con- 
tract period.  The  construction  of  the  city  and  suburban  railways 
in  Hamburg  was  proceeding  according  to  the  programme.  The 
following  items  are  extracted  from  the  accounts:— 


1908-9. 

1907-8. 

Share  capital 

£3,150,000 

£2,725  000 

Bond  capital 

1,328,500 

1,343  000 

Gross  profits  ... 

619.870 

553,880 

Administrative  expenses 

42,250 

42,870 

Depreciation  provision 

24  050 

23,810 

Net  profits" 

571,450 

484,410 

Dividend 

378,000 

299,750 

„ per  cent. 

12 

11 

The  report  states  further  that  the  Austrian  Siemens-Schuckert 
Works  Co.  had  increased  its  dividend  for  the  past  year  to  5 per 
cent.,  whilst  the  Russian  Siemens  & Halske  Co.  and  Siemens  Bros, 
and  Co.  had  again  distributed  4 per  cent.  It  is  added  that  a 
further  expansion  in  orders  has  taken  place  in  the  new  financial 
year. 


Stock  Exchange  Notices.  — The  Committee  have 

appointed  special  settling  days  as  under: — 

January  0th. — New  York  Telephone  Co. — 8orip,  fully  paid,  for  £2,000,000 
per  cent,  first  and  general  mortgage  110-year  bondH  (London  issue). 

And  ordered  the  above  and  the  following  to  be  quoted  in  the 
Official  List : — 

Charing  Cross,  West  End  and  City  Electricity  Supply  Co.— Further  issue  of 
£182,670  per  cent,  debenture  stock. 

Direct  West  India  Cable  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  of  6 per  cent,  per  annum 
(Is.  Gd.  per  share)  free  of  income-tax,  on  the  ordinary  shares  for  the 
past  half-year. 

Halifax  and  Ilerniudas  Cable  Co. — The  directors  have 

declared  an  interim  dividond  of  6 per  cent,  per  annum  (2s.  Gd.  per 
share),  free  of  income-tax,  on  the  ordinary  shares  for  the  past  half- 
year. 


The  Paris  Compressed-  lir  Co.  — It  was  recently 

mentioned  that  a syndicate  of  French  banks  had  concluded  negotia- 
tions for  the  repurchase  of  a considerable  number  of  shares  held  by 
German  financial  institutions  in  the  Compignie  Parisienne  de  l’Air 
Comprim6  or  the  Popp  Company,  there  only  remaining  outside  the 
transaction  a block  of  shares  possessed  mainly  by  the  firm  of  8al. 
Oppenheim  & Co.,  of  Cologne.  The  operation  was  completed  at 
the  beginning  of  November,  when  the  shares  changed  hands,  but 
the  satisfaction  at  this  apparent  nationalisation  of  the  Popp  Com- 
pressed Air  and  Electricity  Co.  has  been  somewhat  tempered  by 
the  knowledge  that  has  now  become  public  that  the  Bhares  still  in 
Teutonic  hands  number  about  6,400,  and  are  founders’  shares.  Ab 
such  the  shares  are  entitled  to  41  per  cent  of  the  net  profits  after  a 
dividend  at  the  rate  of  6 per  cent,  has  been  paid,  and  they  also 
carry  the  right  of  subscription  at  par  for  one  third  of  any  new  issue 
of  shares  by  the  Paris  company.  The  French  interests  now  propose 
to  acquire  these  particular  shares  ; negotiations  on  the  subject 
are  proceeding,  and  are  expected  to  be  completed  by  the  end 
of  this  month  between  the  company  itself,  instead  of  the  banking 
syndicate,  as  in  the  case  of  the  ordinary  Bhares,  and  the  German 
holders. 

Electrical  Securities  Trust,  Ltd.— The  accounts  for 

the  year  ended  November  14th  show  a loss,  after  providing  for 
debenture  interest,  of  £5,442,  increasing  the  debit  to  profit  and  loss 
brought  forward  to  £10,485.  During  the  year  the  South-Western 
Traction  Co.,  of  Canada,  in  the  first  mortgage  debentures  of  which 
this  company  is  interested  to  a large  extent,  was  placed  in  the 
hands  of  a receiver,  and  the  property  was  sold  iu  Octooer  last.  The 
amount  which  the  company  is  entitled  to  in  respect  of  its  holding 
is,  approximately,  £50,000,  and,  as  soon  as  this  money  has  been 
received,  says  a financial  daily,  meetings  of  the  debenture-holders 
and  the  shareholders  will  be  called  to  consider  its  distribution  and 
the  future  of  the  company. 

Houghton-le-Spring  and  District  Electric  Lighting 

Co.,  Ltd. — Mr.  A.  W.  Tait  presided  at  Basildon  House,  E.C.,  on 
Wednesday  last  week,  over  the  annual  meeting  of  the  above  com- 
pany. In  the  absence  of  any  shareholders,  the  following  report 
was  adopted,  on  the  motion  of  the  Chaieman,  seconded  by  Sis 
Douglas  Fox  : — The  loss  on  the  working  of  the  year  ended 
December  31st,  1908,  is  £133,  after  charging  interest  amounting  to 
£394.  To  this  loss  has  been  added  the  coBt  of  the  investment  in 
the  S.M.H.  Tramway  Syndicate,  Ltd.,  written  off,  amounting  to 
£1,000,  making  the  loss  carried  to  the  balance-sheet  £1,133.  The 
sales  of  energy  during  the  year  show  considerable  increase  over 
those  of  the  previous  year,  and  still  further  progress  has  been  made 
during  the  year  1909  In  accordance  with  arrangements  made  in 
conjunction  with  the  Durham  Collieries  Electric  Power  Co.,  Ltd., 
Mr.  H.  R.  Hogg  and  Captain  Osborne  resigned  from  the  board,  and 
Messrs.  L.  D.  Cunliffe  and  T.  O Callender  were  appointed.  Mr. 
H.  van  Brienen  Collet  was  elected  as  an  additional  director. 

Howard  & Bullongb,  Ltd. — An  interim  dividend  of 

10  per  cent,  per  annum  (6d.  per  share),  free  of  income-tax,  has  been 
declared  on  the  ordinary  shares  for  the  past  quarter. 

Sunderland  District  Electric  Tramways,  Ltd. — The 

accounts  for  the  12  months  ended  October  31st,  1909,  show  the 
company  to  be  in  a better  position  than  in  any  previous  year. 
After  providing  for  interest  on  the  prior  lien  bonds  and  firBt  and 
second  mortgage  debentures  and  loans,  viz.,  £9,730,  thete  is  a loss  of 
£780,  bringing  the  loss  to  date  up  to  £14  G04.  During  the  year  the 
traffic  receipts  fell  off  by  £1,319,  but  against  this  a saving  was 
effected  in  working  expenses  of  £2,108.  The  decrease  in  traffics  is 
attributable  to  the  exceedingly  unsatisfactory  state  of  trade  in  the 
district  served  by  the  company  during  the  past  year,  following  on 
the  long  shipbuilding  strike  of  the  previous  year.  In  addition, 
the  unfortunate  weather  of  the  past  summer  contributed  to  the 
decrease.  Signs  of  improving  trade  are  now  discernible  in  the 
district,  and  the  directors  are  hopeful  that  the  coming  year 
will  Bhow  a very  considerable  improvement  in  the  company’s 
position. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The 

Financial  Trines  sayB  that  the  negotiations  for  the  placing  privately 
of  £100,000  of  the  cumulative  5 per  cent.  £5  preference  shares  of 
the  Calcutta  Electric  Supply  Corporation,  which  were  reported  to 
have  fallen  through,  are  still  proceeding,  and  will,  it  is  believed, 
prove.  successful.  It  appears  that  the  technical  legal  difficulty 
which  has  occurred  is  being  surmounted  by  mutual  concessions 
between  the  company  and  its  friends. 

Electric  Conversion  Syndicate,  Ltd.— The  report 

Btates  that  during  the  year  to  September  30th  the  liabilities  have 
been  reduced  by  £2,815,  and  tue  annual  expenditure  has  been 
brought  down  so  as  to  be  covered  by  the  incomings.  A scheme  for 
the  continuation  and  rehabilitation  of  the  company  has  been  pre- 
pared, and  will  be  laid  before  the  members  at  an  early  date,  as 
soon  as  the  necessary  guarantees  now  under  negotiation  can  be 
completed.  A routnnporary  adds  that  the  directors  have  before 
them  several  propositions  by  which,  if  carried  through,  a satis- 
factory amount  in  commissions  can  be  earned,  and  that  without 
requiring  any  serious  amount  of  capital  to  finance  them. 

France. — The  balance-sheet  of  La  Compagnie  d’Energie 
Electrique  du  Centre,  of  Paris,  for  the  last  financial  year  shows  a 
net  profit  of  £12,405,  compared  with  only  £8,246  in  the 
preceding  12  months. 
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Maui  Electric  Railway  Co.,  Ltd, 

The  report  of  directors  to  September  30th,  1909,  Bhows  that  the 
gross  receipts  amounted  to  £32,745.  and  the  gross  expenditure  to 
£16,509,  leaving  £16,237,  plus  £1,050  brougut  lor*-ard,  = £17,287. 
Deduct  debenture  interest  £9,000,  interim  dividend  ot  2 1 per  cent, 
on  preference  shares  paid  September  30th,  1909,  £3,5S0,  leaving 
£4,707.  Deduct,  balance  of  preference  share  dividend  due  in 
respect  of  the  vear  ended  September  30th,  1909,  £3,580,  leaving  a 
balance  of  £1,126,  which  the  directors  propose  carrying  forward  to 
next  year.  During  the  year  the  capital  expenditure  had  been 
£20.  The  net  result  of  the  year’s  working  has  been  injuriously 
affected  by  the  bad  weather,  as  is  the  case  with  all  undertakings  in 
the  island,  and  the  passengers  carried  during  the  12  months 
totalled  only  518,655,  at  compared  with  527,986  during  the  previous 
12  months,  a decrease  of  9,331.  The  receipts  were  £32,745, 
as  compared  with  £33,735  in  the  previous  year,  whilst  the  working 
expenses  amounted  to  £16,509,  comparing  with  £16,734  in  the 
previous  year.  The  ratio  of  working  expenses  to  receipts  has  been 
50  3 per  cent,  in  1909,  as  compared  with  49’6  per  cent,  in  1908. 


Mr.  A.  G.  Boscawen  (chairman)  presided  on  Tuesday,  December 
21st,  at  the  offices,  3,  Finch  Lane,  E.C.,  over  the  seventh  annual 
general  meeting  of  the  above  company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (as  above), 
pointed  out  that  in  the  past  it  had  been  usual  to  receive  the 
accounts  at  an  extraordinary  meeting,  but  under  the  new  Com- 
panies’ Act  they  were  enabled  to  hold  that  meeting  there,  and  it 
would  be  unnecessary  to  hold  a meeting  in  Douglas  in  the  spring. 
It  was  perfectly  obvious  that  the  accounts  were  a disappointment 
to  the  board  and  shareholders  alike.  Tne  receipts  during  the  year 
showed  a total  decrease  of  £989  4s.  4d.  The  decrease  in  the  revenue 
from  passengers  was  £1,293  19s„  but  there  was  an  increase  in  goods 
and  sundry  receipts  of  £304  14s.  8d.  On  the  other  hand,  the 
working  expenses  were  £224  19s.  8d.  lower.  Owing  to  the 
decrease  in  the  receipts  there  was  a slight  increase  in  the 
ratio  of  working  expenses  to  receipts,  viz.,  503,  against 
496.  The  mileage  had  considerably  decreased,  both  as 
regarded  passengers  and  goods.  There  was  a decrease 
in  passenger  mileage  of  14,671)  miles  and  in  goods  of  922J  miles, 
which  showed  that  the  board  and  the  officers  had  taken  every  step 
to  decrease  the  mileage  in  view  of  the  falling  receipts.  The 
decrease  in  the  number  of  passengers  carried  was  9,331.  They  were 
showing  practically  the  same  receipts  per  train-mile  as  last  year, 
although  the  number  of  passengers  was  considerably  smaller,  and 
this  was  due  to  the  judicious  reduction  in  the  mileage  run,  or,  in 
other  words,  to  careful  and  economical  working.  Of  course,  the 
principal  cause  for  the  falling  off  was  the  bad  weather  experienced 
in  the  island,  for  they  had  had  35  completely  wet  days  during  the 
season  against  an  average  of  26  in  the  last  four  years.  Unfor- 
tunately for  them  the  two  wettest  months  were  July  and  August, 
the  two  months  in  which  they  expected  to  make  money  ; June  was 
comparatively  fine,  and  in  September  there  was  a great  improve- 
ment. But  for  this  improvement  things  would  have  been 
much  worse  than  they  were.  He,  could  only  say  that  every  step 
was  taken  by  the  officers  and  the  board  to  secure  as  much  traffic 
as  possible,  and  it  was  a fair  comparison  to  make  to  show  that 
similar  undertakings  in  the  island  suffered  quite  as  much,  if  not 
more  than  they  did.  The  Douglas  Southern  Electric  Tramway  Co.’s 
receipts  were  £222  down  compared  with  last  year,  notwithstanding 
an  increase  of  mileage  of  2,521  miles,  whil-t  the  receipts  of  the  Isle 
of  Man  Railway  Co.  were  down  by  £1.213.  It  was  quite  true  that 
the  returns  of  the  Isle  of  Man  Steam  Packet  Co.  showed  that  there 
were  more  visitors  to  Douglas,  but  these  returns  were  somewhat 
illusory,  because  the  increase  was  due  to  day  trippers  and  week  end 
visitors,  and,  of  course,  such  visitors  were  not  nearly  so  much  use 
to  them  as  those  who  came  and  resided  some  weeks  in  the  island. 
At  the  tame  time,  they  took  every  step  to  obtain  as  much  advantage 
as  was  possible  from  trippers,  and  in  nearly  every  case  through 
bookings  were  arranged  from  this  side.  Another  cause  which 
operated  against  them  was  the  decreased  spending  capacity 
of  the  people  who  came,  as  compared  with  previous  years,  which  was 
attribntable  to  the  long-continued  bad  trade,  especially  in  Lancashire 
and  Yorkshire.  The  receipts  from  each  passenger  over  the  line 
averaged  13'5d.,  against  13  8d.,  which  was  a decrease  of  '3d.  during 
the  year.  The  net  result  during  the  past  year  enabled  them  to  pay 
the  debenture  interest  and  the  preference  dividend,  and  to  carry 
forward  £1,126 ; but  they  were  unable  to  place  anything  to  the 
reserve  fund  for  special  renewals.  That  account,  however,  slood  at 
£5,316,  and  he  wanted  to  assure  the  shareholders  that  during  the 
year  the  line  had  been  well  kept  up  in  every  respect.  Sir  W.  Vaudrey 
and  himself  visited  the  whole  line  during  the  month  of  August,  and 
they  were  convinced  that  everything  had  been  done  to  maintain 
it  and  make  it  attractive  in  every  way.  It  was  well  advertised, 
and  the  caie  which  had  been  exercised  showed  that  their  officers 
weie  doing  everything  they  possibly  could  to  make  a trip  along  the 
line  attractive.  It  was  a great  matter  for  regret  that 

nothing  farther  had  been  done  towards  the  electrification 
of  the  front,  and  the  better  lighting  of  the  town 
of  Douglas,  and  he  was  bound  to  say  that  in  the 
opinion  of  the  board,  one  reason  why  the  residential  visitors  to 
the  island  had  not  increased  was  because  Douglas  and  the  island,  to 
some  extent,  was  falling  behind  in  the  competition  with  Buch  places 
as  Blackpool.  He  was  convinced  that  the  Corporation  of  Douglas 
would  be  taking  a wise  3tep  if  they  improved  the  lighting  of  the 
town  and  replaced  the  antiquated  system  of  horse  tramways  along 
the  front  with  electric  trams. 

Mb.  B.  E.  Gbesnwell  seconded  the  motion. 


Mr.  Holford  asked  whether  there  was  a prospect  of  the  ordinary 
shareholders  ever  receiving  a dividend. 

Tne  Chairman  said  he  certainly  thought  so,  and,  in  fact,  they 
received  one  two  years  ago. 

Mb.  Holford  : It  was  very  small. 

The  Chairman  said  that  was  true,  but  had  it  not  been  for  the 
two  disappointing  years  that  dividend  would  have  been  maintained 
and  increased.  Their  first  duty  was  to  maintain  the  line  in  an 
efficient  state,  but  he  hoped  that  with  better  trade  they  would  do  a 
good  deal  better  next  year. 

The  motion  was  then  carried,  and  the  retiring  directors  and 
auditors  were  re-elected. 

Mr.  Tiabks  proposed  a vote  of  thanks  to  the  board,  and  Mr. 
Holford,  in  seconding,  expressed  the  hope  that  the  board  would 
be  able  to  induce  the  Douglas  Corporation  to  have  the  tramways  on 
the  front  electrified. 

The  Chairman  said  they  had  been  doing  all  they  could  to  come 
to  some  arrangement  with  the  Corporation,  but  their  negotiations 
had  broken  down  through  no  fault  of  the  board’s. 


Darkam  Collieries  Electric  Rower  Co.,  Ltd. 

Mr.  A.  W.  Tait  (chairman)  presided  at  the  ordinary  general 
meeting  of  the  above  company  at  the  offices,  Basildon  House, 
Moorgate  Street,  E.C.,  on  Wednesday  last  week,  when  the  following 
report  was  submitted  : — The  directors  submit  accounts  made  up  to 
September  30th,  1909,  covering  a period  of  18  months  from  March 
31st,  1908,  which  was  the  date  of  the  previous  balance  sheet.  The 
trading  account  shows  a profit  of  £5,266,  but  after  charging  head 
office  expenses,  rent  and  royalty  to  the  Sunderland  District  Tram- 
ways, Ltd.,  and  writing  off  a bad  debt  of  £7,363,  there  is  a debit 
of  £8,787,  to  which  has  to  be  added  the  prior  lien  debenture 
interest  and  first  mortgage  debenture  interest,  bringing  the  total 
loss  for  the  period  up  to  £21,714.  The  sales  of  current  during  the 
period  show  considerable  improvement,  and,  owing  to  contracts 
which  have  been  made  with  further  consumers  and  to  the  extension 
of  the  demand  of  existing  consumers,  further  progress  in  this 
respect  is  to  be  expected.  The  arrangements  suggested  in  the 
previous  report  for  an  issue  of  second  mortgage  debentures  could 
not  be  carried  out,  and,  owing  to  the  financial  position  of  the 
company,  it  was  necessary  to  convene  meetings  of  debenture- 
holders,  which  were  held  on  December  14th,  1908,  and  powers  were 
taken  for  the  creation  of  £50,000  prior  lien  bonds,  the  proceeds  of 
such  issue  to  be  applied  in  the  improvement  of  and  for  extensions 
to  the  company’s  distribution  system.  Tne  debenture-holders  also 
agreed  to  waive  their  foreclosure  rights  in  respect  of  interest  on 
the  first  mortgage  debentures  for  a period  of  five  years  to  December 
31st,  1913,  on  the  condition  that  any  net  profits  earned  by  the 
company  during  that  period,  after  meeting  the  prior  lien  interest, 
should  be  distributed  among  the  debenture-holders.  Arrangements 
were  also  made  at  the  same  time  with  the  outstanding  creditors  of 
the  company,  under  which  they  accepted  first  mortgage  debentures 
at  par  in  satisfaction  of  their  claims  against  the  company.  An 
agreement  was  also  entered  into,  with  the  consent  of  the  debenture- 
holders,  with  the  NewcaBtle-upon-Tyne  Electric  Supply  Co.,  Ltd., 
and  the  County  of  Darham  Electric  Power  Supply  Co.,  under 
which  the  former  company  agreed  to  operate  the  company’s 
generating  station  at  Philadelphia,  and  to  supply  any  current 
wnich  may  be  required  by  its  consumers  at  fixed  prices,  and  also 
to  manage  the  company’s  distribution  system  on  a sliding  scale 
according  to  the  output;  these  arrangements  to  last  for  a period  of 
42  years  from  January  1st,  1909.  In  respect  of  thiB  agreement,  the 
County  of  Durham  Co.  has  given  certain  rights  and  privileges  to 
this  company  with  regard  to  the  supply  of  power  to  consumers 
within  specified  areas.  In  connection  With  these  arrangements, 
Messrs.  J.  8.  Bergheim,  II.  R.  Hogg  and  C.  A.  Osborne  retired  from 
the  board,  and  Messrs.  H van  Brienen  Collet,  L.  D.  Cunliffe  and 
T.  O.  Callender  were  appointed  by  the  debenture-holders,  the 
Newcastle  Co.,  and  the  creditors  respectively,  to  fill  the  vacancies. 
The  appointment  of  these  gentlemen  will  be  submitted  for 
confirmation  to  the  meeting.  Mr.  A.  W.  Tait  and  Sir  Douglas  Fox 
offer  themselves  for  re-election. 


STOCKS  AND  SHARES, 


Tuesday  Afternoon. 

To  the  year  1909  belongs  the  honour  of  being  better  than  its  pre- 
decessors for  half  a decade,  from  the  Stock  Exchange  point  of  view. 
The  honour  may  be  a little  equivocal,  seeing  how  barren  the  recent 
years  have  turned  out,  but  nevertheless  the  fact  remains.  Amongst 
electricity  stocks  and  shares  the  12  months  have  produced  much 
activity  in  foreign  power,  traction  and  lighting  issues,  but  in 
domestic  securities  they  have  proved  a period  of  much  quietude. 
Home  Rails  in  particular  have  been  neglected,  and  how  slender 
are  most  alterations  on  balance,  this  table  shows ; — 
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Stock, 

Central  London  Orel.  ..  , , 

.,  Pref 

„ Def 

City  & South  London 
Great  Northern  & City  .. 

Metropolitan  

Metropolitan  District 

..  6peroent.  De 

Baker  Street  & Waterloo  Deb, 
Charing  Cross  and  Euston  Deb. 

Gt.  Northern,  Picc.  & B.  Deb. 


Dec.  31,  1908. 

Deo.  28,  1909. 

Rise  or  iall. 

65 

64 

— 1 

85 

86 

+ 1 

51 

46 

— 5 

27 

324 

+ 5* 

4 

a 

+ i 

37 

40 

+ 3 

14 

184 

4-  4 A 

1234  * 

144 

+ 204 

95 

98 

+ 3 

85* 

96 

+ 11 

92 1 

96 

+ 4 

Quiet  as  bufineas  has  been,  in  Home  Railway  stocks,  in  Elec- 
tricity  Supply  shares  the  year  brought  greater  quietude  still,  and 
the  comparative  quotations  of  leading  shares  are  as  follows 


Ordinary  shares. 
Brompton  and  Kensington 
Charing  Cross  and  Strand 

■Chelsea  . 

City  of  London 

County  of  London 
Edmundson’s  Pref. 

Kensington  and  Knightsbridge 
London  Electric 
Metropolitan 

Notting  Hill  

St.  James’  and  Pall  Mall 
Hmitbfield  ..  ..  , 

South  London  

Urban  Pref.  

Westminster  


Dec.  31,  1908. 

Dee.  28, 

8} 

H 

4g 

4g 

4 

38 

104 

104 

10* 

101 

* 4 

5 

8 

7} 

1ft 

5} 

4} 

12} 

8g 

12| 

8* 

i 

11 

2+V 

14 

8i 

8ft 

Rise  or  fall. 
— 1 
- i 


+ i 


l± 

i 


The  development  of  metal-filament  lamps  has  made  serious 
inroads  upon  profits  in  a certain  number  of  cases,  but  the  falling  off 
is  simply  a matter  of  recoiling  in  order  to  prepare  for  a bigger  leap 
forward,  and  the  new  year  should  bri-g  its  reward— or  a first  instal- 
ment of  reward — to  the  supply  companies  in  consequence  of  the 
increased  demand  for  an  electric  illuminant  demonstrably  cheaper 
than  gas. 

The  telegraph  market  has  experienced  its  usual  amount  of  more 
or  less  harmless  shocks,  and  the  result  of  the  year’s  working  is,  on 
the  whole,  satisfactory  to  proprietors.  The  heavy  rise  in  Mackay 
Companies’  Common  is  due,  of  c’ourse,  to  operations  from  the  other 
side  of  the  Atlantic. 


Stock  or  share. 

Amazon  

Anglo-American  Deferred 
Cuba. . 

Direct  Spanish 
Direct  U.S.  A. 

Eastern  

Eastern  Extension 
Great  Northern 
Globe  Telegraph  and  Trust 
Indo-European 
Mackay  Common 
do.  Pref. 

Marooni  

Western  

West  Indian  and  Panama 

do.  First  Pref 

do.  Second  Pref 

P utting  a few  telephone  issues  by  themselves,  the 
comparisons  appear : — 

Stock  or  share.  Dec.  31,  1908. 


Dec.  31,  1908. 

2fi 

15§ 

8 

31 

134 

130* 

lift 

31 

10, p 

53J 

76 

m 

12|* 

• ■ 71IH 

8 


Dec.  28,  1909. 
3g 
22 
83 
3}. 

13} 

135* 

12 

30 

101 

52" 

94 

79 

1S| 

9* 

81 


Rise  or  fall. 

+ 1 

+ 6g 

+_! 

+ k 

+ 5 

+ 4 

— l 

+ 1 

- 4 
+ 18 
+ 64 

+ 1 

+ 4 
+ 14 

+ 4 

aimexed 


American  Telegraph  and  Telephone. . 

Chile 

Monte  Video  . . j. 

National  Preferred 
,,  Deferred 

Oriental  

United  River  Plate 


1304 

8} 

T3 

1094 

1174 

if 

64 


Dec.  28,  1909. 
145 
7ra 

l.t 

1 S 

1071 

124 

Ira 

74 


Rise  or  fall. 
+ 14* 

“ TH 

- 4 

- £4 

+ 64 

+ l’l 

+ 


The  activity  in  tramway,  traction  and  power  descriptions  has 
already  been  mentioned,  aid,  for  convenience  sake,  the  acc  m- 
panying  catalogue  embraces  a number  of  the  best  known  issues  in 
the  several  sections: — 


Stock  or  share. 

British  Columbia  Electric  Rly.  Def. 

» i>  1,  Pref. 

British  Electric  Traction 

,,  ,,  1,  Pref. 

Canadian  General 

Calcutta  Trams 

Cape  Trams  

London  United  Pref 

,,  ,,  Deb 

Mexico  Trams 
Mexican  Light  and  Power 

Rio  Trams 

Sao  Paulo 

Shawinigan  Water 


Dec.  31, 1908.  Dec.  28,  1909, 
136* 

118' 

af 

107* 

4$. 

4* 

68* 

136* 

76" 

84} 

159* 

824 


Rise  or  fall. 


143 

+ 6} 

123 

+ 5 

U 

1 

4 

• e 

U4J 

+ n 

a 

TR 

+ A 

si 

- 2* 

61J 

— 64 

124 

—12* 

69 

— 7 

92 

+ 7| 

154 

- 44 

104 

+ 21} 

The  final  list  must  comprise  some  of  the  most  important  manu- 
facturing and  “miscellaneous”  companies.  In  their  shares  the 
changes  during  the  year  have  been  decidedly  varied,  as  these 
statistics  illustrate  : — 


Stock  or  share. 

Babeook  ft  Wilcox. . 

British  Aluminium  Ordinary  . 

Do.  “ A ” Preference 

British  Insulated 
British  Westinghouse  Preference 

Do.  do.  4 per  cent.  De 

Brush  44  per  cent.  Debentures 
Callender’s  Ordinary 
Castner- Kellner  .. 

Dick,  Kerr 

Edison  & Swan  “A  ” fully 
General  Electric  Preference 
Henley’s  Ordinary  . . 

India-Rubber 
Telegraph  Construction  . . 

Willans  ft  Robinson 

Do.  Preference 


Dec.  81,  1908. 
3,Q 
V« 

4 

03 

4 

48* 

674 

9* 

1* 

1ft 
2 

7}* 

12 

162  ‘ 

!,,i 

2 1'n 

Kx  dividend. 


Dec.  28,  1909. 


50 

434 

log 

Vs 

1 ■ 
1} 

128 

164 

35} 


Rise  or  fall. 

+ Is 

- Id, 


I ll 

4 6.4 

-24” 

+ l 

+ ? 


+ 1 

+ 8 


The  Old  Year  might  have  been  worse:  the  New  Year  holds 
prospects  lor  investment,  securities  that  are  admittedly  bright.  It 
is  in  the  hope  that  the  prices  for  all  stocks  and  shares  which  they 
may  hold,  or  buy,  may  advance  in  value  during  1910  that  the 
readers  of  these  notes  are  tendered  good  wishes  for  a prosperous 
and  successful  New  Year. 


electric  Tramway  and  railway 

TRAFFIC  RETURNS. 


Locality. 

Fort- 

night 

ended. 

Reoeipts  for 
the 

fortnight. 

No. 

of 

wke. 

Total  to  date. 

Route 

miles 

open, 

£ 

£* 

£ 

£* 

Aberdeen  . . 

Dec.  22 

2,860 

- 178 

29 

41,459 



1,087 

Ayr 

25 

.351 

— 9 

32 

10,308 



156 

8 

Bath 

22 

1,290 

— 62 

51 

38,934 



1,285 

Belfast 

24 

8,025 

+ 19 

37 

147,251 

+ 

5,310 

37 

Birkenhead.. 

26 

2,19a 

+ 61 

38 

41,421 

3n0 

18-68 

Birmingham  Corp. 

18 

18,81)6 

-f  505 

38 

248,922 

+ 

7,299 

Blackburn  . . 

22 

1,762 

- 199 

39 

42,628 

1,892 

14-62 

Blackpool  Corp.  . . 

23 

022 

— 61 

49,947 

+ 

4,083 

Blackpool-Fleetw’d 

11 

450 

— 4 

23 

22,315 

+ 

1,167 

Bolton 

11) 

4,286 

— 10 

38 

88,279 

238 

26 

Bournemouth 

22 

2,624 

— 84 

38 

64.524 

+ 

283 

21-96 

Bradford 

18 

8,956 

+ 236 

37 

183,370 

+ 

6,1 48 

54-81 

Brighton 

26 

1,5.19 

— 30 

39 

38,400 

+ 

1,619 

9’6 

Bristol  .. 

» 

24 

11,130 

+ 737 

Brit.  Elec.Trao,  Co. 

Airdrie 

Dec. 

17 

409 

— 9 

50 

10,940 



139 

3-65 

Barnsley  . . 

,, 

17 

320 

— 9 

8,432 



381 

Barrow 

17 

413 

— 3 

11,553 



596 

537 

Cavehill  . . 

17 

99 

— 6 

4,197 

* 

110 

Devonport 

17 

688 

— 262 

18,363 



4,952 

8-85 

Gateshead 

17 

1,967 

+ 9 

49,856 



522 

11-25 

Gravesend 

17 

383 

+ 28 

10,521 

4- 

54 

6-5 

Greenock . . 

17 

955 

+ 64 

27,655 

4- 

1,592 

7-25 

Hartlepool 

>1 

17 

422 

+ 25 

11,766 

50 

6-72 

Kidderminster  . . 

17 

173 

+ 8 

5,352 



130 

Leamington 

17 

265 

— 4 

8,792 

4- 

208 

Merthyr  . . 

17 

371 

— 57 

10,454 

239 

2-9 

Metropolitan 

17 

11,916 

+ 1,153 

H 

311,726 

+ 24.011 

22 

Middleton 

17 

548 

— 55 

16,555 



1,038 

8*6 

Mid.  Joint  Com’tee 

17 

11,180 

+ 108 

286,342 

024 

Oldham — Ashton 

17 

1,004 

- 40 

27,971 

1,236 

9-13 

Peterborough  . . 

17 

191 

— 4 

5,885 



435 

5-31 

Potteries  .. 

17 

3,670 

— 55 

90,408 

358 

29 

Rothesay  .. 

17 

73 

+ 2 

9.915 

4- 

118 

2-75 

Southport. . 

17 

422 

— 18 

14,195 

464 

8-17 

S.  Metropolitan . . 

17 

1,866 

+ 7 

39,732 



583 

Swansea  . . 

17 

1,877 

+ 132 

48,931 

4- 

1,737 

12-5 

Tynemouth 

u 

17 

266 

+ 3 

11,936 

4- 

851 

3-75 

Weston-s  Mare  . . 

17 

46 

- 6 

7,165 

+ 

393 

3 

(Worcester 

17 

480 

— 8 

13,8 13 

147 

5*75 

Wrexham 

17 

167 

— 14 

4,895 

218 

Y orks . W ool.  Dist. 

17 

1,749 

+ 160 

46,167 

4- 

603 

17 

Miscellaneous  . . 

it 

17 

377 

+ 12 

II 

10,438 

786 

Burnley 

25 

2,238 

— 231 

Burton-on-Trent  . . 

M 

23 

0I6 

- 6 

39 

10,335 



214 

6-63 

Bury 

,, 

19 

1,891 

- 65 

37} 

43,870 



418 

22-6 

Cardiff 

18 

4,07l 

— 98 

37 

83,565 

4- 

1,126 

i Carlisle 

18 

136 

— 21 

,1 V ‘ ’ 

8,2ll 

1 Jhatham  and  Dist. 

id 

724 

— 3d 

50 

40,981 

4- 

1,563 

14-98 

Cork 

.. 

23 

895 

— 75 

51 

22,924 

718 

9-89 

Croydon 

,, 

10 

3,025 

f 556 

57,674 

4- 

5,23-5 

11-25 

4-76 

I Darlington.. 

,, 

18 

172 

— 12 

38 

7,010 

501 

Darwen 

,, 

17 

442 

— 5 

37 

9,334 



108 

4-36 

Dover 

18 

314 

— 4 

38 

8,078 



410 

4-75 

Dublin 

u 

24 

10,719 

— 20 

139,756 

4- 

1,864 

54-26 

Dundee 

22 

2,210 

- 83 

31? 

37,-83 



821 

15-5 

1 Bast  Ham  . . 

,, 

18 

942 

+ 34 

37} 

37,863 

4- 

4,561 

8-52 

•77 

Exeter 

,, 

24 

56d 

- 18 

30 

13,009 

4- 

557 

Glasgow 

,, 

25 

33,049 

— 505 

501,190 

9,811 

94} 

! Hastings  . . 

16 

610 

— 71 

1 Huddersfield 

18 

1,604 

+ 94 

37 

62,765 

4- 

2,843 

28-5 

Hull 

,, 

25 

5,507 

+ 163 

33 

100,261 

4- 

4,088 

14-6 

1*5 

Ilkeston 

22 

232 

— 15 

38 

5,160 

263 

1 1pswich 

18 

340 

— 2y 

28 

15,312 

4- 

161 

io-5 

Kilmarnock 

18 

2o8 

- 31 

31 

4,539 

199 

4*26 

Lancashire  United 

22 

2,098 

— 190 

51 

66,417 



934 

Leeds 

18 

12,908 

+ 333 

37 

25  d, 651 

4- 

7,399 

Leicester 

Leith 

,, 

25 

1,014 

+ 44 

32 

19,432 

4- 

2^235 

9 

3 

Liverpool  . . 

,, 

18 

21,521 

+ 12-5 

50 

539.642 

1.356 

fL.C.C.  . • • « 

,, 

n 

38,298 

—8,064 

1.355,055 

+ 64,980 

London  United 

25 

10.776 

— 4b8 

366,718 

—29.334 

i Lowestoft  .. 

18 

161 

+ 10 

12 

1,931 

4- 

30 

8-5 

Manchester 

25 

28,633 

—1,302 

39 

578,334 

9,217 

i Newcastle  .. 

u 

18 

3,885 

— 8 

146,617 



1,212 

14-5 

Newport 

,, 

18 

1,216 

+ 

33 

24,844 



1,293 

14-6 

Oldham 

,, 

26 

3,059 

— 880 

39 

71,671 



5,699 

23-75 

i Pontypridd.. 

,, 

18 

372 

— 11 

37} 

15.5C9 

4- 

1,066 

6-5 

Portsmouth 

,, 

18 

3,146 

— LO 

38 

79,814 

2,282 

14*5 

Preston 

22 

1,276 

— 134 

1 Rotherham 

u 

16 

57  L 

+ 1 

37 

21,952 



1,026 

12 

2 

Halford 

u 

20 

. 8.464 

— 283 

37? 

172,379 



4,675 

1 Sheffield  .. 

u 

19 

’ 5,594 

+ 84 

38? 

216,901 

4- 

2,328 

Southampton 

u 

22 

2,008 

— 83 

38 

41,100 

356 

1 Southend-on-Sea . . 

15 

342 

+ 47 

37 

20,342 

4- 

2,662 

South  Shields 

25 

1,080 

— 48 

88? 

21  827 

18 

idwindon 

1) 

8 

126 

+ 12 

37? 

211,307 

4- 

2,244 

Tyneside  ..  .. 

22 

714 

— 70 

25 

10,705 

4* 

218 

Wallasey  ..  .. 

11 

25 

1,603 

— 52 

38} 

65,676 

+ 

639 

•22 

Walthamstow 

25 

1,210 

+ 42 

39 

25,623 

4- 

605 

9 

West  Ham  .. 

fJ 

16 

4,549 

+ 221 

37 

87,470 

+ 

5,141 

15-25 

~43 

| Wolverhampton  .. 

II 

15 

880 

+ ICO 

37 

31,264 

4- 

290 

14-26 

1-76 

Baker  St, -Waterloo 

25 

7,135 

+ 785 

25 

79  610 

4- 

3,000 

4-25 

Oen.  London  Rly... 

11 

25 

11,818 

+ 1,099 

25 

133,792 

41,840 

6-82 

•55 

Ohar.  + , Ens.  Hamp. 

• l 

25 

7,736 

+ 475 

25 

94,030 

— 

9,250 

7-75 

Olty  ft  S,  Lon.  Rly. 

u 

26 

6.882 

+ 887 

25 

79,626 

4- 

3,179 

7-8 

DnbUH-Lnoan  Rly, 

li 

24 

224 

— 34 

25 

8,667 

+ 

6 

7 

G.N.  and  Oity  Rly, 

u 

25 

3 095 

+ 205 

25 

34,185 

4- 

449 

3.6 

G.N.,  P’y.  ftBrmtn. 

25 

12,210 

+ 1,210 

25 

136,535 

4- 

6,770 

9-25 

! L’pool  Overh’d  Rly, 

19 

1 247 

— 83 

24 

34,579 

— 

103 

6-8 

4*3 

1 Llandndno-Col.  Bay 

17 

94 

— 3 

251 



4 

1 Mersey  Railway 

18 

2,099 

+ 78 

24 

47,007 

4- 

1,719 

4-5 

Metropolitan  Rly,.. 

26 

86.5  0 

+ 2,154 

410,883 

4- 

49 

24-5 

Met,  Dialriol  Rly,,, 

25 

21,826 

+ 2,6 16 

26 

250,419 

+ 15,430 

24 

Anglo-Argentine  .. 

23 

87,269 

+ 6,555 

2,028.310 

+ 128,946 

8 Auckland  .. 

8 

14,816 

+ 1,292 

48 

164,763 

+ 14.899 

22-3 

1-38 

Bombay  (B.E.T.)  .. 

Nov.  25 

11,146 

+ 919 

47 

119,870 

4- 

6,259 

gBrisbane  .. 

16,170 

+ 1,666 

SBrit.Oolumbia  Rly. 

Halontta 

Deo. 

18 

3,468 

+ 157 

SOapeEleotrioT.Ld. 

SKalgoorlie,  W.A.. . 

8,399 

41,472 

20-6 

Madras 

Dec 

15 

1,406 

+ 221 

29,729 

+ 

1,611 

SLiBbon  ..  .. 

Perth  (W.A.)  .. 

Dec.  24 

8,498 

+ 184 

*• 

72,288 

4* 

1,059 

28 

a-  < 

* Compared  with  the  corresponding  period  of  1908.  t One  week  only, 
1 Includes  horse,  steam  and  other  reoeipts.  5 One  month. 
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SHARE  LIST  OF  ELEOTRIOAL  COMPANIES 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Present 

Issne, 


as, 000 
186,700 
•181,661,400 

168.000,000 
668,460 
'8,220,770 
B, 220, 770 
47,726 

44.000 
2,481,860 

16.000 
6,000 

12,981 

6,000 

80,000 

60,7107 

89.60C7 

4.000. 000 

2.000. 000 
1,896,706 

800,000 

762,400 

200,0001 

161.127 

181.127 
160,000 

6,0007 

17.000 
•41,880,400 
•60,000,000 

894,190 

72,680 

86,492 

2,226,000 

8,726,000 

16.000 

15.000 
260,000 

2,000,000 

1,988,593 

179,818 

60.000 
99,100 
99,400 
11,8891 

145,965 

3,042 

120,000 

40,000 

80,008 

160,000 

207,930 

830,000 

88,321 

34,568 

4,669 

80,0007 


NiMH, 


Amuon  Telegraph  Co.’s  shares,  Nos.  1 to  26,000 
Do.  do.  6 % Debs.,  Nos.  1 to  1,260  Ked. 
American  Telephone  A Telegraph,  Cap.  8took  .. 

1 Do.  Oollat.  Trust,  4%  Bonds,  1 to  28,000  and  1 
| 68,001  to  78,000 1 

Anglo-American  Telegraph  

Do.  do.  do.  6 % Pref 

Do.  do.  do.  Deferred 

Anglo-Portnguese  Tel.,  6 % Mort.  Deb.  Stook  Red, 

ChUi  Telephone,  Nos.  1 to  44,000  

Commercial  Cable,  8tlng.  600  year  4%  Deb.  8k.  Red. 

Cuba  Telegraph 

Do.  10  % Pref 

Direct  Spanish  Telegraph,  Ord.  

Do.  do.  10%  Cum.  Pref, 

Do.  do.  4}  % Debs 

Direct  United  States  Cable  

Direct  W.  India  Cable,  4$  % Reg,  Deb.,  1 to  1,200,  R. 

Eastern  Telegraph,  Ord.  Stock 

Do.  84  % Pref . Btook 

Do.  4 % Mort.  Deb.  Stook.  Red.  .. 

Eastern  Extension,  Australasia,  and  China  Tele 

Do.  4 % Deb.  Stook 

( East.  A 8.  Afrio.  Tel.,  4 % Mt  Db.  Mauritius  1 
| Sub.)  1 to  8,000  f 

Globe  Telegraph  and  Trust  

Do.  do.  6 % Pref 

Great  Northern  Telegraph,  of  Copenhagen., 
f Halifax  and  Bermudas  Cable,  44  % 1st  Mort 
Debs.,  within  Nos.  1 to  1,200,  Red 

Indo-European  Telegraph  

Mackay  Companies  Common  ..  ..  .. 

Do.  do.  4%  Cum.  Pref 

Marconi’s  Wireless  Telegraph 

Monte  Video  Telephone  Co.,  Ltd.  Ord, 

Do.  do.  do.  6 % Pref. 

National  Telephone,  Pref.  8took 
Do.  do.  Def.  Stook  ..  .. 

Do.  do,  6 % Cum.  1st.  Pref.  .. 

Do.  do.  6 % Cum.  2nd  Pref.  .. 

Do.  do,  6 % Non-cum,  8rd  P.,  1 to  260,000 

Do.  do.  84  % Deb.  Stock  Red. 

Do.  do.  4 % Deb.  Stock  Red.  .. 

Oriental  Telep.  and  Eleo.  1 to  171,604,  fully  paid 
Do.  do.  do.  6 % Cum.  Pref... 

Do.  do.  do.  4 % Red.  Deb,  Stook 

Pacific  A European  Tel.,  4 % Guar.  Deb°.,  1 to  1,000 

Reuter’s  

Telephone  Co.  of  Egypt,  44  % Deb.  Red.  .. 

Submarine  Cables  Trust 

United  River  Plate  Telephone 

Do.  6%  Cum.  Pref.,  Nos.  1 to  40,000 

W.  Coast  of  America,  1 to  80,000  & 68,001  to  63,008 
Do.  4 % Debs.,  1 to  1,500  guar,  by  Braz.  Sub.  Tel. 
Western  Telegraph,  Ltd.,  Nob.  I to  207,930.. 

Do.  do.  4 % Deb.  Stook  Red, 

West  India  and  Panama  Telegraph 

Do.  do.  6 % Cum.  1st  Pref.  ..  .. 

Do.  do.  6 % Cum.  2nd  Pref 

Do.  do.  6 % Debs.,  Nos.  1 to  1,800 


Slook 

or 

Share. 

* 

Dividends  for  the  last 
four  years. 

Closing 

Quotations 

Deo.  2lst. 

Closing 

Quotations 

Deo.  28th. 

Business  done 
week  ended 

Deo.  28th, 

1909. 

Rise  + 
or 

Fall  — 

Present 
Yield 
per  oent. 

10 

1906. I 
Nil  1 

1906. 

Nil 

1907. 

Nil 

1906. 

Nil 

82-  3X 

33-  HJ 

Higho8t|Lowest. 

£ 8.  d. 
Nil. 

100 

6 % 

6 % 

6 % 

6 % 

100  -103 

100  —103 

e • 

— i 

4 17  1 

$100 

74% 

8 % 

8 % 

8 % 

144  —146 

144  —146 

6 9 0 

•1000 

4 % 

4 % 

4 % 

4 % 

» 96  — 98 

96-98 

• • 

4 18 

8!ook 

8i% 

8J% 

34% 

£34s. 

60  — 62 

60  — 62 

1662 

166 

6 8 4 

8tock 

6 % 

8 % 

6 % 

100  —101 

100  —101 

+ A 

5 18  0 

Stook 

4% 

12% 

212-  22 

22  — 221 

22 

212 

1 14  H 

100 

5 % 

6 % 

6 % 

5 % 

101  —103 

101  —108 

• • 

4 17  1 

6 

8 % 

8 % 

8 % 

8 % 

7|—  84 

72-  HI 

872 

Win 

-■4 

4 18  6 

Stook 

4 % 

4 % 

4 % 

4 % 

864  - 88.4 

so  - es 

1 13  0 

10 

6 % 

6 % 

6 % 

6 % 

82-  94 

88-  94 

6 9 9 

10 

10  % 

10  % 

10  % 

10  % 

17  — 18 

17  — 18 

6 11  1 

E 

4 % 

4 % 

1 % 

4 % 

3—84 

3—84 

• • 

• • 

6 14  8 

5 

10  % 

10  % 

10  % 

10  % 

8-84 

8 — 84 

• • 

6 6 0 

60 

<4% 

44% 

44% 

44% 

1004 -1024 

1004 -102} 

4 7 10 

20 

41% 

46% 

41% 

41% 

44% 

13  — 184 

18  — 13i 

e • 

6 4 7 

100 

44% 

44% 

44% 

100  —102 

100  —102 

1364 

185 

4 1 

4 7 10 

Stook 

7 % 

7 % 

7 % 

7 % 

133  -136 

13 1 —137 

6 2 2 

100 

84% 

84% 

34% 

34% 

85  — 87 

85  — 87 

+ i 

4 0 (i 

Stook 

4 % 

4 % 

4 % 

4 % 

102  -104 

102  —104 

B 16  11 

10 

7 % 

7 % 

7 % 

7 % 

U2-  124 

112-  121 

6 14  3 

Stock 

4 % 

4 % 

4 % 

4 % 

102  —104 

102  —104 

8 16  11 

25 

4 % 

4 % 

4 % 

4 % 

100  —102 

100  —102 

8 18  6 

10 

64% 

64% 

6|% 

62% 

10}-  102 

101-  10) 

103 

6 7 0 

10 

6 % 

6 % 

6 % 

6 % 

184-  14 

131-  13) 

136 

• . 

-'4 

4 7 3 

10 

24% 

20  % 

20  % 

18  % 

2J(S—  304 

294  - 304 

5 18  0 

100 

44% 

44% 

44% 

44% 

100  —102 

100  —102 

.. 

4 8 3 

96 

18  % 

18  % 

18  % 

13  % 

61  — 53 

61  — 63 

7 1 6 

•100 

2 % 

84% 

4 % 

4 % 

93  — 95 

93  — 95 

.. 

—2 

4 4 3 

•100 

4 % 

4 % 

4 % 
Nil 

4 % 

73  — 80 

78  - 80 

10/74 

• . 

+2 

6 0 0 

1 

Nil 

Nil 

Nil 

4—  2 

h — 

. . 

Nil 

1 

6 % 

6 % 

6 % 

6 % 

i-  i 

16/- 

6 8 0 

1 

6 % 

6 % 

6 % 

6 % 

b-  i 

i- 

6 6 8 

100 

6 % 

6 % 

6 % 

6 % 

1064  -108 

1064  108 

6 11  1 

100 

6 % 

6 % 

6 % 

6 % 

123  —125 

123  —125 

1241 

1231 

+ i 

4 16  0 

10 

6 % 

6 % 

6 % 

6 % 

104-  11 

101-  11 

6 9 1 

10 

6 % 

6 % 

6 % 

6 % 

104-  10J 

104-  106 

• • 

+ h 

6 12  1 

5 

6 % 

6 % 

6 % 

6 % 

5rV-  5)4 

6in—  5ii 

• • 

+ i 

4 8 7 

Stook 

84% 

84% 

34% 

84% 

984  " 1004 

904-1004 

8 9 8 

100 

4 % 

4 % 

4 % 

1004  -1024 

1004  -1024 

+ & 

8 18  1 

1 

7 % 

7 % 

8 % 

8 % 

ig-  is 

14-  14 

6 6 9 

1 

6 % 

6 % 

6 % 

6 % 

1,3 — 1* 

4 14  9 

100 

4 % 

4 % 

4 % 

4 % 

874-  894 

874  - 89.) 

. . 

4 9 11 

10 

4 % 

4 % 

4 % 

4 % 

100  -102 

100  -101 

• • 

8 18  6 

8 

6 % 

6 % 

6 % 

6 % 

76-  84 

76-  «4 

• . 

4 18  9 

100 

44% 

44% 

44% 

44% 

10  V —103 

101  —103 

180 

4 7 10 

Cert. 

6 % 

6 % 

6 % 

6 % 

129  —132 

129  —132 

4 7 6 

6 

8 % 

8 % 

8 % 

8 % 

7-71 

7-71 

5 10  4 

6 

6 % 

6 % 

6 % 

6 % 

54-  62 

54-  62 

27/6 

4 6 11 

24 

Nil 

24% 

24% 

24% 

i|-  14 

13-  16 

8 16  4 

100 

4 % 

4 % 

4 % 

4 % 

100  -102 

100  —102 

8 18  6 

10 

7 % 

7 % 

7 % 

7 % 

134-  14 

136-  144 

ii 

1313 

+ b 

4 19  1 

100 

4 % 

4 % 
Nil 

4 % 

4 % 

103  —105 

103  —106 

i 

8 16  2 

10 

Nil 

Nil 

Nil 

ft 1 

Nil 

10 

6 % 

8 % 

6 % 

6 % 

8|-  91 

82-  9t 

6 9 9 

10 

Nil 

Nil 

£2  6 

16  % 

8—9 

8—9 

6 13  4 

100 

| 6 % 

6 % 

6 % 

6 % 

102  —104 

192  — 104 

4 16  2 

ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  COMPANIES. 


nnn  1 Anglo- Argentine  Trams,  5 % Cum.  1st  Pref.,  1 to  1 

640.000  | “ 640,000  f 

600.000  ! Do.  5 % 2nd  Pref.,  800,001  to  1,300,000 

978,280  Uo.  4 % Deb.  Stook 

882,387  | Auck  land  E.  Trams,  6 % 1st  Mort.  Deb.  Stook 

S8P.OOO  Babe  ock  A Wilcox,  1 to  630,000 

— — 1 Do.  do.  6 % Cum.  Pref.,  1 to  100,000 

British  Aluminium,  Ord.,  1 to  40,000 
Do.  do.  7 % Cum.  Pref. 

Do.  do.  “ A ” 6 % Cum.  Pref.  .. 

Do.  do.  4 % Funding  Certs.  .. 

Do.  do.  64  % Loch  Leven  Debs. 

British  Columbia  E.  Rail  Def.  Ord.  Stock  .. 

Do.  Pref.  Ord.  8tock  . . . . 

Do.  6 % Cum.  Perp.  Pref,  Btock 

Do.  44  % 1st  Mort.  Debs.,  1 to  6,260 

Do.  44  % Vancouver  Power  DebB.,  1 to  2,200 

British  Electrio  Traction  

Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  6 % Perp.  Deb.  Stock 

Do.  do.  4*  % 2nd  Deb.  Stock  Re 

British  Insulated  and  Heisby  Cables  .. 

Do.  do.  6 % Cum.  Pref. 

Do.  do.  44%  1st  Mort.  Deb.  Red 

British  Thomson-Houston  44  % 1st  Mort.  Debs. 

| British  WestinghouBO  6 % Pref,,  1 to  200,000  and  1 
‘M'000  \ 276,001  to  76,000  i 


100,000  | 
60,000 
60,000 
40,100  i 
12,897 
124,400 
600,000 
400,000  I 

400.000  J 

238.000  1 
212,600 
188,801 
161,437 

1,478,668 
628,986  ! 

100.000 
100,000 
600,000 
204,9467: 


1,116,868 
60,000 
60,000 
140,976 
. 200,000 
126,0007 
126,0007 
187,610 
46,804  i 
860,000 
86,000 

40.000 
800,000 
491,222 

460.000 
210,168 

1,890  690 

564.665 

654.665 
1,480,000 

86.000 

100.0001 


Do.  do.  4 % Mort.  Deb.  Stock 

iBrowett,  Lindley  A Co.,  Ord 

I Do.  do.  6 % Cum.  Pref.  .. 

Brush  Electrical  Engineering,  Ord.,  1 to  106,781 
Do.  do.  Non-cum.  6 % Pref.  .. 

Do.  do,  44  % Perp.  Deb.  Stock 

Do.  do.  44  % Perp.  2nd  Deb.  Stock 

Calcutta  Trams,  1 to  187,610 

Do.  6 % Cum.  Pref.,  Noe.  1 to  29,880 
Do.  44  % 1st  Deb.  Stock 
Callender’s  Cable  Construction  shares 
Do.  do.  6%  Cum.  Pref. 

Do.  do.  44  % 1st  Mort,  Deb.  Stock  Re 
Cape  E.  Trams.,  1 to  491,222 
Castner-Kellner  Alkali,  1 to  460,000 

Do.  do.  44  % 1st  Mort.  Deb.  Stoo 

Central  London  Railway,  Ord.  Stock 

Do.  do.  4 % Pref.  Stook 

Do.  do.  Def.  do. 

City  and  South  London  Railway 
Crompton  A Co.,  Nos,  1 to  86,000 
( Do,  6 % let  Mort.  Reg.  Debs.,  1 to 

1 900  of  AIM,  and  (Ml  to  11.000  of  AM  Red 

* Unless  otherwise  stated,  all  shares  are  fully  paid. 


48- 

45 

48- 

41 

95/- 

93/14 

5 

2 

7 

4| — 

48 

48- 

48 

5 

8 

1 

92  - 

934 

92  - 

934 

934 

928 

4 

6 

7 

104  - 

107 

104  — 

107 

4 

13 

6 

48- 

42 

48- 

43 

92/6 

4 

3 

9 

l,7*- 

1i7a— 

lA 

.. 

8 

19 

2 

I- 

1 

1 

Nil 

18- 

28 

ifi— 

24 

7 

16 

0 

31- 

82 

31- 

39 

7 

10 

1 

24- 

34 

24- 

34 

. . 

5 

11 

1 

97  - 

100 

97  - 

100 

5 

10 

0 

139  - 

143 

141  — 

145 

1421 

140 

+ 2 

5 

1(1 

4 

121  — 

125 

121  - 

125 

123g 

128 

4 

16 

9 

108  — 

111 

no  - 

113 

112 

noi 

+ 2 

4 

8 

6 

102  - 

104 

102  - 

104 

4 

6 

7 

102  — 

105 

102  - 

105 

1038 

4 

6 

2 

8- 

1 

8- 

1 

Nil 

28- 

3 

28- 

3 

6 

0 

0 

w — 

87 

84  - 

87 

848 

fi 

14 

11 

00  — 

65 

60  - 

05 

7 

10 

0 

7 - 

74 

7 - 

74 

6 

13 

4 

61- 

68 

61- 

68 

4 

10 

7 

103  - 

lot; 

103  - 

106 

4 

4 

1 

89  - 

94 

89  - 

94 

4 

16 

9 

8- 

8 

UK — 

11 

+ A 

Nil 

48  — 

62 

48  - 

52 

50} 

49’ 

7 

13 

10 

18 

A- 

18 

.. 

Nil 

14/6 

io  16/6 

14/6  to  15/fl 

Nil 

0 — 

8 

0 — 

8 

Nil 

0 — 

8 

0 - 

8 

Nil 

41  — 

46 

41  — 

46 

9 

15 

8 

27  - 

31 

27  — 

31 

14 

10 

2 

4J— 

5 

44- 

5 

4 

10 

0 

42- 

6 

42- 

5 

96/8 

6 

0 

0 

101  - 

104 

101  - 

104 

4 

6 

7 

10  - 

lOJ 

10  - 

102 

6 

19 

4 

61- 

68 

6 8 

4 

8 

11 

106- 

107 

105  - 

107 

4 

4 

3 

2fc 

1 7n 

V* 

A— 

21- 

fr 

2* 

46/ 

■“  A 

6 

Nil 

8 

108 

105  - 

108 

3 

14 

1 

63  - 

65 

64  - 

66 

65 

fli 

4 

18 

6 

85  - 

87 

85  - 

87 

+'i 

4 

12 

0 

45  - 

47 

46  - 

4H 

47 

464 

3 1 

6 

4 

2 

32  - 

83 

32  - 

33 

33 

828 

4 

10 

0 

4- 

1 

4- 

1 

Nil 

90  - 

98 

90  - 

93 

M 

" 

•• 

6 

7 

6 

; From  Manchester  Share  List. 
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ELECTRICAL  RAILWAY,  MANUFACTURING  AND  INDUSTRIAL  C0MFANIES.-(O>n(4Mu«i) 


Present 

Issue, 

HAMB. 

Stook 

or 

Share. 

Dividends  for  the 
last  four  years. 

Closing 

Quotations 

Deo.  21st. 

Closing 

Quotations 

Dec.  28th. 

Business  done 
week  ended 

Dec.  28th,  1909. 

Rise  + 
or 

Pall  — 

Present 
Yiela 
per  cent. 

180,000 

Dick,  Kerr  A Go.,  1 to  260,000  

* 

1 

1906. 

10  % 

1906 
10  % 

1907. 
10  % 

1908. 

6 % 
6 % 

1 - 14 

1 - 14 

Highest 

boweBO. 

fi.TT 
6 0 0 

BOS  000 

Do.  do.  6 % Gum.  Pref.,  1 to  805,000  . . 

1 

6 % 

6 % 

6 % 

»A- 

1A-  t* 

5 4 4 

271,030 

Do.  do.  4J  % Deb.  Stook  

100 

44% 

44% 

44% 

44% 

10U  —103 

100 -103 

4 7 5 

60,000 

Dublin  Onited  Trams.  (1896),  6 % Pref.,  1 to  60,000 

10 

6_% 

6 % 

6 % 

6 % 

121—  18J 

12|-  13J 

4 7 8 

09,261 

Edison  & Bnan  Utd.,  “ A ” shs.,  £8  pd.,  1 to  99,261 

6 

4i % 

44% 

24% 

Nil 

rfa-'  S3 

3 J 

r=  if 

Nil 

17,189 

Do.  “ A ” shareB,  01—017,139  . . 

5 

44% 

24% 

Nil 

1 - 14 

Nil 

807,896 

Do,  4 % Deb.  Stook  Red 

100 

4 % 

4 % 

4 % 

4 % 

60  — 71 

66  — 71 

6 12  1 

67,720 

Do.  B % 2nd  Deb.  Stook  Prov.  Certs,  all  pd. 

100 

5 % 

6 % 

6 % 

6 % 

81  — 81 

81  — 84 

6 19  1 

112,100 

Electric  Construction,  1 to  112,100 

Do.  do.  7%  Cum.  Pref.,  1 to  81,890.. 

2 

Nil 

Nil 

Nil 

Nil 

A-  A 

Nil 

81,390 

2 

7 % 

7 % 

7 % 

7 % 

14-  11 

14-  13 

10  4 0 

75,000 

General  Eleotrio  Co.  (1900),  5 % Cum.  Pref. 

10 

6 % 

b % 

5 % 

5 % 

8 - 84 

8—8* 

5 17  8 

2 0,000 
18,000 

Do.  do  4 % Mort  Deb 

Stook 

4 % 

4 % 

4 % 

4 % 

83  — 87 

83—87 

4 12  0 

Gt.  N.  A City  Rail.  Pref.  Ord.  11 A ” 4 %,  1 to  78,000 

10 

4 % 

4 % 

4% 

Nil 

l—  i 

1-  i 

Nil 

96,000 

Greenwood  & Batley,  7 % Cum.  Pref. 
Do.  do.  6 % Mort.  Debs. 

10 

7 % 

7 % 

7 % 

10*—  10* 

10* — 10s 

6 10  8 

80,000 

100 

5 % 

6 % 

5 % 

5 % 

102  —108 

102  —1081 

4 16  10 

40,000 

Henley’s  (W,  T.),  Telegraph  Works,  Ord 

6 

16% 

16  % 

15% 

15  % 

12  — 129 

12  — 121 

5 17  8 

40,000 

Do.  do.  44%  Pref 

6 

44% 

44% 

44% 

44% 

5 — 6§ 

5 - 5g 

4 3 9 

160,000 

Do.  do.  44  % Mort.  Deb.  Btook 

Stook 

m 

44% 

44% 

44% 

104  -106 

104  —106 

4 4 n 

60,000 

India-Rubber,  Gutta-peroha  & Telegraph  Works.. 

10 

10  % 

10  % 

10  % 

153-  164 

15f — 164 

16  A 

6 13 

B7.600 

(Liverpool  Overhead  Railway,  Ord.  . . 

10 

Nil 

Nil 

4% 

Nil 

i-  l 

| 

Nil 

10,000 

t Do.  do.  Pref.,  fully  paid  .. 

10 

6 % 

j>  % 

5 % 

5 % 

44-  5 

44-  5 

t ( 

10  0 0 

600,070 

London  Onited  Trams.  (1901),  1 to  60,007  . . 

10 

3 % 

8 % 

3 % 

Nil 

14-  24 

14-  24 

Nil 

899,930 

Do.  do.  60,008  to  100,000 

10 

3 % 

B % 

8 % 

Nil 

14-  24 

14-  24 

Nil 

126.000 

Do.  do.  6 % Cum.  Pref.,  1 to  126,000 

Do.  do.  4 % 1st  Mort.  Deb.  Stock  . . 

10 

5 % 

b % 

6 % 

3i?% 

2 - 24 

11-  21 

40/- 

- 1 

16  13  4 

1,649,930 

100 

4 % 

4 % 

% 

4 % 

4% 

61  - 64 

59  — 64 

691 

-1 

6 5 0 

6,782,062 

Metropolitan  Consolidated  

100 

21% 

1 % 

4% 

394-  40 

89 J-  401 

40 

394 

1 4 4 

9,640,914 

Do.  Surplus  Lands  .. 

100 

2 p% 

Nif 

2?% 

2f% 

66  — 68 

66  - 68 

674 

4 0 11 

8,286,000 

Do,  District 

100 

Nil 

Nil 

Nil 

17|  - 181 

181-  183 

184 

184 

+ l 

Nil 

891,337 

Metropolitan  Eleotrio  Trams.,  Ord 

1 

Nil 

44% 

ii 

41-  14 

6 10  11 

314,016 

Do.  do.  Defd 

1 

Nil 

Nil 

Nil 

A-  A 
p-  ii 

Nil 

600,000 

Do.  do.  6 % Cum.  Pref.  .. 

Do.  do.  44  % Deb.  Stook  Red. 

1 

6 % 

6 % 

5 % 

5 % 

h-  p 

6 8 1 

696,600 

100 

44% 

44% 

44% 

44% 

93  - 96 

93  - 96 

4 13  9 

$10,828,200 

$9,000,000 

Mexico  Trams  Co.,  Common  Stook 

123  —125 

123  —126 

124 

Do.  1st  Mort.  60-year  6%  Gld.  Bds. 

6 % 

914—  934 

914-  934 

92| 

5 6 11 

245,500 

Potteries  Electric  Traction  

1 

4 % 

4 % 

4 % 

Nil 

4-  i 

i — 1 

245,600 

Do.  6 % Cum.  Pref 

1 

6 % 

; % 

6 % 

5 % 

h — z 

k — I 

• 

6 ii  11 

946,000 

87,860 

Do.  44  % Deb.  Stock  

100 

44% 

44% 

44% 

44% 

84  — 87 

84  — 87 

5 3 6 

Telegraph  Construction  and  Maintenance  . . 

12 

15  % 

lb  % 

174% 

15  % 

344  - 36 

844-  36 

351 

351 

5 8 0 

140,0001 

Do.  4 % Deb.  Bds.,  1 to  1,500  Red.,  1909 

Underground  Eleotric  Railway,  6%  Prior  Lien  . . 

100 

4 % 

4 % 

4 % 

4 % 

101  —108 

101  —103 

3 18  1 

1,000,000 

5 % 

1004  -1014 

100  —101 

1011 

1664 

— i 

4 19  0 

2,800,000 

Do.  do.  44%BondB 

44% 

86  — 89 

88  — 90 

+ h 

5 1 2 

4,900,000 

Do.  do.  6%  Income  Bonds 

34  — 36 

84  — 36 

66,666 

Willans  & Robinson,  1 to  80,000  & 80,001  to  116,666 

1 

Nil 

Nil 

10  % 

5 % 

i-  i 

1-  4 

66,666 

Do.  6 % C.P.,  80,001  to  80,000  & 126,001  to  141,666 

6 

Nil 

6 % 

6 % 

1|-  21 

21 

2 8 4 

246,495 

Do,  % 1st  Mort.  Deb,  Stook  

4 % 

4 % 

4 % 

4 % 

72  - 77 

72  - 77 

5 X 3 

ELECTRICITY  SUPPLY  COMPANIES. 


15.000 

70.000 

Bromley  (Kent)  E.L.  & P.,  1 to  16,000 

Do.  do.  44  % 1st.  deb.  stook  .. 

5 

64% 

64% 

64% 

54% 

4i-  41 

41-  4| 

6 15 

9 

10U 

44% 

44% 

44% 

44% 

91  — 94 

91  — 94 

. . 

4 id 

9 

30,449 

Brompton  A Kens.  Elec.  Lt.  Sup.,  Ord.,  1 to  20,000 
Do.  do.  7 % Cum.  Pref. 

5 

10  % 

10% 

10  % 

10  % 

7-74 

7 - 74 

7A 

7s4 

6 13 

4 

9,651 

6 

7 % 

7 % 

7 % 

7 % 

7-74 

7—74 

4 13 

4 

400,000 

Central  Eleotrio  Bnpply  4 % Guar.  Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

9)  -102 

98  —101 

—1 

3 19 

3 

tsu.ouo 

Charing  Cross  and  Strand  Eleotrioity  Supply 

6 

6 % 

6 % 

6 % 

5 % 

31 — 41 

Si-  41 

. . 

+ h 

6 14 

3 

80,000 

Do.  do.  do.  44  % Cum.  Pref. 

6 

44% 

44% 

44% 

44-  4jj 

44-  41 

4 17 

4 

60,000 

Do.  " City  Undertaking  ” 4*  % Cum.  Prf , 

6 

44% 

44% 

44% 

84-  4 

34-  4 

5 0 

0 

<46,736 

Do.  do.  4 % Deb.  Stook  Red. 

100 

4 % 

4 % 

4 % 

4 % 

98  —101 

98  —101 

8 19 

3 

49,486 

Chelsea  Eleotrioity  Supply,  Ord 

Do.  do.  4j  % Deb.  Stock  Red.  . . 

5 

6 % 

tl 

44% 

44% 

84-  3g 

8J-  31 

6 4 

2 

175,0002 

Stook 

44% 

44% 

44% 

100  —103 

100  —103 

1624 

4 7 

6 

70,696 

City  of  London  Elec.  Lighting,  Ord.  40,001—110,596 

10 

6 % 

6 % 

6 % 

6 % 

101-  101 

loi-  loj 

5 11 

8 

40,000 

Do.  6 % Cum.  Pref.,  1 to  40,000  . . 

10 

6 % 

6 % 

6 % 

6 % 

111-  12* 

11*-  12* 

4 12 

4 

400,0001 

Do.  6%  Db.  Stk 

Stock 

6 % 

5 % 

5 % 

6 % 

121  —124 

121  —124 

4 0 

8 

800,000 

Do.  44%  2nd.  Db.  Stk. 

LUO 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

4 7 

5 

50,000 

County  of  Durham  Eleotrioal  Power,  Ord 

5 

4 % 

4 % 

2 % 

14-  2 

14-  2 

5 0 

0 

60,000 

Do.  do.  do.  6 % Pref.  .. 

6 

6 % 

6 % 

6 % 

6 % 

h-  si 
934—  954 

2J-  81 

. . 

7 8 

2 

960,000 

Do.  do.  do.  6 % 1st  Mtg.  Deb. 

Stook 

5 % 

934-  964 

5 4 

9 

40,000 

County  of  London  Eleotrio  Lighting,  Ord.  1 — 40,000 

10 

6 % 

6 % 

5 % 

6 % 

74—  8 

74-  8 

6 5 

0 

66,000 

Do.  do,  6 % Pref.,  40,001—60,000 

10 

6 % 

6 % 

6 % 

6 % 

108-  114 

iog-  114 

6 7 

10 

<00,0001 

Do.  do.  44  % Deb.  Stock 

Stock 

44% 

44% 

44% 

44% 

106  —108 

106  —108 

4 3 

4 

<00,000 

Do.  do.  44  % 2nd.  Deb.  Stook  . . 

dtOOK 

44% 

44% 

44% 

44% 

98  —101 

98  —101 

4 9 

1 

8"  000 

Edmondson's  Eleotrio  Corporation,  Ord.  Shares  .. 

5 

4 % 

Nil 

Nil 

Nil 

4 ft 

ft 

. . 

Nil 

10,100 

Do,  do.  6 % Cum.  Pref 

6 

8 % 

B % 

Nil 

Nil 

4-  1 

8-  4 

+ 4 

Nil 

48o,600 

Do.  do.  44  % 1st  Mort.  Deb.  Stk. 

100 

44% 

44% 

44% 

44% 

57  — 60 

67  — 60 

. . 

7 10 

0 

$ 3,160,000 

Electrical  Dev.Co.of  Ontario,  6%  IstMtg.Gold  Bnds. 

$500 

5 % 

91  - 94 

91  — 94 

5 6 

6 

10,000 

E 0 kestone,  1 to  10,000  

6 

64% 

64% 

54% 

64% 

4| — 41 

4f~  4 i 

6 12 

10 

10,000 

Do.  5 % Cum,  Pref.,  1 to  10,000 

6 

6 % 

5 % 

5 % 

6 % 

4 1-  5§ 

4i-  64 

, . 

4 13 

0 

90,000 

Do.  44  % 1st  Deb.  Stook  

100 

44% 

44% 

44% 

44% 

97  -10O 

97  -100 

4 10 

0 

16,000 

Hove,  1 to  16,000  

Kaministiquia  Power  Co.,  6 % Gold  Bnds 

Kensington  and  Knightsbridge  Eleotrio  Ord. 

K 

9 % 

9 % 

84% 

84% 

6J-  71 

61-  71 

74 

5 13 

4 

$1,876,000 

100 

5 % 

1014-103?, 

1014-1034 

4 16 

7 

21,000 

D 

10  % 

10  % 

10  % 

8 % 

7-74 

7-74 

5 4 

1 

90,000 

Do.  do.  do.  4 % Deben.  Stk, 

Btook 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  — 98 

4 1 

8 

111,000 

London  Eleotrio  Supply  Corporation,  Limited,  Ord. 

3 

4 % 

4 % 

24% 

8 % 

11-  2 

!|-  24 

35/74 

+ I 

4 4 

3 

70,000 

Do.  do.  do  6 % Pref.  . . 

6 

6 % 

6 % 

6 % 

6 % 

4*  — 64 

41-  64 

6 17 

1 

•82,855 

Do.  do.  < % 1st  Mort,  Deb.  Stk,  Red. 

Stook 

4 % 

44% 

44% 

4 % 

92  — 95 

92  - 95 

4 4 

8 

900,000 

Metropolitan  Eleotrio  Supply,  1 to  100,000  . . 

6 

10  % 

8 % 
44% 

5 % 

Si-  41 

4-44 

85/- 

6 11 

1 

76,121 

Do.  44  % Cum.  Pref,  1—71 ,106  . . 

5 

44% 

44% 

4g — 6 

4|-  6 

4 10 

0 

286,000 

Do.  44  % 1st  Mort.  Deben.  Stook 

Stock 

44% 

4i% 

44% 

44% 

106  —109 

106  —109 

4 2 

7 

948,0001 

Do.  84  % Mort.  Deben.  Stock  Redem. 

WiOOK 

84% 

84% 

84% 

84% 

834-  864 

834  - 864 

4 0 11 

$3,000,000 

Mexican  Eleotrio  Light  Co,.  6%  1st  Mtg.  Gold  Bnds 

100 

5 % 

6 % 

5 % 

5 % 

81  — 83 

81  — e3 

82} 

6 0 

t; 

,8,686,000 

Do.  Light  and  Power  Co.,  Ltd.,  Common 
Do.  do.  7%  Cum.  Pref.  8tk. 

$100 

84% 

68  - 70 

68  — 70 

69* 

684 

6 0 

0 

$2,400,000 

Stock 

7 % 

10)  —105 

10O  -104 

100 

— i 

6 14 

7 

$12,000,000 

Do.  do.  6%  IstMtg.Gold  Bnds, 

100 

5 % 

85  - 87 

864  - 874 

Bt4 

854 

+ £ 

6 14 

3 

960,000 

Midland  Eleotrio  Corporation,  44  % 1st  Mort.  Deb, 

10U 

44% 

44% 

44% 

44% 

98  -100 

98  -100 

4 10 

0 

180,491 

Newoastle-on-Tyne,  1 to  187,600  

5 

8 % 

8 % 

8 % 

24% 

3|  — 44 

si-  4 

98  —100 

si-  41 

2 16 

9 

187.600 

126.600 

Do.  6 % Pref.,  1 to  137.600  .. 

f North  Metropolitan  Electric  Power  Supply  Co., ) 
6 % Mortgages  (Red.),  Nos.  1 to  1,266 ) 

6 

100 

6 % 

6 % 

5 % 

6 % 

31-  4* 
93  — 100 

5 17 

8 

10,862 

Notting  Hill  Eleotrio  Lighting 

10 

74% 

74% 

74% 

7 % 

121-  131 

12}-  131 

5 6 

0 

20,000 

Oxford,  1 to  96  and  407  to  20,810  

6 

7 % 

7 % 

7 % 

6—64 

6 — 64 

6 7 

8 

60,000 

Do.  4 % Deb.  Stook 

100 

4 % 

4 % 

4 % 

4 % 

95  — 98 

95  — 98 

4 1 

8 

119,694 

River  Plate  Eloty.  Co.  Ord.  Nos.  1 to  120,607 

1 

24% 

6 % 

8 % 

14-  IS 

14-  IS 

4 18 

6 

100,000 

Do.  do.  6%  Non  Cum.  Pref.  Nos.l  to  100,000 

1 

6 % 

6 % 

6 % 

6 % 

1.^2 — 1:7b 

6 19 

0 

200,000 

Do.  do.  6%  Deb.  Stk.  Red 

100 

5 % 

6 % 

6 % 

6 % 

103  —100 

103  —106 

, . 

4 14 

4 

40,000 

St.  James’  and  Pall  Mall  Eleotrio  Light,  Ord. 

6 

124% 

10  % 

10  % 

10  % 

84-  9 

84—  P 

SIS 

8? 

6 7 

0 

SQ.000 

Do.  do.  7 % Pref.  20,081  to  40,080 

5 

7 % 

7 % 

7 % 

7 % 

7—74 

7-74 

5 11 

1 

150,0001 

Do.  do.  84  % Deb.  Btook  Red.  .. 

100 

8 % 

» 

84% 

84% 

Nil 

84  — 88 

84  — 88 

8 19 

7 

12,000 

Smithfleld  Markets  Eleotrio  Supply,  Ord 

5 

4 % 

Nil 

14-  2 

14-  2 

Nil 

66,000 

South  London  Eleotrio  Supply,  Ord 

4 

4 % 

8 % 

4 % 

6 % 

2S — 3 

2.1-  8} 

+ h 

6 9 

0 

130,000 

South  Met.  Eleo.  Lt.  & Power,  Ord 

1 

24% 

24% 

24% 

24% 

A~  i9a 

i6 i — ft 

4 8 11 

142,968 

Do,  do.  7 % Pref 

1 

7 % 

7 % 

7 % 

7 % 

1A-  1A 

6 17  11 

224,620 

Do,  do.  <4  % iBt  Deb.  Stk, 

100 

44% 

44% 

44% 

44% 

100  —103 

100  —103 

4 7 

6 

80,000 

Urban  Eleotrio  Bnpply,  Ord 

5 

6 % 

6 % 

6 % 

6 % 

1-  i 

1-  1 

25  6 

8 

60,000 

Do.  do.  6 % Cam.  Pref 

6 

6 % 

6 % 

6 % 

6 % 

44% 

11-  11 

11—  1* 

• • 

14  5 

4 

275,000 

Do.  do.  44  % 1st  Mort.  Db.  Stk.  Red. 

100 

44% 

44% 

44% 

744—  784 

744  - 784 

6 14 

8 

Rrw.oro 

Vlotoria  Falls  Power  Co.,  Pref.  Nos.  1 to  808,000  . . 

1 

6 % 

4-  IS 

I-  iS 

5 6 

8 

100,000 

Westminster  Eleotrio  Supply.  Ord 

Do,  do.  <4  % Oum.  Pref.  Re- 

duced from  6%  since  31st  Deo.,  1906) 

5 

18  % 

12  % 

10  % 

10  % 

84-  9 

88-  94 

+ 4 

6 9 

7 

81,219 

1 

6% 

44% 

44% 

44% 

54-  68 

54-  68 

4 0 

0 

* Unions  otherwise  slated,  all  shares  are  tolly  paid.  t Quotation!  on  Liverpool  Btook  Exobange, 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  NOVEMBER.  1909. 


The  November  returns  of  electrical  business  were  considerably 
ahead,  in  all  three  sections,  of  those  of  the  previous  months— the 
imports  especially,  their  total  having  only  once  been  exceeded 
during  the  past  five  years. 

The  exports  for  the  month  were  valued  at  £309,607,  this  figure 
including  £49,170  of  telegraphic  material,  and  being  comparable 
with  a total  of  £265,523  recorded  in  October. 

A year  ago,  however,  the  November  total  reached  £336,100,  due 
to  an  abnormal  export  of  telegraphic  plant. 


and  £144,163  in  November,  1908,  while  the  re-exports  were  valued 
at  £16,336,  or  somewhat  above  the  average. 

The  improved  export  total  can  be  attributed  mainly  to  better 
business  in  the  electrical  machinery,  telrphone  and  telegraph 
sections,  for  it  will  be  noted  that  the  cable  exports  were  some 
£18,000  less  than  in  the  previous  month. 

The  individual  items  of  the  import  table,  with  one  exception, 
show  an  increase  over  the  previous  month’s  figures  ; the  exception, 
however,  electric  lamps,  amounted  to  over  £50,000  in  value,  and  is 
actually  the  most  prominent  section  in  the  returns. 

The  Argentine,  Japan,  India  and  Canada  were  our  best 
customers,  while  Germany,  as  usual,  was  the  most  prominent 
importer  into  this  country. 


The  imports  total  of  £191,504  compares  with  £164,246  in  October 

Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom 


Country  reoeiving  exports  and  importing. 


Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands  and  Java  ... 

Belgium 

France  and  Switzerland 

Portugal,  Madeira  and  Portuguese  Africa  ... 

8pain  and  Canary  Isles  

Italy  and  Austria-Hungary  

Greece,  Bulgaria,  Roumania  and  Turkey  ... 

Channel  Isles,  Gibraltar  and  Malta 

D.S.A.  and  Cuba  

Canada  and  Newfoundland 
Bahamas,  British  West  Indies  and  British 
Guiana 

Mexico,  Colombia,  Bolivia  and  Panama 

Peru  and  Uruguay  

Chile  

Brazil  

Argentine  

Egypt  •••  - ••• 

British  West  Africa,  Ascension  and  St. 

Helena 

Cape  of  Good  Hope 

Natal  ...  ...  ...  * 

Rhodesia,  O.R.C.  and  Transvaal  

Zanzibar,  Brit.  East  Africa,  Mauritius  & Aden 

China  and  Siam  

Japan  ...  

India  

Ceylon  ... 

Straits  Settlements,  Fed.  Malay  States, 
British  North  Borneo  and  Sarawak 
Hong  Kong 

West  Australia 

South  Australia 

Victoria 

New  South  Wales  

Queensland 
Tasmania 
New  Zealand 

Total,  £ 


Electrical  goods 
and 

appliances. 

Wires  and  cables, 
rubber  and  other 
insulations. 

Electric  lighting 
fittings  and 
accessories. 

Eleotric  lamps 
and  parts. 

Electric  meters 
and 

Instruments. 

Electrlo 

machinery. 

Electrically- 

driven 

machinery. 

Batteries  and 
accumulators. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ . 

89 

1,891 

48 

186 

282 

4,064 

38 

80 

97 

514 

24 

57 

51 

2,141 

... 

8 

238 

879 

20 

159 

14 

502 

82 

488 

33 

17 

922 

933 

30 

50 

22 

28 

134 

478 

171 

2,053 

... 

... 

90 

151 

94 

172 

48 

1,739 

14 

233 

106 

113 

210 

2.152 

39 

92 

13 

801 

3,841 

... 

... 

401 

9i 

184 

180 

i 81 

40 

23 

12 

240 

1,300 

48 

59 

29 

180 

665 

... 

... 

328 

1,165 

1,416 

351 

1,981 

1,415 

101 

16 

11 

30 

114 

• 

79 

5 

148 

472 

752 

... 

25 

87 

61 

42 

63 

25 

6,067 

... 

223 

341 

38 

544 

15 

1,525 

2,315 

63 

404 

237 

322 

223 

62 

6,731 

6,147 

874 

1,422 

6,452 

105 

856 

409 

20,517 

352 

2,743 

166 

12 

221 

16 

3 

99 

3 

298 

180 

177 

19 

70 

43 

158 

1,239 

5 

1,222 

401 

374 

839 

67 

457 

1,067 

1,440 

8 876 

238 

389 

205 

2,839 

25 

277 

1,740 

9,361 

63 

891 

2 

6,742 

316 

266 

134 

185 

52 

98 

29 

232 

3 

10 

851 

608 

1,458 

252 

2,449 

SO 

30 

85 

1,470 

330 

102 

1,391 

14,104 

'590 

2,827 

770 

8,154 

2,254 

1,524 

1,093 

11,804 

3,907 

5,035 

60 

87 

29 

223 

654 

65 

64 

17 

260 

1 280 

87 

111 

38 

172 

23 

51 

220 

338 

53 

305 

... 

891 

24 

29 

271 

346 

6 

838 

656 

283 

27 

320 

926 

27 

253 

19 

883 

7 

1,100 

2,572 

25 

474 

11 

1,041 

166 

2,819 

1,015 

289 

505 

486 

2,664 

1,667 

275 

15 

263 

101 

21 

83 

196 

17 

85 

28 

21 

... 

471 

1,261 

137 

798 

112 

405 

983 

62 

- 

15,920 

49,698 

8,186 

12,011 

9,175 

101,361 

19,546 

14,799 

u)  as 
*2  O 4) 

.H5.g 
a pis 
O ft  o 
a3  a> 

■s  g"0 


•-  -a  • 

•5  0 '■ 

o.  a,  • 


a o 
H 1 


45 


21 


29 


13 


2 021 
1,213 
423 
305 

17 

11 

37 

5 

4,864 

224 

"62 

29 


89 

15,053 

749 

46 

51 


845 

44 

190 

39 

933 


806  :8,93  V 49,170 


Registered  Imports  Into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries 


Norway,  Sweden  and  Denmark 

Germany 

Holland  ...  

Belgium  ... 

France  

Switzerland  

Italy 

Austria-Hungary 
United  States  


Total,  £ 


£ 

£ £ 

£ 

£ 

20 

6 

208 

26 

315 

14,465  1,694 

41,358 

1.SO0 

4K 

2,636 

10 

665 

592  362 

76 

232 

473 

40  1,265 

2,539 

993 

5,911 

29 

10 

98 

52 

1,230 

734 

541 

4 

2,457 

1,213  1,148 

2,791 

... 

9,941 

18,280  4,498 

50,159 

3,163 

£ 

1,476 

29,405 

4,335 

25 

23 

168 

13,078 


48,510 


£ £ 

£ 

£ 

678 

3,458 

206  1,661 

11,976 

19,560 

19 

44 

... 

45  283 

373 

2,769 

1,500 

2,9G7 

3,421 

8 

20 

194 

1.6C6 

1,477 

269 

3,469  137 

54 

759 

3,739  4,267 

16,911 

32,036 

£ 

6,842 
2,979 
1,865 
3,209 
2,990 
2 779 

3.691 
5,457 
1,051 

1.692 
6,127 

24,747 

293 

2,696 

6,383 

5,174 

16,436 

53,227 

1,411 

1,989 

4,874 

14621 

19,542 

985 

7,778 

37,165 

35,768 

1,550 

2,090 

1,892 

3,309 

2,469 

10,297 

10,134 

696 

225 

5,194 

309,607 


£ 

5,872 

122,440 

2.757 

9,732 

13,223 

6,270 

2,911 

3,193 

25,106 

191,504 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


£ 
2,903 


£ 

572 


1 £ 1 £ 

1 £ 1 £ 

£ 

£ 

! 2,668  1 ... 

1 2,633 

262 

854 

£ 

6,444 


Total  Expobts  r £309,607.  Total  Re-Expobtb  : £16,336.  Total  Imposts  : £191,504. 

Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs 
third  columns  contain  many  amounts  relating  to  " goods  ” otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns. 
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THE  LOADING  OF  TELEPHONE  CABLE 
CIRCUITS.* 


By  A.  W.  MARTIN. 


{Continued  from  page  1)95.) 


PART  II. 


In  this  section  of  the  paper,  it  is  proposed  to  deal  with 
the  application  of  the  formulas  for  a and  ft  to  practical  cases, 
and  the  simplification  of  the  expressions  where  possible.  It 
will  be  convenient  to  divide  telephone  circuits,  so  far  as  the 
lines  themselves  are  concerned,  into  two  classes  : first,  those 
in  which  the  inductance  is  merely  that  between  the  ordinary 
wires  forming  the  loop,  which  circuits  are  said  to  be  unloaded , 
and,  second,  those  in  which  the  inductance  has  been 
increased  by  distributing  iron  along  the  whole  length 
of  the  conductors,  or  in  which  inductance  coils  have  been 
inserted  at  regular  intervals.  Circuits  of  this  second  class 
are  said  co  be  loaded ; and  coils  used  to  increase  the 
inductance  are  known  as  loading  coils. 

Before  proceeding  further,  it  is  necessary  to  emphasise 
that  any  sound  made  in  normal  speech  is  complex  ; inas- 
much as  it  may  be  composed  of  a number  of  superposed 
vibrations  or  waves,  some  having  periodicities  as  low,  or 
lower,  than  100  per  second,  and  others  as  high,  or  higher, 
than  2,000  per  second.  These  vibrations  or  waves  should 
be  reproduced  in  their  proper  order  or  proportion  in  a tele- 
phone circuit  if  good  speech  transmission  is  to  be  obtained. 
Supposing  all  the  sound  waves  at  the  sending  end  to  have 
been  properly  converted  into  periodic  currents  of  electricity, 
then,  if  all  the  variations  of  current  strength  reached  the 
receiving  end  of  the  circuit  in  their  proper  order  and  pro- 
portion, the  reproduction  of  the  quality  of  the  original 
speech — or  articulation,  as  it  is  called — would  be  perfect. 
An  inspection  of  the  formulae  for  both  a and  ft  will  show  that 
they  each  become  greater  with  the  frequency,  which  means 
that  waves  of  different  frequencies  are  not  transmitted  with 
the  same  velocity,  nor  are  they  subject  to  the  same  attenua- 
tion. If,  however,  k r be  made  equal  to  s L,  then  the 
expression  for  a reduces  to — 

a = p v/K  L =vj2  tt/  Vk  h. 


Now  the  velocity,  v,  = 


2 7T  / 
a 

2 IT  f 

2 w J f K h 


so  that,  if  K and  l were  independent  of  frequency,  all  waves 
would  travel  with  the  same  velocity.  Again,  on  the  same 
assumption,  namely,  that  K E = s l,  the  equation  for  ft 
reduces  to — 

ft  = n/r  s, 

which  is  apparently  independent  of  the  frequency  ; and,  if 
this  be  the  case,  all  waves  are  proportionately  attenuated. 
When  these  conditions  obtain,  the  circuit  is  said  to  be  distor- 
tionless. In  the  first  place,  no  ordinary  substance  used  as 
a dielectric,  other  perhaps  than  air,  is  known  to  remain  fairly 
constant  in  specific  inductive  capacity  and  leakance  for  all 
telephonic  frequencies  ; while,  if  there  be  any  iron  in  the 
neighbourhood  of  the  conductor,  it  is  improbable — if  not 
impossible — that  u and  l will  remain  constant  for  all 
frequencies  ; so  that  the  distortionless  circuit,  so  far  as  the 
telephone  engineer  is  concerned,  is  a thing  at  present  impos- 
sible of  attainment.  Even  supposing  it  were  easy  to  attain, 
say,  by  increasing  L or  reducing  s and  taking  into  con- 
sideration the  absolutely  lowest  present  known  values  for  K 
and  R,  in  any  case  of  practical  telephony,  it  would  be  found 
that  the  resulting  attenuation  would  be  so  great,  although 
the  articulation  might  be  perfect,  that  the  volume  or  loud- 
ness of  speech  obtained  would  be  too  small  on  a lengthy 
line  to  be  of  any  commercial  use  whatever. 

Ab  the  attenuation  is  different  for  different  frequencies, 
it  is  necessary  to  state  in  every  case  what  periodicity  has 
been  assumed.  It  is  usual  to  take  an  average  frequency  for 

* A paper  read  before  the  Institution  of  Post  Offioe  Electrical 
Engineers  on  January  11th  and  February  8th,  1909. 


telephonic  currents,  and  to  regard  all  the  elementary  waves 
making  up  a complex  wave  as  being  attenuated  in  the  same 
way  as  the  average.  What  this  mean  value  is,  is  a matter 
of  some  debate.  Generally,  in  this  country,  it  is  taken  as 
750  periods  per  second  ; but  some  place  it  as  high  as  800. 
For  attenuation  calculations  the  former  will  be  assumed 
unless  otherwise  stated.  Later  on,  it  is  explained  why, 
when  velocity  is  being  considered,  2,000  is  taken  as  the 
periodicity. 

Unloaded  Lines. — Although  underground  circuits,  and 
the  like,  are  primarily  being  considered,  it  may  be  mentioned 
in  passing  that  in  calculating  the  attenuation  of  an  ordinary 
overhead  line  the  full  formula  for  ft  should  be  used,  as  none 
of  the  factors  are  negligible.  In  underground  or  submarine 
cable  circuits,  however,  the  insulation  resistance  between 
wire  and  wire  is  of  a high  order  ; rarely  being  as  low  as 
5 megohms  per  mile,  and  often  as  high  as  2,000.  Generally, 
then,  s,  the  leakance,  is  not  greater  than  0-0000002  mhos  ; 
so  that,  without  producing  any  appreciable  error  in  the 
results,  s may  be  neglected.  If  this  be  done — 


“ — ^ \p  K (Vr2  + p*  L,2  + p,L), 

ft  ~ ^ \p  K (v/r2  + f L-  — p L). 

These  formulas  in  cases  where  s is  negligible  are 
applicable  to  all  unloaded  subterranean  and  submarine 
telephone  circuits  possessing  normal  resistance,  inductance 
and  electrostatic  capacity.  A further  simplification  is 
possible  in  special  cases,  such  as  when  the  resistance  of  the 
circuit  is  high  compared  with  the  product  p L.  The 
inductance  of  any  loop  in  an  underground  paper  cable, 
unloaded,  may  be  taken  as  0'001  henry  per  mile ; conse- 
quently, if  J|=  2 tt  x 750,  p l = 4‘7  approximately.  In 

the  case  of  10  or  20  lb.  per  mile  copper  conductor  loops, 

where  the  resistance  per  mile  of  loop  is  176  and  88  ohms 
respectively,  it  may  be  taken  that  v/r2  "+  p2 1/  — r nearly, 
and  that  v/  r ' 
that — 


p l = \/r  nearly,  with  the  result 


ft  = s/  ^ P K R. 

It  should,  however,  be  understood  that  the  result  is  only 
approximately  correct,  say,  to  within  5 per  cent. 

Loaded  Lines. — In  the  case  of  circuits  in  which  the 
inductance  per  mile  of  loop  has  been  greatly  increased  by  the 
insertion  of  loading  coils , a considerable  simplification  of  the 
formulas  for  a and  ft  is  possible.  It  should  be  noted  that 
the  following  consideration  does  not  apply,  at  present,  to 
cases  where  the  inductance  is  increased  by  winding  iron 
wire  over  the  conductors.  The  reasons  for  making  this 
reservation  are  given  in  Part  III. 

In  a properly  loaded  circuit  the  product  p l is  much 
greater  than  r ; and  in  any  normal  underground  or  sub- 
marine circuit  the  product  p k is  much  greater  than  s. 

Take,  first,  the  expression — 

a = Vi  [V  (R-  + 'p2  I?)  (S2  -h  p* K?)  — (R  S — p'2  L K)] 
and  extract  from  it 

v/i 


v/  R2  + p 2 L2. 

,,  , / R2  \1 

and  expanding  this  by  the  binomial  theorem — 


v/R2  + p 


>2  L2  = p L ( 


1 + 


2 p-  L2  8 p4  h4 


. . . &c}j  : 


all  terms  involving  higher  powers  than  the  square  may  be 
ignored  as  being  too  small  to  make  any  practical  difference 
in  the  result,  so  that — 

v/R2  + p-  = p r.  ^1  + nearly. 

Similarly,  it  may  be  shown  that — 

\/ s2  -f  p-  K2  = p k ^ I -|-  — 4,— nearly 
The  term  %/(!?  + jr  l2)  (s2  + p-  k2) 


then  become,  [p  l (l  + fgf)  ■ P K (l  +j$p)] 

or  f Kh  (\  + . R;-  ■„  + -4—0  + .A . 

\ 2 p-  i,'  2 P“  K"  4 p4  l?  ' 


The  last  term  within  the  bracket  is  so  small  a quantity 
as  to  be  negligible,  and  by  multiplying  out  the  expression 
becomes — 

»-  R2  K L p"  S2  K L 

P2  K L + - o ^ t2-  + 


2 f L2 
R2  K 


= JP  K L + 


+ 


2 f K2 
S2  L 


2 L ' 2 K * 

The  complete  expression  for  a then  becomes — 


« = \A  [jo2  K R + + ~RS  + f h K]»  ^13) 


=v. 


pr  KL  + 


R2  K 

4 L 


S2  L 

4 K 


R S 


1 + 


R-  . 

4/U 


+ 


R S 


4 p2  K2 


2 JO2  K L 


= ?v^  ( 

=?  V*  Hi  + (-ifr  - ijr)  ]• 

If,  as  stated,  pL  be  great  compared  with  R,  and  p K be 
great  compared  with  s,  then — 


is  negligible, 


and 


2 j)  K 

a = p s/  K ii, 

which  result  is  not  to  be  compared  with  the  one  of  similar 
form  given  previously,  because  in  this  case  it  is  not  assumed 

that  kr  = sl.  . 

Take  next  the  expression  for  /3,  and  notice  that  it  only 
differs  from  that  for  a in  that  the  last  term  under  the 
principal  root  sign  is  positive.  Making  the  same  assump- 
tion as  before  in  connection  with  the  magnitudes  of  p L and 
p k,  the  complete  expression  for  /3  is  (from  equation  13) — 


0=  V i [/n  + +|i+  *.  - f «], 


(14) 


= v^ 


4 L 


S2  L 
~4  K 


+ 


R S 
2 


= V4f(1  + 


S2  L- 
K2  R2  / 


+ 


2SL 
K R 


« v—  f1  y 

V 4 L V KR  / 

2 V L \ KR  / 

= + ».!•:')  v K 

\ 2 2 K / V L 


R + L 

K 


V 


degree  of  safety  : namely,  that  at  any  particular  frequency 
the  ratio  of  s to  K will  be  constant. 


Let 


= «, 


then 


R + 


This  formula  gives  the  attenuation  constant  for  any  loaded 
circuit  provided  p L be  great  compared  with  R,  and  pK  be 
great  with  respect  to  S,  as  is  usually  the  case. 

Methods  of  determining  the  values  of  R and  h at  different 
frequencies  are  fairly  well  known,  and  for  the  particular 
periodicity  considered,  we  may,  therefore,  insert  the  measured 
values  in  the  above  formula.  This,  however,  is  not  the  case 
with  s and  K.  Very  little  information  is  available  respecting 
the  variation  of  electrostatic  capacity  and  insulation  resist- 
ance with  frequency.  Further  experimental  investigation 
appears  to  be  necessary  on  the  following  points  : — 

(a)  What  is  the  periodicity  which  may  be  taken  as  the 
mean  of  a speech  wave  ? 

( b ) Is  this  mean  frequency  the  same  for  all  types  of 
circuit,  and  if  not,  how  does  it  vary  ? 

(c)  How  do  electrostatic  capacity  and  leakance  vary  with 
frequency  in  paper  and  gutta-percha-covered  conductors 
such  as  are  commonly  used  in  practice  ? 

In  this  paper  it  is  not  intended  to  discuss  these  matters, 
owing  to  lack  of  information  of  a definite  character.  There 
is,  however,  one  assumption  which  may  be  made  with  some 


In  the  present  incomplete  state  of  knowledge  as  to  the 
variation  of  k with  frequency  and  of  what  the  mean  fre- 
quency in  any  particular  circuit  is,  the  only  thing  to  be 
done  is  to  take  K as  being  the  same  at  all  periodicities,  and 
by  associating  a large  number  of  practical  results  to  fix  a 
value  to  the  constant  n,  which  most  nearly  fits  the  observed 
results.  This,  as  will  be  seen  later  on,  has  been  done,  with 
the  results  that  when  the  loading  coils  used  have  non- 
magnetic cores,  and  have  no  magnetic  material  near  them, 
n = 50  ; and,  when  the  loading  coils  have  cores  of  magnetic 
material  in  the  form  of  a closed  magnetic  circuit,  then, 
n = 80,  give  results  sufficiently  near  the  truth  for  present 
practice  in  the  matter  of  estimating  what  improvement  will 
be  effected  by  loading  a particular  circuit.  It  must,  how- 
ever, be  noted  that  these  figures  are  based  upon  the  obser- 
vations made  with  the  coils  described  in  Part  III ; where  it  is 
mentioned  that  the  effective  resistance  of  so-called  “ iron- 
core  coils”  is  much  less  than  that  of  the  “ air-core  coils 
for  a given  inductance.  The  difference  in  effective  resistance 
of  the  two  types  of  coil  for  the  same  inductance  may  explain 
the  reason  for  the  different  value  of  the  constant  n required 
to  make  the  observed  and  calculated  results  agree.  These 
matters  require  further  thought  and  investigation,  but  until 
such  investigation  has  been  made,  it  may  be  accepted  with 

confidence  that — ...  j 

(a)  Where  loading  coils  without  magnetic  coils  are  used, 


0 = 


r + 50  I 
2 


• v - 


( l ) Where  loading  coils  with  magnetic  cores  (such  as  are 
mentioned  hereafter)  are  employed, 


*-V°-  v 


Anyone  who  studies  these  formulas,  or,  indeed,  who  scans 
the  practical  results  given  in  Part  III,  will  at  once  appreciate 
the  necessity  for  keeping  the  resistance  R as  low  as  possible 
for  any  given  increase  in  the  value  of  the  inductance  L. 

It  is  very  lamentable  that  little  attention  appears  to  have 
been  paid  to  Mr.  Oliver  Heaviside’s  repeated  indications  that 
inductance  would  be  beneficial  in  a telephone  loop.  Some 
eminent  scientists  appear  to  have  recognised  the  importance 
of  the  matter,  amongst  them  being  Prof.  S.  P.  Thompson, 
but  no  definite  information  as  to  the  manner  in  which  the 
inductance  might  be  efficiently  inserted  appears  to  have  been 
given  until  the  subject  was  investigated  mathematically  and 
experimentally  in  America  by  Prof.  M.  I.  Pupin,  whose 
papers  are  worthy  of  the  most  serious  consideration  , they 
are  “ Transactions  of  the  American  Institute  of  Llectrical 
Engineers,”  (a)  March  22nd,  1899  ; “Propagation  of  Long 
Electrical  Waves,”  (6)  May  19th,  1900;  “ Wave  Trans- 
mission over  Non-Uniform  Cables  and  Long-Distance  Air 

Lines.”  ~ n.  a 

Other  valuable  work  has  also  been  done  by  Dr.  U.  A. 
Campbell,  see  Phil.  Mag.,  1903,  Vol.  5,  page  313,  “On 
Loaded  Lines  in  Telephonic  Transmission. 

Lagrange  in  his  “ Mecanique  Analytique,  Sec.  partie, 
Sec.  VI,  Lord  Ptayleigh  in  his  “ Theory  of  Sound,  Vol.  I, 
pages  233  and  234,  Prof.  Routh  in  his  “ Advanced  Rigid 
Dynamics,”  page  260,  and  many  others  have  investigated 
the  propagation  of  waves  along  uniformly  loaded  strings. 
They  show,  in  effect,  that  if  a long,  thin  stretched  string  be 
taken  and  loaded  by  small  weights  at  equal  distances  along 
its  length,  it  will  vibrate  practically  as  though  uniformly 
loaded  if  there  be  not  less  than  w loads  per  wave  length  ; or, 
that  the  string  will  transmit  waves  when  the  length  of  each 
wave  is  such  as  to  include  n loads.  Of  course,  the  closer  the 
loads,  the  shorter  will  be  the  wave  length  which  the  string 
will  be  able  to  transmit. 

Prof.  Pupin  and  Dr.  Campbell  each  seem  to  have  recog- 
nised an  analogy  between  the  behaviour  of  a loaded  string 
under  tension,  fig.  6,  and  that  of  an  electric  circuit,  fig.  7, 
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where  the  inductance  coils  inserted  at  regular  intervals  take 
the  place  of  the  loads  on  the  string.  The  papers  of  the  able 
investigators  referred  to  will  throw  all  necessary  light  upon 
this  matter.  Because  the  inductances  inserted  in  an  electric 


Ijoadexi.  string  * 

Fig.  6. 


circuit  limit  the  wave  length  which  can  be  transmitted,  in 
the  same  way  as  the  loads  upon  a string  limit  the  wave 
lengths  which  it  will  transmit,  they  are  regarded  as  loads 
and  the  coils  are  called  loading  coils. 

Working  upon  this  analogy  between  the  transmission  of 
waves  along  a loaded  string  under  tension,  and  a loaded 
electric  circuit  respectively,  it  will  be  accepted  that  there 
must  be  at  least  coils  per  wave  length  in  the  circuit.  To 
obtain  sufficiently  clear  speech  for  practical  purposes,  it  is 
essential  that  waves  having  a periodicity  of  2,000  per 


Fig.  7. 


second  should  be  transmitted  ; there  must,  therefore,  be  rr 
coils  per  wave  length  at  this  high  frequency.  This  fact  may 
be  made  use  of  in  establishing  a simple  rule  for  the  minimum 
distance  apart  for  the  loading  coils  selected  to  serve  any 
circuit.  Thus — 3 

Wave  length  = X = 

a 

If  D be  the  distance  in  miles  between  the  coils,  then— 


But  in  a loaded  circuit  it  has  been  shown  that— 
a =s  p Vk  L = 2 nf  Vk  I. 
where  / is  the  periodicity  per  second. 


2 7T  / %/  k L 


and 


D-  = 


1 

it  f n/  K L 


7 r2/2  K L 


?\ow  let  k and  L,  be  the  electrostatic  capacity  in  min 
jmu1  s and  the  inductance  in  millihenry s respectively  r 
mile  of  loop.  Then—  v 3 t 

rf  = 

7T2  /2  K,  Lj 

But  the  inductance  between  the  actual  wires  of  any  tel 
phone  loop  in  practice  is  so  small  as  to  be  negligible  coi 
pared  with  that  added  in  loading  the  circuit ; so  that  L.  m 
be  taken  as  the  inductance  per  mile  due  to  the  coils, 
therefore,  La  be  the  inductance  in  millihenrys  of  each  o 


and  by  substituting  this  in  the  above  equation  for  n2 — 

10° 

u = 1U 

K,La’ 


i "2  — 7. • 

i r /- 

Taking  / = 2,000  periods  per  second— 


D K,  La 

This  result  represents  the 
namely,  that  in  which  there 


= 25*3. 

worst  permissible  condition — 
are  just  7 r coils  per  wave  at 


2,000  periodicity.  It  is  better  in  practice  to  allow  some 
margin,  so  that  commonly  w / is  taken  as  equalling  7,000 
which,  according  to  the  view  taken,  allows  more  than  v coils 
per  wave  at  2,000  periods,  or  allows  shorter  waves  to  be 
transmitted  at  it  coils  per  wave-length.  If  n f = 7 000 
then — 

i)  K,  L2  = 20-4. 

The  general  rule  is,  therefore,  that  the  product  of  the  dis- 
tance apart  of  the  coils  in  miles,  the  electrostatic  capacity 
per  mile  in  microfarads,  and  the  inductance  per  coil  in 
millihenrys  should  not  be  greater  than  25-3,  and  need  not 
be  less  than  20'4. 

{.To  he  continued.') 


CONCILIATION. 


There  has  been  so  much  friction  between  employers  and 
employes  upon  municipal  tramways,  that  we  welcome  any 
scheme  which  has  for  its  aim  the  nipping  in  the  bud  of  labour 
disputes.  The  way  has  been  made  clear  by  many  earlier 
workers,  and  the  production  of  a mutually  acceptable  set  of 
general  principles  and  rules  to  govern  procedure  has  been 
simplified  by  the  existence  of  precedents.  Nevertheless,  the 
formulation  of  the  “ scheme  for  conciliation  and  arbitration 
as  agreed  between  the  Board  of  Trade,  the  L.C.C.,  and  the 
employes  of  the  ( ouncil  in  the  Tramways  Department,  for  the 
settlement  of  questions  affecting  the  employes  in  the  Tram- 
way Department,”  must  have  involved  a great  deal  of  hard 
work  which,  often  enough,  no  doubt,  became  tedious  and 
unpleasant  as  well.  The  three  bodies  concerned  are  to  be 
congratulated  upon  the  technical  results  of  their  labours,  and 
it  is  to  be  hoped  that  the  conciliation  boards  will  sweeten 
continually  the  relations  between  master  and  man,  and  will 
prevent  effectually  the  recurrence  of  those  unseemly  dis- 
putes, which,  from  time  to  time,  have  disturbed  the  public 
peace.  r 

We,  like  all  who  wish  earnestly  to  see  the  nation  prosperous, 
have  viewed  with  growing  apprehension  the  creation  and 
prolific  growth  of  an  army  of  municipal  employes,  whose 
“power  for  selfishness”  increases  just  twice  as  fast  as  its 
numbers.  To  such  a politically  powerful  body  a strike  is  a 
tempting  weapon,  and  “ pressure  ” would  develop  from  the 
spasmodic  to  the  usual. 

We  do  not  suppose  that  the  erection  of  any  number  of 
Conciliation  Boards  will  put  an  end  to  the  illegitimate  use  of 
political  pressure  for  narrow  domestic  purposes  ; but  these 
Boards  should  do  something  at  least  to  suppress  that  type  of 
man  whom  we  may  call,  in  imitation  of  some  of  our  corres- 
pondents, the  super-growler,  or,  in  better  known  terms,  the 
professional  agitator  and  the  rank  Socialist. 

We  are  especially  relieved  and  pleased  to  see  that 
questions  relating  to  discipline  and  management  are 
exempted  from  the  jurisdiction  of  the  board.  Object  lessons 
aI.e.^)eeD  8^en  to  the  country  during  the  last  few  years 
sufficient  to  show  the  more  than  folly  of  buying  a dog  and 
doiDg  the  barking  oneself,  and  the  general  ridicule  of  this 
principle  when  it  is  displayed  should  prevent  its  introduction 
into  any  conciliation  scheme  which  may  be  drawn  up  in  the 
future.  r 

The  L.C.C.  scheme  is  so  important,  in  that  it  is  the  first 
of  its  kind  applied  to  tramways,  that  we  have  reprinted.it 
below  as  it  appeared  in  the  Agenda  of  the  Council  on 
November  2nd,.  1900.  Its  clauses  will  repay  careful  study, 
and  may  give  rise  to  considerable  criticism,  but  that  will  not 
l>e  bui prising  under  the  circumstances.  For  ourselves,  we 
are . not  inclined  to  sub  ject  the  scheme  to  any  detailed 
criticism,  but  we  cannot  refrain  from  saying  that  a second 
and  a third  perusal  have  not  sufficed  to  remove  our  first 
irapiession  that  the  keynote  of  confidence  which  we  ought  to 
hear  is  missing.  The  very  first  clause  under  “ Procedure  ” 
emphasises  this  : Each  side  of  a Conciliation  Board  to  select 

its  own  chairman.  rI  hen  in  Clause  3 there  is  provision  for 
appointing  two  secretaries  in  case  the  two  sides  of  the  Board 
cannot  agree  to  any  one  member  of  either  side.  Clause  4 
provides  that  each  side  of  a Board  is  to  vote  separately. 

These  and  other  clauses  indicate  rather  that  the  Board 
is  to  be  formed  out  of  two  sets  of  irreconcilables  than 
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from  one  general  body  of  men  whose  sole  object  is  to  take 
evidence  upon  all  aspects  of  a proposition,  and  to  arrive  at 
their  decision  upon  a basis  of  moral  and  commercial  justice 
and  equity. 

It  seems  to  us,  too,  that  the  Board  is  to  be  put  into  an 
invidious  position  by  the , reference  of  any  resolutions 
involving  a reduction  of  wages  to  the  general  body  of 
employes,  and  we  should  like  to  know  by  what  logical 
process  it  was  determined  that  a representative  board  could 
be  trusted  to  make  equitable  decisions  upon  all  but  one 
subject. 

Upon  the  whole  the  scheme  has  our  heartiest  approval, 
and  we  trust  that  in  due  course  all  the  larger  towns  will 
adopt  something  similar. 

The  L.C.C.  scheme  is  to  be  given  a fair  trial  for  three 
years  as  a minimum,  unless  both  sides  find  it  unworkable 
before  the  end  of  that  time,  and  we  predict  that  the  general 
public  will  feel  the  benefit  of  the  arrangement  indirectly 
in  many  ways,  because  the  recent  state  of  uncertainty  must 
have  been  reflected  to  some  extent  in  the  work  of  the  whole 
staff,  and  of  the  Highways  Committee. 

General  Principles. 

1.  Conciliation,  boards  to  be  formed  to  deal  with  questions 
referred  to  them  either  by  the  Council  or  its  emploj  6s,  affecting  any 
class  of  employ6s  to  which  the  scheme  applies,  which  cannot  be 
be  mutually  settled  through  the  usual  channels.  The  questions  that 
may  be  thus  dealt  with  are  : — 

(1)  Differences  as  to  rates  of  wages  ; 

(2)  Differences  as  to  hours  of  labour ; 

(3)  Differences  relating  to  general  conditions  of  labour  (not 

being  questions  of  discipline  or  management). 

2.  The  various  grades  of  the  employ  6s  of  ihe  Council  who  are* 
covered  by  the  scheme,  to  be  grouped  for  this  purpose  in  a suitable 
number  of  sections,  and  the  area  served  by  the  Council  to  be  divided, 
if  necessary,  into  a number  of  suitable  districts. 

3.  The  employes  belonging  to  each  section  so  grouped,  to  choose 
from  among  themselves  one  or  more  representatives,  these  represen- 
tatives to  form  the  employes’  side  of  a sectional  board  to  meet 
representatives  of  the  Council  to  deal  with  questions  of  the  nature 
defined  in  Clause  1 affecting  grades  of  employ 6s  within  that 
section. 

4.  The  term  of  c ffice  of  a conciliation  board  to  be  three  years. 
Casual  vacancies  through  death,  resignation,  or  loss  of  qualification 
to  be  filled  by  a special  election. 

5.  Elections,  subsequent  to  the  one  which  has  been  conducted 
by  the  Board  of  Trade,  to  be  regulated  by  the  central  conciliation 
board. 

6.  Employ6s  under  21  years  of  age  will  not  be  eligible  as  repre- 
sentatives on  any  board,  nor  entitled  to  nominate  candidates,  nor 
to  vote  in  any  election. 

7.  All  questions  referred  to  the  conciliation  boards  to  be  first 
submitted  to  the  appropriate  sectional  board.  Where  a sectional 
board  fails  to  arrive  at  a settlement,  the  question  to  be  referred  on 
the  motion  of  either  side  to  the  central  conciliation  board. 

8.  The  Council  may  appoint  representatives  equal  in  number  to 
the  representatives  of  the  employ6s  on  any  board,  but  not  more 
than  two  representatives  on  any  sectional  board  shall  be  officials. 

The  central  board  shall  consist  of  six  representatives  of  the 
Council  and  six  representatives  of  the  employ6s.  Not  more  than 
two  of  the  representatives  of  the  Council  on  the  central  board 
shall  be  officials  of  the  Council. 

9.  In  the  event  of  the  central  conciliation  board  being  uDable  to 
arrive  at  an  agreement,  the  subject  of  difference  to  be  referred  to 
arbitration.  The  reference  shall  be  to  a single  arbitrator  appointed 
by  agreement  between  the  two  sides  of  the  board,  or,  in  default  of 
agreement,  to  be  appointed  by  the  Board  of  Trade.  The  decision 
of  the  arbitratar  shall  be  binding  on  all  partic  s. 

10.  No  change  involving  a reduction  in  wages  or  an  increase  in 
hours  of  labour,  affecting  any  class  of  employ6s  to  which  this 
scheme  applies,  Bball  be  brought  into  operation  until  it  has  been 
considered  and  decided  upon  in  accordance  with  this  scheme. 

Pbocedube. 

1.  Each  side  of  a conciliation  board  to  select  its  own  chairman, 
and  each  side  may  from  time  to  time  vary  such  chairman. 

2.  Every  board  to  meet  for  business  as  required  at  the  request 
of  either  side,  and  all  business  ripe  for  discussion  shall  be  disposed 
of  at  such  meeting  or  an  adjournment  thereof.  A fortnight’s  notice 
to  be  given  of  all  meetings.  Any  meeting  may  be  adjourned,  but 
no  board  to  be  required  to  meet  for  new  business  oftener  than 
once  in  two  months,  except  that  in  the  case  of  the  central  board, 
where  this  would  involve  an  interval  of  more  than  one  month  after 
the  failure  of  a sectional  board  to  agree  upon  any  matter  submitted 
thereto,  the  central  board  shall  meet  to  deal  with  such  business  as 
soon  as  convenient.  No  meetings  shall  be  called  during  the 
Easter,  Whitsun,  Summer  or  Christmas  recesses  of  the  Council. 

3.  A secretary  shall  be  appointed  by  agreement  between  the  two 
sides  of  the  central  board.  Failing  agreement,  each  side  to  appoint 
a secretary  from  among  the  salaried  or  wages  employ6s  of  the 
Council.  The  secretary  or  secretaries  so  appointed  shall  act  for  the 
sectional  as  well  as  for  the  central  boards.  All  meetings  of  the 
sectional  or  central  boards  to  be  convened  by  the  secretary  or 
secretaries.  The  agenda  to  be  circulated  with  the  notices  calling 


the  meetings,  and  no  question  not  on  the  agenda  to  be  brought  p 
except  with  the  consent  of  both  sides.  . » ., 

4.  Each  side  of  a board  to  vote  separately  by  a majority  of  the 
members  constituting  the  side,  and  all  decisions  to  oe  arrived  at 
by  agreement  between  the  two  sides.  Two-thirds  of  each  side  o a 
board  to  form  a quorum. 

6.  Before  a conciliation  board  can  entertain  any  proposal  Irom 
the  emploj  6s  for  a change  regarding  any  question  of  the  nature 
defined  in  Clause  1,  affecting  any  class  of  employ 6s,  an  application 
for  such  change  must  previously  have  been  made  through  the  chief 
officer  of  tramways  to  the  Highways  Committee  in  the  usual 

course.  ... 

Where  the  Council  proposes  to  make  a change  involving  a 
reduction,  in  wages  or  an  increase  in  hours  of  labour  affecting 
aDy  class  of  employ6s,  not  being  a change  for  which  application  has 
been  made  by  the  emploj  6s  as  aforesaid,  reasonable  notice  of  such 
proposed  change  shall  be  given  to  the  employ  6s  by  circular,  P08^® 
notices  or  any  other  usual  method,  through  the  officers  of  the 
department  concerned.  , 

6.  After  any  such  application  has  been  made  by  the  employes 
they  shall  be  informed,  aB  soon  as  practicable,  and  in  any  case 
within  two  months,  of  the  Council’s  decision  with  regard  to  the 
request  or  of  its  desire  to  refer  it  to  a conciliation  board ; and 
similarly  in  the  case  of  a notice  by  the  Council  of  a proposed 
change,  the  employ6s  shall  intimate  within  the  period  allowed 
by  the  notice  whether  they  agree  to  the  proposal  or  desire  that  it 
shall  be  referred  to  a conciliation  board.  In  the  event  of  the 
decision  not  being  accepted  or  of  no  reply  being  received  within 
the  specified  time,  the  men  or  the  Council,  as  the  case  may  be,  may 
require  the  matter  to  be  referred  to  a conciliation  board,  which 
shall  be  convened  to  consider  the  matter  so  referred,  or  a change 
proposed  by  the  Council,  if  uncon  tested  by  the  employ  6s,  may  be 
brought  into  operation.  For  the  purpose  of  this  clause,  the  periods 
during  which  the  Council  is  in  recess  shall  not  count. 

7.  Any  proposal  agreed  to  by  a sectional  board,  or  by  the  central 
board,  involving  increased  expenditure  shall  be  placed  before  the 
Highways  Committee  and  the  Council  for  their  acceptance  within 
28  days  of  the  proposal,  except  during  the  recess  periods  of  the 
Council,  and  failing  its  acceptance  by  the  Council  shall  be  referred 
as  follows  ; that  is  to  say — 

(1)  A proposal  agreed  to  by  a sectional  board  and  not  accepted 
by  the  Council  shall  be  referred  to  the  central  boat  d ; 
and 

(2)  A proposal  agreed  to  by  the  central  board  and  not  accepted 
by  the  Council  shall  be  referred  to  arbitration. 

Any  proposal  agreed  to  by  a sectional  board,  or  a central  board, 
involving  a reduction  of  rates  of  wages  shall  be  communicated  to 
the  employ  6s,  and  if  rejected  by  them  within  a month  shall  be 
referred  as  follows;  that  is  to  say  — 

(1)  A proposal  agreed  to  by  a sectional  board  and  rejected  by 
the  employ6s  shall  be  referred  to  the  central  board;  and 

(2)  A proposal  agreed  to  by  the  central  board  and  rejected  by 
the  employ6s  shall  be  referred  to  arbitration. 

Except  as  otherwise  herein  provided  the  decision  of  the  sectional 
board,  or  of  the  central  board,  Bhall  be  final  and  binding  on  the 
parties,  and  no  decision  shall  be  reopened  within  12  months. 

8.  In  cases  in  which  the  central  conciliation  board  fail  to  agree, 

the  meeting  of  that  boaid  shall  be  idjourned,  and,  if  the  two  sides 
of  the  board  fail  to  agree  upon  an  arbitrator,  either  of  them  may 
make  application  to  have  an  arbitrator  appointed  in  terms  of 
Sec.  9 of  the  General  Principles.  After  such  arbitrator  hss  been 
appointed,  he  shall  fix  a date  for  the  adjourned  meeting,  at  which 
he  shall  preside  as  chairman.  Alter  hearing  the  matter  in  d spute 
in  such  manner  as  he  may  think  fit,  he  shall  within  one  month  give 
his  decision,  which  shall  be  final  and  bii  ding  on  both  parties  for 
sach  peried  as  the  arbitrator  shall  determine.  For  the  purpese  of 
this  clause  the  perieds  during  which  the  Council  is  in  recess  shall 
not  count.  ....  . , , 

9.  In  cases  in  which  the  central  conciliation  boaid  have  agreed, 
but  in  which  their  decision  is  not  accepted  by  the  Council  or  by 
the  employ6s,  as  provided  »n  Clause  7 hereof,  if  the  two  sides  of 
the  central  conciliation  board  fail  to  agree  upon  an  arbitrator, 
either  of  them  may  make  application  to  have  an  arbitrator 
appointed  in  terms  of  Sec.  9 of  tne  General  Principles.  After  such 
arbitrator  has  been  appointed,  he  shall  fix  a date  for  a meeting,  st 
which  he  Bhall  preside  as  chairman.  Alter  hearing  the  matter  in 
dispate  in  such  manner  as  he  may  think  fit,  he  shall  within  one 
month  give  his  decision,  which  shall  be  final  and  binding  on  both 
parties  for  such  period  as  the  arbitrator  shall  determine.  For  the 
purpose  of  this  clause  the  periods  during  which  the  Council  is  in 
rect  as  shall  not  count. 

10.  Where  any  question  is  referred  to  an  arbitrator,  all  procedure 
in  connection  with  the  hearing  of  the  case  shall  be  settled  by  the 
arbitrator.  Each  side  of  the  central  conciliation  board  may  select 
such  person  or  persons  as  may  be  considered  desirable  for  the  pur- 
pote  of  representing  the  Council  or  the  emploj  6s,  as  the  case  may 
be,  at  the  arbitration  proceedings.  Counsel  or  other  legal  persons 
shall  not  be  entitled  to  appear  > efore  the  arbitrator,  except  with 
the  consent  of  the  a'bitrator  and  at  the  joint  request  of  both 
paities.  When  an  aroi  ration  takes  place,  the  expenses  of  the 
arbitration  shall  be  borne  by  the  Council  and  its  employ6B  in  such 
proportions  as  the  arbitrator  shall  decide. 

11.  The  question  of  the  payment  of  wages  and  travelling  expenses 
of  emploj 6s  when  engaged  in  the  business  of  the  conciliation 
boards  and  the  other  expenses  of  the  said  boards  shall  be  deter- 
mined by  the  sectional  or  central  boards  in  conformity  with  the 
procedure  under  which  other  questions  are  dealt  with  by  those 
boards, 
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Duration  of  Scheme. 

The  present  scheme  to  be  in  force  until  six  months  after  notice 
has  been  given  by  one  side  to  the  other  to  terminate  it.  No  such 
notice  to  be  given  before  October  31st,  1912,  except  by  mutual 

consent. 

Interpretation. 

1.  If  any  question  should  arise  as  to  the  interpretation  of  thiB 
scheme,  it  shall  be  decided  by  the  Board  of  Trade. 

2.  If  any  question  should  arise  as  to  the  interpretation  of  an 
arbitrator’s  award,  it  Bhall  be  referred  for  decision  to  the  central 
board,  or  a committee  appointed  by  the  central  board,  and,  failing 
agreement,  to  the  arbitrator. 

A.  Shirley  Benn,  Chairman. 


TRADE  STATISTICS  OF  CANADA. 


The  following  figures  showing  the  imports  into,  and  exports  from, 
Canada  of  electrical  and  similar  materials  during  the  year  ended 
March  31st,  1909,  are  taken  frcm  the  recently  issued  trade  statis- 
tics; figures  for  the  year  1907-8  are  given  for  purposes  of  com- 
parison and  notes  of  any  increases  or  decreases  have  been  added  : — 


1907-8. 

1908-9 

Inorease  or 
deorease. 

Dollars. 

Dollars. 

Dollars. 

Brass  ware , plain. — 

From  Great  Britain 

7,000 

44,000 

+ 

37,000 

„ Germany  ... 

— 

3,000 

fi- 

3,000 

„ United  States 

26,000 

5,000 

21,000 

„ Other  countries 

...  

1,000 

+ 

1,000 

Total 

Railway  passenger  cars.— 

33,000 

53,000 

+ 

20,000 

From  United  States 

227,000 

227,000 

, 

Tram  or  horse  cars. — 

From  United  States 

Celluloid  manufactures. — 

9,000 

21,000 

4“ 

12,000 

From  Great  Britain 

15,000 

8,000 



7,000 

,,  Germany  ... 

4,000 

3,000 

— 

1,000 

„ United  States 

21,000 

35,000 

+ 

14,000 

,,  Other  countries 

9,000 

3,000 

6,000 

Total 

49,000 

49,000 



Coal  bituminous. — 

From  Great  Britain 

11,000 
...  14,788,000 

140,000 

.+ 

129,000 

„ United  States 

13,011,000 

1,777,000 

„ Japan 

...  44,000 

— 

— 

44,000 

Total  ...  14,843,000 

Copper  wire,  plain,  tinned  or  painted. — 

13,151,000 

— 

1,692,000 

From  Great  Britain 

1,000 

1,000 



„ United  States 

38,000 

36,000 

— 

2,000 

Total 

Electric  light  carbons  and 

39,000 

carbon  points. — 

37,000 

— 

2,000 

From  Great  Britain 

2,000 

3,000 

+ 

1,000 

„ Austria 

1,000 

3,000 

4" 

2,000 

„ Germany 

12,000 

15,000 

4“ 

3,000 

„ United  8tates 

29,000 

24,000 

— 

5,000 

„ Other  countries 

1,000 

1,000 

— 

Total 

45,000 

46,000 

4" 

1,000 

Electric  apparatus  not  mentioned— insulators,  electric 
batteries,  telegraph  and  telephone  instruments. — 

and 

galvanic 

From  Great  Britain 

49,000 

66,000 

4- 

17,000 

„ Austria 

1,000 

2,000 

+ 

1,000 

„ France 

5,000 

5,000 

— 

„ Germany 

6 000 

5,000 

— 

1,000 

3,000 

„ Sweden 

4,000 

1,000 

— 

„ United  States 

..  2,236,000 

1,550,000 

— 

686,000 

,,  Other  countries 

5,000 

1,000 

— 

4,000 

Total 

Incandescent  lamp  bulbs , it 

..  2,306,000 

X. — 

1,630,000 

— 

676,000 

From  Great  Britain 

15,000 

1,000 

— 

14,000 

,,  Austria 

4,000 

7,000 

+ 

3,000 

,,  United  States 

40,000 

42,000 

+ 

2,000 

„ Other  countries 

1,000 

1,000 

— 

Total  ...  60,000  51,000 

Electric  motors,  generators,  dynamos  and  sockets. — 

- 

9,000 

From  Great  Britain 

10,000 

18,000 

+ 

8,000 

„ France 

1,000 

4,000 

+ 

3,000 

„ Norway 

..  

4,000 

+ 

4 000 

„ Sweden 

..  

1,000 

4- 

1,000 

„ United  8tates 

578,000 

294,000 

— 

284,000 

„ Other  countries 

4,000 

— 

— 

4,000 

Total 

693,000 

331,000 

— 

272,000 

1907-8. 

Dollars. 


1908-9. 

Dollars. 


chimneys,  glass 

shades  and  globes .— 

Great  Britain 

4,000 

4,000 

Austria 

20,000 

17,000  — 

Germany  ... 

15,000 

16,000  + 

United  States 

118,000 

104,000  — 

Other  countries  ...  1,000 

1,000 

Increase  or 
decrease. 

Dollars. 


1,000 


Total 

Rubber  belting. — 

From  Great  Britain 
„ United  States 

Total 


158,000 


1,000 

35.000 

36.000 


142,000  — 16,000 


2,000 

31,000 


+ 1,000 

— 4,000 


33,000  — 


3,000 


Manufactures  of  india-rubber  and  guttapercha. — 


From  Great  Britain 
„ Austria 
„ France 
„ Germany 
„ United  States 
„ Other  countries 

Total 

Locomotives  for  railways.- 

From  Great  Britain 
„ United  States 

Total 

Gasoline  engines. — 

From  Great  Britain 
„ United  States 

Total 

Steam  engines. — 

From  Great  Britain 
„ United  States 

Total 

Boilers. — 

From  Great  Britain 
„ United  States 

Total  , 


100,000 

16,000 

5,000 

26,000 

353,000 


500.000 

1,238,000 

1,238,000 

74,000 

619.000 

693.000 


76,000 

347.000 

423.000 


187.000 

510.000 

697.000 


80,000 

7.000 

4.000 
21,000 

333.000 

1.000 

446.000 


6,000 

378.000 

384.000 


17,000 

698,000 


— 20,000 

— 9,000 

— 1,000 

— 5,000 

— 20,000 

fi-  1,000 

— 54,000 


+ 6,000 
- 860,000 


— 854,000 

— 57,000 
fi-  79,000 


715,000  + 22,000 


38,000 

196,000 


38,000 

151,000 


234,000  — 189,000 


31,000 

123,000 


156.000 

387.000 


154,000  — 543,000 

All  machinery  not  mentioned  except  sewing  machines,  textile 
machinery,  printing  machinery,  <kc. — 


From  Great  Britain 

677,000 

503,000 

— 

174,000 

II 

France  ... 

16,000 

41,000 

+ 

25  000 

II 

Germany 

138,000 

37,000 

— 

101,000 

II 

United  States 

. 7,167,000 

4,925,000 

— 

2,242,000 

II 

Other  countries 

7,000 

11,000 

+ 

4,000 

Total 

. 8,005,000 

5,517,000 

— 

2,488,000 

Iron  and  steel  wire,  single  or  several , covered  with  cotton,  linen,  silk, 
rubber  or  other  material,  including  cable  so  covered. — 

From  Great  Britain  ...  173.000  162,000 

„ United  States  . . . 264,000  110,000 

„ Other  countries  ...  5,000  6,000 


fi- 


ll,000 
154,000 
1,000 


Total 


442,000 


278,000  — 164,000 


Iron  and  steel  wire,  not  mentioned  ( except  fencing  wire). 


From  Great  Britain 
„ Germany 
„ United  States 

„ Other  countries 

Total 

Belting. — 

From  Great  Britain 
„ U.S.A. 

Total 


52.000 

63.000 
194,000 

1,000 


16,000 

23.000 

93.000 
5.000 


310,000  137,000 


182,000 

4,000 

186,000 


136,000 

3,000 


36.000 

40.000 
101,000 

4,000 

173,000 


46,000 

1,000 


139,000  — 47,000 


Lighting  fixtures  of  metal, 

including 

electric  light 

fixtures  of 

metal. — 

From  Great  Britain 

12,000 

21,000 

+ 

9,000 

„ Austria 

4,000 

26,000 

+ 

22,000 

„ U.S.A 

372,000 

29j,000 

— 

77,000 

„ Other  countries 

11,000 

11,000 

— 

Total 

399,000 

353,000 

— 

46,000 

Asbestos  Manufactures.— 

From  Great  Britain 

22,000 

18,000 

— 

4,000 

„ U.S.A 

166,000 

160,000 

— 

6,000 

„ Other  countries 

3,000 

3,000 

— 

Total  ... 

191,000 

181,000 

— 

10,000 
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1907 -S. 

190S-9. 

Inorease  or 
deorease. 

Dollars. 

Plumbago,  ground  and  manufactures. — 

Dollars. 

Dollars. 

From  Great  Britain 

4,000 

2,000 

— 

2,000 

U.S.A 

27,000 

26,000 

— 

1,000 

Total 

31,000 

Exports 

28,000 

3,000 

Mica. — 

To  Great  Britain 

61,000 

271,000 

69,000 

+ 

8,000 

134,000 

„ U.S.A  

137,000 

— 

„ Other  countries 

6 000 

3,000 

— 

3,000 

Total 

338,0  0 

209,000 

— 

129,000 

Electrical  apparatus. — 

To  Great  Britain 

3,000 

4,000 

+ 

1,000 

„ Newfoundland 

3,000 

11,000 

-1- 

8 000 

„ France » 

2,000 

3,000 

+ 

1,000 

„ U.S.A 

83,000 

63,000 

— 

20,000 

„ Other  countries 

5,000 

2,000 

— 

3,000 

Total 

India  rubber  manufactures. 

96,000 

83,000 

— 

13,000 

To  Great  Britain 

11,000 

8,000 

— 

3,000 

„ Newfoundland 

3,000 

3,000 

— 

— 

„ New  Zealand 

6,000 

31,000 

5,000 

— 

1,000 

„ UlS.A.  

86,000 

+ 

55,000 

„ Japan  

15,000 

— 

15,000 

„ Other  countries 

4,000 

2,000 

— 

2,000 

Total 

Machinery. — 

70,000 

104,000 

+ 

34,000 

To  Great  Britain 

69,000 

40,000 

— 

29,000 

„ Newfoundland 

29,000 

29,000 

— 

„ New  Zealand 

28,000 

21,000 

— 

7,000 

„ Argentine 

26,000 

15,000 

— 

11,000 

„ France 

23,000 

10,000 

— 

13,000 

„ United  States  ... 

584,000 

441,000 

33,000 

— 

143,000 

„ Other  countries 

. 145,000 

— 

112,000 

Total 

904,000 

589,000 

— 

315,000 

N.B. — Dollars  = 4s.  2d. 


THE  PHYSICAL  SOCIETY’S  EXHIBITION. 


C Continued  from  page  1014.] 


R.  W.  Paul. 

Mr.  Paul  showed  several  novelties.  One  was  the  Sumpner 
reflecting  electrodynamometer  (6g.  11),  invented  by  Dr.  W.  E. 
Sumpner  for  accurately  measuring  a large  range  of  small  alternat- 
ing voltages,  and  for  use  in  connection  with  various  bridge  methods 
for  induction  measurements  and  similar  purposes.  The  indications 
of  the  instrument  are  independent  of  wave-form  and  frequency, 
and  are  unaffected  by  external  fields,  these  results  being  obtained 
by  the  use  of  an  iron  magnetic  circuit  of  special  form.  The  great 
range  and  high  sensitivity  possible  with  this  form  of  dynamometer 
open  up  a new  sphere  of  electrical  measurements. 

The  magnetic  circuit  is  constructed  of  thin  laminations  of  iron, 
of  high  resistance  and  low  hysteresis.  The  instrument  is  designed 
so  that  the  field  flux  is  accurately  proportional  to,  and  in  quadrature 
with,  the  voltage  applied  to  the  magnet  coil.  The  moving  coil  has 
few  turns,  and  therefore  low  self -inductance ; it  is  freely  suspended 
by  a phosphor-bronze  strip,  which  acts  as  a control,  and  is  fitted 
with  a vane  working  in  a closed  chamber,  which  gives  effective 
air-damping. 

The  magnet  is  wound  with  three  coils,  to  enable  high  sensibility 
to  be  obtained  for  various  applications  of  the  instrument. 

To  use  the  instrument  for  the  measurement  of  Bmall  voltages, 
one  of  the  magnet  coils  is  connected  across  the  voltage  to  be 
measured,  while  the  moving  coil,  in  series  with  a condenser,  is  con- 
nected across  the  same  or  another  of  the  magnet  windings.  The 
deflection  is  proportional  to  the  square  of  the  applied  voltage,  and 
directly  proportional  to  the  capacity  used  in  the  moving  - coil 
circuit.  The  range  of  the  instrument  is  enormous,  and  can  be 
varied  by  altering  the  connections  of  the  coils  and  also  by  varying 
the  capacity. 

The  sensibility  of  the  instrument  can  be  further  increased  by 
using  it  heterostatically,  i.e.,  exciting  the  magnet  with  a high 
voltage  from  the  same  source  as  the  voltage  to  be  measured.  It 
then  becomes  possible  to  detect  voltages  smaller  than  one  micro- 
volt. A pressure  of  200  volts  at  50  cycles  may  be  applied  to  the 
fine-wire  coils  in  series  without  injuring  them. 

By  applying  a known  alternating  voltage  to  the  magnet  winding 
and  also  to  the  moving  coil  in  series  with  the  condenser  under  test, 
the  instrument  may  be  used  for  the  measurement  of  capacities,  the 


deflection  being  proportional  to  the  capacity  tested.  The  instru- 
ment can  also  be  used  for  the  investigation  of  the  magnitude  of 
“ skin  effect  ” in  a conductor,  and  for  the  measurement  of  very 
small  amounts  of  power,  with  the  aid  of  a suitably-designed 
quadrature  transformer. 

A new  model  of  the  Campbell  vibration  galvanometer  was  shown 
in  action  ; compared  with  the  original  pat'ern,  its  coil  is  very  much 
smaller  and  lighter,  having  only  30  turns  of  wire  and  a total 
resistance,  including  suspensions,  of  about  3 ohms.  Nevertheless, 

— 


Fig.  11. — Sumpner  Reflecting  Electrodynamometer. 


it  can  be  tuned  to  any  frequency  from  50  to  1,000  periods,  and  at 
100  periods  its  sensitivity  is  such  that  TV;th  of  a micro-ampere 
can  be  detected.  The  suspensions  are  of  bronze  wire,  and  form 
connections  to  the  coil,  thus  eliminating  the  damping  effect  of  the 
flexible  connections  previously  employed.  The  effective  length  of 
the  upper,  or  bifilar,  suspension  can  be  varied  at  will,  and  a separate 
adjustment  of  the  tension  on  the  suspension  is  provided. 

The  Campbell  inductance  standards  and  bridge  were  shown  in 
use  for  measuring  inductances  and  capacities  for  wave  telegraphy. 
Their  range  of  usefulness  has  been  greatly  extended  by  th e develop- 
ment of  a system  of  unequal  ratio  arms,  so  that  inductances  and 
capacities  of  any  value  may  now  be  measured  by  direct-reading 
methods  with  almost  as  much  simplicity  as  the  measurement  of 
resistance  by  the  Wheatstone  bridge. 


— tgmm 


Fio.  12. — Microphone  Hummer. 


As  a source  of  small  alternating  current  of  known  high  frequency 
forjtesting  purposes,  the  microphone  hummer  (fig.  12)  was  exhibited. 
It  consists  of  a bar  of  steel  resting  on  nodal  points  near  its 
extremities,  and  carrying  a microphone  button  shunted  by  a con- 
denser. A transformer  is  connected  in  circuit,  the  secondary 
current  passing  through  a coil  on  a polarised  magnet  under  the  bar. 
On  striking  the  bar,  an  alternating  current  passes  round  the  magnet 
and  maintains  the  vibration.  The  testing  current  is  taken  from 
another  secondary  winding  ; its  frequency  depends  on  the  length  of 
the  bar  selected,  and  may  be  1,000,  2,000  or  upwards.  The  instru- 
ment is  self-contained,  and  needs  only  to  be  connected  to  a 6- volt 
battery  to  be  ready  for  use.  A special  telephone  receiver  for  use  with 
the  selected  frequency  is  supplied,  the  diaphragm  being  arranged 
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to  resonate  to  it,  thereby  increasing  the  sensitivity  and  the  sharp- 
ness with  which  a null  point  may  be  detected  when  testing  ; this  is 
also  aided  by  the  comparative  freedom  from  higher  harmonics 
of  the  current  from  the  hummer,  and  its  unvarying  frequency. 

Some  new  models  of  the  single-pivot  moving-coil  instruments 
invented  a few  years  ago  by  Mr.  Paul  were  exhibited ; these  have 
been  simplified  and  fitted  into  teak  cases,  bo  as  to  render  them  more 
suitable  for  rough  use  and  for  elementary  students  (fig.  13).  An 
interesting  extension  of  the  single-pivot  principle  to  a.c.  measure- 
ments has  been  made  ; the  circular  coil  with  its  central  pivot  moves 
in  a spherical  Bpace  between  two  fixed  coils,  thus  forming  a sensitive 
dynamometer.  One  of  the  new  instruments,  giving  a full  scale 
deflection  for  8 milliamperes,  was  exhibited,  and  other  forms  are 
made  as  ammeters,  voltmeters,  and  wattmeters  with  various  ranges. 
As  there  is  practically  no  metal  used  in  the  construction,  except  in 
the  coils,  this  dynamometer  is  particularly  suitable  for  the  accurate 
measurement  of  small  powers. 

The  Optiphone,  an  attachment  by  means  of  which  the  vibrations 
of  a telephone  diaphragm  are  magnified  and  made  visible  to  the 
eye,  with  the  aid  of  the  device  invented  by  Mr.  Irwin  for  his 
oscillograph,  was  shown  at  work;  we  hope  to  describe  this  more 
fully  later. 

A potentiometer,  designed  by  Mr.  Melsom,  of  the  National 
Physical  Laboratory,  was  exhibited.  It  has  150  coils,  and  is 
operated  by  six  dials  with  switches,  so  arranged  as  to  give  direct 
reading  in  conjunction  with  a Bhort  slide  wire.  The  balance  to 
standard  cells  can  be  checked  at  any  moment  by  simply  pressing  a 
key,  without  disturbing  the  teBt  in  band,  and  compensation  for  the 
varying  temperature  of  the  standard  cell  is  provided.  The 
rheostat  is  of  new  design,  giving  great  steadiness  of  adjustment, 
and  in  order  to  render  the  Blide  wire  easily  replaceable,,  it  is 
adjusted  by  shunting. 

A potentiometer  for  extra-high  pressures,  fitted  with  Duddell- 
Mather  non-inductive  anti-capacity  resistance  gauze,  was  exhibited, 
forming  one  section  of  a set  for  use  at  the  National  Physical  Labora- 
tory ; it  had  a resistance  of  100,000  ohms,  sub-divided  into  four 


Fig.  16.  -Change-over  Switch  for 
400  Amperes  at  6,000  Volts. 

brake,  as  shown  last  year,  and  was  driven  by  a motor.  On  a 220- 
volt  circuit,  a maximum  frequency  of  6,000  cycles  per  second  could 
be  attained. 

A large  change-over  switch  was  exhibited,  which  was  specially 
designed  for  measuring  the  power  in  a three-phase  unbalanced 


divisions  of  20,000  ohms,  and  10  of  2,000,  connected1  to  highly- 
insulated  sockets  for  travelling  plugs.  The  gauze,  which  had  a 
length  of  30  ft.,  and  a width  of  7 in.,  was  mounted  on  long 
porcelain  bobbins  enclosed  in  a framework,  and  protected  by  wire- 
work  panels ; each  division  was  accurately  adjusted  to  within  one 
part  in  10,000.  This  particular  section  was  capable  of  independent 
use  on  a 10,000-volt  circuit,  or  of  being  coupled  up  to  others  for 
higher  pressures. 

A number  of  other  instruments  and  accessories  was  also 
exhibited. 

Siemens  Bros.  & Co.,  Ltd. 

Messrs.  Siemens  Bros.’  exhibits  would  form  a lengthy  list,  includ- 
ing various  types  of  ammeter  and  voltmeter,  the  Universal 
galvanometer,  portable  current  transformer,  collapsible  photometer, 
and  other  measuring  apparatus.  Amongst  the  items  of  especial 
interest  was  the  Saladin  double-mirror  galvanometer,  which  we 
mentioned  last  year,  and  now  illustrate  (fig.  14).  This  instrument  is 
ingeniously  arranged  for  the  purpose  of  reproducing  a curve  on  a 
stationary  photographic  plate.  It  consists  of  two  galvanometers, 
the  mirrors  of  which  are  optically  connected  by  means  of  a prism. 
The  horizontal  movement  of  the  beam  of  light  from  the  mirror  of 
the  first  instrument  is  converted  by  the  prism  into  a vertical  move- 
ment, and  the  light  is  then  thrown  on  to  the  mirror  of  the  second 
instrument,  where  its  vertical  movement  is  combined  with  the 
horizontal  movement  of  the  mirror  of  the  latter.  The  resultant  of 
the  horizontal  and  vertical  movements  gives  the  required  curve. 
The  apparatus  can  be  worked  for  any  speed  of  the  ray  of  light  up  to 
2 '5  mm.  per  second,  and  with  photographic  plates  of  ordinary 
sensitiveness. 

A typical  example  of  the  application  of  the  instrument  is  to  the 
determination  of  the  recalescence  points  in  metals.  One  galvano- 
meter is  connected  directly  to  a pyrometer  giving  the  temperature 
of  a metal  which  is  known  to  have  no  recalescence  points ; the 
other  is  connected  across  both  this  and  another  pyrometer, 
recording  the  temperature  of  the  metal  under  test,  so  that  the 
latterl galvanometer  measures  the  difference  in  temperature  at  any 


Fig.  13. — " Unipivot  ” Moving-Coil  Galvanometer. 


Fig.  14. — Saladin  Double-Mibrob  Galvanometer. 


moment  between  the  two  metals.  Thus  a curve  between  actual 
temperature  and  difference  of  temperature  is  described  by  the  spot 
of  light,  showing  clearly  the  recalescence  points,  and  recording  the 
curve  on  a photographic  plate. 

Another  interesting  exhibit  was  a high-frequency  generator,  for 
a normal  frequency  of  3,500  cycles  per  second  (fig.  15).  This  was 
provided  with  a loading  generator,  instead  of  the  eddy-current 


Fig.  15. — High- frequency  Generator. 
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circuit  with  a single-phase  wattmeter  (fig.  16).  The  capacity  of  the 
switch  was  400  amperes  at  6,000  volts.  By  an  ingenious  arrange- 
ment the  contacts  are  short-circuited  until  the  blades  of  the  switch 
connected  with  the  wattmeter  are  practically  home,  so  that  the  main 


Fio.  17.— Siemens  Ohm-meteb,  with  Generator. 


circuit  is  never  interrupted  for  a moment,  and  the  change-over  can 
be  effected  instantly. 

Other  noteworthy  exhibits  were  the  Frahm  speed  and  frequency 
indicators,  of  the  vibrating  reed  type,  which  Messrs.  Siemens  Bros, 
now  supply  ; and  an  ohm-meter,  operated  either  with  a generator, 
fig.  17  (up  to  1,000  volts),  or  direct  from  the  supply  mains  at  220  or 
440  volts. 

Nalder  Bros.  & Thompson,  Ltd. 

At  this  stand  there  was  a variety  of  electrical  measuring  appa- 
ratus. The  Telethermometer,  the  Ohmer,  portable  d.c.  testing  sets, 
the  limit  indicator  (described  in  our  issue  of  November  26th,  page 
865),  and  a number  of  switchboard  instruments,  were  shown.  A 
recording  wattmeter  was  exhibited,  suitable  for  use  on  three-phase 


Fig.  18. — Lamp-testing  Wattmeter. 


unbalanced  circuits,  being  fitted  with  two  movements  on  the  same 
spindle,  arranged  to  avoid  mutual  effects.  Wc  illustrate  a lamp- 
testing wattmeter  of  the  moving -coil  type,  designed  for  a very 
low  power  consumption,  and  to  read  accurately  on  both  a.c.  and 
n.o.  circuits. 

F.  Harrison  Blew, 

Mr.  Glew  showed  an  interesting  application  of  the  properties  of 
radium  to  the  collection  of  atmospheric  electricity.  A metallic 
spiral,  coated  with  a radium  salt,  was  suspended  from  an  insulator 
on  the  top  of  the  building,  and  connected  with  an  electroscope ; 
the  radium  ionised  the  surrounding  air,  and  allowed  the  aerial 
conductor  to  acquire  the  potential  of  the  air  at  that  point,  thus 

[charging  the  electroscope.  The  latter  automatically  discharged 
itself  to  earth  every  few  seconds  through  a coherer,  causing  a bell 
to  ring.  Another  exhibit  was  an  arrangement  for  recording  the 
number  of  spark3  passed  during  a short  interval  of  time  by  an 
induction  coil,  as  in  instantaneous  X-ray  photography.  For  this 
purpose  a steel  ball  was  allowed  to  roll  down  inclined  rails  on  to  a 
horizontal  track  consisting  of  two  graduated  straight- edgeB,  one  of 
which  was  covered  with  a strip  of  paper.  The  sparks  passed 
from  the  rolling  ball  to  the  rail  through  the  paper,  perforating 
the  latter  and  thus  recording,  the  number  and  frequency  of  the 
sparks. 


Electrical  Regulators  and  Economisers,  Ltd. 

A number  of  the  Martin  rheostats  was  exhibited  at  this  stand 
including,  besides  the  standard  type  which  we  have  illustrated, 
patterns  suitable  for  shunt-field  regulation,  elementary  laboratory 
use,  and  a stage-lighting  dimmer  to  carry  40  amperes,  consisting  of 
nine  columns  of  12  cells  each.  One  of  the  regulators  was  fitted  up 
in  series  with  a wattmeter  and  a lamp,  to  show  the  extremely  wide 
range  over  which  the  instrument  was  effective. 

(To  be  continued.') 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


J APAN — (concl  icded). 

Electric,  horse  and  other  tramway 
cars,  and  parts,  regulators  and 
motors  for  electric  cars,  trolley 
wheelB  and  poles,  electric  motor 
tracks,  Ganz’s  patent  motor  cars, 

inspection  cars  20  % ad.  val. 

Instruments : physical,  chemical,  sur- 
gical, surveying,  (and  other  scien- 
tific instruments  ...  ...  ...  20  % „ 

Amperemeters,  voltmeters,  galvano- 
meters, wattmeters,  ohmmeters, 

&c 20  % „ 

Telegraphic  and  telephonic  instru- 
ments and  parts  thereof,  including 
transmitters,  perforators,  relays, 
citophones,  logphones,  field  tele- 
phones, telautographs,  speaking 

tubes,  receivers  20  % . „ 

Boilers  and  arranged  boiler  tubes  for 

water-tube  boilers ...  15%  „ 

Steam  engines,  gas  engines,  petroleum 
engines,  electric  motors  and  other 
motive  power  machines,  hydraulic 
engines,  water  turbines,  steam 
turbines,  Pelton  wheels,  air  en- 


gines,  electric  dynamos,  pistons, 
piston  rings,  governors,  condensers, 
armatures,  carbon  and  copper 
brushes  for  electric  dynamos,  oil 
furnace  for  petroleum  engines  and 
parts  thereof 

15  % „ 

Carbon  rods  for  electric  light,  includ- 
ing  coppered  carbon  rods... 

6 86  yen  per  100  kin 

India-rubber  or  caoutchouc : crude  ... 

Free 

Plates  and  sheets,  soft,  not  exceed- 
ing 1 mm.  thickness  

87 '80  yen  per  100  kin 

Others  

35'90  ,,  ,, 

Hard  

37-80 

Rods 

10  % ad  val. 

Other,  unmanufactured  ... 

10  % „ 

Gutta-percha : crude 

Free 

Plates  and  sheets  

39'40  yen  per  100  kin 

Other,  unmanufactured 

40  % ad  val. 

Gutta-percha  manufactures 

40  % „ 

Caoutchouc  manufactures 

10  % „ 

Celluloid  bars,  rods,  plates,  &c. 

25  60  yen  per  100  kin 

„ manufactures  

40  % ad  val. 

Packings  for  engines  

7'51  yen  per  100  kin 

Incandescent  electric  lamps : 

Not  exceeding  32  c.r.  

5'80  yen  per  hundred 

Others 

1020  „ „ 

Arc  light  lamps,  sockets  and  filaments 
for  electric  lamps,  Bhades,  globes, 
reflectors,  detached  parts  of  incan- 
descent electric  lamp  sockets 

30  % ad  val. 

Electric  blasting  fuses 

25  % „ 

Articles  not  separately  mentioned  in  the  Tariff : 

Raw  or  unmanufactured 

10  % ad  val. 

Partly  manufactured 

20%  „ 

Wholly  manufactured : 

Coarse  

30  % „ 

Fine  

40  % „ 

The  following  articles  are  admitted  free  of  duty : — Articles 
imported  for  Imperial  use,  samples  of  merchandise  which  are  only 
fit  for  use  as  such,  tools  and  instruments  of  professional  necessity 
to  settlers. 


Electric  Smelting  of  Iron  Ore. — l)r.  Haanel,  Director 

of  Mines,  has  been  advised  from  Norway  of  the  early  erection  in 
that  country  of  a second  works  for  the  reduction  of  iron  ore  by  the 
electric  furnace.  Dr.  Haanel  has  also  been  requested  by  Director 
H.  Boholm,  of  the  Copper  Mine  and  Smelting  Co.,  of  Trondhjem,  to 
recommend  an  electro-metallurgist  capable  of  taking  charge  of  the 
erection  and  management  of  the  proposed  works.  The  recurring 
erection  of  works  in  Norway  and  Sweden  for  the  purpose  of  electric 
smelting  proves  the  correctness  of  the  reports  issued  from  time  to 
time  by  the  Canadian  Department  of  Mine*  upon  the  subject. 
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NEW  PATENTS  APPLIED  FOR,  1909. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  & Co.,  Eleo- 
trical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at  Liverpool 
and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


Regulation  of  Continuous-Current  Motors 
her  18th. 

WmELEss  S'GNALUNO.  R.  A.  Fessenden.  25,300.  November  24th, 
applied  lor  under  International  Convention,  December  28rd,  1007.) 
Eleotric  Lamps  for  Vehicles.  E.  Aron,  25,389.  November  25th. 


P.  Soharf.  24,794.  Novem- 


(Date 


29,064.  ‘‘Improvements  in  electric  sparking  plugs  for  internal-combustion 
engines  and  the  like.”  A.  Taylor  and  F.  Stebbing.  December  13th. 

29.068.  “ Improvements  in  electric  arc  lamps.”  H.  Hirst  and  A.  E.  Angold. 
December  13th. 

29.069.  “Improvements  in  electric  arc  lamps.”  H.  Hirst  and  A.  E.  Angold. 
December  13th. 

29.087.  “ Improvements  in  and  relating  to  electric  cartridge  fuses.” 
Siemens  Bros.  Dinamo  Works,  Ltd.  (Siemens  Schuckertwerke  G.m.b.H,, 
Germany.)  December  13th.  (Complete.) 

29.088.  “Improvements  in  and  relating  to  rotary  converter  dynamo-electric 
machines.  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens  Sohuckertwerke 
G.m.b.H.,  Germany.)  Deoember  13th.  (Complete.) 

29.090.  “Improvements  in  or  relating  to  the  working  of  single-phase  com- 
mutator dynamo-eleotric  machines.”  Siemens  Bros.  Dynamo  Works,  Ltd., 
(Siemens  Schuckertwerke  G.m.b.H.,  Germany.)  December  13th.  (Complete.) 

29.091.  “Improvements  in  electric  switches,”  H.  E.  Donnithorne. 
December  13th. 

29,136.  “Improvements  in  electromagnetic  clutohes  for  transmission  of 
power,  speed  regulation  and  acceleration.”  W.  P.  Durtnall.  December  13th. 

29,200.  “Improvement  in  controllers  for  electric  motors,”  Electric  Con- 
struction Co.,  Ltd.,  and  F,  W.  Close,  December  14th. 

29,206.  “ Totally-insulated  electric  lamp-holder.”  G.  D.  Adam.  Decern- 
ber  14th. 

29,214.  “ Improvements  in  the  electro-deposition  of  iron.”  S.  O.  Cowper- 
Coles.  December  14th. 

29,236.  “ Improvements  relating  to  electric  clocks  and  like  instruments.”  H, 
Creese.  (Application  for  Patent  of  Addition  to  No.  8,851/09.)  December  14th. 

-.a?,9,24^  “ Improvements  in  storage  batteries.”  H.  C.  Hubbell.  December 
14th.  (Complete.) 

29,255.  “Improvements  in  and  relating  to  ignition  systems  for  Internal  com- 
bustion en£*nes.  E.  L.  Weiss.  (Date  applied  for  under  Sec.  91  of  the  Act, 
December  17th,  1908,  being  date  of  application  in  France.)  December  14th, 
(Complete.) 

29,267.  “ Improvements  in  and  connected  with  electric  motors.”  J.  D. 
Roots.  December  14th. 

29,284.  “Improvements  in  and  relating  to  electric  welding.”  E,  B, 
Koopman.  December  14th.  (Complete.) 

29,312.  “ Improvements  in  dynamo-electric  machinery.”  Bruce  Peebles  and 
Co.,  Ltd.,  and  P.  Dornonville  de  la  Coijr.  December  16th. 

29,329.  “ Improvements  in  the  use  of  magnetic  generators.”  M,  A.  Codd. 
December  15  Dh. 

29,339.  “ Improvements  in  or  relating  to  switches  for  use  in  electric  circuits.” 
F.  Broadbent.  December  16th. 

29,350.  Improvements  relating  to  conduits  or  casings  for  electric  conductors.” 
Key  Engineering  Co.,  Ltd,,  and  L.  Nagel.  December  15th. 

29,376.  “Improvements  relating  to  dynamo-eleotric  machines.”  M. 
Walker.  (Date  applied  for  under  Rule  13,  January  11th,  1909  ; an  invention 
comprised  in  Application  No.  693,  dated  January  lltb»  1909.)  December  15th. 

29,383.  ‘Improvements  in  automatic  electrically  driven  pumps  for  domestic 
water  supply.  ’ M.  Brandenburg.  December  15th.  (Complete.) 

29,411.  ‘‘Improvements  in  electrical  heating  apparatus.”  8.  L.  R.  Price. 
December  16th. 

29,437.  “Improved  eleotrically  illuminated  advertising  sign.”  C.  Gates,  jun* 
December  18th. 

29,448.  “Improvements  in  or  relating  to  electrical  ship-log  apparatus.”  T. 
Walker  & Son,  Ltd.,  T.  F.  Walker  and  T.  8.  Walker.  December  16th. 

29,481.  “Improvements  in  wireless  electric  signalling  particularly  applic- 
a!?  Afr?e^eu  a ve88®18*”  R-  A.  Fessenden.  (Date  applied  for  under  Sec.  91 
of  the  Act,  February  nth,  1909,  being  date  of  application  in  United  States.) 
December  16th,  (Complete.) 

29,496.  Improvements  in  and  relating  to  the  prevention  of  over-charge  or 
over-discharge  or  of  both  over  charge  and  over-discharge  of  secondary 
batteries.  R.  S.  Dobbie.  December  16th. 

29,506.  “ Improvements  in  wall  and  like  plugs  for  electrical  connections.” 
A.  Bonnella  and  G.  J.  Bonnella.  December  16th. 

2¥11\/1‘Improvements  in  separators  of  electrodes.”  H.  F.  Joel.  De- 
cember 16th. 

20,521.  “Improvements  in  rand  relating  to  the  distribution  of  electrical 
energy.”  J.  T.  Morris.  December  16th. 

29,582.  “ Improvements  connected  with  plug  and  socket  connections  used 
in  electric  lighting  and  power  installations.”  A.  P.  Lundberg,  G.  C.  Lund- 
berg  and  P.  A.  Lundberg.  December  17th.  (Complete.) 

29,683.  “ Improved  speed  governing  device  for  electric  motors.”  R.  A. 
Smith,  December  17th. 

29,584.  “ Improvements  in  tractive  electro-magnets.”  R.  A.  Smith. 

December  17th. 

29,629.  “Improvements  in  X-ray  vacuum  tubes.”  W.  M.  Martin. 
December  18th. 

29,637.  Improvements  in  or  connected  with  electric  call  or  signalling 
apparatus,  or  an  instrument  for  calling  separately  by  means  of  an  electric 
hell  several  stations  connected  by  a single  wire.”  L.  E.  Belcourt  and 
L.  S.  Lebret.  December  18th. 

29,671.  “Improvements  in  electric  furnaces.”  O.  Vogel.  December  18bh, 
(Complete.) 

2?’x6?7^/‘Improvemenfc0  in  telephone  installations.”  Siemens  Bros.  & Co. 
and  II.  W.  I . Ireland.  December  18th.  (Complete.) 

29,699.  “ Improvements  in  and  relating  to  electric  motor  controllers.” 

British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States. 
December  18th. 


PUBLISHED  SPECIFICATIONS. 

Ooplis  of  any  of  the  Specifications  in  the  following  list  may  be  obtainei 
of  Messrs.  W.  P.  Thompson  & Co.,  285,  High  Holborn,  W.C.,  and  at  Liver 
pool  and  Bradford  ; pnce,  poet  free,  9d.  (in  stamps). 


1908. 

ApPi?a1lnH  F,011  i,"°,i’«cino  Rapid  Electric  Oscillations.  E.  Von  Lep« 
August  20tli‘l  1 907* ’ <Datc  ftpp,ied  for  under  International  Conventioi 

Manufacture  of  Refractory  Electric  Conductors.  C.  T.  Fuller  17  61 
24tSUfHOT  i '■  'n,ltC  *rpli,d  for  ll,,d»r  International  Convention,  Angu 
Magneto  Ignition,  J,  L,  Milton,  32,271,  October  20th, 


1909. 

Dynamo-Electric  Machines.  J.  Taylor.  16.  January  1st. 

Means  for  Supporting  Electric  Lamps.  J.  H.  McLean.  875.  January  18th 

Electric  Traction  Systems.  E.  M.  Munro  and  Railless  Electric  Traction  Co! 
i.,uoi.  January  15th, 

Trolley  Heads  for  Electrically-Propelled  Vehicles.  E.  M.  Munro  and 
Railless  Electric  Traction  Co.  1,077.  January  16th. 

Electric  Control  of  Lifts.  J.  G.  Childs  and  T.  S.  Hill.  1,086.  January  15th. 
Electric  Indicators.  Julius  Sax  & Co.  and H.  C.  Wheat.  1,985.  January27th. 
Electric  Protective  Devices  of  the  Type  Suitable  for  Use  as  Lightning 

°°-  ®“lrie  ■ u”‘“ 

sasr  ssnsssse m b“~“ 

Secondary  or  Storage  Batteries,  P.  Marino.  2,683.  February  4th. 
Apparatus  for  Producing  but  very  slightly  Damped  Electrical  Oscillations. 
AV . P.  Thompson.  (Ges.  f(ir  Drahtlose  Telegraphie.)  6,424.  March  17th. 

PR08E146  F°April1>uVA0TUEIN<>  Eleotric  Incandescent  Lamps.  R.  Hopfelt. 

Galvanic  Dry  Batteries.  G.  L.  Patterson  and  G.  H.  Hopper.  11,155.  May  11th. 
Electric  Time  Alarm  Apparatus.  W.  Rausch.  12,195.  May  24tli. 

ELEweTke  Ges/S.  ^un^ll™3'  D^amo  Work3'  <Sie“ens  Schuckert- 

Electric  Looking  and  Unlocking  Device  for  Looks.  G.  Sahmer.  15  991 
J uly  8th.  ^ ’ * 

Stamc  Induction  Generators  or  Influence  Machines.  C.  Harrison.  (C.  E. 
Baker.)  21,529.  September  21st. 

Manufacture  of  Arc  Light  Electrodes.  Geb.  Siemens  & Co.  23  171 
mh  igo**)01'  Dat6  appIied  for  under  International  Convention,  November 

CiRomT  Closers  for  Automatic  Electric  Burglar  Alarms.  H.  B.  Collier. 
19085?'  °Ct0ber  25tb'  <Date  applied  for  under  Rule  13,  November  26th, 


Electricity  in  Swedish  Industry. — According  to  a 

lecture  by  Dr.  Sahlin,  published  in  the  Jernkontorefs  Annaler, 
electricity  has  now  been  introduced  at  about  50  iron  mines  and 
deposits  for  various  purposes.  The  energy  is  in  some  cases  transmitted 
over  considerable  distances,  as,  for  instance,  50  km.  to  the  well-known 
Giiingesberg  mine,  whieh  was  one  of  the  pioneers  in  the  adoption 
of  electrical  energy  in  Swedish  mines,  and  the  first  to  use  the 
three-phase  system. 

At  these  mines  there  are  how  94  motors  in  work  with  a total 
capacity  of  5,280  H.P.,  in  addition  to  which  585  h.p.  are  used  for 
lighting  purposes,  including  175  h.p.  in  the  pits.  The  average 
consumption  of  power  amounts  to  4,050  h.p. 

The  total  number  of  electrical  motors  installed  in  Swedish  iron 
mines  is  427,  having  a total  capacity  of  10,080  h.p. 

Electricity  has  now  been  introduced  at  44  iron  and  steel  works,  . 
of  which  18  are  using  motors  for  driving  rolling  mills.  The  fol- 
lowing table  is  based  on  the  official  statistics  of  the  Electrical 
Inspection : — 


Number  of  motors  installed  1,246 

Of  which  are  used  for  steel-rolling  purposes  ...  ...  61 

Total  capacity  of  the  motors  34,339  h,p. 

Of  which  are  used  for  steel-rolling  purposes  (maximum)  13,260  „ 
Electrical  power  for  electrometallurgical  purposes 

(maximum) n)095  „ 

Electrical  power  for  lighting  purposes ...  2 657 

Total  of  tie*  present  installation  ! 48491  ’’ 


The  last-named  figures  will  be  largely  increased  within  a short 
time,  when  two  very  large  transmission  undertakings  have  been 
completed.  The  experimental  works  at  the  Trollhiittan  water- 
falls for  the  electric  smelting  of  iron  ore  are  designed  to  have  a 
capacity  of  7,500  h.p. 

The  Buenos  Ayres  Exhibition.— We  recently  com- 
mented upon  the  enterprise  which  was  being  displayed  by 
British  electrical  and  other  engineering  manufacturers  in  book- 
ing space  for  the  great  Buenos  Ayres  Exhibition  of  next 
year.  It  appears  that  there  is  not  a similar  enterprise 
evident  on  the  part  of  the  United  States  firms,  indeed, 
owing  to  the  apathy  shown,  in  spite  of  the  efforts  of  the  Govern- 
ment administration  departments,  the  United  States  applications 
for  space  do  not  reach  the  minimum  of  5,000  square  metres, 
and  according  to  the  Times  New  York  correspondent,  the  States 
may  have  no  building  at  all  at  the  Exhibition.  Against  this,  put 
the  statement  that  both  Great  Britain  and  Germany  have  already 
engaged  100,000  sq.iare  metres,  and  cannot  then  accommodate  all 
their  representatives,  and  we  see  more  plainly  than  ever  that  the 
fight  for  South  American  business  is  an  Anglo-German  one.  By  way 
of  explanation  of  the  American  attitude,  the  Times  correspondent 
adds “ The  reason  for  this  situation  lies  in  the  fact  that  nearly 
all  the  American  firms  who  carry  on  business  in  the  Southern  Con- 
tinent employ  foreign  agents,  who  naturally  include  the  exhibits  of 
the  American  concerns  which  they  represent  in  the  buildings 
assigned  to  their  own  countries.  It  would  seem  obvious  that  if 
manufacturers  hero  were  really  anxious  to  extend  their  business  in 
South  America  they  would  send  out  their  own  agents.  However, 
for  various  reasons  it  has  always  proved  a difficult  task  to  get  the 
right  men  to  go  there  and  to  retain  them  when  they  have  gone.” 
A few  weeks  ago  in  our  *'  Notes  on  Trade  Abroad,”  we  alluded  to 
a remarkable  series  of  blunders  in  dealing  with  the  South  American 
market  for  which  United  States  firms  suffered  a severe  Consular 
caBtigalion. 


JANUARr  7,  1910.] 
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Greenwood  & Batley,  27 
Guildford  Electricity  Supply  Co  , 265 
Hadfleld’s  Steel  Foundry,  227 
Halifax  and  Bermudas  Cable  Co.,  507, 
1066 


City  Notes— continued. 

Hamilton,  Claud,  849 
“ Harper  ’’  Electric  Piano  Co.,  27 
Hastings  and  District  Elcetlic  Tram- 
ways,  107 

Henley’s,  W,  T„  Telegraph  Works 
» Co.,  224 

Hobart  Electric  Tramway  Co.,  70 
Hornsby,  Richard,  & Sons,  907 
Houghton-le-Spring  and  District 
Electric  Lighting  Co.,  1066 
Hove  Electric  Lighting  Co.,  607 
Howard  & Bullough,  1066 
Hurst,  Nelson  & Co.,  708 
Ibbotson  Bros.  & Co.,  427 
Imperial  Tramways  Co.,  69,  183,  547 
India-Rubber,  Gutta  - Percha  and 
Telegraph  Works  Co.,  947,  986 
Indian  Electrio  Supply  and  Traction 
Co.,  23 

Indo-European  Telegraph  Co.,  627  . 

Isle  of  Thanet  Electric  Tramways 
and  Lighting  Co.,  985, 1026 
Italian  Thomson-Houston  Co.,  107 
Italy,  23,  975 

Johnson-Lundell  Electric  Traction 
Co.,  508  . 548 

Kalgoorlie  Electric  Power  and  Light- 
ing Corporation,  547 
Keith,  James,  & Blackman  Co.,  467 
Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  1°9 
Kepitigalla  Rubber  Estates,  224 
Kuala  Lumpur  Rubber  Co.,  826 
Lanarkshire  Tramways  Co.,  265,  809 
Lancashire  Power  Construction  Co., 
225 

Lisbon  Electric  Tramways,  547,  587 
Liverpool  District  Lighting  Co.,  189, 
268,  309 

„ Overhead  Railway  Co.,  188, 
267,  808 

London  Electric  Wire  Co.  & Smiths, 
107 

„ Electrobus  Co.,  143 

„ United  Tramways,  69 

Mackay  Companies,  867,  907 
Madras  Electric  Supjily  Corporation,  - 
147, 186 

Malacca  Rubber  Plantations,  1027 
Manx  Electric  Railway  Co.,  9S6, 
1067 

Marconi’s  Wireless  Telegraph  Co.,  26, 
143 

Mather  & Platt,  143,  867 
Melbourne  Electric  Supply  Co.,  986, 
1025 

,,  Tramway  and  Omnibus 
Co.,  189,  587 

Mersey  Railway  Co.,  308,  388 
Metallic  Seamless  Tube  Co.,  745 
Metropolitan  Amalgamated  Railway 
Carriage  and  Wagon 
Co.,  868 

District  Railway  Co.,» 
265,  309 

.,  Electric  Supply  Co.,  223 

„ Railway  Co.,  148,  186, 

226 

Mexican  Light  and  Power  Co.,  227,- 
628,  667 

Mexico  Tramways  Co.,  143,  186,  667  -> 
Midland  Railway  Carriage  and  Wagon  . 
Co.,  226 

Monte  Video  Telephone  Co.,  667,  ^07 
Montreal  Light,  Heat  and  Power  Co., 
143,  668 

„ Street  Railway  Co.,  867 
Mumbles  Railway  and  Pier  Co.,  224 
National  Boiler  and  General  Insurance 
Co.,  224,  265 

„ Gas  Engine  Co.,  189 
,,  Telephone  Co.,  68, 107, 185  j 
Telewriter  Co.,  143 
New  General  Traction  Co.,  104 
,,  York  Edison  Co.,  947 
Newcastle-upon-Tyne  Elect]  ie  Supply 
Co.,  143 

North  Melbourne  Eleetrie  Tramways 
and  Lighting  Co.,  107 
.,  Metropolitan  Electric  Power 
Supply  Co.,  69,  948 
Metropolitan  Tramways  Co;, 
309 

Northampton  Electric  Light  and 
Power  Co.,  309 

Norwich  Electric  Tramways  Co.,  745, 

Notting  Hill  Electric  Lighting  Co.,  68 
Official  notices  re  companies,  667,  787, 

Okonite  Co.,  107  -‘ 

Oriental  Telephone  and  Electric  Co., ; 
627, 1028 

Oxford  Electric  Co.,  226 
Para  Electric  Railways  and  Lighting 
Co.,  587 

Paris  Compressed  Air  Co.,  705,867,1061 
„ Metropolitan  Railway,  25 
Parsons  Marine  Steam  Turbine  Co  ( 
667,  707 

Pataling  Rubber  Estates,  148 
Phosphor  Bronze  Co.,  905 
Pirelli  & Co.,  Milan,  587 
Poland,  265 

Poole  and  District  Electrio  Traction 
Co.,  467 

Provincial  Tramway  Co.,  906,  987 
Puebla  Tramway,  Light  and  Powei 
Co.,  587,  826 

Reduction  of  capital,  217,  6G7,  868 
Rees  Roturbo  Development  Synai 
cate,  189 

Richardsons,  Westga’th  & Co.,  826 
Rio  de  Janeiro  Tramway,  Light  an 
Power  Co.,  224,  507 
Rosario  Electric  Co.,  627,  745 
Russian  clectrioal  companies, 70,  987 
St.  James’  and  Pall  Mall  Electri 
Light  Co.,  147 


January  7, 1910.]  THE  ELECTRICAL  REVIEW— INDEX. 
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Sao  Paulo  Tramway,  Light  and  Power 
Co.,  27.  ISO.  427,  587.  94S 
- Schucfcert  Gesellschaft,  1065 
H Scottish  Boiler  Insurance  and  Engine 
Inspection  Co.,  223  . 

Shanghai  Electric  Construction  Co., 
1027 

Shawinigan  Water  and  Power  Co., 
467,  988 

Siemens  A Halske,  1066 

„ -Schuekertwerke,  1065 
Singapore  Electric  Tramways,  224, 
267 

South  American  Light  and  Power 
Co.,  224.  264 

„ Metropolitan  Electric  Light 
and  Power  Co.,  264,  389, 468, 
587 

. ,,  Metropolitan  Electric  Tram- 

ways and  Lighting  Co.,  22, 
224 

S.P.  Syndicate,  1027 
Spain,"  70 

Stewarts  & Lloyds,  390 
i.  Stock  Exchange  notices,  27,  70,  108, 
148,  184,  224,  265,  309.  389,  423,  507. 
627,  667,  745,  787,  826,  906,  948, 1027, 
1066 

Stothert  & Pitt,  627 
Straits  Settlements  (Bertram)  Rubber 
Co.,  223 

Stratford-on-Avoir Electricity  Co.,  1S9, 
224 

Sugden,  T.,  947 

Sunderland  District  Electric  Tram- 
wavs,  1066 

Switzerland,  23,  265,  309,  547,  1027 
Telegraph  Construction  and  Main- 
tenance Co.,  69,  108,  265 
Telephone  Co.  of  Egypt,  1025 
Transition  period  in  Paris,  106 
Turbinia  German  Parsons  Marine,  27 
Turkey,  23 

Tyneside  Tramways  and  Tramroads 
Co.,  264 

Underground  Electric  Railways  Co. 
of  London,  338,  506 

f United  Electric  Car  Co.,  349,  427,  506 
„ Electric  Tramways  Co.  of 
Caracas,  667 

„ Electric  Tramways  of  Monte 
Video,  906 

„ River  Plate  Telephone  Co.,  69, 
106,  185,  507,  1025 

Venezuela  Telephone  and  Electrical 
Appliances,  746 
Vickers,  Sons  & Maxim,  189 
Victoria  Falls  and  Transvaal  Power 
Co.,  69,  187 

Vulcan  Boiler  and  General  Insurance 
Co.,  27 

Waste  Heat  and  Gas  Electrical 
Generating  Stations,  265 
Waygood,  R.,  & Co.,  985 
We3t  African  Telegraph  Co.,  745 
„ India  and  Panama  Telegraph 
Co.,  747,  825 

„ Kootenay  Power  and  Light  Co., 
985 

Western  Telegraph  Co.,  707.  746,  788, 
948  986 

„ Union  Telegraph  Co.,  627, 
747 

Westminster  Electric  Supply  Cor- 
poration, 213 
White,  J.  G.,  & Co.,  23 
Willans  & Robinson,  547,  585 
Winnipeg  Electric  Railway  Co.,  468, 
957 

Yorkshire  Electric  Power  Co.,  264,  607 

City  of  London  lighting,  81, 102 
Clark  and  Weston  standard  cells,  by 
H.  L.  Bronson  and  A.  N.  Shaw, 
337 

Claudius  Maximus,  by  “A.  K.,"  327 
'■  C.  M.  B."patent  direct  current  rotary 
transformer,  by  J.  C.  Macfarlane 
and  H.  Burge,  125 

Coal  for  what  it  is  worth.  Buying,  482 
,,  mines,  Accidents  in,  199 
„ trolley,  The  “E.  I.  C.,”  730 
Collection,  The,  244 
Colliery  accidents,  306 

„ installation  in  Filestore  (Loch- 
*gelly),  Electrical,  339 
„ managers,  The  responsibility 
of,  1041 

Colonial  tariffs  on  electrical  goods, 
Foreign  and,  89,  80,  119,  160,  199, 
239,  279,  320,  360,  399.  439,  479,  620, 
559,  600,  640,  679,  719,  760,  800,834, 
879,  959.  1000,  1039,  1079 
Colonies,  Engineer  representatives  in 
the,  by  E.  K.  Scott,  525 
Combustion  engines,  The  electric 
» ignition  of  internal,  bv  J.  W. 

■ Warr,  850 

Common-sense  contracting,  722 
Commutator-pole  traction  motors, 
Siemens,  488 

„ The  care  of  a,  1038 
Comparisons  of  Continental  and  British 
* methods  of  operating  tramways, 
by  A.  R.  Fearnley,  597 
Competition,  American,  778 

„ The  Henry  Saxon  Snell, 

142 

„ Tramway.  213 

Compressors,  Reavell,  540 
Compulsory  purchase,  London  electric 
supply  companies  and,  857 
Concentration,  The  power  of,  244 
Concert,  904 
Conciliation,  1064,  1074 
Condense  exhaust  steam.  Determining 
the  amount  of  injection  water 
required  to,  by  A.  W.  Empson, 
235 


Condenser  for  power  work,  An  improved 
form  of,  449 

„ telephone  reoeiver,  A,  833 

„ The  Leblano,  715 

Condensers,  Evaporative,  635  ; by  E.  K. 
Scott,  512 

„ for  leakages.  Testing,  by 

*'  Harbee,”  251 
„ Jet,  202 

„ Some  tests  and  uses  of,  by 

W.  M.  Mordey,  237 
„ The  manufacture  of  elec- 

tric, 487 

Condensing  and  water  cooling  plant, 
Notes  on,  84 

„ water  for  jet  condensers, 

305 

Conditioning  oven,  An  electrical,  203, 
209 

Conduit  construction,  Underground,  by 
by  S.  B.  Way,  78 

Conference  on  electrical  units  and 
standards,  1908,  International,  983 
Co-partnery,  Capital  and  labour,  1003 
Constantinople  telephone  concession, 
982 

Consular  notes,  14,  52,  170,  254,  296,  375, 
457  , 577,  657,  696,  771,  816,  896,  937 
Consultant,  The  ‘•general,”  163 
Consumption  of  tramcars,  Energy,  by 
R.  S.  Pilcher,  292 

Continental  and  British  methods  of 
operating  tramways, 
Comparisons  of,  by 
A.  R.  Fearnley,  597 
„ electrical  engineering  in- 

dustry, 115,  514,  808 
Contract  system  of  charging,  The,  883 
Contracting,  Common-sense,  722 

„ Municipal  electrical : Pro- 
posed test  case,  261 

Contractors,  A question  for  electrical, 
242 

„ and  the  new  Home  Office 

rules,  8 

„ union,  German  installa- 

tion, 195 


Contracts  (Closed) — 

Aberdeen,  702 

A dpi  a id  p QQ 

Admiralty,  424,  464,  502,  903,  1023 
Algeria,  903 

Australia,  99,  141,  464,  863 
Barking,  20 
Barnes,  662 
Barnstaple,  261 
Battersea,  545 
Bedford,  141,  176 
Belfast,  261,  544,  624 
Belgium,  141,  176,  220,  464,  582,  624, 
662 

Bermondsey,  141 

Bexhill,  464,  544 

Birkdale,  424 

Birmingham,  176,  386 

Blackburn,  424,  624 

Blackpool,  582 

Bolton,  £86,  582,  863,  903 

Bootle,  662 

Bournemouth,  99 

Bradford,  99,  220,  424,  464,  624 

Brighton,  532 

Bristol,  582,  981 

Bromley,  501 

Brumby  and  Frodingham,  702 
Burnley,  20,  59,  424,  544,  624,  903 
Burslem,  464, 662 
Bury,  58,  261,  544,  624,  742 
Canada,  20,  220,  261,  502,  702,  742,  903, 
981 

Canterbury,  943 
Cape  Colony,  176,  544 
„ Town,  64,  1023 
Cheltenham,  464 
Chertsey,  981 
Chester,  64 
China,  221,  261 
Clacton-on-Sea,  261 
Cleckheaton,  141,  1060 
Clyde  navigation,  261 
Colchester,  821 
Colonial  contracts,  822 
Darlington,  58,  261 
Denmark,  261 
Derby,  59,  582 
Devon,  624 
Dewsbury,  58 
Doncaster,  863 
Dublin,  993 
Dudley,  176,  624 

Dundee,  20,  261,  347,  424,  502,  702,  903 

Dunfermline,  261 

East  London  (South  Africa),  903 

Eastbourne,  221,  993 

Eccles,  221,  386 

Edmonton,  461,  1023 

Egremont,  141 

Electric  crane  contracts,  742 

Elland,  502 

Epsom,  981 

Falkirk,  903 

Fleetnood,  702 

France,  221,  261 

Fulham,  176,  502,  583 

Germany,  886 

Glasgow,  64,  221,  261,  347,  424,  621,  662, 
703,  821,  943,  1023 

Government  contracts,  503,  662,  663> 
1023 

Gravesend,  305 
Greenock,  176 
Grimsby,  64,  221,  582 
Hackney,  58,  582 
Halifax,  261,  582 
Hammersmith,  99 
Hanley,  221,  545 
Hartlepool,  64  • 

Haslingden,  702 


Contracts  Closed — continued. 

Hastings,  261 
Hereford,  305 
Hertfordshire,  702 
Heywood,  742,  868 
Hindhead,  1023 
Hounslow,  20 
Hull,  582,  903 
Hungary,  1023 
Hyde,  1028 
Ilford,  141,  176,  221 
India,  847,  396,  702 
Islington,  545 
Italy,  1023 
Japan,  221 
Johannesburg,  662 
Keighley,  503 

Kingston-on-Thames,  582,  1060 
La  Plata,  702 
Leamington,  64 
Leicester,  503 
Leyton,  58,  221,  503,  545 
Liverpool,  305,  645 
Llandudno,  176 

London,  20,  68,  99,  141,  176,  221,  261, 
847,  515,  582,  62*,  663,  702,  822,  863, 
903,  943,  981,  1023,  1060 
L.C.C.,  20,  58  99,  141,  624,  663,  702, 
822,  853,  903,  943,  981,  1023 
Longton,  221 
Lowestoft,  663,  1023 
Luton,  583,  981 
Maidenhead,  141,  261 
Maidstone,  221,  261,  1060 
Manchester,  847 
Mansfield,  424,  583 
Margate,  20 

Marylebone,  23,  582,  903 
Melbourne,  863 

Metropolitan  Asylums  Board,  58 
Middlesbrough,  981 
Middlesex,  20 
Middlewich.  347 
Minehead,  943 
Nelson,  424 
Northampton,  176 
Norway,  502 
Plymouth,  99,  645,  981 
Pontypridd,  424 
Portsmouth,  464,  742,  981 
Pretoria,  503 
Rand,  The,  387,  503 
Randfontein,  663 
Rawtenstall,  503 
Reading,  943 
Rochdale,  64,  425 
Rotherham,  99,  176 
Rugby,  64,  176,  863 
Russia,  943 
8t.  Pancras,  221,  583 
Salford,  58,  141,  221,  261,  387,  583,  903 
Shanghai,  261,  863,  903 
Sheerness,  943 
Sheffield,  347,  943 
Shoreditch,  261 
South  Africa,  221,  742 
„ America,  462 
„ Australia,  981 
Southampton,  20 
Southend-on-Sea,  1082 
Southport,  176 

Southwark,  141,  702,  943,  1062 
Stepney,  20,  99,  176,  903 
Stockport,  99,  464  , 742 
Stoke  Newington,  141 
Stretford,  142,  261,  982 
Sunderland,  142 
Swansea,  99,  425,  464,  545,  1060 
Sweden,  702 

Swinton  and  Pendlebury,  142,  663 
Sydney  (N.8.W.),  903 
Taunton,  663 
Toronto,  903 
Truro,  583 

Tunbridge  Wells,  261 
Turkey,  742 
Wakefield,  603 

Wallasey,  261.  305,  863,  903,  1062 
Walsall,  20,  100,  982 
Walthamstow,  702,  903 
Wandsworth,  20,  1023 
War  Office,  702 
Warrington,  100,  583 
Watford,  703,  863 
West  Bromwich,  221 
„ Ham,  221,  508,  545 
Wigan,  64,  387 
Winchester,  64 
Wishaw  64 

Wolverhampton,  100,  261,  583,  982 

Woolwich,  64,  583,  703,  948 

Worcester,  64,  100 

Wordsley,  742 

Worksop,  142,  863 

Worthing,  464  , 703 

York,  64,  425,  583 


Contracts  (Open)— 

Aberaman,  902 
Aberdeen,  902 
Accrington,  775 
Acton,  19,  98 
Alsace,  623,  662 
Altrincham,  57,  623,  662 
Australia,  19,  98,  141,  304,  424,  464,  502, 
662,  862,  902,  942,  1022,  1062 
Austria,  57,  502,  623,  741,  942,  981, 1002 
Ballinasloe,  175 
Barnstaple,  lit 
Battersea,  220,  260 
Belfast,  19,  948,  1022 
Belgium,  19,  57,  98,  220,  260,  347,  424, 
464,  632,  1022 
Birkenhead,  602 
Birmingham,  741,  1062 
Blackburn,  111 
Bolton,  741 
Bradford,  57,  702,  741 
Brazil,  847 


Hi 


Contracts  Open — continued. 

Bray,  682 

Bridgend]  602 

Bridlington,  948,  1022 

Brighton,  1022 

Bristol,  424 

British  Colonies,  67 

Brumby  and  Frodingham,  514 

Brussels,  99 

Burnley,  804,  424 

Bury,  741 

Canada,  19,  57,  424,  502,  702,  742 
Canterbury  (Australia),  948,  1022 
Cape  Colony,  862 
,,  Town,  623,  862 
Carlisle,  943 
Chatham,  775,  981 
Cleckheaton,  175 
Colchester,  502 
Cologne,  20,  141,  175 
Corea,  461 
Croydon, 58 
Hartford,  644 
Denmark,  57 
Derby,  58 
Doncaster,  742 
Dublin,  99,  886,  712,  776,  1023 
Dudley,  464 
Dundee,  544,  742,  943 
Durban,  682 
Durham,  863 
Eastbourne,  702 
Eecles,  99,  742,  90?,  1023 
Edinburgh,  220,  260,  776,  902 
Edmonton,  99,  742 
Emden,  20 
Epsom,  464,  662 
Erith,  1023 
Farnworth,  776 

France,  20,58,  99,  141,  644,  623,  981 
Fulham,  424 
G.P.O.,  99 

Germany,  20,  99,  141,  304,  742,  776 
Glasgow,  304,  464,  602,  863,  943 
Gloucester,  821 
Go  van,  902 
Gravesend,  20 

Great  and  Little  Uswortli  (Co. 
Durham),  424 

Great  Western  Railway,  682 
Grimsby,  886 
Halifax,  502 
Handsworth,  304,  582 
Hellingly,  58 
Holland,  58 
Hornsey,  20 
Hull,  58,  99,  776 
Hungary,  386 
India,  702 
Isle  of  Thanet,  387 
- Italy,  20,  58,  141,  702,  821,  943, 1023 
Keighley,  99,  544 
Leeds,  260,  821 

Leyton,  99,  220,  260,  304,  582,  662 
Llandudno,  623 
Llwynpia,  902 

London,  20,  99,  220,  260,  804,  386,  502, 
662,  742,  902,  987,  *023 
L.C.C.,  58,  220,  260,  317,  388,  662,  742, 
902 

Lowestoft,  623 
Luton,  20,  662 

Manchester,  20,  68,  141,  464,  582,  776, 
902 

Melbourne,  19,  98,  304,  502,  701,  821, 
862,  943, 1022 
Mexborough,  742 
Middleton,  803 
Mountain  Ash,  582 
Neath,  818 

New  South  Wales,  141' 

Newcastle,  821 
Norway,  623 
Oldham,  386,  981 
Oulton  Broad,  424 
Paris,  99,  141 
Perth,  903 
Plymouth,  260 
Pontypridd,  20.  99 
Poplar,  2f0,  863 
Pretoria,  886 
Prussia,  902 
Radcliffe,  624 
Rhyl,  220,  SOI 
Rotherham,  20,  502 
Roumania,  903 

Russia,  58,  99,  141,  383,  821,  863 
Saarbruecken,  Germany,  20 
St.  T’ancras,  20 
Salford,  20,  176 
Servia,  347 

Sherburn  (Co.  Durham),  702 
South  Africa,  582,  821 
„ Australia,  1023 
Southwark,  902 

Spain,  20,  68,  176,  317,  E82,  821,  863, 
803,  948,  981,  1023 
Stepney,  903 
Stevenage,  20 
Sunderland,  99 
Swansea,  20 
Switzerland,  981 
Sydney  (Australia),  948,  1023 
Todmorden,  220 
Toronto,  502,  903 
Transvaal,  42-1 
Turkey,  176,  886,  582 
Venice,  20 
Wakefield,  770 
Wallasey,  20,  582 
Walthamstow,  464,  544 
Warrington,  847,  886,  662,  742 
West  Ham,  141,  806 
Whitehaven,  20 
Winchester,  582 
Winnipeg,  20 
Wiahaw,  260,  943 
Worthing,  544 
Yarmouth,  464 
York,  176,  464  , 776 
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Contracts  tor  the  Navy,  Electrical,  466 
Control,  Automatic  thermo-electric,  504 
Conveniences  in  the  modern  power 
house,  Electric,  by  W.  S.  Burge, 
295 

Convention,  The  I.M.E.A.,  4 
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Mirrors  for  searchlight  projectors,  Gold, 
457  ...  TTr  , 

Model  Engineering  exhibition  at  West- 
minster, 542 

Modern  cable  systems,  by  E.  M.  Hollings- 
worth, 84 

,,  electrical  machinery : its  design, 

cost  and  efficiency,  by  L. 
Crouch,  644 

Motor,  A new  type  of  cascade  induction, 
by  M.  I.  Williams-Ellis,  647 
„ and  other  meters,  Mercury,  by 

E.  P.  Austin,  803 

„ exhibition  at  Olympia,  619,  786 

„ Marine  propulsion  by,  by  H.  A. 

Mavor,  1053 

„ The  single-phase,  by  A.  O. 

Buckingham,  446 
„ Universal  domestic,  858 

Motors  and  their  accessories,  Features 
of  the  design  and  operation  of 
rolling-mill,  byW.  Manktelow, 
724 

Siemens  commutator-pole  trac- 
tion, 488 

Municipal  appointments,  721 

„ electrical  contracting  : pro- 
posed test  case,  261 
electricity  works  in  London. 
Repayment  of  capital,  by 
“ Interested,”  207 
„ ethics,  2 

,,  traction,  481 

„ trading,  402 

,,  tramway  co-operation,  Com- 

pany and,  35 

Tramways  Association: 
Annual  conference,  425, 
557,  535 

undertakings  in  Germany, 
664 

Murray  photo-printing  system,  The,  483, 
*>34 

Museum,  South  Kensington,  752 

NANCY,  The  industrial  exhibition 
at,  465  , x 

National  Electrical  Manufacturers 
Association  (Incorporated), 
21,  64 

Industrial  Education 
League,  983 
Natural  power,  163 
Naval  voltages,  252  . 

Navigation  improvements  and  hydro- 
electric works,  101 
Navy,  Electrical  contracts  for  the,  486 
Lord  Charles  Beresford  and  the 
” engineer  officers  of  the,  1042 
“Neutral”  of  three -wire  systemB, 
Earthing  the,  417 
New  association,  786 


New  Companies— 

Acadia  Syndicate,  824 
Adnil  Electric  Co.,  66 
Alba  Lamp  Syndicate,  223 


New  Companies — continued- 
Aluminium  Corporation,  10b4 
Anglo-German  Wireless  Syndicate, 

Barbados  Eleotric  Supply  Corpora- 
tion, 223  ....  ^ Kn« 

Boudjah  Eleotric  Lighting  Co.,  506 
Bowers  & Barr,  426 
Bowram,  Robert,  & t o.,  388 
British  Radio-Telegraph  and  Tele- 
phone Co.,  183 
Vitrite  Works  (Swan  s 

patents),  66 

Broughton  Machinery  Co.,  106,> 

Brown  & Murray,  787 
Bullivant’s  South  Africa  Co.,  426 
Burford  Eleotric  Light  and  Powet 
Co.,  824 

Burks,  F.,  & Co.,  946 
Carmarthen  Electric  Supply  Co.,  666 
Caversham  Motor  Co.,  188 
Charlestown  Electric  Light  and  Power 
Co.,  66  , _ laa 

Chippenham  Eleotric  Supply  Co.,  183 
C’ompagnie  General©  Electrique  ue  la 
Champagne,  1064 
Cross  & Cross,  824 
Cunnington  & Harris,  506 
De  Martis  Electrio  Storage  Syndicate, 

825 

Derwent  Valley  Electric  Power  Co., 
905 

Dioptrio  Sign  Co.,  467 
Dynamic  Electrical  Co.,  307 
E'.M.F.,  426 

Electric  Ordnance  Co.,  66 
„ Smelting  Co.,  666 
Electrical  Engineer,  223 

„ Trolley  Head  Co,,  467 
Electricity  Generating  Co.,  825 
Electro-Metallurgical  Syndicate,  1061 
Electrolytic  Apparatus  Syndicate,  585 
Electroscopes,  905 
Electroscrip  Sign  Co.,  1065 
Feld  Bros.  & Co.,  787 
Ferabin  Lamp  and  Electrical  Acces- 
sories, 905  _ 

Fife  Tramway,  Light  and  Power  Co. 
183 

Filaments,  183 

Franco-British  Electrical  Co.,  bbb 
Gavan  Inrig,  103 
Geary,  Adams  & Co.,  307 

General  Accessories  Co.,  307 

Halesowen  Lighting  and  Traction 
Co.,  585 

Hilo  Ignition  Co.,  1065 
Howe  Electrical  Engineering  Co.,  705 
International  Electric  Transport  and 
Enterprise  Co.,  426 
„ Filaments,  467 

Kinetic  Co.,  666 
Laing  Wharton,  807 
Laseelles,  R.,  & Co  , 467 
Lighting,  183 

Luminator  Water  Co.,  106.)  .. 

Madeira  Electric  Lighting  Co.  (U09), 
905 

Magneto  Co.,  705 
Marbro,  787 
Maxwell’s  (Dundee),  66 
Midland  Electric  Wire  Co.,  308 
Mucklow,  Samuel,  388 
National  Electric  Signs  Co,,  467 
„ Lighting  Corporation,  427 
New  Motive  Power,  946 
Peninsula  Engineering  Co.,  346 
Perth  Development  and  Traction  GO., 
787 

Plutte,  Sclieele  & Co.,  427 
Power  Transmission  Syndicate,  22 
Premier  Electric  Institute,  108 
Prestwich  & Burt,  420 
Redfern,  E.  M.,  108 
Rupprecht,  A.  A.,  & Co,,  666 
Scott,  Walter,  & Co.,  103 
Silicaware,  905 
Silico-Bitumen  Co.,  787 
Silverlyte  (1909),  223 
Smith,  Major  & Stevens,  786 
Suter’s  Patents,  1065  ..  ra, 

Therol  Foreign  Patents  Syndicate,  o85 
Thomas  Foreign  Patents,  916 
Traction  Supplies  Co.,  223 
Tramways  (Conduit)  Point  Syndicate 
605 

Vactite  Wire  Co.,  787 
Westminster  Tool  and  Electnc  Co., 
585 

Wiseman,  Alfred,  228 

New  Ei.i  ctricai.  Devices,  Fittings 

“Ajax”  ironclad  distribution  fuse 
boxes,  490 

American  ground  clamp,  An,  88.1 
Antiforge  pen,  The,  735 
Arc  lamp,  Hand  regulated,  14 
„ lamp  winch,  A new,  332 
“Aron"  maximum  demand  indicator, 
456  , ... 

Auto-transformer  switch,  415 

B T.-H.  ampere-hour  meter,  type  MS, 
932 

motors  and  generators,  type 

DO,  574 

“Bamag"  elastic  couplings,  253 
Batteries  for  metallic-filament  lamps 
Low  voltage,  692 

“ Beacon"  flame  arc  lamp,  The,  810 
“Best"  electric  radiators,  The,  734 
Brush-holder,  New  patent,  1016 

C. M.B.  patent  auto-converter,  76 
Cable  suspender,  New,  539 
“Cantie”  switches,  253 
"Casoade”  motors,  Two-speed,  612 
Chain  drives,  Large,  560 
Cooking  demonstrations,  1 .•>! 

D.  A 8.  new  devices,  490 
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New  Electrical  Devices,  Fittings  and 
( Plant — continued. 

“ DG  ” continuity  clip,  809 
,,  ri’  enclosed  arc  lamp,  416 

" automatic  tumbler  switch, 

Dioptric  sign,  A,  660 
Dugdill’s  shade  fixer,  893 
■■Dura  ” dry  cells,  692 
D-A.C  ampere-meter,  New,  76 
Eolipse  ” fittings  for  metallic-fila- 
( ment  lighting,  76 
“ Eleetra  ” insulated  hand-lamp,  214 
Electric  cooking  by  silundum:  the 
_,  “ White  City  ” exhibit,  77 

Elliott  maximum  power  demand  in- 
dicator, 13 

p^ra-high-tension  cable,  932 
‘Facile ” multiple  switch,  128 
Ferranti  high-tension  ironclad  mining 
switchgear,  691 
Flasher,  A new  electric,  415 
Flexile  cast-iron  pole,  Patent,  975 
Foster  ' automatic  transformer 
switch,  75 

Fuse  switch,  30-ampere,  253 
Gas-engine  economy  calculator,  168 
Gauges,  New,  613 

Grinding  mill  for  samples  of  fue’,572 
Guardian  pendant  lampholder,  118 
H.P.  cable-hanger,  809 
Hand-shield  wall  plug,  612 
Howard-Cousins  patent  radiator,  735 
Indicator  board,  A novel,  650 
Igranie  pillar-type  panels,  833 
Jandus  regenerative  arc  lamp,  538 
Kaleidoscopic  sign,  A,  489 
Lampholder,  Safety  pendant,  14 
suspension  clip,  1057 
Lamp  lock,  A new,  375 
>.  lock,  Electric,  734 
“ Loewe  ’’  expansion  reamer,  814 
Lundberg  “intermediate  ” switch,  573 
Maximum-power-demand  indicator,  75 
Mercury  air  pump,  A new,  573 
“Metaflect”  metallic-filament  lamps, 
73 

" Metfil  ■’  metallic-filament  lamps,  118 
Mining  switch  and  fuse  panels,  119 
switchboard,  572 

Motor-driven  exhaust  valves,  Large, 
932 

t>  -starting  switch  for  printing 
machines,  168 
N.C.S.  “limiter,”  865 
Oil-immersed  motor-starter,  An,  332 
Petrol-electric  riveter,  415 
Pitman  hydraulic  governor,  74 
' Popular”  electric  oven,  75 
Portable  electric  saws,  811 
“Primus  ” oil  engine,  119 
Push-and-pull  switch-fuse,  and  lamp 
lock,  Combined,  374 
“ Quartz  ” system  of  electric  heating. 

Reflector  sign,  New,  650 
Refrigerating  plant,  A handy,  692 
Reinforcing  decayed  poles,  1017 
Reyrolle  flame  - proof  drum  - type 
starters,  214 

Rolling  heavy  copper  rod,  673 
Rotasphere,  The,  976 
8-M.  electromagnetic  clutch,  572 
“ Sarco”  condenser  leakage  indicator, 

3 74 

Silver-lined  shades  and  reflectors,  215 
Silvertown  hose  : a large  consignment, 
128 

Simplex  porcelain  fuses,  332 
Spiral  self-centring  chucks,  416 
Street  lighting  switchgear,  14 

lighting  with  tungsten  lamps, 
214  ’ 

Suterlite  reflectors,  615 
Telephone  receiver,  A loud-speaking, 
128 

„ recorder,  456 
Tell-tale  for  collieries,  613 
“ Therol  ” electric  water  heater,  415 
Thorpe  electrolytic  watt-hour-meter, 
614 

“ Timken  ” patent  roller  bearing,  The, 
491 

“ Torque  ” banding,  The,  893 
Turn  down  lamps,  456 
Venner  patent  s'gn,  735 
Veritys’  installation  manufactures,  690 
“Vickers”  one -lock  adjustable 
reamer,  The,  456 

Wall  and  lamp  plug,  Combined,  333 
Weston  instruments,  New,  74 
“ Whipall  ” electric  tire  pump,  332 
Wilkinson  economic  electric  stove, 

894 

„ thermal  column,  650 
Willans-Victoria  turbo-pump,  613 
Wimperis  accelerometer  and  gradient 
measurer,  893 


New  field-magnet  system,  A,  by  J.  W. 
Burleigh,  876 
„ Gutta-Percha  Co.,  712 
„ telegraphy,  The,  42 
,,  Victoria  and  Albert  Museum,  The 
electrical  installation  at  the,  354 
„ Zealand  and  British  trade,  17 
,,  Zealand  tariffs,  216 
Newfoundland  cable  dispute,  The,  281, 
304.  663 

Niagara,  Breakdown  at,  426 
Nickel  wire  resistance  furnaces,  by  Dr. 
M.  LeBianc,  959 

Nitrates  from  the  air,  The  manufacture 
of,  605 

Nitrogen,  Fixation  of,  86, 

„ from  the  air,  926 

„ industry.  The  Norwegian,  305 

Non  magnetic  wire,  786 


Non-reversing  rolling  mills,  The  elec- 
trification of  steam-driven,  by 
W.  F.  My'lan,  168 

Northampton  Polytechnic  Institute,  983 
Norwegian  ironworks,  541 

, nitrogen  industry,  305 
Notes  on  trade  abroad,  285,  355,  372,  407, 
476,  491,  564,  636,  713,  798,  872,  918, 
928 

Nuisance  from  a L.C.C.  sub-station, 
Alleged,  465 


o 


,BITUARY — 


Bid  well,  Dr.  Shelford,  1064 
Blackburn,  Hugh,  627 
Bolton,  F.  S.,  824 
Booth,  J.  A,,  143 
Bottone,  R.  S„  388 
Bright,  John  Brailsford,  143 
Buchanan,  W.  I.,  744 
Canning,  Dame  Elizabeth  Anne,  627 
Cowell,  H.  V.,  984 
Czolba,  Georg,  824 
Frolieh,  Dr.,  183 
Haes,  Oswald,  665,  705 
Harrison,  Hugh  Erat,  307 
Kellog,  Milo  G.,  627 
Kirkcaldie,  D.,  426 
Livesey,  Thomas,  349 
Medhurst,  Francis  Hastings,  705,  744 
Mond,  Dr.  Ludwig,  984 
Pitcairn,  John  E.,  745 
Pratt,  H.  C.  A.,  506 
Radcliffe,  A.  H.  W.,  821 
Ranee,  John,  546 
Reuter,  Baron  George  de,  366 
Robertson,  C.  J.,  585,  627 
Stanley,  Wm.  Ford.  307 
Tangye,  Edward,  984 
Thurston,  Howard,  349 
Tienam,  Edwin,  66 
Whitlock,  A.  A.,  1064 
Whitwbrih,  W.  H.,  1064 
Wilson,  John,  349 
„ M.,  Sen.,  307 


Observatories,  Electric  time  service  in 
Eastern,  by  R.  M.  H.,  603 
Oeriikon  Co.,  The  steam  turbine  of  the, 
793 


Official  Returns— 

Amazon  Telegraph  Co.,  1065 
Anglo-Argentine  Tramways  Co.,  183 
Bogota  Telephone  Co.,  183 
Bournemouth  and  Poole  Electric 
Supply  Co.,  67 
Bray,  Markham  & Reiss,  585 
British  Aluminium  Co.,  103,  261,  467 
„ and  Colonial  Insulating  Co., 
67 

Bryant  Trading  Syndicate,  1065 
Buenos  Ayres  New  Tramways  Co.. 
825 

Calmont,  King  & Co.,  67 
Capital  Traction  and  Electric  Co., 
La,  Buenos  Ayres,  787 
,,  Tramways  Co.,  La,  787 
Cascade  (1906)  Power  Co.,  825 
Charing  Cross,  West  End  and  City 
Electricity  Supply  Co.,  1065 
Chipperfield  Lamp  Syndicate,  427 
Church  Stretton  Electric  Supply  Co.. 
467,  666,  1065 

Cleveland  and  Durham  Electric 
Power,  67,  825 

Coatbridge  and  Airdrie  Electric 
Supply  Co.,  67 

Consolidated  Electric  Works  and 
Appliances,  1065 

Costa  Rica  Electric  Light  and  Power 
Co,,  666 

County  of  London  Electric  Supnlv 
Co.,  223  3 

Cowans,  103 

Crompton  & Co.,  67,  506,  666 
Cryselco,  308 
Cunnington  & Harris,  787 
Dargue.  Griffiths  & Co.,  666 
Davis  Electrical  Co.,  685 
Delhi  Electric  Tramways  and  Light- 
ing Co.,  705 
Dick,  Kerr  & Co.,  666 
Direct  8panish  Telegraph  Co.,  67 
Dixon  & Corbitt  & R.  S.  Newall  & Co 
666  ’ 
Eastern  & South  African  Co.,  67 

„ Extension,  Australasia  and 
China  Telegraph  Co.,  67 
„ Telegraph  Co.,  67 
Edison  & Swan  United  Electric  Light 
Co.,  1065 

Edmundson’s  Electricity  Corporation, 
666 

Electric  Batteries  and  Carbons,  103 
„ Landaulet  Co.,  67 

„ Supply  Co.  of  Victoria,  685 

„ Supply  Corporation,  183 

Electrical  Apparatus  Co.,  825 
„ Press,  867 

Electrolytic  Alkali  Co.,  308,  467,  666 
705  ’ 

Electro-Mechanical  Brake  Co..  189 
666,  936  ’ ’ 

Europe  and  Azores  Telegraph  Co 
264  ’ 

Evershed  & Vignoles,  264 
Filaments,  825 

Foots  Cray  Electricity  Supply  Co.,  826 
Gent  & Co.,  67 

Goring  & Streatley  Electric  Light  and 
Power  Co.,  666 


Official  Returns — continued. 

Halifax  & Bermudas  Cable  Co.,  666 
Hart  Accumulator  Co.,  223 
Hindhead  and  District  Electric  Light 
Co.,  1065 

Hove  and  Worthing  Electric  Tram- 
ways Co.,  1065 
Hutchins,  F.,  & Co.,  67 
Irneson,  Finch  & Co.,  867 
Imperial  Lamp  Works  (Brimsdown), 
349 

Institution  of  Electrical  Engineers,  67 
Jandus  Are  Lamp  and  Electric  Co., 
666 

Johnson  & Phillips,  67 
Keith,  James,  & Blackman  Co.,  66 
Kent  Electric  Power  Syndicate,  427 
Keswick  Electric  Light  Co.,  67 
La  Capital  (Extensions)  Tramways 
Co.,  867 

,,  Plata  Electric  Tramways  Co.,  67 
Lancashire  Dynamo  and  Motor  Co., 
223,  666 

Laurence,  Scott  & Co.,  67 
Le  Radiant,  606 

Lepel  Wireless  Syndicate,  467,  787 
Llandudno  and  Colwyn  Bay  Electric 
Railway,  427 

L odge  - Muirhead  Wireless  and 
General  Telegraphing  Syndicate, 
467 

McKenzie,  Holland  and  Westinghouse 
Power  Signal  Co.,  1065 
Magneto  Co.,  867 

Manaos  Tramways  and  Light  Co.,  825 
Mansfield  and  District  Tramways  Co., 
1065 

Marconi’s  Wireless  Telegraph  Co., 
1065 

Marsh,  Son  & Co.,  67 
Marri^Loud-speaking  Telephone  Co., 

Mather  & Platt,  67 
Metals  Corporation,  666 
Metropolitan  Amalgamated  Railway 
Carriage  and  Wagon  Co.,  103 
Monte  Video  Telephone  Co.,  985 
Munster  Electric  Lighting  Co.,  666 
Nalder  Bros.  & Thompson,  1065 
New  Ignition  Syndicate,  67,  264 
Newcastle-on-Tyne  Electric  Supply 
Co.,  264  * 3 

Newtons,  506 

North  Metropolitan  Electrical  Power 
Distribution  Co.,  264 
Northampton  Electric  Light  and 
Power  Co.,  666 

Ogmore  Valley  Electric  Light  and 
Power  Supply  Co.,  67,  824 
Pacific  and  European  Telegraph  Co., 

Paignton  Electric  Light  and  Power 
Co.,  1005 

Penrith  Electric  Supply  Co.,  585 
Potteries  Electric  Traction  Co.,  264 
Raworth’s  Traction  Patents,  67 
Regent  Electric  Co.,  467 
Rhondda  Tramways  Electric  Supply 
Co.,  825  * 

Rhymney  Valley  and  General  Electric 
Supply  Co.,  67 

Robertson  Electric  Lamps,  264 
Sehreiber  Electric  Battery  Co.,  867 
Sisson,  W.,  & Co.,  985 
Small  Power  Dynamo  and  Motor  Co.. 
1C65 

Solium  Electrical  Co.,  103 
South  London  Electric  Supply  Cor- 
poration, 67 

Southern  Electric  Free  Wiring  Co., 

67 

Spanish  Telephone  Co.,  308 
Tamplin  & Makowski,  825 
Telephone  Co.  of  Egypt,  825 
Typewriting  Telegraph  Corporation, 

Underground  Electric  Railways  Co. 

of  London,  467 
Vaughan  & Son,  825 
Veritys,  223 

Walter’s  Electrical  Manufacturing 
Co.,  308 

Warren,  Beattie  & Co.,  666 
Wells,  Rayner  & Co.,  103 
West  Coast  of  America  Telegrauh 
Co.,  67 

Western  Telegraph  Co.,  67 
White,  J.  G.,  & Co.,  308 
Windermere  and  District  Electricity 
Supply  Co.,  67 

Woking  Electric  Supply  Co.,  67 
Wolfram  (Tungsten)  Metal-Filament 
Lamps,  234 

Works  Construction  Co.,  67 
Yale  Electric  Power  Co  , 666 
“Z“  Electric  Lamp  Manufacturing 
Co.,  427,  467 


PARLIAMENT  to  consider,  New 
electrical  proposals  for,  927 


Oil  engine  breakdowns  in  1908,  Steam, 
gas  and,  438 

„ transformer  explosion,  240 
Omnibus,  The  trolley,  634 
Ordnance  Athletic  Club,  984 
Organ  blowing  equipments,  Electric; 

„ Large  electric,  604 
Output  of  boilers,  Increased,  41 
Oven  An  electrical  conditioning,  208, 

Overhead  lines,  Some  notes  on  the 
erection  of  poles  for,  by 
“ Wigwam,"  651 

„ mains,  by  William  Copeland, 
162 

Overloading,  Unfair,  1069 

Over  run  air  pumps,  757 

Ozone  works  at  St.  Petersburg,  508 


Parliamentary— 

Bills  advanced,  222 
Bury  & Heywood  Tramways  Bill,  12 
Central  London  Railway,  199 
Electric  Lighting  Acts  (Amendment) 
Bill,  100,  123,  133,  196,  847, 
778 

„ lighting  orders,  293 
,,  searchlight  carbons,  904 
Farr  wages  in  contracts,  933 
Folkestone,  Sandgate  & Hytlre  Tram- 
ways Bill,  100 

Gateshead  and  District  Tramway  Bill, 

Holywood  Tramway  Bill,  199 
London  Electric  Supply  Bill,  347 

,,  County  Council  Tramways 
and  Improvements  Bill,  133 
Minerals  of  Great  Britain  & Ireland, 
778 

National  Telephone  Co.,  504 
Nationality  of  postmasters,  13 
Oldham  Corporation,  199 
Oxford  & District  Tramways,  100 
Royal  Assent,  293,  504,  904 
Scotch  Electricity  Bills,  13 
Sub-engineers  and  the  Post  Office 
service,  18 

Third  readings,  13,  64,  100,  134,  425 
Torquay  & Paignton  Tramways,  100 
Town  Planning  Bill,  504 
Traffic  board,  933 

Tramways  confirmatiou  orders,  293 
West  Kent  Electric  Power  Co.,  199 


Patent  cancelled,  German,  982 
,,  cases,  Some  recent,  887 
,,  Is  there  an  implied  warranty  on 
the  sale  of  a,  203 
Patents,  Arc  lamp,  1024 

„ treaty,  American-German,  578 
Peat  as  fuel,  927 

Peckham  patent  pendulum  geared  truck. 
The,  433 

Pence,  Saving  the,  522 
Pendulum,  The  Fery  electrical,  by  A. 
Gradenwitz,  958 

Penrith,  Electric  lighting  at,  554 
Pennsylvania  electric  locomotive,  A. 
878 

Phenomenon,  A peculiar,  623 
Philosophy,  A broader.  In  reply  to 
“ A.  P.  C.,”  965 

Photo-printing  system,  The  Murray, 
483,  634 

Physical  Society,  195,  796 

,,  Society’s  annual  exhibition, 
946,  1012, 1077 

Physiological  effects  of  radiation,  by 
Dr.  C.  P.  Steiometz,  717 
Pig-iron,  Eleotricity  and  the  produc- 
tion of,  162 
Platinum,  932 

„ exports  from  Colombia,  216 

„ Russian,  737 

Pole-testing,  by  S.  M.  Powell,  366 
Poles  for  overhead  lines,  Some  notes  on 
the  erection  of,  by  11  Wigwam,  ’ 
551 

„ The  preservation  of  wooden,  178. 
433 

Poplar  disinfectant  plant,  The,  546 
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BLACKLEY  TAPE 

Has  the  LARGEST  SALE  of  any  Insulating  Tape  in  the  World. 


sole  :mla_:k::e:r,s  : 

CONNOLLY  BROS.,  Ltd.,  SL.‘,S ER 

Insulated  Wire  and  Cable  Manufacturers. 


MAY  BE  OBTAINED  FROM- 


LONDON- 


Edison  6c  Swan  United  Electric  Light  Co,.  Ltd.  • • Queen  Street. 

Marsh,  Son  6c  Co„  Ltd 15,  Gerrard  Street,  Soho. 

Chas.  F.  Qyicke  6c  Co.  (local  Agent  for  Connolly  Bros.,  Ltd.)  315,  Euston  Road. 


MANCHESTER- 

Edison  6c  Swan  United  Electric  Light  Co,,  Ltd. 
Baxendale  6c  Co. 

S.  Gratrix.  Jr„  and  Bro..  Ltd.  

. . Marble  Street. 

BIRMINGHAM — 

S.  Thos.  Pemberton  Oocal  Agent  for  CBnnolly  Bros.,  Ltd.) 
Edison  6c  Swan  United  Electric  Light  Co.,  Ltd.. . 

Marsh,  Son  6c  Co„  Ltd 

1 09,  Colmore  Row. 
• . Edmund  Street. 
II,  Upper  Priory. 

GLA  SGOW- 

Alexr.  Morrison  (local  Agent  for  Connolly  Bros.,  Ltd.). . 12,  Waterloo  Street. 

Edison  6c  Swan  Co.,  Ltd West  George  Street. 

Wm.  McGeoch  6c  Co.,  Ltd. . . . . . . . . 28,  West  Campbell  Street. 

EDINBURGH- 

Baxendale  6c  Co.  

76,  Hanover  Street. 

NEWCASTLE-ON-TYNE- 

Saunders,  Todd  6c  Co.  (local  Agents  for  Connolly  Bros.,  Ltd.)  King  Street. 

Edison  6c  Swan  United  Electric  Light  Co„  Ltd.  . . Grey  Street. 

Potter,  Thomas  6c  Co.  1,  St.  Nicholas  Buildings. 

The  Sunbeam  Lamp  Co.,  Ltd Park  Road,  Gateshead-on-Tyne. 

LIYERPOOL- 

Edison  6c  Swan  United  Electric  Light  Co.,  Ltd Renshaw  Street. 

J.  J.  Marr  6c  Co 18,  Moorfields. 


NOTTINGHAM- 

Edison  6c  Swan  United  Electric  Light  Co.,  Ltd. 

. . . . 12.  Castle  Gate. 

LEEDS— 

Edison  6c  Swan  United  Electric  Light  Co.,  Ltd 
Electric  6c  General  Stores  Co 

• • • • 27,  Albion  Street. 

SHEFFIELD- 

T.  A.  Ashton,  Ltd. 

CARDIFF- 

Edison  & Swan  Co.,  Ltd 

Haslam  6c  Schontheil,  Ltd.  

Western  Mail  Chambers. 

SUNDERLAND- 

Electric  6c  General  Stores  Co.  . . 

HULL — 

Edison  8c  Swan  Co.,  Ltd 

BELFAST- 

Edison  6c  Swan  Co..  Ltd.  . . 

DUBLIN- 

Edison  6c  Swan  Co.,  Ltd 

MIDDLESBROUGH- 

Warren,  Beattie  6c  Co.  Ltd. 

DUNDEE- 

Edison  6c  Swan  Co„  Ltd 

FREDERICK  SMITH  ft  CO.,  WIRE  MANUFACTURERS 

(Incorporated  In  the  LONDON  ELECTRIC  WIRE  CO.  and  SMITHS,  Ltd.). 

Anaconda  Works,  SALFORD,  MANCHESTER. 

Contractors  to  H.M.  Government  and  Rail  way  Companies. 


COPPER  WIRE  ( 


100  PER  CENT. 
CONDUCTIVITY 

All  Slaoa  to  *001 


T.  \ 


HARD  DRAWN  H .C.  COPPER  LINE  WIRE.  DYNAMO  STRIP,  all  sections. 

SPECIAL  TINNED  H.C.  COPPER  WIRE.  SILICIUM  BRONZE  WIRE.  PHOSPHOR  BRONZE  WIRE. 

. COPPER  TROLLEY  WIRE  specially  prepared  and  tested,  J-mlle  and  mile  lengths. 
ALUMINIUM  WIRE  AND  STRIP  for  all  Electrical  Purposes. 

ARMATURES  REWOUND,  ' W.  MACKIE  <S  CO., 
COMMUTATORS  REFITTED 


PROMPTLY  and  EFFICIENTLY . 


Telephone t 2704  Oehtbal. 


Partridge  carbon  Brushes. 

Sait-miirlcatinB. 


THE  “GROVER  SPRING 
WASHER”  NUT  LOCK. 


Invaluable  wherever  a nnt  is  liable  to 
vibration.  Made  for  bolts  of  all  sues,  from 
8-16- in.  upwards. 

Over  100,000,000  in  use. 

Beware  of  Imitations. 

WRITE  FOR  PRICES. 

GROVER!  CO.,  Ld.,  mums.,  London,  II. 


A GREAT  SAVING 

may  be  effected  by  marking 

Indicators,  Dials,  Switchboards,  Telephonss, 

Motors,  Machinery,  by  means  of  j 

BUTCHER’S  TRANSFERS—  Permanent,  Legible  1 Chop. 

Tell  u,  mw  Requirements,  and  tee'll  submit  free  i Ketches. 

J.  H,  Butcher  k Co.,  306,  Moseley  Rd.,  Birmingham, 


l - 
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MITOUTIC  NLIME  REGIL1I0RS 


. FOR 


Accumulators, 

Generators, 

Boosters, 

‘'-ctaBMWJMiif  mm  utijranwga-Mcrri  — 

Balancers. 

WPITr  FOR  PARTICULARS  AND  TRICES  TO— 

BERTRAM  THOMAS, 

Worsley  Street, 

Hulme,  MANCHESTER. 


AGENCIES  : 

LONDON  and 
SUNDERLAND. 


Telegrams 

“ BREAKER,  MANCHESTER.” 
Telephones  215  & 4348  CENTRAL. 


DICK,  KERR 

AND  CO.,  Ltd. 

CRANE  MOTORS 

. . AND  . . 

CONTROLLERS. 

“R”  Type  Crane  Controller  ^Rad  MRbr:  ABCHURCH  YARD,  CANNON  STREET,  E.C. 

Works:  PRESTON,  LANCS.,  and  KILMARNOCK,  N.B. 
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The  “WEIR-UNIFLUX” 

CONDENSER 

and 


Complete  Condensing  Plants 


No  Complications. 


No  additional  fittings  inside  or 
outside. 

Highest  results  achieved  by  cor- 
rect scientific  design. 

Based  on  a proper  knowledge  of 
heat  transmission. 

Results  guaranteed. 

G.*J.  WEIR,  I? 

Cathcart, 

— GLASGOW. 


Telegrams:  "ELECTRIC,  LONDON."  TELEPHONE  No.  3105  London  Wall. 

THE  LONDON  ELECTRIC  WIRE  CO 
AND  SMITHS  LTD., 

Offlcot  and  Warobouto  1 PLAYHOUSE  YARD,  GOLDEN  LANE,  LONDON,  E.O. 

Works : LEYTON,  E. 


MANUFACTURERS  OF  EVERY  DESCRIPTION  OF 

CABLES  AND  WIRES  FOR  ELECTRICAL  PURPOSES. 


EUREKA 

AND  OTHER 

HIGH  RESISTANCE  ALLOYS. 


DYNAMO  WIRES,  STRIPS  and  COMPRESSED  STRANDS. 

INSTRUMENT  WIRES:  Silk  & Cotton  covered.  FLEXIBLES. 
PATENT  ENAMEL-INSULATED  WIRES.  FUSE  WIRES.  BRUSHES. 

JOINTING  MATEBIALS.  PRICE  LISTS  ON  APPLICATION.  INSULATING  VARNISHES. 
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LEEDS : 

Messrs.  SCATTERGOOO  & JOHNSON 


MANCHESTER: 

Messrs.  TETLEY  & CO. 


SCOTLAND: 

Messrs.  ANDREWS  & CO. 


PARIS  and 
GENEVA. 


RECTIFIERS. 


ALTERNATING 

CURRENT 

to 

DIRECT, 

From  38  Watts  UP. 


LIST  B. 

RECTIFIER  mounted  with 
TRANSFORMER 
on  Slate 

and  arranged  to  give 

FIVE  DIFFERENT 

VOLTAGES,  D.C. 


Premier  Ampero  Electric 

Premier  House,  CO.  Dover  Street,  W. 


“THERE  IS  ALWAYS 
ROOM  AT  THE 
TOP.” 


FIRST  (of  THREE)  1000-KW.  ENGINES  Built  to  the  Order  of  THE  BRITISH 
WESTINGHOUSE  CO.,  for  the  BAHIA  BLANCA  POWER  SCHEME. 
STEAM  CONSUMPTION  GUARANTEED  1 7 58  lbs.-per.KW.-Hour 


BROWETT,  LINDLTY  t CL 

Pat ri croft;  Manchester  . 


ONDON  OFFICE ; AMBERLEY  HOUSED,  NORFOLK  >STRE,£/T, 


oTFLATTD 


w;  C 


ELECTRIC  MOTORS, 
DYNAMOS, 

TRANSFORMERS, 

ALTERNATORS. 


Improved  Pattern.  Highest  Efficiency. 


CUT  IN  THE  SOLID  IN  ANY  MATERIAL 

TO  ANY  PITCH  ANO  SIZE. 


EFFICIENCY  98°/o 


GUARANTEED 

NOISELESS. 


The  Strongest  Gear  Made 


ANDRE  CITROEN 

4SD  CO., 

19,  Queen  Victoria  Street, 

LONDON.  E.C. 

REVERSING  GEAR.  Teleg.:  “Helical."  Teleph. : 11,443  Central. 
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Ercole  Marelli  * Co., 

(WorKs  in  Sesto  S.  Giovanni.)  Mil  AM 
ESTABLISHED  1890.  IlMLflNle 

BRITISH  BRANCH: 

LONDON: 

26,  Garllck  Hill,  Queen  Victoria  Street,  E.C. 

Telegrams:  “ AUSETTA  LONDON."  Telephone:  P.O.  CITY  76 8. 


Machine  Cut 


Helical  Gears. 


AUTOMATIC 

STARTERS 


FOB 


ASBESTOINITE 

GNOME  BRAND. 


NON-INFLAMMABLE. 


FEATHER.  FROST,  OIL  AND  ACID  PROOF. 

tPECIALITIES ; Arc  Shields,  Brush 
Holders,  Spools,  Terminals,  Boxes. 


5.  GEORGE  ST., 


mnu/RR  HILL,.  E.C. 


PUMPS, 
COMPRESSORS, 
HYDRAULIC 
MACHINERY,  *c. 

ALSO  FOB 

Pressure,  Battery, 
Speed,  and  other 
Regulation. 


WRIGHT  «ss  WOOD,  Ltd. 

Manufacturing  Electrical  Engineers,  HALIFAX. 


VARIABLE 
(TWO)  SPEED. 

SQUIRREL 
CAGE,  DRIP- 
PROOF.  __ 
MINING  MOTOR. 


Telephone  499. 

Telegrams : 

“ Motor, 

Flalifax.’ 


MICA 

CUT  & UNCUT  IN  ALL  SELECTED 
ELECTRICAL  QUALITIES. 

MICANITE 

HIGHEST  QUALITY.  — LOWEST  PRICES. 


D.  JAROSLAW. 


SPECIALiITIESi-Rotan  Converters  (A.C.  to  D.C.,  D.C.  to 
A.C.).  Motor  Generators.  Balancer  Boosters.  1.  2 4 3-Phase  Motors. 
C.C.  Motors  and  Dynamos.  A.C.  and  D.C.  Crane  Motors,  Buffing 
Motors.  Switchboards.  

Price,  Quality  apd  Delivery  are  Right. 

ALL  WINDINGS  IMPREGNATED  BY  OL'P.  9PECLAL  VACUUM 
PROCESS— ENSURING  FREEDOM  FROM  BREAKDOWN. 


Write  to  the  MANUFACTURERS— 

COX-WALKERS  Ltd., 

DARLINGTON. 
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Fig.  19  1. 

Universal  Laboratory  Standard. 

Height  48  inches — Extensible  36  inches. 

Automatic  Double-Pole  Switch  and 

Spring  Reel  Cord  Absorber. 

Switches  “ ON  ' when  lowering  and  “ OFF  when  raising 
the  Lamp. 


PRICES.  is  a. 

191a.  Finished  in  Steel  end  Polisher!  Brass  1 10  0 
131  b.  ,,  Polished  Brass  114  0 

191  c-  ..  Bronzed  Brass  Plsd.  Relief  1 1 0 O 


; f : * 

■ v ’ ••  r. 

• f • - . 

Mi 


■ i " r-- bx'  ~ f - 

•: . ' I ' 


FIG  220. 


SINGLE-ARM 

BRACKETS. 

W/TH 

THREE  M0VABLE3J0INTS. 


Focussing  in  all  Directions  excont 
direct  Backwards. 


PRICES. 

ENAMELLED  STEEL 

(Class  A). 

Wired,  with  Lamp- 
holder and  Terminals 
Not  Wired.  in  Base  Plate. 

’ long  2/-  3/6 

26  41. 

" „ 3/- 

3/6 
4/6 

’ 6/. 

’ ..  9/. 

POLISHED  BRASS 
(Class  B). 

Wired,  with  Lamp- 
holder and  Terminals 
in  Base  Plate 


Fig.  220. 


Not  Wired. 

12"  long  4/6 
18"  6/6 
24"  0 7/6 

30"  „ 9/- 


MOVABLE  FITTINGS 

For  all  Purposes. 

STANDARDS,  BRACKETS, 

PENDANTS,  PORTABLES. 

DUGDILL’S  PATENTS, 

FAILS  WORTH,  MANCHESTER. 


Detailed  Catalogue 


on  Application . 


WOOD-WORKING  MACHINERY 

Of  Every  Description. 

. „ y- ■ 

SPECIALITIES. 

H 

CORNER-LOCKING  and 

SAND-PAPERING  MACHINES. 

m jmm 

- 

J 

R.  BECKER  & CO., 

53,  City  Road,  London,  E.C. 

ELECTRICAL  REVIEW. 

BINDING  AND  CASES. 

SUBSCRIBERS  and  Others  can  have  their  half- 
yearly  numbers  bound  handsomely  in  Black 
Cloth  at  the  rate  of  4 s.  per  Volume. 

CASES  for  binding  are  also  supplied  at 
2s.  fid.  each. 

I 4.  LUDGATE  HILL,  LONDON,  E.C. 


Established  1827. 


__  Telegraphic  Address  i “Unsworthy,  Derby.” 

B.  UNSWORTH  & SONS,  Ltd  ■ f DERBY, 

Manufacturers  Electrical  Wires  of  Every  Description  for  Electrical  Instruments,  Dynamos  Machines,  Telenhones  and  Electric  Bells. 

INSULATED  LINE  WIRES  AN  P CARLE. 


The  “ELECTRICAL  REVIEW’S” 
SUGGESTIONS 

(or  dealing  with 

. APPARENT  DEATH 

from  Electric  Shock  should  be  in  every  Generating,  Trans- 
forming and  Motor  House. 

Mounted  on  Cardboard,  Is.  each ; post  free,  Is.  3d. 
Mounted  on  Linen  and  Rollers,  Is.  each  ; 
noat  free,  Is.  2d. 

1,  LUDGATE  HILL.  LONDON.  E C. 


-W 


an.  6d. 

F’OST  FREE 

2«.  Sc*. 


THE  ELECTRIC  TRAMCAR  HAND-BOOK, 


H.  ALABASTER. 


By  W.  A.  AGNEW. 

GATEHOUSE  & CO..  4.  LUDGATE  HILL,  LONDON.  E.C. 


For  cXCotormen, 
Inspectors  and 
Depot  IVorkers. 
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The  “Therol”  System 


“THEROL”  WATER  HEATERS 


x ■ •• 


r. 


The  " Therol  ” Electric  Water  Heater  fitted  in  a bath-room. 

SIZES. 


„ No. 

Consumption 
of  Electricity  in 
WATTS. 

Approx.  Quantity  of 
Hot  Water  at 
1 10°  Fah.  per  day. 

A 

001 

•f  50  Watts 
175  .. 

5 to  6 gallons 
7 to  9 

A 

01 

r ioo  Watts 
1 150  ,. 

12  to  14  gallons 
18  to  21 

A 1 

f 200  Watts 
1300  .. 

25  to  30  gallons 
37  to  44  ,. 

A 2 

r 400  Watts 
1500  .. 

50  to  60  gallons 
62  to  75  .. 

A 3 

J 600  Watts 
1700  .. 

75  to  90  gallons 
87  to  105  „ 

1 A 4 

1 - - 

r 800  Watts 
1900  ., 

100  to  120  gallons 

112  to  135  ,. 

LARGER  SIZES  ON  APPLICATION. 

WHAT  THE  PUBLIC  PRESS  SAYS  : 


Daily  Mail. — The  troubles  of  the  housekeeper 
will  be  materially  reduced. 

The  Standard. — Householders’  boon.  Electric 


light  at  power  prices. 

Financial  Times. — The  Therol  Heater  threatens 
to  revolutionise  household  procedure. 


The  Gas  World  — WONDERFUL! 


LONDON  SHOWROOMS : 102.  CHARING  CROSS  ROAD.  W.C. 
GLASS  W SHOWROOMS:  WATSON  ft  WHYTE.  18,  WATERLOO  STREET. 


SPAGNOLETTI,  Ltd. 

Sole  Licensees  and  Manufacturers, 

GOLDHAWK  ROAD,  LONDON,  W. 


YULCANITE 


TURNED  & MOULDED 
GOODS  TO  PATTERN. 

RODS,  8HEETS,  AND  TUBES. 


CARSON,  EVANS  & CO. 

3 Fenchurch  St.  Buildings 
LONDON,  E.C. 


EBONITE 


L. 


PRESSURE 

gages. 


Strongly  Made. 
Clearly  Marked. 
Accurate.  . 


CROSBY  STEAM  CAGE  A VALVE  CO., 

C 147,  Queen  Victor.,  Street.  LONDON.  E.C.  ^ 
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D.  & S.  | 

NEW  PATENT  EASY  WIRING 
STRONG  IRON  FITTINGS. 


WITH 
8 INCH 
OR  12  INCH 
REFLECTORS. 


SECTIONAL  ELEVATION. 


SEND  FOR  LIST  No.  91 


ADVANTAGES 

Quickly  and  easily  wired  up. 

Very  safe  when  wired.  No  bends 
in  wires  round  sharp  corners. 

Components  few  and  simple,  saving 
money. 

Lampholder  parts  renewable  from  any 
ordinary  stock. 


PENDANTS  OR 
BRACKETS 
FOR  CARBON  OR 
METALLIC  LAMPS. 


VIEW  OF  LAMP-HOLDER. 


DORMAN  & SMITH, 

ORDSAL  ELECTRICAL  WORKS , SALFORD , MANCHESTER . 


LONDON:  17,  Victoria  Street,  Westminster,  S.W. 
GLASGOW  : 108a,  St.  Vincent  Street. 
BIRMINGHAM:  Council  Chambers.  Colmore  Row. 


NEWCASTLE-ON-TYNE  : 1,  Hlgham  Place. 
ROTTERDAM  : 3,  Nleuwlands. 

SYDNEY,  N.S.W.  : 163,  Clarence  Street. 


' A»0  il°i 

UNIVERSAL  t-9/ir/ 
◄ ELECTRICAL  MFC. CO. ► 

^Oa.  QUEENS  ROAD.PECKHAM  cv^ 
’/>  ^ c,  LONDON, SE. 

?c»Cs  4«o"— x*° V- 


DANIELS’  PATENT  GAS  PLANTS. 

Preaaure  and  Suction.  Large  autabera  working* 

Simple.  Reliable,  Blilclent.  Economical. 

DANIELS’  HIGH-SPEED  PUMPS. 

With  Qatermutb  Patent  Spring  Valrea. 

DANIELS’  GAS  ENGINES. 

T.  H.  * J.  DANIELS,  Ltd.,  Cllnvl.  tTtOtlO.  Ed- 


(Bhonxtc. 


vulcanite:  works: 

Dr.  Heinr.  Traun 

& SONS. 

Formerly  HARBURG  INDIA-RUBBER  O.  CO., 
Large  Stock  kept  cf  London  Warehotue  t f.  WINTER,  9,  Redorose  St.,  I.C. 

Sheets,  Rods,  Tubes, 

Accumulator  Boxes, 

Ac. 

Talcf  rama  : 

" Tnalontlv 


Manufacturer  or  

mutators,  Cord  Grips  BushlttQ  Pieces,  Well  Pluge,  Pueh  Buttone,  *o. 

Turner  In  

Ivory,  Bone,  Hardwood,  So.,  for  Eleotrloal  Industries. 

H9  Pritchett  Street. 
BIRMINGHAM. 


J.  RICHARDSON. 
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Joints 

cannot  leak  I! 
made  with 

TAYLOR’S 

PATENT 

CORRUGATED 


METALLIC 
PACKING. 

• • • 

IHAOE  OF  AHY 
SIZE  OR  SHAPE. 

• • • 

Orders  despatched 
by  return  of  post. 

London  Addrott : 
Blllltar  Route. 
Blllltor  Stroat, 
London,  E.C 


The  Vulcan  Boiler 

AND  GENERAL  INSURANCE  CO.,  LTD. 

Established  1859.  The  ORIOINAL  Boiler  Insurance  Company. 

Head  Office : 67,  KING  STREET,  MANCHESTER. 

INSURANCE  and  INSPECTION  ot 

BOILERS  EoonomiserB,  Steam  Pipes,  Superheaters,  Kiera, 

■ — — . * Oeoouduns  and  Lifts  and  Holsts, 


ENGINES  (Steam,  Qas  or  Oil). 


GAS  PRODUCER  Plant. 


ELECTRICAL  Machinery." 

INSPECTORS  than  any  other 

- ■ • to 


EMPLOYS  MANY  MORE  , 

oompany,  and  oan  therefore  more  olosely  oonsult  the  oonvenlenoe  01  clients 

OVER  60,000  BOILERS  AND  ENGINES  UNDER  SUPERVISION. 

CONSULTING  ENGINEERING. 

in  OTHEB  INSURANCES  LRBANaBO. 
i.  F.  L.  CROSLAND,  M.Inst.C.B.,  M.l.Mech.B.,  M.I.B.B.,  ChloLBnglnoer. 
JAMES  M.  DALE,  Secretary. 

APPLICATIONS  FOR  AGENCIES  INVITED. 

PUBLISHING  DEPARTMENT:  „ , ...... 

Vulcan  Journal.  (Issued  Monthly.)  Prepared  exclusively  in  the 
.ntercsts  of  Users  of  Power  and  Machinery.  Subsoription  for  the 
United  Kingdom  6s.,  post  free,  yearly. 

Cara  and  Manauemeot  ol  Electrical  Machinery.  Prioe  ls.net; 
Is.  2d.  post  free. 


ELECTRIC  WIRE  CASINGS 

BLOCKS.  CLEATS.  BOARDS  for  SWITCHES, 
la  stock  and  made  to  any  design. 
ACCUMULATOR  CASES,  BATTERY  BOXES, 
made  to  order  on  shortest  notice. 


J.  F.  & G.  HARRIS, 

mber  Merchant a A Moulding  Manufacturers, 

18  (SB  E,  WILSOH  STREET,  FIHSBUHY,  E.C  \ Telejhone 

LB,  1 107-8-9,  Snows  Fields,  Newcomen  8t.,  Boro,  8.B.  ) No.  1168, 
Ni  (Palmer  Rd.,  Green  fit.,  BETHNAL  GREEN,  N.B.J  London  Wall 


CONDENSERS 

(ELECTRICAL) 

THE  TELEGRAPH  CONDENSER  CO., 

175a,  PECKHAM  PARK  ROAD,  S.E. 

Tel.-.  Hop  7397. 


>♦♦♦< 


■♦♦♦ 


ILLUMINATING  CLOTH. 

PARTICULARS  AND  LISTS  ON  APPLICATION. 

BONNELLA  & SON,  Ltd.,  58  & GO,  Mortimer  St.,  LONDON,  W. 

Manufacturing  Electricians,  Ivory.  Bone.  Horn,  Eboolte  C Wood  Turners. 


For  DINING  TABLE  LIGHTING 

USE  THE  PATENT 
No  Loose  Flexible  Wire.  No  Cutting  Table  or  Cloth. 

ID.  H 


I 

i 


*♦♦♦* 

B 


♦♦♦♦ 
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misfeack 

Electric  Ligkt 

Metallic  Filament  Lamps. 


WF*  The  Reputation  of  the  Electrician 

GOES  WITH  THE  GOODS  HE  SELLS  AND  RECOMMENDS. 


Reputations  have  been  lost  with  Electric  Lamps,  but  there  is  no  risk 
with  Welsbach  Lamps,  stamped  with  the  Registered  Trade  Mark“AUR,” 
which  have  proved  themselves  second  to  none  in  light  giving  quality,  and  in 
maintaining  a high  efficiency  after  long  use. 

Welsbach  Lamps  have  earned  the  reputation  of  being  the  strongest  and 
most  easily  handled  lamp  on  the  market,  and  passed  the  householders’  crowning 
test  of  the  “ lowest  consumption.” 

The  good  name  of  the  Electrical  Contractor  is  therefore  safe  when  he 
recommends  Welsbach  Lamps. 

Helps  lo  advertising  and  trading  assistance  is  given  by  the  Welsbach  Company  to  Retailers.  Write  for  full  particulars  to 

THE  ELECTRIC  LIGHTING  SECTION, 

The  Welsbach  Incandescent  Gas  LigHt  Co.,  Limited, 
Welsbach  House,  Kings  Cross,  London,  W.C. 

Telegrams  and  Cables:  “Welsbach,  London."  Telephone:  2410  North  (4  lines). 
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1910 


1800 


1 he  quality,  accuracy  and  reliability  ot  our 
world-famous  Electrical  Instruments  of  every 
description,  will  uphold  in  1910  and  future 
years  the  reputation  we  have  earned  in  the 
past,  and  of  which  we  are  justly  proud. 

Write  for  Catalogues,  Bound  or  In  Sections. 


EHjoar  brothers 

Cent  uryWor  k>s. 

TE.WISHAH,  LONDOM&e. 

f >1  / r.s  >1  rrl  tAnrt) 


ESTABLISHED  1800 


ELECTRIC  CLOCKS 


FOR 

HOUSE 

or 

TOWER. 


PRICES 
LOW . 


NO 

WINDING . 


ANY 

NUMBER 
OF  CLOCKS 
DRIVEN 

SIMULTANEOUSLY 


ACCURATE 

AND 

UNIFORM 

TIME. 


Send  for 
Cata/oguo  B 5 
(free)w 


GENT  & CO.. 


■ -m  Patentees  and  Makers , . E|/>cotFD 

LTD«9  FARADAY  WORKS,  Ltlf>t»  I tK» 


sr~r: 


And  an,  Upper  Th.mei  Street.  London,  E.C 


THE  AND ER STON  FOUNDRY  CO.,  LTD.. 


GLASGOW, 

And  at  MK)DLE8BflOUGH. 
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‘WANDSWORTH 


TWO-WAY  FLIT  SWITCH  WITH  OFF  POSITION 


IMPORTANT.  — None  of  our  Switch  Movements  work  upon 
the  Insulation,  thereby  avoiding  a recognised  weakness. 


VERTICAL 
CIS 

ENGINES. 
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FOR 


ILLUMINATIONS 

use  “Glowire”  Strip 
with  “Handy”  Lamps 
on  Sale  or  Hire. 


Tin  “C.G. 

FILAMENT 


(French  Edison)* 

DAILY  OUTPUT  30,000  LAMPS. 

1 watt  per  candle. 

2—250  volts,  2—500  C.P. 

All  standard  voltages  stocked. 

Guaranteed  the  Best  Lamp  for  Life  and 
Upkeep  of  Candle-power. 

Liberal  Discount. 


Lamps  supplied 
varnished  or  fitted 
with  our 
(Proo.)  Patent  Japanese  Tulips 
in  all  colours. 

Write  for  sample  tulip. 


Price  1/10  per  doz. 
subject. 


For  temporary 
wiring, 

stock  “Handy”  Lamps 
and 

Paper  Fasteners. 

Special  Waterproof 
covers  supplied  with 
“ Glowire  ” 
for  outdoor  use. 


FESTOOINS. 


With  festoons  made  with  “Handy"  lamps 
you  have  No  Waste.  No  Special  Stock, 


No  Holders,  and  the  lamps  can  be  used  afterwards  in  ordinary 

L . 1 U.jj  Post  os  yoor  flexible  and  we  will  connect  on  to  It  any  number  of  "HANDY"  lamps  ordered. 

Dayonet  noiuers.  Hq  charge  for  connecting  on  lamps. 
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‘POPE* 

IETALUC  FILAMENT 


16  to  260  Volts. 


100  v.(  16  c.p. 
FULL  SIZE. 


DELIVERY: 

STANDARD  VOLTAGES  & CANDLE  POWERS 
FROM  STOCK. 

LIBERAL  TRADE  DISCOUNTS* 

POPE’S  ELECTRIC  LAMP  Co.,  Ltd. 

Hythe  Road.  Wlllesden,  LONDON,  N.W. 


ONE 


OF 


OUR 


NEW 
SIGNS. 


THE  SUN 

ELECTRICAL  CO., 


Limited, 


now  in 


THE  PRESS.  (ask  for  02.) 


118-120, 

Charing  Cross  Rd., 
London,  W.C. 


Telegrams:  “ Siscahilik,  London. ” 
Telephone:  2291  and  2922  Gcrrard. 
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Telephone : Telegrame; 

4315,  LONDON  WALL.  TM  P "CRYOLITE,  LONDON." 

(Three  Lines).  ■ ■ III  ha  a a 

BRITISH  ALUMINIUM  CO., 

LIMITED, 

Makers  of 

ALUMINIUM 

INGOTS,  BILLETS,  RODS,  WIRE, 
CABLE,  SHEETS,  BUS-BARS, 
TUBES,  SECTIONS,  BEADING 
AND  POWDER.  SHEETS  FOR  CAR 
CEILINGS,  PANELS,  &c. 
ALUMINIUM  POWDER  FOR  PAINT. 
STANDARD  ALUMINIUM  ALLOYS 
FOR  CASTINGS. 


ALL  COMMUNICATIONS  TO 

" * 

’ 

Head  Office : 

109,  QUEEN  VICTORIA  ST.,  LONDON,  E.C. 

WORKS: 

KINLOCHLEVEN,  ARGYLLSHIRE,  N.B.  MILTON,  STAFFORDSHIRE. 

FOYERS,  LOCHNESS,  N.B.  LARNE  HARBOUR. 

STANGFJORD  NORWAY.  GREENOCK,  N.B. 


The  LATEST  in, 

CONDUIT  SADDLES 
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rldS  ELECTRICAL 


For  SURFACE  WORK 

IN 

DAMP  or  UNEVEN 
SITUATIONS. 


REVIEW. 
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o. 

PRICES  and 
FULL  PARTICULARS 

FROM 

•The  Conduit  Makers. 


On  Ndm/ra/ty  end 
War  O^icc  /as/s 


E5TB°  I860. 


UCiNOQCflR. 


S/MPLE 
EFF€CT/d€  & R€L/PBL£ 


Worm  R® 

a/,0  m HIDE  PINI0N5 


oo^CUT  GEAR 


lelegrams; 
"GEARING” 


PHONE  N? 
SO. 


METALLIC  SEAMLESS  TUBE  CO. 

LIMITED 

c Dept.)  Wiggill  street,  BIRMINGHAM. 


LARGEST 

MAKCRS 


opn//o  B&OIVSZ  & SONS, Ltd 
HUDD€R.SFI€LD. 


British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd., 


Telephone : — 
6340  HOLBORN. 


Telegraphlo  Address 

“ERICSSON,  LONDON." 


BYRON  HOUSE,  82  to  85,  Fleet  Street,  E.C. 


SPECIALITY  s 


MMAWWWVWMM/mt 


TELEPHONE  INSTRUMENTS  for 
MAGNETO  AND  BATTERY  RINGING. 


Works:  Beeston,  nr.  Nottingham. 


MANUFACTURERS  TO  THE  TRADE 

of  CABINET,  PRESS,  & AUTOMATIC  WORK. 


[REID  BROTHERS 

Electrical  and  Telegraph  Engineers  and  Contractors, 

MAINS  fir  ion  LIGHTIIG 


POWER,  TRACTION,  & 

- COMPLETE  INSTALLATIONS  OF 

PNEUMATIC  TUBES 

^^^^grame^—^BUPRA^LONDOs/^  Telephone  No,  lD.XO  Q««|t»!, 


OVERHEAD 

Cn.nct 

v UNDERGROUND. 


FOR  TRANSMISSION  OF  PAPERS,  &o„ 

12,  WHARF  ROAD,  LONDON.  W. 
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PIPE  VENTILATED  MOTORS. 


TOTALLY  ENCLOSED. 


'!  ij- 


FOR  WET  AND  DUSTY 
SITUATIONS 


Combining  the  Advantages  of  a 
Totally-Enclosed  Motor  with 
the  Output  and  Price  of 
a Semi-Enclosed 
Motor. 


ELECTROMOTORS  Ltd., 

OPENSHAW,  MANCHESTER. 

Telegrams:  “ Magnet,  Manchester.”  Code,  A.B.C.  5th  Edition. 

LONDON  OFFICE  : 35,  Queen  Victoria  Street,  E.C. 

HOLLAND  ..  ..  Q.  W.  B.  GIBSON.  55.  Stadhouderspleln, 

The  Hazue. 

NEW  ZEALAND  JAS.  J.  NIVEN  & CO.,  Napier  and  Branches. 

AUSTRALIA  ..  ..  T.  K.  STEANES.  Pitt  Street,  Sydney. 

TRANSVAAL  ..  ..  RBATH  & CO..  Norwich  Union  Bulldinzs 

Johannesburg. 

AROENTINA  . . ..  ANOEL  JWUZZIO  & HIJOS.  Rosario. 

GLASGOW  ..  ••  68.  Gordon  Street. 

YORKSHIRE  ..  Ashfleld,  Myddelton.  Ilkley. 

LIVERPOOL  ..  ..  121,  High  Street.  Wavertree. 

BIRMINGHAM  ..  109.  Colmore  Row. 

BELFAST  ..  ..  38.  Arthur  Street. 
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Stiffs  Stoneware  Insulators 

For  Telegraph,  Telephone,  Electric  Ughl  and  Electric  Traction  Work. 

CREAM-GLAZED  STONEWARE  CABLE  BRIDGES, 

FUSE  HANDLES,  CLEATS,  LEADING-IN  TUBES, 

POROUS  CELLS,  BATTERY  JARS,  & all  kinds  of  ELECTRICAL  POTTERY. 


James  Stiff  & Sons, 


London  Pottery,  Telephone: 

LAMBETH,  LONDON,  S.E.  hop  got. 


RAILWAY  SIGNALS  AND  SAFETY  APPLIANCES. 


SAXBY  A FARMED.  It. 


Railway  Signal  Contractors,  53,  Victoria  Street,  WESTMINSTER,  LONDON,  S.W, 

Works:  CHIPPENHAM,  WILTS. 

Manufacturers  of  Railway  Signals,  Cabins,  Interlocking  Levers,  Block  Instruments,  and  Signal  Work 
'f  of  every  description,  Electrical  and  Mechanical. 

Telegraphic  Address  : “ Signalmen,  London.”  Telephone  No.  285  Westminsxeh. 


THE  STUDENT’S  GUIDE  TO  KNO W LEDGE.  —Chap.  XII. 

POWER  FACTOR  INDICATORS 


Portable  Pattern. 


(PHASEMETERS). 


These  instruments  are  distin- 
guished from  others  in  that  the 
indications  are  Independent 
of  variations  in  voltage,  fre- 
quency or  wavedorm. 
They  are  supplied  for  use  either 
on  single  or  polyphase 
circuits,  balanced  or 
unbalanced  loads. 
The  unbalanced  polyphase  in- 
strument is  unique,  since  in 
addition  to  the  instrument  indi- 
cating the  average  power  factor 
of  the  circuit,  it  can  be 
arranged  to  Indicate 
the  power  factor  of 
each  phase  separately 


Switchboard  Pattern. 


FULL  PARTICULARS  IN  CATALOGUE  SHEET  No - 23. 

£-V£Sltf% 

AND  UO.'L-m, 

87,  Victoria  Street,  WESTMINSTER,  S.W.  Collindale  Works,  HENDON,  N.W. 


Weston  Instruments 


Tale  grams  “Pivoted  London,”  Telephone  No,  2029  Holborn, 


Supplied  Direct  from  our 
London  Office 
and  laboratory  at 
Audrey  House,  Ely  Place, 
Holborn,  E.C. 


Weston  Electrical  Instrument  Go. 
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LAMP 


The  Sensation  of  1909-10 
Lighting  Season 


Subject  to  Liberal  Discounts 


BHF 

. 

mm 
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JOSEPH  SANKEY  k SONS,  LTD., 


Telegrams:  “SANKEY,  BILSTON.’ 


Code  : LIEBER’S. 


ALBERT  ST.  WORKS, 
BILSTON,  STAFFS. 

Telephone  : 5 BILSTON. 


Representative  ROBERT  JENKINS,  88,  Bishopsgate  Street  Within,  LONDON,  E.C. 

Telegrams  Permeable, "Lon don.”  Telephone  :}8205^Centkal. 


Manufacturers 


iot 


PIA 


MAKERS  OJ- 


STALLOY 

(PATENT) 

LOW  HYSTERESIS.  LOW  EDDIES.  HIGH  RESISTANCE. 


ANY  SIZE 
OR  TYPE. 

PERFECT  ACCURACY. 
HIGH  PERMEABILITY. 
LOW  HYSTERESIS. 
PROMPT  DELIVERIES. 


Registered  Trade  Marks 


SHEETS  AND 
STAMPINGS 

OF  ALL 

DESCRIPTIONS 

for 

DYNAMOS,  MOTORS, 
TRANSFORMERS,  Ac., 

and  for 

ELECTRICAL  WORK 
GENERALLY. 


All  Sheets  and  Stampings  supplied  Plain,  or  Insulated  with  Paper,  Varnish,  or  our  PA  TENT  ‘ I NS  U LINE  * CO  A TING. 


APPLIED 

MAGNETISM 


BY 


J.  A.  KINGDON,  B.A. 

FORMERLY  MATH.  SCHOL.  PEMB.  COLL.,  OX  ON. 

75  Illustrations.  7 Tables. 


Post 


Free. 


CONTENTS  : 

Chap.  I.,  General  Principles  of  Magnetism;  Chap.  II., 
The  Electro-magnetic  Units  ; Chap.  III.,  Magnetomotive 
Force  of  Current;  Chap.  IV.,  Magnetic  Traction  ; Chap.  V., 
Generation  of  Electromotive  Force;  Chap.,  VI.  Qualitative 
Magnetism;  Chap.  VII.,  The  Alternator;  Chap.  VIII.,  The 
Dynamo;  Chap.  IX.,  Magnotsand  Magnetic  Leakage  ; Chap. 
X.,  ( om  mutator  a and  Collectors  ; Chap.  XL,  Hysteresis  and 
Heating  of  Armatures;  Chap.  XII.,  Alternating  Magnetic 
Flux ; Chap.  XIII.,  Electromotors;  Chap.  XIV.,  Polyphase 
Currents  and  Rotary  Fields;  Chap.  XV.,  Magnetic 
Measurements : < hap.  XVI.,  Calculations  in  Inch  Measures. 
Appendices.  1.,  Dimensions  of  Fundamental » Derived  and 
Electro  magnetic  Units  ; II.,  Symbols  and  Formula*.  Index. 

H.  ALABASTER,  GATEHOUSE  & CO., 

4,  LUDGATE  HILL.  LONDON.  E.C. 


JUST  PUBLISHED. 


Cloth,  0/a  net,  Illustrated . 


STORAGE  BATTERIES 

Their  Theory,  Construction  and  Use. 


BY 


A.  E.  WATSON,  E.E.,  Ph.D. 


CONTENTS  : 


Chapter  I. 

II. 

..  HI, 
„ IV. 

„ v. 

„ VI. 
„ VII. 
„ VIII. 
„ IX. 
X. 

..  XI. 
„ XII. 
„ XIII. 
XIV. 


Storage  Batteries — What  are  they  P 
History  of  Plants  and  Faure  Types  of  Plates. 
Action  of  the  Lead  Storage  Battery. 
Construction  of  the  Plates. 

,How  to  make  a Storage  Battery. 

Setting  up  a Storage  Battery. 

Switchboard  Arrangements. 

Boosters. 

The  Cadmium  Test. 

Diseases  and  Remedies  of  Storage  Batteries. 
Efficiency  of  Storage  Batteries. 

Other  Types  of  Storage  Batteries. 
Commercial  Makes  of  Storage  Batteries. 
Typical  Storage  Battery  Installations. 

Index. 


LONDON  : 

H.  ALABASTER,  GATEHOUSE  & CO., 

4,  Ludgate  Hill,  E.C. 


J 
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Electric  Installations. 
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High  Voltage 

f.B. 

Knife  Switch 

on  Enamelled  Slate. 


Made  50  Amperes 
and  upwards. 


Designers  and  y 
Makers  of  all  kinds  of 


Your  Enquiries 
are 

Solicited. 


Fittings  tor 

Electric  Light. 

o 

28,  West  Campbell  St.,  GLASGOW. 

Warwick  Works.  Birmingham.  90.  Charing  Cross  Road.  London.  W.C. 


Specialists 


Electrical  Machinery 


Ships  and  Shipyards. 


“ NOTES  OH  ELECTRIC  MOTORS." 

Vnd  Edition . 

This  useful  Booklet  will  be  Bent,  post 
free,  to  Managers,  Engineers,  and 
other  bona  fids  users  of  Machinery, 


Electric  Lift  Gears. 


Switch-in-Cage  or  Automatic  Push-Button  Control. 


Laurence,  Scott  &CS. 

Norwich. 

Telegrams:  “ Gothic,  Norwich,” 

A.H.C.  Code,  4th  fc  Sth  Editions. 

Engineering  Code,  2nd  Edition. 

Telephone  No.  246, 


36^ 
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THE  IMEW  YEAR. 

During-  the  year  1910  the  “ GLOBE-SANTONI  ” 

STANDARD,  PERL  and  LUXRAE  FLAME 
ARC  LAMP5  will  be  more  in  demand  than  ever. 

Wh}  ? Because  they  fulfil  every  requirement, 
and  combine 

EFFICIENCY  with  ECONOMY. 

BRILLIANCY  with  STEADINESS. 

Write  for  Catalogue  K 11  to  our  Head  Offices  i 

11»  FARRIIMGDON  avenue. 

LONDON,  E.C. 

Works : Holloway, 


Telephone ; 
CENTRAL  4774. 


J.c.P.  28 
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CUTTING’S 

Electric 

Motors 


i to  50  H.P. 


VIEW  IN  OUR  STAMFORD  WORKS. 


London  Office  and  Showroom  : 

119,  CLERKENWELL  ROAD.  E.C. 

Telephone : 10025  Central. 

Telegrams : “ Cuttingly,  London.’ 


Cutting  Bros.,  Ltd., 

Dynamo  and  Motor  Manufacturers, 

PARK  WORKS,  STAMFORD. 

Telephone : 12  Stamford. 
Telegrams:  “Cutting,  Stamford." 


5lb.  Flat  Iron. 

No.  582.  250  watts.  1216. 


'ECLIPSE 

Electric 

Heating  and  Cooking 
Apparatus. 


All  “ Eclipse  Apparatus  is 
guaranteed  for  1 2 months. 
Highly  efficient,  and  effective. 
Prices  reasonable. 


No.  412.  / 000  walls. 

Complete  with  lamps. 

50/- 


Catalogues  on  Application, 


The  Electric  6 Ordnance  Accessories  Co.,  Ltd., 

Birmingham. 


LONDON  : For  Export  .nd  Electric  Motor  Bu.ineu,  28.  Victori.  Street, 
Weil  mi  niter,  S.W. 

LONDON  DISTRICT : Baxter  4c  Caunter,  86.  Charing  Crott  Road,  W.C. 
MANCHESTER:  196.  Deaiugate. 

GLASGOW  : J.  4c  A.  Anderson  231,  St.  Vincent  Street. 
NEWCASTLE-ON-TYNE  : J.  W.  Morley.  Coruett  Chamber.,  Pilgrim  St. 
NEWPORT  (Mon.)  : C.  R.  Hough,  23.  Woodland  Park. 

BELFAST:  J.  Whaley.  7 North  Street. 


SYDNEY  (N.S.W.) : J.  Bryden  Brown,  Lux  Chamber.,  16.  Pitt  Street. 

NEW  ZEALAND:  C.A.  Hamlin  4c  Co.,  Hobwm  Building.,  Shortland  St.,  Auckland. 
BOMBAY  : H.  L.  Rochat,  Churchgatc  Street. 

COLOMBO  : J.  Brown  4c  Ccl,  Lid,  Chatham  Street. 

JAPAN  : Hirano  4e  Co..  15,  T.ukiji,  Sancbome,  Tokyo 
SHANGHAI  : W.  Klcxe  4c  Co. 

SMYRNA  MYTILENE.  TURKEY-IN-AS1A  : Gregoriade.  Bro.. 

GENOA  : Ing.  Ghirardi  and  Sacuto,  Via  Ponte  Reale  2-1  7b. 
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Ml 


E MENS] 


PLUG  CAP. 


INDICATOR. 


CARTRIDGE. 


GAUGE  RING. 


M 282 


Normal  appearanoe.  Fuse  blown. 


“ZED”  FUSE  SYSTEM. 

In  introducing  “ Zed  ” fuses,  the  aim  is  to  put  forward  a system 
of  fusing  which  is  really  adequate  for  the  duty  of  protecting  wiring 
and  apparatus  from  dangerous  overloads.  The  old-fashioned  types 
of  fuse  used  for  installation  work  are,  in  many  ways,  the  most  unsafe 
parts  of  the  whole  circuit,  because  what  are  really  the  safety-valves 
of  the  system  are  the  parts  most  easily  tampered  with  and  rendered 
useless  by  persons  ignorant  of  their  real  purpose.  The  mere  fact  that 
a cover  is  missing,  or  the  door  of  a box  has  been  left  open,  may  easily 
lead  to  an  accident  by  fire  or  shock. 

There  are  three  principal  tests  by  which  a fuse  should  stand  or 
fall,  namely,  safety,  reliability  and  convenience.  Any  type  of  open- wire 
fuse  is  lacking  in  all  these  qualities.  Their  want  of  safety  is  chiefly 
due  to  the  exposure  of  the  fuse  metal  and  terminals,  so  that  shock  is 
difficult  to  avoid,  and  molten  fuse  wire  may  be  thrown  in  every  direction. 
There  is  nothing  to  prevent  a heavy  piece  of  wire  being  inserted,  and 
the  purpose  of  the  fuse  thus  absolutely  annulled.  It  is  no  exaggeration 
to  say  that,  when  so  treated,  a fuse  becomes  a source  of  danger  instead 
of  acting  as  a protection.  The  uncertainty  in  aotion  of  open-wire  fuses 
is  well  known,  and  is  accentuated  in  practice  by  oxidation,  bad  terminal 
contact,  and  the  multiplicity  of  designs  of  holder. 

The  design  of  “Zsd”  fuses  has  been  built  up  step-by-step  towards 
the  elimination  of  the  faults  briefly  indicated  above  ; at  the  same  time, 
several  features  not  hitherto  obtainable  have  been  introduced.  A 
complete  “ Zed  ” fuse  fitting  consists  of  Base,  Cover,  Gauge-ring, 
Cartridge  and  Cartridge  Holder  or  Plug  Cap.  Onoe  the  fitting  is  in 
place,  however,  the  cartridge  is  the  only  part  to  be  replaced,  and  this  is 
effeoted  in  a few  seconds  .without  any  kind  of  tool.  Replacement  is 
simple  and  quick,  but  perfect  oontaot  is  secured  between  the  tinned 
surfaces. 

The  Base  and  other  porcelain  parts  are  vitreous,  and  always  give  a 
good  insulation  test.  The  Cover  encloses  all  live  parts,  and  when  it  is 
in  place  a shock  cannot  be  received  accidentally.  Whether  for  front  or 
back  connection,  the  fitting  is  a complete  unit  without  any  loose  parts. 

The  Gauge-ring  prevents  the  insertion  of  too  heavy  a cartridge, 
and  places  the  control  of  the  ourrent  for  which  the  fitting  is  fused  in 
the  hands  of  a skilled  man  only.  Each  Gauge-ring  has  a distinctive 
colour  corresponding  to  the  normal  current  of  its  cartridge,  and  is,  in 
addition,  clearly  stamped  with  the  current  and  voltage.  A watch  spring 
contact  at  the  bottom  of  the  Gauge-ring  ensures  good  oontact  even 
under  vibration. 

The  Cartridge  is,  of  oourse,  the  pivot  of  the  whole  system,  and  is 
the  product  of  long  experience,  careful  experimenting  and  systematic 
manufacture. 

“ZED”  CARTRIDGES 

are 

Unbreakable, 

Compact, 

Short-Circuit  Proof, 

Clearly  Marked, 
Tested. 

The  Indicator  is,  perhaps,  one  of  the  most  useful  details  ; it  consists 
of  a ooloured  metal  diso  in  the  centre  of  the  Cartridge  Cap.  When  the 
fuse  blows,  the  diso  is  ejected  and  falls  in  front  of  the  glass  window  in 
the  top  of  the  Plug  Cap.  Throughout  the  whole  range  of  cartridges, 
the  indicator  diso  is  of  a distinctive  colour,  according  to  its  ourrent 
oapaoity. 

The  combination  of  the  indicator  and  the  distinctive  colouring 
makes  it  possible  to  leave  replacement  in  the  hands  of  a totally  unskilled 
person. 

The  Plug  Cap  is  of  poroelain,  with  a glass  window  at  the  top  for 
viewing  the  Indicator.  When  replacing  a cartridge,  push  the  new 
cartridge  into  the  plug  cap  as  far  as  it  will  go,  then  screw  cartridge 
and  plug  cap  firmly  into  the  fitting. 

Price  List  6e,  with  Descriptive  Pamphlet, 
on  application  to  our  Supplies  Department. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

SUPPL1E8  DEPARTMENT  & STORES:  39,  UPPER  THAMES  STREET,  LONDON,  E.C. 


Telephone:  London  Wall  6520. 


Telegrams:  “Slemotor,  London.” 
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THE  “ELECTRICAL  REVIEW” 

CHEAP  PREPAID  ADVERTISEMENTS 

Relating  to  Situations  Vacant,  Situations  Wanted,  Businesses  Wanted,  Businesses  for  Sale,  Patents  for  Sale, 
Specific  Articles  of  any  Kind  Wanted,  or  for  Sale  or  Exchange,  are  Inserted  at  the  rate  of  ONE  PENNY 
Per  Word  (minimum  Is.)  Box  Number  and  "Electrical  Review  ’’  Address  count  as  Seven  Words. 

Throe  Consecutive  Insertions  for  the  Price  of  Two , if  ordered  and  prepaid  with 

first  insertion . 

LATEST  TIME  FOR  RECEIVING  9.30  a.m.  THURSDAYS. 


Where  Advertisements  arc  to  ha  answered  to  a given  Number  at  the  “Electrical  Review"  Office,  applications  for  Names 
and  Addresses  of  the  Advertisers  will  be  entirely  disregarded,  and  Letters  giving  Incorrect  Box  Numbers  will  be  destroyed. 

*,*  The  Scale  does  not  apply  to  Trade  Advertisements,  terms  for  which  can  be  had  on  application  to  4,  Ludgate  Hill,  London,  E.C. 

OFFICIAL  NOTICES,  &c.,  Is.  per  Line  in  Column. 

The  ELECTRICAL  REVIEW  is  the  recognised  medium  of  the  Electrical  Trades,  and  has 
by  far  the  LARGEST  CIRCULATION  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


=^_  I 


Unless  otherwise  instructed,  ALL  LETTERS  received  in  answer  to  Advertisements  with  a Box  number 
ARE  FORWARDED  NIGHTLY.  Postages  incurred  are  charged  at  cost. 


] 
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THE  UNIVERSAL 
ELECTRICAL  DIRECTORY 

1910  Edition , 

TO  APPEAR  IN  JANUARY, 


VALUERS 

and  AUCTIONEERS  of 

Electrical  WorKs,  Plant  and  StocK. 

WHEATLEY  KIRK,  PRICE  & CO. 

(Established  1850). 

46,  Yatling  Street,  16,  Albert  Square, 

London,  E.C.  Manchester. 

26,  Colllngwood  Street,  Newcastle-on-Tyne. 


EDUCATIONAL  NOTICES. 

Latest  time  for  receiving  0.30  a.m.  Thursday. 


THE  BRITISH  CORRESPONDENCE  SCHOOL  OF 
ELECTRICAL  ENGINEERING. 

Out.  B.,  18,  m AIDER  LABE,  8TB A HO,  L0H00H,  W.0. 

Send  TO-DAY  for  Syllabus  of  Home  Tuition.  6189 


Will  contain  a carefully  prepared  list 
of  Makers,  Sellers  and  Buyers  of 
Electrical  Apparatus.  Manufacturers 
and  Contractors  will  find  most  useful 
particulars  in  the  Lists  of  Electricity 
Works  in  the  United  Kingdom, 
British  Colonies  and  some  other 
countries.  The  Geographical  Sec- 
tion is  indispensable  for  travellers. 
Financial  particulars  regarding  British 
Limited  Liability  Companies  are  given, 
and  Telegraphic  Addresses,  Codesand 
Telephone  Numbers  are  included. 


BATTERSEA  POLYTECHNIC,  S.W. 

Principal  S.  G.  RAWSON.  D.Sc. 

EVENING  CLASSES  RE-OPEN  JANUARY  10th. 

ELECTRICAL  ENGINEERING. 

Head  of  Department:  A.  W.  Ashton,  M.Sc. 

The  FOLLOWING  SPECIAL  EVENING  COURSES  are 
being  held  : — 

ALTERNATING  CURRENTS. 

ELECTRIC  TRACTION. 

DESIGN  OF  ALTERNATING  CURRENT 
MACHINERY. 

HIGH  TENSION  TRANSMISSION. 

For  Prospectus  avd  Full  Particulars  apply  to  The  Secretary. 

6308 


Order  from- 


H.  ALABASTER,  GATEHOUSE  & CO., 

4,  Ludgata  Hill,  London,  E.C. 


6- 


Cheap  prepaid  Advertisements  are  Inserted  under  thla  heading  at  the  rate 
of  One  Penny  Per  Word  (minimum  it.).  Three  Conteontive  Insertions  for 
the  prioe  oi  two,  ii  ordered  and  prepaid  with  first  Insertion, 


SUCCESS  BOOK.— Are  you  AmbitlouaP  Do  you  wish  to 
Suooeed  ? Why  not  pass  that  Examination  FIRST  Class? 
Write  for  a oopy  to-day.  Delays  are  dangerous.— Correspondence 
College  Co.,  Dept.  G.,  26,  Green  Street,  Cambridge.  6429 


RADIO  or  Wireless  Telegraphy.  Good  positions  can  be 
obtained  in  this  branch  of  the  Telegraph  Service  by  men 
having  electrical  knowledge  (and  willing  to  go  to  sea)  after  a 
comparatively  short  period  of  tuition  at  the  London  Telegraph 
Training  College,  Ltd.— Write  for  Prospectus  and  list  of  recent 
appointments  to  Secretary  (C),  Morse  House,  Earl’s  Court.  6288 


( Continual  on  msti  pays.) 
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SITUATIONS  VACANT.— Continued. 


EDUCATIONAL  NOTICES. — Continued. 


THEBE  is  Money  in  the  Bioscope  business. — Many  are  making 
it.  Why  not  you  P Our  pupils  are  preferred  because  managers 
know  that  our  system  of  teaching  is  practical  and  thorough.  Write 
for  particulars  or  oall  London  Bioscope  School,  12,  St.  Martin’s 
Court,  Charing  Cross  Road,  W.C.,  opposite  the  Hippodrome  and 
Leicester  Square  Tube  Station.  6296 


SITUATIONS  VACANT. 

Latest  time  for  receiving,  ©.30  a.m.  Thursday. 


If  letters  are  net  to  be  delivered  to  certain  firms  or  individuals  (if 
known),  instructions  to  that  effect  should  be  sent  to  the  Manager  of  the 
ELECTRICAL  REVIEW,  who  will  do  his  best  to  carry  out  such  instructions. 
Letters  of  applicants  cannot  in  such  cases  be  returned  to  them,  nor  can 
the  names  of  Advertisers  using  a number  in  any  way  be  disclosed. 


Original  Testimonials  should  never  be  sent. 


NORTHAMPTON  POLYTECHNIC  INSTITUTE,  St.  John  Street,  London,  E.C. 

Department  of  Electrical  Engineering  and  Applied  Physics. 

THE  GOVERNING  BODY  invite  Applications  for  the  post  of  Associate 
Head  of  the  above  Department.  The  Salary  attached  to  the  post  is 
£400  per  annum. 

Further  Particulars  and  forms  of  Application,  which  should  be  returned  to 
the  undersigned  not  later  than  10  a.m.  on  Monday,  10th  January,  1910,  may  be 
obtained  from 

R.  MULL1NEUX  WALMSLEY,  D.Sc., 

Principal.  6207 


FIRST-CLASS  ENGINEERING  REPRESENTATIVE  with 
excellent  connection  in  Consulting  Engineering  Circles, 
Mining,  Railway  and  Industrial  Companies,  &c.,  required  in 
London  District  by  leading  Electrical  Engineering  firm. 

State  experience  and  salary  expected  6326,  Electrical  Review, 
4,  Ludgats  Hill,  London. 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rate 
of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
the  price  of  two,  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 


Where  Advertisements  are  to  be  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Office,  applications  for  names  and 
addresses  of  the  Advertisers  will  be  entirely  disregarded. 

Unless  otnerwise  instructed,  all  letters  received  in  answer  to  advertisements 
with  a boi  number  are  forwarded  nightly.  Postages  incurred  are  charged  at 
cost. 


A TRAVELLER  wanted,  first  week  in  January,  to  push  sale  of 
arc  lamps,  electrical  accessories,  &c.,  on  salary  and  com- 
mission. Must  possess  first-class  connection. — 6304,  Electrical 
Review,  4,  Ludgate  Hill,  London. 


APPLICATIONS  for  Appointments. — I specialise  in  presenta- 
tion of  qualifications,  convincingly.  Get  my  proposition, 
which  has  brought  success  to  others  and  secured  their  cordial 
recommendation. — Herbert  Greatorex,  Hackney,  Matlock.  6222 


APPLICATIONS  for  Appointments. — Is  your  method  effective? 

Let  us  state  your  case.  Many  succeed  our  way.  Numerous 
letters  of  appreciation  received.  Write  immediately. — Premier 
Tvpkwritino  Co.,  Spon  Lane,  West  Bromwioh.  6263 


ARC  Lamp  Trimmer  and  Attendant  required  for  Crompton- 
Pochin  Lamps,  capable  of  all  repairs.  Wages  27s. — Apply, 
with  oopies  of  recent  testimonials  and  stating  ago,  to  Engineer, 
Electricity  Works,  Torquay.  6312 


RAUGHTSMAN  wanted,  with  an  up-to-date  experience  in 
the  mechanical  design  of  n.C.  and  A.c.  motors  and  generators. 
Must  have  had  recent  experience  with  first-class  firm.  Salaiy 
£2  10s.  per  week. — Apply,  stating  age  and  experience,  to  6244, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


DRAUGHTSMAN,  good  mechanical,  one  for  a.c.  generators, 
accustomed  to  turbo  work  preferred  ; also  one  for  traction 
controller  work,  with  a.c.  and  d.c.  stationary  control  experience. 
— Apply,  giving  age,  experience,  references  and  salary  expected,  to 
Messrs.  Dick,  Kerr  & Co.,  Preston.  6336 


DRAUGHTSMAN  wanted  for  switohgear  work;  must  be  a 
careful  man  and  used  to  getting  out  material  sheets. — 
State  age,  qualifications,  references,  and  salary  required  to  A. 
Reyrolle  & Co.,  Ltd.,  Hebburn-on-Tyne.  6303 


ELECTRICAL. —Energetic  Man,  with  workshop,  technical, 
and  office  experience,  required.  Fullest  particulars, 
capabilities,  wages. — 6292,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


ENGINEER  for  Country  House  Plant;  well-up  in  Accumu- 
lators. State  wages,  experience,  and  when  disengaged. — 
6338,  Electrical  Review,  4,  Ludgate  Hill,  London. 


FIRST-Class  Draughtsman  wanted ; one  with  experience  of 
turbo-generators  preferred. — State  age,  experience,  and 
salary  required,  to  6291,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


IMPROVER  wanted,  with  good  theoretical  and  practical  train- 
ing. to  assist  in  works  superintendent’s  office  and  on  switch- 
board. Wages  16s.  to  20s.  per  week,  according  to  training. — 
Apply,  stating  age,  training  &e.,  to  H.  R.  Burnett,  Borough 
Electrical  Engineer,  Barrow-in-Furness.  6298 


JUNIOR  Assistant  wanted  in  Instrument  Test  Room  near 
Manchester.  State  wages  required.  — 6330,  Electrical 
Review,  4,  Ludgate  Hill,  London. 


JUNIOR  Assistant,  with  good  general  technical  knowledge,  able 
to  prepare  working  drawings  of  instruments  and  physioal 
apparata. — 6333,  Electrical  Review,  4,  Ludgate  Hill,  London. 


PREMIUM  Pupil. — A Vaoancy  for  Pupil  to  obtain  experience 
in  all  branches  of  power  and  plant  work. — 6276,  Electrical 
Review,  4,  Ludgate  Hill,  London. 


REPRESENTATIVE  wanted,  by  leading  firm  manufacturing 
all  kinds  of  aro  lamps  and  other  lines.  Territory : South 
East  Counties,  and  South  West  Counties.  Applicants  must  visit 
towns  in  the  district  regularly,  and  be  able  to  show  a satisfactory 
representation  in  the  past. — 6306,  Electrical  Review,  4,  Ludgate 
Hill,  London. 


REQUIRED,  for  London  electrio  supply  company,  Outdoor 
Representive  ; meohanioal  knowledge  essential. — Address, 
stating  age,  experience,  and  salary  required,  to  E.  R.,  o/o  Street’s, 
30,  Cornhill,  London,  E.C.  6294 


SALES  Engineers  required  for  Industrial  Districts.  Applicants 
must  have  had  a good  commercial  and  technical  training, 
have  a good  connection,  and  be  able  to  influence  business  in  their 
districts.  State  age,  experience,  salary  and  commission  required. 
Applications  will  be  treated  in  strict  confidence. — The  Jandos 
Arc  Lamp  and  Electric  Co.,  Ltd.,  Hartham  Road,  Holloway, 
Loadon.  626b 


TRAVELLER  wanted,  for  North  East  Coast,  by  electrio  supplies 
manufacturers.  None  need  apply  who  have  not  had  travelling 
aud  commercial  experience,  and  full  knowledge  of  eleotrio  supplies 
business. — Reply  by  letter,  stating  age,  wage,  and  experience,  to 
6300,  Electrical  Review,  4,  Ludgate  Hill,  London. 


TRAVELLER  wanted,  for  London,  to  sell  aro  lamps,  motors, 
and  switohgear,  must  have  good  connection  with  consulting 
engineers,  central  stations,  eleotrioal  contractors,  and  large  works. 
— Apply,  stating  age,  salary,  and  experience,  to  6299,  Electrical 
Review,  4,  Ludgate  Hill,  London. 
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SITUATIONS  VACANT. — Con  tin  tied. 


SITUATIONS  WANTED. — Continued. 


TRAVELLERS  wanted,  must  have  knowledge  c£  Electric  Lamp 
Trade;  excellent  opening  for  energetic  pushing  men.— Apply 
personally  to  Radicmlamp,  Limited,  78,  Charlotte  Street,  Fitzrcy 
Square,  W.  6307 


ADVERTISER  (26)  desires  position  as  Shift  Engineer,  H.T. 

D.C.  central  station  experience,  steam  and  gas  engines, 
turbines,  boiler  honse,  workshop,  and  technically  trained. — 6202, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


^TTACANCY  occurs  for  Premium  Pupil  in  combined  D.C.  and 
V A.C.  Central  Station.— Apply  Resident  Engineer,  Elec- 
tricity Works,  Scarborough.  6277 


WANTED.  — A capable  man  to  attend  to  breakdowns  on 
lighting  and  power  ; Must  have  good  knowledge  of  motors  ; 
weekly  salary.— 6329,  Electrical  Review,  4,  Ludgate  Hill,  London. 


WANTED,  Man  for  installing,  maintaining  and  repairing 
motors  and  starting  rheostats. — Apply,  stating  age,  ex- 
perience and  wages.— 6316,  Electrical  Review,  4,  Ludgate  Hill, 
Liondon. 


WANTED,  Mechanic  used  to  repairing  Jandus  arc  lamps, 
knowledge  of  winding  preferred. — State  age,  wages,  ex- 
perience.—Apply  by  letter  only  to  "Electrical,”  Frodingham 
Iron  and  Steel  Co.,  Ltd.,  Scunthorpe,  Lines.  6302 


WANTED,  for  private  installation,  a Wireman  used  to  light 
lead-covered  systems  of  wiring  for  light  and  power  for 
about  three  months  job.— Apply  by  letter  only  to  Manager, 
Croxley  Paper  Mills,  Watford,  Herts.  » 6309 


WORKS  Manager,  thoroughly  competent  for  incandescent 
electric  lamps  factory.  Must  be  good  technical  man, 
strict  supervisor,  and  strong  controller. — Reply,  stating  full  par- 
ticulars and  experience,  to  6295,  Electrical  review,  -a,  Ludgate 
Hill,  London. 


■^TOUNG  German  Engineer,  mechanical  and  electrical,  with 
1 German  technical  training  and  practical  experience,  required 
to  temporarily  assist  English  Engineer  in  Translation  and  Com- 
pilation of  Engineering  Tables,  Ac.,  for  publication  in  Germany. 
Must  speak  and  read  technical  English  fluently,  and  must  be  able 
to  write  grammatical  German,  and  work  without  close  supervision. 
Write  (in  English),  stating  full  particulars  of  training  and  experi- 
ence, age,  remuneration  required,  Ac.  Applicant  must  be  well 
acquainted  with  German  technical  literature. — Reply,  by  letter 
only,  to  J.  W.,  care  of  Watson’s  Advertising  Agency,  6,  Bouverie 
Street,  E.C.  6293 


H letters  are  not  to  be  delivered  to  certain  firms  or  individuals  (if 
known),  instructions  to  that  effect  should  be  sent  to  the  Manager  of  the 
\ ELECTRICAL  REVIEVf,  who  will  do  his  best  to  carry  out  such  instructions. 

1 Letters  of  applicants  cannot  in  such  cases  be  returned  to  them,  nor  can 
the  names  of  Advertisers  using  a number  in  any  way  be  disclosed. 


SITUATIONS  WANTED. 

Latest  time  for  receiving  9.30  a.m.,  Thursday. 


Cheap  prepaid  Advertisements  are  inserted  under  this  beading  at  the  rate 
Of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
the  price  of  two.  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 


Where  Advertisements  are  to  be  answered  to  a given  number  at  | 
the  ELECTRICAL  REVIEW  Office,  applications  for  names  and  i 
addresses  of  the  Advertisers  will  be  entirely  disregarded. 

Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisements 
With  a box  number  are  forwarded  nightly.  Postages  incurred  are  charged  at 

cost. 


A CAPABLE  Engineer,  first-cless  B.O.T.,  thoroughly  practical, 
good  general  experience,  deairea  post,  central  station,  charge 
of"plant  or  similar  woik. — W.  Stiff,  43,  Silver  Crescent,  Gunnera- 
bnry,  London,  W.  6315 


ADVERTISER  (33)  desires  permanency,  Working  Foreman  or 
Superintendent ; practical  experience,  installations,  main- 
tenance, lighting,  power,  &c.  Good  knowledge  of  commercial 
motor  (petrol)  vehicles.  Excellent  testimonials. — “ Electrician,” 
c/o  R.  Hanlon,  91,  ChippeEham  Road,  West  Kilburn.  6323 


ADVERTISER  (24)  seeks  situation,  Storekeeper,  Despatch 
Clerk,  or  any  capacity;  excellent  references.  — Brown, 
129,  Coventry  Street,  Cambridge  Road,  N.E.  6332 


AS  Accountant  and  Bookkeeper  or  Assistant  ; 10  years’ 

experience  with  one  of  the  largest  Cable  Makers  and 
Contractors.  Highest  testimonials. — 6203,  Electrical  Review, 
4,  Ludgate  Hill,  London. 


(COMPETENT  Accountant  and  Book-keeper  requires  engage- 
J ment,  used  to  takiDg  entire  charge  of  counting-house,  and 
control  over  staff  ; balances  own  books,  Ac.,  Ac. — Write  Leyell, 
11,  Sedgemere  Avenue,  East  Finchley,  N.  6221 


CONTRACT  Engineer  (33),  experienced  in  erection  and  running 
of  complete  central  station  plants  and  distribution  systems, 
requires  responsible  position,  some  experience  abroad. — Apply 
6286,  Electrical  Review,  4,  Ludgate  Hill,  London. 


DRIVER,  married,  seeks  charge  ; plant,  steam  or  gas-driven, 
no  objection  to  ether  work,  abstainer,  good  testimonials. — 
6317,  Rt.fctk.io at.  Rfvtfw.  4.  Ludgate  Hill.  London. 


ELECTRICAL  Wireman  wants  sit.,  10  years’  experience,  good 
ref.— W.,  90,  Pownall  Road,  Dalston.  6334 


ELECTRICAL  Engineer  (20),  requires  situation.  Technically 
trained.  Practical  experience  with  gas  engines  and  dynamos. 
Good  references.— 6270,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


ELECTRICIAN,  20  years’  general  all-round  experience,  2 years 
seagoing,  last  eleven  years  with  large  corporation  electrio 
supply  department,  seeks  new  appointment  as  foreman  or 
otherwise,  well  educated  (age  35),  good  references.— Apply  6321, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


ELECTRICIAN.— Does  anybody  want  an  industrious  and 
trustworthy  man  to  take  charge  of  private  plant,  factory, 
smsil  station,  or  anything?  13  years’  experience,  light,  power, 
accumulators,  &c.,  steam,  gas,  and  water  power.— 6324,  Elec- 
trical Review,  4,  Ludgate  Hill,  London. 


ELECTRICIAN  desires  permanency,  can  estimate,  take  charge, 
&c.,  good  wireman.— 6310,  Electrical  Review  4,  Ludgate 
Hill,  London. 


ENGINEER  and  Fitter  (27),  four  years  sea-going  in  charge 
engines  and  boilers,  hulding  B.O.T.  certificate,  desires 
situation  as  Junior  Driver  Mechanic  in  lighting  station  or  power 
house.  Commencing  wage  20s.  weekly,  for  experience.— 6281, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


IfINGINEER,  A.M.I.E.E.  (27),  Electrical  and  Mechanical,  six 
Li  ' years’  central  station  experience,  including  alternating  (high 
and  extra  high-tensioD)  and  direct- current  supply  for  lighting, 
power  and  traction  purposes,  also  accumulators,  requires  poet  as 
Chief  Assistant  or  Station  Superintendent.— 6255,  Electrical 
Review,  4,  Ludgate  Hill,  London. 


FOREMAN,  electrical  and  telegraph  instruments,  wide  experi- 
ence, energetic,  good  timekeeper,  estimates,  Ac. — 6320, 
Electrical  Review,  4,  Ludgate  Hill, London. 


(Co'otvn.ue'L  on  ncxi  page.) 
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SITUATIONS  WANTED . — Continued. 


PUBLICITY. — Adept  at  preparation  of  catalogues,  advertise- 
ments and  all  classes  of  advertising  literature,  engineering 
training,  disengaged  shortly. — 6160,  Electrical  Review,  4,  Lud- 
gate  Hill,  London 


O ALES  Manager,  well-up  in  all  descriptions  of  Eleotrioal  Plant, 
jo  Cables,  &c.,  can  handle  large  or  small  stuff ; well-known  ; 
London  District.  — 6231,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


STOREKEEPER  or  Stores  Clerk,  seeks  situation.  Age  21. 

Experienced  in  contractors  and  wholesale  business.  Town 
or  country.  Highest  references. — Riddle,  44,  Geneva  Road, 
Brixton,  London.  6193 


w 


IREMAN,  quick,  competent  all  systems,  any  distance, 
references.— 85,  Westbury  Road,  Ilford.  6218 


W IREMAN,  disengaged,  seeks  Employment;  all  systems; 

good  references. — Tomlin  60,  Clarendon  Street,  Leam- 
ington. 6318 


w 


IREMAN  seeks  engagement,  town  or  country. — H.  D.,  84, 
Pelham  Road,  Wood  Green,  N.  6325 


w 


IREMAN,  disengaged  ; all-round  experience. — H.,  28,  Cass- 
land  Road,  Hackney.  6297 


PARTNERSHIPS. 


AG  EN  Cl  ES. — Continued. 


AM.I.E.E.,  good  connection,  London  district,  is  open  to 
. represent  firm  making  V.I.R.  Cables,  &o.  — 6232,  Elec- 
trical Review,  4,  Ludgate  Hill,  London. 


c 

field. 


OMMERCIAL  Engineer,  Yorkshire  connection,  desires  to 
represent  good  electrical  house. — 105,  Exchange,  Hudders- 

6319 


SMART  Agents  wanted  in  Leeds,  Birmingham  and  Bristol  to 
push  the  sale  of  well-introduced  Flame  and  Enolosed  Lamps. 
Only  those  with  live  connection  with  Engineering  Works  and 
Contractors  need  apply  stating  age,  references,  and  fjill  particulars 
of  career  to  5778,  Electrical  Review,  4,  Ludgate  London. 


BUSINESSES  FOR  SALE  AND  WANTED. 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rate 
of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
the  price  of  two,  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 

Where  Advertisements  are  to  he  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Office,  applications  for  names  and 
addresses  ol  the  Advertisers  will  be  entirely  disregarded. 

Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisements 
with  a box  number  are  forwarded  nightly.  Postages  incurred  are  charged  at 
cost. 


ELECTRICAL  Contractor. — High-class  suburb,  S.W.  district. 

Sacrifice  at  stock  valuation,  £150.  Fine  position,  inclusive 
rent  £20.  Owner  going  abroad ; excellent  opportunity  for  branch. 
—6187,  Electrical  Review,  4,  Ludgate  Hill,  London 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rate 
of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
the  price  of  two,  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 


Where  Advertisements  are  to  be  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Office,  applications  for  names  and 
addresses  of  the  Advertisers  will  be  entirely  disregarded. 


Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisements 
with  a box  number  are  forwarded  nightly.  Postages  incurred  are  charged  at 
cost. 


ENGINEER  (A.M.I  E.E.),  many  years’  central  station  and 
general  experience,  good  testimonials,  requires  employment. 
Could  invest  small  capital.— 6313,  Electrical  review,  4,  Ludgate 
Hill,  London. 


AGENCIES. 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rata 
of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
the  price  of  two,  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 


Where  Advertisements  are  to  be  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Office,  applications  for  names  and 
addresses  of  the  Advertisers  will  be  entirely  disregarded. 

Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisements 
with  a box  number  are  forwarded  nightly.  Postages  incurred  are  charged  at 
coal. 


AGENTS  required  in  all  large  centres  of  the  United  Kingdom 
to  represent  manufacturers  of  British-made  metal  filament 
lamps  upon  commission  terms. — Apply  6328,  Electrical  Review, 
4,  Ludgate  Hill,  London. 


AGENTS  wanted  in  provincial  centres  for  old-established  firm 
of  high-class  Eleotric  Lift  and  Crane  Manufacturers.  Only 
those  having  connection  with  leading  architects,  consulting 
engineers,  contractors,  and  builders  need  apply. — Reply  6327, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


ELECTRICAL  Contractor’s  Business  for  Sale,  London  distriot, 
flourishing  business.  Good  oonneotion.  Fullest  investiga- 
tion ; £350,  stock  included.— 6217,  Electrical  Review,  4,  Ludgate 
Hill,  London. 


FOR  Sale,  in  north-east  coast  town,  Established  Electrical 
Contractor’s  Business.  Good  workshop  and  offices ; rent 
only  £25  ; price  £250 — £350. — Apply  6182,  Electrical  Review, 
4,  uadgate  Hill,  London. 


WANTED,  Mechanical  or  Eleotrioal  Business,  from  £200  to 
£500,  must  be  sound  and  genuine  affair,  also  show  further 
soope  with  additional  capital.  — 6289,  Electrical  Review,  4, 
Ludgate  Hill,  London. 


FOR  SALE. 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rate 
of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
the  price  of  wo,  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 


Where  Advertisements  are  to  be  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Office,  applications  for  names  and 
addresses  of  the  Advertisers  will  be  entirely  disregarded. 


Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisement* 
With  a box  number  are  forwarded  nightly.  Postages  incurred  ate  charged  at 
COBt. 


DYNAMOS,  3000,  1500,  1000  and  760  amperes,  at  6 volts,  ready 
for  delivery  ; also  smaller  sizes  delivered  from  stock. 
Machines  let  out  on  hire. — Canning  & Co.,  Eleotro  - Platers’ 
Engineers,  Birmingham.  8026 


(Continued,  on  next  page.) 
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FOR  SALE. — Continued. 


DYNAMO  (Byng- Hawkins),  110  v.,  450  amperes,  600  revs., 
compound. — Martin,  Witton  Road,  Birmingham.  6183 


DYNAMO  by  Elwell-Parker,  100 — 140  volts,  70  amps.,  8-h.p. 

110-volfc  Motor,  condition  as  new,  also  3-h.p.  ditto,  ard 
smaller  sizes  in  stock,  for  Sale  cheap. — Harry  H.  Gardam, 
Staines.  4004 


ELECTRICAL  Plant. — One  Parker’s  No.  12  Dynamo,  set  slide 
rails  to  ditto  ; one  Otto  Gas  Engine,  24  b.h.p.,  and  Self- 
starter, three  Tanks,  Yolt-meter,  Batteries,  Switchboards  and 
connections,  all  in  excellent  condition.  To  be  sold  at  about 
half-cost  price. — Apply  The  Burton  Brewery  Co.,  Ltd.,  Burton- 
on- Trent.  6337 


FOR  Sale. — Bound  Volumes  of  “ Proceedings  of  Institution 
Electrical  Engineers  ” from  1890  to  present  time ; also 
“ Proceedings  Institution  Civil  Engineers,  from  1904  to  date. — 
Offers  to  6322,  Electrical  Review,  4,  Ludgate  Hill,  London. 
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ARTICLES  WANTED. 


WANTED  TO  PURCHASE  FROM  ELECTRIC  LIGHTING 
Companies  and  Eleotrioal  Engineers,  Dynamos,  Motors, 
Cable,  Wire,  Instruments,  and  every  description  of  Eleotrioal 
Material,  also  Manufacturers’  Surplus  Stocks.  The  bulk  being 
for  re-use,  high  oash  prices  can  be  paid. — A.  Vkbky  A Co.,  Dover. 
Principal  in  London  three  days  a week.  Telegraphio  Address  : 
“ Verey,  Dover.”  8614 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rate 
of  One  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  (or 
the  price  of  two,  if  ordered  and  prepaid  with  first  insertion. 

Box  Number  and  Electrical  Review  address  count  as  seven  words. 


Where  Advertisements  are  to  be  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Otfice,  applications  for  names  and 
addresses  of  the  Advertisers  will  be  entirely  disregarded. 


Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisements 
with  a box  number  are  forwarded  nightly.  Postages  inourred  are  charged  at 

cost. 


ACCUMULATORS,  Second-hand,  any  type,  wanted ; also 
Dynamos  and  Machinery,  Lead  Peroxide,  Old  Copper  Cable, 
Scrap  Metals,  and  every  description  of  Metallic  Dross  purchased 
for  cash,  town  or  country. — Write  A.  Brown  & Sons,  142,  Lower 
Clapton  Road,  N.E.  Telephone  : Dalston  666.  4338 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


OLD  Eleotrio  Lamp  Ends,  Cable  and  Wire  bought  for  oash. — 
Smith  & Co.,  2,  Ranelagh  Road,  East  Ham,  London,  E.  2818 


FOR  Sale,  24  kw.  d.c.  Generator  Set,  530  to  110  volts,  almost 
new,  leading  makers,  cheap. — Winder,  Cross  Belgrave 
Street,  Leeds.  6268 


FOR  Sale  immediately,  Steam-Driven  Electric  Lighting  Plant, 
consisting  of  : — IOU-b.h.p.  Tangyes  Horizontal  Engine,  with 
Pickering  Governor,  75  lbs.  steam  pressure  ; four-pole  Bruce 
Peebles  Dynamo,  compound  wound,  300  amps.  255  volts  ; Switch- 
hoard,  three  marble  panels  with  voltmeter  and  ammeter.  May  be 
seen  in  operation. — Further  particulars  may  be  obtained  from, 
and  offers  to  be  sent  to,  Hurst,  Nelson  & Co.,  Limited,  Mother- 
well.  6259 


FOR  Sale. — Four  nearly  new  3-ton  Eleotrio  Locomotive  Travel- 
ling Cranes,  made  by  Jessop  and  Appleby,  each  with  23  ft. 
steel  braced  derricking  jib  to  lift  3-tons  at  18  ft.  radius,  cast-iron 
carriage,  doubled  geared  hoisting  barrel  grooved  for  g"  diam.  steel 
rope  80  ft.  long  ; worked  by  30  h.p.  series-wound  reversing  motor, 
650  revs.,  400  volts,  raw  hide  pinion  gearing.  Type  H.I  “ Brush  ” 
Controller,  main  switch  fuse  and  resistance,  automatic  brake ; 
corrugated  iron  sheeted  cab.  If  voltage  unsuitable,  we  are  pre- 
pared to  quote  alternative  prices  for  required  voltage.  Gauge 
4'  8Y  up  to  12  feet  to  suit.  Catalogues  post  free. — Thos.  W. 
Ward,  Ltd.,  Albion  Works,  Sheffield.  Telegraphic  Address  : 
“ Forward,  Sheffield.”  6216 


ONE  50- kw.  and  one  100-kw.  (second  - hand)  three-phase,  50 
cycles,  550-volts,  direct-coupled  Steam  Sets,  70  lbs.  steam 
pressure,  or  alternatively,  three-phase  Generators  of  these  sizes 
to  be  belt-driven  from  independent  engines.  Prompt  delivery 
required.  Reply,  giving  full  particulars  and  prices,  to  6336, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


PLATINUM,  in  any  form  and  quantity,  purchased  at  highest 
prices  by  Derby  A Co.,  Ltd.,  44,  Clerkenwell  Road,  London. 


WANTED  Surface  Condenser  about  5000  to  7000  lbs.  of  steam  ; 

also  air  and  circulating  pumps  motor-driven.  — Full 
particulars  to  6225,  Electrical  Review,  4,  Ludgate  Hill,  London. 


WANTED,  6 h.p.  Motor,  alternating  200  volts,  50  periods,  also 
4,  3,  2,  & 4 h.p.  ditto.— G.,  163,  Church  Lane,  Old 
Charlton.  6290 


WANTED,  20  to  30  cwt.  Electric  Pulley  Block  Hoist  for 
attaching  to  travelling  crane  1 10  volts.— Fielding  A Platt. 
Gloucester.  6331 


MISCELLANEOUS. 


FOR  Sale  or  Hire,  high-class  Dynamos,  Motors,  Alternators, 
Cable  and  Arc  Lamps. — Percy  Huddleston  A Co.,  72, 
Finsbury  Pavement,  E.C.  6689 


'VP EW  Dynamo  (Compound),  80  volts  300  amps.,  £50;  Dynamo, 
_k\  40  amps.  140  volts,  £17.  — Apply  6311,  Electrical 

Review,  4,  Ludgate  Hill,  London. 


heap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rat* 
Dne  Penny  Per  Word  (minimum  Is.).  Three  Consecutive  Insertions  for 
price  of  two,  If  ordered  and  prepaid  with  first  insertion. 

(ox  Number  and  Electrical  Review  address  count  as  seven  words. 

Where  Advertisements  are  to  be  answered  to  a given  number  at 
the  ELECTRICAL  REVIEW  Otfice,  applications  tor  names  and 
addresses  of  the  Advertisers  will  be  entirely  disregarded.  


Unless  otherwise  instructed,  all  letters  received  in  answer  to  advertisements 
ith  a box  number  are  forwarded  nightly.  Pontages  incurred  are  charged  at 


LEAD-Bnming,  Tanka,  Accumulators,  Oxy-Acetylene,  Welding, 
Casting  Repaired.  Any  distance.— H.,  3,  College  street. 
Putney.  H173 


^A/'VH.P.  Crossley  Gas  Engine,  with  tanks,  pipes,  Ac.,  E.C.C. 
&VJ  Dynamo,  100  v.  160  a.,  915  r.p.m.,  Marble  Switchboard,  Ac. 
All  in  perfect  working  order.  Cheap. — Hurry  Brothers,  Sugar- 
house  Lane,  Greenook.  6314 


(Continued  on  next  page.) 
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MISCELLAN  EO  U S . -^'Continued. 


TO  THE  TRADE. — Private  lines  erected,  and  all  systems  of 
intercommunicating  telephones  installed  and  repaired. — 
Horace  Lavy,  Telephone  Engineer,  6,  Maddox  Street,  London,  W. 
Telephone  : Gerrard  8820.  6284 


Where  Advertisements  are  to  be  answered  to  a given  number  at  the 
ELECTRICAL  REVIEW  Office,  Applications  for  names  and  addresses 
of  the  Advertisers  will  be  entirely  disregarded,  and  Letters  giving 
incorrect  Box  Numbers  will  be  destroyed. 


SUCCESSFUL  INVENTORS 

HAVE  THEIR  IDEAS  WORKED  OUT  AND  MODELS  MADE  AT 

Wm.  K.-L.  DICKSON’S 


(Late  with  EDISON  1881-1696) 

SCIENTIFIC  AND  MECHANICAL  LABORATORIES. 
4,  Denman  Street,  Piccadilly  Circus,  London,  W. 

Telephone,  Gerkabd  4562.  Telegrams:  “ Laurionite,”  London. 


AUTOMATIC  ARC  LAMP  COUPLING 


AND  SUSPENSION  GEAR 


(Pat.  No. 
27180/05.) 

No  Springs,  Simple,  Strong  and  Reliable. 


A.  L.  FURNEAUX,  11  & 12,  Wind  St.,  SWANSEA. 


1 


John  E.  Raworth, 


Queen  Anne’s  Chambers. 

30,  The  Broadway,  Westminster,  8.W. 


Chartered  Patent  Agent. 


| THE 'PATENTEE’S  HANDBOOK.’ 

I By  J.  G.  LORRAIN,  M.I.E.E.,  M.I.Mech.E., 

[ CHARTERED  PATENT  AGENT. 


Gives  full  information  and  advice  to 
intending  Patentees.  Sent  post-free  on 
application  to  Mr.J,  G.  LORRAIN, 
Norfolk  House,Norfolk  Street,  Strand. 
London,  W.C,  


NOTES  ON  THE  PATENTS  AND  DESIGNS  ACT,  1907 

By  Meitrt.  LLOYD  WISE  A CO.,  Chartered  Patent  Agentt. 

Can  be  obtained  from  their  Offices,  46,  Lincoln's  Inn  Fields,  London  W.O.  (Frloe  Is.). 


ELECTRICAL  REVIEW. 

BINDINGS  AND  OASES. — Subscribers  and  others  can  have  their  hall-yearly 
numbers  bound  handsomely  in  Blaok  Cloth  at  the  rate  of  4s.  per  volume. 
CaBes  for  binding  are  also  supplied  at  2s,  6d.  each.— 4,  Dudgate  Hill,  London. 


PATENT 

LOUD  SPEAKING  WATERTIGHT  TELEPHONES 

For  SHIPS,  MINES,  POWER  STATIONS,  so. 
ALFRED  GRAHAM  & CO., 

Eleetrxeal  and  Telephone  Engineers, 

Contractors  to  His  Majesty’s  and  Foreign  Governments, 

Crotton  Park,  S.E. 

Telegrams:  Navalhada  London,"  Telephone:  963  Sydenham. 


— ■« 

THEHOME  OFFICE  REGULATIONS  ' 

For  the  Installation  and  Use  of  Electricity  in 
Factories,  &c.,  now  read  as  follows 

“ Instructions  as  to  the  treatment  of  persons  suffering 
from  electric  shook  shall  be  affixed  in  all  premises  where 
eleotrical  energy  is  used  other  than  at  low  pressure, 
generated  or  transformed  above  low  pressure,  and  in  any 
premises  at  low  pressure  in  which  the  Home  Office  directs 
that  they  shall  be  affixed.” 


THE  ELECTRICAL  REVIEW  S 

Suggestions  for  dealing  with 

APPARENT  DEATH 

from  Electric  Shock  should  be  in  every  Generating, 
Transforming  and  Motor  House. 


Mounted  on  Cardboard,  Is.  each,  post  free  Is.  3d. 

Mounted  on  Linen,  with  Rollers,  Is.  each,  post  free  Is.  2d. 

4,  I.UDGATE  HILL,  LONDON,  E.C.  g 


[December  31,  1909. 


German  Factory  of 

Instruments  for  Measuring, 

VERY  PRODUCTIVE, 

REQUIRES -■ 

Wholesale  Customer  in  England. 

OFFERS  TO 

K.  16,585,  Haasenstein  & Vogler,  A.G.,  leipsic 

° 1 1 (Germany). 


RAWING  to  the  many  hundreds  of 
replies  passing  through  this 
Office  each  week,  we  would  ask  those 
answering  Advertisements  to  be 

EXTREMELY  ACCURATE 
with  regard  to  the  figures  WHEN 
ADDRESSING  REPLIES  to  Box 
Numbers. 


MURRAY 
PRINTING  TELEGRAPH 


Fully  Illustrated. 


Price  6d. 


Post  Free  7 d. 


H.  ALABASTER,  GATEHOUSE  & CO., 

4,  LUDGATE  HILL, 
LONDON, 

E.C. 

• logas  9 


December  31,  1909.1 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


f 831  XIII 


®r — 


Specimens 


'T 


of 


Types 


and 


9 


Borders 


For  the  use  of  Advertisers, 


o 


<&> 


i 


P 


9 


In  selecting  Types,  &c.,  please 
quote  number  given  at  top 
of  each  example. 


& 


<&>. 


^Uctrical  |Utncn*, 

4,  Ludgate  Hill, 

London,  E.C. 


<2t«-  raa 


A COPY 

of  the  above  will  be  forwarded 

__  \ 

to  Advertisers 
Post  Free  on  application. 


THE  BOOK 

FOR 

EVERY 

Electrician 

IN  THE  KINGDOM  IS 


Leather 

1/6 


net. 


IT  HAS  PROVED  ITS  VALUE 
EACH  YEAR. 


This  New  Edition  has  been  slill  further  Improved. 


NEW  ARTICLES. 

NEW  ILLUSTRATIONS. 

NEW  DATA. 

NEW  TABLES. 

RIGHT  UP-TO-DATE. 


T^ecommended  by 

ALL  THE  TECHNICAL  JOURNALS. 


WHAT  MORE  CAN  WE  SAY? 

Just^BUY  IT!!! 

(Remember  the  Title — 

the  First  and  the  BEST.) 


Of  Booksellers  everywhere,  Is.  Cloth,  and  Is.  6d. 
Leather,  or  Is.  2d.  and  'Is.  8d.  Fo3t  Free, 
per  return,  from — 

S.  RFNTELL  & GO.,  Ltd.. 

36,  Maiden  Lane,  Strand, 

LONDON,  W.C. 
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THE  ELECTRICAL  REVIEW  SPECIAL  SUPPLEMENT. 


THE 


(KUcirical  Hdridu, 

COLONIAL  AND  FOREIGN  ADVERTISEMENT  SUPPLEMENT. 


No.  U 706. 


Steel 
Cased 
Wall  & 

Table 
Sets. 

Lamp 
Signalling 
Switchboard, 

Automatic 

Calling, 

Automatic 

Clearing. 


Central  - 


Batteru 


No.  U 783. 


Nos.  U 715  and  U 715a 


THE  STERLING  TELEPHONE  & ELECTRIC  CO.,  Ltd., 

200,  UPPER  THAMES  STREET,  LONDON,  E.C. 

Works DAGENHAM,  ESSEX. 


T.Uf  WXW,i 

1 SUN&Sm 


the  WALSALL  HARDWARE  MFG.  CO,  wilsju. 


Telegrams  : 

“ Durability,**  Walsall. 

’ Phone  No.  147  ,, 


OUR  SPECIALITY  is  STEEL  CONDUITS  and  FITTINGS. 

WE  can  supply  YOU  with  BOXES  of  any  SIZE,  SHAPE  and  FINISH. 

BEST  QUALITY  ONLY. 


CONTRACTORS  TO  H.M.  GOVERNMENT. 


WRITE  FOR  LIST. 


Can  toe  obtained  from 


BAXENDALE  BROS., 
96,  Whitechapel, 

Liverpool. 


NORTHERN  ACCESSORIES  Co., 

Carr  St.,  Blacklriars  St., 

Manchester. 


ORCHARD  STREET, 
N ewcastle-on-T  yne. 


LOXLEY  & Co. 
Baringhall  St., 

Leeds. 


ELDON  ST.  HOUSE, 
London,  E.C. 


COWANS  LIMITED, 

SPRINGFIELD  LANE, 

SALFORD, 

MANCHESTER. 


“K”  TYPE 

Circuit  Breaker 


NEW  DESIGN. 


SIMPLE , 

STRONG, 

EFFICIENT. 


SEND  FOR 

PRIOE  LIST. 


Hamilton  House, 
Victoria  Embkt., 
E.C. 


GIVES 


BEST 
RESULTS 


Telephone : 

i q 1 1 Holborn. 

Telegrams : 

“Callender,  London.” 


ARMSTRONG,  ADDISON  & CO., 

TIMBER  MERCHANTS  and 
TIMBER  PRESERVERS. 

SUNDERLAND. 


CONTINUITY 


PATENT 


FITTINGS 


CALLENDER’S 

RUBBER 

INSULATED 
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ARMSTRONG 

ADDISON 

TIMBER 

MERCHANTS 

and  TIMBER 

PRESERVERS 

SUNDERLAND 


CREOSOTED 
SLEEPERS 
FENCING 
aivdTIMBER 
o/ALL  KINDS 


I3« 
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,r,oe  “SIROCCO ” m,rk 

Heating  and  Ventilating  Apparatus. 


Davidson  & Co.,  Ltd.,  E„g 


Sirocco 
ineering  Works, 


Belfast. 


Complete  Plants 
for  Factories, 
W orkshops, 
Warehouses, 
Office  Build- 
ings, Concert 
Halls,  &c. 


Write 

for  Publication 
1002  E. 


Direct  - fired  or 
Steam-pipe  Air 
Heaters. 

Equable  Tempera- 
ture throughout 
the  building 
ensured. 


Write  for 
Factory  Heating 
Publication. 


TRADE 

DISCOUNTS 

GREATLY 

INCREASED 


Telegrams  . — 

“ BITANGENT,  London/ 


Send  for 

CATALOGUE 

of 

D.C.  or  A.C. 

MACHINES. 


Telephone  : — 2236  City. 


SINGLE-PHASE, 

TWO-PHASE, 

THREE-PHASE. 

All  Frequencies. 
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G.E.C 


Ironclad  Distribution  Fuse  Boards. 


NEW  PATTERN. 


From  3/6  per  double-pole  way  (china  base)  or  4/1  per  double-pole  way  (slate  base). 

ALL  PRICES  SUBJECT  TO  TRADE  DISCOUNTS.  ' 


These  FUSE BO ARDS  have  been  care  fully  designed  to 
satisfy  the  most  rigid  requirements  insisted  upon  by  any 
authority.  Your  attention  is  drawn  to  the  following  points  : — 

The  CASE  is  light  and  neat,  with  thickened  ends  for 
screwed  conduit. 

NO  WOOD  is  used  as  insulation,  the  fuse  bases  are 
clamped  to  an  iron  cross  bar  which  is  mounted  and  screwed 
at  each  end  to  flat  rectangular  china  insulators,  PERFECT 
INSULATION  BEING  ASSURED. 

ALL  FRONT  CONNECTIONS. 

MAIN  CABLES  can  be  led  in  at  top  or  bottom. 
PLENTY  OF  ROOM  for  main  and  branch  leads. 


Write  for  List  X 1327. 


Catalogue  Corner. 

LATEST  ISSUE: 


R 1358  — “ ROBERTSON”  Lamp 
Catalogue,  16  pp. 

Forwarded  on  request  (trade  card). 


The  GENERAL  ELECTRIC  CO.,  Lfl. 


Head  Office : 71,  Queen  Victoria  St.,  London,  E.C. 


$ RANCHES : 30.  Gallowgate,  Ne*  castle-on-Tyne. 

Victoria  Bridge.  Manchester.  Womanby  Street.  Cardiff. 

71,  Waterloo  Street.  Glasgow.  16.  St.  Andrew  Street,  Dublin. 

42,  High  Street,  Birmingham.  13,  Queen  Street.  Belfast. 


HECO  TRADE  MARK 


Paris,  Madrid,  Capetown,  Johannesburg,  &c.,  &c. 
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OSR.AM 


LAMPS 


All  Voltages  from  2 to  260. 


The  First  In  Efficiency. 


All  Candle-powers  from  2 to  1000. 


The  Last  to  give  out. 


PARTICULARS  OF  ALL  TYPES  IN 
PRICE  LISTS  S 1235  AND  S 1332 


HEAD  OFFICE: 

71,  Queen  Victoria  Street,  LONDON,  E.C. 


The 

General 

Electric 


BRANCHES : 

Victoria  Bridge,  Manchester.  I 3,  Queen  Street,  Belfast. 

71,  Waterloo  St.,  Glasgow.  10  & 12,  Rue  Rodier,  Paris. 
42,  High  Street,  Birmingham.  134,  Fuencarral.  Madrid. 

30.  Gallowgate.  Corner  of  Waterkant  and 

Newcastle-oo-Tync.  Chiappini  Streets,  Capetown. 
16,  St.  Andrew  St.,  Dublin.  Corner  of  Lovcday  fit  Andcr- 

Womanby  Street.  Cardiff.  son  Sts.,  Johannesburg,  fitc. 

WORKS : 

WxtUm.  BIRMINGHAM.  MANCHESTER.  LONDON. 


Agents:  LAWRENCE  fit  HANSON,  Sydney  and  Melbourne.  OCT.  STEEL  fit  CO.,  Calcutta. 

W.  C.  JACK  fit  CO„  Hong  Kong.  COLSON  BROOKHOUSE  fit  PYNE.  Buenos  Ayres. 
HUTH  fit  CO„  Valparaiso,  ficc.,  ficc. 
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THE  OLD  YEAR’S  ADVICE 

Stick  to  the  firm  that  Specialize  in 

ALTERNATING  CURRENT 
MOTORS. 


E.  BROOK,  LTD.,  coine  Road,  Huddersfield, 


Wires  “ Phase.” 


Telephone  606. 


1?^,: 


,WA‘ 


To  COLONIALS 


S 


H. 


The  1910  Edition  of  the 
Universal  Electrical  Directory 
is  now  in  preparation,  and 
should  be  invaluable  to  Manu- 
facturers and  Contractors. 
Most  useful  particulars  are 
given  in  the  Lists  of  Elec- 
tricity Works  in  the  United 
Kingdom  and  Colonies. 

The  price  of  the  complete 
book  is  11s.,  or  the  "A” 
Edition,  with  Continental  and 
U.S.A.  Sections  omitted,  is 
7s.  post  free. 


ORDER  SOW  FROM 

ALABASTER,  GATEHOUSE  & CO., 

4,  Lndgate  Hill,  London,  E.C.,  Eng. 


* 


IF  YOU  REQUIRE  A 

SWITCHBOARD 


ASK  US  FOR  A 


THE  WALSALL  ELECTRICAL  CO. 

MAKERS. 

• WALSALL.  • 

London  Agents:  LAMBIC  £ WRIGLEY,  116,  City  Rd.l 
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“ORIFLAMME” 

ARC  LAMPS 

HAVE  BEEN 

PROVED  EFFICIENCY 


BY 


Th«  ADMIRALTY  at- 

H.M.  Dockyards  : 
Devonport. 
Haulbowline. 

Hong  Kong. 
Sheerness. 

Simons  Bay. 

H.M.  Office  of  Works  for 
Victoria  Memorial. 
The  WAR  OFFICE  at 
the  Royal  Arsenal, 
Woolwich,  &c.,  &c. 


The  following  RAILWAYS— 

Barry. 

Caledonian. 

Great  Northern. 

Great  Western. 

London  & North  Western. 
Midland. 

North  British. 

North  Eastern. 

South  Eastern  & Chatham 
Works  Lighting. 
Leeds  Forge  Co..  Ltd. 
Stewarts  & Lloyds,  Ltd. 
&c.,  &c. 


The  following 

Avellaneda  (Argentina). 
Aberdeen. 

Aldershot. 

Ayr. 

Bedford. 

Blackpool. 

Bristol. 

Cape  Town  (S.A.). 

Cardiff. 

Charing  Cross  and  West 
End  and  City  E.  L. 
Co.,  Ltd. 


CORPORATIONS  and 

Cfty  of  London 
Ltg.  Co.,  Ltd 
Chesterfield. 
Croydon. 

Dublin. 

Dundee. 

Ealing. 

Eltham. 

Exeter. 

Glasgow. 

Gravesend. 

Halifax. 


COMPANIES  for  Street,  to.. 

E.  Hammersipith. 
Hampstead. 
Hastings. 

Hull. 

Ilford. 

Leeds. 

Leyton. 

Loughborough. 

Maidenhead. 

Maidstone. 

Manchester. 

Newport  (Mon.). 


Lighting— 

Portsmouth. 

Rhyl. 

St.  Pancras. 
Singapore. 
Tottenham. 
Tunbridge  Wells. 
Vitoria  (Spain). 
Valencia  (Spain). 
Wigan. 
Willesden. 
Wishaw. 
Woolwich,  Ac. 


SUNDRY  LIGHTING— Bombay  Castle,  India,  Billingsgate,  Leeds  Central  and  8mithfield  Markets,  Car  Sheds  at  Hull,  Calcutta,  India,  Ac., 

Dublin  Port  and  Harbour  Boards. 


I 

OLIVER  ARC  LAMP  L^-*  Cambridge  Plaee,  Burrage  Road,  Woolwich,  ENGLAND. 

Cablegrams : Light.  Woolwich.  Code:  A.B.C.  Sth  Edition.  " 


i 


Surface  Condensing 
Plants 

Vertical  or  Horizontal 

FOR 

POWER 

AND 

Experimental  Purposes. 


SISSON  ENCLOSED 

HIGH-SPEED 

ENGINES 

FOR 

Belt  Driving 

DYNAMOS,  FANS, 
PUMPS,  BLOWERS, 
FACTORIES,  &c. 


W.  SISSON  < CO.,  C” 

ENGINEERS, 

GLOUCESTER. 

Telegrams : " Sisson,  Gloucester."  Telephone  No.  67  Nat. 


@tectrtml  ILtement, 

4 LUDGATE  HILL,  LONDON  E.C. 

>-♦-< 

SUBSCRIPTION  FORM. 

Please  supply  t Electrical  Hcbieto  weekly  as  published,  from 

to  for  which  Je  enclose  Postal  Order  value 

Signed 

Copy  to  be  addressed  as  follows  : — Dated  19 

SUBSCRIPTION  RATES 

In  GREAT  BRITAIN,  post  free,  per  year,  19s.  6d. 
per  Half-year,  9s.  9d. 

CANADA,  £1  Is.  8d. ; per  Half-year,  10s.  lOd. 

To  all  other  COUNTRIES,  per  year,  £1  10s. ; per  Half-year,  13s. 
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MEANS 

EVERYTHING  ELECTRICAL  FOR  EVERY  ELECTRICAL  ENGINEER, 
ELECTRICAL  CONTRACTOR,  ELECTRICIAN, 

AND  EXPORTER. 


branch:offices 

AT 

BELFAST, 
BIRMINGHAM, 
CARDIFF,  DUBLIN, 

DUNDEE. 
GLASGOW, 
HULL,  LEEDS, 
LIVERPOOL, 
MANCHESTER, 
NEWCASTLE, 
NOTTINGHAM. 

SYDNEY, 

MELBOURNE, 

ADELAIDE, 

FREMANTLE, 

BRISBANE, 

&c.,  &c. 

WORKS  AT 
PONDER'S  END 
AND 

SOUTH  BENWELL. 


MAKERS  OF 
THE  RENOWNED 
“ROYAL  EDISWAN 

METFIL” 

AND 

CARBON  LAMPS. 


APPOINTMENT 
TO 

H.M.  THE  KING 
AND 

H.R.H.  THE  PRINCE  OF 
WALES. 


BY 


Accumulators, 

Arc  Lamps, 
Casing  and  Capping, 
Ceiling  Roses, 
Conduit. 
Dynamos. 
Electroliers, 
Fuseboards, 

Glass  and  Silk  shades, 
Heating  Apparatus, 
insulating  Material, 
Lampholders, 
Motors, 

Paraffin  Lighting  Sets, 
Petrol  Lighting  Sets, 
Ship,  Factory,  Colliery 
and  Traction  Fittings, 
Swiiche8, 
Switchboards. 
Transformers, 
Wires  and  Cables. 


ALL  KINDS  OF  LIGHT 
CASTINGS,  STAMPINGS,  TURBET 
AND  SMALL  REPETITION 
MACHINE  TOOL  WORK,  SCREWS, 
TERMINALS,  ETC.,  ETC. 


The  Edison  & Swan  United  Electric  Light  Co.,  Ltd., 

36 — 37,  Queen  Street,  LONDON,  E.C. 


1’rintod  by  William  Cate,  Ltd,,  Hogarth  House,  Bouverie  8t..  snd  Published  by  the  Proprietors.  H.  Alabaster,  Gatkhovsk  & Co.,  st  4,  Ludgatc  Hill  London. 
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I EM 


NS 


TELEPHONES 

FOR  ALL  PURPOSES. 


u 

33,715. 

SIEMENS  MAGNETO  MINING 
TELEPHONE. 

In  Watertight  Cast-Iron  Case 
with  Iron  Back. 


F 321. 

SIEMENS  BATTERY  INTERCOMMUNICATION 
WALL  SET. 

With  Self-Replacing  Press  Button  Line  Selector. 


33,702. 

SIEMENS  BATTERY  MINING 
TELEPHONE 

In  Watertight  Cast-Iron  Case 
with  Iron  Back. 


F 354.  F 310. 

SIEMENS  MAGNETO  TABLE  SET.  SIEMENS  BATTERY  TABLE  SET. 


SIEMENS  BROTHERS  & CO.,  LIMITED. 


Hoad  Offico  t 

CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone  : EERRARO  860. 

Telegrams  : “ SIEMENS , LONDON.  ” 

Works  : 


BIRMINGHAM. 

BRISTOL. 

CARDIFF. 


GLASGOW. 

MANCHESTER. 

NEWCASTLE. 


Supplies  Dept.  & Stores  : 

39.  U ^ PER  THAMES  STREET,  E C. 

Telephone:  LONDON  ft  ALL  65 20. 

Telegrams  : “SIEM0T0R,  LONDON." 

WOOLWICH,  KENT,  and  D ALSTON,  N.E. 
BRANCHES  : 

SHEFFIELD.  CALCUTTA.  SINGAPORE. 

JOHANNESBURG.  BOMBAY.  PENANG. 

CAPE  TOWN.  MADRAS.  RANGOON. 


Apparatus  Department  t 

WOOLWICH,  KENT. 
Telephone : WOOL  WICH  02. 

Telegrams : “SIEMENS,  WOOLWICH." 


SYDNEY; 

MELBOURNE. 

TORONTO. 
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N.  C.  S. 

PATENT 

AUTOMATIC 
LEAKAGE  SWITCH 


Ensure  protection  against  fires  caused 
by  leakage  on  branch  circuits.  They 
receive  the  unstinted  praise  of  all  the 
leading  Fire  Offices.  They  are 
well  made  ; of  the  Best  Material,  and 

RELIABLE. 

Compared  to  the  advantages  the  cost 
is  negligible.  Send  us  particulars  of 
your  requirements  and  we  will 
quote  you  prices  and  full  details. 


Write  also  for  new  Catalogue  of 
our  well-known  N.C.S.  MEASURING 
INSTRUMENTS  of  every  description 


Balder  Bros.  & Thompson,  Ltd., 


34,  QUEEN  STREET, 


LONDON,  E.  C. 

Telephone  123  £ 124  Bank.  Telegrams  "OCCLUDE,  LONDON 


:VIEW  SUPPLEMENT. 


[December  31,  1909. 


N.  C.  S. 


PATENT 


LIMITERS 


The  ever-increasing  demand  for  this 
apparatus  furnishes  ample  proof  that 
Central  Station  Engineers  find  them 
invaluable  in  supplying  the  ::  :: 

PROF  I TABLE 

small  consumer  (hitherto  left  to  the 
tender  mercies  of  the  “ gas-man  ’’) 
at  a fixed  charge  per  lamp 
per  quarter.  Such  Contracts, 
though  small,  are  certainly  profitable. 
See  Messrs.  Hancock’s,  Dykes,  and 
Wilkinson’s  papers  for  the  Institution  ; 
London  and  Leeds  respectively, 
::  ::  Are’nt  you  interested  ? ::  :: 

LET  US  SEND  YOU  PRICES! 
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DISPLAYED  ADVERTISEMENTS. 

ADVERTISERS  will  please  note  that  NEW  COPY  and  ALTERATIONS  to 

Existing  Advertisements  (with  Blocks)  should  reach  here 
not  later  than  MONDAY  MORNING. 

The  ELECTRICAL  REVIEW  la  the  recognised  Medium  of  the  Electrical  Trades,  and  has  BY  FAR  THE  LARGEST  CIRCULATION 
any  Electrical  Industrial  Paper  In  Great  Britain. 


I 


SECONDARY  BATTERIES. 


A Practical  Handbook 
Cor  Owners  and  Attendants. 


By  AN  ENGINEER. 


_ FREE 


H.  ALABASTER,  GATEHOUSE  & CO., 

4.  Ludgate  Hill,  London,  E.C. 


THE 

| Electric  Tramcar  Hand-Book 

For  Motormen,  Inspectors  and  Depot  Workers. 

By  W.  A.  AGNEW. 

2s.  6d.,  Post  Free  2s.  8d. 


H.  ALABASTER,  GATEHOUSE  & CO., 

4.  Ludgate  Hill,  London,  E.C. 


SEND 

FOR  OUR 

BOOK  LIST. 


POST  FREE. 


H.  ALABASTER,  GATEHOUSE  & CO., 

4,  Ludgate  Hill,  London,  E.C. 


The 

“Electrical  Review’s”  Suggestions 

for  dealing  with 

Apparent  Death  from  Electric  Shock 

should  be  In  every  Generating.  Transforming 
and  Motor  House. 

Mounted  on  Cardboard  1s„  each ; Postage  3d.  extra. 

H.  ALABASTER,  GATEHOUSE  & CO., 

4,  Ludgate  Hill,  London,  E.C. 


NOTICES  RELATING  TO  PATENTS 

Latest  time  for  receiving,  9.30  a.m.  Thursday 


LAMPS. 

Rotary  Mercury  High-Vacuum  Pump. 


Lowden’s  Patent. 


AT  least  twioe  as  fast  and  far  more  effective  than  any  other 
known  pump.  May  be  seen  working  in  London.  British 
and  foreign  patents.  Apply  to  : — 

DOUGLAS  ALLPORT, 

106,  Queen  Viotoria  Street, 

London,  E.C. 6286 


THE  Proprietor  of  the  Patent  No.  8358  of  1907  for  “ Improvements  in 
Methods  of  and  Apparatus  for  Submarine  Signalling,”  is  desirous  of 
entering  into  arrangements  by  way  of  licence  and  otherwise  on  reasonable 
terms  for  the  purpose  of  exploiting  the  same  and  ensuring  its  full  develop- 
ment and  practical  working  in  this  country.  All  communications  should  be 
addressed  in  the  first  instance  to— 

HASELTINE,  LAKE  & CO., 

Chartered  Patent  Agents  and  Consulting  Engineers, 

7 and  8,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.  6278 


THE  Proprietor  of  the  Patent  No.  8359  of  19C7  for  “ Improvements  in 
Art  of  and  Apparatus  for  Submarine  Signalling,”  is  desirous  of  entering 
into  arrangements  by  way  of  licence  and  otherwise  on  reasonable  terms  for  the 
purpose  of  exploiting  the  same  and  ensuring  its  full  development  and  practical 
working  in  this  country.  All  communications  should  be  addressed  in  the  first 
instance  to— 

HASELTINE,  LAKE  & CO., 

Chartered  Patent  Agents  and  Consulting  Engineers, 

7 and  8,  Southampton  Buildings,  Chancery  Lane,  London,  W .C.  6274 


THE  Proprietor  of  the  Patent  No.  8360  of  1907  for  “ Improvements 
relating  tq  Submarine  Signalling  and  to  Liquid  Resonators,”  is  desirous 
of  entering  into  arrangements  by  way  of  license  and  otherwise  on  reasonable 
terms  for  the  purpose  of  exploiting  the  same  and  ensuring  its  full  development 
and  practical  working  in  this  country.  All  communications  should  be  addressed 
in  the  first  instance  to  — 

HASELTINE,  LAKE  & CO., 

Chartered  Patent  Agents  and  Consulting  Engineers, 

7 and  8,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.  6275 


OFFICIAL  NOTICES. 

Latest  time  for  receiving,  9.30  a.m.  Thursday. 


COMMONWEALTH  OF  AU8TRALIA. 


72,  Viotoria  Street, 

Westminster,  S.W. 

THE  COMMONWEALTH  REPRESENTATIVE  is  prepaid  to 
receive  Tenders  for  the  supply,  delivery,  c.i.f.  8ydney,  and 
erection  (at  the  Lithgow  Small  Arms  Factory,  New  South  Wales, 
Australia)  of  a Power  Generating  Station  Equipment. 

Form  of  Tender,  Specifications,  and  General  Conditions  may  be 
obtained  on  application  at  the  Commonwealth  Office. 

Tenders  must  be  delivered  under  sealed  cover,  endorsed 
“ Tender  for  a Power  Generating  Station  Equipment,”  to  the 
undersigned  not  later  than  11  a.m.  on  Tuesday,  January  11th, 
1910. 

Tenders  should  be  accompanied  by  a priced  schedule  of  the 
various  portions  of  the  plant  detailed  under  the  principal  headings 
of  the  Specification. 

The  Commonwealth  Government  reserves  the  right  to  accept 
the  whole  or  any  portion  of  the  plant  so  scheduled. 

The  schedule  prices  of  each  portion  must  include  the  cost  of 
erection. 

The  lowest  or  any  Tender  will  not  necessarily  be  aocepted. 

(Signed)  R.  MUIRHEAD  COLLINS, 

Representative  of  the  Commonwealth 

in  London.  6123 


COMMONWEALTH  OF  AUSTRALIA. 


Postmaster-General’s  Department, 

Melbourne,  8 th  November,  1909. 

TENDERS  are  invited  for  the  Supply,  Delivery  and  Erection  at 
the  Telephone  Exchange,  General  Post-Office,  Sydney,  of 
Two  Junction  Line  Sections  of  Common  Battery  Switchboard. 

Tender  Forms,  Specifications,  and  General  Conditions,  may  be 
obtained  at  the  Commonwealth  Offices,  London. 

JOHN  QUICK, 

Postmaster- General.  6237 


( Continued  on  page  47.) 
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SEND  FOR  OUR  PRICE  LIST  AND  GIVE  US 
AN  OPPORTUNITY  OF  QUOTING  TO  YOUR  REQUIREMENTS. 


- - 


44 


(Bljloriiic  Accumulator. 


THE  CHLORIDE  ELECTRICAL  STORAGE  CO.,  Ltd., 

PENDLEBURY,  MANCHESTER. 

London  Office:  39,  VICTORIA  STREET,  S.W. 
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• OFFICIAL  NOTICES. — Continued  from  page  45. 


CITY  OF  BIRMINGHAM. 


TRAMWAYS  DEPARTMENT. 


THE  TRAMWAYS  COMMITTEE  are  prepared  to  receive 
Tenders  for  the  Supply  of  Stores,  as  set  forth  in  the  follow- 
ing Schedules,  during  the  year  ending  the  31st  March,  1911. 

Schedule  No.  1. — Glass. 

,,  ,,  2. — Iron  and  Steel. 

,,  ,,  3. — Leather  and  Rubber  Goods. 

,,  ,,  4. — Cotton  Waste,  White  Rags,  Sponges,  &c. 

,,  ,,  5. — Paints,  Varnishes,  &o. 

„ „ 6.— Springs. 

,,  ,,  7. — Electrical  Sundries. 

,,  ,,  8. — Oils,  Greases,  &c. 

,,  ,,  9. — Chemists’  Sundries. 

,,  ,,  10. — Iron  and  Steel  Castings. 

,,  ,,  11. — Malleable  Iron  Castings. 

,,  ,,  12. — Insulating  Materials. 

,,  ,,  13. — Brushes  (including  Paint  Brushes). 

,,  ,,  14. — Files. 

,,  ,,  15. — Ironmongery. 

,,  ,,  16. — Bolts  and  Nuts,  Washers,  &c. 

Conditions  of  Contract  and  Forms  of  Tender  may  be  obtained 
on  application  to  the  undersigned  on  and  after  the  3rd  January, 
1910. 

The  tender,  filled  up  as  directed,  must  be  enclosed  in  a sealed 
cover,  addressed  to  the  Chairman  of  the  Tramways  Committee, 
and  endorsed  in  the  left-hand  corner,  and  delivered  to  the  Bir- 
mingham Corporation  Tramway  Offioes,  147,  Corporation  Street, 
Birmingham,  not  later  than  12  o’clock  noon,  on  Tuesday  the  1st 
day  of  February,  1910. 

ALFRED  BAKER, 

General  Manager.  6301 


THE 


ELECTRIC  TRAMCAR  HAND-BOOK, 

Fop  Motorm>n  Inepector*  and  Depot  Worker*. 

By  W.  A.  AGNEW. 

2s.  Bd.  Poet  Free  2m.  Bd. 

\ M aL^ASTt^yjrEHOUSEj  0^4,  Ludgate  Hill,  LONDON.  C.C^ 


LANCDON-DAVIES 


SOUTHWARK  WORKS.  SlSSiSSS^' 
DEVERELL  ST  s.£.  DaShokloNDON- 


r 

V. 


The  Universal  Electrical  Directory. 
1910  EDITION  IN  PREPARATION. 

H.  ALABASTER.  GATEHOUSE  & Co.. 


4.  Ludgate  Hill,  London,  E 


J 


' 


1 


When  laying  cables  on  the  Solid  System,  use 

Doulton  Troughing 

and  Bridge  Insulators 

which  give  the  maximum  security  obtainable. 

ISEirisIttWe.  Non-ctrioctlno. 

oulton  & Co.  Limited, 

LAMUETH,  LONDON,  S.E. 

Works:  LAMtCTH,  LQHD0N ; R0WLIY  RI8IS ; SMETHWICK 
*T.  HELENS ; IURSUM;  and  PAM  LIT. 

Branch  Offices: 

■IRM1M4MMI  UVHIPOOL;  MAMCHISTIH ; • lUMOW. 


H.D.  M. 


The  STIRLING  BOILER  CO.,  LTD., 

Head  Office  : 25,  Victoria  Street,  Westminster,  S.W. 

Telegrams : “ Stirlinico,  London.”  Telephone  : 822,  559,  Westminster. 

Branch  Offices  and  Agencies:  GLASGOW,  MANCHESTER.  LEEDS,  SHEFFIELD.  NEWCASTLE.  CARDIFF. 


THE  STIRLING  BOILER. 


Simplest  in  Construction. 
Economical  in  Operation. 
Easily  Transportable. 
Economical  in  Freight. 
Suitable  for  all  Fuels. 
Readily  cleaned. 


Write  for  Full  Particulars 
and  for  Pamphlets  : 

“ECONOMICAL  STEAM  RAISING,” 
“FACTS,”  “TESTS,”  &c. 


When  in  the  market  for 
Boilers,  send  to  us  for  an 
estimate. 


IN 


PERFECT  INSULATION. 


ONE  SCREW  ONLY, 


IN  TIME  AND  MONEY. 


VO  cut  wires , therefore  NO  straining 
cleats.  These  Cleats  only  inserted 
to  denote  system . * 


I akes  any  size  of  Wire  from  rV  s.w.g.  to  vg-  s.w.g.  English  made  throughout  with  best  quality  Association  China. 
Rapidly  being  adopted  by  the  Principal  Railway  Companies,  Breweries,  Electrical  Engineers, 

Collieries  and  Works. 

The  most  successful  Ceiling  Rose  for  Rink  Lighting. 


SOLE  OWNERS 


AUI  py  © A A I CABINET  CHAMBERS, 

LUALE  I w LTD.,  BASINCHALL  STREET,  LEEDS. 
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CLEAT  CEILING  ROSE 

(PATENT  No.  27,729.) 


SIMPLE,  EFFICIENT, 


SEE  WHAT  IT  SAVES 


. ■.  , ■ . ...  V , •.  ■..  . , « . * 
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0 EJ 
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M 


THE 


INDUCTION  MOTORS 

FOR  DRIVING 

PRINTING  MACHINERY. 


GROUP  OF  CASCADE  PRINTING  PRESS  MOTORS. 


SANDYCROFT 


FOUNDRY  CO.,  LIMITED, 


Price  1/6  net;  Post  Free  1/7.  Limp  Cloth,  cut  flush,  round  corners,  red  edges,  demy  12  mo, 
suitable  for  pocket  (size  62  by  3$). 

% 

- - - - THE  - - - 

COMMERCIAL  ENGINEER'S  POCKET-BOOK 

ELECTRICITY  SUPPLY. 

A Handbook  for  Publicity  Department  Managers,  Electricity  Supply  and  Contractors’  Representatives. 

By  FRANCIS  H.  DAVIES,  a.m.i.e.e. 


WHAT  THE  PRESS  SAYS  : 


“ Some  such  book  as  this  has  long  been  wanted,  as  hitherto  there 
has  been  nothing  in  a convenient  loim  which  contained  the  data 
now  bronght  together  in  Mr.  Davies’  book.”  ....  “The 
book  ails  a real  want,  is  of  handy  size  for  the  pocket,  and  is  very 
good  value  for  the  money."  — Electricity. 

“ This,  the  latest  addition  to  the  pocket-books  provided  for  engi- 
neers, enters  a Held  entirely  its  own.”  . . . . “ Is  devoted  to 
providing  the  kind  of  information  needed  by  the  canvasser  for  a 
contractor,  or  a power  or  light  undertaking.”— Engineering. 

“ It  is  intended,  we  gather,  mainly  for  those  who  are  selling 
current  as  a commercial  article;  ....  should  prove  worih 
the  price  asked  for  it  over  and  over  again  by  those  who  have  to  talk 
volts,  amperes  and  electrical  horse-power,  and  who  are  interested 
in  electricity  from  a commercial  point  of  view.  It  is  ihe  only  book 
of  its  kind  that  has  come  ander  our  notice  and  it  will  undoubtedly 
fill  the  proverbial  long-felt  want.” — Machinery  Market. 

“Contains  a mass  of  information  concerning  the  comparative 
cost  of  electricity  and  gas  for  both  lighting  and  power  purposes.”— 
Electrical  Contractor, 


“An  exceedingly  useful  pocket-book  relating  to  all  branches  of 
electricity  ....  should  prove  a welcome  addition  to  the 
engineers'  source  of  knowledge.” — Ironmonger * Chronicle. 

“ Intended  specially  for  those  interested  in  extending  the  sale  of 
electricity  in  towns  for  industrial  and  private  uses,  and  likely  to  be 
useful  to  the  electric  supply  publicity  manager  or  canvasser  . . 

. . The  pocket-book  fills  a position  scarcely  occupied  by 

any  other  of  the  many  electrical  pocket-books  ” - Manchester 
Guardian. 

“ Is  intended  to  assist  managers  of  publicity  departments,  elec- 
tricity supply  representatives  Ac should  be  of  much 

use  to  those  who  are  interested  in  the  commercial  aspects  of  elec- 
trical engineering.”  — Times. 

“A  handy  pocket  • bonk  intended  for  publicity  department 
managers,  electricity  supply  and  contractors’ representatives,  and 
commercial  engineers  generally,  ....  supplies  information 
on  a variety  of  subjects  and  in  a compact  and  easily  accessible 
form.” — Illuminating  Engineer. 


H.  AbABAgTER,  GATEHOUSE  & CO.,  4,  Ludgate  Hill,  London. 


“HULLO! 

ARE  YOU  1910  A.D.  ? 

“ Yes.” 

•Wen,  I in  1909, 


and  as  my  time  is  just  up  I should  like  to 
give  you  a few  words  of  advice  before  you 
come  to  take  my  place. 

“ I’ve  had  a very  exciting  time  down 
here,  but  taking  it  all  round  this  world  is 
a jolly  old  place  and  it's  not  a bit  dull  or 
gloomy. 

“ As  a matter  of  fact  it  can’t  help  being 
bright  and  cheerful  when  so  many  ARCO- 
FLAME’S  are  used.” 

“What's  that?  What’s  an  ARCO- 
FLAME?” 

“ Why,  my  dear  young  innocent  — it’s  an 
Intense  Flame  Arc  Lamp,  noted  for  its 
wonderful  brilliancy. 

“ But  you'll  soon  find  out  all  about  it  once 
you  arrive.” 

“ What’s  that  ? Where  can  they  be 
seen  ? ” 

“ Why,  my  dear  boy,  you  can’t  get  away 
from  them  ! 


“THEY’RE  USED 
EVERYWHERE  ! ! 


1,842 

Telephone  Nos.  12,995 
14,404 

Telegrams:  “ GREVENER,  LONDON 


CENTRA! 
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Write  to  us  to-day  for  Catalogues  and  Full  Particulars — 

J.  & H.  GREVENER, 

ELDOIN  STREET  MOUSE, 


OZONA1R  - - 
APPARATUS 


ud  VENTILATING  SYSTEM 


Rapidly  Growing  in  Favour. 


are 


I-m  ECTRICAL  ENGINEERS  should  become  acquainted  witl 
E AeTSSSe.  addin,  OZONAIR  BUSINESS  to  thei, 
present  TURNOVER.  


40-Page  lllaitrated  •Pamphlet  and  ‘Price  Lltt  will  be  »eai 
Peel  Free  on  receipt  of  baitneu  card. 


OZONAIR,  Ltd, 


%,  VICTORIA  ST..  WESTMINSTER. 


s.w. 


COMMUTATOR  GRINDERS. 

NO  MOTOR  REQUIRED. 


THE  BEST,  CHEAPEST,  AND  ONLY  MACHINE  SUITABLE 
FOR  TRUEING  UP  ALL  KINDS  OF  COMMUTATORS  IN  POSITION. 


NO  ELECTRIC  STATION  COMPLETE  WITHOUT  IT. 


On  the  Admiralty.  Awarded  Gold  Medal 

War  Office.  India  Office.  Marseilles  Exhibition, 

and  Crown  Agents’  Lists.  1908. 


Catalogue  and  Price  List  on  application  : 

PHILLIPS  COMMUTATOR  GRINDER  Co.,  Ltd., 

Telegrams:  95,  CANNON  St.,  LONDON.  E.C.  Telephone  No. 

“ C0M8RINDER,  LONDON/1 R038  LONDON 


7'6 

"“THOMSON 

ELECTRIC  LAMP. 

PRICE  7/6 

THE  METER  READER’S  LAMP. 

HANDSOME,  DURABLE,  NICKEL  PLATED  CASE 
COMPACT,  HANDY  AND  PORTABLE  IN  SIZE. 

| 

The  accumulator  can  easily  be  recharged, 
and  will  give  from  4 to  6 houri’  Brilliant  and 
Continuous  Light.  For  the  past  8 years  the 
THOMSON  LAMP  has  been  Used  m all  parts 
of  the  world,  for  all  purposes. 

HALF  SIZE. 

WRITE  FOR  PARTICULARS. 

Sole  Agents : 

L.  E.  WILSON  & Co., 

Tel.  Address  : 20,  CROSS  ST.t 

"Telephony,  Manchester."  MANCHESTER, 
Telephone  : City  844.  a|)d  a,  61<  STANLEY  ST., 

LIVERPOOL. 

FOR  DIRECT  CURRENT  CIRCUITS. 


COVER  173. 
For  Indoor  Use. 


COVER  174. 
For  Indoor  Use. 


C]J  For  those  desiring  a really  reliable  little  Arc  Lamp 
of  small  current  capacity,  low  in  price  and  economical 
in  carbon  consumption,  the  **  KOHIINOOR 
is  unsurpassed. 

IJ  It  is  specially  suitable  for  the  lighting  of  Shops, 
Offices,  Banks,  Restaurants,  &c.,  where  a steady 
white  light  is  required,  and  can  be  supplied  for  current 
ranges  of  3,  4,  5,  6 or  7 amps,  as  required. 

Cj]  Its  candle-power  varies  from  300  to  1100  C.P., 
according  to  the  ampere  rating. 

CJ  Burning  hours  20  to  35  average. 

WRITE  FOR 

List  1346  giving  full  particulars  and  prices. 


CABLES : 

Abeam,  London 


life 


COVER  180. 
For  Outdoor  Use. 


COVER  179. 

For  Indirect  Lighting. 


CODE  : 


, A.B.C.,  5th  Edition. 


^ksT„ — LoNDOtisfci 

Glasgow,  Newoaa«e,  Liverpool,  Manohoater,  Leeda,  Birmingham,  Cardiff,  Dublin,  Reading, 
Sydnay,  Bombay  and  Melbourne. 


_ . „^=.-  i a 1 1 — — ■■  ■■■■■  — — r-T-t— — ^ i 
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STEWARTS  « LLOYDS, 

41,  Oswald  Street,  Nile  Street,  LIMITED, 

GLASGOW.  BIRMINGHAM. 

WROUGHT  IRON  and  STEEL 

TUBES  and  FITTINGS, 

FOR  QA8.  STEAM.  AIR.  WATER,  &C. 

3^1-A.IIsr  STEAM  PIPES, 

With  Flanges  welded  on  and  Branches  welded  in,  A SPECIALITY. 

RIMERED  and  RODDED  TUBES  and  CONNECTIONS  for  ELECTRIC  WIRING. 


TRAMWAY,  TELEGRAPH  AND  TELEPHONE  POLES. 


“BON  ACCORD  ” 


CENTRIFUGAL 
PUMPS^H 


LOW  LIFT  TYPE  and 
HIGH  LIFT  TURBINE  TYPE. 
Fop  any  Quantity  and  Head 


HIGH-SPEED  ENGINES 

OPEN  and  ENCLOSED  TYPES. 


24r  Electrically-Driven  Pump. 


DRYSDALE  & CO.,  Ltd 

■ i w?®“fcc"d. ... 

Telegrams:  “Bonaooord,  Glasgow.”  YOKER,  GLASGOW,  W. 


SILENCE,  RELIABILITY, 

EFFICIENCY,  CHEAPNESS, 

SPELL 

CONSTANTLY  INCREASING  POPULARITY. 

Prices  and  Particulars  on  application  to 

THE  WILSON-WOLF  ENG.  CO.,  LD 

BRADFORD. 


Telephone — Holborn  5264.  rn-p-rn  _ . . 

Telegrams  Seejaslr,”  London. 

CONTRACT  JOURNAL 

ESTABLISHED  1879. 

,s  THE  PAPER  ro» 

CONTRACTS  OPEN, 

RESULT  OF  TENDERS, 

BUSINESS  ROTES,  &o. 

Specimen  Co,>y  6<1.  Annual  Subscription  26s. 

ADVERTISEMENT  RATES  ON  APPLICATION 

TO 

A.  PITMAN,  Secretary  and  Manager, 

127/130,  TEMPLE  CHAMBERS,  TEMPLE  AVENUE,  LONDON,  E.C. 

- - ’ 
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ERNEST  F.  MOY.  L" 

GREENLAND  PLACE,  CAMDEN  TOWN, 

LONDON,  N.W. 

Telegraphic  Address  : Telephones  : 

M Movedob,  London."  Nos.  1978  North  and 

1600  P.O.  Hampstead, 


D.P.  IRONCLAD  SWITCH. 


NEW  PATTERN,  TYPE  No.  50. 
TO  CARRY  UP  TO  10  AMPS. 


NO  OPEN  SLOT, 

CONTACTS  ON  PORCELAIN, 

WORKING  PARTS  STEEL, 

SUITABLE  FOR  500  VOLTS, 

DETACHABLE  SOCKETS  TAPPED  FOR 
CONDUIT  OR  BARREL. 


No  Wonder  I.C.S, 

Students  are  so 
Successful. 

The  f rainirg  they  receive  is  so  carefully 
planned,  on  strictly  serviceable,  salary- 
raising  lines,  and  it  is  supplemented  by  free 
service  in  the  matter  of  employment. 

Experienced  students  and  practical  employer  m 
are  at  c ne  in  recognising  the  truly  unique  value 
of  the  International  Correspondence  Schools’  CorrespondeLce 
Courses. 

For  instance,  Student  A.  Randles,  of  Hanley,  writes  : 

“ i have  been  through  several  English  Technical  Courses,  but  none 
touch  the  I.C.S.  for  clearness  and  simplicity .” 

Again,  Mr.  Edward  Chapman,  Manager  of  the  Radford  Motor 
Works,  Nottingham,  writes  : 

“ I do  not  know  of  any  school  or  educational  institution  whose  system 
of  instruction  is  so  concise , thorough  and  complete.” 

Emplryers  everywhere  speak  in  similar  terms  and  are  glad  to  get 
I.C.S.  trained  men.  Hence  the  success  of  the  “ I.C.S.  Students  Aid 
Department”  which  devotes  its  entiie  attrution  to  assisting  I.C.S. 
men  in  tie  matter  of  employment,  free  of  charge. 

With  such  an  opportunity  before  you  as  is  offered  by  the  I.C.8., 
you  will  not  refuse  to  join  the  ranks  of  the  successful.  Remember 
this  unique  technical  training  is  given  you  by  correspondence  in  your 
spare  time,  so  that  whatever  your  ciroumstances  it  is  available. 

Send  now  for  full  information  of  the  particular  I.C.S.  Course  to 
meet  your  needs.  We  shall  alfo  forward  you  further  testimony  from 
students  and  employers,  and  a list  of  the  Faculty  Officers  and  Experts 
whose  brains  and  experience  we  place  at  your  disposal.  Simply 
write  a postcard  mentioning  your  line  of  work. 


PARTIAL  LIST  OF  I.C.S.  COURSES. 

(There  are  over  120  in  all.) 

Textiles 

Business  Training 
Civil  Service 
Modern  Languages 


Electrical  Engineering 
Structural  Engineering 
Mechanical  Engineering 
Civil  Engineering 


Mining  Engineering 
Commercial  Chemistry 
Architecture 
Plumbing 


International  Correspondence  Schools,  Ltd. 

(Dept.  216G)  International  Buildings,  Klngsway,  London,  W.C. 
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Single,  Concentric,  Triple  Concentric 


and  Multicore 


ELECTRIC  CABLES  lor  all  PURPOSES, 


Arrangements  at  our  Works  to 
test  Cables  up  to  120,000  volts. 


Felten  & Guilleaume-Lahmeyerwerke  A.G., 


CarlswerH,  Mulheim-on-Rhine, 


Agents  for  the  United  Kingdom: 


For  Insulated  Wires  and  Cables  for  Electric  Light,  Transmission  of  Power, 
and  for  Rail  Bonds : 


The  LAHMEYER  ELECTRICAL  CO.,  Ltd.,  109— 111,  New  Oxford  St.,  LONDON,  W.C. 

For  all  other  Manufactures: 

W.  F.  DENNIS  & CO.,  49,  Queen  Victoria  Street,  LONDON,  E.C. 


THE 


ELECTRIC  TRAMCAR  HAND-BOOK 


For 

MOTORMEN, 

INSPECTORS, 


and 

DEPOT 

WORKERS. 


Post  Free  X / 2s.  8d. 

BY  W.  A.  AG  NEW. 


H.  ALABASTER,  GATEHOUSE  & CO., 

4,  Ludgato  Hill,  London,  E.C. 


McCLURE 

AND 

WHITFIELD, 

STOCKPORT. 


PROMPT 


REPAIRS 


O.C.  MACHINERY 


RELIABLE. 


Telegrams:  ".Motors. 
Telephone' No. ;180  Stookport. 


F.  J.  BORLAND  & CO., 


OLD  MILLS, 
CAMP  RO  AD, 


LEEDS. 


Telegrams;  Borland,  Leeds 


OR/G  INAL  » 

ARC  LAMPS, 


iUA  LLEOj^l 


Telephone  No.  1615. 


CATALOGUES  ON  APPLICATION . 


The  “ELECTRICAL  REVIEW’S” 
SUGGESTIONS 

for  dealing  with 

APPARENT  DEATH 

from  Electric  Shock  should  be  in  every  Generating.  Trans- 
forming and  Motor  House. 

Mounted  on  Cardboard,  Is.  each ; postage  3d.  extra. 
4,  LUDGATE  HILL,  LONDON,  E.C. 
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J.  P.  HALL  « Co.,  Ltd.,  OLDHAM 


MAKERS  OF 


Telegrams:  Dynamo. 
Telephone:  300. 


DYNAMOS 


MOTORS 


DIRECT  & ALTERNATING. 


No.  355.— STANDARD  VENTILATED  ENCLOSED  RAINPROOF  CRANE  MOTOR. 


DIRECT  & ALTERNATING. 


SHORT-CIRCUITED  ROTOR 

INDUCTION  MOTORS 


Special 


Multiple 


Construction 

of 


End 

Rings. 

(PATENT). 


THE  LANCASHIRE 
DYNAMO  & MOTOR  CO.,  LTD., 


XXVII!  | Ml] 


Till’.  KI.KOTRir.AI.  RKVIKW  SUITI.RMKNT. 


| hmuMiihor  .11,  1II0H. 


<«>V 


J.  H.  TUCKER  & CO 


.o 


ION  DON  011*0  1 


KING'S  ROAI),  MAY  Mil  I H, 


i-i  anoow  or  ro  l t 

W.  SHAFTESBURY  A VENUE.  W.C  | {|  |^|V|  INGHAM.  Mf,  SI  VINCI  Nl  St  Nil  I. 

f ********************************************************************** 


FUSE 

BOXES 

NEW  DESIGNS. 

(REQI8T1  RED.) 

250  and  600  VOLTS. 


PHICI  S I 

SINGLE-POLE. 

50  AMPS.  250  VOLTS. 


Nut  Type  - - 3/9 each- 

No.  21100. 

Replacement  Type  A/3  each- 

No.  211.10  */  ^ 


SUBJECT 

TO 

LARGE 

DISCOUNTS 


I).P.  Nl)  I 'I  ypo  with  Snallni;  Chnmkrr. 


•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦a* ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

ASK  FOR  PRICES  OF  LARGER  SIZES. 


WORTHINGTON 

PUMP  COMPANY.  IIMIIIII. 

Willi  which  In  hworpnrulntl  Urn  Knriipx.M  lliinlnmm  ill  Ilia  lllulin  A HiiiiwIai  BUmii  ClMliP  Workl. 


) 163,  QUEEN  VICTORIA  8T.r  LONDON.  E.C., 

. .>  And  branch*.  In  lh.  prim  Ip. I Cilia,  nnd  lawn.  Ihruuuh.ul  Ih  * W.rld. 


WOltTIIINOTON  MIJI/IIM.OW  lll/lll  A<  I.  f !OIU)l  NMKU 
on  OoniMnn/1  Ai»  nm I I '.innilnUri^  I'lnuyn,  wllh 
'I'hinU  in  Compound  mg  him  (jyllrnlurH, 


< nlilm  Mini  . \ »\*M(»nn 

'■  I'UMMNf  • lONhON" 

:i  1 1 AMI'IJMI*.  I.OMUON  " 


IVr/ln  /or  K/ioo/n/ 
///iio/rolai/ 

Oontlnnmlnu  l/l^*■/»H«»  • 


'I  .l«|.l«',n.. 

101,  10/  .»*l  101, 
HANK, 


PUMPING  MACHINERY  MANUFACTURERS 

OF  ALL  TYPES  AND  FOR  EVERY  SERVICE. 


I . ,1,1,  L,  A .11  I , ,1  1,(1,  , III, (..III,  ll„„M  , Hour,,, III  bind,  I < .,  .nd  J'„Ml«l,,,l  I/,  IniftlaU/lt  II  Ai  »»*»,<  «,  Out  llhiiaa  A < „ , W I,  /,ii,l**'4.  HOI,  l^nili/lb, 
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HENLEY'S 


EXTRA 

HIGH- 

TENSION 


CABLES 


130,000  VOLTS. 


SECTION  FULL  SIZE. 


THE  HIGHEST  PRESSURE 

ever  obtained  on  any  cable  manufactured 
in  this  country. 

BUILT  FOR  A WORKING 
VOLTAGE  of  40,000,  this  cable  was 

subjected  to  the  undernoted  tests,  which 
it  successfully  withstood.  The  pressure 
was  raised  without  any  interval  between 
the  tests,  thus  no  time  was  allowed  for 
recovery. 

TESTS  : — 

75.000  (R.M.S.)  volts  for.  ..  5 mins. 

90.000  „ 5 „ 

100.000  „ „ 20  „ 

115.000  „ 30  „ 

130.000  „ „ ,,....10  „ 


This  Cable  was  manufactured  for  Messrs.  THE  MARCONI  WIRELESS 
TELEGRAPH  CO.,  LTD.  Specification  : Twin  Cable,  Conductors  02 
sq.  in.  area,  paper  insulated,  lead  sheathed,  served,  wire  armoured  and  served. 

— v 

YOUR  IMMEDIATE  REQUIREMENTS  may 

not  be  for  high-tension  ; but  remember  that 
we  are  equally  expert  in  any  kind  of 
electric  wire  or  cable— from  the  smallest 
cotton  covered  to  the  heaviest  armoured. 

SEND  US  YOUR  ENQUIRIES. 


W.  T.  HENLEY’S  TELEGRAPH  WORKS 

CO.,  LTD., 

Blomfield  Street,  London,  Wall, 


Telephones:  4940  LONDON  WALL  (Z  Lines). 


G.P.O.,  3596  CENTRAL 
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LAMPS 


OSIAM 

LAMPS 


DRAKE  & GORHAM,  LD 


Write,  Call  or  Telephone  for  New  Lists . 


DRAKE  & GORHAM,  I* 


Telegrams  : 
"ACCUMULATOR." 
LONDON.  MANCHESTER 
or  GLASGOW. 


LONDON  : 66,  Victoria  Street,  S.W. 
MANCHESTER:  47,  Spring  Gardens. 
GLASGOW:  50,  Wellington  Street. 


Telephones : 

893  Westminster  (three  lines; 

P.O.  1 218  Victoria 
3700  City  (2  lines)  Manchester 
3858  Corporation  and 
2198  Argyle  Glasgow 


BELFAST : Grosvenor  House,  Wellington  Plaoe  (Mr.  F.  W.  PARKES). 
BRISTOL  : 6,  Bristol  Bridge  (Mr.  W.  H.  R.  CLEAVE). 

CARDIFF  : 4,  Church  8treet  (Mr.  H.  NANCE). 

DUBLIN  i Noiwlch  Union  Chatrbste,  Davison  St.  (Mr.  D.[J.  DOCLAN). 


LEEDS  : 11,  Upper  Mill  Hill,  Boar  Lane  (Messrs.  CASPERSON  BROS.) 
MIDDLESBROUGH  : 22,  East  Street  (Messrs.  J.  T.  BELL  & CO.),  oo 
NEWCASTLE  ON-TYNE:  1,s,8t.  (Nicholas;  Buildings  (Messrs.  t REED 
and  FOGQIN). 


EED 


TYPE  A.— OVERALL  LENGTH  14  INCHES. 


Large  Stocks  of  ALL  TYPES. 


(BAST! AN  SYSTEM). 


A bright  red 
heat  in 
15  seconds. 


Consumption 
0*75  of  a 
unit  per  hour, 


Immediate  Delivery 
in  any  Quantities. 


OIIART7  ELECTRIC 

VUAn  I £—  RADIATORS 


ADVERTISING  LITERATURE,  WITH 
CONTRACTOR’S  NAME  AND 
ADDRESS, 

FREE  ON  APPLICATION. 


CONTRACTORS  TO  H.M.  GOVERNMENT 
ESTABLISHED  1814. 


TELEGRAMS:  “QUALITY,  WORCESTER.” 
NAT.  TELEPHONE  NO.  160,  WORCESTER. 


No.  1205. 


ONLY  ADDRESS: 

HARDY 


PADMORE 


5 


LIMITED, 


No.  1270. 


WORCESTER, 


PLEASE  SEND  US 

YOUR 

ENQUIRIES. 


WE  CAN  NOW  QUOTE  YOU  FOR  A SPLENDID  SELECTION  OF 
INCANDESCENT  PILLARS  AND  BRACKETS. 
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CONTRACTORS’  COLUMN. 

ableexPense  is  incurred  in  the  production^ of thlsVolvmin^and  evTrycare^^tekenTo  ensureth^at't!'0  “*?  Beeki"g  f?r  openings  for  new  business.  Consider, 
stood  that  in  a matter  where  so  many  correspondents  are  engaged,  and  where  the  amount  of  tl™ lsllne,W  ilnii  accurate,  but  it  will  be  under- 
guaranteed. If  alleged  inaccuracies  are  reported  to  the  Editors,  they  will  he  fully  investigated  { * to  be  han<3]ed  18  very  lar8e> thla  cannot  always  be 


ABERDEENSHIRE.— Alterations  at  United  Free  Church,  Blairdaff  by 

iMMTrTirr  Kelly  & Nl00>.  architects,  367,  Union  Street,  Aberdeen. 

ANN! 1ELD  PLAIN  (Co,  Durham).— Five  houses  in  William  Street  ; W.  G. 
hawse tt.  Six  houses  in  Mitchell  Street;  J.  J.  Bulmer. 

ASHFORD.— Probable  re-instatement  (after  firel  of  portion  of  Eastwell  House 
(premises  lit  by  eleotncity),  for  H.  J.  King. 

ATHERTON.— Further  developments  projected ; Fletcher  Burrows  & Co. 

A1 LESBURY.— Alterations  to  business  premises,  Stoke  Road,  for  P.  J.  Scott. 

Additions  to  factory,  Clovelly  Road,  fir  G.  A.  Mower.  Three 
houses,  Highbridge  Road,  for  Mr.  Bliss. 

BARNSLEY -Four  houses,  Park  Street,  for  T.  Lindley.  Six  houses,  Holgate 
Avenue,  for  E.W.  Dyson.  Four  shops,  Dodworth  Road,  for  F.  Hey. 
Four  houses,  Wilby  Lane,  for  A.  Wilby.  Sixteen  houses,  St. 
Edmund  s Avenue ; W.  Healey,  builder,  Barnsley.  Rink,  Don- 
CaSt6r  R°ad  ’ Central  Hal1  Seating  Rink  Co.,  Barnsley. 

BECKENHAM.— Additions  to  "Southmer,”  Westmoreland  Road;  J.  Elliman, 
under,  Albermarle  Road.  Eight  houses,  St.  James’  Avenue  ; 
Hethermgton  & Co.,  builders.  Eight  houses,  Elwill  Way ; H.  & G. 
Taylor,  builders.  Park  Langley. 

BEDWELLTY.— Additions  to  the  workhouse  for  the  B.G.  (£2,720). 

BELFAST.-New  premises  in  York  Street  and  York  Lane,  for  the  Belfast 
uo-operative  Society,  Ltd. ; S.  Stevenson,  architect,  83,  Royal 
Avenue,  Belfast.  New  theatre,  corner  of  Grosvenor  Road  and 
Durham  Street,  for  the  Alexandra  Theatre  Co. 

BOLTON.— Probable  re-instatement  (after  fire)  of  portion  of  the  Vernon  Mill, 
Y?10n,  sPlnnit|g  Co.  (premises  lit  by  eleotricity  ; damage, 
*l,U00).  Developments  and  extensions  at  mills;  Messrs.  Ainsworth, 
spinners,  Haslam  Spinning  Co.,  and  Messrs.  Crooks,  spinners. 

BRADFORD.— Warehouse  and  shed,  for  J,  Ambler  & Sons,  Ltd.,  Midland  Mills, 
Bradford;  S.  Jackson  & Son,  architects,  11,  Tanfield  Chambers, 
Bradford. 

BRIGG.— Offices  in  connection  with  new  steel  works,  for  J.  Lysaght,  Ltd., 
Newport,  Mon.  J 

BRIGHTON.— Additional  police  offices  at  the  Town  Hall  ; Borough  Surveyor, 
Town  Hall,  Brighton. 

BRISTOL.— New  musio  hall,  at  Bedminster,  for  Bristol  Grand  Theatre  of 
varieties.  Ltd.  (new  company)  ; J.  Bannister  Howard,  director. 
Skating  rink,  with  public  hall  and  cafe,  Park  Row ; M.  Green, 
secretary  of  the  company,  17,  Bridge  Street,  Bristol.  Additions  to 
Eastville  Workhouse,  for  the  B.G. ; J.  J.  Simpson,  clerk,  St.  Peter’s 
Hospital,  Bristol. 

BROADSTAIRS.— Shop  and  house, corner  of  Ramsgate  Road  and  Queen’s  Road, 
tor  H.  J.  Harris ; four  houses  and  shops,  Charlotte  Street,  for  C. 
Britton.  Two  houses,  Napier  Road ; A.  Foster,  architect,  Pierre- 
raont  Estate  Office,  Broadstairs. 

BROMLEY.— Alterations  to  “ Oldfield,”  Oldfield  Road;  F.  P.  Duthoit,  builder, 
Westmoreland  Road.  Twelve  houses,  Foxbury  Road  ; F.  G. 
Crickett,  architect. 

BUR8LEM. --Roller  skating  rink ; E.  T.  Watkin,  architect,  Swan  Chambers, 
Burslem. 

BUTE.— Prospective  rebuilding  of  Kyles  of  Bute  Hydro  (destroyed  by  fire) ; D. 
Hill,  Jack  & 8ons,  secretaries. 

CADISHEAD  (near  Manchester).— Adaptation  of  patent  fuel  works  for  seed 
crushing ; Secretary,  Manchester  Oil-Beed  Crushers,  Ltd.,  20, 
Princess  Street,  Manchester. 

CANTERBURY.— Drill  hall  for  the  Kent  Territorial  Association  (£6,975). 

CA8TLEFORD.— Premises,  off  Albion  Street,  for  Lumb  & Co.,  glass  bottle 
manufacturers ; offices,  Bridge  Street,  for  W.  Shepherd. 

CHELMSFORD.— 8kating  rink,  for  the  Chelmsford  Rink  and  Picture  Palace 
Co. 

CHIGWELL  (Essex).— Dining  hall,  workshop,  &c.,  and  alterations  to  existing 
buildings  at  Chigwell  8ohool ; H.  Tooley,  architect,  Council  Offices, 
Buckhurst  Hill,  Essex. 

CHISWICK.- Two  sohools  (200  places  eaoh) ; H.  G.  Crothall,  arohiteot, 
Middlesex  Education  Committee,  Guildhall,  Westminster,  S.W. 

CLEETHORPES  (near  Grimsby).— Public  hall  at  rear  of  Council  offices,  for 
the  U.D.C. 

CLITHEROE.— Probable  re-erection,  after  fire,  of  bungalow,  Middlewood  Hall. 

for  W.  King-Wilkinson.  ’ 

COATBRIDGE.— Villa  in  Blair  Road  (£900) ; G.  Reid,  builder. 

COLNE.— Probable  re-erection,  after  fire,  of  premises,  for  the  Liberal  Club 
(damage,  £2,000). 

COPPULL  (near  Chorley).— New  church,  Park  Road,  gift  of  J.  Darlington 
The  Hill,  Lutterworth,  and  A.  Hewlett,  Haseley  Manor,  Warwiok. 

COVENTRY.— Proposed  important  additions  to  the  Inland  Revenue  and  County 
Court  offices,  for  H.M.  Office  of  Works,  London. 

CROYDON.— Adaptation  of  The  Lindens  and  The  Crosslands  for  children’s 
homes  (£600);  H.  List,  clerk,  Croydon  Board  of  Guardians,  Mayday 
Road,  Thornton  Heath. 

DEVONPORT.— Married  soldiers’  quarters  at  Old  Granby  Barracks  ; Director 
of  Barraok  Construction,  80,  Pall  Mall,  S.W. 

DEWSBURY.— Residence,  Healds  Road;  R.  Castle  & Son,  arohiteots,  Cleck- 
heaton. 

DONCASTER. — New  Roman  Catholic  Schools  in  Lord  Street. 

DUBLIN.— New  boardroom  and  additions  to  offices,  for  the  Rathdown  Union- 
G.  T.  Moore,  architect,  1 and  2,  Foster  Place,  Dublin. 

DUNDEE.— Rink,  West  End  Street;  R.  M.  Cameron,  aroliitect,  63,  Great  King 
Street,  Edinburgh. 

EPSOM.— Additions  to  Frances  Lodge,  Woodcote  Sidy,  for  Gerrard  Miles. 

ERDINGTON  (Birminoham).— Churoh  ; Rev.  H.  Roe,  Homeleigh,  Erdington. 

EXETER.— Headquarters  for  Artillery  Brigades  (£6,000);  Dymond  & Parsons, 
arohiteots,  Southern  Bay,  Exeter. 

FERRYHILL  (Co.  Durham).— Sixty-seven  houses,  Chilton  Lane,  for  G.  W, 
Lazenby. 

GLASOOW.— Coffee  faotory  at  Shieldball  for  Co  operative  Society  (£2,000);  J. 
Davidson,  arohiteot,  96,  Morrison  Street,  Glasgow. 

HALIFAX.— Enlargement  of  the  Post  Offloe  for  H.M.  Office  Works,  Storey’s 
Gate,  Westminster,  S.W.  Extensions  to  Stoney  Royd  Hospital,  for 
the  T.C.  (£1,700) ; Mr.  Lord,  Borough  Engineer.  Branch  Polioe 
8tation  at  King  Cross,  for  the  T.C. 

HASTINGS.— Two  houses  and  shop,  St.  Helen’s  Down;  F,  H.  Humphreys, 
architect,  6,  Trinity  Street,  Hastings.  Alterations  to  residence, 

" Westcliff,”  St.  Leonards;  Coussens  & Rothwell,  architects,  Hast- 
ings. Alterations  to  “Vaenor,”  Laton  Road,  Hastings;  Coussens 
and  Rothwell,  architects,  Hastings.  Alterations  to  Warrior  House 
Hotel,  St.  Leonards;  J.  B.  Wall,  architect,  13,  Devonshire  Road, 
Bexhill.  Pair  of  semi-detached  villas,  Barry  Road,  Silverhill.  St. 
Leonards;  D.  J.  Neame,  owner  and  builder.  Additions  to  business 
premises,  5,  Claremont,  Hastings;  W.  J.  Taylor,  architect, 
Hastings. 

HATHER8AGE(near  Sheffield).— Bank,  for  Crompton  & Evans;  J.  S.  Dalton, 
builder,  Hathersagc. 

HYDE  (Cheshire).— Six  houses,  Cleveland  Avenue,  for  T.  Fowden. 

JARROW.— New  public  baths  ; J.  H.  Morton,  arohiteot,  60,  King  Street,  Bouth 
Shields. 

KINGBTOWN  (Dublin),-  Probable  rebuilding  of  premises  of  E.  Lee,  Ltd.,  after 
fire  (£15,000). 


LEEDS.  Training  College  and  Hostels,  Beokett’s  Park,  for  the  T.C. ; G.  W 
Atkinson,  architect,  1,  Mark  Lane,  Leeds. 

LEITH.-Rope  works  at  Morayfield,  Restalrig,  for  .1.  Ross  & Co.,  rope  manu- 
facturers, 23,  Bath  Street,  Leith.  Two  new  Salvation  Army  halls 
in  Bangor  Road.  J 

LINTHWAITE.— Five  houses,  off  William  Street,  Milnsbridge,  for  B.  S. 

Butterworth.  Four  houses,  Manchester  Road,  for  J.  Wimpenny 
Bros  AIteratlons  t0  dye-house,  Stanley  Mills,  for  Crowther 

LLANDYSSUL.-Residence  (£600);  W.  D.  Jenkins,  arohiteot,  George  Street, 
-Liianailo  ; I.  Jones,  builder,  Llangranog. 

LLANELLY.— Drill  hall,  Murray  Street,  for  the  War  Offioe. 

LLANWRYTD  WELLS  (Brecon).— Boarding  house  (£1,500) ; W.  D.  Jenkins, 
arohiteot,  Llandilo,  Carmarthenshire. 

LONDON  (S.W.).— Re-appropriation  of  A.8.C.  Block  and  additions  to  provide 
accommodation  for  the  R.A.M.C.,  Millbank  ; Director  of  Barrack 
Construction,  80,  Pall  Mall,  S.W. 

(Clapham  Junction,  S.W.).— Prospective  rebuilding  (after  fire)  of 
premises  for  Arding  & Hobbs. 

(Lewisham,  S.E.).— Six  houses,  Arran  Road ; J.  Watt,  builder.  The 
Lodge,  Bromley  Road,  Catford,  S.E.  Six  houses,  Bromley  Road ; 

• I.  A.  Boughton,  builder,  87,  Culverley  Road,  Catford,  8.E,  Eight 
houses,  Brownhill  Road ; Norfolk  & Prior,  architects,  4,  Station 
Buildings,  Catford  Bridge,  S.E. 

(Walthamstow,  N.E.).— Six  houses,  Cazenove  Road  ; H.  Brodey,  archi- 
teot,  259,  High  Street,  Walthamstow. 

(Shepherd’s  Bush,  W.). — Block  of  shops,  Uxbridge  Road  (£6,600); 
£•  H-  Witts,  architect,  39,  Agate  Road,  Hammersmith,  W. ; 
Kmgerlee  & Sons,  builders,  Oxford. 

(Tottenham,  N.). — Additions  to  St.  Andrew’s  Church,  Clarence  Read, 
for  Rev.  F.  Rice.  Two  houses  and  shop,  75  and  77,  Thackeray 
Avenue  ; G.  W.  Rowley,  builder,  278,  Philip  Lane,  N.  Skating 
rink,  High  Road  ; Norfolk  & Prior,  architects,  4,  Station  Buildings, 
Catford  Bridge,  S.E. 

(Buckingham  Gate,  S.W.). — Building,  Wilfred  Street;  Barlow  and 
Roberts,  builders,  15,  Redcross  Street,  Southwark,  S.E. 

(Blackpriars  Road,  S.E.). — Building,  corner  of  Green  Street  and  Friar 
Street ; W.  K.  Smith,  52,  Cann  Hall  Road,  Leytonstone,  N.E. 

(Southwark,  S.E.).  — Building,  Rockingham  Street,  for  J.  Newton  and 
Co.,  hair  felt  manufacturers,  Verney  Road,  Rotherhithe  New 
Road,  S.E. 

(Lambeth,  8.E.).— Six  houses  on  site  of  Knolly’s  Croft,  Leigham 
Court  Road;  F.  P.  Wooding  & Son,  builders,  3,  Harborough  Road, 
S.W. 

(Stoke  Newington,  N.).— Mission  Hall,  Chapel  Court,  High  Street ; 
Humphreys,  Ltd.,  builders,  Knightsbridge,  S.W. 

(Wood  Green,  N.).— Public  baths  (£8,000);  H.  Burgess,  arohiteot,  61, 
Dunloe  Avenue,  West  Green,  N. 

LYNTON.  Business  premises,  for  A.  Rose,  fishmonger. 

MALDON.  — County  school  (500  places);  A.  S.  R.  Ley,  architect,  65 
Bishopsgate  Street  Without,  London,  E.C. 

MALTON.-New  post-office,  for  H.M.  Office  of  Works,  Storey’s  Gate,  West- 
minster, S.W. 

MARK  (near  Highbridge,  Somerset). — Probable  re-erection,  after  fire,  of 
business  premises,  for  W.  G.  Frost,  grooer  (damage,  £1,000). 

MEDOM8LEY.— Hall  (£2,000) : G.  T.  Wilson,  architect,  Blackhill ; T.  Galla- 
gher, builder,  Blackhill. 

MICKLEOVER. — Wesleyan  Church. 

MORECAMBE — Conversion  of  the  Grand  Hotel  into  hydro  (£9,000). 

MOSBOROUGH  (near  Sheffield).— Probable  re-erection  (after  fire)  of  Knowle 
Hill  Flour  Mills,  for  B.  Lawrence  (damage,  £1,200). 

NEWCA8TLE-ON-TYNE.— New  naval  shipbuilding  yard,  Walker,  for  Sir  W.  G, 
Armstrong,  Whitworth  & Co. 

NEWPORT  (Mon.). — Extensions  to  docks  (electrically  equipped)  for  the  Cardiff 
Channel  Dry  Docks  and  Pontoon  Co.,  Ltd. ; Topham,  Jones  and 
Railton,  Ltd.,  contractors,  Newport.  New  works,  Somerton  Estate, 
for  the  manufacture  of  light  iron  goods,  for  a Birmingham  firm. 

NEWQUAY  (Cornwall).— Alterations  and  additions  to  the  Atlantic  Hotel, 
for  the  Cornish  Hotel  Co. ; G.  Miners  & Son,  builders,  Marazion. 

NOTTINGHAM.— Probable  reinstatement  (after  fire)  of  factory,  Newdigate 
Street,  for  H.  T.  Gamble. 

OCKLINGE.— Additions  to  St.  Michael’s  Churoh  (£10,000)  ; the  Vicar. 

OLDHAM.— Church  Institute  (£2,500)  ; C.  Taylor,  arohiteot,  10,  Clegg  Street, 
Oldham. 

PAISLEY.— New  Ralston  United  Free  Churoh  (£2,250);  W.  D.  McLennan, 
architect,  95,  High  Street,  Paisley. 

PITSEA  (Essex). — County  school  (£3,000) ; F.  Whitmore,  county  arohiteot, 
Chelmsford. 

PLYMOUTH.— Territorial  headquarters,  Miilbay ; F.  A.  Clark,  arohiteot,  83, 
Old  Town  Street,  Plymouth. 

PRE8TWICH.— Primitive  Methodist  Church. 

RAVEN8THORPE  (Yorks.).— Laboratory  at  Howroyd  & Oldroyd’s  chemical 
works.  Fitting  shed,  for  Bell  Bros. 

RAWMARSH.— Thirty-two  houses  ; A.  Pugh,  builder,  New  Road,  Rawmarsh. 

READING.— Buildings  in  Earley  Plaoe,  Minster  Street,  for  W.  L.  Moule  ; 

buildings  in  Fobney  Street,  for  H.  & G.  Simonds,  Ltd.,  brewers, 
Reading;  houses  in  Whitley  Wood  Lane,  for  W.  Harrington, 
Whitley  Wood  Lane. 

RHYL.— Pair  of  villas  in  Grange  Road;  R.  Jones,  20,  River  Street.  Addition 
to  laundry,  Grange  Road. 

RICHMOND-ON-THAMES. — Additions  to  Holbrook  Motor  Works,  Hillrise,  for 
R.  Cowper&Son.  Alterations  to  1,  Halford  Road  ; Brewer,  Smith 
and  Brewer,  architects,  Richmond. 

ST.  ALBANS. — Artillery  barracks;  for  the  Herts  Territorial  Association  ; 
H.  F.  Mence,  arohiteot,  Town  Hall  Chambers,  St.  Albans. 

ST.  IVES. — Proposed  new  municipal  offioes. 

ST.  M 4RG ARETS-AT-CL1FF  (near  Dover). — Probable  re-erection  (a (tor  fire) 
of  the  Hope  Inn,  for  Thompson  & Son,  brewers,  Walmer. 

8EAHAM  HARBOUR. — Co-operative  premises;  Secretary,  Rybope  and 
Silksworth  Co-operative  Society,  Ltd. 

SLOUGH. — Four  houses,  Arthur  Road,  for  R.  Cozens  ; skating  rink,  High 
Street,  for  A.  C.  Corfield  and  R.  Viveash. 

SMETHWICK. — Bank,  in  High  Street,  for  the  London,  City  and  Midland 
Bank,  Ltd. ; alterations  to  Beehive  Inn,  Cape  Hill,  and  alterations 
to  Blue  Gates  Hotel,  f ir  Mitchells  & Butlers,  Ltd. ; 26  houses,  in 
Arden  Road,  for  C.  Hougham. 

SOUTHEND.— Alterations,  Army  and  Navy  Hotel,  Marine  Parade,  for  H.  F. 
Holland. 

SOUTH  SHIELDS. — Alterations,  Havelook  Arms,  for  the  Lawson  Trust;  F. 

Rennoldson,  architect,  King  Street,  South  Shields.  Houses,  Sun- 
derland Road,  for  T.  J.  A T.  G.  Bell ; J.  H.  Morton,  Rrchiteot,  King 
Street,  South  Shields.  Caf6,  in  Sea  Road,  for  W.  Parker;  C.  W. 
Bell,  arohiteot,  17,  Norfolk  Street,  Sunderland, 

(Continued  on  page  62.) 
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BRITISH  INSULATED  & HELSBY  CABLES, 

LIMITED. 

HEAD  OFFICE:  WORKS: 

PRESCOT,  LANCASHIRE.  PRESCOT,  HELSBY  & LIVERPOOL 


ELECTRICAL 

CABLE 

MAKERS 

and 

ENGINEERS. 


CONTRACTORS 

for  the  erection  and  Complete 
Equipment  of 

LIGHTING, 

TRAMWAY, 

POWER  TRANSMISSION, 
TELEGRAPH  and 
TELEPHONE  SYSTEMS. 


Manufacturers  of 


PAPER,  RUBBER,  VULCANISED  BITUMEN  AND 
GUTTA-PERCHA  INSULATED  CABLES  AND  WIRES 


Or  EVERY  DESCRIPTION, 


Telegraph  and  Telephone  Line  Wire  (Copper, 
Bronze,  Copper-Clad  Steel  & Aluminium). 
Flexible  Cords. 

Tramway  Trolley  Wire  (Circular,  Non-Fouling, 
and  Special  Sections). 

Ticket  Punches. 

Tramway  Line  Fittings  of  Every  Description. 
Feeder,  Distribution  and  Transformer  Pillars. 


Joint  Boxes,  Distribution  Boxes  & Fuse  Boxes. 
Prepayment  Meters  and  Demand  Indicators 
Electric  Welders. 

Paper  Pinions  and  Spur  Wheels. 

Patent  Annealing  Furnaces. 

Silk-Covered  Wires. 

Cotton-Covered  Wires. 

Motor-Car  Cables. 


Golf  Balls. 

Telephone  and  Telegraph  Switchboards  and 
instruments. 

Mine  Exploders. 

Portable  Hand  Lamps. 

Magnetic  Lamp  Holders. 

Motor  Car  Tyres  and  Inner  Tubes. 

Electric  Soldering  Irons. 


HIGH  CONDUCTIVITY  COPPER  ROLLED  OR  DRAWN  TO  ANY  SECTION. 
ALUMINIOM  WIRE,  STRIP,  SHEET  AND  SECTION. 

COPPER-CLAD  STEEL  WIRE. 


BRANCH  OFFICES  and  AGENTS: 

London,  Manchester,  Glasgow,  Birmingham,  Cardiff,  Newcastle,  Dublin  and  Belfast. 


MELBOURNE  : British  Insulated  and  Helsby  Cables,  Ltd., 
493/495,  Collins  Street. 

JOHANNESBURG:  Telegraph  Manufacturing  Co.  (Col.) 
Ltd.,  607-8,  Consolidated  Buildings.  P.O.  Box  2827 

CAPE  TOWN  : Telegraph  Manufacturing  Co.  (Col.),  Ltd., 
5,  National  Bank  Chambers.  P.O.  Box  303. 

DURBAN:  Telegraph  Manufacturing  Co.  (Col.),  Ltd.,  16, 
Hollander’s  Buildings,  Field  Street.  P.O.  Box  385 

MONTREAL:  Canadian-British  Insulated  Co.,  Ltd.,  511, 
Power  Buildings.  P.O.  Box  2500. 

MEXICO  : William  Young  & Co.,  Suer.  P.O.  Box  485. 

BUENOS  AYRES : Colson,  Brookhouse  & Pyne,  370/376, 
Calle  Cangallo. 

BOMBAY : Bradbury,  Brady  & Co.,  42/48,  Churchgate 
Street,  Fort. 


RANGOON  : Stewart,  Raeburn  & Co.,  Phayre  Street.  P.O. 
Box  234. 

SINGAPORE  : Riley,  Hargreaves  & Co.,  Ltd. 

HONG  KONG  : Shewan,  Tomes  & Co.  P.O.  Box  131  B. 
SHANGHAI:  Scott,  Harding  & Co.  P.O.  Box  120. 
YOKOHAMA  : L.  J.  Healing  & Co.,  22,  Yamashita-Cho. 
CONSTANTINOPLE:  Walter  Seager  & Co. 

CAIRO:  The  Egyptian  Engineering  Co.,  Ltd.  P.O. 
Box  1400. 

BILBAO:  Adolfo  T.  Simpson,  Hurtado  de  Amezaga  8. 
AMSTERDAM  : Koopman  & Co.,  Heerengracht  370. 
ANTWERP:  R.  B.  Bumiller,  86,  Boulevard  Leopold. 
CHRISTIANIA  : Nielsen  & Danielsen,  20,  Tolbodgaden. 
COPENHAGEN : Gustav  Halberstadt,  Frederiksholms 
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CONTRACTORS’  COLUMN.  — Continued  from  page  60. 

STRETFORD  (near  Manchester).— New  works;  Inman  & Co.,  joiners,  <Sc. 

SWANAGE.— Two  houses,  King’s  Road,  for  G.  Hardy.  Ten  houses,  Chapel 
Dane,  for  J.  Parsons.  Houses,  Court  Hill,  for  F.  W.  Pond. 

SWANSEA.— Additions  and  plant  at  the  Lion  stores.  North  Dock,  for  D.  Jones 
and  Co,,  wholesale  provision  dealers,  Redoross  Street.  Liverpool 
(£2,000). 

SWINDON.— Skating  rink,  for  the  Premier  Rinks,  Ltd.,  King’s  House.  King 
Street,  London,  E.C. ; Sutton  & Gregory,  architects,  Bromley  House, 
Nottingham. 

TRURO.— Proposed  conversion  of  Market  House  into  public  hall  and  skating 
rink,  to  be  lit  by  electricity  (£2,000) ; R.  Thomas,  Penzance 
managing  director  of  the  syndicate. 

WALKDEN. — Mill  extension  ; Messrs.  Storrs,  contractors,  Stalybridge. 

WALLSEND  ON-TYNE.— Probable  re-ereotion  (after  fire)  of  business  premises 
High  Street  East,  for  W.  Broomfield,  tailor  (damage,  over 
£2,000). 

WARRINGTON.— Rebuilding  shop  (after  fire)  in  Buttermarket  Street;  Mr. 

Knox,  greengrocer. 

WHITEHAVEN.— Alterations  to  business  premises,  NeNvtown,  for  Mr.  Carr 
jeweller.  ' 

WHITTINGTON  (near  Lichfield).— County  school  extensions  (£1,021) ; E.  J. 
Chattle,  builder,  Lichfield. 

WIGAN.— Eight  houses,  bakery  and  stable3,  Roscoe  Street  and  Hunt  Street. 

for  W.  T.  Speakman.  Four  houses,  Platt  Lane,  for  G.  H.  Rhodes. 
Houses  and  shops,  Wigan  Lane,  for  the  Executors  of  the  late 
T.  Halton. 

WINDLE8TONE  COLLIERY.— Twenty-seven  houses  ; Pease  & Partners,  Ltd. 

WOMBWELL  (Yorks.).— Ten  houses  and  shop.  Main  Street,  for  W.  Johnson  ; 

three  houses,  Wath  Road,  for  A.  Dobson ; skating  rink,  for  the 
Wombwell  Empire  Skating  Rink  Co. 

WORKINGTON.— Secondary  and  technical  sohool  (£14,000) ; Clark  & Moscrop, 
architects,  Darlington. 

WORTHING.— Rink,  Marine  Parade  (£6,000) ; C.  A.  Seebold,  manager,  The 
Royal  Theatre,  Worthing. 


YARMOUTH.— Probable  re-ereotion  (after  fire)  of  factory,  for  Slater  & Sons. 


Illustrated.  XI.  Tables. 


SECONDARY 

BATTERIES^ 


A Practical  Handbook  for 
Owners  and  Attendants. 

By  AN  ENGINEER. 


POST 


4/- 


FREE. 


H.  ALABASTER,  GATEHOUSE  & CO., 

4.  Ludgate  Hill,  London,  E.C. 


I 

I 

I 

8 

I 


Demy  8vo.  48  pages.  Paper  Covers.  Price  8d.  Post  Free,  9d. 

SOME  PRACTICAL  NOTES 

ON  THE 

COMMERCIAL  DEVELOPMENT  OF  ELECTRICITY  SUPPLY  UNDERTAKINGS 

By  R.  B0RLASE  MATTHEWS,  Wh.Ex.,  A.M.I.C.E. 

E-EFU-USTTEIID  ^E,03vn  THE  “ELECTBICAL  REVIEW.” 

..  C°NpiNTS.— Introductory ; Organisation;  the  System  ; Canvassing;  Aids  to  Canvassing;  Power  Canvassing ; Advertising  - the  Show  Rnnm  • FxhibiHnns- 
<ih™wb5‘Mar  Advertising  ; Dealing  with  Enquiries;  Canvassers;  the  Central  Station  Magazine  ; Special  Propositions;  Information  File°  El^trio^ignl-’ 
OperaUon  d°W  Llghtlng  ’ ComPetltlon  i Mechanical  Aids  to  New  Business  Getting ; Cost  of  Operating  a New  Business  Department ; Gist  of  the  Main  Scheme  of 

LONDON:  H.  ALABASTER,  GATEHOUSE  & CO.,  The  “Electrical  Review”  Office,  4,  LUDGATE  HILL,  E.C. 


I 

I 

I 


(fF 


YOU 

WANT  TO  KNOW 


Where  there  are  Electric  Light,  Power  or  Traction  Stations 
in  the  U.K.  and  Colonies? 

The  System  of  Distribution  ? 

Phase  ? 

Periodicity  ? 

Voltage  ? 

Capacity  of  Plant  ? 
Engineer  ? 

The  Universal  Electrical  Directory  gives  all  these  particulars. 


Write  to 

H.  ALABASTER,  GATEHOUSE  & CO.,  4,  Ludgate  Hill,  London,  E.C. 


December  31,  1909.1 


XHB  SLKCTB1CAL  8Bfim 


(68]  xxvii 


The  W.R.  Dry  Cell 

(Designed  Specially  for  Maintenance  Work). 

Reproduction  of  Curve  taken  by  NATION AL  PHYSICAL  LABORATORY > 


Samples 

supplied 

at 

Special  Prices. 


Delivery 

from 

Stock. 
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Contractors  to 
Admiralty, 

War  Office, 
G.P.O., 
Railways, 
National  Tel. Co. 
and 

Leading 

Contractors. 


3d 


40  JO  60  70 

BAYS  B1SCHAHG2 


33  ISO 


Manufactured  by  Wm.  RICKARD  Ltd.,  Ashbourne  Road  Mills,  Derby. 
CHAS.  MACINTOSH  & CO.,  Ltd.,  1 & 3,  Golden  Lane,  London,  E.C. 
SIMPLEX  CONDUITS,  Ltd.  (all  Branches). 
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“PROCTOR’S  Patent 

SHOVEL  STOKER  AND  MOVING  BARS 


THE  HIGHEST  EFFICIENCY  GUARANTEED  with  a Minimum  COST  OF  UPKEEP. 

Applied  to  over  300  Furnaces  at  ELECTRIC  LIGHT  STATIONS,  including 
DARLINGTON,  SOUTHPORT,  TYNEMOUTH,  WIGAN,  HARROGATE,  BOURNEMOUTH,  HUDDERSFIELD,  BATLEY  and  many  others. 


PROCTOR’S  COAL  ELEVATOR  fitted  with  PATENT  RAM  FEED  BOOT. 

Positive  Feed  to  Buckets.  No  Jamming.  Wear  and  Tear  reduced  75  °/0. 


JAS.  PROCTOR  Ltd.,  Hammorton  Street  Ironworks,  BURNLEY. 


Just  Published.  Price  1 /«,  Post  Free  1/1. 
Demy  4to,  Paper  Cover. 


Localising  High  = Resistance 


Breaks  in  Cables. 


By  J.  RYMER-JONES. 


Reprinted  from  the  “ Electrical  Review.” 


Published  by  H.  ALABASTER,  GATEHOUSE  & CO., 
4,  Ludgate  Hill,  London. 


1/6 


POST 
FREE. 

Paper  Covers.  Limp  Cloth. 

Demy  8vo.,  68  pages,  88  illustrations. 


2/= 


HAND-BOOK  IN  CABLE-BREAK 
LOCALISATION. 


Graphic  Methods.  The  Calculator  Board  in  Practice. 


BY 


EDWARD  RAYMOND-BARKER,  M.I.E.E. 


H.  ALABASTER,  GATEHOUSE  k CO., 

4,  Ludgate  Hill,  London,  E.C. 


BABCOCK  & WILCOX.  LTD. 


PATENT 


J 

WATER=TUBE  BOILERS 


7,000,000  H.P.  Land  Type  and  1,400,000  H.P.  Marina  Type  In  use. 

9,100,000  H.P.  ot  which  ara  Inmlallod  In 

Electric  Light  a Traction  Stations 


COMPLETE  STEAM  PIPING  INSTALLATIONS 
AND  ALL  BOILER  HOUSE  ACCESSORIES. 


Head  Offices  i 

Oriel  House,  Farringdon  Street,  London,  E.C. 

WOPlest  RENFREW.  SCOTLAND. 


Babcock  8 Wilcox  Boiler  fitted  with  Superheater  (Integral  with  Boiler). 


JOHN  RUSSELL  & CO.,  LIMITED, 

SrawafiifiiS  WALSALL. 


0^  SlE  CONDUIT  TUBES 


ENAMELLED  and  GALVANIZED:  HEAVY  and  LIGHT  GAUGES. 


FITTINGS  and  ACCESSORIES  for  ELECTRIC  WIRING. 


TUBES  for  GAS,  STEAM,  WATER,  See 

^ RTnrVd  uri  r»  AT  « en  rutnaun  r DnoA  on  ■ /\ur\nu ^ ■ nun/vu  an  aa  a ai/suro-rp 


STOCKS  HELD  AT  150,  CHARING  CROSS  RD.,  LONDON,  and  LONDON  RD.,  MANCHESTER  map., 
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Buy  Best™ 
Brightest 


BRITISH  MADE. 

To  be  obtained  from  the  following  Wholesale  Houses — 

THE  SLOAN  ELECTRICAL  CO.,  LTD.,  MESSRS.  VERITYS  LIMITED. 

15,  Fore  Street  Avenue.  E.C.,  31,  King  St.,  Covent  Garden,  W.C., 

And  MANCHESTER.  And  BRANCHES. 

MESSRS.'  BAXTER  & CAUNTER, 

86.  Charing  Cross  Road,  W.C. 


THE  Z ELECTRIC  LAMP  MANUFACTURING  CO..  LTD.,  Orient  House.  New  Broad  Street.  London.  E.C 


TRANSFORMERS 


CRATHORNE  & 
GREEN  Mfg.Co. 

Wagner  Street, 
Old  Kent  Road, 
London,  S.E. 


Also  Makers  of 

MERIDIAN 
ARC  LAMPS. 


L 


Electric  Fittings  & Accessories 

SPECIALITIES  « 

II  71  BAH  ’>  Enamel  (Brushing  and 
LflrUH  Dipping) 

“BRISSOUNE,” 

Three  Qualities  ^ “ENAMEIOHJ" 

all  shades,  % Dead  & Egg  shell  Black, 

“ ORANCO  ” Hard  Brush  lacquer, 

slower  drying  lor  large  Burlaoes. 
“ CRANCO  “ Aluminium  Paint,  Smoothest 
flowing  on  Market.  "CRANCO"  Spray  Lacquer 
New  Process  of  Lacquering  by  oompreBBed  air. 

Coloured  end  Froatlng  Varnlshea 

lor  lamps  lor  illamlnating  purposes. 
Bright  Black  lor  Dynamos.  Liquid  Celluloids.  Shellac  Varnlahee. 
WRITE  FOR  TRADE  LIST. 

Z S 23,  NEWHALL  HILL, 
BIRMINGHAM, 

Telephone  No  2879.  Telegraphic  Address : " Chemical  Birmingham." 
AGENTS— Edinburgh : Anderson  A Gibb,  19  A 91,  Blaoklriars  St.  Giasgow  : 

Messrs.  Carder  & Armour,  14,  & 16,  Broomielaw.  London:  Palmer  a do., 
Sutton  St.,  Olerkenwell.  — 


WRITE  FOR  TKAUt  ui»i. 

The Fredk.  Crane  Chemical  Co.,“ » 

_ . . . . , , .11  ,U„I  Dl.r 


AUBERT,  GRENIER  & Co. 


TELEPHONE 

AND 

TELEGRAPH 

CABLES. 


V.I.R. 
WIRES  AND 

CABLES. 


68a,  LINCOLN’S  INN  FIELDS, 


Telephone 28 7 HOLBORh. 
Tel  eg.  : “ ISLINSUL  " LONDON. 


London,  W.C. 


» * 


COPPER 

OR 

ALUMINIUM 

CONDUCTORS. 


ENAMEL 

INSULATED 

WIRES. 


PAPER=INSULATED  LEAD=COVERED  CABLES. 
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WESTERN  ELECTRIC  CARLES 

ARE  OF 

WORLD  WIDE  RENOWN. 

BRITISH  MANUFACTURE. 


SUITABLE  FOR  ALL  CLIMATES. 


WESTERN  ELECTRIC  COMPANY, 


London  Offices 


Works:  — 


NORFOLK  H00SE,  Victoria  Embankment,  W.C. 

Telephone  Nos. : 5349  Gerrard  and  2389  Central.  Telegrams  : “ Relay,  London.”  Telephone  No.  14CO  East. 

And  at  SYDNEY,  N.S.W.,  163,  Pitt  Street,  and  JOHANNESBURG,  S.A.,  P.O.  Box  1571. 


NORTH  WOOLWICH,  E, 


THE  D-P  STORAGE  CELLS 

CHARTS  SHOWING  EFFECT  OF  A D-P  BATTERY  & BOOSTER  IN  A POWER  STATION 


i 


Line  Load 


0 to  800  Amperes 


Generator  Load' Fluctuation 
1 5 Amperes  either  side  of  mean 


Battery  Load — being  Difference 
between  Line  and  Generator 


'"THIS  chart  demonstrates  that,  to  meet  a fluctuating  load  economically,  you  must 
instal  a Storage  Battery ; and  experience  teaches  that  none  surpass  the  D"P  Cell. 

1NSTAL  OUR  BATTERY  WITH  AUTOMATIC  REVERSIBLE 
BOOSTER  AND  YOUR  WORKING  EXPENSES  WILL  BE  REDUCED. 


THE  D-P  BATTERY  CO.  L‘d 

“ c u m u l o s e!  Head  Offices:  BAKEWELL,  DERBYSHIRE 


Ej  t a b I i s h e d 1 888 
Telegrams: 
“BATTERY. 
BAKEWELL." 


CONTRACTORS 
TO  ADMIRALTY 
& WAR*OFFICE 


LONDON 


Code : A BC, 5th Ed,  London  Office  : 


Telephones: 
— 2 BAKEWELL 

1 1 VICTORIA  * STREET,  S.W.  291  WFSTMINSTER 
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DOMES  of  every  description  tor  ELECTRICAL. 
MECHANICAL  and  other  purposes. 

Also  DINNER.  TEA  and  HOUSE  BELLS. 

MANUFACTURERS: 

Townshends,  Ltd.,  B’ham. 

TUNED  BELLS  A SPECIALITY. 


LIFTS  & CRANES 

ELECTRIC  and  HYDRAULIC.  

J.  G.  CHILDS  & Co.,  Ltd. 

WILLESDEN  GREEN,  LONDON,  N.W 


FUSE  BOARDS 

IN  TEAK  AND  IRON  CASES 
WITH  SQUARE  END  FUSES. 
All  Capacities. 

S.  TtTT.Ti  & Co., 
64.  Guest  St..  BIRMINGHAM. 


THE  IMEW  1909  PATTERN 

BASTIAN  METER 


ARE  YOU  USING  IT? 

IT  IS  INDISPENSABLE  II 

Send  lor  one  at  once  to— 

THE  BASTIAN  METER  CO..  LD.. 

KENTISH  TOWN,  N.W. 


T/ie Dovetail 

fessSn//ee  of 


HENDRYS  Patent 

Laminate 

Leather 

BELTIN' 


Forms  an 
Endless  Belt 

With  a flush  invisible  join 
that  is  simple  to  make, 
cannot  be  spliced  askew,  is 
quickly  shortened,  and  as 
durable  as  the  Belt  itself. 

For  Heavy  Driving,  Hendrys’ 
Dovetail  Endless  Splice  puts  out  of 
date  all  lap,  butt,  and  cement 
joints,  leather  laces  and  other 
troublesome  fasteners. 

Hendrys’  Laminated  Belting  is 
made  from  i to  48  inches  wide, 
and  upwards. 

We  gladly  ans’W  r Enquiries. 

JAMES  HENDRY 

Laminated  Leather  Works 

Bridgeton,  GLASGOW 

eondon  (j  Birmingham 


ONSULTANTS  SPECIFY^ 
ONTRACTORS  INSTAL 
ONSUMERS  APPRECIATE 


ELECTRIC  CABLE  CASINGS. 

ILL  MADE  TO  ANY  PATTERN. 

The  prices  quoted  below  are  per  100  ft., 
case  and  cover  together. 

Full  Site  Stations  on  Application. 

toTIMATES  FOR  OTHER  W000S  ANO 
SIZES  PROMPTLY  SENT. 

Switoh  Blocks  and  Cleats  Made  to  Order. 


4F- 

Regd.  No.  408836. 


Size  No.  . . 

1 

Small. 

2 

2 

8 

4 

6 

6 

7 

Width  . . . 

1J" 

U" 

w 

ir 

2" 

24" 

8" 

84' 

4" 

Grooves  . . 

tV' 

i" 

~Cr 

A” 

it 

i" 

r 

I" 

1" 

For  B.W.G. 

18 

16 

14 

7/20 

7/16 

7/14 

19/16 

19/12 

White  wood 

2/10 

8/- 

8/1 

8/11 

6/- 

6/6 

9/4 

11/8 

18/7 

Deal  .... 

2/6 

— 

2/10 

3/6 

4/- 

6/9 

8/4 

10/- 

14/- 

* Or  Two  Pairs  of  No.  18  B7w\GL 

Trade  Allowance  for  Quantities  on  Application. 

V>  W WT,  W->  «=?  T>  fV  Cl  EXPORTERS  OF  SPECIALITIES 

*~3* , IN  FLOORING  & FLOORING  BLOCKS. 

ORLY  AOORESS : 67-68.  KING  WILLIAM  ST..  LONDON,  E.C. 


ENDOLITHIC  MFG.CR, 

6U  FORE  STREET.  LONDON  E.C 


Manufactured  by  HOW  PARTINGTON  ( CO., 

Alpha  Works,  TAFFS  WELL. 

^ “ALPHA”  CABLE  CONNECTOR. 


IV  O SWEATING. 

-A.TiT'Z'  SIZE  OR  TYPE  TO  ORDER. 


SOLE  BELLING  AGENTS: 


HASLAM  & SCH0NTHEIL,  Ltd., 


Western  Mail  Chambers, 

CARDIFF. 


^Creosoted  Wooden  Polfcs 
I for  Telegraph 
[Telephone 

I & Power.1^  , 

u 4 


Tel.  Add. 


vi  .’'Wade”.  Hull 
\\>e  for- 


Richd  Wade,Sons&  Co.Ltd. 
Garrison  Side 

HULL 


HAT. TEL. tOSS 
(“thrcc  LINES.) 

CpR . TEL.  780.  . . 

I Allkincts  Or  Creosoted  Timbeu 


IREG9 

EKTRIK 

ACCESSORIES. 


/ %Vby  boyal  warrant\(5^\ 


XAXtoH.M.the  KINC/xy 


LATHES 


ol  every  description  and  all  kinds  of  Machine  Tools,  Lifting 
Tackle,  8tooks  and  Dies,  Screwing  Machines,  Hydraulic  Jacks, 
Presses,  &c.,  as  supplied  to  the  Southampton  Electricity 
Work*.  Newport  Corporation  Tramway*.  A*ton 
Manor  Electricity  Work*.  Ilford  U.D.C..  Waltham, 
alaw  U.D.C.,  Metropolitan  Asylums  Beard.  H.M.  Indian  Government.  SI.  Olave'a  Union 
(Southwark),  Weal  Ham  Electricity  Works.  Hanley  Corporation.  Pontypridd  U.D.C..  Co. 

Telegrams : 1 Nbwbold,  London.”  Telephone : 8807  Bank 

WALTER  IMEWBOLD  & CO..  LTD..  Head,  Offlete  <t  Bhowroomt  t 

(Proprietors  of  Newhoid’s  Machine  Tool  Co.)  Pearl  Bdga.,  107*108,  Upper  Thatnea  81.,  London,  E.C. 
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Accessories  Mfg.  Co.,  Ltd. 
Accumulator  Industries . . 

Adams  Manufacturing  Co.,  Ltd 
Allen,  Son  & Co.,  Ltd 
Anderston  Foundry  Co.,  Ltd. 

Angus,  G.,  & Co.,  Ltd.  . . 

Arc  Lamps,  Ltd 1 

Armstrong,  Addison  & Co.  ..  S6 

Armstrong,  Stevens  & Son 

A ubert,  Grenier  & Co 65 

Auto-Controller  & Switch  Co. 

Babcock  & Wilcox,  Ltd. 

Bauerle,  T.,  & Sons 
Barns,  W.,  & Son  . . 

Bastian  Meter  Co.,  Ltd 67 

Bas  er,  R.  & S. 

Becker,  R.,  & Co.  . . 

Beiliss  & Morcom,  Ltd. 

Bennis,  E.,  & Co.,  Ltd. 

Berry,  Skinner  & Co. 

Bertram  Thomas  . . 

Best  & Lloyd,  Ltd. 

Bihl,  G.,  & Co. 

Bill,  S.,  & Co 67 

Bolton,  Thos  , & Sons,  Ltd. 

Bonnella,  D H.,  & Son,  Ltd, 

Boor,  G , & Co 
Boothroyd,  H.  T.,  Ltd.  . . 

Borland,  F J 64 

Boving,  Jens  Orten,  & Co.  . . 1 

Braby,  Fred.,  <s  Co. 

Brnulik,  G 

Bri'isb  Aluminium  Co.,  Ltd 
British  6 lec.  Transformer  Co.,  L'd. 
British  Insulated  and  Helsby 

Cables,  Ltd 61 

British  L.M.  Eric-son  Mig  Co  , 

Ltd.  ..'IB 

British  Prometheus  Co.,  Ltd.  ..  1 

British  Thom-on-Houston  Co., 

L-d 

Briti-h  Vacuum  Cleaner  Co.,  Ltd. 
Brockie  Pell  Arc  Lamp  Co. 

Brook.  E.,  Ltd. 

Bro  herton  Tubes  and  Conduits,  Ld. 
Browett,  Lindley  & Co.,  Ltd. 

Brown  rr  Co  . Cabinet  Makers 
Brown,  D.,  & -ons,  Ltd. 

Bruce  Peebles  & Co.,  Ltd. 

Butcher,  J.  H , & Co. 


Callender’s  c able  and  Construe 

tion  Co.,  Ltd 

Campart,  C.  C 

Canning  & Co 

Cantie  Switch  Manufacturing  Co 
Carson,  Evans  & Co. 

Childs,  J.  14.,  & Co.,  Ltd. 

China  Furniture  Elec.  Fittings 
Mfrs.  Assoc.  (Bullers.  Ltd.,  J. 
Macintyre  & Co.,  Ltd.,  and 
Gaskell  & Grocott) 

Chloride  Elecl.  Storage  Co.,  Ltd 
Churton,  T.  Harding,  & Co. 

Ci  roen,  AndrA,  & Co. 

Clarke,  Chapman  & Co.,  Ltd. 

Classen  & Co 

Connolly  Bros.,  Ltd. 

Contract  Journal  .. 

Cowans  Ltd. 

Cox-Walkers,  Ltd. 

Crane,  Fredk.,  Chemical  Co. 
Crathorne  & Green  Mfg.  Co. 
Croft  & Perkins,  Ltd. 

Crompton  & Co.,  Ltd.  .. 
Crosby  Steam  Gage  & Valve  Co 
Crypto  Electrical  Co. 

Crys-lco,  Ltd 

Crystalate  Mfg.  Co.,  Ltd. 
Cutting  Bros.,  Ltd. 


Daniels,  T.  H.  & J.,  Ltd. 
Davey,  Paxman  & Co.,  Ltd 
Davidson  & Co.,  Ltd. 

Davis  & Timmins,  Ltd. 
Dennis  & Co.,  W.  F.  (H 
Dick,  Kerr  & Co.,  Ltd. 
Dickson,  W.  K.  L. 

Diesel  Engine  Co.,  Ltd. 
Dodimead,  J.,  & Son 
Donovan  & Co. 

Dore  & Co 
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46 
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69 
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52 
36 
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65 

65 

75 
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53 


25 


11 

69 

37 

71 
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82 


Dorman  & Smith 
Doulton  & Co.,  Ltd. 

D.P.  Battery  Co.,  Ltd.  ,. 
Drake  & Gorham,  Ltd.  .. 

Drysdale  & Co 

Dugdill’s  Patents  . . 


PAGE 

10 

47 

66 

68 

52 

8 


42 

71 

25 
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Eastman  & Warne 
Edison  & Swan  U.E.L.  Co.,  Ltd. 
Edwards  Air  Pump  Synd.,  Ltd. 
Electric  & Ordnance  Accessories 

Co.,  Ltd 

Electric  Construction  Co.,  Ltd. 

Electric  Control,  Ltd 

Electrical  Apparatus  Co.,  Ltd. 
Electrical  Co.,  Ltd. 

Elecl.  Power  Storage  Co.,  Ltd. 

Electromotors,  Ltd 

Elliott  Bros.  

Ellison,  George  . . . . > . . 

Endolithic  Mfg.  Co.,  Ltd. 

Engelbert  & Co 

Erith  Engineering  Co.,  Ltd.  . . 
Evered  & Co.,  Ltd. 

Everett,  Edgcumbe  & Co.,  Ltd. 
Eveished  & Vignoles,  Ltd. 


Falk,  Stadelmann  & Co.,  Ltd.  . . 

Felten  & Gui  leaume-Lahmeyer- 
werke,  A.G.,  Mulheim  ..  54 

Felten  &Guil!eaume-Lahmeyer- 
werke,  A.G.,  Frankfurt  . . 2 

Forest  City  Electric  Co. . . 

Foster  Arc  Lamp  & Eng.  Co.,  Ltd. 
Frankenburg,  1.,  & Sons,  Ltd.. . 

Fuller  Elect  ical  & Mfg.  Co.  . . 1 

Furneaux,  R.  L 32 

Gabriel  Lamp  Co 15 

Gardner,  L.,  & Sons,  Ltd.  ..  72 

Gemmell,  W.,  <4  Co 

General  Electric  Co.,  Ltd.  ..38&S9 

Gent  & Co.,  Ltd 13 

Gilbert  Arc  Lamp  Co  , Ltd. 

Gilkes,  Gilbert,  <4  Co.,  Ltd. 

Globe  Electric  Co.,  Ltd 24 

Globe  Name  Plate  Co. 

Glover,  W.  T.,  & Co.,  Ltd.  ..  84 

Gluhfadenfabrik  Aarau,  Ltd.  . . 

Gordon,  J.,  & Co 68 

Graham,  Alfred,  & Co 32 

Green,  E.,  & Son,  Ltd 75 

Green  & Boulding,  Ltd 

Greenwood  & Batley,  Ltd.  ..  75 

Gresham  Publishing  Co. 

Grevener,  J.  & H 50 

Griffin,  J.  J.,  & Sons,  Ltd. 

Grover  & Co.,  Ltd.  . . . . 3 

Haasenstein  & Vogler  A.G.  ..  32 

Hall,  J.  P.,  & Co.,  Lt<j 55 

Hall,  J.  P.,  & Sons,  Ltd 

Hardy  <4  Padmore,  Ltd 59 

Harris,  A.  E.,  & Co 

Harris,  J.  F.  & G 11 

Hart  Accumulator  Co.,  Ltd.  .. 
Hartnell,  Wilson,  & Co.,  Ltd. .. 

Harvie,  W.,  & Co.,  Ltd 

Haslam  & Schontheil,  Ltd.  ..  67 

Heap  & Johnson 8 

Hendry,  J 67 

Henley’s,  W.  T.,  Tel.  Works,  Ltd.  57 
Heydemann,  Chas. 

Hind!ey,  E.  S.,  & Sons  .. 

Hoffmann  Mfg.  Co.,  Ltd. 

Holmes,  J.  H.,  & Co 

Hooper’s  Telegraph  and  India- 

Rubber  Works,  Ltd 

Hornsby,  R , & Sons,  Ltd. 

Howard  Asphalt  Troughing  Co. , Ld. 
Howden,  J.,  & Co. 

Imperial  Lighting  Co 

India-rubber,  Gutta-percha  and 
Telegraph  Works  Co.,  Ltd.  ..  76 

Ingleby  & Co.  I 

International  Correspondence 

School,  Ltd 53 

Isenthal  & Co 

Jandus  Arc  Lamp  and  Electrio 

Co.,  LI 

Jaroslaw,  D.  7 

Jenkins,  Robert 22 
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Johnson  & Phillips,  Ltd. 
Jopling,  Arthur,  & Co.  . . 

Kelvin  & Jas.  White,  Ltd. 
Kirk  (Wheatley),  Price  & Co. 
Klein  Engineering  Co.,  Ltd. 
Korting  Bros.,  Ltd. 


Lancashire  Dynamo  and  Motor 

Co.,  Ltd 1 & 55 

Land,  T.,  & Son 

Langdon-Davies  Motor  Co.,  Ltd.  47 

Laurence,  Scott  & Co.,  Ltd.  . . 23 

Laurie,  T.,  & Co 

Lea  Recorder  Co 

Le  Carbone 

Linolite  Co 

Litholite,  Ltd 1 

Liverpool  Electric  Cable  Co.,  Ltd.  75 

Lloyd  Wise  & Co. . . . . . 82 

Lockwood,  C rosby,  & Son 
Loewe,  Ludw.,  & Co.,  Ltd. 

London  Electric  Firm 

London  Electric  Wire  Co.,  Ltd.  5 

Lorrain,  J.  G 32 

Loxley  & Co.,  Ltd.  . . 48 

Lundberg,  A.  P.,  & Sons  . . 67 

Macintosh,  Chas.,  & Co.  ..  63 

Macintyre,  J.,  & Co.,  Ltd. 

Mackie,  W.,  & Co.  ..  ..  8 

Marelli,  E..  & Co 7 

Mather  & Platt,  Ltd 

Mayer,  H.  G.,  & Co 

M’Cartney,  Geo.,  & Co 

McClure  & Whitfield  . . . . 54 

McGeoch,  W.,  <4  Co.,  Ltd.  ..  23 

Metallic  Seamless  Tube  Co.,  Ltd.  18 

Micanite  & Insulators  Co.,  Ltd. 
Mirrlees  Watson  Co.,  Ltd. 

Mordey  - Fricker  Electricity 

Meter  Co.,  Ltd 

Morris,  H.  N„  & Co 

Morris  Hiwkins,  Ltd 1 

Mos-es  <4  Mitchell  . . . . 3 

Moy,  Ltd 53 

Na’der  Bros.  & Co. 

Nalder  Bros.  & Thompson,  Ltd.  44 

National  Boiler  & Gen.  Ins.  Co.,  Ld.  69 
National  Electric  Compound  Co. 
National  Gas  Engine  Co.,  Ltd.  63 

National  Telephone  Journal  . . 

Neal,  R 1 

Neville,  Williams  & Co. 

Newbold,  W.,  & Co.,  Ltd.  ..  67 

Newton  & Nicholson  ..  ..  11 


Oliver  Arc  Lamp,  Ltd 41 

Osterman,  F.  W 

Osier,  F.  & C 

Ozonair,  Ltd.  51 

Paege,  B.,  & Co 

Parmiter,  Hope  <4  Sugden 

Parsons,  C.  A.,  & Co 

Pass,  C.,  & Son,  Ltd 

Phillips  Commutator  Grinder 

Co.,  Ltd 51 

Phillips,  J.W.&C.J 

Phoenix  Dynamo  Mfg.  Co.,  Ltd.  1 

Phoenix  Fire  Office 

Pitkin,  J.,  & Co 82 

Pope’s  Electrio  Lamp  Co.  . . 16 

Post  Office  Electrioal  Engineers’ 

Journal  . . 

Premier  Accumulator  Co. 

Premier  Ampero  Eieotric  Co.  . . 6 

Prioe,  Powell  & Co. 

Price,  C.,  & 8on 

Pritchetts  & Gold,  Ltd 69 

Proctor,  J.,  Ltd 64 

Pulsometer  Eng.  Co.,  Ltd.  . . 2 

Ramsden,  Camm  & Co.,  Ltd.  ..  72 

Raworth,  J.  E 82 

Reader,  E.,  & Sons,  Ltd.  ..  68 

Reason  Manufacturing  Co,,  Ltd. 
Reavell  & Co.,  Ltd. 

Rees  Roturbo  Mfg.  Co.,  Ltd.  . . 

Reid  Bros 18 
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Rente]],  S.,  & Co.,  Ltd.  .. 
Reyrolle,  A.,  & Co.,  Ltd. 
Rhodes  Motors,  Ltd. 

Riohardson,  J 

Rickard,  Wm.,  Ltd. 
Roburine  Co. 

Russell,  John,  & Co.,  Ltd, 
Ryman,  Fred  , & Co. 


Sandycroft  Foundry  Co., Ltd.  . . 49 

Saxby  & Farmer,  Ltd 20 

Saxonia  Elect.  Wire  Co.,  Ltd.  1 

Selig,  Sonnenthal  & Co 

Ship  Carbons,  Ltd. 

Shoolbred  & Connell 

Siemens  Bros.  & Co.,  Ltd.  . . 43 

Siemens  Bros.  Dynamo  Works, 

Ltd 26 

Simmonds  Bros.,  Ltd 

Simplex  Conduits,  Ltd 

Sisson,  W.,  <4  Co.,  Ltd 41 

Sloan  Electrical  Co.,  Ltd. 

Small  Power  Dynamo  & Motor 

Co.,  Ltd.  65 

Smith,  Frederick,  & Co.,  Ltd. . . 3 

8mith,  Major  & Stevens,  Ltd.  . . 

Spagnoletti,  L d 9 

Standard  Varnish  Works 
Stearn  Elec  Lamp  Co.,  Ltd.  . . 
SterlingTelephone&Elcc.Co.,  Ld.  E5 
Stewarts  & Llosds,  Ltd.  . . 52 

Stiff,  James,  & Sons  ..  ..  20 

Stirling  Boiler  Co.,  Ltd.  . . 47 

Suddeutsche  Kabelwerke  . . 1 

Sunbeam  Lamp  Co.,  Ltd. 

Sun  Electrical  Co.,  Ltd.  ..  16 

Switchgear  Co.,  Ltd 1 


Taylor  & Co. 

Taylor,  Tunnicliff  & Co.,  Ltc 
Taylor  & Challen,  Ltd.  . . 
Telegraph  Condenser  Co. 
Tetley  & Co. 

Thermit,  Ltd.  ..  ., 

Townshends,  Ltd. 

Traun,  Heinr.,  & Sons  . . 
Tredegar  & Co." 

Tucker,  J.  H.,  & Co. 

Tudor  Accumulator  Co.,  Ltd. 


Unbreakable  Pulley  and  Mill 
Gearing  Co.,  Ltd. 

Underfeed  Stoker  Co.,  Ltd. 
Union  Cable  Co.,  Ltd.  . . 

Union  Electric  Co.,  Ltd. 

United  Electric  Car  Co.,  Ltd. 
Universal  Electrical  Mfg.  Co. 
Unsworth,  G.  B.,  & Sons,  Ltd,, 


11 
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67 

U 


51 
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Veritys,  Ltd.  

Vickers,  Sons  & Maxim,  Ltd  . . 
Victoria  Dynamo  & Motor  Co. . . 87 

V-gers  Bros.  67 

Vulcan  Boiler  & Gen.  Ins.  Co. , Ltd.  1 1 

Wade,  R , Son  & Co.,  Ltd.  . . 67 

Walker,  W.  G.,  & Co 72 

Walsall  Electrical  Co.,  Ltd.  ..  40 

Walsall  Hardware  Mfg.  Co.  ..  36 

Wandsworth  Elecl.  Mfg.  Co.,  Ltd.  14 
Ward  <4  Goldstone 
Wardle  Engineering  Co.,  Ltd. 

Weir,  G.  & J.,  Ltd 6 

Wellman-Seaver  & Head,  Ltd.. . 71 

Wells,  A.  C.,  &Co 

Welsbach  Co 12 

Western  Electric  Co 1 & 66 

Weston  Electrical  Instruments  Co.  20 
White,  J.  G.,  & Co.,  Ltd.  . . 1 

Whittaker  i4  Co 

Willans  & Robinson,  Ltd. 

Wilson,  L.  E , & Co 61 

Wilson-Wolf  Engineering  Co..  Ld.  52 

Wolf,  R 

Wolf,  S„  & Co 

Worthington  Pump  Co.,  Ltd. . . 56 

Wright,  Alex.,  <4  Co.,  Ltd.  . . 2 

Wright,  A.  J.,  Ltd. 

Wright  & Wood,  Ltd 7 

Z Electric  Lamp  Mfg.  Co.,  Ltd.  65 


SAMSON  VERTICAL 
SHAFT  TURBINE. 


IF  YOU  HAVE 

WATER  POWER 

YOU  REQUIRE  AN 

EFFICIENT  AND 
RELIABLE  PLANT. 


THE 


SAMSON  TURBINE 

Is  unequalled  for  High 
Power.  Speed,  and  Steady  Running. 


APPLY  TO— 


JAMES  GORDON  <3  CO., 

83.  Knightrider  Street,  LONDON,  E.C. 


HIGH  SPEED  ENGINES. 


E.  READER  & SONS,  LTD., 

NOTTINGHAM, 

, and  S,  New  London  St.,  E.C. 


December  31,  1909.] 
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OAVEY,  PAXMAN  i C0„  Lib 

Engineers,  COLCHESTER * 


London  Office:  78,  QUEEN  VICTORIA  ST.,  EC. 


Franco-BrltHh  Exhibition— GRAND  PRIX  (Highest  (warn  obtainable). 


750  KW.  PAXMAN'S  TRIPLE  EXPANSION  DOUBLE-ACTING 
QUICK  SPEED  ENGINE. 


Engines « Boilers 

IN  ALL  TYPES  FOR 

Electric  Traction 


AND 


Lighting. 


PAXMAN’S  PATENT  SUPERHEATERS 
and  CONDENSING  PLANTS. 
PAXMAN’S  “ECONOMIC”  BOILERS. 
PAXMAN  “PEACHE”  SINGLE-ACTING 
ENGINES. 

PAXMAN’S  PATENT  DROP-VALVE 
ENGINES. 


FLUDOR 

IS  THE 

RIGHT  FLUX 

FOR  SOLDERING. 


FLUDOR  SOIDERING  LAMP.  FLUDOR  PASTE. 

FLUDOR  GORED  SOLDER.  FLUDOR  BARS. 

If  you  cannot  obtain  the  RIGHT  FLUX  fron  your  usual  Supply  House 
apply  to  the  SOLE  LICENSEES  for  the  BRITISH  EMPIRE, 

LAIDLER,  RITCHIE  & CO.,  Ltd.,  LOHGSIGHT,  MANCHESTER. 


THE  NATIONAL  BOILER 

AND 

GENERAL  INSURANCE  CO.,  Ltd. 

Head  Office : — 22,  ST.  ANN’S  SQUARE,  MANCHESTER. 
London  Office:— 60,  QUEEN  VICTORIA  STREET,  E.C. 


INSPECTION  and  INSURANCE 

07 

DYNAMOS,  MOTORS, 

Hydraulic  Lift*,  Steam,  flas  or  Oil  Engines  and  Boilers  of  all  Glasses. 
speoificavoas  prepared  aro  advice  river  re  re » boilers, 

EC0A0AHSER8,  8UPERHEATERS,  E ARISES,  to. 

ECONOMIC  TE8T8  OF  STEAM  POWER  PLANT,  INVESTIBATI0N8  A BEP0BI8 
II  CA8E8  WHEBE  COAL  ECONOMY,  Ac.,  NOT  8ATI8FACT0BT. 

PROSPECTUSES  ON  APPLICATION. 


APPUOA  TIOH  rom  AUEMOIEM  IKVITEO. 


WHAT  YOU 
WANT 

AND 

WHAT  WE 
GIVE. 

7 POINTS. 

1.  RELIABILITY. 

2.  EFFICIENCY. 

3.  ECONOMY. 

4.  SECURITY. 

5.  SIMPLICITY. 

6.  8TRENQTH. 

7.  LONG  LIFE. 


PRITCHETTS  & GOLD, 

LTD.,  

58,  Victoria  Street,  S.W. 

Telegrams:  "Acidulated,  London,"  Works: 

Telephones : 8181,  Viotoria.  FELTHAM,  MIDDLESEX. 
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CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 

The  Names  of  Advertisers  whose  Announcements  are  ordered  for  a series  are  entered  under  any  one  Heading  In  this  Index  Free  of 
Charge,  but  If  repeated  under  other  Headings  6d.  per  Week  Is  charged  for  each  additional  entry. 


Accumulator  Acid  Makers. 

Morris,  H.  N.,  A Co. 

Air  Compressors. 

Reavell  A Co.,  Ltd. 

Air  Pumps. 

Edwards  Air  Pump  Syndicate,  Ltd. 

Alternators. 

British  Thomson-Houston  Co.,  Ltd. 
Lancashire  Dynamo  & Motor  Co.,  Ltd. 

Arc  Lamp  Coupling,  Winches,  &c. 

Furoeaux,  A.  L 
London  Electric  Firm. 

Armature  Repairs. 

Walker,  W.  G.,  & Co. 

Auctioneers  and  Valuers 
(Mechanical). 

Kirk  (Wheatley),  Price  & Co. 

Ball  Bearings. 

Hoffmann  Mfg.  Co.,  Ltd. 

Loewe,  Ludw.,  & Co.,  Ltd. 

Batteries  (Primary). 

General  Electric  Co.,  Ltd. 
India-Rubber,  G.  P.  & T.  Co.  Ltd. 
Veritys  Ltd. 

Batteries  (Storage). 

Aooumulator  Industries,  Ltd. 
Chloride  Electrical  Storage  Co.,  Ltd. 
D.P.  Battery  Co.,  Ltd. 

Electrical  Power  Storage  Co.,  Ltd. 
Falk,  Stadelmann  A Co.,  Ltd. 

Hart  Aooumulator  Co.,  Ltd. 
Macintosh,  Chas.,  & Co. 

Premier  Accumulator  Co. 

Pritchetts  A Gold,  Ltd. 

Tudor  Accumulator  Co.,  Ltd, 

Wilson,  L.  E.,  A Co. 

Battery  Jars  ana  Porous  Cells. 

Doulton  A Co.,  Ltd. 

Prioe,  Powell  & Co. 

Stiff,  James,  & Sons. 

Bells. 

General  Electric  Co.,  Ltd. 
Townshends,  Ltd. 

Veritys  Ltd. 

Wright,  A.  J.,  Ltd. 

Belting. 

Hendry,  J. 

Boilers. 

Babcook  & Wilcox,  Ltd. 

Davey,  Paxman  & Co.,  Ltd. 

Hindley,  E.  8.,  & Sons. 

Stirling  Boiler  Co.,  Ltd. 

Books. 

“ Contract  Journal." 

Gresham  Publishing  Co. 

Griffin,  J.  J.,  A Sons,  Ltd. 

Lockwood,  Crosby,  & Son. 

“ National  Telephone  Journal." 

" Post-Office  Electrical  Engineers’ 
Journal.” 

Rentell,  S..  A Co.,  Ltd. 

Whittaker  A Co. 

Boosters. 

Chloride  Electrioal  Storage  Co.,  Ltd. 
Lancashire  Dynamo  & Motor  Co.,  Ltd. 

Brakes. 

Wellman-Beaver  A Head,  Ltd. 

Cabinet  Works,  &c. 

Brown  & Co. 

Dodimead,  J.,  & Son. 

Cable  Connectors. 

Haslam  & Schontheil,  Ltd. 

Carbons. 

British  Thomson-Houston  Co.,  Ltd. 
Crompton  & Co.,  Ltd. 

Davis  Electrical  Co.,  Ltd. 

General  Electric  Co.,  Ltd. 

Electrical  Co.,  Ltd. 

Mayor,  H.  G.,  A Co. 

McUeoch,  W.,  A Co.,  Ltd, 
bhip  Carbons,  Ltd. 

Sloan  Electrical  Co. 

Voritys  Ld. 

Carbon  Brushes. 

Heap  A Johnson, 

Le  Carbone. 

Casing  and  Capping. 

General  Electric  Co.,  Ltd. 

Harris,  J.  F.  A G. 

Veritys  Ltd. 

Vigers  Bros. 

Chemicals. 

Boor,  G.,  A Co, 


Circuit  Breakers  (Automatic). 

Bertram  Thomas. 

British  Thomson-Houston  Co.,  Ltd. 
Cowans  Ltd. 

Dorman  A Smith. 

Ellison,  George. 

Veritys,  Ltd. 

Clockwork. 

Baeuerle,  T.,  A Sons. 

Commutator  Grinders. 

Phillips  Commutator  Grinder  Co.,  Ltd. 

Condensing  Apparatus. 

Beiliss  A Morcom,  Ltd. 

Edwards  Air  Pump  Syndicate,  Ltd. 
Klein  Engineering  Co.,  Ltd. 

Korting  Bros.,  Ltd. 

Mirrlees  Watson  Co.,  Ltd. 

Pulsometer  Engineering  Co.,  Ltd. 
Willans  A Robinson,  Ltd. 
Worthington  Pump  Co.,  Ltd. 

Conduits. 

Doulton  A Co.,  Ltd. 

Howard  Asphalt  Troughing,  Ltd. 
Russell,  John,  A Co.,  Ltd. 

Controllers. 

Bertram  Thomas. 

Wellman-Seaver  A Head,  Ltd. 

Copper. 

Bolton,  T.,  & Sons,  Ltd. 


Coppersmiths. 

Dore  A Co. 

Dynamos. 

British  Thomson-Houston  Co.,  Ltd. 
Crompton  A Co.,  Ltd. 

Dick,  Kerr  A Co.,  Ltd. 

Electric  Construction  Co.,  Ltd. 
Eleotrioal  Co.,  Ltd. 

Electromotors,  Ltd. 

Felten  A Guilleaume,  Lahmeyer- 
werke,  A.G.  (Frankfurt). 

Fuller  Electrical  Mfg.  Co. 

General  Electric  Co.,  Ltd. 

Greenwood  A Batley,  Ltd. 

Hall,  J.  P„  A Co. 

Hartnell,  Wilson  A Co.,  Ltd. 

Holmes,  J.  H.,  A Co. 

Lancashire  Dynamo  A Motor  Co.,  Ld. 
Morris  Hawkins  Ltd. 

Newtons  Ltd. 

Rees  Roturbo  Mfg.  Co.,  Ltd. 

Rhodes  Motors,  Ltd. 

Small  Power  Dynamo  A Motor  Co.,  Ld. 
Union  Eleetiio  Co.,  Ltd. 

Veritys  Ltd. 

Viokers  Sons  A Maxim,  Ltd. 

Viotoria  Dynamo  and  Motor  Co. 

Dynamo  Brushes. 

British  Thomson-Houston  Co.,  Ltd. 
Veritys  Ltd. 

Dynamo  Repairs. 

Harvie,  W.,  A Co.,  Ltd. 

Mackie,  W.,  A Co. 

McClure  A Whitfield. 

Ebonite. 

Carson,  Evans  A Co. 

Heydemann,  Chas. 

Traun,  Heinr.,  A Sons. 

Electric  Lifts. 

Childs,  J.  G.,  A Co.,  Ltd. 

Smith,  Major  A Stevens,  Ltd. 

Victoria  Dynamo  A Motor  Co. 

Electrical  Accessories. 

Electrical  Co.,  Ltd. 

Lundberg,  A.  P.,  A Sons. 

McGeoch,  W.,  A Co.,  Ltd. 

Ostermann,  F.  W. 

Universal  Electrical  Mfg.  Co. 

Electricity  Meters. 

Bastian  Meter  Co.,  Ltd. 

British  Thomson-HouBton  Co.,  Ltd. 
General  Electrio  Co.,  Ltd. 
Mordey-Fricker  Eleotricity  Meter  Co., 
Ltd. 

Engineers  and  Contractors 
(Electrical). 

Beiliss  A Morcom,  Ltd. 

Bertram  Thomas. 

British  Thomson-Houston  Co.,  Ltd, 
Campart,  C.  0. 

Crompton  A Co.,  Ltd. 

Dick,  Kerr  A Co.,  Ltd. 

Drake  A Gorham,  Ltd. 

Electromotjrs,  Ltd. 

) General  Electric  Co.,  Ltd. 

India-Rubber,  G.P.,  and  Telegraph 
Works,  Ltd. 

Johnson  A Phillips,  Ltd. 

Mather  A Platt,  Ltd. 

| Moy,  E.  F.,  Ltd. 

! Reid  Bros. 

\ Switchgear  Co.,  Ltd. 

; Western  Eleotrio  Co. 

I White,  J.  G.,  A Co.,  Ltd. 

Engine  Fittings. 

| Korting  Bros.,  Ltd. 


Engines  (Gas). 

Anderston  Foundry  Co.,  Ltd, 

Daniels,  T.  H.  A J. 

Gardner,  L.,  A Sons,  Ltd, 

Hornsby,  R.  A Sons,  Ltd. 

National  Gas  Engine  Co.,  Ltd, 

Engines  (Oil). 

Diesel  Engine  Co.,  Ltd. 

Price,  C.,  A Son. 

Engines  (Steam). 

Allen,  W.  H.,  Son  A Co.,  Ltd. 

Beiliss  A Morcom,  Ltd. 

Browett,  Lindley  A Co.,  Ltd. 

Howden,  J.,  A Co. 

Reader,  E.,  A Sons,  Ltd, 

Reavell  A Co.,  Ltd. 

Sisson,  W.,  A Co.,  Ltd. 

Wolf,  R. 

Engines  (Pumping). 

Beiliss  A Morcom,  Ltd. 

Drysdale  A Co. 

Fans. 

Davidson  A Co.,  Ltd. 

Marelli,  E.,  A Co. 

Wilson-Wolf  Enginering  Co.,  Ltd. 

Feed  Pumps. 

Clarke,  Chapman  A Co.,  Ltd. 

Hall,  J.  P.,  A Sons,  Ltd. 

Weir,  G.  A J.,  Ltd. 

Fibre. 

Mosses  A Mitchell. 

Filaments. 

Gluhfadenfabrik  Aarau,  Ltd. 

Fittings  (Electric  Light). 

Best  A Lloyd,  Ltd. 

Dorman  A Smith. 

Dugdill’s  Patents. 

General  Eleotrio  Co.,  Ltd. 

Laurie,  T.,  A Co. 

Loxley  A Co.,  Ltd 
Osier,  F.,  A Co. 

Simmonds  Bros.,  Ltd. 

Tredegar  A Co. 

Tucker,  J.  H.,  A Co. 

Veritys,  Ltd. 

Ward  A Goldstone. 

Wardle  Engineering  Co.,  Ltd. 

Flexible  Couplings. 

Boving,  Jens  Orten,  A Co, 

Forgings. 

Jenkins,  R. 

Fuel  Economiser. 

Green,  E.,  A Son,  Ltd. 

Fuse  Boards. 

Bill,  8.,  A Co. 

Parmiter,  Hope  A Sugden. 

Ryman,  F.,  A Co. 

Fuses. 

McGeooh,  W.,  A Co.,  Ltd. 

Reyrolle,  A.,  A Co.,  Ltd. 

Gas  Producer  Plants. 

Daniels,  T.  H.  A J.,  Ltd. 

Gears. 

Angus,  G.,  A Co.,  Ltd. 

Boothroyd,  H.  T.,  Ltd. 

Brown,  D.,  A Sons,  Ltd, 

Citroen,  Andre,  A Co. 

Generators. 

British  Thomson-Houston  Co.,  Ltd. 
Edison  A Swan  U.E.L.  Co.,  Ltd. 

Glass. 

Edison  A Swan  U.E.L.  Co.,  Ltd. 
General  Eleotric  Co.,  Ltd. 

Veritys  Ltd. 

Heating  & Cooking  Apparatus. 

British  Prometheus  Co.,  Ltd. 
Eastman  A Warne. 

General  Eleotrio  Co.,  Ltd. 

Isenthal  A Co. 

Illuminators. 

Imperial  Lighting  Co. 

India-Rubber. 

India-Rubber,  G.P.,  and  Telegraph 
Works  Co.,  Ltd. 

Injectors. 

Green  A Boulding,  Ltd. 

Instruments  (Measuring). 

British  Thomson-Houston  Co.,  Ltd, 
Crompton  A Co.,  Ltd. 

Electrical  Co.,  Ltd. 

Elliott  Bros. 

Everett,  Edgcumbe  A Co.,  Ltd. 
Everslied  A Vignoles,  Ltd. 

General  Eleotrio  Co.,  Ltd. 

Isenthal  A Co. 

Kelvin  A JameB  White,  Ltd. 

Nalder  Bros.  A Co. 

Nalder  Bros.  A Thompson,  Ltd. 
Phillips,  J.  W.  A C.  J. 

Pitkin,  J.,  A Co. 

Sanders,  Rehders  A Co.,  Ltd. 
Spagnoletti,  Ltd. 

Weston  Electrical  Instruments  Co. 
Wright,  Alex.,  A Co.,  Ltd. 

Insulating  Material, 

Crystalate  Mfg.  Co.,  Ltd. 

Jaroslaw,  D. 

Litholite,  Ltd. 

Mioanite  and  Insulators  Co.,  Ltd. 
Roburine  Co, 

| Siemens  Bros.  A.Co.,  Ltd. 


Insurance. 

National  Boiler  A General  Insurance 
Co.,  Ltd. 

Phoenix  Fire  Office. 

Vulcan  Boiler  A General  Insurance 
Co.,  Ltd. 

Iron  and  Steel. 

Simplex  Conduits,  Ltd. 

Lamps  (Arc). 

Aro  Lamps,  Ltd. 

Borland,  F.  J. 

British  Thomson-Houston  Co.,  Ltd. 
Brockie-Pell  Aro  Lamp  Co. 

Crathome  A Green  Mfg.  Co. 

Crompton  A Co.,  Ltd. 

Drake  A Gorham,  Ltd. 

Edison  A Swan  U.E.L.  Co.,  Ltd. 
Electrical  Co.,  Ltd. 

Foster  Arc  Lamp  A Eng.  Co., 'Ltd. 
General  Electrio  Co.,  Ltd. 

Gilbert  Aro  Lamp  Co.,  Ltd. 

Globe  Electrio  Co.,  Ltd. 

Grevener,  J.  A H. 

Jandus  Aro  Lamp  A Eleotrio  Co.,  Ltd. 
Jopling,  Arthur,  A Co. 

Oliver  Arc  Lamp,aLtd. 

Veritys  Ltd. 

Westminster  Eng.  Co.,aLtd. 

Lamps  (Incandescence). 

British  Thomson-Houston  Co.,  Ltd. 
Edison  A Swan  U.E.L.  Co.,  Ltd. 
Electrioal  Co.,  Ltd. 

Gabriel  Lamp  Co. 

General  Electrio  Co.,  Ltd. 

Linolite  Co. 

Pope’s  Electrio  Lamp  Co. 

Sunbeam  Lamp  Co.,  Ltd, 

VerityB  Ltd. 

Lamps  (Metal  Filament). 

Braulik,  G. 

British  Thomson-Houston  Co.,  Ltd. 
Cryselco,  Ltd. 

Electrioal  Co.,  Ltd. 

Steam  Electric  Lamp  Co.,  Ltd. 
Welsbach  Co. 

Z Electrio  Lamp  Mfg.  Co.,  Ltd. 

Lamps  (Portable). 

Wilson,  L.  E.,  A Co. 

Lead  Smelters. 

Pass  A Son,  Ltd. 

Lubricants. 

Engelbert  A Co. 

National  Electric  Compound  Co. 
Shoolbred  A Connell. 

Magnets  (Permanent)  and 
Magnet  Steel. 

Dennis,  W.  F.,  A Co.  (H.  Remy). 

Manufacturing  Electricians. 

British  Thomson-Houston  Co.,  Ltd. 

Metal  Refiners. 

British  Aluminium  Co.,  Ltd. 
Gemmell,  W.,  A Co. 

Metallic  Packing. 

Newton  A Nioholson. 

Meters. 

Eleotrical  Apparatus  Co.,  Ltd, 
Electrical  Co.,  Ltd. 

Reason  Mfg.  Co.,  Ltd. 

Mica. 

Baxter,  R.  A S. 

Rickard,  Wm.,  Ltd. 

Taylor  A Co. 

Motors. 

British  Thomson-Houston  Co.,  Ltd. 
Brook,  E.,  Ltd. 

Bruoe  Peebles  A Co.,  Ltd, 

Churton,  T.  Harding,  A Co. 

Crypto  Electrical  Co. 

Cutting  Bros.,  Ltd. 

Dick,  Kerr  A Co.,  Ltd, 

Eleotrical  Co.,  Ltd. 

Electromotors,  Ltd. 

General  Eleotrio  Co.,  Ltd. 

Holmes,  J.  H.,  A Co. 

Ingleby  A Co. 

Lancashire  Dynamo  A Motor  Co.,  Ltd. 
Langdon-Davies  Motor  Co. 

Mather  A Platt,  Ltd. 

Morris-Hawkins,  Ltd. 

Newtons,  Ltd. 

Phoenix  Dynamo  Mfg.  Co.,  Ltd. 
Rhodes  Motors,  Ltd. 

Sun  Eleotrical  Co.,  Ltd. 

Veritys  Ltd. 

Vickers,  Sons  A Maxim,  Ltd, 

Victoria  Dynamo  A Motor  Co. 

Wright  A Wood,  Ltd. 

Motor  Starters  & Controllers. 

Adams  Manufacturing  Co.,  Ltd. 
Bertram  Thomas. 

British  Thomson-Houston  Co.,  Ltd. 
Donovan  A Co. 

Electric  Control,  Ltd. 

Electrioal  Apparatus  Co.,  Ltd. 
Ellison.  George. 

Reyrolle,  A.,  A Co  , Ltd. 

Veritys  Ltd.  • 

Name  Plates. 

Endolithio  Mfg.  Co.,  Ltd. 

Globe  Name  Plate  Co. 

Neal,  R. 
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SPECIALLY  SUITABLE  FOR 
THE  HIGH  VACUUM  REQUIRED 
FOR  STEAM  TURBINES. 


OVER  8700  PUMPS  FITTED. 

Band  for  fall  particulars  and  Pamphlet  to 

THE  EDWARDS  AIR  PUMP  SYNDICATE,  LTD., 

3 & 5,  Crown  Coart,  Old  Broad  Street,  LONDON,  E.C. 

Telegrams Manaoement,  London.”  Telephone  No.  ondon  Wall. 


THE  EDWARDS  PATENT  AIR  PUMP 


For  Surface,  Evaporative,  or' Jet  Condensing  Plants. 


\ cTG  R i A / S - J.0  NO  o L 

TELEPHONE, 841 6 GEfcR.  / 

TELEGRAM^, aPRINClPIUM,  LONDON." 


THE  HEAVIEST 

Slab  Charging  Machine 

IN  THE 

WORLD 


IS  FITTED- WITH  “ WELLMAN 
BRAKES  and  CONTROLLERS. 


Write  lor  Particulars  of  our 


UNBREAKABLE,  STAMPED, 

RESISTANCE  GRIDS, 
CONTROLLERS— All  Types, 
SWITCH  GEAR,  A.C.  RECTIFIERS, 


HIGH-CLASS  ANTI-CORROSIVE 

Lubricating  Oils. 


FDD  CYLINDERS,  HEAVY  SEARINGS,  AID  MACHINERY  OF  ALL  RUBS. 


CANNOT  CORRODE,  “GUM”  OR  “CLOG.” 

CYLINDER  OIL,  . GAS- ENGINE  OIL, 

MACHINERY  OIL,  | DYN AMO  OIL. 

EFFICIENT  AND  ECONOMICAL 


Prices.  Samples  and  all  Partlcula 

ENGELBERT  & CO.. 


11B-12S,  FIISIHIY  PAVEMENT, 

LOUDON,  M.Q. 
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Oil  Cans  and  Filters. 

Wells,  A.  C.,  & Co. 

Patent  Agents. 

Dickson,  W.  K.  L. 

Lloyd  Wise  & Co. 

Lorrain,  J.  G. 

Baworth  J.  E. 

Perforated  Metal. 

Barns,  W.,  & Son. 

Pillars. 

Hardy  & Padmore,  Ltd, 

Platinum. 

Edison  & Swan  U.E.L.  Co.,  Ltd. 

Porcelain,  China,  &c. 

Bihl,  G. 

China  Furniture  Elec.  Fittings  Mfrs.’ 
Association. 

Doulton  & Co.,  Ltd. 

Macintyre,  J.,  & Co.,  Ltd. 

Ostermann,  F.  W. 

Price,  Powell.  & Co. 

Taylor,  Tunnicliff  & Co. 

Pulleys. 

Croft  & Perkins. 

Unbreakable  Pulley  and  Mill  Gearing 
Co.,  Ltd. 

Pumps. 

Drysdale  & Co. 

Rail  Bonds. 

Forest  City  Electric  Co. 

Railway  Signals. 

Saxby  & Farmer,  Ltd. 

Rheostats. 

Adams  Manufacturing  Co.,  Ltd. 
Bertram  Thomas. 

British  Thomson  Houston  Co.,  Ltd. 

Schools  and  Colleges. 

International  Correspondence  Schools 


Signs. 

| Imperial  Lighting  Co. 

Soldering  Paste. 

Auto-Controller  & Switoh  Co. 

Classen  & Co. 

Neville,  Williams  & Co. 

Stampings. 

Harris,  A.  E.,  & Co. 

Jenkins,  R. 

Sankey,  J.,  & Sons,  Ltd. 

Steam  Pipes. 

Dore  & Co. 

Stewarts  & Lloyds,  Ltd. 

Steam  Traps. 

Crosby  Steam  Gage  & Valve  Co. 

Steel  Cord. 

Land,  T,,  & Sons. 

Stokers. 

Bennis,  E.,  & Co.,  Ltd. 

Erith’s  Engineering  Co.,  Ltd. 

Proctor,  J.,  Ltd. 

Underfeed  Stoker  Co.,  Ltd. 

Switchboards. 

Adams  Manufacturing  Co.,  Ltd. 
Bertram  Thomas. 

British  Thomson-Houston  Co.,  Ltd. 
General  Eleotric  Co.,  Ltd. 

Veritys  Ltd. 

Walsal  Electrical  Co. 

Switches. 

Berry,  Skinner  & Co. 

| Bertram  Thomas. 

Bill,  S.,  & Co. 

British  Thomson-Houston  Co.,  Ltd. 
Cantie  Switch  Mfg.  Co.  [Ltd. 

Electric  & Ordnance  Accessories  Co., 
Evered  & Co.,  Ltd. 

General  Electric  Co.,  Ltd. 

Lundberg,  A.  P.,  & Sons. 

M’Cartney,  Geo.,  & Co. 
i McGeogh,  W.,  & Co.,  Ltd. 

! Midland  Eleotric  Mfg.  Co.,  Ltd. 
Veritys  Ltd. 

Tetley  & Co. 

WandBworth  Electrical  Mfg.  Ltd.  Co., 


Screws  and  Terminals. 

Davis  & Timmins,  Ltd. 

Veritys  Ltd. 


Tachometers  and  Governors. 

Boving,  Jens  Orten,  & Co. 

Gordon,  J.,  & Co. 


Tank  and  Girder  Work. 

Brady,  Fred.,  & Co. 

Telegraph  Condensers. 

The  Telegraph  Condenser  Co. 

Telegraph  Poles. 

Armstrong,  Addison  & Co. 

Wade,  R.,  Sons  & Co. 

Telephones. 

British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. 
General  Electric  Co.,  Ltd. 

Gent  & Co.,  Ltd. 

Graham,  Alfred,  & Co. 

Sterling  Telephone  & Electric  Co.,  Ld. 
Veritys  Ltd. 

Western  Electric  Co. 

Time  Recorders. 

Cox-Walkers,  Ltd. 

Tools,  &c. 

Armstrong,  Stevens  & Son. 

Becker,  R.,  & Co. 

Newbold,  W.,  & Co.,  Ltd. 

Selig,  Sonnenthal  & Co. 

Tavlor  & Challen,  Ltd. 

Wolf,  S.,  & Co. 

Tramway  Supplies. 

British  Thomson-Houston  Co.,  Ltd. 
Dick,  Kerr  & Co.,  Ltd. 

General  Electrio  Co.,  Ltd. 

McGeoch,  W.,  & Co.,  Ltd. 

United  Eleotric  Car  Co.,  Ltd. 

Veritys  Ltd. 

Transformers. 

British  Electric  Transformer  Co.,  Ltd. 
British  Thomson-Houston  Co.,  Ltd. 
Crypto  Electrical  Co. 

Premier  Ampero  Electric  Co. 

Turbine  Pumps. 

Boving,  Jens  Orten,  & Co. 

Gordon,  J.,  & Co. 

Turbines. 

Boving,  Jens  Orten,  & Co.  (Water). 
Gilbert  Gilkes  & Co.,  Ltd.  (Water). 
Gordon,  J.,  & Co.  (Water). 

Parsons,  C.  A.,  & Co.  (Steam). 

Turners. 

BonneHa,  D.  H.,  & Son,  Ltd. 
Richardson,  J. 

Vacuum  Cleaners. 

British  Vacuum  Cleaner  Co.,  Ltd. 


Varnishes,  &c. 

Crane,  Fred.,  Chemical  Co. 

Edison  & Swan  U.E.L.  Co.,  Ltd. 
Paege,  B.,  & Co.  (G.  Braulik). 

Standard  Varnish  Works. 

Ventilation. 

Beiliss  & Morcom,  Ltd. 

Ozonair,  Ltd. 

Veritys  Ltd. 

Vulcanite. 

Carson,  Evans  & Co. 

Pape,  M. 

Traun,  H.,  & Sons. 

Water  Recorders. 

Lea  Recorder  Co. 

Welding. 

Thermit,  Ltd. 

Wire  (Covered). 

Aubert,  Grenier  & Co. 

British  Insulated  and  Helsby  Cables, 
Ltd/- 

Callender's  Cable  and  Con.  Co.,  Ltd. 
Connolly  Bros.,  Ltd. 

Electrical  Co.,  Ltd. 

Felten  and  Guilleaume-Lalimeyer- 
werke  A.G.,  Mulheim. 
Frankenburg,  I.,  & 8ons,  Ltd. 

General  Electric  Co.,  Ltd. 

Glover,  W.  T.,  & Co.,  Ltd. 

Grevener,  J.  & H. 

Henley’s,  W.  T.,  Telegraph  Works 
Co.,  Ltd. 

Hooper  Telegraph  and  India-Rubber 
Works,  Ltd. 

Liverpool  Electric  Cable  Co.,  Ltd. 
London  Electric  Wire  Co.,  Ltd. 
McGeoch,  W.,  & Co.,  Ltd. 

Saxonia  Electrical  Wire  Co.,  Ltd. 
Siiddeutsche  Kabelwerke. 

Union  Cable  Co.,  Ltd. 

Unsworth,  G.  B.,  & Sons,  Ltd. 

Veritys  Ltd. 

Wire  (Uncovered). 

Davis  & Timmins,  Ltd. 

Electrical  Co.,  Ltd. 

Ramsden,  Camm  & Co.,  Ltd. 

Smith,  F..  & Co.,  Ltd. 

Wiring  Systems. 

General  Electric  Co.,  Ltd. 
Brotherton  Tubes  & Conduits,  Ltd. 
8implex  Conduits,  Ltd. 

Walsall  Hardware  Mfg.  Co. 

Wood-Working  Machines. 

Becker,  R.,  & Co. 


MISCELLANEOUS  ANNOUNCEMENTS 

relating  to  Situations,  Articles  for  Sale  and  Wanted,  &c.,  appear  on  p.  27,  &c. 


HORSE-POWER  DYNAMOMETER 


For  Quickly  and  Easily 
obtaining  BRAKE  HORSE- 
POWER of  MOTORS. 
Calibrated  results  lrom  i to 
150  H.P. 

Power  absorbed  by  revolutloo  o, 
Blades  In  air. 


APPLY  FOR  LISTS  B. 


W.  6.  WALKER  6 CO., 

Emerv  Hill  St.,  Victoria  St., 

WESTMINSTER,  S.W. 


Telephone  1622  Victoria. 


RAMSDEN,  CAMM  & CO.,  Ltd., 

IBIR/IG-IHIOTJSIE]  • YORKSHIRE. 

Jltrott,  jStteel  emb  (&oppsv  pi  ire  drawer#. 

MAMOfACTUBBBS  OV 

TELEGRAPH,  TELEPHONE  AND  CABLE  WIRE, 

Contraotore  to  H.M.  Poetmaeter-Qeneral,  tha  Indian  and  Calanlal  Government*,  and  Laadlng  Railway  Campanlaa. 
SPECIALITIES  s— VIM  SIZES  OP  H.O.  COPPER,  OERMAR  SILVER,  Ac.,  VIRES. 


Telegrams:  11  Thbobrm,  Patrioboit," 

„ 11  Nornodkstb,”  London. " 

GARDNER 

Gas  and  Oil  Engines 

Vertical  High-Speed  Type  for 
coupling  direct  to  Dynamo*. 

From  5 B.H.P.  to  120  B.H.P. 


L.  GARDNER  G SONS.  Ltd,, 

Barton  Hill  Engine  Works, 

PATRICROFT,  MANCHESTER.' 

London : NORRIS  G HENTY, 

87,  QUEEN  VICTORIA  ST.,  E.C. 
Glasgow  Showroom  : 49,  BOTHWELL  ST. 
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TO  ELECTRICAL  ENGINEERS. 


FLAME 


LONG  BURNING. 


RELIABILITY. 


REDUCED 

PRICES 

£2-2-0 


ENCLOSED 

SINGLE  ENCLOSURE. 

JL&JL 


(SUBJECT). 


SIMPLICITY.  HIGH  EFFICIENCY. 

BRITISH  MANUFACTURE  THROUGHOUT. 


FLAME  LAMPS 


ALTERNATING 

OR 

DIRECT  CURRENT. 


IO  HOUR  BURNING  ON 
ONE  TRIM. 


3 


IN  SERIES  ON 


110 


VOLTS. 


WITHOUT  LINE  RESISTANCE. 


5 


IN  SERIES  ON 


220 


VOLTS. 


WITHOUT  LINE  RESISTANCE. 


-0-0 


(SUBJECT). 


ARTHUR  JOPLING  & CO., 

10,  WESTMORELAND  BUILDINGS, 

ALDERSGATE  STREET,  LONDON,  E.C. 


Telegrams  : “ Polaristic,”  London. 


Telephone  : Central,  14,946. 
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SWARDED  A GRAND  PRjX  EXHIBITION ; ALsVa  GOLD  MEDAL. 

DAVIS&TlMMINS,  L- 

YORK  ROAD,  KINO’S  CROSS,  LONDON,  N. 

SCREW  MANUFACTURERS  AND  METAL  MERCHANTS. 


Contractors  to 

H.M.  GOVERNMENT, 

THE  WAR  OFFICE  ADMIRALTY, 
POSTAL  TELEGRAPH  DEPARTMENT,  &c. 
And  COLONIAL  GOVERNMENTS. 


manufacturers  of 

METAL  SCREWS  and  TURNED  WORK 

CUT  FROM  SOLID  DRAWN  RODS, 
By  AUTOMATIC  MACHINERY  for 

ENGINEERS,  ELECTRICIANS,  &c. 


All  these  Goods  are  shown  Full  Size  and  kent  in  Stock . 


HRAIGHI  DRAWN,  BRASS,  IRON  AND  STEEL,  ROUND,  HEXAGON  AND  FLAT,  ALL  SIZES  KEPT  IN  STOCK. 

ESTIMATES  FOR  SCREWS  AND  TURNED  PARTS  ON  RECEIPT  OF  PATTERNS. 

CONNIDIRABI.EI  RE3DUCTIOM  F«R  LARGE  QUANTITIES. 


'7*4; 


